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PREFACE TO THE 60th EDITION 


During the 65 years since the first edition of the CRC Handbook of Chemistry and 
Physics was published in 1914 there has been a tremendous quantity of new scientific 
information discovered. No one person can know all such information and there is no 
single systematic series of publications containing all of it. However, there are many 
key data and reference materials which can be published in a single volume to be useful 
in helping to solve today’s problems and to aid scientists and engineers preparing for 
the future. For such a book to be of continuing usefulness it must be frequently revised 
and updated. Such an activity requires advice from colleagues and collaborators, in- 
puts from users of previous editions of the book plus one using one’s best judgment. 
All of us who are involved in the preparation and publication of the CRC Handbook 
of Chemistry and Physics use all of these in keeping the Handbook up to date. 

In addition to selecting the type of data, one must be concerned with the format 
used in the presentation of the data. The user of the book needs the data and infor- 
mation presented in a manner so they can be located, understood, and utilized without 
a large amount of searching and interpretation. The editors and publishers need the 
tables sufficiently compact so new information can be added year after year without 
the book becoming unwieldy in size and so it can be sold at a price affordable to 
students. 

There have been a number of revisions, additions and improvements in this 60th 
edition. The 43 pages of the Handbook listing definitions and formulas have been 
revised and enlarged in order to keep abreast of many of the most important areas of 
chemistry and physics. The necessity of there being a readily available list of the best 
reference data for thermodynamic calculations continues to be recognized. Therefore, 
this edition includes a table of the Key Values of Thermodynamics as listed by COD- 
ATA. The outstanding tables of Atomic Transition Probabilities and Line Spectra 
which first appeared in the immediately previous edition of the Handbook have been 
further updated and improved through the efforts of Charles Corliss, Joseph Reader, 
and their aides. New and better measurements have resulted in new data for the ioni- 
zation potentials of the elements. A revised table of these potentials appears in this 
edition. The importance of the behavior of materials at cryogenic temperatures contin- 
ues to be recognized. This is illustrated by revision of the tables listing the Range of 
Critical Temperatures Observed for Superconductive Elements Condensed at Low 
Temperatures and Selective Properties of Superconductive Elements. 

We shall continue to remove from the Handbook those mathematics which can more 
advantageously be utilized by use of the small, hand-held electronic calculators. Never- 
theless, we shall add those mathematical tables and formulas which can be better pre- 
sented in the printed form. As a result we have added or revised for this 60th edition 
the following: Normal Probabilty Function, Relation of Angular Functions in Terms 
of One Another, Fourier Expansion of Periodic Function, Differential Equations, and 
the extensive Table of Integrals. 

Since CRC Press cannot publish in one volume of the CRC Handbook of Chemistr. 
and Physics all of the numerical data sought by many persons, we conti 
near the back of the book 22 pages of references where val 
National Data Reference System (NSRDS) and others may b 

The revisions and additions for this edition involved the 
especially the help of Paul Gottehrer should be recognized as 
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7404 
7482 
7559 
7634 
7709 


7782 
7853 
7924 
7993 
8062 


8129 
8195 
8261 
8325 
8388 


8451 
8513 
8573 
8633 
8692 


8751. 


8808 
8865 
8921 
8976 


9031 
9085 
9138 
9191 
9243 


9294 
9345 
9395 
9445 
9494 


9542 
9590 
9638 
9685 
9731 


9777 
9823 
9868 
9912 
9956 


FOUR-PLACE MANTISSAS FOR COMMON LOGARITHMS (Continued) 


7412 
7490 
7566 
7642 
7716 


7789 
7860 
7931 
8000 
8069 


8136 
8202 
8267 
8331 
8395 


8457 
8519 
8579 
8639 
8698 


8756 
8814 
8871 
8927 
8982 


9036 
9090 
9143 
9196 
9248 


9299 
9350 
9400 
9450 
9499 


9547 
9595 
9643 
9689 
9736 


9782 
9827 
9872 
9917 
9961 


7427 
7505 
7582 
7657 
7731 


7803 
7875 
7945 
8014 
8082 


8149 
8215 
8280 
8344 
8407 


8470 
8531 
8591 
8651 
8710 


8768 
8825 
8882 
8938 
8993 


9047 
9101 
9154 
9206 
9258 


9309 
9360 
9410 
9460 
9509 


9557 
9605 
9652 
9699 
9745 


9791 
9836 
9881 
9926 
9969 


4 5 6 7 8 9 
7435 7443 7451 7459 7466 7474 
7513 7520 7528 7536 7543 7551 
7589 7597 7604 7612 7619 7627 
7664 7672 7679 7686 7694 7701 
7738 7745 7752 7760 7767 7774 
7810 7818 7825 7832 7839 7846 
7882 7889 7896 7903 7910 7917 
7952 7959 7966 7973 7980 7987 
8021 8028 8035 8041 8048 8055 
8089 8096 8102 8109 8116 8122 
8156 8162 8169 8176 8182 8189 
8222 8228 8235 8241 8248 8254 
8287 8293 8299 8306 8312 8319 
8351 .| 8357 8363 8370 8376 8382 
8414 8420 8426 8432 8439 8445 
8476 8482 8488 8494 8500 8506 
8537 8543 8549 8555 8561 8567 
8597 8603 8609 8615 8621 8627 
8657 8663 8669 8675 8681 8686 
8716 8722 8727 8733 8739 8745 
8774 8779 8785 8791 8797 8802 
8831 8837 8842 8848 8854 8859 
8887 8893 8899 8904 8910 8915 
8943 8949 8954 8960 8965 8971 
8998 9004 9009 9015 9020 9025 
9053 9058 9063 9069 9074 9079 
9106 9112 9117 9122 9128 9133 
9159 9165 9170 9175 9180 9186 
9212 9217 9222 9227 9232 9238 
9263 9269 9274 9279 9284 9289 
9315 9320 9325 9330 9335 9340 
9365 9370 9375 9380 9385 9390 
9415 9420 9425 9430 9435 9440 
9465 9469 9474 9479 9484 9489 
9513 9518 9523 9528 9533 9538 
9562 9566 9571 9576 9581 9586 
9609 9614 9619 9624 9628 9633 
9657 9661 9666 9671 9675 9680 
9703 9708 9713 9717 9722 9727 
9750 9754 9759 9763 9768 9773 
9795 9800 9805 9809 9814 9818 
9841 9845 9850 9854 9859 9863 
98386 9890 9894 9899 9903 9908 
9930 9934 9939 9943 9948 9952 
9974 9978 9983 9987 9991 9996 

4 5 6 7 8 9 
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*FOUR-PLACE MANTISSAS FOR COMMON LOGARITHMS OF DECIMAL FRACTIONS 


* This table gives the logarithms of the decimal fractions which are negative numbers. 

For example log 0.61 = —0.2147 = 9.7853 — 10. It should be noted that the entries as given can be 
used conveniently to find cologarithms of positive numbers. Every positive number N = P- (10)*, 
where 0 < P S 1. Since colog N = — log N, it follows that colog N = — log P —k. 

For example colog 0.61 = — log 0.61 = 0.2147; colog 61 = 0.2147 — 2; and colog 0.00061 = 3.2147. 
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*FOUR-PLACE MANTISSAS FOR CO 


N 0 
55 — .2596 
56 — .2518 
57 — 2441 
.58 — .2366 
59 — .2291 
.60 EHI218 
61 ot 47 
62 — .2076 
63 — .2007 
64 — .1938 
65 tRTI 
.66 — .1805 
67 21739 
.68 — .1675 
.69 4612 
.70 — .1549 
sh — .1487 
72 51427 
73 — .1367 
74 — .1308 
75 — 1249 
76 — .1192 
VG | = "1135 
.78 — .1079 
79 — 1024 
.80 — .0969 
.81 — .0915 
.82 — .0862 
.83 — .0809 
.84 — .0757 
.85 — .0706 
86 — .0655 
87 — .0605 
.88 — .0555 
.89 — .0506 
90 — .0458 
.91 — .0410 
.92 — .0362 
.93 — .0315 
.94 — .0269 
95 — .0223 
96 —.0177 
97 — .0132 
.98 — .0088 
.99 — .0044 


2588 
.2510 
2434 
. 2358 
. 2284 


.2211 
.2140 
. 2069 
.2000 
.1931 


.1864 
.1798 
.1733 
. 1669 
.1605 


.1543 
.1481 
1421 
.1361 
.1302 


.1244 
.1186 
.1129 
.1073 
.1018 


.0964 
.0910 
.0857 
.0804 
.0752 


.0701 
.0650 
.0600 
.0550 
.0501 


.0453 
.0405 
.0357 
.0311 
0264 


.0218 
.0173 


0128 
0083 
0039 


*See footnote page A-3. 
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MMON LOGARITHMS OF DECIMAL FRACTIONS 


(Continued ) 

Ss 
2 3 4 5 6 a 8 9 
.2581 —.2573 — .2565 2557 —.2549 —.2541 — .2534 — .2526 
.2503 — .2495 — .2487 2480 —.2472 —.2464 — .2457 — .2449 
.2426 — .2418 — .2411 2403 —.2396 —.2388 — .2381 — .2373 
12351 2343 — .2336 2328 — .2321 —.2314 — .2306 — .2299 
2277 2269 — .2262 2255 —.2248 — .2240 — .2233 — .2226 
2204 2197 — .2190 .2182 —.2175 —.2168 —.2161 —.2154 
.21382 —.2125 —.2118 .2111 —.2104 —.2097 —.2090 — .2083 
.2062 —.2055 — .2048 2041 — .2034 —.2027 —.2020 —.2013 
1993 1986 — .1979 1972 —.1965 —.1959 —.1952 —.1945 
1925 1918 —.1911 1904 —.1898 —.1891 —.1884 —.1878 
1858 —.1851 — .1844 1838 —.1831 —.1824 —.1818 —.1811 
1791 1785 —.1778 1772 —.1765 —.1759 —.1752 —.1746 
1726 1720 —.1713 1707 —.1701 —.1694 —.1688 —.1681 
1662 1656 — .1649 1643 —.1637 —.1630 —.1624 —.1618 
1599 1593 — .1586 1580 —.1574 —.1568 —.1561 —.1555 
1537 15380 — .1524 1518 —.1512 —.1506 —.1500 —.1494 
.1475 1469 — .1463 1457 —.1451 —.1445 —.1439 —.14383 
.1415 1409 — .1403 1397 —.1391 —.1385 —.1379 — .1373 
1355 1349 — .1343 1337 —.1331 —.1325 —.1319 —.1314 
1296 1290 — .1284 1278 —.1273 —.1267 —.1261 —.1255 
1238 1232 — .1226 1221 —.1215 —.1209 —.1203 —.1198 
1180 1175 —.1169 1163 —.1158 —.1152 —.1146 —.1141 
1124 1118 —.1113 1107 —.1101 —.1096 —.1090 —.1085 
.1068 1062 — .1057 .1051 —.1046 —.1040 —.1035 —.1029 
.1013 1007 — .1002 .0996 —.0991 —.0985 —.0980 —.0975 
0958 — .0953 — .0947 0942 — .09387 —.0931 —.0926 —.0921 
.0904 — .0899 — .0894 0888 — .0883 —.0878 —.0872 — .0867 
.0851 —.0846 — .0841 0835 — .0830 — .0825 —.0820 —.0814 
.0799 —.0794 — .0788 .0783 —.0778 —.0773 —:0768 —.0762 
.0747 0742 — .0737 .0731 —.0726 —.0721 —.0716 —.0711 
.0696 —.0691 ~— .0685 0680 —.0675 —.0670 —.0665 — .0660 
.0645 —.0640 — .0635 0630 — .0625 — .0620 —.0615 —.0610 
0595 0590 — .0585 .0580 —.0575 —.0570 —.0565 — .0560 
.0545 —.0540 — .0535 .0531 — .0526 — .0521 —.0516 —.0511 
.0496 —.0491 — .0487 0482 —.0477 —.0472 — .0467 — .0462 
.0448 — .0443 — .0438 0434 — .0429 — .0424 — .0419 —.0414 
.0400 0395 — .0391 0386 — .0381 —.0376 — .0372 — .0367 
.0353 0348 — .0343 0339 — .0334 — .0329 — .0325 —.0320 
.0306 —.0301 — .0297 0292 — .0287 —.0283 —.0278 —.0273 
.0259 0255 — .0250 0246 —.0241 —.0237 —.0232 — .0227 
0214 0209 — .0205 0200 —.0195 —.0191 —.0186 —.0182 
0168 0164 —.0159 0155 —.0150 —.0146 —.0141 —.0137 
0123 0119 —.0114 0110 —.0106 —.0101 —.0097 —.0092 
0079 0074 — .0070 0066 —.0061 —.0057 —.0052 —.0048 
0035 0031 — .0026 0022 —.0017 —.0013 —.0009 —.0004 


NATURAL OR NAPERIAN LOGARITHMS 


0.000—0.499 

N 0 1 2 3 4 5 6 7 8 9 

0.00 —« =0t —6 ao =o td —5 —4 Hh —4 
.90776 .21461 .80914 .52146 .29832 .11600 .96185 .82831 .71053 
.01 |—4.60517 .50986 .42285 .34281 .26870 .19971 .13517 .07454 .01738 *.96332 
.02 |—3.91202 .86323 .81671 .77226 .72970 .68888 .64966 .61192 .57555 .54046 
.03 .50656 .47377 .44202 .41125 .38139 .35241 .32424 .29684 .27017 .24419 
04 .21888 .19418 .17009 .14656 .12357 .10109 .07911 .05761 .03655 .01593 
.05 |—2.99573 .97593 .95651 .93746 .91877 .90042 .88240 .86470 .84731 .83022 
.06 .81341 .79688 .78062 .76462 .74887 .73337 .71810 .70306 .68825 .67365 
.07 .65926 .64508 .63109 .61730 .60369 .59027 .57702 .56395 .55105 .53831 
.08 .52573 .51331 .50104 .48891 .47694 .46510 .45341 .44185 .43042 .41912 
.09 .40795 .39690 .38597 .37516 .36446 .35388 .34341 .33304 .32279 .31264 
0.10 |—2.30259 .29263 .28278 .27303 .26336 .25379 .24432 .23493 .22562 .21641 
ail .20727 .19823 .18926 .18037 .17156 .16282 .15417 .14558 .13707 .12863 
712 .12026 .11196 .10373 .09557 .08747 .07944 .07147 .06357 .05573 .04794 
13 .04022 .03256 .02495 .01741 .00992 .00248 *.99510 *.98777 *.98050 *.97328 
.14 |—1.96611 .95900 .95193 .94491 .93794 .93102 .92415 .91732 .91054 .90381 
15 .89712 .89048 .88387 .87732 .87080 .86433 .85790 .85151 .84516 .83885 
.16 .83258 .82635 .82016 .81401 .80789 .80181 .79577 .78976 .78379 .77786 
ah Ws .77196 .76609 .76026 .75446 .74870 14297 = .73727 = «73161 =. 72597 =. 72037 
.18 .71480 .70926 .70375 .69827 .69282 .68740 .68201 .67665 .67131 .66601 
19 .66073 .65548 .65026 .64507 .63990 .63476 .62964 .62455 .61949 .61445 
0.20 |—1.60944 .60445 .59949 .59455 .58964 .58475 .57988 .57504 .57022 .56542 
21 .56065 .55590 .55117 .54646 .54178 .538712 .53248 .52786 .52326 .51868 
22 .51413 .50959 .50508 .50058 .49611 .49165 .48722 .48281 .47841 .47403 
.23 .46968 .46534 .46102 .45672 .45243 .44817 .44392 .43970 .43548 .43129 
24 .42712 .42296 .41882 .41469 .41059 .40650 .40242 .39837 .39433 .39030 
.25 .38629 .38230 .37833 .37437 .37042 .36649 .36258 .35868 .35480 .35093 
.26 .384707 .34323 .33941 .33560 .33181 .32803 .32426 .32051 .31677 .31304 
20 .30933 .30564 .30195 .29828 .29463 .29098 .28735 .28374 .28013 .27654 
.28 .27297 .26940 .26585 .26231 .25878 .25527 .25176 .24827 .24479 .24133 
.29 .23787 .23443 .23100 .22758 .22418 .22078 .21740 .21402 .21066 .20731 
0.30 |—1.20397 .20065 .19733 .19402 .19073 .18744 .18417 .18091 .17766 .17441 
31 .17118 .16796 -.16475 .16155 .15836 .15518 .15201 .14885 .14570 .14256 
.32 .13943 .13631 .13320 .13010 .12701 .12393 .12086 .11780 .11474 .11170 
.33 .10866 .10564 .10262 .09961 .09661 .09362 .09064 .08767 .08471 .08176 
34 .07881 .07587 .07294 .07002 .06711 .06421 .06132 .05843 .05555 .05268 
.385 |—1.04982 .04€97 .04412 .04129 .03846 .03564 .03282 .03002 .02722 .02443 
36 .02165 .01888 .01611 .01335 .01060 .00786 .00512 .00239 *.99967 *.99696 
.387 |—0.99425 .99155 .98886 .98618 .98350 .98083 .97817 .97551 .97286 .97022 
.38 .96758 .96496 .96233 .95972 .95711 .95451 .95192 .94933 .94675 .94418 
39 .94161 .93905 .93649 .93395 .93140 .92887 .92634 .92382 .92130 .91879 
0.40 |—0.91629 .91379 .91130 .90882 .90634 .90387 .90140 .89894 .89649 .89404 
41 .89160 .88916 .88673 .88431 .88189 .87948 .87707 .87467 .87227 .86988 
42 .86750 .86512 .86275 .86038 .85802 .85567 .85332 .85097 .84863 .84630 
.43 .84397 .84165 .83933 .83702 .83471 .83241 .83011 .82782 .82554 .82326 
44 .82098 .81871 .81645 .81419 .81193 .80968 .80744 .80520 .80296 .80073 
45 .79851 .79629 .79407 .79186 .78966 .78746 .78526 .78307 .78089 .77871 
46 .77653  .77436 =.77219 .77003 .76787 .76572 .76357 =.76143 = .75929 .75715 
47 .75502 .75290 .75078 .74866 .74655 .74444 .74234 .74024 .73814 .73605 
48 .73397 .73189 .72981 .72774 .72567 .72361 .72155 .71949 .71744 .71539 
49 .71335 .71131 .70928 .70725 .70522 .70320 .70118 .69917 .69716 .69515 


t Note that the whole number values are given above the decimal values for the first line. In the 
second and following lines they are given at the left. 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 


0.500-0.999 
eee ”S:C ee Ct(‘(‘(SC;;*;*;*~*”;~”!”!!”!”!”!”!”!”!”!”~C~«wN nn 
N 0 1 2 3 4 5 6 7 8 
0.50 |—0.69315 .69115 .68916 .68717 .68518 68320 .68122 .67924 .67727 
51 | 67334 .67139 .66934 .66748 .66553 66359 .66165 .65971 .65778 
52 | 65393 .65201 .65009 .64817 .64626 64436 64245 .64055 63866 
53 | .63488 .63299 .63111 .62923 .62736 62549 .62362 .62176 .61990 
54 | .61619 .61434 .61249 .61065 .60881 60697 .60514 .60331 60148 
55 | .59784 .59602 .59421 .59240 .59059 58879 .58699 .58519 .58340 
56| .57982 .57803 .57625 .57448 .57270 57093 .56916 .56740 56563 
57 |  .56212 .56037 .55862 .55687 .55513 55339 55165 .54991 .54818 
58 | .54473 54300 .54128 .53957 .53785 53614 53444 .53273  .53103 
59 | .52763 .52594 .52425 .52256 .52088 51919 .51751 .51584 .51416 
0.60 |—0.51083 50916 .50750 .50584 .50418 50253 .50088 .49923 .49758 
61 | .49430 .49266 .49102 .48939 .48776 48613 .48451 .48289 .48127 
62 | 47804 .47642 .47482 .47321 .47160 47000 .46840 .46681 .46522 
63 |  .46204 .46045 .45887 .45728 .45571 45413 45256 .45099 44942 
64 | 44629 44473 .44317 .44161 .44006 43850 .43696 .43541 .43386 
65 | .43078 .42925 .42771 .42618 .42465 42312 .42159 .42007 .41855 
66 | .41552 .41400 .41249 .41098 .40947 40797 .40647 .40497 .40347 
67 | .40048 .39899 .39750 .39601 .39453 39304 39156 .39008 38861 
68 | .38566 .38419 .38273 .38126 .37980 37834 37688 .37542 .37397 
69 | .37106 .36962 .36817 .36673 .36528 36384 36241 .36097 .35954 
0.70 |—0.35667 .35525 .35382 .35240 .35098 34956 34814 .34672 .34531 
71 | .34249 .34108 .33968 .33827 .33687 33547 .33408 .33268 .33129 
72 | .32850 .32712 .32573 .32435 . 32296 32158 .32021 .31883 .31745 
73 | .31471 .31334 .31197 .31061 .30925 30788 .30653 .30517 .30381 
.74| 30111 .29975 .29841 .29706 .29571 29437 29303 .29169 .29035 
75 | 28768 .28635 .28502 .28369 .28236 28104 .27971 .27839 .27707 
.76| .27444 .27312 .27181 .27050 .26919 26788 26657 .26527 .26397 
77 | 26136 .26007 .25877 .25748 .25618 25489 25360 .25231 .25103 
78 | 24846 .24718 .24590 .24462 24335 24207 24080 .23953 .23826 
.79 | 23572 .23446 .23319 .23193 .23067 22941 22816 .22690 .22565 
0.80 |—0.22314 22189 .22065 .21940 .21816 21691 21567 .21433 .21319 
81 | 21072 20949 .20825 .20702 20579 20457 20334 .20212 .20089 
82 | 19845 .19723 .19601 .19480 .19358 19237 19116 .18995 .18874 
.83 |  .18633 18513. .18392 .18272 .18152 18032 .17913 .17793 .17674 
.84 |  .17435 .17316 .17198 .17079 .16960 16842 .16724 .16605 .16487 
.85 | -0.16252 .16134 .16017 .15900 .15782 15665 15548 .15432 15315 
.86 | .15082 .14966 .14850 .14734 .14618 14503 14387 .14272 .14156 
.87 | 13926 13811 .13697  .13582 .13467 13353 .13239 .13125  .13011 
.88 | 12783 .12670 .12556 12443. 12330 12217 12104 .11991 .11878 
89 | 11653 11541 11429 .11317  .11205 11093 .10981 .10870 .10759 
0.90 |—0.10536 .10425 .10314 .10203 . 10093 09982 09872 .09761 .09651 
91 | 09431 .09321 .09212 09102 08992 08883 .08744 .08665 .08556 
92 | .08338 .08230 .08121 .08013 .07904 07796 .07688 .07580 .07472 
93 | 07257 .07150 .07042 .06935 .06828 06721 .06614 .06507 06401 
94 | 06188 .06081 .05975 .05869 05763 05657 05551 .05446 .05340 
95 | .05129 .05024 04919 .04814 .04709 04604 04500 04395 .04291 . 
96 | -.04082 .03978 .03874 .03770 .03666 .03563 .03459 .03356 .03252 . 
97 | 03046 .02943 .02840 02737 02634 02532 .02429 .02327 .02225 . 
98 | .02020 .01918 .01816 .01715 .01613 01511 .01410 01309 .01207 . 
99 | 01005 .00904 .00803 .00702 00602 .00501 00401 .00300 .00200 . 
|| ace 
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NATURAL OR NAPERIAN LOGARITHMS (Continued) 
To find the natural logarithm of a number which is 75, +45, topo) etc. of a number whose logarithm 
is given, subtract from the given logarithm log, 10, 2 log. 10, 3 log, 10, etc. 
To find the natural logarithm of a number which is 10, 100, 1000, etc. times a number whose logarithm 
is given, add to the given logarithm log. 10, 2 log. 10, 3 log. 10, etc. 


loge 10 = 2.30258 50930 6 log. 10 = 13.81551 05580 
2 loge. 10 = 4.60517 01860 7 loge 10 = 16.11809 56510 
3 log. 10 = 6.90775 52790 8 log. 10 = 18.42068 07440 
4 log. 10 = 9.21034 03720 9 log. 10 = 20.72326 58369 
5 log. 10 = 11.51292 54650 10 log. 10 = 23.02585 09299 


See preceding table for logarithms for numbers between 0.000 and 0.999. 


1.00—4.99 
N 0 1 2 3 4 5 6 7 8 9 
1.0 0.00000 .00995 .01980 .02956 .03922 .04879 .05827 .06766 .07696 .08618 
oll .09531 .10436 .113833 .12222 .13103 .18976 .14842 .15700 .16551 .17395 
2 .18232  .19062 .19885 .20701 .21511 .22314 .23111 .23902 .24686 .25464 
3 .26236 .27003 .27763 .28518 .29267 .30010 .30748 .31481 .32208 .32930 
4 .33647 .34359 .35066 .35767 .36464 .387156 .37844 .38526 .39204 .39878 
5 .40547  .41211 .41871 .42527. .43178 .43825 .44469 .45108 .45742 .46373 
6 .47000 .47623 .48243 .48858 .49470 .50078 .50682 .51282 .51879 .52473 
ait .53063 .53649 .54232 .54812 .55389 .55962 .56531 .57098 .57661 .58222 
8 .58779 .59333 .59884 .60432 .60977 .61519 .62058 .62594 .63127 .63658 
at) .64185 .64710 .65233 .65752 .66269 .66783 .67294 .67803 .68310 .68813 
2.0 0.69315 .69813 .70310 .70804 .71295 .01784 .72271 = .72755 = .73237 =. 73716 
sil .74194 .74669 .75142 .75612 .76081 .76547 .77011 + .77473 =.77932 =. 78390 
a .78846 .79299 .79751 .80200 .80648 .81093 .81536 .81978 .82418 .82855 
3 .83291 .83725 .84157 .84587 .85015 .85442 .85866 .86289 .86710 .87129 
4 .87547 .87963 .88377 .88789 .89200 .89609 .90016 .90422 .90826 .91228 
5 .91629 .92028 .92426 .92822 .93216 .93609 .94001 .94391 .94779 .95166 
6 .95551 .95935 .96317 .96698 .97078 .97456 .97833 .98208 .98582 .98954 
Mi .99325 .99695 *.00063 *.00430 *.00796 * 01160 *.01523 *.01885 *.02245 *.02604 
8 1.02962 .03318 .03674 .04028 .04380 .04732 .05082 .05431 .05779 .06126 
Y .06471 .06815 .07158 .07500 .07841 .08181 .08519 .08856 .09192 .09527 
3.0 1.09861 .10194 .10526 .10856 .11186 .11514 .11841 .12168 .12493 .12817 
a .13140 .13462 .13783 .14103 .14422 .14740 .15057 .15373 =.15688 .16002 
2 .16315 .16627 .16938 .17248 .17557 .17865 .18173 .18479 .18784 .19089 
3 .19392 .19695 .19996 .20297 .20597 .20896 .21194 .21491 .21788 .22083 
4 .22378 .22671 .22964 .23256 .23547 .23837 .24127 .24415 .24703 .24990 
9) .25276 .25562 .25846 .26130 .26413 .26695 .26976 .27257 .27536 .27815 
6 .28093 .28371 .28647 .28923 .29198 .29473 .29746 .30019 .30291 .30563 
sa .30833 .31103 .31372 .31641 .31909 .82176 .32442 .32708 .32972 .33237 
8 .33500 .33763 .34025 .34286 .34547 .84807 .35067 .35325 .35584 .35841 
AY) .36098 .36354 .36609 .36864 .37118 .87372 .37624 .37877 .38128 .38379 
4.0 1.38629 .38879 .39128 .39377 .39624 .389872 .40118 .40364 .40610 .40854 
Al .41099 .41342 .41585 .41828 .42070 .42311 .42552 .42792 .43031 .43270 
2 .43508 .43746 .43984 .44220 .44456 .44692 .44927 .45161 .45395 .45629 
3) .45862 .46094 .46326 .46557 .46787 47018 .47247 .47476 .47705 .47933 
4 .48160 .48387 .48614 .48840 .49065 .49290 .49515 .49739 .49962 .50185 
5 .50408 .50630 .50851 .51072 .51293 .51513. .51732 =.51951 =.52170 = .52388 
6 .52606 .52823 .538039 .53256 .53471 .53687 .53902 .54116 .54330 .54543 
al .54756 .54969 .55181 .55393 .55604 .55814 .56025 .56235 .56444 .56653 
8 .56862 .57070 .57277 .57485 57691 .57898 .58104 .58309 .58515 .58719 
9 .58924 .59127 .59331 .59534 .59737 .59939 .60141 .60342 .60543 .60744 


NATURAL OR NAPERIAN LOGARITHMS (Continued) 


0 1 2 3 
1.60944 .61144 .61343 .61542 
.62924 .63120 .63315 .63511 
.64866 .65058 .65250 .65441 
.66771 .66959 .67147 .67335 
.68640 .68825 .69010 .69194 
.70475 .70656 .70838 .71019 
.72277 = .72455 = .72633 =. 72811 
.74047  .74222 .74397 .74572 
.75786 .75958 .76130 .76302 
.77495., .77665 .77834 .78002 
1.79176 .79342 .79509 .79675 
.80829 .80993 .81156 .81319 
.82455 .82616 .82777 .82938 
.84055 .84214 .84372 .84530 
.85630 .85786 .85942 .86097 
.87180 .87334 .87487 .87641 
.88707 .88858 .89010 .89160 
.90211 .90360 .90509 .90658 
.91692 .91839 .91986 .92132 
.93152 .93297 .93442 .93586 
1.94591 .94734 .94876 .95019 
.96009 .96150 .96291 .96431 
.97408 .97547 .97685 .97824 
.98787 .98924 .99061 .99198 
2.00148 .00283 .00418 .00553 
.01490 .01624 .01757 .01890 
.02815 .02946 .03078 .03209 
.04122 .04252 .04381 .04511 
.05412  .05540 .05668 .05796 
.06686 .06813 .06939 .07065 
2.07944 .08069 .08194 .08318 
.09186 .09310 .09433 .09556 
.10413 .10535 .10657 .10779 
.11626 .11746 .11866 .11986 
.12823 .12942 .13061 .13180 
.14007 .14124 14242 .14359 
.15176 .15292 .15409 .15524 
.16332 .16447 .16562 .16677 
.17475 = .17589 .17702_ _.17816 
.18605 .18717 .18830 .18942 
2.19722 .19834 .19944 .20055 
.20827 .20937 .21047 .21157 
.21920 .22029 .221388 .22246 
.23001. .23109 .23216 .23324 
-24071 .24177 .24284 24390 
.25129 .25234 .253389 .25444 
-.26176 .26280 .26384 .26488 
.27213 .27316 .27419 .27521 
. 28238 .28340 .28442 .28544 
.29253 .29354 .29455 .29556 


5.00-9.99 


.61939 
. 63900 
. 65823 
.67710 
. 69562 


. 71380 
.73166 
. 74920 
. 76644 
. 78339 


. 80006 
. 81645 
.83258 
.84845 
. 86408 


.87947 
89462 
. 90954 
. 92425 
. 93874 


. 95303 
.96711 
.98100 
.99470 
.00821 


.02155 
.03471 
.04769 
.06051 
.07317 


.08567 
. 09802 
.11021 
. 12226 
. 13417 


. 14593 
. 15756 
. 16905 
. 18042 
. 19165 


. 20276 
.21375 
. 22462 
. 23538 
. 24601 


. 25654 
. 26696 
.27727 
. 28747 
.29757 
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er Logio(e?) Cm x et Logio(e”) eas 

.0000 0.00000 1.000000 0.50 1.6487 0.21715 0.606531 
.0101 .00434 0.990050 0.51 1.6653 . 22149 . 600496 
.0202 .00869 . 980199 0.52 1.6820 22583 . 594521 
.0305 .01303 . 970446 0.53 1.6989 . 23018 . 588605 
.0408 .01737 . 960789 0.54 1.7160 . 23452 . 582748 
.05138 0.02171 0.951229 0.55 1.7333 0.23886 0.576950 
.0618 . 02606 . 941765 0.56 1.7507 . 24320 .571209 
.0725 . 03040 . 932394 0.57 1.7683 . 24755 . 565525 
.0833 . 03474 . 923116 0.58 1.7860 . 25189 . 559898 
.0942 .03909 . 913931 0.59 1.8040 . 25623 . 554327 
1052 0.04343 0.904837 0.60 1.8221 0.26058 0.548812 
.1163 04777 . 895834 0.61 1.8404 . 26492 . 543351 
31275 .05212 . 886920 0.62 1.8589 . 26926 .537944 
.1388 .05646 . 878095 0.63 1.8776 . 27361 . 532592 
. 1503 .06080 . 869358 0.64 1.8965 . 27795 . 527292 
.1618 0.06514 0.860708 0.65 1.9155 0.28229 0.522046 
.1735 . 06949 .852144 0.66 1.9348 . 28663 .516851 
. 1853 .07383 . 843665 0.67 1.9542 . 29098 .511709 
.1972 .07817 . 835270 0.68 1.9739 . 29532 . 506617 
. 2092 .08252 . 826959 0.69 1.9937 . 29966 .501576 
.2214 0.08686 0.818731 0.70 2.0138 0.30401 0.496585 
. 2337 .09120 . 810584 Ossa 2.0340 . 380835 .491644 
. 2461 .09554 . 802519 0.72 2.0544 . 31269 .486752 
2586 .09989 . 794534 0.73 220751 .31703 .481909 
2012 . 10423 . 786628 0.74 2.0959 . 32138 .477114 
.2840 0.10857 0.778801 0.75 2.1170 0.32572 0.472367 
. 2969 . 11292 . 771052 0.76 2.1383 . 33006 . 467666 
.3100 .11726 . 763379 0.77 2.1598 . 33441 . 463013 
.3231 .12160 . 755784 0.78 2.1815 . 33875 . 458406 
.3364 .12595 . 748264 0.79 2.2034 . 384309 .453845 
.3499 0.13029 0.740818 0.80 2.2255 0.34744 0.449329 
. 3634 . 13463 . 733447 0.81 2.2479 .35178 . 444858 
.3771 . 13897 . 726149 0.82 2.2705 .35612 . 440432 
.3910 . 14332 . 718924 0.83 2.2933 . 36046 . 436049 
.4049 . 14766 .711770 0.84 2.3164 36481 .431711 
4191 0.15200 0.704688 0.85 2.3396 0.36915 0.427415 
.4333 . 15635 .697676 0.86 2.3632 .387349 .423162 
4477 . 16069 . 690734 0.87 2.3869 .37784 .418952 
.4623 . 16503 . 683861 0.88 2.4109 . 38218 .414783 
.4770 . 16937 .677057 0.89 2.4351 38652 .410656 
.4918 0.17372 0.670320 0.90 2.4596 0.39087 0.406570 
. 5068 .17806 . 663650 0.91 2.4843 . 39521 . 402524 
. 5220 . 18240 . 657047 0.92 2.5093 . 39955 . 3898519 
.5373 . 18675 . 650509 0.93 2.5345 .40389 .394554 
.5527 .19109 . 644036 0.94 2.5600 . 40824 . 390628 
.5683 0.19543 0.637628 0.95 2.5857 0.41258 0.386741 
. 5841 .19978 .631284 0.96 2.6117 .41692 . 382893 
. 6000 . 20412 .625002 0.97 2.6379 .42127 . 379083 
.6161 . 20846 .618783 0.98 2.6645 .42561 .3875311 
. 6323 . 21280 . 612626 0.99 2.6912 .42995 YAY Hl 
6487 © 0/21715 0.606531 1.00 2.7183 0.438429 0.367879 
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EXPONENTIAL FUNCTIONS (Continued) 


x ez Logio(e”) e* x ez Logio(e*) e7= 
1.00 2.7183 0.43429 0.367879 1.50 4.4817 0.65144 0.223130 
1.01 2.7456 .43864 . 364219 1.51 4.5267 .65578 . 220910 
1.02 2.7732 .44298 . 360595 1eo2 4.5722 .66013 . 218712 
1.03 2.8011 .44732 .357007 1.53 4.6182 . 66447 . 216536 
1.04 2.8292 .45167 .3538455 1.54 4.6646 . 66881 . 214381 
1.05 2.8577 0.45601 0.349938 1.55 4.7115 0.67316 0.212248 
1.06 2. 8864 .46035 346456 1.56 4.7588 . 67750 . 210136 
107 2.9154 .46470 . 843009 150 4.8066 .68184 . 208045 
1.08 2.9447 .46904 . 339596 1.58 4.8550 . 68619 . 205975 
1.09 2.9743 47338 . 336216 1.59 4.9037 .69053 . 203926 
1.10 3.0042 0.47772 0.332871 1.60 4.9530 0.69487 0.201897 
Gall 3.0344 .48207 . 329559 161 5.0028 .69921 . 199888 
12 3.0649 .48641 . 326280 1.62 5.0531 . 70356 . 197899 
1.13 3.0957 .49075 . 323033 1.63 5.1039 . 70790 . 195930 
1.14 3.1268 .49510 .319819 1.64 oe toae . 71224 . 193980 
1.15 3.1582 0.49944 0.316637 1.65 5.2070 0.71659 0.192050 
1.16 3.1899 . 50378 . 313486 1.66 5.2593 . 72093 .190139 
iG ys 3.2220 . 50812 . 310367 1.67 5.3122 . 72527 . 188247 
1.18 3.2544 .51247 . 307279 1.68 5.3656 .72961 . 186374 
1.19 3.2871 .51681 .304221 1.69 5.4195 . 73396 . 184520 
1.20 Sroc0lees 0252116 0.301194 1.70 5.4739 0.73830 0.182684 
1.21 3.3535 . 52550 . 298197 toy 1 5.5290 . 74264 . 180866 
122 3.3872 . 52984 . 295230 1.72 5.5845 . 74699 . 179066 
lee 3.4212 . 538418 . 292293 1.73 5.6407 . 75133 .177284 
1,24 3.4556 . 53853 . 289384 1.74 5.6973 . 75567 .175520 
1925 3.4903 0.54287 0.286505 Ta 5.7546 0.76002 0.173774 
1.26 3.5254 . 54721 . 283654 1.76 5.8124 . 76436 .172045 
ERP f 3.5609 .55155 . 280832 1.77 5.8709 . 76870 . 170333 
1.28 3.5966 . 55590 . 278037 1.78 5.9299 . 77304 . 168638 
1.29 3.6328 . 56024 . 275271 1.79 5.9895 . 77739 . 166960 
1.30 3.6693 0.56458 0.272532 1.80 6.0496 0.78173 0.165299 
iol! 3.7062 . 56893 . 269820 1.81 6.1104 . 78607 . 163654 
1.32 3.7434 EY BPH) . 267135 1.82 6.1719 . 79042 . 162026 
1e3o 3.7810 .57761 . 264477 1.83 6.2339 . 79476 . 160414 
1.34 3.8190 .58195 . 261846 1.84 6.2965 . 79910 . 158817 
1.35 3.8574 0.58630 0.259240 1.85 6.3598 0.80344 0.157237 
1.36 3.8962 . 59064 . 256661 1.86 6.4237 . 80779 . 155673 
1:37 3.9354 .59498 . 254107 1.87 6.4883 .81213 . 154124 
1.38 3.9749 .§9933 . 251579 1.88 6.5535 . 81647 . 152590 
1.39 4.0149 . 60367 . 249075 1.89 6.6194 . 82082 .151072 
1.40 4.0552 0.60801 0.246597 1.90 6.6859 0.82516 0.149569 
1.41 4.0960 .61236 . 244143 1.91 6.7531 . 82950 . 148080 
1.42 4.1371 .61670 . 241714 1.92 6.8210 .83385 . 146607 
1.43 4.1787 .62104 . 239309 1.93 6.8895 . 83819 . 145148 
1.44 4.2207 .62538 . 236928 1.94 6.9588 84253 . 143704 
1.45 4.2631 0.62973 0.234570 1.95 7.0287 0.84687 0.142274 
1.46 4.3060 .63407 . 232236 1.96 7.0993 .85122 . 140858 
1.47 - 4.3492 .63841 . 229925 1.97 7.1707 . 85556 . 139457 
1.48 4.3929 . 64276 . 227638 1.98 7.2427 . 85990 . 138069 
1.49 4.4371 .64710 . 225373 1.99 7.3155 86425 136695 
1.50 4.4817 0.65144 0.223130 2.00 7.3891 0.86859 0.135335 


—-----—_—_—_—_————————————————— 
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EXPONENTIAL FUNCTIONS (Continued) 


EG er Logio(e?) e* x er Logi,(e”) e7 
2.00 7.3891 0.86859 0.135335 2.50 12.182 1.08574 0.082085 
2.01 7.4633 .87293 . 133989 PA stay 12.305 1.09008 .081268 
2.02 7.5383 .87727 . 1382655 2eoe 12.429 1.09442 .080460 
2.03 7.6141 . 88162 . 131336 2753 12.554 1.09877 .079659 
2.04 7.6906 . 88596 . 130029 2.54 12.680 1.10311 .078866 
2.05 7.7679 0.89030 0.128735 2.55 12.807 1.10745 0.078082 
2.06 7.8460 .89465 . 127454 2Ho0 12.986 1.11179 .077305 
2.07 7.9248 . 89899 . 126186 2hor 13.066 1.11614 .076536 
2.08 8.0045 . 90333 . 124930 2.58 13.197 1.12048 .075774 
2.09 8.0849 . 90768 . 123687 2.59 13.330 1.12482 .075020 
2.10 8.1662 0.91202 0.122456 2.60 13.464 1.12917 0.074274 
lit! 8.2482 . 91636 . 121238 2.61 13.599 1.13351 .073535 
2.12 8.3311 . 92070 . 120032 2, 62 13)yfa6iee Le 13785 .072803 
els 8.4149 .92505 . 118837 2.63 13.874 1.14219 .072078 
2.14 8.4994 . 92939 .117655 2.64 14.013 1.14654 .071361 
2.15 8.5849 0.93373 0.116484 2.65 14.154 1.15088 0.070651 
2.16 8.6711 . 93808 . 115325 2.66 14.296 1.15522 .069948 
Pre ie 8.7583 . 94242 .114178 2.67 14.440 1.15957 .069252 
2.18 8.8463 . 94676 . 113042 2.68 14.585 1.16391 .068563 
2.19 8.9352 .95110 .111917 2.69 14.732 1.16825 .067881 
2.20 9.0250 0.95545 0.110803 2.70 14.880 1.17260 0.067206 
eal 9.1157 . 95979 .109701 Perl 15.029 1.17694 .066537 
Qh22, 9.2073 . 96413 . 108609 Quite) 15.180 1.18128 .065875 
POR 9.2999 . 96848 . 107528 RG: 15.3383 8 1) 18562 .065219 
2.24 9.3933 . 97282 . 106459 2.74 15.487 1.18997 .064570 
2.25 9.4877 0.97716 0.105399 Zo 15.6438 1.19431 0.063928 
2.26 9.5831 .98151 . 1043850 2.76 15.800 1.19865 .063292 
PGA 9.6794 . 98585 . 103312 Pf 15.959 1.20300 . 062662 
2.28 9.7767 .99019 . 102284 2.78 16.119 1.20734 . 062039 
2.29 9.8749 .99453 . 101266 2.79 16.281 1.21168 .061421 
2.30 9.9742 0.99888 0.100259 2.80 16.445 1.21602 0.060810 
2a 10.074 1.00322 .099261 2.81 16.610 1.22037 .060205 
Doe 10.176 1.00756 . 098274 2.82 16.777 =1.22471 .059606 
2.33 10.278 1.01191 .097296 2.83 16.945 1.22905 .059013 
2.34 10.381 1.01625 . 096328 2.84 17.116 1.23340 . 058426 
2.35 10.486 1.02059 0.095369 2.85 17.288 1.23774 0.057844 
2.36 10.591 1.02493 .094420 2.86 17.462 1.24208 .057269 
230 10.697 1.02928 .093481 2.87 17.637 1.24643 .056699 
2.38 10.805 1.03362 . 092551 2.88 17.814 1.25077 .056135 
2.39 10.913 1.03796 .091630 2.89 U7e99seer Ie 255i .055576 
2.40 11.023 1.04231 0.090718 2.90 18.174 1.25945 0.055023 
2.41 11.1384 1.04665 .089815 2.91 18.357 1.26380 .054476 
2.42 11.246 1.05099 . 088922 2.92 18.541 1.26814 .053934 
2.43 11.359 1.05534 . 088037 2.93 18.728 1.27248 .053397 
2.44 11.473 1.05968 .087161 2.94 18.916 1.27683 .052866 
2.45 11.588 1.06402 0.086294 2.95 190 106eur Ie 2817 0.052340 
2.46 11.705 1.06836 .085435 2.96 19.298 1.28551 .051819 
2.47 11.822°5 71307201 .084585 2.97 19.492 1.28985 .051303 
2.48 11.941 1.07705 .083743 2.98 19.688 1.29420 .050793 
2.49 12.061 1.08139 .082910 2.99 19.886 1.29854 .050287 
2.50 .08574 .082085 3.00 20.086 1.30288 0.049787 
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EXPONENTIAL FUNCTIONS (Continued) 
Logio(e") 


. 30288 
. 30723 
.31157 
.31591 
. 32026 


. 32460 
. 32894 
33328 
. 33763 
. 34197 


. 34631 
. 35066 
. 35500 
. 35934 
. 36368 


. 36803 
37237 
. 37671 
. 38106 
. 38540 


. 38974 
. 39409 
. 39843 
.40277 
40711 


.41146 
. 41580 
.42014 
.42449 
42883 


.43317 
.43751 
.44186 
. 44620 
.45054 


.45489 
. 45923 
.46357 
.46792 
47226 


.47660 
. 48094 
.48529 
. 48963 
.49397 


.49832 
. 50266 
.50700 
.51134 
.51569 


.52003 


e 7 


049787 
. 049292 
.048801 
.048316 
.047835 


047359 
.046888 
. 046421 
.045959 
. 045502 


. 045049 
. 044601 
.044157 
.043718 
. 043283 


. 042852 
.042426 
. 042004 
.041586 
.041172 


.040762 
.040357 
.039955 
.039557 
.039164 


.038774 
. 038388 
. 038006 
.037628 
.037254 


.036883 
.036516 
.036153 
.035793 
.035437 


. 035084 
.034735 
. 034390 
.034047 
.033709 


. 033373 
.033041 
.032712 
. 032387 
.032065 


.031746 
.031430 
.031117 
. 030807 
.030501 


.030197 
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x ez Logio(e”) 
3.50 33.115 1.52003 
3.51 33.448 1.52437 
3.52 33.784 1.52872 
3.53 34.124 1.53306 
3.54 34.467 1.53740 
3.55 34.813 1.54175 
3.56 35.163 1.54609 
3.57 35.517 1.55043 
3.58 35.874 1.55477 
3.59 36.234 1.55912 
3.60 36.598 1.56346 
3.61 36.966 1.56780 
3.62 37.338 1.57215 
3.63 37.713 1.57649 
3.64 38.092 1.58083 
3.65 38.475 1.58517 
3.66 38.861 1.58952 
3.67 39.252 1.59386 
3.68 39.646 1.59820 
3.69 40.045 1.60255 
3.70 40.447 1.60689 
3.71 40.854 1.61123 
3.72 41.264 1.61558 
3.73 41.679 1.61992 
3.74 42.098 1.62426 
3.75 42.521 1.62860 
3.76 42.948 1.63295 
3.77 43.380 1.63729 
3.78 43.816 1.64163 
3.79 44.256 1.64598 
3.80 44.701 1.65032 
3.81 45.150 1.65466 
3.82 45.604 1.65900 
3.83 46.063 1.66335 
3.84 46.525 1.66769 
3.85 46.993 1.67203 
3.86 47.465 1.67638 
3.87 47.942 1.68072 
3.88 48.424 1.68506 
3.89 48.911 1.68941 
3.90 49.402 1.69375 
3.91 49.899 1.69809 
3.92 50.400 1.70243 
3.93 50.907 1.70678 
3.94 51.419 1.71112 
3.95 51.9385 1.71546 
3.96 52.457 1.71981 
3.97 52.985 1.72415 
3.98 53.517 1.72849 
3.99 54.055 1.73283 
4.00 54.598 1.73718 


e 7 


.030197 
. 029897 
. 029599 
. 029305 
.029013 


028725 
. 028439 
.028156 
.027876 
. 027598 


.027324 
. 027052 
. 026783 
.026516 
. 026252 


.025991 
.025733 
.025476 
.025223 
.024972 


.024724 
.024478 
. 024234 
. 023993 
.023754 


.023518 
. 023284 
. 023052 
. 022823 
022596 


022371 
.022148 
.021928 
.021710 
.021494 


.021280 
.021068 
. 020858 
.020651 
020445 


. 020242 
.020041 
.019841 
. 019644 
.019448 


.019255 
.019063 
.018873 
.018686 
.018500 


018316 


EXPONENTIAL FUNCTIONS (Continued) 


Logo(e7) 


Pe ee 
oooc 
RwWNe S 


oooco 
OOornNoan 


il a a) 


COnont FPWNeH S 


wWwwnwnwnwe WDNNNNHS NNNNND Bee e 
SOISHM PONKS 


Ph PP SB Lewwe 


Hm WwW bo 


_ CONT PWNe S 


Lh Ph 
OnNan 


.598 
. 147 
.701 
.261 
826 


397 
.974 
.557 
.145 
. 740 


. 340 
947 
. 559 
.178 
.803 


434 
.072 
715 
. 366 
.023 


. 686 
357 
.033 
2 il 
. 408 


.105 
.810 
.522 
. 240 
. 966 


. 700 
.440 
. 189 
.944 
. 708 


.478 
.257 
044 
838 
.640 


.451 
. 269 
.096 
.931 
075 


.627 
.488 
357 
235 
.121 


.017 


. 73718 
. 74152 
. 74586 
. 75021 
75455 


. 75889 
. 76324 
. 76758 
. 77192 
. 77626 


. 78061 
. 78495 
. 78929 
. 79364 
. 79798 


. 80232 
. 80667 
.81101 
.81535 
.81969 


. 82404 
82838 
.83272 
.83707 
.84141 


ee er ee a ee a 


ee 


84575 
. 85009 
.85444 
.85878 
. 86312 


.86747 
.87181 
.87615 
. 88050 
. 88484 


a ee 


— oh 


. 88918 
.89352 
. 89787 
. 90221 
. 90655 


a ee eo 


.91090 
. 91524 
.91958 
. 92392 
. 92827 


1.93261 
1.93695 
1.94130 
1 
1 


a a 


. 94564 
. 94998 


1.95433 


e = 


.018316 
.018133 
.017953 
.017774 
.017597 


.017422 
.017249 
.017077 
.016907 
.016739 


.016573 
.016408 
. 016245 
.016083 
.015923 


.015764 
.015608 
.015452 
.015299 
.015146 


.014996 
. 014846 
.014699 
.014552 
.014408 


.014264 
.014122 
.013982 
.013843 
.013705 


.013569 
.013434 
.013300 
.013168 
.013037 


.012907 
.012778 
.012651 
.012525 
.012401 


.012277 
.012155 
.012034 
.011914 
.011796 


.011679 
.011562 
.011447 
.011333 
.011221 


.011109 
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x er Logio(e?) ez 
4.50 90.017 1.95433 0.011109 
4.51 90.922 1.95867 .010998 
4.52 91.8386 1.96301 .010889 
4.53 92.759 1.96735 .010781 
4.54 93.691 1.97170 .010673 
4.55 94.632 1.97604 0.010567 
4.56 95.583 1.98038 .010462 
4.57 96.544 1.98473 .010358 
4.58 97.514 1.98907 .010255 
4.59 98.494 1.99341 .010153 
4.60 99.484 1.99775 0.010052 
4.61 100.48 2.00210 .009952 
4.62 101.49 2.00644 .009853 
4.63 102.51 2.01078 .009755 
4.64 103.54 2701513 .009658 
4.65 104.58 2.01947 0.009562 
4.66 105.64 2.02381 . 009466 
4.67 106.70 2.02816 .009372 
4.68 107377 99203250 . 009279 
4.69 108.85 2.03684 .009187 
4.70 109.95 2.04118 0.009095 
4.71 111.05 2.04553 .009005 
4.72 112.17 2.04987 .008915 
4.73 113.30 2.05421 . 008826 
4.74 114.43 2.05856 .008739 
4.75 115.58 2.06290 0.008652 
4.76 116.75 2.06724 . 008566 
4.77 117.92 2.07158 .008480 
4.78 119. 10° 2.07593 .008396 
4.79 120.30 2.08027 . 008312 
4.80 121.51 2.08461 0.008230 
4.81 122.73 2.08896 .008148 
4.82 123.97 2.09330 . 008067 
4.83 125.21 2.09764 .007987 
4.84 126.47 2.10199 .007907 
4.85 124-74 210633 0.007828 
4.86 129.02 2.11067 .007750 
4.87 1303252511501 .007673 
4.88 131.63 2.11936 .007597 
4.89 132,959 '212370 .007521 
4.90 134.29 2.12804 0.007447 
4.91 135.64 2.13239 .007372 
4.92 137.00 ~ 21386738 .007299 
4.93 138.38 2.14107 .007227 
4.94 139.77 24544 .007155 
4.95 141.17 2.14976 0.007083 
4.96 142.59 2.15410 .007013 
4.97 144.03 2.15844 .006943 
4.98 145.47 2.16279 .006874 
4.99 146.94 2.16713 . 006806 
5.00 148.41 2.17147 0.006738 


EXPONENTIAL FUNCTIONS (Continued) 


—— EET 


ur er Logio(e7) eae G et Logio(e7) e72 
5.00 148.41 2.17147 0.006738 5.50 244.69 2.38862 0.0040868 
5.01 149.90 2.17582 .006671 5205 257.24 2.41033 .0038875 
5.02 151.41 2.18016 .006605 5.60 270.43 2.43205 .0036979 
5.03 152.93 2.18450 .006539 5.65 284.29 2.45376 .0035175 
5.04 154.47 2.18884 . 006474 5.70 298.87 2.47548 .0033460 
5.05 156.02 2.19319 0.006409 5.75 314.19 2.49719 0.0031828 
5.06 157.59 2.19753 .006346 5.80 330.30 2.51891 .0030276 
5.07 159.17 2.20187 .006282 5.85 347.23 2.54062 . 0028799 
5.08 160.77 2.20622 . 006220 5.90 365.04 2.56234 . 0027394 
5.09 162.39 2.21056 .006158 5.95 383.75 2.58405 .0026058 
5.10 164.02 2.21490 0.006097 6.00 403.43 2.60577 0.0024788 
onl 165.67 2.21924 . 006036 6.05 424.11 2.62748 . 0023579 
Belz 167.34 2.22359 .005976 6.10 445.86 2.64920 . 0022429 
52,53 169.02 2.22793 .005917 6.15 468.72 2.67091 . 0021335 
5.14 WO} LPR PT .005858 6.20 492.75 2.69263 .0020294 
5.15 172.4300 2723662 0.005799 6.25 518.01 2.714384 0.0019305 
5.16 174.16 2.24096 .005742 6.30 544.57 2.73606 . 0018363 
bs WV 175.91 2.24530 .005685 6.35 572.49 2.75777 .0017467 
5.18 177.68 2.24965 .005628 6.40 601.85 2.77948 .0016616 
5.19 179.47 2.25399 .005572 6.45 632.70 2.80120 .0015805 
5.20 181.27 2.25833 0.005517 6.50 665.14 2.82291 0.0015034 
Bua 183.09 2.26267 .005462 6.55 699.24 2.84463 .00143801 
Saze 184.93 2.26702 .005407 6.60 735.10 2.86634 .0013604 
5.23 186790227136 .005354 6.65 772.78 2.88806 .0012940 
5.24 188.67 2.27570 .005300 6.70 812.41 2.90977 .0012309 
5.25 190.57 2.28005 0.005248 6.75 854.06 2.93149 0.0011709 
5.26 192.48 2.28439 .005195 6.80 897.85 2.95320 .0011138 
Bao 194.42 2.28873 .005144 6.85 943.88 2.97492 .0010595 
5.28 196.37 2.29307 .005092 6.90 992.27 2.99663 .0010078 
5.29 198.34 2.29742 . 005042 6.95 1043.1 3.01835 .0009586 
5.30 200.34 2.30176 0.004992 7.00 1096.6 3.04006 0.0009119 
Seo 202.35 2.30610 . 004942 7.05 1152.9 3.06178 .0008674 
ouoe 204.38 2.31045 , 004893 Th} 1212.0 3.08349 .0008251 
Seas 206.44 2.31479 .004844 415 127421 983310521 .0007849 
5.34 208. S42 F31913 .004796 7.20 1339.4 3.12692 .0007466 
Seon 210.61 2.32348 0.004748 7.25 1408.1 3.14863 0.0007102 
5.36 212.72. 2.32782 .004701 7.30 1480.3 3.17035 .0006755 
Sid 214.86 2.33216 .004654 1nd 1556.2 3.19206 . 0006426 
5.38 217.02 2.33650 .004608 7.40 1636.0 3.21378 .00061138 
5.39 219.20 2.34085 . 004562 7.45 1719.9 3.23549 .0005814 
5.40 221.41. 2.34519 0.004517 7.50 1808.0 3.25721 0.0005531 
54d 223.638 2.34953 .004472 (aon 1900.7 3.27892 .0005261 
5.42 225.88 2.35388 . 004427 7.60 1998.2 3.30064 .0005005 
5.43 228.15 2.35822 .004383 7.65 2100.6 3.32235 .0004760 
5.44 230.44 2.36256 .004339 7.70 2208.3 3.34407 .0004528 
5.45 232.76 2.36690 0.004296 Te 2321.6 3.36578 00004307 
5.46 235.10 2.37125 .004254 7.80 2440.6 3.38750 .0004097 
5.47 237.46 2.37559 .004211 7.85 2565.7 3.40921 .0003898 
5.48 239.85 2.37993 .004169 7.90 2697.3 3.43093 .0003707 
5.49 242.26 2.38428 .004128 7.95 2835.6 3.45264 .0003527 
5.50 244.69 2.38862 0.004087 8.00 2981.0 3.47436 0.0003355 


OE. tee. . Se See 
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EXPONENTIAL FUNCTIONS (Continued) 


4 e* Logio(e”) exe 
8.00 2981.0 3.47436 0.0003355 
8.05 3133.8 3.49607 .0003191 
8.10 3294.5 3.51779 . 0003035 
8.15 3463.4 3.53950 . 0002887 
8.20 3641.0 3.56121 .0002747 
8.25 3827.6 3.58293 0.0002613 
8.30 4023.9 3.60464 .0002485 
8.35 4230.2 3.62636 .0002364 
8.40 4447.1 3.64807 . 0002249 
8.45 4675.1 3.66979 . 0002139 
8.50 4914.8 3.69150 0.0002035 
8.55 5166.8 3.71322 .0001935 
8.60 6431.7 3.73493 .0001841 
8.65 5710.1 3.75665 .0001751 
8.70 6002.9 3.77836 .0001666 
8.75 6310.7 3.80008 0.0001585 
8.80 6634.2 3.82179 .0001507 
8.85 6974.4 3.84351 .0001434 
8.90 7332.0 3.86522 .0001364 
8.95 7707.9 3.88694 .0001297 
9.00 8103.1 3.90865 0.0001234 
9.05 8518.5 3.93037 .0001174 
9.10 8955.3 3.95208 .0001117 
9.15 9414.4 3.97379 .0001062 
9.20 9897.1 3.99551 .0001010 
9.25 10405 4.01722 0.0000961 
9.30 10938 4.03894 .0000914 
9.35 11499 4.06065 .0000870 
9.40 12088 4.08237 .0000827 
9.45 12708 4.10408 .0000787 
9.50 13360 4.12580 0.0000749 
9.55 14045 4.14751 .0000712 
9.60 14765 4.16923 .0000677 
9.65 15522 4.19094 .0000644 
9.70 16318 4.21266 .0000613 
9.75 17154 4.23437 0.0000583 
9.80 18034 4.25609 .0000555 
9.85 18958 4.27780 .0000527 
9.90 19930 4.29952 .0000502 
9.95 20952 4.32123 0.0000477 

10.00 22026 4.34294 0.0000454 
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HYPERBOLIC FUNCTIONS AND THEIR COMMON LOGARITHMS 
The logarithms given below show the mantissa only. The proper characteristic must be added. 


emer on eee 
Sinh z Cosh zx Tanh zx Coth z 
z 
Value logio Value logio Value logio Value logio 

0.00 0.00000 —= 0 1.00000 .00000 0.00000 — 0 re) 00 
0.01 .01000 .00001 1.00005 .00002 .01000 .99999 100.003 .00001 
0.02 .02000 .30106 1.00020 .00009 .02000 .30097 50.007 .69903 
0.03 .03000  ~=.47719 1.00045 .00020 .02999 .47699 33.343  .52301 
0.04 .04001 .60218 1.00080 .00035 .03998  .60183 25.013 .39817 
0.05 0.05002 .69915 1.00125 .00054 0.04996 .69861 20.017 += .30139 
0.06 .06004 .77841 1.00180 .00078 .05993  =.77763 16.687 .22237 
0.07 .07006 .84545 1.00245 .00106 .06989 .84439 14.309 .15561 
0.08 .08009 .90355 1.00320 .00139 .07983 .90216 12.527 .09784 
0.09 .09012 = .95483 1.00405 .00176 .08976 .95307 11.141 .04693 
0.10 0.10017 .00072 1.00500 .00217 0.09967 .99856 10.0333 .00144 
0.11 .11022 .04227 1.00606 .00262 10956 .03965 9.1275 .96035 
0.12 .12029 .08022 1.00721 .00312 .11943  .07710 8.3733  .92290 
0.13 Ale y( ale Nene? 1.00846 .00366 = 292 (lee 7.7356 .88849 
0.14 14046 =.14755 1.00982 .00424 .13909 =.14330 7.1895  .85670 
0.15 0.15056 .17772 1.01127 .00487 0.14889 .17285 6.7166 .82715 
0.16 .16068  .20597 1.01283 .00554 .15865 .20044 6.3032 .79956 
0.17 .17082 =. 23254 1.01448 .00625 .16838  .22629 5.9389 .77371 
0.18 .18097 .25762 1.01624 .00700 .17808 .25062 5.6154 .74938 
0.19 19115 .28136 1.01810 .00779 Sivoo | 227357 5.3263 .72643 
0.20 0.20134 .30392 1.02007 .00863 0.19738  .29529 5.0665 .70471 
0.21 .21155 .32541 1.02213 .00951 .20697 .31590 4.8317  .68410 
0.22 .22178  .34592 1.02430 .01043 .21652 .33549 4.6186 .66451 
0.23 128203 86555 1.02657 .01139 '22603 am 35416 4.4242 .64584 
0.24 .24231 .38437 1.02894 .01239 .23550 .37198 4.2464 .62802 
0.25 0.25261 .40245 1.03141 .01343 0.24492 .38902 4.0830 .61098 
0.26 .26294 .41986 1.03399 .01452 .25430 .40534 3.9324 .59466 
0.27 .27329 .43663 1.03667 .01564 . 26362 .42099 3.79383 ~"yo7our 
0.28 .28367 .45282 1.03946 .01681 .27291 .43601 3.6643 .56399 
0.29 .29408  .46847 1.04235 .01801 .28213 .45046 3.5444 .54954 
0.30 0.30452 .48362 1.04534 .01926 0.29131 .46436 3.4327 .53564 
0.31 .31499 .49830 1.04844 .02054 80044 3=.47775 3.3285 752225 
0.32 .382549 .51254 1.05164 .02187 .30951 .49067 3.2309 .50933 
0.33 .383602 .52637 1.05495 .02323 .31852  =.50314 3.1395 .49686 
0.34 .34659 53981 1.05836 .02463 .32748 51518 3.0536 .48482 
0.35 0.35719 .55290 1.06188  .02607 0.33638  .52682 2.9729 .47318 
0.36 .386783 .56564 1.06550 .02755 .34521 . 53809 2.8968  .46191 
0.37 .387850  .57807 1.06923 .02907 .35399  .54899 2.8249 .45101 
0.38 .38921  .59019 1.07307 .03063 . 36271 .55956 2.7570 .44044 
0.39 .39996 .60202 1.07702 .03222 .387136  .56980 2.6928  .43020 
0.40 0.41075 .61358 1.08107 .03385 0.387995 .57973 2.6319 .42027 
0.41 .42158  .62488 1.08523 .03552 .38847 .58936 2.5742. “F4l064— 
0.42 .43246 .63594 1.08950 .03723 .389693 .59871 2.5193 .40129 
0.43 .44337  .64677 1.09388  .03897 40532 .60780 2.4672 .39220 
0.44 .45434 .65738 1.09837 .04075 .41364 .61663 2.4175 .38337 
0.45 | 0.46534 .66777 1.10297 .04256 0.42190 .62521 2.3702 .37479 
0.46 .47640  .67797 1.10768 .04441 .43008 .63355 2.3251 .36645 
0.47 .48750 .68797 1.11250 .04630 .43820 .64167 2.2821 .35833 
0.48 .49865  .69779 1.11743 .04822 .44624 (64957 2.2409 .35043 
0.49 .50984 .70744 1.12247 .05018 .45422  .65726 2.2016 .34274 
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HYPERBOLIC FUNCTIONS AND THEIR COMMON LOGARITHMS (Continued) 
———————— sss SS SSS 


Sinh x Cosh x Tanh x Coth zx 
x 

Value logio Value logio Value logio Value logio 
0.50 0.52110 .71692 1.12763 .05217 0.46212 .66475 2.1640 .33525 
0.51 .53240 .72624 1.138289 .05419 .46995 .67205 2.1279 .32795 
0.52 .543875  .73540 1.18827 .05625 .47770 ~—.67916 2.0934 .32084 
0.53 .55516  .74442 1.14377 .05834 .48538  .68608 2.0602 .31392 
0.54 .56663 .75330 1.149388 .06046 .49299 .69284 2.0284 .30716 
0.55 0.57815 .76204 1.15510 .06262 0.50052 .69942 1.9979  .30058 
0.56 .58973  .77065 1.16094 .06481 .50798 .70584 1.9686 .29416 
0.57 60137 .77914 1.16690 .06703 .51586 =. 71211 1.9404 .28789 
0.58 .613807 =. 78751 1.17297 .06929 4022078 el soe 1.9133 .28178 
0.59 .62483 .79576 1.17916 .07157 .52990 .72419 18872" | .27581 
0.60 0.63665  .80390 1.18547 .07389 0.53705  .73001 1.8620 — .26999 
0.61 64854 .81194 1.19189 .07624 .54413  .73570 1.8378  .26430 
0.62 .66049 .81987 1.19844 .07861 J651138 =. 741125 1.8145 .25875 
0.63 po¢zol | .s2vc0 1.20510 .08102 .55805 .74667 1.7919 .25333 
0.64 .68459  .83543 1.21189 .08346 .56490 .75197 1.7702 .24803 
0.65 0.69675 .84308 1.21879 .08593 0.57167 ~=.75715 1.7493 .24285 
0.66 .70897 .85063 1.22582 .08843 .57836 .76220 1.7290 .23780 
0.67 .72126  .85809 1.23297 .09095 .58498  .76714 1.7095 .23286 
0.68 .73363 .86548 1.24025 .09351 E5952) | ae97 1.6906  .22803 
0.69 .74607 =.87278 1.24765 .09609 .59798  .77669 167238) | 228381 
0.70 0.75858 =. 88000 1.25517 .09870 0.60437 .78130 1.6546  .21870 
O71 Billy | .S8ils 1.26282 .10134 .61068 .78581 1.6875 .21419 
0.72 . 78384 .89423 1.27059 ~=.10401 .61691 -.79022 1.6210 .20978 
0.73 .79659 =. 90128 1.27849 .10670 .62307 .79453 1.6050 .20547 
0.74 .80941 .90817 1.28652 .10942 .62915 .79875 1.5895 .20125 
0.75 0.82232 .91504 1.29468 .11216 0.63515 .80288 1.5744 .19712 
0.76 .83530 .92185 1.30297 .11493 .64108  .80691 1.5599 .19309 
0.77 .84838  .92859 IesiL3o" | ofiiv73 .64693 .81086 1.5458 .18914 
0.78 PS6153 ee goDa 1.31994 .12055 .65271 .81472 1538215) 18528 
0.79 .87478  .94190 1.32862 .12340 .65841  .81850 1.5188  .18150 
0.80 0.88811 .94846 1.33743 .12627 0.66404 .82219 1.5059 .17781 
0.81 90152 .95498 1.34638  .12917 .66959 .82581 1.4935 .17419 
0.82 .91503 .96144 1735547 © .13209 .67507 .82935 14818  .17065 
0.83 .92863 .96784 1.36468 .13503 .68048 .83281 1.4696 .16719 
0.84 .94233 .97420 1.37404 .13800 .68581 . 83620 1.4581 . 16380 
0.85 0.95612 .98051 1.38353 .14099 0.69107 .83952 1.4470 .16048 
0.86 .97000 = .98677 1.39316 .14400 69626 .84277 164862 . .15723 
0.87 . 98398 . 99299 1.40293 . 14704 .70137 84595 1.4258 . 15405 
0.88 .99806 .99916 1.41284 .15009 .70642 .84906 1.4156 .15094 
0.89 1.01224 .00528 1.42289 .15317 W139 ) 285200 1.4057 .14789 
0.90 1.02652 .01137 1.438309 .15627 0.71630  .85509 1.3961 .14491 
0.91 1.04090  ~=.01741 1.44342 .15939 .72118 .85801 1.3867 .14199 
0.92 1.05539 .02341 1.45390 .16254 .72590  .86088 M3726» | «13912 
0.93 1.06998 .02937 1.46453 .16570 .73059  .86368 1.3687  .13632 
0.94 1.08468  .03530 1.47530 =. 16888 .73522 .86642 1.3601 . 13358 
0.95 1.09948  .04119 1.48623 .17208 0.73978  .86910 1.3517 .13090 
0.96 1.11440 .04704 1.49729 .17531 .74428 = .87173 1.3436 .12827 
0.97 1.12943 .05286 1.50851 .17855 .74870 ~=—-. 87431 1.3356 .12569 
0.98 1.14457 .05864 1.51988 .18181 .75307 ~=—. 87683 83279" ) 12317 
0.99 1.15983 .06439 1.53141 .18509 .75736  .87930 1.3204 .12070 
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HYPERBOLIC FUNCTIONS AND THEIR COMMON LOGARITHMS (Continued) 


' 
DOnwondwbd wv a oe a ae a a — ttt ro ae ee re ee a a aa a a a a a ee eS ere es 


. 17520 
. 19069 
. 20630 
. 22203 
. 23788 


. 25386 
. 26996 
. 28619 
. 80254 
. 31903 


. 33565 
. 35240 
. 36929 
. 38631 
.40347 


.42078 
.43822 
.45581 
.47355 
.49143 


. 50946 
. 52764 
. 54598 
. 56447 
. 58311 


.60192 
.62088 
.64001 
. 65930 
. 67876 


.69838 
.71818 
. 73814 
. 75828 
. 77860 


. 79909 
.81977 
.84062 
.86166 
. 88289 


. 90430 
. 92591 
. 94770 
. 96970 
. 99188 


.01427 
. 03686 
.05965 
.08265 
. 10586 


Sinh z 


Value 


logio 


.07011 
.07580 
.08146 
.08708 
.09268 


.09825 
.10379 
. 10930 
.11479 
. 12025 


. 12569 
.13111 
. 13649 
. 14186 
. 14720 


. 15253 
. 15783 
. 16311 
. 16836 
. 17360 


. 17882 
. 18402 
. 18920 
. 19437 
.19951 


. 20464 
. 20975 
. 21485 
. 21993 
. 22499 


. 23004 
. 23507 
. 24009 
. 24509 
. 25008 


. 25505 
. 26002 
, 26496 
. 26990 
. 27482 


. 27974 
. 28464 
. 28952 
. 29440 
. 29926 


. 30412 
. 30896 
.31379 
. 31862 
32343 


Cosh x 
Value logio 
1.54308 . 18839 
1.55491 .19171 
1.56689 .19504 
1.57904 .19839 
1.59134 . 20176 
1.60379 .20515 
1.61641 . 20855 
1.62919 . 21197 
1.64214 . 21541 
1.65525 . 21886 
1.66852 . 22233 
1.68196 . 22582 
1.69557 = .22931 
1.70934 . 23283 
1.72329 .23636 
1.73741  .23990 
176171 . 24346 
1.76618 . 24703 
1.78083 . 25062 
1.79565 . 25422 
1.81066 . 25784 
1.82584 . 26146 
1.84121 . 26510 
1.85676 .26876 
1.87250 .27242 
1.88842 . 27610 
1.90454 . 27979 
1.92084 . 28349 
1.93734 .28721 
1.95403 .29093 
1.97091 . 29467 
1.98800 . 29842 
2.00528 . 30217 
2.02276 . 380594 
2.04044 . 380972 
2.05833 -BL352 
2.07643 .31732 
2.09473 .382113 
2.113824 32495 
2.13196  .32878 
2.15090 . 33262 
2.17005 . 33647 
2.18942 . 384033 
2.20900 . 84420 
2.22881 .34807 
2.24884 . 35196 
2.26910 . 35585 
2.28958 . 35976 
2.31029 . 36367 
2.33123 .36759 
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Tanh x 
Value logio 
0.76159 .88172 
.76576 .88409 
.76987 .88642 
.77391 . 88869 
.77789 —.89092 
0.78181 .89310 
.78566 .89524 
.78946 =. 89733 
.79320 .89938 
.79688  .90139 
0.80050 .90336 
.80406 .90529 
.80757 .90718 
.81102 .90903 
.81441 .91085 
0.81775 . 91262 
.82104 .91436 
.82427 . 91607 
,82745 .91774 
.83058  .91938 
0.83365  .92099 
. 83668 . 92256 
. 83965 . 92410 
. 84258 .92561 
.84546 .92709 
0.84828 .92854 
.85106 .92996 
.85380 .93135 
.85648 .93272 
.85913 .93406 
0.86172 .93537 
.86428 .93665 
.86678  .93791 
.86925 .93914 
.87167 .94035 
0.87405 .94154 
. 87639 . 94270 
.87869 .94384 
.88095 .94495 
.88317  .94604 
0.88535 .94712 
.88749  .94817 
.88960 .94919 
.89167 . 95020 
.89370 .95119 
0.89569 .95216 
.89765 .95311 
.89958 .95404 
.90147 =. 95495 
.90332 .95584 


Coth z 
Value logio 
1.3130 .11828 
1.3059 .11591 
1.2989 .11358 
1;2921 | . 10938 
1.2855  .10908 
1.2791 .10690 
1.2728 .10476 
1.2667 .10267 
1.2607 .10062 
1.2549 .09861 
1.2492 .09664 
1.2437 .09471 
1.2383  .09282 
1.2330 .09097 
1.2279 .08915 
1.2229 .08738 
1.2180 .08564 
1.2132 .08393 
1.2085 .08226 
1.2040 .08062 
1.1995 .07901 
1.1952 .07744 
1.1910 .07590 
1.1868  .07439 
1.1828 .07291 
1.1789 .07146 
1.1750 .07004 
1.1712 .06865 
1.1676 .06728 
1.1640 .06594 
1.1605 .06463 
1.1570 .06335 
1.1537  .06209 
1.1504 .06086 
1.1472 .05965 
1.1441 .05846 
1.1410 .05730 
1.1881 .05616 
1¢1351 .05505 
1.1323 .05396 
1.1295  .05288 
1.1268 .05183 
1.1241 .05081 
1.1215 .04980 
1.1189 .04881 
1.1165 .04784 
1.1140 .04689 
1.1116 .04596 
1.1093 .04505 
1.1070 .04416 


HYPERBOLIC FUNCTIONS AND THEIR COMMON LOGARITHMS (Continued) 


Sinh z Cosh x Tanh z Coth z 
x 

Value logio Value logio Value logio Value logio 
1.50 2.12928 . 382823 2.35241 37151 0.90515 95672 1.1048 . 04328 
Ld 2.15291 . 33303 2.37382 37545 . 90694 95758 _ 1.1026 . 04242 
1.52 2.17676 . 33781 2.39547 37939 . 90870 95842 1.1005 .04158 
Too 2.20082 .34258 2.41736 38334 91042 95924 1.0984 .04076 
1.54 2.22510 . 84735 2.43949 38730 91212 96005 1.0963 .03995 
1.55 2.24961 35211 2.46186 39126 0.91379 96084 1.0943 .03916 
1.56 2.27434 35686 2.48448 39524 91542 96162 1.0924 .03838 
1.57 2.29930 36160 2.50735 39921 91703 96238 1.0905 .03762 
1.58 2.32449 36633 2.53047 40320 91860 96313 1.0886  .03687 
1.59 2.34991 37105 2.55384 40719 92015 96386 1.0868 .03614 
1.60 2.37507 31577 2.57746 41119 0.92167 96457 1.0850 .03543 
1.61 2.40146 . 38048 2.60135 41520 . 92316 96528 1.0832 .03472 
1.62 2.42760 38518 2.62549 41921 . 92462 96597 1.0815 . 03403 
1.63 2.45397 38987 2.64990 42323 . 92606 96664 1.0798  .03336 
1.64 2.48059 39456 2.67457 42725 .92747 96730 1.0782 .03270 
1.65 2.50746 39923 2.69951 43129 0.92886 96795 1.0766 .03205 
1.66 2.53459 .40391 2.72472 43532 93022 96858 1.0750 .03142 
1.67 2.56196 .40857 2.75021 43937 .93155 96921 1.0735 .03079 
1.68 2.58959 41323 2.77596 44341 . 93286 96982 1.0720 .03018 
1.69 2.61748 41788 2.80200 44747 93415 97042 1.0705 . 02958 
1.70 2.64563 .42253 2.82832 45153 . 93541 97100 1.0691 .02900 
ibe Za 2.67405 42717 2.85491 45559 . 93665 97158 1.0676 . 02842 
1.72 2.70273 .43180 2.88180 45966 93786 97214 1.0663 .02786 
1.73 2.73168 .43643 2.90897 46374 93906 97269 1.0649 .02731 
1.74 2.76091 44105 2.93643 46782 94023 97323 1.0636 .02677 
1.75 2.79041 .44567 2.96419 47191 0.94138 97376 1.0623 . 02624 
1.76 2.82020 . 45028 2.99224 47600 94250 97428 1.0610 .02572 
(leit 2.85026 .45488 3.02059 48009 94361 97479 1.0598 .02521 
1.78 2.88061 .45948 3.04925 48419 . 94470 97529 1.0585 .02471 
1.79 2.91125 . 46408 3.07821 48830 94576 97578 1.0574 . 02422 
1.80 2.94217 .46867 3.10747 49241 0.94681 97626 1.0562 . 02374 
1.81 2.97340 47325 3.13705 49652 . 94783 97673 1.0550 . 02327 
1.82 3.00492 47783 3.16694 50064 . 94884 97719 1.0539 . 02281 
1.83 3.03674 48241 3.19715 50476 . 94983 97764 1.0528 . 02236 
1.84 3.06886 48698 3.22768 50889 . 95080 97809 1.0518 .02191 
1.85 3.10129 49154 3.25853 51302 0.95175 97852 1.0507 . 02148 
1.86 3.13403 .49610 3.28970 51716 . 95268 97895 1.0497 .02105 
1.87 3.16709 . 50066 3.32121 . 52130 . 95359 97936 1.0487 . 02064 
1.88 3.20046 .50521 3.35305 . 52544 . 95449 .97977 1.0477 . 02023 
1.89 3.23415 .50976 3.38522  .52959 .95537 .98017 1.0467 .01983 
1.90 3.26816 .51430 SNE = Esbye 0.95624 .98057 1.0458 .01943 
1.91 3.30250 .51884 3.45058  .53789 .95709 .98095 1.0448 .01905 
1.92 3.33718  .52338 3.48378  .54205 .95792 .98133 1.0439  .01867 
1.93 ootZls | .o2tol 3.51733 .54621 .95873  .98170 1.0430 .01830 
1.94 3.40752 . 53244 3.55123 . 55038 . 95953 . 98206 1.0422 .01794 
1.95 3.44321 .53696 3.58548 55455 0.96032 .98242 1.0413 .01758 
1.96 3.47923 .54148 3.62009 .55872 .96109 .98276 1.0405 .01724 
1.97 3.51561 . 54600 3.65507 . 56290 .96185 .98311 1.0397 .01689 
1.98 3.55234 55051 3.69041 .56707 .96259 .98344 1.0389 .01656 
1.99 3.58942 55502 3.72611 .57126 . 96331 .98377 1.0381 . 01623 
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HYPERBOLIC FUNCTIONS AND THEIR COMMON LOGARITHMS (Continued) 
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Sinh x Cosh x Tanh x Coth x 
x 
Value logio Value logio Value logio Value logio 
2.00 3.62686 .55953 3.76220 .57544 0.96403 .98409 1.0373  .01591 
2.01 3.66466  .56403 3.79865 .57963 .96473  .98440 1.0366 .01560 
2.02 3.70283 .56853 3.83549 .58382 .96541 .98471 1.0358 .01529 
2.03 3.74138 .57303 3.87271 .58802 .96609 .98502 1.0351 .01498 
2.04 3.78029  .57753 3.91032 .59221 .96675 .98531 1.0344 .01469 
2.05 3.81958  .58202 3.94832 .59641 0.96740 .98560 1.0337 .01440 
2.06 3.85926 .58650 3.98671 .60061 .96803 .98589 1.0330 .01411 
2.07 3.89932 .59099 4.02550 .60482 .96865 .98617 1.0324  .01383 
2.08 3.93977 = .59547 4.06470 .60903 .96926 .98644 1.0317 .01356 
2.09 3.98061 .59995 4.10430 .61324 .96986 .98671 1.0311 .01329 
2.10 4.02186 .60443 4.14431 .61745 0.97045 .98697 1.0304 .01303 
Deli 4.06350  .60890 4.18474 .62167 .97103 .98723 1.0298 .01277 
2.12 4.10555 ~—.61337 4.22558  .62589 .97159 .98748 1.0292 .01252 
2.13 4.14801  .61784 4.26685  .63011 .97215 .98773 1.0286 .01227 
2.14 4.19089  .62231 4.30855  .63433 .97269  .98798 1.0281 .01202 
2.15 4.23419  .62677 4.35067 .63856 0.97323 .98821 1.0275 .01179 
2.16 4.27791  .63123 4.39323  .64278 .97375  .98845 1.0270 .01155 
Daly, 4.32205 .63569 4.43623 .64701 .97426 .98868 1.0264 .01132 
2.18 4.36663 .64015 4.47967 .65125 .97477 —_.98890 1.0259 .01110 
2.19 4.41165  .64460 4.52356 .65548 .97526 .98912 1.0254 .01088 
2.20 4.45711  .64905 4.56791 .65972 0.97574 .98934 1.0249 .01066 
PAF 4.50301 .65350 4.61271 .66396 .97622 .98955 1.0244 .01045 
PDO. 4.54936  .65795 4.65797  .66820 .97668 .98975 1.0239 .01025 
2.23 4.59617 .66240 4.70370 .67244 .97714  .98996 1.0234 .01004 
2.24 4.64344 .66684 4.74989  .67668 .97759  .99016 1.0229 .00984 
2225 4.69117 .67128 4.79657  .68093 0.97803  .99035 1.0225 .00965 
2.26 4.73937  .67572 4.84372 68518 .97846 .99054 1.0220 .00946 
2.27 4.78804  .68016 4.89136 .68943 .97888  .99073 1.0216 .00927 
2.28 4.83720  .68459 4.93948  .69368 .97929 .99091 1.0211 .00909 
2.29 4.88684  .68903 4.98810 .69794 .97970  .99109 1.0207 .00891 
2.30 4893696  .69346 5.08722 .70219 0.98010 .99127 1.0203  .00873 
2.31 4.98758  .69789 5.08684 .70645 .98049 .99144 1.0199 .00856 
2.32 5.03870 .70232 5.13697 ~=.71071 .98087 .99161 1.0195 00839 
Queso 5.09032 .70675 5.18762  .71497 .98124 .99178 1.0191 .00822 
2.34 5.14245 SrA kin Be 5.23878 . 71923 .98161 .99194 1.0187 .00806 
2.35 5.19510 .71559 5.29047 . 72349 0.98197 .99210 1.0184 .00790 
2.36 5.24827 .72002 5.34269 .72776 .98233  .99226 1.0180 .00774 
2.37 5.30196 .72444 5.39544 .73203 .98267 .99241 1.0176 .00759 
2.38 5.35618  .72885 5.44873  .73630 .98301 .99256 1.0173 .00744 
2.39 5.41093  .73327 5.50256 .74056 .98335  .99271 1.0169 .00729 
2.40 5.46623 .73769 5.55695 .74484 0.98367 .99285 1.0166 .00715 
2.41 DEo2207 1) 74210 5.61189 .74911 .98400  .99299 1.0163 = .00701 
2.42 5.57847  .74652 5.66739 .75338 .98431  .99313 1.0159  .00687 
2.48 5.63542 .75093 5.72346  .75766 .98462 .99327 1.0156 .00673 
2.44 5.69294 . 75534 5.78010 . 76194 . 98492 .99340 1.0153 .00660 
2.45 5.75103 .75975 5.83732 .76621 0.98522 .99353 1.0150  .00647 
2.46 5.80969 .75415 5.89512 .77049 .98551 .99366 1.0147 .00634 
2.47 5.86893 . 76856 5.95352 T7477 .98579 .99379 1.0144 .00621 
2.48 5.92876 .77296 6.01250 .77906 .98607 .99391 1.0141  .00609 
2.49 5.98918 .77737 6.07209 .78334 .98635 99403 1.0138  .00597 
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HYPERBOLIC FUNCTIONS AND THEIR COMMON LOGARITHMS (Continued) 


Sinh x Cosh z Tanh x Coth z 
Value logio Value logio Value logio Value logio 
6.05020 =.78177 6.13229 .78762 0.98661 .99415 1.0136 .00585 
6.11183 .78617 6.19310 .79191 .98688  .99426 1.0133  .00574 
6.17407  .79057 6.25453  .79619 .98714 .99438 1.0130 .00562 
6.23692 .79497 6.31658  .80048 .98739  .99449 1.0128 .00551 
6.30040 .79937 6.37927  .80477 .98764  .99460 1.0125 .00540 
6.36451  .80377 6.44259  .80906 0.98788  .99470 1.0123 .00530 
6.42926 .80816 6.50656 .81335 .98812 .99481 1.0120 .00519 
6.49464 .81256 6.57118  .81764 .98835 .99491 1.0118  .00509 
6.56068  .81695 6.63646 .82194 .98858  .99501 1.0115 .00499 
6.62738  .82134 6.70240 .82623 .98881 .99511 1.0113 .00489 
6.69473 .82573 6.76901 .83052 0.98903 .99521 1.0111 .00479 
6.76276  .83012 6.83629 .83482 .98924 .99530 1.0109 .00470 
6.83146 .83451 6.90426 .83912 .98946  .99540 1.0107 .00460 
6.90085  .83890 6.97292 .84341 .98966 .99549 1.0104 .00451 
6.97092 .84329 7.04228 .84771 .98987 .99558 1.0102 .00442 
7.04169 .84768 7.11234 .85201 0.99007 .99566 1.0100 .00434 
(aldol, ee 80206 7.18312 .85631 .99026 .99575 1.0098 .00425 
7.18536 .85645 7.25461 .86061 .99045 =. 99583 1.0096 .00417 
7.25827  .86083 7.32683  .86492 .99064 .99592 1.0094 .00408 
7.33190 .86522 7.39978  .86922 .99083  .99600 1.0093  .00400 
7.40626 .86960 7.47347 = .87352 0.99101 .99608 1.0091 .00392 
7.48137  .87398 7.54791  .87783 .99118 .99615 1.0089 .00385 
7.55722. .87836 7.62310 .88213 .99136 .99623 1.0087 .00377 
7.63383  .88274 7.69905 .88644 .99153 =. 99631 1.0085  .00369 
7.71121 .88712 7.77578 .89074 .99170 .99638 1.0084 .00362 
7.78935  .89150 7.85328  .89505 0.99186 .99645 1.0082 .00355 
7.86828  .89588 7.93157 = .89936 .99202 .99652 1.0080 .00348 
7.94799  .90026 8.01065 .90367 .99218  .99659 1.0079 .00341 
8.02849 .90463 ‘| 8.09053 .90798 .99233 .99666 1.0077 .00334 
8.10980 .90901 8.17122 .91229 .99248 .99672 1.0076 .00328 
8.19192 .91339 8.25273  .91660 0.99263 .99679 1.0074 .00321 
8.27486 .91776 8.33506 .92091 .99278  .99685 1.0073 .00315 
8.35862 .92213 8.41823 .92522 .99292 .99691 1.0071 .00309 
8.44322 .92651 8.50224 .92953 .99306 .99698 1.0070 .00302 
8.52867 .93088 8.58710 .93385 .99320 .99704 1.0069 .00296 
8.61497 .93525 8.67281 .93816 0.99333 .99709 1.0067 .00291 
8.70213 .93963 8.75940 .94247 .99346 .99715 1.0066 .00285 
8.79016 .94400 8.84686 .94679 .99359 .99721 1.0065  .00279 
8.87907 .94837 8.93520 .95110 .99372  .99726 1.0063 .00274 
8.96887 .95274 9.02444 .95542 .99384  .99732 1.0062 .00268 
9.05956 .95711 9.11458 .95974 0.99396 .99737 1.0061 .00263 
9.15116 .96148 9.20564 .96405 .99408  .99742 1.0060 .00258 
9.24368 .96584 9.29761  .96837 .99420 .99747 1.0058  .00253 
9.33712 .97021 9.39051 .97269 .99431  .99752 1.0057 .00248 
9.43149 .97458 9.48436 .97701 .99443 = .99757 1.0056 .00243 
9.52681 .97895 9.57915 .98133 0.99454 .99762 1.0055 .00238 
9.62308 .98331 9.67490 .98565 .99464 .99767 1.0054 .00233 
9.72031  .98768 9.77161 .98997 .99475 .99771 1.0053 .00229 
9.81851 .99205 9.86930 .99429 .99485  .99776 1.0052 .00224 
9.91770 .99641 9.96798  .99861 .99496  .99780 1.0051. .00220 
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HYPERBOLIC FUNCTIONS AND THEIR COMMON LOGARITHMS (Continued) 
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Sinh x Cosh x Tanh z Coth x 

x 

Value logio Value logio Value logio Value logio 
3.0 10.0179  .00078 10.0677 =.00293 0.99505 .99785 1.0050 .00215 
Sha! 11.0765 .04440 11.1215 .04616 .99595 .99824 1.0041 .00176 
Se 12.2459 .08799 12.2866 .08943 .99668  .99856 1.0033 .00144 
Sno 13.5379  .13155 13.5748  .13273 .99728  .99882 1.0027 .00118 
3.4 14.9654 .17509 14.9987  .17605 .99777  .99903 1.0022 .00097 
Bion 16.5426 .21860 16.5728 .21940) 0.99818 .99921 1.0018  .00079 
3.6 18.2855 .26211 18.3128  .26275 .99851 .99935 1.0015 .00065 
Sa 20221135) 30559 20.2360 .30612 .99878  .99947 1.0012 .00053 
3.8 22.3394 .34907 22.3618 .34951 .99900 = .99957 1.0010 .00043 
3.9 24.6911 .39254 24.7113 .39290 .99918 .99964 1.0008  .00036 
4.0 27.2899 .43600 27.3082 .43629 | 0.99933 .99971 1.0007 .00029 
4.1 30.1619 .47946 30.1784 .47970 .99945 .99976 1.0005 .00024 
4.2 33.3357 .52291 33.3507 .52310 .99955  .99980 1.0004 .00020 
4.3 36.8431 .56636 36.8567 .56652 .99963 .99984 1.0004 .00016 
4.4 40.7193  .60980 40.7316  .60993 .99970  .99987 1.0003  .00013 
4.5 45.0030 .65324 45.0141 .65335 | 0.99975 .99989 1.0002 .00011 
4.6 49.7371 .69668 49.7472 .69677 .99980 = =.99991 1.0002 .00009 
4.7 54.9690 .74012 54.9781 .74019 .99983 .99993 1.0002 .00007 
4.8 60.7511 .78355 60.7593 .78361 .99986 .99994 1.0001 .00006 
4.9 67.1412 .82699 67.1486 .82704 .99989 .99995 1.0001 .00005 
5.0 74.2032 .87042 74.2099 .87046 0.99991 .99996 1.0001 .00004 
Lay | 82.008 .91386 82.014 .91389 .99993 .99997 1.0001 .00003 
Beg 90.633 .95729 90.639 .95731 .99994 .99997 1.0001 .00003 
S.o 100.17 .00072 100.17 .00074 .99995 .99998 1.0000 .00002 
5.4 110.70 .04415 LOR .04417 .99996 .99998 1.0000 .00002 
5.5 122.34 .08758 122.35 .08760 | 0.99997 .99999 1.0000 .00001 
5.6 BIS PAL .13101 135.22 .13103 .99997 .99999 1.0000 .00001 
Davl 149.43 .17444 149.44 .17445 .99998  .99999 1.0000 .00001 
5.8 165.15 . 21787 165.15 . 21788 .99998  .99999 1.0000 .00001 
5.9 182.52 . 26130 182.52 .26131 .99998  .99999 1.0000 .00001 
6.0 PACH 7A .380473 | 201.72 .380474 | 0.99999  .00000 1.0000 .00000 
6.1 222.93 .34817 222 .93 .84817 .99999  .00000 1.0000 .00000 
6.2 246 .37 .39159 | 246.38 .39161 .99999  .00000 1.0000 .00000 
6.3 272.29 .43503 | 272.29 .43503 .99999 .00000 1.0000 .00000 
6.4 300.92 .47845 | 300.92 47845 .99999  .00000 1.0000 .00000 
6.5 332.57 .52188 | 332.57 .52188 1.0000 .00000 1.0000 .00000 
6.6 367.55 .56532 | 367.55 .56532 1.0000 .00000 1.0000 .00000 
Gian 406 .20 .60874 | 406.20 .60874 1.0000 .00000 1.0000 .00000 
6.8 448 .92 .65217 | 448.92 .65217 | 1.0000 .00000 1.0000 .00000 
6.9 496.14 .69560 | 496.14 .69560 1.0000 .00000 1.0000 .00000 
7.0 548 .32 .73903 | 548.32 .73903 1.0000 .00000 1.0000  .00000 
el 605.98 .78246 | 605.98 .78246 1.0000 .00000 1.0000 .00000 
ave 669.72 .82589 669.72 .82589 1.0000 .00000 1.0000 .00000 
oes 740.15 .86932 | 740.15 .86932 1.0000 .00000 1.0000 .00000 
7.4 817.99 .91275 | 817.99 .91275 1.0000 .00000 1.0000 .00000 
7.5 904 .02 .95618 | 904.02 .95618 1.0000 .00000 1.0000 .00000 
7.6 999.10 .99961 999.10 .99961 1.0000 .00000 1.0000 .00000 
(het 1104.2 .04305 | 1104.2 .04305 1.0000 .00000 1.0000 .00000 
(683; 1220.3 .08647 | 1220.3 08647 1.0000 .00000 1.0000 .00000 
7.9 1348.6 .12988 | 1348.6 . 12988 1.0000 .00000 1.0000 .00000 
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HYPERBOLIC FUNCTIONS AND THEIR COMMON LOGARITHMS (Continued) 


Sinh zx Cosh zx Tanh z Coth z 

x 

Value logio Value logio Value logio Value logio 
8.0 1490.5 .17333 1490.5 .17333 1.0000 00000 1.0000 .00000 
8.1 1647 .2 21675 1647 .2 .21675 1.0000 .00000 1.0000 .00000 
8.2 1820.5 .26019 1820.5 .26019 1.0000 .00000 1.0000 .00000 
8.3 2011.9 . 380360 2011.9 .30360 1.0000 .00000 1.0000 .00000 
8.4 222010 . 34704 PPR B AAT 384704 1.0000 .00000 1.0000 .00000 
8.5 2457.4 .39048 2457.4 .39048 1.0000 .00000 1.0000 .00000 
8.6 2715.8  .43390 2715.8  .43390 1.0000 .00000 1.0000 .00000 
8.7 3001.5 .47734 3001.5 .47734 1.0000 .00000 1.0000 .00000 
8.8 Solin ll .52076 SollveL .52076 1.0000 .00000 1.0000 .00000 
8.9 3666.0 .56419 3666.0 . 56419 1.0000 .00000 1.0000 .00000 
9.0 4051.5 .60762 4051.5 .60762 1.0000 .00000 1.0000 .00000 
9.1 4477.6 .65105 4477.6  .65105 1.0000 .00000 1.0000 .00000 
9.2 4948 .6 .69448 4948 .6 69448 1.0000 .00000 1.0000 .00000 
9.3 5469.0 73791 5469.0 73791 1.0000 .00000 1.0000 .00000 
9.4 6044.2 . 78134 6044.2 .78134 1.0000 00000 1.0000 .00000 
9.5 6679.9 82477 6679.9 82477 1.0000 .00000 1.0000 .00000 
9.6 7382.4 . 86820 7382.4 86820 1.0000 .00000 1.0000 .00000 
9.7 8158.8 .91163 8158.8 .91163 1.0000 .00000 1.0000 .00000 
9.8 9016.9 .95506 9016.9 .95506 1.0000 .00000 1.0000 .00000 
9.9 9965.2 ~99849 9965.2 .99849 1.0000 .00000 1.0000 .00000 
10.0 LLO13),.2 .04191 11013.2 .04191 1.0000 .00000 1.0000 .00000 
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NATURAL TRIGONOMETRIC FUNCTIONS 
FOR ANGLES IN 2 RADIANS 


x Sin Tan Cot Cos x Sin Tan Cot Cos 
-00 .00000 .00000 oo 1.00000 .50 .47943 .54630 | 1.8305 .87758 
01 .01000 01000 | 99.997 0.99995 aayl .48818 .55936 | 1.7878 87274 
.02 .02000 .02000 | 49.993 .99980 ay? .49688 .57256 | 1.7465 . 86782 
.03 .03000 .03001 33.323 99955 .00 .50553 .58592 | 1.7067 . 86281 
.04 .03999 .04002 | 24.987 .99920 .54 .51414 .59943 | 1.6683 .85771 
.05 04998 .05004 19.983 .99875 .55 . 52269 .61311 | 1.6310 85252 
.06 .05996 .06007 | 16.647 .99820 56 .53119 .62695 | 1.5950 . 84726 
.07 .06994 07011 14.262 .99755 Pod .53963 .64097 | 1.5601 .84190 
.08 .07991 .08017 12.473 .99680 .58 . 54802 .65517 | 1.5263 . 83646 
.09 .08988 .09024 | 11.081 .99595 .59 . 55636 .66956 | 1.4935 . 83094 
-10 .09983 .10033 9.9666 .99500 -60 . 56464 .68414 | 1.4617 .82534 
-1l .10978 .11045 9.0542 .99396 .61 .57287 .69892 | 1.4308 .81965 
.12 .11971 . 12058 8.2933 .99281 .62 .§8104 .71391 | 1.4007 . 81388 
ne . 12963 .18074 7.6489 .99156 .63 . 58914 PLAGE Nese A ls . 80803 
14 . 13954 . 14092 7.0961 .99022 64 .59720 .74454 | 1.3431 .80210 
16) .14944 .15114 6.6166 .98877 .65 .60519 .76020 | 1.3154 . 79608 
.16 . 15932 .16138 6.1966 .98723 .66 .61312 .77610 | 1.2885 . 78999 
17 .16918 .17166 5.8256 .98558 AV .62099 .79225 | 1.2622 . 78382 
18 . 17903 . 18197 5.4954 .98384 .68 . 62879 .80866 | 1.2366 77757 
.19 . 18886 . 19232 5.1997 .98200 .69 .63654 .82534 | 1.2116 MUAZ 
-20 . 19867 . 20271 4.9332 . 98007 70 .64422 84229 | 1.1872 . 76484 
221 . 20846 .21314 4.6917 .97803 srl .65183 .85953 | 1.1634 . 75836 
Sp . 21823 . 22362 4.4719 .97590 re .65938 .87707 | 1.1402 . 75181 
VB) , 22798 . 23414 4.2709 .97367 73 . 66687 .89492 | 1.1174 . 74517 
24 . 23770 24472 4.0864 .97134 .74 .67429 .91309 | 1.0952 . 73847 
.25 . 24740 . 25534 3.9163 .96891 Wi) .68164 .93160 | 1.0734 . 73169 
.26 . 25708 . 26602 3.7591 . 96639 .76 . 68892 .95045 | 1.0521 . 72484 
PAE . 26673 . 27676 3.6133 .96377 tit .69614 .96967 | 1.0313 .71791 
28 . 27636 . 28755 3.4776 .96106 .78 . 70328 .98926 | 1.0109 .71091 
,.29 . 28595 . 29841 3.3511 .95824 .79 .71035 | 1.0092 99084 | .70385 
-30 . 29552 . 30934 3.2327 .95534 .80 .71736 | 1.0296 .97121 69671 
fol . 30506 . 32033 3.1218 .95233 81 .72429 | 1.0505 95197 68950 
ap .31457 . 33139 3.0176 . 94924 .82 .738115 | 1.0717 . 93309 68222 
foo . 32404 . 34252 2.9195 .94604 83 . 73793 | 1.0934 91455 67488 
34 33349 . 35374 2.8270 .94275 . 84 . 74464 Hen too 89635 66746 
ain . 34290 . 36503 2.7395 .93937 .85 .75128 | 1.1383 . 87848 65998 
.36 .35227 . 37640 2.6567 .93590 .86 .75784 | 1.1616 .86091 65244 
BY . 36162 . 38786 2.5782 . 93233 .87 .76433 | 1.1853 .84365 64483 
.38 .37092 .39941 2.5037 . 92866 .88 .77074 | 1.2097 . 82668 63715 
.39 . 38019 .41105 2.4328 .92491 .89 .77707 | 1.2346 . 80998 62941 


-40 . 38942 . 42279 
41 .39861 .43463 
42 .40776 .44657 
43 .41687 .45862 
44 .42594 .47078 


3652 . 92106 -90 . 78333 
3008 .91712 91 . 78950 
2393 .91309 .92 . 79560 
1804 .90897 .93 .80162 
1241 .90475 .94 .80756 
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— et 
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w 
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—_ 
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Oo 
oO 
ies) 

NS 


45 -43497 -48306 
46 44395 49545 
AT .45289 .50797 
48 -46178 .52061 
49 .47063 .53339 


0702 .90045 .95 .81342 | 1 

0184 .89605 .96 SOLOLO MEL 

.89157 .97 .82489 | 1.4592 .68531 | .56530 
il 
1 


Heep 
vo) 
a 
co 
a 


-50 .47943 .54630 1.8305 .87758 || 1.00 .84147 | 1.5574 .64209 | .54030 
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NATURAL TRIGONOMETRIC FUNCTIONS 
FOR ANGLES IN 2 RADIANS (Continued) 


x Sin Tan Cot Cos x Sin Tan Cot Cos 
1.00 84147 1.5574 64209 .54030 1.50 .99749 14.101 .07091 .07074 
1.01 . 84683 1.5922 .62806 .53186 1.51 .99815 16.428 .06087 .06076 
1.02 85211 1.6281 .61420 . 52337 lie 2 . 99871 19.670 .05084 .05077 
1.03 . 85730 1.6652 .60051 .51482 IZOo .99917 24.498 . 04082 .04079 
1.04 . 86240 1.7036 . 58699 . 50622 1.54 .99953 32.461 .03081 .03079 
1.05 86742 1.7433 .57362 49757 VDo .99978 48.078 .02080 .02079 
1.06 . 87236 1.7844 . 56040 .48887 1.56 .99994 92.621 .01080 .01080 
107 . 87720 1.8270 .54734 .48012 1.57 1.00000 1255.8 .00080 .00080 

_ 1.08 88196 1.8712 53441 .47133 1.58 .99996 |—108.65 | — .00920|} — .00920 
1.09 . 88663 1.9171 .52162 .46249 1.59 .99982 |—52.067 | —.01921 | — .01920 
1.10 89121 1.9648 . 50897 .45360 1.60 .99957 |—34.233 | — .02921]} — .02920 
tery . 89570 2.0143 .49644 44466 1.61 .99923 |—25.495 | — .03922] — .03919 
Ded Pe .90010 2.0660 48404 .43568 1.62 .99879 |—20.307 | — .04924/] — .04918 
L238 .90441 2.1198 .47175 .42666 1.63 .99825 |—16.871 | —.05927 | — .05917 
1.14 .90863 2.1759 45959 .41759 1.64 .99761 |—14.427 | — .06931 | — .06915 
1.15 .91276 2.2345 44753 .40849 1.65 .99687 |—12.599 | — .07937 | — .07912 
EX16 .91680 2.2958 .43558 . 39934 1.66 .99602 |—11.181 | — .08944| — .08909 
ela .92075 2.3600 .42373 .39015 1.67 .99508 |—10.047 | — .09953 | — .09904 
1.18 .92461 2.4273 .41199 . 38092 1.68 .99404 |— 9.1208] — .10964} — .10899 
1.19 . 92837 2.4979 .40034 . 37166 1.69 .99290 |— 8.3492} — .11977 |] —.11892 
1.20 . 93204 Patsy PH . 38878 . 36236 1.70 99166 |— 7.6966| — .12993| — .12884 
1.21 . 93562 2.6503 387731 . 35302 1.71 .99033 |— 7.1373} —.14011]} — .13875 
hae .93910 2.7328 . 36593 34365 eee .98889 |— 6.6524) — .15032 | — .14865 
1223 94249 2.8198 35463 33424 1.73 .98735 |— 6.2281) —.16056] — .15853 
1.24 .94578 2.9119 34341 . 32480 1.74 .98572 |— 5.8535) — .17084| — .16840 
1.25 .94898 3.0096 . 33227 .31532 175 .98399 |— 5.5204) —.18115} —.17825 
1.26 .95209 33, UIE! .32121 . 30582 1.76 .98215 |— 5.2221) —.19149| — .18808 
12 i .95510 3.2236 .31021 . 29628 me iG .98022 |— 4.9534} — .20188 | — .19789 
1.28 95802 3.3413 . 29928 . 28672 1.78 .97820 |— 4.7101] — .21231 | — .20768 
1.29 . 96084 3.4672 . 28842 Py eh 1.79 .97607 |— 4.4887) —.22278| — .21745 
1.30 . 96356 3.6021 . 27762 . 26750 1.80 .97385 |— 4.2863} — .23330| — .22720 
IES .96618 3.7471 . 26687 . 25785 1.81 .97153 |— 4.1005} — .24387 | — .23693 
1°32 .96872 3.9033 . 25619 . 24818 1.82 .96911 |— 3.9294] — .25449 | — .24663 
133 .97115 4.0723 . 24556 . 23848 1.83 .96659 |— 3.7712} —.26517| — .25631 
1.34 .97348 4.2556 . 23498 . 22875 1.84 .96398 |— 3.6245) — .27590| — .26596 
1.35 .97572 4.4552 . 22446 .21901 1.85 .96128 |— 3.4881] — .28669| — .27559 
1.36 .97786 4.6734 . 21398 . 20924 1.86 .95847 |— 3.3608] — .29755| — .28519 
137. .97991 4.9131 . 20354 .19945 1.87 .95557 |— 2.2419) — .30846 | — .29476 
1.38 .98185 5.1774 .19315 . 18964 1.88 .95258 |— 3.1304) —.31945| — .30430 
1.39 .98370 5.4707 .18279 .17981 1.89 .94949 |— 3.0257) — .33051 | — .31381 
1.40 .98545 5.7979 .17248 . 16997 1.90 .94630 |— 2.9271] — .34164] — .32329 
1.41 .98710 6.1654 . 16220 .16010 1.91 .94302 |— 2.8341) — .35284| — .33274 
1.42 .98865 6.5811 .15195 . 15023 1.92 .93965 |— 2.7463) — .36413| — .34215 
1.43 -99010 7.0555 . 14173 .14033 1.93 .93618 |— 2.6632) — .37549 | — .35153 
1.44 .99146 7.6018 .1oL55 .13042 1.94 .93262 |— 2.5843] — .38695| — .36087 
1.45 .99271 8.2381 .12139 .12050 1.95 .92896 |— 2.5095} — .39849| — .37018 
1.46 .99387 8.9886 .11125 .11057 1.96 .92521 |— 2.4383] —.41012] — .37945 
1.47 .99492 9.8874 .10114 .10063 1.97 .92137 |— 2.3705) — .42185| — .38868 
1.48 .99588 | 10.983 .09105 .09067 1.98 .91744 |— 2.3058] — .43368 | — .39788 
1.49 .99674 | 12.350 .08097 .08071 1.99 .91341 |— 2.2441] — .44562| — .40703 
1.50 .99749 | 14.101 .07091 .07074 2.00 .90930 |— 2.1850) — .45766| — .41615 
Rad. Sin Tan Cot Cos Rad. Sin Tan Cot Cos 
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NATURAL TRIGONOMETRIC FUNCTIONS 
SECANTS AND COSECANTS 
FOR ANGLES IN RADIANS 


ee | J SS | | 
or | a | | | ——_—_— | -—-- —— 


0.00 | 1.00000 20 0.55 |1.17299 1.91319 |] 1.10 2s 1.12207 
0.01 | 1.00005 |100.00167 |] 0.56 | 1.18028 | 1.88258 || 1. 2. 1.11645 
0.02 | 1.00020 | 50.00333 || 0.57 | 1.18779 1.85311 |] 1.12 2. 1.11099 
0.03 | 1.00045 | 33.33833 |] 0.58 | 1.19551 1.82474 |] 1. 2. 1.10569 
0.04 | 1.00080 | 25.00667 || 0.59 | 1.20346 1.79739 |] 1.14 2 1.10055 
0.05 | 1.00125 |20.00834 0.60-| 1.21163 177103: les: Ay 1.06557 
0. 1.00180 |16.67667 0.61 | 1.22004 1.74560 || 1.16 oF 1.09075 
0.07 | 1.00246 |14.29739 0.62 | 1.22868 272107 Wat. 17 2. 1.08607 
0.08 | 1.00321 |12.51334 0.63 | 1.23758 1.69738 |] 1.18 2 1.08154 
0.09 | 1.00406 |11.12613 0.64 | 1.24673 1.67449 |] 1.19 2: 1.07716 
0.10 | 1.00502 |10.01669 0.65 | 1.25615 1.65238 |] 1.20 2: 1.07292 
0.11 1.00608 | 9.10927 0.66 | 1.26583 1.63101 |} 1.21 2. 1.06881 
0.12 | 1.00724 | 8.35337 0.67 | 1.27580 1.61034 |] 1.22 2. 1.06485 
0.13 | 1.00851 | 7.71402 0.68 | 1.28605 1.59035 |] 1.23 a 1.06102 
0.14 | 1.00988 | 7.16624 0.69 | 1.29660 1.57100 |] 1.24 3. 1.05732 
0.15 | 1.01136 | 6.69173 0.70 | 1.30746 1.55227 |] 1.24 38 1.05376 
0.16 | 1.01294 | 6.27675 0.71 | 1.31863 1.53413 |] 1.26 a 1.05032 
0.17 | 1.01463 | 5.91078 0.72 | 1.33013 1.51657 |] 1.27 3. 1.04701 
0.18 | 1.01642 | 5.58567 0.73 | 1.34197 1.49954 |] 1.28 3. 1.04382 
0.19 | 1.01833 | 5.29496 0.74 | 1.35415 1.48305 || 1.29 3. 1.04076 
0.20 | 1.02034 | 5.03349 0.75 | 1.36670 1.46705 || 1.30 3. 1.03782 
0.21 | 1.02246 | 4.79709 0.76 | 1.37962 1.45154 || 1.31 3. 1.03500 
0.22 | 1.02470 | 4.58233 0.77 | 1.39293 1.43650 || 1: a. 1.03230 
0.23 | 1.02705 | 4.38640 0.78 | 1.40664 1.42191 || 1.33 as 1.02971 
0.24 | 1.02951 | 4.20694 0.79 | 1.42077 1.40775 || 1.34 4. 1.02724 
0.25 | 1.03209 | 4.04197 0.80 | 1.43532 1.39401 |] 1.35 4. 1.02488 
0.26 | 1.03478 | 3.88983 0.81 | 1.45033 1.38067 |] 1.36 4. 1.02264 
0.27 | 1.03759 | 3.74909 0.82 | 1.46580 | 1.36772]] 1.37 By 1.02050 
0.28 | 1.04052 | 3.61853 0.83 | 1.48175 1.355141] 1.38 5. 1.01848 
0.29 | 1.04358 | 3.49709 0.84 | 1.49821 1.34293 |] 1.39 5. 1.01657 
0.30 | 1.04675 | 3.38386 0.85 | 1.51519 1.33106]] 1.40 5. 1.01477 
0.31 | 1.05005 | 3.27806 0.86 | 1.53271 1.31954]] 1.41 6. 1.01307 
0.32 | 1.05348 | 3.17898 0.87 | 1.55080 | 1.30834]] 1.42 6. 1.01148 
0.33 | 1.05704 | 3.08601 0.88 | 1.56949 1.29746]] 1.43 Oh 1.00999 
0.34 | 1.06072 | 2.99862 0.89 | 1.58878 | 1.28688]] 1.44 7 1.00862 
0.35 | 1.06454 | 2.91632 0.90 | 1.60873 1.276611] 1.45 8. 1.00734 
0.36 | 1.06849 | 2.83870 0.91 | 1.62934 1.26662]] 1.46 9. 1.00617 
0.37 | 1.07258 | 2.76537 0.92 | 1.65065 1.25691]| 1.47 9. 1.00510 
0.38 | 1.07682 | 2.69600 0.93 | 1.67271 1.24747|| 1.48 ; 1.00414 
0.39 | 1.08119 | 2.63027 0.94 | 1.69552 1.23830]] 1.49 1.00327 
0.40 | 1.08570 | 2.56793 0.95 | 1.71915 1.22938]| 1 50 1.00251 
0.41 | 1.09037 | 2.50872 0.96 | 1.74362 12207215! 1.00185 
0.42 | 1.09518 | 2.45242 0.97 | 1.76897 1.21229] 152 1.00129 
0.43 | 1.10015 | 2.39882 0.98 | 1.79526 | 1.20410]| 1.53 1.00083 
0.44 | 1.10528 | 2.34775 0.99 | 1.82252 1.19614] 1.54 1.00047 
0.45} 1.11056 | 2.29903 1.00 | 1.85082 | 1.18840 [11.55 1.00022 
0.46} 1.11601 | 2.25252 1.01 | 1.88019 1.18087 |] 1.56 1.00006 
0.47] 1.12162 | 2.20806 1.02 | 1.91071 1.17356 |} 1. 1.00000 
0.48] 1.12740} 2.16554 1.03 | 1.94243 | 1.16645 |] 1.58 1.00004 
0.49] 1.13336 | 2.12483 1.04 | 1.97542 | 1.15955 || 1.59 1.00018 
0.50; 1.13949 | 2.08583 || 1.05 | 2.00976 | 1.15284 || 1.60 1.00043 
0.51 | 1.14581 | 2.04844 |] 1.06 | 2.04552 | 1.14632 

0.52} 1.15231 | 2.01256 || 1.07 | 2.08279 | 1.13999 

0.53] 1.15901 1.97811 1.08 | 2.12166 | 1.13384 

0.54 | 1.16590 1.94501 1.09 | 2.16223 | 1.12787 

0.55 | 1.17299 | 1.91319 || 1.10 | 2.20460 | 1.12207 
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NATURAL TRIGONOMETRIC FUNCTIONS 
SINE, TANGENT, COTANGENT, COSINE 
FOR ANGLES IN zx RADIANS 


a6 Sin (1x) Tan (1x) Cot (1x) Cos (1 x) 
.00 or 1.00 .00000 .00000 inf 1.00000 
.01 .99 .03141 .03143 31.821 .99951 
.02 .98 .06279 .06291 15.895 .99803 
.03 .97 09411 .09453 10.579 99556 
.04 .96 . 12533 . 12633 7.9158 .99211 
.05 .95 . 15643 . 15838 6.3138 - 98769 
.06 .94 . 18738 .19076 5.2422 - 98229 
.07 .93 . 21814 . 22353 4.4737 97592 
08 92 24869 25676 3.8947 .96858 
09 91 27899 29053 3.4420 . 96029 
10 90 30902 32492 3.0777 .95106 
11 89 33874 36002 2.7776 . 94088 
12 88 36812 39593 2.5257 .92978 
13 87 39715 43274 2.3109 91775 
14 86 42578 47056 2.1251 . 90483 
15 85 45399 50953 1.9626 .89101 
16 84 48175 54975 1.8190 . 87631 
17 83 50904 59140 1.6909 . 86074 
18 82 53583 63462 1.5757 . 84433 
19 81 56208 67960 1.4715 . 82708 
20 80 58779 72654 1.3764 . 80902 
21 79 .61291 77568 1.2892 .79016 
22 78 63742 . 82727 1.2088 77051 
23 77 .66131 . 88162 1.1343 . 75011 
24 76 . 68455 . 93906 1.0649 . 72897 
25 75 70711 1.0000 1.0000 70711 
26 74 . 72897 1.0649 . 93906 68455 
27 73 .75011 1.1343 - 88162 -66131 
28 72 .77051 1.2088 . 82727 .63742 
29 71 .79016 1.2892 . 77568 .61291 
30 70 . 80902 1.3764 . 72654 - 58779 
31 69 . 82708 1.4715 «67960 . 56208 
32 68 . 84433 1.5757 . 63462 . 53583 
33 67 . 86074 1.6909 -59140 .50904 
34 66 . 87631 1.8190 .54975 48175 
35 65 .89101 1.9626 50953 . 45399 
36 64 . 90483 2.1251 .47056 .42578 
37 63 .91775 2.3109 .43274 .39715 
38 62 . 92978 2aD257 .39593 . 36812 
39 61 . 94088 2.7776 - 36002 .33874 
40 60 .95106 3.0777 -32492 380902 
41 59 . 96029 3.4420 . 29053 . 27899 
42 58 . 96858 3.8947 . 25676 . 24869 
43 57 .97592 4.4737 . 22353 .21814 
44 56 . 98229 5.2422 . 19076 . 18738 
45 55 . 98769 6.3138 . 15838 . 15643 
46 54 .99211 7.9158 . 12633 . 12533 
-47 .53 .99556 10.579 09453 .09411 
.48 BOs . 99803 15.895 .06291 .06279 
.49 say .99951 31.821 .03143 .03141 
.50 .50 1.0000 inf .00000 .00000 


These functions are useful in the solution of wave equations such as the displacement equation 
of a sound wave in the form: 
y = Asin 2rnz 


without the necessity of reducing the angular rotation either to radians or to degrees in order to 


find the value of the function. e: : 
The algebraic sign of the function follows the familiar Quadrant Law for the particular func- 
tion desired, Thus a numerical value of 9.137 radians becomes (by the subtraction of the 
greatest multiple of 27 radians) 1.137 radians. This is the same as .13m radians in the 3rd 
Quadrant, which would give, from the tables above, a value of the sine function of —.39715, 


Submitted by J. A. Blythe Jr. 
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SINE AND COSINE FUNCTIONS FOR SPECIAL 
MULTIPLES OF x RADIANS 


. 2k 2ak 
sin — cos —— 
m m 
m = 
0.86603 —0.50000 
m = 6 
0.86603 +0.50000 
0.86603 —0.50000 
0.00000 —1.00000 
m=9 
0.64279 0.76604 
0.98481 +0.17365 
0.86603 —0.50000 
0.34202 —0.93969 
m = 12 
0.50000 0.86603 
0.86603 0.50000 
1.00000 +0.00000 
0.86603 —0.50000 
0.50000 —0.86603 
0.00000 —1.00000 
m= 15 
0.40674 0.91355 
0.74314 0.66913 
0.95106 +0.30902 
0.99452 —0.10453 
0.86603 —0.50000 
0.58779 —0O.80902 
0.20791 —0.97815 
m= 18 
0.34202 0.93969 
0.64279 0.76604 
0.86603 0.50000 
0.98481 +0.17365 
0.98481 —0.17365 
0.86603 —0.50000 
0.64279 —0.76604 
0.34202 —0.93969 
0.00000 —1.00000 
m= 21 
0.29476 0.95557 
0.56332 0.82624 
0.78183 0.62349 
0.93087 0.36534 
0.99720 +0.07473 
0.97493 —0.22252 
0.86603 —0.50000 
0.68017 —0.73305 
0.43388 —0.90097 
0.14904 —0.98883 
m = 24 
0.25882 0.96593 
0.50000 0.86603 
0.70711 0.70711 
0.86603 0.50000 
0.96593 0.25882 
1.00000 +0.00000 
0.96593 —0.25882 
0.86603 —0.50000 
0.70711 —0.70711 
0.50000 —0.86603 
0.25882 —0.96593 
0.00000 —1.00000 


. 2xrk 2rk 
sin — 3s — 
m 
m => 
1.00000 -+0.00000 
0.00000 —1.00000 
m=7 
0.78183 -+0.62349 
0.97493 —0.22252 
0.43388 —0.90097 
m = 10 
0.58779 0.80902 
0.95106 +0.30902 
0.95106 —0.30902 
0.58779 —1.80902 
0.00000 —1.00000 
m = 13 
0.46472 0.88546 
0.82289 0.56806 
0.99271 +0.12054 
0.93502 —0.35460 
0.66312 —0.74851 
0.23932 —0.97904 
m = 16 
0.38268 0.92388 
0.70711 0.70711 
0.92388 0.38268 
1.00000 -+0.00000 
0.92388 —0.38268 
0.70711 —0.70711 
0.38268 —0.92388 
0.00000 —1.00000 
m= 19 
0.32470 0.94582 
0.61421 0.78914 
0.83717 0.54695 
0.96940 +0.24549 
0.99658 —0.08258 
0.91577 —0.40170 
0.73572 —0.67728 
0.47595 —0.87947 
0.16459 —0.98636 
m = 22 
0.28173 0.95949 
0.54064 0.84125 
ORaD 75 0.65486 
0.90963 0.41542 
0.98982 +0.14231 
0.98982 —0.14231 
0.90963 —0.41542 
0.75575 —0.65486 
0.54064 —0.84125 
0.28173 —0.95949 
0.00000 —1.00000 
m = 25 
0.24869 0.96858 
0.48175 0.87631 
0.68455 0.72897 
0.84433 0.53583 
0.95106 0.30902 
0.99803 +0.06279 
0.98229 —0.18738 
0.90483 —0.42578 
0.77051 —0.63742 
0.58779 —0.80902 
0.36812 —0.92978 
0.12533 —0.99211 
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2k 2k 
in — cos —— 
m 
m= [4 
95106 +0.30902 
58779 —0.80902 
= 8 
70711 0.70711 
00000 +0.00000 
70711 +0.70711 
00000 -—1.00000 
m= 11 
54064 0.84125 
90963 +0.41542 
98982 —0.14231 
75575 —0.65486 
28173 —0.95949 
m = 14 
43388 0.90097 
78183 0.62349 
97493 +0.22252 
97493 —0.22252 
78183 —0.62349 
43388 —0.90097 
00000 —1.00000 
thes ey 
36124 0.93247 
67370 0.73901 
89516 0.44574 
99573 +0.09227 
96183 —0.27366 
79802 —0.60263 
52643 —0.85022 
18375 —0.98297 
m = 20 
30902 0.95106 
58779 0.80902 
80902 0.58779 
95106 0.30902 
00000 +0.00000 
95106 —0.30902 
80902 —0.58779 
58779 —0.80902 
30902 —0.95106 
00000 —1.00000 
m = 23 
26980 0.96292 
51958 0.85442 
73084 0.68255 
88789 0.46007 
97908 +0.20346 
99767 —0.06824 
94226 —0.33488 
81697 —0.57668 
63109 —0.77571 
38840 —0.91721 
13617 —0.99069 


RELATION OF ANGULAR FUNCTIONS IN TERMS OF ONE ANOTHER 


TRIGONOMETRIC FUNCTIONS 


Function sin @ cos a tana cota seca csc @ 
’ ‘ tana 1 + Vsec?a — 1 1 
sin @ sin a + V1 —-cos*a} ——. | 
} +V1+tan’a}+vV14cot?a sec @ csc @ 
a = —_—__+— $$ 
— i cota 1 +Vecsc*a—1 
cos a +Vi1-—sin’a cos a | —— 
+V1l+tan?a|/+V1+4+cot?a sec a csc a 
ral 15 
sin a + V1 —cos’?a} 1 1 
tana | tana + Vsec*a — 1 
+V1-—sin’a} cosa cot @ +Vecsc?a— 1 
+ V1 —sin2a cosa 1 1 
cota cot a +Vecsc?a—1 
sin @ +V1-—-—cos*?a tana +Vsec?a — 1 
T 7 a 
1 | | +V1+4cot?a csc @ 
seca =| ————___— +V1+4+tan*a@ | ———————— sec a 
+V1-sin’a@ cos a@ cot a +Vecsc?a— 1 
i =| aati | 
csc a : : ane +V1+4cot?a eee csc @ 
sin @ +V 1 —-cos*a tana + Vsec?a — 1 
Note. The choice of sign depends upon the quadrant in which the angle terminates. 
HYPERBOLIC FUNCTIONS 
Function sinh z cosh z tanh z 
4 : tanh z 
sinh z = sinh z + V cosh? z — 1 
1 — tanh’ z 
1 
cosh z = V1 + sinh? z cosh z 
1 — tanh’ z 
sinh Vv cosh? z — 1 
tanh z = eae + ————_ tanh z 
V1 + sinh’ z cosh z 
h 1 + 1 1 — tanh' z 
O8eC. = a 
pov sinh z ~V/ cosh? z — 1 tanh z 
1 1 
sech z = es 1 — tanh’ z 
V1 + sinh*z cosh z 
V1 + sinh’ z + cosh z 1 
coth z = ———_— ee 
sinh z ~V/ cosh? z — 1 tanh z 
Function cosech z sech z coth z 
1 V1 —sech'z +1 
sinh z = ear ee a 
cosech z sech z ¥V coth?z — 1 
+ cosech* z + 1 1 coth z 
cosh z = + V cosech*z + 1 pests + ——_———— 
cosech z sech z Vv coth'z — 1 
1 1 
= ——————— V1 —sech'z 
oats +V/ cosech’ z + 1 : coth z 
sech z Vv coth’z — 1 
cosech z = cosech z + Ge ite 9 
1 — sech? z 
cosec x vV coth* z — 1 
sech z = a sech z t aa cothty mall 
Vv cosech? z + 1 ae 
1 
coth z = V/ cosech’?z + 1 coth z 


| i ———————_—J 
V 1 — sechtz 


Whenever two signs are shown, choose + sign if z is positive, — sign if z is negative. 
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DEGREES, MINUTES, AND SECONDS TO RADIANS 


Units in degrees, 
minutes or 


seconds 


S8Sesxesseer 


0.174 5329 
0.349 0659 
0.523 5988 
0.698 1317 
0.872 6646 
1.047 1976 


1.221 7305 
1.396 2634 
1.570 7963 
1.745 3293 
3.490 6585 
5.235 9878 


Minutes to Seconds to 
Radians Radians 
0.002 9089 0.000 0485 
0.005 8178 0.000 0970 
0.008 7266 0.000 1454 
0.011 6355 0.000 1939 
0.014 5444 0.000 2424 
0.017 4533 0.000 2909 
(0.020 3622) (0.000 3394) 
(0.023 2711) (0.000 3879) 
(0.026 1800) (0.000 4364) 


eeeeeeee 


eee eeereeeee 


eoeere rere eee 


where n = 1, 2, 3, 4, etc. n (100°) = n (1.745 3293) 


*RADIANS TO DEGREES, MINUTES, AND SECONDS 


Radians 1.0 

57° 17’ 44.8” 
114° 35’ 29.6” 
171° 53’ 14.4” 
229° 10’ 59.2” 
286° 28’ 44.0” 
343° 46’ 28.8” 
401° 04’ 13.6” 
458° 21’ 58.4” 
515° 39’ 43.3” 


SCMNBKAhON HS 


0.1 


5° 43’ 46.5” 
11° 27’ 33.0” 
17° 1119.47 
22° 55’ 05.9” 
28° 38’ 52.4” 
34° 22’ 38.9” 
40° 06’ 25.4” 
45° 50’ 11.8” 
51° 33’ 58.3” 


0.01 


0° 34’ 22.6” 
1° 08’ 45.3” 
1° 43’ 07.9’ 
2° 17’ 30.6” 
2° 51’ 53.2” 
3° 26’ 15.9” 
4° 00’ 38.5” 
4° 35’ 01.2” 
5° 00’ 23.8” 


0.001 


0° 03’ 26.3” 
0° 06’ 52.5” 
0° 10’ 18.8” 
0° 13’ 45.1’ 

0° 17’ 11.3” 
0° 20’ 37.6” 
0° 24’ 03.9” 
0° 27’ 30.1” 
0° 30’ 56.4” 


*If 3.214 is desired in degrees, minutes and seconds it is obtained as follows: 


3 = 171° 53’ 14.4” 
2= 11° 27’ 33.0” 
0° 34’ 22.6” 
0° 13’ 45.1” 
8’ 55.1” 


01 = 
.004 = 


3.214 = 184° 
MILS—RADIANS—DEGREES 


1 mil = 0.00098175 radians = 0.05625° = 3.375’ — 202.5” 
1000 mils = 0.98175 radians = 56.25° 
6400 mils = 360° = 2m radians 
1 radian = 1018.6 mils 

1° = 17.777778 mils 

1’ = 0.296296 mils 

1” = 0.0049382 mils 


DEGREES—RADIANS 
ST? 17’ 44.80625" 


1 radian = 


lradian = 57.29577 95131 degrees 
lradian = 3437.74677 07849 minutes 
lradian = 206264.80625 seconds 
0.01745 32925 19943 radians 
0.00029 08882 08666 radians 
0.00000 48481 36811 radians 


1 degree 
1 minute 
1 second 
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lo 
1.75812 26324 
3.53627 38828 
5.31442 51332 
8.24187 73676—10 
6.46372 61172—10 
4.68557 48668—10 


0.0001 


0° 00’ 20.6” 
0° 00’ 41.3” 
0° O1’ 01.9” 
0° OL’ 22.5” 
0° O1’ 43.1” 
0° 02’ 03.8” 
0° 02’ 24.4” 
0° 02’ 45.0” 
0° 03’ 05.6” 


MINUTES AND SECONDS TO DECIMAL PARTS OF A DEGREE 


MINUTES AND SECONDS TO DECIMAL PARTS OF A DEGREE TO 


DECIMAL PARTS OF A DEG. MINUTES AND SECONDS 
Min Degrees Sec. Degrees Deg. 4 iH Deg. f w 
0 0.00000 0 0.00000 0.00 0 00 0.60 36 
1 .01667 1 . 00028 01 0 36 .61 36 36 
2 .03333 2 .00056 .02 1 12 .62 37 12 
3 .05 3 .00083 .03 1 48 .63 37 48 
4 06667 4 .00111 04 2 24 64 38 24 
5 08333 5 .00139 05 3 .65 39 
6 .10 6 .00167 ..06 3 36 .66 39 36 
7 11667 7 .00194 .07 4 12 .67 40 12 
8 13833 8 00222 .08 4 48 .68 40 48 
9 mS 9 .0025 .09 5 24 .69 41 24 
10 0.16667 10 0.00278 0.10 6 0.70 42 
11 . 18333 isi .00306 aati 6 36 jiu 42 36 
12 .20 12 00333 12 7 12 ei2 43 12 
13 . 21667 13 .00361 13 7 48 othe 43 48 
14 . 23333 14 .00389 14 8 24 74 44 24 
15 ss: 15 .00417 o15 9 Ts, 45 
16 . 26667 16 .00444 16 9 36 .76 45 36 
We . 28333 17 .00472 iG 10 iy tO 46 12 
18 .30 18 .005 .18 10 48 78 46 48 
19 . 31667 19 .00528 .19 11 24 .79 47 24 
20 0.33333 20 0.00556 0.20 12 0.80 48 
21 ti 21 .00583 PAL 12 36 .81 48 36 
22 . 36667 22 .00611 222 13 12 82 49 12 
23 . 88333 23 .00639 OF} 13 48 .83 49 48 
24 40 24 .00667 .24 14 24 .84 50 24 
25 .41667 25 .00694 220 15 .85 51 
26 .43333 26 .00722 26 15 36 .86 51 36 
27 45 27 .0075 27 16 12 87 52 12 
28 .46667 28 .00778 28 16 48 .88 52 48 
29 48333 29 .00806 .29 17 24 .89 yp! 24 
30 0.50 30 0.00833 0.30 18 0.90 54 
31 . 51667 31 .00861 BOL 18 36 91 54 36 
32 . 53333 32 .00889 132 19 12 .92 55 12 
33 BOO 33 .00917 fod 19 48 .93 55 48 
34 . 56667 34 .00944 34 20 24 94 56 24 
35 . 58333 35 .00972 4633) 21 95 57 
36 .60 36 .O1 36 21 36 .96 57 36 
37 .61667 37 .01028 atl 22 12 .97 58 12 
38 . 63333 38 .01056 .38 22 48 .98 58 48 
39 .65 39 .01083 .39 23 24 .99 59 24 
40 0.66667 40 0.01111 0.40 24 1.00 60 
41 . 68333 41 .01139 41 24 36 
42 .70 42 .01167 42 25 12 
43 . 71667 43 .01194 43 25 48 
44 . 13333 44 .01222 44 26 24 
45 Brie 45 .0125 45 27 Deg. Sec 
46 . 76667 46 .01278 46 27 36 0.000 0.0 
47 . 78333 47 .01306 47 28 12 .001 3.6 
48 .80 48 .01333 48 28 48 .002 nn 
49 .81667 49 .01361 49 29 24 .003 10.8 
50 0.83333 50 0.01389 0.50 30 .004 14.4 
51 stele 51 .01417 AR 30 36 .005 18. 
52 . 86667 52 01444 Ro? 31 12 .006 21.6 
53 . 88333 53 .01472 .53 31 48 .007 25.2 
54 .90 54 .015 54 32 24 .008 28.8 
55 . 91667 55 .01528 atti. 33 .009 32,4 
56 . 93333 56 .01556 56 33 36 0.010 36. 
57 .95 57 .01583 vod, 34 12 
58 . 96667 58 .01611 .58 34 48 
59 . 98333 59 .01639 .59 35 24 
60 1.00 60 0.01667 0.60 36 


*Derivatives 


In the following formulas u, v, w represent functions of x, while a, c, n represent fixed real 
numbers. All arguments in the trigonometric functions are measured in radians, and all inverse 
trigonometric and hyperbolic functions represent principal values. 


d 
. —(a) = 0 
: re 
d 
2: a = 
3 (a du 
d a ao 
4 d _ du dv dw 
“7, Oat? BY mer Be (lee 
5 d d 7 du 
Bape us OF. 
6 i = + au te, OB 
- a, uw) uve We Ix 
du dv 
7 d|u\ “dx “dx 1 du u dv 
" dx\o}] p? ~ pdx v? dx 
d n n—1 aU 
8. pee a 7 


d {1 
1 Se 
dx ‘| u? dx 


d/l n du 
1s | Sb = Se 
(4 ee ad, 


2 Aft \ | a dv 
* axlor} oma a 
d du dv 
13. —(u"v™) = Rl tea 1 oc Nats 
Fee )=u"'v [mo + mu 
d d du 
14. — = ger 
Alf att as 
d di f(r 
‘Let y= (anand > = oe = f'(x) define respectively a function and its derivative for any value x in their 


common domain. The differential for the function at such a value x is accordingly defined as 


_ Asoo) 
d 


x 


d 
dy = d[f(x)] = a dx dx = f'(x)dx 


Each derivative formula has an associated differential formula. For example, formula 6 above has the differential 
formula 
d(uvw) = uv dw + vw du + uw dv 
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DERIVATIVES (Continued) 


d? df(u) d*u— d?f(u) [du\? 
15. — = wine 4 hes" 
Te du diane 
le oe n\ au n\ dv d" tu | n\d*v ad" *u 
eax Okada Wdsadatee DXF A pe 
alegies bi Gace 
Ridx™ dx" * 
where (" = arent the binomial coefficient, n non-negative integer and | 
n—r 
du jel dx 
du 
d 1 du 
18. Tx 08a u) = (log, as fe 
d 1 du 
19. Fx OB. u) ‘, x 
d du 
20. ane ) =! (log, a) 
d , au 
21. ie ize 7 
Geen pa; a »av 
22: alt = on iS + (log, u)u re 
d du 
23. Fp u) = Ay 68 u) 
d 
24. —(cos u) = ——(sin u) 
dx 
d 2 
25. —(tan u) = —(sec~ u) 
dx 
d AT a 
26. Fea u) eee u) 
d du 
aE Ae u) = i secu-tanu 
d du 
28. Ax ese u) = oF cscu-cotu 
d du . 
29. aes u) = ie sin u 


30. 


du 


d f 1 
Fs sin u) = Rian re 


T : zk 
——~<arcsinu < = 
» 2 
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DERIVATIVES (Continued) 


1u>0) 


d : a ORS cosu < 7) 
32 d t i= A ee a arctan u<— 
ie ax 2 2 
d ineidu 
33. qx ate cot) = a ea x (0 < arccotu < n) 
34, < (are sec u) = = = a f < arcsecu < = —m < arcsecu < -5] 
35. £ (arcese u) = = = a (o —BAnCiCSOih << = —m < arccscu < | 
1 d 
36. < (are vers u) = Sonar re (O < arc versu < zn) 
dike. du 
37. 7, ein i) = 7, Cosh u) 
d du 
38. —(cosh u) = —(si 
8 Teo u) 7x sinh u) 
d 
Boa hay eeeech ann 
dx dx 
d du 
40. — = —— 
qn u) qx oooh u) 
d du 
41. — a ae : 
7 (sech u) cE (sech u- tanh u) 
d du 
42. — Sa : 
7x (sch u) a u-coth u) 
43 f (sinh~* u ea ( = oe 
eee —flog(u + ./u? + = 
dx : I] = cam dx 
d 
44. 7x (Cosh |v = < flog u + Ji? —1J= ests (u > 1,cosh~! u > 0) 
d aii 1+u 1 du 
45. —(tanh~!u) = —] = 2 ee eed 2 
ae u) d E spot 1 — u? dx’ Cae 
a d}1 u+1} 1 du 
46. ian th => ] = —__- — 2 
Ke u) #5 ice jl 1 — u? dx’ ae) 
d " d 1+. /1—u? 1 du 
47. — — == ria! - 
qx Sch u) “tog n | = a ye (0 <u < 1,sech 
d 2 
48. 7 osch 1 u) = 7[oe t+ | = ts hs ee du 
x dx u lul./1 + u? dx 
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49. MG | ; T(x) ax =f (a) [p constant] 
dq Jp 
50. ral) f(x)dx = —f(p), [q constant] 


d 4 cog 0 dq : dp 
51. a f (x, a) dx => i Fat Oo al ax + f(a) 7) — f(a) 57 
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INTEGRATION 


The following is a brief discussion of some integration techniques. A more complete dis- 
cussion can be found in a number of good text books. However, the purpose of this introduction 
is simply to discuss a few of the important techniques which may be used, in conjunction with 
the integral table which follows, to integrate particular functions. 

No matter how extensive the integral table, it is a fairly uncommon occurrence to find 
in the table the exact integral desired. Usually some form of transformation will have to be 
made. The simplest type of transformation, and yet the most general, is substitution. Simple 
forms of substitution, such as y = ax, are employed almost unconsciously by experienced 
users of integral tables. Other substitutions may require more thought. In some sections of 
the tables, appropriate substitutions are suggested for integrals which are similar to, but not 
exactly like, integrals in the table. Finding the right substitution is largely a matter of intuition 
and experience. 

Several precautions must be observed when using substitutions : 


1. Be sure to make the substitution in the dx term, as well as everywhere else in the integral. 
. Be sure that the function substituted is one-to-one and continuous. If this is not the case, 
the integral must be restricted in such a way as to make it true. See the example following. 

3. With definite integrals, the limits should also be expressed in terms of the new dependent 
variable. With indefinite integrals, it is necessary to perform the reverse substitution to 
obtain the answer in terms of the original independent variable. This may also be done 
for definite integrals, but it is usually easier to change the limits. 


NO 


Example: 


x4 
a= a dx 


Here we make the substitution x = |a| sin 0. Then dx = |a| cos 0 dO, and 


fa? — x? = wa — a’ sin? 0 = |a|,/1 — sin? 0 = |acos 6| 


Notice the absolute value signs. It is very important to keep in mind that a square root radical 
always denotes the positive square root, and to assure the sign is always kept positive. Thus 
fe = |x|. Failure to observe this is a common cause of errors in integration. 

Notice also that the indicated substitution is not a one-to-one function, that is, it does not 
have a unique inverse. Thus we must restrict the range of @ in such a way as to make the 
function one-to-one. Fortunately, this is easily done by solving for 0 


as 
@ = sin7?— 


|a| 


and restricting the inverse sine to the principal values, — 


NIA 


Thus the integral becomes 


{ a‘ sin* @\a| cos 0 dO 
|a||cos 0 


Now, however, in the range of values chosen for 0, cos 0 is always positive. Thus we may remove 
the absolute value signs from cos @ in the denominator. (This is one of the reasons that the 
principal values of the inverse trigonometric functions are defined as they are.) 
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Then the cos 6 terms cancel, and the integral becomes 
a: i sin* 6 dé 


By application of integral formulas 299 and 296, we integrate this to 


in? 0 @” °3a* 3a 
a es — = 5 cos sin 8 +0 + C 


We now must perform the inverse substitution to get the result in terms of x. We have 


13. WI5g 
¢.= sin, — 


|a| 


: DG 
sin G3 


|a| 
Then 


Z 2 2 
: x a*—x 
cos = + T= sin?6 = 4/1 - sa, : 
a lal 
Because of the previously mentioned fact that cos @ is positive, we may omit the + sign. 
The reverse substitution then produces the final answer 


4 4 
jae = —4x3/a? — x? — 3a*x./a? — x? + spain + C. 

Any rational function of x may be integrated, if the denominator is factored into linear 
and irreducible quadratic factors. The function may then be broken into partial fractions, 
and the individual partial fractions integrated by use of the appropriate formula from the 
integral table. See the section on partial fractions for further information. 

Many integrals may be reduced to rational functions by proper substitutions. For example, 


ees 
z = tan- 
2 


will reduce any rational function of the six trigonometric functions of x to a rational function 
of z. (Frequently there are other substitutions which are simpler to use, but this one will always 
work. See integral formula number 484.) 

Any rational function of x and ./ax + b may be reduced to a rational function of z by 
making the substitution 


geste / axitsb. 


Other likely substitutions will be suggested by looking at the form of the integrand. 

The other main method of transforming integrals is integration by parts. This involves 
applying formula number 5 or 6 in the accompanying integral table. The critical factor in 
this method is the choice of the functions u and v. In order for the method to be successful, 
v = { dv and fv du must be easier to integrate than the original integral. Again, this choice is 
largely a matter of intuition and experience. 


Example: 


[ xsin x dx 


Two obvious choices are u = x, dv = sin x dx, or u = sin x, dv = x dx. Since a preliminary 
mental calculation indicates that f v du in the second choice would be more, rather than less, 
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complicated than the original integral (it would contain x), we use the first choice. 


“=x au = ax 
dv = sin x dx v= — cosx 
[ xsinxadx = [ude =wo ~ [ vdu = —xX COS xX + | cos xds 


sin x — x COS x 


I 


Of course, this result could have been obtained directly from the integral table, but it provides 
a simple example of the method. In more complicated examples the choice of u and v may 
not be so obvious, and several different choices may have to be tried. Of course, there is no 
guarantee that any of them will work. 

Integration by parts may be applied more than once, or combined with substitution. A 
fairly common case is illustrated by the following example. 


Example: 
i e* sin x dx 
Let 
= = Then du = e*dx 
dv = sin x dx v = — cOsx 


e* sin x dx 


Il 


[ ude = uv — | vdu= —e*cosx + [ eX cos xx 
In this latter integral, 
let a ser Then! «du = e* dx 


dv = cos x dx Di Sinix 


[ e*sin x ax = —e*cosx + | et cos xdx = —e*cos x + | ude 
= —e*cosx + uv =f vdu 
= —e*cosx + e*sinx ~ | etsinxdx 


This looks as if a circular transformation has taken place, since we are back at the same 


integral we started from. However, the above equation can be solved algebraically for the 
required integral: 


fe sin x dx = $(e* sin x — e* cos x) ; 


In the second integration by parts, if the parts had been chosen as u = cos x, dv = e* dx, 
we would indeed have made a circular transformation, and returned to the starting place. 
In general, when doing repeated integration by parts, one should never choose the function 
u at any stage to be the same as the function v at the previous stage, or a constant times the 
previous v.- 

The following rule is called the extended rule for integration by parts. It is the result of 
n + 1 successive applications of integration by parts. 
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If 


PAR | AiGy PMeaaE Bes = | Fide. 


&3(x) = [ e200 ax, Carine eb) = J em sGo des. aries 


then 


[ 700-200 dx = f(x): 81(x) — f'(x)- 82(x) + f(x) 8a(x) — +: 


£ (=D (Xe 4 a(x) + (It [ Lf (xJon 4 (x) dx, 


A useful special case of the above rule is when f(x) is a polynomial of degree n. Then 


f(x) = 0, and 


[F09-80 dx = f(x)-81(x) — f'(x)- a(x) + f(x) Bax) — ++ + (- DFO) Bn4 100) + C 


Example: 
If f(x) = x?, g(x) = sin x 


[sin xax = —x*cosx + 2xsinx +2cosx + C 


Another application of this formula occurs if 


f"(x) = af(x) and g"(x) = bg(x), 


where a and b are unequal constants. In this case, by a process similar to that used in the 
above example for { e* sin x dx, we get the formula 


Noe 


_ £Q)- 8’) — f°): 8) nie 


[ feaetw ax ; 
—a 


This formula could have been used in the example mentioned. Here is another example. 


Example: 
If f(x) = e?*, g(x) = sin 3x, then a = 4,b = —9, and 


2x 


3 e2x 3x — 2 e?* sin 3 
CxECOS 3% e** sin = + C = = (sin 3x — 3 cos 3x) + C 


oA 


fer sin 3x dx = 


The following additional points should be observed when using this table. 


. A constant of integration is to be supplied with the answers for indefinite integrals. 
. Logarithmic expressions are to base e = 2.71828..., unless otherwise specified, and are 


to be evaluated for the absolute value of the arguments involved therein. 


. All angles are measured in radians, and inverse trigonometric and hyperbolic functions 


represent principal values, unless otherwise indicated. 


. If the application of a formula produces either a zero denominator or the square root of 


a negative number in the result, there is usually available another form of the answer which 
avoids this difficulty. In many of the results, the excluded values are specified, but when 
such are omitted it is presumed that one can tell what these should be, especially when 
difficulties of the type herein mentioned are obtained. 


. When inverse trigonometric functions occur in the integrals, be sure that any replacements 


made for them are strictly in accordance with the rules for such functions. This causes 
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little difficulty when the argument of the inverse trigonometric function is positive, since 
then all angles involved are in the first quadrant. However, if the argument is negative, 
special care must be used. Thus if u > 0, 


2 7 As | 
sin~! u = cos~!,/1 — u? = csc” !-, ete. 
u 
However, if u < 0, 


? oe 
sin 'u = —cos !./!—u? = —x — csc’ '-, etc. 
u 


See the section on inverse trigonometric functions for a full treatment of the allowable 
substitutions. 
6. In integrals 340-345 and some others, the right side includes expressions of the form 


Atan~'[B + Ctan f(x)]. 


In these formulas, the tan~! does not necessarily represent the principal value. Instead of 
always employing the principal branch of the inverse tangent function, one must instead 
use that branch of the inverse tangent function upon which f(x) lies for any particular 
choice of x. 


Example: 


nf bee 7 
o 2i+sinx 134 LB B 
_,;2tan 2x + f oj 2can0 a 


= 3 tan naagaale an | 
| 


Here 


2 tan 2 + 1 
(itl eee etfant See eee 


J3 Bids & 


since f(x) = 27; and 


a 


_,2tan0+1 a, 
sereeiee ae eke AT) 


ii 
t aaa 
tet Me US 3 


— 6 ’ 
since f(x) = 0. 


7. B, and E where used in Integrals represents the Bernoulli and Euler numbers as defined in 
tables of Bernoulli and Euler polynomials contained in certain mathematics reference and hand- 


books, as for example, Beyer, W. H., Handbook of Mathematical Sciences, 5th ed., CRC Press, 
Inc., West Palm Beach 1978, 577—583. 
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INTEGRALS 
ELEMENTARY FORMS 
1. faas = fihe 


N 


2 fasooax = a | f(x) dx 


i) 


: | o0 ax = (a, where ya gy 
y dx 


= 


ic + v)dx = ic dx + fe dx, where u and v are any functions of x 


: [wae = u | av ~ [edu = uv — [oa 


d 
[ugrax = uv — ete 
dx 


Nn 


> 


dx 
xntl 
th [. eo ae exceptn = —1 
‘(x) d 
8. | EE Sarva (hea Meee 
f(x) 
dx 
9. {< = Jog x 
x 
‘(x) d 
TOM eee aol s ax) 
2./f (x) 
11. fe dxa= ec 


12. fe ike €.- 10 


Daa 
13. [on dx = ——., (b > 0) 
alogb 


14. [ logx dx = x log x — x 


15. iG logadx = a’, (a > 0) 


dx 1 x 
16. fats = Sane 
aa x a a 
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INTEGRALS (Continued) 


=tanh *— 
a 
dx 
17. [ote- | or ; 
| py (ae x7) 
2a a 
==coth™* 
18 | ae or 
TEs Se i x-—a 
2 2 
—log- : Xa 
2a oe +a ( ) 
sin in 
a 
19. —_ = or 
is ea oe: ‘ 
=COS7 i (a7 > x7) 
la| 


reoed 
20. les = log (x + ./x? + a’) 
/x? + a? 


dx 1 ax 
21. | - 5 = 
x a a 


FORMS CONTAINING (a + bx) 


ae b 
For forms containing a + bx, but not listed in the table, the substitution u = ek 
may prove helpful. 
(a + bx)"*! 
ae + bx)"dx = ———___, _ 
(a xox Faster (n # —1l) 

24. | x + bx)" dx 

= Se (ane hey cs as ee (ai bx)" i (n #,—1, —2) 

b*(n + 2) b?(n + 1) : , 


n+3 n+2 n+1 
25. [re + bx)"dx = -{aer po) Ot Pe ui 4iGit BX 
b n+ 3 n+2 n+ 1 


A-42 


INTEGRALS (Continued) 
pee liq SF bx)" an 


dae thee a Manel 


[x + bx)""! dx 


or 


l 
26. [x + bx)" dx = 5| 7" a bx)"*! 
a(n + 1) 


+(m+n+ 2 { xma + bx)"*! ax| 
Or 


I 
b(m +n + 1) 


Et + bx)"t! — ma ce "(a + bx)" ax| 


dx 1 
Pa = —] 
I> pe aaa oe) 


a, ee ee 
(a + bx) b(a + bx) 


9, { = - 
(a + bx) 2b(a + bx)? 


1 
ea + bx — alog(a + bx)] 


x dx 
a+ bx 
Se Ga] 
i ae CIN: + bx) 
x dx 1 a 
31. Gore rae = 718 (a + bx) + a | 
x dx 1 =I ¥ 
ys ——— SS : 152 
: (a + bx)" ala caeeers to cbc soe nz 


7 1f1 
33. = = EG + bx)? — 2a(a + bx) + a* log(a + bn) 


x? dx 1 a? 
je =i sz 
34 ESE? al + bx alog (a + bx) Fill | 
x? dx 1 2a a? 
3 ee P| =< 
gS | apa ya low (a + bx) + eis | 


3 i dxe “| =f 
eta = bx yew b> (n—-03) (act bx)" > 
2a a’ 
pr al GT ee 


| ni lh 2.3 
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INTEGRALS (Continued) 


dx 
See ee + a 


37 | dx 7 1 a + bx 
ANGI boy a  iake se 
38 | dx 1 1 ‘ a+ bx 
ixta 4obx) | ala + bx). a? x 
AG | dx ek (22) me x 
Gu x(a bx)3. a3|.2\ a + bx ea + bx 
40 i dx o b a + bx 
Peex(a aabx) © “ax a? 
Ai { dx ie 2bx— 4 bia 
"J x3(a+ bx) 2a?x? ae ar + bx 
dx a+ 2bx 2b a+ bx 
42. loom =e 0 
x*(a + bx) a*x(a + bx) i 
FORMS CONTAINING c? + x’, x? — c? 
d 
43. [=< = eee e 
(6 ar) 3% c 
dx 1 c+x 
44. — we 
awe DOR ae ; (Cae — Xa) 
dx 1 a4 
45. | =—] 2 
ben es emer My > 6) 
x dx 
46. [x4 -+ 5 
ee £5 log (c’ + x?) 
x dx 1 
fy BOY eek es a 
(c? + pend ea tanta + x7) 
dx 1 ae 
ee ee 
CEES) T= ate pep tT ? 
49. 


ee ee 
(x? = c?)n" = 2c?(n al 1) (02 — ey del {72 


x dx 1 
50. [SN = Slog (x? — 0? 
esa 5 log i c*) 
51. (S x dx 1 
(x2— cyt WR aay ed 
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nf ora] 


INTEGRALS (Continued) 


FORMS CONTAINING a+ bx and c+dx 
i =) ae DX, Di = Cepdx, = ad — be 


Ii —Osthen- peta 
a 


dx 1 (°| 

— ==—-log[= 
u-v u 

53. |} —= 
d 

dx L/L =d v 

54. = -|— + —log- 
|e. Az + Cio 


welsh’ —a fs v 
55. — — —log-— 
[=- bku ik? See 


dX a? ites a(k — bc) 
56. | ae = ETE, =F als log (v) + a es | 

dx 1 —1 dx 
Wi = a mY) » { 
“ \=5 k(m — i Tee ) real 


he yh 
BSH [ode = eh loe (u) 
v 


=n ym? 3 by 2) u™ F 
h— ie apres, OX 
k(n — 1)| v""! eet 
u™ dx =) yu™ ym} 
59. =< ——_______| —_ k d 
} vy" d(n — m — aL ings vy" <| 


aa 1 | oo — mb f x| 


FORMS CONTAINING (a + bx") 


d 1 Sf 
60. | = Vageeatan tS ot 
a+ bx /ab a 


1 fee a + X,/ —ab ap 


(ab > 0) 


(ab < 0) 
2./ —ab J arn 
dx 
61.) | —-—= 
I. + bx? oP 
7) aD 
Phe (ab < 0) 
—ab a 
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62. 


x dx 
63. {~- 
a Dx 


64 | x? dx 
peat op x 


| dx * 
a? + bx? 


dx 
Jz — b2x2 


{ dx 
(a oi bayer 1 


INTEGRALS (Continued) 


WE ee 


—— tan 
ab 


1 
— log (a + bx’) 


2b 
ae dx 
~b bd at bx? 

x 1 dx 
aa tia) coe 
A gat bx 
2ab a — bx 

| x 2m — 1 


2ma (a + bx?)™ z 2ma (ie + bx)" 


67. = or 
(2m)!| x 2 \r — 1) ‘3 1 { dx 
(m!)?| 2a, (4a)"~""(2r) "(a + bx? — (4a)" Ja 4 be 
se(ibs 1 
68. nan ee nl => ae a se Man nn SEL poe 
(a + bx*)" 2bm(a + bx*)" 
x? dx —x 1 
Re eck a er ee { ony 
(a + bx?)" 2mb(a + bx*)™"  2mbJ (a + bx?)™ 
dx 1 ee 
70. = —] 
Ix +a bx-)eeela te + bx? 


dx 
Th ath ae — 
I= + bx?) 


dx 
Ips | = 
x(a + bx?)"*! 


dx 


73; { 


m4, (= 
a + bx? 


7h 


kf, 
eV oleae 


1 - | dx 
ax f£aJ ast bx? 
1 2 -{ dx 
2am(a + bx?)" — aJ x(a + bx?)™ 


or 


1 > aa ’ ad 
2a" i | Shr(a + -bx2y¥ ee oe + bx? 
c =| dx 4 dx 
ad x(a + bx?" ad (a + bx?)"*} 
(k + xp 12x — k pa? 
a+ bx? k./3 : 7 b 


3 tan” 


i xdx 
a + bx? 


ee Pal ae ee Se Oh - ff 
= sal 38, | ee /3 tan~ al f = b 
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76. 


1k 


78. 


ths 


81. 


82. 


83. 


84. 


8 


MN 


| 
| 


J 


J 
J 
J 


wn. { 


xX 
ex 3p, 


1 


INTEGRALS (Continued) 


1 
= —log(a + bx?) 


Xe kX ke 


dx ei , 
a+bx* 2a 


z 


1 


og 


t 
cap eeesys 


x +k 


dx " k 
a+ bx* 24 


UCLX 1 
Gaaiive — ehiy 


2 
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x dx 1 ce a 
BAe Toph eo Aconiice stay 
a+ bx*  4bk a x7 +k (« S 4 
xadx Tela se Dkx Fx2k2 =_- 4 2kx 
i= 510 ore 2 sigh tan 5 i 
a + bx 4bk + 2kx + 2k 2k* — x 
il SA es = 
xx 1 * x a 
Pea gape (nee tana be peat = ae 
ast bx" ale" po ear eek 4 é b 
Kadx 1 
Le ae eee | bx* 
Geox ri AG on x 
dx 1 x" 
ar) — 
x(a + bx") an a + bx" 
{ ¢ { b x ax 
aes yucte a  (arpyien a) (at bx! 
senTibe ae! aX 4 pa Nab 
(a+ bx")P*! ~~ bJ (a+ bx"? bJ (a + bx"yP*! 
dx a “| dx =| dx 
x(a + bx")P*! asl x™(a+ bx")? ad x™™"(a + bx"! 


88. { x™(a + bx")? dx = 


INTEGRALS (Continued) 


1 


= [arta 4: bx")! 
b(np + m + 1) 


—a(m—n+ 1) f x-na + bx") ax| 


or 
ari be 1(q + bx")P 
npetam al 
- anp | x" + bx"! ax| 
or 


1 
a(m + 1) 


bes 1(q + paves 


—(m+1+np+ nib | x™*"(a + bx"? ax| 
or 


1 | b n\p+1 
oa | x™* "(a + bx") 


+(m+1+np+ ny x(a + bx" "3 ax| 


FORMS CONTAINING c? + x? 


#9. | dx pat palos 52) 4 _,2x Fe 


se Re e/3 


By 2 dx 


90. { ie ee re gee 
(c? + x3)? 3c3(c3 + x3) a 33) 3 + x3 


1 


91 | = eae} »{ as 
, (c3 i xyes baie 3nc3 (c 3 x x3)" (c3 a x3" 
Bers bre 1 ce +x? | 2G 
92. | = — log ESS =e 
Gtx 6 B+ x * c,/3 Be c./3 
93 x dx 


x<dx 


- 1 x dx 
(3 + x3)? 303(c3 + x3) tas + x3 


1 x" x dx 
5 eae alae ors 


2 
d 
95. { oe Betiee tes + x?) 


e+x 73 
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INTEGRALS (Continued) 


96 i dx a= 1 
2 (c3 it yi a eo ante a x3)" 
i i dx 1 x2 
: = 2 
x(c? + x3) 3c? aye +x? 
dx 1 1 aCe. 
x(c? + x*)?  3c3(c? + x3) 3€® ear ls 


99 | dx . 1 4 | | dx 
: x(c3 - ie yee 27 3nc3(c3 ve x) 3 x(c3 + x3)" 
dx 1 | x dx 
100. [a7 - -sta/sys 
x?(c3 + x) Cx sd cs cat xt 
101 i dx = al dx g1.1 | x dx 
. x2(c3 + x3yrtt ea 3 x2(e3 - x3)" cbs ae) (c3 ee x3yrtl 


FORMS CONTAINING c* + x* 


WD x He Ox. 23 c" 13 \ete/2 
102. [a 5 log tan! 5 , 
c* + x#* Al x? — cx,/2 4+ ¢? Peay 
1 
103, [“ Hiehigee 
(ote see 2 c—x fe 
d 2 
104. i ane = satan! 
ct + x* 
d 2 2 
105. [253 ie pile 
c x 
1 a 2. +> c? 2 
106. ieee cal re at . + tan7! 3] 
2 Kamoxe 2esrce WS certe 
1 
ce Stee 
= tel 2 c—-x Cc 
aa 
108. (5 oS ieee z= + log (c' + x‘) 
c* + x* 


FORMS CONTAINING (a + bx + cx’) 
X =a + bx + cx? and q = 4ac — b’ 


b\? 
If gq = 0, then X = e(x ae | , and formulas starting with 23 should be used in 
c 


place of these. 


d 2 2cx + b 
109. [= tan"! vi (q > 0) 


V4 V4 
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110. 


111. 


112. 


113. 


114. 
115. 
116. 
117. 
118. 


119. 


120. 
121. 


122. 


J 


J 


J 
J 
J 


INTEGRALS (Continued) 
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—2 ; ete aa 
3 2S an _, 
aed /-4 
dx 
—_ = or 
M¢ 
1 2cx +b — ./-q 
——— log ——__—~- — (q < 0) 
/—-q 2cx+tb+./— 
dx _2ex +b, 2c dx 
5 qx Gal ax’ 
dx 2cx + b/ 1 3c 6c? (dx 
a fab a aae ae 
X q 2X qx q X 
2cx + b ‘ 2(2n — oa ee 
nqX" qn x" 
dx 
yeti OF 
2nelein) 20x) +p ri(r — 1)!r! dx 
Cn) | (ay (ean Ae 
(n!)"\q Gm, pan Ca (2r}! X 
x dx 1 Dea 
— = —log X —-— | — 
X De We 
xX dx _ bx + 2a apes 
Veo qX Ty 
ax le Dee One Be 
xt = ngX" t ng x" 
ce, x by ae 
—dx = —- ——_lo 
X Cee 6 2c? ae 
x? (b> — 2ac)x + ab 2a (dx 
= dx = + ce 
Xx cqX Ge ax 
uke Sa n—-m+1 ae 
pee Cn m+iljex" 2n —meAloc J Taxes 
n m— 1 a [ x" ax 
2n —~m-+ 1-¢ J 
Eee xe =f ke 
xX 2a Sery "24 X 
dx _b 7 X 1 sebelah gr? hs 
eX ee 2a" Ee Taney” 2a? i 
dx % 1 - Dest x tee) dx = 
ex 2am = 1)x"-! 3, etal ae ‘ 


123. 


124. 


125. 


126. 


127. 


128. 


129. 


130. 


131. 


132. 


133. 


J 


dx 
xml io 


INTEGRALS (Continued) 


1 n+m-—1b dx 
~(m —Aax™"!X" m= 1 See 
2n+m-—1 Cc dx 
en: Titetit Sa 


FORMS CONTAINING ./a + bx 


[ va + bx dx = Via + bx)? 


= / bx)3 
fx crac te fees eit 3bx)./(a + bx) 


Nee 


ike 


pea = 2./a+ bx + a| 
/a + bx 
eee a 


J 
J 


J 


vat bx =— 


x? dx 


Waar. 


15b? 


2(8a? — 12abx + 15b?x?),/(a + bx)? 


a+ bxdx = 10563 
2 
aera ve =f bx)? = ma | x"! a + bx ax| 
a+ bx dx = or 


m—r 


m\(— a) r+ 
Leande + bx x aT = OPED 4 + bx) 


dx 

x./a + bx 

4+ 5 (/—_— 

x 2J x /a + bx 
1 eee ae eee <| 

(m — l)a pele 
2./a + bx 
b 
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INTEGRALS (Continued) 


g x" 1 dx 
me x" / r+ b = ma { ~—* | 
Qm + sl a Vy oeiiex 


OX 
ee 


./a + bx 


(—1)’m'(a + bxy 
0 (2r + L)r!(m — r)!a" 


2(—a)"\/a + bx 


13 


pmtt 


r 


aE [ee Se @( a+ bx~ Ja (a > 0) 
X,/a + bx ae Va + bx + Jal’ 
Bae B%) 
136. [—< 0 
eee ee 
137. aia ecais 


{ dx - ~.{ dx 
Se Te ON ga ax 2aJ x./a+ bx 


or 


138. 2 8 eee ‘7 


A) tbs. Oe AIG) a =1 x'(2r)! \. dq 
| | of dx | 
ok — ee 
4a x,/a + bx 


_ 2a + bx) 


139, i (4 Sx) 2 pd tO 
b(2+ n) 


10. fata + oot ax = A[ Or mF la + boi 
b 4+n Deen 


a eeeeer alee oe (ee 
x(a + bx)? 9"x(a4bxyr (a + bx)r 


(a + bx)? dx me a2 
142. [ob flat it dela | Se 
: x 


Were 
143. Jo Jas Bayan =? fl? . * a}, (p= /a HbR) 5 
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INTEGRALS (Continued) 


FORMS CONTAINING ,/a + bx and \/c + dx 


u=a+ bx pDi=ic + dx k = ad — bc 


lick = 0; then) = ays and formulas starting with 124 should be used in place of 
these. a 


anh tN bd oe ke 
./bd bv 
or 
144 [=- a tanh! WELUN sspsay.) FES: 
uv ./bd du 
or 
bv + ./bduv)? 
./bd v 
2 per. —bduv 
i= ba bv 
Vv 
dx 
145. {> = or 
Jue | 2bdx + ad + be 
a ; (bd < 0) 
—bd |k| 


k + 2bv 
146. /wy dx = - Jur male 
| wie Abd Jue ~ ghd 


ge Nie kd 
/ Via dfae fie 
147. |+- 
we or 
! (d./u — \/kd)? 
Pee (kd > 0) 
Tha og > 
wn 1 dylu (kd < 0) 


(+ Jur ad + bce f dx 


149. | —— = ~— - — a 
/uv bd 2hd /uv 
150. | dx a —2 ue 
v/uv kv 
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INTEGRALS (Continued) 


151. J b b 
es { [ea hel pinwibe 
; dX =— | —— 

lol J ./uv 


m 1 m+i1 v™ dx 
153. fe rig Bs ae esa u+ k |= 
dx 1 /u 
“y Jee" imma * ot aN Ju 
b(2m + ian AG md 
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(ie sinaxhd 1 Dawe (; Gam (; 2 
*See note 6 on page A-40. 
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INTEGRALS (Continued) 


sin ax 1 m™ ax ax 
= t = -— 
io cer — sin Faas my (e- *) 4 2 st (3 _ 
356 i sin x dx £& (eae 
“Ja+bsinx b 5b Smatiee 
dx 1 xy 2D dx 
357. | —————————_ = - log t x2 {__ _ 
(sin x)(a + bsin x= a ge tha a+ bsinx 
bcos x a dx 
358. —— ee — 
| (a + bsin x)? (a? 5 b2)(Geepsin ie a a? — hb? Ja + bsinx 
sin x dx acos x b dx 
3596 ee Oe aa | 
(a + bsin x)? (bad?) (aetabisin x) Mibinae a + bsinx 
+360. [ dx F 1 et wi + b? tancx 
Rrateibusin cx acl are be a 


1 _, ./a* — b? tancx 

ee tan : (a? > b?) 
P ac./a* — b? a 

+361. i semaiel Toha 6 or 


a? — b? sin? cx 
./b? — a* tancx +a ; A 
log ———---—--— (a* < b*) 
ao /b? — a? tan cx —a 


1 
ay | eee eS ee 
1 + cos ax a u 
1 
363. hele =-Xx copa 
1 — cosax a 2 
dx 1 Ta ax 1 ax 
364.0) —<$£$§.—_ "= log tan [— + —)] — =tan — 
(cos ax)(1 + cosax) a OB ear 3 uy *) a et 2 
dx 1 hi GS | ax 
365. | ——_—_—_—_—_————__ = - log t —j} = —cot — 
(cos ax)(1 — cosax) a Maree (; " | ae 2 
366. i = : tan <2 + anes 
*J(1 + cosax)? 2a 2: & 6a 2 
367 { = Lot? bed 2 oe 
“J(1—cosax)?  ~— 2a 2 6a 2 
cos ax 1 ax i ax 
36825 | i> = tan — — tan? — 
(Decosaxt? i 2di= aoeniiGg 2 1 eD 
cos ax 1 ax 1 ax 
A eyo CO — cot, — 
(Iiicosux)2n 2a skAb2OD baie 2 


*See note 6 on page A-40. 


INTEGRALS (Continued) 


aT cos x dx -*_Sf dx 
[ee =F bJa+bcosx 


7 dx Le fi een ° | dx 
—————————————— 10 me ee eer a a Se 
AR (cos x)(a + bcosx) a g 2nd aa Ja +b cosx 
2 dx bsin x a (= dx 
37, | = b2:.— a*.Jna + bcosx 
cos x asin x b dx 
SI 3ie pes oer 7 OM Sia pa et 
(a + bcos x) (a? — b*)(a + bcosx) a*—b*’Ja+hcosx 
*374 aera eg = : tan "(2 =P tan 
; Ja + b?.— 2abcoscx c(a? — b?) ab p 
+375, | dx Z | eed a tan cx 
"Ja? +b? cos*cx — ac./a? + b? a? + b? 
1 a tancx 
= (an (a? > b?) 
ac./a? — b? </ A2 —eb2 
! dx 
#3760 | <a 
ai [a — b* cos? cx Mi 
! -\./b? SiG? 
eS ed ay a aha 


2ac./b a atancx +1./b7 — a; 


i | 
377. [2 a dx = + -log(1 + cos ax) 
1 + cos ax a 


378. fe = + “log(I + sinax) 

379. \eersiceccee te + ap aran t zloetanS 

380. Vcosaateaeny- Fay away t agloetan aha 
381. cont emg = “log (sec ax + 1) 

382. lana" = “log (ese ax + 1) 

3 | eos ate amy * Sat Srey GN 
84. lame - SarE ewan £ pyloetan 


*See note 6 on page A-40. 
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38 


386. 


387. 


388. 


389. 


390. 


391. 


392. 


393. 


394, 


395. 


396. 


INTEGRALS (Continued) 


P { dx 1 io ‘(2x 42 
. = og tan| — + — 
sin ax + cos ax a,/2 : 2h nes 


dx 6 1 Pe: 
(sinax + cosax)? 2a mac ee 

dx 1 ax 
ee et OP lee tall 
1 + cosax + sinax a 2 


{ dx 1 btancx +a 
; = —— log ————_ 
a? cos? cx — b* sin? cx  2abc g btancx —a 


? 1&-*. x 
[ x6in ax) dx = — sin ax — —cos ax 
a a 


~ 20 aycee: 
a(SURGX) Xt SINAN i COS OX 
a a 
ve 3a7x? —6 . a’x> — 6x 
x*(sin ax) dx = A SIN ax COS OX 
a a 


1 mf. 
— = x"™ cos ax + fe cos ax dx 
a a 


an 
[xr sin ax dx = 2 Ajo mm! eee 
Se ey Mig an! a 
m- 1 
2 m! x 
bye 
+ sin ax 2 ( jane copter ey 


Note: [s] means greatest integer < s; [34] = 3, [4] = 0, etc. 


1 XeE 
{ x(c0s ax) dx = — cos ax + —sin ax 
a a 


: 2x cos ax ,Ja*x?)—2 . 
x*(cos ax) dx = ——; + stat Sin OX 
a a 
; 3a7x? — 6 ax = 0X5), 
x"(cos ax) dx = qe COS aX : sin ax 
a a 


x™sinax m ey: 
apes or x" sin ax dx 
or 
m 
[7] m! ym 2r 
mTCOS aX) xs" Silt OX (—1)" <a 
| ( ) es (m aa 2r)! az"t! 


m! 


m— 2r—1 


a 


2r+2 


+ cos ax yy (-1) 


r=0 (m — 2r — 


See note integral 392. 
A-73 


INTEGRALS (Continued) 


oe Paes m © (= 1)" (axe aye 
ea are O: (2n + 1)(2n + 1)! 
cos ax \ (ax)" 
398. [SA as = logx + 3 iar 
on 7 Nomex Sit 2ax cos 20x 
[ xtsin? ax) dx = 70s An 8a2 
phe eel Fix ood ; x cos 2ax 
400. . (sin* ax) dx = peat \ 45 aeons sin 2ax ant 


xcos3ax sin3ax 3xcosax 3sinax 
401. | x(sin? ax) dx = — _—— 


12a ts«36a2? 4a 4a? 
402 ey x x sin 2ax * cos 2ax 
: { x1cos ax)ax— a + ah 8a? 
ae xa x Fo x cos 2ax 
403. f. (cos* ax) dx = ie + a _ 803 sin 2ax + - qe 


x sin 3ax fr cos 3ax : 3x sin ax f 3 cos ax 
12a 36a? 4a 4a? 


404. [ x(cos? ax) dx = 


sin sin ax a cos ax 
a es ee ee (a 
(m — 1)x™ m— 1 ss 
cos ax cos ax a sin ax 
406. | dx = — Lares Tr “(as dx 
sete (m — 1)x™ m-— | ” 
x x COS ax 
47. | ——— dx = + + Slo 1 + sin ax 
1 + sin ax cf a(l + sin 1 ax) B( ) 
5 x ax 2 ax 
408. |e = — tan — + — log cos — 
1 + cos ax i a ee fies Soars 2 
xX x ax 2 ax 
409. — = —-—cot— +—] in — 
1 — cos ax * fps 2 Le Es: 


ae 
410. [ee ax Sabre 
1 + cos x D4 


411. [St ax Bees 
1 — cosx 2 


412. [vi — cos ax dx ee SENS =— 2/2 cos (&) 
a,/1 — cos ax a 2 


413. [vi + cos ax dx =~ SO% | a Fin @%) 
a,/1 + cos ax Roca 2 
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INTEGRALS (Continued) 


414. | Pat Giner be 22{sins = cos’), 


[use + if (8k — 5 <x < (8k + ae otherwise — ; k an integer] 


415. [vi —sinxdx = £2 sin3 + cos’), 


[use + if (8k — 3)5 <x < (8k + 5, otherwise — ; k an integer] 


416 |\——- + \/21o tan > 
./1 — cos x 


[use + if 4k < x < (4k + 2)z, otherwise — ; k an integer] 
dx ‘ 


417. — 
./1 + cos x 


[use + if (4k — 1)n < x < (4k + 1)z, otherwise — ; k an integer] 


oa 
= Gr og tan|* 


418. 


dx Xe i 
| ——-: 2 log tan |— — —}, 
~/ 1 = sin 4 8 


[use + if (8k + 1); <x < (8k + a otherwise — ; k an integer] 


419. |\—- =o ./2 log tan{ 3 +7), 
./1 + sin x 8 


[use + if (8k — 5 <x < (8k + 3 otherwise — ; k an integer] 
1 
420. [can ax) dx = —tanax — x 
a 


1 1 
421. [cam ax) dx = —tan? ax + —log cos ax 
2a a 


tan? ax 1 
—-tanx+x 
3a a 


tan" ‘a 


a(n — 


422. { (tan* ax) dx = 
423. {can ax) dx = = | (tan" * ax) dx 
l 

424. [ (cor? ax) dx = —-—cotax — x 
a 
rer ae 
425. [ (cor? ax)dx = — 5, cot” ax — 7 0B sin ax 


1 1 
426. | (cor ax)dx = — ry ax + 7 cot ax + x 
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427. 


428. 


429. 


430. 


431. 


432. 


433. 


434, 


435. 


436. 


437. 


438. 


INTEGRALS (Continued) 


Homak 


cot ax 


[ (co ax)dx = — Fie 


= [ (cot 2 


x cot ax l 


ie dx = [ stose? ax) dx = — 
sin? ax 


: dx = | slese" ax) dx =— 
sin” ax 


ax) dx 


+ — log sin ax 
a 


X COS AX 


a(n 


iil 


— 1)sin ax 


—2 
| (n ) 3 ae 


a*(n — 1)(n — 2)sin"~2 ax (n — 1)J Sintoeee 


1 | 
{= ax [ xiec? ax) dx = —x tanax + — log cos ax 
cos? ax a a 


{ zs io [ x4oec ax)dx— 
cos" ax 


x sin ax 


a(n — 


1):cos"' ax 


| +inef x 
a*(n — 1)(n — 2) cos""* ax n—1J Costume 


[ = sin ax let 
= — —sin 
ey lees sine a ab 


dx 


_, bcos ax 


ail pb 


1 
— ules = — —log (bcos ax + ./1 — b? sin? ax) 
Wie Guu ae ab 


[cin ax),/1 + b? sin? ax dx 


[cin ax),/1 — b? sin? ax dx 


COS ax 


2a 


2a 


cos ax 
ay 1 bt sin? ax 


1+ 6° . | Btoeae 
sin ~ ‘ee 
2ab J1 + b? 


cos ax 
a) 1 —b* sino ax 


Beh? 
Fe log (bcos ax + ./1 — b? sin? ax) 


1 
= Rein ss 


b? sin? ax 


COs Eo lteas  cdagreas 
=, pain” 


{ (cos ax) /1-+ sin? ax dx = 


'(b sin 


sin ax 


ax) 
/1 + b? sin? ax 
| . 2 . p 
+ ~— log (bsin ax + ./1 + b* sin* ax) | 
2ab ra 


439. il (cos ax) \/1 — b? sin? ax dx = 


INTEGRALS (Continued) 


sin ax Lys, : 
— /1 — b? sin? ax + ape (b sin ax) 


440 | ub: HH! in| ied | (a > |b}) 
(|) eee Se Ee ee = sin cx s a 
Mado b tan> cx Cay GD a 


[use + if (2k — 05 <x <(2k + 5. otherwise — ; k an integer] 


FORMS INVOLVING INVERSE TRIGONOMETRIC FUNCTIONS 


<A aX 

441. [in-' ax) dx = xsin~' ax + “——__— 
a 

PA ai tee 

442. J (cos! ax) dx = xcos~' ax — Tr ae 


443 


444 


445 


446 


| 
: fan! ax) dx = xtan~' ax — 5, 108 (1 + a*x?) 
a 


1 
x cot~'! ax + —log(1 + ax?) 
2a 


7 [ (cot ax) dx 
1 

; com ax) dx = xsec”' ax — —log (ax + ./a?x? — 1) 
a 
1 

xesc tax + —log (ax + ./a?x? — 1) 
a 


; J tose" 1 ax) dx 


447. f sin) dx = xsin“t* 4 az —.x?, (a > 0) 
a 


448. { {cos-* dx 
a 

449. f (tan-*2) dx 
a 


450. { [cot ae 
a 


a 


I 
* 
fo) 
fo) 
n 

| 
| 

| 
a 

| 
* 


1S A/G? 1 (a.> 0) 
a 


a 
xan! = 5 log (a’ + x?) 


Smued 
x cot '— + —log (a? + x?) 
aa 


451. [ xtsin-" (ax) dxa= Zall2a?x? —}i) sine! (ax) 42ax./1 — a2x?] 
452. [ xteos~ (ax) dx.= zqll2a?x? — 1) cos” ' (ax) —ax./1 — a?x?] 
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453. 


454. 


455. 


456. 


457. 


458. 


459. 


460. 


461. 


462. 


463. 


464. 


465. 


74) 


[ xtco-' ax) dx = 
n 
ae ; 
——— = alog 


Mics) axes! ” 1+ /1 —a’x? 


# /\ Re! 
[sin ax)? dx =*x(sin_* ax)? — 2x + ge ae 


INTEGRALS (Continued) 


ae ntl 4 ; "tl dx 
[x sin” ‘(ax)] dx = : ree (ax) ae (—=S = (n # —1) 


I 


1°ta*x 


; ttt eer Be 
arenco! dx = cos” '(ax) + —— l= (n #1) 
[ x*[cos (ax)}] dx corer (gx) ara lea 
lero 2 x 
cum ax) dx = Sy aah Ane 2a 
ntl a xa 
P iA 5 tanct - 2 fax 
[x (tan” © ax) dx Fe iel ee. SM plese eae 
= d neal + a?x? fas sa 
x(cot” “ ax) dx = a2 =o os Ja 
ary n+1 


x a x 


wale lax + —— 


——§— dx 
pe a ALA bs <7 eee: 
_ aie Tee sin > (ax) 
x 


x 


; = —-—cos ‘ (ax) + alog 
x x x 
tan”! (ax) dx 1 a a 1 + a*x? 
[PSs = —-tan ‘ (ax) — =log ; 
% x 2 Xx 
l af a iene 
x = —-cot™ ‘ax og = 
x Lo g axe +71 


sin’! ax 
a 
err dae 
[ (cos ax)? dx = x(cos~'! ax)? — 2x — oy i See ax 
a 
tes 
x(sin  axys + NA ee ax) a. 
a 
—n(n — 1) [ (sin- ax)"~? dx 
” or 
[ (sin ax)" dx = B nl 
pa ot n-2r 
7a! Ne aCEy x(sin~ ' ax) 
+ x (ieee a as Nad Se " aN eee 


hr i 


Note: [s] means greatest integer < s. Thus ae means 3; (5]'= 50 [3] = Oseeee 
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466. 


467. 


469. 


470. 


471. 
472. 


473. 


474. 


475. 


476. 


vont 


INTEGRALS (Continued) 


17 x2 
x(cos~! ax)" — (cos; ax} 
—n(n — 1) | (cos axviewdx 
J (cos! axy dx = or 
( n! 1 2 
—ly X(COSs aX)in 9 
2! ir an! ( ) 
S Ty cos! axy 2! 
— —1Yy COS eux) oe 
‘=0 (n — 2r Nia! ) 
1 ; 
{ (sin~ ! ax) dx = —(sin~' ax)? 
12x 
x rat x" 
ee (cin = - = eee © Pr ars OS 1 
|S ax) dx =m: A ee Sill Xa, 
n—1 Xe 
+ 5 sin. ° ax dx 
na [ee asx 
|=" ax) dx = ——(cos~! ax)? 
x" x"! 3 ' x" 
FS5 (COS CT Wr BOS Radar exe COS: aX ——> 
1 —@Q 22 na na 
vn = ap Per 4 
COS RE UI UX 
dg Jee) (eae x2 
tan”! ax 1 
dx = —(tan~! ax)? 
ie 254) a! ) 
cot! ax 1 
= (Cote ax)- 
ie 7] vA ) 
2 ———— 
{ xsec ax dx = —sec™'! ax — —,,/a’x? — 1 
n+1 1 x" dx 
[ xt sec lax dx = =—=SeC = axe—-_—_—_— 
1 n+ 1 a?x? =3 GI 
sec! ax sec 1 ax (eae 4! 
5 dx = 
x x x 
z 1 
[ xese ax dx = —csc” * ax + —> a*x?*— 1 
2a 
| r ' ; n+1 ; 4 1 x" dx 
x" esc ' ax dx = cscn. ax, ——_ 
1 ya xia— I 


INTEGRALS (Continued) 


1 csc”! ax ny | 
478. {= dx = —- 
x xX dg 
FORMS INVOLVING TRIGONOMETRIC SUBSTITUTIONS 
479. | Pea 5) { dz tan ; 
*: ; Pe ie 
(RON Rte sla 1 + 2? y) 


480. [reos ax =2 f=] a [: = tan? 


*481. [ sosin x) dx = [sro (u = sin x) 
*482. { Fos x)dx = — [sw 


7 


d 
aa (u = COS x) 
*483. [ Fesin x, cos x)dx = [se A — ae (u = sin x) 
—u 


32 
484. [nisin x, 008 x) dx = 2 fs =] ue , [2 = tan 3] 


err es 2h 1et-522 


LOGARITHMIC FORMS 


485. [ og x) ax = xlogx —x 


x? x? 
: [ toe. x) dx = “, OBX cage 


x? x? 
, 2(] dx = —1 _- — 
[ 2008.» x 3 og x F 


n+1 n+1 


x 
log ax — 


(n + 1)? 


4X6 
487 
xe 
488. [ 08 ax) dx = —— 
n+ 1 
489 


7 [ tog x)? dx = x(log x)? — 2x log x + 2x 
x(log x)" — n | (log x)"~! dx, (n # —1) 
490. | (log x)"dx = or 


(—1)"n! x . (— log xy 


r=0 r! 


*The square roots appearing in these formulas may be plus or minus, depending on the 
quadrant of x. Care must be used to give them the proper sign. 
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496. 


497. 


498. 


499. 


500. 


: { toetax + b)] dx = eae sh (-” 
m a 


INTEGRALS (Continued) . 


] nA 
(log x) x= —— (log xy"! 
dx (log x)? (log x)? 
. { = log (log x) + log x + eT dit 3 3th 
dx 
|} = log (log x) 
x log x 
{ dx Z 1 
"J x(logx)" = (n — 1)(log x)"~! 
ad Xe xe plat Sei be 
(logx)" = (n— 1)(logx)""!—s n—1 J (log x)""! 
m+i1 in 
x (log x) Ne [ dog xr! ax 
m+ 1 m+ 1 
i x™(log x)" dx = of 
(=) xml (SOE 
Sop Pest cl Gas 8 pe 
Pp xine 
x b In x) dx = ——————-:_ [bsin (binx)+(p + 1) cos(binx)| +c 
[x?cos (6 nx) Sar asr” sin nx) +O +1) 00s 6 nx)] 
p+ 
Dc: a 3 ; 
[x AA Re Aer arerar er [((p + 1) sin (b nx) —b cos (bInx)] +c 


| etree Se ae 


[re + b) a 
—_.——- dx = 


log(ax + b) — x 


ax +b 
pa lee = 


log(ax + b) 


mt+i1 
| log(ax + b) 


m+1 ve 5) 
a is b 


1 
m+ 1 ay 


502. (oe + b) oa 1 easter b) Ae 
x m—1  x"™ a ry 
m-1 m- 21 r 
in aad b r= d 4 : 
503. f [082 a | dx = (x + a)log(x + a) — (x — a) log (x — a) 
x+a aye SS ar eee xmtl _ gmtl 
m = ] Sas 
504. [> ce 3 Je a] log (x ti ag Reerictcl og (x — a) 
: Qaq™*! ae m-2r+2 
serrata 
See note integral 392. iced e ems bp m—2r+2 
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505. 


506. 


507 


508 


509 


510. 


Sil 


512. 


513 


514 


515 


{ oe X)dx = 


{ "(log X)dx = — 
‘ x x= 
8 n+ 


INTEGRALS (Continued) 


2 2 


Buc Abpe PaO Plone a 
x Kechy de wel x 
2 
[x +> op x — 2 + SA an FE 
(b? — 4ac < 0) 
or 
ree: log X — 2x + Ba aah oe ; 
2c b? — 4ac 
(b? — 4ac > 0) 
where 
X =a + bx + cx? 
n+1 Ic nt 2 b xntl 
eet al) x areal x 


where X =a 


: [ togix? + a?)] dx = xlog(x? + a?) — 2x + 2atan™! e 
a 


; { tog (x? — a*)] dx = x log (x? — a”) — 2x + alog 


X eta 
x=-— 


{ sttoe (x? + a*)] dx = $(x? + a) log (x? + a?) — 4x? 


; [ tog x + ./x? + a?)]dx = xlog(x + ./x? + a?) — ./x? + a? 


(ee + ./x* + a’) 
° Rn Te wr a ed x 
A x? 


(ess x2 ten?) 
a) eer mee 


[ sttog x + ./x? + a?)] dx = (5 
i [ xrtoe (x + ./x? + a?)] dx = 


2 
a 
+] log (x + /x? + a?) a 


xe 


+1 
j log (x + ./x? + a’) 


m+ 


1 
m+ 1 


log EA x2 ae) ea 
x a 


J 


l 
+ — sec 
|a| 


_ log (x + ./x? — a?) 
x 


1 
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Jae 
re + </x? + a? 


x 


+ bx 03" 


[a +a? 
4 


xmtl 


dx 


516. 


520. 


521. 


522. 


$23. 


$24. 


525. 


526. 


527. 


528. 


| x" log (x? — a 


See note integral 392. 


INTEGRALS (Continued) 


1 
| log (x? — a?) — a"*! log (x — a) 


n 
Bee: 2ryn- 2r+1 


2r+1 


—(—a)"*! log(x +a)-2 ) 
r=0 Nn — 


EXPONENTIAL FORMS 


m-1 ax dx 
[ metax = 
m m!x™7" 
ax 1 
‘ 2 Ne r)!a"*? 
[= x wet, ax 5 aI 
po 1 Seen) Dost 
en a Mp 
—_ phe Be. d 
[Sa Het ee a ay ea! ~ 
| le 
[ e*tog xdx = oe [ax 
a aJ x 
dx z 
=x-]1 1+e)=1 
I; eens ate OT ney cra 
dx x 1 
enon WON Tog (a8 ber? 
|= a ap LEC ca) 


| ae™* + be™™ 


l= 


dx 


dx 


Jet 5s be~™ = 


1 a 
= tant (em /4, (a > 0,b > 0) 
m./ab b 


op ae vb 
ma" ID 


or 


—1 a 
tanh7! [ [ge (a>0,b>0) 
m./ab Jb 
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INTEGRALS (Continued) 
fa 


529. iG — aie) ax = 
loga 


ax 


1 
530. | ——— dx = — log (b + ce”) 
b + ce™ ac 
x fete er 
531 


. | [7a = —— 
(1 + ax)? zi a?(1 + ax) 
532. [xen ax Se ea 


e**[a sin (bx) — b cos (bx)] 
a? + b? 
e[(b — c) sin(b — c)x + acos(b — c)x] 
2[a? + (b — c)?] 
e*((b + c)sin(b + c)x + acos(b + c)x] 
- 2[a? + (b + c)*] 
e**[asin (b — c)x — (b — c) cos (b — c)x] 
2[a? + (b — c)?] 
e*[a sin (b + c)x — (b + c)cos(b + c)x] 
2[a? + (b + c)?] 


533. { e* [sin (bx)] dx = 


534. fe [sin (bx)] [sin (cx)] dx = 


Or 
x 


535. [ ertsin (bx)] [cos (cx)] dx = a sin bx — bcos bx)[cos (cx — «)] 


70) 


—c(sin bx) sin (cx — a@)] 
where 
p = JS(a? + b? — c?)? + 4a2c?, 
pcosa=a*+b*—c*, psina =2ac 
536. [ e*tsin (bx)] [sin (bx + c)] dx 
o e** cos c y e*“[a cos (2bx + c) + 2bsin (2bx + c)] 
2a 2(a? + 4b?) 
537. [ etsin (bx)] [cos (bx + c)] dx 


—e™* sinc " e*[a sin (2bx + c) — 2b cos (2bx + c)] 
2a 2(a? + 4b?) 


ax 


538. { e™[cos (bx)] dx = eae cos (bx) + b sin (bx)] 
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539 


540 


541. 


542. 


543 


545. 


INTEGRALS (Continued) 
e*[(b — c)sin(b — c)x + acos(b — c)x] 
2[a? + (b — c)?] 
e**[(b + c)sin(b + c)x + acos(b + c)x] 
2[a? + (b + c)?] 


; | e™[cos (bx)][cos (cx)] dx = 


} { ee0s (bx)] [cos (bx + c)] dx 


1) fe cosc _ e**[a cos (2bx + c) + 2bsin(2bx + c)] 
~ S2ans 2(a? + 4b?) 


{ e[cos (bx)][sin (bx + c)] dx 
G8 sin c + e*[a sin (2bx + c) — 2b cos (2bx + c)] 
Gey. 2(a? + 4b?) 2 


i e**[sin” bx] dx = 
a 


1 
Pec sin bx — nb cos bx) e™ sin"! bx 


+n(n — 1)b? | e=*(Sintat bx] ax| 


; { é*icos5bx)-dxv= c cos bx + nb sin bx) e* cos"~! bx 


dz.tn-D2 


+n(n — 1)b? i e™*[cos"~ bx] ax| 


: 1 m nee 
[ ete sin x dx = ill e*(sin x — cos x) — 33 x e* sin x dx 
+2 [ xo! et cos x dx 


asin bx — bcos bx 
a? + b? 
m 
a? +b? 
| x™ e*[sin bx] dx = or 
m (—1)'m!x™"" 


BN artery [bx — (r ar 1)or] 


se e? 


| x™~1! e*(a sin bx — bcos bx) dx 


where 
Wen au+ p42 6 6pcosa =a,  psing = b 
1 
[= e* cos x dx = tal e*(sin x + cos x) 


=7 [mot et sin x dx — 3 [xt eos x dx 
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INTEGRALS (Continued) 
a. cos bx + bsin bx 
Oras bs 


Seu e? 


m 
— =a | x™~! e*(a cos bx + b sin bx) dx 
or 


Se LINX ee 
ax b — 
e Perigo x — (r + Ia] 


where 
p=./a?+b?, pcosm=aiiopsinaew 
e** cos"! x sin” x[a cos x + (m + n)sin x] 
(m + n)? + a? 


547. { Ke cosoxax = 


na 

(m+n)? + a? 
(m — 1)(m + n) 
(m + n)? + a? 


[ ertcosm™ x)(sin"” ' x) dx 


e**(cos™ ? x)(sin" x) dx 


or 
e* cos™ x sin" | x[asin x — (m + n)cos x] 
(m + n)* + a? 


ma 
aia +n)? + a? 
(n — 1)(m + n) 
(m + n)? + a? 
548. | e**(cos™ x)(sin” x) dx = or 
e*(cos™~ ' x)(sin"” ' x)(a sin x cos x + msin? x — ncos? x) 

(m + n)? + a? 


| e**(cos™~ ! x)(sin®” “aeyam 


e"*(cos™ x)(sin” = =a 


—1 
ee { e"*(cos™~ ? x)(sin= x)= 
n(n — 1) 


RSF REE: | e**(cos™ x)(sin" ? x) dx 


or 
e(cos™' x)(sin"~ 1 x)(acos x sin x + msin? x — ncos? x) - 
(m + n)? + a? 


m(m — 1) 
(m +n)? + a? J e**(cos™~? x)(sin"” * x) dx 
(n—m)(n+m-—-1 


Seis A) Glo “| e**(cos™ x)(sin"~ ? x) dx 2 
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INTEGRALS (Continued) 
ax 


axX(o: xe : 
549. [> e*(sin bx) dx = eae sin bx — bcos bx) 


a a8 pazlla? — b?)sin bx — 2ab cos bx] 


550. { x e**(cos bx) dx = (acos bx + bsin bx) 


Gees 


ax 


He ——— [(a? — b?) cos bx + 2ab sin bx] 


(a? +b 

551 { e™* e*[asinx + (n—2)cosx] a? +(n— 2)? (goes 
A xX =->- --eroroerereeererrrerere—————— —_ —_—————_ 
sin” x (n — 1)(n — 2)sin""!x (n — 1)(n — 2)J sin"-? x 

(ge e**[acosx —(n—2)sinx] a? +(n — 2)? “ 
552. | es 
Cosex (n — 1)(n — 2)cos""!x (n — 1)(n — 2)J cos"~*x 

t n-1 
553. fe tant die ea = = fe tan"! xdx — fe tan"~* x dx 
n— n— 


HYPERBOLIC FORMS 


554. { (sinh x) dx = cosh x 
555. { (cosh x) dx = sinh x 
556. { (tanh x) dx = log cosh x 
Sole { (coth x) dx = log sinh x 
558. { (sech x) dx = tan~ ' (sinh x) 
x 
559. [ esch x dx = log tanh (3) 
560. i x(sinh x) dx = x cosh x — sinh x 


561. 


= 


| x"(sinh x) dx = x"coshx —n { x"~ "(cosh x) dx 
562. | x(cosh x) dx = x sinh x — cosh x 


563. { x"(cosh x) dx = x"sinhx —n { x" "(sinh x) dx 
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564 


565 


566 


567. 


568. 


569. 


570. 


571. 


Siz 


=WRE 


574. 


INTEGRALS (Continued) 


J { (sech x)(tanh x) dx = —sech x 
: { (csch x)(coth x) dx = —csch x 
f hes a sinh 2x _x 
: [ (sinn x)dx = 4 5 
1 s 371 n= 
(sinh™*! x)(cosh"~ ' x) 
n 
nial a5 
{ (sinh x)(cosh”” * x) dx 
m+n 
{ (sinh™ x)(cosh" x) dx = or 
1 
sinh -oocOsh ss x 
m+n 
Mase! m-2 n 
- "| (sinh x)(cosh” x)dx, (m+n #0) 
1 
(m — 1)(sinh™~ ' x)(cosh”~? x) 
m+n-—2 dx 
— ——__—_——__ | —_____—____,, 1 
m—1 J (sinh"=?x)(cosh"x) nn 
| dx 
a or 
(sinh™ x)(cosh” x) 
1 
(n — 1)sinh™~' x cosh"~! x 
m+n—2 dx 
——— | ———_—_____,, 1 
nal l= x)(cosh"~? x) (a 


| (tanh? 
| (tanh" 
| (sech? 


| (coth? 


{ (cosh? x) dx 


[ (cour x)dx = — 


x) dx = x — tanh x 


tanh"~* x 
ase iis 251 ye { (anne? x)dx, (n #1) 


n— 1 


x) dx 


II 


x) dx = tanhx 


Mv sinh2x x 


4 2 


x)dx = x — cothx 


coth ax 
PERF phe + [ cothe-? x dx (n # 1) 


A-88 


Si0- 


576. 


5/7. 


578. 


579. 


580. 


581. 


582. 


583. 


584. 


585. 


586. 


587. 


588. 


589. 


590. 


INTEGRALS (Continued) 


{ (sen? x)dx = —ctnhx 


inh inh (m — 
| (sinh mx)(sinh nx) dx = ne = — (m? # n?) 
inh inh (m — 
J (cosh mx)(cosh nx) dx = eee ae (m? ¥ n*) 
h h(m — 
{ (sinh mx)(cosh nx) dx ne eae (m? # n?) 
f (sion) dx = xsinh“'— — x7. ae, (a > 0) 
f x{sinn-* *) ax = [r+ ae sinh? Mt. Sees Oe rna. (a > 0) 
{ x"(sinh~' x)d a sinh™ cee z ax (n # —1) 
ro AMAIA x2)t 
conn an es ae [cosh-** > y 
a a 
{ [cosh] dx = or 
x cosh~!— + ./x? — a?, {cosh <a, (a > 0) 
a 
2 Zee ee 
[ x{cosn-* 4] dx = cosh“! — —(x? — a’)* 
a 
ntl ] x" 
"cosh! = fh pee | ane a5 
[ x%eosh x) dx mera ie eo z ax (n # —1) 
f (tann-*2) dx = xtanh~*~ + “log (a? — x? . (e < | 
a op 94 
I aoe we a — a? » (E [> 1] 
a doaeZ 
2 — 
f xtann-*2) fee 2 E regs RE i < ] 
a 2 2 
n+1 1 xrtt 
fo tanh. “xl dx = tanh! x — | 5 ax, (n # —1) 
n n+1J1-—-x 
2 £It2 
[> coth7'-] dx = : Cothgutt a | |5| > 1] 
a) 2 a 
n+1 | xrtt 
| "(coth” ° x) dx = coth a | es | (n # —1) 
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INTEGRALS (Continued) 


591. { (sech“* x) dx = xsech”' x + sin |x 
é x Lit lA 
592, | xsech ix dx = > sech Aapieg l= x 
593 { SS Uy as ae {ne ae 
ery a hn bal ed) (ee 
594, | exch"! xdx = xesch“'x + “sinh x 
x 
=| se —-1 1 2 
595, | xesch X dx =) each Aas 5) 1+x 
xn! 1 x x" 
n al _ =i ee os, |. oie 8 Sees Din 
596. | x csch pie eae ey oes tos | de (n # —1) 
DEFINITE INTEGRALS 
f ye) 
(oe) 1 1 Wack 1 (oe) ive 
597. | lo = || foe] axa | ee 
0 0 x Nm=1 n 
1+ 
= I[(n),n # 0, —1, —2, —3,... (Gamma Function) 
. n! 
598. | ips d=. ————, (n= 051 22322 and 
0 (log p)” : ) 
ve Tr 
599. | th beW et) dy a ") ‘ (n>0,a> —1) 
0 (a + 1)" 
: 1\4 T(n + 1) 
600. | ™\log—| dx = ————_., = 2s 
~x"(Iog x (m+ (m> —l1,n> —1) 
601. I(n) is finite ifn > 0, P(n + 1) = nI(n) 


Dhyne 7) = 


. T(-n+4)= 


sin nv 


. [(n) = (n — 1)! if n = integer > 0 


(- 1)°2"\/n 


Pos 5 4e (nis 1) 


. TG) = 2{ e-" dt = \/n = 1.7724538509 --- = (—3)! 
0 


P3254 t (Qn al 
a n= Ih2,3,i5. 


n= 1,2,3,... 
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607. 


608. 


614. 


615. 


616. 


617. 


618. 


619. 


DEFINITE INTEGRALS (Continued) 
T'(m)P(n) 


1 
{ x™-*(1 — x)" dx = 


0) 


gets be m ° 


o (m+x*)e ob 


a 
0 (1 + x),/x 


(0) 


[@ _ x2) dx =~ 5[ @ — xidx = : = 
+ I 


| x™(a? — x2) dx = 


[ea] x" 1 
I, (+ xy" Fim +n) 


= B(m, 


n) 


(Beta function) 


(m > —1,n> —1,b> a) 


= ad 
[| a =F. ita >0;0,ita = 0; -%, ita <o 
Acet Xe) 


Bye T 
(n+ 1) 2 
Lee ee n+2 
Ou a["= 25h! ed 
or 
(Se r(2s- 
1 mtnet 2 : 
meat) 
2 


q'*} 


T(m)P 
B(m, n) = B(n, m) = COT where m and n are any positive real numbers. 
T'(m + n)’ 

T'(m + 1)-T(n + 1) 
} = day <= "dx =(b— Cate) arm, SS eer Ne LE aa 
[ - are - xr dx = - a) a 

LX 1 
oe ee 

ile 2S m— 1 

IE ue c [p < 1] 
: —_—_— = 7CSC pn, 

Le (iiae yin opts pals 

a dx 
° if f= yn = —7 cot pr, [p < 1] 

i Tt 
“Jo 1+x  sinpn 
= B(p,1 —p)=T(p(l-p), [0<p< 1] 

co vm-1 

{ pins 2 ; [(0<m<n] 

Oe Lit x _ mn 

ns 


a+1 


(n odd) 


b 


DEFINITE INTEGRALS (Continued) 


n/2 
| (cos” x) dx 


0 
or 
oe de th ie 


= n an even integer, n 4 0 
Ie A ee : ) 


or 
~ a4 
oy lies ee ee (n an odd integer, n # 1) 
fied iO)t see (11) 
or 
1 
r i) ae 
vn : (n> —1) 
ore 
2 
sin mx dx 
a { == = 5, if m > 050, ifm = 0; — 5, ifm <0 
oz, [Oe cos x dx awe 
623. ir tanxdx _ 
624. ik sin ax - sin bx dx = | cos ax- cos bx dx = 0, (a 4 b; a, b integers) 
0 


625. (le [sin (ax)] [cos (ax)] dx = ir [sin (ax)][cos (ax)] dx = 0 
0 


: 2 
626. i [sin (ax)][cos (bx)] dx = - z bp? if a — bis odd, or 0 if a — b is even 
a = 


627. { sin x cos mx dx 
0 


x 
: Tt. ican 
= 0,ifm< —lorm> 1,7 .ifm = £155, ifm? <1 


628. | JUN AEILIZORE, 2 Conc teas 
(0) x 2 


629. | sin? mx dx = | cos? mx dx = 


Tl 
0 0 Re 


(on pe 
0 


Ce 2 
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631. 


632. 


633. 


634. 


635. 


636. 


637. 


638. 


639. 


DEFINITE INTEGRALS (Continued) 


sin oo Tq 


sin px COS qx 


Ve 
[> come Tt 
J 
J, 


~ 2F(p) sin (pn/2)’ 


~ 2F(p) cos (pn/2)’ 


ip | pete iy _ 7? 


2 


ee he 
ye Pee 2Ial 


ie cos (mx) d Tt 
tv) 


—— vernal 


Ul<ai—al 


O<p<l 


——___——_———— dx a q>p>Q0; “ p>q>O0; 


io @) ioe) 1 
cos (x?) dx = || sin (x?) dx = — z 
0 0 2\y 2 
bee: 1 M3 
| sin ax" dx = Sea AE, sin —, n> 1 
0 na 2n 
es 1 Tt 
| cos ax" dx = —;,, F(1/n) cos —, n> 1 
0 na ~ 2n 
I sin x | SOSx x 
— ax = Se = == 
0 ./x (0) wih 2 
@ | sn dx =< © | dx > log 3 
0 
© sin? x 3n 
Fh ies 
it sed . 8 
© sin* x Tt 
dx =~ 
I, x < 3 
dle dx cos~'a 
aaa ei) 
o 1 +acosx /1 — aq? 
x dx Tt 
——————- = —_—, a>b>0 
( /q? — b? ( ) 
ae d 2 
(a ee aan 
o 1 +acosx 1 — a? 
*\ CO, — cos b 
{ sax s aero Shep 
ry) x 
(hie dx b nr 
o asin? x + b?cos?x  2ab 
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DEFINITE INTEGRALS (Continued) 


mi dx n(a? + b?) 
oe ; a,b >0 
ae I, (a? sin? x + b? cos? x)? 4a°b? ( 
a 1 [nm Pek. 
649. | Sif COSn ae. dx. — 5B soar m and n positive integers 
0 
x2 2-4-6... (2n) 
} in**1 dg = "| badges ees 
650 [ (sin ) SSRI Dn ets1)" (n ) 
x2 ss 2n - 1 
ssi. | Gide een De ), 19253 ae) 
0 pe 2n) 
652. [" as oy os mar 
Jos simx Be 57 7? 
n/2 
653, i eS Bs 
o L+tan™x 4 
(2x)? 
654. fi cos 6 d@ = 
(T(a)]? 
oss. [ (tan* 6) 49 = —__— (0<h <1) 
0 
2 ae 
cos =) 
cat tan” + (b 
656. [ an See an (ae arate one . ES 0) 
0 2 b 


b 3 p 
657. The area enclosed by a curve defined through the equation x‘ + y* = a‘ where 
a > 0, c a positive odd integer and b a positive even integer is given by 


GDF jae 
a 
658. | = { { | x"~tym~12"~1 dv, where R denotes the region of space bounded by 
R 


: x\F y\? Z\- 
the co-ordinate planes and that portion of the surface (* + (:) Bi =) = 


which lies in the first octant and where h, m, n, p, q, k, a, b, c, denote positive 


real numbers is given by 
are “U} ale 


(ES XE pear pray [ETO zh-l de 
lett) 


0 
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659. 


661. 


662. 


663. 


664. 


665. 


667. 


669. 


670. 


671. 


672. 


673. 


i 


c 


fo 8) 
: a 
{ EAS (COS NX) OX 
, a> +m 


c 


DEFINITE INTEGRALS (Continued) 


1 
Ga dX =, (a > 0) 
a 
— Gx gee OX, b 
z dx = log-, 
x a 
I'(n + 1) 
q"t} u 
Ny Cee OXe= or 
n! 


+1? 
qn?! 


(a,b > 0) 


(n> —l,a> 0) 


(a > 0, n positive integer) 


T(k 
x" exp (— ax?) dx = (n >-l,p>0O,a>0,k= 
aes es eer |S (a > 0) 
¥ mG NaemiGi\2| eee 


xe-*' dx =4 


are? Jn 
x? e7* dx = ~— 
4 
1.3. 
= a eo. 0,5 
an emcre OX te —— 
ea 
n! 
2n+1 ,-ax? ake 
x e aX = ati? 


Xen dxv= 
a 


e(-*- 5] dx = 5 
BNE axi= ai 
2nvV n 


e (sin mx) dx = 


> 


at + 


> 
m2 


(a > 0) 


(a > 0) 


A-95 


n+ 1 
p 


DEFINITE INTEGRALS (Continued) 


4a? 


674. if x e-™[sin (bx)] dx = aa (a > 0) 
675. ie x e~ [cos (bx)] dx = ao (a > 0) 
676. ie x" e~ [sin (bx)] dx = me ee (? = -1,a>0) 
677. [. x" e~ [cos (bx)] dx = ee (i? = -1,a>0) 
678. [ar = cotta (a > 0) 

0 
679. Re e~7* cos bx dx = a exp | 751, (ab # 0) 


690. 


pe 8 ee 


e fee ->- 1 sin (t sin g) dt = [I(b)] sin (bd), b> 0, -; < Ge 4 


2 


e008 ¢>— l/cos (t sin p)] dt = [I'(b)] cos (bd), (1 = 0) =5 <¢< 


—, 
8 


t?-1 cost dt = [I'(b)] cos (=I, (0<b<1) 


0 


[- #-*4in t)dt = [T(b)] sin (=I. (0<b<1) 
0 


1 
{ (log x)"dx = (-1)"-n! 
0 


‘ 
: | xlog(1 — x)dx = —} 


0 


1 
: | x log (1 + x)dx = 4 


0 


if 
i (—1)'n! 
[, 2008) Chl ly aera, m>—I,n=0,1;2,... 


Ifn 4 0,1,2,... replace n! by I'(n + 1). 
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DEFINITE INTEGRALS (Continued) 


1 
691. { ode Sp aes a 


ry) 1+x | 9 
' log x n? 
2: = 
°° I, exe SG 
1] ] 2 
693. | SAU seg hee ee 
0 x 12 
‘log (1 — ‘ 
604. | 28 Diese aed 
0 x 6 - 
1 fi 
695. (log x)[log (1 + x)]dx = 2 — 2log2 — = 
0 
1 n? 
696. | (log x) [log (1 td Ese eh lors 
0 
' log x n? 
697. I, as x2 ax laa g 
1 l d 2 
69. | log [ee | 
[tx } ex 4 
aa d 
699. I, fae Ce NETE OD) 
ks — x? 2 
r 1 
700. [ f, [108 (5) | ax pede Bap ale Osa 1S A0 
~ (m+ 1)" 
Pe xX 4) d l 
701. gees SHS = nll OES), ee Se ee 
log x q+1 
702. i pa de == Jn , (same as integral 686) 
: fogs 
V x 
o x l 2 
703. i low (eet 7g Poe 
0 e* 1 4 


n/2 n/2 a 
704. { (log sin x) dx =) log cos x dx = =, los 2 


n/2 n/2 
705. { (log sec x) dx i log csc x dx = = log 2 


n 2 
706. x(log sin x) dx = — 5 log 2 


0 


n/2 
707. I (sin x)(log sin x)dx = log2 — 1 


0) 


A-97 


DEFINITE INTEGRALS (Continued) 


n/2 
708. | (log tan x) dx = 0 


fe) 


n ae az a b2 
709. { log (a + bcos x) dx = nlog () =") (a > b) 
0 
2n log a, a-abpe 0 


: aoe 2 2 
710. I, log (a 2ab cos x + b*) dx ies at een 


711 ie SUUCNa e fea ce 
e x= =< 
> sinh bx aye x 


{ ” cos ax 1 amt 


712. dx = —sech 


9 cosh bx 2b 2b 


713 te Gsm lg 
"Jo coshax 2a 
2 


na, { aA Eames 


o sinhax 4a? 


715. { €* (cosh Dx) dx = ea (0 < |b| < a) 
a = 
‘ Py ae b 

716. { € (sinh bx) dy — aT: (0 < |b} < a) 
5 = 


© sinh ax 1 an 1 
717. | dee cece a 
eri @ lhe sh 2d 


Sh naes i Tl an 
ns. [5 pe aes 
op asp 
Tt {\2 1 3\2 
ot waft (fe (12) 
ESS J1 — k? sin? x 2 2 | 
[ees 
Saale 2 
(4 jute el 
n/2 2 : 214 
no. [= Rain? xax = 711 - (3 oes a ale 
0 Me f -4) 3 
1-3-5) 2 Ke 
— | ——————“— — ana 1 2 
teal 5 juice Pag | 
ma. { e *logxdx = —y = —0.5772157... 
0. 


722: | e-* log x dx = -VEy + 2 log 2) 
0 
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DEFINITE INTEGRALS (Continued) 


¥ 1 l 
723. | (: rig , e *dx = y = 0.5772157... [Euler’s Constant] 
Ps = 


cal: | ame 
724, | -| -e] dx. sly © -0.57104StOL 
On 1+x 


For n even: 
n 
aoe 
Toft =e al n sin (n — 2k) x ake n ; 

725, Scos" x dx 5n-! oy (7) = RSET aa a malen x 
k=0 5 
esi 
= 


fig 
sin [(n - 2k) (> - x)] 


726. fsinnxdx = a Ut) ae oe ( 
k= 


For n odd: 
n=l 
2 
727. foostxdx = —! (7) sin (n - 2k) x 
2n-l a Sethe k) 
n-1 
a8 ; 2 " sin [n - 2k) (> - x)] 
inn = 
28. fsin® x dx atl p> () hea 
=0 
FOURIER SERIES 


1. If f (x) is a bounded periodic function of period 2L (i.e. f (x+2L)=f (x) ), and satisfies 
the Dirichlet conditions: 
a) In any period f (x) is continuous, except possibly for a finite number of jump discon- 
tinuities. 


b) In any period f (x) has only a finite number of maxima and minima. 
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FOURIER SERIES (Continued) 


Then f (x) may be represented by the Fourier series 


ge : Os ae + b, sin bald 
a de a, COS —— =e |. 
2 n=1 : L : L 


where a, and b, are as determined below. This series will converge to f(x) at every 
point where f(x) is continuous, and to 


ite ty Aee) 
2 


(i.e. the average of the left-hand and right-hand limits) at every point where f(x) has 
a jump discontinuity. 


an 


Ne 
se f(x) cos “F* dx, AO eee 
=fi 


> 
= 
I 


J & 
~ +f pox) sin 8 ae, A= 12.3078 
25 


We may also write 


- +f sex) cos "dx and b bf px) sin BEE a 
es a f L (Whe i F VE ’ 


where a is any real number. Thus if a = 0, 


l ze nux 
an = f J (x) cos [— dx, Wome OS e253 eee 
be ee pesain tt hn 2H 
ih i 5 if ’ aa 994208 


2. If in addition to the above restrictions, f(x) is even (i.e. f(—x) = f(x)), the Fourier 
series reduces to 


ao cos 27% 
= a, COS ——. 
2 mere |b 


That is, b, = 0. In this case, a simpler formula for a, is 


L 


a= 2 f° sexycos ™™ ds, Ae Ou 3 


3. If in addition to the restrictions in (1), f(x) is an odd function (i.e. f(—x) = —f(x)), 
then the Fourier series reduces to 


wo 


Ds b, sin rae 


n=! 


That is, a, = 0. In this case, a simpler formula for the 5, is 


ie aN 3 
Bar i f(x) sin —— dx, Uma hae 
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4. Ifin addition to the restrictions in (2) above, f(x) = —f(L — x), then a, will be 0 for 
all even values of n, including n = 0. Thus in this case, the expansion reduces to 
= — 1)rx 


cos el. 
; aA2m-1 E 


5. If in addition to the restrictions in (3) above, f(x). = f(L — x), then b, will be O for 
all even values of n. Thus in this case, the expansion reduces to 


i} 


. (2m — 1)rx 
b>m_-1 Sin , 
=1 


Lc 


m 


(The series in (4) and (5) are known as odd-harmonic series, since only the odd harmonics 
appear. Similar rules may be stated for even-harmonic series, but when a series appears in 
' the even-harmonic form, it means that 2Z has not been taken as the smallest period of 
f(x). Since any integral multiple of a period is also a period, series obtained in this 
way will also work, but in general computation is simplified if 2Z is taken to be the 
smallest period.) 

6. If we write the Euler definitions for cos @ and sin 6, we obtain the complex form of 
the Fourier Series known either as the ‘““Complex Fourier Series’’ or the ‘Exponential 
Fourier Series” of f(x). It is represented as 


n=+o 


f(x) =4 Dd) cre, 


n=—o 


where 
Tae fi ; 
Ce L i (Xt) eC mek axX3 i 0, 41,42, +43, ... 
-L 


with w, = - Neel 


The set of coefficients {c,} is often referred to as the Fourier spectrum. 
7. If both sine and cosine terms are present and if f(x) is of period 2L and expandable 
by a Fourier series, it can be represented as 


a _ [nrx 
f(x) = oi + C, SiN (& + 6.) , wher An = Cn SiN dn, 
n=] 


a 
b, = CnaCOS dn, Cr = Vai+ b2, o, = arctan (3) 


n. 


It can also be represented as 


oo 


a nmx 
f(x) = E: a C,COS Ee + 6.) where a, = c, COS d,, 
n=1 


: b, 
b, = —CyaSIN da, Cr = Vai + ho og, = arctan (- ) 


a, 


where @, is chosen so as to make a,, b,, and c, hold. 
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pia) = 2} Y(t 1) win 


(1) sin ee eve ea 


Hz) = F427) 


ora ae ee 

' 

i" : z f(z) = a a a a 
ie) 

ee 

; ‘ Tae feng ae yo. + cos 
J@) 13,5. 

! 

fr) Lp L 5Ly2 Ao “5 y (rong oe 
‘ » Aeon 
J (x) 

! 

} te He) 3-5 Y Soin 


mt ary 
f(z) = 5 (1 +) = a) dh ai (= 1)* con nee FE 1] 


Ts (a 
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I(x) 
1 gat : 
0 ise oe [1 + Sates, |i 
S a (0-27) 
J@ 
| — 
0 2 5 TETEE > I(x) = 3 aH y 4 cos nea cos “7 ; 


n=1,3,5,... 


(*-z) 


. 
’ 


1 + (-1)" 
[: + —_— Se ay 2a) sin nra 


jeear 
(8) 


= > i 
= ann ain nza sin («= 57) 


A SL/3. 2 _9 iu 


' sinwt T= 2n/w 


2 
MW) =i +5 5 ein wt — = 


n/w 2njw = t 1 


Extracted from graphs and formulas, pages 372, 373, Differential Equations in Engineering Prob- 
lems, Salvadori and Schwarz, published by Prentice-Hall, Inc., 1954. 
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8. The following table of trigonometric identities should be helpful for developing Fourier 
Series. 


(= 1) ee 


0 


V2 


Be eee (ee | (n? + 4n+ 11)/8 
3 teh 


*A useful formula for sin = and cos - is given by 


.\nt+l -\n 
Neos) {(—1)" — 1] and cos Uy AGE ((=1)" + tawhereif i= 


coy eae ae 2 2 


AUXILIARY FORMULAS FOR FOURIER SERIES 


t= Sein SE Lin 34 Vin SHY... [0<x<k] 
2k 1X l 24x l 3x 

x Elan 1a peaear ree | [-k <x <k] 

zak cost + Hes BE 4 bcos SE 4 (0 < y= 
2 1 k ae k 52 k 


oy Paar Ror sin 5% 4.) 0 <x < kl 
v= Ese ETM ge xx ly See ee | 
3 x? k 22 k 33 k 4? 
[-k <x < k] 
feb dieed 
l+atatat -= 
bt sits tig P= = 
atptatyt -= 


DIFFERENTIAL EQUATIONS 


SPECIAL FORMULAS 


Certain types of differential equations occur sufficiently often to justify the use of 
formulas for the corresponding particular solutions. The following set of tables I to XIV 
covers all first, second and nth order ordinary linear differential equations with constant 
coefficients for which the right members are of the form P(x)e™ sin sx or P(x)e™ cos sx, 
where rand s are constants and P(x) is a polynomial of degree n. 

When the right member of a reducible linear partial differential equation with constant 
coefficients is not zero, particular solutions for certain types of right members are con- 
tained in tables XV to XXI. In these tables both F and P are used to denote polynomials, 
and it is assumed that no denominator is zero. In any formula the roles of x and y may be 
reversed throughout, changing a formula in which x dominates to one in which y domi- 
nates. Tables XIX, XX, XXI are applicable whether the equations are reducible or not. 


The symbot("! stands for and is the n + 1 st coefficient in the expansion of 
n 


(m — n)!n! 
(a + b)™. Also 0! = 1 by definition. 

The tables as herewith given are those contained in the text Differential Equations by 
Ginn and Company (1955) and are published with their kind permission and that of the 
author, Professor Frederick H. Steen. 


Solution of Linear Differential Equations with Constant Coefficients 


Any linear differential equation with constant coefficients may be written in the form 


P(D)y = R(x), 
where D is the differential operation 
dy 
Dy = —, 
- dx 


p(D) is a polynomial in D, 
y is the dependent variable, 
x is the independent variable, 
R(x) is an arbitrary function of x. 
A power of D represents repeated differentiation, that is 


d"y 


D"y = : 
- axe 


For such an equation, the general solution may be written in the form 


Vie) cate Vp. 


where y, is any particular solution, and y, is called the complementary function. This 
complementary function is defined as the general solution of the homogeneous equation, 
which is the original differential equation with the right side replaced by zero, i.e. 


P(D)y = 0 
The complementary function y, may be determined as follows: 


1. Factor the polynomial p(D) into real and complex linear factors, just as if D were 
a variable instead of an operator. 


A-105 


DIFFERENTIAL EQUATIONS (Continued) 


2. For each non-repeated linear factor of the form (D — a), where a is real, write down 
a term of the form 


ax 


ce; 


where c is an arbitrary constant. 
3. For each repeated real linear factor of the form (D — a)", write down n terms of 
the form 


cet! hicixe™ +icgxze% +iv 0s prepx ite, 


where the c,’s are arbitrary constants. 
4. For each non-repeated conjugate complex pair of factors of the form 
(D — a + ib)(D — a — ib), write down 2 terms of the form 


c,e™ cos bx + c,e™ sin bx 


5. For each repeated conjugate complex pair of factors of the form 
(D — a + ib)"(D — a — ib)", write down 2n terms of the form 


ce cos bx + c,e™ sin bx + c3xe™ cos bx + cyxe™ sin bx + °+>> 
+ Cop_\X"7'e™ cos bx + cayKte 6 ee 
6. The sum of all the terms thus written down is the complementary function y,. 


To find the particular solution y,, use the following tables, as shown in the examples. 
For cases not shown in the tables, there are various methods of finding y,. The most 


general method is called variation of parameters. The following example illustrates the 
method: ; 


Find y, for (D? — 4)y = e*. 

This example can be solved most easily by use of equation 63 in the tables following. 
However it is given here as an example of the method of variation of parameters. 

The complementary function is 


Ye = c1e* + c.e7* 


To find y,, replace the constants in the complementary function with unknown functions, 


Yp = ue™™ + ve, 


We now prepare to substitute this assumed solution into the original equation. We 
begin by taking all the necessary derivatives: 


Vpi= ues ve" 


2x 


yp = 2ue™* — 2ve* + u'e™ + vle~* 


For each derivative of y, except the highest, we set the sum of all the terms containing 
u' and v’ to 0. Thus the above equation becomes 


#2 2x 12x 


“we + ve ™ = 0 and y= 2ue™— 2ve — 


Continuing to differentiate, we have 
Hy ee 4ue2* at 4ve-2* a Qu'e* ‘Gs Qv'e-* 


When we substitute into the original equation, all the terms not containing u’ or v’ 
cancel out. This is a consequence of the method by which yp Was set up. 

Thus all that is necessary is to write down the terms containing uw’ or v’ in the highest 
order derivative of y,, multiply by the constant coefficient of the highest power of D in 
p(D), and set it equal to R(x). Together with the previous terms in u’ and vy’ 
which were set equal to 0, this gives us as many linear equations in the first derivatives 
of the unknown functions as there are unknown functions. The first derivatives may then 
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be solved for by algebra, and the unknown functions found by integration. In the present 
example, this becomes 


2x 1, -2x 


u'e“* + ve = 0 
Qu'e* = Qvie 2 e*. 


We eliminate v’ and u’ separately, getting 


4u'e** = e* 
4v'e"** = —e*, 
Thus 
ike te-* 
y! = —+¢% 
Therefore, by integrating 
Wega get eu 
v= —ype™ 


A constant of integration is not needed, since we need only one particular solution. Thus 


zs = 1 = 

Vp = ue™* th yeq wie (ei were 7% 
1 1 

—4e* — qge* = -3e’, 


and the general solution is 


y= ye + yp = Cie + ce — $e. 
The following examples illustrate the use of the tables. 


Example \. Solve (D? — 4)y = sin 3x. 


Substitution of g = —4,s = 3 in formula 24 gives 
“ sin'3x 
Yp oe Sor Ae 


wherefore the general solution is 


sin 3x 
y = ce* + ce — ae 


Example 2. Obtain a particular solution of (D? — 4D + 5)y = x’e** sin x. 


Applying formula 40 with a = 2,6 = 1,r = 3,s =1,P(x)=x’*,5+b=2,s-—6b=0, 


a—r=-—l,(a—r)?+(s + 6)? = 5,(a—-1r) + (s — 5)’ = 1, we have 
e eit) | (2b ON te 2(=1)2. 2G 1)0 
0 SS Ge Th ee See 


See) Ae eu | 
-( 125 ; 


1 4 F 36 3 
mith — aex — 7os)e> SiNX + (— x7 + Bex — 438) e* cos x. 


The special formulas effect a very considerable saving of time in problems of this type. 
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Example 3. Obtain a particular solution of (D*%=*4D-+ 5)y ='x?e** Cos enemies 
pare with Example 2.) 

Formula 40 is not applicable here since for this equation r = a, s = b, wherefore the 
denominator (a — r)? + (s — 6)? = 0. We turn instead to formula 44. Substituting 
a = 2,b = 1, P(x) = x? and replacing sin by cos, cos by —sin, we obtain 


aaa A ane 


I 
Pe 
>| *, 

I 
es 

bas} 

N 

= 

Q 

° 

77) 

= 

ft 
a ard 
| * 

| 
> 
ie 

» 

N 

Pad 

) 

= 

x 


which is the required solution. 
Example 4. Find z, for(D, — 3D,)z = In(y + 3x). 
Referring to Table XV we note that formula 69 (not 68) is applicable. This gives 


zp = xin(y + 3x). 


It is easily seen that — = In (y + 3x) would serve equally well. 


Example 5. Solve (D, + 2D, -— 4)z = ycos(y — 2x). 
Since R in formula 76 contains a polynomial in x, not y, we rewrite the given equation 
in the form 
(D, + $D, — 2)z = gy cos(y — 2x). 
Then 
Zz. =e EQ ay \ispee 12x), 


and by the formula 


en 
=4 COS (yi 2x)-(% + 3) 


Zp 


—4(2y + 1)cos(y — 2x). 


Example 6. Find z, for (D, + 4D,)>z = (2x — y)’. 
Using formula 79, we obtain 


[2+ 4(-1)>  5-+4-3-(-8) — 480 


Example 7. Find z, for (D} + 5D2D, — 7D, + 4)z = e+, 
By formula 87 
e2xt3y 
i eS 


pL Tere Tyo Le: pee Pp ae ay te 
Example 8. Find z, for 


(Die 6DiD, 4+ DoD, +. D} + 9)z = sin(3x + 4y). 


Since every term in the left member is of even degree in the two operators D, and D,, 
formula 90 is applicable. 


It gives 
(—9)’ + 6(—9)(—12) + (=12) + (-16) + 9 
_ Sin (3x + 4y) 
710 : 


Zp 
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ea 
i 


uj(u — wu) oe 
LU. Ege! (aa pe, 


‘4h ut UIs — ,, Aq ,,809,, puB ,,S00,, Aq ,,UIS,, oB[ded Y UI Ls 800 1OF , 


rs s 98 hd ef on 
bs: <eeest eee Ede ore lan ietcren Monsignor = Foc 


xp aa f « 
8 


XS 800 29 
2o0dk 
"29 Aq Ajdy[nu pue g vpnuroj ur 4 — v Aq v vov[doy 
(cS + 22) 
(2) ¢_ ————— 
(T—%) wes ft Se y0(&) Sie y(t) 
+ Oud ee + at EO + gE | se 000 
eZ ased eae eee Es: a 
ao pS —40 (9 ) + 28z- 40 (& a) a 
a wyatt 4 (x) gets z0) ue (gy 2 | zs UIs — 


‘249 Aq A[dy[nur pus E VpNuJoj ur 4 — v Aq v vov[doy 
‘2,9 £q A[dynw pue Z Bnursoj ul 4 — v Aq dD vov[doy 


lect: -+d5te + a]? - 


(x) (ud () vd (XL) ,d 
$ D 
€ {U8} + zs) uls 70 = 2S ami — 
s i I zs soos + xs UIs D 
D— J 
rs? 
ah 


= &(0 — q) ‘1 ATAVL 


4 US UIS 209(Z) J 


209() 


428 UIS 209 * 


zoo 


408 UIS 2,3(L) J 


4-28 WIS (2) q 


29(2)q 
42S UIS 2,9 


()d 
428 U8 


219 


wt 


‘Or 


~~ 0 


oO tid 6 
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Hees 
Hon 


“hi UW ,,UIs —,, &q «,809,, PUB ,,809,, 4q UB, aoe|dar qY Ul 8 809 1OT » 


ae a Olohet A. -op lassen 
(Z)ad9 — (X)jyud¥ — (®) dZ | ZS 809 209 
Let 98) tie Es a a SOE 
bee cmpen vers emer be WIS 202 
pena f fx 
$ 
ZS UlS 209 
2n9zr$ 
‘2.2 £q A[dyjnu pus y~T Bpnursoj ut 4 — v Aq v ooe[doy 
(Z)¢-nd ace + 29) (I—- %) + 
sa ge -- 28:_40(£) = 8,_40(!) 4 
nei r(z + 20) e(zS + 2D) z(2¢ + 20) = D) 
a (2) d :SDp — 8,Dp e+ (x),q ————— “8 — 80g Z+ (x) gq —————- : . | xs 809 -+- 
(2) ¢—nd als? 00) iI-»+ 
Ar aS r8y_40(7) ae 28z_40 (2) ney 4 
« Ge v(z8 + 2D) e(zS + 2D) z(z$ + z0) 
+ (ud 2+ 809 — De + (2),d Seppe uICa di ater eo | rs UIs 


"2.9 Aq Ajdiy[nu pus FT Bpnus0j ut 4 — v Aq v voejdoy 
‘2.9 Aq A[diy[Nur pus’ gE] Bpnulioj ur 4 — v Aq dD vou;day 


uD sae zD D 2D 
lease Fut **' + @ get @aet Od | : 


(Gan 1-Uey + zs) urs eae mi [79 ROO. s0¢ -taranmts (78 —F,0)] Se 
eG) 
29 


4f 
= &:(9 — q) :I] ATAVL 


+78 UIS 209(L)J “2 
209(Z)d “IZ 


+78 UIS 209 “0% 


=o? “6T 
#78 UIS 2,9(Z)J “81 


#78 US (Z)q “LT 


29(Z)d “OT 
4@8 UIS 2,9 “CT 


(2)d ‘FI 


Pago pee. ii § 


es? “SI 
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‘th ut us —,, q ,,809,, pus ,,800,, Aq ,,UIS,, 90vjda1 y UI Xs S00 JOT , 


xp E rae -ts 2(9)_ FZ @a | f ms 4% -[. oe - he + 39S) @a | 2(9Z) 


() 4d eo 


= &(:q + :@) :‘AI ATAVL 


-(5 + —) 
Rec peat = ae: 
[ a ee Bya8 (Jz) + s-108( ge) a 


(2) 1d 


rq uls 


9% 
rq S00 x 


+ (2), ae + 8—) zs (b + —) | (b + 78s—) 


= &(b + .q@) ?I ATAVL 


by + 2s (X),d@ TS SOO $ 
(OE) 
[- 2 ae (2) card - = alte ict; 
+t ibyan8 (7 Fag) + Fe—108 (7 £42) + mare) 
r(b + 28—) 2(b + 2S—) (6 + ;8—) 
+ Od SP est Od eae — Od | ra 
~4(b + 34) 
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DIFFERENTIAL EQUATIONS (Continued) 
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DIFFERENTIAL EQUATIONS (Continued) 
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DIFFERENTIAL EQUATIONS (Continued) 
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DIFFERENTIAL EQUATIONS (Continued) 
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DIFFERENTIAL EQUATIONS 


Differential equation Method of solution 


dy=c 


Separation of variables hi) g2 (7) 
ax + J 
&, (y) 


ACD 
f(x) g,”) dx + f,() 8,0) dy = 0 ae 


Exact equation F) 4 
q fucx+ [(0-3 Soren) dy=c 


M(x,y)dx + N(x,y)dy = 0 


where aM/ay = aN/ax where 0x indicates that the integration is to be 
performed with respect to x keeping y constant. 


Linear first order equation 


dy + P(x)y = Q(x) 
dx 


Bernoulli’s equation 
q peti - n) §Pax Sil = n fox = n) f Pax dx +e 


= + P(x)y = O(x)y” where v = y' ~”. If n = 1, the solution is 


Iny = {(Q-P)dx+c 


dv 
+ 
F(v)-v - 


Homogeneous equation 
Inx = 


oa = 9, (3) where v = y/x. If F(v) = v, the solution is y = cx 


Reducible to homogeneous 
(a,x+b,y+c,)dx+(a,x+b,y + Setu=a,x+b,y+ c, 
c,)dy =0 v=a,xt+b,yt Cy 


Eliminate x and y and the equation 
becomes homogenous 


Reducible to separable Setu=a,x+b,y 


Eliminate x or y and equation 
(a,x+b,y+c,)dx+(a,x+b,y+ becomes separable 


c,) dy =0 
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DIFFERENTIAL EQUATIONS (Continued) 


xy : v } G(v) dv 
y F(xy) dx +x G(xy)dy = 0 In x f; Gi) — FO) +¢ 


where v = xy. If G(v) = F(), the solution is xy = c. 


Linear, homogeneous Let m, ,m, be the roots of m? + bm +c = 0. Then 


second order equation REE ate S)eascs- 


Case 1. m,,m, real and distinct: 
m,x m,x 
d’y dy eet Ce C.mae 
—— pre + cy = 0 
dx? ax . 


yrc,e 
Case 2. m,,m, real and equal: 
b,c are real constants 
Visine UicatiG. xe ua 
m, =pt+qi,m, =p-qi: 


y =ePX(c, cosqx +c, sin qx) 


where p = —b/2, q = 4c — b?/2 


Linear, nonhomogeneous There are 3 cases corresponding to those immediately 
second order equation above: 


d’y 


dy B 
Gat ap o = ROD 


b, c are real constants 


Case 3. 


y =eP* (c, cosqx +c, sin gx) 


PX gi 
+ zea | “PX R(x) cos qx dx 


Dx 
eLangIE f SEO Ie 
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DIFFERENTIAL EQUATIONS (Continued) 


Euler or Cauchy equation Putting x =e’, the equation becomes 


x ee + cy = S(x) TY 4 (o- 1) 2 +ey= 50" 


and can then be solved as a linear second order 
equation. 


Bessel’s equation 
¥=C,I (AX) + C, Y Ax) 
+ (A?x? —n?)y =0 


Transformed Bessel’s equation 


<3 + (2p +x 2 ~ + (a? Kereta) =) 


Legendre’s equation 


ea pee dy x Ae Oa Paate (05 (6's) 
aad. Soe aly 20 / 1" n 2¥n 
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oe aie RRO om eeohte 


SS 
RwWNHO OMI Am BONHOSO COMIANW BONES OMIAH AWN S 
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Cou An PWKHHS OMIADAY 


BESSEL FUNCTIONS Jo(x) AND J;(x) 


Jo(x) J\(x) x Jo(x) Ji(x) x Jo(x) 
1.0000 .0000 5.0 = 1776 3276 10.0 —.2459 
.9975 .0499 5.1 =. 1443 * 2.3371 10.1 —.2490 
9900 .0995 id —,.1103 —~.3432 10.2 —.2496 
.9776 1483 5.3 —.0758  —.3460 10.3 —.2477 
9604 .1960 5.4 —.0412 —.3453 10.4 — 2434 
.9385 .2423 5.5 —.0068  —.3414 10.5 —.2366 
.9120 .2867 5.6 .0270 —.3343 10.6 OOTo 
8812 3290 5.7 .0599 —.3241 10.7 —.2164 
8463 3688 5.8 0917e9 4.3110 10.8 —,2082 
.8075 4059 5.9 1220 —.2951 10.9 —.1881 
.7652 .4401 6.0 .1506 —.2767 11.0 = 17)2 
.7196 .4709 6.1 1773859 11.1 =. 1528 
6711 4983 6.2 2017. —.2329 tt? —.1330 
.6201 .5220 6.3 2238  —.2081 11.3 iti 
5669 5419 6.4 2433. —.1816 11.4 —,.0902 
5118 .5579 6.5 2601 —.1538 11.5 —.0677 
4554 5699 6.6 .2740. —.1250 11.6 — 0446 
.3980 5778 6.7 28ST" -=.0950 iiey) =.0213 
.3400 5815 6.8 2931 —.0652 tres .0020 
.2818 5812 6.9 2981  —.0349 11.9 .0250 
.2239 .5767 7.0 3001 —.0047 12.0 .0477 
1666 5683 A | .2991 .0252 1oat 0697 
.1104 5560 ae. 2951 0543 19,9) .0908 
0555 5399 7.3 .2882 .0826 12.3 1108 
.0025 .5202 7.4 .2786 .1096 12.4 1296 
—.0484 .4971 7.5 2663 1352 12.5 1469 
— 0968 .4708 7.6 2516 1592 12.6 1626 
—.1424 .4416 Tel .2346 1813 27 1766 
—.1850 .4097 7.8 2154 2014 12.8 1887 
2243 3754 7.9 1944 2192 12.9 1988 
—.2601 3391 8.0 SAY .2346 13.0 .2069 
—.2921 .3009 8.1 .1475 2476 13.1 2129 
—.3202 2613 8.2 1222 .2580 13.2 2167 
— 3443 .2207 8.3 .0960 2657 13.3 .2183 
—.3643 1792 8.4 .0692 .2708 13.4 2s 
— 3801 1374 8.5 0419 2731 13.5 .2150 
— 3918 0955 8.6 .0146 .2728 13.6 2101 
—.3992 .0538 8.7 0S .2697 13.7 .2032 
—.4026 .0128 8.8 —.0392 2641 13.8 1943 
—.4018 —.0272 8.9 —.0653 .2559 13.9 1836 
—.3971 —.0660 9.0 —.0903 .2453 14.0 Biicten 
43887 ==1033 9.1 = (142 .2324 14.1 1570 
—.3766 —.1386 9.2 —.1367 2174 14.2 1414 
—.3610 01719 9.3 = 1527 .2004 14.3 1245 
—,.3423 —.2028 9.4 —.1768 1816 14.4 1065 
—,3205 —.2311 9.5 —.1939 1613 14.5 .0875 
—,.2961 —.2566 9.6 200 21395 14.6 .0679 
2693) 2791 9.7 21s 1166 14.7 .0476 
—.2404 —.2985 9.8 0303 .0928 14.8 .0271 
—.2097 13147 9.9 —.2403 .0684 14.9 .0064 
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BESSEL FUNCTIONS FOR SPHERICAL COORDINATES 


. n+ us 
Jn(x) = V 5g Jew Ya(x) = iE Yinevy(x) = (-1) ' Vox J (ns %4)(X) 


x Jo(x) yo(x) ji(x) yi) J2(x) y2(x) 

0.0 1.0000 —o 0.0000 ==To0 0.0000 — 0 

0.1 0.9983 —9.9500 0.0333 — 100.50 0.0007 — 3005.0 
0.2 0.9933 — 4.9003 0.0664 —25.495 0.0027 37-52) 
0.4 0.9735 —2.3027 0.1312 — 6.7302 0.0105 —48.174 
0.6 0.9411 — 1.3756 0.1929 = 3.2337 0.0234 — 14.793 
0.8 0.8967 —0.8709 0.2500 — 1.9853 0.0408 — 6.5740 
1.0 0.8415 —0.5403 0.3012 — 1.3818 0.0620 — 3.6050 
ile? 0.7767 —0.3020 0.3453 — 1.0283 0.0865 —2.2689 
1.4 0.7039 -0.1214 0.3814 —0.7906 0.1133 — 1.5728 
1.6 0.6247 +0.0182 0.4087 —0.6133 0.1416 — 1.1682 
1.8 0.5410 0.1262 0.4268 —0.4709 0.1703 -0.9111 
2.0 0.4546 0.2081 0.4354 —0.3506 0.1984 —0.7340 
DD 0.3675 0.2675 0.4345 —0.2459 0.2251 —0.6028 
2.4 0.2814 0.3072 0.4245 —0.1534 0.2492 —0.4990 
2.6 0.1983 0.3296 0.4058 0.0715 0.2700 —0.4121 
2.8 0.1196 0.3365 0.3792 +0.0005 0.2867 —0.3359 
3.0 +0.0470 0.3300 0.3457 0.0630 0.2986 —0.2670 
Be —0.0182 0.3120 0.3063 0.1157 0.3054 —0.2035 
3.4 —0.0752 0.2844 0.2622 0.1588 0.3066 —0.1442 
3.6 —0.1229 0.2491 0.2150 0.1921 0.3021 —0.0890 
3.8 —0.1610 0.2081 0.1658 0.2158 0.2919 —0.0378 
4.0 —0.1892 0.1634 0.1161 0.2301 0.2763 +0.0091 
4.2 —0.2075 0.1167 0.0673 0.2353 0.2556 0.0514 
4.4 —0.2163 0.0698 +0.0207 0.2321 0.2304 0.0884 
4.6 —0.2160 +0.0244 —0.0226 0.2213 0.2013 0.1200 
4.8 —0.2075 0.0182 —0.0615 0.2037 0.1691 0.1456 
5.0 -0.1918 —0.0567 -0.0951 0.1804 0.1347 0.1650 
5.2 -0.1698 —0.0901 —0.1228 0.1526 0.0991 0.1781 
5.4 —0.1431 =Oni75 —0.1440 0.1213 0.0631 0.1850 
5.6 ~0.1127 0.1385 —0.1586 0.0880 +0.0277 0.1856 
5.8 —0.0801 = Onls27; ~0.1665 0.0538 ~0.0060 0.1805 
6.0 ~0.0466 —0.1600 0.1678 +0.0199 0.0373 0.1700 
6.2 —0.0134 —0.1607 —0.1629 0.0125 —0.0654 0.1547 
6.4 +0.0182 —0.1552 —0.1523 —0.0425 —0.0896 0.1353 
6.6 0.0472 —0.1440 0.1368 —0.0690 0.1094 0.1126 
6.8 0.0727 —0.1278 ~0.1172 0.0915 —0.1243 0.0875 
7.0 0.0939 0.1077 —0.0943 —~0.1092 —0.1343 0.0609 
7.2 0.1102 —0.0845 —0.0692 —0.1220 —0.1391 0.0337 
7.4 0.1215 0.0593 0.0429 -0.1295 —0.1388 +0.0068 
7.6 0.1274 —0.0331 0.0163 —0.1317 —0.1338 —0.0189 
7.8 0.1280 —0.0069 +0.0095 —0.1289 ~0.1244 —0.0427 
S00- 0.1237 +0.0182 0.0336 ~0.1214 {Outi ~0.0637 


Taken from Vibration and Sound with the 


pablizeea permission of Philip Morse, author, and McGraw-Hill Book Company, Inc., 
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HYPERBOLIC BESSEL FUNCTIONS 
I,.(x) = 1°" JS (1X) 


x 1,(x) 1,(x) 1,(x) 
0.0 1.0000 0.0000 0.0000 
0.1 1.0025 0.0501 0.0012 
0.2 1.0100 0.1005 0.0050 
0.4 1.0404 0.2040 0.0203 
0.6 1.0920 0.3137 0.0464 
0.8 1.1665 . 0.4329 0.0844 
1.0 1.2661 0.5652 0.1357 
ie? 1.3937 0.7147 0.2026 
1.4 1.5534 0.8861 0.2875 
1.6 1.7500 1.0848 0.3940 
1.8 1.9896 1.3172 0.5260 
2.0 2.2796 1.5906 0.6889 
2.2 2.6291 1.9141 0.8891 
2.4 3.0493 2.2981 1.1342 
2.6 345533 2.7554 1.4337 
2.8 4.1573 3.3011 1.7994 
3.0 4.8808 3.9534 2.2452 
3.2 5.7472 4.7343 2.7883 
3.4 6.7848 5.6701 3.4495 
3.6 8.0277 6.7927 4.2540 
3.8 9.5169 8.1404 3.2325 
4.0 11.302 9.7595 6.4222 
4.2 13.442 11.706 7.8684 
4.4 16.010 14.046 9.6258 
4.6 19.093 16.863 11.761 
4.8 22.794 20.253 14.355 
5.0 27.240 24.336 17.506 
S32 32.584 29.254 21.332 
5.4 39.009 35.182 25.978 
5.6 46.738 42.328 31.620 
5.8 56.039 50.946 38.470 
6.0 67.234 61.342 46.787 
6.2 80.718 73.886 56.884 
6.4 96.962 89.026 69.141 
6.6 116.54 107.30 84.021 
6.8 140.14 129.38 102.08 
7.0 168.59 156.04 124.01 
1p 202.92 188.25 150.63 
7.4 244.34 2277 182.94 
7.6 294.33 274.22 222011 
7.8 354.68 331.10 269.79 
8.0 427.57 399.87 327.60 


Taken from Vibration and Sound with the permission of Philip Morse, author, and McGraw- 
Hill Book Company, Inc., publisher. 
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GAMMA FUNCTION* 


Values of T'(n) = K e~=z"-1dz;T(n + 1) = nI(n) 


n I'(n) n I'(n) n I'(n) n T(n) 
1.00 1.00000 1.25 . 90640 1.50 88623 1.75 .91906 
1.01 99433 1.26 .90440 1.51 88659 1.76 .92137 
1.02 . 98884 1227, .90250 1.52 .88704 We .92376 
1.03 98355 1.28 . 90072 1.53 88757 1.78 . 92623 
1.04 97844 1.29 89904 1.54 88818 1.79 92877 
1.05 .97350 1.30 89747 1.55 . 88887 1.80 .93138 
1.06 .96874 1.31 . 89600 1.56 . 88964 1.81 .93408 
1.07 96415 1.32 89464 1.57 89049 1.82 .93685 
1.08 .95973 1.33 89338 1.58 89142 1.83 .93969 
1.09 95546 1.34 89222 1.59 89243 1.84 94261 
1.10 .95135 1.35 89115 1.60 89352 1.85 .94561 
ted 94739 1.36 .89018 1.61 89468 1.86 .94869 
142 94359 1.37 88931 1.62 89592 1.87 .95184 
1.13 . 93993 1.38 88854 1.63 89724 1.88 .95507 
1.14 93642 1.39 88785 1.64 89864 1.89 . 95838 
1.15 93304 1.40 88726 1.65 .90012 1.90 .96177 
1.16 92980 1.41 88676 1.66 .90167 1.91 .96523 
iz . 92670 1.42 88636 1.67 . 90330 1.92 . 96878 
1.18 92373 1.43 88604 1.68 90500 1.93 .97240 
1.19 . 92088 1.44 88580 1.69 . 90678 1.94 .97610 
1.20 .91817 1.45 88565 1.70 . 90864 1.95 .97988 
1.21 .91558 1.46 88560 1571 91057 1.96 . 98374 
1.22 91311 1.47 88563 172 91258 1.97 .98768 
1.23 .91075 1.48 88575 1.73 .91466 1.98 .99171 
1.24 90852 1.49 88595 1.74 .91683 1.99 .99581 


2.00 1.00000 


* For large positive values of x, I(x) approximates the asymptotic series 


4 a nib 1 139 571 
ver Ve 1 +aa5 + men — near ~ mame + * /- 
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NORMAL PROBABILITY FUNCTION 


Areas under the Standard Normal Curve from 0 to z 
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MISCELLANEOUS MATHEMATICAL CONSTANTS 


t= 


na CONSTANTS 


3.14159 26535 89793 23846 26433 83279 50288 41971 69399 37511 


1/n = 0.31830 98861 83790 67153 77675 26745 02872 40689 19291 48091 
t= 9.8690 44010 89358 61883 44909 99876 15113 53136 99407 24079 
logan = 1.14472 98858 49400 17414 34273 51353 05871 16472 94812 91531 
logion = 0.49714 98726 94133 85435 12682 88290 89887 36516 78324 38044 
logioV 2n = 0.39908 99341 79057 52478 25035 91507 69595 02099 34102 92128 
CONSTANTS INVOLVING e 
e€ = 2.71828 18284 59045 23536 02874 71352 66249 77572 47093 69996 
1/e = 0.36787 94411 71442 32159 55237 70161 46086 74458 1113103177 
e& = 7.38905 60989 30650 22723 04274 60575 00781 31803 15570 55185 
M = log,.e = 0.43429 44819 03251 82765 11289 18916 60508 22943 97005 80367 
1/M = log.10 = 2.30258 50929 94045 68401 79914 54684 36420 76011 01488 62877 
logioM = 9.63778 43113 00536 78912 29674 98645 —10 
n* AND e* CONSTANTS 
m = 22.45915 77183 61045 47342 71522 
e" = 23.14069 26327 79269 00572 90864 
e"= 0.04321 39182 63772 24977 44177 
e¥z" = 4.81047 73809 65351 65547 30357 
=e%"= 0.20787 95763 50761 90854 69556 
NUMERICAL CONSTANTS 
V2 = 1.41421 35623 73095 04880 16887 24209 69807 85696 71875 37695 
3/2 = 1.25992 10498 94873 16476 72106 07278 22835 05702 51464 70151 
log.2 = 0.69314 71805 59945 30941 72321 21458 17656 80755 00134 36026 
logio2 = 0.30102 99956 63981 19521 37388 94724 49302 67881 89881 46211 
V3 = 1.73205 08075 68877 29352 74463 41505 87236 69428 05253 81039 
5/3 = 1.44224 95703 07408 38232 16383 10780 10958 83918 69253 49935 
log;.3 = 1.09861 22886 68109 69139 52452 36922 52570 46474 90557 82275 
logio3 = 0.47712 12547 19662 43729 50279 03255 11530 92001 28864 19070 


Euler’s Constant y = 
log. y = 
Golden Ratio $ = 


OTHER CONSTANTS 
0.57721 56649 01532 86061 


—0.54953 93129 81644 82234 
1.61803 39887 49894 84820 45868 34365 63811 77203 09180 
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1 Society, Washington, D.C., 1967: Paper No. 14, Mark Fred, 


and Sons, Inc. Publishers, New York, 1961. R. F. Gould, Editor, 
Electronic Structure of the Actinide Elements. 


By Laurence S. Foster 


ELECTRONIC CONFIGURATION OF THE ELEMENTS 


References: F. H. Spedding and A. H. Daane, Editors, The Rare Earths, John Wiley 
Lanthanide—Actinide Chemistry, Advances in Chemistry Series, No. 71, American Chemica 
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* Note irregularity. 


THE ELEMENTS 


C.R. Hammond 


One of the most striking facts about the elements is their unequal distribution 
and occurrence in nature. Present knowledge of the chemical composition of 
the universe, obtained from the study of the spectra of stars and nebulae, in- 
dicates that hydrogen is by far the most abundant element and may account 
for more than 90% of the atoms or about 75% of the mass of the universe. 
Helium atoms make up most of the remainder. All of the other elements to- 
gether contribute only slightly to the total mass. 

The chemical composition of the universe is undergoing continuous change. 
Hydrogen is being converted into helium, and helium is being changed into 
heavier elements. As time goes on, the ratio of heavier elements increases rela- 
tive to hydrogen. Presumably, the process is not reversible. 

Burbidge, Burbidge, Fowler, and Hoyle have studied the synthesis of ele- 
ments in stars. To explain all of the features of the nuclear abundance curve 
-- obtained by studies of the composition of the earth, meteorites, stars, etc. 
— it is necessary to postulate that the elements were originally formed by at 
least eight different processes: (1) hydrogen burning, (2) helium burning, (3) a 
process, (4) e process, (5) s process, (6) r process, (7) p process, and (8) the X 
process. The X process is thought to account for the existence of light nuclei 
such as D, Li, Be, and B. Common metals such as Fe, Cr, Ni, Cu, Ti, Zn, etc. 
were likely produced early in the history of our galaxy. It is also probable that 
most of the heavy elements on earth and elsewhere in the universe were origi- 
nally formed in supernovae, or in the hot interior of stars. 

Studies of the solar spectrum have led to the identification of 67 elements in 
the sun’s atmosphere; however, all elements cannot be identified with the same 
degree of certainty. Other elements may be present in the sun, although they 
have not yet been detected spectroscopically. The element helium was discov- 
ered on the sun before it was found on earth. Some elements such as scandium 
are relatively more plentiful in the sun and stars than here on earth. 

Minerals in lunar rocks brought back from the moon on the Apollo missions 
consist predominantly of plagioclase {(Ca, Na)(A1,Si)O,O,} and pyroxene 
{(Ca,Mg,Fe): Si:O.} — two minerals common in terrestrial volcanic rock. No 
new elements have been found on the moon that cannot be accounted for on 
earth; however, two minerals, armalcolite {(Fe,Mg)Ti.Os} and pyroxferroite 
{CaFe, (SiO;) ;}, are new. The oldest known terrestrial rocks are about 3.75 
billion years old. One rock, known as the ‘‘Genesis Rock,’’ brought back from 
the Apollo 15 Mission, is about 4.15 billion years old. This is only about one- 
half billion years younger than the supposed age of the moon and solar system. 
Lunar rocks appear to be relatively enriched in refractory elements such as 
chromium, titanium, zirconium, and the rare earths, and impoverished in vol- 
atile elements such as the alkali metals, in chlorine, and in noble metals such 
as nickel, platinum, and gold. 

Even older than the ‘‘Genesis Rock’’ are carbonaceous chondrites, a type of 
meteorite that has fallen to earth and has been studied. These are some of the 
most primitive objects of the solar system yet found. The grains making up 
these objects probably condensed directly out of the gaseous nebula from which 
the sun and planets were born. Most of the condensation of the grains probably 
was completed within 50,000 years of the time the disk of the nebula was first 
formed — about 4.6 billion years ago. The relative abundances of the elements 
in these meteorites are about the same as the abundances found in the sun. 

Early returns from the X-ray fluorescent spectrometer sent with the Viking I 
spacecraft to Mars show that the Martian soil contains about 12 to 16% iron, 
14 to 15% silicon, 3 to 8% calcium, 2 to 7% aluminum, and one half to 2% 
titanium. The gas chromatograph — mass spectrometer on Viking II found no 
trace of organic compounds that should be present if life ever existed there. 

F. W. Clarke and others have carefully studied the composition of rocks 
making up the crust of the earth. Oxygen accounts for about 47% of the crust, 
by weight, while silicon comprises about 28%, and aluminum about 8%. These 
elements, plus iron, calcium, sodium, potassium, and magnesium, account for 
about 99% of the composition of the crust. 

Many elements such as tin, copper, zinc, lead, mercury, silver, platinum, 
antimony, arsenic, and gold, which are so essential to our needs and civiliza- 
tion, are among some of the rarest elements in the earth’s crust. These are made 
available to us only by the processes of concentration in ore bodies. Some of 
the so-called rare-earth elements have been found to be much more plentiful 
than originally thought and are about as abundant as uranium, mercury, lead, 
or bismuth. The least abundant rare-earth or Janthanide element, thulium, is 
now believed to be more plentiful on earth than silver, cadmium, gold, or io- 
dine, for example. Rubidium, the 16th most abundant element, is more plenti- 
ful than chlorine, while its compounds are little known in chemistry and com- 
merce. 


It is now thought that at least 24 elements are essential to living matter. The 
four most abundant in the human body are hydrogen, oxygen, carbon, and 
nitrogen. The seven next most common, in order of abundance, are calcium, 
phosphorous, chlorine, potassium, sulfur, sodium, and magnesium. Iron, cop- 
per, zinc, silicon, iodine, cobalt, manganese, molybdenum, fluorine, tin, chro- 
mium, selenium, and vanadium are needed and play a role in living matter. 
Boron is also thought essential for some plants, and it is possible that alumi- 
num, nickel, and germanium may turn out to be necessary. 

Ninety-one elements occur naturally on earth. Minute traces of plutonium- 
244 have been discovered in rocks mined in Southern California. This discovery 
supports the theory that heavy elements were produced during creation of the 
solar system. While technetium and promethium have not yet been found nat- 
urally on earth, they have been found to be present in stars. Technetium has 
been identified in the spectra of certain ‘‘late’’ type stars, and promethium lines 
have been identified in the spectra of a faintly visible star HR465 in Andro- 
meda. Promethium must have been made very recently near the star’s surface 
for no known isotope of this element has a half-life longer than 17.7 years. 

It has been suggested that californium is present in certain stellar explosions 
known as supernovae; however, this has not been proved. At present no ele- 
ments are found elsewhere in the universe that cannot be accounted for here 
on earth. 

All atomic mass numbers from | to 238 are found naturally on earth except 
for masses 5 and 8. About 280 stable and 67 naturally radioactive isotopes 
occur on earth totalling 347. In addition, the neutron, technetium, prome- 
thium, and the transuranic elements (lying beyond uranium) up to Element 106 
have been produced artificially. Soviet scientists have announced synthesis of 
Element 107; however, the discovery has not been confirmed by scientists of 
other nations. Laboratory processes have now extended the radioactive mass 
numbers beyond 238 to about 260. Each element from atomic number | to 106 
is known to have at least one radioactive isotope. About 1700 different nuclides 
(the name given to different kinds of nuclei, whether they are of the same or 
different elements) are now recognized. Many stable and radioactive isotopes 
are now produced and distributed by the Oak Ridge National Laboratory, Oak 
Ridge, Tenn., U.S.A., to customers licensed by the U.S. Atomic Energy Com- 
mission. 

The nucleus of an atom is characterized by the number of protons it contains, 
usually denoted by Z, and by the number of neutrons, N. Isotopes of an ele- 
ment have the same value of Z, but different values of N. The mass number 
A, is the sum of Z and N. For example, Uranium-238 has a mass number of 
238, and would contain 92 protons and 146 neutrons. 

In addition to the proton, neutron, and electron, there are considerably more 
than 100 other fundamental particles which have been discovered or hypothe- 
sized. The majority of these fall into one of two classes, leptons or hadrons. 
The leptons comprise just four known particles, the electron, the muon (4 me- 
son), and two kinds of neutrinos. The muon is essentially similar to the electron 
and has a charge of —1, but it is 200 times heavier. The neutrino is either of 
two stable particles of small (probably zero) rest mass, carrying no charge. Also 
there are four antileptons, identical to the corresponding leptons in some re- 
spects, such as mass, but they have properties exactly opposite those of the 
leptons. The positron, for example, is an antilepton, with a charge of + 1. 
Leptons cannot be broken into smaller units and are considered to be elemen- 
tary. On the other hand, hadrons are complex and thought to have internal 
structure. Protons and neutrons, which make up atomic nuclei, are hadrons. 

Elementary particle physics is not yet clearly understood, but groupings and 
arrangements of these particles have been made resembling the periodic table 
of chemical elements. This has led to the speculation that hadrons are com- 
posed of three (or possibly more) simpler components called quarks. Quarks 
are presumed to be elementary particles. There is presently no evidence that 
quarks exist in isolation. Only particles, such as the electron, muon, and all 
the quarks, that have electric charge, are acted on by the electromagnetic force. 
This force binds atoms together and is responsible for many properties of mat- 
ter, including chemical properties. 

The available evidence leads to the conclusion that elements 89 (actinum) 
through 103 (lawrencium) are chemically similar to the rare-earth or lanthanide 
elements (elements 57 to 71, inclusive). These elements therefore have been 
named actinides after the first member of this series. Those elements beyond 
uranium that have been produced artificially have the following names and 
symbols: neptunium, 93 (Np); plutonium, 94 (Pu); americium, 95 (Am); cur- 
ium, 96 (Cm); berkelium, 97 (Bk); californium, 98 (Cf); einsteinium, 99 (Es); 
fermium, 100 (Fm); mendelevium, 101 (Md); nobelium, 102 (No); and lawren- 
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cium 103 (Lr). It is now claimed that Elements 104, 105, and 106 have been 
produced and positively identified. Element 107 is claimed to have been pro- 
duced. Names and chemical symbols have been suggested for Elements 104 and 
105, but have not been officially adopted. Names for Elements 106 and 107 
have not yet been suggested. 

Element 104 is expected to have chemical properties similar to those of haf- 
nium and would not be a member of the actinide series. Element 105 probably 
would have chemical properties similar to those of tantalum, Element 106 sim- 
ilar to tungsten, and Element 107 similar to rhenium. 

There is presently some reason for optimism in producing elements beyond 
Element 107 either by bombardment of heavy isotopic targets with heavy ions, 
or by the irradiation of uranium or transuranic elements with the instantaneous 
high flux of neutrons produced by underground nuclear explosions. The limit 
will be set by the yields of the nuclear reactions and by the half-lives of radio- 
active decay. It has been suggested that Elements 102 and 103 have abnormally 
short lives only because they are in a pocket of instability, and that this region 
of instability might begin to ‘‘heal’’ around Element 105. If so, it may be pos- 
sible to produce heavier isotopes with longer half-lives. It has also been sug- 
gested that Element 114, with a mass number of 298, and Element 126, with a 
mass number of 310, may be sufficiently stable to make discovery and identi- 
fication possible. Calculations indicate that Element 110, a homolog of plati- 
num, may have a half-life of as long as 100 million years. Searches have already 
been made by workers in a number of laboratories for Element 110 and its 
neighboring elements in naturally occurring platinum. Recent studies of the 
xenon component (Xe'*!-'°*) of certain carbonaceous chronditic meteorites sug- 
gest that Elements 113, 114, or 115 may have been its progenitor. 

There are many claims in the literature of the existence of various allotropic 
modifications of the elements, some of which are based on doubtful or incom- 
plete evidence. Also, the physical properties of an element may change drasti- 
cally by the presence of small amounts of impurities. With new methods of 
purification, which are now able to produce elements with 99.9999 + % purity, 
it has been necessary to restudy the properties of the elements. For example, 
the melting point of thorium changes by several hundred degrees by the pres- 
ence of a small percentage of ThO, as an impurity. Ordinary commercial tung- 
sten is brittle and can be worked only with difficulty. Pure tungsten, however, 
can be cut with a hacksaw, forged, spun, drawn, or extruded. In general, the 
value of physical properties given here applies to the pure element, when it is 
known. 

Many of the chemical elements and their compounds are toxic and should 
be handled with due respect and care. In recent years there has been a greatly 
increased knowledge and awarenéss of the health hazards associated with chem- 
icals, radioactive materials, and other agents. Anyone working with the ele- 
ments and certain of their compounds should become thoroughly familiar with 
the proper safeguards to be taken. Reference should be made to publications 
such as the following: 


1 Code of Federal Regulations, Title 29, Labor, chapter XVII, section 
1910.93 of subpart G, redesignated as 1910.1000 at 40 FR (Federal Reg- 
ister) 23072. May 28, 1975; amended at 41 FR 11505, March 19, 1976; 
41 FR 35184, August 20, 1976; FR 46784, October 22, 1976; 42 FR 3304, 
January 18, 1977 (corrections) and additional amendments and correc- 
tions as issued, U.S. Government Printing Office, Supt. of Documents, 
Washington, D.C. 

25 Code of Federal Regulations, Title 10, Energy, Chapter 1, Nuclear Reg- 
ulatory Commission, section 20.103 — 20.108; 20.201 — 207; 20.301 — 
305; 20.401 — 409; 20.501 — 2; 20.601; appendices, corrections, and 
amendments. 

3. Occupational Safety and Health Reporter (latest edition with amend- 
ments and corrections), Bureau of National Affairs, Washington, D.C. 

4. Atomic Energy Law Reporter, Commerce Clearing House, Chicago, Il. 

Nuclear Regulation Reporter, Commerce Clearing House, Chicago, II. 

6. Maximum Permissible Body Burdens and Maximum Permissible Con- 
centrations of Radionuclides in Air and in Water for Occupational Ex- 
posure, with addenda, U.S. Department of Commerce, N.B.S, Hand- 
book No. 69, (NCRP Report No. 22), latest edition, National Council 
on Radiation Protection and Measurements (NCRP), Bethesda, MD.; 
also refer to Permissible Quarterly Intakes of Radionuclides. Handbook 
of Chemistry and Physics, 59th Edition. 

a TLVs® Threshold Limit Values for Chemical Substances and Physical 
Agents in Workroom Environment with Intended Changes, latest edi- 
tion, American Conference of Governmental Industrial Hygienists, Cin- 
cinnati, Ohio. 
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Actinium — (Gr. aktis, aktinos, beam or ray), Ac; at. wt. (227); at no. 89; 
m.p. 1050°C; b.p. 3200+ 300°C (est.); sp. gr. 10.07 (calc.). Discovered by 
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Andre Debierne in 1899 and independently by F. Giesel in 1902. Occurs natu- 
rally in association with uranium minerals. Actinium-227, a decay product of 
uranium-235, is a beta emitter with a 21.6-year half-life. Its principal decay 
products are thorium-227 (18.5-day half-life), radium-223 (11.4-day half-life), 
and a number of short-lived products including radon, bismuth, polonium, and 
lead isotopes. In equilibrium with its decay products, it is a powerful source of 
alpha rays. Actinium metal has been prepared by the reduction of actinium 
fluoride with lithium vapor at about 1100 to 1300°C. The chemical behavior 
of actinium is similar to that of the rare earths, particularly lanthanum. Puri- 
fied actinium comes into equilibrium with its decay products at the end of 185 
days, and then decays according to its 21.6- year half-life. It is about 150 times 
as active as radium, making it of value in the production of neutrons. 

Aluminum — (L.alumen, alum), Al; at. wt. 26.98154; at. no. 13; m.p. 
660.37°C; b.p. 2467°C; sp. gr. 2.6989 (20°C); valence 3. The ancient Greeks 
and Romans used a/um in medicine as an astringent, and as a mordant in 
dyeing. In 1761 de Morveau proposed the name a/umine for the base in alum, 
and Lavoisier, in 1787, thought this to be the oxide of a still undiscovered 
metal. Wohler is generally credited with having isolated the metal in 1827, al- 
though an impure form was prepared by Oersted 2 years earlier. In 1807, Davy 
proposed the name a/umium for the metal, undiscovered at that time, and later 
agreed to change it to aluminum. Shortly thereafter, the name aluminium was 
adopted to conform with the ‘‘ium”’ ending of most elements, and this spelling 
is now in use elsewhere in the world. AJuminium was also the accepted spelling 
in the U.S. until 1925, at which time the American Chemical Society officially 
decided to use the name aluminum thereafter in their publications. The method 
of obtaining aluminum metal by the electrolysis of alumina dissolved in cryolite 
was discovered in 1886 by Hall in the U.S. and about the same time by Heroult 
in France. Cryolite, a natural ore found in Greenland, is no longer widely used 
in commercial production, but has been replaced by an artifical mixture of 
sodium, aluminum, and calcium fluorides. Bauxite, an impure hydrated oxide 
ore, is found in large deposits in Jamaica, Australia, Surinam, Guyana, Arkan- 
sas, and elsewhere. The Bayer process is most commonly used today to refine 
bauxite so it can be accommodated in the Hall-Heroult refining process, used 
to produce most aluminum. Aluminum can now be produced from clay, but 
the process is not economically feasible at present. Aluminum is the most abun- 
dant metal to be found in the earth’s crust (8.1%), but is never found free in 
nature. In addition to the minerals mentioned above, it is found in feldspars, 
granite, and in many other common minerals. Pure aluminum, a silvery-white 
metal, possesses many desirable characteristics. It is light, nontoxic, has a 
pleasing appearance, can easily be formed, machined, or cast, has a high ther- 
mal conductivity, and has excellent corrosion resistance. It is nonmagnetic and 
nonsparking, stands second among metals in the scale of malleability, and sixth 
in ductility. It is extensively used for kitchen utensils, outside building decora- 
tion, and in thousands of industrial applications where a strong, light, easily 
constructed material is needed. Although its electrical conductivity is only 
about 60% that of copper per area of cross section, it is used in electrical trans- 
mission lines because of its light weight. Pure aluminum is soft and lacks 
strength, but it can be alloyed with small amounts of copper, magnesium, sili- 
con, manganese, and other elements to impart a variety of useful properties. 
These alloys are of vital importance in the construction of modern aircraft and 
rockets. Aluminum, evaporated in a vacuum, forms a highly reflective coating 
for both visible light and radiant heat. These coatings soon form a thin layer 
of the protective oxide and do not deteriorate as do silver coatings. They have 
found application in coatings for telescope mirrors, in making decorative pa- 
per, packages, toys, and in many other uses. The compounds of greatest im- 
portance are aluminum oxide, the sulfate, and the soluble sulfate with potas- 
sium (alum). The oxide, alumina, occurs naturally as ruby, sapphire, 
corundum, and emery, and is used in glassmaking and refractories. Synthetic 
ruby and sapphire have found application in the construction of lasers for pro- 
ducing coherent light. In 1852, the price of aluminum was about $545/lb, and 
just before Hall’s discovery in 1886, about $11.00. The price rapidly dropped 
to 30c and has been as low as 15c/Ib. 

Americium — (the Americas), Am; at. wt. 243; at. no. 95; m.p. 994+ 4°C; 
b.p. 2607°C; sp. gr. 13.67 (20°C); valence 2, 3, 4, 5, or 6. Americium was the 
fourth transuranium element to be discovered; the isotope Am™' was identified 
by Seaborg, James, Morgan, and Ghiorso late in 1944 at the wartime Metal- 
lurgical Laboratory (now the Argonne National Laboratory) of the University 
of Chicago as the result of successive neutron capture reactions by plutonium 
isotopes in a nuclear reactor: 


& 
Pu? ?9(nyPu?4° (nyPu?* la» Am?*? 


Since the isotype Am~*can be prepared in relatively pure form by extraction 
as a decay product over a period of years from strongly neutron-bombarded 
plutonium Pu" this isotope is used for much of the chemical investigation of 
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this element. Better suited is the isotope Am”? due to its longer half-life (8.8% 
10° years as compared to 470 years for Am™"), A mixture of the isotopes Am™*", 
Am™?, and Am™ can be prepared by intense neutron irradiation of Am*™! 
according to the reactions Am*™ (n, y) Am”? (n, y) Am™’. Nearly isotopically 
pure Am”? can be prepared by a sequence of neutron bombardments and 
chemical separations as follows: neutron bombardment of Am" yields Pu? 
by the reactions Am™! (n, y) Am™? EC; Pu™, after chemical separation the 
Pu?” can be transformed to Am via the reactions Pu?” (n, y) Pu%’? B-; Am 
3 and the Am” can be chemically sparated. Fairly pure Pu? can be prepared 
more simply by very intense neutron irradiation of Pu”? as the result of succes- 
sive neutron-capture reactions. Americium metal has been prepared by reduc- 
ing the trifluoride with barium vapor at 1000 to 1200°C or the dioxide by lan- 
thanum metal. The luster of freshly prepared americium metal is whiter and 
more silvery than plutonium or neptunium prepared in the same manner. It 
appears to be more malleable than uranium or neptunium and tarnishes slowly 
in dry air at room temperature. Americium is thought to exist in two forms: 
an alpha form which has a double hexagonal close-packed structure and a 
loose-packed cubic beta form. Americium must be handled with great care to 
avoid personal contamination. As little as 0.03 ug of Am™* is the maximum 
permissible total body burden. The alpha activity from Am** is about three 
times that of radium. When gram quantities of Am™’ are handled, the intense 
gamma activity makes exposure a serious problem. Americium dioxide, AmO:, 
is the most important oxide. AmF,, AmF,, AmCl,, AmBr;, Aml;, and other 
compounds have been prepared. The isotope Am™" has been used as a portable 
source for gamma radiography. It has also been used as a radioactive glass 
thickness gage for the flat glass industry, and.as a source of ionization for 
smoke detectors. Americium-241 is available from the A.E.C. at a cost of $150/ 
g and Americium-243 at a cost of $100/mg. 

Antimony — (Gr. anti plus monos — a metal not found alone), sb; at. wt. 
121.75; at. no. 51; m.p. 630.74°C; b.p. 1750°C; sp. gr. 6.691 (20°C); valence 
0, -3, +3, or +5. Antimony was recognized in compounds by the ancients 
and was known as a metal at the beginning of the 17th century and possibly 
much earlier. It is not abundant, but is found in over 100 mineral species. It is 
sometimes found native, but more frequently as the sulfide, stibnite (Sb.S;,); it 
is also found as antimonides of the heavy metals, and as oxides. It is extracted 
from the sulfide by roasting to the oxide, which is reduced by salt and scrap 
iron; from its oxides it is also prepared by reduction with carbon. Two allo- 
tropic forms of antimony exist: the normal stable, metallic form, and the amor- 
phous gray form. The so-called explosive antimony is an ill-defined material 
always containing an appreciable amount of halogen; therefore, it no longer 
warrants consideration as a separate allotrope. The yellow form, obtained by 
oxidation of stibine, SbH;, is probably impure, and is not a distinct form. 
Metallic antimony is an extremely brittle metal of a flaky, crystalline texture. 
It is bluish white and has a metallic luster. It is not acted on by air at room 
temperature, but burns brilliantly when heated with the formation of white 
fumes of Sb,O,. It is a poor conductor of heat and electricity, and has a hard- 
ness of 3 to 3.5. Antimony, available commerciaily with a purity of 99.999 + 
%, is finding use in semiconductor technology for making infrared detectors, 
diodes, and Hall-effect devices. Commercial-grade antimony is widely used in 
alloys with percentages ranging from | to 20. It greatly increases the hardness 
and mechanical strength of lead. Batteries, antifriction alloys, type metal, small 
arms and tracer bullets, cable sheathing, and minor products use about half 
the metal produced. Compounds taking up the other half are oxides, sulfides, 
sodium ancimonate, and antimony trichloride. These are used in manufacturing 
flame- proofing compounds, paints, ceramic enamels, glass, and pottery. Tar- 
tar emetic (hydrated potassium antimonyltartate) has been used in medicine. 
Antimony and many of its compounds are toxic. Exposure to antimony and 
its compounds should not exceed 0.5 mgIM? (8-hr time weighted average 40-hr 
work week). 

Argon — (Gr. argos, inactive), Ar; at. wt. 39.948; at. no. 18; freezing pt. 
—189.2°C; b.p.—185.7°C; density 1.7837 g/l. Its presence in air was suspected 
by Cavendish in 1785, discovered by Lord Rayleigh and Sir William Ramsay 
in 1894. The gas is prepared by fractionation of liquid air, the atmosphere 
containing 0.94% argon. The atmosphere of Mars contains 1.6% of Ar*° and 5 
p.p.m. of Ar’*. Argon is two and one half times as soluble in water as nitrogen, 
having about the same solubility as oxygen. It is recognized by the characteristic 
lines in the red end of the spectrum. It is used in electric light bulbs and in 
fluorescent tubes at a pressure of about 3 mm, and in filling photo tubes, glow 
tubes, etc. Argon is also used as an inert gas shield for arc welding and cutting, 
as a blanket for the production of titanium and other reactive elements, and 
as a protective atmosphere for growing silicon and germanium crystals. Argon 
is colorless and odorless, both as a gas and liquid. It is available in high-purity 
form. Commercial argon is available at a cost of about 10c per cubic foot. 
Argon is considered to be a very inert gas and is not now known to form true 
chemical compounds, as do krypton, xenon, and radon. However, it does form 
a hydrate having a dissociation pressure of 105 atm at 0°C. Ion molecules such 
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as (ArKr)*, (ArXe)*, (NeAr)* have been observed spectroscopically. Argon also 
forms a clathrate with B hydroquinone. This clathrate is stable and can be 
stored for a considerable time, but a true chemical bond does not exist. Van 
der Waals’ forces act to hold the argon. Naturally occurring argon is a mixture 
of three isotopes. Five other radioactive isotopes are now known to exist. 

Arsenic — (L. arsenicum, Gr. arsenikon, yellow orpiment, identified with 
arsenikos, male, from the belief that metals were different sexes; Arab, az- 
zernikh, the orpiment from Persian zerni-zar, gold), As; at. wt. 74.9216; at. 
no. 33; valence —3, 0, +3 or +5. Elemental arsenic occurs in two solid modi- 
fications: yellow, and gray or metallic, with specific gravities of 1.97, and 5.73, 
respectively. Gray arsenic, the ordinary stable form, has a m.p. of 817°C (28 
atm) and sublimes at 613°C. Several other allotropic forms of arsenic are re- 
ported in the literature. It is believed that Albertus Magnus obtained the ele- 
ment in 1250 A.D. In 1649 Schroeder published two methods of preparing the 
element. It is found native, in the sulfides realgar and orpiment, as arsenides 
and sulfarsenides of heavy metals, as the oxide, and as arsenates. Mispickel or 
arsenopyrite (FeSAs) is the most common mineral, from which on heating the 
arsenic sublimes leaving ferrous sulfide. The element is a steel gray, very brittle, 
crystalline, semimetallic solid; it tarnishes in air, and~when heated is rapidly 
oxidized to arsenous oxide (As,O;) with the odor of garlic. Arsenic and its 
compounds are poisonous. Exposure to arsenic and its compounds (as As) 
should not exceed 0.5 mg/M? (8-hr time-weighted average-40 hr work week.) 
These values, however, are being studied, and may be lowered. Arsenic is also 
used in bronzing, pyrotechny, and for hardening and improving the sphericity 
of shot. The most important compounds are white arsenic (As,0;), the sulfide, 
Paris green 3Cu(AsO;),*Cu(C;H;0;):, calcium arsenate, and lead arsenate; the - 
last three have been used as agricultural insecticides and poisons. Marsh’s test 
makes use of the formation and ready decomposition of arsine (AsH;). Arsenic 
is available in high-purity form. It is finding increasing uses as a doping agent 
in solid-state devices such as transistors. Gallium arsenide is used as a laser 
material to convert electricity directly into coherent light. 

Astatine — (Gr. astatos, unstable), At; at. wt. ~210; at. no. 85; m.p.302°C; 
b.p. 337°C; valence probably 1, 3, 5, or 7. Synthesized in 1940 by D.R. Corson, 
K. R. MacKenzie, and E. Segre at the University of California by bombarding 
bismuth with alpha particles. The longest-lived isotope, At”, has a half-life 
of only 8.3 hr. Twenty isotopes are now known. Minute quantities of At™"*, 
At?"*, and At?" exist in equilibrium in nature with naturally occurring uranium 
and thorium isotopes, and traces of At?’’ are in equilibrium with U*” and Np””” 
resulting from interaction of thorium and uranium with naturally produced 
neutrons. The total amount of astatine present in the earth’s crust, however, 
totals less than 1 oz. Astatine can be produced by bombarding bismuth with 
energetic alpha particles to obtain the relatively long-lived At?-*", which can 
be distilled from the target by heating it in air. Only about 0.05 yg of astatine 
have been prepared to date. The ‘‘time of flight’’ mass spectrometer has been 
used to confirm that this highly radioactive halogen behaves chemically very 
much like other halogens, particularly iodine. The interhalogen compounds 
Atl, AtBr, and AtCl are known to form, but it is not yet known if astatine 
forms diatomic astatine molecules. HAt and CH;At (methyl astatide) have been 
detected. Astatine is said to be more metallic than iodine, and, like iodine, it 
probably accumulates in the thyroid gland. Workers at the Brookhaven Na- 
tional Laboratory have recently used reactive scattering in crossed molecular 
beams to identify and measure elementary reactions involving astatine. 

Barium — (Gr. barys, heavy), Ba; at. wt. 137.33 +0.01, at. no, 56; m.p. 
725°C; b.p.1640°C; sp. gr. 3.5 (20°C); valence 2. Baryta was distinguished 
from lime by Scheele in 1774; the element was discovered by Sir Humphrey 
Davy in 1808. It is found only in combination with other elements, chiefly in 
barite or heavy spar (sulfate) and witherite (carbonate) and is prepared by elec- 
trolysis of the chloride. Barium is a metallic element, soft, and when pure is 
silvery white like lead; it belongs to the alkaline earth group, resembling cal- 
cium chemically. The metal oxidizes very easily and should be kept under pe- 
troleum or other suitable oxygen-free liquids to exclude air. It is decomposed 
by water or alcohol. The metal is used as a ‘‘getter’’ in vacuum tubes. The 
most important compounds are the peroxide (BaO;), chloride, sulfate, carbon- 
ate, nitrate, and chlorate. Lithopone, a pigment containing barium sulfate and 
zinc sulfide, has good covering power, and does not darken in the presence of 
sulfides. The sulfate, as permanent white or blanc fixe, is also used in paint, in 
X-ray diagnostic work, and in glassmaking. Barite is extensively used as a wet- 
ting agent in oilwell drilling fluids, and also in making rubber. The carbonate 
has been used as a rat poison, while the nitrate and chlorate give colors in 
pyrotechny. The impure sulfide phosphoresces after exposure to the light. The 
compounds and the metal are not expensive. Barium metal (99.5+% pure) 
costs about $20.00/ Ib. All barium compounds that are water or acid soluble 
are poisonous. Naturally occurring barium is a mixture of seven stable isotopes. 
Thirteen other radioactive isotopes are known to exist. 

Berkelium — (Berkeley, home of the University of California), Bk; at. wt. 
247; at. no. 97; valence 3 or 4; sp. gr. 14 (est.). Berkelium, the eighth member 
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of the actinide transition series, was discovered in December 1949 by Thomp- 
son, Ghiorso, and Seaborg, and was the fifth transuranium element synthe- 
sized. It was produced by cyclotron bombardment of milligram amounts of 
Am” with helium ions at Berkeley, California. The first isotope produced had 
a mass number of 243 and decayed with a half-life of 4.6 hr. Eight isotopes 
are now known and have been synthesized. The existence of Bk*“’, with a half- 
life of 314 days, makes it feasible to isolate berkelium in weighable amounts 
so that its properties can be investigated with macroscopic quantities. One of 
the first visible amounts of a pure berkelium compound, berkelium chloride, 
was produced in 1962. It weighed 3 billionth of a gram. Berkelium has not yet 
been prepared in elemental form, but it is expected to be a silvery metal, easily 
soluble in dilute mineral acids, and readily oxidized by air or oxygen at elevated 
temperatures to form the oxide. X-ray diffraction methods have been used to 
identify the following compounds: BkO:, Bk,0;, BkF;, BkCl,, and BkOCI. As 
with other actinide elements, berkelium tends to accumulate in the skeletal sys- 
tem. The maximum permissible body burden of Bk? in the human skeleton is 
about 0.0004 yg. Because of its rarity, berkelium presently has no commercial 
or technological use. 

Beryllium — (Gr. beryllos, beryl; also called Glucinium or Glucinum, Gr. 
glykys, sweet), Be; at. wt. 9.01218; at. no. 4; m.p. 1278+5°C; b.p. 2970°C; 
sp. gr. 1.848 (20° C); valence 2. Discovered as the oxide by Vauquelin in beryl 
and in emeralds in 1798. The metal was isolated in 1828 by Wohler and by 
Bussy independently by the action of potassium on beryllium chloride. Beryl- 
lium is found in some 30 mineral species, the most important of which are 
bertrandite, beryl, chrysoberyl, and phenacite. Aquamarine and emerald are 
precious forms of beryl. Beryl (3BeO-Al,0;°6SiO.) and bertrandite 
(4BeO -2SiO.,-H;0) are the most important commercial sources of the element 
and its compounds. Most of the metal is now prepared by reducing beryllium 
fluoride with magnesium metal. Beryllium metal did not become readily avail- 
able to industry until 1957. The metal, steel gray in color, has many desirable 
properties. It is one of the lightest of all metals, and has one of the highest 
melting points of the light metals. Its modulus of elasticity is about one third 
greater than that of steel. It resists attack by concentrated nitric acid, has ex- 
cellent thermal conductivity, and is nonmagnetic. It has a high permeability to 
X-rays, and when bombarded by alpha particles, as from radium or polonium, 
neutrons are produced in the ratio of about 30 neutrons/million alpha particles. 
At ordinary temperatures beryllium resists oxidation in air, although its ability 
to scratch glass is probably due to the formation of a thin layer of the oxide. 
Beryllium is used as an alloying agent in producing beryllium copper, which is 
extensively used for springs, electrical contacts, spot-welding electrodes, and 
nonsparking tools. It has found application as a structural material for high- 
speed aircraft, missiles, spacecraft, and communication satellites. It is being 
used in the windshield frame, brake discs, support beams, and other structural 
components of the space shuttle. Because beryllium is relatively transparent to 
X-rays, ultra-thin Be-foil is finding use in X-ray lithography for reproduction 
of micro-miniature integrated circuits. 

Beryllium is used in nuclear reactors as a reflector or moderator for it has a 
low thermal neutron absorption cross section. It is used in gyroscopes, com- 
puter parts, and instruments where lightness, stiffness, and dimensional stabil- 
ity are required. The oxide has a very high melting point and is also used in 
nuclear work and ceramic applications. Beryllium and its salts are toxic and 
should be handled with the greatest of care. Beryllium and its compounds 
should not be tasted to verify the sweetish nature of beryllium (as did early 
experimenters). The metal, its alloys, and its salts can be handled safely if cer- 
tain work codes are observed, but no attempt should be made to work with 
beryllium before becoming familiar with proper safeguards. Exposure to beryl- 
lium dust in air should be limited to 2ug/M? (8-hr time-weighted average — 
40-hr week), with a ceiling concentration of Sug/M?. A maximum peak above 
the acceptable ceiling concentration for an 8-hr shift is 25 » g/M? for a maxi- 
mum duration of 30 min. These values are being reviewed and 
studied. Beryllium metal in vacuum cast billet form is priced roughly at $150/ 
Ib. Fabricated forms are more expensive. 

Bismuth — (Ger. Weisse Masse, white mass; later Wismuth and Bisemutum), 
Bi; at. wt. 208.9808; at. no. 83; m.p. 271.3°C; b.p. 1560+ 5°C; sp. gr. 9.747 
(20°C); valence 3 or 5. In early times bismuth was confused with tin and lead. 
Claude Geoffroy the Younger showed it to be distinct from lead in 1753. It is 
a white, crystalline, brittle metal with a pinkish tinge. It occurs native. The 
most important ores are bismuthinite or bismuth glance (Bi:S;) and bismite 
(Bi,O,). Peru, Japan, Mexico, Bolivia, and Canada are major bismuth produc- 
ers. Much of the bismuth produced in the U.S. is obtained as a by-product in 
refining lead, copper, tin, silver, and gold ores. Bismuth is the most diamag- 
netic of all metals, and the thermal conductivity is lower than any metal, except 
mercury. It has a high electrical resistance, and has the highest Hall effect of 
any metal (i.e., greatest increase in electrical resistance when placed in a mag- 
netic field). “‘Bismanol’’ is a permanent magnet of high coercive force, made 
of MnBi, by the U.S, Naval Ordnance Laboratory. Bismuth expands 3.32% 
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on solidification. This property makes bismuth alloys particularly suited to the 
making of sharp castings of objects subject to damage by high temperatures. 
With other metals such as tin, cadmium, etc. bismuth forms low-melting alloys 
which are extensively used for safety devices used in fire detection and extin- 
guishing systems. Bismuth is used in producing malleable irons and is finding 
use as a catalyst for making acrylic fibers. When bismuth is heated in air it 
burns with a blue flame, forming yellow fumes of the oxide. The metal is also 
used as a thermocouple material (has highest negativity known), and has found 
application as a carrier for U?** or U®® fuel in atomic reactors. Its soluble salts 
are characterized by forming insoluble basic salts on the addition of water, a 
property sometimes used in detection work. Bismuth oxychloride is used exten- 
sively in cosmetics. Bismuth subnitrate and subcarbonate are used in medicine. 
Bismuth metal costs about $8/Ib. 

Boron — (Ar. Buragq, Pers. Burah), B; at. wt. 10.81; at. no. 5;:m.p. 2079°C; 
b.p. sublimes 2550°C; sp. gr. of crystals 2.34, of amorphous variety 2.37; val- 
ence 3, Boron compounds have been known for thousands of years, but the 
element was not discovered until 1808 by Sir Humphry Davy and by Gay-Lus- 
sac and Thenard. The element is not found free in nature, but occurs as ortho- 
boric acid usually in certain volcanic spring waters and as borates in borax and 
colemanite. Ulexite, another boron mineral, is interesting as it is nature’s own 
version of ‘‘fiber optics.’’ By far the most important source of boron is the 
mineral rasorite, also known as kernite, found in the Mojave dersert of Cali- 
fornia. Extensive borax deposits are also found in Turkey. Boron exists natu- 
rally as 19.78%, B’® isotope and 80.22%,B"! isotope. High-purity crystalline 
boron may be prepared by the vapor phase reduction of boron trichloride or 
tribromide with hydrogen on electrically heated filaments. The impure, or 
amorphous, boron, a brownish- black powder, can be obtained by heating the 
trioxide with magnesium powder. Boron of 99.9999% purity has been produced 
and is available commercially. Elemental boron has an energy band gap of 1.50 
to 1.56 eV, which is higher than that of either silicon or germanium. It has 
interesting optical characteristics, transmitting portions of the infrared, and is 
a poor conductor of electricity at room temperature, but a good conductor at 
high temperature. Amorphous boron is used in pyrotechnic flares to provide a 
distinctive green color, and in rockets as an igniter. The most important com- 
pounds of boron are boric, or boracic, acid, widely used as a mild antiseptic, 
and borax (Na2B,O,:10H,0), which serves as a cleansing flux in welding and 
as a water softener in washing powders. Boron compounds are used in produc- 
tion of enamels for covering steel of refrigerators, washing machines, and like 
products. Boron compounds are also extensively used in the manufacture of 
borosilicate glasses. The isotope boron 10 is used as a control for nuclear reac- 
tors, as a shield for nuclear radiation, and in instruments used for detecting 
neutrons. Boron nitride has remarkable properties and can be used to make a 
material as hard as diamond. The nitride also behaves like an electrical insula- 
tor but conducts heat like a metal. It also has lubricating properties similar to 
graphite. The hydrides are easily oxidized with considerable energy liberation, 
and have been studied for use as rocket fuels. Demand is increasing for boron 
filaments, a high-strength, lightweight material chiefly employed for advanced 
aerospace structures. Boron is similar to carbon in that it has a capacity to 
form stable covalently bonded molecular networks. Carboranes, metallobor- 
anes, phosphacarboranes, and other families comprise thousands of com- 
pounds.Crystalline boron (99%) costs about $/g. Amorphous boron costs 
about $/1lb. Elemental boron is not considered to be a poison, but assimilation 
of its compounds has a cumulative poisonous effect. Care must be taken in 
handling these. 

Bromine — (Gr. bromos, stench), Br; at. wt. 79.904; at. no. 35; m.p. 
-7.2°C; b.p. 58.78°C; density of gas 7.59 g/f, liquid 3.12 (20°C); valence 1, 
3, 5, or 7. Discovered by Balard in 1826, but not prepared in quantity until 
1860. A member of the halogen group of elements, it is obtained from natural 
brines from wells in Michigan and Arkansas. Little bromine is extracted today 
from seawater, which contains only about 85 ppm. Bromine is the only liquid 
nonmetallic element. It is a heavy, mobile, reddish-brown liquid, volatilizing 
readily at room temperature to a red vapor with a strong disagreeable odor, 
resembling chlorine, and having a very irritating effect on the eyes and throat; 
it is readily soluble in water or carbon disulfide, forming a red solution; it is 
less active than chlorine but more so than iodine; it unites readily with many 
elements and has a bleaching action; when spilled on the skin it produces pain- 
ful sores. It presents a serious health hazard, and maximum safety precautions 
should be taken when handling it. Much of the bromine output in the U.S. is 
used in the production of ethylene dibromide, a lead scavenger used in making 
gasoline antiknock compounds. Lead in gasoline, however, is presently being 
drastically reduced, due to environmental considerations. This will greatly af- 
fect future production of bromine. Bromine is also used in making fumigants, 
flameproofing agents, water purification compounds, dyes, medicinals, sanitiz- 
ers, inorganic bromides for photography, etc. Organic bromides are also im- 
portant. 

Cadmium — (L. cadmia; Gr. kadmeia — ancient name for calamine, zinc car- 
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bonate), Cd; at. wt. 112.41 + 0.01; at. no. 48; m.p. 320.9°C; b.p. 765°C; sp. 
gr. 8.65 (20°C); valence 2. Discovered by Stromeyer in 1817 from an impurity 
in zinc carbonate. Cadmium most often occurs in small quantities associated 
with zinc ores, such as sphalerite (ZnS). Greenockite (CdS) is the only mineral 
of any consequence bearing cadmium. Almost all cadmium is obtained as a by- 
product in the treatment of zinc, copper, and lead ores. It is a soft, bluish- 
white metal which is easily cut with a knife. It is similar in many respects to 
zinc. It is acomponent of some of the lowest melting alloys; it is used in bearing 
alloys with low coefficients of friction and great resistance to fatigue; it is used 
extensively in electroplating, which accounts for about 60% of its use. It is also 
used in many types of solder, for standard E.M.F. cells, for Ni-Cd batteries, 
and as a barrier to control atomic fission. Cadmium compounds are used in 
black and white television phosphors and in blue and green phosphors for color 
TV tubes. It forms a number of salts, of which the sulfate is the most common; 
the sulfide is used as a yellow pigment. Cadmium and solutions of its com- 
pounds are toxic. Failure to appreciate the toxic properties of cadmium may 
cause workers to be unwittingly exposed to dangerous fumes. Silver solder, for 
example, which contains cadmium, should be handled with care. Serious tox- 
icity problems have been found from long-term exposure and work with cad- 
mium plating baths: Exposure to cadmium dust should not exceed 0.05 mg/M? 
(8-hr time-weighted average, 40-hr week). The ceiling concentration (maxi- 
mum), for a period of 15 min, should not exceed 0.15 mg/M’. Cadmium oxide 
fume exposure (8-hr, 40-hr week) should not exceed 0.05 mg/M’, and the max- 
imum concentration should not exceed 0.05 mg/M?. These values are presently 
being restudied and recommendations have been made to reduce the 
exposure.The current price of cadmium is about $3/Ib. It is available in high 
purity form. 

Calcium — (L. calx, lime), Ca; at. wt. 40.08; at. no. 20; m.p. 839 + 2°C; 
b.p. 1484°C; sp. gr. 1.55 (20°C); valence 2. Though lime was prepared by the 
Romans in the first century under the name calx, the metal was not discovered 
until 1808. After learning that Berzelius and Pontin prepared calcium amalgam 
by electrolyzing lime in mercury, Davy was able to isolate the impure metal. 
Calcium is a metallic element, fifth in abundance in the earth’s crust, of which 
it forms more than 3%. It is an essential constituent of leaves, bones, teeth, 
and shells. Never found in nature uncombined, it occurs abundantly as Jime- 
stone (CaCO;), gypsum (CaSO,:2H,0), and fluorite (CaF;); apatite is the fluo- 
phosphate or chlorophosphate of calcium. The metal has a silvery color, is 
rather hard, and is prepared by electrolysis of the fused chloride to which cal- 
cium fluoride is added to lower the melting point. Chemically it is one of the 
alkaline earth elements; it readily forms a white coating of nitride in air, reacts 
with water, burns with a yellow-red flame, forming largely the nitride. The 
metal is used as a reducing agent in preparing other metals such as thorium, 
uranium, zirconium, etc., and is used as a deoxidizer, desulfurizer, or decar- 
burizer for various ferrous and nonferrous alloys. It is also used as an alloying 
agent for aluminum, beryllium, copper, lead, and magnesium alloys, and serves 
as a ‘‘getter’’ for residual gases in vacuum tubes, etc. Its natural and prepared 
compounds are widely used. Quicklime (CaO), made by heating limestone and 
changed into slaked lime by the careful addition of water, is the great cheap 
base of chemical industry with countless uses. Mixed with sand it hardens as 
mortar and plaster by taking up carbon dioxide from the air. Calcium from 
limestone is an important element in Portland cement. The solubility of the 
carbonate in water containing carbon dioxide causes the formation of caves 
with stalactites and stalagmites and hardness in water. Other important com- 
pounds are the carbide (CaC;), chloride (CaCl.), cyanamide (Ca(CN,)), hy- 
pochlorite (Ca(OCI),), nitrate (Ca(NO;);), and sulfide (CaS), 

Californium — (State and University of California), Cf; at. wt. 251; at. no. 
98. Californium, the sixth transuranium element to be discovered, was pro- 
duced by Thompson, Street, Ghiorso, and Seaborg in 1950 by bombarding 
microgram quantities of Cm*? with 35 MeV helium ions in the Berkeley 60-in. 
cyclotron. Californium (III) is the only ion stable in aqueous solutions, all at- 
tempts to reduce or oxidize californium (III) having failed. The isotope Cf*#* 
results from the beta decay of Bk*” while the heavier isotopes are produced by 
intense neutron irradiation by the reactions: 


B 
Bk? 4° (ny)Bk? 5° > Cf? $° and Cf? 49 (n,y)Cf? $° 


followed by 
Cf2 5° (n,y)Cf? $1 (n,y)Cf? $2 


The existence of the isotopes Cf, Cf, Cf**!, and Cf**? makes it feasible to 
isolate californium in weighable amounts so that its properties can be investi- 
gated with macroscopic quantities. Californium-252 is a very strong neutron 
emitter. One microgram releases 170 million neutrons per minute, which pre- 
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sents biological hazards. Proper safeguards should be used in handling califor- 
nium. In 1960 a few tenths of a microgram of californium trichloride CfCl,, 
californium oxychloride, CfOCI, and californium oxide, Cf,O3, were first pre- 
pared. Reduction of californium to its metallic state has not yet been accom- 
plished. Because californium is a very efficient source of neutrons, many new 
uses are expected for it. It has already found use in neutron moisture gages 
and in well-logging (the determination of water and oil-bearing layers.) It is 
also being used as a portable neutron source for discovery of metals such as 
gold or silver by on-the-spot activation analysis. Cf**? is now being offered for 
sale by the A.E.C. at a cost of $10/0. lug. As of May 1975, more than 63 mg 
have been produced and sold. It has been suggested that californium may be 
produced in certain stellar explosions, called supernovae, for the radioactive 
decay of Cf*** (55-day half-life) agrees with the characteristics of the light 
curves of such explosions observed through telescopes. This suggestion, how- 
ever, is questioned. 

Carbon — (L. carbo, charcoal), C; at. wt. 12 exactly (C7); at. wt. (natural 
carbon) 12.011; at. no. 6; m.p. ~ 3550°C, graphite sublimes at 3367 + 25°C; 
b.p. 4827°C; sp. gr. amorphous 1.8 to 2.1, graphite 1.9 to 2.3, diamond 3.15 
to 3.53 (depending on variety); gem diamond 3.513 (25°C); valence 2, 3, or 4. 
Carbon, an element of prehistoric discovery, is very widely distributed in na- 
ture. It is found in abundance in the sun, stars, comets, and atmospheres of 
most planets. Carbon in the form of microscopic diamonds is found in some 
meteorites. Natural diamonds are found in kimberlite of ancient volcanic 
‘‘pipes,’’ such as found in South Africa, Arkansas, and elsewhere. Diamonds 
are now also being recovered from the ocean floor off the Cape of Good Hope. 
About 30% of all industrial diamonds used in the U.S. are now made synthet- 
ically. The energy of the sun and stars can be attributed at least in part to the 
well-known carbon-nitrogen cycle. Carbon is found free in nature in three al- 
lotropic forms: amorphous, graphite, and diamond. A fourth form, known as 
‘‘white’’ carbon, is now thought to exist. Graphite is one of the softest known 
materials while diamond is one of the hardest. Graphite exists in two forms: 
alpha and beta. These have identical physical properties, except for their crystal 
structure. Naturally occurring graphites are reported to contain as much as 
30% of the rhombohedral (beta) form, whereas synthetic materials contain only 
the alpha form. The hexagonal alpha type can be converted to the beta by 
mechanical treatment, and the beta form reverts to the alpha on heating it 
above 1000°C. In 1969 a new allotropic form of carbon was produced during 
the sublimation of pyrolytic graphite at low pressures. Under free-vaporization 
conditions above +2550 K, ‘‘white’’ carbon forms as small transparent crystals 
on the edges of the basal planes of graphite. The interplanar spacings of 
“‘white’’ carbon are identical to those of a carbon form noted in the graphitic 
gneiss from the Ries (meteoritic) Crater of Germany. ‘‘White’’ carbon is a 
transparent birefringent material. Little information is presently available 
about this allotrope. In combination, carbon is found as carbon dioxide in the 
atmosphere of the earth and dissolved in all natural waters. It is a component 
of great rock masses in the form of carbonates of calcium (limestone), magne- 
sium, and iron. Coal, petroleum, and natural gas are chiefly hydrocarbons. 
Carbon is unique among the elements in the vast number of variety of com- 
pounds it can form. With hydrogen, oxygen, and nitrogen, and other elements, 
it forms a very large number of compounds, carbon atom often being linked 
to carbon atom. There are upwards of a million or more known carbon com- 
pounds, many thousands of which are vital to organic and life processes. With- 
out carbon, the basis for life would be impossible. While it has been thought 
that silicon might take the place of carbon in forming a host of similar com- 
pounds, it is now not possible to form stable compounds with very long chains 
of silicon atoms. The atmosphere of Mars contains 96.2% CO. Some of the 
most important compounds of carbon are carbon dioxide (CO,), carbon mon- 
oxide (CO), carbon disulfide (CS,), chloroform (CHCI;), carbon tetrachloride 
(CCL), methane (CH,), ehtylene (C,H,), acetylene (C,H,), benzene (C.Hs), 
ethyl alcohol (C:HsOH), acetic acid (CH;COOH), and their derivatives. Car- 
bon has seven isotopes. In 1961 the International Union of Pure and Applied 
Chemistry adopted the isotope carbon-12 as the basis for atomic weights, Car- 
bon-14, an isotope with a half-life of 5730 years, has been widely used to date 
such materials as wood, archeological speciments, etc. Carbon-13 is now com- 
mercially available at a cost of $700/g. 


Cerium — (named for the asteroid Ceres, which was discovered in 1801 only 
2 years before the element), Ce; at. wt. 140.12; at. no. 58; m.p. 799°C; b.p. 
3426°C; sp. gr. 6.657 (25°C); valence 3 or 4. Discovered in 1803 by Klaproth 
and by Berzelius and Hisinger; metal prepared by Hillebrand and Norton in 
1875. Cerium is the most abundant of the metals of the so-called rare earths; 
it is found in a number of minerals including allanite (also known as orthite), 
monazite, bastnasite, cerite, and samarskite. Monazite and bastnasite are pres- 
ently the two most important sources of cerium. Large deposits of monazite 
found on the beaches of Travancore, India, in river sands in Brazil, and depos- 
its of allanite in the western United States, and bastnasite in Southern Califor- 
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nia will supply cerium, thorium, and the other rare-earth metals for many years 
to come. Metallic cerium is prepared by metallothermic reduction techniques, 
such as by reducing cerous fluoride with calcium, or by electrolysis of molten 
cerous chloride or other cerous halides. The metallothermic technique is used 
to produce high-purity cerium. Cerium is especially interesting because of its 
variable electronic structure. The energy of the inner 4f level is nearly the same 
as that of the outer or valence electrons, and only small amounts of energy are 
required to change the relative occupancy of these electronic levels. This gives 
rise to dual valency states. For example, a volume change of about 10% occurs 
when cerium is subjected to high pressures or low temperatures. It appears that 
the valence changes from about 3 to 4 when it is cooled or compressed. The 
low temperature behavior of cerium is complex. Four allotropic modifications 
are thought to exist: cerium at room temperature and at atmospheric pressure 
is known as y cerium. Upon cooling to —23°C, y cerium changes to f cerium. 
The remaining y cerium starts to change to a cerium when cooled to —158°C, 
and the transformation is complete at —196°C. a Cerium has a density of 8.24; 
6 cerium exists above 726°C. At atmospheric pressure, liquid cerium is more 
dense than its solid form at the melting point. Cerium is an iron-gray lustrous 
metal. It is malleable, and oxidizes very readily at room temperature, especially 
in moist air. Except for europium, cerium is the most reactive of the ‘‘rare- 
earth’’ metals. It slowly decomposes in cold water, and rapidly in hot water. 
Alkali solutions and dilute and concentrated acids attack the metal rapidly. The 
pure metal is likely to ignite if scratched with a knife. Ceric salts are orange 
red or yellowish; cerous salts are usually white. Cerium is a component of misch 
metal, which is extensively used in the manufacture of pyrophoric alloys for 
cigarette lighters, etc. While cerium is not radioactive, the impure commercial 
grade may contain traces of thorium, which is radioactive. The oxide is an 
important constituent of incandescent gas mantles and it is emerging as a hy- 
drocarbon catalyst in ‘‘self-cleaning’’ ovens. In this application it can be incor- 
porated into oven walls to prevent the collection of cooking residues. As ceric 
sulfate it finds extensive use as a volumetric oxidizing agent in quantitative 
analysis. Cerium compounds are used in the manufacture of glass, both as a 
component and as a decolorizer. The oxide is finding increased use as a glass 
polishing agent instead of rouge, for it is much faster than rouge in polishing 
glass surfaces. Cerium, with other rare earths, is used in carbon-arc lighting, 
especially in the motion picture industry. It is also finding use as an important 
catalyst in petroleum refining and in metallurgical and nuclear applications. 
Commerical cerium metal costs about $75/lb. In small lots, 99.9% cerium costs 
about 30/g. ~ 

Cesium — (L. caesius, sky blue), Cs; at. wt. 132.9054; at. no. 55; m.p. 28.40+ 

0.01°C; b.p. 678.4°C; sp. gr. 1.873 (20°C); valence 1. Cesium was discovered 
spectroscopically by Bunsen and Kirchhoff in 1860 in mineral water from Dur- 
kheim. Cesium, an alkali metal, occurs in lepidolite, pollucite (a hydrated sili- 
cate of aluminum and cesium), and in other sources. One of the world’s richest 
sources of cesium is located at Bernic Lake, Manitoba. The deposits are esti- 
mated to contain 300,000 tons of pollucite, averaging 20% cesium. It can be 
isolated by electrolysis of the fused cyanide and by a number of other methods. 
Very pure, gas-free cesium can be prepared by thermal decomposition of ce- 
sium azide. The metal is characterized by a spectrum containing two bright 
lines in the blue along with several others in the red, yellow, and green. It is 
silvery white, soft, and ductile. It is the most electropositive and most alkaline 
element. Cesium, gallium, and mercury are the only three metals that are liquid 
at room temperature. Cesium reacts explosively with cold water, and reacts 
with ice at temperatures above —116°C. Cesium hydroxide, the strongest base 
known, attacks glass. Because of its great affinity for oxygen the metal is used 
as a “‘getter’’ in radio tubes. It is also used in photoelectric cells, as well as a 
catalyst in the hydrogenation of certain organic compounds. The metal has 
recently found application in ion propulsion systems. Although these are not 
usable in the earth’s atmosphere, | Ib of cesium in outer space theoretically 
will propel a vehicle 140 times as far as the burning of the same amount of any 
known liquid or solid. Cesium is used in atomic clocks, which are accurate to 
5 sec in 300 years. Its chief compounds are the chloride and the nitrate. The 
present price of cesium is about $100 to $375/ Ib depending on quantity and 
purity. 

Chlorine — (Gr. chloros, greenish yellow), Cl; at. wt. 35.453; at. no. 17; 
m.p. —100.98°C; b.p.—34.6°C; density 3.214 g/l; sp. gr. 1.56(—33.6°C); val- 
ence 1, 3, 5, or 7. Discovered in 1774 by Scheele, who thought it contained 
oxygen; named in 1810 by Davy, who insisted it was an element. In nature it is 
found in the combined state only, chiefly with sodium as common salt (NaCl), 
carnallite (KMgCl,:,0), and sylvite (KCI). It is a member of the halogen (salt- 
forming) group of elements and is obtained from chlorides by the action of 
oxidizing agents and more often by electrolysis; it is a greenish-yellow gas, com- 
bining directly with nearly all elements. At 10°C one volume of water dissolves 
3.10 volumes of chlorine, at 30°C only 1.77 volumes. Chlorine is widely used 
in making many everyday products. It is used for producing safe drinking water 
the world over. Even the smallest water supplies are now usually chlorinated. 
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It is also extensively used in the production of paper products, dyestuffs, tex- 
tiles, petroleum products, medicines, antiseptics, insecticides, foodstuffs, sol- 
vents, paints, plastics, and many other consumer products. Most of the chlorine 
produced is used in the manufacture of chlorinated compounds of sanitation, 
pulp bleaching, disinfectants, and textile processing. Further use is in the man- 
ufacture of chlorates, chloroform, carbon tetrachloride, and in the extraction 
of bromine. Organic chemistry demands much from chlorine, both as an oxi- 
dizing agent and in substitution, since it often brings desired properties in an 
organic compound when substituted for hydrogen, as in one from of synthetic 
rubber. Chlorine is a respiratory irritant. The gas irritates the mucous mem- 
branes and the liquid burns the skin. As little as 3.5 ppm can be detected as an 
odor, and 1000 ppm is likely to be fatal after a few deep breaths. It was used 
as a war gas in 1915. Exposure to chlorine should not exceed 1 ppm(8-hr time- 
weighted average — 40 hr week.) 

Chromium — (Gr. chroma, color), Cr; at. wt. 51.996; at. no. 24; m.p. 1857 
+ 20°C; b.p. 2672°C; sp. gr. 7.18 to 7.20 (20°C); valence chiefly 2, 3, or 6. 
Discovered in 1797 by Vauquelin, who prepared the metal the next year. Chro- 
mium is a steel-gray, lustrous, hard metal that takes a high polish. The principal 
ore is chromite (FeO-,0;), which is found in Southern Rhodesia, U.S.S.R., 
Transvaal, Turkey, Iran, Albania, Finland, Malagasy, and the Philippines. The 
metal is usually produced by reducing the oxide with aluminum. Chromium is 
used to harden steel, to manufacture stainless steel, and to form many useful 
alloys. Much is used in plating to produce a hard, beautiful surface and to 
prevent corrosion. Chromium is used to give glass an emerald green color. It 
finds wide use as a catalyst. All compounds of chromium are colored; the most 
important are the chromates of sodium and potassium (K2CrO,) and the di- 
chromates (K,Cr,0,) and the potassium and ammonium chrome alums, as 
KCr(SO,),°12H,O. The dichromates are used as oxidizing agents in quantita- 
tive analysis, also in tanning leather. Other compounds are of industrial value; 
lead chromate is chrome yellow, a valued pigment. Chromium compounds are 
used in the textile industry as mordants, and by the aircraft and other industries 
for anodizing aluminum. The refractory industry has found chromite useful 
for forming bricks and shapes, as it has a high melting point, moderate thermal 
expansion, and stability of crystalline structure. Chromium compounds are 
toxic and should be handled with proper safeguards. 

Cobalt — (Kobald, from the German, goblin or evil spirit, cobalos, Greek, 
mine), Co; at. wt. 58.9332; at. no. 27; m.p. 1495°C; b.p. 2870°C; sp. gr. 8.9 
(20°C); valence 2 or 3. Discovered by Brandt about 1735. Cobalt occurs in the 
minerals cobaltite, smaltite, and erythrite, and is often associated with nickel, 
silver, lead, copper, and iron ores, from which it is most frequently obtained 
as a by-product. It is also present in meteorites. Important ore deposits are 
found in Zaire, Morocco, and Canada. Cobalt is a brittle, hard metal, closely 
resembling iron and nickel in appearance. It has a magnetic permeability of 
about two thirds that of iron. Cobalt tends to exist as a mixture of two allo- 
tropes over a wide temperature range; the B-form predominates below 400°C, 
and the a above that temperature. The transformation is sluggish and accounts 
in part for the wide variation in reported data on physical properties of cobalt. 
It is alloyed with iron, nickel and other metals to make Alnico, an alloy of 
unusual magnetic strength with many important uses. Stellite ® alloys, con- 
taining cobalt, chromium, and tungsten, are used for high-speed, heavy-duty, 
high-temperature cutting tools, and for dies. Cobalt is also used in other mag- 
net steels and stainless steels, and in alloys used in jet turbines and gas turbine 
generators. The metal is used in electroplating because of its appearance, hard- 
ness, and resistance to oxidation. The salts have been used for centuries for the 
production of brilliant and permanent blue colors in porcelain, glass, pottery, 
tiles, and enamels. It is the principal ingredient in Serves and Thenard’s blue. 
A solution of the chloride (CoCI,:6H,0) is used as sympathetic ink. The cobalt 
ammines are of interest; the oxide and the nitrate are important. Cobalt care- 
fully used in the form of the chloride, sulfate, acetate, or nitrate has been found 
effective in correcting a certain mineral deficiency disease in animals. Soils 
should contain 0.13 to 0.30 ppm of cobalt for proper animal nutrition. Cobalt- 
60, an artifical isotope, is an important gamma ray source, and is extensively 
used as a tracer and a radiotherapeutic agent. Single compact sources of Co- 
balt-60 are readily available and have an equivalent gamma ray output equal 
to thousands of grams of radium. The cost of Cobalt-60 varies from about 40c 
to $7.00/curie, depending on quantity and specific activity. Exposure to cobalt 
(metal fumes and dust) should be limited to 0.05 mg/M? (8-hr time-weighted 
average, 40 hr week). 

Columbium — see Niobium. 

Copper — (L. cuprum, from the island of Cyprus), Cu; at. wt. 63.546; at. 
no. 29; m.p. 1083.4 + 0.2°C; b.p. 2567 °C; sp. gr. 8.96 (20°C); valence 1 or 2. 
The discovery of copper dates from prehistoric times; it is said to have been 
mined for more than 5000 years. It is one of man’s most important metals. 
Copper is reddish colored, takes on a bright metallic luster, and is malleable, 
ductile, and a good conductor of heat and electricity (second only to silver in 
electrical conductivity). The electrical industry is one of the greatest users of 
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copper. Copper occasionally occurs native, and is found in many minerals such 
as cuprite, malachite, azurite, chalcopyrite, and bornite. Large copper ore de- 
posits are found in the U.S., Chile, Zambia, Zaire, Peru, and Canada. The 
most important copper ores are the sulfides, oxides, and carbonates. From 
these, copper is obtained by smelting, leaching, and by electrolysis. Its alloys, 
brass and bronze, long used, are still very important; all American coins are 
now copper alloys; monel and gun metals also contain copper. The most im- 
portant compounds are the oxide and the sulfate, blue vitriol; the latter has 
wide use as an agricultural poison and as an algicide in water purification. 
Copper compounds such as Fehling’s solution are widely used in analytical 
chemistry in tests for sugar. High-purity copper (99.999 + %) is available com- 
mercially. 

Curium — (Pierre and Marie Curie), Cm; at. wt. 247; at. no. 96; m.p. 1340 
+ 40°C; sp. gr. 13.51 (calc.); valence 3 and 4, Although curium follows ameri- 
cium in the periodic system, it was actually known before americium and was 
the third transuranium element to be discovered. It was identified by Seaborg, 
James, and Ghiorso in 1944 at the wartime Metallurgical Laboratory in Chi- 
cago as a result of helium-ion bombardment of Pu”? in the Berkeley, Califor- 
nia, 60-in. cyclotron. Visible amounts (30 yg) of Cm’, in the form of the 
hydroxide, were first isolated by Werner and Perlman of the University of Cal- 
ifornia in 1947. In 1950, Crane, Wallmann, and Cunningham found that the 
magnetic susceptibility of microgram samples of CmF; was of the same mag- 
nitude as that of GdF;. This provided direct experimental evidence for assigning 
an electronic configuration to Cm*’. In 1951, the same workers prepared cur- 
ium in its elemental form for the first time. Thirteen isotopes of curium are 
now known. The most stable, Cm’, with a half-life of 16 million years, is so 
short compared to the earth’s age that any primordial curium must have dis- 
appeared long ago from the natural scene. Minute amounts of curium probably 
exist in natural deposits of uranium, as a result of a sequence of neutron cap- 
tures and B decays sustained by the very low flux of neutrons naturally present 
in uranium ores. The presence of natural curium, however, has never been 
detected. Cm? and Cm™ are available in multigram quantities. Cm™* has 
been produced only in milligram amounts. Curium is smiliar in some regards 
to gadolinium, its rare-earth homolog, but it has a more complex crystal struc- 
ture. Curium is silver in color, is chemically reactive, and is more electropositive 
than aluminum. CmO., Cm,0;, CmF;, CmF,, CmCl;, CmBr;, and Cm], have 
been prepared. Most compounds of trivalent curium are faintly yellow in color. 
The A.E.C. is attempting to produce several kilograms of Cm, an isotope 
with a 17.6-year half-life, by neutron irradiation of plutonium in a nuclear 
reactor. Ultimately, it is possible that it may be produced in ton quantities by 
converting a number of plutonium production reactors to the manufacture of 
Cm‘. Cm”? generates about three thermal watts of energy per gram. This 
compares to one-half thermal watt per gram of Pu 7°. This suggests use for 
curium as an isotope power source. Cm” is now offered for sale by the A.E.C. 
at $100/ mg. Curium absorbed into the body accumulates in the bones, and is 
therefore very toxic as its radiation destroys the red-cell forming mechanism. 
The maximum permissible total body burden of Cm?“(soluble) in a human 
being is 0.3 wCi (microcurie). 

Deuterium, an isotope of hydrogen — see Hydrogen. 

Dysprosium — (Gr. dysprositos, hard to get at), Dy; at. wt. 162.50; at. no. 
66; m.p. 1412°C; b.p.2562°C; sp. gr. 8.550 (25°C); valence 3. Dysprosium was 
discovered in 1886 by Lecog de Boisbaudran, but not isolated. Neither the ox- 
ide nor the metal was available in relatively pure form until the development 
of ion-exchange separation and metallographic reduction techniques by Sped- 
ding and associates about 1950. Dysprosium occurs along with other so-called 
rare-earth or lanthanide elements in a variety of minerals such as xenotime, 
fergusonite, gadolinite, euxenite, polycrase, and blomstrandine. The most im- 
portant sources, however, are from monazite and bastnasite. Dysprosium can 
be prepared by reduction of the trifluoride with calcium. The element has a 
metallic, bright silver luster. It is relatively stable in air at room temperature, 
and is readily attacked and dissolved, with the evolution of hydrogen, by dilute 
and concentrated mineral acids. The metal is soft enough to be cut with a knife 
and can be machined without sparking if overheating is avoided. Small 
amounts of impurities can greatly affect its physical properties. While dyspro- 
sium has not yet found many applications, its thermal neutron absorption 
cross-section and high melting point suggest metallurgical uses in nuclear con- 
trol applications for alloying with special stainless steels. A dysprosium oxide- 
nickel cermet has found use in cooling nuclear reactor control rods. This cermet 
absorbs neutrons readily without swelling or contracting under prolonged neu- 
tron bombardment. In combination with vanadium and other rare earths, dy- 
prosium has been used in making laser materials. Dyprosium-cadmium calco- 
genides, as sources of infrared radiation, have been used for studying chemical 
reactions. The cost of dysprosium metal has dropped in recent years since the 
development of ion- exchange and solvent extraction techniques, and the dis- 
covery of large ore bodies. The metal is still expensive, however, and costs 
about 70¢/g or $190/Ib in purities of 99 + %. 


Einsteinium — (Albert Einstein), Es; at wt. 254; at no. 99. Einsteinium, the 
seventh transuranic element of the actinide series to be discovered, was identi- 
fied by Ghiorso and co-workers at Berkeley in December 1952 in debris from 
the first large thermonuclear or “‘hydrogen’’ bomb explosion, which took place 
in the Pacific in November 1952. The isotope produced was the 20-day Es*** 
isotope. In 1961, a sufficient amount of einsteinium was produced to permit 
separation of a macroscopic amount of Es**’. This sample weighed about 0.01 
ug. A special magnetic-type balance was used in making this determination. 
Es**? so produced was used to produce mendelevium (Element 101). About 3 
ug of einsteinium has been produced at Oak Ridge National Laboratores by 
irradiating for several years kilogram quantities of Pu” in a reactor to produce 
Pu.”? This was then fabricated into pellets of plutonium oxide and aluminum 
powder, and loaded into target rods for an initial l-year irradiation at the 
A.E.C.’s Savannah River Plant, followed by irradiation in a HFIR (High Flux 
Isotopic Reactor). After 4 months in the HFIR the targets were removed for 
chemical separation of the einsteinium from californium. Eleven isotopes of 
einsteinium are now recognized. Es’ has the longest half-life (276 days). 
Tracer studies using Es?*’ show that einsteinium has chemical properties typical 
of a heavy trivalent, actinide element. 

Element 104 — In 1964, workers of the Joint Nuclear Research Institute at 
Dubna (U.S.S.R.) bombarded plutonium with accelerated 113 to 115 MeV neon 
ions. By measuring fission tracks in a special glass with a microscope, they 
detected an isotope that decays by spontaneous fission. They suggested that 
this isotope, which had a half-life of 0.3 + 0.1 sec might be 1047, produced 
by the following reaction: 


94 Pu?*?+, ,Ne??+1047°°+4n 


Element 104, the first transactinide element, is expected to have chemical prop- 
erties similar to those of hafnium. It would, for example, form a relatively 
volatile compound with chlorine (a tetrachloride). The Soviet scientists have 
performed experiments aimed at chemical identification, and have attempted 
to show that the 0.3-sec activity is more volatile than that of the relatively 
nonvolatile actinide trichlorides. This experiment does not fulfill the test of 
chemically separating the new element from all others, but it provides impor- 
tant evidence for evaluation. New data, reportedly issued by Soviet scientists, 
have reduced the half-life of the isotope they worked with from 0.3 to 0.15 sec. 
The Dubna scientists suggest the name kurchatovium and symbol Ku for Ele- 
ment 104, in honor of Igor Vasilevich Kurchatov (1903-1960), late Head of 
Soviet Nuclear Research. In 1969, Ghiorso, Nurmia, Harris, K.A.Y. Eskola, 
and P.L. Eskola of the University of California at Berkeley reported they had 
positively identified two, and possibly three, isotopes of Element 104. The 
group also indicated that after repeated attempts so far they have been unable 
to produce isotope 104? reported by the Dubna group in 1964. The discoveries 
at Berkeley were made by bombarding a target of Cf*** with C’ nuclei of 71 
MeV, and C’? nuclei of 69 MeV. The combination of C’? with Cf** followed 
by instant emission of four neutrons produced Element 1047*’. This isotope has 
a half-life of 4 to 5 sec, decaying by emitting an alpha particle into No*, with 
a half-life of 105 sec. The same reaction, except with the emission of three 
neutrons, was thought to have produced 104**. with a half-life of about 1/100 
sec. Element 104** is formed by the merging of a C® nuclei with Cf’, followed 
by emission of three neutrons. This isotope has a half-life of 3 to 4 sec, and 
decays by emitting an alpha particle into No 255, which has a half-life of 185 
sec. Thousands of atoms of 104?*” and 1047*° have been detected. The Berkeley | 
group believe their identification of 1047** is correct, but they do not attach the 
same degree of confidence to this work as to their work on 104%” and 104”. 
The Berkeley group proposes for the new element the name rutherfordium 
(symbol Rf), in honor of Ernest R. Rutherford, New Zealand physicist. The 
claims for discovery and the naming of Element 104 are still in question. 
Element 105 — In 1967 G.N. Flerov reported that a Soviet team working at 
-the Joint Institute for Nuclear Research at Dubna may have produced a few 
atoms of 1057 and 105?*' by bombarding Am?” with Ne”. Their evidence was 
based on time-coincidence measurements of alpha energies. More recently, it 
was reported that early in 1970 Dubna scientists synthesized Element 105 and 
that by the end of April 1970 ‘‘had investigated all the types of decay of the 
new element and had determined its chemical properties.’’ The Soviet groups 
has not proposed a name for Element 105. In late April 1970, it was announced 
that Ghiorso, Nurmia, Harris, K.A.Y. Eskola, and P.L.Eskola, working at the 
University of California at Berkeley, had positively identified Element 105. The 
discovery was made by bombarding a target of Cf* with a beam of 84 MeV 
nitrogen nuclei in the Heavy Ion Linear Accelerator (HILAC). When a N** 
nuclei is absorbed by a Cf? nucleus, four neutrons are emitted and a new atom 
of 105? with a half-life of 1.6 sec is formed. While the first atoms of Element 
105 are said to have been detected conclusively on March 5, 1970, there is evi- 
dence that Element 105 had been formed in Berkeley experiments a year earlier 
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by the method described. Ghiorso and his associates have attempted to confirm 
Soviet findings by more sophisticated methods without success. The Berkeley 
Group proposes the name hahnium, after the late German scientist Otto Hahn 
(1879-1968), and Ha for the chemical symbol. 

More recently, in October 1971, it was announced that two new isotopes of 
Element 105 were synthesized with the heavy ion linear accelerator by A. 
Ghiorso and co-workers at Berkeley. Element 1057“ was produced both by 
bombarding Cl?*° with N‘* and by bombarding Bk™* with O'*. The isotope 
emits 8.93-MeV a particles and decays to Lr?*’ with a half-life of about 1.8 sec. 
Element 1057? was produced by bombarding Bk*® with O"*. It emits 8.45 MeV 
a particles and decays to Lr*** with a half-life of about 40 sec. 

Element 106 — In June 1974, members of the Joint Institute for Nuclear 
Research in Dubna, U.S.S.R., reported their discovery of Element 106, which 
they claim to have synthesized. In September 1974, workers of the Lawrence 
Berkeley and Livermore Laboratories also reported creation of Element 106 
“without any scientific doubt.’” The LBL and LLL Group used the Super- 
HILAC to accelerate O"* ions onto a Cf’ target. Element 106 was created by 
the reaction Cf? (O'* 4n)(0"* 4n),0. X?**, which decayed by a emission to ruth- 
erfordium, and then by a emission to nobelium, which in turn further decayed 
by a emission. An elaborate detection system not only looked for correlations 
between the new element and its daughter, but also between daughter and 
granddaughter. The element so identified had a@ energies of 9.06 and 9.25 MeV 
with a half-life of 0.9 + 0.2 sec. At Dubna, 280-MeV ions of Cr** from the 
310-cm cyclotron were used to strike targets of Pb7*, Pb”°’, and Pb”, in sep- 
arate runs. Foils exposed to a rotating target disc were used to detect sponta- 
neous fission activities, the foils being etched and examined microscopically to 
detect the number of fission tracts and the half-life of the fission activity. Other 
experiments were made to aid in confirmation of the discovery. Neither the 
Dubna team nor the Berkeley- Livermore Group has proposed a name as yet 
for Element 106. 

Element 107 — In 1976 Soviet scientists at Dubna announced they had syn- 
thesized Element 107 by bombarding Bi? with heavy nuclei of Cr‘. It is re- 
ported that earlier experiments in 1975 had allowed scientists ‘‘to glimpse”’ the 
new element for 2/1000 sec. A rapidly rotating cylinder, coated with a thin 
layer of the bismuth metal, was used as the target. This was bombarded by a 
stream of Cr* ions fired tangentially. The existence of Element 107 has not 
been confirmed by scientists of other nations, nor is it certain this claim consti- 
tutes ‘‘discovery.’’ 

Erbium — (Ytterby, a town in Sweden), Er; at. wt. 167.26; at no. 68; m.p. 
159°C; b.p. 2863°C; sp. gr. 9.066 (25°C); valence 3. Erbium, one of the so- 
called rare-earth elements of the lanthanide series, is found in the minerals 
mentioned under dysprosium above. In 1842 Mosander separated ‘‘yttria,’’ 
found in the mineral gadolinite, into three fractions which he called yttria, 
erbia, and terbia. The names erbia and terbia became confused in this early 
period. After 1860, Mosander’s terbia was known as erbia, and after 1877, the 
earlier known erbia became terbia. The erbia of this period was later shown to 
consist of five oxides, now known as erbia, scandia, holmia, thulia and ytter- 
bia. By 1905 Urbain and James independently succeeded in isolating fairly pure 
Er,0;. Klemm and Bommer first produced reasonably pure erbium metal in 
1934 by reducing the anhydrous chloride with potassium vapor. The pure metal 
is soft and malleable and has a bright, silvery, metallic luster. As with other 
rare-earth metals, its properties depend to a certain extent on the impurities 
present. The metal is fairly stable in air and does not oxidize as rapidly as some 
of the other rare-earth metals. Naturally occurring erbium is a mixture of six 
isotopes, all of which are stable. Nine radioactive isotopes of erbium are also 
recognized. Recent production techniques, using ion-exchange reactions, have 
resulted in much lower prices of the rare-earth metals and their compounds in 
recent years. The cost of 99+ % erbium metal is about $1.00/g in small quan- 
tities. Erbium is finding nuclear and metallurgical uses. Added to vanadium, 
for example, erbium lowers the hardness and improves workability. Most of 
the rare-earth oxides have sharp absorption bands in the visible, ultraviolet, 
and near infrared. This property, associated with the electronic structure, gives 
beautiful pastel colors to many of the rare-earth salts. Erbium oxide gives a 
pink color and has been used as a colorant in glasses and porcelain enamel 
glazes. 

Europium — (Europe), Eu; at. wt. 151.96; at. no. 63; m.p. 822°C; b.p. 
1597°C; sp. gr. 5.243 (25°C); valence 2 or 3. In 1890 Boisbaudran obtained 
basic fractions from samarium-gadolinium concentrates which had spark spec- 
tral lines not accounted for by samarium or gadolinium. These lines subse- 
quently have been shown to belong to europium. The discovery of europium is 
generally credited to Demarcay, who separated the earth in reasonably pure 
form in 1901. The pure metal was not isolated until recent years. Europium is 
now prepared by mixture Eu,0,; with a 10%-excess of lanthanum metal and 
heating the mixture in a tantalum crucible under high vacuum. The element is 
collected as a silvery-white metallic deposit on the walls of the crucible. As with 
other rare-earth metals, except for lanthanum, europium ignites in air at about 


150 to 180°C. Europium is about as hard as lead and is quite ductile. It is the 
most reactive of the rare-earth metals, quickly oxidizing in air. It resembles 
calcium in its reaction with water. Bastnasite and monazite are the principal 
ores containing europium. Europium has been identified spectroscopically in 
the sun and certain stars. Seventeen isotopes are now recognized. Europium 
isotopes are good neutron absorbers and are being studied for use in nuclear 
control applications. Europium oxide is now widely used as a phosphor acti- 
vator and europium-activated yttrium vanadate is in commercial use as the red 
phosphor in color TV tubes. Europium-doped plastic has been used as a laser 
material. With the development of ion-exchange techniques and special proc- 
esses, the cost of the metal has been greatly reduced in recent years. Europium 
is one of the rarest and most costly of the rare-earth metals. It is priced at 
about $11 to $15/g or $3000/lb. 

Fermium — (Enrico Fermi), Fm; at. wt. 257; at. no. 100. Fermium, the 
eighth transuranium element of the actinide series to be discovered, was iden- 
tified by Ghiorso and co-workers in 1952 in the debris from a thermonuclear 
explosion in the Pacific in work involving the University of California Radia- 
tion Laboratory, the Argonne National Laboratory, and the Los Alamos Sci- 
entific Laboratory. The isotope produced was the 20-hr Fm***. During 1953 
and early 1954, while discovery of elements 99 and 100 was withheld from 
publication for security reasons, a group from the Nobel Institute of Physics 
in Stockholm bombarded U** with O"* ions, and isolated a 30-min a-emitter, 
which they ascribed to 1007, without claiming discovery of the element. This 
isotope has since been identified positively, and the 30-min half-life confirmed. 
The chemical properties of fermium have been studied solely with tracer 
amounts, and in normal aqueous media only the (III) oxidation state appears 
to exist. The isotope Fm?“ and heavier isotopes can be produced by intense 
neutron irradiation of lower elements such as plutonium by a process of suc- 
cessive neutron capture interspersed with beta decays until these mass numbers 
and atomic numbers are reached. Ten isotopes of fermium are known to exist. 
Fm”*’, with a half-life of about 80 days, is the longest lived. Fm?*°, with a half- 
life of 30 min, has been shown to be a product of decay of Element 1027". It 
was by chemical identification of Fm? that it was certain that Element 102 
(nobelium) had been produced. 

Fluorine — (L. and F. fluere, flow, or flux), F; at. wt. 18.998403 + 0.000001; 
at. no. 9; m.p.—219.62°C (1 atm.); b.p. —188.14°C (1 atm); density 1.696 g/l 
(O°C, 1 atm.); sp. gr. of liquid 1.108 at b.p.; valence 1. In 1529, Georgius 
Agricola described the use of fluorspar as a flux, and as early as 1670 Schwan- 
dhard found that glass was etched when exposed to fluorspar treated with acid. 
Scheele and many later investigators, including Davy, Gay-Lussac, Lavoisier, 
and Thenard, experimented with hydrofluoric acid, some experiments ending 
in tragedy. The element was finally isolated in 1886 by Moisson after nearly 74 
years of continuous effort. Fluorine occurs chiefly in fluorspar (CaF) and cry- 
olite (Na,AIF.), but is rather widely distributed in other minerals. It is a mem- 
ber of the halogen family of elements, and obtained by electrolyzing a solution 
of potassium hydrogen fluoride in anhydrous hydrogen fluoride in a vessel of 
metal or transparent fluorspar. Modern commercial production methods are 
essentially variations on the procedures first used by Moisson. Fluorine is the 
most electronegative and reactive of all elements. It is a pale yellow, corrosive 
gas, which reacts with practically all organic and inorganic substances. Finely 
divided metals, glass, ceramics, carbon, and even water burn in fluorine with 
a bright flame. Until World War II, there was no commercial production of 
elemental fluorine. The atom bomb project and nuclear energy applications, 
however, made it necessary to produce large quantities. Safe handling tech- 
niques have now been developed and it is possible at present to transport liquid 
fluorine by the ton. Fluorine and its compounds are used in producing uranium 
(from the hexafluoride) and more than 100 commercial fluorochemicals, in- 
cluding many well-known high-temperature plastics. Hydrofluoric acid is ex- 
tensively used for etching the glass of light bulbs, etc. Fluorochloro hydrocar- 
bons are extensively used in air conditioning and refrigeration. It has been 
suggested that fluorine can be substituted for hydrogen wherever it occurs in 
organic compounds, which could lead to an astronomical number of new flu- 
orine compounds. The presence of fluorine as a soluble fluoride in drinking 
water to the extent of 2 ppm may cause mottled enamel in teeth, when used by 
children acquiring permanent teeth; in smaller amounts, however, fluorides are 
said to be beneficial and used in water supplies to prevent dental cavities. Ele- 
mental fluorine is being studied as a rocket propellant as it has an exceptionally 
high specific impulse value. Compounds of fluorine with rare gases have now 
been confirmed. Fluorides of xenon, radon, and krypton are among those re- 
ported. Elemental fluorine and the fluoride ion are highly toxic. The free ele- 
ment has a characteristic pungent odor, detectable in concentrations as low as 
20 ppb, which is below the safe working level. The recommended maximum 
allowable concentration for a daily 8-hr time-weighted exposure is 0.1 ppm. 

Francium — (France), Fr; at. no. 87; at. wt. 223; m.p. 27°C; b.p. 677°C; 
valence 1. Discovered in 1939 by Mlle. Marguerite Perey of the Curie Institute, 
Paris. Francium, the heaviest known member of the alkali metal series, occurs 
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as a result of an alpha disintegration of actinium. It can also be made artificially 
by bombarding thorium with protons. While it occurs naturally in uranium 
minerals, there is probably less than an ounce of francium at any time in the 
total crust of the earth. It has the highest equivalent weight of any element, 
and is the most unstable of the first 101 elements of the periodic system. Twenty 
isotopes of francium are recognized. The longest lived, Fr?#*(AcK), a daughter 
of Ac®?’, has a half-life of 22 min. This is the only isotope of francium occur- 
ring in nature. Because all known isotopes of francium are highly unstable, 
knowledge of the chemical properties of this element comes from radiochemical 
techniques. No weighable quantity of the element has been prepared or iso- 
lated. The chemical properties of francium most closely resemble cesium. 

_ Gadolinium — (gadolinite, a minteral named for Gadolin, a Finnish chem- 
ist), Gd; at. wt. 157.25; at. no. 64; m.p. 131341°C; b.p. 3266°C; sp. gr. 7.9004 
(25°C); valence 3. Gadolinia, the oxide of gadolinium, was separated by Mar- 
ignac in 1880 and Lecoq de Boisbaudran independently isolated the element 
from Mosanders “‘yttria’’ in 1886. The element was named for the mineral 
gadolinite from which this rare earth was originally obtained. Gadolinium is 
found in several other minerals, including monazite and bastnasite, which are 
of commercial importance. The element has been isolated only in recent years. 
With the development of ion-exchange and solvent extraction techniques, the 
availability and price of gadolinium and the other rare-earth metals have greatly 
improved. Seventeen isotopes of gadolinium are now recognized; seven occur 
naturally. The metal can be prepared by the reduction of the anhydrous fluor- 
ide with metallic calcium. As with other related rare-earth metals, it is silvery 
white, has a metallic luster, and is malleable and ductile. At room temperature, 
gadolinium crystallizes in the hexagonal, close-packed @ form. Upon heating 
to 1262°C, a gadolinium transforms into the f form, which has a body-centered 
cubic structure. The metal is relatively stable in dry air, but in moist air it 
tarnishes with the formation of a loosely adhering oxide film which spalls off 
and exposes more surface to oxidation. The metal reacts slowly with water and 
is soluble in dilute acid. Gadolinium has the highest thermal neutron capture 
cross-section of any known element (49,000 barns). Natural gadolinium is a 
mixture of seven isotopes. Two of these, Gd'** and Gd'*’, have excellent cap- 
ture characteristics, but they are present naturally in low concentrations. As a 
result, gadolinium has a very fast burnout rate and has limited use as a nuclear 
control rod material. It has been used in making gadolinium yttrium garnets, 
which have microwave applications. Compounds of gadolinium are used in 
making phosphors for color TV tubes. The metal has unusual superconductive 
properties. As little as 1% gadolinium has been found to improve the workabil- 
ity and resistance of iron, chromium, and related alloys to high temperatures 
and oxidation. Gadolinium ethyl sulfate has extremely low noise characteristics 
and may find use in duplicating the performance of h.f. amplifiers, such as the 
maser. The metal is ferromagnetic. Gadolinium is unique for its high magnetic 
moment and for its special Curie temperature (above which ferromagnetism 
vanishes) lying just at room temperature. This suggests uses as a magnetic com- 
ponent that senses hot and cold. The price of the metal is $1.25/g or $250/lb. 

Gallium — (L. Gallia, France), Ga; at. wt. 69.737 + 0.006; at. no. 31; m.p. 
29.78°C; b.p.2403°C; sp. gr. 5.904 (29.6°C) solid; sp. gr. 6.095 (29.8°C) liquid; 
valence 2 or 3. Predicted and described by Mendeleev as ekaaluminum, and 
discovered spectroscopically by Lecog de Boisbaudran in 1875, who in the same 
year obtained the free metal by electrolysis of a solution of the hydroxide in 
KOH. Gallium is often found as a trace element in diaspore, sphalerite, ger- 
manite, bauxite, and coal. Some flue dusts from burning coal have been shown 
to contain as much as 1.5% gallium. It is the only metal, except for mercury, 
cesium, and rubidium, which can be liquid near room temperatures; this makes 
possible its use in high-temperature thermometers. It has one of the longest 
liquid ranges of any metal and has a low vapor pressure even at high tempera- 
tures, There is a strong tendency for gallium to supercool below its freezing 
point. Therefore, seeding may be necessary to initiate solidification. Ultra-pure 
gallium has a beautiful, silvery appearance, and the solid metal exhibits a con- 
choidel fracture similar to glass. The metal expands 3.1% on solidifying; there- 
fore, 1t should not be stored in glass or metal containers, as they may break as 
the metal solidifies. Gallium wets glass or porcelain, and forms a brilliant mir- 
ror when it is painted on glass. It has found recent use in doping semiconduc- 
tors and producing solid-state devices such as transistors. High-purity gallium 
is attacked only slowly by mineral acids. Magnesium gallate containing divalent 
impurities such as Mn’? is finding use in commercial ultraviolet activated pow- 
der phosphors. Gallium arsenide is capable of converting electricity directly 
into coherent light. Gallium readily alloys with most metals, and has been used 
as a component in low-melting-alloys. Its toxicity appears to be of a low order, 
but should be handled with care until more data are forthcoming. The metal 
can be supplied in ultrapure form (99.99999 + %). The cost is about $1/g. 

Germanium —(L.Germania, Germany), Ge; at. wt. 72.59; at. no. 32; m.p. 
937.4°C; b.p. 2,830°C; sp. gr..5.323 (25°C); valence 2 and 4. Predicted by 

Mendeleev in 1871 as ekasilicon; and discovered by Winkler in 1886. The metal 
is found in argyrodite, a sulfide of germanium and silver; in germanite, which 
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contains 8% of the element; in zinc ores; in coal; and in other minerals, The 
element is frequently obtained commercially from flue dusts of smelters proc- 
essing zinc ores, and has been recovered from the by-products of combustion 
of certain coals. Its presence in coal insures a large reserve of the element in 
the years to come. Germanium can be separated from other metals by fractional 
distillation of its volatile tetrachloride. The tetrachloride may then be hydro- 
lyzed to give GeO,; then the dioxide can be reduced with hydrogen to give the 
metal. Recently developed zone-refining techniques permit the production of 
germanium of ultra-high purity. The element is a gray-white metalloid, and in 
its pure state is crystalline and brittle, retaining its luster in air at room temper- 
ature. It is a very important semiconductor material. Zone-refining techniques 
have led to production of crystalline germanium for semiconductor use with 
an impurity of only one part in 10'°. Doped with arsenic, gallium, or other 
elements, it is used as a transistor element in thousands of electronic applica- 
tions. Its application as a semiconductor element now provides the largest use 
for germanium. Germanium is also finding many other applications including 
use as an alloying agent, as a phosphor in fluorescent lamps, and as a catalyst. 
Germanium and germanium oxide are transparent to the infrared and are used 
in infrared spectroscopes and other optical equipment, including extremely sen- 
sitive infrared detectors. Germanium oxide’s high index of refraction and dis- 
persion has made it useful as a component of glasses used in wide-angle camera 
lenses and microscope objectives. The field of organogermanium chemistry is 
becoming increasingly important. Certain germanium compounds have a low 
mammalian toxicity, but a marked activity against certain bacteria, which 
makes them of interest as chemotherapeutic agents. The cost of germanium is 
about $300/kg. 

Gold — (Sanskrit Jval; Anglo-Saxon gold), Au (L. aurum, shining dawn); 
at. wt. 196.9665; at. no. 79; m.p. 1064.43°C; b.p. 2807°C; sp. gr. 19.32 (20°C); 
valence 1 or 3. Known and highly valued from earliest times, gold is found in 
nature as the free metal and in tellurides; it is very widely distributed and is 
almost always associated with quartz or pyrite. It occurs in veins and alluvial 
deposits, and is often separated from rocks and other minerals by sluicing or 
panning operations. About two thirds of the world’s gold output now comes 
from South Africa, and about two thirds of the total U.S. production comes 
from South Dakota and Nevada. The metal is recovered from its ores by cyan- 
iding, amalgamating, and smelting processes. Refining is also frequently done 
by electrolysis. Gold occurs in sea water to the extent of 0.1 to 2 mg/ton, de- 
pending on the location where the sample is taken. As yet, no method has been 
found for recovering gold from sea water profitably. It is estimated that all the 
gold in the world, so far refined, could be placed in a single cube 50 ft. on a 
side. Of all the elements, gold in its pure state is undoubtedly the most beauti- 
ful. It is metallic, having a yellow color when in a mass, but when finely divided 
it may be black, ruby, or purple. The Purple of Cassius is a delicate test for 
auric gold. It is the most malleable and ductile metal; 1 oz of gold can be beaten 
out to 300 ft?. It is a soft metal and is usually alloyed to give it more strength. 
It is a good conductor of heat and electricity, and is unaffected by air and most 
reagents. It is used in coinage and is a standard for monetary systems in many 
countries. It is also extensively used for jewelry, decoration, dental work, and 
for plating. It is used for coating certain space satellites, as it is a good reflector 
of infrared and is inert. Gold, like other precious metals, is measured in troy 
weight; when alloyed with other metals, the term carat is used to express the 
amount of gold present, 24 carats being pure gold. For many years the value 
of gold was set by the U.S. at $20.67 /troy ounce; in 1934 this value was fixed 
by law at $35.00/ troy ounce, 9/10th fine. On March 17, 1968, because of a 
gold crisis, a two-tiered pricing system was established whereby gold was still 
used to settle international accounts at the old $35.00/troy ounce price while 
the price of gold on the private market would be allowed to fluctuate. Since 
this time, the price of gold on the free market has fluctuated widely. On March 
19, 1968, President Johnson signed into law a bill removing the last statutory 
requirement for a gold backing against U.S. currency. On August 15, 1971, 
President Nixon announced an embargo on U.S. gold to settle international 
accounts, and on May 18, 1972, U.S. monetary gold was revalued at $38/ troy 
ounce. In February 1973 the U.S. in effect devalued the dollar by another 10%, 
decreasing the dollar in relation to gold from $38.00 to $42.22 / troy ounce. 
On September 21, 1973, President Nixon signed a bill ratifying the action taken 
earlier in February; the bill also restored to private U.S. citizens the right to 
own gold after December 31, 1973 (private possession, except for gold in the 
form of jewelry, certain coins, etc., had been prohibited since 1933 when the 
U.S. went off the gold standard). The final version of the bill gave the President 
discretion to lift the ban when he determined that private ownership would not 
impair the monetary position during this period of instability. President Ford 
signed final legislation on August 14, 1974, lifting the 41-year ban, to be effec- 
tive after December 31, 1974. By this date the price of gold on the free. market 
had reached an all-time high of about $200/troy ounce. The most ‘common 
gold compounds are auric chloride (AuCI;) and chlorauric acid (HAuCL), the 
latter being used in photography for toning the silver image. Gold has 18 iso- 
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topes; Au’, with a half-life of 2.7 days, is used for treating cancer and other 
diseases. Disodium aurothiomalate is administered intramuscularly as a treat- 
ment for arthritis. A mixture of one part nitric acid with three of hydrochloric 
acid is called aqua regia (because it dissolved gold, the King of Metals). Gold 
is available commercially with a purity of 99.999 +%. For many years the 
temperature assigned to the freezing point of gold has been 1063.0°C; this has 
served as a calibration point for the International Temperature Scales (ITS-27 
and ITS-48) and the International Practical Temperature Scale (ITPS-48), In 
1968, a new International Practical Temperature Scale (ITPS-68) was adopted, 
which demands that the freezing point of gold be changed to 1064.43°C. Al- 
though workers in precision temperature measurement should adopt IPTS-68 
immediately, many of the scale changes are of minor significance to the routine 
user. IPTS-68 has defined several other fixed temperature points, among which 
are the boiling points of hydrogen, neon, oxygen, and sulfur, and the freezing 
points of zinc, silver, tin, lead, antimony, and aluminum. 

Hafnium — (Hafnia, Latin name for Copenhagen), Hf; at. wt. 178.49; at. 
no. 72; m.p. 2227 + 20°C; b.p. 4602°C; sp. gr. 13.31 (20°C); valence 4. Haf- 
nium was thought to be present in various minerals and concentrations many 
years prior to its discovery, in 1923, credited to D. Coster and G. von Hevesey. 
On the basis of the Bohr theory, the new element was expected to be associated 
with zirconium. It was finally identified in zircon from Norway, by means of 
X-ray spectroscope analysis. It was named in honor of the city in which the 
discovery was made. Most zirconium minerals contain | to 5% hafnium. It was 
originally separated from zirconium by repeated recrystallization of the double 
ammonium or potassium fluorides by von Hevesey and Jantzen. Metallic haf- 
nium was first prepared by van Arkel and deBoer by passing the vapor of the 
tetraiodide over a heated tungsten filament. Almost all hafnium metal now 
produced is made by reducing the tetrachloride with magnesium or with sodium 
(Kroll Process). Hafnium is a ductile metal with a brilliant silver luster. Its 
properties are considerably influenced by the impurities of zirconium present. 
Of all the elements, zirconium and hafnium are two of the most difficult to 
separate. Their chemistry is almost identical, however, the density of zirconium 
is about half that of hafnium. Very pure hafnium has been produced, with 
zirconium being the major impurity. Because hafnium has a good absorption 
cross section for thermal neutrons (almost 600 times that of zirconium), has 
excellent mechanical properties, and is extremely corrosion resistant, it is used 
for reactor control rods. Such rods are used in nuclear submarines. Hafnium 
has been successfully alloyed with iron, titanium, niobium, tantalum, and other 
metals. Hafnium carbide is the most refractory binary composition known, and 
the nitride is the most refractory of all known metal nitrides (m.p. 3310° C). 
Hafnium is used in gas-filled and incandescent lamps, and is an efficient ‘‘get- 
ter’’ for scavenging oxygen and nitrogen. Finely divided hafnium is pyrophoric 
and can ignite spontaneously in air. Care should be taken when machining the 
metal or when handling hot sponge hafnium. At 700°C hafnium rapidly ab- 
sorbs hydrogen to form the composition HfH,,s.. Hafnium is resistant to con- 
centrated alkalis, but at elevated temperatures reacts with oxygen, nitrogen, 
carbon, boron, sulfur, and silicon. Halogens react directly to form tetrahalides. 
Exposure to hafnium should not exceed 0.5 mg/M? (8-hr time-weighted average 
— 40-hr week). The price of the metal is in the broad range of $50 to $125/lIb, 
depending on purity and quantity. The yearly demand for hafnium in the U.S. 
is now in excess of 175,000 Ib. 

Hahnium — see Element 105. 

Helium — (Gr. helios, the sun), He; at. wt. 4.00260; at. no. 2; m.p. below 
—272.2°C (26atm); b.p. — 268.934°C; density 0.1785 g/1 (0°C, 1 atm); liquid 
density 7.62 Ib/ft? at. b.p.; valence usually 0. Evidence of the existence of he- 
lium was first obtained by Janssen during the solar eclipse of 1868 when he 
detected a new line in the solar spectrum; Lockyer and Frankland suggested 
the name helium for the new element; in 1895, Ramsay discovered helium in 
the uranium mineral clevite, and it was independently discovered in clevite by 
the Swedish chemists Cleve and Langlet about the same time. Rutherford and 
Royds in 1907 demonstrated that a particles are helium nuclei. Except for hy- 
drogen, helium is the most abundant element found throughout the universe. 
It has been detected spectroscopically in great abundance, especially in the hot- 
ter stars, and it is an important component in both the proton-proton reaction 
and the carbon cycle, which account for the energy of the sun and stars. The 
fusion of hydrogen into helium provides the energy of the hydrogen bomb. The 
helium content of the atmosphere is about 1 part in 200,000. While it is present 
in various radioactive minerals as a decay product, the bulk of the Free World’s 
supply is obtained from wells in Texas, Oklahoma, and Kansas. The only he- 
lium plant in the Free World outside the U.S. is near Swift River, Saskatche- 
wan. The cost of helium fell from $2500/ft’ in 1915 to 1.5c/ft? in 1940. The 
U.S. Bureau of Mines has set the price of Grade A helium at $35/1000 ft’. 
Helium has the lowest melting point of any element and has found wide use in 
cryogenic research, as its boiling point is close to absolute zero. Its use in the 
study of superconductivity is vital. Using liquid helium, Kurti and co-workers, 
and others, have succeeded in obtaining temperatures of a few microdegrees K 
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by the adiabatic demagnetization of copper nuclei, starting from about 0.01 K. 
Five isotopes of helium are known. Liquid helium (He‘) exists in two forms: 
He‘ I and He‘ II, with a sharp transition point at 2.174 K (3.83 cm Hg). He‘l 
(above this temperature) is a normal liquid, but He‘II (below it) is unlike any 
other known substance. It expands on cooling; its conductivity for heat is enor- 
mous; and neither its heat conduction nor viscosity obeys normal rules. It has 
other peculiar properties. Helium is the only liquid that cannot be solidified by 
lowering the temperature. It remains liquid down to absolute zero at ordinary 
pressures, but it can readily be solidified by increasing the pressure. Solid He? 
and He‘ are unusual in that both can readily be changed in volume by more 
than 30% by application of pressure. The specific heat of helium gas is unu- 
sually high. The density of helium vapor at the normal boiling point is also 
very high, with the vapor expanding greatly when heated to room temperature. 
Containers filled with helium gas at 5 to 10° K should be treated as though 
they contained liquid helium due to the large increase in pressure resulting from 
warming the gas to room temperature. While helium normally has a 0 valence, 
it seems to have a weak tendency to combine with certain other elements. Means 
of preparing helium difluoride have been studied, and species such as HeNe 
and the molecular ions He* and He** have been investigated. Helium is widely 
used as an inert gas shield for arc welding; as a protective gas in growing silicon 
and germanium crystals, and in titanium and zirconium production; as a cool- 
ing medium for nuclear reactors, and as a gas for supersonic wind tunnels. A 
mixture of 80% helium and 20% oxygen is used as an artificial atmosphere for 
divers and others working under pressure. Helium is extensively used for filling 
balloons as it is a much safer gas than hydrogen. While its density is almost 
twice that of hydrogen, it has about 98% of the lifting power of hydrogen. At 
sea level, 1000 ft? of helium lifts 68.5 lb. One of the recent largest uses for 
helium has been for pressuring liquid fuel rockets. A saturn booster such as 
used on the Apollo lunar missions requires about 13 million cubic feet of helium 
for a firing, plus more for checkouts. 

Holmium — (L. Holmia, for Stockholm), Ho; at. wt. 164.9304; at no. 67; 
m.p. 1474°C; b.p.2695°C; sp. gr. 8.795 (25°C); valence +3. The spectral ab- 
sorption bands of holmium were noticed in 1878 by the Swiss chemists Dela- 
fontaine and Soret, who announced the existence of an ‘‘Element X.”’ Cleve, 
of Sweden, later independently discovered the element while working on erbia 
earth. The element is named after Cleve’s native city. Pure holmia, the yellow 
oxide, was prepared by Homberg in 1911. Holmium occurs in gadolinite, mon- 
azite, and in other rare-earth minerals. It is commercially obtained from mon- 
azite, occurring in that mineral to the extent of about 0.05%. It has been iso- 
lated in pure form only in recent years. It can be separated from other rare 
earths by ion-exchange and solvent extraction techniques, and isolated by the 
reduction of its anhydrous chloride or fluoride with calcium metal. Pure hol- 
mium has a metallic to bright silver luster. It is relatively soft and malleable, 
and is stable in dry air at room temperature, but rapidly oxidizes in moist air 
and at elevated temperatures. The metal has unusual magnetic properties. Few 
uses have yet been found for the element. The element, as with other rare 
earths, seems to have a low acute toxic rating. The price of 99+ % holmium 
metal is about $1.50/g or $350 /Ib. 

Hydrogen — (Gr. hydro, water, and genes, forming), H; at. wt. (natural) 
1.0079; at. wt. (H')1.007822; at. no. 1; m.p. — 259.14°C; b.p. —252.87°C; 
density 0.08988 g/l; density (liquid) 70.8 g/l (—253°C); density (solid) 70.6 g/l 
(—262°C); valence 1. Hydrogen was prepared many years before it was recog- 
nized as a distinct substance by Cavendish in 1766. It was named by Lavoisier. 
Hydrogen is the most abundant of all elements in the universe, and it is thought 
that the heavier elements were, and still are, being built from hydrogen and 
helium. It has been estimated that hydrogen makes up more than 90% of all 
the atoms or three quarters of the mass of the universe. It is found in the sun 
and most stars, and plays an important part in the proton-proton reaction and 
carbon-nitrogen cycle, which accounts for the energy of the sun and stars. It is 
thought that hydrogen is a major component of the planet Jupiter and that at 
some depth in the planet’s interior the pressure is so great that solid molecular 
hydrogen is converted into solid metallic hydrogen. In 1973, it was reported 
that a group of Russian experimenters may have produced metallic hydrogen 
at a pressure of 2.8 Mbar. At the transition the density changed from 1.08 to 
1.3 g/cm’. Earlier, in 1972, a Livermore (California) group also reported on a 
similar experiment in which they observed a pressure-volume point centered at 
2 Mbar. It has been predicted that metallic hydrogen may may be metastable; 
others have predicted it would be a superconductor at room temperature. On 
earth, hydrogen occurs chiefly in combination with oxygen in water, but it is 
also present in organic matter such as living plants, petroleum, coal, etc. It is 
present as the free element in the atmosphere, but only to the extent of less 
than | ppm, by volume. It is the lightest of all gases, and combines with other 
elements, sometimes explosively, to form compounds. Great quantities of hy- 
drogen are required commercially for the fixation of nitrogen from the air in 
the Haber ammonia process and for the hydrogenation of fats and oils. It is 
also used in large quantities in methanol production, in hydrodealkylation, hy- 
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drocracking, and hydrodesulfurization. It is also used as a rocket fuel, for 
welding, for production of hydrochloric acid, for the reduction of metallic ores, 
and for filling balloons. The lifting power of 1 ft’ of hydrogen gas is about 
0.076 Ib at 0°C, 760 mm pressure. Production of hydrogen in the U.S. alone 
now amounts to about 3 billion cubic feet per year. It is prepared by the action 
of steam on heated carbon, by decomposition of certain hydrocarbons with 
heat, by the electrolysis of water, or by the displacement from acids by certain 
metals. It is also produced by the action of sodium or potassium hydroxide on 
aluminum. Liquid hydrogen is important in cryogenics and in the study of su- 
perconductivity as its melting point is only a few degrees above absolute zero. 
The ordinary isotope of hydrogen, ,H', is known as protium. In 1932, Urey 
announced the preparation of a stable isotope, deuterium (,H? or D) with an 
atomic weight of 2. Two years later an unstable isotope, tritium (,H*), with an 
atomic weight of 3 was discovered. Tritium has a half-life of about 12.5 years. 
One atom of deuterium is found mixed in with about 6000 ordinary hydrogen 
atoms. Tritium atoms are also present but in much smaller proportion. Tritium 
is readily produced in nuclear reactors and is used in the production of the 
hydrogen bomb. It is also used as a radioactive agent in making luminous 
paints, and as a tracer. The current price of tritium, to authorized personnel, 
is about $2/cr; deuterium gas is readily available, without permit, at about $1/ 
1. Heavy water, deuterium oxide (DO), which is used as a moderator to slow 
down neutrons, is available without permit at a cost of 6c to $1/g, depending 
on quantity and purity. Quite apart from isotopes, it has been shown that hy- 
drogen gas under ordinary conditions is a mixture of two kinds of molecules, 
known as ortho- and para-hydrogen, which differ from one another by the 
spins of their electrons and nuclei. Normal hydrogen at room temperature con- 
tains 25% of the para form and 75% of the ortho form. The ortho form cannot 
be prepared in the pure state. Since the two forms differ in energy, the physical 
properties also differ. The melting and boiling points of para-hydrogen are 
about 0.1°C lower than those of normal hydrogen. Consideration is being given 
to an entire economy based on solar- and nuclear-generated hydrogen. Located 
in remote regions, power plants would electrolyze sea water; the hydrogen pro- 
duced would travel to distant cities by pipelines. Pollution-free hydrogen could 
replace natural gas, gasoline, etc., and could serve as a reducing agent in me- 
tallurgy, chemical processing, refining, etc. It could also be used to hydrolyze 
trash into methane and ethylene. Public acceptance, high capital investment, 
and the high present cost of hydrogen with respect to present fuels are but a 
few of the problems facing establishment of such an economy. 

Indium — (from the brilliant indigo line in its spectrum), In; at. wt. 114.82; 
at. no. 49; m.p. 156.61°C; b.p. 2080°C; sp. gr. 7.31 (20°C); valence 1, 2, or 
3. Discovered by Reich and Richter, who later isolated the metal. Indium is 
most frequently associated with zinc minerals, and it is from these that most 
commercial indium is now obtained; however, it is also found in iron, lead, 
and copper ores. Until 1924, a gram or so constituted the world’s supply of 
this element in isolated form. It is probably about as abundant as silver. About 
4 million troy ounces of indium are now produced annually in the Free World. 
Canada is presently producing more than 1,000,000 troy ounces annually. The 
present cost of indium is about $10.00/troy ounce, depending on quantity and 
purity. It is available in ultrapure form. Indium is a very soft, silvery-white 
metal with a brilliant luster. The pure metal gives a high-pitched ‘‘cry’’ when 
bent. It wets glass, as does gallium, It has found application in making low- 
melting alloys; an alloy of 24% indium-76% gallium is liquid at room temper- 
ature. It is used in making bearing alloys, germanium transistors, rectifiers, 
thermistors, and photoconductors. It can be plated onto metal and evaporated 
onto glass, forming a mirror as good as that made with silver but with more 
resistance to atmospheric corrosion. There is evidence that indium has a low 
order of toxicity; however, care should be taken until further information is 
available. 

Iodine — (Gr. iodes, violet), I; at. wt. 126.9045; at. no. 53; m.p. 113.5°C; 
b.p. 184.35°C; density of the gas 11.27 g/l; sp. gr. solid 4.93 (20°C); valence 
1, 3, 5, or 7. Discovered by Courtois in 1811. Iodine, a halogen, occurs spar- 
ingly in the form of iodides in sea water from which it is assimilated by seaw- 
eeds, in Chilean saltpeter and nitrate-bearing earth, known as caliche, in brines 
from old sea deposits, and in brackish waters from oil and salt wells. Ultrapure 
iodine can be obtained from the reaction of potassium iodide with copper sul- 
fate, Several other methods of isolating the element are known. Iodine is a 
bluish-black, lustrous solid, volatilizing at ordinary temperatures into a blue- 
violet gas with an irritating odor; it forms compounds with many elements, but 
is less active than the other halogens, which displace it from iodides. Iodine 
exhibits some metallic-like properties. It dissolves readily in chloroform, car- 
bon tetrachloride, or carbon disulfide to form beautiful purple solutions. It is 
only slightly soluble in water. Iodine compounds are important in organic 
chemistry and very useful in medicine. Twenty-three isotopes are recognized. 
Only one stable isotope, I'?’, is found in nature. The artificial radioisotope I’, 
with a half-life of 8 days, has been used in treating the thyroid gland. The most 
common compounds are the iodides of sodium and potassium (KI) and the 
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iodates (KIO;). Lack of iodine is the cause of goiter. The iodide, and thyroxin 
which contains iodine, are used internally in medicine, and a solution of KI 
and iodine in alcohol is used for external wounds. Potassium iodide finds use 
in photography. The deep blue color with starch solution is characteristic of 
the free element. Care should be taken in handling and using iodine, as contact 
with the skin can cause lesions; iodine vapor is intensely irritating to the eyes 
and mucous membranes. The maximum allowable concentration of iodine in 
air should not exceed 1 mg/M? (8-hr time-weighted average — 40-hr). 

Iridium — (L.iris, rainbow), Ir; at. wt. 192.22; at. no. 77; m.p. 2410°C; b.p. 
4130°C; sp. gr. 22.42 (17°C); valence 3 or 4. Discovered in 1803 by Tennant 
in the residue left when crude platinum is dissolved by aqua regia. The name 
iridium is appropriate, for its salts are highly colored. Iridium, a metal of the 
platinum family, is white, similar to platinum, but with a slight yellowish cast. 
It is very hard and brittle, making it very hard to machine, form, or work. It 
is the most corrosion-resistant metal known, and was used in making the stand- 
ard meter bar of Paris, which is a 90% platinum-10% iridium alloy. This meter 
bar has since been replaced as a fundamental unit of length (see under Kryp- 
ton). Iridium is not attacked by any of the acids nor by aqua regia, but is 
attacked by molten salts, such as NaCl and NaCN. Iridium occurs uncombined 
in nature with platinum and other metals of this family in alluvial deposits. It 
is recovered as a by-product from the nickel mining industry. Iridium has found 
use in making crucibles and apparatus for use at high temperatures. It is also 
used for electrical contacts. Its principal use is as a hardening agent for plati- 
num. With osmium, it forms an alloy which is used for tipping pens and com- 
pass bearings. The specific gravity of iridium is only very slightly lower than 
that of osmium, which has been generally credited as being the heaviest known 
element. Calculations of the densities of iridium and osmium from the space 
lattices give values of 22.65 and 22.61 g/cm’, respectively. These values may 
be more reliable than actual physical measurements. At present, therefore, we 
know that either iridium or osmium is the densest known element, but the data 
do not yet allow selection between the two. Iridium costs about $300/ troy 
ounce. 

Iron — (Anglo-Saxon, iron), Fe (L. ferrum); at. wt. 55.847; at. no. 26; m.p. 
1535°C; b.p. 2750°C; sp. gr. 7.874 (20°C); valence 2, 3, 4, or 6. The use of 
iron is prehistoric. Genesis mentions that Tubal-Cain, seven generations from 
Adam, was ‘‘an instructor of every artificer in brass and iron.’’ A remarkable 
iron pillar, dating to about A.D. 400, remains standing today in Delhi, India. 
This solid shaft of wrought iron is about 7% m high by 40 cm in diameter. 
Corrosion to the pillar has been minimal although it has been exposed to the 
weather since its erection. Iron is a relatively abundant element in the universe. 
It is found in the sun and many types of stars in considerable quantity. Its 
nuclei are very stable. Iron is found native as a principal component of a class 
of meteorites known as siderites, and is a minor constituent of the other two 
classes. The core of the earth, 2150 mi in radius, is thought to be largely com- 
posed of iron with about 10% occluded hydrogen. The metal is the fourth most 
abundant element, by weight, making up the crust of the earth. The most com- 
mon ore is hematite (Fe,O;), from which the metal is obtained by reduction 
with carbon. Iron is found in other widely distributed minerals such as magne- 
tite, which is frequently seen as black sands along beaches and banks of 
streams, Taconite is becoming increasingly important as a commercial ore. 
Common iron is a mixture of four isotopes. Six other isotopes are known to 
exist. Iron is a vital constituent of plant and animal life, and appears in hemo- 
globin. The pure metal is not often encountered in commerce, but is usually 
alloyed with carbon or other metals. The pure metal is very reactive chemically, 
and rapidly corrodes, especially in moist air or at elevated temperatures. It has 
four allotropic forms, or ferrites, known as a, , y, and d, with transition points 
at 770, 928, and 1530°C. The a form is magnetic, but when transformed into 
the B form, the magnetism disappears although the lattice remains unchanged. 
The relations of these forms are peculiar. Pig iron is an alloy containing about 
3% carbon with varying amounts of S, Si, Mn, and P. It is hard, brittle, fairly 
fusible, and is used to produce other alloys, including steel. Wrought iron con- 
tains only a few tenths of a percent of carbon, is tough, malleable, less fusible, 
and has usually a ‘‘fibrous’’ structure. Carbon steel is an alloy of iron with 
carbon, with small amounts of Mn, S, P, and Si. Alloy steels are carbon steels 
with other additives such as nickel, chromium, vanadium, etc. Iron is the chea- 
pest and most abundant, useful, and important of all metals. 

Krypton — (Gr. kryptos, hidden), Kr; at. wt. 83.80; at. no. 36; m.p. 
—156.6°C; b.p. —152.30+ 0.10°C; density 3.733 g/l (O°C); valence usually 0. 
Discovered in 1898 by Ramsay and Travers in the residue left after liquid air 
had nearly boiled away. Krypton is present in the air to the extent of about 1 
ppm. The atmosphere of Mars has been found to contain 0.3 ppm of Krypton. 
It is one of the ‘‘noble’’ gases. It is characterized by its brilliant green and 
orange spectral lines. Naturally occurring krypton contains six stable isotopes. 
Fifteen other unstable isotopes are now recognized. The spectral lines of kryp- 
ton are easily produced and some are very sharp. In 1960 it was internationally 
agreed that the fundamental unit of length, the meter, should be defined in 
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terms of the orange-red spectral line of Kr**, corresponding to the transition 
5p[O./2]; — 6d[O,,2]:, as follows:1 m= 1,650,763.73 wavelengths (in vacuo) of 
the orange-red line of Kr**. This replaces the standard meter of Paris, which 
was defined in terms of a bar made of a platinum-iridium alloy. Solid krypton 
is a white crystalline substance with a face-centered cubic structure which is 
common to all the ‘‘rare gases.’’ While krypton is generally thought of as a 
rare gas that normally does not combine with other elements to form com- 
pounds, it now appears that the existence of some krypton compounds is estab- 
lished. Krypton difluoride has been prepared in gram quantities and can be 
made by several methods. A higher fluoride of krypton and a salt of an oxyacid 
of krypton also have been reported. Molecule ions of ArKr* and KrH’* have 
been identified and investigated, and evidence is provided for the formation of 
KrXe or KrXe’. Krypton clathrates have been prepared with hydroquinone and 
phenol. Kr* has found recent application in chemical analysis. By imbedding 
the isotope in various solids, kryptonates are formed. The activity of these 
kryptonates is sensitive to chemical reactions at the surface. Estimates of the 
concentration of reactants are therefore made possible. Krypton is used com- 
mercially with argon as a low-pressure filling gas for fluorescent lights. It is 
used in certain photographic flash lamps for high-speed photography. Uses 
thus far have been limited because of its high cost. Krypton gas presently costs 
about $20/1. 

Kurchatovium — see Element 104. 

Lanthanum — (Gr. /anthanein, to lie hidden), La; at. wt. 138.9055; at. no. 
57; m.p. 921°C; b.p. 3457°C; sp. gr. 6.145 (25°C); valence 3. Mosander in 
1839 extracted a new earth, /Janthana, from impure cerium nitrate, and recog- 
nized the new element. Lanthanum is found in rare-earth minerals such as cer- 
ite, monazite, allanite, and bastnasite. Monazite and bastnasite are principal 
ores in which lanthanum occurs in percentages up to 25 and 38%, respectively. 
Misch metal, used in making lighter flints, contains about 25% lanthanum. 
Lanthanum was isolated in relatively pure form in 1923. Ion-exchange and sol- 
vent extraction techniques have led to much easier isolation of the so-called 
“rare-earth’’ elements. The availability of lanthanum and other rare earths has 
improved greatly in recent years. The metal can be produced by reducing the 
anhydrous fluoride with calcium. Lanthanum is silvery white, malleable, duc- 
tile, and soft enough to be cut with a knife. It is one of the most reactive of 
the rare-earth metals. It oxidizes rapidly when exposed to air. Cold water at- 
tacks lanthanum slowly, and hot water attacks it much more rapidly. The metal 
reacts directly with elemental carbon, nitrogen, boron, selenium, silicon, phos- 
phorous, sulfur, and with halogens. At 310°C, lanthanum changes from a hex- 
agonal to a face-centered cubic structure, and at 865°C it again transforms into 
a body-centered cubic structure. Natural lanthanum is a mixture of two stable 
isotopes, La’**and La'**. Seventeen other radioactive isotopes are recognized. 
Rare-earth compounds containing lanthanum are extensively used in carbon 
lighting applications, especially by the motion picture industry for studio light- 
ing and projection. This application consumes about 25% of the rare-earth 
compounds produced. La,O; improves the alkali resistance of glass, and is used 
in making special optical glasses. Small amounts of lanthanum, as an additive, 
can be used to produce nodular cast iron. There is current interest in hydrogen 
sponge alloys containing lanthanum. These alloys take up to 400 times their 
own volume of hydrogen gas, and the process is reversible. Heat energy is re- 
leased every time they do so; therefore these alloys have possibilities in energy 
conservation systems.Lanthanum and its compounds have a low to moderate 
acute toxicity rating; therefore, care should be taken in handling them. The 
price of 99.9% La,O; is about $8/lb. The metal costs about $30/lb. 

Lawrencium — (Ernest O. Lawrence, inventor of the cyclotron), Lr; at. no. 
103; at. mass no. 257; valence + 3(?). This member of the Sf transition elements 
(actinide series) was discovered in March 1961 by A. Ghiorso, T. Sikkeland, 
A.E. Larsh, and R.M. Latimer. A 3-yg californium target, consisting of a mix- 
ture of isotopes of mass number 249, 250, 251, and 252, was bombarded with 
either B’° or B"’. The electrically charged transmutation nuclei recoiled with an 
atmosphere of helium and were collected on a thin copper conveyor tape which 
was then moved to place collected atoms in front of a series of solid-state de- 
tectors. The isotope of element 103 produced in this way decayed by emitting 
an 8.6-MeV alpha particle with a half-life of 8 sec. In 1967, Flerov and associ- 
ates of the Dubna Laboratory reported their inability to detect an alpha emitter 
with a half-life of 8 sec which was assigned by the Berkeley group to 1037’. 
This assignment has been changed to Lr?** or Lr**’, In 1965, the Dubna workers 
found a longer-lived lawrencium isotope, Lr***, with a half-life of 35 sec. In 
1968, Ghiorso and associates at Berkeley were able to use a few atoms of this 
isotope to study the oxidation behavior of lawrencium. Using solvent extraction 
techniques and working very rapidly, they extracted lawrencium ions from a 
buffered aqueous solution into an organic solvent, completing each extraction 
in about 30 sec. It was found that lawrencium behaves differently from dipo- 
sitive nobelium and more like the tripositive elements earlier in the actinide 
Series. 

Lead — (Anglo-Saxon Jead), Pb (L.plumbum); at. wt. 207.2; at. no. 82; m.p. 
327.502°C; b.p. 1740°C; sp.gr. 11.35 (20°C); valence 2 or 4. Long known, 
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mentioned in Exodus. The alchemists believed lead to be the oldest metal and 
associated it with the planet Saturn. Native lead occurs in nature, but it is rare. 
Lead is obtained chiefly from galena (PbS) by a roasting process. Anglesite 
(PbSO,), cerusite (PbCO;), amd minim (Pb;30,) are other common lead min- 
erals. Lead is a bluish-white metal of bright luster, is very soft, highly mallea- 
ble, ductile, and a poor conductor of electricity. It is very resistant to corrosion; 
lead pipes bearing the insignia of Roman emperors, used as drains from the 
baths, are still in service. It is used in containers for corrosive liquids (such as 
in sulfuric acid chambers) and may be toughened by the addition of a small 
percentage of antimony or other metals. Natural lead is a mixture of four stable 
isotopes: Pb*™* (1.48%), Pb* (23.6%), Pb’ (22.6%), and Pb ** (52.3%). 
Lead isotopes are the end products of each of the three series of naturally oc- 
curring radioactive elements: Pb* for the uranium series, Pb’ for the actin- 
ium series, and Pb” for the thorium series. Seventeen other iostopes of lead, 
all of which are radioactive, are recognized. Its alloys include solder, type 
metal, and various antifriction metals. Great quantities of lead, both as the 
metal and as the dioxide, are used in storage batteries. Much metal also goes 
into cable covering, plumbing, ammunition, and in the manufacture of lead 
tetraethyl, used as an antiknock compound in gasoline. The metal is very effec- 
tive as a sound absorber, is used as a radiation shield around X-ray equipment 
and nuclear reactors, and is used to absorb vibration. White lead, the basic 
carbonate, sublimed white lead (PbSO,), chrome yellow (PbCrO,), red lead 
(Pb;0,), and other lead compounds are used extensively in paints, although in 
recent years the use of lead in paints has been drastically curtailed to eliminate 
or reduce health hazards. Lead oxide is used in producing fine ‘‘crystal glass’’ 
and ‘‘flint glass’’ of a high index of refraction for achromatic lenses. The ni- 
trate and the acetate are soluble salts. Lead salts such as lead arsenate have 
been used as insecticides, but their use in recent years has been practically elim- 
inated in favor of less harmful organic compounds. Care must be used in han- 
dling lead as it is a cumulative poison. Environmental concern with lead poi- 
soning has resulted in a national program to reduce the concentration of lead 
in gasoline. 

Lithium — (Gr. lithos, stone), Li; at. wt. 6.941; at. no. 3; m.p. 180.54°C; 
b.p. 1347°C; sp. gr. 0.534 (20 °C); valence 1. Discovered by Arfvedson in 1817. 
Lithium is the lightest of all metals, with a density only about half that of 
water. It does not occur free in nature; combined it is found in small amounts 
in nearly all igneous rocks and in the waters of many mineral springs. Lepidol- 
ite, spodumene, petalite, and amblygonite are the more important minerals 
containing it. Lithium is presently being recovered from brines of Searles Lake, 
in California, and from those in Nevada. Large deposits of spodumene are 
found in North Carolina. The metal is produced electrolytically from the fused 
chloride. Lithium is silvery in appearance, much like Na and K, other members 
of the alkali metal series. It reacts with water, but not as vigorously as sodium. 
Lithium imparts a beautiful crimson color to a flame, but when the metal burns 
strongly the flame is a dazzling white. Since World War II, the production of 
lithium metal and its compounds has increased greatly. Because the metal has 
the highest specific heat of any solid element, it has found use in heat transfer 
applications; however, it is corrosive and requires special handling. The metal 
has been used as an alloying agent, is of interest in synthesis of organic com- 
pounds, and has nuclear applications. It ranks as a leading contender as a bat- 
tery anode material as it has a high electrochemical potential. Lithium is used 
in special glasses and ceramics. The glass for the 200-in. telescope at Mt. Palo- 
mar contains lithium as a minor ingredient. Lithium chloride is one of the most 
hygroscopic materials known, and it, as well as lithium bromide, is used in air 
conditioning and industrial drying systems. Lithium stearate is used as an all- 
purpose and high-temperature lubricant. Other lithium compounds are used in 
dry cells and storage batteries. The metal is priced at about $12/lb. 

Lutetium — (Lutetia, ancient name for Paris, sometimes called cassiopeium 
by the Germans), Lu; at. wt. 174.967 + 0.003; at. no. 71; m.p. 1663°C; b.p. 
3395°C; sp. gr. 9.840 (25°C); valence 3. In 1907, Urbain described a process 
by which Marignac’s ytterbium (1879) could be separated into the two elements, 
ytterbium (neoytterbium) and lutetium. These elements were identical with 
“aldebaranium’”’ and ‘‘cassiopeium, ’’ independently discovered by von Wels- 
bach about the same time. Charles James of the University of New Hampshire 
also independently prepared the very pure oxide, /utecia, at this time. The spell- 
ing of the element was changed from Jutecium to Jutetium in 1949, Lutetium 
occurs in very small amounts in nearly all minerals containing yttrium, and is 
present in monazite to the extent of about 0.003%, which is a commercial 
source. The pure metal has been isolated only in recent years and is one of the 
most difficult to prepare. It can be prepared by the reduction of anhydrous 
LuCl, or LuF, by an alkali or alkaline earth metal. The metal is silvery white 
and relatively stable in air. While new techniques, including ion-exchange re- 
actions, have been developed to separate the various rare-earth elements, lute- 
tium is still the most costly of all naturally occurring rare earths. It is slightly 
more abundant than thulium. It is now priced at about $20/g or $6000/Ib. 
Lu’’*occurs naturally (2.6%) with Lu'’* (97.4%). It is radioactive with a half- 
life of about 3 x 10'° years. Stable lutetium nuclides, which emit pure beta 
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radiation after thermal neutron activation, can be used as catalysts in cracking, 
alkylation, hydrogenation, and polymerization. Virtually no other commercial 
uses have been found yet for lutetium, as it is one of the most costly of the 
rare earth metals. While lutetium, like other rare-earth metals, is thought to 
have a low toxicity rating, it should be handled with care until more informa- 
tion is available. 

Magnesium — (Magnesia, district in Thessaly) Mg; at. wt. 24.305; at. no. 
12; m.p. 648.8+0.5°C; b.p. 1090°C; sp. gr. 1.738 (20°C); valence 2. Com- 
pounds of magnesium have long been known. Black recognized magnesium as 
an element in 1755. It was isolated by Davy in 1808, and prepared in coherent 
form by Bussy in 1831. Magnesium is the eighth most abundant element in the 
earth’s crust. It does not occur uncombined, but is found in large deposits in 
the form of magnesite, dolomite, and other minerals. The metal is now princi- 
pally obtained in the U.S. by electrolysis of fused magnesium chloride derived 
from brines, wells, and sea water. Magnesium is a light, silvery-white, and 
fairly tough metal. It tarnishes slightly in air, and finely divided magnesium 
readily ignites upon heating in air and burns with a dazzling white flame. It is 
used in flashlight photography, flares, and pyrotechnics, including incendiary 
bombs. It is one third lighter than aluminum, and in alloys is essential for 
airplane and missile construction. The metal improves the mechanical, fabri- 
cation, and welding characteristics of aluminum when used as an alloying 
agent. Magnesium is used in producing nodular graphite in cast iron, and is 
used as an additive to conventional propellants. It is also used as a reducing 
agent in the production of pure uranium and other metals from their salts. The 
hydroxide (milk of magnesia), chloride, sulfate (Epsom salts), and citrate are 
used in medicine. Dead-burned magnesite is employed for refractory purposes 
such as brick and liners in furnaces and converters. Organic magnesium com- 
pounds (Grignard’s reaction) are important. Magnesium is an important ele- 
ment in both plant and animal life. Chlorophylls are magnesium-centered por- 
phyrins. The adult daily requirement of magnesium is about 300 mg/day, but 
this is affected by various factors. Great care should be taken in handling mag- 
nesium metal, especially in the finely divided state, as serious fires can occur. 
Water should not be used on burning magnesium or on magnesium fires. 

Manganese — (L. magnes, magnet, from magnetic properties of pyrolusite; 
It. manganese, corrupt form of magnesia), Mn; at. wt. 54.9380; at. no. 25; 
m.p. 1244+3°C; b.p. 1962°C; sp. gr. 7.21 to 7.44, depending on allotropic 
form; valence 1, 2, 3, 4, 6, or 7. Recognized by Scheele, Bergman, and others 
as an element and isolated by Gahn in 1774 by reduction of the dioxide with 
carbon. Manganese minerals are widely distributed; oxides, silicates, and car- 
bonates are the most common. The discovery of large quantities of manganese 
nodules on the floor of the oceans holds promise as a source of manganese. 
These nodules contain about 24% manganese together with many other ele- 
ments in lesser abundance. Most manganese today is obtained from ores found 
in the U.S.S.R., Brazil, Australia, Republic of So. Africa, Gabon, and India. 
Pyrolusite (MnO:) and rhodochrosite (MnCO;) are among the most common 
manganese minerals. The metal is obtained by reduction of the oxide with so- 
dium, magnesium, aluminum, or by electrolysis. It is gray-white, resembling 
iron, but is harder and very brittle. The metal is reactive chemically, and de- 
composes cold water slowly. Manganese is used to form many important alloys. 
In steel, manganese improves the rolling and forging qualities, strength, tough- 
ness, stiffness, wear resistance, hardness, and hardenability. With aluminum 
and antimony, especially with small amounts of copper, it forms highly ferrom- 
agnetic alloys. Manganese metal is ferromagnetic only after special treatment. 
The pure metal exists in four allotropic forms. The alpha form is stable at 
ordinary temperature; gamma manganese, which changes to alpha at ordinary 
temperatures, is said to be flexible, soft, easily cut, and capable of being bent. 
The dioxide (pyrolusite) is used as a depolarizer in dry cells, and is used to 
““decolorize”’ glass that is colored green by impurities of iron. Manganese by 
itself colors glass an amethyst color, and is responsible for the color of true 
amethyst. The dioxide is also used in the preparation of oxygen, chlorine, and 
in drying black paints. The permanganate is a powerful oxidizing agent and is 
used in quantitative analysis and in medicine. Manganese is widely distributed 
throughout the animal kingdom. It is an important trace element and may be 
essential for utilization of vitamin B,. Exposure to manganese dusts, fume, and 
compounds (as Mn) should not exceed the ceiling value of 5 mg/M® for even 
short periods because of the toxicity of the element in larger quantity. 


Mendelevium — (Dmitri Mendeleev), Md; at. wt. 256;‘at. no. 101; valence 
+2, +3. Mendelevium, the ninth transuranium element of the actinide series 
to be discovered, was first identified by Ghiorso, Harvey, Choppin, Thompson, 
and Seaborg early in 1955 as a result of the bombardment of the isotope Es?*? 
with helium ions in the Berkeley 60-in. cyclotron. The isotope produced was 
Md™*, which has a half-life of 77 min. This first identification was notable in 
that Md** was synthesized on a one-atom-at-a-time basis. Four isotopes are 
now recognized. Md*** has a half-life of 2 months. This isotope has been pro- 
duced by the bombardment of an isotope of einsteinium with ions of helium, 
It now appears possible that eventually Md?** can be made so that some of its 


physical properties can be determined. Md?** has been used to elucidate some 
of the chemical properties of mendelevium in aqueous solution. Experiments 
seem to show that the element possesses a moderately stable dipositive (II) oxi- 
dation state in addition to the tripositive (III) oxidation state, which is charac- 
teristic of actinide elements. 

Mercury — (Planet Mercury), Hg (hydrargyrum, liquid silver); at. wt. 
200.59; at. no. 80; m.p. —38.842°C; b.p. 356.58°C; sp. gr. 13.546 (20°C); val- 
ence 1 or 2. Known to ancient Chinese and Hindus; found in Egyptian tombs 
of 1500 B.C. Mercury is the only common metal liquid at ordinary tempera- 
tures. It only rarely occurs free in nature. The chief ore is cinnabar (HgS). 
Spain and Italy produce about 50% of the world’s supply of the metal. The 
commercial unit for handling mercury is the ‘‘flask,’’ which weighs 76 lb. The 
metal is obtained by heating cinnabar in a current of air and by condensing the 
vapor. It is a heavy, silvery-white metal; a rather poor conductor of heat, as 
compared with other metals, and a fair conductor of electricity. It easily forms 
alloys with many metals, such as gold, silver, and tin, which are called amal- 
gams. Its ease in amalgamating with gold is made use of in the recovery of gold 
from its ores. The metal is widely used in laboratory work for making ther- 
mometers, barometers, diffusion pumps, and many other instruments. It is 
used in making mercury-vapor lamps and advertising signs, etc. and is used in 


_ Mercury switches and other electrical apparatus. Other uses are in making pes- 
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ticides, mercury cells for caustic soda and chlorine production, dental prepa- 
rations, antifouling paint, batteries, and catalysts. The most important salts 
are mercuric chloride HgCl, (corrosive sublimate — a violent poison), mercu- 
rous chloride HgzCl, (calomel, occasionally still used in medicine), mercury 
fulminate (Hg(ONC);, a detonator widely used in explosives), and mercuric 
sulfide (HgS, vermillion, a high-grade paint pigment). Organic mercury com- 
pounds are important. It has been found that an electrical discharge causes 
mercury vapor to combine with neon, argon, krypton, and xenon. These prod- 
ucts, held together with van der Waals’ forces, correspond to HgNe, HgAr, 
HgKr, and HgXe. Mercury is a virulent poison and is readily absorbed through 
the respiratory tract, the gastrointestinal tract, or through unbroken skin. It 
acts as a cumulative poison since only small amounts of the element can be 
eliminated at a time by the human organism. The acceptable ceiling concentra- 
tion of mercury in air has been set at 1mg/10M’. Since Mercury is a very vola- 
tile element, dangerous levels are readily attained in air. Air saturated with 
mercury vapor at 20°C contains a concentration that exceeds the toxic limit 
many times. The danger increases at higher temperatures. It is therefore impor- 
tant that mercury be handled with care. Containers of mercury should be se- 
curely covered and spillage should be avoided. If it is necessary to heat mercury 
or mercury compounds, it should be done in a well-ventilated hood. Methyl 
mercury is a dangerous pollutant and is now widely found in water and streams. 
The U.S. National Bureau of Standards has recently redetermined the triple 
point of mercury and found it to be —38.84168°C. 

Molybdenum — (Gr. molybdos, lead), Mo; at. wt. 95.94 + 0.01; at. no. 42; 
m.p. 2617°C; b.p. 4612°C; sp. gr. 10.22 (20°C); valence 2, 3, 47, 5?, or 6. 
Before Scheele recognized molybdenite as a distinct ore of a new element in 
1778, it was confused with graphite and lead ore. The metal was prepared in 
an impure form in 1782 by Hjelm. Molybdenum does not occur native, but is 
obtained principally from molybdenite (MoS:). Wulfenite (PbMoO,), and pow- 
ellite (Ca(MoW)O,) are also minor commercial ores. Molybdenum is also re- 
covered as a by-product of copper and tungsten mining operations. The metal 
is prepared from the powder made by the hydrogen reduction of purified mol- 
ybdic trioxide or ammonium molybdate. The metal is silvery white, very hard, 
but is softer and more ductile than tungsten. It has a high elastic modulus, and 
only tungsten and tantalum, of the more readily available metals, have higher 
melting points. It is a valuable alloying agent, as it contributes to the hardena- 
bility and toughness of quenched and tempered steels. It also improves the 
strength of steel at high temperatures. It is used in certain nickel-based alloys, 
such as the “‘Hastelloys,®’’ which are heat-resistant and corrosion-resistant to 
chemical solutions. Molybdenum oxidizes at elevated temperatures. The metal 
has found recent application as electrodes for electrically heated glass furnaces 
and orehearths. The metal is also used in nuclear energy applications and for 
missile and aircraft parts. Molybdenum is valuable as a catalyst in the refining 
of petroleum. It has found application as a filament material in electronic and 
electrical applications. Molybdenum is an essential trace element in plant nutri- 
tion. Some lands are barren for lack of this element in the soil. Molybdenum 
sulfide is useful as a lubricant, especially at high temperatures where oils would 
decompose. Almost all ultra-high strength steels with minimum yield points up 
to 300,000 psi(Ib/in.*) contain molybdenum in amounts from 0.25 to 8%. Mo- 
lybdenum powder is priced at about $4/Ib, and bars rolled from arc-cast ingots 
cost about $15/Ib. - ; 

Neodumium — (Gr. neos, new, and didymos, twin), Nd; at. wt. 144.24; at. 
no. 60; m.p. 1021°C; b.p.3068°C; sp. gr. 6.80 and 7.007, depending on allo- 
tropic form; valence 3. In 1841, Mosander, extracted from cerite a new rose- 
colored oxide, which he believed contained a new element. He named the ele- 


THE ELEMENTS—(Continued) 


ment didymium, as it was ‘‘an inseparable twin brother of lanthanum.’ In 
1885 von Welsbach separated didymium into two new elemental components, 
neodymia and praseodymia, by repeated fractionation of ammonium didym- 
ium nitrate. While the free metal is in misch metal, long known and used as a 
pyrophoric alloy for lighter flints, the element was not isolated in relatively 
pure form until 1925. Neodymium is present in misch metal to the extent of 
about 18%. It is present in the minerals monazite and bastnasite, which are 
principal sources of rare-earth metals. The element may be obtained by sepa- 
rating neodymium salts from other rare earths by ion-exchange or solvent ex- 
traction techniques, and by reducing anhydrous halides such as NdF; with cal- 
cium metal. Other separation techniques are possible. The metal has a bright 
silvery metallic luster. Neodymium is one of the more reactive rare-earth metals 
and quickly tarnishes in air, forming an oxide that spalls off and exposes metal 
to oxidation. The metal, therefore, should be kept under light mineral oil or 
sealed in a plastic material. Neodymium exists in two allotropic forms, with a 
transformation from a double hexagonal to a body-centered cubic structure 
taking place at 860°C. Natural neodymium is a mixture of seven stable iso- 
topes. Seven other radioactive isotopes are recognized. Didymium, of which 
neodymium is a component, is used for coloring glass to make welder’s goggles. 
By itself, neodymium colors glass delicate shades ranging from pure violet 
through wine-red and warm gray. Light transmitted through such glass shows 
unusually sharp absorption bands. The glass has been used in astronomical 
work to produce sharp bands by which spectral lines may be calibrated. Glass 
containing neodymium can be used as a laser material in place of ruby to pro- 
duce coherent light. Neodymium salts are also used as a colorant for enamels. 
The price of the metal is about 50c/g or $120/Ilb. Neodymium has a low-to- 
moderate acute toxic rating. As with other rare earths, neodymium should be 
handled with care. 

Neon — (Gr. neos, new), Ne; at. wt. 20.179; at. no. 10; m.p. —248.67°C; 
b.p. —246.048°C (1 atm); density of gas 0.89990 g/l (1 atm, 0°C); density of 
liquid at b.p. 1.207 g/cm’; valence O. Discovered by Ramsay and Travers in 
1898. Neon is a rare gaseous element present in the atmosphere to the extent 
of 1 part in 65,000 of air. It is obtained by liquefaction of air and separated 
from the other gases by fractional distillation. Natural neon is a mixture of 
three isotopes. Five other unstable isotopes are known. It is a very inert ele- 
ment; however, it is said to form a compound with fluorine. It is still question- 
able if true compounds of neon exist, but evidence is mounting in favor of their 
existence. The following ions are known from optical and mass spectrometric 
studies: Ne*, (NeAr)*, (NeH)*, and (HeNe)*. Neon also forms an unstable hy- 
drate. In a vacuum discharge tube, neon glows reddish orange. Of all the rare 
gases, the discharge of neon is the most intense at ordinary voltages and cur- 
rents. Neon is used in making the common neon advertising signs, which ac- 
counts for its largest use. It is also used to make high-voltage indicators, light- 
ning arrestors, wave meter tubes, and TV tubes. Neon and helium are used in 
making gas lasers. Liquid neon is now commercially available and is finding 
important application as an economical cryogenic refrigerant. It has over 40 
times more refrigerating capacity per unit volume than liquid helium and more 
than three times that of liquid hydrogen. It is compact, inert, and is less expen- 
sive than helium when it meets refrigeration requirements. Neon has costs 
about $1.50/1. 

Neptunium — (Planet Neptune), Np; at. wt. 237.0482; at. no. 93; m.p. 640+ 
1°C; b.p. 3902°C (est.); sp. gr. 20.25 (20°C); valence 3, 4, 5, and 6. Neptunium 
was the first synthetic transuranium element of the actinide series discovered; 
the isotope Np””® was produced by McMillan and Abelson in 1940 at Berkeley, 
California, as the result of bombarding uranium with cyclotron-produced neu- 
trons. The isotope Np”” (half-life of 2.14 10° years) is currently obtained in 
gram quantities as a by-product from nuclear reactors in the production of 
plutonium. Trace quantities of the element are actually found in nature due to 
transmutation reactions in uranium ores produced by the neutrons which are 
present. Neptunium is prepared by the reduction of NpF; with barium or lith- 
ium vapor at about 1200°C. Neptunium metal has a silvery appearance, is 
chemically reactive, and exists in at least three structural modifications: a-nep- 
tunium, orthorhombic, density 20.25 gl/cm?; B-neptunium (above 280°C), te- 
tragonal, density (313° C) 19.36 g/cm’; y-neptunium (above 577°), cubic, den- 
sity (600°C) 18.0 g/cm’. Neptunium has four ionic oxidation states in solution: 
Np” (pale purple), analogous to the rare earth ion Pm*’, Np* (yellow green); 
NpO* (green blue); and NpO* (pale pink). These latter oxygenated species are 
in contrast to the rare earths which exhibit only simple ions of the (II), (IID), 
and (IV) oxidation states in aqueous solution. The element forms tri- and tetra- 
halides such as NpF;, NpF,, NpCl., NpBrs, Npls, and oxides of various com- 
positions such as are found in the uranium-oxygen system, including Np;O. 
and NpO,. Thirteen isotopes of neptunium are now recognized. The A.E.C. 
has Np*” available for sale to its licensees and for export. This isotope can be 
used as a component in neutron detection instruments. It is offered at a price 
of $225/g or $0.25/mg for quantities less than lg. 


B-15 


Nickel — (Ger, Nickel, Satan or ‘‘Old Nick’s and from kupfernickel, Old 
Nicks copper), Ni; at. wt. 58.71; at. no. 28; m.p. 1453°C; b.p. 2732°C; sp. gr. 
8.902 (25° C); valence 0,1,2,3. Discovered by Cronstedt in 1751 in kupfer- 
nickel(niccolite). Nickel is found as a constituent in most meteorites and often 
serves as one of the criteria for distinguishing a meteorite from other minerals. 
Iron meteorites, or siderites, may contain iron alloyed with from 5 to nearly 
20% nickel. Nickel is obtained commercially from pentlandite and pyrrhotite 
of the Sudbury region of Ontario, a district that produces about 50% of the 
nickel for the Free World. Other deposits are found in New Caledonia, Aus- 
tralia, Cuba, Indonesia, and elsewhere. Nickel is silvery white and takes on a 
high polish. It is hard, malleable, ductile, somewhat ferromagnetic, and a fair 
conductor of heat and electricity. It belongs to the iron-cobalt group of metals 
and is chiefly valuable for the alloys it forms. It is extensively used for making 
stainless steel and other corrosion-resistant alloys such as Invar®, Monel®, 
Inconel®, and the Hastelloys®. Tubing made of a copper-nickel alloy is exten- 
sively used in making desalination plants for converting sea water into fresh 
water. Nickel is also now used extensively in coinage and in making nickel steel 
for armor plate and burglar-proof vaults, and is a component in Nichrome®, 
Permalloy®, and constantan. Nickel added to glass gives a green color. Nickel 
plating is often used to provide a protective coating for other metals, and finely 
divided nickel is a catalyst for hydrogenating vegetable oils. It is also used in 
ceramics, in the manufacture of Alnico magnets, and in the Edison® storage 
battery. The sulfate and the oxides are important compounds. Natural nickel 
is a mixture of five stable isotopes; seven other unstable isotopes are 
known.Exposure to nickel metal and soluble compounds (as Ni) should not 
exceed Img/M? (8-hr time-weighted average — 40-hr week). Nickel carbonyl 
exposure, however, should not exceed 0.007mg/M7’, and is considered to be a 
very toxic material. Nickel sulphide fume and dust is recognized as having car- 
cinogenic potential. 

Niobium —(Niobe, daughter of Tantalus), Nb; or Columbium (Columbia, 
name for America), Cb; at. wt. 92.9064; at. no. 41; m.p. 2468+ 10°C; b.p. 
4742°C; sp. gr. 8.57 (20°C); valence 2, 3, 4?, 5. Discovered in 1801 by Hatchett 
in an ore sent to England more than a century before by John Winthrop the 
Younger, first goveror of Connecticut. The metal was first prepared in 1864 
by Blomstrand, who reduced the chloride by heating it in a hydrogen atmos- 
phere. The name ‘‘niobium’’ was adopted by the International Union of Pure 
and Applied Chemistry in 1950 after 100 years of controversy. Many leading 
chemical societies and government organizations refer to it by this name. Most 
metallurgists, leading metal societies, and all but one of the leading U.S. com- 
mercial producers, however, still refer to the metal as ‘‘columbium.’’ The ele- 
ment is found in niobite (or columbite), niobite-tantalite, pyrochlore, and eux- 
enite. Large deposits of niobium have been found associated with carbonatites 
(carbon-silicate rocks), as a constituent of pyrochlore. Extensive ore reserves 
are found in Canada, Brazil, Nigeria, Zaire, and in the U.S.S.R. The metal 
can be isolated from tantalum, and prepared in several ways. It is a shiny, 
white, soft, and ductile metal, and takes on a bluish cast when exposed to air 
at room temperatures for a long time. The metal starts to oxidize in air at 
200°C, and when processed at even moderate temperatures must be placed in 
a protective atmosphere. It is used as an alloying agent in carbon and alloy 
steels and in nonferrous metals. These alloys have improved strength and other 
desirable properties, and have been used in pipeline construction. The metal 
has a low capture cross-section for thermal neutrons. It is used in arc-welding 
rods for stabilized grades of stainless steel. Thousands of pounds of niobium 
have been used in advanced air frame systems such as were used in the Gemini 
space program. The element has superconductive properties; superconductive 
magnets have been made with Nb-Zr wire, which retains its superconductivity 
in strong magnetic fields. This type of application offers hope of direct large- 
scale generation of electric power. Sixteen isotopes of niobium are known. 
Niobium metal (99.5% pure) is priced at about $15/Ib. 

Nitrogen — (L. nitrum, Gr. nitron, native soda; genes, forming), N; at. wt. 
14.0067; at. no. 7; m.p. —209.86 °C; b.p. —195.8°C; density 1.2506 g/l; sp. gr. 
liquid 0.808 (—195.8°C), solid 1.026 (—252°C); valence 3 or 5. Discovered by 
Daniel Rutherford in 1772, but Scheele, Cavendish, Priestley, and others about 
the same time studied ‘‘burnt or dephlogisticated air,’’ as air without oxygen 
was then called. Nitrogen makes up 78% of the air, by volume. The atmosphere 
of Mars, by comparison, is 2.6% nitrogen. The estimated amount of this ele- 
ment in our atmosphere is more than 4000 billion tons. From this inexhaustible 
source it can be obtained by liquefaction and fractional distillation. Nitrogen 
molecules give the orange-red, blue-green, blue-violet, and deep violet shades 
to the aurora. The element is so inert that Lavoisier named it azote, meaning 
without life, yet its compounds are so active as to be most important in foods, 
poisons, fertilizers, and explosives. Nitrogen can be also easily prepared by 
heating a water solution of ammonium nitrite. Nitrogen, as a gas, is colorless, 
odorless, and a generally inert element. As a liquid it is also colorless and odor- 
less, and is similar in appearance to water. Two allotropic forms of solid nitro- 
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gen exist, with the transition from the a to the f form taking place at —237 °C. 
When nitrogen is heated, it combines directly with magnesium, lithium, or cal- 
cium; when mixed with oxygen and subjected to electric sparks, it forms first 
nitric oxide (NO) and then the dioxide (NO.); when heated under pressure with 
a catalyst with hydrogen, ammonia is formed (Haber process). The ainmonia 
thus formed is of the utmost importance as it is used in fertilizers, and it can 
be oxidized to nitric acid (Ostwald process). The ammonia industry is the larg- 
est consumer of nitrogen. Large amounts of the gas are also used by the elec- 
tronics industry, which uses the gas as a blanketing medium during production 
of such components as transistors, diodes, etc. Large quantities of nitrogen are 
used in annealing stainless steel and other steel mill products. The drug industry 
also uses large quantities. Nitrogen is used as a refrigerant both for the immer- 
sion freezing of food products and for transportation of foods. Liquid nitrogen 
is also used in missile work as a purge for components, insulators for space 
chambers, etc., and by the oil industry to build up great pressures in wells to 
force crude oil upward. Sodium and potassium nitrates are formed by the de- 
composition of organic matter with compounds of the metals present. In cer- 
tain dry areas of the world these saltpeters are found in quantity. Ammonia, 
nitric acid, the nitrates, the five oxides (N10, NO, N.O;, NO;, and N2O;), TNT, 
the cyanides, etc. are but a few of the important compounds. Nitrogen gas 
prices vary from 2c to $2.75 per 100 ft’, depending on purity, etc. Production 
of elemental nitrogen in the U.S. is more than 9 million short tons per year. 

Nobelium — (Alfred Nobel, discoverer of dynamite), No; at. no. 102; val- 
ence +2, +3. Nobelium was unambiguously discovered and identified in April 
1958 at Berkeley by A. Ghiorso, T. Sikkeland, J. R. Walton, and G.T. Sea- 
borg, who used a new double-recoil technique. A heavy-ion linear accelerator 
(HILAC) was used to bombard a thin target of curium (95% Cm and 4.5% 
Cm**) with C” ions to produce 10274 according to the Cm™* (C’? 4n) reaction. 
Earlier in 1957 workers of the U.S., Britain, and Sweden announced the dis- 
covery of an isotope of element 102 with a 10-min half-life at 8.5 MeV, as a 
result of bombarding Cm“*with C* nuclei. On the basis of this experiment the 
name nobelium was assigned and accepted by the Commission on Atomic 
Weights of the International Union of Pure and Applied Chemistry. The ac- 
ceptance of the name was premature, for both Russian and American efforts 
now completely rule out the possibility of any isotope of element 102 having a 
half-life of 10 min in the vicinity of 8.5 MeV. Early work in 1957 on the search 
for this element, in Russia at the Kurchatov Institute, was marred by the as- 
signment of 8.9+ 0.4 MeV alpha radiation with a half-life of 2 to 40 sec, which 
was too indefinite to support claim to discovery. Confirmatory experiments at 
Berkeley in 1966 have shown the existence of 1027** with a 55-sec half-life, 
1027? with a 2.3-sec half-life, and 10275’ with a 23-sec half-life. Four other 
isotopes are now recognized, one of which — 1027* — has a half-life of 3 min. 
In view of the discoverer’s traditional right to name an element, the Berkeley 
group, in 1967, suggested that the hastily given name nobelium, along with the 
symbol No, be retained. 

Osmium — (Gr. osme, a smell), Os; at. wt. 190.2; at. no. 76; m.p. 3045+ 
30°C; b.p. 5027 + 100°C; sp. gr. 22.57; valence 0 te +8, more usually +3, 
+4, +6, and +8. Discovered in 1803 by Tennant in the residue left when crude 
platinum is dissolved by aqua regia. Osmium occurs in iridosmine and in plat- 
inum-bearing river sands of the Urals, North America, and South America. It 
is also found in the nickel- bearing ores of the Sudbury, Ontario region along 
with other platinum metals. While the quantity of platinum metals in these ores 
is very small, the large tonnages of nickel ores processed make commercial 
recovery possible. The metal is lustrous, bluish white, extremely hard, and brit- 
tle even at high temperatures. It has the highest melting point and lowest vapor 
pressure of the platinum group. The metal is very difficult to fabricate, but the 
powder can be sintered in a hydrogen atmostphere at a temperature of 2000°C. 
The solid metal is not affected by air at room temperature, but the powdered 
or spongy metal slowly gives off osmium tetroxide, which is a powerful oxidiz- 
ing agent and has a strong smell. The tetroxide is highly toxic, and boils at 130° 
C (760 mm). Concentrations in air as low as 10-’g/m? can cause lung conges- 
tion, skin damage, or eye damage. Exposure to osmium tetroxide should not 
exceed 0.002 mg/M? (8-hr time-weighted average — 40-hr work week). The 
tetroxide has been used to detect fingerprints and to stain fatty tissue for micro- 
scope slides. The metal is almost entirely used to produce very hard alloys, with 
other metals of the platinum group, for fountain pen tips, instrument pivots, 
phonograph needles, and electrical contacts. The price of 99% pure osmium 
powder — the form usually supplied commercially — is about $5/g or $300 to 
$450/troy ounce, depending on quantity and supplier. The measured densities 
of iridium and osmium seem to indicate that osmium is slightly more dense 
than iridium, so osmium has generally been credited with being the heaviest 
known element. Calculations of the density from the space lattice, which may 
be more reliable for these elements than actual measurements, however, give a 
density of 22.65 for iridium compared to 22.61 for osmium. At present, there- 
fore, we know either iridium or osmium is the heaviest element, but the data 
do not allow selection between the two. 
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Oxygen — (GR. oxys, sharp, acid, and genes, forming; acid former), O; at. 
wt, (natural) 15.99994; at. no. 8; m.p. —218.4°C; b.p. —182.962°C; density 
1.429 g/1(O °C); sp. gr. liquid 1.14 (—182.96°C); valence 2. For many centu- 
ries, workers occasionally realized air was composed of more than one com- 
ponent. The behavior of oxygen and nitrogen as components of air led to the 
advancement of the phlogiston theory of combustion, which captured the 
minds of chemists for a century. Oxygen was prepared by several workers, 
including Bayen and Borch, but they did not know how to collect it, did not 
study its properties, and did not recognize it as an elementary substance. Pries- 
tley is generally credited with its discovery, although Scheele also discovered it 
independently. Oxygen is the third most abundant element found in the sun, 
and it plays a part in the carbon-nitrogen cycle, one process thought to give 
the sun and stars their energy. Oxygen under excited conditions is responsible 
for the bright red and yellow-green colors of the aurora. Oxygen, as a gaseous 
element, forms 21% of the atmosphere by volume from which it can be ob- 
tained by liquefaction and fractional distillation. The atmosphere of Mars con- 
tains about 0.15% oxygen. The element and its compounds make up 49.2 %, 
by weight, of the earth’s crust. About two thirds of the human body and nine 
tenths of water is oxygen. In the laboratory it can be prepared by the electrolysis 
of water or by heating potassium chlorate with manganese dioxide as a catalyst. 
The gas is colorless, odorless, and tasteless. The liquid and solid forms are a 
pale blue color and are strongly paramagnetic. Ozone (O;), a highly active al- 
lotropic form of oxygen, is formed by the action of an electrical discharge or 
ultraviolet light on oxygen. Ozone’s presence in the atmosphere (amounting to 
the equivalent of a layer 3 mm thick at ordinary pressures and temperatures) is 
of vital importance in preventing harmful ultraviolet rays of the sun from 
reaching the earth’s surface. There has been recent concern that aerosols in the 
atomosphere may have a detrimental effect on this ozone layer. Ozone is toxic 
and exposure should not exceed 0.2mg/M? (8-hr time-weighted average — 40- 
hr work week.) Undiluted ozone has a bluish color. Liquid ozone is bluish 
black, and solid ozone is violet-black. Oxygen is very reactive and capable of 
combining with most elements. It is a component of hundreds of thousands of 
organic compounds, It is essential for respiration of all plants and animals and 
for practically all combustion. In hospitals it is frequently used to aid respira- 
tion of patients. Its atomic weight was used as a standard of comparison for 
each of the other elements until 1961 when the International Union of Pure 
and Applied Chemistry adopted carbon 12 as the new basis. Oxygen has eight 
isotopes. Natural oxygen is a mixture of three isotopes. Oxygen 18 occurs nat- 
urally, is stable, and is available commercially. Water (HO with 1.5% O%*) is 
also available. Commercial oxygen consumption in the U.S. is estimated to be 
20 million short tons per year and the demand is expected to increase substan- 
tially in the next few years. Oxygen enrichment of steel blast furnaces accounts 
for the greatest use of the gas. Large quantities are also used in making synthe- 
sis gas for ammonia and methanol, ethylene oxide, and for oxy-acetylene weld- 
ing. Air separation plants produce about 99% of the gas, electrolysis plants 
about 1%, The gas costs 5c/ ft? in small quantities, and about $15/ton. 

Palladium — (named after the asteroid Pallas, discovered about the same 
time; Gr. Pallas, goddess of wisdom), Pd; at. wt. 106.4; at. no. 46; m.p. 
1552°C; b.p. 3140°C; sp. gr. 12.02 (20°C); valence 2, 3, or 4. Discovered in 
1803 by Wollaston. Palladium is found along with platinum and other metals 
of the platinum group in placer deposits of the U.S.S.R., South and North 
America, Ethiopia, and Australia. It is also found associated with the nickel- 
copper deposits of South Africa and Ontario, Its separation from the platinum 
metals depends upon the type of ore in which it is found. It is a steel-white 
metal, does not tarnish in air, and is the least dense and lowest melting of the 
platinum group of metals. When annealed, it is soft and ductile; cold working 
greatly increases its strength and hardness. Palladium is attacked by nitric and 
sulfuric acid, At room temperatures the metal has the unusual property of ab- 
sorbing up to 900 times its own volume of hydrogen, possibly forming Pd,H. 
It is not yet clear if this is a true compound. Hydrogen readily diffuses through 
heated palladium and this provides a means of purifying the gas. Finely divided 
palladium is a good catalyst and is used for hydrogenation and dehydrogena- 
tion reactions. It is alloyed and used in jewelry trades. White gold is an alloy 
of gold decolorized by the addition of palladium. Like gold, palladium can be 
beaten into leaf as thin as 1/250,000 in. The metal is used in dentistry, watch- 
making, and in making surgical instruments and electrical contacts. The metal 
sells for about $60/troy ounce. ' 

Phosphorus — (Gr. phosphoros, light bearing; ancient name for the planet 
Venus when appearing before sunrise), P; at. wt. 30.97376; at. no. 15; m.p. 
(white) 44.1°C; b.p. (white) 280°C; sp. gr. (white) 1.82, (red) 2.20, (black) 2.25 
to 2.69; valence 3 or 5. Discovered in 1669 by Brand, who prepared it from 
urine. Phosphorus exists in four or more allotropic forms: white (or yellow), 
red, and black (or violet). White phosphorus has two modifications: a and B 
with a transition temperature at —3.8°C. Never found free in nature, it is. widely 
distributed in combination with minerals. Phosphate rock, which contains the 
mineral apatite, an impure tri-calcium phosphate, is an important source of the 
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element. Large deposits are found in the U.S.S.R., in Morocco, and in Florida, 
Tennessee, Utah, Idaho, and elsewhere. Phosphorus is an essential ingredient 
of all cell protoplasm, nervous tissue, and bones. Ordinary phosphorus is a 
waxy white solid; when pure it is colorless and transparent. It is insoluble in 
water, but soluble in carbon disulfide. It takes fire spontaneously in air, burn- 
ing to the pentoxide. It is very poisonous, 50mg constituting an approximate 
fatal dose. Exposure to white phosphorus should not exceed 0.1mg/M? (8-hr 
time-weighted average — 40-hr work week). White phosphorus should be kept 
under water, as it is dangerously reactive in air, and it should be handled with 
forceps, as contact with the skin may cause severe burns. When exposed to 
sunlight or when heated in its own vapor to 250°C, it is converted to the red 
variety, which does not phosphoresce in air as does the white variety. This form 
does not ignite spontaneously and it is not as dangerous as white phosphorus. 
It should, however, be handled with care as it does convert to the white form 
at some temperatures and it emits highly toxic fumes of the oxides of phospho- 
tus when heated. The red modification is fairly stable, sublimes with a vapor 
pressure of | atm at 417°C, and is used in the manufacture of safety matches, 
pyrotechnics, pesticides, incendiary shells, smoke bombs, tracer bullets, etc. 
White phosphorus may be made by several methods. By one process, tri-cal- 
cium phosphate, the essential ingredient of phosphate rock, is heated in the 
presence of carbon and silica in an electric furnace or fuel-fired blast furnace. 
Elementary phosphorus is liberated as vapor and may be collected under water. 
If desired, the phosphorus vapor and carbon monoxide produced by the reac- 
tion can be oxidized at once in the presence of moisture or water to produce 
phosphoric acid, an important compound in making super-phosphate fertil- 
izers. In recent years, concentrated phosphoric acids, which may contain as 
much as 70 to 75% P20; content, have become of great importance to agricul- 
ture and farm production. World-wide demand for fertilizers has caused record 
phosphate production in recent years. Phosphates are used in the production 
of special glasses, such as those used for sodium lamps. Bone-ash, calcium 
phosphate, is also used to produce fine chinaware and to produce mono-cal- 
cium phosphate used in baking powder. Phosphorus is also important in the 
production of steels, phosphor bronze, and many other products. Trisodium 
phosphate is important as a cleaning agent, as a water softener, and for pre- 
venting boiler scale and corrosion of pipes and boiler tubes. Organic com- 
pounds of phosphorus are important. 

Platinum — (Sp. platina, silver), Pt; at. wt. 195.09; at. no. 78; m.p. 1772°C; 
b.p. 3827 + 100°C; sp. gr. 21.45 (20°C); valence 17, 2, 3, or 4. Discovered in 
South America by Ulloa in 1735 and by Wood in 1741. The metal was used by 
pre-Columbian Indians. Platinum occurs native, accompanied by small quan- 
tities of iridium, osmium, palladium, ruthenium, and rhodium, all belonging 
to the same group of metals. These are found in the alluvial deposits of the 
Ural mountains, of Columbia, and of certain western American states. Sper- 
rylite (PtAs2), occurring with the nickel-bearing deposits of Sudbury, Ontario, 
is the source of a considerable amount of the metal. The large production of 
nickel offsets there being only one part of the platinum metals in two million 
parts of ore. Platinum is a beautiful silvery-white metal, when pure, and is 
malleable and ductile. It has a coefficient of expansion almost equal to that of 
soda-lime-silica glass, and is therefore used to make sealed electrodes in glass 
systems. The metal does not oxidize in air at any temperature, but is corroded 
by halogens, cyanides, sulfur, and caustic alkalis. It is insoluble in hydrochloric 
and nitric acid, but dissolves when they are mixed as aqua regia, forming chlo- 
roplatinic acid (H,PtCl,), an important compound. The metal is extensively 
used in jewelry, wire, and vessels for laboratory use, and in many valuable 
instruments including thermocouple elements. It is also used for electrical con- 
tacts, corrosion-resistant apparatus, and in dentistry. Platinum-cobalt alloys 
have magnetic properties. One such alloy made of 76.7% Pt and 23.3% Co, 
by weight, is an extremely powerful magnet that offers a B-H (max) almost 
twice that of Alnico V. Platinum resistance wires are used for constructing 
high-temperature electric furnaces. The metal is used for coating missile nose 
cones, jet engine fuel nozzles, etc., which must perform reliably for long pe- 
tiods of time at high temperatures. The metal, like palladium, absorbs large 
volumes of hydrogen, retaining it at ordinary temperatures but giving it up at 
red heat. In the finely divided state platinum is an excellent catalyst, having 
long been used in the contact process for producing sulfuric acid. It is also used 
as a catalyst in cracking petroleum products. There is also much current interest 
in the use of platinum as a catalyst in fuel cells and in antipollution devices for 
automobiles. Platinum anodes are extensively used in cathodic protection sys- 
tems for large ships and ocean-going vessels, pipelines, steel piers, etc. Fine 
platinum wire will glow red hot when placed in the vapor of methyl alcohol. It 
acts here as a catalyst, converting the alcohol to formaldehyde. This phenom- 
enon has been used commercially to produce cigarette lighters and hand warm- 
ers. Hydrogen and oxygen explode in the presence of platinum. The price of 
platinum has varied widely; more than a century ago it was used to adulterate 
gold. It was nearly eight times as valuable as gold in 1920; the present price is 
about $180/troy ounce. 
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Plutonium — (Planet pluto), Pu; at. no. 94; isotopic mass Pu? 239.13 
(physical scale); sp. gr. (a modification) 19.84 (25°C); m.p. 641°C; b.p. 
3232°C; valence 3, 4, 5, or 6. Plutonium was the second transuranium element 
of the actinide series to be discovered. The isotope Pu”* was produced in 1940 
by Seaborg, McMillan, Kennedy, and Wahl by deuteron bombardment of ura- 
nium in the 60-in. cyclotron at Berkeley, California. Plutonium also exists in 
trace quantities in naturally occurring uranium ores. It is formed in much the 
same manner as neptunium, by irradiation of natural uranium with the neu- 
trons which are present. By far of greatest importance is the isotope Pu’, with 
a half-life of 24,360 years, produced in extensive quantities in nuclear reactors 
from natural uranium: 
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Fifteen isotopes of plutonium are known. Plutonium has assumed the position 
of dominant importance among the transuranium elements because of its suc- 
cessful use as an explosive ingredient in nuclear weapons and the place which 
it holds as a key material in the development of industrial use of nuclear power. 
One kilogram is equivalent to about 22 million kilowatt hours of heat energy. 
The complete detonation of a kilogram of plutonium produces an explosion 
equal to about 20,000 tons of chemical explosive. Its importance depends on 
the nuclear property of being readily fissionable with neutrons and its availa- 
bility in quantity. The world’s nuclear-power reactors are now producing about 
20,000 kg of plutonium/yr. By 1982 it is estimated that about 300,000 kg will 
have been accumulated. The various nuclear applications of plutonium are well 
known. Pu has been used in the Apollo lunar missions to power seismic and 
other equipment on the lunar surface. As with neptunium and uranium, plu- 
tonium metal can be prepared by reduction of the trifluoride with alkaline- 
earth metals. The metal has a silvery appearance and takes on a yellow tarnish 
when slightly oxidized. It is chemically reactive. A relatively large piece of plu- 
tonium is warm to the touch because of the energy given off in alpha decay. 
Larger pieces will produce enough heat to boil water. The metal readily dis- 
solves in concentrated hydrochloric acid, hydroiodic acid, or perchloric acid 
with formation of the Pu* ion. The metal exhibits six allotropic modifications 
having various crystalline structures. The densities of these vary from 16.00 to 
19.86 g/cm’. Plutonium also exhibits four ionic valence states in aqueous so- 
lutions: Pu*? (blue lavender), Pu** (yellow brown), PuO* (pink?), and PuO*? 
(pink orange). The ion PuO* is unstable in aqueous solutions, disproportion- 
ating into Pu and PuO*? the Pu®* thus formed, however, oxidizes the PuO* 
into PuO”, itself being reduced to Pu’, giving finally Pu*? and PuO*?. Pluton- 
ium forms binary compounds with oxygen: PuO, PuO,, and intermediate ox- 
ides of variable composition; with the halides: PuF;, PuF,, PuCl,, PuBr;, Pul,; 
with carbon, nitrogen, and silicon: PuC, PuN, PuSi:. Oxyhalides are also well 
known: PuOCl, PuOBr, PuOl. Because of the high rate of emission of alpha 
particles and the element being specifically absorbed by bone marrow, pluton- 
ium, as well as all of the other transuranium elements except neptunium, are 
radiological poisons and must be handled with very special equipment and pre- 
cautions. Plutonium is a very dangerous radiological hazard. Precautions must 
also be taken to prevent the unintentional formation of a critical mass. Pluton- 
ium in liquid solution is more likely to become critical than solid plutonium. 
The shape of the mass must also be considered where criticality is concerned. 
Plutonium-238 is available from the A.E.C. at a cost of about $700/g (80 to 
89% enriched.) 

Polonium — (Poland, native country of Mme. Curie), Po; at. mass. (210); 
at. no. 84; m.p. 254°C; b.p. 962°C; sp. gr. (alpha modification) 9.32; valence 
—-2, 0, +2, +3 (2), +4, and +6. Polonium was the first element discovered 
by Mme. Curie in 1898, while seeking the cause of radioactivity of pitchblende 
from Joachimsthal, Bohemia. The electroscope showed it separating with bis- 
muth. Polonium is also called Radium F. Polonium is a very rare natural ele- 
ment. Uranium ores contain only about 100yug of the element per ton. Its abun- 
dance is only about 0.2% of that of radium. In 1934 it was found that when 
natural bismuth (Bi?”’ was bombarded by neutrons, Bi’"’, the parent of polon- 
ium, was obtained. Milligram amounts of polonium may now be prepared this 
way, by using the high neutron fluxes of nuclear reactors. Polonium-210 is a 
low-melting, fairly volatile metal, 50% of which is vaporized in air in 45 hr at 
55°C. It is an alpha emitter with a half-life of 138.39 days. A milligram emits 
as many alpha particles as 5 g of radium. The energy released by its decay is 
so large (27.5 cal /Ci/day or 140 W/g) that a capsule containing about half a 
gram reaches a temperature above 500°C. The capsule also presents a contact 
gamma-ray dose rate of 1.2R/hr. A few curies of polonium exhibit a blue glow, 
caused by excitation of the surrounding gas. Because almost all alpha radiation 
is stopped within the solid source and its container, giving up its energy, polon- 
ium has attracted attention for uses as a lightweight heat source for thermoe- 
lectric power in space satellites. Polonium has more isotopes than any other 
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element. Twenty-seven isotopes of polonium are known, with atomic masses 
ranging from 192 to 218. Polonium-210 is the most readily available. Isotopes 
of mass 209 (half-life 103 years) and mass 208 (half-life 2.9 years) can be pre- 
pared by alpha, proton, or deuteron bombardment of lead or bismuth in a 
cyclotron, but these are expensive to produce. Metallic polonium has been pre- 
pared from polonium hydroxide and some other polonium compounds in the 
presence of concentrated aqueous or anhydrous liquid ammonia. Two allo- 
tropic modifications are known to exist. Polonium is readily dissolved in dilute 
acids, but is only slightly soluble in alkalis. Polonium salts of organic acids 
char rapidly; halide ammines are reduced to the metal. Polonium can be mixed 
or alloyed with beryllium to provide a source of neutrons. It has been used in 
devices for eliminating static charges in textile mills, etc.; however, beta sources 
are more commonly used and are less dangerous. It is also used on brushes for 
removing dust from photographic films. The polonium for these is carefully 
sealed and controlled, minimizing hazards to the user. Polonium-210 is very 
dangerous to handle in even milligram or microgram amounts, and special 
equipment and strict control is necessary. Damage arises from the complete 
absorption of the energy of the alpha particle into tissue. The maximum per- 
missible body burden for ingested polonium is only 0.03y4Ci, which represents 
a particle weighing only 6.8x 10—"*g. Weight for weight it is about 2.5 x 10" 
times as toxic as hydrocyanic acid. The maximum allowable concentration for 
soluble polonium compounds in air is about 2x 10™' wCi/cm?. Polonium is 
available commercially on special order with an A.E.C. permit from the Oak 
Ridge National Laboratory. 

Potassium — (English, potash — pot ashes; L. kalium, Arab. qali, alkali), 
K; at. wt. 39.0983+0.0003; at. no. 19; m.p. 63.65°C; b.p.774°C; sp. gr. 0.862 
(20°C); valence 1. Discovered in 1807 by Davy, who obtained it from caustic 
potash (KOH); this was the first metal isolated by electrolysis. The metal is the 
seventh most abundant and makes up about 2.4% by weight of the earth’s 
crust. Most potassium minerals are insoluble and the metal is obtained from 
them only with great difficulty. Certain minerals, however, such as sylvite, car- 
nallite, langbeinite, and polyhalite are found in ancient lake and sea beds and 
form rather extensive deposits from which potassium and its salts can readily 
be obtained. Potash is mined in Germany, New Mexico, California, Utah, and 
elsewhere. Large deposits of potash, found at a depth of some 3000 ft in Sas- 
katchewan, promise to be important in coming years. Potassium is also found 
in the ocean, but is present only in relatively small amounts, compared to so- 
dium. The greatest demand for potash has been in its use for fertilizers. Potas- 
sium is an essential constituent for plant growth and it is found in most soils. 
Potassium is never found free in nature, but is obtained by electrolysis of the 
hydroxide, much in the same manner as prepared by Davy. Thermal methods 
also are commonly used to produce potassium (such as by reduction of potas- 
sium compounds with CaC,, C, Si, or Na). It is one of the most reactive and 
electropositive of metals; except for lithium, it is the lightest known metal. It 
is soft, easily cut with a knife, and is silvery in appearance immediately after a 
fresh surface is exposed. It rapidly oxidizes in air and must be preserved in a 
mineral oil such as kerosene. As with other metals of the alkali group, it decom- 
poses in water with the evolution of hydrogen. It catches fire spontaneously on 
water. Potassium and its salts impart a violet color to flames. Nine isotopes of 
potassium are known. Ordinary potassium is composed of three isotopes, one 
of which is K* (0.0118%), a radioactive isotope with a half-life of 1.28 x 10° 
years. The radioactivity presents no appreciable hazard. An alloy of sodium 
and potassium (NaK) is used as a heat-transfer medium. Many potassium salts 
are of utmost importance, including the hydroxide, nitrate, carbonate, chlo- 
ride, chlorate, bromide, iodide, cyanide, sulfate, chromate, and dichromate. 
Metallic potassium is available commercially for about $15/oz in small quan- 
tities. 

Praseodymium — (Gr. prasios, green, and didymos, twin), Pr; at. wt. 
140.9077; at. no. 59; m.p. 931°C; b.p. 3512 °C; sp. gr. (a) 6.773 (B) 6.64; 
valence 3 or 4. In 1841 Mosander extracted the rare earth didymia from lan- 
thana; in 1879, Lecoq de Boisbaudran isolated a new earth, samaria, from 
didymia obtained from the mineral samarskite. Six years later, in 1885, von 
Welsbach separated didymia into two other earths, praseodymia and neodymia, 
which gave salts of different colors. As with other rare earths, compounds of 
these elements in solution have distinctive sharp spectral absorption bands or 
lines, some of which are only a few Angstroms wide. The element occurs along 
with other rare-earth elements in a variety of minerals. Monazite and bastnasite 
are the two principal commercial sources of the rare-earth metals. Ion-exchange 
and solvent extraction techniques have led to much easier isolation of the rare 
earths and the cost has dropped greatly in the past few years. Praseodymium 
can be prepared by several methods, such as by calcium reduction of the an- 
hydrous chloride of fluoride. Misch metal, used in making cigarette lighters, 
contains about 5% praseodymium metal. Praseodymium is soft, silvery, malle- 
able, and ductile. It was prepared in relatively pure form in 1931. It is somewhat 
more resistant to corrosion in air than europium, lanthanum, cerium, or neo- 
dymium, but it does develop a green oxide coating that spalls off when exposed 


to air. As with other rare-earth metals it should be kept under a light mineral 
oil or sealed in plastic. The rare-earth oxides, including PrO;, are among the 
most refractory substances known. Along with other rare earths, it is widely 
used as a core material for carbon arcs used by the motion picture industry for 
studio lighting and projection. Salts of praseodymium are used to color glasses 
and enamels; when mixed with certain other materials, praseodymium produces 
an intense and unusually clean yellow color in glass. Didymium glass, of which 
praseodymium is a component, is a colorant for welder’s goggles. The metal 
(99 + % pure) is priced at about $1.00/g. : 

Promethium — (Prometheus, who, according to mythology, stole fire from 
heaven), Pm; at. no. 61; m.p. 1168+ 6°C; b.p. 2460°C; sp. gr. 7.22+0.02 
(25°C); valence 3. In 1902 Branner predicted the existence of an element be- 
tween neodymium and samarium, and this was confirmed by Moseley in 1914. 
In 1941, workers at Ohio State University irradiated neodymium and praseo- 
dymium with neutrons, deuterons, and alpha particles, resp., and produced 
several new radioactivities, which most likely were those of element 61. Wu 
and Segre, and Bethe, in 1942, confirmed the formation; however, chemical 
proof of the production of element 61 was lacking because of the difficulty in 
separating the rare earths from each other at that time. In 1945, Marinsky, 
Glendenin, and Coryell made the first chemical identification by use of ion- 
exchange chromatography. Their work was done by fission of uranium and by 
neutron bombardment of neodymium. Searches for the element on earth have 
been fruitless, and it now appears that promethium is completely missing from 
the earth’s crust. Promethium, however, has been identified in the spectrum 
of the star HR“** in Andromeda. This element is being formed recently near 
the star’s surface, for no known isotope of promethium has a half-life longer 
than 17.7 years. Thirteen isotopes of promethium, with atomic masses from 
141 to 154, are now known. Promethium — 147, with a half- life of 2.5 years, 
is the most generally useful. Promethium — 145 is the longest lived, and has a 
specific activity of 940 Ci /g. It is a soft beta emitter; although no gamma rays 
are emitted, X-radiation can be generated when beta particles impinge on ele- 
ments of a high atomic number, and great care must be taken in handling it. 
Promethium salts luminesce in the dark with a pale blue or greenish glow, due 
to their high radioactivity. Ion-exchange methods led to the preparation of 
about 10 g of promethium from atomic reactor fuel processing wastes in early 
1963. Little is yet generally known about the properties of metallic prome- 
thium. Two or more allotropic modifications are thought to exist. The element 
has applications as a beta source for thickness gages, and it can be absorbed 
by a phosphor to produce light. Light produced in this manner can be used for 
signs or signals that require dependable operation; it can be used as a nuclear- 
powered battery by capturing light in photocells which convert it into electric 
current. Such a battery, using Pm'*’, would have a useful life of about 5 years. 
Promethium shows promise as a portable X-ray unit, and it may become useful 
as a heat source to provide auxiliary power for space probes and satellites. 
More than 30 promethium compounds have been prepared. Most are colored. 
Promethium—147 is available to A.E.C. licensees at a cost of about 50c/Ci. 

Protactinium — (Gr. protos, first), Pa; at. wt. 231.0359; at. no. 91; m.p.< 
1600°C; b.p. ...; sp. gr. 15.37 (calc.); valence 4 or 5. The first isotope of 
element 91 to be discovered was Pa***, also known as UX;, a short-lived mem- 
ber of the naturally occurring U"* decay series. It was identified by K. Fajans 
and O. H. Gohring in 1913 and they named the new element brevium. When 
the longer-lived isotope Pa 7*' was identified by Hahn and Meitner in 1918, 
the name protoactinium was adopted as being more consistent with the char- 
acteristics of the most abundant isotope. Soddy, Cranston, and Fleck were also 
active in this work. The name protoactinium was shortened to protactinium in 
1949. In 1927, Grosse prepared 2 mg of a white powder, which was shown to 
be Pa,O,. Later, in 1934, from 0.1 g of pure Pa;O; he isolated the element by 
two methods, one of which was by converting the oxide to an iodide and 
“‘cracking”’ it in a high vacuum by an electrically heated filament by the reac- 
tion 


2Pal, >2Pa + 51, 


Protactinium has a bright metallic luster which it retains for some time in air. 
The element occurs in pitchblende to the extent of about 1 part Pa*' to 10 
million of ore. Ores from Zaire have about 3 ppm. Protactinium has 13 iso- 
topes, the most common of which is. Pr’ with a half-life of 32,500 years. A 
number of protactinium compounds are known, some of which are colored. 
The element is superconductive below 1.4 K. An indirect measurement indicates 
that protactinium has a vapor pressure of 5.1 x 10—* at 1927°C, The element is 
a dangerous toxic material and requires precautions similar to those used when 
handling plutonium. In 1959 and 1961, it was announced that the Great Britain 
Atomic Energy Authority extracted by a 12-stage process 125 g of 99.9 Yepro- 
tactinium, the world’s only stock of the metal for many years to comé. The 
extraction was made from 60 tons of waste material at a cost of about $500,000. 
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Protactinium is one of the rarest and most expensive naturally occurring ele- 
ments. It was reported that this stock was being distributed to laboratories 
around the world at a cost of about $2800/g. The element is an alpha emitter 
(5.0 MeV), and is a radiological hazard similar to polonium. 

Radium — (L. radius, ray), Ra; at. wt. 226.0254; at. no. 88; m.p. 700°C; 
b.p. 1140°C; sp. gr. 52; valence 2. Radium was discovered in 1898 by M. and 
Mme. Curie in the pitchblende or uraninite of North Bohemia, in which it 
occurs. There is about | g of radium in 7 tons of pitchblende. The element was 
isolated in 1911 by Mme. Curie and Debierne by the electrolysis of a solution 
of pure radium chloride, employing a mercury cathode; on distillation in an 
atmosphere of hydrogen this amalgam yielded the pure metal. Originally, rad- 
ium was obtained from the rich pitchblende ore found at Joachimsthal, Boh- 
emia. The carnotite sands of Colorado furnish some radium, but richer ores 
are found in the Democractic Republic of Zaire and the Great Bear Lake region 
of Canada. Radium is present in all uranium minerals, and could be extracted, 
if desired, from the extensive wastes of uranium processing. Large uranium 
deposits are located in Ontario, New Mexico, Utah, Australia, and elsewhere. 
Radium is obtained commercially as the bromide or chloride; it is doubtful if 
any appreciable stock of the isolated element now exists. The pure metal is 
brilliant white when freshly prepared, but blackens on exposure to air, probably 
due to formation of the nitride. It exhibits luminescence, as do its salts; it de- 
composes in water and is somewhat more volatile than barium. It is a member 
of the alkaline-earth group of metals. Radium imparts a carmine red color to 
a flame. Radium emits alpha, beta, and gamma rays and when mixed with 
beryllium produces neutrons. One gram of Ra?** undergoes 3.7 x 10'° disinte- 
grations per sec. The curie (Ci) is defined as that amount of radioactivity which 
has the same disintegration rate as 1 g of Ra’*. Sixteen isotopes are now 
known; radium 226, the common isotope, has a half-life of 1620 years. One 
gram of radium produces about 0.0001 ml(stp) of emanation, or radon gas, 
per day. This is pumped from the radium and sealed in minute tubes, which 
are used in the treatment of cancer and other diseases. One gram of radium 
yields about 1000 cal per year. Radium is used in producing self-luminous 
paints, neutron sources, and in medicine for the treatment of disease. Some of 
the more recently discovered radioisotopes, such as Co®, are now being used 
in place of radium. Some of these sources are much more powerful, and others 
are safer to use. Radium loses about 1% of its activity in 25 years, being trans- 
formed into elements of lower atomic weight. Lead is a final product of disin- 
tegration. The study of radium has greatly altered our ideas of the structure of 
the atom. Radium is a radiological hazard. (Stored radium should be ventilated 
to prevent build-up of radon.) Inhalation, injection, or body exposure to rad- 
ium can cause cancer and other body disorders. The maximum permissible bur- 
den in the total body for Ra‘ is 0.2yCi (microcuries). 

Radon — (from radium; called niton at first, L. nitens, shining), Rn; at. wt. 
(~ 222); at. no. 86; m.p.— 71°C; b.p. —61.8°C; density of gas 9.73 g/l; sp. gr. 
liquid 4.4 at —62°C, solid 4; valence usually 0. The element was discovered in 
1900 by Dorn, who called it radium emanation. In 1908 Ramsay and Gray, 
who named it niton, isolated the element and determined its density, finding it 
to be the heaviest known gas. It is essentially inert and occupies the last place 
in the zero group of gases in the Periodic Table. Since 1923, it has been called 
radon. Twenty isotopes are known. Radon—222, coming from radium, has a 
half-life of 3.823 days and is an alpha emitter; radon—220, emanating naturally 
from thorium and called thoron, has a half-life of 54.5 sec and is also an alpha 
emitter. Radon—219 emanates from actinium and is called actinon. It has a 
half-life of 3.92 sec and is also an alpha emitter. It is estimated that every 
square mile of soil to a depth of 6 in. contains about | g of radium, which 
releases radon in tiny amounts to the atmosphere. Radon is present in some 
spring waters, such as those at Hot Springs, Arkansas. On the average, one 
part of radon is present to | sextillion parts of air. At ordinary temperatures 
radon is a colorless gas; when cooled below the freezing point, radon exhibits 
a brilliant phosphorescence which becomes yellow as the temperature is lowered 
and orange-red at the temperature of liquid air. It has been reported that fluo- 
rine reacts with radon, forming radon fluoride. Radon clathrates have also been 
reported. Radon is still produced for therapeutic use by a few hospitals by 
pumping it from a radium source and sealing it in minute tubes, called seeds 
or needles, for application to patients. This practice has now been largely dis- 
continued as hospitals can order the seeds directly from suppliers, who make 
up the seeds with the desired activity for the day of use. Radon is available at 
a cost of about $4/mCi. Care must be taken in handling radon, as with other 
radioactive materials. The main hazard is from inhalation of the element and 
its solid daughters, which are collected on dust in the air. The maximum per- 
missible concentration of Rn”? in air has been set at 3x 10~* y Ci/cc (lung) for 
an 8-hr day, 40-hr work week. Good ventilation should be provided where rad- 
ium, thorium, or actinium is stored to prevent build-up of this element. Radon 
build-up is also a health consideration in uranium mines. ; 

Rhenium — (L. Rhenus, Rhine), Re; at. wt. 186.2; at. no. 75; m.p. 3180°C; 
b.p. 5627°C (est.); sp. gr. 21.02 (20°C); valence —!, +1, 2, 3, 4, 5, 6, 7. Dis- 
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covery of rhenium is generally attributed to Noddack, Tacke, and Berg, who 
announced in 1925 they had detected the element in platinum ores and colum- 
bite. They also found the element in gadolinite and molybdenite. By working 
up 660 kg of molybdenite they were able in 1928 to extract 1 g of rhenium. 
The price in 1928 was $ 10,000/g. Rhenium does not occur free in nature or as 
a compound in a distinct mineral species. It is, however, widely spread through- 
out the earth’s crust to the extent of about 0.001 ppm. Commercial rhenium 
in the U.S. today is obtained from molybdenite roaster-flue dusts obtained 
from copper-sulfide ores mined in the vicinity of Miami, Arizona, and else- 
where in Arizona and Utah. Some molybdenites contain from 0.002 to 0.2% 
rhenium. More than 120,000 troy ounces of rhenium are now being produced 
yearly in the United States. The total estimated Free World reserve of rhenium 
metal is 100 tons. Natural rhenium is a mixture of two stable isotopes. Sixteen 
other unstable iostopes are recognized. Rhenium metal is prepared by reducing 
ammonium perrhenate with hydrogen at elevated temperatures. The element is 
silvery white with a metallic luster; its density is exceeded only by that of plati- 
num, iridium, and osmium, and its melting point is exceeded only by that of 
tungsten and carbon. It has other useful properties. The usual commercial form 
of the element is a powder, but it can be consolidated by pressing and resist- 
ance-sintering in a vacuum or hydrogen atmosphere. This produces a compact 
shape in excess of 90% of the density of the metal. Annealed rhenium is very 
ductile, and can be bent, coiled, or rolled. Rhenium is used as an additive to 
tungsten and molybdenum-based alloys to impart useful properties. It is widely 
used for filaments for mass spectrographs and ion gages. Rhenium-molybde- 
num alloys are superconductive at 10 K. Rhenium is also used as an electrical 
contact material as it has good wear resistance and withstands arc corrosion. 
Thermocouples made of Re-W are used for measuring temperatures up to 
2200°C, and rhenium wire is used in photoflash lamps for photography. Rhen- 
ium catalysts are exceptionally resistant to poisoning from nitrogen, sulfur, and 
phosphorus, and are used for hydrogenation of fine chemicals, hydrocracking, 
reforming, and the disproportionation of olefins. Rhenium costs about $50/ 
troy ounce. Little is known of its toxicity; therefore, it should be handled with 
care until more data are available. 

Rhodium — (Gr. rhodon, rose), Rh; at. wt. 102.9055; at. no. 45; m.p. 1966 
+ 3°C; b.p. 3727 100°C; sp. gr. 12.41 (20°C); valence 2, 3, 4, 5, and 6. Wol- 
laston discovered rhodium in 1803-4 in crude platinum ore he presumably ob- 
tained from South America. Rhodium occurs native with other platinum metals 
in river sands of the Urals and in North and South America. It is also found 
with other platinum metals in the copper-nickel sulfide ores of the Sudbury, 
Ontario region. Although the quantity occurring here is very small, the large 
tonnages of nickel processed make the recovery commercially feasible. The an- 
nual world production of rhodium is only 2 or 3 tons. The metal is silvery white 
and at red heat slowly changes in air to the sesquioxide. At higher temperatures 
it converts back to the element. Rhodium has a higher melting point and lower 
density than platinum. Its major use is as an alloying agent to harden platinum 
and palladium. Such alloys are used for furnace windings, thermocouple ele- 
ments, bushings for glass fiber production, electrodes for aircraft spark plugs, 
and laboratory crucibles. It is useful as an electrical contact material as it has 
a low electrical resistance, a low and stable contact resistance, and is highly 
resistant to corrosion. Plated rhodium, produced by electroplating or evapo- 
ration, is exceptionally hard and is used for optical instruments. It has a high 
reflectance and is hard and durable. Rhodium is also used for jewelry, for 
decoration, and as a catalyst. Exposure to rhodium (metal fume and dust, as 
Rh) should not exceed 0.1mg/M? (8-hr. time-weighted average, 40-hr wk.). Sol- 
uble salts should not exceed 0.001mg/M?. Rhodium costs about $450/troy 
ounce. 

Rubidium — (L. rubidius, deepest red), Rb; at. wt. 85.4678; at. no. 37; m.p. 
38.89°C; b.p. 688°C; sp. gr. (solid) 1.532(20°C), (liquid) 1.475 (39°C); valence 
1, 2, 3, 4, Discovered in 1861 by Bunsen and Kirchoff in the mineral lepidolite 
by use of the spectroscope. The element is much more abundant than was 
thought several years ago. It is now considered to be the 16th most abundant 
element in the earth’s crust. Rubidium occurs in pollucite, carnallite, leucite, 
and zinnwaldite, which contains traces up to 1%, in the form of the oxide. It is 
found in lepidolite to the extent of about 1.5%, and is recovered commercially 
from this source. Potassium minerals, such as those found at Searles Lake, 
California, and potassium chloride recovered from brines in Michigan also con- 
tain the element and are commercial sources. It is also found along with cesium 
in the extensive deposits of pollucite at Bernic Lake, Manitoba. Rubidium can 
be liquid at room temperature. It is a soft, silvery-white metallic element of the 
alkali group and is the second most electropositive and alkaline element. It 
ignites spontaneously in air and reacts violently in water, setting fire to the 
liberated hydrogen. As with other alkali metals, it forms amalgams with mer- 
cury and it alloys with gold, cesium, sodium, and potassium. It colors a flame 
yellowish violet. Rubidium metal can be prepared by reducing rubidium chlo- 
ride with calcium, and by a number of other methods. It must be kept under a 
dry mineral oil or in a vacuum or inert atmosphere. Seventeen isotopes of ru- 
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bidium are known. Naturally occurring rubidium is made of two isotopes, Rb"™ 
and Rb’’. Rubidium—87 is present to the extent of 27.85% in natural rubidium 
and is a beta emitter with a half-life of 5x 10'' years. Ordinary rubidium is 
sufficiently radioactive to expose a photographic film in about 30 to 60 days. 
Rubidium forms four oxides: Rb,O, Rb202, Rb.03, Rb.O,. Because rubidium 
can be easily ionized, it is being considered for use in ‘‘ion engines’’ for space 
vehicles; however, cesium is somethwat more efficient for this purpose. It is 
also proposed for use as a working fluid for vapor turbines and for use ina 
thermoelectric generator using the magnetohydrodynamic principle where ru- 
bidium ions are formed by heat at high temperature and passed through a mag- 
netic field. These conduct electricity and act like an armature of a generator 
and cause electricity to be generated. Rubidium is used as a getter in vacuum 
tubes and as a photocell component. It has been used in making special glasses. 
RbAg.l; is important, as it has the highest room conductivity of any known 
ionic crystal. At 20°C its conductivity is about the same as dilute sulfuric acid. 
This suggests use in thin film batteries and other applications. The present cost 
in small quanitites is about $10/g (99.9%), or $300/Ib. 

Ruthenium — (L. Ruthenia, Russia), Ru; at. wt. 101.07; at. no. 44, m.p. 
2310°C; b.p. 3900°C; sp. gr. 12.41 (20°C); valence 0,1,2,3,4,5,6,7,8. Berzelius 
and Osann in 1827 examined the residues left after dissolving crude platinum 
from the Ural mountains in aqua regia. While Berzelius found no unusual met- 
als, Osann thought he found three new metals, one of which he named ruth- 
enium. In 1844 Klaus, generally recognized as the discoverer, showed that Os- 
ann’s ruthenium oxide was very impure and that it contained a new metal. 
Klaus obtained 6 g of ruthenium from the portion of crude platinum that is 
insoluble in aqua regia. A member of the platinum group, ruthenium occurs 
native with other members of the group in ores found in the Ural mountains 
and in North and South America. It is also found along with other platinum 
metals in small but commercial quantities in pentlandite of the Sudbury, On- 
tario, nickel-mining region, and in pyroxinite deposits of South Africa. The 
metal is isolated commercially by a complex chemical process, the final stage 
of which is the hydrogen reduction of ammonium ruthenium chloride, which 
yields a powder. The powder is consolidated by powder metallurgy techniques 
or by argon-arc welding. Ruthenium is a hard, white metal and has four crystal 
modifications. It does not tarnish at room temperatures, but oxidizes in air at 
about 800°C. The metal is not attacked by hot or cold acids or aqua regia, but 
when potassium chlorate is added to the solution, it oxidizes explosively. It is 
attacked by halogens, hydroxides, etc. Ruthenium can be plated by electrode- 
position or by thermal decomposition methods. The metal is one of the most 
effective hardeners for platinum and palladium, and is alloyed with these met- 
als to make electrical contacts for severe wear resistance. A ruthenium-molyb- 
denum alloy is said to be superconductive at 10.6 K. The corrosion resistance 
of titanium is improved a hundredfold by addition of 0.1% ruthenium. It is a 
versatile catalyst. Compounds in at least eight oxidation states have been 
found, but of these, the +2, +3, and +4 states are the most common. Ruth- 
enium tetroxide, like osmium tetroxide, is highly toxic. In addition, it may 
explode. Ruthenium compounds show a marked resemblance to those of os- 
mium. The metal is priced at about $4/g or $60/troy ounce. 

Rutherfordium — See Element 104. 

Samarium — (Samarskite, a mineral), Sm; at. wt. 150.4; at. no. 62; m.p. 
1077 + 5°C; b.p. 1791°C; sp. gr. (a) 7.520 (B) 7.40; valence 2 or 3. Discovered 
spectroscopically by its sharp absorption lines in 1879 by Lecoq de Boisbaudran 
in the mineral samarskite, named in honor of a Russian mine official, Col. 
Samarski. Samarium is found along with other members of the rare-earth ele- 
ments in many minerals, including monazite and bastnasite, which are com- 
mercial sources. It occurs in monazite to the extent of 2.8%. While misch metal 
containing about 1% of samarium metal, has long been used, samarium has 
not been isolated in relatively pure form until recent years. Ion-exchange and 
solvent extraction techniques have recently simplified separation of the rare 
earths from one another; more recently, electrochemical deposition, using an 
electrolytic solution of lithium citrate and a mercury electrode, is said to be a 
simple, fast, and highly specific way to separate the rare earths. Samarium 
metal can be produced by reducing the oxide with barium or lanthanum, Sa- 
marium has a bright silver luster and is reasonably stable in air. Two crystal 
modifications of the metal exist, with a transformation point at 917°C. The 
metal ignites in air at about 150°C. Sixteen isotopes of samarium exist. Natural 
samarium is a mixture of seven isotopes, three of which are unstable with long 
half-lives. Samarium, along with other rare earths, is used for carbon-arc light- 
ing for the motion picture industry. The sulfide has excellent high-temperature 
stability and good thermoelectric efficiencies up to 1100°C. SmCo, has been 
used in making a new permanent magnet material with the highest resistance 
to demagnetization of any known material. It is said to have an intrinsic coer- 
cive force as high as 28,000 oersteds. Samarium oxide has been used in optical 
glass to absorb the infrared. Samarium is used to dope calcium fluoride crystals 
for use in optical masers or lasers. Compounds of the metal act as sensitizers 
for phosphors excited in the infrared; the oxide exhibits catalytic properties in 
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the dehydration and dehydrogenation of ethyl alcohol. It is used in infrared 
absorbing glass and as a neutron absorber in nuclear reactors. The metal is 
priced at about 75c/g or $200/ Ib. Little is known of the toxicity of samarium; 
therefore, it should be handled carefully. 

Scandium — (L. Scandia, Scandinavia), Sc; at. wt. 44,9559; at. no. 21; m.p. 
1541°C; b.p. 2831°C; sp. gr. 2.989 (25°C); valence 3. On the basis of the Pe- 
riodic System, Mendeleev predicted the existence of ekaboron, which would 
have an atomic weight between 40 of calcium and 48 of titanium. The element 
was discovered by Nilson in 1876 in the minerals euxenite and gadolinite, which 
had not yet been found anywhere except in Scandinavia. By processing 10 kg 
of euxenite and other residues of rare-earth minerals, Nilson was able to pre- 
pare about 2 g of scandium oxide of high purity. Cleve later pointed out that 
Nilson’s scandium was identical with Mendeleev’s ekaboron. Scandium is ap- 
parently a much more abundant element in the sun and certain stars than here 
on earth. It is about the 23rd most abundant element in the sun, compared to 
the SOth most abundant on earth. It is widely distributed on earth, occurring 
in very minute quantities in over 800 mineral species. The blue color of beryl 
(aquamarine variety) is said to be due to scandium. It occurs as a principal 
component in the rare mineral thortveitite, found in Scandinavia and Mala- 
gasy. It is also found in the residues remaining after the extraction of tungsten 
from Zinnwald wolframite, and in wiikite and bazzite. Most scandium is pres- 
ently being recovered from thortveitite or is extracted as a by-product from 
uranium mill tailings. Metallic scandium was first prepared in 1937 by Fischer, 
Brunger, and Grieneisen, who electrolyzed a eutectic melt of potassium, lith- 
ium, and scandium chlorides at 700 to 800°C. Tungsten wire and a pool of 
molten zinc served as the electrodes in a graphic crucible. Pure scandium is 
now produced by reducing scandium fluoride with calcium metal. The produc- 
tion of the first pound of 99% pure scandium metal was announced in 1960 as 
having been made under a U.S. Air Force contract. Scandium is a silvery-white 
metal which develops a slightly yellowish or pinkish cast upon exposure to air. 
It is relatively soft, and resembles yttrium and the rare-earth metals more than 
it resembles aluminum or titanium. It is a very light metal and has a higher 
melting point than aluminum, making it of interest to designers of space mis- 
siles. Scandium is not attacked by a 1:1 mixture of conc. HNO; and 48% HF. 
Scandium reacts rapidly with many acids. Eleven isotopes of scandium are rec- 
ognized. The metal is still expensive, costing about $10/g with a purity of about 
99.9% .Scandium oxide costs about :5/g. About 12 Kg. of scandium )as Sc;20;) 
are now being used yearly in the U.S. to produce high-intensity lights and the 
radioactive isotope Sc** used as a tracing agent in refinery crackers for crude 
oil, etc. Scandium iodide added to mercury vapor lamps produces a highly 
efficient light source resembling sunlight, which is important for indoor or 
night-time color TV transmission. Little is yet known about the toxicity of scan- 
dium; therefore, it should be handled with care. 

Selenium — (Gr. Selene, moon), Se; at. wt. 78.96; at. no. 34; m.p. (gray) 
217°C; b.p. (gray) 684.9 + 1.0°C; sp. gr. (gray) 4.79, (vitreous) 4.28; valence 
-2, +4, or + 6. Discovered by Berzelius in 1817, who found it associated with 
tellurium, named for the earth. Selenium is found in a few rare minerals, such 
as crooksite and clausthalite. In years past it has been obtained from flue dusts 
remaining from processing copper sulfide ores, but the anode muds from elec- 
trolytic copper refineries now provide the source of most of the world’s selen- 
ium. Selenium is recovered by roasting the muds with soda or sulfuric acid, or 
by smelting them with soda and niter. Selenium exists in several allotropic 
forms. Three are generally recognized, but as many as six have been claimed. 
Selenium can be prepared with either an amorphous or crystalline structure. 
The color of amorphous selenium is either red, in powder form, or black, in 
vitreous form. Crystalline monoclinic selenium is a deep red; crystalline hex- 
agonal selenium, the most stable variety, is a metallic gray. Natural selenium 
contains six stable isotopes. Fourteen other nuclides and isomers have been 
characterized. The element is a member of the sulfur family and resembles 
sulfur both in its various forms and in its compounds. Selenium exhibits both 
photovoltaic action, where light is converted directly into electricity, and pho- 
toconductive action, where the electrical resistance decreases with increased il- 
lumination. These properties make selenium useful in the production of pho- 
tocells and exposure meters for photographic use, as well as solar cells. 
Selenium is also able to convert a.c. electricity to d.c., and is extensively used 
in rectifiers. Below its melting point selenium is a p-type semiconductor and is 
finding many uses in electronic and solid-state applications. It is used in Xer- 
ography for reproducing and copying documents, letters, etc. It is used by the 
glass industry to decolorize glass and to make ruby-colored glasses and enam- 
els. It is also used as a photographic toner, and as an additive to stainless steel. 
Elemental selenium has been said to be practically nontoxic and is considered 
to be an essential trace element; however, hydrogen selenide and other selenium 
compounds are extremely toxic, and resemble arsenic in their physiological re- 
actions. Hydrogen selenide in a concentration of 1.5 ppm is intolerable to man. 
Selenium occurs in some soils in amounts sufficient to produce serious effects 
on animals feeding on plants, such as locoweed, grown in such soils. Exposure 
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to selenium compounds (as Se) in air should not exceed 0.2 mg/M? (8-hr time- 
weighted average — 40-hr week). Selenium is priced at about $20/Ib. It is also 
available in high-purity form at a somewhat higher cost. 

Silicon — (L. silex, silicis, flint), Si; at. wt. 28.0855 + 0.0003; at. no. 14; 
m.p. 1410°C; b.p. 2355°C; sp. gr. 2.33 (25°C); valence 4. Davy in 1800 thought 
silica to be a compound and not an element; later in 1811, Gay Lussac and 
Thenard probably prepared impure amorphous silicon by heating potassium 
with silicon tetrafluoride. Berzelius, generally credited with the discovery, in 
1824 succeeded in preparing amorphous silicon by the same general method as 
used earlier, but he purified the product by removing the fluosilicates by re- 
peated washings. Deville in 1854 first prepared crystalline silicon, the second 
allotropic form of the element. Silicon is present in the sun and stars and is a 
principal component of a class of meteorites known as aerolites. It is also a 
component of tektites, a natural glass of uncertain origin. Silicon makes up 
25.7% of the earth’s crust, by weight, and is the second most abundant ele- 
ment, being exceeded only by oxygen. Silicon is not found free in nature, but 
occurs chiefly as the oxide, and as silicates. Sand, quartz, rock crystal, ame- 
thyst, agate, flint, jasper, and opal are some of the forms in whch the oxide 
appears. Granite, hornblende, asbestos, feldspar, clay, mica, etc. are but a few 
of the numerous silicate minerals. Silicon is prepared commercially by heating 
silica and carbon in an electric furnace, using carbon electrodes. Several other 
methods can be used for preparing the element. Amorphous silicon can be pre- 
pared as a brown powder, which can be easily metled or vaporized. Crystalline 
silicon has a metallic luster and grayish color. The Czochralski process is com- 
monly used to produce single crystals of silicon used for solid-state or semicon- 
ductor devices. Hyperpure silicon can be prepared by the thermal decomposi- 
tion of ultra-pure trichlorosilane in a hydrogen atmosphere, and by a vacuum 
float zone process. This product can be doped with boron, gallium, phospho- 
Tus, or arsenic, etc. to produce silicon for use in transistors, solar cells, recti- 
fiers, and other solid-state devices which are used extensively in the electronics 
and space-age industries. Hydrogenated amorphous silicon has shown promise 
in producing economical cells for converting solar energy into electricity. Sili- 
con is a relatively inert element, but it is attacked by halogens and dilute alkali. 
Most acids, except hydrofluoric, do not affect it. Silicones are important prod- 
ucts of silicon. They may be prepared by hydrolyzing a silicon organic chloride, 
such as dimethyl silicon chloride. Hydrolysis and condensation of various sub- 
stituted chlorosilanes can be used to produce a very great number of polymeric 
products, or silicones, ranging from liquids to hard, glasslike solids with many 
useful properties. Elemental silicon transmits more than 95% of all wavelengths 
of infrared, from 1.3 to 6.7um. Silicon is one of man’s most useful elements. 
In the form of sand and clay it is used to make concrete and brick; it is a useful 
refractory material for high-temperature work, and in the form of silicates it 
is used in making enamels, pottery, etc. Silica, as sand, is a principal ingredient 
of glass, one of the most inexpensive of materials with excellent mechanical, 
optical, thermal, and electrical properties. Glass can be made in a very great 
variety of shapes, and is used as containers, window glass, insulators, and thou- 
sands of other uses. Silicon tetrachloride can be used to iridize glass. Silicon is 
important in plant and animal life. Diatoms in both fresh and salt water extract 
silica from the water to build up their cell walls. Silica is present in ashes of 
plants and in the human skeleton. Silicon is an important ingredient in steel; 
silicon carbide is one of the most important abrasives and has been used in 
lasers to produce coherent light of 4560 A. Regular grade silicon (97%) costs 
about 50c. Silicon 99.7% pure costs about $7/lb; hyperpure silicon may cost 
as much as $100/Ib. Miners, stonecutters, and others engaged in work where 
siliceous dust is breathed in large quantities often develop a serious lung disease 
known as silicosis. 

Silver — (Anglo-Saxon, Seo/for siolfur), Ag (L. argentum), at. wt. 107.868; 
at. no. 47; m.p. 961.93°C; b.p. 2212°C; sp. gr. 10.50 (20°C); valence 1, 2, 
Silver has been known since ancient times. It is mentioned in Genesis. Slag 
dumps in Asia Minor and on islands in the Aegean Sea indicate that man 
learned to separate silver from lead as early as 3000 B.C. Silver occurs native 
and in ores such as argentite (Ag,S) and horn silver (AgCl); lead, lead-zinc, 
copper, gold, and copper-nickel ores are principal sources. Mexico, Canada, 
Peru, and the U.S. are the principal silver producers in the western hemisphere. 
Silver is also recovered during electrolytic refining of copper. Commercial fine 
silver contains at least 99.9% silver. Purities of 99.999+ % are available com- 
mercially. Pure silver has a brilliant white metallic luster. It is a little harder 
than gold and is very ductile and malleable, being exceeded only by gold and 
perhaps palladium. Pure silver has the highest electrical and thermal conductiv- 
ity of all metals, and possesses the lowest contact resistance. It is stable in pure 
air and water, but tarnishes when exposed to ozone, hydrogen sulfide, or air 
containing sulfur. The alloys of silver are important. Sterling silver is used for 
jewelry, silverware, etc. where appearance is paramount. This alloy contains 
92.5% silver, the remainder being copper or some other metal. Silver is of 
utmost importance in photography, about 30% of the U.S. industrial consump- 
tion going into this application. It is used for dental alloys. Silver is used in 
making solder and brazing alloys, electrical contacts, and high capacity silver- 
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zinc and silver-cadmium batteries. Silver paints are used for making printed 
circuits. It is used in mirror production and may be deposited on glass or metals 
by chemical deposition, electrodeposition, or by evaporation. When freshly de- 
posited, it is the best reflector of visible light known, but it rapidly tarnishes 
and loses much of its reflectance. It is a poor reflector of ultraviolet. Silver 
fulminate (Ag,C.N20;), a powerful explosive, is sometimes formed during the 
silvering process. Silver iodide is used in seeding clouds to produce rain. Silver 
chloride has interesting optical properties as it can be made transparent; it also 
is a cement for glass. Silver nitrate, or Junar caustic, the most important silver 
compound, is used extensively in photography. While silver itself is not consid- 
ered to be toxic, most of its salts are poisonous due to the anions present. 
Exposure to silver (metal and soluble compounds, as Ag) in air should not 
exceed 0.01mg/ M?, (8-hr time-weighted average — 40-hr week). Silver com- 
pounds can be absorbed in the circulatory system and reduced silver deposited 
in the various tissues of the body. A condition, known as argyria, results, with 


a greyish pigmentation of the skin and mucous membranes. Silver has germi- 
cidal effects and kills many lower organisms effectively without harm to higher 
animals. Silver for centuries has been used traditionally for coinage by many 
countries of the world. In recent times, however, consumption of silver has 
greatly exceeded the output. In 1939, the price of silver was fixed by the U.S. 
Treasury at 71c/troy ounce, and at 90.5c/ troy ounce in 1946. In November 
1961 the U.S. Treasury suspended sales of nonmonetized silver, and the price 
stabilized for a time at about $1.29, the melt-down value of silver U.S. coins. 
The Coinage Act of 1965 authorized a change in the metallic composition of 
the three U.S. subsidiary denominations to clad or composite type coins. This 
was the first change in U.S. coinage since the monetary system was established 
in 1792. Clad dimes and quarters are made of an outer layer of 75% Cu and 
25% Ni bonded to a central core of pure Cu. The composition of the one- and 
five-cent pieces remains unchanged. One-cent coins are 95% Cu and 5% Zn. 
Five-cent coins are 75% Cu and 25% Ni. Old silver dollars are 90% Ag and 
10% Cu. Earlier subsidiary coins of 90% Ag and 10% Cu officially are to 
circulate alongside the clad coins; however, in practice they have largely disap- 
peared (Gresham’s Law), as the value of the silver is now greater than their 
exchange value. Silver coins of other countries have largely been replaced with 
coins made of other metals. On June 24, 1968, the U.S. Government ceased to 
redeem U.S. Silver Certificates with silver. Since that time, the price of silver 
has fluctuated widely. The U.S. Government discontinued selling silver to do- 
mestic users and foreign buyers on November 10, 1970. As of December 31, 
1977, the price of silver was about $5/troy ounce. 


Sodium — (English, soda; Medieval Latin, sodanum, headache remedy), Na 
(L. natrium); at. wt. 22.9898; at. no. 11; m.p. 97.81+ 0.03°C; b.p. 882.9°C; 
sp. gr. 0.971 (20°C); valence 1. Long recognized in compounds, sodium was 
first isolated by Davy in 1807 by electrolysis of caustic soda. Sodium is present 
in fair abundance in the sun and stars. The D lines of sodium are among the 
most prominent in the solar spectrum. Sodium is the sixth most abundant ele- 
ment on earth, comprising about 2.6% of the earth’s crust; it is the most abun- 
dant of the alkali group of metals of which it is a member. The most common 
compound is sodium chloride, but it occurs in many other minerals, such as 
soda niter, cryolite, amphibole, zeolite, sodalite, etc. It is a very reactive ele- 
ment and is never found free in nature. It is now obtained commercially by the 
electrolysis of absolutely dry fused sodium chloride. This method is much 
cheaper than that of electrolyzing sodium hydroxide, as was used several years 
ago. Sodium is a soft, bright, silvery metal which floats on water, decomposing 
it with the evolution of hydrogen and the formation of the hydroxide. It may 
or may not ignite spontaneously on water, depending on the amount of oxide 
and metal exposed to the water. It normally does not ignite in air at tempera- 
tures below 115°C. Sodium should be handled with respect, as it can be dan- 
gerous when improperly handled. Metallic sodium is vital in the manufacture 
of sodamide and sodium cyanide, sodium peroxide, and sodium hydride. It is 
used in preparing tetraethyl lead, in the reduction of organic esters, and in the 
preparation of organic compounds. The metal may be used to improve the 
structure of certain alloys, to descale metal, to purity molten metals, and as a 
heat transfer agent. An alloy of sodium with potassium, Nak, is also an im- 
portant heat transfer agent. Sodium compounds are important to the paper, 
glass, soap, textile, petroleum, chemical, and metal industries. Soap is generally 
a sodium salt of certain fatty acids. The importance of common salt to animal 
nutrition has been recognized since prehistoric times. Among the many com- 
pounds that are of the greatest industrial importance are common salt (NaC)), 
soda ash (Na,CO;), baking soda (NaHCO;), caustic soda (NaOH), Chile salt- 
peter (NaNO;), di- and tri-sodium phosphates, sodium thiosulfate (hypo, 
Na,S,0,-5H,O), and borax (Na2B,0,'10H;0). Seven isotopes of sodium are 
recognized. Metallic sodium is priced at about 15 to 20c/Ib in quantity. On a 
per cubic inch basis, it is the cheapest of all metals. Sodium metal should be 
handled with great care. It should be maintained in an inert atmosphere and 
contact with water and other substances with which sodium reacts should be 
avoided. 
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Strontium — (Strontian, town in Scotland), Sr; at. wt. 87.62; at. no. 38; 
m.p. 769°C; b.p. 1384°C; sp. gr. 2.54; valence 2. Isolated by Davy by electrol- 
ysis in 1808; however, Adair Crawford in 1790 recognized a new mineral (stron- 
tianite) as differing from other barium minerals (baryta). Strontium is found 
chiefly as celestite (SrSO,) and strontianite (SrCO;). The metal can be prepared 
by electrolysis of the fused chloride mixed with potassium chloride, or is made 
by reducing strontium oxide with aluminum in a vacuum at a temperature at 
which strontium distills off. Three allotropic forms of the metal exist, with 
transition points at 235 and 540°C. Strontium is softer than calcium and de- 
composes water more vigorously. It does not absorb nitrogen below 380°C, It 
should be kept under kerosene to prevent oxidation. Freshly cut strontium has 
a silvery appearance, but rapidly turns a yellowish color with the formation of 
the oxide. The finely divided metal ignites spontaneously in air. Volatile stron- 
tium salts impart a beautiful crimson color to flames, and these salts are used 
in pyrotechnics. Natural strontium is a mixture of four stable isotopes. Twelve 
other unstable isotopes are known to exist. Of greatest importance is Sr’? with 
a half-life of 28 years. It is a product of nuclear fallout and presents a health 
problem. This isotope is one of the best long-lived high-energy beta emitters 
known, and is used in SNAP (Systems for Nuclear Auxiliary Power) devices. 
These devices hold promise for use in space vehicles, remote weather stations, 
navigational buoys, etc., where a lightweight, long-lived, nuclear-electric power 
source is needed. Strontium hydroxide has been used in sugar refining; how- 
ever, lime is replacing its use as it is cheaper. Strontium titanate is an interesting 
optical material as it has an extremely high refractive index and an optical dis- 
persion greater than that of diamond. It has been used as a gemstone, but it is 
very soft. It does not occur naturally. The applications of strontium are similar 
to those of barium and calcium, but there are few advantages and the cost is 
much higher. Strontium metal costs about $6 to $8/Ib. 

Sulfur — (Sanskrit, sulvere; L. sulphurium), S; at. wt. 32.06; at. no. 16; 
m.p. (rhombic) 112.8°C, (monoclinic) 119.0°C; b.p. 444.674°C; sp. gr. (rhom- 
bic) 2.07, (monoclinic) 1.957 (20°C); valence 2, 4, or 6. Known to the ancients; 
referred to in Genesis as brimstone. Sulfur is found in meteorites. A dark area 
near the crater Aristarchus on the moon has been studied by R. W. Wood with 
ultraviolet light. This study suggests strongly that it is a sulfur deposit. Sulfur 
occurs native in the vicinity of volcanoes and hot springs. It is widely distrib- 
uted in nature as iron pyrites, galena, sphalerite, cinnabar, stibnite, gypsum, 
Epsom salts, celestite, barite, etc. Sulfur is commercially recovered from wells 
sunk into the salt domes along the Gulf Coast of the U.S. It is obtained from 
these wells by the Frasch process, which forces heated water into the wells to 
melt the sulfur that is then brought to the surface. Sulfur also occurs in natural 
gas and petroleum crudes and must be removed from these products. Formerly 
this was done chemically, which wasted the sulfur. New processes now permit 
recovery, and these sources promise to be very important. Large amounts of 
sulfur are being recovered from Alberta gas fields. Sulfur is a pale yellow, 
odorless, brittle solid, which is insoluble in water but soluble in carbon disul- 
fide. In every state, whether gas, liquid or solid, elemental sulfur occurs in 
more than one allotropic form or modification; these present a confusing mul- 
titude of forms whose relations are not yet fully understood. Amorphous or 
“‘plastic’’ sulfur is obtained by fast cooling of the crystalline form. X-ray stud- 
ies indicate that amorphous sulfur may have a helical structure with eight atoms 
per spiral. Crystalline sulfur seems to be made of rings, each containing eight 
sulfur atoms, which fit together to give a normal X-ray pattern. Ten isotopes 
of sulfur exist. Four occur in natural sulfur, none of which is radioactive. A 
finely divided form of sulfur, known as flowers of sulfur, is obtained by subli- 
mation. Sulfur readily forms sulfides with many elements. sulfur is a compo- 
nent of black gunpowder, and is used in the vulcanization of natural rubber 
and as a fungicide. It is also used extensively in making phosphatic fertilizers. 
A tremendous tonnage is used to produce sulfuric acid, the most important 
manufactured chemical. It is used in making sulfite paper and other papers, as 
a fumigant, and in the bleaching of dried fruits. The element is a good electrical 
insulator. Organic compounds containing sulfur are very important. Calcium 
sulfate, ammonium sulfate, carbon disulfide, sulfur dioxide, and hydrogen sul- 
fide are but a few of the other many important compounds of sulfur. Sulfur is 
essential to life. It is a minor constituent of fats, body fluids, and skeletal min- 
erals. Carbon disulfide, hydrogen sulfide, and sulfur dioxide should be handled 
carefully. Hydrogen sulfide in small concentrations can be metabolized, but in 
higher concentrations it quickly can cause death by respiratory paralysis. It is 
insidious in that it quickly deadens the sense of smell. Sulfur dioxide is a dan- 
gerous component in atmospheric air pollution. In 1975, University of Penn- 
sylvania scientists reported synthesis of polymeric sulfur nitride, which has the 
Properties of a metal, although it contains no metal atoms. The material has 
unusual optical and electrical properties. High-purity sulfur is commercially 
available in purities of 99.999 + %. 

Tantalum — (Gr. Tanalos, mythological character, father of Niobe), Ta; at. 
wt. 180.9479; at. no. 73; m.p. 2996 °C; b.p. 5425 + 100°C; sp. gr. 16.654; 
valence 2?,3,4?, or 5. Discovered in 1802 by Ekeberg, but many chemists 


thought niobium and tantalum were identical elements until Rose, in 1844, and 
Marignac, in 1866, indicated and showed that niobic and tantalic acids were 
two different acids. The early investigators only isolated the impure metal. The 
first relatively pure ductile tantalum was produced by von Bolton in 1903. Tan- 
talum occurs principally in the mineral columbite-tantalite (Fe, 
Mn)(Nb,Ta),0.. Tantalum ores are found in the Republic of Zaire, Brazil, 
Mozambique, Thailand, Portugal, Nigeria, and Canada. Mines at Bernic Lake, 
Manitoba, have reserves of 900,000 tons of ore averaging about 0.15% tan- 
talum oxide. Separation of tantalum from niobium requires several compli- 
cated steps. Several methods are used to commercially produce the element, 
including electrolysis of molten potassium fluotantalate, reduction of potas- 
sium fluotantalate with sodium, or reacting tantalum carbide with tantalum 
oxide. Sixteen isotopes of tantalum are known to exist. Natural tantalum con- 
tains two isotopes; one of these, Ta'™, is present in very small quantity 
(0.0123%) and is unstable with a very long half-life of > 10'* years. Tantalum 
is a gray, heavy, and very hard metal. When pure, it is ductile and can be drawn 
into fine wire, which is used as a filament for evaporating metals such as alu- 
minum. Tantalum is almost completely immune to chemical attack at temper- 
atures below 150°C, and is attacked only by hydrofluoric acid, acidic solutions 
containing the fluoride ion, and free sulfur trioxide. Alkalis attack it only 
slowly. At high termperatures, tantalum becomes much more reactive. The ele- 
ment has a melting point exceeded only by tungsten and rhenium. Tantalum is 
used to make a variety of alloys with desirable properties such as high melting 
point, high strength, good ductility, etc. Scientists at Los Alamos have pro- 
duced a tantalum carbide graphite composite material, which is said to be one 
of the hardest materials ever made. The compound has a melting point of 
6760°F. Tantalum has good ‘‘gettering’’ ability at high temperatures, and tan- 
talum oxide films are stable and have good rectifying and dielectric properties. 
Tantalum is used to make electrolytic capacitors and vacuum furnace parts, 
which account for about 60% of its use. The metal is also widely used to fab- 
ricate chemical process equipment, nuclear reactors, and aircraft and missile 
parts. Tantalum is completely immune to body liquids and is a nonirritating 
metal. It has, therefore, found wide use in making surgical appliances. Tan- 
talum oxide is used to make special glass with a high index of refraction for 
camera lenses. The metal has many other uses. In powdered form it costs about 
$40/lb. Sheet tantalum and fabricated forms are more expensive. 

Technetium — (Gr. technetos, artifical), Tc; at. wt. 98.9062; at. no. 43; m.p. 
2172°C; b.p. 4877°C; sp. gr. 11.50 (calc.); valence 0, +2, +4, +5, +6, and 
+7. Element 43 was predicted on the basis of the periodic table, and was er- 
roneously reported as having been discovered in 1925, at which time it was 
named masurium. The element was actually discovered by Perrier and Segre in 
Italy in 1937. It was found in a sample of molybdenum, which was bombarded 
by deuterons in the Berkeley cyclotron, and which E. Lawrence sent to these 
investigators. Technetium was the first element to be produced artificially. 
Since its discovery, searches for the element in terrestrial materials have been 
made without success. If it does exist, the concentration must be very small. 
Surprisingly, it has been found in the spectrum of S-, M-, and N-type stars, 
and its presence in stellar matter is leading to new theories of the production 
of heavy elements in the stars. Sixteen isotopes of technetium, with atomic 
masses ranging from 92 to 107, are known. Tc*’ has a half-life of 2.6 x 10° 
years. Tc** has a half-life of 1.5 x 10° years. The isomeric isotope Tc” , with 
a half-life of 61 days, is useful for tracer work, as it produces energetic gamma 
rays. Technetium metal has been produced in kilogram quantities. The metal 
was first prepared by passing hydrogen gas at 1100°C over Tc,S;. It is now 
conveniently prepared by the reduction of ammonium pertechnetate with hy- 
drogen. Technetium is a silvery-gray metal that tarnishes slowly in moist air. 
Until 1960, technetium was available only in small amounts and the price was 
as high as $2800/g. It is now offered commercially to holders of A.E.C. permits 
at a price of $90 to $100/g. The chemistry of technetium is said to be similar 
to that of rhenium. Technetium dissolves in nitric acid, aqua regia, and conc. 
sulfuric acid, but is not soluble in hydrochloric acid of any strength. The ele- 
ment is a remarkable corrosion inhibitor for steel. It is reported that mild car- 
bon steels may be effectively protected by as little as 5 ppm of KTcO, in aerated 
distilled water at temperatures up to 250°C. This corrosion protection is limited 
to closed systems, since technetium is radioactive and must be confined. Tc” 
has a specific activity of 6.2 x 10° disintegrations per sec/g. Activity of this 
level must not be allowed to spread. Tc’ is a contamination hazard and should 
be handled in a glove box. The metal is an excellent superconductor at 11 K 
and below. 

Tellurium — (L. tellus, earth), Te; at. wt. 127.60; at. no. 52; m.p. 449.5 + 
0.3 °C; b.p. 989.8 + 3.8°C; sp. gr. 6.24 (20°C); valence 2, 4, or 6. Discovered 
by Muller von Reichenstein in 1782; named by Klaproth, who isolated it in 
1798. Tellurium is occasionally found native, but is more often found as the 
telluride of gold (calaverite), and combined with other metals. It is recovered _ 
commercially from the anode muds produced during the electrolytic refining 
of blister copper. The U.S., Canada, Peru, and Japan are the largest Free 
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World producers of the element. Crystalline tellurium has a silvery-white ap- 
pearance, and when pure exhibits a metallic luster. It is brittle and easily pul- 
verized, Amorphous tellurium is formed by precipitating tellurium from a so- 
lution of telluric or tellurous acid. Whether this form is truly amorphous, or 
made of minute crystals, is open to question. Tellurium is a p-type semiconduc- 
tor, and shows greater conductivity in certain directions, depending on align- 
ment of the atoms. Its conductivity increases slightly with exposure to light. It 
can be doped with silver, copper, gold, tin, or other elements. In air, tellurium 
burns with a greenish-blue flame, forming the dioxide. Molten tellurium cor- 
rodes iron, copper, and stainless steel. Tellurium and its compounds are prob- 
ably toxic and should be handled with care. Workmen exposed to as little as 
0.01 mg/m? of air, or less, develop ‘‘tellurium breath,’’ which has a garlic-like 
odor. Twenty-one isotopes of tellurium are known, with atomic masses ranging 
from 115 to 135. Natural tellurium consists of eight isotopes, one of which, 
Te’?’,is unstable. It is present to the extent of 0.87% and has a half-life of 1.2 
* 10"? years. Tellurium improves the machinability of copper and stainless steel, 
and its addition to lead decreases the corrosive action of sulfuric acid to lead 
and improves its strength and hardness. Tellurium is used as a basic ingredient 
in blasting caps, and is added to cast iron for chill control. Tellurium is used 
in ceramics. Bismuth telluride has been used in thermoelectric devices. Tellur- 
ium costs about $20/lb, with a purity of about 99.5%. 

Terbium — (Ytterby, village in Sweden), Tb; at. wt. 158.9254; at. no. 65; 
m.p. 1356°C; b.p. 3123°C; sp. gr. 8.229; valence 3, 4. Discovered by Mosander 
in 1843. Terbium is a member of the lanthanide or ‘‘rare earth’’ group of ele- 
ments. It is found in cerite, gadolinite, and other minerals along with other 
rare earths. It is recovered commercially from monazite in which it is present 
to the extent of 0.03%, from xenotime, and from euxenite, a complex oxide 
containing 1% or more of terbia. Terbium has been isolated only in recent 
years with the development of ion-exchange techniques for separating the rare- 
earth elements. As with other rate earths, it can be produced by reducing the 
anhydrous chloride or fluoride with calcium metal in a tantalum crucible. Cal- 
cium and tantalum impurities can be removed by vacuum remelting. Other 
methods of isolation are possible. Terbium is reasonably stable in air. It is a 
silvery-gray metal, and is malleable, ductile, and soft enough to be cut with a 
knife. Two crystal modifications exist, with a transformation temperature of 
1315°C. Nineteen isotopes with atomic masses ranging from 147 to 164 are 
recognized. The oxide is a chocolate or dark maroon color. Sodium terbium 
borate is used as a laser material and emits coherent light at 5460A. Terbium 
is used to dope calcium fluoride, calcium tungstate, and strontium molybdate, 
used in solid-state devices. The oxide has potential application as an activator 
for green phosphors used in color TV tubes. It can be used with ZrO, as a 
crystal stabilizer of fuel cells which operate at elevated temperature. Few other 
uses have been found. The element is priced at about $3/g or $900/Ib. Little is 
known of the toxicity of terbium. It should be handled with care as with other 
lanthanide elements. 

Thallium — (Gr. thallos, a green shoot or twig), Tl; at. wt. 204.37; at. no. 
81; m.p. 303.5°C; b.p. 1457 + 10°C; sp. gr. 11.85 (20°C); valence 1, or 3. Thal- 
lium was discovered spectroscopically in 1861 by Crookes. The element was 
named after the beautiful green spectral line, which identified the element. The 
metal was isolated both by Crookes and Lamy in 1862 about the same time. 
Thallium occurs in crooksite, lorandite, and hutchinsonite. It is also present in 
pyrites and is recovered from the roasting of this ore in connection with the 
production of sulfuric acid. It is also obtained from the smelting of lead and 
zinc ores. Extraction is somewhat complex and depends on the source of the 
thallium. Manganese nodules, found on the ocean floor, contain thallium. 
When freshly exposed to air, thallium exhibits a metallic luster, but soon de- 
velops a bluish-gray tinge, resembling lead in appearance. A heavy oxide builds 
up on thallium if left in air, and in the presence of water the hydroxide is 
formed. The metal is very soft and malleable. It can be cut with a knife. Twenty 
isotopic forms of thallium, with atomic masses ranging from 191 to 210, are 
recognized. Natural thallium is a mixture of two isotopes. The element and its 
compounds are toxic and should be handled carefully. Contact of the metal 
with the skin is dangerous, and when melting the metal adequate ventilation 
should be provided. Exposure to Thallium (soluble compounds) — skin, as TI, 
should not exceed 0.1mg/M? (8-hr time-weighted average — 40-hr week). Thal- 
lium is suspect of carcinogenic potential for man. Thallium sulfate has been 
widely employed as a rodenticide and ant killer. It is odorless and tasteless, 
giving no warning of its presence. Its use, however, has been prohibited in the 
U.S. since 1975 as a household insecticide and rodenticide. Continued sales 
subjects dealers to civil and criminal penalties. The electrical conductivity of 
thallium sulfide changes with exposure to infrared light, and this compound is 
used in photocells. Thallium bromide-iodide crystals have been used as infrared 
detectors. Thallium has been used, with sulfur or selenium and arsenic, to pro- 
duce low melting glasses which become fluid between 125 and 150°C. These 
glasses have properties at room temperatures similar to ordinary glasses and 
are said to be durable and insoluble in water. Thallium oxide has been used to 
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produce glasses with a high index of refraction. Thallium has been used in 
treating ringworm and other skin infections; however, its use has been limited 
because of the narrow margin between toxicity and therapeutic benefits. A mer- 
cury-thallium alloy, which forms a eutectic at 8.5% thallium, is reported to 
freeze at —60°C, some 20° below the freezing point of mercury, Commercial 
thallium metal costs about $8/Ib. 

Thorium — (Thor, Scandinavian god of war), Th; at. wt. 232.0381; at. no. 
90; m.p. 1750°C; b.p. 4790°C; sp. gr. 11.72; valence +2(?), +3(?), +4. 
Discovered by Berzelius in 1828. Thorium occurs in thorite (ThSiO,) and in 
thorianite (ThO, + UO,). Large deposits of thorium minerals have been re- 
ported in New England and elsewhere, but these have not yet been exploited. 
Thorium is now thought to be about three times as abundant as uranium and 
about as abundant as lead or molybdenum. The metal is a source of nuclear 
power. There is probably more energy available for use from thorium in the 
minerals of the earth’s crust than from both uranium and fossil fuels. Any 
sizable demand for thorium as a nuclear fuel is still several years in the future. 
Work has been done in developing thorium cycle converter-reactor systems. 
Several prototypes, including the HTGR (high-temperature gas-cooled reactor) 
and MSRE (molten salt converter reactor experiment), have operated. While 
the HTGR reactors are efficient, they are not expected to become important 
commercially for 10 or more years because of certain operating difficulties. 
Thorium is recovered commercially from the mineral monazite, which contains 
from 3 to 9% ThO, along with most rare-earth minerals. Much of the internal 
heat the earth has been attributed to thorium and uranium. Several methods 
are available for producing thorium metal: it can be obtained by reducing thor- 
ium oxide with calcium, by electrolysis of anhydrous thorium chloride in a 
fused mixture of sodium and potassium chlorides, by calcium reduction of 
thorium tetrachloride mixed with anhydrous zinc chloride, and by reduction of 
thorium tetrachloride with an alkali metal. Thorium was originally assigned a 
position in Group IV of the periodic table. Because of its atomic weight, val- 
ence, etc., it is now considered to be the second member of the actinide series 
of elements. When pure, thorium is a silvery-white metal which is air-stable 
and retains its luster for several months. When contaminated with the oxide, 
thorium slowly tarnishes in air, becoming gray and finally black. The physical 
properties of thorium are greatly influenced by the degree of contamination 
with the oxide. The purest speciments often contain several tenths of a percent 
of the oxide. High-purity thorium has been made. Pure thorium is soft, very 
ductile, and can be cold-rolled, swaged, and drawn. Thorium is dimorphic, 
changing at 1400°C from a cubic to a body-centered cubic structure. Thorium 
oxide has a melting point of 3300°C, which is the highest of all oxides. Only a 
few elements, such as tungsten, and a few compounds, such as tantalum car- 
bide, have higher melting points. Thorium is slowly attacked by water, but does 
not dissolve readily in most common acids, except hydrochloric. Rowdered 
thorium metal is often pyrophoric and should be carefully handled. When 
heated in air, thorium turnings ignite and burn brilliantly with a white light. 
The principal use of thorium has been in the preparation of the Welsbach man- 
tle, used for portable gas lights. These mantles, consisting of thorium oxide 
with about 1% cerium oxide and other ingredients, glow with a dazzling light 
when heated in a gas flame. Thorium is an important alloying element in mag- 
nesium, imparting high strength and creep resistance at elevated temperatures. 
Because thorium has a low work-function and high electron emission, it is used 
to coat tungsten wire used in electronic equipment. The oxide is also used to 


control the grain size of tungsten used for electric lamps; it is also used for 
high-temperature laboratory crucibles. Glasses containing thorium oxide have 


a high refractive index and low dispersion. Consequently, they find application 
in high quality lenses for cameras and scientific instruments. Thorium oxide 
has also found use as a catalyst in the conversion of ammonia to nitric acid, in 
petroleum cracking, and in producing sulfuric acid. Twelve isotopes of thorium 
are known with atomic masses ranging from 223 to 234. All are unstable. Th*” 
occurs naturally and has a half-life of 1.41 x 10'° years. It is an alpha emitter. 
Th? goes through six alpha and four beta decay steps before becoming the 
stable isotope Pb**. Th”? is sufficiently radioactive to expose a photographic 
plate in a few hours. Thorium disintegrates with the production of thoron (ra- 
don”), which is an alpha emitter and presents a radiation hazard. Good ven- 
tilation of areas where thorium is stored or handled is therefore essentia!. Thor- 
ium and is compounds are subject to licensing and control by the U.S. Atomic 
Energy Commission. Thorium metal (99.9%) costs about $10/Ib. 

Thulium — (Thule, the earliest name for Scandinavia), Tm; at. wt. 168.9342; 
at. no, 69; m.p. 1,545 + 15° C; b.p. 1947°C; sp. gr. 9.321(25°); valence 2, 3. 
Discovered in 1879 by Cleve. Thulium occurs in small quantities along with 
other rare earths in a number of minerals. It is obtained commercially from 
monazite, which contains about 0.007% of the element. Thulium is the least 
abundant of the earth elements, but with new sources recently discovered, it is 
now considered to be about as rare as silver, gold, or cadmium. lon-exchange 
and solvent extraction techniques have recently permitted much easier separa- 
tion of the rare earths, with much lower costs. Only a few years ago, thulium 
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metal was not obtainable at any cost; in 1950 the oxide sold for $450/g. Thu- 
lium metal now costs from $3 to $20/g, depending on the purity, quantity, and 
supplier. Thulium can be isolated by reduction of the oxide with lanthanum 
metal or by calcium reduction of the anhydrous fluoride. The pure metal has a 
bright, silvery luster. It is reasonably stable in air, but the metal should be 
protected from moisture in a closed container. The element is silver-gray, soft, 
malleable, and ductile, and can be cut with a knife. Sixteen isotopes are known, 
with atomic masses ranging from 161 to 176. Natural thulium, Tm" is stable. 
Because of the relatively high price of the metal, thulium has not yet found 
many practical applications. Tm'® bombarded in a nuclear reactor can be used 
as a radiation source in portable X-ray equipment. Tm’”' is potentially useful 
as an energy source. Natural thulium also has possible use in ferrites (ceramic 
magnetic materials) used in microwave equipment. As with other lanthanides, 
thulium has a low-to-moderate acute toxic rating. It should be handled with 
care. 

Tin — (Anglo-Saxon, tin), Sn (L. stannum); at. wt. 118.69; at. no. 50; m.p. 
231.9681°C; b.p. 2270°C; sp. gr. (gray) 5.75, (white) 7.31; valence 2, 4. Known 
to the ancients. Tin is found chiefly in cassiterite (SnO2). Most of the world’s 
supply comes from Malaya, Boliva, Indonesia, Zaire, Thailand, and Nigeria. 
The U.S. produces almost none, although occurrences have been found in 
Alaska and California. Tin is obtained by reducing the ore with coal in a rever- 
beratory furnace. Ordinary tin is composed of nine stable isotopes; 13 unstable 
isotopes are also known. Ordinary tin is a silvery-white metal, is malleable, 
somewhat ductile, and has a highly crystalline structure. Due to the breaking 
of these crystals, a ‘‘tin cry’’ is heard when a bar is bent. The element has two 
or perhaps three allotropic forms. On warming, gray, or a tin, with a cubic 
structure, changes at 13.2°C into white, or # tin, the ordinary form of the 
metal. White tin has a tetragonal structure. Some authorities believe a y form 
exists between 161°C and the melting point; however, other authorities dis- 
count its existence. When tin is cooled below 13.2°C, it changes slowly from 
white to gray. This change is affected by impurities such as aluminum and zinc, 
and can be prevented by small additions of antimony or bismuth. This change 
from the a to B form is called the tin pest. There are few if any uses for gray 
tin. Tin takes a high polish and is used to coat other metals to prevent corrosion 
or other chemical action. Such tin plate over steel is used in the so-called tin 
can for preserving food. Alloys of tin are very important. Soft solder, type 
metal, fusible metal, pewter, bronze, bell metal, Babbitt metal, White metal, 
die casting alloy, and phosphor bronze are some of the important alloys using 
tin. Tin resists distilled, sea, and soft tap water, but is attacked by strong acids, 
alkalis, and acid salts. Oxygen in solution accelerates the attack. When heated 
in air, tin forms SnO;, which is feebly acid, forming stannate salts with basic 
oxides. The most important salt is the chloride (SnCl,;-H2O), which is used as 
a reducing agent and as a mordant in calico printing. Tin salts sprayed onto 
glass are used to produce electrically conductive coatings. These have been used 
for panel lighting and for frost-free wind- shields. Most window glass is now 
made by floating molten glass on molten tin (float glass) to produce a flat 
surface (Pilkington process). Of recent interest is a crystalline tin-niobium alloy 
that is superconductive at very low temperatures. This promises to be important 
in the construction of superconductive magnets that generate enormous field 
strengths but use practically no power. Such magnets, made of tin-niobium 
wire, weigh but a few pounds and produce magnetic fields that, when started 
with a small battery, are comparable to that of a 100 ton electromagnet oper- 
ated continuously with a large power supply. The small amount of tin used in 
canned foods is quite harmless. The agreed limit of tin content in U.S. foods 
is 300 mg/kg. The trialkyl and triaryl tin compounds are used as biocides and 
must be handled carefully. Over the past 25 years the price of tin has varied 
from 50c/Ib to its present price of $6/lb. 


Titanium — (L. Titans, the first sons of the Earth, myth.), Ti; at. wt. 47.90; 
at. no. 22; m.p. 1660 + 10°C; b.p. 3287°C; sp. gr. 4.54; valence 2, 3, or 4. 
Discovered by Gregor in 1791; named by Klaproth in 1795. Impure titanium 
was prepared by Nilson and Pettersson in 1887; however, the pure metal 
(99.9%) was not made until 1910 by Hunter by heating TiCl, with sodium in a 
steel bomb. Titanium is present in meteorites and in the sun. Rocks obtained 
during the Apollo 17 lunar mission showed presence of 12.1% TiO,. Analyses 
of rocks obtained during earlier Apollo missions show lower percentages. Ti- 
tanium oxide bands are prominent in the spectra of M-type stars. The element 


is the ninth most abundant in the crust of the earth. Titanium is almost always 
present in igneous rocks and in the sediments derived from them. It occurs in 


the minerals rutile, ilmenite, and sphene, and is present in titanates and in many 
iron ores. Titanium is present in the ash of coal, in plants, and in the human 
body. The metal was a laboratory curiosity until Kroll, in 1946, showed that 
titanium could be produced commercially by reducing titanium tetrachloride 
with magnesium. This method is largely used for producing the metal today. 
The metal can be purified by decomposing the iodide. Titanium, when pure, is 
a lustrous, white metal. It has a low density, good strength, is easily fabricated, 
and has excellent corrosion resistance. It is ductile only when it is free of oxy- 
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gen. The metal burns in air and is the only element that burns in nitrogen. 
Titanium is resistant to dilute sulfuric and hydrochloric acid, most organic 
acids, moist chlorine gas, and chloride solutions. Natural titanium consists of 
five isotopes with atomic masses from 46 to50. All are stable. Four other unst- 
able isotopes are known. Natural titanium is reported to become very radioac- 
tive after bombardment with deuterons. The emitted radiations are mostly pos- 
itrons and hard gamma rays. The metal is dimorphic. The hexagonal @ form 
changes to the cubic 6 form very slowly at about 880°C. The metal combines 
with oxygen at red heat, and with chlorine at 550°C. Titanium is important as 
an alloying agent with aluminum, molybdenum, manganese, iron, and other 
metals. Alloys of titanium are principally used for aircraft and missiles where 
lightweight strength and ability to withstand extremes of temperature are im- 
portant. Titanium is a strong as steel, but 45% lighter. It is 60% heavier than 
aluminum, but twice as strong. Titanium has potential use in desalination 
plants for converting sea water into fresh water. The metal has excellent resist- 
ance to sea water and is used for propeller shafts, rigging, and other parts of 
ships exposed to salt water. A titanium anode coated with platinum has been 
used to provide cathodic protection from corrosion by salt water. Titanium 
metal is considered to be physiologically inert. When pure, titanium dioxide is 
relatively clear and has an extremely high index of refraction with an optical 
dispersion higher than diamond. It is produced artificially for use as a gem- 
stone, but it is relatively soft. Star sapphires and rubies exhibit their asterism 
as a result of the presence of TiO,. Titanium dioxide is extensively used for 
both house paint and artist’s paint, as it is permanent and has good covering 
power. Titanium oxide pigment accounts for the largest use of the element. 
Titanium paint is an excellent reflector of infrared, and is extensively used in 
solar observatories where heat causes poor seeing conditions. Titanium tetra- 
chloride is used to iridize glass. This compound fumes strongly in air and has 
been used to produce smoke screens. The price of titanium metal powder 
(99.7%) is about $25/Ib. 

Tungsten — (Swedish, tung sten, heavy stone); also known as wolfram(from 
wolframite, said to be named from wolf rahm or spumi lupi, because the ore 
interfered with the smelting of tin and was supposed to devour the tin), W; at. 
wt. 183.85; at. no. 74; m.p. 3410 + 20°C; b.p. 5660°C; sp. gr. 19.3 (20°C); 
valence 2, 3, 4, 5, or 6. In 1779 Peter Woulfe examined the mineral now known © 
as wolframite and concluded it must contain a new substance. Scheele, in 1781, 
found that a new acid could be made from tung sten (a name first applied 
about 1758 to a mineral now known as scheelite). Scheele and Bergman sug- 
gested the possibility of obtaining a new metal by reducing this acid. The de 
Elhuyar brothers found an acid in wolframite in 1783 that was identical to the 
acid of tung sten (tungstic acid) of Scheele, and in that year they succeeded in 
obtaining the element by reduction of this acid with charcoal. Tungsten occurs 
in wolframite, (Fe, Mn)WO,,; scheelite, CaWO,; huebnerite, MnWO,,; and fer- 
berite, FeWO,. Important deposits of tungsten occur in California, Colorado, 
South Korea, Bolivia, U.S.S.R., and Portugal. China is reported to have about 
75% of the world’s tungsten resources. Natural tungsten contains five stable 
isotopes. Twelve other unstable isotopes are recognized. The metal is obtained 
commercially by reducing tungsten oxide with hydrogen or carbon. Pure tung- 
sten is a steel-gray to tin-white metal. Very pure tungsten can be cut with a 
hacksaw, and can be forged, spun, drawn, and extruded. The impure metal is 
brittle and can be worked only with difficulty. Tungsten has the highest melting 
point and lowest vapor pressure of all metals, and at temperatures over 1650°C 
has the highest tensile strength. The metal oxidizes in air and must be protected 
at elevated temperatures. It has excellent corrosion resistance and is attacked 
only slightly by most mineral acids. The thermal expansion is about the same 
as borosilicate glass, which makes the metal useful for glass-to-metal seals. 
Tungsten and its alloys are used extensively for filaments for electric lamps, 
electron and television tubes, and for metal evaporation work; for electrical 
contact points for automobile distributors; X-ray targets; windings and heating 
elements for electrical furnaces; and for numerous space missile and high-tem- 
perature applications. High-speed tool steels, Hastelloy ®, Stellite ®, and 
many other alloys contain tungsten. Tungsten carbide is of great importance 
to the metal-working, mining, and petroleum industries. Calcium and magne- 
sium tungstates are widely used in fluorescent lighting; other salts of tungsten 
are used in the chemical and tanning industries. Tungsten disulfide is a dry, 
high-temperature lubricant, stable to 500°C. Tungsten bronzes and other tung- 
sten compounds are used in paints. Tungsten powder costs about $15/lb. 

Uranium — (Planet Uranus), U; at. wt. 238.029; at. no. 92; m.p. 1132.3 + 
0.8°C; b.p. 3818°C; sp. gr. ~ 18.95; valence 2, 3, 4, 5, or 6. Yellow-colored 
glass, containing more than 1% uranium oxide and dating back to 79 A.D., 
has been found near Naples, Italy. Klaproth recognized an unknown element 
in pitchblende and attempted to isolate the metal in 1789. The metal apparently 
was first isolated in 1841 by Peligot, who reduced the anhydrous chloride with 
Potassium. Uranium is not as rare as it was once thought. It is now considered 
to be more plentiful than mercury, antimony, silver, or cadmium, and is about 
as abundant as molybdenum or arsenic. It occurs in numerous minerals such 
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as pitchblende, uraninite, carnotite, autunite, uranophane, davidite, and tober- 
nite. It is also found in phosphate rock, lignite, monazite sands, and can be 
recovered commercially from these sources. The A.E.C. purchases uranium in 
the form of acceptable U;O, concentrates. This incentive program has greatly 
increased the known uranium reserves. Uranium can be prepared by reducing 
uranium halides with alkali or alkaline earth metals or by reducing uranium 
oxides by calcium, aluminum, or carbon at high temperatures. The metal can 
also be produced by electrolysis of KUF; or UF,, dissolved in a molten mixture 
of CaCl, NaCl. High-purity uranium can be prepared by the thermal decom- 
position of uranium halides on a hot filament. Uranium exhibits three crystal- 
lographic modifications as follows: 


667°C T7226 
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Uranium is a heavy, silvery-white metal which is pyrophoric when finely di- 
vided. It is a little softer than steel, and is attacked by cold water in a finely 
divided state. It is malleable, ductile, and slightly paramagnetic. In air, the 
metal becomes coated with a layer of oxide. Acids dissolve the metal, but it is 
unaffected by alkalis, Uranium has fourteen isotopes, all of which are radio- 
active. Naturally occurring uranium nominally contains 99.2830% by weight 
U**, 0.7110% US, and 0.0054% U** Studies show that the percentage weight 
of U** in natural uranium varies by as much as 0.1%, depending on the source. 
The A.E.C. has adopted the value of 0.711 as being their ‘‘official’’ percentage 
of US in natural uranium. Natural uranium is sufficiently radioactive to ex- 
pose a photographic plate in an hour or so. Much of the internal heat of the 
earth is thought to be attributable to the presence of uranium and thorium. 
U** with a half-life of 4.51 x 10° years, has been used to estimate the age of 
igneous rocks. The origin of uranium, the highest member of the naturally 
occurring elements — except perhaps for traces of neptunium or plutonium — 
is not clearly understood, although it may be presumed that uranium is a decay 
prouct of elements of higher atomic weight, which may have once been present 
on earth or elsewhere in the universe. These original elements may have been 
created as a result of a primordial ‘‘creation,’’ known as ‘‘the big bang,”’ in a 
supernovae, or in some other stellar processes. Uranium is of great importance 
as a nuclear fuel. U* can be converted into fissionable plutonium by the fol- 
lowing reactions: 


U?38(n,y)U? sins Np??? oy Pu239 


This nuclear conversion can be brought about in ‘‘breeder’’ reactors where it 
is possible to produce more new fissionable material than the fissionable ma- 
terial used in maintaining the chain reaction. U*** is of even greater importance, 
for it is the key to the utilization of uranium. U*’*, while occurring in natural 
uranium to the extent of only 0.71%, is so fissionable with slow neutrons that 
a self-sustaining fission chain reaction can be made to occur in a reactor con- 
structed from natural uranium and a suitable moderator, such as heavy water 
or graphite, alone. U**: can be concentrated by gaseous diffusion and other 
physical processes, if desired, and used directly as a nuclear fuel, instead of 
natural uranium, or used as an explosive. Natural uranium, slightly enriched 
with U* by a small percentage, is used to fuel nuclear power reactors for the 
generation of electricity. Natural thorium can be irradiated with neutrons as 
follows to produce the important isotope U*”. 


B- B= 
Th??? (n,y)Th?2?—» Pa??? —» U233 


While thorium itself is not fissionable, U*’ is, and in this way may be used as 
a nuclear fuel. One pound of completely fissioned uranium has the fuel value 
of over 1500 tons of coal. The uses of nuclear fuels to generate electrical power, 
to make isotopes for peaceful purposes, and to make explosives are well known. 
The estimated world-wide capacity of the 153 nuclear power reactors in opera- 
tion in 1977 amounted to about 83 million kilowatts. Uranium in the U.S.A. 
is controlled by the Atomic Energy Commission. New uses are being found for 
‘depleted uranium, i.e., uranium with the percentage of U** lowered to about 
0.2%. It has found use in inertial guidance devices, gyro compasses, counter- 
weights for aircraft control surfaces, as ballast for missile reentry vehicles, and 
as a shielding material. Uranium metal is used for X-ray targets for production 
of high-energy X-rays; the nitrate has been used as photographic toner, and 
the acetate is used in analytical chemistry. Crystals of uranium nitrate are tri- 
boluminescent. Uranium salts have also been used for producing yellow ‘‘vase- 
line’’ glass and glazes. Uranium and its compounds are highly toxic, both from 
a chemical and radiological standpoint. Finely divided uranium metal, being 
pyrophoric, presents a fire hazard. The maximum recommended allowable con- 
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centration of soluble uranium compound in air (based on chemical toxicity) is 
0.05 mg/M? (8-hr time-weighted average — 40-hr week); for insoluble com- 
pounds the concentration is set at 0.25 mg/M? of air. The maximum permissible 
total body burden of natural uranium (based on radiotoxicity) is 0.2uCi for 
soluble compounds. 

Vanadium — (Scandinavian goddess, Vanadis), V; at. wt. 50.9415; at. no. 
23; m.p. 1890 + 10°C; b.p. 3380°C; sp. gr. 6.11 (18.7°C); valence 2, 3, 4, or 5. 
Vanadium was first discovered by del Rio in 1801. Unfortunately, a French 
chemist incorrectly declared del Rio’s new element was only impure chromium; 
del Rio thought himself to be mistaken and accepted the French chemist’s state- 
ment. The element was rediscovered in 1830 by Sefstrom, who named the ele- 
ment in honor of the Scandinavian goddess Vanadis because of its beautiful 
multicolored compounds. It was isolated in nearly pure form by Roscoe, in 
1867, who reduced the chloride with hydrogen. Vanadium of 99.3 to 99.8% 
purity was not produced until 1927. Vanadium is found in about 65 different 
minerals among which are carnotite, roscoelite, vanadinite, and patronite — 
important sources of the metal. Vanadium is also found in phosphate rock and 
certain iron ores, and is present in some crude oils in the form of organic com- 
plexes. It is also found in small percentages in meteorites. Commercial produc- 
tion from petroleum ash holds promise as an important source of the element. 
High-purity ductile vanadium can be obtained by reduction of vanadium trich- 
loride with magnesium or with magnesium-sodium mixtures. Much of the van- 
adium metal being produced is now made by calcium reduction of V0; in a 
pressure vessel, an adaption of a process developed by McKechnie and Seybolt. 
Natural vanadium is a mixture of two isotopes, V°° (0.24%) and V*! (99.76%). 
V*° is slightly radioactive, having a half-life of 6 x 10** years. Seven other unst- 
able isotopes are recognized. Pure vanadium is a bright white metal, and is soft 
and ductile. It has good corrosion resistance to alkalis, sulfuric and hydrochlo- 
ric acid, and salt waters, but the metal oxidizes readily above 660°C. The metal 
has good structural strength and a low-fission neutron cross section, making it 
useful in nuclear applications. Vanadium is used in producing rust-resistant, 
spring, and high-speed tool steels. It is an important carbide stabilizer in mak- 
ing steels. About 80% of the vanadium now produced is used as ferrovanadium 
or as a steel additive. Vanadium foil is used as a bonding agent in cladding 
titanium to steel. Vanadium pentoxide is used in ceramics and as a catalyst. It 
is also used as a mordant in dyeing and printing fabrics and in the manufacture 
of aniline black. Vanadium-gallium tape has been used in producing a super- 
conductive magnet with a field of 175,000 gauss. Vanadium and its compounds 
are toxic and should be handled with care. Exposure to V20, dust (as V) should 
not exceed the ceiling value of 0.05mg/Mj?, and exposure to VO, fume (as V) 
should not exceed 0.1mg/M:? (8-hr time-weighted average — 40-hr week). Duc- 
tile vanadium is commercially available at a cost of about $40/lb. Commercial 
vanadium metal, of about 95% purity, costs about $5/lb. 

Wolfram — see Tungsten. 

Xenon — (Gr. xenon, stranger), Xe; at. wt. 131.30; at. no. 54; m.p. 
—111.9°C; b.p. —107.1 + 3°C; density (gas) 5.887 + 0.009 g/l, sp. gr. (liquid) 
3.52 (—109°C); valence usually O. Discovered by Ramsay and Travers in 1898 
in the residue left after evaporating liquid air components. Xenon is a member 
of the so-called noble or ‘‘inert’’ gases. It is present in the atmosphere to the 
extent of about one part in twenty million. Xenon is present in the Martian 
atmosphere to the extent of 0.08 ppm. The element is found in the gases evolved 
from certain mineral springs, and is commercially obtained by extraction from 
liquid air. Natural xenon is composed of nine stable isotopes. In addition to 
these, 22 unstable nuclides and isomers have been characterized. Before 1962, 
it had generally been assumed that xenon and other noble gases were unable to 
form compounds. Evidence has been mounting in the past few years that xe- 
non, as well as other members of the zero valence elements, do form com- 
pounds. Among the ‘‘compounds’’ of xenon now reported are xenon hydrate, 
sodium perxenate, xenon deuterate, difluoride, tetrafluoride, hexafluoride, and 
XePtF, and XeRhF,. Xenon trioxide, which is highly explosive, has been pre- 
pared. More recently, compounds such as FXeN(So,F), with a xenon-nitrogen 
bond have been made. Xenon in a vacuum tube produces a beautiful blue glow 
when excited by an electrical discharge. The gas is used in making electron 
tubes, stroboscopic lamps, bactericidal lamps, and lamps used to excite ruby 
lasers for generating coherent light. Xenon is used in the atomic energy field 
in bubble chambers, probes, and other applications where its high molecular 
weight is of value. It is also potentially useful as a gas for ion engines. The 
perxenates are used in analytical chemistry as oxidizing agents. Xe'*’and Xe'** 
are produced by neutron irradiation in aircooled nuclear reactors. Xe’*’ has 
useful applications as a radioisotope. The element is available in sealed glass 
containers for about $20/1 of gas at standard pressure. Xenon is not toxic, but 
its compounds are highly toxic because of their strong oxidizing characteristics. 

Ytterbium — (Ytterby, village in Sweden), Yb; at. wt. 173.04; at. no. 70; 
m.p. 819°C; b.p. 1194°C; sp. gr. (a) 6.965 (8) 6.54; valence 2, 3. Marignac in 
1878 discovered a new component, which he called ytterbia, in the earth then 
known as erbia. In 1907, Urbain separated ytterbia into two components, which 
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he called neoytterbia and lutecia. The elements in these earths are now known 
as ytterbium and Jutetium, respectively. These elements are identical with al- 
debaranium and cassiopeium, discovered independently and at about the same 
time by von Welsbach. Ytterbium occurs along with other rare earths in a num- 
ber of rare minerals. It is commercially recovered principally from monazite 
sand, which contains about 0.03%. Ion-exchange and solvent extraction tech- 
niques developed in recent years have greatly simplified the separation of the 
rare earths from one another. The element was first prepared by Klemm and 
Bonner in 1937 by reducing ytterbium trichloride with potassium. Their metal 
was mixed, however, with KCI. Daane, Dennison, and Spedding prepared a 
much purer form in 1953 from which the chemical and physical properties of 
the element could be determined. Ytterbium has a bright silvery luster, is soft, 
malleable, and quite ductile. While the element is fairly stable, it should be 
kept in closed containers to protect it from air and moisture. Ytterbium is read- 
ily attacked and dissolved by dilute and concentrated mineral acids and reacts 
slowly with water. Ytterbium normally has two allotropic forms with a trans- 
formation point at 798°C. The alpha form is a room-temperature, face-cen- 
tered, cubic modification, while the high-temperature beta form is a body-cen- 
tered cubic form. Another body-centered cubic phase has recently been found 
to be stable at high pressures at room temperatures. The alpha form ordinarily 
has metallic-type conductivity, but becomes a semiconductor when the pressure 
is increased above 16,000 atm. The electrical resistance increases tenfold as the 
pressure is increased to 39,000 atm and drops to about 80% of its standard 
temperature-pressure resistivity at a pressure of 40,000 atm. Natural ytterbium 
is a mixture of seven stable isotopes. Seven other unstable isotopes are known. 
Ytterbium metal has possible use in improving the grain refinement, strength, 
and other mechanical properties of stainless steel. One isotope is reported to 
have been used as a radiation source as a substitute for a portable X-ray ma- 
chine where electricity is unavailable. Few other uses have been found. Ytter- 
bium metal is commercially available with a purity of about 99+ % for about 
$1.00/g or $300/lb. Ytterbium has a low acute toxic rating. 

Yttrium — (Ytterby, village in Sweden near Vauxholm), Y; at. wt. 88.9059; 
at. no. 39; m.p. 1522 + 8°C; b.p. 3338°C; sp. gr. 4.469 (25°C); valence 3. 
Yttria, which is an earth containing yttrium, was discovered by Gadolin in 
1794. Ytterby is the site of a quarry which yeilded many unusual minerals con- 
taining rare earths and other elements. This small town, near Stockholm, bears 
the honor of giving names to erbium, terbium, and ytterbium as well as yttrium. 
In 1843 Mosander showed that yttria could be resolved into the earths of three 
elements. The name yttria was reserved for the most basic one; the others were 
named erbia and terbia. Yttrium occurs in nearly all of the rare-earth minerals. 
Analysis of lunar rock samples obtained during the Apollo missions show a 
relatively high yttrium content. It is recovered commercially from monazite 
sand, which contains about 3%, and from bastnasite, which contains about 
0.2%. Wohler obtained the impure element in 1828 by reduction of the anhy- 
drous chloride with potassium. The metal is now produced commercially by 
reduction of the fluoride with calcium metals. It can also be prepared by other 
techniques. Yttrium has a silvery-metallic luster and is relatively stable in air if 
their temperature exceeds 400°C, and finely divided yttrium is very unstable in 
air. Turnings of the metal, however, ignite in air. Yttrium oxide is one of the 
most important compounds of yttrium and accounts for the largest use. It is 
widely used in making YVO,europium, and Y,O,europium phosphors to give 
the red color in color television tubes. Many hundreds of thousands of pounds 
are now used in this application. Yttrium oxide also is used to produce yttrium- 
iron-garnets, which are very effective microwave filters. Yttrium iron, alumi- 
num, and gadolinium garnets, with formulas such as Y;Fe,O,, and Y;A1,0,;, 
have interesting magnetic properties. Yttrium iron garnet is also exceptionally 
efficient as both a transmitter and transducer of acoustic energy. Yttrium alu- 
minum garnet, with a hardness of 8.5, is also finding use as a gemstone (simu- 
lated diamond). Small amounts of yttrium (0.1 to 0.2%) can be used to reduce 
the grain size in chromium, molybdenum, zirconium, and titanium, and to in- 
crease strength of aluminum and magnesium alloys. Alloys with other useful 
properties can be obtained by using yttrium as an additive. The metal can be 
used as a deoxidizer for vanadium and other nonferrous metals. The metal has 
a low cross section for nuclear capture. Y, one of the isotopes of yttrium, 
exists in equilibrium with its parent Sr, a product of atomic explosions. Ytt- 
rium has been considered for use as a nodulizer for producing nodular cast 
iron, in which the graphite forms compact nodules instead of the usual flakes. 
Such iron has increased ductility. Yttrium is also finding application in laser 
systems and as a catalyst for ethylene polymerization. It has also potential use 
in ceramic and glass formulas as the oxide has a high melting point and imparts 
shock resistance and low expansion characteristics to glass. Natural yttrium 
contains but one isotope, Y"’. Twenty other unstable nuclides and isomers have 
been characterized. Yttrium metal of 99+ % purity is commercially available 
at a cost of about 60c/g or $150/Ib. 
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Zinc — (Ger. Zink, of obscure origin), Zn; at. wt. 65.38; at. no. 30; m.p. 
419.58°C; b.p. 907°C; sp. gr. 7.133 (25°C); valence 2. Centuries before zinc 
was recognized as a distinct element, zinc ores were used for making brass. 
Tubal-Cain, seven generations from Adam, is mentioned as being an ‘‘instruc- 
tor in every artificer in brass and iron.”’ An alloy containing 87% zinc has been 
found in prehistoric ruins in Transylvania. Metallic zinc was produced in the 
13th century A.D. in India by reducing calamine with organic substances such 
as wool. The metal was rediscovered in Europe by Marggraf in 1746, who 
showed that it could be obtained by reducing calamine with charcoal. The prin- 
cipal ores of zinc are sphalerite or blende (sulfide), smithsonite (carbonate), 
calamine (silicate), and franklinite (zinc, manganese, iron oxide). Zinc can be 
obtained by roasting its ores to form the oxide and by reduction of the oxide 
with coal or carbon, with subsequent distillation of the metal. Other methods 
of extraction are possible. Naturally occurring zinc contains five stable iso- 
topes. Ten other unstable nuclides and isomers are recognized. Zinc is a bluish- 
white, lustrous metal. It is brittle at ordinary temperatures but malleable at 100 
to 150°C, It is a fair conductor of electricity, and burns in air at high red heat 
with evolution of white clouds of the oxide. The metal is employed to form 
numerous alloys with other metals. Brass, nickel silver, typewriter metal, com- 
mercial bronze, spring brass, German silver, soft solder, and aluminum solder 
are some of the more important alloys. Large quantities of zinc are used to 
produce die castings, used extensively by the automotive, electrical, and hard- 
ware industries. An alloy called Prestal, consisting of 78% zinc and 22% alu- 
minum is reported to be almost as strong as steel but as easy to mold as plastic. 
It is said to be so plastic that it can be molded into form by relatively inexpen- 
sive die casts made of ceramics and cement. It exhibits superplasticity. Zinc is 
also extensively used to galvanize other metals such as iron to prevent corro- 
sion. Neither zinc nor zirconium is ferromagnetic, but ZrZn, exhibits ferrom- 
agnetism at temperatures below 35 K. Zinc oxide is a unique and very useful 
material to modern civilization. It is widely used in the manufacture of paints, 
rubber products, cosmetics, pharmaceuticals, floor coverings, plastics, printing 
inks, soap, storage batteries, textiles, electrical equipment, and other products. 
It has unusual electrical, thermal, optical, and solid-state properties that have 
not yet been fully investigated. Lithopone, a mixture of zinc sulfide and barium 
sulfate, is an important pigment. Zinc sulfide is used in making luminous dials, 
X-ray and TV screens, and fluorescent lights. The chloride and chromate are 
also important compounds. Zinc is an essential element in the growth of human 
beings and animals. Tests show that zinc-deficient animals require 50% more 
food to gain the same weight of an animal supplied with sufficient zinc. Zinc 
is not considered to be toxic, but when freshly formed ZnO is inhaled a disorder 
known as the oxide shakes or zinc chills sometimes occurs. It is recommended 
that where zinc oxide is encountered good ventilation be provided to avoid 
concentrations exceeding 5 mg/M?’, (time-weighted over an 8-hr exposure, 40- 
hr work week). Zinc costs roughly 40c/Ib 


Zirconium — (Arabic zargun, gold color), Zr; at. wt. 91.22; at. no. 40; m.p. 
1852 + 2°C; b.p. 4377°C; sp. gr. 6.506 (20°C); valence +2, +3, and +4. The 
name zircon probably originated from the arabic word zargun, which describes 
the color of the gemstone now known as zircon, jargon, hyacinth, jacinth, or 
ligure. This mineral, or its variations, is mentioned in biblical writings. The 
mineral was not known to contain a new element until Klaproth, in 1789, ana- 
lyzed a jargon from Ceylon and found a new earth, which Werner named zircon 
(silex circonius), and Klaproth called Zirkonerde (zirconia). The impure metal 
was first isolated by Berzelius in 1824 by heating a mixture of potassium and 
potassium zirconium fluoride in a small iron tube. Pure zirconium was first 
prepared in 1914. Very pure zirconium was first produced in 1925 by van Arkel 
and de Boer by an iodide decomposition process they developed. Zirconium is 
found in abundance in S-type stars, and has been identified in the sun and 
meteorites. Analyses of lunar rock samples obtained during the various Apollo 
missions to the moon show a surprisingly high zirconium oxide content, com- 
pared with terrestial rocks. Naturally occurring zirconium contains five iso- 
topes, one of which, Zr** (abundant to the extent of 2.80%,) is unstable with a 
very long half-life of > 3.6 x 10°’ years. Fifteen other unstable nuclides and 
isomers of zirconium have been characterized. Zircon, ZrSiO,, the principal 
ore, is found in deposits in Florida, South Carolina, Australia, and Brazil. 
Baddeleyite, found in Brazil, is an important zirconium mineral. It is princi- 
pally pure ZrO, in crystalline form having a hafnium content of about 1%. 
Zirconium also occurs in some 30 other recognized mineral species. Zirconium 
is produced commercially by reduction of the chloride with magnesium (the 
Kroll Process), and by other methods. It is a grayish-white lustrous metal. 
When finely divided, the metal may ignite spontaneously in air, especially at 
elevated temperatures. The solid metal is much more difficult to ignite. The 
inherent toxicity of zirconium compounds is low. Hafnium is invariably found 
in zirconium ores, and the separation is difficult. Commercial-grade zirconium 
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contains from | to 3% hafnium. Zirconium has a low absorption cross section 
for neutrons, and is therefore used for nuclear energy applications, such as for 
cladding fuel elements. Zirconium has been found to be extremely resistant to 
the corrosive environment inside atomic reactors, and it allows neutrons to pass 
through the internal zirconium construction material without appreciable ab- 
sorption of energy. Commercial! nuclear power generation now takes more than 
90% of zirconium metal production. Reactors of the size now being made may 
use as much as a half-million lineal feet of zirconium alloy tubing. Reactor- 
grade zirconium is essentially free of hafnium. Zircaloy is an important alloy 
developed specifically for nuclear applications. Zirconium is exceptionally re- 
sistant to corrosion by many common acids and alkalis, by sea water, and by 
other agents. It is used extensively by the chemical industry where corrosive 
agents are employed. Zirconium is used as a getter in vacuum tubes, as an 


alloying agent in steel, in making surgical appliances, photoflash bulbs, explo- 
sive primers, rayon spinnerets, lamp filaments, etc. It is used in poison ivy 
lotions in the form of the carbonate as it combines with urushiol. With niob- 
ium, zirconium is superconductive at low temperatures and is used to make 
superconductive magnets, which offer hope of direct large-scale generation of 
electric power. Alloyed with zinc, zirconium becomes magnetic at temperatures 
below 35 K. Zirconium oxide (zircon) has a high index of refraction and is used 
as a gem material. The impure oxide, zirconia, is used for laboratory crucibles 
that will withstand heat shock, for linings of metallurgical furnaces, and by the 
glass and ceramic industries as a refractory material. Its use as a refractory 
material accounts for a large share of all zirconium consumed. Commercial- 
grade zirconium metal sponge is priced at about $7/lb. Fabricated zirconium 
parts are higher in cost. 
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1. ELEMENTS 
1.1. Names and Symbols of the Elements 


1.11.—The elements should have the symbols given in the following table (Table I). It is desirable that 
the names should differ as little as possible among the different languages, but as complete uniformity is 
hard to achieve, separate lists have been drawn up in English and in French. The English list only is re- 
produced here. 


TaBLeE I 
ELEMENTS 
Atomic : Atomic Atomic 
Name Symbol number Name Symbol number Name Symbol number 

ini Ac 89 Gold (Aurum) Au 79 Praseodymium Pr 59 
ae Al 13 Hafnium Hf 72 Promethium Pm 61 
Americium Am 95 Helium He 2 Protactinium Pa 91 
Antimony Sb 51 Holmium Ho 67 Radium Ra 88 
Argon Ar 18 Hydrogen H 1 Radon Rn 86 
Arsenic As 33 Indium In 49 Rhenium Re 75 
Astatine At 85 Iodine I 53 Rhodium Rh 45 
Barium Ba 56 Tridium Ir 77 Rubidium Rb 37 
Berkelium Bk 97 Tron (Ferrum) Fe 26 Ruthenium Ru 44 
Beryllium Be 4 Krypton Kr 36 Samarium Sm 62 
Bismuth Bi 83 Lanthanum La iy e Scandium Se 21 
Boron B 5 Lead (Plumbum) Pb 82 Selenium Se 34 
Bromine Br 35 Lithium Li 3 Silicon Si 14 
Cadmium Cd 48 Lutetium Lu 71 Silver (Argentum) Ag 47 
Calcium Ca 20 Magnesium Mg 12 Sodium Na 11 
Californium Cf 98 Manganese Mn 25 Strontium Sr 38 
Carbon Cc 6 Mendelevium Md 101 Sulfur Ss 16 
Cerium Ce 58 Mercury Hg 80 Tantalum Ta 73 
Cesium Cs 55 Molybdenum Mo 42 Technetium Te 43 
Chlorine cl 17 Neodymium Nd 60 Tellurium Te 52 
Chromium Cr 24 Neon Ne 10 Terbium Tb 65 
Cobalt Co 27 Neptunium Np 93 Thallium Th 81 
Copper (Cuprum) Cu 29 Nickel Ni 28 Thorium Th 90 
Curium Cm 96 Niobium Nb 41 Thulium Tm 69 
Dysprosium Dy 66 Nitrogen N vi Tin (Stannum) Sn 50 
Einsteinium Es 99 Nobelium No 102 Titanium Ti 22 
Erbium Er 68 Osmium Os 76 Tungsten (Wolfram) Ww 74 
Europium Eu 63 Oxygen O 8 Uranium U 92 
Fermium Fm 100 Palladium Pd 46 Vanadium Vv 23 
Fluorine F 9 Phosphorus 12) 15 Xenon Xe 54 
Francium Fr 87 Platinum Pt 78 Ytterbium Yb 70 
Gadolinium Gd 64 Plutonium Pu 94 Yttrium Xi 39 
Gallium Ga 31 Polonium Po 84 Zine Zn 30 
Germanium Ge 32 Potassium K 19 Zirconium Zr 40 


@The committees reaffirm the name niobium for element 41 in spite of the fact that many in the United States, particularly 
outside of chemical circles, still retain the name columbium. 


1.12.—The names placed in parentheses (after the trivial names) in the list in Table I shall always be 
used when forming names derived from those of the elements, e.g., aurate, ferrate, wolframate and not 
goldate, ironate, tungstate. 

For some compounds of sulfur, nitrogen, and antimony, derivatives of the Greek name 6e?ov, the French 
name azote, and the Latin name stibiwm, respectively, are used. 

Although the name nickel agrees with the chemical symbol, it is essentially a trivial name and is spelled 
so differently in various languages (niquel, nikkel, etc.) that it is recommended that names of derivatives 
be formed from the Latin name niccolum, e.g., niccolate instead of nickelate. The name mercury should 
be aie as the root name also in languages where the element has another name (mercurate, not hydrar- 
gyrate). 

In the cases in which different names have been used, the Commission has selected one based upon con- 


siderations of prevailing usage and practicability. It should be emphasized that their selection carries no 
implication regarding priority of discovery. 


Tungstate and nickelate are both so well established in American practice that the committees object to changing them to 
wolframate and niccolate 


1.13.—Any new metallic elements should be given names ending in -ium. Molybdenum and a few other 
elements have long been spelled without an ‘‘i’”’ in most languages, and the Commission hesitates to insert it. 


1.14.—All new elements shall have two-letter symbols. 


1.15.—All isotopes of an element should have the same name. For hydrogen the isotope names protium, 
deuterium, and tritium may be retained, but it is undesirable to assign isotopic names instead of numbers 
to other elements. They should be designated by mass numbers as, for example, ‘“‘oxygen-18.”’ 


@The list in 3.21 implies that D is an acceptable symbol for deuterium, whereas 2H is used in 1.32, It is recommended that — _ 
D and T be allowed for deuterium and tritium, respectively. Cf. comments made at 1.31, 1.32. 1 
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1.2. Names for Groups of Elements and their Subdivisions 

1.21.—The use of the collective names: halogens (F, Cl, Br, I, and At), chaleogens (O, 8, Se, Te, and Po), 
and halides and chalcogenides for their compounds, alkali metals (Li to Fr), alkaline earth metals (Ca to Ra), 
and inert gases may be continued. The name rare earth metals may be used for the elements Sc, Y, and 
La to Lu inclusive; the name lanthanum series for the elements no. 57-71 (La to Lu inclusive), and the 
name lanthanides for the elements 58-71 (Ce to Lu inclusive) are recommended. Elements no. 89 (Ac) 
to 103 form the actinium series, and the name actinides is reserved for the elements in which the 5f shell 
is being filled. The name transuranium elements is also approved for the elements following uranium. 


The collective term halogenides used in the Rules has been replaced in this version by halides, which is almost universally used 
in English and is unambiguous. 

The inclusion of Sc with the rare earths is questioned by some. No need is seen for the terms lanthanum series and actinium 
series, particularly since the latter term is used for a radioactive series. The use of a collective term for elements 58-71 is approved, 
although it is suggested that lanthanoid is preferable to lanthanide because of the use of -ide for binary compounds; similarly, 
actino7zd is preferable to actinide. Definition by means of atomic‘numbers is recommended in both cases rather than on the basis 
of interpretation (e.g., filling of 5/ shells). 


1.22.—The word metalloid should not be used to denote nonmetals. 


1.3. Indication of Mass, Charge, etc., on Atomic Symbols 
1.31.—The mass number, atomic number, number of atoms, and ionic charge of an element may be 
indicated by means of four indices placed around the symbol. The positions are to be occupied thus 


left upper index right lower index mass number number of atoms 
left lower index right upper index atomic number ionic charge 

Ionic charge should be indicated by A”+ rather than by At. 

Example: 3383+ represents a doubly ionized molecule containing two atoms of sulfur, each of which has 
the atomic number 16 and mass number 32. 

The following is an example of an equation for a nuclear reaction 
2$Mg+$He= 38 Al+1H 

Although the practice of American chemists and physicists in general has been to put the mass number at the upper right of the 


symbol, the committees recognize the advantage of putting it at the upper left so that the upper right is available for the ionic 
charge as needed. 


1.32.—Isotopically labeled compounds may be described by adding to the name of the compounds the 
symbol of the isotope in parentheses. 


Examples: 
PC]; phosphorus(#P) trichloride (spoken: phosphorus-32 trichloride) 


H*Cl hydrogen chloride (35 C14) (spoken: hydrogen chloride-36 ) 

SNH; ammonia(!®N) (spoken: ammonia nitrogen-15) 

The position of the labeled atom may be indicated by placing the isotope symbol immediately after 
the locant (name of the group concerned). 
Example: *H,*°SO, sulfuric(#*S) acid(?H) 

If this method gives names which are ambiguous or difficult to pronounce, the whole group containing 
the labeled atom may be indicated. 


Examples: 
HOSO,**SH thiosulfuric(**SH) acid 
IN O.N He nitramide(®NO,), not nitr(15N )amide 
NO,UNH; nitramide(!®N H2) 


HO;S0—48OSO;H peroxo(?8O.)disulfuric acid 


1.4. Allotropes 
If systematic names for gaseous and liquid modifications are required, they should be based on the size 
of the molecule, which can be indicated by Greek numerical prefixes (listed in 2.251). If the number of 
atoms is large and unknown, the prefix poly may be used. To indicate ring and chain structures the prefixes 
cyclo and catena may be used. 


Examples: 
Symbol Trivial Name Systematic Name 
H atomic hydrogen monohydrogen 
O, (common) oxygen dioxygen 
O; ozone trioxygen 
P, white phosphorus (yellow phosphorus) tetraphosphorus 
8S, A-sulfur cycloéctasulfur or octasulfur 
8, u-sulfur catenapolysulfur or polysulfur 


For the nomenclature of solid allotropic forms the rules in Section 8 may be applied. 


The use of prefixes to indicate ring and chain structures is favored by the committees, but it should be pointed out that ino 
(not catena) has been used by mineralogists for indicating chain structures in silicates, along with cyclo and other prstixts enn 
phyllo, tecto, soro) denoting structure, all used without italics or hyphens (¢.g., inosilicates). C/. use of catena in 7.42 for chains 
of alternating, not self-linking, atoms. 
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2. FORMULAS AND NAMES OF COMPOUNDS IN GENERAL 


Many chemical compounds are essentially binary in nature and can be regarded as combinations of ions 
or radicals; others may be treated as such for the purpose of nomenclature. puis ine 

Some chemists have expressed the opinion that the name of a compound should indicate whether it is 
ionic or covalent. Such a distinction is made in some languages (e.g., in German: Natriumchlorid but 
Chlorwasserstoff), but it has not been made consistently, and indeed it seems impossible to introduce this 
distinction into a consistent system of nomenclature, because the line of demarcation between these two 
categories is not sharp. In these rules a system of nomenclature has been built on the basis of the endings 
-ide and -ate, and it should be emphasized that these are intended to be applied both to ionic and covalent 
compounds. If it is desired to avoid such endings for neutral molecules, names can be given as codrdination 
compounds in accordance with 2.24 and Section 7. 


2.1. Formulas 


2.11.—Formulas provide the simplest and clearest method of designating inorganic compounds. They 
are of particular importance in chemical equations and in descriptions of chemical procedure. However, 
their general use in text is not recommended, although in some cases a formula, on account of its compact- 
ness, may be preferable to a cumbersome and awkward name. 

2.12.—The empirical formula is formed by juxtaposition of the atomic symbols to give the szmplest 
possible formula expressing the stoichiometric composition of the compound in question. The empirical 
formula may be supplemented by indication of the crystal structure—see Section 8. 

2.13.—For compounds consisting of discrete molecules the molecular formula, 7.e., a formula corresponding 
with the correct molecular weight of the compound, should be used, e.g., SxClz and H4P,0, and not SCl 
and H,PO;. When the molecular weight varies with temperature, etc., the simplest possible formula gen- 
erally may be chosen, e.g., S, P, and NO, instead of Ss, Py, and N2O,, unless it is desirable to indicate the 
molecular complexity. 

2.14.—In the structural formula the sequence and spatial arrangement of the atoms in a molecule are 
indicated. 

2.15.—In formulas the electropositive constituent (cation) should always be placed first, e.g., KCl, CaSOx. 

This also applies in Romance languages even though the electropositive constituent is placed last in the 
name, e.g., KCl, chlorure de potassium. 

If the compound contains more than one electropositive or more than one electronegative constituent, 
their sequence is determined by Rules 6.32 and 6.33. 

2.16.—In the case of binary compounds between nonmetals that constituent should be placed first 
which appears earlier in the sequence: B, Si, C, Sb, As, P, N, H, Te, Se, 8, At, I, Br, Cl, O, F. 

Examples: NH;, HS, NwS,y, 8:Cl,, Cl,0, OF; 
Because N.S, is definitely a nitride, not a sulfide, the committees prefer to write the formula S4N4, name it sulfur nitride, and 
cite it as an exception rather than as an example. 

2.161.—For compounds containing three or more elements, however, the sequence should in general follow 
the order in which the atoms are actually bound in the molecule or ion, e.g., NCS-, not CNS~, HOCN 
(cyanic acid), and HONC (fulminic acid). 

Although formulas such as HNO;, HClO, H2SO,, do not agree with this rule and HNO; does not even 
follow the main rule in 2.16, the Commission does not at this time wish to break the old custom of putting 
the central atom immediately after the hydrogen atom in such cases (cf Section 5). The formula for hypo- 
chlorous acid may be written HOC] or HCIO. 

2.17.—In intermetallic compounds the constituents should be placed in the order 


Fr, Cs, Rb, K, Na, Li Pt, Ir, Os, Pd, Rh, Ru, Ni, Co, Fe 
Ra, Ba, Sr, Ca, Mg, Be Au, Ag, Cu 
103, No, Md, Fm, Es, Cf, Bk, Cm, Am, Pu, Hg, Cd, Zn 
Np, U, Pa, Th, Ac, Lu-La, Y, Sc Tl, In, Ga, Al 
1ES8 WARM Pb, Sn, Ge 
Ta, Nb, V Bi, Sb 
W, Mo, Cr Po 
Re, Tc, Mn 


Nonmetals (except Sb) in the order given in 2.16. 

Deviations from this order may be allowed, e.g., when compounds with analogous structures are compared 
(AgZn and AgMg). 

2.18.—The number of identical atoms or atomic groups in a formula is indicated by means of Arabic 
numerals, placed below and to the right of the symbol or symbols in parentheses (_ ) or brackets [ ] to which 


they refer. Water of crystallization and similar loosely bound molecules, however, are designated by means 
of Arabic numerals before their formulas. 


Examples: CaCl, not CaCl? 
[Co(NHs).]Cls not [Co6NH;]Cl,; 
[Co(NHs)c]2(SOx)s 
Na.SO 4: 10H;O 


2.19.—The prefixes cis, trans, sym, asym may be used in their usual senses. The prefixes may be con- 


nected with the formula by a hyphen and it is r d italici 
Heargie or PRCT | ecommended that they be italicized. 
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2.2. Systematic Names 


Systematic names of compounds are formed by indicating the constituents and their proportions accord- 
ing to the following rules. (For the order of the constituents see also the later sections. ) 

2.21.—The name of the electropositive constituent (or that treated as such according to 2.16) will not be 
modified (see, however, 2.2531). 

In Germanic languages the electropositive constituent is placed first, but in Romance languages it is cus- 
tomary to place the electronegative constituent first. 

2.22.—If the electronegative constituent is monatomic its name is modified to end in -ide. For binary com- 
pounds of the nonmetals the name of the element standing later in the sequence in 2.16 is modified to end 
in -ide. 

Examples: Sodium chloride, calcium sulfide, lithium nitride, arsenic selenide, calcium phosphides, nickel 
arsenide, aluminum borides, iron carbides, boron hydrides, phosphorus hydrides, hydrogen chloride, hydro- 
gen sulfide, silicon carbide, carbon disulfide, sulfur hexafluoride, chlorine dioxide, oxygen difluoride. 

Certain polyatomic groups are also given the ending -ide—see 3.22. 

In the Romance languages the endings -ure, -uro, and -eto are used instead of -ide. In some languages 
the word oxyde is used, whereas the ending -ide is used in the names of other binary compounds; it is recom- 
mended that the ending -ide be universally adopted in these languages. 

@Nitrogen sulfide has been taken out of the examples. Cf. comment at 2.16. 


2.23.—If the electronegative constituent is polyatomic it should be designated by the termination -ate. 

In certain exceptional cases the terminations -ide and -ite are used—see 3.22. 

2.24.—In inorganic compounds it is generally possible in a polyatomic group to indicate a characteristic 
atom (as in ClO) or a central atom (as in ICl,-). Such a polyatomic group is designated a complex, and the 
atoms, radicals, or molecules bound to the characteristic or central atom are termed ligands. 

In this case the name of a negatively charged complex should be formed from the name of the charac- 
teristic or central element (as indicated in 1.12) modified to end in -ate. 

Anionic ligands are indicated by the termination -o. Further details concerning the designation of ligands, 
the definition of “central atom,”’ etc., appear in Section 7. 

Although the terms sulfate, phosphate, etc., were originally the names of the anions of particular oxo 
acids, the names sulfate, phosphate, etc., should now designate quite generally a negative group containing 
sulfur or phosphorus, respectively, as the central atom, irrespective of its oxidation state (the designation 
of the oxidation state is discussed in later rules) and the number and nature of the ligands. The complex 
is indicated by brackets [ ], but this is not always necessary. 


Examples: 

Na,[SO,] sodium tetraoxosulfate Na,[PS,] sodium tetrathiophosphate 

Na,[SO3] sodium trioxosulfate Na[PCl,] sodium hexachlorophosphate 

Na,[S203] sodium trioxothiosulfate K[PO2F»] potassium dioxodifluorophosphate 
Na[SO;F] sodium trioxofluorosulfate K[POCI1,(NH)] potassium oxodichloroimidophosphate 


Nas[PO,] sodium tetraoxophosphate 


In many cases these names may be abbreviated, e.g., sodium sulfate, sodium thiosulfate (see 2.26), and 
in other cases trivial names may be used (cf. 2.3, 3.224, and Section 5). It should be pointed out, however, 
that the principle is quite generally applicable, to compounds containing organic ligands also, and its use 
is recommended in all cases where trivial names do not exist. 

The coérdination principle applied in this rule may also be appli7:d to complexes which are positive or 
neutral (cf. 3.1 and Section 7). However, neutral complexes which are as a rule considered as binary com- 
pounds are given names according to 2.22, 2.16. Thus, SOs, sulfur trioxide, not trioxosulfur. 


In the examples it would seem that full céordination-type names should be given, e.g., either sodium tetraoxosulfate (VI) or 
disodium tetraoxosulfate. Cf. 7.32 and comment at 7.312. 


2.25.—Indication of the Proportions of the Constituents. 


2.251.—The stoichiometric proportions may be denoted by means of Greek numerical prefixes (mono, di, 
tri, tetra, penta, hexa, hepta, octa, ennea, deca, hendeca, and dodeca) preceding without hyphen the names 
of the elements to which they refer. It may be necessary in some languages to supplement these numerals 
with hemi (1/2) and the Latin sesqui (#/2). 

The prefix mono may generally be omitted. Beyond 12, Greek prefixes are replaced by Arabic numerals 
(with or without hyphen according to the custom of the language), because they are more readily understood. 

This sytem is applicable to all types of compounds and is especially suitable for binary compounds of the 
nonmetals. 

When it is required to indicate the number of entire groups of atoms, particularly when the name includes 
a numerical prefix with a different significance, the multiplicative numerals (Latin bis, Greek tris, tetrakis, 
etc.) are used and the whole group to which they refer may be placed in parentheses if necessary. 


Examples: 
N.O dinitrogen oxide Fe;04 triiron tetraoxide 
NO; nitrogen dioxide U;08 triuranium octaoxide 
N20, dinitrogen tetraoxide MnO, manganese dioxide 
N.S; dinitrogen pentasulfide Cas[POule tricalcium diorthophosphate 
S.Cl. disulfur dichloride Ca[PClg]e calcium bis(hexachlorophosphate) 
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In indexes it may be convenient to italicize a numerical prefix at the beginning of the name and connect 
it to the rest of the name with a hyphen, but this is not desirable in text, e.g., tri-Uranium octaoxide. 
Since the degree of polymerization of many substances varies with temperature, state of aggregation, etc., 
the name to be used should normally be based upon the simplest possible formula of the substance except 
when it is required specifically to draw attention to the degree of polymerization. 29 
Example: The name nitrogen dioxide may be used for the equilibrium mixture of NO, and N2O.. Dini- 
trogen tetraoxide means specifically N2O.. 
ith th i lat rules and well-established practice, it is recommended that ‘‘or Latin” be inserted 
eck! ted area eieal Secitea te first sentence and that ‘‘nona’’ replace ‘‘ennea,’’ and ‘“‘undeca”’ replace ‘‘hendeca.” 


Extreme caution is advised in the omission of numerical prefixes, including mono (cf. second set of examples in 5.23), because 
of the frequent use of names such as chloroplatinate (cf. 2.26 and the last sentence in 5.24). 


2.252.—The proportions of the constituents also may be indicated indirectly by Stock’s system, that is, 
by Roman numerals representing the oxidation number or stoichiometric valence of the element, placed in 
parentheses immediately following the name. For zero the Arabic 0 will be used. When used in conjunc- 
tion with symbols the Roman numeral may be placed above and to the right. 

The Stock notation can be applied to both cations and anions, but preferably should not be applied to 
compounds between nonmetals. ’ 

In employing the Stock notation, use of the Latin names of the elements (or Latin roots) is considered 
advantageous. 


Examples: 
FeCl, iron(II) chloride or ferrum(II) chloride 
FeCl; iron(III) chloride or ferrum(III) chloride 
MnO, manganese(IV) oxide 
BaOz barium(II) peroxide 
Pb!!,PbIVO, dilead(II) lead(IV) oxide or trilead tetraoxide 
K,[Ni(CN),] potassium tetracyanoniccollate (0) 
K,[Fe(CN )s] potassium hexacyanoferrate(II) 
Na»[Fe(CO)4] sodium tetracarbonylferrate(—I1) 


@While the committees favor the extended use of the Stock notation, they suggest that in some cases the system of Ewens and 
Bassett (designation of the aggregate charge of a complex ion by an Arabic numeral in parentheses following the name, similar 
to the use as superior notations with formulas) is advantageous and should be allowed as an alternate (cf. 3.17 and comment at 
7.323). Mixed use of the two systems, while not desirable in any one context, does not affect indexing and should not lead to 
confusion. See comment at 1.12. 


2.253.—The following systems are in use but are not recommended: 

2.2531.—The system of indicating valence by means of the suffixes -ows and -ic added to the root of 
the name of the cation may be retained for elements exhibiting not more than two valences. 

2.2532.—“Functional’’ nomenclature (such as “nitric anhydride’ for NOs) is not recommended apart 
from the name acid to designate the acid function (Section 5). 


Apparently there is no objection to acid anhydride as a class name (cf. 5.32). Other functional derivatives of acids are named 
as such in the Rules (5.3). 


2.26.—In systematic names it is not always necessary to indicate stoichiometric proportions. In many 

instances it is permissible to omit the numbers of atoms, oxidation numbers, etc., when they are not required 
in the particular circumstances. For instance, these indications are not generally necessary with elements 
of essentially constant valence. 
Examples: 

sodium sulfate instead of sodium tetraoxosulfate 

aluminum sulfate instead of aluminum(III) sulfate 

potassium chloroplatinate(IV) instead of potassium hexachloroplatinate(IV) 

potassium cyanoferrate(III) instead of potassium hexacyanoferrate(III) 

phosphorus pentaoxide instead of diphosphorus pentaoxide 


2.3. Trivial Names 


Certain well-established trivial names for oxo acids (Section 5) and for hydrogen compounds (water, 
ammonia, hydrazine) are still acceptable. For some other hydrogen compounds these names are approved: 


B:Hs diboran PH; _ phosphine SbH; _ stibine P,H, diphosphine 
SiH, silane AsH; arsine SiH, disilane, etc. As,H, diarsine 


In some languages names of the type ‘““Chlorwasserstoff”’ 
clature committees so wish. 


Purely trivial names, free from false scientific implications, such as soda, Chile saltpeter, quicklime, are 
harmless in industrial and popular literature; but old incorrect scientific names such as sulfate of magnesia, 
Natronhydrat, sodium muriate, carbonate of lime, should be avoided under all circumstances, and they 
should be eliminated from technical and patent literature. 


For BH; (omitted in the Rules) borane rather than the previo ised. bori: been visory Com- - 
mittee on the Nomenclature of Organic Boron Compounds of ace ina ees yet seas pain Soe 
Because soda is an ambiguous term, it is suggested that it be replaced by soda ash. 
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3. NAMES FOR IONS AND RADICALS 


3.1. Cations 


3.11.—Monatomic cations should be named like the corresponding element, without change or suffix, 
except as provided by 2.2531. 


Examples: 


Cut the copper(I) ion Cu*+ the copper(II) ion I*+ the iodine cation 


For I’, iodide(I) cation is more consistent with recommended practice. Cf. 3.21. 


3.12.—The preceding principle should apply also to polyatomic cations corresponding to radicals for 
which special names are given in 3.32, 7.e., these names should be used without change or suffix. 


Examples: NOt the nitrosyl cation NOt the nitryl cation 


@Polyatomic here and in 3.13, 3.14, 3.223, 3.32, and 5.2 seems to be limited to more than one kind of atom, and hence heteratomic 
would be a more precise term. It is agreed that nitryl and not nitronium should be used in all cases (cf. 3.151). 


3.13.—Polyatomic cations formed from monatomic cations by the addition of other ions or neutral atoms 
or molecules (ligands) will be regarded as complex and will be named according to the rules given in Section 7. 


Examples: 
[Al(H20),]*+ the hexaaquoaluminum ion [CoCl(NH;);]?+ the chloropentamminecobalt ion 


For some important polyatomic cations which fall in this section, radical names given in 3.32 may be 
used alternatively, e.g., for UO.?* the name uranyl(VI) ion in place of dioxouranium(V1I) ion. 


3.14.—Names for polyatomic cations derived by addition of protons to monatomic anions are formed by 
adding the ending -onium to the root of the name of the anion element. 

Examples: phosphonium, arsonium, stibonium, oxonium, sulfonium, selenonium, telluronium, and iodo- 
nium ions. 

Organic ions derived by substitution in these parent cations should be named as such, whether the parent 
itself is a known compound or not: for example (CH;),Sbt, the tetramethylstibonium ion. 

The ion H;O+, which is in fact the monohydrated proton, is to be known as the oxonium ion when it is 
believed to have this constitution, as for example in H30*ClO.-, oxonium perchlorate. The widely used 
term hydronium should be kept for the cases where it is wished to denote an indefinite degree of hydration 
of the proton, as, for example, in aqueous solution. If, however, the hydration is of no particular impor- 
tance to the matter under consideration, the simpler term hydrogen ion may be used. The latter also may 
be used for the indefinitely solvated proton in nonaqueous solvents; but definite ions such as CH;OH,* and 
(CH;)2.0H* should be named as derivatives of the oxonium ion, 7.e., as methyl- and dimethyloxonium ions, 
respectively. 


@The committees concur in oxonium for the ion H;0+t, but see little reason for encouraging retention of the term hydronium 
ion because hydrogen ion adequately designates an indeterminate degree of hydration. 


3.15.—Ions from Nitrogen Bases. 


3.151.—The name ammonium for the ion NH,* does not conform to 3.14, but should be retained. This 
decision does not release the word nitronium for other uses: this would lead to inconsistencies when the rules 
are applied to other elements. 


3.152.—Substituted ammonium ions derived from nitrogen bases with names ending in -amine will receive 
names formed by changing -amine to -ammonium. For example, HONH;*, the hydroxylammonium ion. 


3.153.—When the nitrogen base is known by a name ending otherwise than in -amine, the cation name 
is to be formed by adding the ending -ium to the name of the base (if necessary omitting a final -e or other 
vowel). 


Examples: hydrazinium, anilinium, glycinium, pyridinium, guanidinium, imidazolium. 


The names uronium and thiouronium, though inconsistent with this rule, may be retained. 

3.16.—Cations formed by adding protons to nonnitrogenous bases may also be given names formed by 
adding -ium to the name of the compound to which the proton is added. 

Examples: dioxanium, acetonium. 


In the case of cations formed by adding protons to acids, however, their names are to be formed by adding 
the word acidium to the name of the corresponding anion, and not that of the acid itself. For example, 
H.NO;*, the nitrate acidium ion; H,NO,*, the nitrite acidium ion; and CH;COOH2", the acetate acidium 
ion. Note, however, that when the anion of the acid is monatomic 3.14 will apply; for example, FH,* is 
the fluoronium ion. 


@In accord with present practice, nitric acidium ion, etc., are preferred to nitrate acidium ion, etc. CH;sCOOHs:* is organic. 
3.17.—Where more than one ion is derived from one base, as, for example, N2H;*+ and N2H,"", their charges 
may be indicated in their names as the hydrazinium(1+) and the hydrazinium(2-+-) ion, respectively. 
Cf. comment at 2,252 and the use of Stock notation with ions or radicals in 3.13 and 3.32. 
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3.2. Anions 
3.21.—The names for monatomic anions shall consist of the name (sometimes abbreviated) of the element, 
with the termination -ide. Thus 


H- hydride ion Br-__ bromide ion Se?- selenide ion As*- arsenide ion 
D- ___ deuteride ion Ls iodide ion Te?- telluride ion Sb?- antimonide ion 
f= fluoride ion O?- oxide ion N*- nitride ion C‘- carbide ion 
Cl- chloride ion S*- sulfide ion P- _ phosphide ion Si‘ silicide ion 


B*- boride ion 
Expressions of the type “chlorine ion’”’ are used particularly in connection with crystal structure work 
and spectroscopy; the Commission recommends that whenever the charge corresponds with that indicated 
above, the termination -ide should be used. 
Cf. comments at 1.15 and 1.32 regarding ?H and D. 
3.22. Polyatomic Anions. 
3.221.—Certain polyatomic anions have names ending in -ide. These are 


OH-— hydroxide ion I;- _ triiodide ion NHOH— _hydroxylamide ion 
O.2- pr -oxide ion HF,- hydrogen difluoride ion N2H;— hydrazide ion 

O,- — hyperoxide ion N37 azide ion CN- cyanide ion 

O;- _ ozonide ion NH? imide ion C2- acetylide ion 

S.2- disulfide ion NH,- amide ion 


Names for other polysulfide, polyhalide, etc., ions may be formed in analogous manner. The OH~ ion 
should not be called the hydroxyl ion. The name hydroxy] is reserved for the OH group when neutral or 
positively charged, whether free or as a substituent (ef. 3.12 and 3.32). 


Superoxide is well established in English for O2— and no advantage is seen in changing to hyperoxide. 


3.222.—Ions such as SH~ and O.H~ will be called the hydrogen sulfide ion and the hydrogen peroxide 
ion, respectively: This agrees with 6.2, and names such as hydrosulfide are not needed. 
Cf. comment at 6.2. All ‘‘fused’’ names (as hydrogensulfide here and methylisocyanide in 5.33) in the original version have 
been written as two words in this version. For a rule on the written form of the names of compounds see J. Chem. Education, 
8, 1336-8 (1931) 

3.223.—The names for other polyatomic anions shall consist of the name of the central atom with the 
termination -ate, which is used quite generally for complex anions. Atoms and groups attached to the cen- 
tral atom shall generally be treated as ligands in a complex (cf. 2.24 and Section 7) as, for example, 
[Sb(OH),]-, the hexahydroxoantimonate(V) ion. 

This applies also when the exact composition of the anion is not known; e.g., by solution of aluminum 
hydroxide or zinc hydroxide in sodium hydroxide, aluminate and zincate ions are formed. 

3.224.—It is quite practicable to treat oxygen in the same manner as other ligands (2.24), but it has long 
been customary to ignore the name of this element altogether in anions and to indicate its presence and 
proportion by means of a series of prefixes (hypo-, per-, etc., see Section 5) and sometimes also by the suffix 
-ite in place of -ate. 


The termination -ite has been used to denote a lower oxidation state and may be retained in trivial names 
in these cases 


NO;- nitrite PH:20:- _ hypophosphite S202? thiosulfite 
N20.2- hyponitrite AsO3°- arsenite SeO;?- selenite 
NOO;- __peroxonitrite SO32- sulfite ClO.- chlorite 
PHO;?- phosphite $2.0;2- disulfite (pyrosulfite) ClO- hypochlorite 
P2H20;?- diphosphite (pyrophosphite) 8:0- dithionite 


(and correspondingly for the other halogens) 


The Commission does not recommend the use of any such names other than those listed. A number of 
other names ending in -ite have been used, e.g., antimonite, tellurite, stannite, plumbite, ferrite, manganite, 
but in many cases such compounds are known in the solid state to be double oxides and are to be treated as 
such (of. 6.5), e.g., Cu(CrO2)2 copper(II) chromium(III) oxide, not copper chromite. Where there is reason 
to believe that a definite salt with a discrete anion exists, the name is formed in accordance with 2.24. By 
dissolving, for example, Sb,O;, SnO, or PbO in sodium hydroxide an antimonate(III), a stannate(II), or a 
plumbate(II) is formed in the solution. 

Concerning the use of prefixes hypo-, per-; etc., see the list of acids (table in 5.214). For all new compounds 
and even for the less common ones listed in the table in 3.224 or derived from the acids listed in the table in 
5.214, it is preferable to use the system given in 2.24 and in Sections 5 and 7. 

For phosphite names see comment at 6.2. i 
3.3. Radicals 

3.31.—A radical is here regarded as a group of atoms which occurs repeatedly in a number of different com- 
pounds. Sometimes the same radical fulfils different functions in different cases, and accordingly different 
names often have been assigned to the same group. The Commission considers it desirable to reduce this 
diversity and recommends that formulas or systematic names be used to denote all new radicals, instead of 


introducing new trivial names. The list of names for ions and radicals on page B-169 gives an extensive 
selection of radical names at present in use in inorganic chemistry. 


@The list of names for ions and radicals following th i iti ithi 
mitzilo, and’aiis ie the Test easton) aad bv ence & the Rules is very useful and can be made more so by additions (as of dithio, 


amide) listed as anions are used also of covalent i i i i 
aay food a ar ee ee compounds, A single atom may function like a radical as defined above and 
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3.32.—Certain radicals containing oxygen or other chalcogens have special names ending in -yl, and the 
Commission approves the provisional retention of 


HO hydroxyl 8.0;  pyrosulfuryl PO phosphoryl ClO,  chloryl 
CO carbonyl SeO seleninyl VO vanadyl ClO; _ perchloryl 
NO nitrosyl SeO, — selenonyl PuO,  plutonyl (and similarly 
SO sulfinyl CrO,  chromyl (similarly for for other 
(thiony]) UO, uranyl other actinide halogens) 
SO, sulfonyl NpO,  neptunyl elements) 
(sulfuryl) NO, © nitryl! ClO chlorosyl 


1The name nitroxyl should not be used for this group since the name nitroxylic acid has been used for HzeNOz. Although the 
word nitryl is firmly established in English, nitroyl may be a better model for many other languages. 


Names such as the above should be used only to designate compounds containing these discrete groups. 
The use of thionyl and sulfury] should be restricted to the halides. Names such as bismuthyl and anti- 
monyl are not approved because the compounds do not contain BiO and SbO groups, respectively; such 
compounds are to be designated as oxide halides (6.4). 

Radicals analogous to the above containing other chalcogens in place of oxygen are named by adding the 
prefixes thio-, seleno-, etc. 


Examples: 
PS _thiophosphory] CSe  selenocarbonyl 


In cases where radicals may have different valences, the oxidation number of the characteristic element 
should be indicated by means of the Stock notation. For example, the uranyl group UO, may refer either 
to the ion UO,?* or to the ion UO2*; these can be distinguished as uranyl(VI) and uranyl(V), respectively. 
In like manner, VO may be vanadyl(V), vanadyl(IV), and vanadyl(III), 

These polyatomic radicals always are treated as forming the positive part of the compound. 


Examples: 

COCI, carbonyl chloride NO;HS8,0, nitryl hydrogen disulfate 
NOS nitrosyl sulfide 8,.0;CIF pyrosulfuryl chloride fluoride 
PON phosphory] nitride SO2(N3)2 sulfonyl azide 

PSC; thiophosphory1 chloride SO.NH sulfonyl imide 

POCI phosphoryl(III) chloride IO.F iodyl fluoride 


By using the same radical names regardless of unknown or controversial polarity relationships, names can 
be formed without entering into any controversy. Thus, for example, the compounds NOCI and NOCIO, 
are quite unambiguously denoted by the names nitrosyl chloride and nitrosyl perchlorate, respectively. 
@Caution is urged in the use of some of these radical names: Vanadyl, for example, has been used for VO: as well as for VO 
(cf. also the naming of VOSO, in 6.42). Most of these radical names (except hydroxyl and thionyl) can be regarded as derived 
from the names of acids which have lost all of their hydroxyls (analogous to -yl or -oyl organic acid radical names) by the use 
of -yl and -osyl for radicals from -ic and -ous acids, respectively; this is implied in the footnote about nitroxyl. The use of the 
Stock notation in only one example (phosphoryl(III) chloride) seems confusing. It might be clearer to indicate stoichiometric 
proportions, ¢.g., phosphoryl (mono)chloride, thiophosphoryl trichloride (cf. phosphoryl triamide in 5.34) or to use phosphorosyl 
for phosphoryl (ITI). 

The restriction of the use of thionyl and sulfuryl to the halides was agreed upon at a joint meeting of the inorganic and organic 
nomenclature commissions of the IUPAC in 1951. 


3.33.—It should be noted that the same radical may have different names in inorganic and organic chem- 
istry. To draw attention to such differences the prefix names of radicals as substituents in organic com- 
pounds have been listed together with the inorganic names in the list of names printed at the end of the 
Rules. Names of purely organic compounds, of which many are important in the chemistry of coérdina- 
tion compounds (Section 7), should agree with the nomenclature of organic chemistry. 

Organic chemical nomenclature is to a large extent based on the principle of substitution, 7.e., replace- 
ment of hydrogen atoms by other atoms or groups. Such “substitutive names”’ are extremely rare in inor- 
ganic chemistry; they are used, e.g., in the following cases: NH2Cl is called chloramine, and NHC}, dichlora- 
mine. These names may be retained in the absence of better terms. Other substitutive names (derived 
from ‘‘sulfonic acid’’ as a name for HSO;H) are fluoro- and chlorosulfonic acid, aminosulfonic acid, imino- 
disulfonic acid, and nitrilotrisulfonic acid. 'These names should preferably be replaced by the following 


FSO3;H fluorosulfuric acid NH(SO;H)2 imidodisulfuriec acid 
ClISO;H chlorosulfuric acid N(SO;H); nitridotrisulfuric acid 
NH.SO;H amidosulfuric acid 


Names such as chlorosulfuric acid and amidosulfuric acid might be considered to be substitutive names 
derived by substitution of hydroxyl groups in sulfuric acid. From a more fundamental point of view, however 
(see 2.24), such names are formed by adding hydroxyl, amide, imide, etc., groups together with oxygen 
atoms to a sulfur atom, “sulfuric acid’’ in this connection standing as an abbreviation for ‘‘trioxosul- 
furic acid.”’ 

Another organic-chemical type of nomenclature, the formation of “conjunctive names,” is also met in 
only a few cases in inorganic chemistry, e.g., the hydrazine- and hydroxylaminesulfonic acids. According 
to the principles of inorganic chemical nomenclature these compounds should be called hydrazido- and 
hydroxylamidosulfuric acid. 


@These are not true ‘‘conjunctive names” since sulfonic acid is not a compound. For the naming of partial amides cf. also 5.34, 
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4. CRYSTALLINE PHASES OF VARIABLE COMPOSITION 


Isomorphous replacement, interstitial solutions, intermetallic compounds, 
and other nonstoichiometric compounds (berthollides) 


4.1.—If an intermediate crystalline phase occurs in a two-component (or more complex) system, it may 
obey the law of constant composition very closely, as in the case of sodium chloride, or it may be capable 
of varying in composition over an appreciable range, as occurs for example with FeS. A substance showing 
such a variation is called a berthollide. “Ay 

In connection with the berthollides the concept of a characteristic or ideal composition is frequently used. 
A unique definition of this concept seems to be lacking. In one case it may be necessary to use a definition 
based upon lattice geometry and in another to base it on the ratio of valence electrons to atoms. Sometimes 
one can state several characteristic compositions, and at other times it is impossible to say whether a phase 
corresponds to a characteristic composition or not. ‘ok wl ath. 

In spite of these difficulties it seems that the concept of a characteristic composition can be used in its 
present undefined form for establishing a system of notation for phases of variable composition. It also 
seems possible to use the concept even if the characteristic composition is not included in the known homo- 
geneity range of the phase. : F , 

4.2.—For the present, mainly formulas should be used for berthollides and solid solutions, since strictly 
logical names tend to become inconveniently cumbersome. The latter should be used only when unavoidable 
(e.g., for indexing), and may be written in the style of iron(II) sulfide (iron-deficient); molybdenum dicarbide 
(excess carbon), or the like. Mineralogical names should be used only to designate actual minerals and not 
to define chemical composition; thus the name calcite refers to a particular mineral (contrasted with other 
minerals of similar composition) and is not a term for the chemical compound whose composition is properly 
expressed by the name calcium carbonate. (The mineral name may, however, be used to indicate the 
structure type—see 6.52.) 

4,.3.—A general notation for the berthollides, which can be used even when the mechanism of the varia- 
tion in composition is unknown, is to put the sign ~ (read as circa) before the formula. (In special cases it 
may also be printed above the formula. ) 


Examples: ~Fe§, CuZn 
The direction of the deviation may be indicated when required: 
~FeS (iron-deficient); ~MoC, (excess carbon) 


4.4.—For a phase where the variable composition is solely or partially caused by replacement, atoms or 
atomic groups which replace each other are separated by a comma and placed together between parentheses. 

If possible the formula ought to be written so that the limits of the homogeneity range are represented 
when one or other of the two atoms or groups is lacking. For example the symbol (Ni,Cu) denotes the com- 
plete range from pure Ni to pure Cu; likewise K(Br,Cl) comprises the range from pure KBr to pure KCl. 
If only part of the homogeneity range is referred to, the major constituent should be placed first. 

Substitution accompanied by the appearance of vacant positions (combination of substitutional and 
interstitial solution) receives an analogous notation. For example, (Lis,Mg)Cl. denotes the homogeneous 
phase from LiCl to MgCl, where the anion lattice structure remains the same but one vacant cation position 
appears for every substitution of 2Lit by Mg?*. : 

The formula (Mgs,Al2)AlsO12 represents the homogeneous phase from the spinel MgAl.O4 (= Mg3A1,0.2) 
to the spinel form of Al,O3 (= AleAl.QO,2). 

The solid solutions between CaF, and YF;, where cation substitution is accompanied by interstitial addi- 
tion of F~, would be represented by the formula (Ca, YF)F:. It is important to note that this formula is 
based purely on considerations of composition, and it does not imply that YF2+ takes over the actual 
physical position of Ca?+. On the same basis a notation for the plagioclases would be (NaSi,CaAl)SizA10.. 

4.5.—A still more complete notation, which should always be used in more complex cases, may be con- 


structed by indicating in a formula the variables that define the composition. Thus, a phase involving 
simple substitution may be written A,B,_-. 


Examples: Ni,Cu,_. and KBr,Cl,_, 


This shows immediately that the total number of atoms in the lattice is constant. Combined substi- 
tutional and interstitial or subtractive solution can be shown in an analogous way. The commas and 
parentheses called for in 4.4 are not required in this case. 

For example, the homogeneous phase between LiCl and MgCl, becomes Lizz:Mgi_zCl, and the phase 
between MgAl,0, and Al,O; can be written MgszAle(i_2)AlgO12, which shows that it cannot contain more Mg 
than that corresponding to MgAl,O, (x = 1). The other examples given in 4.4 will be given the formulas 
CazYi_2Fs_z and Na,Caj_,Sir,,Al,_zOs. In the case of the y-phase of the Ag-Cd system, which has the 
characteristic formula Ag;Cds, the Ag and Cd atoms can replace one another to some extent and the nota- 
tion would be Ag;++Cdg+-. 


Further examples: 


Fe;_,Sb Fe:.0 Fe:_:8 Cus_,0 Naj_2W0O; (sodium tungsten bronzes) 
For x = 0 each of these formulas corresponds to a characteristic composition. If it is desired to show that 
the variable denoted by « can attain only small values, this may be done by substituting « for z. 
Likewise a solid solution of hydrogen in palladium can be written as PdH,, and a phase of the composition 
M which has dissolved a variable amount of water can be written M(H,0),. 
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When this notation is used, a particular composition can be indicated by stating the actual value of the 
variable x. Probably the best way of doing this is to put the value in parentheses after the general formula. 
For example, Liy_zFe3.Tisa_z)O¢ (x = 0.85). If it is desired to introduce the value of x into the formula 
itself, the mechanism of solution is more clearly understood if one writes Li4_o.35F esy0-35 Li2(1—-0-35)Os instead of 
Liz.¢5F'€1.05 L'i1-300¢. 

5. ACIDS 

Many of the compounds which now according to some definitions are called acids do not fall into the 
classical province of acids. In other parts of inorganic chemistry functional names are disappearing and it 
would have been most satisfactory to abolish them also for those compounds generally called acids. Names 
for these acids may be derived from the names of the anions as in Section 2, e.g., hydrogen sulfate instead 
of sulfuric acid. The nomenclature of acids has, however, a long history of established custom, and it 
appears impossible to systematize acid names Py eoae drastic alteration of the accepted names of many 
important and well-known substances. 

The present rules are aimed at preserving the more ‘Aeolus of the older names while attempting to guide 
further development along directions which should allow new compounds to be named in a more systematic 
manner. 

5.1. Binary and Pseudobinary Acids 

Acids giving rise to the -ide anions defined by 3.21 and 3.221 will be named as binary and pseudobinary 
compounds of hydrogen, e.g., hydrogen chloride, hydrogen sulfide, hydrogen cyanide. 

For the compound HN; the name hydrogen azide is reeommended in preference to hydrazoic acid. 


5.2. Acids Derived from Polyatomic Anions 

Acids giving rise to anions bearing names ending in -ate or in -ite may also be treated as in 5.1, but names 
more in accordance with custom are formed by using the terminations -ic acid and -ous acid corresponding 
with the anion terminations -ate and -ite, respectively. Thus chloric acid corresponds to chlorate, sulfuric 
acid to sulfate, and phosphorous acid to phosphite. 

This nomenclature may also be used for less common acids, e.g., hexacyanoferric acids correspond to 
hexacyanoferrate ions. In such cases, however, systematic names of the type hydrogen hexacyanoferrate 
are preferable. 

Most of the common acids are oxo acids, 7.e., they contain only oxygen atoms bound to the characteristic 
atom. It is a long-established custom not to indicate these oxygen atoms. It is mainly for these acids that 
long-established names will have to be retained. Most other acids may be considered as coérdination com- 
pounds and be named as such. 

@Polyatomic means heteratomic here, as opposed to pseudobinary. Cf. comment at 3,12. 


5.21. Oxo Acids.—For the oxo acids the ous—ic notation to distinguish between different oxidation states 
is applied in many cases. The -ous acid names are restricted to acids corresponding to the -ite anions listed 
in the table in 3.224. 

Further distinction between different acids with the same characteristic element is in some cases effected 
by means of prefixes. This notation should not be extended beyond the cases listed below. 

5.211.—The prefix hypo- is used to denote a lower oxidation state, and may be retained in these cases 

H.B.0, hypoboric acid HPH.O, hypophosphorous acid 
H:N202  hyponitrous acid HOCI hypochlorous acid (and similarly for the other halogens) 
H,4P.0, hypophosphoric acid 

5.212.—The prefix per- is used to designate a higher oxidation state and muy be retained for HC10,z, 
perchloric acid, and similarly for the other elements in Group VII. 

The prefix per- should not be confused with the prefix peroxo- (see 5.22). 

5.213.—The prefixes ortho- and meta- have been used to distinguish acids differing in ‘‘water content.”’ 
These names are approved 


H;BO; orthoboric acid H;10¢ orthoperiodic acid (H.SiO3), metasilicic acids 
H.SiO, orthosilicic acid H,TeO,  orthotelluric acid (HPO;), | metaphosphoric acids 
H;PO, orthophosphoric acid (HBO:), metaboric acids 


For the acids derived by removing water from orthoperiodic or orthotelluric acid, the systematic names 
should be used, e.g., HIO, tetraoxoiodic( VII) acid. 

The prefix pyro- has been used to designate an acid formed from two molecules of an ortho acid minus 
one molecule of water. Such acids can now generally be regarded as the simplest cases of isopoly acids 
(cf. 7.5). The prefix pyro- may be retained for pyrosulfurous and pyrosulfuric acids and for pyrophosphorous 
and pyrophosphoric acids, although in these cases also the prefix di- is preferable. 

The use of orthoperiodic acid and orthotelluric acid is approved, but the question of names for H1IOu, etc., needs further study 
because of confusion in the literature. 

5.214.—The accompanying Table II contains the accepted names of the oxo acids (whether known in 
the free state or not) and some of their thio and peroxo derivatives (5.22 and 5.23). 

For the less common of these acids systematic names would seem preferable, for example 
H2MnO, manganic(VI) acid, to distinguish it from H;MnO,, manganic(V) acid 
HReO,  tetraoxorhenic(VII) acid, to distinguish it from H;ReO;, pentaoxorhenic( VII) acid 
H.ReO, tetraoxorhenic(VI) acid, to distinguish it from HReOs, trioxorhenic(V) acid; H;ReO,, tetra- 

oxorhenic(V) acid; and H4Re,O;, heptaoxodirhenic(V) acid 
H.NO, dioxonitric(II) acid instead of nitroxylic acid. 
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Trivial names should not be given to such acids as HNO, H:N;0s, H2N20,, of which salts have been 
described. These salts are to be designated systematically as oxonitrates(I), trioxodinitrates(II), tetra- 
oxodinitrates(III), respectively. ahd 

The names germanic acid, stannic acid, antimonic acid, bismuthic acid, vanadic acid, niobic acid, tantalie 
acid, telluric acid, molybdic acid, wolframic acid, and uranic acid may be used for substances with in- 
definite ‘water content’’ and degree of polymerization. 


@Unless trivial names clash with good nomenclature practices or are ambiguous, retention of well-established ones or the use 
of formulas is urged (especially for HNO, H2N20s, etc.) until structures are known. Systematic coordination-type names in the 
case of these nitrogen acids, for example, imply a structure that is ruled out by our present state of knowledge. p 

If hexahydroxoantimonic acid is considered a trivial name, hexahydroxy- might be preferable (cf. the systematic name hexa- 
hydroxoantimonate(V) ion in 3.223). For the analogous use of peroxo and peroxy, see comment at 5.22. 


Tas_e II 
Names For Oxo Actps 

H;BOs orthoboric acid or (mono)boric acid H2S0.4 sulfuric acid 
(HBO:)n metaboric acids H28207 disulfuric or pyrosulfuric acid 
(HBO2)s trimetaboric acid H2SOs peroxo(mono)sulfuric acid 
HiB2O, hypoboric acid H2S20s peroxodisulfuric acid 
HCO: carbonic acid 28203 thiosulfuric acid 
HOCN cyanic acid H28206 dithionic acid 
HNCO isocyanic acid H2SOs3 sulfurous acid 
HONC fulminic acid H2S8205 disulfurous or pyrosulfurous acid 
HuSiOu orthosilicic acid H28202 thiosulfurous acid 
(H28i0s3)n metasilicic acids H2S204 dithionous acid 
HNO; nitric acid H2SO2 sulfoxylic acid 
HNO, peroxonitric acid H28,06 (x = 3,4...) polythionic acids 
HNO:2 nitrous acid H2SeO. selenic acid 
HOONO peroxonitrous acid H2SeO3 selenious acid 
H2NO2 nitroxylic acid HeTeOs (ortho) telluric acid 
H2N202 hyponitrous acid HoCrO, chromic acid 
H;sPO, (ortho) phosphorie acid H2Cr207 dichromic acid 
HyP207 diphosphoric or pyrophosphoric acid HClO, perchloric acid 
HsP3:0.0 triphosphoric acid HClO; chloric acid 
Hn+2PnOsn+1 polyphosphoric acids HClO: chlorous acid 
(HPOs)n metaphosphoric acids HC1O hypochlorous acid 
(HPOs)s trimetaphosphoric acid HBrO; bromie acid 
(HPOs)« tetrametaphosphoric acid HBrO: bromous acid 
HsPOs peroxo(mono)phosphoric acid HBrO hypobromous acid 
HiP20s peroxodiphosphoric acid Hs1O¢ (ortho) periodic acid 
(HO)20P-PO(OH):2 hypophosphoric acid HIOs; iodic acid 
(HO)2P-O-PO(OH): diphosphoric(III,V) acid HIO hypoiodous acid 
H2PHO; phosphorous acid HMn0O, permanganic acid 
HiP20s diphosphorous or pyrophosphorous HeMn0O« manganic acid 

acid HTcOu pertechnetic acid 
HPH202 hypophosphorous acid HT cO. technetic acid 
HAsO. arsenic acid HReO, perrhenic acid 
H3AsOz arsenious acid H2ReQs rhenic acid - 


HSb(OH)s5 hexahydroxoantimonic acid 


5.22. Peroxo Acids.—The prefix peroxo, when used in conjunction with the trivial names of acids, in- 
dicates substitution of -O— by —O-O- (cf. 7.312). 
Examples: HNO, peroxonitric acid H.SO; peroxosulfuric acid 
H;PO; peroxophosphoric acid H28205 peroxodisulfuric acid 
H,P203 peroxodiphosphoric acid 


Peroxy, as recommended in the 1940 Rules (inorganic), is more acceptable than peroxo to organic chemists. It is not necessary 


that the use with trivial names conform with the use of peroxo denoting a codrdinated ligand; e.g., peroxysulfuric acid or trioxo- 
peroxosulfuric(VI) acid. 


5.23. Thio Acids.—Acids derived from oxo acids by replacement of oxygen by sulfur are called thio 
acids (cf. 7.312). 


Examples: H,S,0. thiosulfurous acid H.8.0; thiosulfuric acid HSCN _thiocyanic acid 


When more than one oxygen atom can be replaced by sulfur the number of sulfur atoms generally should © 
be indicated 


H3P0;8 monothiophosphoric acid H;3As83 trithioarsenious acid 
H;PO.8; dithiophosphoric acid H;As8,4 tetrathioarsenic acid 
H:CS; trithiocarbonic acid 


The prefixes seleno- and telluro- may be used in a similar manner. 
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5.24. Chloro Acids, ete.—Acids containing ligands other than oxygen and sulfur are generally desig- 
nated according to the rules in Section 7. 


Examples: 
HAuCl, hydrogen tetrachloraurate(III) or tetrachloroauric(III) acid 
H2PtCl, hydrogen tetrachloroplatinate(II) or tetrachloroplatinic(II) acid 
H2PtCl, hydrogen hexachloroplatinate(IV) or hexachloroplatinic(IV) acid 


H.Fe(CN)s hydrogen hexacyanoferrate(II) or hexacyanoferric(II) acid 
H[PHO,F] hydrogen hydridodioxofluorophosphate or hydridodioxofluorophosphoric acid 


HPF; hydrogen hexafluorophosphate or hexafluorophosphoric acid 
H,SiF hydrogen hexafluorosilicate or hexafluorosilicic acid 

H.SnCl, hydrogen hexachlorostannate(IV) or hexachlorostannic(IV) acid 
HBF, hydrogen tetrafluoroborate or tetrafluoroboric acid 


H[B(OH)2F2] hydrogen dihydroxodifluoroborate or dihydroxodifluoroboric acid 
H[B(C;H;)4] | hydrogen tetraphenylborate or tetraphenylboric acid 


It is preferable to use names of the type hydrogen tetrachloroaurate(III). 

For some of the more important acids of this type abbreviated names may be used, e.g., chloroplatinic 
acid, fluorosilicic acid. 
@For the use of hydrido in the fifth example see comment at 7.312. 


5.3. Functional Derivatives of Acids 


Functional derivatives of acids are compounds formed from acids by substitution of OH and sometimes 
also O by other groups. In this borderline between organic and inorganic chemistry organic-chemical 
nomenclature principles prevail. 

The intention of the statement ‘‘organic-chemical nomenclature principles prevail’ is not clear, since most of the examples 
given in the sections immediately following are not named according to organic practice. Cf. 3.33. 

5.31. Acid Halides.—The names of acid halides are formed from the name of the corresponding acid 
radical if this has a special name, e.g., sulfuryl chloride, phosphoryl] chloride. 

In other cases these compounds are named as oxide halides according to rule 6.41, e.g., MoO2Cle, molyb- 
denum dioxide dichloride. 

5.32. Acid Anhydrides.—Anhydrides of inorganic acids generally should be given names as oxides, 
e.g., N2Os dinitrogen pentaoxide, not nitric anhydride or nitric acid anhydride. 

5.33. Esters.—Hsters of inorganic acids are given names in the same way as the salts, e.g., dimethyl 
sulfate, diethyl hydrogen phosphate. 

If, however, it is desired to specify the constitution of the compound, a name based on the nomenclature 
for céordination compounds should be used. 


Example: 
(CHs)4[Fe(CN )g] tetramethyl hexacyanoferrate(II) 
or or 
[Fe(CN ).(CH3NC).] dicyanotetrakis(methyl isocyanide)iron(II) 


According to common organic practice for esters (ethers, sulfides, etc.) and to the naming of inorganic salts (e.g., sodium sulfate, 
not disodium sulfate), methyl sulfate would be used instead of dimethyl sulfate. However, no objection is seen to the more specific 
name. Such names as methyl sulfate are better for alphabetic listing, as in indexes. 
5.34. Amides.—The names for amides may be derived from the names of acids by replacing acid by 

amide, or from the names of the acid radicals. 
Examples: eaaeld: tote be 

SO.(NHe)2 sulfuric diamide or sulfonyl diamide 

PO(NH2)s phosphoric triamide or phosphoryl] triamide 


If not all hydroxyl groups of the acid have been replaced by NH:2 groups, names ending in -amidic acid 
may be used: this is an alternative to naming the compounds as complexes. 


Examples: 
NH,SO;H amidosulfuric acid or sulfamidic acid 
NH:PO(OH)2 amidophosphoric acid or phosphoramidic acid 
(NH:2)2,PO(OH) diamidophosphoric acid or phosphorodiamidic acid 


Abbreviated names (sulfamide, phosphamide, sulfamic acid) are often used but are not recommended. 


@The use of adjectives from names of inorganic acids may lead to confusion because an -ic or -ous adjective (as chromic) may 
refer to a higher- or lower-valent form of the element as well as to the acid (a possibility that does not arise, of course, with adjec- 


tives from names of organic acids). ‘ ; 
Names of the type phosphoramidic acid are recommended in the report of the Advisory Committee on the Nomenclature of 


Organic Phosphorus Compounds of the Division of Organic Chemistry of the ACS published in 1952, but are not as acceptable 
to the inorganic nomenclature committees as a whole as the amido- or céordination-type names. Cf. 3.33. : 

The retention of sulfamic acid and sulfamide as trivial names is favored by the committees. An acceptable systematic name 
for NH2SO;H would be ammonia-sulfur trioxide, in keeping with its probable structure. 

5.35. Nitriles.—The suffix -nitrile has been used in the names of a few inorganic compounds, e.g. 
(PNCl.);, trimeric phosphonitrile chloride. According to 2.22 such compounds can be designated as nitrides, 
e.g., phosphorus nitride dichloride. Accordingly there seems to be no reason for retention of the name 
nitrile (and nitrilo, c.f. 3.33) in inorganic chemistry. 

@Nitrilo is used in organic chemistry, though not given in the list at the end of the Rules. 
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6. SALTS AND SALT-LIKE COMPOUNDS 


Among salts particularly there persist many old names which are bad and misleading, and the Commis- 
sion wishes to emphasize that any which do not conform to these Rules should be discarded. 


6.1. Simple Salts 


Simple salts fall under the broad definition of binary compounds given in Section 2, and their names are 
formed from those of the constituent ions (given in Section 3) in the manner set out in Section 2. 


6.2. Salts Containing Acid Hydrogen (‘‘Acid”’ Salts") 


Names are formed by adding the word hydrogen, to denote the replaceable hydrogen present, immedi- 
ately in front of the name of the anion. 

The nonacidic hydrogen present, e.g., in the phosphite ion, is included in the name of the anion and is 
not explicitly cited (e.g., NazPHOs, sodium phosphite). 


Examples: 
NaHCO; sodium hydrogen carbonate 
NaH,PO, sodium dihydrogen phosphate 
NaH[PHO;] sodium hydrogen phosphite 


@The use of ‘‘fused’”’ hydrogen names (as hydrogencarbonate in the original version) is not acceptable in English; the present 
practice of running hydrogen as a separate word is preferred and has been followed throughout this version. Cf. 3.222, 6.324, 
6.333. If necessary for clarity, parentheses can be used, as in naming ligands, e.g., (hydrogen carbonato). The use of hydro (as 
in hydrocarbonato) is not acceptable because of conflicts with organic usage, where hydro denotes addition of hydrogen to un- 
saturated compounds. 


It seems safer to cite even nonacidic hydrogen present in an anion like PHO;? (unless the ion has a specific name), because 
of current usage. (Cf. triethyl phosphite in 7.412, seventh example). 


6.3. Double Salts, Triple Salts, etc. 


6.31.—In formulas all the cations shall precede the anions; in names the principles embodied in Section 2 
shall be applied. In those languages where cation names are placed after anion names the adjectives double, 
triple, etc. (their equivalents in the language concerned) may be added immediately after the anion name. 
The number so implied concerns the number of kinds of cation present and not the total number of such 
ions. 


1For “‘basic”’ salts see 6.4, 
6.32.—Cations. 


6.321.—Cations shall be arranged in order of increasing valence (except hydrogen, cf. 6.2 and 6.324). 


6.322. The cations of each valence group shall be arranged in order of decreasing atomic number, with 
the polyatomic radical ions (e.g., ammonium) at the end of their appropriate group. 
@ Alphabetical order would be simpler here and even for 6.321. 


6.323. Hydration of Cations.—Owing to the prevalence of hydrated cations, many of which are in 
reality complex, it seems unnecessary to disturb the cation order in order to allow for this; but if it is neces- 
sary to draw attention specifically to the presence of a particular hydrated cation this may be done by writ- 
ing, for example, “‘hexaaquo’’ or “‘tetraaquo”’ before the name of the simple ion. Apart from this exception, 
however, all complex ions should be placed after simple ones in the appropriate valence group. 

@C/. comment at 7.322, 


6.324. Acidic Hydrogen.—When hydrogen is considered to be present as a cation its name shall be 
cited last among the cations. Actually acidic hydrogen will in most cases be bound to an anion and shall 
be cited together with this (6.2). If the salt contains only one anion, acidic hydrogen shall be cited in the 
same place whichever view is taken of the function of this hydrogen. Nonacidic hydrogen shall be either not 
aa cited (cf. 6.2) or designated hydrido (cf. 5.24 and 7.311). For salts with more than one anion see 


Examples: 

KMgF; potassium magnesium fluoride 

TINa( NOs). thallium(I) sodium nitrate or thallium sodium dini- 
trate 

KNaCO; potassium sodium carbonate 

NH.MgP0,.6H,O ammonium magnesium phosphate hexahydrate 

NaZn(UOz2)3(C2H302)9.6H20 sodium zinc triuranyl acetate hexahydrate 

Na[Zn(H20)¢](UO:z)3(CzH3O2)o sodium hexaaquozine triuranyl acetate 

NaNHiHP0,.4H,0 sodium ammonium hydrogen phosphate tetrahy- 
drate 


th comments at 6.2, 7.312. In the fifth and sixth examples, either triuranyl(VI) or nonaacetate should be specified. Cf. 3.32, 
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6.33.—Anions. 

6.331.—Anions are to be cited in this group order 

1H 

2. O.- and OH- (in that order) 

3. Simple (7.e., one element only) inorganic anions, other than H- and O2- 
4. Inorganic anions containing two or more elements, other than OH- 

5. Anions of organic acids and organic substances exerting an acid function 
The committees consider it preferable to cite H- last in accordance with usage. 

6.332.— Within group 3 the ions shall be cited in the order given in 2.16, the inclusion of O in that list 
being taken as referring to all oxygen anions apart from O? (7.e.,O.°-, etc.). 

Within group 4, anions containing the smallest number of atoms shall be cited first, and in the case of 
two ions containing the same number of atoms they shall be cited in order of decreasing atomic number 
of the central atoms. Thus CO; should precede CrO.-, and the latter should precede SO.-. 

Within group 5 the anions shall be cited in alphabetical order. 

@Again alphabetical order would be simpler, within groups 3 and 4 as well as 5. Cf. comment at 7.251. 

6.333.—Acidic hydrogen should be cited together with the anion to which it is attached. If it is not known 
to which anion the hydrogen is bound, it should be cited last. among the cations. 
Cf. comment at 6.2, 

6.34.—The stoichiometric method is the most practicable for indicating the proportions of the constitu- 
ents. It is not always essential to give the numbers of all the anions, provided the valences of all the cations 
are either known or indicated. 


Examples: 
NaCl.NaF.2Na2SO, or NagClF(SO.)2 (hexa)sodium chloride fluoride (bis)sulfate 
Ca;F(PO,)s ; (penta)calcium fluoride (tris)phosphate 


The parentheses in these cases mean that numerical prefixes may not be necessary. The multiplicative 
numerical prefixes bis, tris, efc., should be used in connection with anions, because disulfate, triphosphate, 
etc., designate isopoly anions. 

6.4. Oxide and Hydroxide Salts (‘‘Basic” salts formerly oxy and hydroxy salts) 
6.41.—For the purposes of nomenclature, these should be regarded as double salts containing O?- and 
OH anions, and Section 6.3 may be applied in its entirety. 


6.42. Use of the Prefixes Oxy and Hydroxy.—In some languages the citation in full of all the separate 
anion names presents no trouble and is strongly recommended (e.g., copper oxide chloride), to the exclusion 
of the oxy form wherever possible. In some other languages, however, such names as ‘‘oxyde et chlorure 
double de cuivre’”’ are so far removed from current practice that the present system of using oxy- and 
hydroxy-, e.g., oxychlorure de cuivre, may be retained in such cases. 


Examples: 
Mg(OH)Cl magnesium hydroxide chloride 
BiOCl bismuth oxide chloride 
LaOF lanthanum oxide fluoride 
VOSO, vanadium(IV) oxide sulfate 
CuClh.3Cu(OH): or Cu2(OH);Cl dicopper trihydroxide chloride 
ZrOCl,.8H20 zirconium oxide (di)chloride octahydrate 


6.5. Double Oxides and Hydroxides 

The terms ‘‘mixed oxides’’ and ‘‘mixed hydroxides’’ are not recommended. Such substances preferably 
should be named double, triple, etc., oxides or hydroxides as the case may be. 

Many double oxides and hydroxides belong to several distinct groups, each having its own characteristic 
structure type, which is sometimes named after some well-known mineral of the same group (e.g., perovskite, 
ilmenite, spinel). Thus, NaNbO;, CaTiO;, CaCrO;, CuSnO;, YAIO;, LaAlO;, and LaGaO; all have the 
same structure as perovskite, CaTiO3;. Names such as calcium titanate may convey false implications and 
it is preferable to name such compounds as double oxides and double hydroxides unless there is clear and 
generally accepted evidence of cations and oxo or hydroxo anions in the structure. This does not mean 
that names such as titanates or aluminates should always be abandoned, because such substances may 
exist in solution and in the solid state (cf. 3.223). 

‘Multiple’ has been used in English as a class term including double, triple, etc. (oxides or the like). 

6.51.—In the double oxides and hydroxides the metals shall be named in the same order as for double 
salts (6.32). 

SEaWEan required the structure type may be added in parentheses and in italics after the name, 
except that when the type name is also the mineral name of the substance itself then the italics should not 


be used (cf. 4.2). 


Examples: 
NaNbO; sodium niobium trioxide (perovskite type) 
MgTiO; magnesium titanium trioxide (ilmenite type) 
FeTiO; iron(II) titanium trioxide (ilmenite) 
4Ca0.AL,03;.nH.,O or Ca,Al(OH)7.nH20 dicalcium aluminum hydroxide hydrate 
but Ca;[Al(OH)g]s (tri)calcium (bis )-[hexahydroxoaluminate] 
LiAl(OH)4.2MnO, or LiAlMn'V,0.(0H)4 lithium aluminum dimanganese(IV) tetraoxide tet- 


rahydroxide 
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7, COORDINATION COMPOUNDS 
7.1. Definitions 


In its oldest sense the term codrdination compound is taken as referring to molecules or ions in which there 
is an atom (A) to which are attached other atoms (B) or groups ( C) to a number in excess of that correspond- 
ing to the oxidation number of the atom A. However, the system of nomenclature originally evolved for 
the compounds within this narrow definition has proved useful for a much wider class of compounds, and 
for the purposes of nomenclature the restriction ‘‘in excess . . . oxidation number”’ is to be omitted. Any 
compound formed by addition of one or several ions and/or molecules to one or more ions or/and molecules 
may be named according to the same system as strict codrdination compounds. 

The effect of this is to bring many simple and well-known compounds under the same nomenclature rules 
as accepted codordination compounds; the result is to reduce the diversity of names and avoid many con- 
troversial issues, because it should be understood that there is no intention of implying that any structural 
analogy necessarily exists between different compounds merely on account of a common system of nomen- 
clature. The system extends also to many addition compounds. 

In the rules which follow certain terms are used in the senses here indicated: the atom referred to above 


as (A) is known as the central or nuclear atom, and all other atoms which are directly attached to A are . 


‘known as coérdinating atoms. Atoms (B) and groups (C) are called ligands. A group containing more than 
one potential coérdinating atom is termed a mult Jentate ligand, the number of potential codordinating atoms 
being indicated by the terms wnidentate, bideniate, etc. A chelate ligand is a ligand attached to one central 
atom through two or more coérdinating atoms, while a bridging group is attached to more than one atom. 
The whole assembly of one or more central atoms with their attached ligands is referred to as a complez, 
which may be an uncharged molecule or an ion of either polarity. A polynuclear complex is a complex 
which contains more than one nuclear atom, their number being designated by the terms mononuclear, dinu- 
clear, etc. 


@Some dissatisfaction with the definition of codrdination compounds was expressed, though the broad definition (last sentence 
of first paragraph) was generally approved. 

Central atom or center of codrdination is to be preferred to nuclear atom because of other senses of nucleus, especially of an atom. 
Possible replacements for polynuclear, etc., are polycentric, etc., or bridged complex since bridging group is in common use. 

In the United States the Greek-Latin hybrid terms polydentate and monodentate seem to be used more than the all-Latin 
multidentate and unidentate. 


7.2. Formulas and Names for Complex Compounds in General 


7.21. Central Atoms.—In formulas the symbol for the central atom(s) should be placed first (except 
in formulas which are primarily structural), the anionic and neutral, etc., ligands following as prescribed 
in 7.25, and the formula for the whole complex entity (ion or molecule) should be placed in brackets [ ]. 

In names the central atom(s) should be placed after the ligands. 


It is considered preferable to place the whole complex in brackets, especially when more than one central atom is present, but 


not essential with only one central atom or with complex ions or nonionic complexes, because brackets may be needed sometimes 
for indicating concentrations. 

7.22. Indication of Valence and Proportion of Constituents.—The oxidation number of the cen- 
_tral atom is indicated by means of the Stock notation (2.252). Alternatively the proportion of constituents 
may be given by means of stoichiometric prefixes (2.251). 

7.23.—Formulas and names may be supplemented with the prefixes cis, trans, etc. (2.19). 


7.24. Terminations.—Complex anions shall be given the termination -ate (cf. 2.23, 2.24 and 3.223). 


Complex cations and neutral molecules are given no distinguishing termination. For further details concern- 
ing the names of ligands see 7.3. 


7.25. Order of Citation of Ligands in Complexes.— 
first: anionic ligands 
next: neutral and cationic ligands 
7.251.—The anionic ligands shall be cited in the order 
H>= 
O*-, OH™ (in that sequence) 
‘Other simple anions (7.e., one element only) 
Polyatomic anions 
Organic anions in alphabetical order 


SAM Ge 


The sequence within categories 3 and 4 should be that given in 6.332. 


@H- is preferably named last, not first (cf. comment at 6.331). Alphabetical order is strongly recommended for simplicity 
at least within 3 and 14, where only rare uses are involved. The intention seems to be to include under 3 monatomic ions (i.e., 


one atom—rather than one element—only), in other words to exclude Ns, Is, ete. Under 4 the insertion of ‘‘inorganic’’ between 
Polyatomic’” and ‘‘anions’’ is recommended. 


7.252.—Neutral and cationic ligands shall be cited in the order given 


first: water, ammonia (in that sequence) 


then: other inorganic ligands in the sequence in which their codrdinatin 
given in 2.16 


last: organic ligands in alphabetical order. 
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For the inorganic ligands alphabetical order again is recommended. The use of parentheses wherever there is any possibility 
of ambiguity should be stressed, as illustrated in examples under 7.321: potassium trichloro(ethylene) platinate(II), where paren- 
theses are given in the Rules, and tetra(pyridine)platinum(II) tetrachloroplatinate(II), where they have been added in this 
version. Parentheses might also be helpful with ‘‘thiocyanato” preceded by a numerical prefix (see last example in 7.311) and 
are definitely required with two-word names for ligands recommended instead of the fused names of the original version (6.2), 
as in the seventh example in 7.412: di-u-carbonyl-bis} carbonyl(triethyl phosphite)cobalt}. Since brackets denote complexes, 
braces can be used in formulas or names where needed in order to avoid the use of two sets of parentheses (braces were so used 
in some but not all such cases in the original version). 


7.3. Names for Ligands 
7.31.—Anionic Ligands. 


7.311.—The names for anionic ligands, whether inorganic or organic, end in -o (see, however, 7.324). 
In general, if the anion name ends in -ide, -ite, or -ate, the final -e is replaced by -o, giving -ido, -ito, and 
-ato, respectively. 


Examples: 
LifAl Hy] lithium tetrahydridoaluminate 
Na[BH,] sodium tetrahydridoborate 
K,[OsNC],] potassium nitridopentachloroédsmate( VI) 
[Co( NH2)o(NH;)4JOC2Hs diamidotetraamminecobalt(III) ethanolate 
[CoN;(NHs)5|SO4 azidopentaamminecobalt(IIT) sulfate 
Nas[Ag(S20s)2] sodium bis(thiosulfato)argentate(I) 
[Ru( HSO;)o(NHs)4] bis(hydrogen  sulfito)tetraammineruthenium 


(II) NH,[Cr(SCN )4(NHs)o] ammonium tetrathiocyanatodiamminechromate (III) 


For ‘‘ethanolate’’ in the fourth example ‘‘ethoxide’’ may be preferred. 


7.312.—These anions do not follow exactly the above rule; modified forms have become established: 


F- fluoride fluoro (not fluo) O.2- peroxide peroxo 

Cl chloride chloro lalsi- hydrogen sulfide _thiolo 

Br- bromide bromo Ss sulfide thio! (sulfido) 
i ie iodide iodo (but:S.2- disulfide disulfido) 

OF oxide oxo CN- cyanide cyano 

OH- hydroxide hydroxo 


1The name thio has long been used to denote the ligand S?~ when it can be regarded as replacing O? in an oxo acid or its anion. 
The general use of this name will prevent confusion between the two interpretations of disulfido as S:? or two S* ligands. 


By analogy with hydroxo, CH;O-, etc., are called methoxo, etc. For CH;S~, etc., the systematic names 
methanethiolato, etc., are used. 


Examples: 
K[AgF,4] potassium tetrafluoroargentate(III) 
K.[NiF 5] potassium hexafluoroniccolate(IV ) 
Ba[BrF 42 barium tetrafluorobromate(III) 
Na[AICh] sodium tetrachloroaluminate 
Cs{ICl4] cesium tetrachloroiodate(IIT) 
K[Au(OH)4] potassium tetrahydroxoaurate(IIT) 
K[CrOF4] potassium oxotetrafluorochromate(V ) 
K.[Cr(O)202(CN )2(NHs)] potassium dioxoperoxodicyanoamminechromate( V1) 
Na[BH(OCHs)s] sodium hydridotrimethoxoborate 
K,[Fe:S2(NO)4] dipotassium dithiotetranitrosyldiferrate 


It is strongly recommended on the basis of past and present usage, analogy with chloro, etc., and euphony that hydro be added 
to the list of modified forms of names for anionic ligands and that hydrido be abandoned (cf. also examples in 7.311). 

While the Subcommittee on Codrdination Compounds recognizes the usefulness of the invariable -o ending for anionic ligands, 
some members of the general committees do not see a sharp enough distinction between such ligands and the same groups in 
organic compounds to justify a departure from organic usage by using hydroxo, methoxo, etc., instead of hydroxy, methoxy, etc. 
These members therefore favor adding hydroxy, methoxy, etc., to the hydrocarbon radicals excepted from the rule of -o endings 
for anions (7.324). For the use of peroxo, see comment at 5,22. 

The -o of a negative ligand should not be elided before another vowel (chloroésmate, chloroiodo), This agrees with organic 
practice. Cf. comment at 7.322. 

It should be pointed out here as well as in the list of names for ions and radicals at the end of the Rules that the approved 
organic name for unsubstituted HS is mercapto (not thiol, as also given in the list) and for the alkyl- and aryl-substituted radicals 
methylthio, etc. 


7.313.—Ligands derived from organic compounds not normally called acids, but which function as such 
in complex formation by loss of a proton, should be treated as anionic and given the ending -ato. If, however, 
no proton is lost, the ligand must be treated as neutral—see 7.32. 


Examples: 
[Ni( C,H;N.0. Ja] bis(dimethylglyoximato) nickel (II) [Cu( C;H,O2 Je] bis(acetylacetonato) copper(II) 
0. 0. 
0 See 
yee iG Ged f Cte 
& 
ee CH=N N=HC 
\ /N N\ / cH=0” ‘o=HC 
H AO Sama 6! H 2 

bis(8-quinolinolato)silver(II) bis(4-fluorosalicylaldehydato) copper(II) N,N’-ethylenebis(salicylideneiminato) cobalt(II) 
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: i i hould be derived from the systematic name 2,4- 
hough according to 3.33 the name for the ligand in the second example s 3 a th 
os instead of from. acetylacetone, acetylacetonato perhaps conveys better the idea that it is the enol form that is 
involved. However, the codrdination subcommittee questions the use of the termination -ato rather than plain 70 especially in 
eases where the -ate terms (as dimethylglyoximate) are not accepted organic practice. Such -ato terms are especially misleading 
in the last two examples, where the -ato belongs with the hydroxyl part of the name, not the aldehyde or imine part to which 
it is attached, 
7.32.—Neutral and Cationic Ligands. 
7,321.—The name of the coordinated molecule or cation is to be used without change, except in the special 


cases provided for in 7.322. 


Examples: 

[CoClo( C4HsN202)2] dichlorobis(dimethylglyoxime)cobalt(II) (cf. nickel derivative 
given in 7.313) 

cis-[PtCl,(EtsP )o] cis-dichlorobis( triethylphosphine )platinum(IT) 

[CuCl.(CH;N Ha2)s] dichlorobis(methylamine )copper(II) 

[Pt py,] [PtCl] tetra(pyridine)platinum(I I) tetrachloroplatinate( II) 

[Fe(dipy )s]Cl. tris(dipyridy] iron(II) chloride 

[Co ens]2(SO4)s tris(ethylenediamine )cobalt(III) sulfate 

[Zn | NH».CH,CH(NH:)CH2NH2} IIe bis(1,2,3-triaminopropane )zinc iodide 

K[PtCl;(C2H,4)] potassium trichloro(ethylene)platinate(II) or potas- 


sium  trichloromonoethyleneplatinate(II) 
[PtCl.{ H»NCH:CH(NH:2)CH2NHs3}]Cl dichloro(2,3 - diaminopropylammonium )platinum(IT) chloride 
[Cr(CsHsNC)o] hexakis(pheny] isocyanide)chromium 
In the fifth example, bipyridine is preferred to dipyridyl in organic practice, and in the seventh example 1,2,3-propanetriamine 
to 1,2,3-triaminopropane. 

7.322.—Water and ammonia as neutral ligands in coérdination complexes are called ‘‘aquo”’ and ‘‘am- 
mine,’’ respectively. 

In the tentative rules it was proposed to change the old-established ‘‘aquo”’ to “aqua,’’ thus keeping the 
-o termination consistently for anionic ligands alone. However, as the old form is so widely used, many 
regarded the change as too pedantic, and the Commission has decided to retain “aquo’”’ as an exception. 
Examples: 


[Cr(H20)JCl; hexaaquochromium(IIT) chloride or hexaaquochro- 
mium trichloride 

[Al(OH )(H20),;]** the hydroxopentaaquoaluminum ion 

[Co(NHs3).]CISO.4 hexaamminecobalt(IIT) chloride sulfate 

[CoCl(NHs)5]Cle chloropentaamminecobalt(IIT) chloride 

[CoCl;(NHs3)o{(CH3)2NH}] trichlorodiammine(dimethylamine )cobalt(IIT) 


@Hexaquo, pentaquo, etc., are used in the examples in the original version, but have been changed in this version to hexaaquo, 
etc., for conformity with the latest approved organic practice. (Cf. hexaammonium, given with two a’s separated by a hyphen 
in 7.6, second example, in the original version.) 

7.323.—The groups NO, NS, CO, and CS, when linked directly to a metal atom, are to be called nitrosyl, 


thionitrosyl, carbonyl, and thiocarbonyl, respectively. In computing the oxidation number these radicals 
are treated as neutral. 


Examples: 
Nae[Fe(CN );NO] disodium pentacyanonitrosylferrate 
K,[Fe(CN);CO] tripotassium pentacyanocarbonylferrate 
K[Co(CN)(CO).(NO)] potassium cyanodicarbonylnitrosyleobaltate(0) 
HCo(CO), hydrogen tetracarbonylcobaltate( —1) 
[Ni(CO)2(PhsP )s] dicarbonylbis(triphenylphosphine )nickel(0) 
[Fe ens] [Fe(CO).] tris(ethylenediamine)iron(II) tetracarbonylferrate (—II) 
Mn2(CO)10 or [CO;)Mn—Mn(CO),;] decacarbonyldimanganese(0) or bis(pentacarbonyl- 


manganese) 


The necessity of arbitrarily considering these groups as always neutral can be avoided by not using the oxidation number but 
instead the stoichiometric proportions (as in some of these examples) or the Ewens-Bassett system (cf. comment at 2.252). Thus the 
on in the last example in 7.312 (where NO is known to be positive) would by this system be named dithiotetranitrosyldiferrate 


7.324.—Anions derived from hydrocarbons are given radical names without -o, but are counted as 
negative when computing the oxidation number. 

The consistent introduction of the ending -o would in this case lead to unfamiliar names, e.g., phenylato 
or phenido for CsH;~. On the other hand, if the radicals were counted as neutral ligands, the central atom 
would have to be given an unusual oxidation number, e.g., —I for boron in K[B( CoH;)4], instead of ITT. 
Examples: 


K[B(C.Hs)4] potassium tetraphenylborate 

K[SbC1;C.H;] potassium pentachloro(phenyl)antimonate(V) 
K,[Cu(C.H )s] potassium triethynylcuprate(I) 

K,[Ni(C2C¢H;) 4] potassium tetrakis(phenylethynyl)niccolate(0) 
[Fe(CO).4(C2CsHs).] tetracarbonylbis(phenylethyny] iron(II) 
Fe(C;H;)2 bis(cyclopentadieny] iron(II) 

[Fe( C;Hs)2]Cl bis(cyclopentadieny])iron(III) chloride 
(Ni(NO)(C;H;)] nitrosyleyclopentadienylnickel 
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@The use of radical names such as cyclopentadienyl in the examples does not seem consistent with the use of Stock notations; 
for the sixth example (‘‘ferrocene’’), iron(II) cyclopentadienide is preferred by some. This matter is presumably part of the whole 
organometallic problem to be dealt with by the new IUPAC joint organic-inorganic subcommittee. 

For niccolate, see comment at 1.12. 


7.33.—Alternative Modes of Linkage of Some Ligands.—Where ligands are capable of attachment 
by different atoms this may be denoted by adding the symbol for the atom by which attachment occurs at 
the end of the name of the ligand. Thus the dithiodxalato group may be attached through §S or O, and these 
are distinguished as dithiodxalato-S,S’ and dithiodxalato-O,O’, respectively. 

In some cases different names are already in use for alternative modes of attachment, as, for example, 
thiocyanato (—SCN) and isothiocyanato (— NCS), nitro (—NOz), and nitrito (—ONO). In these cases ex- 
isting custom may conveniently be retained. 

Cl H.N—CH:; 


Examples: 
Pt 
is 
S—CO Cl S—CH, 
K,| Ni | | 
S—CO/> CH:—CH,N(CHs)2 
potassium bis(dithiodxalato-S,S’ )niccolate(IT) dichloro(2-N,N-dimethylaminoethyl 2-aminoethyl] 
sulfide-N’,,S)platinum(IT) 
K,[Pt(NOsz),] potassium tetranitroplatinate(II) 
Na;[Co(NOz2)g] sodium hexanitrocobaltate(III) 
[Co( NOz)3(NHs)s] trinitrotriamminecobalt(III) 


[Co(ONO)(NHs3)5]SO4 nitritopentaamminecobalt(III) sulfate 
[Co[NCS)(NHs3)5]Cle isothiocyanatopentaamminecobalt(III) chloride 


@Thiodxalato in the original version has been changed to dithiodxalato. 


7.4. Di- and Polynuclear Compounds 

7.41.—Bridging Groups. 

7.411.—A bridging group shall be indicated by adding the Greek letter » immediately before its name 
and separating this from the rest of the complex by a hyphen. Two or more bridging groups of the same 
kind are indicated by di-z-, etc. 

7.412.—If the number of central atoms bound by one bridging group exceeds two, the number shall be 
indicated by adding a subscript numeral to the yu. 

This system of notation allows simply of distinction between, for example, u-disulfido (one 82 bridge) 
and di-y-sulfido (two S bridges). It is also capable of extension to much more complex and unsymmetrical 
structures by use of the conventional prefixes cis, trans, asym, and sym where necessary. 


Examples: 


[((NH3);Cr-OH—Cr(NHs),]Cl; 
u-hydroxo-bis{ pentaamminechromium(III)}chloride 


CN 
aed wi AsEts NCS Ss P(C3H7)3 
Pt Pt Pt Pt 
EAs Ci Ci (C:H,):P S$ SCN 
CN 
di-y-chloro-dichlorobis(triethylarsine)diplatinum di-y-thiocyanato-dithiocyanatobis(tripropylphos- 
(II) (three possible isomers: asym, sym-cis, and phine)diplatinum(I1) 
sym-trans; the last is shown) 
[((CO)sFe(CO)3;Fe(CO)s] tri-u-carbony]-bis(tricarbonyliron ) 
[(CO);Fe(SEt)2Fe(CO)s] di-u-ethanethiolato-bis(tricarbonyliron ) 
[(CsHs)(CO)Fe(CO)2Fe(CO)(C;Hs)] di-u-carbonyl-bis(carbonyleyclopentadienyliron ) 
[(CO){ P(OEt)s}Co(CO)s,Co(CO){P(OEt);}] di-s-carbonyl-bis{carbonyl(triethyl phosphite )- 
cobalt} 
[Au(CN)(C3H7)]4 cyclo-tetra-y-cyano-tetrakis(dipropylgold) 
{(Cul(Et;As)]4 tetra-y;-iodo-tetrakis{ triethylarsinecopper(I)} 
[BesO(CH;COO)g] p4-0X0-hexa-y-acetato-tetraberyllium 
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7.42, Extended Structures.—Where bridging causes an indefinite extension of the structure it is best 
to name compounds primarily on the basis of their over-all composition ; thus the compound having the 
composition represented by the formula CsCuCl; has an anion with the structure: 


Cl , a a n- 
| 

#u ge ae a site 
br by Cl Cl 


This may be expressed in the formula (Cs*)n~ [(CuCl;)n]"- which leads to the simple name cesium catena- 
p-chloro-dichlorocuprate(II). If the structure were in doubt, however, the substance would be called 
cesium copper(II) chloride (as a double salt). 

Cf. comment on catena at 1.4. 


7.5. Isopoly Anions 


The structure of many complicated isopoly anions has now been cleared up by X-ray work and it turns 
out that the indication of the several u-oxo and oxo atoms in the name does not convey any clear picture 
of the structure and is therefore of little value. 

For the time being it is sufficient to indicate the number of atoms by Greek prefixes, at least until isomers 
are found. When all atoms have their ‘‘normal’’ oxidation states (e.g., WV"), it is not necessary to give the 
numbers of the oxygen atoms, if all the others are indicated. 


Examples: 
K,8,0; dipotassium disulfate 
K28;010 dipotassium trisulfate 
NasP3010 pentasodium triphosphate 
K2Cr4O13 dipotassium tetrachromate 
Na2B,O7 disodium tetraborate 
NaB;O3 sodium pentaborate 
CasMo70o4 tricalcium heptamolybdate 
Na;HNb,Oi9.15H2O heptasodium monohydrogen hexaniobate-15-water 
K2.MgeVi0023.16H20 dipotassium dimagnesium decavanadate-16-water 


7.6. Heteropoly Anions 


The central atom or atoms should be cited last in the name and first in the formula of the anion (cf. 7.21), 
e.g., wolframophosphate, not phosphowolframate. 

If the oxidation number has to be given, it may be necessary to place it immediately after the atom 
referred to and not after the ending -ate, in order to avoid ambiguity. 

The method formerly recommended for naming iso- and heteropoly anions by giving the number of atoms 
in parentheses is not practicable in more complicated cases. 


Examples: 
(NH4)sPWi2040 triammonium dodecawolframophosphate 
(NH4)sTeMo,024.7H2O hexaammonium hexamolybdotellurate heptahydrate 
LisHSiW 120 40.24H2O trilithium (mono)hydrogen dodecawolframosilicate- 

24-water 

KsMn!¥Mo,032 hexapotassium enneamolybdomanganate(IV) 
NagP¥2Moig0¢2 hexasodium 18-molybdodiphosphate(V) 
NagP™1,Mo12041 tetrasodium dodecamolybdodiphosphate(II1) 


K,Co!Co™MW202.16H:0 heptapotassiumdodecawolframocobalt(II)- 
cobalt(III )ate-16-water 
K3PV2Mo10039 tripotassium decamolybdodivanadophosphate 


@The coérdination subcommittee would prefer not to have sections 7.5 and 7.6 included under 7 and recommends that they 


ae be studied by a special subcommittee. Some cyclic isomers are already known, and isopoly cations also are being investi- 
gated. 


Cf. comment at 1.12 for stand on wolframate and wolframo, and 2.251 for nona instead of ennea (fourth example). 
Isopoly and heteropoly are not separate words in the original version. 


7.7. Addition Compounds 


The ending -ate is now the accepted ending for anions and should generally not be used for addition 
compounds. Alcoholates are the salts of alcohols and this name should not be used to indicate alcohol of 
crystallization. Analogously addition compounds containing ether, ammonia, efc., should not be termed 
etherates, ammoniates, etc. j 

However, one exception has to be recognized. According to the commonly accepted meaning of the ending 
-ate, “hydrate’’ would be, and was formerly regarded as, the name for a salt of water, 7.e., what is now 


known as a hydroxide ; the name hydrate has now a very firm position as the name of a compound containing 
water of crystallization and is allowed also in t 


it is considered to be preferable even in this case to avoi 
its equivalent in other languages) when possible. 
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The names of addition compounds may be formed by connecting the names of individual compounds by 
hyphens (short dashes) and indicating the number of molecules by Arabic numerals. When the added mole- 
cules are organic, however, it is recommended to use multiplicative numeral prefixes (bis, tris, tetrakis, etc.) 
instead of Arabic figures to avoid confusion with the organic-chemical use of Arabic figures to indicate posi- 
tion of substituents. 


Examples: 

CaCl,.6H.O calcium chloride—6-water (or calcium chloride hexa- 
hydrate) 

38CdSO,4.8H:O 3-cadmium sulfate—8-water 

Na:CO;3.10H.O sodium carbonate-10-water (or sodium carbonate 
decahydrate) 

AICI;.4C.H;OH aluminum chloride—4-ethanol or —-tetrakisethanol 

BF;.(C2H;)20 boron trifluoride—diethyl ether 

BF;.2CH;0H boron trifluoride—bismethanol 

BF;.H3PO,4 boron trifluoride—phosphoric acid 

BiCl;.3PCl; bismuth trichloride-3-(phosphorus pentachloride) 

TeCl,.2PCl; tellurium tetrachloride-2-(phosphorus pentachlo- 
ride) 

(CH;)4N AsCly.2AsCl; tetramethylammonium tetrachloroarsenate(III)— 
2-(arsenic trichloride) 

CaCl,.8NH3; calcium chloride—8-ammonia 

8H.S.46H,O 8-(hydrogen sulfide )—46-water 

8Kr.46H,O 8-krypton—46-water 

6Br,.46H:O 6-dibromine—46-water 


8CHC1;.16H2S.136H,O 8-chloroform—16-(hydrogen sulfide)~136-water 


These names are not very different from a pure verbal description which may in fact be used, e.g., calcium 
chloride with 6 water, compound of aluminum chloride with 4 ethanol, etc. 

If it needs to be shown that added molecules form part of a complex, the names are given according to 
7.2 and 7.3: 


Examples: 


FeSO,.7H20 or [Fe(H20),]SO..H2O iron(II) sulfate heptahydrate or hexaaquoiron(II) 
sulfate monohydrate 


PtCl,.2PCl; or [PtClo(PCls)e] platinum(II) chloride—2-(phosphorus trichloride) or 
dichlorobis( phosphorus trichloride )-platinum(IT) 

AICl;.NOCI or NO[AIC]4] aluminum chloride—nitrosyl chloride or nitrosyl 
tetrachloroaluminate 

BF;.EtsN or [BF;(Et;N )] boron trifluoride-triethylamine or trifluoro(triethyl- 
amine )boron 


@Only some so-called ‘‘addition compounds” are known to be coordination compounds, and the formulas and names can show 
such structures. Those that are lattice compounds and those of unknown structure do not really belong in 7. 

The committees like hydrate and ammoniate and see no particular advantage in dropping them (cf. the use of hydrate terms 
in examples in 6.324; 6-hydrate, etc., as well as hexahydrate, etc., are considered acceptable). 

No reason can be seen for deviating here from usual organic practice by using multiplicative prefixes with simple names: tetra- 
ethanol is just as clear as tetrakisethanol, and dimethanol as bismethanol. Parentheses can always be used if there is danger 
of any ambiguity. 

The use of short dashes (‘‘en’’ dashes) instead of hyphens between the names (as in the examples here, but not in the original 
version) makes for greater ease in reading. 

It is considered preferable by some to place the electron donor first in both the formulas and name: (C2Hs)20.BFs, diethyl 
ether—boron trifluoride (note that organic usage favors ethyl ether over diethyl ether). 


8. POLYMORPHISM 


Minerals occurring in nature with similar compositions have different names according to their crystal 
structures; thus, zinc blende, wurtzite; quartz, tridymite, and cristobalite. Chemists and metallographers 
have designated polymorphic modifications with Greek letters or with Roman numerals (a-iron, ice-I, eéc.). 
The method is similar to the use of trivial names, and is likely to continue to be of use in the future in cases 
where the existence of polymorphism is established, but not the structures underlying it. Regrettably there 
has been no consistent system, and some investigators have designated as a the form stable at ordinary 
temperatures, while others have used a for the form stable immediately below the melting point, and some 
have even changed an already established usage and renamed a-quartz 6-quartz, thereby causing confusion. 
If the a—8 nomenclature is used for two substances A and B, difficulties are encountered when the binary 
system A-B is studied. 
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LIST OF NAMES FOR IONS AND RADICALS 


In inorganic chemistry substitutive names seldom are used, but the organic-chemical names are shown to draw attention to 
certain differences between organic and inorganic nomenclature. : 


Name  —| 


as prefix for 


2 


Atom or as cation or cationic substituent in 
group as neutral molecule radical! as anion as ligand organic compounds 
H monohydrogen hydrogen hydride hydrido 
F monofluorine fluoride fluoro fluoro 
GI monochlorine chlorine chloride chloro chloro 
Br monobromine bromine bromide bromo bromo 
I monoiodine iodine iodide iodo iodo 
Ts triiodide 
clo chlorosyl hypochlorite hypochlorito 
ClO2 chlorine dioxide chloryl chlorite chlorito 
ClOs perchloryl chlorate chlorato 
C104 perchlorate 
IO iodosyl hypoiodite iodoso 
102 iodyl iodyl or iodoxy 
oO monodéxygen oxide oxo oxo or keto 
Oo dioxygen O22-: peroxide peroxo peroxy 
O2—: hyperoxide 
HO hydroxyl hydroxide hydroxo hydroxy 
HO: (perhydroxyl) hydrogen peroxide hydrogen peroxo hydroperoxy 
s monosulfur sulfide thio (sulfido) thio 
HS (sulfhydryl) hydrogen sulfide thiolo thiol or mereapto 
Se disulfur disulfide disulfido 
10) sulfur monoxide sulfinyl (thionyl) sulfinyl 
SO2 sulfur dioxide sulfonyl (sulfuryl) sulfoxylate sulfonyl 
SOs sulfur trioxide sulfite sulfito 
HSOs; hydrogen sulfite hydrogen sulfito 
8203 thiosulfate thiosulfato 
SO. sulfate sulfato 
Se selenium selenide seleno seleno 
SeO seleninyl seleninyl 
SeO2 selenonyl - selenonyl 
SeO3 selenium trioxide selenite selenito 
SeO4 selenate selenato 
Te tellurium telluride telluro telluro 
CrOz chromyl 
UO2 uranyl 
NpO:2 neptunyl 
PuO: plutonyl 
AmO, americyl 
N mononitrogen nitride nitrido 
Ns azide azido 
NH imide imido imino 
NH: amide amido amino 
NHOH hydroxylamide hydroxylamido hydroxylamino 
NoHs hydrazide hydrazido hydrazino 
NO nitrogen oxide nitrosyl nitrosyl nitroso 
NO2 nitrogen dioxide nitryl nitro nitro 
ONO nitrite nitrito 
NS thionitrosyl 
(NS)n thiazyl (e.g., trithiazyl) 
NO; nitrate nitrato 
N20; hyponitrite hyponitrito 
r 5 phosphorus phosphide phosphido 
phosphoryl phosphoroso 
PS thiophosphoryl 
PH:20; hypophosphite hypophosphito 
PHO; phosphite phosphito 
res phosphate phosphato 
a 4 eee arsenate arsenato 
aA carbon monoxide rae ; carbonyl carbonyl 
CH;0 methoxyl eae methanolate 
C:Hs0 ethoxyl ethatolate a pis 
Pata methanethiolate methanethiolato methylthio 
CN ea sai gy ethanethiolato ethylthio 
cyano cyano 
acts) face F oyerny " cvanaie a 
anate iocyanato an thiocyanato an 
SeON re isothiocyanato isothiocyanato 
TeCN ocyanate selenocyanato selenocyanato 
CO; ae tellveeey area 
H na carbonato 
ce hydrogen carbonate hydrogen carbonato 
CH;CO acetyl acetyl apetate Soetato acetoxy 
C04 acetyl 
oxalate oxalato 


1If necessary, oxidation state is to be given by Stock notation. 
@Although some additions mi Fo 


ght be made to this list, especially in the last tempt — 
has been made to do so at this time. Cf. comments at such rules as 3.31, 3.32, ear Re Spe eat ‘ 
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A rational system should be based upon crystal structure, and the designations a, 6, y, etc., should be 
regarded as provisional, or as trivial names. The designations should be as short and understandable as 
possible, and convey a maximum of information to the reader. The rules suggested here have been framed 
as a basis for future work, and it is hoped that experience in their use may enable more specific rules to be 
formulated at a later date. 

8.1.—For chemical purposes (7.e., when particular mineral occurrences are not under consideration) 
polymorphs should be indicated by adding the crystal system after the name or formula. For example, 
zine sulfide(cub.) or ZnS(cub.) corresponds to zine blende or sphalerite, and ZnS(hex.) to wurtzite. The 
Commission considers that these abbreviations might with advantage be standardized internationally: 


cub. = cubic hex. = hexagonal 
C: = body-centered trig. = trigonal 

if = face-centered . mon. = monoclinic 
tetr. = tetragonal tric. = triclinic 
o-rh. = orthorhombic 


Slightly distorted lattices may be indicated by use of the circa sign, ~. Thus, for example, a slightly 
distorted face-centered cubic lattice would be expressed as ~f.cub. 

8.2.—Crystallographers may find it valuable to add the space-group; it is doubtful whether this system 
would commend itself to chemists where 8.1 is sufficient. 

8.3.—Simple well-known structures may also be designated by giving the type-compound in italics in 
parentheses; but this system often breaks down because many structures are not referable to a type in this 
way. Thus, AuCd above 70° may be written as AuCd(cub.) or as AuCd(CsCl-type); but at low temperature 
only as AuCd(o-rh.), as its structure cannot be referred to a type. 
@C/f. 6.5 and 6.52. 


ABBREVIATIONS USED IN TABLE OF PHYSICAL CONSTANTS 


OF INORGANIC COMPOUNDS 


ee to 


(Ob et eis aie 


form 


acid 
absolute 
acetic acid 
acetone 
active 
alcohol 
alkali 
ammonium 
amorphous 


.| anhydrous 


approximately 


.| aqua, water 


aqua regia 
asymmetrical 
atmospheres 
bipyramidal 
blue 

black 

boiling 
brown 


.| brownish 


benzene 
cold 
calculated 
carbon 
caustic 
chloroform 
chocolate 
citric acid 
colorless 


.| colloidal 


commercial 
compounds 
completely 
concentrated 
constant 
contains 
corrosive 
crystalline 
cubic 


.| decomposes 
.| deliquescent 


derivative 
dibasic 
dihydrogen 
dilute 
dimorphous 
disagreeable 
dark 
doubtful 
ductile 
efflorescent 
emerald 
ether 
evolves 
evolution 


.| excess 


existence 
explodes 
extreme (ly) 
from 
feathery 
flakes 
flocculent 
fluorescent, 
formic 


5000 GO) ae gees ae ae 


DOIN eon 


powd........ 


glittering 
globular 
glycerin 


.| granular 


greasy 


.| green 


hot 
hexagonal 


.| heat 


hydrolyzed 
hydroxides 
hygroscopic 
insoluble 
ignites 
indigo 
indefinite 


.| inflammable 


infusible 


.| iridescent 
.| leaflets 
.| lemon 


ligroin 

long 

liquid 

light 

luminous 

lustrous 

methyl 

metal or metal- 
lic 


.| microscopic 


mineral 


.| miscible 
.| mixture 
.| modifications 


monobasic 
monohydrogen 
monoclinic 
nearly 


..| needles 


nitrate 
octahedral 
odorless 
offensive 
olive 


.| optical or 


optically 
orange 


.| ordinary 


organic 
oxalate or 
oxalic 
pale 
petroleum 
plates 
poisonous 


.| polymorphous 
.| powder 


precipitate 


.| prisms 


pressure 


.| probably 


TLIDAS Eee 


CUTD\s antes 


UNISiA eer etna 


volt., volat.... 


.| properties 
.| purple 
.| pyridine 


quadrilateral 


.| questioned 


rectangular 
reddish 
regular 


.| rhombohedral 


rhombic, ortho- 
rhombic 

soluble 

saturated 

solid 


.| sensitive 


scales 
secondary 


.| silver 


slightly 


solution 
solvents 
spontaneous 
steel 

stable 
sublimes 
suffocating 
sulfides 
sulfur 
symmetrical 
tablets 
tartaric acid 
tetragonal 
tetrahedral 
toluene 
trace, traces 
transparent 
translucent 
trigonal 
tribasic 
triclinic 
trimetric 
transition point 
turpentine 
unpleasant 
unstable 


.| very 
.| vacuum 


various 
violent, 
violence 
viscous 
vitreous 
violet 
volatizes 
white 
white light 
yellow 
yellowish 
soluble in all pro- 
portions 
above 


ee | ee 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS 


No. 


ald 


all 


al3 


al5 


al6 


al7 
al8 
al9 


a20 


a21 


a22 


a24 


429 


Name 


Actinium 
Actinium............ 


bromide)... ..... 
chloride, tri-........ 
fluoride, tri-........ 
hydroxide. . 
HOGG 5 ogi ss civ orto 
OxMlatOs7 oo one cis t 
oxide, sesqui- 
sulfide, sesqui- 
Aluminum... 


acetate, tri-......... 
acetylacetonate 


benzyloxide......... 


boride. . 


boride, di-.......... 


bromide, hexa- 
hydrate 

bromide, penta- 
decylhydrate 


butoxide, tert- 


chloride, hexa- 
hydrate 


chloride, hexammine 


diethylmalonate 
deriv 


ethoxidess-. sn... 


a-ethylacetoacetate 
deriv 
ferrocyanide........ 


fluoride 


fluoride 


fluoride, mono- 
hydrate 
fluosilicate.....:.... 


hydroxide.......... 


.|Al(CsH70)s 


Synonyms and 
Formulae 


Al(C2Hs02)s........... 
AL(GrHrOs) sneer eat 


AlAsOu.8H20.......... 

AN(CrHsO3)3..:.5.5.... 

Aluminum benzylate. 
Al(C7H710 )s 


AD Bisitrcsthnctome ccantcett 


Al(BrOs)3.9H20........ 
AlBrs (or AloBrs)...... 


AIBr3.6H20........... 


YN UST 193 COORG oon on 


Al(C«H0)s 


ALC ee 
Al(ClO3)3.6H2O....... 
Al(ClO4)s.6H20........ 


AlCls (or AleCle)...... . 


AICl:.6H20.... 


AIC ONE e seis eee 
Al(C7Hu1O4)3..... 6.0... 


ANCsEO) sees cece 
Al(CeHoOa)s........... 


Mol, 


550.19 
26.981 


204.12 
324.31 
310.02 


390.33 
348.38 


156.71 


7 


48.60 
572.84 
266.71 
374.80 


536.94 


246.33 


143.96 
385.43 
433.43 


133.34 


241.43 


235.52 
504.47 


162.14 
414.39 


Ala{[Fe(CN)o]s.17H20 . . .|1050.05 


AIFs.3$Hs0........... 


Nat..fluellite. AlFs.H20. 


Nat topaz. 2AIFO.SiO: 


Nat. boehmite. 
AlO(OH) 

Nat. diaspore. 
AlO(OH) 


AlM(CsHsQa)s.....-- 600% 


83.98 


147.03 
101.99 


184.04 


Crystalline form, 


wroderGee and Density or 
index of rte 
refraction oad 
silv wh met, cub..|........... 
wh, hex........./5.85 
wh cr, hex.......|4,81 
wh cr, hex....... 7.88 
1 SO OLD Sere) Mme Eee tree 
wh cr, hex...... .|919 
dk, cub..........16.75 
54\silv wh duct met, |2.702 
cub 
wh ‘solid. osc dlscsilt.4,<0nc aaphipoue 
co}, monocl...... 1.27 
wh powd........ -001 
wh cr powd ......%|. oca.e - eee - 
dk red-blk, 2.554 
monocl 
copper red, hex.. .|3.19 
Wh Or: DYE. ece leuce oes 
col, rhomb pl, 2.6410 
deliq (fused) 
col-yelsh need, 2.54 
deliq 
col need 5. shies sa] en 
wher at relelo.e. 1.02515 
yel-grn, hex...... 2.36 
col, rhbdr, deliq. .|........... 
eol, hygr......... 2.020 
wh to col, hex, fus 2.44% 
odor HCl, v liq 1.3120 
deliq 
col, rhomb, deliq, |2.398 
1.6 
col cr, hygr...... 1.412% 
Rieictv trnee are maeMe >. ie 1.08410 
WH, CP ere ate clavate 1.1423 
WHYOR scvantan aecars 1.101% 
Br powd ij ieis.e- ee ew) oe ante 
col, tricl........ .|2.882% 
wh cr powd 1.9147 
col, rhomb, 1.473, |2.17 
1.490, 1.511 
rhomb, 1.619, 3.58 
1.620, 1.627 
wh, orthorhomb 3.01 
microcr 
col, rhomb cr. . . .|3.3-3.5 
wh, monocl...... 2.42 
br pl, cont free 3.98% 
I:, deliq 
wh-yel cr, hygr. . . |2.63 
WOR oie nessa 1.03465 


B-51 


Solubility, in grams per 100 cc 


Melting Boiling 

point, °C point, °C 
1050 3200 + 300 |d to 
eubli800, 9 ]esec...c.se 
wUbl'O6O" Ps fatiaceees 
sub] 700-800}........... 
660.37 2467 
193, subl 314 

vac 
—H:0 
59-60 283-2840.5 
62.3 d 100 
97.5 263.3747 
93 d 135 

-|—-7.5 d7 

sub) 180, |..... 

m.p >300, 

sealed 

tube. 
stab to 1400 |d 2200+ 


Other solvents 


GRE ssc 
82 —6H20, 178/s 8 
d 262 
19024 atm =| 182.7782 69.91 ad 
subl. 177.8 | with viol 

d 100 pe attra ea veev HCl 
(: |g Re eee Be aN aces shame 
OS MLL 6.9. chew ott bs GBBT eoiacege 
134 205" d 8 
78-79 190-200" |e = |..... 

Be try Cement ee) sls als 

DIOP aublM lc ees 0.559% 8 

—2H:0 100 janhydr 250 |i sls 

Pied AMS es Tesora els sls 

bi) COMBA a liste eas seca i i 

— HO, trans|........... i i 

to y-Al:0: 

—H20,trans|........... i i 

to Al:Os 

— HO, 300 |........... i i 

191 360 ad 8 
d 185 d vs ve 
118.5 140.58 Lee ga Ph aL. coegeralee 
Pa oP cH Gees Sea oe en ve cece ewes 


s alk, HC],H:SO,; 
i conc HNOs, 
haca 


v sal; seth, bz 


slaa 


s hot HNO;; 
ia, alk 


8 al, acet, CS: 


sal, amy! al; 
sl s CS: 
sal 


. |v 8 org solv 


.|d dil a; i acet 


is dil HC) 


100!2-5 abs al; 
0.072% chl; 
sCCh, eth 
sls bz 

50 abs al; s eth; 
sls HCl 


v sisal, eth 


- |e ler 


edila 


ia, alk, al, acet 


sha,h alk 
aha, h alk 
is a, alk; i al 
s al, eth, CS:, 


liq NHa 
sal, CS: 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


a44 


a45 


a46 


a47 
a48 


a49 


a50 
a5l 


ad2 


a53 


ad4 


a5b 


a56 
a57 


a58 


a59 
a60 
a6] 


a62 


a63 


a64 
a65 
a66 


a67 


a68 


a69 


a70 
a71 
a72 
a73 
a74 


a75 
a76 


a77 


v78 


a79 
a80 
381 


Crystalline form, 
properties and 
index of 
refraction 


Synonyms and Mol. 
Name Formulae wt. 
| ae |e 

Aluminum 
NitrACe se. eee ae Al(NOs)3.9H20.......-| 375.13 
Mitride\ tf. pees ess VANTIN © eerctitier7ove fava ova) Sys heey 40.99 
oleate (com'!)..... . .|Al(CisH3302)3(?) - . - 871.37 
oxalate.............]Al(C204)3.4H20.... 390.08 
oxide. . SAleOs. 0 fee ccecs os et 301.96 
ORIGG Cereals ois ork a-Alumina, nat. corun- | 101.96 

dum. AlOa 
OXIDE Hee «sine ere y-Alumina. AloO;s...... 101.96 
oxide, monohydrate..|AloO3.H2O0............ 119.98 
oxide, trihydrate....|Nat. gibbsite, hydra- 156.01 
argilite. AloO3.3H20 
oxide, trihydrate... .|Nat. bayerite. 156.01 
Al203.3H20 
metaphosphate...... IAT (POs) septate i a)|| 20ace0 
palmitate, mono- Al(OH)2CisHa1O02... . - 316.41 
(com'l) 
1-phenol-4-sulfonate . |Al(CeHsOuS)s.......... 546.49 
phenoxide........../Al(CeHsO)s.... 306.27 
orthophosphate... .../AlPOs.......... 121.95 
propoxide. ....-..-./AMCsH7O)sn........% 204.25 
salicylate...........|Al(C7HsOs)s. . . 438.33 
selenidess 5... sss. sk AWS6a) eye 290.84 
silicate.............|Nat. sillimanite, 162.04 
andalusite, cyanite. 
Al203.SiO2z 
silicate.............|Nat. mullite. 426.05 
3A1203.2Si02 
stearate, tri-........ Al(CisHasO2)s..........| 877.42 
sulphatets..Met a. Os |Ala(SOa)ae 66. eee 342.15 
sulfate, hydrate... .. Nat. alunogenite. 666.43 
Ale(SOx)3.18H20 
sulfidetas. oc. 26 asic AloSs. . . 150.16 
thallium sulfate.....|/Aluminum thallium 639.66 
alum. 
AIT1(SO4)2.12 H2O 

Amerionanin 5 5:.:2.2..:51.45\| AT ater. oon c ote 243.13 
bromide-( 0! 0 42- [AmBre- a pewahnas ats t: 482.86 
chloride... 66.5 ....4 VV @: Cee aa ane | 349.49 
fluoride: 52)... 2a- Se AMR geen iawn ey 300.12 
iodide....... Amls... 623.84 
Oxide Memos Sera wae Am203. 534.26 
oxide, di-........... AmnO ss. i es, ca aoe 275.13 

Ammonia........... IN Eka Grantee ote i dia sinh 17.03 
Ammonia-di........ Trideuterio ammonia. 20.05 

ND; 

Ammonium = 
acetate.............|NHwC2HsO2........... 77.08 
acetate, hydrogen. . .|(NH«)H(C:HiO2)2...... 137.14 
aluminum chloride...|NH«Cl.AICl.......... 186.83 
aluminum sulfate....|NHsAl(SO,)2.......... 237.14 


col, rhomb, delig, 
1.54 
Wh or, h8x. se. 


wh powd, exist- 
ence doubted 
except as basic 
salt 

col, hex, 1.768, 
1.760 

col, rhomb cr, 
1.765 

wh micr cr, 1.7... 

col, rhomb, 

1.624 + 0.003 

wh monocl er, 
1.577, 1.577, 
1.595 

wh micr er, 1.583 


eol, tetr..... 


grayish-wh cr 
mass 

wh rhomb pl, 
1.546, 1.556, 
1.578 


redsh-wh powd... 


lt brn powd, 
unstable in air 


wh, rhomb, 1.66.. 


col, rhomb, 
1.638, 1.642, 


wh powd, 1.47... 

col, monocl, 
1.474, 1.467, 
1.483 

yel, hex, 
odor H:S, 


| d moist air 


col, oct, 1.50112. . 


silvery, hex 


wh, orthorhomb. . 


yel, orthoromb.. . 
redsh-brn, cub or 


col gas; liq, 
0.817, 1.325166 


wh cr, hygr...... 


col need, deliq.... 
wh cr 


redsh-wh powd...|.....- 


Density or | wetting | Boiling 
ee point, °C point, °C 
gravity 
eee On 
aes 73.5 d 150 
3.26 >2200 subl 
(in No) 2000 
3.965% 2072 2980 
3.97 2015+15 2980 + 60 
3.5-3.9 OE tae a bed cnacomn 
SOL Lee Oe, re rea le oe cute ne er 
2.42 tr tore BLP eaaie si 
AlO:.H20 
(Boehmite) 
2.53 tr to 
AlzO3H20 
(Boehmite) 
2.779 PRE fe. ci) RA CRE 
1.095 200 GPE Oise 
1.23 265. Wheres. stator te 
2.566 >1500 
1.05785 106 2484 
CWS pea lsh er eb licens 
3.247 1545 tr to >1545 
Al203.2SiO2 
3.156 LO 20 eee es cor tenn 
1.010 103 
2.71 ch TCONERAE Al 's.crent tease 
1.6917 d 86.5 
2.0213 1100 sub] 1500 
(Ne) 
2.325% 91 
Ae fe Re | 994+4 2607 
(extrap) 
ni ae ee subl Rs Aricent 
5.78 eobl 850: Fic ceme ee 
LP es lM ae | a oe 
GR PINT hava. ce aie SF ho verre eerste 
LDCS 27 sty)... SN. OS oo. 
0.7710 g/l | —77.7 —33.35 
760 mm 
FC chee onan —74 —30.9 
Velvia 114 d 
RNC «| 66 Shanes wos al 
sais State ms a a 304 Lcartataiousto ee 
Vw mlb Meno beth ia be an, 


Cold 
63.7% ved 
d d 
(N Ha) 
d 8 
i i 
i Pe eee eee 
0.000098” |i 
i i 
i i 
i i 
i i 
i i 
8 
aq Slogan 
fil i 
d d 
li A ee 
d 
i i 
i i 
Fi Me Weer ci Sis 
31.3° 98, 110 
- |86.9° 1104100 
err tee See 
. |4,.84° 65.1960 
Bs my eee | =e 
Ss CU gee 
tee! 78 i ee 
S 9 eae 
89.9 7.4100 
1484 id 
VM ton ccce 
ss Sees 
| Pies too 


Solubility, in grams per 100 cc 


Other solvents 


100 al; s alk, acet, 
HNO: a 
da, alk 


ial; v sls bz 


ial;sa 
vsisa, alk 


vsisa, alk 


sha, alk 


s hot a, alk 


d HF; i HCl); 
s fus alk 


ia, HF 


s al, bz, turp, alk 
8 dil a; sls al 
ial 


is a; i acet 


13.20” al; s eth, 
org solv 


7.895 MeOH; 
s al; sl s acet 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Name Synonyms and Mol. 
Formulae wt. 
Ammonium 
aluminum sulfate, Nat. tschernigite. 453.33 
hydrate N HsAl (SO«)2.12H2O 
orthoarsenate........ (NHa)3As04.3H2O...... 247.08 
orthoarsenate, di-H . .|NH«H2AsQu...........| 158.98 
orthoarsenate (NHa)2HAsOs........ 176.00 
mono-H 
metaarsenite........ IN Hs ASOSS isc ers pve 124.96 
mtide th eBle eas ake IN Nas hice Cons cs caste 60.06 
benzene sulfonate. . .|/NH«CeHsSOs.......... 175.21 
benzoate........... NHiuC7HsO2........... 139.16 
pentaborate.........|Aluminum decaborate. | 272.15 
N HiBsOs.4H20 
peroryborate........ NH«BOs.4H20.........] 85.86 
tetraborate.........-|Ammonium biborate. 263.38 
(N Ha)2BsO7.4H20 
bromatesedeccwes nl: IN EeDrOssd <orsccu estes 145.95 
bromide............|NH«Br 97.95 
dibromoiodide. .... . NHi«IBre...........---| 304.75 
bromoplatinate...... (NHa)2PtBre........-- 710.62 
bromoselenate..... . (NHa)2SeBre..........] 594.49 
bromostannate......|(NHa)2SnBre.......... 634.22 
cadmium chloride. ..|4NH«Cl.CdCh........ -| 397.27 
calcium arsenate. ...|NHs«CaAsOu.6H20..... 305.13 
calcium phosphate... |NHiCaPO..7H20...... 279.20 
carbamate........../NH«NH2CO:.......... 78.07 
carbamate acid Sal volatile. 157.13 
carbonate NH«NH2CO2.N HsHCO, 
carbonate)... .. 45 (NH4)2CO3.H20.....-.| 114.10 
carbonate, hydrogen. |Ammonium bicarbon- 79.06 
ate. NHsHCOs 
cerium nitrate(ic) . . .|(NH«)2Ce(NOs)s.......| 548.23 
cerium nitrate(ous). ./2NHs«NO3.Ce(NOs)3.4H:0 
558.28 
cerium sulfate(ous). . |(NH4)250«.Ce2(SOx)3.8H20 
844.69 
chiorate. 2920 8.0.3 NHClOre eae: 101.49 
perchlorate......... NA CIOi ss vcs 117.49 
chloride... ....|Sal ammoniac. NH«Cl 53.49 
chloroaurate........|NHsAuCh. . 356.82 
chloroaurate, hydrate|(NHsAuCls)s.5H20.... . 1517.35 
chlorogallate........|NHiGaCh............ 229.57 
chloroiridate........ (NHa)aIrCle....°......| 441.00 
chloroiridite........ (NHa)aIrCle.14H20..... 486.06 
chloroosmate.......|(NH4)2OsCle. .. -| 439.00 
chloropalladate...... (NHa)2PdCle. . . 355.20 
chloropalladite......|(NH«)2PdCh.... 284.29 
hexachloroplatinate. .|(NH4)2PtCle. . . . 443.89 
chloroplatinite...... (NHa)2PtCh..........| 372.98 
chloroplumbate. ....|(NH«)2PbCls. .... 455.98 
chlorostannate...... (NHa)2SnCle..........| 367.49 
tetrachlorozincate....|ZnClz.2NHsCl.........| 243.26 
chromate...........|(NHa)2CrOu...... matt 152,06 
dichromate......... (NH4)2Cr207..........| 252.06 
peroxychromate.....|(NH«)sCrOs...........| 234.11 
chromium sulfate(ic).|(NH4)Cr(SO4)2.12H20..| 478.34 
citrate, di(sec.)......|(NH«)2HCeHsO7.... . 226.19 
citrate, tri-(tert.)....|(NH«)sCeHsO7........ .| 243.22 
cobalt orthophos- (NH«)CoPOu..H2O ..... 189.96 
phate(ous) 


Crystalline form, 


properties and Density or 
index of Bpees 
gravity 


refraction 


1.64 
col, tetr, 1.577, 2.3119 
1.522 
col, monocl, odor |1.989 
NHs 
col, rhombiprig) |. ...crastan 
hygr ‘ 
Colipl St wgecaneat ae 1.346 
rhomb../.-..-:- -/1.342 
col, rhomb......./1,260 
WH Ob vase at ana ellie ee ta ers 
Gol, tetrc. sane aes os 
GO, HOX sis, <0 «ashe [ee Sees 
cub, coll hygr, 2.429 
1.712% 
met-grn pr, hygr |......... 
red-brn cub...... 4.26524 
red, oct cr 3.326 
col, cub *...... - 3.50 
col, rhomb, 1.6038|2,01 
col, monocl..... .|1,90515 
1 01) Re eset scr, der Se asiacurie aa 6 
col, rhombYe.s>. «|... 
Wh Oran suet caets. 
col, cub......<. 
col, rhomb or 1.58 
monocl, 1.423, 
1,536, 1.555 
or, monocl....... 
maonoel,. Sait ai chel: .ooares 
mMOnoclsee rt: ch.) 2.523 
col, monocl need..|1,.80 
col, rhomb, 1.482./1.95 
col, cub, 1.642... .|1.527 
yel, monoc! or 
rhomb 
yel, monocl...... fagh amare 
WAR CP ores iicats ce isae liek ee ae 
red-blk, cub..... ./2.856 
COM etrictyas aevd 2.93 ad 
red-brn, cub..... 2.418 
olive grn, tetr... ./2,17 
yel, cub, 1.8.... .13.065 
red, rhomb (tetr)./2.936 
Vel CUD! .05/ snes 2.925 
Wh) cub... ast -«i2:4 
wh pl, rhomb, 1.879 
hygr 
yel, monocl..... .|1,91!2 
or, monocl...... .|2.15%5 
red-brn, ub... =..1, 294-4 7S 
grn or vit, cub; 1.72 


1.4842 
wh gran or powd.|1.48 


wih GPGebign ee, ot ects... 
MATLCEI DOWEL co fai-cleNis «55-0610 hate sis eae 35 0g 


Melting Boiling 
point, °C point, °C 
Sees 
93.5 —10H:0, 
120 
Ge IN He Waccte nice @elmn  GNS cates 
yh — IN 9900 ieee setae sles 122.4% 
OU SE Goo caer d 
Pe VT be RAC ERS SrA TTR d 
160 subl 134 27.044 
expl 
27 l=27D | Wes suai are 98 320 
d 198 subl 160 19.6145 83.3100 
a ss WR APE eH] ate ease pra a do 7.0318 eRe Nae fs 
at  MEBBS Naeehcmers oe BR GBM Sy Ge oy sence ois. 
dd BRBAE lane ccon ete 7.2718 52.68% 
eee IA Fe aici vs vs 
subl 452 235 vac 97% 145.610 
198" Wee TEE Wises eee vs 8 
a4 Wo atelcesreaes 0.59% 0.361% 
Ry Pete cas, Al aoa sistas d d 
GP oe \iliticocaateratenns 6 VA erie! IEC eS eS 
<0 even < te ws oh e es 6 646 6 8 CED OL EEN 
cs Wi C0 te | Re cre 0.02 8 
Me ee Waaie cher eee a i d 
. |subl 60 vs d 
leubligae by aliiseshewe sone: 2515 676 
ISS ees AS eceaecinris 1001 d 
107.5 subl 11.9° d 
(d 36-60) 
Sra bare aie 141% 22780 
oa PUD Ele eee 318.20 [817.485 
—6H20, 100} —8H:20,150 |3.298 |......... 
(anhydr) 
102 expl . 128.79 11575 
tek es ee eee 10.749 |42.4588 
subl 340 520 29.79 75.8100 
Meats 520 8 Prkterceh we 
SEB Ee T1OO santas tare [Ae Linton li |e acest 
4ipadaih 2 Rae fraweroie vs vs 
5 pint ial 4 Satire coerce Nats 0.69% 4.38% 
eaitie]| | po serreercap 8 RPS 
a ALE ||) WEL of sls ' eras a 
diy ee ble ce eens Pe ee ama | Aine saree 
d 0.715 1.25100 
1402160) |e vhaetoer ins 8 8 
A120 = nw es ee eeees sls d 
ab ed Pleat en forerarseater, 33.145 vs 
d 150 a Sete AS), eA 
d 180 40.5” d 
dt 170! 200 1 |Ohosttsnttetert- 30,815 89” 
d 40 expl 50 isl 8 d 
lage = O17,08 nar ener 21.2% —-|32.g0 
100 
4 TOE oasis 100 
Ce er mee tl eae ache Ni Bee heel oe as 
SSS CS i d 


Solubility, in grams per 100 cc 


adil a;ial 


Other solvents 


ial 


i al, acet; sl s 
NH.OH 

1,06” 80 % al; 
i eth, bz 

19 c al; i eth, bz 

1.63% al; s glyc; 
i eth 


ial 


1078 al; s acet, 
eth, NH3 
s eth 


s NH.Cl; i 
NH.OH 

sa 

vs NH.OH; 
sl s al; i acet 

d al; s glyc; 
i acet 

ial, NH3, CS:; 
s dil MeOH 


ial, acet 


sls al 

s acet; sls al 

0.6" al; s liq NH3; 
i acet, eth 

sls al 


s al 
s al; i pet eth 
ial; s HCl 


0.005 al; i eth, 
cone HCl 


i al; sl s NHa, acet 

8 al; i acet 

i al, eth, sls NHs:; 
expl H:SO. 

sal, dila 


sl 8 al 
i al, eth, acet 
sa 


No. 


a133 


a134 


a135 


al36 
al37 


al38 
a139 
al40 
al4l 
0142 
al43 
al44 


al45 
a146 
al47 


0148 


al49 
28150 
al5l 
0152 


al53 
al54 


al55 
8156 
al57 
0158 
al59 
2160 
al61 
al62 
a163 
al64 
al65 
al66 
al67 
al68 
al69 


al70 
al71 


al72 
al73 


al74 


al75 
al76 


al77 
a178 


Name 


Ammonium 


cobalt (II)-selenate. . 


cobalt sulfate(ous).. . 


copper chloride(ic).. . 


copper iodide(ous).. . 
Cyanate icc. . 6+ es ies 


CYGRIOG shew nes ree 
cyanaurate......... 
cyanaurite.......... 
cyanoplatinite...... 
ethylsulfate......... 
ferricyanide......... 
ferrocyanide........ 


fluoantimonite...... 


fluoborates. <i/2%% 21 
fluogallate.......... 


fluogermanate....... 


fluophosphate, di-.. . 
fluophosphate, hexa.. 


AUOTIAS: 255665 ney 7 


fluoride, hydrogen... 


fluorosulfonate...... 
fluosilicate........ 


fluosulfonate........ 


fluotitanate......... 
fluozirconate........ 


trihydrogen para- 
periodate 

hydroxide.......... 

fodate., fil iis «o's aie 


lodide Sone ne eee s 


tridodide....... .<cea<, 
iodoplatinate....... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


(N Ha)2SeOu.CoSOu.6H20 


(N Ha)2S04.CoSOx.6H20. 


2NH,Cl.CuCh.2H20. .. 


NH4,lI.Cul.H:0...... 
NH.OCN...... 


NHiAu(CN)s.H20..... 
NHi«Au(CN)2........- 
(N Ha)2Pt(CN)«.H20... . 
NHsC2HsSO,..... . 

(NHa)sFe(CN)s........ 
(N Ha)aFe(CN)6.3H20... 


(N Ha)2SbFs Shey rameters 


INE B Bienes ae 
(NHadsGab oie... 05% 


(NHa)2GeFs...... 


INHePS0s5.. 5.00 0 


-|a-Nat. cryptohalite. 


(NHa)2SiF's 
IN HaSO sh des - acim rere 


CNHa) ePilgiecn. scccssc 
(NIH sSrbesewe ena 
(NHoaaZrF7........... 
INET Eis os: 2 etki atace nee 
Ammonium gallium 

alum. 

Ga(N Ha) (SO«)2.12H20 
(NHa)2HalOc.......... 


Inf: APSR: Gen meres 
CNHasPtlecewane- 


iridium chloride (III)|(NH4)sIrCle.H20...... . 


iridium sulfate. ..... 
iron (III) chloride... 


iron (III) fluoride... 


iron (II) selenate.... 


iron (III) sulfate. ... 
iron sulfate(ic)...... 


iron sulfate(ous)... . 


laurate, acid (mixt.) . 


magnesium arsenate . 


magnesium carbonate|(NH,)2COs. MgCO3.4H20 


NHalr(SOg)2.12H20... . 
2NHiCl.FeCls.H20..... 


SNH«F.FeFs.......... 
(N Ha)2SeOu.FeSOu.6H20 


(N Ha)2SO4. Fe2(SO)s. . . 
NHoFe(SO4)2.12H20 .. . 


(N Ha)2SOu. FeSOu.6H20. 


NH«CsHiOs........... 
NHiCi2H2302.CizHaOr. . 


NH«MgAs0x.6H20..... 


Mol. 


wt. 


489.02 


395.23 


277.46 


353.40 
60.06 


44.06 
337.09 
267.04 
353.61 
143.16 
266.06 
338.15 


252.84 


104.84 
237.83 


222.66 


119.01 
163.00 
37.04 
57.04 


117.10 
178.14 


117.10 
197.97 
241.29 
278.32 

63.06 
496.07 
262.00 

35.05 
192.94 
144.94 
398.75 
992.59 
477.05 
618.54 
287.20 


223.95 
485.93 


532.02 
482.19 


392.14 


107.11 
417.68 


289.36 


252.47 


Crystalline form, 
properties and 
index of 
refraction 


ruby-red, monocl, 
1.526, 1.532, 
1.541 


ruby-red, monocl, 
1.490, 1.495, 
1.503 

blue, tetrag, 
1.744, 1.724 

rhomb pl.... 


yel, monocl, 
turns bl in air 
col, rhomb...... 
wh, rhomb....... 
Wh oct cr. o...s05 


col hex pr and 
bipyram, 
1,428, 1.425 
col, rhomb....... 
col, pl .. : 
col, hex, deliq.... 
rhomb or tetr, 
deliq, 1.390 


a oct, B hex, col 

a 1.3696 
col, need........ 
GX Plats ncn oe 
rhomb, hex...... 


wh, monocl, deliq. 
OUD 14685. on ss. 


col, rhomb...... 


at ord temp in 
sol only 

col, rhomb or 
monocl 

col, cub, hygr, 
1.7031 

dk br, rhomb.... 


grn-br-bl, cub... . 

yel-red cr........ 

ruby-red, rhomb, 
hyer, 1.78 

col to It yel, oct. . 


lt grn, monocl, 
1.5226, 1.5260, 
1.5334 

wh, hex 

vit, cub oct, 
1.4854 


grn, monocl, 
1.487, 1.492, 
1.499 


Density or 
spec. 
gravity 


2.2287 


1.902 


1.993 


- 12.85 


3.30921 


2.514% 


y= 77 


Boiling 
point, °C 


Melting 
point, °C 


. |20.520 


Solubility, in grams per 100 cc 


Other solvents 


ial 


s a, al; sls NHs 


sl s al; s MeOH 
sl s al; i acet 


s al, eth, NHs 
0.008757 70 % 
EtOH 


d 150 


subl 551 220 vac 


2.0615 


154.29 


14,5101 


250,310 


sls eth 


d 420 
39-41 


d 100-110 


400100 


73.08 


ial;sdila 


ial 


© al 

4.87 al; sls eth, 
acet 

sa;ial 
sa;ial — 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


al79 
a180 


al81 


a182 


al83 


20184 
al85 
2186 


187 


a188 
al89 


al90 


al91 
al92 


a193 


al94 


al95 


al96 
al197 
al98 
al99 
a200 


a201 


a202 
a203 


a204 
a205 
a206 
a207 
a208 
a209 


a210 


a211 
a212 


a213 


a214 


a215 
a216 
a217 
a219 


a220 
a221 


Name 


Ammonium 
magnesium chloride . 
magnesium 

chromate 
magnesium 
phosphate 


magnesium selenate . 


magnesium sulfate . . 


l-malate, hydrogen . . 


manganese 
phosphate(ic) 

manganese 
sulfate (ous) 


molybdate.......... 
paramolybdate...... 


permolybdate....... 


molybdotellurate. .. . 
myristate, 

acid (mixt.) 
nickel chloride...... 
nickel sulfate....... 


Pi 7 eo ee ie 


nitratocerate........ 


oleate, acid (mixt.).. 
osmium chloride..... 
Oxalatesis, .<ucdes ss 


oxalate, acid........ 


oxalatoferrate (III).. 
palladium 

(II)-chloride 
palladium 

(IV)-chloride 
palmitate, 

(acid)- (mixt.) 
metaperiodate....... 
hypophosphate...... 
orthophosphate...... 


orthophosphate, di-H 


orthophosphate- 
mono-H 

hypophosphite...... 

orthophosphite, di-H. 


phosphofluoride, 
hexa- 


phosphomolybdate. . 


phosphotungstate. . . 
picramate.......... 


praseodymium 
sulfate 

propionate.......... 

perrhenate......... 


Synonyms and 
Formulae 


Mol. 
wt. 


NH.Cl.MgCh.6H20....! 256.80 
(N Ha)2CrOu.MgCr0u.6 H20 
400.51 
Guanite, struvite 245.41 
NH«MgPO:.6H:20 
(N Ha)2SeOs. MgSeOs.6H20 
454.40 
Nat. boussingaulite. 360.60 
(N H4)28Ou.MgS0u.6H20 
NH«HCsHiOs. ....... - 151.08 
INHGMnOge. sens 136.97 
NHsMnPO..H20....... 185.96 


(N Ha)2804.MnS04.6H20) 391.23 


(NHa)2MoQs.......... 196.01 
“Molybdic acid’’ com’1. |1235.86 
(N Ha)sMo70u.4H20 
3(N Ha)2.0.5MoO3.2MoO«.6H20 
608.17 
(N Ha)sTeMocOu.7H20 . |1321.56 
NHiCuHwO2.CuHO2. .| 473.78 
NH.CI.NiCh.6H20..... 291.20 
Double nickel saJt. 395.00 
(N Ha) 2SOu. NiSOu..6H20 
INHONOs cnn coe ei 80.04 
(NHa)2Ce(NOs)s....... 548.23 
NHiNO:..............| 64.04 
NH.CisH3302.CisHuOr. .| 581.97 
(NH,)20sCls.......... 439.00 
(NHa4)2C204.H20....... 142.11 
Ammonium binoxalate. | 125,08 
NH«HC204.H20 
(N Ha)sFe(C204)3.3H20 .| 428.07 
(NH4)2PdCly.......... 284.29 
CNiHgsPdOlass =55.-- 2 | 355.20 


N HiCisH2102.CisH 2202. .| 529.90 


IN HelOuenreatc.s 5 20 ae 208.94 
(NH4)2H2P206......... 196.04 
(NHa)sPOu.3H2O....... 203.13 
NHsH2POg............| 115,03 
(NHD):HPOK. 2.2. 132.05 
NH«HoPOs............| 83.03 
NHiHePOs...... 2.2655). 99.03 
NH«PFs..............! 163.00 
Ammonium molybdo [1876.35 

phosphate. 

(N Ha)aP (MosOw )« 
(N Ha)sP(Wa010)a.....-. 2931.27 
NHiCoHaNsOs.........| 216.15 
NH«CeH2N307.........| 246.14 
(N Ha)2S0«. Pr2(SOx)3.8H20 

846.26 

WHO vcs ons sina 91.11 
IN Hee. 35 = sie.2s c.2eccbe 268.24 


Crystalline form, 


properties and Density or 
index of pee i 
refraction tp aes 


col, rhomb, deliq .|1.456 

yel, monocl, 1.636,|1.84 
1.637, 1.653 

col, rhomb, 1.495, |1.711 
1.496, 1.504 


col monocl pr, 2.058) 
1.507, 1.509, 
1.517 
col, monocl, 1.723 
1.472, 1.473, 
1.479 
col, rhomb.......{1.5 
rhomb yarn ss 2.208 
Wh Ortey vestetoc ace mone 
pared, monocl, |1.83 
1.480, 1.484, 
1.491 
col, monocl pr.... 2.276, 
col-yelsh, monoc] . |2.498 
lt yel monocl pr [2.975 
col, rhomb...... .|2.78 
WH WOLIG'erees nacre ce Mbt tert 


grn, monocl, deliq/1.654 
dk bl-grn, monocl,|1.923 
1.495, 1.501, 


1.508 
col, rhomb, 1.725% 
(monocl >32.1°) 
yel-red, monocl..|......... 
wh-yelsh cr...... 1.69 
WHT DOW « cavsigers «ae remit 
blk, oct........./2.93% 
col, rhomb, 1.50 
1.439, 1.546, 
1,594 
col, rhomb...... .}1.556 
grn, monocl...... 1.78 
grnsh-yel, tetr....|2.17 
red oct cr........ 2.418 
yelsh soapy mass |......... 
or yel powd 
Gol; teteas.s case 3.05618 
COL Oe che atarors easter cere 
1) Sa OO MoH ale onpcidaobeks 
col, tetr, 1.525, 1.803 


1.479 
col, monocl, 1.52 .|1.619 


rhomb tabl...... 1.634 

col, monocl pr....|..-.-...- 
col, cubs, «mae. 2.180" 

Wel POW 24.0; 00 cfeer eee 
wh. b Mia pha 0 


redsh-brn cr powd 
red or yel, rhomb {1.719 


CE ome teks eG) s): 2.53 116-5 
pr, deliq......... {1.108% 
wh, hex pl.......|3.97 


Melting 
point, °C 


Boiling 
point, °C 


—2H20, 100/d 


>120 


169.6 210" 


60-70 expl {30 subl vac 
gS Lal tanto tists 
subl 170 
(+ AP eet laptanll® | 8 Peesncseternctnaic 


— H20, 170 


d 165 


d expl 423 
= SPC) 70) cere esas asl 


17.929 


32,2167 
7.98 
0.0031 


51.3% 


64,7100 
(anhydr) 


87110 


173.210 


106.07 


Solubility, in grams per 100 cc 


Other solvents 


dal 


vs dil a; i al 


sa;ial, NHs, acet 


ial; sa, alk 
sls al 


i al; s (NH«)2SOq 


3.8” al; 17.1% 
MeOH s acet, 
NHs3; i eth 

s al; sls HNO: 

s dil al; i eth 

80” al; 13.34 eth 

s HCl 

i NHs 


.ji eth, bz 


s) s dil NH.OH; 
i NHs, acet 

i acet 

ial, acet, NHs 

s al, NHs; i acet 

ial 


sal, acet; dha 


s alk; i al, HNOs 


B-55 
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SE ee nn ee a 
Crystalline form, é Solubility, in grams per 100 ce 
i A Density or ‘ k ies 
Synonyms and | Mol. properties and eee Melting ee 
Formulae wt. index of ee point, °C point, °C Cold 
refraction Saker Other solvents 
Ammonium 
229) rhodanidins 15-16-14) NILaNGse=cl-, ...| 76,12 |monoci er, to 1.305 149.6 d 170 128° 34760 vs al;s MeOH, 
rhomb at 92, acet; i CHCls 
| ~1.685 
a223| rhodium chloride... .|(NH4)sRhCls.1120......) 387.75  |dk red rhomb need). .. . .}—HyO, 140 |. , 1s s sls al; s dil NH«sCl 
a224| rhodium sulfate... ..}|Ammonium rhodium 529.25 jorange, 1.5150 . ; 102 REIN) (Fe Seats ye |S; SE re ee 
, alum. | 
Rh(N Ha) (SO4)2.121120 | 
a225| d-saccharate, NaH CelfsOs. .. . | 227.17 |wh need or : . | 1.2215 24.35100 ical;sh al 
hydrogen monocl pr 
a226| salicylate...... NElaC7Hs0s. 4 155.15 |col, monoel. : ; .|subl 11125 vs 28.825 al 
a227| selenate........ (N Ll4)2SeO 179.03  |col, monocl, 1.561, 2.1947 d , 41177 197100 i al, acet, NH; 
1.563, 1.585 
a228| selenate, hydrogen ..|NHiHSeQ.... : 162.00 |rhomb....... 2.162 d a nS, RS icin acct eee 
a229| selenide............|(NH4)2Se. _ 115.04 |col, or wh er noe ld PT | at hie ew we TORTS 
a230| sodium phosphate, Microsmic salt. 209.07 |col, monocl, 1.439,|1.574 d 97 ; ME nn A [sso er Se 
hydrate NHiNaH PO,.4 1120 1.442, 1.469 
a231! stearate, acid (mixt.) |NH«CisHasO2.Cisl{seO2..; 586.00 |wh er. ait wn Hd PLO vs (ee 0.375 al; 0.1925 eth; 
0.085 acet 
a232| succinate...... (N Ha)2.CaHsOn 152.15 j|colicr.... 1.37 ; eeideatil|ieccaceees 2 cf8) sls al 
a233 | sulfamate.... NH«NH2SOs. . 114.12 /large, pl, deliq Es {125 d 160 166.610 35780 ial 
a234| sulfate........ .|Nat. mascagnite. | 132.14 Jeol, rhomb, 1.521, |1.7695° d 235 i An ins etl ONG 103.810 ial, acet, NH;3 
(N Ha)2S04 1.523, 1.533 
a235| sulfate, hydrogen....|Ammonium bisulfate...| 115.11  |col, rhomb, 1.473 |1.78 146.9 d 100 vs sl s al; i acet 
NH«HSOu 
a236| peroxydisulfate......|(NH«)2S20s. : | 228.18 |col, monocl, 1.498,/1.982 d 120 Si ee 58.29 V 8 oo) pee ha spacey 
1.502, 1.587 
a237| sulfide, hydro-. NH«HS.. | 51.11 |wh rhomb, 1.74 1.17 11 8150atm 88, 41941m 128.1° d sal; NHs 
a238| sulfide, mono-.......|(NH4)2S.. ..| 68.14 |col yel cr (> —18),]...... wala emer (Aor d sal; vs NHa 
hyer 
a239| sulfide, penta-.......|(NH4«)2Ss...... | 196.40 |yel pr... Sesto she ie DLS to Wivene ays ayes «AMO. 4 ene s al, ieth, CS: 
a240)| sulfitess.4-.- -- .|(N Ha)2S03.H20.... 134.15 |col, monocl, 1.515 }1.4125 d 60-70 sub] 150 32.40 60,4100 sls al; i acet 
a241| sulfite, hydrogen....|Ammonium bisulfite. | 99.10 |rhomb pr, deliq . .|2.03 sub] 150 71.89 84.700 ee ee eta 
NH«HSOs3 (in No) 
a242) dl-tartrate..........](NH«)2C«HiOc.........| 184.15 Jeol, monocl, d, 1.601 d ova 4/08 OD 81.178 sls al 
a 1.55, 8 1.581 
a243 | dl-tartrate, hydrogen |NHsHC«HaOe. . . .| 167.12  |col, monocl pr, 1.636 d ; .|2.3515 3.24% ial,sa, alk 
1.561, 1.591 
a244/ tellurate......... .. [ON Ha)2TeOu.... .. .| 227.67 |wh powd. 3.024245 d ss 3 ial; sdila 
a245| thallium chloride... .|3NHsCl.TICls.2H20....| 507.23. |col........ 2.39 re Pees | nn ar) hoe. aa ee, 
a246) thioantimonate...... (N Ha)sSbSu.4H2O0......| 376.18 lyel pr... alesse aera 9 Meee i 274) d ial, eth 
a247| thiocarbamate......|NHs«CS:NH2..... 110.20 |yel cr. ‘ esas »..|d 50 ; ow (ve #2 sal; sls eth 
a248| thiocarbonate, tri-...|(NH«)2CSs.. . 144.28 |yel cr, hyer. Peiaeec SUD : ...|v8 d sls al, eth 
a249| thiocyanate........ NH«SCN ne ee 76.12 col, monocl, deliq }1.305 149.6 d 170 128° vs s al, acet, NHs 
a250| dithionate....... ..1(N Ha)28206.4H20......| 205.21  |col, monoel 1.704 a! 130) eB licens 5 a) 1e5e vs ial 
a251| thiosulfate...... (NHa4)2S203...........! 148.20 |col, monoel, hygr.|1.679 d 150 Ale eg a 103.3! |i al; sl s acet 
a252/ titanium oxalate, (N Ha)2TiO(C204)2.H20 .| 294.03 |....... ~~ ff eH |B ey aa 2 ee .../ve  |..¢.ene Pr oor Ah tic v4 
basic 
a253| uranylcarbonate..... 2(N Ha)2COs.U02CO3.2H20 yel, monocl..... .|2.773 d 100 . [5.819 d s(N Ha)2COs, 
558.24 aq.SO2 
a254|) uranylfluoride, penta-|(NH4)sUO2Fs..........]} 419.14 |tetr er, 1.495.... .|3.186 subl RP | I eS ait 
a255| valerate............ NE CpisOxes ate cer hil 110-10) trol or whichos<. «||. so ace. ; PR s al, eth 
a256| metavanadate.......|NH«VOs...... .......| 116.98  |wh-yelsh or col er |2.326 d 200 ov eae Obes 6.95%, :d- 0] emer argc 
a257| vanadium sulfate....|NH«V(SOx)2.12H20....| 477.28 |red to bl..... .. .|1.687 49 vend Gere 28.452 |... ieee ee 
a258| zinc sulfate...... - -|(N Ha)2SO04.ZnSOu.6H20 | 401.66 [wh monocl, 1.489,|1.931 d cshooelee 4200  eeetecee batt ware 
; 1.493, 1.499 (anhydr)| (anhydr) 
a259 |Antimony...........|Sb..... : ..| 121.75 |silv wh met, hex .|6.68425 630.5 1750 i i s hot cone H2SO,, 
P d aq reg 
a260| bromide, tri-........ SbBrauge re. .| 361.48 |col rhomb, 1.74. .|4.14823 96.6 280 d d s HCl, HBr, CS», 
NHa, al, acet 
a261] chloride, penta-.....|SbCls..... Rs 299.02 |wh liq or monocl, |liq 2.336, |2.8 7922 d d s HCl, tarta, 
1.6014 CHCl: 
a262| chloride, tri-....... Butter of antimony. 228.11  |col, rhomb, deliq .|3.14025 73.4 283 601.6° 0 80 s abs al, HCl, 
Sea tart a, CHCl, 
: bz, acet 
oa aa pee te aoe roeessescesess | 216,74 Jeol oily liq.......|2.09 liq {7 149.5 .-.. | s KF 
ee ae SS: ae aes Ps eee ee les.no col, thomb.... .. . |4.37920.9 292 subl 319 384.7° 563.67 |i NHs 
hi ose ‘Sask Bivvssssss-0.....) 124.77 Jinflamm gas... ..|gas 4.36; |—88 — 17,1781 0.41° eeeee ees {1500 ml A; 
i 25 
a266| iodide, penta-.......|SbIs................. TOR. 20e lore eee ane | ae 79 400.6. ee Sonn ay sid 
S267 ||" iodide; tri-.7a... asa blavemeet eee. x 502.46 |ruby-red, hex, 4.91717 170 401 d d ial; s CS:, bz, 
: 2.78Li, 2.364; HI, HCl 
8268 | iodosulfide =. a5 oct |\SPSIae |. tuts ens as BOT Sak red sired deco 392 d i i id cone HCl; 
iCS: — 
eee CO ld CO 
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Synonyms and 
Formulae 


Antimony 
a269| mercaptoacetamide..|Antimony thiogly- 
colamide. 
Sb(C2:Hs«NOS)s 
a270| nitrate, basic....... 2Sb203.N20s(?)........ 
a271 nitridé...7..... emer BDN. Si ap Grestccccreraccaca.s 
a272| oxide, penta-........ Sb20s (or SbsOw)...... 
a273| oxide, tetra-........ Nat. cervantite. 
Sb20. (or Sb203.Sb20s) 
a274 oxide, tri-..........|]Nat. senarmontite. 
Sb203 (or SbiOc) 
a275 |» oxide, tri-.......... Nat. valentinite. 
Sb203(or SbsOs) 
a276| III oxychloride(ous).|SbOCl............... 
a277| III oxychloride(ous).|SbsOsCh:.............. 
a278| oxyhydrate......... SinOs Fasc coc sh 
a279| III oxysulfate, ShrOSOGicas.ascnest 
di-(ous) 
a280| potassium tartrate ../Tartar emetic. 
K(SbO)C«Hi06.4H20 
a281| selenide............ SbiSes.n. aan seus ty 
a282 III sulfate..........|Sh2(SO«)s............. 
a283 | sulfide, penta-....... Bbasecacth eienecs oe 
a284/ sulfide, tri-......... Nat. stibnite. SbeS:.... 
a285| sulfide, tri-......... SsGsShhakice cc cea ake 
a286| d-tartrate.......... Sb2(C4HiOe)3.6H20..... 
287 ls telluride; trie... cc. GiSbsTes.cnb.ce ss ce wae 
a288 |Argon............... Ar Miibeitt cc Ae nety § 
a260 lArsonie A)... 7TNSI ASMA. cece ek 
a2G0Arsenis «. ic)... PR Ags Mie ORR, 
a291 |Arsenic acid, meta- ..|(HO)AsO, ........... 
a292| ortho-..............]/HsAsO«.$H20......... 
OR ORIURADV ECs ee oe ee gh it | La BO7 lore oss aku oe 
Arsenic 
B204.) bromides tris. cic. e (ASD. 3605 cose os ciel 
a295| chloride, tri-........ MeClese Wala. ce emt en atk 
a296/ fluoride, penta-...... VT Pe? Renta | 
a297| fluoride, tri-........ ASE S$: we toa 
a298| hydride............ Arsine. AsH;.......... 
a299| iodide, di-.......... Po Er cah oe rem | 
a300| iodide, penta-....... gS NS oO, ee eT 
a301| iodide, tri-.......... Agls. St ctss «sense 
ROOT PF OXIGE) PETite ce oor es TIAMOSs oe bs cn icccce nek 
a303| oxide, tri-.......... AsO a ei tues wane 080-8 
a304/| oxide, tri-.......... Nat. arsenolite. 
As10s (or AsiOc) 
a305| oxide, tri-.......... Nat. claudetite. 
AsO: (or AsO«) 
a306| (III)oxychloride(ous)|AsOCl............... 
a307| phosphide, mono-...|AsP.................. 
a308| selenide............ AssSe ish. 00553 fb FR 
0309/ sulfide, di-.......... Nat. realgar. As:S:..... 
a310| sulfide, penta-....... Agee. iG cao hewn sts 


Mol. 


392.12 


691.01 


135.76 
323.50 


307.50 
291.50 
291.50 
173.20 
637.90 
359.13 
371.56 
333.93 
480.38 
531.68 
403.82 
339.69 
339.69 
795.81 


626.30 
39,948 


74.9216|gray met, 


299.69 
123.93 


150.95 
265,87 


Crystalline form, 
properties and 
index of 

refraction 


Density or 
spec. 
gravity 


Wh BOSSY OF. ster sls fretia casera. d 
OF POW. dedi. oe Pec cs okt d 
yel powd .|3.80 (dep on| —O, 380 
temp) —O2, 930 
wh powd, 2.00. . .|5.82 —O, 930 
wh, cub, 2.087. . .|5.2 656 
col, rhomb, 2.18, |5.67 656 
2.35, 2.35 
Wh’ MONO], .:cde<. Ve care eng d 170 
monocl..........|5.01 d 320 
wh, amorph......|........ — H20, 200 
WD. sss WO Mahs a 4.88; coum the. Mba.) 
sol cr... ae we 2.6 —}H20, 100 
Poy Ce) ae ns aise cece lo ate to ccr 611 
wh powd, deliq.. .|3.6254 d 
yel powd, prism. . |4.120 d 75 
blk, rhomb, 3.194,/4.64 550 
4.064, 4.303 
yel-red, amorph. .|4.12 550 
wh cr powd......,56/i.0. sopeds tier . SRL.) 
Poe Mepeemrictee sod 6.50" 629 
col inert gas, 1.784% /1 — 189.2 
cr: 1.65733, 
liq: 1.40716 
5.7274 ‘817 (28 atm.) 
hex-rhomb 
yel, cub........./2.02618 d 358 
wh, hyg@r: ssi... ./@esabiene d 
wh translu hygr cr|2.0-2.5 35.5 
OOL DET Mc on acttereanll ten aku. ta forms ortho- 
arsenic acid 
206 d 
col-yel hygr pr.. .|3.54%5 32.8 
oily liq or need, |liq 2.16370 —8.5 
1.621} 
COL MEFs a cgn vile ig) —80 
olly liq: 252.460. . liq 2.666 —8.5 
COL Cas aks nana gas 2.695 —116.3 
liq 1.689%.9 
POG PII eee eas | gee eas d 136 
| RO Sey eae 3.93 76 
red hex, ca. 2.59, |4.39" 146 
ca, 2.23 
wh amor, deliq.. .|4.32 d 315 
amor or vitreous . |3.738 312.3 
col, cub or fibr, |3.865%5 subl 193 
1.755 
col, monocl, 1.871,|4.15 193, subl 
1.92, 2.01 312.3 
Bnei hee «ol vee een d 
br-red powd.....|........ subl, d 
EOFs ics ccdiae « s « 4.75 ca, 360 
red-br monocl, a 3.50619 a tr 267 
2.46, 2.59, 2.61 | 83.254 8 307 
FOL s 5 asta Be aie sl sere ops e.:\0, 41,1 B00 


221 d d 
130.2 d d 
— 53 8 
— 63752 d d 
—55 20 ml 

(d 300) 
We tbreven tun en d 
403 6% 30d 
Ys riiaiPohe bt -0)« 15016 

3.7% 10.1410 

MAY et! cloha Fie 5 1,22 
457.2 1,28 
OGM d d 
J nba noes d d 
BR Meron ae i d 
565 i i 
|S ROnen eer 0.000136° |i 


Solubility, in grams per 100 cc 


Other solvents 


HNO; 


s KOH, HCl, 
tart a, aca 

s KOH, HCl, 
tart, a, aca 

8 acet, HCl, C8:; 


3.01% cm? 


OAT d 

Hie puet d 

Ree A an vals 

paces tes vals 

1550 subl_ |v sls sls 

1550 vals sls 

berriedsiole maser i d 

cate hEab i 

A rice ae sls sls 

Sake eS d d 

atthe areas 8.3 33.3 

vals 

FEVER i d 
catedstshstare i i 

ca 1150 0.00017518}..... 

ca 1150 0.00017518|. . 

HR Deh. a0 8 

— 185.7 5.6° cm? 

613 subl i i 

B isieo nonin ane i i 

forms ortho-|d 

arsenic acid 


—H:20 160 |302'?-5 |50 


i al, eth, CHCl: 
s HCl; i al, eth 
s alk 
s, H2SOu 


i al; 6.7 glye 


s cone HCl 

8a 

i al; s HCl, alk, 
NH«HS 

sal, NH«HS. 
K28, HCl; i aca 

s al, NH«SH, 
K2S, HCl; i aca 


s HCl, HBr, CS: 
s HBr, HCl, 
PCls, al, eth 


s alk, al, eth, bz 

8 al, eth, bz, 
NH.OH 

8 CHCl, bz 


sal, eth, CHCls, 
bz, CS: 


5.2 CS:; 8 al, eth, 
bz, CHCls 

sal, a, alk 

s alk, alk carb, 
HCl 

s al, alk, HCl 


sal, alk, HCl 


sl s CS:; 8 H2S8O., 
HC}; i al, eth, 
CHCl 

8 alk 

s K:8, NaHCOs 


s alk, alk sulf, 
HNOs 


B-57 


Arsenic 
sulfide, tri-.... 


Auric or Aurous.... 
noetate. xed. cn car 
acetate, hydrate..... 
MMS ee ek Se 
orthoarsenate........ 
orthoarsenate, 
mono-H 

arsenide...... 
aside tata: sii aas 


azide, hydrate...... 
bensoate ss <6/.6 waco 


bromide, dihydrate 


bromofiuoride....... 


bromoplatinate...... 
butyrate 
Carhidetstsists .<.% 
carbonate(a)........ 
carbonate(§)........ 
carbonate(y)........ 


chlorate............ 


perchlorate. . 
perchlorate, hydrate. 
chloride a.......... 


chloride @ 
chloride, hydrate... . 


hypochlorite 
chlorofluoride....... 


cyanoplatinite...... 


dithionate.......... 


ferrocyanide........ 


-|Ba(BrOs)s. HO 


.|BaBr2.2H20. 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


..|/Nat. orpiment. As:S;... 


See Gold 
Ba Bt 


NBs (Ciao ese. 


Ba(C:Hs0:)2.H:0...... 


Ba(NHz3):....... 
Bas(AsOu)2.......-..-. 
BaHAsQy.H:20..... : 


BasAs:....... 
Ba(N3):......- 


Ba(Ns)2.H10.... 
Ba(C7HsO:2)2.2H20..... 
BaBe. 3.0%: : , 


BaBre.ccaece esos oes 
BaBr:.BaF:........... 


BaPtBre.10H:0........ 
Ba(CsH7102):.2H20..... 


Nat. witherite. BaCOs . 
Ba(ClOs):.H:0........ 
Ba(ClOOs: .-5-6- 8 


Ba(ClO,)2.3H20....... 
BaCl: 


BaCl:. .. 
BaCl:.2H20... 


Ba(ClO):.2H:0........ 
BaCl:.BaF:........... 


BaPtCls.6H10......... 


BaPtCh.3H:0......... 


Ba(CsHsSO«)s.2Hs0... . 
Ba:Fe(CN)«.6H:O..... 
Bas(GaFs):.HxO0....... 


246.04 


137.34 
255.43 
273.45 


169.39 
689.86 
295.28 


561.86 
221.38 


239.40 
415.60 
202.21 
411.16 
297.16 
333.19 


472.49 


992.04 
347.57 
161.36 
197.35 
197.35 
197.35 


322.26 


336.24 
390.29 
208.25 


208.25 
244.28 


276.28 
383.58 


653.24 


528.35 
253.33 
353.33 
389.36 


761.30 
916.33 
189.38 
508.56 


333.50 


423.62 
594.73 
797.46 


Crystalline form, Tidesitoae 
properties and Bale: Melting Boiling 
: 5 -LaWe i teers 
index of ecayiiy point, °C point, °C Cold 
refraction 
water 
yel or red, monocl,|3.43 300 707 0.00005'8 
2.4, 2.81, 
3.02 (Li) 
yel-sily met 3.512 725 1640 d, ev Hz 
col cr 2.468 "rod 1h... AR .|58.8° 
col, tricl, 1.500, |2.19 = HO A150}... Lea 76.4% 
1.517, 1.525 
gray-wh cr..... fen WORE Y BOO: STR Uh coal ld 
Sphe le be a¥acdls ches be 5.10 1605 0.055 
col, rhomb or 1.9315 = Hs, /180 1)... oer sls 
monocl, 1.635 
| Re Se Te OE es ee Se (ee d 
monocl pr...... .|2.936 —Nz, 120 _|expl 17.37 
EIOL Watt: aided ch Meats av he 3 esply Alka ask vs 
col, nacreous leaf.|........... = DH sOPE100) odie wie eres 8 
met-blk, cub... . .|4.36t% 2270 eA 
col, monocl..... .|3.9918 Oe PORT EE Bee cence 0.3° 
Colic. 1. 765.a:000. 4.781" 847 d 104.1” 
col, monocl, 1.713,/3.58% 880, —2H20, 120)151” 
1.727, 1.744 (—H:0 
75) 
ool pl; = BSA MOG wog AE CBRE. sk ceeccew. nas d 
monocl..... Kf |) i Serr Nae 
MOL, Cia hs, <a ene MNKs AD. . SOR RS, Sil. 5 eens ae 37.42° 
ray tate. hoe... [Senet OO. He Pe... <5 en atteteoe d to C:H: 
Wh: hex 5.25:04 200/443 174Qrotm d 0.002% 
Pe aif te scuaccuans fad ox seyecatnos aue-e oO UO: 8, OBB S. « ccasrararasras POM ae 
wh rhomb, 1.529, |4.43 to 6, 811 d 1450 0.002218 
1.676, 1.677 
col monocl, 3.18 414 —O, 250 27.415 
1.5622, 1.577, (—H:0, 
1.635 120) 
eal, hen i=. 5.2h.....|3.2 505 198.5% 
col, hex, 1.533... .|2.74 a. 400) «FR asiatstise eck 1988 
col, monocl; 3.856% tr to cub 1560 37.5% 
1.7303, 1.7367, 962 
1.7420 
Gol, questi 3.917 963 1500. . OMe, 
col, monocl, 1.629,|3.097% —2H:0, 113|35.7” 
1.642, 1.658 n> 
CO OP. Vusken nae: - ld eed 
col, tetr, 1.640 e551 tet OAM, Cee ee Rhea tem gate d 
or-yel, monocl. . . .|2.868 —5H20, 70 |d 8 
dk red pr....... ./2.868 —3H20, 150)........... ve 
yel, rhomb....... 4.406 ON hc se acrGn aterm 0.000341¢ 
red, mOnocl es 5c AW ere ts ols 4 oa eee als 
bright red-yel = |... 0. 5 0 wes = SHO, 190). 5 cnemas d 
need 
grn-blk, hex..... 1) Mand) |b) Aeeerncetaeire tei IC a5 i 
Wh POW eae es sll rte. kee wre = 70} 150)... cs cgeste 0.040618 
wh.or powd!s7 5. Mes OM HOR MAE: nt eenet pills s-0 aa et ates 80" 
(a) monocl, yel, |{a) 2.076 —2H:0, 100}........... 31 
a 1.6704 
(b) grn, rhomb b) 2.085 
col, rhomb or 4.536186 CO bE) eersirrnenrer its 24.758 
monocl, 1.586, 
1.595, 1.607 
wh lust leafc2.5..07 SORE Mie 5 Seas ehstlle was oe Sree is 
yel, monocl...... 2.666 = HO, 40 | fic... ccd ees 0.17 
WhiGh ic Hncvlass 4.06 SAMIR Uo tadees ce i 
110; 
—$H,0, 
230 
col, cub, 4.89 1355 2137 0.12% 
1.4741 np 
Bieter chee yd 5.218 | Weld RAR dna eee d 


Hot 
water 


sls 


111.2100 


562,310 
8 
5gteo 


Solubility, in grams per 100 cc 


Other solvents 


8 al, alk, alk carb 


is al; i bz 


d Cle, F:, Br2 
abs al 0.017!5; 

i eth 
sls al; i eth 
sls al 
is HNO;; i HCl 
i al; 8 acet 
veal, MeOH 
vs MeOH, s al 


i al; s conc HCl, 
cone HNO; 


8 a, NHCl; i al 
sa, NH.Cl; i al 
sa, NH.C); i al 


sls al, acet, HCl 


veal 

al 1246 

el s HCl, HNO3; 
veleal 


vsieal 


isl s HCl, HNO3; 
veleal 


i al; s conc HCl, 


HNO: 
da, al; i MeOH, 
eth 
3 a} 
6 min a 
s h conc H:SO« 
is conc CrOs soln 


ia o, fus carb 
ls al; e HCl 


18 70% al 
ial 


lea, NHCl 


i al; conc HCl, 
cone NHOs 


No. 


b46 


b73 
b74 


S32 88 & & & 8283 3 93 


Ss 
= 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


nese Formulae 
Barium 
fluosilicate.......... BaSiFevcse «nove 279.42 
formate.«... 20. ale Ba(CHOs)s........... 227.38 
gluconate........... Ba(CsHu107)2.3HO..... 581.69 
WYGrides farts Gisic nisms Ba He voce tsetasecs Satis ak 139.36 
hydroxid@. 6 «1.54 5-% Ba(OH):.8H:0........ 315.48 
hyponitrite......... BaN:0:.4H:0.........| 269.41 
dodate un se sce wot Ba(iOs)acb ders cates 487.15 
iodate, hydrate...... Ba(IOs):.HxO0......... 505.17 
WOUIGG =, Sarco eiete eset Baleetcheccocessee 391.15 
iodide, hydrate...... Bals:2Hs0 5.63; -2.5.5 80s. 427.18 
iodide, hydrate...... Bals.6HaO «6 6)5s.6<c:0-0chs 499.24 
laurates.fi. accuses Ba(Ci:HwO2)s.....-..- 535.97 
Emalate it iiecccsass BatnHOer ous escewc: 269.41 
malonate........... BaCs:H10..Hs0........ 257.40 
manganate......... Baines ics ceo noucast 256.28 
per-manganate...... Ba(MnO,):.........-- 375.21 
methylsulfate....... Ba(CHsS0,):.2H:0... .| 395.56 
molybdate....... Ba Mees ors cisccceeare 297.28 
myristate.......... Ba(CuHrO2):......... 592.08 
Mitraleses: .s0. ows Nitrobarite. Ba(NOs)s..| 261.35 
Mitride. 3h. 050.5045 BaiNasicnerccscutapuct 440.03 
Ditrite 4.6)-)s6. ss te Ba(NOe)ss5eeeues A 229.35 
nitrite, hydrate. ....|/Ba(NQOz):.HxO0......... 247.37 
OXBIAt@ go o4. 06 e.r 5 cit BaCOid eee ae 225.36 
Oxides di. ccca. cad Ba Oizecisctieve. crore vaceeishs 153.34 
ONION oak ad ne MOR 0d e o:hitins eae oe oe 169.34 
oxide, per-, hydrate .|BaO:8H:0............ 313.46 
palmitate........... Ba(CisHnO2)s......... 648.19 
hypophosphate...... BaPOs Ads: «<< .+ eet): 216.31 
orthophosphate di-...|BaHPO,.............. 233.32 
orthophosphate, Ba(H:PQ,)2........... 331.31 
mono- 
orthophosphate, tri-..|Bas(PO«)2............. 601.96 
pyrophosphate...... BasPOt phic cows evn vls 448.62 
hypophosphite...... Ba(H:PO:):.Hs0.......| 285.33 
propionate.......... Ba(CsHsOs):.HsO...... 301.50 
salycylate.......... Ba(C7HsOs)s.HsO...... 437.65 
selenate............ Ba SeQa iis esc ease a(eissists 280.30 
selenide............ Babe de vessys sc ute 216.30 
metasilicate......... Babies ices saales 213.42 
metasilicate, hydrate.|BaSiOs.6Hs0.......... 351.52 
Mrearate 40% 550603 58 Ba(CisHwO2)2......... 704.13 
succinate........... BaGiHeOil coe. sa vctk 253.37 
sulfate............. Nat. barite, 233.40 
prec. blanc fixe. BaSO, 
perorydisulfate...... BaS0s.4H1O.......... 401.52 
sulfide, hydro-...... Ba(HS):.4H20......... 275.56 
sulfide, mono-....... 11? Ss eee ee 169.40 
sulfide, tetra-....... Bass HsOitacacticusnat 283.61 
sulfide, tri-......... Baden sas cbpaewck 233.53 


Crystalline form, 
properties and 


Density or 
spec. 


index of N 
gravity 


refraction 


rhomb need...... 


col, rhomb, 1.573, |3.21 
1.597, 1.636 


pr or rhomb leaf..|........... 
STAY OP essere es oh 4.21° 

col, monocl, 2.1816 

1.471, 1.502, 1.50 

wh cr powd...... 2.742% 
monocl.......... 4.998 

col, monocl...... 4.6578 

Col GF Ss. eee 5.15% 


OO), HOX.c:s cavige tal |lceterertemieteieys 
wh leaf ore%, a... |-Chb 4 «ates 
CON di cade's ixieiiacn ach an sf peed 
gray-grn, hex... .|4.85 
br-vit cr... .....{/3.77 
Col off oF ..6ci ste]. sce. alti 
wh powd 4.65 
col cub, 1.572 3.24" 
Wel-broscnsaay 2 4.783% 
col, hex..........|3.23% 
col-yelsh, hex 3.173” 
Clin oat «46 2.658 
col, cub, wh-yelsh|5.72 

powd, 1.98 


wh-gray powd....|4.96 
col, hex.........|2.292 


wh or powd.5}.....cjome. 1 lowe 


wh, rhomb, 1.635,/4.165% 
1.617 


bricl 0% 6 ices... /9.08 

wh, .cub.«. sc 4,116 

wh, rhomb...... 3.9% 

wh, monocl...... 2.907 
rhomb, 816518) ctliavess scorn 
Wh. MOO cats fos © lle ceed ecaiera ate 
wh, rhomb....... 4.75 

wh cub disc, np, |5.02 

2.268 


col, rhomb, 1.673,/4.399 
1.674, 1.678 


rhomb, 1.542, 2.59 

1.548, 1.548 
Wh, DoW Malas bs ofol ete cra AURA 
WHIDOWE eee t a llesisctests ccceh 
wh, rhomb 4.5016 


(monocl), 1.637, 

1.638, 1.649 
WH MONODE M09 os fell oie ess cris ale iy 
vel, rhombs 7s.« <bil-Ginwias clemas 
col, cub, np 2.155 |4.254 
red or yel, rhomb. |2.988 
MOL MED Gli yc pies leans 60h 


Melting Boiling | 
~ ate. LTS 
point, °C point, °C Cold 
water 
1d SOG PV isisversvarocstene 0.02617 
dd SQuGte lo o5. athe 27.76° 
=SHO; 9 | hectare 3.3185 
100; d 120 
d 675 1400(?) d to 
Ba(OH): 
+H: 
78 —8H20, 78 |5.6% 
NE ease 0.0089 
= He A G00 foc oc ns ecle vals 
GAO levees 170° 
— H20O, 98.9;/2004 269100 
—2H:0, 
539; d 740 
PY eee Rn conoe. | 410° 
26050.HET [lie conkyndae 0.00815.3 
cet e: | fak Serio 0.883% 
Ae eto + caches | ku sions oor Weee 0.1439 
sth AMT isk [ Sinte: eloyee’» pV vals 
4200 sh adhe eera ds 62.5" 
Fe ee PR ello ssivcssuolosng tite 8 
iy oA agaronnad 0.0058 
FS OG Oo MeO eno GOO eIO-c 0.007% 
592 d 8.7” 
ESE RATE 1000 vac d 
QUT BG bh seas eteteiasois 67.5" 
OAL tt4 | Lacenitewat 63” 
BtAOO OR Pcie eresirsrns 0.009318 
1918 ca 2000 3.48% 
450 —O, 800 vals 
—8H:0, 100]........... 10.168 
d 0.0045 
A 78 Oe a CERNE 4 als 
ed ALONE ed | hace tatsr sobs 0.01-0.02 
§ BAS» dy | 5, Chee = mbhthes d 
EES Ror | ECR i 
Roisiaietersteie Selliiere;yavelelensuats 0.01 
d 100-150 |........... 308 
Ce god il eee 5 Ss FA 48° 
Pic Ss atts [lcs ceryean 8 
se ee eee > 0.0118 
Be. Pauses shone gata | ic ctoraflevavcaiots d 
1604), S Bilisevtsiccvee i 
CRO eT ot Era 30 Cat) 0.17 
Fc iaisvataietesaiate [laser ore rsraarerete 10.0044 
SP src i atasese a | tate otaesetatos 0.4219 
1580 tr 1149 0.000222" 
monocl 0.000246% 
Ya) a a Preis 52.2° 
BO ie Bae EA elds Saitou, Cy 
1200 a SNE teste cae d 
S00 AE WR orstimieusis ou ate 41 
O64 Ri | saa, cute 8 


Solubility, in grams per 100 ce 


Fail Other solvents 


10.0910 i al; sl s a, NH«Cl 

39.71” ial, eth 

ae aietn te ial 

aaa eats da 

94,77 sl s al; i acet 

197100 s HNOs, HCl 

als s HNOs, HCl; 
ial, acet, H:SO« 

Sie wravcinueate al 772 

dinvae eaten 1.074 al; 8 acet 

ves veal 

0.011” 0.008% al; 
0.006% eth 

LOGAN fig hewrirritan a Bese 

OS SOM tai sicinelsccebseca sieve 

oa Bam@lehs aa 

75.4% dal 

oe SabOGT sal 

aigetieiaciets slea 

10.010 0.009% al; 
0.003% eth 
0.04645 MeOH 

34,2100 ial;elea 

di BRAS eee 

30010 sls al 

109.6" 1.6 al; v s HCl; 
i acet 

'0.0228@ |i al; s NH.Cl, a 

90. gi e dil a, al; i acet, 
NHs 

d s dil a; i acet 

d 8 dil a; i al, eth, 
acet 

0.007% 0.008'¢4 al; 
0.00114 eth 

Seen sal; vsleaca 

Ree al eres aa, NH«Cl 

d 8a 

i sa 

sles sa, NH, salte 

3gie ial 

67.9 10.08 al 

0.138 |e HCl; i HNOs 

d d HCl 

d s HCl 

Reena ce, orm mee 

10.006 10.005!*-5 al, 
0,008* al, 
0.001% eth 

0.2378 sleal 

0.000336 |0.006 s 3% HCl; 

0.000413'| sl s H:SO. 

d dal 

cuetasraeta ial 

d ial 

ve i al, CS: 

Brie ac E [citghsog's bahia 


b93 
b94 
b95 
b96 
b97 
b98s 
b99 
b100 
b101 
b102 
b103 
b104 
b105 
b106 
b107 
b108 
b109 
b110 
blll 


b112 


b113 
b114 
b115 
b116 
b117 
b118 
b119 
b120 
b121 
b122 
b123 
b124 
b125 
b126 
b127 
b128 


b129 
b130 


b131 
b132 
b133 
b134 
b135 
b136 


b137 


b138 


N Synonyms and Mol. 
oe Formulae wt. 
Barium 
eulbte soos -1)s “mga aSOsmae wns cise 217.40 
TOrtrAtesics nicest BaC.HuOe.H20........ 303.52 
tellurate......... BaTeOs.3H20......... 383.07 
pyrotellurate, Ba(HTe207)2.H20...... 891.76 
hydrogen 
PST yh Pty Saaieaeneeren | ie if leis SR ieee 264.94 
thiocarbonate....... BBA SG ci oie 2:0 viele bc ke | doe 
thiocyanate......... Ba(SCN)2.2H20....... 289.53 
thiosulfate.......... BaSwae; hs. wie. 249.47 
thiosulfate, hydrate..|BaS203.H20........... 267.48 
titanatesd<icxsent~> BaTiOs 233.24 
TUNGSALE,.. cs ~/e 6 Pee] BE W Oboe rs + iets 385.19 
pyrovanadate....... BasVsOrig sc ce inte cho 488.56 
Beryllium...........|Glucinum. Be......... 9.0122 
ROCK iia ra's orcs se OL CRESS) 8 a rovats alerts he 127.10 
acetate, basic....... BeO(C2Hs02)6......... 406.32 
acetate propionate, |Be«O(C2H:02)s. 448.40 
basic (CaHsO2)s 
aluminate..........|Nat. chrysoberyl. 126.97 
BeAlsO« 
aluminum silicate. . .|Nat. beryl. 537.51 
BesAlo(SiOs)6 
aluminum silicate. . .|Nat. euclase. 290.17 
BezAl2(SiO«)2.(OH)2 
benzenesulfonate. . . .|Be(CsHsOsS)2......... 323.35 
orthoborate, basic. ...|Nat. hambergite. 93.84 
Be2(OH) BOs 
bromides .....c ese BeB races 55 disc asasconeps 168.83 
butyrate, basic...... BesO(CaH702)6........ 574.64 
carbidec#....:.... cow te | BOs certs wieiears cietecsip are 30.04 
carbonate, basic... . . BeCO;:+ Be(OH): 112.05 
chloride........-.. BeGirtorecivn.srvie eu 79.92 
PUOMIGGs, 5 vs:c eater Bobs. foot ome 47.01 
[iolyG bo Aare eo oo 6 Boe Hiaasen bist cie ia ree 11.03 
fodide fifas.s «ics ss ae LY) Bo San onnercrenags Miedo) 
MItTate nhs .o.2+ castes. Be(NO2)2.3H20........| 187.07 
Nitridewrss 26s sissies Bea Neate ecto. ersteds eer 55.05 
OKRIAtE fe. 5 Als ove oreve BeC204.3H2O.......... 151.08 
OXiGG 4 Mes. cnc0.c we ee Nat. bromellite. BeO...| 25.01 
OXIDE Mats 6.6» eta citys 139 Reo es ee ee ee eee a 
2,4-pentanedione Beryllium acetyl- 207.23 
deriv acetonate Be(CsH702)2 
orthophosphate... .. .|Bes(PO«)2.3H20........ 271.03 
propionate basic.... . BesO(CsHsO2)6........ 490.43 
selenate?: ... Me e:. BeSeQ..4H20..........] 224.03 
di-silicate.......... Nat. bertrandite. 238.23 
BesSi207(O H)2 
orthosilicate.........|Nat. phenazite. 110.11 
Be2SiO« 
stearate (com'l)..... Be(CisHsO2)2......... 575.97 
mulfatet 5 = as ec& she BO rt re ore ce Sate 105.07 
sulfate, hydrate..... BeSO..4H2O.......... 177.14 
BULA OL oie ss. 3 Aes BOS Re ect caracctaleyNecets 41.08 
Bismuth............ Bi hom ile cease vitae 208.9808 
acetate. (.c.ceei ants Bi(CsHs03) 325 a-ta-te)-'01-1- 386.12 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, 
properties and 
index of 
refraction 


col, cub hex......]... 


volum ppt; hot: 
yel; cold: wh 
yel-wh, cub, disc, 


wh, rhomb....... 
wh, rhomb....... 
tetr and hex, 2.40 


rhomb, 1.747, 
1.748, 1.757 
transp, hex, col, 
1.580, 1.547 
monocl, 1.652, 
1.655, 1.671 
ARONOGL . 514.5 c,<\s 


rhomb, 1.560, 
1.591, 1.631 
wh need, deliq... 


col need, deliq.... 


col, amorph, 
<1.33 


rhomb, @ 1.487... 


wh hex, 1.719, 
1.733 

wh amorph powd 
or gel 

wh, monocl...... 


col, rhomb, 1.466, 
1.501, 1.503 


rhomb, 1.591, 
1.605, 1.604 
tricl, col, 1.654, 


col, tetr, 1.472, 
1.440 


rhomb silver-wh 
or redsh met 


Density or 
spec. 
gravity 


3.518 


hex 5.806 


2.35 


3.465% 


1.713105 


2.36 
9.80 


Melting 


point, °C 


Ad sdk eee Pie ese Bcetatetnes 0.02% 
A Sic. | ares aoe 0.026 
G>2O0R! PM lnicke conse sls 
doclatiennsstakdla wustafeahee oes 8 
| Kemer acon 1.08° 
= EsO), LOO) eds learerave rain 4.320 
dk 220-BAS Dace tate 0.2 
GURL ti eetier ctry Seu 0.208% 
ERs a AM AAIED 5 boi ara ei a  AON sls 
863. Phe kate vie ciewintel Mareen 
1278+5 2970G=m=) |i 
Gi SO0 se Bilararcatetielterste i 
284 331 sld 
127 330. 6 BAe auoe 
ESTOROO® fi fieiwie arte wrstrete ORCI enonE 
1410%'100 | | seica3.0 ars cl Pavan 
Sha ci etevetete evar] ik. vat eetters ovate vs 
490+10 520 s 
subl 
+ eS 23919 sexe Geliegm nae 
> 2100S Miitennica viens d 
Bicsin, ta RAEN. 3s!) hslmisue Yor o's aR i 
405 520 (488) vs 
mol B00) | oii. eeeer ~° 
i TZ5 Ae Tl oo. enenes d 
510+ 10 590 d 
60 142 vs 
2200+ 100 |d 2240 d 
— H20, 100; |d 350 38.22% 
—3H20, 
220 
2530 + 30 ca 3900 0.00002 
a UI Ml caine i 
108 270 sls 
= Hs) LOO): | . <2 ereenotee 8 
TZ0 0 VOR) | osc erate ie Gerona 
= DOF ifs capeetovemavens 56.7% 
100; 
—4H20, 
300 
rie A bonosococgd i 
do 550-GOO Fi. soe ecu ce i 
—2H20, 100] —4H:0, 400/42.5% 
ice 5 en ele (| arate bite reer d 
271.3 1560+ 5 = |i 
dd MLSE ivkes deena nn i 


Solubility, in grams per 100 cc 


Cold 


0.002 vs HCl 

0.058" 10.032 al 

sla s HCl, NHO: 

8 sa 

<sceteeeene da 

d ial 

8 35” al 

meee eo al alias 

sls da 

sled |edile,alk:i He 

Leeteleee i al, eth, CCk 

d s chi, ac a; sl s al, 
eth 

a inden ia 

sacepeneee ia 

vs val, acet, ac a; 
i eth, bz, CS:, 
CCk 

vs s al, eth; i bz; 
18.56 pyr 

F y see es 7, Boe 

d sa, alk 

va,d v sal, eth, pyr; 
sl s bz, chl, 
CS:; i NHs, acet 

° sl s al; s H2SOx 

d i eth, tol 

d is al, eth, CS: 

vs veal 

d da, conc alk; i al 

aoa eaten 8 conc H2SO,, 
fus KOH 

i is a, alk, 
(N Ha)2COz 

d is al, eth, a 

8 paca 

Bs EHR en aes 

+ veto ocatoh a ia 

i i al; s eth, CCh 

dito’! Wetec cree tet... 

BeSO« 
4H:0 

1000 s conc H3S0,; 
ial 

ld PRONE Fe 

i is h Hs80., HNO, 
aq, reg; sleh 
HCL - 

Hy aca 


No. 


b139 


b140 
b141 


b142 


b143 
b144 


b145 


b146 
b147 


b148 
b149 
b150 
b151 
b152 
b153 
b154 
b155 
b156 
b157 
b158 
b159 
b160 
b161 
b162 
b163 


b164 
b165 


b166 


b167 
b168 


b169 
b170 
b171 
b172 
b173 


b174 
b175 


b176 
b177 


b178 


b179 


b180 
b181 
b182 


Name 


Bismuth 
orthoarsenate deh is'a (eis 


benzoate........... 


bromide, tri-........ 


carbonate, basic..... 


chloride, tetra-...... 


chloride, tri-........ 


dichromate, basic.... 


CH Ohad Seana 
fluoride, tri-........ 


GOGide; let ccc6.60 23. 
iodide, tri-.......... 


lactate, dl.......... 
molybdate.......... 
nitrateli.........d5 
nitrate, basic....... 
COMMAS. Fis )-.2)=5<5aceiaveinve 
oxide, mono-........ 
oxide, pent-......... 
oxide, tetr-......... 
OXIGS leer aiseiccss 
OXIGS PF Ulises ais es ae 


OxIdO NitTi-). 6. ee 


oxybromide......... 
oxychloride......... 


oxyfluoride......... 


oxyiodide........... 
orthophosphate..... . 


propionate, basic... . 
salicylate, basic.... . 


selenide, tri-........ 


silicdte dt fo... ciew 


mono-sulfide,....... 
sulfide, tri-.......... 


telluride, tri-........ 


VANIGUALE: bere eeiccc ues 


Bismuthic acid...... 
Borazole............ 
Boric Acid, meta-.... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, 


Solubility, in grams per 100 co 


Synonyms and : properties and saree Melting 
Formulae ‘ index of igtaelly point, °C Cold Hot 
refraction aye Other solvents 
BiAsOivicgie des > cuxoed 347-90 e LWheNONOCl, 214, Nek S. ees ete erclereinrainie ll ontatenneer stata ats i i sl s h conc HNOs 
2.15, 2.18 
Bi(C7BsOs)a....0 0.65505 572.83 . wip aS his iinet re caseiats Ue op aaunle:c alelp love ore wieate ead Ec neetevecaie a flovcrenfianensys ga;ieth 
Bibrecscnhece caieceaien 448.71 |yel cr powd, deliq 5.720 218 453 d to d i al; s HCl, HBr, 
BiOBr eth; vs liq NHs 
Bismuth oxycarbonate. | 509.97 |wh powd........ 6.86 af ols. am ta. 5 d i i sa 
Bi202COs 
BiCloc tipi oo tRee 3350.70 lOO) Ofeg. Foe weed tes Breerarces: BOG BM MER TPs ecce.c: cokigh gis ese ersues Ra [teks cx ecareseces| austere cncpenea ee PamOE Eat 
BiClay eee ni lbroes 315.34 |wh cr, deliq...... 4.759 230-232  |447 d to d 8a, al, eth, acet 
BiOCl 
(BiO)s.CriO07.......... GEB.GE Isel-orsréd: Griictye clits sins pacee alee cantorsiarsie plestsla® nathan s i i sa;ialk 
BiCeHsOr gd: <ocraicrorsie svact $08.08) JWwhooPscicsies sete 3.458 Ghee | Weryetercrsarss sls sls sl] 8 al; s NH.OH 
Bibs cs ctgdeceneaswaaot 265.98 j|gray cr, cub, 1.74 |5.32% ad, eh! Geek A Araceae tetacots oe sy ) erasers s inorg 8; 
i liq NHa, al 
Com’! dermatol. AIZLE lpell amor jcgiee aie cacrncien's:5 OR fe Ntanta Run ceren ¢ | a oom | (hp ie Sea i al, eth 
Bi(OH2)C7HsOs (appr) 
Bi(OH)s (appr)... ... 260.00 |wh amorph powd. |4.36 —H:20, 100;}—14H:0, (0.00014 jd sa;iorsls 
d 415 400 conc alk 
Bi(hOs}astiee arate tlt TBSGOO | Willa ctercveets fo. <tatertss| ereyetetare lenavevell pterees otereoickera:|icre teevare tenes Te ee Wiveercaeats i HNOs 
Bila: asccatesk' pape at 462.79 |red need, rhomb..]........... d 400 subl vac eee | See eo s al, MeOH 
Bilstatdec tutes st 589.69 jredsh, hex.......|5.77818 408 ca 500 i d 3.5” al; ia; sls 
NHs:;; 8 HCl, HI 
Bi(CsHsO«).7H20...... 612.22 (pe, NEE 515. 5h ITO s bos Se ee AS ware c ee ees 44M Stn eaecae. ial 
Bi(MoOvyiicc< shames: 897.78 |yel-wh tetr need. .|/6.07 OAS EE bivicie sie icias cole lo tarstevee Otte macenvennan’ vasa 
Bi(NOs)3.5H20........ 485.07 |col tricl, sl hygr. .|2.83 d 30 —5H:0, 80 |d d vs HNOs;; 8 a, 
glyc; ial, 
421° acet 
BiONOs.H20.......... 305.00 |hex leaf......... 4.92818 —H20, 105 |—HNOs, i i sa;ial 
260 
Bi2(C204)3.7H20.°..... 808:7331 |wh powd Wrst )..(.! |... oe ott 4 —6H:0,) |........... SMPTE MI.) crsus cexeses 8 inorg a; i al, eth 
ca 130 
BiG Pera er. eens 224.97 |dk-gray powd... .|7.15!* ica TSO Meee i cnt cians « eld d d dil a; s dil KOH 
(Biz0s) 
BisOecesai ee tae te 50% 497.96 |dk red or br.....|5.10 —O, 150 —20, 357 |i i s KOH 
BixO«..2H2O0........... 517.99 |br powd......... 5.6 —H:0, 110 |—2H:0, 180]i i 8a 
BisOa 0 Oe wick sn 465.96 |yel, rhomb....... 8.9 825 +3 1890 (?) i i 8a 
BisOs! B85 SESS 465.96 |gray-blk, cub..../8.20 tr TORRE Ess eee oe i i 8a 
BisOg Peet he lresieetsln 465.96 |wh-lt yel, 8.55 SHOW PMG Bice estes i i slaa 
rhomb, 1.91 
BiIOBro tec e cca 304.89 |col cr or wh powd/8.082'5 iy red BG Pea istestctan’s'ss i i ial;sa 
BiOCI Rese ere cat 260.43 |whcror powd,  |7.7215 ved btale Plereitecwieess i i sa;i NHs, 
2.15 tart a, acet 
BiOPsaalesssets oes 243.98 |whcr or powd... abe Cle Oe | ee Dee Slike scans 88 
BiOTstestactts.c cectess 05 351.88 red cr, tetr...... 7.922 dred Ht. 6 bileass Mecrsste i i sa;ial, CHCl: 
BiPOiPa costae te 303.95 |wh, monocl...... 6.32316 ed MR Veh ftic onter ese i i s HC); ial, 
dil HNO: 
BiOC Osseo asset 207977. | Wh POW Paes ste lepeleletssc13, BP MEE MAM re Be cstess, sierelesc's ey RMA | crore a va dil HCl; i al 
Bismuth subsalicylate. |1086.29 |jwh micr cr fw. se eee ee elec ee eects fe ce eeeeeens re Soc. ees sa, alk; i al, eth 
Bi(C7HsOs)s. BizOs (variable comp) 
(appr) 
Nat. guanajuatite. 654.84 |blk, rhomb 6.82 710 d Rie «POE i veras cote i alk 
Bi2Ses 
Nat. eulytite. RETZ.A7% [yeh Cub, S.0Gip el ME este aici [anata cta tate one i i s, d HCl, HNO: 
2Bi203.3Si0: 
Bis(SOD Ss 5 ofecseats iv ae 706.14 |wh need......... 5.0815 1 OGM Vile orsislecats ars d d sa 
BIS cetent cetarass sock 241.04 |dk gray powd... .|7.6-7.8 680 (in CO:)|d Wal -iMexaarogs sire dacs ie tyne 
Nat. bismuthinite, 514.15 |br-blk, rhomb, 7.39 GSR A Toile cae aiee 0.000018'8)......... s HNOs: i dil al 
bismuthglance. Bi:Ss 1.340, 1.456, 
1,459 
Biz(CiH.Os)s.6H:0.....| 970.27 |wh powd........ 2.5955 —8H:0, 105]........... i i 8a, alk; i al 
Montanite. OT7Ttooe biaxial. 652.00. /.:.||9,2 Oem GibeRnlete, ca tee or. fallloiaiain size a ales |ccstisied Wat [ose vis ePtleretalle glanalenllele oq lehade 
BizTeOs.2H:O0 
Nat. tetradymite. 800.76 |gray, rhbdr...... reir BUDE an acoettsein cell ccsteletssreatt lausiaccauers © d HNO; 
BizTes 
Nat. pucherite. G47:84> Ired-arnvrhomby:) [G.26% 9 Uke 5 Se icdeinleiets:| ote eterwietstohetets [ie eis icissecccc p ]'¢ 00.0 stevere'oif Siete etalars omy ale ae 
BizOs.V20s 2.41, 2.50, 2.51 
(Li) 
ET BiOstk: ss steciss cats OTR) at yoo leeuma an ainda 5.75 —H:0, 120 |—20, 357 ji i sa, KOH 


b Ba se iio ois ois oe ences BO SOx cob liguacers «3... 17%, 0.8614%| — 58 55 sl d Ce ee Sond 


MEEBO es Sich afels cs srs.oca eusist= 43.82 j|wh cr, cub, 1.619. |2.486 BG te Vea Fle occ win fetbeons vals Ol M pee alsldareriesds:s CORCE 


B-61 


No. Name 


Boric acid 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


DISS | Porthoe ccs. ee sar Boracic acid. H3BOs.. . 
b184| tetra- (pyro-)......- Hs BiOr ee aica stones site 
DISS: H0O-ces a -t2 es BR io setae 2s 
b186 |Borinoaminoborine..|B:HiN.........-.---- 
b187 |Boron............... NBS ovate tole ea hn ray Sirsa ots 
b188| arsenate...........- (BAGOs tie eee 
b189| bromide, tri-........ BBresvcdasssscsctr cr 
b190| bromide, di-, iodide..|BBril.............-.. 
b191 bromide, mono-, BBris.comccenoias seen 
diiodide 
b192 (di-) bromide, mono-,|BeHsBr.........-.---- 
pentahydride 
b193| (tetra-) carbide..... BC. 
BLOGS Mohloriden tried ce we cic] DB Olgeie teil seine =< travels 
b195 HUOTIDG lhe eects | DE Saeeietteliie esi -ca yi 
b196| fluoride dihydrate...|BF3.2H20............ 
BIOTIN thydride). 2. 05..<.< <c0170 Diborane, boroethane. 
B:He 
b198| hydride............ Dihydrotetraborane, 
borobutane. BsHio 
bI190'] “hydrideteccs.c... 15 Pentaborane. BsHp.... . 
p200'| ‘hydride: ...-....% Hexaborane. BeHw..... 
b201 hydride. oh ..0n 205% Decaborane. BiwHu... . 
D202! Fiodide. tli=.26 oviess cia | AS eiaras ee eiracetoe es 
b203 | nitrides.<.......... BNWecd cbse ctanimbeut 
D204 jmoxidersut./.:3<.s.si8e: yor BOs ances seca 
B205), oxide: laa 66... <.s:0.s 5545) BION. sis sus secre sare seed 
b206| phosphide.......... BP ie, seen 
b207| triselenide.......... BsSes 625i caress se 
b208| (hexa-) silicide...... BeSt et ree se on 
b209| (tri-) silicide........ BaSitece oe cncceree eke 
b210| sulfide, penta-....... Benes ok keds ses 
b211| sulfide, tri-...... BsSactins cece nce te 
b212 |Borotungstic acid... . | Hs BW120w.30H20...... 
b213 |Bromic acid......... HBrOs fins se oa ab 
b214 |Bromine............ Borge tie te ayeie are osiatia ane 
b215| azide..............|Bromoazide. BrNa..... 
b216| chloride............ Briere wececescnes 
b217| fluoride, mono-...... BOP een ctagt nedercs aul 
b218/| fluoride, penta-...... Brbere acted eat an 
b219]| fluoride, tri-........ BrP ssccctagsactlnstace 
b220 |) “hydrate. .........50: Bre IOHsO.. . cekn-s ox An 
b221 OxdO, i=5 5.) eae BrOs acs: eee 
b222| oxide, mon-......... BriQ 2 78 y's: 2eatee ee. 
b223 (tri-) oxide, oct-..... BrsOs(or BrsOs)n.. 


Mol. 
wt. 


61.83 


Crystalline form, 


Melting 
point, °C 


169+1 tr 
to HBO: 


Boiling 
point, °C 


—1}$H20, 


WERE OR Win POW rs fe oo tise > ves be sis ae cic ciel rareioatea cure 


properties and Epa: of 
index of ar 
refraction aM 
col, tric], 1.337, {1.43515 
1.461, 1.462 
ve Ip Re ee Pee I eri 
COUN G accede [sisati eee 
yel monocl or br _ |2.34, 2.37 
amorph powd amorph 
wh cr tetrag, 3.64 
1.681, 1.690 
col fum liq, n'p” 2.6431'%;* 
1.5312 
ON RUG Sacre arc chesie Lan uke x ove oaente 
POLO chia mae stead e Gate tees 
DOL: BRM cake rae eee lea lalels oases 
bik rhbdri i... 2.52 
col fum liq, 1.349") 
1.419557 @ line He 
Col gas.c ces we 2.99 g/1 
col liq; nae 1.63164 
1.31498 
CO ier ieee Bae liq: 0.4474 
sol: 
0.577 ~183 
col gas, pois...... 0.56 
col liq 0.66° 
col liq 0.69° 
wh, OR::,.z steer aes a> 0.94% 
col pl, hygr...... 3.35% 
wh, hexiecahts-<% 2.25 
rhomb cr, 1,64, 2.46+0.01 
1.61 
col, vitr 1.485... . 1.8127 
maroon powd....|........... 
DIK G8.,.NA eats sa 2.47 
blk rhomb....... 2.52 
col, tetrag....... 1.85 
wh cr or vitr..... 1.55 
NOtr, OPecck tees 3 
known in sol only,|........... 
col or yelsh 
dk red liq, 1.661. .|2.928%, 
3.119% 
Cry POG Ligh sn .+. ots | ate-,ccameee 
red-col liq or gas..|........... 
TOd-br CAGis es > «|| Dest ee 
Col Liaise eres 2.466% 


2300 


subl ca 700 


—46 


— 165.5 


— 120.8 


— 46.82 
—65 
99.5 


49.9 


subi ca 3000 
450+ 2 


ca —66 d 10 
d —33 
—61.3 

(—2) 8.8 


—17 to —18 
stable at 
—40 


91.3+0.25 


125 
180 


ca 10 


exp 


ca 5 
—20 
40.5 
135 


Solubility, in grams per 100 cc 


Cold Hot 
ober re Other solvents 
6.35" 28” glyc; 0.0078 
eth; 5.56 al; 
20. 20% MeOH; 
1.92% liq NHs; 
sl s acet 
8 is al 
~° is al 
2 Soe. BS] eee 's triborine tri- 
amine 
i v sls HNOs 
vals i al; s inorg a 
( | Po .5 sal, CCh 
( EW ee [eo io SS 
C Cee: We a ib Renee fae 
hyd to fui svios os erento 3 
HBOs:, 
HBr+ 
He 
i ia; s fus alk 
es |. d to HCl {dal 
106 d al; s conc 
(762 H:SOn 
mm) 
d s eth, dioxan 
al. ad'te') 1. coon d 1.6% al; 8 
H:BOs; NH.OH, cone 
+H: H:SO4 
sla, ds - al.cceeeeee 3 bz; dal 
(: OM) eS Pa 
A» 2 ais dco: eee 
sls vs CS:; sal, 
eth bz 
d d al; v s CS:, 
bz, CCk 
i slsha 
(7 i | bce 
1.1° sal,a 
i i all solv 
(OW Wace. so basa 
ie Ot)... cna 8 HNOs; d H:S0q; 
i KOH 
ith): call Ss. eee sl s HNOs; 
d H:SQ., KOH 
d dal 
id vemi® ||. eee isl s PCls, SCls; 
dal 
e603) | Ae teeteneraiame is al, eth 
VS jj [A liaise iFeteterstbts (sales tele 
4.17°, v sal, eth, chl, 
3.58% CS: 
sve rava’e ee | pareve seth, KI; sla 
bz, ligr 
ad - + lee is eth, CS: 
CUE Ea 
id: viol... "| Sareea d alk 
to O:, 
HOBr, 
HF, 
HBrOs 
(WE tccoocoss! coe ee 


b226 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


acetate............. 
acetate, hydrate...../ 


BMIGES 66 oie cece 0 08 Cd (IN Ea)tinc.cceane.n an 
ammonium chloride..|CdCl..NHsCl.......... 
ammonium sulfate.. .|\Cd(NH4)2(SO,)2.6H20. . 
arsenate, hydrogen. .|CdHAsQy.H20........ 
arsenide............ CdsAgs das csi wens 
benzoate ch 6.5 - 650.6 Cd(C2Ha02)2.2H20.... . 
Dborateiias brciceeaceis Cd(BOs)2.H20......... 
borotungstate...... .|Cds(BWi20).18H20. . . 
bromideé............:. COBrs. caessosoncaiern 
bromide, tetra- CdBre.4H:O.......... 
hydrate 
carbonate.......... aCOe ss fincas. SP, 4 
Chlorate... 6.55.5. Cd(ClOs)2.2H20....... 
chloride. ii..........,.,: Os |; ORES - Pana | 
Chloride. cfc cscs 4 CdCl2.2$H20.......... 


chloroacetate, di-... .|Cd(C2HCl:O2).2H20... . 
chloroacetate mono-.|Cd(C2H:ClO2)2.6H20.. . 
chloroacetate, tri-. . .|Cd(C2ClsO2)2.14H20.... 


chloroplatinate...... CdPtCle3H20......... 
chromite........... Cd Cree geass tees 
SYBRIGER et en 4 ICACGN 9 Saacae «eae 
ferrocyanide........ Cd2Fe(CN)s.2H20..... 
fluogallate.......... (Cd(H20).)].[GaFsH20] 
AIUOFIDE! f5 5 6-235 5 Sa Bia terest ost stviavere, cies 
fluosilicate..........|CdSiFs.6H20.......... 
farmata dine cass 4.0ct Cd(CHOx2)2.2H20.... 
fumarate........... Cd(CsH20.)........ 
hydroxide.......... CaO) ise eee at 
IGOStOF Fed dwss ast Cd COs) strc ne 
iodide Cdl sete concak endo 
Inctate idude oc ccanved Cd(C2HsOs)2........-- 
maleate.igeic:. tee: Cd(CsH20,).2H20... .. 
permanganate....... Cd(Mn0Q,):.6H20...... 
molybdate.......... od MOON Ecc ocduaaie pint 
Pe NOL GD See | CAONOs) dovica ss s:c ne ets 
nitrate, tetra- Cd(NOs)2.4H20........ 
hydrate 
nitrocobaltate (III). .|Cadium cobaltinitrite. 
Cd[Co(NO2)s]: 
Gy NOES aces CdC104 


Crystalline form, 
properties and 
index of 


Density or 
spec, 


refraction 3 
soln, col-yel 
red monocl, deliq.|......... 
hex silv-wh mal- [8.642 
leable met 
oc) Lae et cere et ae 2.341 
col monocl, odor |2.01 
aca 
hua’ oobces’ acatat ated eis us 3.0525 
col need, rhomb. .|2.93 
col monocl pr... .|2.0617 
AE RAG, IR. 4.164 
dk gray cub...... 6.21 
wh rhomb....... 3.758 
Ol triel asic vice Nese erta es 
Wel Ofanume seutenan: 5.19235 


sm wh need, effl..|........... 
Wh, trig. sc 20... ct-< =//4.258¢ 

col pr, deliq...... 2.2818 

eol, hex. titel... 4.04725 


col monocl, 1.6513/3.327 

NOC? soiree ns 2.13215 

a Fares 2 on. aed 1.942% 

THOMD). cteros idee > 2.093% 

yel trig need..... 2.882 

grn to blk, cub.. .|5.7917 

(2) San BES oS See eee en 

col cr, 1.45....... 2.79 

wh cub, 1.56.... .|6.64 

O01 hex... a. des «|e Pie Be. 

monocl....... 2.44 

wh, trig or 4.7915 
amorph 

wh. ¢r......dath dels. (Gi43 

grn-yel powd.... .|5.670% 

need........fei aa» bradans errno: & 
SS ie eee aie 2.81 

vel. pl. ter 23 35 5.347 

OO) esis is can tudes (his Gietw ers. ae 


wh pr, need, hygr 2.4554) 

VOL Jc acimaneiny ie |b.G:0 cere sts 
Ol OF vsesevan'sa 3.32'¢ 

MOL OF ois :: SEE Be seco los aeincchemen os 
br, amorph...... 6.95 


br cub, 2.49 (Li)..|/8.15 


col, amorph......|. 


Melting 
point, °C 


27 
40 (vac) 


.jd —100 


320.9 


256 
—H:,0, 130 


d 120 
289 


100 d—H:20}... 


>120 


721 


tr 34 


1100 


Solubility, in grams per 100 cc 


Boiling 
: 9; 
Pointe Gants iG Hot 
water water 
ee 
lV 8 a ety 
be a .|s sd 
rape hone V8 vs 
765 i i 
d iG ee Gre as. 
.\vis vs 
33.4516 43.9963.8 
.|s 8 
a i 
“oe 3.3420 Fe hieiteron: 
Soho ty hep aet ator 125” i 
Basie 1250” vs 
863 5710 16210 
Noor 2% 12110 vs 
i i 
Sra nts 298° 487% 
960 14020 1501 
16820 180100 
eae eee 8 8 
Bae i li 
1.715 8 
Oo a i i 
Pee .lvs 
1758 4.35% A 
8 8 
Beh accin sah eraees vs 
0.9% 
CEES 5 0.000262 
na, 04 9 sia wide 8 
796 86.2% 125190 
ale areatn crete 10 12.5 
eee) ee 0.66% Sak ecete ith 
rr coe vs vs 
Baie eee sls Ls Sadntuatartiie 
eet ee 109° 326% 
682100 
132 £3 A eeodlsaaeat | | Scene reer 
bed riya astecarerain sls vs 
SAK year 0.00518 0.009 
d 900-1000 ji i 
eubl 1559 ji i 
Wee Meee tt i Bc yeinn eee 


Other solvents 


.{s al 


s al, eth, chl 


s a, NH«NOs, 
h H2SO, 


sl s HCl; s HNOs; 
iaq reg 
sls al 


.ji al 


26.615 al; 0.415 
eth; s HCl; 
1.618 acet 

25 al; s acet; 
sls eth 

sa, KCN, NHa 
salts; i NHs 

s al, a, acet 

1.5215 al; 1,735.5 
MeOH; i acet, 
eth 

2.055 MeOH; 
sls al 


ia 
sa, KCN, 


s HCl 


.Js a, HF; i al, NHs 


8 50% al 


.|s a, NHa salts; 


i alk 


./s NHOs; NH«.OH 


110.57° al; 41% 
acet; sl s NHs; 
206.7% MeOH 


sa, NH,OH, 
KCN 


vsa;setac 


s al, NHs; i HNO; 


da, alk, org solv 


sa;ial 


sa, NH« salts; 
i alk 

sa, NHi salts; 
i alk 

sa, NH, salts 


B-63 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. Name aes and Mol. 
‘ormulae wt. 
Cadmium 
046 | pyrophosphate......|Cd2P207.............. 398.74 
047| phosphate, dihydro- |Cd(H2PO,)2.2H:0...... 342.41 
gen 
e48| phosphide.......... CdsPst cccen it ewianinar 399.15 
049] potassium cyanide...|Cd(CN):.2KCN....... 294.68 
c50| potassium sulfate....|CdK2(SO.).2H:0...... 322.69 
e511] salycilate...........|}Cd(CzHsOs)2.H:0...... 404.65 
c52| selenate............ CdSeQ..2H20......... 291.39 
c53| selenide............ CdSen: a nnnoiite-geey se 191.36 
054 metamilica tes. 5..1c 1 CASIO ce sie site aie ere 188.48 
055 |), gullate aon 6.5: smaas CASO ies 5.28 6 wae 208.46 
c56| sulfate, hydrate..... CdSO0GH Oss cou ons 226.48 
c57| sulfate, hydrate..... COdBOGT HO is otic 334.57 
c58| sulfate, hydrate...../3CdSO..8H20......... 769.50 
c59| sulfide............. Nat. greenockite. CdS..| 144.46 
060 | sulfites fe. ccs ercess CdBO 6s eaceioe ist caenatess 192.46 
O61) tartrates seen. cathe CAC GEAR 8 sto os wtntatara 260.47 
062'|'” telluride<ts.;. 3. ner |CA Teron th ccs cies ttt 240.00 
o63'l* tungetate ss. 5.6522. HOAWOa recs cea wcean 360.25 
Cadmium complexe: 
c64| tetramminecadmium |(Cd(NHs)«](ReO,)z.... . 681.16 
perrhenate 
065] tetrapyridine [Cd(CsHsN,)]SiFs..... - 570.89 
cadmiumfluosilicate 
066 |Caleium............. Cana cartes tira s 40.08 
067| acetate............. GCa(CsHsOs)s eee 158.17 
c68 -|Ca(C2Hs02)2.2H20..... 194.21 
c69 | acetate, monohydrate|Ca(C2H:02)2.H:0...... 176.19 
c70| aluminate.......... CaAloO« (or CaO.AlsOs)|} 158.04 
c71| (tri-)aluminate......|CasAl:0c 270.20 
(or 3CaO.Al:0s) 
e72| (tri-)aluminate 3Ca0.Al:03.6H:0......| 378.29 
hexahydrate 
ce73| aluminosilicate..... . 2Ca.Al2Os.SiOz........ 274.20 
c74| aluminosilicate...... Nat. anorthite. 278.21 
CaAls.SisOs 
(or CaO.AlsOs.28i03) 
c75| orthoarsenate........ Cas(AsOg)s. .. 6.0.2... 398.08 
c76 Nat. haidingerite. 396.04 
2Ca0.As:Os.3H:O 
o77| arsenide............ CasASe eines sicccisisiis ase 270.08 
C78 | asides os basses Ca(Nasiceec sce. es 124.12 
c79| benzoate........... Ca(C7HsO2):.3H:0..... 336.36 
c80| metaborate......... Ca (BOs) saints cis ciolevarere 125.70 
c81 Ca(BO:):.6H:0........ 233.79 
082 CaBiOrictescs <n nccese 195.32 
083 bie, payetey ale states | OMEN lere se trea 4 ad aca 104.95 
084| bromide............ CaBesienerccsusteke 199.90 
c85| bromate............ Ca(BrOs):.HsO........ 313.91 
86 CaBr:.6Hs0........... 307.99 


Crystalline form, 


properties and Density or 


index of me 
refraction Ci MA 
wh cr leaf....... 4.96515 


col, triol.........|2,74% 


grn, tetr need... ./5.60 


col, glossy, oct. . .|1.847 


tricl col tab...... 2.92216 
WR DOOM, cae iiss Oils nce cen ss 
rhomb 3.63 
grn-br or red 5.81) 
powd, hex 
col, rhomb, 1.739./4.93 
wh, rhomb....... 4.6917 
MORO). 04 cise oi 3.7970 
col, monocl...... 2.48 


col, monocl, 1.565 |3.09 
yel-or, hex, 2.506, |4.82 
2.529 


wh, triolicaed. «<< 

silv wh soft met, |1.54 
cub 

col cr; 1.55, 1.56, 
1.57 


wh monocl, tricl /|2.981%5 
or rhomb; 1.643, 
1.665, 1.663 


wh, cub, 1.710. . .|3.038% 
col, oct, 1.603... .|2.5220 
col, tetr, 1.669, 


1.658 
wh, tric], 1.5832. .|2.765 


3.048 


col amorph powd.|3.620 
col, rhomb, 1.590, |2.967 


1.602, 1.638 
Ped Of... tnwass 3.031% 
col, rhomb, hyg..|........... 
col, rhomb....... 1,436 
col, fatirhomb jis... cccie 
pr, 1.550, 1.660, 
2.680 
col, tetr, 1.520, 1.88 
1.502 
readily vitrified...|........... 
blk, cub......... 2.3% 
col, rhomb need, |3.353% 
deliq 
monocl cr........ 3.329 
col, hex cr....... 2.295 


Solubility, in grams per 100 cc 


Melting Boiling 
+ A] H ° 
point, °C point, °C Cold Hot a ee 
water water er ponven' 
DOVE TEM! Ub hnaayerane sinte sls 8 sa, NHa 
heat 
LOO, sey foie 0\9:0:0580s aisach as) epepayere tel i al, eth; s HCl 
TOO ke seuss ccc 0.0 | eames one a sd HCl; 8 exp 
cone HNO: 
B55 Pe ees | os o;2 See 33.3 100 ial 
rie sast due; 6 fava 9] Opavacatin’s iareveaene 42,8916 47.40 Boon Cs Ae 
wrk is Aen: ail wir wienwnelaxenalets sls 8 s al, eth, glycerol 
a, NH,OH 
mL He), A sccieaere ne VS |” NV scasascarey otto sa ere aa Pe w/o 
100; 
—2H:0, 
170 
SAB5O Pecans. | I | Sst da 
eT EE Ra) eee eres 5 20 eee ee er ee 
1 (Cents | a es Sas 75.59 60.8100 ial, acet, NHs 
tr 108 iiss sisterrcear 8 8 ial 
tee lectern: sits are ial 
Lae DM Tes er eomericex.c 113° Ss See ase ee Tin. 
1750100atm subl in Nz, |0.00013 [colloid sa;vsls NHsOH 
980 
id, 9 Téa Secreto ele, «ss eae ial;sa, NHOH 
Pa. Paw Mts 2's cients sls oes cieisio {SSE EO EL 
1O4DS ST UN. i ceiecad i. COCs Sheer ia;d HNO: 
6 COOTER HMMS Cietca rane 0.05 we os + o:eece fi EOEL 
wfiaa'a se sine) ¥\[leve:einrelere 6 ac)si|l01e, 8 aneretetetal | tener 0.037 conc 
NH.OH 
839+2 1484 d to H2+ |d sa, liq NHs; 
Ca(OH): sls al; i bz 
as Be Oe | lidsaes cass ans 37.49 29,7100 sls al 
1H, 84: Neon xcs aes 34,720 33.5 bh exeaceeeittte sie, os 
d= a ee eB ilna a0 ee 43.6° 34,310 sls al 
1600) %s, [54.25 id 008) las ieieeeceanere s HCl; i HNOs, 
H2SO 
MUSSER ance io SO owe sa 
1. ZOO=800: 8.1: genet CURA 6. Adon nee 
Ue Sn CAS esha uae orc da 
V551 fa ciete eee vies efieve c= © nie'sipifin w «76 eke = keie ime saian nt ranars 
ee en too. O.013% |... v0 eo «flee RO) At YS 6 
\ ie! ns Peers se d d da;sh HNO: 
= SEO) fila ciceis aiemiere.e 38.1° 454 0.21116 al; i eth 
110; exp 
144-156 
mn 3 00) 110} a sraye: ss gece 2.79 hee ee ee eee 
PILSEN. Science als Ss i New ate 8 a, NHa salts; 
sls aca 
Be HO COO) IE OTRO cas ct 10.2539 RPP ies ono ester ee 
(|. tn PPP MMPs! oe S56] .os 2 cod cee 
2235 Rte Bild annette i i s HNOs; sl s cone 
HaSOu 
al d 730 806-812 142” 312108 s al, acet, a; sls 
NHa, MeOH 
= FO, 180) fists: c ninjcteiereinic vs VO \Peeeaena ee. s sa 
38.2 149 594° 1360% 3 al, acet, a 


No. 


087 
c88 


c89 


c90 


c91 


c92 


c93 


094 


095 


c96 


c97 


c98 


c99 


e100 


e101 
c102 


c103 


c104 


e105 


106 
c107 
c108 
c109 
e110 


elll 
e112 


e113 
ell4 


e115 


e116 
e117 


c1l8 
e119 


c120 
c121 
e122 
e123 


124 


125 
0126 
e127 


e128 


Calcium 


Name 


butyrate..... 
carbide........ 


carbonate. . 


carbonate.......... 


carbonate, hexa- 
hydrate 


ChIOERC6 Sar vic su senens 


chlorate, dihydrate. . 


perchlorate... 


chlorida.ot. .. 4.aee6.4/ 


chloride aluminate... 


chloride, dihydrate. . 
chloride, hexa- 
hydrate 


chloride, mono- 
hydrate 
chloride fluoride 
orthophosphate 
chloritet(). ...M%8: 
hypochlorite...... 


chlorite, basic....... 


hypochlorite, basic... 


hypochlorite, tri- 
hydrate 
chromate... 
chromite... 
cinnamate. . 
citrate..... e 
cyanamide........ 


cyanide........ 
cyanoplatinite...... 


ferricyanide......... 
ferrite, mono-... 


ferrocyanide........ 


fluosilicate.......... 
fluoride. 4... PNR.) 


fluosilicate, dihydrate 


fumarate... F 
d-gluconate......... 


glycerophosphate.... 


eg) ie oe 


hydroxide.......... 


hyponitrite......... 


lodetOe #36460 unk 
iodate, hexahydrate . 


indidéatae ts her: 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


.|Nat. aragonite 


. CaCOs. 


Nat. calcite. CaCOs.... 


CaCO;.6H20.. 


Ca(ClOs)2..... 


Ca(ClOs)2.2H20..... 


(CaClOs)2. . . 


CaCl... 


3CaO. Al2O3.CaCle.10H20 


CaCl2.2H20... 
CaCl2.6H20... 


CaCh.H20 


3Cas(POx)2.CaClF... 


Ca(ClOz)2..... 


-|Ca(ClO)s. . 


Ca(ClO)2.2Ca(OH)s... . 


Bleaching powder, 


chlorinated lime. 


Ca(ClO)2.CaCl2.2Ca(OH)2.2H20 


Ca(ClO)2.3H20.. 


-|CaCrOu.2H20 . 


CaCriOu...... 


-|Ca(CN)2...-. 


:1Ca(CoH702)2.3H20.... . 
- -|Cas(CeHsO7) 24 120 
i|CaCNz...... 


CaPt(CN)«.5120. . 


Ca;3[Fe(CN)6]212H20... 


.|CaO.Fe20s3... . 


Ca2:Fe(CN)e611 or 121120 


CaSifes.. «2. 


Nat. fluorite. CaFy..... 


CaSiFs.2H20.. 


Ca(CHO)2..... 


-|CaC«H204.3H20 . 


Ca(CeHiu07)2.H20...... 
CaCs3Hs(OH)2POu...... 


Ca(OH):...... 


CaN202.4H20. 


Ca(IO3)2.6H20 


.|Nat. lautarite. Ca(1Os)2 


Calitgect erratic he 


Mol. 
wt. 


268.32 
64.10 


100.09 


100.09 


208.18 


561.33 
147.02 
219.08 


comp 
varies 


197.03 


192.09 
208.07 
388.44 
570.51 

80.10 


92.12 
429.31 


760.42 
215.77 


490.28 


182.16 
78.08 


218.19 
130.12 


208.18 
448.40 
210.16 

42.10 


74.09 


172.15 
389.89 
497.98 


293.89 


Crystalline form, 
properties and 
index of 
refraction 


col, tetr, 1.75.... 


col, rhomb, 
1.530, 1.681, 
1.685 

col, rhomb or hex, 
1.6583, 1.4864 

col, monocl, 
1.460, 1.535, 
1.545 

wher, hyfveed«... 


wh-yelsh, rhomb, 
or monocl, deliq 


col cr..... 


col, cub, deliq 
1.52 


col, monocl or hex, 
hex, 1.550, 1.535 
CON erat ates ot ees 
col, trig, deliq, 
1.417, 1.393 


Density or 
spec. 
gravity 


2.930 


2.71018 


1.771° 


.|340 + 10 


1.892" 


0.835 
1.71% 


col ‘er. deliqu..ds. s)iave- 


col cr, 1.634, 
1.631 

wh, cubtee a... 
wh powd or flat 
pl, 1.545, 1.69 
wh, hex, 1.51, 


1.585 


wh powd s 


trong 


Cl odor 


tetr pl, 1.535, 1.113}: 


yel, monocl pr... . 
ol grn, cub need. . 
col cr... 


col, hex, ribdr. . 


wh powd .0%..1- ..- Aitzex 


yel-grn fluoresce, 
rhomb, 1.6226 


red need, deliq...]...... 


dk redsh r, rhomb, 
2.58, 2.43 (Na) 

yel tricl, 1.570, 
1.582, 1.596 

col) tetr. .ce. 

col, cub luminise 
w heat, 1.434 

col, tetrag....... 

col, rhomb, 1.510, 
1.514, 1.578 


col, rhomb.......].. 
wh cr powd, need ]...... 


wh cr powd, hyg . 
wh, rhomb cr.... 


col, hex, 1.574, 

1.545 5 
wher... 
col, monocl...... 
col, rhomb....... 


yelsh-wh, hex, 
deliq 


2.1 —31120, 60 
ay. ell .|—2H20, 200 
4.815 2090 
-.|—4H20, 120 
.|1300 subl 
>1150 
.|d >350 
—5H20, 100].... 
5.08 1250 
1.68 d 
2.668 
3.180 1423 
2.254 
2.015 d 
.|—H20, 120 |.. 
aera d 170 
1.9 816 (in He) 
d ca 600 
2.24 —H20, 580 
1.834 d 320 
4.51915 d 540 
decesciattts tach d 35 
3.956% 784 


Melting 
point, °C 


tr to 
calcite 520 


13391025 


(—some O) 
—H.0, 
100 


d 270 


782 


—H20, 105 


29.92 


Boiling 
point, °C 


Solubility, in grams per 100 cc 


sls 


Other solvents 


8 al, acet 


8 al, acet 


6 
166.225 al; 237.4 


MeOH 
s al, acet, ace a 


sa, al 
ia; s fus K2COs 


ial 


sal, HF, HCl 

s NH, salts; sls a; 
i acet 

s HCl, HF; ial 

ial 


valsal 
ial 


.jda 


2300 d d 
d 825 0.001535 |0.0019075 
d 898.6 0.0014% /|0.00187 
Sa 8 8 
.|177.78 vs 
. | 188,625 vs 
>1600 74.5% 159100 
—8H20, 350}sl s d 
device, Meee 97.79 3268 
—4HL20, 30, |279° 53620 
—6H20, 
200 
beidsgt 76.89 249100 
Vvaelis Fat [keer a 
ee d d 
.|s 
.|sl s solns |d 
with 5-6 
% avail 
Cl 
.{d evin Cl 
os teh 16.320 18,24 
Ret ca torch i i 
Br iaI Aa ies oh 0.222 1,34100 
See 6 ee 0.8518 0.0967? 
Ce d evl NHaljd 
erat cieaced d d 
Sch A 8 Teale Ook 
vs vs 
re htsstat Rt i i 
ear 86.8% 1156 
oa Ce SU SCP al bios os cate 
ca 2500 0.0016 {0.001726 
UE fee || eee Pr 
CREE 16.2° 18,4100 
PIS 2.11% Seo 
ei TRO Rae AL ese ene oe 
RPI eccrs ¢ 4 225 sls 
OPO eine sce. 9,6 d He+ 
Ca(OH): 
d 0.185° 0.07710 
Ree 0.2015 0.67” 
Rag anne s 0.13° 1.22100 
ca 1100 20920 426100 


s NH« salts, a; 
ial 

ddila 

s HNOs;; ial 

is HNO: 


126” MeOH; s al, 
acet, a 


No. 


e129 
e130 


e131 
e132 
e133 
0134 
e135 


0136 


e137 


e138 


e139 
c140 


e141 


e142 
e143 
e144 


0145 


e146 


e147 


0148 
0149 
%150 


e151 


0152 
e153 
c154 
e155 


e156 
e157 
e158 
e159 
c160 
e161 
162 
163 


c164 


165 


0166 


0167 


168 
c169 
c170 
e171 
0172 
0173 


Name 


Calcium 
iodide, hexahydrate . 
iron (III) aluminate . 


isobutyrate......... 
1ROCRE spoon ie 


linoleate........... 
magnesium carbonate 


magnesium 
metasilicate 


magnesium 
orthosilicate 


dl-malate..... 


malate, dihydrogen. . 


maleate..... 


malonate........... 
permanganate....... 
a-methylbutyrate... 


molybdate.......... 


nitrate...... 
nitrate, tetrahydrate 


nitrate, trihydrate... 
nitrides... sen 4 
MIGTHEE. 5 Sh wae re a 


nitrite, tetrahydrate. 


Oxidetees. 5 week 
oxide, per-.......... 


oxide, per- 
octahydrate 
palmitate........... 


1-phenol-4 
sulfonate(p-) 
phenoxide.......... 
hypophosphate...... 
metaphosphate...... 
orthophosphate, 
di-(sec) 
orthophosphate, 
mono-(prim.) 


orthophosphate, 
tri-(tert.) 
pyrophosphate..... . 


pyrophosphate, 
pentahydrate 
phosphide......... a 
hypophosphite...... 
orthophosphite, di-.. . 
orthoplumbate....... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Calcium (tetra-) 
alumino-ferite, nat. 
celite. 
4CaO. Fe203.Al203 

Ca(C4H7O2)2.5H20..... 

Ca(C3HsOs)2.5H20..... 

Ca(Ci2H2301)2.H20..... 


.|Ca(CisHaiO2)2......... 


Nat. dolomite. 
CaCOs.MgCOs 


.|Ca(NOsa)2.... 


Nat. diopside. 
Ca0.Mg0.2Si02 


Nat. mervinite. 
3CaO.MgO.SiO2 


CaC.H.0s.3H20....... 


CaC.H.0s.2H:0....... 
Ca(HC«Hs0s)2.6H20. . . 


.|CaCsH204.H20.... 


CaC3H20..4H20. 
Ca(MnO,)2.5H20...... 
Calvium ethylmethyl- 
acetate. Ca(CsH»O2)2 
Nat. powellite CaMoO,, 


Ca(NOs)2.4H2O........ 


Ca(NOs)2.3H20........ 


Ca(NO2)2.H2O0......... 


Ca(NOz2)2.4H20........ 


.|Ca(CisHasO02)2......... 


Casas fess ce soo tne 
CaC:0..H20.......... 
Lime, calcia. CaO..... 


Ca(CisHn1O2)2......... 
Ca[CsH«(OH)SOs}2. H20 
Ca(OCela)siiniec es cens 
Ca2P206.2H20......... 


CaHPO..2H20 
Ca(H2PO.)2.H20....... 


Nat. whitlockite. 
Cas(PO«): 
CMePiOn icc da wince 


Ca:P:07.5H:0......... 
Ca(H2POs)s..........-. 
2CaHPOs.3H20....... 


Ca(CsHsO2)2.H20...... 
Ca(CrHuOs)s.10H20 ... 


208.18 
414.33 
172.15 
214.19 
368.03 
242.34 
200.01 


164.09 


236.15 


602.56 


Crystalline form, 
properties and 


index of 
refraction 


yel, hex need..... 
brn, rhomb, 1.98, 
2.05, 2.08 all 
for » 


wh need, effl..... 

wh amorph powd 

col, trig, 1.6817, 
1.5026 

col, monocl, 
1.665, 1.672, 
1.695 

col to pa grn, 
monocl, 1.708, 
1.711, 1.718 

col, rhomb, 1.545, 
1,555, 1.575 

OOl.. 2. cet 

rhomb, or wh cr 
powd, 1.493, 
1.507, 1.545 

col rhomb, 1.495, 
1.575, 1.640 


col, tetr, 1.967, 
1.978 
col, cub, hyg.... 


col, monocl, deliq, 
1.465, 1.498, 
1.504 

col, tricl......... 

brn cr, hex...... 

col-yelsh, hex, 
deliq 


col cr, tetr....... 


col, cub, 1.838... 
wh, tetr, 1.895... 
wh, tetr, pearly . . 


wh or yelsh, wh 
fatty powd 
wh to pinkish 


col, 1.588, 1.595. . 

wh, tricl, 1.5576, 
1.5457, 1.5392 

col, tricl, deliq, 
1.5292, 1.5176, 
1.4392 

wh amorph powd, 
1.629, 1.626 

col, biax, 1.585, 
1.604 

col, monocl, 1.539, 
1.545, 1.551 

gray lumps...... 
wh-gray, monocl 


rhomb leaf...... . 


Density or 
spec. 
gravity 


Solubility, in grams per 100 co 


Boiling 
point, °C 
water 


2.55 d 42 160 757° 1680” is a, al, acet 
3.77 CoC: Sn A PRET orl Aish coy acl ea ne Sag 
3 
Sa sw ogern, af site ais caves ate lavas 20 sls Ma Narada Ma ee 30 
Po eae: —3H:20, 100)...........]3.1° 7.9% sls a; ial, eth 
eo ate ee 182-183 wide ays se 9 vin 6 | OOOELe 0.055 |0.05915, 1.7278 al 
en (8 eee eee Ol (ee tcaeey f i seeeee fal, eth 
2.872 id 730-760) fi cece 0.033% =| |e. aie sa: n50 baeeetay ib enelel ova 
3.275 039 Lae! lise eetsversiarcte i i i HCl 
BeLSO. nn ofl lele vreretereeae [vn nos e¥ eae ups 0» 0 5)n CRT Nenetaleieia elteiat eae ioe 
as apm ee rctald tae an steering tec ater eee en 0.321° 0.45175 i al 
Pe ee Sent acct RR oti] oa cuvereveraatene 0.812° 1,224.6 Js al 
Me ts ON SEMAN acits ate haan eosretelgr rare sls PT Hew) Pa Ae oA oe 
A ca fasoisss'sNele Riba ts. «- Dita UR follle wine aeaveravertee 2.89% 3.214 lo: deatatalts patie cs) <1 olpaba vs 
Er incnna s Pe aie Sao Cbd oe cove scm cng elite mim atin ees 0.44° 0.72100 Re Ee 
2.4 iG  Bbasaree areca 3314 338% s NH.OH 
ai ReMi: Ae CIN «Abe Rotella eiae ret afavermtaee 24.24° 25.657 Br ne oe 
4.384.580 Wis o MKAB Ms. oc. Moora i id is aial, eth 
2.50418 BOURGET Uheleeinecenee 121.2 37610 144 al; s MeOH, 
liq NHa, acet; 
i eth 
a 1.896, a 42.7, d 132 266° 660” al, acet 
8 1.82 B 39.7 
ner a eral a iavdee. a 51.1 SAMO) Gras iris Ninn fo Oe oN aan 
2.6317 £105: quttes! |... 2s web d d is dil a; d abs al 
2.236 —H0, 100 |.......... 45.9° 89,6" al s al 
1.6745 —2H0, 44 |.......... 74.99 1064 sal 
WS Sea ated ahs 83-84 +s be ee see fO.O425 0.038 isl 8 eth 
2.24 a WMS Pilcaue wears 0.00067 |0.0014% js a;iaca 
2.2 —Hs0, 200 |.......... i i |sa;iacea 
3.25-3.38 2614 2850 0.131%d |0.07%d isa 
2.927 dj275.ee Pt eee PY Wiietabel |  o. jee 
1.70 —8H:0, 200\/d 275 expl jals id s a, NHi salts; 
ial, eth 
ear ARMA rae ay dita. s sll eva atm alate ees 0.003% wseeeee se /¥ Ol 8 al; 0.008% 
eth 
age, Tobehnes Mitts o HRA olor scale anna 8 ove oe ohio bral: 
edsh ‘Powe 274. <1. [tends kts Nel] ote soa ad [lc latahs le aba Dad Ta [scale ... [els al 
POL rae cs awe oot wall ade ceeberal ierciers eines wo lelliterore cicrsteenets \ || So <0 is HCl 
2.82 OTSA! Vics cscacn i i ia 
2.30616 —H:0, 109 |.......... 0.0316" {0.075 jial,ea 
2.22016 —H:0, 109 |d 203 1.8” d ea 
3.14 1670) OH | Pose va ce 10.002 d ial;sa 
3.09 1280 TANS | fas scare D Sgh2 a |. «ote joa 
B25. Ree Aaranerehate liaveroce affcnainre el. Yoinetenuntieare ie a; i NHC) 
2.51 lo 1600 | Pscinreunten ors id ev PHs |......... le a; ial, eth, bs 
Raval avoraiiseaeeete d sa aoa ae 6 ert Oe 12,5100 i al 
SAND 6S U CCR ABC oci ced oR Coccna) bacon see fale d is NHC) 
5.71 ti Ae a A i d ry 
nol; mnonool,. abl) <|0 0... 1. < meilcle retinas cheater tenis .|49° 55.990 i al 
Pereira ttaraae 50, —10H30).........../1618 tesiecce ih Ol 
120 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


e174 
e175 
e176 
e177 
e178 


¢179 


180 


e181 


Name Synonyms and Mol. 
Formulae wt. 
Calcium 
palicylates) csc. 4102. Ca(C7HsOs)2.2H20. . 350.34 
selenate. i... 22. seas CaSeQ...... 183.04 
selenate, dihydrate. .|\CaSeQ.. 2H:0. 219.07 
selenide............ CaSe.. 119.04 
metasilicate(a)...... Nat. abut wolldste~ 116.16 
nite. CaSiO; . 
metasilicate(8)..... . Nat. wollastonite. | 116.16 
CaSiOs | 
di-orthosilicate (I). ..|Ca2SiO«..... 172.24 
di-orthosilicate (II) ..|Ca2SiOs...... 172.24 
di-orthosilicate (III) .|Ca2SiO... . 172.24 
(tri-)silicate.........|Nat. alite. 228.32 
CasSiOs or (3CaO.SiO2) 
Fs ere CaSies dss ee 5 96.25 
stearate... . -|Ca(CysHwO2)2.... . 607.04 
succinate...... -|CaCsHeOu.3H20 . 212.22 
oe eee .|Nat. anhydrite. CaSOQ«.| 136.14 
SUltaten das ceca toe Soluble anhydrite. 136.14 
CaSO. 
sulfate half-hydrate .|Plaster of Paris. 145.15 
CaSOu.}H20 
sulfate dihydrate... .|Nat. gypsum. 172.17 
CaSOu.2H:0 
gullides oJ... .|Nat. oldhamite. CaS 72.14 
sulfide, hydro-...... Ca(HS):.6H20.. 214.32 
sulfite. . ....|Ca(SO), *%H,0-- {129.15 
sulfite, ieiropais . .|Ca(HSOs):. . | 202.22 
d-tartrate. «22.0... CaC«Hs0s.4H20 . 260.21 
dl-tartrate.......... CaCsHs00.4H20. 260.21 
mesotartrate........ CaCsHi06.3H:0... 242.20 
telluride....... ..|CaTe. . 167.68 
felliritees 2. y52. CaTeOs... 215.68 
thiocarbonate, tri-...|CaCSs. . ; 148.28 
thiocyanate......... Ca(SCN):. 3H.0. 210.29 
di-thionate.........|Ca(SOs)2.4H:O...... 272.27 
thiosulfate......... .|CaS2O3.6H20.. 260.30 
metatitanate........ Nat. reravakite. CaTiOs 135.98 
tungstate.........../CaWQu....... 287.93 
tungstate...........|Nat. scheelite. CaWO, .| 287.93 
metatungstate...... .|CasH«{H2(W207)s].27H20 
3500.96 
VRLOPREA 2s chen 6 56 > Ca(CsH002)2. . 242.33 
metazirconate....... CaZrOs...... 179.30 
Carbon... 2...¢0va5 5+) Diamond, C. . 12.01 
ee Ce eo Graphite. C...... 12.01 
carbon, amorphous../C........ 12.01 
(di)-bromide, hexa-. . | Hexabromomethane. 503.48 
C:Brs 
bromide, tetra-..... . Tetrabromomethane. 331.65 
CBr 
(di)-bromide, tetra- .|Tetrabromethylene. 343.66 
C:Bra 
(di)-chloride, hexa-. . |Hexachloro ethane. 236.74 
C:Cle 
chloride, tetra-..... .|Tetrachloromethane. 153.81 
CCh 
(di)-chloride, tetra,- .|Tetrachloroethylene. 165.83 
C:Ck 


Crystalline form, 
properties and 
index of 
refraction 


col, monocl 

eub, 2.274........ 

col, monocl, 1.610, 
1.611, 1.664 

col, monocl, 1.616, 
1.629, 1.631 

col, monocl, 1.717,) 
1.735 

col, rhomb, 1.717, 
1.735 

col, monocl, 1.642, 
1.645, 1.654 

col, monocl, 
a 1.718, 8 1.724 


cr powd.. 


1.610 
col, rhomb, or 
monocl, 1.569, 
1.575, 1.613 
col, hex or tricl, 
1.505, 1.548 
wh powd..... 


col, monocl, 1.521, 
1.523, 1.530 
col, cub, 2.137 


yelsh liq, strong 
SO: odor 

col, rhomb, 1.525, 
1.535, 1.550 

tricl, powd or 
need 

wh, monocl or 

tee pr 
ub, 2.51, 2.58. . 


wh er, deliq.... 

col, trig, 1.5496 . . 

col, cub, rhomb, 
B 2.34 

wh, tetr, 1.9263, 
1.9107 

col or w ac, tetr. 
1.918, 1.934 

col, tric. .. 


col, monocl 
col, cub, 2.4173 .. 
blkjhex.2....3 ... 


amorph, blk... 


rhomb pr, 1.740, 
1.847, 1.863 
col, monocl or oct 


col, rhmb, tricl or 
cub 


col liq, 1.4601. 


col liq, eth odor, 
1.5055 


(2.5 


Density or 
spec. 
gravity 


3.27 
3.28, 


2.97 


col, 1.460, 1.540, 


2.960 


2.61 


2.32 


{2.5 


.|4.873 


4.78 
3.51 
2.2520 


.|1.8-2.1 


3.823 


3.42 


2.091 


1.586720 


1.6311) 


Melting 
point, °C 


—2H20, 120).... 


2130 


tr to (I) 
1420 
tr to 675 


-|1900 


| (incogr) 


.|179-180 


monocl 1450 


>200 


.|—4H20, 163}. . 


—1}H:0, 
128 
d 


.|d 15-18 
.| -%”H, O, >250 


subl 3652— 
97 

subl 3652- 
97 

148-149 d 


tr to oct 


subl 187 


—23 


tr to rhomb |.... 


— 22.4 


Boiling 
point, °C 


rhomb tr to 
monocl 
1193 


—2H20, 163 


—10H20, d 


Solubility, in grams per 100 cc 


Cold Hot 
water water 
4% 8 
7.98 5.487 
O.OOOSM 6s 2-3 ae 
i d 
O04 als dtd oan 
0.19310 0.8989 
0.209% 0.161910 
. |0.320 sls 
0.241 0.222100 
0.021% d [0.048% d 
A at healed | Pere saracee 
-|0.0043'8 0.00111 
8 
0 0266° |0.068937.5 
{0.00329 —|0.0078#7-5 
i 0.1610 
sls 8 
vs vs 
16° 3030 
.|1008 d 
0.00064'5 |0.000121% 
10.2 
.|8.28° 7.39100 
i i 
i i 
i i 
i 
0.024% 
0 eaaaeaheal bl Ai ecaectede ae 
vals 


Other solvents 


sa, NH« salts, 


sa, NH« salts, 
Na2S20s, glyc 

sa, NH« salts, 
Na2S20s, glyc 

da 

sal, 

8 H2SOu 


-|8 a 


sls al 
s HCl; i ac, a 


0.2818, 0.851 aca 


lial, a; s NH«Cl 


da 


ia, alk 
s liq Fe; ia, alk 


ia, alk 


.|s CS2; v sls al, 


eth 


.|s al, eth, chi 


s al, eth, oils 


s al, bz, chl, eth 


.{s al, eth 


V—— 0&0 — A —_—O—_eaeeEEeeeeeeeeeeeeee ee. OOO eee _ SS 
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e219 


220 


e221 


0222 


e223 


e224 


225 


e226 
227 


e228 
229 
230 
e231 
232 


0233 


0234 


235 


e236 


237 


e238 
239 


e240 
e241 
0242 
243 
0244 
0245 


0246 
0247 
0248 
0249 
e250 
e251 
252 
253 
0254 
0255 
0256 
0257 
258 
259 
260 
e261 


0262 


Name 


Carbon 
fluoride, tetra- 


iodide, tetra- 


oxide, di-...... 


oxide, mon- 


oxide, sub-......... 


oxysulfide 


selenide, di-......... 


selenide, sulfide. ... . 


eulidendiy..5c5 5s ac 


sulfide, mono-....... 
sulfide, sub-........ 
sulfide telluride 
sulfochloride........ 
Carbonic acid 


Carbony! bromide... 


Carbonyl chloride. . . 


Carbony! fluoride, di- 


Carbony! selenide... 
Coriuma j §....- ne o04 0 


(III) acetate 


(III) acetate hydrate|Ce(C2H102)3.14H20.... 


boride, hexa- 
boride, tetra- 
III bromate 


Carbidé jetccn as cae 
carbonate.......... 


carbonate fluoride... 


(III) cyanoplatinite . 


(IIT) fluoride....... 
(IV) fluoride 
hydride 


(III) hydroxide. .... 
(IV) iodate......... 
(III) iodate 
(III) iodide 
(III) molybdate..... 


(III) nitrate 


(IV) nitrate, basic... 
(III) oxalate 


GVyoxidenici< code 


(III) oxide 


Synonyms and Mol. 
Formulae 
Tetrafluoromethane. 87.99 
CFs 
Tetraiodomethane. Cls.| 519.63 
COSINE ah ete. ci 44.01 
CO ss teat ten acs 28.01 
C302. 68.03 
cos. 60.07 
CSe: 169.93 
(Oh: ier, ines TEE 123.04 
CSe ak chien. + «amen 76.14 
CS... 44.08 
Cie chen ERP sews t 100.16 
CST ec tenes e 171.68 
Thiophosgene. CSCl:...| 114.98 
HCOs cee ae es4 62.03 
Carbon oxybromide. 187.83 
COBr: 
Phosgene,carbon oxy- 98.92 
chloride, COCI: 
COFFS) cuonieeienesed 66.01 
COSeiorats staat ocst 106.97 
Ce. 140.12 
Ce(C2H202)3.......... 317.26 
344.28 
CeBe wuts es acenn & 204.98 
CeBerrtnice tatiicas 2% 288.06 
Ce(BrOs)3.9H20...... . 685.98 
CeBrs.H20............| 397.86 
Xo OCs ania ah and 68 ier 164.14 
Ce2(COs)3.5H20.......| 550.37 
Nat. bastnaesite. 219.13 
CeFCOs 
CeCls six. ata 6 AG siproscin «ise 246.48 
Ce(CeHsO7).34H20..... 392.28 


Ce2[Pt(CN).]3.18H20.. .|1502.00 


OP ics utes akia ene 197.12 
GaF 4. HsOutivine: ces ciie 234.13 
(67) ° CRRA. 4 143.14 
(OF (8) 39 Ps Rene rd 191.14 
CallOnas. vite s.cs me ca 839.73 
Ce(IOs)s.2H:O......... 700.86 
Gala OED v5 siaicaiels cca cree 682.97 
Cez(MoQs)s........... 760.05 
Ce(NOs)3.6H20........ 434.23 
Ce(OH)(NOs)s.3H:0...| 397.07 
Ce2(C20.)3.9H2O...... 706.44 
CeQs eH io « ccgtran« ddl avast 
Cre, «0 sas ceeerer es 328.24 


Solubility, in grams per 100 cc 


sls 


i 


171.3° cm? 
0.348% 
0.145%g 

3.5° cm 


Other solvents 


90.129 cm?/315 cm! al, s acet 


0.097 g 
0.058% 
2.32” cm* 


s al, bz, ac a, 
CurCle 


s al; vs CS: 


d al; s CS:, tol 


sl s al; s CS: 
s al, eth 


8s COC! 


i alk 


Crystalline form, Dense or 
properties and Melting Boiling 
index of spec: point, °C point, °C 
refraction Srasity 
col gas..........|1.967184 — 184 —128 
dk red, cub... .. .|4.34% GO UTTRES lies sion eae 
col gas or col liq .|1.977%/I, —56.6520m | —78.5 subl 
liq 1.10173, 
solid 1.56~” 
col odor! pois gas.|1.250°¢/1 —199 —191.5 
liq 0.793 
col gas or liq, liq 1.114° —111.3 7 
1.4538 
col gas, pois. ....|gas 1.073 — 138.2 — 50.2 
@/1° liq 
1.24787 
golden yelliq, —_|2.6626 —45.5 125-126 
1.84520 
yel oily liq...... .|1.9874 —85 84.5 
col liq, inflamm, |1.261% —110.8 46.3 
1.62950 
red powd........ 1.66 m200 “Tins eae ce ce 
bs LO ee eae 1,274 —0.5 d 90 
yel-red liq 2.9% —54 d >-—54 
Web-red lid).c.aso51tsO0OR lL Nisei py. «6 73.5 
IBXUGS AN MOMIEION Wen arc sie) suche a [lease are ore sire [ein ene 
only 
OL LIGH. ficaverate onesie We mearureas| canis sadl fos, etait setese te 64.5 
col gas, pois...... 1.392 —104 8.3 
col gas, hyg...... sol 1.3887 |—114 — 83.1 
liq 
1.139714 
col gas, very pois.|liq 1.8124! |—124.4 —21.7 
gray met, cub or |hex 6.657 |799 3426 
hex cub 6.757 
CoS Waa conch, as) Bra eee HC SOB: ooh) Be aretcc ce alge 
wh-redsh cr powd]........ —1} H20, |d 
115 
lve) Met, CUBS <0 ole catccien ciphers 2190 d 
COEK Seco eta cfed se Ly CY el Fea A 
redsh-wh, Hex -3:- ll: <o3ie sun <i Y (eins & mene,” %, 
C01 DOOM, GMO) «.<rdhcearacsiucdectelel tee Meena Polit-cern e eeoae 
rOd, BOX wna: -- bas. © gba kitmunsie bos ee ee 
WDD 08 i 5 con Gaialh c+ od eacidi he Suet tae elena de cele oh aheact eertaeaice 
ex, Weg S17 (be le lites eee ate 
col cr, deliq... .. .|3.92° 848 1727 
AP DOW» sw bess sh seca ayaie teh Cll eBaar aetna it abe Hin wv nr ROR 
yel-bl lust, monocl|2.657 —134}H:0 ld 
100-110 
wh, hex.........|6.16 1460 2300 
col microcr, 1.614 |4.77 , |ea 650 d 
ak bltamorphs” Gieeoahtacec =i NW eh enh | Ais: sis terscose, eRe 
powd 
Wh gelat ppt... .s.s |). ccrsassinie cic] ctoreyray apayets |e co ease uererell arecenereetgel shell ete 
VOD OP. Re whecacee scaoMllssagmeloric re aed eRecas htialacaes Weer tyra A 
OE sessing xs eepereste|s cesillevow suns! GREER Ao sab ikeio ofl 0 ce ete 
wh or redsh-wh cr]........... 752 1397 
yel, tetr, 2.019, 4.83 973 
2.007 
colorredshcr j|........... —3H:0, 150/d 200 
(trac La, Di), 
deliq 
Jong red) NeOd b..-al o65-<'d ccuns eel aeteenceciere Nell vont are eee 
VOL WH SOPs 6setre «dll-cin sere scaners Oo EM ae cere 
yelsh gelat ppt. diese sci 00 alle ena oe we wleed es © u e55ile hrekeniege st 
gray-grn, trig... .|6.86 1602, ign) |. -eeetntiewe 


200 


i alk 
is HxSOu, i HCl 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, Deantnoe Solubility, in grams per 100 cc 
No. Synonyms and Mol. properties and Y Melting Boiling 
Formulae index of epee: point, °C point, °C 
refraction PAE f ald zisk Other solvents 
a water water 
Cerium 
0263] (IV) oxide(di-)......|Ceria. CeOz2...........| 172.12 |brn-wh, cub..... 7.13223 a 2B008) Plastics .s 4k i i s H2SOu, HNOs; 
idila 
e264 | oxychloride......... CoOC is ck te eeaceeh. 191.57 7 [purp leafy... AR ee Se. SEER lieve donee at OMT )..5 ogee sdila 
e265) (III) 2,4- Cerium acetylacetonate.| 491.50 |It yelcr ppt.....]........... RSTSUSOAE Tle auuemiew ae Ao MN. rons ox, vsal 
pentanedione Ce(CsH702)3.3H20 
0266 | (III) metophosphate .|Ce(POs)s............. 377.04 micr need ic5 << |/B2272 ae mae toate. cpai| sna ieeti aie sere 0) 0{] be SOMME th a ia 
e267 | (III) orthophosphate.|Nat. monazite. CePO. .| 235.09 |red, monocloryel,|5.22 = |...........J...-.-0005. i i sg a;ial 
rhomb, 1.795 
e268 | (III) salicylate......|Ce(C7HsOs)3.......... 551.47 |\wh-redahc:wh pow ierte. 3.4 «suc reaepevaasse helactine +o Ve, || a ial 
269 (III) selenate.......|Ce2(SeO«s)a............ 709.11) > |phomberehan 812.400.) ) Sit ccnte nes edlosieaemem ee. 39.550 DE USO a arta ese recseheeter’ = 
0270 | silicide... ......asa.-. CeSis- goats oaae «steel 196.20 allt sven le Mogacheetiescs MSY l= Ooo lle Re Sarat Aileen 1 SB See calla oars © steve Biaca, ars 
e271 (IV) sulfate........./Ce(SOu)e..............] 332.24 Ideep yel cr...... 3.9118 id AGS LIRR cco atesecaes SUG S{OTMA| canine ee ee ees 
basic 
salts 
272 (III) sulfate........ Cer(SOO Se coat stents 568.42 j|col to grn, monocl|3.912 el O20S eae Bln cae yea 5 10.1° yy 1 | es ep gree ree 
or rhomb 
e273 | (IV) sulfate, CelSOns 4H oes cbc) 404,31 ~ vel rhombor eso ities. cet ars ede secre a sc ha flv atc ccerearaince SN Gs ARN icGsiveme« s dil H2SO4 
dihydrate 
274 (III) sulfate, Cez(SO«)s.9H20........| 730.56 [hex need........|2.831 § |........... . {11.8735 0425 nl ena other ce 
monohydrate 
c0275| (III) sulfate, Ce2(SO,)3.8H20........ 712.54 |pink cr, tricl.. .. .|2.886!7 —8H20, 630}........... 1220 Cae hI On Fel eek are e Se Ree 
octahydrate 
e276 | (III) sulfate, es(SO0) 3.80 56.5075), 658.50. ‘Imonoel :Miak.c., 2.13. ea A. Agee. os |- oS ote 3.9050 ORI 40 A eee ae 
pentahydrate 
277 (IIT) ‘sulfide? ...... 3 CeSs. . 376.43 |red cr, br-dk 5.020 id 2100!(vac)annce ce ee i d sdila 
powd, purp 
e278| (III) tungstate...... Ces( WO) sii) si0 53 21 1023.78 j|yel, tetr......... 6.7717 TOSQ MSE bil..crct icra Rhee Re errs] oat a ee: ee RT? 22k Seer, 
Cerium complexes 
e280 | hexaantipyrinecerium|[Ce(Ci1Hi2N20)s). 1567.86. \|coli hex. crise. of 2-52. Aid: 295-300! FWhavereeyasicye sok E0820.) Whee ot cts avail Was eee. cece cies 
perchlorate (ClO«)3 
e281 hexaantipyrinecerium|(Ce(CiHi2H2O)s]. Is... .. 1650/22" illarge:yel"or= =... «|... .|268-270 SEL L129 Mme ttreysteraretetal |v dheesesr ennect eere aa 
iodide (III) 
e282 |Cesium.............. OB as ee kG eee oie xe | 132.9054 |silv met cr hex. . .|1.878515 | 28.40+0.01 | 678.4 a Mal 1 ead 8 liq NHs 
0283 | acetate............. CeCe ke ep 1909S ideliqareaian 3.45 STAR PVLO4 POSE [occ nti tetas O45, 0584” 1345.56 |. ei. a ere 
e284 | aluminum sulfate .. .|CsAl(SO«)2.12H:0.....| 568.19 |col, cub, 1.4587 . .|1.97 7B ear retoretas 0.34° 42.5410 = |s dil al 
SOO ee MII O oe a eter oles ods [COBIN XB rae cletais/sooisce's. sccpe 148.93 |wh need......... 3.44% PVA ee | ao wokobonas Gio pe Pillar tyres s liq NHs 
ne 2H C1? a CaNgi Aer ec ak ts ceed 1740S ico need deli 2:3) ici. fenra « BIO) 8 Bi a tieneeinsnn 224.2° veeceees. [1.03716 al; i eth 
c287| benzoate........... CsC7Hi02.......-. 71 peal ie BRAS ONE Sterol aga fy Sodio hod tals giao 34505 ol somos ace 294.5 398.510 flo. eae ce 
e288 | borofluoride........ CsBFy 219.71 |rhomb, 1.350..... 3.20 DSO ST 15 RES 1.617 ca 30! = /s di} NH; 
ce289| borohydride........ CsBHa 147.75 |wh, cub, 1.498. . ./2.404 t Rov ees FIRE eco ha Snes ot | | SReoeeeeRer ec sls al; i eth, bz 
c290| bromate............ CaBTOs tage e ties nas 260.81 hex, ca 2.15... ...|4.109%6 C6:420'E™ | Seat kd 3.6625 SBI SAGs. GE. 
e291 bromide, mono-.... . CaBroc hones ects 212.81 |col, cub, 1.6984 . . /4.44, liq 636 1300 124.325 vs 8a 
3.047 
02021 bromide, tri-..... . 4: |CaBraz tins iecics sees 372.637 sirhomb) Mase acetals ose TOO ee Bam he ors giesen ta: calieuime ran ore We Ooi ech Re Ba vs age 'aal 8 
e293 dibromochloride.... . CaeBreCl Fe erst aecea es 328.18 jyel-red, rhomb..<..|.<......2.. 191 1503 Bre je ie aac d al, acet 
0294 | bromochloride iodide |CaIBrCl.............. 375.17 ~jyel-red, rhomb...|.....-.:... 235 d 290 Cs en (era ee sal 
e295 | bromoiodide di-..... Cal Bis iic ic ia pitt sot 419.63 |rhomb.......... 4.25 248 d 320 Ce he ene sal 
e296 | carbonate.......... CarCOsieerincusciene st 325.82. licolicr, deliq ..-= = ; allman. caient. « A. 6lOte 6 Pal seas erccleuds 260.515 v8 11° al; 8 eth 
0297 | carbonate, hydrogen.|CsHCOs.............. 193.92). ‘jrhomib:.fisaiee.. silicate a 175-420) |e... 209.315 vs sal 
ce298| chlorate............ CaCiOan § ans Germanic 216.36 jam efi. ak. B87 Ned liveupinearoneite gsc 6.28198 76.5 sal 
e209 | perchlorate......... CoClOeG «fF aH5. E. 232.36 |rhomb, at 219 3.3274 O ed oll DE Ss ere 2.0025 28.57% 0.09325 al; 
cub, 1.4752, 0.787825 al; 
1.4788, 1.4804 0.15075 acet 
e300 | chlorobromide...... CaBrCls¥eecictetencrctercnts 283.72. |glossy-yel) rhomb.|.\-. dhoieee 1/2050) WEE | finn ee ean, SAL | sss tezitegetn d al, eth 
e301 chloride............ CaCl Fer skn 42k cut: 168.36 |col, cub, deliq, 3.988 645 1290 162.2297 |259.5689.5 |33.725 MeOH; 
1.6418 v sal; i acetone 
e302 chloroiodide......../CsICh............... 330.72; Wier, trig: «>. -te« 3.86 230 d 290 See beers sal 
e303 | chloroaurate........ CBAC ioe icwin niente ade 471.68Milvel,.monocl. busch. ov oo0 dee Tile Ob Ma baliccss 0.510 27,5100 s al 
¢304| chlorobromide, di-...|CsBrCl:.............. 283.72 |glossy-yel,rhomb ----------- DiUis= B80 | lon eR eC aaE | MBE ce ttl PkGoorRS: fcr le aie ecm Egat. 
e305 | chlorodibromide..... CaBriCl 251234 bn s0.:0104 0} BIB AST lVelmanncccicoe : eee 191 SS | SAS. Cove ol RGN Cte Sree anes can 
©306 | chloroiodide, di-.....|CsICh............... 330.72 or, trig 3.86 230 d 290 5. get sevceeee s al 
0307 | chloroplatinate...... CasPtCletececen hens ts 673.62 |yel, cub ve FLOM OOOLIG STOLE | ho vescejece om erate 0.024° 0.3771 fi al 
e309] chlorostannate...... Canes aspen sts 597.22 |wh,cub....... S33 eee Bellet 2 PWR WP Oct Pe |i ach feyinctsiois af MeraceetaRee elas’ = 6 sai 91e' 6 abomanr ey ene meieyiiess 
e310] chromate..:........ CasCrOae i ieee es 381.80 mivelipr, shombe.- 14,23 7 nde ecase el ee ea eee 71.48 (Aidan wey | lao eet oo cio 
e311] chromium sulfate....|Cesium chromium alum.} 593.21 |vltcr........... 2.064 L6G ee Perino Ce aiid 1 Dcracitacitin ic. chicane rio 
Cs[Cr(H20)6s](SO«)2.6H20 
e312| cyamide............ COC 55s aivisreialaicans ate 168:02% iivery em whors..c12.03 i) pbc. ina rede iieegas as vs Vt eae) Pee see Se ares 
e313 Pioriness.. stax ysis, CaP ccctbik sree screens ate 151.90 |cub, delia, 4.115 682 1251 BGyee | lb.oSreGrecinar 19115 MeOH; 
1.478 + 0.005" i Diox, Pyr 
0314] fluoride............ CaF. 1}H:0........ UT8.O3 > jldce phitcektaties 6 le: cas foe 103° = © Asli cearststs 4/osc GT Oia aly aah ic cl Gene eae = Seater 
e315] fluorogermanate..... CanGeF eis sc05. 20 alee. 452.39) lisotrop.orsreg 0¢t. 14.30. 0 cae (ls --sisaitele elle crete cee sls vs slaa 
e316 | fluosilicate.......... Cail g gis.e3:.«/ 02 Scout 407.89 |wh,cub......... CE Cl eel Eee ec ra cen maderrs 6017 sls ial 
e317} fluotellurite........./CaTeFs............... 355-50) | |Golinend : 6e08 <<. |/sje1ss vieie 0.010 lol oars wr ataaStONG) WES eave agane d d s HF soln 
e318| formate............ CaCBOssi,.2202'05 mene 172:02 8 Uae once sre te «sc 1.01607 calle ER Bern cea ibe gangs DO TQS dies Me as cashier cae 


No. 


e319 
c320 
e321 
0322 
c323 
0324 
0325 
0326 


0327 


0328 


329 
330 
0331 


©332 


¢333 
0334 


0335 
0336 
¢337 


0338 


339 
0340 
0341 
342 
0343 


0344 
0345 


©346 
0347 
0348 


349 
0350 
0351 


e352 


Name 


gallium selenate..... 
gallium sulfate...... 
Rhydrid@ fics ccccns ee 
hydrofluoride....... 
hydrogencarbide ... 
hydroxide.......... 
Hoda tGie selec cirasese « 


metaperiodate....... 


HOGIDG kaiser. cleres wee 


iodide, penta-....... 
JOdIGe) trie... ciewe eee 
iodotetrachloride. .. . 


iron (II) sulfate..... 


iron (III) sulfate... . 


magnesium sulfate... 


mercury bromide(ic) . 
mercury chloride(ic). 


nitrate, hydrogen... . 
nitrate, dihydrogen. . 


phthalate, hydrogen. 
polonium chloride... 
rhodium sulfate..... 


rhodium sulfate..... 


salicylate........... 


BUN RTOS eesti oe 


sulfate, hydrogen... . 


sulfide, di-.......... 
sulfide, di-.......... 
sulfide, hexa-....... 
sulfide, penta-....... 
sulfide, tetra-....... 
sulfide, tri-......... 
tartrate, hydrogen... 
Ltartrate........... 


vanadium sulfate.... 


Chloramine, mono-.. 
Chloric acid......... 


Chloric acid, per..... 
Chloric acid, per..... 


per, dihydrate...... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


Formulae 


CsCHO:.H:0......... 
CsGa(SeO.)2.2H20..... 
CsGa(SOz)2.12H20..... 


Ca2SOu.FeSO:.6H20.... 


CaFe(SO«)2.12H20..... 
Cs:S04..MgS0u.6Hs0. . . 


CaMnOae viscs case sab 
CsBr.2HgBrz.......... 
CaCl Hale: ccicaatciau ss 


CaNOs.NHOs......... 
CsaNOs.2HNOs........ 


Cesium oxide, sesqui- 
Cs10s 

Cab CebiOa.ccnce ce exh 

CmPoCle:. » as... dengels 

CsRh(SO,)2.12H20..... 


CaRh(SO4)2.12H20..... 
CoC Hien... agi hi 
CaSO AS ircaeGlsie ts aire 


Cesium vanadium alum: 
VCs(SO4)2.12H:0 


INCI Seineisie) tieispets cee 


195.94 
704.72 
610.93 
133.91 
171.91 
157.94 
149.91 
307.81 


323.81 


259.81 


767.43 
513.62 
401.62 


621.87 


597.06 
590.34 


251.84 
933.63 
439.85 


194.91 


257.92 
320.92 
178.91 
353.82 
281.81 


297.81 
313.81 


298.03 
688.53 
644.12 


644.12 
270.02 
408.77 


361.87 


229.97 
369.94 
329.94 
347.95 
458.19 
426.13 
394.06 
362.00 
281.99 
413,88 


592.15 


51.48 


210.57 


100.46 


Hydronium perchlorate. 118.47 
HCIO..HsO or (HsO)*(Cl0«)- 


HCl04.2HO on... 5. 


136.49 


Crystalline form, 
properties and 
index of 
refraction 


Density or 
spec. 
gravity 


Melting 
point, °C 


Boiling 
point, °C 


111 


tr hex 600 


col cub, 1.46495..]........... 
wh cr, cub....... 3.41 
mead: deligifhiccihiteetask.s 0 
EDD CEs aia Salesyions ia) uci] atraler aha tiovels, olarte 
It yel, deliq...... 3.675 
wh, monocl...... 4.85 
wh rhomb pl..... 4.259°) 
thomb, deliq, 4.5104 
1.7876 
DL tril iaasciin ee ee i emiee 
blk, rhomb...... 4.47 
pale or needles... |3.37471° 
lt grn, monocl, 2.791% 
1.500, 1.504, 
1.509 
pa-vit cr, 1.484. ../2.061° 
col, monocl, 2.676% 
1,486, 1.452 
Si csc tie le wie ss mibiewe 3.597 
col, cub or 
rhomb, 1.792 
col, hex or cub, (3.685 
1,55, 1.56 liq 2.71 
Gb vista taiccr enw wtenlls cisteererenraave 
GOK plight pies i's'/o's saa) ays) casas ‘odapava oad 
OL. OF oc 5 sae hos 
Bee os rare se 2 MRORS gae eo ed 3.230 
or need. . 4.25 
pa yel need...... 4.25 
choc br cr, cub.. .|4.25 
SHOMD wane bs « « 2.178 
eub, 1.86 sor ok 3.82 
Vel, (Obani. gece: 2.238 
(erie: cemmierutioe sao 2.22% 
rhomb, deliq, 4.4528" 
1.5950, 1.5060, 
1.5964 
col rhomb, or hex,/4.243 
1.560, 1.564, 
1,566 
col rhomb pr..... 3.35216 
wh cr, deliq...... 
dk red, amorph..|........... 
OL scan cantare ice 
IDE POC igs « o.0.. wllle Meare ame 
eras is reestievavae aed 2.8064 
bit We rarer cer (MARCA 
Wel leak bis oc eilse a's x eRe 
CO], brig | Sats: 3.0314 
red, cub, 1.4780 2.0337 
vel Licd vic sremetereth oc: tilt ot Sema 
known only as 1.282142 
col sol 
col liq unstable. . .|1.764% 
need, fairly stab /|1.88, 
liq 1.776” 
stab liq.......... 1.65 


Solubility, in grams per 100 oo 


Cold 
water 


167° 


—12H:0, 


ve 


Hot 

niitee Other solvents 
sseee+s+ 10,0085 75% al 
id d a; i org eolv 
AP os vea;ial 
<oGetRERe eal 
| attra orcs fy ocr Soe. Sets 
160% ie al 
sls sal 
eh m0 Filicterataketutatatese@wre lore. c 
(Maine ierecs Rane tee 
1.278 Sr eS ies ieee 
+0 Se els al 
« Sogn i abs al 
196.8:° |s acet, sl s al 
ve Py eee 
id ee 
d my 
oa wena se 
is TNT Dede 
152210 eR eee 
220100 ial, acet 
ve dale» } dee 
aim henotes «| 20Ge 
ve define « s GOR» 
scajederand ia al, eth; v sls 

CCh, bs 

ves eal ~ 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. Nene Synonyms and 
Formulae 
369 |Chlorine. PaO) Cire LS ees ee 
0370| azide..............|chlor(o)azide CINs..... 
e371] fluoride, mono-...... GIR, cdot Senne ee 
e372} fluoride, tri-........ GIB a. Santee ater 
¢373 hydrates? 6... CIXSHIOP te aac a acey. 
CATE | MOKIIG) Git, ee ae ICIORN Ber ee acks.s hak 
0375 | oxide, hept-......-- ChOr. . 
e376 | oxide, mono-........|ClO 
0377 | oxide, tetr-......... ClO« or ClOs......... 
e378 | chloroauric acid.....}|HAuCh.4H2O......... 
e379 | chloroplatinic acid. ..|H2PtCle.6H20....... 
e380 | chlorostannic acid...|/H2SnCls.6H2O......... 
¢381 |Chlorosulfonic acid. .|CISO:sH.............. 
e382 |Chlorotetroxy ClOMF sce eee 
fluoride 
c383 |Chloryl ClOgR eer ae art 
(per-) fluoride 
c384 |Chromium.......... Cr. 
e385 (II) acetate.........|Cr(C2H302)2....... 
386 (III) acetate....... .}Cr(C2H302)3.H20...... 
c387 arsenide, mon-...... CrAn siren ocnee 
e388 boride, mono-....... GLB aie te 
389 (II) bromide..... CrBr2.......- 
63001)" (ITI) bromides>. 2. -[CrBrs. 4... -ss255455.. 
e391} bromide, [CrBr2(H2O)4]Br.2H20. . 
hexahydrate 
e392 bromide, (Cr(H2O)s]Bra ...... 
hexahydrate 
393 (tri-)carbide, di-..... Gri@a, at eee ee 
©0394 carbonyl.......-... Cr(CO)e 
©0395 (II) chloride........|CrCle 
396 (IIT) chloride....... CrCive:, == 
e397 chloride, hexahydrate|[Cr(H20)sCl.].2H20. . 
398 (II) fluoride........ OED Saye Mane seungs v5.0" lester e 
e399 KETO Huerides cn. [Orb soace ns f-.c+ saucers 
e400} (II) hydroxide...... CORON sence recat 
e401] iodate, hydrate... ..|(Cr(H2O)«Is.3H.O. . 
c402 (II) iodide....... Cr leteccutct. © aac egeh: 
403 CUED) Socios fen IOrNae cies ds ess 
0404 (IIT) nitrate........ Cr(NOsz)3.7}H20....... 
0405 (Il)initrate. |... 4.24. Cr(NOsz)3.9H20........ 
c406 nitride, mono-...... Gr Pate goa: 
c407 (Tit) oxalate s,...cnas... |CrCsOaH2O: 2x..2. 
c408} (III) oxalate........ Cro(C204)3.6H20.... .. 
e409 oxide, di-........... Vit, @ emch Stem A ae 
c410 (II) oxide, mon-..... CrOQ mew... 
e411 (III) oxide, sesqui-. .|CroOs...........--... 
e412 (III) oxide, sesqui-. .|CroO3.rH2V........... 
e418 |) Poxidéstri-...... 53 5:. Chromic anhydride, 
“chromic acid’’, CrO3 
e414; oxychbloride.......:.[CrOeCh. .. 2... ..5..5. 
c415| 2,4-pentandione..... Chromium acetyl- 
acetonate. Cr(CsH702)s 


Mol. 
wt. 


51.996 


170.09 
247.15 


126.92 

62.81 
211.81 
291.72 
399.81 


399.81 


180.02 
220.06 


122.90 
158.35 


266.45 


89.99 
108.99 


86.01 
594.85 
305.80 
432.71 


373.13 
400.15 

66.00 
158.03 
476.14 


84.00 

68.00 

151.99 
varies 


99.99 


154.90 
349.33 


Crystalline form, Densit 
properties and Oe OF Melting 
index of es point, °C 
refraction STaviey 
grnsh-yel gas, or |3.214° — 100.98 
liq, or rhomb cr; 
gas 1.000768, 
liq 1.367 
ess,expl Bib aa: «'| ae eC eens: 
(os Oa en oe ee 1.627100 —15445 
COL BAS eee ies 1.7713 — 83 
It yel, rhomb..... 1.23 d 9.6 
yel red gas, or 3.091 g/1 — 59.5 
red cr, expl 
COL OI. rN Rie acc ee, eB —91.5 
yel-red gas, or 3.899 g/1 —20 
red-br liq 
brt yel need, deliq|........... d 
red br pr, deliq. . ./2.431 60 
col leaf. !. .. 3..2+..1.93 9 
col fum liq, 1.43714]1.76618 —80 
col gas, v exp....|....... — 167.3 
aS... ohnemae: «< 1.39225 — 146 
steel gray, cub v_ |7.2028 185720 
hard 
TEC: ORS Cue ao ae ae oe 
gray-grn powd or |........... 
blsh-grn pasty 
mass 
Pray, neces ts -- <1. Crs ott! SR meyeaes 
silv er, 6.17 2760(?) 
orthorhomb 
WT OE cles sche, os 4.356 842 
olv gr, hex...... .|4.250% subl 
EN en elici tesc aci| tiie nae |S ae aeauce re nia. 
ibish grayatonvit: .|5.4'0 eo) ke aes - 
gray, rhomb..... 6.68 1890 
col, orthorhomb. .|1.77 d 110 
wh need, deliq. . .|2.87825 824 
wit. trig... . (2.7615 ca 1150 
vit, monocl. . 1.76 83 
grn, cr, monocl...|4.11 1100 
grn, rhomb..... .|3.8 >1000 
Wel-brivoneasre tte ere areas Vv 
dk vit cr, hygro. . 4.915 41—HI 
graysh powd.... .|5.196 856 
shiny blk er..... 4.9150 >600 
er, MORO! [4-6 26 lok <ccsac koe 100 
inurple, monoel ic u\iter. wtie. «ee 60 
cub or amorph.. .|5.9 d 1700 
eller powdigr 0. 42-468, Bells tse EA ee 
red, amorph, hyg.}...........|120, —H20 
tr to grn 
br-blk powd\t.....).0. 050. 300, —O 
bl kipowdiet: f200):\|. We 2. 25, Role eee ce 
grn, hex, 2.551... |5.21 2266 + 25 
vit; amorph of |)... 2. 35 $ eer 
bl-gray grn gel 
red, rhomb, deliq.|2.70 196 
ak red liq: oc... 1.911 —96.5 
216 


Boiling 
point, °C 


>1300 
subl 1100 — 
1200 


Solubility, in grams per 100 ec 


310° cm? 


1.469 g 
ale. Me eee. 
d d 
d d 
oe os te 5 ee rere aN 
2000‘ cm} |d to 
HCl1Os, 
Clo, O2 
eee te. otek 
200 cm? |d to 
HOCI 
8.0. tae lone 28 
8 vs 
vs vs 
Olivas 1 enieete 
H2SO4* 
HCl 
i i 
sls 8 
8 
i i 
¥ i 
8 
i s 
8 s tr to vit 
vs vs 
i i 
i i 
vs vs 
i sls 
58.525 8 
Sta es lowes wees 
OS BC ee sud 
ae | Midis. coset. 
vs vs 
piste ied Sl brromcrsene 
8 8 
8 8 
i i 
sls 8 
8 8 
Ce Ae Bie ae 
i i 
i i 
i i 
61.7° 67.4 5100 
d d 
Hp Sy es By cence 


s alk 
s alk, H2SOu 


s bz 
s alk, H2SO« 


s dil H2S8O4, HCl; 
i HNOs, aq reg 
sls al 


ji al 


ia 


s fus Na2O2 


s al 
v sal; d alk 


sal; ieth 
ial 


ial, eth, ac a; 
sl s CHl:, CCla 
ial, eth 
i al, acet, 
MeOH, eth 
s al; i eth; 
sl s acet 
ial;sh HCl 
ial, NHs; 
slsa;s HF 
sa 


s al, acet; i CHI 


sa, alk, al, acet 

sl s aq reg 

sdila 

vs (red) al, eth; 
i (grn) al 

s HNOs 

i dil HNO: 

ia, alk, al 

sa, alk; sls 
NH.OH 

s al, eth, H2SO« 
HNOs 

dal; seth, aca 

s org solv; i ler 


B-71 


No. 


e416 
e417 


c418 
0419 
c420 
e421 
c422 
0423 
0424 
0425 
c426 
0427 


c428 
429 


0430 


e431 


432 


0433 
0434 


0435 
0436 
0437 
0438 
0439 
0440 


e441 
0442 


0443 


0444 


0445 


0446 


e447 
c448 


0449 


0450 


e451 


0452 


0453 
0454 


0455 


0456 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


N Synonyms and Mol. 
eae Formulae wt. 
Chromium 
(III) orthophosphate. |CrPO«..2H20.........- 183.00 
(III) orthophosphate. |CrPO«..6H:0.........- 255.06 
pyrophosphate...... Crit PrOn aac ose e 50 729.81 
phosphide, mono-.../CrP..............---.| 82.97 
pilicide.ii, os (ots 3 CriSie.feh ons teks: 212.17 
(II) sulfate......... CrS0O..7Hi0.........-.| 274.17 
(III) sulfate........ Crs(SOOR.... . er. Pee. 392.18 
(IIL) sulfate....... .|Cr2(SO«)s.15H20.......| 662.41 
(III) sulfate........ Cr2(SO«)s.18H20.......| 716.45 
(II) gulide, mone=-iOrS: infers ae es wae 84.06 
(III) sulfide, sesqui-.|Cr2S:.................| 200.18 
(UID) stliite coo... + |Crs(SOa) a. 0... cc. cese 344.18 
CE)itarteate. .. . 3.2) [CrCeHOs:. 2.00 0s. o> 200.07 
Chromium complexes 
hezammine (Cr(NHs)e)Cls.H20.... - 278.55 
chromium- 
(III) chloride 
hezaureachromium- |{Cr(CON:H4)sJ2.[SiFss-3H20 
(III) fluosilicate 1304.94 
hexaureachromium- |{C:(CON:Ha)s}.(ReOs)s . |1162.92 
(III) perrhenate 
chloropentammine |(Cr(NHa)sClJCl:...... . 243.51 
chromium chloride 
Cobaltzccn nase sett Oe rinse) ees 58.933 
(III) acetate........ Co(C2HaOs)s.......... 236.07 
(II) acetate.........|Co(C2Hr0:2)2.4H20..... 249.08 
aluminate.......... (approx) Thenard’s 176.89 
blue. CoAlO. 
(II) orthoarsenate. . .|Cos(AsQ4)2.8H10....... 598.75 
arsenic sulfide.......|Nat. cobaltite. CoAsS..| 156.92 
ereenide.) 4.9m. cece |COLAB care ere aleit ure. aides 192.79 
(II) benzoate...... .|Co(C7HsO2)2.4H20..... 373.23 
oride; Monde... cb |COBD si ae <r cee t ee 69.74 
(II) bromate........ Co(BrOs):.6H20....... 422.84 
(II) bromide........ CoBrz 218.75 
(II) bromide CoBr:.6H:0.......-..-- 326.84 
hexahydrate 
bromoplatinate...... CoPtBre.12H20........ 949.66 
carbonate.......... Nat. spherocobaltite. 118.94 
CoCOs; 
(II) carbonate, basic. |2CoCOs.Co(OH):.H20. .| 534.74 
carbonyl tetra-...... Dicobalt octacarbonyl. | 341.95 
[Co(CO)a4]2 or Co2(CO)s 
carbonyl, tri-....... Tetracobalt dodeca- 571.86 
carbonyl. [Co(CO)s}« 
or Coa(CO) 12 
(II) chlorate........ Co(ClOs)2.6H2#....... 333.93 
(II) perchlorate..... Co(ClOa)2.......- 257.83 
(II) perchlorate.... . Co(ClO«)2.5HO....... 347.88 
perchlorate......... 'Co(ClOs)2.6H20....... 365.93 
(II) perchlorate..... Co(ClO«)2.6H20....... 365.93 
(II) chloride ....... CoCh: 129.84 
(III) chloride....... Calgon. t amcor e+ ae 165.29 


Crystalline form, 


* Several chromic salts exist in two forms, a soluble and insoluble modification. 
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Solubility, in grams per 100 cc 


is HNOs, HF 
is HCl, HF; 

i H»sSOu, HNOs 
is ls al; s NHsOH 
sl sal;ia 
ji al 


is al 


i al 
0.667 al 


i HCl 


aa 
ls a, glac aca 


sa, al 


i HCl, H:S0.; 


77.1% al; 58.6% 
MeOH; s eth, 
acet 


8 blk color, al, a, 
eth 
sa;i NHs 


is a, (NH«)2COs 
isl s al; 8 CSs, eth 


is bz; d Br 


54.4 al; 8.6 acet; 
38.5 MeOH; 
sls eth 


properties and Dsely oF Melting Boiling 
index of Pe: point, °C point, °C 
refraction Mey Cold Other solvents 
water 
Vit. or.) 644,00. 8 DAZE Perea IMIS oh dies ain oye ns Soe al sch) ape 
vit, tricl, 1.568, |2.121!4 Ct | ne PPPS AP Pe AS ee 
1.591, 1.699 
pe gr; mone)... 10.7 eet Mb... cas es chelleaw eyes e ant i i 
gray-blk cr...... Wy te cr. See een ee et i) who | aan 
gray, tetrpr..... Be?) eee BANS BIE oe hells ei evs raea arate i i 
Db) Oneanetsh ac «ll edhe lev bl. SRO A el icceide oval 12.35°¢ d 
wit orured\nowd -|\3:O1D) Baty Ibi... Satta. <4 leans caleete i, e%00D) | eeeeee 
vit, amorph sc. . .|1.86717 100 —10H:0, |s d 67 
100 
bl vit, cub oct, 1,722 — ISH, OF canes one 120” 8 
1.564 100 
blk powd, hex... .|4.85 £550." ) WER A oh ai stedecs ote i—iti‘(éiik#s~«dLd. See 
brn-blk powd. .. .|3.7718 = BIIGGO Eh... eave cee i,d i 
grnsh-wh........ 2.2 (CME PAPMeSS MOKA ay ee 
bl powd ifton. «. « DBSu0 wil BAs dhbe seal cseae5 ee i i 
yel cr 2.585 aed beel> 5 SPER E. Woir.d gore ketene a FO. bie eee 
¢grn leak... 3. .aliben cf pore bale. Pee peels we Sor eree site 0.522%) |... stern 
grn need........|2.652% FRE el aire eI 1.786 |. Sees 
TOs C065 visas ko PLOOE OME NE Na ro cecloees lowe cree mentee 0.65% |, cere 
silv gray met, cub/8.9 1495 2870 i i 
QIN; O0bisica isd poe Lee: 2000 FE licence ae hydr. |. eee 
readily 
red-vlt, monocl, |1.705' —4H:0, 140 3 8 
deliq, 1.542 
DD Cube o.oo see 2 stasl GeO ee Ue a ecarrn ates [eters oe epee i i 
vit-red, mongcl, [3.178% Oe Oe eee ier i i 
1.626, 1.661, 
1.669 
gray-redsh. 6.2-6.3 (; i POPPIES IPI a 
cr powd......... 8.28 Le Milam Wi tteprtarieirpeh:. 3 i i 
gray red leaf.....|........... =—4H) 115). 23. cea ve ee 
pr sc... Pr Fisgwltee Heel POSS fi fl ee d d 
FOO, OOb chen de 2 te De seca cs wre ite Nel ay ne ree whe Men fe eee ae 45.5% | | oes 
grn, hex, deliq....|4.909% 678 (ime Noe) fc aee eae 66.78 68.17 
red-vit pr, deliq . . |2.46 47-48, —6H:20, 130/e red color|153.2” 
—4H:0 
100 
BIG ccccsee eee (2762 es aes bis [e ce nee eevesllogpimecsqtttl | oleteletEeanae [iin at 
red, trig, 1.855, [4.13 id ji i 
1,60 
whtered (Ek: og: ~ os baw Gs oatas ie ie Se ean EEL Oe a ieee i id 
or cr or dk br, 1.7318 51 d 52 i i 
microcr 
| |e eer Same a Benen ae a ey) Ae le A a WR mt Eg CO en 
red, cub, deliq, 1.92 50 d 100 558.3° ve 
1.55 
red need 1.510, Be 2Ti WF Pier crete eters <i] ala arareleyeteretene 100° 1156 
1.490 
Pod hexiic sas 3 <0 e oes siete M43 Fl ode se 100.13® =|115.10% 
POG IDE sitacseeca al ite eee d 1534 id 2598" |. eee 
red, oct, deliq, [ier 58".8% 1839 Wee eat 255%") | ae 
1.55 
bl, hex, hygr.... .|3.356% 724 (in 1049 457 105% 
HCl gas) 
ired cr or yel cr. |2.94 publ ee"": 8) | ou emecer 8 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. 


0457 


0491 


Name 


Cobalt 


(II) chloride, 
dihydrate 


(II) chloride, 
hexahydrate 


(II) chromate....... 
(II) citrate......... 
(II) cyanide 
dihydrate 

(II) cyanide, 
trihydrate 

(II) ferricyanide. .... 
(II) ferrocyanide.... 
(II) fluogallate...... 


(II) fluoride........ 
(III) fluoride....... 


(II) fluoride, 
tetrahydrate 


fluosilicate.......... 


(II) formate........ 
(II) hydroxide...... 


(III) hydroxide..... 
(II) iodate.......... 


(II) iodate, 
hexahydrate 

(II) iodide (a) stable. 
(II) iodide (8) 
(II) iodide, 
dihydrate 
(II) iodide, 
hexahydrate 


iodoplatinate....... 
linoleate............ 


(II) nitrate......... 


nitrosylcarbony] ... . 
(II) oleate.......... 
(II) oxalate......... 
oxalate, dihydrate... 


(II) oxide.......... 
(III) oxide......... 


(II, ITI) oxide...... 
palmitate.......... 
(II) orthophosphate. . 


(II) orthophosphate, 
dihydrate 


hydrate 
(II) selenate, penta- 
hydrate 


Synonyms and 
Formulae 


CoCh:.2H:0........... 


CoCh.6H:0........... 


CoPtCls.6H:0......... 


Cos(CeHsO7)2.2H:20..... 
Co(CN):2.2Hz0 


Co(CN):.3H:0 


Cos[Fe(CN)s]s......... 


Co:Fe(CN)«.2H:0 .... .|. 


[Co(H20)s}{(GaFs.H:0]. . 


CosFs.7H:0........... 
CoF:.4H20............ 


CoSiFs.6H:0.......... 


Co(CHOs:):.2H:0...... 
(Co(OH) saemreerera te 


Co203.3Hx0........... 
ColOssseescciegaas 


\Cols.2HsO............ 


Cols.6HO.. .. 6.55: 


CoPtls.9H:0....... 
Co(CisHO2)2......... 


Co(NOs):.6H:20........ 


Cos(POa)s.........---. 
Coa(PO.)2.2H10....... 


'Cos(PO.)2.8H10....... 


Co(CsHs0:).3Hs0...... 
Co(ReO,):.5H10....... 


Mol. 


165.87 


237.93 


574.83 
498.43 
174.93 
591.04 
147.00 


165.01 


600.71 


349.75 


96.93 
115.93 


357.96 
168.99 


309.10 


185.00 
92.95 


219.91 
408.74 


516.83 
312.74 
312.74 
348.77 


420.83 


.. {1177.59 


617.83 
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Crystalline form, Denaity oF ; . Solubility, in grams per 100 ce 
propsrtios ri arene vee aici 
index 
seirtel gravity BIR aa eole Os Other solvents 
water water 
a an ae Sea 
red-vit; monocl (2:47, lan cs cs cleenesn sess. 8 8 v sl 8 eth 
or tricl, 1.625, 
1.671, 1.67 
red, monocl... .. .|1.92435 86 —6H20, 110|76.7° 190.71 |v s (bl col) al; 
8 acet; 0.29 eth 
(oe ee 2.699 Cis no. tits) eae a ee oe a Oe 
rhomb or trig....|........... LOO SS Bit weeriacrcrig | ance |stats 
gray Dikior ssc abc soa ce Oo a) gM Wiketeeg ore i d sa, NH.OH 
POSG-FOd sso i shiv slllathe oe eee —2H20, 150]....... OS ia me Bally ewer ater steeteter scree ter 
buff anhydr anhydr —2H:0, 280/d 300 0.00418 |..... .{s KCN, HCl, 
bl-vlt powd 1.872% NH.OH 
red-gray powd, |........... —3H20, 250)........... Meee aad Re ah ea s KCN 
amorph 
Od. OO pa Beso ie Na ices el take ca Nee erase (ee ee ae 0 eeemaren en s NH.OH; i HCl 
All ag Sr cy Wma (feo rete oe ont Haier eneenetT wa (eras eae creer eee BP Nircrcoeue .|s KCN; i HCI 
pink cr, 2.35 = SHA P1O|teasireed ss OL By RA Mees eet da 
monocl (?), 1.45 
pink monocl..... 4.464 ca 1200 1400 1.5% 8 sls a; ial, eth, bz 
pr; ReX.ee eh ces rare 3. GS ee see's. Meret Fa vorwieRecacacene d to 2 .i, al, eth, bz 
Co(OH)s 
GIN powd Preis | SOLS MPN Aas o «illo ssicncce etoresarere Ce ee Ma ee ee s HSOu 
a: red, rhomb oct, 2.192% DOO) 0 ae Sarees ores 8 8 i al 
B: rose cr powd 
pink trig, 1.382, 2.113% | Gale: . a ae fcc ces ae BL Si ESD Seve wail tte PS cee eRe 
1.387 
red er: cence ei: 2.12922 —2H:0, 140/d 175 55088 mab dll’. a a scant | ceeees ae ee eas 
rose-red, rhomb. .|3.5971¢ id) weer | lieseccics cee 0;00032 5) }}..,.. 2421 sa, NH salts; 
i alk 
blk-brn powd. .. . |4.46 d —H:20, 100 {0.00032 Rte, -ja a; ial 
bl-vit need...... . |5.00818 200 a Lexetrstecichs 0.4518 1.33100 s HCl, HNOs. 
h H2SO« 
red, octaca. shone: 3.6892! d 61 =A) 130te Fe, Eilesceurariemvell’s iseiete amen e ee 
blk hex, hyg..... 5.68 515(vac) 570 (vac) 159° 42010 v sal, acet 
yel need, unstab. .|5.45%5 A 400 tie Ohh ccs eb Be py 8 ia hilaiena oes 
arn; deliqiestec scooter. ss 10009 oes seme: 376.2% aie 0) © ee nes eee 
br-red hex, hygr. ./2.90 ro Wey ei) he ee ee rae eee 8 8 8 al, eth, chl 
—6H:0, 
130 
Cal Seer iste ome OLS el Sess coscreeecasvecei lie. vias atta ssneas cite) | Misomsratrtct ap lta: are axcratth lis le-xyatesar aera, stow scans 
bro amorphytec cc cchamiecscre seat assim ereneteteaeial evan alera eee ate STS) ot. SER aer: s al, eth, acet 
red, monocl, 1.52. 1.87% 55-56 —3H:0, 55 |133.8° 217% 100.0!25 al; 8 
acet; als NHa 
eherryred lig 6..66|. 0.06 .602n-« —1.05 48.6)055 Gh 2 Wee canoe s al, eth, acet, bz 
Dr@morphcee teres | teeter ra | Shaves mecenie | cieteone icimeene | oeveretcy are pet|lececrevasaiteas s al, eth, oils, bz 
wh or redsh...... 3.02135 1 25O Fe | ecto. t ele" |). . eee sa, NHsOH 
DINK Chaos ee ees aceite a MeO (viii Savane vels sls v sls a;s NHOH 
ca 190 
pink cub 6.45 PIISKE OOD || Scat ecreos i i sa;ial, NHOH 
blk-gray, hex, or /|5.18 1.808) icc areca i i a a;ial 
rhomb 
Ik, Cub... 6k on 6.07 tr.to CoO ¢ Wasnecacre-s i i v els a; i aq reg 
900-950 
EP eS eae CA en cieer 70.5 ee ise eee | sroicn nasiatdhall ts some ® DYT, Mot CBs, 
CChiy; sl s eth; i 
MeOH, acet 
redsh cr......... 3 BAT ee Bl stiecioces caleba nant ee i i s HsPQi, NHsOH 
pink powd's.ch./s./2|'- ease fnaly aletaiailis spsysic dengan [casita = pe ee eee oem 8 HsPO. 
redsh powd...... 2.76935 —8H:20, 200]........... iu) ARPA rats s min a, HsPO,; 
ial 
gray need........ 6.415 1386. gon | lees oate ce i i is HNOs, aq reg 
GR-POAICR cece cs alegre cheney avec Peet) oll PENS cas tc anh 33.5" |......... veal 
(Vay CS Bp ASiaceinl Bee ebe aos a ey, Jad 4 lderenieuea: Ne eee et PE hee See 
monocl.......... PET 9) We lkantondoccun| bopansos cc MSR eGRSc fl Arce oom: ecrmternnts ets Aemoint nc 
red, monocl, RENT Sh cemcae cir svane'| oksseseusttee rescore 8 rh” arith hetero eee 
1.5225 
ruby red, tricl-.. ./2.512 dt en iatascarnisitctene CO ee lucia sett: (Sa yacso eee 


No. 


c501 


502 
0503 


504 
0505 
506 


507 


508 


c509 


c510 


e511 
e512 
c513 
514 
e515 


e516 
e517 
e518 
e519 


520 


e521 


e522 


0523 


e524 


0525 


526 


0527 


c528 


529 


530 


c531 


c532 


0533 


0534 


c535 


Cobalt 


Name 


selenide, mono- . . 


(II) orthosilicate. 
silicide........ 


silicide, di-......... 
(di-)silicide.. . 
(II) orthostannate... 


(II) sulfate. 


(II) sulfate, hepta- 
hydrate 


(IT) sulfate, hexa- 
hydrate 


(II) sulfate, mono- 
hydrate 

(IIT) sulfate. . 

sulfide, di-..... 

sulfide, mono-....... 
(IIT) sulfide, sesqui. . 
(tri-) sulfide. 


(II) sulfite 
tartrate. 
thiocyanate. . 
orthotitanate 


(II) tungstate 


Cobalt complexes 


hexammine cobalt 
(II) bromide 


diamminecobalt (II) 
chloride [a] 

diamminecobalt (II) 
chloride(8) 

hexamminecobalt 
(II) chloride 


hexamminecobalt 
(III) chloride 


hexamminecobalt 
(II) iodide 


hexamminecobalt 
(III) nitrate 


hexamminecobalt 
(III) perrhenate 


hexamminecobalt 
(II) sulfate 


hexamminecobalt 
(III) sulfate 

ammonium tetra- 
nitrodiammine (III) 
cobaltate 

aquapentammine- 
cobalt (III) chloride 
(roseo) 

aquapentammine- 
cobalt (III)-sulfate 
(roseo) 

cis-chloroaquo- - 
tetramminecobalt 
(III) chloride 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


sis) COSC vic. ostet 


.|Co2SiOg.. . . 
.|CoSi. . 


CoSiz....-. 


.|CorSi.... 


Co2S8n0O.. . 
CoSO. 


Nat. bieberite. 
CoSO..7H20 


CoSQ..6H20 . 


CoSO..H20... 


.|Co2(SO«)3-18H20. . 


Nat. sycoporite. CoS... 
CooS8s..... 


.|Cobalt sulfide, tetra- 


(ous, ic) Nat. 
linneite. CoaSs 


.|CoSO3.5H20 . 


CoC«HiOe. . . .. 
Co(SCN)2.3H20 


.|Co2TiO.. 


-|CoWO,.. 


CoBr2.6N Hs 


CoCl2.2N Hs 
CoCl2.2N Hs 


(Co(N Ha)6]Clo 


Co(N Ha)sCls 


Col2z.6N Hs. 


Co(NHs)6.(NOs)s. . 


CoSO4.6NHs. . 


(Co(N Ha)e]2(SOx)3.5H20 


Erdmann'’s salt. 
NHi{Co(NHs)2(NO2)4] 


[Co(NHs)s.H20)Cls.... . 


[Co(N Ha)4(H20)CICh. . 


chloropentammine 
cobalt-(III) chloride 
(purpureo) 


(Co(NHa)sClJCh....... 


[Co(NHs)«](ReO«)s.2H20 


Mol. 


wt. 


137.89 


209.95 
87.03 


115.11 


145.95 
300.55 


155.00 


281.10 


263.09 


173.01 
730.33 
123.06 

91.00 


214.06 
305.06 


229.07 
207.01 
229.14 
229.76 


306.78 


320.93 


163.90 
163.90 


232.02 


267.46 


| 414.93 


347.13 


947.74 


257.18 


700.50 


295.12 


268.45 


(Co(N H2)sH20]2(SO«)3.2H20 


638.34 


251.42 


250.45 


Crystalline form, 
properties and 
index of 

refraction 


grnsh-bl, cub..... 
dk blsh, cub..... 


red-pink, monocl, 
1.477, 1.483, 
1.489 


red, monocl, 1.531 
1.549, 1.552 


red cr, 1.603, 
1.639, 1.683 


dk gray, cub..... 


red. . 


vit, rhomb....... 
grnsh-blk, cub.. 


bl-grn, monocl... 


dk pink cr 


rose cr 
bl-vlt... 


rose red, oct..... 


wine-red, monocl. 
dk pink, cub.. 


yel, tetr. 
or-yel pr... 
pink powd. 


dk yel, monocl.. . 


redsh-pa brn, 
rhomb, 1.78, 
1.78. 1.74 

brick red er. 


red, tetr. 


vit, rhomb... 


dk red-vlt, rhomb 


redsh, monoc].... 


Density or 
spec. 
gravity 


3.075% 


. |4.269 


5.4518 
4.8 
4.86 


.|5.07-5.12 


8.42 


1.8717 


. (2.097 


.|2.073 


1.497 


1.710, 


.|2.0967 


1.8047 


- 13.3292 


11.6547 


1.797% 
anhydr 
1.87675 


11,725 


- |1.85420 


{1.847 


1.81925 


Melting Boiling 
point, °C point, °C 
d 735 36.220 
96.8 —7H20, 420/60.4 
=2H0, 05. ous onsale lade aera 
d 8 
d 35 sd 
Me. AAR Re Solace pirat: i 
SS PETG © Wie reserarccmnrenys 0.0003818 
ld 480 piesa ts he gil See 
li 
Peer ae sls 
—3H20, 105 8 
fi 
d 258 : ld 
Vk dete | eS ae (Cease | 
tr to a, 210 
(in NHs) 
d a ae eid 
—1NHs, 215). . 15.910 
14] 100mm 
ao 1.73% 
0.0469 
d 116760 PP aa: 


—4H20, 100) —5H20, 150)1.4174 


LOOM ami artes Stans 24.87% 
—3H20, 99 |d 110 ys 
d ep secs xo%0| AS 
(: Ue sed I ||fgevee am em e 0.4% 


Solubility, in grams per 100 cc 


i H2SO«; s h HCl 


1.0418 MeOH; 
i NH: 


6770 2.53 al; 54.518 


MeOH 


's H2SOu; i pyr 
s HNOs, aq reg 
slsa 

da, aq reg 


dil HCl 
sh conc a; slsc 
dila 


12.746 |g cone HCl; i al, 


NH.OH . 


1.7237 
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No. 


e536 


0571 
0572 


Name 


triethylenediam- 
minecobalt-(III) 
chloride 
trinitrotriammine- 
cobalt 
trinitrotetrammine- 
cobalt-(III) nitrate 
potassium tetra- 
nitrodiammine- 
cobaltate (III) 


acetate, basic....... 

(II) acetate......... 
(II) acetate meta- 
arsenate 


(III) acetylide 
amine azide......... 


(II) dtammine- 
ehloride, di- 


(II) hezammine- 
chloride, di- 


tetrammine 
dithionate 


(II) tetrammine 
nitrate 


(II) amine nitrate... 


tetrammine sulfate... 


(tri-)antimonide..... 
(II) orthoarsenate.. . 
(II) orthoarsenate, 
di-H 
arsenide............ 


(II) orthoarsenite, 
hydrogen(?) 
(I) azide 


(II) azide 


(II) benzoate 
(II) metaborate. ... 


(II) bromate........ 
(I) bromide......... 


(II) bromide........ 


triozybromide....... 


(II) butyrate 


(I) carbonate 


(II) chlorate........ 
(II) chlorate, basic. . 


Cobalt complexes 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


.|see Niobium. 


Co[C:H«(N H2)2)sCls.3H20 


Co(N Hs)s(NOz)s... . . 


[Co(N Ha)s(NO2)2)NOx. . 


K[Co(N Hs)2(NO2)4). . 


Blue verdigris. 
Cu(C2H102)2.Cu0.6H20 

Neutral verdigris. 
Cu(C2H02)2.H20 


Paris green. 1 
Cu(C2H102)2.3Cu(AsO2)2 
(approx) 

(OlTh O) aes Be 

Cu(N Ha)2(Na)2.. 


Cu(NHa)2Ch..... 


Cu(NHa)sChe.......... 


[Cu(NHa)JS200........ 


[Cu(N Ha)a](NOs)2..... 


[Cu(N Hs)4](NO2)2...... 


Cuprum ammoniacale. 
[Cu(N Ha)4JSOx. H20 


CuaSb.. ay: 
"|Cus(As0O«)s. 40. Beau.) 
CusH2(AsOu)4.2H20.... 


Nat. domeykite. CuAn, 
Scheele’s green. 

CuHAs0O;(?) 
CuNs.... 


Cu(Na)e..). ..-: 


Cu(C7HsO2)2.2H20 
-|Cu(BO:)2. . 
CusaBz. . 

Cu(Br0s)2.6H:0 Weksentelg 
CuBr (or Cu2Brz)..... . 


CuBr: 


CuzCOs. . 


(II) carbonate, basic.|Nat. eR 


CuCO:.Cu(OH): 


(II) carbonate, basic.|Nat. azurite, cheasylite. 


2CuCO3.Cu(OH): 


Cu(Cl0s)2.6H20 
Cu(ClOs)2.3Cu(OH):.. . 


Mol. 


399.64 


248.04 


265.07 


316.12 


63.546 


369.26 


199.65 


013.77 


151.10 
181.64 


168.51 


236.63 


291.79 


255.67 


223.61 
245.74 


312.37 
540.52 
911.42 
467.54 
265.54 
187.47 
105.56 
147.58 
341.80 
149.16 
212.24 


427.45 
143.45 


223.31 


516.02 


273.77 


187.09 


221.11 


344.65 


338.53 
523.11 


Crystalline form, Densi 
properties and ey Os 
index of ene 
refraction Cheba 
br pr... . |1.54217 
yel, rhomb pl or 1.992% 
leaf 
yel, rhomb...... . |1.92217 
yel, rhomb...... . |2.076"5 
redsh met, cub.. . |8.92 
grnsh-bl powd... 
dk grn powd, 1.882, 
1.545, 1.550 anhydr 
1.93 
em grn powd.....|..... 
red, amorph, expl.|...... 
dk. grncr,exp;i«...|/2. 90.5. 
grr... 2.32% 
bl, cub... 1.487 
vit-bl cr 
dk-bl, oct.. 191, 
vit-bl, tetr.......]. 
dk-bl, rhomb, 1.79% 
unstab 
STOVE ei cieie .|8.51 
Dish<grticise ss heccicfis enon 
(cere 
bl, oct ..|7.56 
Heke 355 .|8.0 
grn powd........ 
col cr, v exp.... .|3.26 
brn-red or brn- —}2.604 
yel cr, exp 
lt bl cr powd.. Bea 
blsh grn cr peed 3.859 
yel.. oes. [8116 
bier, coke boo) 2S} 
wh, cub, 2.116. . .|4.98 
blk, monoel, deliq {4.777 
em grn, rhomb.. .|4.00 
AM, SENSOR rl sncrete > like 
Vel c2/iansmaatoiets.2) 14540, 
dk grn, monocl, /4.0 
1.655, 1.875, 
1.909 
bl, monocl, 3.88 
1.730, 1.758, 
1.838 


arn, cub, deliq 
grn cr or amorph. |3.55 


.Jexp 
.}d 100-105 


.|—2NHa 97 


Melting 
point, °C 


1083.4+0.2 


115 


260-270 


d 160 


d 210 exp 


Boiling 
point, °C 


exp 164 0.17765 —|0.282 


. |320 


- {1.758168 | |. 


2567 i i 


d 240 20 


aud .lv sls 
exp 202 i 
d 300 i 


-|vV 8 


18.0521. 


498 


—6H20, 200\v s 


1345 vals 


— H20, 210- 
215 


d 240-250 |i 


d 100 207° 


Solubility, in grams per 100 cc 


Other solvents 


s HNOs, h 
H:2S80,; v sls 
HCl, NH.OH 

.|s dil a, NHsOH; 
s) s al 

7.14 al; s eth 


.|8 a, NH.OH; i al 


-|jga, KCN 
da; i MeOH 


.ls NH,OH; i abs a 


8a, NH.OH 
.|s a, NHiOH 


sa, NHsOH 


sa, NH.OH; i al 


.}d cone H2SQq; 
s NH«Cl 
lv sdila 


.|8 dil a; sls al 


is HBr, HCl, 
HNOs, NH.OH; 
i acet 


.|s al, acet, NHs, 
pyr; i bz 


s dil min a, 

NH.OH; vaaca 
.|a al, eth, NH.OH, 

dila 

is a, NHsOH 

10.026 aq CO:; 
sa, NH.OH, 
KCN; ial 

is NH.OH, h 
NaHCO; 


is al, acet 
a dilse 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, Deasity, of Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Melting Boiling 
No. Name F 1 t ind f spec. int, °C int, °C 
‘ormulae wt. index o : point, point, 
, gravity Cold Hot 
refraction Other solvents 
water water 
ee ee emai oe Se —> 
Copper 
e573 | perchlorate......... 8.7 @) | 8.'y) Teena fn 262.43 |monocl], 1.495, 2.22523 82.3 Peer: ols 5 “ee. dee 
1.505, 1.522 
e574 | perchlorate, hexa- Cu(ClO,)2.6H20.......} 370.53 {It bl, tricl, deliq, 2.2255 82 d 120 vs .|s al, eth 
hydrate 1.505 
e575 | (I) chloride(ous)....|Nat. nantokite. 98.99 |wh, cub, 1.93....|4.14 430 1490 0.0062 fl. ae s HCl, NIWOT, 
CuCl (or Cu2Cl2) eth; i al 
c576 (II) chloride... . GuiClean ose csserata 134.44 /|br, yel powd, hygr 3.386, 620 993 d to 70.6° 107.9100 53% al; 6815 
CuCl MeOH; sh 
H2SO,, acet 
e577 (II) chloride, basic...|CuCl2,Cu(OH)2........| 232.00 |yel-grn, hex...... 3.78 —H2O, 250 |d red heat |d ad SERRA... « 
c578 (II) chloride, Nat. eriochaleite. 170.47 |bl-grn, rhomb, 2.54 —2H20, 100/d 110.4° 192.41 = is al, NHAOII 
dihydrate CuCh.2H:0 deliq. 1.644, 
1.683, 1.731 
e579 | chloride, thioureate. .|CuCl.3[(CS(NH2)2].....| 327.35  |col pr, 1.758, 1.73 168 sO ieee PUR fos coc is-) yoo Siac 
1.17719 
e580 | (II) chromate, basic. |CuCrO«.2Cu0.2H20....| 374.64 |yel br...........]...........]—2H2O, 260]. . Mi | Mieeieiaiaaie | krack Bcc s dila, NHsOH; 
ial 
e581 (II) dichromate.... . CuCr207.2H20.........| 315.56 {blk er, deliq...... 2.283 —2H20, 100 .|vis d sa, NH.OH, al 
0582 | (I) chromite........ CusCmQOiee: ase teen 295.07 |gray blk cub pl...|5.24% = = |........... Ai i s HNOs 
e583 | (II) citrate......... 2Cu2CsHi07.5H20..... 720.43 |blsh grn powd....|..... .|—H20, 100 |... li i .jsa, NHiOH 
c584| (I) cyanide......... GUGN :iindecaceorten 89.56 |wh, monocl pr... .|2.92 473 (in N2) |d i i s HCl, KCN, 
NH,OH; sls 
liq NHs 
0585 | (II) cyanide......../Cu(CN):..........-- 115.58 jyel-grn powd..... ld Lbs by ot | ol sa, alk, KCN, 
pyr, 
c586 | ethylacetoacetate....|Cu(CeHsOs)2..........]| 321.81 |grn need.........]....... . |192-193 subl > (nc. v sal, eth; 
10® bz 
e587 (I) ferricyanide: a... 2|GushetON)@aceces 5.6 eo AOaeOe, “Pred tire catnd s acim ieee oe llleksciiw ia vine arei| eye stsauaiinans i {a i HCl; s NHsOH 
c588 | (II) ferricyanide..... Cus{Fe(CN)s}2.14Hs0...| 866.74 lyel-grn.........-}......0c ee fee cece Ji i HCl; s NHiOH 
c589 | (II) ferrocyanide....|Hatchett’s brown......|.......:.|red brn......... 0)... ccc eeleceeeeceees ali i ia, NHa;s 
Cu2Fe(CN)s+.2H20 NH.OH 
c590 | (I) fluogallate.......|(Cu(H2O)s][GaFs.H20]..| 354.36 [pa bl, monocl(?), |2.20 =§HsO. IO). ois cicny le eolilsc ome s HF 
1.45 
e591) (I) fluoride.........|CuF (or Cu2F2)....... 82.54 /red cr, (exist?)...|....... . 1908 eubl, 2100 Hi j§§ Wiiuceeeee s HCl, HF; 
d HNO;; i al 
0602). (11) Auorides aatgen | CUR a chien nc leer) «inte 101.54 |wh, tricl.........|4.23 d 950 4.720 s s dil min a; ial 
e593 | (II) fluoride CUPs.2H:O... . ccns one) 200.50 euibk, monocl.. oi « = 2.937 de Ble civhaae 4,720 d s HCl, HF, 
dihydrate HNOs, al; iacet, 
NHs 
0594 | (I) fluosilicate....... CusSibe: a esiacsn.2ne | 200.16 red powd.....a0..s|c ssa ee tO SIR EY Olli ccc scohaaeeel | eeteteaent ata dL 100 Or re Sead ink Se 
c595| (II) fluosilicate...... CuSiFs.4H:0..........] 277.68 |monocl pr....... 2.158 42.8''': |)... . OEE RR AE eer 
c596 | (II) fluosilicate CuSiFs.6H20......... 813.271 |blirhombidelig) |2:207, — ienenscuuks 23207 se ae 0.1629 92 % al 
hexahydrate 1.409, 1.408 
e597 | (II) formate........ Cu(CHOs)s) v.cec2es<: | 153:55 bl, monoc).. 4... /1:831. AP. eee. Le ee 12.5 d 0.25 a} 
e598 | (II) formate tetra- (Cu(CHO:)2.4H20..... 225.61. (Dl eran enstos 1.81 Pe BOs 180. ce snl 6.2 .|s alk; sls al 
hydrate 
e599} (II) glycerine deriv. .|Cu(C2HiNO:2)2.H20....| 229.67 |bl need..........].......-... —H20, 130 |....... OST Call. . crea s alk 
e600 | hydride............ CuH (or Cu2H2).......| 64.55 |red-brn, (exist?). . |6.38 isl BS=GO! Misc aches we i d 65 d HCl 
c601| (II) hydroxide...... (ein (8) 2 Tk MenMeraeade 97.56 |bl gel cr powd... .|3.368 82 ¢ Ca ae || Be rrr eA, i d sa, NHsOH, 
KCN 
602] (II) trthydroxy- y: Paratacamite 427.11 |y: gern, hex, 5: grn|(7)3.75 —H:20, 250 fi i vsa 
chloride 5: atacamite rhomb; y: 1.743, 
CuClh.3Cu(OH)2 1.849, 6:1.861, 
1.861, 1.880, 
ern It 
c603 (II) trihydroxy- Cu(NOs)2.3Cu(OH):...| 480.27  |dk grn, rhomb or |rhomb, 3.41 | —H20 ~400 fi d vsa 
nitrate moncl monocl, 
3.378 
c604| (II) iodate.......... CuC(lOs)arp caer ocr. nik 413.35 |grn, moncl....... 5.24116 US PM) RR aAb Sas: 0.13645 fi s dil HNOs, 
dil H2SO« 
c605| (II) iodate, basic....|Cu(OH)IOs........... 255.45 |grn, rhomb...... 4.873 AGZOO ORE Fir ROAR i i s dil H2SOu 
e606 | (II) iodate, mono-  |Nat. bellingerite. 431.36 bl, tricl..........|4.872 —H20, 248 |d 290 0.3315 0.65100 s di) H2SOu, 
hydrate Cu(IOs)2.H:0 NH.OH; i al, 
dil HNOs 
c607 | paraperiodate....... Cust iOeags. ciacten bares 350.00 jgrn cr powd......|........004 ALIOF ET Ui: camp i i s HNO:, NH,OH 
608 | (I) iodide,..........|Nat. marshite. 190.44 |wh or brnsh-wh, [5.62 605 1290 0,0008!8) J i .. cca s dil HCl, KI, 
Cul (or Cu:l:) cub, 2.346 KCN, cone 
H2S8O,, liq NHs 
e609 | (II) lactate......... Cu(@eHrOs)2:2Hs0.....| 277.71 Idk bl, monooly.ae..|5. feiss te oling seas ce oo dls ie eterna 16.7 45100 s NH.OH; sls al 
0610) (II) laurate.........|Cu(CisH2Os):......... 462.17 Hlt bl powd a) 2.15. dleiinccnantre 11-118) We waster sls als. \\Oaeeenerei ea 
c611| mercury iodide (a)...}CusHgls.............. 835.29 red, tetr........./6.116 Gi CG OTODE Ab scrariereteine be POCO, a scone + 0 TEAS 
0612] mercury iodide (8).../CusHgly.............. 835.29 |choc, cub........ Os1O2 22% SPRY. TAA Jornal Aree WT ON SE ee | Sore 
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No. 


613 


e614 


615 
e616 


0617 


0618 
c619 


621 


c627 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


Name 


Formulae 
Copper 
(ID) nitrate, hexa- {Cu(NOs):.6H:0........ 
hydrate 
(II) nitrate, tri- Cu(NOs):.3H20........ 
hydrate 
Nitride: fi.ksnss6c8ss Gus Ne cothicme ss aveaen es 
(II) nitrite, basic... .|Cu(NOz2)2.3Cu(OH):. . . 


(II) hyponitrite, basic|Cu(NO):.Cu(OH):..... 


(II) nitroprusside... .|CuFe(CN)sNO.2H20.. . 
(II) oleate.......... Cu(CisHasO2)2......... 
(II) oxalate........./CuC:04.$HxO......... 
(UI) oxide tcc. 2 Nat. cuprite. Cux0..... 


oxide, per- CuO:2.H2O............ 
oxide, sub-......... Cid ot Miecoasccecouriare 
(II) oxychloride..... Nat. atacamite. 
Cu:(OH):Cl 
(or CuCh:.3Cu(OH):) 
(II) oxychloride..... Brunswick green. 
CuCh.3Cu0.4H:0(?) 
(II) palmitate....... Cu(CieHnO2)2........- 
2,4-pentanedione. .. .|Copper acetylacetonate. 
Cu(CsH701): 
(CD ipheny lis ees ooo ICO CU 5 faves os eottcane 
(II) orthophosphate. .|Cus(POs)2.3H:0....... 
(tri-) phosphide..... CaP oaanvete nae ayer 
(di-) pyridine Cu(CeHsN):Ch........ 
chloride(di) 
(II) salicylate....... Cu(C7HsOs)2.4Hs0..... 
(II) selenate........ CuSeQ..5H20.......... 
(I) selenide......... CusSe.ce tt anes widen 
(II) selenide........ CuSe... 
selenite............ CuSeOQs.2H:0......... 
BidIdOS: Geiscccs coast Ch pe ich nae sc, chssace 
(II) stearate........ Cu(CisHasO2)2...-...- - 
(I) sulfate.......... CussOamaeic ce. cues 
(II) sulfate......... Nat. hydrocyanite. 
CuSO. 
(II) sulfate, basic .. .|Nat. brochantite. 
CuSO..3Cu(OH): 
(II) sulfate, Blue vitriol, nat. chal- 
pentahydrate canthite. CuSO..5H:0 
()isulfide......:.... Nat. chalcocite. Cu:S.. 
(II) sulfide......... Nat. covellite. CuS.... 
(I) sulfite, CusS03.Hi0.........-: 
monohydrate 
(I) sulfite, Cu2S803.H2........... 
monohydrate 
(I, II) sulfite, Chevreul’s salt. 
dihydrate Cu2S0O3.CuSO:.2H:0 
(II) tartrate........ CuCaHiOe..ss:: 2 aap 
(II) tartrate, CuCaHs06.3H20....... 
trihydrate 


315.51 
626.47 


261.76 


Crystalline form, 


properties and Melting 
index of point, °C 
refraction Cold 
water 
bl cr, deliq....... 2.074 — SEO Her stepcielelretetate '243.7° © 
26.4 
bl cr, deliq....... 2.32% 114.5 —HNOs, [137.8 [12701 
170 

dk grn powd..... 5.847 GiZO0 me His oscasrsenets die Wee ieeeeeeee: 
ern powdss--c ho cls sanseee ae Pe Pic coca i d 
pea grn amorph, |........... d<100—) | ideas cece Ge sos cama 

hyer 
Wh-S8MOl DOW. shee ae cae tak tera OOake tea totine pers ene Hiatt tarts 
br powd’ or gra-blil ge Saccbe ters eee lot ae aacaee i i 

mass, pois 
DL wh crate eet: lloeaa wae teae tle oe eeaera is | cis comer nee 0.00253% |......... 
red, oct cub, 6.0 1235 —O, 1800 ji i 

2.705 
blk, monocl, 6.3-6.49 DEP el aaactancin ar i i 

8 2.63 
br or brnsh-blk cr}........... GO een Biot arcrataatars ts Rs oereaterrts ans 
olv grn, (exist?). |........... GC gates il). aaa wus a eeeieas? Neal cosroanss 
igrnsorthorhomb. ./3.76-3.78 © occ ee aes aioe sr aa Petes cme cta|s sieiee nye aie 
arn powd, orem |........... SS gO 140) i ccthriiessssicu lai ncnes d 100 

grn to grnsh- 

blk, rhomb 
ara-bl powd.......)-...5ec008 10 1) AREY | Sencar acer nc Ro Wece steerage 
LAC. SEA Sot boacc mance >230 subl optic a jliscoberosPatetacs 
Gol pow. j\emc hick sce eae CU enn) i Sadaeocoas d d 
IDLE rhomb 535 oh acliggebte wists em Re te ie cocoa. i sls 
gray-blk......... 6.4-6.8 De biteite sanchedte a Se) Wetratahierss 
grn-bluish, 1.76 Gt 263 eee aoc siecnaoeres 8 d 

monocl, 1.60, 

1.75 
in ey VY Be Stel Sera a] Ct Peet Ce ae a pee ened) SBRBSee 
bl, tricl, 1.56..... 2.559 —4H:0, —5H:x0, 150/25.74 d 

50-100 

blk, cub.........|6.7497 THIS dey Blah enewtees eer cers Heese? 
grn-blk hex pl, 5.99 id red heat j{........... i i 

unstab 
bl-grn, rhomb. .. .|3.31% —H0, 100 |........... i i 
Wh met /-jcos\este;33 7.53 S50 Mie ee oh so ecage kes stars lnratatpaaccete al [iets arcistelelers 
It grn-bl amorph |........... TR ia wee Fs cents occctas eee gall steeds desi 3 

powd 
gray powd, 1.724, |3.605 CN DOO og) ectetehsiekacarsints Ch > ae corm aed 

1.733, 1.739 
grn, wh, rhomb, [3.603 sl d above jd 650 to 14.3° 75,410 

1.733 200 CuO 
grn, monocl, 1.728,/3.78 1 BOD seat Til sm siete wigs i i 

1.771, 1.800 
bl, tricl, 1.514, 2.284 —4H:0, 110) —5H:0, 150/31.6° 203,31 

1.537, 1.543 
blk, rhomb..... .|5.6 EC ef ee een ee 3 Ui ee ee | eee 
blk, monocl or 4.6 tr 103 'd 220 10.000033%4)......... 

hex, 1.45 
red pr eT ey eae as Seco ro a ies | PA ee 
wh, hex:s.%505 4.5. 3.836 Ci enn F eronenaone A Oh om | eee 
Od OP fo.c ais sivisise:s 3.57 ct 200 meme i eens ie reterereis i i 
aL Ue: Oe Ae eens Hered OE een Corn inmieracrori i We | Eee 
lt gray-bl powd..|........... Cerne tl Arrieta 10.028 0.14% 


Solubility, in grams per 100 cc 


is al 


10024 al; v s liq 
NHz 


ida 


vs dil a; el s al; 
s NH.OH 

isdila;vs 
NH.OH; d 
NaOH 

is alk; i al 

is eth 


s NH«OH; i aca 

s HCl, NH.Cl, 
NH.OH; sls 
HNO;; i al 

sa, NHiCl, KCN 


sa, NH.OH 


s bh bz, CS:, CCh; 
sls al, eth; 
i MeOH, acet 
sl 8 al; s chil 


i al, CS; s pyr 

sa, NH.OH, Hs 
PO«; i NHs 

s HNOs; i HCl 

slsc al, chl 


veal, NH«OH 
sa, NH.OH; v sl 
sacet;ia 


id HCl 


sl s HCl, NH«OH; 
sh HNO: 


i HCl; d HNOs 

is eth, h bz, chl, 
turp; sl s pyr; 
i MeOH, acet 

s conc HCl, NHs 
glac aca 

1.04% MeOH; i al 


sa, NHAOH 
15.6% MeOH; i al 


s HNO:s, NH.OH; 
i acet 

s HNOs, KCN, 
h HCI, HsS0x; 
i al, alk 

d dil a; s NH.«OH 


s HCl, NH.OH; 
i al, eth 

s HCl, NH«OH; 
sls HNOs 


B-77 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


e651 


e652 
0653 
c654 


0655 
c656 


e657 


e658 


0659 


c660 


c661 


c662 


c663 
c664 


c665 


e10 
ell 
el2 
el3 
el4 
el5 
e16 
el7 
e18 


Name 


Copper 
telluride..... 


telluride. ... 
tellurite ...... : 
(I) thiocyanate...... 


(II) thiocyanate..... 
(II) tungstate 


xanthate. . 


Copper complexes 
diamminecopper 
(II) acetate 
tetrammine copper 
(II) sulfate 
tetrapyridine copper- 
(II) fluosilicate 
tetrapyridine copper- 
(II) perrhenate 


Cyanic acid isocyanic 
acid 

Cyanoauric acid. . 

Cobalticyanic acid. 


Cyanogen 


Cyanogen 
compounds 
Deuterium 
deuterium chloride 


deuterium oxide... 


Dysprosium 
acetate... 
bromate... 
bromide.... 
carbonate. . 


chloride. . . 


chromate. .....02. 5% 
fluoride . 
iodide..... 
nitrate...... 
OXAIBUE sthce.s.< + «a6 
OXIGE rv 8 canton 
orthophosphate..... . 


selenate. . . 
sulfate. . 
Erbium.... 


PU eS) 
sulfate, octahydrate . 
Europium........... 
(II) bromide........ 
(III) bromide....... 
(II) chloride........ 
(III) chloride....... 


(II) fluoride 
(III) fluoride....... 


-|Dy(C2H302)3.4H20..... 


-|Dy2(C204)3. 10H20 
..|Dysprosia. Dy203...... 


| Dy2(SeO4)s:8H2O 


Synonyms and 
Formulae 


-|CurTe.... 


.|Nat. rickardite. CuscTes 


CuTeOs;..... 
CuSCN... 


Cu(SCN)2....... 
CuW04.2H20. . 


Copper ethylxantho- 
genate. Cu(CaHsOS:)2 
Cu(C2H302)2.2NHa.... . 
(Cu(N Ha)4JSOu.H20. .. . 
(Cu(CsHaN)a)SiFs 


(Cu(CsHsN)4](ReO.)2 


HOCN..: 


-|HAu(CN)s.3H2O...... 
-|(HsCo(CN)s]2.H20 . 


(CN)2 


See organic tables 


Heavy hydrogen. D2.. . 
10,6) ae AP 


.|Heavy water. DoO..... 


Dy(BrOs)3.9H20 


>| DB Ad 33 ¢ Oe SIME RER 


Dy2(COs)3.4H20....... 


Dy Iss). de sas 


Dy (NOs)3.5H20.... 


DyPO4.5H20...... 


Dy2(SO4)3.8H20....... 


- -|Er(C2H302)3.4H20. .... 
-|ErBrs.9H20....... 


-- |Er(NOs)3.5H20........ 
-|Er2(C204)s.10H20...... 


Erbia. Er20s 


wibire(SOaaen 2 <cces «tae 


Er2(SO«)a.8H20 ....... 


Mol. 
wt. 


254.68 


636.96 
239.10 
121.62 


179.70 
347.42 


305.94 


215.69 


52.04 


4.032 
37.47 


20.031 


162.50 
411.64 
708.36 
402.23 
577.06 


268.85 
853.13 


219.50 
543.21 
438.58 
769.21 
373.00 
347.55 


898.00 
757.31 
167.28 
416.48 
569.15 
381.73 
224.28 
547.99 
443.37 
778.77 
382.56 


622.74 
766.87 


Crystalline form, 
properties and 
index of 
refraction 


bl-blk, oct....... 


purp, tetr.. 
blk glass........ 


(0) | Seen 
It-grn, oct. ... 


yel ppt... 


vit bl er. 
bili trhomb. ccc: - 
purp-bl, rhomb .. 


bl cr, monocl..... 


Mieke oa Sot 
tab . 
col need, delig 


col gas, pungent 
odor v pois 


col gas. 
gas... 


col liq or hex er, 
1.338442 


met, héx ..>.':5i.... 
yel need...... 
yel hex need... 


OOM CRA ie cies te 


yelcr.... 


OL Cae asa 


yelsh-wh powd.. . 


yel need.... 

bril yeler........ 
dk gray powd.... 
wh cr, tricl...... 
vit-rose cr....... 
pink cr, deliq.... 


redsh micr powd.. 


rose red powd, tr 
to cub at 1300 

wh powd, hygr.. . 

rose red, monocl . 


steel gray met, cub] 5.2434 


sien oe ok Melting 
bs $ °, 
gravity polnig © 
7.27 
7.54 
2.843 1084 
oe Pee d 100 
tiers ripe red heat 
ld 
../d ca 175 
1.81 d 150 
2.108 
2.338 
reyes 
.|50 
d 100 
2.335 g/l, |—27.9 
iq: 
0.9577 -21.17 
. ig 0.169-2:9| — 254.6 
pith ../-114.8 
1.105. 3.82 
8.5500 1412 
Mt A _|d 120 
eee. 78 
2 EN 881 
aes Ae, —3H20, 15 
3.67, 718 
MPT ice ras SIRO —34H,0, 
150 
Joncas RR 1360 
1955 
ee 88.6 
Joke sto SOS —H20, 40 
7.8127 2340+ 10 
vale seme —5H»O> 
200 
Ue) TOR, GF —8H:0, 200 
RA aris) stab 110 
9.006 1529 
2.174 © BR aay! 
Later 2 950 
BORE VERS. 774 
FES oe 1350 
Set ee. 1020 
aad a —4H20, 130 
2.64(?) d 575 
8.640 infus 
3.678 d 630 
3.217 —8H:0, 400 
822 
Sst ee 677 
5 See ia oe 702 
res 727 
4.8920 850 
6.495 1380 
<r ee 1390 


Boiling 
point, °C 


—20.7 


101.427 


1480 


[18.525 


Solubility, in grams per 100 cc 


water 


sls 


24.1 cm? |8.45 cm? 


11.9% cm) 7.125%cm3 


-002% 


Other solvents 


s Br+H:0; 
i HCl, H2SO. 

s cone HCl 

s NH.OH; sls 
ac a; ial; 
dmina 


ac a; ial; 
dmina 

s NH,OH; v sl 
sal; i CS: 


sac a, NH.OH; 
ial 
ial 


s eth, bz, tol 


s al, eth 

s al, HCl, dil 
HNOs, dil 
H2SO, 

230 cm? al, 
500 cm! eth 


No. 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Name Synonyms and 
Formulae 
Europium 
CIV iodides. cts | sleek a cei eccaes 
(III) iodide......... OWS. Bese. cis love ce outsstoe 
(IIT) nitrate........ Eu(NOs)3.6H20........ 
GXIGO we we siete s = Fe BuO... Cee eel. 
(il )eulfate. 1-7. BudOni si fein cme 
Qi ysulfate’:....5 tc. Eu2(SO4)3.8H20........ 
Ferric or ferrous..... See Iron 
Ferricyanic acid.....|HsFe(CN)s6........... 
Ferrocyanic acid..... HaFe(CN)etiet pnt. 
Fluoboric acid.......|HBFi................ 
Fluorophosphoric HPO ee 
acid, di- 
Fluorophosphoric BE Meee 
acid, hexa- 
Fluorophosphonic HePOsF 2... 
acid, mono- 
Fluorine............ Dic Separase are elaeleeistaarde 
(di-Joxides:).--7 = IOURRRAR 9 cies eae he 


loxmidexdi-.........25 Dioxygen fluoride. F202 
Fluosilicic acid. ..... HSiFe.zHO0.......... 
dihydrate.......... H2SiFs.2H20.......... 
Fluosulfonic acid....|HSOsF............... 
Gadolinium......... Oy: ee or eta ee ROG 
acetate tetrahydrate. |Gd(C2H:02)3.4H20..... 
acetylacetonate, Gd[CH(COCHs)2]3.3 H20 
trihydrate 
bromide, hexahydrate|GdBr3.6H20.......... 
chloride. 3. ........% NGG Ts. toke= sc. 5 ae sie hee 


WOGIGG arc Pelereres cet « (GML 965. cc2 8 eesvcyeiss sserer siete 
froride :. docs) sich oe AP o-oo re eteala ce 
dimethylphosphate . . |Gd [(CHs)2POuJs....... 
nitrate, hexahydrate.|Gd(NOs)3.6H20....... 
nitrate, pentahydrate|Gd(NOs)3.5H20....... 
oxalate.............|Gd2(C2O«)3.10H20...... 
oxide . |Gadolinia, Gd2Os...... 
selenate 2. ess ss hak Gd2(SeO,)3.8H20....... 
SUMBLE scat iii So a rds SOO sas oe eann ee 
sulfate, octahydrate .|Gd2(SO«)3.8H20....... 
GUIBKE rte casas: f GaSe ce ke ois. cvnvierede 
Gallium............./Ga. 
acetate, basic....... 4Ga(C2H302)3. 
2Ga203.5H2:0 
acetylacetonate. ... .|2,4-Pentanedione deriv. 
Ga(CsH702)s3 
MIBONIGS ........6656605 DAB Sc B:6 5 cise cs Ns 
bromide, tri-........ GaBresigients tliat 
bromide, tri-, GaBr3.6NHz.......... 
hexammine 
bromide, tri-, GabreNEHsc..c cere: 
monammine 
perchlorate......... Ga(ClO«)3.6H2O....... 
chloride, di-........ LCT OY Palas, eee ert A 
Chloride; tlie. = - «-} |GOClsie cbs cece cise ake 


Crystalline form, 


Solubility, in grams per 100 cc 


Hot 
water 


Mol. properties and petals Melting Boiling 
wt. index of peeae point, °C | point, °C 
refraction Era 
water 
405.77 |br to olv grn cr. |5.50% 527 1580 8 
532368)0 | SORE OER Gs | deena 877 d 8 
446.07 Col rts aa oie sds se weet on 85 (ecaled * ao cones vs 
tube) 
351-/92igpipa rose: powd): «....|7.42 Hime Os. eee t-te kb a oe sclaes WORREE nos oneo at 
248.02 |col, orthorhomb. .|4.989%  |...........|.......... i 
736.23 |parosecr........ 4.95 (anh) |—8H20, 375).......... 2.56320 
214.98 |grn-brn need, |j........... iss PRREE Filia cae 8 
deliq 
215.99 |wh need, blin |........... id” Up .2e7 | laaadiovtion 8 
moist air 
87.Ship lool liq’ jasa.ceine abd case ase a 1S0 GBS Le osca. oa 2 
101.98 col fum liq....... 1.583% —75 116 s 
145.97 |col fum liq.......|ca 1.65 31 (6H20) 
(65 %) 
99.99 col vise liq...... .|1.8187 0 
18.998403 jern yel gas, pois, |1.69%g/1 — 219.62 — 188.14 HF+0Os3 
1.000195 1.51-™s 
54.00 |col gas or yel brn | lig — 223.8 — 144.8 slsad 
liq 1.90 ~2 33.8 
70.00 |brn gas, red liq, {sol 1.912—% |—163.5 —57 
orange solid liq 1.45787 
hydr (not}/col fum coros liq, |1.4634% [........... d 8 
known) | 1.3465% (60.97 %| (60.97 % 
soln) soln) 
180.12 |wh cr, fum, deliq.|........... is Be PS eee eden 8 
100.07 |colliq...........]1.7431 — 87.3 165.5 8 
157.25 |col or It yel met, |7.9004 1313 | 3266 i 
hex 
4065462 “tool, tricks 2. .1. 205 [1-61 Re Oe. PAGE lc he 11.6% 
BOS. GS! i il Ra hem ehatrd a atncacen lara teeta 143.5-145 j..... . fi 
505.07 |rhomb pl........ ZiSA4M HT RUS... PSM lfivarces meme 8 
263.61 |col monocl, pr .. . |4.52° GOD cee Weta Weenie ce 8 
371.70 |wh pr, deliq..... ee al ss Semecee ie a ate Uist azsi ehg ar sacs 8 
537.96 |citr yel.......... Be cede as 926 1340 8 
PI Bae gore teed dint cl bimrr u cae eee ib 3 ee aR 41 ers eee i 
Boab hies Le scete ceases oe eas aaa ie eck eel | OWe Toman alee Ao \[icraravartercrass 2 23.025 
451.36 |tricl, deliq....... 2.332 91 .|vs 
ASS.4) MDP ac siatetee mel 2.40615 92 DOPE aseni- i 
708.71. MONO). Mie sts a Poaieeie .|—6H20, 110}... i 
362.50 |wh amorph powd,|7.407' 2330 + 20 vesls 
hyger 
887.50 |monocl, pearly .. . |3.309 —8H20, 130). . .|s 
602.68 |col............../4.13945 d 500 3.98° 
746.81 |col, monocl...... SO10M6 Got. Fee. - 3.2820 
410.69 |yel mass, hyg..../3.8 = |..... ANS tee -|d 
69.72 |gray-blk ortho- _|sol 5.90426 (29.78 2403 i 
rhomb, tendency} liq 6.095% 
to undercool 
1452.37) |wh micro 6f-sf0- «(ences a ds <s 6 We (2 Ge WE Belen sd 
367.05 |monocl or pl, 1.42, 1.41 194-195 subl 140 Is 
rhomb or pyram, 
rhomb pyram 
144.64 /dk-gray cuber...|........... TISSUE) | Be dsicg ca av eee 
309.45 |wher........... 3.69% 121.5+0.6 |278.8 8 
AL TIGS2 "| wh: powd emetic s  bapetarecscs oN lees RRR tel ees ld 
326.48 /wh powd........ 3.112% T24Ch Are ie eS d 
ATG.16 RNS. ntiaee eek late Rota Oe a LTS) | Se vs 
140.63. |whier, delig .; ... |e. -5. 0-+:<- 164 535 d 
176.03 |wh need, deliq. . .|2.477 77.9402  |201.3 vs 


liq 2.3690 


Other solvents 


sls alk, a 


sl s alk 


sal 

v sl s conc HNO; 

s HNOs; v sls 
H2SO« 

sa 


.lda 


8 bz, CCl, CS2 


B-79 


No. 


@45 


g46 
g47 


248 


49 


57 


e68 


Gallium 
chloride, tri-, 
hexammine 
chloride, tri-, 
monoammine 
ferrocyanide. 
fluoride, tri-. .. 


fluoride, tri-, 
trihydrate 

fluoride, tri-, 
triammine 

hydride... . 


hydroxide....... 
hydroxyquinoline 
deriv. 


iodide, tri-... 


iodide, tri-, 
hexammine 

iodide, tri-, 
monoammine 


nitrate 


nitride. . 


oxide, sesqui-(a) 


oxide, sesqui-(8)..... 
oxide, seaqui-, 
monohydrate 


oxide, sub-.......... 
oxalate: .2..0 usc heeet 
oxychloride......... 


selenate.... 


selenide, mono-..... 


selenide, sesqui-..... 


selenide, sub-..... 


sulfide, mono-....... 


sulfide, seequi-...... 


sulfide, sub-........ 
telluride, mono-..... 


telluride, seaqui- . 


Germane 
chloro=<21.).02 oe ot 


dichlorodifluoro-... . 
tribromo-.......... 


trichloro-........... 


trichlorofluoro-...... 


Germanium......... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


GaCls.6N Ha. 


GaCl:.N Hs. 


.. |Gad{Fe(CN )a}s 
-|GaFs...... 


GaF;.3H2.. 


GaF:.3N Ha. 


..|Digallane, galloethane. 


Ga:Hes 


-|Ga(OH)s... 


Ga(CeHsNO)s.. 


-lGals.... 


Gals.6HNs. 


Gals.N Ha 


Ga(NO,),* X H,O 


.|GaN 


-|GazOs.. 


GaO:... 
Ga0:.H0. 


Ga.. 


\Ga2(Cr04)3.4H2O0 
6GaOCI.14H:O 


. |Ga2(Se,O0)s.16H:0 


GaSe... 


GaSe: . 


-|GarSe..... 


Gaz(SOz)s....... 
Gaz(SO«)s.18H20 


.|Germanium bromoform 


GeHBrs 


Germanium chloroform. 


GeHCl; 


Mol. 


Crystalline form, 


properties and 
index of 
refraction 


wh powd... 


wh powd... 


wh powd. 
wh powd.. 
col liq... 


wh.. 
grn-yel cr.. 


It yel cr. 
wh powd.. 


wh powd. 


.|wh er, deliq...... 


wh, hex, rhomb, 
1.92, 1.95 

monocl, rhomb. . 

wh micr cr, 
orthorhom, 1.84 


blk brn powd... 


oct. 


col, monocl or 
tricl cr 


idk red-br greasy 
leaf 


rdsh-bl brittle, 
hard 


Ls) tee 


wh powd.. 
oct cr.. 


yel cr. 


yel cr, or wh 
amorph 


idk gray 
blk soft cr 


blk brittle cr... 


gray-wh met-cub 


dk gray powd.... 


spec. 
gravity 


. |2.189% 


.|4.47 £0.01 


wh micro cr, hygr|........ 


5.3539 


B-80 


Density or 


.|d 


.|-—21.4 


Melting 
point, °C 


Boiling 
point, °C 


lsubl 800 
(in N3) 


.|— Hx0 (vac) 


140 


.|—NHs, 100 


139, d>130 


.|d 440 
.|>150 


subl vac 
212+1 


1795 + 15 
— HzO, 400 |.. 
tr to GarO; 


>660 subl >500 


.|—4Hx0, 180/d 200 


>1020 + 10 


965 + 10 
1255+ 10 


Solubility, in grams per 100 cc 


i cone HCl 
vsledila;s HF 


sl 8 dil HaF2; 
vs dil HCl 


id a, alk 


ie dila 
8 a, alk; sls al 


s abs al; i eth 


i dil a; sl s h conc 
H:80,, h cone 
NaOH 


salk; vslshaa 
sls a; 6 alk 


ia a, alk 
vs KOH; idil — 
HNO3; 8 acet 


sal; i eth 
is 60 % al; i eth 


sa, alk 


is a, alk 


8a, alk 


aaaanan 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, Dennis Solubility, in grams per 100 cc 
N Synonyms and properties and CREAR AGS Melting Boiling 
°. Name 7 spec. : - 
index of F point, °C point, °C 
Fefraction| gravtiy Cold Hot Other solvents 
water water 
<<. $$ Sf} 
Germanium 
g69| bromide, di-........ col need or pl}... ...0es- 122 d d d s a, GeBria, al; 
i bz 
g70| bromide, tetra-...... GeBn..... Dak ee 392.28 |gray-wh oct, 3.132% 26.1 186.5 d d 8 abs al, eth, bz; 
1.6269 i cone H2SO4 
e71 chloride, di-........ GeCleiaew. cae anie ee 143.505 \whipowd:cnc ase lone. eer id to Ge+ RGF As fis Boe id d s GeCh; i al, chl 
GeCk 
g72| chloride, tetra-......|GeCh................ 214.41 |eol liq, 1.464... .|1.8443% —49.5 84 id d s al, eth; vs dil 
HCl; i cone HCl 
cone H2SO4 
g73| fluoride, di-.........|GeF:................-. 110:59 —“\whier) hygre.e. |e. nce: ...|d>350 subl 8 V8 en ere eee 
g@74| fluoride, tetra-...... Gebietes etae e 148.58 |col gas or liq, not |2.46-%.5 sub] —37 peerage ats WA) eee eel temas 
liq at atm press GeO + 
H:GeFs 
@75/| fluoride, tetra-...... GeFy.3H20............ 202°'63" |whcr; delignee-< -le- nc dy oes P| See cs asuven sts 8 OB. oiisarwarereretes cit tree. < 
gO) hydrides. =) sc... Digermane. Ge:Hs.....| 151.23 |liq..............]1.987100 —109 29; d 215 dae Pisses 8 liq NHa 
g77| hydride............/Trigermane. GesHs..... 225.831) |col lid. ena e 2.220 —105.6 110.5; d 195 |i i s CCh 
g78| hydride, tetra-...... Germane. GeHa....... 76.62, col gasc., 20a). 1.523 -42 —165 — 88.5; d i i 8 liq NHs, NaOCl; 
350 sls h HCl 
@7Rs” imide: 2.) f...0.. ec 5 iGe(N H) se sencke secant 102.62 |wh amorph powd |........... Ce 0 Es 0 cadena ol Poem Reais dito N Hgo|.re cera. setts: 
+Ge0: 
g80| iodide, di-.......... Gels: eugsc cn. ...-| 326.40 jor hex pl........ 5.37 d subl vac 240|s ad s conc HI, dil a; 
sls CCh, chl; 
i CS: 
g81| iodide, tetra-........ Gelnee eee } 580.21 |red-or, cub...... 4.322% 144 id 440 sid oe | sth ela d al, acet; 8 CS:, 
CCh, bz, MeOH 
g82)| (tri-) nitride, di-..... GeaNaverbonss S.-i | bedoet Ou [DIK er. smaraariierii ice aon cemmellt om caere ....|subl 650 ras 3 AA ace itis cee een ( 
g83| (tri-) nitride, tetra-..|GesNs................| 273.80 |wh-lt brn powd .. 5.25% d 450 inatasiers tata nvensi | i ia, alk 
g84| oxide, d-(insoluble)..|GeOx................. 104.59), ||tetrstteccsemre.. os 6.239 1086 1500 Bi ete ers area re ee IR cerns sl s NaOH; i HCl 
#85| oxide, di-(eoluble)...|GeO2................. 104.59 col, hex, 1.650 .. . |4.22825 1115.0+4 |...........|0.447% {1.07 |e a, alk; i HCI, 
HF; one form 
NaOH, NH.OH; 
one form 
g86 | oxide, mono-........ GeO..... ..+22......] 88.59 Iblk cr powd, 1.607]...........{subl 710 Bin SORTA | | i s Cl: water, 
H:O:+NH.OH; 
ia, alk 
@87| oxychloride......... GeO Chefs fae: 159:50! "\colliqhs aree. ss. [eee eee ee [06 d>20 id d i all solv 
g88/| selenide............ GeSen 2 ia. Peano as 230.51 jorange, rhomb(?). |4.56% 707+3 d i i vslsa;els alk 
e890} sulfide, di-........../GeS:....... KIRA AA. O 136.72 |wh powd, or wh, |2.944 ica 800 subl >600 (0.45d d to GeOs|s alk, alk sulf; i 
orthorhomb +H:S al, eth, a; 3.112 
liq NHs 
g90| sulfide, mono-....... Geese sss. .......{ 104.65 lyel-red amorph, /amorph: 530 subl 430 0.24 i s HCI, alk or alk 
or rhomb 3.31 sulf; al s NH<OH; 
bipyram, blk rhomb:4.01 0.0473 liq NHs 
Glucinum........... See Beryllium 
GO) old aor dees AW eo eee arate 196.967 |yel duct met, cub,/19.3 liq 1064.42 2807 i i a aq reg, KCN, h 
coll blue-viol 17. Qi H:S04; ia 
g92/ (I) bromide......... AuBr................] 276.88 |yel-gray mass, 7.9 SETS ey baler enteteanr i i da;s NaCN 
or cr powd 
g93| (III) bromide......./AuBrs................ 436.69 |igray powd,or |........... 97.5-Br, 160]........... TT punilaibe “dl ieepreerr arse 's eth, al 
br cr 
694/ (I) chloride......... 232.42 |yelcr...........]7.4 170 d to d 289.5 vealed fd s HCl, HBr 
AuCls 
@95| (III) chloride......./AuCls or AucCle....... 303.33 |claret-red cr pr... |3.9 id 254 subl 265 68 vs s al, eth; al s NH3; 
i CS: 
g96| (I) cyanide........./AUCN............... 222.98 It yel cr powd... .|7.12% de RDF vase cette vels vals s KCN, NH.OH; 
i eth, alk 
g97/ (III) cyanide....... Cyanoauric acid. 329:07@..|col' pl hygreeeesile « .cctaeee oe Oe © yen woonmeaes d,vs s al, eth 
Au(CN)s.3H:0 or 
HAu(CN,).3H:0 
g08 lodide = caer =: |AUPL ene © oon wiser 323.87 |grnsh-yel powd.../8.25 = |d120 |........... sled 2 KI 
SOVIET) lodides...--. & LAUlecet. obits wr sistenersins | OF 0OS. [AK gris cho s [on eaceielesen, o [Oa te tuciare a nife ee elem aimee i d is iodides 
g100| (III) nitrate, i ic aci .04 lyel, tricl, oct..... SS eeea To" | OB Waster GG F hercan Gees is HNO: 
hydrogen AuH(NOs)s.3Hs0 or 
H[{Au(NOs)4).3H:O0 
SLOT oxidases the |AusOss pe ees | 441057 eine Seed oo be cs ts: i is HCI, conc HNOs, 
NaCN 
R107 VECRED) oxide ae oe AU. 2x0 teen | oe re, Ne oc eet et Selec cee LEHIO) rae ccsn rice [Oed AO TY fone cess is HCl, NaCN, 
conc HNOs 
103 id@r s-seb. 2 § |AUSPSoe betes ns ote: 480.86. lgrayiy cee sins: KY (ome Geel eticccete to Ge oP Sl lroaneonh el (Cpe rare i HCl, dil HNO» 
RIGS Melero een ee Ales choco e es! OSO.GL) [eee tee nh ee (4cGOte FO fe cele scccrefa ciate el selene feesacidgecdacestcresscee ete 
gl05| (I) sulfide..........]AusS...............5. 00 |br bik powd.....|........... id 240 Be ee eae i fresh vol |ppt coll js aq reg, KCN; ie 
g106| (III) sulfide........J/AusSs................ 490.13 |br blk powd...../8.754 |  |d197 = |........... ee eee ces. i al, eth, s NasS 


g107 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


Name 


452.16 


Formulae 
Gold 
telluride, di-........ Nat. krennerite. AuTez 
Hafnium............ DS Oe dita Oe a REREAD 
DPYOMIdG, 3225... < 0.7 2 $) 2) 2 Rechte earch & 
POLE ee oes ae RES a crete a ares Sle ae 
GCHIOKIGG ibe eck esis v 0 i:6(G Fos ones 6 
PGP Ge Peak c ees xis Bib anccteraseae crue tae 
WOOO Teas. Urine Tas Rees: seg ants 
HiGndS sere. ees 15 Uy (PRES oe PR Ais 
OX1DS venice Hafnia. HfO2.......... 
oxychloride......... HfOCl:.8H20.........-. 
Hel earn Fag. 6 a sais Ce tee timate sins 2 re 
Holmium........... WO te hoe etre y sie he 
Bromide ste. 66 cs «ok Ho Bra cchs nave facet 
Chloride. ¥3isen. ox at HOC ls nents nse ceneit ts 
fodides sg. it ties 5M EROLS crete he pre ene 
Auorideswes ssh. ares EON si cieectann user 
oxalate . |Ho2(C204)s.10H20...... 
ONidNia ity ons see Holmia. HorOs........ 
Hydrazine........... IN. HaN Hatsievsites, 0s 
WEMGA Pic o5.3.c8 dan N2H«.HNs 
fluogermanate....... 2N:2Ha.HiGeFs......... 
fluosilicate..........|NaH«.H2SiFs.......... 
formate ses vc ci s=t9 N2Ha.2CH202......... 
hydrates. cers «anny WWaklabsOlss vecce eaves 
hydrochloride, di-. ..|N2H«.2HCl........... 
hydrochloride, mono-|N2Hi.HCl............ 
hydroiodide......... Hydrazine monoiodide. 
N:2Ha.HI 
nitrate, di-.........|N2H«2HNOs.......... 
nitrate, mono-...... N:Ha.HNOs.........-- 
OXZRIRIO. don. vas 2N2Ha.HiCWu......- 
perchlorate......... N2Ha.HClO«.4HO..... 
hypophosphate...... INsHi.2HsPOs....... 0s 
orthophosphate......|N2H«.HsPO«.........- 
orthophosphite...... N2Ha.2HaPOs.......... 
orthophosphite...... INs Bs HeP Oss «cs oi 2: crades 
PICTALE ode we eis ee ee N2He. HCoH2N107.4H2O. 
selenate............ N2Ha.H2SeOu.......... 
oulfate <fer6 es gad: N2H«H28Q,........... 
MULIBUA i toes 5.0 (N2Ha)2.H2SO4......... 
tartratey.,. «8a. (N2Ha)CsHOe......... 
Hydroazoic acid..... Azoimide. HN:........ 
Hydrogen........... Bele faiater teetsincs wie rasa ys forties 
antimonide......... Stibine HiSb......... 
arsenide............/Arsine HsAs.......... 
arsenide (solid)...... PISA GAO 5: ctamis witasaie da 
bismuthide......... Bismuthine. HsBi...... 
bromide............ Hydrobromic acid. HBr 
bromide HBr(47 %)+HsO......|......... 
(const. boiling) 
bromide, dihydrate. .}]HBr.2H:O............ 


Crystalline form, 


properties and) | De2#*Y.°F | avretting | Boiling 
index of BRE: point, °C | point, °C 
refraction Sravisy, 
1) rhomb, 2) 8.2-9.3 472) welites tecoese 
monocl, 3) tricl 
yel earthy to 
massive 
OXGr erste van 13.31% 2227+20 4602 
WH gee ie crete tise a [leareietans avatar eubr 4s, fee as 
Rec wicamreat inks 12.20 ica 3890 Reoiaieharatedes etre 
Wits Meera ates Biecaistl eco. etal neal. BUDE STO (Mas Bice pc ates aie 
MOTO) MOO shee acl. esdent sate as nll Me Mes cred PB are Seeceeretaane rc 
Mes Neale elites uo gitia less aig)’ Le ree 400 subl vac 
Wel-Din CUDIgt aca cases aos 3305 aia ar exer 
Why CUD)... 5 uc. 9.68% 2758+ 25 |~5400(?) 
OO sce cre elevating ps vice © .018 eles se ald aheteletede, tei]'e m, cowtewailc eumterse 
col gas, inert 10.1785° —272.2%em | — 268.9 
odorless g/l liq 
0.147 378 
met, hex........ 8.7947 1474 2695 
It yel Ae 1914 1470 
BE VON SS cron oes ais ld axe eicies aoe 718 1500 
It yel . 1989 1300 
lt yel 1143 >2200 
OS tAN\.15) cae cmpenis| ee ee eiiemtens —H0,40 id 
NCAA 5 rai,/as oeatags a) ORC aT a Ar balls ics mes Koeites eon lllee Ries caret a siraan ledemeare ta oe 
col liq or wher, /liq 1.011% |1.4 113.5 
1.47022 
Wh prideliggd = [iia S..6 tris ees Me 8 aan eee 
1.53, 1.76 
monocl pr, 1.452, 2.40635 Bi cisesa atv Se | os verre weierate 
1.460, 1.464 
Po carina Sy Seppe oe RI ce iG £66 Ase d- |e eke ae 
Eso SNe ee SO rene (oe Se rr 128 a feiettrebrshera ane 
col fum liq or 1.031 —40 118.57 
cub er, 1.42842 
co] vitr, oct... ...|1.42 198, —HCl |d 200 
WHUTOE Fach Ree g nieetees aia SO id 240 
COLDE 3 <iss ict t+. \iliesiaeir ees T4126. 6 7 Ws nceteterscsmivts 
COL ICE oo asics ai 0. acl Gnis0 Geracara coe 104 (rapid | bs. cca cwe ses 
heat); d 80 
(slow heat) 
coldimorph ifs... -.. «70.71; subl 140 
need (a, 8) 862.09 
NCD BOO oe oka 0s [Fines atte a48 5 7 )1 Ree aeee 
BED) sta, staiets si by ales 1,939 137 d 145 
ee ee ed ae ae 152 
GE GRE os ice crs Umaat mitered Bese € ibesc oes 
SOT MCA R Es CHCMEEEN (ee ts See Enea 82 
LORE Od Series) aie. ceeene 36 bis, Siete evelenetah 
HES On Sec Mau rAp eg a 201.3 Sad Gust oretnPNens 
color powd,t — |ivee us wanes OXpia eae | |p sewers 
unstab 
col, rhomb...... .|1,37 254 d 
ISO] OF) BY Rls stint. (ne notieaintae 86." A he aeiavaeerpenere 
col cr; [a]¢+22.5.|........00. 182-189" | fe een 
col liq.......... {1.00% —80 37 
col gas, cub sol...|gas 0.0899 |—259.14 — 252.8 
g/l 
liq 0.070 
col gas, pois...... gas 5.30° g/l) —88.5 -17 
liq 2.26% 
col gas, pois...... 3.484 g/l] —113.5 —55, d 230 
Br pow Fos tone ll aceis oes wale S200 oan Lolo octes catats 
Hiqg-¥ tunstab ge. 7.,3 lbs sts ecc-shererall eeetrererer as 22 
col gas or pa yel |gas 3.59 g/l |—88.5 — 67.0 
liq, 1.325 liq 2.77-87 
CO} iq raiaacghis > 10.40 -1l1 126 
wh cr, col liq..... 2,118 BD gt Fido: diavsin cial 


Solubility, in grams per 100 cc 


Cold 
water 


0.94° cm? 
0.94% 
cm? 


Hot 
wales Other solvents 
) I (8 Fut. Siena, eR 
i s HF 
it Bias s MeOH, atet ‘oll 
i Po «Niel 
1.058 cm! |i al; kbeasbad iy 
1.21% Pt 
cm? 
fe cee g eten 
O $$ Wide tauretareis ite Sar. < 
@ = —_s SS Sree 
GC i esis nertietetatetann whe cease 
i idila 
i idila 
i 8a 
ine cae 8 al 
vs 1.23 al; 6.123 
MeOH; i CS: bz 
Beer ae is] s al * 
“nee aee : om nae 4 Se 
vs sl s al 
5 vies De vslsal; 
vsliq NHs 
( | eee Sse ee ae 
21270 sl 6 al 
ees = 7 0.00032? al; i eth 
ia caeeee is al; i eth, bz, chl, 
CS: 
( Me SlorS cr ore Vanes 
ves & pvleie.: piepe o 0 deine © 
14,3980 ial 
554.4% ial 
© ls al, alk, oth 
10.85" cm? |6.925° cm? al 
1.89” 
om! 
4 cm? 1500 cm? al; 
2500 om’ CS: 
Oe sal, alk 
id i al, eth, CS:, alk; 
s HNO: 
13010 le al 
eS ss sina =< on Pe 


No. 


h49 


h74 


Name 


Hydrogen 
bromide, 
monohydrate 


Chloride oo. oso. 5,+ > 
chloride 

(const. boiling) 
chloride, dihydrate. . 
chloride, 

monohydrate 
chloride, 

trihydrate 
CYADIMS. (hiss s 
MUOFIGG spss se 
fluoride 
(const. boiling) 


iodide 

(const. boiling) 
iodide, dihydrate... . 
iodide, tetrahydrate.. 
iodide, trihydrate.... 


0 i Sen 
phosphide 


Sulfide idle. 4.15 «..10 22% 
sulfide, penta-....... 
sulfide, tetra- 
sulfide, tri- 
Pellurids Fe scien 505 =}. 


Hydroxylamine...... 


BCOERLE Shoe sued ast 
bromide............ 


fluogermanate...... . 


fluosilicate.......... 


orthophosphate...... 
sulfate 
Indium 


bromide, di-........ 
bromide, mono- 
bromide, tri-........ 


perchlorate 
chloride, di-........ 
chloride, mono- 


-|NH20H.HCl 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Hydrochloric acid. HCl. 


HC1(20.24 %) +H:0....|......... 


Hydrocyanic acid. HCN 


Hydrofluoric acid. HF.. 


HF(35.35 %)+H20....]......... 


Hydroiodic acid. HI... 


HI(57 %)+H20O....... 


NH2OH.CH:CO:...... 
INFOQ Bree -ee 
(N H20H):2.H2GeF's.2H:0 


(NH20H):H)SiFs.2H0. 
NNH20H.HCO:........ 


eH IN ka) Ele re neeren ica 


NHOH.HNOs 
(NH:20H)s.HsPO, 
(NH2OH):2.H2S80u...... 


Mol. properties and Density or 
wt. index of Rec 
refraction ETAYAGY, 
O8:03e_ coliligiuncs bas 1.78 
36.46 |col gas or col liq, |1.187-“ gas 
pois 1.00045 g/l 
GON Nig 45 weneutaiele 1,097 
72.49 |colliq........... ‘}1.4618.3 
54.48 [col liq cere (bse 
90.51 |col liq. 
27.03 _|col liq or gas, pois,|gas 0.901 g/1 
liq 1.267510 liq 0.69922 
20.01 |col fum cor liq, or/0.99119-64 
gas; gas 1.90 liq 0.987 
Ol lig. fences ass leader ms « 
127.91 |col gas, or pa yel |gas 5.66° g/l 
hig, nit? 1.406: - | 29 7-BB 
eT col or pa yel fum {1.70% 
liq 
163,94: iGol Mays aang ct «tale minania ec 
199.97 {col liq al eae 
181-96) lol igis..-ccceinee leant ereceree ese 
18.0153|col liq or hex cr, 1.000! 
liq 1.333, sol 
1.309, 1.313 
34.01 [col liq; 1.41422... . 1.442225 
34.00 |col pois inflam gas/gas 1.529 g/1 
or col liq, liq 0.746-% 
1.317 liq 
65.98 jcolliq.........../1.012 
377.73. jyel solid......... 1.8319 
34.08 {col gas, infl, 1.539° g/l 
liq 1.374 
66.14 lyel oil, 1.885... . . |1.33420 
162.34 |clear yel oil... .. . |1.67'6 
130.27. |It yelliq......... 1.58815 
98.21 |brt yelliq, 1.7055. |1.49615 
129.62 |col gas or yel need|gas 5.81 g/1 
liq 2.57 ~20 
33.03 |wh need or col liq,|1.204 
deliq 
92:08.~ lcolicrarasuiasine <4 eats 5 
113.95 |wh, monocl..... .|2.354 
290.69 |monocl pr, 1.418, |2.2292%5 
1.438, 1.443 
246.18 J|scales........... 
78.0 leol needs cnc +s eta x oa 
69.49 |col, monocl..... .|1.67!7 
160:904" \ool need hygrin.. |e esse oes 
96:04) “lwheteenes sche re Neca ect yan 
WOZO0 he tata tte ee oe mae 
16414 [col monodls pers s eee wee 
114.82 |soft silv wh met, |7.30% 
tetr 
236.57 |er.... 
180.74 lImetionscne the. foeera 6 spe se 
274.64 |pa yel solid...... 4.22% 
194.73 |red br solid...... 4.96% 
354.55 |wh to yel need, /|4.74% 
deliq 
557.20 Ipolor) déligices sofas he e029 4. 
185.73 |wh rhomb, deliq. . |3.655% 
150.27 |1) yel or 2) dk red,|4.19% yel 


Crystalline form, 


deliq 4.18% red 


Melting 
point, °C 


—90 
ign 160 
— 85.5 


— 89.6 
—50 
—85 
—52 
—49 


33.05 


235 
22541 


Solubility, in grams per 100 cc 


Boiling 
+ ° 
Vieni Cold Hot Oth 1 
whine ater er solvents 
Be CO el Nite tte ate abe ctavast cll ce Stier aan eee 
—15.5 
between 
1-2.5 atm 
— 84.9 82,3° 56,190 327 cm? al; s eth, 
bz 
TOR faterlee ete at| Slecvesere sil atecarnseyeaeassutipcisdact 
d d © is al 
SRE Spas aes cc cs sal 
d 0 RN Yo in a aaa sal 
26 ~° ~* © al; seth 
19.54 2 WB Willen he eescero adie crstane 
LPs ome a oerisisc cent R GEpeercaet chen Kbit ichonenct OR acne 
— 35.384 atm|42.59 cm? |v s 8 al 
ee ea cetemca iayaisiele ats uh Auk DuAREUN suds ordta >.< 
Bean eons 2 SRO oe RHEE Sao pore 
ce eosecccecns o eee Coe ee ee ee a ey 
o.0. 0. 0.0)9,6.0 068 2 Sea CeCe ee 
100.000" 7) Naki ccc artceened © al 
150.2760 ° Jenene ene is al, eth; i pet eth 
— 87.4 2617 cm? ji s al, eth, CusCle 
57.57% i i is al, turp 
d i i ial;s P, PsHe 
— 60.7 437° cm? |1864 cm? |9.54?° cm? al; 

s CS: 

70.7780 GQ 6 Haeossutas a bz, eth, CS:; i al 
BOR NS See oe cellGnit «on teats is bz, eth, CS:; i al 
00) Waa mete ot |aavoncerds » 8 bz, eth, CS:; i al 
—2 ig unstab, |... ...... sal, alk 

56.5 8 d sa, al, MeOH; 

v sls eth, chl, 

bz, CS: 
subl 90 Web Medan | tates etiere | detslairicsue scat gate 
Fee nce vs vs i eth 
Bey crenata 8 Sars sires| 1S Abe. al 

AP mem nae i al 
d 80 vs d 8h al;ieth 
d 8317 vs 4.43” al; 

16.4% MeOH; 

s gluc; i eth 
bahia ea ees vs id vs MeOH; sl seth 
d <100 vs d veal 
rie Salen 1,920 16.8” ee ae sand aaa ase a 
d 132.9° 68.520 isl 8 al; 5 eth 
2080 i i 8 a; vel s NaOH 
FV a: Getta ats Sal Gass erin Dials sas atata'e ia 
632 subl (es P=" TB Seetae Cry 
662 subl eee Bit accis ce ea 
sub] alee. Wn Sree Rice GOPRD ac Occ irs 
id 200 va id is abs al; sl s eth 
550-570 id a 8 Tastee s a aie ne 
608 d id ea 


B-83 


Crystalline form, 


Solubility, in grams per 100 cc 


No. 


il0 
ill 
i12 
i13 
il4 
i15 
il6 


il7 
i18 


i42 
i143 
i44 
i45 
146 
i47 
i48 
i49 
i50 
i51] 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


subl vac 850 
isubl ca 850 
in high vac 


97.4; d 100 


d77 


98 


é Synonyms and Mol. properties and ores or Melting 
Nee Formulae wt. index of se point, °C 
refraction Bre yeey 
Indium 
chloride, tri-. . EnCls....53. 221.18 |wh pl, deliq...... 3.46, 
cyanide... . In(CN)s 10S: ST e wi npttate te: Ne nego ae a litziv agate ate 
fluoride@= cies fysjo.-' AMES. sae 171.82 |col. 4.39%+1 1170+10 
fluoride, trihydrate. .|InF3:.3H20... 225.862 sera Aidt cell OR ee —3H20, 100 
fluoride, nonahydrate|InF3.9H20 333.95 |wh need.. ld 
RAYALORIGE os se toes In(OH)s 165.84 |wh ppt —H0O<150 
iodate..............|In(IOs)3 Gs0ras) wh crs. 6 Mies lees sca Be. ORNs te 
{OCIdeE Male. aa f oce es nls... 368.638 Weer rtetes nak 4.7125 212 
iodide, mono-.......|InI. 241.72 |brred solid...... 5.32 351 
iodide, tri-...... LEED oe 495.53 |carmine red, or 4.69 210 
yel cr 
methylate.... .|In(CHs)s. . . 159.93 |colcr... f 1.568)5 aarary, fe 
nitrate... » 2 (In(NOs)s.3HO...:...-. 354.88. ipl, deliq..0. 21. -dSh,522 ws oe —2H:0, 100 
Ditratesa1eo . |In(NOs3)3.43H2O.. 381.90) jnced, deliq@ op os ator cos 145 ob —4}H20 
Oxide mon-s.e toss NO Moan con aan 130:Ste |wh erayerss sae tla? ce hee eaten 
oxide, sesqui-. nsOSccets 277.64 |red brn, (h) pa yel|7.179 
(c) amorph and 
trig 
oxide, sub-. . .|In20. 945.04 (DUE G8 net xe om ne 6.997 subl vac 
565-700 
phosphide. . Pc BN) Seb eee chet se 145.79 |brittle mass met..}........... 1070 
selenate. .. . |Ino(SeOa)3. 10120 . S38.67 te deliat chee os ihe. oes eee re cs 
selenide, sesqui-.... . |InxSes. . . - 466.52 |blk er, or soft dk |5.67; 890+ 10 
scales 
sulfate. .... In2(SO4)s. . 517.83 |wh gray powd, =‘|3.438 
monocl pr, hygr 
Bulfates cote on: ; In2(SO4)s.9H2O........| 679.96 |wh powd, hyegr.. .|3.44 d 250 
sulfate, dihydrate. . . |In2(SO«)3. H2SO4.7H20 ...| 742.01 |rhomber........ —7H.0, 
— H2SO,, 
ca 250 
sulfide, mono- InS. 246.88. |dkoicc ncn ete os ele 692+5 
sulfide, sesqui- . In2Ss...... 325.83 |red cr or yel ppt..|4.90 1050 
sulfide, sub-.... WasS cere tise aig etch 261.70 |yel or blk need... . |5.8725 653+5 
sulfite, basic... . 2In203.3S02.8H20. SOLO PW OR ia Gis hes ein cecil —3H20, 100 
telluride, sesqui-..../InTe..... 242.42 {dk met, shiny... .|6.297 696 +2 
telluride. ... InsTes 612.44 |bl brittle cr...... 5.78 667 
lodic acid. ... HIOs 175.91  |col or pa yel cr 4.6290 d 110 
powd, rhomb 
metaper-..... ELT O es acctvusexes che ahaa TOLOU Colter subl 110 
orthoparaper-....... HslOc or HIO«.2H2O...| 227.94 |wh monocl, deliq.|, . . ota Hes 
lodine.... Ie... 253.809 |vlt blk met lust, 4.93 1113.5 
rhomb, 3.34 
BZIdG we hah oat Tod (ojazide. INiss.5..- 1) 168,02, |Vel, GXD. ou: oh wie eee | | een tee a 
bromide, mono-..... PBr perc cnes acct 206.81 idk gray cr......./4,4157° (42) subl 50 
bromide, tri-........ Bras ecteito es ccs anaend: 366.63 2 lbrlidsh; cocks. clk ie eee eee 
Chioride; mono-(@).... |IClneue eee eee eel 162.36 |dk-red need, cub, |3.1822° Pte? 
red br oily liq 
chloride, mono-(8). - IC]... ............-.. 162.36 |brn red, rhombic |liq 3.24% 13.92 
6 sided pl 
chloride, tri-. . ANCE) BRA es, Seg nn ¢ 233.26 lyel brn, rhomb, [3.1175 101 16a¢m 
red liq 
C¥ORide 4g. oo ee HE Os fmol TIO ONGNE LOZ Oe Wher 5.0. cous Eu lace gett ascetic the eet te came eee tneets 
fluoride, hepta-...... DBpro ayo cl sagas eee 259.89 col cr orliq......|liq 2.8¢ 5.5 
fluoride, penta-...... DP iret cis arate ots 221.90 jcolliq....:......|3.75 9.6 
oxide, di- (or tetra-) .|IO2 or I2O4............] 158.90 |lem-yelcr....... 4,2i5 id slow 75 
rap 130 


v unstable 


vs 
vs 


sd 
sd 


+Cl 


HIOs+I2 


Wore, je al, eth, chi, CS: 


Other solvents 


sls al, eth 


i dil a; s HCN; 
v sls NaOH 


is a;ial, eth 


is a; v sl s NaOH; 

i NH.OH 

s dil HNOs, dil 

H2S04; s d HCl 

sa 

i al, eth, chl; 
sdila 

sa, chl, bz yxl 


d al, MeOH; 
8 liq NHsa, eth; 
vs acet, bz 


vs 87% al; sls 
HNOs; i abs al, 
eth, chl — 

sal, eth 

20.515 al; 16.46% bz 
20.617 eth; s chl 
glyc, KI; 24% eth 
2325 MeOH 


sal 
s al, eth, CS2, HC! 


s al, eth, HCl 


s H2SOq; sl s acet; 
ial,eth — 


No. 


i52 
i53 
154 
i55 


i56 
i57 


i59 


i61 
i62 


i83 


i84 


Name 


Iodine 


oxide, pent-......... 


(tetra-) oxide non-... 
Iodo platinic acid.... 
Iodous acid, hypo-... 


bromide, tetra-...... 
bromide, tri-........ 
carbonyl 


RP DONY best oes icieis'< sah 


carbonyl chloride... . 
chloride, di- 


chloride, tetra-...... 


chloride,tri-......... 
fluoride, hexa- 
iodide, tetra-........ 
iodide, tri-.......... 
oxalic acid.......... 
OLIG, Gita. cw ieseiee = 
oxide, di- hydrate... 
oxide, sesqui- 


oxide, sesqui- 
phosphor chloride. . . 


selenide............ 


sulfide, di 


sulfide, hydro-...... 
sulfide, mono-....... 


sulfide, sesqui- 


telluride: 5.05 
Iridium complexes 
aquopentammine 


iridium-chloride 


chloropentammine 
iridiumchloride.... . 


hexammine iridium. . 
chloride 


hexammine iridium 
nitrate 


nitratopentammine 
iridium nitrate 


(III) acetate, basic. . 
(III) acetylacetonate 
(II) orthoarsenate... . 


(III) orthoarsenate.. . 


(III) orthoarsenite, 
basic 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


TOs): Mais cueiee i eb 
H2PtIs6.9H:0 
Iodine hydroxide. HOI. 


Breath: 5250s se oe 
IrBrs.4H:0 
Ir2(CO)s 


Ira(CO)uitsc: © ps eek 


Ha{Ir(C204)s.2H20 


UPOsi ccc ree. 


IrO2.2H2O or Ir(OH)s. . 
Ir202.2H7O 


IrP3Cly or 
IrCls.3PCls 


(Ir(N Hs)sHs(H20))Cls. . 


(Ir(NHs)sCl}Cle......-- 


(Ir(NHs)s]Cls.......... 


(Ir(N Hs)6](NOa)s...... 


(Ir(N Hs)6(NOs)](NOs)2 


Fe(C:H102)2.4H2O..... 


FeO H(C:Hs0:): 
Fe(CsO2H7)s........... 
Fes(AsO.)2.6H2O....... 


Nat. scorodite. 
FeAs0O..2H:O 


2FeAsOs.Fe20:.5HO.. . 


Mol. 
wt. 


333.81 


651.61 
1120.67 
143.91 


1104.93 


319.13 
263.11 


334.01 


402.54 


383.71 


400.74 


408.40 


463.37 


55.847 
246.00 


190.94 
353.18 
553.47 


230.80 


607.30 


341.53 
130.77 
205.69 
419.20 

66.66 


Crystalline form, 
properties and 
index of 
refraction 


Wh trim. ..5 125: 


yel powd, hygr... 

blk, monocl, deliq 

only in sol, yel to 
grayish 

silv wh met, cub.. 

blk, deliq 

olv-grn cr 


dk-brn, amorph, 
hygr 


olv-grn hex, or trig|5. 


yel glass or tetr... 
blk 
grn 
pa yel cr 
blk tetr or bl cr. . 
indigo blcr...... 
bl-blk (exist ?)... 


Gk @ray CPe. o..-. 


wh micro cr..... 


pa yel, rhomb.... 


col, rhomb, 


col, tetr micro cr. 


wh micro cr 


silv met, cub..... 
lt grn need, 
monocl 


rubyred, rhomb. . 

grn amorph 
powd 

grn, rhomb, 
1.765, 1.774, 
1.797 

br-yel powd...... 


Density or 
spec. 
gravity 


2.4344" 


2.395), 


Solubility, in grams per 100 cc 


Other solvents 


i abs al, eth, chl, 
C82; sls dil a 


Melting Boiling 
cede s trees 
point, °C point, °C Cold Hot 
water water 
1 SOO-S50) Fs vince: sgeakitnns 187.44 vs 
eA an d 75 
SlOOS 9 Biles ve,d d 
Oe a ee A) id d 
2410 4130 i i 
2 BASIL 1h. ae ak Blin de |e wien, ci ctchans 
we st, BOD on exter <.s VO lew cc cise « 
MUDIROORK Llc cs nx ce ne Seer Te wat ae 
(in CO2) 
UBEIZGOIE Fl aikcs nce oie save. fiand CD eR the | Greve, «nena 
(in CO2) 
140) BOL sewers CO Cem. eI OD 5 
tee OM cataerneet sss pee | eee 
d -|s d 
TGS Mi icarsdatarers syssets i i 
44,40 53 d d 
d 100 li i 
a, METS Lene ise. << als 8 
BE eee || eee ny eer vs ve 
LTO Tey Silene vies x 0. C0028 Tah reine c.sr..< 
= 2H). S50 | acieaie sa es i i 
(PAOD FU: cicce svessveies oy Rages Me all |r Shsss ces! 
d ihe a im a cccpeusis aah 
Pe RE ees an sls d 100 
Eh BODRFOO ha eon sess LRT eR |e tec PE 
(in CO:) 
Ea Rl Ranger renee ne ee | ee ai areas 
SOG ar lisnin ctiersts a ene om ee Pints ceaeta ttc 
EP te ccetinid ict tain eet che Keer Ml arene 
Pescaniectact d i ba Mat 
(3 he cman, Bela Sep red rues cite OE We liner. 
Re es Ot erent re i i 
= HA) 100! [5 ooe. coche ca 75% d 
Te me (AS lnc tetas als 8 
Bite nS Caiemreaicncn yee 20 Race aoe 
Pe CRIT IG or 1.74 oe  OTOEY 
meat exp | ho deve esnes 10.28 2.5100 
1535 2750 i i 
© En 8 reyes nrincys Ae age | eetctoeaeed 
ho) RG pote 
184 252i Soh hanas con eRO sls sl 8 
a TERRE bla cvaeawide i i 
dg SOE | he ea ccna i i 
PRES FP lavskcpared LW IM El bos rene oe 
DML | accarscinre a. 
TOQ0 «wee Us sxe iM Bile ee ls xa is nas 
DOO Ss NB unas tte fh NAR creer 
DD Te ccleciey «> 
PA ne ce Cee i have oo SO 


sl 8 aq reg; ia, alk 
is al 

ial 

is CCh 

iCCh 


d HCl, KOH 
ia, alk 


s al, dil HCl 


s H2SO,, h HCl; 
i alk 

is a, alk 

sl s, d al 


isl s aq reg;ia 


8 aq reg;ia 


s HNOs 
is K2S,ia 


is K2S, HNOs 


ia;shaq reg 


i al, eth 


i HCl 


sa, al 
a al, acet, bz, chl 
s di] HCl; 
sls NH.OH 
s HCl; i HNOs 


a a, alk 


sls HNO: ; i HCl 

shal, h eth 

8 HNOs, h cone 
HSO. 


No. 


i98 


i101 


i103 


i105 


Name 


Iron 
(II) bromide........ 
(III) bromide...... . 


(III) bromide-, 
hexahydrate 
(III) cacodylate..... 


carbide. «2.5 scr 
(II) carbonate...... 


(II) carbonate, 
hydrate 
carbonyl, ennea-... 


carbonyl, penta-... . 
carbonyl, tetra-..... 
(II) perchlorate..... 


(II) perchlorate 
hexahydrate 
orychloride........ - 


(II) chloride........ 


(II) chloride, 
dihydrate 

(II) chloride, tetra- 
hydrate 


(III) chloride....... 


(III) chloride, 
hydrate 

(III) chloride, hexa- 
hydrate 


(II) chloride, 
hexammine 


(II) chloroplatinate. . 
(III) dichromate... . 
(II) chromite 
(II) citrate......... 
(III) citrate........ 
hydroxide.......... 


(II) ferricyanide..... 
(III) ferricyanide.... 


(II) ferrocyanide... . 


(III) ferrocyanide... 


(II) fluoride 


(II) fluoride, octa- 
hydrate 

(II) fluoride, tetra- 
hydrate 

(III) fluoride....... 

(IIT) fluoride, tetra- 
hydrate 

(II) fluosilicate...... 


(III) fluosilicate..... 
(III) formate 
(III) glycerophos- 
phate 


(II) hydrogen 
cyanide 


(III) hydrogen 
cyanide 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


FeBrs.6H20.........-- 


Fe[(CHs)2AsOz]s....... 


e(ClOs)tres se sn 


Fe(ClO.«)2.6H20........ 


Nat. molysite. 
FeCl: or FezCle 


FeCls.2$H#O.......... 


FeCls.6H2O 


FeCh.6NHs........... 


FeCeHs07.5H20....... 
Nat. goethite. 
FeO(OH) 


Fea[Fe(CN)o]2(?)....... 
Berlin green. 
Fe[Fe(CN)s] 


Fe:[Fe(CN)s].......... 
Fea[Fe(CN)o]s......... 


FeFs.4HO........5..- 


FeFs or FerFs......... 
FeFi.44HO........... 


Fe2(SiFs)s (exist ?)..... 
Fe(CHO:)s.H:0 
Fes[(CsHs(OH)2.PO«)s. . . 


Ha[Fe(CN)s] 


Ha[Fe(CN)¢].......... 


Mol. 
wt. 


215.67 
295.57 


403.68 
466.82 


179.55 
115.85 


133.86 
363.79 
195.90 
167.89 
254.75 
362.84 


107.30 
126.75 


162.78 


198.81 


162.21 


207.24 


270.30 


228.94 


571.75 
759.66 
223.84 
263.97 
335.03 

88.85 


591.45 
267.80 


323.65 
859.25 


93.84 
237.97 
165.91 


112.84 
193.91 


306.01 
537.92 


208.92 
621.39 


215.99 


214.98 


Crystalline form, 
properties and 
index of 
refraction 


grn-ye), hex...... 
dk red-bra, 
rhomb (?) deliq 


yelsh amorph 
powd 
gray,cub........ 
gray, trig, 1.875, 
1.633 
aMOrph. as ass 


yel met cr, hex... 
vise yelliq....... 


dk grn lust cr, 
tetr 

wh or grosh-wh 
need, hygr 

ern, 1.493, 1.478.. 


brn, rhomb 


grn to yel, hex 
deliq, 1.567 


grn, monocl...... 


bl-grn, monocl, 
deliq 


blk-brn hex...... 


dk yel-red, 
rhomb, deliq 

br yel cr mass, 
v deliq 


brn-blk, cub 
wh micr, rhomb. . 
red-brn scales... . 


brn, blksh, rhomb, 


2.260, 2.394, 


bl-wh, amorph... 
ak blicrs, cueere 


col, trig, 1.361, 
1.385 

flesh col, gel. .... 

red cr or powd 

yelsh-grn sc or 
powd 


wh, rhomb....... 


brn-yel need 


Density or 
spec. 
gravity 


2.08518 
liq 1.45731 


1.99618 


4.28 


4.09% 
4.20 (anh) 


2.095 


3.52 


Solubility, in grams per 100 cc 


| = Other solvents 


Melting Boiling 
+ o +: o 
point, °C point, °C Cold 
water 
O84. C2), SM sore enon cteverte« ie 10910 
Ubi dS | eared 8 
27 NORGE NG Shain Srartioe vs 
as SOE Ree tans SR 6.67 
WSS7FPE Viswcacnaess i 
re al Prana ir 0.00672 
a ORR Os sia cen sls 
A Ue Pe ree ee i 
—21 102.8749 i 
ld 140150) be everson i 
a> 100 a ricer vs 
> 1000 Mss ccen vata. 97.8° 
d 200 
670-674 subl 64,410 
fd ERR Tee RH (ROU er Pe Pe ae 160. 11° 
306 d 315 74.49 
BG, ym | Bilas seein terete vs 
37 280-285 91.970 
0 Ne eliadeiadaamlll SPI ua? vs 
Dares ieaven | fee eee ae 8 
by ao CAME Y [Rack torches nad i 
a 350'(in Ha) {5 . ee te « isl s 
+ gai CRO At [Espen anthesis al 8 
= FH, 136} 22 ae el eee nae 
eevee i 
d 100 d 430 (vac) ji 
ee? Soe oocer i 
1000) CPD baer circeisonets sls 
—8H20, 100}........... sls 
Oe © Nets Wile ec seome vals 
> 1000888 75155... eccucnh sl 8 
—3H:0, 100/d sls 
SOD Ao Nepal ieicreeteears 6:5 128.2 
LM OCOD A One Eos ke 8 
Bs Lina Sn ,] Se eee ato 8 
Me ickaunivas ti) aaakaeinne 5025 
TO ee Beasts aie cart 8 
dt. SOSBO8 Lilies samara is 


415.5100 


535.7100 


is al; al s bz 
is al, eth, sls NHs 


s al, eth 
el s al 


isa 
's CO: sol 


is a, CO2 sol 


vsl sal, MeOH; 
d HNOs;ia 

is al, eth, bz, alk, 
cone H:S04 

is org solv, conc 
HNOs h H2SO« 


ieth 


s al; sl s acet 


v sal, MeOH, 
eth; 6318 acet 


v sal, eth 


sal, eth 


s HCl, H2SO«; 
ial, eth 


is a; ial, eth 
is HF, a; ial, eth 


is a; sls al, eth 


is a; ial, eth 
ial 


veal; sa; i acet 


vs al; ieth— 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


i139 


i140 


i141 
i142 
i143 
i144 


i145 
i146 
i147 


i148 
i149 
i150 
i151 
i152 
i153 
i154 
i155 
i156 
i157 
i158 
i159 
i160 


i161 


i162 
i163 
i164 
i165 


i166 
i167 


i168 
i169 
i170 
i171 
i172 


i173 


i174 


i175 


i176 


i177 
i178 
i179 
i180 
i181 
i182 


i183 


i184 
i185 


Name 


Iron 
(II) hydroxide 


(III) hydrosulfate.. . 


(IIT) iodate......... 
(II) iodide.......... 


(II) iodide, tetra- 
hydrate 


(II) Mactate........-..4 


(III) lactate........ 
(III) malate........ 
methanoarsenate.... 


(ID snitrate.: 65%... 
(III) nitrate........ 
(III) nitrate........ 


Nitride! ».. 1... ee A ciesteeplorsta Ae 
.|FeoN or FesNo......-..- 


nitride........ 


nitrosyl carbonyl... . 
€ID)‘oleate .. 6525035: 


iTjroxalatetes.c.:1.: 
(III) oxalate........ 


(II) oxide 


(IT) toxide:, 4008.0. 


(III) oxide, hydrate 


(II) orthophosphate. . 


(III) orthophosphate. 


(III) pyrophosphate 


phosphide, mono-... 
(di-)phosphide..... . 


(tri-)phosphide..... . 
(III) hypophosphite.. 


(II) metasilicate..... 


orthosilicate......... 


(II) sulfate, hepta- 
hydrate 


(II) sulfate, penta- 
hydrate 

(II) sulfate, tetra- 
hydrate 

(IID sulfate, 
enneahydrate 


sulfide, di-.......... 
sulfide, di-.......... 
(II) sulfide......... 


(II) thiocyanate..... 
(III) thiocyanate... . 


Synonyms and 
Formulae 


Iron(ic) tetrasulfate. 
Nat. rhomboklas. 
Fe203.4803.9H20 


FelOs) shen seat 


Fe(CsHsOs)2.3H2O0..... 


Fe(CsHsOs)s........... 
Fes(CaHuQGa)se eens} 
Fe(CHsAsOs)s......... 


Fe(NOs)2.6H20........ 
Fe(NOs)s.6H2O........ 
Fe(NOs)3.9H2O........ 


FeNi..o7.: 


Fe(NO)2(CO)2......... 
Fe(CisHaxO2)3......... 


FeC204.2H20.......... 
Fe2(C204)3.5H20....... 
Nat. wuestite. FeO.... 
Nat. hematite. Fe2Os... 


Iron ferrosoferric, nat. 
magnetite. Fe2Os 
Fe2Os.2H2O0 ........... 


Nat. vivianite. 
Fes(PO«)2.8H20 


FePO..2H:0.......... 
Fes(P207)3.9H2....... 
KeP eet: 


Nat. szomolnikite. 
FeSO..H:0 
Pes(SO@) tit cecte vt. ws.ts 


Nat. melanterite. 
FeSO..7H20 


Nat siderotil. 
FeSO..5H:0 
FeS0..4H:O0........... 


Nat. coquimbite. 
Fe2(SO«)3.9H:0 

Nat. pyrite. FeS:...... 

Nat. marcasite. FeS:... 

Nat. troilite. FeS...... 


Nat. tapiolite. 
Fe(TaOs)2 
MeCs Hees seine aca ss 


Fe(SCN):.3H:0 
Fe(SCN)s or 
Fe:(SCN)« 


Mol. 
wt. 


Crystalline form, F 
properties and Density or Melting 
index of tide point, °C 
refraction EMG 
pa grn hex, or wh |3.4 d 
amorph 
wh to pink powd, |2.172 —6H20, 80 
1.533, 1.550, 
1.635 
grn yel powd..... 4.80, d 130 
gray hex, hygr.. .|5.315 red heat 
gray blk cr, deliq;|2.873 d 90-98 
grn-whcror  |...... ld 
powd 
br, amorphdelig |||............o0 bile. « et ade. 
br scales: yer spots ccd ol eee hes 
redel br busts) | oj. i665 ssp files © oe eae} 
scales 
grn/rhombwene ees |i ca... c8 60.5 
Nab Fer Cee aw cathe calpeteteorsty areca. ove 35 
col-pa vit, 1.684 47.2 
monocl, deliq 
Res CSN ree rear’ 6.57(?) ee Oe 
Gray se Kanon as 6.35 d 200 
dk red cr {1.56 18.5 
br-red fatty 7)" [oA50...... eee... 
lumps 
pa yel, rhomb... . |2.28 d 190 
yel micro cr powd|....... d 100 
blk, cub, 2.32... .|5.7 1369+1 
red-brn to blk, 5.24 1565 
trig, 3.01, 2.94(Li) 
blk, cub or red- [5.18 1594+5 
blk powd, 2.42 
red-brn amorph (2.44-3.60 all H20, 
powd or gelat 350-400 
wh-bl, monocl, 2SBE seed Foils «dz HEE). 
1.579, 1.603, 
1.633 
pink, monocl..... 2.74 d 
Yel-wit Powdite. iad cue calles cs 
BhOMD. aaron en 6.07 (5.220) 
bl-gray cr or 6.56 1290 
powd 
BEAY eee as ae 6.74 1100 
wh or gray-wh_ |........... d 
powd 
gray-grn, rhomb, /3.5 1146 
1.672, 1.697, 
1.717 
col, rhomb.......|4.34 1503 (?) 
lyel-gray;oct.:.../6.2 = |3.-48.BAG..:. 
off-wh, monocl.../2.970% = |........... 
yel rhomb, hygr, |3.09718 d 480 
1.814 
bl-grn, monocl, 1.898 64 —6H:0, 
1.471, 1.478, 90 
1.486 
wh, tricl, 1.526, |2.2 —5H:20, 300 
1.536, 1.542 
grn monocl pr, 9:23-3:20 Pewee aces As 
1.533, 1.535 
rhomb, deliq, 2.1 —7H20, 175 
1,552, 1.558 
vel, cub. 9... - 5.0 1171 
yel, rhomb....... 4.87 tr 450 
blk-brn, hex. ... . 4.74 1193-1199 
yel-grn sa. ie. 4.3 d 
grnsh or Whore... 6522556. d 250 
It brn, tetr, 2.27, |7.38 = = |...<.:...-. 
2.42 (Li) 
WOT ree aia ace en Os lige ae ruentlale ts 
SIN PHOMDS Gee sfoese 2 ea ses d 


Boiling 
point, °C 


Cold 
water 


0.0001 518 


0.022 


. 0.87716 


vs 
vs 


Hot 
water 


Solubility, in grams per 100 cc 


Other solvents 


.|s a, NHi«Cl; i alk 


.|sl s abs al 


. {i dil HNOs 


s al, acet 
s al, eth 


s alk citrate; 
v sls al;ieth 
ieth 


-|s al 


i al, eth 


HNO; 


.|s HCl, H2SO. 
.|s org soly 
./s a, al, eth 


sa 
sa;ial 

sa; ial, alk 

s HCl, H2SO«; 
sl s HNO; 


js cone a; i al, eth 
sa;ial, eth 


sa;iaca 


s HCl, H2S0O4; 
i HNOs 
is a, alk citr 


s aq reg, HNOs+ 
HF; i dila 


s alk citr 


d HCl 
i aq reg 


i HeSOu, NH: 


sl s al; s abs 
MeOH 


ial 
s abs al 


d HNOs. dil a 
d HNO;,, i dila 
sda;iNHs 
da 

s SO: sol; i al 


vs min a; 8 
NHOH 


./s al, eth, acet 


is al, eth, acet 
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i186 
i187 
i188 

kl 


ll 


12 
13 
14 
15 


16 

17 

18 

19 
110 
lll 
112 
113 
114 
115 
116 
117 
118 
119 
120 


121 


Iron 
(II) thiosulfate 
tungstate.......... 
metavanadate 
Krypton............. 


Lanthanum.... 


acetate........ 
boride, hexa- 
bromate............ 
bromide... . 


carbide 


carbonate. . 


chloride... .. 
chloride, hepta- 
hydrate 
hexaantipyrin per- 
chlorate 
hydroxide 
ROGRCE Soe cso tO 
iodide........ 


sulfate... ’ 
sulfate, hydrate..... 
sulfide 


Lead... 


abietate..... 


acetate...........-. 


acetate, basic....... 
acetate, basic 
acetate, basic 


acetate, decahydrate. 
acetate, trihydrate.. 


acetate, tetra- 
diantimonate 


orthoantimonate 


orthoantimonate.... 


orthoarsenate, di-.... 


orthoarsenate, mono-. 


pyroarsenate...... 


-|LaBrs.7H2O.... 


. -|Laz(C20«)s.9H2O 
.|Lanthana. La®s.. 


..|Pb2As807 


.|Pb(BO2)2.H2O0 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


Formulae 


FeS:0:.5H2.. 


.|Nat. ferberite. FewOu.. 


.|La(C2HsO2)s.14HO.. 


LaBe.. 
La(BrOs)s. 9HO. 


LaCs aed: «2 
.|La2(COs)3.8HO....... 


.|LaCls...... 


138.91 


LaCls.7H20.... 


(La(CnHuN)}.(ClO«)s 


La(IOs)s 
als.cemenr ones 


-|La2(MoO,)s.......---- 


La(NOs)3.6H2O 


-|La2(SOa)s..-. 5... -- 


La2(SO«4)3.9H20 . 


.|Pb(C2H2902)2. 


Pb(C:H02): 


Pb:(OH) (C2Hs02)s 
Pb(C2Hs02)2.3PbO. HO. 
Pb(C:Hs02)2.Pb(OH)2.H 


Pb(C2HO2)2.10HD... . 


.|Sugar of lead. 


Pb(C2HO2)2.3H20 
Pb(CGiHO2 6. o os 
Pb:Sb07. ... 


Pbi(SbO,):..... 


.|Nat. monimolite. 


Pba(SbO«):2 


-|Pb(AsOs):. .. 


PEASE mccain 0 


Nat. schultenite. 
PbHAs0. 
Pb(H2AsO,)r.......... 


.|Pb(AsO;):. . 


Pbs(AsOs):. HA. 
Pb(Ns)2 


1566.65 


189.93 
663.62 
519.62 


757.63 
433.02 
704.02 
325.82 


566.00 
728.14 
374.01 


207.19 


810.10 


325.28 


608.52 
1012.86 


Crystalline form, 
properties and 
index of 
refraction 


gern cr, deliq 
tetr, 2.40 (Li).... 
grayish-brn powd. 
inert gas 


wh met, tarnish 
in air, a: hex, 
B: cub above 350 


Density or 
spec. 
gravity 


liq 2.155 at 
— 152.9 


Melting 


Boiling 


Solubility, in grams per 100 cc 


point, °C point, °C 
ae | a Other solvents 
water 


921 


gas 3.736g/1 | — 156.6 


3457 


wh cr, deliq 


wh, tricl, hygr.... 


CON OF 2/30 herr are 


hygr 


wh rhomb, or 
amorph 

wh powd, hygr.. . 

col hex, 1.564... . 

red-yel cr, hex... . 


silv-blsh wh soft 
met, cub, 2.01 


brn Jumps or 
yelsh-wh powd 


wh ¢f. os. 


wh powd... 
wh, monocl... 


wh, rhomb cr. . 
wh, monocl, 

B 1.567 
col, monocl...... 
dk yel powd..... 


or-yel powd 


orange powd... 


hex tabl......... 
wh cr, Vv pois 


monocl leaf, 
a 1.90, y 1.97 
tricl, 1.74, 1.82.. 


rhomb, 6 2.03... 


col need, or powd. 


wh cr powd...... 


anh 


6.518 


3.601 
2.821 
4.911" 


11.3437'6 
Ra-Pb 


11.28835 


- 41.69 


2.55 


2.2287 
6.72 


6.58, 


.|6.58% 


6.4216 
7.80 


5.79 


14.4618 
16.8546 


5.85 
5.85 


5.598, 
anhydr 


860 
d 91 


'd 290-295 


d 1150 

id white heat 

2100-2150 
vac 

327.502 


1577 


d 


ve 


ld 


45.61'5 


i 


i 
i 
0.02318 


— 152.30 + 0.10)11.0° cm? |4.67” cm* 
6.0% cm? 


H3SO. 


1s H280«; i cone 
HNO, 

'e dil a; sl s aq 
COz; i acet 

v sal, pyr; 
i eth, bz 

veal 


veal; s acet 

is min a 

is a, NHC; 
i acet 

isl s al; i acet 

el s HCI; i al 

sa 


is HNOs, h cone 
H:SO« 


sls al 


id al; s chi, haca 
vsls HCl 


v sls HCl 
idila 


s HNO: 
s HNO: 


8s HNOs, caust alk 


's HNOs 
s HCl, HNOs; 
iaca 


s HNOs 

is alk, HNOs 

vVeaca;i 
NH.OH 

sa;islk - 


-e ee ll 
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Lead 


Name 


borofluoride 
Dromate inte c iii. 
bromide....... 


caproate 
caprylate........... 


carbonate.......... 


carbonate, basic..... 


chlorate, hydrate.... 
perchlorate 
chloride............ 


chloride, tetra-...... 
chloride, sulfide... . 

chlorite 
chromate..........- 


chromate, basic.... . 
chromate, basic.... 

dichromate......... 
citrate 
CYANAVOU I in wes 
cyanide 


enanthate 
ethylsulfate......... 
ferricyanide 


ferrite. jeter oc 
ferrocyanide........ 
fluoride 


fluorochloride....... 


fluosilicate.......... 
fluosilicate, tetra- 
hydrate 
FOTINBCOS. bi ne es 


hydride, di-......... 
hydroxide 
hydroxide.......... 


HOU RO y thie esters’ 
paraperiodate 
paraperiodate, 
hydrate 
iodide, basic........ 
iodide,di- . . 


iodide, mono-...... . 
isobutyrate. 
ante te ois dece vr. 
AMOPOCO. haces 


lignocenate......... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Pb(BrOs):.H20 


HPbBresee. «oc. 


Pb(C«H702)2 

Pb(CioHisO2)2 ; 

Pb(CeHuO2)2.......... 

Lead octoate. 
Pb(CsHisO2)2 

Nat. cerussite. PbCO; 


White lead, hydro- 
cerussite. 
2PbCO:.Pb(OH): 

Pb(C2sHsi02)2 

PH(ClO3)steiwc as esis 

Pb(Cl0;3)2.H20 

Pb(ClO«)2.3HO....... 

Nat. cotunite. PbCh: . . 


.|Pb(CisgH271O2)2 


PbClecintie aati 
-|PbCl2.3PbS. . 
Pb(ClO2):.. " 
Nat. eroedite, cieepe 
yellow. PbCrOu 
Chrome red. 
PbCr0u.PbO 
-|Pb2(OH)2CrOx. . 
PbCr207.. : 
Pbi(CsHs02)s. 3H.0. 
PH(OGN) 2.3080 sneer 
PECON) sith croterss eet Sarencts 


Pb(C7HisO2)2. . 

Pb(C2HsSO,)2. 2H... 

Pba({Fe(CN)6]2.5 (or 6) 
H2» 

PbFe0,.. 

Pb:Fe(CN)s 3H.0. 

PbF:.. 


Nat. matlockite. PbFCI 


PbSiF's.2H2O....... 
PbSiFs.4HA..... 


Pb(CHO:2):....... 


PboHanc..-- 
Pb(OH):2... 
Pb20(OH): or 
2Pb0.H2 


PbHIOs.H2O.... 


PolssPbOSHsO veneers 
IPO Ns ter semtectas: 


ld) Gi eee 
Pb(CaH702)2 oe 
Pb(CaHsOs)2.......... 
Pb(Ci2H2302)2. . 


Pb(CuHa7O2)2.........- 


Pb(C4HiOs).3H20 .. 
Pb(CnHe02)2.... 


.|Nat. wulfenite. 


PbMoO, 


Mol. 
wt. 


380.80 
481.02 
367.01 


381.39 
549.71 
437.50 
493.60 


267.20 


775.60 


998.57 
374.09 
392,11 
460.14 
278.10 


349.00 
995.86 
342.09 
323.18 


546.37 


564.39 
423.18 


1053.82 


291.22 
259.23 


465.55 
493.57 


1135.55 


382.88 
680.38 
245.19 


261.64 


385.30 
421.33 


297.23 


209.21 
241.20 
464.39 


557.00 
415.10 
433.11 


702,20 
461.00 


334.09 
381.39 
385.33 
605.82 
942.47 


393.31 


. {1138.85 


367.13 


Crystalline form, 
properties and 
index of 

refraction 


OP PRs cerca 
col, monocl 
wh, rhomb....... 


col, rhomb, 1.804, 
2.076, 2.078 
wh powd, or hex.. 


wh monocl, deliq . 
wh, monocl, deliq. 
wh, rhomb 
wh, rhomb, 2.199, 
2.217, 2.260 

yel oily liq....... 


yel, monocl...... 
yel, monocl, 2.31, 
2.37(Li), 2.66 

red cr powd..... 


red amorph or cr. 
red ¢r..cn hikes 


wh need......... 
yelsh-wh powd, 
pois 

Wh leaf ying 


blk-brn to red, 
monocl pr 


col scales, pois...|.... 


col liq, pois...... ee 


Density or 
spec, 
gravity 


TER oe Ne SE, 


6.1218 


16.63 


6.63 


wh cr powd...... 


hex. 
velsh- wh aN 
col, rhomb, pois. . 


wh, tetr, 2.145, 
2.006 

col, monocl 

col, monocl...... 


wh, rhomb, lust, 
1.789, 1.852, 
1.877 
gray powd..... 
wh, amorph 
wh cub, or amorph 
powd, pois 
Whives: 
WH Chichen 
amorph..... 


rhomb ¢r......... 


wh pr... 


wh powd... 


wh powd. . 
wh powd . 


col-It yel, tetr pl . 


yel hex powd, pois/6. 


wh cr powd......|.. 
chalky wh powd .|.. 


DA yell SNnesend ee. 


6.92% 


Melting 
point, °C 


. . {103-104 
173-74 


83.5-84.5 


d 315 


d 400 


{113 


d 230 
d 110 
d 100 
501 


—15 


expl 126 


844 


HH, 


110-120 d 
1530 d, 725 


.|— HO, 100 


855 


{117 


/115-116 


1060-1070 


.|107 


Boiling 
point, °C 


aiea 


expl 105 


Solubility, in grams per 100 cc 


Other solvents 


sa, KBr; sls 
NH;3; i al 

s dil HNO; 

0.00292° eth 
1.0925 eth 

s al; 0.0938 eth 


sa, alk; i NHs, al 


sls aq CO:; 8 
HNO;; i al 


ial, eth; s bz 

s al 

s al 

sal 

sl s dil HC1,NHa; 
i al; s NH, salts 

s cone HCl 

da, alk; idila 

s KOH 

sa, alk; i aca, 
NH; 

sa, alk 


s KOH 
sa, alk 
v sisal 


. {sl s H2SOu 


s HNO;; i acet, 
NH: 


sa, alk;iaca 
s alk, ac a, HNOs 


sl s HNOs;; i NHa 
s dil HNOs 
sl s dil HNOs 


0.0085 al; 
0.007145 eth 


.lv sh bz; 8) 8 al; 


i eth 


-lv sles al 


0.84412 
i i 
i i 
i i 
0.000112 |d 
i 
SPORT | Sorc Se 
2 bl Fe ne Be rier | 
151.318 171% 
aOO.G Bi Pincasaee 
0.9920 3.34100 
d (Ch) d 
i d 
0.09520 0.42100 
0.0000058%4|i 
i i 
i i 
demas 1 rR 
SBR ee once 
i sls 
sls 8 
Peres Plo. Se sss58 
een detalii || cI 
sls s, d 100 
O0649 FV. isis 
0.0372 0.108110 
vs 
.|1.618 20100 
0.0155 {sls 
0.014 sls 
0.0012? |0.0035 
i i 
i i 
0.0449 0.41100 
0.06320 
VOR Pee NS asc iva 
Ly et ee 
O.OGRE essa 
sls ts 
i 
DS aae iecsheeribede i 
0.005% 0.006" 


8 boil tol, ac a; 
sls h bz, chil; 
ial, eth 


d cone H2S0,4; 
sa, KOH; ial 

0.004% al; 
0.0105 eth 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


193 
194 
195 
196 
197 


198 
199 


1100 


1101 
1102 
1103 
1104 
1105 
1106 
1107 
1108 
1109 
1110 
1111 
1112 
1113 
1114 
1115 


1116 
1117 


1118 


1119 


1120 


1122 
1123 
1124 
1125 
1126 


1127 


1128 
1129 
1130 


1131 
1132 


1133 


1134 
1135 
1136 
1137 
1138 


Name 


Lead 
2-naphthalene- 
sulfonate 


nitrates... ... pha: 


nitrate, basic....... 


0 ge oe ee 


GzSIALe Tt cee omer 
Oxide= dio. a. 2 


oxide, mono-........ 


oxide, mono-........ 


oxide, red... 


oxide, sesqui- 


OXIGE 7 BUD se igs 


oxychloride......... 
oxychloride......... 


oxychloride....... 
oxychloride.... 

oxychloride....... 
oxychloride....... 
oxychloride....... 
oxychloride....... 


palmitate 
phenolate....... 


phenolsulfonate..... 


metaphosphate. .. . 


orthophosphate...... 


orthophosphate, di-. . 


orthophosphate, 
mono- 


phosphide........ 


orthophosphite..... . 
pierate, a... semen a 
proprionate, tetra- .. 


pyrophosphate... . 
pyrophosphate, 


hydrate 


selenaté............ 


selenide.......... 
metasilicate....... 


orthosilicate, di-..... 


stearate....... 


sulfate, basic...... 


sulfate, hydrogen.... 


Synonyms and Mol. 
Formulae wt. 
Pb(CioH7SOsa)2.......-. 621.65 
PH(NQOs) 85. ces co sie 331.20 
Pb(OH)NOs3..........| 286.20 
..|83PbO.N203.H20....... 763.60 
. .|Pb(CisHasO2)2......... 770.12 
AIPBCs0 6 5 hat ce: eek 295.21 
..|Plattnerite. PbO2......| 239.19 
Litharge. PbO.........| 223.19 
Massicot. PbO........| 223.19 
..|Minium. PbsOu....... -| 685.57 
a1 PbOsin ie. 462.38 
we Pb2Ocawaeis as 430.38 
PbCl:.3PbO........ .| 947.66 
Cassel yellow. 1840.42 
PbCh.7PbO 
..|Fiedlerite. 797.40 
2PbCh:. PbO. H20 
.|Nat. laurionite. 519.29 
PbCh.Pb(OH):2 
..|Matlockite. PbCl2.PbO.| 501.29 
..|Nat. matlockite........| 519.29 
PbCh. Pb(OH)2 
..|Nat. mendipite. 724.47 
PbCh.2PbO 
..|Nat. paralaurionite. 519.29 
PbCh. PbO. H20 
..|Pb(CisHaO2)2.......-.| 718.04 
.|Lead phenate, lead 317.30 
carbolate. 
Pb(OH)OCsHs 
Lead sulfocarbolate. 643.60 
Pb[{CsHa(OH)SO3)2.5H20 
ICO POs Sie onan ova sk 365.13 
Pbs(PO,)2........ 811.51 
PbHPO,........ 303.17 
Pb(H2POs,)2. 401.16 
mn E DER ae ces acts oe 362.06 
POH PO seme enters ene eee la 
Pb(CeH2N:307)2.H20....| 681.45 
Pb(CsHsO2)4..........| 499.48 
aE DsPsO Ton ae ae ares [MOB SLBe, 
PbsP207. HO wae eine 606.34 
PhSeOinsenc acest eens 350.17 
..|Nat. clausthalite. PbSe | 286.15 
..|/Nat. alamosite. PbSiOs.| 283.27 
Nat. barysilite. 582.55 
Pb2SixO7 
. |Pb(CisHasO2)2......... 774.15 
..|Nat. anglesite. PbSO,. .| 303.25 
../Nat. lanarkite. 526.44 
PbSO;. PbO 
Pb(HSO«)2.H20........ 419.34 
..|PbS20s.3H2O.......... 453.36 
..|Nat. galena. PbS...... 239.25 
ME DSO a sctaiecls «eta cic 287.25 
MP DORA 6s oa ceteaes 355.26 


Crystalline form, 
properties and 
index of 
refraction 


wh cr powd, pois. 


col, cub or monocl, 
pois, 1.782 

wh rhomb cr..... 

lt yel powd 


bz, tetr, w 2.3(Li) 


vel, tetr. 6h.s as « ys 


yel, rhomb, 2.51, 
2.61(Li), 2.71 
red cr sc, or 
amorph powd 
or-yel powd, 
amorph 
blk, amorph..... 
big PORE a Re 
yel cr, or powd... 
monocl, 1.816, 
2.1023, 2.026 
GUA sta cyst the 


wh, tetrag, 2.04, 
2.15, 2.15 

yel, rhomb, 2.24, 
2.27, 2.31 

col to wh, monocl 
pr, 2.146 

wh powd 


Density or 
spec. 
gravity 


7.08 


6.0515 


yvelsh-wh powd...|... 


whi lustr needis 20-5 /llnc .arieris o> 


col or wh powd, 
hex, 1.970, 1.936 
PHOMD soe od a 


need. . 


blk unstable, 
inflam 

WH, POWs crnki as 

yel, need... 


wh, rhomb....... 
wh, rhomb....... 


wh, rhomb....... 


gray) cub. 1.05. 

col or wh, monocl 

wh, trig, 2.070, 
2.050 

wh, monocl, or 
rhomb, 1.877, 
1.822, 1.894 

wh, monocl, 1.93, 


deliq 


wh powd 
wh cr powd...... 


6.9-7.3 
5.66115 


Melting 
point, °C 


d 400 (vac) 


d 
—H20, 130 
132 
824 
806 anhydr 


Boiling 
point, °C 


B-90 


Solubility, in grams per 100 cc 


Cold Hot 
water water 
ee 0.8 Eee 
37.659 12710 
56.5° 

19,419 8 

Vi 8. Pt Als scope 
Hild Ukeceebene 

0.000168 |......... 

i i 

0.001720) |... amet 

0.002322 |i 

i i 

i d 

i i 

0.00568 |0.0774 

1) 9 El soekpmees 

a oO i 

0.009 528)6!] 55 anes 

i i 

0.005% 0.007% 

1, WEL eee 

[Le ferycen a 

Naan hic ge vals 

0.000014%]i 

d id 

it (og he Jheiggieien 

0.8815: 2a... sccm 

i i 

i d 

i i 

I  Wtretis rc 

Deep Ae Beet 

Kamas i 


8.7722 43 % al; 
s alk, NHs 

8a 

is dil HNOs 

6.4679 eth; s pet 
eth; sls al 

s HNO;; i al 

s dil HCl; sls 
ac a; ial 

s HNOs. alk, Pb 
acet, NH.Cl, 
CaCh, SrCle 

s alk 


s HCl, acet a; 
ial 
da 


8 alkalies, hot 
cone HCl 
s alk 


s alk, dil HNOs, 
h cone HCl; 


8s HNOs, KOH 
is HNOs, KOH, 
Na«P207 


0.00545 eth; i al 
is NHa salts; sls 
cone H2S04; i & 


is] s H2SO« 


ls HNOs, KOH; 
ial, aca, NH«ao 


1139 
1140 
1141 


1142 


1143 
1144 
1145 
1146 
1147 
1148 


1149 


1150 


1151 
1152 


1153 
1154 
1155 
1156 
1157 
1158 
1159 
1160 
1161 
1162 
1163 
1164 
1165 
1166 


1167 


1168 


1169 


1170 


1171 


1172 


1173 


1174 


1175 


1177 


1178 
1179 


1180 


1181 


1182 
1183 
1184 


Lead 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


Dame Formulae 


dithionate.......... PbS206.4HO.......... 
thiosulfate... . .vi,. <4. |PbS:Os:.)....... ames 
metatitanate........ BR HO 5. oh sical sane ote 
telluride............|Nat. altaite. PbTe..... 
thiocyanate......... PH(SCN)s. coco cae ek 
tungstate.........../Nat. stolzite. PhWO... 
tungstate........... Nat. raspite. PhWO.... 
metavanadate....... PH(VO sate vcenance ot 
Lithium............. Nah gress nde tiene ciar sihs ts 's/5 
acetate, ... -. <4 17: LiC:H202.2H2#........ 
acetylsalicylate...... LiGeb Oe oc epeps ce deueiso% 
metaaluminate...... LiAlO2 (or LizAl2O,) ... 
aluminum hydride...|LiA]H«............... 
MII O tee diye ssc ss 2 LAN Fi Sins oes siog ays ono 
antimonide......... LisSb... 
orthoarsenate........ LisAsOgoy sc snyacise § 
Oh hee 29s obese ane LINs ear eee te cae e 
benzoate........... EiCpHiOs tec ssa 
metaborate......... LiBOgree tia nee <a k 
metaborate......... LiBO:.8H0... 
pentaborate Li2zBi01s.8HDO........ 
tetraborate.......... LizBsO7 
borohydrate........ LiBHs 
borohydrate........ LiBHs 
DrOMIde she. ocen cn oe MABE terrors vc, ok 
bromide, dihydrate. .|LiBr.2H:O............ 
CALDIDS ci owateents ons [ih Oana os Aorta 
carbonate.......... 1 te, 0 Te ena nar | 


Lithium bicarbonate. 


LiHCOs; 
chlorate: 2... 5,015.2 LiClOs...... 
CHIOKOt6 AE acs ss! LiClO3.4H®O (or $H:0) 
mercnlorate. ....- 8 ILICIO4. icc ne cecnes 
perchlorate, tri- LiClO«.3H:O.......... 
hydrate 
chloride. . . 11 IE: agers 4 
chloride, mono- LiCL BO)... 053. nee 
hydrate 
chloroplatinate...... LizPtCls.6H2O......... 
dichromate, LizCr207.2H2O......... 
dihydrate 
@itrate,.......- -|LisCeHsO07.4H2O....... 
AUOFIDB. oiacs io LGB sq aby cate east 
fluosilicate..........|LixSiFs.2H2O.......... 
fluosulfonate....... .|LiSOsF 
formate, H.COOLi,H:0........ 
monohydrate 
gallium hydride..... LiGals ooo s cc yess <6 
gallium nitride......|LiGaNe.............- 
metagermanate......|LizGeO3.............- 


wt. 


439.38 
319.32 
303.09 


334.79 


323.35 
455.04 
455.04 


405.07 
6.939 


102.01 


186.09 


65.92 


37.95 
22.96 


142.57 
159.74 
48.96 
128.06 
49.75 
193.87 
522.10 
169.11 
21.78 
21.78 
86.85 
122.28 
37.90 
73.89 


67.96 


90.39 


99.39 


106.39 


160.44 


42.39 


60.41 


529.78 


265.90 


281.98 


25.94 
191.99 


106.00 
69.97 
80.69 


118.55 
134.47 


Crystalline form, 
properties and 


Density or 


index of ri 
refraction pet 
trig, 1.635, 1.653 .|3.22 
WRIGP ssf ats. > 5.18 
yel, rhomb-pyr.. . |7.52 
wh, cub......... 8.164% 
wh, monocl...... 3.82 
tetr, 2.269, 2.182 .|8.23 
col, monocl, 2.27, {1123 

2.27, 2.30 
yel powd........ Garcionwnene se 
silver white, soft .|0.53420 
wh, rhombi fo | edie Madar 

a 1.40, 8 1.50 
wh powd hygr,d |........... 

in moist air 
wh, rhomb, 1.604,|2.55% 

1.614 
wh cr powd..... .|0.917 
col need, cub..... 1.178175 
P seatinra cain ice 3.217 
wh powd, rhomb . |3.0715 
COW Crs BYGtingess latiun ccs 6 
wh cr or powd...|........... 
wh, tricl.........|1.3974-7 
COL. trIG paete t's: - 1.38149 
Wit ra thavan ater ae 1.72 
LU: TERETE ECE: SCTE (Seema een 
rhomb cr........ 0.66 
wh, orthorhomb. . |0.666 
wh, cub, deliq, 3.464% 

1.784 

WH CR is cars araer,| tacorde 
wh cr or powd.. .|1.6518 
wh, monocl, 1.428,|2.11 

1.567, 1.572 
WD iene cis agate =. 
col, rhomb need, |1 1190 

deliq, a 1.63, 

7 1.64 US 7.Eoin) 
Wh, tetr, deliqt ele ty: 057,c8 
Wh... <.).aeenada <> |2.429 
wh, hex. {tt 2... 1.841 
wh, cub, 1.662. . .|2.06825 
wh cr, hygr...... 1.78 
OF PEIBM «6 oe co es « Pp doth a 
orange-red cr, 2.34% 

deliq 
col cror powd, |........... 

deliq 
wh, cub, 1.3915. . 2.63529 
wh, monocl, 1.300,|2.3312 

1.296 
WD, DOW anes | cdhwons aad 
wh, rhomb....... 1.46 
lt gr powd...... 3.35 
monocl, 1.7...... 3.5321 


Melting 
point, °C 


65(?) 


236 


95 deliq 236 
(anhydr) 


605 


Boiling 
point, °C 


— 4H, 90 
d 290 
430 d 


d 100 
—2H:0 


1325-1360 


130% 


63.7° 


Solubility, in grams per 100 cc 


Other solvents 


sa, Na2S20; ; 


eins We avat ca 30 eth 

d sl s liq NHs, al; 
i eth, bz 

d da 


8 dil ac a; i pyr 
20.2616 abs al; 
ieth 


40100 7.7% al, 1078 al 

TL S36 > Wen ede ees 

194100 3.9% al; 223 
glycerine; i bz 

5.45100 i org solv 

aeriesreiti era is eth 

ae APS oe d al; 2.5 eth 

254” 73 al; 8 MeOH; 
sal, eth; sls pyrid 

vs s al 

d sa 

0.72100 i al; acet 

hte vs al; 0.14235 
acetone 

vs vesal 

1508 152% al; 18226 
MeOH; 114% eth; 
137% acetone 

Hedsarsetsrare 72.9% al; 156% 
MeOH; 96.2% 
acetone; 0.096% 
eth 

130% 25.10 al; 42.36% 
MeOH; 4.11% 
acetone; 0.538%-9 
NH.OH 

8 s HCl 

ves vsal;ieth 

278100 is reacts al 

66.710 sl s al, eth 

t Aesiatere ts ial; s HF 

2 eae ee s al; i eth, acet 

8 v sal, eth, acet; 
i Jigorin 

57.05% isl s al, acet; i bz 

d s eth 

d sa, alk 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, . Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Density or Melting Boiling 
No. Name Formulae wt. index of BPE: point, °C | point, °C 
R gravity 
refraction 
eee oe 4d 
Lithium 
PERS igs bets Chrg Sercuegcie coc] | 09 8 sori ne peel ene eine eevee 7.05 [wh er... ee ytaase 0.82 1. | i rae see 
1186 hydroxide... 6.0.05 LiOH:. se bach cence Sue 23.95 |wh tetr, 1.464, 1.46 450 d 924 
1.452 
1187 | hydroxide, mono- LION HO... on ee | S100 0 wh monocl, 1.460151 oo. ahi oti age es eo ager oe. 
hydrate 1.524 
[1SSitiodatese.pie.: cs eas A|LAOs ma denace seek ISI:84 |jwhy hex, hyer.. eu/4.5024 @ yi |e. -qscaes =| .duaree ae 80.39 yell ete ial 
1189 LOGIN cies eons Dibs.e. -..eees.-+| 133.84 |wh, cub, 1.955+ |3.494+ 449 1180+10 16520 43380 250.8? al; 42.618 
0.003 0.015 acet 343.420 
MeOH; vs 
NH.OH 
1190 | iodide, trihydrate ...|LiI.3H2O.... ..| 187.89  |col-yelsh, hex, 3.48 73—HO —2H20, 80 |151° 201.2 s abs al, acet 
hyer —H20, 300 
1191 | laurate...... +e oe LACH nO ei accs oe < ceccch| 206225 Sl wh powd 2-124. 65 Eee e sete 220.2=2296.8 Wine ts oct ons 0.154163 0.17825 0.32225 al; 0.00815.2 
eth; 0.24075 acet 
1192 | permanganate....... LiMn0O..3H2O........- 17.0.0 2.ad CUD =:,/31s, fo eer sate 2.06 id 190; e4 Foc tcewerae W1.4S1 oN yom d alk 
1193 | molybdate.......... LizMoOs...... .......| 173.82 |wh trig, hyer..... 2.66 FOR 7 Ailiectarce coca ba MT Ng) Sec Sc, cra sts wees 
1194 myristate..........-|LiCuHOz............ PABST hata wiarsdtetanavaaiere ate |S Mian ag won ots 223.6-224.2 |...... ...-10,027163 — 10.06250 0.010153 eth; 
0.03625 0.33115 acet; 
0.155? al 
1195 nitrates... 06.0 can DINOS ca. es ea ean eo) (08.94. Uiwh, trig, L.coo; 2.38 264 d 600 89,827.55 23.4100 s NH.OH, al; 
1.735 37.15 pyridine 
1196 nitrate, trihydrate...|LiNO:.3HO..... .| 122.99 |col need...... Rill a aac vaad or nue lee a —3H20, 34.89 57.4826 |g al, MeOH, acet 
29.9 61.1 
HOV eemutridescas. os aaa LisNieaes ; 34.82 |red-brn amorph, |...........|tr 840-850 |........... vaca oct ceca. sit |e) 0 Rene 
or blk-gray cr, (in No) 
cub 
1198} nitrite... ; . |LiNO2.H20 .| 70.96 |col flat need. ..../1.615° >100 d 125° 45950 vs abs al 
9G. oxalate. gan: earn 2 LixC20......- ; ..| 101.90 |col, rhomb, 1.465, |2.121175 d AD eee Bee a. eee ial, eth 
1.53, 1.696 
1200 | oxalate, acid........ LiHC20..H0O... A AU SOO me tees, Sens oie ceaytaattie eltell lea tune (cue e outa tis (2 Vl cecal | lay ctcrrimsin pis tl MPEP YI on gains pce 
1201 OxIde aeeuta me tA ceieaa a .| 29.88 |wh er, cub, np 2.01325.2 >1700 12006 6.679 d 10.02 a canine etn 
1.644 
1202 palmitate...........|LiCieH3Oe. 262.36 |wh powd........ Dart rear 224.5 Dein mae oe 0.0118 0.01525 0.347'5 acet; 
0.077? al; 
0.005158 eth 
1203 | metaphosphate......|LiPOs.. ; SEE E ID. COME LEON, PMsisie veers coh 2.461 red heat Leia Sere ee i sa 
1204 | orthophosphate...... LisPOa. . 2... ..| 115.79 Jeol, rhomb...... . |2.53717-5 837 - . .}0.03918 ee sa, NHsOll; i acet 
1205 | orthophosphate...... LisPO..}H2O0 : ...| 124.80 |wh cr powd....../2.41 —4}HO, 100)...........|0.0425 RP es. sa 
1206 | phosphate, di- H....|LiH2PO,... ..| 103.93 Jeol cr, hygr...... 2.461 >100 Eine See eae ads a s.clea. erty Cert eee ere 
1207 potassium sulfate....|LiKSO«.... .| 142.10 Jeol, hex; np 2.39320 atid merece ies Chebacart har ry ths Ss © Gh J Gioaeeentenstts 
1.4723, 1.4717 
1208} potassium dl-tartrate|LiKC«HsOe.H2O...... . 212.13 |col, monocl, 1.610 ie Els ces weve wo pee ee ee 
B 1.523 (red) 
1209 salicylate........... LiGsHiOyecec aaa 144.06 |wh, powd, deliq..|........... d Pr erin ilar sow 50 al 
1210| selenide... . ...|LixSe.9HO.. . wae tr ene.08  lcol, rhomb, deliqy ii... aa. fo ie aes dry Ped REAL WOR: oor 
1211 metasilicate.........|Li2SiO3.... . ....+-| 89.96 Jeol, rhomb; 2.52% 1204 nH Ratu Gerth sd s dil HCl 
a 1.584, y 1.604 
1212 |  orthosilicate ... |LigSiOs.. Bt 324 119.84 |col, rhomb; 2.392% 1256 S Agen talk d da 
a@ 1.594, y 1.614 
ITS" wlicid@ sc. 0... Sine sos: v soak] SOR8E ibllershygr: cacy 0s ca. 1.12 d 600 (vac) |.. jd d da;i NHs turp 
1214| sodium LisNas(AlFs)2......... 371.73  |eub cr, 1.3395... .|2.774 710 F . . . {0.07418 Meee eS no SE 
fluoaluminate H 
1215| stearate... . . |LiCisHasO2 Scecare apex DM hii coor _. 220.5-221.5 |... Ast . (0.01018 eee. 0.01025 al; 
0.040'8 eth; 
0.45715 acet 
1216 sulfate.... 5 adn LAB ae ache ..| 109.94 |a@ monocl; 8 hex {2.221 | | 845 26.1 23100 i abs al, acet 
or rhomb, y cub ! | | 
500°C; 8 1.465 | 
1217 | sulfate, hydrogen..../LiHSOs....... i LOL: Ol sheol prover. 2.123318 120 } Pa: OMT PIS ee dL 
1218| sulfate, mono- LieSOuw.H2O...........| 127.95 |colecr, monocl, {880 be Bee (34.95 29,2100 11.5 al+H20 
hydrate 1.465, 1.477, | (23.9 % alco); 
1.488 i acet, pryidine 
1219) |Sisuliidere crc nee Diss ste sesssess| 45.94 |wh-yel, cub, deliq |1.66 900-975 Eee evel ha vs veal 
1220) ‘sulfide hydro-.....)|LiHS mag... neee.||| 4001 siwh powdwhyer..sikunnt. wae gine eee. ob ilaa ace eens 8 8 sal 
1221 sulfite, monohydrate. |LixSO3.H20...... sate ML LT06\= lwhineed,.a i163," |;. eee ae 455d 140 —H:0_ |24.9% 2280 i org solv 
7 1.59 
1222| tartrate............|LixCaHiOc.H2O..... itl 179.97 lwh ier powd 0. 6.6 [liv cet SEE o MEA oc wilinad ais eh cee CT Po Ne ean 
1223 | thallium dl-tartrate. .|LiTICsHWs.2H20...... 390241 5 \trickos sae cates B144 Rit ce ie ee wife Wien ee ae elie aim gee sire oft al egy nen |r 
1224| thiocyanate......... ISON) fia): Bee 65.02" Iwh cr, deliqunp  }/.3 FEUUe ERIE... ERA Snes ca noe Pig PTE |e i ee s methylacet 
1.333 
1225| dithionate.......... Li2S26.2H2O..........] 210.03  |col, rhomb, 1.5602]2.158 A AORN blecasks ciaee ve! |. oc Pe ERR ote e 
1226 tungstate...........|LizgWO«...............| 261.73 © leol, trig......... Soak W420 Le emnaate vs vs da; ial 
1227 |Lutetium...........|Cassiopeium. Lu....... 174.97 |met, hex........ 9.8404 1663 3395 ss * | WA | ee roe ee 


No. 


m31 
m32 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Melting Boiling 
point, °C point, °C 


Name 
Lutetium 
bromide. .: «:.,... 25 RaBra i093 =: sei sey 414.70 
Chloride so rj0/034 ccs er ©; See Seer so 281.33 
HUOride Mees hie cies. Lub eiec cep ate sacvere sid 231.97 
iodide eiear yest =: uid a Pes s his cseeielesen ee 555.68 
oxalate.ic.42 2-0 om Lu2(C20.4)s.6H20.... 722.09 
OEida fF ese ss OST @ Siac Smee srmctich 397.94 
BUlfate cs 2b ei hee ess Luz(SO4)s.8H2O0........ 782.25 
Magnesium......... Mary. ter cater tests 24.312 
acetate............./Mg(C2HsOx)s.......... 142.40 
acetate, tetra- Mag(C2Hs02)2.4H2O..... 214.46 
hydrate 
aluminate.......... Nat. spinel. MgAlsOu.. .| 142.27 
amide. . -|Mg(NHa)2............ 56.36 
antimonate......... MgO.Sb20s.12H:0..... 579.99 
antimonide......... Mp bacon eae 316.44 
orthoarsenate........ Nat. hoernesite. 494.90 
Megs(AsO.)2.8H20. 
orthoarsenate........ Mgs(AsO«)2.22H2O..... 747.11 
orthoarsenate, Nat. roesslerite. 290.35 
mono-H MgHAs0..7H:0 
arsenide............ MgsAssi ct. cee sees 222.78 
orthoarsenite........ Maga(AsOs):........... 318.78 
benzoate........... Ma(C7Hs0;):.3H20..... 320.59 
bismuthide......... Mf geBintis 3 Fi s.o5n.5 0.8 5,0.5,5:4 490.90 
bismuth nitrate..... 3Mg(NOs)2.2Bi(NOs):.24H:0 
1543.31 
diborate............ Nat. ascharite. 168.26 
Me:B:0..H:0 
metaborate......... Nat. pinnoite..........| 163.98 
Me(BO:):.3H:0 
metaborate, Mag(BO2)2.8H:0....... 254.05 
octahydrate 
orthoborate......... Mas(BOs)s: «. 5. e eens 190.55 
YS ate EE Pan Orce eas 1 Sree eee: 89.18 
bromate............ Mag(BrOs):.6H:O....... 388.22 
bromide. (F-23000 65; Mg Bre. a. « stecpes 184.13 
bromide, MgBr:.6H20.......... 292.22 
hexahydrate 
bromoplatinate...... MagPtBrs.12H:O....... 915.04 
carbonate.......... Nat. magnesite. MgCOs| 84.32 
carbonate, basic Nat. artinite. 196.69 
artinite MgCO;.Mg(OH:2).3H:0 
carbonate, basic.... . Nat. hydromagnesite. 365.34 
3MgCO:.Mg(OH)2.3H:0 
carbonate, Nat. lansfordite. 174.40 
pentahydrate MgC0;.5H:0 
carbonate, Nat. nesquehonite. 138.37 
trihydrate MgC0;.3H:0 
ON ig ee eee Ma(ClOs):.6H2O....... 299.31 
perchlorate......... MalOlO gains 3 sg25c00t 223.21 
perchlorate, Mg(ClO.):.6H:0.......| 331.31 
hexahydrate 
perchlorate, Ma(ClO4):.6NHs....... 325.40 
hexammine 
(1.1 7,) (Cr MgO lesa et acceso. ter 95.22 


Crystalline form, 
properties and 


index of 
refraction 


col, monocl deliq, 
8 1.491 
col, cub, 1.723.... 


hex or tricl cr... . 


met hex pl....... 


col cr, deliq...... 
orthorhmb, 1.54. . 


'yel, tetr, pyram, 
1.565, 1.575 
col, tetr, 1.565, 


col, cub, 1.514.... 
wh hex cr, deliq 


col, hex pr or need, 
hygr, fluo in 


wh, trig, 1.717, 
1.515 

wh, rhomb, 
1.489, 1.534, 
1.557 

wh, rhomb, 1.527, 
1.530, 1.540 

wh, monocl, 1.456 
1.476, 1.502 

col, rhomb need, 
1.495, 1.501, 
1.526 

wh, rhomb need, 


wh, rhomb cr, 
1.482, 1.458 


wh, lustr hex cr, 
1.675, 1.59 


2.60 (hex) 


4.0887 


2.60-2.61 


2.32\¢ 
2.60-2.70 
2.27-2.30 
2.30 


2.9921 


2.802 
2.958 


2.0220 


2.16 
1.73 


1.850 


1.80% 


2.2118 
1.98 


1.417 


2.316-2.33 


Solubility, in grams per 100 oo 


Cold | Hot | oy 


8 min rt cone: HF, 
Ma(OH)s| NH« salte; 


823 


—6H:0, 200/d 
700 


128.64 


i CrOs, alk. 
ive 5.254 MeOH 
© vsal 
sl s H3S0q; v als 
dil HCl; i HNOs 
os wtaxehetviere v ala liq NHs; d al 
J eisieieis oss d HCl 
i sa, NH«Cl 
id dil a, al 
ves is a, NHAC; 
i NH.OH 
19.6100 a al 
id s HNO: 
vals sa 
i 8 min a; i ac a- 
eneeeretentia ie salsa 
ves ial 
125.61 16.9 al; 21.8% 
MeOH 
ves sal, acet; ale NHs 
ME ese tiers 8 8, aq+CO;; 
i acet, NH:s 
0.011 a a, NH, salts 
0.375% s HCl, MgSO, soln 
d is a; 1.4 ag+CO:z 
¥ 8 eal 
ves 23.96% al 
v8 MIRAI SOSA YS 1. TK 
is liq NHs; 8 d al 
72,7100 7.40 al 


2 es ee ee De ee ee ee a 
B-93 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. 


m35 


m67 


m71 
m72 
m73 


m74 


m75 


m76 


m77 


Synonyms and Mol. 
Name Formulae wt. 
Magnesium 
chloride, hexahydrate|. Nat. bischofite. 203.31 
MegCh.6H:0 
chloropalladate...... MegPdCle.6HO........| 451.52 
chloroplatinate...... MePtCls.6H2O........ 540.21 
chlorostannate...... MgSnCls.6HDO........ 463.81 
chromate...........|MgCrO«.7H:0.........| 266.41 
chromite. cers sie Mag CinOg docasiatne Se sian 192.30 
citrate, nono-H.....|MgHCeHs07.5H20. 304.50 
CYANIGG sy betes « Mag (CN Js, 0056 cies 76.35 
cyanoplatinite...... MegPt(CN)«.7H2O.....- 449.58 
MOrTite ser cc neete ears MER OOG carcstecin iene 200.00 
ferrocyanide........ MagzFe(CN)s.12H20....| 476.76 
fluoride............|Nat. sellaite. MgF:....| 62.31 
fluosilicate.).):... 2. qIMgBil’s. 4.06 ose news 166.39 
fluosilicate, MgSiFs.6H2O.........| 274.48 
hexahydrate 
formate; oo55.t6 acne s Ma(CHO:):.2H20.....- 150.38 
orthogermanate...... IMgiGeO a sicenetats, sienrers 185.21 
germanide..........|/Mg:Ge............... 121.21 
Invdridemenar.. arc Mig lisv.cetsc cvacis sass 26.33 
hydroxidé:.......05. Nat. brucite. 58.33 
Mg(OH): 
fodate:s.30.. 620.00 Mag(IOs):.4H20........ 446.18 
pos he Ciera Sconces | fay 4 yarn ce sone eon 278.12 
iodide, octahydrate. .|MgIz.8H20............] 422.24 
lactatess sins. s0%. s Ma(C:Hs0s).3H20..... 256.50 
laurates: oan ana es Me(CuH0:2)2.2HO...| 458.97 
permanganate...... Mg(MnO,):.6H2O...... 370.27 
molybdate. MegMoOdte cesses ee oe 184.25 
myristate........... Me(CuHO2)2......... 479.05 
nitrate, dihydrate. ..|Mg(NOs):.2H:0....... 184.35 
nitrate, hexahydrate .|Mg(NOs):.6H:0....... 256.41 
Mtride@. oc c.csceec.s « MigaNeiie cites cca cue 100.95 
nitrite, trihydrate. ..|Mg(NO:):.3H20....... 170.37 
Cleatec sant ans ccevt Me(CisHssOz)s......... 587.24 
ORRIALE Fo ole) cis.0 ars wars MagC:0..2HO......... 148.36 
ORIdS).|-/ohisparsisieye e 4 Nat. periclase. MgO...| 40.31 
oxide, per- MM QO Gy iia iereica Diueslasivis 56.31 
palmitate -|Mg(CisHarO2)2.......-- 535.16 
orthophosphate... .. . Maga(POa):.......-.--- 262.88 
orthophosphate... .. . Maa(PO«)s.22H20......| 659.22 
orthophosphate, Nat. newberyite. 174.34 
mono-H MgHP0O..3H:0 
orthophosphate, MgHP0O..7HsO........ 246.40 
mono-H, 
heptahydrate 
orthophosphate, Nat. bobierite. 407.00 
octahydrate. Mags(PO,):.8H:0 
orthophosphate, Mags(POs):.4HsO....... 334.97 
tetrahydrate 
phosphide.......... MasP: 134.88 


Crystalline form, 


Seereriae amt Density or 
index of Bees 
refraction mreysy, 
col, monocl, deliq,|1.569 
1.495, 1.507 
1.528 
NOE are diced ater=s 2.12 
yell trig@’si.. gsi" 2.692 
trigl sata 0 Hetaehet =e 2.08 


yel, rhomb, 1.521,/1.695 
1.550, 1.568 
dk-grn or red, cub|4.62° 


wh gran powd.... 


TOG, PF a seins '2.1851¢ 
blk, oct, 2.35..... '4.44-4.60 
DO YEr SEs Percents At 


col, tetr, faint vlt, 
Jumin, 1.378, 
1.390; 3.14 

wh, cr or powd... 


wh tetr cr or mass 


col, hex pl, 1.559, |2.36 
1.580 
wh, monocl...... 3.3186 


wh, hex, deliq... .|4.43% 


wh powd, deliq... 
wh cr powd, 

v bitter taste 
WR UMPS eae caters vi) ese eniecie 


dk purp need, 
deliq 
thomb, tricl..... . 


2.18(?) 


col, monocl, deliq. 1.6363 


grn-yel, powd or 2.712% 
mass 


WH DE, AYP. acc os ptvernete vicious 
yel powd or mass.|........... 


wh, rhomb, 1.514,/2.1234% 
1.518, 1.533 
wh, monocl need. . |1.72815 


wh, monocl pl, 2.195 
1.510, 1.520, 
1.543 

monocl.......... 1.6415 


Solubility, in grams per 100 cc 
Melting Boiling 
= ° + oO 
point, °C point, °C Cold Hot ot ; 
water water CONES 
d 116-118 |d 167 367 is al 
PE acca dere terete tote flone a9 5S MOR lat ae eT ee 
—H20, 180 |........... 8 ie Un) Mage RS. SSeS 
100) face ceeereteees ]a0 aie IM | ae eres | 
BP :a: eee 211,518 va PMI (Oot ci sicicn coc chek eecieas 
RSA aA || ene) SF i i is conc H2SO«; 
i dl a, dil alk 
OE ee ctcte altace ante ares te 20% 8 is a; i al 
d 300 to d 600 8 id Fae ASR ae 
MeCN: 
—Hs0,45 |........05. ves ve i al, eth 
I75O'F25.. Wiavcsvew sn envnlo sillelgains conn 4 eee 3 conc HCl; i dil a, 
h HNOs, al 
d'ca'200 °° 1} .5...0 here ae S32. Sh |. ae i al 
1261 2239 0.00768 fi is HNOs; sls a; ial 
Be 0 Cee aoa flede twee: eNO 65 0 0 0. be btelona tin ets aatS eee a Laeiete 6 
NN20) 9 Hixercromtonra tts 64.85 | coc ial 
=2HO, 100) jcc dese 14° (anh) |24100 i al, eth 
(anh) 
AG eiarensie nea) tce are nes 0.0016% |.........Jsa;ialk 
tb Cte OMMMInOeE Cee aisccccoli 
280 (vac) Flaten ceri tiie ld ‘viol. Wisin cose ieth 
— HO, 350 |........... 0.0009" {0.0041 Js a, NH salts 
—4H:0, 210\d 10.20 19.330 = |. SAS. rae 
iS G RTE Ul a Ferererctetotateare 14818 164.949 [gs al, eth, NHs 
ELT ie HR oe ee 8120 90.3% eal, eth 
Weis SI cafeo pote | storealls feiss. 0 3.3 16.710 i al, eth 
L504) Wekaia chasstseeerecs 0.007% 0.0411 = 0,415!5 al; 0.01235 
eth 
| ellaaaaltamaanl | A ee eee; vs d s MeOH, aca 
Mia ierh feaece hac alal late ates raiatere a 13.7% Aono ot) Seaton SSE 
NSU26 ys illictenstet cs reas 10,00615 0.014% 0.189% al; 
0.00725 eth 
Y90. 000 Wdtjcvomnenscaters 8 8 3 al, liq NHs; 
sl s conc HNOs 
89 d 330 125 ves s al, liq NHs 
id 800 subl 700 id id ig a;ial 
(vac) 
G00), | UWasteakyoetase: (nn Pigocr is ‘sal 
Dmichend arate eataacrsratermehe 0.024% seeeee es 16,64 al; 
8 linseed oil; 
sl s eth 
G50 Vfawdacaweoms 0.0736 0.08100 is alk, a, oxalate 
2852 3600 0.00062 |0.0086% js a, NHi salts; i al 
diaiessels oie anes) Nebr gISENNER at i i aa 
ERR - Nnnokdwagasc 0.0085 0.009% 0.04725 al; 
0.003% eth 
De TW eae onogec i i is NH« salts, 
iliq NHs 
—18H:0, |d 200 Visl.aiies || ceoemeie da 
100 
— HO, 205 |d 550-650 [sls =i... sees sa 
—4H:0, 100d 550-650 (0.3 0.2 is a; i al 
—5H:0, 150/—8H:20, 400|v sla =s_ |... .. .. ls NH, citrate 
Me, Gm Bete 0'|'s citar eat O: 0205009 lhle so crenata la a; i NHe salts 
Se Mibaseaityerens| ay srscaeveraene d d id dil min a; sl d 


conc H2S04 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


oa | Sash et RRNA | SEMEN © GO aes BRITS 


m93 


m94 


m95 


m96 
m97 
mgs 
m99 
m100 
ml101 
m102 


m103 
m104 
m105 


m106 
m107 
m108 
m109 
m110 


mlll 
m112 


m113 
m114 


ml115 
m116 


m117 
ml118 
m119 
m120 
m121 
m122 


m123 


Name 


Magnesium 


hypophosphite...... 


orthophosphite...... 
pyrophosphate 


platinocyanide...... 
salicylate........... 


a: BR ee 


BOLEHIDE ois. ier ceeect 


metasilicate......... 


orthosilicate......... 


(di-) silicide........ 
silicofluoride........ 


stannide....... 
BUORIAUOu nascent 


sulfate.... 


sulfate, heptahydrate 
sulfate, monohydrate 


BUAGSrr ats ses = skys 
muilfite sicce ies ote 


d-tartrate.......... 
d-tartrate, hydrogen . 
COHUIIGO haces erate ees 
thiosulfate.......... 
thiotellurite......... 
tungstate........... 
Manganese.......... 


(II) acetate......... 
acetate, tetrahydrate 
arsenide, mono-..... 
arsenide, di-........ 
arsenide, tri-........ 
(II) benzoate....... 
boride, di-,.......-. 
boride,mono-....... 


bromide, di-........ 


bromide, di-, 
tetrahydrate 


COrbides ites 
(II) carbonate...... 


chloride, di- 


chloride, di-, 
tetrahydrate 


chloride, tri-........ 
chloroplatinate...... 
GSRFOMILO yi. o0c <2 « ond 
CI) citrate.........; 
(II) ferrocyanide.... 
fluogallate.......... 


fluosilicate.......... 


Synonyms and 
Formulae 


Mag(H2PO2)2.6H20 


MgHP0O..3H2O........ 
MgePsO tine oo aauncnate 


MgPt(CN)«.7H20...... 
Mae(C7HsOs)2.4H®O..... 


MgSeQ..6H20......... 


Nat. clinoenstatite. 
MgSiO; 


Nat. forsterite. Mg2SiOs 


Mg3Si........ 
MgSiFs.6H20 . 


-|MgeSn....... 


Mg(CisHsO2)2......... 


sIMgSO6; «2 = <0, 


Epsom salt, nat. epso- 
mite. MgSOu.7H2O0 


Nat. kieserite, 
MgSO..H20 


..|MgSO3.6H20..... 


MgCsHi0e.5H20....... 
Mag(HC.HiO¢)2.4H20 . . 


Mn(C2H302)2.......... 
Mn(C2Hs02)2.4HO.... 


Nat rodochrosite. 
MnCoO; 


Scacchite. MnCh...... 
MnCh.4H:O 


Mans(CcHs0:)2.......-. 
Mn:Fe(CN)s.7H20..... 
[Mn(H:0)«[GaFs.H:0) . 


MnSiF..6HO......... 


Mol. 


138.39 


56.38 


212.47 


262.46 
394.54 
151.91 
244.53 
360.86 
272.16 
54.938 


173.02 
245.08 
129.86 


184.80 
314.66 
369.23 
76.56 
65.75 


214.76 
286.82 


176.83 
114.95 


125.84 
197.91 


161.30 
570.84 
222.93 
543.02 
447.94 
345.76 


305.11 


Crystalline form, 


wh, ditetrag..... 


col, tab monocl, 
1.602, 1.604, 1.615 

red cr, 1.561 

col or sl redsh cr 
powd, effi 

col, monocl, 1.468, 
1.489, 1.491 

Ight gray powd or/4. 
cr, 2.44 


wh, monocl, 3.192, 
a 1.651, y 1.660 


wh, orthorhmb, {3.21 
1,65, 1.66, 1.67 

blue cub........./1.94 

wh hex-rhomb, 1.788 


1.3439, 1.3602 
blsh-wh met..... — 
wh powd or lumps... 


jcol, rhomb er, 1.56 


2.66 
col, rhomb or 1.68 
monocl, 1.433, | 
1.455, 1.461 | 
col, monocl pr, (2.445 
1.5238, 1.535, 
1.586 
pa red-brn, cub, 2.84 


phosph, 2.271 
wh, rhomb or hex, 
1.511, 1.464 (hex) 


1.357, 1.374 


properties and Density. or 
index of Pas 
refraction ere yLY 


wh, rhomb...... .|1.67 
wh, rhomb....... 1.72 
wh, hex cr....... 3.86 
col, rhomb pr... .|1.818% 
pa yel cr mass....|....... 
col, monoc]...... 5.66 
gray-pink met, 7.20 
cub or tetr 
MED, Clever sys csr ares a4. 
pa red, monocl.. .|1.589 
Uk; ROS. ota 6.17-6.20 
(5.55) 
Magnetic, (exist ?)|......... 
Oa TO Picard sell suai ee 
gray-vit cr.......|6.9 
Or pOWwd|......4+% 6 6.216 
TORE OF. sais: </oueys Sree 4.385% 
astable,rose  |......... 
monocl, deliq 
8 labile, col, 
rhomb 
tote see hh tas 6.8917 
rose, rhomb, 3.125 
It brn in air 
pink, cub cr, deliq 2.9777 
rose, monocl, deliq|2.01 
brn crorgrnsh-blk}......... 
trigsskeecor a. 2.692 
gray-blk, cub... . |4.9720 
wh-redsh powd... 
grnsh-wh powd... 
pink, orthorhomb,|2.22 
1.45 
rose, hex pr, 1.903 


Solubility, in grams per 100 ce 


Melting Boiling 
point, °C point, °C 
ot 
water water 
a 1 
—5H20, 100)/—6H20, 180/20% #|......... 
Uh SMA atcha Bite tate eves a3 0.25 
138S OTF ar MERRY i i 
—2H:0, 45 |. 8 8 
7 eho protec 4 rioiatotsos cReneaor. 's 
vs vs 
| id d 
d 1557 i i 
1910 A ccleaner 
1102 Mi d 
d 100 Die Ge empesniecs 6025 5 
| 
1778 ft Weaker oe we | Conbsleke cacaba: 
186-88 0.00315 — |0.0085° 
0.00425 
4 1124 lis hr ops amaies 26° 73.810 
—GH2O, 150 —7H2O, 200/712 910 
68,4100 
| 
'd >2000 ld d 
| 
—6H:0, 200,d 11.25 8 
—4H20, 100|—5H20, 200 0.818 1.44% 
ae fr eieh ata agurrsee ane 1.893100 
6 ieee 31 acer Stel on 
—3H20, 170d vs vs 
kes wien sas \. rn -. 18 8 
| 4 hi 
1244+3 11962 d d 
eat atedem cesar aah Np Pricel’s s,d SyaPaicaateh atta ta 
bog a al Pere ee || Bias icae begets: 
d 400 |. i i 
| 
1400 |. i i 
Ms sit Fichaless aed» wis 8 8 says, « i i 
nash Suede seats a fella: oydi'anairaterst aves 6.5515 teen eee 
re Ea: bell haan Peper see d d 
ie FOSS ie sco SEE 127.3° 228100 
id 64.38 op Ue eae OC ora abs © Sesine ons 
ant eel Meir ae d id 
(2 Be er oh RS Pot seat 0.0065% |......... 
650 1190 72.3% 123.8100 
58 —H20, 106; |1518 65610 
—4H.Q, 
198 
FF at nos EUSA HEN Pi aiicomes Hare Ase ate 
ay Me WP El cha tyorecnuiies lad atarcatertists ell a lanes oat: 
AS hacer aber tt dscns ataleuseets i i 
Sievhiwtel eRe vale he Joes ara 
Ram niricese onan i etatinm ate escort 
Wl 280 ee Pil can nuerere 5 Gat de | ee 
Cae ae. UE Widteatatatenr sie 14018 vs 


PSs aCe sy ee 
Cold H 


Other solvents 


i al, eth 


sa 
sa;ial 


s al; i eth 


js al 


da 


vslsHF 


‘ld h HC) 


sa, NH.Cl, HCl 

s dil a, v sls HF; 
ial 

s dil HCl 

0.02025 al; 
0.00325 eth 

s al, glyc; 1.1618 
eth; i acet 

sls al, glyc 


sa, PCls 
ial, NH; 


s min a; ial, NI: 


s a) 
s HCl, aq reg 


8 aq reg 
8 aq reg 


sa 
s dil a, aq CO2; 


ial, NHs 
s al; i eth, NH; 


is al; ieth 


ia 

is Na-citr sol 

s HCl; i NH« salts 
s HF 


s al 
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No. 


ee Lo ee i 


m147 


m148 


m149 


m150 


m151 


m152 
m153 
m154 


m155 
m156 
m157 


m158 
m159 
m160 
ml161 


m162 
m163 


m164 
m165 


Name 


Manganese 
fluoride, di-......... 


(II) glycerophosphate 
hydroxide 


(II) hydroxide 


(III) hydroxide..... 


iodide, di-..... 


iodide, di-, 
tetrahydrate 


hexaiodoplatinate. ... 
(II) nitrate. . 


Ciulactate:;. . ss cn5 
(T)coxalate. «Saas: 
(II) oxalate, 
dihydrate 

(II) oxalate, 
trihydrate 

(II, III) oxide...... 


ORIG lee 25% ass 


oxide, hept-..... 


(II) oxide, mon-..... 


(III) oxide, sesqui-. . 
oxide, tri-.........+5 
(III) metaphosphate . 
(II) orthophosphate. . 


(III) orthophosphate. 


(II) orthophosphate, 
di-H 

(II) orthophosphate 
mono-H 

(II) pyrophosphate. . 


(II) pyrophosphate, 
trihydrate 
phosphide, mono-... 
(tri-)phosphide, di-.. 
(II) hypophosphite. .. 


(II) orthophosphite. . 
selenate, dihydrate. . 
selenate, penta- 
hydrate 
selenide............ 
selenite........... 
(II) metaslicate...... 


silicide, di-......... 


silicide, mono- 
(di-)silicide,......... 


(II) sulfate 
(III) sulfate 


Synonyms and 
Formulae 


Mn(CHO:2)2.2H20...... 
MnCsH706P 
MnO(OH):. ... 


Nat. pyrochroite. 
Mn(OH): 
Magnanite. MnO(OH). 


ces. cern a 


Mni.4H20. . 
MnPtl¢.9H20 . 
Mn(NOs)2.4H20. 
Mn(CsHsOs3)2.3H20.... 
Mn iOG ers occas 
MnC20,4.2H20.... 
MnC204.3H20....... 


Nat. hausmannite. 
Mn:04 


Nat. pyrolusite. MnOz. . 


.|Mn207..... 


Nat. manganosite, MnO 


Nat. braunite. Mn20;.. 
MnOairere cat sesso e 


Mn2(POs)6.2H20 
Nat. reddingite. 
Mna(PO,)2.3H20...... 


Mn(H2PO,)2.2H20.... . 


MnHP0O..3H0O. 


Mn2P207..... 


Mn(H:2PO2)2.H20. 
MaHPOs HOw. ..5.6 


MnSeOQ..2H2O......... 
MnSeQ..5H20......... 


.|MnSeO03.2H:0......... 


Mol. 


308.75 


380.81 


. {1173.59 


251.01 
287.04 
142.96 
178.98 
197.00 


228.81 


86.94 


221.87 


70.94 


157.87 
102.94 


619.74 
408.80 


167.92 


Crystalline form, 
properties and 
index of 
refraction 


red, tetr, or redsh 
powd 
PECQOY 2M oye ok 
rhomb <..gs.0 - = 
wh or sl red powd 
blk-brn, amorph 
(exist ?) 
wh-pink, trig 
1.723, 1.681 


\br-blk, rhomb. 


2.24, 2.24, 2.53 
(Li) 

pink, hex cr, deliq, 
br. in air 

rose, monocl, deliq 


UIP Paces ws 


col, or rose, 
monocl 

pa red, monocl... 

wh cr powd...... 

redsh-wh oct er 
powd 


blk, tetr (rhomb), 
2.46, (Li) 
2.15 (Li) 

blk, rhomb, or 
brn-blk powd 


dk red oil, hyg, 
exp 
grn, cub, 2.16... . 


blk, cub (tetr).... 

redsh, deliq 
(exist ?) 

rose or yelsh-wh 
rhomb, 1.651, 
1.656, 1.683 


red, rhomb or pink 
powd, 1.656 

br-pink, monocl, 
1.695, 1.704, 
1.710 

wh, amorph powd 


gray, cub 
monocl cr 
red, tricl, 1.733, 
1.740, 1.744 

gray, oct 


grn cr, deliq, hex. . 


Density or 
spec. 
gravity 


3.25818 


4.2-4.4 


Mik. WAGE carcass | eres 


5.026 


2.396, 


5.43-5.46 


gray cr powd....|.. 


2.95-3.01 
2.33-2.39 


3.24 


Melting 
point, °C 


638 (vac) 
d ca 80 


Boiling 
point, °C 


d 55, exp 95 


Cold 


water 


vs 


Solubility, in grams per 100 cc 


Other solvents 


sa;ial, eth 


s a, NH, salts; 
i alk 
s HCl, h H2SO« 


0.025 NHs 


s al 


s HCl; i HNOs, 
acet 


8 H2SO« 


sa, NH«Cl 


sa;iaca 
s alk, H2SOu 


8 h cone H:SQ,, 
cone HCl, molten 
HsPO. 

ial 


8 a; ial 


8 K2P207 sol, 
H2S03 i acet 

sl s HNOs 

sl s dil HNO: 

i al 


s MnSQs, MnCk 


s HF, alk; i HNOs, 
H:SOs3 

s HF; valsa 

s HCl, NaOH; 
i HNO: 

is al; ieth 

ls HCl, dil H2S0,; 
i cone.-H28O,, 
HNO; > 
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No. 


m166 


m167 


m168 


m169 


m170 


m171 


Name 


(II) sulfate, 
dihydrate 

(II) sulfate, 
heptahydrate 


(II) sulfate, 
hexahydrate 

(II) sulfate, 
monohydrate 


(II) sulfate, 
pentahydrate 

(II) sulfate, 
tetrahydrate 


(II) sulfate, tri- 
hydrate 
(II) sulfide 


(II) sulfide 
(IV) sulfide......... 
(II) tantalate....... 


(II) tartrate... 0.5% 
(II) thiocyanate..... 


(II) dithionate...... 
(II) titanate........ 


valerate. |... .+.---5 
Manganic acid, per-. 
Manganocyanic acid. 


Meronmryetsiitiniics: 


(I) acetate........3. 


(II) acetate......... 
(II) acetylide....... 
(II) orthoarsenate... . 
(I) orthoarsenate 
mono-H 
(I) azide 


(II) benzoate....... 


(I) bromate......... 
(II) bromate....... 


(I) bromide......... 
(II) bromide........ 


bromide iodide...... 
(I) carbonate 
(II) carbonate, basic. 
(I) chlorate......... 
(II) chlorate........ 
(I) chloride 


(II) chloride........ 
(I) chromate........ 


(II) chromate....... 


(II) cyanide........ 


(I) fluoride 


(II) fluoride........ 
(I) fluosilicate....... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 
se 


Synonyms and 
Formulae 


MnSO,.2H20.......... 


MnSO..7H.......... 


MnS0O,..6H20....... 


|\Nat. szmikite. 
MnSO..H20 


MnS0O..5H20.......... 
Common form. 
MnS0..4H2O 


MnS0O..3H:O.......... 
Nat. alabandite. MnS.. 


3MnS.H20............ 
Nat. hauerite. MnS:... 
Mn(TaOs)2........... 
MnCiHiOe............ 
Mn(SCN)2.3H20...... 


Mn(SO3)2......0-5 00005 

Nat. pyrophanite. 
MnTiO; 

Mn(CsH9O2)2.2H20.... 


HiMn(CN)e......-....- 
Quicksilver. Hg 


He2(C2H202)2.......... 


3HgC2.H:0 
HeslAaOa)ain ics os aes 
Hg:HAsOy............ 


Hes N3) sec rae 
Heg(C7zHsO2)2.H2O...... 


Hgs(BrOa)2............ 


. Hg(BrOs)2.2H20....... 


HgCO;.2HgO 
Hae(Clos) aii. iar 
Hag(ClOs)2 
Calomel. HexCh....... 


Corrosive sublimate. 


Higsl s At pitudotee, ve0 


3042 trot coo Ceo Bt Fe 
Hg:SiFs.2H:0 


Mol. 


wt. 


187.03 


277.11 


259.09 


169.01 


241.08 


223.06 


205.05 


87.00 


279.05 
119.07 
512.83 


203.01 
225.16 


215.06 
150.84 


293.22 
119.94 
215.08 


200.59 


519.27 


318.76 
691.85 
879.61 
541.11 


485.22 


460.84 


656.99 
492.44 


561.00 
360.41 


407.40 
461.19 
693.78 
568.08 
367.49 
472.09 


271.50 


517.17 


316.58 


252.63 


439.18 


238.59 
579.29 


Crystalline form, Densit 
properties and pit i a Melting Boiling 
index of eo point, °C point, °C 
refraction Sravaty, 
(exist ?)........./2.52618 ptab?S7=117 | acc scta. te 85.2735 
red monocl or 2.09 me THOS ile cent nas 172 
rhomb 280; stab 
+9 
(xine? nraser-t-|| went teticers stab: -1-5; tor |i octnin ore 147.4 1.345% 
+8 
pa pink monocl, (2.95 stab 57-117 |........... 98.474 79,8100 
1.562, 1.595, 
1.632 
rose, tricl, 1.495, |2.10315 stab 9-26 124° 14264 
1.508, 1.514 ; 
pink, monocl or 2.107 jatab’ 26-27 pitsesaeceene 105.3° 111.28 
rhomb effi, 1.508, 
1.522 
(Oxist?) ian. 2.35615 stab 30-40 74,225 99.3157 
grn cub or pink (3.99 a SSL | Tee eee, 0.000478 |....... 
amorph, 2.70 (Li) 
gray-pink Sid... 02 FF ree 8 PE lis cheeks 0.0006 i 
blk cub, 2.69 (Li) 3.463 ee ee ee Pac tonhietars i i 
blk, rhomb 2:22, |7.038% 70 7 F09),  FPLEES. ls. is on ROR ee te 
2.25, 2.29 
[wh POW. Wrae eather icna Gy cee s biiea ae wena ha vals A 
HOG 5:50) eteterd ec Ahh ee mm SHO hd a inks ne ene 8 vs 
160-170 
trick orset.nens aes E7072 2 ol lithos MRNAS Pllins adaideuiee 8 vs 
yel, trig, 2.481, 4.54 LSEOOMSR Bo oh cre se ae of! HAMAR | Voreracesene 
2.210 
Ee DOW asi tee isan crars OPM ae sitters eller eines aces 8 rier ere 
SP 59.6 Pa NGS Mm. wiiyeonhns d 
he codereslait a arasapnndce (RO d ai Dn Oe 
sily wh met, liq...|13.59397  |—38.87 356.58 i i 
micaceous plates..|........... A” Nee iia wiat ee OST SI LT |). a een 
wh, sc or powd.. . |3.270 d 2510 10010 
wh powd . 5.3 OXPEVR eae NF ei wn AMMA i i 
VODs Seteharatantae s.zifia lactate PAN Ls.c Rea e Te a es late ae A vat A TLS Oa ene 2 
icin Miata toca ica | Saori Bes i Ae. 
WE CF ccs cy 5s cle Mee ee expl, d by 0.025 
light 
Wh CF POWd...dc6s)ac. snc 165 Je tickiewan ser! 1,215 2.5100 
RI aM chrctacanarchitear ahd Gib: vibt) che alakana) ae ROR Eh, ita ews d., FRM tins: 0% 
WOR sie sacle rel Me teMe wx, 5 pate Rime Sea ame id 130-140" |. .eoinrees 0.15 1.6 
wh, yel, tetr..... 7.307 MUbESaS — fp asihtees 0.00000426}......... 
col rhomb....... 6.10925 236 322 0.612 4.0100 
5.12240 
Vel PHOMD act ae cuca « 229 B37 asad ied ited letraro lee bh 
Vel Dr Oran cy tectol pear csr [95 BD heatesai Bl olelicte aie alee 0.0000045 |d 
BE POs rases PRS ce bec urate een cat ax ce lds Roa he i er. 
wh, rhomb....... 6.409 d 250 .|8 d 
wh need......... 4.998 eee |S: Senn Peril nk | feet Ee 
wh, tetr, 1.973, |7.150 Bibl! 400) 0 eo: scene 0.000202* /0.0014 
2.656 
col, rhomb or wh |5,44%5, 276 |302 6.920 48100 
powd pois, 1.859 | liq 4.4420 
red need, or powd]........... d Joctrceteees vals sls 
{ 
POC PROM Deere aaa aesy ood d beneath tig sls, d d 
| 
col, tetr, or wh 3.996 d |. Pe ‘9.314 33100 
powd pois, 1.645 ‘ 
yel, cub......... 8.73 570 a id to Hg:0]......... 
{see} RPT Ler nce Gee Re 8.9515 d 645 650 ahd", |< )scadelo. <% 
col pr. 2.134 | SPN a vt | Haar <3 jhe ieht [e+ gare 


Solubility, in grams per 100 cc 


Other solvents 


.|s dil a, al; 


i (NH4):S 
s dil a; i (NH«)28 
d HCl 


vsal;ieth 


s HNOs; i dil 
HCl, HBr, HI 
cold H2SO4 


8 HNOs, H2S0,; 
ial, eth 


sal, aca 

ial 

s HCl, HNO; 

s HNO;; i aca, 
NH,OH 


sal, NaCl, 
NH,Cl, bz 
sl s HNO: 


s HCl, HNOs, 
Hg(NOs)2 

sa; i al, acet 

15° al; s MeOH; 
vslseth 


.|s al, eth 


s NH«Cl; i al 


. ls NHsCl, aq CO2 


sal,aca 

8 aq reg, He 
(NOs)2; sls 
HCl, h HNO3;; 
i al, eth 

33% al; 4 eth; 
8 ac a, pyr 

s HCN, HNO;; 
i al, ac 

s HN,Cl; d a; 
i acet 

25195 MeOH; 
8 al; s NH, 
glyc; i bz 


s HE, dil HNOs 
i HC) 


No. 


m209 
m210 
m211 
m212 
m213 


m214 


m215 


m216 


Name Formulae 
Mercury 

(II) fluosilicate..... . HgSiFs.6H20.......... 
(I) formate......... He2(CHO:)s........... 
(II) fulminate....../Ha@(CNO):............ 
(I) iodate.......... Hg2(IOs)2............. 
(II) iodate.......... FiglOnlseecces cs cceck 
(I) iodide...........|Hgal2 

(II) iodide (a)...... Hal:. 

(II) iodide (8)......|Hglz....... 

(I) nitrate..........|Hg2(NOs)2.2H2O0....... 
(II) nitrate......... Hg(NOs)2.4H2O....... 
(II) nitrate......... He(NOs):.H2O........ 
(I) PCS CO eiascceveloneyane He2(NO:): cir kek Girvetenes ais 
Mitride holes i 05) Hode Higa incec tec ccc sane 
(I) oxalate.......... HageC iO iiseardiietieiins ot 
(ID oxalate: cii.0<2.5.2|Hg@sOaccccscc nce. sss 
(l)oxide 7-2 Hees sts nacnance iu 
(IT) oxide.......... Nat. montroydite. HgO 
(II) oxybromide..... HgeBr.3HgO.......... 
(II) oxychloride..... HeCh.2HgO.......... 
(II) oxychloride..... j)HeCh.3HgO.......... 
(II) oxycyanide.....|/Hg(CN)2HgO......... 
(II) oxyfluoride..... HeF:.HgO.H20........ 
(II) oxyiodide....... Hgl2.3HgO........... 


(II) selenide........ 
(I) sulfate.......... 


(II) sulfate 


(II) sulfate, basic... . 
(I) aulfide 
(IT) sulfide (a)...... 


(II) sulfide (8)...... 
(I) tartrate......... 
(I) orthotellurate.... 
(II) orthotellurate.. . 
(I) thiocyanate...... 
(II) thiocyanate..... 


(I) tungstate 
(II) tungstate 
Mercury nitrogen 
compounds 
mercury (II) 
bromide, ammono- 
basic 
mercury (II) 
bromide, diammine 
mercury (II) chlo- 
ride ammonobasic 
mercury (II) chlo- 
ride, aquobasic 
ammonobasic 
mercury (II) chlo- 
ride, diammine 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


Nat. tiemannite. HgSe. 
TigsQenis cca 


Cinnabar, vermillion. 
Hes 


Metacinnabar. HgS.... 
Hg2eCaHiOc............ 
HagsTeOt cc wie cicisre ee 


Ha@2(SCN):............ 
Ha(SCNn)s:............ 


Hg WOastear an os 


HWg(NH2)Br........ 


Hge(NHa):Brz.......... 


Infusible ppt. 
Hg(NH:)Cl 


\Chloride of Millon’s 
| base. OHg:NH:Cl 


\Fusible white ppt. 


Hg(NHs):Cl: 


Mol. 
wt. 


454.90 


561.22 


333.61 


342.61 


493.19 
629.78 


489.20 
288.61 
417.18 
216.59 


1010.17 
704.67 


232.65 
549.25 
428.22 
825.37 


517.34 
316.75 


649.03 
448.44 


296.52 


394.47 


252.07 


468.66 


| 
305.56 


Crystalline form, 


properties and Tyre oF Melting Boiling 
index of ca i t point, °C point, °C 
refraction Lhe 

col, rhomb, deliq .|........... dieasilyay (liu.ccs cesta 
glist ecalets.6 8c lewis weacen i ae OE 3 ntoeeeas 
wh, cub......... 4.42 explig wre be bens wages 
Welahiccct. conden tee enred 250° PM cdecaewae s 
wh, amorph powd]........... 
yel, tetr or 7.70 subl 140 d 290 

amorph powd 
red, tetr.........|6.367 er 127 iiss one 
yel, rhomb cr or |6.004" 259 354 

powd 
col, monocl, eff... |4.794 70 ote ahah. aethes 
wh-yelsh cr or 4.39 79 d 

powd, deliq 
col cr or wh AS et Be MOI Sle eissaciae 

powd, deliq 
MCR ES MAt eo a al ane} 1 2OOV tie sea Santen 
DE POW a hie ccc sate. sleceto es apele eeplies Gee Hie ses Cette 
Bre pvevecatevole (aabiakote’ », «| NARtoh ata teaver ate d eres ene 
blk or brnish-blk /9.8 id 100 

powd 
yel or red, rhomb,/11.1¢ G2 GOO; 688 Flic auieste 

2.37, 2.5, 2.65 
VOU Omir onc oie ee ses otha 5.5) GUE nics uae 2 debe ee ee oe 
red hex, or blk Fed SG— ade ta teas cate pees 

monocl 8.43 bik 

8.53 

vel, hex Siciscn vine 7.93 i260) BER ie secs saree 
wh need or cr 4.43719 expl © piisacavi susan 

powd 
Vel er 6. Fs shee hha 100; var Pala asec 
Vel. DFaskichosisiis «aio C lore sn cobepis capes nls eaciowinctersca 
gray plates..... .|8.266 vac sublia 0 lias sts a 
col monocl, wh- {7.56 d d 

yelsh powd 
col rhomb or wh _ |6.47 d 

powd | 
lem yel powd.. ..|6.44 | eT. 8's ahs volat 
Me sas stent bce wis, alllavntogaleyteneate RB WAR lsastacecne 
red cr hex, or 8.10 publ $83.5 js 5 .c< aaettas 

powd, 2.854, 

3.201 
blk, cub or 7.73 WS. Waa Pec ctacsnes 

amorph powd 
yelsh-wh cr powd.|...........}.. 0.0 .00005 remeron ra 
trans, orthorhomb|........... PO cee bi leaaroteese chat 
amber, cub......|...........junaltat 140 |........... 
ES 8 pale Oe RSaNG (Sear, c. eee id cin tarmaeerosae 
wh powd, pois....|.........../d 

| 

yel,amorphijccssclatendsere sei? || kil slanmaqre stan 
Vel Greraie soe, | Se eeoeamoet 
| 
Wh POWE Sc. ccc sie cece oe a a thor ararmtaeieee 
Whi Powd radeon |aatereetees \2OQ AS FP an waka 
wh powd or sm pr/5.70 infusheee, Hh so cme 
pa yel or wh powd|........... S120 9 Fie teins 
poo RAs eee lease rohan A SOO. MRS PAs. cit dorniments 
: | 


Solubility, in grams per 100 cc 


Cold Hot 
water water 
0.417 id 
sla 8 
i i 
WA CxS ay il | cose 
Volieye || ccconaeee 
0.01289"! | en eee 
vals sl 8 
d is, d 
va d 
80") hd Ue eee 
dtr, eet Hina 
dos a lice 
i i 
0.01072 j......... 
eli i 
0.0053%  |0.03951% 
i sls 
i d 
1.25 8 
Cet Pat ec 
RE th d 
es J. Meg) ||: «eee 
0.0624 0.09100 
0.003'¢ sls 
Li elif capi | ssc 
0.00000118]......... 
‘tulle hdl (sce ene 
i. gee 
slow d rapid d 
i i 
Ue ahs nee 
‘0.078 8 
i i 
li d 
d/ 8” ‘|. ..eeeeene 
dh COT a ae 
0.14 d 100 
i Me Parierice 
i d 


Other solvents 


is al, NHOIL 

is dil HCl, cone 
HNO; 

s HCl, NHACI, 
NaCl, KI; i 
HNOs 

is KI, NH.OH; 
i al, eth 


3.1875 acet; 2.2325 
al; s chl; 
d NH.OHI 


is eth, KI, 
Na:S:03; v sl 
sal 

is dil FINOs; 
i NHOH 

is acet, IINOs, 
NHa; i al 

is HNO;; i al 


is NILOH, NHe 
salts;da 

isl s IINOs 

ls HCl; sls HNO: 

is HNOs 


s a;ial, eth, 
acet, alk, Nils 
veal 


is dil 11NO3 

is HI 

is aq reg 

3 IINOs, 112SO4 


sa, NaCl; i al, 
acet, NIIs 

sa;ial 

ial, (NII): 5 

8 ay reg, Nass; 
ial, HINO: 


3 ay reg, NasS, 
alk; i al, IINOs 
ia 


s HCl, HNOs 

s HCl, KCNS 

s NH« salts, ILCl, 
Nia, KCN; | 
sls al, eth 

da;ial 

da;ial 


is NIMON; i al 


s NH.Cl, NH«Br, 
Nil 
da;ial 


s IC], HNOs 


sa, KI 


Te ee es oe 


mercury (II) iodide, 
ammonobasic 

mercury (II) iodide 
aquobasic ammono- 
basic 

mercury (II) iodide, 
diammine 


Millons’s base...... 
Molybdenum..... 


boride, (di-)........ 
boride, (mono-)..... 
(di-) boride... 
bromide, di-.... 

bromide, tetra-...... 
bromide, tri-........ 
carbide, mono-...... 


carbide(di-)......... 


carbonyl......... 


carbonyl, tri- 
pyridine, tri- 
chloride, di-........ 


chloride, penta-..... 


chloride, tetra-...... 


chloride, tri-........ 


fluoride, hexa-...... 

hydrotetrachloro- 
hydroxide, di- 

hydroxide.......... 


hydroxide.......... 
(VI) hydroxide...... 


hydroxytetra- 
bromide, di- 

hydroxytetra- 
bromide, diocta- 
hydrate 

hydroxytetra- 
chloride, di- 


oxide, dissaes.s:aceriis 


oxide, pent-......... 


oxide, pent-......... 


oxide, sesqui-....... 


Deere ands . 552). 


oxydibromide, di-. . . 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


‘Mercury nitrogen compounds 


Mol. 


He(NH2)I. . 353.52 
Iodide of Millon's base.| 560.11 
OHe2N Hol 
Hg(N Ha). 488.48 
(HO)2:Hg2NH20H......| 468.22 
AS COR tgs ee nee 95.94 
MoBae ea 2es bs ee 117.56 
MoB. 106.75 
NMG B oats tect eticute tes 202.69 
MoBr: (or Mo:zBra) 255.76 
MoRreechoseoecmacce: 415.58 
MOBreessi css. ce cies art: 335.67 
MoC...... 107.95 
IMos@ i aiete esos our 203.89 
AMo(CO)iarn het Meets 264.00 
Mo(CO)s(CsHsN)s.... .| 287.08 
MoCl: (or MosCls).... . 166.85 
IMoChii este 273.21 
MoGheit) ian ames | 237375 
MoCh 22... 202.30 
MoFecaiecraricst. icons s 209.93 
(MosCh (H20)2](OH)2.6H20 
607.77 
Mo(OH)s 146.96 
(or Mox03.3H20) 
MoO(OH)s 162.96 
(or Mo®s.3H2O) 
IMoORZHOs nee 179.97 
MosBra(OH):.......... 641.47 
MosBra(OH):.8H2O....| 785.59 
Mo:Ck(OH)2.2H20..... 499.68 
Mols- fesse tas. 349.75 
Mol... 603.56 
MoOsi ica tisha... 127.94 
MorO6 state tore.) 271.88 
“Molybd. blue” 
Mo0s.zH:O0 
(variations in Mo 
and O) 
MoOs................| 239.88 
Molybdic anhydride. 143.94 
Nat. Molybdite. 
MoO; 
MoOiBN, 66 -cc cece 287.76 


Crystalline form, 
properties and 
index of 
refraction 


yel to brn 


‘col or pa yel 
powd or need 
lsilv-wh met, or 
gray-blk powd, 
cub 


etree eee 
yel red, amorph. . 
blk need, deliq.. . 


gray, hex........ 


i 


wh, hex: pre... 

)wh cr, rhomb 
diamagnet 

yel-brn cr....... 

yel, amorph.... 

grn-blk cr, trig, 

| deliq 


‘brn powd or cr, 
deliq 


dk red need or 
powd 


coll er.c.seet.... 
It yeler......... 


blk powd........ 
br to blk powd... 


ilt yel, monocl pr.. 


brn powd........ 
Dikersc 52% shits 
lead gray, tetr or 
monocl 


vit-bl powd 
(exist?) 


.|dk blue coll or 


powd 


blk, opaque 
(exist?) 

‘col or wh-yel, 

rhomb 


yel-red tabl, deliq 


n 


dk-grn need...... Ch 


pa yel, amorph...|........... 


eo oF | Melting 
gravity | point, °C 
| ‘ 
! 
\ we >128 
| 
I. 
40BZP ME BETIS 
|10.2 \2610 
7.12 
8.65. 5° (Wee esa at 
9.26 
4.88176 Rh 
St Ne ld 
Aare ld 
8.207 2692 
8.9 2687 
1.96 'd 150, 
| without 
meltg 
ae id 
| 1 
3.714% id 
'2,928 194 
{ 
a ld 
3.578% d 
liq 2.55976 = |17, 5406 
top mEeee —H:0. 
35-300 
i SOE RR Teen d 
ROD em 
Be SN eS ee 
ie 
ro icecec tac d 
\ 
{Di DTSSeT Vly. See 5: 
pce gece oe d 100 
O47 SP Wek teee 
| 
3.6% d 
; ' 
: | 
ied 795 


Solubility, in grams per 100 cc 
Cold Hot 


Other solvents 


. |i eth 


_js d, HCI, KI soln 


h conc H2SO., 
aq reg; sl s HCI; 
i HF, NHs 


d alk, NHs;ia 

sl s HNOs, HF, 
h H2S8O., HCl; 
i alk hydr 


.|sl s HNOs, HF 


h H2SO,, aq reg, 
HCl; i alk 
is bz; sl 8 eth 


s HCl, H2SO,, 
alk, NH.OH, al, 
acet 

is conc min a, liq 
NHs, CCh, chl: 
ad al, eth 

8 conc min a; 
dal, eth 


is conc H2SO., 
cone HNOs; 
v als al, eth; 
i HCl; d alk 
is NH.OH, alk 
ia, al 


.{sl 8 H2SO«, HCl; 


8 30% HO: 


.{s a, alk carb; 


i alk hydr 


.|s dil H202, alk 


hydr; slea 
8 alk 


.js HCl; d alk, 


Boiling 
point, °C 
| water water 
——$$<$_}——_—_— 
‘expl F 
as | 
rent Mi eCnpta {et 
5560 li i 
| 
EP a) 
arate fi i 
oe vs ae 
Be dearache =th i 
i i 
ah 
156,476 ji i 
| | 
ate 
ii i 
268 d d 
ivol d a 
fi ald 
35700 iad id 
Ai i 
Mee coors eels |O,2, 
.|0.2 (coll) 
(0.055 
d 
i 
Actas ache i id 
A Atratat i i 
eta etd (8 ee ee ee 
Valea seas ‘i i 
subl 0.1066 {2,055 
11557 
H 
PI AS Sachc ee Pa Deca 
| 
! | 


HNO; 


s conc a; i al 


1iCl, HF 


- |e h H280«, h HCl 


8a, MeOH; i 
acet, bz, chl 
ia, alk, NINOH 


sa, alk sulf, 
NILOI 


B-99 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, Denkwar Solubility, in grams per 100 cc 
Synonyms and Mol. properties and a Melting Boiling 
No. Name Formulae wt. index of Hee point, °C | point, °C I Goa) |) oe 
refraction Lt saloy Cold Boe Other solvents 
water water 
Sa 
Molybdenum 
m286| oxytetrachloride.....|MoOCh.............. 263.75) jgrn or, delig..5...-ty< ceases subl Aon cie Cuenta WEEN EMMERER Pres mre er ee 
m287 | oxytrichloride....... pm COLO] MG on hmiaceeosagnn 21S, OU EE ON ee ike due mnce snes WUDELLOO | ik sti eves are ; ee Pee eS WS aa 
m288| oxydichloride, di-....|MoOzCh:..............] 198.84 |yelsh wh scaly er. |3.31!7 aublieOe sed ia antkts 8 8 s al, eth 
m289| oxydichloride, di- MoO:Ck:.H20......... ZIG RGM DRIVEL OF sags hcs scaly seats nis 3's. subl eee 8 sl s al, acet, eth 
hydrate 
m290| oxyherachloride, tri-.|MozOsCls.........-.-- 452.60 |rubyred or dk vit |........... ie Mh MR PD acre sc acura ctatret) |e is eth 
cr 
m291| oxypentachloride, tri-|MoxOsCls....-.-...--- 417.14 |dkibrn-bikjor, |e srs... melts easily |subl 8 a eee a 
deliq 
m292| oxychloride acid..... MoO(OH):Ch.........| 216.63 |wh need, deliq...|...........|d 160 Seawtevveacl VS  ) ily cenerenaama is al, eth, acet 
m293| oxydifluoride, di-....|MoO:F:........ ...+.| 165.94 |wh er, hygr...... 3.49425 Pati) Oy (| ey ar | vs s al, MeOH; 
i eth, chl, tol 
m294| oxytetrafluoride...... MoOF\.............+.| 187.93 |col-wh, deliq.... .|3.00125 98 180 8 Mo hel hoon s al, eth, CCh, 
sd H2S0Oq; 
vals bz 
m295| metaphosphate...... Mo(POs)s.......------| 569.77 |yel powd........ 3.289, tan fell. .2T 2Ge 1: oh ee i i sl s h aq reg; i 
HCL, HNOs, 
H2SO4 
m296 | phosphide.......... MoP (or Mo:P2)....... 126.93 sigray-grnser powd .|6,167, 0 asic. Sa teehee ae oon ne es 2» oo ug Bit teil a ee s h HNO: 
m297 phosphide.......... MoPs cisteaciets eas 157.89 |blk powd........ 5.35% ee op. on, oan Mie, [te oe.ac me bob ie oi sila fle nts nrees veceiie (ietaen s HNOs, h conc 
H2SOu, aq reg; 
i cone HCL 
m208/| asilicide............./MoSis................]| 152.11  |gray, met, tetr.. ./6.31294 Re ae © ba be grave ait. a0) 0.e).0.0et| ees ia, aq reg; vs 
HF+HNOs; 
m299| sulfide, di-..........|/Nat. molybdenite. 160.07 |blk luster, hex... .|4.80" 1185 subl 450, i i 8 h H2SOu, aq 
MoS: d in air reg, HNO3; i 
dil a, cone 
H2SO. 
m300| sulfide, penta.......|Mo2Ss.3H20........... 406.25 idk br powd. ah .20|.c.+ ccieuae —H20, 135 |d i i s NH.OH, alk, 
sulfides 
m301| sulfide, sesqui-......|Mo2Ss.............--- 288.07 |steel gray need... |5.91'5 d 1100 vol1200. | |... 3. ce pee i cone HCl; d h 
HNO: 
m302 | sulfide, tetra-.......|MoSe........----.+-- 224.20, eibrn powdiaeir«.. + «ilve a0 abides OO. SeMWO bk bicep ato i i ia; sh H2SOu, 
alk sulfide 
m303 | sulfide, tri-......... MOSS arate Corer eel Lhe ee TOI DL cee Gavateutis cle eaactame lames d d sls 8 is alk sulf, conc 
KOH 
m304 |Molybdic acid...... .|H2MoO«..H20 179.97 |yel, monocl...... 3.12415 —H0,70 ld 0.13318 2.56870 is alk hydr, alk 
(or MoO:.2H:20) carb; slsa 
m305| anhydrous.......... H:MoO. 161.95 |wh or sl yelsh, 3.112 HAT FO 1 cients cer sls sls s alk, NH.OH, 
(or MoOs.H20) hex H2SO«; i NHs 
m306 |Molybdic arsenic acid|AsO0s.6MoOs.18H20... . {1475.75 |col, trig......... 2.493198 Sait oes Ghee saeaas ar ve st erate 8 abs al; i chl, 
? 150 C82 
m307 |Molybdic phosphoric |H7[P(Mo207)«].28H20.. .|2365.71 |yel, oct......... . |2.53 7 we amet BO | ochce ona d rey Se le 
acid 
m308 |Molybdic silicic acid. |Hs[Si(Mo207)6].28H:20 . .|2363.83 |yel, tetr.........]........0.. 45 d 100 BOO = flea s dil a; i bz, chl, 
CS2 
nl iNeodyuniums... 2.6 i GING. cscs aaah leas 144.24 |silv-wh to yelsh hex 7.004 1024 3027 (nn Aree cry. RS 
met, hex to m.p.| cub 6.80 
868, cub from 868 
n2 BCOLRUO. 6 ecaie cca Nd(C2H102)s.H2O...... SBOIO [are varersseparoea sakes ies Utes semanas Rectkcall =» Seen alo eta lose dentr es ae 26.2,» nn |e + 0. aula et cree 
n3| acetylacetonate..... Nd(CH(COCHs)2}s..... 441.57 [pink cr.......... 1.618 0) nl i PA 
n4| hezaantipyrin per- (Nd(CuHiN:20)6].(ClO«)3 TORO, HOX OFS, viens: 2 «<1]!0:«:0 Renae id 285-289 |.........5. 0) en Se Pr 
chlorate 1571.99 
n5| bromate............ Nd(BrOs)s3.9H:0.......| 690.10 J/red, hex.........].......---- 66.7 —9HsO, 150/151 05) |... «sel 
n6| bromide............ INGBi at cis eniakansas (5068000 IRIN OPS ari cckins: ir ae 684 1540 a) Bis -n scqelnute lin ane 
M7, || carbide: grec. os str ote NdCsneera cae aces 168.26 |yel, hex leaf...... 5.15 Yoel Daan Gill ies eR yor 3 d d 8 dil a; i conc 
HNO: 
n8| chloride............ INGGNS oho ses aetes 250.60 j|rose-vlt pr....... 4.13426 784 1600 96.73 14010 44.5 al; i eth, chl 
n9/| chloride, hexahydrate|NdCl.6H:0...........| 358.69 |red, rhomb.......]........... 124 —6H20, 160/246" 511100 veal 
nl0O| chromate........... Nd:(CrO«)s.8H:0 ..... . TSO-BR Ravel Ob cot orca ntsc sk crease AR 0.027... .< |. 02+ a aeii ceheiiees Rania 
nll | «fluorideigi.ac«. 04 INGE ate einen a ator uasers 201,94 « ipa llae. | Gi<- sus 'ldad aoneen Se 1410 2300 i | nD cee ry. es 
DID eoditde We. btas cos cot (INGlas. 6 cto cites caineitey 624.05" |blkicr powd:+.....||. ...- stanaaane 775+3 1370 8 eee ee Oils eR 
nl3| kojate............. Nd(CoHsO,)s.......... 567.60) lit: chocwraci aces «ack aercc eons 275.) Geb eeccrotnccas isd ook a eee ah an 
nl4| manganous nitrate... ico eee Bios VWiteredenr caste ca: 2.114 77 wae PRB Ns cdaie ones 77.4% 0) |. 04 oe 0 pee oe 
1629.72 
nl5| magnesium nitrate... |2Nd(NOs)s.3Mg(NOs):.24H:0 Vitered . tiny... 2.020 100: 8) Db Wiisinsve teeta 69.5% Myo eed ee 
1537.84 
nl6| dimethylphoephate..|Nd{(CHs)sPOq)s........ 519.35 ipa lilac, hex: pls. oil. di s..c-ne ail cements [hese eaten 56,138 22,8100 Ngee ueare carats ic) « 
nl7| molybdate.......... Nds(MoO,)s........--- 768.29 |tetr, 2.005....... 5.1418 V176 | even ace.s ce « |oretetesdin ol> [ne mets |e 
nl8| nickel nitrate....... -|2Nd(NOs)s.3Ni(NOs)2.24H:0 bish-grn......... 2.202 LOS G OIe | \sacinsndes 71.5% 00) |. «:s:0100 aie % 
1641.04 
nl9| nitrate............. Nd(NOs):.6H:O....... 438.38:a\triol.. .witthive>.. lduwatarcg alee seaweed: | abebobee 189.0% yx) |b oceironan is al, acet 
n30/| nitride............5 INGN ai ote cs SPs os 158.25. >|Dlke pow ois9/c:0- «\<'| bie. :.:chateimiey! Ecteatolarejee) 4 «| flereta se aaa } OME Mone sc) os sos col6 Eee 
n21| oxalate............. Nd3(Cs0.)s.10H:0.. .. . 739,60: © lramel Ok ais, eves cte vores, |b ovary vote Gis ie | neat coer eter tater eee 0.000074 |... s:s:r:0:a-« fava eREAIRRR TW ists <6 > 
231) oxide srstu agen oes Neodymia. NdsO....... 336.48 |lt bl powd, red {7.24 at ul Sy wll bSgadonou re 0.000192 |0.00375 Sivpez: 


fluores - = 


n24 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and Mol. 
Formulae wt. 
Neodymium 
malinte Was icici sind Nda(S8O«)s.8H20....... 720.79 
sulfide 55.24 2.0.05 ties IN dgS5 FEE os sce RE 384.67 
Neon sack Aiea. . NGA sie pees anaa 20.183 
Neptunium.......... Khinceicn., so 2onQooc05" 237.00 
bromide, tri-........ IND Bes fer eterorsvsteuetsnaisiyexe 476.73 
chloride, tetra-...... INDO lace aieriaetetetetaletevatcis 378.81 
chloride, tri-........ IND lig sieisictenersostateietererciene 343.36 
fluoride, hexa-...... Ih) Vices coedacnorons 350.99 
fluoride, tetra-...... INDE a ois wth vele teveveroreycnefons 312.99 
fluoride, tri-........ INDE ssiccrtiee cketeiosnercrs 294.00 
iodide, tri-.......... IN ple de Be Riera ssrensiovarcvarcns 617.71 
oxide, di-........... INDO a) i= lelcferorelfoferetats 269.00 
(tri-) oxide, octa-....|NpsOs.........-....-. 839.00 
Nickel............... ING aie chordticrefeversisisisistorateda 58.71 
Bocetatedess ocicc cece Ni(C2HsO2)s...........] 176.80 
acetate, tetrahydrate |Ni(C:Hs0:):.4H:0..... 248.86 
antimonide......... Nat. breithauptite. 180.46 
NiSb 
orthoarsenate, octa- |Nis(AsQO,):.8H:0.......| 598.09 
hydrate 
BTOONICG. ceyeictcc s/o) 0i01s Nat. niccolite. NiAs,...| 133.63 
orthoarsenite, acid... |NisH«(AsOs)4.H:0...... 691.87 
benzenesulfonate. .. .|Ni(CeHsSOs)2.6H:0....| 481.10 
boride. . SPIN GED chav eta eyatterertsvatsted siete 69.52 
bromate............ Ni(BrOs):.6H:0....... 422.62 
bromide............ INS Bora Sc eh eres stakeverev overstate 218.53 
bromide, trihydrate..|NiBr:.3H:0........... 272.57 
bromoplatinate..... NiPtBrs.6H20......... 841.35 
di-N-butyldithio- (NBC).Ni[(CsH»s)sNCSS]: 
carbamate 467.47 
carbide............. Nise RE Se cw 188.14 
carbonate.......... NICO see rosy cries 118.72 
carbonate, basic..... 2NiCOs.3Ni(OH):.4H:0| 587.67 
carbonate, basic..... Zaratite. NiCOs. ...... 376.23 
2Ni(OH):.4H:0(?) 
carbonyl........... INi( CO) ofa stercsnctorcyaraava 170.75 
chlorate sicss60.5. Ni(ClOs):.6H:O........ 333.70 
perchlorate......... Ni(ClO«)2.6H:0........ 365.70 
CHIOTING Fi. 615.6555... NiO eee. 3... os RETR 129.62 
chloride, hexahydrate|NiCl:.6H:0........... 237.70 
chloropalladate...... NiPdCls.6H:O......... 485.92 
chloroplatinate...... NiPtCls.6HsO......... 574.61 
cyanide ............ INI(CN) avons visser 110.75 
cyanide, tetrahydrate|Ni(CN):.4H20........ 182.81 
ferrocyanide........ NisFe(CN)¢.zHx0......|. 
fluogallate.......... (Ni(Hs0)0][GaFs.Hs0]. .| 349.53 
BYOTIGG s Kini ote 5)s.sy0-0.8% NER gi yectreccrsiait eve jaieroueie/s 96.71 
fluosilicate.......... NiSiFs.6Hx0.......... 308.88 
formate, dihydrate . .|Ni(CHO:):.2Hx0...... 184.78 
(II) hydroxide...... INi(OH)s (or NiO.zHx0)| 92.72 
BOURUENES sistoitie'o sere: IN1(IO a) 3.12 sres retaiereheieso, si 408.52 
iodate, tetrahydrate .|Ni(IOs):.4H:0......... 480.59 
MODIGO sini cie es c'orotsis’s'e INGleiietclevas 8 ecaace vee 312.52 


Crystalline form, 


Solubility, in grams per 100 cc 


Other solvents 


sdila 


s HNO: 

s dil HNOs; sl s 
HCl, H2SO«; 
i NHs 

i al 

8 dil al 


8 aq reg 
sa, alk 

5.9 al; 4.5 eth 

3 aq reg, HNOs 

s al, eth, NHOH 
is al, eth, NHsOH 


ial 


8a 
sa, NH, salts 


is h dil HCl, 
NH.OH 

is aq reg, al, eth, 
bz, HNOs; i dil 
a, dil alk 


ls al, acet, chi 


s al, NH,OH; 
i NHs 
veal 


s KCN, NH.OH, 
alk; sls dila 

s KCN, NH.OH; 
i HCl 


properties and Density or Melting Boiling 
index of pata point, °C point, °C 
refraction ceca 
red, monocl, 1.41, |2.85 VETERE Wor chaheats §20 5.440 
1.551, 1.562 
oliv grn powd... .|5.1791 ee i iecxcnanra, SRE i d 
inert gas col sol, gas: 0.9002° | — 248.67 245.9 1.4720 cm? |......... 
cub g/1; liq: 
1.204 —245.9 
a: orthorhomb a; 20.45 GSO ETAT lac S PA RUE ARNE cn ccrr th 
silvery @: tetr 8: 19.3653 | 278+5 
(above 278) 7: 18.0% stab 278- 
7: cub (above 570 
500) 
a; hex @: grn a 6.92 mubl ca. S00! fine cece cn tee et Bel Leh een, 
orthorhomb 
ed-brn tetr...... 4.92 SSS WEBER Es esisherices ee OOM so 
Wh, hexi.joevin % 5.38 ca BOO OE. eas Saee gp Felt. ee 
brn, orthorhomb..|......... 53 d (: eenmee| (Sree teasers 
grn, monocl..... ee ed ee ae ee Heel jel ba Rs 
purple, hex...... O.15° 9 9 WARS so ee eae es. Mo NBR ssiesm ne 
brn,orthorhomb..|6.82 [98 2-2. ds. dad eee ate ere PES. cca 
apple gra} cubs..: 11511 2902 voe!. PES. Basen s Ed See 
Den, cub.) FPR aa MRSS AEOORFIEL ier .2ctaP nercictltee eres el ares ere es 
silv met, cub..... 8.90 1455 2730 i i 
WEN PE. eves stern 1.798 d $66.9 9 lIeeretecsinsietdlbosne reine. s 
ern pric. Le ios 1.744 d Pr acu x5] Cae eae 
lt copper red, hex |7.54 1158 id 1400. _ a ea Ieee 
yelsh-grn powd..2/4.08 © 99 Je... SR. of. Oa Pee syns | eS, 
BOX cares ctetstetsstes- 2 7.579 O68 Ha vinsenccs si i i 
EID-Wh een tele ce |G, ANAM tl Liicatentnertet tee PRI, .cirtosee 
grn, monocl..... .|1.628% —H:0 d 14,318 51.582 
DES. LPR). Soe 7.39% aly by; Ses eee d d 
MONROCL: 0)... 2.575 RT UI Rites cass eg | apie tores 
yel brn, deliq. . . .|5.09827 063 FA ine ce SS 112.8° 155, 1100 
yelsh-grn need, |......... —3H:0, 300}........... 199° 315.710 
deliq 
tot er ereeoiers cran Cre Us Pap ll Sh east Ma ens mere Arsrtye 
dk olive grn powd/1.29 99-90-85 Me habe. i i 
dk’ gray POwWdsi:14|7.O5728 wie Neneh Neatmetee Nie ars oie aoe ve ee 
lt. grn, rhomb.... .|. 0.6.00 0% le eda Elec cistor stretstere 0.0093% ji 
It grncrorbrn |......... dP SEE Poa cet i d 
powd 
emerald ‘grny cub, .(2.67-O2" Mite leleoias i i 
1.56-1.61 
col, volat, 1.3217 —25 43 OLO1S4 iifcas CSRS 
inflamm, liq, 
or need 
dk: red Gncts avery: 2.07 ESO A ecccewcrcacs 0.9 8 Bhisreteccies 
arn, hex need, |......... 14078 6 laresn tees 222.5° 273.7% 
1.518, 1.498 
yel ac, deliq...... 3.55 1001 subl 973 64,220 87.610 
arn, Monocd;-Golig hh © (56 aeAN fogs oe esa [Fleder as 25420 5ggie 
~1.57 
ROK 5 Me ietays Pe haperehs PORTE fee a ime TS i St eid Pann aCe Cir hCIENE CRORICAO] ROR ICECKCUCEWEN (Geteour area CIOOISIICEC 
Grigg Site. arta Sete ee SET OS MMM ree He ceca: d | eMesaretevater feces | thee vay arate, aicff etelerelinvolictess'| Gre rtitesatate ialaiaalet seis 
OLDEN 5 0) FC A eee OT eT lbs 1a Whahal Mats Liat ola atelaiatslalela i i 
lt grn pl or powd |......... —4H:0, 200\d i i 
pois 
grn-wh....0..... PSOREI)S WS Be cee sires lg deta Ve a en ae 
pa grn, monocl(?),|/2.45 —5H20, 110]........... CO Te ta etal hccace CR ara 
1.45 
arn, tetr........5 4.63 subl’L000" | |ecsecce ae lel is hs 
(in HF) 
grn, trig, 1.391, |2.134 (0 eid Hee cuci4| oi aboUcied GDI OMIGIceS aoGOiACi INO Sinick i 
1.407 
GIN OF Sada teats t 2.154 ee Pl  teaiteces PT tee | EOI 
jg@rn cr, or amorph |4.15(3.65) |d 230 |........... OOISH ries Ze 
lyel need......... 5.07) 9 pean anne ltewke-ente et 1,1” 1.0% 
Hexen Mice FoRe | licwiswiee.es a 100) DAs isetenn ss 1.4” 1.1% 
blk cr, deliq ..... 5.834 707 Peer Lease ees 124,2° 188,210 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, 


Synonyms and Mol. properties and Density or 
No. Name Formulae wt. index of spec. 
refraction gravity 
Nickel 
n72| dimethylglyoxime...| Ni(HC,H,N,0O,)2.... scarlet red cr....|........... 
n73| nitrate, hexahydrate.|Ni(NOs)2.6H:0........ 290.81, |grn, monocl, deliq 
nr4|) Oleatanth cess vce Ni(CisHaxO2)2.......-- 621.640 jgrnolao acm) . den dot ange 
n75| oxalate... -6...2.05. INiC204.2H:O...-..+.. +) 182.76 lttgrn powd.n-...|...-...: sme 
n76| oxide, mono-........ Nat. bunsenite. NiO...| 74.71 |grn-blk, cub, 6.67 
2.1818(red) 
n77 | orthophosphate... ...|Nis(PO«)2.8H:0........ 510.20 |apple grnplor j|........... 
emerald cr gran 
n78| pyrophosphate......|NizP207.zH:0.........]......... BED. 4... hae 3.93 
(anhydr) 
n79| (di-)phosphide...... INisP jc ecaahenaternuentare 148.39 |gray cr..........-|6.3115 
n80| (penta)phosphide, |NisPz..............-. 355.50 |need or tabler...|........... 
(di)- 
n81| (tri-)phosphide, INisP se da plepadcassacteests 238.08 dk grn-blk.......|5.99 
(di-) 
n82| hypophosphite...... Ni(H2PO2)2.6H2O...... 206.78) lgrny iors SR 1.82198 
n83| selenate............ NiSeO..6H2O..........| 309.76 |grn, tetr, 1.5393. ./2.314 
n84} selenide: a... 0550655 NG icc iterate aie 137.67 |wh or gray, cub. ./8.46 
n85 | silicide:;........... NDS o.doas eases nase aS eon aes Sit 7.2 
n86| stearate............ Ni(CisHasO2)2......- 625.678 lgrn POWs weds lane aie ere air 
n87 BUER CO eles) neil ope ts a NIB OOiciodet ons ens ee 154.78 fyel, cub.:ic..... 3.68 
n&8| sulfate, heptahydrate| Morenosite. 280.88 jgrn, rhomb, 1.467,|1.948 
NiSO.«.7H:0 1.489, 1.492 
n89| sulfate, hexahydrate. |Single nickel salt. 262.86 ja: bl, tetr 8: grn, |2.07 
NiSO«.6H»O monocl, 1.511, 
1.487 
n90| sulfide, mono-....... Nat. millerite. NiS..... 90.77 |blk; trig or amorph|5.3-5.65 
n91| sulfide, sub-........ Heazlewoodite. NisS:...| 240.26 |pa yelsh bronze [5.82 
met, lust 
n92| (II, III) sulfide. ....|Poydomite. NisSs...... 304.39 |gray-blk, cub... ./4.7 
nO Tyeulfite ta. cs10. ir eh | NISOg6HIO.. . «0.0.5.5. + <4 246,86.~ |grn, tetrah.....::.< |Neaas ales 
n94| dithionate.......... NiS20¢.6H20.......... 326.93 |grn, tricl........|1.908 
Nickel Complexes 
n95| diaquotetrammine  |[Ni(NHa)s(H20)2].(NOs)2} 286.87 [grmcr........--0}ecc cece eens 
nickel (II) nitrate 
n96| hexamminenickel (II)|[Ni(NHs)«]Brz....... 320.71 |vlt powd........ 1.837 
bromide 
n97 | hexamminenickel (II)|[Ni(NHs)6](ClOs)z...... B27.BO! Abscissa atts 1.52 
chlorate 
n98| hexamminenickel (II)|[Ni(NHs)s)Clhz:.........| 231.80 |blsh, cub........ 1.468% 
chloride 
n99{| hexamminenickel (II)|(Ni(NHs)s]Iz.......... 414.70 |pa bl, cub......./2.101 
iodide 
nl100| hexamminenickel (II)|[Ni(NHs)«](NOs)2...... 284.90) Ibi, oct or cub..)<5 «|. jen sense’ 
nitrate 
nl01 tetrapyridinnickel (Ni(CsHsN),)SiFs...... 517.20 |bl grn, rhomb... . |2.307 
(II) fluosilic 
nl02 |Niobium............ Columbium. Nb....... 92.906 |steel gray, lustr (8.57 
met cub, 1.80 
M103) boride sews ..5.s «tajase INDBaseaitheisia:. Sins sare TU4.53)  |hex. c.dih ion stods 6.97 
nl04| bromide, penta-.....|NbBrs................ 492.46" |purp redi.s occ. + «hon eee be 
nl05| carbide.............|/NbC. 104.92 |blk, cub or lav- {7.6 
ender-gray powd 
nl06| chloride, penta-..... bit, Poe a, Se ner 270.17 |yel-wh, deliq..... 2.75 
nl07| fluoride, penta-...... INDE isiascthe oe crccharcisten 187.90 |col, monocl pr, 3.293 
hyger 
NOS) |p hydride). nh) .6 5 2c.- 0:5, INDE Wes eehicatis sicrsranercragt 93.91 |gray powd.......|6.6 
ni09} nitrideyy. oh. oS .. INDNicutatcer cs onan 106.91 |blk, cub......... 8.4 
nll0| oxalate, hydrogen. ..|/Nb(HC20.)s........ 538.05 |col, momocl......].........65 
nl || oxide; dic.):aaiente:: SINDOs. 2 .cke etelas scat 124:90 us| bik wre daw. « 5.9 
nl12| oxide, mon- (or di-) -|NbO (or Nb2O2)....... 108.91 |blk, cub......... 7.30 
D113} oxide, Pemba o.s.0:00.4 INDIO. side cer cce cue ek 265.81 |wh, rhomb....... 4.47 
nil4 lj oxidespent-, hydrate |NbsOnRZHiO v.28 5 .civacs ch |icte erecta Nae eee eine Sd steel even ee sso ae 
nl15| oxide, tri-(seaqui) ...|Nb2O3................ 233,81 eqbl-bikvaigredae. 2 sebtet.< goat 


Solubility, in grams per 100 cc 


Melting 
point, °C 
Other solvents 
SUD] VEDLT Ih iiss iv eiee bik 3 a, abs al;ia 
ac, NH,OH 
5 is al, NH,OH 
1.2 nn mre etre g) cet keke 
gO iis arts ele et love he ese evecaner i seeeeeees [8 &, NH¢ salta; 
v sles oxala 
UOS4 GE Woiicssiravctcay i i is a, NHAOH 
Mb RI ieee cores ments i i sa, NH« salts; i 
Me acet. 
et acet 
Beso AON ITI dla vaanceas doves ceuoye lens IES ato ee sa, NHOH 
RAT 2 AYE Glevsisvaicscrrcsucren th Villl ieee is HNO:+HF;ia 
DUBS FM Paee cece sacslinve covey] o wie caih etSh OS Me: sicosn' aitetin alent alata 
a TSS i i s HNOs;; i HCl 
TOOT SI Wiest sancrotaaias: (PME RRARro is 
ale: © ch AE ae Oho cieelayedehojecaueite 8 coo e eve w sie wigs ele via bie cs qiaisls 
red hentamy [ers.s.cssscaesne i Che ih /aaeige 8 aq reg, HNOs; 
ia, HCl 
EO ne | ee core on i ss A aera ia 
100; ~ _ DE cere i A veces s CCkh, pyr; sls 
acet; i MeOH, eth 
S48 aye Su ttle age 29.3° 83.7100 i al, eth, acet 
99; —H:O0 |—6H20, 103|75.6155 475.8: |e al 
31.5 
tr: 53.3 —6H:20, 103/62.52° 340, 7100 12.5 MeOH; vs 
al, NH.OH 
OT TeGR Uli. cctieihote 0.000368 |......... 8 aq reg, HNOs, 
KHS; slea 
790 GEMB Fe ssicucrsuscay, 1. , SE eae s HNO: 
Pea MAD Ps eessr cays eye i weseeeess (0 HNOS 
Pe Pea tell thy RIE i seeseeees (8 HCl, H28O« 
( (nn rence MMS amir lla oc a eS 
Lctne oe ae eee etertrae 8 oa eel 
DRE Dit Ai cial cqgemnns vs d oo wtatlahatgnie vos GMb ges 
180 A. Oee ee hnaceeee id. to: |. \ ¢)]). oss 0, areca | teat a ene 
Ni(NHa)4 
ST 3 Poni CREO er 8 d is NH.OH; i al 
a? weweare Ul Ncmion 0 OOUNVE: aces s NH.OH 
Fy SR CRORCRCIERY acirar ene eee A 4.46 o 0 0 o/s'e/eletell es) thialeinietata rane stalin 
2468+10 |4742 i i s fus alk; i HCl, 
HNOs, aq reg 
2900(?) «sa cin ole e/g folks eheygllelld le beifiel ]y-ahe tal aieannal tana iide tA 4 
1265.2 361.6 ad. — dhac@eeeeee is al, ethyl bromide 
$500:0 sup || OS88. 5 Bele att aon is HNOs, HF 
204.7 254 Bieta p iv |. xix ls al, HCl, CCh 
72-73 236 id. ott vy fctodlavenctagaen is al; sl s chil, CSs, 
H2SO« 
infus | | so cf Spfdianenst ACP gat loro eee is HF, conc H2804; 
i HCl, alk, HNOs 
25735 wee | | fk eabe i De READ [evecare 2 HF+HNO3; 
i HNO: 
BA Ae aio d d is HzCx0,; d al 
agevalia cia MaTena' pil bielotoner ai Mamet i i isl s alk; ia 
ths ee, BES ib Neyisee apts i i ls a, alk; i al, 
NHOs 
LOSS Si ¢ | ls 1s ORR i i is HF, alk;ia 
id pre 1 erthas ttre Pete ioiiiooeca: - ..|s conc H:S8O,, 
conc HCl, HF, 
alk; i NHs 
UZBO oie pet | |e vie eer arerysave!| Bee se heh SOM eee git icf a + 


No. 


nll6 
nll7 


nll8s 


nllg 


n120 
n121 


nl22 
n123 
nl24 
nl25 


n126 


nl27 


o7 


08 


Name 


Niobium 
oxybromide 
oxychloride 


potassium fluoride... 


Nitric acid 


const boil.......... 


Nitrogen 


chloride, tri- 


fluoride, tri- 

iodide, tri-.........'. 

iodide, tri-, 
monoammine 

oxide 4C) Fe is sicher niche 


oxide(ous) 


oxide, pent- 


Oxide, tris... 60.4.8 4. 


peroxide 


(di-) oxide(tri-)..... 


oxi (tri-) fluoride... . 


sulfide, penta- 
sulfide, tetra- 


Nitrosyl bromide... . 
perchlorate 
chloride............ 


Nitrosylsulfuric 
acid 
Nitrosylsulfuric 
anhydride 
Nitrous acid 


chloride, tetra-...... 
chloride, tri-........ 
chloride, tri-, tri- 
hydrate 
fluoride, hexa- 
fluoride, tetra- 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Mol. 
wt. 


Synonyms and 
Formulae 


NbO Brosdein cuneate 348.63 
NbOCI ss 6.0. Sock eae 215.26 
NbOF;.2KF.H20......| 300.12 
HNO sere eee eras | a OSs Ok 
68 % HNOz+32% H20 |......... 
Dy Psviruenturth Aenea iat 28.0134 
NGM Re cage cer. is 120.37 
NFs. 71.00 
INI suitcase nue ere 394.72 
INTs .NHitqe. <ee se 411.75 
INO: PRA. Bhd 30.01 
NWO Aone coc 44.01 
Nitric anhydride. N2Os.| 108.01 
NOasntetpaee ss yeet|| 62.00 
Nitrogen oxide, di-. NOx} 46.01 
Nitrous anhydride. 76.01 
NO; 
INOsh sea ccaiseee ect 81.06 
NaSe Scene ctunttocsceverlt 188.33 
Tetranitrogen 184.28 
tetrasulfide eulfur- 
nitride. N4Sy 
NO Brig gecdGinesacnih 109.92 
NOC104.H2O.......... 147.47 
NOCIZ stecorccnccse 65.46 
NOB Beiiiiesatscrtuccs ets 116.81 
NOB ene ont tote 49.00 
Chamber crystals. 127.08 
NOHSO, 
(NOSO DS ae. o i siaisaicee 236.14 
j2 00 (6) Rat SeeeNeaane 4 47.01 
BaNOai i feta Sree 62.03 
INOWCL. Fein ecic os stee 81.46 
NO sB thts aeons 65.00 
OBS ile. gees cance 190.20 
Oa(CO)sCle. .....-..-. 345.14 
Oa laine. fF ere clesiais ats 261.11 
OeClononancpiciieruits 332.01 
Oa isin dieses rustensiaiaicts 296.56 
OeCls.3H:O0.........-- 350.61 
Op Be sinned Siere's sient 304.19 
Oskiscr cc roC nani 266.19 
OGL Gres cB ohccesicimais ovate 697.82 


Crystalline form, 
properties and 
index of 
refraction 


spec. 
gravity 


Density or 


Melting 
point, °C 


Well ore ie creillesnie ave bie uctehepe eub) ie See Moe ccceee d 
Ol need 2 ait efergwe been. can weet eid? 400.8 Niet. ecrt swe s,d 
monoclleaf, luster Wes. cne ct cllan eck: Gene 7.8 
fatty 
col liq, corr, pois, 1.5027% —42 83 © 
1.397164 
Col ieee rcts| 1:41 (ene Ete nena 120.5 as 
col gas, col liq, sol|gas 1.2506 |—209.86 —195.8 2.33° cm? 
cub cr g/l liq 
0.8081 ~195.8 
sol 1.026 ~%2.5 
yel oil or rhomb cr}1.653 <—40 <71, expl 95ji 
col gas Perse es liq: 1.537 ~129/ — 206.60 — 128.8 vals 
Dik,expl. tee ates xcs as expl subl vac i 
dk red, rhomb..../3.5 d>20 expl i 
col gas, bl liq, sol |gas 1.3402 |—163.6 —151.8 7.34° cm? 
liq 1.330-% g/l liq; 
1.269 150.2 
col gas or liq or 1.97740 g/l |—90.8 — 88.5 130° cm? 
cub cr, 1.000576 
wh, rhomb or hex |1.64218 30 d 47 8 
Ibleht) gage. i0:4 «dfs SOR. Me A ationd iS phi nnn 4d Re ee 
temp 
col sol, yel liq or 1.44943, —11.20 21.2 s,d 
brn gas, 1.4020 
red-brn gas, bl 1.4472 —102 d 3.5 8 
sol or liq 
col gas expl...... liq; 1.507 -4.9| -175 —45.9 d 
sol: 
1.951 ~193.2 
BAI ET occuncckasds benmneicn ae 10-11 d d 
yel cr, 2.046..... 2.2418 (Bh eS Bl enercricicriricd leenirareoeer ee 
br gas or dk br liq/>1.0 —55.5 —2 d 
rhomb, deliq..... 2.169 A100" ~ WE iis sacar d 
yel gas or yel-red |gas: 2.99 —64.5 —5.5 d 
liq or cr g/l liq: 
1.41772 
col, rhomb cr, 2.1857 leubl 2500-2 j........... d 
hyer 
ol gas iiss ci disks 2.176 g/l — 134 =56 0 ofp aad 
ool, rhomb fsa scott ako eee ost enaces d 
COEP sieea'a ars vlc leieeeietel|lave-c1s.4 4, eneiei ots 217 360 d 
only in‘sol (pe. DU eee oan de dat exccmns © ohihe « s.exre0a.nene d 
Wins BOL seo craheite Ueiresnastalscayat explo. Witt. tine. 8 
pa yel-br gas..... gas: 2.57 g/l|<—31 5 d 
liq: 1.324 
col gas, col sol .. .|2.90 g/l —139 — 63.5 d 
gray-bleh met, 22.482 2700 >5300 i 
hex 
eolspraactetesic oes 269-273 id SRO +) Dilton Sethe i 
dk brn, deliq..... CO eR eens oe = eee i 
Ped DY MOO sagas Tela sieie nein id ab) 1B hekeeicieradinecsa sls, d 
Br, LOub Miathat wot nBarcccecen nas d 500-600 |........... vs 
Abevate Ot tarts sete loko ieive eis ous. ( Cr wae Ween coonoots vs 
SPTNCR: Wi eta Ti> as! llelaiss oe a nee 32.1 45.9 d 
Ibrspawas maseccelatate ees | eal ees ape] bin Sete 3 Sts d 
Mitobik iver Met, }oteisinccies oie: sce heasayersee cree | ele vustehetel shar ves 
lust 


o 


1,42 cm? 


2.378 cm? 


56.7% cm 


Solubility, in grams per 100 cc 


Other solvents 


sa 
8 al, H2SO«; 
i HCl 


sl s al 


s chl, bz, CCh, 
CS2, PCls 


s KCNS, NaS 20; 


is HCl, KCNS, 
Na2S203; i abs al 

3.4 cm? H2SOq; 
26.6 cm? al; 8 
FeSOu, CS2 


is al, eth, H2SO4 


s chl 


sg eth 


s alk, CS:, chl 


s eth, a, alk 


8s acet; expl al, eth 


s CS, eth; i bz, al 
sal, bz, CS: 


8 alk 
expl al, eth 
s fum H2SO, 


d to HNO:+HF 
8 H2SO« 


s H2SO. 


d al, eth, chl 

isl s aq reg, HNO3; 
i NHa 

is NaOH;ia 

s al, eth, HNO;; 
sl s alk 

ial 

8 alk, al, a; sls 
eth 

is al 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, Density or Solubility, in grams per 100 ce 
Synonyms and Mol. properties and Melting Boiling 
No. Name Formulae wt. index of Sos f point, °C | point, °C Cold 
refraction pena 2 Other solvents 
Osmium 
010| oxide, di-, brown... .|Os8O:2.....-....-.-.-+- ete ee bn: AL OTs A Ay 1 | OR Pee aca i ia 
oll |_ oxide, ‘di-, black... .|}000s.....0...0050000% meee. itntobr At) eer 4 : . s dil HCl 
OLE t  ORIDS) OBA. inicio ONO a irene es aig aries SSE H EON, el | CC 
013] oxide, sesqui-....... Oa asa wie asa ee M2840 dle bin Macc oho + Alles sce ov Xe (| MAO | dela i Ca 
o014| oxide, tetra-........ OO daar ete eres 254.10 a) col, monocl... .|4.90622 a) 39.5 130 5.7010 250+ 102 CCh; 
b) yel mass...... b) 41.0 s al, eth, 
NH.OH, POCI: 
O15 ie eulfides diss. cae 7 | O8Se,.5 eee cisesiey oars 754.33 bik) eub.c.. .. 50. 9.47 at, ae SD otlee ee coe i i s HNOs; i alk 
o16'| sulfide "tetra-3. 37s |OsSi ta, 2. Ts 318.46 |br blk (exist?)....)........... ASE ee Ti i »=—s. *#lGe eee s dil HNOs; 
i (NHa):8 
GUT Me WU te ae ees now OBS Ob es careeacias cass th 210.26 (Db DI Acenane hs. 2 Ih. avin, eeilentes d ees | Ge s dil HCl, alk 
O18} tellurides.¢cecc oe « HOSTOS.c0 clecchacccemess|| £65.40 [erty bros. [oie eee CBB00. io rcusvawreradlere cet seed tae ia; d dil HNO: 
O10 Oxy gem fe Fiasco O8. an Sisreemete are hee 31.9988|col gas, sol hex cr |gas: 1.4299 |—218.4 182,962 |4-899 cm? |2.465° cm? |2.78%5 al 
g/l, liq: 3.1625 cm# |2.30! em! 
1.149 7183 
sol: 3 
1.426 7252.5 
020} fluoride............ VIG. Hencints sins weaoe 54.00 |col gas, unst.... .|liq: 1.90722#-4) —- 223.8 —144.8 sls,d i isl s a, alk 
O2HIOsone ey is oo MOREE aac cs MAPS 47.9982|col gas, or dk bl |gas: 2.144° |-192.7+2 |~111.9 40° omSihi||\....c ane is alk sol, oils 
lig, or bl-blk cr, | g/l liq: 1.0 
liq: 1.2226 1.614 7195.4 
g/l 
pl) | Palladium hes cal Os teens Ceri eg 106.40 |silv wh, met, cub.|}2.922° 1552 3140 i i s aq reg, h HNOs, 
11.4022-6 H2S0,; sl s HCl 
p2|. bromides. 260.6 PD BRR ci orien are’s 266.22 |red br:.........-|5.1731¢ dy, Gy |e 0 i i s HBr 
p3!| chloride............ PdClsiis Hens... dhe 177.31 |dk red, cub need, |4.0'8 i500) MO! | It eM. chores 8 8 s HBr; acet 
deliq 
p31] chloride, dihydrate. .|PdCl.2H:0...........| 213.34 |br pr, deliq......|........... at GALGW « Th. Behe ee. vs vs s HCl, acet 
p4| cyanide............ PAIGN esc secccce oe 158.440elyelahewh: csv ols acess ccna dhe. @ > ifl.< Aare i i s KCN, NH.OH; 
idila 
DSi) PMUOTIAG, Cleves <cqan APO Seer ees han wan we 144.40 |br, tetr........../5.80 volat dred heat jal@,d jf: -. arene s HF 
p6| fluoride, tri-........ PdBaig weer rs cee eos 163.40 |blk, rhomb......|5.06 d d d d s HF 
p7| hydride............|PdsH (or Pd«H2)....... 213.81 |silv met (exist?). ./10.76 Qk. nto enerert flee eiserhlllh | ois ose leet er 
DpS.|| iodides. se vant. 3 Paiste. ees 360.21 |blk powd....... .|/6.00318 BO ig By crrscckaas i i s KI; i al, eth, 
dil HCl 
0 ||) nitrated cere = na. SIEGUNOs) fferG cnwen.c ver 230.41. |bryel,rhomb, |........... | ies || ee Ae a, d-. i eee s HNO: 
deliq 
Pl0'|* “oxider-dien.cscor ne Pel PGOsLEIO Ne sc revs we e's ceive GULL ITEM) sohsie 50 avail pasievec cil i PRS a seco day i i,d sa, alk 
-O 
pll| oxide, mon-......... PdO eee eta at 122.40 |grnsh-bl or amber|8.70% S707 © ele cee i i i aq reg 
mass, or blk 
powd 
pl2| oxide, mon-, hydrate |PdO.zH®............|....«:.../yel to brn... os finn se ces d saat en asl i sa, NHs, NH«Cl 
pl3| selenate............ Paes ncescia a arenes 249.36 |dk brn-red, 6.5 mrved heat. Tt 5 ae fcc vs vs ial, eth, alk;s NH; 
rhomb, deliq 
pl4| selenide............ POSesineausars is cuca ie 185.36. (GK GTAV re cele. ded cla dca <960\ | Pitan eadeetce i.  @ieoosemeen 8 aq reg 
pl5| selenide, di-........ PdSess is: ode chisies a0 8 264.32 olive gray, hex...]........... 100088 © Pills Bee ke sae i i vsaq reg; vals 
HNOs3; i alk 
pl6| silicide:............ IPdBige. niece Me ant S46. 4 Oe Or. ciate mt oath oi. TBR ee MINED 5 Mee gti ms Gill. kee 1) er ee ee 
PIT | auhfkte Gece PdS0O..2H20.......... 238.50. jred-br cr, deliq...|.........<... pelea A oe ee ve (ee wo COS 
pl8| sulfide, di-.......... PSs is eo ch cose oder 170.63:5 |Gk brickineeas 4.7-4.8% Oo gal aa OA ae eee i i s aq reg, (NH4):S 
pl9| sulfide, mono-....... Pas ce eee 138.46 |brn-blk tetr...... CReye 9500s Bee ar ee i i sl s HNOs, aq 
reg; i HCl, 
(N Ha)2S 
p20| sulfide, sub-........ Pa Seta nkosi 244.86 jgrn gray (exist?) .|7,303%5 GLGOO!.. OP lhevwts ae st i i sls a, aq reg 
p21 telluride, di-........ PdT e2...$0:.0: 62 UBeeoh 361.6Q's. jsilveryior, hex. << + Mecttac-teareeilbictots aig tase +. trillenetans 0s, ci tole i i vs aq reg; 8 
HNOs; i alk 
Palladium Complexes 
p22} diamminepalladium |Pd(NHs)2(OH):....... 174.48: lyel mMiarierents «<< Nle.. ies cc-eguvk EOD. wea a i tcc sete vs | ee A 
(II) hydroxide 
p23 | dichlorodiammine- |Pd(NHs)2.Clz.......... 211.37 lyel, tetr.......5... 2.5 (Cin f oeeacce she 0.30419 s,d 8, da;s NH.OH; 
palladium (II) i chl, acet 
trans (or a) 
p24| tetramminepalladium|Pd(NHs)«Cle.H20......| 263.44 |col, tetr......... 1.9118 1205 | Weisienacine VB  — | ee we aioe Renate 6 
(II) chloride 
p25| tetramminepalladium|Vauquelin’s salt. 422.73 |pink powd or need|2.4892 te vel 184.0 Pec. scemettie i sls sl s dil HC); 
tetrachloropalladate| Pd(NHs)s.PdCh dabove 192 s KOH 
p26 |Phospham........... PNal eters. ater 60.00 |wh, amorph......]........... infuse eae Llosccccn i d 8 conc H:80,, 
alk; ia 
p27 |Phosphomolybdic Metin Co en ede ae Wel Cath socio tutts.«,(aescngrn sma S200) 8) Pit case stuere 8 8 Rey . Wn ee 
acid He[P( MosDie )«] Byes 
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No. 


Synonyms and 


oa Formulae 
Phosphonium 
Phosphonium 
bromides cos ici. 6615s PHBen sos cebercaee 
chloride sec. oncecfares d+ 10] ener Ane Onnan oe 
er ea PHual 
pulfates. feo. ss 6c0e% (PH) S06. 2.005. ee 
Phosphoramide...... Phosphorylamide. 
PO(NH2)s 
Phosphoric acid 
Gifluorosa rcs es cele |FSEOsP atic ernie ete age 
IhypOe saree cscs ss « '6P200.2HsO.......... 
We thes cies cues se EP Osi. cece tear ess 
mcnofluo-.......... BsPOsk oc ees 
OTCHOS ee iiss e wleerate BsPOtictaas sen aes 
OEthOnwns.ch scans ss 2HsF Os. 2 occ ees 
PYTOs eet ici. sieits MP2. 5525 os ade ees 
Phosphorus, black. ../Pi................... 
TOG catered araveerakesies Pa ares epatntchonentyar ais cgi. saat 
WIOMSE eeu ese sce 5. Pec ce iissaetanse > 
yelloW.. ooh ars cases Phosphorus, white. Py... 
bromide, penta-..... P Bre. Scher da. reir. 
bromide, tri-........ PBrs. Foden woc en wea ee 
bromide(di-) IPBrsGly tit csieica hey 
chloride, tri- 
bromide(hepta-) PBriClaagsanace anne oe 
chloride, di- 
bromide(mono-) PBrClizsseay ste kas 
chloride, tetra- 
bromide(octa-) PBnChetayyeneaccscas 
chloride, tri- 
bromide(di-) PBrsF oie cc. sewisineseriee 
fluoride, tri- 
bromide nitride. ... . (PN Bra) aeaaciircccstancar 
chloride, di-........ PCI: (or PrCh ?)....... 
chloride, penta-..... POU asec aces 
chloride, tri-........ POlsoee Hooves cick on 
chloride(di-). . POISE 3 srserscs se sen 
fluoride, tri- 
chloride(tri-)iodide, |PCliIz................ 
di- 
chloride(di-)nitride. .|(PNCls)s............. 
chloride(di-)nitride. .|(PNCl:)4............. 
chloride(di-)nitride . .|(PNCl:)s............- 
chloride(di-)nitride. .|(PNCli)s.. .......... 
eyanides:) 22.3 6c: P(CN) sicdeccnee caer 
fluoride, penta-...... PRicee ee tev enn nracees 
fluoride, tri-........ PP oo a 5 oes a.7 chiowate co 
hydride, tri-........ Phosphine. PH:....... 
iodide, di-.......... Palatercecigetns vis svete. 
iodide, tri-.......... PIs Mae fe sa eae 
oxide, pent-......... Phosphoric anhydride. 
Px0s (or PsOw) 
oxide, sesqui-....... Phosphorus trioxide. 
PiOs (or P20s) 
oxide, tetra-........ POe Bios cea ras 
oxide, tri-.......... P2Os (or PuOs)......... 


Mol. 
wt. 


123.89504 
123.89504 


123.89504 


123.89504 


141.94 


219.89 


Crystalline form, 


Solubility, in grams per 100 cc 


properties and Melting Boiling 
index of point, °C point, °C 
refraction Other solvents 
ool, cub... 2shs. as: 2.464 jsublea3O (38.8% ido fd Vivvicccecccecse 
e/l 
Ol, CUD maces teics |e cee 2846 atm aubl” 2 tid) 2 ee iire.:-< POSE Sac oe 
col, tetr, deliq... .|2.86 18.5, 80; ET | als. c 
subl 61.8 
Wher) of  Rscek de ts A lineve ercleree tare 
col, fum liq...... 1.583, = 96.50.11 (115.9, 01 lll lice cecctllcamee clonic |e ee oe eee 
col, rhomb deliq..|....... 70 d 100 id to HsPOs+-HPOs wl: on). tots. eles 
col, vitrous, deliq. |2.2-2.5 BUDE Ole. dsim ceeds dto HsPO;/d s al; i liq CO: 
oily, col liq...... 1.818 ace del wake GOORIA Teed tr one cent ee |e ek aS 
col, liq, or rhomb {1.83418 42.35 —4H20, 213/548 vs sal 
cr, deliq 
col, hex pr deliq..|....... 29.32 d VimtaeIeE Allie crcclous 6 at he PE Bese 
col, need orliq, |....... Ol OR aee | fee oicsiceen 70928 dto HsPQu|v s al, eth 
hyer 
Dik, MeOMoUs 754570. Mebane secs le cm ncaa cla ce ne aiie.cnennee i CS:, conc H2SO 4 
redsh-brn, cub, or |2.34 59043 atm ign 200 vals i 8 abs al; i CS:, 
amorph powd, 280 eth, NH: 
(mix of col and 
vit?) 
vit, monocl...... 2.36 BOQ Me Fie Sic ads ae Heder ee tere Le steve tatanite i org solv 
yel (or wh) cub _/|1.827° 44.1 280 0.0003 isl s 0.3 al; 880°CS:; 
or wax like solid, 8 bz, NHa, alk, 
2.144 eth, chl, tol 
vel, rhomb sad ene es eeu 1a < 100 d 106 Meee Poses? 8s CS:, CCh, bz 
col, fum liq, 2.85215 —40 172.9 id PPRINMS | 1S 8 RE d al; s eth, chl, 
1.69726. CS:, CCh 
HOE: OE osleie Gan is Pica te hae C (6.1% Ma MAD Rca ir BLE ORD Vercrars ate Fe: olf iexera cpabeshtenaiay aie 
Phd SS ARAL OE Oral One OME cOcrE POC OED Ola) hens SOR DON on ORY DOE hea camcte 8 PCls, PCls 
Wel Or iota care diets Wo acninreratted Wehe dre carer ake Hae Sree are ae ee oe aOR OR eae, 
Dit Need 22 coda Iles er MO FE Wat bo sya sies saat Gn Pee. pcan «5 eR ERE Oe. « 
pe. vel Lig: canta cfecss sce —20 d 15 d ....../d glass 
col, rhombe fi o.c's sme tidesc 190 ub: 150) 5 it see ae e|l eheteiciitcen s eth; sls chil, CS: 
WOON Tiss. cree <feSre re bre —28 180 YOR meee le scsiainss a ocail i me share nee 
yelsh-wh, tetr, gas: 4.65% id 166.8 subl 162 a) Mile ones d a; 8s CS:2, CCl 
fum g/l (press) 
col, fum liq, 1.516'4/1.574™ —112 75.57 d d s eth, bz, chl, 
CS:, CCh 
OO) Manas. aswenes 5.4 g/l -8 1 Ct SE PN orem Occ, real (car eee (A eee ec. cae 
red, hox:.S.cc/cidecis |pivnvace BOM Bileicsicrtstastcs ( > i) aRRAe 8 CS: 
rhomb.......... 1.98 114 256.5 i d s al, eth, bz, chl, 
aac, CS: 
| a ee ee 2.183, 123.5 328.5 SU acta Fe eree coe in ocnnree Senet 
Pees enetnreualieesuaetannse|Itsusiwteiey ai 41 92412 poly ieee Mora cet cht nusthal cana saklasrs es 
>250 
S FANE ON HOERG) GARBiiee 90 262", polym 
>250 
Wi NOCD hoses fei cede IDE-TSO bees biaielstates en Bl Peeercies 76 v seth; slash bz 
OO G8 nae co on 5.805 g/l —83 —75 1 OE Ih vinield cotta lM SRNL Oe C6 5)e 0,018 
Col qaai.ceihtas.s. 3.907 g/l —151.5 —101.5 Cee Ps BS Bere 8 al; d alk 
col gas, pois.....]....... —133 — 87.7 0:26 Woltst  seh i808 all neaiectatacs <8 ko maw ans 
20 
OF? OFiGl Seo seis set er 120 08 © Lilbecsoricctans d d s CS: 
red, hex, deliq....|4.18 61 d d d vs CS: 
wh, monocl or 2.39 580-585 subl 300 d to d 8 H2SOq; i acet, 
powd, v deliq HaPO. NHa 
col, or wh powd, |2.135% 23.8 175.4 d to d s chl, bz, eth, C8: 
monocl cr, deliq HaPOs 
col, rhomb, deliq .|2.54” >100 180 vac vato [a Yee as a ee 
HaPOs: 
col, or wh powd, |2.135% 23.8 173.8 (in N:)/d to d 8 CS:, eth, chl, bs, 
or monocl, deliq HsPO; 
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p99 


p100 


p101 


pl02 


p103 


p104 


pl05 


pl06 


pl07 
pl08 
p109 


p110 


plll 


pll2 


pll13 


Name 


Phosphorus 


oxybromide......... 


oxydibromide 
chloride 

oxybromide chloride, 
di 

oxychloride......... 


oxychloride 
oxyfluoride 
oxynitride... . 
oxysulfide 
selenide, penta- 
(tetra-)selenide, tri-. . 
(tetra-)sulfide, hepta- 
sulfide, penta- 
sesquisulfide 


thiobromide 

thiochloride 

thiocyanate......... 
Phosphorous acid 


PYTO= Eile oe sce nk 
Phosphotungstic acid 


phosphotungstic acid. 


Platinic acid, 
hexachloro 

tetracyano. .. 
herahydroxy-. . 
Rhezaiodo-t. ss. n es 

Platinum............ 
arsenide............ 
bromic acid......... 


(II) bromide, di-... . 


(IV) bromide, tetra-. 


carbonyl bromide... . 


carbonyl chloride, di- 


dicarbony| chloride, 
di- 


diplatinum 
dicarbonyl 
tetrachloride 


diplatinum 
tricarbonyl 
tetrachloride 
carbonyl diiodide.... 
carbony] sulfide 
chloric acid 


(II) chloride, di-.... 


(IV) chloride, tetra-. 


(IV) chloride, tetra-,. 
hydrate 
chloride, tri- 


Synonyms and 
Formulae 


POBrs...... 


POBriCligiie seme es 


POBrChs,.. 7... =. 


Pair nou deons fa 
P2Ss (or PsSio)..-..--+- 
Tetraphosphorus 
trisulfide. PsSs 
PSBrsttert «cs. 


-|PSCls.... 


P(SCN)s.......-. 


H(H2PO2). . 


../HPOs>. . 
. .|H2(HPOs) . 
. |HaP2Os. 


Tungstophosphoric 
acid 
Ha[P(W300)4].14H20 
Dodecatungto- 
phosphoric acid. 
Ha{P(W3010)4].24H20 
H2PtCls.6H20 


st HePt(CN)4¢c25 ieee iio 
+|HaPt(OH)s....:..----- 


H2Ptl¢.9H20.......... 


Nat. sperrylith. PtAsz.. 
H2PtBre.9H20......... 


PtBrs 


(Pt2(CO)2]Brs 


Pt(CO)Ch 


Pt(CO) lez”. ante 


Pt2(CO)2Ch 


Pte(CO)sCh....... 


H:PtCh.6H:0......... 


Pt lersete. cco. :58 
PtCh 


PICH6H0.. . P85 .9.5:- 


Mol. 
wt. 


286.70 


242.27 


197.79 


153.33 


251.76 
103.97 

60.98 
348.15 
456.75 
360.78 
348.34 
222.27 
220.09 


| 302.76 
169.40 
205.22 


66.00 


63.98 
82.00 
145.98 
|3132.39 


3312.54 


517.92 


301.18 
299.15 
1120.67 
195.09 
344.93 
838.70 


354.91 


514.73 


765.84 


294.00 


322.02 


588.01 


616.02 


476.91 
255.16 
517.92 


266.00 


336.90 


426.98 


301.45 


or-yel need. ... 


Crystalline form, 
properties and 
index of 

refraction 


tabl or liq.... 


col, fum liq, 
1.460251 
col fum liq 
OL ZAB iiss sve: spe 8. 
wh, amorph 
wh, tetr, deliq.... 
dk red-blk need. . 
or red cr....... 
It yel cr 
gray-yel cr, deliq. 
yel, rhomb 


OM OCb aiid «sis cher tts 
col, fum liq...... 
liq.. 


col oily liq or 
deliq er 


col-yel cr, deliq... 
need s 
yel-grn cr, tricl... 


silv met, cub 

gray, CUD; 62464. 

br-red, monocl, 
hyer 


br.. 


dk cr 
It red, need, hyer. 


yel need. 


lt yel need 


or-yel need 


red cf. #. Waid. ..6 
bo) ee ce 
brn-red cr, hygr. . 


olive grn, hex.... 


br-red cr 


red, monocl 


grnsh-blk 


feather like cr... .|. 


blk-red, deliq. . ..}. 


reas Ws Melting Boiling 
H 9, : 2, 
parity point, °C point, °C 
2.822 56 
liq: 2.45" [30 165 
|liq: 2.104% 13 137.6 
1.675 2 105.3 
liq: 1.587 <-—50 212 
4.69 g/1 —68 —39.8 
red heat trates 
ae .|102 295 
ery d a2 
1.31 242 360-400 
2.1917 310 523 
2.03 286-90 514 
2.0317 174 408 
2.8517 38 d 212 
1.668 —35 125 
. {1.62518 ca —4 265 
1.49319 26.5 d 130 
1.651212 73.6 4200 
mars. 138 d 120 
OP Teh ee d 
i a 89 Pele Maint, 2s 
2.431 60 
TG 100% A scienae eee 
.|—2H20, 100/—3H:0, 120 
21.45% 1772 \3827 + 100 
11.8 d >800 me ctte ee. 
16.65% id) 250)-08O Ol. o5s cea 
15.69% 130 lee ee 
5.115 d 180 
4.2346, 195, subl 240/d 300 
in CO: 
3.48827 142 —CO, 210 
.|4.235¢.....]195 subl 240 
(in CO») 
Pere 130 d 250 
5.257 eT 1402060) 81s) onsen ene 
AOE d 300-400 |.......1.0. 
2.431 60 d >115 
6.05 P.SSPWEEE ah. ea Bove. 
(in Ch) 
4.303% d 370 
(in Ch) 
2.43 = HOMTOO) ne nee vee 
5.2563 MB5ULGOL Piliics.annteh 


aaron 


0.4120 


Hot 


Solubility, in grams per 100 cc 


Other solvents 


ia, alk 
50 CS: 


-|s CCh; i CS2 


0.22 CS:; s alk 
100” CS2; 11.1% bz 


s eth, CS2, PCls 
s CS: 

s al, eth, bz, CS: 
v sal, eth 


s al, eth 


v sal, eth, chl 
s H2SiFs, dil a, alk 


s aq reg, fus alk 
valsa 
v sal, eth 


i al; s HBr, KBr, 
aq Br 


v sal, eth, HBr 
s abs al, CCh, bz 


s cone HCl, 
H2SO,, al 


d HCl; s CCh 


d HCl 


sh CCh, d al 


sd, al; s bz 

d alk, al 

8 abs al, acet; 
v seth 

ial, eth; s HCl, 
NH.OH 


sl s al, NH3; 
s acet; i eth 


sal, eth + BB. 


sh HCl; = 
v sl s cone HCl 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, Densit; Solubility, in grams per 100 cc 
N Synonyms and Mol. properties and DEN OF, Melting Boiling 
o3 Formul wt. index of ebece int, °C int, °C 
‘ormulae point, point, 
refraction ics Other solvents 
Platinum 
pll14| _ dichlorocarbonyl, Pt(COC)Cls.i ane: ae S64: GUS Pi yell O85 5.0 Has whe eaclts ale ore () (lat dil ada Ee oe eee Vee SS |S tad chat vace sls al; v sl s CCk 
dichloride é 
pl15| (II) cyanide, di-..... PHGN) oo oe occ. pl PECL ame NV ObaDE SOF seet.Ptarc!e:)| (is ceteee mre | Cue are eetae || ee aes i i ial, a, alk;s KCN 
pll6| (II) fluoride, di-..... PtBatucra te acvre sae 25500" 1yela licen: 5,5. exceacacs)| aterm tate cee 6 | shu Se ohare ds inet taar nae i Tae fed UE hat wees Sta 
pll7|) fluoride, hexa-....:./Pthe.. 2.5... .000 00.02 309.08 |dk red solid, very |........... CA Se el et ee eee er | ae ne eS rd 
unstable 
pl118| (IV) fluoride, tetra-../PtFy................- 271.08 |deep red, fused, or|........... dured"heat §{5.c.<4<c<< ad vs sa, alk 
yel-It brn cr, 
deliq : 
Pll Sil (UD uhydroxide.....c | Et(OH) sete cc =i. a2 =< 5] C2 20210 | Dik teeta deere aie: I @ Gens 0 A eee i i s HCl, HBr, alk; 
i H2SO,, 
dil HNO; 
pl20| (II) hydroxide, Pt(OH):.2H20......... QESV4 Be ieee aac detstaniee ce ee ee —2H20, 100)........... i i 8 conc a 
hydrate : 
Di2is|) monobydroxy chioric))|Hs[PtCls(OH)]-HO -...:|.400;30)""|\red-brn or, hygr. yee te eee one eRe abi 900+ 644 6 a> [aca hee Tl emnetihtntle cree, . « Sek io 
acid 
pl22| (II) iodide, di-......|PtI2..................| 448.90 |blk powd........ 6.4037 S60. ra caaante i i ieth, a; 8 HI; 
: sl s Na2SO3 
p123| (IV) iodide, tetra-...|/PtIy.......... .......| 702.71 |brn, amorph, or |6.0647 de13Onaee | (tenner ess std Mieceendl Rese eee s al, acet, alk, HI, 
blk er KI, liq NHa 
pl24| iodide, tri-..........|PtIs..................] 575.80 |blk, like graphite. 7.4147 270) eee | eevee cus oppor i i ial, eth; s KI 
pl25| (II) oxide, mon-..... PLO As iaeats nae He LORS “IVit-bik oe: tres 14.915 GOO ARS | hve cpap ccc wie i i s HCl; i a, aq reg 
p126| (II) oxide, mon-, BtO 2HsO Weer cist [Coke hae | rete etteet. 2cleici| ob Mercere —2HA, disc Fear siglo cteisll eeata iige chet enarcue eerste 3 s cone HCl, 
dihydrate 140-150 conc HSO,, 
conc HNOs; 
DISTAMMLV oxidetdicee. 24: |PtOsaetee: se 227.03 |blk............. 10.2 450 cen |fnece oe oe i i ia, aq reg 
pl28| (IV) oxide, di- Platinic hydroxide. ZOSTER Pe ccvsvenges te occ |oasare ee nee = PEO A200) Faia os eae i i s HCl, aq reg, 
dihydrate PtO2.2H20 or Pt(OH)« KOH 
p129| (IV) oxide, di-, PU ects Bt teres. FNP SOL EO” Paige ie ck CLOSE eo Ete a eee Sete Lc er eee i Mere care atewiet i i i aq reg, ac a, 
hydrate HCl; sl s NaOH 
p130| (IV) oxide, di- POs. 3H es es | SETS fochre.. fo00..n50 >on ett cea G2: D009 SF Pama css i i i aq reg, HCl 
trihydrate 
pl31| (IV) oxide, di-, Hydroxoplatinic acid. 200:15: lyel need :piaankas lecc ec tee ce —2H20, 100) -—3H20, 120)i i sa, dil alk 
tetrahydrate, PtO2.4H:20 or 
, H2Pt(OH)s 
pl32| (II, IV) oxide,...... Pte centers GRATE iiss. cacedae fase sli aiciis a ee ig VP Clie ce teh a oa siacas sue ia, aq reg 
p133| oxide, sesqui,....... PtsOs.3H:0........... AG2 02 Med. ya as ee | ements cate SE BsO 8100 linea enli i 8 cone H:SOx, 
caust alk 
pl34| oxide, tri-.......... PtOaece es 24300" lredah-brin pow .<.)| 0 ame ere ee [the ce ears nll to 0 c-Smr sie a tall e datelerttrl| aw Snereioretens s HCl, H:SOs; 
sl s HNOs, H:SO. 
p135| pyrophosphate...... PtPsOree wicca 369.03 lgrn-yel..........|4.85 CW Wa dborenaa snes Viel 6 ME ee le hes cane 
p136| phosphide.......... REPs eer ne Re AL 257.04 |met shine........|9.017 oa, 1500) eh |e ceric: i i ia; v sl s aq reg 
p137| selenide, di-......... jg es be te 353.01 |blk or gray cr or |7.65 a whert'dry: lis ss.ci.c settee en | cans alta 8 ag reg; 
amorph sl s HNOs, H:SO, 
p138| selenide, tri-........ PiSesrenneeirsc.u.acak 431.97 bl flakes......... 7.15 140 Ga biicee cence: i i i cone a, C82; 
8 aq reg 
pl3ail! sulfates. s-Bensicicc. Pt(SO«)2.4H20......... 4501277 *|'yel pl Yee. scents a | Sete eee Sh Legos See ES cee | 5) voice 8 d sal, eth, a 
Bl40iy CY) eulfde, din 5.5. |PtS ae cite eens nis vints 259.22 |blk-brn powd.... 7.664 225-250 115... iofaees i i s HCl, HNOs;; 
i (NH,):S 
pl41| (II) sulfide, mono-.../PtS..................] 227.15 |blk, tetr......... 10.04% (; nnn fl Keprecmes,- i i s (NH): S; ia, alk 
pl42|_ sulfide, sesqui-...... Ptgse ede ei ees baa ook 486.37 |gray (exist 7)... .|/5.52 ie oy vad eee ee i i sls aq reg;ia 
pl43} (III) sulfuric acid. . . | H2{[Pt2(SO«)4(H2O)2].9}H20 Ons FOC,  tricl araesccyellieis cacgscceieurvess 150% OF Ailiterictantelesisce 8 8 d alk 
983.62 
LSS ee CMUITIGG oraicie-s scale oe | PUT CAS ce seln cco eie oe cures 45020 eileray;, REX sci cds ois dmscrtehauguest 1200-13002 18.00 stake ores | Sees [a cto isrekene sl s Na:S, 
(NH4):S 
Platinum complexes 
pl45| tetramine platinum |(Pt(NHs)4JCh.H:0..... 352.13 |col, tetr, 1.672, 2.737 ZOO a Bl aller esntetutteas Vererteete ta aih Gyan ele srahellltevecrvow) = scasteirececers 
(II) chloride 1.667 —H:0, 100 
pl46| tetrammineplatinum |Magnus, salt. grn or red, tetr...|<4.1 te OB estecemcarasscares als ee ee See peeio ome 
(II) chloroplatinite | [Pt(NH:s)«]PtCh 
pl47| tetrachlorodiammine |[Pt(NHs)2]Ch.........| 370.96 |................ Sree 200-216 °F [5.05 SoReal Atel Sioa cle o.50-0 | goncdeletes og ss eis 
platinum (IV), 
trans- 
pl48| tetrachlorodiammine |[Pt(NHs)2]Ch......... 370.96 Jor-yel,rhombor |........... B40 alte cecceeteeet | seerertet ttre [ntact ers feces [Acearrecars elacctie iar 


platinum (IV), cis- hexag pl or need 
p149 |Plumbous, plumbic. .|see Lead 


p150 |Plutonium a......../Pu...............068- sil-wh,.monocl...|19.84> «+ %/@41-5 S02  |98SQ 9 Gis es ie 53}... ayia 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. 


p188 


. {300 (in Cl 


.|200 (in N 


Crystalline form, 3 
Density or 
Synonyms and Mol. properties and 
Name Formulae wt. index of lati 
refraction mreyey 
. SNL 3 EE ————EEEE—eEeEEeee 
Plutonium 
Bas .|Pu. 239.05 /|monocl..........|17.70 
y.. BP iene acsa ass Oe 239.05 jorthorhomb....../17.14 
CR ei. pci, SPIO a Pu. S8O05 Meu. oo. oa sya 15.92 
BRS oe Se ees Pile oA cy Gan mae 239.05 /tetrag 16.00 
€. De, ae RS 239.05 jcub. 16.51 
bromide, tri-........ PuBr; 481.73 |grn, orthorhomb.. 6.69 
Slavia: Grins... os RIE UC: Cass sch stash 348.36 |emerald grn, hex. ./5.70 
filioride: hexa=...c0at|PURGdican esc cud 855.99. |redsh-brn, $= |........... 
orthorhomb 
fluoride, tetra-...... PuFy 317.9 |pa brn, monocl...|7.0+0.2 
fluoride, tri-........ PuFs 299.00 |purple, hex....../9.32 
iodide, tri-....... Pulesaseer ess 622.71 |bright grn, 6.92 
orthorhomb 
WAEPIOO ca teratin peeieie eve IPUNG Te em te itp aes. < 256.01 jblk, cub... - 3.45.0 14.25 
oxalate ..|Pu(C204)2.6H20....... S20,13 sllvel-grn ccs oasis ole tes ati a's 
ONIGS, Giste ics sac ce HEUOEocrtacn + re - 274.00 yelsh-grn, cub... ./11.46 
Slates ca ee eka ao EMA MOADE Tes cian nte ets sake 434.12 |light pink........ 
sulfate, tetrahydrate. |Pu(SO«)2.4H20... 506.18 j|coral pink....... Pee eat 
Polonium........... Posie teas ooamost 210.05 |a-Po: simple cub; 9.4 (for 
B-Po: rhbr B-Po) 
ammonium chloride. . |(NH4)2PoCle. . . ABR RRA S Sous oe cape es 2.76 
tetrabromide........ POBrie oo cos ees OLeOt MIDTIBNe TAG, OUD, » ci] > a8 eee 
dichloride....... PoChia:s. 280.96 |ruby red, 6.50 
orthorhomb 
tetrachloride........ PoCleiagueecsis 351.86 |yel, monocl or tric 
tetraiodide.......... POLGs cre sree ine tec FLT OZ IDL OF, oc cine cs a 
GGOKIdOS hc si ess s He POO veh CoE and 242.05 _ |red, tetr 
selenate............ BPOOS S008 vais ats GULOG ciwh powd ase ar al acre ae oaks 
sulfate, basic........ BRoOs BOe sao cack acta 564.16 Pwh: powd sects ic dlsecseelentet a 
disulfate........... Po(SOd saan oh) 40ReL Ge [PURO efile de oil nrcichenee tuna 
MONOMUNGS ca. sion a LOR cme ins gece) se ewe ORE MOU, en cacersae waleamae canine 
Potassium...........|Kalium. K............| 39.0983 /cub silv met..... 0.8620 
MOCtAteS ous «vc icae nue CaHiOns. erent 98.15 |wh, lust powd, 1.57% 
deliq 
acetate, acid........ K2C2Hs02.HC2Hi02....| 158.20 |col, need orpl, |........... 
hyer 
acetyl salicylate..... KCeH10..2H20........ BOE SO Mite ore angiiry crak nn seule a aa ete 
metaaluminate...... K2Al204.3H20......... 250:22\4 |col orate he + cap lero eae 
aluminosilicate......|Nat. orthoclase. 278.34 |wh, monocl, 2.56 
KAISisOs 1.518, 1.524, 
(or K20.Al203.6Si02) 1.526 
aluminosilicate. ..... Nat. microcline. 278.34 |wh, tricl, 1.522, |2.54-2.57 
KAISisOs (or 1.526, 1.530 
K20.Al203.6Si02) 
aluminosilicate......|Nat. muscovite, white | 398.31 |col, monocl, 1.551,|/2.76-2.80 
mica. KAl:SixO10, 1,587, 1.581 
-(OH): (or 
K20.3A1]:03.6Si02.2H20) 
aluminum Nat. leucite. KAISizOs..| 218.25 |col cr, 1.508...... 2.47 
metasilicate 
aluminum Nat. kaliophilite. 158.17 |col, hex or rhomb |2.5 
orthonilicate KAISiO,. (hex—+rhomb 
1540°) hex: 
1.532, 1.572; 
rhomb: 1.528, 
1.536 
aluminum sulfate....|Nat. kalinite. 474.39 col, cub, oct or 1.757% 
KAI(SO,4)2.12H20 monocl, cub: 
1.454, 1.4564; 
hex: 1.456, 
1.429 
OMe oi dace usics ee Potassamide. KNH:...| 55.12  |col-wh, or yel-grn,|........... 
hyer 
perorylammine (KSOs):NO........... 268.39 lyel cr, expl 
sulfonate 


Melting 
point, °C 


stab 122+2 |. 
to 206+3 
stab 206+3 
to 3194+5 
to 451+4 
to 476+5 
to 639.5+ 2 
681 


760 
50.75 


1037 


1425( + 3) 
777 


atm) 


.|d 500 


subl 190 


atm) 


atm subl) 


1140-1300 


1686+5 


ca 1800 
(rhomb) 


stab 319+5].... 


stab 451+4|.. 


stab 47645 |. 


Boiling 
point, °C 


—12H:0, 
200 


Solubility, in grams per 100 cc 


Cold Hot 
pane deh Other solvents 
PEI re. e225 ane 
, sce et ee sdila 
Cnn PES PS [Sods eae 
jp ee eee 
SPO | A ee 
hydrol 1) .inaeeeere s HCl, H2SO2 
(CES TN Pe ic i, ee 
iis SE 2 ce sl s h conc H2SQ,, 
HNOs, HF 
I tka i. s dil min a 
«one ate eae s dil mina 
Bl 8 cy |e cee s dil min a; 
vals dil KOH 
as oe s al, acet; i bz, 
CCkh 
«cs eavuipee sae s dil HNOs 
8, ne! [ei s HCl; sls al, acet 
onary oe | sn sl s al, acet; i bz, 
CCh 
Ein 
a. »...{s dil HCl 
RMPEMEAES ricci: i al; vs dil HCl 
oP sss i al; sl s dil HCl 
d to KOH/d dal;sa, Hg, NHs 
25320 49262 33 al; 24.2418 
MeOH; s liq 
NHs3; i eth, acet 
d d 8 al, acet 
ved. ved ealettal 
CS MP to iokcs so We 
i i da 
11,420 vs i al, acet; a dil a 
d d dal; a liq NHs 
0.623,d |6.6%,d_—_—ifial 


No. 


p239 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and Mol. 
Blame Formulae wt. 
Potassium 
ammonium tartrate. .|KNHiCsHiOe......... 205.21 
antimonate, hydroxo-|** Pyro’’-antimonate. 271.90 
KSb(OH)s.}H:0 
antimonide......... RaBSB erage tv's osicierrees 239.06 
antimony tartrate. ..|KSbC«H.O7.4H:0..... . 333.93 
orthoarsenate........ KsAsQasge..coscecnesk 256.23 
orthoarsenate, di-H . .}|KH2AsQy............. 180.04 
ortharsenate, mono H |K:HAsQy............. 218.13 
metaarsenite........ RAQU$ cy asinine iene te 146.02 
orthoarsenite........ BReAsOs esate ass 5 240.23 
metaarsenite, acid. . .|KH(AsO:2)2.H20....... 271.97 
Stratets 5..2<,1.2bRde KAuO:.3H:0 (or 2H:0)| 322.11 
BICC shicdia.1)s > ORE Ne stecwarteeae cas 81.12 
benzoate........... KC7Hs02.3Hs0........ 214.26 
diborane........... Diboranidex. K:B:Hs...| 105.87 
pentaborate......... Pentaboranidex. 141.32 
K:BsHs 
diborane, dihydroxy .|K:B:H«O:............. 137.87 
metaborate......... KBO: (or K:B2:0,)..... 81.91 
pentaborate... KBsOs.4H2O.......... 293.21 
peroryborate........ KBO:tHiO0. cc. 106.92 
tetraborate.......... K2B.07.8H20........ 377.57 
borohydride........ BRBeateh cnetsaecs sce 53.94 
boroxalate..........|KHC204.HBO:2.2H:0...| 207.98 
borotartrate........ Solution: cream of 213.99 
tartar. KC«H«BO7 
PROMALO shee ae oo HER ETOS oi ders cre .cic ce oa 167.01 
bromide.# .......2vcri- KE Bree 2 » srciciciecs'scoe 119.01 
bromoaurate........ KiAuBraliia asc 355 555.71 
bromoaurate, K[AuBr].2Hs0........ 591.74 
dihydrate 
bromoiodide, di-..... KiBres tee ccessoce 325.82 
hexabromoplatinate. .|K:[PtBre]..........--- 752.75 
tetrabromoplatinite. .|K2[PtBri]..........--- 592.93 
bromoplatinite, K:2{PtBra].2H20........| 628.96 
dihydrate 
bromostannate...... KaiSn Brolin... sc. * 676.35 
cacodylate.......... K[(CNs)2As0:].H20....| 194.10 
cadmium cyanide... .|K2[(Cd(CN),].........- 294.68 
cadmium iodide..... 2KI.CdIs.2H20........ 734.25 
calcium chloride..... Chlorocalcite. 185.54 
KCI.CaCh 
calcium magnesium /|Polyhalite. 602.95 
sulfate K:Ca:Mg(SO«)s.2H:O 
calcium magnesium |Krugite 875.24 
sulfate K2CasMg(SO«)s.2H20 
calcium sulfate...... Kaluszite, syngenite. 328.42 
K:Ca(SO«):.Hx0 
d-camphorate....... KsCwHuOu..5Hs0...... 366.50 
carbide 1): 6: (eet heehee an 3 64.13 
carbonate.......... MsCO serie ty-crnscocste ae 138.21 
peroxrycarbonate.... . K:C20s.H20........... 216.22 
carbonate, dihydrate.|K2COs.2H:0.......... 174.24 
carbonate, hydrogen.|KHCOs:.............. 100.12 
carbonate, trihydrate|2K2CO;.3H:0......... 330.47 
Garbonyl....... «ss. CCC ial «ose cmat sue 402.68 
Ghiorate.c.cc-0c0css KROIQs chance caste coe 122.55 
perchlorate......... 1290) OY | eon oemuree 138.55 


Crystalline form, 
properties and 
index of 
refraction 


1.636, 1.638 


col need, deliq...|...... 


col, tetr, 1.567, 
1.518 


col, cub cr.......|1.39 


col, hex 1.526, 


col, cub, sl hygr, 
1.559 


red-brn, rhomb...|...... 
vit, monocl cr... . |4.08 
red, rhomb.......|...... 
dk red-brn, cub... |4.66% 
blk, rhomb...... 3.747, 
WEE Ok cievareverasiaa te 3.783 
col, oct..........|1.846 
wh-yelsh cr 3.359 
powd, deliq 


col cub, 8 1.52. . .|754 


wh, trig, 1.548, 
1.562, 1.567 


@TAY. Cleans cer 2.801 
col, monocl, 2.60 
1.500, 1.517, 1.518 


col, need cluster, 
hygr 


col, rhomb cr... .|1.37 
col, monocl, hygr,|2.428% 


1.531 


col, monocl, hygr,|2.043 


1.380, 1.432, 1.573 


Jeol, monocl, 1.482|2.17 
col, monocl, 1.380,|/2.043 


1.482, 1.573 


col, monocl, 1.409,/2.32 


1.517, 1.524 


col, rhomb, 1.4717,|2.52 


1.4724, 1.476 


Density or 


Melting 
point, °C 


350 (vac) 


subl 400, 


DY, TMOMD Sars calles cata eae pets inte eet l wae ticle ale tees 


Solubility, in grams per 100 cc 


Cold 


0.25 al; 0.56 
MeOH; i eth 

i, d al 

i al, eth, chl 


sl s al; i acet 

0.14275 al; al s 
eth; s glyc 

a al 

sal, KBr; d eth 


sl s al; i eth 
s al 
is a, al, eth 


TOOS i erste sheers 


610+ 10 d 400 


0.75° 


21,810 


i al 
i al, conc HNOOH 


dal 

14.11% 50% al; 
sl s glyc, liq 
NHs3; i acet; 
s alk 

v sls al; i eth 


B-109 


Name 


Potassium 
chloride............ 


p241| Aypochlorite........ 
p242| chloroaquoruthenate 
(III) penta- 
p243!| chloroaurate........ 
p243?| chloroaurate, 
dihydrate 
p244| chlorochromate..... 
p245| chlorohydroxo- 
ruthenate 
p246| chloroiodate (III). . . 
p247| chloroiodide, di-..... 
p248| chloroiridate........ 
p249| chloronitrosyl- 
ruthenate (III) 
penta- 
p250| chlorodsmate (III)... 
p251 chloroédsmate (IV)... 
p252/| chloropalladate...... 
p253| chloropalladite...... 
p254| hezachloroplatinate. . 
p255 | tetrachloroplatinite.. . 
p256| chloroplumbate..... 
p257| chlororhenate (IV)... 
p258| chlororhenate (V)... 
p259/ chlororhodate, hexa-. 
p260| chlororhodite, penta- 
p261 chlororuthenate (IV) 
p262| chlorostannate...... 
p263/ chlorotellurate...... 
p264 chromate........... 
p265| dichromate......... 
p266 | perorychromate..... 
p267 | chromium sulfate... . 
p268 | chromium chromate, 
basic 
p269 |  citrate............. 
p270| citrate, monobasic... 
p271| cobalt carbonate, 
hydrogen(ous) 
p272| cobalt (II) cyanide.. 
p273| cobalt (III) cyanide. 
p274| cobaltinitrite........ 
p275| cobaltinitrite, 
hydrate 
p276| cobaltinitrite, 
hydrate 
p277 | cobaltmalonate (II).. 
p278| cobalt sulfate (II)... 
p279| copperchloride...... 
p280| cyanate............ 
p281| cyanide............ 
p282| cyanoargentate (I). . 
p283| cyanoaurate........ 
p284| cyanoaurate (III)... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Hq veel W aaeeyaner ore | 
K[{AuCh].2H20........ 


Peligot’s salt. KCrO;Cl. 
K2{Ru(OH)Ch]........ 


KalIrGloinwrea: toasts 


KsfPdCle]iiiic sera ease 
KsPdGlemncce si on. e 


Ka(PtChs\annnst ee eee 
KIPtCll ganas sate 


Nat. tarapacaite. 
K:CrOu 


Potassium chromium 
alum. 
K[Cr(SO«)2].12H20 


K2CrOy.2(Cr(OH).CrO,) 
KsCeHs07.H:0........ 


Ke MsCesOres, ccc scisit sate 
KHCOs3.CoCOs.4H20.. . 


K«(Co(CN)s].......... 


Ka[CO(CN)9].......... 


Fischer's salt. 
K;s[Co(NOs)s) 
Ka{Co(NOs)s].H:0..... 


Ka[Co(NO2)«].1}H20. .. 


Ka{Co(CsH20,4)2]....... 
K2S04.CoS0O..6H:0.... 


Potassium argento- 
cyanide, K[Ag(CN)s:] 
K[(Au(CN))3]........... 
K{Au(CN)4).14H20... . 


Mol. 
wt. 


452,27 
470.29 
479.30 
341.23 
437.36 


209.00 
81.12 
65.12 


199.01 


288.10 
367.16 


Crystalline form, 


. Densi 
properties and ay OF 
index of me 
refraction # ¥ 


cub, col 1.490... . 


TA SOL ONG, os odes atew as vee os 
POCO PF Seater de Cals seettooe ee 
yel, monocl...... 
yel, rhomb pl.... 


yel, rhomb....... 
col, monocl...... 


red-brn, tetr 
(yel cub) 
yel, cub, ~ 1.825 
red-brn tetr, 
1.64, 1.67 


3.499% 
3.38 


col, cub, 1.657... .|2.71 
pale yel, octa- 
hedral 
yel, rhomb, 
B 1.74 


2.73218 


red, monocl or 2.676% 


tricl, 1.738 


rmered, CU !:.6 0% 5 lacneptametes 
vit-ruby red, cub, |1.826% 
oct, 1.4814 


vit brn amorph_ [2.281 


redsh-brn cr, 
deliq 


wh-yel, monocl pr 1.878% 


Vel PE; OUD uc tse lawas une ere 


red pr, monocl, /2.218 
1.481, 1.487, 


1.500 
red need......... 2.86 
col, tetrag....... 2.056" 


col, cub, wh gran,|1.52!¢ 
deliq, very pois, 


1,410 
cub, 1.625 2.36 
col, rhomb....... 3.45 
col tabl..... WhLewis| [Mere enter ee. 


Melting 
point, °C 


Boiling 
point, °C 


—3H:0, 150 
(7 lal HIN aot 
(ee) Ha aero 
d 105 


monocl 


d 200 


Solubility, in grams per 100 cc 


Other solvents 


sl s al; s eth, 
glye, alk 


i al, KCl, HN.OH 
ial 


d alk; 


sis al, KCl 


is dil HCl, dil 


10.881*-6 al; 4.91196 
MeO; s glyco 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. Name 
Potassium 
p285| cyanocadmate...... 
p286 cyanochromate (III) 
p287 cyanocobaltate (II). . 
p288| cyanocobaltate (III). 
p289 cyanocuprate (I)... . 
p290| cyanomanganate (II) 
p291 cyanomanganate 
(III) 
p292 cyanomercurate..... 
p293 cyanomolybdate..... 
p294| cyanonickelate (II).. 
p295|} cyanoosmite........ 
p296} cyanoplatinite...... 
p297 cyanotungstate (IV). 
p298| ethylsulfate......... 
p299| ferricyanide......... 
p300| ferrocyanide........ 
p301 fluoberyllate........ 
p302 fluoborate..-....... 
p303 fluogermanate....... 
p304 fluomanganate (IV).. 
p305| fluoniobate, penta-.. . 
p306 | fluorescein deriv..... 
p307)) Guorden 52s. 
p308| fluoride, acid........ 
p309 fluoride, dihydrate. . 
p310 hexafluorophosphate . 
p3il fluorotungstate...... 
p312| fluosilicate.......... 
p313} fluostannate........ 
p314| fluosulfonate........ 
p315 fluotantalate........ 
p316| fluotellurate, di-..... 
p317| fluothorate......... 
p318} fluotitanate......... 
p319 fluozirconate........ 
DOCU TOCMAMtOcs ss soe ross 
p321| gadolinium sulfate... 
p322 gallium sulfate...... 
p323 | digermanate........ 
p324| metagermanate...... 
p325| tetragermanate...... 
p326| glycerophosphate.... 
p327| hydride............ 
p328| hydroxide.......... 
p329 (tri-)hydroxyl- 
ammine trisulfonate 
p330| herahydroxyplatinate 
p331| imidolsulfonate...... 
pase! Jsodatedneteis... +005 
p333 | iodate, acid......... 


Synonyms and 
Formulae 


K2[Cd(CN),].......... 
KalCr(CN)s] ne 
KalCo(CN)s). scr 55-5 
KalCo(CN)s].......... 
K3(Cu(CN).4]........-- 
K4{Mn(CN)s].3H20... . 
K3[Mn(CN)6e] 


K2{Hg(CN)]..-...---- 
Ka{Mo(CN)s].2H2O... . 


Ka{Ni(CN)4].H20 
K«(Os(CN)6].6H20.... - 


K2,[Pt(CN),].3H20.... - 


Ka[W(CN)s].2H20 


KC2HsSO,. Ae 
KsFe(CN)e. . . 


Yellow prussate of 
potash. 
KiaFe(CN)s.3H20 


Nat. avogadrite. KBFs. 
KReGebeu. fusca ccn ted 
RaMnl drop oe erie 
Potassium oxyniobate. 


K2NbOFs.H20 
K2CwHOs.......-..-. 


Nat, hieratite. K2SiFs. . 
KeSnks. Hens cee 
MARAE T Need cee 
K2TeOsF2.3H20....... 


KeThFs.4H:0 
FOSTiF'ss Ha? cos eaves 


K2ZrFs. 


K2S04.Gd2(SO«)s3.2H20 . 
KGa(SO,)2.12H:0 


(KSOs)s.NO.1}H20... . 


K2{Pt(OH)s) 
(KSOs):NH.........-. 


Mol. 
wt. 


294.68 
325.41 
371.42 
332.32 
284.92 
421.50 
328.35 


382.87 
496.52 


259.00 


556.76 


431.41 


584.43 


164.23 
329.26 


422.41 


163.21 
125.91 


264.78 
247.13 
300.12 


408.50 
58.10 


78.11 
94.13 


184.07 
388.06 


220.25 


328.90 
138.16 
392.14 
345.84 


496.29 
258.11 


283.41 


84.12 
812.98 
517.13 
303.38 
198.79 
512.55 
248.26 


40.11 
56.11 
414.52 


375.34 
253.34 


214.00 
389.92 


Crystalline form, 
properties and 
index of 
refraction 


col, cub 
yel, rhomb....... 


yel, monocl...... 

col. rhbdrs... J... 

deep bl, tetr..... 

red, rhomb, 
1.553, 1.555, 
1.571 (Li) 

col, cr pois....... 


yel, rhomb....... 


red-yel, monocl 
cr or powd 

col, yel, monocl, 
8 1.607 

col, yel, rhomb, 
blue fluor, deliq 


It yel- grn cr 
powd 


wh, monocl...... 

red, monocl, 
1.566, 1.569, 
1.583 


lem yel, monocl, 
B 1.577 


col, rhomb....... 

col, rhomb or 
cub, 1.324, 
1.325, 1.325 

yel, hex, tab 

col, monocl pl or 
leaf 

yelsh-red powd... 

col, cub deliq, 
1.363 

col, cub, deliq.... 

col, monocl pr, 
deliq, 1.352 


col, cub or hex 
1.3991 

monocl pr....... 

short, thick pr. . . 

col, rhomb....... 

micros oct, 
monocl 


col, monocl lust 
leaf 

col, monocl, 1.466, 
1.455 

col, rhomb deliq. . 


col-sl yelsh mass, 
hyer 

wh need 1.453... . 

wh, rhomb deliq. . 

col, monocl pr... . 


yel, rhomb....... 
col, monocl...... 


col, monocl...... 


Density or 
spec. 
gravity 


2.45516 


1.9897 


(anhydr) 
1.843 
1.8525 


1,85" 


hex 3.08 


3.053 


1.91 
3.50316 
1.895 
4.3121. 


Melting 
point, °C 


—3H:0, 100 


—2H20, 115)... 


—3H:0, 70 


red heat 
d 350 


d ca 225 
41 


ca 575 


— H:0, red 
heat 


Boiling 
point, °C 


d 400-600 


1.47 
2.044 


360.4 + 0.7 
—H,0, 
100-200 

d 160 

d 170-180 


1320-1324 


CANES ee reser speed CRT Ry Reach Rear el etic othe a oir 


Solubility, in grams per 100 cc 


es Other solvents 


Cold 
water 


92.318 


4) 
349.31 


9.3% 
6i7 


0.12175 
6.919 
3.718 
6.919 
sls, d 
sls 


2.15 
0.556° 


0.7812 


33118 


sal 

i eth; 0.0017 al 
da 

i al, eth 


sl s al, eth, H2SO« 


i al, eth 


s al 
i al; s acet 


8 acet; i al, eth, 
NH; 


s conc HCl 
ad conc HF 


s HF, NH;; i al 


s KC:H;0;; i al 
is HF; ial 


val sal 


da;ial 


i NHs 


i CS:, eth, bz 
vsal;ieth, NH; 


s KI; i al, NHs 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, , Solubility, in grams per 100 cc 
Synonyms and Mol. properties and Density or Melting Boiling 
No. Name F 1 +t ind f spec. int, °C int, °C 
‘ormulae wt. index o: , point, point, 
. gravity Cold Hot 
refraction Other solvents 
water water 
Potassium 
p334| iodate, acid.........|KIO3.2HIOs.......... $65.83 slcol,, tricl bs 6. soe Sa diese POMC he Ce MEL 
p335| metaperiodate.......|KIQu...............-- 230.00 col, tetr, 1.6205... |3.618, 582 —0,300 0.66% —s v sls KOH 
PAsOn iodideso enn <-Select e oe ek 166.01 |col or wh, cub or |3.13 681 1330 127.5° 208100 1.88% al; 1.3125 
gran, 1.677 acet; sl s eth; 
s NH 
POST)| 1OAIdEg tlissesieso .eol/Mla SHOT tees cst 428.82 /dk bl, monocl, 3.498 31 d 225 V Aci’ Mc. oe sal, KI 
deliq 
Doss iodosurates- ner... 4| RAULInCeme eerie etsoo9 bik lustior...) cclenevatedse: ATU SOvae a) Ubi aveuietorenieretie 3,0  evcouee s dil KI sol 
p339| iodoiridite.......... Roalnleiinepeates < sarc |LOssOS, STICE Ss lease. eterna aco We d Soneenareeretaalh i ial 
p340| iodomercurate (II) {K:Hgl« (or KI.Hgl2)...| 786.41 jyel cr, deliq......].-.--- 6.5. {occ c cece cele ee eee eee vs PM rar 1 
tetra- 
p341| iodomercurate (II) |Potassium mercury 620.47 livell priideligij. /6.c|s0.sin ease « 105 (eB ive (aye 341% al; s KI sol, 
tri- iodide. ac a, eth 
KHels (or KI.Hgl2) 
p342| iodoplatinate....... RGPtY eater ene 1084.72) ||bik)rect;..05,..4|/£000 8 lm edie | PPerPrinviosioe yt a,d ial 
p343 | iridium chloride... ...|Potassium hexachloro 483.12 |redsh-blk, cub... .|3.549 a REP us... eR 1,1220 8 ial 
iridate. KaIrCle 
p344| iridium oxalate...... Ka{Ir(C20,)3].4H20..... 645.63 |orange, tricl cr.. .|2.510" —H20, 120 |d 160 8 vs ial, eth 
p345| iron chloride, (III).../Nat. erythrosiderite. 329.33 j|red, orthorhomb..|2.372 |........... RII IIR ee yh 
2KCI.FeCls.H:0 
p346 | iron chloride (II)... .|Rinneite. 408.86 |rhbdr, 1.589, pe ee ee en Rr ia 
3KCI.NaCl. FeCl: 1.590 
p347| iron (III) oxalate... .|KsFe(C20,4)3.3H20..... 491.26 |emerald grn, 2.133% —3H20, 100/d 230 4.79 118100 ial 
monocl, 1.5019, 
1.5558, 1.5960 
p348| iron sulfate (III)... .|/KFe(SOs)3.12H20...... 599.32 |vlt, cub oct, 1.83 Ch nnn |Rerre ssei.at 2012.5 vs ial 
1.452 
p349| iron sulfate (III)... ./Nat. krausite. 1006.51 |pa yel-grn, 1.806 28 Ct ee eee Mme 
K2S80,. Fe2(SO«)3.24H20 monocl, 1.482 
p350| iron sulfate (II)... ..|K»SOy.FeSO..6H20..... 434.27 |grn pr, monocl, (2.169 d TAIRA ORAS 0 —-_—i(ititsC ENC I ce Se 
1.476, 1.482, 
1.497 
p351) iron sulfide......... KF eS: osc s scart) 150.08) “|purp,thex:.......6 25OSicvee tise): 03 3A. 4 neato (TN eis hn ce 
PSST! Jactate secs icscccwse TR CigEy clase E50 ote cen frelon oleae os wees als ates ee bre ee laeeerece ; f: e008 Ansa sal; ieth 
H8bs\|)  lauratedceus cece all CulinOer.cec.sa 238.42) lamorphi so. oot... llenemnsg tacos. Se ie alie.e.s ors a -cpale:t ol la ee 4.518 al 
p354| laurate, acid (mixt)..|KCi2HsO02.CisHuO2....| 438.74 |wh, wax like sol..|........... 1 a | Es ess oa 0.90435 al 
p355| lead chloride........|Nat. pseudocotunnite. | 427.21 lyel..............).....00005. 490 PI) | I 
2KCI.PbCk 
p356 |} magnesium car- KHCOs.MgCO3.4H20..| 256.50 |col, tricl or AcVSmmanbaes Nias. 8 L AM al geausiste xe +525 d +. $0 |. s.qtodeeal ian eee 
bonate, hydrogen rhomb 
p357 | magnesium chloride../Nat. carnalite. 277.86 col, rhomb, deliq, |1.61 265 W.0Ot Ml iemmeisee 64.519 d dal 
KCl.MgCh.6H20 1.466, 1.475, 
1.494 
p358| magnesium chloride |Nat. kainite. 248.98 col, monoclisd... (213s toe Hat. .2e sees. J). edited aos 79.561 lll sieges ial, eth 
sulfate KCl.MgSQu.3H:0 
p359 | magnesium chromate|/K:CrOi. MgCrO«.2H:0..| 370.53 |tricl..... 46... 5.12.59 cy boo hes. Oy delve [eee ce cues edde oclewe obi 0-0 0s enmel aitat nee 
p360| magnesium phos- KMgPO..6H2O........| 266.48 |wh, rhombcr....]........... Se SHSOFCE Ol: -scerertsevey sie deo ll. «ss sa eel eee ee 
phate, hexahydrate 
p361| magnesium selenate../K:SeO.,.MgSe0..6H20. .| 496.52 |col, monocl, 2.3645, DYE COMET lla tas reorctcacicn 8 a NS ee eee 
1.497, 1.499, 
1.514 
p362|} magnesium sulfate.. .|Nat. langbelinite. 415.01 |tetrah...........|2.829 7 nn) FPN CES Tn 
K:S04.2MgSO, 
p363 | magnesium sulfate...|Nat. leonite. 866:70: lod], monool, 1.483;|2:2019 sae Wee aes dpe oe V8 Me ooo « civiarelfimtetetel sa atetnne iets em 
K:SO..MgS0Ou.4H2O0 1.487, 1.490 
p364| magnesium sulfate.. .|/K2S04.MgSO«.6H20... .| 402.73 |col, monocl, 1.461,/2.15 ly py Pere eel meme 19.26° 50.81 2h scree katate 
1.463, 1.476 2520 
pS65) malate gp insjs<ss. 0: KiCW Ops eens 210,28 ,4\ool, viscidjmassa....\l\-.<.. « « «or wintalerteteemariaie allie, «ssi steserelene ee rs AS set ogcle as 
p366| manganate......... Is MnQOeasts vavecies canect 197.14, eigen; rhombe.p 5. << sas cede 21100 pate dl oa eee d d s KOH 
p367| permanganate....... KMnOittes oe «ocu88 158.04 |purple rhomb, [2.703 PES aC YT em | eet ans: 6.38% 25% dal; vs pana 
1.59 acet; s H230O« 
p368| manganese Chloromanganokalite, | 424.06 |trig. 1.50........ 2.31 + Lom Fratton atts soars 8 Cations (Peirsol © 2. ce eit 
chloride(ous) 4KCl.MnCk: 
p369 | manganese sulfate(ic)}K Mn(SO,)2.12H:0..... 602.35 alvit, cub, (aot)s,.. leemexvccta: alleeeereete aerial lectins. nee (  eniaccg| (or ccs or as 28% 
p370| manganese Manganolongbeinite. 476.20 |rose, tetrah, 3.02 BEO mg cy ils nziyeraren cre aiftadelarsin, cious of oe «0161 gee ean an ean EE 
sulfate(ous) | K280«2MnSQ, 1.572 - 
p371| mercury tar- KeHgCeh, oo. .0 0c 58 887. 76g¢] Whior powd wsic:.|s0> ace dat cae eres alc cence tae is vy ee | eee ial 
trate(ous) 
p372| methionate......... Potassium methane. 252.86 |monocl)(6 1.639...(2.376 Wii c namadlcwcseeesnvue Bd esapRe ones0s5 | a Ut 
disulfonate. 
K:CH:(S8Os): i 
p373 | methylsulfate....... 2KCH:SO..Hs0....... SLBA 9 fav Oi iake io 00s wins ateydcoll ee eae ione 08 ie meme ie atone Besy Away ie secre is al > 


Potassium 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


apse Formulae 


molybdate.......... Ka MoQO iin viecc:acs csr 

permolybdate....... K:0.3Mo0..3H20...... 

trimolybdate........ K:20.3Mo0s.3H20..... . 

molybdenum Ka{Mo(CN)s].2H20. .. . 
cyanate......... 

myristate, acid KCuH2702.CisH2202 
(mixt) 

naphthalene — 1,5- K2CiHe(SOs)2.2H20... . 
disulfonate 

nickelsulfate........ K2S0..NiSO..6H20..... 

Nitrates jew so. sus Saltpeter. KNOs....... 

Hibide iden we ces es aN ae eects areesiarare actos 

Nitrite: ~ .<.0s 052 35 BNO si ods ce acct ese 


m-nitrophenoxide....}KOCsH«NO:.2H:0.... . 


p-nitrophenoxide. .. .|KOCsHsNO:.2H:20..... 
nitroplatinite....... K2Pt(NOs)a.........-. 
nitroprusside........ K,{Fe(NO)(CN)s].2H:0 
nitrososulfate....... K:803(NO):........... 
oledte Po ces KCisHasO2............ 


oleate, acid (mixt)...|KCisHss02.CisHOr. .. . 


OemMAten ssi cee ss css K20sQ..2HsO......... 
osmiumchloride..... KaOeClesie a ieds feces. 
osmylchloride....... KrOs8O:Chk. .........-- 
osmyloxalate........ K2{0802(C20.)2].2H20 . . 
oxalate ce s.c-'o.'s tiers K:C204.H2O........... 
oxalate, hydrogen....|KHC:0............... 
oxalate, hydrogen. {KHC:0«.H20.......... 
monohydrate 
oxalate, tetra-....... KHC204.H2C204.2H:0 - 


oxaloferrate (II)..... K:2{Fe(C20.4)s].2H20... . 
oxaloferrate (II)..... K{Fe(C20,)3].24H20.... 
oxaloferrate (III)... .|Ks{Fe(C20«)s3].3H20. .- . 


oxalatoplatinate..... 
oxalatouranate (IV) . 
oxide, mon-......... 
peroxide............ 
oxide, super-........ BOtrecsecrcdese sacnes. 
oxide, tri- (sesqui-) . . 
palladium chloride . . 


K;3{Pt(C20.)s].2H30. .. . 
K,(U(C20.)4).5H:20..... 
KO nea eas clon 


palladium chloride . .|K2(PdCls)............ 
palladium oxalate. . .|K2{Pd(CsO«)3].4H:0.... 


palmitate, acid (mixt)|KCisH02.CisHasOz. .. . 


1-phenol-2- KCsH«(OH)SOs.H:0... 
sulfonate(o-) 

1-phenol-4- KCsH«(OH)SOs....... 
sulfonate(p-) 

phenyleulfate....... KCoHsSQu............ 
metaphosphate, hexa-|(KPOs)s.........-...- 
metaphoephate, tetra-|(KPOs)s.2H:0......... 

orthophosphate... ... KsPOUGES bop esc es 

orthophosphate, di-H |KH:PQ,.............. 

orthophosphate, Ks POi.ck 36 facies 
mono-H 

pyrophosphate... .. -|KeP:071.3HsO.......... 

subphosphate....... K2POs.4HsO0.......... 


Mol. 


238.14 


596.06 
580.06 


496.52 


494.85 


400.53 
437.13 


101.11 


131.31 
85.11 


213.24 
213.24 
457.32 
330.18 
218.28 
320.56 


603.03 
368.43 


481.12 
442.21 


512.47 
184.24 


128.11 
146.13 
254.20 


346.12 
316.03 
491.25 


485.36 
836.59 

94.20 
110.20 

71,10 
126.20 
326.42 


397.32 
432.71 


550.96 
230.29 


212.27 


Crystalline form, 
properties and 
index of 

refraction 


spec. 


wh powd or 4-sid 
pr, deliq 
It yel cr, monocl.. 


wh, waxlike sol... 

monocl, 1.485, 1.797 
1.669, 1.697 

b), monocl, 1.484, |2.124 
1.492, 1.505 

col, rhomb or 
trig, 1.335, 
1.5056, 1.5064 


2.10916 


wh-yelsh pr, 1.915 
deliq 
flat or need...... 1.6912 


1,452 
wh, wax-like solid 


vit, cub, hygr....|.......... 


wh, monocl, 2.12739 
1.440, 1.485 
1.550 
col, monocl, 1.382,|2.044 


col, tricl, 1.415, |1.836 


1.536, 1.560 


Pae\ fo Mt (fear BN, IG Citta ieee 


yel, monocl...... 2.563 
col, cub, hygr... .|2.32° 
wh, amorph, deliq 


yel, cub leaf..... 2.14 
ys RRS SE ete, Secs IR Senet 
yel-grnsh-br cr, /|2.67 

tetr, 1.710, 1.523 
It red, oct....... 2.738 
el need 355 5c. diveveliviee s.c00: SOR 
wh, fatty gol... ...:.)s.c.0sssesei « 
rhomb, 1.527, 1.87 

1.568, 1.647 
rhomb, 1.571, 1.87 

1.608, 1.694 
rhomb leaf.......|.......... 
col mass, hygr 2.107 


col, rhomb, deliq . |2.564!” 


col, tetr, deliq, 2.338 
1.510, 1.4864 

wh, amorph, deliq].......... 

ool, deliq........ 2.33 


Density or 


gravtiy 


Solubility, in grams per 100 cc 
Melting Boiling 
+: °, Hf oO, 
point, °C point, °C Cold Hot 
Other solvents 
water water 
919 d 1400 184.6% vs ial 
G180):.° 2 pisaen ase ss sls 8 vals al 
B71 PL | sascees tes 0.2215 Stik ahllendiiastes:...fthe 
(anhydr) 
=28D,  Messnme cones vs vs 0.00172° abs al; 
105-110 i eth; d HCl, 
H2SO. 
pS FG horn torre ic. nites socio Preeti 3 0.453135 al 
shiazeppearatenaie 3 Usha tacolaet eeas 8 ERO UTC ic Sot OTe atone 
Chealeie  (kodabinooene 79 BO.B8 © Wein cerccteya grateatsuars 
tr-trig 129 |d 400 13.30 247100 i dil al, eth; 8 lig 
m.p. 334 NHz, glyc 
le a) At, Ceneerinee De a eters: sisvegess | atevsigieeasiarenatoteleagees 
440 d 281° 413100 s hot al;-v 8 liq 
NH: 
—H:0, 130 |d CHET fe jos Ie Bere ere sal 
—2H:0, 130/d se ame aR lictscerscsieotes: sls al 
Pea) enishiss 8 518 d 3.818 8 Sia isan eiers sicistersyersy¢ 
aja) svcisteia seve | aterstegaraisiy sabe 10016 See onl | i 
1278 expl tion u sta 12165 cd o8 |) oti ctecrnevs ial 
AP atos na:2 avecie ies 25 8 4.315135 al; 
100® al; 3.5% eth 
O56) am Te ceetersrtee ss 8 8 5.2 186 al 
=H) Tickicdens eas sls s,d i al, eth 
>100 
GiGOO 7 Wivwaewsterces. 8 ial; s HCl 
d 200 (in H |........... Fi EE tea) onlin dl IE meet atid a rcoh Pci 
atm) 
—H:0, 80 jd 180 0.7515 3.08 Sepadi im s<eehe 
= Hs 1003) of. <.<aia0s| noatpedtents BOM. ait acest aasiertnatea: atctepte 
@ GRAS Uieesscnceccs 2.5 16.710 ial, eth 
d BS ae lc vay sntcnasscs: dal 
rege Ga) LAr ce cr 8 nn Boers eter ser tee 
genres a Bil |seavauteiste caveats 92% d i al 
—3H:0, d 230 4.79 117.71 |i al, NHs; 8 acet 
100 
—H:20, 100 |........... sl s Phe pt Realeoal is che cose eta 
GS350 A ieee vs vs s al, eth 
490 Ct Se LP al SCOR Bene aieeen iets ces at en See 
380 d at Hi laa | (oer SR Ra dal 
SBOE hin crszessraretaae Cale een | Moe aria d dil H2SO. 
11° 7 i cermaaa Bain Sts 8 8 al s® al 
170 MPE Petia oem ee vale sls s HCl; i al 
Chey te! | Pen ecsascas 0.83327 OOO G ih Brogeisiatseienera] eal ves 
—4H:0, 80 
CY 8. ah AM Doge (3 85 — Ones A OoeCe oe 0.198"? al 
400 cade Bos ststaee cre ye ede ati sal 
SOOM Felette:crererece opt atroashchele ete fs! .0101 3,05 9 esin eetemoTeiv a terer esr tere ats 
d 150-160 |d ye ON Gagenneac valsal 
810 1320 8 8 i al 
—2H:0, 100]........... 1004 Bidhode gown he | ax semraniicts:.«:-! defitere 
1340;¢ tag © | rs tee 90% 8 i al 
rhe Rie | Wiseten oe near 33% 83.5% ial 
di gre | lktanagon srt 167%” ves veal 
—2H20, 180] —3H:0, 300)s ve ial 
40 —4H:0, 150\v s Vi. . bonged, ace 


No. 


p422 


p423 
p424 
p425 


p426 
p427 
p428 


p429 


p430 
p431 
p432 


p433 
p434 
p435 


p437 


p438 


p439 


p440 


p441 
p442 
p443 
p444 
p445 
p446 
p447 


p448 


p44 
p450 
p451 
p452 


p453 


p454 


p455 


p456 


p457 


p458 
p459 
p460 


p461 
p462 


p463 


p464 
p465 


nitrocobaltate (III) 
sodium sulfate 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


3K2S0u..Na2804........ 
Rochelle salt, seignette 


salt. KNaC«Hi0s.4H20 


Name Synonyms and Mol. 
Formulae wt. 
Potassium 
hypophosphite...... KESPOR...... RAN 104.00 
orthophosphite, di-H.|KH2POs..............| 120.09 
phthalate, hydrogen.|KHCsHiOy........... 204.23 
Dicratens ai sss yt CHAN stein pres 267.20 
piperate, itss secerss KC Hear tierce sere 256.31 
platinate, hydroxo-. .|K2Pt(OH)s............| 375.34 
platinorhodanide. . . .|K2{Pt(CNS)«].2H:0....| 657.82 
platinum iodide, MisPtlen bc cwcteanc ont 1034.72 
hexa- 
plumbate, hydroxo- .|K2:Pb(OH)s........-.. 387.44 
praseodymium sulfate|3 K2SO«. Pr2(SO«)3.H20. .|1110.81 
propionate..........|/KCsHsO2.H2O......... 130.19 
propy] sulfate....... KCsH8 Ogee oe gat 178.25 
PErTHON StS iets: co a1 MR OOR ae ayes ots sn avo 289.30 
rhenium (IV) K2[{ReCls]....... 477.12 
chloride 
rhenium (V) Ks[ReOCh).. 5... 0. 457.67 
oxychloride 
rhenium oxycyanide .|K3[ReO2(CN)4]........| 439.58 
rhodium cyanide... .|Ksa{[Rh(CN)s]..........| 376.32 
rhodium oxalate..... Ka{Rh(C20.)3).44H20...| 565.34 
rhodium sulfate.....|KRh(SO,)3.12H:0..... 646.38 
ruthenate.......... K2RuQs.H20.......... 261.29 
perruthenate........ KRuQs 204.17 
d-saccharate, acid. ..|KHCeHsOs............ 248.24 
walicy late 552-271 a)| C7 HIOS ga wis vie eiersmi cent 176.22 
santoninate......... KG gai coc one vary 302.42 
selenaste ince ccc ata KaSeteocciaa soe caus 221.16 
selenide... ..-. 5... KaSere i orpeacaisnen aches 157.16 
selenite. o cis. ses K2SeOs 205.16 
selenocyanate....... KSeGN icici ccte i crete 144.08 
selenocyanoplatinate |K2Pt(SeCN)s..........] 903.16 
selenothionate......|/K2SeS:06............. 317.29 
Gisilicate f:.:. ccecinaerte BisBinOay coi once ave 214.37 
metasilicate......... 8 a ieee 154,29 
tetrasilicate......... K2S8i00s,HxO0.......... 352.56 
disilicate, hydrogen. .| KHSix0s.............. 176.28 
silicotungstate...... K«SiWi20w.18H20.... .|3354.95 
silver carbonate... .. MAGCO8s oie er cent 206.98 
silver nitrate........|KNOs.AgNOs......... 270.98 
sodium antimony KNaSbC«Hi07........ 346.97 
tartrate 
sodium carbonate. ..|KNaCO:.6H20........ 230.19 
sodium ferricyanide .|K:Na(Fe(CN)s]........ 313.15 
sodium K:Na[Co(NO:)s).H20 ..| 454.18 


664.84 
282.23 


Crystalline form, 
properties and 
index of 

refraction 


wh, hex, deliq.... 


wh cr, deliq 
col, rhomb....... 


yel-redsh or grnsh, 


rhomb, 1.527, 
1.903, 1.952 
lt yel cr powd.... 
yel, rhomb....... 
red, rhomb 


Dike, ‘oul. se « 


col, rhomb....... 
wh cr, hygr, or 
wh leaf, deliq 
wh cr powd...... 
wh, tetr, 1.643... 
yel-grn cr, oct... 


yel-grn cr, rhomb 
or monocl, 1.52 


red cr, monocl .. . 


pa yel, monocl, 
1.5498, 1.5513, 
1.5634 


ool, trick ss. 0.) s%.2 


wh cr powd, deliq 

col, rhomb, hygr, 
1.535, 1.539, 
1.545 

wh cub, reddens 
in air, hygr 


col, monocl pr.... 


col, rhomb, 1.502, 
1.513 


col, rhomb (7), 
1.520, 1.528 
wh, rhomb, 
a 1.495, 8 1.535 


wh, rhomb, 1.480, 
1.530 


wh, scales or 
powd 


Solubility, in grams per 100 cc 


auiteie, oF Melting Boiling 
ps ar MR 
Ane point, °C point, °C 
ROD RPO A d ecules « Were snare fait SOUS 330 
«a vevevard MRE, d oie e audlel s Gate (2200 vs 
UeBSO> bag pects ove ene ei | cevataca ears ee aire 10% 33100 
1.852 exp ZIG! 8), one ee bo 0.515 25100 
ean. i6 Fibea im shim Poe vobs ler eitigt wie eveauate “etgtebaes sls vs 
OK BBR 20 d 160 + MR ad eee 
ar arora aealeg rains) etre Nene ae tikony .|8 860 
1.903 cpa panes ccte |sceeeeee sa 
Pevck Merson th SSC ee ae d d 
See Ce erat aire swat | tcre entetite tert Fie Mamata NP Sims) ne 
fe rete eee = HO}. 120} icc owe a eO7ee 359 
webhost its MLS Pee fone tied so wll db icipe waaite fe iate. (5 vs oeeeer hee 
4.887 550 1360-1370 {1.2120 14,0100 
3.34 Tae meee Bll cravevednc halt ike s 8 
06 eae men sd le ss epee crises ceceew ee 8 reir oe 
2.70% d 300-400, |........... 8 8 

vac 
wee ee.) Ae 4 ee a vs vs 
QATV —4}H20, lv s vs 

190 
2.23 Sy Haeismrniter toMy arias eveccalaace eae 8 Pio scasveeiene 
ah es a —H20, 200 |d 400 vac ivs 
+ OO a d 44 119 4.00 4 we s,d 
oA is eee fo ts) a isvvicncineos ask Nl oh ake ceiraitn eit, ote 1,16 
£8010 wo My he die see neo 0 a'e ups |e ane «oes aie 8 coueences 
Ce i ae ako. er ee ee ad 8 eee tew eee 
BIIOOs MMtbeE hsm vis os ete vk lve eweaemee 110,5° 122.2100 
FOOL hs ss tt he ete hele roast sd 8 
aR vies ae ae d 875 = siegtaseetgeee ts + :0ve pa 
2.347 LOR ora! Biss) site stare Oise 8 8 
3.378125 CE. | rie PIS | 
acti bi ee, d 250 J 0s gine ress Oe eo ee 
2.4564 LOUSH-1OE | | cs «Weleda! eta | A 
Oo eeeO eg 976 aieibicer eared aero aw 8 
2.417 re RO DBO cr ices 8 8 
2.417 BB SE8S El cassas ees u [eae | ae 
ae NOS —17H20, so ete nilers 1 Gaeaet vs 

100 


Other solvents 


v sls abs al, 
NHa; i eth; 


s KOH 
s HCl, HNOs 
22,213.95 % al 


vaslsal 

8 a; i conc Hay; 
dh HeSOu 

sls HCl; s 
H2S0O,; i al, eth 


v sisal; i alk 


sls al 


ial 


ial 


vs acet;s MeOH; 
sls al; eth, bz 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


p467 
p468 


p469 
p470 


p471 
p472 
p473 
p474 


p475 
p476 


p477 


p478 
p479 
p480 


p481 
p482 


Name 


Potassium 


Synonyms and 
Formulae 


stannate, hydroxo-..|K:Sn(OH)s.......... 
stearate............ KRG bins esto ce axe 
stearate, acid (mixt).|KCisHasO2.CisHaeO>. .. . 
strontium chromium |KSrCr(C20,).6H20..... 
oxalate (ic) 
styphnate.......... KCeH2N10s.H20....... 
succinate........... K2C«HiOu.3H20....... 
succinate, hydrogen .|KHC«HiOy........... 
succinate, hydrogen, |KHC«Hs0u.2H20...... 
dihydrate 
succinate, hydrogen .|KHC«HsOu.CiHeOu.... . 
Bulfateccs. sacs avs ae Nat. arcanite. K2SO,... 
perorydisulfate...... KaSsOs. tae se ie a sees 
pyrosulfate......... Ce ee aes 
sulfate, hydrogen... .|Nat. mercallite, 
misenite. KHSO, 
sulfide, Gini. .cccccis es irosietomiarercly creo unde 
sulfide, hydro-...... KHS. 
sulfide, mono-....... SS ic wagnediernemecnn 
sulfide, mono-, K2S8.5H20 
pentahydrate 
sulfide, penta-....... ais So nrad eens arcana: 
sulfide, tetra-....... KGS Pee cence nena 
sulfide, tetra- ise. FEI ratireet as ccech 
dihydrate 
sulfide, tri-......... KsSionnetic cc use ocets ct 
sulfide, di-, trihydrate|K2S2.3H:0............ 
BUlfite ne ders aie ion sat [IOs BHO oils. cissscers ate 
pyrosulfite..........|Potassium metabisul- 
phite. K2S:0s 
sulfite, hydrogen. ...}]KHSOs..............2 
d-tartrate.......... K2C«HiOe.4H20...... . 
dl-tartrate.......... KrC«HiO0e.2H20....... 
d-tartrate, hydrogen. |KHC«HiOs............ 
dl-tartrate, hydrogen |KHCsHiOe............ 
metatellurate........ KsTeQusetsaits . se: 
orthotellurate.......|K2zHiTeOs.3H20....... 
telluride............. KeTo. Sec 
tellurite asc. 0.05.3. 8e K2TeOs. 
tellurium chloride. ..|K2TeCls.............. 
thioantimonate...... 2KsSbSi.44H20........ 
thioarsenate........ IE GACR ON oe aisles «isan 
thioarsenite......... BaAsSeties. csc Agoes. 
thiocarbonate, tri-...|K2CSs................ 
thiocyanate......... KNCS) a... £08) RR. 
dithionate.......... RaeOe cs Reis ne cate 
pentathionate....... K28s06.1}H2O0......... 
tetrathionate........ KsSiOe. Boi cic essen bab 
trithionate.......... BaeOecias 2 ceisic ss AN 
thioplatinate....... . MePbSe sh ce cece. 
thiosulfate, penta- |3K2S:0:.5H:O......... 
hydrate 
metathiostannate. .. .|K2:SnS3.3H20.......... 
thiosulfate..........|/K2803}.H20.......... 
tungstate... .|K2WOy.2H20.......... 
metatungstate....... Ke(H:2W10w].18H20.... 
metauranate........ KsUOes v)....: AR Haee.. 
uranyl acetate...... KUO:2(C:Hs0:)s.H20 


uranyl carbonate... . 


Mol. 
wt. 


Crystalline form, Densien as 
properties and 
index of atk 
refraction EXANAEY, 

COL A CFaG areca cra ayers 3.197 
WHOF DOWG.n 2 creel leietocier (om 
Whe POW oiccad ae Berane scieh 
grnsh blk cr..... 2.155" 
yel, monocl pr. . «|... season oe 
rhomb, hygr..... 1.564 
MONO syne a hee Or 
rhomb, 1.417, 1.616 

1.530, 1.533 
MONO] ....05<.:6056 1.56 
col, rhomb or hex,/2.662 

1.494, 1.495, 

1.497 
col, tricl, 1.461, |2.477 

1.467, 1.566 
col, need..,...4... 2.512% 
col, rhomb, 2.322 

deliq 1.480 
redqyel:er!), Seite ws msteiey.cserssa 
yel, rhomb deliq .|1.68-1.70 
yel-br, cub, deliq .|1.805™ 
ool, Thombs ngs 5c| aaa fee ee. 
lorier, hygrsacee 4 ||scnw eee 
red-brn cries. ee 
Velict. ap eee gees PR. ke 
r-yell'oriensmerde|| ee neie 
VOL.) Rasen. Rees 
wh-yelsh, hex::.,. ./|.eeee. se) 
col, monocl pl... ./2.34 
OUCES ais 4.ssin, orale ee EL 
col, monocl, 1.987 

B 1.526 
col, monocl...... 1.984 
col, rhomb, 1.511, |1,9g418 

1.550, 1.590 
col, monocl...... 1.954 
softglutinous mass}... sis... 
col, rhomb, deliq.|........... 
col, cub, hygr... .|2.51 
Whcry, Geliq .<:chscta|heeeeeen.. of 
yel, oct, hygr... .|2.645 
vel or; deligiis ts (6) yoann nde 
wh, cr, deliq, 4... bse datels. te 
yel-red-brncr, |........... 
deliq 
col, rhomb pr, 1.8864 

deliq 
col, trig, 1.455, 2.278 

1.515 
col, rhomb, —1.63/2.112 
col, monocl, 1.6057/2.296 
col, rhomb, 1.475,|2.304 

1.480, 1.487 
bl-gray cr........ 6.4415 
Ol) THORS: sins] ernn. ea A 
dk brn oil. ...... 1.84718 
col, monocl, deliq . |2.590 anhydr 

2.23 
col, monocl, deliq .|3.113 
OM ranted, 0 OT NORE bce nk 0 5.0 
or-yel, rhomb....]..........- 
OEE chitele ced «s.6 3.29618 
(4H20) 

OR MOM ial sys rit avtie'llste sevarerace-s 66 


Melting 
point, °C 


ca 930 


Boiling 
point, °C 


Solubility, in grams per 100 cc 


Cold 
water 


Hot 


d 
121.610 


Other solvents 


sls KOH; i al, 
acet 

0.145135 al; i eth, 
chl, CSz 

0.09 113-5 al 


i al, acet, CS: 


i al 


i al, acet 


s al 
s al 
s al, glyc; i eth 
sal, glyc; i eth 


sls al 
s al 
sl s al 


sal 

8 al 

sls al; i NHs; 
d dila 

sls al;ieth 


sh K2CO:, KOH 

s,d al; s dil HCl 

i al 

ial 

i al 

s NHs; sl 8 al; 
i eth 

s al; 20.752? acet; 
0.18" amyl al; 
vsliq NH: 

ial 


i al 
i al 


8 K:CO; sol; i a 


No. 


p519 
p520 
p521 


p522 


p523 
p524 


p525 
p526 
p527 
p528 
p529 
p530 
p531 
p532 


p533 
p534 


pd535 
p536 
p537 
p538 


p539 
p540 
p541 


p542 


p543 
p544 
p545 
p546 


p547 
p548 
p549 

rl 


rll 


Potassium 


Rhenium 


Name 


uranyl sulfate....... 
urate, acid.......... 
metavanadate....... 


vanadium sulfate... . 


ethylxanthate 


Prascodymium 


(a form) 
(BMOEM) ore sne sos 


chloride, hepta- 
hydrate 
hexantipyrine 
perchlorate 
fodideis ai. .s5%ns 
molybdate.......... 


OXIGE; disgarcs's.ct's 14 


oxide, sesqui-....... 
pelenate dnc. o + «cas 
sulfate 


sulfate, octahydrate . 


sulfate, pentahydrate 


Protactinium........ 


chloride. 6. 0.50566 sas 


Muorides a. cece 
OSIGS) Cie ges. ara 
oxide, pent-......... 
bromide. tac hes wsa 
bromide dihydrate .. 


ehloride..5..i5.55 a 
chloride, dihydrate . . 


bromide.:..3. 6. 2a. 


carbonyl, penta-..... 
chloride, penta- 
chloride, tetra-...... 
chloride, tri-........ 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


OXide; dies. ccs cc as 
oxide, hept-......... 


oxide, per-.......... 


Boiling 
point, °C 


1547 


Solubility, in grams per 100 cc 


Other solvents 


sl s KOH; i al 


d 500 
47.6 


d 400, subl 
vac 90 


Crystalline form, Deiislty-or 
Synonyms and Mol. properties and Melting 
Formulae wt. index of pene point, °C 
: gravity 
refraction 
- 7 
K2S0«.U02S0..2H20. ..| 576.39 |yel, monocl...... 3.36319. —2H:0, 120 
Peta Cattell Oa asc oes Ed SOL) LWT DOW Ss. c5.d06 el ece vee so «viele a.e vw sae ote 
(O08 eo Pe ee ASE GOL OF SA cco ek nod cating co. aaloh'= acme i 
Potassium vanadium 498.35 |violet cubic... .. .|1.7837 20 
alum. KV(SO,)2.12H20 
KCsHOGSS oo sacsa sek 160.30 |wh to pa yel cr 1.558216 d>200 
or cr powd 
Priv ae otek ae 140.907 |pa yel, met, hex (6.773 931 
up to 798 
PE ie era arssaus's) «st 140.907 |cub............. 6.64 935 
Pr(C2Hs02)3.3H20..... 372.00 Vilgrn N6Od. 0. ocnc« RM Amite cle cefees csc 
Pr(CaBOe) xe 55 oso ep [CROSSED PD Gais oles. dees: ol etek. skeet 146 
Pr(BrOs)3.9HxO....... 686.7.78 dgrn, hex sii a5 srene| |e, “decane 2h 56.5 
PrBpic vceteccees ccc 380.63 |grn cr powd......|........... 691 
BrOsic orto cso in sane MOS OS Mivel CPaiactestes sa 5.10 d 
Pr:(COs)3.8HsO........} 605.96 |grn silky pl......|........... —6H:0, 100) 
PrOlea ares dis aviecn 247.27 |bl grn need...... 4.02% 786 
PrCls.7Hi0.........--| 373.37 |grn, tricl......../2,.25:7 115 
(Pr(CuHi2N20)e].(ClO4)3| 1568.65 |grn, hex leaf.....|........... d 286-291 
PE] pert eo acre byivheiade $21.62 er or. by grins «enidiniy dest sls 737 
Pra(MoQa)ss ios icc ec sien 761.63 |grass-green tetr . .|/4.84 1030 
Pr2(CrO)3.10H20...... 726.03 AIG BIN CFs 5,055, ca + alls os MiereeNet <lalle\ «1 aietmeete ote 
PrOs Beattie cs clslantote 172.91 |br-bl powd...... 6.82 >350 tr to 
PreOu0 
Preseodymia. Pr2O3....| 329.81 j|yel-grn, amorph. .|7.07 d 
Prs(SeQa)saocciuconcsiice1Oi00 Blete tetas ¢cosinecie.s 4.30 Palka RRR 
Prs(SQ4) shin siss es -1- cio 570.00 {lt arn powd....../3.72% |........... 
Pr2(SO,)3.8H20........ 714.12 |grn, monocl, 1.540,/2.827%3 |........... 
1.549, 1.561 
Pr2(SO«)3.5H20.......-| 660.08 |monocl pr....... 3.17618 
ProSasa nee ecw vee 378.01 |br powd......... 5.042" d 
lof Wes) on Wi At 4 231.10 |gray met, tetrag .|/15.37 <1600 
Pa iaae sicictssis> <\s'stae 372.91 |yel-grn, tetrag...|........... subl 400 in ~ 
vac 
Pak sacs ds< cats se 02 -tets DOTOO — |EOMOOL Noire reed esol cs aie egies tis.< oe «ore Ob lear enantio 
tat 2 Se oy Ree ier 5 263.10 |blk, cub 
PasOgen es ciccne es eee 542.20 |wh, cub 
DOR Ag ROIS c 226.0254 |silver wh met... ./5(?) 700 
Me Bw faves eacrmen 385.82 |col-yelsh, monocl.|5.79 728 
RaBr:.2H20........... 421.85 |wh, monocl......|........... —2H:0, 100) 
RaCOss Mex) cin ds scaao 286.018 wh, or el brash}. Geer Seen eet. . WO vn. sc ce eee 
monocl 
RaGles 2)ccas.ss oninsh 296.91 |col-yelsh, monocl.}4.91 1000 
RaCk.2H:0 332.94 |wh, monocl, discol]........... —2H:20, 100 
Ra(lQs)sti.eerecaraat S75SL% | Rees sie BERS os. 5 |t REA: BE GOR Bil cco svagitcess 
Ra(NQasscc. cccsaeee C1 UM (eee ee ee ae a eR | 
RaSOm ws -axcco as ee $22.06: Icol, rhomb: 550... < <ilic< ec aterttest oe lets aleve fete: ofe'llaves wpe ioe eters rs 
Niton, Radium........| 222.00 |col gas, opaque cr| gas 9.73 g/l | —71 
emanation. Rn liq 4.478 
sol 4.0 
Re #0285 26:30 MOS ae. 186.2 met lust, hex..... 20.53 3180 
ReBrevtens: atin duu 425.03 jgrn-blk cr........).....0..55. subl 500, 
vac 
[Re(CO) slaty ees cist 652.51 col, cub or.)..0..55..|25 deat ae d 250 
RReClyaitire ex osiees ai ate 363.47 Idk grn to blk... ./4.9 d 
ReGla rca ies sais dct al 828.018, |blk (oxiet. (tf: Sra 4. eee call... Saree. ole 
ReGls err cirisone sre.cae 292.66, |dk red, hex:is.fs.s:<| comnts Ae mraliien-cieonele. ste 
GE RI «casero 5.383% 124.5 
pa yel, v hygr..../liq 6.1573, {18.8 
sld 3.61618- 
yel, rhombd -<. . sci: J2acher 200 
ReQnn erreeas sce 218.20). | blk eee thins 11.4% d 1000 
ResQy tities acter 484.40 lyel plorhexor [6.103 ca 297 
powd, hygr 
ResOa()/.:<.5 <isis iels. «cls 600.40 |wh.....s®58its..... 8.4 145 


51.0° cm* 
22.4% 
cm? 

i 


d s al; i eth 
eres 88 
wtateporrbwead 88 
ootsperrieat s CS: on 
F os eee 
wooo mele 38 
20 100 v sal; 2.4 pyr; 
i chl, eth 
a 100 sal, HCl 
. ee 8a 
cceecesme 8a 
32 =  iatoehBlon.) dae. 
1.02% = kxeraiattinsiis fe cine 
al a. (he. |S. nie. 2. BR. 
1.85 = Ene renies > 
d sdila 
.« eee s dil HCl 
s dil HF 
oe RTE, da 
8 is al 
jo Oe! RAS. rare. 
von ese Cee da 
8 sal 
8 s HCl 
QO. 17M 6 MET Misia Oe ee 
0.000005 |i a 
13.0© cm? jal s al, org liqu 
i is dil HNOs, 
H203; sl s H2SOu; 
i HCl 
s dil HsSOx, 
HBr, liq N 
v sl s org solv 
d is HCl, alk 
5,d s HCl 
8 a, alk, liq NHs, 
al; sl s eth 
. TORE 28 
sd id HNOs, HsSO« 
anataienaateneee a bz 
i conc HCl, H:0: 
ves veal; salk,a 
ve 8 alk; al seth 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. 


123 
124 
r25 
126 
127 
128 
r29 
130 


131 


132 


133 


134 


135 
136 
137 
138 
139 
140 
r4l 
142 
143 


r44 
r45 
746 
147 
r48 
r49 
150 
r51 
r52 


r53 


Name 


Rhenium 
oxide, sesqui-....... 


Oxide tri Pen sess oo 
oxybromide, tri-.... . 


oxychloride, tri-..... 


oxytetrachloride..... 
oxytetrafluoride...... 


oxydifluoride, di-.... 
sulfide, die. cai. cnc 


sulfide, hepta-....... 


Rhodium............ 


amminechloride, 
hexa- 

carbonylchloride, 
basic 

chloride, tri-,....... 

chloride, tri-........ 

fluoride, tri-........ 

1OGIGEs thine. . sens 


Cs 4 Ci on Se 
oxide, di-, dihydrate. 
oxide, sesqui-....... 


oxide, sesqui-, 
pentahydrate 


sulfide, mono-....... 
sulfide, sesqui-...... 


sulfite: isp. <:cmp eon 
Rubidium........... 


bromide, tri-........ 
bromochloroiodide. .. 


chlorobromide, di-.. . 


chlorodibromide.... . RbBreCliisc. ce nscscce 
chloroiodide, di-.... . RbICIs: sists cis sctenaies 
chloroplatinate...... RbePtOlas ies dito 
chloroplatinate, hexa-|Rb2[PtCls]........... 
BDIOMR CG ssi oie veto fo ol ROO TONG diate (aa orotate ls 
dichromate......... RbiCnOni ete. He 


Synonyms and 
Formulae 


Dirhenium trioxide 
RezO3.zH:0 


(Rh(NHa)JCls......... 


RhCh.RhO.3CO....... 


Mol. 
wt. 


269.65 
344.01 
278.19 
256.20 
250.33 


596.85 


102.905 


144.52 


520.76 


127.49 
172.27 


100.31 
213.38 
165.38 


325.20 
327.74 
372,13 
230.95 
146.49 
168.92 
184.92 


120.92 


Crystalline form, 


properties and a eet or 
index of me ¢ 
refraction sah 
unstable.202 2... aes bared 


red, blue, cub... .|6.9-7.4 


Wate cre eternal ini | | Ral RPE 
col: lige ea assayce tn 3.867, 
or need Sh 2int, | Mraeote kt J 
wh.. -|Ilq 3.717 
sol 4.032 
OGL creel Tee. tee aw itt 2 
blk tr leaf....... 7.5064 
blk powd..... 5)... 4.866 
gray-wh, cub..... 12.4 
rhomb pl........ 2.008% 
ruby. red need ii. -)-|emsyae er ane 
br-red powd, deliq]........... 
dk: red 4 deligis4.¢.: lt. tare 
red, rhomb...... 5.38 
0) | eee aed Ree rere cerry | eee 
red) delig(sscct.s: lesremneetates 
DE tis oe ctcagtecelin vier peas d 
CONG 49 Ce ean (Gre Seen 
gray cr or amorph|8.20 
Wel PDUs... 2:e--tose lb, vaca Mes 
OM Sener an tars fern ee gy 
MG VOL: On caster oinitie erect ate 
DO, VOL Ors se se a= hussein eter 
Mable ss cn tesee neat, voter sae ere cara 
gray-blk or... .-[ececccecers 
bled ween... 6.407 
‘vel OP penn aerastinale aren meee 
soft, silver wh 1.532 
met liq: 1.475%-5 
col, nacreous leaf,|........... 
hyer 
col, cub, oct, 1.867° 
1.457, 1.45232, 
1.46618 
col need or plates |2.7876 
very smrhomb_ {2.820% 
cr, 1.333 
white, cubic..... 1.920 
CUD ane esonne hits 3.68 
col, cub, 1.5530. . .|3.35 
liq: 2.797 
red, rhomb sicsie cic veseos wares 
rhomb:.. 4 2251.6)..<..,/ Pa eee ae 
red, rhomb...... 3.84 
ool of, deligs< ho:l ss deuce eos 
wh. Thombjrnctvsc'|s sagas. 
Dat oriuicesoo oa 3.19 
rhomb, 1.4701... ./2.80 
col, cub, 1.49335. .|2.80: 
liq: 2.088™ 
HOM D acca tiple ot iere ereyetin vale else 
wR CaM DD ater peta ete ell ss fern ga cea 
dk orange, rhomb.|.........-. 
yel, cub......... 3.9417-5 
vel, cub.sceue ss 3.9417-6 
yel, rhomb, ~1.71/3.518 
tricl or monocl, {3.02 monocl 
>1.95, 1.70 3.125 tricl 
vit cub, 1.482... .}1.946 


Melting 


Hy ° + Or 
point, °C point, °C Cold 
water 


1966+ 3 


—NH; 210, 
d 
subl 125.5 


d 450-500 
d 100 
>600 subl 


590 


Boiling 


3727 + 100 


Solubility, in grams per 100 cc 


Hot 
water 


Other solvents 


12.58 


vs 
ves 


107.116 
0.617 


5.08" 
205.2118.5 


s HNO;; i al, alk, 
HCl 


s HNOs, H:0:, 
alk; i HCl 

s H:SO.+HCl, 
conc H:SO,; 
sl s a, aq reg 


s CCl, ac a, bz 


i a, aq reg 
sal, HCl; i eth 
ia, alk 


ia, alk 

s HCl, acet a, alk 
ia, aq reg, KOH 
sa 


i a, aq reg, aq Br 
i al 
dal;sa 


s al, d eth 


2.0 al 


a ee eee eee 


B-117 


No. 


Name 


Rubidium 


cobalt (II) sulfate... 


fluorogermanate.... . 
fluosilicate.......... 
fluosulfonate........ 
dodate scp aictee cai <0 
metaperiodate....... 
GODIDO Soin o's <iess; 6) 001500 


iodide, empd. with 
SO: 
iron (II) selenate... . 


iron (III) selenate... 


iron (II) sulfate..... 


iron (III) sulfate. ... 


hydroxide.......... 


nitrate, hydrogen.... 
nitrate, hydrogen.... 


magnesium sulfate... 


permanganate....... 
oxide, mon-........- 
oxide, per-.......... 


oxide, super........ 

oxide (tetr-)........ 

oxide, tri- (sesqui).. . 

praseodymium 
nitrate 

pelenate Ab <..<:act a 


silicofluoride........ 


SUMMA, 6... 5 -crstesisncrsna 


sulfate, hydrogen... . 


sulfide, hexa-....... 
sulfide, mono-....... 
sulfide, mono- 
tetrahydrate 
sulfide, penta-....... 


sulfide, tri-......... 
tartrate, d &1 


dl-tartrate, hydrogen. 


vanadium sulfate.... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and Mol. 
Formulae wt. 
RbSO..CoSO.u.6HO... .| 449.22 
Rb:SO,..CuSO..6H20 534.70 
IRDCN) leme cevonts weed 111.49 
RbGa(SO,)2.12H20 . 563.50 
RDB. oss See ee 104.47 
RbsGele. toc csc 357.52 
RbsSiFek.a:s-s.osc us 313.02 
IRDESOssntariacssacs set 184.53 
RbIOs 260.37 
RbIO. 276.37 
D0) Gees, Ail, ener 212.37 
Rois 7.euacec oe 466.18 
RbI.4S0; 468.63 
Rb2SeO.. FeSeOu.6H20..| 620.79 
RbFe(SeO«)2.12H20....| 643.42 
Rb28O.. FeSOu.6H20....| 527.00 
RbFe(SO«)2.12H20.... . 549.62 
IRDE viva eee as ae SOAS: 
RbOU sick sees csi 102.48 
2(?)RDNOs.Nd(NOs)3.4H:O 
697.26 
RDN Ossetasse cc ci ote ot 47.47. 
RbNO:.HNOs.........| 210.49 
RbNO;:.2HNOs........| 273.50 
Rb2SOu..MgSO..6H20...| 495.47 
RbMnOdses = ts «aaa 204.41 
RbnO ues tesco 186.94 
Rb20:.. 202.94 
RbO:, unstable........| 117.47 
Reba visnds ost ccaeel 234.94 
RbOs (or RbiOe)...... 218.94 
2RbNOs.Pr(NOs)3.4H20} 693.93 
RbsSeQe.2c sss cans cae 313.90 
IRDSiFe, fico. <a 313.02 
Rb2SO. 267.00 
RbHSO. 182.54 
Roe iiss eons 235.07 
RbBakew2 sins ckak oe 363.32 
Rb:S.4H20........ 275.07 
IRD Seiifoet oe cece 331.26 
RbsSsic de. ons tees 267.13 
Rb2C«HeOs.......... . 319.01 
RbHCiHOs..........1] 234.55 
Rubidium vanadium 544.72 
alum. 
RbV(SO,)2.12H20 


Crystalline form, 


Density or 


Solubility, in grams per 100 cc 


properties and Melting Boiling 
index of et point, °C point, °C 
refraction Ca 2 dl Other solvents 
water 

rubyred).monocl,, \12.56") sicfetp lists ies sno aie cil > +: cleistcenntee 9.3% © ... <Aitsawk bes: 5 Bee. 

1.486, 1.491, 

1.501 
monocl, 1.489, Delhi ee, WSs SE ahs io licset eae 10.26% |... |. .s-<::bpre allatemoteerin. <b ads 

1.491, 1.504 
Col CY powaer tt lesd2. | eesnce cre celtte tan ate 8 8 i al, eth 
GOL or, LAGSTO! 11.062. pene bah cc fF OBR oleic cs cece (Pee we Merrit ne. Beare 
col, cubic, 1.398. .|3.557 795 1410 130.6% a2} ., ><.> ae s dil HF;.i al, 

eth, NHs 
EN OR tere ihscne ied ie Xoo hg bind Es ee ta ay axe isieceracetaiece sls V8 = sbieceibwze:-. 08... 
cub, O0bsn, 5-30)... 3.33220 sah «secede, siete ccd [aren 0 su6 ELAS 0.1620 1.351 sa,ial 
MOC sate ce ek Siolsue esas ‘i PPMnnnrnIn MMMMPnCIS hs 6 oacos coc sone 
monocl or cub... ./4.3319-5 le PS haat eer oon 2.1% =| Serene vs HCl 
LoL” OO Oe ae | bee ere eae risa 4 (UA Be MSE ta fe oe oe SR SA 
col, cub, 1.6474. . .|3.55; 647 1300 15217 163% 's liq NHa; 
liq: 2.87825 0.674% acet 

blk, rhomb...... 4.0322 190, gh acnaieentaers (EE MEA ec sist oc oe sae 
lemon yell... cicfee ce cscs ANB fence eee evefle scien « «alell enaeel nee i aaa oa 
blue-grn'mondol, |2.819 6 |... Sec es b]ece ce cle ee] one a ee sel] cee ae err 

prism, 1.513, 

1,520, 1.532 
cub, 1.5078...... 2.310 45 coe 4+ 0.0 MM MIPIM RA Ah | moc o clones 

100 

gr monocl, prism, |2.516 Co ATs meen ested ce sans V2 EE PER er) 6) 9 ci ym Ors Oa 

1.4815, 1.4874, (anhydr) 

1.4977 
cub, 1.4823...... 1.91-1.95 48-53 4.5566 EZ.6% =". ete le phatade abd aia eeteatats ie parte *a: 6 
col need......... 2.60 GSO fi lear aerets d d da 
gray-wh, deliq . . ./3.203" BOL SOO la cnaecene on 1805 vs sal 
redsh-vlt pl...... 2.56 47 —4HO, 60 |. 0.2 cols ote ate paneer eet 
col, hex cub, 3.11; tr cub 161.4 |tricl rhom [44.2816 452100 sl 8 acet; 

rhomb or tricl, liq: 2.395] m.p. 310 219 vs HNO; 

hygr, 1.51, 1.52, 

1.524 
ROG acts ceeineih see bererte wiretaterats (|) J! PPMP Mrs rr rst 6) ooo ers 
POL DOO. 5 inns ch ae] 40 06 sears () nl MMII MRS Ass ilo oc Se tocar 
col, monocl, 1.467, 2.386% BP a AS YI MM ee ee 

1.469, 1.478 (anhydr) 
OP cia ets Alita sore ee] d 295 0.5° FOF ble) lotro nice cieaccac oh Sycec 
col-yel, cub...... 3.72 a400! — bs) oa sd sd 8 liq NH; 
yel, cub.........|3.65° 570 d 10117 mmidec tof}... 5 «= ots] eset ele ies 

RbOH 
+H: 

yel plates....... .|3.80 432 ds 1157" atm | oT scree ee 
dk orange cr, deliq]/........... dec 500 Vac) |. oe cic cine |e oo coco es ollie cio) eleteeetet Innate anne 
blk cub......... ./3.53° pees Nevockom mcs eR MERI ss) lou ea Ao 
grnsh, monocl, 2.50 63.5 —4HO, 60 |. 22s areretate alee ate ete are 

need hygr 
col, rhomb, 3:00 Se  eelb ec caance 26s yostereraestiee Ue MREPIAIS So 2 So on oo aod 

1.5515, 1.5537, 

1.5582 
col, oct or hex.... 3.3383) Orel Pc ce hee sls 8 sa,ial 
col, rhomb hex, {3.613% 1060 trig 653|ca 1700 42.410 81. §100 i acet; sl a NH3 
rhomb, 1.473..... 2.89216 < red heat |.....05) cc efi ae on oil's ete cate ae ett tetntaatea mn 
Ca Pee Peet Sen Pe Eo] volat >850 [2% 2.05 ops ae eee 
rnered cc. cles e ee ee IPO Pace cet] ale oiere clei] tele taaaa 
wh-pale yel...... 2.912 530 divac alludes sonaae vs Ve Piletmantyoeact a. nc 
OPV OBLG so ec shee «f'n cae citrus onan carataretettepataer la: Teter en eae vs ve °° Pubs eeremeeearchars + 
red, rhomb, deliq .|2.61815 ht CI ie 9 5 ENS sis ci ad ee s 70% al; 

i eth, chl 

redsh yel hitent ale )) k nl PNPM Minin (rin cic ci pt 
trig... «SSR <. 2.658) iss Uh). RE B2S00 94s Mowat: 200% 4,9 cetera i toluol 
IM PF. yy auecio 2.282 20d A accuse 1.18% DD Py flee fei scr a Cie Oca 
yellow, cubic, 1.9154 64 230 ~12H:0,|2.56%\.02)|;.....-.> eae Be « 

1.4689 300 dec A 

| 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, H Solubility, in grams 100 cc 
No. Name Synonyms and Mol. properties and ene, oF 23 
Formulae wt. index of pS ty point, °C point, °C Cold Hot 
refraction ae as Other solvents 
+ 
Ruthenium 
r119 |Ruthenium......... Ruocco tree 101.07 |gray-wh or silv 12.30 i aq reg, a, al; 
brittle met, hex 8 fus alk 
r120| carbonyl, penta-..... Ru(CO)gaee sao sisaataes 241.127" Wel Hage caine eee sts | eee Neer neater. 5 Reece ee ree sal, bz 
r121 chloride, tetra-...... RuChk.5Hs0....665050 332.96 j|rdsh-br cr, hygr..|........... id We eee RA po Bate ea is al 
F132 1)" chloride, tries. ....0 = «| RuClan.tocaccés nouns 207.43 |br cr, deliq....... 3.11 > BOO Ne ee wins i d sl s al; s HCl; 
i CS: 
r123| fluoride, penta-...... RuFs... 196.06 |dk grnecr........ 2.963165 101 250 d Ca PS a 
r124| hydroxide.......... Ru(OH)s secckisies ciecccte 152.00: {bikipowd) je sete c\||-105 = serie «|e tees ncere te | eters evenerea os Vals Wivasnecdsirs 8 a;i alk 
¥r125| oxide, di-........-.. RuQs'ss-ciee ieee 133.07 |dk bl, tetr....... 6.97 Cl ete & areyatss ora) ors i i ia; s fus alk 
7126 oxide, tetr-......... RuQereesea races 165.07 _|yel, rhomb need. . |3.2921 25.5 d 108 2.033% 2.249% sal, a, alk, CCh 
1127| oxychloride Ruthenium red. 551:19' \brncredtpowdercrlrietodsed ac alistemacre eee keaaee een as Te bee ees tered Ge Ac ae 
ammoniated Ru2(OH):Ch.7N Hs.3H20 
FIZB1) ailididesc <2 065550500 RuBiy. coe wears 129.16 jmetpr.......--. 406 5) Gah bs ee eetonrate eis ihic, ister cars i i s HNO:+HF 
120'| sulfide: c).50506 425.7 Nat. laurite. RuS:.... . 165.20 |gray-blk, cub... .|6.99 10007 6 RTs concrete i i ia; s fus alk 
s1|Samarium.......... Sm erne ee croacue eet 150.35 |wh-gray met, hex.|'7.520 1077 1791 i i sa 
82 acetate .<.(.. 560 65 55% Sm(C2Hs02)3.3H20..... gs $24 Wits Wiel (Semaine fear cacicieae orth 104 9 a eaeiere eee lls Dae acevo GRR se Gi letnrasvavstor aud lieve ahevopaitas cle stearate 
83| acetylacetonate..... Sm(CsH7Os)3..........| 447.68 jer mass.........|......s-00. 146147" |G eke i OP eee ates ee Pde. 
84! benzylacetonate..... Sm(CioHO2)s.2H:O....| 669.92 [straw color......)........... 103-105). SSeesk ses. hoa fl |. epeaaeaeae 8 org solv 
35)  bromate.......:... -({Sm(BrOs)3.9HsO..-.--:| 606.21 ‘lyel, hex. osc... [0 State okt 75 —9H20, 150/114% =]... sss. vaslsal 
06) OT) bromide... (8mBre. ..ie5 fas cne ons SIOZ dkibrns ecm 5.1 508 1880 Oe ae oF Geen (OP eroeiS earns Sater 
87| (III) bromide....... SmBrs.6H:0.......... 498.17 lyel cr, deliq......|2.9712 CA Beer he cro nencl| Se cierto ttelaeadels ssc ice Meet ee octet. 
BS) EP Carbide cose ie ecco PONCE, esse clay sale antics 174.37 |yel, hex......... BCD Me eres eiGen ove be miuisscee are x d d s,da 
89 (II) chloride........ SmClesccasosn cakes 221.26 jred-brncr....... 4.56% Ye Bo Nis Sescreerace HNC: OS anne | bs fei he ial, CS: 
s10| (III) chloride....... SmClh:...... 256.71 |yelsh-wh cr, hygr.|4.46% 678+2 d 92.410 99.9% v 8 al; 6.4% pyr 
sll} (III) chloride, SmCh.6H:0........ 364.80 [grn-yel, tricl, 2.383 me BET3O) | 110] 5 ate te se lo s0ici| (ote eet ol Peis sss ewoll Whe Sera paras stats we 
hexahydrate hygr 
812| chromate........... Sma2(CrO,)3.8H20..... . HA Pe ell Or Oe dee eee CR eee acata ruts Ai Is Ree Oe OO43%., 91 BB ec sll its Barer ene 
813| (II) fluoride........ SmB eho eikeieccters 5 188.35: © |Get Plas c saree ayes! ote cetek ee 1306 24008 | Milites oe tync ailiseiserde sc: c| Se Senecio etotne. 
814| (III) fluoride........ SmFo, oes ccssesce o 05 LOT BS dill Se erasers sco eeeesiel ood | sas baat © 1306 2323 i TP _ raSiyonsupaices assets 
815| hydroxide.......... Sm(OH)s............. 2013 Tia \\pa:yelipowd c:106 = betas tetas aaaillee etae ore ee [lies Se box cca i, ae RS (2 eerepe sa;ialk 
s16| (II) iodide.......... Semalg sic6s cas ee cccareiars scsi 404.16) \dle\ branes. aia | aeotetoeie 527 1580 Gi Wh ayatexeraavays |levabatettera s,ce.ae-s,9 
DE TNs CRUD) MOGAGO 5 oes op) o15re STIL S ini sain ize stiscerele 531.06: lor-yel. CF 3 ci cisjos sls eevee © es Ot) NE ME No etccecrrgorias eee sible ciate rs ee suai anets ie ethan’ 
818| kojate......... ----{Sm(CeHsOs)s....-....- 573.66” | Seis. e isis as vetinatelie cetera ( W-7e RSer eceSee Vo SR seins sc Sete, rcveteietens 
819| (III) methyl- Sm[(CHs)2PO,)s........ 525.47" jeream col, hex prs |ic.ccec ee tiers tem © ieee wi elle eiw-s ona as arn 35.2% ROG ee Ness acarta seme eesti 
phosphate, di 
820| (III) molybdate..... Sm2(MoOg)s........... 190.517 Wit, rhomb' oct. j - (6:36.28 8 Pp recc ars siecle sterner aeons fe ne mtetee als ns blobs ce Teteete Te Rev isisinte t's 
821 (III) nitrate........ Sm(NOs)3.6H2O....... 444.46 |pa yel, tricl...... 2.375 170 OAM ic aren eractasers ray ie AUS chesace oss ase Peres Cectoha he clinve eraeces 
822| (III) oxalate......../Sm2(C20,)3.10H:0.... . TESOL Ml wh Ors cic oes ielee c (eeartenete ots © Leu oereetate «| otanalatatersretalats 0.000054 |......... 8s H2SO4 
823] oxide, sesqui-....... Samaria. Sm2O3....... 348.70 |wh-yelsh powd.5--|S:8470) 0) “Non. seine clon cence PTS accom vasa 
824| (III) sulfate........ Sm2(SO,«)s.8H20...... - 733.01 {lt yel, monocl, 2.930 —8H20, 450]........... 2.67” LOG ULE ewes 
1.543, 1.552, 4.4% 
1.563 
825| (III) sulfide........ SmsSesane ete sas ous 396.89 jyelsh-pink....... 5.729 je. O] | Sees moeeee fomneer d ddila 
826| sulfate, basic........ Sm:02S0O,. . A28:76" |yel powder-21.5.)).00 2 eae ore CO Ok Ae eee cacnas ll EE 3 i dil H:SO. 
827 |Scandium........... Ses eahtAs: Sess tiaaee 44.956 |silv met, cubic or |2.9890 1541 2831 en OV bia Strom ol actemincmico screen se 
hex 
828] acetylacetonate..... Sc(CsH702)s........... 342:20'" |col! plc seine catecnelitis cndlnictere crate 187.5 ab) 2LO—2U5 |e cererasaterersrall sie 'o\csateveioxe s al, bz, chl 
829| bromide............ Se Braiiinsi.s.- es faaiases 284.66 ye bee isc Meeerctien 3.914 etiless TOQO Seon ce crcaceres dhs cataiatena bells ccicets cvalatadl  aauren re aahe cole Ptays © 
830| chloride............ ScCl meter a ane 151-32q) lool oremere sere 2.39% 939 subl 800-850|v s vs i abs al 
831 hydroxide.......... BalOR) sce ce osteak oie 95.08: lcol. amorphistaces «lise en cs +a eek Bieta Sfleminiec ec icioce i Dey] Barocas sdila 
eS2:1F nitrate... 4. G..200.:: Sc(NOs)s<5.0.0000538 230;07 ‘col, deliq Seesarsaiteccsiean ates LEO SPE Ui ceacane ore Ss OWE), oR sal 
833| nitrate, tetrahydrate.|Sc(NOs)s.4H2O........ 308.03)" |col, prj deliqiy..<.<|!.iic cc. « —4H20, 100]........... LA Dall | AR Fe ios aot Rc ae 
34: “oxalate: 6 .cces a4 Se2(C204)3.5H:20....... 444.05) \ot. Ghote Pate cpe's.cilniescesie acee' ss ae ERA. UROM croc enatane ara Nm nave erates sn) Boerne [olerauiiiyoe alavmvalfahe, aad 
BOGE ORIG airs is Sesto ssc Scandia. Sce20s......... 137.91 |wh powd........ 3.8647 95 BP ld wastes | Me Seen i i sha 
BOG) | sulfate. coca s Bos(SOg) ais cat ciare ress as 378.10) \lcolcras ee see crc. 2.579 eee PR lRAaepcorode 10.3% IV Sie Ae, lt avsisrence terete ersten 
837 | sulfate, hexahydrate. |Sc2(SO«)s.6H20........ 486,10"? 25). werner atc sc | Peas = A100) waease aes OMRON sreters ves «!] GRO tts ame 
—6H:20, 
250 
s38| sulfate, pentahydrate|Ses(SQ.)3.5H20........ AGS. Teg We esi teen aires 2.519 —3H:20, 100}........... 54.6% meals oc iercactess laticttcteperacstesanris 6 
839 |Selenic acid......... BH Seu erst 2 ee 144.97 |wh, hex prism, 3.004 58 eas d 260 1300” 0 00 s H:S0,; 
hyer undercools dal;i NH; 
840| monohydrate....... HsSeOu.HxO0.........-- 162.99 |wh, need........ 2.627 26 eas 205 vs We ee earner care raetale 
undercools 
liq 2.3564" 
s41| tetrahydrate........ H2SeO..4H:O........ 217.03; lool. igins teettstsisrei|lsinieteiiertere'> 51.7 eas == Hs, 172 code Perri |. oS reels 8 H2SO«; d org solv 
undercools 
842 |Selenium............ Beinn cers, saiincs 78.96 |blsh-gray, met hex|4.81% 217 684.9+1.0 |i i 8 H:S0., CHCh; 
i al; v sl s CS: - 
243 v oe) OE Oe teers 78.96 |red, monocl prism |4.50 170-180 traf |684.8 i i 0.146-6 C32; 
to hex s H2SOu, HNOs 
044 | Lo ay 5 re Been eRe ae ae ore acre 78.96 |red amorph, red 4.26 tr to hex, 684.8 i i s H2SQ«, CS:, bz 
blk vitr blk 4.28 60-80 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. 


845 


846 


855 


857 | 


858 


859 


860 
861 


862 
863 


864 


865 


867 


868 


869 
870 


s71 
872 


873 
874 


875 
876 


877 
878 
879 


Name 


Selenium 
bromide, ‘“‘mono-"’.. . 
bromide, tetra- 


bromide (mono-) 
chloride, tri-, 

bromide (tri-) 
chloride 


carbide... 


chloride ‘‘mono"’-.... 


chloride, tetra-..... - 
fluoride, hexa-...... 
fluoride, tetra-. 


hydride. . 


iodide, ‘‘mono'’-..... 


nitride. . 


oxide, di- 


oxide, tri-. . 


oxybromide. 


oxychloride. . 
sulfur oxyletra- 
chloride 
oxyfluoride . 
sulfide, di-...... 


sulfide, ‘‘mono'’-.. . 


sulfur oxide 


Selenious acid... 


Silane, bromo- 


bromotrichloro- 
chloro-....... 


dibromo-. . 
dibromo-.. . 


dibromodichloro-... . 


dichloro-........... 
dichloro difluoro-... . 
(hexa-)hexaoxocyclo- 


monochloro trifluoro- 
monoiodo-.......... 
(tri-)nitrilo-........ 


tribromochloro- 


trichloro-.......... 
trichloroiodo- 
trifluoro-...... 
triiodo-....... 


Synonyms and 
Formulae 


Diselenium dibromide. 
Se:Br2 

SeBr.. 

SeBrCl;. . 


SeBr:Cl. . 


-|SeCe 


Diselenium dichloride. 
SexCh 


BOO Faces c sachin 
SeFs 

SeFi... 

Hee. . 

Diselenium diiodide. 


Seal2 
SesN,. 


-|SeO2. 


SeO:. 


. |Selenyl bromide. SeOBr: 


SeOCh... 
SeSO:Ch. . . 


..|Selenyl fluoride. SeOF:2. 
.|SeSe... =i 


-|SeS... 


SeSOs.... 


-|H2SeOs... 


SiHsBr.. 


SiBrCls. . 


-|SiH3Cl. . 


SiH:Br....... 
Silicobromoform. 
SiHBrs 


SiBr:Ch. .. 


BiG Fh sictas cre. en ee 
Siloxane. SieOsHs...... 


SIGIR S i aecereuts 
Sis . .4s.4es 


. |Silicylamine, 


tri-(SiHs)sN 
[ES fy Oe A ar 


. |Silicochloroform. SiHCls 


. .|Silicofluoroform. SiHFs 
. |Silicoiodoform. SiHIs.. . 


Mol. 
wt. 


317.74 


398.60 


265.23 


354.14 


102.98 


228.83 


220.77 


192.95 


154.95 


80.98 


411.73 


371.87 


110.96 


126.96 


254.78 


165.87 
300.83 


132.96 
143.09 


111.02 


159.02 


128.97 
111.02 


214.35 
66.56 


189.92 
268.82 


258.81 
101.01 


136.99 
222.56 


120.53 
158.01 
107.34 


303.27 


135.45 
261.35 

86.09 
409.81 


Crystalline form, 


Solubility, in grams per 100 cc 


is CS, eth, CCh, 
bz, al 


id al, eth; s CS:, 
ehl, CCh, bz 


i al, eth, CS2; 
s POCI; d a, alk 


ial, eth; vsls 
acet ac, bz 


6.6744 al; 
4.35153 acet; 
1.119 ac a; 8s bz 


is al, conc H2SO«; 
i eth, bz, chl, 
CCk 

8s CS:, CCh, chl, 
H2SOx, bz 

8s CS:, CCl, chl, bz 


s H2S0,; i SOs 


vesal;iNHs 


properties and Density or Melting Boiling 
index of pe point, °C point, °C 
“ gravity 
refraction 
dk red liq....... .|3.60416 227d 
or-red-brn cr.....|.. atl Tie vat Ue cssereemanes © 
yel brer.... 190 oe went [liar ckak'o-daccercl] tcp 
OPPCr: By groan. colleagues Cl Mme Mae (ilies ats (ae asin eae 
yel liq, 1.845.... .|2.682% 45.5 125-1267 |i 
br red liq, 1.596. .|2.777 —85 d 130 d 
wh-yel, cub, deliq,|3.78-3.85% |305, subl d 288 d 
1.807 170-196 
col gas, .1.895....|3.25-% g/l |—39,subl |—34.5 sd 
— 46.6 
col liq or wh er... .|m.p. —13.8 |>100 d 
frz —90 
col gas, pois......|gas 3.6647 |60.4 —41.5 3.774 
air; liq: 
2.004 -41.5 
tOelETAViOT, 9) cuits bys dies. cins 68-70 d 100 d 
(exist ?) 
amorph, or .Jexpl d i 
yel-brickred, 160-200 
hygr 
wh, monocl, col, |3.95ts 340-350 subl]. .. . |38.4"4 
tetr, pois, >1.76 315-317 
pa yel cub or 3.6 118 d 180 d,vs 
fibre, deliq 
red yelcr........|liq 3.38% 41.6 2177 d d 
col-yel, liq 1.651% |2.4222 8.5 176.4 d 
hex pr... sas oe eva .|165 183 d 
Col ligh..tirs + 2.67 4.6 124 d 
br red-yel..... .|<100 d i 
or-yel tabl or 3.056° GAIS-L19 A es sea i 
powd 
grn pr or yel ice 809, 400 Thy et ene d, 118 
powd 
col, hex, deliq... .|3.004'? 470 —H:0 1672 
col gas, expl in air|1.72~® —94 LQypee fey eee eee 
1.533° 
Joolliq.......... ./1,826 —62 80.3 d 
col gas. . -|\gas: — 118.1 — 30.4. fyb il acioeeaaee 
3.033 g/l 
liq: 
1.145713 
col liq, inflam. .. .|2.17° —70.1 66 d 
col liq, inflam... .|2,717 -73 109 d 
col liq... . Be 17 2a —45.5 104 d 
gas.... .|gas 4.599 g/l] —122 8.3 d 
liq 1.427122 
gas. . .|6.2784 g/l —1444+2 —31.7+0.2 |d 
wh, pl Sidhe, Cpa EY LAGOS, Bie eee he sl d 
inflam 
BBS es cvenstie caisthkss 5.455 g/l —138.0+2 |—70.0+0.2 |d 
OW DG circacic dae « 2.03548 — 57.0 45.5 d 
ol inflam liq..... 0.895 106 — 105.6 
col liq... . 2.497% —20.8+1 |126-128 |d 
Col lig: «2.20 race 1.34 — 126.5 3378 mm d 
Col lige ee aaah ee meee >-60 113.5 d 
col gas 3.86° g/1 —131.4 ca —95 d 
red liqts 2 4a0: 3.3142 8 220 d 


ao 2 


a8 


is CS:, CCh, chl, bz 
d al, eth, alk; 8 tol 
is CS:, bx 


No. 


8105 


8106 


8107 
8108 
8109 
8110 
elll 


8112 


8113 


6114 


8115 
8116 
0117 
8118 


8119 
8120 


Name 


Silicane cyanate 


Silicane cyanate 


Silicic acid, di- 
meta-..... 
Silicon 


acetate, tetra- 


bromide, tetra- 


(di-)bromide, hexa-. . 
bromide(di-) sulfide. . 
CaPbidelesct ice tanh « 


chloride, tetra-...... 


(di-) chloride, hexa-. . 
chloride(di-) sulfide. . 
chloride(tri-) sulfide, . 


hydro- 
fluoride, tetra- 


(di-) fluoride, hexa... 


hydride 


iodide, tetra- 
(di-)iodide, hexa-... . 
nitride 


oxide, di-......... 
ORIG, Glew heii as ore 


oxide, di- 


(ot Oy OS Aare 


OXIGS, Cherie cms oa nc 


oxide, mon- 
oxychloride 
oxyfluoride 
sulfide, di- 


sulfide, mono-....... 


thiocyanate......... 


8121 |Silicotungstic acid... 


8122 |Silicyl oxide 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Si(CeWsOa eines. cies en a. 


Tetrabromosilane. SiBr« 


Tetrachlorosilane. 
SiCh 


Hexachlorodisilane. 


Tetrafluorosilane. Sif... 


Hexa-fluorodisilane. 
SiaF's 
Silane, silicane. SiH... . 


Disilane, disilicane. 
SizHe 

Trisilane, trisilanepro- 
pane. SisHs 


Tetrasilane, tetrasilane 
butane. SisHio 


Tetraiodosilane. Sils. .. 


..|Nat. cristobalite. SiOz. . 


Nat. lechatelierite. SiOz 


Nat. opal. SiOz.2H:0.. . 


Nat. tridymite. SiOz... 


Nat. quartz. SiOz... .. 


Ha [Si( WO. )4]-26H:O 
Disiloxane. (SiH3)20... 


Crystalline form, 4 Solubility, in grams per 100 cc 
Mol. properties and ic eae Me Melting Boiling 
wt. index of ae point, °C point, °C 
refraction eravey Cold wey Other solvents 
water water 
196.16 |solorliq........ 1.4147 34.5+0.5 247.240.5 [dP 1 || See For We ees 
0.576 
SE12.5 NE Dowel ics rss: or au o's -=rdag 1h, DOG eae ame 28, rece siear aha 72 | Seperate ate cel ese orate aoc ke acento eats 
196.16 |sol orliq........ 1.434% 26.040.5 |185.640.3%ld |......... i acet; s bz, CCh, 
C8: 
198,18.) |OOR OF Sic oa don tte eke ss GAS0R | Milrrceaccenn i i s NH:,HF 
78.10: sieol amorph..0). «|: aieect « droom temp}........... i i s NHs, HF, h alk 
28.0855|steel gray, large to|2.32-2.34 1410 2355 i i s HF+HNO;; 
micr cr, cub i HF 
264.27 J|col cr, hygr......|...........]subl 110 1486 mm Cee ry Ree d al; sl s acet, bz 
d 160-170 
347.72 col fum liq, sol cubjliq: 2.7715; |5.4 154 d d d H:SO« 
sol: 3.292 ~79 
535.625 | Why rhombiasce eis! le-eeeise 95 240 d d s CS:; d KOH 
219:97 4) |Gol Dison csanettee lene ere 93 150%-3mm id d 8s bz, CS: 
40.10  |col-blk, hex or 3.217 pt OO: Bi AD eres esesetelsne a i i ia;s fus KOH 
cub, 2.654, 2.697 subl, d 
169.90 jcol fum liq....... liq: 1.48329, |—70 57.57 d d d al 
sol: 1.907 
gas: 7.59 
g/l 
268.89 {col lig, 1.474818... .|1.58° —1 145769 d d dal 
131.06. \Coliprss cars cave oil eevee = 75 9222.6 d d 8s CCh, CS: bz 
167.52 {col liq. Lies i ee Be 2 ea 96-100 d d d al 
104.08 |colgas.......... gas: —90.2 —86 d d s abs al, HF; 
4.69 g/17 i eth 
liq: 1.66-%5 
170:16)7 |\was tec ee 7.759 g/l —18.7 —18.5 d Gig SE leocpco mesma 3 
O21 PesICOl Pasiaie adsense liq: 0.68-%. .| —185 — 111.876 BW Bai cnacanatsie, « d KOH 
gas: 1.44 mm 
g/l 
62.22 |coll/gas.......-.. gas: 2.865 |—132.5 —14.5 ald |e ee ass s al, bz, CS: 
g/lliq 
0.686-2° 
9232" eal ign eect liq: 0.7439; |—117.4 52.9 d d d CCh 
gas: 
4.15 g/Ve0 
122.42 |colliq...........|liq: 0.799 —108 84.3 Fp ager Soe inte Ie oat Ramiele eli 
gas 5.48 
&/lieo 
LS Ty CU Ba) 4.198 120.5 287.5 {Hp aarti ig (Rn a a 2.227 CS: 
817.607 | cal, exis, duaceis «l|iaaneecn cre. 6 d 250 d d d 19° CS: 
140.28 |gray-wh amorph |3.44 1900 preas, 1/2 ssi< secs. i i is HF 
powd 
60.08 |col, cub or tetr, |2.32 1723+ 5 2230 (2590) |i i s HF; v sls alk 
1.487, 1.484 
60.08 |col, amorph, vitr, |2.19 |........... 2230 (2590) |i i s HF; v sls alk 
1.4588 
aera col, amorph 2.17-2.20 >1600 PK CAR OE On | i s HF; v sls alk 
1.41-1.46 
60.08 |col, rhomb, 1.469,|2.267 1703 2230 (2590) |i i s HF; v sls alk 
1.470, 1.471 
60.08 col, hex, 1.544, 2.635-2.660 |1610 2230 (2590) |i i s HF; v sls alk 
1.553 
44.09 |wh,cub......... 2.13 >1702 1880 i i s dil HF+HNO; 
BRALSO Mi Col lige sitesi] cateniee oie vies 28.1+0.2 137 a me cee 27h o CS8:, CCh 
186.16 |col gas.......... 1.358 liq —47.840.5 |—23.3 d d d alk 
92.21 |wh need, rhomb. .|2.02 subl 1090 White heat *idi@™' 8? fo. <0 0k. d al, liq NHs; 
s dil alk; i bz 
60.15 jyel need......... 1.85315 publ"940%™ Hac tides d d d al, alk 
260.41 |wh, rhomb need. .|1.4097 143.8 314.2 ha ery) rears dal, a, alk; i eth, 
CS:, CHCl 
OS4B Fin heal vel ors Gelig) |i ec ccs tine ll pier srs ir ets: iereialeia ie siel ger vs vs veal 
78.22 SNCOL BAS ste: gas: 3.491 |—144 —15.2 vals OL ee teachin sions ptevers iors 


No. 


8123 
8124 


8125 
8126 
8127 
8128 
8129 
8130 
8131 
8132 


8133 


8134 


8135 
8136 
8137 
8138 
8139 
8140 
8141 
8142 
8143 
0144 
8145 
8146 
8147 
8148 
8149 
8150 


al5l 
8152 


8153 
8154 


8155 
8156 


8157 


8158 


8159 
8160 


0161 


8162 
2163 
3164 
8165 
8166 


8167 


Name 


Siloxane 


Silver icuvedces <n ete 


bromate............ 


Ihromidé@sanneccs1iay 


chlorite 
chromate........... 
dichromate......... 


fluoride 
fluoride, di-......... 
(di-) fluoride 
fluosilicate.......... 


iodomercurate (a)... 
iodomercurate (8)... 
hydrogen(tri-) 


paraperiodate 
hyponitrite......... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and Mol. 
Formulae wt. 

(H(O)Si}2.0..........- 106.19 
PT ie a ee Soy con 107.868 
AgGsHiOes.% 5 sss < 166.92 
VA sas. stexctOi dby jo water 239.76 
AgsAsOx Sale Niel blarahetateaata 462.53 
WAStASO acetic cs wee 446.53 
NENG. Sao ee 149.89 
AeCuE Osh eee 228.99 
Ag2ByO7.2H20.........| 407.01 
AgBrOs ee icra cst <iae 235.78 
Bromyrite: AgBr...... 187.78 
Ag:COs 275.75 
AgOIOaqhantcnne cia ce 191.32 
AgClOd ane naaieitareis 2 207.32 
Nat. cerargyrite. AgCl].| 143.32 
A@ClOs. er ors tee 175.32 
A Crashes since ste oe 331.73 
WA reOrsOris te oaigisietei guess 4 431.72 
RgedeHsOrsceisi eat 512.71 
EOGN Shins soneacs 149.89 
AgCN. 133.84 
AgsFe(CN)s......-. 535.56 
AgsFe(CN)s.H20...... 661.45 
Ag:{[GaFs)].10H20...... 687.47 
Ag acs ists eee 126.87 
11 BS aC AA AEE DiC on 145.87 
A gale cia ic crete atepneeratetetessre 234.74 
Ag:SiFs.4H20.........- 429.88 
AgrC2N202...........- 299.77 
Wel Os ectndetiek tac costed 282.77 
Agi Ouse adore screens ere 298.77 
Nat. iodyrite. AgI.....| 234.77 
AGL. ioisstbaccns Seed 234.77 
AgsH @le. cnnecsicn scans 923.94 
AgsE gles cicce clots vtelstels 923.94 
Ag:HilOs............. 441.69 
AgeN Oss ois ss: <ataanes 275.75 
AgCsHs03.HsO0........ 214.96 
AgCizHasO2........... 307.19 
AgCsH7Os............ 222.98 
AgMnOiieitastcnass.e 226.81 
AgsHale: 0.0.00 cet ees 923.94 
Ame laa srsranaecacte 923.94 
AgCuHrO:........... 335.24 
AGNOanis.ccitigitetets +s 169.87 


Crystalline form, 


Density or 


properties and eee Melting Boiling 
index of ee: t point, °C point, °C 
refraction eraxt 
wh volum subst..|........... expl ca 300) |. os ccs 
wh met, cub 0.54.|10.52 961.93 2212 
wh plecseecscs 3.25916 ne RE BR oc tea 
WEL DDG. Pig hts alia 0.5 vc pabh once CED) ee BOE Ue dices ee otek 
dk red, cub...... 6.657% Cit > Oinixsemeta ade 
GL. OW os una arile a soles) ois GAO A Wh osmauiaes 5 
wh rbomb'pr,))  foodt eect: 252 297 
expl 
Wh POW se cserec sees Vel er ar eee aoe a bess 
hod NR Ue Seem ei heel Ae errant [ain Re sew Namie On, foun 
col, tetr, 1.874, 5.206 Ci a pee eRe Ce 
1.920 
pa yel, 2.253 ... .|6.473% 432 d>1300 
yel powd........ 6.077 GIS er is ek carte 
wh, tetr........./4.4307 230 d 270 
wh, cr, deliq.... .|2.806% A486) 6 Wik artis acess 
wh, cub, 2.071. . .|5.56 455 1550 
OL GPit aos semecat «* [ninco sorter as LOB exple Wes aces ne 
WOU, MONG sii fOd. 2) Weide se ceetine cM etn racecars 
red, tricl.........|4.770 1 ee en ce 
Wh MOO o co scie ss <h.s <ccpusraverrans OP. | | ewerernseae 
col. 4.00 Oe er ltvereye cee 
wh, hex 3.95 Ci et lil | LPP a reg 
WON a a/siegataecar ttaiiein, 6 Passing thtatakaldhe eta ll Oral tyela as Neler ofl eeepc ace 
col:orthorhomb: ||2:90°°*7 7 “Waaasee'ssisis silewre secre crass 
er, 1.493 
yel, cub, deliq... .|5.85215-5 435 ca 1159 
brn, rhomb...... 4.57-4.58  |690 d 700 
yel, hex........./8.57 DO Te Wiseaccog eat 
wh powd orcol |........... >100 d 
cr, deliq 
bye t bry OTE Myce gO ewe exp We pees = core 
col, rhomb....... 5.525166 >200 d 
or yel, tetrag..... 5.57 re” ieee ee 
yel, hex 2.21, 2.22|5.683% tr 146;to18 | | te cates 
or, cub..........|6.010°%° 558 1506 
yel, tetrag...... ./6.02 tr.to' 460; 7 | tains acs 
red, cub......... 5.90 a1s8° 08 |... AB ae 
yel, rhomb....... 5.68% 60'dies Silo. gemceers 
NOME cid asntas aracnaie ws 5.75” oO Rt on eames cP 3 
Whorial gray oP, |.) 298 s.cure line ie eis eo ate 
powd 
wh, greasy powd |........... S138 ok & lw censtacers 
Nand Foi iciakats's o's. & ces AOC ctor fal eMorteneacea a Vaart. ato teenie 
dk vit, monocl. . . |4.2725 CY IT | ecetetanen cio 
yel, tetrag....... 6.02 erat FOP Shoe eng e’ 
Wed, CUD ais.6f5 545,52 5.90 AGS: ec oretees 
SAUTER sdieieislel'd) of .s vail AreaeecOcere ta Ate 211 Ra ee Oe 
col, rhomb, 1.729,/4.3521° 212 d 444 


1.744, 1.788 


B-122 


Solubility, in grams per 100 cc 


eect ae Other solvents 

ala oul eee s,d HF; d al 

i i s HNOs, h H2SO,, 
KCN;; i alk 

1.0270 2.5280 s dil HNO: 

i eye wile cee 8 a; sls al 

0.000852 |......... s NH.OH, aca 

0.00115 |i s aca, NH.OH, 
HNO;; i al 

i 0.0110 s KCN, dil 
HNO3; sl s 
NH.OH 

0.2625 8 0.017 al 

ale  bavcenem sa 

0.196% 1.33% is NH,OH; sl s 
HNO; 


8.41076 |0.00037' | s KCN, Na2820s, 
NaCl sol; sl s 


NH.OH; i al 


0.00322 |0.05100 s NH.OH, 
NazS203; i al 
1015 5080 sl s al 
557% 8 s al; 101 tol; 
5.28 bz 
0.000089" | 0.00211 |s NH.OH, 
Na2S:03, KCN 
0.45% 2. 1g Nc area <a 
0.0014° {0.00870 s NH.OH, KCN 
0.00835 |d s a, NH.OH, 
KCN 
0.02818 sls is a, NH.OH, 
KCN, Na2S:03 
sls 8 s KCN, HNOs, 
NH.OH 
0.0000232|......... s HNOs, NH.OH, 
KCN, NaS203 
0.000066) |......... ia; s NH.OH, h 
(NHa)2COa 
i i s KCN;ia, NH« 
salts, NHsOH 
vs eee ial 
182156 20518 isl s NH,OH 
d ( eS Gov. Sy oer 
(: Ciel MANN APC! ipo chs do eGo 
A EM OP 5) ( ssi hoods 
0.07518 8 i NHO:; s NHsOH 
0.0031° 0.019% is HNO;s, NH.OH, 
KI 
da TP ee is HNOs 
2.8X 2.5X s KCN, NasS:0s, 
1077.5 10-6.60 KI; sl s NH\OH 
i | oo s KI, KCN; 
idila 
ow 404), s KI, KCN; 
idila 
1.68% | ..| cect s HNO: 
viels | ahesgeee d HNOs, H2SO. 
(~ fy Meee PEsiareci ic. aS. Sco oo eRe 
wave.’ ehiegel | Ot ae 0.007% al; 
0.608"5 eth 
10.6737 d 5 eect ean eas oebearici 
10.55° 1.69286 d al 
ie EL cre Vemewetnates 2. Oils 
| CE PETAMOA Rayos ooo cage 
0.007% «9.1 Svan 0.00625 al; 
0.00718 eth 
122° 952100 ls eth, glyc; 
v sl s abs al 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, Danke Solubility, in grams per 100 ce 
Synonyms and Mol. properties and LAs Melting Boiling 
No. Name s spec. x _ = 
Formulae wt index of % point, °C point, °C 
refraction Sah | tao oe Other solvents 
| water water 
TC a + + —t — 
Silver 
e168 | *nitritese es, J. c.:.6°8 VA BN Oat cet itcebas 153.88 |wh, rhomb....... 4.45326 d 140 . |0.155° 1.363% saca, NHsOH; 
ial 
8169 | nitroplatinite....... Agi[Pt(NO2)4).........| 594.85 lyel-brn monocl pr|........... d 100 sls Ss: / alateeleets atte 
s170| nitroprusside........|Ag2{FeNO(CN)s]...... 431.68 "Nt; pinky ee Ae. SE eee li s NH.OH; i al, 
HNO; 
8171 oxalate...... Age sOg sre errr ne eee 303.76 |colcr........ . 15.0294 expl 140 | 0.0033918 s KCN, NHAOH, 
a 
8172| oxide..... pAgsOnsca beaten asd] 231.049 lbrbikacubsecee: 7.14316. id 230 0.00132  |0.0053% |s a, KCN, 
! NH,OH, al 
8173} oxide, per. . .|Ag2Oe2 (or AgO)........ 247.74 |gray-blk, cub... ./7.44 d>100 |. a s H»eSOu, HNOs, 
| NH.OH 
8174 palmitate...........|AgCisH1O2........... 363.29 |wh, greasy powd .|...........|209 . 0.001220 (0.006525 0.0075 eth; 
| 0.006% al 
8175 metaphosphate......|/AgPOs............... 186.84 |wh, amorph...... 6.37 ca 482 i -|s HNOs, NHsOW 
8176 | orthophosphate..... .|AgsPOu. . 418.58 lyel, cub...... . 16.3705 849 '0.00065195 sa, KCN, 
NHsOH, NHs 
8177 orthophosphate, ‘A ge PO GE a ereeer: 311.75 |wh, trig.. . {1.8036 d 110 | 
mono-H 
8178 | pyrophosphate... AgsP207 605.42: “|wh2-: 2. Sak - |5.3067-5 585 Hi i sa, NHsO1l, 
KCN, aca 
8179 | propionate..... AgC:Hs02 180.94 |wh leaf or need... |2.687% “|: . |0.84220 2.0489 | 
| 
8180 perrhenate..........|AgReOQu........ 358.07 |wh cr, tetrag or |7.05 A30' ©0808) 7 ||... =< Lt 0.3220 | 
rhomb 
8181| salicylate........... (A pCyHiOsp joaacsn ok 244.99 |wh to redsh-wh cr].... _.isls sal 
8182| selenate............ AgeSeQu...........-...] 358.73 |wh, orthorhomb [5.72 | HOSA S200 09 02 -ae. ee 
cr 
8183| selenide....... SA oS @ sre Pet ese 8 aan OS 294.70 |thin gray pl, cub. |8.0 880 d ti s NIWOT, h 
HNO; 
8184| stearate... AgCisHaO2........... 391.35 |wh powd amorph |...... (205 . 0.00620 . |0.00625 al; 
0.00625 eth 
e185 ‘sulfate 2.5. -... «ee AgSOes.. .. ns 311.80 |wh, rhomb, 5, 4529.2 652 d 1085 0.579 1.41100 sa, NHAON; i al 
1.7583, 1.7748, 
1.7852 
8186 sulfide... .|Nat. acanthite. AgoS...| 247.80 |gray-blk, rhomb..|7.326 tr 175 id vals s KCN, conc 
| H:SOu, HNOs 
BIS mnanifidesent nares e Nat. argentite. Ag2S...| 247.80 |blk,cub......... 7.317 825 d 84x10°'5 s KCN, a 
BISS | eulfite.f.. 2.7% A sSOse sett ices acceiccat 295.80 wh cr... .. Sa.5.<- d 100 vals .|sa, NHVOH, 
KCN; i HNOs 
8189 | d-tartrate... AgCHiOe. sc ea 2 363.81 |wh, scales....... .|3.42315 i | | er 2 0.218 0.20325 sa, KCN, 
NH.OH 
8190 orthotellurate, AgoHiTeOs......... 443.40 |straw yel, rhomb zilcl> 200; Wek Has af « i i s KCN, NHsOH 
tetra-H bipyr | 
8191 telluride...... .|Nat. hessite, AgeTe....| 343.34 [gray, cub..... 8.5 955 i i s KCN, NIOH 
e192) “tellurite,.:...--.... Was PeQs, oe or oc eet a b01.80-) Ivelewh ppt... .is2s |e ns cs oe . |250-bl {i i s KCN, NITIs 
450-pa yel 
8193! thioantimonite...... Nat. pyrargyrite. 541.55 |red, trig, 3.084 5.76 486 Au i s IINOs 
Ag:SbSs 2.881 (Li) 
8193?| thioarsenite......... Nat. proustite. AgsAsSs| 494.72 jscarlet red, trig, |5.49 490 i i s IINOs 
3.088, 2.792 | 
8194 thiocyanate...... PRA GBGON canto tatekt iets 165.95.) |col’er 5... ects 2, eee Rial  WOATE lis. 6-c snc 0.00002 125 |0.00064'% js NHsOH; i a 
8195| di-thionate......... Ag2S206.2H20.... 411.90 |rhomb er, A pt Seater © | Re een 2 PR ooreae 7-9 nnn neS yd 
~1.662 
8196| thiosulfate........../Ag2S2Os..... 327.87 |wher.. ld | .'sl s .|s Nas8eOs, 
| NILOM 
B1LOZ |) Peungstate-e wise |ABS\V Ob. fe cen a ote 463.59 |pa yelcr. 0.0515 js KCN, NILOI, 
1iINOs 
Silver complex 
2198| diamminesilver per- |[Ag(NHs)2]ReOs.. 392.13 col monocl er-5-3:901 ences eu nee -|1.618 cone 
rhenate NH.OH 
8199 |Sodium............. Na. ite... eee 22.9898|silv, met cub, 4.22|0:97 97.81+0.03 |882.9 d to sr .{d al; i eth, bz 
NaOH +H: 
0200| acetate............./NaC2H2O2............| 82.03 |wh gr powd, 1.528 B08 Ee eee ./119° 170.15! |sl s al 
monocl, 1.464 
8201} acetate trihydrate.. .|NaC2Hs02.3H20.......| 136.08 |col, monocl pr, 1.45 58 123, 76.20 138.8 2.118 al; s eth 
effi, 6 1.464 —3H.0, 
120 
0202| alumina trisilicate. ..|Nat. albite. NaAlSisOs. | 262.22 |col, tricl, 1.525, |2.61 SU OOM ARAL FE Ss nroaeeearcen ae eo {sl d s HCl; d dil al 
(or Na2O.Al203.6Si0O2) 1.529, 1.536 | 
8203 | metaaluminate...... INGANDS. cov cag sarees «ie 81.97 |wh amorph powd,}........... TSO hie rereinty Ss vs ial 
hyer, 1.566, | 
1.595, 1.580 
8204] aluminum chloride...|NaCl.AICls........... 191.78 |wh-yelsh cr |.........-. 185 (8 8 
powd, hygr | 
8205} aluminum meta- Nat. jadeite. 404.28 |col, monocl...... 3.3 1000-1060 |........... i i d HCl 
silicate Naz0.A1:02.48i0: | 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


N N Synonyms and Mol. 
2 ame Formulae wt. 
Sodium 
8206 | aluminum ortho- Nat. nephelite. 284.11 
silicate Naz0.Al203.2Si02 
8207 | aluminum sulfate. .../NaAl(SO«)2.12H:0..... 458.28 
s208| amide..............|Sodamide. NaNH:..... 39.01 
8209 | ammonium phos- Microcosmic salt, 209.07 
phate stercorite. 
NaN HiHPOu.4H20 
s210| ammonmium sulfate. |NaN HiSQ..2H20...... 173.12 
8211] ammonium tartrate..|NaN HiC«Hs06.4H20...| 261.16 
8212] metaantimonate.....|Leuconine. NaSbOs....| 192.74 
8213| antimonate, hydroxy |‘‘Pyroantimonate”. 246.78 
NaSb(OH). 
8214| pyroantimonate, NazH2Sb207.6H:0(?).. .| 511.58 
dihydro- 
8215| antimonide......... Nass ccd nas ee] | LOO: 72 
8216 | metaantimonite...... NaSb0O:.3H20.........| 230.78 
8217| metaarsenate........|NaAsOs.............. 145.91 
8218] orthoarsenate....... - NasAsQu.12H20....... 423.93 
8219| orthoarsenate, di-H. -|NaH2AsQy.H:0.... 181.94 
8220| orthoarsenate, Na:HAsQy.7H20....... 312.01 
mono-H 
8221] orthoarsenate, Na:HAsQy.12H:0...... 402.09 
mono-H 
8222) pyroarsenate........|NayAs:O7............. 353.79 
8223 | arsenate fluoride. . . .|2NasAsO«.NaF.19H:0. .| 800.06 
8224 arsenite............ Sodium metaarsenite (?)| 129.91 
(com'l) NaAsO: 
(or mixt with 
NasAs0Os) 
8225| arsenotartrate....... Na(AsO)C«Hi0¢.24H20.| 307.02 
0226;|| HanidedidicAor 20.2 ah NaNstnetect eee 65.01 
8227| barbital............ NaCsHuN:Os.........| 206.18 
8228) benzenesulfonate. .. .|NaCsHsSO:...........| 180.16 
8229| benzoate......... iI NaGrOsaiien os: fects 144.11 
8230 metabismuthate..... INABION Be cash sas ok 279.97 
8231 metaboratc.........-|NaBOs..............-. 65.80 
8232 metaborate, tetra- |NaBO:.4H:0.......... 137.86 
hydrate 
8233 | metaborate, peroxy- |Sodium perborate 153.86 
hydrate (com'l). 
NaBO:.H202.3H20 
8234 | tetraborate........-./Na:BiOr.............. 201.22 
8235 | tetraborate, deca~- —_ | Borax. NazB,O7.10H:0..| 381.37 
hydrate 
8236 | tetraborate, penta- |Na,ByO7.5H:0......... 291.30 
hydrate 
8237| borohydride........ NaBH 37.83 
8238| bromate............lNaBrOs.............. 150.90 
6230)| “bromidenins:s 3. c.-4| Ne Bri. sn ole sn 102.90 
8240| bromide, dihydrate. .|NaBr.2H:0........... 138.93 
8241 bromoaurate sb stole taal NaAuBr.2H20........| 575.62 
8242| bromoiridite........ NaalrBrs.12H:0....... 956.81 


Crystalline form, 
properties and 
index of 
refraction 


col, hex, 1.537+ 
0.002 

col, cub oct, 
1.4388 

wh, conchoid fract 


col, monoc, 1.439, 
1.441, 1.469 


wh, rhomb....... 


blk powd or bl 
er, inflamm 

col, rhomb....... 

thomb, effi, 
1.479, 1.502, 
1.527 

col, trig or hex 
prism, 1.457, 
1.466 

col, rhomb or 
monocl, 1.583, 
1.553, 1.507 

col, monocl, pois, 
1.462, 1.466, 
1.478 

col, monocl, effi, 
1.445, 1.466, 
1.451 


wh, cub, 1.4657, 
1.4693, 1.4726 

gray-wh powd, 
pois 


shiny cr, pois... . 


OGL, NOL 5 avr atts ys 


col cr, or wh 
amorph, or gran 
powd 

yel-brn powd 
(com'l), yel 
(pure) 

col, hex pr... 0+. 

tricl, coll. «.....-. 


col, monocl...... 


er, 1.5010 .c..oste.. « 

col, monocl, eff, 
1.447, 1.469, 
1.472 

col, cub or hex, 
deliq, 1.461 

white cub, 1.542. . 


col, cub, 1.594... . 


col, cub, hygr, 


1.6412 
col, monocl pr.... 


dk grn, rhomb, 
effi 


Density or Melting 


2.619% i 
1.67542 G1 GAPE ie oe taccd 
Bertie annie 210 400 
1.554 al7oMe Wiese cae 
1.6315 SOOT Weis cst 
1500) oP \iaiee sae cn al gotoetnres 
Ewa ee d 280 SRO 
bed vie OR 856 ae ore et 
2.864 at PRM Nicos 
2.301 615 
1.752-1.804 |86.3 = |--------- 
2.53 130, —H:20, |d 200-280 
100 
1.88 130, —5H20,|d 180 
50 
1.736 28 —12H:0, 
100 
2.205 850 d 1000 
2.849%. | Ae Picco eean deetere nee 
1.87 weds 0 
hin a as —2}H.0, |d 275 
275 ; 
1.84670 d Na+N d in vac 
2.464 966 1434 
Wa Ree Ally A —H:0, 120 
iotetlac are 63.0 —H.0, 
130-150 
2.367 741 d 1575 
1.73 75, —8H20, |—10H:0, 
60 320 
1.815 HG PEaPiiy Geeodaac< 
1.074 400\dea i|emecreees 
3.339175 Ba Ge ht |loteraat 
3.2037 747 1390 
2.176 —2H0, 51 |--------- 
ehithense e100 a a —H.0, 150 


Boiling 


spec. 2a) pid 
ae Peo |) SOME ET TT Goud 
water 


Solubility, in grams per 100 cc 


1108 


38,915.56 


22.655 


(anhydr) 


55% 


on Other solvents 
water 
d da 
146° 4) |eetatagayeens® O37 
d d hot al; 0.1 
liq NHs 

100 ial, acet 
Ss —ssi(é«é WA ees aeas a> n't's 
F 2 NaS sol 
0.3100 sls al 
0.289, di. tease dking - > AY in 
<a eae sls NHa 
vipa aah eee 1.67 al; 5015 glyc 
10010 s glyc; sl s al 


140.7% sl s al; i liq Cl 

ve sls al - 

+d ial 

jaa hee 0.314! al; s liq 
NHa, i eth 

40100 sl s al; i eth 

VS ipl teu 156.0% SBGE 

74,2100 1.6475 al 

d da 

36% = =sCds As inate ee 

V8  |levedietetetetete ani eree 

3.7532 sa, al, glyc 

8.79% i al 

170100 v sls al; 5 glyc; 
ia 

52.3100" | reece ane ae Sahel ee 

vs 4 al; 16.4 MeOH; 
8 pyr; ieth 

90,9100 ial 

12110 sl s al 

118.695 [2.3128 al; 8 liq 
NHs3; 17.42 
MeOH 

eee s NHOH | 


ee ee ee Oe! penremee eemermenn) ONIN 
B-124 


No. 


Name 


Sodium 
bromoplatinate...... 
cacodylate.......... 


calcium sulfate...... 
d-camphorate....... 
earbidestik 6.55.05.5- 
carbonate.......... 


carbonate, deca- 
hydrate 


carbonate, hepta- 
hydrate 

carbonate, mono- 
hydrate 


carbonate, sesqui-... 


carbonate hydrogen.. 


perchlorate, hydrate. 


chloride............ 


chlorite, penta- 
hydrate 
hypochlorite........ 
hypochlorite, 
dihydrate 
chloroaurate........ 


chloroiridate........ 
chloroiridite........ 
chloroosmate....... 
chloropalladite...... 
chloroplatinate...... 
hezachloroplatinate. . 


chloroplatinite...... 

chlororhodite, hexa- . 

chlororhodite, hexa-, 
hydrate 


citrate, dihydrate ... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Na:PtBre.6H20........ 
Na[(CHs)2A802].3H20. . 


NazCa(SO,)2.2H20.... . 
Na2CiwHu0u..3H:0.... . 


Washing soda. 
Na2CO3;.10H:0 


Na2COs.7H20......... 
Crystal carbonate, 
thermonatrite. 


Na:CO;.H:0 
NazCOs.NaHCO;.2H:0 


NaClOw.H20.......... 


Common aalt, nat. 
halite. NaCl 


NailIrCls.6H2O0........ 
NaslIrCle.12H:0....... 
Na2OsCle.2H20........ 
Na2PdCh.3H20........ 
Na2PtCle.6H20........ 
Na:PtCh.4H:0........ 
NaskthCle} i... .-.or9- 
NasRbCle.18H20...... 
NaaGrOeise sae ere scet 
NazCrOy.10H20....... 


NazCr:07.2H20........ 


NasCoHs07.2H20...... 


citrate, pentahydrate|NasCeHs07.5(or 54)H:0 


cobaltinitrite........ 


cyanamide, mono-.. . 


cyanocuprate (I)... . 
cyanoplatinite...... 


enanthate.......... 


NasCo(NOz)s......-..- 


Sodium aurocyanide. 
NaAu(CN)s 

NaCu(CN)s......-.... 

NaPt(CN)«].3H20.... 


Sodium heptanoate. 
NaC7His02 


Mol. 


wt. 


161.97 


342.13 


298.00 


248.96 


170.14 


294.10 


348.15 
403.94 


Crystalline form, 
properties and 


index of Bit 
refraction cure 
dk red, tricl...... 3.323 


col, monocl need. . |2.64 
wh need, hygr....].... 


wh powd........ 

wh powd, hygr, [2.532 
1.535 

wh, monocl, 1.4416 


1.405, 1.425, 
1.440 
rhomb bipyr, effl .}1.51 


col, rhomb, deliq, |2.25 
1,506, 1.509 

col, monocl, 2.112 
1.5073 

wh, monocl pr, 
1.500 

col, cub or trig, 
1.513 

wh, rhomb, deliq, 
1.4606, 1.4617, 
1.4731 

col rhbdr, deliq . .|2.02 

6 


col, cub, 1.5442...|2.165, 


2.159 


2.49015 


wh, cr, hygr..... 


in solution only... 
col, hygr........ 


yel, rhomb, 
w 1.545 e>1.75 
dull red-blk, tricl. 


or-red, rhomb pr 

br-red cr, deliq... 
or-yel powd, hygr 
or-red, tricl...... 


£60. Pins sea eeteer 

red, tricl......... 

garnet red, oct, 
effi 

yel, rhomb 
bipyram 


yel, monocl, deliq |1.483 


red, monoc!l pr, 2.5213 
deliq, 1.661, 


1.699, 1.751 


wh cr, gran or 
powd 

wh, rhomb....... 

yelsh-brnsh cr 
powd 

wh cr powd, hygr 


col, cub, deliq, 
pois, 1.452 


wh, hex pl, deliq .|......... 


Density or 


1.57518 


Melting Boiling 


Solubility, in grams per 100 cc 


Soha ES 
point, °C point, °C Cold Hot 
Other solvents 
water water 


ALSO Poe Tes tet 
.|ea 60 — HO, 120 

—2H30, 80 |.. 02). 20% 0 
{= 8H20) 100 |i iiss qa sine 

ed TOD WR A acre Groets 

851 d 

32.5-34.5 —H20, 33.5 


=== @03/27 00 Share eile <1 <icier 


248-261 d 


d 482 d 


2.710-2.736 


old 


—6H:0, 100 


19,92 


—2H:0, 100/d 400 
(anhydr) 


—2H:0, 150 


—5H:0, 150)d 


vs vs 
DOO TI Al So ciezees\0 
d d 
tip ee ie IB Bees er eer 
d d 
71° 45,5100 
21.52° 421104 
16.90 33.9% 
33 52.08 
13° 42100 
6.9° 16,4 
79° 230100 
8 vs 
20915 2840 
35.7° 39.12100 
3917 55° 
29.3° 94,238 
NAR tres bret as ee 
1501 990% 
vs vs 
31.4615 307.26% 
Nal | es race 
Vie Silencer 
8 ves 
665 vs 
Bo ee Wes crcevite 
VA ae | Gesanaace 
VG i  faescvecees 
LY ee ede late | (Sarre ara 
5010 126100 
238° 508% 
(anhydr)| (anhydr) 
180% 433% 
fmt Can eaye eis 
9.1 5100 
72% 16710 
92.634 250100 
WEG; UME [ose ases, tise 
V6 PRUE cismicceacts 
8 8 
4gi0 824 
OP TE oo cnr 
ye? sl etysenencee 
8 8 
UME Bee noe eretiesc 
eb aeOt | erctireens « 
OA adie bine. 


sa;dal 
sl 8 abs al; i acet 


i al 


sl a al 
sal, liq NHs, glyc 


sal 


sal 
sl s al, liq, NH3; 
s glyc; i HCl 


ieth 


sl s al; s MeOH 
sls al; i aca 


i al 


i al, eth 
0.625 90 % al; 
8 glyc 
0,625 90% al; 
s glyc 
sls al 
sl s al; d min a; 
idilaca 
v sl s eth, bz 
sls al;s NHs 


B-125 


No. 


8289 
8290 
8291 
8292 


8293 
8294 


8295 
8296 


8297 


8298 


8299 


8300 


Sodium 


ferrate (III) 
ferricyanide......... 
ferrocyanide........ 


fluoaluminate....... 


fluoantimonate...... 
fluoberyllate........ 


fluoborate.......... 
fluoride 6 ics 0-08 


fluoride, hydrogen.. . 


fluoride 
orthophosphate 
fluoroacetate, mono-. 


fluorophosphate, 
hexa- 

fluorophosphate, 
mono- 

fluosilicate.......... 


fluosulfonate........ 
formaldehyde- 
sulfoxylate 


2-furanacrylate...... 
metagermanate...... 


melagermanate, 
heptahydrate 

(mono-) d-glutamate 

glycerophosphate, 
monohydrate 

glycerophosphate, 
pentahydrate 

gold sulfide......... 

By OriGe set ec sat bi evacs 


metaperiodate....... 


metaperiodate, 
trihydrate 


paraperiodate....... 
(tri-) paraperiodate . . 


MOGIGGT Ses nnn nce tte 


iodide, dihydrate... . 
iodoplatinate....... 
iridium chloride..... 


iron (IIT) 
nitrosopenta- 
cyanide 

iron (IIT) oxalate... 

iron (IIT) sulfate... . 


lithium sulfate...... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Ferrite. NazFe:Ox...... 
NasFe(CN)s.H2O...... 
Yellow prussiate of soda. 


magnesium carbonate|Na:COs.MgCO;....... 


magnesium sulfate . . 


magnesium tartrate . 


221.67 
298.92 
484.04 


NasFe(CN)s.10H:0 

Sodium hexacyanoferrate (II). 
NasAlFs..............| 209.94 
NaSbY 6. e000 5 sueeves 258.73 
Na:BeFy........ 130.99 
NaBFi erasers. aa 109.79 
Nat. villiaumite. NaF..| 41.99 
INGE Pitted. <'s?.te'sc saa} Ol Oe 
NaF.NasPO..J2H20....| 422.11 
NaC:H2FO:...........| 100.02 
NaPFs.H20........... 185.97 
Na:POsF........ 143.95 
NadSiFs..............| 188.06 
IN@BO aE tenis chemin 122.05 
NaHSO:.CH20.2H20...| 154.12 
NaCHGra..c.cn cea 68.01 
NaGrHiOeiiecs cece cad 160.10 
WNakaeQs sk oc 2025 ence) 20000. 
NazGeOs.7H20........| 292.68 
NaCsHsNO,...........}| 169.11 
NazCsH7OcP.H20...... 234.05 
NaC3H7Oc6P.54H20....| 315.12 
NaAuS.4H20.......... 324.08 
NaH cvcede scvneaneuee 24.00 
NaOW daa. s cas ea cont 40.00 
NalOs; 197.89 
NalOy 213.89 
NalOusHO.. .... ok 267.94 
WNaslQeacta. cenccornct | 887.80 
INasilOeitsd sicecctsrcns 293.88 
Naly: tains seen nay 140.89 
Nal 29... 2405 66039 185.92 
Na»Ptls.6H2O0........./1110.59 
Sodium hexachloroiri- 690.07 

date. NasIrCle.12H2O 
Na,{Fe(CN)sNO}.2H20.| 297.95 
Naa[Fe(C20,)3].54H20. .| 487.96 
3Na2S04.Fe2(SO.)3.6H20| 934.09 
INaCiHiOtn arent 112.06 
NasLi(SO«)2.6H20...... 376.12 

190.31 

Nat. bloedite. 334.48 

Na:SO..MgS04.4H:O0 
NazMe(CsHsOo)2.10H20 | 546.59 


Crystalline form, 
properties and 
index of 
refraction 


br, hex pl or need 

red cr, deliq 

pa yel, monocl, 
1.519, 1.530 
1.544 

col, monocl, 


col, hex, 1.312, 


shiny leaf, hygr 


rhomb pr, hygr ..|....... 


col, monocl, deliq 


yelsh vise liq; wh 
cr or powd 
wh pl, se or powd 


Density or 
spec. 
gravtiy 


Melting 
point, °C 


Boiling 
point, °C 


Solubility, in grams per 100 ce 


2.90 


1.92% 
1.919 


silver need, 1.470. |0.92 


wh, deliq, 1.3576. 


wh, rhomb.... 


or trig-rhomb 

ruby red, rhomb, 
1.605, 1.575, 
1.56 


wh, trig, 1.558, 
1.613 

col or yelsh liq, 
very hyer 


1.488, 1.489 
wh, monocl pr or 
powd 


2.130 


4.277116 


1.687% 


1.973176 
2.5 


id 


d red heat 


. |64 


253 
d 
1083 


318.4 


B-126 


.|s al, acet; i eth 
da;sal, alk 


97.220 16010 sls al; ieth 
8 8 sls al; i eth 
selene ee eee d sa 


d d is molten Na; 
i CS:, CCh, 
NHs, bz 
420 347100 v sal, glyc; 
i acet, eth 
gr 3.4100 ial;saca 


acet; s glyc 
vs NHs 
«Ss ee is al 

ial 
40" PE HS oer asc ay got: Moker 
32° ty en Ge ene 
devel «Al.aemaeee ial 
Via) 4 ee lla is al; ieth 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Name 


—— S$ SSS 


Sodium 
8332 | manganate.... 
8333 | permanganate....... 
8334 | permanganate, 
trihydrate 
8335 | methanearsenate.... 
8336 | methoxide.......... 
8337 | methylsulfate. . 
8338| molybdate. . 
8339 molybdate, dihydrate 
8340 | decamolybdate..... . 
8341 | dimolybdate........ 
8342 | oclamolybdate...... 
8343 | paramolybdate...... 
8344| tetramolybdate...... 
8345| trimolybdate........ 
8346 | metaniobate......... 
CPV AN cA OR wan enter 
e348 nitride..:.......5.. 
S540) OMICTILG Cosa ne an 
8350| hAyponitrite......... 
8351 p-nitrophenoxide. 
8352] nitroplatinite....... 
8353 | nitroprusside........ 
BoD4') oleate. nes... =) nen 
0355 oxalate,.:.......... 
8356 | oxalate, hydrogen. . 
8357 | oxalatoferrate (III).. 
8358 | oxide, mon-......... 
8359 oxide, per-.......... 
8360 | oxide, per-, 
octahydrate 
8361 cratered na aa 
8362 | pentobarbital... . 
8363 | phenobarbital.... 
8364 | 1-phenol-4- 
sulfonate(p-) 
8365 | phenoxide.......... 
3366 | phenylcarbonate.... 
8367 hypophosphate..... . 
8368 | hypophosphate, di-H. 
8369 
8370| metaphosphate, tri-, 
hexahydrate 
8371 orthophosphate..... . 
8372 | orthophosphate...... 
8373 | orthophosphate, di-H 
8374 | orthophosphate, di-H 
8375 | orthophosphate, 
mono-H 
8376 | orthophosphate, 
mono-H 
8377 | orthophosphate, 
mono-Ii 


Synonyms and 
Formulae 


.|NazMnQ,.10H20...... . 


CH:0Na.2CH30H..... 


.|NaCHsSO..H20....... 
iNasMoOgy.. -at teeters. 


Na2MoOu.2H2O........ 
Na2zMow0a.21H20 
Na2Mo207......... 
Na, Mo,O,, 17H, oO. 
NasMo701.22H20 


Na:Mo.013.6H20 
Na2Mos0w.7H20....... 


NazNb20¢.7H20...... 
Soda niter. NaNOs.... 


NazN202.. 


-|NaHC..H20.. 5 
Na, Fe(C, 0, ); ‘XH, 0 


NaGreHniOe. cn cscs 
-|NaCuHi7N203......... 
-|NaCiwHuN20sa. . : 
NaCsH«(OH)SO:. 2H:0 j 


NaC7Hs03 
NasP200.10H20........ 


Na2H2P206.6H:0 


metaphosephate, hexa-|Graham's salt. 


(NaPOs)s 
Knorre’s salt. 

(NaPOs)3.6H20 
NasPO..10H20 


NasPO..12H20 


NaH:2PO..H20......... 


NaH2PQ..2H20........ 

Sérensen’s sodium 
phosphate. 
Naz:HPO«.2H20 

NasHPO«.7H20........ 


NazH PO«.12HxO0 


Mol. 


345.07 
141.93 
195.97 


292.03 


118.11 
152.10 
205.92 
241.95 
1879.68 
349.86 


. {1519.75 


1589.84 


| 


Solubility, in grams per 100 cc 


Crystalline form, Denil 
properties and yor, Melting Boiling 
index of pe point, °C | point, °C 
refraction gravity, 
ais 
TD, NONOGH eh. aellnuc Cees eee LT Pe sess cx Manet enees 8 
red‘er, deliq’:.2...%¢). &.. semen. f de PROOe Clocks ee vs 
purp cr, deliq... .|2.47 (ha y(t ee | rare es ee vs 
wh cr powd:.../). . ase eee $0140 °- Mili eee ca 100 
Wh powd ...).5-2), SNe. eee d, —CH;0H s,d 
GOLF, BY OT Mee = Ales pes ee aeet an de .|s 
opaque wh...... . |3.2818 OST IVD Uo. Ree 8 44,3! 
wh; rhbdrj... 3.28(?) == DESO) LOO, Shee suscocchere 56.2° 
Wh, monocl pres. fete cere. Hes ee, bake ence oe ON sls 
Wh need oct scl. co eee. BIS Oe ma tence eee sls 
MONO] OF.15 5). eres ce dl © © PO>. I BRR Fo vs 
col, monocl, effl..|...... 700 = HO, }. silts 288.3 117.9% 
100-120 (anhydr) 
vel Need re ask coca een ete Na ek oes cane nee . 139.82 
need acicular..... Art te HSZS: —=GHO |i Asses 3.87820 
100-120 
pseudo-cub...... 4.512-4.559 |—H2O, 100 |......... _|s 
col, trig or rhbdr, |2.261 306.8 d 380 92.125 
1.587, 1.336 
Ge BRAY vin eee ae ee WOOT MNS ih twanians ld 
col-yel, rhomb pr, |2.168° 1271 d 320 81.515 
hyer 
sae ete 1.728% d 300 ay -\d 
el, Nmonoel Prsudseanere —2H20, 36 |d 5.97% 
—4H20, 
120 
pa yel rhombor oh. oss. 82. .  P eS ls 
monocl pr, effi 
red, rhomb...... 1 TD ae BY sie Genrer a tere acehaaistensvers 4016 
wh ororyel.?) 4:5; Vageert.J PDS Wie ene e a See 1012 
amorph gran 
col cr, or wh powd!/2,34 250-270) Thetis see 3.720 
wh; monoel, (sc). nd Sorte —H.0, 100 |d 200 1,715 
grn, monocl cr. . .|1.973!7-5 HO; i. See 32.5 
100-120 
wh- gray, deliq .. .|2.27 subl 1275 naa ld 
yel-wh powd.... .|2.805 d 460 d 657 is 
Whi Hex vce c cmc ee ae ees d 30 d 3 
WILSCES orci oe cde eof tener 270 mee Bl sterenatreveiec etal era teae cee 
Cig oe ee re ee (ata es ae ty IC ie at oc ee (ORCC te te 8 
WH), Fp telale teeta gota delle eiare Sete TOP Gord cota asec | NR re vs 
col, monoclior swan cee ene id.” FO SEC Hee 23.8% 
gran, sl effi 
wh cr need, deliq.|........... Be ee hAlie ai epetanvieseruad vs 
col powd s s5.< s110l ee tee TT ZO Ree bb ciercrars cesvaeard d 
col, monocl, 1.477,|1.823 at) WSS The IM 1.49% 
1.482, 1.504 
col, monocl, 1.468,|1.849 250 —6H20, 1002.35 
1.490, 1.504 (anhydr) 
Col giase;) ) Mehra eee © OEE Sate Sancierenins vs 
1.482 + 0.002 
col, tricl, effi, 1.433,|........... 5S. eee, helsanceees 3 
1.442, 1.446 —6H20, 50 
DOL. OGts tees ohetete 2.536175 100 3 Oba oe 8.8 
(anhydr) 
col, trig, 1.446, 1.6220 id 73.3-76.7 |—12H20, 1.5° 
1.452 100 
col, rhomb, 1.456,/2.040 —H20, 100 |d 204 59.9° 
1.458, 1.487 
col, rhomb, 1.4629]1.91 60 -|V 8 
rhomb 2.06616 = SHO; Ob mine sia ee 100% 
bispheroidal, 
1.463 
col, monoc!l pr, 1.679 == SEAS ai evevelcelerelener-rcie 104° 
1.442 48.1 
col, rhomb or 1.52 —5H:0, —12H,0, 4.15 
monocl, eff, wh 35.1 100 


powd, 1.432, 
1.436, 1.437 


4100 
115.5109 
0.842100 
sls 
vs 


scale 


(anhyd)| 


Other solvents 


s NHs; d alk 


sl s al; i bz, eth, 
oils 


8 val MeOH; vs 
NHs3; v sl 8 acet; 
sl s glyc 

0.3% eth; 4.420 
MeOH; 3 abs al; 
vs NHs 


lial 
-{sl s al 


-/s al 


.|s al; sl s eth 


dal 

dal, NIlIs; 8 dil a; 
i alk 

ial 


8 al 


.|s al; i eth, chl 


0.75% al; 2025 
glyc 

sal, acet;da 

d acet 


8 dil H2SO,, 
NH,OH; i al 


i CS:, al 


v sls eth, chl, 
tol; i al 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, : Solubility, in grams per 100 ce 
2 Density or A fa 
Synonyms and Mol. properties and Melting Boiling 
No. Bazsie Formulae wt. index of ane point, °C | point, °C ld 
refraction Brevity. ve ae Other solvents 
water water 
Sodium 
8378 pyrophosphate..... . IN GPa cere ctcccays. acs waver 265.90 |wh cr, 1.425..... 2.534 880 TO FEF jlhis05 tbe 3.16° 40.26% = he rwaqans «stats 
8379 | pyrophosphate...... NasP207.10H2O........| 446.06 |col, monocl, 1.450,/1.815-1.836 |—H20, 93.8]........... 5.41° 93.11 |i al, NHs 
1.453, 1.460 m.p. 880 
8380] pyrophosphate, di-H.|Na:H2P207.6H20 ......| 330.03 |monoci, 1.4599, {1.85 =O} '220 bl sos ge nes 6.9° bi ee on ee 
1.4645, 1.4649 
8381 | phosphide.......... NasP.. Rrrtryetettal OO sO4. | POC creer. ccchare ca the) nifars odie) size sie ee Pra Leccie stem wooo (d, PMs, |fi.-. ccolcaverste (ete enenenret tas 
8382 | hypophosphite. . -|NaH:PO>. 20. ahora «wil L05209- col, monoel, deliq |6.5..ix455.<]d ‘viol! 4) 4 ||.:.....d%asES 10075 66710 vesal;sglyc; sls 
NHs, NH.OH 
8383 orthophosphite, di-H .| NaH2PO3.24H20....... 149.01 col, monocl, 1.419,}........... 42 —2$H:0, 56° 193 yee... oh5 
1.431, 1.449 100 
8384 | orthophosphite, Na:HPO3;.5H2O........| 216.04 |wh, rhomb deliq, |53 id 200=250!) |... fab ik» s vs ial, NHOH 
mono-H B, 1.443 
8385| triphosphate........ Sodium tripoly- 367.86) |powd' and gram... . |... saeleoaehit. 6 aes ke a lS. 14.5% 32.5 sie hteiaamiee- Sad s 
phosphate. NasP:0.0 7 
8386 | phthalate...........|NazCsHsOu.. soe} SLOACS [Wh powd' OF | [seatnans. os dl: 0am O.| PN I 
pearly pl 
8387 | platinate, hydroxo-..|Na:Pt(OH)s...........| 343.11 |yel or red-brn, a vateplesn brefer 3 Hay d tga Bee ial; sls HCl 
hex 150-170 
8388 platinum cyanide ...|Na:{Pt(CN)«].3H20....| 399.19 |col, tricl..... .. . /2.646 —H:0, onaeiaapa egal Sly) eee is al 
120-125 
2389 | plumbate, hydroxo- .|Na:Pb(OH)s..........| 355.21 |yel-wh lumps, = |....... 2... ]. 6-2-2. ee cede eee ee eee id. to. PbOsil. 2. eee da;s alk 
hyer 
2390 potassium (dl)- Ns KCgHiOt cinch ca) 210. Lee lool, tridd ic van ch, cles Shapes 90-100 d 200 47.46 V6 «ws ORNS c-. LAR ig 
tertrate (anhydr) 
8391 PIODIONKte nee terre | NOCsHbOeea is yarectss al) 00.00) ‘Wh, gran Powd sn (5 ccc nse tret fr eaiesratn axe dlintwtordts inate o  «=—ss sees 8 al 
8392 perrhenate..........|NaReOy..............| 273.19  |col, hex pl, hygr. ./5.39 800 ‘in Os): Te acaveateee 100% =—S sl... vate sal 
d 440 (vac) 
8393 pyrohyporhenate..... NasRe207.H20......... 604.3716 sandy: yell or’ :......| an twateny- toss «6 kao. 3|h5.< See abe 0.004.) "||. « s nieebeeinnl eae eee. 
8394 | rhodiumchloride..... NasRhCls.12H20...... 600.78 |dk-red cr, monocl|........... == LDH sOn® Bl cosinor ete vs vs ial 
pr 120 
8395] rhodiumnitrite...... Nas[Rh(NO2)6]. .. . . Ta AAT. OL WH Cl. se nein 2) alee aero = A SGOR BER Mein sisinielais ae 40" 8 ial;da 
8396 | perruthenate........ NaRuOy.H20..........| 206.07 |blk cr, lamellar...|........... S40 Vas Fe ces caies vs (I ba ee ee 
8397| salicylate...........]|NaCrHsOs............ 160;17 . |whier powd' fs} 4.«.: |. oaldnee Slat ccs oc ss» Sheer ee! 1115 125% 17 al; 25 glyc 
8398| selenate............ NaSeOas.d <0 .000 +2 cf, 188,04 jool:rhomb<....5.-|3.218"4 — PP SeRG AGRE Aleck ecco 8435 72.900 Tae Ce eek. e 
8399 | selenate, decahydrate|Na2SeO..10H20. . 369.09 j|col, monocl...... 1.603-1.620 |ca 32 trans |...........|43.520 Be eee eee Pe goo tas 
s400| selenide............ Nae. . .........] 124.94 |wh to red, er, deliq|2.625” >875 a aeoccaniatanatore (: nn (Pe cc i NH; 
s401| selenite............ NasSe0s.5H:0. Behe 263:0lne| wh:cr, tetrag Za3w |e Gene Sih. ee Det ae ar Ae 8 ial 
2402 | silicate. .....65...282% Waterglass. s}eol,. amorph, delig)|:... fssecria. dines RG AMets oleae oem ie hile s ial, K and Na 
Na20.2Si02o(z =3 — 5) salts 
8403 | disilicate........... Na2Si2Os..... 182.15 |rhomb pearly  j|........... 874 AP etal | ( (iors oS toc Rs 
luster 1.500, 
1.510 
8404 | metasilicate. ....|/NaSiOs.... 122.06 |col, monocl, 2.4 CU: nn | arenes 65 8 s,d ial, K and Na 
@ 1,518, y 1.527 salts 
8405| metasilicate......... NaSiO:.9H20..........| 284.20 |col, rhombbi- |........... 40-48 —6H20, 100\v s vs s dil NaOH; i al, 
pyramid, effi a 
8406 | orthosilicate.........|NaSiOu..... 484.04 Jeol, hex, 1.530....).........-- IOUS Bee joel cee 8 sg Shaheen teas 
8407 | _ silicotungstate, NadSi(WOi0),). 20H ol, trick icccckis u|inateecew ee —7H20, 100/d vs vs sa, als al 
dodeca- Sodium tungstosilicate| 3326.53 
8408| stannate, hydroxo-..|Na:Sn(OH)s.......... 266.71 col, hex or wh |/...080e. zs —3H20, 140].......... .|61.3155 5Q100 i al, acet 
powd, or lumps 
s409| stearate............ NaCisHaO2........... 306.475: |wh: fatty powd). «..\||-0.i. -biemas Sdeie ~ abe SMEs: fGenesteeneete 8 8 shal 
8410| succinate...........|NazCsH«Ou.6H2O......| 270.15 |wh, gran or powd]........... = 6150120)... eee 21.45° 86.6375 v sisal 
8411] succinate, tetra- Sodium dihydroxy PRO.10) dee o ae ce 6c 2] see GD > Le era, 0.032° d d min a; i al, eth 
hydroxy- tartrate. NazC«HiOs.3H20 
8412]| sulfanilate.......... NaCeH«a(NH2)SOs...... 195.1 7a el wh: lust:.or: beaks «| hs SAE 5 PBA cre ve esoce han Gil onceraresleecer en eters eR 
8413 sulfate, anhydr...... NadQasset asl xc onic 142.04 |monocl (between |........... S42 ir tay | ssc os tae 8 42-510 s HI 
ca 160-185), hex ca 241 
1.480 
s414| sulfate, anhydr...... Nat. thenardite. 142.02) jorthorhomb,1.484,'2.683.) Gee Wh. eos). alk a os cele ete 4.769 42,7100 is glyc; ial 
Na2SO« 1.477, 1.471 
8415/| sulfate, decahydrate .|Glauber's salt, 322.19 |col, monocl, effi, [1.464 32.38 —10H20, 11° 92.7% ial 
mirabilite. 1.394, 1.396, 100 
Na2SOx.10H20 1.398 
8416] sulfate, heptahydrate|Na:SOu..7H2O.......... 268,154) |wh, rhomb‘or) | #)|)..5..cestaste «4 tr toanhydr|....<.:.¢b0 19.5° 4420 i al 
tetrag 24.4 
8417 | pyrosulfite........... Sodium metabisulfite. 190.10 |wh powd or er 1.4 >d VSO BE 5. tke 5420 81.710 sls al; s glyc 
Na2S20s (+7H20) 
8418| pyrosulfate......... NasSiOr oP xc ich esse 222.16 |wh,transluc cr, [2.658% 400.9 d 460 Boars {lee eee s fum H2SO« 
deliq 
8419| sulfate hydrogen....|/NaHSQs.............. 120.06 |col, tricl........ .}2.43519 >315 d 28.6% 10010 sl s al; i NHa 
8420] sulfate hydrogen, NaHSO..H20......... 138.07 |col, monocl, deliq |2.103"%° 68554 +0,5 Weick: cnc ca 67,d |d d al 
monohydrate ~1.46 
8421] sulfide, hydro-...... INaHS.........5.......]| 56.06 jcol, rhomb or wh |...66: 63 ta S50 8 Filta arene ve °C eee s al 
gran cr, deliq —— 
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8422 


845] 


8452 
8453 
0454 


8455 
8456 


8457 
8458 
8459 


8460 


8461 


8462 
8463 


Name 


Sodium 
sulfide, hydrodi- 
hydrate 
sulfide, mono-...... . 


sulfide, mono-hydrate 


sulfide, penta-....... 
sulfide, tetra- 
sulfide, hydro- 
trihydrate 
muUlGtesiees «.-< 2 ti501 


sulfite hydrate 
hydrosulfite......... 


sulfite, hydrogen... . 


d(& 1)-tartrate 


d-tartrate, hydrogen. 


dl-tartrate hydrogen. 


orthotellurate, 
tetra-H 
telluride......... 


thioarsenate 


thiocarbonate, tri .. . 
thiocyanate......... 


dithionate.......... 


thiosulfate. ©. 22 «i... 
thiosulfate, 
pentahydrate 


thiosulfoaurate (I) .. 
trititamate.......... 
tungstate........... 


tungstate, dihydrate. 


metatungstate....... 
paratungstate....... 


uranyl acetate. ..... 
uranyl carbonate... . 


urate, acid 
valerate... ... 020252 


metavanadate....... 

orthovanadate....... 

orthovanadate, 
decahydrate 


orthovanadate, 
hexadecylhydrate 
pyrovanadate 
ethylxanthate....... 
zine uranyl acetate. . 


Stannous 
Stannic 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


Na:S0O:.7H:0 
Dithionite, hyposulfite 
Na2S20«.2H:0 

NaHSOi.d soci as te 


NarC«HiOc.2H20...... 


NaHCsHiOc.H20 


NaHCsHiOe.H20..... - 


NazHuTeOs 


MNGsT Ore. tone, fetes y 


NasTeOsi5 25-20-02 

Schlippe’s salt. 
NasSbSu.9H20 

NasAsSy.8H:0......... 


hyposulfite. 

Na2S202.5H:0 
Naa[Au(S20s1)2].2H20 . . . 
Na:TisO7 


Na2WO..2H20......... 


Naz0.4W0;.10H20..... 
NasW7Ou.16H20 


NaUO2(C2Hs02)3.....- - 
2Na2CO3.U02:COs3....- . 
NarCsH2N.O03.H20.... . 
NaHCsH2NiOa 
NaCsH»02 


Mol. 


472.15 


305.84 
144.19 


NaZn(UO:)3(C2HsO2)9.9H20 


See under tin 
See under tin 


1591.98 


Crystalline form, 
properties and 
index of 
refraction 


col need, deliq ... 


wh er, deliq...... 
col, tetr, deliq.... 


yel (exist ?)..... 
yel, cub, hygr.... 
col, lust rhomb cr 


wh powd or hex, 
prism 1.565, 
1.515 

col, monocl, effi. . 

col, monoel(?) cr, 
or yel-wh powd 

wh, monocl, yel 
in sol, 1.526 

col, rhomb, 
1.545, 1.49 

wh cr powd, 
rhomb, 1.53, 
1.54, 1.60 

col, monoclor tricl, 
1.53, 1.54, 1.60 


col, hex pl....... ya 


wh cr powd very 
hygr, d in air 
wh, rhomb pr.... 
pa yel,cub...... 
yel, monocl, 
B 1.6802 


yel need, deliq...|.... 


col, rhomb deliq 
pois, ~1.625 

col, rhomb, 1.482, 
1.495, 1.519 

col, monocl 

col, monocl, effle, 
1.489, 1.508, 
1.536 

wh cr, monocl.... 

wh need, monocl . 

wh, rhomb....... 


col pl, rhomb, 
1.5533 

Col soc... 665 &.25 

col, tricl... 


gr yel or red pl, 
rhomb pr 

yel, tetr pr, 1.501 

wh gran powd or 
hard cr nodules 

wh gran powd.... 

wh cr or mass, 


hygr 
col, monocl pr.... 


wh, cub or hex cr,|... . 


1.5305, 1.5398, 
1.5475 


col, hex... 325.5t.- 
yelsh powd 
monocl cr, 

a@ 1.475, y 1.480 


Density or 
spec. 
gravity 


1.85644 
1.427% 


3.09 
3.35-3.50 
4.179 


3.23-3.25 


Melting 
point, °C 


275 
22 
d red heat 


—7H:20, 150 
d 52 


d75 


-|287 


—2H20, 110 


40-45 d 48 


—Hz:0, 150 
1128 

698 

—2H20, 100 


anhydr 698 
706.6 


630 
850-866 


- |866 


(anhydr) 
632-654 


Boiling 
point, °C 


Solubility, in grams per 100 cc 


Cold Hot 
water water 
8 8 
15.410 57.2” 
47,510 96.710 
8 8 
spay > mae. - 
8 8 
12.549 28.3% 
32.8° 196 
25.420 d 
vs vs 
298 668 
6.718 9.2% 
C.D We cme ces 
0.7718 2100 
vs,d va,d 
sls 8 
20.15° 1001 
-|v 8 d 
8 d 
- |139.3121-3 |225100 
47.616 90.9100 
50 23 1100 
79.49 291.14 
Mees renace sd 
Tees peliiSy esctertr: 
57.5° 96.9100 
73.24 
41° 123.5100 
vs 
8 d 
i 
Uae Mtr eee se ei 6s: « 
Seas 1.3100 
0.083 0.8100 
Bic Oe MOM Ss colon 
21,15 38.875 
rl a tien? | Pees 
8 
-lv8 d 
8 8 
a ie Sa eees 
Tee MRP WAY) cho 10:4 259 


Other solvents 


da;sal 


d a; sls al; i eth 
d, sls al 


sal 
sal 
s al 


sl 8 al; i liq Cle, 
NHs 


sl s al 
da;s alk; ial 


sl s al 


ial 


i NaOH 


ial, eth 
ial 


sal; ieth, bz 
v sal, acet 


s HCl; i al 


i al 
s NH;3; i al 


i al 
v sls 90% al 


i 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Contjnued) 


No. 


8473 


0474 


2498 


N Synonyms and Mol. 

coe Formulae wt. 

Strontium 

Strontium......... Bie Saiyan visits c's statets 87.62 
acetate .. -|Sr(CsHsOe)2......---.- 205.71 
acetate...... . .|Sr(C2Hs02)2.4H20...... 214.72 
orthoarsenate, acid...|SrHAsQ..Hx0......... 245.56 
orthoarsenite....... Srs(AsOs)2.4H:0....... 580.76 
borate, tetra-........|SrBsO7.4H:O0.......... 314.92 
boride, hexa-....... BrBg catia ceca ieee 152.49 
bromate........... Sr(BrOs)2.H2O0......... 361.45 
bromid@ nies ..-.8- Brg otto cass fatale islorarace 247.44 
bromide, hexahydrate/SrBr2.6H20...........- 355.53 
carbide........... BeGriste ceeress 111.64 
carbonate .|Nat. strontianite. 147.63 

8rCO; 
chlorate....... -/Sr(ClOs)2.....----.--- 254.52 
perchlorate........ Br(CloOsne so apo us 286.52 
Chloride ents<5 <4 BeChsrancete raises. ntl EObS 
chloride, dihydrate. .|SrCl:.2H:0............}| 194.56 
chloride, fluoride... .|SrCh.SrF2............ 284.14 
chloride, hexahydrate/SrCl.6H:0........... 266.62 
chromate.......... RO ica opeaes sn 203.61 
cyanide........... Sr(CN)2.4H20...... St 211-72 
cyanoplatinite..... Sr[Pt(CN),].5H20...... 476.86 
glycerophosphate....|SrCsH7OcP..........-.- 257.68 
ferrocyanide....... Sr2Fe(CN)«.15H20..... 657.42 
fluoride ..5 05 2+ 113 Bele ace a eiamaen 125.62 
fluosilicate..........|SrSiFs.2H:0.......... 265.73 
formate........... Br(CHOgs cannes a 177.66 
formate, dihydrate. .|Sr(CHO:)2.2H:0.......| 213.69 
WY GRIGG. ci sais bn onic Sell?) eee oes ae] + 80.64 
hydroxide......... SH(OH)ae3. She cnc avert 121.63 
hydroxide, Sr(OH)2.8H20......... 265.76 
octahydrate 

fodatesiis. ces sures SeMlOasisksscciesns 3s 437.43 
iodide oo) URES ee ae aCe 341.43 
iodide, hexahydrate. .|SrI2.6Hz0............. 449.52 
lactate............ Sr(CsHs0s)2.3H20...... 319.81 
permanganate Sr(MnO,.)2.3H20....... 379.54 
molybdate........: SrMoQn. ©. co. a eos 247.56 
nitrate:s #00... BQN Os) site. esis eressccarec 211.63 
nitrate, tetrahydrate. |Sr(NOs)2.4H:0........ 283.69 


Crystalline form, 


properties and Peper of Melting Boiling 
eee) fee | ree NO oa 
water 
silv wh to pa yel /|2.6% 760 1384 d 
met 
eri er a Foe eyo 6 2.099 a er vacant xi area's 36.9 
WHOL POW Saale «il octhaie cece 4 = $0), 5025555 cfeveicin o's 8 
rhomb, need..... 3.60615; —HO, 125 |........... 0.284155 
4.035 
(anhydr) 
OF OL Wh POW eH Va EG Al as abe Sel ats alle Seber als 
WER TCAD han ves s 3.394 ee eB cnercuan i 
col yelsh, monocl, |3.773 —H:0, 120 |d 240 3316 
hygr 
wh, hex need, 4.216™ 643 d 100” 
hyegr, 1.575 
col, hex, hygr. .. .|2.3864 tr to 2H:0, |—6H:0, _—[204.2° 
88.6 >180 
DER CBOE oc inrs)or.7 aoe 1700) ee UP wikacterenes d 
col, rhomb, or 3.70 1497%atm —CO:, 1340 |0.0011% 


wh powd trfrs to 
—hex at 926, 
1.516, 1.664, 
1.666 
col, rhomb, or wh |3.152 
powd, 1.516, 
1.605, 1.626 


col, cub 1.650%. . .|3.052 


transp leaf, 1.594, |2.6715% 
1.595, 1.617 

col, tetr, 1.651, 
1.627 

col, trig, 1.536, 
1.487 

yel, monocl..... . 


4.18 

1.93 

3.89515 

wh, rhomb, deliq.|........... 


col, monocl pr, 
1.696 


col, cub or wh 
powd, 1.442 


monocl.......... 2.99176 


col, rhomb, 1.559,/2.693 
1.547, 1.598 

col, rhomb, 1.484, |2.25 
1.521, 1.538 

wh, rhomb, hyegr .|3.72 


col, tetr, deliq, 1.90 
1.499, 1.476 


tricl ee fn.srice es 5.04515 

Ol Plc avaee al 4.549% 

col-yelsh, hex, 2.672% 
deliq 

Wh.crorgran | |i....0..<seiee 
powd 

purpl, cub....... 2.75 

col, tetr ~1.91...|4.54% 

col, cub. s... 6.6 2.986 

col, monocl...... 2.2 


Solubility, in grams per 100 cc 


d 120 . s+. /174,918 
AS UP Rs ET cutie ere 310% 
875 1250 53.8% 
OOS A eee levarssexsteseee d 
115, —6H:20, 100/106.2° 
—4H:0, 60 
S Fi soso ave gue alfiocnsw awe. o legis 0.1215 
Ga NWsee oa eeeoe ves 
eed): © 0 | | PEA dt tt erat fe 
SECURE! ichowiae bo Ficus sls 
Aw olan sta aratatfl> islorat shgietetenete 50 
1473 24897 0.011° 
d - “afalatabatggartare Oca 
0 E leieteatite | Sila An8 5i '9.1° 
a= 2H eA: cd sceniees 11.62%-¢ 
100 
d 675 subl 1000 d 
(in H2) 
375 (in H:) |—H0, 710 |0.41° 
—8H20, 100}........... 0.90° 
sane’ Say haute’ aif arse achat 0.0315 
515 d 165.3° 
1.00 55. alee I isis.crseate ook 448.9° 
—3H0, 120)........... 25 
6 © Wepcreneeare 270° 
BPE ea nnieen ene 10.0104!” 
570 70.9% 


—4H,0, 100)1100 tr SrO |60.43° 


Hot 
ae Other solvents 
d oa, al, liq NHs 
36.497 0.264% MeOH 
stentasciicons el s al 
id ea 
7a RS le a; al sal 
77 is HNOs; 
Ni aalts 
i is HNOs; i HCl 
222.5 js al, amyl al 
© 63.9% al; 
113.4% MeOH; 
0.6” acet; i eth 
d ida 
10.0651 10,12 aq CO:; sa, 
Ni salts 
vs 8 dil al; i abe al 
ves 212 MeOH; 
181 al; i eth 
100.8: |v al s abs al, 
acet; i NH; 
d s conc HNOs, 
cone HCl, i al 
205.8¢ 3.88 al 
3100 is HCl, HNOs, 
ac a, NHi salts 
. eee ial 
100) * A Sromteetete was rote 
0.01277 se hot HCl; 
i HF, al, acet 
ve 8 HCl; 
0.0655 50 % al 
Be as (eters ret 
26.571 =i al, eth 
d d al 
21.83! isa, NHC) 
47.711 = |g a, NH«Cl; i acet 
O.Gme" AD ewstarete ob ae s 
383100 4.5” al; 
0.31° NHOH; 
s MeOH 
° 3 al; i eth 
OOo al s al 
+ PS net SS 
eevee a 
100° 0.012 abs al; 
ve NHsz; el 6 acet 
206.54 liq NHa; 
v als abe al, 
acet, i HNO: 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. 


Synonyms and 
Formulae 


Strontium 
0502] nitride... oc is cess RreNe . sacieae. cvs ce 
2503/|" nitrite. . 3.3... 2 Sr(NO:)2.H20........- 
8504 | Ayponitrite......... SrN202.5H20....... 
8505| oxalate SrC20..H20...... 
0506] oxide....:.....-..: MEO Fase ode race wate 
8507 | oxide, per-.......... Bra. iad fet con cso 
8508 oxide, per-, SrO2.8H20............ 
octahydrate 
s509 | orthophosphate, di-..|SrHPO«.............. 
8510| salicylate........... Sr(C7HsOs)2.2H20...... 
511| selenate............ BrseOe Micd da dvndeiss 
s512.| selenide............ SrBeiss detec cca oa mais 
8513 | metasilicate......... SrSiOssFisge asc neal 
2514]! orthosilicate ESI a Bec series > sissy 
0515) sulfate............. Nat. celestite. SrSO... . 
8516 | sulfate, hydrogen... .|Sr(HSO,)2:...........- 
8517| sulfide, hydro ...... Sr(HS)s Finca toes 
3518| sulfide, mono....... Ae ee ica aches 
8519] sulfide, tetra-....... SrBabHsO fe Ase. a:5% 
OIG) MULLS cocks eishciaiee foe a] STO OBne, 5 eetae oo: < cuarate 
0521] tartrate............ SrC.Hi0e.4H2O........ 
$522 telluride....... PISUL@ hoe mre teieleds ees xe 
$523 thiocyanate......... Sr(SCN)2.3H20........ 
s524| thiosulfate..........|SrS20s.5H:0.......... 
0525| dithionate.......... SrS:0s.4H:O0.......... 
8526 | tungstate........... SEWO6e08 sais ceieeech 
2527 |Sulfamic acid....... Amidosulfuric, amino- 
sulfonic acid. 
NH:S0O3H 
2528 |Sulfamide........... Sulfuryl amide. 
SO2(NH2): 
8529 |Sulfur(a)............ Beng fas netic ccuttty 
6590 | BEE sions wees Sg Sa er avaatetecaialierarcseesiate 
Pa) a oo ea ee ae icicde > wishes. cvchas et 
3532 | bromide, mono-..... SeBPirencieicirecrcacoa sr 
8533 chloride, di-........ [208 Se niot ciepHieiee ccrat 
8534 | chloride, mono-..... Po NS cee te a) scan Wiener 
8535 | chloride, tetra-......|/SCkh................. 
8536 | fluoride, hexa-...... SR ital eit ce stnie FASE 
8537 | fluoride, mono-...... aes etter carsts ce ntacws 
8538) fluoride, tetra-...... SE Gia befits aio sian 
8539| (di) fluoride, deca-..|/S:Fio................. 
8540| (tetra-) nitride, di-. .|S«N2................-. 
8541 (tetra-) nitride, tetra-|SiNa....-...--..-50.. 
8542 (tri-)dinitrogen SaNaOs act criicoe nis 
dioxide 
e543 | "oxide, diss.....0 52 [22 0) Se, 8 yee scared 3 
8544| oxide, hept-......... Sulfur oxide, per- S207 
#545 | oxide, mono-........ SO (or 8:0s)........-- 
8546 oxide, sesqui-....... eens ROO rt 
2547 | oxide, tetra-........ Sulfurperoxide. SO... .. 
8548 | oxide, tri-(a)........ BOG eedies is cages ote 
8549 | oxide, tri-(@)........|(SOs)s ....-.+-+-+9> 


Mol. 


256.512 


256.512 
256.512 
223.95 


102.97 


135.03 
173.88 
146.05 | 


102.12 
108.06 


254.11 
156.27 


184.28 
156.20 
64.06 
176.12 
48.06 
112.13 


96.06 
80.06 


160.12 


Crystalline form, A 
7 Density or 5 
properties and Melting 
index of nat point, °C 
refraction erayEy 
ce, 
col, hex, 1.588... .|2.4085 —H:0>100 
wh need......... OC Tar | Re 
ro) as a RR Se —H20, 150 
gray-wh, cub, 4.7 2430 
1.810 
wh powd........ 4.56 MU A ee a eRe 0.018% 
col erste Otis «<< 1.951 —8H:20, 100/d 0.018” 
col, rhomb...... . |3.54415 Uy «| errr i 
OL OR, LMM Sst ca flap d ed oe is DPE isc ch cess scssitee 5.635 
colvrhombsies 3.14.23). HH. SE ces ecw de i 
wh fJouby.2:220).. 4:38 BORE PETRY. soi. c<t0i) seisveeiere wrecece d 
col, pr monocl, 3.65 LSOOS Sek iy kena winds i 
1.599, 1.637 
monocl, 1.728, 3.84 >1750 
1.732, 1.758 
col, rhomb, 1.622, |3.96 1605 - ++... 10,0113° 
1.624, 1.631 
OM so Ae srrsta ett A coo Scrot teetateteaers i RELATE PR eae reise d 
col, cub need, |........... GTS Viewers sass 8 
2.107 
col, lt gray, cub, |3.7015 > DOUU) Meme FBIM ax rekexrastsacdascnn i 
2.107 
redah Cr, DY Bliss: oct occn 25 —4H20, 100\s 
OOM OP gsi 36 a he ciesad usta. CE ie at i pentane ee 0.003317 
wh, monocl...... OGG ok ee ecda cs | cvecreve sw iaysiexe 0.112° 
WhHaculb;2s408 2148S eb Tevakarate tate Vanayavellece are, ape tat] acevere @he alee 
ei ci Gare. ede oie stettene dua 0:0, —3H,0, 100/d 160-170 iva 
monocl need.... . 2.1717 —4H:O, 100}........... 2.54 
trig, 1.530, 1.525 .|2.373 ry 43 £0 BW tt) lei eens cre 2216 
Ol, tetr. sic. ye nes 6.187 (o ape) Aly | Reeetactetcktirant 0.1416 
col, rhomb...... . |2.126% 200 d d 14.68 
rhomb pl........ 1.611 91.5 d 250 is 
yel, rhomb, 1.957. |2.07” 112.8 444.674 i 
95.5 
(revers.) 
444.6 
pa yel, monocl. . ./1.96 119.0 444.674 i 
pa yel, amorph.. .|1.92 ca 120 444.6 i 
red liq, 1.730..... 2.63 —40 540-2 d 
dk red liq, 1.557".|1.621i¢ —78 50 deen OR erent 
yel-red liq, 1.666'*|1.678 —80 135.6 d 
lbs Hebe satiate oi atialecrapisb euh —30 d -—15 d 
Col gus? dataset gas 6.602 g/l] —50.5 .8 (subl) jal s 
liq 1.887% 
COL BRR Sires caus liq 1.57100 — 120.5 —38.4 id 
gas (exist. 2) cb cccpiee ee ewes —124 —40 d 
Sol iq seen eee 2.08, —92 7 a atl bod antic 
red liq or gray 1.90118 23 d 100 expl |i 
solid 
or red, monocl. . . |2.225 subl 179 expl 160 d 
DO VOL OP ects oh da ees ease 100.7 d i 
col gas or liq gas 2.927 g/l} —72.7 —-10 22.8° 
suffoc odor liq 1.434 
vise liq, or need..|........... 0 subl 10 id 
aN. TS Set ene eh eRe eee d d d 
Dl-GFN Chae sie lies as ca CW ie 8 BA aranioniso id 
WILSON ia iraip ic picevea ad sian « 1 O=3 see bite cea a, d 
silky fibr need, 1.97” 16.83 44.8 ld 
stable modific 
asbestos like fibre,|........... 62.4 50 (subl) |g 
metastable 


Solubility, in grams per 100 cc 


sl s al; i eth, acet 


id veal, NH.Cl; 
i acet 
d s NH.Cl; i al, 
acet, NH.OH 
i sa, NH salte 
28.619 1.5%, 9.57 al 
i is hot HCl; 
i HNOs 
d s HCl 
i. es Merete). cata. 
0.014” slea;ial, 
dil H2SO. 
SA 14” H3SO, 
id... GAadl atrattic®, Aivee 
d da 
8 sal 
Seutdamise vs H:SQc;s a, HCl 
0.755% 8 dil HCl, 
dil HNO: 
ey eeeieend veal 
57100 ial 
67100 ial 
DUM ta she id a; ial 
47.08% v sls al, eth, 
acet; i CS:, CCl 
benite arenerer sal 
i 23° CS:; sl s tol, 
al, bz, eth, 
liq NHa; s CCk 
i 70 C8:; 8 al, bs 
i i CS: 
d a CS: 
areitovereeatare sCCk, bz; dal, eth 
d is bz, eth, CS: 
Ce el eaeetncaan Srmoone 
als ia al, KOH 
id d KOH 
Ge a liciaatesnrosenava pote iainne 
Maoksteis wine d fus caust 
Sepia sic 8 eth; sls al, CS: 
oheccitcreteiale is C8s, chl, bs, 
NHs; sl s al, eth 
ris PEAS Re a al, bz 
10.58% is al, ac a, H:SO« 
d is HsSO«4 
a s al, eth, 
fum H:S8O. 
Weasels n= d dil H:SO.4 
d forms fum Hs8O« 
id forms fum Hs80« 


8550 


t15 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, Densityor 
Synonyms and Mol. properties and : = Melting Boiling 
Formulae wt. index of Rant point, °C | point, °C 
- gravity 
retraction 
Sulfur(a) 
oxide; tris(y) ||. seaend. [SOs he sata. ws oo « eielobre 80.06 |vitreous, liq 1.9207 16.8 44.8 
orthorhomb 
’ -10 
metastable cde 3 
oxytetrachloride, BAe sates ica > otsk 221.94 /|dkredliq....... 1.656%) oe Was -'-bA SSS; 60 
mono- 
oxytetrachloride, tri-.|SxOsCh............... 253.94 |wh, rhomb need |........... EZ. | Uta Mitcadem ctor 
or pl 
trithiazyl chloride. ..|S«NsCl............... 2G .73: 9 |DR VOU CE ies caps viele ae ox i> epee a UZ0C vaca t.ccveies ica 
Sulfuric acid........ H2S804 98.08 |colliq...........}1.841 10.36 
(96-98 %) (100 %) 
3.0 (98 %) 
dihydrate. .... 2.2.0. H2SOu.2H20........... 134.11  |col liq, 1.405.... .|1.650° —38.9 167 
hexahydrate........ H2S0..6H20........-- 206:17). Wliguce. A842 + S[k ns cheeste ot = 54 Ore ia. davrenasis 
monohydrate. ......|H»SO«4.HzO0............| 116.09 |col liq or monocl |1.788 8.62 290 
er, 1.438 
octahydrate........ M4806. SHO asic cies es st | PAD. DONG 3 si ERE .- «Poems 5h HOSE NT | ti detec coats 
peroxidi-........... Per(di-)sulfuric acid. 104.14 ‘[hyer ors. 6 c:0ein|s epee eee d 65 d 
peroximono-........ Permonosulfuric acid. 14,08: (sb cite taba s<a'|| ae mee ohne AB | Were aroeten orn tages 
Caro’s acid H2SOs 
DYTOS AM es oye ciaiaFal sey setae make cieteraty eos 178.14 col cr, hygr...... 1.920 35 d 
fetrahydrate:..2..25 oF HssOs 4 EGO cents date! AZOLTS. Whe cere ds ws fe ane Gh = DTA BE | EF aesreqrcnetns 
Sulfurous acid....... HsSO 9. een ca aca cet. | 82,08 fn sollonly...2.d5.<.c eee Dales Biss. RRS ill oas ed awe 
Sulfuryl chloride. .... SOs be sacat aoe 134.97 |col liq, 1.444..... 1.6674, — 54.1 69.1 
chloride fluoride. ... . SO:CIF 118.52 jool gas.2. 5.5... 1.623° g/l —124.7 7.1 
fluoride. .........-. BOs Ba errata cate nls serene 102.06 |col gas.......... gas 3.72 g/l | —136.7 —55.4 
liq 1.7 
pyro-, chloride...... SrOWSlaseee oc tes cic 215.03 |col liq, 1.9372... .|gas 9.6 g/1 |—39 to —37/152.5 
liq 1.818) 
Tantalum........... PER setae ete de rica tice y cite 180.948 |gray black hard j|met 16.6 2996 | 5425 + 100 
metal, cub or powd 
powd 14.401 
boride, di-.......... Pease cere a otsse chs crete 202.57) NAR ease sais es ss 11.15 B000(?)" | [Pe eeare ee 
bromide............ WaBrs cect oi. sete cae 580.49 lyelcr........... 4.67 265 348.8 
carbide... LW Gra eet geri team c 192.96 |blk, cub......... 13.9 3880 5500 
chloride, penta-..... Tals. hap kodtae faacs 358.21 [It yel, vitr cr powd/3.6827 216 242 
AVoOriIdG wise ee si crete LOL Sav ccuitiociene sis :cast~ 275.94 |col, tetrag, deliq. .|4.74 96.8 229.5 
Mibriddeiess cuca wyiar aN 7 Asher = spec sped 194.95 |br bronze or blk, |16.30 3360 $50 7 We sc sstes cick 
hex 
Oxide, pent= 0. 6-205 TasOss aoe eins oee 441.89 col, rhomb...... 8.2 1872't10) 5 bce cca 
oxide, pent- hydrate.|Tantalic acid = | ...... SGON ON so esi-< Hore ea orn pueeealnticse 4's0sig auxte Ptetetmecarataraye-s 
Ta20.rH:0 
oxide, tetr-......... TarOu (or TaOr).......| 425.89 [dk gray powd....|........... ‘Oxidizes’ | | Pica Gananer 
Sulfide sae, sj cciek TasS« (or TaSz)........| 490.15 |blk powd orecr...|........... S>1300" ql seiesn anes 
Telluric acid, ortho-.|Te(OH)s or 229.64 |wh, monocl pr... ./3.07] OG Pe cnarmrana 
H2TeO..2H:0 
Telluric acid,........ Te(OH)s or HeTeOc....| 229.64 |wh, cub........./3.158 ROG? ieee nee ete 
Tellurium........... PLO ios cup eis sours osatorets 127.60 |br blk, amorph, [6.00 449.5+0.3 |989.8+3.8 
1.0025 
Tellurium........... tk Prac itianon poe 127.60 |rhomb silv wh 6.25 452 1390 
met, 1.0025 
bromide, di-........ LORS i cob avectavareioiaie 287.42 |brn to gray grn, |........... 210 339 
need, unstable 
bromide, tetra-...... LOBE Gate iss sterattale sans 447272 NOL Cr Sesim arg. = ss 4.31% 380+6 d 421 
chloride, di-........ Xo Ces CaCO sc 198.50 |blk cr or amorph, |7.05 209+5 327 
: unstable 
chloride, tetra....... DOClg sarotersiseronisrn cteharets 269.41 |wh to yel cr, deliq|3.2618 224 3807 
2.55922 
ethoxides 5... s0. Te(OCsHs)é:...-.. - 2 vas SO7(B5 albec as cok eel ee eee 20 107-107.55-5 
fluoride, hexa-...... We Bats rasan Braie a 241.59 |col gas unpleas _jsol 4.006-™ | —36 +35.5 
odor liq 2.567% 
floride, tetra-...... it} eerie Getter cn: eae 203.59 |wh cr hygr vee ent cree BUDL >97 
hydride... « Nec'esn au tt ATG yatskins utero is evs 129.62 |col gas pois...... 4.49 —48.9 —2,276 


Solubility, in grams per 100 cc 


Cold 
water 


i 


Hot 
water 


Other solvents 


forms fum H2SO4 


dal 


s al, eth, H2SO« 
s HaPO« 
dal 


d al, eth 
s al, eth, ac a 


s bz, aca 


s al, CCl; sl s alk 


da 


s HF, fus alk;ia 


i 


sl s H2SOu.. HF 

s abs al, H2SOu 

s HF, eth 

sl s aq reg, HF, 
HNO; 

s fus KHSO,, 
HF;ia 

s alk, exc conc 
HNO; ia 

ia 

sls HF+HNO;; 
i HCl 

sl s dil a, HNOs; 
i abs al, acet, eth 

sl s dil a, HNOs; 
i abs al, acet, eth 

s H:SOu, HNOs, 
aq reg, KCN, 
KOH; i HCl, 


aq reg, KCN 
KOH; i HCl, 
CS: 

8 eth; sls a; 
d NaOH 


s eth, a, tart a, 
NaOH 


8 min a, tart a; 
d NaOH 

s HCl, bz, al, chl, 
CC; i CS: 


No. 


t30 


& 


BERSRSS: Ge SEE 


S885 8% & 


Name 


Tellurium 


methoxide.......... 
‘oxide; dis). joes -003 


oxide, mon-......... 


oxide, tri-.......... 


. 


sulfide 


sulfoxide 
Tellurous acid....... 


promate.e..oc.s..:* 


chloride, tri-........ 
chloroplatinate...... 


fluogallate......... ‘ 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and Mol. 
Formulae wt. 

Me Ms Ge dah co: <iessjscosseee 381.41 
Welder caticccn scence 635.22 
Te(OCH i... -:3. <2 251.74 
‘Tellurite. TeOz........ 159.60 
POO TMM.) die siaieie pieisiele cle 143.60 
ti OS See ene terra 175.60 
fe he Se ae gG OA Ct tC G 191.72 
MeoSOss ate ccuctesinis'elelets 207.66 
H2TeO,(?)....... 177.61 
WT Danee caterer iiies aie 158.924 
ThBtatieect.2 ec ater 398.65 
TbCls.6H2O0..........- 373.38 
HD By Big hs scdicy a siceie: event ones 215.92 
NDP) fe oso eons css wee 539.64 
Tb[(CHs)2POu])s........ 534.05 
Tb(NOs3)3.6H2O......-.. 453.03 
Tb2(C20,)3.10H20...... 762.06 
Terbia. Tb2O;3.........| 365.85 
ThiOras tess fs 8 tien). 747.69 
Tb2(SO«)s.8H20.......- 750.16 
PDD ehctertee ein cxsieaieam wists 204.37 
MICs Oss cee iceie certs 263.42 
TIA](SO4)2.12H20...... 639.66 
NUN 3 ve orto tore che tcxcteieie ios 246.39 
TIBLOsMscivon cs ene A 332.28 
Bromothallate(ous). 728.38 

TL:Bre or THT!" Bra) 

Hb Us hare scene c 284.28 
HD aA A eee BneOe :| 444.10 
TECOsti dees stance ce 468.75 
ICO aerapeterersistars ca vans tere 287.82 
TICIOGs en sats een 303.82 
TACT retreive cites 239.82 
TICl.. 310.73 
By Ory sto). Ee aanbanice 328.74 
VEC AMO Seek soiettre 382.79 
TisPtC ladies srcsioacr asst 816.55 
TG rOalste sco crea ae he 524.73 
Orda is cto ts incre ays 624.73 
Thallium chromium 664.67 
alum. 

TI[Cr(H20)¢](SO«)2.6H20 
TICNO 246.39 
TION 55 decscitinos setaeters: « 230.39 
CTIOC Hadar varie a 997.73 
IOCSNG pen icsccasan ca: 249.43 
ThFe(CN)s.2H:0...... 1065.46 
Tl:(GaFsH:0)......... 591.47 
ky) en oe en er oe 223.37 
gal ee Oe oe aed 261.37 
TLSiFs.2HsO.........- 586.85 
Ugh? (207 Rory SARA 249.39 


Crystalline form, 


properties and Density or 


Melting 


Solubility, in grams per 100 cc 


Boiling 


eae spec. Rar sae 
eto Pate ee olan Hot Other solvents 
water water 
bik cr (exist 7)); -.. ste bees «feu eubles. ree) | acts anaes i aes 2| oes ee wee 
biksersniarcektoe 5.403 280 d sl s d 8 alk, aq NHs, HI 
Ol, ORR Gece) s+. hscae eens chiles eteerew es 1 ell RAI ¢icacy PROOPREO MEO fo Wt A See ee 
wh, tetr or rhomb,|tetr 5.671% |733 1245 i i s HCl, hot HNOs, 
2.00, 2.18(Li), rhomb alk; i NH,OH 
2.35 5.91° 
blk, amorph 5.682 d 370 id i i sdila, H2SO,, 
(exist ?) (in CO) KOH 
« yel amorph OTS eee | S05ne | eteneise cr <r i i d cone HCl; 
8 gray cr 86.21 8 hot KOH; 
ia, al 
wed-bik pow fo Us seas die cess he ope IRS SEN avssacereeuaialaiare DP RD PE |e ncresere) 0100 i a; s alk sulf 
amorph (exist ?) 
deep red amorph.|........... id 30 d d d s H2SO, 
wh flocks, indef |3.05 408 SS Pes aeeises 0.00067 jd sa, NaOH; sls 
not isolated NH,OH; i al 
silv-gray met, hex] 8.2294 1360+4 3123 i i 8a 
n Semen pooch Ocn SSotmaaune 827 1490 8 8 ee PSS Meee eer 
col pr cr, deliq. . .|4.35 588 —H:0, vs) aoe) See eee ee 
(anhydr) (anhydr) 180-200 
(in HCl 
gas) 
Sainte Scenes axils dhiabeesin oe 1172 2280(?) i i idila 
Fe oR ecg ce Cae 946 >1300 8 8 iD pipes ieee Netiies ss 
EPS eNscs el nucia ya) 91] amici Shot cathe ce SEE cts [la sgialarane si ssaus 12.6% 8.07” Ae tee Fe essai. 
col, monocl cr....|..........- BUS Be wee Lies cus We a | DR Se: Seen ee 
Wh .cridunnoe. te 2.60 =H. 40 © sift i i idila 
Whipolid <i> Ale eae W ciatapepe al fete terres aim a bei| eve eiaterareys cavesrall glrateievacore sila cree sratnvese sdila 
dk-brnioribllo) ihe renetertie at Oe Nestea i i 8s hot conc a 
solid 
SOD Or evita oto a), < tl oe Eercitatgians rahe —8H20, 360]........... 3.5612 PA} bode |e ao OME ec 
bl-wh met, tetr.../11.85 303.5 1457410 ji i s HNOs. H2S0,; 
sls HCl 
silk wh cr, deliq. .|3.76517 USlprrwe | lSkeehoe hans NA tes peal nce vs al, CHCl; 
i acet 
oct, 1.488... 2.30620 Pe 8 Lae aemonack PTT B el is oe Sicisfeach len Sains SSS 
Wels tetr seats cw AN aoe cea a SSONVAC)UM lhecnitor teas 0.17129 |0.316 i al, eth 
SOR, ROO WR AT cis P<, cack Racers) Oe do wiser es 0.35% 8 8 dil al 
ellimaed © fore... «Nar brarrcrase shall beet aces sae aus avatt d do” OT ets hh aes = 
yel-wh, cub, 7.557173 480 815 0.05% 0.25% s al; i HBz, acet 
2.4-2.8 
vel, delig;) 9) Wieisfoiissoiteaaeks CT Reeser ie 8 vs veal 
unstable 
col, monocl...... 7.11 bee WN Bl pee onnene 4.03155 27.2100 i abs al, eth, acet 
Gee (rhomih t)s.415-04708 a ns lavisttiey cc niapet si[inis a/<tolatalanetare 20 57.3110 - |e RAR Pee deiete.2. 
col, rhomb...... . |4.89 501 d 20.5” 167100 sl s al 
wh reg discol in [7.004% 430 720 0.29.6 2.41%. |i al, acet; da 
air, 2.247 
hex pl, hy gr coc cdieeees cones 5 (25 d Ge 1 Pantene ys sal, eth 
GOL: ‘eed |) crsselerare-ell srcein sc Stoke —H:20, 60 |d 100 vs d v eal, eth 
col «need sect zans.o deena © 37 —4H20, 100/86.217 d sal, eth 
pale or cr.......- STON oe Bt. ates writ ig «4s. s01e1o 0.0064. 10,05 «foe de eee sie ces 
A RAE OA en oo, SAT ee eee BRIG crete 0.03 0.2100 slsa, alk;i aca 
Feet ORRIN, He oS es Conon CIC | Oat ct is Tea Ce, Scene eet a Seber da 
WIG Orin. Casale ss» 2.394 ey | bal Bormcodtoge GBR ee Ae ace wi vicisic.c [ste lehetal@ianaYo'= (sine 9 5\- 
col, need........ 6487 qe eet eens | cccnecramar 8 vs sl s al 
tabl.. 6.523 (i etal We rea Seco Asu: TGS Pl ierth tars 88 
col liq 3.522 -3 d 80 (teh ren ofalatstabtniere 9.11% al; 8 bz; 
i liq NHs 
liq, 1.6714"...... 3.493% —8 130, a ee Nh als al; 8 eth 
VOL, ItriOkeetater (4.641 | tS Ayictaveds iseieillteicereleeis «a0 0.3718 SOS isisintie wleisis eleree's 
col, orthorbomb.|6,447 9 tialk.« seh cides 1l|ae entero male BONE Vasc 5 esteem eese = 
col, cub, oct. ... ./8.234 327 655 78.6 d els al 
olive grn........ 8.36% 1d B80e8 | Mines scutes ey ee i conc HCl 
hex, Dleaiai00 4s BcZh ta Milb/ecomsitea otek a ism seteheerocre a te) 0) ep res eo eS eee 
col, need, hygr 4.96714 RORw AEP) oeckmiat wt. te eee vs MeOH, als 
al; i ChOls 


No. Name 
Thallium 
t73| (I) hydroxide....... 
RTS HOUR cress ce wees 
ro 4o3i ee Coys UC CC. ) 
ETE 10dide: (Bic. 5:5 a neice 
t77| iodide, tri-.......... 
t78| iron (III) sulfate.... 
t79| magnesium sulfate... 
t80| methoxide.......... 
t81| molybdate.......... 
t82| myristate........... 
t83 (I) nitrate (a)....... 
t84| (I) nitrate (6)....... 
t85 (I) nitrate (y)...... i 
t86 | (III) nitrate........ 
t87| (III) nitrate........ 
YSS'| nitrites eecs Kite Me 
£80: “oleate fioeis . cs cates 
L0G |") oxalatesc. cen a.,c at 
t9l oxalate, tetra-....... 
t92 CD oxidesecic cicereee 
t93 (Il) oxide....°-. om 
t94| palmitate........... 
t95| phenoxide.......... 
t96 orthophosphate..... . 
t97| orthophosphate, (di)- 
8B 
t98| pyrophosphate...... 
99)" “picrate: 75.6 2. ses 
t100| rhodanide.......... 
+101. selensitese<i<-,.:.025-6 
t102| selenide............ 
t103 | silver nitrate........ 
t104| stearate............ 
t105| (I) sulfate.......... 
t106 (I) sulfate hydrogen. 
t107| (III) sulfate........ 
t108| (I) sulfide.......... 
t109| (III) sulfide........ 
110)’ ‘gulfite.. ie. ne. oe 
tlll tartrate(dl)......... 
t112| metatellurate........ 
t113 thiocyanate......... 
t114 dithionate.......... 
t115| thiosulfate.......... 
t116| metavanadate....... 
tl117| pyrovanadate....... 
t118 |Thiocarbonyl 
chloride 7 


t119 |Thiocarbonyl 
chloride, tetra- 

t120 |Thiocyanic acid(iso) . 

t121 |Thiocyanogen 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 
————_— sv ee 


Synonyms and 
Formulae 


TlFe(SO.)2.12H:0..... 


ThSO«. MgSOu.6H20... . 


TI(NOs)s 


HW 0 6 0 ee Pere 3 
T1Ha(C204)2.2H20 


HSCN(HNCS)........ 


Mol. 


wt. 


733.26 


Crystalline form, 
properties and 
index of 
refraction 


blk, lust rhomb.. . 
pink, oct, np 


1,524 


wh dull cr, 
1.5660, 1.5836, 
1.5900 


wh cr powd...... 


wh powd or cr... 


rhomb, a 1.817... 
col, rhomb, deliq . 
yel micro cr...... 
wh cr clusters... . 
monocl pr 
tricl, leaf, 1.5097, 
1.6319, 1.6538 
blk, deliq......-.. 


col, amorph pr, 
hex 


monocl pr 
red, monocl or 
yel tricl 


glossy leaflets, 
rhomb, tetr cr 


rhomb need, 
1.949, 1.959, 


1.964 
gray leaf 


wh cr powd...... 


1.860, 1.867, 


heavy wh ppt.... 
col, tetr 


red yel liq, 1.5442 


Density or 
spec. 
gravity 


7.29 


2.3515 


3.573% 


6.31 
2.99217 


9.5216 


hex 10.19% 
am 9.65% 


6.786% 
red 3.16417 
yel 2.99317 


4.954" 


8.2119 
1.50916 


1.71218 


B-134 


Melting 
point, °C 


tr to (8) 170 
440 


—6H20, 40 


d>120 

vol red heat 
120-3 

206 

tr 145 to 


(a) 
tr 75 to (8) 


300 
717+5 


115-117 
233-5 


>120 


448.5 


Boiling 
: ° 
pone Ty EGold Hot |] a 
water watae ther solvents 
ACs racer 25.99 520 sal 
ae onties 0.058% sls sl s HNO; 
je iaeh ere 0.000629 0.12100 8 liq NHs 
823 i i ial 
o 6 tS be ete ate te 8 ec cee 6 hho w 5.d es eters ww elctes © 
sraliehes erate tha Tae 36.15% BOG | arc. 8 en a Aan 
(anhydr) 
wins sahara aati do ve lola; 61, ht ee Re eck, re os 
GAN rite act sd ..eesee {1.70% CHsOH; 
3.16% bz 
rales etme i vals i al; s alk carb, 
conc NH,OH, 
HF 
Ral Mies et lr 0.52% 50% al 
430 9.553 4.1310 i al, s acet 
rte teres 3.91° 414100 i al; s acet 
seer ec ec ene 8 © 0 osc sis bn oe a Mbps else 3/8 © 6 
s 100 d (I i a) cher Se 
ites faite Ge 32.10% 95.78% ia 
avs bia tegen 0.0516 0.3 3.0% al 
sRtehlad a thot 1.4815 9.02100 ait Me sa ¥ Bratee 6 
Teen ee 76.93 vs i cold al; s hot al 
1080°°—O, |jvsdto |......... isa, al 
1865 TIOH 
—20, 875 ji i ga; i alk 
sini a gence este 0.015 0.07 1.0445 al 
ee ee d ..seesee-/8 hot bz; sls ler 
Pre Case 0.515 0.67100 i al, s NHa salts 
waaay ee eee sls sls ial 
Was ado aye eave a 40 oa oa 0:0) 0/0 ni) ere erat: 0 
Halsiete Males 0.135 2.4370 0.40 CH:;0H 
ssc eee 0.39335 sees + 10,0249 liq SO2; 
i acet; s MeOH 
Saat 2.130 — |g,580 ial, eth 
Kiera gttle viene i seeseeess (3 8; i cota 
Peri ar. 8 APP jo 4 aie 
Pen Anson Aas 0.0055 0.09575 10.1815 al, 0.60% al 
d 4,872 19,1498 |), eee etttaleie ss" 
sata dour saad ee aelaed | Cee v sl s dil H2SO« 
irereuetocie tet d d is dil H2SO« 
d 0.0220 als ls a; i alk, acet 
d i i is hot H2SO. 
«haa 3.3418 ves ial 
ws eisai aces 13.316 MPP occ, kn acy, Oommoes 
Ra Foch ie, sls sl 8 ten Sever alata toreaets 
Beg -ajecsace neta rate 0.315% 0.727# ial 
Ect A 41.8 RT A ees ico; eee 
Stun atselay Geena sls vs Bt. oe See: 
bas stateasietene ras 0.87" 0.21100 Fn ep orcs Ree nono 
Sie sMapeneret 0.214 0.26100 helt ee ey caeies® <'c 
73.5 ad = s | A eaten d al; s eth 
146-147 —s fs... .. id. .» ieee... 
polym to IV @ |) } lbicrearoraeeaee v sal, eth, bz 
solid —90 
Sarid tealiwven d 


Solubility, in grams per 100 cc 


weeeeee. [8 al, oth, CS:, 
CCh — 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. Nama Synonyms and 
Formulae 
Thiony] bromide 
t122 |Thionyl bromide..... SO Breanne cis ote terteces 207.88 
$128)" chloride.) :.)...2,..°..:) SOC ae rc ser aaae te 118.97 
8124| chloride fluoride..... SOCTE ares et sisi lepers 102.51 
€125 iP fluorides? .c.--.c:0s:..04: BOP Sie 5,- bier cmitiasiss cree 86.06 
t126 |Thiophosphoramide. |Thiophosphorylamide. | 111.11 
PS(NH2)s 
t127 |Thiophosphoryl PSBrec.Be one sce: 302.76 
bromide 

t128| thiophosphoryl PSBrs.Ha0......2-..-...| 320.78 

bromide, hydrate 
t129| thiophosphoryl PS Br lstctv ioe se 213.85 

bromide (mono-) 

chloride, di- 
t130| thiophosphoryl PSBriGls\... 65s: Mosel. 258.31 

bromide (di-) 

chloride 
t131 | thiophosphoryl PSO tgs Bie 325-0. MON 169.40 

chloride 
t132| thiophosphoryl PAR ete gercackieaderemgs 120.03 

fluoride 
t133 |Thiosulfuric acid... .|H2S:03............... 114.14 
t134 |Thorium............ KW ede Anta oneine 232.038 
€135)| ) borideshexa-.25-).20c| Th Bezecdeicn ade nes 5:4 296.92 
t136| boride, tetra........ ThBs 275.28 
t137.1'> bromide 41.6 ..--<-.--<1-|ThBre.tcjs casas. tees 551.67 
4138 )|-carbide:n/<<:0.. 0450.38. Ths, «dt ee Me 256.06 
t139| carbonate.......... TC Oe) sae ei xterats ny 3,2- 352.06 
£140 '|-© chlorides) 3.6.00 cas; THe. seks sissies nares 373.85 
t142| tetracyanoplatinate. .|Th{Pt(CN)4«]2.16H20. . .|1118.61 
t143 fluoride............ NI PAE g 2 levolavocs = lavarareen atersieas 308.03 
0144] fluoride............ Th t4HO Fence aa cts 380.09 
t145| hydroxide.......... THOR) arecressat.trere tyes 300.02 
$1461) piodatetn st. i.0i6 6c0<:: Th TOs) abit voce ces | OS1.65 
t147 iodide, tetra-........ Ha Ses Sa odo ciotops 739.66 
t148 | Umitrate.-. 2.2.2.5... Th(NOa)é: <2 =< - 1-0-2 480.06 
t149 MCT MOO eos Fic. 6 559 6 Sin ah Th(NOs)4.4H2O........ 552.12 
$150))" nitrate.cbnecsc6 63: Th(NOs)4.12H20....... 696.24 
t151 ALTIGG aes aia as ThaNe.atiosacshbicge: 752.14 
t152'| oxalate;,......2...+. Tn(GeOalamers == i 408.08 
C1531 PF oxalate 5..05-,:.40.c- Th(C20,)2.6H:0....... 516.17 
t154| oxide, di-........... Thorianite. ThO:...... 264.04 
t155| oxysulfide.......... EOS ciectecustth oxy eyeve ovate: 280.10 
t156| 2,4-pentanedione. .../Thorium acetylaceto- 628.48 

nate. Th(CsH70:)4 

t157 | hypophosphate...... ThP20s.11H20........ 588.15 
t158| metaphosphate...... Ph(POs)tesnccccesuen « 547.93 
t159| orthophosphate..... . Thsa(PO«)s.4H2O....... 1148.06 
$160; | pidrate.,). 2../-.-/<2)-4- Th(CeH2Ns07)4.10H30. . |1324.59 
t161/| selenate........ ++. -|Th(SeO.)2.9H20....... 680.09 
t162| orthosilicate......... Thorite ThSiOs........ 324.12 
€16S | | pilichde. 0560 sce cc's EE Dig tates oicicis ate hous bie 288.21 
t164| sulfate............. PR(SOw se auth => sl 424.16 
t165| gulfate............. Th(SO,)2.4Hx0........ 496.22 


Crystalline form, 


properties and hes Melting Boiling 
; ST apart 
meet of HritiG point, °C point, °C Cold Hot 
gbhethans water water 
or, yel liq....... .|2.6818 —52 13873, 68 jd 
col, or yel liq; 1.655% —105 78.87 d 140 |d 
1.52710 
ABs Serer i> | a Peed a — 139.5 UH ie Baca) alee oo 
Gol. wae sono. ms gas 2.93 g/l |—110.5 — 43.8 d 
liq 1.78071 
yel wh cr vee [L7H el 200 URE base vsteicaem stale 14.378 
vel, cubs 3055/27 2.8517 37.8 125% Ce Pe AP reronee 
vel Ofy'. oo s0cticln 2.79418 BES ROME 9p rect secs acteusveues] +S eB MTMEE GL oles eno ee 
Vel lignyntas str eceralael oe —30 d 150 Ce yemsT) |e bees ce 
pa grn fum liq. . .|2.48° —60 95° Gold” BB) he biee wry 
col liq, 1.563 (c)..|1.635 —35 125 rE eS veep 
[1 Oe ere 5 MR ICG: OC oe 3. 87-60tm d ele 7 EP feerececsstersce 
AD: OOL OBEY cocci tae cece MAM arate pews fictsere i auaisye ine PV ee A trothcsorts 
gray, cub radio- /|11.7 i 
active 
dk viol-blk met, [6.416 SRO  sheisreuataqeycascess i 
cub 
hetr previ: Revel. aus Ce ee ee ae ee i 
col cr, hygr...... 5.67 subl 610 725 8 
yel, tetr se si... 8.968 2655 + 25 ew, 50001\(2)) id eaitms |. --re- cate 
Cen Soe en SEE EP) Seen | en ee Ot Oe rea i 
wh, rhomb, deliq . |4.59 770+2 d 928 vs 
subl 820 
yel-grn, rhomb .,...|9:460! Sermo. . BES. ofeeieees sieieee als 
wh cub powd... ./6.32™% SOOO Pry |sieicc eters cinco) oificieialccoleleiwbs |isveterererais nus 
to Re ee UR ee —H.0, 100 |-2H:0, 0.017" |......... 
140-200 
Wh. ZelaGye ctsiccs 5. <)llo clrcteiyy «ols di ties aeeer be | ante wiecaairt i 
ASS in eas Cte E peGaon a Seal ly Sate een chal Insaco orcte i 
NV kids cts Riga Otte ole loll nisi cin RAED 566 839 (Hecmmamniad hr Fes Sargent 
plates, Geli sce. | acorn nan @ SO sap 8 |.<ctwe. msgs iM dete ial Uehiearia es os 
OOM sistas aicfouet eae sieienesayateyslo Swee ad) lncapesnces WB rE Pe artcratsrg 
GOL leak, Gelighsic:s::|<inparmwies 5s: Frm" inaprenconen ViS oleate \Veptceiarstertin ts 
dk bro pow For | Warts: Tails tie a eee »||oaibiele oielr aly ald 
blk cr 
WOR 220 ieoicketaiers = 4.63718 Ci ye le imogecaacr cre 0.001717 
wh amorph Dowd) }sais 5 ‘eae tots asetinn<s |e ere bale rae ee Be mone 
wh cub, 2.20 (liq) |9.86 3220+ 50 (4400 i 
Vel Ghiici.ate sagen 6.44° Fr Reeser Yh ad Bf Pe eee 
OO), OF saat ieee h atl sevsczrist cient 171 subl 260-270 jsle |......... 
1601 
wh amorph ppt...|..........+ a ATE! Vc cninne array i 
160 
col rhomb pr..... POCr Te ee OE PR Si arino Gaooone joao tn ai lanersert 
AW oH OGAC COE Igoe CEe nO rl Mice: Coaacel Cerin oidoboicar i 
ree ciate daeatetelan Rekha |. eis SYas.'«1 + vexeuce| lo a PaLSYaNONE Es :0'| 75cs" 8s in tanata re 0.305% Payee srours 
col, monocl...... 3.026 —8H:0, 200/d 1500 0.5° 
col, tetr, 1.80, Cy. 1 |S Seer cs. 8c bh cRot ce cine RAC | ASR 
1.81 
DUC: tetrscisc:dsi0.0% AON ee a Noe ic saversioleciail piste anon ere iaeel teinielrisieinietal| 4.8.0 9° < 4 aew 
wh cr, hygr...... Py Tal Shree tae, ard hac Oe 8 
wh need, orcr |.........-: —4H0, 400)........... 9.4117 
powd (anhydr)| (anhydr) 
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Density or 


Solubility, in grams per 100 cc 


Other solvents 


d a, al, alk; 
s bz, chl 

s eth, bz, chl, 
acet, AsCls 


is bz, CS2, CCl 


s eth; i bz, CS: 


s HCl, H2SO,, 
aq reg; sls 
HNO; 
8 HNOs; i H:SO,, 
HCl, HF, aq alk 
s HNO; HCl, 
hot H:SO« 


H2SOu 


i dil HNOs 
sal 
v sal; sls acet; 
36.9 eth 


a haq (NHa)2C204; 
slsa 

is NazCOs, 
(N H4)2C 20, sol; 
i HNOs 

s hot H:S04; 
i dil a, alk 

s aq reg; als 
HNO; 

v sal, chi; s eth 


ia, alk 


5 30° HCl; ia 


s hot HCl; 

sl s H:S0« 
i a; ve NHiCsHs02 
ie 


No. 


t167 


t168 
t169 


t170 
t171 
t172 
t173 
t174 
t175 
t176 


t177 


t178 


t179 


t180 


t181 


t182 


t183 
t184 


t185 
t186 


t187 


t188 


t189 


pyrovanadate....... 
WW CS Tee Ae aoe 

bromide............ 

chloride. . 


WOW «cS goers 


Tin white pes i.00 00h 


Min brittlesy.. as. 4t 


(II) bromide.......- 
(IV) bromide....... 


bromide chloride(tri-) 
bromide(di-) 
chloride(di-) 
bromide(tri-) 
chloride 
bromide(di-) 
iodode(di-) 


(II) chloride........ 


(II) chloride 
dihydrate 
(IV) chloride. ...... 


(IV) chloride penta- 
hydrate 

(IV) chloride tetra- 
hydrate 

(IV) chloride tri- 
hydrate 

(IV) chloride 
diammine 

chloride(tri-) 
bromide 

chloride (di-) 
iodide(di-) 

(IV) chloride 
nitrosyl-chloride 
(IV) chromate...... 
(II) ferricyanide..... 
(II) ferrocyanide.... 
(IV) ferrocyanide... . 
(II) fluoride........ 
(IV) fluoride........ 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Mol. 


wt. 


Synonyms and 
Formulae 


Th(SO.)2.6H2O........ 


Th(SO,)2.8H20........| 568.29 
Th(SO,)2.9H20........ 586.31 
THSsen te Cee. SOOT Le: 
ThV:07.6H20......... 554.01 
WD Na. A a Saree anon ey 168.934 
TmbBrs ees. 33:3. 408.66 
TmCh.7HO-.. ~~: 4- 401.40 
Wires Fey rtesercse siarcieesisnd sl] 220.08 
see PIM 3 tech ese ers sa sa] 040.65 
-|Tm2(C204)3.6H20... ... 710.02 
Thulia. TmOs........ 385.87 
Bac on s.scais sarees 118.69 
Sa eee 118.69 
Sik otners stds vie ae arc 118.69 
Sn(C2HsO2)2...........] 236.78 
Sn2A807..............| 499.22 
SO Brie teste een. 278.51 
Sn Bris ceeytvcere tessa 438.33 
SnBrOlsi..:-- = :.ceeee 304.96 
SnBreCle. i AIA aan 349.41 
SnBnGle... 2: 2.Ren soe 393.87 
Sa Brsl se coe seesecnses \sOoeee 
SnClsetc cs oan 289.60 
SnCh.2HsO........... 225.63 
nC hi eiess spat Lior eaten 260.50 
SnCh.5H:0...........| 350.58 
8nChk.4HsO........... 332.56 
SnCls SHO = op cae 314.55 
SnCh.2NHs........... 294.56 
SnCh Bre stcangaccces 304.96 
SnClels. sf oterecseceecerare ti 443.40 
SnCh.2NOCI....... 391.42 
Sn(CrOg)z.............] 350.68 
Sni{Fe(CN)sk......... 779.98 
Sn2Fe(CN)s........... 449.33 
SnFe(CN)s........... 330.64 
Fluoristan. SnF:.......| 156.69 
SOR Gincetacee ce cece: 194.68 
Stannane. SnHs....... 122.72 
BRIS. ices ans s 372.50 
SnliFicens saree ocx 626.31 


Crystalline form, Door 
properties and fs 4 Melting Boiling 
index of easel point, °C point, °C 
refraction geevity 
Ss etsy PO es 0 Ell pao RAR tty cael oe Meese ot cis 0,5, secs iwceseck 1.6315 
monocl, prism, |........... =—AH A) APs i chee emed 1.8825 
1.5168 
wh monocl...... .|2.77 —9H:0, 400)........... 1.57% 
dk brn-blk er. . . .|7.30% 1925 + 50 i 
(vac) 
Well F-c.. tak ercnlh.« seed weG stds i 
sily wh met, hex. .|9.3208 1545 1947 A 
a aiusiaarsi's, SMR (ape call tie ete RS 952 1440 8 
grn cr, deliq..... 824 1440 ves 
Fy cals) c. VOR es Lente 1158 >2200 i 
brtcyel:oris..iis.u uci chad oatavele | LOO Gn 1260 8 
g@rn-wh ppt, <n ||-ysic-.6: semen =—H@O, 50° |..... i 
@rm—-Wh POWs. oie i])s. scsi mares os elk del Sipeveneca tear lel arene 
gray, cubii;...... 5.75 231.9681 2270 i 
wh met, tetr..... 7.28 231.88 2260 i 
stable 
13.2—161 
wh, rhomb....... 6.52-56 231.89 2260 i 
stable 
>161 
yelsh poWd acti. .<1/s/<5% > renee |1S2 240 d 
flocculent. ppt...) seme nom os d AS:0;+ eli 
Sn0O: 
pa yel, rhomb... .|5.117!7 215.5 620 85.2° 
col, rhomb pyr, __|liq 3.34% 31 2027 ad 
deliq 
OL genesis. os. 2.518 —31 5020 
miaitiitete:(o.s eMeoNEn ss of, 2.8218 —20 65" d 191 d 
liga 52 ce Peet 3.1213 1 73% 
or-red, hex pl... .|3.63115 50 225 8 
wh, rhomb....... 3.954 246 652 83.99 
wh, monocl..... . 2.710155 37.7 d d 
col liq, solid cub, |liq 2.226 —33 114.1 8 
1.512 
MONOCH CE) ...). 66s ||s ee stable 19-56)........... 8 
OPAQUE ...00 geen alinsaeice cee lerienans seartetable SO-63|s 
col; monool or...) oan ae 80 stable 64-83/s 
OR d-niarais avctp rere eleleodid |ip aetetetsletgrare ip: a. atelare ae ein ill oieieie eleva aele 8 
CO) figuic.i. cc e 2.6 —31 500 
red mobile lig: .:|3:287% See 297 8 
pa yel, oct cr..... 2.60 SO Ares VP i lasrernecveren ess d 
br yel cr powd...|........... A Bee P| acPvarctanra ners 8 
wh Setepcle ciefavac. eda Rey. te oe id SSS | | OAR i 
SOVDD WON oi wiscis: a dhe veve:5'lle coioiprove: aieva ei oil evoreiera cite ete/ || o, aNeea eneRIvErD i 
IS SOD ISON tiscicatcac Gok (tet oorucccSccl eR uio Gis cant i 
why Monoel GP s:<../2'||s,s,sussustawraell bt Sehes erat | oktetemeroere 8 
wh, monocl cr, 4.7801 WOR BUDE! PP feva ccd arctan vs 
hygr 
GAO ere eae | nee d—150 —52 
yelsh-red to red [5.285 320 717 0.98 
monocl need 
or red cub, 2.106 .|4.473° 144.5 364.5 8 


Solubility, in grams per 100 ce 


Other solvents 


ia 
ia 


ia 
's hot aq reg; 
slsa 


8 alk oxal sol; 
idila 
sls mina 


i s HCl, H2SO,, 
aq reg, alk; sls 
dil HNO: 
i s HCl, H2SO,, 
aq reg, alk; sls 
dil HNOs 
i s HCl, H2SO,, 
aq reg, alk; sls 
dil HNO: 
acdiatatceae s dil HCl 
i i cone aca 
222.51 = |g al, eth, acet 
d is acet, PCls, 
AsBrs 
Fe heer IR 
A<80 :  sbemerinn cutie. 
269.85 d_ |s al, eth, acet, 
et acet, me 
acet, pyr 
d s al, eth, acet, 
glac aca 
d s eth 
Reo d HCl 
d s chl, bz CS: 
(OE MD Ie ca Aes Anan 
i s HCl 
i d HCl 
i dh HCl 
(bc c= Ri 
s AgNOs, HeCls, 
conc alk, conc 
H2SO4 
4.03100 vs NH.OH, 
HI soln 
d 141.1% C83; 
6.03 CCh; 
17.88% bs 


a ee ee ee Le See Pe 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Crystalline form, i Solubility, in gram 
No Synonyms and Mol. properties and Bee eh Melting Boiling %, 4 3 Bee 1D 
5 Formulae wt. index of Peer point, °C point, °C 
‘ gravtiy 
refraction 
ath 
Tin 
+208;}/'(LE)initrate....... ./.|S8n(NOs)s:20H20... 54:2...) 603.07) col leaf... i, .. [sits aan dcf—200 08 |... ose ne 
t209 | (II) nitrate, basic. ../SnO.Sn(NOs)2z......... 39.) [Wher Mass. etisre |p fated > LOO OXPL ners emeccid | Pid Wn heya eee ea 
t210| (IV) nitrate........ Sa(NOa)i on <.0eeee. 366.71 silky need.......]........... A 500,60 Nh bocce cones: d Joc ae salen LAS 
t211| (II) oxide, mon-..... OS sriceaaeadouon oc 134.69 |blk, cub (tetr)... ./6.446° (0b Stade | S5anconece i i sa, alk; als 
NH.Cl 
t212| oxide, mon-hydrate../SnO.rzH:0............)......4.. WOUDOWCLOF. BS lhiccs tar <tte, avel| ete tatome wasraretseei [oth oreteinck Corer) | eayeeeaete d to SnO |d a; alk; s alk 
yellow-brn cr carb; i NH\OH 
t213| (IV) oxide, di-...... Nat. cassiterite. SnO:..| 150.69 |wh, tetr, (also hex/6.95 1630 subl i i d KOH, NaOH; 
or rhomb), 1800-1900 i aq reg 
1.997, 2.093 
t214| oxide, di-hydrate....Ja-Stannicacidor  —=—ij......... amorph or gel. 0 ete car: Scpeaa fleece acca a gsat ello va asae owe i i ga, alk, K:CO: 
“ordinary”’ stannic 
acid. SnO:z.zH20 
t215| oxide, di-hydrate....|8-Stannic acidor  ||......... wh, amorph, or qelll tw ceaaval i « «thts, <4) alloc corona wis cine i i ia, KxCOs;; 
“‘meta”’ stannic acid. sol alk 
Sn0O2.2H:0 
t216| (II) metaphosphate. .|/Sn(POs)2............- 276.63 |amorph mass..... Sp SSO Seb eal. erat seks ve he,sicseleiaceie sisi bap pick tnueh ioll'-ie ovo see ae I. RPE. « 
t217| (II) orthophosphate. ./Sna(PO,)2...........-- 546.01 |wh, amorph...... BOZO OT Wer carcr ma stdel auc wie cars i i da, alk 
t218| (II) orthophosphate, |Sn(H2PO,)z:........... 312.66 |wh, rhomb cr. .. .|3.16722-8 d ‘manta ~ M Wskasic canst wel Wired mete art 
di-H 
219 | (ID) orthophosphate, |[SnHPQ...............| 214-67 |jer.............. 3.47615. stabl >100 jd i i s dil mina 
mono-H 
t220| (II) pyrophosphate. .|SnzP207.............- ANL-32) \\amoxrphi powds.va-7-|| 4 OOOU-A sm ferent seca 9 sie) |laxaleingals 27s. arate lxicte ale eishel|a stein e.die.s 8s conc a 
t221| phosphide, mono-...|SnP.................- 149.66 |silv wh.......... 6.56 d d i i s HC]; i HNO: 
t222| phosphide, tri-...... Sn Pega teecces vata PAGS UT Rees ens aus 4.10° ALS AGO ileiceece was: i i d HNOs; i HCl 
SmPs 
t223 | tefraphosphide, tri-...|/SniPs.............--. 567.68. awh Cr. = <aa.a) . 2. 5,181 CARO BN erate avn i i d fixed alk hydr, 
HCl 
t224| phosphorus chloride |SnCl.PCls............ 4658.74, 1601 O65 - eaemshis alls s kaon cuaa® SUDL DOOR fF iiiccea ne cate d ee eee le ete eee Pe coef 
t225| (II) selenide........ Snkle. soeee sss sca 197.65 |steelgray cr...... 6.179° jah OG | tee eee ie i i d HCl, HNOs, 
aq reg, alk sulf 
t226| (II) sulfate......... SnSOcie seas os cies 214.75 |wh-yelsh cr powd.|........... 2300) (SOs)! | erences elela <= KS Je ae Fee ee s H2SO.4 
t227| (IV) sulfate......... Sn(SO«)2.2H2O.......- SAGO AL EWI, OX DEE GONG) CNet ast c) Cia 6 BT ss art eimai SINS e's 072 0a, wine vs d s eth, dil H2SOu, 
HCl 
t228; (II) sulfide......... SnS ren ern eae 150.75 |gray-blk cub, 5.22% 882 1230 0.000002!8|......... d HCI, alk, 
monocl (N Ha)2S 
t229; (IV) sulfide......... Mosaic gold. SnSz..... 182.82 (gold yel, hex.....|4.5 Gl GOO eae cdl \ctecavterieeajets OiQO0R TT Paes sear d alk sulf, aq reg, 
alk hydr, PCls, 
SnCh;ia 
t230| (IV) sulfur chloride. .|/SnCl.2SCh........... Geb y Welln ccckwasBi oo ler cnicscnies, 37 d <40 d d s eth, bz, CS:, 
ethyl acet; d 
HNO: 
t231)) > tartrate. s,s... ucess SnCiHiOg oscars ZO. C0 INCAS WH DOWG «Nooo nese hia lemacsknie a a) areacs OR Ke Se Bile cs. vsdil HCl 
t232 (iT) telluride. c.csact (SM LO. .cctos svruacsic 4s) 246.20 |GTBY Chan... ah -. « 6.48 780 d i i d alk sulf 
t233 | (IV) telluride....... Bin Tease <j. 550.5 see 373.89 1blk, floce PPG is sacl Perec Od bn ae eat eta d a ate ea! iia nie ove i i d dil a, alk 
t234 |Titanic acid, ortho-..|a Titanic acid. H:TiO«.| 113.91 |wh.............-|......----- (3 Viator ye SIE bert cro AW: Be TE Mie ces aes s dil HCl, dil 
H2S0O«, conc alk 
t235 |Titanium........... PUA Sernenpitefcpars (tue) <, Pionexe eas 47.90 |a hex, tr 8 cub 4,520 1660+10 3287 i i sdila 
838, silv gray 
t236 a ietel | MMR ctscetetass swims ciate a odie 69.52 lhex-eens. Pee wes. 4.50 OOO fee ee | crate eee tel edatexere dor oeaya asehR eee It ka eee eiancaell aie rale coin tetedalersrelelis 
t237 i heist ersia rei sheks Wi Brscteaoe s ictisssccerhtre 207.72 |blk powd........ 4.31 BOO i iicacisiiane sec DOV am cee ccatovit sje revue pete onemanas = 
t238| bromide, tetra-...... WiBraecceetks stn 367.54 jor yel, deliq...... 2.6 39 230 iinet i Beata s abs al, abs eth 
t239 | bromide, tri-........ WiBrs.GHeO sos )6c0,-5 0c 395.72 |redsh-viol ordk |........... 115 d 400 a He. Oe vs al, acet 
blue cr, deliq 
t240 YS Eat See fb OAC. , oS ERROR 59.91 |gr met, cub....../4.93 3140+90 4820 i i s aq reg, HNOs 
t241| chloride, di-........ TICh. oss conasce»| LIS8Ly) [lt br-bik; hex; 3.13 subl Hz id: 475 vase ide ed |e xcecsens is al, i eth, 
deliq chl, CS: 
242| chloride, tetra-....../TiCh................. 189.71 {It yel liq, 1.61'°-5. . liq 1.726 —25 136.4 8 d s dil HCl, al 
sol 2.06~7 
t243 | chloride, tri-........ PICKS. 5 do. x's SR ea 154.26 |dk viol, deliq..... 2.64 d 440 660108 8 is veal;s HCl; 
i eth 
t244| fluoride, tetra....... NLL ace tates schuascoeen he 123.89 |wh powd, hygr. . .|2.7985 >400 284. (subl.)) is GAP We b eccces a. s HSOx, al, 
(pressure) CoHiN; i eth 
t245 i fer a aia ai oks PRAM Arisctoc acacia ast, 104.90 |purp-red or vlt.. .|3.40 1200 1400 ed! a: Wle ii « orgkrs wsrroleorcgcima> « ¢ Sulalas 
+246 ts Ce Ine 2 Tibis $1. ...0% ss) aes 49.92 jgray powd....... 3.912 AOD BiB Pleas gcestentans | cee Ore oll «is, cbiererd honastate «4: Sek. 
t247 | iodi Bes cia ceive abst: Tile coe De- ssc «en. 301.71 |blk, hygr........ 4.99 600 1000 a OGL I.» ehdaedic d alk; s conc 
HF, conc HCl 
t248 | iodide, tetra-........ Tiles Stes siais yeeas 555.52 | |red, cub......... 4.3 150 377.1 ve id ebiivextilkrontaace. cs Rte 
+249 SRIGO) Shs cs ia we sole PTA iiaiedtie ota sted ciate 61.91 |yel-bronze, cub.. .|5.22 SOS te Bie con migrerec glace i i sl s hot aq reg 
+HF 
t250/} oxalate............. Ti2(C204)1.10Hx0...... B4001 Nivel pr cer cMaels cca |layssueis ese BRAG. « AMug Rien basl| ass. s/ersigrenimce 8 is i al, eth 
t251 i i .|Nat. brookite. TiO:....| 79.90 |wh, rhomb, 2.583,/4.17 BRT MW isstetpraterstesaattc i i 8 H2SO., alk; ia 
2.586, 2.741 
252 i Bae silo) a9 18 ono ale Nat. octahedrite, 79.90 |br-blk, tetr, po Se itaarant mt whl hotato coma i i a HO, alk;ia 
anatase. TiO: 2.554, 2.493 


B-137 


No. 


t253 


t254 


t255 


t256 
t257 


t258 


t259 


t260 


t261 


t262 


Name 


Titanium 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 
Formulae 


oxide, di-...........|Nat. rutile. TiOz....... 
oxide, mon-........./TiO. 
oxide, sesqui-....... TisOs. . 
phosphide.......... Yl ae hoa Om OCTo 4 
BULEtO. Hess oases TP is(SOs) 85. snes. ees 
sulfate, basic........ WMOSOMe oan s ae eee 
milfides die sa. c0) est TiS: 
sulfide, mono-....... = ac yeh 0 en Ree emt 
sulfide, sesqui....... Lasse e erate reir eke ye 
Tungsten............|Wolfram. W...... 
aresenide......-...>. WEA Rete ee yenrcscmce's 
boride, di-.......... IW Bisiccrtetes a ahisrate area's « 
bromide, di-........ W Breeton ces cass 
bromide, penta-.....|WBrs................ 
bromide, hexa-......|WBre...............-. 
CAKTNGO Are oe ce ee Cer cere c ic aac 
(di-)carbide......... Wile eee tern carn that. 
carbonyl........... Wi(CO)etes ute tenses 
chloride, di-........ WCl: 
chloride, hexa-...... WCle. 
chloride, penta-..... WiGle. akastesios ncaa 
chloride, tetra-...... Wille cocky bic th emir tek 
fluoride, hexa-...... MA ot aca oum ce cet. 
WOdIde; dias fe. scien tt Wi. 
iodide, tetra-........ wh 
Mitride dies, pic u<iccie='| WING. he cow cee 
OXIGO be eek sel WW Os phe axis OO one 
oxide, pent-......... Mineral blue. 
W:20s or W.0On 
Oxide, ‘thie... :e5e. ae WO Beiem stteh le aa. 
oxydtbromide, di-...|WO:Br:.............. 
oxytetrabromide..... WOBritiiy rete seaeats 
oxytetrachloride..... WOC ene sist e. 
oxydichloride, di-....)WO2Cl............... 
oxytetrafluoride-.... . WORE YG «5 0a cte teeters 
phosphide......... iol WR ieaterdeys # a feisie e ocainys 
phosphide.......... Wes 11 Mays ee cdinewseh 
phosphide.......... WW Pts oo sobicttveress coe 


Mol. 
wt. 


79.90 


63.90 


143.80 


78.87 
383.98 


159.96 


112.03 


79.96 


191.99 


183.85 


Crystalline form, E 
ji Density or a 
properties and Melting 
z spec. . 
index ot ie point, °C 
refraction er y 
col, tetr, 2.616, 4.26 1830-1850 
2.903 
yel blk, pr....... 4.93 1750 
vit blk, trig... ...|4.6 2130d 
TRY OU siecle oc oe Ome en Al ict ara eae ere) «te 
@reeh POWs]. AIM ee, eI AA, 
wh'or sl’ yelsly lll fortes oReePy eGo .cicce-cpacarecate 
powd, 1.80-1.89 
El BOr dsc eet eas be! See ee 
redsh solid ../.t'#%,./4, 12am We os sae st 
arayish-blk cr....|3:684 iin... 
gray-blk, cub... .|19.35% 3410+ 20 
blk er 6.918 d red heat 
silvery, oct...... 10.77 ca 2900 
Di-bIK need < t:,6.-:h< necessities < d 400 
Vit-brm need), te na cas oom 276 
hygr 
bl-blk, need..... . |6.9 232 
blk, hex..... -}15.6318 2870 + 50 
Dik, hex.cc sis (L205 2860 
col, rhomb cr... ./2.65 d~150 
gray, amorphi..c0|O4008 leat cares ac 
dk bl, cub....... 3.52% 275 
blk, deliq....... .|3.875% 248 
gray, deliq....... 4.6247 d 
col gas, or lt yel [liq 3.44 2.5420 
liq gas 12.9 g/l 
br-gr, amorph... .|6.799%¢ d 
Dike Gh cieenictevc oh 5,218 d 
brn, cub. «+ |: aoe eee above 400 
(vac) 
br cubice neta 12.11 1500-1600 
(in N2) 
Dlve-Vith tile. 5] es sce nte se subl 800- 
900 
yel, rhomb, or 7.16 1473 
yel-or powd 
red > prism $065.0. S[k He d 
plik, debiqh35). li. .s:««|cievortied agate 277 
red | need Hael.icie oe. ficsoeeieetea ee 211 
lt yel tabl NaPepeMeys. itis MeteeT a Tee cel ocala 266 
col ply hygr.f 66 ahs 00 ste tantly 110 
ATAY, prism:.|.,.....7|8ihs) Mew Peas. 8 
DUK: Cran emabere a. 5.8 d 
dk gray prism 5.21 d 


Boiling 
point, °C 


Solubility, in grams per 100 cc 


i i 

i i 

i i 

id Secceeee 
hyd sl 


s H2SOq; i HCl, 
HNOs 

ia 

s dil a;i al, eth, 
cone H:SO, 


d in steam|d HC1; s dil 


HNOs, H2SO4 
s conc H2SO,; 
i HCl, HF, dil 


conc HNOs;; i dil 
H:SO,, dil HCl 


v sl s HNOs, 
H2SOu, aq reg; 
s HNO;:+HF, 
fus NaOH+ 
NaNO;; i HF, 
KOH 


s al, eth, bz, CCl; 
vs CS:, POCI 


d to W20s|v sl s CS: 


s alk; i al CS: 


3 abs al; i eth, 
chl, turp 


i of 8) |. 
i i 

i i 

RRR IE Fie tc 3 5 
i i 

id. See 
( SOG oor 4 
i d 

i ~~" |e 
{ee eee 
i i 

de | ee 
Be - d# 

d 

id d 

i d 

i d 

d d 

i i 

i i 

i i 

d d 

d d 

8 d 

id OOD) il reece 
i. . 2? 0 
i i 


is CS2, S2Ch:, bz 
ial; s NH.OH, alk 
isl s CS2;i CCk 
s HNO:+HF; 

i alk, HCl 
s HNO:+HF, aq 


NaNOs;; i a, aq 
reg 


No. 


Urany]l acetate....... 


phosphate, mono-H ./UO:HPO«.4H20....... 


potassium carbonate. |UO7COs.2K7CO;....... 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and Mol. 
oe Formulae wt. 
Tungsten 
BICKER 5 :oc esc oie NW iSiis s @ Sek csvccnsrciacercesaregs 240.02 
sulfide, di-.. .|Nat. tungstenite. WS: .| 247.98 
sulfide, tri-........ WW Se<: ee eve iisscvoloyane ie 280.04 
‘Tungstic acid, meta-.|H:W.0u.9H:0......... 1107.55 
Tungstic acid, ortho-.|H:WO«............... 249.86 
Tungstic acid, ortho-.|H2WO«.H20...........| 267.88 
Uranic acid meta-... .|Uranyl hydroxide. 304.04 
H:UO«(or UO2(OH)2) 
Uranium........... tee ee SELES Ga ssi 238.03 
boride, di-......... OWLBit nabs ac ate cicte 259.65 
bromide tetra-..... UBreidesi2* ... A0mah. 557.67 
bromide tri-....... Bis tocrercekee cet 477.76 
dicarbide.......... WG as eth Bbc cicrsivis wxrcnccte 262.05 
chloride, \penta=.. <0: (UC aiids.ii fe ee 415.30 
chloride, tetra-..... UG a ee eR. 379.84 
chloride, tri-....... (i) Sci ay Sra cle eR IRS 344.39 
fluoride, hexa-..... UR 6 och crass ccc 352.02 
fluoride, tetra-..... UR aie 28) eserecs eske 314.02 
fluoride, tri-....... UF:.. 295.03 
DPGHGG Me csacccess RE Hig sy eore ic ccee EMeey 241.05 
hydride sis50223.4. (Op S Cee ee eer ret 241.05 
iodide, tetra-....... Ule #23 uve rks assis 745.65 
nitride, mono-..... [ag fet Sea are 252.04 
oxide, die. 5<.5, 22510. I Qh s Meee arene cise sees 270.03 
oxide, per- U0G2HiO seas sec kee 338.06 
oxide, trig. 3653525 Urany] oxide. UOs.....| 286.03 
tri-oxide, oct-...... We FFs odin. de et 842.09 
(IV) sulfate.........|U(SO«)2.4H20......... 502.21 
(IV) sulfate........ U(SO«)2.8H20......... 574.28 
(IV) sulfate.........|U(SO«)2.9H20......... 592.29 
eT. Cre of eee ee 302.16 
sulfide, mono-...... | - SN Le eee 270.09 
sulfide, sesqui-... . . Ri Se: ek shel 572.25 


UO2(C2H202):.2H20....| 422.19 
UO2(C7HsO2):.......-. 512.26 
Oa Braise. sais oo cate 429.85 
UO2(ClO.)2.6H20..... . 577.02 
WO Is si, bes igs 3th 340.93 
UO:(CHO:):.H:0...... 378.08 
IW O2Oa)ancs cos -bs oss 619.83 
UO2(10s)2.Hz0........ 637.85 
WOsket ase seers bese 523.84 
UO2(NOs)2.6H2O....... 502.13 
U00204.3H20........ 412.09 
438.07 

606.46 


Crystalline form, Solubility, in grams per 100 cc 


Density or 


properties and ris Melting Boiling 
index of F int, int, 
refraction gravity e's a Other solvents 
water water 
blue, gray, tetrag. |9.4 above 900 |........... i i s HNO:+HF; 
i aq reg 
dk gray, hexag.. .|7.5!° 1250s AT Nos est. cee ae eee & Peer ae se HNO:+HF, 
fus alk; i al 
ishoc brn powd..;,:. |e Peat. Meee Malle, «cMia ete. ale! euansseialeisiovnvela als 8 ie alk 
col, tetrag....... 3.93 BO We | cians atotersteses ave 88.5733 111.87#5 |110.76™- eth; s al 
yel powd, 2.24. . .|5.5 —H:0, 100 /1473 i sls a alk, HF, NHs; 
i most a 
WH cosas aiotaol ab eR para nee ne ls WON 8 |oetiesccinnstels a wi VERE ereeetet <n te 8 alk 
at 100 
yel, rhomb, or 5.926 3: C0 me | Dl Reaper ciety i i is a, alk carb 
powd 250-300 
silvery, cubic, 19.05 + 1132.3 + 0.8 |3818 i i sa; i alk, al 
radioactive 0.02% 
hex: ,..2.. Paw cee 12.70 PIGS AMER Mo seic cars yere ie geuc te Seale SPOR EN oc oie: ave ucnipil are Ciatawedeelarrevehhh tie si 
br leaf, deliq..... 5.35 516 79270 vs vs iad al, MeOH; 
i bz; s liq NHs 
dk brn need, hygr/6.53 730 volat ae OM essteccue d al 
met cr, .8f0.%;..: 11.2816 2350-2400 (43707 d d i al; d dil inorg a 
dk green, gray 3.81(?) id: SOO RMD Fal cece ance Ce abit aes. 8 abs als, a acet, 
need, red by NHC; d ac a; 
trans light, hydr i bz, eth 
dk grn met, cub [4.87 590+1 79270 vs 8 's al, acet, ac a; 
oct, hygr i eth, CHCl 
dk red need, hygr |5.44% 75363 en W Reeeeeeen 4 8 8 s MeOH, acet, 
glac acet a; i eth 
col cr, deliq, 4.682 64.5-64.8  |56.27% {: eee Wl aSoooare 4 d al, eth; s CCh, 
monocl chl; i CS: 
green, tricl need. .|6.70+0.10 |9604+5 |........... Waele Gy WF cosaaee i dil a, alk;s 
conc a, conc alk 
blk cr or fused. ..]........... Ca ke | lipwaoocdoccs Pee WeGemooans v sl s dil inorg a 
1000 
blk-brn" powa's >.< 10:05) wee ee aires ates iatel|'= farce ahs Geaitore i i i al, acet, liq 
NHs; al s dil 
HCl; d HNOs 
lk powd: cts. ce | LU A> meh! Peete recat Poe cb rites Pa s:sieieisal op | atslaie ols blieldals e5.a ab oo pase ec: 
blk, need........ 5.68 506 759 8 0: hn SRR ERE FIO. ee 
br powd........./14.31 CB. 2690) 50 If crecccrc ire so hifesivis ese sh sei veievers ls i HCl, H:SO« 
br-blk rhomb, or |10.96 PI He alte | aA ae i i 's HNOs, cone 
cub HO, 
pa yel cr, hygr...|........... Dd REG VSE Ds eo crere rete 0.0006"  /|0.008” d HCl 
yel-red powd..... 7.29 dpe Bet ror comraterers ete Neen Ld Bisa ic4 a HNOs, HCl 
olive green-blk. . .|8.30 1 1300-60 Be | iatetaccrsrorerererate i i 8 HNOs, H:SQc 
UO: 
grn, rhombiti: 5 3|,.aant —4H20, 300]........... 23u 9s edila 
(anhydr) 
De aA Chris tek ear d 90 aN see 8 ee 58.2% ial; sdila 
grnsh, monocl....|........... —7H20, 230) -—9H20 red |.........)......55 s dil HiSOx 
heat 
gray-blk, tetr. .. .|7.96% >1100 oxidizes me ae? EF as Soot: s conc HCl; d 
HNOs v s al 
blk amorph powd /|10.87 above’ 2000) | se) .roc sindatete tava startia(s.fe'liotavers tesatelote i HCl, HNOs 
gray blk, rhomb |........... ee i aa of Sama ee  LAS OR | ia +O aq reg conc 
need HNO;; i dil a 
yel, rhomb....... 2.89318 —2H:20, 110/d 275 7.69415 d veal 
Ol POW Bc 'a abies bil anedeps We FM RL icioie: ay clonal s.ncertsll avenaenets » aera LB Bill arstatev ener sieht als al 
igen-vel needs hy ge saa cieaie lee ceil oie coe crosive | be invehe etsvate nhs oe | sraicteereniets a al, eth 
vel or; delig; ) Joa accs anos ER: gf GU: LMU ere es! SAAR Cee od eS Sed ee 
rhomb 
els eligh Jottsticis | <iateys ais vs or Oe 578 d 32018 vs s al, amyl al, eth 
yel, oct...... 3.69519 = Fe LID) |incmieuerctaieoes (Oe Metres 4 sl s form a; 0.74 
MeOH, 2.374 
acet 
yel, rhomb....... 5.2 d:250'° «= Wy bncek ane 8 8 i HNO; 
«prismatic, stable,ja 5.220! =f... ee fee ee ee eee Ce OD ey Et rau ure te a RS 
8 pyramidal 8 5.052"8 60.1214 
OCs COLI Wit fiic lea flv ys:010 0 0/0 saree GA: Tua: ends Ge | ccevesarecerateratets|llsrevereralatechail areyetsvere/s’ (0 sal, eth, bz 
yel, rhomb, 2.807" '60;2' d100 8 1118 See este. of © 60 v sal, eth, ac a, 
deliq, 1.4967 acet, MeOH 
SOM Cra RE hie aS Ila: cyan os ins —H20, 110 }........... 0.84 3.310 s inorg a, alk, 
oxal a 
VOL: DIS COCK RBG .c i= cillenssle 0 0:0:2.010)| isle als vive ae ences ewe maaia i i s HNOs, aq 
NarCO;; i aca 
OL GRE aE Site soo wes Ca BOWL. = scieisiain als 7.40 d ial 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


u40 
u4l 


u42 
u43 


u44 


w2 


w3 
xl 


yl 


y3 


Name 


Uranyl 
sodium carbonate... 


WUlAter r. 5 2 = ce cuales 
Vanadic acid, meta. . 


boride; die... 46-1. <6 
bromide, tri-........ 
Gbrbide. fo 0..5 06 as 2% 


chloride, di-........ 
chloride, tetra-...... 


chloride, tri-........ 
fluoride, penta 
fluoride, tetra- 
fluoride, tri- 
fluoride, tri- 
IODIGE, Gis. 5 57. </)s0:55 


iodide, trt.......... 
Mitridebieic o.s.c.cse02% 
ORO Stor. ee an 


oxide, di- (or tetr)-. . 
oxide, pent-......... 


oxide, seaqui........ 


oxybromide......... 


oxy di-bromide...... 
oxytribromide....... 
oxychloride......... 
oxydichloride 
oxytrichloride....... 
oxydifluoride........ 
oxytrifluoride 
silicide, di- 
(dl-)silicide 
sulfate 
(hypovanadous) 
sulfide, mono- or (di-) 


sulfide, penta-....... 


sulfide, sesqui- 
or (tri-) 


(III) acetate........ 
(I) bromide........ 


Crystalline form, 


Solubility, in grams per 100 cc 


Synonyms and Mol. properties and Density or Melting Boiling 
Formulae wt. index of pinees point, °C point, °C 
eye gravity Cold Hot Othe solvents 
water water 
WO Oar N aa Orie oils | O62O2 aayel OF os oe ee sistas, ate 0. Saville a» Bid cae 00 Ile wrecesepo a areca als de eee ial 
UO2S0..3H20.......-- 420.14 lyel-grn er 3.2816. 100 MaMa lic cataterssseeterete 20.515. 22.2100 24.34 conc H:SOq; 
30" conc HCl 
2(UO2S80,).7H20....... SES. 208 | Vel Sera tis cles ob selevsl fo sicteres vere ror anh 300 2 suites coterie: ale |}. coeeeeeee s H2SOs 
U0sS Bike nsindene 302.09 |brn-blk, tetr.....}........... 1G: 40-50 Fi Saeco sls sd s dil a, dil al, 
(N Ha):CO3; 
i abs al 
UO2803.4H:O......... MEDS RE OL as csc e ons flax Gace sree [iw eve ere ace ovehsill eee Slate loxunesarel te ace te eeete | eee s H:SO; 
HV Ost 3 hice: OD Oi fae Vel: 00s asaiste ees een leivecvee croton ee da licas tees 1.) tee sa, alk; i NHOH 
Bos VO ghee arste sree scalars BSVETS MOL MMOKPN oro oo: alos secg aretst sare | avadava a dee! clahs'| lorena errors s i 0s eee sa, alk, NHsOH 
\ OT oer A 50.941 5/lt gray met, cub, [5.96 1890+10 |3380 i i s aq reg, HNOs, 
3.03 H:SQ,, HF; 
i HCl, alk 
WV Basetetrcts otecoreacenraicte 72506 |NOXs .1<sfsael ots) a0 DTD) eee ec ciee eieverellls waves Bee ara aiflece, aoe ine eile erate etn eer 
WiBrac rater iccvestiurcits 290.67 |grn-blk, deliq. .. .|4.0018 Ce Ae Bl ree ie Jt) |e sal, eth; i HBr 
VGis Sie iss :a nto 62.95 j|blk. cub......... 5.77 2810 3900 i. @mh [kere s HNOs, fus 
KNOs;; i HCl, 
H:SO4 
VCIs,.3. vec. Se EZLLS5 e lgrn, hexvdeliq:../3:.23% WW Mely...cR2ee 6. nn ocean sd sd s al, eth 
VO iStick c each 192.75 |red-br liq... .. .. .|1.816” —28+2 148.5755 ee s abs al, eth, chl, 
acet a 
VG le sees Oars 157.30 |pink cr, deliq. . . .|3.001% rei eB ieee ie Se sd sd s abs al, eth 
VER cea eee: 1450S UMN oo. oes wt 2.17719 een Oh). RRR 111.2788 oa oe ee sal 
WEG: os sea Sees eet 126.043) Jbr'yelvc ote 2.9753 325) PW ieee es. 7‘ aeaeeeene 8 acet; sl s al, chil 
WFbccsuabiosemscine ste 107.94 |grn, rhomb...... 3.3631 >800 subl | nee RE oo s al, chi, CS: 
VES HsO2 ose eee 161.98 jdk gr, rhomb.....]........... =SHaO, 200)|; cctaciev wees 8 ved i abs al 
View: Pentre oh 304.71 |vit-rose, hex..... 5.44 750-800 984 ihe cas cassis e0Olté‘(‘'WS gehen i al, CCh, CS:, bs 
subl vac 
VInGHsO is 6cicnuvenrcts 639.75") ler or delidss..icr. 0c | oe = <eteciow Ga RA ret orysiere ve || eeneee sal 
VIN as Shs iees sacs acarate a state 64.95 |blk, cub......... 6.13 S320R APD | i iwateckos ate TOU) pee Rare sl s aq reg 
VO (or V102) 66.94 (It gray cr........|5.7581« igo Ra aeaartsises i i 8a 
VOs (or Vs0e) scat. 82.94 sO? Gb. Mee one nai 4.339 ROGT "© PN eterna i i sa, alk 
Wee siaiiter se cie tdtesce ate 181.88 |yel-red, rhomb, (3.3571 690 d 1750 0.8% oooty | yo erreeee is a, alk; i abs al 
1.46, 1.52, 1.76 
Vanadium trioxide. V:03| 149.88 |blk cr........... 4.87, 1970. = A8 | ae sl s 8 s HNOs, HF, alk 
VOBEidsdc ee 2 146.85. |vit, oct... 65...... 4.00% 490 pag: [ieee e cca ee v ol 8 hj) li eee s acet, anhydr 
eth, acet 
WOB8S ode giesiscscsis oe ys 226.76 |br powd, deliq...|........... id 190g Neca cates [PMEMPEBIMPIISGC el o5- cite. ao 
WOB res Severe sich ce eta 306.67 |redliq.......... 2.933145 d 180 1301 [EE Pca to ort 
WOOGIE sos cake nyse-scorsee 102.39 j/yel brn powd. .. .|2.824, 3.64%]........... 127 £36 00sec vs HNO; 
WOC bese dessh sis etre ssjeare 137.85 jgrn, deliq........ PSOE a IY. wie etetGi ape fle «crash Rte id Longe hic ate 's dil HNOs 
WOC etre ceaan as 173,30)) yell lig: ave.a. 3+ 1.829 —77+2 126.7 ed nt) |ncaeueee sal, eth, aca 
WOR 82 cetueicteniee re eats 104.94 lyel............../3.39619 GA Pee ereseereessrellein eeseee ciel Geen sl s acet 
VOF ees eee 123.94 lyel-wh, hygr.... .|2.4591 300 480 cl Jn enerde |e ee cee ee 
WSisca rite on tccan accra 107.11 finet pres oct. © 7 a Bol al |. Rete PROP 2 Prac SOG Ate a i i s HF; i al, eth, a 
Waite toe tyce coin we suns 129.97 |silv wh pr 7: Le | Eee Ae Saas A) Oe 65.5 i i s HF; ial, eth, a 
WSOs.7 HaOiens. canter ate 273.11 |vit, monool......« «|store CHW 2 ee SSR | as 
VS (or V281).........- 83.01 |blk pl (exist ?).../4.20 Ci) om Peer etna EPP T mnall iccc is hot H:SO«, 
HNOs; sl s KSH; 
i HCl, alk 
WaSes ct eee 262.20 |blk-grn powd. . ..|3.0 CW fa eM Ronco oaoss" i = Ret | wes s HNOs, alk sulf, 
alk 
Vibadete Ss ous. te das 198.08 jgrn-blk pl, or 4.72% d>600ne, | |... teietaces i MAY) lessee s alk sulf; sl s, 
powd alk, HCl, HNOs, 
H:S0O4 
WOSO Gs. crake ausisvaisists HGS 2 Ui | eenann An AAP Is SP riot ODE Gries soo Se V8) > |, |onsche nie og ieee aT MIT 
HaO i ite resecaras 18.01534|col liq, or col hex |liq 1.000‘ 0.00 100.00) 9 fisescs:e ere el] ctaheennnnne sal 
cr ald 0.9168° 
Deuterium oxide. DrO .| 20.03 col liq or hex cr, {1.105% 3.82 101.42 ° ° al; sls eth 
1.33844” 
ee: CUNQRON a. is.s: 5s cip6 | nis ores T ae lv ole « 6: 0 o.dlu iy 1» dco\| eis a:niesalehe. Shela wigtekemte opel eee « xeere ances ene | pt Aiea ss Sgr << 
Meratiate seis sisiscescsieciats 131.30 col inert gas..... gas 5.887 g/l|— 111.9 — 107.143 24.1% cm?,8.4", |... . 2. 
+0.000 11.97 cm? 7.12% 
liq 3.521 
solid 2.7- 
SM Bishaie (o.atots ciate’ svovsrs cerca 173.04) dW oubia selene tales 6.9654 up 81925 1194 i \eeereeereeree 88 
to 789 
6.54 above 
789 
Yb(C:Hs03)s.4Hx0..... 422.24 |hex pl........... 2.09 —4H20, 100)........... vs ve Bena e 
YDB aH hcg oie SB286 4 ck een 5.917% 677 1800 8 8 sdila 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


No. 


y3l1 


y35 
y36 


y37 
y38 


y39 


Synonyms and 


oe Formulae 

Ytterbium 
(III) bromide....... YDB aes occ cua 
(DD ichloridey.. :<.. :t/YbGlawrew. eos cack 
(III) chloride....... XbCW6 HO 55a one 
(II) fluoride........ WOR Sees cise sera ® 
fluoride tf) i.4)..</+:<jc00s YbFs 
(II) iodide.......... IN Dla, ceterecrcscstercseah 
(III) iodide......... Iblis: aganenyorveitiaset 
(IIT) oxalate........|Yb2(C2O«)s.10H:0..... 
CU ELY OSM cae cheats? Ytterbia. YbrO:....... 
(IIT) selenate....... Yb2(SeO«)s.8H20....... 
(III) selenite........ Vbs(SeOss ccc cere 
(III) sulfate........ IWDs(SOa ah aic.c cn eeiehs 
(III) sulfate, Yb2(SOx)s.8H:0....... 

octohydrate 

vg oh tien Men eet? a Rac 5a) Daa ea age 
acetate. -/¥(C2Hs02)3.4H20...... 
bromate............ Y(BrOs)3.9H:0........ 
DIOMIGE. ¢0.12 neces <t WBrerconte rsh eaten 
bromide hydrate. ...|/YBr3.9H20............ 
CALLUS’ fo. si. «> NY CaF ecrsate is tars, sues orsusyote 
carbonate.......... Y2(COs)s.3HxO........ 
Chlaride cs. is .cw ces IW Cpa coriace caret cim acetate 
chloride, hexahydrate} YCls.6H20............ 
chloride, WClasHaO is caniek ole satetste 

monohydrate 

MUOVIGS 5.00 ass ah YF... 
hydroxide.......... WOM sateen 
iodide Ah Fre 2s ee eon e 
molybdate.......... Y:(MoOQ«)3.4H20....... 


nitrate, hexahydrate. 
nitrate, tetrahydrate. 


Yttrium hexaanti- 
pyrine perchlorate 
hexaantipyrine 
iodide 


Y(NOs)s.6H20......... 
Y(NOs)s.4H2O......... 
Y2(C204)3.9H20........ 
Nittrig.VsOsisravanciits 


Ws(SO0s pe lee sar 4 
Y2(SO«)3.8H20......... 


[¥(CiuHi2N20)6](ClO«)s . 
(Y¥(CuHuwN2O)sIs...... 


VA ApS inio car ep PaRPRE 
Zn(C2Hi102)2......... 


Zn(C2H302)2.2H20..... 
Zn(CsH7O2)2.......... 
Nat. gahnite. ZnAlO,. . 
Zn(NHs)3..5,<,<csc0)\see « 


Nat. koettigite. 
Zn3(AsO4)2.8H20 

Nat. adamite. 
Zna(AsO«)2.Zn(OH)2 

ZnHAs0..4H20........ 


Zn(C7HsO2)2.......... 
KYANO 427 0 haan Samar 


Mol. 
wt. 


273.99 
1516.60 


1598.96 


65.38 
183.46 


219.49 


263.59 
183.33 

97.42 
439.61 
618.08 


573.34 
277.36 
345.95 


307.60 
383.35 


Crystalline form, 


properties and poet Mia 
index of peice 
refraction WEE 

ool or'tenity,: S.geies |e «aap 
grn-yel cr........|5.08 
grn, rhomb cr, 2.575 

deliq 
It yel, hex cr..... 5.407 
gold yelcr....... : EHS o initia 
OO) Of cians pete a 2.644 
col.. 9.17 
hex Dl cee pee ee 3.30 
OOE OF itis srs entasere 3.793 ai 
DFiSM@ sn). eee 3.286 
gray-blk met, hex | 4.4689 
cols triolsscaeclines. oss.’ 
OX: pii.d Sree Salle ee 
he ic Tis cteneys tite orer=|| Greist ores stele ore 


col tabl, deliq.... 
'yel., microcr..... 
wh-redsh powd... 


shiny wh leaf... .|2.67 


redsh-wh, rhomb, |2,1818 
deliq 


wh-yel gelat or 
powd 
wh, cr, deliq 


grayish or yelsh, 4.7914 
tetr pl, 2.03 


col, redsh cr, deliq/2.68 
tedsh-wh pr...... 2.682 
wh or powd: e507) Sooo 
col-yelsh, cub or 1|5.01 

powd 
wh powd........ 2.52 


col-redsh, monocl,|2.558 
1.543, 1.549, 
1.576 


Solubility, in grams per 100 cc 


Melting Boiling 
point, °C point, °C Cold Hot 
ves ates Other solvents 

956 d 8 eo PP eae Aa ieaes 

702 1900 8 8 sdila 

865 —6H:0,|........... vs vs is abs al 

180 

1052 2380 i eR SHE Sc poen4cR6 bdo 

1157 2200 i i i dil a 

780+4 1300 d(700) |s 8 sdila 

vac 

d 700 d 8 8 is dila 

Wis So es ihe cemed aes 0.00033% |........./slsdila 

hate ahs vista pl ionatet etext eras i i shdila 

Fb acetate aie esatacats sd 8 ROIS lenieh 

a TER Oye ca eed ERD se lerete i alata telerotstarslf ater etete teeters: 5. urohenoty = 

aG008) Brees aezeas 44.29 7208 ee Lees aka, siayeceisteaceiere 

Rie: afte meetetata i llaearcra nah arerere 35.9% 21.1@ HE igleld etre 0a tovehe: s 

S22 3338 sl d d vedila;sh 
KOH 

alos Sena ae whi s-aletotatare oats | oie eae leet 9.03% Ros IAI as a 

74 —6H:0, 100|/168% |......... sl s al; i eth 

DOE FPS A acctnunteees a5 VA) ey Peete ans is al; i eth 

AAO oko seh piace acculats vs weeeeeee (Ql sal: i eth 

afaian cievayalipene i] yore) attes (ailste dais d Mere epetes Pies | earelsrtate\ess stars fmm 

sfeso tebe PAP +f Nsumiive ois Cees ERCP GIS Aree occ iar curgae s dil min a, (NHa): 
COs; sl 8 aq COs; 
i al, eth 

721 1507 780 82” 60.115 al; 60.6% 
pyr 

—=5HO; 100) ,.28h.00. $e 217% 2356 is al; ieth 

=O 2160) ieee ect ae ho) RA Seed an eer 

Od SE Paraiett cian tere Le PALS ecede> valsdila 

(Bet) em Bneecarer oF i i s a, NH.Cl; i alk 

1004 650-7002 |vs =—s_ ji... ee wee s al, acet; sl s eth 

pe YE | Te Raine onl SNe Onied! REO DIaRS Go) | Utara CRO eR 

= SAY TOO) ae sese 134.75 ||. 2H veal, eth, HNOs 

Pie eee dell ute atm enters 8 veeeee--- [8 al, HNOs 

Gd reas 6 heer O:000L Re) fic st evite sce isl s HCl 

PEG er aan enc 0.00018 |......... sa;ialk 

Cte © TRE Aas Got 5.38% 8 is sat K2SO« sol 

—8H:0, 120/d 700 7.4716 1.99% i al, alk; s conc 


(anhydr)| (anhydr) 


Rife Or COLO BOO he a GEST Rh Gtr bas 358 dl beeen nduscc| Gan oriae of Morenita 


OOD, BOK Ge sich cals auios evens 


bluish-wh met, hex|7.14 
col, monocl...... 1.84 


col, monocl, 
6 1.494 


eub, grn 1.78... ./4.58 
wh powd, amorph|2.13% 
silv wh, rhomb pr. |6.33 


monocl, 1.662, 3.30915 
1.683, 1.717 

col, rhomb...... .|4.4751 

wh, rhombern... est aeee we. 

met-gray, tetr... .|5.528 

wh powd’. 24.) ote | tee tee wate 

wh tricl cr, or er 4.22 
amorph powd powd 3.64 

wh, cub, 1.5452 . .|2.566 


col, rhomb, hygr 4.201% 
np 1.5452 


H:SO. 


ds 
(Woh Soa ie Ul Riomononooad BSI A iinccseteiereisic!lonete srereepsloleftisisuelate 
280-282~ ||| eee ee we 4 BBR aa. 5 a. oie1s 2 || ateteNicicleis pie elelee 
419.58 907 i i sa, alk, aca 
d 200 subl vac 30% 44.610 2.8% al; 166.79” 
al 
237 —2H:0, 100/31.1% 66.610 2 al 
138 subl hat eke ATL vs bz, acet; 5 al 
| Oi ewe 5 ese omni dios i i ia; sls alk 
200 yao 9 | ccc eee d d ial, eth 
BIO, 9s | Fo latastarenetersnaets Cl ee Re rene) ESI BISSIsist stint 
—1H:0; 100}. .... 6. ent i i s HNOs;, HaPO:, 
alk 
el RE iamme Al crerevelarplaraieaiat oy nipie the ekete || <isisie els 'e + 0\]/« witiausye,4einl@ Dia gevs.e 
= HO827 | oon etter d avbeds iyi os Seaeee es Ste: « 
LOLDTI Ee Pt iiaedaaaau ee 0 ee da 
PR pS crt od aba kt aT sd 2.46” 1.44” aeiaeths +s Des © 
See ies fl Resco Oe Pe Wea ae cr i HCl; amorph; 
s HCl 
100 —6H:0, 200/v 5 oe. « MadelesSuiiae. 3s ites 
394 650 447” 67510 v sail, eth, acet; 


s NH.OH 


LLL 
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PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


properties and 


Crystalline form, 


Density or 


Melting Boiling 


Solubility, in grams per 100 cc 


No. Formulae index of ae one point, °C | point, °C 
refraction Other solvents 
water water 
Bhat Catokercpersieite Zn(C4H7O2)2.2H20..... Supt rate sharan costal atptsiainvs!atatate ec [leharotigtaliere tele Cofe|| hiiaya%e (orm wis ise L OES d 1 Oa Oe Sea I ee 
z17| caproate........... Zn(CoHuO2)2........-. OS TT crs li ee aa Sa ste ete Ae cree [eins Save Stee uchallin eres tele wale bs LOSS |. 5 25.7 SOR ean ereptite as % 
218| carbonate.......... Nat. smithsonite. 125.39 |col, trig, 1.818, 4.398 —COs:, 300 j........... 0.001% ©) 12. cance aa, alk, NH« 
ZnCOs 1.618 salts; i NHs, 
acet, pyr 
219| chlorate............ Zn(ClOs)2.4H:O....... 304.33 [col yelsh, cub, 2.15 d 60 d 262% ve 167 al; 5 acet, 
deliq eth, glyc 
z20| chlorate, per-....... Zn(ClO«)2.6H2O....... 372.36 |wh, rhomb, deliq, |2.252+0.01 |105-107 d 200 ie )0ti‘(it‘(«é‘sC a sal 
1.508, 1.480 
B21)|' chloride fer. 16 cc's VANE) Cac RR CI TeRIADOR 136.28 |wh, hex, deliq, 2.91% 283 732 432% 61510 100'2-5 al; v s eth; 
1.681, 1.713 i NHa 
222| chloroplatinate...... ZnPtCle.6H20....... 581.27 |yel, trig, hygr... .|2.71712 Ci Gs tere ras vs vs vsal;d HSO« 
523) | sichromatedaus seco | CNCTOa dencatents eae acl 181.36 {lem-yel pr....... 3.40. Naa adept rk || cosas i d ga, liq NH3; 
i acet 
924) chromate..c.0c¢ <elZNCrsOtee ns cece se oe 233.86 {dk grn toblack, [5.30% oo. fats cciesrares « |oioisis 0: %e:t:08i] 0) apps note 5 |e neh tee aie ea 
cub 
225| dichromate......... ZnCr:07.3H20.......-- 335.40; o lredsh-brn OF 200 a hs diatom sire eis actin oes ohe Pe! osm sas arany vs d ial, eth;sa 
or-yel powd, hygr 
226 citrate vaccines Zns(CeHsO7)2.2H20.... CPUS eae ae ee a Eko oral nce oo Sotolborens docte [7 ed Mea any aos Lee 
Pry al) Cre able sgtene Ger Za(CN)s) wir este ston. 117.41 |col, rhomb....... 1.852 Ce eee a ence oe 0.00059. |. sssrernvaraters a alk, KCN, 
NH; i al 
228| ferrate (III)........ Ferrite. ZnFexOu.......| 241.06 |blk, oct......... 5.33% pl) i ne Pe i s cone HC}; i dil 
a, alk 
229| ferrocyanide........ ZmFe(CN)s.........-- 342.69 [wh powd........ 1.85% Se Tnere ellen of| eters. safaris ois ie DOL Saas is excess alk; i dil a 
230| ferrocyanide, Zn:Fe(CN)6.3H20...... BOG. 74: wh DOW freien! cetara cies ( Ue emnes Bl Gotme ie i i ial, HCl;d NaOH; 
trihydrate s NH.OH; 
vals NHs 
S31 1) fuarideeie se snare VAN Re cT a: aeOne eaeacin a 103.37 |col, monoel or tricl 4.957 872 ca 1500 1.62% 8 s hot a, NH.OH; 
ial, NHs 
232| fluoride, tetrahydrate|ZnF2.4H:0............ 175.43 |col, rhomb....... 2.255 —4H:20, 100|tr to ZNO, |1.6% 8 sa, alk, NHOH 
3000 
£33 | fluosilicate..........|/ZnSiF's6H2O.......... 315.54 |col, hex pr, 1.3824,/2.104 a 1098! Fete ienten eee VG |e ea 2 9 Sec ate eles 
1.3956 
234| formaldehyde- Zn(HSO:2.CH:20):...... 256.50) e|rhomb) prices acisl one siecle utes a: BOD loettate eae vs va da;ial 
sulfoxylate 
235| formaldehyde- Zn(OH)HSO:.CH20....| 177.47 |rhomb pr........|......02005 C PNY Bintecccserya. 4 i i da;ial 
sulfoxylate, basic 
236| formate............ Zn(CHOs)s......-..... LOS ALT Gol MOraitaeres eee. 3 2.368 de eee EWN reese emt 3.80 G2 + sills. «mA eRe < 
nov | formate: cosccc55 Zn(CHO):2.2H:0....... 191.44 |wh, monocl, 1.513,/2.207” —2H:20, 140|/d 5.220 38100 ial 
1.526, 1.566 
£38| gallate............. VANCET ON6 J iscnna an cee A 268.81 |wh fine cr, 1.74.../6.15 calc SBOO De Sica eiettnatents i i i org solv; s dil a, 
NH,OH - 
239 | glycerophosphate..../ZnCsH7OcP........... 236.43e-iwh amorph powd |! jo «-secdiis abel lite cata selene: «1 <iNfete-c: wave eatane 1B yt) hee i al, eth 
240| hydroxide(e)........ ZOOM atacsicics sole coe 99.38 col, rhomb..... .|3.053 A 925-9 ~ OM eeereesnee ore vels “1... .eneee sa, alk 
B41) siodatelaers.caesees Zr(TOs)sihicccva atcisteite 415.18 |wh, need........ 5.06325 CE Se nacsincwcrc 0.87 1.31 s alk, HNOs 
242| iodate, dihydrate... ./Zn(IOs):.2H:0......... 451.21 |wh, cr powd..... 4 223% =H, 200 |.005. 6050... 0.877 1.32 s HNO:s, NH«OH 
43 || iodide... 2.5000 cs enn VAN hs scat Cae Ie RCRA 319.18 |col, hexag....... 4 7364. 446 d 624 43218 51 L100 sa, al, eth, 
NHs, (N Ha)sCOs 
244/ d-lactate........... Zn(CsHsOs)2.2Hx0..... PA occas sy ceaete er gl Aare Aare Conse Oke = eg ecient tic 5.716 9# 0.104 h 98% al 
245| dl-lactate........... Zn(CsHsOs):.3H:0..... 207 47 Wit, FNOMB OES 5.030) <.s dracansnriods saaliea «pk onaer a sll <ceatoe ie ites 1.671% 16.71 vslsal 
MAG | laurates..- 2.2... ous Zn(Ci2HavO2)2......... 464.00 |wh powd........].........05 12ST) ob lores tetete sted 0.0115 0.019!  /0.010'6 al 
s47| permanganate....... Zn(MnO,)2.6H:0...... 411.33  |vlt-br or bl, deliq.|2.47 —5H:0, 100]........... 33.3 vs id al, a 
248| nitrate, trihydrate...|Zn(NOs)2.3H:0........ 243.43 \ool, need 6.o0.56 0s hoadcceperacs 45.5. 09 | cuca cece By i I olan or SoA 
249| nitrate, hexahydrate.|Zn(NOs)s.6H:O........ 297.47 |col, tetrag....... 2.06514 36.4 —6H20, 184.3% ° veal 
105-131 
250| nitride............. Dna 3 rane ees 220.12 |grayaec eee B22 ¢ eM Ree Sa: ||5 seroma C URE Bsc cciaa - e HCl 
SET oleate fee ccc Zn(CisHasOr)2........- 628.30 |wax-like solid....|........... 20 ge whee, Floss oe scmeels iy os) jceaeaaae is al, eth, bs, 
CS:; sl s acet 
s52| oxalate............. ZnC104.2H10.......... 189.42 |wh powd........ 3.28% L100 0 hea eee 0.00079 |......... sa, alk 
G3 | OXIdO (boise, occa’ aioe Nat. zincite. ZnO...... 81.37 |wh, hex, 2.008, 5.606 OTD we Pica cit etreralns 0.00016 |......... sa, alk, NHC; 
2.029 ial, NHs 
354] oxide, per-........;./ZnO2.§H:O0............ 106.38 jyelsh, powd...... 3.00+0.08 |—Os, vac |........... ald d d al, eth, acet 
355) 1-phenol- Zn(CoHsS8O,)2.8Hx0....| 555.83 |col cr or fine wh |........... —8Hx0, 125]........... 62.5 25010 55.6™ al 
4-sulfonate(p) powd, effi 
356 | orthophosphate... ... Znis(POW ss lene a: 386.05 |col, rhomb....... 3.998" 900, ©) lasek Gatoncaqs i i 3 a, NH.OH; i al 
357 | orthophosphate,..... Zn(H2PO,):.2H20...... 205.88: | trill 5:3. 5: ayers: <tase ce 01%)) shvie x! sah ora) s-0ye ld 100 pep fc ss Saerer. ( RARER sy nn Diets .<-3s 
dihydrogen - 
358 orthophosphate, Zns(PO«):.8Hs0........ 630.18 |rhomb pl........ B10 S? PNP, EAP SS lee 3, See i eer s alk ~ 
octahydrate 


No. 


268 


269 


270 
271 
272 


273 


274 


375 


& B55 
- oan 


Scene 


38 8 & & 


r 
» 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


Synonyms and 


‘she Formulae 
Zine 
orthophosphate, a—Hopeite. 
tetrahydrate Zns(PO,)2.4H:0 
orthophosphate 8-Hopeite. 
tetrahydrate Zna(PO.)2.4H10 
orthophosphate Parahopeite. 
tetrahydrate Zna(PO.)2.4H20 
pyrophosphate...... ZasPiOr loses os ease 
phosphide.......... ZnsP ex.s teins occ 
hypophosphite...... Zn(H2PO2)2.H20...... 
Piorated:aie. cies j:460 35 Zn(CeH:2N:07)2.8H20... 
salicylate .|Zn(C7HsOs)2.3H20.... 
peleriate ds. 2.i-%:..0:<% ZnSeOQ..5H20.........- 
pelenidet cence. ZnSO .0 sags sicaae nae ide 
CGA beso ooponoodn Nat. hemimorphite. 
2Zn0O.SiO2.H:0 
metasilicate......... BOO a Soa vines aver 
orthosilicate......... Nat. willemite. Zn2SiO«. 
Stoarite neue noes Zn(CisHuO2)2.......- 
MUM ASE coteio pais. 255. 0.0 0 os Nat. zinkosite. ZnSO,. . 


sulfate, heptahydrate|Nat. goslarite. 


ZnSO..7H2x0 
sulfate, hexahydrate.|ZnSO..6H:0......... 
sulfide,(a).......... Nat. wurtzite. ZnS.... 
sulfide,(8).......... Nat. sphalerite. ZnS... 


sulfide, monohydrate.|ZnS.H:0............. 
ZnSO3.2H20......... 


ott? a oy | 


tartrate: 2 oc siecescses ZnCsHiOe.HxO....... 
(or 2H:0) 
telluratech-..<.<6.s:2-5 ZnsTeOesenccs.e cect s 
telluride............ Zale: x che vecciae cies 
thiocyanate.........|/Zn(SCN):........... 
Weleratese sis coe sane Zn(CsHeO:2)2.2H20.... 
Zinc complexes 
diamminezince (Zn(6Hs)2]Clz......... 
chloride 
tetrammine (Zn(N Hs)4](ReOa)z.. .. 
perrhenate 
tetrapyridine (Zn(CsHsN)«JSiFs..... 
fluosilicate 
Zirconium.......... V/A cnn acolotoge onic: 
bromide, di-........ Ze Brae sisjes <3, ivia oe cd 
boride, di-.......... Ze Bay sca Piste canst aoe 
bromide, tetra-...... ZeBra oecte cision saee ae 
bromide, tri-........ Ze Bee as clecjec ives ema 
carbide AVA O) fae damononge ~t 
carbonate, basic..... 3ZrO2.COs.H20....... 
chloride, di-........ VA, 0] abe Bena: 3: 
chloride, tetra-...... Zale gestocns since sees 
chloride, tri-........ ZrCh. 
PNG Es othises's cots VAD eee OOOO nOCEs i ra 
bydrede 5 cecaasiacd. Dells. ssees dace Sea 
hydroxide.......... SHON Masses dest 
fodides pe wines sep Ay Areas Certs een | 
MEE CO I ssasin tie kobe Zr(NOs)4.5H:O....... 


Mol. 


213.36 
665.69 
393.65 


298.40 


144.33 


240.84 


141.45 
222.82 
632.33 


161.43 


287.54 


Crystalline form, 
properties and 
index of 

refraction 


Density or 
spec. 
gravity 


Melting 


Solubility, in grams per 100 cc 


Boiling 


in H: 


—7H:0, 280)96.57° 


a Sie 3 
point, °C point, °C Cold Hot 
water water 


663.61 


Other solvents 


vsa, NH.OH, 
NH salts 
vea, NH.OH, 
NH salts 
vsa, NH.OH, 
NH salts 
sa, alk, NHOH 
d H:SO, ev HsP 
s HNO;; 
s (viol) dil a; i al 
s alk 


ia 
saceta 
i al, eth 


sls al; s MeOH, 
glyc 


sls al, glyc 


vee 
sa 

i al; s H:SOs 

s KOH, NaOH 


8a 
sda 


sal, NHsOH 
ca 2.5 al; v sl s eth 


NH.OH 


357 subl 


gray-bik powdlseselcujereo vires Pooh Sais he | ejatetaeine c.s'|<e8ke oh Oak [ae ee oa8s 


col, rhomb, 1.572,|3.04 tr >105 
1.591, 1.59 
col, rhomb, 1.574, |3.03 tr >140 
1.582, 1.582 
col, tricl, 1.614, {3.75 tr >163 
1.625, 1.665 
wh powd........ bY cc willl cic aca cece 
dk gray, tetrag, /4.55" >420 
pois ’ 
col, cr powd, hygrl 0.28 cody. (see veercss a2 
yel cr powd, expl.|........... expl 
MNO Ais ere reteietr ets athesie ni aiatetece'| Meese atetarae 
wh, tricl..... 2.5917 d >50 
yelsh to redsh, |5.42 
cub, 2.89 teas 
rhomb, or trigon |3.45 
1.61471: 617;8 ||, gene Seti te 
1.636 
col, rhomb....... 3.42 1437 
trig, 1.694, 1.723. .|4.103 1509 
light powd). jndearcls cue etetes 130 
col, rhomb, 1.658, |3.544 d 600 
1.669, 1.670 
col, rhomb, eff, {1.957% 100 
1.457, 1.480, 
1.484 
col, monocl or 2.0726 —5H:0, 70 
tetrag 
col, hex, 2.356, 3.98 1700 + 20%° 
2.378 
col, cub, 2.368... .|/4.102% tr 1020 
yelsh-wh powd.. .|3.98 1049 
WH, CF DOW suet] cancaadernsneess —2H:0, 100 
WPL DOW sneteaeeus [iv lene waeie ste. c | ena Pee artes 
wh; San pptanies | sisausus stscsts oi|ltrestcre ok 
red, cub, 3.56... .|6.3416 1238.5 
Wh powd, delig../.. be ncwence cet fade te esis se 
wh glist ed or POW) 4000 2 arc «(dire wk 
col, rhomb, 1.625, |2.10 210.8 
1.590 
wh, cubcr....... 3.608% 
wh, rhomb....... 2.197 
silver gray, met. .|6.49 1852+2 
blkipowd, § cen cn sinans.« d >350 
ign in air 
OX, fie yla evar emtalats 6.085 ca 3000 
wh cr powd, deliq]........... 450 + 11satm 
bl-blk powd......]........... d 350 
gray met, cub... .|6.73 3540 
wh, amorph powd].........0.)scccrsccee 
[Ae enact Ror 3.68 d 350 
WH Cb iesieeretel eves 2.80315 437380(m 
DDE GPs ananabr nie 3.00 d 350 
wh hex, 1.59..... 4.43 subl ~ 600 
wh amorp powd. ./3.25 —2H0, 500) 
wh need, BYBlins.). eves seers 499+2 
6.30¢m 
GON Ory COU ey | Weisner 6vic,b alleen spe giaielenme 
1.60, 1.61 


s liq N Ha, acetone; 
i bz, CCh 


8a 
a al, eth, conc HCl 
s —H: conc al; 
i org cpd 
sls HF 
s dif HF, conc a 
s mina 
d al; s eth; 
v al o CS:, bs; 
i liq NHs 
sal 


PHYSICAL CONSTANTS OF INORGANIC COMPOUNDS (Continued) 


2105 


2106 


2107 


£108 


2109 


2110 
zlll 
2112 
2113 
#114 
8115 
2116 
2117 
#118 


s119 
2120 


Synonyms and 
Formulae 


Zirconium 
MICH OS sore o's Graces oe 


Nat. baddeleyite. ZrO:. 


OXiMOn ata. ccc + oi Zirconia. ZrO:z 

HfO: < 2% 

OXIGOS freee es 5s eos Zirconium hydroxide, 
zirconic acid. 

MSOs: CHO wae ee 
phosphide.......... Ze Pea ann cs lait 
selenate............|Zr(SeO«)2.4H20........ 
selenite...t.coucns ins Zt (S@Os) ase cu.csivervas 3 
orthosilicate.........|Zircon, hyacinth. 

ZrSiO. 

Silicide 520% ecco se AGE so nerichs ns re ae AA 
sulfate... ise a5 oe. Zr (SO) tii tesstes sete nar 
wulfateie ot ice sss Zr(SO«)2.4H20......... 
sulfides. i4.gac sss Zeer cries artic ete 
Zirconyl bromide... .|ZrOBr2.zH20......... 
chloride din. <5... ZrOChk.8H:0.........- 
lodidé.Feniss2)- eee ZrOI:.8H20........... 
sulfides ccc sy..c5 sean Zirconium sulfoxide. 
ZrOS 


Mol. 


wt. 


123.22 


Crystalline form, 
properties and 
index of 
refraction 


Density or 
spec. 
gravity 


col-yel-brn, 5.89 
monocl, 2.13, 

2.19, 2.20 

wh, monocl below|5.6 
1000°, cub, above 

gel or wh amorph |3.25 
powd 

gray, brittle..... ATK 

hex trap cr....... 

ODL SUN OF a reroccrote 4.3 

tetr, var colors, 4.56 
1.92-96; 
1.97-2.02 

steel gray rhomb, |4.88?2 
lust met 

Microcr powd, 3.2216 
hygr 

wh cr powd, 3.2216 
rhomb 


steelgray cr, hexag|3.87 

brill need, deliq . . 

wh, need, tetr, effi, 
1.552, 1.563 

col, need, hygr.. . 
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Melting 
point, °C 


Boiling 
point, °C 


2715 


—2H:20, 550 


—H0, 120 
—6H:0, 150 


d 
ign in air 


ca 5000 i 


Solubility, in grams per 100 cc 


Other solvents 


sl s inorg ac; 
8 conc H2SO,. 
HF, aq reg 

s HO, HF 


H2S0,4 


i a, aq reg, alk 


s HF; i inorg a, 
aq reg 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS 
; , : Rudolf Loebel 

Compiled from International atomic weights of 1964. To facilitate use of this table the group of sub- 
stances weighed under each element as well as the substance sought under each substance weighed are 
arranged in alphabetical order of their formulas. 


Weighed 


Aluminum 
Al 


Al,C; 
Al(C,H,ON); 


AIC; 
AIF; 
Al.O; 


AIPO, 


Alz(SOx)s 

Al2(SO,)3.18H20 

CaF, 

K2S0,4.Al2(SOq)3.24H2O 

(N H,):SO,.Al2(SO,)3. 
24H, 

P.O; 


Ammonium 


HCl 
I 
MgNH,PO,.6H.O 


N 


NH; 


NH, 


Sought Factor 

Al.O; 1.88946 
AIPO, 4.51987 
Al.O; 1.41653 

] 0.05873 
Al,O; 0.11096 
Al,O3 0.38233 
CaF, 1.39464 
Al 0.52925 
Al,C; 0.70595 
AIC], 2.61552 
AlPO, 2.39214 
Alo(SO,4)3 3.35567 
Als(SO4)3.18H2O 6.53605 
K2SO,.Alo(SO,4)3.24H2O 9.30532 
(NHy)2SO4.Als(SO4)3.24H2O 8.89216 
Al 0.22125 
Al.O3; 0.41804 
P.O; 0.58196 
Al,O; 0.29800 
AlsO3 0.15300 
AIF; 0.71703 
Al.O3 (). 10747 
Al.O; 0.11246 
AIPO,; 1.71831 
NH,Br 0.90802 
NH,Cl 0.49589 
NH,I 1.34366 
NH,Br 0.52161 
NH,Cl 0.37323 
NH,I 0.61737 
(NH,)2SO5 0.56615 
NH,Br 1.22574 
NH, 0.50880 
NH,Cl 1.50881 
NH,Cl 1.46710 
NHgI 1.14214 
NH; 0.06941 
NH, 0.07352 
(NH,)20 (0.10613 
NH; 1.21589 
NH, 1.28785 
NH,Cl 3.81903 
NH,NO; 5.71466 
(NH,)20 1.85899 
(NHy)2S0, 4.71699 
MgNH,PO,.6H2O 14.40648 
N 0.82244 
NH, 1.05919 
NH,Cl 3.14093 
(NH,)2CO; 2.82099 
NH,HCO,; 4.64199 
NH,NO; 4.69998 
(NH,)20 1.52891 
NH,OH 2.05783 
(NH,)2PtCl, 13.03213 
(NH4)2SO, 3.87945 
N20; 3.17106 
Pt 5.72763 
SO; 2.35053 
Cl 1.96540 
MgNH,PO,.6H20 13.60144 
N 0.77648 
NH; 0.94412 


Log of 
Factor 


+10 


Reciprocal 
of Factor 


10. 27634 0.52925 
10.65513 0.22125 
10. 15122 0.70595 
8.76886 | 17.02811 
9.04516 9.01226 
9.58244 2.61554 
10. 14446 0.71703 
9.72366 1.88946 
9.84877 1.41653 
10.41756 0.38233 
10.37879 0.41804 
10.52578 0.29800 
10.81531 0.15300 
10.96873 0.10747 
10.94901 0.11246 
9.34488 4.51977 
9.62122 2.39211 
9.76489 1.71833 
9.47422 3.35570 
9.18469 6.53595 
9.85554 1.39464 
9.03129 9.30492 
9.05100 8.89205 
10.23510 0.58196 
9.95810 1.10130 
9.69538 2.01657 
10. 12829 0.74424 
9.71735 1.91714 
9.57198 2.67931 
9.79055 1.61977 
9.75293 1.76632 
10.08840 0.81583 
9.70655 1.96541 
10.17864 0.66277 
10. 16646 0.68162 
10.05772 0.87555 
8.84142 | 14.40714 
8.86641 | 13.60174 
9.02584 9.42241 
10.08489 0).82244 
10. 10987 0.77649 
10.58195 (). 26184 
10.75699 0.17499 
10 .26928 0.53793 
10.67367 0.21200 
11. 15855 0.06941 
9.91510 1.21589 
10.02498 0.94412 
10.49706 0.31837 
10. 45040 0.35448 
10.66671 0.21542 
10.67210 0.21277 
10. 18438 0.65406 
10.31341 0.48595 
11.11501 0.07673 
10.58877 0.25777 
10.50121 0.31535 
10.75797 0.17459 
10.37117 0.42544 
10. 29345 0.50880 
11.13359 0.07352 
9.89013 1.28786 
9.97503 1.05919 


Log of 
Reciprocal 
of Factor 

+10 


9.72366 


9.34488 
9.84877 
11.23114 
. 95483 
.41756 
9.85554 
. 27634 
. 15122 
9.58244 
9.62122 
9.47422 
9. 18469 
9.03129 
9.05100 
65512 
.37878 
.23511 
.52578 
.81531 
. 14446 
. 96872 


. 94900 
9.76489 


.04191 
. 30462 
9.87171 
. 28265 
.42802 
. 20945 
. 24707 
9.91160 
. 29345 
9.82136 
9.83354 
9.94229 
11.15857 
. 13360 
.97416 
9.91510 
9.89014 
9.41804 
9.24302 
9.73072 
9.32634 
8.84142 
.08489 
9.97503 
9.50293 
. 54959 
33329 
32791 
81562 
68659 
. 88497 
41123 
49879 
24202 
. 62884 
. 70655 
.86641 
10986 
. 02498 


STOMDODOOOMOOOOCO 


— 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


. e€clproca. eciproca 
Weighed Sought Factor F aes of Tactor of Reetes 
+10 
Ammonium (contd.) 
4 NH.Cl 2.96542 | 10.47208 | 0.33722 | 9.52792 
(NH,)2PtCle 12.30389 | 11.09005 | 0.08128 | 8.90998 
Pt 5.40757 | 10.73301 | 0.18493 | 9.26701 
NH,Br Ag 1.10130 | 10.04191 | 0.90802 | 9.95810 
AgBr 1.91713 | 10.28265 | 0.52161 | 9.71735 
Br 0.81583 | 9.91160 | 1.22575 | 10.08840 
NH,Cl Ag 2.01656 | 10.30461 | 0.49589 | 9.69538 
AgCl 2.67934 | 10.42802 | 0.37323 | 9.57198 
Cl 0.66277 | 9.82136 | 1.50882 | 10.17864 
HCl 0.68162 | 9.83354 | 1.46709 | 10.16646 
N 0.26185 | 9.41805 | 3.81898 | 10.58194 
NH; 0.31838 | 9.50294 | 3.14090 | 10.49706 
NH, 0.33722 | 9.52791 | 2.96542 | 10.47208 
(NH,)20 0.48677 | 9.68732 | 2.05436 | 10.31268 
NH,OH 0.65516 | 9.81635 | 1.52634 | 10.18365 
(NH,)2PtCle 4.14913 | 10.61795 | 0.24101 | 9.38204 
Pt 1.82354 | 10.26091 | 0.54838 | 9.73908 
(NH,)2CO; NH; 0.35448 | 9.54959 | 2.82103 | 10.45040 
NH,HCO, NH; 0.21542 | 9.33329 | 4.64209 | 10.66672 
NHil Ag 0.74422 | 9.87170 | 1.34369 | 10.12830 
Agl 1.61977 | 10.20946 | 0.61737 | 9.79055 
I 0.87555 | 9.94228 | 1.14214 | 10.05772 
NH,NO; NH; 0.21277 | 9.32791 | 4.69991 | 10.67209 
(NH,)2PtCle 2.77280 | 10.44292 | 0.36064 | 9.55709 
205 0.67470 | 9.82911 | 1.48214-) 10.17089 
Pt 1.21865 | 10.08588 | 0.82058 | 9.91412 
(NH,).0 MgNH,P0,.6H2O 9.42281 | 10.97418 | 0.10613 | 9.02584 
N 0.53733 | 9.73069 | 1.86105 | 10.26931 
NH; 0.65407 | 9.81562 | 1.52889 | 10.18438 
NH.Cl 2.05437 | 10.31268 | 0.48677 | 9.68732 
(NH,)2PtCle 8.52378 | 10.93063 | 0.11732 | 9.06937 
205 2.07406 | 10.31682 | 0.48215 | 9.68319 
Pt 3.74621 | 10.57359 | 0.26694] 9.42641 
NH,OH N 0.39967 | 9.60170 | 2.50206 | 10.39830 
NH; 0.48595 | 9.68660 | 2.05782 | 10.31341 
NH, 0.51471 | 9.71156] 1.94284 | 10.28843 
NH.Cl 1.52633 | 10.18365 | 0.65517 | 9.81635 
(NH,)2PtCle 6.33297 | 10.80158 | 0.15790 | 9.19841 
Pt 2.78334 | 10.44456 | 0.35928 | 9.55544 
(NH4)2PtClg NH; 0.07674 | 8.88502 | 13.03101 | 11.11497 
NH, 0.08128 | 8.90998 | 12.30315 | 11.09002 
NH.Cl 0.24102 | 9.38206 | 4.14903 | 10.61794 
NH.NO; 0.36065 | 9.55709 | 2.77277 | 10.44291 
(NH,)20 0.11732 | 9.06937 | 8.52370 | 10.93063 
NH,OH 0.15791 | 9.19841 | 6.33272 | 10.80159 
: (NH,)2SO4 0.29768 | 9.47375 | 3.35931 | 10.52625 
(NH,4)2SO, BaSO, * 1.76632 | 10.24709 | 0.56615 | 9.75291 
H.SO, 0.74223 | 9.87054 | 1.34729 | 10.12947 
N 0.21200 | 9.32634 | 4.71698 | 10.67367 
NH; 0.25777 | 9.41123 | 3.87943 | 10.58877 
(NH,)2PtClg 3.35927 | 10.52625 | 0.29768 | 9.47375 
(NH,)2SO, 1.47640 | 10.16921 | 0.67732 | 9.83079 
SO; 0.60589 | 9.78239 | 1.65046 | 10.21761 
N20; NH; 0.31535 | 9.49879.| 3.17108 | 10.50121. 
NH.NO; 1.48214 | 10.17089 | 0.67470 | 9.82911 
(NH4,)20 0.48214 | 9.68318 | 2.07409 | 10.31682 
Pt NH; 0.17459 | 9.24202 | 5.72770 | 10.75798 
NH, 0.18493 | 9.26701 | 5.40745 | 10.73300 
NH,Cl 0.54838 | 9.73908 | 1.82355 | 10.26092 
NH,NO; 0.82058 | 9.91412 | 1.21865 | 10.08588 
(NH,)20 0.26694 | 9.42641 | 3.74616 | 10.57364 
NH,OH 0.35928 | 9.55544 | 2.78334 | 10.44456 
(NH,)280, 0.67732 | 9.83079 | 1.47641 | 10.16921 
SO; NH; 0.42543 | 9.62883 | 2.35056 | 10.37118 
, (NH,)2SO, 1.65046 | 10.21760 | 0.60589 | 9.78239 
Antimony 
K (SbO)C,H,0¢.3H2O Sb 0.36460 | 9.56182 | 2.74273 | 10.43819 
Sb20; 0.43647 | 9.63995 | 2.29111 | 10.36005 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of ; Log of 
Weighed Sou Factor | Fatior | esiprocal|Reeprocl 
+10 +10 


Antimony (contd.) 


K(SbO)C,H40¢.3H20 Sb20, 0.46043 | 9.66317] 2.17188 | 10.33684 
Sb.S; 0.50862 | 9.70640 | 1.96610 | 10.29360 
Sb K (SbO)C,H,0¢.3H20 2.74275 | 10.43819 | 0.36460 | 9.56182 
Sb.0; 1.19713 | 10.07814 | 0.83533 | 9.92186 
Sb2O, 1.26283 | 10.10137 | 0.79187 | 9.89866 
Sb20; 1.32854 | 10.12340 | 0.75271 | 9.87659 
Sb.8; 1.39503 | 10.14458 | 0.71683 | 9.85540 
Sb.S; 1.65840 | 10.21969 | 0.60299 | 9.78031 
Sb203 K(SbO)C,H,0¢.3H2O0 2.29111 | 10.36005 | 0.43647 | 9.63995 
Sb 0.83533 | 9.92186 | 1.19713 | 10.07814 
Sb:O, 1.05489 | 10.02320 | 0.94797 | 9.97680 
Sb.0; 1.10978 | 10.04523 | 0.90108 | 9.95476 
Sb.S; 1.16532 | 10.06645 | 0.85813 | 9.93356 
Sb.S; 1.38532 | 10.14155 | 0.72185 | 9.85845 
Sb2O. K (SbO)C,H,0..3H:O 2.17190 | 10.33684 | 0.46043 | 9.66317 
Sb 0.79187 | 9.89866 | 1.26283 | 10.10137 
Sb.0; 0.94797 | 9.97680 | 1.05489 | 10.02300 
Sb20; 1.05203 | 10.02203 | 0.95054 | 9.97797 
Sb.S; 1.10468 | 10.04324 | 0.90523 | 9.95671 
Sb.S; 1.31324 | 10.11834 | 0.76148 | 9.88166 
Sb20; Sb 0.75270 | 9.87663 | 1.32853 | 10.12337 
Sb20; 0.90108 | 9.95477 | 1.10977 | 10.04523 
Sb.0, 0.95054 | 9.97798 | 1.05202 | 10.02202 
Sb.S; 1.24828 | 10.09632 | 0.80109 | 9.90368 
Sb.S; K (SbO)C,H,0¢.4H20) 1.96603 | 10.29360 | 0.50863 | 9.70640 
Sb 0.71681 | 9.85542 | 1.39503 | 10.14458 
Sb20; 0.85814 | 9.93356 | 1.16532 | 10.06645 
Sb20, 0.90524 | 9.95676 | 1.10469 | 10.04332 
Sb.0; 0.95234 | 9.97879 | 1.05006 | 10.02121 
Sb.S; Sb 0.60299 | 9.78031 | 1.65840 | 10.21969 
Sb20; 0.72186 | 9.85834 | 1.38570 | 10.14167 
Sb2O, 0.76148 | 9.88166 | 1.31323 | 10.11834 
Sb.0; 0.80110 | 9.90369 | 1.24828 | 10.09631 
Arsenic 
As As.O; 1.32032 | 10.12068 | 0.75739 | 9.87932 
As.Os5 1.53387 | 10.18579 | 0.65195 | 9.81422 
As.83 1.64194 | 10.21535 | 0.60904 | 9.78465 
As.Ss5 2.06991 | 10.31597 | 0.48311 | 9.68405 
BaSO, 4.67291 | 10.66959 | 0.21400 | 9.33041 
Mg:As2.O, 2.07191 | 10.31637 | 0.48265 | 9.68364 
MgNH,AsO,.4H20 2.53968 | 10.40478 | 0.39375 | 9.59523 
AsO; BaSO, 2.84821 | 10.45457 | 0.35110] 9.54543 
Mg2As207 1.26286 | 10.10135 | 0.79185 | 9.89865 
MgNH,AsO,.4H2O 1.54797 | 10.18976 | 0.64601 | 9.81024 
AsO, BaSO, 2.52018 | 10.40143 | 0.39680 | 9.59857 
Mg2As.0;7 1.11742 | 10.04821 | 0.89492 | 9.95178 
MgNH,As0O,;.4H20 1.36969 | 10.13662 | 0.73009 | 9.86337 
AsO; As 0.75739 | 9.87932 | 1.32032 | 10.12068 
As2.05 1.16173 | 10.06511 | 0.86079 | 9.93490 
Aso; 1.24359 | 10.09468 | 0.80412 | 9.90532 
AsoS5 1.56773 | 10.19527 | 0.63781 | 9.80472 
BaSO, 3.53922 | 10.54891 | 0.28255 | 9.45110 
Mg:2As20, 1.56925 | 10.19569 | 0.63725 | 9.80431 
MgNH,AsQ,.4H20 1.92353 | 10.28410 | 0.51988 | 9.71590 
AsO; As 0.65195 | 9.81422 | 1.53386 | 10.18579 
As,O3 0.86077 | 9.93489 | 1.16175 | 10.06511 
As.8; 1.07046 | 10.02957 | 0.93418 | 9.97043 
AsoSs 1.34947 | 10.13016 | 0.74103 | 9.86984 
BaSO, 3.04648 | 10.48380 | 0.32825 | 9.51621 
Mg2As.0; 1.35077 | 10.13058 | 0.74032 | 9.86942 
MgNH,AsO,.3H2O 1.65573 | 10.21899 | 0.60396 | 9.78101 
AsoSs As 0.60903 | 9.78464 | 1.64196 | 10.21536 
AsO; 0.80412 | 9.90532 | 1.24360 | 10.09468 
As2Os 0.93418 | 9.97043 | 1.07046 | 10.02957 
AsoSs 1.26065 | 10.10060 | 0.79324 | 9.89939 
MgpAs:07 1.26187 | 10.10102 | 0.79247 | 9.89898 
AsSs As 0.48311 | 9.68405 | 2.06992 10 31595 
0 1 
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Log of Log of 
Weighed Sought Factor Factor | Reciprocal Reaper 
+10 of Factor | ° - 
+10 
Arsenic (contd.) 
AsoSs As2O5 0.74103 9.86984 1.34947 | 10.13016 
AsoS3 0.79324 9.89940 1.26065 | 10.10060 
BaSO, As 0.21399 9.33039 4.67312 | 10.66961 
AsO; 0.35110 9.54543 2.84819 | 10.45457 
AsO, 0.39679 9.59856 2.52022 | 10.40143 
As,O3 0.28255 9.45110 3.53920 | 10.54890 
As.O; 0.32825 9.51621 3.04646 | 10.48379 
CazAs2O7 As 0.43814 9.64161 2.28238 | 10.35839 
AsO; 0.57849 9.76230 1.72864 | 10.23770 
Mg2As20;7 As 0.48264 9.68363 2.07194 | 10.31638 
AsO; 0.79184 9.89864 1.26288 | 10.10136 
AsO, 0.89491 9.95178 1.11743 | 10.04822 
As.O3 0.63725 9.80431 1.56924 | 10.19569 
AsO; 0.74031 9.86942 1.35079 | 10.138059 
As.83 0.79248 9.89899 1.26186 | 10.10102 
MgNH,As0O,.4H2O As 0.39375 9.59523 2.53968 | 10.40478 
AsO; 0.64600 9.81023 1.54799 | 10.18977 
AsO, 0.73009 9.86337 1.36969 | 10.13662 
As.O3 0.51988 9.71590 1.92352 | 10.28410 
As.O; 0.60396 9.78101 1.65574 | 10.21899 
Barium 
Ba BaCO; 1.43694 | 10.15744 0.69592 9.84256 
BaCrO, 1.84455 | 10.26589 0.54214 9.73411 
BaSiFs 2.03444 | 10.30844 0.49154 9.69156 
BaSO, 1.69943 | 10.23030 0.58843 9.76969 
BaCl, BaCO; 0.94766 9.97665 1.05523 | 10.02334 
BaCrO, 1.21647 | 10.08510 0.82205 9.91490 
BaSO,; 1.12077 | 10.04952 0.89224 9.95048 
BaCly.2H2O0 BaSO, 0.95546 9.98021 1.04662 | 10.01979 
BaCO; Ba 0.69592 9.84256 1.43695 | 10.15747 
BaCl. 1.05523 | 10.02334 0.94766 9.97665 
BaCrO, 1.28366 | 10.10845 0.77902 9.89155 
Ba(HCOs;)2 1.31426 | 10.11869 0.76088 9.88132 
BaO 0.77700 9.89042 1.28700 | 10.10958 
BaSO, 1.18267 | 10.07286 0.84554 9.92713 
CO: 0.22300 9.34830 4.48430 | 10.65170 
BaCrO, Ba 0.54214 9.73411 1.84455 | 10.26589 
BaCl, 0.82205 9.91490 1.21647 | 10.08510 
BaCO; 0.77902 9.89155 1.28366 | 10.10846 
BaO 0.60530 9.78197 1.65207 | 10.21803 
BaF. BaSiF; 1.59359 | 10.20238 0.62751 9.79762 
Ba(HCO;)> BaCO; 0.76088 9.88132 1.31427 | 10.11869 
Ba(NOs;)2 BaSO, 0.89306 9.95088 1.11975 | 10.04912 
BaO BaCO; 1.28701 | 10.10958 0.77699 9.89042 
BaCrO, 1.65208 | 10.21803 0.60530 9.78197 
BaSiFs 1.82233 | 10.26061 0.54878 9.73934 
BaSO,; 1.52211 | 10.18244 0.65698 9.81756 
CO: 0.28701 9.45790 3.48420 | 10.54210 
BaO, BaSO, 1.37829 | 10.13934 0.72554 9.86066 
BaS BasSO, 1.37780 | 10.13919 0.72579 9.86081 
BaSiFs Ba 0.49152 9.69154 2.03451 | 10.30846 
BaF, 0.62751 9.79762 1.59360 | 10.20238 
BaO 0.54878 9.73939 1.82222 | 10.26060 
BaSO, Ba 0.58843 9.76969 1.69944 | 10.23030 
BaCl, 0.89225 9.95049 1.12076 | 10.04952 
BaClo.2H.0 1.04662 | 10.01979 0.95546 9.98021 
aCO3 0.84554 9.92713 1.18268 | 10.07286 
Ba(NOs)2 1.11975 | 10.04912 | 0.89306 | 9.95088 
aQ 0.65698 9.81756 1.52212 | 10.18244 
BaO, 0.72554 9.86066 1.37828 | 10.13934 
; BaS 0.72579 9.86081 1.37781 | 10.13911 
CO, BaCO; 4.48421 | 10.65169 0.22300 9.34830 
BaO 3.48421 | 10.54211 0.28701 9.45790 
Beryllium 
Be BeO 2.77530 | 10.44331 0.36032 9.55668 
BeCl, BeO 0.31297 9.49551 3.19519 | 10.50450 
BeO Be 0.36032 9.55668 2.77531 | 10.44331 
BeCl, 3.19525 | 10.50451 0.31296 9.49549 
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Log of : Log of 
Weighed Sought Factor Factor Reciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 
Beryllium (contd.) 
BeO BeSO..4H2O 7.08211 | 10.85017 | 0.14120 | 9.14983 
Be2P20; Be 0.09389 | 8.97262 | 10.65076 | 11.02738 
BeSO,.4H:0 BeO 0.14120 | 9.14983 | 7.08215 | 10.85017 
Bismuth 
i BiAsO, 1.66475 | 10.22135 | 0.60069 | 9.77865 
Bi.O; 1.11484 | 10.04721 | 0.89699 | 9.95279 
BiOCl 1.24620 | 10.09559 | 0.80244 | 9.90441 
BisS; 1.23014 | 10.08996 | 0.81292 | 9.91005 
BiAsO, Bi 0.60069 | 9.77865 | 1.66475 | 10.22135 
; Bi.O; 0.66968 | 9.82587 | 1.49325 | 10.17413 
Bi(NO;)3.5H2O Bi,O; 0.48030 | 9.68151 | 2.08203 | 10.31849 
; BiOCl 0.53689 | 9.72988 | 1.86258 | 10.27011 
Bi,O; Bi 0.89699 | 9.95279 | 1.11484 | 10.04722 
BiAsO, 1.49326 | 10.17414 | 0.66968 | 9.82587 
Bi(NOs)3.5H2O 2.08204 | 10.31849 | 0.48030 | 9.68151 
iOCl 1.11783 | 10.04837 | 0.89459 | 9.95163 
BiONO; 1.23180 | 10.09054 | 0.81182 | 9.90946 
: Bi.S; 1.10343 | 10.04275 | 0.90627 | 9.95726 
BiOCl Bi 0.80244 | 9.90441 , 1.24619 | 10.09559 
Bi(NO3);.5H20 1.86256 | 10.27011 | 0.53690 | 9.72989 
i205 0.89458 | 9.95162 | 1.11784 | 10.04838 
BiONO, 1.10195 | 10.04215 | 0.90748 | 9.95784 
BiONO; BiO; 0.81182 | 9.90946 | 1.23180 | 10.09054 
; BiOCl 0.90748 | 9.95784 | 1.10195 | 10.04216 
BiPO, Bi 0.68754 | 9.83730 | 1.45446 | 10.16270 
; Bi,O; 0.76651 | 9.88452 | 1.30461 | 10.11548 
BiS; i 0.81291 | 9.91005 | 1.23015 | 10.08996 
Bi,O; 0.90627 9.95726 1.10342 | 10.04274 
Boron 
B20; 3.21987 | 10.50784 | 0.31057 | 9.49216 
KBF, 11.64619 | 11.06618 | 0.08586 | 8.93379 
BO, BO; 0.81314 | 9.91016 | 1.22981 | 10.08984 
BO; BO; 0.59192 | 9.77226 | 1.68942 | 10.22774 
B20; B 0.31057 | 9.49216 | 3.21990 | 10.50785 
BO» 1.22982 | 10.08985 | 0.81313 | 9.91016 
BO; 1.68943 | 10.22774 | 0.59192 | 9.77226 
B,O; 1.11491 | 10.04724 | 0.89693 | 9.95276 
H;BO; 1.77630 | 10.24952 | 0.56297 | 9.75049 
KBE, 3.61678 | 10.55832 | 0.27647 | 9.44165 
Na2B,O;.10H2O 2.73896 | 10.43758 | 0.36510 | 9.56241 
B,O; B20; 0.89693 | 9.95276 | 1.11491 | 10.04724 
CooHisN,. HBF, B 0.02702 | 8.43169 | 37.00962 | 11.56832 
BO; 0.08698 | 8.93942 | 11.49690 | 11.06058 
H;BO; BO; 0.56297 | 9.75049 | 1.77629 | 10.24951 
KBF, 2.03624 | 10.30883 | 0.49110 | 9.69117 
KBF, B 0.08587 | 8.93384 | 11.64551 | 11.06616 
BOs; 0.27648 | 9.44167 | 3.61690 | 10.55834 
H;BO; 0.49110 | 9.69117 | 2.03625 | 10.30885 
Na»B,O7.10H20 0.75725 | 9.87924 | 1.32057 | 10.12076 
Na2B,O;.10H,0 205 0.36510 | 9.56241 | 2.73898 | 10.43759 
KBF, 1.32056 | 10.12075 | 0.75725 | 9.87924 
Bromine 
Ag Br 0.74079 | 9.86969 | 1.34991 | 10.13030 
BrO; 1.18575 | 10.07399 | 0.84335 | 9.92601 
HBr 0.75013 | 9.87514 | 1.33310 | 10.12487 
AgBr Br 0.42555 | 9.62895 | 2.34990 | 10.37105 
BrO; 0.68116 | 9.83325 | 1.46808 | 10.16675 
HBr 0.43092 | 9.63440 | 2.32062 | 10.36561 
AgCl Br 0.55754 | 9.74627 | 1.79359 | 10.25372 
Br Ag 1.34991 | 10.13030 | 0.74079 | 9.86969 
AgBr 2.34991 | 10.37105 | 0.42555 | 9.62895 
AgCl 1.79358 | 10.25372 | 0.55754 | 9.74627 
O 0.10011 | 9.00047 | 9.98901 | 10.99952 
BrO; Ag 0.84335 | 9.92601 | 1.18575 | 10.07399 
AgBr 1.46809 | 10.16676 | 0.68116 | 9.83325 
O Br 9.98899 | 10.99952 | 0.10011 | 9.00047 
HBr Ag 1.33309 | 10.12486 | 0.75014 | 9.87514 
AgBr 2.32064 | 10.36561 | 0.43092 | 9.63440 
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Log of Reciprocal Raseroues 
Weighed Sought Factor ae of Factor’ | of Bneeee 
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Cadmium 
Cd CdCl, 1.63087 | 10.21242 0.61317 9.78758 
Cd(NO3)2 2.10329 | 10.32290 0.47545 9.67711 
CdO 1.14235 | 10.05780 0.87539 9.94221 
Cds 1.28523 | 10.10898 0.77807 9.89102 
CdSO, 1.85463 | 10.26825 0.53919 9.73174 
Cd(C;3;HsO02N )2 Cd 0.21095 9.32418 4.74046 | 10.67582 
CdO 0.24098 9.38198 4.14972 | 10.61802 
CdCl, Cd 0.61317 9.78758 1.63087 | 10.21242 
CdO 0.70045 9.84538 1.42765 | 10.15462 
Cd8 0.78807 9.89657 1.26892 | 10.10343 
CdSO, 1.13720 | 10.05584 0.87935 9.94417 
Cd(CsHsNO)>2 Cd 0.28050 9.44793 3.56506 | 10.55207 
CdO 0.32043 9.50573 3.12081 | 10.49426 
CdMo04 Cd 0.41272 9.61566 2.42295 | 10.38434 
CdO 0.47147 9.67345 2.12103 | 10.32655 
Cd(NOs3)2 Cd 0.47545 9.67711 2.10327 | 10.32290 
CdO 0.54312 9.73490 1.84121 | 10.26510 
CdS 0.61106 9.78608 1.63650 | 10.21392 
CdSO, 0.88177 9.94536 1.13408 | 10.05464 
CdO Cd 0.87539 9.94221 1.14235 | 10.05781 
CdCl. 1.42765 | 10.15462 0.70045 9.85438 
Cd(NOs3)2 1.84120 | 10.26510 0.54312 9.73490 
CdS 1.12508 | 10.05118 0.88883 9.94882 
CdSO, 1.62352 | 10.21046 0.61595 9.78955 
CdS Cd 0.77807 9.89102 1.28523 | 10.10898 
CdCl, 1.26893 | 10.10343 0.78807 9.89657 
Cd(NO3)2 1.63651 | 10.21392 0.61106 9.78608 
CdO 0.88883 9.94882 1.12507 | 10.05118 
CdSO, 1.44303 | 10.15928 0.69299 9.84072 
CdSO, Cd 0.53919 9.73174 1.85463 | 10.26825 
CdCl, 0.87935 9.94417 1.13720 | 10.05584 
Cd(NOQO3)2 1.13408 | 10.05464 0.88177 9.94536 
CdO 0.61595 9.78955 1.62351 | 10.21046 
Cds 0.69299 9.84072 1.44302 | 10.15928 
Calcium 
BaSO, CaS 0.30908 9.49007 3.23541 | 10.50993 
SO, 0.58329 9.76588 1.71441 | 10.23411 
CaSO,.2H2O 0.73766 9.86786 1.35564 | 10.13214 
Ca CaCl» 2.76921 | 10.44235 0.36111 9.55764 
CaCO; 2.49726 | 10.39746 0.40044 9.60253 
CaF, 1.94810 | 10.28961 0.51332 9.71039 
CaO 1.39920 | 10.14588 0.71469 9.85411 
CaSO, 3.39671 | 10.53106 0.29440 9.46894 
Cl 1.76911 | 10.24776 0.56526 9.75225 
Ca;(AsO,)s Mg2As20; 0.77990 9.89204 1.28222 | 10.10798 
CazAs.0; Ca 0.23439 9.36994 4.26639 | 10.63006 
CaO 0.32795 9.51581 3.04925 | 10.48420 
CaC.0,.H2O Ca 0.274380 9.43823 3.64564 | 10.56178 
CaO 0.38379 9.58410 2.60550 | 10.41589 
CaCly Ca 0.36111 9.55764 2.76924 | 10.44236 
CaCO; 0.90179 9.95511 1.10891 | 10.04489 
CaO 0.50527 9.70352 1.97914 | 10.29648 
CaSO, 1.22660 | 10.08870 0.81526 9.91130 
0.63885 9.80540 1.56531 | 10.19460 
CaCO; Ca 0.40044 9.60253 2.49725 | 10.39751 
CaCl. 1.10890 | 10.04489 0.90179 9.95511 
Ca(HCOs)2 1.61964 | 10.20942 0.61742 9.79058 
CaO 0.56030 9.74842 1.78476 | 10.25158 
CaSO, 1.36018 | 10.13360 0.73520 9.86641 
CaSO,.2H20O 1.72015 || 10. 23554 0.58134 9.76442 
: Oz 0.43970 9.64316 2.27428 | 10.35684 
HCl 0.72854 9.86245 1.37261 | 10.13755 
CaF, Ca 0.51332 9.71039 1.94810 | 10.28961 
CaSO, 1.74360 | 10.24145 0.57353 9.75855 
Ca(HCO;) CaCO; 0.61742 9.79058 1.61964 | 10.20942 
CaO 0.34594 9.53900 2.89067 | 10.46100 
Ca(IOs)2 Ca 0.10280 | 9.01199 | 9.72763 | 10.98801 
CaO 0.14384 9.15788 6.95217 | 10.84212 
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Log of f 
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Calcium (contd.) 
Ca(NOs)2 N20; 0.65824 | 9.81838 | 1.51920 | 10.18162 
CaO Ca 0.71470 | 9.85412 | 1.39919 | 10.14588 
CaCl, 1.97914 | 10.29648 | 0.50527 | 9.70352 
CaCO; 1.78477 | 10.25158 | 0.56030 | 9.74842 
CaF, 1.39230 | 10.14373 | 0.71824 | 9.85627 
Ca(HCO;)» 2.89069 | 10.46100 | 0.34594 | 9.53900 
Ca;(PO,)2 1.84368 | 10.26569 | 0.54239 | 9.73431 
CaSO, 2.42760 | 10.38518 | 0.41193 |] 9.61482 
CaSO,.2H:0 3.07008 | 10.48715 | 0.32572 | 9.51285 
Cl 1.26437 | 10.10187 | 0.79091 | 9.89813 
CO, 0.78477 | 9.89474 | 1.27426 | 10.10527 
MgO 0.71879 | 9.85660 | 1.39123 | 10.14340 
SO; 1.42760 | 10.15461 | 0.70048 | 9.84540 
Ca3(PO,)2 CaO 0.54239 | 9.73431 | 1.84369 | 10.26569 
CaSO, 1.31672 | 10.11950 | 0.75946 | 9.88051 
Mg>P.0,; 0.71755 | 9.85585 | 1.39363 | 10.14415 
(NH,)3PO,.12Mo0O; 12.09843 | 11.08273 | 0.08266 | 8.91730 
205 0.45761 | 9.66050 | 2.18527 | 10.33950 
CaS BaSO, 3.23538 | 10.50992 | 0.30908 | 9.49007 
CaSO, BaSO, 1.71441 | 10.23411 | 0.58329 | 9.76581 
Ca 0.29440 | 9.46894 3.39674 | 10.53107 
CaCl, 0.81526 | 9.91130] 1.22660 | 10.08870 
CaCO; 0.73520 | 9.86641 | 1.36017 | 10.13360 
CaF, 0.57353 | 9.75855 | 1.74359 | 10.24145 
CaO 0.41193 | 9.61482 | 2.42760 | 10.38518 
Ca3(PO,)2 0.75946 | 9.88051 | 1.31673 | 10.11950 
3 0.58809 | 9.76944 1.70042 | 10.23056 
CaSO,.2H;0 BaSO, 1.35564 | 10.13213 | 0.73766 | 9.86786 
CaCO; 0.58134 | 9.76443 | 1.72016 | 10.23557 
CaO 0.32572 | 9.51285 | 3.07012 | 10.48716 
SO; 0.46502 | 9.66747 | 2.15045 | 10.33252 
CaWO, WO; 0.80523 | 9.90592 | 1.24188 | 10.09408 
Cl Ca 0.56526 | 9.75225 | 1.76910 | 10.24775 
CaCl, 1.56531 | 10.19460 | 0.63885 | 9.80540 
aOQ 0.79091 | 9.89813 | 1.26437 | 10.10188 
CO, CaCO; 2.27428 | 10.35684 | 0.43970 | 9.64316 
aO 1.27427 | 10.10526 | 0.78476 | 9.89474 
HCl CaCO; 1.37256 | 10.13753 | 0.72857 | 9.86247 
Mg_>As.0; Ca;(AsO,)2 1.28221 | 10.10796 | 0.77990 | 9.89204 
MgO CaO 1.39118 | 10.14339 | 0.71881 | 9.85661 
Mg2P20, Ca3(PO,)2 1.39365 | 10.14415 | 0.71754 | 9.85585 
(NH,)3PO4.12M00; Ca3(PO,)s 0.08265 | 8.91725 | 12.09892 | 11.08275 
205 Ca(NOs3)o 1.51920 | 10.18162 | 0.65824 | 9.81838 
P20; Ca3(PO,)2 2.18521 | 10.33949 | 0.45762 | 9.66051 
SO; CaO 0.70046 | 9.84539 | 1.42763 | 10.15462 
CaSO, 1.70043 | 10.23056 | 0.58809 | 9.76944 
CaSO,.2H2O 2.15046 | 10.33253 | 0.46502 | 9.66747 
WO; CaWwoO, 1.24188 | 10.09408 | 0.80523 | 9.90592 
Carbon 
Ag CN 0.24120 | 9.38238 | 4.14594 | 10.61762 
HCN 0.25054 | 9.39888 | 3.99138 | 10.60112 
KCN 0.60369 | 9.78081 1.65648 | 10.21918 
AgCN CN 0.19433 | 9.28854 | 5.14589 | 10.71146 
HCN 0.20185 | 9.30503 | 4.95417 | 10.69497 
KCN 0.48638 | 9.68698 | 2.05601 | 10.31302 
AgCNS CNS 0.34999 | 9.54406 | 2.85722 | 10.45594 
Ag.sFe(CN). Cc 0.11200 | 9.04922 | 8.92857 | 10.95078 
AgOCN OCN 0.28033 | 9.44767 | 3.56722 | 10.55233 
BaCoO; C 0.06086 | 8.78433 | 16.43115 | 11.21567 
CO, 0.22300 | 9.34830 | 4.48431 | 10.65170 
CO; 0.30408 | 9.48299 | 3.28861 | 10.51701 
BaO CO, 0.28701 | 9.45790 | 3.48420 | 10.54210 
CO, (bicarbonate) 0.57402 9.75893 1.74210 | 10.24107 
BaSO, CNS 0.24885 | 9.39594 | 4.01849 | 10.60406 
Cc BaCO; 16.4305 | 11.21565 | 0.06086 | 8.78433 
CO, 3.66409 | 10.56397 | 0.27292 | 9.43604 
CaCO; CO, 0.43970 | 9.64316 | 2.27428 | 10.35684 
Ca(HCO;)2 CO, 0.54295 | 9.73476] 1.84179 | 10.26524 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of R . l nae of ] 
. eciproca eciproca, 
Weighed Factor hte of Factor | of Factor 
+10 
Carbon (contd.) 
CaO co 0.78477 | 9.89474 | 1.27426 | 10.10526 
1.56954 | 10.19577 | 0.63713 | 9.80423 
CN Ag 4.14599 | 10.61762 | 0.24120 | 9.38238 
5.14599 | 10.71147 | 0.19433 | 9.28854 
CNS 2.85720 | 10.45594 | 0.34999 | 9.54406 
4.01846 | 10.60406 | 0.24885 | 9.39594 
2.09394 | 10.32097 | 0.47757 | 9.67904 
CO, 4.48420 | 10.65169 | 0.22301 | 9.34832 
2.94672 | 10.46934 | 0.33963 | 9.53066 
O 3.48421 | 10.54211 | 0.28701 | 9.45790 
0.27292 | 9.43603 | 3.66408 | 10.56397 
2.27426 | 10.35684 | 0.43970] 9.64316 
Ca(HCO;)2 1.84174 | 10.26523 | 0.54296 | 9.73477 
CaO 1.27426 | 10.10526 | 0.78477 | 9.89474 
CO; 1.36354 | 10.13467 | 0.73339 | 9.86534 
Cs.CO; 7.40329 | 10.86943 | 0.13508 | 9.13059 
CsHCO; 4.40632 | 10.64407 | 0.22695 | 9.35593 
FeCO; 2.63249 | 10.42037 | 0.37987 | 9.57964 
Fe(HCO;). 2.02092 | 10.30555 | 0.49482 | 9.69445 
KC0; 3.14049 | 10.49700 | 0.31842 | 9.50300 
KHCO; 2.27491 | 10.35696 | 0.43958 | 9.64304 
K,0 2.14049 | 10.33050 | 0.46718 | 9.66948 
LizCO; 1.67887 | 10.22502 | 0.59564 | 9.77498 
LiHCO; 1.54410 | 10.18868 | 0.64763 | 9.81133 
Li.O 0.67887 | 9.83179 | 1.47304 | 10.16821 
MgCoO; 1.91595 | 10.28239 | 0.52193 | 9.71761 
Mg(HCO;)s 1.66265 | 10.22080 | 0.60145 | 9.77920 
MgO 0.91595 | 9.96188 | 1.09176 | 10.03812 
MnCoO; 2.61185 | 10.41695 | 0.38287 | 9.58305 
Mn(HCO;). 2.01059 | 10.30332 | 0.49737 | 9.69668 
MnO 1.61185 | 10.20733 | 0.62041 | 9.79268 
Na,CO; 2.40829 | 10.38171 | 0.41523 | 9.61829 
NaHCO; 1.90882 | 10.28077 | 0.52388 | 9.71923 
Na.O 1.40829 | 10.14869 | 0.71008 | —9.85131 
(NH,)2COs 2.18329 | 10.33911 | 0.45802 | 9.66088 
NH,HCO; 1.79632 | 10.25439 | 0.55669 | 9.74561 
PbCO; 6.07135 | 10.78328 | 0.16471 | 9.21672 
Rb,CO; 5.24767 | 10.71996 | 0.19056 | 9.28003 
RbHCO; 3.32856 | 10.52225 | 0.30043 | 9.47774 
Rb2O 4.24767 | 10.62815 | 0.23542 | 9.37184 
SrCO; 3.35446 | 10.52562 | 0.29811] 9.47438 . 
Sr(HCO;)2 2.3818 | 10.37690 | 0.41985 | 9.62309 
SrO 2.35446 | 10.37189 | 0.42473 | 9.62811 
CO; BaCO; 3.2886 | 10.51701 | 0.30408 | 9.48299 
: CO. 0.73339 | 9.86533 | 1.36353 | 10.13466 
Cs.CO; CO, 0.13507 | 9.13056 | 7.40357 | 10.86944 
CsHCO; CO. 0.22695 | 9.35593 | 4.40626 | 10.64407 
CuCNS CNS 0.47757 | 9.67904 | 2.09393 | 10.32097 
FeCO; CO, 0.37987 | 9.57964 | 2.63248 | 10.42037 
Fe(HCOs;).2 CO, 0.49482 | 9.69445 | 2.02094 | 10.30556 
HCN Ag 3.99137 | 10.60112 | 0.25054 | 9.39888 
AgCN 4.95408 | 10.69497 | 0.20185 | 9.30503 
KCN Ag 1.65648 | 10.21918 | 0.60369 | 9.78081 
AgCN 2.05602 | 10.31302 | 0.48638 | 9.68698 
K,CO; CO: 0.31842 | 9.50300 | 3.14051 | 10.49700 
KHCO, CO; 0.43958 | 9.64304 | 2.27490 | 10.35696 
KO CO, 0.46718 | 9.66948 | 2.14050 | 10.33052 
Li,CO; CO. 0.59564 | 9.77498 | 1.67887 | 10.22502 
Li,O CO; 1.47304 | 10.16821 | 0.67887 | 9.83179 
MgCoO; CO, 0.52193 | 9.71761 | 1.91597 | 10.28239 
Mg(HCOs)2 _ CO, 0.60145 | 9.77920 | 1.66265 | 10.22080 
MgO CO, 1.09176 | 10.03812 | 0.91595 | 9.96188 
MnCo; CO, 0.38287 | 9.58305 | 2.61185 | 10.41695 
MnO CO, 0.62041 | 9.79268 | 1.61184 | 10.20733 
Na2,CO; CO, 0.41523 | 9.61829 | 2.40830 | 10.38171 
NaHCO; CO, 0.52388 | 9.71923 | 1.90883 | 10.28077 
Na.O CO; 0.71008 | 9.85131 | 1.40829 | 10.14869 
(NH,)2CO; CO, 0.45802 | 9.66088 | 2.18331 | 10.33911 
ee a eee 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Weighed 


Carbon (contd.) 
NH,HCO; 


SrCO; 
Sr(HCOs)> 
SrO 


Cerium 
Ce 


Ce2(C204)3.3H20 
Ce (NOs)q 


Ce ou (NHiNOs)o. 


2 


CeO2 


Ce.0; 


Ce2(SOx)3 


Cesium 


AgCl 
Cl 


Cs 


CsB (CeHs)4 
CsCl 


Cs2CO; 


CsClO, 
Cs,0 


Cs2PtCle 


Sought 


Ces(C204)3.3H2O 
Ce(NOs)4 


Ce (NOs)4 (NH.NO3)2.H 


CeO. 
Ce203 
Ce2(SOx)s 
C 


e€ 
Cez (SOx)3 
Ce 
CeO2 
Ce.0; 


Ce 

CeO, 
Ce20; 
Ce 


Ce(NOs)4 
Ce (NOs3)4 (NH.NOs) 2H 


Ce,03 
Ce 


Ce(NOs)4 
Pe NAN pH 


€U2 
Cen (SOx) 3 
Ce 
Ce (C204)3.3H2O 
Ce.0; 


20 


20 


20 


B-153 


Factor 


CRORPRFPWNOOCOWNOCOOCOO COCCONFKR BND COCCoCCeo°oo 


Log of 

Fee.ch Reciprocal | Reciprocal 

+10 of Factor | of Factor 

+10 

9.74561 1.79633 | 10.25439 
9.21672 | 6.07128 | 10.78328 
9.28003 | 5.24769 | 10.71996 
9.47774 | 3.32856 | 10.52225 
9.37184 | 4.24773 | 10.62815 
9.47438 | 3.35447 | 10.52562 
9.62308 | 2.38186 | 10.37691 
9.62810 | 2.35449 | 10.37190 
10.32943 | 0.46836 | 9.67058 
10.44249 | 0.36100 | 9.55751 
10.60650 | 0.24746 | 9.39351 
10.08933 | 0.81408 | 9.91067 
10.06866 | 0.85377 | 9.93134 
10.30714 | 0.49302 | 9.69286 
9.67057 | 2.13516 | 10.32943 
9.97772 1.05263 | 10.02228 
9.55751 | 2.77008 | 10.44249 
9.64684 | 2.25505 | 10.35316 
9.62618 | 2.36496 | 10.37382 
9.39349 | 4.04122 | 10.60651 
9.48282 | 3.28991 | 10.51719 
9.46216 | 3.45018 | 10.53784 
9.91067 1.22838 | 10.08933 
10.35316 | 0.44345 | 9.64685 
10.51718 | 0.30396 | 9.48281 
9.97933 1.04875 | 10.02068 
9.93134 | 1.17128 | 10.06866 
10.37383 | 0.42284 | 9.62618 
10.53784 | 0.28984 | 9.46216 
10.02067 | 0.95353 | 9.97933 
10.23848 | 0.57746 | 9.76152 
9.69286 | 2.02832 | 10.30714 
10.02220 | 0.94998 | 9.97771 
9.76152 1.73172 | 10.23848 
10.06992 | 0.85130 | 9.93008 
10.57389 | 0.26675 | 9.42610 
10.67658 | 0.21058 | 9.32342 
9.42610 | 3.74883 | 10.57390 
10.10269 | 0.78942 | 9.89731 
10.08840 | 0.81582 | 9.91159 
10.02539 | 0.94323 | 9.97462 
10.40385 | 0.39460 | 9.59616 
10.13398 | 0.73454 | 9.86602 
9.46826 | 3.40205 | 10.53174 
9.49365 | 3.20883 | 10.50635 
9.93008 | 1.17467 | 10.06993 
9.32342 | 4.74879 | 10.67658 
9.89731 1.26675 | 10.10269 
9.92269 | 1.19484 | 10.07731 
10.30114 | 0.49986 | 9.69885 
10.03129 | 0.93049 | 9.96871 
9.91159 1.22576 | 10.08841 
10.31544 | 0.48369 | 9.68457 
10.04557 | 0.900387 | 9.95442 
9.75739 1.74828 | 10.24261 
9.86008 1.38013 | 10.13992 
9.84578 1.42631 | 10.15421 
9.78277 1.64902 | 10.21723 
9.89137 1.28419 | 10.10863 
9.97462 1.06019 | 10.02539 
10.07731 | 0.83694 | 9.92269 
10.37846 | 0.418385 | 9.62154 
10.10860 | 0.77876 | 9.89140 
9.45347 | 3.51989 | 10.54653 
9.59616 | 2.53421 | 10.40385 
9.69885 | 2.00056 | 10.30115 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of 
Reciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 


Weighed Sought Factor Factor 


Cesium (contd.) 


Cs2PtCle Cs:CO; 0.48368 | 9.68456 | 2.06748 | 10.31544 
Cs20 0.41835 | 9.62154 | 2.39034 | 10.37846 
Cs280, Cs 0.73454 | 9.86602 | 1.36140 | 10.13399 
CsCl 0.93048 | 9.96871 | 1.07471 | 10.03129 
Cs2CO; 0.90037 | 9.95442 | 1.11065 | 10.04557 
s2O 0.77876 | 9.89140 | 1.28409 | 10.10860 
SO; Cs,0 3.51987 | 10.54652 | 0.28410 | 9.45347 
CsSO, 4.51988 | 10.65513 | 0.22124 | 9.34486 
Chlorine 

Ag 1] 0.32866 | 9.51675 | 3.04266 | 10.48325 
HCl 0.33801 | 9.52893 | 2.95850 | 10.47107 
AgCl Cl 0.24736 | 9.39333 | 4.04269 | 10.60667 
ClO; 0.58226 | 9.76512 | 1.71745 | 10.23488 
ClO, 0.69389 | 9.84129 | 1.44115 | 10.15871 
HCl 0.25440 | 9.40552 | 3.93082 | 10.59448 
BaCrO, Cl 0.27990 | 9.44700 | 3.57270 | 10.55299 
Ca Ol 1.76911 | 10.24776 | 0.56526 | 9.75225 
Cl Ag 3.04262 | 10.48325 | 0.32866 | 9.51675 
AgCl 4.04262 | 10.60666 | 0.24736 | 9.39333 
BaCrO, 3.57276 | 10.55300 | 0.27990 | 9.44700 
a 0.56526 | 9.75225 | 1.76910 | 10.24775 
HCl 1.02843 | 10.01217 | 0.97236 | 9.98783 
1.10292 | 10.04255 | 0.90668 | 9.95745 
KCl 2.10292 | 10.32282 | 0.47553 | 9.67718 
Li 0.19572 | 9.29164] 5.10934 | 10.70837 
Mg 0.34288 | 9.53514 | 2.91647 | 10.46486 
MgCl, 1.34288 | 10.12804 | 0.74467 |] 9.87196 
MnO, 1.22609 | 10.08852 | 0.81560 | 9.91148 
Na 0.64846 | 9.81188 | 1.54212 | 10.18811 
NaCl 1.64846 | 10.21708 | 0.60663 | 9.21708 
Cl NH, 0.50880 | 9.70655 | 1.96541 | 10.29346 
PbCrO, 4.55787 | 10.65876 | 0.21940] 9.34124 
ClO; AgCl 1.71745 | 10.23488 | 0.58226 | 9.76512 
KCl 0.89340 | 9.95105 | 1.11932 | 10.04895 
NaCl 0.70032 | 9.84530 | 1.42792 | 10.15471 
ClO, AgCl 1.44114 | 10.15870 | 0.69390 | 9.84130 
KCl 0.74967 | 9.87487 |] 1.33392 | 10.12513 
NaCl 0.58765 | 9.76912 | 1.70169 | 10.23088 
HCl Ag 2.95850 | 10.47107 | 0.33801 | 9.52893 
AgCl 3.93086 | 10.59448 | 0.25440 | 9.40552 
NH.Cl 1.46710 | 10.16646 | 0.68162 | 9.83354 
(NH,)2SO, 1.81206 | 10.25817 | 0.55186 | 9.74183 
Cl 0.90668 | 9.95745 | 1.10292 | 10.04255 
KCl Cl 0.47553 | 9.67718 | 2.10292 | 10.32282 
ClO; 1.11932 | 10.04895 | 0.89340 | 9.95105 
ClO, 1.33393 | 10.12513 | 0.74966 | 9.87486 
Li Cl 5.10924 | 10.70836 | 0.19572 | 9.29164 
Mg Cl 2.91650 | 10.46487 | 0.34288 | 9.53514 
MgCl, Cl 0.74467 | 9.87196 | 1.34288 | 10.12804 
MnO, Cl 0.81560 | 9.91148 | 1.22610 | 10.08853 
Na Cl 1.54212 | 10.18811 | 0.64896 | 9.81188 
NaCl Cl 0.60663 | 9.78293 | 1.64845 | 10.21708 
ClO; 1.42791 | 10.15470 | 0.70032 | 9.84530 
ClO, 1.70168 | 10.23088 | 0.58765 | 9.76912 
4 Cl 1.96539 | 10.29345 | 0.50880 | 9.70655 
NH,Cl HCl 0.68162 | 9.83354 | 1.46709 | 10.16646 
(NH,4)2SOq HCl 0.55186 | 9.74184 | 1.81205 | 10.25817 
PhCrO, Cl 0.21940 | 9.34124 | 4.55789 | 10.65876 

Chromium 
AgoCrO, Cr 0.15674 | 9.19518 | 6.37999 | 10.80482 
Cr20; 0.22895 | 9.35974 | 4.36777 | 10.64026 
CrO; 0.30143 | 9.47919 | 3.31752 | 10.52082 
CrO, 0.34966 | 9.54365 | 2.85992 | 10.45635 
BaCrO, Cr 0.20525 | 9.31228 | 4.87211 | 10.68772 
CrO; 0.39472 | 9.59629 | 2.53344 | 10.40371 
CrO, 0.45788 | 9.66075 | 2.18398 | 10.33924 
Cr.0; 0.29998 | 9.47709 | 3.33356 | 10.52291 
Cr2(SO,)3.18H:O 1.41404 | 10.15046 | 0.70719 | 9.84954 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Weighed 


Sought 


Chromium (contd.) 
BaCrO, 
Cr 


Cr (C oH sNO)s; 
CrO; 


CrO, 
Cr.0; 


Cr2(SO4)3.18H20 
K.CrO, 

K:Cr20; 

PbCrO, 


Cobalt 
Co 


Co(C;9HsO2N).2H20 


(Co[CsH;N]s).(SCN)> 
Co(C,H-,ON). 


Co(NO3)2.6H2O0 
Co (NOd)3. (KNO,); 


CoO 


Co;0,4 
Co2P207 


CoSO, 
CoSQ,.7H20 
(CoSQ,)>. (K2SO4)s 


Columbium 


Cr2O3 

Cro (SOs)s3. 18H,O0 
K.CrO, 

K.2Cr207 


Co(NO3)2.6H2O 
Co(NOz2)3.(K NOx); 
CoO 


Co; 4 

CoSO, 
(CoSO4)2.(K2SOx)s 
Co 


CoO 
See Niobium 


Factor 


.27573 


87210 
46155 
21547 
10733 
15677 
53340 
51999 
75999 


.94210 


47105 
23199 
18399 


. 78618 
.33351 
. 68420 
. 31580 
. 52634 
. 20265 
. 70718 
.90217 


51491 


.66418 
.67979 
.19707 
. 16089 
.30941 


35891 
23514 
10843 
60090 
45514 


93731 
67433 
27148 
36197 
63001 


. 76984 
.06550 
09638 
. 12255 


11990 
15246 
16972 


. 23883 
. 20254 
. 13030 
. 16568 
. 78648 
.03571 
.07117 
.06845 
. 55690 
. 73423 
.93356 


40392 
51357 
55012 
06230 
92661 
38023 
48345 


. 20965 
. 26657 
. 14153 
.17996 


Log of 
Factor 


a 
OHOOOOOODOCOOOOSO 


+10 


. 10576 
.68772 
. 16482 
. 79347 
.03072 
. 19526 
.40372 
. 71600 
.88081 
28827 
. 16762 
. 50947 
.33925 
.44501 
.02291 
.83518 
- 11919 
. 18364 
. 62866 
84953 
.95529 
.71173 
. 22120 
83237 
.34184 
. 20652 
.49053 
.55499 
.387133 
.04471 
. 77880 
.65815 


.69349 
.88504 
. 10431 
. 13417 
.41996 
.67851 
84914 
.98399 
.08831 
.07882 
. 18316 
. 22973 
. 37809 
.30651 
. 11494 
. 21927 
. 89569 
. 78073 
.02986 
.31564 
. 74483 
86583 
97014 
60630 
. 71060 
. 74046 
. 02624 
. 28479 
.58005 
68435 
.32150 
.42581 
. 15085 
.25518 


Reciprocal 


of Factor 


_ 


78386 
20525 
68421 
16089 
31706 
37877 


. 39472 
.92311 
.31581 
.51491 
.67979 
.30941 
.45788 
.35891 
. 29998 
.46156 
. 75999 
.65516 


23515 
41407 
10844 
94209 
60090 
47104 
45515 
21543 
23196 
78621 
25279 
90218 
66417 


.19713 


. 20254 
. 13030 
. 78649 
. 73423 
. 38023 
. 20965 
. 14153 
.37560 
. 15993 
. 34028 
.55910 
. 89206 
. 18708 
.93730 
. 67460 
.03573 


27149 
16568 
93356 
48345 
17996 
36197 
07117 
47574 
94715 


.81779 
94135 
.51905 
. 62999 
.06847 
. 76985 
. 75136 
.06553 
.55679 


Log of 
Reciprocal 


of 


ah 
OOODOOOOOOOSO 


ell sell oe oe el ol nd 
onpeocoooonconcooo 


10. 


Factor 


+10 


89424 
- 31228 
.83519 
. 20653 
. 96928 
80473 
.59629 
. 28401 
. 11920 
.71173 
83237 
.49053 
. 66075 
55499 
47709 
16482 
88081 
81635 
37135 
. 15047 
.04471 
. 28827 
. 77880 
. 16762 
.65815 
. 79347 
.50946 
.44501 
. 62868 
.95529 
.22119 
34186 


.30651 
.11494 
.89569 
.86583 
.58005 
.382149 
. 15085 
.01602 
.91169 
.92118 
.81684 
. 77027 
.62191 
. 69349 
.88506 
. 78073 
. 10432 
.21927 
.97014 
. 68435 
. 25518 
. 13417 
.02986 
.39371 
. 28940 
. 25953 
.97375 
.71521 
.41996 
.31565 
.67851 
.57419 
.84914 
.74482 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of Log of 
Weighed Sought Factor Factor | Reciprocal Reciprotal 
+10 of Factor | ° 410° 
Copper 
Cu CuzC2H;02.(AsO2); 3.98875 | 10.60084 | 0.25071 | 9.39917 
CuCNS 1.91407 | 10.28196 | 0.52245 | 9.71804 
CuO 1.25181 | 10.09754 | 0.79884 | 9.90246 
CuO 1.12590 | 10.05150 | 0.88818 | 9.94850 
Cu.S 1.25228 | 10.09770 | 0.79854 | 9.90230 
CuS0,.5H,O 3.92949 | 10.59433 | 0.25449 | 9.40567 
Cu2C2H;02.(AsO2)s Cu 0.25071 | 9.39917 | 3.98867 | 10.60083 
CuCNS Cu 0.52245 | 9.71804] 1.91406 | 10.28195 
CuO 0.65400 | 9.81558 | 1.52905 | 10.18443 
(Cu(C;HsN]2.(SCN)2 Cu 0.18804 | 9.27425 | 5.31802 | 10.72575 
CuO 0.23539 | 9.37179 | 4.24827 | 10.62821 
Cu(C;HsNO2)2 Cu 0.18922 | 9.27697 | 5.28485 | 10.72303 
CuO 0.23687 | 9.37451 | 4.22172 | 10.62549 
Cu(CyH.NO)2 Cu 0.18059 | 9.25669 | 5.53741 | 10.74330 
CuO 0.22606 | 9.35422 | 4.42360 | 10.64578 
Cu(C12HiONS)» Cu 0.12795 | 9.10704 | 7.81555 | 10.89296 
CuO 0.16017 | 9.20458 | 6.24337 | 10.79542 
Cu(NH.C,H,CO:)2 Cu 0.18922 | 9.27697 | 5.28485 | 10.72303 
CuO 0.23687 | 9.37451 | 4.22172 | 10.62549 
CuO Cu 0.79884 | 9.90246 | 1.25182 | 10.09754 
CuCNS 1.52904 | 10.18442 | 0.65401 | 9.81558 
Cus 1.00038 | 10.00016 | 0.99962 | 9.99983 
CuS0,.5H20 3.13905 | 10.49680 | 0.31857 | 9.50320 
Cu.0 Cu 0.88817 | 9.94850 | 1.12591 | 10.05150 
CuO 1.11183 | 10.04603 | 0.89942 | 9.95396 
Cus 1.11224 | 10.04620 | 0.89909 | 9.95380 
Cu.8 Cu 0.79854 | 9.90230 | 1.25229 | 10.09770 
CuO 0.99962 | 9.99983 | 1.00004 | 10.00002 
CuO 0.89908 | 9.95380 | 1.11225 | 10.04620 
CuS0,.5H.0 3.13787 | 10.49663 | 0.31869 | 9.50337 
CuS0,.5H20 Cu 0.25449 | 9.40567 | 3.92943 | 10.59433 
CuO 0.31857 | 9.50320 | 3.13903 | 10.49679 
Cu.S 0.31869 | 9.50337 | 3.13785 | 10.49663 
Mg2As.0; Cu2C2H;O>. (AsOz)s 1.08844 | 10.03681 | 0.91875 | 9.96320 
Dysprosium 
Dy:203 Dy 0.87131 | 9.94017 | 1.14770 | 10.05983 
Erbium 
Er Er.O; 1.14349 | 10.05824 | 0.87452 | 9.94177 
Er.0; Er 0.87452 | 9.94177 | 1.14349 | 10.05824 
Europium 
Eu.0; Eu 0.86361 | 9.93632 | 1.15793 | 10.06368 
Fluorine 
BaF, BaSiF, 1.59359 | 10.20238 | 0.62751 | 9.79762 
BaSiF, BaF, 0.62751 | 9.79762 | 1.59360 | 10.20238 
F 0.40795 | 9.61061 | 2.45128 | 10.38939 
HF 0.42960 | 9.63306 | 2.32775 | 10.36694 
H.SiF; 0.51568 | 9.71238 | 1.93919 | 10.28762 
SiF, 0.37248 | 9.57110 | 2.68471 | 10.42889 
SiFs 0.50847 | 9.70627 | 1.96668 | 10.29373 
CaF, F 0.48664 | 9.68721 | 2.05491 | 10.31279 
6HF 0.51248 | 9.70968 | 1.95130 | 10.29033 
H.SiF, 0.61517 | 9.78900 | 1.62557 | 10.21100 
SiFs 0.60657 | 9.78288 | 1.64861 | 10.21712 
CaSO, F 0.27910 | 9.44576 | 3.58295 | 10.55424 
HF 0.29391 | 9.46821 | 3.40240 | 10.53178 
F BaSiF, 2.45125 | 10.38939 | 0.40796 | 9.61062 
CaF, 2.05491 | 10.31279 | 0.48664 | 9.68721 
CaSO, 3.58293 | 10.55433 | 0.27910 | 9.44576 
H2SiF’, 1.26407 | 10.10177 | 0.79110 | 9.89823 
K.SiF, 1.93244 | 10.28611 | 0.51748 | 9.71389 
2HF H.SiFs 3.60115 | 10.55644 | 0.27769 | 9.44356 
6HF H2SiFs 1.20038 | 10.07932 | 0.83307 | 9.92068 
HSiFs BaSiF, 1.93917 | 10.28762 | 0.51568 | 9.71237 
< CaF; 1.62555 | 10.21100 | 0.61518 | 9.78900 
im 0.79109 | 9.89823 | 1.26408 | 10.10178 
2HF 0.27769 | 9.44356 | 3.60114 | 10.55644 
6HF 0.83307 | 9.92068 | 1.20038 | 10.07932 
K:SiF 5 1.52875 | 10.18434 | 0.65413 | 9.81566 
San eR i et in eee 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 
ee ee ee ee 


Log of Log of 
Weighed Sought Factor Factor | Reciprocal Reciprocal 
of Factor 
+10 of Factor +10 
Fluorine (contd.) 
H.SiFs Sik, 0.72232 9.85873 1.38443 | 10.14129 
Sik’, 0.98601 9.99388 1.01419 | 10.00612 
2KF K,SiF 5 1.89568 | 10.27777 0.52752 9.72224 
K,SiF, F 0.51748 9.71389 1.93244 | 10.28611 
6HF 0.54493 9.73634 1.83510 | 10.26366 
H2SiF 5 0.65413 9.81566 1.52875 | 10.18434 
a5 0.52751 9.72223 1.89570 | 10.27777 
. Sif’s 0.64498 9.80955 1.55044 | 10.19045 
Nasik’, F 0.60615 9.78258 1.64976 | 10.21742 
6HF 0.63831 9.80503 1.56664 | 10.19498 
H.SiF, 0.76622 9.88435 1.30511 | 10.11565 
2NaF 0.44655 9.64987 2.23939 | 10.35013 
Sif, 0.55344 9.74307 1.80688 | 10.25693 
Sis 0.75550 9.87823 IeS2oGou LOsiedad 
PbCIF F ; 0.07261 8.86100 | 138.77221 | 11.138900 
Sif, BaSik’s 2.68467; |: 10.42889 0.37249 O51 
¥ H.SiF, 1.38444 |*10.14128 0.72231 9.85872 
Sik, BasSiFs 1.96666 | 10.29373 0.50848 9.70627 
ak, 1.64862 | 10.21712 0.60657 9.78288 
H.SiFs, 1.01419 | 10.00612 0.98601 9.99388 
K.SiF 1.55043 | 10.19045 0.64498 9.80955 
Gallium 
Ga GazO; 1.34423 | 10.12847 0.74392 9.87153 
Ga(CysHisNOBrz); Ga 0.07146 | 8.85406 | 13.99384 | 11.14594 
Ga2O; 0.09606 8.98254 | 10.41016 | 11.01746 
Ga.O0; Ga 0.74392 9.87153 1.34423 | 10.12847 
Ga.Ss Ga 0.59178 | 9.77216 | 1.68982 | 10.22785 
Germanium 
Ge GeO: 1.44083 | 10.15861 0.69404 9.84138 
(CsHs-NOH),. 
(GeO2.12M0QOs3) Ge 0.03009 8.47842 | 33.23363 | 11.52158 
GeO, 0.04335 8.63699 | 23.06805 | 11.36301 
GeO, Ge 0.69404 9.84139 1.44084 | 10.15861 
K.GeF;, Ge 0.27415 9.43799 3.64764 | 10.56201 
MgeGeO, Ge 0.39193 9.59321 2.55148 | 10.40679 
GeO, 0.56471 9.75183 1.77082 | 10.24817 
Gold 
Au AuCl; 1.53998 | 10.18749 0.64936 9.81249 
HAuCl,.4H2O 2.09095 | 10.32034 0.47825 9.67966 
KAu(CN),.H2O 1.81836 | 10.25968 0.54995 9.74032 
AuCl, Au 0.64938 9.81250 1.53993 | 10.18750 
C;H;SAu Au 0.643839 9.80847 1.55427 | 10.19153 
HAuClh,.4H2O Au 0.47825 9.67966 2.09096 | 10.32034 
KAu(CN),.H2O Au 0.54995 9.74032 1.81835 | 10.25967 
Hafnium 
HfO, Hf 0.84797 9.92838 1.17929 | 10.07162 
Hf (CsH;CHOHCO,), Hf 0.22794 9.35782 4.38712 | 10.64218 
HfO, 0.26880 9.42943 3.72024 | 10.57057 
Holmium 
Ho20; Ho 0.87297 9.94100 1.14551 | 10.05900 
Hydrogen 
AgCNS HCNS 0.35606 9.55152 2.80852 | 10.44848 
BaSO, HCNS OF 25317 9.40341 3.94992 | 10.59659 
CuCNS HCNS 0.48586 9.68651 2.05821 | 10.31349 
H H.O 8.93644 | 10.95116 0.11190 9.04883 
O 7.93644 | 10.89963 0.12600 9.10037 
HCNS AgCNS 2.80846 | 10.44847 0.35607 9.55154 
BaSO, 3.94991 | 10.59659 0.25317 9.40341 
CuCNS 2.05822 | 10.31350 0.48586 9.68651 
H20 H 0.11190 | 9.04883 | 8.93655 | 10.95117 
O H 0.12600 9.10037 7.93651 | 10.89963 
Indium 
In In.0; 1.20902 | 10.08244 0.92712 9.91757 
In2S3 1.41888 | 10.15194 0.70478 9.84805 
In(C,H,ON); In 0.20980 | 9.32181 | 4.76644 | 10.67819 
In2O; 0.25365 9.40423 3.94244 | 10.59577 
In.O; In 0.82711 9.91756 1.20903 | 10.08244 
In.§; In 0.70478 9.84805 1.41888 | 10.15194 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of act 1 Rone of l 

7 €ciproca. €C1proca, 

Weighed Sought Factor acy: of Factor’ ‘of Paste 

+10 
Iodine 

Ag HI 1.18580 | 10.07401 | 0.84331 | 9.92599 
I 1.17646 | 10.07058 | 0.85001 | 9.92942 

AgCl I 0.88544 | 9.94716 | 1.12938 | 10.05284 
Agl HI 0.54483 | 9.73626 | 1.83543 | 10.26374 
I 0.54054 | 9.73283 | 1.85000 | 10.26717 

10; 0.74498 | 9.87214] 1.34232 | 10.12786 

10, 0.81313 | 9.91016 | 1.22982 | 10.08985 

1,05 0.71091 | 9.85181 | 1.40665 | 10.14819 

1.07 0.77906 | 9.89157 | 1.28360 | 10.10843 

HI Ag 0.84331 | 9.92599 | 1.18580 | 10.07401 
Agl 1.83542 | 10.26374 | 0.54483 | 9.73626 

Pd 0.41590 | 9.61899 | 2.40442 | 10.38101 

Pdi, 1.40799 | 10.14860 | 0.71023 | 9.85140 

TI 2.58981 | 10.41327 | 0.38613 | 9.58673 

I Ag 0.85000 | 9.92942 | 1.17647 | 10.07058 
AgCl 1.12937 | 10.05283 | 0.88545 | 9.94716 

Agl 1.85000 | 10.26717 | 0.54054 | 9.73283 

Pd 0.41921 | 9.62243 | 2.38544 | 10.37757 

Pdl, 1.41917 | 10.15203 | 0.70464 | 9.84797 

TII 2.61039 | 10.41671 | 0.38308 | 9.58329 

10; Agl 1.34231 | 10.12785 | 0.74498 | 9.87214 
Pd, 1.02971 | 10.01272 | 0.97115 | 9.98729 

TI 1.89402 | 10.27738 | 0.52798 | 9.72262 

10, Agl 1.22981 | 10.08984 | 0.81313 | 9.91016 
Pdl, 0.94341 | 9.97470 | 1.05998 | 10.02530 

TII 1.73528 | 10.23937 | 0.57628 | 9.76063 

1,05 AgI 1.40665 | 10.14819 | 0.71091 | 9.95181 
Pdl, 1.07907 | 10.03305 | 0.92672 | 9.96695 

TII 1.98481 | 10.29772 | 0.50383 | 9.70228 

1,0; Agl 1.28360 | 10.10843 | 0.77906 | 9.89157 
Pdi. 0.98467 | 9.99329 | 1.01557 | 10.00671 

TII 1.81120 | 10.25797 | 0.55212 | 9.74203 

Pd HI 2.40437 | 10.38100 | 0.41591 | 9.61900 
I 2.38542 | 10.37757 | 0.41921 | 9.62243 

Pdi, HI 0.71023 | 9.85140 | 1.40799 | 10.14860 
I 0.70463 | 9.70463 | 1.41918 | 10.15204 

10; 0.97114 | 9.98728 | 1.02972 | 10.01272 

10, 1.05998 | 10.02530 | 0.94341 | 9.97470 

1,0; 0.92672 | 9.96695 | 1.07907 | 10.03305 

1,07 1.01556 | 10.00671 | 0.98468 | 9.99330 

Tl HI 0.38613 | 9.58673 | 2.58980 | 10.41327 
I 0.38308 | 9.58329 | 2.61042 | 10.41671 

10; 0.52798 | 9.72262 | 1.89401 | 10.27738 

10, 0.57627 | 9.76063 | 1.73530 | 10.23937 

1,05 0.50382 | 9.70228 | 1.98484 | 10.29772 

: 1,0; 0.55212 | 9.74203 | 1.81120 | 10.25797 

ron 

Ag Fe;(CN);3 (Prussian blue) 0.44253 | 9.64594 | 2.25973 | 10.35406 
CN Fe;(CN)is 1.83474 | 10.26358 | 0.54504 | 9.73643 
CO, FeCO; 2.63249 | 10.42037 | 0.37987 | 9.57964 
Fe(HCOs).2 2.02092 | 10.30555 | 0.49482 | 9.69445 

FeO 1.63249 | 10.21287 | 0.61256 | 9.78715 

Fe Fe(HCO;)2 3.18517 | 10.50313 | 0.31395 | 9.49686 
FeO 1.28648 | 10.10940 | 0.77731 | 9.89059 

FeO; 1.42973 | 10.15526 | 0.69943 | 9.84474 

FePO, 2.70056 | 10.43145 | 0.37029 | 9.56854 

FeS 1.57414 | 10.19704 | 0.63527 | 9.80296 

FeSO, 2.72009 | 10.43458 | 0.36763 | 9.56541 

FeSO,.7H.0 4.97817 | 10.69707 | 0.20088 | 9.30294 

FeSQ,.(NH,)2S0,4.6H20 7.02054 | 10.84637 | 0.14244 | 9.15363 

FeAsO, Mg2As.0, 0.79702 | 9.90147 | 1.25467 | 10.09853 
Fe(CsHsN[NO]O); Fe 0.11953 | 9.07748 | 8.36610 | 10.92252 
‘ Fe.0; 0.17090 | 9.23274 | 5.85138 | 10.76726 
Fe(CyHsNO)s Fe 0.11437 | 9.05821 | 8.74355 | 10.94169 
Fe.0; 0.16351 | 9.21354 | 6.11583 | 10.78646 

FeCl, Fe,0; 0.49225 | 9.69219 | 2.03149 | 10.30781 
Fer(CN)is Ag 2.25971 | 10.35405 | 0.44253 | 9.64594 
CN 0.54503 | 9.73642 | 1.83476 | 10.26358 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


a ee ee eee 


Weighed 


Iron (contd.) 
FeCO; 


Fe(HCO;)2 


FeO 


FeO; 


Fe;0, 
FePO, 


FeS 
FeSO, 


FeSO,.7H2O 
FeSQ,. (NH,4)2S04.6H2O 


Fe2(SOx)s 
Mg2As;0; 


5U3 

Lanthanum 
a 

La.O; 

Lead 


BaSO, 
Pb 


Pb(C2H;02).3H2O 
Pb(C;HsNOz)s 
PbCl, 

PbCO; 


Sought 


FeCO; 
Fe.0; 


Fe(HCOs); 


Fe2(SOx)s 
FeSQx. (N H,4)2S0, 5 6H2O 


PbSO, 

PbCl, 

PbCO; 
(PbCO3;)2.Pb(OH)e 
le CrO, 


Factor 


ROR OCOOCSCOCCOCOCOCOSCOCOCOFRP RN WHE HR OONNENORPRENHENHOOOCCOCOCOCOO 


COCO COCS Fe bs Sp om 


.37986 
.62013 
.68918 
.49482 
.31396 
.40390 
. 44887 
.61256 


77732 


.61256 


47588 
11134 
09918 
22360 
11436 
69943 
03149 
45099 
22781 


.99200 
.89981 
. 96660 
.88886 
.10101 
.90252 
.48190 
.50406 
.91040 
.03455 
. 37029 


47638 
52942 
63527 
81726 
90826 
36763 
52562 
52704 


. 20088 
. 28720 
. 14244 
. 20365 
.39935 
. 25468 
.89738 
.89739 


17277 


85268 


. 29927 
34225 
. 28958 
.24781 
. 55982 
.07722 
. 15445 
. 16415 
. 15474 
. 46363 
.85198 
. 79944 
.43396 
.46747 
. 74502 


80255 
77541 
83529 


Log of 
Factor 
+10 


.57962 
. 19248 
83833 
69445 
.49687 
60627 
65212 
78715 
89060 
10.20751 
10.39373 
04584 
10 .32205 
.08764 
10.04703 
9.84474 
10.30781 
. 16167 
10.34788 
10.47596 
9.95415 
9.98525 
10. 27620 
10.04113 
10. 27933 
10.54182 
. 39864 
10.69112 
10.01475 
.56854 
67795 
.72380 
80296 
.91236 
.95821 
.56541 
. 72067 
. 72184 
. 30294 
.45818 
. 15363 
. 30888 
60135 
.09853 
.95298 
.27816 


OODOOOODOOOOO 


— 
SOODOODOOOOGOOOOOOOOSO 


— 
o 


10.06921 
9.93079 


11370 
12783 
“11044 
10.09615 
10. 19307 
10.03231 
10. 06238 
10.06601 
10. 06248 
16543 
9.93043 
9.90279 
9.63746 
9.66975 
9.87218 
9.90448 
9.88954 
9.92184 


Reciprocal 


of 


J) SCRONENWRE ENE REE NNOOCOOOCOFPROCOCOSCHOOCOCORHENNWNHEHED 


Factor 


.63255 
.61257 
.45100 
02094 
18512 
47586 
22782 
63249 
28647 
62013 
. 40390 
.89981 
.47638 
81726 
.89738 
42974 
.49225 
68918 
44887 
. 33422 
.11185 
.03455 
52942 
90826 
52562 
28720 
39935 
20365 
96660 
. 10059 
.09916 
. 88886 
57413 
. 22360 
.10101 
.72013 
.90252 
.89739 
.97810 
.48189 
.02050 
.91039 
.50407 
79702 
11436 
52704 


.85268 
17277 


76966 
74502 
77545 
.80140 
.64110 
. 92832 
.86621 
.85900 
.86600 
68323 
17374 
25088 
30436 
. 13971 
. 384225 
. 24603 
. 28964 
BLO TLD 


Log of 
Reciprocal 
of Factor 


+10 


— 


——" 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Weighed 


Lead (contd.) 
bCO; 
(PbCO;)2.Pb(OH)> 


PbCrO, 


Pb(NOs)2 


PbO 


PbO, 


Pb;0, 


Pb(OH)>2 
Pb2P207 


PbS 


PbSO, 


Lithium 


CO: 


Li 


LiCl 


LizCO; 


LiHCO; 


Sought 


Factor 


Log of 
Factor 


eelld) 


Reciprocal 
of Factor 


Pb(C2H;02)2.3H20 
(PbCOs)2.Pb(OH)s 
PbO 


Pb(C:H;02)2.3H20 
PbCO; 
(PbCOs3)2.Pb(OH)2 
PbCrO 


4 
Pb(NOs)2 
PbO 
PbO: 
Pb304 
PbS 


Li:CO, 
LiHCO; 
Li,O 
LiCl 
TCO; 
Li:O 
LisPO, 
LiSO, 
1 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of 
; Log of Reci 08 
procal | Reciprocal 
Weighed Sought Factor ei? of Factor | of Factor 
+10 
Lithium (contd.) 
Li.O CO, 1.47304 | 10.16821 | 0. 9.83179 
Li 0.46449 | 9.66698 | 2. 10.33303 
LiCl 2.83767 | 10.45296 | 0. 9.54704 
LixCO; 2.47304 | 10.39323 | 0. 9.60677 
LiHCO; 4.54890 | 10.65791 | 0. 9.34209 
Li;PO, 2.58364 | 10.41223 | 0. 9.58777 
Li.SO, 3.67975 | 10.56582 | 0. 9.43417 
SO; 2.67872 | 10.42809 | 0. 9.57191 
LisPO, Li 0.17979 | 9.25477] 5. 10.74523 
LiCl 1.09835 | 10.04074 | 0. 9.95926 
Li.CO; 0.95718 | 9.98099 | 1. 10.01901 
LiHCO; 1.76070 | 10.24569 | 0. 9.75432 
Li.O 0.38705 | 9.58777 | 2. 10. 41223 
Liy.SO,.H20 1.65761 | 10.21949 | 0. 9.78052 
LiSO, i 0.412623) | 29510116 | 17; 10.89883 
LiCl 0.77118 | 9.88716] 1. 10.11284 
Li.O 0.27175 | 9.43417 | 3. 10. 56582 
Li;PO, 0.70213 | 9.84642 | 1. 10. 15358 
O; 0.72823 | 9.86227] 1. 10.13773 
Li.SO,..H,O Li;PO, 0.60328 | 9.78052 | 1. 10.22948 
SO; Li.O 487317) 607401: | 62: 10. 42809 
Li.SO, 1.37318 | 10.13773 | 0. 9.86227 
Lutetium 
Lu:O; Lu 0.87938 | 9.94418 | 1 10.05582 
Magnesium j 
BaSO, MgSO, 0.51574 | 9.71243 | 1. 10.28757 
MgSQ,.7H2O 1.05605 | 10.02368 | 0. 9.97631 
Br Mg 0.15212 | 9.18219 | 6. 10.81781 
MgBr. 1.15212 | 10.06150 | 0. 9.93850 
MgBro.6H20 1.82807 | 10.26200 | 0. 9.73801 
Cl Mg 0.34288 | 9.53514 | 2. 10. 46486 
MgCl. 1.34288 | 10.12804 | 0. 9.87196 
MgCh.6H20 2.86643 | 10.45734 | 0. 9.54266 
CO, MgCo@; 1.91595 | 10.28239 | 0. 9.71761 
MgO 0.91595 | 9.96187 | 1. 10.03812 
I Mg 0.09579 | 8.98132 | 10. 11.01868 
Mglp 1.09578 | 10.03972 | 0. 9.96028 
Mg Br 6.57262 | 10.81780 | 0. 9.18219 
Cl 2.91650 | 10.46487 | 0. 9.53514 
I 10.43965 | 11.01869 | 0. 8.98132 
MgCoO; 3.46829 | 10.54011 | 0. 9.45989 
MgO 1.65807 | 10.21960 | 0. 9.78040 
Mg2P20, 4.57731 | 10.66061 | 0. 9.33939 
MgSO, 4.95122 | 10.69471 | 0. 9.30529 
MgBro Br 0.86796 | 9.93850 | 1. 10.06150 
MgBr.6H.O0 Br 0.54702 | 9.73800] 1. 10.26200 
MgC.0, Mg 0.21643 | 9*33582+| 34. 10.66468 
MgO 0.35886 | 9.55493 | 2. 10. 44508 
Mg(C,HsNO):2 Mg 0.07777 | 8.89081 | 12. 11.10919 
MgBrz 0.58898 | 9.77010 | 1. 10. 22990 
MgBr2.6H20 0.93455 | 9.97060 | 1. 10.02939 
gCOs; 0.26972 | 9.43091 | 3. 10.56909 
MgCl. 0.30458 | 9.48370 | 3. 10.51630 
MgClo.6H20 0.65014 | 9.81301 | 1. 10. 18699 
Mg(HCO;)2 0.46813 | 9.67037 | 2. 10.32963 
MgO 0.12895 | 9.11042 | 7. 10. 88958 
MgsO, 0.38505 | 9.58552 | 2. 10.41448 
MgS0,.7H2O0 0.78842 | 9.89676] 1. 10. 10324 
MgCl, Cl 0.74467 | 9.87196 | 1. 10.12804 
Mg2P.0; 1.16872 | 10.06771 | 0. 9.93229 
MgClo.6H20 Cl 0.34887 | 9.54266 | 2. 10.45723 
Mg2P.0; 0.54753 | 9.73841 | 1. 10.26159 
MgCl..KCI.6H2O0 Mg>P,0; 0.40059 | 9.60270 | 2.49632 | 10.39730 
MgCoO; CO, 0.52193 | 9.71761 | 1.91597 | 10.28239 
Mg 0.28833 | 9.45989 | 3.46825 | 10.54011 
Mg(HCOs;)2 1.73559 | 10.23945 | 0.57617 | 9.76055 
MgO 0.47807 | 9.67949 | 2. 10.32051 
Mg:P.0; 1.31977 | 10.12049 | 0.75771 | 9.87950 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of Log of 


f Reciprocal | Reciprocal 
Weighed Sought Factor ery of Factor | of Factor 


+10 


Magnesium (contd.) 


Mg(HCO;)2 MgCoO; 0.57617 | 9.76055 1.73560 | 10.23945 
MgO 0.27545 | 9.44004 | 3.63042 | 10.55996 
MgoP:20; 0.76041 9.88105 1.31508 | 10.11895 
Mgl I 0.91258 | 9.96027 1.09579 | 10.03973 
MgO CO, 1.09176 | 10.03812 | 0.91595 | 9.96187 
Mg 0.60311 9.78040 1.65807 | 10.21960 
MgCoO; 2.09176 | 10.32051 0.47807 | 9.67949 
Mg(HCOs;)e 3.63045 | 10.55996 | 0.27545 | 9.44004 
Mg2P20; 2.76064 | 10.44101 0.36223 | 9.55898 
MgsoO, 2.98613 | 10.47511 0.33488 | 9.52489 
O; 1.98611 | 10.29800 | 0.50350 | 9.70200 
Mg>P:0; Mg 0.21847 | 9.33939 | 4.57729 | 10.66061 
MgCl 0.85563 | 9.93229 1.16873 | 10.06771 
MgClh.6H20 1.82638 | 10.26159 | 0.54753 | 9.73841 
MgCl:.KCl.6H2O0 2.49633 | 10.39730 | 0.40059 | 9.60270 
gCO; 0.75771 9.87950 1.31977 | 10.12049 
Mg(HCOs)2 1.31508 | 10.11896 | 0.76041 9.88105 
MgO 0.36224 | 9.55900 | 2.76060 | 10.44101 
MgSO, 1.08168 | 10.03410 | 0.92449 | 9.96590 
MgsS0O,.7H2O 2.21488 | 10.34535 | 0.45149 | 9.65465 
MgSO, BaSO, 1.93896 | 10.28757 | 0.51574 | 9.71243 
Mg 0.20197 | 9.30529 | 4.85123 | 10.69471 
MgO 0.33488 | 9.52489 | 2.98614 | 10.47511 
Mg2P20; 0.92449 | 9.96590 1.08168 | 10.03410 
3 0.66511 9.82289 1.50351 | 10.17711 
MgS0,.7H20 BaSO, 0.94693 | 9.97632 1.05604 | 10.02368 
MgeP20; 0.45149 | 9.65465 | 2.21489 | 10.34535 
3 0.32482 | 9.51164 | 3.07863 | 10.48836 
SO; MgO 0.50350 | 9.70200 1.98610 | 10.29800 
Mgs0O, 1.50351 | 10.17711 0.66511 9.82289 
MgS0O,.7H20 3.07863 | 10.48836 | 0.32482 | 9.51164 
Manganese 
BaSO, MnSO, 0.64696 | 9.81088 1.54569 | 10.18912 
CO, MnCoO; 2.61184 | 10.41694 | 0.38287 | 9.58305 
MnO 1.61184 | 10.20733 | 0.62041 9.79268 
Mn MnCoO; 2.09230 | 10.32062 | 0.47794 | 9.67937 
MnO 1.29122 | 10.11100 | 0.77446 | 9.88900 
MnO, 1.58246 | 10.19933 | 0.63193 | 9.80067 
Mn,0; 1.43684 | 10.15741 0.69597 | 9.84259 
Mn;0,4 1.38830 | 10.14248 | 0.72031 9.85752 
Mn2P20; 2.58308 | 10.41213 | 0.38713 | 9.58786 
MnC.0, Mn 0.38429 | 9.58466 | 2.60220 | 10.41534 
Mn;0, 0.53352 | 9.72715 1.87434 | 10.27285 
Mn(CyH.NO)> Mn 0.16005 | 9.20426 | 6.24805 | 10.79574 
Mn;0, 0.22220 | 9.34674 | 4.50045 | 10.65326 
MnCoO; CO, 0.38287 | 9.58305 | 2.61185 | 10.41695 
Mn 0.47794 | 9.67937 | 2.09231 | 10.32063 
Mn(HCOs;)e 1.53961 | 10.18741 0.64952 | 9.81259 
MnO 0.61713 | 9.79038 1.62040 | 10.20962 
Mn;0, 0.66353 | 9.82186 | 1.50709 | 10.17814 
MnoP20; 1.23456 | 10.09152 | 0.81001 9.90849 
ns 0.75689 | 9.87903 1.32120 | 10.12097 
MnsoO, 1.31365 | 10.11848 | 0.76124 | 9.88152 
Mn(HCO;)2 MnCoO; 0.64952 | 9.81259 1.53960 | 10.18741 
MnO 0.40084 | 9.60297 | 2.49476 | 10.39703 
Mn;0, 0.43098 | 9.63446 | 2.32029 | 10.36555 
MnO CO, 0.62041 9.79268 1.61184 | 10.20733 
Mn 0.77446 | 9.88900 1.29122 | 10.11099 
MnCoO,; 1.62041 | 10.20963 | 0.61713 | 9.79038 
Mn(HCO;)2 2.49479 | 10.39703 | 0.40084 | 9.60297 
n2O3 1.11277 | 10.04641 0.89866 | 9.95360 
Mn;O, 1.07518 | 10.03148 | 0.93008 | 9.96852 
MnzP20; 2.00049 | 10.30114 | 0.49988 | 9.69887 
nS 1.22647 | 10.08865 | 0.81535 | 9.91134 
MnsO, 2.12865 | 10.32811 0.46978 | 9.67189 
3 1.12864 | 10.05255 | 0.88602 | 9.94744 
MnO, Mn 0.63193 | 9.80067 1.58245 | 10.19933 
Mn;0, 0.87731 | 9.94315 1.13985 | 10.05684 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Weighed Sought Ractor Tou Reciprocal Banal 
S10. of Factor | of Factor 
+10 
Manganese (contd.) 
mae Mn2P,0; 1.63233 | 10.21281 | 0.61262 | 9.78719 
n2V3 Mn 0.69597 | 9.84259 | 1.43684 | 10.15741 
MnO 0.89865 | 9.95359 | 1.11278 | 10.04641 
ire Mn;0, 0.96622 | 9.98508 | 1.03496 | 10.01492 
n3O4 Mn 0.72030 | 9.85751 | 1.38831 | 10.14249 
MnCoO; 1.50709 | 10.17814 | 0.66353 | 9.82186 
Mn(HCO;)2 2.32032 | 10.36555 | 0.43098 | 9.63446 
nO 0.93007 | 9.96852 | 1.07519 | 10.03149 
MnO; 1.13984 | 10.05684 | 0.87732 | 9.94316 
Mn.0; 1.03496 | 10.01492 | 0.96622 | 9.98508 
5fOhoe, MnSO, 1.97978 | 10.29662 | 0.50511 | 9.70339 
neb'20; Mn 0.38713 | 9.58786 | 2.58311 | 10.41214 
MnCO, 0.81000 | 9.90849 | 1.23457 | 10.09152 
MnO 0.49987 | 9.69886 | 2.00052 | 10.30114 
MnO, 0.61262 | 9.78719 | 1.63233 | 10.21281 
nine MnSO, 1.06405 | 10.02696 | 0.93981 | 9.97304 
n : Mn 0.63146 | 9.80035 | 1.58363 | 10.19966 
MnCo; 1.32120 | 10.12097 | 0.75689 | 9.87903 
nO 0.81535 | 9.91134 | 1.22647 | 10.08865 
Milas MnSO, 1.73559 | 10.23945 | 0.57617 | 9.76055 
nSOx BaSO, 1.54570 | 10.18913 | 0.64696 | 9.81088 
Mn 0.36383 | 9.56090 | 2.74854 | 10.43910 
MnO 0.46978 | 9.67189 | 2.12866 | 10.32811 
Mn;0, 0.50510 | 9.70338 | 1.97981 | 10.29663 
MnzP20; 0.93980 | 9.97304 | 1.06406 | 10.02696 
Mns 0.57617 | 9.76055 | 1.73560 | 10.23945 
ao SO; 0.53021 | 9.72445 | 1.88605 | 10.27555 
3 MnO 0.88603 | 9.94745 | 1.12863 | 10.05255 
MnSO, 1.88604 | 10.27555 | 0.53021 | 9.72445 
Mercury 
Hg HgCl 1.17673 | 10.07068 | 0.84981 | 9.92932 
HgCl. 1.35351.| 10.13146 | 0.73882 | 9.86854 
HgO 1.07976 | 10.03332 | 0.92613 | 9.96667 
HgS 1.15983 | 10.06440 | 0.86220] 9.93561 
Hg;(AsO,)2 Hg 0.68413 | 9.83514 | 1.46171 | 10.16486 
Hg (Ci2HioONS)2 Hg 0.31681 | 9.50080 | 3.15647 | 10.49920 
HgCl Hg 0.84981 | 9.92932 | 1.17673 | 10.07068 
HgCl, 1.15023 | 10.06079 | 0.86939 | 9.93921 
HgNO; 1.11248 | 10.04629 | 0.89889 | 9.95371 
HgO 0.91760 | 9.96265 | 1.08980 | 10.03735 
Hg,0 0.88369 | 9.94630 | 1.13162 | 10.05370 
HgS 0.98564 | 9.99372 | 1.01457 | 10.00629 
HgCl Hg 0.73882 | 9.86854 | 1.35351 | 10.13146 
HgCl 0.86939 | 9.93921 | 1.15023 | 10.06079 
HgS 0.85691 | 9.93294 |} 1.16698 | 10.06706 
Hg(CN)2 HgS 0.92091 | 9.96422 | 1.08588 | 10.03578 
Hg2CrO, Hg 0.77572 | 9.88971 | 1.28912 | 10.11029 
HgNO; HgCl ' 0.89889 | 9.95371 | 1.11248 | 10.04629 
Hgs 0.88598 | 9.94742 | 1.12869 | 10.05257 
Hg(NO3)2 HgS 0.71673 | 9.85536 | 1.39523 | 10.14464 
Hg(NOs;)2.H2O HgsS 0.67903 | 9.83189 | 1.47269 | 10.16812 
HgO Hg 0.92613 | 9.96667 | 1.07977 | 10.03333 
HgCl 1.08980 | 10.03735 | 0.91760 | 9.96265 
HgsS 1.07415 | 10.03106 | 0.93097 | 9.96894 
Hg,0 HgCl 1.13160 | 10.05369 | 0.88370 | 9.94630 
Hgs 1.11535 | 10.04741 | 0.89658 | 9.95259 
HgS Hg 0.86220 | 9.93561 | 1.15982 | 10.06440 
HgCl 1.01457 | 10.00629 | 0.98564 | 9.99372 
HgCl, 1.16698 | 10.06706 | 0.85691 | 9.93294 
Hg(CN)2 1.08588 | 10.03578 | 0.92091 | 9.96422 
HgNO; 1.12869 | 10.05257 | 0.88598 | 9.94743 
Hg(NOs)2 1.39522 | 10.14464 | 0.71673 | 9.85536 
Hg(NO;)2.H20 1.47268 | 10.16811 | 0.67903 | 9.83189 
HgO 0.93097 | 9.96894 |} 1.07415 | 10.03106 
Hg20 0.89656 | 9.95258} 1.11537 | 10.04741 
HgSO, 1.27509 | 10.10554 | 0.78426 | 9.89446 
HgSO, HgS 0.78426 | 9.89446] 1.27509 | 10.10554 
Molybdenum 
Mo MoO; 1.50031 | 10.17618 | 0.66653 | 9.82382 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Weighed 


Molybdenum 
Mo 

MoC 

MoO, (CgHsNO)2 
MoO; 


Mos; 


MoSsi 
(NH,4)2MoO, 


(NH,4)3POg. 12Mo00; 
PbMoO, 


Neodymium 
Nd 
Nd.0; 


Nickel 
Ni 


Ni 

Ni(C,H7N202)2 
(Ni[CsHsN],) (SCN). 
Ni(C;H,O2N)2 
Ni(CsHsNO): 
Ni(NOs)2.6H20 


NiO 
NiSO, 


NiSO,.7H2O 


Niobium 
C 


Sought 


(NH,)2MoO, 
(NH,)3P04.12Mo00O; 
PbMoOQ, 

Mo 


MoO; 
(NH,)2MoO, 
Mo 

Si 

MoO; 


MoS; 
(NH,)3PO,. 12Mo0, 
le 00, 


MoO; 
(NH,)2MoO, 
Mo 

MoO; 
(NH,4)2MoO, 


Nd.0; 
Nd 


Ni(C,H;N202)2 
Ni(NOs)2.6H2O 
NiO 

NiSO, 
NiSO,.7H2O 
Ni 


Ni(C,HN202)2 
Ni(NO;)2.6H20 
NiSO, 
NiSO,.7H.0 


Ni 
Ni(NOs3)2.6H2O0 
NiO 
NiSO,.7H2O 

Ni 


— : 


Reciprocal 

Factor eae ok Bastar 
12518 | 10.05122 | 0.88875 
00261 | 10.30159 | 0.49935 
82666 | 10.58282 | 0.26132 
11127 | 9.04638 | 8.89715 
88874 | 9.94877 1.12519 
23049 | 9.36265 | 4.33858 
34580 | 9.53883 | 2.89184 
66653 | 9.82382 1.50031 
33479 | 10.12541 0.74918 
36175 | 10.13410 | 0.73435 
08630 | 10.03595 | 0.92056 
55058 | 10.40664 | 0.39207 
49935 | 9.69841 | 2.00260 
74918 | 9.87459 | 1.33479 
02019 | 10.00868 | 0.98021 
77352 | 9.88847 1.29279 
.22645 | 9.35497 | 4.41599 
73435 | 9.86590 1.36175 
98021 | 9.99132 1.02019 
79771 9.90185 1.25359 
87302 | 10.27254 | 0.53390 
92054 | 9.96404 1.08632 
. 25359 | 10.09816 0.79771 
26132 | 9.41717 | 3.82673 
39207 | 9.59336 | 2.55056 
53390 | 9.72746 | 1.87301 
16639 | 10.06684 | 0.85735 
.85735 | 9.93316 1.16638 
92148 | 10.69209 | 0.20319 
95231 | 10.69481 0.20193 
.27254 | 10.10467 0.78584 
63618 | 10.42099 | 0.37934 
78419 | 10.67981 | 0.20902 
20319 | 9.30790 | 4.92150 
25857 | 9.41258 | 3.86742 
11950 | 9.07737 | 8.36820 
15207 | 9.18204 | 6.57592 
17736 | 9.24886 | 5.63825 
22573 | 9.35359 | 4.43007 
16918 | 9.22835 | 5.91086 
21529 | 9.33303 | 4.64490 
20193 | 9.30520 | 4.95221 
25696 | 9.40987 | 3.89166 
§3231 9.72616 1.87860 
78584 | 9.89533 eye By 
86749 | 10.58743 | 0.25857 
89171 | 10.59014 | 0.25696 
07161 | 10.31631 0.48272 
75960 | 10.57514 | 0.26599 
37934 | 9.57903 | 2.63616 
87859 | 10.27384 | 0.53231 
48272 | 9.68370 | 2.07159 
81482 | 10.25884 | 0.55102 
20902 | 9.32019 | 4.78423 
26599 | 9.42487 | 3.75954 
55102 | 9.74117} 1.81482 
73497 | 10.88846 | 0.12928 
73493 | 10.94126 | 0.11448 
06508 | 11.04396 | 0.09038 
12928 | 9.11153 | 7.73515 
43053 | 10.15550 | 0.69904 
11448 | 9.05873 | 8.73515 
88552 | 9.94720 | 1.12928 
69904 | 9.84450] 1.438053 
.380552 | 9.48504 | 3.27311 


OoOCOrFOCrFOCCOCOFCONEF ER OOCCOCOoOWNF 


Log of 


Log of 
Reciprocal 
of Factor 

+10 


9.94878 
9.69841 
9.41717 
10.95362 
10.05122 
10.63735 
10.46118 
10.17617 
9.87459 
9.86590 
9.96405 
9.59336 
10.30159 
10.12541 
9.99132 
10.11152 
10.64503 
10.13410 
10.00868 
10.09816 
9.72746 
10.03596 
9.90185 
10.58283 
10. 40664 
10. 27254 


9.93315 
10.06684 


. 30790 
.30520 
.89533 
.57903 
. 32019 
.69210 
. 58742 
.92263 
.81776 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of epee 1 nae of 1 

¢ eciproca eciproca 

Werzhed Sought Factor dn we of Factor | of Factor 

+10 
Nitrogen (contd.) 

AgNO, N2O; 0.24698 9.39266 4.04891 | 10.60733 
CopHisNa. HNO3 N 0.37312 9.57185 2.68010 | 10.42815 
NO; 0.16517 9.21793 6.05437 | 10.78207 

HNO, AgNO, 3.27310 | 10.51496 0.30552 9.48504 
HNO; N 0.22228 9.34690 4.49883 | 10.65310 
NH; 0.27027 9.43180 3.70000 | 10.56820 

NH.Cl 0.84889 9.92885 1.17801 | 10.07115 

(N H,4)oPtClg 3.52221 | 10.54682 0.28391 9.45318 

NO 0.47619 9.67778 2.10000 | 10.32222 

Pi 1.54801 | 10.18977 0.64599 9.81023 

SO; 0.63528 9.80297 1.57411 | 10.19703 

N.O; 0.53413 9.72765 1.87220 | 10.27235 

N HNO; 4.49877 | 10.65310 0.22229 9.34692 
NaNO; 6.06816 | 10.78306 0.16479 9.21693 

NH; 1.21589 | 10.08489 0.82244 9.91510 

NH,Cl 3.81902 | 10.58195 0.26185 9.41805 

(N H,)2PtCle 15.84563 | 11.19991 0.06311 8.80010 

(N Hg) 2SO,4 4.71699 | 10.67367 0.21200 9.32634 

NO, 3.28454 | 10.51648 0.30446 9.48353 

NO; 4.42680 | 10.64609 0). 22590 9.35392 

N20; 2-134) |) 1043352 0.36854 9.56648 

20; 3.85566 | 10.58610 0.25936 9.41390 

Bs 6.96416 | 10.84287 0.14359 9.15712 

SO; 2.85798 | 10.45606 0.34990 9.54894 

NaNO; N 0.16479 9.21693 6.06833 | 10.78307 
N:0; 0.63539 9.80304 1.57384 | 10.19696 

NH; HNO; 3.69998 | 10.56820 0.27027 9.43180 
N 0.82244 9.91510 1.21589 | 10.08489 

NO; 3.64079 | 10.56119 0.27467 9.43881 
N20; 3.17107 | 10.5021 0.31535 9.49879. 

NH,B(CoHs)4 N 0.04153 | 8.61836 | 24.07898 | 11.38164 
NH; 0.05049 8.70320 | 19.80590 | 11.29679 

NH, 0.05348 8.72819 | 18.69858 | 11.27181 

NH,Cl HNO; 1.17799 | 10.07115 0.84890 9.92886 
} 0.26185 9.41805 3.81898 |-10.58195 

NO; 1.15914 | 10.06413 0.86271 9.93586 

N20; 1.00959 | 10.00415 0.99050 9.99585 

(N H,4)2PtCl, HNO, 0.28392 9.45320 3.52212 | 10.54680 
N 0.06311 8.80010 | 15.84535 | 11.19990 

NO; 0.279388 9.44620 3.57935 | 10.55380 

N2O; 0.24333 9.38620 4.10965 | 10.61380 

(N Hy) S05 N 0). 21200 9.32634 4.71698 | 10.67367 
N2O; 0.81740 9.91243 1.22339 | 10.08757 

NO HNO; 2.10000 | 10.82222 0.47619 9.67778 
NOs: 1.53320 | 10.18560 0.65223 9.81440 

NO; 2.06641 | 10.31522 0.48393 9.68478 

N20; 1.26660 | 10.10264 0.78952 9.89736 

N2O; 1.79980 | 10.25522 0.55562 9.74478 

NO: N 0.30446 9.48353 3.28450 | 10.51647 
NO 0.65223 9.81440 1.53320 | 10.18560 

NO; N 0.22590 9.35392 4.42674 | 10.64608 
NH; 0.27467 9.43881 3.64073 | 10.56119 

NH,Cl 0.86270 9.93586 1.15915 | 10.06413 

NO 0.48393 9.68478 2.06641 | 10.381522 

Pt 1.57318 | 10.19678 0.63566 9.80322 

N20; AgNO, 4.04875 | 10.60732 0.24699 9.39268 
N 0.36854 9.56648 2.71341 | 10.48352 

NO 0.78951 9.89736 1.26661 | 10.10264 

N2O; KNO; 1.87217 | 10.272385 0.53414 9.72766 
N 0.25936 9.41390 3.85564 | 10.58610 

NaNO; 1.57382 | 10.19695 0.63540 9.80305 

NH; 0.31535 9.49879 3.17108 | 10.50121 

NH:,Cl 0.99049 9.99585 1.00960 | 10.00415 

(N H,)2PtCl, 4.10965 | 10.61380 0.24333 9.38620 

(N Hy) 2504 1.22339 | 10.08757 0.81740 9.91243 

NO 0.55562 9.74478 1.79980 | 10.25522 

Pt 1.80621 | 10.25677 0.55365 9.74324 

SO; 0).74124 9.86996 1.34909 | 10.13004 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Weighed 


Sought 


Nitrogen (contd.) 
Pt 


Palladium 
K.PdClg 


Pd 


Pd(C,H7;N202)2 
PdCl:.2H2O0 


PdCle.Ci2HsN2 
Pdi; 
Pd(NOs)2 
Phosphorus 
AgsPO, 


AgsP20;7 


Al.O; 
AIPO. 


Ca; (PO,)2 
FePO, 


Mg2P.0; 


NasHPO, 
Na2HPO,.12H20 
NaNH,HPO,.4H2O 
(NH4)3sPO04.12M00; 


Le 


PO, 


P20; 


NacH PO,.12H:0 
Hep BEE Desist) 


Mg2P207 
(NH, 3PO,. 12Mo00; 


25 
P205.24Mo00; 
af 2V 11 
Ag;PO, 
AgsP207 
AIPO, 
FePO, 
Mg2P20; 
(NH,)3PO4.12Mo00; 
P20;.24Mo00; 
U2P20n 
AgsPO, 


Factor 


eh el = —) 


_ 


> 


mo 


— 


.64595 
. 14358 
. 63562 
55364 
.57410 
. 34990 
.34908 


33649 


. 74823 


26781 
53687 
73402 
00460 


9 
10 
9 
9 
9 
9 
8 
9 
9 
9 
9 
9 
10 
9 
9 
9 
9 
9.67263 
9 
10 
10 
10 
9 
9 
9 
9 
9 
W) 
9 
9 
9 
8 
8 
8 


Log cf Reciprocal 


+10 of Factor 


9.81020 54811 
9.15709 96476 
9.80320 57327 
9.74323 80623 
10.19703 63528 
9.54394 85796 
10.13004 74125 
10. 12597 74823 
9.87404 33649 
9.42783 73399 
9.72987 86265 
10.57217 26781 
10.30205 49883 
10.52960 29539 
10.33554 46181 


. 49982 
.27012 
.69795 
.47366 
.47040 
. 66446 


. 86923 
. 35582 
22927 
.00996 
.49657 
. 37007 
. 14368 
.89140 
. 76489 
.66051 
. 79914 


_ 
NRF OWNRK KK WOCOCOFN EF NRF ORWOURW NWWNOWOCOCCOFW i) ONOFF Oe 
> 
fan) 
~~ 
> 
bo 


.94471 
.10573 
.50763 
. 27386 
.44456 
.93116 
80466 
89427 
. 69893 
49237 
. 29702 
. 72614 
.53079 
.21775 | 60.56935 
.70424 | 19.75894 
.57772 | 26.44104 


11.13078 | 0.07400 
10.99004 | 0.10232 
10.55544 | 0.27833 
11.78234 | 0.01651 
10.36009 | 0.43642 
11.76385 | 0.01723 
11.06167 | 0.08676 
10.64418 | 0.22689 
10.50343 | 0.31374 
10.10860 | 0.77876 
10.20086 | 0.62971 
10.06884 | 0.85342 
11.29572 | 0.05062 
11.27725 | 0.05281 
10.57507 | 0.26603 
10.77069 | 0.16955 


Log of 
Reciprocal 
of Factor 

+10 


OOOOH OOOO 0000 OH WOOO 00 
iS 
co 
> 
oOo 
yy 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


, Log of 
Reciprocal | Reciprocal 


Weighed Factor of Factor | of Factor 
+10 
Phosphorus (contd.) 
P20; 4. 0. 9.37007 
0. ie 10.14369 
1: 0. 9.76440 
a 0. 9.66051 
om 0. 9.67263 
7 0. 9.80466 
2. 0. 9.69893 
5. 0. 9.29704 
NaNH,HPO,.4H2O Ose 0. 9.53080 
(NH,4)3sP04.12M00; 26. 0. 8.57784 
r 0. 2. 10.36010 
P.0;.24Mo00; 25. 0. 8.59622 
U2P201 5. 0. 9.29842 
P.0;.24Mo0; P 0.01722 } 11.76397 
PO, 0.05281 11 .27728 
P.O; 0.03947 11.40373 
UeP20n P 0.08676 ; 11.06176 
PO, 0.26603 3.75897 | 10.57507 
P.O; 0.19880 5.03018 | 10.70158 
Platinum 
H2PtCl..6H20 Beads 0.93852 1.06551 | 10.02756 
0.37673 2.65442 | 10.42397 
K.PtCle ECR. 6H20 1.06551 | 1 0.93852 9.97244 
Pt 0.40141 60359 | 2.49122 | 10.39541 
PtCh 0.69320 84086 | 1.44259 | 10.15915 
PtCl,.5H20 0.87854 94376 | 1.13825 | 10.05624 
(NH,)2PtCle Pt 0.43950 64296 | 2.27531 | 10.35704 
PtCh, 0.75897 88022 | 1.31758 | 10.11978 
PtCle 0.91854 96310 | 1.08868 | 10.03690 
Pt H2PtCl..6H20 2.65442 | 10.42397 | 0.37673 | 9.57603 
K.0 0.48287 68383 | 2.07095 | 10.31617 
K2PtCle 2.49121 39641 | 0.40141 | 9.60359 
(NH,)2PtCl, 2.27531 35704 | 0.43950 | 9.64296 
PtCh 1.72690 23727 | 0.57907 | 9.76273 
PtCl,.5H.0 2.18863 34017 | 0.45691 | 9.65983 
PtCh, K2PtCl. 1.44259 15915 | 0.69320 | 9.84086 
ea 1.31757 11978 | 0.75897 | 9.88022 
0.57907 76273 | 1.72691 | 10.23727 
PtCl,.5H20 PECL 1.13825 05624 | 0.87854 | 9.94376 
Pt 0.45691 65983 | 2.18861 | 10.34017 
PtCl, K2PtCl, 1.19199 07628 | 0.83893 | 9.92373 
(NH,)2PtCle 1.08869 03691 | 0.91854 |} 9.96310 
Potassium 
Ag KBr 1.10328 | 10.04269 | 0.90639 | 9.95732 
KCl 0.69116 | 9.83958 | 1.44684 | 10.16042 
KCIO; 1.13612 | 10.05543 | 0.88019 | 9.94458 
KCIO, 1.28444 | 10.10872 | 0.77855 | 9.89129 
KCN 0.60369 | 9.78081 | 1.65648 | 10.21919 
KI 1.53895 | 10.18723 | 0.64979 | 9.81277 
AgBr KBr 0.63378 | 9.80194 | 1.57783 | 10.19806 
KBrO; 0.88939 | 9.94909 | 1.12437 | 10.05091 
AgCl KCl 0.52019 | 9.71616 | 1.92237 | 10.28384 
KCIO; 0.85508 | 9.93201 | 1.16948 | 10.06799 
KCIO, 0.96672 | 9.98530 | 1.03443 | 10.01470 
AgCN KCN 0.48638 | 9.68698 | 2.05601 | 10.31302 
Agl KI 0.70709 | 9.84947 | 1.41425 | 10.15053 
KIO; 0.91154 | 9.95978 | 1.09704 | 10.04022 
BaCrO, K:CrO, 0.76658 | 9.88456 | 1.30450 | 10.11544 
K;2Cr.0; 0.58064 | 9.76391 | 1.72224 | 10.23609 
BaSO, KHSO, 0.58343 | 9.76599 | 1.71400 | 10.23401 
KS 0.47244 | 9.67435 | 2.11667 | 10.32565 
K.SO, 0.74664 | 9.87311 | 1.33933 | 10.12689 
Br 0.48933 | 9.68960 | 2.04361 | 10.31040 
KBr 1.48933 | 10.17299 | 0.67144 | 9.82701 
CaF; KF.2H.0 2.41114 | 10.38223 | 0.41474 | 9.61778 
CaSO, KF.2H.0 1.38286 | 10.14078 | 0.72314 | 9.85922 
1 K 1.10292 | 10.04255 | 0.90668 | 9.95745 
KCl 2.10292 | 10.32282 | 0.47553 | 9.67718 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of Rect 1 ane of 1 

. eclproca eciproca 

Weighed Sought Factor Factor of Factor \"or acter 

+10 10 
Potassium (contd.) 

Cl KCIO, 3.45677 | 10.53867 | 0.28929 | 9.46133 
KCIO, 3.90808 | 10.59196 | 0.25588 | 9.40804 

KO 1.32856 | 10.12338 | 0.75269 | 9.87662 

CO, KHCO, 2.27491 | 10.35696 | 0.43958 | 9.64304 
KGo; 3.14049 | 10.49700 | 0.31842 | 9.50300 

KO 2.14049 | 10.33051 | 0.46718 | 9.66948 

I KI 1.30811 | 10.11665 | 0.76446 | 9.88335 
KIO; 1.68634 | 10.22695 | 0.59300 | 9.77306 

K Br 2.04360 | 10.31040 | 0.48933 | 9.68960 
Cl 0.90668 | 9.95745 | 1.10292 | 10.04256 

KBr 3.04360 | 10.48339 | 0.32856 | 9.51661 

KCl 1.90668 | 10.28028 | 0.52447 | 9.71972 

KCIO; 3.13419 | 10.49614 | 0.31906 | 9.50387 

KCIO, 3.54337 | 10.54941 | 0.28222 | 9.45059 

KI 4.24546 | 10.62793 | 0.23555 | 9.37208 

KNO; 2.58572 | 10.41259 | 0.38674 | 9.58742 

K,0 1.20458 | 10.08084 | 0.83016 | 9.91916 

K2PtCl, 6.21467 | 10.79342 | 0.16091 | 9.20658 

K.S0O, 2.22835 | 10.34799 | 0.44876 | 9.65201 

Pt 2.49463 | 10.39701 | 0.40086 | 9.60299 

K;AsO, Mg2As.0; 0.60584 | 9.78236 | 1.65060 | 10.21764 
K(B[CeHs]s) K 0.10912 | 9.03790 | 9.16422 | 10.96210 
K,0 0.13144 | 9.11873 | 7.60803 | 10.88127 

KBr Ag 0.90639 | 9.95732 | 1.10328 | 10.04269 
AgBr 1.57783 | 10.19806 | 0.63378 | 9.80194 

Br 0.67144 | 9.82701 | 1.48934 | 10.17299 

K 0.32856 | 9.51662 | 3.04358 | 10.48338 

KO 0.39580 | 9.59748 | 2.52653 | 10.40253 

KBrO; AgBr 1.12436 | 10.05091 | 0.88939 | 9.94909 
KCi2H,O1wN; K 0.08192 | 8.91339 | 12.20703 | 11.08661 
KO 0.09868 | 8.99423 | 10.13377 | 11.00577 

KCl Ag 1.44685 | 10.16043 | 0.69116 | 9.83958 
AgCl 1.92238 | 10.28384 | 0.52019 | 9.71616 

Cl 0.47553 | 9.67718 | 2.10292 | 10.32283 

0.52447 | 9.71972 | 1.90669 | 10.28028 

KCIO; 1.64379 | 10.21585 | 0.60835 | 9.78415 

KCIO, 1.85840 | 10.26914 | 0.53810 | 9.73086 

K.CO; 0.92692 | 9.96704 | 1.07884 | 10.03296 

K2Cr.07 1.97299 | 10.29512 | 0.50684 | 9.70487 

KHCO; 1.34289 | 10.12804 | 0.74466 | 9.87196 

KNO, 1.35614 | 10.13230 | 0.73739 | 9.86770 

KO 0.63180 | 9.80058 | 1.58278 | 10.19942 

K2PtCl, 3.25941 | 10.51314 | 0.30680 | 9.48686 

K.SO, 1.16871 | 10.06770 | 0.85564 | 9.93229 

Pt 1.30836 | 10.11673 | 0.76432 | 9.88328 

KCIO; Ag 0.88019 | 9.94458 | 1.13612 | 10.05543 
AgCl 1.16948 | 10.06799 | 0.85508 | 9.93201 

Cl 0.28929 | 9.46133 | 3.45674 | 10.53867 

KCl 0.60835 | 9.78415 | 1.64379 | 10.21584 

KCl0, Ag 0.77855 | 9.89129 | 1.28444 | 10.10872 
AgCl 1.03443 | 10.01470 | 0.96672 | 9.98530 

Cl 0.25588 | 9.40804 | 3.90808 | 10.59196 

K 0.28222 | 9.45059 | 3.54333 | 10.54941 

KCl 0.53810 | 9.73086 | 1.85839 | 10.26914 

K:0 0.33995 | 9.53142 | 2.94161 | 10.46858 

KCN Ag 1.65648 | 10.21918 | 0.60369 | 9.78081 
AgCN 2.05602 | 10.31302 | 0.48638 | 9.68698 

K.CO; CO; 0.31842 | 9.50300 | 3.14051 | 10.49700 
KCl 1.07883 | 10.03295 | 0.92693 | 9.96705 

K,0 0.68158 | 9.83352 | 1.46718 | 10.16648 

KOH 0.81191 | 9.90951 | 1.23166 | 10.09049 

K2PtCle 3.51638 | 10.54610 | 0.28438 | 9.45390 

: K.SO, 1.26085 | 10.10067 | 0.79312 | 9.89934 

K.CrO, BaCrO, 1.30449 | 10.11544 | 0.76658 | 9.88456 
K2Cr20; BaCrO, 1.72220 | 10.23608 | 0.58065 | 9.76391 
KCl 0.50685 | 9.70488 | 1.97297 | 10.29512 

K:0 0.32021 | 9.50543 | 3.12295 | 10.49456 

KF.2H,0 CaF, 0.41474 | 9.61778 | 2.41115 | 10.38222 
a | a ee eerie ER 
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Log of 
: Log of : ad 
Weighed Sought Factor | Fatior | Resiprocal | Resiproca 
+10 +10 


Potassium (contd.) 


KF.2H,O CaSO, 0.72314 | 9.85922 1.38286 | 10.14078 
K2HAsO, Mg2As20; 0.71165 | 9.85227 1.40519 | 10.14774 
KHCO; KCl 0.74466 | 9.87196 1.34289 | 10.12804 
K:0 0.47046 | 9.67252 | 2.12558 | 10.32748 

K2PtCl, 2.42716 | 10.38510 | 0.41200 | 9.61490 

K:2S0, 0.87029 | 9.93966 | 1.14904 | 10.06034 

KHSO, BaSO, 1.71401 | 10.23401 | 0.58343 | 9.76599 
K.SO, 0.63988 | 9.80610 | 1.56279 | 10.19389 

KI Ag 0.64980 | 9.81278 1.53894 | 10.18722 
AglI 1.41425 | 10.15053 | 0.70709 | 9.84947 

I 0.76446 | 9.88335 | 1.30811 | 10.11665 

K 0.23555 | 9.37208 | 4.24538 | 10.62792 

K,0 0.28374 | 9.45292 | 3.52435 | 10.54708 

KIO; Agl 1.09705 | 10.04023 | 0.91154 | 9.95978 
I 0.59300 | 9.77305 1.68634 | 10.22695 

KMn0O, Mn:0; 0.49948 | 9.69852 | 2.00208 | 10.30148 
MnS 0.55051 | 9.74007 | 1.81650 | 10.25924 

K2MnO, Mn:0; 0.40041 | 9.60250 | 2.49744 | 10.39749 
MnSs 0.44132 | 9.64475 | 2.26593 | 10.35525 

KNO, K2SO, 1.02380 | 10.01022 | 0.97675 | 9.98978 
N203 0.44656 | 9.64988 | 2.23934 | 10.35012 

KNO; K 0.38674 | 9.58742 | 2.58572 | 10.41260 
KCl 0.73739 | 9.86770 | 1.35613 | 10.13230 

K20 0.46586 | 9.66826 | 2.14657 | 10.33174 

KePtCle 2.40344 | 10.38083 | 0.41607} 9.61917 

204 0.86179 | 9.93540 | 1.16038 | 10.06460 

0.13853 | 9.14154 | 7.21865 | 10.85846 

NH; 0.16844 | 9.22645 | 5.93683 | 10.77356 

NO 0.29678 | 9.47243 | 3.36950 | 10.52757 

. N20; 0.53414 | 9.72766 | 1.87217 | 10.27235 
K,0 Cl 0.75269 | 9.87662 | 1.32857 | 10.12338 
COz 0.46718 | 9.66948 | 2.14050 | 10.33052 

K 0.83016 | 9.91916 | 1.20459 | 10.08085 

KBr 2.52667 | 10.40255 | 0.39578 | 9.59745 

KCl 1.58284 | 10.19944 | 0.63178 | 9.80057 

KCIO; 2.60186 | 10.41529 | 0.38434 | 9.58472 

KCIO, 2.94155 | 10.46858 | 0.33996 | 9.53143 

K2CO; 1.46718 | 10.16648 | 0.68158 | 9.83352 

K»Cr2O; 3.12294 | 10.49456 | 0.32021 | 9.50543 

KHCO; 2.12558 | 10.32748 | 0.47046 | 9.67252 

KI 3.52439 | 10.54709 | 0.28374 | 9.45292 

KNO; 2.14655 | 10.33174 | 0.46586 | 9.66826 

KOH 1.19122 | 10.07599 | 0.83948 | 9.92401 

K2PtCle 5.15918 | 10.71258 | 0.19383 | 9.28742 

K.SO, 1.84990 | 10.26715 | 0.54057 | 9.73285 

N205 1.14657 | 10.05940 | 0.87217 | 9.94060 

KOH K.CO; 1.23164 | 10.09048 | 0.81193 | 9.90952 
K:0 0.83946 | 9.92400 | 1.19124 | 10.07600 

K2PtCle K 0.16091 9.20658 | 6.21465 | 10.79342 
KCl 0.30680 | 9.48686 | 3.25948 | 10.51315 

K.CO; 0.28438 | 9.45390 | 3.51642 | 10.54610 

KHCO; 0.41200 | 9.61490 | 2.42718 | 10.38510 

KNO; 0.41606 | 9.61916 | 2.40350 | 10.38084 

K;0 0.19383 | 9.28742 |} 5.15916 | 10.71258 

K.80, 0.35856 | 9.55456 | 2.78893 | 10.44544 

K2S0,. Ale(SO,)3.24H20 1.95218 | 10.29052 | 0.51225 | 9.70948 

K2S0,.Cr2(SO4)3.24H20 2.05512 | 10.31283 | 0.48659 | 9.68716 

KS BaSO, 2.11666 | 10.32565 | 0.47244 | 9.67435 
; K.SO, 1.58039 | 10.19877 | 0.63276 | 9.80124 
K2Si0; SiO, 0.38943 | 9.59043 | 2.56786 | 10.40958 
KSO, BaSO, 1.33933 | 10.12689 | 0.74664 | 9.87311 
K 0.44876 | 9.65201 2.22836 | 10.34799 

KCl 0.85565 | 9.93230 | 1.16870 | 10.06770 

K:CO; 0.79312 | 9.89934 | 1.26084 | 10.10066 

KHCO; 1.14904 | 10.06034 | 0.87029 | 9.93966 

KHSO, 1.56281 | 10.19390 | 0.63987 | 9.80609 

KNO, 0.97676 | 9.98979 1.02379 | 10.01021 

KNO; 1.16038 | 10.06460 | 0.86179 | 9.93540 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of eps | pate of 1 
. eciproca eciproca 
Weighed Sought Factor ete of Factor} ofiantee 
+10 
Potassium (contd.) 
K.8O, 20 0.54057 | 9.73285 | 1.84990 | 10.26715 
K2PtCl, 2.78889 | 10.44543 | 0.35857 | 9.55457 
KS 0.63276 | 9.80124 | 1.58038 | 10.19876 
SO; 0.45942 | 9.66221 | 2.17666 | 10.33779 
K.S0,.Al2(SO,)3.24H2O | KoPtClg 0.51224 | 9.70947 | 1.95221 | 10.29053 
K2SO,.Cre(SO,)3.24H20 | K2PtCl, 0.48658 | 9.68715 | 2.05516 | 10.31284 
Mg:As.0; K;As0, 1.65059 | 10.21764 | 0.60584 | 9.78236 
K,HAsO, 1.40519 | 10.14774 | 0.71165 | 9.85227 
Mn:0; KMn0O, 2.00207 | 10.30148 | 0.49948 | 9.69852 
K2MnOQ, 2.49731 | 10.39747 | 0.40043 | 9.60253 
MnS KMn0O, 1.81649 | 10.25923 | 0.55051 | 9.74077 
K.MnOQ, 2.26592 | 10.35524 | 0.44132 | 9.64475 
N KNO, 7.21847 | 10.85845 | 0.13853 | 9.14154 
NH; KNO; 5.93678 | 10.77355 | 0.16844 | 9.22645 
NO KNO; 3.36954 | 10.52757 | 0.29678 | 9.47243 
N20; KNO, 2.23934 | 10.35012 | 0.44656 | 9.64988 
N20; KNO; 1.87217 | 10.27235 | 0.53414 | 9.72765 
K;0 0.87217 | 9.94060 | 1.14657 | 10.05940 
Pt K 0.40086 | 9.60299 | 2.49464 | 10.39701 
< KCl 0.76431 | 9.88327 | 1.30837 | 10.11673 
SiO, K.Si0; 2.56783 | 10.40957 | 0.38943 | 9.59043 
SO; K2S0, 2.17664 | 10.33779 | 0.45942 | 9.66221 
Praseodymium > 
Pr Pr.0; 1.17032 | 10.06832 | 0.85447 | 9.93169 
Pr.0; Pr 0.85447 | 9.93169 | 1.17032 | 10.06831 
Pr,On Pr 0.82770 | 9.91787 | 1.20817 | 10.08213 
Rhenium 
CooHigNs. HReO, Re 0.33038 | 9.51901 | 3.02682 | 10.48098 
(CsHs)4AsReO, Re 0.29392 | 9.46823 | 3.40229 | 10.53177 
hodium 
Na;RhCle 0.26757 | 9.42744 | 3.73734 | 10.57256 
Rh NasRhCl, 3.73735 | 10.57256 | 0.26757 | 9.42744 
RhCl, h 0.49175 | 9.69174 | 2.03355 | 10.30826 
Rubidium 
AgCl 0.59635 | 9.77550 | 1.67687 | 10.22450 
RbCl 0.84368 | 9.92618 | 1.18528 | 10.07382 
Cl Rb 2.41080 | 10.38216 | 0.41480 | 9.61784 
RbCl 3.41071 | 10.53284 | 0.29319 | 9.46715 
Rb AgCl 1.67688 | 10.22450 | 0.59635 | 9.77550 
Cl 0.41480 | 9.61784 | 2.41080 | 10.38216 
RbCl 1.41477 | 10.15069 | 0.70683 | 9.84932 
Rb.CO; 1.35106 | 10.13068 | 0.74016 | 9.86933 
Rb:O 1.09360 | 10.03886 | 0.91441 | 9.96114 
Rb2PtCle 3.38569 | 10.52965 | 0.29536 | 9.47035 
Rb.SO, 1.56195 | 10.19367 | 0.64023 | 9.80634 
RbB(CeHs)« Rb 0.21119 | 9.32467 | 4.73507 | 10.67533 
Rb,O 0.23096 | 9.36354 | 4.32975 | 10.63647 
RbCl AgCl 1.18527 | 10.07382 | 0.84369 | 9.92618 
Cl 0.29319 | 9.46715 | 3.41076 | 10.53285 
Rb 0.70683 | 9.84932 | 1.41477 | 10.15069 
Rb:CO; 0.95493 | 9.97997 | 1.04720 | 10.02003 
Rb.O 0.77296 | 9.08816 | 1.29373 | 10.11184 
Rb2PtCl, 2.39301 | 10.37896 | 0.41788 | 9.62105 
Rb.SO, 1.10399 | 10.04297 | 0.90581 | 9.95704 
Rb2CO; Rb 0.74019 | 9.86934 | 1.35100 | 10.12066 
RbCl 1.04720 | 10.02003 | 0.45493 | 9.97997 
RbHCO, 1.26864 | 10.10335 | 0.78825 | 9.89666 
Rb2PtCl, 2.50595 | 10.39897 | 0.39905 | 9.60103 
Rb.SO, 1.15609 | 10.06299 | 0.86498 | 9.93701 
RbClO, b 0.46220 | 9.66483 | 2.16357 | 10.33517 
Rb.CO; 0.62446 | 9.79550 | 1.60138 | 10.20449 
RbCl 0.65390 | 9.81551 | 1.52929 | 10.18448 
RbHCO, 0.79218 | 9.89883 | 1.26234 | 10.10118 
Rb.O 0.50546 | 9.70369 | 1.97840 | 10.29632 
Rb2SO, 0.72193 | 9.85850} 1.38518 | 10.14151 
RbHCO; Rb;:CO; 0.78831 | 9.89670 | 1.26854 | 10. 10330 
Rb2PtCl, 1.97546 | 10.29567 | 0.50621 | 9.70433 
Rb.SO, 0.91136 | 9.95969 | 1.09726 | 10.04031 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of : Log of 
Weighed Sought Factor Factor | Reciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 
Rubidium (contd.) 
Rb20 Rb 0.91441 9.96114 1.093860 | 10.03887 
RbCl 1.293868 | 10.11182 0.77299 9.88817 
Rb2PtCl, 3.09591 | 10.49079 0.32301 9.50922 
Rb2SO, 1.42827 | 10.15481 0.70015 9.84519 
Rb2PtCl, Rb 0.29537 9.47037 3.38558 | 10.52963 
RbCl 0.41787 9.62103 2.39309 | 10.37896 
Rb.CO; 0.39905 9.60103 2.50595 | 10.39898 
RbHCO; 0.50624 9.70436 1.97535 | 10.29565 
Rb.O 0.32301 9.50922 3.09588 | 10.49079 
Rb2SO, Rb 0.64022 9.80633 1.56196 | 10.19367 
RbCl 0.90577 9.95701 1.10403 | 10.04298 
Rb:CO; 0.86498 9.93701 1.15610 | 10.06300 
RbHCO; 1.09730 | 10.04033 0.91133 9.95968 
Rb2O 0.70015 9.84520 1.42827 | 10.15481 
Samarium 
Sm:0; Sm 0.86235 9.93568 1.15962 | 10.06431 
Scandium 
Se203 Se 0.65196 9.81422 1.53384 | 10.18578 
Se (CoHeNO). 
(C,5HsNOH) Se 0.07221 8.85860 | 138.84850 | 11.14140 
Se203 0.11076 9.04438 9.02853 | 10.95562 
Selenium 
H.SeO; Se 0.61224 9.78692 1.63335 | 10.213808 
H.SeO, Se 0.54466 9.73613 1.83601 | 10.26389 
PbSeO, Se 0.22550 9.35315 4.43459 | 10.64685 
SeO. 0.31689 9.50091 3.15567 | 10.49909 
Se H:SeO3 1.63336 | 10.21308 0.61223 9.78691 
H2SeO, 1.83599 | 10.26387 0.54467 9.73613 
SeO, 1.40527 | 10.14776 0.71161 9.85224 
SeO; 1.60790 | 10.20626 0.62193 9.79374 
SeO, Se 0.71161 9.85224 1.40526 | 10.14776 
SeO; Se 0.62193 9.79374 1.60790 | 10.20626 
Silicon 
BaSiFs SiF, 0.37249 9.57111 2.68464 | 10.42888 
: Si0, 0.21503 9.383250 4.65051 | 10.66750 
H2Si0; SiO, 0.76933 9.88611 1.29983 | 10.11388 
K.SiFs SiF, 0.47249 9.67439 2.11645 | 10.32561 
SiO. 0.27277 9.43580 3.66609 | 10.56420 
Si SiO. 2.13932 | 10.33027 0.46744 9.66973 
SiC Cc 0.29955 9.47647 3.33834 | 10.52353 
Si 0.70045 9.84538 1.42765 | 10.15462 
Sik, BaSiF, 0.26847 9.42890 3.72481 | 10.57110 
K.SiFs 2.11645 | 10.32561 0.47249 9.67439 
SiF, SiO. 0.57730 9.76140 1.73220 | 10.23860 
SiO, BaSiF’s 4.65041 | 10.66749 0.21503 9.33250 
H2Si0; 1.29983 | 10.113888 0.76933 9.88611 
K,SiF 5 3.66614 | 10.56421 0.27277 9.43580 
Si 0.46744 9.66973 2.13931 | 10.33027 
SiF, 1.738221 | 10.238861 0.57730 9.76140 
SiO; 1.26627 | 10.10252 0.78972 9.89747 
SiO, 1.53256 | 10.18542 0.65250 9.81458 
Si2O 0.60058 9.77857 1.66506 | 10.22182 
Si(OH), 1.59965 | 10.20403 0.62514 9.79597 
$i02.12M00O; Si 0.01571 8.19618 | 63.65372 | 11.80382 
SiO. 0.03362 8.52660 | 29.74420 | 11.47340 
SiO; SiO, 0.78972 | 9.89747 | 1.26627 | 10.10252 
SiO, S102 0.65250 9.81458 1.53257 | 10.18542 
SiO SiO, 1.66505 | 10.22142 0.60058 9.77857 
a Wael SiO. 0.62514 | 9.79598 | 1.59964 | 10.20402 
ilver 
Ag AgBr 1.74079 | 10.24075 | 0.57445 | 9.75925 
AgCl 1.32866 | 10.12341 0.75264 9.87659 
AgCN 1.24120 | 10.09384 0.80567 9.90616 
AglI 2.17645 | 10.33775 0.45946 9.66225 
AgNO; 1.57481 | 10.19723 0.63500 9.80277 
AgeO 1.07416 | 10.03107 0.93096 9.96893 
Ag;PO, 1.29347 | 10.11176 0.77311 9.88824 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Weighed 


ilver (contd.) 


Ss 
Ag 


AgBr 
AgCl 


Sought 


NaHSO, 
NaHSO,.H20 
Na.S 

Na.SO; 
Na2SO3.7H20 


NasSO, 
NaeSQ,. 10H20 
a2B,O7 


Na2B,O7.10H:0 
Na 


Na2B,O, 


Na2HAsO; 
NasHAsO, 


Factor 


RPOPRWRNRFOOFCOCOCOCOCOOCOOCOCORFSOOCCrOCCrH 


Rr OOOSFMOFOPNOFOOFRPREPREHOFRONKFRFOFOCOCOCOCOOCOCOrHSOSO 


.40313 
. 74079 
. 32866 
. 17646 
57445 
.42555 
. 75264 
. 18526 
.80845 
.55754 
. 24736 
.80567 
.65034 
45946 
.54054 
63499 
.84370 
.93096 
23693 
77311 
. 71269 
. 384991 
. 34991 
.79358 
.04261 
04262 
.85000 
.85000 


. 95392 
.54179 
. 38958 
.54798 
40777 
.74267 
85429 
63846 
.51439 
.59157 
33438 
. 54002 
.08032 
.60857 
38043 
.44511 
73895 
. 28770 
. 28770 
38781 
.05321 
. 05894 
07551 
88996 
77853 
64846 
64846 
87410 
40829 
40829 
81356 
54195 
18116 
.18115 
. 24419 
39954 
. 75725 
09454 
.19761 


Log of 

ed Reciprocal | Reciprocal 

+10 of Factor | of Factor 

+10 

10.14710 0.71269 9.85290 
9.86970 1.34991 | 10.13030 
9.51675 | 3.04266 | 10.48325 
10.07058 | 0.85001 9.92942 
9.75925 1.74080 | 10.24075 
9.62895 | 2.34990 | 10.37105 
9.87659 1.32866 | 10.12342 
10.07382 | 0.84370 | 9.92619 
9.90765 1.23693 | 10.09235 
9.74628 1.79359 | 10.25372 
9.39333 4.04269 | 10.60667 
9.90616 1.24120 | 10.09384 
9.81314 1.53766 | 10.18686 
9.66225 2.17647 | 10.33775 
9.73283 1.85000 | 10.26717 
9.80277 1.57483 | 10.19723 
9.92619 1.18526 | 10.07381 
9.96893 1.07416 | 10.03107 
10.09235 | 0.80845 | 9.90765 
9.88824 1.29348 | 10.11176 
9.85290 1.40313 | 10.14710 
10.13030 | 0.74079 | 9.86970 
10.37105 | 0.42555 | 9.62895 
10. 25372 0.55754 | 9.74628 
10.48325 | 0.32867 | 9.51676 
10.60666 | 0.24736 | 9.39333 
9.92942 1.17647 | 10.07058 
10.26717 0.54054 | 9.73283 
9.97951 1.04831 | 10.02049 
9.73383 1.84573 | 10.26617 
10. 14288 0.71964 | 9.85712 
9.73876 1.82488 | 10.26123 
9.61042 2.45236 | 10.38959 
9.87080 1.34649 | 10.21921 
9.93161 1.17056 | 10.06839 
9.80513 1.56627 | 10.19487 
9.71129 1.94405 | 10.28871 
9.77201 1.69042 | 10.22799 
9.52424 | 2.99061 | 10.47577 
9.73241 1.85178 | 10.26759 
10.03355 | 0.92565 9.96645 
9.78431 1.64320 | 10.21569 
10.14001 0.72441 9.85998 
10.15990 | 0.69199 | 9.84010 
10.43758 | 0.36510 | 9.56241 
9.45894 | 3.47584 | 10.54106 
10.10981 0.77658 | 9.89019 
9.58862 2.57858 | 10.41138 
10.02252 | 0.94948 | 9.97749 
10.02488 | 0.94434 | 9.97513 
10.03161 0.92979 9.96838 
10.27645 | 0.52911 9.72355 
9.89128 1.28447 | 10.10873 
9.81188 1.54212 | 10.18812 
10.21708 | 0.60663 9.78292 
9.94156 1.14403 | 10.05844 
10.38171 0.41523 | 9.61829 
10. 14869 0.71008 9.85131 
9.91039 1.22917 | 10.08961 
10.18807 | 0.64853 | 9.81193 
9.25806 | 5.51998 | 10.74194 
10.07231 0.84663 9.92769 
9.38773 | 4.09517 | 10.61227 
9.60156 | 2.50288 | 10.39844 
9.87924 1.32057 | 10.12076 
10.03923 | 0.91363 | 9.96077 
10.07832 | 0.83500 | 9.92169 _ 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of : Log of 
Weighed Sought Rater Bactor Reciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 
Sodium (contd.) 
MgCl: NaCl 1.22756 | 10.08904 0.81462 9.91096 
Mg2P207 NaoHPO, 1.27565 | 10.10573 0.78391 9.89427 
NazHPO,.12H20 3.21828 | 10.50763 0.31072 9.49237 
NaNH,HPO,.4H:O 1.87870 | 10.27386 0.538228 9.72614 
Na;PO, 1.47318 | 10.16825 0.67880 9.83174 
Na,P207.10H20 2.00414 | 10.30193 0.49897 9.69807 
N NaNO; 6.06815 | 10.78306 0.16479 9.21693 
Na Br 3.47585 | 10.54106 0.28770 9.45894 
Cl 1.54212 | 10.18811 0.64846 9.81188 
I 5.52003 | 10.74194 0.18116 9.25806 
NaBr 4.47585 | 10.65088 0.22342 9.34912 
NaCl 2.54213 | 10.40520 0.39337 9.59480 
Na2CO; 2.30513 | 10.36269 0.48382 9.63731 
NaHCO; 3.65410 | 10.56278 0.27367 9.43723 
Nal 6.52003 | 10.81425 0.15337 9.18574 
Na.O 1.34797 | 10.12968 0.74186 9.87032 
NazSO, 3.08921 | 10.48985 0.32371 9.51016 
Na2B,0; B20; 0.69198 9.84009 1.44513 | 10.15991 
H;BO; 1.22916 | 10.08961 0.81356 9.910389 
BF, 2.50287 | 10.39844 0.39954 9.60156 
Na2B,07.10H:0 B20; 0.36510 9.56241 2.73898 | 10.43759 
H;BO; 0.64853 9.81193 1.54195 | 10.18807 
KBF, 1.32057 | 10.12076 0.75725 9.87924 
NaBr Ag 1.04831 | 10.02048 0.95392 9.97951 
AgBr 1.82489 | 10.26123 0.54798 9.73876 
Br 0.77658 9.89019 1.28770 | 10.10981 
Na 0.22342 9.34912 4.47588 | 10.65088 
: Na2O 0.30116 9.47880 3.382049 | 10.52120 
NaC2H;02.Mg(C2H302)s. 
3U02(C2H302)2.63H20 | Na 0.01527 8.18375 | 65.50075 | 11.81625 
NaBr 0.06833 8.83464 | 14.63400 | 11.16536 
Na2CO; 0.03519 8.54646 | 28.41474 | 11.45354 
NaCl 0.03881 8.58895 | 25.76589 | 11.41104 
NaF 0.02788 8.44536 | 35.86286 | 11.55465 
NaHCO; 0.05579 8.74654 | 17.92500 | 11.25346 
Nal 0.09954 8.99801 | 10.04590 | 11.00199 
NaNO; 0.05644 8.75162 | 17.71667 | 11.24837 
Na.O 0.02058 8.31345 | 48.59086 | 11.68655 
NaOH 0.02656 8.42426 | 37.64746 | 11.57574 
NaSO, 0.04716 8.67361 | 21.20261 | 11.32638 
NaC2H;302.Zn (C2H302)2. 
3U02(C2H302)2.64H20 | Na 0.01495 8.17461 | 66.89410 | 11.852389 
NaBr 0.06691 8.82549 | 14.94545 | 11.17450 
Na2CO; 0.03446 8.53730 | 29.01999 | 11.46270 
NaCl 0.03800 8.57981 | 26.31440 | 11.42019 
NaF 0.02733 8.43621 | 36.62601 | 11.56379 
NaHCO; 0.05466 8.73739 | 18.30663 | 11.26261 
Nal 0.09747 8.98886 | 10.25977 | 11.01114 
NaNO; 0.05527 8.74247 | 18.09398 | 11.25753 
NaOH 0.02601 8.41511 | 38.44970 | 11.58489 
Na2,O 0.02015 8.30430 | 49.62532 | 11.69570 
Na2SO, 0.04618 8.66446 | 21.65392 | 11.33554 
Na2CO; CaCO; 0.94434 9.97513 1.05894 | 10.02488 
CaO 0.52911 9.72355 1.88997 | 10.27645 
CaSO, 1.28447 | 10.10873 0.77853 9.89128 
CO, 0.41523 9.61829 2.40830 | 10.38171 
Na 0.43381 | 9.63730 | 2.30516 | 10.36270 
NaCl 1.10281 | 10.04250 0.90677 9.95750 
NaHCO; 1.58520 | 10.20008 0.63084 9.79992 
NaOH 0.75474 9.87780 1.32496 | 10.12220 
Na2O 0.58477 9.76699 1.71007 | 10.23301 
NaSO, 1.34015 | 10.12715 0.74619 9.87285 
Na2CO;3.10H;0 NaSO, 0.49639 9.69582 2.01455 | 10. 30417 
NaCl Ag 1.84573 | 10.26617 0.54179 9.73383 
AgCl 2.45236 | 10.38958 0.40777 9.61042 
Cl 0.60663 9.78292 1.64845 | 10.21707 
Na 0.39337 9.59480 2.54214 | 10.40520 
NaClo; 1.82129 | 10.26038 0.54906 9.73962 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of | peciorocal | Resieratal 
a eciproca e€ciproca. 
Weighed Sought Factor See of Factor | of Factor 
+10 
Sodium (contd.) 
NaClO, 2.09503 | 10.32118 | 0.47732 | 9.67881 
Na»CO; 0.90677 | 9.95750 | 1.10282 | 10.04251 
NaHCO; 1.43742 | 10.15759 | 0.69569 | 9.84242 
Na:HPO, 1.21451 | 10.08440 | 0.82338 | 9.91560 
Na.O 0.53025 | 9.72448 | 1.88590 | 10.27552 
NaCl Na:SO, 1.21521 | 10.08465 | 0.82290 | 9.91535 
NaClo; AgCl 1.34650 | 10.12921 | 0.74267] 9.87080 
NaCl 0.54906 | 9.73961 | 1.82129 | 10.26038 
NaClO, AgCl 1.17055 | 10.06839 | 0.85430 | 9.93161 
NaCl 0.47732 | 9.67881 | 2.09503 | 10.32119 
NaF CaF, 0.92979 | 9.96838 | 1.07551 | 10.03161 
NasHAsO; Mg2As20; 0.91362 | 9.96077 | 1.09455 | 10.03923 
NasHAsO, Mg2As2.0; 0.83499 | 9.92168 | 1.19762 | 10.07832 
NaHCO; Na 0.27366 | 9.43721 | 3.65417 | 10.56279 
NaCl 0.69569 | 9.84242 | 1.43742 | 10.15759 
Na»CO; 0.63083 | 9.79991 | 1.58521 | 10.20009 
Na.O 0.36889 | 9.56690 | 2.71084 | 10.43310 
NasHPO, Mg2P.0; 0.78392 | 9.89427 | 1.27564 | 10.10573 
NaCl 0.82338 | 9.91560 | 1.21451 | 10.08440 
Na.O 0.43660 | 9.64008 | 2.29043 | 10.35992 
Na.P20; 0.93654 | 9.97153 | 1.06776 | 10.02847 
P20; 0.49994 | 9.69892 | 2.00024 | 10.30108 
Na:HPO,.12H20 Mg:P20; 0.31072 | 9.49237 | 3.21833 | 10.50763 
Na.P20; 0.37122 | 9.56963 | 2.69382 | 10.43037 
PO; 0.19816 | 9.29702 | 5.04643 | 10.70298 
NaHSO; SO. 0.61564 | 9.78933 | 1.62433 | 10.21076 
NaHSO, BaSO, 1.94404 | 10.28871 | 0.51439 | 9.71129 
NaHS0O,.H.0 BaSO, 1.69039 | 10.22799 | 0.59158 | 9.77201 
Nal Ag 0.71964 | 9.85712 | 1.38958 | 10.14288 
AgI 1.56626 | 10.19486 | 0.63846 | 9.80513 
I 0.84662 | 9.92769 | 1.18117 | 10.07231 
Na 0.15337 | 9.18574 | 6.52018 | 10.81426 
Na.O 0.20674 | 9.31542 | 4.83699 | 10.68458 
NaNH,HPO,.4H,0 Mg:P20; 0.53228 | 9.72614 | 1.87871 | 10.27386 
NH; 0.08146 | 8.91094 | 12.27596 | 11.08905 
P.O; 0.33946 | 9.53079 | 2.94586 | 10.46921 
NaNO; N 0.16479 | 9.21693 | 6.06833 | 10.78307 
Na.O 0.36461 | 9.56183 | 2.74266 | 10.43818 
NH; 0.20037 | 9.30183 | 4.99077 | 10.69817 
NO 0.35303 | 9.54781 | 2.83262 | 10.45219 
N.0; 0.63539 | 9.80304 | 1.57384 | 10.19696 
Na,O Br 2.57854 | 10.41137 | 0.38782 | 9.58863 
Cl 1.14401 | 10.05843 | 0.87412 | 9.94157 
CO, 0.71008 | 9.85131 | 1.40829 | 10.14869 
I 4.09501 | 10.61225 | 0.24420 | 9.38775 
Na 0.74185 | 9.87032 | 1.34798 | 10.12968 
NaBr 3.32039 | 10.52119 | 0.30117 | 9.47881 
NaCl 1.88587 | 10.27551 | 0.53026 | 9.72449 
Na.CO; 1.71008 | 10.23302 | 0.58477 | 9.76699 
NaHCO; 2.71078 | 10.43310 | 0.36890 | 9.56691 
Na:HPO, 2.29044 | 10.35992 | 0.43660 | 9.64008 
Nal 4.83686 | 10.68457 | 0.20675 | 9.31545 
NaNO; 2.74265 | 10.43817 | 0.36461 | 9.56183 
NaOH 1.29065 | 10.11081 | 0.77480 | 9.88919 
NaSO, 2.29176 | 10.36017 | 0.43635 | 9.63984 
N20; 1.74269 | 10.24122 | 0.57383 | 9.75878 
SO; 1.29176 | 10.11118 | 0.77414 | 9.88882 
NaOH Na:CO; 1.32495 | 10.12220 | 0.75475 | 9.87780 
NasO 0.77479 | 9.88918 | 1.29067 | 10.11082 
Na,P20; Na»HPO, 1.06775 | 10.02847 | 0.93655 | 9.97153 
NasHPO,.12H20 0.26938 | 9.43037 | 3.71223 | 10.56963 
Na,yP207.10H20 Mg2P.0; 0.49897 | 9.69807 | 2.00413 | 10.30193 
NaS BaSO, 2.99062 | 10.47576 | 0.33438 | 9.52424 
Na.SO; BaSO, 1.85176 | 10.26758 | 0.54003 | 9.73242 
- SO, 0.50827 | 9.70609 | 1.96746 | 10.29391 
NaSO;.7H.0 BaSO, 0.92564 | 9.96644 | 1.08033 | 10.03356 
SO2 0.25407 | 9.40495 | 3.93592 | 10.59505 
Na.SO, BaSQ, 1.64319 | 10.21569 | 0.60857 | 9.78431 
Na 0.32370 | 9.51014 | 3.08928 | 10.48986 
wage 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of Reciprocal Bere cal 
Weighed Pougtis Factor ay o of Factor | of Factor 
+10 
Sodium (contd.) 
NaCl 0.82289 9.91534 1.21523 | 10.08466 
Na:CO; 0.74619 9.87285 1.34014 | 10.21715 
NazCO;.10H20 2.01451 | 10.30417 0.49640 9.69583 
Na2O 0.43635 9.63984 2.29174 | 10.36016 
SO; 0.56365 9.75101 1.77415 | 10.24899 
Na2S0O,.10H20 BaSO, 0.72441 9.85998 1.38043 | 10.14001 
Na2U207.2ZnU207 Na 0.02369 8.37457 | 42.21190 | 11.62544 
Na2O 0.03193 8.50420 | 31.31851 | 11.49579 
NH; NaNH,HPO,.4H2O 12.27607 | 11.08906 0.08146 8.91094 
NaNO; 4.99070 | 10.69816 0.20037 9.30183 
NO NaNO; 2.83258 | 10.45218 0.35304 9.54782 
N20; NaNO; 1.57382 | 10.19695 0.63540 9.80305 
Na2O 0.57382 9.75878 1.74271 | 10.24123 © 
P20; Na2HPO, 2.00020 | 10.30107 0.49995 9.69893 
NazHPO,.12H.O 5.04623 | 10.70297 0.19817 9.29704 
NaNH,sHPO,.4H20 2.94578 | 10.46920 0.33947 9.53080 
SO. NaHSO; 1.62442 | 10.21070 0.61560 9.78930 
Na.SO; 1.96756 | 10.29393 0.50824 9.70607 
SO; Na,O 0.77414 9.88882 1.29176 | 10.11118 
NaSO, 1.77414 | 10.24899 0.56365 9.75101 
Strontium 
CO. SrCO; 3.35446 | 10.52562 0.29811 9.47438 
SO; SrO 1.29424 | 10.11202 0.77265 9.88798 
SrSO, 2.29422 | 10.36063 0.43588 9.63937 
Sr SrCO; 1.68489 | 10.22657 0.59351 9.77343 
Sr(NOs3)2 2.41532 | 10.38298 0.41402 9.61702 
SrO 1.18261 | 10.07284 0.84559 9.92716 
SrSO, 2.09633 | 10.32146 0.47702 9.67854 
SrCl. SrCO; 0.93124 9.96906 1.07384 | 10.03094 
SrO 0.65363 9.81533 1.52992 | 10.18467 
SrSO, 1.15865 | 10.06395 0.86307 9.93605 
SrCO; CO, 0.29811 9.47438 3.35447 | 10.52562 
Sr 0.59351 9.77343 1.68489 | 10.22657 
SrCl. 1.07383 | 10.03095 0.93125 9.96907 
Sr(HCOs)2 1.42010 | 10.15232 0.70418 9.84768 
Sr(NOs3)2 1.43352 | 10.15640 0.69758 9.84359 
SrO 0.70189 9.84627 1.42472 | 10.15373 
SrSO, 1.24419 | 10.09489 0.80374 9.90511 
SrC.0, Sr 0.49886 9.69798 2.00457 | 10.30202 
SrO 0.58996 9.77082 1.69503 | 10.22918 
Sr(HCOs)> SrCO; 0.70417 9.84768 1.42011 | 10.15232 
SrO 0.49425 9.69395 2.02327 | 10.30602 
Sr(IO3)2 Sr 0.20031 9.30170 4.99226 | 10.69829 
SrO 0.23688 9.37453 4.22155 | 10.69829 
Sr(NOs3)2 Sr 0.41402 9.61702 2.41434 | 10.38298 
SrCO; 0.69759 9.84360 1.43351 | 10.15640 
SrO 0.48963 9.68987 2.04236 | 10.31014 
SrSO, 0.86793 9.93849 1.15217 | 10.06151 
SrO SO; 0.77265 9.88798 1.29425 | 10.11202 
Sr 0.84559 9.92716 1.18261 | 10.07284 
SrCl. 1.52992 | 10.18467 0.65363 9.81533 
SrCO; 1.42472 | 10.15373 0.70189 9.84627 
Sr(HCO,), 2.02326 | 10.30605 0.49425 9.69395 
Sr(NOs). 2.04237 | 10.31014 0.48963 9.68987 
rSO, 1.77263 | 10.24862 0.56413 9.75138 
SrSO, SO; 0.438588 9.63937 2.29421 | 10.36063 
Sr 0.47703 9.67855 2.09630 | 10.32145 
SrCl, 0.86308 9.93605 1.15864 | 10.06395 
SrCO; 0.80373 9.90511 1.24420 | 10.09489 
Sr(NOs), 1.15217 | 10.06151 0.86793 9.93848 
rO 0.56413 9.75138 1.77264 | 10.24862 
Sulfur 
As2S3 HS 0.41555 9.61862 2.40645 | 10.38138 
N) 0.39097 9.59214 2.55774 | 10.40786 
BaSO, FeS, 0.25702 9.40997 3.89077 | 10.59003 
HS 0.14602 9.16441 6.84838 | 10.83559 
H2SO; 0.35166 9.54612 2.84366 | 10.45388 
H.S8O, 0.42021 9.62347 2.37976 | 10.37653 
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Weighed 


Sulfur (contd.) 


Ci2Hi2N2.H2SO,4 
Cds 


FeS, 
HS 


H.2S80O; 
H2S80, 


(NH4)2SO, 
Ss 


SO, 
SO, 


SO, 
Tantalum 
Ta 


TaC 
TaCl; 


Ta2O, 
Ta20; 


Tellurium 
H2TeO, 
HeTeO,.2H:0 
Te 


(TeO2) 2903 
Terbium 
Dg 7 


Thallium 
eu 


Sought 


H.SO, 


(TeO2)2SO; 
Te 


Te 
Te 


Factor 


Log of 
ss Sa Reciprocal | Reciprocal 
+10 of Factor | of Factor 
+10 


NRONWRNNOCORPNNNROANWOCOCCOCOCSO 


CORMOR OR HB Hee eH eH HO =) COCR RB RE REFRHOO OrorocoooorrfH 


14682 


28377 
47497 
. 62093 
. 30337 
.03914 


99772 
23501 
85218 
70240 
87198 
74197 


. 77895 
. 67798 


LL 


9.13792 | 7.27908 | 10.86208 
9.43851 | 3.64325 | 10.56149 
9.53532 | 2.91528 | 10.46468 
9.61445 | 2.42966 | 10.38555 
9.05526 | 8.80514 | 10.94474 
9.53181 2.93893 | 10.46819 
9.37275 | 4.23890 | 10.62725 
9.34627 | 4.50532 | 10.65372 
10.59004 | 0.25702 | 9.40997 
10.38138 | 0.41555 | 9.61862 
10.83560 | 0.14602 | 9.16441 
10.62725 | 0.23591 | 9.37275 
10.37093 | 0.42567 | 9.62907 
10.45287 | 0.35166 | 9.54612 
10.37653 | 0.42021 | 9.62347 
10.12946 | 0.74224 | 9.87054 
9.91186 | 1.22502 | 10.08814 
9.87054 | 1.34729 | 10.12946 
9.78239 1.65046 | 10.21760 
10.40786 | 0.39097 | 9.59214 
10.86208 | 0.13738 | 9.13792 
10.65373 | 0.22196 | 9.34627 
10.56149 | 0.27448 | 9.43851 
10.46468 | 0.34302 | 9.53532 
9.62907 | 2.34924 | 10.37093 
10.21761 0.60589 | 9.78239 
10.38555 | 0.41158 | 9.61445 
10.29659 | 0.50514 | 9.70341 
10.08674 | 0.81897 | 9.91327 
8.79413 | 16.06451 | 11.20587 
9.97209 1.06638 | 10.02791 
9.70341 1.97965 | 10.29659 
9.79041 1.62127 | 10.20985 
10.01602 | 0.96379 | 9.98398 
9.91327 1.22105 | 10.08673 
10.20985 | 0.61680 | 9.79014 
9.98398 | 1.03757 | 10.01602 
9.81893 1.51731 | 10.18108 
9.74480 | 1.79969 | 10.25520 
10.18108 | 0.65906 | 9.81893 
10.25520 | 0.55565 | 9.74480 
10.09718 | 0.79950 | 9.90282 
10.13868 | 0.72665 | 9.86133 
10.19438 | 0.63918 | 9.80562 
9.90282 1.25078 | 10.09718 
9.86133 1.37618 | 10.13868 
9.80562 1.56450 | 10.19438 
9.92953 1.17618 | 10.07048 
9.44738 | 3.56964 | 10.55263 
10.06947 | 0.85218 | 9.93053 
10.05949 | 0.87198 | 9.94051 
10.10849 | 0.77896 | 9.89151 
10.16878 | 0.67798 | 9.83122 
10.20976 | 0.61693 | 9.79024 
10.11507 | 0.76724 | 9.88493 
10.01668 | 0.96233 | 9.983832 
10.30055 | 0.50057 | 9.69946 
10.09167 | 0.80971 | 9.90833 
9.93053 1.17346 | 10.06947 
10.23106 | 0.58741 | 9.76894 
9.94051 1.14682 | 10.05951 
10.24104 | 0.57406 | 9.75896 
9.89151 1.28378 | 10.10850 
9.83122 1.47497 | 10.16878 


GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of | Reciprocal | Reheroeal 
: eciproca eciproca 
Weighed Sought Factor Brey of Factorl of Factor 
+10 
Thallium (contd.) 
AMIDE 4ul 0.61693 9.79024 1.62093 | 10.20976 
T1.PtCle 1.23244 | 10.09076 0.81140 9.90924 
TINO; 1 0.76724 9.88493 1.30338 | 10.11507 
TlePtCle 1.53272 | 10.18546 0.65243 9.81453 
T1,0 gut 0.96223 9.98332 1.03914 | 10.01668 
Tl:PtCle 1.92247 | 10.28386 0.52016 9.71614 
Tl.PtCle Tl 0.50057 9.69946 1.99772 | 10.30054 
TICl 0.58741 9.76894 1.70239 | 10.23106 
T1.CO; 0.57406 9.75896 1.74198 | 10.24105 
1I 0.81140 9.90924 1.23244 | 10.09076 
TINO; 0.65244 9.81454 1.53271 | 10.18546 
TlLO 0.52016 9.71614 1.92249 | 10.28386 
T1SO, 0.61821 9.79114 1.61757 | 10.20886 
TlLSO, | 0.80971 9.90833 1.23501 | 10.09167 
ThPtCl, 1.61757 | 10.20886 0.61821 9.79114 
Thorium 
su ThO, 1.13790 | 10.05610 0.87881 9.94390 
Th(C,HsNO),. 
(CsHs-NOH) Th 0.24327 9.38609 4.11066 | 10.61391 
ThO, 0.27682 9.44220 3.61246 | 10.55781 
ThCl, ThO, 0.70626 9.84896 1.41590 | 10.15103 
Th(NO3)4.6H2O ThO, 0.44898 9.65223 PY PHOAE || DEY pei 
ThO, Th 0.87881 9.94390 1.13790 | 10.05610 
ThCh 1.41590 | 10.15103 0.70626 9.84896 
Th(NO;)4.6H20 2.22729 | 10.34778 0.44898 9.65223 
Thulium 
eee Tm 0.87561 9.94231 1.14206 | 10.05769 
in 
Sn SnCl. 1.59744 | 10.20342 0.62600 9.79657 
SnCl:.2H,O 1.90100 | 10.27898 0.52604 9.72102 
SnCl, 2.19479 | 10.34140 0.45562 9.65860 
SnCl,.(NH,Cl)2 3.09622 | 10.49083 0.32297 9.50916 
SnO 1.13480 | 10.05492 0.88121 9.94508 
SnO, 1.26961 | 10.10367 0.78764 9.89633 
SnCl, Sn 0.62600 9.79657 1.59744 | 10.20342 
Sn0O2 0.79478 9.90025 1.25821 | 10.09975 
SnCly.2H2,O0 Sn 0.52604 9.72102 1.90100 | 10.27898 
SnO, 0.66786 9.82469 1.49732 | 10.17531 
snCl, Sn 0.45562 9.65860 2.19481 | 10.34139 
SnO, 0.57846 9.76227 1h 7P A878) || IU CRYLG 
SnCl.(NH,Cl)2 Sn 0.32297 9.50916 3.09626 | 10.49084 
SnO, 0.41005 9.61284 2.43873 | 10.38716 
SnO Sn 0.88121 9.94508 1.13480 | 10.05491 
SnO. 1.11879 | 10.04875 0.89382 9.95125 
SnOQ, Sn 0.78764 9.89633 1.26962 | 10.10367 
SnCl, 1.25821 | 10.09976 0.79474 9.90023 
SnCl..2H,O 1.49731 | 10.17531 0.66786 9.82469 
SnCl, 1.72871 | 10.23772 0.57847 9.76228 
SnCl,.(NH,Cl)>2 2.43872 | 10.38716 0.41005 9.61284 
SnO 0.89382 9.95125 1.11879 | 10.04875 
Titanium 
K.TiF F 0.47472 9.67644 2.10650 | 10.32356 
K 0.32573 9.51286 3.07003 | 10.48714 
Ti 0.19951 9.29996 5.01228 | 10.70004 
TiO, 0.33279 9.52217 3.00490 | 10.47783 
Tr K,TiF 5.01232 | 10.70004 0.19951 9.29996 
TiC 1.25073 | 10.09717 0.79953 9.90283 
TiO. 1.66806 | 10.22222 0.59950 9.77779 
TiC C 0.20049 9.30210 4.98778 | 10.69791 
‘4 0.79953 9.90283 1.25073 | 10.09717 
TiO(C,HsNOCl.)» iyi 0.09776 8.99016 | 10.22913 | 11.00984 
TiO» 0.16306 9.21285 6.13271 | 10.78765 
TiO(C,H,.ON)s2 Ty 0.13600 9.13354 7.35294 | 10.86646 
TiOz 0.22685 9.35574 4.40820 | 10.64426 
TiO» KoTiFs 3.00488 | 10.47782 0.33279 9.52217 
Ti 0.59950 9.77779 1.66806 | 10.22221 
TiC 0.74969 9.87488 1.33388 | 10.12512 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of | Reciprocal | Recreroval 
. veciproca eciproca 
Weighed Sought Factor Easier of Factorier Tatton 
+10 
Tungsten 
FeWO, WwW 0.60539 | 9.78203 | 1.65183 | 10.21797 
wo; 0.76344 | 9.88277 | 1.30986 | 10.11722 
Mgwo, Ww 0.67552 | 9.82964 1.48034 | 10.17036 
wo; 0.85189 | 9.93038 | 1.17386 | 10.06962 
MnWO, Ww 0.60719 | 0.78332 | 1.64693 | 10.21668 
wo; 0.76571 | 9.88406 | 1.30598 | 10.11593 
PbWO, Ww 0.40403 | 9.60641 | 2.47506 | 10.39359 
wo; 0.50952 | 9.70716 | 1.96263 | 10.29284 
WwW W2C 1.03266 | 10.01396 | 0.96837 | 9.98604 
WC 1.06532 | 10.02748 | 0.93869 | 9.97252 
wo, 1.17405 | 10.06969 | 0.85175 | 9.93031 
wo; 1.26108 | 10.10075 | 0.79297 | 9.89925 
W:C 6: 0.03163 | 8.50010 | 31.61555 | 11.49990 
0.96837 | 9.98604 | 1.03266 | 10.01396 
WC Cc 0.06133 | 8.78767 | 16.30523 | 11.21233 
WwW 0.93868 | 9.97252 | 1.06533 | 10.02749 
wo, WwW 0.85175 | 9.93031 | 1.17405 | 10.06969 
WO0.(C,H.ON): Ww 0.36467 | 9.56190 | 2.74221 | 10.43810 
WO; 0.45987 | 9.66264 | 2.17453 | 10.33736 
wo; Ww 0.79297 | 9.89926 | 1.26108 | 10.10074 
Uranium 
UO, 1.13444 | 10.05478 | 0.88149 | 9.94522 
U;0s 1.17925 | 10.07160 | 0.84800 | 9.92840 
U:P20u 1.49981 | 10.17604 | 0.66675 | 9.82396 
UO, U 0.88149 | 9.94522 | 1.13444 | 10.05478 
U30¢ 1.03950 | 10.01682 | 0.96200 | 9.98318 
U.P.01n 1.32268 | 10.12145 | 0.75604 | 9.87854 
UO.(C,H.ON)>. 
(C,H;ON) U 0.33835 | 9.52937 | 2.95552 | 10.47063 
UO, 0.38384 | 9.58415 | 2.60525 | 10.41585 
U;05 U 0.84799 | 9.92839 | 1.17926 | 10.07161 
UO, 0.96199 | 9.98317 | 1.03951 | 10.01683 
U0O2(NO3;)2.6H2O 1.78864 | 10.25252 | 0.55908 | 9.74747 
UO.(NO3)2.6H20 U;0 0.55909 | 9.74748 | 1.78862 | 10.25252 
UP20n1 U 0.66675 | 9.82396 | 1.49981 | 10.17603 
UO, 0.75639 | 9.87875 | 1.32207 | 10.12125 
Vanadium 
VC 1.23578 | 10.09194 | 0.80921 | 9.90806 
V20s5 1.78518 | 10.25168 | 0.56017 | 9.74832 
VC re 0.19080 | 9.28058 | 5.24109 | 10.71942 
Vv 0.80921 | 9.90806 | 1.23577 | 10.09194 
VO, V205 0.79120 | 9.89829 | 1.26390 | 10.10171 
V205; V 0.56017 | 9.74832 | 1.78517 | 10.25168 
VG 0.69225 | 9.84026 | 1.44456 | 10.15974 
VO. 1.26390 | 10.10171 | 0.79120 | 9.89829 
Ytterbium 
Yb YbO; 1.13870 | 10.05641 | 0.87819 | 9.94359 
Yb.03 Yb 0.87820 | 9.94359 | 1.13869 | 10.05640 
Yttrium 
Y:0; 1.26994 | 10.10378 | 0.78744 | 9.89622 
220) Y 0.78744 | 9.89622 | 1.26994 | 10.10378 
inc 
BaSO, ZnS 0.41744 | 9.62059 | 2.39555 | 10.37941 
ZnSO,.7H;0 1.23196 | 10.09059 | 0.81171 | 9.90940 
Zn ZnNH,PO, 2.72877 | 10.43596 | 0.36647 | 9.56404 
ZnO 1.24476 | 10.09508 | 0.80337 | 9.90492 
Zn2P207 2.33043 | 10.36744 | 0.42911 | 9.63257 
ZnS 1.49044 | 10.17332 | 0.67094 | 9.82668 
Zn(CyH-sNO),. Zn 0.18483 | 9.26677 | 5.41038 | 10.73323 
ZnO 0.23007 | 9.36186 | 4.34650 | 10.63814 
ZnCl, ZnO 0.59708 | 9.77603 | 1.67482 | 10.22397 
ZnCO; ZnO 0.64899 | 9.81224 | 1.54086 | 10.18777 
(Zn[CsH;N]2).(SCN)2 Zn 0.19241 | 9.28423 | 5.19724 | 10.71577 
ZnO 0.23951 | 9.37932 | 4.17519 | 10.62068 
ZnNH.PO, Zn 0.36646 | 9.56403 | 2.72881 | 10.43597 
ZnO 0.45616 | 9.65912 | 2.19221 | 10.34089 
ZnO Zn 0.80337 | 9.90492 | 1.24476 | 10.09509 
ZnCl, 1.67482 | 10.22397 | 0.59708 | 9 
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GRAVIMETRIC FACTORS AND THEIR LOGARITHMS (Continued) 


Log of 
Log of Reci 4 
: ‘ procal | Reciprocal 
Weighed Sought Factor pees of Bacto 1 of Factor 
+10 
Zinc (contd.) 
ZnCO3 1.54086 | 10.18776 0.64899 9.81224 
ZnNH,4PO, 2.19221 | 10.34088 0.45616 9.65912 
Zn2P20; 1.87219 | 10.27235 0.53413 9.72765 
ZnS 1.19737 | 10.07823 0.83516 9.92177 
ZnSO,.7H2O 3.53373 | 10.54823 0.28299 9.45177 
Zn2P207 Zn. 0.42911 9.63257 2.33040 | 10.36743 
ZnO 0.53413 9.72765 1.87220 | 10.27235 
ZnS BaSO, 2.39556 | 10.37941 0.41744 9.62059 
Zn. 0.67094 9.82668 1.49045 | 10.17332 
Zn 0.83516 9.92177 1.19738 | 10.07822 
ZnSO,.7H20 2.95125 | 10.47001 0.33884 9.52999 
ZnSO,.7H.O BaSO, 0.81171 9.90940 1.23197 | 10.09060 
ZnO 0.28299 9.45177 3.53369 | 10.54823 
Zn$ 0.33884 9.52999 2.95125 | 10.47001 
Zirconium 
K.2ZrF Zr 0.32187 9.50768 3.10684 | 10.49232 
ZrF, 0.58999 9.77084 1.69494 | 10.22915 
ZrF 5 0.72407 9.85978 1.38108 | 10.14022 
ZrO: 0.43478 9.63827 2.30001 | 10.36173 
Zr ZrOz 1.35080 | 10.13059 0.74030 9.86941 
ZrC 1.13166 | 10.05372 0.88366 9.94629 
Zr (BrCsH60s)4 Zr 0.09020 8.95521 | 11.08647 | 11.04479 
ZrO 0.12184 9.08579 8.20749 | 10.91421 
Zr (CsH703)4 Zr 0.13110 9.11760 7.62777 | 10.88240 
ZrO2 0.17709 9.24819 5.64685 | 10.75181 
ZrC C 0.11635 9.06577 8.59476 | 10.93424 
Zr 0.88366 9.94629 1.13166 | 10.05372 
ZrO. Zr 0.74030 9.86941 1.35080 | 10.13059 
ZrC 0.83777 9.92312 1.19365 | 10.07687 
Zr2P207 Zr 0.34402 9.53658 2.90681 | 10.46342 
ZrO2 0.46470 9.66717 2.15193 | 10.33283 
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PHYSICAL CONSTANTS OF MINERALS 
Compiled by Ralph Kretz 


The following table presents data for many of the more common minerals. 
In order to avoid duplication and save space, very few cross references are given in the body of the table. If the name sought 
is not found in the table, consult the synonym index given below. 
Specific gravities are given at normal atmospheric temperatures, a more precise statement being valueless considering the 


rge variations in natural minerals. 


Hardness is given in terms of Mohs’ scale. (See under Hardness.) 


Indices of refraction for the sodium line, \ = 5893 A, unless otherwise indicated. Li, \ = 6708 A. Indices will invariably be 
given in the order w, « or a, 8, y. Uniaxial crystals are considered positive if « > w, negative if w > ¢, Biaxial crystals are con- 


sidered positive if is nearer a in value than it is y and negative if 8 is nearer y than a, 


ABBREVIATIONS 
ons Meaning of we Meaning of . Meaning of 
Abbreviation abhiatvinhon Abbreviation abbreviation Abbreviation abbreviation 
-| blue rhombohedral 
black greenish .| rhombic 
blackish hexagonal sometimes 
.-| bluish .| iridescent ..| tarnishes 
brown monoclinic .| tetragonal 
brownish often triclinic 
pale violet 
purple white 
radioactive yellow 
Fe, ferrous iron redish yellowish 
Fe, ferric iron 
SYNONYM INDEX 
Compound sought Listed Compound sought Listed 
ACMTITG Fo hve clear le ta Aegirine Lead sulfate ........... Anglesite 
A gates this scipoe sincere 6 Quartz (impure) Lead sulfide ........... Galena 
Aluminum hydroxide...| Boehmite, Diaspore, Gibbsite Limonite joc. eee ade Goethite (impure) 
Amphiboléy. cs.) snes Actinolite, Anthophyllite, Lithiophyllite.......... Triphylite 
Cummingtonite, Glaucophane, Lithium mica..........| Lepidolite 
; Hornblende, Riebeckite, Tremolite|| Lodestone............. Magnetite 
Antimony oxide........ Senarmontite, Valentinite Magnesium carbonate ..| Magnesite 
Antimony sulfide ....... Stibnite Magnesium hydroxide. .| Brucite 
Arsenic oxide.......... Arsenolite, Claudetite Magnesium oxide...... Periclase 
Arsenic sulfide......... Orpiment, Realgar Magnesium sulfate..... Kieserite 
Barium carbonate ...... Witherite Manganese carbonate . .| Rhodochrosite 
Barium sulfate ........ Barite Manganese hydroxide . .| Pyrochroite 
Barytes Renata wee eed es Barite Manganese oxide...... Hausmannite, Manganosite, 
BSUXibe seer irae Gibbsite, Boehmite, Diaspore Pyrolusite 
Brimstone. iciccon.0.cier oes Sulfur Manganese sulfide ..... Alabandite 
Bronszite. neo cee. Orthopyroxene Meerschaum........... Serpentine 
Cadmium sulfide....... Greenockite Mica i2-ie oaart aoe Muscovite, Paragonite, Phlogopite, 
Calamine ayejaacseetta Hemimorphite Biotite, Lepidolite 
Calcium carbonate ..... Aragonite, Calcite, Vaterite Native copper......... edie 
Calcium sulfate ........| Anhydrite, Gypsum Native gold Qiwen osc oc Gol 
Calcium sulfide ........ Oldhamite Nickel oxide........... Bunsenite 
Carborundum.......... Moissanite Nickel sulfide .......... Millerite 
Chalcedony Quartz (impure, fibrous) Orthite sc aoncne« ane Allanite 
Chinaclay.. Kaolinite Penniniteeaae: eaes ce tees Chlorite 
Chloanthite Skutterodite Peridoté, eons sete Olivine 
Chromespinel.......... Chromite Pistacite: 308 2 cca owe ss Epidote 
Chrysoliteste .o-..an se Serpentine Pitchblende........... Uraninite 
‘Chlnoptolite;sss. eee Heulandite Plagioclasa, 8 is) secs Albite, Oligoclase, Andesine, 
Clayminerals.......... Illite, Kaolinite, Montmorillonite Anorthite 
Clinochlore............| Chlorite Potassium chloride ..... Sylvite 
Cobaltbloom........... Erythrite Potassium sulfate ...... Arcanite 4 
Copper chloride ........ Nantokite Pyroxené scree: ss ae Diopsite, Angite, Aegirine, Jadeite, 
Copper oxide.......... Cuprite Pigeonite, Eustatite, 
Copper sulfide ......... Chalecocite, Covellite,, Digenite Orthopyroxene 
imeraldiy.ni. eee eryl Rooksalt oo jae ts ase Halite 
Bmery. icici Mixture of Corundum, Magnetite|| Ruby................. Corundum 
and other minerals apphiresscsherscaeaste. Corundum 
Epsom salt ............| Epsomite Silioact seco eect Christobalite, Quartz, Tridymite 
Feldspar;*:..'.. 222 es Orthoclase, Microcline, Silver chloride .........] Cerargyrite 
Anorthoclase, Albite, Oligoclase, Silver iodide ........... Jodyrite, Miersite 
d ‘ Andesine, Anorthite Silver sulfide.......... Acanthite, Argentite 
Bibrolite sorts ne erer Sillimanite Smalltites acces seve ct Skutterotite ; 
lin titays sere ie oe Quartz (impure) Soapstoness4. save sees Mixture of Tale and other minerals 
Fluorapatite...........] Apatite Sodium chloride....... Halite 
Biworsparsnde® soca ee Fluorite Sodium sulfate ........ Thenardite 
Garnet................]| Almandine, Pyrope, Spessartite, Strontium carbonate . . .| Strontianite 
Andradite, Grossularite, Strontium sulfate ...... Celestite 
nag Uvarovite, Hydrogrossularite Thorium oxide......... Thorianite 
Garnierite.............] Serpentine (Ni-bearing) Tin oxide Sanne. eer Cassiterite 
Glauber galticcnnetneees Mirabilite Titanites.....0sn eee Sphene 4 
Hyacinth..............| Zircon Titanium oxide........ Anatase, Brookite, Rutile 
Iceland spar...........| Calcite Uranium oxide........ Uraninite ‘ 
Tdocrase-20k vere Vesuvianite Zeolite: «i.ccgeawes cakes Natrolite, Mesolite, Scolecite, 
Iron carbonate ... . | Siderite Thomasonite, Harmatome, 
Iron hydroxide .| Goethite, Lepidocrocite Eddingtonite, Heulandite, Stilbite, 
Tron(oxide sine citar Hematite, Magnetite Phillipsite, Chabazite, Gmelinite, 
fron'spinel jester Hercynite Levyn, Laumontite, Mordenite 
Iron Sulfid Ob rersneelel=ts Marcasite, Pyrite, Pyrrhotite Zincblende Sphalerite 
Lapis lazuli............| Lazurite Zinc carbonate ........ Smithsonite 
Lead carbonate ........ Cerussite Zine Oxide eteue esis! Zincite 
Lead chloride.......... Cotunnite Zino spinel s..c:22 sae « Gahnite 
Lead chromate........ Crocoite Zinc sulfide........... Sphalerite, Wurtzite 
Leadioxide' 74 dats. Mes - Litharge, Minium Zirconium oxide....... Baddeleyite 
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PHYSICAL CONSTANTS OF MINERALS 


ST LL ae a ae ay laa ea PS a er 


Name Formula 
VACANGhIte set eete re teel|| Ane etalk Mateos ts arsiclose) sie sjaccats 
Actinolite.......... CoS ite Fe) SisOn (OH, IQ haear 
Aegirine Speed ae ctone NaFet3si206 
Akermanite........ ace Wanted aise 
Alabandite......... coye Baar eek, ee 
Albite se cucees ce - ING@AIS Is Uatcr tripe ayeiewictare aiateisns 
Allanitescrsiiascis ¢- (Can, Cs, La, Y,Th)2(Fe,Fet3,T 

$is012(0H) 
Allemontite........ ASND pin han adtin veiosiustoertraec 
Almandine......... a Cede Pali isieres steve ates 
PAE a iets ere eal CL Ottorine cieiatpetiert slebyeicte\arairicls 
Aluminite.......... ih ($0) (Oz. THsOueee cre ese 
Alnnites Aa cee (K, OREM e ieee ee cacoeeehiar 
Alunogen.......... Al2(SOs)3.18H20.............- 
Amblygonite....... (Li, Ro MiPOD CE, OR) aoe ae a. 
IWAGR? oe cone NaAlSi206.H20.........-.-.-- 
AvintasOnraassecc-: MO sree nerottesiseevisine sey 
AlsOSi Odie c aaron «access cn stas.« 
4 ane 7-9.5[CaAl]o.3_0.5) AlSi2Os 
PhAgSbweracatckees ects 
me HIB isOies chess ae asic cis /ee 
Mev cecensseeccesesocetes 


Anorthite. . 44 aAls OF ea rane EO CD ORCC 
Anorthoclase. SA UNG VALS IgQlarciney a(etemieietes mare 
Anthophyllite...... Me te)selat0%, F)2.. 
Antimony.......... Bhix Sins tae Biactasedachiccs ss 
Apatitelsencts<cc. - Cas(POs)a(OH,F,Cl)........... 
Apophyllite........ KF 1a sSis)20.8H20 Saiki fierawace 
Aragonite.......... CaCO Sicneacnas ots nae acne ve 
AF CANE ia oc. iis 15s KeSOdivac os hose te saseuieeacing « 
Argentite.......... PA ope a re eee cae 
IAEBONIO Getter) cicte es o'5)| Sao tele sive, x's irits> Aanclsiiiani*idday 
Arsenolite.......... AssOsseacdegadiddecrccns cies: 
Arsenopyrite....... RASS rad: Acta at chemere cas 
Atacamite......... Cus(OH sClotaateuee cas eee ac 
Augelites: a: orcs... Alo(PO4)(OH)s.......... Erno 
Augitesek oot can: (Ca,Mg, Fe, Fe*?, Ti, Al)2(Si,Al)20 
Autunite........... ee 0 ne 
Axinitetes. oc ccces 3 (Ca,Mn,Fe)3Al2BO3Sis012(0H) . 
ABUTIO eae oss ead Po he BIR o9 civic esp alam ibieis 
Baddeleyitesoscs<. -Worloaenagss co nadie e rsiee otaaaegls 
Bariteshceccccdus Boe); a eae ae Leesan nee 
Benitoite.......... DALKGs)8 ches hs asian vies 
Bertrandite........ Bei8i207(OH)2. 5... oe cee 
Beryl. cites csr egies stherseae estate aisiaioct ss 
Beryllonite......... 
Biotite..... 5 
Bismuth... 
Bismuthinite....... 
Bixbyites coduiess oes (Mn,Fe)203. a aaale eisreiess 
Bloedite........... NaeMg(S01)2 4N20. 
Boehmite.......... ALOCOB ern cere. ne steer acayersis ce 
Boracite#......... MgsBOisClased te acaccs nese 
Boraxee Wecccs ccc Na2Bs07.10H20.............. 
Bornitesssees ce oie GRISNES Ars. neni te tucincetnies 
Boulangerite....... Ph pSbaS106 Beg hte a: classe aarore als 
Bournonite......... PHCUSDSs! cag. saes 6c ces 0 csieie 
Braggitetssccne.c.. PES ev cals eo aactetoas ferent > 
Braunite. «025.5% pM, BiaOsngea. ct occa lotus 
Bravoite tanec... in WHO RAR a cb ornteod: ocnneee 
Broithaptitesse-5,. | NiISD ace. 1ai sarah ck et tans alae 
Brochantite........ C80.) rt 6 OR POR 
Bromyrite AgBi 
Brookitey..,.:rass +> 
Brucitess6 iste 07» 
Bunsenite.......... 
Cacoxenite 
Caloite: tae cass CaCOs 
Caledonite 
Valomele so ison. 
Cancrinite 
Carnalite. . . 
Carnotite... 
Cassiterite 

Yelestite...in...:. 

OISIGN dose eae s,s. 0 
Cervantite 
Cerargyrite 

PUSBILO Meee. s 3 
Chabazite.......... 
Chalcocite 
Chalcanthite 
Chalcopyrite 
Chiglites: 2o65 vic20. 
Chiloritesd . s.505.2-- (Mg, Al,Fe)12(Si, Al)sO20(OH)16. . 
Chloritoid......... (Fe,Mg,Mn)2(AlFet?) AlsO2Si04( 


Hard- 


Sp. gr. ce 


Bye oteeeetenrent 7.2-7.3 2-2.5 
EBM tee SON 3.02-3.44 |5-6 
3.55-3.60 |6 


rhomb.(?), iron-blk. 
monocl., pa. to dk. gri 
monocl., dk. grn. to as blk. 


tetr., col., gray-grn., br. 
cub., iron-blk., tarn., br. 


2. 
i) (Al, Fe*3)2 |3.4-4.2 5-6.5 monocl., pa. br. to blk 
cub., red, dk. red, blk. 


monocl. (2), w 


ib oh pak 
cub., wh., pink, gra 
ee ee ae 3.90 ‘ 


ae tarae sigheters 3.13-3.16 
Bonraannnn 2.65-2.68 
amvbodugiiae 5.33-5.37 


Spechuuchayscnye: 3.859 
incor nciers 6.37-6.39 


f-7) 


gray 
.5 | rhomb., pink, wh., ee 
tricl., wh., gray, gr 


PPS aT 
wn o 
ee a 


irides 
cub., brik: red, blk., somet. yel., 


wo 


one col., blsh. wh., vit. 


PES NE 
Talis 


ioe. eat ae 


tricl., wh, ‘yel., grn., blk 
tricl., col., wh. 


hex., tin-wh 
hex., grn., wh., yel., br. red, bl.. 


Sa a? 


thomb., col., wh. 

sean ae rhom., col., wh. 

cub., blksh. lead gray 

hex., tin-wh., tarn. dk. gray 


monocl., silver-wh., to steel gray 


2.696 
6s scant caus 3.23-3.52 
3 2 


bo Or Co Cr Co DD 


tricl., br., yelsh. 


rhbdr., ‘bl, purp., col. 
thomb., col. 


ace ys monocl., col., wh., pa. yel. 
monocl., blk., dk. br., redsh. br. 
rhbdr., silver-wh. to redsh wh. 


iridesc. 
cub., blk. 


F VPRANISPHSHS 


won for} 
Bronk asce 


rhomb., wh. 


iridese 


wr opty led eae 


ss 
woe 


rhomb., steel gray to blk 
ere Bes tetr., steel gray 

tetr., brns. blk. to steel gray 
cub., steel gray 


~ 
Le 
g 
Te 
On 


a 


cub., dk. ‘pistachi io-grn. 


grnsh. 


wo 


rhomb., dk. grn., blsh. grn. 


oo 


monocl., col., wh., yel. 


FPSPESTESS SRNATSAT 


is) 


rhomb., blksh., lead gray 


tetr., brass-yel., tarn., iridisc. 
tetr., wh. to col. 


Nwwnwnrwr 
>_> 


2.6-3.3 
OW)oee ce 3.51-3. 80 


Se 


monocl., triel., dk. grn. 


B-18] 


Crystalline form and color 


1.599-1. 688, 1.612-1.697, 1.622-1.705 
1.750-1. 776, 1.780-1. 820, 1. 800-1. 836 


1.632, 1.640 


tricl., col., wh., somet. yet pink, grn. 1.527, 1.531, 1.538 
1 


oe tin-wh. to redsh., gray, tarn. gray-brnsh. 
kK 


cub., tin-wh. ee yelsh. tarn:bronze-yel;~Uran | eye ee ae gt ee. Cee 
h. 1.459, 1.464, 1.47 

rhbdr., wh., gray, yel., redsh., br. , 
tricl., col., wh.; yelsh. wh., redsh. wh. 


eR Raed 3.0-3.1  |5.5-6 | tricl., wh., yelsh. wh., grnsh. wh., blah. wh., 


tetr., br., yelsh. br., redsh. br., bl., blk., grn., 


1 
1 
1 
1.479-1.493 
2 
1 
1 


rhomb.» dk. steel SNe somet. tarn. yel. or 
rhomb. . Col., wh., somet. gray, yelsh., grn. 
rhbdr., ‘br., yelsh. br., grnsh. br., pink 

rhomb., wh., gray, grn., br., yelsh. br., dk. br. 


5 
6 
5 
5 tetr., col., wh., pink, pa. yel., pa. grn. 
4 
5 


cub., wh., somet. blsh., yelsh., redsh. tinge 


thomb., grn., dk. grn., blksh. grn. 
monocl., col., wh., yelsh. wh., rose 
monocl., pa. br., br., purp. br., grn., blk. 
tetr., yel., somet. grnsh. yel. to pa. grn. 


monocl., col., yel., gr., es de br., br., blk. 
rhomb., “col., ‘wh.., somet. br., dk. br., gray 


hex., col., wh., blsh. grn., grnsh. yel., yel., bl. 


6 
5 1 
5 1 
6 1 
5 1 
7 1 
4 monocl., azure bl., dk. bl., pa. bl. 1 
2.13, 2.19, 2.20 
5 1 
5 1 
1 
8 1 
6 1 
3 1 
5 


thomb., lead gray to tin-wh., tarn. yel. or 


monocl., col., somet. blsh.-grn. or redsh. 


rhomb., col., wh., gray, yel., blsh.-grn., grn. 
monocl., col., wh., gray, blsh. or grnsh-wh. 
cub., copper red to pinchbeck br., tarn. purp., 


monocl., blsh. lead gray, oft, with yel. spots 


hex., pa. copper red to vit., tarn. 
monocl., emerald-grn. to blksh. grn., pa. grn. 
cub., col., gray, yelsh., grnsh.-br. 

rhomb., br., yelsh. br., redsh. br., blk. 

hex., wh., pa. grn., gray, bl., yel., 


hex., yel. to brnsh.-yel., redsh. yel., 
vhbdes col., wh., somet. gray, yel., pink, bl. 


tetr., col., wh., gray, yelsh. wh., br. 
hex., col., wh., pa. bl., pa. grn., yel., redsh. 
rhomb., col., wh., oft. "redsh., somet. yel., 
rhomb. or monocl., bright yel., yel., grnsh. yel. 
tetr., yelsh. or redsh. br., brnsh.-bik. 
rhomb., col., wh.. pa. bl., redsh., grnsh., brnsh. 


ll lh Dell el eel ed _ 


rhomb. (?)., yel., wh., somet. redsh.-wh. 
cub., col., gray, ‘grnsh. -br., tarn. purp., yelsh. 
rhomb., col., wh., gray, somet. bl., blk. +) Brn. 
rhbdr., ‘redsh. -wh., wh., yelsh., grnsh. 


tw 


tricl., dk. bl. to sky bl., somet. grnsh. 


monocl., grn., wh., yel., pink, br., red 


Index of refraction (Na) 


. 690-1. 791, 1. 700-1. 815, 1. 706-1. 828 


572, 1.592 
459-1. 475, 1.461-1.478, 1.470-1. 485 
591, 1.604, 1.613 


5612, 2.4880 


- 629-1. 640, 1. 633-1. 644, 1.638-1.650 
544-1. 555, 1. 548-1. 558, 1.551-1. 563 


. 887 
.8771, 1.8826, 1.8937 
. 5698, 1.5754, 1.6136 


.577, 1.585, 1.590 
. 523, 1.528, 1.529 
596-1. 694, 1.605-1.710, 1.615-1.722 


.629-1. 667, 1.624-1. 666 


1 
1 
1 
1.690-1.750, 1.510-1.548 
1 
1 
1 


-530-1.531, 1.680-1.681, 1.685-1.686 
4935, 1.4947, 1.4973 


1 
RE . 535, 1.535-1.537 
1 


831, 1.861, 1.880 

. 5736, 1.5759, 1.5877 

671-1. 735, 1.672-1.741, 1.703-1.761 
577, 1.553 

674-1. 693, 1.681-1.701, 1.684-1.704 
. 730, 1.758, 1.838 


. 6362, 1.6373, 1.6482 

. 757, 1.804 

. 589, 1.602, 1.613 

. 565-1. 590, 1. 567-1. 598 

5520, 1.5579. 1.561 

.565-1. 625-1. 605-1. 696, 1.605-1.696 


.483, 1.486, 1.487 


. 66, 1.66, 1.67 
4466, 1.4687, 1.4717 


1 
1.64-1.65, 1.65-1. 66, 1.65-1.67 
1 
1 


ee 728, 1.771, 1.800 


2. 3831, 2.5843, 2.7004 

1. 560-1. 590, 1. 580-1. 600 
(Li) 2.37 

575-1. 585, 1. 635-1. 656 


658-1. 740, 1.486-1.550 

. 815-1. 821, 1. 863-1. 869, 1.906-1.912 
973, 2.656 

. 528-1. 507, 1. 503-1. 495 

466, 1.475, 1.494 

75, 1.92, 1.95 

006, 2.0972 

. 621-1. 622, 1.623-1. 624, 1. 630-1. 631 
. 579-1. 587, 1.583-1.593, 1. 588-1. 600 


071 
1. 8036, 2.0765, 2.0786 
1.470-1.494 


1.349, 1.342 
1.57-1.66, 1.57-1.67, 1.57-1.67 
1. 713-1. 730, 1.719-1.734, 1.723-1.740 


PHYSICAL CONSTANTS OF MINERALS (Continued ) 


Name Formula Sp. gr Hare 
Chondrodite ...... Mg(OH,F)2.2Mg2Si0u...........- 00. e eee 3.16-3.26 16.5 
Chromite.......... Fe ai ate wane thao einai 4.5-5.1 5.5 
Chrysoberyl........ BeAlsOgerpecste ec dte ns -wisleae eee sales 3.65-3.85 |8.5 
Chrysocolla........ CuSi0s. SHO pace nrcre cartes eseneeicnigtien ~2.4 2 
Cinnabar.......... Fg ere oe siete. a o:a'a. ssa arasoubansis Rote stays 8.090 2-2.5 
Claudetite......... gs Os satin tiie ieee cts Saaiolan sosieee aaouee 4.15 2.5 

linozoisite........ ORATSisOix(OH).c cecevee:s esis viele vaisews 3.21-3.38 16.5 
@olalertecssgt ei ORS arc on vere itd sp ote «peg ae 6.33 5.5 
Colemanite ....... CasBeQOrt. BHO atin tre eis hain 6 cess 2.42-2.43 14.5 
Columbite......... (Fe: Mn)(CbiTa)s06s c.creciewe sun dnciare seine 5.15-5.25 16 
Connellite.......... Cuis(SO4)Cla(OH) 32.3H20(?)..........225. 3.36 3 
Copiapite.......... (FeMg) Fes*3(SO4)6(OH)2.20H20........... 2.08-2.17 |2.5-3 
Copper sec cictioe del Clients tre mtcretntte eile o:c1seiete nts esthaherie Me 8.95 2.5-3 
Coquimbite........ FeiSs OHO stone cphane Aateoes so cgcuais 2.10-2.12 |2.5 
Cordierite.......... Als(Mg,Fe)2SisAlOis...........20000e cece 2.53-2.78 |7 
Corundum......... TRO SS occtncinn cates covie veut heels aistarie ne 4.022 9 
Cotunnite ....... PhC lao yeti nae lash sade coves 5.80 2.5 
Covellite........... WS evavale arafduss asters pias credit a See nein. ohasewa 6 4.6-4.76 |1.5-2 
Cristobalite........ SiQe sete coer teen vec asc crus snitears 2.33 6-7 
Crocoite........... PHOROwve mamen cite tlt nines ecicasaisctiene 5.96-6.02 |2.5-3 
Cryolites.ncserea: NasAl leech ohne Soeerehee Chota: ace 2.96-2.98 |2.5 
Cryolithionite...... N as bspicinate site tein ecsia nests svete 2.77 2.5-3 
Cubanite 2. osc 5 | CulbesSaite iss oes ons «ener dear nanioes : 4.03-4.18 |3.5 

ummingtonite M Fo) SisOe(OH)s see ee atone cee 3.2-3.5 5-6 

uprite...... WSO errsec ce eb cicaceorltwdae atic se einxere 6.14 3.5-4 
Danburite......... CaSieBaQscaine kh vo vices sind toate cBcesisls 3.0 rf 
Datolite:.. jeans Pye yet ee SAR r es 5 ete 1 ao ee 2.96-3.00 |5-5.5 
Daubreelite........ Crs eS eteen tee cicnacinss ses hteersmebet 3.80-3.82 |? 
Derbylite.......... FeeTieSb:02s(?) MERDES Sires ecko e alto ebm ate ae 4.53 5 
Diamond». asearat's Oe teen te tee coh he eh bahictaanigesar 3.50-3.53 |10 
Diaspore.......... AIO(QH) Roster econ ocaeiteee lect > 3.3-3.5 6.5-7 
Digenite:...ccssc os Cuax8 Sr eh cca reas concn berries .546 2.5-3 
Diopside........... CaM gSnQerere oavecccce ein. tere 3.22-3.38 |5.5-6.5 
Dioptase........... SecA is Po Pa Ft Se i ee 3.5 5 
Dolomite.......... Ma(COsatunc: ccanceet ene 2.86 3.5-4 
Douglasite......... Kaka Vib. 3 0. 6) igen st Hope ne eave creed SGT goat ei tee 

WSOraSite;. <a cies | ARSoD oemmeren ets: <acaee tamer > cp laeissitae 9.67-9.81 |3.5-4 
Eddingtonite....... BEA LSisOre MeO! Sine rote ect te eee Wa. 8n  Blpeaas to 
Eglestonite ...... HasOCatiey san aere et ete eeanneinas 8.4 2.5 
Emplectite......... NED ISa pe sottectee shies oiccs tien rtis teaete rake roten 6.38 
Empressite......... Bae T Grete ctpie tise ore eee etter ocieacaiers 7.510 3-3.5 
Hhargites.csccicacee Cushanere rank. corn ce nae bianca 4.4-4.5 3 
Enstatite.......... IM gSiOgoeseseanin seta siienatee aaretninaite 3.209 5-6 
Epidote............ CasFet#AleSis0:2(0H) Me Ae mee ine 3.38-3.49 |6 
Epsomite.......... MgSOi (hes so nearer ae eoieacclenie 1.675-1.679/2-2.5 
Erythrite.......... (Co,Ni)s(AsO«)2.8H20.................... 3.06 1.5-2.5 
Eucairite.......... COhghes RO ache ere ee 7.6-7.8  |2.5 
Euclasite.......... BeAlsi0.(OH AY re PE PEP ie ee aes 3.0-3.1 7.5 
Eudialite:......... ar yi ertae eet CHG) keer ee 2.8-3.1 5-6 
Hulytite: 3h c2en | BUSHOIs tour ck eens teens oh hae oes 6.6 4.5 
Euxenite........... Ce Ca,Ce, Web) (Obs Tay ds)sOesrc ar derncire ns 5.0-5.9 5.5-6.5 
Fayalite........... eG Yee een resin eee erp chal ALR 4.392 6.5 
Kerberite sc sencoe: [ROW Ogre: oe ee a eet 7.51 4-4.5 
Fergussonite....... Cr ee Ge phe) (Chola, Ti) Ome cocaor cetera: 5.6-5.8 5.5-6.5 

WOFILE Seca LO ns Shorten ROR Someone RanbanaBoeee 3.18 4 
Forsterite.......... MgSO gees tne ieee vom oki 3.222 7 
Franklinite ...... Zn est8Qxenae cd. caicecs cat acme aero 5.07-5.34 |5.5-6.5 
Gahnite 2.5. cecine YAW AG eet 8 Bae me See Socom ee 62 7.5-8 
Galena.e%0 een. IPDS Pan rests wile oa ea netenciscay teh ee ante 7.57-7.59 |2.5-2.75 
Galenabismuthite*”|/PbBRSitt a osiee secant nose eae 2.5-3.5 
Ganomalite........ Cay Pb)10(OH,Cl)2(Si2O7)s...............5. 5.4-5.7 3-4 
Gaylussite......... NasCa(COs)s,5HsO Sree seen cena 1.991 2.5-3 
Gehlenite.......... CasAlSiOn caer casa ia. 3.038 5-6 

ikielite MgTi 05 

A , 
Glauconite......... (K,Na,Ca)1.2-2(Fet, Al, Fe,Mg)4Siz_7.6 2.42.95 {2 
Ali—o.4020(OH)s.nHe 0 

Glaucophane....... NazMgsAleSisO22(OH)2...............00 005 3.08-3.30 |6 

melinite.......... (Ca. Naz) AleSisOi2.6H20............2..0005 ~2.1 4.5 
Goethite........... ee 13 OTR Guier a Bitoni AA rane: DRANG 3.3-4.3 5-5.5 
Goold ie tc ne ae Uo ern etn ere eee ae eT ee 19.3 2.5-3 
Goalarite....0..50.. 280% THO inertia ne ree eee tee 1.978 2-2.5 
Graphite... oeent ee (One oe bce copie eee ae cena! 2.09-2.23 |1-2 
Greenookite -srangsc) COS nye cncerncenee fete eee 9 3-3.5 
Grossularite........ CasAlSiOisat visser eacnc oe eee 3.594 6-7.5 
Gummite (R)...... UOssHiO eee ee tes hc aac eae ean, 3.9-6.4 2.5-5 
G BSOCZHSO hoe eee en ee ee 2.30-2.37 |2 

CAG) Fai Sites oe icles reece TARR os 2.16-2.17 |2.5 
Bes(OH)(BOd) recesconter eek cee 2.36 7.5 
Nam K(S04)9(GOs)2Cl penis crereeyen weed eats 2.562 3-3.5 
peal eee CHO See eee ree 2.41-2.47 14.5 
eR Cone Ri heen Oe oe AS 4.83-4.85 15.5 
Na,Ca)«sAleSisO2s(SOn8)i-3 raster tee 2.44-2.50 |5.5-6 
aFesisOa came. ce eee ee 3.50-3.56 16 
pier ae Ape ericincr Son Ane ASC ee oe 3.20-3.44 16 
platen aed settee aren a Moe ate erties & 5.26 5-6 
Zsidi( Ot 'HaO net react ficccante ee 3.45 5 
Seinieta’a¥e, riba cl ascent etic eons alates, 4.40 7.5-8 
Cabe(PO.)(Fe, OED) enti eee es Crete 2.95-3.01 |5-5.5 
Aare MRRROS efehe ests Fk ecu lcrg MME Te es Roe ea 6! cand.6 8.24-8.45 |2-3 
(Ca,Naz)AleSi701s.6H20................... 2.1-2.2 3.5-4 


Crystalline form and color 


monocl., yel., br., red 
cub., blk 

rhomb., grn., yel. 

rhomb., (?)., grn., bl., br., 
hex., red, brnsh. red., gray 
monocl., col. to wh. 
monocl., col., pa. yel., gray, grn. 

cub., silver wh., redsh., steel gray, blk. 
monocl., col., wh., yelsh. wh., gray 
rhomb., iron blk. to br. blk 

hex., azure bl. 

tricl., yel., grnsh. yel. 

cub., red 

hex., 
rie gray-bl., bl., dk. b! 

hex., col., bl., yel., purp., Lae pink, red 
rhomb., col. to wh., somet. yelsh -, grosh. 


blk. 


bees indigo bl., dk. bl., iridesc. brass yel. to 


re 
tetr.(?)., col., wh., yel. 

monocl., red, orange red, orange yel. 
monocl., col. to wh., brnsh., redsh., blk. 
cub., col. to wh. 

rhomb., brass to bronze yel. 

monocl., dk. grn., br. 

cub., red, somet. blk. 

rhomb., pa. yel., col., dk. yel., yelsh. br. 
monocl. col., wh., yelsh., grnsh., pinksh. 
cub., blk. 

rhomb., pitch blk. 


cub., col., pa. yel. to dk. yel., pa. br. to dk. br., 


wh., blsh. wh. 
rhomb., wh., graysh. wh., col. 
cub., bl. to blk. 
monocl., wh., pa. grn., dk. grn. 
rhbdr., emerald grn. 
rhbdr., wh., oft. yel. or br. tinge, col. 
pa. grn., tarn. brnsh. red 


rhomb., silver wh., tarp. gray, yelsh. or blksh. 


rhomb. or monocl., col., pink, br. wh. 


cub., yel., orange-yel. to dk. brnsh., tarn. bl. 


rhomb., gray to tin wh. 

pa. bronze 

rhomb., gray-blk. to iron-blk. 
rhomb., col., gray, grn., yel., brn. 
monocl., grn., yel., gray 

rhomb., col., wh. pink, grn. 
monocl., crimson-red, red, pa. pink 
silver wh. to lead gray 

monocl., col., pa. grn., bl. 

hex., pa. pink, red, br. 

cub., br., yel., gray 

thomb., blk., grnsh. or brnsh. tint. 
rhomb., grnsh., yelsh. 

monocl., br. to blk. 

tetr., gray, yel., br., dk. br. 

cub., bl., purp., wh., col., yel., grn. 
rhomb., wh., grnsh., yelsh. 

Cub., bik. to br.-blk. 

cub., dk. bl.-grn., somet. yelsh. or brnsh. 
cub. lead gray 


rhomb., pa. gray to tin-wh., lead gray, somet. 


tarn., ‘vel. or irid. 
hex., col., gray 


monocl., col. to yelsh. wh., graysh. wh., wh. 


tetr., col., gray-grn., br. 
rhbdr., brnsh blk., blsh. 
monocl., wh., gra 
monocl., gray, yelsh., somet. col., redsh. 
monocl., col., ye.lsh. grn., grn., blsh. gray 


monocl., gray, lavender bl. 
rhbdr., wh., redsh.-wh., yelsh., grnsh. 


rhomb., blksh.-br., yelsh. or redsh.-br., yel. 


cub., yel. 

rhomb., col., wh., somet. br., grn., bl. 
hex., iron-blk. to steel gray 

hex., yel. to orange 

cub., wh., yel., grn., br., red 

yel., orange, redsh. “yel., red, br. blk. 


monocl., wh., col., somet. gray, red, yel., br. 


cub., col., wh., orange, red 
rhomb., col. to gray, wh., yel. 
hex., col., somet. pa.-yelsh. or gray 


monocl., or rhomb., col., wh., pink, gray, yel. 


ba aN blk. oe 

cub., wh., gray, grn., 

monodl., brash. -grn., dk. grn., blk. 
cub., yel., br., redsh.-brn 

rhbdr., steel gray, dull red to bright red 


rhomb., col., wh., pa. bl., pa. grn., br. 
cub., blk, 
monocl., col. to 1. or grnsh.-wh. 


pa. ye 

monocl., (< 10 5°), cub. (149. 5°)., 

peeudo-monod., , col., wh., yel., pink, 
r. 
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pa. vit. to dk. neha yelsh., grnsh. 


h., grnsh. or redsh.-wh. 


Index of refraction (Na) 
nm w € 
apy 


uu 
betes 1. 602-1. 627, 1.621-1.646 


1.746, 1.748, 1.756 
1.575, 1.597, 1.598 
Na he 814, 3.143 
1.87, 1.92, 2.01 
1.670-1. 715, 1.674-1.725, 1.690-1.734 


1.724-1.738, 1.746-1.758 
1.51-1.53, 1.53-1.55, 1.58-1.60 


1 

1.522-1. 558, 1. 524-1. 574, 1.527-1.5 
1.767-1.772, 1.759-1.763 a 
2.199, 2. 217, 2.260 


1.487, 1.484 

2.29, 2.36, 2.66 
1.338, 1.338, 1.339 
1.3395 


1.63, 1. 63-1. 64, 1. 63-1. 64 

1. 622-1. 626, 1. 649-1. 654, 1.666-1.670 
WaeWer tae of. a 
2.4175 


1682-1. 706, 1. 705-1. 725, 1.730-1.752 
1664-1. 695, 1672-1. 701, 1. 695-1. 721 
164-1. 66, 1.70-1.71 

1.679, 1.500 

1.485-1.491, 1.497-1.503 


1. 650-1. 662, 1.653-1.671, 1.658-1.680 
1.715-1.751, 1.725-1. 784, 1.734-1.797 
1.4325, 1.4554, 1.4609 

1.626, 1.661, 1.699 

ui eeien | ee 
1.59-1, 61, 1.59-1.61 

2. His 

|e 857, 1.869, 1.879 

& ‘ee 37-2.43 


7 “433-1. 435 
1.635, 1.651, 1.670 
(Li) ~2.36 
1.79-1.81 


1.515, 1 1.535, 1.536 
1.592-1. 610, 1.614-1.641, 1.614-1. 641 


1.606-1.661, 1.622-1.667, 1.627-1.670 
1. 476-1. 494, 1.474-1.480 
2.260-2. 275, 2.393-2. 409, 2.398-2. 515 


1.519-1.521, 1.523-1.526, 1.529-1.531 
1.544 


1.56, 1.59, 1.63 

1.481, 1. 461 

1, 503-1 .508, 1. 505-1. 509, 1.508-1.514 
(Li) 2.46, 2.15 

1.496-1.505 

1.716-1.726, 1.723-1.730, 1.741-1.751 
1.728-1.749 

3.22, 2.94 

1.614, 1.617, 1.636 


1.835 
1,592, 1.612, 1.621 


cocncodereeee sees seseuneease bees ess 


PHYSICAL CONSTANTS OF MINERALS (Continued) 


Name Formula Sp. er. Baas 
Sr adacneteier Zn PO1)s.4HsO boc. once caesar nee. eR eeOsOuL Se20 
Hoetends snare wats CTE Hie no ,Fet3Al)sSie(Si, Al)2 3.02-3.45 |5-6 
22(OH,F)2 
Huebnerite......... Mn Wi: soctht ste scot: aeencvdaer neeny eee 7.12 44.5 
UMMC ee rrce ae Mg(OH,F)2.3Mg2Si04 2-3. 6 
untitaseedeacnts + MgsCa(COs NW iorhe Gea adeeeae au een eto 696 Sinem | oe-5 eet 
Hydrogrossularite . . er m(OH)4m 3.594-3.13 |6-7.5 
Hydromagnesite. ... ee Ae Phd OO Ree oeenbares.oc ate om 2.236 3.5 
illite eee esa. Ki-1.5AlsSiz—6.5Ali—1.s020(OH)4............- 2.6-2.9 1-2 
NOCD WEL Seas ca ce ReTiOs. Peach cece eters fas ceoeebne 4.68-4.76 |5-6 
DUVTHE soe. crea eee 7a ly annotate SOURS aaa Gc Sain seers ‘ 1.5 
Walt sacs tetehs aere NaAlSig0e te. bokeeods veces «iho. 3 3.24-3.43 |6 
Jamesonite......... PhiheSbiSias et eee cor cece ete 5.63 2.5 
arosites. 2 .veie e8 eae he eytha ei tatela vepatele, at orain asi 2.91-3.26 |2.5-3.5 
IMIG ethene eset Meg(S0)CE3Hs0o% 22. wnccaen sso cous 2.15 2.5-3 
Kaliophyllite....... also, = eer 5 GON 6 
Ninites. sere AlsSis010(OH)s 2-2.5 
Kernitetecy: 242. cen NazBu07.4H2 2.5 
Kieserite. . Me MgSOsHsOin ancscrk ccmmiorecuiton «ica 3.5 
Kyaniterco-c<esccn NT RS cots cere ccc wien orecnn 5.5-7 
Lanarkite.......... iba SOs) Ol ase eacety oc, creases orem ee a aerate 6.92 2-2.5 
Lanthanite......... a 50 69.880 ord: Sate tose ot Geach ores 2.69-2.74 |2.5-3 
Laumontite........ CaAlsSuuQi2.4-3.5H20) ko. ee ee ees 2.2-2.3 3-3.5 
BOMICO so Gores c Pb(OH) Cl sce cccvaven cies Cnet dey 6.24 3-3.5 
CaAl2(OH)2Sie07. HeQis hae raed decreas 3.05-3.10 |6 
M 5 5.5-6 
5-5.5 
2.5-3 
5 
2.5-4 
5.5-6 
4.5 
2 
5-5.5 
3.5-4.5 
5.5-6.5 
3.54 
4 
5.5 
6-6.5 
5-6 
2.5 
2-2.5 
PbFCI , 2.5-3 
epee aieaiabaics Caz AlSicOsrCO sss, bess Aeices veto acter. aes 2.78 5-6 
Melanterite........ R6SOR7H20 eetecdic seuwiern ddushertecen 1.898 2 
Melilite............ (Ca,Na,K)o(Mg,Fe,Fet3,Al,Si)307.......... 2.95-3.05 |5-6 
Mollite: ios .cc.<0 6. Als@isO ia TSHsO Se seg cerce suche sae nae anreate 1.64 2-2.5 
Mendipite......... PhisOsCls: 549. 33.c yew namiqcathed-,<itcte «ines 7.24 2.5 
Mesolite....2.8. 40% bette) 8H10 foc ctewapcaak cneee ~2.26 5 
IMetacinnabar nde te 5] LO us ctccrt mini (ectvysieinlelece ww alone Soaeyeteae Sela 7.65 3 
Microcling ict.) hc3|) RAIS IOS: arcsec oct ocrty nh ersten ish Recarai ora 2.56-2.63 |6-6.5 
Microlitesseenaesss|\(NS,Ca)2.arOs(O,OH FP)... onncsmeuees 4 A 5-5.5 
Muerasitescacercine Agl J S%.4. ttc J. dread scape cart eae 255 
Millerite NiS 3-3.5 
Mimetite 3.5-4 
Minium 2.5 
Mirabilite 1.5-2 
Moissanite. . 9.5 
Molybdenite 1-1.5 
Monazite 5 
Monetite 3.5 
Monticellite 5.5 
Montmorillonite... . 1-2 
plo 
Montroydite....... Hage ed. nection Sabtee gst iret s etn statheias 11.23 2.5 
Mordenite......... (Naz, K2Ca) AisSixcOae, 7H20 2.12-2.15 |3-4 
uscovite......... KATSisAlOi(OH,F)2.. 2.00. - cree Nabiss. 2.77-2.88 |2.5-3 
Nantokite........,. CL BS. Ric ak saneoybet cee dine 4.136 255 
Natrolité.¢ 222.204 NazAleSis0 10:2H20 sia. sini s visite ceecncit 2.20-2.26 |5 
Nepheline.......... Na RARSUO (esetaavican nc wescueeniiinese 2.56-2.665 |5.5-6 
Newberyite........ MgH(POs). 8h: sisias «barca eats ot 2.10 3.0-3.5 
Niccolite........... IN TAS SO NET Ba cioisateinc come aE anes ae . 784 5-5.5 
Nostanh}..f 558.25 INasAleSisOsiSOat ccs icc c1ccantite pees ots 2.30-2.40 |5.5 
Oldhamite......... AS RAE EE. coriatsrace «sa stapes Sewer: 2.58 4 
Oligoclase.......... ({NaSilo.o- 0. ae 1=0.s AIS Oks te oreerers,- 2.63-2.65 |6-6.5 
Olivenite®tss-5.: Cu2(AsO1)(OH) .9-4.5 3 
Olivine. Seeicas ss... (Mg,Fe)Si0s 6.5-7 
Opal. Aan 6... i02.nH20...... ~6 
Orpiment.......... ae aR a Ie SBE eter ocd eiteas eet 1,5-2 
hoclase......... FEB TS tal OB Meee ess coisa atc als: 47: Nabeavornsol tbo, BE 6-6.5 
Orthopyroxene.... . (Mg, Fe)SiOs 5-6 
Paragonite......... NaAleSisAlO10(OH)2............200 eee e ee 2.85 2.5 
Parisites. S00. bed: (Ce,La,Na)FCO3.CaCOs ............20005 4.42 4.5 
Pectolite. . pan aaNet (SiOa)s.cg.. os 0a dee w se det Minaays 2.86-2.90 |4.5-5 
Penfieldite......... PhaCislOH are 255088 s teeee-- cael: aake ale 6:6, See Misentae ters 
Pentlandite. . . RU AaEOy NA) sbsarvetce alae cis ot cte = ecto ietctee. ate teiasacevass 4.6-5.0 3.5-4 
Percylite. . veh EMCO (2) is icc v:s sivieatehewte «ete atch » x2 2.5 
Periciase. 0s MgO9. 5 Sa wctarcbeacie's caters a Reerate aT 0 3.55-3.68 |5.5 
Pekovskite........ CaT iO ge od sic seiclsa cc beeen inalne 3.97-4.26 |5.5 
Potato ws Cfo. cro i ALS AO tris Be afes se olele olet9% p11 daibiajern, a’ 2.412-2.422|6.5 


Crystalline form and color 


Index of refraction (Na) 
ni we 
w B 


rhomb., col. to grayish-wh., pa. yel. 
monocl., grn., dk. grn., blk. 


monocl., yel.-br. to red br., somet. br., blk. 
rhomb., ‘vel, orange 

rhomb. Q Ne wh, 

cub., wh., buff, pa. grn., gray, pink 
monocl., col. to wh. 

monocl., wh. 

rhbdr., iron-blk. 

hex., col. on exposure to light, yel., br. 
monocl., col., wh., grn., grnsh. b 
monocl., gray-blk., somet. tarn. iridesc. 
rhbdr., ocherous, amber yel. to dk. br. 
monocl., col., gray bl., vit., yelsh., redsh. 
hex., col. 

tricl. or monocl., wh., redsh.-wh., grnsh.-wh. 
monocl., col., wh. 

monocl., col., gray, wh., yelsh. 

tricl., bl., wh., gray, grn., yel., pink 
monogl., gray to grnsh. wh., pa. yel. 
rhomb., col. to wh., pink, yelsh. 
monocl., col., wh., red, yel., brn. 
rhomb., col. to wh. 

rhomb., col., wh. 

monocl., bl., blsh. wh., dk. bl., blsh. grn. 
cub., berlin bl., azure bl., grnsh. bl., vit. 


monodl. Sa COke to wh., gray, pa. grn., pa. bl., 


yelsh. 

thomb., ruby-red to red-br. 

monocl., col., pa. pink, pa. purp. 

tetr., (pseudo-cub.) wh., gray 

rhbdr., wh., redsh. wh., yelsh., grnsh. 

tetr., red 

rhomb., silver wh. to steel-gray 

rhbdr., wh., col., somet. yel., br. 

cub., blk. to br.-blk. 

monocl., bright grn. to dk. grn., blksh. grn. 

monocl., dk. steel-gray to iron-blk. 

cub., emerald grn., tarn. bl. 

rhomb., pa. bronze-yel., tin-wh. 

tetr., col., wh., pa. grnsh. yel., gray, br. 

cub., col. ‘to pa. yel., on exposure to light, red 

rhomb., col., gray, yelsh. 

tetr., col. or "vel. to pa. amber, grnsh. 

tetr., col., wh., pa. grnsh. yel., gray, br. 

monocl., grn., grnsh. bl., grnsh. wh. 

tetr., yelsh., br., grn.-br. 

tetr., yel., redsh., brnsh., somet. wh. 

thomb., col. to wh., gray, oft. yel., red, bl. 
tinge 

monocl., col., wh., gray, yel., pink, red 

cub., graysh.-blk 

tricl., col., wh., pink, red, yel., grn. 

cub., pa. yel. to br., somet. red, grn. 

cub., canary-yel. 

hex., pa. brass-yel. to bronze-yel., gray, tarn. 
iridesc. 

hex. pa. yel. to yelsh. br., orange-yel., wh. 

scarlet red, bl. red, somet. yel. tint. 

monocl., col. to wh. 

hex., grn. to blk., somet. blsh., red 

hex., lead-gray 

monocl., yel., br., redsh. br. 

tricl., wh., pa. yelsh.-wh. 

rhomb., col. 

monocl., wh., yel., grn. 


rhomb., dk. red to brnsh. red, br. 
thomb., col., wh., red, yel., br 
monocl., col., pa. grn., pa. red, pa. br. 
cub., col. to wh., grayish, grn. 
rhomb., col., wh., gray, yel., pink, red 
hex., col., wh., gray 
rhomb., col. 
hex., pa. copper-red, tarn. gray to blk. 
cub., gray, bl., br. 
cub., pa. chestnut-br. 
tricl., col., wh., gray, grnsh., pink 
rhomb., olive grn., grnsh.-br., br., gray 
thomb., olive grn., grayish grn. to yelsh. br. 
col., wh., yel., br., red, grn., bl., blk., amorp. 
monocl., yel., brnsh. yel. 
monocl., col., wh., pink, red, yel., grn. 
rhomb., col., gray, grn., yel., dk. brn. 
monocl., col., pa. yel. 
hex., brnsh., yel. 
tricl., col., wh. 
hex., wh. 
cub., pa. bronze-yel. 
cub(?), sky b 
cub., col. to gray-wh., yel., brnsh. yel., grn., 


pseudo cub., blk., gray-blk., brnsh. bl., redsh. 
br., br., yel. j 
monocl., wh., gray, somet. pink, grn. 


B-183 


1.57-1.59, 1.58-1.60, 1.58-1.60 
1.615-1. 705, 1.618-1.714, 1.632-1.730 


2.17, 2.22, 2.32 

1. 607-1. 643, 1. 619-1.653, 1.639-1.675 
Heese & se ome ures ee 
1.520-1. 526, 1.524-1. 530, 1.544-1. 546 
1.54-1.57, 1.57-1.61, 1.57-1.61 


1.820, 1.715 

1.494, 1.505, 1.516 

1.532, 1.537 

1. 533-1. 565, 1.559-1. 569, 1.560-1.570 
1.454, 1.472, 1.488 

1.520, 1.533, 1.584 

1.712- 1.718, 1.721-1. 723, 1.727-1.734 
1. 925-1. 931, 2.004-2.010, 2.033-2.039 
1. 51-1. 53, 1.584-1.590, 1.610-1.616 
1.502-1.514, 1.512-1. 522, 1.514-1.525 
2.08, 2.12, 2.16 

1.655, 1. 674-1. 675, 1. 684-1. 686 

1. 604-1. 626, 1.626-1.654, 1.637-1.663 
1.500 

1.87, 2.00, 2.01 


1.94, 2.20, 2.51 

1. 525-1. 548, 1.551-1.585, 1.554-1. 587 
1.508-1.511 

1-496-1. 505, 1.491-1.500 

(Li) 2.665, 2.535 


Ls ies: 782, 1.509-1.563 


t “652- 1.658, 1. 872-1. 878, 1.906-1.912 
(Li) 2.25, 2. 25, 2.53 


.546-1.550, 1. 540-1. 541 
6 


1 

2. 

1.5202, 1.5230, 1.5330 

2.145, 2.006 
1.590-1. 600, 1.556-1. 562 

1.47, 1.48, 1.49 

1. 624-1. 666, 1.616—-1.661 
1.5393, 1.5110 

2.22-2. 26, 2.25-2.29, 2.29-2.33 
B 


2.147, 2.128 

(Li) 2.40-2.44 

1.391-1, 397, 1.393-1.399, 1.395-1.401 
2.647-2, 649, 2. 689-2. 693 

1. 774-1, 800, 1.777-1-801, 1.828-1.851 
1.587, ~1.615, 1.640 

1.639-1. 654, 1. 646-1. 664, 1.653-1.674 
1.48-1. 61, 1.50-1. 64, 1.50-1. 64 


(Li) 2.37, 2.5, 2.65 

1.472-1. 483, 1.475-1.485, 1.477-1.487 
1. 552-1. 574, 1.582-1.610, 1.587-1. 616 
1.925-1.935 

1.473-1. 483, 1.476-1. 486, 1.485-1.496 
1.529-1. 546, 1.526-1. 542 

1.511-1. 517, 1.514-1.520, 1.530-1. 536 


ik 
2.137 

1.533-1.544, 1.537-1.548, 1.543-1.552 
1.75-1.78, 1.79-1.82, 1.83-1.87 
1.63-1.83, 1.65-1.87, 1.67-1.88 
1.41-1.46 

(Li) 2.4, 2.81, 3.02 

1. 518-1. 529, 1.522-1.533, 1.522-1.539 
1. 650-1. 768, 1.653-1.770, 1. 658-1. 788 
1. 564-1. 580, 1. 594-1. 609, 1.600-1. 609 
1.672, 1.771 

Ne ee ba 1. 605-1. 615, 1.632-1.645 
2.13, 2 


2.30-2.38 
1.504-1.507, 1.510-1.513, 1.516-1.523 


PHYSICAL CONSTANTS OF MINERALS (Continued) 


Name Formula Sp. gr 

Pharmacosiderite. .. reece BHsO): coe eee 
Phenakite. . PAU Besa Pettey cas cave sccaiee aslgpcetes 
Phillipsite.. ; (ee oO iia, K)sAlaSisOv. 6H20. 
Phlogopite......... came. (OH, F)s8 2067. 
Phosgenite. Po SCI Pea ce rays icbls, sie shs.0 alee 
Piemontite Cae(Mn,Fets,4')2AlSis012(OH)..........-- 3.45-3.52 
Pigeonite.... .| (Mg,Fe,Ca)(Mg,Fe)Si206............ 000005 3.30-3.46 
Platinum. . PANE Costs eric Orv tate vacate SnMorsineusioe ys ase 14-19 
Pollucite... PAO BALD AO any eetesraa ts viarare cra tetiolg nics mearixa agers 2.9 
Polybasite. cait(Ag:Ou)reSbestatee. crac cee waeete ners 6.0-6.2 
Powellite. . Al Ca (Mos W.) Odtera. wniecactmteriaiterecste ce retocs coe 4.21-4.25 
Prohnitesaes ca. «+= ||CarhlsSizOin(OH 2... wcacetoetacne ones otek 2.90-2.95 
Proustite.......... A SEARO A itmeestarionels craetetene sleet rcetele re eit str 5.57 
Pseudobrookite..... Res TiOp ase tt cess uscesoe oie mace a's iss 4.33-4.39 
Psilomelane........ BaMn*?Mnst4Oi6(OH)a..........-.-.2005- 4.71 
Pumpellyite........ Cea Mn) ,Fet3,Ti)s(OH)sSisO2s. 3. 18-3. 23 
Pyrargyrite........ AgiSbSs. Ste. tases see. re ee ae ee 5.85 

itor ees PeSedte Ma tatonceeceaceh poten meee 5.018 
Pyrochlore......... Wa Os ObeOal siaieiacrccfaw srcisies Scien atuaentlns 4.2-6.4 
Pyrochroite........ Mn pus eich eta state waseiaeite ee te reste 3.23-3.27 
Pyrolusite.......... Mins iit ceets Shia victearctstateieteiers Srareiele sioseisare 5.04-5.08 
fies! gap Beet Pbs(PO,, 70) FO) as a Uae See tae rises 7.00-7.08 

We otenasee MgAleSiOist iodo 5 aieemetns wane tates |asbee 

Pyrophyliite ia AlSiiOin(OH) sees ease teeter ese rae 2.65-2.90 
Pyrrhotite......... Fei-o:eS sree - aici ich nia steele aauis oe 4.58-4.65 
Quarts ce ncsecs rons BiQetoee. ches viele dic bat twats Hemecie cea es 2.65 
Rammielabergite 407) NiAss.cin speeds ore oan cuciiectorenane oran 7.0-7.2 
Raspitelscrs: scene. Ph WORST Motors iuie's ne cwieanseh meee 46 
Realgars.cccetactes ABS Sar ee trope niece ene or neite 3.56 
Riebeckite......... NaoFesFe2*8Sis022(OH,F)2.........--.0-5- 3.02-3.42 
Rhodochrosite...... Min COspano bare anecwiews resem reo 3.70 
Rhodonite......... oh Fe (CayBiOay seule coe eee ene 3.57-3.76 
Rutile sveckys comes a Dis leaner echancrtenaetaten ereara 4.23-5.5 
Safflorite ........ (Or FovAss ee 0. coon bee et .0-7.5 
Samarskite......... (Y,Er,Ce, U, et A Pb,Th)(Cb,Ta,Ti,Sn)20¢ .|5.69 
Sapphirine......... (Mg, Fe)2Ali0c8) POL eos eine oe ee eee -40-3.58 
Scapolite........... (a, ee "Si)sSi02(Cl, F,OH,COs, 2.50-2.78 
Scheelite........... CaW Owen rere eee ee 6.08-6. 12 
Scolecite........... CaAlsSis0ic:8HeO).).,.::.c0nee eae ee thee. 2.25-2.29 
Scorodite.......... Fets(AsQi):2HsOs2.. cece een net 3.28 
Sellaite.......aenee oc Mg ari Maer aie ais. nels oaiaie enlace tines 3.15 
Senarmontite...... ShiOshs 8: teehee cas bs on eee 5.50 
Serpentine......... MeSisOs(OH) aa sohncoescteatecere re ~2.55 
Siderites..7, aes COs San See ernie see mes ace enice 3.96 
Sillimanite......... AlzOSi0« Laahaanidurnarunce sia ne Poche CORA 3.23-3.27 
Silverzeceis. otic, AG ear PRON dee ceri cia ae acne 10.1-11.1 
Skutterudite....... (CoN TASS So edcene aoe eee 6.1-6.9 
Smithsonite........ ZnCOsieanceee mc acderacass nals eceen 4.42-4.44 
Rodalitec oases NasAleSisQsiCle 8 ee 5- ciderrnt oe ivasieunces 2.27-2.33 
Sperrylite.......... ASS BI Ai wicca isms eee come Tb nee 0.58 
Spessartite MingAlsSisQ sets cc cc nants ccctalestean tenis 4.190 
Sphalorite: ahr. av| GUS artic. sates nis doieraeie rae nce renee 94.1 
Sphene. 5... vecce3 CaTisiOn0, OH EERE nner man cae 3.45-3. 55 
Spitiels 4. sass once MaAlL Ogg nu ae. actinic eisaann Meee .55 
Spodumene........ LIAISEOR rere an reece SOR Oee 3.03-3.22 
Stannite........... Chis Fein ent cress cone coe seanc tone 4.3-4.5 
Staurolite.......... oe ea ea OB) 2..20:5.54.08 3. 74-3. 83 
Stercorite.......... Na(NH)H(POs)4Hs0) 2 o..9.c5-osaeness< 1.615 
Stibiotantalite...... Sb(Ta; Cb) Oeics ec adscs aren poe 5.7-7.5 
Stibniter. ses. 3.4 || Abie eee ee, e, nine TE 4.61-4.65 
Stilbite ence are (Ca ands THO)... eee 2.1-2.2 
Stilpnomelane...... (K,Na,Ca)o_1.4(Fet8Fe,Mg,Al)o_sSisOzo 2.59-2.96 

E (OHO, OH, H20)s-s 
Stolzite...........: PhW Opntr nr ana nn sec creas 7.9-8.4 
Strengite........... Fornhs), SHO Fe. ee ee ee ee aceaee 2.90 
Strontianite........ BrCOs See ee P ee oe) cera eta iee 3.72 
Struvitesn. ss. ec oy Me(NH,)(POw). GHsO 5 Same ncccnrearareee: 1.72 
Sulfur. ae R he ete Neaa OD ec aeaias palate NN exe’ ae ial a eins Gitte SOA TS 2.07 
Sylvanite.......... (Ag, AG) Vegi i. str, «1. cen theo pen 8.161 
Sylvitels vsccnesee KCl FarQerarelac diate cietcis, oistelate otro tte Gincele nie atone 1.99 
Dales iaeston once MgsSisOso(OH) sis sciee ve desi tencsceeee 2.58-2.83 
Tantalite.......... (Re,-Mn)(TaiGb)s0a8, 0. cee cea 7.90-8.00 
Tapiolite........... Wel'asOe sc seat aen. 6 ox ce oe a RR 7.9 
Tellurobismuthite ..| BizTes.............000c ccc ceccceeeeceeee 7.800-7. 830 
Terlinguaite........ Heil VASE ee mee Cao iace 725 
Tetrahedrite....... (Cu, We)isSbadia tye as ccec ann aeacqeaee 4.6-5.1 
Thenardite......... NasSOss eh aractyaninsmec insane Seue meio 2.664 
Thermonatrite ; Nee SM oe tristan aeiacsimacatse tes 2.255 
Thomsenolite....... NaCaAlls.HaOs:.588 pee eee sehr 2.981 
Thomsonite........ Ne es SilkOins GHeOi sets ce soccak 2.10-2.39 
Thorianite (R)..... ThOs. Sats Se oes 7 
Thorite (R)........ TS, Rgtiisaicis Wo WC rs AEM ess: 55 eat 5.2-5.4 
Topas, 2 Gres AleSi0x(0H, Ba this roe «CORES cee 3.49-3.57 


Crystalline form and color 


cub., olive-grn. to yel., br., redsh. 

rhbder., col., rose, yel., br. 

monocl. or rhomb., col., wh., pink, gray, yel. 

monocl., col., yelsh.-br., grn., redsh.-br., br. 

tetr., yelsh. wh. to yelsh. br., br., somet. wh., 
rose, gray 

monocl., redsh. brn., blk. 

monocl., br., grnsh. br., blk. 

cub., whitish, steel gray to dk. gray 

tetr., (pseudo-cub.) col. 

monocl., iron-blk. 

uss straw-yel., br., grnsh., somet. gray, bl., 


qa 
wr oo 
ore 


ao 


noo 
oro 


rhomb., pa. grn., yel., gray, wh. 

rhbdr., scarlet-vermillion 

rhomb., dk. red-br. to brnsh. blk. and blk. 
rhomb., iron-blk. to steel-gray 

monocl., grn., blsh. grn., br. 


rhbdr., deep red 

cub., pa. brass-yel., tarn. irides' 

cub., br. to blk., yelsh., roel fe blksh. br. 
hex., col. to pa. grn. or bl., tarn. br. to blk. 
tetr., pa. steel-gray, iron-gray, blk., blsh. 
hex., grn., yel., br., orange, brnsh. red., gray 
cub., red, pin 

monocl., wh., yel., pa. bl., 


Aran 
ao oo 


ie 


Cee per peste Cle Panes 


gray-grn., brnsh.- 


> 
ao 


grn. 

hex., bronze-yel. to br., tarn., somet. iridesc. 
dr., col., wh., blk., purp., grn., bl., rose 

tin. wh., redsh. tinge 

monocl., yelsh. br., pa. yel., gray 

monocl., aurora-red to orange-yel. 

monocl., dk. bl., bl. 

rhbdr., pink, red, br., brnsh.-yel. 

5 | tricl., pink to brnsh. red 

tetr., redsh. brn. to red, somet. yelsh., blsh. 

rhomb., tin-wh., tarn. dk. gray 

rhomb., velvet blk., somet. brnsh. tint 

monocl., pa. bl., pa. grn. 

tetr., col., wh., pa. grnsh. yel., gray, bl. 


PR PRS H RAIS 
Easeakuleseout eee 


| 


ao 


tetr., yelsh. wh., pa. yel., brnsh., col., wh., 
gray 

monocl., col., wh., gray, yel., pink, red 
rhomb., pa. grn., gray grn., br. somet. col., 
blsh., yel. 

tetr., col. to wh. 

pseudo-cub., col., gray-wh. 

monocl., wh., yel., gray, grn., blsh. grn. 
rhbdr., yelsh. br., ‘br. ., dk. br. 

rhomb., col., wh., yelsh., br., grnsh. 

cub., wh., tarn. gray or blk 

cub., between tin-wh. and silver-gray, tarn. 
gray or iridesc. 

ribues grayish wh. to dk. gray, grnsh., brnsh. 


mm 
nS 


Cmeeap 


NOL rmnwc wo _ an 
ao o 


wnrrowo 


bases bl., grn., yel., gray, pink 
cub , tin-wh. 
mabe blk., dk. red, brnsh. red., bl., 


orange 
cub., br., blk., yel., red, wh. 

5 monocl., col., yel., grn., br., blk. 

cub., grn., red, bl., br. to col. 

monocl., col., gray-wh., pa. bl., pa. grn., yelsh. 
tetr., steel gray to iron blk. 

5 monocl., brn., redsh., yelsh. 

tricl., wh., yelsh., brnsh. 

5 thoes dk. br. to pa. yel.-br., red-br., grnsh.- 


yelsh. 


yel. 

rhomb., lead-gray to steel-gray 

monocl., col., wh., yel., pink, red, gray, br. 
monocl., br., dk. br., redsh. br., blk., dk. grn. 


Es 


tetr., redsh. br., yelsh. gray, straw-yel., grnsh. 
rhomb., red, carmine, vlt., near col. 

rhomb., col., wh., yel., grnsh., brnsh. 
rhomb., col., somet. yelsh., brnsh. 

rhomb., yel., brnsh., grnsh., redsh., gray 
monocl., steel-gray to silver-wh. 

cub., col., wh., somet. grayish, blsh., yelsh., 


ew 


mre DO COW b bat ana. 
ao 


vihee bok eae 


mr 
uo 


Te 

monocl., col., wh., pa. grn., dk. grn., br. 

rhomb., iron-bl. to br.-blk. 

tetr., blk. 

rhbdr., pa. lead-gray 

monocl., yel. to grnsh.-yel., somet. br. 

cub., flint-gray to iron-blk. to dull-blk. 

thomb., col., grayish-wh., yelsh., yelsh. br., 
redsh. 

rhomb., col. to wh., grayish, yelsh. 

monocl., col. to wh., somet. brnsh., redsh. 

rhomb., “col., wh., pink, br. 

cub., dk. gray to brnsh.-blk., blk. 

tetr., orange-yel., brnsh. to bik. 

rhomb., col., wh., yel., gray, grn., red, bl. 


7 SPPNrger & 


gan A ok 
uo o wo noo 
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Index of refraction (Na) 
ny w € 
eB ay 


1.676-1.704 

1.654, 1.670 

1. 483-1. 504, 1.484-1.509, 1.496-1.514 
1. 530-1. 590, 1.557-1. 637, 1.558-1.637 
2.1181, 2.1446 


1. 732-1.794, 1.750-1.807, 1.762-1.829 
1.682-1.722, 1.684-1.722, 1.705-1.751 


1. 959-1. 982, 1. 967-1. 993 


1, 611-1. 632, 1.615-1. 642, 1.632-1.665 
3.0877, 2.7924 
(Li) 2.38, 2.39, 2.42 


1.674-1. 702, 1.675-1.715, 1. 688-1.722 
(Li) 3.084, 2.881 


1,25-1.29, 1.25-1.29, 1.28-1.32 
2.538, 2. 684 + 2.704 
1.654-1. 701, 1.662-1.711, 1.668-1.717 
: 816, 1.597 

1. 711-1. 738, 1. 716-1. 741, 1.724-1.751 
2. 605-2. 613, 2.899-2.901 


.20 
1.701-1.717, 1. 703-1. 720, 1.705-1.724 
1, 546-1. 600, 1, 540-1. 562 


.920, 1.936 


.507-1. 513, 1. 516-1. 520, 1.517-1.521 
. 784, 1.795, 1.814 


-53-1.57, 1.56, 1.54-1.57 
875. 1.635 
.654-1.661, 1. 658-1. 662, 1.637-1.683 


1,848, 1.621 
1. 483-1. 487 


369 
. 843-1. 950, 1.870-2.034, 1.943-2.110 
719 
. 648-1. 663, 1. 655-1. 669, 1.662-1.679 


1.739-1.747, 1. 745-1. 753, 1.752-1.761 
1.439, 1.442, 1.469 
2.38, 2.41, 2.46 


484-1. 500, 1.492-1.507, 1.494-1.513 
. 543-1. 634, 1.576-1.745, 1.576-1.745 


1 
1 
2.26-2. 28, 2.18-2.20 
1.707, 1.719, 1.741 
1.516-1.520, 1. 664-1. 667, 1.666-1. 669 
1.495, 1.496, 1.504 


1.49031 


1.539-1.550, 1.589-1.594, 1.589-1.600 
2.26, 2.32, 2.43 
(Li) 2.27, 2.42 


1.464-1.471, 1.473-1.477, 1.481-1.485 


1,420, 1.506, 1. te 
Le 4072, We 4136, 1.4 
1.497-1. 530, 1. bis. 533, 1.518-1.544 | 


~2.30 


~1.8 
1. 606-1. 629, 1.609-1.631, 1. 616-1. 638 


PHYSICAL CONSTANTS OF MINERALS (Continued) 


Hard- : 
ane Crystalline form and color 
2-2.5 tetr., various shades of grn. 
7 rhbdr., blk., bl., grn., yel., red, col., br. 
5-6 monocl., col., gray, wh. 
7 rhomb., col., wh. 
45 thomb., blsh. or grnsh. gray to yelsh. br., br. 
2-3 tetr., lemon-yel. 
2.5-3 monocl.. gray or yelsh. wh., col. 
4.5-6 tricl., bl., grn., grnsh.-gray 
5-5.5 cub., steel-gray to silver-wh. 
5-6 cub., steel-blk., brnsh.-blk., grayish, grn. 
6-7.5 cub., emerald-grn. 
2.5-3 thomb., col. to wh., somet. yelsh., redsh., gray, 
r. 
2.75-3 | hex., orange-red, red, brnsh.-red, br., brnsh.- 
yel., yel. 
3.5-4.5 | rhomb., pa. grn., grn., blsh.-grn., red, vlt., col. 
BES HOC hex., col. 
~1.5 monocl., col., yel., grn., br. 
6-7 tetr., yel., grn., br. 
2-2.5 cub., carmine, (nat.), col. (artif.) 
1.5-2 monocl., col., tarn. pa. bl., grnsh. bl., dk. bl., 
blsh. blk. 
5-5.5 monocl., yel., gray, somet.. red, grn. 
3.25-4 


Name Formula Sp. gr 
Torbernite (R).. Cu(UO2)2(POs)2.8-12H20......... 22.22 3.22 
Tourmaline........ | Nata, »Mn, Li, Al) sAleSig01s(BOs)3 3.03-3.25 
Tremolite:s:.cces:' CaeMgsSisO22(OH,F)2..........202 eee eens 3.0 
Tridymite......... Sia Wee ern eee s PERO meee oe oaecrie 2.27 
Triphyllite-Lithio- 

phyllite......... Li(Fe,Mn)POg nas csencucn ccicenclltee ee 3.34-3.58 
Troegerite (R)..... ( Les Gaeta Baty Pi eee tea I Bec ccs 

TONG sees cease NasH(COs)2:2HsOe oc ccsesens gence 2.14 
Turquois.: 0... 2-.- Nee Fet3)¢(POx)s(OH)s.4H20............ 2.6-3.2 
UWlimannite eye ete call NISDS a esteste esis ces Carseceuereiers areasie sein 6.61-6.69 
Uraninite (R)...... vor jac icaP a a Cresta etble sare sist steralusamerae 8.0-11 
Uvarovite......... CasCreSisO is era ece tecemeee ie ccisacn 3.90 
Valentinite......... beOseea ce tttomanpacnbiecsarcutirsas erences 5.76 
Vanadinite......... Pbs(ViOa) sCl cejomee atennae vrarcsealactersvctersays 6.5-7.1 
Variscite-Strengite. . Hs eh QHsO\ Sess cocecctroaeee 2.57-2.87 
Waterite sce cate sa Oa COMP a chtsiereisicreeierv mietsinilore nm nicioeicecs 2.645 
Vermiculite........ Gg Ca .7(Mg,Fet#Al)6(Al,Si)s020(OH)s. ~2.3 
Vesuvianite........ a Ae ease ee OKO, F)s ....]8.33-3.43 
VialLinhTATte ew scatters || NG. <tatere eds ieleds iss ic eyoyrsaic.nie le lolereisveie e\eceisisiecs 2.79 
Viviabite asic .cciee BBO. A300 Wess sacra aa orounn pb 2.67-2.69 
SWiseemeritG cr sperctets ore) IM 2 (E204) Wate cratewsterecsici ait wisinve cial levarete axatera/= so15 
Wavellite.......... MOE CPOs BHO: Senda hotewart canine 2 36 
Whewellite 
Willemite. 
Witherite.. 


Wolframite. . 
Wollastonite 


Wurtzite 


Zencite etoile dee less 


monocl., ccl., 
rhbdr., wh. a8 yel., grn., red, gray, br. 
thomb., col., wh., gray, yelsh. br. 

monoe. dk. gray, brnsh. blk. to iron blk. 
tric 
tetr., orange-yel. to yel., gray, grn., br., red 
hex., brnsh. blk 

tetr., yelsh. br. to redsh. br., somet. gray, wh., 


rheral “grnsh. wh., grn. to yel., somet. br., bl., 


somet. yelsh., brnsh. 


wh., col., gray, pa. grn. 


hex., orange-yel. to dk. red, somet. yel. 
tetr., redsh. br., yel., gray, grn., col. 
rhomb., gray, grnsh., brnsh. 


Index of refraction (Na) 
mi w € 
wow B 


—— 


= 


.66-1.70, 
.58-1.59, 1.625-1. 635 

412, 1.492, 1.540 

-61-1.78, 1. 62-1. 84, 1.65-1.84 


592, 1.582 


635-1. 675, 1.610-1. 650 


-599, 1.612, 1.622 


471-1.479, 1.472-1. 480, 1.474-1. 483 
1.67-1.70, 1.68-1.71 


.86 
.18, 2.35, 2.35 
416, 2.350 


563-1. 707, 1.588-1.719, 1.594-1.741 


.550, 1. 640-1.650 
-525-1. 564, 1.545-1.583, 1.545-1.583 


. 700-1. 746, 1. 703-1. 752 


327 
579-1.616, 1.602-1. 656, 1.629-1.675 


.568, 1.572, 1.582 
.520-1.535, 1.526-1. 543, 1.545-1.561 


491, . oe 1.650 
. 691, 


529, 1 676, 1. “oe 


(Li) ~2,26, 2.32, 


2. 


1.616-1. ae 1. 28-1, 650, 1.631-1. 653 
403, 2.2 


2/356, .378 


ite 


ve 
2. 
le 
1. 


721, 1.816 


602-1.610 

013, 2.029 

923-1. 960, 1.968-2.015 

685-1. 705, 1. 688-1.710, 1.697-1.725 
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X-Ray Crystallographic Data, Molar Volumes, and 


Densities of Minerals and Related Substances 


From U.S. Geological Survey Bulletin 1248 by 
Richard A. Robie, Philip M. Bethke and Keith M. Beardsley 


An extensive list of references and the bases for the calculations and the selection of data are given in the 
above referenced Bulletin. Bulletin 1248 may be obtained from the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C., 20402. 
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Name and formula 


Silver 
Ag 
Arsenic 
As 


Gold 
Au 


Bismuth 
Bi 
Diamond 
C* 
Graphite 
C* 


Copper 
Cu 


a-Iron 
Fe 


Nickel 
Ni 
Lead 
Pb 


Platinum 
Pt 


orthorhombic Sulfur 
Ss 


monoclinic Sulfur 
rhombohedral Sulfur 
Ss 


Antimony 
Sb 


Selenium 

Se 

Silicon 

Si 

6-Tin (white) 
Sn 

Tellurium 


Te 


Zine 
Zn 


Shandite 
B-Ni;Pb.8.* 
High-Argentite 
AgS I 


Crystal Space 
system group 
Elements 
cubic Fm3m (225) 
hex-R  R3m(166) 
cubic Fm3m (225) 
hex-R R3m(166) 
cubic Fd3m (227) 
hex. C6/mmce(194) 
cubic Fm3m (225) 
cubic Im3m(229) 
cubic Fm3m (225) 
cubic Fm3m (225) 
cubic Fm3m (225) 
orth. Fddd(70) 
mon. P2;/c(14) 
hex-R  R3(148) 
hex-R R3m(166) 
hex. P3121(152) 
P3221(154) 
cubic Fd3m (227) 
tet. 14;,/amd(141) 
hex. P3121(152) 
P3221(154) 
hex. P6;/mme(194 


hex-R R3m(166) 


cubic 


B-186 


X-Ray Crystallographic Data of Minerals 


Structure 
type 


face-centered 
cubic 


arsenic 


face-centered 
cubic 


arsenic 
diamond 
graphite 


face-centered 
cubic 


body-centered 
cubic 


face-centered 
cubic 


face-centered 
cubic 


face-centered 
cubic 


Ss ring 
molecules 


Ss ring 
molecules 


S, ring 
molecules 


arsenic 


diamond 


hexagonal 
close packed 


Sulfides, arsenides, tellurides, selenides, and sulfosalts 


3 


ny 


we too Heo Ho Hie bam Hoo 


tr te to ta te Pe SHE HS Ho Ham Hoo | 


Ito Hen 


do 


12.8660 
+ .0020 


10.98 
+.03 


X-Ray Crystallographic Data of Minerals 


Z; The number of gram formula weights per unit cell. 
pe Indicates the data were obtained at an unspecified room temperature and may be taken as 25°-++5°C. 
dh Indicates the measurements were made on a natural specimen which may have deviated slightly 


from the listed formula. Densities for these minerals were calculated using the formula weight for 
the stoichiometric phase. 


hex-R; Rhombohedral symmetry. To distinguish from true hexagonal symmetry. 


X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
65 Qo Bo Yo LOm2=cme cm? calbar-! grams cm~$ °C 
Elements 
68.227 10.272 . 24556 10.501 25 1 
+ .010 + .002 =+ .00008 + .002 
10.555 129.23 12.972 .31007 5.776 26 2 
=+ .003 + .08 + .002 + .00023 + .004 
67.847 10.215 . 24420 19.282 25 3 
= 010 + .002 + .00008 + .003 
11.8622 212.29 21.309 50934 9.8071 26 4 
+ .0030 ea silt 25 ali + .00030 + .0050 
45.385 3.4166 .08170 3.5155 25 5 
+ .004 + .0003 +.00005 + .0003 
6.7079 35.189 5.2982 . 12668 2.2670 15 6 
+ .0010 + .006 + .0009 = .00007 + .0004 
47.242 7.1128 . 17005 8.9331 25 7 
+ .020 + .0030 +.00012 + .0037 
23.551 7.0918 . 16954 7.8748 25 8 
+ .012 + .0037 +.00013 +.0041 
43.756 6.5880 . 15750 8.9117 25 9 
+ .019 + .0028 -+.00011 + .0038 
121.32 18.267 .43663 11.342 25 *10 
+ .04 + .006 + .00018 + .003 
60.379 9.0909 .21732 21.460 25 «11 
+ .023 + .0035 +.00013 + .008 
24.4860 3296.73 15.511 .37078 2.0671 Zo 9 2 
+ .0040 + .97 + .005 + .00015 + .0006 
10.92 96.73 1314.6 16.49 3948 1.944 103 18 
+ .03 == 610) + 6.4 0S + .0020 + ,009 
4,280 433.78 14.514 34693 2.2092 r 14 
+.001 + .19 + .006 + .00020 + .0010 
11.279 181.45 18.213 43535 6.685 26 «15 
+ .003 + .09 =. .010 + .00028 + .004 
4.9588 81.793 16.420 . 39249 4.8088 26 «16 
+ .0008 + .033 007 + .00020 + .0019 
160.15 12.056 . 28819 2.3296 25 7 
+ .03 + .002 + .00009 + .0004 
3.1813 108.18 16.289 .38935 7.2867 26 «618 
+ .0006 + .04 + .005 + .00017 + .0024 
5.9290 102.00 20.476 .48944 6.2316 25 19 
+ .0010 + .04 + .008 + .00024 + .0025 
4.947 30.428 9.162 .2190 7.134 25 20 
+.001 + .024 =) 007 + .0002 + .006 


Sulfides, arsenides, tellurides, selenides, and sulfosalts 


13.658 367.76 73.83 1.765 8.867 ia 21 
+ .010 eeeleoo ae Pay + .007 + .033 
246.4 37.09 . 8866 6.680 600 22 
se 7h! 25 galt + .0085 + .064 
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Name and formula 


Crystal 
system 


Space 
group 


X-Ray Crystallographic Data of Minerals 


Structure 


type 


Z 


do 


Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


Argentite 
AgeS II 


Acanthite 
AgS III 


High-Naumanite 
Ag.Se 


AgeTe I 
AgeTe II 


Hessite 
Age Te III 


Agi.ssCu.s55 I 
Agi.ssCu.ssS II 


Jalpaite 
Agi 55CU,459 III 


Ag.esCui.oS I 
Ag.osCu1.o7S IT 


Stromeyerite 
Ag 93Cu1,07S III 


Eucairite 
AgCuSe 


Petzite 

Ag;AuTe,* 
Maldonite 

AupBi 
High-Digenite 
Cu.8 I 
High-Chalcocite 
Cu.8 iB 

Chalcocite 

Cu.8 III 

Digenite 

Cui.78 (Cu rich side) 
Digenite 

Cui.7S (S rich side) 
Berzelianite 

Cu.8e 
High-Bornite 
Cu;FeS,* 
Metastable Bornite 
CusFeS, 


Low-Bornite 
Cu;FeS,* 


Umangite 
Cu;Sez 
Heazelwoodite 
Ni;S2 


Maucherite 
NinAss 


cubic 


mon. 


cubic 


cubic 


cubic 


mon. 


cubic 


cubic 


tet. 


cubic 


hex. 


orth. 


orth. 


cubic 


cubic 


hex-R 


P2,/c(14) 


P2;/c(14) 


Cmcm(63) 
pseudo 
P4/nmm(129) 
14,32(214) 


Fd3m (227) 


Ab2m(39) 


P42:c(144) 


P4/mmm(123) 


R32(155) 
P4,2:2(92) 


B-188 


Cu.Mg 


deformed 
fluorite 


deformed 
fluorite 


2 


+ 


2 


4.870 
+.008 


4,228 
+ .002 


4.993 
+ .016 


5.29 
a= (Uh 


6.585 
+.010 


8.09 
+.02 


6.110 
+ .010 


4.825 

+ .005 
8.673 
+ .004 
5.961 

+.009 
4.138 
+ .004 
4.066 
+ .002 
4.105 
+ .010 
10.38 

+ .02 

7.958 
+ .002 
5.725 
+.010 
3.961 

+ .004 
11.881 

+ .004 
5.5695 
+ .0010 
5.5542 
+ .0010 


5.85 
5 (0h! 


5.50 
+.01 


10.94 
+ .02 


10.94 
.02 


402 
.010 


746 
.001 


.870 
001 


Hata toa it 


6.928 
+.005 


6.628 
+ .003 


20.35 
+ .02 


27 .323 
+ .010 


X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co ao Bo Yo 10-24 em? cm$ cal bar~! gramscm-? °C 


Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


115.5 34.78 8313 7.125 189 23 
Sel gu) Se hy +.0041 + .035 
7.862 99.58 227 .08 34.19 .8172 7.248 25 24 
+ .003 +.30 Se 7!) + .04 +.0011 + .009 
124.48 37.48 . 8959 7.862 170 25 
2& i s%) == 5014) + .0087 + .076 
148.0 44.58 1.065 7.702 825 26 
Se ach 7) Be AD + .006 + .044 
285.54 42.99 1.028 7.986 250 927 
+ 1.30 es AB + .005 + .036 
8.96 123.33 271.33 40.85 .9764 8.405 r 28 
+ .02 + .30 se if.46' + .22 + .0052 + .044 
228.10 34.34 .8209 6.635 300 29 
se il. 1%, ss IW + .0041 + .033 
112.33 33.83 .8085 6.736 116 «330 
a+ .35 sey Lil + .0026 +.021 
11.756 884.30 33.286 . 79559 6.8455 ry 31 
+ .006 SS ot + .035 + .00088 + .0072 
211.82 31.89 . 7623 6.283 196 32 
=O Le + .0035 + .029 
7.105 105.36 31.73 . 7583 6.316 100 33 
+ .007 se 78) ae Ay + .0017 +.014 
7.972 214.84 32.35 1732 6.194 r 34 
+ .004 Se, oilfe! se lle + .0007 + .005 
6.31 527.12 31.75 . 7588 7.887 r 35 
asl se 1 a= oly) + .0024 + .024 
1118.4 84.19 2.012 9.214 r 36 
25 Oe a3 28) + .012 + .053 
503 . 98 37.94 . 9068 15.891 r, 37 
SS pls! a= {UB} + .0007 +.012 
187.64 28.25 .6753 5.633 465 38 
22 Ws eo A ky + .0036 + .030 
6.722 91.34 27.50 6574 5.786 152 39 
+ .007 ae aril OG +.0015 +.013 
13.491 4379.5 27.475 .65671 5.7924 i 40 
+.004 SE 2D a OLO = .00043 + .0034 
172.76 26.012 .6217 5.605 25 41 
ae (UY) + .014 + .0004 + .003 
171.34 25.798 .6166 5.602 25 42 
ae (US) + .014 + .0004 + .003 
200.2 30.14 . 7205 6.835 170 43 
25 110 se lls) + .0037 + .035 
166.4 100.2 2.395 5.008 240 44 
22! Bey +.013 + .027 
1309.34 98.57 2.356 5.091 1 45 
eet f/ lite! + .54 +.013 + .028 
21.88 2618.7 98.57 2.356 5.091 r 46 
+ .04 ORG ee 4) +.010 + .021 
4.276 175.25 52.77 1.261 6.604 r 47 
+.010 == lite) aa | yd + .005 + .026 
7.134 203 . 98 40.95 .9788 5.867 r 48 
+ .002 se 02) a) 02 + .0005 + .003 
21.81 1029.36 154.98 3.7043 8.0343 r 49 
+.01 OG + .08 + .0021 + .0044 


50 


51 


52 


53 


54 


55 


56 


57 


58 


59 


60 


61 


62 


63 


64 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 


75 


76 


Name and formula 


Crystal 
system 


Space 
group 
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Z 


Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


Pentlandite 
Fes,25Nis.7598 


Pentlandite 
Feg.75Nis.25Ss 


Sternbergite 
AgFe.S;* 


Argentopyrite 
AgFe.S;* 


Realgar 
AsS* 


Oldhamite 
CaS 


Greenockite 
CdS 


Hawleyite 
CdS 


(hypothetical) 
CdS 


Cadmoselite 
CdSe 


CdTe 


(hypothetical) 
CoS 


Chalcopyrite 
(CuFeS,) CuFeS:.50 


Cubanite 
CuFe.S;* 


Covellite 
CuS 


Klockmannite 
CuSe 


Troilite 
FeS 


Pyrrhotite 
Fe 90S 


Pyrrhotite 
Fe 359 


(hypothetical) 
FeS 


(hypothetical) 
FeS 


Cinnabar 
HgS 


Metacinnabar 
HgS 


Tiemannite 
HgSe 


Coloradoite 
HgTe- 


Alabandite 
MnsS 


(hypothetical) 
MnS 


cubic 


cubic 


orth. 


orth. 


mon. 


cubic 


hex. 


cubic 


cubic 


hex. 


cubic 


cubic 


tet. 


orth. 


hex. 


hex. 


hex. 


hex. 


hex. 


cubic 


hex. 


hex. 


cubic 


cubic 


cubic 


cubic 


cubic 


Fm3m (225) 
Fm3m (225) 
Cemm (63) 
Pmmm (47) 
P2;/m(11) 
Fm3m(225) 
P63mc(186) 
F43m (216) 
Fm3m (225) 
P6;mc(186) 
F43m(216) 
F43m (216) 
142d (122) 
Pemn (62) 


P6;/mmce(194) 


P6;/mmce(194) 
P6;/mme(194) 
P6;/mmce(194) 
F43m(216) 
P63mc(186) 
P3121(152) 
P3,1(154) 
F43m(216) 
F43m(216) 
F43m (216) 
Fm3m (225) 


F43m (216) 


B-190 


rock salt 
zincite 
sphalerite 
rock salt 
zincite 
sphalerite 


sphalerite 


deformed 
covellite 
niccolite 
defect 
niccolite 
defect 
niccolite 
sphalerite 
zincite 
cinnabar 
sphalerite 
sphalerite 
sphalerite 


rock salt 


sphalerite 


4 


4 


8 


05 


. 689 
.006 


. 1354 
.0010 


833 
.002 


.516 
.002 


.2977 
.0010 


4805 
.0006 


as 
11 
ae 
6 
== 
9 
=e 
5 
ef 
+ 
=i 
5 
=e 
5 
== 
4 
= 
6 
== 
5.339 
+.001 
5.2988 
+ .0010 
6.46 
+.01 
3.792 
+.001 
14.206 
+.010 
3.446 
+ .003 
3.446 
+.001 
3.440 
+ .001 
5 
re 
3 
=e 
4 
== 
5 
se 
6 
38 
6 
et 


455 
.001 


.872 
.001 


. 149 
.001 


8517 
.0010 


12.675 
+ .020 


11.47 
+ .02 


13.53 
+.05 


11.12 
== (II 


X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co Qo Bo Yo 10-4 em? em3 calbar-1 gramscm-3 °C 
a ET ee 
Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


1059. 96 159.59 3.8144 4.823 r 50 
oe 61,104 am El +.0113 + .014 
1028.77 154.89 3.702 4.998 r 51 
+ 3.06 + .46 Se (OU +.015 
6.63 974.81 73.39 1.754 4.303 r 52 
+.01 35 9), 74l 25 P4U + .005 +.012 
6.45 491.2 73.96 1.768 4.269 r 53 
+ .02 sel a=) | 74!) + .007 a= (OI 7/ 
6.57 106.55 791.6 29.80 7122 3.591 r 54 
+ .03 + .30 + 6.4 + .24 + .0058 + .029 
184.12 27.722 . 6626 2.602 r 55 
ae {ihe} el O35) + .0021 + .008 
6.7120 99.407 29.534 .71549 4.8261 i 56 
+.0010 + .050 EE OLD + .00041 + .0024 
198.46 29.88 .7142 4.835 D 57 
se 7AY 32 (0 + .0008 + .005 
167.83 25.27 .6040 5.717 r 58 
se ails + .03 + .0007 + .006 
7.0021 112.00 33.727 .80614 5.6738 r 59 
+ .0010 S55) se UG + .00044 + .0028 
272.16 40.977 .97943 5.8569 25 60 
0S + .012 + .00032 + .0016 
152.19 22.91 5477 3.971 r 61 
se WY) + .02 + .0004 + .002 
10.434 292.96 44.109 1.0543 4.0878 r 62 
+ .005 sey odie! an OZ 7, = .0007 + .0025 
6.23 447 .53 67.38 1.611 4.026 r 63 
se (0! sm dl (Us! se IIS + .004 +.010 
16.34 203 . 48 20.42 .4882 4.682 r 64 
eer Ol se MG 26 UY + .0005 +.001 
17.25 3014.8 23 . 28 .5564 6.122 r 65 
+.05 ae). 7/ ee ls} + .0018 + .020 
5.877 60.439 18.20 .4350 4.830 28 =©66 
+.001 + .106 se (0B) + .0008 + .009 
5.848 60.14 18.11 .4329 4.793 28 «67 
+ .002 + .04 25 ul + .0003 = .003 
5.709 58.507 17.62 4211 4.625 28 68 
+ .003 .046 ae AY, + .0004 + .004 
162.32 24.44 .5842 3.597 r 69 
- -09 a= (Ui = .0004 + .002 
6.345 82.38 24.81 .5930 3.544 r 70 
+ .002 ss US) aq 4 + .0004 + .002 
9.495 141.55 28.416 .6792 8.187 zi 71 
= .002 ae WY ae {U1 + .0004 = .004 
200.38 30.169 7211 UY: r 72 
sey IK) se) UG + .0004 + .004 
225.34 33.928 .8110 8.239 ih 73 
ee 56. + .084 + .0020 = .020 
269.59 40.590 .97016 8.0855 r 74 
SUS See Olt + .00032 + .0023 
142.51 21.457 .51289 4.0546 r 75 
+ .04 + .006 + .00019 + .0012 
176.65 26.60 .6357 3.271 z 76 
as oily, + .03 + .0007 + .004 


X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
Name and formula system group type Z Qo bo 


Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


77. (hypothetical) hex. P63mc(186) zincite 2 3.986 
MnS +.001 
78 Niccolite hex. P6;/mmc(194) _niccolite 2 3.618 
NiAs + .001 
79 Millerite hex-R R3m (160) 9 9.616 
NiS +.001 
80 Breithauptite hex. P6;/mmce(194)  niccolite 2 3.942 
NiSb +.001 
81 Galena cubic Fm3m (225) rock salt 4 5.9360 
PbS + .0005 
82 Clausthalite cubic Fm3m (225) rock salt 4 6.1255 
PbSe + .0005 
83 Teallite orth. Pbnm (62) GeS 2 4.266 11.419 
PbSns, +.003 +.007 
84 Altaite cubic Fm3m (225) rock salt 4 6.4606 
PbTe + .0005 
85 Cooperite tet. P4,/mme(131) 2 3 4699 
Pts + .0006 
86 Herzenbergite orth. Pbnm (62) GeS 4 4.328 11.190 
SnS +.002 +.004 
87 Sphalerite cubic F43m (216) sphalerite 4 5.4093 
ZnS + .0005 
88 Wurtzite hex. P6;mc(186) zincite 2 3.8230 
ZnS +.0010 
89 Stilleite cubic F43m (216) sphalerite 4 5.6685 
ZnSe + .0005 
90 ZnTe cubic F43m(216) sphalerite 4 6.1020 
+.0006 
91 Orpiment mon. P2,/n(14) 4 11.49 9.59 
As.8;3* + .02 02 
92 Bismuthinite orth. Pbnm (62) stibnite 4 11.150 11.300 
Bi.Ss3 +.004 +.004 
93 Tellurobismuthite hex-R R3m(166) Bi:Te.S 3 4.3835 
BizTes + .0020 
94 Stibnite orth. Pbnm (62) stibnite 4 11.229 11.310 
Sb.8; +.004 +.004 
95 Linnaeite cubic Fd3m (227) spinel 8 9.401 
Co3S4 +.001 
96 Greigite cubic Fd3m (227) spinel 8 9.876 
Fe3S4 + .002 
97 Daubreeite cubic Fd3m (227) spinel 8 9.966 
FeCr.84 +.005 
98 Violarite cubic Fd3m (227) spinel 8 9.464 
FeNinS, + .005 
99 Polymidite cubic Fd3m (227) spinel 8 9.480 
NisS, +.001 
100 Co-Safflorite mon. deformed 2 5.049 5.872 
CoAs, marcasite +.002 +.002 
101 Safflorite orth. Pnnm (58) marcasite 2 5.231 5.953 
(CO sFe.5) Ase +.002 +.002 
102 Cobaltite cubic P2:3 (198) NiSbS + 5.60 
CoAsS* +.05 
103 Glaucodot orth. Cmmm<(65) 24 6.64 28.39 
(Co, Fe) AsS* +.05 aa lhl) 


B-192 


Co 


6.465 
.002 


.034 
001 


. 152 
.001 


.155 
.001 


Qo Bo 


X-Ray Crystallographic Data of Minerals 


Cell 
volume 
Yo 10~*4 em? 


Molar volume 
_ cal bar~1 


cm? 


X-Ray 
density 


grams cm? 


Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


90.45 
+ .30 


90.45 
+ .20 


88. 


96 


.05 


.07 
.03 


41 
.10 


30 
04 


.16 
.05 


84 
.06 


24 
21 


. 66 
.06 


.563 


.028 


. 66 
12 


.28 
.04 


. 190 
.043 


19 
.02 


18 
.O1 


.891 
.006 


.89 
.O1 


. 492 
.008 


.605 
.009 


.996 
.063 


.601 
.009 


. 152 
.008 


.O1 
.02 


.831 
.007 


.846 
.013 


424 
.007 


. 209 
.010 


Ol 
.25 


.520 
.043 


.85 
.09 


. 406 
.042 


.548 
.020 


.52 
04 


.52 
ol 


alll 
.10 


. 138 
.020 


.92 
.02 


oes 
024 


44 
avi! 


.68 


.32 


a 


ze 


HE 


He 


a 


te be te te te re be te he 


.6403 
. 0004 


.4108 
.0003 


.40374 
.00020 


4994 
.0004 


. 75272 
.00024 


.82713 
.00025 


.4340 
.0016 


.97043 
.00027 


.5295 
.0003 


.6933 
.0005 


. 56962 
.00020 


. 56998 
.00036 


.65548 
. 00022 


.81765 
.00029 


.685 
.006 


.8050 
.0011 


4342 


.0023 


7545 


.0010 


.4950 
.0005 


733 


.001 


781 
.003 


.525 
.002 


.5330 
.0005 


.6672 
.0005 


. 6629 
.0006 


. 6320 
.0170 


.6377 
.0078 


. 248 
.002 


776 


.005 


3743 


.0020 


639 


.005 


5973 


.0019 


2690 
0020 


501 
007 


. 2459 
.0019 


254 
.004 
.197 
.003 


.0885 
.O011 


0859 


.0022 


:2630 
.0014 


6410 


.0017 


490 
013 


8081 
0038 


862 
007 


6276 
0026 


.8772 
.0016 


079 


.003 
. 866 


006 
725 


.008 


7458 
0015 


479 
005 


461 


.006 


.275 
. 168 


.161 
.075 


Temp. 
°C 


25 


25 


26 


26 


102 


103 


104 


105 


106 


107 


108 


109 


110 


111 


112 


113 


114 


115 


116 


117 


118 


119 


120 


121 


122 


123 


124 


125 


126 


127 


128 


129 


130 
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do 


Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


Cattierite 
Co8: 
Trogtalite 
CoSez 
Loellingite 
FeAs, 
Arsenopyrite 
FeAsS* 
Gudmundite 
FeSbS* 
Pyrite 

FeS. 


Marcasite 
FeS,* 


Ferroselite 
FeSez 


Frohbergite 
FeTe, 


Hauerite 
Mns, 


Molybdenite 
Mos, 


Rammelsbergite 
NiAs: 


Pararammelsbergite 


NiAs: 


Gersdorfite 
NiAsS 


Vaesite 
NiS: 


NiSe, 
Melonite 
NiTe: 
Sperrylite 
PtAss 
Laurite 
Ru&, 
Tungstenite 
8: 
Co-Skutterudite 
CoAs3_z CoAso.95 


Fe-Skutterudite 
FeAs;_, FeAsz.95 


Ni-Skutterudite 
NiAs3_- NiAs».95 


Tennantite 
Cuy,AsSis 


Tetrahedrite 
CurSb.8is 


Enargite 
Cu;AsSy 


Luzonite 
Cu;As8,* 


cubic 


cubic 


orth. 


tri. 


Pa3 (205) 
Pa3 (205) 
Pnnm(58) 
P1(2) 
B2,/d(14) 

Pa3 (205) 
Pnnm(58) 
Pnnm(58) 
Pnnm(58) 

Pa3 (205) 
P6;/mme(194) 
Pnnm(58) 
Pbea(61) 
P2,3(198) 

Pa3 (205) 

Pa3 (205) 
P3ml(164) 
Pa3 (205) 

Pa3 (205) 
P63/mme(194) 
Im3(204) 

Im3 (204) 

Im3 (204) 
143m (217) 
143m (217) 
Pnn2(34) 
142m(121) 


B-194 


pyrite 
pyrite 


marcasite 


pyrite 
marcasite 
marcasite 
marcasite 
pyrite 
molybdenite 


marcasite 


pyrite 
pyrite 
cadmium 
iodide 
pyrite 
pyrite 


molybdenite 


tetrahedrite 


tetrahedrite 


4 


a 


No wd wd 


.5345 
0005 


8588 
.0010 


300 
.002 


. 760 
.010 


aS 


4175 


: 


g85 


$ 


HS Ho Ho Ho betta ta to tata tata te bobo tho te be bats haa be be 
~I 
or 


tS 
a) 
ES 


I 
5 


5.289 
+ .005 


5.981 
+ .002 


5.690 
+ .005 


5.93 
+.03 


5.423 
+ .002 
5.778 
+.005 


6.265 
+ .005 


5.797 
+ .004 


5.82 
+.01 


X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co do Bo Yo 10-24 cm3 cm3 calbar-! gramsem-* °C 
Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 
169.53 25.524 .61009 4.8213 r 104 
+ .05 = .007 + .00021 + .0013 
201.11 30.279 . 72374 7.1618 r 105 
+ .10 + .016 + .00042 + .0037 
2.882 91.357 27.51 .6576 7.477 26 106 
+.001 + .056 + .02 + .0005 + .005 
5.785 90.00 112.23 90.00 175.51 _ 26.42 .6316 6.162 re 107 
+ .005 + .20 +.20 +.20 + .44 + .07 + .0016 +.015 
6.73 90.00 399.09 30.04 .7181 6.978 r 108 
+ .03 + .50 + 3.35 + .25 + .0061 + .059 
159.00 23.940 .57221 5.0116 r 109 
+ .04 + .007 + .00020 + .0014 
3.3876 81.622 24.579 . 58749 4.8813 25 110 
+.0015 + .060 + .018 + .00047 + .0036 
3.587 99.50 29.96 . 7162 7.184 me ae 
+ .004 + 17 =i 05: + .0013 + .013 
3.869 127.62 38.43 .9185 8.094 re ali 
+ .002 + .17 + .05 +.0013 +.011 
227.14 34.198 .81741 3.4816 28 113 
+ .07 + ,010 + .00029 + .0010 
12.295 106.35 32.025 . 76547 4.9982 26 114 
+ .002 + .07 sx .021 + .00055 + .0033 
3.542 97.645 29.41 . 7030 7.091 26 115 
.002 + .096 + .03 + .0007 + .007 
11.428 382.42 28.79 .6882 7.244 pe NIG 
+ .02 + 1.15 + .09 + .0021 + .022 
184.51 27.78 .6640 5.964 26 117 
+ .10 + .01 + .0004 + .003 
183.96 27.697 .66203 4.4350 ry alike} 
2) 05 + .007 + .00022 + .0012 
21a 75 31.882 . 76204 6.7948 20 119 
+ .11 + .016 + .00043 + .0034 
5.308 68.81 41.44 .9905 7.575 84 120 
+.010 + .38 + .23 + .0055 + .042 
212.56 32.00 . 7650 10.778 ree lal 
+ 63 +  .08 + .0020 + .027 
175.6 26.44 .6320 6.248 reel 22 
+ 1.9 + .28 + .0068 + .067 
12.362 106.50 32.069 . 76652 7.7325 26 123 
+.004 + .08 x .023 + .00059 + .0055 
552.58 41.599 . 99428 6.7298 r 124 
+ .20 + .015 + .00041 + .0025 
547.62 41.226 .98537 6.7158 r 125 
+ .20 + .015 + .00041 = .0025 
578.01 43.513 1.0400 6.4286 r 126 
+ .21 + .016 + .0004 + .0023 ; 
1058.09 318.62 7.1652 4.642 ro pF 
+ 1.25 + .38 + .0090 + .006 
1101.3 331.64 7.9266 5.024 r. 128 
+ 1.3 + .39 + .0094 + .006 
6.144 293 .03 . 88.24 2.109 4.463 26 129 
+ .005 + .38 + .12 + .003 + .006 
10.440 292.04 87.94 2.1019 4.478 26 130 
+ .008 + .60 + .18 + .0043 + .009 


131 


132 


133 


134 


135 


136 


137 


138 


139 


140 


141 


142 


143 


144 


145 


146 


147 


148 


149 


150 


151 


152 


153 


154 


155 


156 
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Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


Famatimite 
Cu3Sb S,* 


Proustite 
Ag3AsS3 
Pyrargyrite 
Ag:Sb Ss 


Miargyrite 
AgSbS,.* 


Corundum 
Al,O3 


Boehmite 
AlO(OH)* 


Diaspore 
AlO(OH)* 


Gibbsite 
Al(OH); 


Arsenolite 
As,.O3 


Claudetite 
As,O3 


Bromellite 
BeO 
Bismite 
a-BinO3 
Lime 

CaO 


Portlandite 
Ca (OH ) 2 


Monteponite 
CdO 


Cerianite 
CeO, 


CoO 


Eskolaite 
Cr.03 


Tenorite 
CuO 


Cuprite 
Cu,0 


Wustite 
Fe 9530 


Hematite 
FeO; 


Magnetite 
Fe;0,4 


Goethite 
a-FeO(OH)* 


Lepidocrocite 
y-FeO(OH)* 


a-Ga.O; 


tet. 


hex-R 


hex-R 


mon. 


14m(121) 
R3ec(161) 
R3c(161) 


Ce(9) 


R3e(167) 
Cmem(63) 
Pbnm (62) 
P2,/n(14) 
Fd3m (227) 
P2,/n(14) 
P6,me(186) 
P2,/c(14) 
Fm3m (225) 
P3ml(164) 
Fm3m (225) 
Fm3m (225) 
Fm3m (225) 
R3e(167) 
C2/c(15) 
Pn3m(224) 
Fm3m(225) 
R3e(167) 
Fd3m (227) 
Pbnm(62) 
Amam(63) 
R3c(167) 


B-196 


Oxides and hydroxides 


corundum 


lepidocrocite 


diamond 


zincite 
pseudo 
orthorhombic 
rock salt 
Cdl, 

rock salt 
fluorite 


rock salt 


corundum 


defect rock 
salt 
corundum 


spinel 


corundum 


2 


6 


5. 


=e 


10. 


et 


iki: 


ae 


12. 


cs 


_ 
— 


Hr 
g 
i} 


totp He ba 


Hoo HE ye Hotatea tata ta tea ta te Ho be Ho bw be 


384 
.005 
816 
.001 
052 
.002 . 
862 4.111 
013 +.004 
7591 
. 0004 
.868 12.227 
.003  +.003 
.401 9.421 
.005 +.005 
19 5.0705 
002 +.0010 
074 


005 
339 §=©12.984 


.002  +.005 


6979 
0005 


166 13.827 


.005 +.010 


8108 


.0005 


5933 
.0005 
6953 
.0010 


.4110 
.0020 


260 


.002 


. 9607 
.0020 


. 684 3.425 
.005 +.005 


. 2696 
.0010 


3088 


.0003 


.0329 
.0010 


.3940 
.0005 


.596 9.957 


005 +.010 


.868 12.525 
.010 +.010 


4. 


9793 


Ho tw tltottt 


He ps 


Hon Ho 


Ht & Hoo How 


tS Hoo to tS 


H+ on He ys op 


Co 


ALO 
.008 


.6948 


0013 


BOL 
.0020 


. 220 
.010 


. 9894 
.0030 


.700 
.003 


845 
.002 


.6412 
.0010 


.5405 


0010 
3772 


.0005 


.850 
.004 


. 9086 
.0020 


.599 
.010 


. 129 
.005 


.021 
.003 


.066 
.003 


.429 
.003 


X-Ray Crystallographic Data of Minerals 
Cell 


volume 


Qo Bo Yo 10524 


cm? 


Molar volume 
cal bar~} 


em? 


X-Ray 
density 


grams cm~$ 


Temp. 
XC 


Sulfides, arsenides, tellurides, selenides, and sulfosalts—Continued 


312. 
ae 


880. 
== 


922. 
se 


98.63 691. 
+.15 se il. 


19 


.62 


89 


21 


18 


.40 


10 
14 


94 
ae 


88 
Ga 


92 
== 


52 
te 


.O1 
J) 


.420 
.021 


.564 
.040 


.027 
.086 


Oxides and hydroxides 


254. 
Se 


129. 
Se 


Il ges 
Se 


94.57 424. 
+ .25 3 


1358. 
ae Ib, 


94.27 313. 
25,110 a= 


27. 


90.00 660. 
ae AU) 35 


99.47 81. 
Se lly =o 


13.7492 301. 
+ .0010 ae 


78 


.07 


75 


oleh 


96 


allt 


49 


.20 


25 
ee 


19 


.575 
007 


.535 
.026 
. 760 
.026 
.956 
.015 
.118 
.069 
. 255 
.028 


. 3086 
.0032 


73 
.06 


. 764 
.005 


.056 
.016 
.585 
.010 


853 
.026 


.64 
.02 
.090 
.032 


22 
.03 


.437 
.016 


.044 
.003 


274 
.012 


624 
.008 
82 

04 

364 
.064 
943 
.013 


2. 


esq 
2. 
oe 
2 
ss 
il 
ae 


2469 
0045 


1133 


.0006 


.2124 
.0010 


244 
.002 


.61128 


.00022 


. 46695 


.00067 


.4245 


.0007 


. 7638 


he Hr He 


0004 


. 2218 
.0017 


1296 


.0007 


. 19862 


.00012 


. 1885 
.0014 


.40071 


.00017 


.79011 


.00043 


.37254 


.00028 


.57016 


.00068 


. 2782 


0004 


6953 


.0008 


. 2921 


.0007 


. 56021 


. 00044 


. 28791 


.00011 


. 72361 


.00034 


.0642 
.0002 


4975 


.0009 


.5346 


.0016 


.69179 


.00036 


4 


fa 
5. 
ae 
5. 
Ss 
5 
== 


to to te ta tatatata tata ta to te tow to tes Hm Hos Heo Ho Hos tes 


687 


009 
595 


.001 


8506 


.0025 
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.009 


. 9869 


0011 


071 
004 
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441 


001 


.870 
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. 1863 
.0025 


0104 
0012 
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O11 


. 38453 
.0010 


.2415 
.O011 


. 2386 
.0053 


.216 
.008 


.438 
.009 


.225 
.006 


.509 
.014 


1047 


.0043 


7471 
.0012 


. 2749 
.0021 


. 2003 
.0009 


. 269 


008 


.973 


O11 


.4762 
.0030 


26 


26 


25 


26 


24 
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132 


133 


134 


135 
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138 


139 


140 


141 
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X-Ray Crystallographic Data of Minerals 


Crystal 
system 


Space Structure 


Name and formula group type Z Qo bo 


Oxides and hydroxides—Continued 


157 


158 


159 


160 


161 


162 


163 


164 


165 


166 


167 


168 


169 


170 


171 


172 


173 


174 


175 


176 


ilvegy 


178 


179 


180 


181 


182 


183 


Low-germania 
GeO, 
High-germania 
GeO; 

Ice 

H,O 

Hafnia 

HfO, 
Montroydite 
HgO 

Periclase 

MgO 

Brucite 
Mg(OH)>» 
Manganosite 
MnO 


Pyrolusite 
MnO, 
Bixbyite 
Mn,0; 
Hausmanite 
Mn;0, 
Molybdite 
MoO; 
Bunsenite 
NiO 
Litharge 
PbO red 
Massicot 
PbO yellow 
Minium 
Pb304 
Senarmontite 
Sb203 
Valentinite 
Sb.03 
Cervantite 
Sb.0,4 


Selenolite 
SeO, 

a-Quartz 
siO,* 
B-Quartz 
SiO,* 
a-Cristobalite 
SiO, 
B-Cristobalite 
SiO, 

Keatite 

SiO, ~ 
6-Tridymite 
SiO, 

Coesite 


si0,* 


tet. 


hex. 


hex. 


mon. 


orth. 


cubic 


tet. 


orth. 


cubic 


tet. 


orth. 


P4/mnm(136) 
P3,21(152) 
P3221 (154) 
P6;/mme(194) 
P2,/ce(14) 
Pnma(62) 
Fm3m (225) 
P3ml(164) 
Fm3m (225) 
P4/mnm(136) 
Ja3 (206) 
14,/amd(141) 
Pbnm (62) 
Fm3m (225) 
P4/nmm (129) 
Pb2a(32) 
P4,/mbe(135) 
Fm3m (225) 
Peen(56) 
Fd3m (227) 
P42/mbe(135) 


P4:be(106) 


P3121(152) 
P3221 (154) 


P6,22(181) 
P622(180) 


P4,2:2(92) 
P432;2(96) 


Fd3m (227) 


P4;2)2(92) 
P432:2(96) 


P62¢(172) 
P6;/mme(194) 


B2/b(15) 


B-198 


rutile 


a-quartz 


baddeleyite 


rock salt 
Cdl, 
rock salt 
rutile 


T1,0; 


rock salt 


arsenic 
trioxide 


antimony 
trioxide 


12 


16 


305 
.005 


35 
.O1 


.9136 
.0001 


999 
.001 


971 
.003 


. 13882 
.0010 


456 
.003 


.0463 
.0020 


7.152 
+.001 


taba tate te ta Ho tote He ota to te to to boheme to te toto be be 
© 
3 


5.1722 
+ .0010 


5.518 
+.003 


13.858 
+ .005 


12.468 
+ .005 


12.379 
+ .002 


X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co ao Bo Yo 10-24 cm? cm3 calbar-! gramscm-? °C 


Oxides and hydroxides—Continued 


2.8626 55.327 16.660 39824 6.2777 25 157 
+ .0010 + (082 + (010 +.00027 -+-0036 
5.652 121.73 24.438 58413 4.2797 26 158 
+ 002 oe 5h + .021 +.00056 +.0038 
7.3666 130.41 19.635 46932 9175 0 159 
+ .0010 606 + .009 +.00026 +.0004 
5.2948 99.18 138.30 ©: 20.823 49772 10.108 r 160 
+ .0010 + .08 + 206 + .008 +.00025 +.004 
3.519 128.3 19.32 4618 11.21 25 161 
+ 003 2H ail 6.02 + .0006 = OL 
74.709 11.248 26889 3.5837 25 162 
O27 0049) 100014 5.0013 
4.769 40.90 24.63 5888 2.368 26 163 
+ .004 2B oh: Sey; + .0016 + .006 
87.813 13.221 31604 5.3653 26 164 
+ .030 + .004 +.00015 +.0018 
2.865 55.16 16.61 3971 5.234 r 165 
+ .002 i 08 e402 + .0007 + .008 
833.5 31.37 7499 5.032 25 166 
ie a 105 + .0012 + .008 
9.422 623.68 46.95 1.1222 4.873 20 167 
+ 005 aed a) £06 + .0016 + 007 
3.697 © 202.98 30.56 7305 4.710 26 168 
+ .004 + (25 + 04 + .0010 + .006 
72.88 10.97 2623 6.809 26 169 
0 + 02 + .0004 + .010 
5.023 79.40 23.91 5715 9.334 27 170 
+ ,004 EL aaty, + .05 + .0013 + 020 
5.891 153.8 23.15 5533 9.641 27 171 
+ .004 LF) a 03 + .0007 + .012 
6.565 510.13 76.81 1.836 8.926 25 172 
+ .003 Ey 09 + 002 + .009 
1386.9 52.206 1.2478 5.5837 26 173 
Leah sere 042 9008-0011 + .0045 
5.421 332.13 50.007 1.1952 5.8292 25 174 
+ .004 2 soa 408 047 04-0012 + .0054 
1094.3 82.38 1.9690 3.733 26 175 
Ei Ht 72 + .0029 + .005 
5.08 354.2 26.66 6373 4.161 26 176 
+.01 ET pw ae9 08 + .0020 + .013 
5.4051 113.01 22.688 54229 2.6483 25 177 
+ .0001 01 + 001 +.00007 +.0001 
5.4592 118.15 23.718 5669 2.533 575 178 
+ .0020 = L0G ae 013 8) - 0004 + .002 
6.918 170.95 25.739 61521 2.3344 25 179 
+ .003 Be By) + .033 +.00083  +.0030 
363.72 27.381 65447 2.1944 405 180 
PRY + .012 +.00032 +.0009 
8.604 478.3 24.01 5738 2.503 r 181 
+ .005 £ 5 Oe + .0006 + .003 
8.2563 182.08 27.414 65527 2.1917 405 182 
+ .0030 + 16 + .024 +.00062 +.0019 
7.152 120.00 548.37 20.641 49338 2.9110 25 183 
+ .001 a7 + .95 + .0386 +.00090 +.0050 


X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
Name and formula system group type Z Ao bo 


a 


Oxides and hydroxides—Continued 


184 Stishovite tet. P4/mnm (136) rutile 2, 4.1790 
siO.* : +.0010 . 
185 Melanophlogite cubic Pm3n(223) clathrate type 46 13.402 
Si0,* + .004 
186 Cassiterite tet. P4/mnm (136) rutile 2 4.738 
SnO, + .003 
187 Tellurite orth. Pbea(61) tellurite 8 5.607 12.034 
TeO.* +.003 +.005 
188 Paratellurite tet. P4,2:2(92) 4 4.810 
TeO, P432:2(96) + .002 
189 Thorianite cubic Fm3m (225) fluorite 4 5.5952 
ThO, + .0005 
190 Rutile tet. P4/mnm (136) 2 4.5937 
TiO, + .0005 
191 Anatase tet. 14,/amd(141) 4 3.785 
TiO; + .002 
192 Brookite orth. Peab(61) 8 5.456 9.182 
TiO,* +.002 +.005 
193 Titanium sesquioxide hex-R R3c(167) corundum 6 5.149 
Ti.O; + .002 
194 Uraninite cubic Fm3m (225) fluorite 4 5.4682 
UO, +.0010 
195 Karelianite hex-R R3e(167) corundum 6 4.952 
V203 + .002 
196 Zincite hex. P63mc(186) zincite 2 3.2495 
ZnO + .0005 
197 Baddeleyite mon. P2,/c(14) baddeleyite 4 5.1454 592075 
ZrO» +.0010 +.0010 


Multiple oxides 


198 Spinel cubic Fd3m (227) spinel 8 8.080 
199 Hercynite cubic Fd3m (227) spinel 8 8.150 
FeAl.O, + .004 
200 Galaxite cubic Fd3m (227) spinel 8 8.258 
MnAl,O,4 + .002 
201 Gahnite cubic Fd3m (227) spinel 8 8.0848 
ZnAls,O4 + .0020 
202 Magnetite cubic Fd3m (227) spinel 8 8.3940 
FeFe,0O, + .0005 
203 Jacobsite cubic Fd3m (227) spinel 8 8.499 
MnFe.O, + .002 
204 Trevorite cubic Fd3m(227) spinel 8 8.339 
NiFe.O, + .003 
205 Picrochromite cubic Fd3m (227) spinel 8 8.333 
MgCr.0, + .003 
206 Ilmenite hex-R  R3(148) ilmenite 6 5.093 
FeTiO; + .005 
207 Geikielite hex-R =£R3(148) ilmenite 6 5.054 
MgTiO; + .005 
208 Pyrophanite hex-R  R3(148) ilmenite 6 5.155 
MnTiO; + .005 
209 Cobalt Titanate hex-R —-R3(148) ilmenite 6 5.066 
CoTiO; +.001 


B-200 


X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co Qo Bo Yo 10-*4 cm3 cm3 calbar-! gramsem-% °C 


aE ee eee eee eee ee 
Oxides and hydroxides—Continued 


2.6649 46.540 14.014 . 33500 4.2874 r 184 
+.0010 + .028 =). 009 + .00025 + .0026 
2407 .2 31.516 . 75325 1.9065 Tae Loo 
+ 2.2 + .028 + .00072 +.0017 
3.188 71.57 21.55 .5151 6.992 26 186 
+ .003 ae Ab Se Od + .0009 +.011 
5.463 368.61 27.750 . 66328 5.7514 25 187 
+ .003 + .32 + .024 + .00062 + .0050 
7.613 176.14 26.52 .6339 6.018 25 188 
+ .002 ae allt sey (hl Ps + .0006 + .005 
175.16 26.373 .63038 10.012 25 189 
e505 a=) Uy + .00021 + .003 
2.9618 62.500 18.820 .44986 4.2453 25 190 
+.0010 ere O20 008 + .00023 +.0017 
9.514 136.30 20.522 .4905 3.893 rel TL 
+ .006 se jk Soe UZO + .0007 + .005 
5.143 257 .6 19.40 .4636 4.119 r 192 
+ .003 eee eee OZ + .0005 + .004 
13.642 313.2 31.44 7515 4.574 ip Me 
+.010 25 43) “ew 203 + .0009 + .005 
163.51 24.618 . 58843 10.969 26 194 
=e 09 + .014 + .00037 + .006 
14.002 297 .36 29.848 71342 5.0216 TOD 
+.010 noe + .032 + .00081 + .0054 
5.2069 47.615 14.338 . 34273 5.6750 25 196 
+ .0005 Sen eeO00 + .00016 +.0018 
5.3107 99.23 140.46 21.148 .50548 5.8267 elo 7, 
+.0010 + .08 es (U8) + .009 + .00025 + .0023 


Multiple oxides 


527.5 39.71 . 9492 3.583 26 198 
+ 4 a= WK} + .0008 + .003 
541.3 40.75 .9740 4.265 25 199 
set se As +.0011 + .005 
563.2 42.39 1.013 4.078 25 200 
+ .4 sey 03 +.001 + .003 
528.45 39.783 . 95088 4.6083 26 201 
ee of!) se A0Sil + .00075 + .0034 
591.43 44 524 1.0642 5.2003 22 202 
se ollil se O0S + .0002 + .0009 
613.9 46.22 1.105 4.990 25 203 
a+ .4 + .03 +.001 +.004 
579.9 43.65 1.043 5.370 25 204 
ae @ eee 00 +.001 + .006 
578.6 43.56 1.041 4.415 26 205 
a= le + .05 +.001 +.005 
14.055 315.73 31.69 . 7574 4.788 r 206 
+ .020 = uRAAD ae {Uie! + .0019 +.012 
13.898 307.44 30.86 . 7376 3.896 26 207 
+.010 OD ae (OY + .0016 + .008 
14.18 326.3 32.76 . 7829 4.605 r 208 
eenOL = ff 2s Ue + .0017 +.010 
13.918 309.34 31.05 . 7422 4.986 r 209 
+ .005 se LP + .02 + .0004 + .003 


X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
Name and formula system group type Z o bo 


Multiple oxides—Continued 


210 Perovskite orth. Pemn (62) perovskite 4 5.3670 7.6438 
CaTiO; +.0010 +.0010 
211 Chrysoberyl orth. Pmnb (62) olivine 4 5.4756 9.4041 
BeAl,O,4 +.0020 +.0030 
Halides 
212 Halite cubic Fm3m (225) rock salt 4 5.6402 
NaCl + .0002 
213 Sylvite cubic Fm3m (225) rock salt 4 6.2931 
KCl + .0002 
214 Villiaumite cubic Fm3m (225) rock salt 4 4.6342 
NaF + .0005 
215 Chlorargyrite cubic Fm3m (225) rock salt 4 5.5491 
AgCl + .0005 
216 Bromargyrite cubic Fm3m (225) rock salt 4 5.7745 
AgBr +.0005 
217 Nantockite cubic ¥F43m(216) sphalerite 4 5.416 
CuCl + .003 
218 Marshite cubic ¥F43m (216) sphalerite 4 6.0507 
Cul +.0010 
219 Miersite cubic F43m (216) sphalerite 4 6.4963 
Agl + .0010 
220 Iodargyrite hex. P63mc (186) zincite 2 4.5955 
AglI +.0010 
221 Calomel tet. 14/mm (139) 4 4.478 
HgCl + .005 
222 Fluorite cubic Fm3m (225) fluorite 4 5.4638 
CaF, + .0004 
223 ~ Sellaite tet. P4./mnm(136) rutile 2 4.621 
MegF, +.001 
224 Chloromagnesite hex-R  R3m(166) 3 3.632 
MgCl, + .004 
225 Lawrencite hex-R  R3m(166) 3 3.593 
FeCl, + .003 
226 Scacchite hex-R R3m(166) 3 Bia galt! 
MnCl, + .002 
227 Cotunnite orth. Pnmb (62) 4 4.535 7.62 
PbCly +.005 +.01 
228 Matlockite tet. P4/nmm(129) 2 4.106 
PbFCl +.005 
229 Cryolite mon. P2,/n(14) 2 5.40 5.60 
NazAlF5* + .01 +.01 
230 Neighborite orth. Pemn (62) perovskite 4 5.363 7.676 
NaMgF; = .001__ 3-300 


Carbonates and nitrates 


231 Calcite hex-R  —-R3e(167) calcite 6 4.9899 
CaCO; + .0010 
232 Otavite hex-R ~—-R3e(167) calcite 6 4.9204 
CdCO; +t .0010 
233 Cobalticalcite hex-R_ —- R3c(167) calcite 6 4.6581 
CoCO,; + .0010 
234 Siderite hex-R —_-R3e(167) calcite 6 4.6887 
FeCO; + .0010 


B-202 


X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Cr Qo Bo Yo 10-24 cem3 cm$ calbar-! gramsem=* °C 
Multiple oxides—Continued 
5.4439 223.33 33.626 . 80371 4.0439 Ta ZO) 
+ .0010 se Wy ee OLO + .00028 + .0012 
4.4267 227 .94 34.320 . 82031 3.6997 25 211 
= .0020 a5 IG + .023 + .00059 + .0025 
Halides 
179.43 27.015 .64571 2.1634 26 212 
es AY + .003 + .00011 + .0002 
249.23 37.524 . 89690 1.9868 25 213 
+ .02 + .004 + .00013 + .0002 
99.523 14.984 . 35818 2.8021 25 214 
== I5y4 + .005 + .00016 + .0009 
170.87 25.727 .61493 5.5710 26 215 
SOO =. 007 + .00021 + .0015 
192.55 28.991 . 69294 6.4772 26 216 
+ .05 + .008 + .00022 + .0017 
158.87 23.92 <OU1T 4.139 25 217 
+ .26 + .04 +.0010 + .007 
221.52 33.353 . 7972 5.710 26 218 
se jl + .017 + .0004 + .003 
274.16 41.278 . 9866 5.688 r 219 
sy) 210 =e O20) + .0004 + .003 
7.5005 137.18 41.308 .9873 5.683 25 220 
+ .0033 se el = .030 + .0009 + .004 
10.910 218.77 32.939 . 7873 7.166 26 221 
+ .005 a= 4 1)4) + .075 + .0018 + .016 
163.11 24.558 . 58701 3.1792 25 222 
+ .04 + .005 + .00017 + .0007 
3.050 65.13 19.61 .4688 317 18 223 
+ .001 + .04 Ol + .0003 + .002 
17.795 203 . 29 40.81 .9754 2333 re 224 
+ .016 + .48 = LO + .0024 + .006 
17.58 196.55 39.46 .9431 3.212 r 225 
+ .09 + 1.06 se yal + .0051 + .017 
17.59 209.79 42.11 1.007 2.988 re) 226 
+.07 + .86 + .17 +.004 + .012 
9.05 312.74 47.09 1.1254 5.906 26 227 
2a +  .64 ze lM) + .0023 + .012 
e238 121.89 36.70 .8773 9.853 26 228 
+01 +t .34 =e 10 + .0025 + .028 
na 90.18 235.1 70.81 1.692 2.965 r 229 
+.010 + .25 + 7 se Al) + .005 + .009 
5.503 226.54 34.11 .8152 3.058 18 230 
+ .001 =e 07 + OL + .0003 + .001 
Carbonates and nitrates 
17.064 367 . 96 36.934 . 88278 2.7100 26 231 
+ .002 mel KS) x .015 + .00041 + .0011 
16.298 341.72 34.300 . 81983 5.0265 26 232 
+ .003 mes pil ta + .015 + .00041 = .0022 
14.958 281.07 28.213 .67435 4.2159 26 233 
+ .003 + .13 + .013 + .00036 +.0020 
15.373 292.68 29.378) . 70219 3.9436 26 234 
+ .003 + .14 + .014 + .00037 +.0018 


B-203 


235 


236 


237 


238 


239 


240 


241 


242 


243 


244 


245 


246 


247 


248 


249 


250 


251 


252 


253 


254 


255 


256 


257 


258 


259 


260 


Name and formula 


Magnesite 
MgCoO3; 


Rhodochrosite 
MnCO; 


Nickelous Carbonate 


NiCO; 
Smithsonite 
ZnCO; 
Dolomite 
CaMg(COs)2* 
Huntite 
Mg;Ca (COs) ie 
Norsethite 
BaMg(CO3)2* 
Vaterite 
CaCO; 
Witherite 
BaCO; 


Aragonite 
CaCO; 


Cerussite 


PbCO; 


Strontianite 
SrCO; 


Shortite 
NazCaz (COs) 3 
Malachite 
Cuz (OH)2CO3 
Azurite 


Cus (OH) 2(COsz)2 


Niter 
KNO; 


Soda Niter 
NaNO; 


Gerhardite 
Cuz (NOs) (OH); 


Barite 
BaSO, 


Anhydrite 
CaSO, 


Anglesite 
PbSO, 


Celestite 
SrSO, 


Zinkosite 
Zn SO, 


Arcanite 
KS,SO, 


Mascagnite 
(NH4)2804 


Thenardite 
NasO, 


X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
system group type 


Carbonates and nitrates—Continued 


hex-R.  R3c(167) calcite 
hex-R R3c(167) calcite 
hex-R R3c(167) calcite 
hex-R  R3(167) calcite 
hex-R R3 (148) calcite 
hex-R R32(155) calcite 
hex-R R32(155) calcite 
hex. 

orth. Pnam(62) aragonite 
orth. Pnam (62) aragonite 
orth. Pnam (62) aragonite 
orth. Pnam (62) aragonite 


orth. Amm2(38) 

mon. P2,/a(14) 

mon. P2;/a(14) 

orth. Pnam(62) aragonite 
hex-R  —-R3c¢(167) calcite 


orth. P2;2;2:(19) 


Sulfates and borates 


orth. Pnma(62) barite 
orth. Amma(63) anhydrite 
Cemm (63) 

orth. Pnma(62) barite 
orth. Pnma/(62) barite 
orth. Pnma/(62) barite 
orth. Pnma(62) arcanite 
orth. Pnma(62) arcanite 
orth. Fddd(70) thenardite 


B-204 


toatatoatatbotptatatatoatntatotoa tata te tae 
Ss 
on 


878 


: 


991 


S 


480 


2 


359 


588 


: 
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X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co ao Bo Yo 10-24 cm3 cm$ calbar-! gramscem=? °C 


Carbonates and nitrates—Continued 


15.016 279.13 28.018 . 66969 3.0095 26 235 
+ .003 + .13 + .013 + .00036 + .0014 
15.664 309.57 31.073 . 74272 3.6992 26 236 
+ .003 + .14 + .014 + .00039 + .0017 
14.723 269.51 27.052 . 64660 4.3886 Zoe zou 
+ .002 + .12 + .012 + .00034 + .0020 
15.025 281.69 28.275 .67583 4.4343 26 238 
+ .003 + .13 + .013 + .00037 + .0021 
16.010 320.50 64.341 1.5378 2.8661 26 239 
+ .003 + .15 + .029 + .0008 + .0013 
7.816 610.63 122.58 2.9299 2.880 26 240 
+ .004 + .50 + .10 + .0024 + .002 
16.75 ; 365.6 73.39 1.754 3.838 tr 241 
+.02 + .8 + .17 + .004 + .009 
8.524 375.80 Sinha .9016 2.653 re 242 
+ .007 + .61 + .06 + .0015 + .004 
5.314 304.24 45.81 1.095 4.308 26 243 
+.005 “+ .41 + .06 + .002 + .006 
4.959 226.85 34.15 . 8164 2.930 26 244 
+.005 + .33 + .05 + .0012 + .004 
5.195 269.61 40.59 .9702 6.582 26 245 
+ .005 + .38 + .06 +.0014 + .009 
5.107 259.07 39.01 . 9323 3.785 26 246 
+.005 + .37 + .06 + .0014 + .005 
Gal 389.6 ali eae} 2.804 2.610 Ey 247, 
+.01 + 1.0 + .3 + .007 + .007 
3.240 98.75 364.35 54.86 ioe 4.030 25 248 
+ .003 +.25 + .54 + .08 + .002 + .006 
10.336 92.45 302.22 91.01 PA ale Asy- 3.787 25 249 
+.005 +.25 + .43 + .13 +.0031 + .005 
5.414 319.07 48.04 > al ek 22 105 26 250 
+.005 + .42 + .06 + .002 + .003 
16.829 374.57 37.598 . 89866 2.2606 25 251 
+.005 + .19 + .019 + .00049 +.0011 
5.592 469.21 70.65 1.689 3.399 Te 202 
+ .004 + .53 + .08 + .002 +.004 
Sulfates and borates 
7 WEY 346.05 52.10 1.245 4.480 26 253 
+ .003 + .40 + .06 + .002 + .005 
6.238 305.09 45.94 1.098 2.964 26 254 
+ .005 + .39 + .06 + .002 + .004 
6.958 318.50 47.95 1.146 6.324 255-255 
+ .003 + .38 + .06 + .002 + .008 
6.866 307.17 46.25 1.105 3.972 26 256 
+.005 + .41 + .06 + .002 + .005 
4.770 276.10 41.57 . 9936 3.883 Basi ART 
+ .005 + .46 + .07 +.0017 + .006 
7.483 435.03 65.50 1.566 2.661 25 258 
+ .004 + .49 + .07 + .002 + .003 
10.636 496 . 04. 74.68 1.7851 1.7693 25 259 
+ .005 + .57 + .09 + .0021 + .0020 
9.821 708.47 53.33 1.275 2.663 25 260 
+.005 + .76 + .06 + .002 + .003 
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X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
Name and formula system group type Z Qo bo 


Sulfates and borates—Continued 


261 Gypsum mon. C2/c(15) 4 5.68 15.18 

262 Epsomite orth. P2;2;2;(19) 4 11.86 11.99 
Mgs0O,,.7H20 +.01 +.01 

263 Goslarite orth. P2;2;2;(19) epsomite 4 11.779 12.050 
ZnSO,.7H2O +.005 +.005 

264 Mirabilite mon. P2,/c(14) 4 11.51 10.38 

265 Chalcanthite tri. P1(2) 2 6.1045 10.72 

266 Brochantite mon. P2,/c(14) 4 13.066 9.85 
Cu.SO4(OH)¢* +.010 +.01 

267 Syngenite mon. P2,/m(11) 2 9.775 7.156 
K.Ca(SOx)2,H2O +. 005 +: 005 

268 Alunite hex-R R3m(160) 3 6.982 
KAI; (SO4)2(OH) 6 + .005 

269 Natroalunite hex-R R3m(160) 3 6.974 
NaAJl3(SO.)2(OH)¢ + 005 

270 Hexahydrite mon. C2/c(15) 8 10.110 7.212 

271 Leonhardtite mon. P2,/n(14) + 5.922 13.604 
MgS0,.4H20 +.006 +.004 

272 Melanterite mon. P2,/c(14) 4 14.072 6.503 
FeSO,.7H,O : +.010 =+.007 

273 Vanthoffite mon. P2;/c(14) 2 9.797 9.217 
MgS0O..3NaS80O, +.003 +.003 

274 Dolerophanite mon. C2/m(15) 4 9.355 6.312 

275 Retgersite tet. P4;2:2(92) 4 6.782 
NiSO,4H:,O0 P4;2; (96) + .004 

276 Colemanite mon. P2,/a(14) 4 8.743 11.264 
CaB;0,(OH);.H2O* +.004 +.002 

277 + Borax mon. C2/c(15) 4 11.858 10.674 
Naz2B,0;7,10H,O +.005 +.005 

278 Kernite mon. P2,/c(14) 4 7.022 9.151 
Na2B,07,4H2O +.003 +.004 

279 Hambergite orth. Pbea(61) 8 9.755 12.201 
Be:BO;,(OH,F)* +.001 +.001 

Phosphates, molybdates, and tungstates 

280 Berlinite hex. P3121(152) a-quartz 3 4.942 
AIPO, P3221 (154) + .005 

281 Xenotime tet. 14;/amd(141) zircon 4 6.885 
YPO, + .005 

282 Hydroxylapatite hex. P6;/m(176) apatite 2 9.418 
Cas(PO,);0H +.003 

283 Fluorapatite hex. P6;/m(176) apatite 2 9.3684 
Ca;(PO,)3F + .0030 

284 Chlorapatite hex. P6/3m(176) apatite 2 9.629 
Cas(POx)3Cl +.005 

285 Carbonate-apatite hex. P6;/m(176) apatite Ie 9436 
Caio(POx)sCO3H2O0 +.010 

286 Turquois tri. P1(2) 1 7.424 7.629 
CuAl,(PO.)4(OH)s,4H,O* +.008 +.008 
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X-Ray Crystallographic Data of Minerals 


Cell X-Ray 

volume Molar volume density Temp. 
Co Qo Bo Yo 10-74 cm$ cm calbar™! grams cm~ °C 

Sulfates and borates—Continued 
6.29 113.83 496.1 74.69 1.785 2.305 r 261 
+.01 + .22 + 1.5 + .22 + .005 + .007 
6.858 975.22 146.83 3.5094 1.679 25 262 
+ .007 + 1.53 + .23 + .0055 + .003 
6.822 968.29 145.79 3.4845 1.9723 25 263 
+ .003 + .72 + .11 + .0026 +.0015 
12.83 107.75 1459.9 219.8 5.253 1.466 24 264 
+.01 +.17 + 2.6 + 4 + .009 + .003 
5.949 97.57 107.28 77.48 361.88 108.97 2.6045 2.2912 Gr) 265 
+.007 £017 +.17 +.17 + .72 + .22 + .0052 + .0046 
6.022 103.27 754.3 113.6 2.715 3.982 r) 266 
+.010 =.25 + 1.8 + .2 + .006 + .009 
6.251 104.00 424.27 127.76 3.0535 2.5707 re 264 
+.005 s..25 + .68 =) 220 + .0049 + .0041 
17732 Tal.2 146.8 3.508 2.822 r 268 
+01 + 1.1 + .2 + .005 + .004 
16.69 702.99 141.1 3.3/3 2.821 r 269 
+ .01 + 1.09 +) 2 + .005 + .004 
24.41 98.30 1761.2 132.58 3.1689 1.7232 rez 
+.01 +.10 + 1.6 + .12 + .0029 + .0015 
7.905 90.85 636.78 95.88 2.2915 2.0071 ray 20 
+ .005 +.20 + .78 + .12 + .0029 + .0025 
11.041 105.57 973.29 146.54 3.5025 1.8972 ry 272 
+.010 + .15 + 1.69 + .25 +.0061 + .0033 
8.199 113.50 678.96 204.45 4.8866 2.6730 re P7783 
+ .003 +.10 + .65 + .20 + .0047 + .0025 
7.628 122.29 380.77 57.33 1.3703 4.171 5e aes 
+ .005 +.10 + .70 + .11 + .0026 + .008 
18.28 840.80 126.59 3.0257 2.076 25 275 
+.01 + 1.09 + .16 + .0040 + .003 
6.102 110.12 564.26 84.957 2.0306 2.4194 re 276 
+ .003 +.08 + .49 + .073 +.0018 + .0021 
12.197 106.68 1478.8 222.66 5.3217 1.7128 r 277 
+ .005 +.03 + 1.1 + .17 +.0041 +.0013 
15.676 108.83 953.40 143.55 3.4309 1.9038 r 278 
+ .008 + .25 + 1.61 + .24 + .0058 + .0032 
4.426 526.79 39.658 .9479 2.3663 ri 279 
+.001 + .14 + .011 + .0003 + .0006 
Phosphates, molybdates, and tungstates 

10.97 232.03 46.58 1.113 2.618 25 280 
+ .007 + .50 + .10 + .002 + .006 
5.982 283 . 57 42.69 1.020 4.307 26 281 
+.005 + .48 + .07 + .002 + .008 
6.883 528.7 159.2 3.805 3.155 r 282 
+ .003 + .65 + .2 + .004 + .004 
6.8841 523.25 157.56 3.7659 3.2007 25 283 
+ .0030 + .4l1 + .12 + .0030 + .0025 
LP HME 544.16 163.86 3.916 3.178 r 284 
+ .003 + .61 + .19 + .004 + .004 
6.883 530.74 319.6 7.640 3.281 r 285 
+.010 + 1.36 + .8 + .020 + .008 
9.910 68.61 69.71 65.08 461.40 277.9 6.6416 2.927 r 286 
+.010 +.20 +.20 +.20 + 1.12 + .7 + .0162 + .007 
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X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
Name and formula system group type Z Qo bo 
Phosphates, molybdates, and tungstates—Continued 
287 Powellite tet. 14;/a(100) scheelite 4 5.226 
CaMoO, +.005 
288 Wulfenite tet. 14,/a(100) scheelite + 5.435 
PbMoO, +.005 
289 Scheelite tet. 14, /a(100) scheelite 4 5.242 
CaWO, +.005 
290 Stolzite tet. 14,/a(100) scheelite 4 5.4616 
PbWO, + .0030 
291 Ferberite mon. P2/c(13) wolframite 2 4.732 5.708 
FeWO, +.004 +.003 
292 Huebnerite mon. P2/c(13) wolframite 2 4.834 5.758 
MnWO, +.004 +.005 
293 Wolframite mon. P2/c(13) wolframite 2 4.782 5.731 
Fe;Mn,,sWO, + .004 +.004 
294 Sanmartinite mon. P2/c(13) wolframite 2 4.691 5.720 
ZnWO, +.003 +.003 
Ortho and ring structure silicates 
295 Forsterite orth. Pbnm (62) olivine 4 4.758 10.214 
296 Fayalite orth. Pbnm (62) olivine 4 4.817 10.477 
FeSiO, +.005 =a 005 
297 Tephroite orth. Pbnm (62) olivine 4 4.871 10.636 
Mn.Si0,* +.005 +.005 
298 Lime Olivine orth. Pbnm(62) olivine 4 5.091. 1am 
yCa2SiO, +.010 +.020 
299 Nickel Olivine orth. Pbnm (62) olivine 4 4.727 10.121 
NisSiO,g +.002 +.005 
300 Cobalt Olivine orth. Pbnm (62) olivine 4 4.782 10.301 
CoSiO, + .002 + .005 
301 Monticellite orth. Pbnm (62) olivine 4 4.827 11.084 
CaMgSiO, +.005 +.005 
302 Kerschsteinite orth. Pbnm (62) olivine 4 4.886 11.146 
CaFeSiO, +.005 +.005 
303 Knebelite orth. Pbnm (62) olivine 4 4.854 10.602 
MnFeSiO,* +.010 +.010 
304 Glauchroite orth. Pbnm(62) olivine 4 4.944 11.19 
CaMnSiO, +.004 +.01 
305 Fluor-Norbergite orth. Pnmb(62) 4 8.727 10.271 
Mg,8iOu MgF2 + .005 +010 
306 Chondrodite mon. P2;/c(14) 2 7.89 4.743 
2Mg2Si0., MgF.* +.03 +.020 
307 Fluor-Humite orth. Pnma(62) 4 10.2438 20.72 
3MgSi0uMgF> +.005 +.02 
308 Clinohumite mon, P2,/c(14) 2 13.68 4.75 
309 Grossularite cubic Ta3d(230) garnet 8 11.851 
Ca3AlSi;0;2 +.001 
310 Uvarovite cubic Ta3d(230) garnet 8 Te goo 
Cas3CroSisO12 +. 002 
311 Andradite cubic Ta3d (230) garnet 8 12.048 
Ca3Fe:SisO12 +.001 
312 Goldmanite cubic Ta3d(230) garnet 8 12.070 
CasV28i;012 +.005 
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X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co ao Bo Yo 10-24 cm3 cm’ calbar-! gramsem-* °C 


Phosphates, molybdates, and tungstates—Continued 


11.43 312.17 47.00 1.1234 4.256 25 287 
+ .007 =e lth: ae (08) + .0023 + .009 
12.110 357.72 53.859 1.2873 6.816 25 288 
+ .007 25 ol + .104 + .0025 +.013 
11.372 312.49 47 .049 1.1245 6.120 25 289 
+ .005 —& .61 . + .092 + .0023 +.012 
12.046 359.32 54.100 1.2931 8.4110 25 290 
+ .005 + .42 ee allay! +.0016 +.0099 
4.965 90.00 134.11 40.38 - 9652 7.520 r 291 
+ .004 +.05 seo llt/ 25 (Uk +.0013 +.010 
4.999 91.18 139.11 41.89 1.001 7.228 -ge 74tP4 
+.004 seni Kt) + .20 ee ALY + .002 +.010 
4.982 90.57 136.53 41.11 . 9826 7.376 r 293 
+ .004 2210) se oils) == 00 + .0014 +.010 
4 925 89.36 . 1382.14 39.79 .9511 7.872 25 294 
+ .003 +.20 See: + .04 +.0010 + .008 


Ortho and ring structure silicates 


5.984 290.81 43 .786 1.0465 3.2136 25 295 
+ .002 se oiks Ze AW + .0007 + .0020 
6.105 308.11 46 .389 1.1088 4.3928 r 296 
+ .010 Oe + .093 + .0023 + .0088 
6.232 322.87 48.612 1.1619 4.1545 mr 6297 
+ .005 se Ae se O07 + .0017 +.0058 
6.782 392.61 59.11 1.4129 2.914 r 298 
+.010 se iil) se Ile + .0043 + .009 
5.915 282.98 42.61 1.0184 4.917 r 299 
+ .002 se G74 25 {lk + .0008 + .004 
6.003 295.70 44.52 1.0642 4.716 r 300 
+ .002 ae Al + .03 + .0008 + .003 
6.376 341.13 51.362 1.2276 3.046 r 301 
+.005 + .47 se sya + .0017 + .004 
6.434 350.39 52.756 1.2609 3.564 r 302 
+.010 ze lO LO +.0025 + .007 
6.162 317.11 47.74 1.1412 4.249 r 303 
+.010 + .88 See + .0032 +.012 
6.529 361.2 54.38 1.2997 3.441 r 304 
+.005 se ty Se) odie + .0032 + .009 
4.709 422.09 63.551 1.5190 3.194 25 305 
+ .002 ae sill sm AUICS + .0019 + .004 
10.29 109.03 364.0 109.6 2.620 3.136 r 306 
+.03 +.30 + 2.4 se ad een OlG + .021 
4.735 1004.9 151.31 3.6163 3.2017 25 307 
+ .002 se dl ae oils! + .0042 + .0037 
10.27 100.83 655.5 197.4 4.717 3.167 r 308 
+ .02 +.50 + 3.8 ae dheal + .027 +.018 
1664.43 125.30 2.9948 3.595 25 309 
ae eh ae alls! + .0008 +.001 
1727.57 130.05 3.1084 3.848 26 310 
se) ath) a= Uy + .0016 + .002 
1748.82 131.65 3.1466 3.860 25 311 
oy. a4. 7.03 + .0008 +.001 
1758.42 132.38 3.1639 3.765 Te ole 
2.19 716 + .0040 + .005 


X-Ray Crystallographic Data of Minerals 


Structure 
type Z Qo bo 


Space 
group 


Crystal 


Name and formula system 


Ortho and ring structure silicates—Continued 
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Almandite 
Fe3;Al],Si3Oi2 
Pyrope 
Mg;AlSi;O12 
Spessartite 
M nsAlSisOj2 
Zircon 
ZrsiO.* 
Thorite 
ThsSiOg 
Coffinite 
USiO4 
Kyanite 
AlSiOs* 
Andalusite 
Al.SiO;* 
Sillimanite 
Al,SiO;* 

3.2 Mullite 
38AL203.2Si02 
2.1 Mullite 
2A1,03, SiO» 
Staurolite 
Fe, AlgSigOoe (OH ) 2* 
Topaz 
Als(SiO4) (OH)* 
Phenacite 
Be.Si0O,* 
Willemite 
Zn28i0.4 
Dioptase 
CuH,Si0,* 
Larnite 
B-CaSiO.* 
Akermanite 
Ca.MgSizO; 
Gehlenite 
CayAl,8i0O; 
Fe-Gehlenite 
CasFe,SiO;7 
Hardystonite 
Ca,Zn$i,07* 


Sodium Melilite 
NaCaAlSi,O; 


Beryl 
Be;Als (SigQi8) % 


Indialite high Cordierite 


MgpAl3(AlSisOis) 


Low Cordierite 
MgeAls (AISi;O, 8) 
Fe-Indialite 
FeAl; (AISi;O;s) 


Fe-Cordierite 
FeAl; (AISi;Oi8) 


cubic 


cubic 


cubic 


tet. 


tet. 


tet. 


tri. 


orth. 


orth. 


orth. 


orth. 


mon. 


orth. 


hex-R 


hex-R 


hex-R 


mon. 


tet. 


tet. 


tet. 


tet. 


tet. 


hex. 


hex. 


orth. 


hex. 


orth. 


Ta3d (230) 
Ta3d(230) 
Ta3d (230) 
14/amd(141) 
14/amd(141) 
14/amd(141) 
P1(2) 
Pnnm(58) 
Pbnm (62) 
Pnma(62) 
Pbam(55) 
C2/m(15) 
Pmnb (62) 
R3(148) 
R3(148) 
R3(148) 
P2;/n(14) 
P42,m(113) 
P42,m(113) 
P42,m(113) 
P42,m(113) 
P42,m(113) 
P6/mme(192) 
P6/mme(192) 
Ceem (66) 
P6/mmce(192) 
Cecm (66) 
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garnet 8 
garnet 8 
garnet 8 
zircon 4 
zircon 4 
zircon + 
4 
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4 

3/4 

6/5 
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phenacite 18 
phenacite 18 
phenacite 18 
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melilite 2 
melilite 2 
melilite 2 
melilite 2 
melilite 2 
beryl 2 
beryl 2 
4 
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X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co Qo Bo Yo 10-24 cem3 cm? calbar-! gramscm-* °C 


Ortho and ring structure silicates—Continued 


1531.21 115.27 2.7551 4.318 25 313 
re 20) + .04 + .0008 +.001 
1504.67 113.27 2.7074 3.559 25 314 
2s 58h!) a= {0s} + .0008 +.001 
1569.39 118.15 2.8238 4.190 25 315 
se cil aa Alb} + .0008 + .001 
5.979 260.76 39.261 . 9384 4.669 25 316 
+.005 + .45 ae (las! + .0017 + .008 
6.327 322.82 48.60 1.1617 6.668 r 317 
+ .003 s= ah) 25 lle +.0015 + .008 
6.263 306.45 46.140 1.103 7.155 r 318 
+ .005 2= o¢5} + .064 + .002 +.010 
5.564 89.92 101.25 105.97 292.83 44.09 1.054 3.675 25 319 
+ .008 aaiailti) + .08 +.08 =O 25 (UY + .002 + .006 
5.5583 342.25 51.530 1.2316 3.145 25 320 
+ .0020 Ze sx + .040 + .0010 + .002 
5.7711 331.42 49.899 1.1927 3.248 25 321 
+ .0040 22 alll + .044 +.0011 + .003 
2.8842 167.56 134.55 3.2159 3.166 r 322 
+ .0010 ae UY se iy +.0016 + .002 
2.8883 168.35 84.492 2.0195 3.125 r 323 
+ .0010 SOG) + .043 +.0011 + .002 
5.63 90.00 740.5 223.0 5.330 3.825 r 324 
se. 10 +.25 Self ls EeOnS +.126 + .090 
4.649 343.10 51.66 1.2347 3.563 26 325 
+ .003 se Gil z= lls +.0015 + .005 
8.252 ETE 37.194 .8890 2.960 25 326 
+.005 22 el ae WEY + .0009 + .003 
9.309 1566.6 52.42 1.253 4.251 25 327 
+ .003 + 2.3 25 Us + .002 + .006 
7.80 1441.9 48.24 1.153 3.247 r 328 
2e,Wl + 4.4 eS oll + .004 +.010 
9.28 94.55 342.7 51.60 1.233 3.338 r 329 
+ .02 +.33 Se ahts} Se APA + .006 +.017 
5.010 308 . 22 92.812 2.2183 2.9375 r 330 
+ .003 ss call =~. 090 + .0022 + .0029 
5.0675 299 .67 90.239 2.1568 3.0387 r 331 
+ .0030 so + .088 + .0022 + .0030 
4.855 276.01 83.12 1.9865 3.994 r 332 
+ .005 ee + .24 + .0057 ==.(0pul 
5.01 310.3 93.44 2.233 3.357 r 333 
+ .02 2s Cot ze tsi) +.019 + .029 
4.809 348.35 104.90 . 2.507 2.462 r 334 
+ .003 ea aO ae Mt + .003 + .003 
9.192 675.98 203.55 4.8651 2.641 25 335 
+ .005 + .82 as adi) + .0060 + .003 
9.3517 773 .02 232.78 5.5636 2.513 25 336 
+ .0030 + .54 25 dl + .0039 + .002 
9.339 1548.96 233 . 22 5.5741 2.508 25 337 
+ .003 SOS + .13 + .0032 +.001 
9.285 781.75 235.40 5.6264 2.753 r 338 
+.010 ae dl tell eet + .0130 + .006 
9.287 1541.40 232.08 5.5468 2.792 rm BB!) 
+.010 + 2.47 + .3/ + .0089 + .005 


X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
Name and formula system group type Z Qo bo 
Ortho and ring structure silicates—Continued 
340 Mn-Indialite hex. P6/mmc(192) beryl . 9.925 
MnezAl;(AISisO;8) +.010 
341 Sapphirine mon. P2,/c(14) 8 11.26 14.46 
Mg2Al,O.Si0.* + .03 + .03 
342 Elbaite hex-R R3m(160) tourmaline 3 15.842 
NaLiAl; ¢7B3SisO27(OH).* +.010 
343 Schorl hex-R R3m(160) tourmaline 3 16.032 
NaFe;AlgB3SisO27(OH) 4* +.010 
344 Dravite hex-R R3m(160) tourmaline 3 15.942 
NaMg;Al¢B;SisO27(OH), +.010 
345 Uvite hex-R R3m(160) tourmaline 3 15.86 
CaMg.AlsB:SisO27(OH). +.01 
346 Sphene mon. A2/a(15) 4 7.07 8.72 
CaTiSiO,* +.01 +.01 
347 Datolite mon. P2,/c(14) 4 9.62 7.60 
CaBSi0,(OH)* +.03 +.03 
348 Euclase mon. P2,/a(14) 4 4.763 14.29 
AlBeSi0,(OH)* +.008 +.02 
349 Chloritoid mon. C2/c(15) 8 9.48 5.48 
H.2FeAl,8i0;* +. 01 +. 01 
350 Hemimorphite orth. Imm2(35) 2 8.370 10.719 
Zn.(OH)2Siz07,H,0* +.005 +.005 
351 Zoisite orth. Pnma(62) 4 16.15 5.581 
Ca,Al;(Si0.);0H +.01 + .005 
352 Clinozoisite mon. P2:/m(11) 2 8.887 5.581 
Ca,Al;(Si0.);0H +.007 =+.005 
353 Epidote mon. P2;/m(11) 2 8.89 5.63 
Ca, Ali sFei,s(Si0.);0H* +. 02 +. 01 
354 Piemontite mon. P2;/m(11) 2 8.95 5.70 
CazAli.sMni.5(SiO,) 30H* +. 02 +. 01 
355 Lawsonite orth. Cccm (63) 4 8.787 5.836 
CaAl.8i,0;(OH)2.H20 +.005 +.005 
Chain and band structure silicates 
356 Enstatite orth. Peab(61) 16 8.829 18.22 
MgSiO,* +.010 +.01 
357 Clinoenstatite mon. P2,/c(15) 8 9.620 8.825 
MgSiO; +.005 +.005 
358 Protoenstatite orth. Pben(60) 8 9.25 8.74 
MgSiO; +.01 +.01 
359 High Clinoenstatite tri. 8 10.000 8.934 
MgSiO; +.005 +.004 
360 Clinoferrosilite mon. P2,/c(14) 8 9.7085 9.0872 
FeSiO; +.0010 +.0011 
361 Orthoferrosilite orth. Peab(61) enstatite 16 9.080 18.431 
FeSiO; +.002 +.004 
362 Diopside mon. C2/c(15) diopside 4 9.743 8.923 
CaMg(SiOs)2 +.005 +.005 
363 Hedenbergite mon. C2/c(15) diopside f 9.854 9.024 
CaFe(SiO;).* +.010 +.010 
364 Johannsenite mon. C2/c(15) diopside 4 9.83 9.04 
CaMn(SiOs).* +.03 + .03 
365 Ureyite mon. C2/c(15) diopside 4, 9.550 8.712 
NaCr(SiOs)2 +.016 +.007 
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X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
Co ao Bo Yo 10~*4 cm$ cem3 calbar-! gramscem=3 °C 


Ortho and ring structure silicates—Continued 


9.297 793.11 238.8 5.708 2.706 r 340 
+.010 + .81 + .5 + .013 + .006 
9.95 125.33 132187 99.50 2.378 3.464 mn BeEL 
+ .02 +.50 + 9.7 + .73 + .017 + .025 
7.009 1523.4 305.82 7.3093 one tr 342 
+.010 + 2.9 + .58 +.0140 + .006 
7.149 1591.3 319.45 0.6385 3.297 my 83 
+.010 + 3.0 + .60 +.014 + .006 
7.224 1589.99 319.19 7.629 3.004 r 344 
+.010 + 2.97 + .60 +.014 + .006 
7.19 1566.3 314.4 (ole 3.095 m yl 
+.01 + 2.9 + .6 +.014 + .006 
6.56 113.95 369.61 55.65 ieo50 3) 3} r 346 
+.01 +.25 + 1.13 = ee +.004 +.011 
4.84 90.15 353.9 53.28 iL Pare! 3.003 TOL. 
+ .02 +.25 + 2.3 + .35 + .008 + .020 
4.618 100.25 309.30 46.57 il tile} 3.116 r 348 
+ .005 +.10 + .64 + .10 + .002 + .007 
18.18 LOD 7 7 924.6 69.61 1.664 3.619 r 349 
+.01 + .25 + 2.2 + .16 + .004 + .008 
5.120 459.36 138.32 3.306 3.482 25, 300 
+ .005 + .57 + .17 + .004 + .004 
10.06 906.74 136.52 3.263 3.328 rm Bil 
+.01 + 1.34 + .20 + .005 +.005 
10.14 115.93 452.30 136.20 S57 45tH) 3.336 im atsye 
+.01 +.33 + 1.45 + .44 +.010 +.011 
10.19 115.40 460.72 138.7 3.316 3.587 m Biss 
+ .02 + .30 + 1.97 + .6 +.014 +.015 
9.41 115.70 432.56 130.3 Sells 3.810 r 354 
= .02 +.50 + 2.38 + .7 +.017 +.021 
132123 672.96 101.32 2.4217 3.101 rm Bass 
+ .008 + .80 + .12 + .0029 + .004 
Chain and band structure silicates 
5.192 835.21 31.44 .7514 3.194 m  Byai9} 
+ .005 + 1.32 + .05 + .0012 + .005 
5.188 108.33 418.10 31.47 . 7523 3.190 TOG, 
+ .005 +.17 + .66 + .05 + .0012 + .005 
5.02 430.10 32.38 . 7739 3.101 TODS 
+.01 + 1.05 + .08 + .0019 + .008 
5.170 88.27 70.03 91.01 ASB Rte, 32.65 . 7804 3.075 359 
+ .003 +.05 + .04 + .04 + .40 + .03 + .0008 + .003 
5.2284 108.43 437 .60 32.943 . 7874 4.005 TOO 
+ .004 +.05 + .15 + .011 + .0003 + .002 
5.238 876.6 33.00 . 7887 3.998 Tr oGl 
+.001 + .54 + .02 + .0008 + .004 
di2Zol 105.93 438 .97 66.09 1.580 3.200 Te o0e 
+ .003 + .25 + .69 + .10 + .003 + .005 
5.263 104.23 453 . 64 68.30 1.632 3.632 rm aa! 
+.010 +.33 + 1.28 + .19 + .005 +.010 
5227 105.00 452.35 68.11 1.628 3.629 r 364 
+,02 +.50 + 2.87 + .43 + .010 + .023 
47} 107.44 418.6 63.02 1.506 3.605 ry 305 
+ .008 +.16 et dlinaS + .16 + .004 + .009 


366 


367 


368 


369 


370 


371 


372 


373 


374 


375 


376 


377 


378 


379 


380 


381 


382 


383 


384 


385 


386 


387 


388 


389 


390 


391 


Name and formula 


Chain and band structure silicates—Continued 


Jadeite 

NaA1l(SiO3)2* 

Acmite (Aegirine) 
NaFe (SiOs) 2 

Ca Tschermak Molecule 
CaAl.SiOg 

Spodumene 
LiAl(SiOs;)2 
6-Spodumene 
LiAl(SiO3)2 

Pectolite 

Ca:NaH (SiOs)3* 
Wollastonite 

CaSiO;* 
Parawollastonite 
CaSiO;* 
Pseudowollastonite 
CaSiO3* 

Rhodonite 

MnSsi0O;* 

Bustamite 
CaMn(SiOs)2* 
Pyroxmangite 
MnFe(SiO3)2* 
Tremolite 
Ca2Mg;[SisOz2] (OH) 2* 
Fluor-tremolite 
CaoMg,;[SisOo2]F 2 
Ferrotremolite 
Ca2Fe;[SisOze] (OH) 2 
Grunerite 

Fe; [SisO22] (OH) 2 
Cummingtonite (hypo.) 
Mg,[SisOz2] (OH) 2 
Riebeckite 

NazFe:Feo [SisOv2] (OH) 2 
Magnesioriebeckite 
NaoMg3Fe2[SisOvo] (OH) 2 


Gaucophane I 
NazMg3;A1,[SisO22] (OH) 


Glaucophane II 
Na2Mg;Al,[SisOoo] (OH ) 2 


Fluor-edenite 
NaCa2Mg,[AlSi;O2]F2 
Fluor-richterite 
Na,CaMg;[SisOo] F > 
Anthophyllite 

Mg; [SisOo2] (OH) 2 


Microcline 
KAISi;03 


High Sanidine 
KAISi;O3 


Crystal 
system 


mon. 
mon. 
mon. 


mon. 


tet. 


tri. 


tri. 


mon. 


tri. 


tri. 


tri. 


tri. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


mon. 


orth. 


X-Ray Crystallographic Data of Minerals 


Space Structure 

group type 
C2/c(15) diopside 
C2/c(15) diopside 
C2/c(15) diopside 
C2/c(15) diopside 
P4;2:2(96) 
P4,2:2(92) 
P1(2) 
P1(2) 
P2,(4) 
P1i(2) 
AI(2) 
P1(2) 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
C2/m(12) tremolite 
Pnma(62) 


Framework structure silicates 


tri. 


mon. 


C1(2) 


C2/m(12) 


B-214 


24 


10 


Qo 


409 
005 


658 
.005 


615 
.005 


.451 
.002 
.5332 
.0008 
299 
.O1 
.94 
.O1 
417 
.004 
.90 
.02 


.682 
.002 


736 
.003 


56 
.02 
840 
.010 


781 
.007 


97 

01 

572 
.005 
476 
.010 
129 
.020 
133 
.010 


748 
.010 


. 663 
.010 


847 
005 


823 
.005 


61 
02 


H oo Ho toto to tHotototototototn hain Hoaotaktawhtatatototolteo 


8.582 
+ .002 


8.615 
+ .002 


X-Ray Crystallographic Data of Minerals 


Cell X-Ray 
volume Molar volume density Temp. 
£o Qo Bo Yo 10544 cms cm3 calbar-! gramscm-? °C 


Chain and band structure silicates—Continued 


5.220 107.50 401.15 60.40 1.444 3.347 r 366 
+ .005 +.20 + .67 + .10 + .002 + .006 
5.294 107.42 429 .06 64.60 1.544 4.411 rm 36% 
+ .005 +.20 + .70 + .11 + .003 + .007 
ba2d2 106.12 421.77 63.50 1.518 3.435 r 368 
+ .003 + .20 + .59 + .09 + .002 +.005 
5.208 110.07 387.7 , 58.37 1.395 3.188 r 369 
+.001 + .03 + .1 + .02 +.001 +.001 
9.1540 519.48 78.215 1.8694 2.379 Te «6300 
+ .0008 + .12 + .018 + .0005 +.001 
7.02 90.05 95.200) 102.44 383.84 115.58 2.763 2.876 ra oul 
+.01 + .25 + .25 +.25 + .99 + .30 + .007 + .007 
7.07 90.03 95.37 103.438 397 .82 39.93 .9544 2.909 Pee ote 
+.01 +.25 +.25 +.25 + 1.038 + .10 + .0025 + .008 
7.066 95.40 793.98 39.85 .9524 2.915 re oie 
+ .003 +.10 + .47 + .02 + .0006 + .002 
19.65 90.00 90.80 90.00 1597.0 40.08 .9579 2.899 re ote: 
+.02 +.30 +.30 +.30 + 5.6 + .14 + .0034 +.010 
6.707 92.36 93.95 105.66 583.77 35.158 . 8403 See re 3x5 
+ .002 +.05 + .05 +.05 + .31 + .019 + .0005 + .002 
13.824 90.52 94.58 103.87 740.38 74.32 1.776 3.326 r 376 
+.010 +.25 +.25 + .25 + 1.08 + .11 + .003 +.005 
6.67 84.00 94.30 113.70 800.77 68.90 1.647 3.817 Tee oii 
+ .02 + .30 +.30 + .30 + 4.29 + .36 + .009 + .020 
Zo 104.70 906.34 272.92 6.523 2.977 De 38 
+.010 +.25 + 2.43 + .73 +.018 + .008 
5.267 104.52 898.18 270.46 6.464 3.018 20 379 
+ .005 + .25 + 1.56 + .47 +.011 + .005 
ono 104.50 938.24 282.53 6.753 3.434 r 380 
+.01 +.10 + 2.92 + .69 +.017 + .008 
5.342 LOU Ca 923 .08 277.96 6.644 3.603 mr SS 
+ .007 +.25 + 1.63 + .49 +.012 + .006 
5.292 102.23 878.97 264.68 6.326 2.950 Ty O82 
+ .005 +.25 + 1.58 + .47 +.011 + .005 
5.334 103.31 912.29 274.71 6.566 3.407 ry 383 
+.010 + .25 + 2.89 + .87 +.021 +.011 
5.299 103.30 900.74 271.24 6.483 3.102 r 384 
+.010 + .25 + 2.37 + .71 +.017 + .008 
5.273 102.78 898.04 270.42 6.463 2.898 r 385 
+.010 +.25 + 2.35 + .71 +.017 + .008 
SPAM 103.67 876.79 264.02 6.310 2.968 me) 386 
+.010 +.10 + 2.17 + .65 +.016 + .007 
5.282 104.83 905.03 212.03 6.514 3.076 r | «638% 
+.005 +.25 4+ 1.51 + .46 +.011 + .005 
5.268 104.33 900.47 rhb oa ta 6.481 3.033 r 388 
+.005 +.25 + 1.48 + .45 +.011 +.005 
5.24 1756.3 264.4 6.320 2.953 r 389 
+.01 + 7.0 + 1.1 + .025 +.012 
Framework structure silicates 
image 90.62 115.92 87.68 722.06 108.72 2.5984 2.560 r 390 
+ .002 +.10 +.10 +.10 + .67 + .10 + .0025 + .002 
i Ward 115.98 724.28 109.05 2.6064 2.552 re 39L 
+ .002 +.10 + .69 + .10 + .0025 + .002 
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X-Ray Crystallographic Data of Minerals 


Crystal Space Structure 
Name and formula system group type Z Qo bo 
Framework structure silicates—Continued 
392 Orthoclase mon. C2/m(12) 4 8.562 12.996 
KAISi;03* +.003 +.004 
393 Fe-Sanidine mon. C2/m(12) 4 8.689 13.12 
KF eSi;0 +.008 +.01 
394 Fe-Microcline tri. Ci(2) 4 8.68 13.10 
KFeSi;03 +.01 +.01 
395 Low Albite tri. Ci(2) 4 8.139 12.788 
NaAISi;0 +.002 +.003 
396 High Albite (Analbite) tri. C1(2) 4 8.160 12.870 
NaAISi;O +.002 +.003 
397 Anorthite tri. P1(2) primitive 8 S177 “wi2esan 
CaAl,Si2Os ell +.002 +.003 
398 Synthetic hex. P6;/mem(193) 2 5.10 
CaAl,Si.03 + .02 
399 Synthetic orth. P2,2:2(18) 2 8.22 8.60 
CaAl,Si.0s = 02 =. 02 
400 Celsian mon. T2;/c(15) 8 8.627 13.045 
BaAl,Si,Os* +.010 +.010 
401 Paracelsian mon. P2;/a(14) 4 8.58 9.583 
BaAl.Si,03* +. 02 a fel 020 
402 Banalsite orth. 4 8.50 9.97 
BaNacALSiqOi.* +.02 +.02 
403 Danburite orth. Pnam(62) 4 8.04 8.77 
CaB.S8i2O3* + .02 +.02 
404 Low Nepheline hex. C6;(178) 8 9.986 
NaAlsSiO, + .005 
405 High Carnegeite cubic 4 7.325 
NaAlSiO, + .004 
406 Kaliophilite natural hex. P63;22(182) 54 26.930 
KAISiO,* +.010 
407 Kaliophilite synthetic hex. P6;(173) 2 5.180 
KAISiO, P6322(182) + .002 
408 Kalsilite hex. P6;(173) 2 5.1597 
KAISiO;g + .0020 
409 Leucite tet. 14,/a(100) 16 13.074 
KAISi,0;, + .003 
410 High Leucite cubic Ta3d (230) 16 13.43 
KAISi,0,* +.05 
411 Fe-Leucite tet. 14,/a(100) 16 13.205 
KFeSi.O, + .002 
412 Petalite mon. P2,/n(14) 2 11.32 5.14 
LiAISigOi9* +.03 +.01 
413 Marialite tet. 14/m(87) 2 12.064 
NaxzAl;Sig024Cl P4/m(83) +.008 
414 Meionite tet. 14/m(87) 2 12.174 
Ca4Al,SisO2sCO3 P4/m(83) + .008 
Sheet structure silicates 
415 Muscovite mon. C2/c(15) 2M2 mica 4 5.203 8.995 
KAI,[AISi;019] (OH) 2* +.005 +.005 
416 Paragonite mon. C2/c(15) 2M, mica a 5.138 8.89 
NaAl,[AISis019](OH)2* +.03 + .05 
417 Lepidolite } mon. C2/c(15) 2M2 mica 2 9.2 5.3 
Ke AlsLis[Al8izO.9] (OH)4* +. 1 +. iti 
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X-Ray Crystallographic Data of Minerals 
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Cell 


volume 
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Molar volume 
cal bar7! 


Framework structure silicates—Continued 


116.02 
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116.10 
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116.05 


105.90 
+ .20 


94.47 
+.33 


95.17 
+.50 


98.00 
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393. 
= 


5352. 
ae 44 


198. 
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200. 


ae Il. 


1093. 
a= 1. 


1134. 
+ 2. 


25 108.29 
.02 oor silks 
28 112.81 
24 + .34 
09 112.63 
.92 se PAY) 
G5ite 00207, 
.60 ae UY 
00 100.43 
.60 se UY 
9 100.79 
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Sheet structure silicates 
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. 5883 
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.6964 
.0081 


.692 
.007 


.3918 
.0022 


4003 


0022 


.4090 
.0011 


.386 
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.640 
.008 


687 
.010 


.099 
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0031 
1126 
0011 
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X-Ray 
density 
grams cm7? 
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392 


393 
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X-Ray Crystallographic Data of Minerals 


Structure 
type Z Ge be 


Space 
group 


Crystal 


Name and formula system 


Sheet structure silicates—Continued 


418 Phlogopite mon. Cm(8) 1M mica 2 5.326 9.210 
KMg.lAlSisO10l(OH)s +.010 +.0190 
419 Fluor-phlogopite mon. Cm(8) 1M mica 2 5.299 9.188 
KMg,[AISisOi0] F2 +.005 +.005 
420 Annite mon. Cm(8) 1M mica 2 5.391 9.350 
KFe;[A1SisO10](OH)2 +.010 +.005 
421 Ferriannite mon. C2/m(12) 2 5.430 9.404 
KFe,[FeSisO10](OH): +.002 +.003 
422 Margarite mon. C2/c(15) 2M mica 4 5.13 8.92 
CaAl,[AleSi2010](OH)2* +.02 +.03 
423 Talc mon. C2/c(15) 2M; 4 5.287 9.158 
Mg:Si,O10(0H).* + .007 +.010 
424 Pyrophyllite mon. C2/c(15) 2M, 4 5.14 8.90 
Al,Si4019(0H)2* +.02 + .02 
425 Minnesotaite mon. C2/c(15) 4 5.4 9.42 
Fe;Si,010(0H)2* +.1 + .04 
426 Dickite mon. Ce(9) 4 5.150 8.940 
Al.Si20;(OH).* + .002 + .003 
427 Kaolinite tri. P1(1) 2 5.155 8.959 
Al,Si,0;(OH),* +.007 =+.010 
428 Nacrite mon. Cc(9) 4 8.909 5.146 
Al,Si:0;(OH),* +.010 +.010 
Zeolites 
429 Analcite cubic Ta3d(230) 16 13.733 
NaAlSi,O..H,0 +. 005 
430 Natrolite orth. Fdd2(43) 8 18.30 18.63 
NazAl,Sis010.2H20* + .02 + .02 


HEAT CAPACITY OF ROCK FORMING MINERALS 


The units of heat capacity at constant pressure, C_, in this table are cal kg ~“'deg~'. Values of these units are given for 
several temperatures with the temperatures being in degrees C. 


Heat capacity at other temperatures may be calculated by use of the equation Cy =a +bT-cT~’. The units of these 
constants are cal kg~'deg™'. 


Constants for heat 


Heat capacity at various temperatures 


capacity equation 


Mineral -200 0 200 400 800 1200 a 10°b 10*%c 
Albite - 0.1695 0.236 0.26 0.286 - 1.018 0.187 0.268 
Amphibole _ Oe 0.246 0.27 0.296 - 1.067 1.183 0.281 
Apatite - 0.24 - - - - - - - 
Arsenopyrite - 0.103 at 55°C - - - - - - - 
Asbestos ~ 0.195 - - rm - - - - 
Barite 0.047 0.1076 0.12 0.1315 0.1555 - 0.383 0.253 0 
Cassiterite - 0.0814 0.103 0.115 0.132 - 0.387 0.157 0.007 
Chalcopyrite - 0.129 at 50°C - _ = - - - - 
Diamond - 0.104 0.253 0.328 0.445 - 0.754 1.067 0.454 
Dolomite = 0.222 at 60°C _ = = - - - - 
Fluorite 0.0525 0.203 0.213 0.222 0.24 0.263 0.798 0.204 0 
Galena 0.034 0.0496 0.0528 0.0562 - - 0.188 0.007 0 
Garnet ae 0.177 at 58°C - - = = — - - 
B-Graphite ~ 0.152 0.282 0.348 0.45 - 0.932 0.913 0.4077 
Hematite - 0.146 0.189 0.215 0.258 - 0.640 0.420 0.111 
Ice 0.156 0.492 = = = = = = = 
Kaolinite ~ 0.222 0.244 - = - ().806 0.463 Com = 


Co 


Mineral 


Labradorite 
Magnesite 
Magnetite 
Mica (mono- 
crystal) 
Microcline 
Oligoclase 
Olivine 
Orthoclase 
Pyrite 
Pyroxene 
a-Quartz 
B-Quartz 
Serpentine 
Siderite 
Tale 
Zircon 


Qo 


91.68 
+ .35 


X-Ray Crystallographic Data of Minerals 


Bo Yo 


Cell 
volume 
10-74 cm? 


Molar volume 
cm? 


cal bar7! 


Sheet structure silicates—Continued 


87 
+.35 


89.93 
+ .35 


497 .83 149. 
+ 1.19 + 
486 .07 146. 
+ .60 t+ 
512.40 154. 
+ 1.45 + 
519.92 156. 
+ .51 + 
888.9 133. 
+ 5.2 + 
904.94 136. 
+ 1.71 + 
835.9 125. 
+ 4.0 + 
971.8 146. 
+19.2 + 2. 
659.49 99. 
+ .49 + 
330.48 99 
+ .86 i 
658.9 99 
+ 2.1 + . 
Zeolites 
2589.98 97 
+ 2.83 + 
2250.1 169 
+ 4.8 + 


91 


36 


37 


18 


30 


44 


56 


15 


25 


49 


.39 


3.5830 
+ .0086 


3.498 
+ .004 
3.688 
+.010 
3.7419 
+ .0037 
3.199 
+.019 
3.2565 
+ .0062 
3.008 
+.015 
3.497 
+ .069 
2.3733 
+ .0018 
2.3785 
+ .0062 


2.3713 
+ .0076 


2.3301 
+ .0026 
4.049 
+ .009 


X-Ray 
density 
grams cm7? 


HEAT CAPACITY OF ROCK FORMING MINERALS (continued) 


Heat capacity at various temperatures 


0 


0.196 at 60°C 
0.207 
0.1435 


0.208 

0.163 

(0.2035 at 60°C 
0.189 at 36°C 
0.146 

Osos 

0.18 

0.167 


0.227 
0.163 
0.208 at 59°C 
0.146 at 60°C 


200 400 
0.1985 0.222 
0.227 0.248 
0.226 0.251 
0.142 0.165 
0.246 0.275 
0.232 0.2695 
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800 


0.342 


0.347 


Temp. 


°C 


427 


428 


430 


Constants for heat 
capacity equation 


a 


10°b 


105c 


SOLUBILITY PRODUCT 


The solubility product (or ion product constant) is the product of the concentrations of the ions in the saturated solution of a 
difficultly soluble salt. The concentrations are expressed as moles per liter of solution. The number of cations (or anions) resulting 
from the dissociation of one molecule of the salt, appears in the formula for calculations of the solubility product as the exponent of 
the concentration of the cation (or anion). 

If two solutions, each containing one of the ions of a difficultly soluble salt, are mixed, no precipitation takes place unless the 
product of the ion concentrations in the mixture is greater than the solubility product. 

In a solution containing two salts which yield a common ion the ratio of solubilities of the two salts is the ratio of the solubility 
products. 


Solubility product at Solubility product at 


Substance temperature noted Substance temperature noted 
Aluminum hydroxide............. 4 X 107 (15°) Tedd iodides Ai. «6.0 de sca eanres 7.47 X 107 (15°) 
Aluminum hydroxide............. 1.1 X 10715 (18°) Lead iodide: .co5 <% seis oes tore sisi 1.39 X 10-8 (25°) 
Aluminum hydroxide............. 3.7 X 10715 (25°) Load bxalatessccuscini esa eee: 2.74 X 107-1! (18°) 
Barium carbonate................ 7 X 10 (16°) Dead eulfate./Sccccccews cca one 1.06 X 10-8 (18°) 
Barium carbonate...............- 8.1 X 107 (25°) Lead jeulfide oo cccuisiew en cte tales ayo 3.4 & 107% (18°) 
Barium chromate................ 1.6 X 10710 (18°) Lithium'carbonate... 0.26. 406+. 1.7 X 107% (25°) 
Barium chromate................ 2.4 X 10710 (28°) Magnesium ammonium phosphate..| 2.5 XK 107 (25°) 
Barium fluorides. sne secs <ciie aces 1.6 X 1076 (9.5°) Magnesium carbonate............ 2.6 X 10-5 (12°) 
Barium! fitioride:. crac cease oer. 1.7 X 10-6 (18°) Magnesium fluoride.............. 7.1 X 10 (18°) 
Barium fluoridés).anecee os ss ole 1.73 X 10-6 (25.8°) Magnesium fluoride.............. 6.4 X 10~ (27°) 
Barium iodate, Ba(IOs)..2H20....| 8.4 * 10-" (10°) Magnesium hydroxide............ 1.2 * 1071! (18°) 
Barium iodate, Ba(IO3)..2H2»O0....| 6.5 & 10710 (25°) Magnesium oxalate.............-. 8.57 X 10-5 (18°) 
Barium oxalate, BaC20,.34H20....| 1.62 X 1077 (18°) Manganese hydroxide............. 4 X 107% (18°) 
Barium oxalate, BaC20;.2H20..... 1.2 XK 1077 (18°) Manganese sulfide................ 1.4 X 1075 (18°) 
Barium oxalate, BaC:0..4H:0..... 2.18 XK 1077 (18°) Mercuric, sulfide.@:- sc cec erie 4 X 10-8 to 
Barium’sulfatetc. ct tees cite 0.87 XK 107° (18°) 2 X 10-4 (18°) 
Baritim aulfatess cece ae tee oie 1.08 X 10719 (25°) Mercurous bromide.............++ 1.3 X 1072! (25°) 
Barium stilfates. c0c ccc reac esr 1.98 X 10-10 (50°) Mercurous chloride............... 2 X 10738 (25°) 
Cadmium oxalate CdC20,.3H20....} 1.53 *& 107-8 (18°) Mercurous iodide.............+-+++ 1.2 X 107% (25°) 
Cadmium)sulfidé.9.5-. on ee 3.6 X 1072 (18°) Wickelisulfidé 2.2... antec eae 1.4 & 107*4 (18°) 
Calcium carbonate (calcite)....... 0.99 * 10-8 (15°) Potassium acid tartrate [K+] 3.8 & 1074 (18°) 
Calcium carbonate (calcite)....... 0.87 X 10-8 (25°) (HC.H.O67] 
Calcium fluoride. « . ics .n06000000 3.4 & 107" (18°) Silver, bromate vcs «aco « «nero wee 3.97 X 10-5 (20°) 
Calcium ‘fllorides..- ene. se 3.95 X 10-1! (26°) Silver bromate:.. ccs scccceaet 5.77 X 10-5 (25°) 
Calcium iodate, Ca(IOs)2. 6H20....| 22.2 10-8 (10°) Silver bromide. ic. fee. «0 teterctorens 4.1 X 1078 (18°) 
Calcium iodate, Ca(IO3)2.6H20..... 64.4 & 107-8 (18°) Silverjbromide:., <.2..-a.se ane aes 7.7 X 1078 (25°) 
Calcium oxalate, CaCzO..H20...... 1.78 X 10~* (18°) Silvercarbonate /.7.010¢602.-0s eee 6.15 X 10712 (25°) 
Calcium oxalate, CaC20..H20...... 2.57 X 10-* (25°) Silverschioride...%... joc caecadelear athe 0.21 X 1071 (4.7°) 
Calciumisulfatecascs. sce cscs 2.45 X 10-5( 25°C) Silver ‘chlorides. 0. ces ele can er 0.37 X 107! (9.7°) 
Calcium tartrate, CaCsHiOe.2H20..} 0.77 10-6 (18°) Silyer:chloridei: sc... aneance Rete 1.56 & 10710 (25°) 
Cobalt sulfide trac soe annie 3 X 10-%6 (18°) Silver chloride ccna cist sareornciiret 13.2 X 10710 (50°) 
Cupric:iodates. 0... tice. tees sate 1.4 X 1077 (25°) Bilverschloridé:. d:ccarccareeroutatansele 215 X 10719 (100°) 
Cupric’oxalate: 3... 20) «shies oa0c on 2.87 & 10-8 (25°) Bilver;chromate. oc < occ cvs ciele eivce 1.2 X 10712 (14.8°) 
Cuprio aulfidesis) aie eeu. 6 8.5 X 10-4 (18°) Silver: chromates. osc seit: 9 X 10712 (25°) 
Cuprous'bromide.-77- 5.2. --<.+- <> 4.15 X 10-8 (18-20°) Silver cyanide [Agt][Ag(CN)~2]....] 2.2 X 10712 (20°) 
Cuprous chloride................- 1.02 X 10-* (18-20°) Silver dichromate..............-: 2 X 1077 (25°) 
Cuprous:iodidess4.c.- sea 5.06 X 10712 (18-20°) Silverihydroxide « cneceieke sel cranes 1.52 X 10-8 (20°) 
Cuprousisulfides....-o eee 2 X 10-47 (16-18°) Bilver iodate!.J: v2.9 sete ns die es waive 0.92 x 10-8 (9.4°) 
Cuprous thiocyanate.............. 1.6 X 10-4 (18°) Silver iodidésveccecasicsn shea eck 0.32 * 10716 (13°) 
Ferric hydroxide 2. sos sic enl 1.1 X 107% (18°) Silversiodidé so Sapsess in eo e e 1.5 X 10716 (25°) 
Ferrous hydroxide..............-. 1.64 & 107-4 (18°) Silver sulfide. 32... ft ecten es ote ae 1.6 X 10749 (18°) 
Ferrous oxalateactecns tect eet 2.1 X 1077 (25°) Silver thiocyanate..............+. 0.49 X 10712 (18°) 
Perrous'sulfidés..s..o a0 hoe ees 3.7 X 1079 (18°) Silver thiocyanate... 0. ce0. © -isieelars 1.16 X 10712 (25°) 
Lead: carbonate:.c..cc%+<60 000800 3.3 & 10714 (18°) Strontium carbonate............-. 1.6 X 10-* (25°) 
Lead: chromaté..;c ccc. cas encitaes 1.77 X 1074 (18°) Strontium) fluoride, ..... 0. osae ents 2.8 x 10-* (18°) 
Lead! fluoride: Yite ieee oc cccea es a 2.7 X 10-8 (9°) Strontium oxalate. .............6. 5.61 X 10-8 (18°) 
Lead fluorides cavtaeee sted a bia crs 3.2 & 10-8 (18°) Strontium: sulfates dearer 2.77 X 1077 (2.9°) 
Lead: fluoride. canoes hre ee eae 3.7 X 10-8 (26.6°) Strontimiisulfate., <2. .sem-reclor 3.81 X 1077 (17.4°) 
Dead iodate.c. 5:7 oe eee 5.3 & 10714 (9,2°) Zine hy droxid@ssae co -ceeitere asteic ers 1.8 X 1074 (18-20°) 
Lead jodatevosct te eee 1.2 X 10718 (18°) Zinc oxalate, ZnC204.2H2O0........ 1.35 X 10-9 (18°) 
Lead iodate yeni meetin 2.6 X 10713 (25.8°) VATU IH its CE Comune aR OAR COL 1.2 X 107% (18°) 
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PROPERTIES OF RARE EARTH METALS 
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DENSITY OF LIQUID ELEMENTS 


Gernot Lang 


Data in this table consist of those published in various places in the literature. Generally, there has been excellent agreement among 
values obtained by different methods of measurement. Temperatures are in degrees C and densities in grams per cubic centimeter. Grams 
per cc x 62.427961 = pounds per cu ft. 


Pu Pr Pr 
Element: Purity: Pap Atm.: Method: Ref. 
t p t p t p 

Ag a 9.32 1100 ele) 1200 9.07 IBF 74 
Ag — 9.33 1100 9.20 1200 9.10 1300 9.00 — DBF 33 
Ag 99.9 ae 1100 9.170 1200 9.070 1300 8.980 — IBF Q 
Ag — 9.285 1100 9.15 1200 9.07 1300 8.97 — IBF 24 
Ag — 9.345 1100 9.20 : H, Bubble pressure 46 
Ag — 9.33 +0.01 1100 9.18 1200 9.08 1300 8.97 Ar Bubble pressure 47 
Ag —- 9.346 1100 9.22 1200 9.13 1300 9.04 — DBF 39 
Al 99.4 2.41 BF 62 
Al 99.4 2.384 = Pycnometer 15 
Al 99.996 2.368 700 2.357 800 2.332 900 2.304 — BF 25 
Al 99.99 2.39 Pycnometer 60 
Al 99.997 2.39 677 2.380 807 2.334 912 2.292 Ar Bubble pressure 11 
Au 99.96 17.28 1100 17.24 1200 17.12 1300 16.99 H, IBF 24 
Au — 17.36] 1100 17.221 1200 17.099 1300 16.950 —— IBF i 
B 99.8 2.08 +0.03 vac. Weighing and vol. determin. 80 
Ba — 3.325 Pp. = 3.476 —(2.14-10~ *)t (t°C) Ar DBF 1 
Ba — 3.320 p, = 3.847 —5.26-10-*T (T°K) _ calculated K 
Be — — 1500 1.42 +0.04 calculated 22 
Bi — 10.07 300 10.03 400 9.91 500 9.78 Manometer pressure 31 
Bi —_ 10.02 400 9.87 600 9.62 800 9.40 -— Dilatometer | 
Bi — 10.07 400 9.90 500 9.78 600 9.66 — Dilatometer 53 
Bi — 10.04 400 9.91 600 9.67 800 9.44 — DBF 34 
Bi — i 400 9.86 600 9.62 700 9.49 Nz Bubble pressure 78 
Bi 99.94 10.03 400 9.88 600 9.62 700 9.51 — DBF 66 
Bi 99.90 _ 800 9.43 900 9.28 1000 9.15 H, Bubble pressure 57 
Bi — 10.02 300 9.98 400 9.85 500 9.73 — Dilatometer 30 
Bi 99.98 10.07 500 9.78 700 9.53 900 9.30 Ar Bubble pressure 49 
Bi _ 10.057 700 9.51 +0.03 — I 
Ca — 1.365 p, = 1.613 —2.21-10-4T (T°K) — calculated K 
Cd —_— 8.02 Pp, = 8.02 —0.00110 (t —320) (t°C) — Manometer pressure 31 
Cd 99.97 — 340 8. 400 7.942 500 7.821 N, Bubble pressure 28 
Cd a — 385 7.94 479 7.83 560 7.74 Ar Bubble pressure 76 
Co — — 1600 8.08 —8.13 Drop volume 59 
Co — — 1500 ca. 8.05 BF 26 
Co 99.99 7.67 1500 7.66 1600 7.54 1700 7.42 Ar Bubble pressure 50 
Co — — 1500 7.70 a 81 
Co 99.53 7.76 p, = 9.51 —9.88 - 10-*T (T°K) vac. Sessile drop (mp — 2200) U 
cr — — 1950 6.00 +0.13 vac. Sessile drop 18 
Cr — 6.46 -—— — calculated 3 
Ga — 1.843 110 1.800 310 1.691 510 1.575 — Pycnometer H 
Cs — 1.851 p, = 1.853 —5.71- 10~*t (t°C) o Pycnometer (100—750°C) F 
Cu --- 7.99 1100 7.97. 1200 7.81 1300 7.66 a= IBF 6 
Cu a 7.96, 1100 7.94 1200 7.77 1300 7.62 — Dilatometer 85 
Cu — 7.92, 1100 7.91 1300 7.76 1500 7.61 —_ DBF 84 
Cu 99.99 7.940 1100 7.924 1200 7.846 1300 7.764 — IBF Q 
Cu a —_ 1100 8.10 Drop volume 43 
Cu — 7.87; 1100 7.86 1300 7.70 1500 155 — DBF 45 
Cu — — 1100 7.90 — — Pycnometer 52 
Cu _— 7.99, 1100 7.98 1300 7.81 1500 7.66 Ar DBF 8 
Cu 7 — 1100 8.07 — —_ Bubble pressure Beer in 49 
Cu — 8.090 pP, = 9.370 —9.442 - 10-*T (T°K) = Drop volume Mehairy in 49 
Cu _— 8.03 1100 8.02 1300 7.86 1500 7.70 Ar Bubble pressure 49 
Fe — 7.13 DBF 75 
Fe —_ 7.24 vac. Drop volume 35 
Fe —_ — 1550 7.01 air Casting 79 
Fe os AAS: DBF 42 
Fe — 6.99 p, = 8.523 —8.358 - 10-*T (T°K) Ar DBF 38 
Fe Carbonyl — 1550 7.189 — 27 
Fe — 7.015 p, = 8.618 —8.83 - 10-*T (T°K) Ar DBF (e 
Fe — = 1555 6.98 — Bubble pressure Beer in 49 
Fe 99.96 7.035 1550 7.01 1600 6.94 1700 6.80 Ar Bubble pressure 49 
Fe — — 1550 743 — — =— 70 
Fe 99.9 7.02 p, = 8.50 —8.17 - 10-*T (T°K) vac. Sessile drop U 
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DENSITY OF LIQUID ELEMENTS (Continued) 


Pu Pu Pry 
Element: Purity: Dav OO SS Am: Method: 
t p t p t p 
Ga — 6.20 +0.01 — — — _ _ — — — 
Ge —_— 5.52 1000 5.50 1100 5.44 1200 5.39 o Volumetric measurement 
Ge — 5.57, 1000 5.56 1100 She) 1200 5.45 N2 Pycnometer 
Ge 99.990 5.49 1000 5.46 1200 5.36 1500 $.21 Ar Bubble pressure 
Hf — 12.0 — _— calculated 
Hg — — 0 13.5951 20 13.5457 100 13.3514 — — 
In — — 231 6.99 32 6.93 421 6.84 Ar Bubble pressure 
Ir — 20.0 — — — Calculated 
K = 0.826 Pp, = 0.826 —0.000222 (t — 62.4) (t°C) — — 
K — 0.819 p, = 0.819 —0.238 - 10~> (t —64) (t°C) _ Pycnometer (64—1400°C) 
K —_ 0.828 110 0.817 310 0.772 510 0.724 _ Pycnometer 
Li _— 0.515 p, = 0.515 —0.101 - 10~* (t — 200) (t°C) — Pycnometer (200—1600°C) 
Li — 0.518 p, = 0.5368 —1.021 - 10~-* t (°C) — Pycnometer (400-1 125°C) 
Mg a — 700 1.575 800 1.555 a -= _ DBF 67 
Mg 99.5 1.585 700 1.570 800 1.550 900 1.525 — IBF N 
Mg — 1.57 — _ _— — Estimated 17 
Mg — 1.590 p, = 1.834 —2.67 - 10-* T (T°K) Ar DBF B 
Mn — _ 1440 $.8442% — _ — He Volumetric method M 
Mn -- 6.43 _ — 71 
Mo 99.7 9.33 vac. Drop volume 64 
Mo — 9.35 — calculated 3 
Na ae 0.938, p, = 0.938, —0.000260 (t — 96.5) (t°C) — a 72 
Na _ _— p, = 0.938 —1.9- 10-* T (T°K) — Bubble pressure 82 
Na — 0.927 p, = 0.927 —0.238 - 10~? (t — 100) (t°C) — Pycnometer D 
Na o 0.928 410 0.854 610 0.806 810 0.754 Pycnometer H 
Nb, Cb — 7.83 — a — os a _ calculated 
Ni — — 1500 ca. 8.04 — os -- — — BF 26 
Ni — 7.905 p, = 9.908 — 11.598 - 10-* T (T°K) Ar DBF (8 
Ni 99.85 TAS 1500 7.15 1600 7.59, 1700 7.48 Ar Bubble pressure 49 
Ni 99.99 7.78 p, = 7.78 —0.006 (t — 1453) (t°C) vac. Sessile drop 21 
Ni a — 1500 7.78 — 81 
Ni 99.95 7.91 p, = 9.51 —10.00 - 10-* T (T°K) vac. Sessile drop U 
Os — 20.1 — _ — _ calculated 3 
Pb — 10.71 p, = 10.71 —0.00139 (t — 327) (t°C) — Manometer pressure 31 
Pb 99.98 — 340 10.57 400 10.49 440 10.43 N; Bubble pressure 28 
Pb _ _ 568 10.380 640 10.294 720 10.201 — DBF Oo 
Pb — — 400 10.56 500 10.43 700 10.17 N, Bubble pressure 78 
Pb a a 437 10.52 623 10.28 705 10.16 Ar Bubble pressure 76 
Pb 99.9923 10.678 p, = 10.678 — 13.174 - 10-* T (T°K) Ar DBF A 
Pd — 10.7 — — calculated 20 
Pd — 10.7 — — calculated 3 
Pd 99.95 — 1600 10.43 1700 10.31 1800 10.18, Ar Bubble pressure 49 
Pt 99.84 19.7 40.25 — — — vac. Drop volume 19 
Pt 99.999 -- 1800 18.82 +0.02 Ar Sessile drop a4 
Pt — 18.91 = — — Ar Bubble pressure 48 
Pt —_— —_— 1800 18.82 1850 18.67, 1875 18.60, Ar Bubble pressure 49 
Pu — — p, = 17.57-1.45 - 10-7 t (t°C) + 0.21 — (655—P60°C) T 
Pu 99.95 16.623 699 16.548 824 16.370 950 16.185 — Pycnometer 32 
Rb — 1.48 — — — estimated 56 
Rb — 1.463 p, = 1.481 —4.51 - 10-4 t (°C) — Pycnometer F 
Rb — — 45.5 1.4505 47.4 1.4498 49.3 1.4469 vac. Pycnometer G 
Re 99.4 18.9 — — — vac. Drop volume 64 
Re = 18.7 = == calculated 3 
Rh —~ 10.65 calculated 20 
Rh — 11.1 — calculated 3 
Ru =a “10.9 = = — calculated 3 
Ss 1.819 120-160°C: p, = 1.901 —8.00 - 10-*t (t°C) N2 Bubble pressure 61 
Sb 6.49 700 6.45 800 6.39 1000 6.27 — IBF uf 
Sb 99.52 — 650 6.530 700 6.509 800 6.424 N; Bubble pressure 28 
Sb — 700 6.41 800 6.38 900 6.35 H, Bubble pressure 78 


B-224 


‘ Pu Pu Pu 
Element: Purity: Tee Atm.: Method: Ref. 
t p t p t p 
Sb — — 650 6.52 700 6.50 _ _ H, Bubble pressure 23 
Sb — os 728 6.44 827 6.38 917 6.32 Ar Bubble pressure 76 
Sb 99.9 6.50 650 6.49 700 6.45 DBF 66 
Sb 99.992 6.483 Pr. = 6.596 +2.022 - 10-* T —3.629 - 10-7 T? (T°K) DBF, Bubble pressure 37 
Sb 99.6 6.46, 700 6.42 900 6.30 1200 6.13 Ar Bubble pressure 49 
Se — 3.987 pP, = 3.987 —16-:10~* (T — 493) (T°K) _ — 13 
Se -- 3.985 p, = 3.985 —15.5 - 10-* (T —490) (T°K) — Pycnometer 10 
Se = 4.06 p, = 4.06 —5 - 10-4 (T —491) (T’K) nee Be 4 
Se — 3.984 —_— 1 
Se — 4.01 250 3.97 300 3.91 400 3.79 — BF 51 
Si — — 1550 2.54 _— 14 
Si 99.9 2.525 1450 2.51 1500 2.49° 1600 2.46 Ar Bubble pressure 49 
Sn _ 6.988 300 6.94 500 6.81 800 6.64 — DBF 12 
Sn = 6.98 DBF 63 
Sn —— 7.01 Pp, = 7.01 —0.00074 (t —232) (t°C) — Manometer pressure 31 
Sn — 6.97 300 6.92 500 6.78 800 6.57 — IBF 74 
Sn — 6.896 300 6.93 500 6.78 600 6.71 —_ Dilatometer 53 
Sn — 6.966 300 6.92 600 6.72 1200 6.34 = DBF 84 
Sn — 6.983 300 6.93 400 6.86 500 6.79 — Pycnometer 73 
Sn — 7.00 300 6.95 500 6.80 600 6.74 N, Bubble pressure 65 
Sn — 625 6.67 N, Bubble pressure 78 
Sn — 6.99 300 6.94 400 6.87 _ — H, Bubble pressure 23 
Sn _ 6.993 Pp, = 6.98 —0.00074 (t —250) (t°C) — Manometer pressure 69 
Sn — 6.968 +0.005 300 6.93 400 6.87 500 6.79 — Dilatometer 30 
Sn — 6.968 300 6.96 400 6.84 500 6.77 Ar Bubble pressure 83 
Sn — 6.978 +0.022 300 6.93 600 6.70 1200 6.29 Ar Bubble pressure 49 
Ta — 15.0 calculated 3 
Te a 5.75 460 Sa75 500 5.74 600 5.70 — Pycnometer 40 
Te — — 460 5.58 600 5.53 — -- N, Bubble pressure 77 
Te 99.9999 5.797 460 5.79 600 She 700 5.66 Ar Bubble pressure 49 
Ti 98.7 4.11 +0.08 Capillary method 16 
Ti — 4.15 calculated 3 
Tl _— 11.29 412 11.13 504 11.01 651 10.77 Ar Bubble pressure 76 
U — 17.907 p, = 19.356 — 10.328 - 10~* T (T°K) Ar DBF 29 
Vv — 5.55 calculated 3 
WwW — 17.6 estimated 9 
W 99.8 17.7 vac. Drop volume 64 
W — 17.5 calculated 3 
Zn — 6.59 P, = 6.59 —0.00097 (t —419) (t°C) _ Manometer pressure 31 
Zn _ — 600 6.35 IBF Hi 
Zn — 6.562 500 6.47 600 6.37 700 6.29 aa Dilatometer 53 
Zn a 6.55; 500 6.47 600 6.38 700 6.29 — Pycnometer 73 
Zn _— 6.64, 500 6.56 600 6.45 800 6.25 —_ DBF 67 
Zn — 6.64, 500 6.58 600 6.49 800 6.22 — DBF 68 
Zn _— 6.64 500 6.57 600 6.50 700 6.43 N, Bubble pressure 65 
Zn —_— — 500 6.55 H, Bubble pressure 78 
Zn 6.64, Pycnometer 41 
Zn 99.995 6.562 500 6.417 600 6.370 700 6.259 — IBF 25 
Zn — 6.575 500 6.49 600 6.37 700 6.26 Ar Bubble pressure 83 
Zn 99.999 6.57, + 0.012 500 6.48 600 6.37 700 6.27 Ar Bubble pressure 49 
Zr — 5.80 calculated 3 
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Compound 


Actinium??? 


Aluminum 
Aluminum 
bromide 
Aluminum 
chloride 
Aluminum 
iodide 
Aluminum 
oxide 
Antimony 
Antimony 
tribromide 
Antimony 
trichloride 
Antimony 
pentachloride 
Antimony 
trioxide 
Antimony 
trisulfide 
Argon 
Arsenic 
Arsenic 
pentafluoride 
Arsenic 
tribromide 
Arsenic 
trichloride 
Arsenic 
trifluoride 
Arsenic 
trioxide 
Barium 
Barium 
bromide 
Barium 
chloride 
Barium 
fluoride 
Barium iodide 
Barium nitrate 
Barium oxide 
Barium 
phosphate 
Barium sulfate 
Beryllium 
Beryllium 
bromide 
Beryllium 
chloride 
Beryllium 
fiuoride 
Beryllium 
iodide 
Beryllium 
oxide 
Bismuth 
Bismuth 
tribromide 


Formula 


Ba(NO;), 
BaO 


Ba3(PO4)2 
BaSO, 

Be 

BeBr, 
BeCl, 
BeF, 

Bel, 


BeO 
Bi 


BiBr, 


HEAT OF FUSION OF SOME INORGANIC COMPOUNDS 


RUDOLF LOEBEL 


Values in parentheses are of uncertain reliability 


Hy 
cal/g cal/g 
mole 
1050+50 | (3400) | (11.0) 
658.5 2550 94.5 
87.4 5420 10.1 
192.4 19600 63.6 
190.9 7960 9.8 
2045.0 (26000) |(256.0) 
630 4770 39.1 
96.8 3510 9.7 
73.3 3030 13.3 
4.0 2400 8.0 
655.0 (26990) | (46.3) 
546.0 11200 33.0 
— 190.2 290 We25 
816.8 (6620) | (22.0) 
— 80.8 2800 16.5 
30.0 2810 8.9 
— 16.0 2420 133 
—6.0 2486 18.9 
312.8 8000 22.2 
725 1830 13.3 
846.8 6000 21.9 
959.8 5370 25.9 
1286.8 3000 Vis 
710.8 (6800) | (17.3) 
594.8 (5900) | (22.6) 
1922.8 13800 93.2 
1727 18600 30.9 
1350 9700 41.6 
1278 — 260.0 
487.8 (4500) | (26.6) 
404.8 (3000) | (30) 
796.8 (6000) | (127.6) 
479.8 (4500) | (17.1) 
2550.0 17000 | 679.7 
271 2505 12.0 
216.8 (4000) (8.9) 


Compound 


Bismuth 
trichloride 
Bismuth 
trifluoride 
Bismuth 
trioxide 
Boron 
Boron 
tribromide 
Boron 
trichloride 
Boron 
trifluoride 
Boron 
triiodide 
Boron 
trioxide 
Bromine 
Bromine 
pentafluoride 
Cadmium 
Cadmium 
bromide 
Cadmium 
chloride 
Cadmium 
fluoride 
Cadmium 
iodide 
Cadmium 
sulfate 
Calcium 
Calcium 
bromide 
Calcium 
carbonate 
Calcium 
chloride 
Calcium 
fluoride 
Calcium 
nitrate 
Calcium 
oxide 
Calcium 
metasilicate 
Calcium 
sulfate 
Carbon 
dioxide 
Carbon 
monoxide 
Cyanogen 
Cyanogen 
chloride 
Cerium 
Cerium (III) 
chloride 
Cerium (IV) 
fluoride 


B-231 


Formula MEPS 
BiCl, 223.8 
BiF; 726.0 
Bi,O, 815.8 
B 2300 
BBr3 — 48.8 
BCI, — 107.8 
BF; — 128.0 
BI, 31.8 
B,O, 448.8 
Br, —7.2 
BrF; —61.4 
Cd 320.8 
CdBr, 567.8 
CdCl, 567.8 
CdF, 1110 
Cdl, 386.8 
CdSO, 1000 
Ca 851 
CaBr, 729.8 
CaCO, 1282 
CaCl, 782 
CaF, 1382 
Ca(NO3), 560.8 
CaO 2707 
CaSiO, S12 
CaSO, 1297 
CO, — 57.6 
CO —205 
C,N, —27.2 
CNCl —5.2 
(Ole 7715 
CeCl, 820.8 
Cek; 976 


cal/g 
mole 
2600 
(6200) 


6800 
(5300) 


(700) 

(500) 

480 
(1000) 


5500 
2580 


1355 
1460 


(5000) 
5300 
(5400) 
3660 


4790 
2230 


4180 
(12700) 
6100 
4100 
5120 
(12240) 
13400 
6700 
1900 


199,77 
2060 


2240 
2120 


(8000) 


(10000) 


a 


cal/g 


8.2 
(23.3) 


14.6 
(490) 


(2.9) 
(4.3) 
7.0 
(2.5) 


78.9 
16.1 


7.07 
2-9 


(18.4) 
28.8 
(35.9) 


10.0 


(126) 
55 
5235 
31.2 

(218.1) 

115.4 
49.2 


43.2 


(32.4) 


(46.3) 


Compound 


Cesium 
Cesium 
chloride 
Cesium 
fluoride 
Cesium 
nitrate 
Chlorine 
Chromium 
Chromium (II) 
chloride 
Chromium (III) 
sequioxide 
Chromium 
trioxide 
Cobalt 
Cobalt (II) 
chloride 
Cobalt (II) 
fluoride 
Copper 
Copper (I) 
bromide 
Copper (II) 
chloride 
Copper (I) 
chloride 
Copper (I) 
cyanide 
Copper (I) 
iodide 
Copper (II) 
oxide 
Copper (I) 
oxide 
Copper (I) 
sulfide 
Dysprosium 
Dysprosium 
chloride 
Erbium 
Erbium 
trichloride 
Europium 
Europium 
trichloride 
Fluorine 
Gadolinium 
Gadolinium 
trichloride 
Gallium 
Germanium 
Gold 
Hafnium 
Holmium 
Holmium 
trichloride 
Hydrogen 
Hydrogen 
bromide 
Hydrogen 
chloride 


HEAT OF FUSION OF SOME INORGANIC COMPOUNDS (Continued) 


H, 
Formula MEPs -G 
cal/g cal/g 
mole 

Gs 28.3 500 3.7 
CsCl 641.8 3600 21.4 
CsF 704.8 (2450) | (16.1) 
CsNO, 406.8 3250 16.6 
CE —103+5 1531 22.8 
(Ge 1890 3660 62.1 
CrCl, 814 7700 65.9 
Cr,0, 2279 4200 27.6 
cro, 197 3770 377 
Co 1490 3640 62.1 
CoCl, 727 7390 56.9 
CoF, 1201 (9000) | (92.9) 
Cu 1083 3110 49.0 
CuBr 487 (2300) | (16.03) 
Ccuch 430 4890 24.7 
CuCl 429 2620 26.4 
Cu,(CN), 473 (5400) | (30.1) 
Cul 587 (2600) | (13.6) 
CuO 1446 2820 35.4 
Cu,0 1230 (13400) | (93.6) 
Cu,S 1129 5500 34.6 
Dy 1407 4100 25:2 
DyCl, 646 (7000) | (26.0) 
Er 1496 4100 24.5 
ErCl, 775 (7000) | (26.0) 
Eu 826 2500 16.4 
EuCl, 622 (8000) | (20.9) 
F, —219.6 244.0 6.4 
Gd 1312 3700 23.8 
GdCl, 608 (7000) | (26.6) 
Ga 29 1336 19.1 
Ge 959 (8300) 114.3) 
Au 1063 3030 15.3 
Hf 2214 (6000) | (34.1) 
Ho 1461 4100 24.8 
HoCl, 717 (8000) | (29.5) 
H, — 259.25 28 13.8 
HBr — 86.96 575.1 7.1 
HCl —114.3 476.0 | 13.0 


B-232 


Compound 


Hydrogen 
fluoride 
Hydrogen 
iodide 
Hydrogen 
nitrate 
Hydrogen 
oxide (water) 
Deuterium 
oxide 
Hydrogen 
peroxide 
Hydrogen 
selenate 
Hydrogen 
sulfate 
Hydrogen 
sulfide 
Hydrogen 
sulfide (di-) 
Hydrogen 
telluride 
Indium 
Iodine 
Iodine 
chloride (a) 
Iodine 
chloride (f) 
Iron 
Iron carbide 
Iron (III) 
chloride 
Iron (II) 
chloride 
Iron (II) 
oxide 
Iron oxide 
Iron penta- 
carbonyl 
Iron (II) 
sulfide 
Lanthanum 
Lanthanum 
chloride 
Lead 
Lead bromide 
Lead chloride 
Lead fluoride 
Lead iodide 
Lead 
molybdate 
Lead oxide 
Lead sulfide 
Lead sulfate 
Lead 
tungstate 
Lithium 
Lithium 
borate, meta- 
Lithium 
bromide 
Lithium 
chloride 


Formula 


HNO, 


— 83.11 1094 
— 50.91 686.3 
— 47.2 601 
0 1436 
3.78 1516 
—0.7 2920 
57.8 3450 
10.4 2360 
— 85.6 5683 
— Son 1805 
— 49.0 1670 
156.3 781 
112.9 3650 
17.1 2660 
13.8 2270 
1530.0 3560 
1226.8 12330 
303.8 20500 
677 7800 
1380 (7700) 
1596 33000 
— 212 3250 
1195 5000 
920 2400 
861 (9000) 
3273 1224 
487.8 4290 
497.8 5650 
823 1860 
412 5970 
1065 (25800) 
890 2820 
1114 4150 
1087 9600 
1123 (15200) 
178.8 1100 
845 (5570) 
552 2900 
614 3200 


H f 
cal/g cal/g 
mole 


(107.2) 
142.5 


16.5 


(111.9) 
33.4 


SS 


Compound 


Lithium 
fluoride 
Lithium 
hydroxide 
Lithium 
iodide 
Lithium 
metasilicate 
Lithium 
molybdate 
Lithium 
nitrate 
Lithium 
orthosilicate 
Lithium 
sulfate 
Lithium 
tungstate 
Lutetium 
Lutetium 
chloride 
Magnesium 
Magnesium 
bromide 
Magnesium 
chloride 
Magnesium 
fluoride 
Magnesium 
oxide 
Magnesium 
phosphate 
Magnesium 
silicate 
Magnesium 
sulfate 
Manganese 
Manganese 
dichloride 
Manganese 
metasilicate 
Manganese 
(II) oxide 
Manganese 
oxide 
Mercury 
Mercury 
bromide 
Mercury 
chloride 
Mercury 
iodide 
Mercury 
sulfate 
Molybdenum 
Molybdenum 
dichloride 
Molybdenum 
hexafluoride 
Molybdenum 
trioxide 
Neodymium 


HEAT OF FUSION OF SOME INORGANIC COMPOUNDS (Continued) 


Hy 


Formula M.P.,°C 

cal/g cal/g 

mole 
LiF 896 (2360) | (91.1) 
LiOH 462 2480 | 103.3 
Lil 440 (1420) | (10.6) 
Li,SiO,; 1177 7210 80.2 
Li,MoO, 705 4200 24.1 
LiNO, 250 6060 87.8 
Li,SiO, 1249 7430 60.5 
Li,SO, 857 3040 27.6 
Li,WO, 742 (6700) | (25.6) 
Lu 1651 4600 26.3 
LuCl, 904 (9000) | (32) 
Mg 650 2160 88.9 
MgBr, 711 8300 45.0 
MgCl, 712 8100 82.9 
MgF, 1221 5900 94.7 
MgO 2642 18500 | 459.0 
Mg;(PO,), 1184 (11300) | (42.9) 
MgSiO, 1524 14700 | 146.4 
MgsO, 1327 3500 28.9 
Mn 1220 3450 62.7 
MnCl, 650 7340 58.4 
MnSiO, 1274 (8200) | (62.6) 
MnO 1784 13000 | 183.5 
Mn30, 1590 (39000) \(170.4) 
Hg — 39 S562) eel 
HgBr, 241 3960 10.9 
HgCl, 276.8 4150 15.3 
Hgl, 250 4500 99 
HgSO, 850 (1440) | (4.8) 
Mo 2622 (6600) | (68.4) 
MoCl, 726.8 6000 3.58 
MoF, 17 2500 WL: 
MoO, 195 (2500) | (17.3) 
Nd 1020 1700 11.8 


Compound 


Neodymium 
trichloride 
Neon 
Nickel 
Nickel 
chloride 
Nickel 
subsulfide 
Niobium 
Niobium 
pentachloride 
Niobium 
pentoxide 
Nitrogen 
Nitrogen 
oxide (ic) 
Nitrogen 
oxide (ous) 
Nitrogen 
tetroxide 
Osmium 
Osmium 
tetroxide 
(white) 
Osmium 
tetroxide 
(yellow) 
Oxygen 
Palladium 
Phosphoric 
acid 
Phosphoric 
acid, hypo- 
Phosphorous 
acid, hypo- 
Phosphorous 
acid, ortho- 
Phosphorus, 
yellow 
Phosphorus 
oxychloride 
Phosphorus 
pentoxide 
Phosphorus 
trioxide 
Platinum 
Potassium 
Potassium 
borate, meta- 
Potassium 
bromide 
Potassium 
carbonate 
Potassium 
chloride 
Potassium 
chromate 
Potassium 
cyanide 
Potassium 
dichromate 
Potassium 
fluoride 


Formula 


Ni3S, 
Nb 
NbCl, 
Nb,O, 

2 
NO 
N,0 
N20, 
Os 
OsO, 
OsO, 
O, 
Pd 
H3PO, 42.3 
H,P,0, 548 
H;PO, 17.3 
H3PO, 73.8 
Pa 44.1 
POCI, 1.0 
P4Oi0 569.0 
P,0, 23e7) 
Pt 1770 
K 63.4 
KBO, 947 
KBr 742 
K,CO, 897 
KCl 770 
K,CrO, 984 
KCN 623 
K,Cr,0, 398 
KF 875 


18470 


(8000) 


77.4 


4200 


5800 
(6500) 


8400 


2520 


8300 
2310 
3070 
600 
3110 
17080 
3360 
4700 
574 
(5660) 
5000 
7800 
6410 
6920 
(3500) 
8770 


6500 


15:5 


38.6 


111.9 


HEAT OF FUSION OF SOME INORGANIC COMPOUNDS (Continued) 


H, He 

Compound Formula - Compound Formula M.PcG 

cal/g cal/g cal/g cal/g 

mole mole 
Potassium Silver 
hydroxide (1980) | (35.3) cyanide AgCN 350 2750 20.5 
Potassium Silver 
iodide 4100 24.7 iodide Agl 557 2250 9:5 
Potassium Silver 
nitrate 2840 28.1 nitrate AgNO, 209 ZASS 16.2 
Potassium Silver 
peroxide K,0O, 490 6100 55:3 sulfide Ag,S 841 3360 13:5 
Potassium Silver 
phosphate K;PO, 1340 8900 41.95 sulfate Ag,SO,4 657 (4280) | (13.7) 
Potassium Sodium Na 97.8 630 27.4 
pyro- Sodium 
phosphate K,P,0, 1092 14000 42.4 borate, meta- | NaBO, 966 8660 | 134.6 
Potassium Sodium 
sulfate K,SO, 1074 8100 46.4 bromide NaBr 747 6140 59.7 
Potassium Sodium 
sulfocyanide KCNS 179 2250 23.1 carbonate Na,CO, 854 7000 66.0 
Potassium Sodium 
tungstate K,WO, 929 (4400) | (13.6) chloride NaCl 800 7220 | 123.5 
Praseodymium| Pr 931 2700 19.0 Sodium 
Praseodymium chlorate NaClo, 29 5290 49.7 
chloride PrCl, 786 (8000) | (32.3) Sodium se 
Promethium Pm (1027) (3000) | (21) cyanide NaCN 562 (4360) | (88.9) 
Rhenium Re 3167+60 | (7900) | (42.4) Sodium 
Rhenium fluoride NaF 992 7000 | 166.7 
heptoxide Re,O, 296 15340 30.1 Sodium 
Rhenium hydroxide NaOH 322 2000 50.0 
hexafluoride ReF, 19.0 5000 16.6 Sodium 
Rubidium Rb 38.9 525 6.1 iodide Nal 662 5340 35.1 
Rubidium Sodium 
bromide RbBr 677 3700 22.4 molybdate Na,MoO, 687 3600 17.5 
Rubidium Sodium 
chloride RbCl IDO! 4400 36.4 nitrate NaNO, 310 3760 | 44.2 
Rubidium Sodium 
fluoride RbF 833 4130 39.5 phosphate, 
Rubidium meta- NaPO, 988 -| (4960) | (48.6) 
iodide RbI 638 2990 14.0 Sodium 
Rubidium peroxide Na,O, 460 5860 75.1 
nitrate RbNO, 305 1340 9.1 Sodium 
Samarium Sm 1072 2600 17.3 pyro- 
Samarium phosphate Na,P,0O, 970 (13700) | (51.5) 
chloride SmCl, 562 (6000) | (27.1) Sodium 
Scandium Sc 1538 3800 84.4 silicate, meta- | Na,SiO, 1087 10300 84.4 
Scandium Sodium 
trichloride Sc@lq 940 (19000) |(125.4) silicate, di- Na,Si,0, 884 8460 46.4 
Selenium Se 217 1220 15.4 Sodium 
Selenium silicate, 
oxychloride SeOCL, 9.8 1010 6.1 aluminum- NaAlSi,O, 1107 13150 50.1 
Silicon Si 1427 9470 | 337.0 Sodium 
Silicondioxide sulfide Na,S 920 (1200) | 15.4 
(Cristobalite) | SiO, 2100 2100 35.0 Sodium 
Silicondioxide sulfate Na,SO, 884 5830 41.0 
(Quartz) SiO, 1470 3400 56.7 Sodium 
Disilane, thiocyanate NaCNS 323 4450 | 548 
hexafluoro- Si,F, — 28.6 3900 22.9 Sodium 
Silicon tungstate Na,WO, 702 5800 19.6 
tetrachloride | SiCl, —67.7 1845 10.8 Strontium Sr 757 2190 25.0 
Silver Ag 961 2700 25.0 Strontium 
Silver — bromide SrBr, 643 4780 | 19.3 
bromide AgBr 430 2180 11.6 Strontium 
Silver chloride SrCl, 872 4100 | 26.5 
chloride AgCl 455 3155 22.0 Strontium 

fluoride SrF, 1400 4260 |~ 34.0 


B-234 


Compound 


Strontium oxide 


Sulfur 
(monatomic) 
Sulfur dioxide 
Sulfur 
trioxide (a) 
Sulfur 
trioxide (f) 
Sulfur 
trioxide (7) 
Tantalum 


Tantalum 
pentachloride 
Tantalum 
pentoxide 
Tellurium 
Terbium 
Thallium 
Thallium 
bromide, 
mone- 
Thallium 
carbonate 
Thallium 
chloride, 
mono- 
Thallium 
iodide, mono- 
Thallium 
nitrate 
Thallium 
sulfide 
Thallium 
sulfate 
Thorium 
Thorium 
dioxide 
Thorium 
chloride 
Thulium 
Thulium 
chloride 
Tin 
Tin bromide, 
ic- 
Tin bromide, 
ous- 
Tin chloride, 
ic- 


HEAT OF FUSION OF SOME INORGANIC COMPOUNDS (Continued) 


Formula 


SrO 


S 
SO, 


SO, 


SO; 


2430 


119 
— 73.2 


16.8 
823 
62.1 
2996 + 50 
206.8 
1877 
453 
1356 
302.4 
460 


273 


H; 
cal/g cal/g 
mole 
16700 | 161.2 
295 9.2 
2060 82:2 
2060 25.8 
2890 36.1 
6310 79.0 
(7500) | 34.6 to 
41.5 
9000 25.1 
48000 | 108.6 
3230 Pee) 
3900 24.6 
1030 5.0 
5990 21.0 
4400 9.5 
4260 17.7 
3125 9.4 
2290 8.6 
3000 6.8 
5500 10.9 
(<4600)| (< 19.8) 
291100 {1102.0 
22500 61.6 
4400 26.0 
(9000) | (32.6) 
1720 14.4 
3000 6.8 
(1720) (6.1) 
2190 8.4 


Compound 


Tin chloride, 
Ous- 

Tin iodide, ic- 

Tin oxide 

Titanium 

Titanium 
bromide, 


. tetra- 


Titanium 
chloride, 
tetra- 

Titanium 
dioxide 

Titanium 
oxide 

Tungsten 

Tungsten 
dioxide 

Tungsten 
hexafluoride 

Tungsten 
tetrachloride 

Tungsten 
trioxide 

Uranium??> 

Uranium 
tetrachloride 

Vanadium 

Vanadium 
dichloride 

Vanadium 
oxide 

Vanadium 
pentoxide 

Xenon 

Ytterbium 

Yttrium 

Yttrium oxide 

Yttrium 
trichloride 

Zinc 

Zinc chloride 

Zinc oxide 

Zinc sulfide 

Zirconium 

Zirconium 
dichloride 

Zirconium 
oxide 


B-235 


Formula 


38 


—23.2 
1825 


991 
3387 


1270 
a Os 
327 


1470 
~ 1133 


590 
1917 


1027 
2077 


670 

= T116 
823 
1504 
2227 


709 
419.4 
283 
1975 
1700 + 20 
1857 


727 


2715 


Hy 


cal/g 
mole 


3050 
(4330) 
(6400) 
(5000) 


(2060) 


2240 
(11400) 


14000 
(8420) 


13940 


1800 


(9100) 
(5500) 


7300 


20800 


cal/g 


16.0 
(6.9) 
(46.8) 
(104.4) 


(5.6) 


11.9 
(142.7) 


219 
(45.8) 


60.1 


6.0 


Table of the Isotopes 


Compiled by 
Russell L. Heath 
National Reactor Testing Station 
Idaho Nuclear Corporation 
Idaho Falls, Idaho 


The following describes the information contained in each column of this table: 


Column 1. 


Column 2. 


Column 3. 


Column 4. 


Column 5. 


Column 6. 


Column 7. 


Column 8. 


Column 9. 


Column 10. f. 


Column 11. pu. 


This column lists the isotopes with the atomic number as a subscript and the atomic 
weight as a superscript. Isomers are indicated by the addition of the letter m to the 
superscript. Although they are not isotopes, the elements and their corresponding 
atomic numbers are also included in this column. 


% Natural Abundance. This column lists isotopic abundance in percent. 


Atomic Mass. This column lists atomic mass of isotopes in the physical scale. The 
atomic masses are all relative to the mass of the Carbon 12 isotope which has 
arbitrarily been assigned 12.00000 atomic mass units as recommended by the 
International Union of Pure and Applied Chemistry and the International 
Commission of Atomic Weights. 


Lifetime. This column lists the half-life of the radioactive isotopes. The notation 
used is: us = microseconds, ms = milliseconds, s = seconds, m = minutes, d = days, 
and y = years. 


This column lists the observed modes of decay for all radioactive isotopes. Symbols 
used are: B~ = negative beta emission, 6" = positron emission, a = alpha particle 
decay, E.C. = orbital electron capture, I.T. = isomeric transition from upper to 
lower isomeric state, n = neutron emission, and S.F. = spontaneous fission. 


Decay Energy. This lists the currently adopted values for the total disintegration 
energies (Q) in MeV. Where more than one mode of decay exists separate values are 
given. 


Particle Energies. This column lists the end-point energies of beta particle 
transitions or discrete energies of alpha particles in MeV. 


Particle Intensities. This column lists the intensities of beta groups or alpha particle 
transitions in percent. 


Thermal Neutron Capture Cross Section. This column lists cross sections for 
thermal-neutron capture in barns (10°74 cm?) or in millibarns (mb). Where 
neutron capture for a given nucleus may produce two isomers, the separate cross 
sections are listed if known. Fission cross sections are listed for the heavy elements 
and are designated by the symbol Or. 


This table lists the Nuclear Spin or Angular Momentum in units of h/27. 


This column lists values of the Nuclear Magnetic Moments of the isotope in nuclear 
magnetons, with diamagnetic correction. 
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TABLE OF THE ISOTOPES (Continued) 


Atomic ie Modes of | Dee@Y Particle 
wees Lifetime ems energy energies 
¥ | (Mev) | (MeV) 


peas \oom7 HT 032 + am Elm 
Cs SAEs as 0.51 + 0.01mb ra +0.85742 


icciaeed emo psi 


Thermal 
neutron 


capture 
cross-section 


37 + 4mb + 3.2564 


9.2 + 0.5mb 


aaflaae i 


8.0053 2 x 10> '*s 
9.01218 


o 
oe 
2 


a 


9.2 + 0.5mb 3/2 — 1.1776 


19.78 (o[n, a] 3836) + 1.8007 
0.5 + 0.2b 
12.0143 0.02s 13.4 
9.0 + 1.003 


¥ 
N 
w 
~ 


TABLE OF THE ISOTOPES (Continued) 


Thermal 


Decay Particle 


% Nat. Atomic ein Modes of : Particle neutron 
Isotope abundance mass ee decay Facey secre intensities capture # 
cross-section 
G 12.01115 3.4 + 0.2mb 
Ae sli 0.9 + 0.2mb 2 | +0.7024 
ACe: 98 9.82 322 
4.51 68% 
6 
ii a Si Ara 
NY | 99.63 14.0307 mae leansaniet 75 + 7.5mb i +0.4036 
pNGe 0.37 15.00011 | 24 + 8b re —0.2831 
; BR: 
ANE D/ 
50." | 6.40 100+ 
(proton) 
6.79 24 
(proton) 
sO +0.7189 
30'° 99.759 15.99491 0.178 + 0.025mb 
30" 0.037 235 + 10mb — 1.8937 
30'8 0.204 0.21 + 0.04mb on 
8 
rallies ee] a 
F 18.9984 9.8 + 0.7mb bik 
3° 
3, 
4a 18.99840 2 | + 2.6288 


TABLE OF THE ISOTOPES (Continued) 


Decay Particle Thermal 
I % Nat. Atomic ee Modes of 3 Particle neutron 
potons abundance mass oe deca pas ey See oe intensities capture H 
y (MeV) (MeV) plus 
cross-section 
oF?° fo + 2.094 
ae! 
Shee 
= wi 
1oNe!” 
1oNe!® 
reNel? 1/2 | -1.887 
1oNe?° 19.99244 38 + 10mb 0 
oNe?! 20.99395 3/2 — 0.6618 
ToNesa 21.99138 36 + 10mb 0 
1oNe?? 
— ae 
Na 22.9898 534 + Smb 
i ,Na?° 
,Na22 40,000 + 5000b + 1.746 
TNA? 100% 400 + 30mb +2.2175 
+ 1.690 
1>Mg24 52 + 1Smb 0 
12Mg?5 10.13% 24.98584 0.18 + 0.05b | 5/2 — 0.8553 
12Mg? MHA 25.98259 0.03 + 0.005b 0 
Mg?’ 9.5min B~ 2.61 f 1.75 
| 


TABLE OF THE ISOTOPES (Continued) 


, Decay Particle F Thermal 
% nat. Atomic Lifetime Modes of energy energies Particle neutron “ 
abundance mass decay (MeV) (MeV) intensities capture 
cross-section 


ee aa 


Al 26.98153 237e: } 23243mb | 
i ae oc — 
wa See 0% | 


ola pes 10% 
1.4 30% 
+ 


160 + 20mb 


148175 0.23s 


pit 2.1s 
148i?” 4.2s Bt 4.810 3.85 
148i22 92.21% 27.97693 


66t 


160 + 40mb 


280 + 90mb 1/2 — 0.5553 
100 + 10mb 


% 


190 + 10mb 


8 


a a ie sks a ‘ a 

tsbaw 2.50m 4.24 3.27 

15P3! 100% 30.97376 190 + 10mb 1/24 eed 
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soHg””? 46.57 0.492 0.210 100% 
+0.03d 0.49 <0.004% 


Thermal 
neutron 


capture 
cross-section 


4.9 + 0.2b 


: 


5/2 +0.84 


0.43 + 0.10b 


a 

EC ot 
= oe 
a ats 


sites 1.87h IT 0.543 55% 
EC ~4.0 45% 


a: TH98 Bt, EC + <0.002 
ic 
12 
14 

a: TI? 26.1h i EC | 2.454 1.07 5.6+ + <0.15 
a a 


1/2 + 1.6115 


1 
a1 11?°* 3.8y iB 0.763 0.7635 + 
& 0002 97.9% 7 +0.089 
EC 


AG 
2% 
ae ie ts ne a Ca ; ‘ : i g E nea 
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TABLE OF THE ISOTOPES (Continued) 


Thermal 


Decay Particle 


% nat. Atomic ifeti Modes of ane neutron 
mere abundance mass poi decay (Mev) Mev) Canis € 
cross-section 
gi T1207 4.78m 
Aye 3.10m 
= = 
a2Pb1?”" IT 0.319 [Beal 
EC 24.5 [Beal 
a — zi EE 
g2Pb702" 3.62h IT ahi 90% 
EC 2.17 10% 
el ee 


TABLE OF THE ISOTOPES (Continued) 


; Thermal 
oy . Decay Particle ; 
ae nat. Atomic Lifetime Modes of energy enetgies . Particle neutron if 
abundance mass decay (MeV) (MeV) intensities capture 
cross-section 

sorD 2ly ie 81% 

a 19% 

17x 105°) 

F ie ; : ia 
a Re Lee ea : ore 
ae Se Olle co Sal aaa 
aa eee "8 7 [ree | Sear eal if 

a 
me Re eas ic } a Bla 
a3 Bice 52m EC 4.2 5.28 

a 247 
oe | A a i 
zi ee es é = 

a 
“a aan = 

54 + 5mb 1 +0.0442 


ia fet a 


33Bi?"? 210.9873 


Ae rye 
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Isotope 


mesic’: = 47m Bo 


TABLE OF THE ISOTOPES (Continued) 


: Thermal 
% Nat. Atomic Lifetime Modes of pan! feel Particle neutron 
abundance mass decay (Mev) (MeV) intensities capture 


cross-section 


19.7m Bo 3.28 B- 0.82 2% 


s4Po 


201m 


TABLE OF THE ISOTOPES (Continued) 


; , Thermal 
% nat. Atomic ie Modes of y Particle Particle neutron 
Lifetime energy energies : ae m 
abundance mass decay (MeV) (MeV) intensities capture 
cross-section 
15.1m EC 
a 
45m EG 
a 
42m EC 
a 
3.6h EC 
a 
nea 18h EC +0.26 
red 
205.9805 8.8d EC 
a 
2.8s IT 
206.9816 5.7h EC ~0.27 
Bas 
a 
aia 
gaPo02°8 207.9813 2.93y x 5.21 
EG 1.41 calc. 
T 
ryt aks 208.9825 103y a 
EE 
gaol? 209.9829 138.4d ow 5.408 <0.5mb 
(25s Po?!') 
<30 mb 
(0.5s Po*!') 
abo lm 
AAR UL 210.9866 
ay lBee 12m 
g4P07!? 211.9889 3.04 x 10-75 
range «’s 
nabo2)* 212.9928 4.2 x 107~°s 8.377 , 
7.61 
s4Po7!* 213.9952 1.64 x 104s 7.687 
6.905 
+ long 
range a’s 
34Po?7!* Pee 214.9995 1.78 x 1073s 
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% Nat. 
abundance 


TABLE OF THE ISOTOPES (Continued) 


Thermal 


’ Decay Particle : 
Atomic ee p Particle neutron 
Lifetime energy energies ‘aterisiti ‘ m 
mass (MeV) (MeV) intensities capture 


cross-section 


216.0019 


5.984 Di xs Om 
oe == + aa —+— soll 
4Po0?!’ <10s ow 6.67 6.55 80%, 


= 1.3est. 


218.0089 3.05m 


5.181 0.0011 
(i 0.019%, 
0.9m EG 6.55 6.47 
a 6.42 
EC 6.48 6.35 


INE 

S Cie oe 

se aoe ie! 7 | Vie 
a 

a me E x es 
a 

4 ad a ee) 
a 

= ie . : 7 oe 
ow 

Es Wie i 

asAt?°? 3.49 calc. | EC 95% 

5.758 ] ~S% 
E Ei 
gsAt!! 210.9875 0.79 calc. me =: 9/2 


Isotope 


Atomic 
mass 


% Nat. 
abundance 


213.9963 


TABLE OF THE ISOTOPES (Continued) 


Lifetime 


Modes of 


Decay 
energy 
(MeV) 


Particle 
energies 
(MeV) 


Particle 


intensities 


Thermal 
neutron 
capture 

cross-section 


214.9987 
216.0024 7.81 971% 
Tit PDI 
7.60 
- a 0.2 
7.49 0.5 
7.40 0.23 
7.33 0.09 
7.25 0.06 
gsAt?!? 217.0046 7.066 100%, 
6.820 0.025 
6.623 0.003 
6.486 0.040 
aSAtee” 218.0086 =2s x 6.816 6.697 94% 
6.653 26 
Bo 2.83 calc. 0.1% 
| ned 8S 
altel? 219.0114 0.9m a 6.39 o yA 
Bo 1.7 calc. 6.28 =3Y% 
Rn: 
s6Rn?°* ia 75s ot 6.545 6.416 
aeRn2°5 1.8m a 6.387 6.262 
Rn?° 6.5m a 6.382 a 65% 
6.258 
EC x 3.Sest. EC Ri 4 
eon, 11m EC = 4.8 est. EC 96% 
a 6.23 a 4% 
6.15 
SS Sw i 
eeRneee 23m EC 3.0 est. EC 80% 
a 6.268 a =20Y% 
6.148 
Ali e pe 30m EC ~ 4.0 est. EC 83% 
a 6.161 o Le 
6.044 
gen?! 209.9897 2.42h a 6.160 a = 96% 
EC 2.33 calc: | EC =4Y¥ 
6.044 
15h 


geRn? 1 


gon? 12 


see 


g6eRn? 15 


seRUaee 


s6Rn? 17 


sense 


210.9906 


214.9987 


211.9907 25m 


Short 


2.89 calc. 
5.966 


74% 


217.0039 


218.0056 0.035s 
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TABLE OF THE ISOTOPES (Continued) 


Decay Particle — 
7 i Ree, Modes of : Particle neutron 
Isotope b bs ee pies Lifetime aon meals | nee incendie capture 
abunda (MeV) (MeV) : 
cross-section 
yee 219.0095 4.0s 
Rn??° 220.0114 55s 
s6Rn??! = 1.0est. ba ~80% 
6.1 6.0 est. =20% 
aeRMees 222.0175 3.823d 5.587 5.486 0.72 + 0.07b 
4.984 
4.824 
oe ere = te an 
" a ee ee 
; : Ls 
0 ' 


TABLE OF THE ISOTOPES (Continued) 


% Nat. Atomic Modes of 
spehope abundance mass caiclime decay 
g7hr2!? 219.0092 BE 


Thermal 


Decay Particle 
energy energies een 
(MeV) (MeV) RSet 


cross-section 


g7Fr?2° 220.0123 


97Fr223 223.0198 
- agence: 


ul 


B-303 


TABLE OF THE ISOTOPES (Continued) 


Thermal 


- : Decay Particle : 
Isotope % Nat. Atomic Lifetime Modes of energy énergies Particle neutron 
abundance mass decay (MeV) (MeV) intensities capture 
cross-section 
aaRaze> 223.0186 Or 
1.0 + 0.Sb 
5.856 0.32 a(n, y) 
130 + 20b 
gsRa?** 224.0202 
ssRa’”° 0.39 calc. 
asRane’ 226.0254 
eaRaoae 
aaRaz2® 
os ee ae aren 
agAc??? += 222.0178 
sgAc?23 ce 223.0191 
: F 


5s 
2.2m 
224.0217 2.9h 
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TABLE OF THE ISOTOPES (Continued) 


: Thermal 
% Nat. Atomic 5 a Modes of Decay Bagh ie Particle neutron 
Isotope abundance mina Lifetime deca energy energies : ay: m 
y (MeV) (MeV) intensities capture 
cross-section 
goAc??> 225.0231 10.0d a 5.931 
agACr7° 29h [pe ili) 
EG 0.77 
a 5.54 
sleet’ 227.0278 21.6y B- 0.043 B~ 0.044 98.6% 810 + 20b 3/2 +1.1 
a 5.040 a 14%, 
4.950 47+ 
4.938 38 
4.897 0.11 
4.870 6.5 
4.853 4.0 
4.819 0.07 
4.793 0.9 
4.782 0.08 
4.766 1.6 
4.735 0.09 
4.712 0.31 
4.591 0.02 
4.586 0.01 
4.578 ~ 0.003 
4.509 ~ 0.003 
4.456 ~ 0.005 
4.442 0.05 
4.420 0.006 
4.360 at ~ 0.003 
goAc?2® 6.13h po 2.14 0.45 13% 
0.62 6 
1.18 53 
1.70 67 
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TABLE OF THE ISOTOPES (Continued) 


Decay Particle Thermal 

Isotope % nat. Atomic Lifetime Modes of enerpy enernics é Particle neutron 

abundance mass decay (MeV) (MeV) intensities capture 
cross-section 


go Th??? fel 223.0209 


a 
Bn Liieoe gi 224.0214 1.05s a 
pouheee 225.0237 8.0m ot 

EC 


i ob = 


so Th??? | 227.0278 18.5d 


TABLE OF THE ISOTOPES (Continued) 


Thermal 


Y i Decay Particle 
Isotope eel re cea Lifetime Most Cal energy energies neutron 
ecay | (MeV) | (MeV) Poe 


120 + 15b 
oO; = <0.3b 


cml fi 228.0287 1.913y 
sollhaes ‘ 229.0316 7340y 


go Th?° 230.0331 8.0 x 10*y 4.767 33 + 10b 
goTh?3! 0.381 
sonhe2 232.0382 1.41 x 10!y 4.08 
solh>> 1.246 1500 + 100b 
o = 15+ 2b 
9oTh?>* 0.263 0.191 65% 1.8 + 0.5b 
0.100 35 


6.99 a 


91Pa27* 226.0278 “ 
2.78 
i | ;, + ; 
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TABLE OF THE ISOTOPES (Continued) 


% nat. Atomic er Modes of y Particle Particle 
Lifetime energy energies ; es 
abundance mass decay (MeV) intensities 


228.0310 26h 
1.5d 
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Thermal 

neutron 

capture 
cross-section 


TABLE OF THE ISOTOPES (Continued) 


Thermal 
% Nat. Atomic vee: Modes of neutron 
Isotope abundance mass a venine decay (Mey) capture # 
cross-section 
oiPat>! 231.0359 3.25 x 10*y 5.148 200 + 10b + 1.98 
o, = 10 + Smb 
91Pa?*? 131d 0.32 760 + 100b 
1.19 o, = 700 + 100b 
1.30 
3/2 +3.4 


ia eal * 
mp Lit ae 1.17m 
IT 


a ia : ae 
ee ee ES 


era" B- 280 60% 
13 30 
0.8 10 
U g(abs) = 7.595 
+ 0.07b 
g, = 4.172 
+ 0.015b 


_ na 2 al 
Y i ‘i 
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TABLE OF THE ISOTOPES (Continued) 


% Nat Atomi Modes of Sony Rarsicle Particle ihren 
Isotope auat ae Lifetime energy energies ; es m 
abundance mass decay intensities capture 
(MeV) (MeV) A 
cross-section 
923° 230.0339 ; a ; ; : o, = 25 + 10b F 
92U?! F EG x 6, = 400 + 300b 
a 5 A 
apie 232.0372 3 w ; V3 6% 75 + 10b 
SF .26: 31. o, = 75 + 10b 
falls i a(abs.) = 150 
: ; + 10b 
p20e U 233.0395 1.62 x 10%y 5/2 +0.54 
93234 234.0409 2.47 x 10%y 4.856 O (abs) = 95 + 7b E 
92255 235.0439 7.1 x 108y ow 100.5 + 1.4b 7/2 —0.35 
SF o, = 579.5 + 2.0b 
Oars) = 679.9 + 2.3b 


237 
92U 


238 
92U 


239 
92U 


240 
92U 


Np 
93Np??? 
ST NDiae 
o3Np?3! 
o3Np??? 
93Np?*? 


234 


o3Np 


o3Np?*> 


o3Np??™ 


236 
o3Np 


93Np?>” 


TABLE OF THE ISOTOPES (Continued) 


tow Modaront ~ Dey. 
Lifetime deca energy 
y (MeV) 
2.39x 10’y | @ 4.573 
SF 


Thermal 


RAS inte Particle neutron 
(M WY) intensities capture 


cross-section 
714%, 6.0 + 0.5b 


26 Oo, = 0 
0.3 


>80% 480 + 160b 

~4 12 oO, = 2b 
UA 2.720 + 0.025b 
23 
0.23 


vu~ 
Aa 
x 


o, = 900 + 300b 


o, = 19 + 3mb 


aoe 2.1d 7 1.29 1.24 A a(n, y) O 
SS eee 
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+5 


TABLE OF THE ISOTOPES (Continued) 


Ore ae 

o, = 2500 + 500b 
560 + 25b 
o, = 16.5 + 1.0b 


237.0483 45.6d 


j Thermal 
. Decay Particle 
% Nat. Atomic coe Modes of a neutron 
Isotope Suundanos Saas Lifetime decay energy ae capthte m 
(MeV) (MeV) : 
cross-section 
35 + 10b 5/2 
saNDte 2.35d oe / 
25 + 15b 
(Np?*°) 
oO, = <I1b 
i 2 fe 
= —o 
ra a i 
a6 EE 
oaPu??** 234.0433 a 
i“ zi 
9sPu2?6 170 + 35b 4 


o4Pu 265.7 + 3.7b 
o, = 742.4 + 3.5b 


Favs) = 1008.1 + 


1/2 +0.200 


oaPu?3® Be 238.0495 86y 


239 239.0522 24,400y 
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TABLE OF THE ISOTOPES (Continued) 


Thermal 


isats % Nat. Atomic Lifetime Modes of ener y Pee Particle neutron 
SOlOPE | abundance mass decay (Mev) (Mev) intensities capture B 
cross-section 
o4Pu?*° 240.0540 6580y a 5.255 290 + 15b 
SF : 
o4Puz** 13.2y Bo 0.0208 0.0208 99+ % 360 + 15b —0.73 
a 5.144 w 0.0023%| o- = 1011 + 9b 
5.051 O.35t | Oars) = 1371 + 18b 
5.041 1.0 
4.998? 
4.995 0.36 
4.971 1.1 
4.968? 
4.896 83 
4.853 12 
4.798 1.2 
4.73 0.03 
ee 242.0587 3.79 x.108y | « 4.98 4.903 16% 20 + 3b 
4.863 24 
SALE 4.98h Bp 0.59 0.579 62% 50b 
0.490 38 196 + 16b. 
ie ioe lf cerry we 
ogPut** 8 x 10’y a 4.66 a 
| SF | 
ARI 10h {is =1.2 
o4Pu7*® 10.9d Bo 0.37 0.15 13%, 
227 
ell ees ot 
SSAMin 
ane aa 
= te 
osAm?*! 241.0567 458y 70 + Sb 5/2 +1.59 
(Ama<2=) 
670 + 60b 
(Am?42) 
6, = 3.15 + 0.1b 
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TABLE OF THE ISOTOPES (Continued) 


: Thermal 
: Decay Particle 
% Nat. Atomic bans Modes of : neutron 
Isotope Ce ifance ase Lifetime decay me, energies capture m 
< cross-section 
cel Niet 152y IT + 
a 5.588 % = 7200 + 300b 
55 Ams> 16.0h Bo 0.66 <200b 
0, = 2100 + 200b +0.382 
EC 0.73 
180 + 20b 5/2 +14 


R 
bad 
- 
we 
ro) 


7.37 x 10°y 
coat i 26m - 


osAm?* 10.1h 1.429 0.387 2300 + 300b ah 
= ‘i 7 


18% 
; z5 
i 217 
apt 25.0m 1.31 19% 
1.60 14 
2.10 th 
eS saat Bae) 


9sAm?* 


es AMo as 


Cm 
96Cm?78 238.0530 
akGine 39 
o6Cm?*° 240.0555 


o6Cm?*! T 
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TABLE OF THE ISOTOPES (Continued) 


Thermal 


y : Decay Particle ; 
% nat. tcet od y 
Isotope Bs 2 os Atomic Lifetime avers oa energy energies f Particle neutron 
ce mass decay (MeV) (MeV) intensities capture 


cross-section 


o6Cm?*? 242.0588 163d ow 


SF 


Pons 243.0614 6.168 a 250 + 50b 


o; = 700 + 50b 


0.006 EC 


oeCm?44 244.0629 17.6y 5.902 5.806 
5.165 


5b 
1.0 + 0.5b 


250 + 50b 
6, = 2000 + 80b 


oeCm?*s i 245.0653 9.3 x 103y ] 


peemae” Be il 246.0674 5.5 x 103y 
SF 


8.4 + 2.0b 
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TABLE OF THE ISOTOPES (Continued) 


Thermal 
neutron 
capture 
cross-section 


Particle 
energies 


Decay 
energy 
(MeV) 


Atomic Lifetime Modes of 
abundance mass decay 


g7Bk?*5 
it seh 
+ 
97Bk247 247.0702 1.4 x 103 
y 
+———_— —— 

ee ‘at ie 
97Bk24? 314d 


apie 


Coe | ee ee 


6, = 960 + 150b 


A (liac 


TABLE OF THE ISOTOPES (Continued) 


Decay Particle 


Thermal 


Toto % Nat. Atomic Lifetime Modes of ones inernies Particle neutron 
Pe | abundance mass decay (Mey) (Mev) intensities capture 
cross-section 
mais 244.0659 25m 
ett 
Sl 4 { eam ee 
pa Clicmc 246.0688 36h a 
SF 
alee 2.5h EC 
osClat® 248.0724 360d a 
SF 
pache4? 249.0748 360y a 6.295 300 + 200b 
o, = 1735 + 70b 
SF 
+ sb 
aCe 250.0766 I3y a 6.128 1500 + 500b 
a, = <350b 
SF 
oe Glee 1 ae ” 5.94 2100 + 1000b 
a, = 4000 
+ 1000b 
oaC leas 2.65y a 6.217 
SF 
a fCleee 253.0850 17.6d Bo 0.27 
a 6.2 
puChae 60.5d a 5.929 
SF 
Pear Sat | 
ey ee 7.3m EC ~3.6 
ow 7.48 
= alee oe 7 


TABLE OF THE ISOTOPES (Continued) 


; poe Decay Particle 
/ nat. omic ener energies 
Isotope abundance mass ‘Kee (MeV) 


Thermal 
Particle neutron 
intensities capture 


cross-section 


gg tsSee 


99Es* 50 


251 


Lifetime Ness pf 
ecay 
BGESoee 25m EC . 
a 6.99 
2h EC 1.40 
a 6.88 
99Es 


o9Es?*? i 252.0829 =~ 140d 


o9Es?53 253.0847 20.47d a 150 + Sdb 
SF 
99ESa 39.3h B- o, = 1840 + 80b 
EC 
SF 
og ESaae 254.0881 276d ow <40b 


a, = 3060 + 180b 


Fm 4h 
van aninent 248.0772 0.6m a 


Cd 
tv 
wn 
3 
R 
oo 
° 
—~ 
‘o 
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TABLE OF THE ISOTOPES (Continued) 


; Thermal 
ticle j 
% nat. Atomic Modes of rere Pas s Particle neutron 
Isotope Lifetime energy energies : 7 
abundance mass decay (MeV) intensities capture 
cross-section 


1ooFm?*° 


| 250.0795 | 0795 
1o0Fm?*! 1.6 EC 
274 6.90 


1ooFm?5? 
ie 


agitd aie 254.0870 3.24h 
1o0oFm?** 20.1h a 
oe 
1o0Fm?*° 2.7h SF 
a 
1o0Fm?5” 80d a 
’__ a ee ee a a 
rogMda 255.0906 0.6h EC ~0.6 EC 90% 


TABLE OF THE ISOTOPES (Continued) 


Decay Particle 
energy energies 
(MeV) 


Atomic te Fs Modes of 
Lifetime 
mass decay 


% Nat. 
abundance 


Particle 
intensities 


Thermal 

neutron 

capture 
cross-section 


B-320 


Gamma Energies and Intensities of Radionuclides 


Compiled by 
Russell L. Heath 


National Reactor Testing Station 
Idaho Nuclear Corporation 
Idaho Falls, Idaho 


The following table lists the Gamma Energies and Intensities of Radionuclides for a large 
number of the radioactive isotopes. The values of the gamma-ray energies are given in keV. The 
abbreviation Ann. Rad. refers to 511.006 keV photon associated with the annihilation of positrons 
in matter. The values for the gamma-ray intensities are given in percent of decays for a given 
gamma-ray transition and not the percent of transitions between two given energy levels in the 
daughter nucleus. Relative intensities for gamma rays are indicated by the symbol +. 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma Gamma 


Gamma G 
energies he energies 


energies 
(KeV) 


Gamma 
energies 
(KeV) 


Gamma Gamma 


intensities 


Gamma 
intensities 


(KeV) intensities (KeV) intensities 


2754.10 + 0.07 100%, 
3850 0.09%, 
4230 0.0015 % 


477.575 + 0.02 


Ann. Rad. 


4Be!! 


Ann. Rad. 


Awe 


1274.52 + 0.07 
2060 


1oNe!’ 


Ann. Rad. 


Ann. Rad. 


6128.9 + 0.4 
7117.0 + 0.5 
Ann. Rad. 


Ann. Rad 


1368.650 + 0.050 100% 
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Gamma 
energies 
(KeV) 


Ann. Rad. 
640 
770 
1176.9 + 1.0 
2128.2 + 1.0 
3303.9 + 1.0 
4100 
146.5 + 0.3 


7cl?* 


Ann. Rad. 


ae 


660 


ch? 


1600 
2167.6 + 0.7 
3760 


17°? 


Ann. Rad. 


Ann. Rad. 
1650 
2167.6 + 0.7 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
intensities 


voKe° 
Ann. Rad. 
1460 


42 
19K 


32945 
100% 
327, 
1% 

IT (50%) 


220.4 + 0.8 
372.6 + 1.0 
396.9 + 0.8 
593.6 + 1.0 
617.5 + 1.0 
990.2 + 2.0 
1021.9 + 2.0 


a4 
19K 


480 

630 

740 

900 

1060 

1157.02 + 0.1 
1499.63 + 0.25 


Ann. Rad. 


weak 
99* % 
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Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


21Sc*" 
159.38 + 0.08 


21Sc** 


175.4 + 0.2 
983.46 + 0.15 
1037.5 + 0.2 
1311.9 + 0.2 


3100 
4050 
4680 


Ann. Rad. 


Ann. Rad. 
438 

1230 

1520 


Ann. Rad. 


Fes 
27119 + 0.8 (IT) 98.6% 
1001.99 + 0.1 
1126.16 4 0.15 
1157.02 + 0.1 


of Sc** 


Ann. Rad. 
1126.16 + 0.15 
1157.02 + 0.1 
1499.63 + 0.25 


at Sctom 


2:5¢*° 
889.25 + 0.07 100 %, 
1120.50 + 0.07 100% 


BySCee 


50m 
219 


50 
21S¢ 


agli 


67.85 + 0.07 
78.40 + 0.10 


aaiik™ 


751 
2211 


320.07 + 0.05 
605 
928 


awe 
Ann. Rad. 


47 
aV 


48 
23V 


Ann. Rad. 
290.1 + 0.4 
928.3 + 0.3 
944.14 0.2 
983.46 + 0.15 
1311.9 + 0.2 
1437.6 + 0.4 

2240.1 + 0.2 


52 
23V 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


53 
23V 


54 
23V 


834.795 + 0.04 
990 
2210 


SiC? 


62.31 + 0.1 
90.7 + 0.1 
152.85 + 0.1 
610 


24Cle. 


320.080 + 0.013 


Ann. Rad. 


3.83 
Ann. Rad 


Ann. Rad. 
345.7 
630 
744 
846.8 
938.1 
1070 
1214 
1246 
1332 
1434 
1463 
2620 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


54 
2sMn 


834.795 + 0.04 


2sMn°*° 


846.78 + 0.06 
1810.96 + 0.2 
2113.2 + 0.2 
2522.6 + 0.3 
2657.24 + 0.2 
2959.8 + 0.2 
3367 + 1.0 


2sMn°*’ 


S17 0:5 
26Fe°* 
Mn X-rays 
gehen, 
142.45 + 0.08 
192.23 + 0.08 
334.81 + 0.10 


1099.27 + 0.08 
1291.58 + 0.10 


26Fe®! 


Gamma 
intensities 


B-324 


Gamma 
energies 


Gamma 
energies 
(KeV) 


Gamma Gamma 


intensities 


(KeV) intensities 


370088 


810.81 + 0.12 
864.02 + 0.17 
1674.94 + 0.2 


FA Gish 


58.60 + 0.010 
830 0.008 % 
1332.483 + 0.040 0.25% 
2160 0.0008 % 


pelea 


1173.226 + 0.040 
1332.483 + 0.046 
2158 


27Co°! 


67.4 + 0.4 


27Co%* 


27C0*° 


Ann. Rad. 

263 

788.0 + 0.2 
846.78 + 0.06 
977.4 + 0.1 
1037.85 + 0.06 
1175.08 + 0.07 
1140.18 + 0.1 
1175.1 + 0.1 
1238.29 + 0.04 
1360.219 + 0.04 
1771.33 + 0.06 
1810.46 + 0.07 
1963.64 + 0.1 
2015.33 + 0.07 
2034.90 + 0.07 
2112.95 + 0.1 
2212.8 + 0.1 
2598.52 + 0.1 
3009.56 + 0.1 
3202.18 + 0.1 
3253.61 + 0.1 
3273.16 + 0.1 
3451.68 + 0.1 
3547.5 + 0.2 


2a Nie? 


Ann. Rad. 
129.3 + 1.0 
1377.6 + 1.0 
1757.8 + 1.0 
1783.0 + 1.5 
1882.4 + 1.0 


aaNine 


Co X-rays 


2aNi®* 


270°” 


Fe X-rays 
14.41 + 0.020 84%, 1115.51 + 0.07 15.2% 
122.060 + 0.010 85% 1480 
136.471 + 0.010 11% 1624 0.76%, 
231 0.0005 % 1725 0.53% 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma 
energies 
(KeV) 


Gamma Gamma 
: Gamma 7 

energies energies 

(KeV) 


Gamma 
intensities 


Gamma 
intensities 


Gamma 


intensities (KeV) intensities (KeV) 


0.025% So Zak 
0.04% A 
0.04 % 1115.51 + 0.07 50.6% 

0.004%, 344 0.003 % 

™7 0.003% 


302N 


438.7 + 0.2 


31Ga°* 


Ann. Rad. 
53.9 + 0.4 
61.2 + 0.4 
90.1 + 1 

115.2 + 0.4 
153.2 + 0.4 
207.1 + 0.4 
751.3 + 0.4 
769 

932.4 + 0.4 

1047 

1227 

1342 

1353 

1414 

1480 

1764 

1855 

1970 


age? 


91.26 + 0.02 


a 93.31 + 0.02 


826 

910 

1037 

1292 

1332.483 + 0.04 
1792 
1863 
1920 
1938 
2061 + 
2158 + 
2693 
2747 
2268 
2399 
2428 
3124 


3 
2 


Ann. Rad. 


30Z2n°? 
Ann. Rad. 

40.88 

243.47 + 0.2 

246.99 + 0.2 

305.2 + 0.3 

349.7 + 0.3 

393.94 + 0.25 

507.35 + 0.18 

548.38 + 0.2 

596.76 + 0.2 
373.6 + 0.3 1.9% 
405.2 + 0.3 
§29.3 + 0.3 0.3% 
588.6 + 0.3 1.2% 
656.01 + 0.2 9.6% Ann. Rad. 91.26 2.9% 
1074.5 0.03 % 669.8 + 0.4 11.2% 93.31 707, 
1185.0 + 0.3 3.6% 961.2 + 0.4 8.4% 184.46 + 0.2 20.7%, 
1446.7 0.04% 1411.3 + 0.4 0.9% 200.96 + 0.2 De. 
1543.6 0.03% 1555 0.2% 300.17 + 0.2 1S%, 


B-325 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


353.0 + 0.4 

393.43. + 0.2 
494.4 + 0.3 

595.9 + 0.4 

703.6 

794.7 

887.9 + 0.4 


31Ga°* 


Ann. Rad. 
578.3 
805.8 

1077.1 + 1 
1261.3 
1764.5 
1884.5 + | 

2338 


epee 


31Ga”3 


13.5 

53.39 + 0.2 

68.66 + 0.3 
285.0 + 0.3 
297.37 + 0.2 
325.74 + 0.2 
379.28 + 0.4 
739.37 + 0.25 
767.87 + 0.3 
833.3 + 0.3 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


- (Gare 


53.92 + 0.4 


Gamma 
intensities 


2 
5 
4 
5 
6 
5; 
6 
2 
3 
3 
6 
5 
3 
3 
2 
3 
2 


Gamma 
energies 
(KeV) 


32Ge°? 


Ann. Rad. 
234.8 + 0.3 
318.7 + 03 
532.8 + 0.3 
553.3 + 0.4 
574.0 + 0.3 
587.8 + 0.4 
762.0 + 0.4 
788.0 + 0.4 
872.0 + 0.3 

1001.7 + 0.4 

1051.8 + 0.4 

1106.5 + 0.3 

1206.3 + 0.4 

1336.2 + 0.3 

1349.5 + 0.4 

1487.8 + 1 

1525.6 + 1 

1572.3 + 1 

1891.8 + 0.4 

1924.0 + 0.5 

2023.9 + 0.5 


SEQ 


B-326 


Gamma 
intensities 


159 (IT) 
215 


196.3 et Os 
177.4 +04 
1949 +02 
211.03 + 0.04 
215.51 + 0.04 
255.0 + 0.25 


264.45 + 0.025 


338.3 940.15 
367.49 + 0.04 
416.35 + 0.04 
439.5 + 0.23 
461.4 +0.22 
475.5 +0.15 
557.7 + 0.08 
582.5 + 0.18 
613.6 +04 
6246 +0.4 
632.3 + 0.23 
673.0 °+025 
698.8 + 0.35 
714.1 + 0.09 
743.2 + 0.40 
745.6 + 0.28 
749.9 + 0.28 
766.8 + 0.25 
781.3 + 0.25 
784.8 + 0.25 
794.7 + 0.35 
810.6 + 0.20 
823.6 + 0.26 
843.7 + 0.30 
875.3 + 0.30 
907.2 + 0.35 
914.2 +05 
9229) 93510.35 
925.5 + 0.30 
929.1 + 0.30 
939.6 + 0.35 
946.9 + 1.0 
959.1) 1:0:8 
968.1 +08 
986.3 +08 
997.1 +0.5 
1062.18 42025 
1085.0 + 0.15 
11154 +04 
1125.7 +04 
11518 +04 
1193.3 +02 
1202.7 + 0.6 
1216.0 + 0.4 
1242.4 +03 
1264.2 + 0.3 
1280.8 + 0.4 
1296.3 +04 
1309.5 + 0.5 
1313.1 +05 
1319.8 +0.5 
1368.5 +0.5 
14526 +07 
14648 +08 


Gamma 
intensities 


HHHHHHHHHHHH RHR HH EHH HHH HEHEHE HH HEH HEE HE HH HEE EHH HE HHH E+ EE EEE 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies Gamma 


(KeV) intensities 


1477.1 + 0.6 
1479.9 + 0.6 
1495.1 + 0.5 
152910 0:5 
1539.4 +05 
P573-5 10:25 
1709.6 + 0.6 
D719 = 0:6 
1726:9) + 0:9 
1830.9 + 0.8 
1846.5 + 0.5 
1879.9 +08 
1928.8 +08 
2000.1 + 0.3 


2038.5 + 0.5 
2077.4 +05 
2089.7 +05 
2126.5 + 0.4 
2248.0 + 1.0 
2329.4 + 1.0 
2341.5 + 0.4 


78 
32Ge 


RG AS 


Ann. Rad. 
86.8 + 1.0 
146.0 + 0.5 
232.8 + 0.4 


33As’° 


Ann. Rad. 
0.176 + 0.2 
0.2405 

0.2523 

9.2942 

0.2988 

0.4480 + 0.0010 
0.4509 + 0.0010 
0.4922 

0.4970 

0.5952 

0.6076 

0.6530 

0.6684 

0.7448 

0.7602 

0.8281 


HHH HHH HEHE EE EE 


Gamma 
energies 
(KeV) 


2.4212 
2.4250 
2.4493 
2.5195 + 0.0030 
2.6372 
2.7804 + 0.0030 
2.8523 + 0.0030 
2.9649 + 0.0030 
3.1256 
4.0906 + 0.0030 
4.3279 + 0.0030 
4.4345 + 0.0030 


SASS 


Ann. Rad. 
23.0 

174.70 + 0.2 
247.14 + 0.5 
279.22 + 0.5 
326.53 + 0.3 
349.87 + 0.4 
373.57 + 0.5 
391.22 + 0.3 
465.00 + 0.6 
499.85 + 0.17 
526.57 + 0.2 
STZ S +e -0:3 
615.26 + 0.3 
622.72 + 0.5 
679.71 + 0.5 
685.41 + 0.8 
707.0 +03 
ib. Senet 0.3) 
747.0 +03 
851.2 +03 
920.6 +0.2 
1026.7 + 0.2 
1033.54 + 0.2 
1037.87 + 1.0 
1095.48 + 0.15 
1139.3 +02 
1231.28 + 0.4 
1298.43 + 0.2 
1331.5 + 1.5 


43 AS- 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Ann. Rad. 
595.79 + 0.2 
600.84 + 0.17 
629.88 + 0.15 
634.6 +0.4 
756.7 +03 
16557) =4=0:3 

786.42 + 0.17 
834.03 + 0.13 
894.17 + 0.15 

1050.65 + 0.16 

12126 +0.5 

12153" = 0:5 

1379.2 + 0.4 

1390.3 +03 

1464.08 + 0.18 

1475.8 + 0.2 

1710.7 +03 

19178 +03 

1991.1 +04 

2071.7 +04 

2090.6 + 0.5 

2105.2 + 0.5 

2109.6 +0.5 

2201.57 + 0.1 

2248.3 +03 

2507.7 + 0.16 

2523.4 +04 

2528.8 +0.4 

2620.9 + 0.4 

2780.0 + 0.5 

S12 = 1.0 

3481.3 + 1.0 

3994.3 + 1.0 


BGASCS 


hha (ys 
53.415 + 0.035 


74m 
33As 


aa AS a 


Ann. Rad. 
595.86 + 0.14 
608.4 +0.2 
634.73 + 0.15 
887.2 +0.7 
993.6 +08 
1204.0 + 0.3 
1604.0 +1 


2198.8 +1 


0 
0 


RASia 


Gamma G 
energies an 


(KeV) intensities 


1216.25 
1220 
1228.63 
1439.4 
1453 
1550 
1789.8 
1880 
2096.6 
2111.1 
2434 
2656 


BS ASIE 


87.86 + 0.12 
161.86 + 0.12 
238.96 + 0.12 
270.74 + 0.15 
281.63 + 0.12 
520.63 + 0.15 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


34Se7? 


Ann. Rad. 
67.5 + 0.5 
360.7 + 0.5 
427.9 + 0.5 


a4se”* 


66.05 

96.731 + 0.007 
121.113 + 0.010 
135.998 + 0.010 
198.600 + 0.020 
264.648 + 0.015 
279.522 + 0.012 
303.892 + 0.020 
400.641 + 0.015 


34877" 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


112.51 + 0.5 
141.50 + 0.25 
236.0 + 0.2 
286.70 + 0.18 
293.1 + 0.2 
316.0 +04 
S776 20:3 
4282 +03 
431.8 +03 
$66.1 + 0.3 
598.5 +0.4 
608.8 + 0.3 
657.0 +04 
71.0 +06 
796.4 + 0.8 
860.0 + 1.0 
897.6 + 1.0 
912.1 +0.6 
9499 + 1.5 
9528 + 1.0 
962.1 +1.0 


7 
3sBr’® 


Ann. Rad. 
358.4 + 0.5 
399/31 + 0:5 
472.7 + 0.3 
490.1 + 0.5 
558.99 + 0.25 
562.4 + 0.5 
598.8 + 0.4 
604.2 + 0.5 
657.2 + 0.25 
665.3 + 0.5 
681.6 + 0.5 
696.0 + 0.5 
727.1 + 0.5 
730.7 + 0.5 
789.2 + 0.5 
803.5 + 0.5 
836.6 + 0.5 
867.7 + 0.5 


Gamma 


intensities 


O57 


28 


B-328 


Gamma 
energies 
(KeV) 


882.2 + 0.5 
886.6 + 0.5 
901.0 + 0.5 
942.7 + 0.5 
981.2 + 0.5 
1029.7 + 0.5 
1032.2 + 0.5 
1129.9 + 0.4 
1212.9 + 0.5 
1216.2 + 0.3 
1228.7 + 0.5 
1369.0 + 0.4 
1380.4 + 0.4 
1428.8 + 0.6 
1439.2 + 0.6 
1453.7 + 0.5 
1470.9 + 0.5 
1488.5 + 0.4 
1560.1 + 0.6 
1568.2 + 0.5 
1578.7 + 0.6 
1787.6 + 0.5 
1853.1 + 0.25 
2096.2 + 0.4 
2110.8 + 0.4 
2135.0 + 0.4 
2281.2 + 0.4 
2329.2 + 0.5 
2334.0 + 0.7 
2348.7 + 0.5 
2390.50 + 0.3 
2439.0 + 0.6 
2510.2 + 0.5 
2600.7 + 0.6 
2617.6 + 0.7 
2T9Z15' = 0:25 
2900.3 + 0.5 
2950.0 + 0.25 
2996.8 + 0.3 
3023.4 + 0.7 
3092:3 -F 0.7 
3603.5 + 0.5 
3929.5 + 0.7 
4436.7 + 1.0 


3sBr”’ 


87.86 + 0.12 
161.86 + 0.12 
180.74 + 0.15 
187.34 + 0.2 
200.4 + 0.12 
231.3: & 0,2 
238.96 + 0.12 
243.3 + 0.2 
249.77 + 0.12 
270.74 + 0.15 
281.63 + 0.12 
297.15 + 0.13 
303.76 + 0.15 
384.98 + 0.18 
439.37 + 0.15 
484.52 + 0.18 
510.8 + 0.2 

Ann. Rad. 
520.63 + 0.15 
565.82 + 0.25 
$67.94 + 0.2 
574.64 + 0.2 
578.85 + 0.18 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


585.39 + 0.18 
662.5 + 0.5 
757.3 + 0125 
817.8 + 0.25 
1005.2 + 0.3 


as Ble 


Ann. Rad. 
614.1 


Pesos 


92 stt0.1 
100.9 + 0.1 
137. 90.41 
221.28 + 0.05 
273.22 + 0.05 
295.5 + 0.1 
452.9 + 0.1 
554.24 + 0.05 
606.23 + 0.1 
619.02 + 0.05 
698.30 + 0.05 
776.45 + 0.05 
827.80 + 0.05 

1007.55 + 0.1 
1044.02 + 0.05 
1084 

1317.52 + 0.07 
1474.93 + 0.1 
1650.5 + 0.2 
1777.6 + 0.5 
1874 

1959 

2056 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
energies Gamma 


(KeV) intensities 


Gamma Gamma 


energies Gamma energies 
(KeV) intensities (KeV) 


Gamma 
intensities 


Gamma 
intensities 


360 

850 

1369.6 + 0.2 
1550 
2391.6 + 0.3 


+ 


soKr®? 


COANUANNAwW — 


bwoSSR 


Long w 
ADDERALL ARDHLN 


N 


37Rb*? 


93 

520.43 + 0.2 
529.65 + 0.2 
552.63 + 0.2 
651 

682 
790.1 + 0.2 
801 


aR 


215.6 + 0.3 
248.3 + 0.4 
445.5 

463.6 + 0.4 


Br X-rays 


> 


7 
4 
4 
3 
2 
4 
8 


37Rb** 


Ann. Rad. 


882.9 + 0.2 
1016 
1892 


Ann. Rad. 


—m“—NYNNABN KH NK UA ANUNARW 


a ie! 


402.4 + 0.2 


850 37d” 
2050 
2570 Ann. Rad. 37Rb8* 
a at 898.0 + 0.2 63+ 
3oKr 37 1390 6 
1835.9 + 0.2 100 
28 Ann. Rad. 2110 4.5 
166 20+ 616 2680 11 
196.1 + 0.2 100 704? 3010 1.4 


B-329 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


37Rb*° 


272.69 + 0.1 
287.97 + 0.1 
657.76 + 0.05 
947.72 + 0.05 
1031.89 + 0.05 
1248.07 + 0.05 
1538.41 + 0.1 
2008.21 + 0.1 
2196.13 + 0.1 
2569.96 
2706.76 + 
3508.43 


ygSt? 


yee: i} 


Ann. Rad. 


he 


Rb X-rays 


sant” 3 


41.9 + 0.5 
94.1 + 0.2 
159.7 + 0.25 
289.9 + 0.25 
381.56 + 0.15 
389.4 + 0.2 
418.4 + 0.2 
423.5 + 0.2 
438.2 + 0.2 


Gamma 
energies 
(KeV) 


Ann. Rad. 
658.8 +.0.5 
736.9 + 1.0 
762.51 + 0.15 
778.35 + 0.2 
804.9 + 1.0 
818.92 + 0.3 
831.3 + 2.0 
818.3 + 2.0 
853.9 + 1.5 
890.1 + 2.0 
908.0 + 1.0 
944.6 + 1.5 
994.1 + 0.5 
1043.6 + 0.4 
1054.8 + 0.3 
1098.1 + 2.0 
1147.09 + 0.2 
1159.81 + 0.2 
1214.8 + 1.5 
1237.6 + 2.0 
1324.7 + 3.0 
1562.63 + 0.2 
1951.81 + 0.3 
2089.84 + 1.0 
2146.9 + 1.0 


ah Sm 


7+0.1 
151.28 + 0.1 
231.69 + 0.1 
238.65 + 0.15 


sssr®? 


360 
513.998 + 0.02 
880 


ae 


388.40 + 0.08 


ReStee 


apt?! 


118.31 + 0.1 
261.00 + 0.1 
272.30 + 0.1 
274.29 + 0.05 
555.57 + 0.05 
620.13 + 0.1 
631.29 + 0.1 
652.91 + 0.05 
749.84 + 0.05 
761.29 + 0.1 
925.83 + 0.05 
1024.29 + 0.05 
1054.70 + 0.2 
1281.09 + 0.1 
1413.58 + 0.1 


Gamma 
intensities 


14% (EC) 
85% (IT) 
~4% (IT) 


B-330 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


1473.83 + 0.2 
1546.53 + 0.3 
1723.63 + 0.3 


ape 


241.53 + 0.1 
430.45 + 0.1 
953.32 + 0.1 
1384.00 + 0.05 


Re ice 


Ann. Rad. 
230.86 + 0.2 


Gamma 
energies 
(KeV) 


627.4 + 0.2 


699.06 + 0.2 
768.0 + 0.2 
1030.1 + 0.2 
1101.9 + 0.2 
1122.8 + 0.2 
1151.6 + 0.2 
1220.8 + 0.2 
1403.8 + 0.7 
1584.1 + 0.7 
1889.7 + 0.7 
2123:5:+ 10 
2172.4 + 1.0 
2351.2 + 1.0 
2750 


86m 
390Y 


10.2 
208.0 
152.2 +05 
188.8 + 0.5 
191.8 + 0.5 
252.0 + 0.3 


265.2 + 0.3 
307.3 + 0.3 
331.4 + 0.3 
370.7 + 0.3 
443.2 + 0.25 
514 +2 
580.6 + 0.3 
608.1 + 0.6 
627.7 + 0.15 
645.6 + 0.18 
703.3 + 0.2 
709.7 + 0.3 
767.7 + 0.4 
777.3 + 0.2 
826.2 + 0.5 
833.5 + 10 
896.6 + 2 
1024.0 + 0.25 
1076.8 + 0.2 
1153.1 + 0.3 
1253.6 + 0.8 
1349.5 + 0.5 


2567.2 + 0.6 
2610.7 + 1.0 


87m 
30Y 


381.1 + 0.5 


s0Xun 


388.4 + 0.08 
484.8 + 0.5 
Ann. Rad. 


36X02 


Gamma 
intensities 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


898.00 + 0.03 
1836.075 + 0.05 
2734.07 + 0.08 


89m 
30¥ 


909.07 + 0.1 


91 
30Y s 


555.59 + 0.07 


col 
30 


92 
30Y 


447.99 + 0.05 
492.17 + 0.1 
560.81 + 0.05 
844.12+ 0.1 
912.66 + 0.1 
934.44 + 0.05 
i235 1102 
1132.29 + 0.1 
1405.44 + 0.05 
1848.07 + 0.2 
1885.9 + 0.5 
2066 


93 
39Y 


266.75 + 0.05 
428.31 + 0.1 
478.15 + 0.1 
658.21 + 0.1 
680.27 + 0.05 
714.42 + 0.1 
743.51 + 0.1 
947.12 + 0.05 
1158.73 + 0.1 
1182.5 + 0.1 
1203.28 + 0.1 
1425.39 + 0.1 
1470.04 + 0.2 
1827.15 + 0.1 
1917.71 + 0.07 
2184.2 + 0.2 
2190.8 + 0.2 
2472.5 + 0.3 


94 
30¥ 


Gamma 


intensities 


Gamma 
energies 
(KeV) 


Ann. Rad. 


Ann. Rad. 


Ann. Rad. 


Ann. Rad. 


Ann. Rad. 


Ann. Rad. 
28 
243 
612 


1200 
2200 
Ann. Rad. 


88 
a0Zr 


392.6 + 0.3 


py Apets 


soZr?? 


Ann. Rad. 
909.07 + 0.1 
1621.4 + 0.6 
1713.3 + 0.4 


Gamma 


intensities 


B-331 


Gamma 
energies 
(KeV) 


egg eren 


132.5 + 0.4 
2186.1 + 2.0 
2318.7 + 2.0 


4oZr’® 


235.7 + 0.2 
724.24 + 0.06 
756.87 + 0.07 


hoZr.. 


254.1 + 0.2 
355.6 + 0.1 
602.5 + 0.1 
703.8 + 0.1 
743.2 + 0.2 
971.5 + 0.4 
1147.9 + 0.2 
1276.1 + 0.2 
1362.7 + 0.2 
1712.6 + 0.4 
1750.6 + 0.3 
1852.0 + 0.3 


4iNb™* 


588 
(Zr8™) 
1506 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


a1Nb°° 


132.5 + 0.3 
141.5 +03 
371.5 + 1.0 
Ann. Rad. 
890.0 + 1.0 
1128.7 + 1.5 
1269.5 + 2.0 
2186.27 + 1.0 
2318.7 + 1.0 


ANS 


gD” 


Ann. Rad. 
912.66 + 0.1 
934.44 + 0.05 

1848.07 + 0.2 


Amine 


aiNb°* 


702.59 + 0.15 
871.16 + 0.15 


pple 


2357 4/012 


aiNb? 


765.87 + 0.09 


41Nb?° 


219.13 + 0.3 
241.46 + 0.1 
350.13 + 0.2 
372.20 + 0.1 
460.16 + 0.15 
480.43 + 0.15 
568.69 + 0.08 
719.38 + 0.08 
778.18 + 0.15 
810.53 + 0.15 
849.96 + 0.15 
1091.45 + 0.15 
LI99.975- 0115 
1497.6 + 0.2 


ssNb°7™ 


743.20 + 0.15 


Gamma 
intensities 


18% 
99% 
0.8% 


100% 
100%, 


~ 100% 


100% 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 


energies _Gamma 
(KeV) intensities 


Gamma iSareena Gamma rene 
energies energies 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


(KeV) intensities (KeV) intensities 


rented 6m 


a3Tc?° 


312 
778.18 + 0.15 
810.53 + 0.15 
849.96 + 0.15 
1119 


658 
Ann. Rad. 
1210 


1530 wsTo?™ 


Ann. Rad Pale?! 


Mo X-rays 


asc 


rey Roree 


871.01 + 0.08 
875.45 + 0.12 
993.01 + 0.10 
11958 +04 

1521.52 + 0.17 
1868.50 + 0.25 
2393) 
2139.1 0:3 
3128.2 +04 


s 


HEE HEE He H+ HE 
ooso-soscou 


SNUANAR— 


Nm oO — 


42Mo*? 


NFOSORYWON= 
YUNUNDOWDA 


40.6 
140.3 + 0.2 
180.9 + 0.2 
366.3 + 0.2 
410 
739.3 + 0.2 
777.6 + 0.2 
940 


a3Tc?* 


449.07 + 0.06 
532.13 + 0.10 
702.60 + 0.08 
742.2 +03 
849.65 + 0.08 
871.01 + 0.08 
916.12 + 0.10 
1362.7 + 0.6 
1508.6 +0.7 
1591 + 0:3 


a3Ic 


B-332 


Gamma 
energies 
(KeV) 


39.8 + 
53.3 + 
65 

295.2 + 0.1 
358 

443.0 + 0.1 
497.1+0.1 
557.1 + 0.1 
610.3 + 0.1 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


I+ 


It I+ I+ 1+ 


Gamma 
energies 
(KeV) 


Ann. Rad. 


Gamma 
intensities 


asRh%® 


B-333 


Gamma 
energies 
(KeV) 


921.0 +07 
938.0 + 0.6 
1261.27 + 0.2 


Gamma 


intensities 


asRh°? 


Ann. Rad. 


89.7 +0.3¢ 100 + 


120.3 +0.2 

175.45 + 0.05 
232.75 + 0.05 
279.00 + 0.15 
295.76 + 0.08 
322.32 + 0.05 


0.22 + 
6.58 + 


353.06 + 0.05 115 


442.59 + 0.05 


486.28 + 0.08 


528.53 + 0.05 132 


575.6 +03 
618.08 + 0.05 
733.93 + 0.06 
764.90 + 0.07 
807.07 + 0.05 
896.65 + 0.15 
940.38 + 0.12 
998.51 + 0.10 
1009.6 + 0.2 
1060.6 + 0.2 
1088.88 + 0.15 

1209.1 + 0.4 

1293.34 + 0.15 

1325.25 + 

1482.8 

1531.5 

1571.9 

1616.5 

1660.9 


302.2 + 0.3 
340.9 + 0.4 
370.7 + 1.5 
446.1 + 0.4 
539.5 + 0.3 
588.3 + 0.4 
591.0 + 1.0 
686.6 + 0.6 
822.5 + 0.4 
1033.7 + 0.6 
1107.6 + 0.4 
1341.4 + 0.4 
1362.2 + 0.3 
1553.7 + 0.3 


6.42 + 
1.44 + 


0.65 + 


asRh!o'™ 


127.23 + 0.2 
157.35 + 0.2 
179.40 + 0.2 
183.91 + 0.2 
197.80 + 0.2 


Gamma 
energies 
(KeV) 


233.22 + 0.2 
237.60 + 0.2 
306.52 + 0.2 
$45.15 + 0.2 
595.73 + 0.3 


Gamma 
intensities 


ant 


127.23 + 0.04 


157.44 + 0.08 IT 


179.64 + 0.06 
184.09 + 0.08 
198.02 + 0.04 
233.72 + 0.08 
238.20 + 0.15 
306.87 + 0.03 
325.24 + 0.06 
545.00 + 0.10 


esnecs 


345.89 + 0.12 


415.25 + 0.15 
418.52 + 0.18 
420.4 +0.2 

475.06 + 0.04 
628.05 + 0.05 
631.29 + 0.05 
692.4 + 0.2 

695.6 +03 

697.49 + 0.08 
766.84 + 0.06 
1046.59 + 0.07 
1103.16 + 0.06 
1112.84 + 0.07 
1323.6 + 0.5 


Ann. Rad 


415.25.+ 0.15 
418.52 + 0.18 
456.42 + 0.15 
458.58 + 0.04 
475.06 + 0.04 
556.60 + 0.04 
628.05 + 0.05 
631.29 + 0.05 
636.81 + 0.10 
680.66 + 0.05 
733.93 + 0.08 
739.58 + 0.07 
930/59 013 
1046.59 + 0.07 
1103.16 + 0.06 
1105.7 +03 
1158.10 + 0.06 
1362.08 + 0.20 
1562.2 +04 
1568.7 + 0.6 
1580.5 + 0.3 
1786.4 + 0.4 
2037.0 + 0.3 
2261.3 + 0.4 


0.87 + 0.10+ 
ay 

9.4 

3.2 

95 


aw 


0.03 + 0.02T 
0.12 + 0.02 
0.08 + 0.02 
2.9 +.0:2 
46 +3 
2.0 +0.2 
45 +04 
0.10 + 0.03 
0.23 + 0.03 
0.58 + 0.04 
0.10 + 0.02 
0.53 + 0.08 
0.03 + 0.02 
0.43 + 0.03 
25 +O) 
0.39 + 0.03 
0.58 + 0.04 
0.39 + 0.05 
0.11 + 0.03 
0.01 + 0.01 
0.05 + 0.01 
0.01 + 0.01 
0.03 + 0.02 
0.02 + 0.02 


Gamma 
energies 
(KeV) 


04 
asRh'° 


5 
geRheen 


511.9 +02 
616.30 + 0.2 
622.1 + 0.2 
710 

873.8 
1050.4 + 0.2 
1130 

1490 

1550 

1770 

1950 

2090 

2360 

2640 


$11.9 + 0.2 
620 
735 
820 
1050.4 + 0.2 
1140 
1220 
1560 
1740 
1860 
2120 
2280 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


asRh!°8 


433.99 + 0.2 
614.29 + 0.2 
510 
1520 


Dei 
0.12% 
<0.002% 


gsRn 


24 
269.6 + 0.2 
296.1 + 0.2 
320.6 +0.2 
355.2 +033 
428.2 +04 
453.5 +0.25 
556.0 + 0.2 
35 590.84 + 0.15 
100 611.7 +04 
33 723.8 +04 
47 748.6 +04 
40 854.0 + 1.0 
29 881.0 +10 
14 9928 +04 
19 1177.7 +04 
2a 1201.8 +04 
2.0 1218.3 +0.4 
2.0 1288.7 + 0.4 
1.0 1311.4 +06 
0.5 1638.0 + 2.5 


Gamma 
intensities 


B-334 


Gamma 
energies 
(KeV) 


Gamma 
energies 


Gamma 
intensities 


Gamma 


(KeV) intensities 


ae Pd!93 
53 t 
65 0.001 
798 0.009 
324 0.003 
362 0.06 
498 0.013 
aePd 107m 
210 
ae Pd 109m 
188 
Ag -dite (eh 
44.8 + 0.6 3.6 
88.036 + 0.008 8900 + 800 
103.6 + 0.7 29) 
134.7 + 0.7 a2 
145.9 + 0.7 27. 
311.5 + 0.5 (100) 
390.9 + 0.8 ZrO 
413.5+1 26 
415.2 + 0.6 49 23 
4247+ 0.8 1.8 + 0.4 
448.2 +08 2.6 + 0.6 
551.3 + 0.8 LD - 05 
3505 EO. 6.2 + 0.8 
602.4 + 0.5 21:5 42 
636.1 + 0.5 Pa ces" 
647.3 + 0.6 65° = 5 
701.8 + 0.8 92+ 1 
707.3 + 0.8 45+0.5 
736.7 + 0.7 5.0 + 0.6 
781.8 + 0.7 33 ot 
(863) <0.5 
4ePd 1iim 
170 
others 
(see below)* 
a6Pd! Mt 
50 
70 
160 620+ 
280 ol 
290 
380 177 
400 
450 36 = 0.013 
500 32 155.7 + 0.3 0.9 
560 68 183.0 + 0.3 0.7 
630 100 280.4 + 0.3 62 
750 39 284.8 + 0.4 0.003 
830 10 289.4 + 0.4 
900 9 306.3 + 0.3 ita 
960 11 311.8 + 0.4 
*1080 18 319.4 + 0.3 0.11 
*1250 16 329.0 + 0.4 
1380 9 331.8 + 0.3 
1440 =) 344.7 + 0.3 69 
*1640 23 360.8 + 0.3 = 
*1690 11 370.3 + 0.3 
*1900 9 392.8 + 0.3 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma Garin 


Gamma 


Gamma 


: Gamma : Gamma " Gamma ; Gamma 
vec intensities ee intensities Wan intensities Ken isteniaitics 
401.7 + 0.4 433.99 + 0.13 
415.0 + 0.4 614.29 + 0.15 2105.7 + 0.6 
421.1 + 0.4 722.81 + 0.18 2211.0 + 1.5 
437.4+04 2359.8 + 2.5 
\ at 2506.4 + 1.0 
Ley ie 47Ag 2685.0 + 1.0 
560.9 + 0.4 433.8 0.45%, 2827.2 + 1.0 
618.1 + 0.4 510 h 2749.5 + 2.0 
644.8 + 0.3 614.29 + 0.15 0.26%, 
650.9 + 0.4 633.2 17% avAgi!? 
673.3 + 0.4 841 0.02% 
681.4 + 0.5 1010 
727.6 + 0.4 97.2 + 0.3 
743.4 + 0.4 Ag!09m 258.8 + 0.3 20 
807.6 + 0.4 478 298.6 + 0.2 
962.8 + 0.5 316.2 + 03 10 
339.3 + 0.3 5 
a7Ag! tom 364.6 + 0.3 1 
382.0 + 0.3 1 
116.41 (IT) 583.7 + 0.3 5 
446.2 672.4 + 0.3 9 
620.10 680.9 + 0.3 9 
657.6 884.0 + 0.3 4 
677.5 988.7 + 0.3 5 
686.8 1194.8 + 0.3 4 
706.6 
a slg" 
817.9 
884.5 
937.3 eC 
1384.3 aaCd 
1475.9 Ann. Rad. 
1505.2 326 
1562.5 93.1(IT) 
300.7 
324.6 
422.6 
526.4 
596.8 
624.5 
719.8 
786.7 
796.0 
799.0 
SAL me 
Ann. Rad. Pies 
* i 
1130 
616.2 +. 0.6 Cee 
621.4 + 0.6 
870.3 + 0.6 
1045.9 + 0.6 
1124.6 + 0.6 aed! 
1520 
1730 606.2 + 0.5 41% 88.036 + 0.008 
1880 617.0 + 0.4 
2170 694.1 + 0.5 
716.8 + 0.8 
775.8 + 1.0 1% . Rad. ay?! 
850.8 + 0.6 2% 
1103.4 + 1.0 Ly, 
1252.2 + 1.0 0.5% 
1311.5 + 1.0 ye 
1386.7 + 0.5 4, 
1539.0 + 1.0 1% 
30.2 1612.9 + 0.7 DQ 
79.49 + 0.18 2055.8 + 0.8 


B-335 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma Gamma 


amma . 
energies Gam energies Gamma 


intensities 


Gamma 
intensities 


(Kev) intensities (KeV) 


agin 13m 


391.689 + 0.010 


B-336 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 


energies Gamma 


(KeV) intensities 


158.63 + 0.15 
315.33 + 0.18 


AA ree! 


158.63 + 0.15 
552.49 + 0.15 


rere 


311 +02 
762.91 + 0.4 


agin 


Ann. Rad. 


372.9 + 0.8 
458.0 + 0.6 
536.2 + 0.6 
563.6 + 0.8 
616 +1 

635 +1 

762.0 + 0.6 
953.6 + 0.8 
1026.1 + 0.8 
1101.2 + 08 
1153.0 + 0.6 
1542.5 + 0.8 
1610.3 + 0.8 
1915.1 + 0.8 


Gamma 
intensities 


B-337 


Gamma 
energies Gamma 


(KeV) intensities 


pools 13 


391.689 + 0.010 98.2% 
255 1.8%, 


100+ 

0.04 + 0.004 
0.02 + 0.004 
0.007 + 0.002 


wa 


+ 
ae 
at 
3c 


719 (Sn 11 3m) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Ann. Rad. 
1171 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


Pyclil 18m; 


SSD 


Gamma 
energies 
(KeV) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


appedn) ok 


Fels lalieed: 


505 
602.70 + 0.18 
645.76 + 0.18 


apf 


443.86 + 0.3 
602.70 + 0.18 
645.76 + 0.18 
709.3 + 0.2 
713.8 +0.2 
722.72 + 0.18 
Pao:2 et OS 
190-7 + 0:25 
968.2 +02 
1045.2 +02 
1325.6 +0.2 
1355.4 +05 
1368.5 +0.2 
1489.08 + 0.3 
1526.4 +03 
1580.1 +0.2 
1691.0 + 0.07 
2091.1 + 0.2 
2183.3 + 0.5 
2293.6 +0.4 


Ge 


(Te! 2 Sm) 


B-338 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Sb X-rays 


88.7 (IT) 
57.6 

591 

657 


521e 


Gamma 
intensities 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
energies 


Gamma 
energies 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma Gamma Gamma 


intensities 


(KeV) intensities (KeV) intensities 


(IT) 334.14 + 0.07 


105.7 (IT) 


158.91 
208.9 
250.57 + 0.2 
278.4 
281.15 
342.90 
459.4 + 0.3 
487.4 

556.7 

624.4 

671.9 
696.0 


181.7 (IT) 


49.3 + 0.3 
111.81 + 0.2 
116.48 + 0.2 
228.3 + 0.2 


ales 


74.1 + 0.2 
81.5 +02 
88.0 + 0.2 
94.9 +0.2 
164.34 + 0.09 
168.87 + 0.09 
PET. tos. 0:2 
178.2 +0.2 
184.45 + 0.10 
193.22 + 0.10 
198.25 0:2 
213.36 + 0.08 
220.94 + 0.13 
224.03 + 0.13 
244.28 + 0.10 
251.49 + 0.10 
257.64 + 0.09 
261.55 + 0.07 


B-339 


344.5 +02 
347.22 + 0.09 
355.57 + 0.14 
362.81 + 0.15 
376.83 + 0.14 
396.96 + 0.09 
429.02 + 0.11 
444.90 + 0.09 
462.11 + 0.16 
471.85 + 0.09 
478.59 + 0.10 
519.6 +0.2 
534.85 + 0.11 
574.04 + 0.10 
622.03 + 0.16 
647.40 + 0.08 
702.75 + 0.12 
75 1t69 420215 
733.89 + 0.10 
779.75 + 0.10 
795.7 +04 
800.51 + 0.12 
863.91 + 0.13 
882.83 + 0.12 
897.7 +04 
912.58 + 0.10 
914.72 + 0.13 
934.4 +03 
978.19 + 0.09 
980.4 + 0.2 
9829 +02 
1029.8 +02 
1061.83 + 0.11 
1348.9 +02 
1459.1 +02 
1516.1 +03 
1531.6 +04 
1587.4 +0.2 
1683.3 + 0.2 
1704.4 +03 
1855.7 +03 
2004.9 + 0.3 
2027.7 +0.4 
2049.2 +04 


s21e!>3 


311.99 + 0.08 
407.63 + 0.07 
474.72 + 0.13 
719.65 + 0.10 
786.77 + 0.10 
844.39 + 0.07 
930.67 + 0.10 
1000.77 + 0.11 
1021.07 + 0.15 
1252.2 +0.2 
1333.23 + 0.12 
1405.7 + 0.2 
1717.65 + 0.15 
1881.5 + 0.4 


s2te'3* 


159.1 + 0.1 
183.7 + 1.0 
192.7 + 1.0 
248.3 + 0.5 
281.0 + 0.5 
346.6 + 0.5 
440.4 + 0.5 
505.6 + 0.6 
529.0 + 0.4 
538.5 + 0.5 
624.9 + 0.5 
687.7 + 0.6 
736.1 + 0.06 
784.4 + 0.6 


100f 


NK NS SK wa 


—) 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma 
energies 


Gamma 
energies 


Gamma 
energies 


Gamma 
intensities 


Gamma 
intensities 


Gamma 
intensities 


Gamma 
intensities 


(KeV) 


124 
sal 


Ann. Rad. 
602.7 + 0.18 
645.76 + 0.18 
722.72 + 0.18 
890 
968.2 +0.2 
1045.2 +02 
1325.6 +0.2 
1368.5 + 0.2 
1450 
1500 

1691.0 + 0.07 
1900 

2091.1 +0.2 

2293.6 +04 

2740 


2s) 
sal 


126 
sal 


Ann. Rad. 
388.7 + 0.2 
4913402 
666.2 + 0.2 
753.8 + 0.2 
879.9 + 0.2 

1420.0 + 0.2 


128 
s3l 


442.9 + 0.2 
526.6 + 0.2 
743.3 +015 
969.5 + 0.2 


rat 
sal 


80.164 + 0.009 
177.19 + 0.08 
272.45 + 0.2 

284.31 + 0.08 
318.14 + 0.15 
325.80 +0.15 
364.49 + 0.08 
503.13 + 0.15 
637.01 + 0.15 
642.80 + 0.17 
722.92 + 0.15 


132 
sal 


(KeV) 


147.10 + 0.3 
254.9 
262.75 + 0.3 
505.80 + 0.3 
522.48 + 0.3 
546.95 + 0.4 
620.95 + 0.3 
630.16 + 0.3 
650.51 + 0.3 
727.04 + 0.3 
729.08 + 0.25 
772.49 + 0.25 
780.24 + 0.25 
784.92 + 0.4 
809.77 + 0.2 
812.30 + 0.3 
863.26 
876.96 
910.44 
927.82 
954.66 
984.38 
1035.29 
1136.11 
1143.64 
1173.22 
1290.74 + 0. 
1295.34 + 0.5 
1298.0 + 0.4 
1372.0 +0.3 
1398.71 + 0.4 
1442.46 + 0.3 
1920.84 + 0.4 
2002.08 + 0.4 
2088.5 + 0.5 
2175.0 
2226.0 
2395.0 


He EE HE EH + I 
oosososesesosos 
mar eee math all ttn) SP es 


151.1 +03 
234.3 +04 
245.9 +0.3 
262.7 +03 
267.3 +04 
386.4 +03 
417.1 +03 
4229 +03 
427.7 +04 
438.9 +04 
510.5 +03 
529.90 + 0.15 
600.4 +03 
608.1 +03 
618.0 + 0.25 
680.3 + 0.2 
706.65 + 0.2 
768.46 + 0.25 
789.5 +03 
820.63 + 0.3 
835.3 + 0.35 
856.37 + 0.25 
875.40 + 0.25 
910.1 +03 
1052.3 +03 

1060.3 +0.4 

1236.56 + 0.2 

1293.9 +03 
1298.32 + 0.2 


1350.6 
1460.9 
1592.5 


135.4 

152.2 

162.6 + 
188.5 + 
216.9 +04 
235.43 + 0.3 
319.68 + 0.3 
356.88 + 0.3 
405.35 + 0.15 
433.24 + 0.17 
458.88 + 0.25 
488.90 + 0.25 
514.48 + 0.2 
540.81 + 0.15 
565.0 +04 
595.29 + 0.15 
621.77 + 0.17 
628.12 + 0.25 
667.58 + 0.25 
677.26 + 0.17 
730.77 + 0.2 
766.67 + 0.18 
772.2 + 0.4 
816.7 +03 
847.04 + 0.08 
857.29 + 0.15 
875.3 +03 
884.18 + 0.1 
947.69 + 0.15 
967.4 + 0.25 
974.72 + 0.17 
1040.1 + 0.2 


1072.52 + 0.17 
1100.3 +03 
1103.5 +03 
1136.15 + 0.18 
1353.5 +03 
1455.2 +03 
1469.5 +0.5 
1613.54 + 0.3 
1741.4 
1806.7 
2311.9 
2467.1 


135.4 +0.5 
197.0 +04 
220.45 + 0.08 
229.64 + 0.18 
249.56 + 0.08 
264.16 + 0.08 
288.26 + 0.08 
289.6 + 0.4 
305.3 + 0.2 
361.6 + 0.2 
403.0 +03 
415.0 +02 
417.54 + 0.1 
429.9 +02 


(KeV) 


433.69 + 0.15 
451.7 +02 
510.60 + 0.17 
526.43 + 0.10 
(Xe! sI)) 
546.54 + 0.10 
559.0 +05 
648.8 +03 
650.2 +03 
667.8 +03 
707.9 +06 
836.84 + 0.12 
884.1 +03 
972.42 + 0.18 
1038.74 + 0.15 
1101.5 +04 
1123.8 +0.2 
1131.56 + 0.18 
1168.9 +04 
1260.45 + 0.15 
1281.8 +04 
1298.3 +04 
1367-34 .45.03 
1398.0 + 0.6 
1457.65 + 0.15 
1470.0 +06 
1503.0 +05 
1566.6 +04 
1678.20 + 0.17 
1706.6 + 0.2 
1791.36 + 0.2 
1830.7 

1927.1 
2046.1 

2256.6 

2268.6 

2408.6 

2465.9 


1.93 
0.83 
0.94 
21.16 


22.75 


2.56 
1.25 
2.92 

20.10 
4.07 
741 

29.86 
5.79 

13.18 

79.73 
3.02 

100 34.9% 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma Gamma Gamma 
energies intensities energies 
(KeV) 


Gamma 
intensities 


Gamma 
intensities 


Gamma 
intensities 


86.4 
153.38 + 0.2 
164.0 + 0.2 
176.7 +02 
273.8 +02 
340.6 + 0.15 
8185 +02 
1048.1 +02 
1235.4 + 0.2 


ig ho? 


661.630 + 0.03 84.8 + 0.5% 


s4Xe! 35m 


526.43 + 0.10 
At eee 


Cpa 


66.7 +03 

75.41 + 0.4 

107.6 +03 
112.27 + 0.25 
137.89 + 0.15 

165.75 + 0.2 

191.83 +03 

s5sCs'3° 212.04 + 0.3 
227.60 + 0.18 

Ann. Rad 324.53 + 0.2 
364.1 + 0.3 

ssCs!2? 408.67 + 0.2 

421.39 + 0.3 
Ann. Rad. 462.51 + 0.18 
464.58 + 0.4 516.53 + 0.2 
505.55 + 0.4 546.71 + 0.15 
510.58 + 0.4 871.61 + 0.18 
566.91 + 0.3 1009.65 + 0.18 
630.12 + 0.3 1146.88 + 0.2 
667.60 + 0.2 1283.4 +08 
772.53 + 0.3 1343.33 + 0.3 
796.09 + 0.3 1435.74 + 0.18 
1031.87 + 0.3 1444.59 + 0.25 
1136.00 + 0.3 2217.75 + 0.2 
1298.11 + 0.4 2316.5 ; 1.5 
1317.90 + 0.4 2345.0 + 0.5 
1461.09 + 0.5 2582.6 ; 0.4 
1985.68 + 0.4 2639.4 +03 

3340 


249.56 + 0.1 


53Cs° 34m 
oe 


ap cheb! 


475.34 + 0.1 
563.20 
569.33 
604.7 
795.8 
801.9 
1038.6 
1167.9 
1365.1 
1400.5 


131m 


sXe 


163.98 + 0.10 
B-341 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


128 
s6Ba 


ag Ban 129m 


53.17 + 0.04 
79.60 + 0.05 


160.66 
223.43 
276.43 
303.09 
356.26 
384.09 


+ 0.06 
+ 0.26 
+ 0.26 
+ 0.21 
0215 
+ 0.20 


Gamma 
intensities 


t 
3.68 + 0.09 
4.9 + 0.59 
80.997 + 0.006 553 + 4.2 


1.01 + 0.05 

0.75 + 0.04 

ENG 0217 
29.9 + 0.29 
=100 

14.9 + 0.26 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


s«Ba'>™ 
661.630 + 0.030 


139 
s6Ba 


165.85 + 0.010 
1270 
1430 


141 
s6Ba 


113.08 + 0.05 
180.70 + 0.09 
190.33 + 0.05 
276.94 + 0.04 
304.18 + 0.04 
343.66 + 0.04 
389.66 + 0.07 
457.52 + 0.05 
462.13 + 0.06 
467.26 + 0.06 
625.21 + 0.04 
647.78 + 0.04 
739.02 + 0.1 
831.70 + 0.04 
876.01 + 0.14 
929.28 + 0.08 
981.40 + 0.15 
1160.55 + 0.1 
1197.3 +02 
1273.4 +02 
1310.7 +02 
1436.64 + 0.1 
1501.28 + 0.18 
1551.0 +03 
1740.8 +02 


neDaues 


1h geil 
231.57 + 0.09 
255.33 + 0.07 
286.13 + 0.16 
309.5 +03 
364.03 + 0.07 
379.42 + 0.16 
425.05 + 0.07 
432.42 + 0.16 
589.95 + 0.2 
599.61 + 0.1 
769.71 + 0.17 
840.07 + 0.12 
894.86 + 0.1 
944.02 + 0.07 
1000.90 + 0.1 
1078.52 + 0.07 
1093.95 + 0.09 


B-342 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


1126.1 +01 
1203.81 + 0.1 
1380.3 + 0.2 


126 
s7La 


37La!27 


128 
s7La 


129 
s7Lal? 


130 
s7La 


+ 


23 
5 
8 
8 

17 

20 

20 
8 
7 
1 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma Gamma 
Gamma P Gamma 
intensities Neh intensities 

(KeV) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 


energies ; Hu 
intensities 


A Lae 


106.47 + 0.1 0.25 
178.32 + 0.1 0.23 
418.2 +03 0.1 
430.3 +0.3 0.1 
510.11 + 0.1 04 
578.25 + 0.08 28 
641.27 + 0.05 100 (50%) 
861.68 + 0.1 3.5 
894.94 + 0.05 
1011.42 + 0.07 
1043.89 + 0.07 
1160.40 + 0.1 
1233.07 + 0.1 
1363.55 + 0.2 
1545.93 + 0.2 
1723.23 + 0.3 
1756.60 + 0.1 
1901.56 + 0.1 
2004.87 + 0.3 
2055.6 + 0.2 
2187.49 + 0.1 
2397.95 + 0.1 
2543.1 +03 
2666.5 + 0.3 
2971.8 +0.3 
3314.1 +03 
3460.1 + 0.3 
3611 $1 
3632.6 +0.4 
3719.7 + 0.5 
3850.1 + 0.5 


254.5 (IT) 
168 
762 
825 
836 
994 
1004 
1160 


Ann. Rad. 
220 
300 
410 


ee ease 


ated 39m 


paces 
Ann. Rad. 
165.854 + 0.010 
109.6 + 0.2 saCe'*! 
TS Ul st Ole 
241.9 145.443 + 0.006 
266.5 
328.7 
432.5 ee 
487.0 
510.9 57.37 
751.7 142 
815.8 231.60 
867.9 293.22 
919.6 350.6 +0.) 
925.2 374 
951.0 490.42 
1085.3 587.38 
1596.2 664.59 + 0.1 
2010.4 721.96 + 0.1 
2348.2 880.4 + 0.2 
2521.8 
2547.7 
Ann. Rad. 
306 
1596 
1902 


B-343 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 


; Gamma 
energies 


intensities 


Gamma 
intensities 
soPF 142 


1575.43 + 0.3 


Eo Ga 


AA ae 


eeiy4 
O3ae% 
0.9%, 


696.48 + 0.09 
1489.14 + 0.07 
2185.32 + 0.05 


AA he 


s0NGi 


Ann. Rad. 
145.443 + 0.0006 
1126.8 +03 
11475 +03 
12926 +03 
1298.6 +03 


s0Nd: 23” 


0.755 
eONGL 


91.0 + 0.2 
120.5 
196.6 
275.4 
319.4 
398.1 
410.4 
439.8 
489.3 
531.0 
594.7 
685.8 


60Nd!*? 


Fe} ih os 


30.00 + 0.10 
58.90 + 0.03 
65.37 + 0.05 
74.3 +02 
74.7 +0.2 
75.55 + 0.2 
91.12 + 0.05 
97.00 + 0.03 
107.76 + 0.10 
114.31 + 0.03 
117.0 +02 
122.41 + 0.05 
126.62 + 0.05 
137.02 + 0.08 
139.21 + 0.05 
155.87 + 0.03 


60Nd!38 


Ann. Rad. 


ooNd! 39m 


60Nd'39 


Ann. Rad. 
36.5 


B-344 


Gamma 
energies 


(KeV) 


177.82 + 0.05 
185.50 + 0.08 
188.64 + 0.03 
192.03 + 0.05 
198.93 + 0.03 
208.15 + 0.05 
211.32 + 0.03 
214.02 + 0.07 
226.85 + 0.05 
229.57 + 0.05 
240.23 + 0.03 
245.71 + 0.05 
250.84 + 0.10 
254.20 + 0.07 
258.07 + 0.05 
267.70 + 0.03 
270.18 + 0.03 
273.28 + 0.08 
275.46 + 0.05 
276.96 + 0.10 
282.47 + 0.05 
288.21 + 0.05 
294.82 + 0.05 
301.14 + 0.05 
310.99 + 0.05 
326.57 + 0.03 
342.85 + 0.10 
347.8 +0.2 
349.23 + 0.03 
352.75 + 0.10 
357.05 + 0.10 
360.05 + 0.05 
366.64 + 0.05 
380.94 + 0.10 
384.69 + 0.05 
396.77 + 0.10 
423.54 + 0.03 
425.7 +03 
443.53 + 0.03 
480.21 + 0.15 
483.53 + 0.15 
493.86 + 0.15 
497.81 + 0.15 
510.29 + 0.15 
515.45 + 0.20 
533317 40:15 
538.00 + 0.20 
540.49 + 0.03 
556.40 + 0.10 
579.25 + 0.07 
583.07 + 0.07 
594.48 + 0.10 
598.06 + 0.15 
630.24 + 0.07 
635.47 + 0.07 
654.82 + 0.03 
661.8 +03 
671.6 +10 
673.6 + 0.5 
675.8 + 0.2 
681.29 + 0.2 
686.96 + 0.07 
696.29 + 0.05 
712.62 + 0.07 
718.40 + 0.10 
727.90 + 0.15 
740.61 + 0.10 


Gamma 
intensities 


0.14% 
0.079% 
17% 
0.51% 
1.25% 
276 
23.4% 


0.14% 
0.43% 
34% 
0.89% 
0.032% 
0.075% 
0.33% 
5.2% 
9.2% 
0.20% 
0.51% 
0.28% 
0.52% 
0.59% 
0.50% 
0.33% 
0.44% 
4.0% 
0.029% 


1.29% 
0.056% 
0.047% 
0.14% 
0.57% 
0.058% 
0.29% 
0.085% 
8.2% 


1.29% 
0.051% 
0.073% 
0.044% 
0.047% 
0.051% 


0.074% 


66% 
1.00% 
0.077% 
0.072% 
0.028 % 
0.033% 
0.19% 
0.096 % 
8.4% 
0.016% 
0.012% 
0.014% 
0.028 
0.011% 
0.092% 
0.17% 
0.072% 
0.026% 
0.019% 
0.017% 
0.012% 
0.030% 
0.014% 
0.020% 


Gamma 


energies 
(KeV) 


768.17 + 0.10 
781.42 + 0.20 
786.74 + 0.10 
793.43 + 0.10 
795.84 + 0.20 
808.80 + 0.10 
809.8 +05 
813.2 +0.5 
829.4 +04 
832.20 + 0.10 
837.41 + 0.10 
842.86 + 0.10 
849.93 + 0.10 
859.43 + 0.20 
861.54 + 0.10 
865.03 + 0.15 
871.40 + 0.10 
873.8 +0.2 
886.59 + 0.3 
907.70 + 0.2 
9153. 5.08 
923.88 + 0.08 
929.44 + 0.15 
935.94 + 0.2 
938.77 + 0.2 
945.82 + 0.10 
951.96 + 0.15 
964.00 + 0.15 
967.44 + 0.15 
O77 ea 0'S 
979.03 + 0.08 
986.7 +03 
0979 Ben 
1022.79 + 0.08 
1027.19 + 0.10 
1031.8 +02 
1041.97 + 0.10 
1051.9" 03 
1076.05 + 0.15 
1078.78 + 0.10 
1100.78 + 0.10 
1123.6 +04 
1125.41 + 0.15 
1128.5 +03 
1135.9 +0.2 
1141.8 +02 
1150.1 +02 
172 eee Oe 
1175.7 +02 
1190.4 +02 
1197.8 +02 
1202.3 +02 
1225.7 +03 
1234.11 + 0.10 
1239.0 +06 
1259.6 +0.2 
1264.0 + 0.2 
1280.3 + 0.3 
1284.3 +03 
1290.10 + 0.15 
1298.4 +03 
1312.13 + 0.15 
1357.2 + 0.40 
1381.5 +03 
1448.1 +05 
1454.3 +04 
1473.9 +05 
1495.8 +03 
1568.4 +04 


Gamma 
intensities 


0.059% 
0.006% 
0.011% 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
intensities 


Gamma 


(KeV) intensities 


58.62 + 0.10 0.35% 1032.47 + 0.18 0.11% 1807.24 + 0.35 
69.19 + 0.05 1.27% 1035.98 + 0.14 0.19% 1811.34 + 0.37 
81.85 + 0.25 0.49% 1041.76 + 0.11 0.35% 1819.23 + 0.24 
85.18 + 0.06 1.98% 1048.05 + 0.09 0.67% 1830.21 + 0.50 
90.04 + 0.05 1.60% 1066.60 + 0.14 0.17% 1836.12 + 0.43 
102.89 + 0.13 0.48% 1073.00 + 0.22 0.085% 1849.02 + 0.31 
109.07 + 0.55 <0.001% 1077.49 + 0.37 0.15% 1855.24 + 0.63 
116.79 + 0.04 32.56% 1080.09 + 0.21 0.30% 1863.59 + 0.23 
138.88 + 0.04 6.31% 1100.11 + 0.20 0.093 % 1873.68 + 1.19 
149.49 + 0.07 0.33% 1107.20 + 0.11 0.44% 1877.58 + 0.36 
158.74 + 0.20 0.50% 1122.59 + 0.06 4.46% 1892.45 + 0.19 
170.75 + 0.04 3.39% 1126.56 + 0.25 0.28% 1903.89 + 0.44 
175.07 + 0.05 6.12% 1132.53 + 0.18 0.18% 1909.40 + 0.35 
183.14 + 0.08 0.36% 1136.54 + 0.15 0.23% 1912.38 + 1.21 
197.23 + 0.13 0.27% 1145.84 + 0.17 0.25% 1926.15 + 0.28 
199.73 + 0.12 0.30% 1157.02 + 0.13 0.21% 1932.83 + 0.30 
208.10 + 0.14 0.31% 1180.90 + 0.06 14.65% 2019.32 + 0.29 
239.29 + 0.30 0.83% 1189.33 + 0.10 0.31% 2105.83 + 0.57 
249.27 + 0.30 0.16% 1201.15 + 0.13 0.20% 2254.82 + 0.42 
255.69 + 0.04 13.3% 1213.34 + 0.14 0.093 % 
263.56 + 0.07 0.67% 1217.44 + 0.25 0.046%, 
300.58 + 0.08 1.58% 1224.39 + 0.27 0.051% 
312.49 + 0.35 0.25% 1232.79 + 0.14 0.11% AvndRad 
320.13 + 0.11 0.63% 1238.30 + 0.18 0.065% 
324.56 + 0.35 0.48% 1250.84 + 1.12 0.051% 
332.76 + 0.11 0.63% 1254.53 + 1.12 0.051% 
347.11 + 0.11 0.39% 1270.64 + 0.21 0.19% 
356.91 + 0.11 0.38% 1286.17 + 0.12 0.26% 
402.33 + 0.06 141% 1293.94 + 0.33 0.11% 
407.53 + 0.10 0.45% 1297.75 + 0.21 0.19% 
414.49 + 0.35 0.24% 1314.61 + 0.12 0.31% 
423.54 + 0.03 5.31% 1328.36 + 0.12 0.31% 
426.60 + 0.30 0.50% 1333.33 + 0.14 0.12% 
439.37 + 0.20 0.35% 1341.61 + 0.23 0.11% 
460.58 + 0.08 0.74% 1346.45 + 0.2 0.033 % 
524.35 + 0.11 0.42% 1360.20 + ? 0.15% 
531.99 + 0.15 0.16% 1362.87 + 0.20 0.31% 
542.19 + 0.35 0.45% 1379.25 + 0.17 0.16% 
$49.99 + 0.11 0.70% 1363.48 + 0.21 0.078 % 
$62.72 + 0.17 0.21% 1395.41 + 1.09 0.13% 
577.41 + 0.11 0.26% 1425.30 + 0.27 0.068 % 
585.20 + 0.16 1.09% 1444.41 + 0.60 0.055% 
589.61 + 0.10 0.30% 1446.97 + 0.90 0.035% 
596.93 + 0.09 0.60% 1465.62 + 0.24 0.077% 
619.02 + 0.12 0.35% 1476.06 + 0.19 0.11% 
629.78 + 0.31 0.14% 1485.66 + 0.14 0.28 % 
658.58 + 0.20 0.66% 1498.74 + 1.14 0.029 ¥, 
670.50 + 0.18 0.22% 1501.58 + 1.14 0.029% 
677.95 + 0.06 22207 1507.58 + 0.41 0.032% 
724.17 + 0.18 0.28% 1533.61 + 0.28 0.049% 
736.21 + 0.06 5.92% 1550.03 + 0.14 0.36% 
739.17 + 0.12 IVA We 1554.05 + 0.25 0.072% «:Pm'48m 
755.56 + 0.11 1.08% 1566.73 + 0.24 0.085% 
765.46 + 0.70 0.16% 1572.02 + 0.25 0.10% 
768.09 + 0.70 0.22% 1578.63 + 0.18 0.21% 61.5 + 0.2(IT) 
773.60 + 0.18 0.28% 1592.75 + 0.25 0.044% 75.6 + 0.2 (IT) 
797.48 + 006 4.65% 1598.20 + 0.26 0.12% 98.5 + 0.2 3.3% 
829.05 + 0.18 0.22% 1618.17 + 0.16 0.41% 189.5 + 0.3 
841.05 + 0.11 0.96% 1636.75 + 0.24 0.12% 288.0 + 0.2 13% 
852.98 + 0.14 0.42% 1640.44 + 0.37 0.032%, 311.7+03 28% 
866.44 + 0.26 0.32% 1647.45 + 0.30 0.051%, 414.1 +03 17% 
870.65 + 0.24 0.32% 1686.86 + 0.26 0.015% 432.7+ 0.3 6% 
876.33 + 0.14 0.48% 1717.27 + 0.20 0.091% 443.1+04 
897.72 + 0.24 0.41% 1732.31 + 0.27 0.048 % 501.1 + 0.4 1% 
904.69 + 0.16 0.35% 1753.48 + 0.25 0.045% 550.1 + 0.2 95% 
914.15 + 0.11 120°, 1757.10 + 0.31 0.053% 592.4 + 0.4 
925.53 + 0.22 0.16% 1762.06 + 0.29 0.025% 599.5 + 0.3 8% 
943.11 + 0.22 0.37% 1775.61 + 0.19 0.25% 611.1 + 0.3 6% 
958.09 + 0.11 0.46% 1782.81 + 0.31 0.051% 629.9 + 0.2 87% 
1016.30 + 0.10 2.80% 1786.86 + 0.26 0.078 % 725.6 + 0.2 36% 
1020.21 + 0.50 0.19% 1794.20 + 0.26 0.056 % 896.2 + 0.3 


B-345 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


a 
Gamm Ganma Gamma Gamma 


oy. intensities + hv intensities 
e 


Gamma 
intensities 


9149+ 0.2 
1013.7 + 0.3 
1465.1 + 0.2 


550.1 + 0.2 
914.9 + 0.2 
1465.1 + 0.2 


K X-ray 
22.5 

208.1 +1 0.008 + 0.006 
242.4 +1 0.009 + 0.006 
254.4 +05 0.045 + 0.02 
263.3 + 0.4 0.091 + 0.04 
276.9 + 0.4 0.27 +0.10 
285.90 + 0.05 310 +2 
304.9 + 0.4 0.022 + 0.01 
3274+04 0.034 + 0.01 
350.6 + 0.4(doublet) 9.923 + 0.01 
359.4 + 0.4 0.022 + 0.01 
531 +1 0.012 + 0.01 
5358 +04 0.13 +0.03 
545 +1 0.025 + 0.01 
548 +1 0.019 + 0.01 
558.4 + 0.4 0.14 +0.03 
568.5 + 0.4 0.18 + 0.03 
590.9 + 0.3 0.68 + 0.08 


613.9 + 0.4 0.13 +002 
636.6 + 0.4 0.062 + 0.02 
807.8 + 0.5 0.15 + 0.02 
830.5 + 0.5 0.30 + 0.04 
833.2 + 0.5 0.30 + 0.04 
859.4 + 0.5 1.02 + 0.15 


881.9 + 0.5 0.23 + 0.03 


Ann. Rad. 


92%(78 %) 


0.003 % 
110.94 + 0.15 24t 
191.25 + 0.15 0.9 
542.51 + 0.15 7.5 
653.46 + 0.15 24 


B-346 


Gamma 
energies 
(KeV) 


713.7 +03 

764.65 + 0.15 
893.57 + 0.20 
974.90 + 0.15 


267.6 +0.2 

271.78 + 0.20 
397.32 + 0.20 
410.80 + 0.20 
430.29 + 0.20 
621.68 + 0.20 
628.7 + 0.20 
633.6 + 0.20 
665.31 + 0.20 
667.84 + 0.20 
743.1 +02 

747.1 +02 

791.14 + 0.20 
865.0 + 0.20 
888.60 + 0.20 
893.61 + 0.20 
900.23 + 0.20 
909.33 + 0.20 
913.93 + 0.20 
702.50 + 0.20 


1407.55 + 0.20 
1414.89 + 0.20 
1516.96 + 0.20 
1522.67 + 0.20 
1533.55 + 0.20 
1685.95 + 0.20 
1690.94 + 0.20 
1756.02 + 0.20 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


ea E Use 


Ann. Rad. 
76.4 

121.23 + 0.20 
160.87 + 0.20 
166.3 + 0.20 
197.23 + 0.20 
327.92 + 0.20 
601.49 + 0.20 
677.54 + 0.20 
798.78 + 0.20 


857.02 + 0.20 
879.5 + 0.20 
933.2 + 0.20 
943.2 + 0.20 
955.97 + 0.20 
1064.0 + 0.20 
1077.11 + 0.20 
1119.87 + 0.20 
1179.95 + 0.20 
1197.0 + 0.20 
1255.90 + 0.20 
1318.0 + 0.20 
1331.50 + 0.20 
1349.93 + 0.20 
1448.74 + 0.20 
1459.92 + 0.20 


63Eu 


Ann. Rad. 


22.41 + 0.10 
67.63 + 0.10 
98.40 + 0.10 
1163 +02 
121.18 + 0.12 
166.2 + 0.3 
182.8 +02 
189.6 +0.2 
Z1D9 e+ 0:2 
241.5 +011 
243.6 + 0.2 
Zou + 0:3 
2/90 + 0:5 
287.9 + 0.2 
296.0 +03 
310.0 + 0.3 
311.4 +0.) 
31971, + 0:3 
377.5 + 0.5 


413.9 
rd + 0.1 


432.6 +0.1 
437.2 +03 
468.4 +03 
481.2 +05 
495.2 +03 
501.3 +011 
505.2 +0.5 


516.7 +03 
528.5 +03 
550.20 + 0.5 
553.2 +0.1 
571.90 + 0.05 
587.6 +0.5 
590.1 + 0.2 
SOS 2eet0:3 
599.5 + 0.2 
602.6 +03 
611.26 + 0.05 
620.0 +0.1 
629.90 + 0.05 
654.3 +01 
657.0 +05 
667.7 +05 
669.9 + 0.2 
675.4 +0.5 
683.2 +0.1 
690.7 +05 
7148 +01 


148 


% B decays 


0.09 + 0.03 
0.10 + 0.03 
0.006 + 0.003 
0.05 + 0.02 
0.11 + 0.3 
0.10 + 0.3 


1.04 
0.23 
0.05 
0.06 
0.22 


+ 0.10 
+ 0.05 
+ 0.02 
+ 0.02 
+ 0.05 


0.22 
1.14 
0.05 


+ 0.05 
+ 0.10 
+ 0.02 
tO) 

+ 0.20 


+ 0.08 
+ 0.05 


B-347 


Gamma 
energies 
(KeV) 


719.6 
725.7 
734.8 
756.6 
770.4 
780.2 
799.2 
870.0 
895.8 
903.9 


+03 
+01 
+ 1.0 
+ 0.5 
+ 0.2 
+ 0.5 
+ 0.2 
+0.1 
+ 0.1 
+ 0.2 


906.9 + 


SESS 


924.9 + 


930.5 
938.2 
949.7 
964.2 
967.3 
980.0 
989.7 
1013.9 
1034.1 
1043.9 
1047.5 
1066.8 


1069.2. - 


1082.2 
1089.3 
1097.5 
1104.3 
1107.9 
1113.8 
1126.9 
1146.9 
1151.7 
1156.4 
1165.3 
1180.5 
1183.3 
1194.1 
1207.4 
1219.7 
1222.0 
1230.0 
1236.6 
1267.1 
1276.5 
1309.8 
1328.5 
1344.6 
1353.6 
1362.6 
1409.0 
1454.3 
1460.5 
1493.2 
1503.0 
1512.0 
1521.9 
1536.1 
1543.1 
1547.3 
1551.7 


+ 0. 

+ 0.5 
+0.5 
+ 0.2 
+ 0.2 
+ 0.1 
+ 0.2 
+ 0.2 
+ 0.6 
+03 
+ 0.2 
+ 0.6 


+01 
+05 


Gamma 
intensities 


Gamma 
energies 


1776.9 +03 


Gamma 
intensities 


0.04 
0.05 
0.03 
0.22 


+ 0.02 
+ 0.03 
+ 0.02 
+ 0.06 


63Eu'*? 


22.5 

72.9 

178.4 + 0.4 
207.9 + 0.4 
251.0 + 1 
254.5 + 0.3 
277.0 + 0.3 
281.1 + 0.5 
327.5 + 0.3 
350.0 + 0.3 
505.9 + 0.3 
528.5 + 0.3 
535.9 + 0.3 
558.4 + 0.3 


760 + 40+ 
0.08 + 0.04 
0.17 + 0.08 
0.06 + 0.03 
0.14 + 0.07 
5.9 +06 
2BY aed) 
0.19 + 0.07 
se) ei? 
3.4 +03 
55° '05 
a3) O'S 
0.46 + 0.1 
0.62 + 0.1 


3Eu! SOm 
6 


209.27 + 0.35 
285.23 + 0.35 
334.04 + 0.20 
372.96 + 0.35 
406.47 + 0.20 
424.96 + 0.35 
438.67 + 0.30 
446.22 + 0.35 
620.48 + 0.35 
632.57 + 0.25 
712.13 + 0.25 
747.12 + 0.30 
831.77 + 0.30 
860.2 + 0.6 

893.6 +04 

921.22 + 0.30 


+07 
+ 0.30 
1998.3 +07 


63Eu 


61.278 + 0.02 

78.830 + 0.02 
205.101 + 0.09 
284.760 + 0.13 
298.031 + 0.03 
305.438 + 0.15 
310.826 + 0.23 
315.132 + 0.11 
333.965 + 0.02 
340.369 + 0.04 


345.968 + 0.13. 


382.063 + 0.05 


0.55 + 0.08t 
100 + 8.0 
TOON ts.) 
0.2 + 0.04 
0.80 + 0.12 
3.34 + 0.30 


5.0 +04 
0.23 + 0.06 


5.6 +04 
0.21 + 0.05 


6.45 + 0.58 
0.46 + 0.1 
5.0 +04 


0.37 + 0.13 


1.45 + 0.19 
2.91 + 0.30 


150 


Gamma 
energies 
(KeV) 


402.252 + 0.07 
439.402 + 0.01 
448.744 + 0.03 
461.788 + 0.02 
464.497 + 0.08 
474.544 + 0.14 
496.298 + 0.23 
505.480 + 0.02 
510.078 + 0.10 
515.776 + 0.03 
520.042 + 0.02 
542.989 + 0.10 
571.244 + 0.02 
584.253 + 0.07 
591.026 + 0.19 
596.334 + 0.09 
607.237 + 0.12 
612.446 + 0.10 
614.908 + 0.09 
667.031 + 0.06 
675.804 + 0.03 
712.139 + 0.02 
731.212 + 0.03 
737.405 + 0.02 
741.475 + 0.02 
748.062 + 0.02 
750.890 + 0.03 
756.473 + 0.11 
759.336 + 0.13 
828.486 + 0.04 
830.860 + 0.05 
836.574 + 0.09 
859.885 + 0.04 
869.250 + 0.03 
899.079 + 0.02 
910.989 + 0.16 
923.371 + 0.06 
1045.975 + 0.06 
1049.065 + 0.02 
1071.251 + 0.10 
1083.081 + 0.10 
1122.762 + 0.05 
1165.546 + 0.17 
1170.605 + 0.02 
1193.801 + 0.02 
1197.125 + 0.02 
1212.956 + 0.12 
1246.984 + 0.01 
1251.077 + 0.11 
1261.831 + 0.04 
1274.1 +04 
1308.755 + 0.03 
1322.037 + 0.07 
1334.064 + 0.04 
1343.877 + 0.02 
1350.386 + 0.08 
1379.064 + 0.20 
1383.431 + 0.30 
13900 +04 
1401.509 + 0.31 
1413.507 + 0.39 
1460.913 + 0.15 
1465.365 + 0.81 
1476.686 + 0.59 
1485.557 + 0.03 
1592.893 + 0.20 
1636.623 + 0.07 
1677.832 + 0.35 
1690.696 + 0.10 
1783.269 + 0.10 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


esBulee™ 


Ann. Rad. 
73.2 +03 
76.8 +03 
85.15 + 0.10 
90.14 + 0.10 
121.92 + 0.10 
2443 +03 
270.97 + 0.15 
344.08 + 0.15 
562.66 + 0.15 
688.9 + 0.15 
841.39 + 0.15 
869.72 + 0.15 
963.10 + 0.15 
970.03 + 0.15 
995.03 + 0.15 


sane 


Ann. Rad. 
121.83 + 0.10 
147.79 + 0.10 
161.41 + 0.10 
166.89 + 0.15 
167.9 +03 
244.54 + 0.15 
251.40 + 0.15 
271.01 + 0.15 
275.07 + 0.15 
284.42 + 0.15 
295.84 + 0.15 
315.37 + 0.15 
324.81 + 0.15 
329.23 + 0.15 
344.19 + 0.15 
366.25 + 0.15 
367.71 + 0.15 
385.91 + 0.15 
411.06 + 0.15 
415.94 + 0.15 
443.96 + 0.15 
488.71 + 0.15 
493.51 + 0.15 
503.41 + 0.15 
563.96 + 0.15 
566.25 + 0.15 
586.17 + 0.15 
674.78 + 0.15 
678.62 + 0.15 
688.88 + 0.15 
719.11 + 0.15 
779.08 + 0.15 
810.54 + 0.15 
841.44 + 0.15 
867.53 + 0.15 


B-348 


Gamma 
energies 
(KeV) 


919.40 + 0.15 
926.98 + 0.15 
964.21 + 0.15 
1005.15 + 0.15 
1086.00 + 0.15 
1089.91 + 0.15 
1112.20 + 0.15 
1213.02 + 0.15 
12340 +03 
1249.95 + 0.15 
1292.62 + 0.15 
1299.18 + 0.15 
1408.11 + 0.15 
1447.93 + 0.15 
1457.76 + 0.15 
1528.94 + 0.15 


Gamma 
intensities 


63Eu! 54 


59.75 + 0.10 
122.91 + 0.10 
145.60 + 0.10 
188.04 + 0.15 
238.34 + 0.15 
247.73 + 0.15 
444.22 + 0.15 
478.23 + 0.15 
581.91 + 0.15 
591.70 + 0.15 
692.38 + 0.15 

23.29 + 0.15 
756.78 + 0.15 
765.74 + 0.15 
815.71 + 0.15 
845.57 + 0.15 
873.24 + 0.15 
904.21 + 0.15 
996.36 + 0.15 

1004.84 + 0.15 
1274.53 + 0.15 
1396.00 + 0.15 
1460.97 + 0.15 
1494.14 + 0.15 
1593.07 + 0.15 
1596.61 + 0.15 


63Eu 


43.37 + 0.05 
58.12 + 0.10 
60.07 + 0.05 
86.60 + 0.05 
105.36 + 0.05 


63Eu 


88.97 + 0.05 
190.37 + 0.10 
199.27 + 0.07 
434.33 + 0.08 
472.57 + 0.08 
490.35 + 0.08 
599.43 + 0.07 
646.23 + 0.07 
709.85 + 0.07 
723.44 + 0.07 
768.27 + 0.20 
797.67 + 0.10 
811.73 + 0.07 


155 


156 


Gamma 
energies 
(KeV) 


820.32 + 0.07 
836.37 + 0.07 
841.10 + 0.31 
858.19 + 0.13 
866.98 + 0.07 
944.06 + 0.07 
960.41 + 0.07 
969.81 + 0.07 
1111.81 + 0.10 
1027.53 + 0.07 
1040.36 + 0.10 
1065.08 + 0.07 
1075.92 + 0.07 
1079.19 + 0.07 
1129.31 + 0.18 
1140.51 + 0.07 
1153.72 + 0.07 
1168.94 + 0.15 
1230.66 + 0.07 
1242.47 + 0.07 
1258.30 + 0.6 
1277.50 + 0.07 
1366.44 + 0.07 
1455.02 + 0.20 
1587.06 + 0.20 
1675.92 + 0.50 
1681.13 + 0.10 
1857.24 + 0.10 
1876.91 + 0.10 
1937.66 + 0.10 
1945.92 + 0.10 
1965.91 + 0.10 
2026.68 + 0.10 
2031.57 + 0.10 
2097.77 + 0.10 
2110.64 + 0.30 
2116.46 + 0.15 
2181.05 + 0.10 
2186.82 + 0.10 
2205.57 + 0.10 
2211.85 + 0.10 
2269.85 + 0.10 


Gamma 
intensities 


Pay ys 2! 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma 
energies 


Gamma Gamma 
energies . Gamma energies 
(KeV) intensities (KeV) 


Gamma 
intensities 


Gamma 
intensities 


Gamma 
intensities 


(KeV) (KeV) 


149.4 + 0.5 
214.2 + 0.7 
252.2 + 0.7 
260.6 + 0.6 
272.2 + 0.6 
299.3 + 0.5 
346.6 + 0.5 
404.2 + 0.7 
459.8 + 0.7 
478.7 + 0.7 
496.3 + 0.6 
516.5 + 0.6 
534.3 + 0.6 
645.2 + 0.6 
663.3 + 0.8 
666.2 + 0.6 
748.4 + 0.5 
762.9 + 0.7 
780.8 + 0.7 
788.8 + 0.5 
812.6 + 0.6 
876.0 + 0.6 
933.0 + 0.6 
938.5 + 0.5 
947.8 + 0.5 


89.48 
97.430 + 0.005 
103.178 + 0.003 
172.85 


B-349 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 


Gamma Gamma 


intensities intensities (KeV) intensities 


actin” 55 
184 
osTb 45.35 + 0.10 
58.03 + 0.10 
123.07 + 0.2 60.03 + 0.10 
2957 +03 72.83 + 0.10 
231.7 +03 74.99 + 0.10 
2477 +02 86,554 0.07 
3466 03 99.02 + 0.10 
3819 404 101.14 + 0.10 
4150 8 105.29 + 0.07 
eos 120.53 + 0.10 
517.9 +03 148.63 5 0.08 
540.10 + 0.25 16h 26.5 at 
5572 402 163.28 + 0.07 
5080 +04 175.20 + 0.10 
64 Pek 203.05 + 0.10 
676.4 Se 0.4 220.69 + 0.10 
6923 403 226.94 + 0.10 
704.6 if 0.5 239.53 + 0.10 
N45 405 262.30 + 0.10 
722.1 +05 268.56 + 0.10 
756.9 re 0.3 281.03 + 0.10 
8155 4 286.93 + 0.10 
873.2 321.74 + 0.10 
i 367.32 + 0.10 
ae 370.70 + 0.10 
9964 402.05 + 0.10 
1004.8 559.09 + 0.10 
8S teen 180.06 + 0.10 
NS os 181.59 + 0.10 
(1x5h0 4. 206.60 + 0.10 
1258.4 +1. 208.22 + 0.10 
e460. 200.48 + 0.10 
1289.0 + 6sTb!© 
1292.0 + esTb!5o™ 
1410.0 + 
1491, 
s ae : 88.4(IT) 86.788 + 0.002 
MS oe 93.919 + 0.006 
+ pe 176.490 + 0.030 
os tb 197.035 + 0.008 5.1 
215.646 + 0.008 3.97 
88.97 + 0.05 230.628 + 0.013 0.09 
111.9 237.638 + 0.086 
115.6 246.489 + 0.016 0.03 
155.2 298.582 + 0.010 26.3 
170.8 309.557 + 0.018 0.87 
199.27 + 0.07 337.324 + 0.030 0.34 
262.5 349.935 + 0.110 
266.9 379.449 + 0.090 
296.3 392.514 + 0.026 51 
356.4 486.075 + 0.080 397 - 
374.0 682.349 + 0.110 0.09 
381.4 765.194 + 0.110 


B-350 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


STL ets IS 
879.333 + 0.070 
962.085 + 0.220 
966.099 + 0.120 
1003.26 + 0.30 
1068.9 + 1.5 
1103.22 + 0.25 
1115.29 +0.19 
1178.12 + 0.19 
1200.21 + 0.37 
12513 +05 
1270-387 (42.0:25 
1311.90 + 0.30 
1358.6 +0.2 
1460.9 +0.2 
15927 402 


ee De 


25.59 + 02 
43.8 
57.38 + 0.18 
74.68 + 0.15 
77.41 + 0.15 
86.81 + 0.15 
103.06 + 0.10 
105.92 + 0.10 
131.61 + 0.10 
298.55 + 0.10 
340 
410 
470 
540 


40 

80.82 + 0.3 
185.18 + 0.25 
260.01 + 0.15 
795.80 + 0.5 
807.53 + 0.2 
882.27 + 0.25 
888.16 + 0.2 


163m 
es1b 


Gamma 
(KeV) intensities (Kev) intensities 


(KeV) intensities (KeV) 


Gamma 


. Gamma 
energies 


16+ 21% 4% 


4x10-“¥ 
1.2 x 10-74% 
9 x J05*7% 


Ann. Rad. 
65.43 
90.38 

115.4 
155.8 
161.4 


181 
184.6 


205.7 


67.3(IT) 


B-351 


Gamma 
intensities 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies Gamma 


(KeV) intensities 


Gamma 
energies 


Gamma 
energies 


Gamma 
intensities 


Gamma 
intensities 


(KeV) 


69.51 + 0.30 

79.79 + 0.30 
100.55 + 0.30 
120.94 + 0.30 
131.86 + 0.30 
152.23 + 0.40 
155.88 + 0.40 
159.43 + 0.40 
173.02 + 0.40 
177.51 + 0.40 
186.09 + 0.40 
252.96 + 0.30 
258.74 + 0.40 
265.91 + 0.40 
296.59 + 0.40 
309.51 + 0.30 
538.20 + 0.40 
706.54 + 0.40 
807.05 + 0.40 
838.36 + 0.40 


Ann. Rad. 
60.1 (IT) 
86.91 + 0.30 
107.7 +07 
196.76 + 0.20 
297.79 + 0.20 


405.5 +1.0 
645.20 + 0.20 
728.00 + 0.20 
753.0 +07 
765.2 +0.7 
826.1 + 1.0 
871.88 + 0.40 
879.28 + 0.20 
962.32 + 0.25 
966.24 + 0.25 

1004.4 +0.7 

1068.8 + 0.7 

1131.3 + 1.0 


Equilibrium 
with 
Ho!®® 


ae 
aE 
a 
ag 
an 
am 
af 
+ 


257 
60.03 + 0.30 
75.03 + 0.40 
77.79 + 0.20 
98.1 + 0.7 
103.00 + 0.20 
137.9 + 1.0 
156.90 + 0.30 
175.08 + 0.30 
210.8 
234.5 
339.7 
416.0 
760 


38.63 
58.88 + 0.40 
81.15 + 0.20 
90.28 + 0.40 
95.46 + 0.40 
184.70 + 0.20 
275.2 +07 
282.48 + 0.20 
302.8 +0.7 
333.8 +07 
392.6 + 1.0 
4243 +10 
936.72 + 0.20 
1220.0 + 0.40 
1319.9 +08 
1374.4 +08 


(KeV) 


67Ho 


80.573 + 0.015 
184.407 + 0.015 
674.991 + 0.040 
705.342 + 0.040 
785.949 + 0.040 

1379.432 + 0.065 
1581.89 + 0.08 
1662.44 + 0.08 
1749.94 + 0.10 
1830.57 + 0.15 


67 Ho 


80.573 + 0.015 
94.653 + 0.030 
119.038 + 0.030 
121.161 + 0.030 
135.238 + 0.035 
140.618 + 0.040 
160.064 + 0.045 
161.748 + 0.045 
184.407 + 0.015 
190.711 + 0.025 
214.763 + 0.045 
215.875 + 0.030 
231.282 + 0.040 
233.28 + 0.09 

239.99 + 0.08 

259.716 + 0.020 
280.456 + 0.020 


} 300.744 + 0.020 


329.12 + 0.08 
339.78 + 0.08 
365.739 + 0.025 
410.941 + 0.025 
451.524 + 0.025 
464.825 + 0.040 
529.813 + 0.030 
570.992 + 0.030 
594.481 + 0.040 
611.522 + 0.065 
639.770 + 0.060 
644.45 + 0.10 
670.509 + 0.040 
691.211 + 0.050 
711.693 + 0.040 
736.67 + 0.08 
752.265 + 0.040 
778.817 + 0.040 
810.309 + 0.040 
830.560 + 0.040 
875.64 + 0.05 
1010.25 + 0.10 
1120.31 + 0.07 

1146.82 + 0.07 


%o 


o 

0.002 + 0.0005 
0.020 + 0.002 
0.015 + 0.002 
0.013 + 0.002 
0.93 + 0.05 
0.181 + 0.009 
0.116 + 0.006 
0.025 + 0.002 
0.008 + 0.001 


166m 


125 +06% 


0.14 + 0.01% 
0.18 + 0.02% 
0.26 + 0.03% 
0.10 + 0.01% 
0.04 + 0.01% 
0.10 + 0.01% 
0.11 + 0.01% 


73.2 +3.7% 


0.22 + 0.02% 
0.55 + 0.07% 
26 40.2% 

0.24 + 0.02% 
0.16 + 0.02% 
0.05 + 0.01% 
1.10 + 0.06% 


298 + 15% 


3.75 + 0.19% 
0.16 + 0.02% 
0.17 + 0.02% 
2.52 + 0.13% 


11.6 +06% 


3.06 + 0.15% 
1.52 + 0.08% 


10.2 +05% 


5.75 + 0.29% 
0.70 + 0.04% 
1.39 + 0.08% 


0.18 + 0.02% 
5.77 + 0.29% 
1.53 + 0.08% 


58.7 +29% 


0.40 + 0.03% 


13.1 +0.7% 


3.30 + 0.17% 


62.7 +3.1% 
10.6 +0.6% 


0.79 + 0.06% 
0.10 + 0.01%} 
0.23 + 0.02% 
0.22 + 0.02% 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
Gamma Gamma Gamma 


: : 2 energies ; ke 
energies intensities awl intensities 


Gamma 


intensities 
(KeV) 


1.00 + 0.05% 
0.23 + 0.02% 
0.55 + 0.03% 
0.59 + 0.03% 


57.1 
73.7 
79.3 
83.4 
133.4 
136.9 
150.4 
207.78 + 0.08 
237.7 
241.1 
260.1 
266.5 
271.7 
304.3 
320.7 
322.8 
331.0 
347.7 
386.6 
403.4 
459.3 
531.58 + 0.1 


79.80 + 0.2 
184.2 + 0.2 
556.9, +05 
741.3 +0.2 
821.1 +03 


205.9 (IT) 
370 


Gamma 
energies 
(KeV) 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


242.4 + 0.2 
248.9 

249.7 

264.4 

275.6 

279.9 + 0.3 
286.1 

292.3 

295.9 

296.9 + 0.3 
306.9 

312.2 

321 

330.5 

336 

345.7 + 03 
346.6 

356.3 + 03 
363 

365.3 

377 

384.1 

389.2 + 03 
400.2 

414 


Gamma 


intensities 


HHH ZEHHHOHH = ffHHHHHEHH 2% FH FH 
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B-354 


Gamma 
energies 
(KeV) 


80.573 + 0.015 
184.39 + 0.05 
214.76 + 0.04 
594.48 + 0.04 
598.8 +03 
654.50 + 0.10 
672.28 + 0.08 
674.91 + 0.08 
691.28 + 0.08 
705.83 + 0.15 
712.83 + 0.15 
727.98 + 0.15 
757.84 + 0.10 
778.83 + 0.08 
785.91 + 0.08 
810.33 + 0.08 
875.63 + 0.08 

1030.37 + 0.03 

1078.86 + 0.15 

1084.78 + 0.20 

1119.15 + 0.13 

1152.32 + 0.05 

1161.91 + 0.07 

1176.68 + 0.04 

1216.08 + 0.09 

1235.41 + 0.04 

1248.80 + 0.12 

1263.44 + 0.07 

1273.53 + 0.04 

1300.74 + 0.06 

1313.31 + 0.28 

1347.12 + 0.05 

1374.21 + 0.04 

1432.18 + 0.12 

1447.84 + 0.09 

1505.04 + 0.08 

1622.48 + 0.20 

1652.80 + 0.07 

1868.0 + 0.1 

1907.63 + 0.16 

2008.41 + 0.26 

2052.2 + 0.2 

2079.5 +02 


Gamma 


intensities 


Gamma 
energies 
(KeV) 


2092.11 + 0.06 
2192.29 + 0.13 


Gamma 
intensities 


eo lime 


ST 
207.78 + 0.08 
266.5 
322.8 
531.58 + 0.1 


100t 


4.18 + 0.3 


eoililinen 


79.80 + 0.2 
+ 0.2 
+ 0.2 
+03 
+ 0.2 
+ 0.2 
+04 
+ 03 
+ 0.4 
Se 
+ 03 
+ 0.5 
+ 0.5 
0 
+ 03 
+ 0.2 
+ 0.2 
EO 
+ 0.3 
+ 0.2 
+03 
+ 0.2 
+ 0.7 
+03 
+ 0.5 
+ 0.5 
+ 0.5 
0.3. 
+ 0.7 
+ 0.7 
lO 

3 +04 
15925 +04 


691m 


170 


84.262 + 0.005 


691m! 1 


691m! 72 


78.70 + 0.08 
90.6 +01 
112.8 +0.2° 
131.8 +0.2° 
133.6 +0.2? 
142.50 + 0.10 
1450 +02 
181.55 + 0.08 
203.6 +03 
238 SectiOae 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma 
energies 
(KeV) 


Gamma 
energies Gamma 


(KeV) intensities 


Gamma Gamma 


intensities 


(KeV) intensities 


358 + 0.2" 
374.1 + 0.3 
399.63 + 0.08 
423.0 +0.2 
4290 + 1.0 
436.07 + 0.08 
490.31 + 0.08 
528.23 + 0.10 
542.0 +0.4° 
565.5 + 0.15 
858.7 +03 
912.10 + 0.08 
964.20 + 0.10 
1003.0 + 0.3 
1040.1 +03 
107635 - 0:17 
1093.68 + 0.08 
1116.0 +03 
M92 0:3 
1154.9 +0.2* 
1184.0 +05 
1205.7 +0.2 
1289.0 + 0.15 
1348.4 + 0.15 
1387.27 + 0.08 
1398.17 + 0.08 
1402.6 + 0.15 
1440.8 +04 
1461.0 +0.1° 
1466.07 + 0.08 
1470.47 + 0.08 
1476.8 + 0.10 
1491.0 + 1.0 
1529.87 + 0.08 
1545.0 + 1.00 
1584.2 + 0.10 


1592.7 + 0.10* 
1608.62 + 0.08 
1622.1 + 0.10 


HH HE HE HE HE 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


44.6 
48.4 


4 
aLu'7° 


Ann. Rad. 
84.262 + 0.005 (IT) 
152.8 
193.5 
221.2 
222:7 
223.8 
228.5 
236.1 
241.7 
251.3 
283.4 
286.8 
301.9 
323.9 
366.4 
369.9 
372.2 


382.8 
384.8 
389.1 
396.2 
410.6 
419.8 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


a1Lut7™ 


7iLu 


Ann. Rad. 


171 
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Gamma 
energies 
(KeV) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
intensities 


el A 


78.73 + 0.12 
90.60 + 0.15 
112.7 
119.1 
134.4 
145.8 
151.7 
163.4 
174.7 
181.4 
196.2 
203.2 
210.2 
228.9 
247.0 
264.6 
269.9 
279.5 
318.8 
323.8 
330.3 
337.4 
352.4 
358.2 
366.5 
372.4 
373.3 
377.4 
399.6 
410.2 
415.9 
422.4 
427.0 
432.5 
437.1 
442.6 
482.3 
486.1 
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44.6 (IT) 
59.1 (IT) 
67.1 (IT) 
76.50 


8% 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma Gamma 


Gamma 
energies Gamma energies 


energies 


Gamma 
Gamma , Gamma Gamma 
energies 


(KeV) intensities (KeV) intensities (KeV) intensities (KeV) intensities 


213.444 + 0.015 
216.673 + 0.015 
237.40 + 0.03 
238.66 + 0.1> 
257.62 + 0.02 
277.35 + 0.05 
296.80 + 0.04 
325.562 + 0.015 
426.371 + 0.015 
454.05 + 0.04 
495.01 + 0.03 
535.02 + 0.04 
574.21 + 0.03 


9;Lu!74 


76.5 
1241.76 + 0.2 
1318.24 + 03 


mcs (ead 


88.878 + 0.015 
93.181 + 0.015 
213.44 + 0.015 
325.562 + 0.015 
426.371 + 0.015 


72Hf" 79m 


72Hf! 80m 


q2Hf'§? 


97.89 +0.1 
114.33 + 0.02 
156.09 + 0.02 
172.54 +0.1 
270.405 + 0.01 


ce § (he 


72Hf' 78m2 


88.878 + 0.015 67 
93.181 + 0.015 18 
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(KeV) 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


B-358 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


0.003% 
6% 
10% 
0.02% 


0.024% 
0.002% 


0.0018 % 
0.13% 


0.0015% 
0.0024 % 


0.009 % 
0.039% 
0.04% 
0.016% 
0.22% 


0.055% 
0.30% 


Gamma 
energies 
(KeV) 


93.4 + 0.2 
103.6 + 0.2 


Gamma 
intensities 


731a'*3” 


146.785 + 0.01 
171.586 + 0.01 
184.951 + 0.01 
318.401 + 0.04 
356.468 + 0.07 


93Ta!®? 


116.41 
152.441 + 0.003 
156.386 + 0.003 


8% 
3.34% 
41% 
1.8% 
0.4% 
57% 
2% 


Gamma 
energies 
(KeV) 


179.394 + 0.004 
222.114 + 0.004 
229.335 + 0.017 
264.079 + 0.009 
927.903 + 0.07 


1257.401 + 0.036 
1273.657 + 0.050 


1453.0 +0.2 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


B-359 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


57.2 

71.95 + 0.03 
106.57 + 0.08 
113.72 + 0.06 
134.24 + 0.03 
206.20 + 0.04 
239.10 + 0.10 
246.35 + 0.07 
479.51 + 0.03 
511.70 + 0.06 
551.51 + 0.10 
588.90 + 0.12 
618.24 + 0.04 
625.42 + 0.07 
685.72 + 0.04 
745.33 + 0.10 
772.85 + 0.07 
864.53 + 0.10 
879.0 +0.5 


1 
74W 


Ann. Rad 


7sRe 
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Gamma 
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Gamma 
energies 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Pee uee 


47.05 + 0.15 

53.04 + 0.15 

87.31 + 0.15 
100.07 + 0.15 
113.62 + 0.15 
116.45 + 0.15 
130.75 + 0.15 
133.72 + 0.15 
145.39 + 0.15 
149.00 + 0.15 
152.37 + 0.15 
156.34 + 0.15 
172.83 + 0.15 
187.47 + 0.15 
189.62 + 0.15 
191.33 + 0.15 
198.29 + 0.15 
214.24 + 0.15 
215.83 + 0.15 


B-360 


Gamma 
energies 
(KeV) 


217.48 + 0.15 
226.16 + 0.15 
247.44 + 0.15 
256.44 + 0.15 
264.07 + 0.15 
276.30 + 0.15 
281.45 + 0.15 
286.53 + 0.15 
295.70 + 0.15 
300.15 + 0.15 
323.36 + 0.15 
339.06 + 0.15 
341.93 + 0.15 
346.13 + 0.15 
351.07 + 0.15 
357.11 + 0.15 


46.73 + 0.15 

52.77 + 0.15 

67.29 + 0.15 

69.22 + 0.15 

82.99 + 0.15 

84.79 + 0.15 

99.11 + 0.15 
107.94 + 0.15 
109.74 + 0.15 
115.90 + 0.15 
117.19 + 0.15 
118.58 + 0.15 
126.49 + 0.15 
125.18 + 0.15 
144.06 + 0.15 
169.01 + 0.15 
192.54 + 0.15 
215.18 + 0.15 
220.15 + 0.15 
221.59 + 0.15 
229.29 + 0.15 
244.36 + 0.15 
245.94 + 0.15 
313.11 + 0.15 
318.09 + 0.15 
354.21 + 0.15 


83.4 
104.7 

111.43 + 0.) 
161.27 + 0.15 
216.53 + 0.15 
252.82 + 0.15 


79283 + 0.10 


Gamma 
intensities 


894.68 + 0.10 
903.20 + 0.10 


Gamma 
intensities 


75Re! 84 


71.11 + 0.15 
87.50 + 0.2 
91.42 + 0.2 
104.80 + 0.1 
111.43 + 0.10 
117.43 + 0.10 
118.67 + 0.20 
124.47 + 0.20 
126.52 + 0.20 
161.27 + 0.15 
169.21 + 0.20 
170.57 + 0.20 
178.27 + 0.20 
180.0 +03 
216.53 + 0.15 
226.72 + 0.15 
252.82 + 0.15 
317.97 + 0.15 
363.97 + 0.25 
384.21 + 0.15 
536.61 + 0.15 
539.24 + 0.20 
641.90 + 0.15 
769.75 + 0.15 
792.83 + 0.10 
850.78 + 0.15 
859.19 + 0.15 
894.68 + 0.10 
903.20 + 0.10 
920.88 + 0.15 
953.64 + 0.20 
962.02 + 0.15 
970.77 + 0.20 
1005.88 + 0.20 
1010.11 + 0.20 
1022.49 + 0.15 
1109.86 + 0.15 
1173.72 + 0.15 
1274.96 + 0.25 
1384 


7 sRe 


1SS0t 3% 


1.7 
1.6 
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100 0.27 
8 


% 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies Gamma : Gamma 


(KeV) intensities intensities 


Gamma 


Gamma ; 
energies 


intensities 


Gamma 


(KeV) intensities 


Ann. Rad. 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued ) 


Gamma Gamma 
energies Gamma energies 


Gamma 
energies 
(KeV) 


Gamma 
energies 


Gamma 
intensities 


Gamma 
intensities 


Gamma 


(KeV) intensities (KeV) intensities (KeV) 


Ann. Rad. 

85.0 

95.6 
115.7 
123.1 
150.5 
155.0 209 
157.0 
158.0 4 38.9 
162.2 116.7 
175.4 148.7 (IT) 
189.3 
222.3 
268.3 
279.6 
312.0 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
energies 
(KeV) 


gears || cana || || sea 
(KeV) intensities (KeV) 


Gamma 
intensities 


Gamma 
intensities 


Palos 


KX 

332.8 + 0.3 
355.4 + 0.3 
446.6 + 0.3 
779.4 + 0.3 
1047.0 + 0.7 
1228.6 + 1.2 
1468.4 + 0.8 
1564.2 + 0.8 


58(1T) Ann. Rad. 
317 


612 


2ilt: 
5.6 103.3 + 0.2 
38 340.7 + 0.4 
4 355.9 + 0.2 
1000-85 % 447.1 + 0.2 
; 521.4 + 0.2 
<3 553.0 + 0.3 
566.4 + 0.4 eae Ann. Rad. 
615.9 + 0.4 
633.5 + 0.3 
647.3 + 0.2 
673.9 + 0.2 = 
693.9 + 0.2 py ae Ann. Rad. 
722.0 + 0.4 
727.3 + 0.2 
760.6 + 0.3 
835.6 + 0.2 
849.4 + 0.3 
868.1 + 0.3 
887.0 + 0.5 
893.0 + 0.5 
904.6 + 0.5 
914.6 + 0.3 
926.0 + 0.5 
1024.6 + 0.3 
1068 +2 
1080.5 + 0.5 
1116.7 + 08 
1281.6 + 0.5 
1341.5 + 0.5 
1355.8 + 0.5 
1394.0 + 0.5 
1482.5 + 0.4 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
intensities 


partes 


52.9 (IT) 
130.2 
279.3 
346 (IT) 
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Gamma 
energies 
(KeV) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
intensities 


aoAu!9? 


Ann. Rad. 


31.9 
220 
290.6 (IT) 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
intensities 


aoAu'?? 


49.828 + 0.004 
158.372 + 0.004 
208.200 + 0.006 


reAlnoy 


32.2 
38.2 
39.5 (IT) 


POAULoe 


30.8 
98.82 + 0.15 
129.12 + 0.15 


9 
zoAu! 6 


107.13 + 0.1 
332.9 + 0.25 
355.7 + 0.3 

425.8 + 03 

520.9 + 0.5 

758.5 + 0.4 

960 
1091.3 + 0.3 


ro Aen 


411.795 + 0.009 
675.883 + 0.018 
087.678 + 0.027 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma 
intensities 


16.2 (IT) 

37.2 (IT) 

53.3 (IT) 

56.7 

61.4 
123.0 (IT) 


197m 


soHg 


130.2 
134.0 (IT) 
165.3 (IT) 
202 

279.3 


eoHg?”? 
279.190 + 0.007 


B-366 


Gamma 
energies 
(KeV) 


23.1 (IT) 
48.7 
259.6 (IT) 
260.9 (IT) 
282.4 (IT) 
411 
586 
635 


Gamma 
intensities 


439.4 + 0.2 
509.4 + 0.3 
520.3 + 0.3 
959.7 + 0.4 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma Gamma 


energies Ss energies 
8 intensities 8 


Gamma 
energies Gamma 


(KeV) intensities 


Gamma 


a ; 
saan energies 


Gamma 


(KeV) (KeV) intensities (Kev) intensities 


233 
252 
277.33 
486 
510.72 
583.169 + 0.013 
763.2 
860 
1094 
2614.611 + 0.060 


209 
ai tl 


129.3 (IT) 
148.9 
240.3 (IT) 
241.1 
335.6 
389.9 
422.1 (IT) 
459.8 
490.4 
547.2 (IT) 
657.6 (IT) 
787.2 (IT) 
961.4 (IT) 


PA de 


0.7% 
° 


176.7 0.2% 
238.60 + 0.007 47% 
32% 

0.16% 


352.8 

367.0 

721.0 
Ann. Rad 


82Pb?7°> 


279.190 + 0.007 994. 
401.28 +03 46% 
680.67 + 0.3 08% 


a2Pb?24= 


373.4 +06 
899.10 + 0.2 
911.66 + 0.2 
cA 


22Pb2°5" 


82Pb7°! 26.22 + 0.11 


284.12 + 0.10 
310.37 + 0.07 
703.40 + 0.03 
1014.22 + 0.06 


Ann. Rad. 


207m 
22Pb 


569.684 + 0.014 100% 
1063.614 + 0.04 100% 


B-367 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


Gamma 
energies 


(KeV) 


26.22 +0.11 
45.43 + 0.075 
90.03 + 0.024 
115.409 + 0.181 
122.466 + 0.083 
129.742 + 0.127 
147.315 + 0.068 
149.505 + 0.236 
157.269 + 0.219 
165.113 + 0.143 
185.293 + O.115 
205.841 + 0.273 
221.024 + 0.135 
235.997 + 0.046 
260.511 + 0.052 
262.815 + 0.067 
282.261 + 0.103 
284.124 + 0.103 


310.369 + 0.069 
313.052 + 0.092 
349.550 + 0.045 
354.598 + 0.053 
361.601 + 0.105 
488.349 + 0.183 
493.701 + 0.033 
498.840 + 0.152 
511.429 + 0.062 
549.855 + 0.014 
553.723 + 0.276 
561.264 + 0.203 
570.581 + 0.030 
573.867 + 0.037 
576.213 + 0.144 
579.781 + 0.020 
609.782 + 0.198 
626.720 + 0.024 
646.065 + 0.060 
688.595 + 0.102 
703.401 + 0.028 
717.352 + 0.104 
720.752 + 0.232 
723.673 + 0.118 
729.676 + 0.225 
744.881 + 0.075 
759.120 + 0.049 
761.470 + 0.099 
772.096 + 0.319 
780.837 + 0.08) 
787.764 + 0.130 
795.692 + 0.075 
800.918 + 0.141 
806.431 + 0.036 
813.813 + 0.046 
828.213 + 0.126 
852.779 + 0.255 
860.103 + 0.089 
871.861 4+ 0.089 
890.087 + 0.021 
894.649 + 0.027 
901.776 + 0.144 
910.843 + 0.037 
922.027 + 0.162 
931.249 + 0.686 
950.763 + 0.067 
971.488 + 0.147 
978.513 + 0.350 
987.557 + 0.300 
1001.896 + 0.039 
1014.218 + 0.059 
1031.720 + 0.276 
1043.661 + 0.04) 


Gamma 
intensities 


0.2332 + 0.022 
0.0465 + 0.007 
0.0314 + 0.006 
0.0755 + 0.001 
0.0216 + 0.006 
0.0352 + 0.010 
0.0466 + 0.013 
0.2806 + 0.037 
0.0987 + 0.017 
0.0926 + 0.012 
0.1664 + 0.043 


3.1038 + 0.338 f° 


1.1908 + 0.172 
1.1461 + 0.030 
4.8029 + 0.545 
0.2648 + 0.044 
0.1771 + 0.019 
1.4781 + 0.083 
0.0767 + 0.002 
0.1787 + 0.033 
0.1895 + 0.055 
0.9765 + 0.103 
0.5467 + 0.115 
3.2392 + 0.091 
8.8773 + 0.236 
0.3873 + 0.104 
0.1970 + 0.057 
13.2248 + 0.723 
1.7325 + 0.321 
1.0763 + 0.073 
16.7838 + 0.422 
0.3556 + 0.080 
1.7814 + 0.062 
0.1963 + 0.029 
0.6343 + 0.058 
100.0000 + 0.000 
0.7737 + 0.154 
0.3716 + 0.093 
0.5270 + 0.093 
0.2556 + 0.164 
2.3298 + 0.150 
3.7326 + 0.203 
2.1655 + 0.225 
0.1131 + 0.024 
1.5576 + 0.270 
0.3587 + 0.051 
0.4267 + 0,128 
0.4230 + 0.064 
0.5268 + 0.153 
1.4921 + 0.196 
0.9586 + 0.107 
0.2291 + 0.043 
1.4043 + 0.274 
1.3232 + 0.132 
2.0553 + 0.129 
2.6969 + 0.215 
0.4171 + 0.067 
5.2527 + 0.202 
0.2010 + 0.031 
0.1803 + 0.004 
1.2799 + 0.076 
0.9149 + 0.169 
0.1241 + 0.027 
53.3456 + 1.175 
1.7873 + 0.191 
3.2914 + 0.181 
0.1260 + 0.024 
23.8732 + 1.309 


B-368 


Gamma 
energies 
(KeV) 


1051.613 + 0.751 
1065.952 + 0.105 
1072.212 + 0.084 
1107.539 + 0.107 
1189.943 + 0.027 
1199.814 + 0.210 
1208.569 + 0.075 
1216.294 + 0.272 
1264.422 + 0.310 
1351.471 + 0.099 
1438.606 + 0.236 
1500.944 + 0.609 
1522.121 + 1.091 
1550.807 + 0.232 
1563.112 + 0.130 
1577.395 + 0.273 
1594.466 + 2.001 
1614.343 + 0.045 
1619.059 + 0.207 
1764.274 + 0.063 
1775.795 + 0.038 
1818.270 + 0.399 
1844.759 + 0.400 
1861.691 + 0.019 
1903.346 + 0.056 
1965,948 + 0.558 
2565.467 + 0.844 
2606.776 + 0.412 


Gamma 
intensities 


0.9954 + 0.117 
0.3714 + 0.081 
7.3423 + 0.348 
0.6296 + 0.160) 
1.6523 + 0.121 


93.0470 + 3.98 

11.0945 + 0.691 
0.1727 + 0.034 
0.0663 + 0.004 
17.4466 + 0.871 
6.7117 + 0.332 
0.0484 + 0.020 
0.1624 + 0.058 
0.0681 + 0.019 


33Bi7°* 


3Bi?°’ 


569.684 + 0.014 
897.3 
1063.610 + 0.04 
1430 
1769.7 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma G Gamma 
ri ma r. 
energies an energies 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma Gamma 


(KeV) intensities (KeV) intensities (KeV) intensities 


222.0 
222.7 
224.0 
249.6 
288.0 
297.1? 
307.5 
bie 0.014% 
369.3 
380.12 
390.1? 
402.4 
405.7 
468.5? 
503.3 
531.7 
629.9 
669.5 
688 
698” 
742.7 
71 
892 
911.8 
948 
955 
992.6 
1020 
1149 
1212 
1280 
1318 
1361 


2614.611 + 0.06 


7210 
ea Ble: m 


1390-1400 complex 4% 
1416 
1509 24% 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 
intensities 


esate 


asAtel2™ 


nsAteue 


y with EC 
32 
113.9 
168.6 
232 
204 
296 
333 
445 
680 
865 
946 
1130 
1370 
1800 
y with x 

68.7 
169 
234 
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Gamma 
energies 
(KeV) 


Gamma 
energies 
(KeV) 


Gamma 


Gamma 
intensities 


intensities 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


amma 
Gamn Gamma Gamma Gamma Gamma Same Gamma 
energies 3 hh energies F ~r 3 oa energies ; we 
intensities intensities intensities EN} anlensitiee 
e 


(KeV) (KeV) 


1.4x1072% 
5 xi OES % 
5 xI0-°Y%, 
1.7 x10-2% 
=8 x1074+¥ 


Saline’: 


y with B~ 
72.13 
158.5 
230.4 
y with EC 
67.8 
185 
255 
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GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
energies 


Gamma 
energies 
(KeV) 


Gamma era Gamma 
energies pe 


(KeV) 


Gamma 
intensities 


Gamma 


intensities Gamma 


intensities 


(KeV) intensities 


91Pa232 


y with EC 
42.37 
y with o 


B-372 


Gamma 
energies 
(KeV) 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma Gamma 


amma 3 
Gamma energies G energies Gamma 


i iti intensities i iti 
intensities (KeV) n intensities 


0.015% 


0.8 
17 


0.7 
0.44 
0.29 
6.3 


34 


3.9 
0.56 

1.1 

1.5 


0.54% 
0.21 
0.13 
0.18 


Gamma 
energies 
(KeV) 


238 
92U 


239 
92U 


43.520 + 0.042 
74.660 + 0.022 
83.822 + 0.307 
86.716 + 0.065 
110.973 + 0.222 
117.658 + 0.030 
174.009 + 0.028 
186.149 + 0.020 
187.396 + 0.036 
190.345 + 0.067 
191.973 + 0.060 
196.850 + 0.100 
201.186 + 0.065 
210.960 + 0.091 
220.531 + 0.017 
228.141 + 0.016 
231.70 + 0.10 
255.27 + 0.123 
258.438 + 0.046 
260.792 + 0.112 
296.963 + 0.070 
301.862 + 0.074 
304.123 + 0.117 
306.836 + 0.042 
312.049 + 0.026 
317.182 + 0.107 
321.901 + 0.132 
326.227 + 0.036 
334.255 + 0.018* 
345.060 + 0.038 
357.858 + 0.036 
361.814 + 0.063 
363.064 + 0.217 
373.524 + 0.016 
378.055 + 0.028 
395.353 + 0.127 
Abe Sei) 
407.645 + 0.051 
434.751 + 0.045 
445.732 + 0.085 
448.141 + 0.024 
452.054 + 0.089 
462.435 + 0.124 
474.487 + 0.109 
486.865 + 0.016 
492.594 + 0.045 
499.091 + 0.177 
504.707 + 0.053 
506.462 + 0.109 
517.851 + 0.084 


Gamma 
intensities 


104.553 % 
1106.989 % 
3.094% 
1,392% 
0.442% 
3.204% 
0.398% 
0.729% 
0.148% 
0.067 % 
0.062% 
0.049% 
0.045% 
0.072% 
0.575 Y, 


0.069, 
0.063% 
0.058%, 
0.051 %, 
0.035%, 
0.036%, 
0.033% 
0.103 % 
0.090, 
0.076%, 
0.027% 
0.080%, 


0.045% 
0.106% 
0.072% 
0.020% 
0.426% 
0.189% 
0.022% 
0.011% 
0.057% 
0.075% 
0.039% 
0.177% 
0.039% 
0.036% 
0.067% 
his % 
0.086% 
0.033% 
0.089% 
0.039% 
0.065%, 


522.080 + 0.076 
532.887 + 0.116 
541.221 + 0.078 
544.608 + 0.059 
548.099 + 0.126 
560.511 + 0.047 
575.295 + 0.026 
577.640 + 0.222 
587.726 + 0.038 
589.709 + 0.116 
602.659 + 0.076 
624.016 + 0.045 
631.080 + 0.017 
662.238 + 0.016 
664.178 + 0.093 
691.091 + 0.044 
695.246 + 0.083 
697.394 + 0.232 
700.748 + 0.079 
703.239 + 0.077 
707.379 + 0.084 
710.171 + 0.208 
714.155 + 0.073 
722.865 + 0.025 
727.345 + 0.155 
730.972 + 0.026 
748.108 + 0.016 
767.643 + 0.100 
772.809 + 0.175 
774.742 + 0.034 
779.78 + 0.200 
788.187 + 0.056 
791.322 + 0.031 

793.576 + 0.084 
812.933 + 0.017 
819.232 + 0.018 
831.834 + 0.075 
840.806 + 0.250 
844.091 + 0.015 
846.466 + 0.060 
866.89 + 0.300 
868.06 + 0.300 
869.88 + 0.300 
874.215 + 0.070 
876.029 + 0.140 
881.353 + 0.169 
884.497 + 0.031 

889.506 + 0.036 
895.412 + 0.130 
913.569 + 0.076 
917.30 + 0.30 

918.80 + 0.40 

920.70 + 0.40 

921.80 + 0.40 

922.80 + 0.50 

928.154 + 0.043 
933.057 + 0.037 
939.241 + 0.284 
943.145 + 0.180 
948.713 + 0.173 
953.677 + 0.190 
959.322 + 0.305 
961.235 + 0.167 
964.351 + 0.037 
974.609 + 0.079 
992.169 + 0.066 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


Gamma 
intensities 


0.053 %, 
0.040 % 
0.054% 
0.089% 
0.044% 
0.131% 
0.269% 
0.028% 
0.486%, 
0.137% 
0.101% 
0.168% 
L.SIRY% 
3.956%, 
0.203% 
0.127% 
0.084% 
0.031% 
0.062% 
0.065% 
0.072%, 
0.029% 
0.092% 
0.623% 
0.051% 
0.254% 
2.234% 
0.097 % 
0.075% 
0.372% 
0.010% 
0.105% 
0.204%, 
0.058 % 
1.732% 
3.176% 


Gamma 
energies 
(KeV) 


1040.567 + 0.199 
1065.70 + 0.300 
1097.070 + 0.102 
1122.40 + 0.300 
1144.80 + 0.300 


Gamma 
intensities 


240 
92U 


o3Np 


y with EC 


236 


0.021% 
0.010% 
0.052% 
0.015% 
0.015% 


a= x10°7,b= x10"3,c= x10-4.d= x1075,e = x10-° 


B-374 


Gamma 
energies 
(KeV) 


44.65 
49.4] 

57.26 

61.48 

67.86 

¥8.06 

106.13 

106.47 

166.4 

181.7 

209.726 + 0.02 
226.4 

28.2 +01 
254.2 
272.809 + 0.09 
277.56 + 0.015 
285.37 +.0.04 
315.83 + 0.04 
334.25 + 0.02 
392.4 

429.5 

434.7 

447.6 

454.2 

461.9 

469.8 

484.3 

492.3 

497.8 

498.7 

504.2 


Gamma 
intensities 


0.077 
3.4 


11.8 

0.12 

0.089 

14] 

0.82 

1.5 

2.1 

0.0016 

0.0037 

0.012 
2.6 x 1074 
S.0cxalDmeg 

0.0016 

0.0011 

0.0010 

0.0060 

0.0031 


TIRXALODS 


240) 
o3Np 


Gamma 
energies 


Gamma 
intensities 


A at 36 


0.031% 
0.012 

6.6 x 10° 
ix 107 * 
1.0 x 10°* 
2.4 x 107* 


anu 


94 Pu 


oaPu 


38.70 + 0.03 
41.99 + 0.10 
46.19 + 0.07 
51.61 + 0.03 
54.01 + 0.05 
56.82 + 0.04 
59.57 
65.73 + 0.08 
67.70 + 0.05 
68.72 + 0.06 
72.79 
74.96 
77.60 + 0.05 


238 


0.038 % 
8 x 10-3 
1 x 1073 
4x10°° 
9 x 107° 
3.5 x 1075 
6x 107° 
<i <xor® 


239 


(1.63 + 0.16)" 
(28 +04}! 
(2.35 + 0.30¥ 
(1.35 + 0.147 
(1.13 + 0.20¥ 
(73 +08 ¥ 


241Am 
(2.7 


(1.4 
(4.2 
Pb K.2 
Pb Kai 
(4.1 


+0.5 
+03 ¥ 
+ 0.6 


+06 f 


GAMMA ENERGIES AND INTENSITIES OF RADIONUCLIDES (Continued) 


78.48 + 0.05 

84.30 Pb K,,; 
84.82 Pb Kg, 
87.34 Pb K,, 
89.94 + 0.06 

94.64 U Ky 
98.46 U Ka, 
99.46 Pu K,, 
102.93 + 0.08 

103.64 Pu K,, 
110.38 U Kg; 
111.29 U Kg: 
114.55 U Kg. 


115.32 + 0.05 
116.18 + 0.05 
117.15 Pu Ky, 
119.89 + 0.08 
120.59 Pu Ky, 
122.35 + 0.12 
123.73 + 0.08 
124.41 + 0.12 
125.00 + 0.12 
129.27 + 0.03 
141.66 + 0.06 
144.18 + 0.08 
146.07 + 0.08 
159.6 +02 
160.07 + 0.13 
161.47 + 0.05 
167.95 + 0.18 
171.37 + 0.08 
173.61 + 0.10 
179.20 + 0.08 
184.53 + 0.15 
188.13 + 0.10 
189.34 + 0.07 
193.13 + 0.12 
195.68 + 0.07 
203.55 + 0.04 
209.34 + 0.08 
225.46 + 0.08 
237.6 +0.2 
238.2 +02 
242.08 + 0.08 
243.38 + 0.07 
244,90 + 0.09 
248.82 + 0.08 
255.38 + 0.07 
258.20 + 0.10 
263.92 + 0.07 
265.68 + 0.12 
297.48 + 0.07 
302.84 + 0.10 
307.71 + 0.10 
311.74 + 0.06 
316.44 + 0.08 
320.83 + 0.06 
323.81 + 0.06 
332.84 + 0.04 
336.14 + 0.05 
341.51 + 0.06 
345.02 + 0.03 
353.60 + 0.10 
361.90 + 0.08 
367.08 + 0.08 
368.57 + 0.08 
371.67 + 0.10 
375.04 + 0.03 
380.19 + 0.05 
382.77 + 0.05 
392.7 +02 


Gamma 


intensities 


(1.7 


(1.1 


(2.6 


(7.4 
(7.1 


(2.8 


(3.0 
(1.9 
(4.8 
(48 
(5.6 
(9.8 
(2.7 
(9.8 
(2.0 
(5.0 
(1.0 
(2.0 
(9.8 
(29 
(2.9 
(2.0 
(4.2 
(14 
(59 
(8.9 
(48 
(1.1 
(1.1 


(1.4 


(9.3 
(2.0 
(4.9 
(7.5 
(6.6 
(3.8 
(1.9 
(3.0 
(4.1 
(7.2 
(3.9 
(2.0 
(9.9 
(4.6 
(4.4 
(43 
(9.4 
(6.0 
(5.0 
(2.7 
(1.1 

(8.2 
(8.1 

(3.9 
(1.5 
(3.0 
(2.5 
(2.7 


a= x10°7,b= x10-3,c= 


+02 ¥ 


+0.2 )f 


+ 0.4 


I+ I+ 
os 
Co oO 


I+ 
S 
rs 


He EO EE Wd Hd dH dH sd 


eeeseresssssseseonerrsseosoo- 
NOROSOMOA—-VWAO—NOSTSCASOIDEWY 


Ssosersesesescsceseeescso 


an —) 
NDAMNAMD=—$ RUNNNWOARAOCWAWOBDUOS Ww 
KOK OK WS 6 ER TR KOK SEK SS KK KKK Oo Ks Ah ee ee ae ee eek eh hk “ke Py oP ad 


+H HHH IEEE EEE Es 


osrsserecoeocoo= 
lbuAwwu-avorv in 00 


XHH+HHHH HH 


393.1 +0.2 

399.54 + 0.09 
410.92 + 0.06 
413.71 + 0.03 
422.62 + 0.05 
426.79 + 0.08 
430.12 + 0.12 
445.78 + 0.12 
451.49 + 0.05 
457.57 + 0.10 
461.09 + 0.10 
481.58 + 0.10 
558.31 + 0.12 
617.45 + 0.10 
618.6 +0.2 

633.3 + 0.2 

640.05 + 0.08 
645.80 + 0.06 
651.98 + 0.10 
655.20 + 0.20 
658.82 + 0.10 
703.52 + 0.10 
717.59 + 0.15 
756.10 + 0.20 
769.12 + 0.15 


=x 107*.e =x 107°. 


pet ee ated es 
NR CO WG OO 


RPRPNAG 
—_—-Ae OS 


a pm a eS 
POs ies 
COD = Ww 


a= 
be 
© 00 


ae 
3 
aE 
a: 
Fis 
Es 
a2 
x 
ie 
an 
aa 
+ 
au 
ae 
r- 
+ 
a 
BE 
SE 
a5 
Ba 
3 
aE 
ae 
+ 


1.4 x 10°5% 


—-Ssoso-So-sSsosoSsSoSo-Ssoo-S59990-59 


NVABOCHWOWOURERUOCKD ANH DBUNHWUY 
SE 8 8h ERK KK 8 Xe OK Se CREEK Sh SNR TR SRE SR Ke 


y with a 
48 

y with EC 
44.70 
49.47 
$7.31 
67.91 

181.8 

209.9 

226.5 

228.3 


Gamma 
intensities 
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Gamma Gamma 
energies intensities 
(KeV) 


Gamma 
energies 


Gamma 
energies 


Gamma 
intensities 


Gamma 
energies 
(KeV) 


Gamma 


Gamma im 
intensities 


intensities (KeV) 


1.4 x107* 
Decl Om 
3 x10-° 


w 


oss 
ao 


1 
we 


' 
o 


' 
> 


Sssesoss 
u 


MK Ie IEE IG) eI eG 


x 
oo 
ew 


y with EC 
755 
840 
946 

y with aw 

42 

146.4 
187.1 
558 


0.014% 
0.012 


y with « 
145 
y with EC 
470 
600 
7 with EC 
252.7 31% 
380.5 35 
384.6 1.5 
y with « 
165.5 43.3 0.014% 
207.4 100.2 0.01 
474 = 160 0.002 
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Gamma Gamma Gamma 
7 F mma 
energies Gamma energies Ga Gamma 


energies ’ z; 
(KeV) intensities 


Gamma 
intensities 


(KeV) intensities (KeV) intensities 
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PERMISSIBLE QUARTERLY INTAKES OF RADIONUCLIDES 
Karl Z. Morgan 


The following table lists the permissible quarterly intakes (oral and inhalation) or radionuclides and critical body organs 
recommended by NCPR for occupational exposure. 


PERMISSIBLE QUARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 
CRITICAL BODY ORGANS RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 


i 


Oral intake Intake by inhalation 
Radionuclide Radioactive Solubility Critical Permissible Critical Permissible 
half-life days state organ quarterly intake organ quarterly intake 

microcuries microcuries 

3-H 4.50E 03 Sol. Body tissue 6.4E 03(2) Body tissue 3.1E 03(2) 
7-BE 5.36E 01 Sol. GI LLI 3.6E 03 Tot. body — 3.5E 03 
Insol. GI LLI 3.6E 03 Lungs 7.5E 02 
14-C 2.00E 06 Sol. Fat 1.6E 03 Fat 2.2E 03 
18-F 7.80E-02 Sol. GI SI 1703 GI SI 3.3E 03 
Insol. GI ULI 1.0E 03 GI ULI 1.6E 03 
22-NA 9.50E 02 Sol. Tot. body 8.0E 01 Tot. body 1.1E 02 
Insol. GI LLI 6.0E 01 Lungs 5.3E 00 
24-NA 6.30E-01 Sol. GI SI 3.8E 02 GI SI 7.6E 02 
Insol. GI LLI 5.6E 01 GI LLI 8.9E 01 
31-SI 1.10E-01 Sol. GIS 1.8E 03 GIS 3.5E 03 
Insol. GI ULI 3.8E 02 GI ULI 6.2E 02 
32-P 1.43E 01 Sol. Bone 3.8E 01 Bone 4.4E 01 
Insol. GI LLI 4.6E 01 Lungs 4.9E 01 
35-S 8.71E 01 Sol. Testes 1.3E 02 Testes 1.7E 02 
Insol GI LLI 5.4E 02 Lungs 1.6E 02 
36-CL 1.20E 08 Sol. Tot. body 1.6E 02 Tot. body 2.2E 02 
Insol. GI LLI 1.2E 02 Lungs 1.4E 01 
38-CL 2.60E-02 Sol. GIS 8.0E 02 GIS 1.6E 03 
Insol. GIS 8.0E 02 GIS 1.3E 03 
42-K 5.20E-01 Sol. GIS 6.2E 02 GI-S 1.2E 03 
Insol. GHELI 4.0E 01 GI LLI 6.7E 01 
45-CA 1.64E 02 Sol. Bone 1.8E 01 Bone 2.0E 01 
Insol. GI LLI 3.6E 02 Lungs 7.5E 01 
47-CA 4.90E 00 Sol. Bone 1.0E 02 Bone 1.1E 02 
Insol. GI LLI 6.6E 01 GI LLI 1.1E 02 
Lungs 1.2E 02 
46-SC 8.50E 01 Sol. GI LLI 7.6E 01 Liver 1.5E 02 
GI LLI 1.5E 02 
Insol. GI LLI 7.6E 01 Lungs 1.4E 01 
47-SC 3.43E 00 Sol. GI LLI 1.8E 02 GI LLI 3.6E 02 
Insol. GI LLI 1.8E 02 GI LLI 2.9E 02 
48-SC 1.83E 00 Sol. GI LLI 5.4E 01 GI LLI 1.1E 02 
Insol. GI LLI 5.4E 01 GI LLI 8.7E 01 
48-V 1.61E 01 Sol. GI LLI 5.8E 01 GI LLI 1.2E 02 
Insol. GI LLI 5.8E 01 Lungs 3.5E 01 
51-CR 2.78E 01 Sol. GI LLI 3.2E 03 GI LLI 6.4E 03 
Tot. body 6.7E 03 
Insol. GI LLI 3.0E 03 Lungs 1.4E 03 
52-MN 5.55E 00 Sol. GI LLI 6.6E 01 GI LLI 1.3E 02 
Insol. GI LLI 6.0E 01 Lungs 8.7E 01 
GI LLI 9.5E 01 
54-MN 3.00E 02 Sol. GEL 2.6E 02 Liver 2.4E 02 
Insol. GI LLI 2.4E 02 Lungs 2.2E O1 
56-MN 1.10E-01 Sol. GI LLI 2.4E 02 GI LLI 4.7E 02 
Insol. GI LLI 2.0E 02 GI LLI 3.3E 02 
55-FE 1.10E 03 Sol. Spleen 1.6E 03 Spleen 5.3E 02 
Insol. GE 4.6E 03 Lungs 6.4E 02 
59-FE 4.51E 01 ee GI LLI 1.2E 02 Spleen 9.3E 01 
nsol. GI LLI 1.1E 02 Lungs 3.3E 01 
57-CO 2.70E 02 = GI LLI 1.1E 03 GI LI 2.2E 03 
nsol. GI LLI 7.6E 02 Lungs 1.0E 02 
58M-CO 3.80E-01 ae ; GI LLI 5.6E 03 GI LLI 1.1E 04 
nsol. GI LLI 4.0E 03 Lungs 5.5E 03 
58-CO - 7.20E 01 Sol GILLI 2.6E 02 GI LI 5.3E 02 
Tot. body 6.0E 02 
Insol GI LLI 1.8E 02 Lungs 3.5E 01 
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PERMISSIBLE QUARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 
CRITICAL BODY ORGANS RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 


Radionuclide 


60-CO 


59-NI 
63-NI 
65-NI 
64-CU 


65-ZN 


69M-ZN 
69-ZN 
72-GA 
71-GE 
73-AS 
74-AS 
76-AS 
77-AS 


75-SE 


82-BR 


86-RB 


87-RB 


85M-SR 
85-SR 
89-SR 
90-SR 
91-SR 
92-SR 
90-Y 
91M-Y 


91-Y 


Radioactive 
half-life days 


1.90E 03 


2.90E 07 
2.90E 04 
1.10E-01 
5.30E-01 


2.45E 02 


5.80E-01 
3.60E-02 
5.90E-01 
1.20E 01 
7.60E 01 
1.75E 01 
1.10E 00 
1.60E 00 


V2 Ee 


1.50E 00 


1.86E 01 


1.80E 13 


4.90E-02 
6.50E 01 
5.05E 01 
1.00E 04 
4.00E-01 
1.10E-01 
2.68E 00 
3.50E-02 
5.80E 01 


Solubility 
state 


Sol 


Insol. 
Sol. 
Insol. 
Sol 
Insol 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 


Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 


Insol. 
Sol. 


Insol. 
Sol. 


Insol. 
Sol. 


Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 
Sol. 
Insol. 


—(Continued) 
Oral intake 
Critical Permissible 
organ quarterly intake 
microcuries 

GILLI 9.8E O01 
GI LLI 7.0E 01 
Bone 4.0E 02 
GI LLI 4.0E 03 
Bone 5.4E 01 
GI LLI 1.4E 03 
GI ULI 2.8E 02 
GI ULI 2.0E 02 
GILL 6.6E 02 
GI LLI 4.2E 02 
Tot. body 2.0E 02 
Prostate 2.4E 02 
Liver 2.6E 02 
GI LLI 3.6E 02 
GI LLI 1.4E 02 
Greer 1.2E 02 
GIS 3.6E 03 
GIS 3.6E 03 
GI LLI 7.4E 01 
GIGI 7.4E 01 
GI LLI 3.2E 03 
GI LLI 3.2E 03 
GIIEET 9.6E 02 
GI LLI 9.2E 02 
GI LLI 1.1E 02 
GI LLI 1.0E 02 
GI LLI 4.0E 01 
GI LLI 3.8E 01 
GI LLI 1.6E 02 
GI LLI 1.6E 02 
Kidneys 6.0E 02 
Tot. body 6.8E 02 
GI LLI 5.4E 02 
Tot. body 5.2E 02 
GI SI 5.6E 02 
GHEE 7.4E 01 
Tot. body 1.3E 02 
Pancreas 1.3E 02 
GI LLI 4.8E 01 
Pancreas 2.2E 02 
GI LE 3.4E 02 
GI SI 1.3E 04 
GI SI 1.3E 04 
Tot. body 1.9E 02 
GUE: 3.4E 02 
Bone 2.4E 01 
GI LLI 5.6E 01 
Bone 8.0E-01 
GI LLI 7.0E 01 
GUILE! 1.4E 02 
GI LLI 9.8E 01 
GI ULI 1.4E 02 
GI ULI 1.2E 02 
GI LLI 4.0E 01 
GI LLI 4.0E 01 
GI SI 6.8E 03 
GI SI 6.8E 03 
GI LLI 5.2E 01 
GPELE! 5.2E 01 


B-379 


Intake by inhalation 


Critical 
organ 


GI LLI 
Tot. body 
Lungs 
Bone 
Lungs 
Bone 
Lungs 
GI ULI 
GI ULI 
GI LLI 
GI LLI 
Tot. body 
Prostate 


Lungs 
Prostate 
GI LLI 
Prostate 
GIS 
GI LLI 
GI LLI 
GLU 
Lungs 
Tot. body 
Lungs 
GREET 
Lungs 
GI LLI 
GI LLI 
GI LLI 
GI LLI 
Kidneys 


Lungs 
Tot. body 


GEELI 
Tot. body 
Pancreas 
Liver 
Lungs 
Pancreas 
Tot. body 
Liver 
Lungs 
GI SI 

GI SI 
Tot. body 
Lungs 
Bone 
Lungs 
Bone 
Lungs 
GI LLI 
GLLLI 
GI ULI 
GI ULI 
GI LLI 
GI LLI 
GI SI 

GI SI 
Bone 
Lungs 


Permissible 
quarterly intake 
microcuries 


2.0E 02 
22 02 
5.SE 00 
2.9E 02 
4.7E 02 
4.0E 01 
1.7E 02 
5.6E 02 
3.3E 02 
1.3E 03 
6.6E 02 
6.6E 01 
8.0E 01 


3.6E 01 
2.4E 02 
2.0E 02 
4.4E 03 
5.8E 03 
1.5E 02 
1.2E 02 
6.4E 03 
4.0E 03 
1.3E 03 
2.4E 02 
2.2E 02 
7.8E 01 
8.0E 01 
6.2E 01 
3.3E 02 
25E02 
7.8E 02 


7.6E 01 
TALE 02 


VE 02 
1.8E 02 
1.8E 02 
2,5E 02 
4.2E 01 
BE 02 
4.0E 02 
4.2E 02 
4.0E 01 
2.5E 04 
2.2E 04 
1.4E 02 
6.6E 01 
Le EOL 
2.2E 01 
7.3E-01 
3.5E 00 
2:7E\ 02 
1.6E 02 
2.7E 02 
1.8E 02 
8.0E 01 
6.4E 01 
1.4E 04 
1.1E 04 
2.2E 01 
2.0E 01 


PERMISSIBLE QUARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 
CRITICAL BODY ORGANS RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 


—(Continued) 
Oral intake 
Radionuclide Radioactive Solubility Critical Permissible 
half-life days state organ quarterly intake 
microcuries 

92-Y 1.50E-01 Sol. GI ULI 1.2E 02 
Insol. GI ULI 1.2E 02 

93-Y 4.20E-01 Sol. Gieiy] 5.4E 01 
Insol. GI LLI 5.4E 01 
93-ZR 4.00E 08 Sol. GI LLI 1.6E 03 
Insol. GI LLI 1.6E 03 
95-ZR 6.33E O01 Sol. GI LLI 1.3E 02 
Insol. GI LLI 1.3E 02 

97-ZR 7.10E-01 Sol. GI LLI 3.6E 01 
Insol. GI LLI 3.6E 01 
93M-NB 3.70E 03 Sol. GI LLI 8.0E 02 
Insol. GPELEI 8.0E 02 

95-NB 3.50E 01 Sol. GI LLI 1.9E 02 
Insol. GI LLI 1.9E 02 

97-NB 5.10E-02 Sol. GI ULI 1.9E 03 
Insol. GI ULI 1.9E 03 

99-MO 2.79E 00 Sol. Kidneys 3.6E 02 
GI LLI 4.8E 02 

Insol. GI LLI 7.8E 01 
96M-TC 3.60E-02 Sol. GI LLI 2.4E 04 
Insol. GI LLI 2.0E 04 

96-TC 4.30E 00 Sol. GI LLI 2.0E 02 
Insol. GI LLI 9.4E 01 

97M-TC 9.20E 01 Sol. GI LLI 7.2E 02 
Insol. GI LLI 3.4E 02 

97-TC 3.70E 06 Sol. GI LLI 3.4E 03 
Insol. GI LLI 1.6E 03 
99M-TC 2.50E-01 Sol. GI ULI 1.1E 04 
Insol. GI ULI 5.6E 03 
99-TC 7.70E 07 Sol. GI LLI 6.6E 02 
Insol. GI LLI 3.2E 02 
97-RU 2.80E 00 Sol. GI LLI 7.2E 02 
Insol. GI LLI 7.0E 02 
103-RU 4.10E 01 Sol. GI LLI 1.6E 02 
Insol. GI LLI 1.6E 02 
105-RU 1.90E-01 Sol. GI ULI 2.2E 02 
Insol. GI ULI 2.0E 02 

106-RU 3.65E 02 Sol. GI LLI 2.4E 01 
Insol. GI LLI 2.4E 01 
103M-RH 3.80E-02 Sol. GIS 2.4E 04 
Insol. GIS 2.4E 04 
105-RH 1.52E 00 Sol. GI LLI 2.6E 02 
Insol. GI LLI 2.0E 02 

103-PD 1.70E 01 Sol. GI LLI 6.8E 02 
Insol. GI LLI 5.4E 02 
109-PD 5.70E-01 Sol. GI LLI 1.8E 02 
Insol. GI LLI 1.4E 02 
105-AG 4.00E 01 Sol. GI LEI 1.9E 02 
Insol. GI LLI 1.9E 02 

110M-AG 2.70E 02 Sol. GI LLI 6.0E 01 
Insol. GI LLI 6.0E 01 

111-AG 7.50E 00 Sol. GI LLI 8.8E 01 
Insol. GI LLI 8.6E 01 
109-CD 4.75E 02 Sol. GI LLI 3.4E 02 
Insol. GI LLI 3.4E 02 

115M-CD 4.30E 01 Sol. Glpieisl 5.0E 01 
Insol. GI LLI 5.0E 0 

115-CD 2.20E 00 Sol. GI LLI is i] 
Insol. GI LLI 7.2E 01 


B-380 


Intake by inhalation 


Critical 
organ 


GI ULI 
GI ULI 
GI LLI 
GI LLI 
Bone 
Lungs 
Tot. body 
Lungs 
GI LLI 
GI LLI 
Bone 
Lungs 
Tot. body 
GI LLI 
Lungs 
GI ULI 
GI ULI 
Kidneys 


GULET 
GELET 
Lungs 
GI LLI 
GEE 
GI LLI 
Lungs 
GI LLI 
Kidneys 
Lungs 
GI ULI 
GI ULI 
GI LLI 
Lungs 
GI LLI 
GULL 
GLI 
Lungs 
GI ULI 
GI ULI 
GI LLI 
Lungs 
GIS 
GIS 
GREE 
GREET 
Kidneys 
Lungs 
GI LLI 
GI LLI 
GI LLI 
Lungs 
GI LLI 
Lungs 
GI LLI 
GIL LEI 
Liver 
Kidneys 
Lungs 
Liver 
Lungs 
GI LLI 
GI LLI 


Permissible 
quarterly intake 
microcuries 


2.4E 02 
1.8E 02 
1.1E 02 
8.6E 01 
8.0E 01 
2.0E 02 
8.0E 01 
2.0E 01 
7.3E 01 
5.6E 01 
7.6E 01 
1.0E 02 
2.9E 02 
3.8E 02 
6.2E 01 
3.8E 03 
2.9E 03 
4.5E 02 


1.3E 02 
4.7E 04 
1.8E 04 
4.0E 02 
1.5E 02 
1.4E 03 
9.5E 01 
6.7E 03 
8.0E 03 
1.8E 02 
2.4E 04 
8.7E 03 
1.3E 03 
3.8E 01 
1.4E 03 
1.1E 03 
3.3E 02 
5.3E 01 
4.4E 02 
3.3E 02 
4.7E 01 
3.5E 00 
4.7E 04 
3.8E 04 
5.3E 02 
3.3E)02 
8.4E 02 
4.7E 02 
3.5E 02 
2.2E 02 
3.8E 02 
5.1E 01 
1.2E 02 
6.4E 00 
1.8E 02 
1.4E 02 
3.3E 01 
3.5E 01 
4.5E 01 
2.2E 01 
2.2E 01 
1.4E 02 
1.1E 02 


PERMISSIBLE QUARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 
CRITICAL BODY ORGANS RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 


Intake by inhalation 


—(Continued) 
Oral intake 
Radionuclide Radioactive Solubility Critical Permissible Critical 
half-life days state organ quarterly intake organ 
microcuries 
113M-IN 7.30E-02 Sol. GI ULI 2.6E 03 GI ULI 
Insol. GI ULI 2.6E 03 GI ULI 
114M-IN 4.90E 01 Sol. GI LLI 3.4E 01 Kidneys 
GI LLI 
Spleen 
Insol. GPLE 3.4E 01 Lungs 
115M-IN 1.90E-01 Sol. GI ULI 7.4E 02 GI ULI 
Insol. GI ULI 7.4E 02 GI ULI 
115-IN 2.20E 17 Sol. GI LLI 1.8E 02 Kidneys 
Insol. GI LLI 1.8E 02 Lungs 
113-SN 1.12E 02 Sol. GI LEE) 1.7E 02 Bone 
Insol. GI LLI 1.6E 02 Lungs 
125-SN 9.50E 00 Sol. GI LLI 3.6E 01 GI LLI 
Insol. GI LLI 3.4E 01 Lungs 
GIRUEI 
122-SB 2.80E 00 Sol. GI LLI 5.8E 01 GEL] 
Insol. GI LLI 5.8E 01 GI LLI 
124-SB 6.00E 01 Sol. GPL 4.6E 01 GI LLI 
Insol. GI LLI 4.6E 01 Lungs 
125-SB 8.77E 02 Sol. GI LU 2.0E 02 Lungs 
Tot. body 
GI LLI 
Bone 
Insol. GI LLI 2.0E 02 Lungs 
125M-TE 5.80E 01 Sol. Kidneys 3:2E 02 Kidneys 
GI LLI 3.6E 02 
Testes 4.4E 02 
Insol. GI LLI 2.4E 02 Lungs 
127M-TE 1.05E 02 Sol. Kidneys 02 Kidneys 
Testes 
Insol. GI LLI 1.1E 02 Lungs 
127-TE 3.90E-01 Sol. GI LLI 5.2E 02 GIL] 
Insol. GI LLI 3.4E 02 GI LLI 
129M-TE 3.30E 01 Sol. GI LLI 6.6E 01 Kidneys 
Testes 
Insol. GI LLI 4.0E 01 Lungs 
129-TE 5.10E-02 Sol. GIS 1.6E 03 GIS 
Insol. GI ULI 1.6E 03 GI ULI 
131M-TE 1.25E 00 Sol. GI LLI 1.2E 02 GI LLI 
Insol. GI LLI 7.4E 01 GI LLI 
132-TE 3.20E 00 Sol. GI ULI 6.4E 01 GI LLI 
Insol. GI LLI 4.2E 01 GI LLI 
126-I 1.33E 01 Sol. Thyroid 3.4E 00 Thyroid 
Insol. GI LLI 1.8E 02 Lungs 
129-I 6.30E 09 Sol. Thyroid 7.6E-01 Thyroid 
Insol. GI LLI 4.2E 02 Lungs 
131-I 8.00E 00 Sol. Thyroid 4.0E 00 Thyroid 
Insol. GI LLI 1.3E 02 GI LLI 
Lungs 
132-I 9.70E-02 Sol. Thyroid 1.1E 02 Thyroid 
Insol. GI ULI 3.6E 02 GI ULI 
133-I 8.70E-01 Sol. Thyroid 1.5E 01 Thyroid 
Insol. GI LLI 8.2E 01 GI LLI 
134-I 3.60E-02 Sol. Thyroid 2.4E 02 Thyroid 
Insol. GIS 1.2E 03 GIS 
135-I 2.80E-01 Sol. Thyroid 4.8E O01 Thyroid 
Insol. GIetict 1.4E 02 GLE 
131-CS 1.00E O01 Sol. Tot. body 4.8E 03 Tot. body 
Liver 
Insol. GI LLI 1.9E 03 Lungs 
134M-CS 1.30E-01 Sol. GIS 1.1E 04 GIS 
Insol. GI ULI 2.2E 03 GI ULI 


B-381 


Permissible 
quarterly intake 
microcuries 


5.3E 03 
4.2E 03 
6.4E O1 
6.7E 01 
71E 01 
USE 01 
1.5E 03 
1.2E 03 
1.5E 02 
2.2E/01 
2OEaO2 
3.3E 01 
7.3E 01 
5.3E 01 
5.5E 01 
1.2E 02 
9.1E 01 
9.3E O1 
1.2E 01 
3.3E 02 
3.6E 02 
4.0E 02 
4.5E 02 
1.7E 01 
DeE02 


8.0E 01 
8.2E 01 
8.7E 01 
2.5E 01 
1.0E 03 
5.3E 02 
4.9E 01 
5.6E 01 
2.0E 01 
3.3E 03 
2.5E 03 
2.4E 02 
P22 E02 
1.3E'02 
6.6E 01 
4.5E 00 
2.0E 02 
1.0E 00 
4.5E 01 
5.3E 00 
2.0E 02 
2.0E 02 
1.5E 02 
5.8E 02 
2.0E 01 
1.3E 02 
3.1E 02 
2.0E 03 
6.4E O1 
2.2E 02 
6.6E 03 
8.0E 03 
2.0E 03 
2.2E 04 
3.6E 03 


PERMISSIBLE Q 
CRITICAL BODY ORGANS 


UARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 


RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 


Oral intake 


Permissible 
quarterly intake 
microcuries 


—(Continued) 
Radionuclide Radioactive Solubility Critical 
half-life days state organ 
134-CS 8.40E 02 Sol. Tot. body 
Insol. GIT 
135-CS 1.10E 09 Sol. Liver 
Spleen 
Tot. body 
Insol. GIL 
136-CS 1.30E 01 Sol. Tot. body 
Insol. GE 
137-CS 1.10E 04 Sol. Tot. body 
Liver 
Spleen 
Muscle 
Insol. GI LLI 
131-BA 1.16E 01 Sol. GI LLI 
Insol. GI LLI 
140-BA 1.28E 01 Sol. GI LLI 
Insol. GI LLI 
140-LA 1.68E 00 Sol. GUE 
Insol. GI LLI 
141-CE 3.20E 01 Sol. GI LLI 
Insol. GI LLI 
143-CE 1.33E 00 Sol. GI LLI 
Insol. GiEti 
144-CE 2.90E 02 Sol. GI LLI 
Insol. GEE 
142-PR 8.00E-01 Sol. Gil 
Insol. GI LLI 
143-PR 1.37E 01 Sol. GI LLI 
Insol. GIL 
144-ND 7.30E 17 Sol. Bone 
Insol. GI LLI 
147-ND 1.13E 01 Sol. GI LLI 
Insol. GI LLI 
149-ND 8.30E-02 Sol. GI LLI 
Insol. GI ULI 
147-PM 9.20E 02 Sol. GI LLI 
Insol. GI LLI 
149-PM 2.20E 00 Sol. GI LLI 
Insol. GI LLI 
147-SM 4.80E 13 Sol. Bone 
Insol. GI LLI 
151-SM 3.70E 04 Sol. GI LLI 
Insol. GI LLI 
153-SM 1.96E 00 Sol. GI LLI 
Insol. GIVE 
152M-EU 3.80E-01 Sol. GI LLI 
Insol. GI LLI 
152-EU 4.70E 03 Sol. GI LLI 
Insol. GI LLI 
154-EU 5.80E 03 Sol. GI LLI 
Insol. GI LLI 
155-EU 6.21E 02 Sol. GI LLI 
Insol. GI LLI 
153-GD 2.36E 02 Sol. GI LLI 
Insol. GI LLI 
159-GD 7.50E-01 Sol. GI LLI 
Insol. GI LLI 


B-382 


1.7E 01 
8.0E 01 
PAPA BA UPA 
2.4E 02 
2.6E 02 
4.6E 02 
1.7E 02 
1.3E 02 
3.0E 01 
3.6E 01 
4.4E 01 
4.8E 01 
8.8E 01 
3.6E 02 
3.4E 02 
5.2E 01 
5.0E 01 
4.8E 01 
4.8E 01 
1.8E 02 


1.8E 02 
8.0E 01 
8.0E O1 
2.4E 01 
2.4E O01 
6.0E 01 
6.0E 01 
9.8E 01 
9.8E O1 
1.3E 02 
1.6E 02 
1.2E 02 


1.2E 02 
5.6E 02 
5.6E 02 
4.4E 02 
4.4E 02 
8.8E O01 
8.8E 01 
1.1E 02 
1.4E 02 
7AE 02 
7AE 02 
1.5E 02 
5.02 
P3E02 
1.3E 02 
PSE 02 
1.5E 02 
4.4E 01 


4.4E O01 
4.0E 02 


4.0E 02 
4.2E 02 
4.2E 02 
1.6E 02 
1.6E 02 


Intake by inhalation 


Critical 
organ 


Tot. body 
Lungs 
Liver 
Spleen 
Tot. body 
Lungs 
Tot. body 
Lungs 
Tot. body 


Lungs 
GI LLI 
Lungs 
Bone 
Lungs 
GI LLI 
GI LLI 
Liver 
GI LLI 
Bone 
Lungs 
GI LLI 
GI LLI 
Bone 
Lungs 
GI LLI 
GI LLI 
GULL 
Lungs 
Bone 
Lungs 
Liver 
GI LLI 
Lungs 
GI LLI 
GI ULI 
Bone 
Lungs 
GI LLI 
GI LLI 
Bone 
Lungs 
Bone 
Lungs 
GI LLI 
GI LLI 
GI LLI 
GLEEI 
Kidneys 
Lungs 
Kidneys 
Bone 
Lungs 
Kidneys 
Bone 
Lungs 
Bone 
Lungs 
GI LEI 
GI LLI 


Permissible 
quarterly intake 
microcuries 


2.4E O1 
8.0E 00 
2.9E 02 
3.3E 02 
3.6E 02 
5.6E 01 
2.4E 02 
1.1E 02 
4.0E 01 


9.1E 00 
7.3E 02 
2.2E 02 
8.0E 01 
2.7E 01 
9.6E O01 
7.6E 01 
2.7 B02 
3.6E 02 
3.6E 02 
9.8E 01 
1.6E 02 
1.3E 02 
6.0E 00 
4.0E 00 
1.2E 02 
9.8E 01 
2.0E 02 
1.1E 02 
5.1E-02 
1.8E-01 
2.2E 02 
2.4E 02 
1.4E 02 
1.1E 03 
9.1E 02 
4.0E 01 
6.0E 01 
1.8E 02 
1.4E 02 
4.4E-02 
1.6E-01 
4.0E 01 
8.7E 01 
3.1E 02 
2.5E 02 
2.5E 02 
2.0E 02 
7.6E 00 
1.1E 01 
2.4E 00 
2.4E 00 
4.4E 00 
5.8E 01 
6.2E 01 
4.5E 01 
1.4E 02 
5.6E 01 
3.1E 02 
2.5E, 02 


PERMISSIBLE QUARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 
CRITICAL BODY ORGANS RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 


—(Continued) 
Oral intake Intake by inhalation 
Radionuclide Radioactive Solubility Critical Permissible Critical Permissible 
half-life days state organ quarterly intake organ quarterly intake 
microcuries microcuries 

160-TB 7.30E O01 Sol. GI LLI 8.8E 01 Bone 6.2E 01 
Insol. GI LLI 9.0E 01 Lungs 2.0E 01 

165-DY 9.70E-02 Sol. GI ULI 8.0E 02 GI ULI 1.6E 03 
Insol. GI ULI 8.0E 02 GI ULI 1.3E 03 

166-DY 3.40E 00 Sol. GI LLI 7.6E 01 GI LLI 1.5E 02 
Insol. GI LLI 7.6E 01 GI LLI 1.2E 02 

166-HO 1.10E 00 Sol. GI LLI 6.2E 01 GI LLI 1.2E 02 
Insol. GI LLI 6.2E 01 GLEPI 1.0E 02 

169-ER 9.40E 00 Sol. GI LLI 1.9E 02 GI LLI 3.8E 02 
Insol. GELEI 1.9E 02 Lungs 2.4E 02 

171-ER 3.10E-01 Sol. GI ULI 2,2E 02 GI ULI 4.4E 02 
Insol. GI ULI 2.2E 02 GI ULI 3.6E 02 

170-TM 1.27E 02 Sol. GI LLI 9.2E 01 Bone 2.2E 01 
Insol. GI LLI 9.2E 01 Lungs 2.2E 01 

171-TM 6.94E 02 Sol. GI LLI 1.0E 03 Bone 6.9E 01 
Insol. GI LLI 1.0E 03 Lungs 1.4E 02 

175-YB 4.10E 00 Sol. GI LLI 22E VO? GI LLI 4.4E 02 
Insol. GI LLI 2.2E 02 GIS IGE 3.6E 02 

177-LU 6.80E 00 Sol. GEE 2.0E 02 GI LLI 4.0E 02 
Insol. GI LLI 2.0E 02 GI LLI 3:3E, 02 

Lungs 4.4E 02 

181-HF 4.60E 01 Sol. GLE 1.4E 02 Spleen 2.4E 01 
Insol. GI LLI 1.4E 02 Lungs 4.5E 01 

182-TA 1.12E 02 Sol. GI LLI 8.0E 01 Liver 2.4E 01 
Insol. GI LLI 8.0E 01 Lungs 1.4E 01 

181-W 1.40E 02 Sol. GI LLI 7.2E 02 GI LLI 1.4E 03 
Insol. GEEEIT 6.4E 02 Lungs 7.8E 01 

185-W 7.40E O01 Sol. GI LLI 2.4E 02 GI LLI 4.7E 02 
Insol. GI LLI 2.2E 02 Lungs 6.9E 01 

187-W 1.00E 00 Sol. GI LLI 1.4E 02 GI LLI 2.7E 02 
Insol. GI LLI 1.2E 02 GI LLI 2.0E 02 

183-RE 7.30E 01 Sol. GI LLI 1.1E 03 Tot. body 1.6E 03 
Insol. GI LLI 5.6E 02 Lungs 9.8E 01 

186-RE 3.79E 00 Sol. GI LLI 1.9E 02 GI LLI 3.8E 02 
Insol. GI LLI 9.4E 01 Giger 1.5E 02 

187-RE 1.80E 13 Sol. GI LLI 5.0E 03 Skin 5.6E 03 

Skin 5.6E 03 

Insol. GI LLI 5.0E 03 Lungs 3.1E 02 

188-RE 7.10E-01 Sol. GI LLI 1.3E 02 GI LLI 2.5E 02 
Insol. GI LLI 6.2E 01 GI LLI 1.0E 02 

185-OS 9.50E 01 Sol. GI LLI LSE, 02 GLELI 2.9E 02 
Insol. GI LLI 1.3E 02 Lungs 2.9E 01 

191M-OS 5.80E-01 Sol. GLEE] 5.0E 03 GI LLI 1.0E 04 
Insol. GI LLI 4.8E 03 Lungs 5.8E 03 

191-OS 1.60E 01 Sol. GILEEI 3.4E 02 GI LLI 6.7E 02 
Insol. GI LLI 3.2E 02 Lungs 2,5E, 02 

193-OS 1.30E 00 Sol. GI LLI 1.2E 02 GI LLI 2.4E 02 
Insol. GLLEL 1.1E 02 GULL 1.7E 02 

190-IR 1.20E 01 Sol. GI LLI 4.0E 02 GI LLI 8.0E 02 
Insol. GI LLI 3.6E 02 Lungs 2.SE 02 

192-IR 7.45E 01 Sol. GI LLI 8.0E 01 Kidneys 7.8E 01 
Insol. GI LLI 7.2E 01 Lungs 1.6E 01 

194-IR 7.90E-01 Sol. GI LLI 6.8E 01 GI LLI 1.4E 02 
Insol. GI LLI 6.0E 01 GI LLI 9.6E 01 

191-PT 3.00E 00 Sol. GI LLI 2.4E 02 GI LLI 4.7E 02 
Insol. GI LLI 2.2E 02 GL LEI 3.5E 02 

193M-PT 3.40E 00 Sol. GI LLI 2.2E 03 GI LLI 4.4E 03 
Insol. GI LLI 2.0E 03 GI LLI 3.3E:03 

Lungs 4.0E 03 

193-PT 1.80E 05 Sol. Kidneys 1.9E 03 Kidneys 6.4E 02 
Insol. GEL 3.0E 03 Lungs 2.0E 02 
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PERMISSIBLE QUARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 
CRITICAL BODY ORGANS RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 


Intake by inhalation 


—(Continued) 
Oral intake 
Radionuclide Radioactive Solubility Critical Permissible Critical 
half-life days state organ quarterly intake organ 
microcuries 
197M-PT 5.60E-02 Sol. GI ULI 2.0E 03 GI ULI 
Insol. GI ULI 1.9E 03 GI ULI 
197-PT 7.50E-01 Sol. GI LLI 2.4E 02 GI LLI 
Insol. GI LLI 228 02 GI LLI 
196-AU 5.60E 00 Sol. GUILE 3.2E 02 GLEE 
Insol. GI LLI 3.0E 02 Lungs 
198-AU 2.70E 00 Sol. GI LLI 1.0E 02 GI LEL 
Insol. GI LLI 9.2E 01 GLEEL 
199-AU 3.15E 00 Sol. GI LLI 3.4E 02 GI LLI 
Insol. GI LLI 3.2E 02 GI LLI 
197M-HG 1.00E 00 Sol. Kidneys 3.8E 02 Kidneys 
Insol. GI LLI 3.4E 02 GLEE 
197-HG 2.70E 00 Sol. Kidneys 6.0E 02 Kidneys 
Insol. GI LLI 9.8E 02 GIgciet 
203-HG 4.58E 01 Sol. Kidneys 3.6E 01 Kidneys 
Insol. GI LLI 2.2E 02 Lungs 
200-TL 1.13E 00 Sol. GI LLI 8.8E 02 GI LLI 
Insol. GUELI 4.4E 02 GI LLI 
201-TL 3.00E 00 Sol. GPLET 6.2E 02 GI LLI 
Insol. GI LLI 3.4E 02 GLEE 
202-TL 1.20E 01 Sol. GI LLI 2.4E 02 GREET 
Insol. GI LLI 1.4E 02 Lungs 
204-TL 1.10E 03 Sol. GI LLI 2.2E 02 Kidneys 
GI LLI 
Insol. Giby 1.2E 02 Lungs 
203-PB 2.17E 00 Sol. GI LLI 7.8E 02 GI LLI 
Insol. GI LLI 7.0E 02 GI LLI 
210-PB 7.10E 03 Sol. Tot. body 2.4E-01 Kidneys 
Kidneys 2.8E-01 
Insol. GI LLI 3.6E 02 Lungs 
212-PB 4.40E-01 Sol. GI LLI 3.8E 01 Kidneys 
Kidneys 4.0E 01 
Insol. GI LLI 3.4E O01 Lungs 
206-BI 6.40E 00 Sol. GI LLI 7.6E 01 Kidneys 
Insol. GI LLI 7.6E 01 Lungs 
207-BI 2.90E 03 Sol. GI LLI L3H 02 Kidneys 
Insol. GIEEEL 1.3E 02 Lungs 
210-BI 5.00E 00 Sol. GI LLI 8.2E 01 Kidneys 
Insol. GI LLI 8.2E 01 Lungs 
212-BI 4.20E-02 Sol. GIS 7.0E 02 Kidneys 
Insol. GIS 7.0E 02 Lungs 
210-PO 1.38E 02 Sol. Spleen 1.4E 00 Spleen 
Kidneys 
Insol. GI LLI 5.8E 01 Lungs 
211-AT 3.00E-01 Sol. Thyroid 3.4E 00 Thyroid 
Ovaries 3.4E 00 
Insol. GI ULI SE}02 Lungs 
220-RN®) 6.40E-04 Lungs 
222-RN®) 3.82E 00 Lungs 
223-RA 1.17E 01 Sol. Bone 1.4E 00 Bone 
Insol. GI LLI 8.4E 00 Lungs 
224-RA 3.64E 00 Sol. Bone 4.6E 00 Bone 
Insol. GL LEI 1.1E 01 Lungs 
226-RA 5.90E 05 Sol. Bone 2.4E-02 Bone 
Insol. GEELI 6.4E 01 Lungs 
228-RA 2.40E 03 Sol. Bone 5.6E-02 Bone 
Insol. GI LLI 5.0E 01 Lungs 
227-AC 8.00E 03 ay ; Bone 3.8E 00 Bone 
nsol. GI LLI 6.0E 02 Lungs 
228-AC 2.60E-01 Sol. GI ULI 1.7E 02 ee 
Bone 
Insol. GI ULI 1.7E 02 Lungs 
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Permissible 
quarterly intake 
microcuries 


4.0E 03 
2.9B,03 
4.7E 02 
3.5E 02 
6.4E 02 
3.8E 02 
2.0E 02 
1.5E 02 
6.7E 02 
5.1E 02 
4.5E 02 
5.3E 02 
7.3E 02 
1.5E 03 
4.4E 01 
7.8E O1 
1.6E 03 
TAEO2 
1.2E 03 
5.5E 02 
4.7E 02 
1.5E 02 
3.8E 02 
4.4E 02 
1.6E 01 
1.6E 03 
1.1E 03 
7.8E-02 


1,5E-01 
1.1E 01 


1.2E 01 
1.2E702 
9.1E 01 
1.1E*02 
8.6E 00 
4.0E 00 
3.6E 00 
6.0E 01 
1.3E 02 
3.1E-01 
3.1E-01 
1.3E-01 
4.4E 00 


2.2E 01 
1.8E 02 
1.8E 01 
1.1E 00 
1.5E-01 
3.5E 00 
4.5E-01 
1.8E-02 
3.3E-02 
4.2E-02 
2.4E-02 
1.5E-03 
1.6E-02 
4.7E 01 
5.3E 01 
1.1E 01 


PERMISSIBLE QUARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 
CRITICAL BODY ORGANS RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 


—(Continued) 
Oral intake Intake by inhalation 
Radionuclide Radioactive Solubility Critical Permissible Critical Permissible 
half-life days state organ quarterly intake organ quarterly intake 

microcuries microcuries 
227-TH 1.84E 01 Sol. GI LLI 3.6E O01 Bone 2.2E-01 
Insol. GI LLI 3.6E 01 Lungs 1.1E-01 
228-TH 7.00E 02 Sol. Bone 1.5E 01 Bone 5.6E-03 
Insol. GI LLI 2.6E 01 Lungs 3.8E-03 
230-TH 2.90E 07 Sol. Bone 3.4E 00 Bone 1.4E-03 
Insol. GI LLI 6.4E 01 Lungs 6.4E-03 
231-TH 1.07E 00 Sol. GI LLI 4.6E 02 GI LLI 9.3E 02 
Insol. GIGLI 4.6E 02 GI LLI 7.5E 02 

232-TH 5.10E 12 Sol. Bone 3.0E 00 Bone 1.2E-03 
Insol. GI LLI 7.6E 01 Lungs 7.3E-03 
234-TH 2.41E 01 Sol. GI LLI 3.4E 01 Bone 3.6E 01 
Insol. GI LLI 3.4E 01 Lungs 2.0E 01 

NAT-TH®) Sol. Bone 2.6E 00 Bone 1.0E-03 
Insol. GI LLI 1.9E 01 Lungs 2.5E-03 
230-PA 1.77E 01 Sol. GI LLI 4.8E 02 Bone 1.1E 00 
Insol. GI LLI 5.0E 02 Lungs 4.9E-01 
231-PA 1.30E 07 Sol. Bone 1.7E 00 Bone 7.1E-04 
Insol. GILES 5.4E 01 Lungs 6.7E-02 
233-PA 2.74E 01 Sol. GI LLI 2.4E 02 Kidneys 3.8E 02 
Insol. GI LLI 2.4E 02 Lungs 1.1E 02 
230-U 2.08E 01 Sol. Kidneys 4.8E 00 Kidneys 1.8E-01 
Insol. GI LLI 9.2E 00 Lungs 7.1E-02 
232-U 2.70E 04 Sol. Bone 1.7E 00 Bone 6.4E-02 
Insol. GI LLI 5.8E 01 Lungs 1.7E-02 
233-U 5.90E 07 Sol. Bone 8.4E 00 Bone 3.3E-01 
Insol. GI ELt 6.4E 01 Lungs 7.5E-02 
234-U 9.10E 07 Sol. Bone 8.6E 00 Bone 3.5E-01 
Insol. GI LLI 6.4E 01 Lungs 7.5E-02 
235-U®) 2.60E 11 Sol. Kidneys 7.4E 00 Kidneys 2.9E-01 
Bone 3.6E-01 
Insol. GI LLI 5.6E O01 Lungs 8.0E-02 
236-U) 8.70E 09 Sol. Bone 9.0E 00 Bone 3.6E-01 
Insol. GI LLI 6.8E 01 Lungs 7.8E-02 
238-U) 1.60E 12 Sol. Kidneys 1.2E 00 Kidneys 4.5E-02 
Insol. GI LLI 7.0E 01 Lungs 8.6E-02 
240-U 5.88E-01 Sol. GI LLI 6.8E 01 GI LLI 1.4E 02 
Insol. GI LLI 6.8E 01 GI LLI 1.1E 02 
NAT-U®) Sol. Kidneys 1.2E 00 Kidneys 4.5E-02 
Insol. GI LLI 3.2E 01 Lungs 4.0E-02 
237-NP 8.00E 08 Sol. Bone 6.2E 00 Bone 2.5E-03 
Insol. GI LLI 7.0E 01 Lungs 7.5E-02 
239-NP 2.33E 00 Sol. GI LLI 2.6E 02 GI LLI 5.3E 02 
Insol. GI LLI 2.6E 02 GI LLI 4.2E 02 
238-PU 3.30E 04 Sol. Bone 1.0E 01 Bone 1.2E-03 
Insol. GI LLI 5.6E 01 Lungs 2.2E-02 
239-PU 8.90E 06 Sol. Bone 9.0E 00 Bone 1.1E-03 
Insol. GI LLI 5.8E 01 Lungs 2.4E-02 
240-PU 2.40E 06 Sol. Bone 9.0E 00 Bone 1.1E-03 
Insol. GI LLI 5.8E 01 Lungs 2.4E-02 
241-PU 4.80E 03 Sol. Bone 4.6E 02 Bone 5.6E-02 
Insol. GI LLI 2.6E 03 Lungs 2.4E 01 
242-PU 1.40E 08 Sol. Bone 9.4E 00 Bone 1.1E-03 
Insol. GI LLI 6.2E 01 Lungs 2.4E-02 
243-PU 2.08E-01 Sol. GI ULI 6.8E 02 GI ULI 1.1E 03 
Insol. GI ULI 6.8E 02 GI ULI 1.4E 03 
244-PU 2.80E 10 Sol. Bone 8.6E 00 Bone 1.0E-03 
Insol. GI LLI 2.2601 Lungs 2.0E-02 
241-AM 1.70E 05 Sol. Kidneys 7.6E 00 Bone 3.6E-03 
Kidneys 3.8E-03 
Insol. GI LLI 5.4E 01 Lungs 6.4E-02 
242M-AM 5.60E 04 Sol. Bone 8.8E 00 Bone 3.5E-03 
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PERMISSIBLE QUARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 
CRITICAL BODY ORGANS RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 


—(Continued) 
Oral intake Intake by inhalation 
Radionuclide Radioactive Solubility Critical Permissible Critical Permissible 
half-life days state organ quarterly intake organ quarterly intake 
microcuries microcuries 
Insol. GI LLI 1.8E 02 Lungs 1.6E-01 
242-AM 6.77E-01 Sol. GI LLI 2.6E 02 Liver 2.4E 01 
Insol. GI LLI 2.6E 02 Lungs 2.9E 01 
243-AM 2.90E 06 Sol. Bone 8.8E 00 Bone 3.5E-03 
Kidneys 3.8E-03 
Insol. GI LLI 5.6E 01 Lungs 6.7E-02 
244-AM 1.81E-02 Sol. GI SI 9.6E 03 Bone 2.5E 03 
Kidneys 2.7E 03 
Insol. GI SI 9.6E 03 Lungs 1.5E 04 
GI(SI 1.5E 04 
242-CM 1.62E 02 Sol. GI LLI 4.8E 01 Liver 7.5E-02 
Insol. GI LLI 5.0E 01 Lungs 1.0E-01 
243-CM 1.30E 04 Sol. Bone 1.0E 01 Bone 4.0E-03 
Insol. GULL 5.0E 01 Lungs 6.2E-02 
244-CM 6.70E 03 Sol. Bone 1.4E 01 Bone 5.6E-03 
Insol. GI LLI 5.2E 01 Lungs 6.2E-02 
245-CM 7.30E 06 Sol. Bone 7.0E 00 Bone 2.9E-03 
Insol. GI LLI 5.6E 01 Lungs 6.7E-02 
246-CM 2.40E 06 Sol. Bone 7.2E 00 Bone 2.9E-03 
Insol. GI LLI 5.6E 01 Lungs 6.6E-02 
247-CM 3.30E 10 Sol. Bone 7.2E 00 Bone 2.9E-03 
Insol. GI LLI 4.4E 01 Lungs 6.7E-02 
248-CM 1.70E 08 Sol. Bone 8.8E-01 Bone 3.6E-04 
Insol. GI LLI 2.6E 00 Lungs 8.2E-03 
249-CM 4.40E-02 Sol. GIS 4.4E 03 Bone 7.8E 03 
Insol. GIS 4.4E 03 GIS 7.1E 03 
249-BK 2.90E 02 Sol. GLEEI 1.2E 03 Bone 5.8E-01 
Insol. GI LLI 1.2E 03 Lungs 7.5E 01 
250-BK 1.34E-01 Sol. GI ULI 4.4E 02 Bone 9.1E 01 
Insol. GI ULI 4.4E 02 GI ULI 7.1E 02 
249-CF 1.70E 05 Sol. Bone 8.2E 00 Bone 9.8E-04 
Insol. GI LLI 4.8E 01 Lungs 6.2E-02 
250-CF 3.70E 03 Sol. Bone 2.6E 01 Bone 3.1E-03 
Insol. GI LLI 5.0E 01 Lungs 6.2E-02 
251-CF 2.90E 05 Sol. Bone 8.6E 00 Bone 1.0E-03 
Insol. GI LLI 5.2E 01 Lungs 6.2E-02 
252-CF 8.03E 02 Sol. GI LLI 1.5E 01 Bone 4.0E-03 
Insol. GI LLI 1.5E 01 Lungs 2.0E-02 
253-CF 1.80E 01 Sol. GI LLI 2.8E 02 Bone 5.3E-01 
Insol. GI BET 2.8E 02 Lungs 4.7E-01 
254-CF 5.60E 01 Sol. GI LLI 2.4E-01 Bone 3.3E-03 
Insol. GI LLI 2.4E-01 Lungs 3.1E-03 
253-ES 2.00E 01 Sol. GI LLI 4.6E 01 Bone 4.7E-01 
Insol. GI LLI 4.6E 01 Lungs 3.8E-01 
254M-ES 1.60E 00 Sol. GI LLI 3.8E 01 Bone 3.3E 00 
Insol. GI LLI 3.8E 01 Lungs 3.6E 00 
254-ES 4.80E 02 Sol. GI LLI 2.8E 01 Bone 1.2E-02 
Insol. GI LLI 2.8E 01 Lungs 6.7E-02 
255-ES 3.00E 01 Sol. GI LLI 5.6E 01 Bone 3.1E-01 
Insol. GI LLI 5.6E 01 Lungs 2.5E-01 
254-FM 1.35E-01 Sol. GI ULI 2.4E 02 Bone 4.0E 01 
Insol. GI ULI 2.4E 02 Lungs 4.4E 01 
255-FM 8.96E-01 Sol. GI LLI 6.6E 01 Bone 1.0E 01 
Insol. GI LLI 6.6E 01 Lungs 6.7E 00 
256-FM 1.11E-01 Sol. GI ULI 1.8E 00 Bone 1.7E 00 
Insol. GI ULI 1.8E 00 Lungs 1.1E 00 


i : 
és Pes quarterly intakes Bt calculated from values of (MPC), and (MPC), recommended by the NCRP for occupational exposure (see NBS Handbook 

an CRP Report No. 32)* except for uranium, ?°Sr, and certain transuranic isotopes given by the ICRP (see ICRP Publications 2 and 6).** Specifically, 
ny where indicated in the footnotes, the quarterly intakes are calculated to two-digit accuracy as 91 x 2 x 107 x (MPC), and 91 x 2200 x (MPC), 
where 91 ~ days/quarter,2 x 10’ ~ cc of air breathed/day, 2200 ~ cc of water intake/day, and (MPC),, (MPC), are uCi/cc of air and water recommended 
as limits for occupational! exposure for the 168-hour week. These quarterly intakes are calculated for standard adult man and would be expected to deliver 
a total dose (= dose commitment) to the critical organ of 1/4 the maximum permissible annual dose (MPD) recommended as limiting by the NCRP for 
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PERMISSIBLE QUARTERLY INTAKES (ORAL AND INHALATION) OF RADIONUCLIDES AND 
CRITICAL BODY ORGANS RECOMMENDED BY NCRP FOR OCCUPATIONAL EXPOSURE (1) 
—(Continued) 


occupational exposure. These limiting MPD are the following: Bone, skin, thyroid—MPD = 30 rem; blood-forming organs, lenses of the eyes, gonads— 
MPD = 5S rem/yr; other organs—MPD = 15 rem/yr. These limits are not appropriate for exposure of the population or, specifically, for persons below 
the age of 18 years. For more detailed information on appropriate exposure limits recommended by the NCRP, see NBS Handbook 69 and NCRP Report 
No. 32.* 

The abbreviations GI, S, SI, ULI, and LLI refer to gastrointestinal tract, stomach, small intestine, upper large intestine, and lower large intestine, respec- 
tively. 

With few exceptions, the above intakes do not take account of chemical toxicity which should be considered separately. 

? This intake includes absorption through the skin (see ICRP Publication 2, p. 22).** 

3 The daughter isotopes of ??°Rn and ???Rn are assumed present to the extent they occur in unfiltered air (see NBS Handbook 69, p. 12).* For all other 
isotopes, the daughter elements are not considered as part of the intake and if present must be considered on the basis of the rules for mixtures. 

* These are provisional values for 73*Th and nat-Th (see footnote, p. 83, NBS Handbook 69).* 

5 A curie of natural uranium is here considered to correspond to 2.94 g and a curie of natural thorium to 9.0 g of these materials (see NBS Handbook 
69, p. 14).* For soluble nat-U, 73%U, ?3°U, and ?*5U these limits are based on considerations of chemical toxicity (see ICRP Publication 6, p. 13).** 

* NBS Handbook 69, Maximum Permissible Body Burdens and Maximum Permissible Concentrations of Radionuclides in Air and Water for Occupational 
Exposure, 1959 (available from the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C. 20402). NCRP Report No. 32, 
Radiation Protection in Educational Institutions, 1966 (NCRP Publications, P.O. Box 4867, Washington, D.C. 20008). 

** Recommendations of the International Commission on Radiological Protection, \CRP Publication 2 (Pergamon Press, London, 1959) or with the biblio- 
graphy, Healthy Phys. 3, 1-380 (June 1960); ICRP Publication 6 (A Pergamon Press Book, 1964, distributed by The Macmillan Co., New York). 


B-387 


19S T'80$ 423 6€IT 6°99 L'OET v6S v'yss 6'68r T'yL@ V'€Z 
89s vis Ove SSIT ZL El 109 19S 96 LL@ €€7 
sos vs ove S'SII TLy TET 109 T9¢ 96 L'Lt €€°7 
€°808 yTEeL € 76 6£91 ZL9 T'8sI ss8 86L TSOL o'v6E TEE 
ST pel 8S PST $0'971 Ss'SoP $9061 ST'EE SL'687 Sb 607 $9'0ST St bb St’s 
0'6zI- LSSII- UL¢l- vel $78 6'6£7- 9°91 Le9- $@I- L’87Z- 6 L9Z- 
7'007- €18T- 8 7E7- €°0LZ S91I- 8°66E- 619 (ig a $'88I- L'L6E- T0S¢- 
orl Tel Tel Iv 299'T 2891 LOT 3¥9'T q99'T 
€SL'0 $0760 8E0'T 887 Itz TP¥l oL9T'0 1S7'0 €7S°0 2$0'°T gft's 
osT'o 0770 8470 €7S°0 87S°0 6E'€ >%0°0 290'0 S710 2$7'0 gst 
vel Let $'S7Z SISE L'09 9°85 SEI €91 €0°8Z vL'91 v8ly 
GE LUE v9 0'r8 Sy O'r1 €€ 6€ i) o'r OT 
ss 6s OTT V's 197 wS@ 6s OL V2 TL SI 
TILT 6717 7661 7 89€I vLLs 61S £7'96 Se LOI 9L'T9I L70°L8 ZE6'ET 
60r 830s OLY LE SEI 801 0'EZ 8°SZ 68 3°07 ZL'S 
LeL 885° 16 Ls 9°88S ¥'8rZ + P61 vip v OP 0'0L v'Le €01 
¥1000°0 9700°0 671 ¥09°0 8£6°0 €ZL°0 078 9E'L £69 vey 
zr0 oz 96 ws OL "pS ‘T19 “6S 91s "ETE 
700°0 8£0°0 98'T 180 sel ¥0'T SIT 9°01 86'6 st'9 
TIST TyIT “08 1789 ‘pt 0'0L ‘OOTE 00%Z 06€1 “0071 “STI 
$46 EVIL 61'0S 8S°'Tp Ly'97 Ley S61 8'6r1 LL'98 16'bL €08°L 
Z69¢'b €19'r 9068'0 ¥008'T 6zE'T LOL’6 8678 $68'S 666 Z00°9T 
6L7°0 887'0 9550'0 yZI1'0 0£80'0 909'0 81s°0 89£°0 £65°0 666°0 
eses SLvs 67°€9 Sb S6T 19°06 10°¢T STIOT SS OIl S6'E8 8h'bZ 2560 
79° 617- y81Z- 98°607- ELL 8P78I- yl 6ST- 6TII- 9'9ST- 7'68I- L9°8¢7- et CL7- 
€€9€- T19€- L8°S¢e- 6 LOI- 9¥'967- S ver ¥'691- 6'6b7- 9°80€- 9STe 20°8S¢- 
10°S8 81°06 SELL 08°6£7 ST'60I 8707 $0'99T St071 Sv'L8 Or'Lz 9It'y 
yl 88I- LOZ8I- 8°S6I- See 0'v9T- L8°7S7- TLOI- 06°7S1- L’sst- 8¥0'9b7- ¥£6°897- 
L'90€- SE L67- v'0ZE- €0°87- TE9T- T ETH $'09I- T@7- €'70€- 68°01y- 80°7S¢- 
869'T 6zH'T ISv'l OLL'0 8IL'0 6680'0 s6a's SPL'E €8L'T 70060 p8LT'0 
9010 7680'0 18L0°0 18#0'0 8rr0'0 19S00°0 89€°0 vE7'0 €lIl'o 79S0'0 vITIO'O 
‘a ‘o "N ‘HN "HO ‘H 4 y Iv 2N °H 
se) 


SASV9D JO SALLYadOUd DINADOAUD 


“ayeumxoiddy , 
“DN8T- 10 4.Z67-3W g 


“sorydsoune 97 }V 
“6€-@ “d 08 810398] UOTsIZAUOD 10.4 :ajoNy 
*OT X (,UI/N) 
<OT x (,w/3y) 
79/84 
(eynjosqe) ,“Ul/q] amsseid [eonUD 
>| ° 
Do 
do einjeleduss} [EOQUD 
une | “W.€67—887 
une T'D.0%-ST “9/45 
e0T X 
(84/f) ‘une [ ‘1 ST°88Z 
2-84 /TeOy ‘Une | ‘DST : 
10 4 -Q1/M “Une T “4.65 = 
<OT X (34/f) 
34 /TEO¥ quod 
Q/mgq — BuNpul je UOTSTY Jo BOF 
OT X (84/f) 
8y/TeO4 yujod SupIoq 
q/ue 78 UOHEZOdRA Jo jef] 
oOT X (-Ul/N) 
2/34 qurod Suqjpour 38 
2Uy/q Pros Jo omnssoad ode, 
/34 quiod 
13/41: Sumfog ye Aysuep pmbr] 
/3% yuyod 
33/4 = Bumcg 38 Aysuap sodep 
une T ‘4, 
une td, 
une T ‘A. iujod Sup PH 
une lt ‘a, 
uye tT ‘D, 
uge Td, quod Sumog 
1/34 ‘Une T ‘D,0 
3/41 “Une T “A_,ZE Aarsued 
suop Puce pus Ayodo1g 


B-388 


CONVERSION FACTORS FOR TABLE OF 
CRYOGENIC PROPERTIES OF GASES 


To convert from To Multiply by 
Ibs ft~3 kg m7? 16.018 
Ibs in. ~? Nm”? 6894.8 
Ibs ft? INemip- 47.880 
BTU lb"! Aly Fee 2324.4 
cal g7! Wikoee 4184 
cal g-' °F Tike gee 4184 

VISCOSITY AND THERMAL 
CONDUCTIVITY OF NITROGEN AT 
CRYOGENIC TEMPERATURES 


The viscosity and thermal conductivity of nitrogen gas 
for the temperature range 5 K—135 K_ have been 
computed from the second Chapman-Enskog 
approximation. Quantum’ effects, which become 
appreciable at the lower temperatures, are included by 
utilizing collision integrals based on quantum theory. A 
Lennard-Jones (12-6) potential was assumed. The 
computations yield viscosities about 20% lower than 
those predicted for the high end of this temperature range 
by the method of corresponding states, but the agreement 
is excellent when the computed values are compared with 
existing experimental data. 


Teak n, micropoise ; ey 
4.575 4.16639 1.10990 
5.49 4.85525 1.29307 
6.405 5.54773 AT 7S 
12320 6.24722 1.63156 
8.235 6.95025 1.85020 
9.15 7.65067 2.03666 

35725 10.95231 2.91729 

18.3 13.85738 3.69313 

22.875 16.55204 4.41068 

27.45 19.21670 5.11847 

32.025 21.9423 5.84208 

36.60 24.7606 6.59077 

41.175 27.67445 7.36545 

45.75 30.67422 8.16348 

54.9 36.8747 9.81383 

64.05 43.2469 11.51005 

82.35 56.146 34 14.94298 

915 62.54767 16.64610 

P3725 92.96598 24.74580 


From Pearson, W. E., NASA Technical Note D-7565, 
National Aeronautics and Space Administration, 1974 
(available from Superintendent of Documents, U.S. 
Government Printing Office, Washington, D.C.). 
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DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 
IUPAC 1957 Rules. 
Section A. Hydrocarbons 


Section B. Fundamental Heterocyclic Systems 


These rules are taken from ‘Definitive Rules for the Nomenclature of Organic Chemistry’ which were 
adopted unanimously by the Commission on Nomenclature and by The Council of the International 
Union of Pure and Applied Chemistry at Paris 1957, and subsequently published by Butterworths Scien- 
tific Publications on behalf of the Union. The extracts are printed here by permission of the Union and 
of Butterworths Scientific Publications. Future ‘tentative’ rules will be published in the Bulletin of the 
Union, and when made ‘definitive’ in its Journal ‘Pure and Applied Chemistry.’ 


RULES 
A. HYDROCARBONS 


Acyclic Hydrocarbons 
A-1 


1.1.—The first four saturated unbranched acyclic hydrocarbons are called methane, ethane, propane 
and butane. Names of the higher members of this series consist of a numerical prefix and the termination 
‘“ane.’”’ Examples of these numerical prefixes are shown in the table below. The generic name of saturated 
acyclic hydrocarbons (branched or unbranched) is “‘alkane.”’ 


Examples: 

n n n n 
1 Methane 12 Dodecane 22 Docosane 32 Dotriacontane 
2 Ethane 13 Tridecane 23 Tricosane 33 Tritriacontane 
3 Propane 14 Tetradecane 24 Tetracosane 40 Tetracontane 
4 Butane 15 Pentadecane 25 Pentacosane 50 Pentacontane 
5 Pentane 16 Hexadecane 26 Hexacosane 60 Hexacontane 
6 Hexane 17 Heptadecane 27 Heptacosane 70 Heptacontane 
7 Heptane 18 Octadecane 28 Octacosane 80 Octacontane 
8 Octane 19 Nonadecane 29 Nonacosane 90 Nonacontane 
9 Nonane 20 Eicosane 30 Triacontane 100 Hectane 

10 Decane 21 Heneicosane 31 Hentriacontane 132 Dotriacontahectane 

11 Undecane 


1.2.—Univalent radicals derived from saturated unbranched acyclic hydrocarbons by removal of 
hydrogen from a terminal carbon atom are named by replacing the ending ‘‘-ane’’ of the name of the 
hydrocarbon by ‘‘-yl.”” The carbon atom with the free valence is numbered as 1. As a class, these radicals 
are called normal, or unbranched-chain, alkyls. 


Examples: 5 4 3 2 1 
Pentyl CH;—CH,—CH,—_-CH,—__CH .,— 
10—2 1 
Undecyl CH;—{CHo] »—CH.— 
A-2 


2.1.—A saturated branched acyclic hydrocarbon is named by prefixing the designations of the side 


chains to the name of the longest chain present in the formula. 


Example: 


5 4 3 2 1 
CH;—CH:—_CH—CH.—CH; 


Hz 
3-Methylpentane 
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These names are retained for unsubstituted hydrocarbons only 


Isobutane (CH;3)2CH—CH; 

Tsopentane (CH;)20H—CH,—CH; 
Neopentane (CH3)4C 

Isohexane (CH;)2»>CH—CH,—CH.—CH; 


Chemical Abstracts index names for the above compounds are 2-methylpropane, 2-methylbutane, 2,2-dimethylpropane, and 
2-methylpentane. 


2.2.—The longest chain is numbered from one end to the other by arabic numerals, the direction being 
so chosen as to give the lowest numbers possible to the side chains. When series of locants containing the 
same number of terms are compared term by term, that series is ‘lowest’? which contains the lowest 
number on the occasion of the first difference. This principle is applied irrespective of the nature of the 
substituents. 


Examples: 


GH,—CH,—CH—CH,—CH, 


H; 
3-Methylpentane 


5 3 2 1 
GH,—CH—CH,—CH—CH—CH; 
bux, bn, bu, 
2,3,5-Trimethylhexane (not 2,4,5-Trimethylhexane) 
6 5 3 2 1 
GH,—CH,—CH—CH—CH,;—CH,—CH,_CH,—CH—CH, 
H; CH; bu, 
2,7,8-Trimethyldecane (not 3,4,9-Trimethyldecane) 
5 2 1 
CH,—CH,—CH,—CH,—CH —CH—CH;—CH,—CH; 
H; bu,—cH;—CH, 
5-Methyl-4-propylnonane (not 5-Methyl-6-propylnonane since 4,5 is lower than 5,6) 


2.25.—Univalent branched radicals derived from alkanes are named by prefixing the designation of 
the side chains to the name of the unbranched alky] radical possessing the longest possible chain start- 
ing from the carbon atom with the free valence, the starting atom being numbered as 1. 


Examples: 


1-Methylpentyl 
2-Methylpenty] 
5-Methylhexyl 


CH,CH,CH.CH,CH(CH;)— 
CH,CH,CH,CH(CH,)CH.— 
(CH;):CHCH.CH,CH.CH.— 


These names are retained for the unsubstituted radicals only 


Isopropyl (CH;)2»>CH— 
Isobutyl (CH;),CHCH.— 
sec-Butyl CH;CH.CH— 

H; 
tert-Butyl] (CH;)3C— 
Isopentyl (CH;)»>CHCH,CH,— 
Neopentyl (CH;);CCH.,— 

CH; 

tert-Pentyl CH,CH,C_ 

H; 
Isohexyl (CH;) 2»>CHCH.CH.CH,— 


2.3.—If two or more side chains of different nature are present, they may be cited (a) in order of increas- 


ing complexity or (b) in alphabetical order. 


(a) The side chains are arranged in order of increasing complexity by applying the following criteria 


in series until a decision is reached: 


(i) The less complex is that containing the smaller total number of carbon atoms. 


Examples: CH; 
cH,—¢_ 
H; 


less complex than 


5 4 3 2 i 
CH 3—CH.—_CH.__-CH .__CH .— 
C-2 
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(ii) The less complex is that containing the longer straight chain. 


Example: CH; CH; 

4 3 ul 1 3 A 1 
CH;—CH,—CH—CH,—_ less complex than CH;—C—CH.— 

H; 


(iii) The less complex is that whose longest substituent has the lower locant. 


Example: CH; CH; 
CH; CH, less complex than H, CH; 
5 4 7 a 5 4 2 x 1 
CH;—CH:;—_CH—CH—CH.— CH;—CH,—_CH—CH—CH,— 


(iv) The less complex is that whose next longest substituent has the lower locant. 


Example: CH; CH; 
H,. CH; less complex than CH; du, 
5 4 A A 1 B) a, z. 2 1 
CH;—CH,—CH—CH—CH,.— CH;—CH—CH—CH.—CH..— 


(v) The less complex is that which is the more saturated. 


Example: 


3 2 ns 2 1 
CH;—CH.,—CH,— less complex than CH;—CH=CH— 


(vi) The less complex is that whose multiple linkage has the lower locant. 


Example: 


3 2 2 
CH;—CH=CH— less complex than ¢H,=CH—CH,— 


(b) The alphabetical order is decided as follows: 


(i) The names of simple radicals are first alphabetized and the multiplying prefixes are then inserted. 


Example: CH;—CH, CH; 
7 6 5 u i 2 1 
CH;—CH:—CH,—_CH—C—CH:.— CH; 
H; 


ethyl is cited before methyl, thus 4-Ethyl-3,3-dimethylheptane 


(ii) The name of a complex radical is considered to begin with the first letter of its complete name. 
Example: CH; 
1 * 3 4 5 
CH;—CH—CH—CH.—CH,—CH,; 
13 12-8 yi 6 5 4 3 2 1 
CH;—[CH2];— Bop ipeeme igs ter Cs 
CH;—CH, 


dimethylpenty] (as a complete single substituent) is alphabetized under “‘d,”’ thus 
7-(1,2-Dimethylpentyl)-5-ethyltridecane 


(iii) In cases where complex radicals are composed of identical words, priority for citation is given to 
that radical which contains the lowest locant at the first cited point of difference in the radical. 


Example: CH; CH; 
CH,_CH,—CH—CH, bu—cH,—CH.—CH, 
13 12-9 As 7 ch 6 4 3 2 1 
CH;—[CH2],—CH—CH.—_CH—CH,—CH.—-CH;—-CH.— CH; 
6-(1-Methylbutyl)-8-(2-methylbutyl)tridecane 


Chemical Abstracts has long been a proponent of the alphabetical order for prefixes. The alphabetical order as given in A-2.3(b) 
is the order used by Chemical Abstracts. 
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2.4.—If two or more side chains are in equivalent positions, the one to be assigned the lower number is 
that cited first in the name, whether the order of citation is based on complexity or on the alphabetical 


order. 


Examples: 
(a) Order based on complexity (b) Alphabetical order 
8 7 6 5 4 3 2 1 8 7 6 5 4 3 2 } 
CH;—CH,—CH,;,—_CH— CH—CH,—CH,— CH; CH,—CH,—CH,—_CH—CH—CH,—CH,—CH; 
cu,—cH, bun, H; CH,—CH; 
4-Methyl-5 ethyloctane 4 Ethyl-5-methyloctane 
8 7 6 5 4 3 2 1 8 7 6 6 4 38 2 1 
CH;,—CH,—CH,—_CH—CH—CH.—CH,—CH; CH;—CH.—CH,.—_CH—CH—CH,—CH.,—CH,; 
cu,_¢H du, du, H—CH; 
H; Uniahate cu,—cn, ee 
4-Propyl-5-isopropyloctane 4-Tsopropyl-5-propyloctane 


2.5.—The presence of identical unsubstituted radicals is indicated by the appropriate multiplying 
prefix di-, tri-, tetra-, penta-, hexa-, hepta-, octa-, nona-, deca-, undeca-, etc. 


Example: CH; 
5 4 i, 7 1 
CH;—CH.—C—CH,.—CH; 


H; 
3,3-Dimethylpentane 
The presence of identical radicals each substituted in the same way may be indicated by the appropriate 


multiplying prefix bis-, tris-, tetrakis-, pentakis, etc. The complete expression denoting a side chain may 
be enclosed in parentheses or the carbon atoms in side chains may be indicated by primed numbers. 


Example: CH; 
1x | 


3x 2x 
CH;—CH.—C—CH; 
10 9 8 7 6 | 4 3 2 1 
CH;—CH.—CH,.—CH,— CH,—_C—CH,—_ CH,_ CH—CH,; 
CH;—CH.—C—CH; bu, 
H; 


(a) Use of primes and order of complexity, * indicates primed numbers: 2-Methyl-5,5-bis-1’,1’-dimethylpropyldecane. 
(b) Use of parentheses and alphabetical order, * indicates unprimed numbers: 5,5-Bis(1,1-dimethylpropyl)-2-methyldecane. 
(c) Use of primes and alphabetical order, * indicates primed numbers: 5,5-Bis-1’,1-dimethylpropyl-2-methyldecane. 


Chemical Abstracts uses parentheses and the alphabetical order without primes (A-2.5(b)). Chemical Abstracts would name the 
example in (b) 2-Methyl-5,5-di-tert-pentyldecane. 
CH; 


4x 3x Qe lx 
CH;—CH.—CH,—C— CH; 
13 12—10 9 8 7| 6 5 4 3 2 1 
CH;—[CH2];—CH:—_CH.—C—CH.—CH»—_CH.,_ CH CH »_CH 
ok ** ok ** ' * 


5 4 3 2 
CH;—CH,.—CH,—CH.—C— CH, 
H; 


(a) Use of primes and order of complexity, * indicates primed numbers, ** indicates doubly primed numbers: 7-1’,1/-Di- 
methylbutyl-7-1”’, 1’’-dimethylpentyltridecane. 

(b) Use of parentheses and alphabetical order, * and ** indicate unprimed numbers: 7-(1,1-Dimethylbutyl)-7-(1,1-dimethyl- 
pentyl)-tridecane 


2.6.—If chains of equal length are competing for selection as main chain in a saturated branched 
acyclic hydrocarbon, then the choice goes in series to: 


(a) The chain which has the greatest number of side chains. 


Example: 


CH,—CH,—CH—CH—¢H—6H_—GH, 
du, du, du, dn, 


H.—CH; 
2,3,5-Trimethyl-4-propylheptane 


C-4 
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(b) The chain whose side chains have the lowest-numbered locants. 


Example: 


1 6 5 4 3 2 1 
CH;—CH,—CH—CH—CH,.—CH—CH; 
H; CH, H; 
H—CH,; 


H; 
4-Isobutyl-2,5-dimethylheptane 


(c) The chain having the greatest number of carbon atoms in the smaller side chains. 


CH; CH; CH; CH.—CH; 
CH,CH.CH_CH _dn_cH, CH,—¢H—CH,—CHCH.CH, 
ep ak 10 9 SN ep 5 4 3 2 1 


Vides 
CH;CH,CH—CH:—CH—CH,; CH.—CH—CH.—CHCH.CH; 
H; H; H; H; 
7,7-Bis(2,4-dimethylhexy])-3-ethyl-5,9,11-trimethyltridecane 
(d) The chain having the least branched side chains. 


(1) Here the choice lies between two possible main chains of equal length, each containing six side chains in the same posi- 
tions. Listing in increasing order, the number of carbon atoms in the several side chains of the first choice as shown and of the 
alternate second choice results as follows: 

first choice jee ome he Ae 
second choice ee le all, 
The expression, ‘‘the greatest number of carbon atoms in the smaller side chains,”’ is taken to mean the largest side chain at 


the first point of difference when the size of the side chains is examined step by step. Thus, the selection in this case is made at 
the fourth step where 2 is greater than 1. 


CH,—CH,—CH—CH,—CH, 
14 13—8 7 7 5 4 3 2 I 
GH CH | CH__CH-CH. CH, CH-~CH_CH, 


2 5 
CH, -1CHil- CH; CH-—CH.—CH;-CH;—CH.—_CH, 
6-(1-Ethylpropyl)-7-(1-pentylhexy])tetradecane 


A-3 


3.1.—Unsaturated unbranched acyclic hydrocarbons having one double bond are named by replacing 
the ending ‘‘-ane’”’ of the name of the corresponding saturated hydrocarbon with the ending ‘‘-ene.” If 
there are two or more double bonds, the ending will be ‘‘-adiene,”’ ‘‘-atriene,”’ etc. The generic names of 
these hydrocarbons (branched or unbranched) are ‘‘alkene,”’ ‘‘alkadiene,’’ ‘‘alkatriene,’’ etc. The chain 
is so numbered as to give the lowest possible numbers to the double bonds. 


Examples: 
6 5 4 3 2 1 
2-Hexene CH;—CH,—CH.—_CH=CH—CH,; 
4 3 2 1 
1,4-Hexadiene | CH;,—CH=CH—CH,—CH=CH, 
These non-systematic names are retained 


Ethylene CH,=—CH, Allene CH,=C=CH, 


Chemical Abstracts retains allene for the unsubstituted hydrocarbon only. 


3.2.— Unsaturated unbranched acyclic hydrocarbons having one triple bond are named by replacing 
the ending ‘‘-ane”’ of the name of the corresponding saturated hydrocarbon with the ending ‘‘-yne.”’ If 
there are two or more triple bonds, the ending will be ‘‘-adiyne,” ‘‘-atriyne,”’ etc. The generic names of 
these hydrocarbons (branched or unbranched) are ‘‘alkyne,” ‘“‘alkadiyne,” ‘‘alkatriyne,”’ etc. The chain 
is so numbered as to give the lowest possible numbers to the triple bonds. 


The name ‘‘acetylene’”’ for HC =CH is retained. 


3.3.—Unsaturated unbranched acyclic hydrocarbons having both double and triple bonds are named 
by replacing the ending ‘‘-ane”’ of the name of the corresponding saturated hydrocarbon with the ending 
‘Cenyne,” ‘-adienyne,”’ ‘‘-atrienyne,’’ ‘‘-enediyne,” etc. Numbers as low as possible are given to double 
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and triple bonds even though this may at times give ‘‘-yne’’ a lower number than ‘‘-ene.’’ When there is a 
choice in numbering the double bonds are given the lowest numbers. 


Examples: 
1,3-Hexadien-5-yne HC=C—CH=CH—CH=CH, 
3-Penten-1l-yne ¢H,—CH=CH—C=CH 
1-Penten-4-yne HC=C—CH.—CH=CH, 


3.4.—Unsaturated branched acyclic hydrocarbons are named as derivatives of the unbranched hydro- 
carbons which contain the maximum number of double and triple bonds. If there are two or more chains 
competing for selection as the chain with the maximum number of unsaturated bonds, then the choice 
goes to (1) that one with the greatest number of carbon atoms; (2) the number of carbon atoms being 
equal, the one containing the maximum number of double bonds. In other respects, the same principles 
apply as for naming saturated branched acyclic hydrocarbons. The chain is so numbered as to give the 
lowest possible numbers to double and triple bonds in accordance with Rule A-3.3. 


Examples: CH.—CH.—CH; 
3 2 1 
3,4-Dipropyl]-1,3-hexadien-5-yne CH aan —=C—CH=CH, 
6 5 4 
H.—CH,—CH; 
7 6 5 4 3 2 
5-Ethynyl-1,3,6-heptatriene CH.—=CH—CH—CH=CH—CH+=CH, 
=CH 
CH; 
6 ‘. 4 3 2 1 
5,5-Dimethyl-1-hexene CH;— : —CH,—CH,—CH=CH; 
CH; 
a 6 5 4 3 2 1 
4-Vinyl-1-hepten-5-yne CH;,—C=C—CH—CH.—CH+=CH; 
H=CH, 


The name ‘‘isoprene”’ is retained for the unsubstituted compound only 
CH; 
cu,—cu—=cH, 


3.5.—The names of univalent radicals derived from unsaturated acyclic hydrocarbons have the endings 
‘““enyl,’’ ‘‘-ynyl,” ‘‘-dienyl,’’ etc., the positions of the double and triple bonds being indicated where 
necessary. The carbon atom with the free valence is numbered as 1. 


Examples: Ethynyl CH=C— 
2-Propynyl CH=C—CH.— 
1-Propenyl] CH;—CH=CH— 
2-Butenyl] CH;:—CH=CH—CH,.— 
1,3-Butadieny] CH.,=CH—CH=CH— 
2-Pentenyl CH;—CH.—_CH=CH—CH.— 
2-Penten-4-ynyl CH=C—CH=CH—CH,.— 


Exceptions: These names are retained 


Vinyl (for ethenyl) CH.—=CH— 

Allyl (for 2-propenyl) CH,=CH—CH.— 
Isopropenyl CH.=C— (for unsubstituted radical only) 
(for 1-methylviny]) "3 
H; 


3.6.— When there is a choice for the fundamental chain of a radical, that chain is selected which con- 
tains (1) the maximum number of double and triple bonds; (2) the largest number of carbon atoms, and 
(3) the largest number of double bonds. 


Examples: 10 9 8 1 6 5 4 3 orca 
CH;—CH=CH—CH=CH—CH—CH=CH—C=C— 
H.—CH.—_CH=CH—CH; 
5-(3-Pentenyl)-3,6,8-decatrien-1-ynyl 
C-6 = 
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12 11 10 9 8 7 6 5 4 3 2 1 

CH;—CH,—C=C—CH=CH—CH—CH=CH—CH=CH—CH-;— 
éu=cH—cH=cH—cuH, 

6-(1,3-Pentadieny])-2,4 7-dodecatrien-9-ynyl 
ll 10 9 8 vi 6 5 4 3 2 1 
CH;—CH=CH—CH=CH—CH—CH=CH—CH=CH—CH, 
H=CH—C=C—CH,; 
6-(1-Penten-3-ynyl)-2,4,7,9-undecatetraenyl 
CH ¢H=c ¢HS 


H.—CH,—CH.,—CH,—-CH,—_CH,_CH »_-CH CH; 
2-Nonyl-2-butenyl 


A-4 


4.1.—Bivalent and trivalent radicals derived from univalent acyclic hydrocarbon radicals whose 
authorized names end in ‘‘-yl’’ by removal of one or two hydrogen atoms from the carbon atom with the 
free valences are named by adding ‘‘-idene”’ or ‘‘-idyne,”’ respectively, to the name of the corresponding 
univalent radical. The carbon atom with the free valence is numbered as 1. 

The name ‘‘methylene”’ is retained for the radical CH.=. 


Examples: 
Methylidyne! CH= 
Ethylidene CH;—CH= 
Ethylidyne CH;—C= f 
Vinylidene CH.=—C= 


Isopropylidene? (CH3)2.C= 


4.2.—The names of bivalent radicals derived from normal alkanes by removal of a hydrogen atom from 
each of the two terminal carbon atoms of the chain are ethylene, trimethylene, tetramethylene, etc. 


Examples: 
Pentamethylene —-CH,—CH,—CH,—CH.—CH.— 
Hexamethylene CH.—CH,—CH,—-CH:—__CH CH 2. 


Names of the substituted bivalent radicals are derived in accordance with Rules A-2.2 and A-2.25. 


Example: 
2 1 
Ethylethylene —CH,—CH— 


H.—CH; 
The name ‘‘propylene’”’ is retained 
Sam akin 


4.3.—Bivalent radicals similarly derived from unbranched alkenes, alkadienes, alkynes, etc., by remov- 
ing a hydrogen atom from each of the terminals carbon atoms are named by replacing the endings ‘‘-ene,”’ 
“diene,’’ ‘“‘-yne,’’ etc., of the hydrocarbon name by ‘‘-enylene,”’ ‘-dienylene,’’ ““-ynylene,”’ etc., the posi- 
tions of the double and triple bonds being indicated where necessary. 


Example; 
Propylene —CH,—CH=CH— 
The name ‘‘vinylene”’ is retained (for ethenylene) 
—CH=CH— 
Names of the substituted bivalent radicals are derived in accordance with Rule A-3.4. 
Examples: 
4 Propyl-2-pentenylene —_CH,—CH—CH=CH—CH,— 
H.—CH:—CH; 


4.4.—Trivalent, quadrivalent and higher valent acyclic hydrocarbon radicals of two or more carbon 
atoms with the free valences at each end of a chain are named by adding to the hydrocarbon name the 


(1) The group —CH— may be referred to as the ‘‘methine”’ group. 
(2) For unsubstituted radical only. 
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terminations ‘‘-yl’” for a single free valence, ‘‘-ylidene” for a double and ‘‘-ylidyne”’ for a triple free val- 
ence on the same atom (the final “e” in the name of the hydrocarbon is elided when followed by a suffix 
beginning with “-yl”). If different types are present in the same radical, they are cited and numbered 
in the order of “-yl” “-ylidene,” “-ylidyne.” 


ee Butanediylidene =CGH—CH,—CH,—CH= 
Butanediylidyne Ge CH, CH: Cas 
1-Propanyl-3-ylidene =CH—¢H,—CH,— 
Propadienediylidene =¢ =¢ == 
2-Pentenediylidyne =(—CH,—CH =CH—C= 
1-Butanyliden-4-ylidyne =(—¢CH,—CH,—CH= 


4.5.—Multivalent radicals containing three or more carbon atoms with free valences at each end of a 
chain and additional free valences at intermediate carbon atoms are named by adding the ending ‘‘-triyl,”’ 
‘“tetrayl,”’ ‘‘-diylidene,”’ ‘‘diylylidene,”’ etc., to the hydrocarbon name. 


Examples: 


3 2 1 3 2 1 
—CH,—CH—CH.— —CH.,—C—CH.— 
[ 
1,2,3-Propanetriyl 1,3-Propanediyl-2-ylidene 


Monocyclic Hydrocarbons 
A-11 


11.1.—The names of saturated monocyclic hydrocarbons (with no side chains) are formed by attaching 
the prefix ‘‘cyclo” to the name of the acyclic saturated unbranched hydrocarbon with the same number 
of carbon atoms. The generic name of saturated monocyclic hydrocarbons (with or without side chains) 
is ‘‘cycloalkane.”’ 


Examples: H, 
H / ae! 
2 
Cc H.C CH, 
ea d 
H.C CH; H, Hz 
C 
Hz 
Cyclopropane Cyclohexane 


11.2.—Univalent radicals derived from cycloalkanes (with no side chains) are named by replacing the 
ending ‘‘-ane”’ of the hydrocarbon name by ‘“‘-yl,’”’ the carbon atom with the free valence being numbered 
as 1. The generic name of these radicals is ‘‘cycloalkyl.”’ 


Examples: H 
c= 
H ot XS 
Mees H.Cé 2CH» 
H.C3 2CH> ee eet 
4 
C 
Hy 
Cyclopropyl Cyclohexyl 
11.3.—The names of unsaturated monocyclic hydrocarbons (with no side chains) are formed by sub- 
stituting “‘-ene,” ‘‘-adiene,” ‘‘-atriene,”’ ‘‘-yne,” ‘‘-adiyne,”’ etc., for ‘‘-ane’’ in the name of the correspond- 
ing cycloalkane. The double and triple bonds are given numbers as low as possible as in Rule A-3.3. 
Examples: H H H. H. He H 
C 7. C—C—C—C x 
< ee A. 
aie 2CH H.Cs 2CH H.C* Scu 
H.C, OH. HG, CH “G=Geeete 
4 S é Va Hz H2 
H, H 
Cyclohexene 1,3-Cyclohexadiene 1-Cyclodecen-4-yne 


The names “‘fulvene’’ (for methylenecyclopentadiene) and ‘‘benzene”’ are retained. 
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11.4.—The names of univalent radicals derived from unsaturated monocyclic hydrocarbons have the 
endings ‘‘-enyl,”’ ‘‘-ynyl,’’ ‘dienyl,’ etc., the positions of the double and triple bonds being indicated 
according to the principles of Rule A-3.3. The carbon atom with the free valence is numbered as 1, except 
as stated in the rules for terpenes(see Rules A-72 to A-75). 


Examples: ee xno Veena 
1 1 
H.C5 1. HC5 2CH 
| 
HC! =O He! sabes 
2-Cyclopenten-1-yl 2,4-Cyclopentadien-1l-yl 


The radical name “phenyl” is retained. 


The point of attachment is numbered 1 and the double and triple bonds are given numbers as low as possible. The number 1 
for the point of attachment is given in the radical name to emphasize the fact that the point of attachment takes precedence 
over the double and triple bonds (except with terpenes which have fixed numberings). 

11.5.—Names of bivalent radicals derived from saturated or unsaturated monocyclic hydrocarbons by 
removal of two atoms of hydrogen from the same carbon atom of the ring are obtained by replacing the 
endings ‘‘-ane,’”’ ‘-ene,’’ ‘-yne,’’ by ‘‘-ylidene,”’ ‘-enylidene”’ and ‘‘-ynylidene,”’ respectively. The carbon 
atom with the free valences is numbered as 1, except as stated in the rules for terpenes. 


Examples: | 
( A 
an Na H,C® 2CH 
H.C® ?CH, He | 
5 3CH 
Pirie ter N Va 
C 
H 
Cyclopentylidene 2,4-Cyclohexadien-1-ylidene 


11.6.—Bivalent radicals derived from saturated or unsaturated monocyclic hydrocarbons by removing 
a hydrogen atom from each of two different carbon atoms of the ring are named by replacing the endings 
‘“ane,”’ ‘-ene,’’ ‘‘-diene,”’ ‘‘-yne,”’ etc., of the hydrocarbon name by ‘‘-ylene,”’ ‘‘-enylene,”’ ‘“-dienylene,”’ 
‘“ynylene,”’ etc., the positions of the double and triple bonds and of the points of attachment being indi- 
cated. Preference in lowest numbers is given to the carbon atoms having the free valences. 


Examples: H H 
wes Se 
H C H C 
or Assen gn 
C Aste ar HCs 2CH 
ie aS aS | 
H.C5 7GHs H.C; cue He, CH 
: an \ 4 
Hc! CH c C 
H ies 
H 
1,3-Cyclopentylene 3-Cyclohexen-1,2-ylene 2,5-Cyclohexadien-1,4-ylene 


The name “phenylene’”’ is retained 


eB 


Phenylene (p-shown) 
A-12 


12.1.—These names for substituted monocyclic aromatic hydrocarbons are retained 


CH,—CH—CH, CH, CH, 
H 
ile g ue 
Cumene ee (p-shown) Mesitylene 
HC=—CH, CH; H; CH, 
ty 
Styrene Toluene Xylene (o-shown) 
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12.2.—Other substituted monocyclic aromatic hydrocarbons are named as derivatives of benzene or 
of one of the compounds listed in Part 1 of this rule. However, if the substituent introduced into such a 
compound, is identical with one already present in that compound, then the substituted compound is 
named as a derivative of benzene (see Rule 61.4). 

Chemical Abstracts makes certain exceptions to the last part of this rule in order to favor a larger parent, although still treating 
like groups alike, e.g., an ar-methyl derivative of cymene is indexed at Cumene, dimethyl-, not at Benzene, isopropyldimethyl-. 

12.3.—The position of substituents is indicated by numbers except that o- (ortho-), m- (meta-) and 
p- (para-) may be used in place of 1,2-, 1,3-, and 1,4-, respectively, when only two substituents are present. 
The lowest numbers possible are given to substituents, choice between alternatives being governed by 
Rule A-2 so far as applicable, except that when names are based on those of compounds listed in Part 1 
of this rule the first priority for lowest numbers is given to the substituent(s) already present in those 
compounds, 


Examples: CH.—CH; CH.—CH; CH=CH, 


| 
H.—CH.—CH.—-CH.—- CH; CH.—CH; H.—CH; 
1-Ethyl-4-pentylbenzene or 1,4-Diethyl- 4-Ethylsty- 


p-Ethylpentylbenzene benzene or p- __—srene or p- 
Diethyl- Ethylstyrene 
benzene 


Chemical Abstracts limits the use of o-, m- and p- to like substituents when both are expressed as prefixes, e.g., p-diethyl- 
benzene, 1-ethyl-4-pentylbenzene. However, when one substituent is expressed in the name, m-, o- or p- is used to indicate 
the position of the second and different substituent, e.g., o-ethylcumene. 


CH=CH), CH; CH,—CH.—CH; 
CH; | CH; 
fi oe 
aK * 
OH=cH, oes oes 
1,4-Divinylben- _1,2,3-Trimethyl- 1,2-Dimethy]-3- 
zene or p-Divinyl- benzene, not propylbenzene 
benzene, not p- Methylxylene or 3-Propyl- 
Vinylstyrene nor Dimethyl- o-xylene 
toluene 


CH.—CH:—CH:—CH; 
| | CH:—CH:—CH; 
xe 


x 
CH,—CH,; 
1-Ethyl-2-propyl-3-butylbenzene (Order of complexity) 
or 1-Butyl-3-ethyl-2-propylbenzene (Alphabetical order) 


12.4.—The generic name of monocyclic and polycyclic aromatic hydrocarbons is ‘‘arene.”’ 


A-13 


13.1.—Univalent radicals derived from monocyclic aromatic hydrocarbons and having the free valence 
at a ring atom are given the names listed below. Such radicals not listed below are named as substituted 
phenyl radicals. The carbon atom having the free valence is numbered as 1. 


Phenyl C.H; 


H;C CH; 
CH; 
y a Me 
—CH 
x 
“\ 
CH; H, 
Cumenyl (m-shown) Mesityl 
CH; CH; 
Ve yee 
aS 
CH; 
Tolyl (o-shown) Xylyl (2,3-shown) 
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13.2.—Since the name phenylene (0-, m-, or p-) is retained for the radical —C,H,— (exception to Rule 
A-11.6) bivalent radicals formed from substituted benzene derivatives and having the free valences at 
ring atoms are named as substituted phenylene radicals. The carbon atoms having the free valences are 
numbered 1,2-, 1,3-, or 1,4- as appropriate. 


13.3.—These trivial names for radicals having a single free valence in the side chain are retained: 


Benzyl C.H,—CH.— 

Cinnamyl C.H,—CH=CH—CH.— 
Phenethyl CH tH cH 
Styryl C.H,—CH=CH— 
Trityl (CeH;)3C— 


Chemical Abstracts limits trityl to the unsubstituted radical. 


13.4.—Multivalent radicals of aromatic hydrocarbons with free valences in the side chain are named in 
accordance with Rule A-4. 


Examples: Benzylidyne C,H;—C= 
B a 
Cinnamylidene C.H -_CH=CH—CH= 
A-14 


14.1.—The generic names of univalent and bivalent aromatic hydrocarbon radicals are ‘‘aryl’’ and 
“arylene,”’ respectively. 


Fused Polycyclic Hydrocarbons 
A-21 


21.1.—The names of polycyclic hydrocarbons with maximum number of non-cumulative! double 
bonds end in ‘‘-ene.’’ The names listed on pp. 11 and 12 are retained. 


21.2.—The names of hydrocarbons containing five or more fused benzene rings in a straight linear 
arrangement are formed from a numerical prefix as specified in Rule A-1.1 followed by ‘‘-acene.”’ 


a ad PII SL Ope aoe: 
we WK 
Pentacene Hexacene 


The following list contains the names of polycyclic hydrocarbons which are retained (see Rule A-21.1). 


ie Qa S 


(1) Pentalene (2) Indene C ow BS 
oe F Sel 
vs (7) as-Indacene (8) s-Indacene 
a, | 
(3) Naphthalene (4) Azulene bar zt 
ee 1G 
- an ‘ . 
\; of |, sere) (9) Acenaphthylene (10) Fluorene 
(5) Heptalene (6) Biphenylene 


(1) Cumulative double bonds are those present in a chain in which at least three contiguous carbon atoms are joined by 
double bonds; non-cumulative double bonds comprise every other arrangement of two or more double bonds in a single struc- 
ture. The generic name ‘‘cumulene”’ is given to compounds containing three or more cumulative double bonds. 


CH,.=C=C=C=CH: 


Cumulative 
CH,—_CH=CH—CH=CH—CH=CH, 
or 


oO 
SN 
Non-cumulative 
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ee ci) 2.8) 18SS is FA3I~Fi4 Fie 
(11) Phenalene (12) Phenanthrene! wre s ss AQ 5 
OL See (28) Hexacene? 
One 
&S i 


(29) Rubicene (30) Coronene 


(15) Acephenanthrylene (16) Aceanthrylene 


. 
S 
) 
(17) Triphenylene (18) Pyrene 


MA 
7 
BYYiBY7 S 
wr wr 7 


(19) Chrysene (20) Naphthacene (31) Trinaphthylene? (32) Heptaphene 
14 S 
A ey e Ie a ks Zan ene 
OG ag GEER 
sy (33) Heptacene? 
(21) Pleiadene (22) Picene 


» 


(23) Perylene (24) Pentaphene (34) Pyranthrene 


gi Fi2™~Fi3a~ Fis 
WALA 
(25) Pentacene? (26) Tetraphenylene® (35) Ovalene 


Beginning with Volume 51 Subject Index Chemical Abstracts uses biphenylene in place of cyclobutadibenzene and phenalene 
in place of benzonaphthene. The polycyclic hydrocarbons which have the trivial names listed above may be used as the base 
components in naming orthofused or ortho- and peri-fused polycyclic systems for which there are no acceptable trivial names. 


(1) Denotes exception to systematic numbering. See Rule A-22.5. 
(2) See Rule A-21.2. 


(3) For isomer shown only. 
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21.3.—Ortho-fused’’! or “ortho- and peri-fused’’> polycyclic hydrocarbons with maximum number of 
noncumulative double bonds which contain at least two rings of five or more members and which have no 
accepted trivial name such as those of 21.1 of this Rule, are named by prefixing to the name of a com- 
ponent ring or ring system (the base component) designations of the other components. The base com- 
ponent should contain as many rings as possible (provided it has a trivial name), and should occur as far 
as possible from the beginning of the list of Rule A-21.1. The attached components should be as simple 
as possible. 


Example: Oo 
SS 
¢ 


SS 
O (not Naphthophenanthrene; 
Ta benzo is “‘simpler’”’ than 
| naphtho, even though there 
CO are two benzo rings and only 


sé one naphtho) 


Dibenzophenanthrene 


(4) Polycyclic compounds in which two rings have two, and only two, atoms in common are said to be ‘“‘ortho-fused.’’ Such 
compounds have n common faces and 2n common atoms (Example I). 

(5) Polycyclic compounds in which one ring contains two, and only two, atoms in common with each of two or more rings 
of a contiguous series of rings are said to be ‘‘ortho- and peri-fused.’’ Such compounds have n common faces and fewer than 
2n common atoms (Examples II and III). 


Examples: = 
Ys I @ivaen II CO III 
COt_ CUC:. O86 


3 common faces 7 common faces 5 common faces 
6 common atoms 8 common atoms 6 common atoms 
“Ortho-fused”’ system “Ortho- and peri-fused’’ systems 


21.4.—The prefixes designating attached components are formed by changing the ending ‘“ene’’ of 
the name of the component hydrocarbon into ‘‘-eno,”’ e.g., ‘“‘pyreno”’ (from pyrene). When more than one 
prefix is present, they are arranged in alphabetical order. These common abbreviated prefixes are recog- 
nized (see list in 21.1 of this Rule) 


Acenaphtho from Acenaphthylene 


Anthra from Anthracene 
Benzo from Benzene 
Naphtho from Naphthalene 
Perylo from Perylene 


Phenanthro from Phenanthrene 


For monocyclic prefixes other than ‘‘benzo-,” the following names are recognized, each to represent 
the form with the maximum number of non-cumulative double bonds: cyclopenta, cyclohepta, cycloocta, 
cyclonona, etc. When the base component is a monocyclic system, the ending ‘‘-ene’’ signifies the maxi- 
mum number of noncumulative double bonds, and does not denote one double bond only. 


Examples: H. 


1H-Cyclopentacycloéctene Benzocycloéctene 


In forming names of polycyclic systems from the above carbocyclic prefixes the final ‘‘o’’ or ‘“‘a’”’ of the prefix is elided before 
another vowel, except in the case of anthra, phenanthro and prefixes ending in -eno from which the ‘‘a’”’ and ‘‘o’”’ are never 
elided. Examples: benz[aJanthracene, cyclopent([aJacenaphthylene, anthra[1,2 — alanthracene, fluoreno[4,3,2-delanthracene. 

The ending ‘‘-ene’’ to signify the maximum number of noncumulative double bonds in all fused carbocyclic systems means 
that the endings -diene, triene, tetraene, etc., are unnecessary when the base component is a monocyclic ring of seven or more 
carbon atoms. Higher stages of hydrogenation are indicated by the use of the prefixes dihydro-, tetrahydro-, etc. (cf. Rule 


A-23.1). Chemical Abstracts follows Rules A-21.4 and A-23.1 instead of Alternate Rule A-23.5. 


21.5.—Isomers are distinguished by lettering the peripheral sides of the base component a, 8, c, etc., 
beginning with ‘‘a’’ for the side ‘‘1,2,’’ ‘‘b” for ‘2,3’ (or in certain cases ‘‘2,2a’’) and lettering every side 
around the periphery. To the letter as early in the alphabet as possible, denoting the side where fusion 
occurs, are prefixed, if necessary, the numbers of the positions of attachment of the other component. 
These numbers are chosen to be as low as is consistent with the numbering of the component, and their 
order conforms to the direction of lettering of the base component (see Examples II and IV). When two 
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or more prefixes refer to equivalent positions so that there is a choice of letters, the prefixes are cited in 
alphabetical order according to Rule A-21.4 and the location of the first cited prefix is indicated by a 
letter as early as possible in the alphabet (see Example V). The numbers and letters are enclosed in 
brackets and placed immediately after the designation of the attached component. This expression merely 
defines the manner of fusion of the components. 


Examples: 
I 
Am e 


Benz[ajanthracene 6H-Naphtho[2,1,8,7-defg]- 
naphthacene 
Ci 
Zo~NF Ill A acer IV 
RENE & — 
Dibenz[a,jJanthracene Indeno[1,2-a]indene 


(not Naphtho[2,1-b]phenanthrene) 


1H-Benzo[a]cyclopent[jlanthracene 


The completed system consisting of the base component and the other components is then renumbered 
according to Rule A-22, the numbering of the component parts being ignored. 


at 
SS 


Naphthalene Perylene Naphtho[8,1,2-bed]- 
perylene 


21.6.—When a name applies equally to two or more isomeric condensed parent ring systems with the 
maximum number of non-cumulative double bonds and when the name can be made specific by indicating 
the position of one or more hydrogen atoms in the structure, this is accomplished by modifying the name 
with a locant, followed by italic capital H for each of these hydrogen atoms. Such symbols ordinarily 
precede the name. The said atom or atoms are called “‘indicated hydrogen.”’ The same principle is applied 
to radicals and compounds derived from these systems. 


Examples: 7% oS ry “a 71 CH, 
Ss | ~4 3 H, R43 ar 


3H-Fluorene 2 H-Indene 


A-22 


22.1.—For the purposes of numbering, the individual rings of a polycyclic ‘‘ortho-fused”’ or “ortho- 
and peri-fused”’ hydrocarbon system usually are drawn as follows: 


de> [ ] CeO 
Some 


ae the polycyclic system is oriented so that (a) the greatest number of rings are in a horizontal row and 
(b) a maximum number of rings are above and to the right of the horizontal row (upper right quadrant). 
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If two or more orientations meet these requirements, the one is chosen which has as few rings as possible 
in the lower left quadrant. 


Correct Incorrect Tneorrect 
orientation orientation orientation 


The system thus oriented is numbered in a clockwise direction commencing with the carbon atom not 
engaged in ring-fusion in the most counterclockwise position of the uppermost ring, or if there is a choice, 
of the uppermost ring farthest to the right, and omitting atoms common to two or more rings. 


es 


Correct Incorrect 


22.2.—Atoms common to two or more rings are designated by adding roman letters ‘‘a,’’ ‘‘b,”’ ‘‘c,” etc., 
to the number of the position immediately preceding. Interior atoms follow the highest number, ae 
a clockwise sequence wherever there is a choice. 


Examples: [cf. Note below] 


S 

3b 
| Sb 3a 
eS <A 


Correct Incorrect 


22.3.—When there is a choice, carbon atoms common to two or more rings follow the lowest possible 
numbers. 


Examples: 


Gr 
Les 


Incorrect 


OSD CEs ee) 


Correct Incorrect Correct Incorrect 


Note: I. 4, 4, 8, 9 is lower than 4, 5, 9, 9. 
II. 2, 5, 8 is lower than 3, 5, 8. 
III. 2, 3, 6, 8 is lower than 3, 4, 6, 8 or 2, 4, 7, 8. 


22.4.—When there is a choice, the carbon atoms which carry an indicated hydrogen atom are numbered 
as low as possible. 


Examples: H, 
¢ 

2 1 

i> de 

H:2 

Correct Incorrect 


DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 


22.5.—The following are recommended exceptions to the above rules on numbering 


Cyclopenta[a]phenanthrene 
(15H- shown) 
See also rules on steroids 


A-23 
23.1.—The names of ‘“‘ortho-fused”’ or ‘‘ortho- and peri-fused” polycyclic hydrocarbons with less than 
maximum number of non-cumulative double bonds are formed from a prefix ‘‘dihydro-,”’ ‘‘tetrahydro-,”’ 


etc., followed by the name of the corresponding unreduced hydrocarbon. The prefix ‘‘perhydro-” signifies 
full hydrogenation. When there is a choice for H used for indicated hydrogen it is assigned the lowest 
available number. 


Examples: Exceptions: These names are retained 
HS Bs Hs Be His CH, 
Toe Nw \ : 
HC; 2CH ee es 2>CH, Oneal ANZ OQ 
noe Good Hos i ae oe , f ys 
SS é 7a é va ~ é BES I, Su 
H H, H, H, 
1,4-Dihydro- Perhyd WO Indan Acenaphthene Cholanthrene 
naphthalene 
H. H2 


a Rte, x owe Aceanthrene Acephenanthrene 
H, He H, He 
6,7-Dihydro-5H-benzo- = 4,5,6,7,8,9-Hexahydro- 
cycloheptene 1H-cyclopentacycloéctene 


16,17-Dihydro-15H-cyclopenta|[a| 4 
phenanthrene 2 


Violanthrene Isoviolanthrene 
Chemical Abstracts follows this Rule instead of the alternate Rule 23.5. 


23.2.— When there is a choice, the carbon atoms to which hydrogen atoms are added are numbered as 
low as possible. 


Example: 
H, 
{\cH, BG 
3 
& ae HC. oe 
2 


Correct Incorrect 
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23.3.—Substituted polycyclic hydrocarbons are named according to the same principles as substituted 
monocyclic hydrocarbons (see Rules A-12 and A-61). 


23.5 (Alternate to part of Rule A-23.1).—The names of ‘‘ortho-fused”’ polycyclic hydrocarbons which 
have (a) less than the maximum number of non-cumulative double bonds, (b) at least one terminal unit 
which is most conveniently named as an unsaturated cycloalkane derivative, and (c) a double bond at the 
positions where rings are fused together, may be derived by joining the name of the terminal unit to that 
of the other component by means of a letter ‘‘o”’ with elision of a terminal ‘‘e’’. The abbreviations for 
fused aromatic systems laid down in Rule A-21.4 are used, and the exceptions of Rule A-23.1 apply. 


Examples: H. H, 


C= 
H. H, 
1,2-Benzo- 1,2-Cyclopenta- 
1,3-cycloheptadiene 1’,3’-dienocycloéctene 


H, 


C 
‘he 7 6 ¥ CH, 
iyi’ sha 
Gores 
hae eels 
SS Ww 
1,2-Cyclopentenophenanthrene 


Chemical, Abstracts follows Rules A-21.4 and A-23.1 instead of this alternate rule. 


A-24 


24.1.—For radicals derived from polycyclic hydrocarbons, the numbering of the hydrocarbon is re- 
tained. The point or points of attachment are given numbers as low as is consistent with the fixed number- 
ing of the hydrocarbon. 


24.2.—Univalent radicals derived from ‘‘ortho-fused”’ or ‘‘ortho- and peri-fused’’ polycyclic hydro- 
carbons with names ending in ‘‘-ene’”’ by removal of a hydrogen atom from an aromatic or alicyclic ring 
are named in principle by changing the ending ‘‘-ene’’ of the names of the hydrocarbons to ‘‘-enyl.”’ 


Examples: 
H, OWA: } 
C 
‘ant Zs 
ee | al ~~ 
2-Indenyl 1-Pyrenyl 1-Acenaphthenyl 
Exceptions: 
FOO 
Ss SS ee 
Naphthyl Anthryl 
(2-shown) (2-shown) 
H; 
ee 
i H, 
Phenanthryl 5,6,7,8-Tetrahydro- 
(2-shown) 2-naphthyl 


The above exceptions are limited to the simple rings as shown. Radicals from names of fused derivatives of these rings are 
formed according to the Rule, e.g., benz(aJanthracenyl. 


C=17, 
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24.3.—Bivalent radicals derived from univalent polycyclic hydrocarbon radicals whose names end in 
‘yl’, by removal of one hydrogen atom from the carbon atom with the free valence are named by adding 
““jdene” to the name of the corresponding univalent radical. 


Example: 


1-Acenaphthenylidene 


24.4.—Bivalent radicals derived from ‘‘ortho-fused” or ‘‘ortho- and peri-fused”’ polycyclic hydrocar- 
bons by removing of a hydrogen atom from each of two different carbon atoms of the ring are named 
by changing the ending ‘‘-yl’”’ of the univalent radical name to ‘‘-ylene.”’ 


Examples: H segs 
1 2 
ia aa — a 
a — T 
NG y/, \s yy), SS 
2,7-Phenanthrylene 3,8-Acenaphthenylene 


Chemical Abstracts names multivalent radicals with three or more free valences derived from polycyclic hydrocarbons by an 
extension of Rule B-5.13 to carbocyclic systems. Example: 1,4,5-anthracenetriyl. 


A-28 


28.1.—Radicals formed from hydrocarbons consisting of polycyclic systems and side chains are named 
according to the principles of the preceding rules. 


Bridged Hydrocarbons 
A-31. von Baeyer System 


31.1.—Saturated alicyclic hydrocarbon systems consisting of two rings only, having two or more atoms 
in common, take the name of an open chain hydrocarbon containing the same total number of carbon 
atoms preceded by the prefix ‘‘bicyclo-.’’ The number of carbon atoms in each of the three bridges! con- 
necting the two tertiary carbon atoms is indicated in brackets in descending order. 


Examples: CH CH.—CH—CH, CH,—CH—CH:,—CH: 
Lami es Taaka et b 
H.C CH, CH, CH, H. 
KL i | 
CH CH.—CH—CH, CH.—CH—CH,—CH: 
Bicyclo [1.1.0]- Bicyclo [3.2.1]- Bicyclo [5.2.0]nonane 
butane octane 


31.2.—The system is numbered commencing with one of the bridge-heads, numbering proceeding by 
the longest possible path to the second bridge-head; numbering is then continued from this atom by the 
longer unnumbered path back to the first bridge-head and is completed by the shortest path. 


Examples: CH.—CH—CH, 
\9 1 & 
CH.—CH—CH; | ene 3 H. 
7 | 2 CH, | | 
ae s3CH» §  wCH» sCHe 
6 5 4 
CH;—CH—OH, Cu,—bu—bn, 


Bicyclo [3.2.1Joctane Bicyclo [4.3.2]undecane 
Note: Longest path 1, 2, 3, 4, 5 
Next longest path 5, 6, 7 

Shortest path 1, 8, 5 


owe 


ra A bridge is a valence bond or an atom or an unbranched chain of atoms connecting two different parts of a molecule. 
e two tertiary carbon atoms connected through the bridge are termed ‘‘bridge-heads.”’ 
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31.3.—Unsaturated hydrocarbons are named in accordance with the principles set forth in Rule A-11.3. 
When there is a choice in numbering unsaturation is given the lowest numbers. 


CH:.—CH—CH 
6 i 2 | 
70H, 
5 4 3 | 
H.—CH—CH 


Bicyclo [2.2.1]hept-2-ene 


Chemical Abstracts names the above ring system 2-norbornene by Rule A-74.2, but follows the above Rule for hydrocarbons 
which do not have terpene names. 


31.4.—Radicals derived from these hydrocarbons are named in accordance with the principles set 
forth in Rule A-11.4. The numbering of the hydrocarbon is retained and the point or points of attachment 
are given numbers as low as is consistent with the fixed numbering of the hydrocarbon. 


Example: CH—CH—CH— 
6 b 2 
7 H, 
5 al 3 
H—CH—CH, 


Bicyclo[2.2.1]hept-5-en-2-yl 


Chemical Abstracts names the above radical 5-norbornen-2-yl by Rule A-75.2, but follows the above Rule for radicals derived 
from hydrocarbons which do not have terpene names, Radicals derived from the saturated hydrocarbons (except terpenes) are 
named by replacing the ending ‘‘-ane’’ of the hydrocarbon name by ,‘‘-yl.’’ The point of attachment is given a number as low 
as is consistent with the fixed numbering of the hydrocarbon. 


A-32 


32.11.—Cyclic hydrocarbon systems consisting of three or more rings may be named in accordance 
with the principles stated in Rule A-31. The appropriate prefix “‘tricyclo-,”’ “tetracyclo-,’’ etc., is sub- 
stituted for ‘‘bicyclo-’’ before the name of the open-chain hydrocarbon containing the same total number 
of carbon atoms. 


32.12.—A polycyclic system is regarded as containing a number of rings equal to the number of scissions 
required to convert the system into an open-chain compound. 


32.13.—The word “cyclo”’ is followed by brackets containing, in decreasing order, numbers indicating 
the number of carbon atoms in: the two branches of the main ring, the main bridge, the secondary bridges. 


Examples: H 


C 


ZN 
AC aoe H.C CH>—CH-CH; 
CH, | 10 1 a ms 
H.C, | 3CH: H.C? "CH, CH, ‘CH; 

ar val 


ic l7 les 
H. CH—CH—CH, 


H 
Tricyclo[2.2.1.0\}heptane  Tricyclo[5.3.1.1']dodecane 


(1) For location and numbering of the secondary bridge see Rules A-32.22. A32.23, A-32.31. 


32.21.—The main ring and the main bridge form a bicyclic system whose numbering is made in com- 
pliance with Rule A-31. 


32.22.—The location of the other or so-called secondary bridges is shown by superscripts following the 
number indicating the number of carbon atoms in the said bridges. 


32.23.—For the purpose of numbering, the secondary bridges are considered in decreasing order. The 
numbering of any bridge follows from the part already numbered, proceeding from the highest-numbered 
bridge-head. 


Numbering of the secondary bridges by proceeding from the highest-numbered bridge-head of each bridge is an improvement 
over the former practice of ‘following the shortest path from the highest previous number.” 
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32.31.—When there is a choice, the following criteria are considered in turn until a decision is made: 
(a) The main ring shall contain as many carbon atoms as possible, two of which must serve as bridge- 


heads for the main bridge. 
H. H H H; 


H.C—C—C—C—C 


wy aby 
| Pete e's 
HC—C—C—C—C 


3 


sCH 


H., H Hy, H: 


Tricyclo[5.4.0.0?.*]undecane 
Correct numbering 


Tricyclo[4.2.1.279Jundecane 
Incorrect numbering 


H H, 
H.C—C—C—CH, 


10) )[1eesy a 
1H, | 
H H 


9 | 4 
| 12 H, | 
H.¢—¢_ct_on, 
H 


H, 
Tricyclo[5.3.2.049|dodecane 
Correct numbering 
(b) The main bridge shall be as large as possible. 


H H, 
C; C3 


H.C; 


BCS ‘CH, 
5 | H, 
Tetracyclo[5.2.2.038.04:11|- 


undecane 
Correct numbering 


H 

C 

Se 
H.C® CH. »CHe 


H H. Hz 


Tricyclo[5.2.3.04-!!|dodecane 
Incorrect numbering 


ao 


H.C | 
H H 


Tetracyclo[5.2.1.14:19.0?-6]- 
undecane 
Incorrect numbering 


(c) The main ring shall be divided as symmetrically as possible by the main bridge. 


1 
em 2S 
H.C, CH, 3CH. 
7: H.Ci, a 
H.C8 4CH, 
~~ 


Xe é 
P sdleseee 
H 


Tricyclo[4.4.1.11-5]dodecane: 
Correct numbering 


H2Cio 2CH, 
1 ais 
H.C, H.C CH 3CHe 
He / eae 
ele ’ eto 
H | He 
6 : 


Tricyclo[5.3.1.11*]dodecane: 
Incorrect numbering 
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(d) The superscripts locating the other bridges shall be as small as possible (in the sense indicated in 
Rule A-2.2) 


13 (6 WG eet 
1K VE Ne YEE 
CHas.cCut OH. CHs 
12\. wt bo yh 
H.C’ ‘ICH CH, Ee 'CH 4CH, 
| | 
HA on, 5CH, H.C"! CH, en, 
| | | 
Hc! =(Os SCH: HCL CU-====(CHs 
H H 


Tricyclo[5.5.1.03.|tridecane  Tricyclo[5.5.1.0°]tridecane 
Correct numbering Incorrect numbering 


A-34 (Alternate to Rule A-35) 


34.1.—Polycyclic hydrocarbon systems which can be regarded as ‘‘ortho-fused”’ or ‘“‘ortho- and peri- 
fused” systems according to Rule A-21 and which, at the same time, have other bridges,! are first named 
as “ortho-fused” or “‘ortho- and peri-fused’”’ systems. The other bridges are then indicated by prefixes 
derived from the corresponding hydrocarbon by replacing the final ‘‘-ane,” ‘‘-ene,’’ etc., by ‘‘-ano,”’ 
““eno,”’ etc., and their positions are indicated by the points of attachment in the parent compound. If 
bridges of different types are present, they are cited in alphabetical order. 


Examples of bridge names 


Butano —CH,—CH,—CH.—-CH.— Etheno —CH=CH— 
Benzeno (0-, m-, p-) —C,H.— Methano —CH,— 
Ethano —CH,.—CH.— Propano —CH,—CH,—CH.— 


1,4-Dihydro-1,4- 
methanopentalene 


9,10-Dihydro-9,10-(2-buteno)- 
anthracene 


7,14-Dihydro-7, 14-ethano- 
dibenz[a,hjanthracene 


(1) The term “‘bridge,”” when used in connection with an ‘‘ortho-fused” or ‘‘ortho- and peri-fused’’ polycyclic system as 
defined in note to Rule A-31.1, also includes ‘‘bivalent cyclic systems.” 
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34.2.—The parent “ortho-fused”’ “or ortho- and peri-fused”’ system is numbered as prescribed in Rule 
A-22. Where there is a choice, the position numbers of the bridge-heads should be as low as possible. 
The remaining bridges are then numbered in turn starting each time with the bridge atom next to the 
bridge-head possessing the highest number. 


Example: At ase c 
VAIN 9 1 
H.C’ ys ia eae ie 
H.C, CH CH CH: 3CHe 
bee ey al 
C C 
H, He H 
Perhydro-1,4-ethanoanthracene 
H, He H 
C 
EERE GET AE As 


Het bx H 12 Hos H, 
al mage ae aia 


C 

Hp H, H 

or 

H H. H: 

C C C 

i es Boe BS 
Hy Peete CH ies 
H.C. 1:CH; CH bn 3CH, 

A Stores 

G G 

H H; H, 


34.3.—When there is a choice of position numbers for the points of attachment for several individual 
bridges, the lowest numbers are assigned to the bridge-heads in the order of citation of the bridges and 
the bridge atoms are numbered according to the preceding rule. 


Example: CH CH, CH 

ieee Co A he 

Hei ie (CH CH #CH.22CH, 

| CH, | l i 
CH CH 12 H.;CH> 
By NO xe Je 
CH CH: H 
Perhydro-1,4-ethano-5,8-methanoanthracene 


34.4.—When the bridge is formed from a bivalent cyclic hydrocarbon radical, low numbers are given to 
the carbon atoms constituting the shorter bridge and numbering proceeds around the ring. 


H; 


10,11-Dihydro-5,10-0-benzeno-5 H-benzo[b]fluorene 


Chemical Abstracts follows this rule instead of the Alternate Rule A-35. 


A-35 (Alternate to Rule A-34) 


35.1.—Polycyelie hydrocarbons which can be regarded as “ortho-fused” or “ortho- and peri-fused”’ 
according to Rule A-21 : and which have also other bridges may be named as ‘“‘ortho-fused”’ or ‘‘ortho- 
and peri-fused’’ systems into which bivalent radicals are substituted. 


35.2.—Com pounds which are named in accordance with 35.1 of this rule are numbered as prescribed in 
Rule A-34. The bridge is numbered independently. Numbering of the bridge is started at the lower- 
numbered bridge head. Numbers assigned to the bridge atoms are primed. 
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Examples: 


9,10-Dihydro-9,10-(2’- 
butylene)anthracene 


8 
7, 14-Dihydro-7,14-ethylene- 
dibenz[a,hJanthracene 


Chemical Abstracts follows Rule A-34 instead of this Alternate Rule. 


Spiro Hydrocarbons 


A “spiro union” is one formed by a single atom which is the only common member of two rings. A “free 
spiro union”’ is one constituting the only union direct or indirect between two rings.! The common atom 
is designated as the “‘spiro atom.” According to the number of spiro atoms present, the compounds are 
distinguished as monospiro, dispiro, trispiro compounds, etc. The following rules apply to the naming of 
compounds containing free spiro unions. 


(1) An example of a compound where the spiro union is not free is: 
H2C—CH, H.C—CH, 
f. Nunwi 
Bel ai ote tay GS 
H.zC—CH HC—CH, 
H, H. 


A-41 (Alternate to Rule A-42) 


41.1.—Monospiro compounds consisting of only two alicyclic rings as components are named by placing 
“spiro” before the name of the normal acyclic hydrocarbon of the same total number of carbon atoms. 
The number of carbon atoms linked to the spiro atom in each ring is indicated in ascending order in 
brackets placed between the spiro prefix and the hydrocarbon name. 


Examples: HGanes pie oe aint 
Pik yi dads yf ext Vanes 
H.C—CH:, CH», CH. CH: 
Spiro[3.4]octane Spiro[3.3]heptane 


41.2.—The carbon atoms in monospiro hydrocarbons are numbered consecutively starting with a ring 
atom next to the spiro atom, first through the smaller ring (if such be present) and then through the spiro 
atom and around the second ring. 


Example: H,C—CH, H.C—CH, 
LD 9 10\. VA 1 sa 
H,C8 C5 


ne eee G'S 

PUeCH, H3C—CH, 

Spiro[4.5]decane 
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41.3.—When unsaturation is present, the same numbering pattern is maintained, but in such a direction 
around the rings that the double and triple bonds receive numbers as low as possible in accordance with 
Rule A-11. 


Example: H,C—CH, HC=CH 
/? 10\ oe 3 
H.C8 C5 
D7 Fee \ 4 


HC=CH #H:C—CH, 
Spiro[4.5]deca-1, 6-diene 


41.4.—If one or both components of the monospiro compound are fused polycyclic systems, ‘‘spiro”’ 
is placed before the names of the components arranged in alphabetical order and enclosed in brackets. 
Established numbering of the individual components is retained. The lowest possible number is given to 
the spiro atom, and the numbers of the second component are marked with primes. The position of the 
spiro atom is indicated by placing the appropriate numbers between the names of the two components. 


Example: Hz C; {CH 2 
H 2 2 5 H 2 


cL: 


Spiro[cyclopentane-1,1’-indene] 


41.5.—Monospiro compounds containing two similar polycyclic components are named by placing the 
prefix ‘‘spirobi’’ before the name of the component ring system. Established numbering of the polycyclic 
system is maintained and the numbers of one component are distinguished by primes. The position of the 
spiro atom is indicated in the name of the spiro compound by placing the appropriate locants before the 
name. 


Example: 
ae 
a 


1,1'-Spirobiindene 


41.6.—Polyspiro compounds consisting of three or more alicyclic systems are named by placing ‘‘dis- 
piro-,” ‘“‘trispiro-,”’ ‘‘tetraspiro-,” etc., before the name of the normal acyclic hydrocarbon of the same 
total number of carbon atoms. The numbers of carbon atoms linked to the spiro atoms in each ring are 
indicated in brackets in the same order as the numbering proceeds about the ring. Numbering starts 


with a ring atom next to a terminal spiro atom and proceeds in such a way as to give the spiro atoms as 
low numbers as possible. 


Example: H, H. H, H, H. He 


H. Hz 
Dispiro[5.1.7.2]heptadecane 


41.7.—Polycyclic compounds containing more than one spiro atom and at least one fused polycyclic 
component are named in accordance with 41.4 of this rule by replacing “spiro” with “dispiro,” ‘‘trispiro,”’ 
etc., and choosing the end components by alphabetical order. 


Example: al 
1/2" 


Dispiro[fluorene-9,1’-cyclohexane-4’,1’’-indene] 
A ey pe the method of naming spiro compounds which is followed by Chemical Abstracts instead of the Alternate 
ule A-42. 


C-24 


DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 


A-42 


42.1 (Alternate to A-41.1 and A-41.2).—When two dissimilar cyclic components are united by a spiro 
union the name of the larger component is followed by the affix ‘‘spiro”’ which, in turn, is followed by the 
name of the smaller component. Between the affix ‘‘spiro”’ and the name of each component system is 
inserted the number denoting the spiro-position in the appropriate ring system, these numbers being as 
low as permitted by any fixed numbering of the component. The components retain their respective 
numberings but numbers for the component mentioned second are primed. Numbers 1 may be omitted 
when a free choice is available for a component. 


Examples: H. He H. He H, 
H.C—C C C—C C—CH, 
a5 a? ra 5 6 yA 3! 
icv CH, H.C! Oke 
3 was \a 3 ee, \s 4! 
‘ Le aay 

Hp Hy 13 yds Fg elk fg 
Cyclopentanespiro- -Cyclohexanespirocyclo- 
cyclobutane pentane 
Hy 
Beeps 
Sens 
—— By! 
C—CH, 
Hz 


2H-Indene-2-spiro-1’-cyclopentane 


42.2 (Alternate to A-41.3).—Rule A-41.3 applies also with appropriate different numbering where 
nomenclature is according to Rule A-42.1, but the spiro-junction has priority for lowest numbers over 
unsaturation. 


Example: JEX Vm 


H.C4 1Cv 


YY Wen, 
H. H: Hz, 
2-Cyclohexenespiro-(2’-cyclopentene) 


42.3 (Alternate to A-41.5).—The nomenclature of Rule A-41.5 is applied also to monocyclic com- 
ponents with identical saturation, the spiro-union being numbered 1. 


Examples: H. Hz H. H; 
ve vile _ = 
3 2 247.2" Simca, 
H.C, iCy a CHe H.Cs 17 \ 
5 6 MS 6-8" ra ‘ of 
H, H, H, H, H, H, H, H, 
Spirobicyclohexane but 2-Cyclohexenespiro- 


(3’-cyclohexene) 


42.4 (Alternate to A-41.6 and A-41.7).—Polycyclic compounds containing more than one spiro atom 
are named in accordance with Rule A-42.1 starting from the senior! end-component irrespective of 


whether the components are simple or fused rings. 

Examples: A =A 
H,H, H:H, 4H, H: ¢ 
ae ae Rew ore H.C, »5CHe 

H.C! [O. wes: CH, Hees ! ite 
HAC! on, & ~ Yoo” 


Byes 
ae H; H, Hy, f tS 
H. Hz SS aaa vy 


Cycloéctanespirocyclopentane-3’-spirocyclohexane  Fluorene-9-spiro-1’-cyclohexane-4’-spiro-1’’-indene 


(1) “Seniority” in respect to spiro compounds is based on the principles: (i) an aggregate is senior to a monocycle; (ii) of 
aggregates, the senior is that containing the largest number of individual rings; (iii) of aggregates containing the same number 
of individual rings, the senior is that containing the largest ring; (iv) if aggregates consist of equal number of equal rings the 
senior is the first occurring in the alphabetical list of names. 


Chemical Abstracts follows Rule A-41 instead of this alternate Rule. 
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Hydrocarbon Ring Assemblies 
A-51 


51.1.—Two or more cyclic systems (single rings or fused systems) which are directly joined to each 
other by double or single bonds are named “‘ring assemblies” when the number of such direct ring junc- 
tions is one less than the number of cyclic systems involved. 


Examples: H, H. 
H.C—C C—CH, 
peat 

c= 
oe) me OS 
H,C—C C—CH, 
H, He 


Ring assemblies 


— 


Fused polycyclic system 


A-52 


52.1.—Assemblies of two identical cyclic hydrocarbon systems are named in either of two ways: (a) by 
placing the prefix ‘‘bi-’’ before the name of the corresponding radical, or (b) for systems joined by a single 
bond by placing the prefix ‘‘bi-’’ before the name of the corresponding hydrocarbon. In each case, the 
numbering of the assembly is that of the corresponding radical or hydrocarbon, one system being assigned 
unprimed numbers and the other primed numbers. The points of attachment are indicated by placing the 
appropriate locants before the name. 


Examples: H.C CH; 
ION 4 
CC a — 
fe S yea 
H.C He Ws _ 
1,1’-Bicyclopropyl 1,1’-Bicyclopentadienylidene 
or 1,1’-Bicyclopropane 


52.2.——If there is a choice in numbering, unprimed numbers are assigned to the system which has the 
lower-numbered point of attachment. 


Example: a co 
cle s' 


1,2’-Binaphthyl 
or 1,2’-Binaphthalene 


52.3.—If two identical hydrocarbon systems have the same point of attachment and contain sub- 
stituents at different positions, the locants of these substituents are assigned according to Rule A-2.2; 
for this purpose an unprimed number is considered lower than the same number when primed. Assemblies 
of primed and unprimed numbers are arranged in ascending numerical order. 


Examples: Ba oh ie CH;—CH,—CH, “ae 
| 
H; 
P eh h 1 2-Ethyl-2’- 
entamethylbipheny ropylbiphenyl 
(not 2’,3,3',4,5- oes capil 
Pentamethylbipheny]) 
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52.4.—The name “‘bipheny!”’ is used for the assembly consisting of two benzene rings: 


Biphenyl 


A-53 
53.1.—Other hydrocarbon ring assemblies are named by selecting one ring system as the base com- 
ponent and considering the other system as substituents of the base component. Such substituents are 


arranged in alphabetical order. The base component is assigned unprimed numbers and the substituents 
are assigned numbers with primes. 


53.2.—The base component is chosen by considering these characteristics in turn until a decision is 
reached: 
(a) The system containing the larger number of rings. 


Examples: A 


SS 
2-Phenylnaphthalene 


H, H, 
Va 
ssi? Pu my 
ries Need 
H; 
er a H, 
H. Hz 


4-Cycloéctyl-4'-cyclopentylbipheny] 


(b) The system containing the larger ring. 


Examples: AS 
7 S oS 
| : 
Shia as 


2-(2’-Naphthy])azulene 
CH, 


wo —«] 


1,4-Dicyclopropylbenzene 
or p-Dicyclopropylbenzene 


(c) The system in the lowest state of hydrogenation (see also 53.3 of this rule). 
Example: Hz H, 


H, H, 
Cyclohexylbenzene 
(d) The order of ring systems as set forth in the list of Rule A-21.1. 


53.3.—Compounds covered by 53.2(c) of this rule may also be named as hydrogenation products 
according to Rule A-23. 


Example: C—C —C 


Sots 8’ 5; 
\s \: off 
1,2,3,3',4,4’-Hexahydro-1,1’-binaphthyl 
The name of the second example in (a) which contains as a base component the ring assembly “biphenyl” indicates that the 
word system as used here includes ring assemblies as base components. ; ; 
Chemical Abstracts does not use primed numbers with the groups which may be considered as substituent groups expressed 
as prefixes and attached to the name of the base component, Examples: 2-(2,4-dichlorophenyl)naphthalene; 2(2-naphthyl)- 
azulene. 
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A-54 


54.1.—Unbranched assemblies consisting of three or more identical hydrocarbon ring systems are 
named by placing an appropriate numerical prefix before the name of the hydrocarbon corresponding 
to the repetitive unit. These numerical prefixes are used: 


3. ter- 5. quinque- 7. septi- 9. novi- 
4. quater- 6. sexi- 8. octi- 10. deci- 
Example: H, 
AG wi os Gis 
_ SoH Lif 
ri 3 
HC BiiyohEt CH, 
Tercyclopropane 


54.2.—Unprimed numbers are assigned to one of the terminal systems, the other systems being primed 
serially. Points of attachment are assigned the lowest numbers possible. 


H: 

ee 

E les: 4a 
cae H.Cy «CH, 
ANY nor «bn, 

3 Say NK 

SIA OOD a 

Xo 4H FA ce Ce H 

2,1':5',2”’ :6’’,2’”’-Quaternaphthalene ae a he 
= ‘ H,C* 1CH—CH"” “CH, 

5 6 6’ 5’ 

C 
H, Hz H, H, 


1,1’:3’,1’’-Tercyclohexane 


54.3.—As exceptions, unbranched assemblies consisting of benzene rings are named by using the 
appropriate prefix with the radical name “phenyl.” 


Examples: 


Cy 


p-Terphenyl m-Terpheny] 
or 1,1’:4’,1’-Terphenyl or 1,1’:3’,1’’-Terpheny] 


Cyclic Hydrocarbons with Side Chains 
(Note: cf. Rules A-12 and A-13) 
A-61 


61.1.—Hydrocarbons more complex than those envisioned in Rule A-12, composed of cyclic nuclei and 
aliphatic chains, are named according to one of the methods given below. Choice is made so as to provide 
the name which is the simplest permissible or the most appropriate for the chemical intent. 


61.2.—When there is no generally recognized trivial name for the hydrocarbon, then (1) the radical 
name denoting the aliphatic chain is prefixed to the name of the cyclic hydrocarbon, or (2) the radical 
name for the cyclic hydrocarbon is prefixed to the name of the aliphatic compound. Choice between these 
methods is made according to the more appropriate of the following principles: (a) the maximum number 


of substitutions into a single unit of structure ; (b) treatment of a smaller unit of structure as a substituent 
into a larger. 


61.3.—In accordance with the principle (a) of 61.2 of this rule, hydrocarbons containing several chains 
attached to one cyclic nucleus generally are named as derivatives of the cyclic compound; and com- 


pounds containing several side chains and/or cyclic radicals attached to one chain are named as deriva- 
tives of the acyclic compound. 
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Examples: a 3 
a = 
On Oat) 
SS 
2-Ethyl-1-methylnaphthalene Diphenylmethane 


€ \-cu.cu.cu.cucu-¢_Y 


1,5-Diphenylpentane 
CH; CH; 


| 
CH,CH.CH,—CH—¢=cH— 


2,3-Dimethyl-1-phenyl-1-hexene 
61.4.—In accordance with principle (b) of 61.2 of this rule, a hydrocarbon containing a small cyclic 
nucleus attached to a long chain is generally named as a derivative of the acyclic hydrocarbon; and a 
hydrocarbon containing a small group attached to a large cyclic nucleus is generally named as a derivative 
of the cyclic hydrocarbon. 
Examples: cH(cHalcH.cH.c.cHcH.—¢ _\ 
1-Phenylhexadecane 
cHs(CHsj0H.cH.cH.cH=cH—<_) 


1-Phenyl-1-hexadecene 


CH; 
cH,CHCHCH,CH,CH, 
h 3 8 4 5 


a: 
or nanon-{) 
Wwe 2 FY ’ 


9-(1,2-Dimethylpentyl)- 7-(3-Phenylpropyl)- 
anthracene benz[ajJanthracene 


61.5.—Recognized trivial names for composite radicals are used if they lead to simplifications in naming. 


Examples: 
ZO 


H, 


cut o GO — \-cu, 
F% 
CO) FrencnQ)-cn 


1-Benzylnaphthalene 1,2,4-Tris ( 3-p-tolylropyl ) benzene 
Terpene Hydrocarbons 
Owing to long-established custom, terpenes are given exceptional treatment in these rules. 


A-71. Acyclic Terpenes! 
71.1.—The acyclic terpene hydrocarbons are named in a manner similar to that used for other un- 
saturated acyclic hydrocarbons when pure compounds are involved. 
Example: CH; CH, 
8 7 6 5 4 3 2 1 
7-Methyl-3-methylene-1,6-octadiene 


A-72. Cyclic Terpenes 
72.1.—The following structural types with their special names and special systems of numbering 
are used as the basis for the specialized nomenclature of monocyclic and bicyclic terpene hydrocar- 
bons. The name ‘‘bornane”’ replaces camphane and bornylane; ‘‘norbornane” replaces noreamphane and 
norbornylane. 


(1) For a more complete discussion of terpene nomenclature see ‘Nomenclature for Terpene Hydrocarbons,’’ Advances in 
Chemistry Series No. 14 (American Chemical Society). 
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Fundamental terpene types: ‘ H; ee? 
H H 
AS aN 
H.C, 2CH, H.C; sCH 
H; 5 tOre os jeu 
‘ \we~* 
CH C 
p At 
8 
H;C CH; H,;C CH; 
9 10 8 9 
I II 
Menthane (p-form) Thujane 
CH; 
10 
AN 
3 
H.C? 4CH, 
H;3C HC, sCH2 
SOR eS 
C—C 
eae H 
ear 
Carane 
CH; CH; 
16| 10 
\ ak 
2 1 
HC CH; H.Cé 2CH, 
1 3 
H;3C H;C-C-CH; 
Tad CH; 8 |7 9 
aa a sCH2 ear 3CH, 
H;3C 5 Nat 
, C C 
H H 
IV Vv 
Pinane Bornane 
Nor-structures: 
H2 H, H 
C C C 
3 fa j 
H.C? 4CH, HCY 3CH, H.C& 2CH2 
7CH2| | 7CHo| 
HC, a H2C, sCH. HC; 3CH» 
SS 
Hw “6 } ( 
7 H H 
VI VII VIII 
Norcarane Norpinane Norbornane 


A-73. Monocyclic Terpenes 

73.1.—Menthane Type: Monocyclic terpene hydrocarbons of this type (ortho, meta, and para isomers) 

are named menthane, menthene, menthadiene, etc., are given the fixed numbering of menthane (Formula 

I). Such compounds substituted by additional alkyl groups are named in accordance with Rule A-11. 
7CH; 


Examples: 7CH; 7CH3 
| 
S EN re 
1 YX 1 
are 2CH, CH; H.Cé® 2CH a Sid 
| 
H.C; 3CH—CH H.C; 3CHe H.C; 3CHze 
4 va Y SY 4 4 Ha 
C CH; CH C 
He 10 b 
oe \ a 
8 8 
H;C CH; H;C CH; 
9 10 9 10 
m-Menthane l-p-Menthene 1,4(8)-p-Menthadiene 
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73.2.—Tetramethylcyclohexane Type: Monocyclic terpene hydrocarbons of this type are named sys- 
tematically as derivatives of cyclohexane, cyclohexene, and cyclohexadiene (see Rule A-11). 


Examples; H;3C CH; CH; CH; 


1 NN 1 


Hc’ YCH_-cH, HAC *C—OH, H,c_Hot * You 
HG, cu—ca, Hey “we CHy Hi oe Fa 
67 


Sea oA 4~CH, Hc; 
He i 2 i 
1,1,2,3- 1,2,3,3- 1,5,5,6- 
Tetramethyl- Tetramethyl- Tetramethyl- 
cyclohexane cyclohexene 1,3-cyclohexadiene 


A-74. Bicyclic Terpenes 


74.1.—Bicyclic terpene hydrocarbons having the skeleton of Formula II or this skeleton and additional 
side chains except methyl or isopropyl (or methylene if one methylene group is already present) are named 
as thujane, thujene, thujadiene, etc., and are given the fixed numbering shown for thujane (Formula IT). 
Other hydrocarbons containing the thujane ring-skeleton are named from bicyclo[3.1.0Jhexane and are 
given systematic bicyclo numbering (cf. Rule A-31). 


Example: CH; CH; 
aA ll H 
; . 


Vi 
HAC, HAC, Nou Hcy Nou 


Hc - HO= Oy [es LW, Hz 


A ek VIE aN 
H;C CH; HC CH; HAC CH; 
8 9 
4(10)-Thujene 1-Isopropyl-2,4- 5-Isopropyl- 
dimethylenebicyclo- bieyelo[3.1. 1, arch 


[3.1.0]hexane 


74.2.—Bicyclic terpene hydrocarbons having the skeleton of Formula ITI, IV, or V and additional side 
chains except methyl (or methylene if one methylene group is already present) are named, respectively, as 
carane, carene, caradiene, etc.; pinane, pinene, pinadiene, etc.; bornane, bornene, bornadiene, etc. They 
are given, respectively, the fixed numbering shown for carane (Formula III), pinane (Formula IV), and 
bornane (Formula V). Other hydrocarbons containing the ring-skeleton of carane, pinane, or bornane are 
named, respectively, from norcarane (Formula VI), norpinane (Formula VII), or norbornane (Formula 
VIII). These names are preferred to those from bicyclo [4.1.0]heptane, bicyclo[3.1.1]heptane, or bicyclo 
[2.2.1]heptane. The nor-names are given systematic bicyclo numbering (cf. Rule A-31). 


Examples: CH; CH, CH; 
10 H “t 10 
Va $ aS. vas © 
YE 3 INS 2 2 
uch Nou, Hct 4CH BONG Abs 7 BN eat 
H H 3 2 
H 1 ion. HG, on SG 7 ‘da by J 4 =CH, 
BENE Sia Nes Wie HC Naa HC Gs 
H;C~? H H,C~ 7 H H H 
9 
2-Carene 7,7-Dimethyl- 2(10),3-Pinadiene 4-Methylenepinane 
2,4-norcaradiene 
CH; CH=CH, 
% ox 7 IN 
4 
H.C5 Nou, eS) es 
6 2CH—CH; keg CH: 
BUNS E Nor CRE Gy Se NI 
H; os 7 H if 
2,4,7,7-Tetra- 6,6-Dimethy]-2- 
methylnorcarane viny]-2-norpinene 
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i = H H 
C A 
ZI LAN AIK 
205 2CH H.Cé 2C H2C8 2C—CH; 
| H,C—C—CH, | CH, on Pos —CH; | 
H.C; 3CH H.C; 3CHe 2Cs AO) 3 | 
H H H 
2-Bornene 2,2-Dimethylnorbornane 2,7,7-Trimethyl-2-norbornene 


714.3.—The name ‘‘camphene”’ is retained for the unsubstituted compound 2,2-dimethyl-3-methylene- 
norbornane. 


Camphene 


A-75. Terpene Radicals 


75.1.—Simple acyclic hydrocarbon terpene radicals are named and numbered according to Rule A-3.5. 
The trivial names geranyl, neryl, linalyl and phytyl are retained for the unsubstituted radicals. 


75.2.—Radicals derived from menthane, pinane, thujane, carane, bornane, norcarane, norpinane, and 
norbornane are named in accordance with the principles set forth in Rules A-1.2 and A-11.4 except that 
the saturated radicals of pinane are named pinanyl, pinanylene, and pinanylidene. The numbering of 
the hydrocarbon is retained and the point or points of attachment, whether in the ring or side chain, 
are given numbers as low as is consistent with the fixed numbering of the hydrocarbon. 


Examples: 10 
CH, CH: HC— 
: Se ¢ 
H.C, 2CH HC, H— H.C; sCH 
b HC he oe 
H.C® 3CH2 >) 6 | 4CH; H.C; ‘CH: 
CH Ho oa 
lie OH 
8' 

/ way Joa 
H,C CH; H;C CH; 
9 10 8 9 
1-p-Menthen-8-y] 3-Pinanyl 4(10)-Thujen-10-yl 

HC= 
d H 
ON . 
1 
8 HON 7CH HCs | 2CH— 
SEES CH, | CHe 
6 sCHy HC; 7 3;CH2 
H,C~ aN 5. i 
C 
H H 
2-Pinen-10-ylidene 5-Norbornen-2-yl 


‘ ie os not named in Rules A-75.1 and A-75.2 are named as described in Rules A-11 and 
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B. FUNDAMENTAL HETEROCYCLIC SYSTEMS 


B-1. Extension of Hantzsch-Widman System 


1.1.—Monocyclic compounds containing one or more hetero atoms in a three- to ten-membered ring 
are named by combining the appropriate prefix or prefixes from Table I (eliding ‘‘a’’ where necessary) 
with a stem from Table II. The state of hydrogenation is indicated either in the stem, as shown in Table 
II, or by the prefixes ‘‘dihydro-,’’ ‘‘tetrahydro-,”’ etc., according to Rule B-1.2. 


TaBLeE [ 

Element Valence Prefix 
Oxygen II Oxa 
Sulfur II Thia 
Selenium II Selena 
Tellurium II Tellura 
Nitrogen Ill Aza 
Phosphorus Ill Phospha* 
Arsenic TH AL Arsa* 
Antimony III Stibas 
Bismuth III Bisma 
Silicon IV Sila 
Germanium IV Germa 
Tin IV Stanna 
Lead IV Plumba 
Mercury II Mercura 


1 46 


a When immediately followed by ‘‘in-’’ or ‘‘-ine,”’ ‘‘phospha-”’ should be replaced by ‘‘phosphor-,”’ ‘‘arsa-’’ should be replaced 
by ‘‘arsen-”’ and “‘stiba’’ should be replaced by “‘antimon-’’. 
“Bora”’ for boron is used frequently. Chemical Abstracts has placed boron with the valence of III between lead and mercury 


in Table I. This table shows the valence of tin and lead.as IV instead of II (a correction of a typographical error). 


TaB_eE II 
No. of members Rings containing nitrogen Rings containing no nitrogen 
in the ring Unsaturation¢ Saturation Unsaturation* Saturation 
3 -irine -iridine -irene irane?é 
4 -ete -etidine -ete -etane 
i) -ole -olidine -ole -olane 
6 -ine? c -ine?® -ane? 
a -epine e -epine -epane 
8 -ocine e -ocin -ocane 
9 -onine e -onin -onane 
10 -ecine ¢ -ecin -ecane 


2 Corresponding to the maximum number of non-cumulative double bonds, the hetero elements having the normal valences 
shown in Table I. ° For phosphorus, arsenic, antimony, see the special provisions of Table I. ° Expressed by prefixing ‘‘per- 
hydro”’ to the name of the corresponding unsaturated compound. ¢ Not applicable to silicon, germanium, tin and lead. In 
this case, ‘‘perhydro-”’ is prefixed to the name of the corresponding unsaturated compound. ¢ The syllables denoting the size 
of rings containing 3, 4 or 7-10 members are derived as follows: “‘ir’’ from tri-, ‘“‘et’’ from tetra, ‘‘ep’’ from hepta, ‘‘oc’”’ from 
octa, ‘‘on’”’ from nona, and ‘‘ec’”’ from deca. 


Examples: N 
VA 
H HC? 2CH, 
° vA He OH 
1 1 

Des a va < de ‘ll 
H.C’—____*CH;, iH, Cs OH 5 HC—————_CH 

Oxirane Aziridine 2H-Azepine 


1.2.—Heterocyclic systems whose unsaturation is less than the one corresponding to the maximum 
number of noncumulative double bonds are named by using the prefixes ‘‘dihydro-,” ‘‘tetrahydro-,” etc. 

In the case of 4- and 5-membered rings, a special termination is used for the structures containing one 
double bond, when there can be more than one noncumulative double bond. 


No. of members 


of the partly saturated Rings containing Rings containing 
rings nitrogen no nitrogen 
4 -etine -etene 
5 -oline -olene 
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Examples: Hy, 
Si 
1 
NH—AsH ae arieice 
ie al ppnins, 
H=CH H H 
1,2-Azarset-3-ine 3-Silolene 


1.3.—Multiplicity of the same hetero atom is indicated by a prefix ‘‘di,” ‘‘tri-,” etc., placed before the 
appropriate ‘‘a’’ term (Table I). 
Example: 


N 


SIN 
aa se 
éf 
1,3,5-Triazine (or s-Triazine) 


1.4.—If two or more kinds of ‘‘a”’ terms occur in the same name, their order of citation is by descending 
group number of the Periodic Table and increasing atomic number in the group as illustrated by the 
sequence in Table I. 


Examples: O pi 
ae nS 
H.C5 28 HC5 2CH 
& 3 la All 
Hz H. H N 
1,2-Oxathiolane Thiazole 
1.51.—The position of a single hetero atom determines the numbering in a monocyclic compound. 
Example: N 
gre 
HC 2CH 


Azocine 
1.52.—When the same hetero atom occurs more than once in a ring, the numbering is chosen to give 
the lowest locants to the hetero atoms. 


Example: N 
1 


HOO Sy 
He, CH 
\sF 


1,2,4-Triazine (or as-Triazine) 


1.53.—When hetero atoms of different kinds are present, the locant 1 is given to a hetero atom which is 
as high as possible in Table I. The numbering is then chosen to give the lowest locants to the hetero atoms. 


Examples: Ss Ss 
sw} Jn 
Hc’ ON Hc’ NH 
N; ds Ss on 
\ ret \W 
C 
H H 
6H-1,2,5-Thiadiazine 2H,6H-1,5,2-Dithiazine 
(not 2,1,4-Thiadiazine) (not 1,3,4-Dithiazine) 
(not 1,3,6-Thiadiazine) (not 1,3,6-Dithiazine) 
(not 1,5,4-Dithiazine) 
The numbering must begin with the The numbering must begin with a 
sulfur atom. This condition eliminates sulfur atom. The choice of this atom is 
2,1,4-thiadiazine, Then the nitrogen determined by the set of locants which 
atoms receive the lowest possible locant, can be attributed to the remaining 
which eliminates 1,3,6-thiadiazine. hetero atoms of any kind. As the set 


1,2,5 is lower than 1,3,4 or 1,3,6 or 1,5,4 
in the usual sense, the name is 1,5,2- 
dithiazine. 
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B-2. Trivial and Semi-trivial Names 


2.11.—The following trivial and semi-trivial names constitute a partial list of such names which are 
retained for the compound and as a basis of fusion names. They are arranged in the inverse order of the 
precedence prescribed in Rule B-3. The names of the radicals shown are formed according to Rule B-5. 


Parent Compound Radical Name Parent Compound Radical Name 


NS) s H 
(1) 
i" 7 f xe U2) 61> (e 
Thiophene Thienyl] (2-shown) I x | | 
Pyrrole Pyrrolyl 
(2) On ea 2 (3- shown) 
hare H H 
Benzo[b]thiophene Benzo[b]thieny] . GD) are ae 
(replacing thianaphthene) (2-shown) fl aN f N 
S S Imidazole Imidazolyl 
(3) “he ) YY j SS T (2- shown) 
WN xz | 5 | 
Naphtho[2,3-b]thiophene | Naphtho[2,3-b] (14) Now Now 
(replacing thiophanthrene) thienyl (2-shown) f i i ( n 
4 all 
a § A» N Pyrazole Pyrazolyl 
(4) | | | (1- shown) 
KS ~ g Sg fA 
N 
Thianthrene Thianthrenyl (2-shown) i SD ny 
(5) 0. 0 Pyridi Pyridyl 
(Pee & Tiaine riay. 
I, al if | (3- shown) 
Fury] (3-sh 
Furan uryl ( own) N oes 
0. 0. ES es 
6) ee or (16) s) OU 
iA A 
Pyran Pyranyl Pyrazine Pyrazinyl 
(2H-shown) (2H-Pyran-3-yl shown) N x 
IAA as 1 y 
Wo og eo GQ “ty 
Isobenzofuran Isobenzofurany] (1-shown) Pyrimidine <eittent : 
Z% SCE; cH, N. N. 
(8) f | 2 f 15N i N 
WY ZA (18) ee yal 
Chromene Chromeny] Pyridazine Pyridazinyl 
(2H- shown) (2H-Chromen-3-yl shown) (3- shown) 
He He OW ZA. Om F 
AAA oe AAR yalgin)  auinblaacdoe 
(0) NP ee WN 
& Ne No~ Indolizine yeh 
own 
Xanthene! Xanthenyl? 
ANH eae oN 
orm (CS 
(10) a i Isoindole Isoindoly] 
Ks NS Nor (2- shown) 
Phenoxathiin Phenoxathiinyl N N 
(2- shown) a ) AIS — 
N ee -—CH —CH 
N . 2 2 
(11) if 1SCH2 ( CH: 3H-Indole 3H-Indolyl 
3 be (3H-Indol-2-yl shown) 
2H- le 2H-Pyrrolyl 
PIED (OH-Pyrek Syl shown) 


(1) Denotes exceptions to systematic numbering. 
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Parent Compound Radical Name 


(22) x ne N 
cpa a 


Indole Indolyl 
(1- shown) 
H H 
Noy Ny 
@) Cy | 
1H-Indazole Indazolyl 
(1H-Indazol-3-yl shown) 
N N 
NAY? NAVY 
oa OF 
S37 —_N S /7—N 
N 
Purine! Purinyl! 
(8- shown) 
(25) 


4H-Quinolizine 4H-Quinoliziny] 


(4H-Quinolizin-2-yl shown) 


(26) 


(27) 


(28) 


(29) 


(30) 


(31) 


“anany 
Le 


Isoquinoline 


N. 
aa 
* 


Quinoline 


NN 


Phthalazine 


N N 
G aN 1S 
gems 
5 ee 


Naphthyridine 


(1,8- shown) 


Quinoxaline 


ox} 
Ne 


Quinazoline 


Oo SN 

NS | A 
Isoquinoly] 
(3- shown) 


SOI 


Quinolyl 
(2- shown) 


| 
ASN 
| 
N2ZN 
Phthalazinyl 
(1- shown) 


= ee, 
(1,8-Naphthyridin-2-y]l 


shown) 


N 
Sir 
oy 
eis 

(2- ad 


St 

S o 

Quinazoliny] 
2- shown) 


(32) 


(33) 


(34) 


(35) 


(36) 


(37) 


(38) 


(39) 


(40) 
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Radical Name 


AN 
A 


Parent Compound 


AN 
OU 


Cinnoline Cinnolinyl 
(3- shown) 

NT N pein N 

8 1 SS 

CC e 
NA iN S ZN 
Pteridine Pteridiny] 

(2- shown) 


N 
as ( SS tS 
6 | 4 3 
SS C7 
H 


4a H-Carbazole} 


N 
S CH 
H 
4a H-Carbazolyl! 
(4a. H-Carbazol-2-yl shown) 


oto otc 


Carbazole! Carbazolyl! 
(2- shown) 


H H 
a NN JN SN 
| wy | ZA 
B-Carboline 


B-Carbolinyl 
(6-Carbolin-3-yl shown) 


af of 


Phenanthridine Phenanthridiny] 
(3- shown) 
7% F9 a SS 
Axxo N Z 
Acridine! Acridinyl! 
(2- shown) 
ma a 
Perimidine vaukiangl 
(2- shown) 
N: A ; NZ ) 
ono ~S on 7S 
er ll cos | 
SS7 67 S ZA 
Phenanthroline Phenanthroliny] 
(1,7- shown) (1,7-Phenanthrolin-3-y]l 
shown) 
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Parent Compound 


N 
wo COD 
SS Se is 


Phenazine 
ANAS 
2 
oe 
Phenarsazine 
(43) SN 
fo 
Isothiazole 


Chemical Abstracts uses 2H-1-benzopyran instead of chromene, 


Radical Name 


S 
" 44 
COG ae 


rhe ee 
As 
Zo \-~— (48) LON 
ws | ZA a 
Isoxazole 
Phenarsazinyl 
(2- shown) 
4 Nz 5N 
4 (46) 
SN ll. al al 
| l Furazan 
Isothiazolyl 
(3- shown) H 
(47) § 
‘4 


Phenoxazine 


and 9H-pyrido[3,4-b]lindole instead of 8-carboline. 


Parent Compound 


Radical Name 


OO ac oy 


Een 
(2- shown) 


On 
(4 


Isoxazolyl 
(3- shown) 


n-O.N 
| 


Furazanyl 
(3- shown) 


Phenoxazinyl 
(2- shown) 


B-2.12.—The following trivial and semi-trivial names are retained but are not recommended for use in 
fusion names. The names of the radicals shown are formed according to Rule B-5. 


Parent Compound 


H; Hz H 
; “a, Ao xo yaks 
H, Hz HC! “NH 
Isochroman Isochromany] Tmidasolidine 
(3- shown) 
H 
pone ani “Clee N 
: TAPS 
& NG°OH: < pti (6) H.C; 2CH 
H, H, H, 4 all 
Chroman Chromanyl Imidazoline 
(7- shown) (2- shown!) 
H H 
N NS N 
yr 7a 7a 
(3) H:C& ?CH: H2C CH— (7) H.Cé ?*NH 
Ht! 2 HA bu, »sH, 
Pyrrolidine Gaara Pyrazolidine 
H H H 
N N 
(4) H2Czi 7 H.C- 7 (8) H.C>\NH 
Ae l eled ee) 
Ha Coe Hea = 
Pyrroline ahi trolinyl Pyrazoline 
(2- shown’) (2-Pyrro in-3-ylt shown) (3- shown?) 


Radical Name 


(1) The ‘‘2-’’ denotes the position of the double bond. 
(2) The ‘‘3-’’ denotes the position of the double bond. 


(3) For 1-piperidyl use piperidino. 
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Parent Compound 


Radical Name 
H 
N 
HAC oH 
no An 


Imidazolidinyl 
(2- shown) 


H 
ae 
H.C oo 
—ao—_N 


Imidazolinyl 


(2-Imidazolin-4-yl! shown) 


N 
H.C \va 
HC du, 


Pyrazolidiny] 
(1- shown) 


H 
H.C Ne 


Pyrazolinyl 
(3-Pyrazolin-2-yl? shown) 
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Parent Compound Radical Name Parent Compound Radical Name 
H 7 é z 
1 oe ~i3NH 7 ~NH 
H.C Nou: H.C CH— (12) ‘ du, Lae 
@) ee CH, ee bu, Isoindoline Isoindoliny] 
4 (1- shown) 
C 
He He 1! 
Piperidine Piperidyl? 
(2- shown) H.C* CH, ‘OH H,C CH, CH 
(13) 
Ht oN ic, GH, 3CHe H, H, H. 
ne 
H,C® *CH, H.C CH, 
(10) H.C; 3CH2 HA du, H H 
7 Quinuclidine Quinuclidinyl 
N N (2- shown) 
H H 9 ai 
Piperazine Piperazinyl IN -. 
G- shown} H.cé CH, H.C Off 
(14) 
N \ His CH, Hit bu 
(11) a 1~CH, 7 ~CH: Nyy 
a N N 
—CH, a 0) 2 H H 
Indoline Indolinyl Morpholine Morpholinyl! 
(1- shown) (3- shown) 


B-3. Fused Heterocyclic Systems 


3.1.—‘Ortho-fused” and ‘‘ortho- and peri-fused” ring compounds containing hetero atoms are named 
according to the fusion principle described in Rule A-21 for hydrocarbons. The components are named 
according to Rules A-21, B-1 and B-2. The base component should be a heterocycle. If there is a choice, 
the base component should be, by order of preference: 


(a) A nitrogen-containing component. 


Example: 


(fe: y] 
of 


Benzo[h]isoquinoline 
not Pyrido[3,4-a]naphthalene 


(b) A component containing a hetero atom (other than nitrogen) as high as possible in Table I. 


NS} O 
6™N. 1 
TI 


Thieno[2,3-b]furan 
not Furo[2,3-b]thiophene 


Example: 


(c) A component containing the greatest number of rings. 


a 


Example: 


7H-Pyrazino|[2,3-c]earbazole 
not 7H-Indolo[8,2-f]quinoxaline 


(d) A component containing the largest possible individual ring. 


) 
Ch SCH: 
eae 

O 


2H-Furo[3,2-b]pyran 
not 2H-Pyrano[3,2-b]furan 


(1) For 4-morpholinyl use morpholino. C-38 


Example: 
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(e) A component containing the greatest number of hetero atoms of any kind. 


Example: 


NaN Ng 

Oe Be 

ON 1 
Hz 


5H-Pyrido[2,3-d][1,2]oxazine 
not [1,2]Oxazino[4,5-b]pyridine 


(f) A component containing the greatest variety of hetero atoms. 


Examples: H 
QO. N NUS 
6 1 SN 6™ a 
ne nf 2 
1H-Pyrazolo[4,3-dJoxazole 4H-Imidazo[4,5-d]thiazole 
not 1H-Oxazolo[5,4-c]- not 4H-Thiazolo[4,5-d]- 
pyrazole imidazole 


(g) A component containing the greatest number of hetero atoms first listed in Table I. 


Noa 
jot 


Selenazolo[5,4-f]benzothiazole! 
not Thiazolo[5,4-f]benzoselenazole 


Example: 


(1) In this example the hetero atom first listed in Table I is sulfur and the greatest number of sulfur atoms in a ring is one. 


(h) If there is a choice between components of the same size containing the same number and kind of 
hetero atoms choose as the base component that one with the lower numbers for the hetero atoms before 


fusion. 
NAN Bs 


Pyrazino[2,3-d]pyridazine 


Example: 


3.2.—If a position of fusion is occupied by a hetero atom, the names of the component rings to be fused 
are so chosen as both to contain the hetero atom. 


N tS) 
| 
Carle, 


Imidazo[2,1-b]thiazole 


Example: 


3.3.—These contracted fusion prefixes may be used: furo, imidazo, isoquino, pyrido, pyrimido, quino 
and thieno. 


Examples: i p ( S 
fm 2NH 
Cate aa Ge 
NN 5ZN WS 
Furo[3,4-c]cinnoline 4H-Pyrido|[2,3-c]carbazole 


3.4.—In peripheral numbering of the complete fused systems, the ring system is oriented and numbered 
according to the principles of Rule A-22. When there is a choice of orientations, it is made in the following 


sequence in order to: 
(a) Give low numbers to hetero atoms. 


a oN vs Ay 
| Pale ae 0 


Benzo[b]furan Cyclopenta[b]pyran 4H-(1,3]Oxathiolo- 
[5,4-b]pyrrole (N.B. 
1,3,4 lower than 1,3,6) 


Examples: 
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(b) Give low numbers to hetero atoms in order of Table I. 


A 
ee 
Thieno[2,3-b]furan 


(c) Allow carbon atoms common to two or more rings to follow the lowest possible numbers (see Rules 
A-22.2 and A-22.3). [A hetero atom common to the two rings is numbered according to Rule B-3.4(e).] 


N N N N N. 
ArN-15 (glans Cae Cases 
c S not |g . 4 i) or |l, SN. 


Imidazo[1,2-5][1,2,4]triazine 
(or Imidazo[1,2-b]-as-triazine) 


Example: 


Examples: 


In a compound name for a fusion prefix (i.e., when more than one pair of brackets is required), the 
points of fusion in the compound prefix are indicated by the use of unprimed and primed numbers, the 
unprimed numbers being assigned to the ring attached directly to the base component, thus 


N N 
CE EA « CLO) 
Si AeaikyY WAST AS 


Pyrido[1’,2’:1,2]imidazo- 
[4,5-b]quinoxaline 
Zi0 awn aN 
Olea: C 
Ww 5 
4103 nt N. S 
or \, 5 3 
Wy Ns N i 


(d) Give hydrogen atoms lowest numbers possible. 


ant eH, 
HN 0 
4H-1,3-Dioxolo[4,5-d]imidazole 
(e) The ring is numbered as for hydrocarbons but numbers are given to all hetero atoms even when 


common to two or more rings. Interior hetero atoms are numbered last following the shortest path from 
the highest previous number. 


B-4. ‘Sa’? Nomenclature 


4.1.—Names of heterocyclic compounds also may be formed by prefixing ‘‘a” terms (see Table I of 
Rule B-1.1) to the name of the corresponding homocyclic compound. The letter ‘‘a’”’ should not be elided. 
There are two methods of applying this principle: 


th (a). Stelzner Method.—In this method, the ‘‘a” term name relates to that of the hydrocarbon 
ae the same distribution of bonds in the rings. Thus, I is not so related to benzene but to 1,4-cyclo- 
exadiene, and II is not so related to naphthalene but to 1,4-dihydronaphthalene. 


G) =) 
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4.1(b). Chemical Abstracts Method.—lIf the corresponding homocyclic compound is partially or 
completely hydrogenated and if this state of hydrogenation is denoted in its name without the use of 
hydro prefixes, as indan and cyclohexane, the procedure is the same as in (a). In other cases, positions in 
the skeleton of the corresponding homocyclic compound which are occupied by hetero atoms are denoted 
by the ‘‘a” terms, and the parent heterocyclic compound is considered to be that which contains the 
maximum number of conjugated or isolated! double bonds; hydrogen is added, as necessary, as hydro 


prefixes and/or as H to the ‘‘a’”’ name thus obtained. 


Examples: Chemical 
Stelzner Abstracts 
H, Method Method 
Si 
Sat: Sila-2,4-cyclo- Sila-2,4-cyclo- 
lal pentadiene pentadiene 
H 
Si 
H2C~ SS Sila-1,3-cyclo- Sila-1,3-cyclo- 
4.3 pentadiene pentadiene 
H 
Si 
eee ; ; 
S43 Silabenzene Silabenzene 
H 


ce ‘NH 3 7-Azabicyclo- 7-Azabicyclo- 
5 | 3 [2.2.1]heptane (2.2. 1Jheptane 
H.C 4 ___CH, 
78 5CH: 
; “1 1,3-Dithia-1,2,3,4- | 4H-1,3-Dithia- 
439 tetrahydro- naphthalene 
C naphthalene 
H: 
AW 14 1,4-Dithia-1,4-di- 1,4-Dithianaph- 
cen | hydronaph- thalene 
LY 43 thalene 


(1) Isolated double bonds are those which are neither conjugated nor cumulative as in 


Q or the B ring of 


CL) 


O 
Chemical 
Stelzner Abstracts 
He H, Method Method 
C C 
IN Lo 2,4,6-Trithia- 2,4,6-Trithia- 
Siar Ze N) 28 3a,7a-diazaper- 3a,7a-diazain- 
| 3 hydroindene dene 
H, 5 san 
ah 


2-Oxa-1,2-dihydro- 
pyrene 


1H-2-Oxapyrene 


Z3 . 
eld 2,7,9-Triazaphen- _2,7,9-Triazaphe- 
Za S anthrene nanthrene 
| 10 
WN 9F 
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DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 


4.2.—In fusion names, the ‘‘a’’ terms precede the completed name of the parent hydrocarbon. If two 
or more kinds of “‘a” terms occur in the same name, the procedure described in Rule B-1.4 applies. Pre- 
fixes denoting ordinary substitution procede the ‘‘a”’ terms. 


Example: o} CH; 
leon 
SS Ny 


3,4-Dimethy!-5-azabenz(ajanthracene 


Chemical Abstracts follows Rule B-4.1 (b). Since ‘‘a’’ names for heterocyclic systems are based on the name of the carbocyclic 
system, the numbering of the “‘a’’ name must agree with the numbering of the carbocyclic parent. When there is a choice in 
direction of numbering the ring is numbered so as to give (1) lowest numbers to the hetero atoms, (2) lowest numbers to hetero 


atoms as high as possible in Table 1 (Rule B-1.1). 


B-5. Radicals 


5.11.—Univalent radicals derived from heterocyclic compounds by removal of hydrogen from a ring 
are in principle named by adding ‘‘yl’”’ to the names of the parent compounds (with elision of final ‘‘e”’ 
if present). 


Examples: Indolyl from indole 
Pyrrolinyl from pyrroline 
Triazolyl from triazole 
Triazinyl from triazine 


(For further examples see Rule B-2.11). 


These exceptions are retained: furyl, pyridyl, piperidyl, quinolyl, isoquinolyl and thienyl (from thio- 
phene) (see also Rule B-2.12). 


As exceptions, the names “piperidino’”’ and “morpholino”’ are preferred to ‘‘1-piperidyl’”’ and ‘‘4-mor- 
pholinyl.”’ 


5.12.—Bivalent radicals derived from univalent heterocyclic radicals whose names end in ‘‘-yl” by 
removal of one hydrogen atom from the atom with the free valence are named by adding ‘‘-idene’”’ to 
to the name of the corresponding univalent radical. 


Example: oO 
6 gS 
Lm’ 
iA 
2-Pyranylidene 
5.13.—Multivalent radicals derived from heterocyclic compounds by removal of two or more hydrogen 


atoms from different atoms in the ring are named by adding ‘‘-diyl,”’ “‘-triyl,’’ etc., to the name of the ring 
system. 


Example: N 
ane 
6 3 
SS 1p 
2,4-Quinolinediy] 


5.21.—The use of “‘a’”’ terms (Rule B-4) does not affect the formation of radical names. Such names are 


strictly analogous to those of the hydrocarbon analogs except that the “‘a’”’ terms establish numbering in 
whole or in part. 


Examples: H 
ere 
C 
4 
H, 5 30 7s a) ao 
Habe CH, SS S10 we 


1 
1,3-Dioxa-4-cyclohexyl —_1,10-Diaza-4-anthryl 


B-6. Cationic Hetero Atoms 

6.1.—According to the ‘‘a”” nomenclature, 
are named in conformit 
“‘thionia-,”’ ‘‘azonia-,’ 


: } heterocyclic compounds ¢ontaining cationic hetero atoms 
uty with the preceding rules by replacing ‘‘oxa-,” “‘thia-,” ‘‘aza-,” etc., by “‘oxonia-,”” 
etc., the anion being designated in the usual way. 
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DEFINITIVE RULES FOR NOMENCLATURE OF ORGANIC CHEMISTRY 


Examples: A 6 
9 1 
ts O Cl- 1-Oxoniaanthracene chloride 
5 Wwe 45 
cae ‘ Cl 4a-Azoniaanthr: hlorid 
A a a-Azoniaanthracene chloride 
Ww NON 
+ 
H.C S CH, 
6 iz 2 
7CH, Cl- 1-Thioniabicyclo[2.2.1]heptane 
5 ‘| 3 chloride 
H.C H—CH, 
CH; 


va 
H.C$ 2CH, 
Cl-_ 1-Methyl-l-oxoniacyclohexane 
H.C; 3CHy chloride 


4 
CH. 


HETEROCYCLIC SPIRO COMPOUNDS 
B-10 (Alternate to B-11) 


10.1.— Heterocyclic spiro compounds containing single-ring units only may be named by prefixing ‘‘a”’ 
terms (see Table I, Rule B-1.1) to the names of the spiro hydrocarbons formed according to Rules A-41.1, 
A-41.2, A-41.3 and A-41.6. The numbering of the spiro hydrocarbon is retained and the hetero atoms 
in the order of Table I are given as low numbers as are consistent with the fixed numbering of the ring. 
When there is a choice, hetero atoms are given lower numbers than double bonds. 


Examples; H, He 


H C—C H, He H. He 
C—C O—CH;, 13 mee Nee C—C C—C 
9 Sky) aoata H.C PGE WN ylof Boe BNe 
H.C8 5 d N8 Né 3CH. 2Cl 
Sy) oy 5 HC aman ver 
— C—CH;, TOME ee mam 
H. H. Hz: — C H, He 
H, H, He 
1-Oxaspiro[4.5]decane 6,8-Diazoniadispiro[5.1.6.2]hexadecane dichloride 


10.2.—If at least one component of a mono- or polyspiro compound is a fused polycyclic system, the 
spiro compound is named according to Rule A-41.4 or A-41.7, giving the spiro atom as low a number as 
possible consistent with the fixed numberings of the component systems. 


N 
H.Cr1 SCH, 


Examples: 


3,3’-Spirobi[3H-indole] Spiro[piperidine-4, 9’-xanthene] 


Chemical Abstracts names heterocyclic spiro compounds according to Rules B-10.1 and B-10.2, 


B-11 (Alternate to B-10) 


11.1.—Heterocyclic spiro compounds are named according to Rule A-42, the following criteria being 
applied where necessary: (a) spiro atoms have numbers as low as consistent with the numbering of the 
individual component systems; (b) heterocyclic components have priority over homocyclic components 
of the same size; (c) priority of heterocyclic components is decided according to Rule B-3. Parentheses 
are used where necessary for clarity in complex expressions. 
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: H,. H H, Hz He 
Examples: CG He C O—CH, es o—C 
3 2 Ne LS 3 2 6 

H.C4 Af? H.C” he 5CH. 
5 6 PS af 4 5! 6’ fb 3 4 Va 

—C C—CH: a C—C 

H, H, H, H.2 Hz H; H. 

Cyclohexanespiro-2’-(tetra- Tetrahydropyran-2- 
hydrofuran) spirocyclohexane 


3,3’-Spirobi(3 H-indole) 


H 
N 
v 
He wee H, We 
— H, H H,. H 
H.C’ *CH: me or rae 


7 C—C C—C 
Ne H.C® noe Se on . 
Cle i di ASG 2 ae i CH, 2Br 
As Ny ; aes ge C C—C 


C—C He He Hz 
H H: Hz 
1,2,3,4-Tetrahydro- Hexahydroazepinium-1-spiro-1’-imid- 
quinoline-4-spiro-4’- azolidine-3 ’-spiro-1’’-piperidinium 
piperidine dibromide 


Chemical Abstract follows Rule B-10. 


BRIDGED HETEROCYCLIC COMPOUNDS 


Bridged heterocyclic bicyclo and polycyclo compounds are named by Chemical Abstracts by application of the ‘‘a’’ nomen- 
clature to the names of bicyclo and polycyclo hydrocarbon systems which have been named according to Rules A-31 and A-32. 
Bridged heterocyclic compounds which can be regarded as ortho-fused or ortho- and peri-fused systems with additional 
bridges are named by extending Rule A-34 to heterocyclic systems, Bridge names such as epoxy (—O—), epithio (—S—), 


epoxymethano (—O—CH:2—) are used. 


INDEX 
RULE NO. RULE NO, 

Sa NOMeNC] AGULO arti rene ete B-4 Cationic hetero atoms............... B-6 
Acyclic hydrocarbons............... A-1 Chains 
Additive name... sme. eben as Glossary branched «5: «i: se sone loeinectoreiete A-2 
Alkan es sacri. aioe ere A-1 fundamental—see ‘“‘main’’ 
AIK Ones ey. <camitcrcds eemaitic eta eee A-3.1 in) NY.GTOCALDOHS.. a6... 5 sine A-2, A-61 
ALKGN NES): «dha sires snc ae A-3.3 “main,” CHOICE Olay. oe7 ore aie A-2.1, A-2.6 
AIK YDS ein tgn tee Ed A-3.2 Chemical Abstracts system for 
Alphabetical order of alkyl groups....° A-2.3(b) heterocyclics.... mie. waa. re ree B-4.1(b) 
TON G8 6 alia os Poa ae ame ae A-12.4 Complexity, order of, of alkyl groups.. A-2.3(a) 
Aromatic hydrocarbons............. A-12 Conjunctive name: s.. 2s er iraet Glossary 
Assemblies—see Ring systems Cumulative double bonds........... A-21.1 
von Baeyer System Rat GAs oe cee A-31 Cyclic compounds—see also ‘cyclic’ 
Benzene derivatives, numbering..... . A-12.3 under Hydrocarbons, etc. 
BY, UBB OL eared ee oe eee A-52 bridged hydrocarbons............. A-31 
BUM SADNY 2s hse a oe a eae Glossary “fused’’ polycyclic hydrocarbons... A-21 
Bicyclo BYstemss sath a eee A-31 heterocy,Cli¢s «heen on eles noo een B-1 
Bis, use of... Ui nia Rehcrs <a Sees ogy aN a A-2.5 hydrocarbon, with side chains. . A-12, A-61 
Bivalent radicals. eee, CAE. A-4, A-11.5, A-11.6 radicals A-11.2, A-11.4, A-11.5, A-11.6, A-13, 
Brackets in organic names...... A-21.5, A-31 A-31.4, A-75, B-2.1, B-5 
Branched chains................... A-2 apiroiesesaul fc) eae SR A-41, A-42 
Brides POA. vite. Wh) UO Ani A A-31, A-34 unsaturated iad. wa waste bos © A-11.3, A-31.3 

ridged hydrocarbons......... A-31 to A-35 Cycloalkanes... :.iad% it neemease ates A-11 
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RULE NO. 
Double bonds 
cumulative: « cicc... sa een A-21.1 
isolated dnd hs. Seatena® -tohes hee B-4.1(b) 
non=cumulstivie: 1% sas <cieenpaee eee A-21.1 
“Fused’’ systems......... A-21.3, A-23, B-3.1 
heterocyclic Waes es .ea os B-2 
hydrocarbons: .4-. > ate eee A-21 
Hantzsch-Widman system........... B-1 
Heterocyclic systems 
“do momenclature en aon soe hee B-4 
Sationgs Sait LSet Sobeechior B-6 
fUSIONNAMES eae ase B-3 
SPITO SP cy. ak Motos See Dae. Geeta B-10, B-11 
CLIVIALNAMOS Heh. stra serwceete weeny ee B-2 
Hydrocarbons 
ACELY LCNIC WL tiene Enis cnet A-3.2 
acetylenic-ethylenic........... A-3.3, A-3.6 
BCY.CLUG eg kare ie eo aroe idle cic A-1 
ALOMIAUIC cress coat eevee stele aroha oot A-12 
TAN CHG sec tnccste se cee teeta a ene A-2 
bridged-Sere sees) eed. A-31 to A-35 
cyclic 
MONO Er: OH) Oe Ree ge IS SS A-11 
DOLV erence Sake cate erate ss slate A-21 
GOLPIOTLG Senctersye sce reve seal ay sin Sea A-71 
CUNVICNIC amet tie to cca Gaeta enstene st ee A-3 
TUSEGSDOLY Cy CLIC manera ee tnt or A-21 
MONOCY.CLIC He saat ee yee era A-11 
ring assemblies. sce ns see cso ee A-51 
ADIOS Ne rach ce tees reps eee A-41, A-42 
LELDONO tis Soe ere ee ae yeteres A-71 
Hydrogen, “‘indicated”’.............. A-21.6 
Hydrogenated cyclic hydrocarbons.... A-23 


Hydrogenated heterocyclic compounds B-1 


LON GGA: CHAIN bean Ly erotic tage «i016 a A-2.2 

i MOWESteILM Ders meer a,c aeieees = A-2.2, A-2.4 

MAIC DAI A Soe eek Geer ate a: oct A-2.6 

Names 
ted eR? ogee OF Rica to Oat OIC B-4 
BL OCIOIV. CRP AE Ste. ote. Fepepcanusi's: «Vee ererat Glossary 
VWONRDOCY CF fie mrae oa tut ccc. sci A-31 
brid ¢ORP EE Ate Nad Soi t ngs 0 is sustene ole A-34 
Chemical Abstracts, heterocyclic.... B-4.1(b) 
CONJUNCtIVE yee Ai othate aes Glossary 
ELISION ee Eee echt Si okenics «i eae Glossary 
Hantzsch-Widman......... Glossary, B-1 
DATO Geter sts fie aieafoyepos sfeucasrees oe Glossary 
TOP ACCME b Hee P Sigs hins cH oss so Glossary 
Stelzner, heterocyclic............. B-4.1 (a) 
SUStILUtIV.e:.fEy Ae esi h.s <2 3G ois Glossary 
Subtractinemen tats herrcnvetiraciie tees Glossary 
BY StLEMALIC ra Ne AN eibtstetlaG seers ee Glossary 
TEVA) MEE: cs aseavaoasr fons kee ciel Glossary 

Numbering 
acyclic compounds. A-1.2. A-2.2, A-2.4, A-2.5 
bicyclo compounds............... A-31 
Cy clic COMPOUDAS. » ..«. 5 .rye) reyes oe ois = A-11 
fused polycyclic hydrocarbons...... A-22 
fused polycyclic radicals........... A-24 
heterocyclic compounds........... B-1.5 


RULE NO, 
“lowest numbers”. ...... 5.2% A-2.2, A-2.4 
primed vs. unprimed.......... A-2.5, A-53.1 
ring assemblies, hydrocarbon. ..A-51 to A-54 
Numbers; lowestiioc.. 2 ap eee A-2.2, A-2.4 
Order (of precedence) 
alphabeticalgee 2s) su. eae A-2.3(b) 
of complexity of alkyl groups...... A-2.3(a) 
of heterotatomscet Jha. Ries: . B-1.4 
“Ortho-, ortho-peri-fused’’. A-21.3, A-23, B-3.1 
Parentheses muse Ole eee eee A-2.5 
Parent named. Stik ete ee Glossary 
Perhydrot At ee, eee ee A-23.1, B-1.1 
Prefixes 
bilge aeetie a1. qeale Suge eet Oe ee A-52 
FON TUSION NAMES eee ee A-21.4, B-4.2 
DV GrOom asters srcssrcccuae ere A-23.1, B-1.1, B-1.2 
ai kiye hay ee eke ee bid 4 one frame A-2.5 
order infusion names........ A-21.4, B-4.2 
Radicals 
Alkyd aes cies cmrsnsty: ten edorornent Ieee A-1.2 
ST Vile hepa ty <aaacatho and obec oe tenant BE A-14.1 
STVIONG sacha: Gipcere eet oe A-14.1 
Dig V.clObebe ccs ko ser ee coh tne A-31.4 
branched s.., c..cciccs te Pere A-2.25, A-3.6 
heterocyiclics. ..4-o40 cs ee ee B-5 
monocyclic....A-11.2, A-11.4, A-11.5, A-11.6 
multsvalente tec... Caesar dons A-4, B-5.13 
DOLYV.CY.CliGireuagttags <5 aa te A-24 
CONPCNeM Peat cs oa dh ewe hee eee A-75 
uN branched oeshige oo mae ene: A-1.2 
unsaturated..... A-3.5, A-3.6, A-11.4, A-31.4 
Radicofunctional name.............. Glossary 
Replacement name................. Glossary 
Ring Systems 
AgsemMbMesepters comes ee A-51 to A-54 
bridged)... yale. osetia ee A-31 to A-35 
SEREETCO Rs 36.0 7, 5 See eae Sei A-21 to A-28 
BpILOS a. see.» th A-41, A-42, B-10, B-11 
Side chains 
AlIPNAviGISCLles=. . spate A-2 
CYCILEISYSULCINS ss ct eee ees tree A-61 
Spiro 
hy GrocarDODs sar ici te ee A-41, A-42 
heterocyclic systems........... B-10, B-11 
Stelzner system for heterocyclic com- 

WOULGS eters. « sehataaana daar B-4.1(a) 
SUDSUIPUULV.e MAING! .....< ba eien ramets ate Glossary 
SUDtrACtLYG MATIC... vijay | eee Glossary 
Systematic NAME... . varus eae Glossary 
Lerpenese a aea$h.. =). - oes A-71 to A-75 
etrakis use Ofix.«. +. 051 ho eon A-2.5 
Dricy.clo compounds’... . 44s erie A-32 
ALIS WUSE Olcyettttts sox 5 ene ete ae A-2.5 
Trivalent radicals... . s+. see sees A-4, B-5.13 
MrivialNameswaeey 0c. Henne es Glossary 

of heterocyclic compounds......... B-2 
of polycyclic hydrocarbons......... A-21 
Unsaturated hydrocarbons...A-3, A-11, A-31.3 

von Baeyer system................. A-31 
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ILLUSTRATIVE LIST OF SUBSTITUENT PREFIXES 


Groups always expressed as substituents now include isocyano, isocyanatd, isothiocyanato, etc., and groups terminating 
in oxy, thio, sulfinyl, sulfonyl, and their analogs, such as seleno and telluronyl. 

Changes in radical names include iodosyl (instead of iodoso) for —IO; and iodyl (instead of iodoxy) for —IO,. 
Morpholino has been changed to 4-morpholinyl; piperidino to 1-piperidiny]; the unsubstituted diazeno radical, HN=N-—, to 
diazenyl; p-phenylene, etc., to 1,4-phenylene, etc.; y-phenenyl to 1,2,3-benzenetriyl; benzyl to (phenylmethy]); styryl to 
(2-phenylethenyl); p-tolyl! to (4-methylphenyl); 2,4-xylyl to (2,4-dimethylphenyl); and similarly for other radicals 
containing a benzene ring and one or more acyclic chains. Thenyl becomes (thienylmethyl). , 

Ring-assembly radicals are now based on the ring assembly names, as, [1,2'-binaphthalen] -8'-yl and [1,1'-biphenyl] - 
4,4'-diyl. 

Acyl radicals in substitutive names are replaced by substituted radicals (exceptions are acetyl, benzoyl, carbonyl, and, 
when unsubstituted, formyl). Hence propionyl becomes (1l-oxopropyl); acetimidoyl becomes (1-iminoethyl); succinoyl 
becomes (1,4-dioxo-1,4-butanediyl). The three radicals carbonimidoyl, —C(:NH)—; carbonohydrazonoyl, —C(:NNH, )-, 
and carbonothioyl, —C(:S)—, are introduced for use in multiplicative nomenclature and for cases in which both free 
valencies are attached to the same atom. In other cases, (iminomethyl) (formerly formimidoy]), (thioxomethy]), etc., are 
employed. 

Replacement (‘‘a”) names for acyclic radicals have been introduced under the same restrictions as for heading parents. 
The free valencies, not the hetero atoms, are preferred for lowest locants, which are always cited; e.g., 4,12-dioxa-7,9- 
dithiatetradec-1-yl. 

Compound and complex radicals are constructed in accordance with revised rules which reflect the new policies for 
compounds. The most important changes are emphasis on hetero-atom content of the parent radical, abandonment of “like 
treatment of like things” and the ‘‘complexity” principle, elimination of preference for unsaturated acyclic radicals 
regardless of size, consistent application of the principle of ‘lowest locants’’ for substituents on the parent radical, and 
adoption of more systematic radical names. 


abietamido = [[[1,2,3,4,4a,4b,5,6, 10, 10a- 
decahydro-1,4a-dimethyl-7-(1-methyl& 
ethyl)-1-phenanthrenyl JcarbonylJ= 
amino]- CioH 29 CONH- 

acenaphthenyl = (1,2-dihydroacenaph= 
thylenyl) (Ci2Ho9)- 

1,2-acenaphthenylene = (1,2-dihydro-1,2- 
acenaphthylenediyl) -(C,2Hs)- 

l-acenaphthenylidene = 1(2H)-acenac 
phthylenylidene (C,2Hs)= 

acetamido = (acetylamino) ACNH- 

acetenyl = ethynyl HC=C- 

acetimido = (acetylimino) or (1-iminoethyl) 
AcN = or MeC(=NH)- 

acetimidoyl = (1-iminoethyl) MeC( = NH)- 

acetoacetamido = [(1,3-dioxobutyl)amino] 
MeCOCH,CONH- 

acetoacetyl = (1,3-dioxobutyl) 
MeCOCH,CO- 

acetohydroximoyl = [l-(hydroxyimino)< 
ethyl] MeC( = NOH)- 

acetonyl = (2-oxopropyl) MeCOCH,- 

acetonylidene = (2-oxopropylidene) 
MeCOCH = 

acetoxy = (acetyloxy) AcO- 

acetyl Ac (MeCO-) 

acetylene = 1,2-ethanediylidene =CHCH = 

acridanyl = (9,10-dihydroacridinyl) 
(Ci3HioN)- 

acryloyl = (l-oxo-2-propenyl) 
H,C=CHCO- 

acrylyl = (1-oxo-2-propenyl) 
H 2C = CHCO- 

adamantyl = tricyclo[3.3.1.13.7]decyl 
(CioHis)- 

adamantylene = tricyclo[3.3.1.13:7]= 
decanediyl -(C,o9H4)- 

adipaldehydoyl = (1,6-dioxohexyl) 
HCO(CH,),CO- 


adipamoyl = (6-amino-1,6-dioxohexyl) 
H,NCO(CH2),CO- 

adipaniloyl = [1,6-dioxo-6-(phenylamino)< 
hexyl] PhNHCO(CH2),CO- 

adipoyl = (1,6-dioxo-1,6-hexanediyl) 
-CO(CH2),CO- 

adipyl = (1,6-dioxo-1,6-hexanediyl) 
-CO(CH2),CO- 

alaninamido = [(2-amino-l-oxopropyl)> 
amino] MeCH(NH2)CONH- 

alanyl' = (2-amino-1-oxopropyl) 
MeCH(NH,)CO- 

B-alanyl' = (3-amino-1-oxopropyl) 
H2N(CH)2),CO- 

aldo? = ox0oO = 

alloisoleucyl' = (2-amino-3-methyl-1- 
oxopentyl) EtCHMeCH(NH,)CO- 

allophanamido = [[{(aminocarbonyl)> 
amino ]carbonylJamino] H,N(CONH),- 

allophanoyl = [[(aminocarbonyl)amino] = 
carbonyl] HNCONHCO- 

allothreonyl! = (2-amino-3-hydroxy-1- 
oxobutyl) MeCH(OH)CH(NH;)CO- 

allyl = 2-propenyl HxC =CHCH;- 

B-allyl = (1-methyletheny!) 
H,C=CMe- 

n-allyl = (n3-2-propenyl) 
(H2C “_ CH tt CH,)- 

allylidene = 2-propenylidene 
H,C=CHCH= 

ambrosan-6-yl = [decahydro-3a,8-dimethyl- 
5-(1-methylethyl)-4-azuleny]] 
(CisH27)- 

amidino = (aminoiminomethyl) 
H,NC( = NH)- 

amidoxalyl = (aminooxoacetyl) 
H,NCOCO- 

amino H,N- 

(aminoamidino) = (aminohydrazonomethyl) 
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or (hydrazinoiminomethyl) 

H,NC(=NNH);)- or 

H.NNHC(= NH)- 

(aminoiminophosphoranyl) = (P-amino= 
phosphinimyl) H,NPH(=NH)- 

amoxy = (pentyloxy) Me(CH)2),0- 

amyl = pentyl Me(CH2),- 

tert-amyl] = (1,1-dimethylpropyl) 
EtCMe2- 

amylidene = pentylidene BuCH = 

anilino = (phenylamino) PhNH- 

anisal = [(methoxyphenyl)methylene] 
MeOC.H,CH = 

anisidino = [(methoxyphenyl)amino] 
MeOC,H,NH- 

anisoyl = (methoxybenzoyl) 
MeOC,H,CO- 

anisyl = (methoxypheny]) or {((methoxy= 
phenyl)methyl] MeOC.H.- or 
MeOC,H,CH2- 

anisylidene = [(methoxyphenyl)methylene] 
MeOC,H,CH = 

anthranilamido = [(2-aminobenzoyl)= 
amino] 2-H2NCsH4CONH- 

anthraniloyl = (2-aminobenzoyl) 
2-H.2NCsH,CO- 

anthranoyl = (2-aminobenzoyl) 
2-H2NC.H.CO- 

anthraquinonyl = (9,10-dihydro-9, 10-di= 
oxoanthracenyl) (C\4H7O2)- 

anthraquinonylene = (9,10-dihydro-9, 10- 
dioxoanthracenediyl) -(C,4HsO2)- 

anthroyl = (anthracenylcarbonyl) 
(Ci4H»)CO- 

anthryl = anthracenyl (C,4Ho)- 

anthrylene = anthracenediyl -(C,4Hs)- 

antimono = 1,2-distibenediyl -Sb=Sb- 

antipyrinyl (antipyryl) = (2,3-dihydro-1,5- 
dimethyl-3-oxo-2-phenyl-1H-pyrazol-4-yl) 


ILLUSTRATIVE LIST OF SUBSTITUENT PREFIXES (continued) 


Me 


antipyroyl = [(2,3-dihydro-1!,5-dimethyl- 
3-0x0-2-phenyl- 1 H-pyrazol-4-yl)carbonyl] 
fe) 


2 
PhN 


Me 


apocamphanyl = (7,7-dimethylbicycloc 
[2-2- 1 Jheptyl) (CoHis)- 

apotrichothecanyl = (decahydro-3a,6,8a,8b- 
tetramethyl-1H-cyclopenta[b]benzoc 
furanyl) (C;sH25O)- 

arginyl' = [2-amino-5S-[(aminoimino> 
methyl)amino]-1-oxopentyl] 
H.NC(=NH)NH(CH2);CH(NH2)CO- 

arseno = 1,2-diarsenediyl -As=As- 

arsenoso OAs- 

arsinico?}4* HOAs(O) = 

arsinimyl AsH,( = NH)- 

arsino AsH2- 

arsinothioyl AsH,(S)- 

arsinyl AsH2(O)- 

arsinylidene AsH(O) = 

arso O2As- 

arsono‘ (HO),As(O)- 

arsononitridyl ASH(=N)- 

arsoranyl AsH,- 

arsoranylidyne AsH2= 

arsylene = arsinidine AsH = 

arsylidyne = arsinidyne As= 

asaryl = (2,4,5-trimethoxyphenyl) 
2,4,5-( MeO)3C.H>- 

asparaginyl! = (2,4-diamino-1,4- 
doxobuty) H,NCOCH,CH(NH?2)> 


asparagyl = asparaginy]' or (2,4- 
diamino-1,4-dioxobuty]) 
H,NCOCH,CH(NH?2)CO- 

aspartoyl! = (2-amino-1,4-dioxo-1,4- 
butanediyl) -COCH,CH(NH>2)CO- 

aspartyl = aspartoyl or unspecified aspartyl 
(see below) 

a-aspartyl! = (2-amino-3-carboxy- l- 
oxopropyl) HOx,CCH»,CH(NH?)CO- 

B-aspartyl' = (3-amino-3-carboxy-|- 
oxopropyl) HOxCCH(NH2)CH2CO- 

astato At- 

astatoxy = astatyl O2At- 

atisanyl (from atisane) (C20H33)- 

atropoyl = (1-oxo-2-phenyl-2-propenyl) 
H,C=CPhCO- 

azelaoyl = (1,9-dioxo-1,9-nonanediyl) 
-CO(CH?2);CO- 

azelaaldehydoyl = (1,9-dioxononyl) 
HCO(CH>2);CO- 

azi> (see also azo) -N = N- 

azido N;- 

(azidoformyl) = (azidocarbonyl) N;CO- 

azino =NN= 

azo® (see also azi) -N = N- 

azoxy -N(O)N- 


benzal = (phenylmethylene) PhCH = 

benzamido = (benzoylamino) BzNH- 

benzenesulfenamido = [(phenylthio)= 
amino] PhSNH- 

benzenesulfonamido = [(phenylsulfonyl)< 
amino] PhSO,NH- 

benzenyl = (phenylmethylidyne) PhC= 

benzhydryl = (diphenylmethyl) Ph2CH- 

benzhydrylidene = (diphenylmethylene) 
Ph,C= 

benzidino = [(4’-amino[1,1’-bipheny]]- 
4-yl)amino] 4-(4-H2NC.H4)Cs5H4NH- 

benziloyl = (hydroxydiphenylacetyl) 
Ph,C(OH)CO- 

(3-benziloylpropyl) = (S-hydroxy-4-oxo- 
5,5-diphenylpentyl) 
Ph2C(OH)CO(CH)2);- 

benzimidazolinyl = (2,3-dihydro-1H- 
benzimidazolyl) (C;H7N2)- 

2-benzimidazolyl = 1 H-benzimidazol-2-yl 
(C;HsN;2)- 

benzimido = (benzoylimino) or (imino> 
phenylmethyl) BZN = or PhC( = NH)- 

benzimidoyl = (iminophenylmethyl) 
PhC( = NH)- 

benzofuryl = benzofuranyl (Cs;H;O)- 

benzohydroximoyl = [(hydroxyimino)= 
phenylmethyl] PhC( = NOH)- 

o-benzoquinon-3-yl = (5,6-dioxo-1,3- 
cyclohexadien- l-yl) (CsH302)- 
p-benzoquinon-2,5-ylene = (3,6-dioxo-1,= 
4-cyclohexadiene- 1 ,4-diyl) -(CsH202)- 
benzoxy = (benzoyloxy) BzO- 

benzoyl Bz (PhCO-) 

(benzoylacetyl) = (1,3-dioxo-3-phenyl& 
propyl) PhCOCH,CO- 

(benzoylformyl) = (oxophenylacetyl) 
PhCOCO- 

benzyl = (phenylmethyl) PhCH>- 

benzylidene = (phenylmethylene) PhCH = 

benzylidyne = (phenylmethylidyne) PhC= 

(benzyloxy) = (phenylmethoxy) PhCH,O- 

(benzylselenyl) = [(phenylmethyl)seleno] 
PhCH>Se- 

bicarbamoyl = (hydrazodicarbony]) 
-CONHNHCO- 

bicyclo[1.1.0]butylene = bicyclo[1.1.0]< 
butanediyl -(C,H,)- 

biphenylyl = [1,1’-biphenyl]yl PhC.H,- 

biphenylene = [1,1’-biphenyl diy] 
-(Ci2Hs)- 

biphenylylene = [1,1’-bipheny] }diyl 
-(Ci2Hs)- 

bismuthino BiH)- 

bismuthylene BiH = 

bismuthylidyne Bi= 

2-bornyl = (1,7,7-trimethylbicyclo[2.2.1]< 
hept-2-yl) (Cio0H;7)- 

3-bornylidene = (4,7,7-trimethylbicyclo> 
(2.2.1 }hept-2-ylidene) (CioH 16) = 

borono4 (HO),B- 

boryl BH>- 

borylene BH = 

borylidyne B= 

bromo Br- 

1,3-butadienediylidene = 1,3-butadiene- 
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1,4-diylidene =C=CHCH=C= 

butadiynylene = 1,3-butadiyne-1,4-diyl 
-C=CC=C- 

2-butenylene = 2-butene-1,4-diyl 
-CH,CH =CHCH,- 

butoxy BuO- 

sec-butoxy = (l-methylpropoxy) 
EtCH MeO- 

tert-butoxy = (1,1-dimethylethoxy) 
Me3;CO- 

butyl Bu (Me(CH));-) 

butyl & = (2-methylpropyl) MexCHCH)>- 

butyl? = (1,1-dimethylethyl) Me;C- 

sec-butyl = (1-methylpropyl) EtCH Me- 

tert-butyl = (1,1-dimethylethyl) Me;C- 

1,4-butylene = 1,4-butanediyl -(CH4),- 

sec-butylidene = (l-methylpropylidene) 
EtCMe= 

(butyloxy) = butoxy BuO- 

butynedioyl = (1,4-dioxo-2-butyne-1,4- 
diyl) -COC =CCO- 

butyryl = (1-oxobutyl) PrCO- 


cacodyl = (dimethylarsino) Me2As- 

cadinan-l-yl = [octahydro-4,7-dimethyl-1- 
(1-methylethyl)-4a(2)-naphthaleny]] 
(C\sH29)- 

2-camphany] = (4,7,7-trimethylbicyclo> 
[2.2.1 ]hept-2-yl) (CioH17)- 

camphoroyl (from camphoric acid) = 
((1,2,2-trimethyl-1,3-cyclopentanediyl)— 
dicarbonyl] -CO(CsH \4)CO- 

5-camphoryl (from camphor) = (4,7,7- 
trimethyl-5-oxobicyclo[2.2.1 ]hept-2-yl) 
(Ci0H15O)- 

canavanyl = [2-amino-4-[[(aminoc 
iminomethyl)amino Joxy ]-1!-oxobutyl] 
H.NC(=NH)NHO(CH2),CHS 
(NH2)CO- 

caprinoyl = (1-oxodecyl) Me(CH2)sCO- 

caproyl (from caproic acid) = (1-oxohexyl) 
Me(CH 2)sCO- 

capryl (from capric acid) = (1-oxodecyl) 
Me(CH>)sCO- 

capryloyl (from caprylic acid) = (l-oxo> 
octyl) Me(CH2)sCO- 

caprylyl (from caprylic acid) = (1-oxooctyl) 
Me(CH2)sCO- 

carbamido = [(aminocarbonyl)amino] 
H,NCONH- 

carbamoyl = (aminocarbonyl) H2NCO- 

carbamyl = (aminocarbonyl) H,NCO- 

carbanilino = [(phenylamino)carbony]] 
PhNHCO- 

carbaniloyl = [(phenylamino)carbonyl] 
PhNHCO- 

carbazimidoyl = (hydrazinoiminomethyl) 
H.NNHC(= NH)- 

carbazol-9-yl = 9H-carbazol-9-yl 
(C\2HsN)- 

carbazoyl = (hydrazinocarbonyl) 
H,NNHCO- 

carbethoxy = (ethoxycarbonyl) EtO,C- 

carbobenzoxy = [(phenylmethoxy)< 
carbonyl]PhCH,0,C- 

carbonimidoyl? -C( = NH)- 


ILLUSTRATIVE LIST OF SUBSTITUENT PREFIXES (continued) 


carbonothioyl? -CS- 

carbonyl -CO- 

(carbonyldioxy) = [carbonylbis(oxy)] 
-OCO>- 

(1-carbonylethyl) = (methyloxoetheny!) 
O=C=CMe- 

(carbonylmethyl) = (oxoethenyl) O=C=CH- 

(carbonylmethylene) = (1-oxo-1,2- 
ethanediyl) or (oxoethenylidene) 
-COCH;- orO=C=C= 

carboxy* HO,C- 

(carboxyformyl) = (carboxycarbonyl) 
HO,CCO- 

(5-carboxyvaleryl) = (5-carboxy-1l-oxo> 
pentyl) HO,C(CH2),CO- 

carbyl -C- 

carnosyl = (N-@-alanylhistidyl)! or 
(2-[(3-amino- 1-oxopropyl)amino]-3- 
(1H-imidazol-4-yl)-1-oxopropyl] 


3 

EN, 
<> CH,CH [MicotchaleNHa] co— 

eae) 


caronaldehydoyl = [(3-formyl-2,2-dic 
methylcyclopropyl)carbony]] 
HCO 


3 
—co— 
Me 


Me 
carvacryl = [2-methyl-5-(1-methylethyl)> 
phenyl] 
MeoCH 


Me 


carvomenthyl = (2-methyl-5-(1-methylethyl) = 
cyclohexyl)] 


Me2CH 


Me 


10-caryl = [(7,7-dimethylbicyclo[4.1.0]= 
hept-3-yl)methy]] (CoH, s)CH r 

cathyl = [(ethoxycarbonyl)oxy] 
EtOCO,- 

cedranyl = (octahydro-3a,6,8,8-tetrac 
methyl-1H- 3a,7-methanoazulenyl) 
(Ci sH2s)- 

cetyl = hexadecyl Me(CH;),;- 

chaulmoogroyl (from chaulmoogric acid) = 
[13-(2-cyclopenten-1-yl)-1-oxotridecy]] 
CsH7(CH)2);2CO- 

chaulmoogryl (from chaulmoogryl alcohol) 
= [13-(2-cyclopenten-1-yl)tridecyl] 
CsHx(CH)2))3- 

chloro Cl- 

(chloroformyl!) = (chlorocarbonyl) CICO- 

(chloroglyoxyloy!) = (chlorooxoacetyl) 
CICOCO- 

(chlorooxalyl) = (chlorooxoacetyl) 
CICOC 


chlorosyl OCI- 

chloryl O2Cl- 

cholesteryl (from cholesterol) = cholest-5- 
en-3-yl (from cholestene) (C25H,;)- 

choloyl (from cholic acid) = (3,7,12- 
trihydroxy-24-oxocholan-24-yl) 
(HO)3(C23H36)CO- 

chromany! = (3,4-dihydro-2H-1-benzo> 
pyranyl) (C;H,»O)- 

cinchoninoyl (from cinchoninic acid) 
= (4-quinolinylcarbony]) 
(4-CsH6N)CO- 

cinnamal = (3-phenyl-2-propenylidene) 
PhCH =CHCH = 

cinnamenyl = (2-phenyletheny!) 
PhCH =CH- 

cinnamoyl = (1-oxo-3-phenyl-2-propenyl) 
PhCH =CHCO- 

cinnamyl = (3-phenyl-2-propenyl) 
PhCH =CHCH>- 

cinnamylidene = (3-phenyl-2-propen> 
ylidene) PhCH =CHCH= 

citraconimido = (2,5-dihydro-3-methyl- 
2,5-dioxo- 1 H-pyrrol-1-yl) 


citraconoyl = (2-methyl-1,4-dioxo-2- 
butene-1,4-diyl) -COCMe=CHCO- 

conaninyl (from conanine) (C22H3.N)- 

cresotoyl (from cresotic acid) = 
(hydroxymethylbenzoyl) 
HO(Me)C.H3;CO- 

cresoxy = (methylphenoxy) MeC,H,O- 

cresyl = (hydroxymethylphenyl) or 
(methylphenyl) HO(Me)C.H;- or 
MeCeH,- 

cresylene = (methylphenylene) 
-(MeC.H 3)- 

crotonoyl = (1-oxo-2-butenyl) 
MeCH =CHCO- 

crotonyl = (1-oxo-2-butenyl) 
MeCH =CHCO- 

crotyl = 2-butenyl MeCH =CHCH>- 

cumal = [[4-(1-methylethyl)phenyl]< 
methylene] 4-(MexCH)C,H,CH = 

cumenyl = [(1-methylethyl)phenyl] 
Me2CHC,H,- 

cumidino = [[4-(1-methylethyl)phenyl]< 
amino] 4-(Me2CH)C,H,NH- 

cuminal = [[4-(1-methylethyl)phenyl]< 
methylene] 4-(Me2xCH)C,.H,CH = 

cuminyl = [[4-(1-methylethyl)phenyl]= 
methyl] 4-(Me.CH)C.H,CH2- 

cuminylidene = [[4-(1-methylethyl)< 
phenyl Jmethylene] 4-(Me2CH)= 
C.H,CH = 

cumoyl = [4-(1-methylethyl)benzoyl} 
4-(Me.CH)CsH,CO- 

cumyl!} = [(1-methylethyl)pheny!] 
(Me2xCH)C.H,- 

a-cumyl = (1-methyl-1-phenylethyl)- 
PhCMe,- 

cyanamido = (cyanoamino) NCNH- 
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cyanato NCO- 
cyano NC- 
cyclodisiloxan-2-yl 


4/2 
ie piq— 


3 
cyclohexadienylene = cyclohexadienediyl 
-C;He- 
cyclohexanecarboxamido = [(cyclohexyl& 
carbonyl)amino] CsH;,CONH- 
1,2-cyclohexanedicarboximido = 
(octahydro-1,3-dioxo-2H-isoindol- 


2-yl) . 
Ort 
[eo] 


cymyl = [methyl(1-methylethyl)phenyl] 
Me(Me2CH)C,H;- 

cysteinyl! = (2-amino-3-mercapto-1- 
oxopropyl) HSCH2CH(NH2)CO- 

cysteyl = (3-sulfoalanyl)! or (2-amino-1- 
oxo-3-sulfopropyl) 
HO;SCH,2CH(NH2)CO- 

cystyl! = [dithiobis(2-amino- 
1-oxo-3, l-propanediyl)] 
-COCH(NH2)CH2SSCH2CH(NH2)CO- 

decanedioyl = (1,10-dioxo-1,10-decanediy!) 
-CO(CH2)sCO- 

decanoyl = (1-oxodecyl) CH3(CH2)sCO- 

decasiloxanylene = 1,19-decasiloxanediyl 
-SiH(OSiH2)sOSiH2- 

desyl = (2-oxo-1,2-diphenylethyl) 
PhCOCHPh- 

diarsenyl HAs=As- 

diarsinetetrayl = 1,2-diarsinediylidene 
=AsAs= 

diarsinyl H,AsAsH- 

1,2-diazenediyl = azi or azo -N=N- 

diazeno = diazenyl* (see also azo) 
HN=N- 

diazo N2= 

diazoamino = 1-triazene-1,3-diyl 
-NHN=N- 

diazonio N2*- 

dibenzothiophene-yl = dibenzothienyl 
(C,2H7S)- 

diborane(4)tetrayl = 1,2-diborane(4)> 
diylidene = BB= 

1,2-dicarbadodecaboran(12)-1-yl 
(C2H11Bio)- 

digermanylene = 1,2-digermanediyl 
-GeH,GeH?- 

digermthianyl = digermathianyl 
H;GeSGeH>- 

diglycoloyl = [oxybis(1-oxo-2, l- 
ethanediyl)] -COCH,OCH,CO- 

dimethyliminio Me,N= 

dioxy’ (see also epidioxy) -OO- 

1,2-diphosphinediyl -PHPH- 

diphosphinetetrayl = 1,2-diphosph> 
inediylidene = PP= 

diphosphino = diphosphinyl H,2PPH- 

diseleno’ (see also epidiseleno and 
perseleno) -SeSe- 


ILLUSTRATIVE LIST OF SUBSTITUENT PREFIXES (continued) 


disilanoxy = (disilanyloxy) 
H;SiSiH,0- 

disilanyl H;SiSiH)- 

disilanylene = 1,2-disilanediyl 
-SiH2SiH2- 

disilazanoxy = (disilazanyloxy) 
H;SiNHSiH,0- 

2-disilazanyl = (disilylamino) 
(H3Si).N- 

disiloxanediylidene = 1,3-disiloxane= 
diylidene = SiHOSiH = 

disiloxanoxy = (disiloxanyloxy) 
H;SiOSiH,0- 

disiloxanylene = 1,3-disiloxanediy] 
-SiH,OSiH2- 

disilthianoxy = (disilathianyloxy) 
H;SiSSiH,0- 

distannanylene = 1,2-distannanediyl 
-SnH2SnH>- 

distannthianediylidene = 1,3-distan= 
nathianediylidene = SnHSSnH= 

disulfinyl® -S(O)S(O)- 

dithio’ (see also epidithio and perthio) 
-SS- 

(dithiobicarbamoyl) = (hydrazo> 
dicarbonothioyl) -CSNHNHCS- 

(dithiohydroperoxy) = thiosulfeno‘ 
HSS- 

dodecanoyl = (1l-oxododecyl) 
Me(CH2);0CO- 

duryl = (2,3,5,6-tetramethylpheny]) 
2,3,5,6-Me,CeH- 

durylene = (2,3,5,6-tetramethyl-1,4- 
phenylene) -(2,3,5,6-Me,Cs)- 


enanthoyl = (1-oxoheptyl) 
Me(CH2);CO- 
enanthyl = (1-oxoheptyl) 
Me(CH2)sCO- 
epidoxy® (see also dioxy) -OO- 
epidiseleno® (see also diseleno and 
perseleno) -SeSe- 
epidithio* (see also dithio and perthio) 
epioxy = epoxy’ (see also oxy and oxo) 
episeleno® (see also seleno and selenoxo) 
-Se- 
epithio’ (see also thio and thioxo)-S- 
epoxy® (see also oxy and oxo)-O- 
(epoxyethyl) = oxiranyl 
10 


Ae 


(2,3-epoxypropyl) = (oxiranylmethyl) 


10 
ot 
eremophilan-|-yl = [decahydro-4,4a- 
dimethyl-5-(1-methylethyl)-1-naph> 
thalenyl] (C,sH n)- 
ethanediylidene = 1,2-ethanediylidene 
=CHCH= 
ethene = 1,2-ethanediyl -CH2CH>- 
ethinyl = ethynyl HC=C- 


ethoxalyl -- (ethoxyoxoacetyl) 
EtO,CCO- 
ethoxy EtO- 

(ethoxycarbonyl) EtO.C- 
(1-ethoxyformimidoyl) = (ethoxy> 
iminomethyl) EtOCH( = NH)- 

(ethoxyphosphinyl) ELtOPH(O)- 

ethyl Et (MeCH,>-) 

ethylene = 1,2-ethanediyl -CH,CH)- 

[ethylenebis(nitrilodimethylene)] = 
{1,2-ethanediylbis[nitrilobis = 
(methylene)]] (-CH2)2N(CH2)2> 
N(CH;2-)2 

(ethylenedioxy) = [1,2-ethanediylbis(oxy)] 
-O(CH:2),0- ? 

(ethyloxy) = ethoxy EtO- 

(ethylselenyl) = (ethylseleno) EtSe- 

(ethylthio) EtS- 

eudesman-8-yl = [decahydro-5,8a- 
dimethyl-2-(1-methylethy1)-2- 
naphthalenyl] (C;sH27)- 


farnesyl (from farnesol) = (3,7,11- 
trimethyl-2,6, 10-dodecatrienyl) 
Me2C = CH(CH?),»,CMe=CH> 
(CH2)2»C Me = CHCH>- 

fenchyl = (1,3,3-trimethylbicyclo[2.2.1]< 
hept-2-yl) (CioH17)- 

ferrocenediyl -(CsH,4)Fe(C;H,)- 

fluoranyl = (3-oxospiro[isobenzofuran- I< 
(3A),9’-[9H)xanthen yl) (C2H;O3)- 

fluoren-9-ylidene = 9H-fluoren-9-ylidene 
(CisHs)= 

fluoro F- 

formamido = (formylamino) HCONH- 

1,5-formazandiyl -N = NCH = NNH- 

1-formazano HNN=CHN=N- 

5-formazano HN = NCH = NNH- 

1,3,5-formazantriyl -N= NC = NNH- 

formazanyl HN = NC(=NNH)>)- 

formazyl = (1,5-diphenylformazany]) 
PhN = NC(=NNHPh)- 

formimidoyl = (iminomethyl) CH(=NH)- 

(1-formimidoylformimidoyl) = (1,2- 
diiminoethyl) HC( = NH)C( = NH)- 

(formimidoylformyl) = (iminoacetyl) 
CH(=NH)CO- 

(formimidomethyl) = (2-iminoethyl) 
HC(=NH)CH>- 

formyl* HCO- 

fucosyl = (6-deoxygalactosyl) 
(C6H1104)- 


fumaraniloyl = [1,4-dioxo-4-(phenylamino)- 


2-butenyl] PhNHCOCH = CHCO- 
fumaroyl = (1,4-dioxo-2-butene-1,4-diyl) 
-COCH =CHCO- 
furfural = (2-furanylmethylene) 


io 


furfuryl = (2-furanylmethyl) 


C-49 


furfurylidene = (2-furanylmethylene) 


‘L3 


furoyl = (furanylcarbonyl) (C4H;0)CO- 
furyl = furanyl (C,H3;O)- 


galloyl = (3,4,5-trihydroxybenzoyl) 
3,4,5-(HO);Cs6H2CO- 

gentisoyl = (2,5-dihydroxybenzoyl) 
2,5-(HO)2C6H3CO- 

geranyl (from geraniol) = (3,7-dimethyl- 
2,6-octadienyl) 
Me2C = CH(CH2)2CMe=CHCH>- 

germacran-6-yl = [5,9-dimethyl-2- 
(1-methylethyl)cyclodecyl] (C,sH2s)- 

germanetetrayl Ge= 

germyl H3;Ge- 

germylene H2Ge= 

germylidyne HGe= 

gibbanyl (from gibbane) (C,sH23)- 

(glucosyloxy) (C6H);0s)O- 

glutaminyl! = (2,5-diamino-1,5- 
dioxopentyl) H3NCO(CH2).,CH> 
(NH2)CO- 

glutamoyl! = (2-amino-1,5-dioxo-1,5- 
pentanediyl) -CO(CH2)2CH(NH2)CO- 

glutamyl = glutamoyl or unspecified 
glutamyl (see below) 

a-glutamyl!' = (2-amino-4-carboxybutyl) 
HO,C(CH2)2»CH(NH2)CO- 

y-glutamyl! = (4-amino-4-carboxybutyl) 
HO,CCH(NH?)(CH?2)2CO- 

glutaryl = (1,5-dioxo-1,5-pentanediy]) 
-CO(CH2)3;CO- 

glyceroyl = (2,3-dihydroxy-1-oxopropyl) 
HOCH,CH(OH)CO- 

glyceryl = 1,2,3-propanetriyl 
-CH(CH2-)2 

glycidyl = (oxiranylmethyl) 


10 
oe 
glycinamido = [(aminoacetyl)amino] 
H,NCH,CONH- 
glycinimidoyl = (2-amino-1-iminoethyl) 
H2NCH2C(= NH)- 
glycoloyl = (hydroxyacetyl) HOCH2CO- 
glycolyl = (hydroxyacetyl) HOCH2CO- 
glycyl' = (aminoacetyl) H.NCH2CO- 
glyoxalinyl = imidazolyl (C;3H3N2)- 
glyoxalyl = imidazolyl (C3H3N2)- 
glyoxylimidoyl = (1-imino-2-oxoethyl) 
HCOC( = NH)- 
glyoxyloyl = (oxoacetyl) HCOCO- 
(glyoxyloylmethyl) = (2,3-dioxopropyl) 
HCOCOCH>- 
glyoxylyl = (oxoacetyl) HCOCO- 
guaiacyl = (2-methoxypheny]) 
2-(MeO)C. Ha- 
guaian-8-yl = [decahydro-1,4-dimethyl-7- 
(1-methylethyl)-6-azulenyl] (C)sH27)- 
guanidino = [(aminoiminomethyl)amino] 
H.,NC(=NH)NH- 
(guanidinoazo) = [3-(aminoiminomethy])- 
1-triazenyl] H2NC(=NH)NHN =N- 


ILLUSTRATIVE LIST OF SUBSTITUENT PREFIXES (continued) 


guanyl = (aminoiminomethyl) 
H,NC(=NH)- 


heptadecanoyl = (1-oxoheptadecyl) 
Me(CH?2);sCO- 

heptanamido = [(l-oxoheptyl)amino] 
Me(CH2)s;CONH- 

heptanedioyl = (1,7-dioxo-1,7-heptanediyl) 
-CO(CH2)sCO- 

heptanoyl = (1-oxoheptyl) Me(CH2)sCO- 

hexadecanoyl = (1-oxohexadecyl) 
Me(CH2),4CO- 

2,4-hexadiynylene = 2,4-hexadiyne-1,6-diyl 
-CH,C=CC=CCH)- 

hexamethylene = 1,6-hexanediyl 
-(CH2)6- 

hexanedioyl = (1,6-dioxo-1,6-hexanediyl) 
-CO(CH?2)4,CO- 

hexanethioyl = (1-thioxohexyl) 
Me(CH>)sCS- 

hippuroyl = (N-benzoylglycyl)! or 
{(benzoylamino)acetyl] BZENHCH,CO- 

hippuryl = (/V-benzoylglycyl)! or 
{(benzoylamino)acetyl] BZNHCH2CO- 

histidyl! = [2-amino-3-(1H-imidazol-4- 
yl)-1-oxopropyl] 
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ia CH3CH(NH,)CO 
H —— 
w= 2 2 
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homocysteinyl! = (2-amino-4-mercapto- 
l-oxobutyl) HS(CH2)2CH(NH2)CO- 

homomyrtenyl = [2-(6,6-dimethylbicyclo= 
[3.1.1 ]hept-2-en-2-yl)ethyl] 
(CyH13)CH2CH2- 


homopiperonyl = [2-(1,3-benzodioxol-5-yl)= 


ethyl] (C7HsO2)CH2CH)- 
homoseryl! = (2-amino-4-hydroxy-1- 
oxobutyl) HO(CH2)2CH(NH2)CO- 
homoveratroyl = [(3,4-dimethoxyphenyl)<> 
acetyl] 3,4-(MeO)2CsH;CH2CO- 
homoveratryl = [2-(3,4-dimethoxyphenyl)< 
ethyl} 3,4-(MeO),C,H;CH2CH>- 
hydantoyl = [N-(aminocarbony])glycyl]! 
or [[(aminocarbonyl)amino]acety]] 
H,2NCONHCH,CO- 
hydnocarpoyl (from hydnocarpic acid) 
= [I 1-(2-cyclopenten-1-yl)-1-oxo> 
undecyl] (Cs;H7)(CH2);0CO- 
hydnocarpyl (from hydnocarpyl alcohol) 
= [11-(2-cyclopenten-1-yl)undecyl] 
(CsH7)(CH2)i0CH2- 
hydracryloyl = (3-hydroxy-l-oxopropyl) 
HO(CH?2)2.CO- 
hydratropoyl = (1-oxo-2-phenylpropyl) 
PhCH MeCO- 
hydrazi® (see also hydrazo) -NHNH- 
hydrazinediylidene = azino =NN= 
hydrazino H3NNH- 
1-hydrazinyl-2-ylidene -NHN = 
hydrazo (see also hydrazi) -NHNH- 
hydrazono H,NN= 
hydrocinnamoyl = (1-oxo-3-phenylpropyl) 
Ph(CH2)2CO- 
hydrocinnamyl = (3-phenylpropyl) 


Ph(CH, )3- 
hydroperoxy* HOO- 
(hydroperoxyformyl) = (hydroperoxy 
carbonyl) HOOCO- 
hydroxamino = (hydroxyamino) HONH- 
hydroximino = (hydroxyimino) HON = 
hydroxy* HO- 
hydroxyl = hydroxy* HO- 
(hydroxyphosphinyl) HOPH(O)- 
hygroyl = (l-methylprolyl)! or 
{(1-methyl-2-pyrrolidinyl)carbonyl]} 


Cy am) 
ee 


imidazolidyl = imidazolidinyl (C3H7N2)- 

imidazolinyl = (dihydro-1H-imidazolyl) 
(C3HsN2)- 

imidocarbonyl = carbonimidoyl? 
-C(=NH)- 

(imidocarbonylamino) = (carbonimidoyl> 
amino) HN=C=N- 

imino HN= 

(3-iminoacetonyl) = (3-imino-2-oxopropyl) 
HN=CHCOCH?- 

(iminodisulfonyl) = [iminobis(sulfonyl)] 
-SO,NHSO,- 

(iminonitrilo) = 1-hydrazinyl-2-ylidene 
-NHN= 

(iminophosphoranyl) = phosphinimyl 
H,P( = NH)- 

indanyl = (2,3-dihydro-1H-indenyl) 
(CyHs)- 

indenyl = | H-indenyl (C,H;)- 

1-indolinyl = (2,3-dihydro-1 H-indol-1-yl) 
(CsHsN)- 

2-indolinylidene = (1,3-dihydro-2H-indol- 
2-ylidene) (CsH7N) = 

indyl = 1 H-indolyl (CsH6N)- 

iodo I- 

iodoso = iodosyl OI- 

iodoxy = iodyl O,I- 

isoallyl = 1-propenyl MeCH =CH- 

isoamoxy = (3-methylbutoxy) 
Me.CH(CH;),0- 

isoamyl = (3-methylbutyl) 
Me2CH(CH))2- 

sec-isoamyl = (1,2-dimethylpropyl) 
MexCHCH Me- 

isoamylidene = (3-methylbutylidene) 
Me2xCHCH,CH = 

isobornyl (from isoborneol) = (1,7,7- 
trimethylbicyclo[2.2. 1 Jhept-2-yl) 
(CioH17)- 

isobutenyl = (2-methyl-1-propenyl) 
Me,C=CH- 

isobutoxy = (2-methylpropoxy) 
MexCHCH;0- 

isobutyl = (2-methylpropyl) 
Me.CHCH)- 

isobutylidene = (2-methylpropylidene) 
Me2xCHCH = 

isobutyryl = (2-methyl-!-oxopropyl) 
Me,CHCO- 


isocrotyl = (2-methyl-1-propenyl) 
Me,C =CH- 

isocyanato OCN- 

isocyano CN- 

isohexyl = (4-methylpentyl) 
Me,CH(CH););- 

isohexylidene = (4-methylpentylidene) 
Me2CH(CH?2)2CH = 

2-isoindolinyl = (1,3-dihydro-2H-isoindol- 
2-yl) (CsHsN)- 

isoleucyl' = (2-amino-3-methyl-1- 
oxopentyl) EtCH MeCH(NH?2)CO- 

isonicotinoyl = (4-pyridinylcarbonyl) 


' i \ co— 
= 


isonipecotoyl = (4-piperidinylcarbony]) 


wy co a 
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isonitro = aci-nitro HON(O)= 

isonitroso = (hydroxyimino) HON= 

1-isopentenyl = (3-methyl-1-butenyl) 
Me2CHCH =CH- 

isopentyl = (3-methylbutyl) 
Me,CH(CH2)2- 

isopentylidene = (3-methylbutylidene) 
Me2xCHCH2CH = 

isophthalal = (1,3-phenylenedimethylidyne) 
1,3-CsH4(CH =)2 

isophthalaldehydoyl = (3-formylbenzoyl) 
3-(HCO)C.H,CO- 

isophthaloyl = (1,3-phenylenedicarbonyl) 
1,3-CsH4(CO-)2 

isophthalylidene = (1,3-phenylenedic 
methylidyne) 1,3-CsH4(CH =)2 

isopropenyl = (1-methylethenyl) 
H,C=CMe- 

isopropoxy = (l-methylethoxy) 
Me.CHO- 

isopropyl = (1-methylethyl) MezCH- 

isopropylidene = (1-methylethylidene) 
Me2C= 

(isopropylidenedioxy) = [(1-methylethyl& 
idene)bis(oxy)] -OCMe0- 

isosemicarbazido = [(aminohydroxy 
methylene)hydrazino] H3NC(OH)== 
NNH- 

isothiocyanato SCN- 

isothiocyano = isothiocyanato SCN- 

isovaleryl = (3-methyl-1-oxobutyl) 
Me2xCHCH,2CO- 

isovalyl'! = (2-amino-2-methyl-1- 
oxobutyl) EtC Me(NH2)CO- 

isoviolanthrenylene = (9,18-dihydro> 
dinaphtho[1,2,3-cd:1’,2’,3'-lm]= 
perylenediy!) -(C34His)- 


kauranyl (from kaurane) (C20H33)- 

kauranylene = kauranediyl (from 
kaurane) -(C29H32)- 

kaurenyl (from kaurene) (C20H3))- 

keto!® = oxoO= 


labdan-15-yl = [5-(decahydro-2,5,5,8a-< 
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tetramethyl-1-naphthalenyl)-3-methyl< 
pentyl] (C20H37)- 

lactosyl = (4-O-8-p-galactopyranosyl- 
B-D-glucopyranosyl) 

(C6H110s)O(CsH 100s)- 

lactoyl = (2-hydroxy-1-oxopropyl) 
MeCH(OH)CO- 

lanostenylene = lanostenediyl (from 
lanostane) -(C30Hs9)- 

lauroyl = (1-oxododecyl) Me(CH2),oCO- 

leucyl' = (2-amino-4-methyl-1-oxopenty]) 
MexCHCH2CH(NH2)CO- 

levulinoyl = (1,4-dioxopentyl) 
MeCO(CH?).CO- 

linalyl (from linalool) = (1-ethenyl-1,5- 
dimethyl-4-hexeny]) 
Me2C = CH(CH2)2CMe(CH = CH2)- 

linolelaidoyl = (1-oxo-9, 12-octadeca> 
dienyl) Me(CH2)sCH =CHCH,CH= 
CH(CH)2)7;CO- 

linolenoyl = (1-oxo-9,12,15-octadecatrienyl) 
EtCH =CHCH,CH =CHCH>CH = 
CH(CH2)7CO- 

Y-linolenoyl = (1-ox0-6,9,12-octadeca= 
trienyl) Me(CH2)4,CH =CHCH,CH => 
CHCH,2CH =CH(CH?),CO- 

linoleoyl = (1-oxo-9,12-octadecadienyl) 
Me(CH2)4CH =CHCH2CH => 
CH(CH2);,CO- 

lupanyl (from lupane) (C30Hs))- 

lysyl! = (2,6-diamino-1-oxohexyl) 
H2N(CH2)4CH(NH2)CO- 


maleoyl =(1,4-dioxo-2-butene-1,4-diyl) 
-COCH = CHCO- 

malonaldehydoyl = (1,3-dioxopropyl) 
HCOCH,CO- 

malonamoyl = (3-amino-1,3-dioxopropyl) 
H2NCOCH,CO- 

malonaniloyl = [1,3-dioxo-3-(phenyl& 
amino)propyl] PhANHCOCH,CO- 

malonimido = (2,4-dioxo-1-azetidinyl) 


malonyl = (1,3-dioxo-1,3-propanediyl) 
-COCH,CO- 

maloyl = (2-hydroxy-1,4-dioxo-1,4- 
butanediyl) -COCH(OH)CH2CO- 

maltosyl = (4-O-a-D-glucopyranosyl- 
B-p-glucopyranosyl) 
(C6H110s)O(CeH100s)- 

mandeloyl = (hydroxyphenylacetyl) 
PhCH(OH)CO- 

p-menth-2-yl = [2-methyl-5-(1-methyl& 
ethyl)cyclohexyl] 
2,5-Me(Me2CH)CoHp- 

p-menth-3,5-ylene = [S-methyl-2-(1- 
methylethyl)-1,3-cyclohexanediy]] 
5,2, 1,3-Me( MezCH)C.Hs 

mercapto* HS- 

mesaconoyl = (2-methyl-1.4-dioxo-2- 
butene-1,4-diyl) -COCMe=CHCO- 


mesidino = [(2,4,6-trimethylphenyl) = 
amino] 2,4,6-Me3;C,H2NH- 

mesityl = (2,4,6-trimethylphenyl) 
2,4,6- Me3C.H>- 

a-mesityl = [(3,5-dimethylphenyl)methyl] 
3,5-Me2CsH3CH)>- 

mesoxalyl = (1,2,3-trioxo-1,3-propanediyl) 
-COCOCO- 

mesyl = (methylsulfonyl) MeSO- 

metanilamido = [{(3-aminophenyl)sul< 
fonylJamino] 3-H,.NCsH,SO,NH- 

metanilyl = [(3-aminophenyl)sul< 
fonyl] 3-H2NC.H,SO>- 

methacryloyl = (2-methyl-1-oxo-2-proc 
penyl) HxC=CMeCO- 

methallyl = (2-methyl-2-propenyl) 
H,C=CMeCH>- 

methanetetrayl C= 

methene = methylene H2C= 

methenyl = methylidyne HC= 

methionyl' = [methylenebis(sulc 
fonyl)] or [2-amino-4-(methylthio)- 
1-oxobutyl] -SO2.CH2SO>- or 
MeS(CH2)2CH(NH2)CO- 

methoxalyl = (methoxyoxoacetyl) 
MeO.CCO- 

methoxy MeO- 

(methoxycarbonyl) MeO,C- 

methyl Me (H;C-) 

[(methyldithio)sulfonyl!] MeSSSO>- 

methylene H,C= 

(methylenedioxy) = [methylenebis(oxy)] 
-OCH,0- 

[(methylenedioxy)phenyl] = 1,3- 
benzodioxol-ar-yl (CH202)CsH3- 

(methylenedisulfonyl) = [methylenebis= 
(sulfonyl)]} -SO,CH>2SO>- 

methylidyne HC= 

methylol = (hydroxymethyl) HOCH?- 

(methyloxy) = methoxy MeO- 

(1-methyl-2H-pyranium-2-yl) 


5 Me 


(1-methylpyridinium-2-yl) 


M 
6 Ne 


J ' 
(methylselenyl) = (methylseleno) 
MeSe- 
(methylthio) MeS- 
(methyltelluro) MeTe- 
(methyltrioxy) MeOOO- 
morpholino = 4-morpholinyl 


myristoyl = (1-oxotetradecy]) 
Me(CH2), 2CO- 


naphthal = (naphthalenylmethylene) 
(CioH7)CH = 

naphthalimido = (1,3-dioxo-1H-benz> 
[de]isoquinolin-2(3H)-yl) 
(C\2HeNO?2)- 


C-51 


naphthenyl = (naphthalenylmethylidyne) 
(CioH7)C= 

naphthiony! = [(4-amino-1-naphthalenyl)< 
sulfonyl] 4, 1-H2NC,oH6-SO>- 

naphthobenzyl = (naphthalenylmethy]) 
(CioH7)CH2- 

naphthothiophene-yl = naphthothieny] 
(C\2H7S)- 

naphthoxy = (naphthalenyloxy) (C\oH7)O- 

naphthoyl = (naphthalenylcarbonyl) 
(CioH7)CO- 

naphthyl = naphthalenyl (C,oH7)- 

naphthylene = naphthalenediyl -(C,oH«)- 

naphthylidene = naphthalenylidene 
(CioH6)= 

(naphthylnaphthyl) = [binaphthalen]yl 
CioH7CioHe- 

nazyl = (naphthalenylmethyl) 
(CioH7)CH2- 

neopentyl = (2,2-dimethylpropyl) 
Me3;CCH>- 

neophyl = (2-methyl-2-phenylpropyl) 
PhCMe,CH>- 

neryl (from nerol) = (3,7-dimethyl- 
2,6-octadienyl)- 
Me2C = CH(CH?2)x,C Me=CHCH)>- 

nicotinimidoyl = (imino-3-pyridinylmethyl) 
(CsH4N)C(= NH)- 

nicotinoyl = (3-pyridinylcarbonyl) 


N 
Me) Ci 
nipecotoy! = (3-piperidinylcarbonyl) 


/ 
HN 
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nitramino = (nitroamino) O,NNH- 

aci-nitramino = (aci-nitroamino) 
HON(O)=N- 

nitrilo N= 

(nitrilophosphoranyl) = phosphone> 
nitridy! HP(=N)- 

nitro O.N- 

aci-nitro HON(O)= 

nitrosamino = (nitrosoamino) ONNH- 

nitrosimino = (nitrosoimino) ONN = 

nitroso ON- 

(nitrothio) O.NS- 

nonanedioyl = (1,9-dioxo-1,9-nonanediyl) 
-CO(CH?2),;CO- 

nonanoyl = (l-oxononyl) Me(CH2);CO- 

norbornyl = bicyclo[2.2.1]heptyl 
(C7H11)- 

norbornylene = bicyclo[2.2.1 ]heptc 
anediyl -(C7H)0)- 

norcamphanyl = bicyclo[2.2.1]heptyl 
(C7Hi1)- 

norcaryl (from norcarane) = bicyclo> 
[4.1.0]heptyl (C7H,,)- 

norpinyl (from norpinane) = bicyclo= 
ise 1.1 Jheptyl (C>H, 1)- 

norleucyl! = (2-amino-1-oxohexyl) 
Me(CH2)3CH(NH2)CO- 

norvalyl! = (2-amino-l-oxopentyl) 
Me(CH2)2CH(NH2)CO- 
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octadecanoyl = (1-oxooctadecyl) 
Me(CH2):6CO- 

octanedioyl = (1,8-dioxo-1,8-octanediyl) 
-CO(CH2)sCO- 

octanoyl = (1-oxooctyl) Me(CH2).sCO- 

tert-octyl = (1,1,3,3-tetramethylbutyl) 
Me3CCH2CMe>2- - 

oenanthyl = (l-oxoheptyl) Me(CH2)sCO- 

oleananyl (from oleanane) (C30Hs1)- 

oleoyl = (1-oxo-9-octadecenyl) 
Me(CH?2)7;CH = CH(CH?2);CO- 

ornithyl! = (2,5-diamino-l-oxopentyl) 
H2N(CH2);CH(NH2)CO- 

oxalaldehydoyl = (oxoacetyl) HCOCO- 

oxalyl = (1,2-dioxo-1,2-ethanediyl) 
-COCO- 

oxamido = [(aminooxoacety])amino]} 
H,NCOCONH- 

oxamoyl = (aminooxoacetyl) H3NCOCO- 

oxamyl = (aminooxoacetyl) HXNCOCO- 

oxaniloyl = [oxo(phenylamino)acety]]} 
PhNHCOCO- 

oxazolinyl = (dihydrooxazolyl) (C;HsNO)- 

oximido = (hydroxyimino) HON = 

oxo’ (see also epoxy and oxy) O= 

(oxobornyl) = (trimethyloxobicyclo> 
[2.2.1 heptyl) (CioH;sO)- 

(oxoboryl) OB- 

(1-oxoethyl) = acetyl Ac (MeCO-) 

(oxoethylene) = (1-oxo-1,2-ethanediy!) 
-COCH>- 

(oxophenylhydrazino) = (nitrosophenyl= 
amino) PhN(NO)- 

(oxophenylmethyl) = benzoyl Bz (PhCO-) 

(oxopyridinylmethyl) = (pyridinylcarbonyl) 
(CsH4N)CO- 

(2-oxotrimethylene) = (2-oxo-1,3- 
propanediyl) -CH»COCH>- 

(2-oxovinyl) = (oxoethenyl) OC = CH- 

oxy’ (see also epoxy and oxo) -O- 

[oxybis(methylenecarbonylimino)] = 
([oxybis[(1-oxo-2, l-ethanediyl) 
imino]] -NHCOCH,0CH,CONH- 


palmitoyl = (1-oxohexadecy]) 
Me(CH))\4CO- 

pantothenoyl = N-(2,4-dihydroxy-3,3-< 
dimethyl-1-oxobutyl)-8-alanyl! or 
(3-[(2,4-dihydroxy-3,3-dimethyl-l-= 
oxobutyl)amino]-1-oxopropy]] 
HOCH>CMe2CH(OH)CONH(CH;),CO- 

pelargonoyl = (1-oxonony]) 
Me(CH2);CO- 

pelargonyl = (l-oxononyl) 
Me(CH;);CO- 

pentadecanoy! = (1-oxopentadecyl) 
Me(CH;>),;CO- 

pentamethylene = |,5-pentanediyl 
-(CH2)s- 

3-pentanesulfonamido = {[(1-ethylpropyl)= 
sulfonyljamino]} 
Et.CHSO,NH- 

1,3-pentazadieno = 1,3-pentazadienyl 
H,NN=NNE=N- 


2-pentenediylidyne = 2-pentene-1,5- 
diylidyne =CCH=CHCH>C= 

tert-pentyl = (1,1-dimethylpropyl) 
EtC Me>- 

pentyl Me(CH?2)«- 

pentylidyne BuC= 

perchloryl O3Cl- 

perseleno’ (see also epidiseleno and 
diseleno) Se=Se= 

perthio 5 (see also epidithio and dithio) 
S=S= 

phenacyl = (2-oxo-2-phenylethyl) PhCOCH>- 

phenacylidene = (2-0xo-2-phenylethylidene) 
PhCOCH = 

phenanthrothiophene-yl = phenanthro> 
thienyl (Ci6H9S)- 

phenanthryl = phenanthrenyl (C,4Ho)- 

phenanthrylene = phenanthrenediyl 
-(C4Hs)- 

phenenyl = benzenetriyl (C.H3)= 

phenethyl = (2-phenylethyl) PhCH2CH)>- 

phenethylidene = (2-phenylethylidene) 
PhCH2CH = 

phenetidino = [(ethoxyphenyl)amino] 
(EtO)Cs5H,NH- 

phenetyl = (ethoxyphenyl) (EtO)C,H,- 

phenoxy PhO- 

phenyl Ph (CsH;-) 

phenylalanyl' (from phenylalanine) 
PhCH2CH(NH2)CO- 

(phenylarsinico) = (hydroxyphenyl = 
arsinyl) PhAs(O)(OH)- 

[(phenylazo)imino] = (3-phenyl-2-triz 
azenylidene) PhN=NN= 

(phenylbenzoyl) = ([1,1’-biphenyl ]yl = 
carbonyl) PhC,HsCO 

(phenyldiazenyl) = (phenylazo) 
PhN=N- 

phenylene -(C,H,)- 

[phenylenebis(azo)] -N = NC,H4N = N- 

[phenylenebis{azo(methylimino)]] = 
[phenylenebis( 1-methyl-2-triazene-3,= 
I-diyl)] -NMeN = NC,HyN = NN Me- 


. [phenylenebis(1-oxo-1-ethanyl-2-ylidene)] = 


[phenylenebis(2-oxo-2-ethanyl-1-ylidene)] 
=CHCOC,H,COCH = 

(phenylenedimethylene) = [phenylene= 
bis(methylene)] -CH C,H yCH>- 

(phenylenedimethylidyne) =CHC,H4CH = 

(phenylenedioxy) = [phenylenebis(oxy)] 
-OC.H,0- 

(phenylglyoxyloyl) = (oxophenylacetyl) 
PhCOCO- 

phenylidene = cyclohexadienylidene 
(CsH6)= 

(phenylimidocarbonyl) = (phenylcarbon= 
imidoyl)? PhN =C= 

(phenyloxalyl) = (oxophenylacety!) 
PhCOCO- 

(phenyloxy) = phenoxy PhO- 

(phenylphenoxy) = ([1,1’-biphenyl] = 
yloxy) PhC,H,O- 

(phenylsulfenyl) = (phenylthio) PhS- 

(phenylsulfinyl) PhS(O)- 
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(S-phenylsulfonimidoyl) PhS(O)( = NH)- 

phorbinyl (from phorbine) (C22H7Na)- 

phosphinico?}* HOP(O)= 

phosphinidene HP= 

phosphinidyne P= 

phosphinimyl H2P( = NH)- 

phosphino H>P- 

phosphinothioyl H2P(S)- 

phosphinothioylidene HP(S)= 

phosphinyl H2P(O)- 

phosphinylidene H P(O)= 

phosphinylidyne P(O)= 

phospho O>P- 

phosphonos (HO)>2P(O)- 

(phosphonoformyl) = (phosphonocarbony!) 
(HO),P(O)CO- 

phosphononitridy! H P(=N)- 

phosphoranyl H4P- 

phosphoranylidene H;P= 

phosphoranylidyne H»P= 

phosphoro = 1,2-diphosphenediyl -P = P- 

phosphoroso OP- 

phthalal = (1,2-phenylenedimethylidyne) 
1,2-C,H4(CH =)2 

phthalaldehydoy! = (2-formylbenzoyl) 
2-(HCO)C,HsCO- 

phthalamoyl = [2-(aminocarbonyl) — 
benzoyl] 2-(H2NCO)C,H,CO- 

phthalanyl = (1,3-dihydroisobenzofurany!) 
(CgH7O)- 

phthalidyl = (1,3-dihydro-2-oxo-|- 
isobenzofuranyl) (CsHsO2)- 

phthalidylidene = (3-oxo-1(3H)-iso> 
benzofuranylidene) (CsH4O2)- 

phthalimido = (1,3-dihydro-1,3-dioxo- 
2H-isoindol-2-yl) (CgH4NO2)- 

phthalocyaninyl! (from phthalocyanine) 
(C32Hi7Ns)- 

phthaloyl = (1,2-phenylenedicarbonyl) 
1,2-CsH4(CO-)2 

phthalylidene = (1,2-phenylenedimethyl = 
idyne) 1,2-C.H4(CH =)2 

phyllocladanyl = kauranyl (from 
kaurane) (C29H 33)- 

phytyl = (3,7,11,15-tetramethyl-2- 
hexadecenyl) ; 
Me[CH Me(CH2)3];CMe =CHCH>- 

picolinoyl = (2-pyridinylcarbonyl) 

ry / 


N 
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picryl = (2,4,6-trinitrophenyl) 
2,4,6-(O2N);CsH2- 

pimeloyl = (1,7-dioxo-1,7-heptanediyl) 
-CO(CH?2)sCO- 

4-pinanyl (from pinane) = (4,6,6-tric 
methylbicyclo[3.1.1]hept-2-yl) 
(CioH17)- 

pinanylene = (trimethylbicyclo> 
(3.1.1 }heptanediyl) -(CjoHis)- 

pipecoloyl = (2-piperidinylcarbonyl) 
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piperidino = 1-piperidiny| 
6 


C- 


piperidyl = piperidinyl (CsH\oN)- 

piperidylidene = piperidinylidene 
(CsHyN)= 

piperonyl = (1,3-benzodioxol-5-ylmethyl) 
3,4-(CH202)C5H3CH2- 

piperonylidene = (1,3-benzodioxol-5- 
ylmethylene) 3,4-(CH202)C.H,CH = 

piperonyloyl = (1,3-benzodioxol-5- 
ylearbonyl) 3,4-(CH202)CsH3;CO- 

pivaloyl = (2,2-dimethyl-l-oxopropyl) 
Me3;CCO- 

pivalyl = (2,2-dimethyl-1l-oxopropyl) 
Me3CCO- 

plumbanetetrayl Pb= 

plumbyl H;Pb- 

plumbylene H>Pb= 

plumbylidyne HPb= 

podocarpan-13-yl = (tetradecahydro- 
4b,8,8-trimethyl-2-phenanthrenyl) 
(Ci7H29)- 

porphinyl (from porphine) (C29Hi3Ns)- 

pregna-5,16-dien-21-yl (from pregnadiene) 
(C21H31)- 

prenyl = (3-methyl-2-butenyl) 
Me2.C =CHCH>- 

prolyl' = (2-pyrrolidinylcarbonyl) 


sc) 
Oo 

2-propanesulfonamido = [[(1-methyl< 
ethyl)sulfonylJamino] MexCHSO,NH- 

propargyl = 2-propynyl HC=CCH>- 

propenyl = l-propenyl MeCH=CH= 

propenylene = 1-propene-|,3-diyl 
-CH =CHCH>- 

propenylidene = |-propenylidene 
MeCH =C= 

propioloyl = (1-oxo-2-propynyl) 
HC=CCO- 

propiolyl = (1-oxo-2-propyny]) 
HC=CCO- 

propionamido = [(l-oxopropyl)amino] 
EtCONH- 

propionyl = (1-oxopropyl) EtCO- 

(propionyldioxy) = [(l-oxopropyl)dioxy] 
EtC(O)OO- 

propionyloxy = (l-oxopropoxy) EtCO>- 

propoxy PrO- 

propyl Pr (CH;CH2CH>-) 

sec-propyl = (1-methylethyl) Me.xCH- 

propylene = (1-methyl-1,2-ethanediyl) 
-CHMeCH>- 

propylidene EtCH = 

propylidyne EtC= 

(propyloxy) = propoxy PrO- 

protocatechuoyl = (3,4-dihydroxybenzoyl) 
3,4-(HO)2C.H3CO- 

pseudoallyl = (1-methylethenyl) 
H,C=CMe- 

pseudocumidino = [(2,4,5-trimethyl = 
phenyl)amino] 2,4,5-Me;Cs5H2NH- 


as-pseudocumy] = (2,3,5-trimethylphenyl) 
2,3,5-Me3Ce6H2- 

s-pseudocumyl = (2,4,5-trimethylphenyl) 
2,4,5-Me3CeH2- 

v-pseudocumyl = (2,3,6-trimethylphenyl) 
2,3,6-Me3C.H>- 

pseudoindolyl = 1H-indolyl (CgsH6N)- 

pteroyl = [4-[[(2-amino-1,4-dihydro-4- 
oxo-6-pteridinyl)methyl]amino]benzoy!] 
(Ci4H1,N6O2)- 

2H-pyranio 


6 


2H-pyran-2-ylium-2-yl 


fd 
Cap 
pyrazolidyl = pyrazolidinyl (C;H7N2)- 
pyrazolinyl = (dihydropyrazolyl) (C3;HsN2)- 


pyridinio 
6 
¢ iN 


pyridyl = pyridinyl (CsH4N)- 
pyroglutamoyl = (S-oxoprolyl)! or 
[(S-oxo-2-pyrrolidinyl)carbony]] 


H 
Onsen 
CO = 


pyromucyl = (2-furanylcarbonyl) 


‘L)-o— 


pyrrolidyl = pyrrolidiny! (CsHsN)- 

pyrrolinyl = (dihydropyrrolyl) (CsHeN)- 

pyrrol-l-yl = | H-pyrrol-l-yl (CsH4N) 

pyrroyl = (pyrrolylcarbonyl) 
(CsH3N)CO- 

pyrryl = pyrrolyl (CyH4N)- 

pyruvoyl = (1,2-dioxopropyl) MeCOCO- 


p-quaterphenyly! = [1,1’:4’,1":4”,1’”- 
quaterphenyl]y! (C24H7)- 

quinaldoyl = (2-quinolinylcarbonyl) 
(2-CygHeN)CO- 

quinolyl = quinoliny! (CgH.N)- 

quinonyl = (dioxocyclohexadieny]) 
(CsH302)- 

quinuclidinyl = l-azabicyclo(2.2.2]octyl 
(CrHi2N)- 


a-resorcyloyl = (3,5-dihydroxybenzoyl) 
3,5-(HO)2C6H3CO- 

B-resorcyloyl = (2,4-dihydroxybenzoyl) 
2,4-(HO)2C.H3CO- 

y-resorcyloyl = (2,6-dihydroxybenzoyl) 
2,6-(HO)2C.H3CO- 

rhamnosyl = (6-deoxymannopyranosyl) 


HO 0 


Me <4 


HO OH 
ricinelaidoyl = (12-hydroxy-1-oxo-9- 
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octadecenyl) 
Me(CH;)s;CH(OH)CH>2CH == 
CH(CH;),CO- 

ricinoleoyl = (12-hydroxy-1-oxo- 
9-octadecenyl) 
Me(CH2)sCH(OH)CH2CH == 
CH(CH)),CO- 

rosan-6-yl = (2-ethyltetradecahydro-2,4a,8,< 
8-tetramethyl-9-phenanthrenyl) (C29H3s)- 


salicyl = [(2-hydroxyphenyl)methyl] 
2-HOC,.HsCH2- 

salicylidene = [(2-hydroxyphenyl)< 
methylene] 2-HOC,H4CH = 

salicyloyl = (2-hydroxybenzoyl) 
2- HOC,H,CO- 

sarcosyl = (N-methylglycyl)! or 
[(methylamino)acetyl] Me NHCH,2CO- 

sebacoyl = (1,10-dioxo-1,10-decanediyl) 
-CO(CH2)sCO- 

seleneno* HOSe- 

selenino* HOSe(O)- 

seleninyl OSe= 

seleno’ (see also episeleno and selenoxo) 
-Se- 

selenocyanato NCSe- 

selenono? (HO),SeQ,- 

selenonyl O,Se= 

selenopheny! = selenophene-y] 
(C3,H;3Se)- 

selenoxo* (see also episeleno and seleno) 
Se= 

selenyl* HSe- 

semicarbazido =[2-(aminocarbonyl)= 
hydrazino] HNCONHNH- 

semicarbazono = [(aminocarbonyl) = 
hydrazono] HHNCONHN= 

senecioyl = (3-methyl-1-oxo-2-butenyl) 
Me2C = CHCO- 

seryl' = (2-amino-3-hydroxy-!-oxopropyl) 
HOCH>CH(NH?2)CO- 

siamyl = (1,2-dimethylpropyl) 
Me2CHCH Me- 

silanetetrayl Si= 

siloxy = (silyloxy) H;SiO- 

silyl H;Si- 

silylene H2Si= 

silylidyne HSi= 

sorboyl = (1-oxo-2,4-hexadienyl) 
MeCH = CHCH = CHCO- 

spirostanyl (from spirostane) 
(C27H4302)- 

stannanetetrayl Sn= 

stannono* HOSn(O)- 

stannyl H3Sn- 

stannylene H2Sn= 

stannylidyne HSn= 

stearoyl = (l-oxooctadecyl) 
Me(CH)2),6CO- 

stibinico?-4* HOSb(O) = 

stibino H2Sb- 

stibo O2Sb- 

stibono* (HO),Sb(O)- 

stibosc OSb- 


ILLUSTRATIVE LIST OF SUBSTITUENT PREFIXES (continued) 


stibyl = stibino H2Sb- 

stibylene HSb= 

stibylidyne Sb= 

styrene = (1-phenyl-1,2-ethanediy!) 
-CHPhCH>- 

styrolene = (1-phenyl-1,2-ethanediyl) 
-CHPhCH>- 

styryl = (2-phenylethenyl) PhCH =CH- 

suberoyl = (1,8-dioxo-1,8-octanediyl) 
-CO(CH;%CO- 

succinaldehydoyl = (1,4-dioxobutyl) 
HCO(CH:),CO- 

succinamoy] = (4-amino-1,4-dioxobutyl) 
H.,NCO(CH?)2CO- 

succinamyl = (4-amino-1,4-dioxobutyl) 
H,NCO(CH)2)2CO- 

succinaniloyl = [1,4-dioxo-4-(phenyl = 
amino)butyl] PhNHCO(CH2)2CO- 

succinimido = (2,5-dioxo-|-pyrrolidinyl) 


succinyl = (1,4-dioxo-1,4-butanediyl) 
-CO(CH)2)2CO- 

sulfamino = (sulfoamino) HOSO,NH- 

sulfamoyl = (aminosulfonyl) H2NSO- 

sulfamyl = (aminosulfonyl) H2NSO>- 

sulfanilamido = [[(4-aminophenyl)= 
sulfonyl ]amino] 4-H,NC,H4SO,NH- 

sulfanilyl = [(4-aminophenyl)sulfonyl] 
4-H2NC.H.SO>- 

sulfeno* HOS- 

sulfhydryl = mercapto* HS- 

sulfino* HOS(O)- 

sulfinyl OS= 

sulfo* HO;S- 

sulfonyl -SO2- 

sulfuryl = sulfonyl -SO>- 


tartaroyl = (2,3-dihydroxy-1,4-dioxo- 


1,4-butanediyl) -COCH(OH)CH(OH)CO- 


tartronoyl = (2-hydroxy-1,3-dioxo-1,3- 
propanediyl) -COCH(OH)CO- 

tauryl = [(2-aminoethy!)sulfonyl] 
HN(CH)2)2SO)- 

telluro® (see also telluroxo) -Te- 

telluroxo (see also telluro) Te = 

telluryl4 HTe- 

terephthalal = (1,4-phenylenedimethyl > 
idyne) 1,4-C,H4(CH = )2 

terephthalaldehydoyl = (4-formylbenzoy!) 
4-HCOC,H,CO- 

terephthalamoyl = [4-(aminocarbonyl)> 
benzoyl] 4-H,2NCs,H,CO- 

terephthalaniloyl = [4-[(phenylamino)> 
carbonyl]benzoy]] 
4-(PhNHCO)C,H,CO- 

terephthaloyl = (1,4-phenylenedicarbonyl) 
1,4-C.H, (CO-), 


terephthalylidene = (1,4-phenylenedimethyl< 


idyne) 1,4-C,H4(CH =), 
m-terphenylyl = [1,1’:3’,1”-terphenyl]yl 
(CisH13)- a 


terphenylylene = [terphenyl]diyl 
-(CisH12)- 

tetradecanoyl = (1-oxotetradecyl) 
Me(CH)),2CO- 

tetramethylene = 1,4-butanediyl 
-(CH2)s- 

1,4-tetraphosphinediyl -(PH).- 

tetrasiloxanylene = 1,7-tetrasiloxanediyl 
-SiH2(OSiH2)20SiH2- 

tetrathio'! -SSSS- 

tetrazanediylidene = 1,4-tetrazanedic 
ylidene = N(NH)2.N = 

tetrazanylene = 1,4-tetrazanediyl -(NH).- 

l-tetrazeno = |-tetrazenyl HNNNHN=N- 

thenoyl = (thienylcarbonyl) (CsH;S)CO- 

thenyl = (thienylmethy!) (CsH3S)CH)- 

thenylidene = (thienylmethylene) 
(C4H3S)CH = 

(thenyloxy) = (thienylmethoxy) 
(C4H3S)CH20- 

thexyl = 1,1,2-trimethylpropyl 
Me2,CHC Me)- 

thianaphthenyl = benzo[b]thienyl 
(CgHsS)- 

thiazolidyl = thiazolidinyl (C;HsNS)- 

thiazolinyl = (dihydrothiazolyl) (C;HsNS)- 

[(S-thiazolylcarbonyl)methyl] = [2-oxo- 
2-(5-thiazolyl)ethy]] 


a= cOoCcH> — 


thienyl (C,H3S)- 

(thienylthienyl) = [bithiophen]yl 
(C4H3S) (CsH2S)- 

thio’ (see also epithio and thioxo) -S- 

(thioacetonylidene) = (2-thioxopropylidene) 
MeCSCH = 

(thiobenzoyl) = (phenylthioxomethyl) 
PhCS- 

(thiocarbamoyl) = (aminothioxomethyl) 
H,NCS- 

thiocarbamyl = (aminothioxomethy]) 
H2NCS- 

(thiocarbonyl) = carbonothioyl? -CS- 

(thiocarboxy)!2? HOSC- 

thiocyanato NCS- 

thiocyano = thiocyanato NCS- 

(thioformyl) = (thioxomethyl) HCS- 

(thiohexanoyl) = (1-thioxohexyl) 
Me(CH2),CS- 

thiohydroperoxy = sulfeno* HOS- 

(thiohydroxy) = mercapto4 HS- 

thiomorpholino = 4-thiomorpholinyl 

famN4 
1S Nv 

(thionitroso) SN- 

thionyl = sulfinyl -SO- 

thiophenacyl = (2-phenyl-2-thioxoethyl) 
PhCSCH>- 

thioseleneno* HSSe- 

thiosulfeno* HSS- 

(thiosulfo), (HO2S,)- 

thioxo’ (see also epithio) S = 

(thioxoarsino) SAs- 
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thiuram = (aminothioxomethyl) H,NCS- 
threonyl! (2-amino-3-hydroxy-1- 
oxobutyl) MeCH(OH)CH(NH)2)CO- 
4-thujyl = [2-methyl-5-(1-methylethyl)= 
bicyclo[3.1.0Jhex-2-yl] (Ci0H)7)- 
thymyl (from thymol) = [5-methyl-2-(1- 
methylethyl)pheny!] 


Me 
6 


CHMe, 


thyronyl = [O-(4-hydroxyphenyl)= 
tyrosyl]! or [2-amino-3-[4-(4- 
hydroxyphenoxy)pheny]]-!-oxopropyl} 
[4-(4- HOC,HsO)C,H4]CH2CH(NH2)CO- 

toloxy = (methylphenoxy) MeC,H,O- 

p-toluenesulfonamido = [{(4-methyl> 
phenyl)sulfonylJamino} 
4-MeC,H,SO,NH- 

toluidino = [(methylphenyl)amino] 
MeC,H,NH- 

toluoyl = (methylbenzoyl) MeC,H,CO- 

toluyl = (methylbenzoyl) MeC,H,CO- 

tolyl = (methylphenyl) MeC,H,- 

a-tolyl = (phenylmethyl) PhCH>- 

tolylene = (methylphenylene) -(MeC,H;)- 

a-tolylene = (phenylmethylene) PhCH = 

tosyl = [(4-methylphenyl)sulfony]] 
4-MeC,H,SO,- 

triazano = triazanyl HNNHNH- 

l-triazeno = |-triazenyl HNN=N- 

$-triazin-2-yl = 1,3,5-triazin-2-yl 

if \ 
yeas 

trichothecanyl (from trichothecane) 
(C\sH2s0)- 

tridecanoyl = (1-oxotridecyl) 
Me(CH)),,CO- 

(trimethylammonio) Me;N*- 

(trimethylarsonio) Me3As*- 

trimethylene = 1,3-propanediyl -(CH2)s- 

(1,3,3-trimethyl-2-norbornyl) = (1,3,3-tric 
methylbicyclo[2.2. 1 }hept-2-yl) 
(Ci0H 7)- 

(trimethylphosphonio) Me;P*- 

triseleno'! -SeSeSe- 

trisilanylene = 1,3-trisilanediyl -(SiH2)3- 

trisiloxane-1,3,5-triyl = 1,3,5-tric 
siloxanetriyl -SiH(OSiH>-)2 

trithio!' -SSS- 

trityl = (triphenylmethyl) Ph3C- 

tropanyl = 8-azabicyclo[3.2.1]= 
octyl (CyH 14N)- 

tropoyl = (3-hydroxy-1-oxo-2-phenyl> 
propyl) HOCH2CH PhCO- 

tryptophyl! = [2-amino-3-(1 H-indol- 
3-yl)- 1-oxopropyl] 
(CgH6N)CH2CH(NH)2)CO- 

tyrosyl! = [2-amino-3-(4-hydroxyphenyl)- 
1-oxopropyl] 
4-HOC,H4CH,CH(NH?2)CO- 


ILLUSTRATIVE LIST OF SUBSTITUENT PREFIXES (continued) 


undecanoyl = (l-oxoundecyl) 
Me(CH>),CO- 

uramino = [(aminocarbonyl)amino] 
H,NCONH- 

ureido = [(aminocarbonyl)amino] 
H.,NCONH- 


ureylene = (carbonyldiimino) -NHCONH- 


(ureylenediureylene) = [carbonylbis= 
(hydrazocarbonylimino)] 


-NHCONHNHCONHNHCONH- 


ursanyl (from ursane) (C39Hs;)- 


vanillyl = [(4-hydroxy-3-methoxyphenyl)> 


methyl] 4,3- HO(MeO)C,H3CH>- 
vanillylidene = [(4-hydroxy-3- 

methoxyphenyl)methylene] 

4,3-HO(MeO)C,.H3CH = 


vanilmandeloyl = [hydroxy(4-hydroxy-3- 


methoxyphenyl)acetyl] 

4,3- HO(MeO)C,H3CH(OH)CO- 
veratral = [(3,4-dimethoxyphenyl)> 

methylene] 3,4-(MeO).C.H3CH = 
veratroyl = (3,4-dimethoxybenzoyl) 


methylene] 3,4-(MeO)2C,H3CH = 
vinyl = ethenyl HxC=CH- 
vinylene = 1,2-ethenediyl -CH = CH- 
vinylidene = ethenylidene H»>C=C= 


xanthen-9-yl = 9H-xanthen-9-yl 
(C,3H O)- 

xanth-9-yl = 9H-xanthen-9-yl 
(C,3H,O)- 

xenyl = [1,1’-biphenyl]yl 


3,4-( MeO),C.H 3;CO- (C,H sCe6H,)- 
valeryl = (l-oxopentyl) BuCO- o-veratroyl = (2,3-dimethoxybenzoyl) xylidino = [(dimethylphenyl)amino] 
valyl'! = (2-amino-3-methyl-1-oxobutyl) 2,3-(MeO)2C.H3CO- Me2C,.H3;NH- 
MexCHCH(NH)?)CO- veratryl = [(3,4-dimethoxyphenyl)< xyloyl = (dimethylbenzoyl) 
vanillal = [(4-hydroxy-3-methoxyphenyl) > methyl] 3,4-(MeO)2C.H3CH- Me2C,H;CO- 


methylene] 4,3-HO(MeO)C,H;CH = 
vanilloyl = (4-hydroxy-3-methoxybenzoyl) 
4,3-HO(MeO)C,.H;CO- 


o-veratryl = [(2,3-dimethoxyphenyl)> 
methyl] 2,3-(MeO)2C.H 3CH>- 


veratrylidene = [(3,4-dimethoxyphenyl)— -CH,C,H4CH)- 


This prefix is used in peptide nomenclature. 

This prefix may be used in a generic sense, e.g., aldoxime. 

This prefix is used only as a multiplying radical. 

This prefix is used only when unsubstituted. 

This prefix is used when both free valencies are attached to the same atom. 

This prefix is used when the free valencies are attached to different atoms which are usually not otherwise connected. 


xylyl = (dimethylphenyl) Me2C.H;- 
xylylene = [phenylenebis(methylene)] 


oN A Ww eS YW VR 


—_ om 
»v - 8 0 


can be determined. 


'3 The prefix ‘“‘cumyl” has been used in the recent literature to mean a-cumyl. 


From Chem. Abstracts, Vol. 76, p. 1251. With permission of the American Chemical Society. 


This prefix is used when the free valencies are attached to different atoms which are not otherwise connected. 
This prefix is used when the free valencies are attached to different atoms which are otherwise connected. 
This prefix is used as a multiplying radical or when both free valencies are attached to the same atom. 

This prefix may be used in a generic sense, e.g., ketoxime. 
This prefix is used to denote a series of chalcogen atoms in a chain or an indefinite structure. 

This prefix is not used when the hydrogen atom has been substituted by another atom or group if a definite structure 


ORGANIC RING COMPOUNDS 


Aue 


H, H) 
Cyclopropane 


ce 
3 H, 

3-Isopyrrole 

(Isoazole) 


(B-Pyrrolenine) 


O 
5 1 3N 
l 3| 


Isoxazole 


Spiropentane 


le 
(1,2-Diazole) 


O 
1 
(i 


Oxazole 


(Furo{aJmonazole) (Furo[S}]monazole) 


LOS 
Ns! 2N 


lla all 


1 cpr 1,2,3,5-Oxatriazole 


Cyclohexane 


Pyridazine 
(1,2-Diazine) 


a 2) H2 


3 
5 +5N 


1,3,2-Oxazine 


a eh 


N 
% i 2 H, 
as 


2-Isoimidazole 
(1,3-Isodiazole) 


N 
aS 


Pyrimidine 
(1,3-Diazine) 


oO 
H2¢ 1 2 
SY 


1,3,6-Oxazine 
(Pentoxazole) 


Cyclopentane 


9 


N< 3 H, 
1,2,4-Dioxazole 


N 
eon 
fe 
N 


Pyrazine 
(1,4-Diazine) 


@) 
H2@ 1 3N 
ee 


1,2,6-Oxazine 


bbe 
ej] 


1,2,4-Triazole 


oN 
a 


1 Pane 


Oy 
s | 2N-H 
, 4 


1,3,2-Dioxazole 


C-56 


gules 
Rea 


Thiophene 
(Thiofuran) 


~ 
is 29 


4 3 


H, 
1,2-Dithiole 


Oy 
aay 
N+ 3| 


1,2,4-Oxadiazole 
(Azoxime) 


s-Triazine 
(1,3,5-Triazine) 


i 
N 


sade 
hee 


Pyrrole 
(Azole) 


S 
1 DH 
(aa 


1,3-Dithiole 


OY 
Ns! 2N 
lls __ il 


1,2,5-Oxadiazole 
(Furazan) 


OY 
H—N;s! 2S 
4 3 


1,2,5-Oxathiazole 


as-Triazine 
(1,2,4-Triazine) 


) 


p-Isoxazine 


cae 


4 3 H, 
1,2,3-Oxathiole 


O 
(a3 
No—-N 


1,3,4-Oxadiazole 


Oo 
fis 2) Hz 
(: 36 


1,3-Oxathiole 


1,4-Oxazine 


2 
| 
Thionaphthene 
(Benzothiofuran) 


Isoindazole 
(Benzpyrazole) 


1,2-Benzopyran 
(1,2-Chromene) 


Cinnoline 
(1,2-Benzodiazine) 


ORGANIC RING COMPOUNDS (Continued) 


O 
C3 0 0 0 0 
@ NTH S42 (oa Neh ean (° Hz Hag ie 
3 3 3 5) 
Sad i NiaZ S42 a Ni «ZN Erde 
o-Isoxazine p-Isoxazine 1,2,5-Oxathiazine 1,2,6-Oxathiazine 


1,4,2-Oxadiazine 1,3,5,2-Oxadiazine 


Morpholine 
(Tetrahydro- 
p-isoxazine) 
O 8) N 
1 ta H, 
(a) (am F'3N 2 
Ce guac Go 3G Cs 3C H; 20 
4] es lis yy 3 
Oxepin Thiepin 1,2,4-Diazepine Indene Isoindene Benzofuran Isobenzofuran 
(Coumarone) 
H 
A 3 
N 
1 1 4 
ZA | 7 LS | 2N 3 
2) 3 3 H, 3 an 1 
N 
Isothionaphthene Indole Indolenine 2-Ilsobenzazole 1,5-Pyrindine Pyrano[3,4-b]- 
(Isobenzothiofuran) (3-Pseudoindole) (Pseudoisoindole) (4-Pyrindine) pyrrole 
N 2 H, H, 
a“ 
ZO" 20 H,H, H, 
3 
HH, H, 
H, H, H, 
Indoxazine Benzoxazole Anthranil Naphthalene Tetralin Decalin 
(Benzisoxazole) (Bicyclo[4,4,0}- 
decane) 
Oo 
O O N 
7 1 1 
a) es 30 ~" 20 — "SN 
3 3 3 3 Oo 3 3 
47 A 47 S+ 47 45 
O 
Coumarin Chromone Isocoumarin 2,3-Benzopyrone Quinoline Isoquinoline 
(1,2-Benzopyrone) (1,4-Benzopyrone) (2,1-Benzopyrone) (1-Benzazine) (2-Benzazine) 


N Oo 
‘y (aH 
4N 42N 
Quinazoline Naphthyridine Pyrido(3,4-b]- Pyrido{3,2-b]- Pyrido[4,3-b}- 1,3,2-Benzoxazine 
(1,3-Benzodiazine) pyridine pyridine pyridine 
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ORGANIC RING COMPOUNDS (Continued) 


O O 
| 12 H, | "20 *oN-H 1 >I 
Spee 4, 3N 4 3 
x ‘ 
H 
1,4,2-Benzoxazine 2,3, 1-Benzoxazine 3,1,4-Benzoxazine 1,2-Benzisoxazine 1,4-Benzisoxazine 


COO 


Anthracene Phenanthrene Benzonaphthene Fluorene 
(Phenalene) 


one OOO 


Carbazole Xanthene Acridine Norpinane 


ee Steroid ring system 


R; nearly always methyl 
R’; usually methyl 
R”"; various groups 


A more extensive listing of ring compounds and systems may be 
found in the following: 


Chemical Abstracts, annual subject index. 


The Ring Index, Patterson and Capell, Reinhold Publishing 
Company, 1940. 


Lexikon der K ohlenstoffverbindungen, Richter, Leopold Voss, 1910. 


The numbering system for the compounds listed above is that used 
in The Ring Index. 
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TABLE OF PHYSICAL PROPERTIES OF ORGANIC COMPOUNDS 
EXPLANATION OF TABLE 


The section of this book dealing with Physical Constants of Organic Compounds was prepared by Saul 
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EXPLANATION OF TABLE 


1. The table of Physical Constants of Organic Compounds is a compilation of data on some 13600 organic compounds that 
include those of wide application in teaching, industry, medicine and research. 


CONTENTS OF TABLE 


2. Number of entry. Each entry has a number preceded by a letter corresponding to the first letter of the name of the parent 
compound (see paragraphs 17-26, 31, 32). Cross references are left unnumbered. The number of entry is used in the formula, 
melting point and boiling point indexes (see paragraphs 13-15). 

3. Name of compound. See rules for naming of ltd ce Cla fo 16 ff.). 

4. Synonyms and formula. 

a) Synonyms. For the sake of brevity, the number of aynonvns in an entry is limited. Additional synonyms may readily 
be formed by derivation from the names given to simpler or less substituted compounds; e.g.: Benzoic acid, 4-nitro, ethyl ester 
is given no synonyms but they may be derived from those appearing under Benzoic acid, for example ethyl p-nitrobenzene- 
carboxylate. 

b) Formula. Each entry has either a structural or an empirical formula. For compounds having complex structural formula 
both are given. 

i) Structural formulas—simple ones are given in this column, complex ones at the end of the Table. 

ii) Empirical formulas are given if the compound is cyclic and appears among a series of compounds derived from the 
same cyclic parent compound; e.g.: 

ul34 Uric acid, 7-methyl- C;H;N,0O3. See ul31 means that in entry ul31 appears the numbered skeleton of Uric acid, 
and the structural formula of ul34 may be derived from that of u131. 

Structural formulas in the Table give generally no configurational details, and when they do, they seldom give absolute 
configurations. These details are to be looked for either in the original literature or in specialized textbooks. 

5. Molecular weight. Computed according to International Atomic Weight values of 1961. 

6. Color, crystalline form, specific rotation and max(log £). 

a) Color: Solid compounds are to be considered as crystalline if not otherwise stated. Data on solvents used and solvents of 
crystallization are given in brackets. Some examples will explain the usage of the Table (see also list of abbreviations): 


ABBREVIATION MEANING 

pl plates 

pl(al) plates obtained from alcohol as the solvent 

pl(al + 14) plates obtained from alcohol crystallizing with 14 molecules of the same solvent per molecule of compound 
pl(al + ?) as above but the amount of solvent of crystallization per molecule of compound is undefined 

pl(aq ace + 2w) here the solvent of crystallization is one of the components of the solvent, i.e., two molecules of water 
(al) compound crystallizes from alcohol but crystalline form is not reported. 


If no melting point is given in the Table the compound is a liquid at room temperature, unless otherwise stated. 

b) Crystalline form: No special remark is made if the compound is colorless or no data on its color are available ; otherwise 
an abbreviation appears before the crystalline form. (See table of abbreviations). 

c) Specific rotation appears according to the common usage, e.g.: 


[a]5° — 25.8(w, c = 4) 


d) A,x(log ¢): The main maxima in the ultraviolet spectra, in the solvent shown in the superscript (see list of abbreviations) 
are given with the logarithm of the molar absorption coefficient ¢. Solvent is missing when it was not given in the original 
reference, log ¢ is missing when it was not determined. Mostly the long wave absorption maxima is only given, but for impor- 
tant compounds (especially aromatic ones) some of the lower wavelength maxima are also given. 

Bracketed abbreviations indicate solvent and concentration, i.e., in the above example, solvent water and concentration 


4%. 
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7. Melting point. Remarks on this physical property appear as abbreviations after the m.p. Melting 
points of questionable accuracy are given in brackets. 


8. Boiling point. The pressure at which this physical property was determined appears as a super- 
script. If no superscript is given, pressure is about one atmosphere. Remarks on this physical property 
appear as abbreviations. Boiling points of questionable accuracy are given in brackets. 


9. Density is relative to water, otherwise it has the dimensions g/ml. A superscript indicates the tem- 
perature of the liquid and a subscript indicates the temperature of water to which the density is referred. 


10. Refractive index is reported for the D line of the spectrum of sodium (np). The temperature of 
determination of this physical property appears as a superscript. 


11. Solubility. Data are given for the most common solvents. As numerical data on this property 
scarcely appear in the literature, and when they appear their degree of approximation is not great, it was 
preferred to rely on the intuitive meaning that the following scale has for the chemist (corresponding 
abbreviations in brackets): insoluble (i), slightly soluble (5), soluble (s), very soluble (v), miscible («), 
decomposes (d). If no special remark is made about the temperature, the reference is to room temperature; 


otherwise, a superscript appears. 


12. Literature references are given to general sources of data such as Beilstein’s Handbook, Elsevier’s 
Encyclopaedia, etc. The superscript after the boldtype number indicates the number of the supplement 
(Ergenzungswerk) of Beilstein’s Handbook; e.g.: B7!, 12 means page 12 of the first supplement to volume 7 
of Beilstein. 


INDEXES 
Three indexes are found at the end of the Table: 


13. Empirical formula index is arranged according to increasing C, H, and remaining elements in 
alphabetical order. Hydrates are entered under the formula of the anhydrous compound. Salts, complexes, 
etc., are found under their total formulae. 


14. Melting point index is arranged according to increasing melting or freezing points. Only the 
lower temperature of the melting range is given. Remarks to the melting point in the main table, such as 
decomposition, sublimation, etc., are omitted. Melting points are rounded off to the nearest unit. 


15. Boiling point index is arranged according to increasing boiling point of compounds of which the 
boiling point is given at a pressure near to 1 atm. (i.e., 700-780 mm. Hg). Only the lower temperature of 
the boiling range is given. No special entries are made for remarks on the boiling point contained in the 
main table. Boiling points are rounded off to the nearest unit. 


RULES FOR THE NAMING OF COMPOUNDS* 


16. Naming of compounds is based mainly on International Union of Chemistry (IUC) and Chemical 
Abstracts usages, with variations adapted to the scope and range of the Table, in order to enable the 
user to find compounds even when their trivial names are not known. 


17. A suitable systematic nomenclature is used in order to bring as near as possible compounds that 
are isomeric derivatives of the same parent compound, e.g., physical properties appear under the entries 
Benzene, 1,2-dihydroxy-, Benzene, 1,3-dihydroxy-, and Benzene, 1,4-dihydroxy-; under Hydro- 
quinone, Pyrocatechol and Resorcinol a cross reference directs the user towards the systematic names. 
No special entry or cross-reference is made for e.g., Bromoresorcinol; this will be found under Benzene, 
bromo(dihydroxy)-, with the appropriate numbering before the names of the substituents. Another 
example: 4-Chloroquinaldine; the trivial name of the parent compound is Quinaldine, it appears as: 
Quinaldine see Quinoline, 2-methyl-; accordingly the properties of 4-Chloroquinaldine will appear 
under Quinoline, 4-chloro-2-methyl-. 


18. Physical constants of a compound having widely used trivial and systematic names will appear 
under one of them only. The remaining names will appear with a cross-reference to the assigned name, ¢.g.: 


Resorcinol see Benzene, 1,3-dihydroxy- 
Propanoic acid, 2-amino- see Alanine 


Very complicated compounds such as some natural products, dyes, etc. appear almost exclusively 
under their trivial names. 


* 
p The ules for nomenclature followed by the Table were adapted to the present, relatively limited scope of some thousands 
compounds. For other use the IUPAC 1957 rules, which appear in this Handbook, may be consulted. 
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19. Rules adopted by the Table for the naming of compounds according to their functional groups 
appear in paragraphs 27 ff. 


20. The naming of a compound has three phases: 


a) Determination of the parent compound. 
b) Determination and numbering of the substituents in the skeleton of the parent compound. 
c) Determination of the derivatives of the principal functions of the compound. 

e€.g.: 


CO.H 
Phase a) Benzoic acid 
Phase b) 3-methyl- 

CH; 
Accordingly it appears as Benzoic acid, 3-methyl- 

CO.C2H; , 
Phase a) Benzoic acid 
Phase b) 3-methyl- 

cod iyi Phase c) ethyl ester 


therefore it appears as Benzoic acid, 3-methyl-, ethyl ester. 


21. The parent compound has at most one kind of principal function, (e.g.: acid) but this function may 
be multiple, (e.g.: diacid, triacid, etc.); examples: 


CH;COCH.CH.CO.H appears as Pentanoic acid, 4-oxo- 
not as: Pentanon-4-on-1-oic acid 
appears as Hexanedioic acid, 3-methyl-4-oxo- 


HO;CCH.CH(CH;) COCH:;CO2H 


Unsaturation is not considered as a function and, when possible, it is included in the name of the parent 
compound; e.g.: 


CH.2:CHCH:2CO.H 


Exceptions to this rule are some cyclic ketones that may be designated as ring systems (see paragraph 
83) and some natural products, such as Pregnenolone (the functions alcohol and ketone appear in the 
parent compound). 


22. Entries in the Table are made first according to alphabetical order of parent compounds (para- 
graph 20, phase a), and then according to alphabetical order of the substituents in the skeleton of the 
parent compound (paragraph 20, phase b). It should be emphasized that numbers or single letters that 
are used in the designation of the compound are not considered for the alphabetisation. If the designation 
of a compound includes phase ¢ of paragraph 20 this compound appears immediately after the compound 
that is designated without phase c and has the same substituents bearing the same numbers; e.g.: 


appears as 3-Butenoic acid. 


Benzoic acid 

Benzoic acid, 2-chloro- 

Benzoic acid, 2-chloro-, ethyl ester 
Benzoic acid, 3-chloro- 

Benzoic acid, 3-chloro-, allyl ester 


23. Prefixes indicating multiplicity of substituents as di-, tri-, bis-, tris, etc. and the prefix iso-, as 
in dimethyl-, tripropyl-, bis(nitrophenyl)-, tris(aminomethyl)-, isopropyl-, etc., are indexed 
under d, t, b, t, i respectively. The prefixes sec- and tert- are regarded as numbers, and therefore, they 
are not considered for the alphabetization. 


24. If the designation of a compound is difficult, the use of the empirical formula index is suggested 
(paragraph 13). 

25. When a compound is designated by the name of its principal functional group that alone is not a 
compound, as is the case with some amines, ketones, azo-compounds, etc., after the name of the functions 
the skeleton is designated by alphabetical order, and then the substituents on each of the groups attached 
to the principal function; e.g.: 


OH 
lw 
6’ Sa 3' ams 
a 
Co OH 
a Y 4 Amine, benzyl 2-naphthy] phenyl, 
Py “4 At 4,5’-dihydroxy-4''-nitro- 
5 a” 
NO, 
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It is to be noted that substituents of benzyl (the first radical in the name) are unprimed; substituents of 
naphthyl (the second radical in the name) are primed; substituents of phenyl (the third radical in the 


name) are doubly primed. 
26. The principal function of the parent compound has a number as low as possible. 


HYDROCARBONS* 


27. Aliphatic hydrocarbons. IUC rules 4-10 are followed, but some remarks are added: 

a) For C,, hendecane (and not undecane) is used (see IUC rule 5). 

b) From the possibilities in IUC rule 7 the alphabetical order is used always (see paragraph 22). 

c) Regarding IUC rules 8 and 9: numbers before the name of the hydrocarbon or the particle indicat- 
ing unsaturation indicate the carbon with the lower number of the two connected by the unsaturated 
link, e.g.: 


CH;CH,2CH.,CH:CH, 1-Pentene 
CH;:C:CHCH; 1,2-Butadiene 
CH;C:CCH:CHCH:CHCH; 2,4-Octadien-6-yne 


d) Regarding IUC rule 10: in an unsaturated hydrocarbon the longest chain containing the maximum 
number of double and triple bonds will be considered; e.g.: 


CH.:C—CH:CH; appears as 1-3-Butadiene, 2-ethyl- 
not as 1-Pentene, 3-methylene- 
H.CH; not as 1-Butene, 2-ethenyl- 
Preference is given to the double bond over the triple bond in the fundamental chain; e.g.: 
CH,.:CHCHCH:CH, Appears as 1,4-Pentadiene, 3-ethenyl- 
:CH not as 1-Penten-4-yne, 3-ethenyl- 


28. Cyclic hydrocarbons: 


a) Saturated monocyclic hydrocarbons follow IUC rule 11. 

b) Unsaturated cyclic hydrocarbons follow IUC rule 12 with the following comments: the names 
tetralin for 1,2,3, 4-tetrahydronaphthalene, decalin for decahydronaphthalene, indan for 2,3-dihy- 
droindene, and special names for steroidal skeletons are retained. 

_¢) Aromatic parent hydrocarbons. The names benzene, naphthalene, anthracene are used. For 
linear arrangements of four or more fused benzene rings names are formed by a numeric prefix denoting 
the number of fused benzene rings and the suffix -cene: tetracene, pentacene, etc. The usual trivial 
names are given to other arrangements: phenanthrene, chrysene, indene, fluorene, benzanthrene, 
dibenzophenanthrene, etc. 

d) Bridged hydrocarbon ring systems appear under the headings: bicyclo- or tricyclo- according to 
Baeyer’s system; e.g.: 


( ) Bicyclo[3.1.0]hexane 


However in most cases compounds having such structures appear only under their trivial names. 
e) Spiro, dispiro, etc. compounds appear under these headings; e.g.: 


ee Spiro[4,5|decane 


ft) Cyclic hydrocarbons with side chains. [UC rules 49aI and 49alII are followed with some variations: 
the Chemical Abstracts usage is followed in conjunction with IUC rule 49aI: the parent compound is (when 
possible) the one containing the higher number of carbon atoms ; eg.: Benzene, pentyl-, not Pentane, 
1-phenyl-; Docosane, 1(1-naphthyl)-, not Naphthalene, 1-docosyl-. The form Hexane, phenyl- is 
preferred. When the side chain is unsaturated and the cyclic compound is benzene or a benzene derivative, 
preference is given to the unsaturated aliphatic hydrocarbon; e.g.: CsH;CH2CH2CH:CH: is 1-Butene, 
4-phenyl-; C.H;C!:CCH.CH; is 1-Butyne, 1-phenyl-. 


The following are exceptions: 


C.sH;C:CH Benzene, eth 
» ethynyl- 
pet ee Benzene, allyl- 
sH;CH:CHCH; Benzene, propenyl- 
C.eH,;CH:CH, Styrene 
C;H;CH:CHC,H; Stilbene 


* F gs 

a eer we unnecessary repetition, the 1930 Liége rules for nomenclature of the International Union of Chemistry 

= only by number, e.g. IUC rule 1. These rules may be found in J. Am. Chem. Soc. 55, 3905-25 (1933); the IUPAC 
57 rules appeared after preparation of this table. 


C-64 


EXPLANATION OF TABLE (Continued) 


For alkyl derivatives of benzene the only trivial name retained is toluene for CsH;CH;. Toluene 
derivatives appear under the heading Toluene if no other carbon atom is attached either to the methyl 
group or to the ring; otherwise the name will appear under Benzene or elsewhere as suitable; e.g.: 


H n—_(_\-cu, Toluene, 4-amino- 


(CH) oa{_\_cu, Benzene, 1-isopropyl-4-methyl- 


(\¢ \-cu, , Biphenyl, 4-methyl- 


Substitution in the methyl group of toluene will be labelled a and the word benzyl will not appear as a 
parent compound (only as a substituent); e.g.: 


a \-cmp: Toluene, a-bromo-4-chloro- 


( \-c.on Toluene, a-hydroxy- 
(cross-reference under Benzyl alcohol). 
Regarding IUC rule 49alII the trivial name Stilbene is used instead of Ethene, 1,2-diphenyl-. 


29. Heterocyclic systems. Trivial names are used, or when these are lacking systematic names are 
formed by using the homocyclic system name and the particles oxa-, aza-, thia-, etc. 

The following trivial names are used for simple heterocyclic compounds: furan, pyran, pyrrole, pyra- 
zole, imidazole, piperidine, pyridine, pyrazine, pyrimidine, pyrazidine, thiophene, etc. Fused 
heterocyclic systems follow the same rule; trivial names such as acridine, indole, quinoline, isoquinoline, 
quinazoline, quinoxaline, xanthene, etc., or juxtaposed names such as 1,2-benzopyran, etc. are used. All 
names of fused ring systems beginning with benzo-, dibenzo-, etc. appear under b, d, etc. respectively. 

30. Radicals. Normal alkyl radicals are named according to the Geneva designation. The following 
radical names are also used: phenyl, benzyl, tolyl, styryl, allyl, isopropyl, isobutyl, sec-butyl, 
tert-butyl, ethenyl, ethynyl. Larger non-normal alkyl] radicals are designated by forming the longest 
chain containing the radical linkage and numbering the carbon on which the radical links itself to other 
groups according to the nearest end of the longest chain; e.g.: 


8 7 6 5 4 3 2 1 
CH;CH,CHCH.CHCH.CHCH; 
H; H; 


The following IUC rules are also used: 54-62, 64, 65, 67. 


31. Substituted Hydrocarbons. The following substituents never appear in a parent compound: 
arsono-(—AsQ), arso-(—AsO:), boryl- (—BO), bromo- (—Br), chloro- (—Cl), fluoro- (—F), 
iodo- (—I), iodoso- (—IO), iodoxy- (—IO:), nitro- (—NO.), nitroso- (—NO), phospho- (—PO:), 
phosphoroso- (—PO), stibo- (—SbO.), triazo- (—N;). These are always treated as substituents 
(paragraph 20, phase b). 


(2,6-dimethyl-4-octyl)- 


COMPOUNDS CONTAINING FUNCTIONAL GROUPS 


32. Order of precedence of functions. When a compound bears one or more functions the parent 
compound is designated according to the following order of precedence: onium compound, acid (and 
derivatives of the acidic function), aldehyde, ketone, alcohol, amine, ether, sulfide, sulfone, sulfoxide, etc. 


ONIUM COMPOUNDS 


33. Onium compounds appear mainly under their trivial names. 


34. Ammonium compounds. When four organic radicals are attached to the N atom, the com- 
pound appears under Ammonium, otherwise it appears as the corresponding salt of an amine; e.g.: 


C.H.N iCH.),1) Ammonium, phenyl trimethyl, iodide 
(C.H;);NH Cl Amine, triethyl, hydrochloride 
Ci NH,CH.CO.H Glycine, hydrochloride 


35. Betaines. The word betaine appears after the name of the corresponding acid (‘‘betaine” alone 
is the name of a compound); e.g.: 


C.H.(CH;);NCH,COO~ Glycine, N,N-dimethyl-N-phenyl-, betaine 
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ACIDS AND ACID DERIVATIVES 


36. Aliphatic monocarboxylic acids. The longest chain containing the carboxylic group is taken 
as the parent compound. The carbon of the carboxyl group is numbered 1. The Geneva nomenclature is 


followed. (IUC rule 29); e.g.: 
6 6 4 3 2 1 
CH;CH.CH:CHCH:.CO.H 

H:CH2 


Hexanoic acid, 3-ethenyl- 


5 4 3 21 
CH.CH2CH:CCO2H 2-Pentenoic acid, 2-methyl- 


H; 

In exception to this rule, the following trivial names are retained: 
HCO.H Formic acid 
CH;CO.H Acetic acid 
C.-H;CH:CHCO:H Cinnamice acid 


37. Cyclic acids. After the name of the ring the suffix -carboxylic acid is attached. The atom to 
which the carboxyl] is attached is numbered 1 unless the ring system has a fixed numbering, in which 
case the carboxylic group takes a number as low as possible; e.g.: 


3s 
| )-com 2-Cyclopentenecarboxylic acid 
Ts 
9 0 
8 i 1 
. ( \-cou 2-Phenanthrenecarboxylic acid 
6 6 4 3 
CO:.H 


1,3-Benzenedicarboxylic acid 
(cross reference under Isophthalic acid) 


CO.H 
Hoc \—co.t 1,4-Benzenedicarboxylic acid 
(cross reference under Terephthalic acid) 
Linear acids are given preference over cyclic acids; e.g.: 
CO.H 
CH,CO.H Acetic acid, (2-carboxyphenyl)- 


(cross reference under Homophthalic acid) 


Exceptions: benzoic acid, 1-naphthoic acid, 2-naphthoic acid, phthalic acid. 


38. Aliphatic, dicarboxylic acids are found under the Geneva name of the chain containing both 
carboxylic groups; e.g.: 


Ter tei 
HO:2CCH.C:CHCO.H 
H2(CH:).CH; 


2-Pentenedioic acid, 3-octyl- 
patee names are used for the following acids: oxalic, malonic, succinic, maleic, fumaric, tartaric, 
citric. 


39. Aliphatic polycarboxylic acids are designated using the -carboxylic acid suffix; e.g.: 
HO.:CCH.CH.CHCH.CO.H 


1,2,4-Butanetricarboxylic acid 
O.H 


40. Thioacids. After the name of the acid one of the following particles will appear: thio-, dithio-, 


thiolo-, thiono-. The last two appear onl hen it i i i i 
PMOL re Shere! pp y when it is certain that the ketonic or the hydroxylic oxygen 
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41. Imidic, hydroxamic, nitrolic and nitrosolic acids. Only simple compounds of this type 
appear in the Table. The various cases arising are exemplified as follows: 


CH;CH:.CH.C(:NH)OH Butanimidic acid 
C.H;sC(:NH)OH Benzimidic acid 
l J —C(:NH)OH vs ke mis 
N 2-Pyrrolecarboxymidic acid 
CH;CH.C(:NOH)OH Propanehydroxamic acid 
C.H;C(:NOH)OH Benzohydroxamic acid 
lq J-ecnomon 2-Furancarbohydroxamic acid 
O 
CH;C(:NOH)NO, Acetonitrolic acid 
CH;C(:NOH)NO Acetonitrosolic acid 


42. Sulfonic and sulfinic acids. According to IUC rule 47, with the following comment: onium and 
carboxylic acids are functions that precede the sulfonic and sulfinic acids, and so when the former func- 
tions are present in the compound the particles sulfo- and sulfino- will be used; e.g.: 


H0.s—(_\—cost Benzoic acid, 4-sulfo- 


43. Sulfenic acids are found under the corresponding hydrocarbon structure followed by the suffix 
sulfenic acid; ¢.g.: 


C.-H;—S—OC:;H; Benzenesulfenic acid, ethyl ester. 


44. Aldehydic and ketonic acids. When the carbonyl group is present in the principal chain the 
particle oxo- is used; e.g.: 


0 Butanoic acid, 3-oxo- 
enivcHicoor (cross reference under Acetoacetic acid) 
CH;CHCH,CH.CO.H 
| Pentanoic acid, 4-methyl-5-oxo- 
CHO 
If the aldehyde group is not in the principal chain the particles formyl- or oxo- are used; ¢.g.: 
CO.H 
Benzoic acid, 3-formyl- 
N 
CHO 
CH;CH,COCH:CHCO.H 


Dodecanoic acid, 2(2-oxobutyl)- 
CH;(CH2); H. 


See however paragraphs 83, 84. 
45. Hydroxyacids. The hydroxy group is considered as a substituent; e.g.: 


CH;CHOHCO.H Propanoic acid, 2-hydroxy- 
(cross reference under Lactic acid). 


Exceptions: tartaric, citric, and acids derived from carbohydrates such as gluconic, mannonic, etc. 


46. Aminoacids. Most of them appear under their trivial names with cross references under their 
systematic names. 
47. Orthoacids appear under the heading Ortho-; e..: 
CH;C(OCHs3); Orthoacetic acid, trimethyl ester. 
C.sHsC(OC2Hs)s Orthobenzoic acid, triethyl ester. 
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48. Acids attached by a non-carbon link. The following examples explain the usage of the Table 
where the same acid appears attached twice to a non-carbon atom: 
NH(CH:2CO:2H)> Acetic acid, iminodi- 
CO.H 


pees (cale* Benzoic acid, 2,3’-oxydi- 


SO;H 
ele -N Benzenesulfonic acid, 2,3’-azodi- 


If the acids are different the name of the compound may appear under one of them or under the name 
of the linking functions. 


49. After the name of the parent-acid the particle per- is used; e.g.: 
CH;CO;H Acetic acid, per- 


50. Organic acids other than carboxylic, sulfonic, sulfinic and sulfenic. See IUC rule 34. 


51. Inorganic acids. Their derivatives may appear either under the name of the acid or under the 
name of the organic base; e.g.: 


S0O2(OCHs): ‘ Sulfuric acid, dimethyl ester 
CsHsNH2.HNO; Aniline nitrate. 


52. Isocyanides. The prefix isocyano- is used for the substituent —NC; e.g.: 
C,H;—NC Benzene, isocyano- 


53. Anhydrides. ; 

a) Symmetrical anhydrides of monobasic acids. After the name of the acid comes the word anhydride; 
€.g.: 

(CH;CHBrCO),.O Propanoic acid, 2-bromo-, anhydride. 


b) Mixed anhydrides: Both possible names appear (one of them as a cross-reference) ; ¢.g.: 


CH;CHCICOOCOCH,CH.Cl Propanoic acid, 2-chloro-, anhydride with 3-chloropropa- 
noic acid; and also: 
Propanoic acid, 3-chloro-, anhydride with 2-chloropropa- 
noic acid. 


c) Cyclic anhydrides of polyacids are named by placing the word anhydride after the name of the acid; 
€.g.: 


-¢ 
O O 1,4,5,8-Naphthalenetetracarboxylic acid, 1:8,4:5-dian- 


hydride 


O Phthalic acid, 3-sulfo-, anhydride. 


| 
SO;:H O 


54. Acid halides and azides. The name of the substituent of the hydroxyl group appears after the 
name of the corresponding acid; e.g.: 


CH;CHCICOCI Propanoic acid, 2-chloro-, chloride 


¢ \-con, Benzoic acid, azide 


55. Amides. 


a) Primary amides appear under the name of the corresponding acid followed by the word amide; e.g.: 


CH;CONH; Acetic acid, amide 


(cross reference under Acetamide) 
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CH; 


2-Tol Ifoni id id 
(S-so.se oluenesulfonic acid, amide 


CONH, 


| 
CO 4-Quinolinecarboxylic acid, amide 
SEP? 


Nevertheless, when in forming the name of the corresponding acid the particle carboxy- is used, and 
this group turns to an amide group, the prefix carbamyl- is used; ¢.g.: 


CONH, 
Propanoic acid, 3(2-carbamylpheny])- (see paragraph 
CH.CH.CO.H 37), . 
CONH, 
Propanoic acid, 3(2-carbamylphenyl)-, amide 
CH,CH,CONH; ; NED sn sa 


b) N-Alkyl, N-Aryl and other N-derivatives of amides. Substituents in the N atom appear in alpha- 
betical order after the word amide; e.g.: 
Br 


CH;CON Acetic acid, amide, N-bromo-N-pheny]- 


CoH; 
Compounds with heterocyclic radicals attached to the N-atom of formamide, acetamide and benzamide 
are named with the heterocycle as parent compound using the particles formamido-, acetamido- and 
benzamido; e.g.: 


S 
Pees : Pyridine, 2-acetamido- 


N 
=—=§ 
HCONH i 2 Benzothiazole, 5-formamido- 
N 


Derivatives of other amides follow the general rule stated above, e.g.: 
N 
CH,CH:CONH—¢ \ Propanoic acid, amide, N (2-pyridyl)- 


Amides in which the amide nitrogen is part of a heterocyclic system are named as acyl derivatives of that 


heterocycle: 
NO2 


O N—C— Morpholine, 4(3,5-dinitrobenzoy])- 
‘ x 
NO, 
c) Secondary and tertiary amides are named according to the largest carboxylic acid from which it can 


be derived; e.g.: 
Acetic acid, amide, N-acetyl- 
CHsCONHCOCH; (cross pefarcice under Diacetamide) 
CsHsCONHCOCH; Benzoic acid, amide, N-acetyl- 
Benzoic acid, amide, N,N-dibenzoyl- 
(CoHsCO),N (cross relerence under Tribenzamide) 
A mixed amide of a carboxylic and a sulfonic acid is named as a derivative of the amide of the carboxylic 
acid e.g.: 


CH;CH:CON uso-(_\_nu, Propanoic acid, amide, N (4-aminobenzenesulfonyl)- 


d) Amides of hydroxamic acids. As in paragraph 52a. 


56. Polypeptides. A small number of polypeptides appear in the Table. They are found under their 
trivial name, or under the name of the amino acid that retains its carboxylic group and shares its amino 


group; e.g.: 
CH;CH(NH:)CONHCH:CONHCH,CO,H 
Glycine, N(N-alanylglycyl)- 
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57. Hydrazides of acids. See paragraph 110. 
58. Esters. After the name of the corresponding acid comes the radical and the word ester; e.g.: 
CeH;COOC.H; Benzoic acid, phenyl ester 
HOSO.OCH; Sulfuric acid, monomethy] ester 


Nevertheless, esters of complicated and polyvalent alcohols may appear under the name of the alcohol; 
e.g.: 


CH OCICHsuCis 
CHO.C(CH:)1sCH: Glycerol, triheptadecenoate 
H.02C(CH2):;CH; 


CH;3C. Menthol, acetate 
LOS 
ere 
psn 3 Aspirin, see Benzoic acid, 2-hydroxy-, acetate 


59. Orthoesters. See paragraph 47. 
60. Amidoximes are treated as amides of hydroxamic acid (see paragraphs 41, 55). 
61. Amidines. After the name of the corresponding acid the word amidine appears; ¢.g.: 
CH;(CH:2).C(:NH) NH: Octanoic acid, amidine 
The nitrogen atom of the —NH: group is designated N and that of the —=NH group N’. If a nitrogen 
ae me the amidine function is a part of a ring the compound is named according to the heterocyclic 


62. Betaines. See paragraph 35. 


63. Lactams and lactones. If there is no name for the ring system of the compound, the word lactam 
or lactone appears after the name of the corresponding aminoacid or hydroxyacid; e.g.: 


oles Hexanoie acid, 5-amino-, lactam, 
7 see 2-Piperidone, 6-methyl- 


H 


64. Nitriles. After the name of the corresponding acid the word nitrile appears; e.g.: 


CH;CH(NH:2)CN Alanine, nitrile 
S\—CN 
2-Naphthoic acid, nitrile 
Za 
CH;(CH2);CN Heptanoic acid, nitrile 


NCCH.CO.H Malonic acid, mononitrile 
(cross-reference under Cyanoacetic acid) 


If the Tas —CN comes instead of a —CO.H group that is designated as carboxy-, the particle cyano- 
is used; e.g.: 


re 


( \—ci.ct.coow Propanoic acid, 3(2-cyanophenyl)- 
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65. Imides. The word imide appears after the name of the corresponding dicarboxylic acid: 


O 
oe Phthalic acid, imide 
“a (cross-reference under Phthalimide) 
O 
CH < 
N—Br Succinic acid, 2-methyl-, imide, N-bromo- 
\ 
O 


For imides of monobasic acids see paragraph 55c. 


66. Cyanates, isocyanates, thiocyanates and isothiocyanates, appear under the headings 
Cyanic acid, Ioscyanic acid, Thiocyanic acid and Isothiocyanic acid respectively, or, when the 
radical attached to these groups is complicated, the compound appears under the name of the corre- 
sponding alcohol (these rules are identical to those given for esters, amides, etc. in paragraphs 58, ff.). 


ALDEHYDES 


67. Geneva names for saturated and unsaturated aliphatic mono- and di-aldehydes are formed by 
dropping the final e of the name of the hydrocarbon and adding -al or (without dropping the e) -dial. 
The largest chain having the aldehydic group (or groups) as terminals is chosen. 


Examples: 

CH;(CH2),CHO Hendecanal 
iol) we eee eee! 

CH;CH.2CH:CHCHO 2-Pentenal 


OCHCH.CH:CHCH:CHCH.CHO 3,5-Octadienedial 


Some trivial names are used whenever the trivial name of the corresponding acid is used, e.g.: formalde- 
hyde, acetaldehyde, benzaldehyde, 1- and 2-naphthaldehyde, cinnamaldehyde, etc. 


When the -carboxylic acid nomenclature is used for the corresponding acid (see paragraphs 37, 39), the 
name of the aldehyde is formed by the use of the suffix -carboxaldehyde; ¢.g.: 


( )-cHo 1-Cyclohexenecarboxaldehyde 
ocx< _\—cxo 1,4-Benzenedicarboxaldehyde 


OCH(CH,)4,CH(CHO). 1,1,5-Pentanetricarboxaldehyde 


When a function of higher rank (see paragraph 32) appears in the molecule the —CHO group is designated 
as oxo- or as formyl- as the case demands; e.g.: 


oon<\ cout Benzoic acid, 4-formyl- 


OCHCH,CH.CO.H Butanoic acid, 4-oxo- 
CH;CH.CH,CHCH:;CO:H 
HO 


68. Acetals, hemiacetals and hydrates of aldehydes or ketones appear in the Table immediately 
after the corresponding aldehyde or ketone. The following examples illustrate the nomenclature: 


Hexanoic acid, 3-formyl- 


CH;CH:CH(OC2Hs) Propanal, diethyl acetal 
CH;CH,CH(OCH;)OH Propanal, methyl hemiacetal 
Cl;CCH(OH): Acetaldehyde, trichloro-, hydrate 
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69. Thioaldehydes are named by using the particles -thial, -carbothialdehyde, thioformyl- or 
thioxo- corresponding to the oxygen analogs (see paragraph 67). If the corresponding aldehydes appear 
under trivial names, the particle thio- is used; e.g.: 


CH;CHS Acetaldehyde, thio- 
CH;:CH.CHS Propanethial 
Sy—CHS 
| x 3-Pyridinecarbothialdehyde 
N 
CO.H 
va 
Benzoic acid, 2-thioformyl- 
=x 
CHS 
SCHCH,CO2H Propanoic acid, 3-thioxo- 


70. Azines. See paragraph 109. 
71. Imines. See paragraph 99. 


72. Oximes. The word oxime appears after the name of the corresponding aldehyde (or ketone). 


KETONES 
73. Ketones with no ring attached directly to the carbonyl group are named according to [UC rule 27. 


74. Ketones with one aromatic ring attached to the carbonyl group are named according to [UC rule 
PAIS CAS 


CH; 
oneonc_{ \-om, 2-Buten-l-one, 1(2,4-dimethylphenyl)-3-methyl- 
ba, 
CH,CH,COC,H, 1-Propanone, 1-phenyl- 


(cross-reference under Propiophenone) 


The following are exceptions: 


C.H;COCH; Acetophenone 
C.H;CH:CHCOC,H; Chalcone 
C.eH;COC,.Hs Benzophenone. 


75. Monoketones with two rings attached to both sides of the carbonyl group appear under the head- 
ing Ketone, followed by the two rings in alphabetical order and then followed by the substituents in 
the rings (see paragraph 25); e.g.: 


Sy 
| 
a a CH; Ketone, 1,2'-dinaphthyl, 4’-chloro-4,6,6’-trimethyl- 
Cl 
: CH; 
4 3° 
i" 2 3 
CH loan : 
ave N ae 4 Ketone, cyclohexyl 2-pyrryl], 3,5'-dimethyl-5-fluoro- 
us 6 ON 
F 
Exception: 
CsHsCOCsHs Benzophenone 2 
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76. Acetyl derivatives of cyclic compounds other than acetophenone are named according to the 
name of the cyclic compound: 


O 
lq hes ee : Furan, 2-acetyl- 
O 


s—den, Cyclopropane, acetyl- 


77. Acetals, hemiacetals and hydrates of ketones. See paragraph 68. 


78. Thiones (thioketones) follow the Geneva system and IUC rule 27. When the corresponding 
ketone was given a trivial name the thione has the same name followed by the particle thio-; e.g.: 


C.H;CSCH; Acetophenone, thio- 


The particle thioacetyl- is used to designate the group CH;CS— and its use is similar to that of the par- 
ticle acetyl- (see paragraph 76). The heading corresponding to Ketone is Thione; and it is used as 
described in paragraph 75; e.g.: 


Ss 
(Vi y Thione, cyclohexyl] 3-pyridyl 
N= 


The particle corresponding to oxo- is thioxo-; e.g.: 


CONHCH; 


Cyclohexanecarboxylic acid, 5-methyl-2-thioxo-, 
= amide, N-methyl- 
CH;— 


79. Ketenes. According to IUC rule 28. 
80. Azines. See paragraph 109. 
81. Imines. See paragraph 99. 
82. Oximes. See paragraph 72. 


83. Cyclic ketones and thiones. When a cyclic system whose leading function is ketone or thione 
originally had two hydrogens in the site where O= or S= are attached, the compound gets the name of 
the parent compound with the ending -one or -thione ¢.g.: 


Ce Tetralin 
Om 2-Tetralone 
O Pyran 


O 4-Pyrone 
O 


The ring system so obtained (including oxo- or thioxo- functions) may be used as a new ring system for the 
naming of compounds containing higher order functions (see paragraph 21); e.g.: 


I 
Pa 4-Pyrone-3-carboxylic acid 
O 
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If the compound originally had only one hydrogen at the site of the ketonic function, the particles oxo- 
or thioxo- together with dihydro-, tetrahydro-, etc. are used; e.g.: 


ect. 
iH 


84. Quinones. IUC rule 46 is followed. The quinone ring system may be used as a basis for the naming 
of compounds containing higher order functions. 


Quinoline, 1,2-dihydro-2-oxo- 


I 
aes 1,4-Benzoquinone-2-carboxylic acid 
ALCOHOLS 

85. Aliphatic alcohols appear under their Geneva names (IUC rule 20). 
86. Monocyclic aliphatic alcohols appear under their Geneva names (IUC rule 20); e.g.: 

OH 

—CH; Cyclohexanol, 2-methyl- 

OH 

5 2 3-Cyclopenten-1l-ol 


= 
Cy 


87. Heterocyclic and aromatic alcohols (phenols). The name Phenol is used for C;H;0H and 


ring substituted derivatives with no carbon attached to the ring and no other hydroxyl group or higher 
order of precedence functions; e.g.: 


OH 
Phenol, 3-amino- 
NH, 
OH 
C Phenol, 4-methoxy- 
CH, 


Toluene, 3-hydroxy- 


OH - 
or Benzene, 1-hydroxy-3-isopropyl- 
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OH 
| Benzene, 1,3-dihydroxy- 
(cross-reference under Resorcinol) 
OH 
CH.0H 
OH Toluene, a,2-dihydroxy- 
NH, 
Benzene, l-amino-, 3,5-dihydroxy- 
HO OH 
Alcohols precede phenols in order; e.g.: 
OH 
wo \on \ Methanol, (4-hydroxy phenyl) phenyl- 
OH 
2-Propanol, 1(2-hydroxyphenyl)- 
CH,;,CHOHCH,— 


Exception: Toluene, a-hydroxy-, not Methanol, phenyl- 
Other aromatic and heterocyclic phenols or alcohols will be named considering the hydroxyl group as an 
ordinary substituent; e.g.: 


OH 
S—_0H Naphthalene, 1,2-dihydroxy- 
A 
OH 
OE Piperidine, 3-hydroxy- 


iH 
88. Polyalcohols such as glycerol, erythrol, etc. appear under their trivial names. Exception: 
1,2-ethanediol. 
89. Sugars appear under their trivial names. 
90. Esters of complicated alcohols. See paragraph 58. 
91. Hemiacetals and hydrates of aldehydes and ketones. See paragraph 68. 
92. The carbinol nomenclature for alcohols is not used. 


93. Thiols. Aliphatic thiols follows IUC rule 22. Aromatic and heterocyclic thiols and molecules 
containing higher order functions together with the SH group will be named using the particle mercapto. 
Thiol is lower than alcohol but higher than amine in the order of precedence; e.g.: 


CH;CH.SH Ethanethiol 
asco. Benzoic acid, 4-mercapto- 
HSCH.CH,OH Ethanol, 2-mercapto- 


94. Hydroperoxides. See paragraph 112. 


AMINES AND IMINES 


95. The amine function is generally considered as an ordinary substituent (like chloro-, nitro-, etc.) 
€.g.: 
CH,;CH.NH:; Ethane, amino- 


Ss-—NH:2 
Z Pyridine, 3-amino- 
N 


C-75 


EXPLANATION OF TABLE (Continued) 


96. The name aniline is used for the compound C,H;NH: and as a parent compound for its deriva- 
tives unless a carbon atom is attached to the benzene ring or a function of rank higher than amino is 


present in the molecule; e.g.: 


on—(\ nu halle re itra= 
wn—(_\—on Phenol, 4-amino- 


C.H L \-» (CH.CH:CH2)» Benzene, 1-diallylamino-4-ethyl- 


cu.conn—(_Y Acetic acid, amide, N-phenyl- 
(cross reference under Acetanilide) 
CH; 
oe 
2 Biphenyl, 4(ethylmethylamino)- 
C.H; 


97. A list of names beginning with the word Amine appears in the Table; sometimes a cross-reference 
is given to the preferred name based on the largest radical present. If the choice is between a saturated and 
an unsaturated radical of the same number of carbon atoms, the unsaturated one is preferred. Regarding 


this nomenclature see paragraph 25. 


NH(CH.C;Hs)2 Amine, dibenzyl- 
C:Hs—N—CH, Amine, ethyl methyl phenyl, 

Hs see Aniline, N-ethyl-N-methyl- 
fa NHC.Hs Naphthalene, 2(phenylamino)-, 
Se see Amine, 2-naphthyl phenyl 


La nut \_a Amine, 2-naphthyl phenyl, 1,4’-dichloro- 
=a (see paragraph 25) 


98. Hydroxylamine derivatives. See paragraph 111. 


99. Imines. The particle imino- is used for the group NH= when it is attached to a single carbon 
atom; e.g.: 


CH;CH=NH Ethane, imino- 


In some instances when the imine group comes in place of the oxygen of a keto-group the word imine 
appears after the name of the ketone; e.g.: 


O 
| 
—Cl 
1,4-Benzoquinone, 2-chloro, 4-imine 
H 


(This is similar to the usage in the case of oximes, see paragraph 72.) 


ETHERS 


100. Simple and complex monoethers are found under the name Ether followed by the two radicals 
(without substituents) attached to the oxygen in alphabetical order and finally followed by the sub- 
stituents in the skeleton of the ether (see paragraph 25); e.g.: 


CH;0CH; Ether, dimethyl 

BrCH,OCH,Br Ether, dimethyl, 1,1’-dibromo- 
(CsHs)-CHOCH; Ether, (diphenylmethyl) methyl 
C.H;CH,0C,H; Ether, benzyl phenyl 
HC:COC,H; Ether, ethynyl phenyl 
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101. Alkoxy derivatives of benzene (linear, saturated and with less than 6 carbons) and alkoxy deriva- 
tives of polycyclic or heterocyclic hydrocarbons appear under the cyclic hydrocarbon as a parent com- 
pound; e.g.: 


—OCH,; Benzene, methoxy 
(cross-reference under Anisole) 


Le Sy—0C:2H 
cslisae ay Isoquinoline, 3-ethoxy- 
Ss fA 


102. Epoxy compounds. Follow IUC rule 24, but cyclic ethers such as furan, dioxan, dioxolan, 
etc. are designated by their heterocyclic system name. 


103. Polyethers. Some appear under their trivial names. Ethers of polyalcohols sometimes appear 
after the name of the corresponding alcohol. 


104. Peroxides. See paragraph 112. 
105. Thioethers. See paragraph 114. 


106. Orthoesters. See paragraph 47. 


MISCELLANEOUS FUNCTIONS 


107. Azo and azoxy compounds. Azo and Azoxy are the headings for these compounds. After the 
word azo or azoxy comes the names of the hydrocarbon (if symmetrical) or hydrocarbons (if unsym- 
metrical) attached to the azo or azoxy group in alphabetical order; places of substitution are given with 
unprimed numbers for the first hydrocarbon and primed numbers for the second hydrocarbon (see para- 
graph 25); e.g.: 


HO N:N 6: 
Azo, benzene 1l-naphthalene, 2-bromo:;, 4’-hydroxy- 


O 

tT 
Obr :N— 1,2'-Azoxynaphthalene, 4’-methoxy-2-methyl- 
SS 


In the case of azoxy no attempt is made to distinguish between the nitrogen atoms. 
Some of the azo compounds are cross-referred to other parent compounds (see paragraph 48). 
Some multiple azo compounds are named by derivation from the most highly substituted nucleus; e.g.: 


CsH,N nV \-x :NC.H; Biphenyl, 4,4’-bis(phenylazo)- 


108. Azides. Azides of acids according to paragraph 54. 
For other azides the particle triazo- is used (see paragraph 31); e.g.: 


CH;CH.N; Ethane, triazo- 


109. Azines. Appear under the name of the corresponding aldehyde or ketone if they are symmetrical ; 
if not, under two headings with cross references; e.g.: 


CH; CH; 
a a 


C:NN:C _ 2-Butanone, azine 


vA css 
CH;CH; CH.CH; 
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CH; 2-Propanone, azine with acetaldehyde 
\o:NN:CHCH, 
CH; 


see Acetaldehyde, azine with 2-propanone 


110. Hydrazine derivatives. Monoacy] derivatives of hydrazine are entered under the name of the 
acid followed by the word hydrazide; e.g.: 


CH;,CONHNH, Acetic acid, hydrazine 
Diacyl hydrazines appear under Hydrazine, e.g.: 


CH,CONHNHCOC+H;s Hydrazine, l-acetyl-2-benzoyl- 


When a function of higher order of precedence (amino or higher) is also present, it may be convenient 
to use the particle hydrazino-; ¢.g.: 


NH:NHCH:;CH.2CN Propanoic acid, 3-hydrazino, nitrile 
NH,NHCONH; is Semicarbazide, with derivatives under this name, but semicar- 
Lye as Nae bazones appear under the corresponding ketone or aldehyde. 


Ne eae is Biurea, with all its derivatives appearing under this name. 


111. Hydroxylamine derivatives. Hydroxylamino- is used for HONH—, and aminooxy for 
NH.O—. Names of N-acyl derivatives of hydroxylamine are derived from that of the corresponding 
amide; e.g.: 


CH;CONHOH Acetic acid, amide, N-hydroxy- 


Oximes are explained in paragraph 72. 


112. Peroxides and hydroperoxides. Peroxides are listed under Peroxide and hy: -operoxides are 
listed under Hydroperoxide; e.g.: 


C.H,OOH Hydroperoxide, ethyl 
CsH;CH,OOCH.C,.H; Peroxide, dibenzyl 
C.H;,OOCH; Peroxide, methyl phenyl 


113. Miscellaneous Phosphorus, Arsenic and Antimony Compounds. IUC rule 34 is followed. 


114. Sulfides, disulfides, trisulfides sulfoxides and sulfones follow rules identical to those of 
ethers see (paragraphs 100, 101), using an appropriate word or particle, as in the following examples: 


CH;0CH; Ether, dimethyl 
CH,SCH; Sulfide, ” 
CH;SSCH; Disulfide, ,, 
CH;SSSCH; Trisulfide, ,, 
CH;8(0)CH; Sulfoxide, ,, 
CH;S(0.)CH; Sulfone, ps 
CH;0C.H; Ether, ethyl methyl 
CH;SC.H,; Sulfide, % ” 
CH,SSC.H; Disulfide, _,, 9 
CH,SSSC.H;, Trisulfide, ,, ” 
CH,S8(0)C©.H; Sulfoxide, ,, 99 
CH,S(02)C.H; Sulfone, ” ” 
C.H;OCH; 


Benzene, methoxy- 
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C.H;SCH; Benzene, methylIthio- 
C.eH;SSCH; es methyldithio 
C.H;sSSSCH; a5 methyltrithio- 
C.H;S(O)CH; 33 methylsulfinyl- 
C.H,S(O2)CH; 38 methylsulfonyl- 


115. Urea derivatives. According to IUC rule 36. 


Cyclic urea derivatives are named according to their ring system or trivial names: 


NH 
< »=0 Barbituric acid 
NH 


NH 
= = Quinazoline, 2,4-dioxo-1,2,3,4-tetrahydro- 
| 
H 


The ureido function follows in order of precedence after the onium and the acid functions. The particle 
ureido- is used for the group NH,CONH— and thioureido- for NH,CSNH—-; e.g.: 


nu.conn—(_ co. Benzoic acid, 4-ureido- 
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exp 
extrap 


wn 


ose, 


D, L generally mean confi 
the meaning of these sym 
Generally means diethyl ether. 

N indicates a position in the molecule. 
s and sec, or t and fert, are used as convenient. 


specific rotation 

slightly 

above, more than 

below, less than 

soluble in all proportions 

name approved by the 
International Union of 
Chemists (I.U.C.)! 


IR, or UV, or NMR spectra 


referenced 
unknown 
acetic acid 
absolute 
acid 
acetyl 
acetone 
alcohol? 
alkali 
J. Am. Chem. Soc. 
amy] (pentyl) 
amorphous 
anhydrous 
aqueous 
asymmetric 
atmospheres 
boiling 
Beilstein 
Chem. Ber. 
bipyramidal 
black? 
blue? 
brown® 
bright 
butyl 
Benzene 
Chem. Abs. 
percentage concentration 
about (circa) 
chloroform 
columns 
colorless 
concentrated 
corrected 
crystals 
cyclohexane 
decomposes 
line in the spectrum of 
sodium (subscript) 
dextro* 
slight decomposition 
diluted 
dioxane 
distillable 
dark 
racemic* 
deliquescent 
dimethyl formamide 
Elsevier’s 
efflorescent 
ethyl 
ether> 
explodes 
extrapolated 


SYMBOLS AND ABBREVIATIONS 


os 
p- 
pa 


For 1.U.C. rules of nomenclature see General Index. 
Generally means ethyl alcohol. 


The abbreviation of a color ending in ‘‘sh”’ is to be read as ending with the suffix ‘‘-ish,”’ e.g., grsh means greenish. 


guration and d, / generally mean optical rotation, but there are many examples in the chemical literature for which 
bols is ambiguous and/or interchangeable. 


flakes 

fluorescent 

freezes 

freezing point 

fuming 

gelatinous 

glacial 

golden 

green? 

granular 

gray° 

hot 

Helv. Chim. Acta 

hexagonal 

heptane 

heating 

hexane 

hydrate 

hygroscopic 

insoluble 

iso- 

ignites 

inactive 

inflammable 

infusible 

iridescent 

isooctane 

J. Chem. Soc. 

J. Org. Chem. 

levo* 

large 

leaf 

ligroin 

liquid 

long 

light 

melting 

meta- 

molar (concentration) 

Merck Index, 7th Edition 

monoclinic 

methyl 

metallic 

microscopic 

mineral 

modification 

mutarotatory 

normal chain, refractive 
index 

normal (concentration) 

nitrogen® 

needles 

ortho- 

octahedral 

orange® 

ordinary organic solvents 

or 

ordinary 

organic 

orthorhombic 

organic solvents 

para- 

pale 


C-80 


partial 
petroleum ether 
pink? 
phenyl 
plates 
prisms 
propyl 

J. Prak. Chem. 
purple? 
powder 
pyrimidene 
pyramids 
racemic 
rectangular 
red 

resinous 
rhombic 
rhombohedral 
soluble 
secondary’ 
scales 
secondary’ 
softens 
shoulder 
silvery 
slightly (6) 
solid 
solution 
solvent 
sphenoidal 
stable 
sublimes 
supercooled 
sulfuric acid 
symmetrical 
syrup 
tertiary’ 
tablets 
triclinic 
tertiary’ 
Tetrahedron 
tetragonal 
tetrahydrofuran 
toluene 
transparent 
trigonal 
undiluted 
unsymmetrical 
unstable 
very 
vacuum 
variable 
vapor 
vicinal 
viscous 
volatile or volatilises 
violet? 
water 
white 
warm 

waxy 
yellow? 
xylene 


PHYSICAL CONSTANTS OF ORGANIC a | aaa 


Synonyms and Formula 


Qal| Abietic acid ....... Sylvic acid. C,9H300;. 302.46 


O a2|—,methylester....|C,,H;,0,.Seeal.......... 316.49 
—|Acacetin ......... see Flavone, 
5,7-dihydroxy-4'-methoxy- 
a3| Acenaphth- Naphtho-2’,3’:4,5- 
acenaphthene. 


254.34 


Q a4| Acenaphthene..... Naphthyleneethylene. 154.21 


a5|—,l-amino-....... SOO AF. os ena es 169.23 
a6|—,3-amino-....... S806 848% csccee 169.23 


a7|—,4-amino-....... Cy2HiN. Seead........... 169.23 
a8|—,5-amino-....... C,2H,,N. Seea4........... 169.23 


‘Q a9|—,5-bromo-....... C,,H.Br. Seea4........... 233.12 


al0|—,5-chioro-....... C,,H,Cl. Seea4........... 188.66 
all|—,5-iodo- ........ C,2,Hol. Seead ............ 280.11 
al2|—,3-nitro-........ C,,H_NO,. Seea4......... 199.21 


—|—,l-oxo-......... See 1-Acenaphthenone 


5-Acenaphthoic acid. 198.22 


Acenaphthaquinone. 182.18 


al5|3-Acenaphthene =f... ee 234.28 


al6 1-Oxoacenaphthene. 168.21 
Nal7| Acenaphthylene....)....0. 000.0... cee 152.21 
Q al8|Acetaldehyde...... Acetic aldehyde. Ethanal®. 44.05 


CH;,CHO 


al9|—,bis(2-chloro- 1,1-Bis(2-chloroethoxy)- 187.07 
ethyl) acetal ethane®. 
CH,CH(OCH,CH,C)), 
a20| —,diacetate....... Ethylidene diacetate. 146.14 
CH;CH(O,CCH;), 
2 a21|—, diethyl acetal ...| Acetal. 1,1-Diethoxyethane® | 118.18 
Ethylidene diethyl ether. 
CH,CH(OC;H;), 
2 a22|—,dimethyl acetal .| 1,1-Dimethoxyethane*. 90.12 
Ethylidene dimethyl ether. 
CH,CH(OCH;), 
$823 1— 2 A-dinitfos PP Ne. ROP tenon ciate 224.19 


phenylhydrazone 
(stable form) 
a24|—,—(unstable 


C,H,N,O,.Seea23........ 224.19 
2 a25|—,oxime......... Acetaldoxime.CH,;CH:NOH | 59.07 
a26 |—,phenylhydra- N-Ethylidene- V’-phenyl- 134.18 
hydrazine. 
CH,CH:NNHC,H,; 


Color. 
crystalline 
form. 


specific rotation 
and A,,,, (log «) 


mcl pl (al-w) 
[a]3°-116 
(al,c =1) A" 
234 (2.50), 
241 (4.37) 


pa ye If (lig) 
A*' 227 (4.86), 
289.5 (3.80), 
321 (3.19) 

nd (al) 4"! 
227.5 (4.86), 
289 (3.80), 
300 (3.60), 
321 (3.19) 

cr (peth) 

pl (al), nd (peth 
pk in air 

nd (al, w) 

nd (lig) red in 
air 

pl (al) A" 
250 (3.3). 
290 (4.1), 
300 (4.2), 
313 (4.0) 

pl or nd (al) 


nd (al) 
gr-ye nd (aa) 


nd (bz or lig) 


173-4 


96.2 


135 
ysl. 5 


87 
108 


$2 


70.5 


65 
151.5 


220-1 


A*' 236.5 (4.45), 


311 (3.9) 
ye nd (aa) i*' 
225 (4.45), 
327 (3.86), 
338 (3.86) 

hyg nd (bz) 


nd (al) 


pr (eth), pl (al) 
A°” 276 (3.48), 
311 (3.88), 
323 (3.98), 
335 (3.66), 
340 (3.67) 

A®” 290 (1.23), 


261 


87-9 


121 


92-3 


121 


A*** 178 (3.48), 


181 (3.60), 
181.5 (4.05) 


volat A” 

ye sc (al) A*' 
355 (4.3) 

og-red 

nd 4*' <220 
(i) nd or ta 


(ii) nd 2"' 
268 (4.25) 


168.5 
(164) 


146 (157) 


47 

(i) 98— 
101 

(ii) 57 


2507 PT coll cee eee i 


225-6'* | 1.0492 | 1.5344 i 


Z7g7ee 1.02423° |1.6048°° | i 
1.225% 


335780 1.43923? |1.6565** | i 


319.277° | 1.19542° | 1.62887 i 
163'* 


ragsterel tan tee seta. cle ete s 
Pee een ane vasa Aili ere teres s* 
265-75 OA en, cme i 

pard 

156— 

6028 


20.87°° 0.783438 |1.33167° | ao” 


194-6d | 1.17372° |1.452667°| d* 
106-7'* 


1697°° 1.39857° | 1.07075 
65-7'° 

103.27°° |0.83142° | 1.383479 | s 
2122 


64.5 0.850153°] 1.36687° | s 


DISS 0.96562° |1.425677°| s* 
1336 S5Me eos csciai coy | otristoierays nt | teers 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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0) 
s! 


a 


other 
solvents 


v |CS,s 
MeOH s 


s |consulfs 
aas 
lig s” 


Vv jaas 


«ee O9s 

.| chs 
(red sol) 
.| os v lig s” 


alk s (red) 
aas* 


6 |ligs* 


5 | ligs" 
aa é,s" 


(ye-gr) 
NaOH s 
(vt) 


B9?, 424 


B9?, 430 


El4s, 565 


BS?, 495 


B12?, 764 
E13, 148 


B12?, 764 
E13, 149 


BS', 276 


BS', 276 


E13, 145 
E13, 147 


B9', 280 


E13, 169 


E13, 181 


E13, 164 


BS’, 530 


BI, 2617 


BI°, 2644 


B2?, 167 


B1°, 2641 


BI’, 671 


B15', 490 


B15',490 


BI’, 675 
B15*, 54 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula | Mol form, Fe 
wt. |specific rotation 
and A,,,, (log e) 
Acetaldehyde 
a27|—,semicarbazone. . |CH,CH:NNHCONH,..... 101.11 |nd (woral) 163 

A*' 262 (2.38), 

266 (2.25) 
a28|—,amino-, diethyl | Acetalylamine. Aminoacetal. }133.19 |............-].--++++- 

acetal B,B-Diethoxyethylamine. 
H,NCH,CH(OC,H;s), 
—|—,ammonia....... see Ethanol, 1-amino- 
a29|—,bromo-, diethyl | 2-Bromoacetal. 197.06) Wier dscen «uo [eee bes 
acetal BrCH,CH(OC;Hs), 
a30|—,chloro- ........ Chloroethanal. TSSO AE 2795 (EF) ere ccee lee 
CICH,CHO 
Q a31|—,—,diethyl acetal | Chloroacetal. USZIGDi hiss. eetetet ts an Ns Safekth a. 
CICH,CH(OC,H;), 
Q a32|—,—,dimethyl CICH,CH(OCH3)2 ....---- V2 Sel eee ete ee eriee ||/ace siaa triste 
acetal 
Q a33|—,dichloro-....... GIGHOHO Wie circa see 192,94) | 222 SOLES: G15 9)) | o<)-- ein ete 
a35|—,—,,diethyl acetal | Dichloroacetal. IST:07. \ndeecnnduste = beckiseeas 
Cl,CHCH(OC;H;), 
a36|—,—,ethyl Cl,CHCH(OH)OC;>H;..... USD302: | aacrarserc ere ties Ila in abla 
hemiacetal 
a37|—,—,hydrate..... CLGHCH(OM)s ara. wesc 130.96 |cr (bz), ta 56-7 (43) 
a38 | —,dimethyl- Dimethylaminoacetal. 161225: ye. Fee pel. a) .</taies = 
amino-, diethyl (CH;),NCH,CH(OC,Hs), 
acetal 
Q a39|—,diphenyl-....... 2,2-Diphenylethanal*. 196.25): 9255334), Wie wisicteare 
(CsH;s),CHCHO 300 sh (2.41) 
a40|—,ethoxy-........ CG H.OCHECHO fa. cise te 2RMD bL ke etaeibass < LB Miele ce 
a41|—,ethylmethyl- CH(CUHNCH-CH(OGC,H)a isk cist ateieds ate.s's ieloverel eters 
amino-, diethyl 175.27 
acetal 
a42|—,hydroxy-....... Glycolaldehyde. Glycolic 60.05 |pl 97 
aldehyde. HOCH,CHO 
a43 |—,—,diethyl acetal |2,2-Diethoxyethanol*. LOA UR heart erm flayaam oes 
HOCH,CH(OC;H:;), 
a44/—,methoxy- ...... CH OCH CHO Murs sets TA OB: | hetoscxstatersraete’s || a/s's) slates: 
a45 | —,2-0xo-2- Benzoyl formaldehyde 152.15 |nd(w,chl,al- |........ 
phenyl-, hydrate hydrate. Phenyl glyoxal lig, eth-lig) 
hydrate. CjH; COCH(OH), 
a46|—,—,dioxime..... Phenyl glyoxime. 164.18 |nd (chl) 180 
CsHsC(;:NOH)CH:NOH A*'231 (4.15) 
a47|—,—,l-oxime..... Isonitrosoacetophenone. 149.15 |mel prorlf 129 
CsH;COCH:NOH (chl, w) 
Q a48|—,phenyl-........ a-Tolualdehyde. «-Toluic 120.16 |(w) A" 33-4 
aldehyde. C,LH;CH,CHO 252 (291), 

288 sh (2.0), 

291 sh (2.33) 
a49|—,tribromo- ...... Bromal. Br;CCHO ........ ZOO 7G: coca ataeiemes satay ctecee 
a50|—,—,ethyl Bromal monoethy] acetal. 326.83 |nd 44 

hemiacetal Br,;CCH(OH)OC,H, 
a51|—,—,hydrate..... Br,CCHOR)y tioscaceciaes 298.77 |mclpr(w+1) |53.5 
Q a52|—,trichloro- ..... . Chioral:Cl,;CCHO <-.--... 147.39 | 4°” 290 (1.58) —57.5 
a53|—,—,butyl Chloral n-butyl alcoholate. 221.51 |nd 49-50 
hemiacetal Cl;CCH(OH)OC,H3 
a54|—,—,diethyl acetal | Trichloroacetal. v4 el Ul eaten cat col Wee ream 
Cl;CCH(OC,H:s), 
a55| —,—,ethyl Chloral alcoholate. 193.46 | nd (al) 56-7 (50) 
hemiacetal Cl;CCH(OH)OC,H, 
a56|—,—,hydrate..... Trichloroethylidene glycol. | 165.40 | mcl pl (w) 57 
Cl;CCH(OH), 
a57|—,—, B, B, B- Chloralacetone chloroform. |324.86 | nd (bz) 65 
trichloro-tert- Cl,CCH(OH)OC(CCI,)(CH;), 
butyl hemiacetal 
—|Acetaldoxime ..... see Acetaldehyde, oxime 
—|Acetamide........ see Acetic acid, amide 
—|—,a-cyano-....... see Malonic acid, 
monoamide mononitrile 
—|—,diisobutyl- ..... see Pentanoic acid, 
2-isobutyl-4-methyl-, 
amide 
—|Acetamidine ...... see Acetic acid, amidine 
—|Acetanilide ....... see Acetic acid, amide, 
N-phenyl- 
—|—,thio- .......... see Acetic acid, thiono-, 
amide, N-phenyl- 
Q a58| Acetic acid........ Ethanoic acid*. CH,;CO,H..| 60.05 |rh (hyg) 4”! 16.604 
208 (1.5) 
Q a59|—,allylester ..... Allyl acetate. 100.13 


CH,CO,CH,CH:CH, 


b.p. 
Be; 


157.47°° 
71-235 
127-876° 


63-5*° 


170-1 


d 
976757 °° 
129-3074? 


2057°° 
84-519 

115-67°° 

96.37% d 


sub 


EU 7.9%6o 
171° 
103: 572° 


Density 


1.03008 


0.915975 


1.2803° 


1.01803° 


1.0683° 


1.41707° 


1.43767° 


1.41707° 


1.41507° 


Solubility 


| sou Ref. 
other 
solvents 


1.1383'* 
1.3147° 


0.8857 


1.10613? 
0.9423° 
1.36610 
0.88824 


1.0053° 


1.02723° 


2.66503* 


2.56624° 
1.51212° 


1.2663° 
1.1434° 


1.90813° 


1.04923° 


0.92763° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.41297° 


1.5920?! 


1.39567° 


1.59392° 


1.455727° 


1.458675 


1.3716?° 


1.40497° 


B3°, 48 


B4?, 758 


B1?, 682 


B1?, 675 
BI’, 676. 
B1°, 2660 


BI’, 676 
B1?,677 


B12, 677 
B1', 614 
B4, 308 
B7?, 370 
B1,818 
B4, 309 
BI’, 863 
B12, 864 


B1>, 3180 


B7?, 602 
B7?, 600 


B7', 292 


BI’, 683 
B1?, 684 
BI’, 683 
B1?, 677 
BI, 267 
B1, 621 

B1?, 681 
BI’, 680 


B1, 622 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Acetic acid 


a61|—,—(labile form). . 
Q a62|—,—,N-acetyl-.... 


a63 |-—,—,N-acetyl-N- 
(4-chlorophenyl)- 

a64|—,—,N-acetyl- 
N(4-ethoxy- 
phenyl)- 

a65 | —,—,N-acetyl-N- 
ethyl- 

a66 | —,—,N-acetyl-N- 
methyl- 

a67 |—,—,N-acetyl-N- 
phenyl- 

a68 | —,—,N(4-acetyl- 
phenyl)- 


Q a69| —,—, N(2-amino- 
ethyl)- 
—,—,N(2-amino- 
phenyl)- 
a71|—,—,N(3-amino- 
phenyl)- 
Q a72|—,—,—,hydro- 
chloride 
Q a73|—,—,N(4-amino- 
phenyl)- 


a70 


a74|—,—,N-benzyl- .. . 


a75|—,—,N-bromo-, 
hydrate 


a76 |—,—,N-bromo- 
N-phenyl- 

a77 |—,—,N(2-bromo- 
phenyl)- 

a78 | —,—,N(3-bromo- 
phenyl)- 


Q a79 |—,—,N(4-bromo- 
phenyl)- 


Q a80|—,—,N-butyl- .... 
Q a81|—,—,N-butyl-N- 
phenyl- 
a82|—,—,N(4-butyl- 
phenyl)- 
a83 | —,—,N(2-chloro- 
4-nitrophenyl)- 
a84 |—,—,N(2-chloro- 
5-nitrophenyl)- 
2 a85 | —,—, N(3-chloro- 
4-nitrophenyl)- 
a86 |—,—,N(4-chloro- 
2-nitrophenyl)- 
Q a87|—,—,N(4-chloro- 
3-nitrophenyl)- 
a88 | —,—,N-chloro-N- 
phenyl- 
2 a89|—,—,N(2-chloro- 
phenyl)- 


2. a90 | —,—,N(3-chloro- 
phenyl)- 

a91 | —,—,N(4-chloro- 
phenyl)- 


a92)—,—,M(2-chloro- 
3-tolyl)- 

a93 | —,—,N(3-chloro- 
2-tolyl 


Acetamide. Ethanamide*. 59.07 


CH,;CONH, 


CHACONH cima 59.07 
N-Acetylacetamide. 101.11 
Diacetamide. (CH,;CO),NH 
p-Chlorodiacetanilide. 211.65 
p-Ethoxydiacetanilide. 221.26 
Diacetylethylamine. 129.16 
(CH,;,CO),NC,H; 
Diacetylmethylamine. 115.13 
(CH;CO),NCH, 
Diacetanilide. 177.21 
(CH;CO),NC,Hs; 
p-Acetylacetanilide. 177.21 
4-Acetylaminoaceto- 
phenone. 
N-Acetylethylenediamine. 102.14 
CH,CONHCH,CH,NH, 
o-Aminoacetanilide. 150.18 
m-Aminoacetanilide. 150.18 
CsH,oN20.HCI. Seea71.... | 186.64 
p-Aminoacetanilide. 150.18 
N-Acetylbenzylamine. 149.19 
CH,;CONHCH,C,H,; 
Acetobromamide. 155.99 
CH,CONHBr.H,0 
N-Bromoacetanilide. 214.08 
CH,;,CONBrC,H; 
o-Bromoacetanilide. 214.08 
m-Bromoacetanilide. 214.08 
p-Bromoacetanilide. 214.08 
CH,CONH(CH,);CH3..... 115.18 
N-Butylacetanilide. 191.28 
CH,CON(C,H;)(CH,)3;CH; 
p-Butylacetanilide. 191.28 
2-Chloro-4-nitroacetanilide, |214.62 
2-Chloro-5-nitroacetanilide. |214.62 
3-Chloro-4-nitroacetanilide. | 214.62 
4-Chloro-2-nitroacetanilide. |214.62 
4-Chloro-3-nitroacetanilide. |214.62 
N-Chloroacetanilide. 169.61 
CH,;,CON(CI)C,H; 
o-Chloroacetanilide. 169.61 
m-Chloroacetanilide. 169.61 
p-Chloroacetanilide. 169.61 
3-Acetamino-2-chloro- 183.64 
toluene. 
2-Acetamino-6-chloro- 183.64 
toluene. 


Color, 
crystalline 
form, 
specific rotation 


and 4,,,, (log e) 


trg mel (al-eth) |82.3 


AMcOH 


205 (2.21) 
rh 48.5 
nd (eth) A‘'* 79 

260 (1.95) 
cr(al,eth) 2" |66—7 

251 (4.23) 
nd (lig) 53.54 
Sere: reat 25 
ta (lig) As™! 37-8 

242 (3.01) 
nd (w) 4*! 166-7 

283 (4.53) 
wh (bz) 51 (cor) 
pl (bz) A*! 132 

266 (3.45) 
nd or pl (bz) 87-9 

A" 271 (3.32) 
redsh pl (al) 248-51 
nd (w) 4”! 165-8 

260 (4.26), (162) 

312 sh (3.15) 

If (eth) A*! 61 

258 (2.34) 
bt ye pl 70-80 

(w +1) (hyd) 

108-9 
(anh) 
ye pl (peth) 88 
nd (al) A" 99 

234 (3.88) 
nd (aq al) 4" 87.5 

246 (4.15), 

278 (3.04), 

286 (2.93) 
nd (60 % al) 168 

mel pr 2*! 

252 (4.27) 
Sea ive ne efeiatrs 
wh pl (al) 105 
pr (al) 139-40 
nd (al) 156 
pa ye nd (al) 145 
ye nd (al) 104 
ye nd (al) 150 
nd (dil aa), 91 

pl (peth-chl) 
nd (dilaa) 4*' |87-8 

240 (4.02) (sub 

50-60) 
nd (50 % aa) 719 

A*' 278 (3.04), 

286 (2.95) 
nd(aqaa),ta [179 

(al, ace), cr (w) 

A*! 249 (4.25) 
nd (al) 133-4 
nd (dil al) 157-9 

(136) 


Density 


Solubility 
other | 
w | al at as bz eclvents 


221-2768 
12022 


0.9986§° | 1.427878 


1.15903° 


pe) ok 
99” 

223.570" 
3% 


195-976° | 1.009279 |1.45132° 


194.574! | 1.066335 | 1.450275 


1.43887° 
1.5146?° 


0.99123° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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én 


Vl hie 
Viator (erates are ioatais seoee 
Sos ligs 
viv We Gece eee 
ve 6 |aav 
lig 5" 
SUP le ee esa all eaiel | erates ete ec 
Beal eat overlie ws eetetersiat= 
s s |tos 
vl] 6 6 |ligs 
tos 
Sa laa Fil Lecce lege 
s | 6 rl |S ciceeieiieat 
WoO Ville O: inetectete sees 
aan PPilverte cere 
si a aed tees | eee I es hielo 
Vee tell. 22 | aces 
Suk ea ey Kee ae Ws chl 6 
chl v 
lig 6 
Bl rcS stisih ccs | clatter sss 
ay hah dl Peace | eel lec eects 
yet be 6 |chls 
al lipstacy [ics | ead boro Sees 
Pde | Vepeveal Novy, ROCA ligcarntraergers 
Osa | etatat |lrete oil "akatss | ccarataters sts 
(Seal boo eee Ouse eee eietere 
Oe lapse) | foomoht| shail iavetcPat stare’ al 
hy (extaca eke Ree eon 
s|v o Meee ne ks 
v LY v |CS,v 
SMe Viiiltoarstticee CCL, 6 
vi 
S| era 8 lig 6 
hal eo koe Coho oinctotidne 


Ref. 


B2?,177 


B2, 175 
B2?, 180 
B12, 612 


B13, 468 


B4', 352 


B12, 145 
B14’, 33 
Am 63, 
852 
B13, 15 
B13?, 27 
B13?, 27 


B137, 50 


B12?, 588 


B2, 181 


B12?, 296 
B12?, 342 


B12, 634 


B127, 348 
B4*, 634 
B12, 247 
B12?, 634 
B12, 733 
B12, 732 
B12?, 399 
B12?, 397 
B12?, 732 
B12?, 295 


B12?, 317 
B12?, 321 
B12?, 327 


B12, 871 


B12, 836 


Acetic acid 


a94| —,—,N(3-chloro- 
4-tolyl)- 
—,—,N(4-chloro- 
2-tolyl)- 
—,—,N(4-chloro- 
3-tolyl)- 
—,—,N(5-chloro- 
2-tolyl)- 
—,—,N(5-chloro- 
3-tolyl)- 
—,—,N(4-cyclo- 
hexylphenyl)- 
—,—,N,N-diacetyl- 
—,—,N,N-diethyl-. 


ag5 
a96 
a97 
a98 
a99 


al00 
al0l 
al02|—,—,N,N- 
dimethyl- 
—,—,M(2,4-di- 
methyl-6-nitro- 
phenyl)- 
—,—,N(2,4-di- 
methylphenyl)- 
—,—, M(2,3- 
dinitrophenyl)- 
a ND 4~ 
dinitrophenyl)- 
—,—,M(2,5- 
dinitrophenyl)- 
—,—,M(2,6- 
dinitrophenyl)- 
—,—,M(3,4- 
dinitrophenyl)- 
—,—,N(3,5- 
dinitrophenyl)- 
Ni Ne 
diphenyl- 


al03 


al04 
2 al05 
2 al06 
al07 
al08 
al09 
all0 


alll 


al12|—,—,N,N- 
dipropyl- 
—,—,NM(2-ethoxy- 
4-nitrophenyl)- 
—,—,N(2-ethoxy- 
5-nitrophenyl)- 
—,—,N(4-ethoxy- 
2-nitrophenyl)- 
—,—,N(4-ethoxy- 
3-nitrophenyl)- 


al13 
all4 
all5 


all6 


al17|—,—,N(S-ethoxy- 
2-nitrophenyl)- 
—,—,N(2-ethoxy- 
phenyl)- 
—,—,N(3-ethoxy- 
phenyl)- 
—,—,N(4-ethoxy- 
phenyl)- 
—,—,N-ethyl-..... 


all8 
all9 
al20 
Q al21 
al22|—,—,N-ethyl- 
N(3-nitrophenyl)- 
—,—,N-ethyl- 
N-(4-nitrophenyl)- 
—,—,N-ethyl-N- 
phenyl- 
—,—,NM(formyl- 
phenyl)- 
—,—,N(2-hydroxy- 
ethyl)- 
—,—,N(2-hydroxy- 
1-naphthyl)- 
—,—,N(4-hydroxy- 
3-nitrophenyl)- 
N-methyl- 
—,—,M(2-hydroxy- 
phenyl)- 
—,—,N(3-hydroxy- 
phenyl)- 
Q a130|—,—, N(4-hydroxy- 
phenyl)- 
al31|—,—,N(2-hydroxy- 
phenyl)-N-methyl- 


al25 


al26 


al27 


2 al28 


Q al29 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-84 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


4-Acetamino-2-chloro- 
toluene. 
2-Acetamino-5-chloro- 
toluene. 
5-Acetamino-2-chloro- 
toluene. 
2-Acetamino-4-chloro- 
toluene. 
5-Acetamino-3-chloro- 
toluene. 
4-Cyclohexylacetanilide. 


Triacetamide. (CH,CO),N. . 
CH,CON(C,H:;), 


CH.LCON(CH3)a ine <= = of 
4-Acetamino-5-nitro-m- 
xylene. 


2,4-Acetoxylide. 

2,3-Dinitroacetanilide. 
2,4-Dinitroacetanilide. 
2,5-Dinitroacetanilide. 
2,6-Dinitroacetanilide. 
3,4-Dinitroacetanilide. 
3,5-Dinitroacetanilide. 


N-Acetyldiphenylamine. 
N-Phenylacetanilide. 
CH,CON(C,H:;), 

CH,CON(CH,CH,CH;), .. 


2-Acetamino-5-nitro- 
phenetole. 
2-Acetamino-4-nitro- 
phenetole. 
4-Acetamino-3-nitro- 
phenetole. 
4-Acetamino-2-nitro- 
phenetole. 


3-Acetamino-4-nitro- 
phenetole. 
o-Acetophenetidide. 


m-Acetophenetidide. 


p-Acetophenetidide. 
Phenacetin. 

Acetoethylamine. 
CH;,CONHC,H; 

N-Ethyl-3-nitroacetanilide. 


N-Ethyl-4-nitroacetanilide. 


N-Ethylacetanilide. 
CH,;,CON(C,H;)C,H; 
see Benzaldehyde, 
acetamido- 
N-Acetylethanolamine. 
CH;CONHCH,CH,OH 
1-Acetamino-2-naphthol. 


2-Acetaminophenol. 
o-Hydroxyacetanilide. 

3-Acetaminophenol. 
-m-Hydroxyacetanilide. 

4-Acetaminophenol. 
p-Hydroxyacetanilide. 

2-(Acetylmethylamino)- 
phenol. 


183.64 
183.64 
183.64 
183.64 
183.64 
217.31 


143.14 
115.18 


87.12 


208.22 


163.22 
225.16 
225.16 
225.16 
225.16 
225.16 
225.16 


211.27 


143.23 


224.22 


224.22 


224.22 


224.22 


224.22 
179,22 
179.22 
179.22 

87.12 
208.22 
208.22 


163.22 


103.12 
201.23 


210.19 


151.17 
151.17 
151.17 


165.19 


Color, 
crystalline 
form, 
specific rotation 
and J,,,, (log ¢) 

tel er 

If (al) 

If (al) 

nd (w) 

nd (al) 

nd (peth) 

nd (eth) 

A” ca. 200 
(3.96) 

A*? 218 (3.00) 


yesh nd (w) 


nd (al) 
nd (al) 
ye nd (al or bz) 
nd (al) 
nd (aa) 
ye cr (al), 
nd (w) 
ye nd (dil aa, w) 
rh ornd 


(w or lig) A"! 
237 (4.29) 


nd (al) 
ye nd (al) 
ye nd (w) 


nd (dil al) 


nd (al) 

If (dil al) 

sy pl(w) 

mcl pr 

pa ye nd (dil al) 

If or pr (dil al) 

(w), rh (eth) 
A*? 238 (3.74) 

nd (ace) 

If (w, dil al, 
MeOH) 

(al) 

pl (dil al) 

nd (w) 

mel pr (w, al) 


nd (bz-peth) 


191 


103 


104 


209 
148-9 
169-71 


151 


Solubility 
b.p. Density Bowealts Ref. 
C rte i" Ps other 
¥ eth) ace) DZ) solvents 
Evi cde toy cayel| POW PMRRS Sots: |) «/o ya talaaa g i B12, 989 
pce Aea abaya | tec vey sieve Brill easists ce, cums i B12, 836 
Ber irk eel | Gemecnatss, oo [Pare mic i B12, 871 
ee a | ORO eatin oer s' B12', 389 
Pr ee he Alt ERC All Rear ccesiece ey [ieee B12, 871 
ma crayenetoxs | Rreveres3 eae Pedestal «tate on B12, 667 
ofa veive vac netnytattee. fat a bie BPs cope litera lege B2', 82 
185-6 0.913037-*|1.4374)7 4) s B4?, 602 
9 1 30 
N6S5i2" 0.936625 |1.43807° | o B4?, 564 
842 
ene | ere oe Oy eee s" B12, 612 
be eid Bh} DSRS Steer: bal (EE Hee 9 oe, é B12?, 608 
Po are spree ails ke Qe tc B12?, 405 
PTO Oe ee eee Al edo tere © i B127, 410 
Sra ahaie avefai |: ase Gils wtp | Beeman de i B12, 758 
aN ai ave rand | Pech eis oA Rie oer ote i B12, 758 
BOC Latha Ibs a icrecieke, latent asia s" B12, 414 
Skt bf ough asd elie hi lane alas meee 6 B12, 759 
SUD. . n piloeshahe hace see ae é B12, 247 
209-210 |0.899237:4|1.441917-4 B4, 142 
101'° 
Eons weevoite | heverssatelet seal Soorete tetera i B137, 194 
hah PRT (io h a evanetatete: | seseiorets Settee B13, 193 
AP SRERG be ee. ce5 shake [pbides sro eile ore B13’, 287 
fe of (OER al Iie 3 i B137, 285 
a | See ein a ee ccce c i B13', 136 
a2 SORT te tests Is canaries i B13?, 172 
sfSuals Soe ial SER ea || slejoyeteccels é B13', 133 
Gd. wal eal. chair 1.571 é B13, 244 
205 0.942451 | dees (ea) B4, 109 
104-5!* 
nfahaye afar agill 3 So Ss (ost: || ato ree ge B12, 704 
slate trdcaseal tote Avetes: | ee etacawes é B12, 720 
258 7A ele aicet || eiaobiteeee s B12?, 143 
166-78 1.107925 |1.46742° | oo B4', 430 
SUOMED. [tesescesbilasactie de B137,414 
Bis MAME aha. Phere, eceanw' dhs | aipieiere ards B13', 186 
a vangrage' Auate’ [tats ioe abelN Fevers cersievete 6 B13?, 171 
vf 
3 10a Btagh aia (tea fot ts te etateregponee Vv B13?, 213 
Pee er N29 334 | ete care al B13?, 243 
s' 
sti tia 's al aioto ues hell ee tab ene ote 6 B137, 173 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


ee we Density 


Color. 
crystalline 
No Name Synonyms and Formula Mol. form. 
wt. |specific rotation 
and A,,,, (log «) 
— rea T + 
Acetic acid 
al 32) —,—,M(4-hydroxy-} 4-(Acetylmethylamino)- 165.19 | sc(w) 
phenyl)-N-methy!-| phenol. | 
al33) —,—,N(4-iodo- p-lodoacetanilide.......... 261.07 | ta (w), pr 
phenyl)- (w, al) 
A"! 254 (4.36) 
al34) —.—.N-isopropyl- | N-Isopropylacetanilide 177.22 | If (lig) 
N-phenyl- CH,CON(C,H;)CH(CH;), 
al35) —,—,N(2-methoxy-| 3-Nitro-o-acetanisidide..... 210.19 | pa ye pr (dil aa, 
3-nitrophenyl)- MeOH) 
al 36] —,--,N(2-methoxy-| 4-Nitro-o-acetanisidide..... 210.19 | pa yecr 
4-nitrophenyl)- (AcOEt) 
al37|} —,—-,(2-methoxy-| 5-Nitro-o-acetanisidide. ... . 210.19 | nd (w) 
5-nitrophenyl)- 
al38| —,—-,N(2-methoxy-| 6-Nitro-o-acetanisidide..... 210.19 | pa ye nd (dil al) 
| 6-nitrophenyl)- 
al39}—,—,N(3-methoxy-|2-Nitro-m-acetanisidide .... |210.19 |br amor (al) 
2-nitrophenyl)- | 
al4o| -,—,M(3-methoxy-| 4-Nitro-m-acetanisidide .. ..| 210.19 | yend (w) 
4-nitrophenyl)- 
al41| —,—,N(3-methoxy-| 5-Nitro-m-acetanisidide ....| 210.19 | nd (aa) 
5-nitrophenyl)- 
2 a142|—,—,N(4-methoxy-| 2-Nitro-p-acetanisidide..... 210.19 | ye nd (al) 
2-nitrophenyl)- 
al43) —,—,N(4-methoxy-| 3-Nitro-p-acetanisidide.... . 210.19 | og-ye nd (w or 
3-nitrophenyl)- dil al) 
al44| —,—,N(5-methoxy-| 6-Nitro-m-acetanisidide ....| 210.19 | wh nd (al) 
2-nitrophenyl)- 
Q al45| -—,—,N(2-methoxy-| o-Acetanisidide ........... 165.19 | nd (w) 
phenyl)- A" 244 (4.02), 
280 (3.66) 
al46} —,—,N(3-methoxy-| m-Acetanisidide........... 165.19 | nd or pl (w) 
phenyl)- A" 245 (4.07), 
280 (3.49) 
 al47| —,—,N(4-methoxy-| p-Acetanisidide. 165.19 | pl(w) 
phenyl)- Methacetin. A*' 249 (4.17), 
280 sh (3.34) 
Q a148|—,-—,N-methyl-...|CH,;CONHCH,)........... 73.10 |nd 
A*™ < 210 
Q a150|-—,--,N-methyl-N- |CH,CON(CH;)C,oH3...... 199.26 | nd (lig) 
(1-naphthyl)- 
Alaa Nemethyle Ve iasul.tas foets derdha capacbinie pee 194.19 | pl (w) 
(4-nitrophenyl)- A*' 288 (4.04) 
2 al52|—,—,N-methyl-N- | Exalgin. 149.19 |nd (eth), pr (al), 
phenyl- CH,CON(CH;)C,H; if (lig), 
A" 226 (3.75) 
ulS3}  , ,N-methyl- N-Methyl-o-acetotoluidide. . | 163.22 | A*' 263 (2.5), 
N-(2-tolyl)- 270 (2.5) 
al54| —, --,N-methyl- N-Methyl-m-acetotoluidide . | 163.22 | cr 
N(3-tolyl)- 
al55| —,—,N-methyl- N-Methyl-p-acetotoluidide. . | 163.22 | lf (eth-al) 
N(4-tolyl)- 
Q al56| — .--,N(1-naph- Aceto-1-naphthalide. 185.23 | cr (al) 
thyl)- CH,CONHC,,H3$ 
2 a157| —,—,N(2-naph- Aceto-2-naphthalide. 185.23 | If (al, w) 
thyl)- CH,CONHC,,.H$ 
RUSS) eee NORE OH2) I 3 ce wrdnys iis sv de cies eeis gine 230.23 | ye nd (al) 
naphthyl)- AS” 340 (3.63) 
N a!159| —,—,N(2-nitro- o-Nitroacetanilide......... 180.18 | ye pr (lig), 
phenyl)- If (dil al) 
A*' 233 (4.23), 
270 (3.62), 
340 (3.40) 
2 a160) —,--,N(3-nitro- m-Nitroacetanilide......... 180.18 | wh If (al) 
phenyl)- A*' 242 (4.35), 
270 sh (3.75), 
326 (3.18) 
Q al6l|—.--,N(4-nitro- p-Nitroacetanilide......... 180.18 | ye pr (w) 
phenyl)- A*' 222 (4.12), 
316 (4.06) 
2 al62|-—, —,N(2-nitro-4- | 2-Nitro-p-acetotoluidide. .. . | 194.19 | dk ye nd (peth) 
tolyl)- (metast) 
AS” 368 (3.62) 
al63| — , ~,N(4-octyl- p-Octylacetanilide ......... 247.39 | If or pl (al) 
phenyl)- 
2 al64 .N-phenyl-... | Acetanilide. Antifebrin. 135.17 |rh or pl(w) 
CH,CONHC,H, A*' 242 (4.16) 
alos .N-phenyl-N- | CH,CON(C,H,)CH,CH,CH, mcl If (eth, lig) 
Propyl- 177.25 


245) | SE Peat. [Mare srofe hicks [Nt tenes 6 
184.5) > ps Patocets a. scis.5 stroke || erararus ere ens 6 
v* 
SO RAPP 26 223721) BS ARE aallittnetetercre lita 
LOS=4: | Pere crcl. the ot Ste tenagsl|ecetatare hates Po eve 
NEF Wie le eects cl SEERA (scoccoe Lane 
7B 7 Pulao Pal Ale oe & etal eteteuaie eres 6 
s* 
S8=9 | FEO Povarcccds oti] oeerrerarelhenee 
ZOD SUG | hacer ce cls fieesteh sete nee eters 6 
LOS Pe reece | ree es, cl ont ce ae r) 
PA ed) il or eens ol petit Aare Men ace i 
T1652 7 aE CSS E | ooeteree, oto liSeveata take s* 
15 3io See bl eprtess wie sil Ractetore, otets s 
M25: = PRA rater hs fhe etal fesse teiliovelratetetete 6 
B7E8. TNSOS=5. | PSIReE Eee ese v* 
BID Poa Ree ees elaetreslen va 
PSO=2 rae erties ea a i|icwe etetesunchs 6 
28 0.957125 v 
95-7 Mrhaen crohns. idole, 6 6 
KSB) Aietiete ee a tilutrarcters e otel| areceeaperese r) 
s' 
102-4 1.0036}°° | 1.576 s 
55=6 71260) «9 0) eed. 2 ||, eantaces 
Ce |linceddgad inociogccdl (adcmccra tics 
S30 en F283 709-9) ements alice aa teae 
Me dros (ides ioral topos a s* 
Ee Oi ino noc ISRAer ical Stace s* 
D260 teeters at linet ctoh |e eeee es 6 
(123.5) 
G4 100822 Ft atk ol a aecaaee s* 
154-6 TOO rte ore 8s ol hevcccreir eters 3” 
216 (207) |) 1000 eet | Seen an silcinieis inte é 
v* 
SGM me Ol cars cas ee ce lant ee ere é 
(metast 
93.5) 
Cry OT nto Beto a ecocmectoct focpepb od i 
R63 7} 306 2190 Ol orice siecle }é 
(115-6) s* 
49:(56) (\2667 estas atte i 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see ead of table. 


C-85 


Solubility 
Ref. 
other 
solvents 
WIS. raters tararail eretare cicterate B13’, 162 
viv G. Wererdciacstetate B12?, 362 
Sb agiel| esvaneld Aadaceil Goetgas lig s® B12, 246 
CW | crest Wee, Stet ere MeOH s* | B13?, 195 
aas’ 
S| eisteltpetets s" | ligi B13?, 194 
AcOEt s* 
2p PA bool ene ©: Ni elasrctayerc tt AS45193 
Ce le nds) cher BT patos ae B13?, 192 
te atl ch s | ligi B13', 136 
Wr iierte | Sita a tats aavligi | B13',137 
tt s |aas B13, 216 
AcOEt s 
chl, lig 4 
aies s |aas B13?, 287 
Sree |e et 5 | lig d B13', 186 
s* .| lig 6 B13', 136 
vi s|os .| OSs B13?, 172 
aas 
Vales: e's .| oss B13', 133 
$id) bos chls B13?, 243 
vilvijiv]v {chiv B4’, 563 
ligi 
s s lig 6 B12?, 741 
SP SH Esti] Seeds | exeieucvavertee B12', 352 
Sujess lig s" B12?, 142 
Cal race] Wade fes| Wein ry bo canine aint B12, 793 
a tetera) acyend echoes uo verg B12, 861 
s|'s ligs B12?, 502 
GMI OE IE. Terre lerecen a ches B12, 
1230 
SUHSE tas ce ee tae fers B12, 
1284 
Nl ta | s |aas B12, 
ligi 1313 
soy s |chls B12?, 371 
v" | lig s* 
: fal lea! alk s B12?, 380 
chls 
Ph NO,;s 
ste .jaad B12?, 389 
chl, lig 6 
alk s(og) 
é .| peth d B12?, 536 
all WP eked hae Ceaser B12, 
- 118 
v|s {vfs chl,CCl, , pi2?, 137 
MeOH v 
tos, v* 
Sa ads ddl SES a act aot ae Be Bi2, 246 


Acetic acid 
Q al66| —,—,N(2-tolyl)-.. . 


2 al167|—,—,N(3-tolyl)-. . . 


2 al68| —,—,N(4-tolyl)-... 


al84|—,1-chloroethyl 


© a185 |—,2-chloroethyl 
ester 
al86 |—,2-chloroiso- 
propylester 
al87|—,chloromethyl 
ester 
© a188 | —,3-chloropropyl 
ester 
Q a189|—,cyclohexyl ester . 
2 al90 |—,decylester ..... 
al91 |—,1,3-dichloroiso- 
propylester 
a193 |—,1,1-dimethyl- 
butyl ester 
— |~, 1,1-dimethyl- 
propylester 


© a197 |—,ethenylester.... 


© al198 |—,2-ethoxyethy! 
ester 

Q al99 

Q a200 |—,2-ethylbutyl 

Q a201 |—,2-ethyihexyl 


a202 |—,3-ethyl-3-pentyl 


Q a204 


—,ethylester...... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,, (log €) 


o-Acetotoluidide 


m-Acetotoluidide.......... 


p-Acetotoluidide 


Acetamidine. 
Ethanamidine.* 
CH,;C(: NH)NH, 


CH;C(: NCsHs)NHC,Hs... 


Acetic anhydride. Ethanoic 
anhydride*. (CH;CO),O0 


. | CH,;CO,CH,C,Hs......... 


Acetyl bromide. Ethanoyl 
bromide*. CH,COBr 
CH,;CO,CH,CH,Br 


CH;CO,CH,Br......... ae 


Crotonyl acetate. Crotyl 
acetate. 
CH,;,CO,CH,CH:CHCH, 

CH;CO,(CH,);CH; 


CH;CO,CH(CH;)CH,CH;. 
CH,;CO,CH(CH;)CH,CH; . 


CH3CO,C(CHs)5sen-- oa 

Acetyl chloride. Ethanoyl 
chloride*. CH,;COCI 

CH;CO,CHCICH, 


CH,;CO,CH,CH,Cl 


CH;CO,CH(CH;)CH,Cl... 


CH,CO,CH,CI 


CH,CO,CH,CH,;CH,Cl ... 


CH,;CO,(CH;),CH; 


CH;CO,CH(CH,Cl),...... 
CH;CO,C(CH;),CH,CH,CH, 
144.22 
See Acetic acid, 2-methyl-2- 
butyl ester 


Vinyl acetate. 
CH,;CO,CH:CH, 


Cellosolve acetate. 
CH;CO,CH,CH,O0CH,CH, 

Ethyl acetate. 
CH;CO,CH,CH, 

CH;,CO,CH,CH(C,H;), ... 


CH;CO,CH,CH(C,H;)C,H3 
CH;CO,C(C,H;), 


Acetyl fluoride. Ethanoyl 
fluoride*. CH,COF 


nd (al) 
A*' 230 (3.80), 
280 sh (2.32) 
nd (w) 
2*' 245 (4.15), 
282 sh (2.81) 
mel cr or nd 
(dil al) 
A*' 245 (4.20), 
286 sh (2.79) 
Aw-eH = 139 1 9 
(3.04) 


nd or pr (al) 
nd (al) 


A'*° 224.5 (1.68) 


cr (MeOH) 


cr (bz-peth) 


— 61.7 


< —100 


303 
182-3'* 


307 sub 


139.55 
44's 
215.50 
93-41° 
767°° 
(81) 
162-3 


130-375° 
1327°5 
126.5 
(125) 
11276 
hE. 27e° 
116-77°° 


97-876 
50.976° 


Risy" 
bd 
145 
5018 
149-50 
115-6797 


163-574’ 


162-37°° 


Density 


1.168'° 


1.141'* 


1.08202° 
1.05502? 
1.662536 
1.5142° 

1.63502° 


0.91923° 


0.88253° 
0.87581° 
0.87167° 
0.8730}? 


0.86652° 
1.10512° 


1.1102° 
1.1783° 
1.07882" 
1.1942" 
1.25019 
0.969822 
0.86712° 
1.2812° 


0.879838 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-86 


Solubility 
Ref. 
other 
Ww are solvents 
svadehagnvere ce B12?, 439 
KRponn B12?, 468 
Saas B12?, 501 
ehanetaroxexer B2?, 183 
B2?, 184 
eer, B12?, 144 
B2?, 170 
Do2d2e5 B6?, 415 
1.45376! B2?,176 
1.45723 B2!,57 
1.45207° B2?, 166 
1.41817° B2°, 283 
1.39417° B2?,140 
1.38772° B2', 59 
1.38887° B2?, 141 
1.389918 B2°, 241 
138537" ee B2?, 142 
1.389767° B2?, 175 
1.4092° B2',71 
1.42342 B2?, 136 
1.42237" B2, 130 
1.40979 B2?, 166 
1.4317° B2?, 139 
1.44012° B6?, 10 
1.42732° B2, 135 
1.454220 B2?, 140 
B2?, 145 
aware B6', 127 
mene eee B6, 258 
1.395970 B2?, 147 
1.4058?° B2?, 155 
10379234" B2?, 129 
1.41097° B2°, 257 
B2°, 261 
Reina Ts . | B2, 134 
poy act B2?,175 
1.46277° B17?, 115 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Acetic acid 


Q a205|—,heptylester..... 
a206|—,4-heptyl ester... 
Q a207|—,hexadecylester . 
 a208|—,hexylester ..... 
a209|—,2-hexy]l ester (d). 
a210|—,—(dl) ......... 
a211|—,3-hexyl ester (d). 
Q a212|—,2-hydroxyethyl 
ester 
Q a213|—,3-hydroxyphenyl 
ester 
a214|—,iodide......... 
Q a215|—, isobutyl ester . . . 
Q a216|—,isopropenyl ester 
Q a217|—,isopropylester. . 
Q a218|—,menthy] ester (/) 
Q a219|—,2-methoxyethyl 
ester 
a220|—,2-methoxypheny 
ester 
Q a221|—,methylester.... 
a222|—,2-methyl-2-butyl 
ester 
Qa223|—,3-methylbutyl 
ester 
a224|—,methylene 
diester 
a225 |—,2-methyl-3- 
heptyl ester 
a226 | —,3-methyl-2- 
heptyl ester 
a227 | —,6-methyl-2- 
heptyl ester 
a228 |—,6-methy]-3- 
heptyl ester 
a229 |—,2-methyl-1- 
naphthyl ester 


a230|—,4-methyl-1- 


naphthyl ester 
—,6-methyl-1- 
naphthyl ester 
—,7-methyl-1- 
naphthyl ester 
—,2-methyl-3- 
pentyl ester 
—,3-methyl-3- 
pentyl ester 
—,4-methyl-2- 
pentyl ester 
—,2-methylpentyl 
ester 
—,l-naphthyl ester 


a231 
a232 
a233 
a234 
a237 
a238 


a239 


Q a240|—,2-naphthy]l ester 


Q a241 |—,nitrile 


Q a242|—,nitrilotri- 


a243 | —,2-nitrophenyl 
ester 


a244|—,3-nitrophenyl 
ester 


Q a245|—,4-nitrophenyl 


ester 


CH,;CO,(CH,).CH;....... 158.24 
CH;CO,CH(C3H,), ....... 158.24 
Cetyl acetate. 284.49 
CH;CO,(CH,),;CH; 
CH;CO,(CH,);CH; ....... 144.22 
CH,;CO,CH(CH;)C,H3 144.22 
CH;CO,CH(CH;)C,H3 .... 1144.22 
CH,;CO,CH(C,H,;)CH,CH,CH, 
144.22 
Glycol monoacetate. 104.12 
CH;CO,CH,CH,0H 
Resorcinol monoacetate. 152.16 
Euresol. 
Acetyl iodide. Ethanoyl 169.95 
iodide*. CH,;COI 
CH;CO,CH,CH(CH;),....| 116.16 
CH,CO,C(CH;):CH;...... 100.12 
CH;CO,CH(CH;)2........ 102.13 
shor Mlata\erp aves Aciersce-sidivibiaiaimeles 198.31 
Methyl cellosolve acetate. 118.13 
CH,;,CO,CH,CH,0CH, 
Bical DIO Oe DO Tat PIO EON IE 166.18 
Methyl acetate. CH;CO,CH;| 74.08 
tert-Amyl acetate. 130.19 
CH,CO,C(CH;),CH,CH; 
Isoamyl acetate. : 130.19 
CH;CO,CH,CH,CH(CH;), 
Methanediol diacetate. 132.13 
(CH;CO,),CH, 
CH,CO,CH(C,H3)CH(CH;), 
| 172.27 
CH,;CO,CH(CH;)CH(CH;)C,H3 
| 172.27 
CH,CO,CH(CH;)(CH,);CH(CH;), 
|172.27 
CH,;CO,CH(C,H;)(CH,),CH(CH;), 
172.27 
1-Acetoxy-2-methyl- 200.24 
naphthalene. 
1-Acetoxy-4-methyl- 200.24 
naphthalene. 
5-Acetoxy-2-methyl- 200.24 
naphthalene. 
1-Acetoxy-7-methyl- 200.24 
naphthalene. 
CH;CO,CH(C;H35)C,H, ... | 144.22 
CH,;CO,C(C,H;),CH;..... 144.22 
CH;CO,CH(C,H3)CH;j .... | 144.22 
CH;CO,CH,CH(CH;) (CH,),CH; 
144.22 
a-Naphthyl acetate........ 186.21 
B-Naphthylacetate ........ 186.21 
Acetonitrile. Cyanomethane. |} 41.05 
Ethanenitrile*. Methyl 
cyanide. CH,CN 
Triglycolamic acid. Tri- 191.14 
methylamine-«,a’,«’-tricar- 
boxylic acid. N(CH,CO,H), 
Wate ols eta oeerate ate oie’s sislaryre Sisyays 181.15 
Ch \eeEb in RAT OCI CAE $c 181.15 
hha. ice eRe asa 181.15 


Color, 
crystalline 


form, 
specific rotation 
and A,,,, (log e) 


ye 


turn br (sepa- 
rate 1,) fum 


A*' 207 (3.3), 
277 (3.3) 


nd (eth-peth) 


nd (eth-peth) 


nd or pl (al) 
Aosevat 
232 (4.5), 
282 (3.65) 
nd (al) 
4%s wal 
228 (4.8), 
277 (3.7) 


Junail 


274 ( —2.7) 


pr 


nd or pr (lig) 
4s Aa 
256 (3.75) 
nd (peth) 
aos Aa 
257 (3.9) 
If (dil al) 
A" 270 (4.00) 


B:24.2 
— 80.9 


— 98.58 


70 


81-2 


192.47¢° 
9628 
170-27°° 
69-70" 
220-57°5 
180-1° 
1TS2 


149-51 


117.276 
92-472 


185 
187-87°8 


184-5 


148.5747 
148 
147-8 


162.2746 


81.6 


Density 


0.87503° 
0.87426 

0.857435 
0.87793° 
0.8658;° 


0.86513 
0.86723° 


1.108'* 
2.06742° 


0.87123° 


0.93307° 
0.87407° 


0.86707° 
1.1363° 
0.8757° 
0.85453" 
0.84947° 


0.8554?° 


0.86887° 
0.883435 
0.8805° 


0.871733 


0.78577° 


1.4150?° 
1.4105'? 
1.44387° 


1.40927° 


1.549179 
1.39027° 
1.40337° 
1.377379 
1.44697° 


1.4002?° 


1.402574 
1.41667° 
1.4187! 

1.413779 


1.41602?° 


1.4109'* 


1.344237° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-87 


i 


i 


i 


Solubility 
Pe ee kms eee | ok a a 

Se al aroie|| ROMA ee 
ra eet Ee | coe Crea 
OV Ht Sy Meee ieverel | MMererareieieie'e 
VV crak rereneil tererscatateters ia 
Vp OPV Aa iocere note tetenemseebere kate 
Gy || Bs HOR Rees fat rare 
oc feo} to] Weaci! Peotoresc coc 
S Altea alee] sere sil Meta ale, 5 ove a 
SS FSH os sco' SEINE Cee 
rood [ere ovtl Mel ere) oc Reni 
Aa VE SE hsaral|lisrerae uvaraire.s 
S| EY | ore cSt aoe 
ne ly os) cell ce Rte 
Fa te inticl lano | Poonooecas 

ee) s |chlv 
a. “sits diox s 

aas 

co} oo] s AmOH s 
Ou OOM] Seis! verave Osv 
i | Reseoes|lfepese | eeexe, | tet ce cieventies 
Bre ltia decal ocansil asa ]] \aepererepebeeevs 
Cal eed Cacia (eee est ecee c a 
Pa eal Creer Peed ees Coste 

Call acl WEN (rua toc can 
SHS hat, 5] SRN eee ee 
Sd | SY Afisee ai]. ote, aheeetetnae ove 
SPOR otis ll he si|howsete Savers. 
oy OL ECS 01 el |e CR 
BS) Hi ovaver| -al-a'll ae Aare 
6.8 .|chls 
co | co} oo] o |CChx 
le Meee AR Ue oS ae 
v {| viv] y |lig6,s* 
CU Bas) eed Wier ligs 
al co) [he as v joss 

lig s 


ae Ref. 
eh other 
ake solvents 


B2, 134 
B2, 134 
B2?, 146 
B2?, 145 
B2?, 145 


B2?, 256 
B2',61 


B6', 416 


B2?, 125 
B2?, 143 


B22, 144 
B22, 163 
B2, 134 


B2?, 146 


B6?, 600 


B2?, 181 


B4’, 801 


B6’, 210 


B6*, 214 


B6?, 223 


a246 
Q a247 


a248 


a249 
a250 


a251 
a252 


2 a253 


a253? 


a253? 
a253° 


a254 
Q a255 


2 a256 
a257 
a258 


2 a259 
2 a260 


a261 
Q a262 
2 a263 
a264 


a265 
a266 
a267 


a268 


a269 


a272 


a273 


a274 


2 a275 


a276 
Q a277 


Acetic acid 
—,octadecyl ester. . 


—,octylester...... 


—,2-octyl ester (d) . 


—,3-octyl ester (/) 

—,2-oxopropyl 
ester 

—,pentylester..... 


—,2-pentyl ester (d) 


—,3-pentylester... 
—,phenacylester . . 


—,phenylester.... 


—,2-phenylethyl 
ester 


—,piperazinium salt|2CH,;CO,H.C,H, oN2...... 


—,propylester.... 

—,tetrahydro- 
furfuryl ester 

—,2-tolylester .... 


—,3-tolylester .... 
—,4tolylester .... 


—,1,2,2-trimethyl- 
propyl ester (d) 
—,—(dl)......... 


—,vinylester...... 
—,4-acetylamino- 
phenyoxy-, amide 
—,amino- 
—,—,phenyl-(d/)-. . 


—,—,— nitrile (d/) 


—,2-amino- 
phenyl, nitrile 


—,4-amino- 


phenyl- 
—,—,Nitrile....... 


—,(2-amino- 
pheny!)-oxo- 


—,bis(2,4-dinitro- 
pheny})-, ethyl 
ester 

—,—,methylester . 


—,—,amide 
—,—,bromide .... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CH;CO,(CH;),,CH; .....- 312.54 
CH;CO,(CH;),CH;......- 172.27 
CH,CO,CH(CH;)(CH;)sCH3; 


172.27 


CH,;CO,CH(CH;)(CH;)sCHs 
|172.27 

CH,;CO,CH(CH;)(CH;)sCHs 
[172.27 


CH,CO,CH(C,H;) (CH,),CH; 
172.27 
Acetonyl acetate. Acetoxy- 116.13 
acetone. 
CH,CO,CH,COCH; 
Amyl acetate. 130.19 
CH,CO,(CH,),CH; 
d-2-Amylacetate. 130.19 


CH;CO,CH(CH;)CH,CH,CH, 


CH,CO,CH(CH;)CH,CH,CH; 


| 130.19 
CH,CO,CH(CH;)CH,CH,CH, 
130.19 
CH;CO,CH(C,Hs)2 ....... 130.19 
w-Acetoxyacetophenone. 178.19 
CH,CO,CH,COC,H, 
O-Acetylphenol. 136.16 
CH;CO,C,H; 
B-Phenethyl acetate. 164.21 
CH;CO,CH,CH,C,H; 
206.24 
CH;CO,CH,CH,CH;..... 102.13 
CTO OBO CAS OOO Te SANG 144.17 
o-Cresylacetate ........... 150.18 
m-Cresylacetate........... 150.18 
p-Cresyl acetate ........... 150.18 
CH,;CO,CH(CH;)C(CH;),CH; 
| 144.22 
CH;CO,CH(CH;)C(CH;),CH, 
144.22 
See Acetic acid, etheny] ester 
Rey aNe stoke ave iever on prsneyBisretaieistele 208.22 
See Glycine 
a-Amino-a-toluic acid. 151.17 
Phenyl glycine. 
Cs;H;CH(NH,)CO,H 
a-Cyanobenzylamine. 132.18 
C,H;CH(NH,)CN 
2-Aminobenzyl cyanide. ... . 132.18 
p-Amino-a-toluicacid...... 151.17 
Eiater ates seal ahy, olbie etnies) eared ELF 132.18 
see Isatic acid 
H,0,AsCH,CO,H ........ 183.98 
see Propanoic acid, 3-oxo-3- 
phenyl- 
Prat D Cerca pha WRC AAR oe 420.30 
SS wey et: 30 Le CeCe Te 406.27 
BrGH. CO lH sistisscsccers 138.95 
BrORCONHiteoasscrsck: 137.97 
BrCHlCOBr aa cic seocks 201.86 


Color. 
crystalline te 
form, asp. Density 
specific rotation Cc 
and A,,,, (log &) 
Nees «oe 34.5 222-35) BE RO 41 ||\sceeie ald 
166-8! 
Bent Beis ct OEE — 38.5 210 0.87052° |1.41907° 
112-3°° 
[alee HOA" Fhe. ae - = 2 1967°° 0.86063? |1.41417° 
[a]p’ + 5.64 8415 
(undil) 
Mad or 1 D0OU tia) OoeHogae 194.574* | 0.862634 |1.41462° 
Reel RE G.0 S| ietereree ovo 1967°° 0.85702° |1.41407° 
89-9017 
(ee SAISO) © Wlamren< overs 191- 0.86412° |1.41527° 
1.576° 
56.5% 
Sieteks ye Peceeteeed| (OEE eae 170-1755 | 1.07572° |1.41412° 
651! 
Series SAPD Foe —70.8 149.257°°| 0.87562° |1.40232° 
[agZOE-F 17. 160r Weer. d ci 130-1 0.86923" |1.39607° 
(undil) 
(a]2° + 15.41 
(al) 
end delete te Rial ster | arenas ote 134 0.86923" |1.39607° 
folee 8330 vc.dascc 142 0.88031? |1.40127° 
Pactra tt Wich Wee pee rec 13274 0.87122° |1.40057° 
thpl 49-9.5 270 1.11698° |1.5036°° 
A 205(229)) ae ees ae 195.7 1.07802° |1.50332° 
75-6* 
Mel dTaiaiardsagearets =31).1 232,675" | 1.08832°) |eS1702° 
[S37 
cr (n-BuOH) 2085-9: || corsyotay; «lh uscle sisresaks || leteteleretaveta 
pptatetstate ptosis =95 101.67°° |0.88782° |1.3842?° 
Teoinc. dato Weer ia 204-775° | 1.062425 |1.435075 
FO Bias aie. | one na arts 208 1.0533'* |1.50027° 
ggte 
Fe RMR of aiats 12 212 1.0433 | 1.49787° 
salar ot sjsieallie tea, c ce OR 212.5 1.051237 | 1.51637 
107-95 
(alee 4-162" eee ee 141/38 0.85635 | 1.40017° 
space ein ace aiahas| oahoverbia aiada 143757 sees; «1.40222 
nd (w) ZOBi NR ecrecSievellllerarets ais.g =l[utece tel wy 
rhif 290(258) sab” ieee a alll ees 
slowly 
hyg If (lig) SST Viliantera cites varcket 
If (dil al) i) ee ECC Oe (rca Ret eee meet 
4*' 240 (4.0), 
288 (3.4) 
pl (w) 199=200d | SRA S Ais erecucok oilicineticterae 
If (w) 46 S12 pte S0B8Es ails voces ee 
A™ 295 (2.21) Lia 
pl (w or aa) 52d, || Feeaerits 234252°° lla deuemiye 
If(al), nd (bzor) 154.5% |) festeecgallganmees -||sn sees 
aa) 
Hf(chilsMeOH) 159: gaia tan | Sacee bss llsee sees 
hex orrh 50 2087°° 1.93353° | 1.4804°° 
127.2- 
7.6°° 
nd (al or bz) Oi” PRG SeRecitscessmoitacemine ce 
Pe Me |S. kao 150 2.31733 | 1.54492° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-88 


Solubility 


Se Ref. 
other 
ace solvents 


B2?, 147 
B2?, 146 


B2?, 146 


B2?, 146 
B2?, 146 


B2', 62 


B2?, 168 


B2?, 143 


B2', 60 


B2?, 143 
B2, 131 


B2?, 143 
B8?, 89 


B6?, 153 


B6?, 451 
Am 56, 
1759 
B2?, 137 
B17?, 107 
B67, 330 
B6?, 352 
B6?, 378 
B2°, 258 


B2, 133 


B13, 465 


B14?, 282 


B14’, 285 


B14’, 279 


B14?, 280 


B14’, 281 


| B2',97 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, TD BPs 
wt. specific rotation Cc 
and A,,,, (log ¢) 
=; = 
Acetic acid 
a278 | —,—,,tert-butyl BrCH,CO,C(CH;)3........ TOS{OG} eicasiaeetererotes ietesaraie rs are 
ester 50! 
Q a279|—,—, ethyl ester ... | BrCH,CO,CH,CH;, ....... LO7O1S | Chari eieeas alters at 168-9 
58-915 
a280|—,—,isobutylester | BrCH,CO,CH,CH(CH;), 19506) |(cccnecemetocies lee eect 1887°? 
74.5'° 
Q a281|—,—,methylester .|BrCH,CO,CH;........... 152.98: \\ om oteracs cacre He, ate oo 144d 
6433 
a282|—,—,nIitrile....... BrOCHUOCNinaaacs arcs 119:95)|paye™ 1 lesa ae 150-17*? 
4613 
a283 |—,—,phenyl ester. . |BrCH,CO,C,H, .......... 215.05 |pl (al) 32 1407° 
a284 |—,—.,propyl ester. . | BrCH,CO,CH,CH,CH, ...|181.04|............-]eseecees 1767°? 
a285|—,bromochloro- ...|BrCICHCO,H............ 173:40) Gasset 38(32) |2156d 
103-4"! 
a286 |—-,—,,ethylester ... | BrCICHCO,CH,CH,...... 201245) Nh ac scisie scbeetecert or || Penasern ei 174d 
a287 |—,bromodifluoro-. .|F,BrCCO,H.............. 174.94 |If (chl) 40 145-60 
8782 
a288 |—,bromo- (HA eBrCOjH aes ts 291.15 |(chl-peth) 1 oe Bh |e seach eee 
(diphenyl)- 
a289 |—,—,,bromide ....|(C,H;),CBrCOBr ......... 354.05 |nd (lig) 6526° | lekcsene ss 
a290 |—,bromofluoro- ...|BrFCHCO,H............. S6:95) | hance. 48 183 
1037° 
a291|—,—,amide ...... BreGHCONH epee ace 155.96 |nd (CCl,) BAP Ne as.ait 
B29 As: (2-eromenr fae eye Sean Pedelan dee 231.05 |nd (dilal), T4225) Wi ectnaic. 
phenoxy)- cr (w) 
40-1 N NaOH 
273.5 (3.31) 
Hees l——yia-romons) bh d pasties ccienie'stetes alele bes 231.05 |pr (al), cr (w) 161.418 leeks 
phenoxy)- QO-ENNaGn 
279 (3.14) 
a294 |—,bromo- ClH-CHBrGNige seein 196.05 |yeshcr(dilal) |29 242d 
(pheny})-, nitrile A®* 235 (3.8) 132-4"? 
a295 |—,(2-bromo- o-Bromotoluicacid ........ 215.05 |cr (aa) TOS=G eco d 
phenyl)- 
a296 |—,—,nitrile....... 2-Bromobenzyl cyanide. 196.05 |A*! <235 1 145-7!* 
a297 |—,(3-bromo- m-Bromotoluic acid. 215.05 |nd(w) TOO=T PF ecco eros 
phenyl)- 
a298 |\==\(4-bromo= 70 oobi cote ceases sees cece 215.05 |nd(w) 116 sub 
phenyl)- 
a299 |—,—_,nitrile....... 4-Bromobenzyl cyanide. 196.05 | pa ye cr (al) BITE Wescscs sie sue 
A* 266 (2.37) 
a300 | —,(4-bromo- p-Bromomandelic acid. 231.05 |nd (bz) 4" 1TG—20 access 
phenyl)-«- 259 (2.40), 
hydroxy-(d/) 265 (2.42) 
a301|—,(2-carboxy- o-(Carboxymethoxy) benzoic | 196.17 |nd (w) 19022) begecaces 
phenoxy)- acid. Salicylacetic acid. (51) 
a302 |—-,(3-carboxy- m-(Carboxymethoxy) benzoic] 196.17 |cr Grate olen rtecer stele t 
phenoxy)- acid. 
a303 | —,(4-carboxy- p-(Carboxymethoxy) benzoic | 196.17 |nd (ace or w) 280-2) Pee ees 
phenoxy)- acid. 
a304 | —,(2-carboxy- o-Carboxy-a-toluic acid. 180.17 |cr (w, eth) TS Se Oe ecrarers 
phenyl)- Homophthalic acid. 
a305|—,—,,nitrile....... o-Carboxyphenylacetonitrile. | 161.16 |cr (aa), nd (w MLO eorecoterct 
or bz) (126) 
a306 | —,(3-carboxy- m-Carboxy-a-toluic acid. 180.17 |nd or pl (w) WS4=S iilnrercr se 
phenyl)- Homoisophthalic acid. 
a307 |—,(4-carboxy- p-Carboxy-a-toluic acid. 180.17 |cr (dil al) ph =) a mene 
phenyl)- Homoterephthalic acid. 
a308 | —,(2-carboxy- o-Carboxyphenylglyoxylic 194.15 |cr(w +2) 146(anh) |........ 
phenyl)-2-oxo- acid. Phthalonic acid. 
Q a309 | —,chloro-(a)...... ICH COIS aaisic c'cecislae 94.50 |mel pr 63 187.85 
A*'218 sh(1.7) 104° 
a310|—,—(f).......... CICHI COTE ree rarcver 94.50 |mcl pr 56.2 187.85 
1047° 
FEV = "69 | ye See CIGHJ COMM Sean en eean aes 94.50 |mcl 52.5 187.85 
1042° 
Qa312|—,—,amide ...... CICBZCONH Yer sss. ee sine 93.51 |mel pr AMO 121 (118) }224—5743 
442 sh(2.1) 
a313 |—,—,—,N-allyl-N- |CICH,CON(CH,CH:CH,)C,H, =—s |... ee ee dee ee eee L19eS 
phenyl- 217.74 
a314|—,—,—,N,N-bis(2- | CICH,CON(CH,,CCI:CH)), [242.53 ].........220- [ewes eeee 161-31 
chloroallyl)- 1307"! 
a315|—,—,—,N,N-bis(3- | CICH,CON(CH,CH:CH(C])2] 242.53 |.......2-.-00 |eeeeeees 140-5? 
chloroallyl)- 
a316|——,—.N,N-bis(2- |CICH,; CON(CH,CHCICH;),  «§-— swe ee eee eee [ec ueeees 
chloropropyl)- | 246.57 
a318|—_,—,.—,N, N-bis(2- | CICH,CON[CH,CH(C,,Hs)C,H3],_ |....---.---2- Joeeeeeee 


ethylhexyl)- 


317.95 


1.505939 


1.32693° 


1.40997° 
1.98483" 


1.58903? 


1.40433° 


1.3978°5 
1.40434° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-89 


1.4518?° 
1.50147! 


1.46597 


1.435155 
1435122 


1.4351°° 


1.46227° 


Solubility 


s' 


other 
solvents 


BS [eeocien lites: Nguena ewes recov 
s chls" 
.|tov", chls 
MeOH 6 
Vv: Pv v |chlv 
d’ 
Woosh elon vl tere pai CHV, 
viv GCIs. 
VON .|chlv 
AcOEt v 
viv CS, 6 
v{vif{v{v [chiv 
v hy CS,v 
aav" 
lig 6, v" 
Akl \fucvagll tiene chev cyl Scegeae shee vers 
viv CSV 
s v |CS,v 
viv v |chlv"* 
Sues ese ls aas: 
chl 6 
lig 5 
voi vy] v is jchly 
Siro i |chli 
viv v |CChv 
Sains. 5 |chlé 
Ses Cel eeamicda. cas 
Sis" ]s | 6 Ichid 
s Ss s |chl,CS,s 
oe | s |chl, CS, s 
STs s |chl,CS,s 
Vin PtOm [pata tiene te |eeabeanncas cts. 


Ref. 


B2',96 
B2?, 202 
B2',96 
B2?, 202 
B2, 216 
B6',87 
B2, 215 
B2?, 204 


B2?, 204 
B2,217 


B9?, 471 
B9', 283 
B2, 216 


B2, 217 
B6, 198 


B6, 200 


B92, 311 
B9, 450 
B9', 181 
B9', 181 
B92, 309 
B9', 181 


B10?, 125 


B10'" 31 


B10’, 65 
B107, 94 
B9?, 617 
B9?, 618 
B9, 860 
B9, 861 
B107, 604 
B2?, 187 
B2?, 187 
B2?, 187 
B2, 199 


Am 78, 
2556 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline b Solubility 
No. Name Synonyms and Formula ; form, fee sce Density Np Ref. 
’  |specific rotation ar other 
and J,,,, (log e) Ned SUNN ELES solvents 
Acetic acid 
a319|—,—_,—,,N, N-bis(2- | CICH,CON(CH;C(CH3):CH2)2 |e ee ee ee Jee eee eee 133= 570 | oe enars« 1.4882? 
methylallyl)- 201.70 1107-7 
a320|—,—,—,,N, N-bis(3- | CICH, CON[CH,CH,CH(CH3)2]2_—|-- +--+ es eee Jee ee eee 109089 Bre aaatae 1.4625?° 
methylbutyl)- 233.79 
a321 |—,—,—,N-butyl-. . |CICH, CONHC,H35 149625) var ie om | tage ee EE ere: 1.466575 
a322 |—,—,—,N-sec- CICH,CONHC,H3........ 149.62 |cr(peth) 45-55 16897 iseeragaee [ss sas cc.e'| stevyl ety pon eeeeneeee 
butyl- 
a323 bec CICH, CONHC,H5........ 149.62 | cr (peth) SAF Viivccedeas Nassoumg a en's i's Bearers 
butyl- 
ag24| = N-butyl-2|| CICH -CON(G, Fis) Cobisen .ch 7768 cn ee ene el ope een Chita Fe Pati a 1.466575 
N-ethyl- (115') 
A325) ——==—— N-DULYI-8 || CICH - CON(GyH5) Cabh yee || SOL IO Mis cassia vst sone rilieree son © FPA Mey: | 1.465575 
N-isopropyl- 
a326|—,—,—, N(2- GCICH; CONH GH: CCEGH 168-028) - cyccaiss > alee isola w aleters LOU) S eevrasentiess 1.507875 
chloroallyl)- 
a327|—,—_,—, NG- CICH,CONHCH,CH:CHC1 | 168.02 | cr (peth) 52-3.5 DZS Tice siste dere fis cerevere ote ©, e105, [fetes ere eee 
chloroallyl)- 
a328 | —,—,—,N(2- CICHSCON(CH-CCICH Coie weet reise oto ietorell aregialeqsers TSB tlleraveage = 1.560275 
chloroallyl)- 243.12 
N-phenyl- 
2329 ae NOS Oe Sareea mecinerck ac cee 263.08 |cr(peth) ..... 118-9 | occas ed Perame'cies:| o's10.4.00/0.0'| «5 [fous heel ee ener 
chloro-4-nitro- 
phenyl)- 
83350 ees NA Ne oaedeumic dmeticcatre cis ae. 323.11 |cr(peth) FO=1 —— hansregerses 5.2 liars arava ao4@ | 2 wiainrcin eo ]le 0:0: | coxore [eee eae 
chlorophenyl)- 
N-ethyl- 
a331 |—,—,—, N(2- CICH CONH GH CHCIGHE IN /0L06 | yess cn viele see BBE oF | ares pare aie ls 1.494275 
chloropropyl)- 
a332|—,_,_, N(3- CICHGONHGH GHGCH Gl Se lice. wccuewck FO=T MN séiec. soe Wins wise Oeil bisinteisceteseal teserol liste 
chloropropyl)- 170.04 
a333 |—_,_,—,N,N- CICHICON(CH ICH: CHa) 5a i304 || serena is <> lle rare (7 dg al PE 1.493275 
diallyl- 
a334\—" NEN CICHICON(CHEG Hay. es | 273 eee eh os caslinetes «ce 19013 etl dee 1.583725 
dibenzyl- 
a335 | —,—,—,N,N-di- CICH,CON(C,H5). .....-- JOS ISP | eorcse2 Pee Ones | ae ape te Pe bil eee 1.46817° 
sec-butyl- 
a336 |—,—,—, M(2,3-di- | CICH,CONHCH,CCI:CHCl] 202.47 |...........0.] eee eens F263 ee aantees heS3iice 
chloroallyl)- 
B97 ery oem INADA) te RP Rete a ag /ghag stasis ara dais ote ¥es 252.54 |cr (bz) OG S=755 V5 scars cis. 5' |pciecqratate ais jlinfosetelabertinilelere: Ineraae 
dichlorobenzyl)- 
OS NIA As) Mate cama dade iidis coed arws 252.54 |cr (dilal) 1O5=6) oho cos wise ogu siba ase Iapacten alll eee 
dichlorobenzyl)- 
83399) mere N(254— lieing dee unger ue oe vee eee chine 238.50 |cr (dil al) LOV=2) wii scare tea |bakevarduet 45 || reseeieccl ares 
dichlorophenyl)- 
8340 ja NN ( 2 Sant Il ocatta rita acsisoi assure aes 238.50 |cr (dil al) V1 G=7 oBulieraecsosasy 9s io Gisraiaie cay | chad |e 
dichlorophenyl)- 
a342|—,—,—, N(2,3- CICH,CONHCH,CHCICH,Cl cr (peth) G5=6. alidsmiisg stil aicine > tee lecoeteins aallaemll dees 
dichloropropyl)- 204.50 
a343 |—,—,—,N,N- CICH,CON(C;Hs)2 .....-.. 149: GDH che < cornosteierete Marateecetacas 190=52* } liscsrauc.a<saks, lene 
diethyl- 
a344|—,—,—,N,N- CICH,CON[(CH;);CH3], . . |261.84 |cr (peth) 114.5—S.5]h0 ono 5 e.- Nose siete s.0.9,l esare a) oun, 454] tm nce] pepsncull agate nee ee 
dihexyl- 
a345 |—,—_,—,N,N- CICH,CON(G,H5), ....:.- 2O5- TSH | ccrercsn, caaetts' «, «shall lage megane Cae |g annem 1.464275 
diisobutyl- 
a346|—,—,—,,N,N- CICH,CON(C3H3), ....... 177.68 | cr (peth) 48.5-9;5, B67) Uh we ve a 1.461975 
diisopropyl- 
PE A eee ( Ae. OT ee es ar ee 259.61 |nd (al) OC el INP AACA MEER Gr OMEN Wc ci 5 
dinitrophenyl)- 
a348 See CICH{CON(G.Aity)o..< ees pak Way Oe a a eee en (ear tach c 1268 0 hee nase oe 1.465175 
ipentyl- 
a349 | —_,—_,—_,,N,N- CICH,CON(C3H35), ....... B77 GS erisnus aityadagatersl beater otette 1207) 0 lhe cia nats 1.46707° 
dipropyl- 90-2°-8 
2950 es Neth) | | CICH CON|[(CH,)<CHslG> Haag) lieteeades:- «an laasncdee LU Eerie a 1.497875 
N-hexyl- 205.73 
a351|—,—,—, N-furfuryl-|............ 200. ccee cece 173.61 |cr (peth) SEBS [avsceceoseyapt [bans aiajaid ate | specie cays] epi goer gee eee 
a352|—,—,—,N-hexyl-. . | CICH,CONH(CH,);CHs. . . |177.68 |cr (peth) 108.5—9:5|95=105 0? Nun csererdeie | s'» ovis » wre. | c1elyih resol | niet ee 
A353 —N-hexyl-) | CICH{CONI(CH;);CHSIGH:|| | lasso ee eeunee. pcre oan VY te oa A 1.500525 
N-methyl- 191.70 
a354|—_,—,—,, N(3-iso- CICH,CONHCH,CH,CH,OCH(CH;), = =«—-——s ig. ss ve ee PLE Nai al Bia cetMe 5 1.46255 
propoxypropyl)- 193 68) oe crests nice 
a355 MEE CICH,CONHCH(CH;), ...| 136.60 |cr (peth) 6229.5. | fee aca lage ci ecd rte |iggetnett eter erakel ace | eee 
propy!- 
a356|—,—,—,, N(3- CICH,CONHCH,CH,CH,0CH,  |............- 30 8808 ee soaker 1.471225 
methoxypropyl)- | 165.62 
a357|—,—,—, N(2- ICH CONHGH.C(CH,):CH.. Uilieaaye eee loan eee OGLE op he acasars 1.48605 
methylallyl)- | 147.61 
a358 | —,—,—,N(3- CICH,CONHCH,CH,CH(CH;),_ |............. 15 1345838 ee nas [pereuerepe nef ovate fea) | aot ee er 
methylbutyl)- 163.65 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-90 == 


a359 


a360 


a36l 


a362 


a363 
a364 


2a365 
a366 
2 a367 
a368 
Q a369 
a370 


a371 
a372 


a373 


Q a374 
Q a375 
a376 
a377 
a378 
a379 
a380 
a381 
a382 
a383 
a384 
a385 


a386 


Q a387 


2 a388 


2 a389 


a390 


2 a391 
a392 


a393 


a394 


2 a395 


Acetic acid 


—,—,—,N-pentyl- . 


—,—,—,N-propyl- 


= NG 
tetradecyl- 
—,—,—,N-tetra- 
hydrofurfuryl- 
—,—,anhydride... 
—,—,benzylester.. 


—,—,butylester... 


—,—,sec-butyl 
ester 
—,—,chloride..... 


—,—,2-chloroethyl 
ester 
—,— ethylester ... 


—,—,2-hydroxy- 
ethyl ester 

—,—, isobutyl ester 

—,—,isopropyl 
ester 

—,—,2-methoxy- 
ethyl ester 


—,—,methylester . 
—,— nitrile....... 
—,—,phenylester. . 


—,—,4-phenyl- 
phenacyl ester 
—,—,piperazinium 
salt 
—,—,propylester. . 
—,—,4-tolyl ester. . 
—.,chloro- 
(diphenyl)- 
—,—,amide ...... 
—,—,chloride. .... 
—,—,ethylester... 


—,(4-chloro-2- 
methylphenoxy)- 

—,(6-chloro-2- 
methy!-5- 
pyrimidy!)-, 
ethyl ester 

—,(2-chloro- 
phenoxy)- 


—,(3-chloro- 
phenoxy)- 


—,(4-chloro- 
phenoxy)- 


—,chloro- 


(phenyl)-(d ) 
—,—(dl) ......... 


—,(2-chloro- 
phenyl)- 


—,—,nitrile....... 


—,(3-chloro- 
phenyl)- 

—,(4-chloro- 
phenyl)- 

—,(4-chloro- 
phenyl)hydroxy- 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CICH,CONH(CH,),CH3. .. 
CICH,CONHCH,CH,CH,. 
CICH,CONH(CH,),;CH3.. 


(CIGH.CO),O0 Sean ssr 
CICH,CO,CH,C,Hs..... 


CICH,CO,(CH,);CH; 


135.59 


CICH,CO,CH(CH;)CH,CH; 150.61 


Chloroacetyl chloride. 
CICH,COCI 
CICH,CO,CH,CH,Cl 


CICH,CO,CH,CH, ..... 
CICH,CO,CH,CH,OH .... 


CICH,CO,CH,CH(CH;), .. 
CICH,CO,CH(CH;),.... 


Methyl cellosolve chloro- 


acetate. 


CICH,CO,CH,CH,0CH, 
@ICH{CO3CHS «2c s.ns 


Chloromethyl cyanide. 
CICH,CN 
CICH,CO,C,H; 


2CICH ;CO>H. C,H oN3- - - - 


CICH,CO,CH,CH,CH,... 


(C,H,),CCICONH, 


(C,Hs),CCICOCI........ 
(C,H;s)2CCICO,C,H; .... 


d-a-Chloro-a-toluic acid. 


C,H;CHCICO,H 


C,H;CHCICO,H........ 
C,H;CHCICO,H........ 


o-Chloro-a-toluic acid. 


2-Chlorobenzyl cyanide. 


m-Chloro-a-toluic acid. 


p-Chloro-a-toluic acid. 


p-Chloromandelic acid. 


see Malonic acid, mononitrile 


112.94 


157.00 


138.55 


150.61 
136.58 


152.58 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


cr (peth) 
cr (peth) 


pr (bz) 


Sfabeteritet nb winiayata ms 


a 2S ea te coe 


cr (al) 


pl (bz-lig) 


cr (to) 
cr (lig) 
pl (chl), cr (al) 


pl (bz or to) 


nd (w oral) 
Awe. INHCI 
272 (3.20), 
279 (3.15) 
cr (w) A™:9 FN HCH 109.7 
272 (3.18), 
279.5 (3.14) 
pr or nd (w) 
Aw0-1N Hc! 
278 (3.11), 
284 sh(3.01) 
cr (peth), [a]3? 
+191.9(bz) 
If (peth) 
nd (peth), [aJ3° 
— 191.3 (bz) 
nd (w) 


grsh-ye nd 4" 
266 (2.33), 
273 (2.22) 

nd (hp), 
pl (aq al) 

nd (w) 


nd (bz) 


12958760 


Density 


1.54977° 
1.22233 


1.5426'® 


1.07042° | 1.42972° 


\ 
1.06232 | 1.425119 
1.42022° |1.45412° 


1.36003° | 1.461975 


1.15852° |1.42157° 


1.33007° |1.46097° 


1.425579 
1.419279 


1.06123° 
1.08883° 


1.20153° |1.43827° 


1.233739 |1.42187° 


1.19307° |1.4202?5 


1.22023* |1.5146** 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-91 


Ref. 
i other 
ace} bz solvents 


syoheratetieS 3 Am 78, 
2556 
S\78). (nas chis B4', 365 
peth s’ 
shebop vefevev| vartaxa. | vabape: |vokedo\ | Rete keReneeRe Ie Am 78, 
2556 
Feta fetes peth s" Am 78, 
2556 
CO Ea Me bea ee chl 6 B2?, 193 
oo) te he ie a chls B6, 435 
RPM te A cts si) saiereseta wise B2?, 192 
s Sol Be ..|, ara:a |) acento B2?, 443 
GD Arta, (GS: | keer B2?, 193 
Shy [Fei scene Ree ere B2, 198 
ooh ute ys ol pei eet. a ae B2?,191 
OOM abe ailokeel|laheaifiai atcMintnes ‘Cz. 
4216 
Soy |eas .| Oss B2', 89 
i s Cy IA. ey tonal Wee are ooo B2?, 192 
VEIN hers Mlketsceiptepesoteeere vest C27, 
4216 
ol Niet [eae oy = oll Wo GEIR B2?, 191 
aac hess s Meee aeiats||- 25) 194. 
“2 | ele eal Bellen Pee B62, 154 
Soa] Sekt) Sees C24, 
503 
SIR SS cl 55 il aOR ie Am 56, 
1759 
Aviv eSiall ols oi] ocak en eeaeteretonss B2', 89 
CUA ites WAG Be Oss B6*, 378 
earl sSe [aSe | cS liso. aaye B97, 471 
lig v" 
S°) 9s s |chlv B9', 283 
EPO SE «| aevelli 2 eee, B92, 471 
Beetle Call Coa en eis chl s* B9', 282 
viv Ss) |CGizs) B6*, 1265 
s S's | sco. ere Am 59, 
1714 
SMa tear oper |b aspores iahaaue shererec B6?, 172 
aahteaecneer. ED B6*, 683 
b eieal hotcael (OER Wich) Noa ae B6?,177 
a) -¥ s |ligs" B9?, 306 
chls 
Ve icv lig 4, s B92, 307 
en v |chlv B9?, 307 
lig s" 
ll ces Wala: Pare «| arse, eee eae B9', 178 
afaiudlipete:s' [irokets:}| ois 's:|| Semana Aare eect B9, 448 
6 | © 0:4) pee atk B9?, 306 
a hs OW een erry B97, 306 
WE efroxe Weis Binley hese B10',92 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


| sa Ref. 
ik other 
Ws So eae solvents 


Color, 
F crystalline 
No. Name Synonyms and Formula Mol form, 
wt. | specific rotation 
and A,,,, (log e) 
Acetic acid 
a398 |—,(3-cyano- 3-Cyanobenzyl cyanide. 142.16 |nd (w) 
phenyl) -, nitrile Homoisophthalonitrile. 
a399 |—,1-cyclohexenyl-, }...-..--.--0eee cece ee eees 121.18 |A*'217 (4.14) 
nitrile 
2400) —, cyclohnexyle. <5... | ocsetsis: cio ciciaieisie oun iejerejeei ove 142.20 |nd (HCO,H) 
a40r|—,cyclohexyle | wee cere erence ne ncn Be 4 0 ae 
idene, nitrile 
Q a402 |—,diazo, ethyl Diazoacetic ester. Ethyl 114.10 |ye rh A" 
ester diazoacetate. 247 (4.13) 
N,CHCO,CH,CH, 
/ 
2 a403 |—,dibromo-....... Br CHCO DM rire. «sist >) 217.86 |dlq cr 
a404 |—,—,amide,N,N- |Br,CHCON(CH;),.......- 244.93 |pr (wor eth) 
dimethyl- ; 
a405|—,—,ethylester ... | Br,CHCO,CH,CH;....... B77 El eee 
a406 |—,—,methyl ester .|Br,CHCO,CH;........... 2SUBS bee Raes «nied 
Q a407 |—,dichloro-....... GCI CHICOPR select. sin cictate 128.945 | ccc M attests areys 
Q a408 |—,—,amide ...... CL CHOON Fasc. sass vias 127.96 |mcl pr (w) 
a409 |—,—,anhydride... |(Cl,CHCO),0............ BESET Ms 4ctde xrnmrns 
a410 |—,—,butylester... |Cl,CHCO,(CH,);CH;..... TES .OSi sre bic ds osc 
Q a411|—,—,chloride..... GCREHCO CG) iaaaeitelte create Te OR es. eee ae 
Q-a412|—,—,ethyl ester .. . |Cl,;CHCO,CH,CH;....... DSTOOU. ceriavaies sere 
a413 |—,—,(2-hydroxy- |Cl,CHCO,CH,CH,OH ....}173.00 }............. 
ethyl) ester 
a414|—,—,isopropyl Cl,CHCO-CH(CH)>.... 4: .: THTOS) |. eb pons d 
ester 
Q a415|—,—,methylester . |Cl,CHCO,CH;........... Ve A 3) eee ia fee 
a416|—,—,nitrile....... CLOHGN 8iiera dela ne certia's [ie eh eA ten 
a417 |—,—,propylester. . |Cl,CHCO,CH,CH,CH, FOROS scrote wtele.s: exetess 
{) 4418)]=—,(2,4-dichloro- = |.) ..dsdi:5.0'0 gedsae nse dees 221.04 Jer (bz) Am orNac! 
phenoxy)- 282 (3.26), 
289 sh(3.20) 
a419 |—,diethoxy-, (C,H,0);CHCO; CH. CHs .:- | 176.22) |. scccccicc aes 
ethyl ester 
Q a420|—,difluoro-....... FL CHCO{M Gace sace chins 96103} |). PEARS sce 8 
Q a421 |—,(2,5-dihydroxy- |Homogentisicacid......... 168.16 |pr(w +1), If 
phenyl)- (al-chl) A” 
290 (3.58) 
a422|—,diiodo- ........ ECHCOFH as deans ss one 311.85 | ltyecror 
wh nd (bz) 
Q a423 |—,(3,4-dimeth- Homoveratricacid......... 196.21 |nd(w +1), cr 
oxyphenyl)- 4 (bz-peth) 
4279 (3.45) 
B24) — AMG]. «5 '5:8:«\]! ete atekratate aie cre Pejeucta crete eects 195.22 |cr(w) 
a425 |—,(2,4-dimethyl- 2,4-Dimethylmandelic acid. . |180.21 |rh (w), If (to 
phenyl) hydroxy- or peth-chl), 
nd (bz) 
a426 |—,(2,5-dimethyl- 2,5-Dimethylmandelic acid. . | 180.21 |nd or pr (bz) 
phenyl) hydroxy- 
a427 |—,(3,4-dimethyI- 3,4-Dimethylmandelic acid. . | 180.21 |If (bz) 
phenyl) hydroxy- 
a428 |\—,(2,4-dimitro- fk cee e ee ee eee 242.15 |pa ye pr (w) 
phenoxy)- 
a429/=— (B,S-dinitro-, | |b hk Act hew ccs cases 242.15 |pa brcr pw 
phenoxy)- 
2 .a430|—,(2,4-dinmitro- |... kk cee eee cneee 226.15 |nd (w) 
431 spate 
a em CMOMIAE eee nl cate «bron s Shino ieeciancicventre 244.59 |ye lf (CS,) 
ad432i—,—,ethyliester.s..| o5....25<s,0cttddecders.® 254.20 a A ; 
2433 |—,(2,6-dinttro-© 9) |\)).. 653s sehen ch. doka ce cbs. 226.15 |ye If (aa) 
phenyl)- 
Q a434|—,diphenyl-....... (CsH;)2,CHCO,H ......... 212.25 |nd (w), 
If (al) A" 
: 260 (2.6) 
0 a435|—,—,amide ...... (C.Hs),CHCONH)........ 211.25 |pl(al) 
a436 —,— anhydride . . -1((C6Hs),CHEO),0 ........ 406.49 | nd (eth) 
Q a437|—,—,chloride. .... (GoHe2CHCOC!.... 3. ..5.. 230.70 |pl (lig) 


m.p. 
aS 


e51.91 


(142) 


207 
179-80d 
77 

37 
201-2d 


148 


b.p. Densit 
°C ensity 
144°° 0.94733! 
105?? 
244-6 1.04234 
13513 
107-87? |0.9483}5 
901° 
140- 1.0852; 
17?°5d 
44.5— 
6.9%° 
232-4d 
19525° 
12899) ibis 45... 
194760 1.902539 
1217* 
181.5—3.5 
1947°° 1.56342° 
91-2"? 
233-475 |sub 
214-6d | 1.57474 
100—2'° 
193.4-4.6| 1.18203° 
102°” 
108—107°°| 1.5315;° 
WSS:S7SO 0 8.282720 
(158) 
561° 
81-2°5 | 1.4387° 
163.8-4.8| 1.20533° 
142.87©° |1.37742° 
3g1° 
112-3 1.3697° 
Monee 1.22407° 
160°:* 
199 0.99418 
83-5}3 
134.2758) i 525570 
67-7079 
d 
19575 1.25813 
(sub) 
220-5!5 
178'* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-92 


1.4787?! 
1.47757° 


1.4832?° 


1.46057° 


1.5017'* 


1.46587° 


1.4591?° 
1.43867° 


1.47357° 


1.43287° 
1.44297° 


1.439175 
1.43987° 


1.408975 


1.34207° 


B2?, 205 
B4, 59 
B2',97 


B2, 219 
B2?, 194 


B2?, 196 
B2, 204 


B2, 204 

B2?, 193 
B2?, 196 
B2°, 460 


B2°, 459 


. | B2?, 196 


B2',92- 
B2?, 196 
Am 63, 
1768 
B3?, 389 
B2?, 185 


B10?, 267 


B2',99 


B10?, 268 


B10", 198 


B10, 275 


B107, 168 
B10?, 167 
B6?, 244 
B6, 259 
B9?, 315 
B9', 185 
B9, 459 
B9', 185 
B9?, 466 


. | B9?, 468 


B9', 281 


| B9", 281 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
No. Synonyms and Formula Mol. form. mB: b.p. Density Np 
wt. {specific rotation Cc Cc other 
and A,,,, (log &) Ma eth} ace solvents 
Acetic acid | 
a438|—,—.ethylester . . .| (CjH;)»>CHCO,CH,CH; ... nd (al), rh SF RST a? | Fhetetarckie IG eee nee i nate! | Meta eee B9', 281 
(AcOEt) 
a439|—,—,methylester .| (C,H;),CHCO,CH,....... 226:28) | mel’ pl(ACOEL),| OO) emit eerie |) stccvetteieei lire ereteiete Ty) 3) |S) etl are LACORS": | B97, 467 
If (dil al) 
Q a440| —,—,nitrile....... (CH), CHON aactsnittee 193.25 | pr (eth, peth), | 72-3 1ST 4t a TR hos | ce eee Pe SVP cella pe OS" B9?, 469 
If (dil al) (75-6) 
Q a441|—,diphenyl-....... Benzilic acid. 228.25 | mcl nd (w) 151 GSO UT sneer ete eee es OPT PN ove Des eliaace consulfs | B10?, 223 
(hydroxy)- (C,.H;),C(OH)CO,H vi (red) 
a442|—,—,,ethyl ester . . .| Ethyl benzilate. 256.31 | prornd 34 201E UF licracenterne LS62022 ae E's? Ih oe |cte con sulfs | B10?, 225 
(C,H;),C(OH)CO,CH,CH,| 
a443|—,—,methylester .| Methyl benzilate. 242.28 | mcl or tel cr 715 1B7EPR BNSF. cb | a PO SPOT, 2 hilo consulfs | B10?, 225 
(C.Hs)2C(OH)CO,CH, 
—|—,diureido-:...... see Allantoic acid é 
Q a444|—,ethoxy-........ Glycolic acid ethyl ether. 104512) | iheBvdanerestenrtlebxote eee 206 ET col DA O2NZOF 4 OAZ0R oki ey Alley Rl baller) ae aie ees B37, 170 
C,H;,0CH,CO,H 510 Uy ee 
a445| —,—,chloride..... CH, OCHICOCLMi ee ts: 122.55 [as Sate sicusqeretel eke eevee et 123-4 1.11702° | 1.420479 | d| djs Sy [Wee S stare ceatete B3?, 173 
49-50’ 
Q a446| —,—,ethyl ester ...| C,H;0CH,CO,CH,CH;...} 132.16 | 4" 214(1.92)  |........ 1587°° 0.97012° | 1.402979 | ...] s s Srl sist] seoset terete B3?, 172 
(15278°)} 0.99455° 
5272 
BSS INONINVE Eos cir, bchw.s, dines ee nates 242-36) (a]20=66:35: aileeeeeess #5522 01954570 ae esi Ones Saltillo chis B6?, 47 
ester 
a448|—-,.— methylester |C,H;OCH,CO,CH,......./ 118.13 |. 00sec cece liew ec ccss TAT -8 Pe) VOUT ere nine WAS Le Salle Ste] cavate'| cers otarahaate B3',91 
8449 | ———— piperazmum |/2C,H.OCH;CO, HC, Hy oN) 294.35: fice... is005 5 oe 201 SOME eahl. co feeies [iaetete ee tes Tt S He OL. ele wrcsens Am 70, 
salt 2759 
g450|\——(2-ethoxy-. ) | |lniclaciscinctteiiceiateciie ss os. 5 1180.21 |nd (lig), cr(w) ||103=47 FOE, io cc ciee a ficcraasse Ney | Seen ec B10', 82 
phenyl)- 
Q a451|—,(ethylthio)-..... CH SCH ICOLHE. Scones 201 SAe cto ene +85 164° U149729) (eee noe 1 il otal an 2a | Sees eRe ncs| (P. Be seine B3',95 
1095 
2452 —9-forenyls. <5. 5 Even esc htoctbcletvcederlea <5 224.26 | mcl nd (al) 138-9 DEB DOP TS cig rehencie liar erare acars ales [orewelllie oil Be sherfitoy eos: | eieie etane aya E13, 95 
Q a453|—,fluoro-......... FCH. CO LBs Sethieect ax: 78.04 |nd 35.2 1657°° 1369320) Ieee nace SR gel te osdel etaadl Pg ate. a ve eters B2?, 185 
Q a456|—,2-furyl-........ 2-Furanacetic acid. 126.11 |If(bz, peth) 68-9 TOZ=Se eS tee iliaenaees s |...]...]...] s*|MeOHs | Am62, 
1512 
a457|—,—nitrile....... Furfurylcyanide.;** wit PIOTSAl | ccceete ances lice crensae 78-807° | 1.085425 |1. At ay ie al arg ee Pee te C49, 
1695 
—|—,guanidino- ..... see Glycocyamine 
2 a458|—,hydroxy-....... Glycolic acid. rh nd. (w)s 2 SO een de 1 heer ws, totais at ey) | Pee B3?, 167 
HOCH,CO,H If (eth) 
a459|—,—,acetate...... Acetoxyacetic acid. nd(bzye GP-S PPA ASRS 2 | sh acoder see i B37, 171 
CH,;CO,CH,CO,H 
a460|—,—,—, ethyl EBthylidcetoxyacetate.--"|  #° 7146.14 | cdo s' shee ca cP ee ccesas MOSSO2 81h 4 12 7F | or es hee ene. © aas B37, 172 
ester Ethyl acetylglycolate. 
CH,CO,CH,CO,CH,CH; 
a461|—,—,amide ...... Glycolamide. Glycolic amide.| 75.07 |If(al), rh = {120 |........]/1.415'% |........ bs teh vate tts esses mint B3?, 173 
HOCH,CONH, 
a462|}—,—,anhydride...|Glycolicanhydride. = = |134.009|/pw § {128-30 |d ~~ |........J........ i i lista nae eae eee B3', 92 
(HOCH,CO),0 
a463|/—,—,,ethylester...|Ethylglycolate. = || |104.11].............]........ 1,08262°) |1;418025 4) oil va | Vd [eae ligated] @aeentes oe B3?, 171 
HOCH,CO,CH,CH, 
Q a464|—,—,methylester . | Methyl glycolate. 90:08) X-mentckiam seal seettxcas 151.1 NORE? We odor Ph llikcoul feel hero Geen tesserae wemnd B3?, 171 
HOCH,CO,CH, 
Q a465|—,—,nitrile....... Formaldehyde cyanohydrin. | 57.05|.............]<—72 |1836d |........ ARN oe! i B3?, 174 
Glycolonitrile. 
HOCH,CN 
a466 |—,hydroxy(4- p-locgomandelicacia. 91 OF 1278.05 | Feo nshscae pao | Aoaita Shue) a ema ene | sas 6% oc SAA) Neg 9 B10, 210 
iodophenyl)-,(d/) 
a467 | —,hydroxy- d-p-Isopropylmandelicacid |194.23 |If(w), © = =« | 153-4 uw ee de ee eee fee eee ee BS Ay hobo tn gett A B10, 279 
(4-isopropyl- [a]i,’ + 134.9 ah 
phenyl)-, (d) (abs al, 
c =4.06) 
a468|—,—(d/).......... C,:H,403. See a467........ 194.23 |nd(w) 199:2=60 |e ch st se diaterians, | acount: OM SAVE Nios Neer Nheveen vn wierece B10', 120 
a469)—,—(/) .. 0... C,,H,,0;. Seea467........ 194.23 |ta(20 %al), WS S=4 Bae | Sierriehe See Nells\ al tieidte ail scsvannceu aver OB ie Veil Valle call atae [etait stelerers B10, 279 
fel 135 s* 
(abs al, 
c=4.09) 
a470 | —,hydroxy- /-Mandelic acid. £52°16)|'ta; [al — 1580 133-5 [Pace 2 WSS 0ie olicesrcncete Shi Sel Vee [ss aas B10?, 114 
(phenyl)-, (D, —) /-Phenylglycolic acid. (w, c =2.5) chis 
C,H;CH(OH)CO,H — 187.44 (aa) 
Q a471|—,—{DL)........ dl-Mandelic acid. 152.16 |pl(w), rh(bz) | 121-3 d T3007) Gres cago SH] SVs [ENT || scsi cvs lleiaasee gael B10?, 118 
dl-Phenylglycolic acid. A" 252 (3.1), (119) 
C,H;CH(OH)CO,H 258 (2.0), 
265 (1.9) 
a472|—,—,—,(solvate). . |}C,;H;CH(OH)CO,H....... 152.16 |mel (bz +1) PAR dnaentpaiee Ab hae Precise | We erty cena RADen| lentil RENEE [e-Fehen (mat Weues eee eee B107, 118 
a473|—,_(L, +)....... d-Mandelic acid. 152.16 | pl (w), [a]3° yO ed craic vgh aed Some ane 7.3] fomeceae ens Su Se BVT avalos chls B10, 114 
d-Phenylglycolic acid. +156.6 yf 
C,;H;CH(OH)CO,H (w, c =2.9) 
a474|—,—,acetate(D) . . | /-O-Acetylmandelic acid. 194.19 |nd (w +1), O6.5-8. Ol socal abe mieten 6}v]v]vis |{chlv B10', 85 
C,;H;CH(O,CCH;)CO,H [a]2° — 156.4 (anh) s' CCl, é 


(ace) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Q a475 


2 a476 


a477 


a478 


a479 
a480 


2 a481 


a482 


a483 


0 a484 


ad8s 


a486 


a487 
a488 


a489 


a490 
a491 
Q a492 
a493 
a494 


2 a495 


a496 
a497 


a498 
2 a499 


a500 


a501 


a502 


2 a503 


Acetic acid 


—,—, acetate 
chloride (d/) 


—,—,amide (d/)... 


Soe 
ethyl-(D) 


=> DL)... 


—,—, ethyl 
ester (D,—) 


—,—,methyl- 
ester (D, —) 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


C,.H,;CH(O,CCH;)CO,>H... 


dl-O-Acetylmandely! 
chloride. 
C,H;CH(O,CCH;)COCI 

a-Hydroxy-a-toluamide. 
dl-Mandelamide. 
C,;H;CH(OH)CONH, 

/-N-Ethylmandelamide. 
C,;H;CH(OH)CONHC,H,; 


C,H;CH(OH)CONHC,H; . 
/-Ethyl mandelate. 
C,H;CH(OH)CO,CH,CH, 


C,H;CH(OH)CO,CH,CH, 


.| C,H;CH(OH)CO,CH,CH, 


/-Methy! mandelate. 
C,H;CH(OH)CO,CH, 


C,H;CH(OH)CO,CH3..... 


. |C,H;CH(OH)CO,CH3..... 


—,—,nitrile (D, +) | D( +)-Benzaldehyde cyano- 


——, (DE) 


——(L, -).... 


—,(3-hydroxy-4- 


methoxy- 
phenyl)- 


—,(2-hydroxy-5- 


nitropheny])- 
—,—,ethyl ester 


—,(3-hydroxy- 
phenoxy)- 
—,—,ethyl ester 


—,(4-hydroxy- 
phenoxy)- 

—,(2-hydroxy- 
phenyl)- 


—,—,amide 


—,(3-hydroxy- 
phenyl)- 


—,—nitrile...... 


—,(4-hydroxy- 
phenyl)- 


—,— Nitrile...... 


hydrin. D( +)-Mandelo- 

nitrile. CSH; CH(OH)CN 
C,;H,;CH(OH)CN 
C,;H,;CH(OH)CN 


Resorcinol-O-acetic acid... . 


Hydroquinone-O-acetic acid 


o-Hydroxy-a-toluicacid .... 


o-Hydroxybenzyl cyanide. . . 
m-Hydroxy-a-toluic acid... . 


m-Hydroxybenzyl cyanide . . 
p-Hydroxy-a-toluic acid .... 
p-Hydroxybenzyl cyanide... 


Diglycolamidic acid. 
HN(CH,CO,H), 


Mol. 
wt. 


194.19 


212.64 


151.17 


179.22 


179.22 
180.21 


180.21 


180.21 


166.18 


166.18 


166.18 


133.15 


182.17 


197.15 
225.20 
168.16 
196.21 
168.16 


152.16 


151.17 
166.18 


133.15 
152.16 


133.15 


152.16 


133.15 


133.11 


Color, 
crystalline 
form. 
specific rotation 
and /,,., (log &) 


cr (bz), amor 
(chl-peth), cr 
(w +1), nd 
(w +4) 


pl (bz or al) 


pl (chl-peth), 
[a]i® — 34.4 
{al co= 357) 
{aJi® — 103.6 
(ace) 

pl (bz-peth) 
(peth), [a]3” 
— 128.4 (chl, 
c = 6.67), [a] 
—200.2 
{CSC = 2) 

nd (peth) 


(peth), [a]3? 
+205.1(CS,, 
c =0,7) 

cr (peth) 
[ol5? 
—131.5(w) 
[oJi® — 214 
(CS,) 

pl (bz-lig) 


cr(peth) 
[a]2° + 133.6 
(w) [al 
+ 252 (CS,) 
nd, (a) 3361 
+46.9 (bz) 


ye pr 

rd thx —eth 
250 (2.05), 
255 (2.12), 
263 (2.10) 


nd 

pr or pi(al) 

nd or pr (w, to) 
pr (w, bz) 


nd (to), 
pr(w +4) 

nd (eth), 
pr (chl) 
JO0-1N HCI 271 
(3.3), 
JO-1N NaOH 
293 (3.6) 

If (al-chl) 

If (chl or bz), 
nd (al) 

nd (bz-lig) 


nd (bz-lig) 


pl (w) Aalk 
245 (4.01), 
294 (3.46) 

nd (w) 4”! 
225 (3.9), 
278 (3.2) 

pl (w), mel pr 


rh pr 


5344 


158-9 
55 
154 (hyd) 


147-9 


118 
154 


117-9 
1314 


52-3 


149-S1 


69-70 


247.5 
(225d) 


Density 


1.1756?° 


250 dd 1.17567° 
14429 


160°? 


1.17567° 


sub 


satel Pe anaes 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-94 


Solubility 
other 
at ese be 
viv v |chlv 
v|...] v |chlv 
ligv 
v' | 6 8? || oauraemeeian 
8. | Si.) ‘Sy\eS eens 
s | s]|s | s |pethd 
§ | 8 i eseperee CS,s 
lig s* 
8 | 8S | eeaieee CS,s 
ligs 
S i) Sultan CS, s 
lig s* 
s s | s |chls 
peth s* 
S,.\|, acl eee s" |chls 
peth s* 
s s | s |chls 
peth s* 
S> |S» | hoa | heretofore ere 
8. |. So) .«s() .epeeeereeeneeeeee 
s: | S\ |..;]conl) sane 
Suilaas SP inne 
SAS 6 |chlé 
8) 40) s |chls 
lig 6 
S| ces} = seleee tos" 
oes ice s* |lig 6 
wha) sealers tos’ 
8. | bereits chl 6 
sg") sc sleet ere chi s* 
Cia erg) leek s |chls"* 
s| s| s|osv 
ligi 
viv s |ligd 
s |] s |...).2.) See 
a nae ee Pow fs 
Vv |. Vv. |]. colane) 
i] i |o<0| 29.) See 


Ref. 


B10?, 120 


B10', 89 


B107, 122 


B107, 117 


B10', 89 
B107, 116 


B10’, 121 


B107, 114 


B107, 115 


B10?, 120 


B107, 114 


B10?,117 


B107, 123 
B10', 86 


B107, 268 


B10, 189 
B10, 189 
B6, 817 
B6, 817 
B6, 847 


B10?, 112 


B10, 188 
B10?, 112 


B10, 188 
B10?, 112 


B10, 189 


B10?, 112 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No Name Synonyms and Formula sits 
wt. 
Acetic acid 
Q a504 | —,—.dinitrile..... a,«’-~Dicyanodimethylamine. | 95.11 
Iminodiacetonitrile. 
HN(CH,CN), 
a505 | —,(3-indolyl)-..... Heteroauxin. 175.19 
Q a506 | —,iodo-.......... ICH CO FR aoe ayes ais cides 185.95 
Q a507 | —,—,amide ...... ICH[ CONE becca? 184.97 
Q a508 | —,—,ethylester .. .| ICH,CO,CH,CH3......... 214.00 
Q a509 | —,(2-isopropyl-5- | Thymoxyacetic acid. 208.24 
methylphenoxy)- 
a510:)|\—,(4-lgopropyl- | | ic tie teta celeeaetacceecrete ee 177.25 
phenyl)-, amide 
a512 | —,Isothiocyanato- .| Carbethoxymethyl isothio-. .} 145.18 
ethyl ester cyanate. 
SCNCH,CO,CH,CH, 
Q a513 |—,menthoxy-(J) ...| 2.2.0... cece eee ee 214.31 
25145) — — chloride ()) iii) c See awn oh vere ieee wales 232.75 
Qa515 | —,mercapto-...... Thioglycolic acid. 92.12 
HSCH,CO,H 
a516 | —,—,acetate...... Acetylthioglycolic acid. 134.16 
CH,COSCH,CO,H 
2 a516' |—,—,amide,N(2- |Thionalide. 217.29 
naphthyl)- 
C,)9H$ NHCOCH,SH 
Q a517 |—,—,—,N-phenyl- | Thioglycolic acid anilide. 167.23 
HSCH,CONHC,H; 
© a518 | —,—,ethylester ...| HSCH,CO,CH,CH3....... 120.18 
a5i9' | ——,(2-mercaptos | | ||| Seteerciseloeieetecte cs .0.0 siooes 168.23 
Pheny!)- 
2 a520 |—,methoxy- ...... Methylglycolic acid. 90.08 
CH,0CH,CO,H 
a521 |—,—,amide,M(4-_ | p-Phenetitide methoxvacetic | 209.25 
ethoxypheny]l)- acid. 
Q a522 | —,—.,chloride..... CH,OCHICOGE a sie wncten 108.53 
Q a523 | —,—,ethylester . ..| CH;0CH,CO,CH,CH;....| 118.13 
Q a524 | —,—,methylester | CH;0CH,CO,CH,........ 104.12 
2 a525 | —,—,nitrile....... GCHZOCHGON Freer ccicietnt 71.08 
a526 | —,—,piperazinium | 2CH,;,0CH,CO,H.C,H,0N, | 266.30 
salt 
a527 | —,methoxy- C.H;CH(OCH;)CO,H..... 166.18 
(phenyl)-(D, —) 
a528 | —,—(dl) ......... C,;H;CH(OCH;)CO,H..... 166.18 
A529 "ee (4-anethony-2-) | ste Sa he ee eeoeeeiels ate 0: 211.18 
nitrophenyl)- 
a530 | —,(2-methoxy- Pyrocatechol methyl ether 182.18 
phenoxy)- O-acetic acid. 
a531 | —,(3-methoxy- Resorcinol methyl ether 182.18 
phenoxy)- O-acetic acid. 
a532 | —,(2-methoxy- o-Methoxy-«-toluic acid. 166.18 
phenyl)- 
a533 |—,—,nItrile....... o-Methoxybenzyl cyanide. 147.18 
o-Methoxy-a-tolunitrile. 
2 a534 | —,(4-methoxy- Homoanisic acid. 166.18 
phenyl)- p-Methoxy-«-toluic acid. 
2 a535 |—,—,nitrile....... p-Methoxybenzyl cyanide. 147.18 
p-Methoxy-a-tolunitrile. 
— |—,methylguanido- | see Creatine 
BIST ese (eemmetiny Stim |) fo Fo .cfe ainsi oie sieierevossionsia ee 189.22 
indolyl)- 
2 a538 |—,(1-naphthoxy)- |C,o»H30CH,CO,H ........ 202.21 
Q a539 |—,(2-naphthoxy)- |C,)HSOCH,CO,H........ 202.21 
Q a540 | —,(1-naphthyl)- .. .| «-Naphthaleneacetic acid. 186.21 


C,,H3CH,CO,H 


Color, 
crystalline 


form, 
specific rotation 
and 4,,,, (log «) 


If(al), cr(w) 


If(bz), pl(chl) 
A” 282 (3.70) 

pl (w, peth) 
A" 224 (2.71), 
273 (2.66) 

cr (w) 

oil 

nd (dil al), 
cr (bz) 

pl (bz) 


red in air 

cr (eth), [a]? 
—92.93 
(MeOH) 

[olb° 


— 84.8 (chl) 


AwepH= 10 


240 (3.26) 


e )McOH 


231 (3.53) 
nd 


nd (w oral) 
pl (w, bz-lig) 
hyg 

nd (dil al) 


cr (al) 

nd (peth),[a]5° 
— 150.0 (al), 
—~168.5 (w)? 

pl (lig) 

yend (50 % al) 

nd (w) 

nd (w) 


nd (w) 


pr(bz-lig) 
pl (w) 


(ace) 


pr 

pr (w) Ac! 
272 (3.69), 
311 (3.14), 
325.5 (3.25) 

wh nd (w) 


170 


68.5 


133 


b.p. 


Densit 
A y 


734 


110*° 


NG Gs 


128-31"! 


120° 
96° 
158-91” 
115-8?-5 


12325320 


1.187129 |1.41967° 


1.0118'* |1.40507° 
1.05113° | 1.39627° 


0.94922° | 1.38312 


meat il we 


1.08452° | 1.5309?° 


1524¢ 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 
Ref. 
other 
alas solvents 
SOR 5 |chlé B4', 481 
Vi} 8. |) 8. est iiichl 6, s* B22?, 50 
Scale .| peth s* B2?, 206 
stlite: sted |{ sete voll) cecavell evoke referee ens B2',99 
| BS Hii oes |i scorel|| eters stots ee © B2?, 206 
viv Sul epeeeeeeae B67, 499 
s| 6 Se ivercrerractis « B9, 561 
eaefl Biles ell) S* }. Me B4', 480 
Vi Bl v .| OSV B6', 25 
tats (a ll Lan ne Ld a B6', 25 
OG GON | eee stersi|i a overeat. er B3?, 175 
Fis z:315;|| oa, B3', 96 
5 et IPs ol oe tel ees OSV C29, 3330 
viv 6 | ligd B12', 265 
BO a Eos ccs Seen B37, 180 
Vy s |ligd B10', 82 
Se CS lem ate atcorsewerets B3?, 170 
VEPEVE Incl ieratellitatererere sees B13, 489 
ales ss chlv G55, 
18727 
wil ov Oss B37, 172 
Vall evel -s .| oss B3?, 171 
suis s .| ac, alk, B37, 174 
oss 
s TiAl lhe rs'| | erated | itereravacatess, Am 70, 
2759 
Stis.| 8 .| lig s* B10',85 
ao a We Fs lig 6, s* B10', 87 
8) lech cere hevess aa s" B107, 113 
viv s |aas B67, 784 
ligi 
PANAMA tered] | crete ||| severe aces B6, 817 
vi|vividv |tov® B10, 188 
chlv 
aav 
lig 6 
nea (ek eeoe|| S™ [penetrates | B1OA2 112 
Ve ls s’ | lig 6 B10?, 113 
Perea We se |<. a2 ORS ee B10?, 113 
SHES hse chl 6" B22, 69 
ee ae a A B67, 580 
SpleS wiles <i |lienc aas B67, 602 
6} vj|v]s |chlv B97, 456 
oe aas 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


| stan Ref. 
h other 
ALU CIES solvents 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
Wt. | specific rotation 
and A,,,, (log &) 
Acetic acid 
a541 | —,—,amide...... CyoHiCH,CONHG «.....2.. 185.23 | nd (w, al) 

Q a542 | —,—,nitrile....... ip tha CHGGN ia cieieleiere ciara 167.21 | wx so 

a543 | —,(2-naphthyl)-, C,)H$CH,CONH, 185.23 | If (w) 
amide 

a544 | —,—nitrile....... GHP GHUEN EE crcciccor. 3 167.21 | nd or If (dil al 

or tetralin) 

a545 | —,nitro-.......... OJNCH, COL eee 105.05 | nd (chl) 

a546 | —,—,ethylester . . .| NO,CH,CO,CH,CH; ..... 13301 ele 70 (222) 

aS47) NV Q-nltros Wire civieiersic eitieic ein’ isicieroie afevos 197.15 | pr(w) 
phenoxy)- 

a548 | —,nitro(phenyl)-, a-Nitrobenzyl cyanide. KG 245 | ee tactoters. 0 
nitrile C;H;CH(NO,)CN 

MadS49NS—(2-nitrose) PA sci casts he ts wirisbolels,-priaueieresecve 181.15 | nd (w), 

phenyl)- pl (dil al) 
A" 259 (3.75) 
a550 | —,—,nitrile....... o-Nitrobenzyl cyanide. ..... 162.15 | nd (al-w), 
pr (aa oral) 
‘ASS Ui (s-nitro=. $9) stages th ores clebcicie ccna reds a 181.15 | nd (w) 
phenyl)- 
a552 | —,—nitrile....... m-Nitrobenzyl cyanide. 162.15 | (eth-lig) 
Oa553 i AAenitros. Wi sei sewatevacsteteietevaleie-e. ste. s «ep clvws 181.15 | pa yend (w) 
phenyl)- A" 272 (3.98) 
Q.a554 | —,—,nitrile....... p-Nitrobenzyl cyanide. 162.15 | pl A" 262 (4.81) 
a555 | —,—,piperazinium | 2(C,H,NO,).C,H,0N3. 448.44 | cr (al) 
salt See a5S53 
a556 | —,(2-nitro- o-Nitrobenzoylformic acid. | 195.13 | pr(w +1) 
phenyl)oxo- o-Nitrophenylglyoxylic acid, 
a557 |—,0xo-,.......... Glyoxylic acid. Aldehydo- 74.04 | rh pr (w +4) 
formic acid. OHCCO,H lds, 
565 (0.1), 
576 (0.9), 
580 (1.0), 
584 (0.9) 
Q a558 | —,oxo(phenyl)-... .| Benzoylformic acid. Phenyl- | 150.14} pr(CCl,) 
glyoxylic acid. 
C,H;COCO,H 
Q a559 | —,—,methylester | Methyl benzoylformate. 164.16} ye 
C;H;COCO,CH, 
Q a560 | —,—,nitrile....... Benzoyl cyanide. 131.14} ta 
CsH;COCN 
a561 | —,—,nitrile oxime | Phenylglyoxylonitrile oxime. | 146.15 | lf(w), nd 
CsH;C(:NOH)CN 
a562 | —,oxo(2-thienyl)- | 2-Thienylglyoxylic acid. 156.16 | vit cr (w +1) 
a563 | —,oxydi-......... Diglycolic acid. Oxydietha- | 152.11 | mel pr(w +1) 
noic acid. 
O(CH,CO,H),.H,0 
a564 | —,—,dichloride...| Diglycolyl dichloride. 170.99 tice chee son <0 
O(CH,COC)), 
a566 | —,per-........... Acetyl hydroperoxide. 76.05 | A* <240 
Peracetic acid. (> 1.4) 
CH,CO,0H 
Q aS67 | —,phenoxy-....... Glycolic acid phenyl ether. 152.16 | nd or pl (w) 
Cs;H,O0CH,CO,H a 
270 (3.10), 
276 (3.06) 
a568 | —,—,amide ...... C,H,OCH,CONH)........ 151.17 | nd (w, al) 
a569 | —,—,anhydride ...| (C;H;O0CH,CO),0O........ 286.29 | If (eth) 

Q a5S70 | —,—,chloride..... CH OCH COG nasa 170.60 | loticenec. te ane 
a571 | —.—,ethylester ... CH .OCH{ CO) CH, CHa.) S0:21i eee eee. oe 
a572 | —,—,methylester | C,H;0CH,CO,CH,....... ROG S1Si eet ers = cle 
a5S73 |—,—,nItrile....... Geo COCH-LCNi Ae eratin eH ee a 5 eee 


180-1 
sub 

32-3 

202-4.6d 


85.6-6.2 


158.2-8.5 


39-40 


153-5 


116-7 
205.5-9.5 
(cor) 
123 
(156-7d) 
(anh) 
76-7 
(hyd) 
70-5 
(+4w) 
98 (anh) 


66 


127-8 


91.5 (anh) 
58-9 
(hyd) 


148 


b.p. Density 


147-5112 


105 1.22615 | 1.39747° 


245 1.14933° | 1.5155?° 


1.09912° |1.5246?° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-96 


é* 


Ww 


E12B, 
3267 
E12B, 
3268 
E12B, 
3275 
E12B, 
3275 


B2?, 207 


dilalks 


B2?, 207 
B6?, 211 
B9?, 313 


B9?, 311 
B9?, 311 


B9?, 311 
B9?, 312 
B9?, 312 
B9?, 313 
Am 70, 


2759 
B10', 315 


| B37, 385 


B10’, 454 


B10?, 455 
B107, 457 
B10?, 457 


B18, 407 
B3', 90 


B3, 240 
B2°, 379 


B6?, 157 


B6, 162 


B6, 162 
B6?, 158 


B6?, 157 
B6, 162 
B6?, 158 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and A,,,, (log e) 
Acetic Acid 
Q a574 |—,phenyl-........ Phenylethanoic acid*. 136.16 lf, pl (pethy 
a-Toluic acid. A" 247.5 
Cs;H;CH,CO,H (2.05), 258.5 
(2.26), 267.5 
sh (1.85) 
2 a575 |—,—,amide ...... a-Toluamide. 135.17 | pl or lf (w) 
C;H;CH,CONH, 4242 (2.04), 
258 (2.33), 
264 (2.29), 
268 (2.12) 
a576 |—,—,—,N-methyl- |C;H,;CH,CONHCH...... 149.19 |cr (bz) AM<coH 
258 (2.3) 
a577 |—,—,—,N-phenyl- | «-Phenylacetanilide. 211.27 |pr (al) A" 
CsH;CH,CONHC,H, 244 (4.26) 
a578 |—,—,anhydride .. .| a-Toluic anhydride. 254.29 | pr or nd (eth) 
- (C5H;CH,CO),0 
Q a579 |—,—,chloride..... Phenacetyl chloride. 134.60). F. Sacto tmten ores, |e wre 
a-Toluyl chloride. 
C,H;CH,COCI 
2 a580 |—,—,ethylester ...|C;H;CH,CO,CH,CH;..... 164,211/A°52201(3:26)) || sae te 
Qa581 | —,—,isobutyl ester.| Eglantine. 192 24 '| Sevmatlarsterttcnesehell re aeyace 
Cs;H;CH,CO,CH,CH(CH;), 
Q a582 |—,—,methylester | C,H;CH,CO,CH ......... USO18 i) e ccetsrbel gave wiate |] sieeretereeve 
Q a583 | —,—,nitrile....... Benzyl cyanide. a-Tolunitrile.| 117.15 | 4"'258 (2.25), | —23.8 
C,H;CH,CN 264 (2.15) 
Q a584 | —,—,2-phenylethyl| CSH;CH,CO,CH,CH,C,H;]| 240.31] ............. 26.5 
ester 
a585 | —,—,piperazinium | 2C,H;CH,CO,H. C,H,,.N,;.| 358.44 | nd (al) 146.5-7.5 
salt 
81536))|"=—,3-pymemy la. o.scs ers || oko aS aretoriwvelayataracers fedtevereherate 260.30 | nd or pl (PhCl) 
a587 | —,sulfo-.......... Sulfoethanoic acid*. 140.12 | hyg ta (w +1) 
HO,SCH,CO,H 
a588 | —,2-thienyl-...... 2-Thiopheneacetic acid. 142.18 | cr(w) 
Q a589 | —,thiolo-......... Ethanethiolic acid. 76.12 | ye AMcoH 
Thioacetic acid. 240 sh (2.10) 
CH,COSH 
2 a591 | —,—,ethylester ...]| CH;COSCH,CH,......... LO4T8 | Seve csc: setereveretere Wi Ryaretacsyers. 6 
a592 | —,thiolo-thiono-...} Dithioacetic acid. Methyl 92.18 }ye-redoil §|........ 
carbithionic acid. 
CH,;CS,H 
Q a593 | —,thiono-,amide. . .| Thioacetamide. 75.13 | cr (al), pl (eth) 
CH,;,CSNH, A" 210 (3.66), 
260 (4.08) 
a594 | —,—,—,N-phenyl- | Thioacetanilide. 151.23 | nd (w) 
CH,;CSNHC,H, 
a595 | —,2-tolyl-........ o-Methyl-a-toluic acid. 150.18 | nd (w) 
2a597 |—,—,nitrile....... o-Methyl benzyl cyanide. 152513) AO 262\(2.43)\ lh Sop cie ea 
o-Methyl-a-tolunitrile. 
a598 |—,3-tolyl-........ m-Methyl-a-toluic acid. 150.18 | nd (w) 
a599 |—,—,nitrile....... m-Methyl benzyl cyanide. PSUS | APMG Ey wiae 6 tl cceteer 
m-Methyl-a-tolunitrile. 
Q a600 | —,4-tolyl-........ p-Methyl-a-toluic acid. 150.18 | ndorpl(alor | 91-3 
w) 
Qa601 | —,—,nitrile....... p-Methyl benzyl cyanide. 131.18 | A"! 267 (2.49) 18 
p-Methyl-a-tolunitrile. 
Q a602 | —,2-tolyloxy-..... o-Cresoxyacetic acid. 166.18 | lf (w) 156.8— 
A" 270 (3.17), | 7.4 
278 (3.11) 
Qa603 | —,3-tolyloxy-..... m-Cresoxyacetic acid. 166.18 | nd (w) 103-4 
a604 | —,4-tolyloxy-..... p-Cresoxyacetic acid. 166.18 | nd (w) 136 
Q a605 | —,tribromo-...... Br;CCOoE os facies = iste 296.76 | mcl 135 (133) 
a606 | —,—,amide...... Br; CCONH gcse tess 295.77 | mel pr (al) 121-2 
a607 | —,—,bromide ....} Br;CCOBr............... ERE ACCT Aan opin coin ton encore 
Q a608 | —,—,ethylester ...] Br;CCO,CH,CH3......... SZALBE || tsiais, 12. c9e-sus:0r0%e\)\ srateiaicisints 
a609 | —,(2,4,6-tribromo- | ...... 6... se cece cee eens 388.85 | nd (dil al) 
phenoxy)- 
Q a610 | —,trichloro- ...... Cl CCOGH Ss tipi a aictin 163.39 | dlq cr 
a611 |—,—,amide...... Gi. CCONEG a acnesaisathes 162.40 | mcl pr (w) 
a612 |—,—,—,N,N- Gl;CCON(G,Hs) 3) 3i<- 0p oe 218.52 |pr 
diethyl- 
a613 |—,—,—,N,N- GI, CGON(GH) 2500... e5 190:46 AC p bee cass 
dimethyl- 


1.0917’ 
1.2284 


17028° 
104-534 


1.168173° |1.53257° 


2277 | 1,03332° |1.49802° 
120-12° 
247 0.999 |........ 
123-514 
21876 | 1.063318 |1.50752° 
131-2°° 
234 1.01573° |1.52307° 
10712 
TWEE Wedd coke 


776° 1.0642° 
26-75 


116.47°° 


0.97923° 


120-376 
245-7745 
6d (241) 
133% 
265-7 
(sub) 
242-3 
12253 


0.99227? 


patie 5A Alle coun cee 
sub 
210-5 
86! 1 
225 
1487° 


238-9746 
109° 


230-3 5d }1.3907° 
84* 


1.501775 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-97 


a Density 
fal 


Solubility 
Ref. 
other 
ace) bz solvents 
.|CS,v B9?, 294 
ligi 
ea siks aniee B9', 175 
6 |chlv B9?, 300 
Sok! (BRP IR ecctiars B12, 275 
chls B9?, 299 
B Say]| pemen ore eters at B92, 300 
Sr cahiareval|lesrecvetacee® B9?, 297 
save) | aces | germs OR B97, 298 
siaysi] «or bietehe Wie B9?, 297 
Bots || ev acevavaveyevers B9?, 302 
Zoe | eieoll avciel Setmee Gee B9?, 299 
45,0] de cif cease Am 56, 
150 
SOR aus PAs tore Sate dil alk s El4s, 
consulfs| 441 
PhCls 
.|chli B4?, 531 
Pe cilia situps erattkelere 6 B18, 293 
Hered (ice kar B2?, 208 
ACH PI Roe AC B2?, 209 
chl v B2?, 212 
aay 
lig 5 B2?, 210 
alks B12?, 142 
Pe hacia B9', 207 
ORL aes B9?, 349 
ove ROSE, B9', 208 
PeOTwa. B9?, 349 
chls B9?, 349 
ERE IK B97, 349 
os 6 B6?, 331 
con sulfs 
pautee B6?, 353 
alks B67, 380 
alo al os RO B2?, 205 
chl 6 B2?, 206 
chls B2?, 206 
SAGA) hemeroncrari B2?, 205 
CS,1 B6, 205 
ligi 
Joel terete? B2?, 196 
Bl bs ee ince B2', 94 
Etre Lerre eeeare B4, 110 
chls B4, 59 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline b 
No Name Synonyms and Formula | Mol. form. a os Density Np 
Wl | specific rotation : 
and 4,,,, (log ©) 
Acetic acid 
a614 | ——,—,N-phenyl- | «-Trichloroacetanilide. 238.50 | If (dil al) 95-7 LOS=707 Shs 84-5 nie hess Aes 
Cl,CCONHC,H, 
a615 | —,—,anhydride...](CIl,CCO),0......-....--- SOSIZGH steiciae cer ous. lo tanersco ths 222-40) 4\'1.69082° s | masaase 
ioe 
36160. bromide nun,-|'Gl5CCOBE cere cisicietr7- 2 « - DIO) he sere Megeio Nit asass orale 143 L900} iets cies 
a617 | —,—,butylester.. .] Cl,;CCO,(CH,;);CH3......- 219:50)| Jaci hess ci|innes eae cae 277820452545 
a618 | —,—,sec-butyl ester, Cl}CCO,CH(CH;)CH,CHs | 219.50|...........--]--.20-- 93-44 1.26362" | 1.44837° 
a619 | —,—,tert-butyl GiCCO;G(CHE)s =. 2. ers. 219.50 | cr (pentane, 25.5 54-5’ 1.236335 | 1.439875 
ester MeOH) 37" 
a620 | —,—,chloride. ... . GI;CCOCI ee tates era sae PS USSF etree sol hoeetanas 4 118 1.62022° | 1.46957° 
a621 | —,—,2-chloroethyl | Cl,CCO,CH,CH,Cl....... 225895 male cies: ee alee oca 2 1.53573° | 1.48137° 
ester 100 
a622 |—,—,2-hydroxy- | Cl;CCO,CH,CH,OH...... 207.44 | aes was. Ahi ete 130-442. \01.5322° | 1.47757° 
ethyl ester 
Q a623 | —,—.ethylester .. .| Cl,;CCO,CH,CH;......... OWA oe eteeheca sce cated pretBee eels 1675-8 1.38362° | 1.45052° 
62 
a624 |= isobuty) ester.|| Cl; CCO,CH, GH(CH,)2.—- - | 21955052 ee cn | see ee se isa 1.26362° |1.44837° 
934 
Q a625 | —,—,isopropyl GILCCO,CH(CH,)>. >. <= 2OS A TNE ae vata rats GAlioi sbish pass 173.5747 | 1.30342° |1.44287° 
ester 65 5—15 
a626)| ——.2-methoxy-.|\Gl,;CCO,GH, CH OCH;-5.~ | 221.47 ie meneue ss. 14.6-4.8 |98.0- 1.38263° | 1.45637° 
ethyl ester 956i 
a627 | ——,methylester | Cl,CCO,CH............. W774 2 eee oo s -17.5 |153.8 1.48742° | 1.45722° 
44.5'? 
a628 ||\—,—,2(2-methyl-_||Gl;G€O,G(CH;);CH,CH3. «||| 233.52) fea... +s aillnae ss. oe 191238 15250529) Niecrreere 4 
butyl) ester 105° 
a629 | —,—.,3-methylbutyl] Cl,;CCO,CH,CH,CH(CH)),| 233.52 |...........00)eeeseee gece 1.23142° |1.4521?° 
ester 92-5"! 
a630 | —,—.nitrile....... GILGEN) Rosier icie dis ike.t 4439 ee setae tite ere =42 84.674! 1.440325 |1.44097° 
a631 | —,—,pentylester . .| Cl,CCO,(CH,),CH3....... 23352 Weekes ce ete & 0:ciol ete eee 220.3-2.3 1 247520 ee eepuver 
118°° 
a632 | —,—,piperazinium | 2Cl,CCO,H.C,H,0N, ..... 412.91 |cr(al) JQUH025* Wis azicie, Giewliterers kere tere eet 
salt 
a633 | —,—,propylester. .| Cl,CCO,CH,CH,CH;..... 2O5;4 Tilley tac ail eee nt 187 1.32292° || 1.450172 
69!° 
a634 | —,—.trichloro- ChCCOJCCh create «2 pA eS ies a Se 34 191-2 1673332 Ws .or ee 
methyl ester 73—4'° 
'a6359)-—,(2.4.5-trichloro=' ||| ee tex c ste ne eee 4c ccromant 255.49 | cr (bz) PSPSB)s  Niaacrrars Shall ects avemveelll iseceatrenteone 
phenoxy)- Pee Be] (153) 
287.5 (3.35), 
295 (3.32) 
£20636: $—1{2.4,6-trichlor@e <b icc. esi cre'epien aces weal 255.49 | cr (al) | 7 | beeen cae, =| RN Lege | (aca orn ha 
phenoxy)- JOIN HOI 
278.5 (2.82), 
286 (2.82) 
a637 | —,trifluoro-....... ECCO{H Eee eeeet een oto NUAO2i aes: ee. eae = 15:25) oes! S350 Nerney 2 
a638 | —,—,amide,N- Trifluoroacetanilide: 189.14 | (60% al) BIG). WeFese tee coe eean 
phenyl- F,CCONHC,H, 2*' 245 (4.04) 
a639 |—,—,anhydride...|(F,;CCO),0............... DIOOS i se eeiee ers: =65. 39.5—40.1| 1.49025 | 1.26975 
Q 2640 |—,—,nIitrile....... Fj CONG seni sevceiinos © 951034 Snctauee: saaclte mee se 63/97 OPH cis aah acu) eae 
a641 |—,triiodo-........ WeCOF oe so cknanh an aa 437.74 |yelf 150d Uh eee RL 2 oll cease 
a642 |—,trinitro-,nitrile |{(NO,);CCN.............. 176.05 | wx 41.5 220.exp) {2 2thk +... aera 
Q a643 |- \triphenyl-...... (GE) .CCO lH eee eens 288.35imclpn(al)slf 271 (67a) 2 sees kyla sis wes «fle ae 
(aa) 71) 
— |—ureido-........ see Hydantoic acid 
— | Acetic anhydride see Acetic acid, anhydride 
— | Acetoacetic acid . . . | see Butanoic acid, 3-oxo-* 
— |Acetoin.......... see 2-Butanone, 3- 
hydroxy-* 
== VACHON Tee cana see 2-Propanone, 1- 
hydroxy-* 
— | Acetonaphthone .. .| see Naphthalene, acety!- 
— | Acetone.......... see 2-Propanone* 
— | Acetonedicar- see Pentanedioic acid, 
boxylic acid 3-0xo-* 
— | Acetonicacid...... see Propanoic acid, 2- 
hydroxy-2-methyl-* 
— | Acetonitrile....... see Acetic acid, nitrile 
a644 | Acetonitrolic acid . .| Ethylnitrolic acid. 104.07 | yerh(w, al, SI-8d . de Bite eA sd antes 
CH,C(:NOH)NO, eth) 
— | Acetonylacetone, | see 2,5-Hexanedione, 
dioxime dioxime* 
{2 a645 | Acetophenone .... . Acetylbenzene. Methyl 120.16 | mel pr or pl 20.5 202.07°° |1.02812° | 1.537187% 
phenyl ketone A* 243 (4.12) (eke 
2 a646 | —,oxime......... C.H,C(: NOH)CH)........ 135.17 |nd(w) 60 yy toe RP rete, el tcaoo nce 
2*'246 (4.0) 1197° 


For explanations, symbols and abbreviations see beginning of tabie. For structural formulas see end of table. 


C-98 


Solubility 
Ref. 
h 
w | al] eth] ace} bz ena! 
i S|. wis.c/fte 4 ofl! gece | Nenehenaniematit B12?, 142 
én 
di cd iles aas B2?, 200 
Ghd, [6:8 illo dretlh Sat] reer B2, 211 
i) sil es}, SS seer B2?, 471 
Lilies Gs 8°), Meee B2°>,472 
1 Vos MeOH v | B2?,473 
d| dd) 2) ...415 cole B2?, 200 
d..}y.d" || ost. 5 i tnnel ee B2, 209 
od} v CChv B2°,474 
Toll heSiednes S Maia ident B2?, 200 
i Ste Meee, B2, 209 
it Hi Sea), 48 8, |] cepa B2?, 471 
TS ees S. ||| Stokes B2°, 474 
i | ov | Vv lsdodl beeen B2?, 199 
i.| sy]S.).4.4| 304 eee B2>, 473 
i | Ss. | (S: |\ssbetl ene atl tee B2?, 200 
Wl Me WA eee Rc ne. B2, 212 
i | Ss | S (|) celle eee B2>,473 
s | s* | i | 2. aeeal eens Am 56, 
1759 
i Ss Sil] 5 ol]. 2 ell| eee B2°,471 
s\\|j... Ss ehhs B3, 17 
ligs 
ies Vea eee Am 63, 
1768 
OT est 6 | ligd B6, 192 
S} s\‘lesidltS dieeedl See B2?, 186 
Vi Uh sheiedl ‘ss 91 alll ons olll so eee B12?, 141 
dali d iss. aas B2?, 186 
ay | lesa’ O86 alle olf eal De B2>,428 
s s Si leis a4) oe Ilione tea B2, 225 
d |i d@ } 'Si-\us)>5.51]:aeenenemener B2, 229 
iis eahed 5 |MeOHs, | B9?, 500 
aa, ligs 
CS, chl 6 
Sli 8 pS aleas .| OOSS B2?, 185 
i | sj s |) Saessichs B7?, 208 
con sulf 
s (og) 
5|v{ivi viv {chlv B7?, 216 
si ligv 


Acetophenone 
—,4-acetylamino-. . 


—,a-bromo-3- 
chloro- 
—,a-bromo-4- 
chloro- 
—,4-bromo-c- 
chloro- 
—,a-bromo-4- 
methyl- 
—,4-tert-butyl- 
2,6-dimethyl- 
3,5-dinitro- 
—,a-chloro- 


dimethyl- 


—,a-chloro-a- 
isonitroso- 

—,a-chloro-4- 
methyl- 

—,«,4-dibromo- 


—,a,a-dichloro-.... 
—,a,4-dichloro-.... 


—,2,4-dichloro-.. . . 


—,3,4-dichloro-... . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS <r 


sia | 
solvents 


Synonyms and Formula 


see Acetic acid, amide, 
N(4-acetylphenyl)- 

o-Acetylaniline 
C3H,NO. See a645 


m-Acetylaniline. 
C,H,NO. See a645 


p-Acetylaniline 
CsH,NO. See a645 


p-Aminophenacy! chloride. 
C,H,CINO. See a645 
H,CINO. See a645 


C,H,,NO). See a645 


see Chalcone 

see Chalcone 

Phenacyl bromide. 
CsH;COCH,Br 


C,H,BrO. See a645 


C,H,BrO. See a645 


m-Chlorophenacyl bromide. 
C,H,BrClo. See a645 

p-Chlorophenacyl bromide. 
C,H,BrClo. See a645 

p-Bromophenacy| chloride. 
C,H,BrClo. See a645 

p-Methylphenacyl bromide. 
C,H.BrO. See a645 

Musk ketone. C,,H,,N,0O;. 
See a645 


Phenacyl chloride. 
Chloromethy] phenyl 
ketone. CSH;COCH,Cl 


o-Chlorophenyl methyl 
ketone. CgH,CIO. See a645 

m-Chlorophenyl methyl 
ketone. C,H,CIO. See a645 


p-Chlorophenyl methyl 
ketone. C,H,CIO. See a645 


2,4-Dimethylphenacyl 
chloride. C,,H,,ClO. 
See a645 


Benzoylformyl chloridoxime. 


Cs;H,;COCCK(: NOH) 
p-Methylphenacyl chloride. 
C,H,CIO. See a645 
p-Bromophenacyl bromide. 
C,H,Br,0. See a645 
Phenacylidene chloride. 
C;H;COCHCI, 
p-Chlorophenacy] chloride. 
C,H,Cl,0. See a645 
C,H,Cl,0. See a645 


C,H,Cl,O. See a645 


199.05 


199.05 


199.05 
233.50 
233.50 
233.50 
213.08 


294.31 


154.60 


154.60 


182.65 


183.60 
168.63 
277.96 
189.04 
189.04 


189.04 


189.04 


Color. 
crystalline 
form, 
specific rotation 
and 4,,,, (log e) 


yecr 
A*' 226 (4.32), 
254 (3.75), 
359 (3.64) 

pa ye pl(al), If | 98—9 
(eth) 4" 
231 (4.36), 
255 sh (3.85), 
338 (3.28) 

ye mcl pr (al) 
A" 316 (4.30) 


ye pl 
pr (chl-peth) 


pr (al) 


nd (al), rh pr 
(dil al), pl 
(peth) A" 251 
ye 1"'236 
(3.69), 282 
(2.89) 
If (al) 2" 
253 (4.20) 
nd 


nd 


nd (al) 


nd or If (al) 


ye 


pl (dilal), rh, 
If (peth), A 
246 (3.92), 
280 (3.00), 
291 (2.86), 
329 (1.83) 

42" 238 (3.74), 
281 (2.88) 

4*" 240 (4.00), 
286 (3.02) 


A" 249 (4.23), 
272 (2.95), 284 
(2.70) 

nd 

If (bz), pr (chl) 

nd (al) 

nd (al) 


amor 


nd (al) 


Adil MeOH 


252 (3.95) 

290 sh (3.04) 
nd (peth) 

4a MeOH 

254 (4.16), 

290 sh (3.18) 


250-2 dd 
135%” 


289-90 


131-570 
1129 


25515775 


247760 
139- 
4i' 


227-8738 


1.32435 


1.201637 


1.21308 


1.49222° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-99 


1.68575 


1.549470 


CS,, aa, 
ligs 


B14?, 30 


B14', 367 
B14,49 


B14’, 141 


B7?, 220 


B7?, 220 


B7?, 220 
Am 83, 
4277 
B7, 285 
B7, 285 
B7?, 239 


C82, 
8988 


B7?, 219 


B7?, 218 


B7?, 218 


B7?, 219 


B7?, 249 


B10, 460 
B7', 165 
B7?, 222 
B7?, 220 
B7', 152 


B7?, 219 


B7?, 219 


No. 


a673 


2 a674 


Q a675 


a676 


a677 


a677? 


Q 2678 


a679 
a680 


a681 


a682 


a683 


a684 


2 a685 


a686 


Q a687 


Q a688 


2 a689 


a690 
a691 


Q a692 


2 a693 


a694 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Name 


Acetophenone 
—,2,3-dihydroxy-.. 


—,2,4-dihydroxy-. . 


—,2,5-dihydroxy-. . 


—,3,4-dihydroxy-.. 


—,3,5-dihydroxy-.. 


—,3,4-dihydroxy- 
B-methylamino- 


—,3,4-dimethoxy-. . 


—,3,5-dimethoxy- 


4-hydroxy- 


—,2,4-dimethyl- . . . 


—,2,5-dimethyl- . . . 


—,3,4-dimethyl- ... 


—,3-dimethyl- 
amino- 

—,4-dimethyl- 
amino- 


—,a-hydroxy- 


yap el Cea tO riateets 


—,2-hydroxy- 


—,3-hydroxy-.... 


—,4-hydroxy-.... 


—,a-hydroxy-4- 
methoxy- 

—,2-hydroxy-3- 
methoxy- 

—,2-hydroxy-4- 
methoxy- 


—,2-hydroxy-5- 
methoxy- 


—,3-hydroxy-4- 
methoxy- 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
Synonyms and Formula . Mol. form, 
Wt. | specific rotation 
and Amax (log e) 
3-Acetylcatechol.C,H,O;. | 152.16|yepr(bz-lig) | 97-8 
See a645 
Resacetophenone. C,H,O3. | 152.16 | nd orlf A**° 147 
See a645 232 (3.84), 
270 (4.17), 
316 (3.84) 
2-Acetylhydroquinone. 152.16 | ye-grnd (dil 204-5 
Quinacetophenone. C,H,O; al or w) A" 
230 (4.48), 
257 (4.04), 
370 (3.95) 
Acetylpyrocatechol. 152.16 |nd(worchl) 115-6 
C,H, 0 . See a645 4*' 230 (4.30), 
276 (4.00), 
307 (3.90) 
C,H,O;.Seea645......... 152.16 | cr (w) A*! 147-8 
218 (4.30), 
265 (3.90), 
321 (3.60) 
see Adrenalone 
Acetoveratrone. 180.21 | pr (dil al) 51 
C,9H,,03. See a645 A* 228 (4.21), 
272.5 (4.02), 
303.5 (3.88) 
Acetosyringone. 196.21 | nd (w), 122-3 
Ci9H,,04. See a645 pr(peth) 4*' 
302 (4.04) 
GyoHisOuSeea64Si5 20-5... TAS 21 eA252511(4.1'5) i oleevera <<) «70 
282 (3.23), 
291 (3.11) 
@yoH,0. See a645......... PAS 20 occa acerca, crore «|| ocfarsrzrayere 
Ci oH,,0: See a64S...... 2... 148:2115)"4? 249: (4.18)), Werte er 
282 (3.11), 
294 (2.90) 
C,ioH,3NO. See a645....... 163.22 | 4"! 242 (4.60), | 43 
360.5 (3.54) 
CioH,3NO. See a645....... 163.22 | nd (w, peth) 105.5 
A" 239 (3.82), 
334 (4.43) 
o-Acetylphenetole. 164.21 | pr (dil al), pl 43 
C, H,,0,. See a645 (lig) 
p-Acetylphenetole. 164.21 | pl(eth) 39 
C,9H,,0,. See a645 2*'270 (4.26), 
279 (4.23) 
Benzoyl carbinol. Phenacyl | 136.16 | hex pl (al or 89.5— 
alcohol. Cj(H;COCH,OH eth), pl(wor | 90.5 
dilal, +w), (anh) 
pr (lig) 734 
(hyd) 
Phenacy] acetate. 178.19 | rh pl (eth, 49-9.5 
CsH;COCH,0,CCH, lig or peth) 
o-Acetylphenol. C,H,O,. 136.16 | 4'*° 253 (4.00), | 4-6 
See a645 325 (3.70) 
m-Acetylphenol. C,H,O,. 136.16 |nd or lf 96 
See a645 A" 218 (4.30), 
252.5 (3.95), 
311 (3.60) 
p-Acetylphenol. C,H,O,. 136.16 | nd (eth, dilal) | 109-10 
See a645 A" 279 (4.15), 
315 sh (2.2) 
Anisoyl carbinol. 166.18 | pl (dil al) 104 
CoH 1003. See a645 
o-Acetovanillon. 166.18 |payend(peth | 53-4 
C,H 03. See a645 or eth-peth) 
Peonol. 166.18 |nd (al) 2"! §2-3 
C,H, 003. See a645 230 (4.0), 
273.5 (4.20), 
314 (3.90) 
CoH 1003. See a645...5...., 166.18 | pa ye pr (dilal) | 52 
4B 2275 
(4.60), 255.5 
(3.95), 357.5 
(3.78) 
Isoacetovanillon. 166.18 | cr (eth-lig) or cr| 67-8 
CoH 003. See a645 (w +1) 2" (+1w) 
231 (4.60), 91 (anh) 
274 (4.20), 
310 (4.04) 


C-100 


Solubility 


| sen Ref. 
. other 
Bf eth hace solvents 


B8', 613 


Density 


1.1800'*! 


6 |chli, Pys 


B8?, 294 


B8?, 297 


B8?, 298 


B8?, 301 


28628750 || Se ella ene ae B82, 298 
160- 

210-15 

CUO bE tee eee eee BS8?, 244 
22875. 1.012115 | 1.534029| i: jis: a4,clhaso]be ee eee B7?, 248 
1103 

232-37 | 0.9963° | 1.52912° B72, 248 
1073 

246-7 1.00903* | 1.541315 B7?, 248 
213319 

14883 dnc dd ce asilernsentd cs |eadlebwAhphl eel le oe B14, 45 
172=522! | 6. gais/ove-a ail, oiohds ol Via laeeis linea earl B14?, 32 
243-4 1.00367® |\....<.2.2%|eda}l 6Vahacvanlbtee eee B8, 85 
So owisie ae] ve vee me |e Reb SeE' [hate Viel Molt aeeelnee alee B8?, 85 
124-612) | 1.09633 | 0.00...) S*] ‘s:|) soiree B8?, 88 
(sub 

56') 

270 1116985 leroy B82, 89 
150-2!° 

21876, | 1.13072° | 1558429 | <dy|-co))| ool tees eer B8?, 81 
10617 

29675 — | 1.099299 | 1.534819 B8?, 84 
1535 

147-82 |\1.109099 |'1.5577207| 6. |v |. -¥ ls ol) ioe ool Rear B8?, 84 
sisiawa ning | Gee's ekcene |e eftbaysllents [lS | exec aes isn an B8', 618 
dio'eivee vu ll score ewaa | ome dadterofuele 2 lbristt-NiSl] ete cSt B8?, 293 
158° 1.31028 |1.54328! B8?, 294 
sibistsleloee |oeseeges| oveveveal ace S® | sche 4) Nee B8, 271 
aaicleleiene [eevee ee|agacione ste S* | a2. (*S" leh] eee ta B8?, 298 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and 4,,,, (log ) 
Acetophenone 
a695 | —,4-hydroxy-a- C,H 1003. See a645........ 166.18 |nd (bz), pr 
methoxy- (w +4) 
a696 | —,4-hydroxy-2- Isopeonol. Resacetophenone | 166.18 |nd (w) 
methoxy- 2-methyl ether. A" 230.5 
C,H 903. See a645 (4.00), 278 
(4.3), 309 
(4.0) 
Q a697 | —,4-hydroxy-3- Acetovanillon. Apocynin. 166.18 | pr (w) 
methoxy- CyH ,903. See a645 A*" 229 (4.6) 
275 (4.30), 
308 (4.00) 
a698 |—,5-isopropyl-2- 2-Acetyl-p-cymene. Carvacryl] 176.25 |............. 
methyl- methyl ketone. C,,H,,O. 
See a645 
Q a699 | —,2-methoxy-..... o-Acetylanisole. 150.17 |ye A" 211 
C,H 02. See a645 (4.32), 247 
(3.92), 306 
(3.58) 
Qa700 |—,3-methoxy-..... m-Acetylanisole. 150.17 | A*'217 (4.35), 
C,H 02. See a645 249 (3.94), 
306 (3.39) 
Qa701 | —,4-methoxy-..... p-Acetylanisole. 150.17 | pl (eth) 
C,H ,o0,. See a645 A" 217 (4.07), 
271.5 (4.22) 
Q a702 | —,4-methoxy-3- 4-Acetyl-2-nitroanisole 195.17 | nd (al) 
nitro- C,H NO,. See a645 
Q a703 |—,2-methyl-...... o-Acetyltoluene. 134.17 | A"! 242 (3.92) 
CH 0. See a645 
Q a704. | —,3-methyl-...... m-Acetyltoluene. 134.17 | A" 244.5 (4.05), 
CoH ,,0. See a645 285 (3.11), 
291 sh (3.08) 
Q a705 |—,4-methyl-...... p-Acetyltoluene. 134.17 |nd 4” 
CoH, 0. See a645 252 (4.18) 
Q a706 | —,2-nitro-........ C,H,NO3. See a645....... 165.15 | (al) A"! 257 
(3.78) 
2 a707 |—,3-nitro-........ C,H,NO;. See a645....... 165.15 | nd (al) 
A" 226 (4.35), 
260 sh (3.81), 
300 sh (2.90) 
Q a708 |—,4-nitro-........ C3H,NO3. See a645....... 165.15 | yesh pr(al) 2”! 
261 (4.15), 
298 sh (3.34), 
312 sh (3.08) 
a709 | —,a,a,«-trichloro-..| C;H;COCCI,............ 223:50]|Poetstag td cm ore 
Qa710 | —,2,3,4-tri- 4-Acetylpyrogallol. 168.15 | pa ye nd or If 
hydroxy- Gallacetophenone. (w) AMeOH 
C,H,O,. See a645 237 (3.93), 
296 (4.10) 
Qa71l | —,2,4,6-tri- 2-Acetylphloroglucinol. 168.15 | ye (in alk), 
hydroxy- Phloroacetophenone. nd(w +1) 
CsgH,O,4. See a645 
Qa712 | —,2,4,5-tri- 5-Acetylpseudocumene. 1622221). Sierras 
methyl- C,,H,40. See a645 
Qa713 | —,2,4,6-tri- Acetylmesitylene. 162.22 | A*'245 sh 
methyl- C,,H,40. See a645 (3.40) 
a714 | —,a,a,«-triphenyl- | «-Benzopinacolone. 348.45 | nd 
(a form) CsH;COC (C,H;), 
a715 |—,—(Pform)..... B-Benzopinacolone. 348.45 |nd (al) 
C.H,COC(C,Hs)3 
— | Acetopyruvic acid . .| see Pentanoic acid, 2,4- 
dioxo-* 
— | Acetosyringone... .| see Acetophenone, 3,5- 
dimethoxy-4-hydroxy- 
— | Acetovanillon ..... see Acetophenone, 
4-hydroxy-3-methoxy- 
— | Acetoveratrone .| see Acetophenone, 
3,4-dimethoxy- 
— | Acetoxime........ see 2-Propanone, oxime* 
— | Aceturicacid...... see Glycine, N-acetyl- 
— | Acetylacetone..... see 2,4-Pentanedione* 
— | Acetylbenzoyl.... . see 1,2-Propanedione, 
1-phenyl-* 
— | Acetyl bromide ... .| see Acetic acid, bromide 
— | Acetyl chloride .| see Acetic acid, chloride 
— | Acetylene......... see Ethyne* 
— | Acetylenedi- see 2-Butynedioic acid* 
carboxylic acid 
— | Acetyl fluoride... .. see Acetic acid, fluoride 
— | Acetyliodide...... see Acetic acid, iodide 


115 


<=20 


95-6 


38-9 


80-2 


b.p. 
ey 


21476 
89-92'° 
2207°° 
1092 
2267°° 
113"! 
15832 


202 
167'8 


246-7 


Density 


0.9562 |1.51817° 


1.08973° |1.53937° 


1.0343'° |1.54107° 


1.08183" 


1.0262 |1.52762° 


1.00702° | 1.5270 


1.00513° |1.53357° 


1.54687° 


1.003915 |1.541!5 


0.97543° |1.51752° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Cc 


101 


Seale 
tall he raed 
ots 
vi 
ons 
Ge ies 
5] s 
sh 
s 
Toes 
ij v 
v' | 6 
s 
nip 8 
s'| v 
Oa 
sh 
ri PAs 
els 
i 
i| 6 
s' 


Solubility 


b other 
ace! 021) solvents 


Stu Gv |\3" 

Bealiceds s 

Vales |S 
Shale 
SH |yoxers 

Salasu| sac 

s|s|os 

Sales leas 

s s 

Vv 

Vv 

Vv 

Vv 

Ss v| 6 

viv] 6 

Vv Vv 

Se [EO |S 

s 
s s 


Ref. 
lig 6 B8?, 302 
ligs B8', 618 
chlv B8?, 298 
lig 5 
alta movetsece B7?, 262 
Mater sad B3, 232 
De eisteers B8', 535 
Po coir B8?, 84 
Saaiere Rneatel B8', 538 
Banana B7?, 237 
= eRe B7?, 237 
chls B7', 238 
chil v B7?, 222 
RCE B7?, 223 
duaeeeee B7?, 223 
aaelreeaa B7', 152 
chl 6 B8?, 493 
aav 
ligv 
chl 6 B8?, 442 
aav 
CS,Vv B7?, 256 
aav 
aie eaareftacare B7?, 257 
chl,CS,s | C55, 
aai 22234 
chl,CS,s | B7*, 513 
aa s" 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 


specific rotation 


and A,,,, (log «) 


Achroodextrin 


a718 


a719 | Aconicacid ....... 


a723 | —,hydrobromide. . 


a724 | —,hydrochloride(/) 


a725 | —,nitrate(/)....... 


Q a727 


a728 


a729 | —,3-amino-....... 


a730 


a731 
Q a732 


—,—hydrochloride 
—,9-amino-....... 


a733 | —,2-amino-5(4- 
aminopheny])- 

a734 | —,9-chloro-....... 

a735 | —,3,6-diamino-.... 


—,6,9-diamino-2- 
ethoxy- 
—,9,10-dihydro- . . . 


—,9,10-dihydro- 
9-oxo- 
—,2-methyl- ...... 


—,9-phenyl- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


CzsH4,NOo. 


see 1,2,3-Propanetri- 
carboxylic acid* 
GHG NOioeeracern aes 


C;,H,,NO,,-HBr. 14H,0. 
Seea721 


C3,H,,7NO,,. HCI. 3} H,0. 
Seea721 

C34H47NO,,. HNO3. 
Seea721 

2,3,5,6-Dibenzopyridine. 


CysH,oN>-Seea727o. 2... 


EE RIL Tattiiw dds. 


Ci3HjoN2- 


C,3H,oN,. HCI. See a727... 
GUE iNenSeoal27 cies 


Chrysaniline. 
C,oH;5N3.2H,0. See a727 
C,3HgCIN. Seea727 ....... 
C,3H,,N3.Seea727........ 


Rivanol. C,,H,;N30. 
Seea727 

Acridan. Carbazine. 
ms-Dihydroacridine. 
C,3H,,N. See a727 

ms-Acridone. C,,H,NO. 
Seea727 


C,4H,,N. See a727 


CyoHiaNiSeeal27 26 wuss 


see Acridine, 9, 10-dihydro- 
9-0xo- 


see Propenal* 
see Sorbose (L) 


see Propenoic acid, amide* 


AMO 9 We ctefe essere 
If (eth), rh (w, 

al) 4" 216.5 

(4.6), 270 sh 

(2.1) 
amor,[a] +23 

Ai NHCI < 220 


rh If, [a]2° 


273 (3.03), 
280 (2.95) 

yesh pr (w), 
[a] — 31 (w, 
c =2.3) 

(w +34) 
[a]p — 30.5(w) 

fal2°—35(2 2% 
aq sol) 

th nd or pr (al), 
mel, orh 
(2 forms) 
A*' 240 (5.2), 
340 (3.8) 

yend (wor 
al+1) A" 
240 (4.7), 
260 (4.9), 
358 (4.0) 

ye-og nd (dil 
al or bz-lig) 
qt al—eth 
240 (4.5), 
280 (1.8), 
355 (4.1), 
440 (5.0), 
460 (4.9) 

red-br pr 
(peth), og nd 
(MeOH) 
Aai—eth 2 1 2 
(4.4), 243 
(4.6), 287 
(4.6), 350 
(3.1), 460 
(3.5) 

ye nd (dil al) 

ye nd (ace or 
al) 1"! 260 
(5.4), 410 
(3.9) 

yend (95 % al 
+2w) 

nd (al) 

ye nd (al or w) 
A*" 265 (4.8), 
290 sh (4.4), 
460 (4.7) 

yend 


241 (cor) 
(237) 


pl or pr (al) 169-71 
4*' 250 sh, 
290 (4.14) 

ye lf (al) 

4*" 379 (3.90), 
398 (3.95) 
ye nd (dilal) 


354 


134 


If, ye nd (al) 
As" 260 (4.49), 
360 (4.01) 


184 


C-102 


Density 


Solubility 


b other 
x ace) 521 solvents 


con sulfv 


Ref. 


C25, 
3018 
B18, 395 


C19, 
291 


C51, 446 


C51, 446 


M, 15 


B22, 462 


B22?, 376 


B22?, 376 


B22?, 376 
B217, 280 


B22?, 403 


B20?, 301 
B22?, 397 


B22?, 458 


B20, 291 


B21?, 280 


B20', 173 
B20?, 332 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt. 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


°C 


Acrylic acid 


Acrylicacid....... 
Acrylyl chloride... . 


see Propenoic acid* 
see Propenoic acid, chloride 
Cycloheximide. ........... 


see Urea, 1(2-bromo-2- 
ethylbutanoyl)- 
Tricyclo [3,3,1,1°*7] decane. 


see Purine, 6-amino- 

Adenine-9-d-ribofuranoside. 
6-Amino-g-ribofuranoside 
purine. 


Q a744 | §-Adenylic acid... .| Adenosine-5-phosphate. 
Muscle adenylic acid. 
Synadenylic acid. 


C,oH,4N;0,P. 


see Hexanedioic acid, 
monoamide* 

see Hexanedioic acid* 

see Cyclohexanone, 2- 
hydroxy- 

Adonite. Ribitol. 

d-Epinephrine. d-1-[3,4- 
Dihydroxypheny]]-2- 
methylaminoethanol. 

C3H,;,NO;) Seea746....... 


a748 


a749 | Adrenochrome (d/) 


a750 A*-Androstene-3,11,17- 


trione. C,,H,,03. 


see Benzene, 2-bromo-1,4- 
dihydroxy-* 

see 1,2,3-Nonadecanetri- 
carboxylic acid, 
2-hydroxy-* 

Py-tetrahydroserpentine. 
6-Y ohimbine. 
C,,H24N203. 


© a752 | Ajmaline......... 


Hs NEOnaas hs chicin date 


a753 


/-a-Aminopropionic acid. 
CH,CH(NH,)CO,H 


Q a754 |—(DL)........... 


CH,CH(NH,)CO,H....... 


a755 CH,CH(NH,)CO,H....... 


Q a756 


CH,CH(NH,)CO,CH,CH;. 
hydrochloride (d/) | HCl 


—,ethyl ester 


153.61 


pl(AmOH, 
30 % MeOH) 
[«]3° — 33 (chl, 
=i) 


268 
(sealed 
tube) 


nd (sub) 


235-6 


nd (w +14), 
(anh) 


[«]2° — 60.0 
(w,c = 1), 
—43.5(10% 
HCl, c = 2) 
A*' 260 (4.23) 
pw, nd (w, 
dil al) cr 
(+w, w—ace) 
[a]2° — 41.78 
(w) QwpH = 11 
255 (4.16) 


195d 
208d 
(sealed 
tube) 


pr (w), nd (al) 
[«]2° + 50.5 
(HCl) 
A” 290 (2.90) 
br (in air), pw 
[ali —53 
(aq HCl) 


nd 
A*' 232 (4.08), 
279 (3.93), 
312 (3.86) 
red-br rods 
(MeOH- 
HCO,H, 
+4w) 
[a] 4® — 106 
AwpH =6.5 
485 (3.3) 
nd (al), If (eth) 
[a]2° + 262 
(abs al,c = 1) 
(o]25 +281 
(ace) A235 


222 (cor) 


258d 
261- 
3(vac) 


pr (MeOH) 
[a]p* — 60 
(chl, c = 0.5) 
2"'225 (4.68), 
280 (3.91) 

pl(+3.5w,aq 
AcOEt) [a]? 
+144 (chl) 
4249 (3.9), 
290 (3.4) 

nd (w, al), 
(al? 13.6 
(6N HCl, 
c=1) 

orh pr ornd 
(w) Aw pH=10 
205 (0.7) 

th (w), 
[a]25 +2.8 
(w,c = 6), 
+9.55 (HCl) 

pr or hygnd 
(al) 


158-60 
(hyd) 
250-7 
(anh) 


314d 
(297d) 


295-6d 
(289d) 


314d 
(297d) 


87-8 
(129) 


b.p. 


Densit 
Ct y 


sub (vac) 


sub258 |1.424 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-103 


Solubility 


aah other 
ace} 921 solvents 


.|MeOHs 


chls 
AcOEt s 


Ref. 


B31, 27 


B1?, 604 


B13?, 525 


B13?, 523 


B14?, 157 


C31, 5397 


El4s, 
2979 


Am 76, 
1332 


J1954, 
1242 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, ma: bp. Density Np Ref. 
wt. |specific rotation c c other 
ad i Gog e) w | al] eth} ace} bz solvents 
B-Alanine 
Q.a756!| p-Alanine......... B-Aminopropionic acid. SU1O Mayr priale 207d" pee ene. MAST We Aer qcote i s B4?, 827 
H,NCH,CH,CO,H (199d) 
a757 | «-Alanine, H,NCH(CH,)CONHCH(CH;)CO,H 29816 © Nis den 2edel at 88431 scbee ss v B4?, 813 
N-alanyl-(/) 160.17 | If, [a]2° —21.6 
(w) AwPH=t 
270 sh (3.1) 
— |—,3-anthraniloyl-(/) see Kynurenine (/) 
a758 | —.N-benzoyl-(d). . .| CH,;CH(NHCOC,H;)CO;H | 193.21 | pl (w), [al?” 152442 Olhosiae ences || tee B9?, 179 
= 24 
(w,ic¢ = 1), 
+37.3 (alk) 
Qa759 | ——(dl)......... CH,CH(NHCOC,H,)CO,H | 193.21 | pl or Pr, If (eth) | 165-6 GAB aS caars | aieretn ocak s B97, 179 
awe =7 
248 (4.1), 
287 (3.1) 
a760 | —,—(/) .......... CH,CH(NHCOC,H,)CO,H| 193.21 [«]2° + 2.4 1 || CSc or | nate oe oll fare uecesrc é B97, 179 
(w,c = 1) 
— 37.3 (alk) 
a761 | —,N(carboxy- HO,CCH,NHCH(CH,)CO;H. cr (dilator w) j222=3 [caterer ae ebece | 1 optavions s B4', 497 
methyl)-(d/) 147.13 H 
1620 — AN (4-chlor0-) 7) iiisciaisiers hae oe creda ates 180.64 ||f (eth-peth) 1G Bote mn is a vie | CRIcIOOe Bt (piciclolidioe B12, 617 
phenyl)-, nitrile 
a763 | —,N,N-diethyl-, (C,Hs),NCH(CH;)CN..... 126.20 hencerstaieis.e c:o.2 ollkevesgertiots 8127 O:85722) iieewacee s G35; 
nitrile ait 1404 
Q a764 | —,3(3,4-dihy- /-Dopa 197,19)\\pli(dil'al) prior 285:50 tn epereterell| wre ew ercveafiere viene s B14, 399 
droxyphenyl)-(L) nd (w +SO,) 
[a]iS —39.5 
(w, p = 1.3) 
-12.7(4 % 
HClhic= 1) 
a765 |—,N-fumaryl-(DL) | Fumaroalanide. 187.15 |nd 2290 — WSFicy ato d ed GB dai|lns oath é s| C37, 2030 
HO,CCH :CHCONHCH(CH;)CO,H s* 
a766 | —,N-methyl-(d/). ..| CH;CH(NHCH;)CO,H....| 103.12 | rh pr (abs al) sinters SIL O2. |) vic.cterac)2-2)|> eer 6 B4?, 821 
280 
a767 | B-Alanine, CH,;NHCH,CH,CO,H ....} 103.12 | pl(al, +1w) SQ—100 fee alot elic.cocur c sreiemeteteratere Vv B4?, 828 
N-methyl- (+1w) 
146 
(anh) 
a768 | —,—,ethylester ...| CH; NHCH,CH,CO,CH,CH,; = ||... see ee] eee een ee 80?! 1.008238 | 1.44437° B4?, 828 
131.18 
a769 | —,—,nitrile....... B-Methylaminopropio- 84:13 bse cette cena: eavere eraverees 101-449 | 0.89922° | 1.43207 | s B4°, 1264 
nitrile*. 74'° 
CH,NHCH,CH,CN 
— | a-Alanine,3- see Phenylalanine 
phenyl- 
a770 | —,N-phenyl-, a-Cyanoethyl aniline. 146.19 | nd (bz or dil bY Ne ace oi RRR teal BERR C Coc i B12', 266 
nitrile C,H;NHCH(CH,)CN al), If (dil al, 5 
bz, eth) 
— | Alantolactone..... see Helenin 
— | Aldehydin........ see Pyridine, 
5-ethyl-2-methyl- 
— | Aldol............ see Butanal, 3-hydroxy-* 
R'al72 Aldrin Fcc se. Octalene. oe BW as NS aa ee 104245: Gee bicrci)l a: .c ares tcellbareceieteitiers i C44, 
2690 
— | Aleuriticacid...... see Hexadecanoic acid, 
9,10,16-trihydroxy-* 
— | Alizarin.......... see 9,10-Anthraquinone, 
1,2-dihydroxy-* 
— | Alizarin see 9,10-Anthraquinone, 
cyanine R 1,2,4,5,8-pentahydroxy-* 
— | Alkanin(d)....... see Shikonine 
Q2'a7 733 | (I ee ecrersicrateiste ove GeO sent etrscieait ls 288.30 | red brpr(bz, | 149 Clove. iiaisioaimcalnl pop oo pou i C30, 
sub), nd 1499.00! 1050 
(eth-al) 
(al@ — 157 
(bz) 
a774 | Allantoic acid ..... Dicarbamidoacetic acid. L764 jas (MeOH) Rt73d! else cilisesmeediellieeeeeine é B3?, 388 
Diureidoacetic acid. 
(H,NCONH),CHCO,H 
Qa775 | Allantoin......... Glyoxyldiureide. 158,12: {mel pl or. pr (yw)! }'238—40) eects fie ae el allieloiare ae 6 B25’, 379 
5-Ureidohydantoin. . Ss 
a776 | Allanturic acid... . . Glyoxalylurea. 5-Hydroxy- |116.08 |amorhygpw |turnsbr |........]........]...--00- 6 | i hotalkd |B25?, 388 
2,4-imidazoledione. at 180 i 
—= |Allene <5 <.2172 cone see Propadiene* 
a7? Alicia Sars.oea spine S-Oxodiallyl disulfide. O22 Tillis Pome ere ||| ssovsaac atone d WA TUT SEO cs Am 66, 
a778 | Allitol(D)......... D-Allodulcitol. USZ.18 cece cence 150=1\ . ihe SERA coca slices s Am « 
— |Allocholesterol . . . . | see Coprostenol a 
— |Allocinnamicacid | see Cinnamic acid (cis) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ee 


Color. 
crystalline emery cme 
Synonyms and Formula Mol. form, ES ¢ Density 
wt. |specific rotation other 
and A,,,, (log e) eth} ace solvents 


No. 


Alloisoleucine 
Q a779 -| CH,;CH,CH(CH;)CH(NH,)CO,H | If (w), [al?° 280-Id) |) Fsiees ctiattcuns | ceneciatt S| FSU Boi aee |) cools sOcteyte B4, 457 
131.18} —14.2 
(w,c = 2) 
a780 | Aliomucic acid..... Tetrahydroxyadipic acid. 210.14 | nd or pr 198-200 | ceed] Sere ara bts | Ot steaae se CM TE Ct ae] Bees teal cies een B3?, 376 
HO,C(CHOH),CO,H (w) (176d) 
ATS hy Allonic acid, poy de codecs dediateccs< eadaes 178.14 | pr(al) [a]#? 1207 We eeceeed RE Seidl acetates SAW Ocehyee oni «\)' + Ae Rane eepaiata:n B18', 406 
—6.8(w, s* 
c=11) 
— | Alloocimene A..... see 2,4,6-octatriene, 
2,6-dimethyl-* 
— ...| see Biuret 
— ....| See 1-Ureacarboxylic acid .. . 
0782) Allose (D). cjic<.< at. o\) qatvioiactngtas sterew ells eilove ah fale 180.16 | cr(w) TZ8-S SPI is ae. | caawcsnchane shee e Ss De Pea ltec lies «ill ectetna sine B31, 82 
[a]p +0.58 > ; 
+14.41 (w, 
c = 5) (mut) 
a783 C.H,20.,. Seea782......... 180.16 |\pr(dil'al)[a]2° 128-9" igeeees. eee. te eee Si] Obed. | Galles Hee’ Am 55, 
—0.58(al), 2167 
—1.90 + 
— 13.88 (w, 
c =5) (mut) 
a784 | Alloxan.......... Mesoxalylurea. 142.07 | whtcl, rh pr 256d BUDUUAC) |G cieteip 7= ll Stone ersteers Va (ESi|eets| Ses) aas B24?, 301 
Pyrimidinetetrone. (w +4), orh (anh) 
cr (aa, ace, (turn 
sub) pk at 
Amat 230) 
265 sh (1.9), 
AweH =6.8 
: 243 (3.40) 
78S) ||| AMoxanic ache sisi 65|)id 5 < scdieve ode eravayeivieie saves trove 160.09 | tcl pr (eth) 162=3d Deere Seccchecaverers'| ayaceecstis S| SMR fo e.5 Rcoyell e arercrececes B25?, 266 
a786,Alloxantin’ < .i.:2...4] faye dot. doe d RSH SE 286.16 | rh pr (w +2) 253—Sd revo al Os 8d. eter SMHS OST |...) RSE, B267, 335 
40.03NHCI (yeat s* 
270 (3.57) 225) 
— ...| see 4-Pentenoic acid* 
— | Allylalcohol ...... see 2-Propenol* 
— | Allylamine....... see Propene, 3-amino-* 
— | Allyl bromide...... see Propene, 3-bromo-* 
— .| see Ethanol, 2-allyloxy- 
— | Allyl chloride. ..... see Propene, 3-chloro-* 
— | Allylcyanide...... see 3-Butenoic acid, nitrile 
— | Allyl fluoride...... see Propene, 3-fluoro-* 
— | Allyliodide ....... see Propene, 3-iodo-* 
— .| see Isothiocyanic acid, ally! 
ester 
—_ ine ..... see 9,10-Anthraquinone, 1 ,8- 
dihydroxy-3-hydroxy- 
methyl- 
BIS Alootle ach hosel cl hae sila Miles wks siesisv wees 450:24 tog-ye nd (aa);, | 285d) HIM Gees. 5: doa ceca | ae ormens CD eapece Resear el be era raed NH,OH v | E13, 575 
yecr(w + 1) (> 285 oi alk s (red) 
exp) acs" 
2 a788 |Aloin............ Barbaloin. C,,H,,0,....... 386.36 |yend (al) LES Sea esas wns Matera as [tama hhac Ne s|s ]|o61]s | 6 |KOHs J1956, 
[e]> — 8.3 (150) chli 3141 
(dilal), 
—10.4 
(AcOEt) 
— |Alphol........... see Benzoic acid, 
2-hydroxy-, |-naphthyl 
ester 
a789 | Alstonine......... COPA s (74s JA 6 Bs Ciena aac 348-41) lyend (ace) Att) |. 2O0S=LOd! || Sirs sedeclloe ec thee oil ais + eoevee cfs eis: [itrers: [patos | hada Place |e eae B27?, 824 
250 (4.5), (> 300d) 
308 (4.3), 
375 (3.7) 
BI VAMIOOOA A) cic. cithdeaeis.< as. o's deve sishn sin ipitie'y Sens T8016: pr (MeOH-al)i | MOS=Si Me eeisccia. || 2s:21g)3.67 | ararsiacisiere s ea ich Nerney eae MeOH s* | B31, 83 
[o]2° +11.7 + 
33.1 (w, 
c = 7.6) (mut) 
RISION—(E By cisvsrscsho.» «: s5010 C,H,,0,. See a790 180.16 | pr (al, aa) Cy Ao Tey en oh oo caulocnee bool Remco SN TNS S Ss.) 0:02 | RR Am 56, 
—28.55 > Che 1153 
— 32.30 (w) 
(mut) 
a792 | Amalicacid....... Tetramethylalloxantin. 324.25 |cr(w) BASE ick bhewwncd Pe. See MeR aE hr igd he (a ee ee eae KOHs B267, 336 
C,2H\.N,Ox. 
a793 |Amarine.......... Co HUNG ots are 298.39 | pr(eth, bz-lig) | 136 d198. 4 |... .kitaell aoe i|s|s|...] s ]ligi B23?, 274 
a794 shydrate........ Cl HigN23H.0 ose. - 307.40 |priagal-t4w)) {1060 Wea... 5-2. 0.)2 2]. Seer SMe vo) e- <:] <=] oe meatus B23?, 274 
2a795 |Amaron.......... Benzoin imide. Ditolan 384.49 |tcl nd or pr 246 SUD Wy | Ssrertacstal | tnateseost. i 56") 5) 8" | cs” Ichi B23?, 304 
azotide. Tetraphenyl- (ace, al), nd CS,s 
pyrazine. (aa) aas* 
con sulf 
s (red) 
a796 | Amine, allyl CH,:CHCH,NHCH,...... TAGS lees roperamattits aie] Giger! eines 65. | lS eatemey 1406 S28 Bead Beas VNaVel ic elliiioso enna B4, 206 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No Name Synonyms and Formula Mol. form, a bp. Density Np Ref. 
wt. | specific rotation c c other 
and Aina, (log e) w | al} eth] ace) bz solvents 
Amine 7] 
a797 |—,benzyl CeEL-CHUN( CHE) yaseenne 259.36 | nd (al) Se OA Ayes HE 6| 6| v| v |v laaé B12?, 551 
diphenyl! Va 
Q a798 | —,benzyl ethyl N-Benzyl-N-ethylaniline. 211.31 | paye 34-6 285-67'° | 1.03419 | 1.593079 | i S|} \Sei] cebetisih bapelal | nagenonete tients B12?, 550 
phenyl C.H;CH,N(CH;)C.Hs éd 
18672 
a799 | —,benzyl ethyl N-Benzyl-N-ethyl-o-toluidine| 225.34 |/ye = |........ 230868 LSS avaliaee dma D>) 2-24) dae)! Sane lakes [eee ete B12, 
2-tolyl 1033 
a800 | —,benzyl methyl N-Benzyl-N-methyl-o- ZAPU 1 We tawsrenrs HO T2SS be arcersihotere|lerormtersl pars i s B12, 
2-tolyl toluidine. 1033 
a801 | —,benzyl C,;H;CH,N(NO)C,H; ..... 212.25 | yend (al) 5) Pe) Buliseeaco col meteor 2 ot meee eae i svn B12?, 572 
N-nitroso phenyl 
© a802 | —,benzyl phenyl N-Benzylaniline. 183.26 | pr(MeOH) 37-8 306-7 1.069813 | 1.611875 i S4|'"s B12?, 548 
C,H;CH,NHC,H; 4250 (4.1), (321775)| 1.029885 
294 (3.3) 171257° 
a803 |—,benzyl 2-tolyl ...| N-Benzyl-o-toluidine....... 197.28 | cr (al, eth) 60 300-57°° | 1.014285 |1.5861°° | i | s s B12?, 551 
176'° 
a804 |—,benzyl 3-tolyl- ..| N-Benzyl-m-toluidine ...... 197:28:|payeow Obes. <a Bi27°° 1.008385 |1.5845°° | i | 6] v}]sjv B12?, 552 
180'° 
a805 | —,benzyl 4-tolyl ...| N-Benzyl-p-toluidine....... 197.28 | yelf 19-20 31978 1.006485 |1.5832°° | i V | Vol cee ae B12?, 553 
181'° 
a806 | —,benzylidene C.H.CH:NC,H,.......- dea 133-20 |'2""245:4-14),. ick. oa toate 195742 0.93702° |1.53657° | i S | S| [82 GaN] Rotman B7?, 163 
ethyl 278 (3.1), aes 
290 sh (2.9) 
a807 | —,benzylidene C,H CHENCH xecciss ees L19:17) |: 42" 245.(4.18) ie. 2: sate 1857°° 0.967214 |1.55262° 8S | S| (80 )\chexe liane B7?, 162 
methyl! 90-1°° 
a808 | —,bis(dimethyl- Amino-bis(dimethyl P3730) |e aeiatrtel on oe 39.5 DSSS 4 || erated ors |losmecreten Be OA eo Am 75, 
phosphino) phosphine). sub 3869 
(CH3)2PNHP(CHs), 
— |—,tert-butyl ...... see Propane, 2-amino-2- 
methyl-* 
a809 |—,butyl diethyl, Bis(2-hydroxyethyl)butyl- LOU S2S.4) 5 a avecavavee a ete erererers tonal 273-57** |0.96922° |1.46252° | co} co} wo] s | B4, 285 
2'2”-dihydroxy- amine. 176- 
CH,(CH,),;N(CH,CH,OH), 80° 
a810 | —,butyl dimethyl ..} CH,;(CH,),;N(CH;),....... LOL CES Wik dictorcie Seavey ay aleaenye sick 0.72063° |1.39702° | co] «| wo} wo] o B4?, 632 
a811 |—,butylethyl...... CHS (CHa) s NH CHS CE yer RO LoD) etal oie teie eicteis ienatet ete 29ers 108-9 0.73982° |1.40407° co | co] co} o B4, 157 
a812 | —,sec-butyl CH,CH,CH(CH3;)NHCH,CH, (A S18h Oo) Agree e 98 0.739635 | 1.404315 co | co} co] o B4°, 307 
ethyl(d) 101.19 
a813\)| ==, =<(dl) sate ae GH.CH.CH(CH;)NHGH{CH; 9 |!... 4.0. 40een: —104.5 |97-8741 | 0.73582 |........ 2} co} | 0 B4?, 636 
101.19 
a814 | —,butyl ethyl, HOCH,;CH,NHCH,CH(OH)CH,CH, j........ 137° 1.03102° |1.46907° | s | s s C44, 
2,2'-dihydroxy- 133.19 yesh 7853 
a815 | —,—,3,2’- HOCH,CH,NHCH,CH,CH(OH)CH; > s........ 107-9! 1.03313° | 1.471879 | s s C59, 
dihydroxy- 133.19 yesh 6392 
— |—,cyano diphenyl | see Cyanamide, diphenyl- 
— |—,cyclohexyl see Aniline, N-cyclohexyl- 
phenyl 
Q a816 |—,diallyl......... INH(CH, GHGH) petasiaceti= SIGH Aram als Bo aarsraieiere 11 eo ae ieee 1.43877° s PWS aollrsaj(scocfos2c B4’, 663 
296 (0.91) 
Q a817 |—,dibenzyl ....... ints (Gls CAS Ran aneenaaco LOGE 2 ulaeee ot ae =26 300d V025622) 11057312 ° ue V | Vb bs «| Ban ee B12?, 553 
296 (0.94) 2707°° 
a818 |—,dibenzylethyl...|CH,CH,N(CH,C,H;),..... 905134) leach k Mrs: BOG mim. fl ENA ys [alae i| viv B12?, 553 
Lhe 
2 a819 | —,dibenzyl C,H;N(CH,C,.H;)......... 273.38 |nd or pr (al) 71-2 >300d | 1.04448° |1.6065°° | i 1-8) || aegis B12?, 554 
phenyl 226'° Ss 
Q a820 |—,dibutyl ........ NH(CH,CH,CH,CH5),.... | 129.25 | Ati-HNOs salt = 60 to! #1/11597¢? 0176702" 1.417722 5" | Gvaleypnlsmees B4?, 633 
301 (0.83) =59 4813 
Q a821 | —,di-sec-butyl..... [CHI CH. CH(CHAIENE oil 129-25) |e teas aaccers wieiss|| ouereterniet 13575° 0:753422 | 14162290) tyv\laismlieree| aes B4?, 636 
a822 | —,—,3,3’-di- [CH,;CH(OH)CH(CH;)],NH| 161.25 |yesh  ~—.......... 112-5? 0.97752° 1.416229 |) wil) vi hom ay, C49, 
hydroxy- 11689 
a823 | —,dibutyl,3,3’- Diisoamyl amine. US 7530) |i cieic.c neers —44 188 0.76722! |1.42357° | i We Me oh Me ESS ss B47, 646 
dimethyl- {(CH;),CHCH,CH,],NH 
Q a825 | —,dicyclohexyl....| 2.0.00... 0.00 eevee eee eeee TS133) enya aoc —0.10 255.87 |0.91232° |1.48422° | 5"| s | s Ss B12?,7 
éd 
13:5" 
a826 |—,didodecyl ...... [CH3(CH,),)9CH,],NH..... 353.68))||nocte cies s cisns a55=6. WehReboas lode edees asm antares Vv | vy 6. Am 77, 
485 
Q a827 |—,diethyl......... (CHLCHAINHaadenm detec 73.14 | As** — 48 $6,375 .10.70562° | 1.38642 |) svi"|, co), £8. Ihe urei[etenel veterans B4?, 590 
194.2 (3.47), fp —50 
222 sh (2.47) 
Q a828 |—,—,hydrochloride| (CH;CH,),NH.HCl....... 109.60 |If (al-eth) 227-30 |320-30 10479534 lhe ce eer vv} Vv | 6 Libeitas B4?, 592 
a829 |—,—,2-amino-2’- | N(2-Hydroxyethyl)ethylene- |104.15 |...........0.|eeeeeeee 238-40 |1.02543° |1.48637° | co | oo Slo B4, 286 
hydroxy- diamine. 1237° 
H,NCH,CH,NHCH,CH,0H 
— |—,—,2,2’- see Diethylenetriamine 
diamino- 
Q a830 | ——,2,2’- Diethanolamine. Diethylol- | 105.14 | pr 28 27178 | 1.096642°! 1.477679 | v |] v | 6 r) B4’, 729 
dihydroxy- amine. NH(CH,CH,OH), 154-510 
 a831 | ——,1,1'- | NH[CH(CH;)C,Hs],...... 225.34): yeu Sl 0 \ntuersiars 295-8 1.018!9 | 1.573 CW Poe Heol odo! Sancuocs< B12, 589 
diphenyl- 190° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


Color. 
crystalline bie eile aa | 
No. Name Synonyms and Formula Mol. form, MP. Density 
Wt. | specific rotation c other 
and A... (log «) ace 62! colvents 


Amine 
Q a832 | —,—,2,2’- NH(CH,CH,C,H;),....... 225:34 Ves eng hi boten 28-30 395 — 7003 Poaceae 17555072) i) |, valliWialie sl sn acs B12?, 593 
diphenyl- 1909'S 
a833 | —,diethyl methyl. . .| (CH;CH,),NCH; ......... STU UG ceretete Gig ce etsca Waree maces 667°° 0.7032 [387 935o vali va iva (calc el esindcester B4?, 593 
a834 | ——,2,2'- (CICH,CH,),NCH;.HC1 ...| 192.52 | hygnd 1) Ea eS) Oe eel lecarc onic VU WicSalteewi liek a] «sraprele takers Am 81, 
dichloro-, hydro- 5167 
chloride 
— |——,2,2- see Acetaldehyde, ethyl- 
diethoxy- methylamino-, diethyl] 
acetal 
a835) (= 2. (HOCH,CH,),NCH; ...... 119.17 | ceeeeeeees al coe eee 246-8747 | 1.037729 |1.46422° | co] wo] 6|...]...|.......-- B4?, 729 
dihydroxy- 123-5* 
Q a836 | ——,1°”- CH, OCHIN(CH,CH5) saree M1719 ||| som ererepereersrate lie teres clots MUG SERB crortteae:||aorqger SU ESPN SE icra) crore HCls B4?, 598 
methoxy- ahh 
5§3°8 
a837 | —,diethyl N-nitro . .| (CH;CH,),NNO, ......... DES.14 |b. cactacrvomeoettel erent Mert 2065525) iL OS7'20) | aaaee cae Oi OO OEE h siog cna all crete vet y oe B4, 130 
g3te 
a838 | —,diethyl (CH;CH,),NNO.......... 102;14 liye att) Eileen ss 176:9762e|'0!94222° 11 438622a nis) | Asai S2l ota |\ tellers ale or B4?, 617 
N-nitroso 233 (3.7), 
350 (1.95) 
a839 | —,diethylphenyl, | N-Phenyldiethanolamine. 181.24} pl (al) 58 QoS wll! SEAR fil unease OL VIG VEN Vl MENS SE, te B12?, 109 
2,2'-dihydroxy- (HOCH,CH,),NC,H; 
a8A0) | —— difarferyh . 2505) eects ease Seles ooeat se oe ei NTVZE We sctevete ayetavers ave ai erecta 135= 42'S LOSS ORES T6822: tel ieceit Siilissal eset seceeiens B187, 418 
102-3! 
Q a841 | —,diheptyl........ {CH,(CH;),],NH.......... 213.41 | nd 30 7 Al ade fl ae rete esl mercedes C3 ARG AIS cl teerat tb Goma B4?, 652 
134-6° 
Q a843 | —,dihexyl........ [(CH;(CH,).];,NHs-; 0.2. ASS 36Uhs vem ncrelsae HIRO h coat 192-5 tay|| S033 1.433 Ores) ess HE Sa | 2 | «oft eo R oe. B4?, 650 
112-4"? 
a844 |—,di-2-hydrine =| 6. wees 281.36 | nd (al) [a] 223: Rit Seaee dl] KEATS as fic SoMa. SPI | cae soe os 6 B13', 265 
dyl,1,1'-dihy- + 83.2 (dil 
droxy-(d) HCl .c: = 0:3) 
a845 | —._(dl) ......... C.isH,.NO,. Seea844...... 281-36 indor pli(dilal)) 205.9 | catetere stars |fisrarctaretesate | ejetaers eet Sf ove | ove] cAl-Vi sce B13', 267 
a846 |——_{/) .......... CisH,.NO,. Seea844...... 281.36)\ind (al), [a] beei2235 | Seperate | eee Oy Se EQN | ta eco os 6 B13', 266 
— 83.3 (dil 
HCl, c = 0.3) 
Q a847 | —diisobutyl...... [((CH;),CHCH,],NH....... a am | ee Len = 73.5) P3QEPOY |. cscs 1.409079 )//-6:\1) stfliyswlissi||| isi |... eens B47, 638 
( -77) —4976° 
Q a848 | —,diisopropyl..... ((CH,),CH]NHi.-......:- 101.19 | A*' 301 (0.82) —61 84700 O57. 169220 392462°R 850 || esel|! (sale Sal <8) || notes aoe B4?, 630 
a849 | —,diisopropyl N- Nitrous diisopropylamide. 130.19 | cr (eth, w) 48 194.5 0:942229) la thet «is r) s Sal ncraere cats & B4, 156 
nitroso ((CH,;),CH], NNO 76-81 '* sf 
2 a850 |—,dimethyl....... (CHS: NHASES ee 45.09 | 28 -93 7.4 0.680490) '1:3508 | lew | stliiswls||>-a)iasceace B4?, 550 
190.5 (3.51), 
222 (2.0) 
Q a851 | —,—,hydro- Dimethylammonium 81.56 | rh, nd (al) ETE Dy palisseiced ciaie = |herececovereike syaseiele orks vis iwWieesla~- jenlv B4?, 552 
chloride chloride. (CH,),NH.HCl 
a852 | —,—,hexafluoro- . .| Bis(trifluoromethyl)amine. | 153.03|............. — 130 67°) IM S6l Ck Teac aet | |e RE SS) erate | ciraneteess C35, 434 
(CF;),NH 
a853 | —,—,perfluoro- ...|(CF,),NF...............- 179025 he, ocexare atsnage sos s¥e\|| eroverehersters UD UMBRGD || ora /clesais ars Uisiaisct.sterets Hil eet tise tens Nepal lsncones J1949, 
3080 
a854 | —,dimethy] iso- (GH3);CHCHLNICH)) 25557 | MOLI 9U oereccvanaes ollie teiriel 80-17©° |0.70973° |1.39077° | s acv B4?, 638 
butyl 
a855 | —,dimethyl N- Dimethylnitramine. Nitric 90.08 | nd (eth) 58 1877°° 1109032) || 1.446272) ca) | Csi 86) 'S: | VS)) wantin B4', 342 
nitro dimethylamide. } 
(CH;),NNO, 
Q a856 | —,dimethyl N- Dimethylnitrosamine. TE.O8 VC AS Beste cts 1547°° TOOSO2 eT T.A358 25 Legh | ese], Siillarctal eiche|| stots cteteinicte B4?, 585 
nitroso Nitrous dimethylamide. 231 (3.85), 
(CH;),NNO 346 (2.00) 
a857 | —,dimethyl CH;(CH;,),N(CH3),2......- 1 ae rene Ena | ce, ere 123 0.7432° | 1.40837° | 65° Cell Pool nied Pomoc oot B4?, 642 
a858 BUG soRLS a NI siatecasyssesste. 609:--880 F £2) ae AST WEES Whe crater starahe |'srersce snetars Dou esi ie sel Onaase B12?,717 
s* 
a859 | —,dioctadecyl..... [CH,(CH,),,CH,],NH..... Oly aseisee oe dc 7324 amelie Sas Ce! S| RE i} il 6] i} 6 |chlv C35, 
3963 
Q a860 | —,dioctyl......... [CH,(CH,),CH,],NH...... ; 0.79682° Vllivel addline Ineroneneis B4?, 655 
a860'| —.di-2-octyl ...... (CH,(CH.),<CH(CH3)],NH | 241.47] ..........2..00fiseccsees 28 ISA 10:79482° || oo. oa i V2 NEVE \lnocteliecolell Nereis avert es B4, 197 
Q a861 dipentyl........ (CH,(CH,),],NH.....-.--- 1 tog Pe Sates ees cae eae Sere 202—37©° |0.77712° | 1.42727° |) 6 aoe (ote is | B42, 642 
a862 iCH,CH,CH,C(CH, KOH)CHLILNE Ii este is:2 20g ocicie]paariaes se 0.92642° | 1.4584° C53, 
217.36 16829 


Q a863 | —,diphenyl ....... N-Phenylaniline .......... E mel If (dil al) NGOS Fal avatesaler erste 
A*' 208 (4.33), 17972 
286 (4.29) 


a864 (C.H;),NH.HBr .......... MICHIE a 9 SPAT ee td Alber coe elivcr cout Hie | catalan Lh al arah ct ckayet esa B12, 180 


2 a865 .| N-Phenyl-o-phenylenedi- nd (w) | SIR ee Ne ratere ell haeoeter oss |) VOY ||lavelellia ere B13?, 13 
amine. C,,H,,N,. See a863 49s aot 5 
237 (3.95), 
280 (3.85) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-107 


a866 


a867 
a868 


a869 


Q a870 


Q a871 


a872 


a873 


a874 


a875 
a876 
a877 
a878 


Q a880 


a881 


2 a882 


a883 


Q a884 


a885 


2 a886 


Q a887 


a890 


a891 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
Name Synonyms and Formula Mol. form, EP: b.p. 
wl. |specific rotation Cc Cc 
and A,,,, (log &) 
F | 
Amine | 
—,—,4-amino- ... .| N-Phenyl-p-phenylene- 184.24 | nd (al), cr (lig) | 66(al), |354 
diamine. Aen 75 (lig) 552025 
black base P. 281 (4.18) 
C,,H,,N,. See a863 
—,—,4,4'-bis(di- Leuco base of Bindschedler | 255.37 | tetr pl(CS,) 119.(016):|);  2eReR 
methylamino)- green. C,,H,,N;. See a863 
—,—,4,4'-di- p,p'-Iminodianiline. 199.26 | If (w) 158 d 
amino- C,,H,3N3.- See a863 
—,—,2,2’-dinitro- | C,,H,N3;0,. See a863...... | 259.22 | If (al, ace Sb Mea 
MeOH), ye cr 
(al, aa) A"! 255 
(4.18), 264(4.22), 
420 (3.97) 
—,—,2,4-dinitro- | C,,H,N3;0,.Seea863...... 259.22 |yerednd(al) |157 ¥#|........ 
A 231.5 
(4.11), 350.5 
(4.23) 
—,—,2,4'-dinitro-. .| C,,H,N30,. See a863...... 259.22 | red nd (aa) 22223: \\yeeeaes 
(219) 
—,—,2,6-dinitro- . .| C,,H,N;0,. Seea863...... 259.22 | og If (al, aa) LOZ=8: “Meee. 
—,—,3,4’-dinitro-. .| C,,H,N3,0,. See a863...... 259;22)\ipaye(chiiaq | 207) — jcccmenen 
Py) (softens 
205) 
—,—,4,4’-dinitro-. .| C,,H)N3;0,.Seea863...... 259.22 | yend (al) 2ZUG=6.5 Tlisgetesisi ss 
A*' 232 (4.06), 
402 (4.58) 
—,—,2,4-dinitro- | C,,H,N3;0,.Seea863...... 275.22 | red If 195-6: | de a@tntes 
4'-hydroxy- 
—,—,2,4-dinitro- | C,,H,N,O,.Seea863...... 275.22 | dk ye nd (al) 139, - ‘lexatiekhe 
5-hydroxy- 
—,—,2,6-dinitro- | C,,H,N,O,.Seea863...... 275.22 | red vt nd (al) 1915 18 Dik aeanas 
2'-hydroxy- 
—,—,2,6-dinitro- | C,,H,N30,. Seea863...... 275.22 | ye brnd 12425) Ui peres ten 
3-hydroxy- (MeOH) 
—,—,2,2’,4,4’,6,6’- | Dipicrylamine. C,,H,;N,O,,.| 439.21 | payepr(aa),cr| 244d | ........ 
hexani See a863 (93 % HNO,) 
Aeth 
250 (4.10), 
372 (4.18) 
—,—,2-hydroxy- . .| 2-Anilinophenol. C,,H,,NO.| 185.23 | pr (w) 69-70 180-92° 
See a863 A"! 274 (4.2), 
298 (4.0) 
—,—,3-hydroxy- . .| 3-Anilinophenol. C,,H,,NO.| 185.23 | lf (w) 81.5-2 340 
See a863 
—,—,4-hydroxy- ..| 4-Anilinophenol. C,,H,,NO.| 185.23 | If (w) 73 330 
See a863 A*' 288 (4.1) 215-6? 
—,—,2-nitro- C,2HioN,0,. See a863 ..... 214.23 | ogpl(dilal),rh| 75.5  |........ 
bipym 2" 
220 (4.13), 
259 (4.15), 
428 (3.82) 
—,—,3-nitro- ..... C,,H,oN,0,. See a863 ..... 214.23 | red nd or pl 114, | eee 
(dilal) A" 
265 (4.26), 
282 (4.21), 
367 (3.17) 
—,—,4-nitro- C,,H,oN,0,. See a863 ..... 214.23 | yend, tab 133.5— | 211°° 
(CCiam 4.5 
228 (3.82), 
258 (3.98), 
391 (4.29) 
—,—,4-nitroso-... .| C,,H, »N,O. See a863 ...... 198.23 | blsh bk (al), ye |} 143s J... 
pw, pl (bz) 
Jax 
259 (3.62), 
406 (4.31) 
—,—,4-sulfo- ..... see Benzenesulfonic acid, 
4-phenylamino-* 
—,—,2,2',4,4- C,,H,Br,N. See a863....... 484.83 |nd(chlorbz) |187.5 |........ 
tetrabromo- (182) 
—,—,2,2',4,4'- C,,H,N,O,. See a863...... 349.22 |yend orcr (aa), }201-1.5 |........ 
tetranitro- red-br pl (al) 
A" 219.5 
(4.35), 358 
(4.24), 401.5 
(4.36) 
—,diphenyl ethyl. . .|(C,H;),NCH,CH3......... 197-28 en tae eel eee eee 295.5— 
* 6.5799 
1481! 
—,diphenyl (CHS) INCHS Wanice cack ace 183.26 | A" 245 (3.9), —-7.55  |293-4 
methyl 290 (4.0) 145'° 


1.039622 


1.04763° 


Density 


1.6095?° 


1.61937° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-108 


Solubility 


i 


i 


solvents 


chls Pys 


toschls 


aas' 


.| chi s* 
conacs 


toiaas 


Ref. 


B13, 76 


B13?, 56 
B13?, 55 


B12', 341 


B12?, 407 


B12?, 387 
B12?, 413 
B12?, 387 
B12?, 387 


B13", 150 
B13', 138 
B13, 365 

B137, 216 


B12?, 422 
B12?, 422 


B13, 365 


B13?, 213 
B13, 231 
B12?, 369 


B12?, 377 


B12?, 386 


B12?, 122 


B12?, 105 


MeOH 6 |B12?,105 


No. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


a901 
a902 
a903 
a904 
a905 
a906 
2 a907 
a908 
a909 


a910 
Q a911 


Q a912 


a913 
a914 
a915 
a916 
a917 
2 a918 


2 a919 


Q a920 
Q a921 

a922 
Q a923 


a924 


—,dipropyl ethyl, 
2,2',2’-trihy- 
droxy- 

—,dipropyl iso- 


—,di-3-tolyl....... 


—,di-4-tolyl....... 

—,3,4-ditolyl, 
hydrochloride 

—,ethyl methyl .... 


—,—,hydrochloride| CH; NHCH,CH;.HCI1 


—,ethyl N-nitroso- 
phenyl 

— ethyl propyl, 
2,2'-dihydroxy- 

—,ethyl 2-tolyl, 
2-hydroxy- 

—,ethyl 4-tolyl, 
2-hydroxy- 

—,methyl propyl. . . 

—,1-naphthy! 
phenyl 


—,2-naphthyl 
pheny! 


—,1-naphthyl 
propyl 
—,1-naphthyl 2- 
tolyl 
—,1-naphthyl 4- 
tolyl 
—,2-naphthyl 2- 
tolyl 
—,2-naphthy] 4- 


Nitrous diphenylamide. 
(C,Hs),NNO 

see Amine, diphenyl, 2,2’, 
4,4',6,6'-hexanitro- 

(CH;CH,CH,),.NH....../. 


[CH,:CHCH,0CH,CH(OH 


Diisopropanolamine. 
[CH,;CH(OH)CH,],NH 


H,],N) 
245.32 


133.19 


[CH,;CH(OH)CH,],NCH,CH,0H 


(CF;),CFCF,N(CF,CF,CF; 
(HOCH,CH,CH,),NCH; .. 


Dipropyl nitrosamine. 
Nitrous dipropylamide. 
(CH;CH,CH,),NNO 


CH,;NHCH,CH.......... 


N-Ethylphenylnitrosamine. } 
CsH;N(NO)CH,CH, 
HOCH,CH,NHCH,CH(OH 


CH;NHCH,CH,CH...... 
C,oH3NHC,H, 


(CH, :CHCH,);N 


(CsHsCH2)3N 


(CH;CH,CH,CH,),N 


a] (CF{CH.CF,CF),N. . 2:0: 


Tri-active-amylamine. 
[CH;CH,CH(CH,)CH,],N 

Triisoamylamine. 
[(CH3),CHCH,CH,],N 

[CH (CH,),oCH,.J,N....... 


177.25 


571.08 
147.22 


130.19 
197.28 
197.28 
197.28 
233.74 
59.11 
95.57 
150.18 
CH, 
119.17 
151.21 
151.21 


73.14 
219.29 


Color. 
crystalline 


and. A,,,, (log «) 


ye pl (lig) 
A"! 290 (3.88) 


cr 


hyg 


golden 
A*' 233 (3.85), 
350 (1.95) 

bi fir, wh cr 
qos Kal 240 
(3.84) 

pa ye (peth) 
qs Kal 259 
(3.90) 

nd (peth) 

cr 43s Kal 


255 (4.12) 


pl (al-eth) 

yesh 4*' 271.5 
(3.83) 

yesh 


pl (eth-lig) 


If (lig), pr or 
nd (al) 
)McOH 217 
(4.78), 252.5 
(4.25), 339 
(3.94) 

nd (MeOH) 
4*' 220 (4.7), 
275 (4.4), 
312 (4.3) 

ye 


nd (lig) 94-5 


pr (al) 
If (lig) 
red If (al) 


pl (eth), mel 
(al) A*' 247.5 
sh (2.9), 252.5 
(2.9) 

h 


ys 
As"! 242 (3.0) 


Density 


1.4050?° 


0.98939 


1.04582° |1.47082° 


128345 


312727 
19225 


319-20 


330.5/09 


1.08742° 


1.04553° |1.46957° 


1.07943° |1.56757° 


61—2.57°° 0.7204! 
335528 
226° 


316-87”! 


198-202° 


0.8093° | 1.45022 


0.991235 


0.77713° | 1.429779 


1.87325 | 1.29175 


10.7964'? | 1.433057° 


0.78483° |1.43317° 


1.456775 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-109 


other 
BEECEE4 


Solubility 
Ref. 


B12?, 310 


B4’, 628 


B12?, 437 


B12?, 467 


B12?, 494 
B12', 414 


B12?, 310 


"4732 
B12?, 437 


B12, 495 


B4?, 621 
B12?, 682 


lig s* 


con sulfs 
peth s* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
\ crystalline Solubility 
No. Name Synonyms and Formula form, le Hd Density 
specific rotation other 
is BEEECL 


1.40107° 


—,triethyl ........ (Ss Ole AA en sos daporsce 101.19 | A? 196 (3.70) 89.3769 | 0.72752° 


Q a926 | —,—,hydrochloride (CH;CH,);N-HCl......... 137.65 | hex (al) 1.068925 Un. ate i ieee B4', 348 
a927 |—,—,hydroiodide |(CH,CH,),;N.HI.......... 229 Tei pr (OS aly 8) Be) jects cee W924 ORE Neyer B4, 101 
Q a928 | —,—,2-bromo-, BrCH,CH,N(CH,CH;),.HBr. nd (al-ethh) "209 pec eee elec oes cietecere of, (Wo | O! [veteta i otattall tallest anata B4?, 619 
hydrobromide 261.01 
Q a929 |—,—,2,2-di- Diethylaminoacetal. 1189530) Recterere teers | sissies 0.863'° B4, 309 
ethoxy- (CH;,CH,),NCH,CH(OCH,CH;), 
a930 | —,—,2,2’-dihy- 2,2'-Ethyliminodiethanol. 133.19 1.01353° |1.46632° | v | v | & ole eee B4, 284 
droxy- (HOCH,CH,),NC,H; 
0 a931 |—,—,perfluoro- ...|(CF,CF,)3N.......--.00+- 371.05; |temeereeeces | ssoaee ss L 1.73635 }1.26225*"})..2 2. | 22 eal eee eee J1951, 
102 
a932 | —,—,2,2',2”-tri- Nitrogen mustard gas. a PAVCu ee a 40" | T4SS4EST he cette lleteverere cere stoke J1935, 
chloro- (CICH,CH,),;N 1217 
a933 | —,—,2,2’,2’’-tri- Triethanolamine. 149.19 1.12422° | 1.48527° B4?, 729 
hydroxy- (HOCH,CH,);N 
934 |—,—,—,hydro- | (HOCH,CH,),N. HCl ..... 185.65 \cr(al) «sf 179-80 | ....200.|| ee ances|eseeeces| 6} 2 | cece iteey eee B4, 285 
chloride 
935) — trier Meany h .cepote eal sis soto ots ese evserin forever oats BDO Ne rclata/alsiafetetets, ci] £0100 BIC] p01 3O—Srge 0 lbevarsveso.sthte) I svectarsverte Wn (ee We se fo ool fen ecccas> B18?, 418 
a936 |—,triheptyl....... (CH. (CHS), NUPee eee Np eh eye Pe RA ION BEL! Hae wal MRR 5 Al tanner i B4, 193 
a937 (CECH Nipee ser iD: narereioeeeicain s Daisies «|LOSS lifoas cnet. [eciemrnte i B4?, 650 
a938 iisobutyl. ..... (CH) | CHGH ISN eiseciereies| 18536 lectaniteterres stains , 0.76842° | 1.42527 | ii || v } co. loeb epee B4’, 639 
Q a939 | —,trimethyl....... (CH a)g Nie cae eteciss aie eivraras H A®** 161 (3.4), 0.67099 | 1.3631° B4?, 553 
190.5 (3.59), 0.63562° 
227 (2.95) 
Q a940 | —,—,hydrochloride| (CH;),N.HCI............. f mecldignd (al) i27—-sd. SUD ate iiccrsaaete lierateetetos i B4?, 555 
a941 |—,—,oxide....... (CH3)3NO sof vides terse cs wT bye nd: pag 0) i 25SS0 et Aertee liaeccagerts lie clevemietere i, ||) eocal eas B4?, 556 
(w +2) 
a942 | —,—,oxide (CH);NO-HGIa ee euesee SE ipd(alae fee) (el Ba20dF | eee becca lllote erste B4?, 556 
hydrochloride 
a943 | —,—,oxide (GHA) SNOIAY sae -:- crcle sie DWauz2 wer 9 ISOS heaters oll cote |e cre aie ID PSA osm Se B4, 50 
hydroiodide 
a944 | —,—,perfluoro- (CR) 5 NUeeraeitisisie siaixcnnys Ak) ean RA ea ACHE IMEAAARECN INARA MAAR lIGailacailoacs-) J1951, 
102 
— j—— 1,1’,1- see Acetic acid, nitrilotri- 
tricarboxy- 
a945 | —,trioctadecyl ....|[CH3(CH,),<CH,],;N....... S50" Ws visa aeitevers « AG Nera erarsretora'fl sierereesperer ale tetretere Notes i vin Ss Sa 
2 a946 |—,tripentyl....... [CH3(CH ISN go. aie sss EAA ewer mes cyarele teil eterciatare tate 0.79072° B4?, 642 
2 a947 |—,triphenyl....... (CLHD IN sae ; 0.7748 B12?, 106 
AcOEt, bz) 
4*'297 (4.30) 
Q a948 |—,tripropyl....... (CH;CH,CH,)3,N ......... 143528 Wisracicjactas st0 3 " 0.75582° |1.41812" | 6 | co || S| soc) cee teteeeeer B4?, 623 
2 a949 sperfluoro- ...|(CF3;CF,CF,)3N .......... OT A cenicnetertte ls a ca|eeneoreceet. 1.822¢ 27975 | o.2-«-] «1.6 10'9)] coal oie een J1951, 
102 
a950 | —,—,2,2’,2”- Triisopropanolamine. Be) Cll 3 Sec eee 1.020 [ase siesezeee 8 oS) | esse eee Am 73, 
trihydroxy- [CH,;CH(OH)CH,],N 3635 
A951 || ——.3,3'A’otritolyl ei coe, Acasa viahiinacrarerets ‘Alllndi(alye | 1. 89-90 Peilinc ace cours aoalinneetes i B12', 415 
4952, — tr 4-toly i...) conan ee ome emer et eee Alilicr(aa)s of PUTT) Aye secs em ccccte | rset ee B12?, 494 
— see 1-Naphthalenesulfonic 
sulfonic acid acid, 4-amino-5- 
hydroxy-* 
 a953 | Ammelide ........ 6-Amino-s-triazine-2,4-diol* |128.09 |mclpr(w) = Jd J we ewe ee [eee eee e [eves eee OI ool) ot liek B26?, 132 
Cyanuromonoamide. Aven s 
222 (4.15), 
JwerH =12 
226 (3.99) 
Q a954 | Ammeline ........ 4,6-Diamino-s-triazin-2-ol.* |127.11|ndaq {do |opcccsce|ecceceus|occccece it | ae Poa | eae B26?, 132 
Cyanurodiamide. (Na,CO;) 
Awl =7 
ass eich 230 (3.88) 
Ammonium, N(CH;)3Br ...... 230.16 | pl (al-lig);(w) [235 |e eee se [ieee see cele ecceretec | Sh al Se il cstesesisterat | teteest Rete B12?, 546 
I trimethyl, 6tisCh, 3)3 pl (al-lig), (w) 5 
bromide 
2 a956 —— chloride Wataitte C,.H,;CH,N(CH;),Cl....... 185.70: |(ace) =, 42630 Pica cds fleas cepa] oe 2 cere |S Val slecellpeies cs taema lite B12', 448 
0 a957 |—,—,iodide ...... C.HsCH,N(CH3)3I........ 277.15:\(al> 9) T8052 al eaaaeces ee enna |e ene ieee woh Sl hall hetaterenaieee| 02), 448 
a958 |—,—,nitrate...... CsHsCH,N(CH;)3;NO)..... 212.25 | oo vccseesccs (15160 [ocscccce lsonnerce|inceecees| 8) | 8: | su) ete etn B12?, 546 
a959 | —,dodecyl tri- CHS(GH a) tiN( CHa), Cle va=.'263:90) earn eee | 246d Mend erent ct eeemae | een i i C55, 
methyl, chloride 1442 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-110 Ler 


Ammonium 
Q a960 | —,phenyl tri- 
methyl, bromide 
a961 | —,—,chloride 
a962 | —,—,iodide 
a963 | —,propyl tri- 
methyl, 2- 
acetoxy- 
chloride (D) 
a964 |—,—,—,{L) .... 
a965 |—,—,2-hydroxy-, 
chloride 
2 a966 
Q a967 
a968 
tetrahydrate 
Q a969 | —,tetramethyl, 


bromide 
Q a970 |—,—,chloride 


a972 | —,—,hydroxide, 
monohydrate 


a973 | —,—,hydroxide, 
trihydrate 

a974 | —,—,hydroxide, 
pentahydrate 


a976 | —,tetrapropyl, 
bromide 


a985 


a988 


a989 


.| Dexedrine. B-Phenyl 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


i em] = boot P 


Synonyms and Formula 


CsH;N(CH;)3Br 
H,N(CH;)3Cl 
C.H;N(CH;)sI 


O-Acetyl- B-methylcholine 
chloride. 
CH,CH(0,CCH;)CH,N(CH;);Cl 


CH;CH(0O,CCH;)CH,N(CH;),Cl 
195.69 
B-Methylcholine chloride. 153.65 
CH,CH(OH)CH,N(CH;)3Cl 
see Murexide 
[CH;(CH,)3],NI 


(CH,CH,),NBr 


(CH,CH,),NOH.4H,0 .... |219.32 


(CH,),NBr 
(CH;),NCl 


(CH;),NOH.H,O 


(CH,),NOH.3H,O 
(CH;),NOH.5H,O 
(CH;),NI 


(CH,CH,CH,),NBr 
(CH,CH,CH,),NI 


135.21 

isopropylamine. 
H,CH,CH(NH,)CH; 

Benzedrine. 
Cs;H;CH,CH(NH,)CH; 

Dexedrine sulfate. ......... 368.50 
2(C,H;CH,CH(NH,)CH;).H,SO, 

Benzedrine sulfate | 368.50 
2(C,H;CH,CH(NH,)CH;).H 50 

Amigdaloside. Mandelo- 457.44 
nitrile B-gentiobioside. 
Cz0H27NO;,- 

C,9H2,NO,,.3H,0. See a982| 511.48 


135.21 


see Pentane, 1-amino-* 
see Pentane, 1-bromo-* 
see Pentane, 1-chloro-* 
see Pentane, 1-iodo-* 
a-Amyrenol. 

C30H 50. 


B-Amyrenol. 
C39H590. 


see Barbituric acid, 5-ethyl- 
5(3-methylbutyl)- 
Neonicotine. /-2(3-Pyridyl)- 
piperidine. C,)H,,N2- 


Monolupine. Rhombinine. 
C,sH2.N,0. 


5-Benzamido-8-ethoxyquino- 
line. Benzanalgen. Chinal- 
gen. Labordin. Quinolagen. 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


hyg pr (al or 
al-eth) 

hyg nd (al-eth) 
A" 255 (2.3) 

If (al) 


hyg, [a]p + 41.9 


[e]p — 41.3 


pr (BuOH) 


If (w or bz) 
diq (al) 
nd (w +4) 


diq ditetr 
bipym 

diq ditetr 
bipym (dil al) 


[a]iS + 37.6 
(bz, c = 8) 


[a]? -— 42 
(w,c = 1) 


rh (w +3), 
[a]? —40 
(w,c =1) 


nd (al), [a]}”’ 
+91.6 (bz, 
c = 1.3) 

+83.5 (chl) 

A" 207 (3.82) 

nd (lig or al), 
{a]i? +99.8 
(bz, c = 1.3), 
+88.4 (chl) 
A" 207 (3.82) 


darkens in air, 
(a]?° - 83.1 
A" 261 (3.46) 
pa yé glass, 
[a]2° — 168 
(al,c = 4.8) 
ye nd (al) 


1.39702° 


(360 sub | 1.56 


(sealed 

tube) 

(d > 320 
130-Sd 

without 

melting 
60 


62-3 


>230d 
(>355) 


252 (cor) 
1.313825 


0.94935 


(remelts 
125-30) 


197-7.5 | 260° 


2767° 
105? 


1.045535 


260-70'? 
210-S* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas:see end of table. 
C-111 


.| chlialk 6 


other 
solvents 


B12?,88 
B12?, 88 


B12?, 89 


4541 


B4, 50 
B4?, 557 
B4?, 558 


liqSO,s 
MeOH 6 


.| chls J1929, 


1291 
chlvaas | B4?,624 
MeOH v 


B12?, 621 


El4s, 
peth 6 1067 


chls El4s, 
aasligd 946 


B237, 113 


B24?, 84 
dilHClv 
ligi 

acs B22, 503 


a990 


a991 


2 a992 


a993 


al001 


Q al002 
2 al003 


2 al004 


al005 
al006 
al007 
2 al008 
al009 


al010 
QalOll 
al012 
al013 
2 al014 


Q al015 


2 al016 


Q al017 


Anatabine 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


Synonyms and Formula 


2(3-Pyridyl)-1,2,3,6- 
tetrahydropyridine. 
CioH12N2- 
Etioallocholane. 


3a-Hydroxy-17- 
ketoandrostane. 
C,oH3002- 


Anemone camphor. 
CoH ,0,. 

see Benzene, 1-methoxy-4- 
propenyl-* 

see 2-Butenoic acid, 2- 
methyl- (cis)* 


C,,H,sNO;. Seea996...... 


C,;H,,;NO,.Seea996...... 


—,hydrochloride (| C,,H,;NO3. HCI. See a996. . 


(dl) 


—,hydrochloride . . 


—,benzenesulfonate 


—,hydrochloride .. 


—,nitrate......... 
—,oxalate (acid)... 
—, (neutral)..... 
—,phosphate 
—,picrate 


—,sulphate(acid) . . 


—,—(neutral)..... 
—,3-acetamido- . . 


—,4-acetamido-, 
sulfate 


Ecgonidine. C,H,;NO,. 


Ecgonidine hydrochloride. 
C,H ,;NO,. HCI. See a1000 


Aminobenzene. 
Phenylamine. 
C.H;NH,.C,;H,;SO,H 


GUHUNHE HCl aeaacunthe 


H,NH,.HNO)........+. 
GiLNHSHCOm se 
2(G:H|NH;)/HiC,0,..0-6. 
GH NHS ESPON ee. 


C.H;NH,.H,SO,.}H,0 ... 


2(C,H;NH,). H,SO,....... 


. | N-Acetyl-m-phenylene- 


diamine. 

CgH,oN,0. See ai002 
N-Acetyl-p-phenylenedi- 

amine sulfate. 

C,H,.N,0. H,SO,. 
CH,:CHCH,NHCG,H,..... 


see Amine, benzyl! phenyl 


. | Benzalaniline. 


CsH;CH:NC,H, 


Color. 
crystalline 
form. 


specific rotation 


and A,,,. (log «) 


[a]b’ — 177.8 
A*" 262 (3.53) 


If (ace-MeOH 
or chl-ace) 
(a}i® +2(chl, 
c = 1.2) 

If or nd (al, 
ace) [a]#? 

+94.6 (abs al, 
c =0.7) 

Json sulf 

305 (3.70), 
412(3.91), 
485 (3.10) 

th pl (chi), 
nd (al or bz) 


nd (al) 
oct (bz, eth) 


[a]2° + 56.7 
(chl) 
rh nd (peth) 


nd (peth) 
(a}2° — 56.3 
(chl, c = 4) 
th pr, [a]5° 
— 40.5(al) 
cr (MeOH, 
MeOH-eth), 
cr(w +1) 
rh nd (al 
+1w), ta 
(w) [a] 5° 
—62.7(w) 
A*' 234.5 (3.90), 
284.5 (3.23) 
nd 


Ifornd A¥*! 
243 (2.0), 
248 (2.1), 
254 (2.18), 
260 (2.08) 

rh 


‘| ta (aq al) 


tcl pr (w) 
nd (al), If (w-al) 
ye or red mcl pr 
(w), dk gr 
If(w +4) 
AIN H28O04 
244 (2.08), 
256 (2.12), 
259 (2.02) 
If (al) 
If(ace-bz), nd 
or pl (bz) 


nd (eth-al) 


ye 


pa yend(CS,), 
pl (dil al) 
A*' 238 (3.98), 
262 (4.24), 
306 sh (3.95) 

AY 235 (3.93), 
289 (3.48) 

A°’ 237.5 (3.89), 
290 (3.38) 


50-2 


254-Sd 


226-30d 


240-1 


54 (51-2) |310 


1.56767° 


184.137°°| 1.021732°| 1.586379 
68.3'° 


245769 1.2215¢* 


217-973 |0.98225 
105-8"? 


1.56307° 


1.600°° 


1.5782° 


1.57932°-*| 1.626070 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-112 


— SO 


other 
solvents 


B19?, 182 


B21?, 157 
B21?, 157 
B27?, 542 
B27?, 542 
B27?, 542 


B27?, 542 
B22?, 26 


B22, 31 


B12?, 44 
B12?, 75 


B12?,65 


B12?, 66 
B12?, 73 
B12?, 73 
B12, 117 
B12?,72 


B12?, 66 


B12?, 66 


B13?, 27 


B13, 95 


B12?, 96 


B12?, 113 


B12?, 341 


B12?, 342 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 


crystalline Solubility 
No. Synonyms and Formula Mol. form, ue b.p. Density _- Ref. 
Wt. |specific rotation c c other 
and 4,,,, (log «) ail solvents 
Aniline 
Q al018| —,4-bromo-....... CsH,.BrN. Seeal002....... rh bipym, iW Soe det | OB ee Pr eae) eal Pee rmeere es B12?, 344 
nd (60 % al) 
A" 245 (4.12), 
296.5 (3.20) 
al019| —,2-bromo-4,6- CsH,BrCl,N. See al002 ....|240.92 |nd (al) Se ae le Tr. oe ee BBO Pe ee v |chlv B12?, 355 
dichloro- 
al1020| —,4-bromo-2,3- CsH,BrCl,N. See al002 ....|240.92 |nd Mey COME IE Preparer) cutie ory taal Ie char Nee a agal|cW || shevauatgte tetas B12, 653 
dichloro- 
al021|—,4-bromo-2,5- Ce BrCi,N.Seeal002: ~~ 6 /\240:92 || nde mene | Clg che rr prerelease te | etna ee Sal AV aun al feed hoes | cent Shae B12, 654 
dichloro- 
Q al022| —,4-bromo-3,5- C,H, Br€lN. Seéal002)..°3..|'240:92 |ndiGw- ale wy) T2970 eter cecal toe eaperees litem ay ike | LV) (CBI Y: B12, 654 
dichloro- 
a1023|—,3-bromo-N,N- | C,oH,4BrN. Seeal002...... ZABLE | Ree ate dete |hg timate eses hla pwns [Racha ete ste | oconcts iokelecs Sac aad assAla etna B12', 315 
diethyl- : 
Q al1024|—,4-bromo-N,N- | C,o.H,4BrN. Seeal002...... 220 14F1NG OLDE pe Sameera el fectcrsistercts ave choveier se BPW A) sem ister caval the steele rranae B12?, 347 
diethyl- 
Q a1025| —,2-bromo-N, N- CgH,oBrN. Seeal002...... 200.09 | A" 188 (4.6), |........ 107-8'* | 1.388033 are Ree al Recut pote totic eee B12', 313 
dimethyl- 216 (4.2), 
255 (3.7) 
al1026|—,3-bromo-N,N- | C,H, )BrN. Seeal002...... 200.09 | A°” 254 (4.11), | 11 POD(COL) | Neat sete la sishewminny ss shy 0 WAN Shae: Al gerane ass aav B12?, 343 
dimethyl- 303 (3.43) 126'* conacs 
Q al027| —,4-bromo-N,N- C,H, oBrN. Seeal002...... 200.09 | If (al) A°” 55 (58) VAY WL gel | A oe oe ee oe i Tel ee eta eee oss B12?, 345 
dimethyl- 260 (4.29), 
310 (3.34) 
al028|—,2-bromo-3,5- C,H,BrN3;0,. See al002....| 262.03 | ye If (al) 18th Aglereraces lcabsmre te |<. cngyiieys 05,01 AO el Miee wilh ceed cp. HNO;s_ | B12, 762 
dinitro- v" | 
al1029)| —,2-bromo-4,5- C,H,BrN,;0,. See al002.... | 262.03 | pa ye (al) BSG. F 9 Pater aa Whats 3 aro esate Plsterwss ute, oc SORE Heal kectreal (e-cre| emen le cteucicaariee B12, 762 
dinitro- 
2 a1030| —,2-bromo-4,6- C,H,BrN30,. See al002.... | 262.03 |yend(aaoral) | 153-4 Shite Wa Phin siete Usteapaatconys 5 al ee! .jaas* B12?, 418 
dinitro- 
a10304 —,4-bromo-2,5- C;H,BrN3;0,. See al002....|262.03 | yecr (al) 1b CB Pal 7, <3 5 Se | eae | Pe ene = Py Ay Ws ll es, Sel ee Tate ee ea cee ae B12, 761 
dinitro- 
al031|—,4-bromo-2,6- C.,H,BrN;0,. See al002....|262.03 |og-red pl 163 (COTIM ere ratte aves clowsiete | ereraetacerel« eral avt | ecciltnarsh] aaron apaiuaveeayors B12?, 418 
dinitro- (abs al) (160) 
a1032|—,5-bromo-2,4- C,;H,BrN;0,.Seeal002....|262.03 |payend(dilal) |}178.4 |........]......00]eeeeeees Fase)! avo hp v |chlv B12?, 417 
dinitro- 
a1033|—,6-bromo-2,3- | C,H,BrN30,. See a1002....|262.03 |dkredcr(al) |158 |........|........ |eeeeeeee dic tink Rei ell el [een ie B12, 760 
dinitro- 
Q a1034| —,2-bromo-4- C.H;BrN,0,. See al002....| 217.03 | yend (al) LY ee ee (en el eee Fol) Sa cae -oilbaieysll aie be aav B12?, 403 
nitro- 
Q a1035| —-,2-bromo-5- Cs;H;BrN,0,. See al002....| 217.03 | pa yend (al) 14 el aa otal sere: || -\<0.00 fee east SelesY ulceeil VI CDLY, B12”, 402 
nitro- lig 5 
a1036| —,3-bromo-4- C,H;BrN,0,. See a1002....|217.03 | ye nd (al) 17526 aul eresarnen ties cast |tiacda a: » Boa Gh he |p i | chl, B12?, 403 
nitro- ligi 
al037| —,4-bromo-2- C,H;BrN,0,. See al002....| 217.03 | og-ye nd (w) 111.5 SUD. oy fictsSoe he [atts tees: ONLY YT) sll saratcl] haretatl hanavaerarshere’s B12?, 401 
nitro- s' 
al038|) —,4-bromo-3- C.H;BrN,0,. See al002....| 217.03 | nd (al) HPS pile ie aerate | iia A Fe patent mes Ferel FS: | RST | evel Mate chl, B12?, 402 
nitro- aas 
a1039| —,5-bromo-2- Cs;H;BrN,0,. See al002....| 217.03 | red-ye nd EST ek tatelctere | areas ects | sive cists ene Pics] a2 Rs esl Wee || Fa aav B12?, 402 
nitro- (dil al) 
ai040| —,6-bromo-2- C,H;BrN,0,. See al002....| 217.03 | og or yend TAZS ~~ eayaees P.OS887ow [aeantosastraec Bi arr! hate oll vere, © aexsuavetenra\s B12?, 402 
nitro- (dil al) 
Q al041|—,N-butyl-....... N-Phenylbutylamine. 149.24 | 's° 245 (4.16), | —14.4 DATO ees Os 2263") 1594 Mesa oO: ty Viel eS aides oievs | ecuetelabie n+ B12?,95 
Cs;H;NHCH,CH,CH,CH; 295 (3.36) 118— 
2015 
Q a1042| —,N-sec-butyl-.. . .| CsH;NHCH(CH3)CH,CH, | 149.24].............] 0.000008 DPRK Sika C meer & IES333204 eel aie alee es, oss B12?, 96 
112-42 
al1043) —,2-chloro-(a) ....) C;HgCIN.Seeal002....... 127.57 | 4™'237 (3.8), —14 208.84 HZ2UZ2I92" | SSID Ie) 1 || CON 1S MPS) Irae] OS'S B12?,314 
291 (3.3) 
al044|—,—(B).......... CsH,CIN. See al002....... 127.57 | A*' 236 (3.8), =. 208.847°° | 1.212663°}1.58892° | i | o| s | s | wo /CCk B12?, 314 
291 (3.3) 84.6'° Os s 
a1045|—,—,hydrochloride| C,H,CIN.HCI. See a1002...| 164.04 |pl(w,aqal) |235  |........ 15053 bles ee ‘ali cir (he dale ie tll irae B12?, 315 
Q al1046| —,3-chloro-....... C.H,.CIN. Seeal002....... 127.57 | A*' 240 (3.8), > ies 229,927 | 1.216063°| 1.594147°] i | co} wo} | o|/CCl, a B12?, 319 
292 (3.3) 101.2!° oss 
Q a1047| —,—,hydrochloride| C,H,CIN.HCI. See a1002 .. . | 164.04 |pl AUS 2E5 lh ceeters ca varared fetal elereceiete||tbesnus wierare Vl baWoael iets st stall abe [ate otras.» B12?, 320 
Q al1048|—,4-chloro-....... C.H,CIN. Seeal002....... 127.57 |rh pr A"! 242 72.5 232762 MA291 ¢ 1ESS46PC | oes ee el. | OSS B12?, 322 
(3.9), 295 
(3.2) 
Q a1049| —,4-chloro-N, N- C,oH,4CIN. See al002...... 183.68 |nd (al) AS55565, 125 LS co Ns win oteryss | ois: 46 ote mie HS cath cekedll hess | sts. 6, kadalabuusbeiahe B12?, 324 
diethyl- 95-6! 
al050|—,4-chloro-N,N- | CgH,oCIN. Seeal002...... 155.63 |nd (al) A°” 35.5 D3 Ly cewee | Ussacetarsraledt || chetesessts ote Sr |e gle Pet ee vs elllateterettts Gnd B12', 304 
dimethyl- 257 (4.17), (233-6) 
308 (3.30) 
C,H.CIN,O,. See al002.... | 200.63 | ye nd (dil al) 3 IR 2 Oe | Sea |e ere ed Beat es Tall fee IA ...|ligs B12, 732 
CsH,CIN;O,. See al002....|217.57 |og-ye nd (al) LIND wen [racer tre cake. [leu Mere) oc arate-|f ere tota Ne Moats [il ote an HCA ote sot ether sAll'eie) c] ake overs ata B12?, 416 
Q a1053|—,4-chloro-2,6- C,H4CIN,O,. Seeal002....|217.57 |og-ye nd (al) NA PAROT).. ccPeaprctakats. acetatatacs Clee] aetna SeaullBeca| aval ccbaiedl Naps ta'||ista''e ie ecataca, B12?,416 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-113 


Aniline 

al054| —,5-chloro-2- 

ethoxy- 

al055| —,2-chloro-N- 

ethyl- 

al056| —,4-chloro-2- 

methoxy- 

Q al057|—,5-chloro-2- 

methoxy- 

2 a1058] —,2-chloro-4- 
nitro- 

Q al059| —,3-chloro-4- 

nitro- 


Q a1060| —,4-chloro-2- 
nitro- 


Q a1061} —,4-chloro-3- 
nitro- 
a1062|—,5-chloro-2- 


nitro- 


al063 | —,5-chloro-3- 
nitro- 

a1064|—,6-chloro-2- 
nitro- 


al065| —,6-chloro-3- 
nitro- 


a1066|—,N-cyclohexyl- .. 


al1067|—,2,3-dibromo- ... 


2 al068 


Q al069|—,2,5-dibromo- .. . 
Q al070|—,2,6-dibromo- . . 


al071 


al073|—,2,4-dibromo-6- 
nitro- 

Q al074|—,2,6-dibromo-4- 
nitro- 


Q al1075|—,N,N-dibutyl- ... 


Q al1076|—,2,3-dichloro-... . 
al077|—,2,4-dichloro-.. . 


Q al078|—,2,5-dichloro-. . . 
Q al079|—,3,4-dichloro-.. . 


Q a1080|—,3,5-dichloro-.. . . 


al081|—,2,6-dichloro-4- 


ethoxy- 


a1082|—,3,5-dichloro-4- 
ethoxy- 


al1083| —,N-dichloro- 
methylene- 


Q al084| —,2,6-dichloro-4- 
nitro- 


Q al085| —,N,N-diethyl-... . 


al086 |—,N,N-diethyl-2- 
ethoxy- 


al087| —,N, N-diethyl-3- 


ethoxy- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


—,2,4-dibromo- . . 


—,3,4-dibromo- . . 
al072|—,3,5-dibromo- ... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


5-Chloro-o-phenetidine. 
C,H, oCINO. See a1002 


C,H,oCIN. See al002 ..... 


4-Chloro-o-anisidine. 
C,H,CINO. See al002 

5-Chloro-o-anisidine. 
C,H,CINO. See al1002 


C.H;CIN,O,. See al002.... 


C.HsCIN,O,. See al002.... 


C,H;CIN,O,. See al002.... 


C,H;CIN,O,. See al002.... 


C,Hs;CIN,O,. See al002.... 


C,H;CIN,O,. Seeal002.... 


C,H;CIN,O,. See al002.... 


C,H;CIN,O,. See al002.... 


Cyclohexylphenylamine. 


C,H;Br,N. Seeal002..... 
.|C,HsBr,N. Seeal002..... 


C,H.Br,N. Seeal002..... 
.|CyH,Br,N. Seeal002..... 


.|CyH;Br,N. Seeal002 ..... 
C,H;Br,N. Seeal002..... 


C,H,Br,N,0,. See al002... 
CsH,Br,N,0,. See al002... 
C,.H;N(CH,CH,CH,CH;), 


C.H;Cl,N. Seeal002..... 
-|CsHsCl1,N. See al002 ..... 


-|CsHsCl,N. See al002 ..... 
-|CsH;CI,N. Seeal002 ..... 


C.H;CI,N. Seeal002 ..... 


4-Amino-3,5-dichloro- 


phenetole. C,H,Cl,NO. 


See al002 
4-Amino-2,6-dichloro- 
phenetole. CgHyCI,NO. 

See al002 
Phenyliminophosgene. 

Phenylisocyanide 


dichloride. CSH;N :CCl, 
Dichloran. C,H,Cl,N,0O,. 


See al002 


Diethylphenylamine. 
C.H;N(C,Hs), 


N,N-Diethyl-o-phenetidine. 


_C,,H,.NO. See al002 


N,N-Diethyl-m-phenetidine. 


C,,H,,NO. See al002 


295.93 
205.34 


162.02 
162.02 


162.02 


162.02 


162.02 


206.07 


206.07 


174.04 


207.02 


149.24 


193.29 


193.29 


Color. 
crystalline 
form. 
specific rotation 
and J,,,, (log £) 


max 


nd (dil al) 


nd or pr (dil 
al) 
nd (dil al) 


yend (lig-CS,, 
w, 20 % aa) 
ye lf (bz) 
A*' 233 (3.79), 
374 (4.13) 
dk og-ye pr 
(dilal), 
nd (lig, w) 
4** 410 (3.7) 
ye nd or pr(w), 
nd (peth) 
gold-ye nd 
(CS,), ye lf 
(al, bz) 
og-ye nd (al) 


ye nd (dil al) 
4% 231.5 
(4.22), 
275 (3.74), 382 
(3.76) 
ye nd (lig) 


mel pr 
pl (dil al) 


rh bipym (chl), 
nd or If (dil al) 

pr (al) 

nd (al) A* 293 
(3.45) 

If (dil al) 

nd (dilal) 4" 
212 (4.5), 250 
(4.0), 305 
(3.5) 

yecr 


ye nd (al or aa) 


A#° 259 (4.25), 
304 (3.41) 

nd (lig) 

pr (ace), nd 
(dilal), (lig) 

nd (lig) 4¥ 293 
(2.45) 

nd (lig) 


nd (lig, dil al) 
nd (dil al) 


nd (peth) 
oil 


ye nd (al, aa) 
Are 240 (3.90), 
322 (4.16) 

ye oil 
29259 
(4.22), 303 


A*' 236 (3.97), 
400 (4.33) 


24 252 
63-4 


Density 


1.01553° 


= 32,20), 1274.8"2° 
138.8'° 


0.90373° 


24578° 


C-114 


Solubility 


h other 
Ww. e ace solvents 


1.56107° 


1.51867° 


dilaas 
aas 


.|50% als 


.j|aav 
CS,, lig 6 


Ref. 


B13, 383 

B12?, 316 
B137, 184 
B13?, 183 
B12?, 398 


B12?, 398 


B12?, 396 


B12?, 397 


B12?, 397 


B12, 732 


B12?, 397 


B12?, 398 
B12?, 98 
B12, 655 
B12?, 356 


B12?, 357 
B12?, 357 


B12', 329 
B12?, 357 


B12?, 403 
B127, 404 
B12?,95 


B12, 621 
B12?, 333 


B12?, 336 
B12?, 337 
B12?, 337 
B13?, 276 
B13?, 275 
B12?, 245 
B12?, 400 
B12?, 92 


B13, 365 


B13', 131 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


Color. 
crystalline a 
Synonyms and Formula : form, ¥ Density 
*  |specific rotation other 
ori SOSece=3 


al088|—,N,N-diethyl-3- | C,oH,,N,0,.Seeal002.... 3 YOR ERT, Male vies cee (ZOS—90 Ute RE cae tetera A aN ecasclhmaiie seit as B12', 346 
al089|—,N,N-diethyl-4- |C,)H,4N,O,.Seeal002.... yend(lig),pl |77-8  ~ |........ Bye 8 0 in ee ee i B12', 351 
i (al) A"! 236 
(3.93), 316 
(3.26), 393.5 
(4.34) , 
Q a1090| —,N,N-diethyl-4- | C,)H,,N,O. Seeal002 ..... 4 grmcelpr(eth), {87-8 ~=|........ PS a lege oe B12?, 365 
itroso- gr lf (ace) A”! 
236.5 (3.50), 
275 (3.73), 
425 (4.51) 
al091|—,2,4-diiodo- ..... C.HSI,N. Seeal002........ 4 brndorrhcry |95=6° acct Arh hla oe eer B12, 675 
(al) i 
al092|—,2,5-diiodo- ..... C.H;1N. Seeal002........ fh nd (al), eee S89. 7 oleic cava.) | resents ol seaitenalicas v e318 B12, 675 
a1093|—,2,6-diiodo- ..... C.HI,N. Seeal002........ 92 | nd(abrd © E122" al eet hie Beas «|e mendeastell hate B12, 675 
al094|—,3,4-diiodo- ..... CoHsI,N. Seeal002........ i pa ye lf or pr EO” Pate nae A ieccbisito.e [she wn tht ood nae B12, 675 
(bz-peth) 
al095|—,3,5-diiodo- ..... C.HSI,N. See al002........ 92) Hd (al) pee ETO (107) || ee ce reiers ihe oie. 2 ore | Pe mail sene B12', 377 
a1096| —,2,4-diiodo-3- C.H4I,N,0,.Seeal002.... i payemepl  }1254 7 lhe cout [paeSie eg oe \|\o1s: srsnaharedirers B12, 747 
al097} —,2,6-diiodo-3- C.H,I,N,0,. See al002.... 92 |yend (dil al) MN Se 27) Aer) lo cieciarichal Is Gaeenpind thee B12, 747 
Q a1098| —,2,6-diiodo-4- C,H41,N,0,. Seeal002.... 2a payelfiornd | 245.248) il aki <5 | donest on [smeeeacaltnns B12?, 405 
(bz) 
a1099| —,4,6-diiodo-2- C.H,1,N,0,. Seeal002.... IZilyend(ace) | US4j00teeeatcelleccieiviee «|e OOe sare g B12', 361 
nitro- 
al100| —,4,6-diiodo-3- C.H,1,N,0,. Seeal002.... M payendhy te ds |149% PPE Vee.) eciccitcc |emeneana ees B12, 747 


nitro- (eth-al) 


al101|—,2,3-dimethoxy- | 3-Aminoveratrole. AS altos seater nate tee ace o [17 oe On Mhaveciayovhoa'| Shera erccaate B137, 464 
CsH,,NO,. See al002 
Q a1102|—,2,4-dimethoxy- | 4-Aminoresorcinol dimethyl ; pl (lig) ISACOL) Ne creivtate Sigh lets | store diavshere ae i B137, 470 
ether. CsH,,NO,. See a1002 
al103|—,2,6-dimethoxy- |2-Aminoresorcinol dimethyl ; pl(ab; If(peth): | 752 fae elAGtiee crocs cts |lenwecc.es Aes B137, 468 
ether. C,H, ,NO,. See al002 i 
2 al104|—,3,4-dimethoxy- | 4-Aminoveratrole. (et eh «| 1STSSiOO) serie cieasiadee [os codecs aes B137, 465 
Cs,H,,NO,. See al002 
Q al105|—,N,N-dimethyl- GH. N(CH) © envad.5s-% fi pa ye 4"! i B12?, 82 


235 (4.1), 

251 (4.11), 

293 (3.2) 
al 106|—.—,hydrochloride]C,H,;N(CH;),.HCI........ y hyg pl(w), (bz) |85-95 | ........ WUE S61? | ee elerccae's Laaes B12?, 86 


al107| ——,N,N-di- G.H-N(:0) (CH) psc < «=> 18 | prat248 (2:4), | 1S2=3 sel Peete edt sks asetae-cis: | vteicare-s.ace a RA B12?, 88 
methyl-, N-oxide 282 sh (0.8) 
al108)—,N,N-dimethyl- |C,H,)N,0,.Seeal002..... .18 | ye-og A"! 246 1.17942° |1. SG te Be B12?, 369 


2-nitro- (4.1), 273 sh 
(3.4), 429 
(3.3) 
2 al109|—,N,N-dimethyl- | C,H,).N,0,.Seeal002..... .18 | og-ye or red See MS acens Oe i B12?, 377 
mel pr (eth or 
eth-al) 4"! 
249 (4.3), 405 
(3.2) 
Q al110}—,N,N-dimethyl- | C,H,).N,0,.Seeal002..... .18 | yend (al) A" Oo Mi leteM Rates IMEI oles) ficts 55:0 ane i B12?, 386 
232 (3.96), 
314 (3.27), 
392 (4.30) 
Q all11}—,N,N-dimethyl- | Accelerene. C,H,).N,0. is gr pl (eth) 1S$--3.S a) mseen.’ eRASe  Neisceaeveress B12?, 364 
See al002 A*! 234 (3.67), 
273 (3.82), 
305 (3.18), 
314 (3.14) 
al112|—,4-dimethyl- || 6... eee cee eee 30) |bkigalfsk) | 268:exp pal eeeriy. © | cares siies|iesie seas i B13, 85 
(PhCO,Et), 
nd(PhNO, 
+1) 
Q al113| —,2,4-dinitro-..... Cs6H;N3;0,. Seeal002...... .12 }yend (dilace), | 180(188)|........ NGVS EY | chiccnr ane i be B12?, 405 
gr-ye ta (al) 
A** 257 (3.79), 
: 335 (2.94) 
Q al114| —,2,6-dinitro-..... CoH;N30,.Seeal002...... B12 Old E5092 * 1492) | cited is teil tareteietet eis: sie feces i ayais igi B12?, 413 
aa), yend (al) 
4°” 223 (4.43), 
249 (4.15), 
307 (2.98), 
408 (3.99) 
Q al115|—,N,N-dipropyl- | C;H;N(CH,CH,CH;),..... 29 MG vemey | il ctebcmmn a 245760 0.9104?° |1.52717° | i B12?, 95 


Q al116| —,2-ethoxy-...... o-Aminophenetole. 18 | Foartasiera ss Maal iota 1.55607° B13?, 166 
o-Phenetidine. CgH,,NO. 


See al002 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-115 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS | 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


m-Aminophenetole. m-Phe- 
netidine. CsH,,NO. 
See al002 
p-Aminophenetole. p-Phe- 
netidine. C,H,,NO. 
See al002 
N-Salicylidene-p- 
phenetidine. Malakin. 


4-Nitro-o-phenetidine. 
C,H,oN,03. See al002 
5-Nitro-o-phenetidine. 
C,H, oN,0;. See al002 
6-Nitro-o-phenetidine. 
CsH,.N,0;. See a1002 
4-Nitro-m-phenetidine. 
CsHi0N20;. See al002 
2-Nitro-p-phenetidine. 
CsHi0N,0;. See al002 
3-Nitro-p-phenetidine. 
C,H,0N,03. See a1002 


6-Nitro-m-phenetidine. 
CsH,oN,0;. See a1002 

5-Nitro-m-phenetidine. 
C,H,oN203. See al1002 


Q al128)—,N-ethyl- ....... Ethyl phenylamine. 
Cs;H;NHC,H,; 
Q al129|—,—,hydrochloride]C,H;NHC,H;.HCl....... 


methyl- 
— |—,N(2-hydroxy- 
ethyl)-N-methyl- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


GLH N(CH, )GVH;.- eee 
CsH;N(NO)C,H; ......--- 


C.HeFN. Seeal002........ 


C.oH.FN. See al002........ 


CsH.FN. See al002........ 


N-Methylformanilide. 
Cs;H,N(CHO)CH; 

see Ethanol, 2([methyl- 
(pheny!)amino]-* 


. | see Amine, diphenyl, 


diamino- 
C.H,IN. Seeal002 ........ 


C.HgIN. Seeal002 ........ 


CoHg,IN. Seeal002 ........ 


CsH;NHCH,CH(CH;),.... 


.| CsH;NHCH(CH;,),........ 


. | 2-Aminothiophenol. 


C,H,NS. See al002 


- | 3-Aminothiophenol. 


C.H,NS. See al002 


. |4-Aminothiophenol. 


C.H,NS. See ai002 
o-Anisidine. 

C,H,NO. See al002 
m-Anisidine. 

C,H,NO. See a1002 


pa ye or grsh 
plor nd (al) 


ye nd (dil al) 
ye nd (dil al) 
ye or og cr (w) 
nd (dil al) 

red pr (al) 


og-yend 
(bz, to-lig, 
dil al) 

ye nd (dil al) 


ye, og-red nd 
(al) 

A'*° 245 (4.12), 
294 (3.35) 

ind 


yesh 
A" 272 (3.80) 
pa ye 
4°" 234 (4.00), 
283 (3.26) 
pa ye 


pa ye 
4° 230 (3.85), 
293 (3.34), 
296 (3.34), 
300 sh (3.32) 
A*? 240 (4.00) 


nd (dilal) 

A° 237 (3.92), 
292 (3.51) 

If or nd A°” 
232 sh (4.02), 
239 (3.94), 
292 (3.43), 
299 (3.34) 

nd (w) A"! 

250 (4.27) 
jai al-HCI 
248 (2.29), 
254 (2.34), 
260 (2.20) 
jai al—HCl 
248 (2.19), 
254 (2.27), 
260 (2.13) 


4" 236 (3.87), 
286 (3.47) 

4"! 236 (3.89), 
286 (3.40) 


C-116 


248760 


1.06523° 


203-57°° | 0.919335 
93-512 
1307° 


1.08742° | 1.5597779 


174.5— 
6757 
58! 

187-976 
82.318 

180.5— 

_ 2.5757 
8519 


1.1513?! |1.54217° 


1.156119 |1.54367° 


11725295 |ES195z0 


243760 1.09482° | 1.55897° 


1.68117° 


1.53287° 


| 


EEE 


B13?, 211 
B13?, 224 
B13?, 241 


B13, 390 
B13, 192 
B13, 388 
B13', 137 
B13?, 286 | 
B13?, 284 


B13', 136 
B13, 422 
B12?,90 
B12?,91 
B12?,91 
B12, 580 
B12?, 314 


B12?,314 
B12?, 314 


B12?, 136 


B12?, 360 


B12?, 360 


B12?, 361 
B12?, 96 


B12?,95 


B13?, 198 
B13', 140 


B13, 425 
B13?, 296 


B13?, 165 


B13?, 211 


al148 |—,—,hydrochloride] C,H,NO. HCl. See al002... 

4-Nitro-o-anisidine. 
C,H,N,0;. See al002 

5-Nitro-o-anisidine. 
C,H,N,03. See al002 


al149|—,2-methoxy-4- 
nitro- 

al 150 |—,2-methoxy-5- 
nitro- 


al151 |—,2-methoxy-6- 
nitro- 


al 152} —,3-methoxy-2- 
nitro- 


al153 |—,3-methoxy-4- 
nitro- 

al154|—,3-methoxy-5- 
nitro- 

al 155 |—,4-methoxy-2- 
nitro- 

al156|—,4-methoxy-3- 
nitro- 


Q al157|—,N-methyl-..... 


Q al158|—,—,hydrochloride 


al 159 |--,N-3-methyl- 
butyl- 

al160 |—,N-methyl-2- 
nitro- 


all61 |—,N-methyl-3- 
nitro- 

Q al162 |—,N-methyl-4- 
nitro- 


al163 |—,N-methyl-N- 
nitroso- 


Q al164 |—,N-methyl-4-.... 


nitroso- 
Q al165 |—,N-methyl- 


N,2,4,6-tetranitro- 


Q al 166 |—,4-methylthio- . . 


al167|—,N-nitro- ...... 


Q all68 


2 all69 


Q all70 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


p-Anisidine. 
C,H,NO. See al1002 


6-Nitro-o-anisidine. 
C,H,N,0;. See al002 


2-Nitro-m-anisidine. 
C,H,N,0 3. See al002 


4-Nitro-m-anisidine. 
C,H,N,0;. See al002 
5-Nitro-m-anisidine. 
C,H,N,0;. See al002 
2-Nitro-p-anisidine. 
C,H,N,0;. See al002 
3-Nitro-p-anisidine. 
C,H,N,03. See al002 


Methyl phenylamine. 
C.,H;NHCH;, 


C.H;NHCH,.HCI..,... 


N-Isoamylaniline. 


CsH;NHCH,CH,CH(CH;), 
C,H,N,0,.Seeal002.... 


C,H,N,0,. Seeal002.... 


C,H,N,O,.Seeal002.... 


Methylnitroso phenylamine. 


CsH;N(NO)CH, 


C,H,N,0. Seeal002..... 


Tetryl. 


. |}4-Aminothioanisole. 


C,H.NS. See al002 


Diazobenzolic acid. 
Nitranilide. Phenyl- 


nitramine. C,H; NHNO, 
CsH_eN,0,. Seeal002.... 


152.16 


152.16 


152.16 


136.17 
136.17 


287.15 


139.22 


138.13 


138.13 


Color. 
crystalline . 

form, 
specific rotation 
and 4,,,, (log «) 


ta (w), rh pl 57.2 
4*'235 (3.97), 
300 (3.35) 

If, nd 


pa yend (dil al) 


og-red nd 
(al, eth, w) 
Zw bH =7 
219 (3.90), 
257 (3.78), 
310 sh (3.38), 
400 (4.09) 

ye, pared nd 
(al) A” 
236 (4.15), 
284 (3.70), 
393 (3.66) 

ye nd (bz) 
AS’ 233 (4.02), 
290 (3.37), 
355.5 (3.37) 

ye nd (al) 169 


1244.5 
(143) 


og cr (w) 120 


dk red pr(wor |129 
al) 

red (eth), og pr 
or pl (eth-lig) 
ApH =11 
230.5 (4.30), 
259 sh (3.76), 
285 (3.72), 
448 (3.67) 

2*'240 (4.0), 
294 (3.18) 

nd(chl-eth) 


57-7.5 


=i 


122.5-3 


red or og nd 
(peth) 2"! 
279 (3.5), 
429 (3.7) 
red-ye nd or pr 
(al), cr (lig) 
br-ye pr (al), 
cr (eth) 
Ast 15:(3.2); 
387 (4.28) 
ye 


bl pl (bz) 


ye pr (al) 
731225 (4.4), 
300 (3.4) 

4" 240 (3.91), 
264 (4.14), 
295 (3.21) 

If (peth) 

8! 278(2.71) 


gold-ye pl or nd|71.5 (cor) 
(w) 2"! (74-6) 
231 (4.23), 
276 (3.70), 
402 (3.74) 

yend, rh 
bipym (w) 
A*' 236 (4.21), 
275 sh (3.64), 
374 (3.17) 

pa ye mclnd 
(w) 4s 
227 sh (3.86), 
375 (4.19) 

og (PrOH- 
peth) 


148.5-9.5 


49-9.5 


243 (cor) | 1.07137 


196.257%° |0.989122° 


254.57© 10.891235 


1.201355 


1.12407° 


272-3 
140'5 


1.13793° 


expon 
htng 


284 1.44215 
165-678 


305—7d 
100° 16 


1.174736° 
1.4304 


331.73 
106-3 


1.4247° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-117 


Np 


bSSSOS%is 


1.5684?° 


1.6395° 


Solubility 


other 
solvents 


con acs 
lig 6 


lig s* 


lig 6 


Ref. 


B13?, 223 
B13?, 223 
B13?, 194 


B13?, 192 


B13?, 191 


B13', 136 


B13', 136 
B13’, 216 
B13?, 286 


B13’, 284 


B12?,79 
B12?, 81 
B12?, 96 


B12?, 369 


B12?, 377 


B12?, 385 


B12?, 309 
B7?, 575 


B12, 770 


B13?, 297 


B16?, 343 


B12?, 367 


B12?, 374 


B12’, 383 


C45, 
7544 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


Color. 
crystalline | 
Synonyms and Formula form, hg Density 
specific rotation other 
and A,,,, (log e) solvents 


AAI p-Benzoquinoneimine oxime. .13 | bl nd (bz) Bp Odd cei IOS 
C.H.N,0. See al002 AMeOH 270 
(3.6), 415 
(4.5) 
Serer es = HK nd (al-to) IND sid eivel fab lavatovatelebi: [te reate(aia hae B12, 669 


Hato .35 |nd (al) Porc cod| Wo oeood a Ceouadr | occ. i B12?, 341 


Q al175|—,2-phenoxy-..... 2-Aminodipheny] ether. 2S CrCligh Ameen |44—Sh 130 THB ee eioie ore ra rate:||etormteseiararedl (atm B13?, 167 
C,2H,,NO. See al002 233 sh (4.0), 
270 (3.44), 
277 (3.47), 
289 (3.43) 
2 all176|—,3-phenoxy-..... 3-Aminodipheny] ether. # pr(ligh 370) SES i aap tere <eteiets, |lere aac, cisco tore i B13, 404 
C,,H,,NO. See ai002 A" 220 sh 
(4.30), 272 
(3.32), 278 
(3.37), 288 
(3.40) 
Q all177|—,4-phenoxy-..... 4-Aminodipheny] ether. .23 |nd (w), cr SSH 20 le ora lerers ater assesses i B13?, 227 
C,,H,,NO. See al002 (dilal) A" 187-9'4 
241.5 (4.11), 
270 sh (3.42), 
278 (3.33), 
298 (3.27) 


juste see Amine, diphenyl 

Phenylpropylamine. SDA bracateeetace ftaisieranl | teleters steak 222 (cor) |0.94432° |1.54287° | i i B12?,94 
CsH;NHCH,CH,CH; 100'! 

C.H3Cl,N. See al002...... ‘Onind (al). | PPRTS=20 als, Feri cteretereie rs lletocestect,s Settee bak B12?, 340 


C.H3CLN. See al002 Oi "ind @ig;al)) {108 EL Steet Ite eesteee: [aa ecremiec i i B12?, 340 


—,2,4,5-tribromo- |C.H,Br,N. See al002...... H na (alam ® PuiSO=1- ey eter [ints cle carets. |e ajerstecors [eters BRO i B12, 662 
268 (2.2), 
274 (2.3), 
284 (2.05) 
Q al182|—,2,4,6-tribromo- |C.H,Br3N. See al002...... 83 |nd (al, bz) a"! 3538 Sane eee i : B12?, 358 
249 (4.1), . 
315 (3.4) 
—,—,hydro- C,.H,Br3N. HBr. See al002. . ; IStaty | mg) |iseteletetttege: Pete rscsvevevers it fede ie B12', 330 
bromide 
1 —,3,4,5-tribromo-. .]CsH,Br,N. See al002 ...... Sad (aly eae |) LZ3EP 9! Teter tepctevell|fovetetsvctetete || seenw er otehehe i B12, 668 
ai185|—,2,3,4-trichloro-. .|CsH,CI,N. See al002 ..:... i 292774 esiiaLarsuokes Vletevaceceve ete || aheve i B12, 626 
Q al186|—.,2,4,5-trichloro-. . |CsH,Cl,;N. See al002 ...... .46 |nd (lig or 50 % : as 2TOTS [hn Roe | sche les | i B12?, 338 
al) a" 
248 (4.15), 
313 (4.06) 
—,2,4,6-trichloro- | sym-Trichloroaniline. i cr (al), nd (lig i 26274Sgaeel | 55 Re eee i i B12?, 339 
C.H,CI,N. See al002 or peth) 4"! 
244 (3.9), 
310(3.4) 
—,2,3,5-triiodo- ...|C .H,I,N. Seeal002........ PAE LENG Lakiccivovereteillrotd avctevetot«: fi epee nnermeean tate Site i B12, 676 
—,2,3,6-triiodo- ... |C;H,I,N. See al002........ ; ee et - cen is Seed hh ee tll 4, i B12, 676 


—,2,4,6-triiodo- ...|C;H,1,N. See al002........ 3 ee Wheetarerazters: [lajerelevere.age dhazaetern wiate Peas B12?, 364 
(al), pr (aa) 
{MeOH 229 
(4.50), 255 sh 
(4.03), 315 
(3.63) 

—,3,4,5-triiodo- ...|C;H,I,N. Seeal002........ Fe nd (al-ace) eT Be eal Rea Moreira re eae B12, 676 


—.,2,4,6-trinitro-.. . |Picramide. TNA. .12 |dk ye pr (aa) — 176284 5) ateerrareetene i B12?, 421 
CsH,N,O,. See al002 A*™* 324 (4.0), 
408 (3.9) 
sx steve res see Benzaldehyde, 
4-methoxy- 
Sciceciee see Benzoic acid, 
4-methoxy- 
eters aia he see Aniline, methoxy- 


Aapavis nahh fecete's aoe see Benzene, 1-hydroxy- 
4(1-propenyl)-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. a 
C-118 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


Solubility 


m.p. b.p. A ee 
°C °C Density 
w 


Ref. 
other 


Anthracene 
Q al193) Anthracene 


al194| —,1-acetyl- 


al195| —,2-acetyl- 


al196| —,9-acetyl- 


al197| —,l-amino-....... 


a1198|—,2-amino- 


al199| —,9-amino-....... 


al200| —,9-benzoyl-...... 


al201|—,1-chloro-....... 


al202 |—,2-chloro-....... 


.a1203|—,9-chloro-....... 


a1204| —,10-chloro-9,10- 
dihydro-9-nitro- 
a1207|—,9,10-diamino-. . . 


Q al208} —,9,10-dibromo- . . 


a1209 | —,9,10-dichloro-.. . 


© a1210|—,9,10-dihydro-... 


al211|—,9,10-dihydro- 
9-ethyl- 

al212|—,9,10-dihydro- 
9-hydroxy- 

al213|—,9,10-dihydro- 
10-nitro-9-oxo- 

Q al214|—,9,10-dihydro- 

9-0xo- 


1-Anthrylamine. 
C,,H,,N. See al193 


2-Anthrylamine. 
C,4H,,N. See al193 


9-Anthrylamine. 
C,4H,,N. See al193 


9-Anthrophenone. 
C,,H,,0. See al193 


C,,H,Cl. See a1193 


C,4H,,CINO,. See al193 


C,4Hi2.N,.Seeall93....... 


C,,H,Br,. See al193 


C,4H,Cl,. See al193 


C,4H,,. See al 193 


Ci 4H,,. Seeall93.............). 
Hydroanthrol. 

C,4H,,0. See al193 
10-Nitroanthrone. 

C,4H,NO 3. See al 193 
Anthrone. 

C,4H,.0. See al193 


to 6,s" 
chl, CCl, 
CS, 5 


BS?, 569 
A*' 218 (4.04), 
252 (3.23), 
295 (2.78), 
310(3.11), 
324 (3.45), 
340 (3.73), 
357 (3.89) 

376 (3.87) 
pa ye (al) 

A"! 240 (4.7), 

251 (4.7), 

375 (3.7) 
ye (al), cr 

(AcOEt-peth) 

A*' 240 (4.4), 

260 (4.8), 

350 (3.7) 
pa ye (al) A°” 

255 (5.2), 

347 (3.7), 

364 (3.9), 

382 (3.9) 
gold-ye nd (al) 
A*' 240 (4.9), 
259 (4.8), 

369 (3.6) 


220.27:|\paye(al)i. =| 107.S-9.0 [ieee Fe Met PR G5 etna Al SO SEERA Ns)... 2] etme B7?, 450 


220.27 B7?, 450 


220.27 76 B7?, 450 


193.25 130 (119) B12, 785 


os 6 
con sulfi 


ye If (al) Ac B12?, 785 
244 (4.3), 
263 (4.6), 
408 (3.6) 

ye If (dil al), 
br (bz) As"! 
290 (5.0), 
390 (3.8), 
410 (3.8) 

ye nd (bz, aa, 

AcOEt) 


193.25 145-50 chls B7?, 416 


282.35 148 CCl,, CS, | B13, 321 
Ac,0Os 
aa s" 


CC s 


If (aa) Asm! 
257 (4.02), 
365 (3.80), 
384 (3.76) 

nd or lf As™! 
255.5 (5.18), 
342 (3.57), 
380 (3.69) 

gold-ye nd (al) 
A"! 255 (5.5), 
340 (3.4), 
392 (3.9) 

nd (bz) 


1.07072291'1.6959%00 || i E13, 235 


212.68 215 (223) -|CCh,s E13, 236 


212.68 106 CCl,, CS,,| E13, 236 
con sulfs 


(gr) 
chl 6 


163 BS5?, 549 


196 C35, 
3998 


BS?, 577 


red cr 


226.8) Bi SUB BES! licas rou dalatsa oases chistos* 


ye nd (to or xyl) 
A** 250 (5.32), 
265 (5.32) 

ye nd (MeCOEt 
or CCl,) A" 
252 (5.0), 
259 (5.3), 
325 (3.1), 
341 (3.5), 
379 (4.0), 
401 (4.1) 

taorpr A" 

260 (4.0), 

270 (4.0) 


247.14 DU a2 a etetene Peer) eh ota Poratarabstetaya|Vetsven|ier | :O! | ruvoran lie Gia |eietetetoxe:et =e BS?, 575 


180.25 i 305 BS?, 545 
165- 
70" 


sub 


oleae Ne sttoacovet |r hee GUN SROHS IO 104928) bcsarssandheee aas BS, 649 


(cor) 


nd (peth) CS,,ligs |B6?, 660 


alks 
CS;s" 

con sulfs 
dil alk s" 


cr (bz-lig), B7?, 240 
nd(CS,) 
nd (bz-lig, aa) 


A" 253 (4.35) 


B72, 414 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-119 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 


No. Synonyms and Formula form, ee a Density Np Ref. 
* |specific rotation other 
and Ajax (log e) w ce solvents 


al215|—,1,2-dihydroxy-. . | 1,2-Anthradiol. DA gt ifee Fd) 160-2 cae ee METER) bona. ss|ans B67, 998 
C,4H 1002. See al193 
al216|—,1,5-dihydroxy-. .| 1,5-Anthradiol. Rufol. yond 2 (|265Sd ARR Riera. Pl eesicscccta [isteraatens on] crave age Ik B6, 1032 


C,4H 1002. See al193 

al217|—,1,8-dihydroxy-. . | 1,8-Anthradiol. Chrysazol. VENACGILAD), 225d. Slee ert heresies ne’ |(eietere orotate i mn B6, 1033 
C,4H 1002. See al 193 If (al-aa) 

al218|—,2,6-dihydroxy-. . | 2,6-Anthradiol. Flavol. payelfi(al)  |295—300d | ein |tsice ceceiete illo nate ere i B67, 999 


C,4H002. See al193 


al219|—,9,10-dihy- 9,10-Anthradiol. Anthraqui- broryend@e ei t8O) F)aedirsrall-erotmtecda||na- accel bate ina B8?, 214 
nol. C,,H,,O,. See al 193 
Q al220|—,1,3-dimethyl- ...|C,5H,,.Seeal193......... 29 |pablfirif(eth), (83  «-- |N4O0=S2e |... cece lc ccincns i | v | v |aeabecellemeeen B57, 592 
cr (al) 
Q al221|—,2,3-dimethyl- ...|C,.H,,.Seeal193......... 20 Noligrfirlf(bz)) 01252 sd ay ena eooaalccccw one i-]-S|oe]ae-) Vi loeekenrner BS?, 592 
al222|—,9-ethyl-........ CyHeeseeali9si....a.c ces .29 |bl fir If (al or 59°" 66 Gia: ij s | s |... 3) 2ieeeeeeee BS5?, 591 
MeOH) 
al223|—,1,2,3,4,5,6- (ene ORYZA UE RS Sand If (MeOH), cr |67(70) = JIGO* Tn cece feeec cece] O |eree | eta iin | eeta—aar B57, 472 
(al) 
Q al224|—,1-hydroxy-..... 1-Anthrol. cr (bz), brnd FS a ce 29 CET or oe ol AN i B6?, 669 


C,4H,0O0. See al 193 or If (al or aa) 
AoE 95 
(3.60) 
al225|—,2-hydroxy-..... 2-Anthrol. ye (bz), brifors|255 0 Wks eedee cess dalllemecieces i B67, 669 


C,4H 100. See al 193 nd (dil al) 
al226|—,9-hydroxy-..... 9-Anthrol. Anthranol. ye red If (dil al), | 160=4 Wests een Peccrevarctoichs: [see ottte i B7?, 414 
C,4H oO. See al 193 pa ye nd (aa) 


al227|—,1-hydroxy-9, C,4H,,0. Seeal193........ 25: |sligrsh firlf ortal94e) . Wieeacth.n/l RR 2d 4. |) eae ae B62, 660 


nd (bz, peth) 
a1228|—,2-hydroxy-9, C,4H,,0. Seeal193........ 25i(bz-peth),» 1299") |e eae le. co. a eee «ae | sho | ee B62, 660 


al229|—,1-methyl- ...... GCysHis See all93ic cence f 1.680299 | i ee chl, sulfs | BS5?, 585 
al (bl fir) 

253 (5.22), 

343 (3.74), 

359 (3.93), 

377 (3.92) 

Q al230|—,2-methyl-...... C,5H,2.Seeali93......... : gr-bl fir lf (sub) subgge® [1-812 Plisna. nee i i BS?, 586 


Q al231|—,9-methyl- ...... C,5H,,.Seeal193......... F yesh nd (dil al), ° 196-7'2 1.695927) Woe BS?, 587 
pr (bz, al, 
MeOH) 4” 
252 (5.18), 
256 (5.33), 
318 (3.04), 
331 (3.44), 
348 (3.76), 
366 (3.96), 
386 (3.95) 
Q al232|—,9-nitro-........ C,4H NO}. Seeall93...... yend(al),pr_ 146) li 360RE |... 24, Monona i B6?, 1245 
(aa or xyl) 2" 
331 (3.42), 
347 (3.61), 
363 (3.66), 


382 (3.58) 
Q a1233|—,1,2,3,4,5,6,7,8- | Octhracene, pl (al) a"! 78(74) |293-57° |1.1319 —|1.53728 | i BS?, 422 
octahydr C,4H,,. See al193 270 (3.0), 16712 0.97038° 
280 (3.2), 
285 (3.29) 
al234|—,9-phenyl- ...... CyoH,,. Seeall93......... .34 |bl fir in sol, If A YTS MR | cceeciovaravets [iv Srelomisrete i te CS,, ch! s" | B5?, 639 


(al), (aa or al) 
AB25S:S 
(5.16), 346.5 
(3.90), 384 
(4.08) 


a1235|—,1,2,9-trihy- C,4H1003. See al193....... .24 jog ye lf 249251 [Ph wate kW Ros. | ore ecocevecarelf deter Mavete ligiekel iene BS8?, 371 
al236 fe C4H 1903. See all93....... 24 lyelGnd{al-w), |208; | \|AeOn aa nn sya linens B8?, 372 
xy- 


41237 aceite CiHioOseSeeati93\,....... 324 Jogeredind (al) 156 9 |scecissee Jad acelles:|oviees cell's’ off 18" |i shel. che] B8, 330 
xy- 
a1238|—,1,5,9-trihy- Cy4H 903. Seeall93....... .24 | gold If (al) 200d | testing fiat] aa. | oes 00n |» om) beliopetel bee eee B8, 330 
dro: without 
4 ‘ ; melting 
41239) —,1,8,9-trihy- Anthralin. Cignolin. .24 |yeplornd (lig) }178-80 | ........|.....000|sseeeces i E13, 372 
- Ci4H, 003. See al 193 i | 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-120 Tz 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, We Density Np Ref. 
specific rotation Cc other 
and 4,,,, (log «) be eth} ace} bz) solvents 
Anthracene 
al240|—,1,9,10-trihy- =| C,4H,.03.Seeal193....... grnid(eth))' 9 1204-6 | eccatu tie alle atgitanes [los ate anh SHUUES Bhs ae lle ol Se Lanpe B8?, 372 
droxy-(enol form) 
al124)|—09,10-trihye) fe dteanqecobesetssccscune yendi(ligh@® [2357 6 0 lecceieemelilt tecwnie cilisceraee cell bier |S) Mccain es os 6 B8?, 372 
droxy-(keto form) 
al242| —,2,3,9-trihy- C,4H,,03. Seeal193....... yebrndi(al)e 1288-95 ee mrstaa|iaeaw nee dil eecescsell aan s aas B8?, 372 
droxy- 
al243)9-Anthracenecar- | 9-Anthraldehyde. Og nd (dilaa)” }104—5.0 [ics. sie feats cetilooctebet By | steele s |aas E13, 320 
boxaldehyde A"! 234 (4.5), 
262 (4.7), 
372 (3.8), 
404 (3.9) 
al244| 1-Anthracenecar- 1-Anthroic acid. ye nd (aa), SUID ya ossicles taxetathletels eiztie’s i 6 jalks B9?, 493 
boxylic acid ye pr (alor aa s" 
AcOEt), bt ye chl 6 
nd (sub) 4”! 
250 (5.0), 
355 (3.7), 
375 (3.7) 
al245| 2-Anthracenecar- 2-Anthroic acid. ye If (al), nd, If BUD PE a eal Bact ll ais optaverels i 5 |aas B9?, 494 
boxylic acid (sub) alk s (bl 
fir) 
chl 6 
Q a1246| 9-Anthracenecar- 9-Anthroic acid. pa ye nd (bz, al) SD cine als te Dees Lae oe i Sales The fal sos] bo Ne B9?, 494 
boxylic acid A*'254 (5.17), 5" 
344 (3.73), 
362 (3.89), 
381 (3.83) 
— .| see 9,10-Anthraquinone, 
1,3,5,7-tetrahydroxy-* 
— | Anthraflavin...... see 9,10-Anthraquinone, 
2,6-dihydroxy-* 
— | Anthragallol...... see 9,10-Anthraquinone, 
1,2,3-trihydroxy-* 
— |Anthralin......... see Anthracene, 1,8,9- 
trihydroxy-* 
a1247|Anthranil......... 3,4-Benzoisoxazol. 2304 (3.5) 2157°° dd |1.81272° | 1.584529 | d*] s s .| OS, acs B27?,17 
9913 
_ see Benzaldehyde, 2- 
amino- 
_ .| see Benzoic acid, 2-amino- 
— |Anthranol........ see Anthracene, hydroxy-* 
— .| see 9,10-Anthraquinone, 
1,2,7-trihydroxy-* 
2'a1248) 9;16-Anthras)) [css tech eee Pee eeeees ye rhnd (al, bz) | 286 (sub) | 379.87© |1.438* |........ Pal ontpu 6 |consulfs | B7?,709 
A"! 252 (4.7), s’ | chl, 
278 (4.1), CCl, 6 
330 (3.7) to d,s" 
2 al249| —,1-amino-*......| C,,H,NO,. Seeal248...... red nd (al), SUD Mag 2h cats B26 o)| pet i 6 | s |} s |} s |conHCls | B22?,618 
(glaa) 2" chlaas 
234 (4.53), phNO, s’ 
306 (3.82), 
497 (2.83) 
2 al250| —,2-amino-*......| C,4,H,NO,.Seeal248...... red nd SUD) Sos kun iets BFE «|| ss) + cher i |b, a bth $4} 5: bChlis B14?, 107 
(al, aa, sub) 
JMeOH 242 
(4.49), 298 
(4.37), 327 
(3.95), 440 
(3.65) 
al251|—,1-amino-2- C,,H,;NO,. See al248..... rednd(aa}t {190 Peed ipa) dacs Ak aeaine GN eat Nhe Loses aas* B14', 482 
a1252| —,2-amino-3- C,,H,3NO;.Seeal248..... VE DIE VY) abr Pode mie Mtr sinistess eel Malsrarevererall persieiele shes é 6 |Pyv B14', 482 
aaé 
a1253| —,1-amino-2- C,,H,BrNO,. See al248.... ye-rednd (aa), W182. laprmcattohs ee ents |e «bee i} 56] d6| 6] 6|Pyv B14', 446 
nd (xyl) aa,tos 
A*' 308 (3.64), lig 6 
469 (3.88) 
al254|—,1-amino-3- C,4HsBrNO,. See al248.... Red nd (tog P1243 90 [ee SA lleva lererere cl |'e oes ais i i i io iPys B14', 446 
A*' 305 sh PhNO, s 
(3.87), 471 tod 
(3.84) 
al255|—,3-amino-1,2- 3-Aminoalizarin. dk red pr (aa) SUD OC es whey 042 ciaiatt |'sn'« NE A lhe 65 aq NH3s. | E13, 565 
C,4H NO,. See al248 aq HCl 6 
al256|—,4-amino-1,2- 4-Aminoalizarin. gr-blndG@l)  |d'tae yyeslhaatateay illite |b. Hats lone hel Deca | aes || eee alks E13, 565 
C,,H,NO,. See al 248 (crimson) 
PhNO, s’ 
al257|—,2-amino-1 2-Aminoerythroxyanthraqui- red br nd (al) SUD» |[ldevrie otesohl Pmemenas ell eS s.| Pyv B14’, 167 
none. C,4H,NO;. See al248 con sulfs 
aq NH,6 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-121 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS | 


|__| 
solvents 


Color. 
crystalline 
No. d Synonyms and Formula y form, 
specific rotation 
and A,,,, (log €) 


ren | if ye nd (bz), 

cr (xy, 
yend (to), 

(gl aa) 
br-red nd (to) 


al259|—,2-bromo-*...... C,,H,BrO,. Seeal248 ..... 


3-Bromoailizarin. 
C,,H,BrO,. See a1248 


al260|—,3-bromo-1,2- 
dihydroxy-* 


2 a1261}—,1-bromo-4- C,sH;oBrNO,. See al248... br-red nd (Py) 


C,sH,oBrNO,. See al248... br nd (aa) 


Q a1263|—,1-chloro-*...... C,4H,ClO,. See al248...... ye nd (to or al) 
{MeOH 253 
(4.63), 266 
(4.15), 333 
(3.70), 415 
(2.00) 

pa yend (aa 
oral) A™eo! 
256 (4.69), 
265 (4.36), 
274 (4.23), 
325 (3.59) 

vt nd(PhNO,) 
Jsult 262 
(4.72), 360 
(3.82) 


Q al264|—,2-chloro-*...... C,4H,ClO,. See al248...... 


al265|—,1,2-diamino-*. . . | C,,H,)N,O,. See al248 .... 


al266|—,1,3-diamino-*. ..|C,,H,)N,O,.Seeal248 .... red (PhNO,) 


Q a1267|—,1,4-diamino-*. . .|C,,H, )N,O,. See al248 .... dk vt nd (Py), 
vtcr 
(al) 4"! 249 
(4.45), 288 
(4.09), 300 
(4.08), 522 
(2.83), 551 
(3.04), 592 
(3.04) 

dk red nd (al, 
aa) Jocic HsOH 
500 (4.08) 

red nd (aa), If 
(MeOPh) 

red nd (PhNO,) 


Q a1268|—,1,5-diamino-*. ..| C,,H,)N,0,. Seeal248 .... 


al269| —,1,6-diamino-*. . .| C,4H,)>N,O,. See al248 .... 


a1270|—,1,7-diamino-*. ..|C,,H,)N,O,. Seeal248 .... 


al271|—,1,8-diamino-*. . .| C,,H,)»N,O,. See al248 .... red (al or aa, 
Py, PhNO,) 
Aix 250 (4.4), 


435 (4.0), 


458 (4.1), 
490 (4.0) 


a1272|—,2,3-diamino-*. .. | C,,H,)N,O,. See al248 .... red (PhNO,) 


© a1273|—,2,6-diamino-*. . .|C,,H,)N,O,. Seeal248 .... red-br pr (aq 
Py) Asion 
281 (4.0), 
333 (4.1), 
384 (3.7) 

og-ye nd (al or 
PhNO,), dk 
red nd (sub) 

ye nd (to) 


al274|—,2,7-diamino-*. . .| C,,H,oN,O,. See al248 .... 


al275| —,2,3-dibromo-* . .| C,,H,Br,0,. See al248..... 


a1276| —,2,7-dibromo-* . .| C,,H,Br,O,.Seeal248..... It ye If (MeOPh) 


ye pl (sub) 


al277| —,1,3-dichloro-*.. . ye nd (aa) 


C,4H,.Cl,0,. See al248..... 


al278| —,1,4-dichloro-*.. .| C,,H.Cl,O,. Seeal248..... og-ye nd (aa) 
4° 213 (4.45), 
256 (4.6), 


357 (4.6) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


MD: Densit 
i ej 


319 (cor) |sub 


YU dieacarndc | Paecanupel ISpocnc. c 


NST SHB Wescrvcceaie’s [ietiet clad [lerseatereteeate 


C-122 


PhNO,, 
consulfs 


AmOHs |B7?,717 
to, aa s* 
Py, E13, 555 
dilalks 
(bl-vt) 
conalks 
(red) 
con sulfs 
(red) aa 6 
Py,acs B14', 447 


B14', 446 


B7?,714 


B7?,714 


B14, 112 


B14?, 112 


B14?, 113 


, |B14?,120 
PhNO,s 
chl, xyl 6 
consulf, |B14?, 120 
chl, xy s 
Pys* 


dilsulf, | B14", 473 
conacs 


chl,con |B7’,718 
sulfs 
consulfs |B7?,718 
aas" 


.|PhNO,s |B7!,411 


aas? 
PhNO,, |B7?,715 
Pyvaas" 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline alee tee 
Synonyms and Formula : form, pa b.p. Density 
* Ispecific rotation Cc other 
and 4,,,, (log ) solvents 
Anthraquinone 


Q a1279| —,1,5-dichloro-*.. .| C,,H Cl,O,.Seeal248..... 

(aa) A"! 254 

(5.24), 344 

(4.43) 

a1280| —,1,6-dichloro-*.. .| C,4,HsCl,O,.Seeal248..... ; pa ye nd (aa) i was B7?,715 


al281| —,1,7-dichloro-*.. .| C,4H¢Cl,O,.Seeal248..... i ye nd (aa) 1°” i B72, 716 
213 (4.42), 

263 (4.7), 

270 (4.3), 

282 (4.3) 

Q a1282| —,1,8-dichloro-*. . .| C,,H >Cl,O,. Seeal248..... . ye nd (aa) i B7?, 716 


a1283| —,2,3-dichloro-* . .| C,,H-Cl,O,.Seeal248..... : ye nd (aa) i aa 6, s" B7?, 716 
al284|—,2,6-dichloro-*...|C,,H>Cl,O,.Seeal248..... ‘ ye nd (aa oral), i aas" B7?,716 
pa ye lf (PhCl) con sulf 


a1285|—,2,7-dichloro-*... |C,,H>Cl,O,. Seeal248..... é yesh nd A ts..< B7*,717 
(MeOPh) 


a1286 |—,1,2-dihydroxy-* . | Alizarin. og or red tcl nd B87, 487 
C,4H,0,. See al248 or pr. (al, sub) 
A*' 248 (4.4), 
435 (3.8) 
a1287 | —,1,3-dihydroxy-* . |Purpuroxanthin. " ye-red nd (sub), i siete E13, 526 


Xanthopurpurin. pr (aa +2) 


C,4H,O,. See al248 A*! 246 (4.43), 
284 (4.36), 
415 (3.79) 
2 a1288 |—,1,4-dihydroxy-* . |Quinizarin. i ye red If(eth), Sate B97, 889 


C,4H,0,. Seeal248 dk red nd 194 (to) 
(al), red cr (to, 
aa) 7Dee 
330 sh (3.5), 
470 (3.9), 
520 sh (3.7) 
al289|—,1,5-dihydroxy-* . | Anthrarufin. i pa ye pl (gl aa, i con sulfs | B87, 496 
C,,4H,0,. See al248 sub) 4"! CS,6 
225 (4.57), 
253 (4.24), 
287 (3.98), 
418 (3.98), 
437 (3.98) 
a1290|—,1,6-dihydroxy-* .|C,,H,O,.Seeal248........ ; og-ye nd (gl aa) oy 6 | di ‘ B8', 721 


a1291|—,1,7-dihydroxy-* . |C,,H,O,.Seeal248........ i ye nd (sub) i A B8', 721 


Q a1292| —,1,8-dihydroxy-*. | Chrysazin. Istizin. i red or redsh-ye i eae A B87, 500 
C,4HgO,. See al248 nd or If (al) 
A*'222 (4.6), 
253 (4.4), 
284 (4.1), 


430 (4.1) 
al293|—,2,3-dihydroxy-* .| Hystazarin. Hystazin I ye-br nd (aa), i i B87, 504 
C,4H,0,. See al248 ye nd (sub) 
Q al294| —,2, * | Anthraflavin. Anthraflavic 5 ye nd (al) i ofaeahh a B87, 504 


acid. C,,H,O,. See al248 4"! 274 (4.53), 
301.5 (4.28), 
349 (3.90) 
Q a1295| —,2,7-dihydroxy-* .| Isoanthraflavin. Isoanthra- fs yend(+1w, i Tats B97, 890 
flavic acid. C,,H,O,. dil al), nd 
See al248 (sub) 


al296|—,1,8-dihydroxy- | Aloe-emodin. Rhabarberone. i og-ye nd (to, more » | E13, 571 
3-hydroxy- C,5H,0;. See al248 i) ee 
methyl-* 220 (3.7), 
255 (3.3), 
283 (3.0), 
— |—,1,8-dihydroxy- 430 (3.0) 
3-hydroxy- 
methyl-2,4,5,7- 
tetranitro-* 
al296'| —,1,2-dihydroxy- | B-Iodoalizarin. c og-red nd (xyl) 6-9, aml eex leeds ws E13, 555 
3-iodo-* C,,H,10,. See al248 
al297|—,1,2-dihydroxy- | B-Methylalizarin. 25: lognd wena! elt 245) 4p aud) bin wel teictertes fie cvose: Mean totstes|, SOUMESH, | SN] c.0.5,| ai ,cevavebsicr. B8?, 510 
3-methyl-* C1 5H 0,4. See al248 
2a1298 |—,1,8-dihydroxy- |Chrysophanic acid, .25 |ye hex or mcl i ul. B8?, 510 


3-methyl-* Chrysophanol. C,H 90,4. nd (sub) 
See al248 
al299 |—,1,2-dihydroxy- | Alizarin orange. ¥ og-ye nd (bz), ; B87, 491 
3-nitro-* - B-Nitroalizarin. ye pl (gl aa, al) 


C,4H,NO,. See al248 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-123 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Synonyms and Formula 


Anthraquinone 
a1300| —,1,2-dihydroxy- 
4nitro-* 


a1301|—,1,8-dihydroxy- 
2,4,5,7-tetra- 
bromo-* 


a1302|—,1,4-dihydroxy- 
5,6,7,8-tetra- 
chloro-* 
a1303|—,1,8-dihydroxy- 
2,4,5,7-tetra- 
nitro-* 
al304|—,1,2-dimethyl-* 
a1305|—,1,3-dimethyl-* 
a1306|—,1,4-dimethyl-* 


Q a1307|—,2,3-dimethyl-* 
al308|—,2,6-dimethyl-* . . 


a1309|—,2,7-dimethyl-* . . 
a1310|—,1,3-dinitro-*.... 


al311|—,1,5-dinitro-*.... 


a1312|—,2-ethyl-1- 
nitro-* 

—,1,2,3,5,6,7- 
hexahydroxy-* 


al313 


Q al314|—,1-hydroxy-*.... 


Q al315|—,2-hydroxy-* ... 


Q al316|—,2-methyl-* 


Q al317 —,1-methyl- 
amino-* 
—,2-methyl 
amino-* 
—,2-methyl-1- 
nitro-* 
—,6-methyl-1,2,5- 
trihydroxy-* 
—,6-methyl-1 ,3,8- 
trihydroxy-* 


al318 
al319 
al320 


al321 


al322|—,1-nitro-* 


al323|—,2-nitro-* 


al324|—,1,2,4,5,8-penta- 
hydroxy-* 


4-Nitroalizarin. 
C,,H,NO,. See al248 


2,4,5,7-Tetrabromochrysazin, 


C,,H,Br,O,. See al248 


5,6,7,8-Tetrachloro- 
quinizarine. 
C,,H,C1,0,. See al248 
Chrysammic acid. 
Chrysamminic acid. 
C,4H4N,O,,. See al248 
C,6H,,0,. See al248 
C,6H,,0,. See al248 
@,6H,,0,. See al248 


C,6H,,0,. See al248 


C,6H 2,02. See al248 


C,6H,,0,. See al248 
C,4HeN20,. See al248 


C,,H.N,O,. See al248 


C,6H,,NO,. See al248 


Rufigallol. Rufigallic acid. 
C,4H,O,. See al248 


Erythroxyanthraquinone. 
C,4H,O;. See al248 


-|C,4H,gO 3. See al248........ 


C,5H,.0,. See al248 


C,H, ,NO,. See al248 


C,5H,,NO,. See al248 


C,sHNO,. See al248...... 
Morindone. C,,;H,.O;. 
See al248 
Emodin. Frangula- 
emodine. C,,H,.0,. 
See al248 


Alizarin cyanine R. 
Alizarin pentacyanine. 
C,4H,O,. See al248 


Mol. 
wt. 


285.22 


555.82 


378.00 


420.21 


236.27 
236.27 
236.27 
236.27 
236.27 


236.27 
298.21 


298.21 


224.23 


222.25 
237.26 
237.26 
267.24 
270.25 


270.25 


288.24 


Color. 
crystalline 


and A,,,, (loge 


gold-ye nd 
(aa or al) 
og-ye nd (bz) 


red pl (aa) 


ye plorif 


nd (ace or aa) 
nd (aa) 
ye nd (al, sub) 


ye nd (al, to or 
xyl), cr (aa) 
ye nd (aa or al) 


yesh nd (al) 
ye nd (HNO;,) 


pa ye nd (xyl or 


) 


170 

246-50 
(240) 

422 (385) 


PhNO,), yecr 


(sub) 44 
258 (4.6), 
322 (3.7), 
400 sh (2.2) 

yesh br (aa) 


red rh, red-ye 
nd (sub) 
A*' 222 (4.18), 
258 (3.85), 
295 (4.64), 
349 (3.92), 
438 (3.92) 

red-og nd (al, 
sub) {MeOH 
252 (4.46), 
266 (4.15), 
327 (3.52), 
402 (3.74) 

ye plor nd (al 
or aa), ye If 
(sub) 4*'250 
(4.4), 277 
(4.3), 340 
(3.5), 406 
(3.7) 

yesh nd (al, 
aa or sub) 

ye-red nd 


red nd (aa) 
pa ye nd (aa) 
og-red nd (to) 


Og-red mcl nd 
(aa), cr (dil 
aa+Iw) 

ognd 
(dil Py) AMeo# 
220 (4.5), 245 
(4.2), 290 
(4.3), 440 
(3.95) 

yesh pr (ace), 
nd (aa) AMeOH# 
255 (4.57), 
325 (3.63) 

ye nd (aa oral) 
AMcOH 258 
(4.60), 323 
(3.72), 420 
(1.30) 

brif(PhNO,) 


194-5 


182-3 

(177-9) 
170 
226-7 
270-1 
282 


256-7 


184.5—5 


d 


subd 


sub 


sub 


sub 


232.5—3.5| 270-17 


sub 


sub 


other 
solvents 


— 


s 


sulf, chl, 


é* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-124 


PhNO, v 
con sulf 6 
aad 


liq NH, 6 


aq NH;, 
KOHs 


con sulf v 
aas 

chl, 
aas 

aa, tov 
chls 

PhNO, s 
chl daa 6" 

Py vsulfs 
(bl-vt) 

alksaaé 
chl, CCL, 
CS,i 


chl, aas 


. |sulf, chls 


aas" lig d 


B8?, 491 


B8', 722 
B8',716 
B8', 723 


B7?, 743 
B7?, 743 
B7?, 743 
B7?, 744 
B7?, 744 


B7?, 744 
E13, 436 


B7?, 721 


B7?, 743 


E13, 613 


B87, 388 


B8?, 393 


B7?, 733 
B14?, 100 
B14?, 108 
E13, 433 
E13, 588 
BS8?, 563 


B7?, 719 


B7?, 720 


E13, 613 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 
No. Name Synonyms and Formula form, 
specific rotation 
and A,,,, (log e) 
Anthraquinone 
al325|—,1,2,4,6-tetra- Hydroxyflavopurpurin. dk red nd(sub) }........ 
hydroxy-* C,,H,0,. See al248 
a1326|—,1,2,4,7-tetra- 4-Hydroxyanthrapurpurin. red-ye (al, Py |ic4......<% 
hydroxy-* C,4H,O,. See al248 or aa) 
al327|—,1,2,5,6-tetra- Rufiopin. oOg-red nd(Py) |340 
hydroxy-* C,4H,O,. See al248 
a1328|—,1,2,5,8-tetra- Quinalizarin. red nd (PhNO,)| >275 
hydroxy-* C,,H,0,. See al248 
a1329|—,1,2,6,7-tetra- Ci,H,O7sSeeal 248.202 ognd(PhNO,) | >330 
hydroxy-* 


a1330|—,1,2,7,8-tetra- 
hydroxy-* 


a1331|—,1,3,5,7-tetra- 
hydroxy-* 


a1332|—,1,4,5,8-tetra- 
hydroxy-* 


Q a1333|—,1,2,3-tri- 
hydroxy-* 


a1334|—,1,2,4-tri- 
hydroxy-* 


al335|—,1,2,5-tri- 
hydroxy-* 

Q a1336| —,1,2,6-tri- 
hydroxy-* 


Q a1337| —,1,2,7-tri- 
hydroxy-* 
a1338|—,1,2,8-tri- 
hydroxy-* 
a1339|—,1,3,8-tri- 
hydroxy-* 


a1340| —,1,4,5-tri- 
hydroxy-* 


al341|—,1,4,6-tri- 
hydroxy-* 


Q a1342) 9,10-Anthra- 
quinone-2- 
carboxylic acid 

al342'| —,1,3-dihydroxy-.. 


al343|—,1,4-dihydroxy-.. 


al344|—,4,5-dihydroxy-.. 


a1345|—,4,5-dihydroxy- 
7-methoxy- 
al346|—,1-nitro-........ 
al347|—,—,chloride..... 
a1348|—,5-nitro- 


C,,H,O,. Seeal248........ 


red nd or 318d 


pr (aa) 


Anthrachrysone. 
C,4H,gO,. See al248 


yesh nd (al + 
2w) 


C,4HgO,. See al248........ gr nd (aa), br 


nd (bz-lig) 
Areh 488 (4.1), 
523 (4.4), 

548 (4.4), 

562 (4.5) 

Anthragallic acid. ye nd (dilal), 313 
Anthragallol. br (aa), og nd 
C,,H,O,. See al248 (sub) A"! 

245 (4.30), 
287 (4.49), 
414 (3.81) 

Purpurin. og-red,dk red | 259 

C,4H,O;. See al248 or og-ye nd 
(al) 

2-Hydroxyanthrarufin. red nd (gl aa, 278 (274) 
C,,4H,0,. See al248 sub) 

Flavopurpurin. ye nd (al) > 330 
C,4H,O,. See al248 (sub 

> 160) 

Anthrapurpurin. og nd (al) 374 (sub 
C,,4H,O,. See al248 170) 

2-Hydroxychrysazin. red nd (aa, 239-40 
C,,H,O,. See al248 sub) 

C,,H,O,. See al248 bt red-brnd 287-8 

(bz), gold-ye 
pl (AcOEt) 
A*' 256 (4.2), 
292 (4.1), 
450 (3.9) 
5-Hydroxyquinizarin. red-br nd or If 
C,4H,O,. See al248 (PhNO,), 
dk red nd 
(Py) a” 
480 (4.08), 
495 (4.13), 
516 (4.04), 
529 (4.04) 
6-Hydroxyquinizarin. bt red nd (al), 


C,4H,O,. See al248 br pw 


ye nd (aa) 


Munjistin. C,,H,O,. 
See al342 
C,s5H,gO,. See al342........ 


ye nd (al-w 
+ 1w), If (aa) 

ye bror red nd 
(PhNO,) 

ye or ognd 
(MeOH, Py) 
495 hal 230 
(4.62), 255 
(4.32), 440 
(4.04) 

red-br or yend 
(sub) 


Cassic acid. Rhein. 
C,,;H,O,. See al342 


Emodic acid monomethyl 
ether. Parietinic acid. 
C.6H,00,. See al342 

C,;H,NO,. See al342 

C,sH.CINO,. See al342.... 

C,;H,NO,. See al342 


nd (al or aa) 


yesh nd (aa) 


Solubility 


[afta 


Density 


+ 


sub 


4627°° 
pard 
sub 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-125 


other 
solvents 


CS,,aas 
sulf, alk 6 


aav 


alk (vt) 


chl, 
aas" 


. {con sulf 


(red-og) 
con alk s 
(red) 


aas 


chl, sulf, 
alksaas 
to, alk s 
aas' 
Pyv, 
sulf, 
alk s 
chl 6 


os 6 


.Jaas* ligi 


sulf, aa s 


Ref. 


B8?, 582 
B8?, 582 
B8?, 583 
B8?, 584 


B8?, 584 


B8?, 585 
B8?, 585 


B8?, 586 


B8?, 549 


B8, 509 


B8?, 554 


B8?, 555 


B8?, 555 
B8?, 557 


B8?, 557 


B8?, 557 


B8?, 558 
B107, 581 


B10?, 761 
B10', 509 


B10', 510 


B10?, 767 


B10, 586 
E13, 665 
E13, 665 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Ref. 
other 
BASS solvents 


Color, 
crystalline 
No. Name Synonyms and Formula form, 
specific rotation 
and J,,., (log €) 
9,10-Anthraquinone 
a1349|9,10-Anthra- |... eee cece ee ence 368.35 | yend (HCI 
quinone-1,5- +4w), pl (dil 
disulfonic acid aa +4w) 
ANHosalt 255 
(4.5) 
a1350}9,10-Anthiras, [ios ce ceee seer tcees ress 368.35 | yend 
quinone-1,6- (HCl + 5w), 
disulfonic acid gold pr (dil 
aa +5w) 
A135119:10-Anthra-7 5 © | aercleieicleiicteictersjnis ae woceieinieis)s 368.35 | ye hyg pw (dil 
quinone-1,7- aa +4w) 
disulfonic acid 
al352|9,10sAmthrass 9 riresccc.cters sicrnctevereteerna a mienie © 368.35 | ye nd( + 5w) 
quinone-1,8- 
disulfonic acid 
Q a1353)9,10-Anthra- a-Sulfoanthraquinone...... 288.29 | If (aa), 
quinone-1- ye lf (con HCl 
sulfonic acid +3w) 
A” 257 (4.61), 
328 (3.63) 
Q a1354/9,10-Anthra- B-Sulfoanthraquinone. ..... 288.29 | ye If (+3w) 
quinone-2- 
sulfonic acid 
al355|—,amide:........ C,,H,NO,S. See al354..... 287.30 | ye nd (aa) 
a1356|9,10-Anthra- C,,H,CIO;S. Seeal353..... 322.73 |ye rh pr (HCl 
quinone-1- oraa +4w) 
sulfonic acid, 
5-chloro- 
a1357|9,10-Anthra- C,4H,NO-S. See al354..... 333.28 | yesh pl (dil 
quinone-2- HNO;) 
sulfonic acid, 
5-nitro- 
— |Anthrarufin.... see 9,10-Anthraquinone, 
1,5-dihydroxy-* 
— |Anthroicacid...... see Anthracenecarboxylic 
acid 
— |9-Anthrone ....... see Anthracene,9,10- 
dihydro-9-oxo- 
al358|Antimalarine...... Plasmocid. PETAL Ls creutits soo shon 
a1359| Antipyrine Analgesine. 2,3-Dimethyl-1- |188.23 |mcllforsc(w, 
(a-form) phenyl-5-pyrazolone. bz or eth) 
Phenazone. A*' 223 (3.91), 
247 (3.97), 
273 (3.98) 
al360|—(f-form) ....... C,,H,,N,0. Seeal359 ..... 188.23 |cr (unst) 
a1361 |—,2-hydroxy- Salazolon. Salipyrazolone. |326.35 |pw 
benzoate Salipyrine. 
C,,H,,N,0.C,H,0,. 
See al359 
a1362|—,m-amino- ...... C,,H,3N30. Seeal359 ..... 203.25 |redsh in air (bz) 
a1363 |—,o-amino-....... C,,H,3N30. See al359 ..... 203.25 |nd (AcOEt-eth) 
al364|—.,p-bromo-....... C,,H,,BrN,0. See al359 .. . | 267.13 |nd(w) 
al365 |—,p-dimethyl- C,3H,7N30. Seeal359 ..... 231.30 |pr or pl (lig or 
amino- AcOEt) 
4*'255 (4.04) 
— |Antipyrinechloral | see Hypnal 
al366|Aphanin.......... oH O wien ne inne RAR 550.88 |bl-bk If (bz- 
MeOH) 
As"! 474, 504 
al367|Aphylline......... Gre HggN Oe eee vay sisereece 248.37 |[o]? + 10.3 
(MeOH, 
¢=20) 
— |Apigenin......... see Flayone,4’,5-,7-tri- 
hydroxy- 
21368) Aplol pees cata 2,5-Dimethoxysafrole. 222.24 |nd 
Parsley camphor. 
al1369|Apoatropine ...... Atropamine. C,,H,,NO, ...|271.36 |pr(chl) 
Q a1370|—,hydrochloride . . |}C,,H,,NO,.HCI. See a1369. |307.82 |If(w) 
a1371 |Apocinchonidine . . . |C,,H,,N,0. Seeal372..... 294.40 |If (al), [o]2° 
— 139.3 (chl- 
: F ; al, c = 2) 
a1372|Apocinchonine..... Allocinchonine. C,,H,,N,0. |294.40 |pr (al), [«]2° 
+ 167.4 (abs 
al,c = 3) 


dat 120 


293-4d 


(anh) 


(Boo 
at 18) 


148 
165 
122 


134-5 


219 


°C Density 
1821:° 1.056924 |1.58552+ 
597k 1.0747}9° |1.5697 
211-2'° 
S0088 IN]. tet haces 
ZOO |B ay sjerasetors cicero oe 
294 1.01529 |1.53602° 
17922 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


ces 


126 


v 


B11?, 195 


B117, 196 


B11, 197 


B11?, 197 


B11?, 192 


B11?, 193 
B11, 339 


E13, 707 


Bi1?, 195 


B24?,11 


B24', 197 


B24', 210 
B24',210 
B24, 33 


B24, 46 


CS,,chlv | C32, 
3454 


dilHCly |C26, 
oss 2742 


B19?, 98 
B21?, 18 
. |B21', 197 
B23', 131 


B23', 131 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula Mol. form, b-p. Density al) 
wt. |specific rotation c other 
and A,,,, (log «) bas eth} ace} bz solvents 
a1373|—,hydrochloride . . |C,,H,,N,0.HCI.2H,0. any AA abi OCP OE ATE SEO SOON A tani nee mod een pias Piel fest ea 
See al372 [a] +139 
(w, c = 0.006) 
al374| Apocodeine....... Apomorphine 3-methyl ether.| 281.36 | pr (MeOH) eH Pa csi50 OF ICR COR lecrmercisincl ioc s | s |ligs 
Pseudoapocodeine. [a]2? —90 
C,sH,,.NO,. (abs al, 
c = 0.449) 
A280 (4.05), 
313 (3.50) 
a1375|—,(ethanol solvate) |C,,;H,,NO,.C,H,OH...... 327.43 |If(al +1) Be ae tod ICME AOCES Cl CACHE CACM (EMER ae cat aca (ieee i seal kext xh beh cxall RaRAach| akotaicxcacacies 
See al374 
a1376 |—,(methanol GipHypNO7-CH,OH....... 313.40) |nd(MeOEEse 1) (85) | ciepaiaia,s.atsi||arcrereclesc aa] ase tetas | aereh| eta eeeel eke elle aie MeOH s? 
solvate) See al374 
— |Apocupreine ...... see Apoquinine 
B37 7 | APOCYCIENG: 2 till ate ste oe tee rnc a eetatiars 122.21 |cr (al) 42.543 |138-97% |0.87103° |1.45144° | i | s | s s jaas 


Q a1379 |—,hydrochloride 


a1383 | Arabinose 


a1387|—(L) (f-form) .. 


a1388|—, diphenyl- 
hydrazone (D) 


. . |see Acetophenone,4- 


hydroxy-3-methoxy- 
see 1,3-Cyclopentane 


dicarboxylic acid, 
4,4-dimethyl-* 
Hel teres sn @ hae: Ganciaeecscc 267.33 |hex pl(chi- )/19Sd) |e eee lense ee eeteretet ae 
peth), rods 
(eth +1), 
gr in air 
A” 280 (384), 
288 (3.81) 
.. ]}C,,7H,,NO,.HCI4H,0 312,80: |gr in air, mich.) 1 200—10d Sil eemes eerie ||| sa ccreiete are, | siete sev<s sre 
See a1378 pr [a]2° — 48 
(w,c = 1.2) 
A” 274 (4.22), 
306 sh (3.52) 
. .|see Carbamic acid, 
2-methyl-2-buty] ester. 
Apocupreine. C,,H,,N,0,. {310.40 |pr (eth), [a]2° [184d |........]........ Jaceeeee 
— 214.8 (al) 
. . |C,9H,,N,0,.2H,0. 346.43 \\[a122—=194 GD r|I90d™ || SPER. |. coca ease ones 
See al380 
..|Benzeneindone. 10-Phenyl- {272.31 |br, gr(redin {248-9 |........]........|......5.] OW | 8 |... 
2-phenazinone. sol), nd (al) 
A Se A SO GOAT ECA TES 150.13 |cr (MeOH), 79=6:5i|\Pemeeeis | Ls SEES ee 
[a]2° + 105 
..|Cs5H, 905. See al383....... 150.13 |(aq MeOH) S-6:5 |e adeeients 1625) shiners 
[a]2°-175 > 
— 108 (mut) 
..| Pectinose. C5H 1003. 150.13 |pr, nd (al) aioe Ab trekectla 1585208e | erence 
See al383 
Al in othe hatte Bila as eee pated 150.13 |orh cr (pr), cr sermade [Is S8550,” fides crosre-c 
(dil al) 
..|Cs5H,9O,. See al386....... 150.13 Jorh, [aJ22 {159-60 |........ WPA Meco beet 
+190.6 
> +104.5 
(c = 3) (mut) 
Saale cee Godt Hobordertean 316.36 |orh pr (dil al) Ban names Sere eaercrnnn eat 
Bal Ces PisgN Og SE BL 368 sot 31 0:30 INGGGIEY). 60206). mee ate cicne lei fslatsnctare sis, |[eisvsisiererate 
Pol leider Host aeee das “ocr Looe 4 oth pr, nd (dil aeataratavarstel | vreyaat Aa) oun) otavers inate oxay'e 
al), [al§? 
+18.5 (Py) 
..| Arabite. D-Lyxitol. 152-15, |pr(dilial)) — {103-40 eee |esceeses [eres es 


1,2,3,4,5-Pentanepentol [a]2? +11.8 
(borax sol, 
Ch—9-5) 
oe | Os ,Os5. See A1391 ..6560.6 PS2 51S pr (GOL ale, | LOG ee we licveveuare retin wieveiate als ||lalevaseteretpis 
cr (al-ace) 
mmiiCatl On, see alsol . cece EPS CS SOR Nee 9 SN ye lee aS aa oll nomernen ibtocoode 


(borax sol) 
Geet iets cas tah tescraarslacapivacacers, a6 6 Gerri 13 |(dil aa), [«]?5 Fe rerauaye srasaetaneteter [rap etevetoteres 
+10.5 


.- | CsH19O,. See al394........ 
.- |CsH ,90,.Seeal394 ....... 166.13 |crtalonMeOH) 118-97 Yee. ccrce dese sce re feccnres« 


+ —41.7 
(21 days) 
(w, c = 2.5) 
(mut) 


. . |See Eicosanoic acid* 
. |see 6,10,14,18-Eicosatetrae- 
noic acid* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-127 


Ss s |chl,alks 
HCl, 
lig 6 


.|chl 6 


...| S |dilacs 
i |...|MeOHi 


i |...|MeOHi 


Ref. 


B23, 419 


B21, 188 


B21, 188 
B21, 188 


E13, 
1042 


B21?, 142 


B21?, 143 


B23?, 412 
B23?, 412 
B23?, 364 
B31, 32 


B31, 32 


B31, 46 
B31, 34 


B31, 34 


B31, 33 
B31, 47 


B31, 44 


Bl, 531 


B1, 531 


B1?, 604 


B3?, 303 


B2?, 982 
B37, 303 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, ree 
Wt. | specific rotation 
and A,,,, (log &) 
- +— 
Aramite 
al397| Aramite.......... Niagaramite. C,;H,,ClO,S . | 334.87|........+++-- S721 
Q al398|Arbutin .......... Hydroquinone f-d-gluco-. . . }272.24 |nd(w +1) 199, 5— 
pyranoside. Uvasol. [a]2*° — 64 200(st) 
CyHi-0;- (w, c¢ = 3) (anh) 
A"! 290 (1.55) 165 
(unst) 
al399|—, hydrate ........ C,,H,,0,-H,0. See a1398 . . |290.27 |[a]i’ — 60.3 142 
(w,p = 5) 
al400}Arecaidine........ Arecaine. N-Methylguvacine.| 141.16 |pl (dilal), ta 232(anh) 
1-Methyl-1,2,5,6-tetrahydro- (dilal + 1 w) 
nicotinic acid. C;H,,NO,. 
al401 |Arecoline......... Arecaidine methyl ester. TSS OMAN 2144103) ia mol cts teats« 
Methyl I-methyl-1,2,5,6- 
tetrahydro nicotinate. 
C,H,3;NO,. 
Q al402|—, hydrobromide . |C,H,;NO,.HBr. Seeal401 . |236.12 |mcl pr (al) 172(177.4 
—7.9) 
Q a1403 |—, hydrochloride. . |C,H,,;NO,.HCI. Seeal401 . | 191.66 |nd (al) 157-8 
Q al404|Arginine(DL)..... DL-2-Amino-5-guanido- 174.20 |A”205 (3.28) 217-8 
pentanoic acid*. 
H,NC(:NH)NH(CH,);CH(NH,)CO,H 
Q al405|—(L)............ H,NC(:NH)NH(CH,);CH(NH,)CO,H 244d 
174.20 |pr(+2w), anh | (223d) 
mel pl (60 % (anh) 
al), [aJ3° + 12.5} 105d 
(w, c = 3.5) (hyd) 
A™ 205 (3.28) 
al406 |—, diflavianate (J) . |CsH,4N4O2.(C,oH«N20,S)2.|802.67 |yend 202d 
See al405 
al407 |—, dipicrate (d/) ... |}C5H,4N4O,.2C,H3,N30,. 6323423 eae osietatsnics.c 196d 
See al404 
al408 |—, —-()........... C,;H,,N,0,.2C,H;N;0,. G32 42 aoe corer ars 200d 
See al405 
a1409 |—, flavianate (/) ... |C6H,4N4O2-C,oHeN,0,S. |488.44 |ye-og If 258-60d 
See al405 
al410|—, picrate(d) ..... C.H,4N,0,.C,.H;N3;0,.2H,0. nd (w) 217-8d 
See al404 439.34 
al411|—,—(d/)......... C.H,4N,0,.C,H3N;0,. 403.31 |pr(w) 200(223d) 
See al404 
al412|—,—-().......... C.6H,4N,O,.C,H,N3;0,.2H,0. ye nd (w) 217-8d 
See al405 439.34 
al413 |—, benzylidene(/).. |C,,;H,,N,O,.Seeal405 .... |262.32 |If(w) 204-5 
—|Arsanilicacid ..... see Benzenearsonic acid, 
4-amino-* 
al414| Arsenic acid, Ethyl arsenate*. PARTE WE Shoes. doieath alle Aas ee soe 
triethyl ester* (C,H,O),;AsO 
al415/|Arsenous acid, Ethyl arsenite.* ZYORVTT eieieieicietctivie a2.6|||n aera cere 
triethyl ester*. (C,H,;0)3As 
al416/Arsine, bis(penta- |(CF,CF,),AsI ............ ASD BG ciel ie) nv vraletncal arama ae 
fluoroethyl)- 
iodo-* 
al416'|—, bis(trifluoro- (CRS) [ASH 2 casacasut ders. DES. OF: | eres eA cisisa.6 | aererecate 
methyl)-* 
al417 |—, bis(trifluoro- (CFS) ASBriiae steetnc cae as a TT Rs ke PaO (beat Retin dor 
methy!)bromo-* 
al418 |—, bis(trifluoro- (CELPASCl ic ance eases 248539 iene ase reals ccete 
methyl) chloro* 
a1419|—, bis(trifluoro- (CRs) DASE a tevseeyatoccrecsts 231-93 ii rakptetarets.<.0>)lletanvirace 
methyl) fluoro-* 
a1420|—, bis(trifiuoro- (CRE, AST ta etainrerereta teers 339'84;| veo ey | Bleerconse 
methyl)iodo-* As'* 287 (3.08) 
a1421 |—, bis(trifluoro- (CO) AG) 3 Aen ganmooncace 227.97: xctcee et esaisodte wrasse 
methyl)methyl-* 
al422|—, chloro- (SeHS)ZASCIeaaas nation 264.59 |rh pl (peth) 44 
(dipheny])-* 
a1423 |—, dibromo(tri- CRASBreecdiite sec. ce suave 3OSETS! | Sarees erire ase llamo merase 
fluoromethyl)-* ; 
al424 |—, dichloro- CHlASCl a aaancenccose sc CURT Su Habe cisiccruct cet —42.5 
(methyl)-* 
al425|—, dichloro- GsHVASCIy ci, dc csictere chal orate 222,93" || sicheloieretavesrcisce ficteters (sa tee 
(phenyl)-* 
a1426|—, dichloro(tri- CE ASC aan dnvertelnathartene D214 83 rere tert ais =) Pine aaa 
fluoromethy!)-* 
al427|—, diethyl-* ...... 1G Haz ASH «aca seeds 134.05: linrsiamieeteemre at Nana alate 
al428|—, (difluoro)- CICHE CHASES io ces. on V74 4D \eretseere deere ban |oateee tare 
ethenyl, 
2-chloro-* 


Solubility 
ea Density Np Ref. 
other 
Sen eat 
195? 1.14538 | 1.51007° OSV | M,97 
he. 
Beek ©. ol trae ceed) Charnes chi, CS,i | B31,210 
s aVaisie ors |loccse sje a [leeeeteceefieas | S leew [element anna B31, 210 
RO hose ocr Seen Gs oo | dilalv B22?, 12 
chli 
209(220) 1.050428 |1.48602° chls B22?, 12 
94 
Bae aes Semmes feel cia: Se chl 6 B22?, 12 
Sic ereane Beil areretaAlane ore rasan’ chl 6 B22', 490 
bisials aysvefe | eave sess [ooo 0 2 0 See Riel s yet h gallstone B4?, 850 
bd eWiiye ole [te ea alee fo weancne | S | 0 |) Fane enie  a B4’, 845 
Sa Pees Be Sera ee Genac aci B47, 848 
eis bw "ele ojei |iecars-«ahaces oes ain 0:0.0, flowered 6 flare, ll fee ate a B4?, 850 
ceevsese ees veces [oes so citi > adpalelie dey ili iinet . |B4?, 848 
je ephermro!s (Iba al’ toiiore'e = (lly sdal e atetayet lp Tjes Paces lien ical laid eciaannn B4’, 847 
breve leidee'gie | Biepptebare a: flee» eels, SUNOG Petate IMM, «ile tsl atl atone Rtn B6, 287 
svarays syasble [a eiateleie « wlllleveuysthuaty> Thalia] adlwee| [es Mans iete at listen B4?, 851 
Saph areca tabs a fecvesnce tt O |) L Up 1 1] pitti an ... |B4?, 848 
ig Ba ozesatyes MIF ape keteve a, ous sie eaErS MeOH, |B4?, 848 
acs 
alki 
235-8 1.30232° |1.434329 || de. ieee ieee stan B1?, 332 
118- 
2015-5 
165-6 1.223929 «114369799 “do |e. che iliac ote) anon B1?, 332 
66.5— 
7qi2 
M207S© Dec asare 8.0: |leree-a erevere.| on.) ere betes | ee ee ae C49, 
14635 
[QMO Te ce delete’ [laaree secre | el w Pasetedltn cred heneke lt ietetey ean J1953, 
— 25108 1552 
Sh bee lallsesase orc 1.39879 | i [|e | eee er J1953, 
1552 
AG 1OOSe Maat tore 1.35029 | a s.c [ieee |tae’e [ice «eae J1953, 
1552 
25760) |. caweres [eae remee [lees [iste ieee |tatecet tate kai J1953, 
1552 
Lp Abadiel NAc: Sa 1.42575 | i |7...| (8 |... |e peer J1953, 
1552 
SZ” I, ajaecacvee Ile aie aye eillle «a: [bevels tara] het = tal en J1953, 
1552 
Bsonse 1.4820415|1.63325° | i |v | Ss) | 1S) sine B16', 437 
1932° 
TB habe ale Papier 1.52879 Joc s'|ie cs [leo » fierce ene eaten J1953, 
1552 
133 1.83587° |1.567715 Oss B4?,979 
nee 
254.4-7,6 11.6516: |1.6386:5 | i | v | 8S | 6 |) i@ujenemeeee ..| B16?, 411 
ies 
7h tea) || geen rarer 1.43122...) i | so]... 2] oS eyecare J1953, 
1552 
105(97)  |1.133824 |1.4709. | 6 |) s | Vv i) Soevaleeeeee . .| B4?, 980 
Pop CU: Fi IP POPs (a $e) beicice Para WPS) |) Oo) jasc rsoni B4°, 1809 
43:5*5 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS os 


Synonyms and Formula 


Arsine 
al429|—, difluoro- 
(ethyl)-* 
al430|—, difluoro- 
(methyl)-* 
al431 |—, difluoro- 
(phenyl)-* 
al432 |—, diiodo(tri- 
fluoromethy!)-* 
al433|—, dimethyl-* 


al434 |—, dimethyl(tri- 
fluoromethyl!)-* 
al435 |—, diphenyl-* 
al436 |—, ethyl-* 
al437 |—, methyl-* 
al438 |—,, triethyl-* 
al439 |—, (trifluoro- 
methyl)-* 
al440 |—,, trimethyl-* 
al441 |—, triphenyl-* 


al442 |—, tris(penta- 
fluoroethyl)-* 
a1443 |—, tris(trifluoro- 
methyl)-* 
a1444 | Arsine oxide, 
4-methoxy- 
phenyl- 
al445 |—, methyl-* 


al446 |—, phenyl-........ 


al447 | —,2-tolyl-........ 
a1448 |—, 4-tolyl-........ 


a1449 |Arsinic acid, 
bis(trifluoro- 
methyl)-* 

al450 |—, diphenyl-* 


al451 |Arsonium, tetra- 
phenyl-, bromide 


al452 |—,—, chloride... . 


— |Asaronic acid 


Q al454 |Ascaridole........ 


al455 |Ascorbic acid (D) 


al456 |—(DL) 


AEST FEAL) ia ois oe viv cocks 


al458 |—, 6-desoxy-(L), 


G{HUASF a ace c eee tener 141.98 
CHIASP MEI bo. sete 127.95 
GyHEASE ss trneros eae 190.03 
GRAslvcpeethencce ne ee 397.74 


Cacodyl hydride. (CH;),AsH | 106.00 


(CH) ASCE eee ee ere 174.00 
(C.H),AsH Sb oop ee eee 230.14 
GLH ASHI tc needs. 106.00 
GHEASH FOF ee 91.97 
(GLH) As ee ee 162.11 
CRIASH, bid cian cence 145.94 
t(CH;),As Renee eee 120.03 
(CLAD Ase ee ence 306.24 
(CRICE IAs cee. 431.96 
(CR SAS reece es: 281.94 
cp SSE dk he, tm silat An a 198.05 


Methylarsinic acid anhydride.| 105.96 


CH,AsO 
CCH ASO es ceteetier aisle cFo/ats 168.03 
WN = tote safet stots lousinVs Weir /0'i'e Syavetavs a 182.06 
Bee rancinfoteteretolsstvelvore avavere, «2p ersle 182.06 
Perfluorocacodylic acid, 245.94 
(CF;),AsO,H 
(C.H 2), AsOlUi oe -esie 262.14 
(CCHS) ASB araurtetiicttatets 463.26 
(EH) ASG) Retcaisctele etateicie 418.80 
GH (Osh so ele es eiee oe ee 244.29 
see Noradrenalin (/) 
. |see Benzene, 1-rert-butyl-3- 
methyl-2,4,6-trinitro-* 
see Benzene,1-propenyl- 
2,4,5-trimethoxy-* 
see Benzoic acid, 2,4,5-tri- 
methoxy-* 
GC gHiicO tects tenn osineents 168.24 
CAH On se ivecuras dese 176.14 
C.H,O,. Seeal455 ........ 176.14 
Antiscorbutin. Vitamin C. 176.14 
C,H,0,. See al455 
: So Seer See necacs 160.14 


Color 
crystalline 
form 


fum in air 


fum in air 
wax 
As" 230 (3.74), 


267 (3.60) 
ign in air 


3676° 


2760 


138-976° 


We a : view 
eth-peth) 
A*' 248 (4.12) 


cr (chl-eth or 
bz-peth) 
pr (CS,), (al) 95 


144-6 
(127-30) 


cr (bz-eth or 
chl-eth) 
A*'216 (3.97), 
234 (3.72) 

pw 

pw 

nd (sub), rh(w) 


145-6 
156 
150d 


nd, pr 
jo1 NHCI 220 
(4.26), 263 
(3.14) 


Atiox 259 (3.44), 
265 (3.48), 
272 (3.45) 

nd (dil aa) 
[a]b®-> +70.4 
(al) 


unst, [«]p — 4.14 
A*'238 (3.56), 
241 (3.56) 

plor mm sp 
[a i® = 
Cron c=l1 
[a]?° — 23.8 
(w,c = 3) 
4*''254 (3.9) 
A" 245 (3.9) 


plor mel nd 
[a]? + 24 


c=1) 

AW 244 (3.98) 
pr (AcOEt) 

[a]2? + 36.7 

(0.1N HCl, 

c=1) 


1.01033° 


K m a b. E Density 
specific rotation c 
and A,,,, (log ) 


1.708'7 


1.92418 


1.21338 


1.3038 
1.21732 


1.1503° 


1.14415 
1.26343° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-129 


| aaa | 


oOo] oO}; 


Srey. |e 
Ok a heal ses 
OOH ates fra. 
COviittew finer 
s s 
v v 
Shier [ibe 
eae eed ae s 
6 s 
i v' 
Rollie les. 
Po ieeal teers 
6 6 
6 
é 
VD aca bree 
s.4|hs 
i i 
La srotsal ot 
i i 
eth sed 3! 


other 
solvents 


AAs B4°, 1799 
B Syaoystorsrs B4°, 1796 
Seesadetohaltiea J1946, 
1123 
a retetarere sis J1953, 
1552 
chl,CS,, |B4?,978 
aa oo 
Ionieteranats J1953, 
1552 
Sot aoe B16, 406 
Wi Voxsvatetarels B4?, 980 
CS, «0 B4?,978 
SoAeorioS B47, 980 
axe ens: choke J1953, 
1552 
Hee aadsee B4?,978 
SESS SED B167, 407 
C49, 
14635 
Beritrevctsteve J1952, 
2198 
chls B167, 448 
chis B47, 992 
chlv B167, 443 
alk 6 B16, 861 
alk 6 B16, 861 
chi 6" J1953, 
1552 
chls B16, 443 
MeOHs |J1940, 
1192 
MeOHs /|Am55, 
3056 
aa, E12B, 
ligv 3469 
os, B197, 18 
to, 
peths 
chl i C54, 
3229 
chli Am 74, 
5162 
chl, pethi |Am74, 
5162 
AcOEt 6 |H21,273 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline b ‘ 
No. Name Synonyms and Formula Mol. form. eA wy Density Np 
Wt. specific rotation 
and 4,,,, (log £) 
B-Asparagine 
Q a1459 | B-Asparagine (D) . . |H,NCOCH,CH(NH,)CO,H.H,O —_|[a]#? +5.41 234.5 s|neomnete? VS43P becscacce 
150.14 | (w,c = 1.3) (anh) 
215 
(hyd) 
al460|—(DL).......... C,H,N,03.H,O. See al459. . |150.14 |tcler(w+i), {182-3 213-Sd |1.4540}5 |........ 
pr(w-al) 
A™ 220 sh (2.0) 
O al461 |—(L)............ C,H,N,0;. Seeal459...... 132.13 |rh(w+1) 236 (anh) }........ B54 3 reer tercre 
[a]2° — 5.42 
(w,c = 1.3) 
AwPH =10.6 
217sh (2.5) 
a1462 |Aspartic acid (D). . . |Aminosuccinic acid. 133.11 |[a]?° —25.5 269-71 |. ra: Ge 1.661335. ean nce 
Asparaginic acid. (HCl) 
HO,CCH,CH(NH,)CO,H 
Q al463 BY ON 5. chev Siete Asparacemicacid. ....... 133.41_|mel pr (w) 338-9) layseebes 663202) be soa 
C,H,NO,. See al462 (275 
sealed 
tube) 
al464)—(L)............ C,H,NO,. See al462....... 133.11 | rh lf (w) 324d falieesize 1661353) |e arenes 
[a]2° +4.36(w)} (rapid 
[a]3* + 24.6 htng) 
(6N HCl, 270-1 
c =2) (sealed 
tube) 
Q al465|—, N-benzoyl-(L) . .| HO,CCH,CH(NHCOC,H;)CO,H_ |ndorlf N71 —3 iam GH SS ia OER Tea [leimsernpeseres 
237.21 | [a]?° +37 
(0.76 N 
NaOH) 
al466| Aspidospermine. . . . | Vallesiné. C,,H3)N,O,..... 354.50 |nd or pr(al), 212 2207 Bll cis vied nes i aeeare 
nd(peth) sub 180 
[a]i° — 100.2 
(al) 
AMcOH 
220 (4.52), 
256 (4.04) 
—|Aspirin.......... see Benzoic acid, 2-hy- 
droxy-, acetate 
—|Atabrin.......... see Quinacrine, dihydro- 
chloride (d/) 
al467|Atisine........... Anthorine. C,,H;,;NO)..... 343.51 |rh bipym BY) wll obec BG CE OMeH Reena 
a1468 |—, hydrochloride. . |C,,H3,,NO,.HC1.Seeal467 |377.96 |nd (dilal) B40 GIT) eocirciecto Rect alesse 
[«Jp +28 
(w,c = 1.1) 
A" < 220 
—|Atophan......... see 4-Quinolinecarboxylic 
acid, 2-phenyl- 
—|Atoquinol........ see 4-Quinolinecarboxylic 
acid, 2-phenyl-, allyl ester 
—|Atranol.......... see Benzaldehyde, 2,6- 
dihydroxy-4-methyl- 
— |Atrolactic acid . . . . |see Propanoic acid, 2- 
hydroxy-2-phenyl-* 
—|Atropamine....... see Apoatropine 
—|Atropicacid....... see Propenoic acid, 2- 
phenyl-* 
Q al1469 |Atropine......... |d/-Daturine. di-Hyoscy- 289.36 |rhnd(dilal), {118-9 Sub(vacie Satis «| eee eeene 
amine. Troyl tropate. orh pr face) 93-110 
C,,H,3;NO,. AMeoon 
252 (2.22), 
258 (2.29), 
262 (2.21) 
a1470 |—, hydrochloride. . |C,,H,,;NO;.Seeal469..... 325.84 |nd (al) 165... 684 Betas: bs cccrde ve leveeeens 
a1471 |—, pentanoate... . |C,,H,;NO;.CsH,,0,.$H,0} 400.52 |cr DY | lear dr cul leant mipacel caceooscr ac 
See al469. 
al472 |—, sulfate ........ 2(C,,H23NO;). H,SO,.H,0. |694.82 |nd(al-eth or |194(anh)|sub = ........ Jue eee eee 
See a1469. al-ace) 
Aw 252 (2.5), 
259 (2.6), 
A 264 (2.4) 
—|Auligen.......... see Xantogen, diethyl- 
a1473 |Auramine (base) . . . |Bis (p-dimethylamino- 267.38 |yeorcolpl(al) 1136 (B/Ghettp ee |eewldelriel| sewientan: 
phenyl) methyleneimine. A** 270 (3.48), 
_Apyonin. 372 (3.54), 
440.5 (3.74) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 


Ref. 
é i MeOHi_ | B4',531 
s* 
6 i MeOHi_ | B4?,900 
sh 
s i MeOHi_ | B4?, 896 
v" 
s* i dilHCls | B4',531 
6 i Pyi B47, 900 
sh 
é i dilHCls |B4*,892 
at Pyi B14’, 653 
5" i chli B9?, 185 
é ) chis J1940, 

1051 
6 chl Am 78, 
MeOH- | 4139 
KOHs 
v i |... «| ssovtedameenpeee C3, 
4826 
5" chlv B21?, 19 
dilacs 
ligi 

s +00 | dace) oh eee B21, 30 
co | co] 6 | J. cline erence M, 111 
Vv i chl 6 B21?, 20 
i | s | 6 |.4. 20S eee B14?, 58 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


Synonyms and Formula 


al474|—(dye).......... Auramine hydrochloride. 
Auramine O. 
C,,H2,N;. HCl. H,O. See 
al473 

al475|—, N-methyl-..... 

al476|Aureomycin....... Biomycine. Chlorotetra- 


C,,H,3;CIN,Og. 


Q al477|—,hydrochloride . . |C,,H,;CIN,O,. HCl. 


See al476 


Q al478 |Aurin............ Corallin. Pararosolic acid. 
Rosolic acid. 
al479 |AuxinA.......... Auxenetriolic acid. 
Cc, aH3,0s. 
al480 |AuxinB.......... Auxenolonic acid. 


Cc 1 sH 3004 
a-Methyl heptamethylene- 


octane, 2- imine 
methyl- 
—|Azelaic acid....... see Nonanedioic acid* 
al482 |Azetidine......... Trimethyleneimine. 
—|Azibenzyl......... 
al483 |Aziridine......... Azirane. Dihydroazirine. 


Ethyleneimine. 
Ethylphenyl diimide. 
C.H;N:NC,H,; 


al485 |—,benzene Methylpheny! diimide. 


C,H;N:NCH, 


al485'|—,benzene 1- 


al485?|—, benzene 2- 


naphthalene 


Yellow AB. C,,H,3N3. See 
al485! 


al487|—,—,4’-amino-. . . . | Naphthyl red. C,,H,3N3. 


See al485! 


al488 |—,—,—,hydro- 
chloride 
al489 |—,—,2,3-di- 
methyl-2’- 
hydroxy- 
al490|—,—,2,4-di- 
methyl-2’- 
hydroxy- 
al491 |—,—,2,5-di- 
methyl-2’- 


hydroxy- 
al492|—,—,3,4-di- 
methyl-2’- 


hydroxy- 

al493 |—,benzene 2- 
naphthalene, 
2,4-dimethyl-1’- 
hydroxy- 


C,gH,3N;. Seeal473...... 


cycline. CTC. Duomycine. 


C,6H,3N3. HCl. Seeal485' . 


C,sHi.N,O. Seeal485' .... 


C,sHi.N,0. Seeal485' .... 


C,sH,.N,0. Seeal485' .... 


C,sH,6N,0. Seeal485' .... 


C,.H,.N,0. See al485? .... 


Color. 
crystalline es 
form, oD dp. Density 
specific rotation Cc C other 
and A,,,, (log e) solvents 


yend(w) 
A*! 365 (4.30), 
425 (4.79) 


chiv B14?, 58 


yecr(ali N33... saa ee oo caeeecer 
gold ye, ye fir 
(a2? —275 
(MeOH) 
A* 380 (4.0) 
ye orh 

[a]}2° — 106.5 
(dil HCl) 
40-01 NHC) 230 
(4.2), 270 
(4.2), 345 sh 
(4.9), 370 
(4.0) 
dk red If or rh 
jo %NazCOs5 279 
(4.2), 525 
(4.85) 
hex (al-lig) 
[a]3° — 3.19 (al) 


diox s 7169 


peth i 


alk, aas 
chl 6 


searatstatataten | etefatetetet rem | eraterab sere B8?,417 


1.29239 MeOH, 
AcOEts 
pethi 


C45, 
2416 


cr (al-lig) 1.2692° 
[a]2° —2.8 (al) 


ind (ace) 


0.84367° |1.428775 


codoAtdésaonbilotacanan (Rae? IE EPATA TT cata B207, 3 


bt ye oil 


ye oil A*'287 
(3.9), 396 (2.2) 

dk red If (al) 
A*' 219 (4.58), 
266 (4.03), 
273 (4.03), 
290 (3.94), 
372 (4.10) 

ye (al) 
A*'219 (4.48), 
265 (4.13), 
277 (4.13), 
287 (4.13), 
328 (4.28) 

ted pl (al) 
A*'340 (3.9), 
450 (4.2) 

red If (dil al), 
nd (dil al) 
A*'285 (4.2), 
330 (3.4), 
350 (3.5), 
455 (4.3) 

gr nd, pr (al 
or aa) 

pa ye amor 

(al-bz) 


ligs B16, 78 


ligs B16', 231 


aav B167, 193 
con sulfs | B25*, 545 
(bl) 


1024 


125-5S.5 B16?, 186 


aas" B16', 324 


to,CCl,s |B16?, 71 


rednd(al) 166. pal Ree ae Sees ods beet dM ST TS. 3! | «oc ereerecmrele B16?,72 
Od (ely ees ices eke tlonceee ain ecasmll Mt Olas cae 0 i arreereMeett B16, 168 
red ndi(al) Bi146 " lA sah etch ee tee chlv B16', 260 
gold-redilf org | ISGn ee) Wiisinisiss-csi-teb llcrstecepsttieren | slereieise ot s+ chi, CS,s | B16’, 249 


nd (al-chl) lig, alk i 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline Se 
No. Name Synonyms and Formula Mol. form, sees Density 
wt. Ispecific rotation other 
and A,,,,, (log «) solvents 
Azo 
a1494|—.—,4-dimethyl- | C,,H,,N;. See 1485?....... 275.36 |yexbr (bz-lig) (174 © Je steene..[(D.2VGh,.. | leven | viel omtquenaley. s* | code B16, 321 
amino- 450 %al-1.2N HCI 
325 (4.15), 
545 (4.54) 
1495 |—,benzene 1- CygHioN,O;. See al485!.. . (338.28 |cr (glaa) Dat [Saks el MSE was. | soowathohll ee, || Mel eee Ree aa s* B16‘, 268 
naphthalene purp bl sol in os 6 
4,4’ -dinitro-2- al-NaOH aq alki 
hydroxy- 
21496|——,4,8-dinitro- |C,gH,oN,O,. Seeal485! .. . 338.28 |red(PhNO,) |252-60d |........[..sccceefeeeeeeee [eee feee| d fess foes alks B16, 161 
4’-hydroxy- PnNO; s" 
to 
ligi 
a1497 |—,benzene 2- CicHioN,O;. See al485? .. . (338.28 |rednd (PhNO, |255d |... eee fe eee eee fee ee eee foes .|PhNO,s |B16?, 67 
naphthalene, -aa) aaé 
4,4’-dinitro-1’- 
hydroxy- 
al498 |—,—,4,5’-dinitro- |C,;H,)N,O,. See al485? .. . |338.28 |cr (bz) 210 PSS BNE scearmare [leriee en Ce s" |PhNO,y |B16, 154 
1’-hydroxy- chis 
al499:'|—,benzene 1- Sudan Yellow. 24829 ired-soldifior | PSB=A RM gare ce: ciscereces are ||'stereieetavets | Cree s |lig,CS,, |B16?,70 
naphthalene, 2’- C,6H,,N,0. See al485! nd (al) con 
hydroxy- A"'315 (3.9), HCls 
422 (4.1), 
; 480 (4.3) 
a1500|—,—,4’-hydroxy- |C,,H,,N,0. See al485! .... |248.29 |vt-br If (bz) i Oe ae eee Er ee a reer i s' | dil NaOH, |B16?, 67 
A*'410 (4.2), con sulfv 
470 (4.0) aa s" 
al501 |—,benzene 2- C,6H,,N,0. See al485? ... . |248.29 |red nd (al) 138 subs hee ls-.2ossss leet Tp) val coded l ae wal eee aas B16', 248 
naphthalene, 1’- A*'294 (4.12), con alk i 
hydroxy- 356 (3.92), 
490 (4.12) 
a1502 |—,benzene 1- C,6H,,N30;.Seeal485' .. . }293.29 jog-red nd 7+) Se MANE (CMe PPO sce rt hs. al-NaOH, |B16?, 70 
naphthalene 2'- (gl aa) aas* 
hydroxy-2-nitro- As"! 410 (3.9), 
480 (4.3), 
500 (4.4) 
al503 |—,—,2’-hydroxy- /|Parared. 293.29 |br-og pl(to 257 Ate hae te bios fos |. ae ... |B16?, 70 
4-nitro- Paranitraniline red. or bz) (> 300) 
C,6H,,N303. See al485' 
al504 |—,—,2’-hydroxy- |C,;H,,N3;0,;. See al485! .. . |293.29 |dk brsh-red Ly Sy el horace cperora poncicoren eos s" |dil NaOH i|B16', 267 
4’-nitro- nd (bz) 
al506 |—,—,4’-hydroxy- |C,,H,,N3;0;.Seeal485' ...|293.29 jog-rednd(bz) [164 = fn. c cece fee e cece fever cece |e [eee |ece fone s* jaasdil E12B, 
2’-nitro- A" 467 KOH s' 1915 
al507 |—,—,4’-hydroxy- |C,,H,,N303. Seeal485' ...|293.29 |dkrednd(al) |242-3d |... .. cee pee e cece feces seen dene | S Jove ]eee dee NaOHs_ |E12B, 
3-nitro- A" 447 1762 
1508 |—,—,4’-hydroxy-  |C,,H,,N303. See al485! .. . 1293.29 |rednd 277-9 AM PRENSA sores cto leone i s |aa,chls |B16',237 
4-nitro- PhNO, s! 
al509 |—,benzene 2- GyeHiN,O;..Seeal485?::.. |293.29 \dk red nd(gliaa)| 182-2) WOOeRe eee | sccicad es loseemeinvels [iste s" laas* E12B, 
naphthalene, 1’- 1914 
hydroxy-4’- 
nitro- 
al510|—,1-naphthalene |......... cc cece eee ee ees 249:28 jog-rednd (al) |137 ~~ Allah pws t [eis accor |e uote i” |.s: | Sorelle dilacs, B22', 694 
2-pyridine, dil alk s" 
2-hydroxy- 
aS 4-hydroxy= || oases tens onde devicc sites 249.28 |gr-redind FP Wehbe ..nc UR RG te eeent i . |dilac, B22', 694 
dil alk, 
con sulfs 
al512 |Azobenzene (cis)... | Azobenzide. Benzene- 182;23 |og-red pl(peth) (711) Taek See, Wace. |oneaoner é s jaa, ligs B167,4 
azobenzene. Diphenyldi- A*! 243 (4.02), 
imide. 281 (3.72), 
433 (3.18) 
alS13 | Urans)anaecne eeretes Cenee ecto es 182.23 Jog red mel 68.5 293769 = 11.2033°_|1.62667® | 6 s |Pyv B16’, 4 
If (al) MeOH, 
A*' 226 (3.99), chl, aas 
320 (4.28), lig 6 
350 (2.63) 
a1514|—,4-acetamido- .. . |C,,H,;N;O. Seeal513..... 239,28 |gold-ye nid (al}B|144—6 — |Baerettte selec screreore, |atetetennterere 6 & | sheen B167, 155 
a1515|—,2-acetamid CicH1N30. S aD 
—,2-acetamido- toH,yN,O. Seeal513..... 267.3 : i , 
45-dimethyl- 7N3 3 lye nd (al-aa) 157 RRR I oss, laren i USTs FS sc steers his |B16?, 182 
a1516|—,4-acetamido-  |C,,H,,N,O. Seeal513..... 267.33 i # 
2',3-dimethyb vN3 ted nd (al) 1867 [areca tna [sisters cadieterl orpeseaietais Wl eke Peet RE) fe chls B167,179 
al5i7 eres CysH,4N,0,. See al513.... |254.29 |red-yelf(al) [68  =—s |r... 220s [eeeeeeee Jeceeeees i |s* |...|... |.ne|eee B16, 105 
ethyl- 
al518 yori A C,sH,4N,0,. Seeal513 ....|254.29 lye pl (dilal) S1=2. (is nivatews. LAER... ||.cfe epee s |chls B16, 130 
a1519 ameter CysHi,N,O0,. See al513....|254.29 jognd(al,bz) |98 = |........ |.....d. |eo00e ante. | 8" [@. | es. | see B16?, 42 
y i 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-132 == 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt. 


Azobenzene 


a1520|—,2-amino-....... 


al521|—,3-amino-....... 


al522|—,4-amino-....... 


a1523|—,—,hydrobromide 
a1524|—,—,hydrochloride 


a1525|—,4-amino-2,2’- 
dimethyI!- 
a1526|—,4-amino-2,3’- 
dimethyl- 
al527|—,4-amino-2’,3- 
dimethyl- 
a1528 | —,4-amino-2,4’- 
dimethyl- 
a1529|—,4-amino-3,3’- 
dimethyl- 
a1530|—,4-amino-3,4’- 
dimethyl- 
al531|—,4-benzoxy-4’- 
methyl- 


a1532|—,3,3’-bis(di- 
methylamino)- 


a1533|—,4,4’-bis(di- 
methylamino)- 


al534|—,4-bromo-....... 


a1535|—,4-diacetamido- 
2,3’-dimethyl- 

a1536| —,2,2’-diamino- . . . 

a1537| —,2,4-diamino-. . . . 


a1538|—,4,4’-diamino- .. . 


al1539| —,2,2’-diethoxy-... 


a1540| —,4,4’-diethoxy-.. . 


al541|—,2,2’-dihydroxy- 


al541' | —,2,4-dihydroxy- 
al542|—,3,3’-dihydroxy- 
al543| —,4,4’-dihydroxy- 


al544| —,2,4-dihydroxy- 
4’-nitro- 


a1545|—,2,2’-dimethyl-. . . 


2-Benzeneazoaniline. 
C,2H,,N3. See al513 


3-Benzeneazoaniline. 
C,2H,,N;3. See al513 


4-Benzeneazoaniline. 
C,,H,,N3. See al513 


C,2H,,N3. HBr. Seeal513 .. 
C,,H,,N3- HCl. Seeal513 .. 


o-Tolueneazo-m-toluidine. . . 
C,4H,;N3. See al513 
m-Tolueneazo-m-toluidine . . 
C,4H,5N3. See al513 
o-Tolueneazo-o-toluidine. . . 
C,4H,5N3. See al513 
p-Tolueneazo-m-toluidine.. . 
C,4H,5N3. See al513 
m-Tolueneazo-o-toluidine. . . 
C,4H,5N3. See al513 
p-Tolueneazo-o-toluidine. .. 
C,4H,5N3. Seea 1513 
4-p-Tolueneazophenol 
benzylether. C,,H,,N,0.. . 
Seeal513 
3,3'-Azo-bis(N, N-dimethyl- 
aniline). C\¢H2oNq- 
Seeal513 
4,4'-Azo-bis(N,N-dimethyl- 
aniline). C,,HjoNg. 
Seeal513 


C,,H ,BrN;. Seeal513...... 


CigH,9N30). Seeal513..... 


o,o'-Azodianiline. C,,H,,N,. 
See al513 

Chrysoidine. C,,H,,N,. 
Seeal513 

p,p'-Azodianiline. C,,H,,Nq. 
See al513 


o-Azophenetole. 
C,6H13N,0). See al513 


p-Azophenetole. 
C,6HigN,02. See al513 


o-Azophenol. C,,H,;9N20>. 
Seeal513 


Benzeneazoresorcinol. Sudan 
G.C,,H, oN,0>. See al513 

m-Azophenol. C,,H,oN 03. 
Seeal513 

p-Azophenol. 
C,,H, .N,0,.H,0. 
Seeal513 


4-(p-Nitrobenzeneazo)- 
resorcinol. C,,HjN30,- 
Seeal513 

o-Azotoluene. C,4H,4N>. 
See al513 


197,24 


197.24 


197.24 


278.04 
233.70 


225.30 
225.30 
225.30 
225.30 
225.30 
225.30 


302.38 


268.37 


268.37 


261.13 


309.37 


212.26 


212.26 


212.26 


270.34 


270.34 


214.23 


214.23 
214.23 


232.24 


259.22 


210.28 


Color, 
crystalline 
form, 
specific rotation 
and J,,,, (log e) 


red nd or pr (al) 
A*!222 (4.17), 
258 sh (3.95), 
313 (4.17), 
424 (3.91) 

(i) og-ye nd 
(peth) 
(ii) br-red cr 
A*' 301 (4.2), 
461 sh (3.3) 

og mel nd (al) 
A*'251 (4.0), 
384 (4.4) 

bk-vt nd (dil al) 

bl-vt or pa red 
nd or pw 
(w or HCl) 

ye nd (lig) 


ye-gold nd (al), 
ye-br nd (lig) 
ye If (al) 


ye pl (al), gold- 
ye (lig) 

ye br lf ornd 
(lig) 

og-ye nd (lig), 
ye pl (al) 

pa ye If (lig) 


red nd (al) 


og nd (bz) 
Aes *%sulf —al 
405 (4.52), 
485 sh (3.80) 
og nd (lig) 
Q15 %sulf 
328 (4.3) 
(i) red nd (lig), 
(ii) cr 
red pl (al or bz) 


pa ye nd (w) 


gold-ye nd (al), 
Og-ye pr (al 
or bz) 4"'305 
sh (3.7), 
399 (4.5), 
430 sh (4.4) 
red pr (al) 
A>? 317 (4.0), 
370 (4.1) 
ye-lf (al) A°* 
362 (4.4), 
428 sh (3.3) 
gold-ye If (bz), 
nd (al) 4" 
259 (3.80) 
dk red nd 
(dil al) 
ye If (dil al) 


og-ye pl (dil al 
+1w), gr (st), 
red (metast), 
ta (eth) A"! 
355 (4.3) 

red pw (al or 
MeOH) 


dk red mcl pr 
(eth) 4"! 235 
(3.98), 332 
(4.24) 


m.p. 
cc 


59 


(i) 69-70 
(ii) 90-1 


127 


273 (266) 


90-1 


(i) 65 
(ii) 75 
134 


7S 


250-1 


131 


162 (159) 


172 


161 (4w) 


170 (anh) 


207 


b.p. 
[¢ 


sub 


sub 


240d 


d 


sub 


1.0215$5 | 1.6180°° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Gc 


eK) 


Solubility 


Density | ee | 


Ref. 
nillesas other 
AAR RTS solvents 


B167, 147 
B16, 304 


B167, 149 


B16, 307 
B167, 149 


B167, 180 
B16’, 181 
B167, 178 
B16, 348 
B16, 345 
B16’, 322 


B16, 107 


B16, 305 


B16?, 174 


B16’, 14 


B16’, 322 


B167, 148 


B167, 203 


B16?, 174 


B16, 92 


B167, 44 


conalks | B16?, 33 


chl, 
aav 

alk s 
lig 6 

aa, 
lig 5 


B167, 80 
B167, 37 


B167, 43 


aa,tod B16?, 81 


B16?, 19 


CS,, chls 


No Name 
Azobenzene 
al546|—,3,3'-dimethyl- 


(cis) 


al547|—,—(trans)....... 


al548|—,4,4’-dimethy]- 
(cis) 


al549|—,—(trans)....... 


al549'|—,4-dimethyl- 
amino- 
al550|—,2,2’-dimethyl- 
4-ethoxy- 
al551|—,2,3’-dimethyl- 
4-ethoxy- 
al552|—,2’,3-dimethyl- 
4-ethoxy- 
al553|—,2,4’-dimethyl- 
4-ethoxy- 
al554|—,3,3’-dimethyl- 
4-ethoxy- 
al555|—,3,4’-dimethyl- 
4-ethoxy- 
al556|—, 4’,5-dimethyl- 
2-ethoxy- 
al557|—, 2,2’-dimethyl- 
4-hydroxy- 
al558|—, 2,3-dimethyl- 
4-hydroxy- 
al559|—, 2,3’-dimethyl- 
4-hydroxy- 
al 560|—, 2,4-dimethyl- 
§-hydroxy- 
al561|—, 2,4’-dimethyl- 
4-hydroxy- 
a1562|—, 3,3’-dimethyl- 
4-hydroxy- 
al563|—, 3,4’-dimethyl- 
4-hydroxy- 
al 564|—,3,5-dimethyl- 
2-hydroxy- 


al565|—, 3,5-dimethyl- 
4-hydroxy- 

al566|—, 4,4’-dimethyl- 
2-hydroxy- 
—,4’,5-dimethyl- 
2-hydroxy- 
al569|—, 2-ethoxy-...... 


al567 


al570|—, 3-ethoxy- 


al571|—, 4-ethoxy-...... 


a1572|—, 4-ethoxy-2- 
methyl- 
a1573|—, 4-ethoxy-2’- 
methyl- 
al574|—, 4-ethoxy-3- 
methy]l- 
al575|—, 4-ethoxy-3’- 
methyl- 
al576|—, 4-ethoxy-4’- 
methyl- 
a1577|—, 2-hydroxy- ... 


al578|—,—, benzoate ... 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


m-Azotoluene. C,4H,4N>.- 
Seeal512 


CyHi4Nz. SeealSi3...... 


p-Azotoluene. C,4H,4N>. 
See al512 


Cy,4Hi4N2. Seeal513...... 


Mol. 
wt. 


210.28 


210.28 


210,28 


210.28 


Butter yellow. Methyl yellow. | 225.30 


C,4H,5N3. See al513 


C,eHisN,O. Seeal513.... 
Cy6H,gN20. Seeal513 .... 
Ci6H,gN20. Seeal513 .... 
C,6H,gsN,0. Seeal513.... 
C,6HisN,0. Seeal513.... 


C,6H,sN,0. Seeal513.... 


C,6H,sN.,0. See al513 


4-0-Tolueneazo-m-cresol. 
C,4H,4N,0. See al513 
4-Benzeneazo-o-3-xylenol. 
C,4H,4N,0. See al513 
4-m-Tolueneazo-m-cresol. 
C,4H,4N20. See al513 
5-Benzeneazo-2,4-xylenol. 
C,4H,4N,0. See al 513 
4-p-Tolueneazo-m-cresol. 
C,4H,4N,0. Seeal513 
4-m-Tolueneazo-o-cresol. 
C,4H,4N,0. See al513 
4-p-Tolueneazo-o-cresol. 
C,4H,4N,0. See al513 


6-Benzeneazo-m-4-xylenol. 


C,4H,4N,0. See al513 


4-Benzeneazo-2,6-xylenol. 
Ci4H,4N,0. See al 513 
6-p-Tolueneazo-m-cresol. 
C,4H,4N,0. See al513 
2-p-Tolueneazo-p-cresol. 
C,4H,4N,0. Seeal513 
o-Benzeneazophenetole. 
C,4H,4N,0. See al513 
m-Benzeneazophenetole. 
C,4H,4N,0. See al513 
p-Benzeneazophenetole. 
C,4H,4N,0. See al513 


C,sH,.6N,0. Seeal513.... 
C,s5H,.6N,0. Seeal513 ..... 
C,;5H,.N,0. Seeal513 ..... 
C,;H,.N,0. Seeal513..... 
C,sH,6N,0. Seeal513..... 


. }o-Benzeneazophenol. 


C,,HyoN,0. See al513 


CioHi4N,0,. Seeal513 .... 


254.34 
254.34 
254.34 
254.34 
254.34 
254.34 
254.34 
226.28 
226.28 
226.28 
226.28 
226.28 
226.28 
226.28 


226.28 


Color, 
crystalline 
form, 
specific rotation 
and J,,,, (log «) 


Density 


red (peth) 2°"' | 46 
329 (3.84), 
424 (3.24) 

og-red orh 4°! 
331 (4.18), 
447 (2.79) 

dk red 4*' 247.5 
(4.04), 

296 (3.80), 
438 (3.31) 
og-ye nd (al) 
A*" 233 (4.19), 
336 (4.41), 
438 (2.87) 

ye If (al) A" 
410 (4.44) 

dk red nd (al) 


1:0123°S))| 1.6152"2 


144 


red pr (al) 


reder(lig) «| SSA ae. Fs et oslo] sola e eh Meee 


og-red pl(al) 7 6455 esrviegs,| acta ewe | ok eee mp eptas 


red-yepl (al) [46-7 | Wise st igs) sacs sas |ocmeeeee 


og-yend(al), {73-4 |251@  |...:5.2.)].eteses 


pa red nd (abs 
al) 

og-red pl (bz), 
red cr (w +1) 

red pr (al, lig) 


83(hyd) 


OS-VEPI(OZ) 6 TIOG 7 Nese aca | secmeds |p eterna 


og-yend 
(lig-peth) 
og-ye pr (bz) 


gold-ye nd (bz) 


og nd (bz) 


dk red nd (al, 
lig) A*'332 
(4.38), 395 
(3.93) 

ye nd, pr (lig) 
A"351(4.45) 

og-red cr (lig) 


red.cr, ye pl. (to) 1J2=3' PEs eet cc ||; « «wis sidie Nelevise pie miiiovas 


red pl or mcl 44 
pr (peth) 
pl (peth) 


63.5-4 |2007? 


og nd (60-70 % |85 
al)A 15 %al 
225 sh (4.2), 
348 (4.3), 
415 sh(2.9) 

og-red nd (dil 


339-40 | 1.04001°° |1.6419109. ... 


51.5-2.0 


SS Sipe 


og nd or mel pr 
(al) 
og-red pr (al) 


red If (al) 


og-red nd (eth) 
A*' 323 (4.26) 


og-red nd (lig) 
As" 260 
(> 3.0), 
380 (1.8) 


C-134 


Solubility 


| to Ref. 
other 
My solvents 


J1953 
2143 


B16?, 20 


C48, 
2475 


B16?, 21 


dilaci 


B16?, 151 
B16, 134 
B16, 135 
B16, 131 
B16, 135 
B16, 131 
B16, 131 
B16, 141 


2. ates B16’, 61 
B167, 60 
B16’, 61 
B16, 146 
B16?, 62 
Bein) AS B167, 60 


B16", 60 


B16, 145 


B16, 145 
B16’, 61 


B16*, 63 


B16, 91 
B16, 95 


B16, 40 


B16, 134 
B16, 105 
en a B16, 130 
See B16, 106 


B16, 107 
B16?, 32 


B16, 91 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubility 


Synonyms and Formula 


al584|—, —, benzoate ... 


al585|—, 4-hydroxy-2’- 
methoxy-2- 
methyl- 

a1586|—, 4-hydroxy-2’- 
methoxy-3- 
methyl- 

a1587|—, 2-hydroxy-4- 
methyl- 

al588 |—,—, benzoate ... 

a1589|—, 2-hydroxy-5- 
methyl- 


al590|—, 4-hydroxy-2- 


a1596 |—,—benzoate..... 


a1597|—,2-methoxy- .... 


a1598|—,3-methoxy- .... 


2 al599|—,4-methoxy- .... 


al600 | —,4-methoxy-4’- 


carboxylic acid 


m-Benzeneazophenol. 
C,,H,.N,0. Seeal513 


C,4H,.N,0,.Seeal513.... 
C,9H,4N,0,. Seeal513 .... 
. | p-Benzeneazophenol. 


C,,H, N20. See al513 


C,4H,,N,0,.Seeal513.... 


C,oH,,N,O,.Seeal513.... 


C,4H,4N,0,.Seeal513 .... 


C,4H,4N,0,.Seeal513.... 


6-Benzeneazo-m-cresol. .... 
C,3H,2N,0. See al513 

CoH, .N,0,.Seeal513 .... 

2-Benzeneazo-p-cresol. 
C,3H,,N,0. See al513 


4-Benzeneazo-m-cresol. 
C,3H,.N,0. Seeal513 
o-Tolueneazo-p-phenol. 
C,3H,,N,0. Seeal513 


4-Benzeneazo-o-cresol. 
C,3H,,N,0. See al513 


C.2oH,6N,0,.Seeal513.... 
m-Tolueneazo-p-phenol. 
C,3H,,N,0. See al513 


p-Tolueneazo-p-phenol. 
C,3H,,N,0. See al513 


CoH, .N,0,. Seeal513 


o-Benzeneazoanisole. 
C,3H,,N,0. See al513 


m-Benzeneazoanisole. 
C,3;H,,N,0. Seeal513 


p-Benzeneazoanisole. 
C,3H,,N,0. See al513 

C,4H,4N,0. Seeal513 
C,,H,N3;0,.Seeal513..... 


4-Anilineazobenzene. 
C,3H,,;N;. See al513 


Bismark’s brown. 
C,,H,3N;. See al513 
o-Benzeneazobenzoic acid. 


Color, 
crystalline 
form, 


ye nd (w, lig), 
pr (bz) Aeth 
248 (2.8), 
380 (1.8) 
og pl (peth) 
og-red pl (peth) 
ye If (bz), og pr 
(al) A" 
236.5 (4.0) 
og If (al), nd 
(al, lig) 
A"! 325 (4.34), 
440 (2.80) 
Og-ye nd (al, 
lig), ye-red pr 
(eth, al), ye lf 
(al) 
og 


og red pl (dil al) 


red pl (lig) 


og-ye nd (lig) 
og-ye If (bz, 
bz-lig), gold If 
(w-al), 4°7330 
(4.49), 410 
(4.28) 
ye nd (lig) 
A*" 352 (4.2) 
red pl or If (bz- 
lig), og-ye 
nd (bz) 
gold-ye lf ornd 
(al) ADMF-alk 
489 (4.62) 
ye nd (al) 


ye pl (al), dk ye 
pr (bz-lig) 
og-red mcl, ye 
(Na,CO, sol 
or bz-lig), og- 
ye (bz-lig) 
J10% Sulf 
240 (4.8), 
360 (4.32), 
470 (4.04) 
og-red pr (bz), 
tedsh-ye nd 
(lig) 
og-red nd (dil 
al) 4" 
317 (4.2), 
353 (4.2), 
430 (3.0) 


og-red pl 32.5-3.5 


(MeOH) 

A312.5 (4.34), 

444.5 (2.75) 
og-red pl, If 

(al), (peth) 4”! 

342 (4.3), 

432 (3.2) 
og-ye pr (al) 


56(64) 


If, nd (al, lig) 
22! 333 (4.4), 
446 (3.0) 

ye plor pr 
4*' 260 (4.10), 
380 (4.19), 
450 sh (4.80) 

og If (w), 
red (bz) 

.og-red nd or pl 

(al) 


135(155) 


143-5 
97-8(95) 


eS bp. Density 
specific rotation Cc 
and 4,,,,, (log e) 


195-7'* 


1 eS Si raereations ols: || +) ce foinerave 


340 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-135 


other 
solvents 


dilalks 
lig 5 


...|peths* 
.| peth s* 


con sulf, 
dilalks 
(ye) 

lig s* 


tov lig s* 


chl, aa, 
ligs 


lig v 


Ref. 


B16, 95 
B16, 95 
B16’, 38 


B16', 236 


B16?, 41 


B16, 135 


B16, 131 


B16', 241 


B16', 241 
B167, 62 


B167, 61 


B16’, 41 


B167, 59 


B167, 130 
B16?, 41 


B167, 42 


B16', 237 


B16?, 33 


B16, 95 


B167, 40 


B16', 236 


B16?, 17 


B16, 315 


B16, 386 


B16’, 97 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


170-1 


248.5-9.5 


(241) 


220d 


215-7 


237 


257 


d 


245-S.5 


(cor) 


172 
(288) 


(anh) 


82 


Color. 
crystalline 
No Name Synonyms and Formula Mol. form. 
Wl. | specific rotation 
and A,,,, (log e) 
3-Azobenzenecarboxylic acid 
a1605| 3-Azobenzene- m-Benzeneazobenzoic acid. | 226.24 | og-red pl (w), 
carboxylic acid red If (ai) 
al 606 |4-Azobenzene- p-Benzeneazobenzoic acid. . . }226.24 |red pl or If (al) 
carboxylic acid Nee 
323 (4.42) 
—-|2-Azobenzene- see Methyl red 
| carboxylic acid, 
4'-dimethy!- 
amino- 
a1607 |3-Azobenzene- 5-Benzeneazosalicylicacid. {242.24 |nd (bz) 
carboxylic acid, C,3H,oN,0;. See al605 A" 350 (4.4) 
4-hydroxy- 
a1608 |—,4-hydroxy-2’- 5-o-Nitrobenzeneazosalicylic |287.23 |br-red cr (al) 
nitro- acid. C,,H,N;O,. See al605 
a1609 |—,4-hydroxy-3’- 5-m-Nitrobenzeneazosalicylic| 287.23 | red-br nd (al) 
nitro- acid. C,,H,N,;O,. See al605 
al610 |—,4-hydroxy-4’- 5-p-Nitrobenzeneazosalicylic |287.23 |og-br nd (dil aa) 
nitro- acid. C,,H,N,O,. See al605 
al611 |—,3’-sulfo- ....... C,3H,oN,0,S. See al605 ... |306.30 |ye If (al) 
al612 |2,2’-Azobenzene- o-Azobenzoic acid. 270.25 |dk ye nd (al) 
dicarboxylic acid 
al613 |3,3’-Azobenzene- m-Azobenzoic acid. 270.25 |ye nd (aa) 
dicarboxylic acid 
al614 |4,4’-Azobenzene- 'p-Azobenzoic acid. 270.25 |dk ye nd (al), 
dicarboxylic acid red nd (aa) 
4° INNsOH 
225 (4.08), 
331 (4.41), 
430 (3.11) 
a1614¢ 3 3-Azobenmeme=) bebo hb cores nor shees 342.35 lye If (w +5) 
disulfonic acid 
al615 |--,diamide........ C,,H,,N,0,S,.Seeal614' . |340.38 |yend (al) 
al616 |—,dichloride ..... C,,H,CI,N,0,S,. See al614' |379.25 |red nd (eth) 
al617 |—.diethylester ... |C,,H,sN,O,S,.Seeal614' . |398.46 |gold-ye nd 
(eth) 
al617'|3,4’-Azobenzene- |... ce cee eee 342.35 | syr 
disulfonic acid 
al618|—.diamide ....... C,,H,,N,0,S,.Seeal617' . | 340.38 | ye nd (al) 
al619|—,dichloride ..... C,,H,Cl,N,0,S, . See al617'| 379.25 |red nd (eth, CS,) 123-5 
a1619'|4,4’-Azobenzene- |... 6... eee eee 342.35 |red nd (w +2,3 | 169d 
disulfonic acid or 5) 
al620|—,diamide ....... C,,H,2N,0,S,. See al619' .|340.38 |og nd (al) 4°°%* 
232(4.0), 
337(4.3) 
al621|—,dichloride ..... C,,H,CI,N,0,S,. See al619'|379.25 |br-red nd 
(eth, bz) 
a1622|3,3’-Azobenzene- C,,H,,Cl,N,0,S, . See al614}407.30 |dk red (bz) 
disulfonic acid, 
4,4’-dimethyl-, 
dichloride 
a1623 |—,6,6’-dimethyl-, |C,,H,,Cl,N,0,S,. See al614|407.30 |red pr (bz + 2) 
dichloride 
a1624|4,4’-Azobenzene- C,4H,.N,0,S,.Seeal619' | 368.44 |pl(NH;) 
disulfonic acid, 
2,2’-dimethyl-, 
diamide 
a1625 |—,—,dichloride... |C,,H,,Cl,N,0,S, .See a1619"|407.30 \dk red nd (bz) 
a1626 |3,3’-Azobenzene- C,,H,Br,Cl,N,0,S,. 852.65 |vt pl (bz) 
disulfonic acid, See al614' 
2,2',4,4',6,6’- 
hexabromo-, 
dichloride 
a1627 |—,4,4’,6,6’- C,,H,8r,Cl,N,0,S,. 694.85 |red nd (bz) 
tetrabromo-, See al614' 
dichloride 
a1628 |4,4’-Azobenzene- C,,H,Br,N,0,S,. 657.96 |ye-br If (bz) 
disulfonic acid, See al619! 
2,2',6,6'- 
tetrabromo-, 
a1629 |4-Azobenzene- 4-Phenylazobenzenesulfonic |262.29 |og-red If 
sulfonic acid acid®. (w +3) 
4*' 232 (4.07), 
320 (4.32), 
‘ 439 (2.90 
a1630|—-.chloride ....... C,,H,CIN,O,S. See a1629 . . |280.74 pets nd ye 
pl (bz) A"? 
230, 320 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-136 


Solubility 


Vv 


s* 


| saa Ref. 
; other 
ue solvents 


chi, 


B16, 229 
AcOEts 
chisaas* |B16?,98 
lig, CS,6 
chl 5 B16?, 100 
CS, 5" 
aas* B16?, 101 
chil 5 
chl,aav /|B16?, 101 
aastos* |B16?,101 
eee ee B16, 268 
pees |BIG', 287 
£jtimee B16, 233 
aaé*osi |B16,236 
a Spee eae B167, 114 
os 5 B16, 268 
legs KP MAE B16, 268 
iste 2 B16, 268 
B16, 279 
Be Bas B16, 279 
Cs, s* B16, 279 
» ROR aac B16, 119 
WY. a warielens B16, 280 
chiv B16, 280 
PISA oi B16, 283 
<a, cists B16, 285 
NH;v B16, 284 
sce) Ree B16, 284 
pakistan B16, 269 
sa. atta B16, 269 
en B16, 281 
PAR saigais B16?, 115 
nh eee | 16, 272 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


No. Name Synonyms and Formula tg 
4-Azobenzenesulfonic acid 
al631|—,4’-chloro-...... C,,H.CIN,O,S. See al629 . .| 296.74 
al632|—,—,amide ...... C,,H, CIN3O,S. See al629 .| 295.75 
al633|—,—,chloride ....|C,,HsCl,N,0,S. See al629 .| 315.19 
—|2-Azobenzene- see Methyl orange 
sulfonic acid, 4’- 
dimethylamino-, 
sodium salt 
21634 |3-Azobenzene- "| ©) |[tA.ctsiete -stocs sce sated. 306.30 
sulfonic acid, 
4’-formy!-3’- 
hydroxy- 
al635| 4-Azobenzene- C,H, 9N,0,S. See al629 ...| 278.29 
sulfonic acid, 
4’-hydroxy- 
al636|3-Azobenzene- ==... eee eee eee eee 323.29 
sulfonic acid, 
4’-hydroxy- 
3’-nitro- 
al637|4-Azobenzene- C,3H,,CIN,O,S. See al629 .| 294.76 
sulfonic acid, 
4’-methyl-, 
chloride 
—| Azobenzoic acid . . . | see Azobenzenedicarboxylic 
acid 
a1638| p,p'-Azobiphenyl. . . | Di-p-xenyldiimide. 334.42 
al639| Azodicarboxylic Azobisformamide. 116.08 
acid, diamide Azodicarbonamide. 
H,NCON:NCONH, 
al640 |—diethyl ester. ...|C,H,;0,CN:NCO,C,H, ...| 174.16 
al641 | Azomethane Dimethyldiazene. 58.08 
(trans) Dimethyldiimide. 
CH,;N:NCH, 
41642 |—,hexafluoro- BZCNNGE hi cci eine 166.03 
Q al643 |1,1’-Azo- Di-a-naphthyldiimide. 282.35 
naphthalene 
al644|1,2’-Azo- a, B-Naphthyldiimide. 282.35 
naphthalene 
2 al645 |2,2’-Azo- Di-f-naphthyldiimide...... 282.35 
naphthalene 
al646 |1,1’-Azo- C10H,5N3. Seeal643 ...... 297.36 
naphthalene, 
4-amino- 
—|Azophenol........ see Azobenzene, dihydroxy- 
Azotoluene ....... see Azobenzene, dimethyl- 
al647 | Azoxybenzene (cis). |. ........ 0c e eee e eee ee eee 198.23 
GAS bee C Er CNRS) irs cade cclatare letereloiatere, 6 chers.e ete elev ac800 6 evatvsbe 198.23 
al649|—,4-bromo- ...... C,,H-BrN,,O. See al648 277.13 
a1650 |—,2,2’-dimethoxy- . |o-Azoxyanisole. 258.28 
C,4H,4N,03. See al648 
al651 |—,3,3’-dimethoxy- . | m-Azoxyanisole. 258.28 


C,4H,4N,0;. See al648 


Color, 
crystalline cee 
form, TPs Density 
specific rotation c other 
and A,,,, (log e) solvents 


brnd (w) 
A*'295 (4.4), 
415 (3.1) 

ye-br pr (al) 


DMSO OOo ond ieAtarocallt Veal Nea leno o\hoaallacol lopeme sone B16, 271 


B16, 272 


red pr (eth) B16, 272 


red If B16, 267 


ye red pr 
(dil al), 
amor (w) 
4™ pH=2.9 
347 (4.36) 
gold-ye pr (dil 
(HCl +w) 


B167, 115 


eeerabsKegeregs  rensiatcnaersye\ || aveyarsvayovers B16, 267 


red pr (bz) B16, 272 


og-red pl (bz) 
1334.5 (4.48) 
450.5 (2.95) 
og nd (w) 


consulfs | B16?,27 


aai 


osi 


B37, 99 


B3?, 98 
B4°, 1747 


-|OSS 
CrHi6, 
CChs 


og-ye 
col or pa ye gas 
Aw 345(1.3) 


C35, 433 
B16?, 26 


pa gersh gas 
red nd (gl aa) 
4*'214 (4.87), 
266 (4.26), 
400 (4.21) 
red nd, br If (aa)| 136 
A*' 216 (4.76), 
264 (4.35), 
310 (402), 
381 (4.24) 
red If (bz), og-ye| 208 
nd (chl, al) 
A" 214 (4.57), 
262 (4.39), 
290 (4.18), 
335 (4.35) 
red-br nd 


A" -0.1NHCI 


355, 530 


con sulf, 
AmOH s 
aa s" 


E12B, 
936 


aa, con 
sulfs (vt) 


E12B, 
936 


con sulfs 
(red) 


183(cor) B16", 325 


nd 4*'231 
(3.92), 260 
(3.85), 323 
(4.16) 

bt yend 
A*'322 (4.19) 

dk ye pl 
jail sulf 
250 (3.87), 

355 (4.40) 
ye-og cr (al), 

og pr (MeOH) 

A*' 227 (3.59), 

304 (3.41), 

330 (3.37), 

342 (3.37) 
yecr (al) 4°°%*! |51-2 

235 (4.0), 

267 (3.8), 

324 (4.1) 


1.633° B16, 624 


1.15903° |1.652?° B16?, 313 


1.4138{°° B16?, 315 


, | B16, 635 


B16?, 325 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-137 


No. Name 


Azoxybenzene 
Q al652|—,4,4’-dimethoxy- 


al653 |2,2’-Azoxyben- 
zenedicarboxylic 
acid 

3,3’-Azoxyben- 
zenedicarboxylic 
acid 

4,4’-Azoxyben- 
zenedicarboxylic 
acid 


al654 


2 al655 


Azoxybenzoic acid 


al656|1,1'-Azoxy- 
naphthalene 


al657 |2,2’-Azoxy- 
naphthalene 


2 al658 


al659 |—,1,3,5-trinitro-, 
benzene addition 
compound 

a1660 |—,1,4-dimethyl- 
7-isopropyl- 


al661 |—,1,5-dimethyl- 


8-isopropyl- 


a1662 | —,4,8-dimethyl- 
2-isopropyl- 


al663 |—,A*-octahydro- 
(trans) 


For explanations, 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


p-Azoxyanisole. 
C,4H,4N,03. See al648 

o-Azoxybenzoic acid. 

m-Azoxybenzoic acid. 

p-Azoxybenzoic acid. 

see Azoxybenzenedi- 


carboxylic acid 
GigHI Ni NG G4 cee cdaas 
1 


oO 


Ci6H,,N30,. Seeal658 .... 


Guaiazulene. 
C,;Hi,. See al658 


Chamazulene. 
C,,H,,. See al 658 


Elemazulene. Vetivazulene. 
C,sHy,. See al658 


trans-Bicyclo-[5,3,0]-A? 
decene. C,,H,,. See al658 


Mol. 
wt. 


258.28 


286.25 


286.25 


286.25 


298.35 


298.35 


128.19 


341.28 


198.31 


198.31 


198.31 


Color, 
crystalline 


form, 
specific rotation 
and J,,,, (log €) 


ye mcl nd (al) 
A! 242 (4.06), 
356 (4.41) 

ye pl or pr (al) 


pa yendor 
If (gl aa) 


ye amor pw 
fi 1N NaOH 
262 (4.06), 
335 (4.24) 


ye or red orh 
pl (al) 2" 
218 (4.93), 
262 (4.11), 
288 (3.91), 
364 (4.06) 

ye or red nd 
(al, eth, gl aa) 
A*'216 (4.71), 
263 (4.41), 
289 (4.24), 
346 (4.41) 

bl or grsh-bk If 
(al) A™ 
274 (4.79), 
340 (3.67), 
579 (2.51), 
632 (2.51), 
659 (2.18), 
665 sh (2.15) 

brnd 


bl-vt pl (al) 
A*' 254 (4.4), 
287 (4.7), 
350 (3.7), 
370 (3.6), 
610 (2.6), 
625 (2.6), 
665 (2.5) 

bl lig A''* 
286 (4.59), 
305 sh (3.98), 
350 (3.63), 
368 (3.50) 

red-vt nd (al) 
450 PATIL 
228 (4.31), 
272 (4.44), 
374 (4.25) 


119-21 


254.5 


320d 


360d 
(398, 
242) 


127 


167-8 


99-100.5 


166.5—7.5 


31.5 


31.5-2.0 


C-138 


eh Pe 


167-81? 


140-60? 


Density Kl 


0.9732° 


0.98832° 


0 89963! 


symbols and abbreviations see beginning of table. For structural formulas see end of table. 


1.44197° 


Solubility 


other 
solvents 


at ala oe 


B16?, 326 


B16?, 335 


chl, ligi 


B16', 388 


B16?, 336 


E12B, 
1038 


E12B, 
1039 


E12A, 
421 


BS5?, 474 


E12A, 
427 


E12A, 
421 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS es 


b eee 
Da ae Density 
other 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


Synonyms and Formula 


Baeyer’s acid 
—|Baeyer’sacid...... 


Q b2| Barbituric acid ... . 


b3| —,5-allyl-5-butyl- 

b4| —,S-allyl-5(2- 
cyclopenten- 
1-yl)- 

bS Says. 


2 b9| —,5-benzylidene- 


b10|—,S(2-bromoallyl)- 
5-isopropyl- 
Qb11|—,S(1-cyclo- 
hexenyl)-5-ethyl- 
b12|—,5,5-diallyl- ..... 


b13|—,5,5-dibromo- ... 
2b14|—,5,5-diethyl-..... 


b15|—,5,5-diethyl-1- 
methyl- 


b16 |—,5,5-dipropyl- ... 


b17|—,5-ethyl-5-hexyl- 

b18 |—,5-ethyl-5- 
isopropyl- 

b19 |—.5-ethyl-5(2- 
methylallyl)- 
2-thio- 

b20|—,5-ethyl-5(3- 
methylbutyl)- 

Q b21| —.S-ethyl-1- 

methyl-5- 
phenyl- 

b22| —,5-ethyl-5- 


pentyl- 
b23| —,5-ethyl-5(2- 
pentyl)- 


b24 |—,5-ethyl-5- 
phenyl- 


2 b25| —,5S-ethyl-S(1- 
piperidyl)- 
2 b26 | —,5(2-furfuryl- 
idene)-2-thio- 
b27| —,5-hydroxy-..... 


see 2-Naphthalenesulfonic 


dk red or br If . os d B13?, 146 


dil HCls 


1,4-Benzoquinonebis(2,5- 
diaminoanil) 

see Methantheline bromide 

see Barbituric acid, 
5,5-diethyl- 

Pyrimidinetrione. 


th pe (we2) | 248s | 200d came eerie || seteeeetna Sy Nb Oulllasan| eye tunel] ieee me B24?, 267 
A*! 269 (3.74), } 


311 (4.23) 
GHHjzN;O; Seeb2 ses (w; dial), 428) Mies |SPREISBE ce ete | seccine lh) SPR SMO chee 8 | sani |ccsoace a. B24?, 292 
Cyclopal. (widilial) Rida S940) aise itecrsre: | cresareverc terest scree iehasoill ONL M alisyovoiifscote| arava] (ofallexevenetere's C24, 
5308 
Sandoptal. C,,H,,.N20;3. (w, dil al) B24?, 292 
See b2 
Narconumal.C,,H,,N,0, i ;Gilalee — | SG—7\ oe eiSir 6-625! Soke Ae ec cthe tlc Sh SINS) SU Necstecieavs-aye C32, 
See b2 1052 
Alphenal. Prophenal. EDDA aledetstereseiors:e etre F a igi C26, 
C,3H,2N,03. See b2 4828 
Uramil. C,H,;N30;. See b2 nd or pl (w) B25', 704 
pr (aa) heal tatse lasts SY isos | ghwetoteee B24’, 299 
A" 331 
Propallylonal. Nostal. (dil aa, dil al) B24?, 291 
C, oH, 3BrN,03. See b2 
Cyclobarbital. If (w) B24?, 294 
Cyclobarbitone. 
Allobarbitone. Curral. Dial. pl(wor50 % j Tey Fal eal na sas eee B24’, 293 
C,9H12N20;. See b2 al) 
Dibromin. pl (MeOH-bz), B24?, 272 
C,H,Br,N,0,. See b2 If (dil HNO;) 
Barbital. Barbitone. Veronal. (i) trig (w) (i) 190 B24?, 279 
Cs3H,2N20,. See b2 (ii) mel pr (ii) 183 
(iii) mel nd (iii) 181 
(iv) tel (iv) 176 
Awe =1 
239 (3.0) 
Metharbital. C,H,,N,0;. Lee BPR die tT NG Oe ee odode ph anontcedl Geeuadecr hoe taol ne! coal Adel Bes someee 1B24?, 281 
See b2 222.5 (3.90) 
Awe =11-14 
245 (3.94) 
Proponal. Propytal. pl (w) 1B24?, 286 
CioH,.N,0;. See b2 
C,2H29N203. See b2 ind (w) Hee | en earn ene 1B24?, 288 
Ipral. Probarbital. i OR Ean (Se al epee ens eas B24’, 284 
C,H,4N203. See b2 
NS Pa EF as oe ee IIG DS Aad SN. ce C33, 
5599 
Amobarbital. Amytal. If (w, dil al) B24?, 287 
C,,H,sN,0;. See b2 AN:PHS10:542 
Mephobarbital. Prominal. wh cr(w) C28, 781 
C,3H,,N20;. See b2 
CRHigN,:O;seeb2 .. 054.< .28 | cr (dil al) B24’, 286 
Nembutal. Pentobarbital. mh (WV) WR PESO. eectiavessieh | ajers crevebero [acento rey 80 1S cS: Il sem | actall <sapsiearerere B24’, 287 
C,,HisN,03. See b2 (A LIGEEE, 
240 (4.11) 
AwpH =14 
256 (3.88) 
Luminal. Phenobarbital. (i) 174 i Pn We lege eee B24?, 297 
C,2H,,.N,0 3. See b2 (st) 
(ii) 156-7 
(unst) 
255 (3.9) (iii) 166-7 
wh cr (dil al) C36, 
3160 
Raiarstodnisio.a te disideinieln's\Beiarate E ye pl B27, 607 
Dialuric acid. C,H,N,0,. pr or pi nd B25’, 61 


Seeb2 (+1w, w) 


Awe =7.4 


275 (4.22) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-139 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Synonyms and Formula 


Color. 
crystalline SS 
form. sD Density 
specific rotation other 
and J,,,, (log e) solvents 


b28|—,5-methyl-5- Rutonal. C,,H,.N20;. 
See b2 
b29|—,5-nitro-........ Dilituric acid. C,H,N,0s. 


See b2 


b30|—,5¢ 


—|Batylalcohol...... see Glycerol, 1-octadecyl 
ether 
b32| Bebeerine(d) ...... Chondrodendrin. 
C; 6H 3 aN 2 O- 


B39 et ehrara tre soto oh Curine. C3,H3,N20,. 


—|Behenicacid ...... see Docosanoic acid 
—| Behenolic acid... .. see 13-Docosynoic acid 
2 b35| Benzaldehyde ..... Benzenecarbonal*. 
Benzenecarboxaldehyde. 


Q b36| —.azine.......... Dibenzalhydrazine. 
C,H,;CH:NN:CHC,H, 
b37|—,diacetate....... Benzylidene diacetate. 
C;H;CH(O,CCH;), 
b38|—,hydrazone ..... C.5H;CH:NNH3......-...- 


b39|—.imine, N-ethyl- .| N-Benzalethylamine. 
C,H;CH:NC,H, 

b40 |—_.—, N-methyl-.. . | N-Benzalmethylimine. 

C,H,CH:NCH, 

b41| —,—, N(4-tolyl)-. . . | N-Benzal-p-toluidine. 


b42|—,oxime(anti) .... | anti-Benzaldoxime. 


C,.H,;CH:NOH 


2 b43|—,.—(syn)........ syn-Benzaldoxime. 
H,;CH:NOH 


b44|—.phenylhydrazone|C,H;CH:NNHCG,H;....... 


b45 |—,2-acetamido- ...|C,H,NO,.Seeb35......... 


b46 |—.3-acetamido- ...|C,H,NO,.Seeb35......... 
b47 |—.4-acetamido- ...]C,H,NO,.Seeb35 ........ 


Q b48 |—,2-amino-....... Anthranilaldehyde. 
C,H,NO. See b35 


CE eR LEN | Narereleerele) |i ees) civ sere, Jaersveraw ies 


pr, If(w +3) B24?, 273 


A 314 (4.0) 


Jw-pH =13 


334 (4.1) 


Sebevs 2600 B24?, 296 


sajeiaisicheve)i eovers'sioge © ||ieemmetete tote B24?, 275 


A" 235 (3.74), 
285 (4.26) 


cr (bz, eth, chl- B27?, 896 
MeOH), [«]3,° 
+297 (al). 


[a]#° + 332 


(Py) 
{MeOH 282 
(3.96) 

pr, nd (chl- 
MeOH), [a]? | 165-7 
— 328 (Py) (+bz), 
[a]2® —298(al) | 159-63 

(+al) 


B27?, 894 


A°Y 241 (4.15), | —26 178.17°° , 15 11.54637° i B7?, 145 
247 sh (4.06), | (fr —56.9| 621° i 
277.5 (3.08), — 55.6) 
287 sh (3.00) 

yepri(al) — #193) | Rai eee.s I oeaictcines i B7?, 171 
A® 300 (4.6) 

pl (eth) LBS, eas See i Ft B7?, 161 


If A" 267 (4.2) 
A"2A6(42), lls ep see 0.9372° : i Am 80, 
278 sh (3.1), 4320 

289 (2.9) 

Amt 2A5 (4.18) oo (Phew le 0.967215 |1.55407° B7?, 162 

veers, «| 135.) NSISTOME Nos ccs eel tee ware ate B12?, 496 

nd(eth) «+ i830) ~ |/p..2e.ee PA4S29) -| Syereteas B7?, 169 
A"! 247 (4.2), 
288 sh (2.8) 

pr A"! 255 (4.2), HABE | hi: Jae B7?, 167 
282 sh (3.2), 
292 (3.0) 

nd (lig), pr 
A"! 237 (4.17), 
302 (4.06), 
345 (4.39) 


spay teat Mes | seat ae ts Fat) atetel hayaveten Perey i B15?, 57 


Mecthalctatried haece: ack bry || seenctararniate aaa ge B14, 26 


Pretetete ra alll Metesee ek fs:| eeatetetterele ane B14, 29 
SAaaaio, | Peaeron ta Siem os: f B14, 38 
silvifAa™255 |39-40 | |Raee a | Siero | eee “84 igi |B14,21 
(3.75), 262 sh 
(3.54), 352 
(3.66) 


nd.(bz) 4% |TSSE6. eee callcvercis,cuoberesl pctreregt es ere : B14, 24 


ind (AcOEt) 
A™* 245 (3.95), 
256 (3.87) 

Ind.(bz)* ~ — |88:(195), CHAR E eer ct tesco is breletutetoier Votes wee i B14, 28 


ove, ele eletel olndiese.oxeie |lofece certo etetee reat B14’, 21 


b52|—,4-amino-.......]C,;H;NO. Seeb35.......... pl(w) A291 712 | ESA a New odo n nares B14, 22 
(4.21), 296 
(4.21) 
b53] ——.oxime....... C,H,N,0. Seeb42......... yecr(w) iP" O4Ni124 (SP ANeREvalhae cote aneecr elias B14, 31 
2b54|—,2-bromo-....... C,HsBrO. Seeb35.........|185.03 |4245.5(4.10) |21-2 |230 ~—sSXdsw.......... f i B7?, 181 
252 (4.00), 
292 (3.32), 
' 301 (3.24 
55] GUACe tate ail stehteteertomaeen ae LORD Onl acne, ye ladtce [acne sent eo ea B7?, 181 
Qb56 |—,3-bromo-....... CH.Bro. CE DAS chnah hae AB 242 (4.06) [oss 000 (233-678% [BRI ; i B7?, 182 
2b57|—,4-bromo-....... C,HsBrO. Seeb35......... If (dilal) 2 8\67.> © Piet 82P Fle. ee ee i a B7?, 182 
OL ii} 
(4.27) 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. Z-= 


C-140 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS eee 


Color, 
crystalline ee ee 
Synonyms and Formula S form, ne ae Density 
*  Ispecific rotation C other 
eee SOSecess 


Benzaldehyde 
B58 |— diacetate 2.5 | cp. css se ccbeccscnvaswcess . yerery [9455 La weneelh cheese Polosaacneid bck os B7?, 182 


b59 | —,2-bromo-4- C,H;BrO,.Seeb35........ .03 |pa ye nd (w) ES: Facer retetecaistl biscdea.swipie’ |evesoier sate } Seah | B8*, 74 
hydroxy- 

b60 |—,2-bromo-5- C,H,BrO,. Seeb35........ 03" ind'(w) 4. 1535) ape lense eliacscor. loomee ccs i B87, 57 
hydroxy- 

b61 |—,3-bromo-2- C,H;BrO,. Seeb35........ 03 India) E49) eee fewer | tpomes oe || aes arems B8, 54 
hydroxy- 9s 

b62 |—,3-bromo-4- C,H;BrO,.Seeb35........ ‘ lew? | NRA ph synced cicatds [eiaccat a B8, 82 


hydroxy- } 

b63 |—,4-bromo-2- C,H;BrO,.Seeb35........ i MAD me POSER 8) Wecik cece I Sere eb E855 / eer ety B8, 54 
-| hydroxy- 

b64 | —,4-bromo-3- C,H,BrO,. NOS 1k. cewaretcer se eb 9 aS Ta So0ds tol ltaccoct | AF sSelSe B87, 56 


hydroxy- 
2Q.b65 |—,5-bromo-2- C,H,BrO,.Seeb35........ i nd'(al), Iffeth) | 1OSeG uss badarctie elie cops ese 3a a i ett ees B8?, 45 
hydroxy- A" 240 (3.7), 
278 (2.0), 
337 (3.5) 
b66|—,5-bromo-4- 5-Bromovanillin. 4 pl(aa). nd) phe MOS G6 kis cieate all eiare wc ete w Aig sesveee « i ABA B87, 286 
hydroxy-3- C,H,BrO . See b35 (al) 2"'213.5 
(4.36), 234 
(4.29), 291 
(4.10) 
Q b67|—,2-chloro-....... C,H;ClO. Seeb35......... B nd A* 246 : 211.978 | 1.24832° |1.56627° B7?,177 
(4.04), 84.31° 
252 (3.93), 
292 (3.24), 
300 (3.15), 
. 302 (3.15) 
Q b68|—,3-chloro-....... CH.GlOl Seeb35! cn cele B pr A®* 241.5 213-47©° | 1.24102° |1.5650?° B7?, 178 
(4.06), 55! 
2 48 (4.00), 
788 (3.15), 
298 (3.08) 
2 b69|—,4-chloro-....... GH.GlOSeeb35..... 333. i pl A253 ; 213-476 | 1.1968! 1.5552! B7?, 178 
(4.26), 
259 (4.19), 
276 (3.18), 
286 (3.00) 


b70|—.,2-chloro-3- GH.ClO7 {See b35':......4.. i: cr (aq aa) ey ited lecat ah iteteis bheispore [be Seer keels Wee’ dite ented ei B87, 54 
hydroxy- 
b71 | —,2-chloro-4- C;H;ClO,. Seeb35'........ i ndtworda) aes Ieee. tepals nzrermee |shiann oh B8, 81 


hydroxy- 


b72|—,2-chloro-5- C,H;ClO,.Seeb35........ ‘ nd (w or aa) PSS Pah rcaiartiera bere wtersabs sor calm te reves eats agera: dle aPeif le Fe B8', 526 
hydroxy- 
b73|—,3-chloro-2- C,H;ClO,.Seeb35........ ; NAGMeEOH) = SSP eeieeer sl Bova ctate |e susisea.s tdi acs B8', 523 


hydroxy- 


b74|—,3-chloro-4- C,H;5ClO,. Seeb35........ ; nd (w) SOE Fil] keveiceverereverta'| aeeiscareo ts B8, 81 
hydroxy- 

b75|—,4-chloro-2- C,H;ClO,.Seeb35........ i nd (al or aq aa) = | A Re | ae ne ae ISR ee ogee J1927, 
hydroxy- 1740 

b76|—,4-chloro-3- C,H;ClO,.Seeb35........ : MG(al)ic BWR) co Meihes tee sen alle cdevsicetecs||leuecvere eee B8?;55 
hydroxy- 

b77|—,5-chloro-2- C;H;ClO,.Seeb35........ i pl(al) | — 199-100) [ROS tee inca... 4. b yah ate i B87, 45 
hydroxy- A*! 338 (3.57) 

b78|—.—.oxime ...... C,H,.CINO,. See b42....... , TG he Po SA eecsuas ON mae m fine aaiareiags a Ase B8, 53 

b79| —,5-chloro-4- 5-Chlorovanillin. j RELL ees PP a (LOS © u Oe | (peak | Be ec eek « | taeenieet. i B87, 286 
hydroxy-3- C3H,ClO;. See b35 280 (4.1), 
methoxy- 305 sh (3.8) 

b80| —,2,3-dichloro-....| C,;H4,Cl,0. Seeb35 ........ i CEAGD Ae TOSae Wave Wet Nosy cits © ee woicel lies aA hee Am 68, 


861 

Q b81)| —.2,4-dichloro-....|C;H,Cl,O. Seeb35 ........ 502 pr ARA COR ey 2Be eT Heicratavatakord |heisicteh stats: | aertecrente i aoe B7?, 180 
218 (4.23), 
263 (4.14), 


300 sh (3.30) 
b82|—.2,5-dichloro-.. . .| C;H4Cl,O. Seeb35 ........ OF ind (al tpeewe (S58) 2313 Faces ieee i cae B7, 237 
b83|—,2,6-dichloro-... . H,Cl,0. Seeb35 ........ : eT eld lh) > fis oaatasarn Uspahais cies |labeeioecs came i reales B7, 237 
Q b84| —,3,4-dichloro-....|C,H,Cl,0. See b35 ........ OZ eereeeeteae(A4e © |24THS. Pique se crhes | smonmer i Sita kee B7, 238 
b85 | —.3,5-dichloro-.... |C,H,Cl,O. Seeb35........ J NAOLU(dil ale t6S | | 1235-4078 aden flere mee C28, 754 
b86 |—,2,4-dichloro-3- |C,H,Cl,0,. Seeb35 ....... OZR ICR (AG) = Bem PALME WS seccie ws 01 | shoieracethaven| esses SiN ere alleters [les © | eres ... {lig 6, B8?, 55 
b87 |—,2,6-dichloro-3- |C,H4Cl,0,.Seeb35 ....... SOZVICK (Wan Bem L420 pala cuniaie ah [ute ie aie ee a | Cremeans ome ahs seit B8?, 56 
b88 |—,3,5-dichloro-2- |C,H,4Cl,0,.Seeb35 ....... 4 yerhi(aay 6) © 1958 vee altos. & Nace atael|sterembeteiana i B8, 54 
b89 |—.—,,oxime ...... C,H;Cl,NO,. See b42...... SOSA Tid (Gila me 1956p alse qavivds al. lores visrapste’ || sis/erstatebee i eA B8, 54 
b90 |—,3,5-dichloro-4- |C,;H,Cl,0,.Seeb35....... LOA ind (chivdital) e 1158=-9 — ale ro dvate dle mates [eral ieteieablins. sats B8, 81 
hydroxy- i 
b91 |—,4,6-dichloro-3-  |C,H,Cl,O,.Seeb35....... FOzaindibeme Po L301) | Aptaiestcye gd [ners acsteatratrcs we igi B8', 526° 
hydroxy- 
b92 |—,2,3-diethoxy- ... |C,,H,403.Seeb35......... OMA n eR ea as [ioteres ach OOwiaE IF [reisiefecmes [es.cremelleae Sas B8?, 268 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-141 


No. 


b93 


Q b94 


2 b9S 


b96 
2697 


2 b98 


b99 
b100 


b101 


2b102 
Qb103 


b104 


b105 


b106 


~ b106" 


b107 
b108 
b109 


b110 
QbI11 


b112 


b113 


b114 


bl15 


b116 
b117 
Qb118 
bl19 
b120) 
2b121 
2b122 


Qb123 


2b125 


For explanations, 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Name Synonyms and Formula 
Benzaldehyde 
—,3,4-diethoxy- ... | Protocatechualdehyde 
diethyl ether. 
C,,H,403. See b35 
—,4-diethyl- C,,H;sNO. Seeb35........ 
amino- 
—,2,4-dihydroxy-. . | B-Resorcylaldehyde. 
C,H,.03. See b35 
—,—.oxime ...... C;H,NO,. Seeb42 ...:.:... 
—,2,5-dihydroxy-. . |Gentisic aldehyde. 
C,H,O;. See b35 
—.,3,4-dihydroxy- . . | Protocatechualdehyde. 
C,H,O;. See b35 
—,—.oxime ...... C,;H;NO,. Seeb42......... 
—,2,6-dihydroxy- | Atranol.C,;H,gO;. See b35... 
4-methyl- 
—,3,5-diiodo-4- C5, L077 See 035.5 22s ses 
hydroxy- 
—,2,4-dimethoxy- |C,H,,90;.Seeb35 ......... 
—,3,4-dimethoxy- | Veratraldehyde. C,H, 03. 
See b35 
—.,2,4-dimethoxy- Hin etek DSS: arerscmaysiata 
6-hydroxy- 
—,2,6-dimethoxy- |C,H,,04.Seeb35 ......... 
4-hydroxy- 
—,3,4-dimethoxy- |G H, 90,4. Seeb35 ......... 
5-hydroxy- 
—,3,5-dimethoxy- | Syringaldehyde. 
4-hydroxy- C,H, .0,. See b35 
—,2,4-dimethyl- ...| C,H, 0. Seeb35 .......... 
—,2,5-dimethyl- . . .| CgH, 90. See b35 .......... 
—,3,4-dimethyl- .. .| C,H,.0. See b35 .......... 
—,3,5-dimethyl- . ..|C.H, 90. See b35 .......... 
—,4-dimethyl- CoH NO: Seeb35.......2ec 
amino- 
—,2,4-dinitro-..... C,H,N20,.Seeb35........ 
—,2,6-dinitro-..... C,H,N,0;. Seeb35........ 
—,2-ethoxy- ...... G3H,,02.Seeb3s". sean: 
—,3-ethoxy- ...... GoHyO7. See b35 once. nce 
—,4-ethoxy-...... CoH O73 1Seeb35.\ ce ee 
—,3-ethoxy-2- CoH 1003. Seeb35 ......... 
hydroxy- 
—.,3-ethoxy-4- Bourbonal. Ethylvanillin. 
hydroxy- CyH,03. See b35 
—.4-ethoxy-2- H,00;. See b35 
hydroxy- 
—.,5-ethoxy-2- CoH, 903. See b35 
hydroxy- 
—.4-ethoxy-3- C1oH,20,. Seeb35......... 
methoxy- 
—.,2-hydroxy-..... Salicylaldehyde. 
: C,H,.O,. See b35 
—,—, azine ....... Salazine. 
; C,4H,.N.,0,. Seeb36..... 
—,—,oxime ...... Salicylaldoxime ........... 
C,H,NO,. See b42 
—3-hydroxy-..... C,H,O2. See b35 


Color, 
crystalline 


form, 
specific rotation 
and A,,,, (log «) 


ye nd (w) 
A*! 243 (3.78), 
348 (4.52) 

nd (eth-lig) 
At'® 232 (3.93), 
280 (4.14), 
310 (3.82) 


ye nd (bz) 


If (w, to) 
A" 250 (2.55), 
300 (2.05) 

nd (w) 

ye nd (w) 


nd (al) 


nd (al or lig) 

nd (eth, lig, tol) 
A™ 230 (4.19), 
278 (4.05), 
308 (3.97) 

nd, pl (dil al) 
A" 215 (4.2), 
294 (4.31), 
330 sh (3.58) 


br nd (lig) 
2215 (4.31), 
231 (4.25), 
308.5 (4.18) 


4*' 240 (3.7), 
340 (4.5) 

pa ye pr (al), 
pl (bz) 4°” 230 
(1.00), 300 
(0.07) 


2 | If (dil aa) 


plorsc(w) 
nd (dil al) 
ye pr 

mel pr 


A** 257 (4.07), 
324 (3.56) 

ye nd or If (al) 
A" 295 (4.48) 

pr (bz-peth) 
A" 265 (3.8), 
305 (3.6) 

nd (w) 4"* 250 
(3.98), 
302 (3.46), 
307 (3.45) 


177-8012 


192-3'* 


230 
sub 


19776 


142 


1,16743° 


symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Ga 


| son 


other 
solvents 


chl 6 
chlvalks 
lig s* 


»jaas 


chl, 
aav 


B8?, 272 


B8?, 274 
B8?, 276 


B8?, 277 
B8?, 285 
B8?, 304 
B8?, 48 


B8?, 273 
B87, 282 


B8?, 436 


B8?, 436 


B8?, 437 


B8?, 437 


B7?, 240 
B7', 166 
B7?, 240 


B7?, 240 
B14?, 23 


B7?, 205 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


Synonyms and Formula 


b126|—,—.,azine ....... C,4H,2N20,.Seeb36...... 
b127|—,—,oxime....... C,H,NO,. Seeb42......... 
Q b128|—,4-hydroxy-..... Go HeOaa See aon ctasscitnee 


b129|—,—azine ....... Cy4Hi2N202.Seeb36...... 


2-Iodovanillin. 
C,H,10;. See b35 
§-Iodovanillin. 


b131|—,4-hydroxy-2- 
iodo-3-methoxy- 
b132|—,4-hydroxy-5- 


iodo-3-methoxy- C3H,10;. See b35 
Q b133|—,2-hydroxy-3- o-Vanillin. 
methoxy- Cz,H,03. See b35 


b134|—,2-hydroxy-4- 4-Methoxysalicylaldehyde. 
methoxy- CgH,O3. See b35 
b135|—,2-hydroxy-5- 5-Methoxysalicylaldehyde. 
methoxy- CsH;0;. See b35 
Q b136|—,3-hydroxy-4- Isovanillin. 
methoxy- C,H,03. See b35 


b137|—,3-hydroxy-5- G3HyO5. See: ba siscieein <tosc 
methoxy- 

b138 | —,4-hydroxy-2- GH O05. See DS5) cecciss. hie 
methoxy- 

Q b139|—,4-hydroxy-3- Vanillin. CsH,0;.Seeb35 .. 


methoxy- 


b140|—,—,acetate...... Vanillin acetate. 


b141 |—,2-hydroxy-3- 3-Nitrosalicylaldehyde. 
nitro- C,H;NO,. See b35 


b142|—,.2-hydroxy-5- 5-Nitrosalicylaldehyde. 
nitro- C,H;NO,. See b35 

b143 |—,—,oxime ...... |C,;H sN20,4. See b42........ 
b144/—, C,H;NO,.Seeb35......... 
b145|—,—-,oxime ...... C,H,N20,. See b42........ 
b146 |—,3-hydroxy-4- C,HsNO,.Seeb35......... 
b147|—,—,oxime ...... C,H.N20,. See b42........ 
b148 | — »4-hydroxy-2- C,H,NO,. See b35.;...../... 


C,H,NO,. Seeb35......... 

b150|—,—,oxime ...... C,H.N20,. See b42........ 

. }Cumaldehyde. Cuminal. 
CioH;20. See b35 


Qb152 |—,2-methoxy-..... o-Anisaldehyde. 
Cs3H,O,. See b35 


b153 |—,3-methoxy-..... m-Anisaldehyde. 
C,H,O,. See b35 


Q b154 |—,4-methoxy-..... p-Anisaldehyde. 
C,H,O,. See b35 


b155|—.—.oxime....... C,H,NO,. Seeb42......... 


CsH,NO,. Seeb35......... 


Qb157|—,2-methyl- ...... o-Tolualdehyde. C,H,O. 
See b35 

b158|—,3-methyl- ...... m-Tolualdehyde. C,H,0. 
See b35 


2b159|—,4-methyl- ...... p-Tolualdehyde. C,H,O. 
See b35 


Color, 
crystalline eee 
form, Baty Hi Density 
specific rotatio other 
torts BEEECE 


yepli(al) —)  h1G2\ GE idaite sha tees clin eareraies 
A*! 306 (4.45), 
330 (4.33) 
COzpOF Ot OO. ibatanheee bs Bie cee beawnce en A, fa ean! igi | B8',525 
nd (wkeiees i LT7 ge Baihee Mie 1.129}42° wot 
A** 281 (4.08), 
288 (3.78) 
yelal) 9° [239 —AO aa liers siiesst [evsscrere eyore Naseer ees B8', 531 
2" 335 (4.64) i 


2500 
beside dh Gis ah Sisie Pens tie. P Salad |) MAUL Oe te ys A cegell Seeeins = B8?, 289 

Itye-ltgrnd [44-5 1911265678 | 5... kw [lene enses B8?, 267 

(w, lig) Adiox 

265 (4.0), 

340 (3.5) 
md Gw)crifal) | |40a2 I erences ste Ane HARB bis 8 [ieetote geanpne B8?, 272 
ye (w) Be Nhe oieL Aix si flere aca ete ed nO? ALaVAUl IME fhe hoe ll cece || 2 syoettntesaby B8?, 276 
pl (w) OG Elena: A 32 B87, 282 

20.01 NNsOH 

292 (3.92) 

360 (3.78) 
epebemises< sR GO—1 9) WLO—2078 Mba etch bo sien e oseiess flere aavligd | B8?, 291 
LE (bz) Seidl) ye TSB eine rere Ihave ob a's | breca acest Fees chls B8?, 272 


lig 6 

(i) nd (w, lig) (i) 77-9 |285 O560m. |peeasree CS,,chlv | B8?, 278 
(ii) tetr (w, lig)| (ii) 81-2 lig s’ 
A" 279 (4.01), 
309 (4.02) 

nd (eth) 102-3 
A*'257 (4.05), | (78-9) 
305 (3.63) 


LOS=10” | teratryetprs blfsretstsiee se Pons. teal] bees 


(bz, lig) 
pa yend AD MAS RS Tee PL RSE bes Nessun Sen: 
YOlf@rene, F128) ERLE <8 lose ccdinn [froin oBhs ene B8?, 58 


ye nd (chl) 

yond gamy 167P 9 VY Win iicmeth lececxbas (po. spend 

dk ye nd (al, w) 

prorndifal-chl) 169") 7 [ivcvcsreret [ered sieeve] ose over, Pbame a B8?, 77 

chl, lig 6 

APeQS1eS (424) 156. ere eho-Onr: 10:97552° |1:530122) Indioinge wiles |i 5..: ||. ererreeromted B7?, 247 
277.5 (3.19) 

pr A'* 253 x ri ; i B8?, 40 
(3.93), 306 
(3.66), 314 
(3.62) 

AEQSAMS BI) eee cn ae 1111872° 15530299 ea B8?, 53 
304 (3.48), 
313 (3.43) 

A®* 272 (4.20), p 1.119135 |1.57307° | 4 B8?, 64 
278 (4.10), 
286 (3.74) 

Gd (OZ) PEP en 1645) Oc cariok eo scromisic [Seabee bell bac (Cas. [abe 
A" 265 (4.24) 


ye pr (dilal), 
nd (bz) 

RDQS UAT) |e fae he 1.038639 |1.54817° B7, 295 
291 (3.23) 

Are 251(4:08) || Eteecsd8 1.01893! |1.5413?! B7, 296 
280 (4.08), 
290 (2.90) 

Arr QSACA OVS lets sos 1.019437 |1.5454?° ays B7, 297 
257 (4.10), 
279 (3.08), 
284 (3.00) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-143 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No. Synonyms and Formula form, Bx sos Density Ref. 
specific rotation other 
ior SOSece=s 
Benzaldehyde 
Q b160| —,3,4-methylene- | Piperonal. wh-ye (w) ZOSTOOM Reet rehree|| ster nee won| ono B19, 141 
A" 275 (3.8), 
315 (4.0) 
IGN et ONUING Scholae carte sade aera sersiew eat (McOH) et 146.” © |, aeeeeeosenen se isaenceee dae| seal REE eel B19?, 147 
A*' 265 (4.1), 
310 (3.9) 
Q b162| —,2-nitro-........ C,H;NO3. Seeb35......... - ye nd (w) i el fi es Sa Be IR BOT tae more B7?, 185 
A™* 222 (4.18), 
270 (3.56), 
285 (3.23) 
163) == — diacetate . hohe ates aenk aesmee esas a Pda 8 NE Ue Naser dilicucduadal hecobeoed loos B72, 187 
164 | —— dimethyl) Fe | ersrc erecta crepes cco iela > 2 ble ce fe EL=VOs e e isteyes orate erat | 2746) 88 eters re || reetaraiaictats A) I WN Pri ES | Sesion B7', 137 
2b165| —,3-nitro-........ GH.NO;) Seeb352-2- 24.3% A It yend (w) We 220 Ws wichatsrere B7?, 190 
A™* 225 (4.41), 
258 (2.85), 
287 (3.00) 
166 | =e discetaten sit aes eee emer ere tee cect ee .21)prornd(al) |72  |........ 1.393 |......-. vee B7?, 192 
bi67/——— dimethyl |] 22. 3cecleonebsncciitnseces ENO seleretetate:s)o; a ofs'l sisyos acetates 162-479 }1.20995 |os oe ceee fine te ee) Se B7, 253 
acetal Aa. 
Qb168| —,4-nitro-........ GH;NO;.Seeb35.....-... : If, pr (w) 1:496, See cue B77, 196 
22259 (4.14), 
284 (3.53), 
295 (3.32), 
305 (3.08) 
b169) —.—, diacetate... .|-- esc cree ene s ccs cceeenen so praly FZ OT eave rei) wee jeivivie vif e-ejisvesieisiaif aa. B7?, 198 
b170|—,—. dimethyl sf we eee ees cccccs seen es WO) Saeteccltea ee f23=5) [294-67 Pe ce ciliere wrere nts aft et otet| to relalf e'stelf mere) | tn B7?, 198 
acetal 
b171|—,pentachloro-....| C; HCI,O. Seeb35......... SSG (DZ Ay 2O2. Si | ererastetetetel| kniaccie ciate in |ietcietotone ys aad B7', 134 
A*° 262 (3.8). 
b172|—.2,3,4,5-tetra- C,H,CLO. Seeb35 ........ OR | Sascciee arve 6 eve | 106) Sastre arene sis acc se ce sclfiere-ctnieco/esel lied] ‘ates i eke et coda er B77, 181 
chloro- 
b173|—,2,3,4-trichloro-. .| C,H ;Cl,0. Seeb35 ........ 46tndlal)es "OT 9 SERRE AR haat tie ol|aiarreraiarale mae wee |e 3] eee) eee B7, 238 
b174| —,2,3,5-trichloro-..| C;H3Cl,0. Seeb35 ........ : natal) S60 MERE otal] sosseveteraren| hersters: caer ional B7?, 180 
b175|—,2,3,6-trichloro-. . | C;H3Cl,0. Seeb35 ........ 446i nd(lig) 2 9 186-7) | SARE AR alls natn rop Meter i B7, 238 
b176|—,2,4,5-trichloro-. . | C;H3;Cl,0. Seeb35........ 46) |nd\(al 91023) eereeteeekel || caevacie scill oasteascomeiees B7, 238 
b177| —,2,4,6-trichloro-. .} C;H3;Cl,0. Seeb35 ........ : A2"'260:(3.7);, «(58-9 Iheverqaee 6s e]| craare puis’ ell re erersoererelll the oi pero mn Cee B7, 238 
304 (2.8), 
346 (1.5) 
b178| —,3,4,8-trichloro-. .|C,H3;Cl,0. Seeb35 ........ i ndtal): \._ VESOLT ~ Remete cell Grayarsjaten oll escratevetarere Vv 
b179| —,2,4,6-tri- Mesitylaldehyde. ; AR264(4 16) le | || 23740 PM eiieestlinciie rite i js [cs | 's: 4) Sy | Geen B7?, 250 
methyl- C,oH,20. See b35 300 (3.32) 
b180| —,2,4,6-trinitro-...|C,H3,N3,0,.Seeb35........ ADA Vera l(a PHI Wises oan alipenacooltenocoocr i B7?, 207 
—|Benzaldoxime..... see Benzaldehyde, oxime 
—|Benzamarone ..... see 1,5-Pentanedione, 
1,2,3,4,5-pentaphenyl- 
—| Benzamide........ see Benzoic acid, amide 
—| Benzamidine ...... see Benzoic acid, amidine 
—| Benzanilide....... see Benzoic acid, amide, 
N-phenyl- 
Qb181) 1,2-Benzanthra- 2,3-Benzophenanthrene. yebriirplor | 162(167)\)4357¢%m) |s.oek.. <i) sees i E14, 329 
cene Naphthanthracene. If (al-aa) 
Tetraphene. C,,H;> A” 281 (4.85), 
292 (4.98), 
301 (4.04), 
317 (3.64), 
331 (3.79), 
344 (3.84), 
376 (2.80), 
386 (2.96) 
—| 2,3-Benzanthra- see Naphthacene 
cene 
b182| 1,2-Benzanthra- Cisse .wsee DESI a cmt s|'230.31 (If (Oz, al an)in 112: Gem ete Mer ctallcrtcstteel| one i il) “Stl Stepell See E14, 330 
cene, 9,10-di- 
hydro- 
b183|—.9,10-dimethyl- | C,>Hi,. Seeb181..........|256.35 |payepl(al,aa) |122-3. | ........ |occcccee]eeeceeee i Sl eee v |CS;,tos | El4s, 139 
345 (3.83), 
364 (3.54), 
384 (3.83) 
b184| —,4’-hydroxy- ....]G,,H,20.Seeb181......... 244:30'ipayeorognd {225 ° Al Reiee re aatcy.rcbvatearserrsterarseall ante eleva ieee ee El4s, 171 
(bz) A" 278 
(4.7), 
288 (4.7), 
315 (4.3) 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. —— 


C-144 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


Color, 
crystalline "5 | sonny | 
form, >-P: Density 
specific rotation c other 
it a tae a ale shes 


Synonyms and Formula 


1,2-Benzanthrag¢ 


© b185|—.3-methyl- ...... 


Qb186| —,4-methyl-...... 


Q b187| —,5-methyl-...... 


b189| —,7-methyl-...... 


Q b190} —,8-methyl-...... 


Q2b191| —,9-methyl-...... Gaul 


b193) 1,2-Benzanthra- 
cene-10-carbox- 
aldehyde 


anthraquinone 


b195| 1,2-Benz-9,10- 
anthraquinone 


Qb197] 1,9-Benzanthr- 
10-one 
b198| —,bz-1-bromo-.... 


b199| —,bz-1-chloro- . . 


ene 


AY tai) ke} lesa ccse a5 


~OeeDISI i... socket 


Wee DISL dourmne des 


Ge DLS licaies ai abel 


OO OLED, a cterrcrestosis 


OCC DIS! Fo ccaxe pes 
psece DISIt eo wa sss 


DEL DISE ons s0b 0 


2,3-Benzo-9, 10-phenanthra- 
quinone. Tetraphene-5,6- 
quinone. 


C,,H.BrO. Seeb197....... 


.| Cy,HClO. Seeb197 ....... 


ye pr (aa) 


ye nd (aa) 


ye nd (aa) 182-3 


pl (bz-al), nd 
(bz-lig) 
A"! 270.5 (4.68 
291 (4.96), 
340.5 (3.86), 
377 (2.76) 
nd (al) 
A*= 252 (4.51), 
257 (4.51), 
280 (4.85), 
288 (4.91), 
300 (4.27) 
ye mcl pl (bz-al)| 160-0.6 
A" 261 (4.47), 
269 (4.66), 
278 (4.85), 
285 (4.81), 
315 (3.70), 
328 (3.80) 
pl (al) 
A* 257 (4.58), 
269.5 (4.61), 
279 (4.85), 
289 (4.92), 
330 (3.83), 
360 (3.60), 
385 (2.48) 
ye pl (al) 
A** 258 (4.55), 
272 (4.58), 
282 (4.87), 
293 (4.98), 
304 (4.10) 
pl or nd (al, aa) 
pa yendor pl 
(aa, MeOH) 
A" 223 (4.5), 
260 (4.6), 
270 (4.6), 
280 (4.8), 
290 (4.9), 
353 (3.8), 
370 (3.7), 
390 (3.0) 
A" 232 (4.5), 
258 (4.6), 
280 (4.9), 
298 (5.0), 
353 (3.9), 
370 (3.8), 
388 (2.9) 
ye pr ornd 
A" 292 (4.61), 
302 (4.65), 
383 (3.91) 
red nd (to) 
A* 234 (4.40), 
256 (4.56), 
400 (3.78) 


El4s, 116 


El4s, 117 


El4s, 118 


El4s, 119 


El4s, 119 


El4s, 120 
El 4s, 121 


El4s, 122 


E14s, 186 


B7?, 759 


B7?, 760 

A" 224 (4.4), 
255 (4.5), 
266 (4.7), 
277 (4.7), 
288 (4.9), 

300 (4.0), 
325 (3.7), 
340 (3.7), 
372 (2.7), 
384 (2.8) 

If (al) Ace ...|sulfs (red) | E14s, 343 
A*' 227 (4.67), aa} 
247 (4.35), 

329 (4.26), 
344 (4.17) 

ye nd (xyl or al) | 170 

2" 394 (4.00) 


B7?, 468 
178 (170) El4s, 355 


El4s, 354 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-145 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


other 
oes solvents 
1,9-Benzanthr-10-one 


—,bz-2-hydroxy- . .| C,7H1002. See b197........ 246.27 |yend POR 0 Vevoestiotie ll oe agent a) Paes acts SoG sail aoere fl ete El4s, 373 
(PhCH,OH) 

b201| —,4-hydroxy-..... Cy7H90,. See b197........ 246.27 | ye nd (aa) SO |) eoserverais: oi]\ Gee a ecetedere. [Ite eteiste ate] > cot nea ie El4s, 371 
—|Benzaurine ....... see Methanol, bis (4- 


Synonyms and Formula rs a Density Ref. 


hydroxyphenyl)-pheny!- 
—| Benzedrine........ see Amphetamine (d/) 
2 b202| Benzene*......... Benzol. Phene* 78.12 |rh pr 5.5 (3.3) 0.878652° |1.50117° BS?, 119 
A*' 243 (2.2), 
249 (2.3), 
256 (2.4), 
261 (2.2) 


—|—,acetyl-......... see Acetophenone 
2 b203|—alllyl-.......... 3-Phenylpropene*.C,H,,. | 118.18 |A*'210 (3.9), —40 1567°° 0.89202° |1.51317° BS?, 373 
See b202 260 (2.3), 473 
270 (2.3) 
b204| —,1-allyl-4- C,H,Br. Seeb202.......... CAA JE hen coset ce SSRI PRs BICUea 222-37°° |1.32435 |1.559!5 BS?, 373 


96" 
130-2" 


C,H,CIO. Seeb202........ 63 |pr (lig) 48 RAE Vb eeateeesed lever : B6', 282 


2Q b206| —,1-allyl-3,4- Cj, Hi,0;- Seeb202......<.. 178.23 |cr (hx) -4 1254.77°° |1.03962° |1.53407° B6°, 5024 
dimethoxy- A" 230 (3.8), 
280 (3.4) 
b207| —,1-allyl-2- GoH\ oO: Seeb202'... 2.5. 134.18 |A" 260 sh (3.1), | —6 1.02551§ |1.51817° B6, 282 
hydroxy- 275 (3.4) 


Chavicol. CoH, oO. See b202. |134.18 |............. 1.0334® |1.54487° 


— ,S-allyt1- Betel phenol. Chavibetol. 164 2a eee 8.5 
CoH 1202. See b202 


1.061325 |1.54132° 


aaetaiees see Aniline 


b210|]—,1-amino-2- o-Butylaniline. 149; 24; tyeoie Fo Vacate wei 22532 1095329 | hee reaiera |mee ane B12?, 633 
butyl-* CoH, 5N. See b202 

b211| —.1-amino-4- p-Butylaniline. 14924) Ipayes 9F °  |gerieun: 26 lees tO. 94520) | laren ee B12?. 633 
butyl-* C,oH,5N. See b202 133-4"* 

b212| —,1-amino-4- CoH, 5N. See b202:........ VAG Zar acca ceva vars |iere oe apaate Dan oe 0.94915 1.53607° B127, 635 
sec-butyl-(d/) 118'5 

b213| —,1-amino-2- CoH, 5N. See b202.......-- 149.24 | a!#° 237 (3.89), |........ 233-5 B12?, 636 
tert-butyl- 286 (3.35) 

b214| —,1-amino-3- CyoH,5N. See b202......... T4924 haere tte ehs rose: | Mitareicrete byl th Sis | ee eee el eric gee cl (eter cae B12?, 637 


240749 
(2287¢?) 


CoH 5N. See b202......... 149.24 | ye-red (peth) 17 

tert-butyl- A'*° 237 (4.03), 
292 (3.25) 

Byer efetsve (ayes ttaiats Watavavele oceler hove .28 |pl (lig) Re aed Niche txatreters: (eae eee te B12?, 667 


0.952545 |1.53807° B12°, 637 


boorigt pr (dil al) Lien nampa og Scan uaall kc i B13, 387 


Siateies pl (lig) BCDC? Dot IDO SODE col bas core (rc B13, 517 
A® 302.5 (3.69) 


CyoH,6N2. See b202........ ; lee Waa ase Ete Tbs aise poy Pras ate Sar B13', 16 
C\oH,.N2.Seeb202........ Pho bpodddane ane” face cacse Ci Is | eareiimal te qeancce B13?, 26 


CioH,.N2.Seeb202........ : th a Ferrera Pn Noe | esaticnse rel lene letiell ae leoo tis « B137, 40 


Phloramin. SE nd eae) | 146=S2) an eee a See were a eae i B13, 787 


dihydroxy-* C.H,NO,. See b202 
b223| —,4-amino-1,2- C.H,NO,. See b202........ 125.13 | br-vtnd 124=Sd gs |exeree al mieten lene ee B13?, 464 

dthydroxy- (al-bz) 

Q b224| —,1-amino-2,3- 2,3-Xylidine. 121.18 | A'*° 236 (3.88), | < —15 1.56842° B12?, 601 
dimethy}-* C,H, ,N. See b202 286 (3.29) 

Q b225| —,1-amino-2,4- 2,4-Xylidine. 121.18 |" 290 (3.2) ~14.3 1.55692° B12?, 602 
dimethyl-* C,H,,N. See b202 

2b226|—,1-amino-3,5- 3.5-Xylidine. 121.18 |2'*° 239 (3.85). |9.8 1.5581?° Bi2?, 613 


is CgH,,N. See b202 289 (3.24) 


2,6-Xylidine. Ae 233 (3.92), 


B12?, 604 
dimethyl-* C,H, ,N. See b202 284 (3.37) 


1.5610?° 


Q b228] —,2-amino-1,4- 2,5-Xylidine. 121.18 | ye If (lig) 15.5 B12?, 614 
dimethyl-* C,H, ,N. See b202 A 236 (3.88), 
288 (3.39) 
Q b229| —,4-amino-1,2- 3,4-Xylidine. 121.18 | pl or pr (lig) 51 [07612 = | Sanne ets i B12?, 602 
dimethyi-* C,H, ,N. See b202 A" 240 (3.97) 
b230| —,1-amino-2- C,H,.N,. See b202 ........ 136.20 JoilA"240sh = f........ 99548 aches B13, 15 
dimethylamino - (3.81), 293 
(3.45) 
b231| —,1-amino-3- C,H,2N2. Seeb202 ........ 136.20 | A"! 245 sh (3.9), |< —20 99525 I techn B13, 38 
dimethylamino- 298 (3.4) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. ~ 
C-146 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS al 


Color, 
crystalline — el 
Synonyms and Formula form, He fue Density 
specific rotation other 
and A,,., (log e) solvents 


C,H,2N2. See b202........ .20 |nd (bz) 53 (40.5) |262 1.03627 eal eereoaee aye B13, 72 
Att 284 (4.24), : 
328 (3.46) 
CsH,.N20,. Seeb202...... HE a) BY o/h EY le kad FY USE led La eae ri hoeoreeeie ocean brnnal Motel Iheiiod bol hes lescirterncadtans B12, © 
A" 382 (3.99) 1103 
C3H,.9N20,.Seeb202...... .18 | pa ye nd (al) 1 8 eal bec tebries a (Oe teh (screrecoe. Sil RoI [eles ite.c3! fal Ibaicll Wictchacaenas B12', 479 
CsH,oN20,.Seeb202...... .18 | yend 882278) Il eereecee® aieickecesevatel |lerererearacts i B12”, 612 
CsH,.N20,. Seeb202...... -18 | og ye nd (al) AE Ott I ican daa sooocoool faq| ee ks 4) eal kero oa roe B12?, 612 
CgH, .N202.Seeb202...... BLS | red pr (al) ae) GS-6) ||ornae ects | eects « ba bo] ersorernate boy yao bese [a ol crea I> ronan B12', 481 
C,H, N20. Seeb202...... f Yond (ig) Own SOU mn siaseshelielece eae lee ceeirail evr [tte lect le tel it iinatemes ae B12?, 613 
C,H, 9N,0,. Seeb202...... aS: |red-br pr.(al): MIO wn tetris cere tre llatesieaegpote'|| sstelll oxets B12, 
igi 1106 
C,H, oN,0,. Seeb202...... al GAL VO Tid (ail aly en Sha 2 ee | ees PLE ele 8 se era lafoteal ore eal Sil ‘ote Theta tate ler eisin acne ape B12?, 605 
A" 380 (4.16) 
C,H,oN,0,.Seeb202...... ey ere FOIE Sal eee Wee ae tela IeereLcecied tis.cll (lal Sah Ia IAA lence al ia Soi B12?, 606 
C,H, 9N20,.Seeb202...... a Su Ogered nd Or pli) 76h gem Ustameide cl Laciase tes |(osis seated oil Spl ook etl cistel| cxerste aisles B12?, 612 
(lig) 
CsH,.N20,.Seeb202...... i red pl (al) A SM lexscaronehevare [Uaxscaisipt to) |leesxalois: paral csvcte con HClv | B12, 
1102 
CgH1oN202.Seeb202...... . Og (alte ai74—5" ot BER cs se eee coin lina sce | ae TE | cx elle toile cto lis reeves ope B12, 
1106 
CgHoN,0,. Seeb202...... 18) \(ogpr (bz), Hf (lig y 13309) PlPeeeeas ah |weee ese « |uea ences i B12?, 613 
A"! 240 (3.87), 
301 (3.48), 
385 (3.68) 
C,H;CH(CH;)NH, SON GRY — lbononsac OS65I oi lisence ent Van Vilar licen ocaeeeee B12?, 586 
(MeOH) 
C.H;CH(CH;)NH;........ Ud GiilVersteverersinrateisisis Bi fiass sreacers 0939547) 113523845" eas oa oonllcy loeb saree ence B12?, 586 
CsH;CH(CH;3)NH3........ 18} [elie —38 Pie .dscciss OSS 202 Cece SE Vell Van wats dl arose lereterere ete B12, 586 
(MeOH) 
o-Ethylaniline. A A'*° 234 (3.90), 0.9832? SOB 4ee Ee POR LE eV telic Meuiie «bal cxetuatevericars B12?, 584 
C,H,,N. See b202 286 (3.37) 
m-Ethylaniline. Obl ielersistesriatescreiery OSS9GL leech | Sha | aUE LEY elects [ore il eter cs 'B12', 468 
C,H, ,N. See b202 
p-Ethylaniline. 4 3) eco abo nherrrc : ‘ 0:96793°. |1:SS5420o or ey) ey lade |e te | tercotcere oe B12?, 584 
C,H, ,N. See b202 
B-Phenethylamine. EUS. | corwetetere devas eel larertiette rss OLSS80248 1S 29022 Bree Ve ley besellsclliqsuearcce B12!?, 591 
C,H;CH,CH,NH, 
C,H;CH,CH,NH,.HCl.... (65: plocif (al): | 218-9 cs cn sia esse ras a1sc0ill ofaisjavepeiers | We ea] Sich eateries B12?, 592 
C,H,,NO,.HCI. See b202... L646) nd (W)™ A | 2370 me letersi Sle cicveited |leminesyeey | OVROM CON [lace Ieee il perce ere 6 B13, 486 
C,H,,NO. Seeb202........ .18 |rh (al-eth) Se) hs oesaor dd Bonber rl Bchenoer ace bGul] bysdl lech neil encanta. B13, 624 
C,H,,NO.HCI. See b202.... FG Sp)| Cr Calcot) ime MeL seme tl eteiasccprec cra ll cetcvave cheseul aretetcrarotorel llatetou] grates eccred svete esa: | wreyurereparer ats B13’, 233 
see Tyramine 
4-Aminocarvacrol. 104 lor (MeOH) 25134. 9 | |ceavcs sd ep acuman lewceaeee leet ere iics bile ss|s a B13, 392 
C,oH,sNO. See b202 
4-Aminothymol. . Reeder ale Nh ih: Ole Al Reeracn-e- 8 Perec cick] lo omciooirnl (aed ate B13?, 393 


C,oH,5NO. See b202 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-147 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, pe Wie Density Ref. 
specific rotation other 
b255|—.,1-amino-4- C,H, ,N. See b202......... : Pe ep wllbnsrenes 094928 Mall jeracrsecte i sea B12?, 635 
Q b256| —,1-amino-2- C,H,3N. Seeb202 ......... 2 Ar 2343.89) Morb. > «i. H ODA FR cso Me cee Si B12?, 624 
286 (3.36) 
b257| —,1-amino-4- Cumidine. .21 | A*' 234.8 (3.99), 0.9533°  |1.5415?° | i ome B12?, 625 
C,H,3N. See b202 ........ 288.2 (3.23) 
b258| —,2-amino-1- Thymylamine. PAN OWN 238) | joeeoe 238-42 100] nn ected eerie .. |B12?, 642 
CioH, sN. Seeb202........ (3.81), 286.5 
b259| —,2-amino-4- Carvacrylamine. DAN erodes rsteyer as = 24176° 0.99422° |1.53877° B12?, 638 
CyoH,N: See b202.....1... 
2 b260) —,1- o-Aminothiophenol. e dA SOO(S-5) 265 234 cere erate eilllarae ve cher B13, 397 
C,H=NS. Seeb202........ 
b261|}—,1-amino-3- m-Aminothiophenol. i Payeowy Ys aee crc fLBO-90 ee eis) fos cicpeiose i i |B13,425 
C.H{NS. See b202........ 
2 b262| —,1-amino-4- p-Aminothiophenol. O'iwhgrani (46; — [140-559 Biches. cilieeersiai B13, 533 
C,.H=NS. See b202........ 
b263] —,1-amino-2- C,H,N,0;. Seeb202....... ‘ payendilig) (67) Witeesaesailtwmtuaiatn casei og i B13?, 195 
b264 C,H;N,03. Seeb202....... m6ibrnd) fo 13). subs Bb tee cena ol eerie Bae B13?, 215 
b265| —,1-amino-4- C,HyoN2. Seeb202 ........ If (eth-peth) ES Bl avevare cutie williete Rieter B13, 71 
At® 253 (4.16), 
329 (3.48) 
b266| —,1(amino- Cuminylamine. OU RS i Secnees ares 2291 hl aae ee alleen i B12, 
CyoH,5N. See b202........ . 1172 
b267| —,1(amino- C,oH,5N. See b202......... mndi(difialy ~ W6St Weseercaallisccsuamae sl |smiocornete i B12, 
1177 
6268] —,5(amino- GrobligNesee D202 aac o ee LAG caw). Be Ah I2ZS | Bi iunecemeserellyecostncrcterd lero eevee B12, 
methyl)-1,2,3- 1176 
trimethyl- 
b269| —,1-amino-4- 1(4-Aminophenyl)octane*. |205.35]............. BN 0S Nh rs Je (racine Ml (ae B12, 
Cy4H23N. See b202........ 170-217 1185 
b270| —,1-amino- CiHGN. Seeb202.50..<61 melipr:(aly WS 2— Sieg) 270 7aSin ae ewe eta = calles eerie i B12?, 646 
2,3,4,5,6-penta- 
methyl-* 
b271| —,1-amino- o-Propylaniline. RI QETS (3.34) x ceewwiets i B12?, 620 
C,H,3N. See b202 
b272|—,1-amino- p-Propylanilines) 8 USS. 218 ste, cctes tee reveves) coer, cvsrercilie 24 =m | aoa avs Bevel stetacoroerece B12, 
C,H,3N. See b202 1143 
b273} —,1(2-amino- L-Paredrine. Pi S2 (aly {NTL Wereeersteveieen| averecate lores | sncisertatet taal ote : H34, 
propyl)-4- C,H,3;NO. See b202 #4 2202 
hydroxy-(/)* 
b274|—,1-amino-2,3,4,5-|Prehnidine. = | |149.24/If(w) |70 = |259-60 |........]........ i B12, 
C,oH,5N. See b202 1175 
b275|—,1-amino-2,3,4,6- |Isoduridine. = | =  [149.24]............. Ry) Sede Amercian B12', 506 
C,oH,5N. See b202 
Q b276| —,1-amino-2,4,5- | Pseudocumidine. 9500 "eens B12?, 629 
CyH,3N. See b202 
Q b277|—,2-amino-1,3,5- | Mesidine. C,H, ,N. See b202 A'8° 237 (3.94), 0.9633 |1.5495?° B12?, 631 
289 (3.39) 
—|—,azido.......... see Benzene, triazo-* 
Q b278| —,1-benzy1-4- p-Ethyldiphenylmethane. A'° 260 (2.77), 0.977779 |1.56162° BS, 614 
C,5Hy,. See b202 263 (2.75), 
266 (2.80), 
269 (2.75), 
274 (2.69) 
b279|—,1-benzyl-2- 2-Benzylphenol. cr (peth) (D2P [312 a Ness zierarese «| oo ccateres flecacepl store eae reed | ae B6, 675 
C,3H,20. See b202 (metast)} 159-62'? 
(ii) 51.5-3 
(st) 
6280} —,1-benzyl-4- 4-Benzylphenol. nd (al) 84 320-2 Bl ener al Gs ocraee ae B6, 678 
C,3H,,0. See b202 198— 
200° 
2b281|—,1,2-bis(bromo- | o-Xylylene bromide. th (chl) 12853045) 11:988°R MN aanaaeee i BS?, 285 
C,H,Br,. See b202 
2 b282 —.1,3-bis(bromo- _ | m-Xylylene bromide. nd (chl), pr (ace 1:35—4079u | 19500 a hence i BS5?, 294 
C,H,Br,. See b202 i 
2b283|—,1,4-bis(bromo- _| p-Xylylene bromide. mcl pr (al), 245 PPADS ee ooe, i BE BS, 385 
C,H,Br,. See b202 cr (chl, bz) 
6284) —1,3-bis(bromo- | CoH, oBr,. Seeb202........ 00\[pr oh e166; Ra A eee i Fi: i BS?, 315 
b285|—.1,3-bis(car- CioH Ope See 6202... sais (226.19) Ind(aaw)  |195) | eee al acon | deena veie: | eee! lorafatl eran B67, 817 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. = 


C-148 


No. Name 


Benzene 


b286} ——.diethyl ester* 
6287} —,1,2-bis(chloro- 
methyl)-* 
6288) —,1,3-bis(chloro- 
methyl)-* 
2.6289] —,1,4-bis(chloro- 
methyl)-* 
b290] —,1,2-bis(cyano- 
methyl)-* 


b291| —,1,3-bis(cyano- 
methyl)-* 
b292) —,1,4-bis(cyano- 
methyl)-* 
2 b293) —,1,2-bis(di- 
bromomethyl)-* 
b294| —,1,3-bis(di- 
bromomethyl)-* 
b295| —,1,4-bis(di- 
bromomethyl)-* 
b296] —,1,2-bis(diethyl- 
amino)-* 


)- 
b297| —,1,3-bis(diethyl- 
amino)-* 
b298| —,1,4-bis(diethyl- 
amino)-* 
b299| —,1,4-bis- 

(dimethyl- 
amino)-* 


b301} —,1,3-bis(1,1- 
dimethyl- 
propyl)-2- 
hydroxy-5- 
methyl- 

b302| —,1.2-bis(hy- 
droxymethyl)-* 


b303| —,1,3-bis(hy- 
droxymethyl)-* 


6304] —,1,4-bis(hy- 
droxymethyl)-* 


b304'| —,1,2-bis(meth- 
ylamino)-4- 
chloro-* 

b305| —,1,3-bis(3- 
methylbutoxy)-* 

b306] —,1,3-bis(phen- 
ylazo)-2,4-di- 
hydroxy-* 

b307| —,1,5-bis(phen- 
ylazo)-2,4-di- 
hydroxy-* 

6308] —,1,3-bis(4-toly]- 
amino)-* 


Q b309|—,bromo-* ....... 
Q b310| —,(4-bromo- 
butoxy)-* 
Q b311| —.1-bromo-4-rert- 
butyl- 
Q 6312) —,1-bromo-2- © 
chloro-* 
Q b313| —,1-bromo-3- 
chloro-* 
2 b314| —,1-bromo-4- 
chloro-* 
b315] —.1-bromo-4- 
cyclohexyl-* 
b316| —,1-bromo-2,3- 
dichloro-* 
b318) —,1-bromo-3,5- 
dichloro-* 
b319| —,2-bromo-1,3- 
dichloro-* 
b320| —,2-bromo-1,4- 
dichloro-* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 


Synonyms and Formula 


C,4H,,0,. Seeb202........ 
o-Xylylene chloride. 

C,H,Cl,. See b202 
m-Xylylene chloride. 

C,H, Cl, . See b202 
p-Xylylene chloride. 

CsH,Cl,. See b202 
o-Xylylene dicyanide. 
C,oHgN2. See b202 


268 (2.30) 

(i) nd or pr 
(MeOH) 
(ii) pr (al) 

nd (w), pr (eth) 


m-Xylylene dicyanide. 
C,oHsN2. See b202 

p-Xylylene dicyanide. 
C,oHgN2. See b202 

C,H,.Br,. See b202......... 


pr (al), nd (w) 


mel 


C,H,Br,. See b202......... 


nd (al), pl (chl) 


C,H,Br,. See b202......... mel pr (chl) 


1 o2i3%5 


C,4Ho4N>. Seeb202........ 0.926733 


1.55371? 


C,4H24N2. See b202........ 0.9522}? 


C,,H2,N2. Seeb202........ mel pr, pl (al-w)| 52 


C,oH,.N.. Seeb202........ 


If (dil al or lig) 
A‘ 228 sh 
(3.67), 264 
(4.21), 304 sh 
(3.27) 


283760 1.49507° 


165° 


G,,Hi,0. Seeb202......4... 0.93135 


Phthalyl alcohol. o-Xylylene 
glycol. CgH,,O,. See b202 


pl (eth, peth) 
A" 261 (2.3), 
267 (2.3) 

nd (bz) 


Isophthalyl alcohol 154-913 | 1.135959 
m-Xylylene glycol. 
C3H,,02. See b202 

Terephthalyl alcohol 

p-Xylylene glycol. 
C,H,,0,. See b202 

C,H,,CIN,. See b202 


nd (w) 


pr (lig) 


Resorcinol diisoamyl ether. 
C,.H,,0,. See b202 
C,gH,,N,O2. See b202 


red nd (chl-al) 


C,sH,4N,O,. See b202 br-red nd 


Solubility 


ae Ref. 
other 
M/ Bee solvents 


B6, 818 
BS*, 283 


stoyet |=. 0. | ara neneney ee BS?. 291 


BS5?, 300 


B9?, 623 


B9?, 624 


B9?, 624 


BS, 367 


BS, 375 


lig, aas 


chl 6,s" | BS, 386 


B13?, 12 
B13?, 26 


B13?, 40 


B13?, 40 


C38, 
4170 


B6, 910 


B6', 446 


B67, 891 


B13, 25 


B6, 815 


con ac, B16, 185 
con alk s, 


chl v" 


B16, 186 


GacHy Nar Seeb202.0n7 dene nd (al) 


1567°° 


Phenyl bromide. A" 213.5 (3.86) 1.49502° |1.55972° 
C.H;Br. See b202 


C,H 3BrO. Seeb202....... 


231-27°° 
103'° 
204765 


1.22863° 


C,oH,3Br. See b202 1.543620 


1.58097° 


C.H,BrCl. See b202........ 1.638225 


GAIL BrCl Seeb202) .- done 191-46 ||fngg. dee. 196 1.63022° |1.57712° 


C,H,BrCl. See b202........ 196756 11.5763! |1.55317° 


(al, eth) 


C,2H,5Br. See b202 160?° 1.2833 | 1.5584?° 


PLEAD Be Ol fer tecan| my opines 


C,H3BrCl,. See b202....... 


pl or If (al) 


C.H3BrCl,. Seeb202....... 232757 


pr (al) 


C.H3BrCl,. Seeb202....... pl (al) 242765 


23573! 
11976 


C,H;3BrCl,. Seeb202....... 


pr or nd (al) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-149 


B13, 42 


BS?, 158 


B6?, 146 


BS5?, 320 


BS5?, 161 


BS5?, 161 


BS?, 162 


BS5?, 396 


BS, 209 


BS, 210 
BS, 210 
BS, 210 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline 
form, ee ee Density 
specific rotation 
land A, (log e) 


— 


No. Name Synonyms and Formula 
other 
lel 
Benzene 
b321|—,4-bromo-1,2- C.H3BrCl,.Seeb202.......|225.91 Jpr 25 BTL eee Jew ee eee 
dichloro-* 
b322|—,1-bromo-2,4- C,H;BrO,. See b202....... {189.02 |.........-2-. 103 JLBB-41T |. wee Pee eee eee 
dihydroxy-* 
b323|—,1-bromo-3,5- C,H;BrO,. See b202.......|189.02 |nd(bz), =| | 79 + W), Joe eee sere cece Joven eee 
dihydroxy-* 
b324|—,2-bromo-1,3- C;H,BrO,. See b202....... {189.02 |nd(chl),cr = {102-3 J. eee ee eee cerns fees eee 
dihydroxy-* 
Qb325|—,2-bromo-1,4- Adurol. If (ig) cr(chlay (110-17 Wisub ee Filler nto |e tater 
dihydroxy-* C,H,BrO,. See b202 
b326| —,4-bromo-1,2- 4-Bromocatechol. prornd(chil) 7/875 (es ie ejetere elites b= =) ooo tera 
dihydroxy-* C,H,BrO,. See b202 
b327|—,1-bromo-2,3- CyHBraseeb202 5.2 aa -ree | LSSOF foci emenlee coves [rma «csernjel4et yay [IE SOSg 0 © fa soiettterers 
dimethyl-* 
b328|—,1-bromo-2,4- G,H.Br: See'b202.,........-- A= 359(2:83) 08 20S tine See ee 
dimethyl-* 367 (2.84), 
379 (2.76) 
2.b329| —,2-bromo-1,4- C,H,Br. Seeb202........-.. If or pl 
dimethyl-* A 359.5 
(2.88), 369 
(2.83), 377.5 
(2.72) 
2b330|—,4-bromo-1,2- C,H Bri Seeb20251 c: < 3151.1 A®* 359 (2.75) 
dimethyl-* 370 (2.78), 
379.5 (2.63) 
b331|—,1-bromo-2,3- C,H3;BrN,0,. See b202..... pave pl (ad) 1012 S20 cr rarstaneiaisy| nioteranetatate 
dinitro-* 
b332| —,1-bromo-2,4- C,H;BrN,0,. See b202 SOLVE DG CAL ani] TO? | MMNbee gn tiets eis llevsie. 5's stots) | enetstoterrtets 
dinitro-* Aween =7.4 
265 (4.01) 
b333|—,2-bromo-1,3- C.H3;BrN,0,. See b202..... i yepr(al)” Fy NOR yy ittemibict [> vreveccbrers) | evetststorsrets 
dinitro-* 
b334| —,2-bromo-1,4- C;H3BrN,0,. See b202..... RUBE Ty SR Mii Sl Boeaene al berrmdnal panesascal sac 
dinitro-* pr (al-eth) 
b335 | —,4-bromo-1,2- C,H3BrN,0,. See b202..... nd '(al); pli P34 = Sie ta crciets ct |icrevereveter abe: || arararqrrear einer 
dinitro-* (al-eth) 
b336| —,1-bromo-2- GCLHsBrO see D202) Facies | 2OLOF | alee ciejerslese ylesate [laralerareseH|2eaeOl WP | cioleisiekiate. [ateretesisete 
ethoxy-* 
b337|—,1-bromo-3- GHG BrO MS ce O202 were stasis) | LOMO gn lie a sarsrrrn ere voinrs! | omtaseroehe || 22 Om [\eietoresenites |areler nears 
ethoxy-* 
2 b338|—,1-bromo-4- GH BrO wee 6202 san. ee (LOL OF cae asiee. ste 1.40712" 2 [12551722 
ethoxy-* 
b338'| —,(1-bromo- G,HBriSeeb202;).....<..: fait 5-185 Pai eaters 
ethyl)-(d)* 
2 b339| ——,(dl)*........ GA BriSee b2025..- cc. tace)| ESS:O7 Vice traritevera:<ece'llle-aerereeisie — 1.36052° 
2 b340|—,(2-bromo- GOH Bra See b202 sprmieeetente lS 5:07: lleeasieieiicteiwree tee cee ee 1.35872° 
ethyl)-* 
2 b341 | —,1-bromo-4- C.H,BrF. Seeb202 ........ A 215 (3.85) 1.49462° 
fluoro-* 265 (2.90), 
271 (3.02), 
278 (2.95) 
Q b342|—,1-bromo-2- C.H, Bri See'b202 otc [20291 Iiec10s<.ctele a ae + 
iodo-* 
b343|—,1-bromo-3- C,H, Bri. Se@b202..c sccm. (282.9) |r! 235(4.06) a= 9.3 | 12527 oFuet Wl eietow in leases 
iodo-* 
2 b344|—,1-bromo-4- G.H, Bri. See 620275; 3... |282.91 |pror pli(eth=al)|92> 5 79 |/252754. 9 ficeee... Ibs ss os 
iodo-* 
2b345|—,1-bromo-4- GH Br See B202 2 naan | 199-101 eee s.r aes 
isopropyl- 


b346|—,(B-bromo- C,H, , Br. Seeb202......... falee(@)i15:6,, terete. 

isopropyl)- (1) - 15.6 

b347| —,2-bromo-4- C,oH,3Br. See b202........: 

isopropyl-1- 

methyl- 

2.6348] —,1-bromo-4- 
mercapto-* 


C.HsBrS. See b202......... 


b349| —,1-bromo-2- C,H,BrO. See b202........ -04 | A°” 218 sh (3.92)] 2.5 


methoxy-* 266 sh (3.26), 
273.5 (3.44), 
280.5 (3.45) 
b350} —,1-bromo-3- C,H,BrO. See b202........ L044 218sh BAIN. 2 oe 2102125 |e 1.56352° 
methoxy-* (3.93), 267 sh 105° 


(3.16), 272.5 
(3.37), 279.5 
(3.36) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-150 == 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


Color, 
crystalline | eee. 
No. 3 Synonyms and Formula Mol. form, ae ‘tub Density 
wt. specific rotation other 
and Aju, (log «) ace} bz) solvents 
west 


Benzene 

26351 |~,1-bromo-4- C,H,BrO. See b202........ AS” 226 (4.10), P15 1.45642° 

methoxy-* 274 sh (3.13), 100° 
279 (3.24), 
287 (3.19) 
b352|/—,1(bromo- Mesityl bromide. nd (eth) 229-3 | 740 eerevaerate alll etetatorerearel leis 

methyl)-3,5- CoH, ,Br. See b202 6d 
dimethyl-* 11872 

2 b353 |—,1(bromo- o-Xylyl bromide. 216-774? |1.381173 |1.57302° 
methyl)-2- C,H.Br. See b202 1081° 
methyl-* 

Q b354|—,1(bromo- mexyisiibromide; f 1'185:07) Pare erections 212-3 dd |1.371173 |1.56607° 
methyl)-3- C,H.Br. See b202 10513 
methyl-* 

2 b355|—,1(bromo- p-Xylyl bromide. nd (al) A®* 2182074911324 8 litera 
methyl)-4- C,H Br. See b202 236 (3.7) 
methyl-* 

Q b356|—,1-bromo-2- C;H,BrNO, Seeb202..... pa ye (al) 43 25875° 1624590 Vj areptarete 
nitro-* A** 293 (3.12) 

Q 6357 |—,1-bromo-3- C,H,BrNO,. Seeb202 ..... th A 255 17(unst) |2657°° 1.70363° 


nitro-* 


2 b358 | —,1-bromo-4- 
nitro-* 


b359 |—,1-bromo-2- 
nitroso-* 

b360|—,1-bromo-4- 
nitroso* 


b361 | —,(3-bromo-1- 
propeny!)-* 
b362 |—,(3-bromo- 


propoxy)-* 
b363 |—,(1-bromo- 
propyl)-(d/)* 


b364| —,(2-bromo- 
propyl)-* 

b365| —,(3-bromo- 
propyl)-* 


b366| —,1-bromo-4- 
triazo-* 
b367| —,1-bromo-2,3,5- 
trimethyl-* 


Q b368| —,1-bromo-2,4,5- 
trimethyl-* 

b369| —,2-bromo-1,3,5- 

trimethyl-* 

Q b370|—,butoxy-*....... 

b371|—,sec-butoxy-..... 


Q.b372|—,butyl-* ........ 


b373| —,sec-butyl-(d).... 


26374) ——{dl) .......+- 


C,H,BrNO,. Seeb202 ..... 


C,H,BrNO. Seeb202 ...... 


C,;H,BrNO. See b202 ...... 


Cinnamyl bromide. 
CoH.Br. See b202 

y-Phenoxypropyl bromide. 
C,H, ,BrO. See b202 


CoH ,,Br.Seeb202.....:.... 


GCM Br See'b202.,206 46 


CoH, ,Br. Seeb202......... 


C,H,BrN;. See b202....... 


C,H, Br. Seeb202......... 


C,H, ,Br. See b202......... 


Bromomesitylene. 
C,H, ,Br. See b202 

Butyl phenyl ether. 
CoH, 40. See b202 

sec-Butyl phenyl ether. 
CoH 40. See b202 


Cyollig see D202 nena oe 


Croll. Seeb202....0 50.04. 


CMH See b202> <2 sw neds 


ure seeb202. 20. eats 


(3.85), 293 56 (st) 
(3.11), 302 
(3.12) 
th or mel pr (al) |127 
2* 269.2 
(4.6) 
nd 98 


nd (al) 
A" 227 (3.80), 
293 (4.00), 
315 (4.08), 
750 (1.62) 

nd (al, eth) 


dxJp +5.9 
(al,c =1) 
Nal? — 
(eth, c =10) 


42! 242.5 (2.13), |....++-- 
248 (2.23), 
253.5 (2.33), 
259 (2.38), 
264.5 (2.27), 
268 (2.24) 
pl 4" 253 (4.0), 
291 (3.2) 


nd (al) 


A" 269 (2.36) 


A'8° 248 (2.1), 
253 (2.2), 
259 (2.3), 
262 (2.3), 
265 (2.2), 
268 (2.2) 

[a]2° + 27.3 
(undil) 

2'8° 248 (2.0), 
253 (2.2), 
258 (2.3), 
261 (2.3), 
264 (2.2), 
267 (2.2) 

[«]2? —17.9 


(al, c =5) 


107-91° 


110!? 


105'° 


23876° 
(223) 
11 bg Aa 
233-5 


225 
1722 

2107 
9517 

UY beak 
70-2° 

18376 
pipe 


1.34282° 
1.36516 
1.3098!° 


1.2908'° 


1.310635 


1.31911° 


0.93512° 
0.941539 


0.86017° 


10.86213° 


0.86213° 


0.86834 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-151 


1.54507° 


1.544075 


1.5510?° 
1.49697° 
1.492675 


1.48987° 


1.48957° 


1.4902?° 


1.48917° 


BS5?, 189 


BS, 232 


BS5?, 171 


BS, 305 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 


Synonyms and Formula form, — 
specific rotation aoe other 
and A,,,, (log «) solvents 


olubility 


Q b376 |—,tert-butyl-...... Gro a8 €6.0202 oon cies A 253 (2.2), 
257 (2.3), 
264 sh (2.2), 
267 (2.1) 
b377|—,1-butyl-2,4- CoH 1402. See b202........ |166.22 |............. [47-8 164-6" J... Jee eee 
b378|—,1-tert-butyl- CigHjeO: See b202.0 5.50212. [178.28 || ccn cscs ete ce leweeccse ROM [eee c nase |e eseiines [be [awe | oe | onl atone  etenaaimen 
dro: 
b379|—,1-rert-butyl-2,5- |C,.H,,O. See b202......... {178.28 |.........-05. : 9398 TeS3tis7 
b380|—,1-rert-butyl-3,5- |C,,H,,0. Seeb202......... |178.28 |............. ‘ 1.51837° 
b381|—,1-rert-butyl-4,5- |C,,H,,0. See b202......... |178.28 |........--00 : 9208 522270 
hy 
b382|—,5-rert-butyl-1,3- |C,,H,,O. Seeb202......... Boil igen eel Eee eel eats loo). - - 
b383 |—,1-tert-butyl-3,5- | Musk xylene.C,,H,;N3;0,. |297.27 |plnd(al) {110 = |........]..---... Jee eeeee 
See b202 


b384 |—,2-tert-butyl-3,5- | Moskene.C,,H2)9N,0,.  —«- [280.33 |jpayecr = =—S—s |J132-3_— ww ee ee Jee ee eee fee ee eee 
dinitro-1-iso- See b202 
propyl-4-methyl- 
2b385 |—,5-tert-butyl-1,3- | Musk ambrette. C,,H,,.N,0, | payelf(al) 184-6 | PN SS2° se ilies ate |e take 
See b202 


b386 |—,2-tert-butyl-1,3- | Musk tebetene. C,,H,3N,0,. sO0;ipayepr(al) — |TS5=6.S hae eres | sae vicieteie [neteistoioiere 
See b202 


b387|—,2-tert-butyl-4-  |C,,H,,0. Seeb202......... GT) | Peano nee mee 


b388 |—,4-rert-butyl-2-  |C,,H,,O. Seeb202......... oT cere bere ioe scree 


2 b389 |—,1-butyl-2- o-Butylphenol. C,,.H,,0. LDQ Were ote sereteieiee. || eieat aes 9752 1.518075:5 
hydroxy-* See b202 
26390 |—,1-butyl-3- m-Butylphenol. C,oH 402) PYSOI22 |i cicnrelrctescic« levies [2400  NO.OT44e Na. cllstee 
hydroxy-* See b202 
Qb391 |—,1-butyl-4- p-Butylphenol. C,,H,,0. 22a ete stele the. Aelerererd 10.9782° 
See b202 
2 6392 |—,1-sec-butyl-4- —_| p-sec-Butylphenol. C,,H,,0. i “ 0.988338 
See b202 . 
2Q 6393 |—,1-tert-butyl-2- _[o-t-Butylphenol. C,,H,,0. ; yb Weed eB anecie 0.97832° |1.51607° 
See b202 271 (3.36), 
277 (3.31) 
26394 |—,1-tert-butyl-3- | m-t-Butylphenol. C,)H,,0. . nd(peth)) 9 [41=2 2407S Oa seen: les cerecvaranlotete 
See b202 
2 b395 | —,1-tert-butyl-4- p-t-Butylphenol. C,9H,,0. -22 |nd (lig) 239.578 10.9088 1.4787''* 
hydroxy- See b202 A" 225 (3.9), 114!° 
278 (3.4), 
285 sh (3.2) 
2.6396 |—,1-tert-butyl-2-  |C,,H,,O. Seeb202......... DOA hretauncaie ieleveval 9228 1 .52502° 
hydroxy-4- 
methyl- 
2b397 |—,2-tert-butyl-l- — |C,,H,,O0. See b202......... : .49697° 
hydroxy-4- 
methyl- 
2b398 |—,4-/ert-butyl-1- 11H ,O. Seeb202......... 
hydroxy-2- 
b399 peace WLO2sceenip eai AS 25s. ence. catenin 
b400 11H ,. Seeb202.......... WE oot 2 5 Aaaaenen Pon deacon 1 .49107° 
b401 Cy Hyg. See'b202 os.ca...-s a2} iN ole ieumbepvereve olin 0.85863° |1.49167° 
b402 Ci,Hy.. Seeb202.......... PS) Bexciodae oneace Pome oa es 0.8640'9 |1.4932° 
Q b403|—,1-tert-butyl-4- |C,,H,,. Seeb202.......... 25a || chuyeraensteteleletels 0.86122° |1.49187° 
methyl- 
b404 | —.1-rert-butyl-3- Artificial musk. we lyend (al) \96=7 Re ee owe a ae ec ers 
methyl-2,4,6- C,,H,3N30,. See b202 
trinitro- K 
b405 | —,2-tert-buty!-4- MuskDatre 0) | |||283.24' lyend\(al)) 197. | eee | ee | ee 
Sanh 13.5: a. Say ee ee aes ene Mee US ere 


trinitro- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-152 —— 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color. 
crystalline een | 
Synonyms and Formula > form, es 2 Density 
* |specific rotation other 
and 4,,,, (log «) solvents 


—|—,(1-butynyl)-* . . .| see Butyne, phenyl- 
Q b407| —,chloro-* ....... Phenyl chloride 2"! 245 (1.95), i pac’ 1.10582° |1. i es BS’, 148 
CsH5Cl. See b202 251 (2.34), 22°9 
258 (2.13), 
264 (2.45), 


272 (2.32) 
b408 | —,2-chloro-1,4- C,9H,,CIN,O,. See b202 ... 67nd ee NOG Te | a revreve calli: ateaie.cte su lisieceouenecine Ihe se B13, 118 
diacetamido-* 
b409] —,1-chloro-2,4- C,;H,CIN,. Seeb202....... SOUPLOLNG Se we OLE | lb eeccoetetescblts cscracastas: lsoce tert: igi B13?, 29 


diamino-* 


6410] —,1-chloro-3,5- C,H,CIN,. Seeb202....... 59) |rhiprtal); te HIOS—6. OF Miers tetcote llc. « eis custers) llaveunepnaatone B13?, 29 
diamino-* igi 
b411]—.2-chloro-1,3- C,;H,CIN,.Seeb202....... 59 ilies: eaten terete TT haeateelal aco tora || ees hare Atl eRe eel Ieee res B13',15 


diamino-* 


b412| —,2-chloro-1,4- C,H,CIN,. Seeb202....... ; lig) ema OSE Ome Mi rocapvaveratal verter istsdst stl lacteig artes i B137, 58 
diamino-* 
Q b413| —,4-chloro-1,2- C,H,CIN,. See b202....... Rohde Stra i ad WN Ronan laaediec ail becor odd of 6 i B13, 25 
diamino-* If (w) 
b414| —,1-chloro-2,3- C.H;ClO,. See b202....... .56 |cr (lig) Date APIIUSSTERE | ooiasichs Sal oeanccrs cack | osteral [Atacel jSorey (ey | eke i B6', 388 


b415)—,1-chloro-2,4- CoH GlOp see b20271. .56 |(i) cr (al) (HRS 1259) ee errr ss itr cee B67, 818 
(ii) cr (bz) (ii) 105 
A” 215 sh 
(3.78), 282.5 
(3.45) 


b416| —,1-chloro-3,5- C.H;ClO,. Seeb202....... A hygnd(sab), (007 7 sat em Wiese ates |seiancicice ice) Blots B6?, 819 
dihydroxy-* A" 222 sh i 
(3.9), 280 
(3.3), 285 (3.3) 
2 b417| —,2-chloro-1,3- C,H,ClO,. Seeb202....... PLT || Sontntratie Gaon CEB bet Sida |aomesor Bon cise peoeecid bidicnd lola icuercay (AME CM Lt MC ears C40, 565 


dihydroxy-* 

2 b418]—,2-chloro-1,4- C,H,ClO,..Seeb202....... ie LOSiem 2036) 0 Ui etarstetcrs | srerstete sya oh B6?, 844 
dihydroxy-* 

b419| —,4-chloro-1,2- C.H;ClO,. Seeb202....... : If (bz-peth) Eat ae lain G Cubs extern ence Dre i B67, 787 


dihydroxy-* 
b420|—,1-chloro-2,4- CLHG GCE Ser 0202 americas. HOW I} A°= 3 58'(2.94),. -\ole sears — f ene S 230771 e1 BS5?, 291 


dimethy!-* 369.5 (2.92), 
374.5 (2.87) 
b421|—,1-chloro-3,5- CH Gli Seeb202 on. acges ox 364-5'02.41)s\eerererrl Ei chee | praca st oc ates A i BS, 373 


dimethy!-* 374.5 (2.48), 
386 (2.40) 
2.b422 |—,2-chloro-1,4- Geri, ClaSee'0202 mar eelaeere Yb | GanoAnns catoc z : Pie Neigcieae i B5', 186 
dimethy!-* 
2 6423 | —,4-chloro-1,2- Garg Glee D202 tere stain artes : A** 359 (2.67), OOS 2 ae Natetenisteiare i BS, 363 


dimethy!-* 370 (2.70), 


378.5 (2.57) 
b424|—,1-chloro-2,3- C,H,ClO..Seeb202 ..........).-. ;6Leind (peth) i) {SSiao lA secsctectelll cccisiciteeclavaeeme tines See B6, 454 
dimethy!- 
4-hydroxy-* 
b425 |—,1-chloro-2,3- C,H,ClO. Seeb202........ N6ltind:(pethy,) " |98M" | la aeea satan: se so |eerncieee Tee it He B6?, 456 


dimethyl- 


5-hydroxy-* 

b426 | —,1-chloro-2,4- CZH,CIOUSeeb202".... 5. ..¢ SOlend (ig or Ww), \|S0—1 Was Pe erercsyececedl's vice loicts's, Laleisis'ps.cis <o B6', 242 
dimethyl- 
5-hydroxy-* 

b427 |—,1-chloro-2,5- C,H,ClO. Seeb202......:.. i Stlv=gynd (lig): 174-5: APO Te Nove. ni leee ss cco 3 ferleieiai ss. B6*, 467 


dimethyl- 
4-hydroxy-* 


b428 |—,1-chloro-3,4- C,H,ClO. Seeb202........ ML ito adidd Seoul niet oda Se hia |b sang acl SI Enna se. B6', 241 
dimethyl- 2 
2-hydroxy-* 

b429 |—,1-chloro-4,5- C,H,ClO. Seeb202........ HOU IOC (DSt)g Mew 2 MMe |Ssveninresss=4\|srcbstelexsteven!lcpenvneeiaete B6?, 456 


dimethyl- 
2-hydroxy-* 


6430 |—,2-chloro-1,3- C,H,ClO. See b202........ 61 }A” 260 (3.12), Meese: |uscsattee ie B6?, 463 
dimethyl- 286.5 (3.14) 
5-hydroxy-* 

b431]—,2-chloro-1,5- CyH,ClO: See'b202........).. FOL 1G ewe ie, 149-50 ee Teer ni ol Lele, sie.s oste: [esaverevrese, Liegs-e eles B6?, 464 


dimethyl- 
3-hydroxy-* 
b432|—,2-chloro-3,4- C,H,CIO. See b202........ Gluicr(pethys = - 127 PP 187=9 eee h MESSSSPe a leah Pere dsietes | Bes: cise B6’, 456 
dimethyl- (1.53007°) 
1-hydroxy-* 
b433 | —,5-chloro-1,3- CZHj ClO! Seeb202. 0) oes. ROlaind (Whee te ISS | IMI ec cess ates che atetelefere ae B6*, 1738 
dimethyl- 
2-hydroxy-* 
6434 | —,1-chloro-2,3- C,H3CIN,0,. See b202..... ESGhipri(alecr) 8 N7Bs4 «| «Wise ciarevereren [omelet etere ta] chevstate sie i BS5?, 196 
dinitro-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-153 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline SS 
Name Synonyms and Formula Mol. form, Density 
wt. |specific rotation other 
=a SOSECESs 


= CIN,O,. Seeb202..... 202.56 |a:yerh(eth) |a:53(st) |3157°? | 1.4982]> | 1.5857°° 
Biba! page rani | RS heh ae isyeth B:43 | 158-604] a: 1.6977 
(eth), nd (al) (unst) B 
yi27 1.6867'° 
(unst) 
b436| —,1-chloro-3,5- C.H3CIN,O,. See b202..... 202'S6iindi(al;MecOH:. 59% welirderersteteralll eae mcsctecl |lsnasyaretaets BS, 264 
dinitro-* peth) 
Q b437| —,2-chloro-1,3- C.H3CIN,O,. See b202..... 202.56 |yend(al,aa) [88 315 1686 7am Merete BS5!, 137 
dinitro-* 
b438| —,4-chloro-1,2- C,H3CIN,O,. See b202..... 202.56 | «: cr (al) a: 36 315d 1:68672" ‘|Leeorts BS5?, 196 
dinitro-* B: pr (lig) B:37 160* 
y: mel y: 40-1 
or rhnd (eth 
or lig) 
Q b439| —,1-chloro-2- C,H.CIO. Seeb202........ 1562619 llores a 210 1.128835 |1.528425 B6?, 171 
ethoxy-* 97-815 
b440| —,1-chloro-3- C,H.ClO. See b202........ 1S6:6lulicesesramsteae + sell gears ernie O4= SULTAN Tey 122° alee ener B6, 185 
ethoxy-* 
2 b441 ead chore C,H,CIO. See b202........ USGIG 14 eekee cet ses 21 212-4 19125420 9|1.525229 B6?, 176 
ethoxy-* 9817 
2 b442| —,(2-chloro- C,H,ClO. Seeb202........ 156.61 | pr 28 DAT= 20259) ee pay. 1| coe eee B6?, 144 
ethoxy)-* 100-21? 
b443] —,(1-chloro- d-a-Phenethyl chloride. T40\61u) [a] 50.6) || eateries BS45 1.06312° |1.525075 BS?, 277 
ethyl)-(d)* C,H.Cl. See b202 (undil) 
4441 —=(d/) teen a-Phenethyl chloride. 140: 65115119218 '(3:7'3)s | (eer 81-2°7 9} 1.062029 ||1.52762° BS?, 277 
C,H.Cl. See b202 260 (2.3) 
b445| —_(I)* .«...4..- l-a-Phenethyl chloride. 140/618) [a120=808 | sulieceeraer 852° 10632304 C ee eerer BS', 177 
C,H.Cl. See b202 (undil) 
Qb446| —,(2-chloro- B-Phenethy] chloride. 140.61 | A" 209 (3.87) |........ 197-876 | 1.06925 | 1.5276?° BS?, 277 
ethyl)-* C,H,Cl. See b202 927° 
b447| —,1-chloro-4- C,H,Cl. Seeb202.......... TAO'G erenseeeatasterststs —62.6 |184.476° | 1.04552° |1.51752° BS',177 
z 63.51° 


x C,H.CIS. See b202......... Ket) Woact coma es somnes 117-81? 1.58287° 


ethylthio)-* 


1.176935 


Q 6449) —,1-chloro-2- C,H,CIF. See b202 ........ 130.55 |A™* 210 (4.00), | —43 137.67©° | 1.22333° |1.4968°° BS?, 153 
fluoro-* 214 (4.00), 
260 (3.00), 
266 (3.15), 
272 (3.18) 
Qb450} —,1-chloro-4- C.H,CIF. Seeb202 ........ 130.55 }A* 209 (3.74), | —26.85 {130757 1.2262° |1.499015 BS?, 153 
fluoro-* 215 (3.74), 
263 (2.89), 
- 271 (3.04) 
277 (3.06) 
Qb451|—,1-chloro-4- 6-Chlorothymol. 184.67 |nd or pl (lig) 59-61 259-63" [inches |. SeSetes B6°, 499 
hydroxy-5- C,oH,3ClO. Seeb202...... 
isopropyl-2- 
methyl-* 
b452|—,1-chloro-3- C.,HsCINO. Seeb202....... 143.57 |pl (bz) CE eee err) Soe cae Cee B157,8 
hydroxylamino-* 
b453|—,1-chloro-4- CsH,CINO. Seeb202....... 143.57 |If (dil al) 87-8 MARR alos. asvecntall losers B15?,9 
hydroxylamino-* 
.b454| —,1-chloro-2- CoH Gli Seeb202".. <n 238:46i As 231 (4101), ec meraite 234-57°° |1.9515?5 |1.633175 BS',119 
iodo-* 238 (4.01) 110'° 
b455| —,1-chloro-3- C,H,CII. See b202......... 238.463) 2°. 231 (4:01), Wine. niece 230 meme A Said saeco ace eisyeceeee BS?, 167 
iodo-* 238 (4.01) 
2b456 | —,1-chloro-4- C,H,Cll. Seeb202.......... 238.46 |If (ace), (al) 57 227 1.8863% Woeeeacas BS?, 167 
iodo-* Ay 236.3 1081° 
b457| —,1-chloro-4- C,H,,Cl. Seeb202......... 154.645) ccs —12.27 }198.37°° |1.02082° |1.51177° BS’, 307 
isopropyl-* 741° 
Q.b458|—,1-chloro-2- o-Chlorobenzenethiol. TAS 625 lteter tacsarc | eteraitoee 205-6 192575220 eee B6*, 1032 
mercapto-* C.H;CIS. See b202 We 
Q.b459| —,1-chloro-3- m-Chlorobenzenethiol. L446 25 ||vacer erect ies)| sieetanrtree 205-7 263755 Wh palace B6*, 1034 
mercapto-* C,;H,CIS. See b202 
Q b460|—,1-chloro-4- p-Chlorobenzenethiol. 144.62 |pr or pl (al) 61.(54). |205=7) © adel ills oss oe B6*, 297 
mercapto-* C,H; CIS. See b202 
Q.b461 | —,1-chloro-2- C,H,CIO. See b202........ 142.59 |A°’ 222 (3.87), |—26.6 |198.5—  |1.19112° |1.54802° B6?, 171 
methoxy-* 267 sh (3.20), 915799 
272.5 (3.38), 90-11¢ 
280 (3.39) 
b462| —,1-chloro-3- C,H,ClO. See b202........ 142.59) |A°?219\(3.86), ||.ce.-.-. 193-4 1.17593? |1.53652° B6', 100 
methoxy-* 272 (3.33), 70° 
279 (3.33) 
2 6463} —,1-chloro-4- C,H,ClO. See b202........ 142.59 |A° 227 (4.07), |<—18 |197.576 |1.2012° |1.5390° B6?, 175 
methoxy-* 279 (3.28), Te 
: 287 (3.27) 
b464|—,1-chloro-3- C,H,.CINO . See b202...... 187.58) Reset oe 56 yi B6?, 226 
Micthoxy.. 1 | Laan hm apa Vays oS Sees onan nner 150” = 7 hey cea Agere ie amen A 
2-nitro-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-154 Fa eee 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline : Solubility 
Synonyms and Formula form, te b.p. Density 


°C Ref. 
specific rotation other 
and A,,,, (log ¢) oy eth} ace solvents 


No. Name 


2 b465| —,4-chloro-1- C,H,CINO . Seeb202...... 187.58 | ye nd or ‘pr (CUS S| eS ere Sr kao) 2 | emote here MeOH s_ |B6?, 226 
Ae lig 6 
220.5 (4.28), 
265 (3.59), 
349 (3.43) 
b466] —,1(chloro- CoH CL Seeb202  .<s.5:vei5:5.01| 194.64) | tetera arsisie st |store ae | 2RO—O8 Ulm cco rail ciere aca i en | CVE Sen serovars B5?, 313 
methyl)- 
2,4-dimethyl-* 
b467| —,1(chloro- CoH iC See b202 1:5 5:0: 3,5-<1| 154.64) | tevaerasterayers!otetl| a oostetesere of [O5—O™ UE ated ts 1.529075 chls BS5?, 310 
methyl)-4- 
ethyl-* 
b468] —,1(chloro- o-Xylylchloride. = | |140.61]......... rsa de deve ae-is, [LOFaO yet [EET EL 3 15410796 att: || hoou Nao |!Sys-41). 0 aan beet yolla, ois BS?, 283 
C,H,Cl. See b202 
b469| —,1(chloro- m-Xylylchloride.” (140.61) | Seivnerretersc cra lives prererete = { 125345203 leat S Ub 8: el ecall <M pepe a BS5?, 291 
C3H,Cl. See b202 
b470|—,1(chloro- p-Xylyichloride. |_| 140.61 |o.0 40.0. eoleee- tee : 1.5380 cleat loo la4|'..cdletesnty 2. BS5?, 299 
C,H,Cl. See b202 
b471 | —,(chloro-tert- Grol gs Cl See 6202 5 ca = hicie)| 1 08:67) | arterhetslelaisic sierellicvsib excverexe 4 4 i CCh, BS5?, 320 
lig 00 
2 b472|—,1-chloro-2- C.H,CINO,. See b202...... mel nd 1368482 | Pereacr. i to, Pyv BS5?, 180 
MeOH 252 CCi, s* 
(3.51) MeOH s 
Q b473| —,1-chloro-3- C,H,CINO,. Seeb202...... pa ye rh pr (al) 1.3433° CS28 BS?, 182 
AO STS chl, 
(3.89) aas 
2 b474| —,1-chloro-4- C,H,CINO,. Seeb202...... mel pr AMsO# 1.29799°-5|} 1.5376 19° ESssy BS5?, 183 
270.5 (4.03) 
b475| —,1-chloro-2- Cs;H,CINO. See b202....... nd (al) 9—G.5i4 | cote vers Stell ets. armies Boze: | wie.cvoseseroe' [tase sac chlv BS’, 171 
peth v" 
b476| —,1-chloro-3- CsH,CINO. Seeb202....... teK sya | WPA GHA 4 Wasnd sess (Gaceo cer heioe. deed ee chly BS5*, 171 
b477| —,1-chloro-4- C;H,CINO. See b202....... (adoraliy | [92E30 Vl Reha kil nneuhe aca llatiytmrs coe!) ere:2 chlv BS5?, 171 
A"! 226 (3.87), aas' 
288 (4.03), 
313 (4.08), 
b478] —,G-chloro- CoH, ClO! Seeb202 «16:6. |'170.64 |. fees cea ess V11677° 21 1-5295250 lee ole eV AHS? |. leet PSs B6, 142 
propoxy)-* 
b479) —,(3-chloro- @oH {CIS 3See 620255 2% 551-01 |'1 80:7 Uh eres iets cece |e oe ofa oe Pe1S3670 a1 Sa 2e) .|Pys B6?, 288 
propyithio)-* 
b480| —,1-chloro-4- C,.H,CIN;. Seeb202....... AM267'G3:82), R120) a 9628) See hse cree Ls ltaestl Sinils 5:55] eters andatindts, fs B5°, 648 
triazo-* 279 (3.85) 
b481) —,2-chloro-1,3,5- | CyH,,Cl. Seeb202......... A*' 268 (2.35) 1.0337 521 22 eet he veal IM «.<.| seperti btertelenchs, 2 ¢ BS5*, 315 
* 
b482| —,1-chloro-2,4,5- | C,H,CIN,0,. Seeb202..... yer(apy) = ING wie 5S 8 eee | eee eli eee i aas BS?, 205 
2.6483] —,2-chlo Picryl chloride. whndorpl 9)|83h7 “ih.thirn-e VETO TAOS leetettsie i to,Pyy  |BS?, 205 
C,H,CIN,O,. See b202 (chl, al-lig) chl v* 
A*' 340 (2.8) peth 6 
2 b484| —,cyclohexyl-*. . . .| Phenylcyclohexane*. pl A'8° 254.5 : H : 2 WED Isr rac leq onsaces BS, 503 
C,2Hj.. See b202 (2.23), 259 
(2.33), 264 
(2.21), 267.5 
(2.25) 
2.6485] —,4-cyclohexyl- C,,H;,.0,:Seeb202........ f(s Chl), Cra t2g=O) PRR LEC E ch becca csAcscafs swan wae 1ROE DROP ein aille bed acccd Neaterararace nea B6?, 929 
1,3-dihydroxy-* (bz-peth) 
2Q 6486] —,1-cyclohexyl-2- |C,,H,,O. Seeb202......... nd (lig) 2835S et WOMARES Jl). i aas B6?, 548 
hydroxy-* lig s" 
Q b487| —,1-cyclohexyl-4- |C,,H,,O. Seeb202......... nd (bz) Sor! | AERG bo 0, | keke ere i ve. CCl! B67, 548 
hydroxy-* lig 6 
b488] —,cyclopentyl-* ...] Phenylcyclopentane*. = | 146.24 | 2... cee p eee ee eee i a il Pe eee Seal WS Se Ves ae ee coe BS?, 393 
C,,H,,4. See b202 
b489] —,1,2- C,oH,2N20,. See b202..... ae AY Pg yi BA 78 el eras anidl igi hoo: chl,aas |B13,20 
diacetamido-* A" 278 sh (3.0) 
0490) == 4-diacetyl-27:7. || C,oH 1002. Seeb202...--.4.-t16219 |pr(aleth) [1114 aesjsubsry © |.-c cbse fence scesilese| Ve [eos | ebic]ecs'|iee Sermwbage B7?, 624 
b491| —,1,5-diacetyl- Resodiacetophenone. =«-|| 194.19 |nd(al) =“ 185 wee ee Jee eee eee deca eee ee i os s* B8*, 456 
2,4-dihydroxy- CoH 90,4. See b202 A*' 252 (4.66), 
275 (4.04), 
318 (3.91) 
Q b492| —,1,2-diamino-*. . .| o-Phenylenediamine. brsh ye lf(w), |102-3 |256-87° |........]..ceeee. ais. chls B13,6 
C.H,N;2. See b202 pl (chl) 
A% 235.5 
(3.82), 289 


(3.54) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-155 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


sori | 
LA a b.p. Density 
28 3 other 
solvents 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log €) 


No. Name Synonyms and Formula 


Qb493| —,1,3-diamino-*. . . | m-Phenylenediamine. th (al) 63-4 © [282-476 | 1.06965" {1.633958 | v | s | s |...] S |..--.-eee B13',10 
C.H,N;2. See b202 As? 240 sh 
(3.85), 293 
(3.42) 
2b494 . | p-Phenylenediamine. Pumpin EN) | lel Sees | penne. ...] 8" Ichls B13, 61 
C.H,N;. See b202 AS’ 246 (3.93), 
315 (3.30) 
b495|—,1,2-diamino- .Seeb202...... x nd (al) k Seta re ce easel Taxceeterete evel | niece we ieceaevall| ee soa |eee [oo lfes wees see [S, 27 
b496|—,1,3-diamino- .Seeb202...... .03 |nd (w) L005 8 cies, fe:sattaterte die. 2 Sesecel| VY |S Yess [sae all een B13?, 29 
b497|—,1,4-diamino- .Seeb202 ...... .03 |pr (w) 170. « |acmae en det ereecere lle sce sie off OURS) SIS S el rea tre een oes B13, 118 
! 
b498|—,1,5-diamino- .Seeb202...... .03 |nd (dil al) 136-7) fucis esse enteasges ssa silane], 8) Hhes| omen een B13, 54 
b499 | —,2,3-diamino- C,.H,Cl,N,.Seeb202 ...... 03 |nd (50 % al) LOO) 9 il err erater stan aratetstartiavs WNiataierese ee -.. {OSV |B137, 20 
peth 6 
b500|—,2,5-diamino- C,H,Cl,N2. Seeb202...... ndspr(dilal) -_ [124—S.S) |necaaenlee eee sss [seve emcc peas oss B13', 37 
b501 | —,1,2-diamino- C,H,,N,0,. Seeb202...... .20 |bl pr 1K) Se a BS Soe Goes 8 Ree eens: vert | Re eo re i tod B13, 782 
b502|—,1,2-diamino- C,H, N,0. Seeb202....... : 50-2 167=708® | oos aie sie fo eeersis oe |e vce] eal] COD leva otlletetenl aera Am 69, 
(130-15 586 
2 b503 |—,2,4-diamino- C,H,oN,0. Seeb202:...... 67-8 | live a eeelewcasene [eceeeaacilece ili S 9S) Uledetl sn 1B137, 308 
b504|—,1,4-diamino- C,H,,N,0. See b202....... <20) |||; chaise tte 166.) (0. ea Pe a be as [eck a eS ls Sl eta ia ae B13?, 349 
b505 | —,2,3-diamino- C,H,,N,0. See b202....... 720) \prieth-bz) S| 75=6. | Saaarete [ates sc a1] scatetetetete > Jo. | 8 RRR B137, 349 
b506 | —,1,2-diamino- GuHigN2 1 See 02025200 ha. 17 jpldig) «ss {89=90 26S access |e suwsees | S |/aea'| oie] eel) siete ea B13, 148 
2 b507 | —,1,2-diamino- C,H,N;0,.Seeb202....... W4ildkredinds 158-9" lee take ee |e cto |e ose sf ereca. || ora alll chenee elas 'B13',10 
* (dil al) 
2 b508 | —,1,2-diamino- C,H,N30,.Seeb202....... dk red nd 199-200 Sh Peres a fisiarecate & ecw || oscieerees e+ |[ elo lla ue ft aero een a acs B13, 29 
220 %sull 380 
(4.08) 
b509| —,1,4-diamino- Diaminodurene. nd (w) 149° “Gaaeees ce hiccae sad Socumels chlv B13?, 76 
CyoHi¢N2. See b202 A®* 288 sh 
(3.67), 264 
(4.21), 304 sh 
(3.27) 
b510| —,1,2-dibenzoxy- . .| Pyrocatechol dibenzyl ether. yeshind or pr’ |] 63=4 2d oP, oles Were oie bicis Ral iety ere MO i peths B6, 772 
C2oH;,0,. See b202 (al) 
b511] —,1,4-dibenzoxy- . . | Hydroquinone dibenzyl ether.| 290.37 | pl (al) BON) PPS ldtactee I cote ats alert] rosea i aas B6, 845 
CoH, ,0,. See b202 ; 
Q b512| —,1,2-dibromo-* . .| C;H,Br,.Seeb202......... .92 | A* 257 (2.40), |7.1 1.984329 |1.61557° peth, BS*, 162 
263 (2.40) CCl, 2 
270 (2.46), 
278 (2.39) 
Q b513|—,1,3-dibromo-* . .| C,H,Br,. See b202......... 92 |a** 257 (2.33), | —7 .95232° 1. i | is | 00 |'..0i| sce BS?, 162 
264 (2.62), 
270 (2.77), 
278 (2.63) 
Q b514| —,1,4-dibromo-* ..| C;H,Br,.Seeb202......... pl 4*' 228 (4.19),| 87.33 1.832210 |1.5742 CS.v BS5?, 163 
265.5 (2.46), tos, v" 
273 (2.48), 
282 (2.29) 
b515| —,1,5-dibromo- C,H,Br,. See b202......... pl (al) 68° | 255261) SARA EL dla iv] s*.| 55.145. [2 Sees BS5?, 294 
2,4-dimethyl-* 
b516] —,1,2-dibromo- C,H;Br,NO,. Seeb202..... meiprs, {85 1) SER NR EA che tee Mel Reacac ...|ehlv BS5?, 190 
aas? 
b517|—.1,2-dibromo- | CH BrNO, . See b202. .... nd (al, aa), mel aas BS, 249 
4-nitro- pr 
b518 — 1, 3-dibramo- CsH;Br,NO,. See b202..... nd (al),mcl pr |84 30210819) ane i <s«l] s | sian BS5, 250 
= (al) ‘ 
b519| —,1,3-dibromo- C.H;Br,NO,. See b202..... plorpr(eth), [106° ° | 222... .- O34111)| Seemeiaee i RE I cscs wa BS, 250 
5-nitro-* If or nd (al) p 
2 b520 C.H3Br,NO,. See b202..... 91 lyeshpl(ace) |85-6 |........ 9416]... i |. [oval s+} sti Ree BS, 250 
A335) 
(4.24), 309 
(3.18) 
b521|—,2,4-dibromo- CsH;Br,NO,. See b202..... 91 lyeplorpr(al) +|62 © leet. 195812"1)| cee i et chls BS, 250 
b522]|—,2,3-dibromo- CoH Br. Seeb202........ .00 |nd (al) ea i seis chl v BS5, 403 
20523) — ate C,H Br,.Seeb202........ 00 |nd (al) ES) «NOS Se iat sro ceeeeceraes i | 5 |.../).0 <i) Sathana BS, 408 
tae ‘a-dibutoxy* Pyrocatechol dibutyl ether. YO acca wee {2497S 0 [ovals foveeaeesll cna wae on «lfetel enn C24, 
COM OlSebOua ae | ete rare ee a ee ua 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ooo 


Color. 
crystalline eS 
No. Synonyms and Formula form, Ls 1 Density 
specific rotation other 
=a Bogecess 


Q b525| —,1,4-di-tert- G43) Seeb202..%).......%. 3 91190.33)jnd (MeOH), "|SO=1 237737 RRs \tecidac oe 
A'*° 217 (4.0), 
250 (2.2), 
256 (2.4), 
263 (2.5), 
270 (2.5) 
b526| —,1,3-di-rert- CicH,<O. Seeb202......... 39))1/193717.5(B.34)\|44 en 812727600 |e rata eee em ean | i Am6oz7,* 
butyl-5-ethyl-2- 283 (3.34), 304 
hydroxy- 307 (1.55) 
Q b527| —,1,4-di-tert- C,4H220,.Seeb202........ 33 CR (Ag aay A DTS 4 Ne ara.5 aha ta Ha ED fick hotteve ate etomee | arora =enee | grated | aca ich!| a mneven eee aes Am 64, 


butyl-2,5- 229 (3.5), 937 


dihydroxy- 294 (3.5) 

2 b529| —,1,3-di-rert- C,,H;,0. Seeb202......... .33 |pr(al) 2” se) SS22aM |b nce ; i) i Am 73, 
butyl-2- 268 (3.19), 3179 
hydroxy- 274 (3.18) 

Q b530|—,2,4-di-tert- GLHO}Seeb202ss.4 04 .33 | ai*° 226 (3.7), : ESUEOO Narain ; Sala | aa Se alk} Am 60, 


butyl-1- 268 (3.2), 2496 
hydroxy- 274 (3.3), 
276 (3.3), 
283 (3.3) 
b531| —,1,3-di-tert- Ionol. C,,;H,40. See b202... : Aro 227(3-95)s 0.893775 1. i Bye Am 69, 


butyl-2-hydroxy- 277 (3.34), i 1624 


5-methyl- 283 (3.34) 

b532| —,1,5-di-tert- CG, ,5H>,0: See b202. . 2.5.24: E A’ 275 (3.41), CBS es | lei Seen! edad Keil leeaea les (tee i Am 67, 
butyl-2-hydroxy- 280 sh (3.38) } 3 305 
3-methyl- 

b533| —,1,5-di-tert- C;;5H2,0. Seeb202.......... B36 Wereratlercrscscshecats ; COR se | Ure ee 


butyl-2-hydroxy- i 4170 
4-methyl- 
b534| —.1,3-di-terr- C,9H3,0. Seeb202......... (ATH eer tates ocasecte oa 42 pn Me LO S=O Om, tsicielciciebel |lciejepeveieceie oor eecni| wasn Psat illais epic ofeiorerers one Am 67, 


butyl-2-hydroxy- 304 
5(2-methyl- 
2-butyl)- 
2 b535| —,1,2-dichloro-* C,H,Cl,. Seeb202......... y A*' 250 (1.98), : 180.57°° | 1.30482° |1.55157° | i i B57, 153 
256 (2.13), 86'® 
263 (2.36), 
270 (2.44), 
277 (2.37) 
2 b536|—,1,3-dichloro-*...|C,H4Cl,.Seeb202......... b A*" 250 (1.90), 5 1.28842° |1.54597° | i i BS?, 154 
256 (2.15), 
263 (2.40), 
270 (2.52), 
278 (2.43) 
Qb537|—,1,4-dichloro-*.. . |C,H,Cl,. See b202......... i mcl pr, If (ace) KE 174769 12475200 lS 285e0 Me BS*, 154 
A" 258 (2.24), S520) 
266 (2.46), 
273 (2.60), 


280 (2.51) 
b538 | —,1,2-dichloro- C,H,Cl,0,.Seeb202 ...... (007! pr'(chI-GS;);, SNNGa7) PR ee a Seca a eee eel lis aera B6', 389 
4,5-dihydroxy-* nd (bz-peth) 
AwpH =1 
258 (3.45), 
316 (4.15), 
325 (4.14), 
b539|—,1,3-dichloro- C;H,C1,0,.Seeb202 ...... 00) IndiorI£Gvibz)i 1645 | eeeeR ess [ie ose, Y's ever es nae B6*, 845 
2,5-dihydroxy-* 
6540] —,1,4-dichloro- C,H,Cl,0,.Seeb202 ...... .00 |nd or pr (w, EST a emtee eee ta iats. cose sey | verevave: crate B6?, 845 
2,5-dihydroxy-* ace, bz) A"! 
305 (3.7) 
b541|—,1,5-dichloro- C,H,Cl,0,.Seeb202 ...... OO'|pr et SETB3—4i seal, See ce call(pinvatere te sie orate eyelets wee B6, 783 
2,3-dihydroxy-* 
Q b542; —,1,5-dichloro- C,H,Cl,0,.Seeb202 ...... LOO) || Merae cee eecaa(LTSth I 2SSR 8 Ol SIs Se | secretes mies! | B6", 819 


2,4-dihydroxy-* 
b543| —,2,3-dichloro- C,H,Cl,0,.Seeb202 ...... LOOT tcr(sub): nds me |L46—8) a alae smite llcrereraterenets! | oterevesermicceMliatera igi B67, 845 
1,4-dihydroxy-* (w +2) 
b544| —,1,2-dichloro- C,H,Cl,O. See b202 ....... LOTR (CE (petty) nnn | SO en bee [reverie etnies [lacacecetoraretes | ehets’s atevereul inmates B6?, 454 
b545| —,1,3-dichloro- C,H,C1,0. Seeb202 ....... Aig \edgesidy BYAFA sodlencdtacrsc o|locrocaccille oc {lero B67, 456 
b546| —,1,4-dichloro- C,H,CI,0. Seeb202 ....... LOTT (DECREE LS4e | lreeetaPbyeP aya) | aiseavararocBee flare e wtsletehel| lofexalll Bice B67, 456 
b547| —,2,4-dichloro- C,H,Cl,0. Seeb202 ....... LOTMas age eee [Som t | illateccdece ot | eyseaveteenet | lelera orev ayaa) lhetexn| ates i B67, 464 
b548]| —,2,4-dichloro- C,H,C1,0. See b202 ....... LOZ ter (peth): 5 SNH87=8 | {105-108 The secre cil netic wre cle we|| wine a en 
1 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


‘ 


Synonyms and Formula 


C,H,Cl,0. See b202 ......- 


C,H,Cl,0. See b202 ......- 


Styrene dichloride. 
C,H, Cl, . See b202 
CH, CLI. See b202........ 


C,H,C1,0. Seeb202 ....... 


C,H;Cl,NO,. See b202..... 


b555| —,1,2-dichloro- C,.H3Cl,NO,. See b202..... 


b556| —,1,3-dichloro-2- | C;H;Cl,NO,. See b202..... 


b557| —,1,3-dichloro-5- | C,;H;Cl,NO,.Seeb202..... 


2b558|—1, C.H3Cl,NO,. See b202..... 


C,H3Cl,NO,. See b202..... 


C,H,,Cl,P. Seeb202....... 


C,.H;3Cl,N;. Seeb202 ...... 
2 b562|—,1,2-diethoxy-* . . | Catechol diethyl ether. 
C,H, 402. See b202 


b563|—,1,3-diethoxy-* | Resorcinol diethyl ether. 


C,oH,,40,. See b202 


2b564|—,1,4-diethoxy-* . . | Hydroquinone diethyl ether. 
C 10H 402. See b202 


2b565|—,1,2-diethyl-*. .. .|C,oH,4.Seeb202.......... 


2b566|—,1,3-diethyl-*. . . .|C,)H,,. Seeb202.......... 


Qb567|—,1,4-diethyl-*. .. . | C\oH,4.Seeb202.......... 


2 6568 | —,1,3-diethyl-5- 
methyl-* 
Qb569 | —,1,2-dihydroxy-* 


Cre t8ee b202).00. 0. 


Catechol. Pyrocatechol. 
C,H,O,. See b202 


b570)\——— carbonate... .||asie.cincmtctsh sihebwikinv cach 
2b571|—,—,diacetate ....]C,oH,9O,. See b202........ 


b572|,—,dibenzoate . .|C,,H,,0,. Seeb202........ 
b573|--—,monoacetate. ]|C,H,O,. Seeb202......... 
—|—,—,mono- 
benzoate 
2b574| —,1,3-dihydroxy-* 


see Benzoic acid, 
2-hydroxyphenyl ester 
Resorcinol. 
C;H,O,. See b202 


Qb575|—,—,diacetate ....]C,9H,90,. Seeb202........ 


2 b576|—,—,dibenzoate ..|C,9H,,0,. See b202........ 


318.33 |pl (dil al) 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


1.24035 |1.5544'* 


pl (al) 


DED) a 289 NI23S7 Dy eh re ee cca amine 


mel nd 
(peth, aa) 
Aaa MeOH 
211 (4.15), 
276 (3.56) 
320 sh (3.30) 
(i) nd (al, CCl,) 
(ii) liq 
nd or pr 
(al, CS,) 
mel pr or If 
(aa, al) A"* 
257 (3.79), 
307 (3.08) 
plor pr (al), pl 
(AcOEt) 
Asa MeOH 
220 (4.28), 
258 (3.52), 
314 (3.18) 


155512)% 


1.191775 |1.567775 


ye nd (al), 
pr (ace or bz) 

pr (peth, dil al) 
A" 224.5 
(3.82), 275 
(3.28) 

pr 15* 269 
(3.35), 274 
(3.45), 280 
(3.41) 

pl (dil al) 246 
A®* 292 (3.48) 

A'*° 257 (2.28), 183.47°° 
264 (2.38), 631° 
272 (2.32) 

A'*° 258 (2.28), 1817°° 
264 (2.39), 60° 
268 (2.26), 

272 (2.32) 

A'*° 259 (2.47), 183.87°° 
265 (2.60), 6352 
267 (2.58), 

273 (2.62) 


1.508375 


0.88007° |1.5035?° 


0.86022° |1.49552° 


1.49677° 


2057°° 
7910 
245759 


0.874829 


cr A°%%214 
(3.83), 270 
sh (3.34), 
274 (3.40), 
280 (3.35) 
pr (ace or al) 
nd (al) 


1.1493?! 


225-30 
142-39 


if(eth-alye 1/86) a eencesn ee acetate 
pl 189291102 cracarcte| rere cere 
14875 


276.57©° 
nd (bz) pl(w) | (i) 111 
2*'220 (3.79), (st) 
276 (3.33) (1) 108.5 
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—. 


other 
solvents 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS Lea 


Color. 
crystalline ee ae 
Synonyms and Formula - form, 5 b.p. Density 
, : : te 
other 
ey Amer i vs BREECES 


Q b577| —,1,4-dihydroxy-* | Hydroquinone. Quinol. -11 }mel pr (sub), 1.32815 i |CCl, co 
C,H,O2. See b202 nd (w), 
pr (MeOH) 


A” 288 (3.36) 
2Q b578] ——, diacetate . . . .| C,pH 904. See b202........ i pl(w,al)e" V1125=4: |. Seer I rH lig, chlvy |B6?, 843 
A*' 265 (2.7), aav" 
270 sh (2.6) 
b579| —,—,dibenzoate . .| C,o9H,,0,. See b202........ 33: | mel nd(al or to)| 204° TAS lca eae til aa cice ue levsl cere. i i tos! B9?, 114 


b580| —,1,2-dihydroxy- | C,H,.O,.Seeb202........ 17: |[pri(whpnds  WTS=4E 9 ised en'| deeeees oul eee ote 12 la fl [Seach] FES ieachoksickeaae B6,911 
3,5-dimethyl-* (peth-bz) 
A" 282 (3.30) 


b581| —,1,2-dihydroxy- |C,H,,O,.Seeb202 ........ 7 |mecl prior {87-8} —s |sub RTP Aare sensa soe shame B6', 444 


4,5-dimethyl-* nd (peth) 
A" 286.5 (3.50) 
b582| —,1,3-dihydroxy- | C,H,,O,.Seeb202 ........ 17 Ind (peth)i-es %| 149-50. sab Beh Ease e ss vere ede [evn Te depen A all eerie os B6°, 4588 
2,4-dimethyl-* A279 (3.19) 
b583] —,1,3-dihydroxy- | C,H,.0,.Seeb202. ....... 4 ndi(bz),.pr(w) 11639" 277-80 OG Aer k sles eaa (eS el “SP PSE | ates: ||e elfen es oe B6’, 891 


2,5-dimethyl-* ph C2) sly p) 
(3.88), 281 
(3.85) 
b584| —,1,4-dihydroxy- | C,H,.O,.Seeb202........ CHW) DIME ome |224—S SAN ee errcvevatel| ere 's sieverety feversistelataye I 280 PS) MESO eyecare, Ile sjeccverals. ove B6, 908 
2,3-dimethy!-* (MeCN) 
Asiox 225 (3.8), 


300 (3.6) 
b585| —,1,4-dihydroxy- | C,H,.O,.Seeb202 ........ ; if(wiali |) | 2i7:subo | aaa tele .cs. oh cee ate B6, 915 
2,5-dimethyl-* MeOH, bz) 
b586| —,1,5-dihydroxy- |C,H,.O,.Seeb202 ........ SL? |macl pre Pe ae T2500 2 0-9 an Weyacrarersvccy etstavetstsvete || 2S. |) 6S% || 'S) Mvacalllavare wera cie eters B67, 889 


2,4-dimethyl-* (w +1), nd 
(sub) A"! 286 
(3.53) 
b587| —,1,5-dihydroxy- | C,H,.O,.Seeb202 ........ AT nd'(bz) seem) 1 P1SG—7e sub e Pe ceccrcetasieoen oe ys B6, 908 


3,4-dimethyl-* pr(w +1) 
A" 282 (3.35) 
b588| —,2,5-dihydroxy- |C,H,,O0,.Seeb202 ........ F TG (KY D Se ee L554 ile, ate et cte |e tne etete. fcvese ererelevefltSa eS tS Theiece:|lersic, lorena dercrerece B6*, 4588 


1,3-dimethyl-* cr(w) 
b589| —,1,3-dihydroxy- |C,H,N,O,.Seeb202....... i‘ ye If (al) Si ll eecenetetene etsre/aretaceli |leleseretecesecer|t (0: lf (Ole Mavety foleverit seve [ ncelee eects B67, 823 
2,4-dinitro-* A*" 400 (4.30) 
b590| —,1,3-dihydroxy- | C,;H,N,O,.Seeb202....... i. VOID Ply eee LOGam mm etm mentee | ersc monte ty Nletersisfolaisis it (S. |Nh 3) dicrerm Piavexci [i <tevm | opataretere tetas B7’, 851 
2,4-dinitroso-* (50 % al) 
If (+1w, aq 
MeOH) 
A"! 253 (4.01), 
292.5 (3.96) 
b591| —,1,3-dihydroxy- | C,.H,,N,O,. Seeb202..... i red nd (chi-al)@ 2020 0 yee tetera aye ierstayoce si tl loistals,sicters aot B16, 186 


2,4-di(2-tolylazo)- 

b592| —,1,3-dihydroxy- | C,.H,3N,O,.Seeb202..... F nd (chl-al) Re th -cicun cacdl IR GRECO IRA ave Pera pcdces Havas B16, 186 
2,4-di(4-tolylazo)- 

b593| —,2,4-dihydroxy- |C2.H,3N,O,.Seeb202..... : yend (chi-al), [255-6 Wee ee) ccc ced feccecaes I: B16, 187 


1,5-di(4-tolylazo)- 
2 b594| —,2,4-dihydroxy- | C,H,,O,.Seeb202........ .17 | pr (chl or bz) OEE NTS 1A) ANS Se Nic aictarsietee’ |) (Oe OM NEON | Poters [laine meets ere « B67, 885 
A" 281 (3.46) 
Q b595| —,2,4-dihydroxy- | C,,H,,0,. See b202........ : pa yend (lig)™ 68-9) 733307 Wee cecicelic~ o> vee i } B67, 904 
A” 280 (3.42) 
6596] —,1,2-dihydroxy- | C,;H,I1O,.Seeb202........ i (CCL) 0) | 92 ae SUOME mn bree aera No ares-)= ei B6°, 4262 


b597 |—,1,3-dihydroxy- |C,;H,10,.Seeb202........ .01 |nd (+1w, bz), 3 Sub @ PRB aeeetny. |kecnarnat i i B6?, 821 
i nd (sub) 


b598| —,1,4-dihydroxy- | C,H.IO,. Seeb202 ........ 1014) ORO 0 ssi TESORO | MEO beets acccvs.cs eel | el ee Pee, aaa B6°, 4440 

b599| —,2,4-dihydroxy- | C,H,IO,.Seeb202 ........ Foal CTAB (Ser Saye R nantes: 1 B6?, 821 

b600| —,2,4-dihydroxy- | C,5H,,O,.Seeb202........ £29) MAbs BP Bc: 15 By 11662825 | eee | ieee NOM ese lcs laa llae | Meee B6?, 899 
2 b601| —,1,2-dihydroxy- | CyH,0;. See b202 ........ ig) RM | 7S amma) 27022 Lm | ct pemreeeee rei | ey | es | eel B6, 929 


b602| —,1,4-dihydroxy- | C,H,,0,. Seeb202 ........ 01nd Gv) eee G01 8 eee Tice cirrus ciinamnc all ssellneell seed labors line B6, 929 


b603|—,2,4-dihydroxy- |C,H,,0,.Seeb202........ B20) (er (aqiaa)iene wILOSMEN” | 2G65—81) Maret isteie catctte | Oo S imine Sem vee la1- fal thereratere soe are B6*, 896 


b604| —,1,4-dihydroxy- | Thymohydroquinone. is pr(dilaley, © 1438 )290'sub: 8 [Scresces acca. Al Uae | i B6?, 901 
CioH, 402. See b202 A" 293 (3.59) 


2.b605|—,2,3-dihydroxy- | C,oH,,0,. Seeb202........ 0) |e eee 48 Ps 1270. » licen tee eanmak ae pe | B6?, 900 


2.b606|—,1,2-dihydroxy- | C,H,O;.Seeb202......... : 125 10NMEH| ARs | 2-503 4en | ee eee eae |, o's —< B62, 1065 


b607| —,1,3-dihydroxy- |C,H,0,.Seeb202......... ! er Ee ioe Wi booodou | cococode) pret (ota | see (os eel ORem ee ane B6, 1081 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No. Synonyms and Formula form. rh ee Density : Ref. 
* |specific rotation other 
and 4,,,, (log &) | a ot ae solvents 


Benzene 


b608| —,1,3-dihydroxy- | C,H,O;.Seeb202......... PLZ ALTSEBT 1213*Se ah hab Sil cco ee B6, 1101 
5-methoxy-* A215 
(>4.15), 265 
(2.88) 
Qb609] —,1,2-dihydroxy- | C,H,O,.Seeb202......... (bz), E6847) 124 la we bbs BR Fs le nse ok sae leer B67, 858 
3-methyl-* 
2b610| —,1,3-dihydroxy- | C,H,O,.Seeb202......... pocbz) F119 =21 OA te rectly ee no cee B6, 878 


2-methyl-* A°’ 274 (3.02) 
b6idl = 2.4-dihydroxy= ||'Cr tye Q7 SCE D202. 100s sie) LSO:29 fica seree sete aiee [OS=TO LTR yah Siete salle vs ns ne « ae B6?, 903 
1(3-methyl- 
butyl)-* 
b612| —;2,4-dihydroxy-. | C,,H,0,.Seeb202........|194.28 |If(peth) — = {72-2 FU9OP4s ook, Fo 1.529277 nd) les [is | 210] See B6, 905 
1(4-methyl- 
pentyl)-* 
b613| —,1,3-dihydroxy- |C;H,;NO,.Seeb202........ Og-red pr(al) | |87-8 (85) |... ccwsitehs Sfeee bs face eo efi HnS” |. 7,< lege ol) «tel eee B67, 822 
2-nitro-* A* 345 (4.15) 
b614| —,1,4-dihydroxy- | C,H;NO,.Seeb202........ og-redrhi(w) || 133=4 = | ashes h Bi TESS ese ni ae i B6°, 4442 
2-nitro-* JIN HCI RO 
(3.74), 395 
(3.45), 
RIN NaOH 2 3 8 
(4.10), 540 
(3.59) 
b615| —,2,4-dihydroxy- | 2-Hydroxy-1,4-benzoquinone} 139.11 |yend(+w), [150d = |........]........ Joe eee eee i s B8, 235 
1-nitroso-* oxime. C;H,NO,. See b202 br nd (chl) 
b616|—,1,3-dihydroxy- |C,,H,.O,.Seeb202........}180.25 |.............]72-3 = LOB J ws. Joe e eee i oe B6?, 902 
4-pentyl-* 
b617|—,1,3-dihydroxy- {Oliveto = «= = —— |180.25 |nd(+w),  § /49(anh) |1645 = |........]........ . |J1945, 


5-pentyl-* C,,H,.0,. See b202 pr(bz-lig) 311 


b618|—,1,2-dihydroxy- |C,H,,0,.Seeb202........ pr (w, bz) : B67, 892 
4-propyl-* 
b619|—,1,3-dihydroxy- | Divarinol. C,H,,0,. If (+:1w,w) °|83s4) | L48-98 wa | aces a. doees B6?, 893 
5-propyl-* See b202 If (bz) 
2.b620| —,2,4-dihydroxy- | C,H,,0,.Seeb202 ........ pr(bz),nd {823/724 |. ....00h |esseeee-] 8 | 8 | Soe ee B6°, 4611 
1-propyl-* (peth) 
Q b621|—,1,2-dihydroxy- |C,H,Br,O,.Seeb202...... nd(bz,al) }  ||192—3: wp seeps |b iss nae) |stoveyaiapaveret/era Bre B6?, 788 
3,4,5,6-tetra- If (bz-peth) 
bromo-* 
b622| —,1,4-dihydroxy- | C,H,Br,O,.Seeb202 ...... mci pr(al-eth)|'244°) Wl azeaswin|| 9.0237" 81 |. cies cere i B6?, 848 
2,3,5,6-tetra- 
bromo-* 
b623| —,1,2-dihydroxy- | C,H,Cl,0,.Seeb202 ...... @x(dilalbz), [110 (anh) Weaseceue | bose act lacewcescl d-dh e-o] elem B6?, 787 
3,4,5,6-tetra- cr(+1w, aq 


chloro-* : aa), cr(+3w, 
aq aa) 
A*° 287 
(3.28) 


b625|—,1,3-dihydroxy- |C,H,Cl,O,.Seeb202 ...... 89 nd) pen) 4d) Aldecttebadl  eaemectllicss esd = B6?, 819 
2,4,5,6-tetra- 
chloro-* 
Q b626|—,1,4-dihydroxy- |C,H,Cl,0,.Seeb202 ...... 89 |ndi(aa)ry f° |1232 4 yelsubmewalls 6.2.0 4|-ltacae i ola B62, 846 

2,3,5,6-tetra- Ae*! 305 (3.7) 
chloro-* 

b627|—,1,4-dihydroxy- |C,H,1,0,.Seeb202........ 70, \(aa) doe, «= 125805 alleen Silene, | tee alee ‘2 B6', 417 
2,3,5,6-tetra- 
iodo-* 

b628|—,1,4-dihydroxy- | Durohydroquinone. : NA (al) —««_— DBS VF Yaccveieree ee: | ecofetecSEE ahs oie: cveieveistlleeere links | CICLIN orn teteien ann Am 48, 
2,3,5,6-tetra- Ci H,,0,. See b202 4” 283 (3.33) 1422 
methyl-* 

b629|—,1,3-dihydroxy-  |C,H,Br,0,.Seeb202...... 82 Ind(w) 5 [112 | iareiaisreetoe | pbs 0% 0 4!| Rtas co's] 0) )| 58° |S 5 | eee ed B6, 822 
2,4,6-tribromo-* 

b630|—,1,4-dihydroxy- |C,H,Br,0,.Seeb202...... -82,ind (chi) § © (13627), Pl Gaseeed lta tee en eee we i B6?, 848 

b631|—,1,2-dihydroxy- |C,H;Cl,;0,.Seeb202...... .46 | (i) pr(+1w, OB dee (i | be | PE a i B6', 389 

»4,5- aa) 
(ii) pr (+ 4w, 
bz) 
b632 —2,4-dihydroxy- CsH;Cl,0, . Seeb202 ...... is nd (w) o eee din ale dele Shed JewoceanelphOt wey [OM JUGS | cic cnnme B6, 820 


b633|—,1,3-dihydroxy- |C,H,,0,. See b202 
b634|—,1,3-dihydroxy- |C,.H,,0,.Seeb202........ 
b635|—,1,4-dihydroxy- |C,H,,0,. See b202 


b636|—,2,4-dihydroxy- | Mesorcinol. C,H,,0,. : 2. a “ae 
1,3,5-trimethyl-* | Seeb202 deeelees [oceeeeee 


‘or explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Synonyms and Formula form, pe jg i Ref. 
specific rotation 
and A,,,, (log e) 


Q b637| —,2,4-dihydroxy- | Styphnicacid. hex (al), ye cr) 1.17980). cisub Bey pF aE Ss 5,» oxo:0 rahi [MISH RSENS ore oon eta eerie B6?, 825 
C,H3N;0, (aa) A*' 400 
(4.20) 
6638) —,1,2-diiodo-* ....| CjH,I,.Seeb202.......... plor pr (lig) OAT) PLT LTS Sali SHIMVC Ent « coifhaerersteteets BS5?, 168 


b639| —,1,3-diiodo-* ....| C5H4I,. Seeb202.......... th plor pr H AT ASERY cfs hasnt i BS’, 168 
(eth-al) i 
2 b640 oirell| Coklgls See D202 0a sisies ae trhif@l) 7 | 1312.) |28Sisubssi, sae es |e eee teal eae! Cor An UR ota ararco BS?, 168 
A" 241.6 
(4.27) 
b641| —,1,2-diisopropyl- | C,,H,,.Seeb202.......... A'*° 257 (2.28), i i BS, 447 


263 (2.39), 
267.5 (2.25), 
271 (2.29) 
Q b642| —,1,3-diisopropyl- | C,,H,,.Seeb202.......... Ai 257 (2.26), 203.27 |0.85593° |1.48837° | i BS, 447 
263 (2.37), 75° 
267 (2.23), 
270 (2.28) 


Q b643| —,1,4-diisopropyl- | C,,H,,.Seeb202.......... A'*° 259 (2.36), 210.37© |0.85682° |1.48987° | i BS?, 339 
264 (2.54), 
272 (2.58) 
b644 Dithiocatechol. A230'(4:3); 285. |28=9% Wie |238=9\) bal Sans Sct sic.e crs eeIo® x B67, 799 
C>.H,S,. See b202 sh (3.2) 
b645| —,1,3-di- Dithioresorcinol. i (dilal) |) .|)27 | y RASEVRES| Bee neh eee: B67, 829 
C.H,S,. See b202 
b646 Dithioquinol. HE (aly PF 98. Wp iee ekebteee Gece ciecastctes | orerarelenastenteuat i B67, 854 
C,H,S2. See b202 
Q b647| —,1,2-di- Veratrole. C,H ,,O,. See b202) cr (lig) ; f0842335 (1558272 ted a He Salas lea act | «dail epetattetare B6?, 779 
A°x 225 (3.85), 
271 (3.39), 
275 (3.41), 
280 (3.28) 
Q b648| —,1,3-di- Resorcinol dimethyl ether. 138.17 | A°” 220 (3.86), 1.055233 ad B6’, 813 


CsH, 002. See b202 267 sh (3.23), 1.0705¢ 

271.5 (3.34), 

277.5 (3.33) 

Q b649| —,1,4-di- Hydroquinone dimethyl If (w) : B.OS265 3% | cpus siete os 1k VE lta Aree B67, 839 
ether. C,H,,0,. See b202 A°7 226 (3.99), 

280 sh (3.40), 

287 (3.51), 

290 (3.51), 

297 (3.41) 

b650|—,1,2-dimethoxy- | C,H,N,O,.Seeb202....... yond (aly wn 130-2 Mnuce eee 3164440 |... i B62, 794 


b651|—,1,2-dimethoxy- |C,H,IO,.Seeb202 ........ .06 |nd (dil MeOH) |35 $$ |163-47° |... 1... penne eec| ene B6', 390 
b652| —,1,4-dimethoxy- | C,,H,,O,.Seeb202........|180.25 |.............] ee. eee : Pt a a ocoouae B6, 929 
b653| —,1,2-dimethoxy- |C,H,NO,.Seeb202........|183.17 |nd(al) = |64-5 |........ A Ve Bl ebactadc i eats aa s ligi B6?, 790 
Q b654| —,1,2-dimethoxy- |C,;H,NO,. Seeb202........ ‘ op Ti ack ANG ELH G Sones i B67, 790 
b655| —,1,3-dimethoxy- | C,H,NO,. See b202........ ! yond (aloraayey LST, llasenvie.||. acne kel ws os oinite i Bia | vere B6', 404 
b656| —,1,3-dimethoxy- | C,H,NO,. See 6202 se eeee ‘LZ |payend).’ (8978 itiashe. MOOSE? cree ee i wh B6?, 822 
(AcOEt) igi 
2 b657| —,1,4-dimethoxy- | C,H,NO,. See b202........ -17 | gold-ye nd 169! gub 11 666.5" laste aires i b B6?, 849 
(dil al) 
Aaa MeOH 
273 (3.52), 
372 (3.42) 
2 b658| —,2,4-dimethoxy- | C,H,NO,.Seeb202........ DanC (al) Aet py il) G7 hee || penance WT 876552 5 ats eters ps i SS B6’, 822 


1-nitro-* 322.5 (3.90) 


b659| —,1,2-dimethoxy- | Isoeugenol methyl ether. ; A*' 256 (4.16), 270:$759 a} 1.05212" |} 1). Dales ives, |S S| egeaataeees B6, 956 
4-propenyl-(cis)* 4-Propenylveratrol. 289 (3.58) 138-4012 
C,,H,,0,. See b202 
Q b660| —,1,2-dimethyl-* . .| o-Xylene. C,H ,,. See b202 . . 4 A°’ 265 (2.3), 4 144.47©° |0.88022° |1.50557° | i ; BS5?, 281 


271 (2.2) a2te 


Q b661| —,1,3-dimethyl-* . .| m-Xylene. CgH,9. See b202. . , AY 269 (2.3), ; 139.17°° |0.86422° |1.49727° | i BS?, 287 
274 (2.3) 28.1'° 
Q b662| —,1,4-dimethyl-* . .| p-Xylene. C,H,.. Seeb202 .. .17 | mcl pr (al) f 138.357°° |0.86112° |1.49587° | i BS’, 296 


A*" 267 (2.7), 27219 
275 (2.7) 
b663) —,1,2-dimethyl- 3,4-Dinitro-o-xylene. i Mi CALA Sl Be Ue scoters ah lpraverrsce ee esetetenie ate! | aerate Tits CS,, CCl, | BS?, 287 
C,H,N,0,. See b202 oss! 


b664| —,1,2-dimethyl- 3,5-Dinitro-o-xylene. i Yond (alone 77a 8 | | \cwisecitem |e sveeitew'| iret netcle |< oe AP chls B5', 181 
C,H,N,0,. See b202 peth) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-161 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


b.p. Densit Se 
‘ “| 
w 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, 
Wt. | specific rotation! 
and A,,,, (log e) 
Benzene 
b665| —,1,2-dimethyl- 4,5-Dinitro-o-xylene. 196.17 |nd (al, bz or aa) 
4,5-dinitro-* C,H,N,0,. See b202 
b666| —,1,3-dimethyl- 2,5-Dinitro-m-xylene. 196.17 | ye (al) 
2,5-dinitro-* C,H,N,0,. See b202 
b667| —,1,4-dimethyl- 2,3-Dinitro-p-xylene. 196.17 |mcl pr (al) 
2,3-dinitro-* C,H,N,0,. See b202 A** 295 (3.16) 
b668| —,1,4-dimethyl- 2,5-Dinitro-p-xylene. 196.17 |ye nd (al) 
2,5-dinitro-* C,H,N,0,. See b202 
b669| —,2,3-dimethyl- 3,6-Dinitro-o-xylene. 196.17 |nd (al) 
1,4-dinitro-* C,H,N,0,. See b202 
b670| —,2,5-dimethyl- 2,6-Dinitro-p-xylene. 196.17 |nd (al) 
1,3-dinitro-* C,N,N,0,. See b202 2°* 295 (3.18) 
b671 | —,1,2-dimethyl- Grohe See D202 5 ancora 134.22 | A'*° 266 (2.6), 
4-ethyl-* 275 (2.7) 
b672|—,1,3-dimethyl- Gra CS D202 5 5 arclateleterors 134.22 |A™* 200 (4.02) 
5-ethyl-* 
b673|—,1,4-dimethyl- Ciotliat sel B2025 naar 134.22 | A'*° 267 (2.67), 
2-ethyl-* 276 (2.70) 
b674|—,2,4-dimethyl- Gyobhig SCE D202 Gea ceecnise 134.22 |A'*° 267 (2.7), 
1-ethyl-* 276 (2.7) 
2b675|—,1,2-dimethyl- 2,3-Dimethylphenol. 122.17 |nd (w or dil al) 
3-hydroxy-* o-3-Xylenol. A* 273 (3.15), 
C,H ,oO. See b202 278 (3.19) 
2b676| —,1,2-dimethyl- 3,4-Dimethylphenol. 122.17 |nd (w) A®* 
4-hydroxy-* C,H, 0. See b202 277.5 (3.28), 
284 (3.24) 
b677|—,—,acetate...... CioH702.Seeb202.7 500.5. eA Te as ee 
2b678|—,1,3-dimethyl- 2,6-Dimethylphenol. 122.17 | lfornd (al) 
2-hydroxy-* C,H,,.0. See b202 A" 271 (3.19), 
275.5 (3.16) 

Qb679| —,1,3-dimethyl- 3,5-Dimethylphenol. 122.17 |nd (wor peth) 

5-hydroxy-* C,H, 0. See b202 A% 281.5 
(3.21) 

Q b680}| —,1,4-dimethyl- 2,5-Dimethylphenol. 122.17 |nd (w), pr 
2-hydroxy-* C,H,,0. See b202 (al-eth) 

AS¥ 276 (3.28) 
b681 |—,—,acetate...... C,9H202. See b202........ it”) Oe eae casey ere 

2 b682 |—,2,4-dimethyl- 2,4-Dimethylphenol. 122.17 |nd (w) 
1-hydroxy-* CsH, 0. See b202 As’ 280 (3.31) 

b683 |—,—,acetate...... Cy9H 1202. Seeb202........ NG42T Pian sieves 

b684|—,1,5-dimethyl- C,H ,,02.Seeb202 ........ 152.20 |nd (bz-peth) 
2-hydroxy-3-(hy- 
droxymethyl)-* 

b685| —,1,2-dimethyl- C,H,NO,.Seeb202........ 167.17 |og-yend 
3-hydroxy- (bz or w) 
5-nitro-* 

b686| —,1,2-dimethyl- C,H,NO3. See b202........ 167.17 |ye rh (al) 
4-hydroxy- A** 283 (3.97), 
5-nitro-* 357 (3.66) 

b687| —,1,3-dimethyl- C,H,NO,. Seeb202........ 167.17 |If pr (bz), 
2-hydroxy- nd (lig) 
4-nitro-* 

Q b688 |—,1,3-dimethyl- CgH,NO3. Seeb202........ 167.17 |pr(MeOH) 
2-hydroxy- 2*' 322.5 (4.05) 
5-nitro-* 

b689 | —,1,4-dimethyl- CgHoNO3. Seeb202........ 167.17 |nd (peth) 
2-hydroxy- A** 285 (3.77), 
3-nitro-* 358 (3.38) 

b690 | —,1,4-dimethyl- C,gHoNO3j. Seeb202........ 167.17 |pa yend (dil al) 
2-hydroxy- A** 234 (3.77), 
5-nitro-* 310 (3.83) 

b691 | —,1,5-dimethyl- C,H NO3. Seeb202........ 167.17 |yend (al) 
2-hydroxy- A** 282.5 
3-nitro-* (3.92), 366 

(3.58) 

Q b692 |—,1,5-dimethyl- C,HyNO3. Seeb202........ 167.17 |yend (lig or 
3-hydroxy-2- dil MeOH) 
nitro-* A™* 287 (3.96), 

352 (3.57) 
b693 |—,2,5-dimethyl- CgsH,NO3. See b202........ 167.17 lyelf(peth) 
1-hydroxy-3- 
nitro-* 
b694|—,1,2-dimethyl-  |C,H,Br3O. Seeb202....... 358.87 |nd (al) 
4-hydroxy-3,5,6- 
tribromo-* - 
6695 |—,1,3-dimethyl-  |C,H,Br3O. Seeb202 ....... 358.87 |nd (al) 
5-hydroxy-2,4,6- 
tribromo-* 


66-8 


86.8-7.5 


99-100 


171 


34-5 


122-3 


WME ASRRIEDT kA hake er et) | oo ierecoyeicl 5 
Re Sf et Pe eee i 
A HOERS TREN p Skies Fale aie eh ere te 0 i 
Se RM Caetale Rll ceiewic as i 
BE PERE oie teineera bl peicieldars.e « i 
189.7578°|0.874532° |1.50317° | i 
67.81° 

183.757°° |0.86482° |1.49817° | i 
63.01° 

186.917°° |0.87723° |1.50432° i 
64.91° 

188.47°° |0.87632° |1.50387° | i 
66.5'° 

2TSISOAS Ws PASSES 1.542079 | 6 
95.419 

pape 0.983020) 05.2 creer 6 
106.81° 

23S: CREED GAG. cb dered ol] Seate Cal tet avg i 
140°®° 

RO Tale ohh, nae eee > s 
9172 

219.5 sub |0.96802° |........ s 
1027320 

DEBS esa als cell's ccslerelane s 
23088 1.0624 oo lcgren sare i 
2107°° 0.96502° |1.5420'* | 6 
89.31° 

226 1.0298}5-5 |1.4990!5 i 
108! 

Bre eh bee cert Aaa orien s* 
DIGG: MB ovina d Manverttamrs 
150'* 

SHER ERE Nh cisccieters ap lllencatelele ere che 
LPM TE, ESS). s* 
aa ty | wie core. art AL ithe: dealenets 6 
acoso sd yatel ean | ENMavace ye. 4 onatecet teers i 
ta SORE Dn ecwor rad learn eite s 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 
Ref. 
other 
B5', 181 


BS?, 295 


BS5?, 302 


BS5', 188 
BS5', 181 
BS5?, 302 
BS?, 328 
BS5?, 328 
BS5?, 328 
BS?, 328 
B67, 453 


B6?, 455 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, pe ia Density Ref. 
specific rotation Cc other 
ss ECECES! 
Benzene 
b696 | —,1,2-dimethyl- CyH,Cl;0. See b202 ....... nd (dilator ~~ |{80=1™* ||\..tec ceria acces ||s sn ener 3 B6*, 454 
3-hydroxy-4,5,6- peth) 
trichloro-* 
b697| —,1,2-dimethyl- C,H,Cl,0. See b202 ....... nd (peth) S| 18275 Sen decile. oacht et eslise ns err ineee B6?, 456 
4-hydroxy-3,5,6- 
trichloro-* 
b698 | —,1,3-dimethyl- C,H,Cl;0. See b202 ....... PRYENGLEL CAS L74.) | sscesettelieee ames | cee. greet Gaeta B6’, 460 
4-hydroxy-2,5,6- 
trichloro-* 
2 b699 | —,1,3-dimethyl- C3H,Cl;0. See b202 ....... yend (peth) yy 1E7—-8:2 || saraa-stavete: eee cteceseien | eapbartire cil locos limerell termed omens B6°, 1761 
5-hydroxy-2,4,6- Ae¥ 290 (3.2) 
trichloro-* 
b700|—,1,4-dimethyl- CsH,Cl,0. See b202 ....... pa gr nd (al, TLR PAM ost eee carte eco i ie B67, 467 
2-hydroxy-3,5,6- aq MeOH) 
trichloro-* 
b701 | —,1,2-dimethyl- G,HoleSee.b202 nie. s 21-10%] 232-074 Snare ee creo | aera 6395270011607 42 0m emer eee BS’, 286 
3-iodo-* 
b702 | —,1,2-dimethyl- Cabal See b202 seeriins 1232-07 | baie nsiieete nee sneer : 163342") 604925 4\ty-)all-tendints Se B57, 286 
4-iodo-* 
b703 | —,1,3-dimethyl- CgHoI. Seeb202........... i : : 161582" | 1.60352° | i BS, 375 
2-iodo-* 
b704|—,1,3-dimethyl- CgHol. Seeb202........... ihsem Gi) @icdeenites f 1.608538:5) 1.596785) i ae B5?, 294 
5-iodo-* 
b705 |—,1,4-dimethyl- Ca gl 7Seé 2027 i ire sie cicia sts |2IZ-O0F newt alelean a] oe vekreee 1.616837 |1.5992!7 | i BS’, 302 
2-iodo-* 
6706 | —,2,4-dimethyl- Calas See D202 nccecc i 232-00 bertecue as ciate |iseece see p 1.62823 |1.6008'° | i B57, 294 
1-iodo-* 
2 6707 | —,1,2-dimethyl- CyH,20. Seeb202 ......... A’ 270.5 (3.1), 0.9596*° |1.51204° | i B6?, 453 
3-methoxy-* 274 (3.2), 
278.5 (3.2) 
2b708 |—,1,2-dimethyl- CoH,20. Seeb202 ......... AY 218:5:(3.3)s6 (Renee. « 0.97443* |1.5198'* | i ae B6?, 455 
4-methoxy-* 284.7 (3.3) 
2 b709 |—,1,3-dimethyl- CoH,20. Seeb202 ......... A5'262,(2:50),eer | Meine ree 0.961934 |1.5053'* | i sae B6?, 457 
2-methoxy-* 266 (2.49), 
270 (2.42) 
Q b710|—,1,3-dimethyl- C,H,20. Seeb202 ......... ASU220\(3:86)\an| ener : 0.962715 |1.51107° | i wee . B6*, 462 
5-methoxy-* 264 sh (2.95), 
271 (3.16), 
278 (3.23) 
Q b711 |—,1,4-dimethyl- C,yH,20. Seeb202 ......... ACT 219 (3:86); beris verses 0.969333 |1.5182'3 | i Pa B6’, 466 
2-methoxy-* 270 sh (3.28), 
273 (3.32), 
278.5 (3.33) 
Q b712|—,2,4-dimethyl- GU A OnSeeb202 meee och. | 130-20 bg ee ce esl eres 0.97403 |1.5190'° | i os B6?, 459 
1-methoxy-* 
Q b713 |—,1,2-dimethyl- CsgHyNO,. See b202........ nd (al) 1.140279 |1.5441?° | i BS’, 286 
3-nitro-* A'8° 251 (3.62) 
2b714|—,1,2-dimethyl- CsHyNO,. Seeb202........ yepr(al) G —|30=12 25475 Oe ee rem locas ccc i BS’, 286 
4-nitro- A*"278 (3.96) 
Q b715 |—,1,3-dimethyl- G,HoNOs see D202 cae scraete | LD Ledida er semmtenene te ieleys Me LIZ p a 125202208 B5*, 294 
2-nitro-* 4 
b716 |—,1,3-dimethyl- CsH,NO,2. Seeb202........ Nd (aly Ae 271 7S) ee \27 3 oo) ecerscotensto iets etna ni i B57, 295 
5-nitro-* (3.87) 
Qb717|—,1,4-dimethyl- G,HNO;. Seeb202...-2--- (151-17 |lpaye = | | ceemen. : We1327° 7 | l254152% ie BS?, 302 
2-nitro-* 
2 b718 |—,2,4-dimethyl- CSHSNO7. See D202... os oe POLIO e eee eee (Oe ee |249° 4° 9 © DEI 268ES lnc nnn i BS?, 294 
1-nitro-* 
b721 | —,1,2-dimethyl- GH, Bria See b202...07e8s el. |4ztcnuind(bz)-4)) 262: tae 1374-5. PAPEL Lecce i B5?, 285 
3,4,5,6-tetra- 
bromo-* 
b722 |—,1,3-dimethyl- C,H, Br,. See b202......... nd. (xylioral) | 248.(252)) | cecteaies |b pits rire pillntrecrete ve i i BS?, 294 
2,4,5,6-tetra- 
bromo-* 
b723 |—,1,3-dimethyl- C3H,N30,. See b202....... Da VE DEOrsl GehlS4a | cnideeee SOOT Hiceicea tes: i BS?, 295 
2,4,6-trinitro-* ‘ (al-bz) A? 
413 (4.22), 
600 (4.00) 
b724 |—,1,4-dimethyl- C,H,N;0,. See b202....... mcl nd (al), 139-40) 1410 exp. “[155922) © |e i B57, 303 
2,3,5-trinitro-* If (al-bz) 
Q b725 |—,1,2-dinitro-*.... |Cs5H,N2,0,4. See b202....... nd (bz), pl(al) {118.5 319773 153119120) | eerste i BS5?, 193 


1943° 1.565"” 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-163 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. Name Synonyms and Formula pet 
Benzene 

Q b726|—,1,3-dinitro-*. ...] CsH,N2,0,4. See b202....... 168.11 

Q b727|—,1,4-dinitro-*....|C,;H,N,0,.Seeb202....... 168.11 

b728 | —,1,3-dinitro-2- C,HsN20;.Seeb202....... 212.17 
ethoxy-* 

b729 | —,1,3-dinitro-5- CsHsN20;. Seeb202....... 212.17 
ethoxy-* 

b730|—,1,4-dinitro-2- C,H,N20;.Seeb202....... 212.17 
ethoxy-* 

Q b731|—,2,4-dinitro-1- C,H,N20;. Seeb202....... 212.17 
ethoxy-* 

Q b732|—,2,4-dinitro-1- C.H3FN20,.Seeb202 ..... 186.10 
fluoro-* 

b733 | —,1,3-dinitro-5- 2,6-Dinitrothymol. 240.22 
isopropyl-4- C,0H,2N20;. See b202 
hydroxy-6- 
methyl- 

b734 |—,1,2-dinitro-3- C,H,6N20;. See b202....... 198.14 
methoxy-* 

b735 | —,1,2-dinitro-4- C,H,_N20;.Seeb202....... 198.14 
methoxy-* 

b736 |—,1,3-dinitro-2- C,H.N20;. Seeb202....... 198.14 
methoxy-* 

b737 |—,1,3-dinitro-5- C,H,.N,0,.Seeb202....... 198.14 
methoxy-* 

b738 | —,1,4-dinitro-2- C,H,.N,0;. See b202....... 198.14 
methoxy-* 

Q b739 |—.,2,4-dinitro-1- C,H.N20;. Seeb202....... 198.14 
methoxy-* 

Q b740| —,1,4-dinitro- Dinitrodurene. 224.22 
2,3,5,6-tetra- C,oH12N204. Seeb202.... 
methyl-* 

b741| —,2,4-dinitro- CoHi0N20,. See b202...... 210.19 
1,3,5-trimethy!-* 
—|—,diphenyl-*...... see Terphenyl 
Q b742|—,1,2-dipropoxy-* .| Catechol dipropyl ether. 194.28 
C,2H,,02. See b202 
b743| —,1,3-dipropoxy-* . | Resorcinol dipropyl ether. 194,28 
C,2H,,02. See b202 

Q b744| —,1,3-dipropyl-2- | C,,H,,0. Seeb202......... 178.28 
hydroxy-* 

Q b745| —,(1,2-epoxy- Styrene oxide. C,H,O. 120.16 
ethyl)-* See b202 

—|—,ethenyl-*....... see Styrene 
Q b746| — ethoxy-*....... Phenetole. C,H, .O. See b202 | 122.17 
b747| —,1-ethoxy-4- CoH 40. See b202......... 150.22 
ethyl-* 

2.b748| —,1-ethoxy-2- C,H FO. See b202......... 140.16 
fluoro-* 

b749| —,1-ethoxy-3- C,H FO. Seeb202......... 140.16 
fluoro-* 

2 b750|—,1-ethoxy-4- C,H,FO.Seeb202......... 140.16 
fluoro-* 

b751| —,1-ethoxy-2- C,yHoIO. Seeb202 ......... 248.07 
iodo-* 

b752| —,1-ethoxy-4- C,H,IO. Seeb202 ......... 248.07 
iodo-* 

b753| —,1-ethoxy-3- C,H, OS. See b202 ........ 154.23 
mercapto-* 

b754| —,1-ethoxy-4- CyH,oOS. See b202........ 154.23 
mercapto-* 

b755| —,1-ethoxy-2- CgH,NO3,. See b202........ 167.17 
nitro-* 

b756| —,1-ethoxy-3- C,H,NO,. See b202........ 167.17 
nitro-* = 

C,H,NO3. See b202........ 167.17 


Q b757| —,1-ethoxy-4- 
nitro-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Color, 
crystalline 
form, 


specific rotation 
and /,,., (log e) 


th pl (al) 
A*" 242 (4.21), 
305 (3.04) 

nd (al) A*' 266 
(4.16) 


A™ 295 (4.12) 


Ref. 
other 
BEEEEES 


to, chl, 
MeOH s 
aa, to, 
AcOEts 


Density 


Tere) Winanonen: 


299777 1.62538 
18334 


sub chl 6 
nd (eth) 13 TOA gil f OR ESES. LS oc ae i-] dO 4:8 |\..7 0.0. ieee B6', 127 
nd(al) | VORSL lissncoasloaccaseefioriceveea] O (| 0. | OS: jarani nn B6, 258 
If(al) | [96S (BS) SERGI sce cds [oceneone | i | @ 16 ie) enn B6?, 245 
ndorlf(al) {86-7 fasdwnncwis Wiekews leer ror cef dol O leu So) © in B6?, 858 
A°” 283 
pa ye (al) 1.4718%) | ....0006] eee] 8S” [eos]. cull teen BS5°, 634 
A§*° 260 (3.8), 
295 sh (2.9) 
prcpethyy y | SSS estate atte atates aie ster evae oat C37, 
6254 
NG (alplGo)) PLI9 FP lees eel beets) nies vate B67, 239 
yend(dilal, |71), | ssme» Apl-333240'|.. ile B6', 127 
nd (aliMeOH) [218 ) Veet cc eat S.SO000 TT Ne ern foes B6?, 245 
ndialywe e105 lees | 1055827 |p ecseas B6*, 869 
A* 254 (4.12), 
340 (3.45) F 
nd (bz-lig) >360 LATO ® cece cies vee B6', 127 
499 %81 220 136-8? 
(4.1), 310 
(4.02) 
nd (alor w) ().94.5=) 1206=7!?-»| 1.336415? |... eae B6?, 241 
5.5(st) | sub 1.54615 
(ii) 87-8 
(unst) 
pr (al) 211-2 SUB ROE Wom. tone Pets ts i os] Siena B57, 330 
rh (al) A°% 238 =| 86 MURR LH iiss hecats Vee c sree na i |) s* oss) song) eae BS?, 316 
sh (3.59) 
asap eee Panihrtocahs “alate dye slasher 2347 0.95543° |1.4950?7 coshooe| » towmaginanees, 
117-2013 1974 
apenayanitianichas thee alll aun tact tcc ie 251 1.03529 | 1.51388? oa l| <e.0'| sees Os BLS 
127-81 
Goths Of aes 28 256 MEPONATAS Stee eh nae oe] coe | o RempmeiegeGs, 511 
114-65 
Aa" 250 shi(2:2), |<. oteeee 194.1 1.05231° |1.5342?° i]s | & |s>o.4 ene .| B17, 49 
254 (2.24), 84-515 
260 (2.28), 
265 sh (2.10) 
A®* 271 (3.29) 1707°° 0.96662° | 1.50767° i | 8 | & 1. evel cana B6, 140 
60° 
+ ne RN Ae ee SOc 211 0.938517 }........] i Pie coves ess |B6!, 234 
92-32 
Shaya ee —16.7 171.4 1.087417 |1.4932!7 | i «04s Amat Or, 169 
641! 
sdete tie eletatele-a:a; —27.5 171.475? 11107163 1.484717 i ohyeegiakied 4" B67, 870 
65.215 : 
Acie 14 arene 173385 1.071518 |1.48261® B6?, 170 
aM asiteekte ees | cosebcte [DAS oan sikectere cocks | coeeteeiae B6, 207 
ce(dii MeOH) 129° (2495 Nceicccce locsecune B6, 208 
widltingn 0x6, Cet ety oth: lin wings «ae PLE SUMAN a re caraveteted| (av exataretatacel| (eae B6, 833 
Hewes pepe s [LO 7 PRS ane Dorcicva cite laccriaieme etn ares B6?, 852 
brye $= |21 [267 ..«) |1.1903!S 11.5425? | i | v | v |. o Ui B6*, 210 
brye.c, = [36 | 284 Ps cece|ecesedas| 2] 8 | 8.) sat ene B6?, 214 
(2646d), 
1697°d 
pr (al-w or eth) |}60(57-8) |283  —Ss_ | 1.117619°|........ B6?, 221 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. Synonyms and Formula 


Q b758 |—,ethyl-* ........ CyHig. See b202 7)... 510s 


2-Ethylphenol. Phlorol. 
C,H, 0. See b202 

3-Ethylphenol. CsH,.O. 
See b202 

4-Ethylphenol. C,H,,O. 
See b202 


C,H,I. Seeb202........... 
CyHolSeeb202 if o\. ewavelel. 


GrHsnSeeb2020ss5- ee 


Cries Sceb202 em vee 


C,,H,,..Seeb202.......... 
C,H,20. Seeb202 ......... 
CyH,20. Seeb202 ......... 
C,H,20: Seeb202 ......... 
CoHyp. See b202 05 22 5. 3c oe 
GoHy 7. See b202 7 icc ieicts 2iehe 


CoH See D202 Te ivisiarsiesisiels 


C,H ,NO,. See b202........ 
C,H,NO,. See b202........ 
C,H,NO,. Seeb202........ 
CyHiy6 See 02027005. ne ne 
. | Ethyl phenyl sulfide. 
C,H, 0S. See b202 
Q b778 |—,ethynyl-* ...... Phenylacetylene. C,H,. 


See b202 
Q b779 |—,fluoro-*........ CEH sFiseeb202 Griese ch 


CeHAFIoSee b2027 a2... 


C,H7FO. Seeb202......... 


€jH{ FO: Seeb202.. = 2.2.4.5 


C,H,FNO,. See b202...... 


C.H4FNO,. See b202...... 


Q b785 |—,1-fluoro-4- C.H,FNO,. See b202...... 


b786 |—,hexabromo-* ... |C,Br,.Seeb202........... 


Q b787 |—,hexachloro-* ...|C,Cl,. See b202........... 


Q b788|—,hexaethyl-* ....|C,sHso. Seeb202.......... 


Q.b789 |—,hexahydroxy-*. . | Hexaphenol-. C,H,O,. 
See b202 


b790 |—,hexaiodo-*..... Cylg.seeb202 oo 2, -s-- cs 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log &) 


2*' 206 (4.5), 
259 (2.2) 

A°” 270 (3.30), 
276 (3.28) 

AS” 273 (3.25) 


nd A° 273 
(3.26), 276 
(3.34), 282 


Seas HN) ache 196-7758 
74! 
ESS Som er | cee 195-6 
83-416 
4° 263.5 (2.40), 165.276° 
271 (2.32) 
A 268.5 (2.31). 
272 (2.40) 
2° 264 (2.53), 
268 (2.66), 
272 (2.33) 
4° 250 (3.72) 


A8** 251 (3.97) 


Ane 2575.69) | ener 

A*' 235 (4.18), 
244 (4.13) 

A*' 254 (3.00), 
259 (3.11), 
266 (3.08) 

A’ 266 (3.27), 
271 sh (3.20), 
280 sh (3.00) 

A°” 268 (3.23), 
293 (3.16) 

A*” 275 (3.44), 
278.5 (3.51), 
284.5 (3.44) 

ye 


ye A*'254 (3.8), 
290 sh (3.3) 


ye nd 4*'212 
(4.0), 263 (ii) 21.5 
(3.9) (unst) 

mcl nd (bz) 


nd (bz-al) 
A'*° 291 (2.32), 
301 (2.25) 

mcl pr (al or bz) 
Mee 271205 
(2.36), 276 sh 
(2.33), 281 
(2.25) 

nd (w) 


red-br nd or 


mcl pr (bz) 


Density 


0.86703° 
1.0371° 


1.61893° 
1.60953¢ 
0.8592° 

0.85852° 
0.96363? 
0.957538 
0.9624!5 
0.88073° 
0.86452° 


0.86142° 


1.11393° 
1.1345° 

1.11922° 
0.85942° 
1.02112° 
0.92812° 


1.02252° 


195235 


1.5489!” 


1.17838 


1.328538 


1.3254;° 


0.83051°° |1.4736'3° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-165 


Ref. 

BOCECES 
149592081] coal ook estea| ate ralllavete etctelenes BS?, 274 
55367224) roin|' con} econ] ea | een eerste B6, 442 
RAD SOG We bal ek 2 los Bill logs | (oe lorebocnariis B6, 471 
1.523975 B6, 472 
1.59412? BS’, 177 
1.590922 BS', 178 
naooooos || ait ibaa |EDIT | iie| acocaos C46, 
15492 120 atl Sia) cs ie crt) Vil cterctaretspere-« BS, “0 
1492320 SNF L MA Poa 28 Micro] Val ccececee BS?, 334 
LS1422OM ee av aed Sil sete cs eee B6, 471 
PSLOZ Me ie tree Vial eteted|! Sia] ceteris niele B6, 472 
15512078) |) We cenV ered] (S| anette. B6, 472 


1,5046?° 
1.4966?° 
1.495920 


Aer | cece teteron ne, BS?, 406 


oo |CCl,, lig |BS?, 147 
Sars idetteeegers tere BS?, 167 


1.4969'”: 


1.4886'® 


1.5489'7 


1.5262'5 


32°7'(306))| saat ls eaite Nocatee “al es “4 BS?, 164 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, : ie Density 
* |specific rotation other 
ound of |] is 
Qb791| —,hexamethyl-* . . .| Mellitene. C,,Hi,. See b202. rhprornd |166-7 |265 ~— | 1.06307° |........ 
(al) 4%'275 
(2.26) 
—|—,hydroxy-*...... see Phenol* 
b792| —,1-hydroxy-2- Homosaligenine. (wench). LOG?) fRecaeGhe| wie ccigncl|ee so sect 
hydroxymethyl- CH 02. See b202 pr (al), If (w) 
4-methyl-* 
b793| —,1-hydroxy-4- Grol gO See D202 Aaa ot] 10.22. Ife w aeveraiaraiars ws 0.979638 | 1.531975 
isobutyl- 
2b794| —,1-hydroxy-2- o-Cumenol. C,H,20. AM"271:(3.55), N0122°% 11.53152° 
isopropyl- See b202 276 sh (3.30) 
b795| —,1-hydroxy-3- GoH4,0; Seeb202 Aatiee-cl- [13620 2 Atm... (26 1228  _— | | Re etotef = 1.5261?7° 
isopropyl- 
2b796| —,1-hydroxy-4- CoH120. Seeb202 62.563... ; 1.52287° 
isopropyl- Ae’ 272 sh 
(3.23), 275 
(3.32), 281 
(3.28) 
2.b797| —,2-hydroxy-1- Thymol. pl (aa or ace) 1092589 5 522720 
isopropyl-4- CioH,40. See b202 2° 276 (3.34), 
282 (3.34) 
b798| —,—,acetate...... GisHi.O2. See DIO2Ae ness bs MOR OAM ee atiaiieleiic sl] sp cbc 10089 bP lt bicccsnse 


b799| —,—.,carbonate .. .| Thymotal. Tyratol. ndorprag) 149) 6 oo he aass oe ellasccerce 
C,,H2.03. See b202 
2 b800| —,2-hydroxy- Carvacrol. nd 4"'277.5 


4-isopropyl-1- C,oH,,0. See b202 (3.26) 


b801|—,—,acetate...... Grae Oae SOD 202 si xy crece vee | See F Mies cM eeIRe eine) © | wis eiake ates 15491379 |e 

b802|—,1-hydroxy-2- C,o0H,3NO,. See b202...... Vveshredist  giili75) 7 488 a2. Gan Sel cast ee lesen aeur 
isopropyl-5- 
methyl-4- 
nitroso- 


b803 | —,1-hydroxy-5- Ci9H,3NO,. See b202...... yeshipr(bz);. S39 Ree eetee lance eh fem teieroc 
isopropyl-2- nd (dil al) 
methyl-3- 
nitroso- 
b804 |—,hydroxyl- Phenylhydroxylamine. : DatweDZOr. 183-4) — liwescscs Mertens lineman wan 
amino-* C.H,NO. See b202 peth) 4"! 236 
(3.8), 279 (3.0) 
b805 |—,—,N-nitroso-... }Cs;HsN,0,. See b202....... 5 nd(lighiie [359 97 hdc cx vices eOROE loeescee'e 


b806 |—,1-hydroxy-2- Isoeugenol (cis). ‘ A*! 258 (4.14), 1.08372° |1.57267° 


methoxy-4- C10H,20,2. See b202 292 (3.58) 
propenyl-(cis)* 
b807 |—,—,acetate...... C,2H,,03.Seeb202........ BZA Mec cree etn = nts i Miimauye ered 1.094739 |1.5418?° 
2 b808 |—,—(trans)*...... Isoeugenol (trans). .21 |A*!260 (4.22), 1.08522% |1.5784?° 
C1o9H,202. See b202 267 (4.18), 
300 sh (3.70) 
b809 |—.—,acetate ..... C,2H,,403. Seeb202........ i nd (al or bz-lig) 1:02513°° 1150523°° 500 
b8091] —,1-hydroxy- 4-tert-Amylphenol. Y te Aaa ety Te Ree ee 


C,,H,.O. See b202 
b810| —,1-hydroxy-2- | C,,H,,0. Seeb202......... ca |e es 


b811] —,1-hydroxy- C,,H,.0. Seeb202......... 0.957933 | 1.505077 
4(3-methy!-1- 
butyl)-* 


b812|—,1-hydroxy- Cumicalcohol: “) .. #40. || | 150.22) leic.<.cases a 0.981818 |1.52107° 
methyl-4- C10H,40. See b202 
isopropyl- 

b813| —,1-hydroxy-2- CUHECLO See b202 sa, <6 | 211.48) nd (lig), ana T 7. de eel cece ceul tet aacot| oe areas 


methyl-3,4,5- 
trichloro-* 


b814| —,1-hydroxy-4- C,H,Cl,0. Seeb202 ....... nd (aa. orlig);)) (66-7 - } se Me beallt OL tes |e. eee 
methyl-2,3,5- 
trichloro-* 
b815| —,2-hydroxy-4- C,H.Cl,0. See b202 ....... nd (w), pl | pasl47egt | 26S Bedeeli ctr. gde: [se ccc es 
(peth) 
Qb816|—,hydroxy- C,,H,.O. See b202......... nd (al) pethior |128. | pesi267ieeawey |be 6 sa og lakansess 
ace) *! 280.5 
b817| —,1-hydroxy-4- CH eOuSeeD 202 cacauuet)| 164.25. |ce ace ee eee 250.57© 0: 1.527225 
119-20° 
b818|—,1-hydroxy-4(1- | Anol. C,H,,O. See b202.... BSOd oe 5b e Sterscecscs 5. [las-vieteis oss 
A" 259 (4.27), 140-5'5 
i 289 (3.45 
b819) —,1-hydroxy-2- CyH,20. Seeb202 .........| 136.20] ........ : Saleecl cote, cedar eahe 22076° f.01'53° 0 | i aaeyarste 


propyl? 106.7° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and A,,,, (log «) 
Benzene 

Q b820|—,1-hydroxy-3- C,H,;20: Seeb202 .....5... P3620) Eceeriercict erases 

propyl-* 

b821|—,1-hydroxy-4- C,H,20. Seeb202 ......... 136.20 (2 ieeaailas ss. 
propyl-* 

b822| —,1-hydroxy- Isodurenol. 150.22 | cr(peth) 
2,3,4,6-tetra- CioH, 40. See b202 A*' 280.2 (3.23) 
methyl-* 

Q b823| —,1-hydroxy- Durenol. C,9H,40. See b202. | 150.22 | nd (lig), pr (al) 
2,3,5,6-tetra- A" 276 (3.08) 
methyl-* 

Q 6824) —,2-hydroxy- C,sH300. See b202......... 262.44 | cr (al, peth) 
1,3,5-tri-tert- A" 273 (3.3), 
butyl- 281 sh (3.2) 

Q b825| —,1-hydroxy- Pseudocumenol. C,H,,0. 136.20 | nd (lig) 
2,4,5-trimethyl-* See b202 

b826| —,—,acetate...... C, ;H,0,* See b202..50.555-. 178.23 | nd (peth) 
Q b827| —,2-hydroxy- Mesitol. C,H,,0. See b202. . | 136.20 | nd (peth or 
1,3,5-trimethyl-* MeOH) A°” 
284.5 (3.28) 
Q b828) —,iodo-* ......... Phenyl iodide. C,H.I. 204.01 | A"! 227.5 (4.08) 
See b202 
b829| —,(2-iodoetho- GHlOUSeeb202 7 nreeeat 248.07 | cr (dil al) 
xy)-* 

Q b830| —,1-iodo-2- C,H,I0. Seeb202 ......... 234.04 | A°” 269 (3.38), 

methoxy-* 275.5 (3.53), 
283 (3.51) 

2 b831 | —,1-iodo-3- G, BIO! See'b202, )...-,.5). 234.04 | 4°” 274.5 (3.43), 
methoxy-* 282 (3.41) 

2 b832| —,1-iodo-4- G,H,10. Seeb202.5.....:.- 234.04 | If (al), nd 
methoxy-* (MeOH) 

4° 279 (3.20), 
288 (3.08) 
b833| —,1-iodomethyl- GoHGI See D202 Fern -)oiirn- 232.07 | nd (eth), (peth) 
2-methyl-* 
b834| —,1-iodomethyl- GBI. Seeb2022 nase. 232.07 |nd (eth), (peth) 
4-methyl-* 

Q b835| —,1-iodo-2- C,H,INO,. See b202....... 249.01 | ye rhnd (al) 

nitro-* A*' 260 sh 
(3.5), 310 (3.1) 

2 b836| —,1-iodo-3- C,H,INO,. Seeb202....... 249.01 | mcl pr 

nitro-* A*' 262 (3.81), 
308 (3.00) 
Q b837 |—,1-iodo-4- C.H4INO,. See b202....... 249.01 |yend (al) 
nitro-* A" 223 (3.9), 
294 (4.0) 
Q b838] —,iodoso-* ....... GZHIO. Seeb202 ee nece ae 220.01 | ye pw 
b839| —,1-iodo-2- G.H,IN,..Sdeb202\.......4. 245.03 | ye 
triazo-* 
2 b840| —,iodoxy-*....... CoH sO; See.b202 eee 236.01 |nd(w) 
b841 | —.isobutoxy-* ....| Isobutyl phenyl ether. 95022. eric con wiatanats a)a1% 
CoH, 40. See b202 
b842|—.1-isobutoxy-2- | C,\o>H,,; NO3. See b202...... 195.22 | yeoil 
nitro-* 
2 b843| —isobutyl-*...... Gi gHig a See D202) ira. cee 134.22 | 28° 248 (2.1), 
259 (2.3), 
265 (2.2), 
268 (2.2) 
Q b844] -,isocyanato- ..... Phenyl isocyanate. 119.12 | 2>* 226 (4.04), 
C,H,NO. See b202 256 (2.59), 
270 (2.76), 
277 (2.67) 
b845| —.isopropenyl-....| CgH,o. See b202........... 118.18 | 2P** 242.5 
(4.04), 277 
(2.44) 
Qb846| —.isopropoxy- ....|CjH,.,0. See b202 ......... 136.20 | 2™* 273 (3.28) 
Q b847|—.isopropyl-...... Cumene. CyH,2. See b202.. . | 120.20 | 45* 254 (2.3), 
251 (2.4), 
267 (2.3) 
b848| —.1-isopropyl- o-Cymene. C,9H,4. See b202 | 134.22 | 48° 257 (2.2), 
2-methyl!- 263 (2.4), 
267 (2.2), 
270 (2.3) 
b849| —.1-isopropyl- m-Cymene. C,9H 14. See b202 | 134.22 | 2'*° 257 (2.2), 
3-methyl- 264 (2.4), 
268 (2.2). 
271 (2.3) 


Solubility 


ie je foe) = be 


3344 

46-7 

54 

(i) 38.5 
(st) 

(ii) 9.9 


(unst) 
174 


— 63.75 


52230" 


1.537975 


278760 
130'8 


232760 


188.376 
7510 


0.924038 


275-80 | 1.13617° 


172:87¢2 
S3uiae 


0.85323° |1.4866° 


162-375! 
5513 


1.09564°-°| 1.53683°°> 


165.47°° |0.91062° | 1.53862° 


48.5'° 


1.4975?° 
1.49157° 


176.870° 
152.4782 
38!2!° 


178.157°° |0.87662° 
STBES 


1.5006?° 


175.147°° 10 86103° | 1.4930?° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-167 


Ref. 
“ Bel ib other 
ace} 071 solvents 


B6, 499 


B6’, 469 


5 ial ira | Meee ben aA caccrcKo B6, 546 


B6°, 1919 


B6°, 2094 


BS?, 191 


BS?, 166 
BS', 142 
aas"chli | BS5?, 167 
B6?, 146 
B6, 218 


BS, 319 


J1934, 
2011 


BS?, 374 


B6?, 145 
BS?, 306 


BS', 322 


BS?, 322 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, if ss Density Ref. 
specific rotation other 
sie BocecrS 
Benzene 
Q.b850} —,1-isopropyl- p-Cymene. C,oH,4. See b202 A** 261 (2.4), —67.94 |177.17© | 0.85732° |1.49097° | i _ | BS?, 322 
4-methyl- 267 (2.6), 56.31° 
274 (2.6) 
b851|—,4-isopropyl- Gre NO we SZe B 202) ectrays || 17922) | verde atatols areaeta oll alntncchats os 126° 1.07442° | 1.53012" | 1 | v |v). ccllcce|ieenenaenee BS5?, 326 
1-methyl- 
2-nitro- 
b852| —,1-isopropyl- 2-Nitrocumene. DAVOS BM Niddaceies 103° ALOU a S259. | oi BS5?, 307 
2-nitro- CyH,,NO,. See b202 A*° 247 (3.62) 
b853|—.1-isopropyl- CoH,,NO,. See b202....... payeoil, wu jaca ae 1229 1.08302° |1.53672° | i }...]... i BS5?, 308 
A8** 251.3 
(3.96) 
2b854| —,mercapto-*..... Thiophenol. Benzenethiol. A*' 237 (3.85) : 168.77©° | 1.07662° |1.58937° | i oe S| otatdabet B6?, 284 
C.H,S See b202 46.4'° 
2b855|—,1-mercapto- 4-Mercaptoanisole. | t |)140;22)| 05. natecsons) «10 01| 0 stetete vs 227-9 1:13132* | 1.580125") 12 wie) 'S: | .rwegrayaieege B67, 852 
4-methoxy-* C,H,OS. See b202 89-905 
b856| —,1-mercapto- CsH;NO.S. See b202....... yend (pethor #)58.5:(61)) | tersetaaesi|lie w cttebte ||) ones He a B67, 303 
2-nitro-* CGhL)iam 
270.5 (3.76), 
354 (3.57) 
b857|—.,1-mercapto- C.sH;NO,S. See b202....... (eth chijace)-o179 pai bere STAR HAAR. ie sw rerchind uae i B67, 309 
4-nitro-* 
b858| —,2-mercapto- Thiopicricacid. | | )24S.17 Iyend) | LAL. ehaehefeae| EE eine B6?, 316 
1,3,5-trinitro-* CsH3N;30,S. See b202 i 
Q b859|—,methoxy-* ..... Anisole. C;H,O. See b202...| 108.15 |............. : P i-|.s. (O35.4).% | V leeameniaae B67, 139 
b860 p-lsopentylanisole:, 9 17828) [Rc cteee eta ts«.o.s' ls: », cfotere cht AZ ARSE bs.2< -«acalet | cc ocnvehsisiars | eee| see] anal Siti eter B6', 296 
(3-methyl- C,2H,30. See b202 
butyl)-* 
Q b861 | —,1-methoxy- C,H,NOj. See b202........ A°Y 249 (3.53), |10.45 4 i | 00 | 0O'|.. i] cag eee B67, 209 
2-nitro-* 304 (3.40) 
2 b862|—,1-methoxy- C,H,NO3. See b202........ nd (al), pl 38-9 13.7328 Bilecc cen i | S | V |. «el ev) ee B6’, 214 
3-nitro-* (bz-lig) 
4°* 260 (3.79), 
313 (3.38) 
Q b863 | —,1-methoxy- GHUNO 3. Seeb202..... 0. pr (al), nd 54 1.5070°° | i 5 onal erate B67, 220 
4-nitro-* (dil al) 
A* 306 (4.04) 
2 b864| —,1-methoxy- Anethole. C,9H,,0. See b202| 148.21 | If (al) 21.35 i i 3 B6?, 523 
4-propeny!-* 28° 258 (4.25) 
(trans) 
b865 |—,1-methoxy- C,H,Br,O. Seeb202 ....... nd (dilaloraa)i113—4 [34008 © denies. | bienwites CMe eee Ani ino | B67, 196 
2,3,4,6-tetra- (104) 
bromo-* 
b866| —,1-methoxy- C,H,C1,O. Seeb202 ....... cr (MeOH) KEE EO OAS ASA” om oeiee bl ke corcatse i MeOH v | B6?, 182 
2,3,4,5-tetra- 
chloro-* 
b867| —,1-methoxy- C,H,CLO. Seeb202 ....... mdi(al) 89-90: tet Pee | 2 a. csctylllneterers aes i eee MeOH s* | B6?, 182 
2,3,5,6-tetra- 
chloro-* 
b868) —,2-methoxy- C,H,C1,0. Seeb202 ....... nd(MeOH); 164-8 .( |iseesobe elles. Gd sees one i ahs MeOH s* | B6?, 182 
1,3,4,5-tetra- pr (al) 
chloro-* 
b869| —,1-methoxy- C;H.Br,0. Seeb202....... ndi(alaoys 106 He eas eee cetate| sem oe cen i afeh osvchls | B6?, 192 
2,3,4-tribromo-* 
b870] —,1-methoxy- C,H;Br,0. See b202 ....... pr(dilalyy | 82 > | 305—02-g4).55. cee]... .0 nee i ve B6?, 192 
2,3,5-tribromo-* 
b871|—,1-methoxy- C,HsBr,0. See b202 ....... nd (al) S0GS97 FRE. 8E FA Goto |roessityoresere i aot | B6?, 192 
2,4,5-tribromo-* 
2 b872| —,2-methoxy- C,HsBr3;0. Seeb202 ....... nd (al) 297-9 4910" | aes aie it B67, 193 
1,3,5-tribromo-* A*' 282 (3.00), 
289.5 (3.00) 
b873| —,5-methoxy- C,HsBr,0. See b202 ....... cr (al) SOUSIO ET vids tate baxaacteume i a B67, 195 
1,2,3-tribromo-* 
b874| —,1-methoxy- C,H;Cl30. See b202 ....... mdi(al); 84 Fy RRR ciaietocte lleinerterrers i ace a B6?, 180 
2,3,5-trichloro-* 
b875|—,1-methoxy- C,H;Cl3,0. Seeb202 ....... nd (dil al) i PETA Nh csuevs\'voss Ph [tore, shots oteke | eked sad won B67, 180 
2,4,5-trichloro-* 
b876|—,2-methoxy- C,H;Cl,0. See b202 ....... pr (al) SOTSO) | Oe tf lo |ieverserea are AONE Jon said B67, 180 
1,3,4-trichloro-* 
Q b877| —,2-methoxy- C,H;Cl,0. See b202 ....... mcl nd (al) 61-2 (65) S640) UB I exsteaccrsters inate aa B6?, 181 
1,3,5-trichloro-* 2"!280.5 
(2.94), 287.5 
(2.94) 
b878|—,2-methoxy- C,HsI,0. Seeb202......... If(bz),nd, —|98-9 | | ek epee eens 31 | seen i aks vas B6?, 204 
1,3,5-triiodo-* (eth or al) 
2"'277 sh 
(2.99) 
879|—. 1-methoxy- C,H5N30,. Seeb202....... paye lf(al)) (155% « | lexpipmmia bem anch epee eee 5a. igi |B6',129 
2,3,4-trinitro-* 
b880|—,1-methoxy- C,H;N;30,. See b202....... ye nd (al) ‘8 lara eee aE Ge Wien emor ..3 | 84) Vall gence B6?, 253 


2,3,5-trinitro-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-168 == 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Benzene 


b881 | —,1-methoxy- 
2,4,5-trinitro-* 
Q b882| —,2-methoxy- 
1,3,5-trinitro-* 


b883 | —,(3-methyl- 
butoxy)-* 
—,(2-methyl- 
2-butyl)- 
b885|—,(3-methyl- 
butyl)-* 
b886/ —.(4-methyl- 
pentyl)-* 
b887| —,1-methyl-2- 
propyl-* 
b888 | —,1-methyl-3- 
propyl-* 


Q b884 


b889|—,1-methyl-4- 
propyi-* 


b890 | —,methylthio-*... . 


2 b891| —,nitro-*......... 


b892] —,(a-nitro- 
isopropyl)- 
Q b893| —,nitro(penta- 
; chloro)*- 


Q b894|—,nitroso-*....... 


Q b895|—.,1-nitro-2,3,5,6- 
tetrachloro-* 

Q b896| —,1-nitro- 
2-triazo-* 


2 b897| —,1-nitro- 
3-triazo-* 


Q b898| —.,1-nitro- 
4-triazo-* 


b899| —,1-nitro-2,3,4- 
tribromo-* 
6900] —.1-nitro-2,3,5- 
tribromo-* 
6901] —,1-nitro-2,4,5- 
tribromo-* 
6902] —,2-nitro-1,3,4- 
tribromo-* 
b903| —,2-nitro-1,3,5- 
tribromo-* 
b904| —,5-nitro-1,2,3- 
tribromo-* 
Q b905| —,1-nitro-2,3,4- 
trichloro-* 
Q b906| —,1-nitro-2,4,5- 
trichloro-* 
b907| —,2-nitro-1,3,4- 
trichloro-* 
6908] —,2-nitro-1,3,5- 
trichloro-* 
6909) —,5-nitro-1,2,3- 
trichloro-* 
b910| —,1-nitro-2,3,5- 
triiodo-* 
b911| —,1-nitro-2,4,5- 
triiodo-* 
b912| —,2-nitro-1,3,4- 
triiodo-* 


—,methyl-*....... 


C,H;N;0,. See b202 


C,H;N30,. See b202 


see Toluene 
C,,H,.O0. See b202 


C,,H,.. See b202 
C,,H,.. See b202 
C,2Hi,. See b202 
Cio0H,4. See b202 


CyoHi4. See b202 


Ci0Hi4. See b202 


Thioanisole. Methyl phenyl! 
sulfide. C,H,S. See b202 
CsH;NO,. See b202 
C,H,,NO,2. See b202 
Brassicol. Tritisan. 
C.Cl;NO,. See b202 
CsH;NO. See b202 
C.HCL,NO,. See b202 


C.H,N,02. See b202 


C.H4N,02. See b202 


C.H4N4O,. See b202 


C;H2Br3;NO,. See b202 
C,H,Br,;NO,. See b202 
C,H2Br3NO,. See b202 
C,H2Br;NO,. See b202 
C.H,Br;NO,. See b202 
C.H2Br3NO;. See b202 
C,H2Cl;NO,. See b202 
C.H2Cl,;NO,. See b202 
C.H2Cl,NO, . See b202 
C,H2Cl,;NO,j. See b202 
C.H2Cl,;NO,. See b202 
C.H21,NO,. See b202 

C.H21,NO,. See b202 


C.H21;NO,. See b202 


Color. 
crystalline 
form, 
specific rotation 
and 4,,,, (log £) 


(i) nd (dil 
MeOH) 
(ii) 56-7 
(MeOH) 
Asl-KOEt 
410 (4.4), 
490 (4.2) 


(i) 68.5— 


A'*° 263 (2.2), 
271 (2.1) 
A'8° 259 (2.3), 
265 (2.4), 
268 (2.3), 
272 (2.4) 
A¥#° 259 (2.5), 
268 (2.7), 
274 (2.7) 
A" 254 (3.98) 


A" 260 (3.91) 


(al-eth) 
As! 750 (1.65) 


ye nd (bz-al) 
pr (al) 2" 
241 (4.2), 
264 (3.8), 
322 (3.5) 

wh nd (dilal 
or peth) 
A"! 245 (4.3), 
318 (3.3) 

wh pl (dil al) 
A*! 306 (4.02), 
400 (2.4) 

cr (al) 


nd 

nd (al) 

plor pr (eth-al) 

mcl pr (chl) 

tcl (eth-al) 

nd (al) 

pr (alor CS), 
nd (al) 

nd (al) 

nd (al) 

A*' 345 (2.3) 
pa ye tcl (al) 
ye pr 
pa ye nd (CS,) 


nd (aa), pr 
(CS2) 


225760 


0.91982? 
0.85872° 
0.85582° 
0.8568'° 
0.87447 


0.86107° 


0.8584?° 


1.05793° 


1.20373° 
1.10252° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-169 


1.4872?° 
1.4934?° 


1.4853?° 


1.4998?° 


1.4936?° 


1.49197° 


1.58687° 


16596270 


Solubility 


: other 
ee solvents 


Ref. 


B6?, 146 
BS?, 333 
BS?, 332 
BS, 444 
BS?, 321 


BS?, 321 


BS?, 321 


B6?, 287 


BS’, 171 
BS5?, 308 


C50, 


3196 
BS’, 169 


C29, 
6884 
BS, 278 


BS5, 278 


BS, 278 


BS, 251 
BS, 251 
BS, 251 
BS, 251 
BS?, 190 
BS}, 133 
BS5?, 186 
BS?, 187 
BS?, 187 
BS?, 187 
BS?, 187 
BS, 256 
BS, 256 


BS, 256 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Synonyms and Formula 


b913 
b914 
b915 
2b916 


b917 
b918 


b919 
b920 
b921 
Q b922 
b923 
2 b924 


b924' 


Q 6925 

b925! 
2 6926 
26927 


2 b928 


b929 
b930 


2b931 


b932 


2b933 


b934 
b935 


b936 


6937 
b938 
b939 
b940 


2 b941 


26942 


Benzene 


—,5-nitro-1,2,3- 
triiodo-* 
—,1-nitro-2,3,5- 
trimethyl-* 
—,1-nitro-2,4,5- 
trimethyl-* 
—,2-nitro-1,3,5- 
trimethyl-* 
—,pentaamino-* .. . 
—,pentabromo-*... 


—,pentachloro-*. . . 


- | CyeHr¢- See b202 


C.H213NO; . See b202 


C,H,,;NO,. See b202....... 
C,H,,NO,.Seeb202....... 
C,H,,NO,. See b202 


CsH,,N;. See b202 
C,.HBr,. See b202 


C.HCl,. Seeb202.......... 


si Ge bil s 1566 D202 feo dlere aces ste 


* || CiHis- See b202 


—,(2-pentyl)-* 


—,propenyl-(cis)*. . 


—,—(trans)*...... 

—,1-propenyl- 
2,4,5-tri- 
methoxy-*(a-form) 

—,propoxy-* 


—,propyl-* 


—,1,2,3,5-tetra- 
bromo-* 

—,1,2,4,5-tetra- 
bromo-* 

—,1,2,3,4-tetra- 
chloro-* 


—,1,2,3,5-tetra- 
chloro-* 


—,1,2,4,5-tetra- 
chloro-* 


—,1,2,3,4-tetra- 
ethyl-* 

—,1,2,4,5-tetra- 
ethyl-* 

—,1,2,3,5-tetra- 
hydroxy-* 


—,1,2,4,5-tetra- 
hydroxy-* 
—,1,2,3,4-tetra- 
iodo-* 
—,1,2,3,5-tetra- 
iodo-* 
—,1,2,4,5-tetra- 
iodo-* 
—,1,2,3,4-tetra- 
methyl-* 


—,1,2,3,5-tetra- 
methyl-* 


. |Cy, Hi. - See b202 


C,,H,.O. See b202......... 


C, His. See b202 


Colligo: Sek 02025. .cteeveds 

CoH jo. See b202 

a-Asaron. C,,H,.03. 
See b202 


Phenyl propyl ether. 
CoH,,0. See b202 
CyH,2. See b202 


CsH.Br,. Seeb202......... 


C.HLBr,..Seeb202...... 2.2. 


C.H.Cl,. Seeb202.......%. 


C.H2Cl,. Seeb202......... 


C.H2Cl,. Seeb202......... 


C,4H22. See b202 


C,4H22. See b202 


CsH.O,4. See b202 


CoH.O,4. See b202 


C.H21,. See b202 


CeHz2I,. See b202 


C.H21,. See b202 


Prehnitene. C,oH,4. See b202 |134.22 


Isodurene. C,9H,,4. See b202. 


Color, 
crystalline 
form, 


specific rotation 


and A,,., (log ¢ 


A'*° 250 (3.34) 
dk brnd 


wh nd (aa or al) 


nd (al) 
22! 288 (2.56), 
298 (2.54) 


A*' 247.5 (2.06), 


255 (2.20), 
258 (2.31), 
264 (2.20), 
267.5 (2.21) 


A" 249.5 (4.22) 
mcl nd (w) 


A'*° 249 (2.07), 
261.5 (2.31), 
264.5 (2.19), 
268 (2.20) 

nd (al) 


mcl pr(CS,) 


nd (al) 
4"'274 (2.42), 
280 (2.52), 
291 (2.46) 

nd (al) 
4" 274 (2.32), 
281 (2.50), 
291 (2.44) 


nd, mcl pr (eth, 


al or bz) 

A" 276 (2.81), 
285 (3.02), 
294 (3.02) 


pr (eth or aa) 


pr (bz), nd 
(eth) 


) 


—27.1 
67 (62) 


. | —27.09 


—99.5 


cr (peth) 4*! 268 


(2.50), 272.5 
(2.41), 276.5 
(2.39) 

A*' 269 (2.7), 
275 (2.7), 
278 (2.3) 


| sou 
Density 
other 


BS5?, 192 


BS, 404 


BS?, 313 


25areo BS5?, 316 


B13?, 155 
BS5', 117 


BS?, 157 


0.898513 


0:9172° |1.527° 


0.92703° }1.49477° 


0.85853° |1.4878?° 


0.85943! |1.4875?? 


16978 0.90883° |1.5420?° 
1.55087° 


1.5683?° 


0.901975 
1.1653° 


175-6 
296769 
167-8"? 


189.97°° |10.94742° |1.5014?° 


159.27°° |0.86202° 


sub (vac) 


20576° 
79.410 


19876° 1.51307° 


74.49 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-170 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS -_— "es 


Color. 
crystalline cae 
No. Synonyms and Formula form, Ref. 


specific rotation h b other 
and J,,., (log «) eth) ace} 62) solvents 


Benzene 


Q b943) —,1,2,4,5-tetra- Durene. C,9H,,. See b202... .22 | A*' 268 (2.8), 4 196.87°° | 0.83808! | 1.47908! | i B57, 329 
methyl-* 272 (2.8), Tei 0.88753°| 1.51167° 
278 (2.84) 
2b944| —,1,3,5-triacetyl- | C,,H,.0O;.Seeb202........ 225 [NG (Waa OF al)! | LGSe emir cteretatars |lestetsrsieteca/a' | eeeteretererets B7?, 831 


A" 226 (4.6), 
294 (2.7) 
b945| —,1,2,3-triamino-*.| C;H.N;.Seeb202...... ene AC Mie CGMS Cel TRUK} EDS aamasce|iaecccas! Waal se iseollecdecnadcoac B137, 145 


6946] —,1,2,4-triamino-*.| C;H.N;.Seeb202......... I plorlé(chDi  |/95=8\ (99) |340" Sa cess eae ete B137, 146 
b947| —,triazo-*........ Azidobenzene. Phenyl azide. F pa ye oil i 1.088038 | 1. i | ou | co ete nesie!leetmrern ret: B57, 207 
C.H5N3. See b202 As” 248 (3.9), 
256 (3.1), 
278 (3.3) : 
b948| —,1,2,3-tri- C.H3Br3.Seeb202......... i pl (al) 8. J.....eee $658. 9% |stscanciaterne a a al es gal es COCA HBP CORD Ws Creep B5',117 


b949| —,1,2,4-tri- C.H3Br3. See b202......... : nd (aloreth) 44-3 9° T2775 PO Posts. [esses i BS?, 164 


2 b950} —.1,3,5-tri- C.H3Br;.Seeb202......... -82 | nd or pr (al) L215 275} 27 1205 i Po neee | ole seers i Biri BS?, 164 
A" 267 (2.3), (124, 
277 (2.4), sub) 
289 (2.1) 
b951| —,2,4,6-tri- C,HoBr;. See b202......... 290 PECL NICAL OLD Z)) | 22 On| fatetetete ace ol cstereter startin |estaletsta(ol i WM c Gal oat pecial a Goma oeice BS5?, 315 


Qb952| —,1,2,3-tri- C.H;3Cl;.Seeb202......... 545 pl al) A 2655 5|/S3-4 Mea 2ES—OIN levee aseis\| stnialstsisia> i Bat BS’, 156 
(2.10), 273 
(2.20), 280 
(2.10) 

Qb953| —,1,2,4-tri- €.H;Cl;- See b202........- .45 | rh 4*!270 / DSS eee ICA S422°) PIES Mice) el a| Os [SV ||| atocell eters, |Meeeneeecese tree BS?, 156 
(2.54), 278 84.8'° 
(2.75), 287 
(2.72) 

2b954| —,1,3,5-tri- C.H3Cl;. Seeb202......... .45 | nd 4*'266 PIES | eeceonucl Proceene i eae BS?, 156 
(2.26), 273 i 
(2.37), 281 
(2.23) 


b955|—,1,2,3-trichloro- |C;H3;Cl,0;.Seeb202 ...... k ndi(avorbz)o~ || TSS ear | eterersteres ts eprerecra ll wee areca gh B6, 1084 
4,5,6- nd ( +3w, w) 
trihydroxy-* 

b956| —,1,2,4-trichloro- |C;H3;Cl,0;.Seeb202 ...... A MA(DZOr aa OTOP es ccc Pose sceceg e Pelee sre en's B6?, 1072 


3,5,6-trihydroxy-* 
b957|—,1,3,5-trichloro- |C,H3;Cl,0;.Seeb202 ...... i er(alypen ©) [1965 SUD er cats Iteite tee «1. i tid he acecuci Oe B6, 1104 


2,4,6-trihydroxy-* 

b958 | —,1,3,5- Phloroglucinol triethyl ether. -28 | cr (al, dil, al) OR Stee: Percretararclll carcrarecttese a TS) Ns li tel eat We eee B67, 1079 
triethoxy-* C,2H 1,03. See b202 

b959|—,1,2,4-triethyl-* |C,.H,,.Seeb202.......... EDS Ware iersssss ase resexeio: | esoyaretete-s E O18 73820 12502420 on eS ll Sl cera tesa |atatars tee scars B57, 340 


Qb960| —,1,3,5-triethyl-*. . | C,.H,,.Seeb202.......... A#° 217.5 (3.94), i ONS6S TAC RN: 49GOAe ral ev eltvel tae Alia eicteretate tere BS5?, 340 
258 (2.18), 
264 (2.31), 
271 (2.23) 

Qb961 | —,1,2,3-tri- Pyrogallol. C;H,O3. See b20: i If or nd (bz) 4539 5 Peal B67, 1059 


A" 266 (2.92) 
b962|—,—. triacetate. ...|C,2H,,0,. Seeb202........ 25 pr (alot | GSE "|ctes cesta lia ss etste vial |\sre'ots, s,s. i ting iil ec! cares | ered (Recpeinnor B6*, 1066 
b963 | —,1,2,4-tri- Hydroxyquinol. s pl (eth), If or BS Sere) SPREE cal (Beer eee re | (| B6?, 1071 
C.H,.O;3. See b202 pl(w) i 
Ay PH =5.4 288 
(3.44) 
b964 | —,—, triacetate. ...]C,.H,20,.Seeb202........ 523 1nd (M6COH) 1978 ye | S00 | [levers erapessteu|(sspteieseis. ss | ese. B67, 1072 


2 b965 | —,1,3,5-tri- Phloroglucinol. -11 |lforpl(w +2) KRU sep onand kr B6, 1075 
C,.H,O3. See b202 A" 269 
(2.70) 

b966 |—,— diacetate . .. . | CiopHi9Os. Seeb202........ BED p a MDC er acta cewatiooH Gomcootd ert B6', 547 


6967 |—,—, triacetate. ... |C,2H,,0,..Seeb202........ DSL DE CW) mG (Gil | LOS—Gee totes cere take skacant <1 satolsiclale eo Nisveres |Site |lexe seal foceiahf execs | be: ehakexshelage:s B67, 1079 
al) AMeOH 
261.5 (2.56) 
b968 | —.1,2,3-triiodo-* .. |C,H3I,.Seeb202.......... i nd (al), pr (bz) SUB [iicaeiette: Intretotaarte i BS5', 122 
6969 |—.1,2,4-triiodo-* . . |C;H3I,.Seeb202.......... .80 |nd (al) z SUD eee sere oemteeteers i BS5', 122 
b970 | —.1,3,5-triiodo-* ..|C >H31,.Seeb202.......... a nd (aa) SUbM  W laccaneste listens i ee BS5', 122 
[MeOH 232 
(4.56) 
26971 |—.1,2,3-tri- Pyrogallol trimethyl ether. .20 |rh nd (al) PAB Ay PDT S See |eeecrteier- i Perea |S || een eee B6’, 1066 
C,H,20;. See b202 AueCs 261 140? 
2 b972 |—.1,3,5-tri- Phloroglucinol trimethyl F i PEELE Ee ESOS E atiee apioce i re A a Rete OerG B67, 1078 


ether. C,H,,0;. See b202 


b973 |—,1,2,3-tri- Hemimellitene. ' i 176.172" 10; a H i BS’, 311 
CoH,2. See b202 56.7'° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-171 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, 6) b.p. Density 
*  |specific rotation c other 
and A,,,, (log «) Ms acs solvents 


Benzene 
2Qb6974|—.1,2,4-tri- Pseudocumene. 4° 196 (4.71). 169.3576°|0.87582° |1.50482° | i BS?, 312 
methyl-* CoH,2. See b202 204-220 51.619 
(3.91) 
Q b975|—.1,3,5-tri- Mesitylene. CoH,2. See b202. 4" 258 (2.2), : 164.776 |0.86522° |1.49942° | i B52, 313 


methyl-* 263 (2.2). 
267 (2.2), 


273 (2.3) 
b976| —.1,2,3-trimethyl- | C,HyN30,.Seeb202....... : Dri(al)paeh nes L209, silica ses bye) chrome oiliersis sv aot i 4% BS5, 400 
4,5,6-trinitro-* 
b977 |—,1,2,4-trimethyl- |C,H,N3;0,.Seeb202....... WO rhipr(alye LSS" Parle dearth vin ewereitel fevers orcad i BS?, 316 
3,5,6-trinitro-* 
b978 |—,1,3,5-trimethyl- |Trinitromesitylene. .19 tcl nd (al), : Mei fes || ran ine aliGaadce a i BS5°, 923 
2,4,6-trinitro-* CyH,N30,. See b202 pr (ace) 2"! 
<220 
b979 |—,1,2,3-trinitro-* . . |C;H,;N3;0,.Seeb202....... é ye nd or pr SoM) | Re oS ber eS PCE Cee i BS5?, 203 
(MeOH) 
b980 |—,1,2,4-trinitro-*. . |C;H,;N3;0,.Seeb202....... <11 If (eth), pa ye-s9|61-2 giles alll Sete tia Bier iercieseisrsoare BS?, 203 


pr (al) as wal 
235 (4.19) 


0Qb981 |—,1,3,5-trinitro-*. . |C;H,;N;0,.Seeb202....... 4 rh pl (bz), If (w) |(i) 121-2 |3157°° WATTS pet ice eictatets BS5?, 203 
A*" 222 (4.5) (ii) 61 175? 
330 (2.5) 
26982 |—.,1,3,5-tri- Go eS CO 0202) .ccivirseismiciats 41 |rhnd(aloraa) |176(cor) |4597!” 1519930! etre aete i a5 ; B57, 670 
phenyl-* A®* 253 (4.76) 
b983 |—,1,3,5-tris- sym-Trianilinobenzene. 4 matali 9 ESSA | Wie steeds Pes bines Mel ler cmmcctare i $i B13?, 147 
(phenylamino)-* C.4H2,N3.Seeb202.... 
b984 |—.,1,3,5-tris- C27H27N3. Seeb202........ 54 ind'(aliry B67 | ncapncteny boars, ncelesebet | ersinteretrene ace B13, 299 


(4-tolylamino)- 
b985 |Benzenearsonic Phenylarsonic acid. ; eriveiaw FSB G2d eit. si tte ll. oc crete We Poafeiereiete B167, 457 
2*!256 (4.0), 

262 (4.1), 

270 (4.1) 
Q b986 |—,2-amino-*...... C.HsAsNO3. Seeb985..... ‘O07: Ind(al-eth) | |153=4° el maeee [ete sercsite [os eter B167, 483 
b987 |—,3-amino-*...... CsHgAsNO;.Seeb985..... A rw) 9) | IDES pplertetestee: Hetictel aioe letereiete ane ke B167, 489 


Q b988 |—,4-amino-*..... . Arsanilic acid. CjHsAsNO;. .07 |mclnd(woral)|232  ~—Sj......... 1:95742% jeecmes i iil) i B16?, 491 
See b985 i 
b989 |—,3-amino-4- C.sHsAsNO,. See b985 ..... x PVC [290d ales. aeaine Meiarsisteictetn [eneerncnre i B167, 521 


b990 |—,2-bromo-*...... CsH,-AsBrO,.Seeb985..... 94 lif (w), pr (dit al)|201d — pica tgessteys!ll sists atetennts |o ccc. sete B167, 458 


b991 |—,2-chloro-*...... CsHeAsClO;. Seeb985..... 495d (wor dilaly i USG—7 Gs ce recsctels ail ar ie schovanete’ || wtetetsioaete i | sald B167, 457 


Q b992 |—,3-chloro-*...... C.H,AsClO,;. See b985..... fi rw PLT T SD Glcteetersts [fed.cuinctes beter B16?, 457 
Q b993 |—,4-chloro-*...... C.HeAsClO,. See b985..... 2 whndial! ~» |383-Sds thas Saat Mage areas. be ovescs aie) Malet B16?, 457 


b994 |—,2-hydroxy-* ....|C;H7,AsO,. See b985....... | mdi(w) fA T9OSI" ilies pyaar || 0 oll ootdsulietaieieniess i 4 B16?, 464 
b995 |—,3-hydroxy-* ....|C;H,AsO,. See b985....... 3 CrUW) CRM | | VO2S7S0 ine Ba eates ars. ouste seb lloreieretetorers eis i i |B16', 454 
Q b996 |—,4-hydroxy-* ....|C;H,AsO,. See b985....... 04 indi(ace):. | 1170-4 9) ire aeaceater. ||. vnccoscceaes Ieee B167, 466 
b997 |—,2-hydroxy- C.HeAsNO,. See b985..... O4eipri(whiey! 41 252=4 sls nas tell- 6s aaa ere B167, 465 

i cr (w) 
b998 |—,2-hydroxy- C.HeAsNO,. See b985..... O4ipavel(w)t | 2i250d ~ Ghattaeetsosll ape tomas leccraatee i B167, 465 


b999 |—,3-hydroxy- C.HsAsNO,. Seeb985..... F vepl (ali = | | 2080. as etegetetene pareve cartes ere core er sie B167, 466 
b1000 |—,4-hydroxy- CsHeAsNO,. See b985..... i yend(w):} 1228 2 Te Pde a cate Naetsiek = cel eer Hen B167, 469 
—|—.methyl-*....... see Toluenearsonic acid 


2 b1001|—,2-nitro-*....... C.sHsAsNO,. See b985 ..... Os tyend (w) me 235d Geli. eae dtere'|lecl one | erie 59 oa B16', 449 
A"! 262 (3.76) 


b1002|—,3-nitro-*....... CsHsAsNOs. Seeb985..... : leyelfi(w)') ~~ |200:082)!|\ Sacra eral ies aerate: a tener ge || Mb: |i > B16, 458 
A" 252.5 (3.89) 
Q b1003|—,4-nitro-*....... C.HsAsNO,. See b985 ..... OSH ornd'(w)) 6] S30) | setae tered tarsvons rscaelll eeeinteetetete B16', 450 


b1004 |—,4-nitroso-* .... . H,AsNO,. See b985 ..... if vend: nn, |180d «5 tec. cevdenl SRR lee ane i B16', 449 


Q b1i005 |—,4-ureido ....... Carbarsone. SOSsinditw)  § AL 74 © eportmravers: (forccc.cictercte | caereremeete i B16’, 497 
C,H AsNO,. See b985 
2.b1006 |Benzeneboronic Phenylboric acid. ‘93:ind(whaeet  -—«(218=20) || cracinesiaul AeomEE | aes «ite B16*, 638 


AYP 225 sh 
(3.95), 235 
(3.81), 267.5 
(2.88), 272.5 
(2.89), 280 
© b1007 |—,4-bromo-* C,H,BBrO,. See b1006 iy ¥ 
sa oreo sH,BBrO,. See b1006..... cr(whrae 7 =|) 1266372) See rte fiction ood loot te oat B16’, 638 
b1008 |—,2-chloro-*...... C.HBCIO,. Seeb1006..... 156.38 ae Recently mal eee A lee PS ae i Am 56, 
975 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-172 = 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Density 


b1009 
—| Benzenecarboxylic 
acid* 

Benzene- 
diazonium 
chloride* 

Benzene- 
diazonium 
cyanide* 

Benzene- 
diazonium 
nitrate* 

b1013) Benzene- 
diazonium 
tribromide* 
— |1,2-Benzenedi- 
carboxaldehyde 

Qb1014/1,3-Benzenedi- 

carboxaldehyde 


b1010 


b1011 


b1012 


Q b1015/1,4-Benzenedi- 
carboxaldehyde 

— |1,2-Benzenedi- 
carboxylic acid* 

Q b1016 |1,3-Benzenedi- 
carboxylic acid* 


b1016'|—.diamide 
b1017|—,—.N,N,N',N'- 
tetraethyl- 
2 b1018|—,dichloride...... 


Q b1019|—,diethylester* ... 


Q b1020;—,dimethy] ester* 


b1021|—, dinitrile 


b1022 |—,mononitrile .... 
b1023 |—., piperazinium salt 


Q b1024 |1,4-Benzenedi- 
carboxylic acid* 


b1025 |—,diamide 
b1026) ——.N.N,N’,N'- 
tetraethyl- 


| 
Benzeneboronic acid 


CeH.BCIO,. See b1006..... 


see Benzoic acid 


‘Diazobenzene chloride. 
CsHsNCUN)CI 


CcHsNUNJON.. «22 os sp 
G.HENGN)NO Men eee eet 
G-H-NGN)Brat eee 


see Phthalaldehyde 


Isophthalaldehyde. 


Terephthalaldehyde. 
see Phthalic acid 


Isophthalic acid. 


C,6H24N20,. See b1016' ... 


C,H,Cl,0;2. See b1016 


Cy2H\,0,. Seeb1016....... 


CioH190,4. See b1016....... 


1,3-Dicyanobenzene 


3-Cyanobenzoic acid. 

CgH.O,.C,Hi0N2.- 
Seeb1016 

Terephthalic acid. 


CisH24N20,. See b1025 .... 


CY BIO es cichlotide ss 036) 420. bs Seg Sandee cee seas 


Q b1028]—,diethylester* ... 


Q b1029| —,dimethyl ester* . 


b1030| —. dinitrile 


b1031]—,monoamide.... 
Q b1032} —,mononitrile .... 


b1033|—,piperazinium salt 


b1034/1,3-Benzenedicar- 
boxylic acid, 


b1035|—,—,dimethy] 


C,2H,404. See b1024....... 


Gyo oO, Seeb1024....5.. 


1,4-Dicyanobenzene. 


Terephthalamic acid. 
4-Cyanobenzoic acid. 


C3H.O,.C,HioN3- 
See b1024 
C,H,NO,.Seeb1016....... 


C,oH,,;NO,. See b1016 


C,H,NO,. See b1016....... 


Color, 
crystalline 
Mol. form. m.p. 
wt. specific rotation c 
and 4,,,, (log e) 
156.38 | nd (w) 306-7 
(270-5) 
140.57 | nd (al) exp 
A” 263 (4,05) 
131.14 | ye pr (w) 69 
167.13 | nd (al-eth) 90 exp 
344.85 | pl (al) 63.5 
134.14 |nd (dil al) 89-90 
AMcOH 995 
(4.15), 240 
(4.11), 290 
(3.18), 330 
(2.36) 
134.14 jnd (w) 116 
166.14 |nd(woral) 348 
A*' 208 (4.60), 
225 (4.07), 
280 (2.93), 
288 (2.92) 
164.18 |pl(w) 280 
276.38 |cr (eth-bz) 85 
203.03 |pr (eth) 43-4 
222.24 |" 280, 289 115 
194.19 |nd (dil al) 67.8-8.3 
A" 222 sh (cor) 
(3.11) 
128.14 |nd (al) 162 
AMcOH 349 
(2.68), 355 
(2.65) 
147.13 |nd (w) 217 
DL pH) Nie Reh oao ue sar 252d 
166.14 |nd (sub) >300 
Ax 242 sub 
(4.21), 286 without 
(3.23) melting 
164.18 |nd(w), pl(aa) | >250 
276.38 |cr (eth-al) 127 
203.03 |nd or pl (lig) 83-4 
222.24 | mcl pr (al, peth)| 44 
A*'227 (3.9), 
275 (3.1) 
194.19 |nd (eth) 2" 141.0-1.8 
241.6 (3.32) (cor) 
128.14 |nd (w, MeOH) | 222 
AMcOH 348 
(3.25), 360 
(3.21), 405 
(4.35), 425 
(4.30) 

FOS Soi esr he 3S eons > 300 
147.14 | plor If(w) 219 
pl (al), nd (aa) 

nd (al) 


nd (w) 


Solubility 


al 


eth| ace 


other 


bz solvents 


245-8771 


24777) 


sub 


1.38803’ 
1.123947 


292760 
12412 


1.1942° 


sub 250 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-173 


én 


ol 


i jaasligi 


i |chl,osi 
Jidarst 


Ref. 


B16", 638 


B16‘, 352 


B16, 432 


B16?, 268 


B16, 431 


B7?, 606 


B7, 675 


B97, 608 


| B9, 834 
B92, 609 


B9?, 609 
B9', 372 


B9?, 609 


B9, 836 


B97, 609 

Am70, 
2758 

B9, 841 


B9', 376 
B9?, 613 


B9, 844 
B9, 844 
B9, 843 


B9?, 613 


B9, 845 
B9?, 613 


Am70, 
2758 

B14’, 337 

B14?, 337 


B14', 633 


1,3-Benzenedicarboxylic acid 


b1037| —,—.dimethyl 


2 b1038| —.5-amino-* 
Q b1039| —,—,dimethyl 


b1040] 1,4-Benzenedicar- 
boxylic acid, 
2-amino-* 

b1041| —,—,dimethy] 

b1042| —,2-benzoyl- 


Q b1043) 1,3-Benzenedicar- 
boxylic acid, 
4-bromo-* 

2 b1044| 1,4-Benzenedicar- 
boxylic acid, 
2-bromo-* 

b1045| 1,3-Benzenedicar- 
boxylic acid, 


b1046| —,5-chloro-* 
Qb1047| 1,4-Benzenedicar- 
boxylic acid, 
2-chloro-* 
b1048/ 1,3-Benzenedicar- 
boxylic acid, 
4,6-dichloro-* 

Q b1049| 1,4-Benzenedicar- 
boxylic acid, 
2,5-dichloro-* 

b1050|—,2,5-dihydroxy-* . 

b1051| 1,3-Benzenedicar- 
boxylic acid, 
4,5-dimethoxy-* 

b1052| —,4,6-dimethyl-* 


b1053| —,2-hydroxy-* .... 


Q b1054| —,4-hydroxy-* .... 


b1055| —,5-hydroxy-* ... . 
b1057| —,2-nitro-, 


b1059| —,—,diethyl ester* 
2 b1060| —,—,dimethyl 


2 61061] 1,4-Benzenedicar- 
boxylic acid, 
2-nitro-* 

b1062} 1,3-Benzenedicar- 
boxylic acid, 
tetrabromo-* 
b1063} 1,4-Benzenedicar- 
boxylic acid, 
tetrabromo-* 
b1064/ 1,3-Benzene- 
disulfonic acid, 
4-amino-* 
b1065 |—,4-hydroxy-* .... 
© b1066 |Benzenehexacar- 
boxylic acid* 
 b1067 |Benzenepenta- 
carboxylic acid* 


. | a-Cumidic acid. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color. 
crystalline 
form, 
specific rotation 
and j,,,, (log £) 


Synonyms and Formula 


C,oH,,NO,. See b1016 209.20 | nd (al) 


181.15 
209.20 


C,3H,NO,. See b1016 
CoH, ,NOg. See b1016 


pr (al). pl (w) 
If or pl (MeOH 


Satatatasers 181.15 | yecr(w) Pr oe\apes eit [Reo cia chs 


Cs3H,NO,. See b1024 


Cy 9H,,NO,. Seeb1024..... 209.20 |nd (bz), cr(al) [134 = J... see sa}eessaee. 


291-2 


Benzophenone-2,5- 270.25 |nd 


dicarboxylic acid. 
C,sH,005. See b1024 


C,H;BrO,. Seeb1016...... 245.04 |nd (al) 287/(283) |)... Ate a Meee tetas ples 


C,H;BrO,. Seeb1024...... 245.04 |nd (wor al) PA sme ny Perer rarteree || Wrtsraricse org leneeereaee 


C,H;ClO,. Seeb1016...... 200.58 |nd (w) DOS DMN Rete ote basa a catentere ete iss ain encore 


Ayn 200.58 278 (anki) eee tay: erearedet oe Nos sionals 


C,H,ClO,. See b1016 nd (w + 4) 


CyH;ClO,. Seeb1024...... 200.58 |cr (w) 5p. Gen era cio j alta em eeccies = 


H,Cl,0,. See b1016 235.03 |nd(wordilal) |280 


wrariets 235.03 |nd (w) Spit | feciacicicici 


CgH4Cl,O,4. See b1024 


198.13 
226.19 


Cs3H,O,. See b1024 
Isohemipinic acid. 
CoH 00g. See b1016 


ye cr (al, w) 
nd (w) 


194.19 | nd (w), pr (al- 
bz), If (sub) 

nd(w +1) 
A213 (4.51), 


319 (3.70) 


CoH 904. See b1016 


C,H,O;. See b1016 182.13 


CsH,O;. See b1016 nd (w), If 
(dil al) 
A*'218 (4.45), 
255 (4.05), 
301 (3.50) 

nd (w +2), cr 
(aq al) 

nd (w) 


C.H,Os. See b1016 182.13 


Uvitic acid. 180.17 
H,0O,. See b1016 


CioHoNO,. See b1016 


ogane aie Y= 239.19 | nd (w oral) Vee tadcteds' a. ove tenatarats 


CgzH,NO,. See b1016....... 21LIS ter lf(+idw) 1260-1. Petes eco. 


Ci2Hi3NO,. See bl016..... 267.24 \ndilalj" «MB 3.5, “ANTE PRRAE e ce as Was crear 


CyioHoNO,. See b1016 239.19 | nd (dilal) 


CsH;NO,. See b1024....... 211513 | ndi(w)iaeB | O270sSe Mhateeh me! Ah. see IE 


C,H,Br,O,. Seeb1016 ..... ASI 74.\ndi(w) | | 2BBHO2 BETTIS EI ..o-orssravere lh ecavetvtelat sts 


C,H,Br4O,. See b1024..... 4Slj4ind(w) | ‘266 +5 PEM ARRAS StT..w. ase 


nyalavafe tecale¥ cla ak cola tee artes aie nd (w +2) 


Ind (w) 

nd (al) 
2” 236 sh (4.3), 
296 (3.1) 

nd (w +5) 
A” 393 (3.2) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-174 


| a 


other 
solvents 


MeOH 6 


B14?, 337 


B14', 636 
B14, 556 
B14', 637 


B14, 559 


B10, 881 


B9, 838 


B9?, 614 


B9', 372 


B9, 838 


B9, 847 


B10, 554 
B10, 553 
B9?, 627 
B107, 352 


B107, 352 


B10', 257 
B9', 380 
B9', 373 
B9', 373 
B9, 840 
B9?, 611 


B9, 851 


B9, 839 


B9, 850 


B14?, 470 


B11?, 139 
B9?, 741 


B9?, 737 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 


crystalline Solubility 
No Name Synonyms and Formula Mol. form, bp. Density . =| Ref: 
specific rotation C other 
and A,,,, (log ©) solvents 
Benzenephosphinic acid 
Q b1068| Benzenephos- @.H-P(OH) Soe eceneene pl(aqiMeOH)» || S2=3 epe a eacaiges | Recher ure. |: Feet ll Sal eV att OL Pel ool ebwessenebae B16, 791 
phinic acid* A*" 216 (3.85), 
264.5 (2.79) 
b1069|—.diethyl ester* ...}C;HsP(OC,H;)............ 198.20 ee restiestd ore eto A ames 235 120325" |. .eeped re Patel WA clin canieaeel | Ge atiae bom 5 B16, 791 
b1070] Benzenephos- CEH POSH ec ee cisterns PSS 10 Mf Cw) Aet258" 7 GO ein eee rae felllaccr.1,te eel|letereeey Vis s al eons B16’, 390 
phonic acid* (2.59), 263.5 
(2.72), 270 
(2.64) 
b1071|—,dichloride...... CebiGPOGI Eas ab ct csricatte 194.99 iV cies, cr.o c/s map lout ote. cae. ote 258 POTS NT SSS1AZ. NS dialed eget: | a) 72) | achapeecronat B16, 804 
137-815 
'91072|—— tetrachloride .. 7. | CoHsPCl, -... oh enencs als 249.89 Wore rerecastetetsinia tcl (Leen Seat 25m | treet oral Hiner n PMU bars told Lie hese Neo al ha otic oes B16, 804 
b1073| Benzenephos- EPN. 323.31 Wie rere eee B61 ws here tee 132724 1;59783% a asi a's Sols Biiepnascas C46, 
phothionic acid, 2742 
ethyl 4-nitro- 
phenyl ester* 
b1074| Benzeneseleninic CeaHSeO3 Hl veh cists chats 189.07 | pl (w) 2°'220 124-5 - vil Sygexts: 165232208 | serene é i jalkv B11’, 241 
acid* (4.04), 260 
(3.12) 
b1075| Benzeneselenonic CeHsSeO.F Feb ccc yan 205.07 |nd 142 PAPAS. Il. Suisa ER Na coerce VARY, le I Weraare ate alate Bil', il! 
acid* 
b1076| Benzenesiliconic els FOS ee SIE Ae 138,20 iiglassysoteth} 192.) | fedaehe ls cons ahu [osc caa ns ee Si bode late ia nena eects B16, 911 
acid* 
b1077| Benzenestibonic CEH -SbO.Fa ee oe sae i 248.87 |nd (aa) 139) 7 Fe Ree eS Al st oe crente | st sapncosavers i | 6 é CCl, s B16’, 584 
acid* 
b1078| Benzenesulfenic Benzenesulfenyl chloride. 144.62 |redliq —_ js... Epes «Ons An Chee eae Sis deanery B67, 295 
acid, chloride 585 
Qb1079| —.2,4-dinitro-, C.H;3CIN,0,S. See b1078. . .|234.62 |yepr(bz-peth |99(95-6) |........].....-.0 feeeeeeee v |chl,aav B6?, 316 
chloride or CCl4) peth 6 
AckicicH2c! 
260 (3.60) 
Q b1080| —.2-nitro-, CsH4CINO,S. See b1078....| 189.62 | yend (bz) 75: MMe Bi | eee Ss Alle isg sicthege | RE Ns Vv v |chlv B6’, 308 
chloride 
b1081|—.4-nitro-, C,H,4CINO,S. See b1078. .. . | 189.62 | ye If (peth) 52 eh Ee bar een ie 6 och djd v jaad B6', 160 
chloride 
b1082|Benzenesulfinic |.............--..-+----5- 142.18 |pr(w) 2" 218 |84 DE LOO AN. 22 cct eters | ereteerer Be Shah Se'ligs s |pethi B11?,3 
acid (3.99), 245 t) 
(3.40) 

Q b1083|—.chloride ....... CoH eSOG casei cis ans 160.62 | pl(peth) 38 71-2'5 | 1.346975 |1.347075 | d | d]s uaa) chis* B117,4 
b1084|—ethylester*..... CAH SOIC see ce cea P7230 iG” PF Div thecare ee Oh rcs [os kes i | o]| 2 OF [a aitata, ais cess B11,6 
b1085| —.3-acetamido- . . .] CsH,NO,S. See b1082...... 199.23 | cr(w) VASO PA Satine teal ce eee [ee meres SF celle Baill s Med lanaeet | ane cai dleniewe B14?,427 

2 b1086| —.4-acetamido- . . .| C, H,NO,S. See b1082...... 199.23 | cr(w) POOCESS ltrs aeterertcl terete ctete [istare crote te youl Wea) Kae cl bres Gl ier calles aoe oe B14’, 427 
b1087|—,4-bromo-*...... C.H;BrO,S. See b1082..... 221.08 | nd (w) A NG Wea teccevared liane cree atte aielaexeoneiees fe Le TR ol Ren ee eee B117,5 
b1088| —.4-chloro-*..... . C,H;ClO,S. Seeb1082 ..... 176.62 | If ornd (w) CHC EINE Mel ederscincies (PARSE ee 2 ol Peeters 2 Se MeL eM, ices dell ontnnbeeas B11?,4 

—|—.methyl-*....... see Toluenesulfinic acid 
b1089| —.3-nitro-*....... CsH;NO,S. See b1082...... 187.18 |nd Ce BU Spree ene 8 leictgiotcin coh Wacker ark SSS oSe 4) Dall bea etecrnees B11?,5 
b1090| —.4-nitro-*....... CsH;NO,S. See b1082...... 187.18 | prornd (w) Loe Lites acetarmiestetae tod ala ee Breit) Nia lcs aav B11’, 5 
A” 264 (4.05) 
© b1091|Benzenesulfonic =[............. 000.000 e eee 158.18 | nd (bz), 65-6) Pyliteetrs derllek Soe. | a daa viv i 6 jaas B11’, 18 
acid* A*'213 (3.89), | (anh) CS) i 
253 (2.27), 
259 (2.41), 
263 (2.46), 
270 (2.38) 
Q b1092|—.hydrate*....... CZH:SO3H? 1t5H.O5. 2.5 t-- 176.20 | pl (w) GS26: Wile trwiaacverel | te tae tors |s-« taetas Sil). Soy i 6 |CSzi B11?, 18 
2 b1093|—.amide......... Benzenesulfonamide. 157.19 {If. nd (w) USGipraee | rarer rd on aareat-t | crerecin tate SP Se SS. | |-<cctai| cerns || & ee aan ts B11?, 24 
A" 219 (3.95). 
259 (2.50), 
264 (2.70), 
271 (2.50) 
Q b1094|—,—.N.N-dichloro-| Dichloramine B. 226.08 |ye mclor pl YTD SG ed ere td cates or choe Mee 33. Spillet) Irak lo Nis sodll Menaueeayehaysie B11’, 28 
C,H;SO,NCI, 
Q b1095|—.—.N-hydroxy-..|C,H;SO,NHOH.......... 173.19 |pl(w), rh 2601.29 We. lee Sra teen OS ASE Sac eae v' |} v |v] v | 6 jaavchld |Bil',14 
b1096 |—.—. N-phenyl- Benzenesulfonanilide. 233.29 |tetr pr (al) PUG Viteceraaters Sales a arate a ute seat LEP We NE aa edhe fare i crvtene weiner B12, 298 
C,.H;SO,NHC,H; 
Q b1097|—.chloride ....... (Cris ON @ Wein @ SA ReeEnE Ee O 176.62 |A*'210(4.08), {14.5 25120) PE SS4252) Neer DP eVy tt Shed scetndfiscs tails Seater ieee B11’, 23 
270 (3.10) 1201° 
Q b1098|—.ethylester*..... (Gr io ELSON Gris Pee somite oc IS GE2 35 |aae eee otgeraninte |e icieeedreret 15615 P.21672° 11-SOS12% ons) |, V: chlv B117, 20 
d’ 
Q b1099 |—.fluoride........ CAH sSOsF hates © cisetets ROO Mita APS 267 (Sel) ee cumini 203-4 Ve32862% 14932 se ls: fl... foliated) eo slencareaate B11’, 23 
273 (2.9) 90-1* 
b1100|—.isopropylester.. |CsH;SO3C3H}...........- LOO! ZOM Rreterece (ccc cetote ream Nexaianerscareaea ts: aterorerite a Verancey erases 1.500379 | 6 Al een eee a acre B11?, 20 
2 b1101 |=.methylester* ...|C,H,SO3;CH;............. L722 a2 13 (3-90) ea acess > 154° 227302") |2-STSIAT Ae leva eve |iex |. oe chlv B117, 20 
320 (2.6) 
b1102|—,propylester* ... }CgsHsSO3C3H3............ DOO DOR AM 217:5:(9:95 ial erettererecets 100d [3180427 112503545" 05) I Sh {ieVells's.- |... chl v B117, 20 
259 (2.83), 162-3'° 
265 (3.00). 
272 (2.93) 
2 b1103 |—.sodium salt*.... |C,HsSO,;Na...........-.- TSO 16sindor lf (wr by \as0d lacs naesibisnerek’s Peretie tune Chil htt (eal Ie Ie hoor. cna. B117, 18 
4257 (2.5), v’ 
263 (2.6), 
269 (2.5) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-175 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula Mol. form, ee 
wt. specific rotation Cc 
and A,,,, (log «) 
Benzenesulfonic acid 
b1104|—.3-acetamido-, CaH,oN203S. See b1093 ....|214.25 |(aa) A°°%"'243 1216-9 
amide (4.1), 280 (3.1) 
b1105| —.—,chloride..... C,H,CINO3S. See b1091... .| 233.69 | nd (bz-peth) 88 
b1106| —,4-acetamido-, CgHioN203S. See b1093 ... .| 214.25 | nd (aa) 219-20 
amide 995% 1955 
(4.3) 
b1107| —,—,chloride..... C,HgCINO,S. See b1091... .| 233.69 | nd (bz), pr 149 
(bz-chl) 
© b1108) —,.2-amino-*...... Orthanilic acid 173.19 | pr(+4w) > 320d 
C;H,NO3S. See b1091 A” 235 (3.8), 
294 (3.2) 
b1109| —.—,amide ...... C.H,N20,S. See b1093..... 172.22 | mel pl, nd or 152.5-3.5 
pr (w) 
A*' 206 (4.42), 
245.5 (3.93), 
306 (3.54) 
Qb1110) —,3-amino-*...... Metanilic acid. 173.19 | nd, pr(w+4) |d 
C,H,NO3S. See b1091 A237 32): 
262 (2.5), 
269 (2.6), 
289 (2.6) 
b1111]—,—,amide ...... C.HgN20_,S. See b1093..... 172.22 | lf or nd (w) 142 
2” 209.5 
(4.48), 238.5 
(3.86), 297 
(3.36) 
Qb1112| —,4-amino-*...... Sulfanilic acid 173.19 | rh plor mel 288 
C,H,NO3S. See b1091 (w +2) 
49! 250 (4.22) 
Q b1113}]—,—,amide ...... Sulfanilamide. 172.22 | If (aq al) 165-6 
C.HgN20_.S. See b1093 2°'258.5 (4.28) 
b1114| ——,—,N-acetyl- .| CsH,;)9N203S. See b1093 . . . .| 214.25 | pr (w) 182-4 
2*!257 (4.35) 
—|—.— —,N(4,6- see Sulfamethazine 
dimethyl-2- 
pyrimidyl)- 
—|—.—.—.N-guanido} see Sulfaguanidine 
—|—.—.—., N(4- see Sulfamerazine 
methyl-2- 
pyrimidyl)- 
—}—,—,—., N(2- see Sulfapyridine 
pyridyl)- 
—|—.— —, N(2- see Sulfaquinoxaline 
quinoxalinyl)- 
—|—~,—,—. N(2- see Sulfathiazole 
thiazolyl)- 
b1115] —,2-amino-4- C.H.CINO3S. See b1091... .| 207.64 | nd or pl (w) 310-30d 
chloro-* 
b1116| —,2-amino-5- CsH.CINOS. See b1091....| 207.64 | nd (w) 280d 
chloro-* 
b1117| —.2-amino-3,4- C3H,,NO,S. Seeb1091..... 201.25 | pr(w +1) 300d 
dimethyl-* 
61118) —.2-amino-3,5- C,H,,NO,S. Seeb1091..... 201.25 | pr or pl (w) d 
dimethyl-* 
b1119| —.2-amino-3,6- C,H,,NO3S. Seeb1091..... 201.25 | amor 260 
dimethyl-* 
b1120] —,2-amino-4,5- CgH,,NO,S. Seeb1091..... 201.25 | pl >300 
dimethyl-* 
b1121| —,3-amino-2,5- CsH,,NO,S. Seeb1091..... Z0L25;;ndi(wet il) |. Hseoeek 
dimethyl-* 
b1122| —.3-amino-4,5- C,H,,NO3S. Seeb1091..... 201.25 |rednd(w+1) |315 
dimethyl-* 
b1123| —.4-amino-2,3- C,H,,NO,S. Seeb1091..... 201.25 | nd 305 
dimethyl-* 
b1124| —,4-amino-2,5- CsH,,NO,S. Seeb1091..... 201.25 | plornd > 300 
dimethyl-* 
61125) —.5-amino-2,3- CsH,,NO3S. Seeb1091..... 201.25 | pl (w +2) 294d 
dimethyl-* 
b1126| —,.5-amino-2,4- C,H,,NO3S. Seeb1091..... 201.25 | pr ornd 290d 
dimethyl-* 
b1127| —,3-amino-4- C,H,NO,S. Seeb1091...... 189.19 |rh (w +4) >300 
hydroxy-* (155-6) 
b1128|—,3-amino-4- CoHeN20,S. Seeb1091..... Zo419 |pr(wye tt] 9 + lhe S: 
hydroxy-5- 
nitro-* 
b1129|—.4(@2-amino-1- [6d eee eee ee wee 327.37) \dkegrndew) Wiccas << 4 
naphthylazo)-* - 
b1130|—.4(4-amino-I1- {6s eee 327.37 Idk grer(w) sii... .-. 


naphthylazo)-* 


b.p. Dencit 
°c ensity 
Re il) synatnacats 25 SiR RI SS ro 
caesnstatcndtell Meee t ete] l cuter aiehewere fis" 
nyse esep ral! tencrer siete ell) ale syarcayere! Ce A 
che favetahsieclell Ceteetea tsps ts" | tutebeiistietotets 6 i 
sh 
Sichatatatabetal| APavateet cio sl|'\s consteonsis 6} Vv 
vi 
hs Fetes all saceveca cus} eiy|] vohoue e Rseters 6} 6 
Sore | Ree Gen ese ero é Vv 
s' 
PORTE o: 124852 || SSR A SMT 
é 
RSL... 1.08 aneneonsh Seas 
RT ahah. cPaalp wi nrerst cay oi ol|larstaven otek éj os 
sO Sh SSA A oralliosscatelerets 6} 6 
s* 
See WA bel eset & = c Oil Bers 
sg’ 
Bate tes: Also a.clspoterstllatcteisusatare Ode 
2 AEs Sota ohomeae See i i 
ER Pea chord ro: do sicietu il alxwietatae 6 
ieee ails a ara ah aveng | atarsialaae Pa He ext 
RN PTR a lid cae Cyl es. 
PETAR EE S83 ral errs 6 
Bgvat et tei) cverstspencts 2+|| svaraererae s 
Oe ere Yared eee ey s | 6 
pe obce a ll emionsiona ieee a6 oc é i 
Bee a ahs | Rect tatchonatd seataratatercts 6 1 
Sesh ata cht [lee eats 24] jars on acts SPIN 6d 
PUR Rt | re.o 0c <atspas| msanaisielor oe su liv' 
é 
SP a ae Necinie steal erm 6 | 6 
vr 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-176 


Solubility 


s aas 
S\.|| cree] MOM RES 
S! |]... [PEER AU 
Vv s" | chls* 
i OE A es otek 
v | i jaas 
i | .icjelll sted ieee 
I "| steal «co te enn 
s s MeOH s 
chl, 
peth 6 
P}ov alkv 
aad 
i 1 :| ciate 
i 1 | cae 
0." Nhat chepensbee 
i |chli 


Np | Ref. 
other 


B14, 718 
B14?, 435 
B14, 702 
B14, 439 


B147, 429 


B14?, 429 


B14’, 434 


B147, 436 
B14, 698 


C50, 
15543 


B14?, 430 
B14?, 430 
B14', 731 
B14?, 452 
B14', 732 
B14', 731 
B14!, 732 
B14', 731 
B14', 731 
B14!, 732 
B14', 731 
B14, 734 

B14,814 


B14", 748 


B167, 199 


B16?, 191 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Name 


Synonyms and Formula 


b1131 


b1132 
b1133 
b1134 
b1135 


b1136 
b1137 


b1138 
Qb1139 


b1140 


b1141 
b1142 
0b1143 
Qb1144 
Qb1145 


b1146 
b1147 


b1148 


b1149 
b1150 


b1151 
b1152 


—,4(4-amino- 
phenylsulfon- 
amido)-,amide 


—,2-bromo-* ..... 
—,—.amide ...... 
—,—,chloride..... 
—.,3-bromo-, 

amide 
—,4-bromo-* ..... 
—,—,amide ...... 


—,—,bromide .... 
—,—.,chloride..... 


—.,2-chloro-, 

amide 
—.3-chloro-, amide 
—,4-chloro-*...... 
—,—,amide ...... 
—,—.chloride..... 
—,—.4-chloro- 

phenyl ester* 


—,3,4-diamino-*. . . 
—.3,5-diamino-*.. . 


—,2,5-dichloro-, 
dihydrate* 
—,—,chloride..... 
—,3,4-dichloro-, 
dihydrate* 
—,—.chloride..... 
—,3,5-diiodo-4- 
hydroxy-, 
trihydrate* 


b1153 
b115S4 


b1155 
b1156 


Qb1157 


b1158 
b1159 
b1160 
b1161 


0 b1162 
Qb1163 


Qb1164 


b1165 


b1166 


b1167 
b1168 


—,2,3-dimethyl-, 
chloride 
—,3,4-dimethyl-* . . 


—,—,chloride..... 

—.,3,5-dimethyl-, 
chloride 

—,2,4-dinitro-*.... 


—,3,5-dinitro-*.... 

—.,3-ethylamino-*. . 

—,4-ethylamino-*. . 

—,4-fluoro-, amide . 

—,—.chloride..... 

—.,2-formyl-, 
chloride 


—,4-hydrazino-* .. 


—.,2-hydroxy-* .... 


—,4-hydroxy-*.... 


Benzenesulfonic acid 


C.H;BrO,S. Seeb1091 ..... 
C,H.BrNO,S. See b1093.... 
C,H,BrClO,S. Seeb1091... 
C.H.BrNO,S. See b1093.... 


C,H;BrO,S. Seeb1091..... 
C,H,.BrNO.S. See b1093.... 


C,H,Br,0,S. Seeb1091 ... 
C.H,BrClO,S. Seeb1091 ... 


C.H.CINO,S. See b1093.... 


CsH.CINO.S. See b1093.... 
C.H;ClO,S. Seeb1091 ..... 
C.H.CINO,S. See b1093.... 
CsH4Cl,0,2S. Seeb1091..... 
Chlorfenson. Ovotran. 
C,.HgCl,03S. See b1091 


CsHsN203S. Seeb1091..... 
C.HsN2038. Seeb1091..... 


C,H4Cl,SO;.2H,0. 

See b1091 
C,H3Cl;SO,.Seeb1091 .... 
C,H4Cl,SO3.2H,0. 

See b1091 
C.H3Cl,SO,.Seeb1091 .... 
Sozoiodolic acid. 

C.H,41,S0,.3H,0. 

See b1091 
CsH.ClO,S. Seeb1091 ..... 


C,H1003S. Seeb1091....... 


CgH,ClO,S. Seeb1091 ..... 
C,H.ClO.S. Seeb1091 ..... 


C.H4N20°S. Seeb1091..... 


C.H4N20°S. Seeb1091..... 


CsH,,NO,S. Seeb1091..... 
CsH,,NO,S. Seeb1091..... 
C.H,.FNO,S. See b1093 .... 
C,H4CIFO,S. See b1091.... 
2-Benzaldehyde sulfonyl 
chloride. C,;H,;ClO,S. 
See b1091 
Phenylhydrazine-4-sulfonic 
acid. C;H,N,0;S. 
See b1091 
o-Phenolsulfonic acid. 
C,H,.O,S. See b1091 


p-Phenolsulfonic acid. 

C,H,O.S. See b1091 
Cs,H,NO3S. See b1093...... 
a-Thymolsulfonic acid. 
C,oH,40,S. See b1091 


C.H;NO;S. Seeb1091...... 


CoH 1403S. Seeb1091...... 
C,oH1403S. Seeb1091...... 


C,oH,403S. Seeb1091...... 


Color. 
crystalline Solubility 
Mol. form, °C ee Density Np Ref. 
Wt. |specific rotation Cc other 
and 4,,,,, (log &) al} eth} ace} bz) cients 
327.38 | AvPH=2 247.5 1Sia) | fates al Be he ss bees 
(4.14), 
Aw pH =11 
270.5 (4.36) 
237.08 Ind. 4) AGI PRE een ison es HOeb eee | aes a eee TO \ Ne | he ate lee Ae Meo ee B11, 56 
236:09'nd (w)ipri(al) e867" olen ope onl hee s+) eens On LOM ae als =< phot ben, « B11, 56 
255.52 | pr (eth) 51 Pei heal Ye egal ioe ces) |p Cl pee ea hs 2 elas Sen B11, 56 
236.09 | nd or If (w), 1S4 5 Oe ee tate Ohad es. comn)|'e8.creecer 5 Or eiedlhgreatls os)! a bie Reetete es B11, 57 
pr (al) Ce ere 
237.08 |nd (al) 102-3 15535 Beer) SEAS slo cee Ne Wet | doa (ee ed (ae con. or B11, 57 
236.09 ind (wordilal) (166) |} dade ears Pckis tee de pee cece eel EPR Bae hea (Se a Sas B11, 57 
st 
='299:98: cr (ethrorbz)i © (778 ov nate daly cece ato ise ere oiere Ce fall Na bal Bh Mec (aa sy cncierenee Ne B11', 16 
255.52 | tcl or mel pr 76 153 eV Hitter 665 ees Lal SAL Aye] Ae Hh. cll! «cre ater B11, 57 
(eth) 
191.64 |If (al) 1882) GAs ee feel te SEES. | homies Ae CES | 0 Sen Poi Reece hore cee B11, 54 
191.64 |1f (dil al) MAST | Which heal Ae Geared apres Vall eval eM aibenaall om Al « idee B11, 54 
192.62 |nd(w +1) 67 147829" etc. a be. | eee Ss s i Ui jem coven glia B11, 54 
191.64 |nd (w) 445-6.5 | dicta) 22.04 i | ee soe VEAL lee ee | catalesie aeebaatiuacd B11, 55 
211.07 |pr or pl (eth) 55 LAU SS Ph severe lap einaretee. C09 ice LN tak ae (aa cal een B11, 55 
303LTS A230 273) SOS Me leadiee aul aah ete seen i Deere ail «x sll apne eb C51, 
266 (3.05), 1264 
269 (3.04), 
277 (2.91) 
188.22 |nd GG)” Balen Biel oh a ile dacs ‘ig line een eae scot lt etd y fica ge aera eens B14, 717 
138.22 Nocineee eer Ge) RPEARR Ss oi sce Sak ledeoerecuene [hal ead ant Cal ck Bl ict has ee, o fecal B14?, 446 
vi 
263.11 |nd (w +2) SOO ig Take keel eh. OPS do~ | earove tees Det bwEiOodlic Fal so sihsaenatt ree B117, 30 
245.51 |mel pr (bz) SS hetedaa ase ail cere cetera cece Fe ka Os eae i Vien oo ar SE B117, 30 
263.11 |nd TAZ Weserece sro allie hrere te lateer be d'peeiaters VE OW ice Sa) ce tl. Sheree trae B11, 55 
245.51 |mcl pr F224) ears a Cpe o tc: flee oe wicte Co Ii C28 eee I ee ee ee Bil', 16 
480.02 |nd (eth), 120 Cyd) aie tec ee ertie line wins syne Ve | Ve Nek a|ee s Ice. ee rete B11?, 137 
pr (w +3) 190d 
(anh) 
204.68 | pr (peth) VOTE Wb ees eee Mlomtest li eee d|d*|...]...]...]pethv’ | B11, 120 
186.23 | pl or pr(chl 6324) Red. Fa SAE Ot link Bit ae | ere (Re al Roe) Wend | ehc ceemee eco B11?, 78 
+2w) 
204.68 | pr (eth) SESS. WS AAR AA scp toca vatenan||la.gieuatetarene Cs TY fate bo) ath aa) ies few Sel Piso, a B11, 121 
204-68) nd (peth'or/bz): 94.) i sSe8R asi kee de betes oe. ee aye Pick cll Ge ceca B11, 126 
248.17 |nd (w +3) 130 (anh) )@5: $645), R Ose. = |e esc < vjiv|6|...] i |pethi B11?, 36 
108 
(hyd) 
248.17 | ye red (dilal) DE SEe 8 El eisvavscavcifl-a-ceusie vee srl scapararsiarers i|s"| 6 |}...] 6 Jaadligé |B11,79 
s" 
201.25 {nd (w) ZOAGE Mi Sera ean i] acre sats roe Siena Srchanersiane PDE | eats, eet | Petal es) cee creer 8 B14’, 435 
201.25 |pl(w) ZOSA I OI Saelliok ass core tes Merete resets Vee Wavstetilercyed toa 4.5.91 BS ee Oe B14',721 
LSA Upl or ad Gweal) UZ6P Filo ee Ryle secre: fave scacreral Ts fe aay ee et (a eal PS es ee ere B11, 54 
194.61 |plornd 36 95-62 2am Ries |e ens crs 5 Qa ae levioleme||, Vial CHLY, B11, 53 
204.55 |cr (bz) 1140 PRT RRR Ree His reveereidcy abe rete Co | (ers Ue tan Geel eens ol eect c B117, 78 
188.22 |nd or If (w) SEG Mi loinceebhe 1 e Rea | ccc eh ‘Oa CORN me lieth s, Piandl aan terse: B15”, 305 
174.18 | cr (w + 3) SOD me tase ese csedl Seen ee ll eee SE eA a Se ee 9 |, Se B11’, 131 
145d 
(+w) : 
MPA S ee ee fe Reece, |etevce et rece olets re ferereras| erererets ved s SM sé: alll dose /sie dill ase abe arennae B11’, 134 
173.19 |cr(alorw) 76-7) Wea cates | See cee wards COR Wels Pe eee eo ee B11, 243 
230.29 |pl(+1w) OSAP Al) beh ber | o. 2-cicie Badan sates SU Nea bayp tall bai fe ssreuf\s 5 dL aig apabareysnatts B11?, 151 
US Tae ee ee RAR Oe alata sso if'o's & aces en cdorpters ree See a teterd poten Plaines AcOEty |B11,245 
(AcOEt-bz) (anh) chl v" 
nd (w +3) 
DAGSZOMParacein avretere ice ta SOP ee || 6. 6 sare sie 3] s si etele eee) Come s UE ee Sill sco'e Ml 5 9-aiatah ans B117, 84 
TAT OLORpY § ~~ [88-90 elias cH geetee dees Shay 5] 6 |...] 6 |chld B11, 139 
214.29 bee LO) PE le eee ere siereterercerarl ca eR Sct en 6 Tee es en B11’, 83 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-177 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and A,,., (log e) 
(Réazeicaulfonic acid 
b1173|—,2-methoxy-, C,H,CIO3S. Seeb1091 ..... 206.65 |nd (peth) 
chloride 
Qb1174|—,4-methoxy-, C,H,C10,S. Seeb1091 ..... 206.65 |nd or pr (bz) 
chloride 
—|—,methyl-*....... see Toluenesulfonic acid 
b1175|—,2-nitro-*....... C.H;NO,S. Seeb1091...... 20S VT Aheses eee oa 
b1176|—,—,chloride..... C,H,CINO,S. See b1091.... | 221.62 | pr (lig, eth- 
peth) 4s Kal 
280 sh (3.2) 
Qb1177|—,3-nitro-* ....... CsH;NO;S. Seeb1091...... 203.17 | pl 
Qb1178|—,—,chloride. .... C,H,CINO,S. See b1091....| 221.62 | mel pr (eth), 
nd (lig) 
A9S%'231-41 
sh (4.0) 
2 b1179|—,4-nitro-* ....... C.H;NO,S. See b1091...... 203.17 |( +2w) A* 271 
(4.01) 
2 b1180} —,—,chloride. .... C,H,CINO,S. See b1091....| 221.62 | mclnd (peth, 
lig) 
b1180'| —,4-phenyl- 4-Sulfodiphenylamine. 249.29 | pl (al-eth) 
amino- C,2H,,NO,S. See b1091 
b1181|—,4-ureido, amide .| C,H.N30,S. See b1091..... 215.23 |nd (al) 
Qb1182) 1,2,3,4-Benzene- iPrelinitic acid ....22% +5254 254.16 | pr(-+6w) 2” 
tetracarboxylic 257 sh (3.7), 
acid* 294 (3.2) 
2b1183|—,tetramethyl Cy4H 1403. See b1182....... 310.26 |nd (MeOH or 
ester* w) 4*'240 sh 
(3.91), 288 
(3.11) 
Qb1184| 1,2,3,5-Benzene- Tetramethyl mellophanate. | 310.26 |nd (MeOH, al) 
tetracarboxylic 
acid, tetramethyl] 
ester* 
Qb1185| 1,2,4,5-Benzene- Pyromelliticacid .......... 254.16 | tcl pl (w +2) 
tetracarboxylic A’ 252 sh 
acid* (3.9), 297 
(3.4) 
b1186|—,tetraethyl ester*. |C,,H2.0,. Seeb1185....... 366.37 |nd (al) 
Q b1187|—,tetramethyl C,4H,,0,. Seeb1185...:... 310.26 |If (al, MeOH) 
ester* 4*'240 sh 
(3.96), 291 
(3.37) 
—|Benzenethiol* .... . see Benzene, mercapto-* 
Qb1188/1,2,3-Benzenetri- Hemimellitic acid.......... 210.15 |tcl pl (+2w), 
carboxylic acid* nd (w) 
2” 284 (2.9) 
b1190/1,2,4-Benzenetri- Trimelliticacid’®. }...0.0..... 210.15 | nd (w), cr(aa or 
carboxylic acid* al) A* 248 sh 
(3.9), 296 
(3.2) 
Qb1191/1,3,5-Benzenetri- Trimésic.atid: ©. ices s2%.05< 210.15 |prornd (w +1) 
carboxylic acid* A™ 288 (2.8), 
297 sh (2.6) 
b1192}—,,triethyl ester*. ..|C,,;H,,0,.Seeb1191....... 294.31 |prornd (al) 
2 b1193|—,trimethyl ester* .| C,,H,,0,. Seebl191....... 252.23 |nd (dilal) 4”! 
216 (4.61) 
b1194] —,2-chloro-*. ... . . CyH;ClO,. Seebl191...... 244.59 |nd or pl(w +1) 
b1195| 1,2,4-Benzenetri- C,H,O,. Seeb1190........ 226.14 | pr(w +2) 
carboxylic acid, 
6-hydroxy-* 
b1196} 1,3,5-Benzenetri- C,H,.O,. Seeb1191........ 226.14 |pr(w +1), 
carboxylic acid, nd (w +2) 
2-hydroxy-* 
bI197)1,3,5-Benzenetric Ft oe iiecceicio tances es ccsreee 318.30 |cr (w +3) 
sulfonic acid* 
—|Benzestrol........ see Hexane,2,4-bis(4- 
hydroxypheny!)-3-ethy!-* 
—|Benzhydrol ....... see Methanol, diphenyl-* 
—|Benzidine......... see Biphenyl, 4,4’-diamino- 
—|Benzidinesulfone. . . | see Dibenzothiophene, 2,7- 
diamino-, 9,9-dioxide 
2 b1198| Benzil............ Dibenzoyl. 1,2-Diphenyl-1,2-| 210.23 | ye pr (al) 
ethandione. Diphenyl- 4" 260 (4.3), 
_ glyoxal.* 330 sh (2.4), 
C,Hs;COCOC,H, 385 (1.9) 


m.p. b.p. 


°C °C Density 


56 126-9°3 


ADS Mam | stvesresorert lc <cetetate) tell atsvetst ssa 


85 (70) 
68.5-9.5 


le Og Bee S..ck. al looming [isc Serene ic 
OF, face ceetrelaelt atetra wttate, [ete saterarers 


SSE Wi Seetiterverars peters’ s afevels, | «i sremevetevete 
(109-11) 
TG S—BO:S'| sree cnerorete f ateteta =) sein | vie torenacalees 


ZOGS | II eleeterercs | ate Rievsvers [lento t ee 


380 (anh))| ee 2 Fh) oC Sete bac] sictrate ote 


KRESS Yoido orn olinmeba a salllbbhaces 4 
pV Re ado Bocuod ieee oll toa ooo 


285 (anh) | sub 
278 
(hyd) 

278-81d 


95-6 346-8d 
188'? 


1.0843°? 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-178 


Solubility 


B11, 235 


B11?, 136 


B11?, 31 
B11?, 32 


B11, 68 
B11?, 33 


B11?, 33 
B11',21 
B14', 721 


C51, 
6692 
B9?, 730 


B9?, 730 


B9', 435 


B9, 998 


B9, 998 
B9, 998 


B9?, 712 


B9?, 712 


B9?, 712 
B9?, 712 
B9', 430 
B9, 980 

B10, 580 


B10, 580 


B11’, 128 


B7?, 764 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, i a! Density Ref. 
Wt. | specific rotation Cc Cc other 
and 4,,,, (log &) solvents 
Benzil 
Q b1199| —,dioxime(antri). . . | «-Benzil dioxime. 240.27 | If (al or ace) PRY ET Ca he Canc) chal cae OS Oe] eee eae i i i B7?, 680 
Diphenylglyoxime. 42! 226 (4.20), aai 
240 (4.20) 
b1200] —,—(syn) ........ B-Benzildioxime .......... 240.27 |nd (al) 207d: HE BEREE al Sos acnden. | cece coer OURS ales .|NH3s B7?, 681 
A*'252 (4.41) alk s 
aas 
b1201] —,—{amphi)...... y-Benzil dioxime........... 240.271) ndi(al’-4- 1); \(aa) 164-67 9 |Reerrcred lipid ||lesiaieieeres i S |acal)S |S | peth 6, B7?, 681 
100 ligi 
(+al) alks 
CCl, 6 
b1202|—,monooxime(a). .|-- +--+. 22sec cee e eee eens 225.25 | If (dilal, bz, 137-8 2OOds map 1 Ee ote skeca | eseceuare nec ate é Vv v |...| 6 |chlsaav B7’, 678 
MeOH) lig 6 
2" 250 sh 
(4.01) 
[oat EY) eee oe 8 nl Ree A Set 6 mean Cee ocmaree 225.25 |prornd ORS BEC tat) ort) Se AOR ew. bree 6 |v |v fs | |ligé,chls |B7?,679 
(bz +4) (+ 4bz) 
4"'250 sh 113-4 
(4.01) 
E204 |=, OSazZone(Grsti) <cte| wrctereclsfarsictete @ arate cies ata aretare 390.49 |ye nd (al) 230 =) Rape Ge sill sere ceectee llnscstnrenses Re hos eet conti. |chiv® B15?, 72 
A"! 239 (4.6), 
295 (4.3), 
342 (4.6) 
1205 |= (syn) anche vt: leweaece ses mate ene Serene: 390.49 lye nd (bz-al) P| Oa ES 5.4 oe ickacomices Som bececamc tran So Salleeer | PO asa aao B15?, 72 
—|Benzilicacid...... see Acetic acid, diphenyl 
(hydroxy)- 
2 b1206| Benzimidazole. ... . Benzoglyoxaline. 1,3-Benzo- | 118.14 |rh bipym pl (w) | 170.5 1360182 HEE EP eas ecanen 5)v|6]|...] i |dilalkks  |B23?,151 
diazole. A” 245 (3.72), | (173) v' dil HClyv 
271 (3.79), ligi 
278 (3.78) 
b1207 |—,2-amino-....... C,H,N3. Seeb1206........ 133-154 |pl (WA 244g a IDO gl eesccteas sheet [a etobete tes. ecsur saraecere SOSH Ons TS! | ada eBrrcesute- B24', 240 
(3.83), 283 
(3.89) 
b1208 |—,2-hydroxy-..... o-Phenylene urea. 134.14 |If (w oral) S1Sa? Wee yet Ehren cane [ese ene 56 /v}]6]s | 6 falkd B24’, 62 
C,H,N20. See b1206 An 225°5 con HCls 
(3.86), 280 
(3.88) 
2 b1209 |—,5,6-dimethyl- . . . |C,H,)N2.Seeb1206 ....... 146.19 |(eth) A™?4¥=8 =| 205-6 L40F subi Fes occas) || ow eanecs Sat US| eS | api se CHL: C50, 
246 (3.59), 1087 
279 (3.66), 
286 (3.67) 
b1210|—,2-mercapto- .... |C;H,N.S. Seeb1206....... 150.20 |pl (dil al, 298: (304) ioeccts ary] tosterren peat: | seca, Bose ore Sonil pene fave Gate: |: a5) ovine cS B24?, 65 
aq NH3) 
b1211|—,1-methyl- ...... CaHgN2.Seeb1206........ 132.18 |nd (peth), 66 28675¢ $1 25425 01-6013 lea ese . |peth s* B23?, 152 
pl (al) 
4*!254 (3.78), 
274 (3.70), 
281 (3.70) 
Ob1212 |—,2-methyl- ...... C,zH,N2. Seeb1206........ 132.18 |prornd (w) DOT) pelcter tate cst lon crs encqerss [larereracs arava SU Path eyo PSE wba B237, 160 
A" 274 (3.81), 
288 (3.86) 
b1213|—,4-methyl- ...... C,H,N,.Seeb1206........ 1320182) pl (w)snd(bz), 1450 ei Sara eee feet on cienere SAW aS: 19554 | 2825, cons wateeeettat B23', 38 
A*' 247 (3.85), 
271 (3.60), 
279 (3.63) 
Qb1214|—,5-methyl- ...... C,H,N2. Seeb1206........ 132.18 |(w) A*!245 VY4P PS sehen ohsl l eraniers acetal nae Pata Shel Goma hetal sts, | scaco lider B23', 38 
(3.74), 277 
(3.71), 283 
(3.69) 
b1215 |—,2-methyl]-1(2- CigH,3N30,. See b1206 .... }303.32 |nd (al) 1620: GA He eter ECB en cncceret, « [e atoreioterer SESH ESau ee EVal|as B23, 150 
naphthyl)-5- 
nitro- 
b1216 |—,2-methyI-5- C,4H,,N30,.Seeb1206.... .26 |nd (al) 170-1 TES trees ect ea keen) retort TT B23?, 161 
nitro-1-phenyl- 
0b1217|—,6-nitro-........ C,H,;N;0,. See b1206 .14 [Ind (w) 209-10 isi) aValetedl ser | deelchitacs «| B232,154 
2"! 235 (4.30), | (205) 
302 (3.97) 
Qb1218|—,2-phenyl- ...... C,3HioN2. See b1206 : pl (aa, al-w), 293 (300) Sh |aacleee| co) IChlid B23?, 238 
nd (bz, w) aas 
4*' 240 (4.7), 
301 (4.35) 
b1219|4,5-Benzindane ... . |1,2-Cyclopentanonaph- oil 1 226 (4.89), 294-5757 |1.0662° Fie Pe eeerilleee Aa Pee fal rammed FTW E13, 13 
thalene. 279 (3.78), 
320 (3.17) 
b1220 |1,2-Benziso- nd (dil al or aa) ae eVed mak | FV: 6 jalky B27?, 87 
thiazole, 5- aay 
hydroxy-3- ligi 
phenyl- 
b1221 |Benzisoxazole, S |... ]... |ligé C4s, 
3-methyl- 2472 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-179 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form. 
wt. | specific rotation 
and 4,,,, (log «) 
1,2-Benzocarbazole 
B1222 |, 2-Bemzo-tee 64 | | eregeeteresesele ole w'n,ejeia retina te svelets 219.29 | (lig or MeOH) 
carbazole,3,4- 2°! 249 (4.36), 
dihydro- 320 (4.25), 
329 (4.36) 
bl 223)|\k-2-Bemzork= bo bil leyetera artelsictatekere loge, cicts.cte iaiets's 174.25 | 4° 249.6 (3.85) 
cyclooctene-3- 
one 
—| 1,2-Benzodiazole. . .| see Indazole 
b1224| 5,6-Benzoflavone. ..| B-Naphthoflavone ......... 272.31 | nd (al) 
A274, 315 
2b1225] 7,8-Benzoflavone. . .| «-Naphthoflavone .......-. 272.31 | ye pl (al), Ifor 
nd (dilal) 
A*' 280 (4.48), 
348 (3.74) 
B1226|3}4-Benzofltor= © |iscje\ctoisssicfersteietb iets /a:/olete’o/s ater 252.32 |nd (bz) 4"! 256 
anthene (4.54), 301 
(4.54), 338 
(3.96), 369 
(3.84) 
§1227/110,11-Benzo-4, | | st.0 car eetias adel. 252.32 lye pl (al), 
fluoranthene nd (aa) 
2*' 242 (4.60), 
318 (4.48), 
332 (4.04), 
383 (4.00) 
b1228 |11,12-Benzofluor- |... 1.2.2... cece eee tenes 252.32 | pa ye nd (bz) 
anthene 4*' 240 (4.75), 
308 (4.75), 
400 (4.16) 
Qb1229] 1,2-Benzofluorene..| Chrysofluorene ........... 216.29 | pl (ace or aa) 
"263 (4.86), 
296 (4.20), 
316 (4.14) 
b1230|—,9-phenyl- ...... GCssHie See b1229). 205 05s 292.39 | nd (aa) 
0b1231| Benzofuran ....... Coumaron. 118.14 | 42'245 (4.0), 
278 (3.3), 
285 (3.3) 
b1232|—,2(chloro- C,H,ClO. Seeb1231 ....... HGS.638 lie, seeni-cle creer 
methyl)-2,3- 
dihydro- 
—|—.,2,3-dihydro-... . | see Coumaran 
Qb1233|—,2-methyl- ...... G3H,O. Seébl231. 5.5. csdss 132.17 |4*'250 (4.1), 
275 (3.7), 
285 (3.7), 
310 (2.5) 
Qb1234|—,3-methyl- ...... COHN OuSeebi23 lie. ea ces 132.17 |42!248 (3.97), 
276 (3.40), 
283 (3.40) 
b1235|—,5-methyl-...... CoH,O: Seeb1231 «4... 40. 132.17 | A*!245 (4.01), 
288 (3.47) 
Qb1236|—,7-methyl-...... CoH: See bl231s aces ee 132.17 | A*'244 (4.03), 
282 (3.25) 
Qb1237|Benzohydroxamic |....................222005 137.14 |rh ta, If (eth) 
acid 2"! 270 (3.6) 
—|—,amide......... see Benzoic acid, amidoxime. 
b1238|—.,2-hydroxy-..... Salicylhydroxamic acid. 153.14 |nd (aa) 
C,H,NO3,. See b1237 
2b1239| Benzoic acid ...... Benzenecarboxylic acid. 122.13 | mcllfornd 
A*'227 (4.06) 
b1240|—,4-acetamido- p-Benzoyloxyacetanilide. 255.28 |nd (al) 
phenyl ester C,;H,;NO3. See b1239 
b1241 |—.2-acetylphenyl |o-Benzyloxyacetophenone. |240.26 |nd (al) 
ester C,5H,203. See b1239 
b1242|—4-acetylphenyl |p-Benzyloxyacetophenone. {240.26 |nd (al, aq 
ester C,5H,203. See b1239 MeOH) 
2b1243|—,allylester ...... C.H;CO,CH,CH:CH,..... 162.19 lye 
2b1244|—,amide......... BenZAMide biisccati vuaea eae 121.14 |mel pr or pl (w) 
4" 225 (4.0), 
270 sh (2.8) 
61245) —,—,N(3-chloro-2-] C,4H,2CINO. See b1244....|245.71 |nd (al) 
methylphenyl)- 
b1246 ——.N,N- N-Benzoyldiphenylamine. 273.34 |rh pr (al), nd 
diphenyl- C,;H;CON(C,H;)2 
Q2b1247 Pee GeH,CONHG oH tae. odes 247.30 |nd (al or aa) 
thyl- 


m.p. f 
°C °C Density 
ee I A ol ea as | 
BSG Aon CE |S Ol RSP fa 
167-8 |eseviecd ie cera eell sede 
157-9 MAR aahteeec | cores tae 
(167) 
168 |) RPE eet etary rer fl etsierel ators 
166 MPMESRR le cet cctec Maceemieee 
217 ASOT ALBIS Lease. 
189-909 14133790 te fae § 
(398758) 
OSS 9 Na SRRs ea] aa cieeues |e entero 
<-18 |17476° 1.091329 |1.5611!” 
62-315 
41-2 118-9!" | 1.219672 |1.56207° 
Rade acters 197.3- 1.05403° |1.5495?? 
.876° 
93-47° 
fais. 196-7742 | 1.054033 |1.5536'° 
862° 
s eaheatents 197-9 1.0603'° |1.5570'° 
ga. 
AAA Api asis 190-1 1.0490'° |1.5525"” 
131-2 (ori PUBS iota arn oeksrce 
HGS. © BYR AS al SH coiaiaceraterenf gi storeietans 
122.4 24976° 1.265935 |1.504!3? 
15382 1.074913° 
(100 
sub) 
LTD) |] sc S RRA | Pevcbtarnt. ofa Seoreaate 
88, Ls SRA Rial RAL [sn 
135-6 yeh Rent Sl ctclare: srobers, ||stecareraretace 
ra Seyler 242 (228) |1.0578{3 |1.51787° 
132.5—3.5|}290 11,079233° |S. vesicles 
1.3414 
173.) AWE RRRE Ie) [isso 2, vibcre. | \Sleretare totes 
180: woe 14) Ue, AR EG eich arte s'll sietstcteletele 
1) ey A BEE OOO | > COS OO clare erro ic 


b.p. 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-180 


Solubility 


v" | consulfs 
(bl) 
sulfs (ye) 


Ref. 
P other 
ace solvents 


B207, 315 


Am 76, 
5462 


B17, 414 


B17?, 414 


El4s, 
569 


El4s, 570 


El4s, 573 


E14, 299 


E14, 299 
B17?, 57 


C40, 
3755 


B17?, 59 


B17', 26 


B17', 27 
B17, 61 


B9?, 213 


B10’, 60 
B9?, 72 


Am 70, 
2705 
B9?, 133 
B9?, 133 
B9?, 93 
B9?, 163 
B12?, 455 
B12?, 155 


B12?, 525 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
forin, 
specific rotation 
and A,,,, (log e) 


Mol. 
wt. 


Benzoic acid 


b1248) ——,N(2-nitro- 
phenyl)- 


b1249| —,—, N(3-nitro- 
phenyl)- 
b1250| —,—, N(4-nitro- 
phenyl)- 
Q b1251| —,—,N-phenyl-... 
b1252| ——,M(2-tolyl)-.. . 


b1253)—_,—,N(3-tolyl)-.. . 
b1254| —,—, M(4-tolyl)-.. . 
b1255|—,amidine 


Q b1256 2A Si sarethondd 


b1257|_,_,N,N- 
diphenyl- 


b1258|—,.-,—,hydro- 
chloride 


b1259|—,.—.N,N- 
diphenyl- 


61260|—,—, N(1-naph- 
thyl)- 
b1261|—,amidoxime..... 


0 b1262|—,anhydride...... 


b1263 |—sazide. :....). ....% 
b1264|—,benzoylmethyl 
ester 


Q b1265|—,benzylester .... 


b1277|—,2-hydroxyethyl 


Q b1278|—,2-hydroxyphenyl 


b1279|—,3-hydroxyphenyl 


C,3H;oN20;. Seeb1244 .... 


Cy3H,oN20;. Seeb1244.... 


C,3;Hi9N20;.Seeb1244.... 


Benzanilide. 
CsH;CONHC,H; 


C,4H,3NO. See b1244 


C,4H,,NO. See b1244 

C,4H,3NO. See b1244 

Benzamidine. 
CsH;C(:NH)NH, 


CsH;C(:NH)NH,.HCl.... 


CsHsC(:NH)N(C,.Hs)2 


CsHsC(:NH)N(C,.Hs)2-HCl. 


CsHsC(:NC,H;)NHC.H; . . 


C.HsC(:NH)NHC,oH3..... 


Benzamidoxime. 
C.H;C(NH;2):NOH 

Benzoic anhydride. 
(CsH;CO),0 


Benzoyl azide.C,;H;CON;.. 

«w-Benzoyloxyacetophenone. 
C,.H,;CO,CH,COC,H,; 

CsH;CO,CH,C,Hs........ 


Benzoyl bromide. 
C;H;COBr 


CGH; CO,C,H3 sis s oe ys 
Benzoyl chloride. C;H;COCI 


C,H;CO,CHCICH, 


CsH;CO,CH,CH,Cl....... 


C,3H,,.0,. See b1239....... 
Ethyl cellosolve benzoate. 
CsH;CO,(CH,)2,0C,H; 


(CGH. CO, G, Miami ticciest- 


Benzoy] fluoride. CsH,;COF . 
C.HsCO,(CH2)sCH3 


Benzoyl hydrazine. 
C;H,CONHNH, 


1,2-Ethanediol 
monobenzoate. 
C.H,CO,CH,CH,0H 
Pyrocatechol monobenzoate. 
C,3H 1903. See b1239 
Resorcinol monobenzoate. 
C,3H,003. See b1239 


gold-ye nd (al) 
A*' 246 (4.3), 
354 (3.5) 

pl(C;H,,OH) 
A*' 262 (4.3), 
319 sh (3.2) 

yend (AcOEt) 
A*"321 (4.3) 

If (al) 
A" 222 (4.19), 
267 (4.20) 

rh nd (AcOEt- 
ace) 

mcl pr (dil al) 

rhnd (al) 

If (al) 
A” 229 (3.96), 
268 (2.91) 

rh pr (w +2) 


242.24 


242.24 


197.24 


211.27 


211.27 
211.27 
120.17 


156.62 


272.35 |rh pl (eth) 
Aa IN C995 
(4.24), 270 
(3.8) 

308.82 
A" 225 (4.24), 
270 (3.8) 

nd (bz oral) 
pr (al) 

Pho IN HCI 273 
(4.11) 


pl (al) 


272.35 


246.32 
136.17 |mcel pr (w) 
2” 250 (3.73) 
pr (ethy 
APeth 238 
(4.52), 277 
(3.41) 
pl (ace) 
pl (dil al) 


226.24 


147.14 
240.26 
212.25 Ind orlf 
A*' 229 (4.2), 
267 (3.0), 
272 (3.0), 
280 (2.9) 


185.03 


178.23 
140.57 


184.62 


184.62 


204.27 
194.23 


AS* 228 (4.08), 
273 (2.94), 
280 (2.86) 


150.18 


ee die reais 6 Goo 

A*! 228 (4.05), 
273 (2.94), 
280 (2.85) 

pl (w) 
41 N NaOH 965 
(3.72), 280 
(2.16) 


136.17 


pr (dil al) 
APr'OH 320 
(1.38) 


mcl pr or nd (al)| 223d 


146-7 


141 


80 


42-3 


118.5 


PA TSO OE USS YS cnet 
sub 
Rerigrad 4 1.20515 Sensietcrenere 
Manse 34 117025 ays staye 
232 Te2O2 elec 
3607°° 1.198915 11.5767*5 
OX | srsreretedsto's lleva cavteysio.s 
323-4769 |1.112125 |1.56807° 
(cor) 
170-11! 
218-9 1.570'5 1.586875 
48— 
50°-95 
250.37°° |1.0007° |1.494075 
197207599) 12292029) 11-55377° 
Me 
134°° WE172209 | arate excess 
25ATAFAE AS ccs orsisters lsrvie-aletaicne 
118-20? 
285 1.04297° {1.520075 
260-1759 |1.058533 |1.49697° 
2r3re° 1.04683° |1.50077° 
871° 
154-5 SAPO Por eteererete 
PAP Hike 1 Aor ond Geeroeae 
139-40° 
DOTA.” © Bileiteryeveeeie Neioiersie here 
1502182 ob rrstarate Als ctorerecs et 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-181 


a8 


Ref. 


sate eraina| ataree rete tte ke B12', 342 
chlv B127, 380 
BS AAAS chli B12?, 391 
Bee | eee aaé B12?, 152 
tell Hees 3 Reo! lt cetchneeracieee B12?, 441 
gcocp | Sieae | eseseif Sasesnye ie ere B12', 400 
tad Was Bl eA a (arse Serta B12?, 505 
ci | nee Apel Utes caret B97, 199 
ME | cohen B9?, 199 
s Su awe. B12?, 155 
teh tiate te B12, 270 
Valor ell abe pete Bete ct B12?, 157 
el on oR ieee B12, 
1233 
Vv s |chls B97, 214 
ligi 
SFist lease ligi B9?, 147 
aia allele one. B9?, 219 
Velev || vo (ehlv B97, 133 
s | s | s |MeOHs_ |B9?, 100 
chls 
peths 
co eh Fon 7 lea Wegener esesre B9?, 162 
off ol (eat ee ery ce oad B97, 90 
(ee) s |CS,s B9?, 159 
Pelllee Ale aporeae ae. B9?, 127 
V7 eck laciteete ce ane B9?, 90 
salle. leas soe B9!, 65 
v{|v]os josv Am 54, 
4370 
co] s s |chls B97, 88 
peths 
Se es oe Meicac a! Vesta kcuceeaore B9',94 
$y Ways 2 lieth staves, aio B9?,93 
56] 6 chl 5 B97, 214 
BAAS Gat eoeccn a B9?, 108 
poet ioe A esecdl Ipecac B9, 130 
Rate MY eats |]. chlv B97, 113 
aav 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


other 
cs solvents 


Synonyms and Formula 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


b1280|—,4-hydroxyphenyl| Hydroquinone 


b1281 


Benzoic acid 


ester 


—,iodide....... 


monobenzoate. 
C,3H 003. See b1239 


..|Benzoyliodide.C,H;COlI... 


Qb1282|—,isobutyl ester... |Cs;H;CO,C,H§...........- 
Qb1283|—,isopropylester..|CsHsCO,C3H}5..........-- 


b1284|—,2-methoxyethyl 


ester 


C<H,CO,(CH;),0CH,....- 


b1285|—,2-methoxy- Guaiacyl benzoate. 
phenyl ester C,4H,203. See b1239 
Q b1286|—,methylester....}C;H;CO,CH; ............ 


0 b1287|—,3-methylbutyl 


b1288 


b1289 
2b1290 
b1291 


ester 


—,methylene 
diester 


b1292|—,2-nitrobenzyl 


b1293 


ester 
—,3-nitrobenzyl 
ester 


b1294|—,4-nitrobenzyl 


2b1295 


ester 


b1296|—,1-phenylethyl 


b1297 


2 b1298 


2 b1299|—,propylester .... 


b1300 


b1301 


b1302|—,3-tolylester .... 
2 b1303|—,4-tolylester ... 


b1304|—,2-acetamido- . . 


b1305|—,3-acetamido- . . 


2 b1306|—,4-acetamido- . . . 


b1307 


b1308 


b1309|—,2-acetyl-..... 


b1310|—,4-acetyl-....... C,H,0;. See b1239 
b1311]—,—,methylester . 


b1312 


2 b1314|—,2-amino- 
2b1315|—,—, amide 


2b1316|—,—,butylester. . . 
0b1317|—,—.ethylester .. 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


ester 
—,2-phenyl- 
hydrazide 


—,4-phenyl- 


phenacyl ester 


—,tetrahydro- 
furfuryl ester 


—,2-tolylester .... 


—,2-acetamido- . . 


4-ethoxy- 
—,5-acetamido- 
2-ethoxy- 


—,5-allyl-2- 
hydroxy-3- 


—,1l-naphthy]l ester 
—,2-naphthyl ester 
—,nitrile....... 


—,phenylester . . 


Isoamyl benzoate. 
Cs,H;CO,(CH,)2CH(CHs3)2 


Methanediol dibenzoate. 
(C,;H,;CO,)2CH, 


CoH CO, Cighine recs 
CGH CO, Cio ieee <r .sde 


.. |Phenyl cyanide. Benzonitrile. 


Ci4H1,NO,. Seeb1239..... 
C,4H,,NO,. See b1239..... 


C,4H,,NO,. Seeb1239..... 


GH -GO:G Hone 


CsH;CO,CH(CH3)C,H; ... 
1-Benzoyl-2- 
phenylhydrazine. 
C,HsCONHNHC,H, 
C,4H,202. See b1239....... 
C,4H,20,. Seeb1239....... 
. | C,4H120,. Seeb1239....... 


. |CoHyNO3. See b1239....... 


- |CoHgNO3. See b1239....... 
CoHoNO;. Seeb1239....... 
- |Cy,H,3NO,. Seeb1239..... 


C,,H,3NO,. See b1239..... 


.. |CoH,O3. Seeb1239........ 


CioH 003. Seeb1239....... 


Eugenic acid. 
C,,H,2,0,. See b1239 


.. |Anthranilic acid. 


C,H,NO,. See b1239 


-. |C,H N20. Seeb1244....... 


C,1H,sNO,. See 1239 
. |CoH, NO}. See b1239 


A*' 228 (4.01), 
273 (2.89), 
280 (2.80) 


(al) 47'224 
(4.2), 271 (3.6), 
4*' 227 (4.09) 


4*! 228 (4.09), 
273 (2.96), 
280 (2.88) 

nd or pr (eth) 


plor pr (al-eth) 

nd or pr (al) 

A*'222 (4.11), 
230 (4.04) 


nd (dil al) 


mcl pr (eth-al) 
2" 265 sh (3.3) 


pr (al), nd (w), 
If (dil al) 
A" 279 (3.5) 


A273 (3.3) 
2276 sh (3.2) 


pl (eth-al) 
2275 sh (3.4) 

nd (aa) 4"'221 
(4.41), 252 
(4.13), 305 
(3.67) 

nd (al) A"' 297 
(3.2) 

nd (aa) 4*' 268 


(4.3) 
nd (alor 
MeOH) 
nd (w) 


nd (w), pr (bz) 
A"! 228 (3.9) 

nd (w) 

nd (w) 


pl(w +1) 


If (al) A"! 247 
(3.83), 332 
(3.65) 

If (chl or w) 
A" 250 (3.8), 


A"! 225 (4.3), 
250 (3.85), 
338 (3.7) 


248-50 


256.5 
(250d) 
199d 


190 
114-5 


210 
95 


85-8 
(+1w) 
127 
(anh) 

146-7 


110-11.5 


C-182 


Density 


1.74818 
0.99902° |........ 
1.017218 


1.089133 


199.67°° |1.08882° |1.5164?° 
96-874 
262.37°° |1.00402° |1.4950?° 


31476° | 4.2353° 
(299) 
1892 1.110818 


1.02303° 


300-275 |1.1372° 
138-40? 
307-8778 |1.114'° 


2687 1.117429 |1.5646?° 
145-7! 


Ref. 


B9, 129 
B9?, 112 
B9?, 87 


B9?,92 


B9?, 127 


B17?, 107 
B9?, 98 
B9?, 99 
B97, 99 


B14’, 219 


B14?, 241 
B14?, 264 
B14',657 
B14, 583 

B10?, 479 


B10?, 480 
B10, 695 


B10', 215 


B14?, 205 


B14’, 210 


B14?, 209 
B14’, 209 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula Mol. form, TEP bp. Density 
wt. |specific rotation C c other 
and d,,,,, (log &) solvents 
Benzoic acid =I, 
Q b1318} —,—,isobutylester | C,,H,;NO,.Seeb1239..... 193.23. | Secchi secs sete pe ciont L56=7S8 | Seek || seen oneal tes Bree icotevet| teiistei|i rete seratetenets 
Q b1319| —,—,methylester .| CsH,NO,. See b1239....... 151.17 | A*!248 (3.7), 24-5 2567©° 1168222) [10581029 1 OW wlll aliens) rete] ete 
341 (3.7) aStos 
b1320| —,—,nitrile....... o-Cyanoaniline. 118.14 | ye pr(CS,), 51 26308! SM) So aoe cell canter 6) vivivl|v{Pyv 
C,H.N2. See b1291 nd (peth) chlv 
A245 (3.8), pethi 
325 (3.7) CSiVv 
b1321| —,—,phenylester..| C,,;H,,NO,. See b1239..... 213.24 | nd (al) TOR) PIR oa RH Bk Aotae 4 Sie oyster OM VASE CSAS Ire. ll reels 
b1322) —,—,propylester. . | CjoH,3NO2. See b1239..... VD 22 Wester se ctapcieteve.c | ove cinerea PA 8 eae A ae re cree nc (Peseta Hoe sl] Sais || SSE 
Q b1323| —,3-amino-....... C,H,NO;. Seeb1239....... 137.14 | yend (w) 4"! 174 (180) |sub dd VES1OS% |store as 6] 5} s | v] i |chld,v* 
241 sh (3.85), So 162 MeOH v 
319 (3.32) 
b1324| —,—,amide ...... C,H,N.0. See b1244....... 136.17 | yemel nd POBO  ieecheetetate “alll celarstclere ie lf iuiztnialet ates SS Hos 6 |chloé 
(+1w), nd (hyd) 
(bz) A"! 240 113-14 
sh (3.8), 310 (anh) 
(3.3) 
© b1326| —,—,ethyl ester . . .| CgH,,NO2. See b1239...... 165.19) ere crs eke eiatersil Lem eters s 294 HAZ CO TEs Ih alle \aall sail on. albecallomecdacoc 
160-1° 
b1327|,—.methylester .] CJH,NO,. See b1239....... 151.17 |1f 4° 250sh 39 (53-4) |152—312 -| 1.2327 |........ viv v |chlvligs 
(3.7), 323 peth6é 
(3.3) 
b1328|—,—nitrile....... m-Cyanoaniline. 118.14 |nd (dil al or 53-4 2ES=O0T SSSA slick SP Oe via) CSaSe 
C,H.N2. See b1291 CCL) 47!250 Sh chlv 
(3.8), 320 
(3.4) 
Q b1329|—,4-amino-....... C,H,NO,. Seeb1239....... 137.14 |mcl pr (w) 188-9" | eeaee 13:7425) > lsat SUNS Milas i |chli,v' 
A*! 220 (3.95), vi 
289 (4.27) 
b1330|—.—,amide ...... CjHgN.0. See b1244....... 136.17 | ye cr(+ 4w) SESY | US temteretetell teisresusts Wall tatetsadye ta O11 8 SP Mec ell stella erateaustei ate 
43285 (4.3) 
b1331|—,—,—., N(2- Procaine amide hydro- 27LI9 er A~ 278 LO5S—9 0 cil epssveyecsia ts |lltcte rs les ps ilies les eiess Vols i i |chlé 
diethylamino- chloride. C,,H,,N;0. HCl. (177-9) 
ethyl)-, hydro- See b1244 
chloride 
b1332|—,—,—, N-phenyl- |C,3H,.N,0. Seeb1244...... 212.25 | 221295 (4.1) 13526, hel Me el CRI ce ha SU A eA ee Se 
© b1333;—,—. butyl ester. . . | Butesin. 193.25 |(al or bz) 58 i fe aE ate ee bee Race i s s s |chls 
C,,H,;NO,. See b1239 
b1334|]—,—,—_picrate .. . | C.3H33N;0,,. See b1239 ...|615.60 |ye pw US ot coer Roirocicicr ich! Ciciorigcicis os s s s |chls 
Qb1335|—,2-diethyl- Novocaine. Procaine. 236.32 Ind (w+2),pl [SUC 2W)ieciwc ciclls s wieteehid lors were cue OS | Spel] St eRis 
aminoethyl ester C,3H29N202. See b1239 (lig or eth) 61 
A’ 221 (3.90), 
290 (4.23) 
Qb1336|—,—,—.,hydro- Novocaine hydrochloride 272.78 jnd(al),mclor?|156, ness ee O.7078% > eeennnne ves Pees Wie. chl 6 
chloride Procaine hydrochloride. tcl pl (w) 
C,3H29N20,. HCI. 
See b1239 
Q b1337| —,—.,ethyl ester . . . | Benzocaine. 165.19 |nd (w), rh (eth) | 92 S102 Pe RAGE hniakae Lye dey chls 
CoH,,NO,. See b1239 A"! 292 (4.4) acs 
Q b1338]—,—,methyl ester .| CsH,NO,. See b1239....... 151.17 |lfornd (aq VTA) SA ere ree Sac ORS ict cree oe Ie Sate ret oie lltake wll in ails cee ete 
MeOH) 2” 
294 (4.3) 
b1339| —,—,nitrile....... C,H;N,.Seeb1291........ 118.14 | pror pl (w) B67") eee Path hc lh nendt 6} vivividv {chiv,aav 
A" 275 (4.3) vi lig 6 
CS, 6 
CCl, 6 
b1340} —,—,phenylester. .}C,,H,,NO,. See b1239..... 213.24 |nd (al) UTS, NG Beis i craararncges Voces aise Bre (ee i) Va Be Pe crtiy 
b1341]—,—,propylester. . | Propaesin. C,pH,,;NO>. 179.22 |pr He Baoo cen |eapnoe toll Beecrese dbjiviyv v |chlv 
See b1239 
b1342|—,—.2,2,2-trichlo- |C,H gCl,;NO2. See b1239....|268.54 |nd (peth) STEP \eaucteheeal eas Bless siateatets i Sa a ea a oar 
roethyl ester 
b1343|—,2-amino- C,H,Cl,NO,. See b1239.... | 206.03 |nd (aa) 2SFaB 2 Ui. ened tticters te foteal is foelare cues atv aly: 6 |chis 
3,4-dichloro- (242) aa 6,s" 
2 b1344|—,2-amino- C,H;Cl,NO,. See b1239... . | 206.03 |nd or If (al) DITEDd Aa eetetee eed arateyshere bes lf rors fysiereis PVN Vill eve aS: OSV 
3,5-dichloro- 
b1345|—,2-amino- C,H;Cl,NO,. See b1239.... | 206.03 |nd (w or aa) 155 SUD MI Bl teense Nisc mtetierare v' | v | v | v | v" jaas? 
3,6-dichloro- 
b1346|—,2-amino- C,H;Cl,NO,. See b1239....|206.03 |nd (aa) Zid—4 Onde siete kins Pes kes cst o/s Wes aas 
4,5-dichloro- 
b1347|—,4-amino- C,H;Cl,NO,. See b1239.... | 206.03 |(al) A-?4=! 29 LRM IKesteferersteith |'s sforreteh let ae wieis's fron 5 |chléaad 
3,5-dichloro- 220 (4.34), s" peth 6 
280 (4.17) 
b1348 | —,6-amino- C,H;Cl,NO,. See b1239....|206.03 |nd (MeOH) V7G=Jd: CHER Peete ie line aie Be-5 liter evs 6 STD] vailiey, MeOH v 
2,3-dichloro- aav 
2 b1349|—,2-amino- C,HsI,NO,. See b1239..... pr (al) Z32—3)) LR ethereal |isrersoce oe |[lerciesreei sie iO omiey: él ees 
3,5-diiodo- 
b1350|—,—,ethylester .. .| CJSHoI,NO,. See b1239..... pr (al) LOL PDS esa dccac tne el cea] (Oo Pere diveil ood ovens 
b1351|—,2-amino- C,H;I,NO,. Seeb1239..... cr (dil NH3) 210-20d' 4) ser aarend | av ee ses Viowaeess See pretences 
4,5-diiodo- 


b1352 


—,—,ethylester... 


C,HI,NO,. See b1239 


137 


pr (al) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-183 


Ref. 


B14?, 209 
B147, 208 


B147, 210 


B14?, 210 
B142, 209 
B142, 237 


B14", 559 


B14?, 239 


B14?, 238 


B14?, 240 


B14’, 246 


B14, 425 


C54, 428 


B14, 425 
B14’, 249 


B14’, 249 
C54, 428 


B14?, 251 


B142, 248 


B14?, 247 


B14', 570 


B14', 568 
B14’, 248 


Am77, 
1575 
B14, 367 
B14', 549 
B14, 367 
B14', 549 


B14’, 271 


B14, 368 

B14’, 233 
B14', 555 
B14', 555 


B14', 555 


2 b1353 


b1354 
2b1355 


b1356 


b1357 


b1358 


2b1359 


2b1360 


0 b1361 


b1362 
b1363 
2b1364 
b1365 
2 b1366 
b1367 
b1368 
b1369 


b1370 
b1371 


b1372 
b1373 
b1374 


b1375 
b1376 


b1377 


b1378 
Q b1379 


b1380 


b1381 
b1382 
b1383 
b1384 
Qb1385 
b1386 
b1387 


b1388 


Name 


Benzoic acid 


—,4-amino- 
3,5-diiodo- 


—,—,ethylester... 
—,2-amino- 
3-hydroxy- 


—,2-amino- 
4-hydroxy- 


—,2-amino- 
5-hydroxy- 


—,3-amino- 
2-hydroxy- 
—,3-amino- 
4-hydroxy- 


—,—,methylester . 


—,4-amino- 
2-hydroxy- 


—,4-amino- 
3-hydroxy- 
—,—,methylester . 


—,5-amino- 
2-hydroxy- 
—,2-amino- 
4-iodo- 
—,2-amino- 
5-iodo- 
—,2-amino- 
3-methyl- 
—,2-amino- 
4-methyl-, nitrile 
—,2-amino- 
5-methyl- 
—,—,nitrile....... 
—,2-amino- 
6-methyl- 
—,—,nitrile....... 


—,3-amino- 
2-methy]-, nitrile 
—,3-amino- 
4-methyl- 
-—-Mitrile-....... 
—,3-amino- 
5-methyl-, nitrile 
—,4-amino- 
2-methyl- 


—,—nitrile....... 

—,4-amino- 
3-methyl- 

—,—nitrile....... 


—,5-amino- 
2-methyl- 
—,—Nnitrile....... 
—,4-amino- 
methyl-, nitrile, 
hydrochloride. 
—,2-amino- 
3-nitro- 
—,2-amino- 
4-nitro- 
—,2-amino- 
5-nitro- 
—,2-amino- 
6-nitro- 
—,3-amino- 
2-nitro- 


'CgHoNO3. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


C,H,1,NO,. Seeb1239..... 


CoHol,NO2. See b1239..... 
C,H,NO3. Seeb1239....... 


C,H,NO;j. See b1239....... 


C,H,NO3. Seeb1239....... 


C,H,NO3. See b1239....... 


C,H;NO;,. See b1239....... 


$6¢.61239 5. cites 


C,H7NO;. Seeb1239....... 
C,H,NO,. Seeb1239....... 
Orthoform. C,H,.NO;. 
See b1239 

C,H,NO . Seeb1239....... 
C,H,INO;. See b1239...... 
C,H,INO,. Seeb1239...... 
C,H ,NO,. Seeb1239....... 
CsHgN2.Seeb1291........ 
C,H oNO,j. Seeb1239....... 


C,H,N,. Seeb1291 ....5 50 « 
C,H,NO,. See b1239....... 


CaH,N,.Seeb1291........ 
CaH,N,.Seeb1291........ 
CgH NO). Seeb1239....... 


CsH,gN2.Seeb1291........ 
CgHgN,.Seeb1291........ 


CgH NO. Seeb1239....... 


C,HsN2.Seeb1291........ 
C,H NO). Seeb1239....... 


C,HsN,. Seeb1291........ 


C,H,NO,. See b1239....... 
CyHgN,.Seeb1291........ 
CsHgN,. HCl. Seeb1291.... 
C,H,N20,4. See b1239...... 
C,H,N,0,4. See b1239...... 
C,H_.N20,. See b1239...... 
C,H6N20,4. Seeb1239...... 


C)H.N20,. See b1239...... 


Mol. 
wt. 


388.93 


406.99 
153.14 


153.14 


153.14 


153.14 


153.14 


167.17 


Hen 


182.14 
182.14 
182.14 
182.14 


182.14 


Color. 
crystalline 
form. 
specific rotation 
and J,,,, (log «) 


nd (aa-NH;) 


nd (al) 

If (w) J0:5N NaOH 
230 (4.27), 
331 (3.63) 

nd (w) 4"! 261 
(4.04), 320 
(3.78) 

vt pr (w) A"! 
250 sh (3.7), 
360 (3.5) 


pr(w +1) 
A* 253 (3.84), 
297 (3.54) 
(i) nd (bz or aa) 
(st) 
(ii) nd (chl) 
(unst) 
nd, pl (al-eth) 
A" 237 (3.89), 
279 (4.09), 
305 (4.12) 
pl (dil al) 


pl (bz, w) 

nd (w) 

pr (dil al) 

nd or pr (dil 
al) 

nd (al), pr (w) 

If (dil al) 

If (al), nd (w) 


cr (dil al) 
nd (MeOH) 


ye pr (bz), (w) 
nd (w) 
nd (al) 


pr (al) 
nd (lig) 


nd (a) 
Awe =3.6 95 
(3.98), 288 
(4.08) 

rhcr (al) 

nd (w) 


nd (w) 
4” 240 (3.89), 
320 (3.58) 

pr (w) 


nd (peth) 

pl (al) 

yend (w) 

Og pr (dil al) 

If (al), yend 
(w, dil al) 

ye nd or If (w) 


ye nd (w, dil al) 


>350 


148 
164 


148d 


252d 
(darkens 
235) 

235d 

210 (anh) 


(i) 143 
qi) 111 


150-1d 
(240) 
216 
120-1 
(142) 
283 
208d 
210.5d 
172 


94 


269 

268-70 
(280) 

184 


156-7 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-184 


Solubility 


Ref. 
other 
ace solvents 


PhNO,6 | B14, 439 
AcOEt 6 
aai 

B14, 439 


chls B14?, 355 


chl,tod | B14’, 359 


B14’, 357 


B14?, 350 


B14, 593 


B14’, 360 


B14, 579 


B14’, 356 


B14?, 356 


B14?, 352 


B14', 554 


B14’, 233 


B14’, 290 


B14’, 291 


B14’, 291 


B14, 482 
B14’, 290 


B14’, 290 


B14, 477 


B14, 487 


B14, 487 
B14', 600 
B14, 477 


B14', 598 
B14’, 290 


B14', 600 


B14’, 290 


B14’, 290 
B14, 488 


B14’, 233 


B14?, 234 
chli,xyli |B14?, 234 
chléaav |B14',557 


B14, 414 


aas' ligi 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, mp. b.p. Density pe | 
wt. | specific rotation c Cc other 
and 4,,,, (log «) w | al solvents 
. *. aH | a 
Benzoic acid 
b1389| —,3-amino- C,H.N,0,. See b1239...... 182:14 |red plornd (al) {298d al saat SAGE wefan cte ce 6] s 
4-nitro- 
2 b1390| —,3-amino- C,H.N,0,. See b1239...... 182.14 | ye pr (w) 2OSH1O> RSet warcterstee||S ete ssteyere 5 | s* 6 |CS,6 
5-nitro- aay" 
b1391| —,4-amino- C,H,.N20,. See b1239...... 182.14 |rednd(w), pr |Z39.Sd' Us TP le wc cen lemaenen Seoes 6 jaas 
2-nitro- (dil aa) 6 
b1392| —,4-amino- C,H,N,0,. See b1239...... 182.14 |red-yend(al) |284d° ~~ GHOSE cWieee esses [eicere cas i) ro" Vv aas 
3-nitro- 
b1393|—,5-amino- C,H,.N20,. Seeb1239...... 18Z.14ivend or pr(wy 235d" iN. earcucdleamieaaers less cee ol s Vv aas 
2-nitro- 
Qb1394|—,3-amino-2,4,6- | C,H,Br,NO,. See b1239....| 373.84 |nd (w) TP TIRSHS! 8 ME se msereriel|| nesters oll (OM arenae SHAW Bestel sboillenc-ol eco cee 
tribromo- é 
b1395|—,2-benzamido- .. . | C,4H,,NO 3. See b1239..... 241.25 |nd (al or bz) Nth ae ae anteeicrctona| | nek aeier care (caren ra S72 itary | ate tees os osc 
b1396| —,3-benzamido- . . . | C,,H,,NO;. Seeb1239..... 241.25 | red pr (al) “eyo a AE ete TS1OSE . 5.0 PER 1S. MESPPAS UL fl aoc | s. oRRRI 
b1397| —,4-benzamido- .. . | C,4H,,NO 3. Seeb1239..... 241.25 | nd (al) DTS ae il Moretctevcrs ail tevareteia PAs |e asane erst OATES: .../aas 
Q b1398|—,2-benzoyl-...... 2-Benzophenonecarboxylic | 226.24 |tclnd(w +1) 127-9" WS eh Se Rel Sateen. Ie. eae v Sf | eevee 
acid. C\4H,.03. See b1239 ANB OAS EI Os (anh) 
234 (4.05), 93.4 
278 (4.08) (+w) 
b1399|—,—, amide ...... C,4H,,NO,. Seeb1244..... 225.25 |nd (to) LOS (CONN Nie 2st HE. 25. SEL LW v |tos* 
61400} —,—.ethyl ester ... | C,¢H,4O3. See b1239....... 254.29 | rh pl (dil al) S85 OW e oe cies ¢ 122155) 10-5605> Tom |Uv? [WV lisse! eve sulfs 
© b1401|—,—,methylester . | C,,;H,.0;.Seeb1239....... 240.26 | pl or mel pr 52 350-27°° | 1.190339 |1.5917° Beh VR MEV ere. |\ece.s sulfs 
(dil al) AMeO# 
: 247 (4.22) 
b1402|—.,3-benzoyl-...... 3-Benzophenonecarboxylic | 226.24 |nd (w), fi(dil 161-2 SUB AMD Mls carcedtes Pawns os @ 108 5 |tod 
acid. C,4H,.0;3. See b1239 al) ist 
2b1403|—,4-benzoyl-...... 4-Benzophenonecarboxylic | 226.24 |nd (dil aa), 198-200) isUDs) go Histor cients fies serene ovies 6 |chléaas 
acid. C,\4H, 903. See b1239 pl(al), mellf | (226-7) 
(w) 
b1404|—,2-benzoyl- C,4H,ClO3. See b1239 ..... 260.68 | cr (xyl) 180.5: Nai tem ey Oa. bER hs ee s chls 
4-chloro- lig, CS, 6 
b1405|—,2-benzoyl- C,sHsCl,O3. See b1239..... 378.05 |nd (MeOH) SORE a | SCARY. le OE? tee |e MeOH s* 
3,4,5,6-tetra- 
chloro-, methyl 
ester 
2b1406|—,2-benzyl-....... GeO. 8 Sze b1239) eee ek 212.25 |nd (dilal) 118 Subs) SWS PERS,. lest: 6 |] s s |chls 
b1407|—,3-benzyl-....... C,4H,20,.Seeb1239....... 212.25 |nd (w), If (dil al)} 108 SUDEP dl eticiiets eccearecs EY NN 4 chlv 
b1408|—,4-benzyl-....... Cy4H 202. Seeb1239....... 212.25 |nd (w), lf (dil 157-8 SURAT Rae REE ia hes llarccretone 56 | s s |chls 
al) 
Q b1409|—,4-(benzyl- Caronamide. 29133! Weserie re erasehav eaters Z29—30 9} NS RAE ERE oie lca hens 6 s 6 |chlé 
sulfonamido)- aas 
Q b1410|—,2-bromo-....... C,H;BrO,.Seeb1239...... 201.03 |mclpr(w),nd |150 sub 1192923” |acu Roms 6 |s s chls 
A" 225 sh te 
(3.92), 280 
(2.92) 
© b1411|/—,—,amide ...... C,H,BrNO. See b1244 ..... 200.04 |nd (w) GO: S 2th 5: Sub wee ||\Fcie tine vis. |ip- ne Ome Oat SPB Oost Ie. | anette 
Q b1412|—,—chloride..... C,H,BrClo. See b1239..... 219.47 |nd 11 DASA Hee emant= AS96529 did” |lesiaelie ake le ole ereearneer ae 
17st? 
b1413|—,—,ethyl ester ... |C.H BrO,. Seeb1239...... D2 OBIE ses cutaeniein |e > stolen 254-5 1.443815 |1.545515 | 5 | s s | s joss 
135% 
b1414|—,—,methylester .|C,H,BrO,. Seeb1239...... PSK bt Il errinis Motors aes SOBs DAAC A rreetanter trator « Lo (FS) Ena [ete |e ave |e cus eee 
122%" 
Q b1415|—,—nitrile....... C,H,BrN. Seeb1291....... 182.03 |nd (w) 55.5 DON oe al ite oievetel [lo Sei theirs Ce Sl foe bees Sal cteae bae ere e c 
b1416|—,— piperazinium |C,s,H, .Br,N,0,4. See b1239 . {488.19 |............. 221308) Wace SH Asal ROP. olin. Meet OFS PONE PALE Bec i| 3 cies |e ecient’ 
salt (cor) 
Q b1417|—,3-bromo-....... C,HsBrO,. Seeb1239...... 201.03 |melnd (dilal) |155 >280 LER454& 5 jh. Sate AL (MIS THESIS = 8 fe. | ce lie, emp tveeetoene 
A*' 224 sh 
(3.80), 262 
(2.75), 282 
(2.88) 
b1418|—,—,amide ...... C,H.BrNO. See b1244 ..... 200.04 |If (w oral) 1S5:3 SUDSMIR NE wats [x ncieyns yi WoW feseua'lf star [Oe set] cecone OME 
Ss 
b1419|—.—-.ethyl ester .. . |C,H BrO,. Seeb1239...... 229 OBEN sca eter can stevens) 2.2 || eam eters 261708 1.430839 1.54301? s v | s joss 
(255) 
13335 
b1420|—,—,methylester . |C,H,BrO,.Seeb1239...... 215.05 |pl 32 122 SPs SO Eiate se fsa atranctate | TOSIPIMES EN site:||\s: ora: | a wepavats Welle 
Q b1421|—,—,nitrile....... CH, BIN. Seeb1291......'.. 182.03 |(al) 4*'229 39-40 Pe YO Os St BOC Oae sa Ala ice ot teen (ase cs 
(3.98), 288 112-414 
(2.97) 
b1422|—,—. piperazinium |C,,3H 2 .Br,N,0,. See b1239 . |488.19 |............. WGOHRT1. | Werenataer [Race hee sicisin caters SE STL ERE heoclleeeisetes 
salt 
Q b1423|—,4-bromo-....... C,H;BrO,.Seeb1239...... 201.03 |nd (eth), If(w), |254.5  |........ LY SBT iene eee OLS: {Se este levers | esp state aiees 
mcl pr 4"! 240 s! 
(4.10) 
Q b1424;|—,—,amide ...... C,H,BrNO. See b1244 ..... 200.04 |nd or pl (w) PAO iG ocie.cit.s I od c ae COR I CIEeiSen Ban AY, i ae 
chl, aas 
Q b1425|—.—.chloride. ... . C,H,BrClo. See b1239..... PASATead (peth)pa }420 1245 E Sa erarcreleteis | l\sisisisiviei se ligv 
2°% 264 (4.33) 
b1426|—,—,ethyl ester . ..]|C,H ,BrO,. See b1239...... W244 (4224)) WPerderelsiers 1.433237 |1.543817 | 6 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-185 


Ref. 


B14, 415 
B14, 415 

B14", 583 
B14", 583 
B14?, 245° 
B14, 413 

B14’, 221 
B14', 562 


B14', 577 
B107, 517 


B10, 749 
B10, 517 
B107, 517 
B107, 521 


B10’, 521 


B10", 356 


B10, 750 


B9?, 471 
B9, 676 

B9', 284 
C45, 


3418 
B9?, 230 


B9, 348 
B9?, 231 


B9, 348 
BS, 348 
B9?, 232 
Am 70, 


2758 
B9?, 232 


B9?, 232 


B9?, 232 


B9', 143 
B9?, 233 


Am 70, 
2758 
B9?, 233 


B9, 353 


B9?, 235 


B9?, 234 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form, we: 
wt. |specific rotation c 
and A,,,, (log &) 
Benzoic acid 
b1427| —,—. methylester .| CgH,BrO,. See b1239...... 215.05 | If (dilal), nd gl 
(eth) A"! 245 
(4.26) 
Q b1428|—,—.nitrile....... C,H,BrN. Seeb1291....... 182.03 |nd (wor al) 1144.5 
2°'241 (4.30), 
263 (2.87), 
282 (2.68) 
b1429|—,—.piperazinium | C,,3H2oBr,N2O0,4. See b1239 . |488.19 |............. 224-6 
salt 
b1430|—,2-bromo- C,H,BrClO,. See b1239 ... . |235.47 |cr (bz) 143-4 
3-chloro- 
b1431|—,2-bromo- C,H,BrClO, . See b1239 ... . |235.47 |cr (bz) 153 
5-chloro- 
b1432|—,3-bromo- C,H,BrClO,. See b1239 ... . }235.47 jer (al) 165 
2-chloro- 
b1433 |—,3-bromo- C,H4BrClO,. See b1239 .... |235.47 |pl (dil aa), cr 215-6 
4-chloro- (al) 
b1434|—,4-bromo- C,H,BrClO,. See b1239 ... . |235.47 |pl (dilaa), cr 218 
3-chloro- (al) 
b1435 |—,5-bromo- C,H,BrClO,. See b1239 .... |235.47 |nd(w),cr(aa) {155-6 
2-chloro- 
b1436 |—,3-bromo-2,4- C,H,BrO,. Seeb1239...... 233.03 |broryend(w) |202 
dihydroxy- 
b1437 |—,5-bromo-2,3- C,H,BrO,. See b1239...... 233.03 |pr(w+1),nd_ {187 (pr), 
dihydroxy- (w) 215 (nd) 
b1438 |—,5-bromo-2,4- C,H,BrO,. Seeb1239...... 233.03 |micr pr(w+1) |212 
dihydroxy- 
b1439 |—,5-bromo-3,4- C,H;BrO,. See b1239...... 233.03 |nd (w, aa, dil al) |230 
dihydroxy- 
b1440 |—,2-bromo-3,5- C,H;BrN,0,. See b1239.... 291.02 |yend (w) 213 
dinitro- 
b1441 |—,2-bromo- C,H;BrO . See b1239...... 217.03 |nd(w) 160-1 
3-hydroxy- 
b1442 |—,2-bromo- C,H;BrO;. Seeb1239...... 217.03 |nd (w) 151 
4-hydroxy- 
b1443 |—,2-bromo- C,HsBrO3. Seeb1239...... 217.03 |(w) 185d 
5-hydroxy- 
b1444 |—,3-bromo- C;HsBrO;. Seeb1239...... 217.03 |nd (dil al) 184.5 
2-hydroxy- 
b1445 |—,3-bromo- C,H,BrO . See b1239...... 217.03 |ndorpr(+w) |177 
4-hydroxy- (w) 
b1446|—,4-bromo- C,H,BrO 3. Seeb1239...... 217.03 |pl, nd (w) 214 (165) 
2-hydroxy- 
b1447|—.4-bromo- C,H,BrO,. See b1239...... 217.03 |nd (w) 227 
3-hydroxy- 
Q b1448 |—.5-bromo- C,H;BrO3. See b1239...... 217.03 |nd(wordilal) | 168-9 
2-hydroxy- 2” 232 sh 
(3.92). 308 
(3.52) 
b1449 |—.2-bromo- C,H4BrNO,. See b1239 .... |246.02 |(dil al) 191 
3-nitro- 
b1450 |—.2-bromo- C,H,BrNO,. See b1239 ....|246.02 |nd(wordilal) |166—7 
4-nitro- 
b1451|—.2-bromo- C,H,BrNO,. See b1239 .... 1246.02 |nd(w) 180-1 
5-nitro- 
b1452|—.3-bromo- C,H,BrNO,. See b1239 .... |246.02 |(eth) 250 
2-nitro- 
b1453 |—.3-bromo- C,H,BrNO,. See b1239 .... {246.02 |nd (dilal) 197 
4-nitro- 
b1454|—.3-bromo- C,H,BrNO,. See b1239 .... 1246.02 |nd(w. bz or 159-60 
5-nitro- eth). pl (al) 
b1455 | —.4-bromo- C,H,BrNO,. See b1239 .... |246.02 |nd(w) 163 
2-nitro- 
b1456 |—.4-bromo- C,H,BrNO,. See b1239 .... |246.02 |nd (dil aa) 203-4 
3-nitro- 
b1457|—.5-bromo- C,H,4BrNO,. See b1239 .... 1246.02 |cr(w.al. bz. to) |140 
2-nitro- 
b1458 |—.2-rert-butyl-.... |C,,H,,0,.Seeb1239....... 178.23 |pl(dilal) 80.3—.8 
b1459 |—.3-rert-butyl-.... |C,,H,40,. Seeb1239....... 178.23 |nd (peth) 127-7.5 
2.b1460|—.4-rert-butyl-.... |C,,H,40,.Seeb1239....... 178.23 |nd (dilal) 164.5—5.5 
Ja!-0.01N Hcl 
237.5 (4.21) 
b1461 |—.4-butylamino- Tetracaine hydrochloride. S00 :83 il wrecks obi an 147-50 
(2-dimethylamino- | C,;H,,;CIN,O,. See b1239 
ethyl) ester, 
hydrochloride 
— |—.(carboxy- see Acetic acid, 
methoxy)- (carboxyphenoxy)- 
b1462|—.4(4-carboxy- p.p'-Benzophenonedi- 270.25 |nd (al) > 360 
benzoyl)- “ carboxylic acid. 


Ci5H100s. See b1239 


Density 


1.92018 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-186 


Solubility 


Se CCl Ref. 
other 
bas ae solvents 


B9?, 234 


B9?, 236 


Am70, 
2758 
B9, 355 
B9, 355 
B9, 356 
B9?, 236 
B9?, 236 
B9, 356 
B10?, 254 
B10’, 175 
B10?, 254 
B10', 192 
B9?, 284 
B107, 83 
B10?, 103 
B10?, 84 
B107, 63 
B10?, 103 
B10?, 63 
B107, 63 


B107, 63 


B9?, 277 
B9?, 277 
B9?, 277 
B9?, 276 
B9, 408 

B9?, 277 
B9?, 276 


B9?, 277 


B9?, 365 


C54, 429 


B10?, 618 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Benzoic acid 
Q b1465| —.2-chloro-....... 


Q b1466| —.—.amide 


b1467| —.—.anhydride... 
Q b1468| —.—.chloride..... 
b1469| —.—.ethylester ... 
b1470| —.—.methylester . 
261471) —.—nitrile....... 
b1472| —.—.piperazinium 
salt 
0 b1473| —.3-chloro-....... 
b1474| —.—.amide ...... 
b1475| —.—.anhydride... 
Qb1476| —.—.chloride..... 
b1477| —.—.ethylester .. . 


b1478] —.—.methylester . 


b1479} —.—.nitrile....... 


Q b1480| —.4-chloro-....... 


2 b1481| —.—, amide 
b1482| —.—.anhydride... 


Qb1483; —.—.chloride..... 
b1484) —.—.ethylester ... 
b1485| —.—.methylester . 
Q b1486} —.—.nitrile....... 
b1487| —.—.piperazinium 
salt 
Q b1488} —.2(4-chloro- 
benzoyl)- 
b1489| —.2-chloro-3- 
hydroxy- 
b1490| —.2-chloro-4- 
hydroxy- 
b1491|—.2-chloro-5- 
hydroxy- 
b1492| —.2-chloro-6- 
hydroxy- 
b1493| —.3-chloro-2- 
hydroxy- 
b1494| —.—.ethylester . . . 
b1495|—.—.methylester . 
Q b1496|—.3-chloro-4- 
hydroxy- 
b1497| —.4-chloro-2- 
hydroxy- 
b1498| —,4-chloro-3- 
hydroxy- 
2 b1499|—.5-chloro-2- 
hydroxy- 
b1S500|—.—.ethylester ... 
b1501|—--—. methylester . 


C,H,CINO. See b1244...... 
C,4HgCl,0,. Seeb1239..... 
C,H,C1,0. See b1239 


CyH,ClO,. See b1239 


C,H,ClO,. See b1239 
C,H,CIN. See b1291 


CyigH29Cl,N,0,4. See b1239 . 


C;H,Cl0,. See b1239 


C,H,CINO. See b1244...... 
C,4H,gCl,0;3. See b1239..... 


C,H,Cl,0. See b1239 


C,HoCIO,. See b1239 


C,H,ClO,j. See b1239 


C,H,CIN. See b1291 


C,H,CIO,. See b1239 


C,H,.CINO. See b1244...... 
C,4H,Cl,0,. See b1239..... 


C,H,C1,0. See bi239 


C,HoClO,. See b1239 


C,H,ClO, . See b1239 
C,H,CIN. See b1291 


CigH20Cl,N,0,. See b1239 . 


C,,H.ClO;. See b1239 


C,H,CI0;. See b1239 


C,H;ClO,. See b1239 


SeeD1239 7d 


C,H;ClO,. 


C,H,CIO;. See b1239 


See bi239 ...... 


C,H;ClO,. 


C.H.CI03. See b1239 


Seeb1239...... 


C,H,CI10;. 


C,H,C10. See b1239 


S€€:B1239. sages 


C,H,;ClO, 


C,H,CIO;. See b1239 


C,H;ClO,. See b1239 


See b1239 
See b1239 


C,H,ClO;. 
C,H,Cl0,. 


Color, 

Mol. sens m.p. 
Wt. Isnecificrotation| “© 
and A,,,, (log ) 

156.57 | mcl pr (w) 142 
2°'229 sh 
(3.71), 278 
(2.88) 
155.59 | rh nd (w) 142.4 
295.14 | nd (al) 79.6 
175.02 | A°” 242 (3.95) -4 
184.62; ), n.d... pat paetira) ianite at..9: 
D7OG2 bs Spiee. sis aceon t 
137.57 | nd As” 230 43-6 
(4.00), 272 
(2.89). 288 
(3.17) : 
BOO DB a arareeert everere « 217-8d 
156.57 | pr (w) 4*'230 158 (155) 
(3.92), 284 
(2.98) 
155.59 | nd 269% 54!" 248 | 135.5-7.0 
(3.98) 
295.14 | nd (alor peth). | 95.5 
If (bz) 
175.02 | 2° 244 (4.08). |........ 
254 (4.06) 
184.62) ct els o trident aches > s «ae 
L7ZO S60!) sd cee ie se ash ss.3 11h 21 
137.57 | nd 4° 228 40-2 
(4.02), 271 
(2.80), 287 
(3.06) 
156.57 | tcl pr(al-eth) | 243 
2*'234 (4.18) 
155.59 | nd (eth) 179-80 
295.14 | nd or If (bz) 193-4 
LTS 02 ciivvee cette sie Oras 16 
84 62] sod scious p castsaegss bie toers ove 
170.60 | nd or mcl pr 44 
137.57 | nd (al) 94-6 
4°% 243 (4.22), 
270 (2.66). 
281 sh (2.18) 
SOF 28H ire, spnemeteresce cus" 219-20d 
260.68 | cr (bz, aa) 150 (148) 
Amen 254.5 
(4.25) 
172.57 |If(w or bz) 157.5-8.5 
172.57 |nd (w) 159 
172.57 |(w) 178-9 
172.57 |nd (w) 166 
172.57 |nd (w) 180 (182) 
200.62 | nd 21 
186.60 |nd(MeOH or |38 
al) 
172.57 |nd (w) 170-2 
172.57 |nd (w) 207 
172.57 |nd (w) 219.5— 
20.5 
172.57 |nd (woral) 173-4 
2” 230 (3.90). | (168) 
314 (3.53) 
200.62 |nd (al) 25 
186.60 |nd (al) 50 


°C Density D Ref. 
ai) “al , b other 
a ace) 021) solvents 
sub 1354420 |S Sem CS,.lig 6 | B9?, 221 
ies | Gish sl aa ee cSha|, cS pe Stblicete | «+ pi) gunuedistes B9, 336 
A arasetece Bs Al Miners steks lee eH are tall PM lake chee v |chlvligé6 | B9?, 223 
PAE ER | PO nd Oe 15726745 | G5] cdl steal yds | ator dc weatateees B9?, 223 
11027 
243780 5194285 | 1 S247550 1 ata |) Sule Val eye) cic] arte se B9, 336 
122-5'5 
2345 152 bl ran Sete | cn me ere ill ee Stale call cielo] « «+ | udeeamteramin gs B9?, 222 
Zo2e  Wiccrsicpaytacsi| suatelsiaeracs| TOT A) Ss fl Shi sads'| ose suacienae tye B9?, 223 
eeeicee seas HE wiscieus hotel sisieveusyeteve | USe Th Soul Su Ul eratel|) cqeted] ie Pakersbeie amen: Am 70, 
2758 
sub 1.496252 | aoe: 5 | CS, dlig 6 | B92, 223 
cae wegohobinal| ica sPSMaRey s|:n) || ova rsvorerseare | ON! Spilly Sill Giga = fe caie']) oxen ona B9, 338 
Fae A en atte ieee ered cel Vall cael B92, 224 
Py a Eo ne, 7c ic VSGTFES tod |xdhaltecaal rye | eset! Bye acestaness B9?, 224 
103-4"* 
245 PLS S59t° | 15223755 1a Sails Satlityacil| o> «|| aroswuagetacts B9', 139 
i122 
DENS e Hwee rata es, [lo cqyreraoralarens|| Masia’ adi] "peril sis sl @tuansebiee B9, 338 
11418 
99-1008 es acces... «|\<.cceetal eal. [oy Seilis Sit |tae.s |! sics!| tispanapspsiny evs B9?, 225 
Oy oot basta = tboWfor coc nom B9?, 225 
ach ba ys | RE PLS Ss [ss esrotl MS” WAVE Mal eats | esol tem ereseces. » B9?, 227 
mR arc | |ratrten, Sa (iaitete baa B92, 227 
222155 1370s” TST SOF SN ene! craclgecaall rae lisse ie | atatacaGasiets B97, 227 
Rites 
PW | ek iaey idee Cee el Peto cy meee pie red ac eel rere ee ees, er B9', 140 
12255 
ais ahah ete 1538222 | separa ed Bedi ois el ee aa | BOs 226, 
DISISO BNE Tan eilhow aerate. B97, 288 
95> 
soatotoy apes ssa GB. ater sca: |< 10: S to wiSd || LYS) [A Oa Vrete a -s's' os Beaming Am70, 
2758 
SRD atl aie =.= sees TOF 1.6 ale Salta Sl suet B107, 518 
roe woh |e ae coe SOMO | aa. |e di Nokes ect ho OG Ne een, Gg B10, 142 
Me Cont HE BOD HE Peet reer eT tel Peat RSID FS femal erence ae B10’, 102 
Fis eaciorseet le torersetecs | caret el Oath waa | eres: || -sclornediuree B10, 143 
Sh aes aeeisicn> biel (atiemncaore B10, 104 
cya sre sete Oil easels lite cy B10?, 61 
2691 Ong | lists Paved araill axe SOE Sak sD: | ASN. al ha «|< alc ats B10, 101 
147"? 
OST mB cae oc.c ce kod FORO cached Pencaeh BE ere a hee eee] (ee ee B10, 101 
SUDESD PLerirnerilenie se chléligd |B10,175 
sub.bd sleek NA Seat bande B107, 61 
aiacenesave, aM agstapabaneesterti chenetaterstahe | Gi. disusve'pea'> of (alae) rare efatavare<¥a ate B107, 83 
Mora raced | tatetehetebete| \eusiate)eteie7s B107, 62 
Foret hehe stateneke lela tstalalate | staal’ Se these seats) setae’ | SRG MFAvay arava vn B10, 103 
240d meen ercettacs| es sie» aA six |. Weallicteeieelf) «ue)| sisuciereversce « B10, 103 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-187 


Solubility 
n 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. Name 


Synonyms and Formula 


Benzoic acid 


b1502|—.5-chloro-2- CsH,ClO,. See b1239 ...... 
methoxy- 

b1503 |—.2-chloro-4- G,H,ClO,. See'b1239....... 
methyl- 

b1504 |—.2-chloro-5- C,H,ClO,. Seeb1239 ...... 
methyl- 

b1505 |—.2-chloro-6- CsH;Clo, . See b1239 - 5... 
methyl- 

b1506 |—.3-chloro-2- C;H,GlO,...Seeb1239°...... 
methyl- 

b1507 |—.3-chloro-4- CgH,ClO,. Seeb1239...... 
methyl- 

b1508 |—.3-chloro-5- C,H,ClO,. See b1239...... 
methyl- 

b1509 |—.4-chloro-2- C,H,ClO,. See b1239...... 
methyl- 

b1510|—.4-chloro-3- C,gH,ClO,. Seeb1239...... 
methyl- 

b1511 |—.5-chloro-2- CyH,ClO,. Seeb1239...... 
methyl- 


b1512|—.3-chloro- 
methy]-, nitrile 

b1513|—.4-chloro- 
methyl-, nitrile 


CgH,CIN. See b1291 


CgH,CIN. See b1291 


Q b1514|—.2-chloro-4- C,H,CINO,. See b1239..... 
nitro- 
Q b1515|—.2-chloro-5- C,H,CINO,. See b1239..... 
nitro- 
b1516|—.3-chloro-2- C,H,CINO,. See b1239..... 
nitro- 
b1517|—.3-chloro-5- C,H4CINO,. See b1239..... 
nitro- 
Q b1518|—.4-chloro-2- C,H,CINO,. See b1239..... 
nitro- 
2 b1519|—.—.nitrile....... C,H;CIN,O,. Seeb1291.... 
Q b1520|—.4-chloro-3- C,H,CINO,. See b1239..... 
nitro- 
2b1521 |—.—.ethylester ... |}CgHgCINO,. See b1239..... 
b1522 |—.—,methylester . |CgH,CINO,. See b1239..... 
b1523|—.5-chloro-2- CgH.CINO,. See b1239..... 
nitro-, methyl ester 
b1524|—.2,3-diamino-. ... |C,;H,N,0,. Seeb1239...... 
b1525|—.2,4-diamino-. . .. |}C;H,N,0,.Seeb1239...... 
b1526|—.2,5-diamino-. ...}C;H,N,0,.Seeb1239...... 
b1527 |—,3,4-diamino-. ... |C;HgN,O,2. Seeb1239...... 
2 b1528|—.3,5-diamino-. .. .|C,H,N,0,.Seeb1239...... 
b1529|—.3-diazo-2- C,H,N,0 3. Seeb1239...... 
hydroxy- 
b1530|—.2,3-dibromo- ... |C,H,Br,0,. See b1239 ..... 
b1531|—.2,4-dibromo- ...|C,H,Br,0,. Seeb1239..... 
b1532|]—.2,5-dibromo- ...| C,;H,Br,0,.Seeb1239 ..... 
b1533|—.2,6-dibromo- ...| C;H,Br,0,.Seeb1239 ..... 
Q b1534|—.3,4-dibromo- ...|C,H,Br,0,. See bi239 ..... 
b1535|—.3,5-dibromo- CoH oBr,0,. See b1239.... 
2,4-dihydroxy-6- 
methyl-, ethy! 
ester 
b1536|—.2,6-dibromo- Gallobromol. 
3,4,5-trihydroxy- C,H,Br,0,. See b1239 
b1537| —.2,3-dichloro-. . ..| C;H,Cl,O,. See b1239 ..... 
.b1538)—,2,4-dichloro-.. ..| C;H4Cl,0,. See b1239 ..... 
Q b1539| —.—.chloride. .... C,H;3Cl,0. See b1239 ...... 
Qb1540| —,2,5-dichloro-.. ..| C,;H,Cl,0,. See b1239 ..... 
2 b1541| —,2,6-dichloro-....| C;H,Cl,0,. Seeb1239 ..... 
2b1542|—,3,4-dichloro-....|C,;H,Cl,0,. Seeb1239 ..... 


Mol. 
wt 


186.60 
170.60 
170.60 
170.60 
170.60 
170.60 
170.60 
170.60 
170.60 
170.60 
151.60 
151.60 
201.57 
201.57 
201.57 
201.57 
201.57 


182.57 
201.57 


229.63 
215.59 
215.59 
152.16 
152.16 
152.16 
152.16 


152.16 


164.12 
279.93 
279.93 


279.93 
279.93 


279.93 
354.01 


327.93 
191.02 


191.02 


209.47 
191.02 


191.02 


191.02 


Color. 
crystalline 
fee: m.p. b.p. 
specific rotation C Cc 
and <,,,, (log &) 
nd (w) Siar PR esas 
nd (al) 155-6 ET Shek 
nd (w oral) 1G Mn ateraae, 
nd (w) LOZ. PRN tire, .te 
nd (al) 1S9.CUS4)) leat tees 
ndorlf(dilal) |200-2  |........ 
nd (dil al) U7. SS ate rons 
nd (w, al. dil ie Gna Ped ae 
aa. bz) 
nd (w) 208-10 fissigs ote 
nd (al) 168,5=955 1. aot st 
pr (al) 67 258— 
607°° 
pr (al) 79.5 126375° 
nd (w) 140-299 Piestisas 
nd or pr (w) 1OS(1G68)i big sitet. 
nd or pl (w) PX (ae deli SSiomio lees 
nd (w) Th. | SR Pe 
pl(bz-lig).pr {142-3 |........ 
(bz). nd (w) 
nd (w) FOQ=] APSO, Feet. 
nd or pl (w) 1812" “Reta es 
ye nd (al) SD Mee Cenc forie 
nd (MeOH) BS} MPR rare. 
pl(MeOH) ABS 9. Weeehieaesc 
nd (dil al) 190-Id_ |d 
he AS Re eee 140 > 200d 
br pr (w) Garkens itso es 
200 
If (w) 215-8 ae ee ee 
nd(+I1w) 24 AEE ects: 3 
(rapid 
htng) 
ye nd (ace) PSSA Mieereees ss 
nd (w) 149-50 ERA. 
If (w) 174 sub 
nd (al or w) 157 sub 
nd (w), (lig) 150-1 ca 3356d 
A*" 262 (2.97), 209- 
272 (2.94) 101° 
nd(w),pl(al) {234-5 |........ 
pr (al) 144 
nd, prorlf 139d Hasna en 
(w +1) (hyd) 
nd (w) 168.3 Ricca 
(164) 
nd (w or bz) 164.2 sub 
AMcOH 282 
(2.76) 
liq 15-8 150%* 
11174 
nd (w) 154.4 3017°° 
nd (al), pr(w) |144(139) |sub 
AMcOH 273 
(2.56) 
nd(w,al.bz) |208-9 |........ 
)McOH 282 
(2.93), 291 
(2.96) 


Density Np 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-188 


Solubility 


SS Ref. 
other 
bd ace solvents 


B9, 479 
B9?, 320 
B9, 467 
B9, 498 
B9, 479 
B9, 468 
B9, 478 
B9?, 320 
B9, 479 


B9, 498 


B9?, 276 
B9?, 275 
B9, 400 
B9, 403 
B9?, 274 


B9?, 275 
B9?, 275 


B14", 585 
B14, 448 
B14, 448 


B14", 586 


B14, 453 


B16, 553 


B9', 146 
B9?, 237 
B9?, 237 
B9?, 237 


B9?, 237 
B10?, 275 


B10, 347 
B9?, 228 
B9?, 228 


B9?, 229 
B9?, 229 
B9?, 229 


B9', 141 


b1549| —.,2,3-dihydroxy-. . 


Q b1550|—,2,4-dihydroxy-.. 


2 b1551 |—.2,5-dihydroxy-. . 


2 b1552|—.2,6-dihydroxy-.. 


2b1553|—,3,4-dihydroxy-.. 


b1554|—.3,5-dihydroxy-. . 


Qbi555| —,2,4-dihydroxy- 


b1556}|—,—.ethylester ... 
b1557| —,2,4-dihydroxy- 


methoxy-, nitrile 
b1564| —,2,5-di- 
methoxy-, amide 


b1570| —,3,5-di- 
methoxy-, amide 


b1571| —.2,3-dimeth- 
oxy-4-hydroxy- 
b1572|—.,2,3-dimeth- 
oxy-5-hydroxy- 
b1573|—.,2,4-dimeth- 
oxy-6-hydroxy- 
b1574| —,2,6-dimeth- 
oxy-4-hydroxy- 
b1575|—,3,4-dimeth- 
oxy-2-hydroxy- 
b1576|—.3, 


oxy-5-hydroxy- 


. |C,H,Cl,0, . See b1239 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


-p. Density | fis | 
Be 


Synonyms and Formula 


C,H;Cl,0. See b1239 


C,H,C1,0;. See b1239 


C,H,C1,03;. See b1239 


o-Pyrocatechuic acid. 
C,H,O,. See b1239 

B-Resorcylic acid. 
C,H,O,. See b1239 


Gentisic acid. C, H,O,. 
See b1239 

y-Resorcylic acid. C,H,O,. 
See b1239 


Protocatechuic acid. 
C,H,.O,. See b1239 


a-Resorcylic acid. C;H,O,. 
See b1239 


o-Orsellinic acid. CsH,O,. 
Seeb1239 


CyoH 120,. Seeb1239....... 
Olivetol carboxylic acid. 
C,2H160,4. See b1239 


C,H,1,0 3. Seeb1239....... 


- | CoHgl,03. See b1239....... 


C,H,1,0 . See b1239....... 


- | CoHgI,03. See b1239....... 


C,H,NO,. Seeb1291....... 
C,H,,NO3. See 1244....... 


C,H,NO;. Seeb1291....... 
C,H,NO,. Seeb1291....... 


Veratric acid. C,H, .O,. 
See b1239 


Veratramide. C,H,,NO;. 
See b1244 

Veratronitrile. CJH,NO,. 
Seeb1291 

CyH,,NO3. Seeb1244...... 


CyH,0O;. See b1239 


CoH 00;. See b1239 


C,H 00; . See b1239 


C,H 100; . See 81239 


C,H 00; . See b1239 


C,H 00; . See b1239 


Color. 
crystalline 
form. 
specific rotation 
and A,,,, (log «) 


liq 


nd (al or w) 
nd (dil al), rh 


pr 
nd (dil al or 

dil aa) 
yesh gr pl (chl) 


pr (aa) 


prornd(w +1) 


cr +w(w) 
A” 248 (4.05), 
292 (3.72), 
227 (2.19) 
nd or pr (w) 
4* 320 (3.63) 
nd (+w) 
A*' 250 (3.80), 
277 (3.29), 
311 (3.54) 
mcl nd (w +1) 
JUN Hcl 259 
(3.94), 293 
(3.64) 
prornd 
(+ l4w) 
A 208 (4.49), 
248 (4.03), 
292 (3.69) 
nd (dil aa + lw) 
A*' 260 (4.1), 
300 (3.6) 
If (aa), pr (al) 
wh nd 


aa,.cth, w) 


nd (al or aa) 


If (al) 
nd (dil al) 


nd (dilal) 
cr (al, lig) 


If (bz-peth), 
nd (w) 

nd (al) 

nd or pl 


nd (w or aa), 
rh (sub) 
2*'258 (4.1), 
291 (3.7) 

cr (w) 

nd (w) 

nd (bz) 
Pestle kG 
(3.68), 299 
(3.37) 

pl or If (w or al) 

pl or If (w) 

nd (eth-bz) 

pl (w) 

nd (w) 


nd (aa or w) 


147 


186.9-7.4 


235-6 


3 1078° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-189 


Solubility 


other 


chl v lig 6 
CS, dlig 6 


B9, 344 


B9?, 229 
B10', 48 


B10', 78 
B11,377 


B11, 220 


B107, 248 


B10’, 251 


B10?, 257 


B10?, 259 


B10, 389 


B107, 266 


B10?, 272 


B10?, 274 


B107, 65 


B10, 114 
B107,105 


B107, 105 
B10?, 253 


B10', 184 


B107, 258 
B10?, 260 


B10?, 259 


B107, 264 
B10?, 264 


B10’, 267 


B107, 332 
B10?, 333 
B107, 334 
B10', 235 
B10, 465 


B10?, 340 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No Name Synonyms and Formula Mol 
Benzoic acid 
2 b1577| —,3,5-dimeth- Syringic acid. CoH, 90s. 198.18 
oxy-4-hydroxy- See b1239 
b1578|—.4,5-dimeth- CoH ;,O5..Seeb1239 ........ 198.18 
oxy-2-hydroxy- 
b1579|—.—.methylester . |C,oH,2O;. See b1239....... 212.21 
b1580|—.2,3-dimethyl- . . . | Hemellitic acid. 2.3-Xylylic | 150.18 
acid. CgH,,02. 
See b1239 
b1581|—,2,4-dimethyl- . . . |2.4-Xylylic acid. CjH ; 902. 150.18 
See b1239 
b1582|—.2,5-dimethyl- . . . |Isoxylylic acid. 2,5-Xylylic 150.18 
acid. CgH,90,. See b1239 
b1583 |—,2,6-dimethyl- . . . |2,6-Xylylic acid. CgH; 90>. 150.18 
See b1239 
2b1584|—,3,4-dimethyl- .. . | Paraxylylic acid. 3,4-Xylylic |150.18 
acid. CgH, 902. See b1239 
2b1585 |—,3,5-dimethyl- .. . | Mesitylenic acid. 3,5-Xylylic |150.18 
acid. CoH, 902. See b1239 
b1586 |—.2(dimethyI- N.N-Dimethylanthranilic 165.19 
amino)- acid. CgH,,NO,. See b1239 
Qb1587|—,3(dimethyl- GoH,,NO,. See b1239...... 165.19 
amino)- 
b1588 |—,4(dimethyl- CoH,,NO;2. See b1239...... 165.19 
amino)- 
2 b1589 |—.,2,4-dinitro-..... C,H4N20,. Seeb1239...... 212.12 
Q b1590|—.2,5-dinitro-..... C,H4N20,. See b1239...... 212.12 
b1591 |—,2,6-dinitro-..... C,H,N,0,. Seeb1239...... 212.12 
Qb1592|—.3,4-dinitro-.... . C,H4N,0,. Seeb1239...... 212.12 
Qb1593 |—.3,5-dinitro-..... C,H4N20,. Seeb1239...... 212.12 
2 b1594|—,—.benzylester. . |C,4H,oN2O,. See b1239 .... 1302.25 
Qb1595 |—,.—.butylester... |}C,,H,.2N2,0,. Seeb1239 .... |268.23 
2b1596 |—.—.chloride..... C,H;CIN,O,. See b1239.... |230.57 
Qb1597 |—,.—,ethylester .. . |CoHgN20,. See b1239...... 240.18 
Q bI598|—,——. furfurylesters 4] io chstara ovis eiv.ce pe tle w0i0re 292.22 
2b1599|—,— isobutylester |C,,H,2N20,.Seeb1239 .... | 268.23 
2b1600|—.—. isopropyl CyoHi9N20,. See b1239 .... | 254.20 
ester 
© b1601|—,—.methylester .|C,H,N,O,. See b1239...... 226.15 
2 b1602|—.—.pentyl ester . . |C,,H,4N,0,. See b1239 ... . |282.26 
b1603|—,—.phenylester. . |C,,;H,N,0,. Seeb1239..... 288.23 
2b1604|—,.—.propylester. . | C\oH,oN20,. See b1239 .... |254.20 
QBICOS| = tetrahydros | s:0. Ma cieveieiete. cee viverere ements 296.24 
furfuryl ester 
b1606 | —.,2,4-dinitro-3- C,H,4N20,. See b1239...... 228.12 
hydroxy- 
Qb1607|—.3,5-dinitro-2- C,H,N20,. See b1239...... 228.12 
hydroxy- 
b1608 | —,3,5-dinitro-4- C,H4N,0,. See b1239...... 228.12 
hydroxy- 
b1609|—.2-ethoxy- ...... C,yH;903. Seeb1239 ....... 166.18 
b1610|—.—, amide ...... CyH,,NO,. Seeb1244...... 165.19 
b1611|—,—.ethylester ...|C,,H,4O3. Seeb1239....... 194.23 
b1612| —,—,nitrile....... CyHgNO. See b1291........ 147.18 
b1613 —,3-ethoxy- Sits, (4 CyH1903. Seeb1239 ....... 166.18 
b1614|—,—, amide ...... CoH,,NO,. Seeb1244...... 165.19 
b1615|—,—.ethylester ...|C,,H,,4O,. Seeb1239......, 194.23 


Color. 
crystalline 


Solubility 
Ref. 


form, bp. Density 
specific rotation c other 
and A,,., (log e) Bc solvents 
nd (w) BOE fue we oe SUG RRR B10, 480 
A*' 228 (4.0), 
275 (4.0) 
nd (w) 202d) i Lae Sei, 20). B10', 234 
2"! 222 (4.30), 
257 (4.03), 
318 (3.87) 
nd (w) Sra) whens ce eas POLES. 6. vine ci B10', 234 
pr (al) ee | Deb eneoeont | amememo-od kt mare B9', 209 
mcl or tclnd E27 (ary 1267727 Weir ror socio B9?, 350 
(w) 2" 243 90 (hyd) | sub 
(4.1), 282 
(3.1), 290 sh 
(2.8) . 
nd (al) 132 2687°° 1.0693! B9', 210 
2*'232 (2.61), sub 
269 (2.81), 
286 (2.91) 
nd (lig) 116 2 PASS: Fale SAME EL, |e B9?, 350 
A*' 270 (2.86) 
pr (al) 166 SUDERE TE |i tess B9?, 353 
Ayer =3.6 242 
(3.95) 
nd (w oral) 170-1 SUE Re ait isto aievenale B9?, 354 
pr. nd (eth) 72 subd fle? eek B14’, 213 
id (w) HSIN | |e SE RTE ec huce B14, 392 
2*' 263 (4.0), 
338 (3.3) 
nd (al) 242.5—3:\5 | [Fath ee brs © oe B14?, 259 
22227 (3.87), | (244—- 
308 (4.41) 6d) 
nd (w) 183). \SO0ARRWE e..-=.,. 55 B97, 279 
pr (w) 177} Se oda AO BER B9?, 279 
AGNES STS 
(0.95) 
nd (w) 2O2= Se ol era's ecu Mone iesels B9?, 279 
nd (w) 165) poo hdres te hs] 2 REL B9', 167 
A*' 570 (0.90) 
mcl pr (al) 2051) ¢ @ [aac RSE BSCR B9?, 279 
nd (lig) IW? eS oe on lances. J1959, 
3183 
mcl nd (al) 62:58) |g SeeelhSe.fate B97, 280 
ye nd (bz) 74 19632 eee B9?, 283 
nd (al) 92:9) _ sereeteh ns295ee B9, 414 
(bz-Py) TESS ER. oc ce le caeirere B177, 115 
mel plornd(al)|S7=8,  —}.. scieiela aeilc 2b teh B9?, 281 
nd (al) 122) | Re Ra BE AALS. hice B97, 280 
nd (w) 112) | AeA Aa CAL B9, 414 
sialiauara tte PepTte a 46.4 SEARFP IES. Povo.s cis nsf fiperayoteretare | Wate B9?, 281 
rods (al) 145565 CULO A Roe sccccck B9, 119 
mcl pl (al) 7a. SS SRE hs ce cae [eoneenes B9?, 280 
nd (al) Se ARLE ALL Am 62, 
3516 
(w) 204, a... SAPS Sa B107, 85 
yendor pl 182\(anh) |<... fees ee Et B10, 122 
(+1w) 174 
2 >450 (hyd) 
ye If (al) 24859 | OER bone see oe Lisa cnes B10?, 108 
AIO oO 20.7 PAR Et Las aera all onaonac B107, 40 
nd (w, al or 13254; Os | Pace rohit cece B107, 58 
AcOEt-peth) 
SON R One Cite cll EMeoe meds Z5iece 1.0057° B10, 74 
180-5113 
Berner es sere 5 260.7 ee ah eyava spell mbarerneto ete | eres B10, 97 
15315 
nd(worsub) [137 Subs je Bites ack | teehee B10', 64 
nd (w) 139=9.5 (]4 Wes WU BL BR Mere nseiee RE fea B10, 141 
p cfavevBPan ads rocece, fete sidievaleis 264 1.072538 B10, 139 
172-3°° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-190 - 


No. Name 


Benzoic acid 


Q b1616|—,4-ethoxy- ...... 
b1617|—.—.amide ...... 
2b1618) —.—.ethylester .. . 


b1619| —_.—.nitrile....... 
b1620| —,—.piperazinium 
salt 
b1621|—,4-ethoxy-2- 
hydroxy- 
b1622|—.2-ethyl-........ 
b1623|—.3-ethyl-........ 
b1624|—.4-ethyl-........ 


b1625|—,2(ethylamino)- . . 
b1626| —,3(ethylamino)-. . 
b1627| —,4(ethylamino)-. . 
2b1628|—.2-fluoro-....... 


2 b1629|—.,3-fluoro-....... 


Q b1630| —,4-fluoro-....... 


SUD163).}——.nitrile../..... .\. 


b1632|—,2-formamido-. . . 
2b1633|—.2-formyl- ...... 


b1634|—,3-formyl- ...... 
b1635|—,—.,nitrile....... 


0. b1636|—,4-formyl- ...... 


2 b1637|—.—.nitrile....... 


b1638]—,3-formyl-2- 
hydroxy- 

b1639| —,3-formyl-4- 
hydroxy- 

b1640| —.4-formyI-3- 
hydroxy- 

b1641 | —.5-formyl-2- 
hydroxy- 

Qb1642| —,.2-hydrazino-. . . . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


Synonyms and Formula 


CH 003. Seeb1239 ....... 
C,H,,NO;. See b1244...... 
C,,H,,03. See b1239....... 


CygHoNO. Seeb1291........ 
C22H30N,0,. See b1239.... 


CyH 00,4. See b1239 ....... 


CoH, 902. See b1239 ......% 
CoH, .0,. Seeb1239 ....... 
CoH,002. See b1239 ....... 


C,H,,NO,. See b1239...... 
C,H,,NO,. See b1239...... 
C,H,,NO,. See b1239...... 
C,H;FO,. Seeb1239....... 


C,H,NO;. Seeb1291....... 
Phthalaldehydic acid. 
C,H,O;. See b1239 


Isophthalaldehydic acid. 
C,H,O;. See b1239 

3-Cyanobenzaldehyde. 
C,H;NO. See b1291 

Terephthalaldehydic acid. 
C,H,O3. See b1239 


4-Cyanobenzaldehyde. 
C3H,NO. See b1291 
C,H,O,.Seeb1239 ........ 
C,H,O,. See b1239....... 2: 
Cs,H.O,. Seeb1239 ........ 
C,H,O,. Seeb1239........ 


C,H,gN.20,. See b1239...... 


b1643| —,—. hydrochloride] C; HgN,O,.HCI. See b1239. . 


b1644| —,3-hydrazino-.... 


2b1645| —,4-hydrazino-. .. . 


b1646| —.2;2’-hydrazodi-. . 
b1647|—.3,3’-hydrazodi-. . 
b1648 | —,4,4’-hydrazodi-. . 


Qb1649|—,2-hydroxy-..... 


b1650 |—,.—.4-acetamido- 


pheny] ester 
Qb1651 |—.—.acetate...... 
2 b1652|—,—,amide ...... 


C,HgN202. Seeb1239...... 


C,H,N,0,. See b1239...... 


Salicylic acid. C;H,O;. 
See b1239 


Salophene. C,,;H,,NO,. 
See b1239 


Aspirin. C,H,0,. See b1239. 


C,H,NO,. See b1244....... 
Salicylanilide. 


140.12 


121,12 


165.15 
150.14 


150.14 
131.14 


150.14 


131.14 


166.14 


166.14 


166.14 


166.14 


152.16 


188.62 
152.16 


152.16 


272.26 
272.26 
272.26 


138.12 


271.28 


180.17 


Color. 
crystalline 


form. 
specific rotation 
and A,,,, (log «) 


nd (w) 
pr (dil al) 


nd (w or bz) 


nd (w) 
nd (w or dil al) 
pr (al), 
pl or If (w) 
pr ornd (dil al) 
nd or pr (dil al) 
cr (bz) 
nd (w) 
A" 223 (4.98), 
273 (3.21). 
280 (3.11) 
If(w) 
A*'225 (4.0), 
274 (3.23), 
281 (3.15) 
pr (w) 
4*' 228 (4.04), 
262 (2.70), 
268 (2.48) 
nd (peth) 
Ais? 228 (4.0), 
258 (2.4), 
272 (2.4) 
nd (w +4) 
If(+w) 
A™* 224 (3.90), 
276 (2.93), 
286 (2.60) 
nd (w) 


nd (eth) 


nd (w) 
Ab* 249 (4.24), 
279 (3.22), 
298 (3.20) 

nd (w). pr(eth 
or dilal) 

nd(w +1) 


pr(w) 
nd (w) 
nd (w) 


nd (w) 
A*' 280 (3.8), 
343 (3.6) 

nd (w) 

pa ye If (w) 
A"! 276 (4.1), 
330 (3.2) 

ye nd or pl(w) 
A*" 322 (4.2) 


pl or pr (al) 

nd (al) 

nd (al), cr (aa 
+1) 

nd (w), mel 
pr (al) 
A*' 207 (4.46), 
236 (3.85), 
303 (3.57) 

pl (w), If (al) 


nd (w), mel ta 
(w) At'* 275 
(3.11) 

ye If (dil al) 
A* 302 (3.62) 


68 259788 1.04132°° |1.50991°° 


1.042199 |1.5345'9° 


Pe ee a bas Acerca 


34.8 188.87°° |1.1070%* |1.492555 


159 211?° sub |1.4433°  |1.565 


142 181.5'*  |1.17534° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-191 


= <a 


other 
solvents 


peth s" 


Oss 
aas’ 


chl, CCl,, 


tod 
MeOH v 


pethi 
chls 


B107, 101 


B10, 101 

Am 70, 
2758 

B10, 379 


B9?, 349 


B14, 393 
B14', 572 
B9?, 220 


B97, 220 


B9?, 221 


B14’, 219 
B10, 666 


B10, 465 
B10, 671 


B10, 671 


B10?, 465 
B10?, 675 
B10?, 675 
B10, 954 
B107, 675 
B15*, 295 


B15?, 295 
B15', 205 


B15’, 297 


B15’, 296 
B15, 629 
B15, 632 


B10°, 25 


B13?, 247 


B107, 41 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


| Color. . 
crystalline a Bp Solubility 
No Name Synonyms and Formula Mol. form. — oe °C Density Np Ref. 
Wl |specific rotation J sitiheae other 
and A,,,, (log &) | = | solvents 
Benzoic acid ] i236 
b1653 _ .N-phenyl- |C,,H,,NO,. See b1244..... |213.24 pr (wor al). TO6=7 ee el Baek |e oe P) i 
Salicylanilid If (w) AS"! 265 
ney enECe: sh (4.13), 295 
(2.16) B12?. 450 
b1654]—.—. —.M(2-tolyl)- |}C,4H,,NO,. See b1244.... 227.27 |nd (al) VAD bisa ee went Winget urease |= = dihevenm ee 3 
b1655|-—.--.anhydride .. .]C,,H,0O,. See b1239.....- 258.23 |amor SS a ote atetcrs eacalliete sr otoreeeal| aya ereater ees aoa 
2 b1656|— ——.benzylester. . |C,4H,205. See b1239 ..... 228.25 |4'240(4.1), |... ---- 170° 1.179939 |1.58057° s B10, 5! 
| 308 (3.7) 320 
b1657}- — acetate... /C,,H,4O,. See b1239.. Doh ON Bieri e 26 1972 Nee tne hs sees ae v B10?, 52 
2b1658|--.--.butylester...|C,,H,4O;. See b1239...... 194.2350 cee oe —5.9 Wes 1.07282° |1.5115?° B10’, 49 
136-8'° 
b1659 (2-carboxy- | Disalicylic acid. 258.23 ler ‘a hires proms g | beeawes 2 s B10°, 54 
phenyl) ether C,4H,00,. See b1239 (C1,CHCHCI, 
b1660 --,chloride....- CH.ClO,. See b1239. See OSS aie be ex ere tee os Lanr 19-9.5 92'* Pest 24e he o8iase s B10', 43 
b1661|-.—.2.4-dinitro- |C,4H,oN,O,. See b1239 ... . {318.25 lye pl (aa) 168 veteeeee lee eees i B10’, 52 
benzyl ester +6 as 
Q b1662|-. .—.ethylester ...|CyH,o03. See b1239 ...... 1OGS1 Bille ereteceretete «ic «i 2-3 ae ai? 1.1326,° 1.5296 v B10’, 47 
132. 
b1663 acetate... | Ethyl aspirin. 208522 1|b eee. Sulce shea 2727691118. 1:566!5 v B10?, 48 
C1H, 204. See b1239 148- 
50'5 
.b1664|— —.hydrazide ... |C;HsN2O;. Seeb1239..... 152 16ilpltalopriw) | (147) duellbadetieletee ski ieee cee 6 B10, 61 
\ 4°" 295 (3.7) 
b1665|— —-.2-hydroxy- | CyH,.0,. Seeb1239 .. 1S2 184 eee 37 173'5 12537520 See ee v B10?, 53 
ethyl ester 
2 b1666|— .— .isobutylester |C,,H,,O,. See b1239...... TOA 2S dike Soe once ee shore 5.9 260-2 1.06392° |1.5087?° s B10, 76 
136-8'° 
b1667| --.— isopropyl CyoH,2,0;. See b1239...... TSO2 Ge ees tee aiate His ene “a a3, 240-2 1.07292° |1.5065?° x CSO, 
118!” 15531 
261668 -—.menthylester |'C,,H,,0,. Seeb1239... 276.38 | 4*' 318 (2.0) 190'* 1.046779 |1.51987¢ v B10’, 50 
| 143°° 
b1669|- .— .methoxy- Mesotan. CyH,00,. TE PAR SS ll ccc caviclcke! SAePa heres eeSeae 1624? edits | al Gare styec x B10’, 54 
methyl ester See b1239° 
b1670|~-.—.2-methoxy-  |C,,4H,20,. Seeb1239...... p11 5 |e a WANYR lama oll bxbanchesecheh Wee sel Leo s B10, 81 
phenyl ester 
Qb1671| —.— .methylester .|C,H,O,. Seeb!1239....... 152.16 |4*' 238 (3.97). -8to 223.3769 |1.17382° |1.53692° v B10’, 44 
306 (3.64) -7 
b1672| —.—.—.benzoate .|C,,H,,0,. See b1239...... 256.26 |pr (al or eth) 92 B85d2 (Mh ca alte ute s B10’, 47 
A277 (3.31) 270—- 
go!2° 
2 b1673|—-,— .3-methyl- lsoamy| salicylate. 208724172230 (3:O)0 8 Ngoc. ns 276-77*? |1.05352° |1.50807° s B10, 49 
butyl ester C,,H,,.05. See b1239 1$1-2'5 
b1674|—.—.1-naphthyl | Alphol. C,,H,,0,. See b1239 |264.28 |............. S34) pts Ser eee ee | ee s E12B, 
1183 
b1675|—-.—.2-naphthy] Betol. C,,H,,05. See b1239 . 1264.28 |cr(al) ISS Bese eee LW Rohs! | dal Sto: s B10", 53 
b1676|--,—nitrile...... . |2-Cyanophenol. 119.12 |pr (bz) 98 14914 1.10523° |1).5372%0° v B10’, 60 
C,H,NO. See b1291 A™ 231 (3.95), 
294 (3.61) 
b1677| —,—.4-nitrobenzyl |C,,4H,,NO,. See b1239.. .. 1273.25 |cr(dilal) Leen ON le painter | Pree tect & onl hese B10?, 52 
b1678|--— .pentylester.. |C,,H,,O). Seeb1239...... 208.24 |4*'300(3.9) |... 26579106513  |1.5062° Pa B107, 49 
2b1679) —.--.phenylester. . | Salol. C,,H,9O;. See b1239 . |214.22 |pl(MeOH) 43 17312 1.261420 aleeraeees s B10, 76 
2°" 300 (3.7) 
b1680|-—.—.propylester. . |C,9H,,0,. Seeb1239...... 1SO2 lal Peer cat. 3322 96-8 239700 1.09792° |1.51612° oa B10, 75 
(250) 
b1681| —.3-hydroxy-.....|C,H,O,. Seeb1239........ 138.12 |nd(w), plor 20 1:5=3)5 Rented | a s B10?, 79 
pr (al) 4*'234 
(3.78), 301 
(3.36) 
b1682|—.— amide ...... |C,H,NO,. Seeb1244...... 13714} pli(w)a' 250 sh li70s ele eee eee eens ee s B10", 82 
2b1683 (3.7), 323 (3.3) 
3|—,.—,—.N-phenyl- | C,,H,,NO,. See b1244 213.24 ae ph(Wsdil 156, OO? Pere Peet bl ee eee 5 B12', 269 
a 
b1684|—-.— chloride. .... C,H,CIO, . See b1239 156.57 
. Seeb1239..... Leith Wheat SAE STS Oso N |e: | eee Ia B10', 66 
ie bises —.—.ethylester ... |CgH,9O;. Seeb1239 ...... 166.18 |pl (bz) 73.8 258 AI | 0c... tl eee s B107, 81 
2c 
2 b1686)--.—.methylester .|C,H,O . Seeb1239....... 152.16 |nd(bz-peth) {71.5 (70) |2807°° B107,81 
eeoceevewe tow eccasea = 
itri 178" 
2 b1687 nitrate: -© op 3-Cyanophenol 119.12 
. : pr(aloreth), /83-4 |........ 
C,H,NO. See b1291 irs os il eam eri | cea) foo Vv B10, 141 
2 b1688|—.4-hydroxy-.....|C,H,O,.Seeb1239 ....... 13812) jprorpl(w.al, }214.525.5|5.24) sb, eNO ee s B10?, 88 
xyl-al), cr(dil | (anh) i 
| al or ace- 
MeOH. + Iw) 


For explanations, 


4*' 293.5 (4.18) 
symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-192 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ae 


4-methyl- 


CyH,O . See b1239 


No. Name Synonyms and Formula bias 
Benzoic acid 
b1689|—.—,amide ...... C,H,NO). Seeb1244....... 137.14 
b1690|—,.—,—.,N-phenyl- |C,;H,,NO,.Seebi244..... 213.24 
2b1691| —,—,butyl ester. ..| C,;,H,,0;. See b1239....... 194.23 
2b1692| —.—.ethylester .. .| CgH; 903. Seeb1239 ....... 166.18 
Q b1693} —,—,methylester .| CgH,O3. Seeb1239........ 152.16 
Qb1694| —,—,nitrile....... 4-Cyanophenol. 119.12 
C,H;NO. See b1291 
2b1695| —,—,propylester. . | C;9H,,03;. Seeb1239....... 180.21 
b1696| —,4(a-hydroxy- C,4H 1203. See b1239....... 228.25 
benzyl)- 
b1697| —.2-hydroxy- CyH,BrO,. See b1239...... 259.06 
5-bromo-, acetate 
b1699| —,2-hydroxy- Dithiosalicylic acid. 170.25 
(dithio)- o-Hydroxydithiobenzoic 
acid. 
b1700| —,2-hydroxy- C,HsIO;.Seeb1239 ....... 264.02 
3-iodo- 
b1701|—.2-hydroxy- C,HsI0O;. Seeb1239 ....... 264.02 
4-iodo- 
b1702|—.2-hydroxy- C)H,JO;.Seeb1239 ....... 264.02 
5-iodo- 
b1703| —,3-hydroxy- C,H;10;. Seeb1239 ....... 264.02 
2-iodo- 
b1704|—.3-hydroxy- C,Hs103.Seeb1239 ....... 264.02 
4-iodo 
b1705| —.4-hydroxy- C,Hs103.Seeb1239 ....... 264.02 
2-iodo- 
b1706| —.4-hydroxy- C,HsI03. Seeb1239 ....... 264.02 
3-iodo- 
b1707| —.S-hydroxy- C,HsIO;. Seeb1239 ....... 264.02 
2-iodo- 
b1708) —.2-hydroxy- o-Thymotinic acid. 194.23 
3-isopropyl- C,,H,40;. See b1239 
6-methyl- 
b1709| —.2-hydroxy- Cir 4Os, Seebl239.5.5 5. 194.23 
5-isopropyl- 
3-methyl- 
b1710| —.2-hydroxy- C,,H,,403. Seeb1239....... 194.23 
5-isopropyl- 
4-methyl- 
b1711| —.2-hydroxy- o-Carvacrotinic acid. 194.23 
6-isopropyl- C,,H,403. See b1239 
3-methyl- 
b1712| —.4-hydroxy- p-Thymotinic acid. 194.23 
5-isopropyl- C,,H,403. See b1239 
2-methyl- 
b1713| —.3-hydroxy- Isovanillic acid. 168.16 
4-methoxy- Cs,H,O,. See b1239 
2b1714| —.4-hydroxy- Vanillic acid. 168.16 
3-methoxy- CgHs,O,4. See b1239 
_2b1715| —.—-,ethylester .. .| CjoH,20,4. See b1239....... 196.21 
2b1716| ——.methylester .| CgH,.O,. Seeb1239 ....... 182.18 
b1717| —,2-hydroxy- Everninic acid. 182.18 
4-methoxy- CoH, 904. See b1239 
6-methyl- 
b1718|—,—,methylester .| Sparassol. C,9H,204. 196.21 
See b1239 
Qb1719| —.2-hydroxy- 2,3-Cresotic acid. 152.16 
3-methyl- CsH,O;. See b1239 
b1720| —,—,chloride. .... C,H,CIO,. Seeb1239...... 170.60 
Qb1721| —.2-hydroxy- 2.4-Cresotic acid. 152.16 


Color, 
crystalline 
form, 


specific rotation 
and A,,,, (log e) 


nd (w +1) 
A*' 220 (3.92), 
288 (4.24) 
plornd (w) 


cr (dil al) 


nd (dil al) 

4" 258 (4.22) 
If (w) 

2°" 247 (4.3) 
pr (eth) 

A" 257 (3.21) 
nd (w) 


nd (al) 


og-ye nd (peth) 


nd (w) 

pl or nd (al) 
nd (w) 

nd (chl) 

nd (w) 

nd (w) 

nd (w +4) 
nd (w) 


nd (w, bz, lig) 


nd (w) 


nd (bz) 


nd (w) 


pl (dil al) 


nd, pr, pl (w) 
A"! 256 (4.00), 
293.5 (4.71) 

nd (w) 

2*'263 (4.00), 
292 (3.72) 

nd (dil al) 

Jdiox 259 
(4.05). 290 
(3.72) 

nd (dil al) 


nd (peth or w) 


pr (w), 
If (MeOH) 


nd (wor dil al) 


nd (w), pr (al), 
pl (chl) 
feo key.) 
(3.99), 297 
(3.64) 


162 (hyd) 


116-8 


131 


113 


158-9 
226-8d 
215d 
173.5-4.5 
198 


127 


147 


189-90 


136 


297-8 


sub 


sub 


sub 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-193 


m.p. b.p. D 
fa] 


a 


veo 


b other 
ace! 021 solvents 


SHE Ko. CS,,chl 
é i |chl,CS, 6 
A) Breed ese CS, ilig 6 
chl, 
peth 6 
Vv Vif cee | wie s ofatele tare 
Vv chlv 
Ao Bite cd Peery Ieee cen 
yc Hite ery eee chl 6 
tod 
Spilteet la 8) Weer 
s s |MeOHs 
Vv i |ehli 
eo Peniel [ea chli 
s i |chli 
Solera er chl s* 
Suey [ae |e eee tty 
Ss Oh Sie + aedevts 
Vv 6" |chldaas 
ligi 
Oe aed hoe eee 
s s |ligs" chl, 
aas 
AS eae Soh aca fon pcos ee 
Veliaces| Vv ajebly 
Va ae) eed eee 
SPSa Hille acl] «oye compeyaned 
VES bilo ce edhe eseteteds te er ere 
en ene peth s" 
56 | v | 6 jaaviligé 
AcOEts 
Ye Tae MeOH s 
peths 
chlv 
s s" |chls 
v|..-[ s'{chls 


B10?, 100 


B12?, 257 
C51, 
9129 
B107, 96 
B107, 95 
B10?, 101 
B10, 97 
B10, 346 
B107, 64 


B102, 78 


B10?, 64 
B102, 65 
B10?, 65 
B102, 84 
B10?, 84 
B102, 104 
B10?, 104 
B10?, 84 


B10?, 170 


B10, 282 


B10?, 171 


B10, 282 


B107, 171 


B10*, 261 


B10?, 261 


B10, 397 


B10’, 189 


B10?, 273 


B10?, 273 


B10?, 131 


B10?, 132 
B10*, 137 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. ive 
crystalline Solubility : 
No. Synonyms and Formula form, Density Ref. 
specific rotation eth tnealtee other 
and A,,,, (log ¢) solvents 
Benzoic acid 
b1722| —,2-hydroxy- 2,5-Cresotic acid. nd(worpeth) [153 J... eee ef eee eee [eee eee B10’, 134 
5-methyl- C,H,O3. See b1239 
b1723| —,2-hydroxy- 2,6-Cresotic acid. nd (chi) NAH Oty. 0 i taieare arate cil Weackcicieeance (ete eee B10*, 128 
6-methyl- C,H,O3. See b1239 AMcOH 240 
(3.75), 307 
(3.52) 
b1724| —,3-hydroxy- 2,3-Cresotic acid. nd (wordilal) |145-6 = |... 2. ce] eee e eee [owe eens B10, 214 
2-methyl- C,H,03. See b1239 
b1725| —,3-hydroxy- 3,4-Cresotic acid. ndorpr(w) {208.5 = |jsub J wee ee eee [eee eres B10’, 140 
4-methyI- C,H 03. See b1239 A*' 206 (4.67), 
244 (4.08), 
298 (3.65) 
b1726| —.3-hydroxy- 3,5-Cresotic acid. nd(w) {210 SUD] we eee ep eee eres B10, 227 
5-methyl- C,H,0;. See b1239 
b1727| —.4-hydroxy- 4.2-Cresotic acid. nd(w+4) J 177-8 236-7 | ww eee eee pee ee eee B10?, 127 
2-methyl- C,H,O . See b1239 2 242 (3.91). 
275 sh (3.5) 
b1728| —.4-hydroxy- 4,3-Cresotic acid. MAW) 8 PETHES Se eeNER RCN pavers ererere [in s'ara, erate B107, 133 
3-methyl- C,H,O,. See b1239 2” 250 (4.10), 
280 sh (3.6) 
b1729| —,5-hydroxy- 3,6-Cresotic acid. ndorpr(w) ESSE ie eters ol Mousse orasexec || renee B10, 215 
2-methyl- C,H;0;. See b1239 
b1730| —.2-(hydroxy- 2-Carboxybenzyl alcohol. nd (w) PAS 0) il ie Ace! Ret. wa aera (Pests Cho B10, 218 
methyl)- C,H, . See b1239 
—|—,—.lactone ..... see Phthalide 
b1731| —,.2-hydroxy- C,H;NO;. See b1239....... yesh nd (aa, OE RS eee lemoeetects coll (teresa tc B107, 66 
3-nitro- wt!) (anh) 
As 357, 128-9 
(3.64) (+w) 
b1732|—,2-hydroxy- C,H,NO,. See b1239....... ye nd (wor 2358 Fh ee te lites pact ellis cmuoree B107, 66 
4-nitro- dil al) 
b1733|—,2-hydroxy- C,H;NO,. See b1239....... MnaW)l ae | 229230) Niet (LOS OsCe Hata acct ys B107, 67 
5-nitro- 
b1734| —,2-hydroxy- C,H;NO,. See b1239....... PASC RO! Wes ct ccad Wee ares a5 IMetameete ute alll qewne te sbenare J1950, 
6-nitro- 2049 
b1736| —,3-hydroxy- C,H;NO,. See b1239....... DLorpreas AN1805=b:5te es eee ach ateiteceaae str B10?, 84 
2-nitro- (w +1) 
2b1737| —.3-hydroxy- C,H;NO,. Seeb1239....... TS Set 2a ive Ih (w)) meen 123.5 nl eet eee ee ee | B10, 85 
4-nitro- 
b1738| —,3-hydroxy- C,H;NO,. Seeb1239....... RBS IZTVEUMOrDIE). VIGTe © Vides cae wcckaaa limos B107, 85 
5-nitro- (25 % HCl) 
2b1739 Pe C,H;NO,. See b1239....... 18332) indlor if (Ww) | 186-7 . ennetere eee trees lls saceeee B107, 106 
-nitro- 
b1740| —,5-hydroxy- C,H;NO,. See b1239....... ye nd or pr 17211465) |i pene tL ee ease eee B107, 85 
2-nitro- (w +1) 
b1741 we ok C,H,0,S. See b1239 ....... pr (w +2) M20 eta oe le tos poe eeree B11’, 231 
b1742| —,2-hydroxy- C,H,O;S. Seeb1239 ....... RYE na (WeRZ) 1920 (anh):|* eek ie || vee oe Nee eee B11?, 232 
5-sulfo- 198-9d 
(+2w) 
b1743|—,3-hydroxy- C,H,.O,S. Seeb1239 ....... 218.19 | ye-grnd 208 (213); | aetevrces | doceee as: | B11, 413 
b1744 bbws Ce) ae ld aa i ; 
at hah C,H,0;S. Seeb1239 ....... PLO LONG (Wet Lp me U2Od | leer rtemen'| ec vcccoeies. | eee ea B11, 413 
b1745| —,4-hydroxy- GH. Ossseebl2s9ee ee nd ork) | id. eGo elite. |e ee B11’, 235 
Qb1746| —,2-iodo- ........ C,HsIO,. See b1239 nd (w) if 
+evee+- 1248.02 |nd(w) ==: 1163. —s«4| 233 exp |2.24925 |........ 39 
2*'233 sh a 
(3.85), 285 
Qb1747| —.—,methylester .| C,H,1IO,. See b1239 
parte rs POLO ca se eine hee ee PACES SLI cert, 
re B9, 364 
2b1748|—,3-iodo- ........ C,H5I0,. Seeb1239 ....... ACL PICACE) 1/18 7—8)00 | SUD Seem Steen ee B9?, 240 
22"217 (4.42), ; 
284 (2.98), 
290 sh (2.95) 
2 b1749) —.—, methylester .| CsH,IO,. Seeb1239 ....... nd (dil al) 54-5 2762179? Wie meet loc B9, 365 
adn. 4 
149- 
7 a : 5018 
b1750|—,4-iodo- ........ C,H;10,. Seeb1239 ....... mel pr(dilal), | (i)270 |sub ~—‘J2.18420 |... B9*, 240 
If (sub) (st) : 
A"'252 (4.26), | (ii) 228— 
282 sh (3.23) 9 
2b1751|—.—.methylester . * 2 ey) 
b1752|— 2-iodo-3-nitro- .. ; : 62.05 ae a 114; , -Ae\isub™ lee | PARES | Baca, |e B9, 367 
b1753|—,2-iodo-4-nitro- . . | C,H,INO,. See b1239...... 293.02 avec: (ai) aay. ems ee ly laa B9?, 278 
We |DAYeDECW) 146-7 = aha ae 0 | B9", 166 
b1754|—.4-iodo-2-nitro- . . 293 : 
Ae MO2tyelfonpr(dily)|192-3. i, Seve es | at) B9?, 278 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 
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C-194 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ee 


Synonyms and Formula 


Benzoic acid 


Qb1761|—.4-isopropyl- .... 


Qb1762|—,2-mercapto- .... 


Qb1763|—,2-methoxy-..... 


2 b1764| —.—.amide ...... 
Qb1765|—,—.chloride..... 
b1766| —,—.ethyl ester... 
b1767|—,—.methylester . 
b1768}—,—.nitrile....... 
b1769|—,—.,piperazinium 
Qb1770|—,3-methoxy-..... 
b1771]/—,—,chloride. .... 
b1772|—,—, ethyl ester . . . 
b1773|—,—,methylester . 
b1774|—,—.piperazinium 
Q b1775|—,4-methoxy-. .... 


b1776|—,—,amide 
b1777|—,—.butylester... 


Q b1778}—,—.chloride..... Cc 


Qb1779| —,.—,ethyl ester . . . 


Q b1780|—,—,methylester . 


2 b1781|—,—.nitrile....... 


b1782|—,—.piperazinium 


b1783|—.5-methoxy- 
2(4-methoxy- 
phenoxy)- 

b1784|—.,3-methoxy- 
2(methyl- 
amino)-, methyl 


b1788|]—,—.ethylester ... 


b1789|—.—,methylester . 


- | C,;H,INO,. See b1239...... 
-| C,H,INO,. See b1239...... 


C,H;10;. See b1239 


C,H10,. See b1239 
C,H10;. See b1239 


. | o-Cuminic acid. 


C,0H,202. See b1239 
Cumic acid. p-Cuminic acid 

C,0H,20,. See b1239 
Thiosalicylic acid. 

C,H,0,S. See b1239 


o-Anisic acid. 

C,H,0;3. See b1239 
CsgH,NO,. See b1244....... 
C,H,ClO,. See 1239 «...... 
CyoH 1203. See b1239....... 
CyH,003. Seeb1239 ....... 
CsH,NO. See'b1291........ 
CroH26N20,. See b1239.... 
m-Anisic acid. 

C,H ,0;. See b1239 
C,H,ClO,. See b1239...... 
C,0H203. See b1239....... 
Go O03; Seebi239 2.3... 
C20H26N20,. See b1239.... 
Anisic acid. 

C3H,O;. See b1239 
CsHyNO,. See b1244....... 
CyzHy603. Seeb1239....... 
H,ClO,. Seeb1239...... 


CoH 1203. Seeb1239....... 


C,H 1903. See b1239 


CgH,NO. Seeb1291........ 


C2r9H26N20,- See b1239.... 
C,5Hi4O5. Seeb1239....... 


Damascenine. 
CioH13NO3. See b1239 


o-Toluic acid. 
Cs,H,O2. See b1239 


CsgHoNO. See b1244........ 


«| CygH 4,03. Seeb1239....... 


C,H,ClO. See b1239....... 


Cy9H 1202. See b1239....... 


CoH, 902. See b1239 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


ye pr (al) 

nd (al), pr 
(peth) 

If (w) 


ye amor 
amor 
pr (w or peth) 


tcl pl (al) 


If or nd (al, w, 
aa) 4*'220 
(4.18), 239 sh 
(3.81) 

pl (w), fl (al) 
42! 226 (3.82), 
280 (3.40) 

nd (bz), pr 
(eth), pl (w) 


A*' 234 (3.82), 
294 (3.54) 

4" 232 (3.95), 
294 (3.65) 


42" 230 (3.83), 
293 (3.39) 


pr or nd (w) 
2*' 249 (4.14) 
nd or ta (w) 


22! 254 (4.3) 


fi (al or eth) 


nd (w), If (al) 
42" 248 (4.29), 
273 (3.33), 
283 (2.92) 


cr (bz-lig) 


pr (al) 


pr or nd (w) 
AS72315 
(4.02) 

pl (w) or nd (w) 
195491270 


190.4-1.4 


107-8 


147 (143) 


Density 


1.11243° |1.52247° 


1.157149 |1.534!9-5 


1.106325 


170-2'° 


243-470° 
123-515 

260-17°° 
110° 

252 (238) 


1.09933 |1.51617° 


1.13103° |1.5224?° 


295769 
1834° 
262-3 
91! 
269— 


707°° 


1.054165 
1.2612° 


1.580?° 


1.10383° |1.5254?° 


2707°° dd 
147-8'° 


1.062745 | 1512448 


> 3257°° 
1 122° 
213- 
1476° 
88-90'? 
227 
102.5*? 
2 1 5760 
97}5 


1.03252! | 1.5072 


1.0687° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-195 


VeS14 1253) oo 


mine 0: 


Ref. 
other 
solvents 


B9?, 278 
B9?, 278 


B9?, 239 


B9, 546 
aasligd |B102,70 


chlv 
CCl, s 


B107, 39 


sulfs(ye) |B10?, 58 


B107, 55 


B10’, 48 


B107, 46 


B102, 60 


Am 70, 
2758 
B10?, 80 


B10, 140 


B10?, 81 


B10?, 81 


Am 70, 


Am 56, 
150 
B10', 181 


CS; v lig v | B14", 654 


chlv 


B9, 462 


B9, 465 


B9?, 319 


B9?, 319 


B9, 463 


BY, 463 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 


Solubility 


ke as 


crystalline b ; 
No. Name Synonyms and Formula Mol. form, ec, ae Density QS 
wt. |specific rotation Sales 
and A,,,, (log e) ils 
Benzoic acid + 
2b1790}—.—.nitrile....... C,H,N. Seeb1291.......-. 117.15 | A*! 228 (4.02). —14to |2057°° 0.99552° |1.52797° i co] « 


b1796|—,—.ethylester ... 
2 b1797|—,—. methylester . 


Qb1798|—,—.nitrile....... 


b1799 |—.—,4-phenyl- 
phenacy| ester 


Q b1800|—,4-methyl- 


Q b1801|—,—,amide 


b1802|—,—,anhydride. . . 


Q b1803|—,—.chloride. .... 


Q b1804| —,—. ethyl ester .. . 


b1805|—,—,methylester . 


Qb1806| —,—,nitrile....... 


b1807| —.—,4-phenyl- 
phenacylester 
b1808|—,—.,piperazinium 
salt 
b1809|—.2(methyl- 
amino)- 


b1810|—,—,ethyl ester .. . 


b1811]—,—,methylester . 


b1812|—.3(methyl- 
amino)- 


b1813]—,—, methylester . 


Q b1814|—,4(methyI- 
amino)- 


b1815|—.—. methylester . 


b1816|—.3(3-methyl- 
butoxy)- 
© 61817|—,4(3-methyl- 
butoxy)- 


b1818}—,.—.chloride. .... 


Q b1819|—.3,4-methyl- 
enedioxy- 


b1820|—.— chloride. ... . 


b1821]/—.—,ethylester .. 


b1822|—.—_ methylester . 


b1823 |—,2-methyl-4- 
nitro-, nitrile 
(colorless) 
b1824|—.—.—. (yellow) 
b1825 |—.2-methyl-5- 
nitro-, nitrile 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 


-. |CgHeN20,. See b1291 


m-Toluic acid. 
CyH 0. See b1239 


CgHoNO. See b1244.......- 


+|Ci¢Hi4O03. Seeb1239....... 


C,H,ClO. See b1239 


Cy9H1202. Seeb1239....... 


CoH 902. See b1239 


CgHN. See b1291 


p-Toluic acid. 


C,H,O,. See b1239 
Cz3H NO. See b1244........ 


Ci6Hi403. Seeb1239....... 


C,H,ClO. See b1239 


CoH 1202. Seeb1239....... 
CoH 902. See b1239 


CsgH,N. See b1291 


CroH26N20,. Seeb1239.... 
C.HoNO,. See b1239....... 


Cy9H,3NO2. See b1239 


CyH,,NO,. Seeb1239...... 
CyHgNO). See b1239....... 


CoH1,NO,. See b1239...... 
CsHyNO,. See b1239....... 


CyH,,NO,. See b1239...... 
m-Isoamyloxybenzoic acid. 
Ci2H1603. See b1239 
p-Isoamyloxybenzoic acid. 
C,2H,603. See b1239 
C,.H,sClO,. See b1239 
Piperonylic acid. 
CyH,O,. See b1239 
CsH;ClO;. See b1239...... 
-|CroH 90,4. Seeb1239....... 


CyHsO,. See b1239 


CgH.N20). See b1291 


CsH.N20;. See b1291 


136.16 


135.17 


254.29 
154.60 
164.21 
150.18 


PhS 


303.39 
136.16 


135.17 


254.29 


154.60 
164.21 


150.18 


117.15 


330.39 
358.44 


151.17 


165.09 


151.16 


165.19 
151.16 


165.19 
208.24 


208.24 


226.71 
166.14 


184.58 
194.19 


180.17 


162.15 


162.15 
162.15 


276 (3.15). 
284 (3.15) 
cr (dil al) 


pr (wor al) 
AS’ 2325 
(4.03) 

nd (eth) 
495%" 230 sh 
(4.05), 276 
(2.95) 

cr (peth) 


2348 (3.04), 
360 (3.06) 
3! 228 (4.03), 
276 (3.08), 
284 (3.09) 
cer (dilal) 


nd (w) 
A°% 239 (4.18) 

nd or pl (w) 
49s Kal 269 
(4.3) 

pl (MeOH), 
nd (al) 


28th 242 (4.59) 


A* 240 (4.08) 


cr (aq MeOH 
or peth) 
Aundil 354 
(2.75) 

nd (al) 4°" 232 
(4.20), 267 
(2.82), 279 
(2.66) 


cr (peth) 

pl (peth) 

cr (al) 

nd (bz, w or 
dil al) 

pl (dil al or lig) 

cr (al) 


nd 


nd (al), pr (sub 


cr 
pr 


nd or If (peth) 


If (sub) 


ye nd (al) 
nd (95 % al) 


—13 


160 (158) 


95 (98) 


29.5 


179 


18.5-9.5 
127 


72 
168 (159) 


bys) 
74-5 


) {229-31 


80 
18.5 


53 


100 (105) 


113-5 
105 


C-196 


90's 


263sub |1.0541!? }1.509 é 
Ss ena | roar Pan tener nk 6 
SON WOM Wisciicaacteedhinl areteeate a 
219— 1.1733 |1.5485?7° | d 


234 (227) | 1.02652! |1.505?? i 
103—5!° 
228 POGISE kv caates i 
(215) 
21375% TOS1622 11525272 oh a 
84.519 6" 
ETSIGOR) Nbaaya cts etsy fare. ara ycleress i 
sub 5" 
creme ell Soo: i cretiterasiliatese miaberas é 
vi 
225—77©° | 1.16862° |1.55477° | d 
10215 
295.7708 T.O02695" (AS08922 tees 
110! 
PRET E | eee seal (eee i 
Q1feO72P! 10: 980580 iin sone i 
9) Ww * 


1.5839 (4 


Se iti atchi Oe tisctdc i 
on 
Mapelstststcie lethal hie Beilin ieee i 
G scvatevaleianeil fais arcades i Ate a et ne s' 
2 yatta Bad la tialh neh vos flgaee greens i 
1802s Ecc cots ee d 
SUDRMEE Fie... Sam ell aon eee i 
DS Seam ae lo s:cc cere | SOR 
ZES = 695) |e a sl er i 
164-5"! 
273-4760 


vijyv 
s 6 
Si Sey 
dtiies 
co | 00 
Ss 
oo | 0 
viv 
viv 
s 
d" 
00 | 00 
viv 
viv 


Sp ihes 
Viet 
SMinv: 
viv 
er 
é 

sh 

d’ 

6] 6 
viv 
vO Tey 


Vv v 
v v 
Vv v 


other 
solvents 


Ref. 


B9?, 319 


B9, 476 
B9?, 324 


B9?, 325 


B9?, 329 


B9, 484 


B9, 484 


B9?, 330 


B14?, 212 
B14’, 213 
B14’, 212 
B14, 391 


B14, 392 
B14?, 259 


B14', 571 
B10', 64 


B10', 70 


B10',77 
B19?, 292 


B19, 270 
B19, 293 


B19’, 293 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Synonyms and Formula form, 
specific rotation 
and A,,,, (log «) 


Benzoic acid 


b1826| —,2-methyl-6- CsHgN20,. Seeb1291...... pl (bz) 109-10 
nitro-, nitrile 
b1827| —,3-methyl-2- CsHeN20,. Seeb1291...... nd (al) 84 


nitro-, nitrile 


b1828|—,3-methy1-4- CsHeN202. Seeb1291...... pr (al), nd 80 
nitro-, nitrile A” 225 (4.08), 
280 (3.83) 
b1829| —,3-methyl-5- CsH,N20,. See b1291...... nd (lig) 104-5 


nitro-, nitrile 

b1830| —,4-methyl-2- CsgH.N202.Seeb1291...... nd (w) 101 
nitro-, nitrile 

b1831|—,4-methyl-3- CgH.N20,. Seeb1291...... pa ye nd (w) 107-8 


nitro-, nitrile 

61832] —,5-methyl-2- CsH_.N202. Seeb1291...... nd (al) 93-4 
nitro-, nitrile 

b1834|—,2(1-naphth- C,gH,203. Seeb1239....... pr (al-w) 176.4 


oyl)- 
b1835| —,2(2-naphth- CisH,203. See b1239....... nd (to) 168 
2 b1836|—,2-nitro-........ C,H;NO,. See b1239....... tcl nd (w) 147-8 
2" 250 sh 
(3.54) 
b1837|—.—,amide ...... C,H,N20;. Seeb1244...... nd (dil al) 176.6 
42" 250 (3.7), 
b1838}__—,—,N-phenyl- | C,;H,)9N20;3. Seeb1244.... nd (al or bz) 155 
2*' 246 (4.3), 
354 (3.5) 
b1839|—.—, azide ....... C,H,N,O3;. See b1239...... ye pr (eth) a725 


2 b1840) — . | CoH NO,. See b1239....... tcl (dil al) 30 


2b1841|—,—,hydrazide ...|C,H,N;0 3. Seeb1239...... ye-br pr (w) 123 
A*' 245 sh 
(3.6), 350 sh 


© b1842|—,.—,methylester .| CsH,NO,. See b1239.......) 181.15 ]............. —13 
2b1843|—,—,nitrile....... C,H,N,0,. Seebi291...... nd (w or aa) 111 


A*' 279 (3.78), 
296 sh (3.35) 


Q b1844|—,3-nitro-........ C,H;NO,. Seeb1239....... mel pr (w) 140-2 
A215 (4.35), 
255 (3.85) 
b1845|—,—.amide....... C,H,N203. See b1244...... ye mel nd (w) 142.7 


A*" 260 (3.8) 


b1846|—.—.—.N-phenyl- |C,,;H, oN203. See b1244 .... If (w or al) 153-4 
A*' 262 (4.3) 
319 sh (3.2) 
b1847|—,—azide ....... C,H4N,4O3. See b1239...... pl (dil al) 68 


23' 230 (4.3), 
262 sh (3.9), 
330 sh (2.4) 
Q b1848|—.—.chloride..... C,H,CINO . See b1239..... yecr 35 
AS 232 (4.40) 
Q b1849|—.—.ethylester ... |C,H,NO,. See b1239....... mcl pr 47 


Q b1850|—,—. hydrazide ... |C,H,N3;0 3. Seeb1239...... nd (w) 153-4 
22! 255 (4.0), 
350 sh (2.2) 

Qb1851 |—,—.methy] ester . |C,H,NO,. Seeb1239....... h 78 


 b1852|—,—.nitrile....... C,H,N20,. Seebi291...... 118 
A*! 255 (3.8), 
335 sh(2.1) 
b1853|—,4-nitro-........ C,H;sNO,. Seeb1244....... : mel If (w) 242 
A" 258 (4.08), 
294 sh (3.40) 
2b1854|/—,—, amide ...... C,H,N20 3. See b1244...... é nd (w) 201.4 


2” 265 (4.06) 
b1855|—,—,—,,N-phenyl- |C,,;H,9N,0;. Seeb1244.... 5 If (eth) 211 
A" 321 (4.3) 
b1856|—,—,butyl ester... | C,,H,,;NO,. Seeb1239..... ; 35:3 
2b1857|—,—.,chloride..... C,H,CINO,. See b1239..... F i 75 


2 b1858|—,—,ethylester .. . | CgHgNO,. See b1239....... : 57 
2" 259 (4.00) 


Density 


RA ee EE err & 


7Y pe he Eee S 
154-5'8 
29628) tal ee Sade. 
1S6ie 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-197 


Solubility 


ee ee Ref. 
other 


s | s Joss B9?, 323 
s | s |chls B9', 191 
Jeetosaag B9', 192 
. | lig s” B9', 192 
Bere. v |chlyv B9?, 334 
lig 6 
v |v jv {chlv B97, 334 
ar) eo v jaav B9', 192 
v | v |chls E12B, 
sulfs 3614 
v {vies josv E12B, 
aay 3621 
s | v | 6 {chl6é,s" B9?, 242 
Vo lig 6 
MeOH v 
Saale || « 3] sndees ee B9?, 246 
6 |...| s |chlsligéd |B12?,153 
Vv }..«| Vv |chlv B9, 376 
SH asa] sell lagtereisavelast B9?, 245 
Wal 4) 1 chix B9?, 246 
s |...] s |MeOHs |B9?,244 
chls 
ligi 
s |v | s |CCl,aas | B9?, 246 
(ase 
peth 6 
chl v 
v |v | 6 |chis B9?, 247 
MeOH v 
peth 6 
BA ya's oc | eee eee B9?, 252 
Bit | Sa Miakt ota Ras B12?, 153 
Voliaa| Vilaay B9, 338 
VEN ss lla o-3| atecolseekomhe B9?, 252 
5 Pe hel ol OCH eles os Oc B9?, 248 
Hee || a. cali B9?, 256 
6 |...}|...|MeOH6 |B9?,248 
v | v | s" |pethiaav |B9?, 254 
s | 6 | 6 |chlsligi |B9?,256 
! CS, 6 
MeOH v 
4 eee 4 eres reece oe B9?, 271 
Ce) (eed (eteica (eric rc B12?, 153 
Vo 1a 2) WidAbrassend B9?, 259 
Rt ye). al. ae B9?, 270 
SH .ise| « Adllaes tata B9?, 258 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. i 
crystalline o b Solubility 
No Name Synonyms and Formula Mol. form, ay oa Density LI) ie Ref. 
wt. ifi tion other 
specific rota w | al | eth| ace| bz 
and A,,,, (log «) solvents 
—— 
Benzoic acid 1 
A ul + 
Qb1859| —.—, hydrazide ...| C;H,N303. See b1239...... 181.15 |yesh nd (w) SE Sey PRASA SG crenata a i[l ote wcbreter ote a" 6 i B9?, 274 
4*' 260 (4.9), 
375 (2.5) , af 
Q b1860| —.—,methylester . | CsgH;NO,. See b1239....... 181.15 lye mel If ‘ Fey | areata | demesne oll Weraeiocctc Lal Sls B9*, 258 
38! 259 (4.12) - 
2 b1861}—.—nitrile....... C,H,N,0,. Seeb1291...... 148.12 |If(al),nd(bz) | 149 ee ad | Brees col erway 6) 6 | dé (cease B9?, 273 
2" 258 (4.07), s* | s 
303 (3.00) : : 
b1862|—,—.,2,2,2-tri- C,H,Cl,0,. Seeb1239 ..... 253.51 |pr (al) 71 106-7! 1.35227 1.534325 |... | ose |e aie flere rel lorena eee Am 70, 
chloroethyl ester f j 3370 
b1863|—.2-nitroso-...... C,H; NO 3. Seeb1239.......... 151.12 |cr (al or aa) 54 i ee Re aiopar| | Geen on oF pacaooc é B9?, 241 
(214d) 
b1864|—.3-nitroso- ...... C,H;NO3. See b1239....... 151.12 jer OT I GAA crete | State ibae a (ri orce s 6 |...) & | eee B9, 369 
b1865|—.4-nitroso-...... C,N;NO,. See b1239....... 151.12 |ye pw S950) ere TU lls wheter steiterstoncyets ote = é B9?, 242 
b1866|—.,4-octyl-........ C,5H2,02 >See b1239....... 234.34 |If (al) 139:4100) Werte ccc otheats ahaeiball acess rss S" | oe | nelle sce] ae ee 39,571 
Q b1867|—,pentachloro-. . . . |C;HCI,O,. See b1239...... 294.35 |nd or pl (bz 208 SUB CVAC) Nets errtecstet [he erere vier ete Vi Sco aeal pee B9', 142 
or dil aa) éd 
b1868|—.—,chloride. .... C7 CLO See DIZ39 2 jeter re 312.80 |pl (al) STAT iliabat eae otte|ecetaneten Mion Nereyeienonones vee v C24, 108 
b1869|—.pentamethyl- . . . | C,\.H,,O2. See b1239....... 192.24 |nd(w), lfornd |210.5 CL laa aac By leecg sain i | Vv" |...) soe B9, 569 
(dil al) 
4" 286 (4.6), 
344 (3.7) 
b1870)—,per-........... Perbenzoic acid. 138.12 |mcel pl (peth) 41-3 DiRee Wee Ml! oe reve veut wi Hed orcas arenes i Val vires B9?, 157 
C,H;COOOH Hoe 5” 
sub 
b1871|—.2-phenoxy-..... Gps Ose Seebl239.n..- = 214.22 |if (dil al) 1324 MIS SS a0 | aol tacts i} v |v |code B107, 40 
Adiox—cy 222 én 
(4.14), 285 
(3.49) 
—|—.phenyl-........ See Biphenylcarboxylic acid . 
b1872|—,2(phenyl- C,3H,,NO,. Seeb1239..... 213 24Nif ndorpr(al)|ifte4d) eee sl eh Sei le a. cece iv] ve [250], 22 6a eae B14?,213 
amino)- on 
b1873|—.,2-phosphono- . ..|C,H,O,P. Seeb1239....... 202.11 |nd (w or al) & 300 COMIN atl Peas Ws ee v | dS |...) ctl ee B16, 820 
b1874|—,2-propyl-....... Cy oH 1202, See b1239....... 164.21 | If (dil al) 58 27 rart Wet ok oars wie sae S ] V | V |] -c Qiteccst tetera B9', 213 
164-57° 
Q b1875|—.4-propyl-....... C,oH 1202. Seeb1239....... 164.21 | pr or If (w) PAN 0 BN aoeerepaies lie ciaicickatehatl are reteverarars velviy B9, 545 
b1876|—,3(1-semicarb- Cryogenine. C,H, 9N,02. 194.20 | cr ETDS (RD A ah a ie eos i s)) *Siilive B15?, 297 
azido)-, amide See b1244 
—|—.x-sulfamido-.. . . | see Benzoic acid, x-sulfo-, 
x-amide (x = 2, 3, 4) 
b1877| —.2-sulfo-........ o-Carboxybenzenesulfonic 202.19 |nd (w +3) 14E (anh) URES eer feo leanne eae viv Lb -] ie. |ewe dls «anne B11’, 215 
acid. C,H,O.S. See b1239 70 
‘ (+3w) 
b1878]—.—, l-amide..... C,H,NO,S. See b1244...... 201.20 | pr(w +1) T9S=4 OWE PL EE LS oD cin Soe v | ve |<... dalliance eee B11, 215 
(anh) 
Q b1879| —_—.,2-amide.... . o-Sulfamylbenzoic acid. 201.20 | pl or nd (w) 16527 =, HCA ME ah Re ted Meee vi] volov |. B11, 216 
C,H,NO,S. See b1239 (rapid 
htng) 
153-5 
(slow 
: htng) 
bI880)—.— anhydride: once wits cisect cnc sense ec en 184.17 |plor pr (bz)... | 129.5 Ey a ees erie Fal lnuooo aoe i s B19?, 137 
(endo) sh 
—|—.—,imide....... see Saccharine 
b1881|—,.—nitrile....... C,H;NO3S. See b1291. . «++. {183.19 |nd (w) DIDS! Wiss aca Seo SPE Nin racer | evcbeverereee SURL-S VO B11", 372 
Q b1882|—,3-sulfo-........ m-Carboxybenzenesulfonic |202.19 |cr (w +2) 14 U.anh ihe Ghacteve as iliasnha ceeded ates Vieesonew B11’, 217 
acid. CjH,O.S. See b1239 98 (hyd) “ 
b1883|—.—,3-amide..... m-Sulfamylbenzoic acid. 201.20 |pl (w) 2AG (238) ul Pave cl ccllic: ccssccseel aera s* | s || 6 |. cl cel Bil’, 218 
ae C,H,NO;,S. See b1239 é 
1884 |—,—.3-chloride . . . |Cj;H;ClO,S. See b1239...... 220.63 |pr (bz) 133-4 n | gh 2 
b1885|—,—.dichloride .. . |C;H,Cl08. Seeb1239..... |239.08 |............. 20, APPR INSSSACE Hs A de eee Abeer Bil, a66. 
b1886|—,4-sulfo-........ p-Carboxybenzene sulfonic |202.19 |nd (w +3) 259-260; = M8 Peerless viv ls Le 3 
aT OORYPENZENE SUMONIC) 1202.19 ind (w+3)) 1259-60 RE An |||... 2s sae loose nmien Viv |S. |e. .0] ssn eee B11’, 218 
acid. C,H,O;S. See b1239 (anh) 
: 94 (hyd) 
© b1887|—-.—,4-amide..... p-Sulfamylbenzoic acid 201.20 i 
. -20 |pr or fi (w) 29052d \PasWise ee fececcsenfewccecee | df V | 6 |. ot 1 B 
Tess C;H,NO,S. See b1239 Mie hg vat Ft 
—,—.4-chloride . .. |C,H,ClO,S. See b1239 ... 220.63 |nd (ace) 237-8d 
ot : SOLU isrtene sever co e-csc; cathe ll ausveremievere Ce fale ls belt ene 1 be 
2b1889 we C,H,C1,0,. Seeb1239 ..... 259.91 |nd (al), 1945, SMe ete | x: sks%s 0 Bel eneeeeees d6{/vjiv : BS, 6 
fae ceiacewy TOE Mes la? bo a 
b1890|—.2,3,4,5-tetra- C,H,O,. See b1239........ l 
Baron: TEES 86.12 |pr eB ki saad a Pepe ell Shoes coe V [oss des.|.. ole cet area C50, 
— |..2G,4,5,6-tetra- bee Gallin a. 
hydroxyxanthyl)- 
b1891|—,thiolo-...... 
|e haa ih | hat gee “wea eee ne 138.19 lye pl (aa) 24 ASTI wel Ws Ma. 1.604037? | i |v |v]s B9?, 286 
b1892|—,thiono-,amide, |C,H,;CSNHC,H:... 
Noha oe EEC CORDR GE: 213.30 lye plor pr(al) |102 eA to] tee ee i|vlos chisligd |B122,154 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 


C-198 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS 0 


Benzoic acid 


b1899|—.2,3,5-triamino-. . 
b1900| —,3,4,5-triamino-. . 


b1901 | —,2,3,4-tribromo- . 
b1902|—,2,3,5-tribromo- . 
b1903|—.,2,4,5-tribromo- . 
b1904|—.,2,4,6-tribromo- . 
b1905|—,3,4,5-tribromo- . 
Q b1906|—,2,3,4-trichloro-. . 


2 b1907|—.,2,3,5-trichloro-.. |C,H 


b1908 | —,2,3,6-trichloro-. . 


Qb1909 | —,2,4,5-trichloro-. . 


b1910|—,2,4,6-trichloro-. . 


b1911|—,3,4,5-trichloro-. . 


Qb1912|—,2,3,4-trihydroxy- 


b1913}—,.—-,ethylester ...]C 


b1914|—,.—. methylester . 
b1915!—.2,4,5-trihydroxy- 
2 b1916|—.2,4,6-trihydroxy- 


b1917|—,—-ethylester ... 


b1918|—,.—, methylester . 
b1919|—,3,4,5-trihydroxy- 


b1920|—,—,amide ...... 


b1921|—,—,—.N-phenyl- 


Q b1922|—.—,ethylester ... 


2 b1923|—,—.,isopropy] este! 
2b1924|—,—,methylester . 


Q b1925|—,—,propylester. . 
2 b1926|—.2,3,5-triiodo- . . . 


b1927|—.,2,4,5-triiodo- .. . 
Q b1928 | —.3,4,5-triiodo- . . . 


b1930|—.2,3,4-trimethoxy- 
b1931 |—,2,4,5-trimethoxy- 


02b1932|—.3,4,5-trimethoxy- 


b1933|—.2,3,4-trimethyl- 
b1934|—.2,3,5-trimethyl- . 


b1935|—.,2,3,6-trimethyl- . 


C,5H,203. See b1239 s! 


nd (w +1), 
cr (bz) 


C,5H,203. Seeb1239....... ndi(w+l), |£622-2.4).. 20s ga) AL.835 5. | ceteris [bs heheteivaaly |. . 
nd (bz) 

C,5H,203. See b1239 ...... 240:26. |pr.( + Tw, al-to) 146) a OY SER Ba ocak. ces cen s Olive lev. vil ev 
nd (al) 

-|Ci6H 1403. See b1239....... 254.29) |p! (MEOH) fs 66161). sere oes | eee st yn acl arspearere are ol vy Vv 
C,5H,203. See b1239....... 240.26 bic cratetree a [LAEEy | \deleterciae alll serine the [nets eee Wekteech eke dl ahoslca a 
C,5H,20;.Seeb1239....... 240.26 Ind (MeOH or 4/228). Be PES [ise se ot} vy en Re) 

ace 
C,H,N30)2. See b1239...... 167-13 jcr(w) 2) ACUTE! tZalapkbostw | S428). 5... E58 vie) Oli 
C,H,N30,2. See b1239...... 167:13/ |nd' (Wet Spee ee | Gene Lae ete ck | Pons cerelak aire cP ately al a 
5 
C,H;Br30,. Seeb1239 ..... 3 nd(bz)  s WIST]S: (wilesa oe] SITES. |... ESS 2) SOs 40035) ‘s* 
C,H;3Br;0,. Seeb1239 ..... 358.83: Ind(al)” 4 OG8|\T9SF4 fl. Rebate SETS. |: 2. Peel iA). ve \evilev) | 6 
C,H;3Br,0,. Seeb1239 ..... 358.83) ind(alor bz) | | 195-6) Apc k a fect ede. c% « esha Es 5 
C,H;3Br,0,. Seeb1239..... 358.83 ipr(wy 1 TC NTSST) Ne cRR SRS ONCE Ee hadeacaces OT eS lies s 
C,H3Br30,. Seeb1239 ..... 358.83 jnd(bzoral) 240, (1 *idteteeae| ELFES: i... REST 280.5 
C,H3C1,0,.Seeb1239 ..... 225.46 |nd (w) AMcO# 187585 Dele cited ee SSCS! . |. ieee eedoivns, 
289 (2.79) 
3Cl,0,. Seeb1239 ..... 225.46 |nd (w) AMcO# LOS Reads eee ee, oa ees noes omer hae L/S Wesiaias] (is 
295 (3.01) 
C,H3Cl,0,. Seeb1239 ..... 225.46 |AMcO# 283 12425 sept ets (Ne ceisiacelevgres Rtas averevs é s Heke 
(2.74) vit 
C,H;Cl,0,. See b1239 ..... 225.46 |nd (w or sub) 168 SUB QIOE Uscecinesic finances ae Seis: es 
AMeOHO2) i 
(2.97) 
C,H;3C1,0,. See b1239 ..... 225.46 |nd (w) AMso# 164F | REE Rs || SERS. | Ss lve iv 
274 (2.43) 
C,H3Cl,0,. See b1239 ..... 225.46 |nd (dilal) DIOR Paces Meee ora. nok: &lsitsisis 
AMcOH 988 
(2.86), 
274 (2.43) 
C,H,O;. See b1239 170.12 |nd(+w) LOTS Misub Mae We sees Bees an oe SNES Sse tt 
(215-20) 
Hy Os. See 01239". 2... 2... 198.18 |cr(w +1) LOZ (anki) (PPh etces sks Wea cca Se GN ey, 
86( +w) i 
GiH,O,,..S4é61239' 4:.5..;4-- 184.16 |nd(w +24) ed (Een ts fo 5 Se eee Meg Pear renee SNalies 
GJHE Os see b1239 cack s 170.12 |nd (w +4) DESd.. |e sasee sete oc eee wh Level). te 
GjH;O, .'See.b1239 ..........). + 170.12) (ys) AMeo™ TOO} bai. dept v.00: asc, chl ee ausepe shulsa'lh -v i 
262.5 (4.12), é 
297.5 (3.44) 
C5H,0;. Seeb1239 ....... 198:18)|prornd (Ww -1))129; SMe IGtS Se occ ccc ces Yeveee ccs s" | Eweiiev vi 
pr (lig) 
CGjH,O;. Seeb1239'.... .h. « 184.16 |cr(dilal) NTEG NES a Biaraic eile wie cierto lpia «amen Oh OVARIOVE Nests | 0 
Gallic acid. C,H,O;. 170.12 |pr(w +1) 2930 Pe csisicies iG94SE iPr. chee v* dievawerOs tes! | i 
See b1239 22! 272.5 (4.06) é 
Gallamide. C;H,NO,. 169.14 |If(w +14) ZAS—Sd) pill ie Sedat || BSS... Nec. « aever Shs lear he | 
See b1244 (anh) é 
Gallanilide. C;;H,,;NO,. 245.24 C4 2w, Gil al) 1207) “AR PRES CSehcilsc iy cede wees ve VARESE UES ee i 
See b1244 i 
C,H,,.0;. Seeb1239 ....... 198.18 |mecl pr (wi+24),| 160-2  JOREI ale cc eke fee ee an SLE Se St Weeklies 
nd (chl) (anh) é 
7 lon Uied tag Jo) 158 
(4.00) (hyd) 
Cy,oH 205. See b1239....... DZ eo eller ccastetstet> v.00 U2B=AtS eer tel | Eley Mletels, «, Vevaiecce.o.0:0 Sohesrales i 
Gallicin. C,H,O0;. 184.167 mcl pr (MEOH) 202) 7 HR. Bie ches 6 crs: sae ate elheverecoreseva’s CHM | OR | See bes See 
See b1239 A*'217 (4.72), 
275 (4.32) 
CyoH120,;. Seeb1239....... D2 DIE id Cw) A275) SOe © BAIR MarR colic s cic iccctsvariffavers lala ater OF lho sellin Ibo 
sh 
C,H;1,0,. Seeb1239....... 499.81 |pr (al) 224-6 boee ctejwel Oo AR es fees. we ae eet (aaee | 5" 
C,H31;0,. Seeb1239....... 499.81 |nd (al) 24S) OE Bt os oct || a irilstnbs i 
C,H31,0,.Seeb1239....... 499.81 |pr (al) DOP SRP We AACE A cs ai tere [es cele’ siess TLV Ihe well teat 
Cyo9H20,;. Seeb1239....... 212: 21 er (worpeth) (100) MRE Boas ale cssicsites ewemrerein gis ts 
Asaronic acid. C,9H,205. 212.21 |nd (al or bz- 144 SORES billed ncthe » Ie meres ms wae ES s 
See b1239 peth) i 
CioH,,0;.Seeb1239. ....... mel nd (w) A"! |171-2 Q25A78o Sie SET. |\wtrecenyeh 6|v iv 
215 (4.2), 
260 (3.7), 
300 sh (3.2) 
Prehinitylic acid Cy ohl;,03) }164:21) |jpr(al)a237 1167.5. 1 GEGR, 8s of datsiaie sates fle vieiee ee: s* ies* 
See b1239 (3.78), 287 
(3.01) 
y-Isodurylic acid. C,9H,,02. |164.21 DINER I ee Oo eRe | Yleve avelst vaiell fateterstetabets? | loroterateceters Iter s 
See b1239 (3.69), 288 
(3.15) 
C;oH202. See b1239....... na (worpeth) jLIG=1" tie Ae sae |eisiclee ites | tee sie evec~ = s 
A*! 223(3.99), 
279 (2.90) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-199 


Color, 
crystalline aa 
Synonyms and Formula form, mm. ee Density 
specific rotation c 
and A,,,, (log ¢) 


ih other 
AAA CES solvents 


. | lig s” 


CS, i 
AcOEts 


chl 6" 
AcOEts 


chi s* 
MeOH v" 


B107, 524 


B107, 524 
B10?, 525 
B10, 759 

B10?, 527 
B10?, 528 


B14, 455 
B14, 455 


B9, 345 
B9, 345 
B9, 345 


B9', 141 


B9, 345 


B9?, 230 


B10, 331 
B10, 467 
B10, 466 
B10?, 334 
B10?, 334 
B10', 236 


B10, 469 
B10?, 335 


B107, 346 
B12?, 263 


B107, 343 


B10?, 343 
B107, 342 
B10?, 343 
B9', 150 
B9', 150 
B9, 367 
B10?, 332 
B10?, 334 


B107, 340. 


B9, 552 


B9, 552 


B9, 552 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. Name Synonyms and Formula mo 
Benzoic acid 
b1936|—.2,4,5-trimethyl- . | Durylic acid. C,p)H,202. 164.21 
See b1239 
Qb1937|—.2,4,6-tri- B-Isodurylic acid. Mesitoic 164.21 
methyl- acid. C,9H,202. See b1239 
b1938|—,—.chloride. .... Mesitoyl chloride. 182.65 
C,oH,,ClO. See b1239 
b1939 |—.3,4,5-tri- a-Isodurylic acid. 164.21 
methyl- C,oH,202. See b1239 
b1940|—.2,3,6-trinitro-. . . | C;H3N3;0,. Seeb1239...... 257.12 
b1941 |—.2,4,5-trinitro-.. ..|C;H3N30,.Seeb1239...... 257212 
2 b1942|—.2,4,6-trinitro-. . . |}C;H3;N303. See b1239...... 257.12 
b1943|—.3,4,5-trinitro-. .. |C;,H3;N30,.Seeb1239...... 257.12 
b1944|Benzoin(d) ...... Benzoylphenylcarbinol. 212.25 
a-Hydroxybenzyl phenyl 
ketone. 
0 b1945|—(dl)............ C,4H,202. Seeb1944....... 212.25 
B1946|—(1) ccc ices ess Cy,HpO07.Seebl944... 22... 212.25 


Q b1947|}—, acetate (d/)..... 
b1948|}—,ethylether (d/). . 
b1949|—.,hydrazone (d/). . 


b1950|—,methyl ether (d/) 
b1951|—,oxime (/)....... 


Qb1952|—,—, (dl, anti)..... 


b1953 
b1954 


—,—.,(dl, syn) 
—,succinate 


Qb1955|—,4,4’-dimethoxy- . 


Qb1956|3,4-Benzophe- 
nanthrene 


Qb1957|9,10-Benzophe- 
nanthrene 


b1958| 1,2-Benzophen- 
azine 


2b1959|Benzophenone.... . 


b1960]—, imine 


Qb1961|—,oxime 


b1962|—.phenyl- 
hydrazone 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C- 


C.H;CH(OCOCH,)COC,H; | 254.29 
CsH;CH(OC,H;)COC,Hs. . | 240.31 
C,.H,CH(OH)C(:NNH;)C,H,; 

226.28 
Cs5H;CH(OCH;)COC,H.g.. . | 226.28 
CsH;CH(OH)C(:NOH)C¢H;| 227.27 


C,4H,;NO,. See b1951 227.27 


C,4H,,;NO,. Seeb1951 227.27 


[CsH,;CH(COC,H,)O,CCH,-], 
506.56 

Anisoin. CygH,.O4. 272.30 
See b1944 

see Benzoic acid, nitrile 

see Chrysene 

Benzo(c)phenanthrene 228.30 

Triphenylene. 228.30 

Benzo|«]phenazine. 230.26 
ang-Naphthaphenazine. 

Diphenyl ketone. Benzoyl- 182.21 
benzene 

(C.H;),C:NH 181.24 

(C5Hs);C-NOHE n,n ae 197.24 

(CsHs)2C:NNHCG,H; ...... 272.35 


Color, 
crystalline 
form, 
specific rotation 
and 4,,,, (log «) 


nd (bz) 4” 
237 (3.87), 
286 (3.21) 

pr (lig) 

A"! 235 sh 
(3.51), 270 sh 
(2.62) 


nd (w) 
A*' 238.5 (4.01) 
wh nd (w +2) 


ye lf or pl (w) 
rh (w) 
ZEQNH 475 
(2.90) 
ye nd (eth +1) 
nd, [a]}° +92.8 
(Py.c = 1) 


pr (al) A"' 248 
(4.1) 

nd (MeOH), 
(oJ§? —117.5 
(ace,c = 1.25) 

pr or pl (eth) 

nd (lig) 

pr (al) 


nd (lig) 

amor or pr (bz), 
[al5* —3.2 
(chl, c = 0.85) 

pr (bz) 
A*' 290 (3.0), 
301 (2.0), 
311 (1.0) 

pr (eth) 

If (al) 


pr (dilal) 
A" 220 (4.38), 
277 (4.33) 


nd or pl (lig 

oral) 

A" 232 (4.5), 
280 (4.9), 
302 (4.0), 
325 (3.6), 
355 (2.5), 
372 (2.4) 


nd (al, chl, bz) 
At! 248.5 
(4.94), 257 
(5.18), 273 
(4.28), 284 
(4.23) 

pr (al), yend 
(bz) AMs°# 224 
(4.63), 277.5 
(4.72), 380 
(4.06), 400 
(4.08) 

(a) rh pr (al or 
(eth); (B) mel 
pr 
A" 253 (4.24); 
A** 346 (2.1), 


361 sh (2.0) 


nd (al) 
2*'231 (4.14), 
251 (4.03) 

pr or nd (al) 
A" 345 (4.26) 


199 


142.5 


(a) 48.1 
(B) 26 


137 


200 


1.101637 |1.5727%7 


305.97°°  |(a) 
1.1467° 

(B) 
1.1076 


(a) 
1.6077!9 

(B) 

1.605973 


1.08473° |1.6191'° 


Solubility 


ee 


a 


other 
solvents 


Ref. 


B9?, 361 


B9, 553 


B9', 168 
B9?, 285 


B9', 168 
B87, 193 


B87, 193 


B8, 167 


B87, 196 
B8?, 195 
B8, 176 


B87, 194 
B8, 167 


B87, 196 


B8?, 196 
B8, 175 


B8?, 470 


E14, 356 


E14, 357 


B237, 259 


B7*, 349 


B7?, 355 


B7?, 355 


B15’, 63 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, bp. 
wt. | specific rotation Cc 
and A,,,, (log «) 
Benzophenone 
Q b1963|—.2-amino-....... C,3H,,NO. Seeb1959...... 197.24 |payelfior: = \plLO=1) 1) s. cess 
pr (al) 

221235 (4.3), 

385 (3.8) 
b1964|—.3-amino-....... C,3H,,NO. See b1959...... 197-24 \yend' (wee (S78) Ahi aesees 

221245 (4.3), 

335 (3.3) 

2 b1965|—.4-amino-....... C,3H,,NO. See b1959...... 197.24 jif(dilial | [224 <hieeth sth. 
43! 245 (4.2). 
335 (4.3) 
b1966|—.2-amino-4’-.... . C,4H,3,NO. See b1959...... 211.27 |yeprorpl({al) [96.5 |kteiées. 
methyl- 

b1967|—.2-amino-5- .... . C,4H,3NO. Seeb1959...... 21027 \yendiorpli(al)s|6629 1) )/2e--ni.. 7. 
methyl- 

b1968 | —.3-amino-4-..... C,4H,3NO. See b1959...... 211.27 |pa yend 10940 | ae eae 
methyl (MeOH) 

b1969 |—,3-amino-4’- C,,H,3NO. Seeb1959...... 211.27 | pr (al) OU) GRRE eee 
methyl- 

b1970| —,4-amino-3- C,4H,3NO. Seeb1959...... 211.27 | ye pr(w) 10 Pe Nf sotto s s 
methyl- 

b1971| —,4-amino-4’- C,4H,3NO. See b1959...... 211.27 | nd (bz) 18657 ita Aces 
methyl- 

b1973| —,4,4’-bis- C.2,H2gN20. See b1959 ..... 324.47 | If (al) 95-6 = |\nAsZac. 
(diethylamino)- 

2 b1974| —.4,4’-bis(di- Michler’s ketone. 268.36 | If(al),nd(bz) | 179 > 360d 

methylamino)- C,7H29N20. See b1959 A" 370 (4.28), 

390 sh (4.36) 

b1975| —.4,4’-bis(di- C,7H20N2S. See b1959...... 284.43 | pl 2044 BAAS. Aedatar 
methylamino), 
thio- 
b1976| —,2-bromo-....... C,3;H,BrO. See b1959 ...... 261.13 | pr (al), nd (lig) | 42 34562. 
b1977| —,3-bromo-....... C,3H,BrO. Seeb1959 ...... 261.13 |nd (al) 81.5(77) |185—75 
Q b1978| —,4-bromo-....... C,3;H,BrO. See b1959 ...... 261.13 | If (al) 82.5 35002 
b1979| —,.2-chloro-....... C,3H ClO. See b1959 ...... 216.67 | pl (chl-lig) 52-6 330 
185-813 
b1980) —,3-chloro-....... C,3;3H,ClO. See b1959 ...... 216.67 |nd 82-3) fe eae oR. 
Qb1981| —,4-chloro-....... C,3H,CIO. Seeb1959 ...... 216.67 | nd (al) 22'260 | 77-8 332072 

(4.32) 

b1982| —,2-chloro-3,5- C,3H,CIN,O,. See b1959 . . . | 306.67 | ye nd (aa) PA9S IE CEL AS te 
dinitro- 
b1983| —.2,2’-diamino- . . .| C,,H,.NO. Seeb1959...... 212.25 |If(dilal), pr 13425 sual. 

(bz) 
b1984| —,3,3’-diamino- . ..| C,;H,,N20. Seeb1959..... 212.25 | nd (al) 173-4 285}! 
b1985|—,4,4’-diamino- .. . |-C,;H,.N,O. See b1959 ..... 212.25 | nd (al) DAga5 ee ||es eee, 
b1986|—,4,4’-dibromo-.. .| C,;H,Br,O. See b1959...... 340.04 | pl (al) 177 395 

Q b1987| —,2,4’-dichloro- .. .| C,;HgCl,O. See b1959...... 251.13 | pr (al) A"'262 | 67 214-57? 

(4.36) 

Q b1988| —,4,4’-dichloro- . . . | C,,;HsCl,O. See b1959...... 251.13 | pl (al) 4°! 265 147-8 353737 

(4.39) 
b1989| —,2,2’-dihydroxy- . | C,;H,903. See b1959....... 214.22 | lfor pr (lig) 59.5 330-40 

A*' 260 (4.07), 

336 (4.76) 
b1990| —.2,3’-dihydroxy- .|C,;H,o003;.Seeb1959....... 214.22 | nd (w) 1268) sa blaetor 

2b1991|—,2,4-dihydroxy-. .|C,;H, O03. Seeb1959....... 214.22 |nd(w) AMO 1 144.(146)]........ 

242 (3.94), 

290 (3.96), 

338 (4.12) 
b1992|—.2,4’-dihydroxy- .|C,,;H,,O03;. Seeb1959....... 214.22 | pl (w) (S020 | aS dn 
b1993| —.2,5-dihydroxy-. .|C,,;H,903;. Seeb1959....... 214.22 | yend (dil al) 1253640) Gi 005s. 
b1994| —,3,3’-dihydroxy- .|C,3;H,,O;. See b1959....... 214.22 |nd(w) 7A Ub SG Ws Fee atcha = 
b1995| —,3,4’-dihydroxy- .| C,,;H,9O;. See b1959....... 214.22 |nd (w) 2OG ES || s.48er eer. 
b1996| —,4,4’-dihydroxy- .|C,3;H, 00;.Seeb1959....... 214.22 | nd (lig), cr(w) |210 P3322 

{MeOH 295 

(4.28) 
b1997| —.2,4-dihydroxy- | Isocotoin. 244.25 lye nd (lig) 1623 ARES E Ke). 

6-methoxy- C,4H 20,4. See b1959 
b1998|—.2,6-dihydroxy- | Cotoin. C,,H,,04. See b1959| 244.25 | yesh pr (chl) BOSE Whos ddet.ctt 
4-methoxy- If or nd (w) 
b1999| —,4,4’-diiodo-..... Cy3HgI,0: Seebl959.. .......... 434.03 |pl(to)nd(bz) |238.5 2811? 
b2000| —,2,4-dimethoxy-..|C,;H,,O03. See b1959....... 242.28 | pr (dil al) AM*°" | 87-8 218'° 

245 (4.18), 

280 (3.86), 

310 (3.78) 

b2001| —.2,4’-dimethoxy- .| C,,H,,03. See b1959....... 242.28 |nd (al) TOOMAE | \S;.qeteere 
b2002| —.2,5-dimethoxy-..|C,;H,,03;.Seeb1959....... 242.28 | (lig) 22538 
b2003| —.3,4-dimethoxy-. .| C,;H,,03. Seeb1959....... 242.28 |ndorpl(al) |103-4 |........ 
b2004| —,3,4’-dimethoxy- .| C,;H,4O3. Seeb1959....... Pasa DT (Al) Ue NDS-9 8) je neie inet 


Density Np 


Solubility 


other 
solvents 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-201 


viv 
viv 
viv 
viv 
v |v 
viv 
On| see 
vit 
6 i 
i t) 
sh 
s" 

a | 6 
On ||\aar 
si alasa 
6 
Sales 
Sylles 
Sales 
st] 6 
st 
Sileyi 
Sirs’ 
SUES 
SEY, 
Stas 
Sms 
Sutltonae 
SHES 
s|s 
Shilas 
Play Netract 
v] 6 
vr Vv 
6 | 6 
Vv 


V Al Se6s6 ode 
Vv chl v lig v 
aav 
vy | v |MeOHs* 
GSzs* 
chiv 
s’ | chlv lig 6 
CSV 
v" | Pyv 
s |chlsligi 
aas 
s lig s* 
6 |pethd 
foe |eNB ltieaeene ace 
SO sreei| eters rece 
chlsaas’ 
ligi 
s | s |chls 
CS,s 
s |...|chlvaav 
.|chls 
6 |aav 
Ss!) o3sagien 
Si lhevecrerae cscs 
s i |CS,,chli 
MeOH s 
Ss lig 6 
s | s" |chls 
CS;s 
ea tos" 
chl v lig 6 
Vv jaav 
lig 6 


B14’, 51 


B14!, 388 


B14’, 54 


B14?, 63 
B14, 106 


B14’, 63 


B14, 107 
B14, 105 
B14, 107 
B14?, 59 


B14?, 57 


B14?, 60 


B7?, 360 
B7?, 360 
B72, 360 
B7!, 227 


B7!, 227 
B7?, 359 


B7, 428 
B14, 87 
B14!, 390 


B14’, 56 
B7, 423 


B7, 420 
B7, 420 
B82, 354 


B8, 315 
B8?, 352 


B82, 354 
B8?, 353 
BB, 316 
B8, 316 
B8?, 354 


B8?, 467 


B8?, 467 


B7,425 
B8?, 353 


B8', 640 
B87, 354 
B8?, 354 
B8?, 354 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, Be 
Wl | specific rotation 
and A,,,, (log «) 
Benzophenone 
Q b2005|—.4,4’-dimethoxy- . |C,;H,,03;. See b1959....... 242.28 |nd (al) 4""220 = |146 (144) 
(4.25), 293 
(4.37) 
Q b2006|—.4,4’-dimethyl-. . . |C,;H,,O. Seeb1959........ 210.28 |rh (al) 2*'265 = |95 
(4.32), 328 
(2.5) 
b2007 | —,3(dimethyl- CysH,5NO: Seeb1959......: 225.29 |pa ye pl (al) 47 
amino)- 2*' 260 (4.4), 
370 (3.1) 
b2008 | —,4(dimethyl- Ci5H,;;NO. Seeb1959...... 225.29 |yelf (al), 92-3 
amino)- nd (peth) 
4" 245 (4.2), 
355 (4.4) 
b2009|—.2,2’-dinitro- .... |C,s;HgN,O;. Seeb1959..... 272.21 |nd(tooraa) |188-9 
Q b2010}—.2-hydroxy-..... CisHO2~Seebi959.....0: 198.22 |pl(dilal) 39 
2*'260 (4.1), 
335 (3.7) 
b2011|/—.3-hydroxy-..... Cy ali0O2- See b1959........... 198.22 |Iforpl (al) 116 
Q b2012|—.4-hydroxy-..... CyaH,,0,. See bi959...........- 198.22 |nd (al) pr (dil 135 (st), 
al) 27'290 122 
(4.1), 345 (unst) 
(2.7) 
b2013|—,2-methoxy-..... Cu On Seeb1959 44.0. 212.25 287245 (4.0). {41 
285 (3.4), 
315 (3.0), 
360 (1.9) 
b2014|—.3-methoxy-.... . C1sH,202. See b1959....... 212.25 }4%255(4.0),  |44 (37) 
5 315 (3.3) 
b2015 |—.4-methoxy-..... C,4H,20,. Seeb1959....... 212.25 |pr(eth) 2224 |61-2 
(4.07), 252 
(3.96), 290 
(4.21) 
Q b2016|—,2-methyl- ...... C,4H;20. See b1959........... 196.25 |A*'252 (4.2), < -18 
282 sh (3.6), 
332 sh (2.2) 
b2017|—.3-methyl- ...... C,4H,20.Seeb1959........ 196.25 |A*' 256 (4.2), oil 
297 sh (3.3), 
330 sh (2.2) 
b2018|—,4-methyl- ...... Cy4H,20. See b1959........ 196.25 |mel pr 4260 | 59-60 (st) 
(4.2), 335 (2.2)}| 55 
(unst) 
b2019/—.—.imine....... CysHiaN. See b1959........ 195.27 lee aac 37 
b2020|—.—.diphenyl- C26H2202. See b1959....... 366.47 |(dilal, eth — 134 
acetal peth) 
b2021 |—.4-methyl-2- C,4H,,NO 3. Seeb1959..... 241.25 |nd or pl (al) 126-7 
nitro- 
b2022 |—.4-methyl-2’- C,4H,,NO3. Seeb1959..... 241.25 |pr (aa oral) 155 
nitro- 
b2023 | .4-methyl-3- Cy4H,,NO3.Seeb1959..... 241.25 |payepl(alor {130-2 
nitro- aa) 
© b2024 | —.4-methyl-3’- Cy4H,,NO;. Seeb1959..... 241.25 |If (al) 111 
nitro- 
b2025 |—,4-methyl-4’- C,4H,,NO;.Seeb1959..... 241.25 |nd (al) 122-4 
nitro- 
b2026|—,—.oxime ...... Cy4H,2N.0 3. See b1959 ... . |256.26 |nd (eth-lig) 145 
b2027|—.,2-nitro-........ C,3;H,NO;. Seeb1959...... 227.22 |mcl (al) 105 
2*' 258 (4.3) 
b2028 |—.3-nitro-........ C,3;HgNO;. Seeb1959...... 227.22 |yend (al) 95 
A" 232 (4.32), 
248 (4.28) 
Q b2029|—.4-nitro-........ C,3;HaNO3. Seeb1959...... 227.22 |nd or If (al) 138 
4! 266 (4.30) 
b2030 | —.2,2’,3,4-tetra- C,3H,00;. Seeb1959....... 246.22 |yelfor pl 149 
hydroxy- (w +1) 102 
(+w) 
0 b2031|—.,2,2',4,4’-tetra- |C,,H,.0;. Seeb1959....... 246.22 lyend(w +14) |196-8 
hydroxy- ACH 37 
(4.01), 348 
(4.17) 
b2032 |—.,2,2’,4,6’-tetra- .. |Isoeuxanthonic acid. 246.22 |(w +1) 200d 
hydroxy- C1 3H 905. See b1959 
62033 |—.2,2’,5,6’-tetra~- |Euxanthoicacid.C,;H,,O0; |246.22 ye nd (w) 200—2d 
hydroxy- See b1959 
b2034 |—.2,3’,4,4’-tetra- [C,,H,oO;. Seeb1959....... 246.22 Ind (w +2) 202 (anh) 
hydroxy- 
b2035 | —,2,3’,4,6-tetra- C,3H,.0;. Seeb1959....... 246.22 |pa ye lf (w) 246d 
hydroxy- 
b2036 |—.2,4,4’,6-tetra- C,3H10O0;. Seeb1959....... 246.22 |prornd (w +2) |210 
hydroxy- 7 


b.p. 
SC 


194-618 


342-3730 
201"7 

354-5729 
168" 


309.5762 
1281? 


314-5725 
1708 


327-876 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-202 


Solubility 
Pe ween other 
ah) ota aes solvents 
i iv |, vA st) Sd Gv alchiag 
oe cthels tev avalies . |chlv CS, v 
nr ee ms ce ateiadb nae 
Pe i dj\Vv 
yi 
RENE cs a fe ce Ais 
Sep sue i viv Vv 
oe. ahetonetel || arate Vv Vv coe less foe ween mee 
Soecaaya ee ta aN bes ches || 
6 
SOR, 3 i s s 
A Sch t i Vv Vv 
ohn Se i v4 vil Ss 
Stiiseeeee ij|v cobaplegend 
ie ae lates i s s s 
erated A Ones: s 
1.60977° Be Jia scerf «0&1 stots] opeyat | ri 
seed rae iinet 
Berean i]s" Seal ees 
dn saeee i | o* |] 6 Se 
<deenttnte 52) SA Ssh eae 
cenaceyaeaea i ots s 
ane i sites Ss 
Pot OS Ss 4s s 
o Bases b: 8 Ss ere ee a 
ee nepas hase - sa || ee 
gunaten 6] 0 s 
sf 
stop ae Ree shal valley é 
eis ote Sh yey evs] ave 
Ash ines < ves aes «6 oi Cereeemeeitera 
é 
eee S.C Ss «a. | <a 
vi 
by FR ect s* fy || sve eee 
6 
peserars v' |v | 6 | 2. Sieee ee 
HT s. | Sh). ot | eeu) eee 


Ref. 


B8, 317 


B7?, 387 


B14', 388 


B14’, 54 


BT, 427 
B8, 155 


B8, 157 
B8?, 184 


B8?, 182 


B8', 569 


B8', 569 


B7?, 371 
B7?, 372 
B7?, 372 
B7', 235 
B7?, 372 
B7, 442 

B7, 442 

B7*, 374 
B7?, 375 
B7?, 375 


B7, 443 
B7?, 362 


B7?, 362 


B7?, 362 


B8?, 539 


B8?, 540 


B8, 496 

B8?, 541 
B8?, 541 
B8?, 540 


B8?, 540 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. Name Synonyms and Formula Mol 
wt. 
Benzophenone 
b2037|—,3,3’,4,4’-tetra- {|C,,;H,oO;.Seeb1959....... 246.22 
hydroxy- 
b2038|—.2,2’,4,4’-tetra- |C,,H,30;.Seeb1959....... 302.33 
methoxy- 
b2039 |—.2,2’,5,5’-tetra- |C,,H,,;0;.Seeb1959....... 302.33 
methoxy- 
b2040|—.2,2’,6,6’-tetra- |C,,H,3,0;.Seeb1959....... 302.33 
methoxy- 
b2041 |—.2,3’,4,4’-tetra- |C,,H,,0;.Seeb1959....... 302.33 
methoxy- 
62042 |—.2,3’,4,5’-tetra- |C,,H,s0;.Seeb1959....... 302.33 
methoxy- 
b2043 |—.2,3’,4’,5-tetra- |C,,H,,0,.Seeb1959....... 302.33 
methoxy- 
b2044 |—.2,3,4,6-tetra- C,7H,30;. Seeb1959....... 302.33 
methoxy- 
b2045 |—.2,4,4’,5-tetra- C,7H,30;. Seeb1959....... 302.33 
methoxy- 
b2046 |—.2,4,4’,6-tetra- C,7H,,0;. See b1959....... 302.33 
methoxy- 
b2047 | —.3,3’,4,4’-tetra- Veratrophenone. C,7H,,0;. | 302.33 
methoxy- See b1959 
b2048 |—.3,3’,4,5’-tetra- |C,,H,30;.Seeb1959....... 302.33 
methoxy- 
b2049|—.,thio- .......... GeHsCSC CU siavaiirnine nas 198.29 
62050 |—.2,2’,6-tri- C,3H,00,. See b1959...... 230.22 
hydroxy- 
b2051 |—,2,3,4-tri- Callobenzophenone. 230.22 
hydroxy C,3H,oH,. See b1959 
b2052|—.2,4,4’-tri- Cy3H100,. See b1959 ...... 230.22 
hydroxy- 
b2053 |—.2,4,6-tri- Cy3Hy0O,. See b1959....... 230.22 
hydroxy- 
b2054|—.3,4,5-tri- C,3H,00,. See b1959 ...... 230.22 
hydroxy- 
b2055 | —.2,3,4-tri- Ci6H,.0,. See b1959...... 272.30 
methoxy- 
b2056 | —.2,4,4’-tri Cy6H160,. Seeb1959....... 272.30 
methoxy- 
b2057 |—.2,4,5-tri- Cy6H 1604. See b1959....... 272.30 
methoxy- 
b2058 | —.2,4,6-tri- Ci6H1¢0,. Seeb1959....... 272.30 
methoxy- 
b2059|—.3,3’,4-tri- Ci6H1.0,. See b1959....... 272.30 
methoxy- 
b2060|—.3,4,4’-tri- Cyo6H ¢0,.Seeb1959.......- 272.30 
methoxy- 
b2061 |—.,3,4’,5-tri- Cy6H160,. See b1959....... 272.30 
methoxy- 
— |Benzophenone- see Benzoic acid, benzoyl- 
carboxylic acid 
—|Benzopinacol...... see 1,2-Ethanediol, 
tetraphenyl- 
—|a-Benzopina- see Acetophenone, «, , «- 
colone triphenyl- 
—1|1,4-Benzopyran, see Chroman 
2,3-dihydro- 
—1|1,2-Benzopyrazole | see Indazole 
£3152062)13,4-BEnZOPYTEMe s i<15) |\-15 cfs .o%s:ofesiniofs,c)s;ois\e se o\s 3,0 eh0 252.32 
b2063|—,5-amino-....... Cy0H13N. See b2062........ 267.33 


Color, 
crystalline 
form, mE: bP. | Density 
specific rotation C c 
and A,,,, (log e) 
(w) A"! 236 22%-8  ailettes bale 5. tet. 
(4.22), 280 sh 
(4.00), 323 
(4.19) 
ye If (dil al) FIGTE OM Paes ere clits crane 
AMcOH 278 
(4.45), 312 
(4.42) 
ye (aa oral) 1093 POS fish? Boe0 [ee cvcmyete 
pl (bz) 2045 WER aa MRS o Ne dice waite 
nd, Iforpr(al) }126.(107) ike sadba. |. ---- sot 
nd (bz-peth) (c=. 2 dl potieoe al Gaerne a 
pr (dil al) LOL32) OE ARE} Weiteccsercts, |isreece cnere 
nd (lig) AZ5=G6 ig [rece AMAR. Lessccccsssvertes || essioreracersle i 
ye pw (al) L224 be ater ter- Perea (RE. HEE [Sisieversiciae 
pr (al) N46 "eS PaERS. |bo.< orcs orate 
pr (al) 145-7 pea tees [ewincs ae 
2" 234 (4.40), 
283.5 (4.11), 
316 (4.24) 
nd (bz) BEASS fuer Eevee £5 aehi-h 
bl nd (peth) 534 VE ce Es Sesto & 
42" 595 (2.22) 
vend (dil al) 1334 poe les cei. eae s.ce se 
ye nd (dil al) N4QH1 seh afSen fares earl «RG AT is, I i5)s.5, ofarets s 
JMcOH 227 
(4.24), 272 
(3.38) 
yend:(w+2)) |}200=1  aiisouysau por) be Phos. 
ye nd (w +l, TQSHA Die atarsteresulenergnenie: 
dil al) 
ye pl (+ 1w), D7TSB ie Ol eioretgebthe Pe sveisyannrts 
col (chl) (anh) 
pr (dil al) S507 atlet Ane Ms. fesccna ae 
nd (al) 73-4. edad wicpads 
ye nd (w) 7, Wile ee tathe Panes < te 
mcLprorrypl TSP 9) ee es seek. Ween ccs 
(al) 
nd (MeOH) Re innate wlll eeeonrne ob 
nd (al) CYC ie | eerie Rea eae 
nd (bz) DTS Welerecame.es< Ihisiqchers ciel 
pa ye mcl nd U7655=7 Sah AARNE aleve svereuahs 
(bz-MeOH) 
2°'225 (4.44), 
265.5 (4.66), 
274 (4.50), 
284 (4.66), 
296.5 (4.76), 
347 (4.10), 
364 (4.36), 
384.5 (4.44), 
403 (3.60) 
ye pl (bz-lig) Q392A4N | snag betas Vecscee ale 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-203 


Solubility 
Np 
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solvents 
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Ref. 


B8?, 541 


B87, 540 


B8, 497 
B8', 735 
B8!, 735 
B8!, 735 
B8?, 541 
B8', 734 


B8', 734 


B8?, 541 


B8', 735 


B7?, 365 


B8?, 468 
B8’, 466 
B8, 422 
B8, 418 
B8', 702 
B8', 701 
B8, 420 
B87, 468 
B8, 422 


B8', 702 


E14, 457 


E14s, 697 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


| Color, 
crystalline 
No Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and A,,,, (log €) 
3,4-Benzopyrene 
b2064|—,5-hydroxy-..... C20H120. See b2062........ 268.32 |nd (eth-lig) 207-9 
b2065|—,8-hydroxy-..... C2 9H 20. See b2062........ 268.32 |yend (bz-peth) |}226—7d 
—1|1,2-Benzopyrone. . . | see Isocoumarin 
—|2,1-Benzopyrone. . . | see Coumarin 
—|1,4-Benzopyrone. . . | see Chromone 
—|Benzo[a]pyrrole. . . . | see Indole 
2 b2066 | 5,6-Benzo- Benzo[f]quinoline. 179.22 |If(pethorw) |94 
quinoline B-Naphthoquinoline A*' 316 (3.34), 
323 (3.26), 
330 (3.62), 
338 (3.28), 
346 (3.71) 
2 62067) 7,8-Benzo- Benzo[h]quinoline. 179,22 |1f (eth), pl $2 
quinoline a-Naphthoquinoline (peth) 2"'316 
(3.18), 323 
(3.08), 330 
(3.45), 346 
(3.51) 
b2068|—,2-methyl- ...... Gi HigN.Seeb2067......-¢- yA Is Bee oe Os ee, Ree Ieee eR 
b2068') 1,2-Benzoquinone . . | 0-Quinone 108.10 |red plor pr 60—70d 
J 385 (3.20), 
580 (1.47) 
Q b2069]1,4-Benzo- p-Quinone 108.10 |ye mel pr (w) 115.7 
quinone* 22' 242 (4.26), 
285 sh (2.6), 
434 (1.26). 
454 (1.22) 
b2070|=Ssdiimineserre sh alte eet. tc cs ae ool -yelavelchaieleers 106.13 |yend 124 
2 62071 |—,—..N,N-di- C,H,4Cl,N2. See b2070 ..... 175.02 |nd (w) 126d 
chloro- 
£¥ 20721 — GiGKee rads s aaa a eat ase ies 5 Searels 138.13 |payend (w) 240d 
62073|—;monoiminej N= (|) mece card civics sicse ssc acs 141.56 |yend (peth) 85 
chloro- A" 232 (4.29) 
—|—,monooxime. .. . | see Phenol, 4-nitroso-* 
b2074| —.2-bromo-6- C,H;BrO,. See b2069....... 201.03 | ye nd (al), pr 95 
methyl-* (eth or lig) 
b2075| —,5-bromo-2- C,HsBrO,. See b2069...... 201.03 | yelf (lig) 106 
methyl-* 
b2076| 1,2-Benzo- C.H;ClO,. See b2068' ..... 142.54 | pa ye-red pr 68d 
quinone, 3- (hx) 
chloro-* 
b2077|—,4-chloro-*...... C.H3;ClO,. See b2068' ..... 142.54 | pa ye-red nd 78 
: (hx) 
2 62078) 1,4-Benzo- C.H3ClO,. See b2069 ...... 142.54 | ye-redrh (hx) | 57 
quinone, 2- A*" 248 (4.1), 
chloro-* 321 (2.8), 
424 (1.6) 
b2079| —,—,oxime ...... 3-Chloro-4-nitrosophenol. 157.56 | gr-yend 184d 
C.H,NCIO,. See b2069.... (bz-aa) As” 
291 (4.1), 
403 (3.4) 
b2080| —,2-chloro-3- C,H;ClO,. See b2069 ...... 156.57 |cr (lig) 55 
methyl-* 
b2081 | —.2-chloro-5- C,H,;ClO, . See b2069 ...... 156.57 |yend(woral) |105 
methyl-* 
b2082| —,2-chloro-6- C,H;ClO,. See b2069 ...... 156.57 | ye nd (w) 90 
methyl-* 
Q b2083| —.,2,6-dibromo-, C,H, Br,CINO. See b2073. . . | 299.36 | ye pr (aa, al) 85-6 
1-imine, N-chloro- 
b2084|—.—.4-imine, N-  |C,H,Br,CINO. See b2073... | 299.36 |ye pr(aloraa) |83 
chloro- 
b2085 | —,3,5-dibromo- C,H,Br,0,. See b2069 ..... 293.95 lye lf (al) 176 
2,6-dimethy]-* 
62086 |—,3,5-dibromo-2-  |C,H,Br,0,. See b2069 ..... 279.93 |ye 117 
methyl-* 
Q b2087 |—,2,5-di-tert- C,4H290,. See b2069....... 220.32 |ye (al)AS°'4254 |152.5 
butyl- (4.3), 310 
(2.48), 460 
(1.4) 
b2088 | 1,2-Benzo- C,H,Cl,0,. See b2068'.... . 176.99 lyeshredpror |94d 
quinone, 4,5- pl (unst) 
dichloro-* 
b2089|1,4-Benzo- C,H,Cl,0,. See b2069 ..... 176.99 |yelf 100-1 
quinone, 2,3- (96) 
dichloro-* 
Q b2090|—.2,5-dichloro-*...|C,H,Cl,0,. See b2069 ..... 176.99 |pa ye mel pr 161-2 
es (al) 2®* 270 
(4.34), 327 
(2.45) 


Density 


35072! 


202-5 


338719 
23377 


1.14643° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Ref. 


B207, 302 


B20, 471 
B7, 600 


B7?, 574 
B7, 621 


B7, 627 
B7, 619 
B7?, 591 
B7?, 591 


B7', 338 


B7', 338 


B7?, 579 


B7?, 579 


B7', 353 
B7?, 590 
B7', 353 
B7?, 584 
B7?, 584 
B7?, 593 
B7?, 591 


B7,670 


B7', 338 


B7?, 580 


B7?, 580 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ee 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


1,4-Benzoquinone 


2 62091 |—,2,6-dichloro-*.. . | C,H,Cl,0,. See b2069 


Q b2092|—,—,1-imine, N- 
chloro- 

Q b2093 |—,2,5-dichloro- 
3,6-dihydroxy-* 


Chloranilic acid. 
C,H 


Q 62094 |—.,2,5-di- 
hydroxy-* 


CsH,4O,. See b2069 


b2095 | —,2,5-dihydroxy- 
3-undecyl-* 

2 62096 |—,2,5-dihydroxy- 
3-methoxy-6- 
methyl-* 

Q b2097 |—,2,6-di- 
methoxy-* 


Embelin. C,;H2,.04. 
See b2069 

Spinulosin. 
C,H,0,. See b2069 


C,H,O,. See b2069 


Q b2098 | —,2,3-dimethyl-* o-Xyloquinone. 


C,H,O,. See b2069 


Q b2099 |—.,2,6-dimethyl-* _ |C,H,O,. See b2069 


Q b2100 —.,2,5-diphenyl-* C,gH,20,. See b2069. . 


62101 |—,3-hydroxy-2- 
methoxy-5- 
methyl- 

1,2-Benzo- 
quinone, 5-iso- 
propyl-4- 
methyl-, 1-oxime 

1,4-Benzo- 
quinone, 2-iso- 
propyl-S- 
methyl-, dioxime 

1,2-Benzo- 
quinone, 3- 
methoxy-* 

—,4-methoxy-, 
]-oxime 

1,4-Benzo- 
quinone, 2- 
methoxy-* 

—,2-methy1-6- 
propyl-, 4-oxime 


Fumigatin. 
C,H,O,. See b2069 


b2102 


b2103 


b2104 C,H,O3. See b2068' 


b2105 C,H,NOs. See b2068'. 


b2106 C,H,O;. See b2069 


b2107 CyoH,3NO;2. See b2069 


Toluquinone. 


C,H,O,. See b2069 


—.,2-methy1-3,5,6- 
tribromo-* 


C,H;Br30,. See b2069 


C,,H sO, . See b2069 


Qb2111|—,tetrachloro-* ... | Chloranil. C,Cl,O,. 


See b2069 


Qb2112|—,tetrahydroxy-*. . | C;H,O, . See b2069 


© b2113|—,tetramethyl-*. . . 
See b2069 


ee eee | UGHICI,VU2. ee 0LU07 . 


C.H2,Cl,NO. See b2073 


2Cl1,0,. See b2069 


CioH,3NO,. See b2068' .... 


Thymoquinone dioxime. 
C,oH,4N20, . See b2072 


Duroquinone. C,oH,202. 


ye rh (lig, bz) 
A>* 269 (4.30), 
327 (2.79) 

ye nd (al) 


red If (w +2) 
4so Kal 325 
(4.1) 

dk ye nd 
(AcOEt) 4"! 
285 (4.3), 
400 (2.6) 

og-red pl 
(al-bz) 

red-bl 


ye mcl pr (aa) 
A*! 287 (4.22), 
375 (2.86) 

ye nd 4*!248 
(4.22), 254 sh 
(4.2), 334 
(2.60), 432 
(1.48) 

yend 4"'253 
(4.29), 317 
(2.54), 426 
(1.32) 

og-ye pl (bz or 
aa) A%°* 240 
(4.37), 388 
(3.94) 

brndorpl 
(peth) 


nd (bz-chl) 


prtal)’’ | 42350 . |4ttiiete. 


darkens 
at 200 


br-red pl, pr, 115-20 
nd 4"! 375 
(3.21) 


ye pr 


158-9 


ye nd (w) A>* 145 
248 (4.02), 
343 (3.04) 


br nd (lig) 


93-4 


ye plornd 69 
A*' 264 (4.14), 
312 (2.77), 
429 (1.28) 

ye pl (al) 


ye If (peth, al) 
Ac4 250 (4.1), 
280 sh (3.4), 
369 (3.46), 
460 sh (2.0) 

ye mcl pr (bz) 
ye If (aa) 
A°x 290 (4.34) 

bl-bk cr 
Aac-McOH 310 
(4.44) 

ye nd (al or lig) 
A*' 259 (4.25), 
267 (4.26), 
338 (2.38), 
430 sh (1.44) 

ye pl (al) 
A*' 278 (4.1), 
362 (2.6) 


111-2 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-205 


kei 


sith b other 
ace) 021 solvents 


chl 6 ligi 


sulfsaas 
lig 5, s” 


B8?, 452 


C32, 
5027 
B8?, 433 


B7?, 593 


B7?, 593 


B7?, 757 


C38, 
1218 


B7?, 595 


B7, 665 


B8?, 264 


B87, 264 


B8?, 265 
B7?, 595 


B7?, 588 


B7?, 592 


B7,740 


B7?, 581 


B8?, 572 


B7?, 597 


B7?, 581 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


Synonyms and Formula 


A" 248 (3.92), 
287 (3.24), 
316 sh (2.27) 


b2115] «-Benzosuberone. . . | 1-Benzosuberanone. 


—|Benzotetronic acid . 
Q b2116} Benzothiazole 


see Coumarin, 4-hydroxy- ... 
SE ecSele nai he eae eile he A*' 250 (3.74), 
284 (3.22), 
296 (3.15) 
pl (w) A" 
222 (4.52), 
264 (4.09) 
pr (w) 
nd (al) 
225 (4.5), 
270 (4.1) 
nd (PhNH,) 


C,H6N,2S. See b2116 


C,H,N,S. See b2116 
CyHioN20S. See b2116 


C,H6N;S3. See b2116 


C,H,6N,S2. See b2116 


C,H,N_S. See b2116 nd (w), pl (al) 


C,H,N,S. See b2116 pl (dil al) 


C,H,N_S. See b2116 nd (w), pr 


(dil al) 


GOHAGINS Wee O21 1G iret || 169-03 Nraaerecte cremiatatel= 


C,H,CINS. See b2116 


b2127| —,6-dimethyl- CyHioN2S, . See b2116 


b2128| —,2(2,4-dinitro- C,3H,N30,S,. See b2116... 


C,H,NOS. See b2116 
C,3H,NOS. See b2116 


pr (dil al), nd 

wh nd (dil al) 

nd or If (al) 
22! 258 (3.85), 
288 (4.12), 
333 (4.20) 

nd (al or dil 
MeOH) 
{MeOH 235 
(4.12), 282 sh 


C,;H,NOS. See 62116 132-3 


Q 62132) —,2-mercapto- C,H;NS,. See b2116 180.2-1.7 


b2133| —,—., benzoate... . | C,4,H,NOS,. See b2116 


b2134|—.2-mercapto-4- C,H,NS, . See b2116 nd (dil aa) 


C,H,NS, . See b2116 


CsgH,NS,. See b2116 


C,H,NS,. See b2116 


C,H,N,0,S,. Seeb2116.... 

CsH.NS. See b2116 4*' 218 (4.32), 
252 (3.85), 
283 (3.40) 

pr (dil al) 
ZMeOH 
278 (4.1), 
288 (4.0), 
299 (3.9) 

nd (dil al) 4”! 
225 (4.30), 
297 (4.20) 

nd (al) 4” 
222 (4.29), 
302 (4.39) 

pl (w), nd (al) 
A™ 252 (3.94), 
278 (3.77), 
286 (3.84) 

nd (al), pr (aa) 
AMcon 
241 (4.12), 
324 (4.41) 


C,H,NS,. See b2116 


bk Bort C,3H,NS. See b2116 


b2142|—,2-phenylamino |C,;HioN2S. See b2116 


b2143 | Benzothiazoline, 


b2144 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-206 


Solubility 


D 
other 
GL solvents 


1.5698?° 


Density n 


124-5’ 
108' 


1.07803° 


1.63797° 


1.371549 |1.6338'9 


175-93? 


238 1.17634° |1.6092'° 


Ref. 


B27?,17 


B27, 225 


B27, 475 
B27?, 475 
B27?, 237 
B27?, 240 
B27’, 241 
B27?, 18 
B27?, 22 
B27?, 475 
C48, 
1443 
B27?, 225 
B27?, 88 


B27?,91 


B27?, 233 


C51, 
3491 
B27?, 240 
B27?, 241 
B27?, 242 
B27?, 242 
B27, 234 


B27?, 21 


B27?,71 


B27?, 37 


B27?, 226 


B27?, 228 


B27?, 233 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula Mol. form, 7D: b.p. Density 
wt. |specific rotation c °C 
and A,,,, (log ) 
Benzothiophene 
b2145| Benzothiophene. .. . | Thionaphthene 134.20 |If A*! 227 (4.45), |32 21S 1.148432 
, 257 (3.74), 103-—5?° 
288 (3.31) 
b2146|—.3-hydroxy-..... CsH-OSsSeeb2145 2.02.55. 150.20 |nd (w) ee oo SAirnsettes ean tyeve 
b2147| —,4-hydroxy-..... C,H,OS. Seeb2145........- 150.20 |nd (sub), 78-9 subs Gel |e Sek i 
cr (peth) 
b2148] 2,3-Benzothio- Thioisatin. 164.18 |gold-ye pr(al) |121 DAT ee TE Lhe a: 
phenequinone 
2 62149} 1,2,3-Benzo- Azimidobenzene. 119.13 |nd(chlorbz) |100 20425 tg | ae eee. 
triazole 1597 
621501. 2,3-Benzoxadins ye oon rate «ince aeitiare weirs 210.11 |ye pl (al) WSS 9 es RRPESS hee caccroteess 
azole, 
5,7-dinitro- 
£215 \1| Benzoxazole 233/25 5)| a4, cnistiaess teeieie, erealnye arse oe 119.12 | pr (dilal) 4"! 31 bP) Sd a ees ea 
231 (3.90), 45* 
270 (3.53), 
276 (3.51) 
b2152|—,2-chloro-....... C,H,CINO. See b2151...... 153250 Ibm eogue, amore 7 201-2 1.345338 
b2153|—,2-hydroxy-.... . 2(3)-Benzoxazolone. 135.13 |nd (bzorw +1) | 141-2 23030 re ee ceiey 
C,H;NO,. See b2151 (anh) 
97-8 
(+w) 
b2154| —,4-hydroxy- C,3H »NO,. Seeb2151...... 211.22 |nd (bz) SRO Ne sists ceiorels le. sts ape ace 
2-phenyl- 
b2155| —,5-hydroxy- C,3H,yNO,. Seeb2151...... 201-22) |nd(ligiordilal (175 ~~ Weaeeen-s voce ee 
2-phenyl- 
b2156| —,6-hydroxy- C,3H NO). Seeb2151...... 211.22 |nd ZIG—T Vereen tics 8 
2-phenyl- 
b2157| —,7-hydroxy- C,3H,NO,.Seeb2151...... QL 22)|DACOZOLGI Al) NOU 2 wanes ee erate 
2-phenyl 
62158] —,2(2-hydroxy- C,3H,NO,. Seeb2151...... 211.22 |pinknd(alor | 1234 338) Ga) item 2. 
phenyl)- aa) A°’ 231 
sh (4.06), 
322 (4.24) 
b2159| —,2-mercapto- ....|C,;H;NOS. Seeb2151 ...... 151.19 |nd (w) 196: WAMESG ER Reriate ie ors ere ree 
Q b2160| —,2-methyl- ...... C,H,NO. See b2151........ NOS 1G 1s ec otep rises 8.5-10 200-17 | 1.12113° 
59-601? 
D21612;3-Benzoxazine |" |p sacks cc besccneesnss 147.14 | cr (bz) 12005 isles eee 
1-one 
—|2(3)-Benzoxazolone | see Benzoxazole, 2-hydroxy- 
—|Benzoyl chloride see Benzoic acid, chloride 
—| Benzyl alcohol see Toluene, a-hydroxy- 
—|Benzylamine see Toluene, a-amino- 
—| Benzyl bromide see Toluene, a-bromo- 
—| Benzyl chloride see Toluene, a-chloro- 
—| Benzyl cyanide see Acetic acid, phenyl-, 
nitrile 
—| Benzyl iodide see Toluene, «-iodo- 
b2162| Berbamine........ Gago NaOn ste cceie semen 608.74 | If ( +2w, al) NOF=ZI OMY sets siecenc| Rater sce 
cr (peth) (anh) 
[a]#* + 109 156 
(chl) (hyd) 
A*! 380 (1.9) 
b2163|Berberine......... Coots NOwe caesar se 353.38 |red yend 145 (anh) |i cece line cia tale 
(w +6), cr 110 
(chl +1) A” (+6w) 
262.5 (4.7), 
347.5 (4.3), 
425 (3.6) 
b2164|—,compound with |C,,H,sCl;NO,............ 454.74 lyetclta B79 G45): |acrere cuere 9. [eevee decane 
chloroform (chl —al) 
b2165 |—, hydrochloride . . |}C,9H22CINO,............. 407-86 WeCe (WZ Todt cock Ieesaaass poms se 
nd (w +4), A”! 
270 (4.03), 
350 (4.58) 
b2166|—,nitrate......... Cyellig NO res nots anteee see 398.38 |red ye nd (al) USSG 5 ge vccceh [ots cas 
b2167 |—,sulfate Ceo GNzOrsS 3. eae. « B2Z28B WEAVER NG cece faeces cae | tateciaals 
(trihydrate) 
b2168 |—,tetrahydro- (d/) . |\C.9H2,NO4.......-....065 339.40 |mcl nd (al) A734. Netavans? lates e oe 
—| Berberonic acid... . | see 2,4,5-Pyridinetri- 
carboxylic acid 
Porto) MRR NINNO (CIT) jae ctarstly Wiathusveres Soar ctielnie't eyacaiece aaa erate 235.33 |nd (eth or tS:] Sa ees or et  Fevencrictcr stere 
MeOH) 
b2170)| Betaine .......... Lycine. Oxyneurine........ ITS (wet T) prorlf |293d OF [tenet teen obi 
+ (al) (anh) 
(CH;);NCH,COO- (310d) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Ref. 


B172, 58 


B17’, 128 
B17, 121 
B17, 467 
B267, 17 


B162, 287 


B27’, 17 


B27?, 17 
B27?, 223 


B272, 88 
B27?, 88 
B27, 117 
B27?,91 


B277,91 


B27?, 224 


B27*, 20 


B27!, 278 


B27’, 891 


B27, 567 


B27, 492 


B27', 514 


B27, 500 
B27, 500 


B27?, 557 


B20, 311 


B4?, 785 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


b2174/Betulinic acid...... 


b2175 | Biacene 


—|Biacetyl 
Biacetylene 
Bianiline 
Bianisole 


b2176 
b2177 |Biarsine, 

tetraethyl- 
—,tetrakis(tri- 

fluoromethyl)- 
—.,tetramethyl- 
2,2’-Bicamphane- 

2,2’-diol 
3,3’-Bicoumarin 
Bicresol 


b2178 


b2179 


b2180! Bicyclo[2,2,1)- 
hepta-2,5-diene 


b2181 | Bicyclo[2,2,1)- 
heptane 
b2182| Bicyclo[4,1,0]- 
heptane, 7-aza- 
—| Bicyclo[2,2,1]- 
heptane, 1,7,7- 
trimethyl- 
Q b2183) Bicyclo[2,2,1]}- 
heptane-2,3- 
dicarboxylic acid 


b2184|—,anhydride...... 


b2185 | Bicyclo[2,2,1]- 
heptane-2- 
carboxaldehyde 

b2186 |Bicyclohexyl 
(cis, cis) 

b2187|—(trans, trans) 


b2188 |1,1’-Bicyclo- 
hexyldicarboxylic 
acid, dinitrile 
b2189 | Bicyclo[3,3, 1]- 
nonane 
b2190 |Bicyclo(2,2,2]- 
octane 
b2191 | Bicyclo[3,2,1]- 
octane 
62192 |Bicyclo[3,3,0] 
octane (cis) 
——(trans) 
Bicyclo{3,3,0]- 
octane-2,6-dione 
Bicyclo(2,2,2]- 
octane, 
2-methyl- 
Bicyclo[3,3,0]- 
octan-2-one (cis) 


b2193 
b2194 


b2195 


b2196 


2 b2197/9,9’-Bifluorenyl- . . . 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


10,10’-Bianthronyl . 


crystalline 
Synonyms and Formula Mol. form, 
wt. {specific rotation 
and A,,,, (log e) 
see Benzoic acid, 2-hydroxy- 
2-naphthy! ester 
GSH NO seeeee essen 159.19 |pr(dilal + 1w) 
[a]?! —37 (anh) 
(w,c =4.8) 
Lupenediol. C39H5902...... 442.73 |nd (al +1) 251-2 
{alb® + 20(Py, 
c=2) 
Betulic acid. C3p>H4gO3 ..... 456.71 |plornd (al +1) 
[a}335 +7.9 
(Py) 
Biacenaphthene. 304.39 |red-ye plornd |277 
Biacenaphthylidene. (bz) A* 
254 (3.54), 
298 (3.54), 
340 (3.99), 
403 (4.77) 


see 2,3-Butanedione* 


see Butadiyne* 


see Biphenyl, diamino- 
see Biphenyl, dimethoxy- 
Bianthrone. 


Ethyl cacodyl. 
(C,Hs)2AsAs(C2Hs)2 

Perfluorocacodyl. 
(CF3),AsAs(CF3)2 


see Cacodyl 
see Camphor pinacol (/) 


dimethyl- 


Norbornylane. Norbornane. 


Norcamphane. 


see Camphane 


2,3-Norcamphane- 
dicarboxylic acid 


C,H 903. See b2183 


Dodecahydrobiphenyl...... 


C,H 22. See b2186 


386.45 |pl (ace) 
266.09 


425.87 


290.28 | nd (aa) 

92.15 | A205 (3.31), 
214 (3.14), 
220 (2.74), 
230 (2.30) 

OG TaN cr tiate Meta ate 

OF AGA tee os ee 

Ho 8 Cae ears ee 

TOOT Ble mca ace 


166.31 


166.31 


A*' 266 (4.53), 
291.5 (3.99), 
302.5 (4.09) 


256-8d 


224.5-5.5 


145-6 


169-71 


139.541 


< —80 


—30 


C-208 


éd 


185-7 


106-7789 


48-517? 


137788 


1 32755 


Density 


1.13882+ 


1.02274? 


0.89143° |1.47667° 


0.85923° |1.46637° 


0.863825 |1.45955 


0.862638 |1.462518 


1.12908° 


Ref. 
other 
BOSECESs 


B22", 547 


E14, 568 


B6?, 939 


E13, 187 


B19, 183 


C54, 
12073 


BS?, 45 


E12A, 80 


E12A, 80 
E12A, 84 


E12A, 
1068 


E12A,82 


E13, 123 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


254.34 


254.34 


312.42 


286.33 


286.33 


244.32 


258.34 


154.21 


20127 


211.27 


211.27 


256.26 


196.25 


169,23 


169.23 


No Name Synonyms and Formula 
=a 
9,9’-Bifluoreny] 
b2198] —,9,9’-diphenyl-...| C3sH2,. Seeb2197......... 
b2199! Bifluorenylidene ...|............ceeceseeeeeee 
—|Bigitaligenin...... see Gitoxigenin............ 
—|Bigitaline......... see Gitoxine 
b2200| Biguanide ........ H,NC(:NH)NHC(:NH)NH,j 101.11 
b2201 |—,1(2-tolyl)-...... C,H,3Ns. See b2200....... 
b2202 |2,2’-Biindane, Bisdiketohydrindene....... 
1,1’,3,3’-tetraoxo- 
b2203| Bikhaconitine ..... CREH sh NO fie sctesiimves atte 
b2204 | Bilifucsin......... CigHaGNs O,aask sn sieocrtd: 

Q 62205 |Bilirubin ......... Haematoidine. C,,H3.N,O, 

Q b2206|Biliverdin......... Dehydrobilirubin. Odcyan. 

C33H34N,0,. See b2205 
—|Binaphthol........ see Binaphthyl, dihydroxy- 
b2207)|1,1-Binaphthyl ... . | «,«’-Dinaphthyl 

Q b2208)2,2-Binaphthy! .... | £,8-Dinaphthyl. 

62209) 1,1-Binaphthyl, C22H20N2. See b2207....... 
4,4’-diamino- 
3,3’-dimethyl- 
 b2210|—,2,2’-dihydroxy- | 1,1’-Bi-2-naphthol. 
B-Dinaphthol. 
C20H 402. See b2207 
b2211|—.,4,4’-dihydroxy- | 4,4’-Bi-l-naphthol. 
a-Dinaphthol. 
C10H; 402. See b2207 
262212) Biotin. = 5.5... Vitamin H. Coenzyme R. 
C,oH,.N203S. 
b2213|]—,methylester ....|C,,H,g3N203S. See b2213 ... 
—| Bioxirane......... see Butane, 1,2,3,4-diepoxy- 
—|Biphenol ......... see Biphenyl, dihydroxy- 

Q b2214| Biphenyl ......... Diphenyl. Phenylbenzene. 
b2215|~ -,2-acetamido- ... |C,,H,;NO. See b2214...... 
b2216|—.3-acetamido- ...|C,,H,,;NO. See b2214...... 
b2217|—,4-acetamido- ...|C,,H,,;NO. Seeb2214...... 
b2218|—,4-acetamido- C,4H,.N203.Seeb2214.... 

3-nitro- 

Q b2219|—.,4-acetyl-....... 4-Phenylacetophenone. 

C,4H,2.0. See b2214 
b2220|—,2-amino-....... CyoHyN. Seeb2214........ 
b2221|—,3-amino-....... C,2H,,N. See b2214........ 


. |Xenylamine. 


C,2H,,N. See b2214 


169.23 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


pl (bz) 


red nd (bz) 
Ailox 
244 (4.89), 
272 (4.60), 
308 (3.38). 
340 (4.50), 
458 (4.37) 


pr or nd (al) 
2™ 231 (3.98) 
nd or pl (w + 4) 
Jaa Hel 
236 (4.19) 
vt nd (PhNO,) 
red nd (bz) 
[a]p + 12(al) 


dk br pw 


red mcl pr or pl 
(chl) A™PH=8 
437 (4.67) 

dk gr pl or pr 
(MeOH) 
JMcOH 
378 (4.61), 
640-50 (4.11) 


(i) pl (aa) 

(ii) rh (peth) 
J*'220 (5.0), 
283 (4.1), 
295 (4.1) 

bl fluor pl (al) 
A*' 215 (4.6), 
255 (5.0), 
307 (4.3) 


nd (al), cr (to) 


pl 


nd (w) 
[a]2? +92 
(0.1N NaOH, 
c= 1) 

pl (MeOH-eth) 
(a2? + 57 (chl) 


If (dil al) 
4*'247 (4.24) 
prornd 
(dil al or peth) 
2231 (4.1) 
nd (al) 
A*' 242 (4.4) 
cr (dil MeOH) 
2" 237 (4.29) 
ye nd (al) 


pr (ace), cr (al) 
2*' 284 (4.30) 
If (dil al) 
4" 300 (3.5) 
nd 
A2" 234(4.37), 
302 (3.39) 
If (dil al) 
A278 (4.24) 


136 


144 


297 
(270) 
118-23 


(i) 144.5— 
5.0 
(ii) 160.5 


187-8 


213 


220 


300 


232.3d 


166.7 


71 


121 


149 


172 


132 


121 


51-3 


Density 


sub 


255.9798 
14572 
355799 


325-7 


299789 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


© 


-209 


Np 


1.4757° 


> 


Solubility 


other 
feos its 


NR é 
s 
Bd Ra i 
Hee ye |? td 
s' 
s 
i 
3 s 
6 s 
& i-s | Ss 
s s" 
v 
s 
s 6 
é 
i s | 6 
s Vv 
Vv 
yi 
4 
s 
v 
Ss s 


Ref. 


os 6 BS’, 638 
chls E13, 123 
chli B3?,76 
chli B12, 803 
PhNO, 6 |B7?, 863 
alk s 
.|chls C19, 
pethi 2104 
.|chliaas |C30, 
alks 1936 
CS, s C38, 
chls 1230 
MeOH 6 |J1961, 
chl 6 2264 
CS, 6 
alk s 
CS, s BS’, 642 
aaé BS’, 643 
CcSs,s 
poaramie ds B13?, 140 
chl 6 B6?, 1026 
alks 
chl 6 B6, 1053 
alks 
chl 6 Am 67, 
2096 
chls C43, 
pethi 1810 
CCl,, CS,,| BS?, 479 
MeOH yv 
ie Saaeepeers B12’, 747 
soak eS B12?,751 
MeOHy |B12?,755 
aas’ B12, 760 
ee wee es B7?, 337 
peth 6 B12?, 747 


B12?,751 


B12?, 753 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
w 


Color. 
crystalline 
form, 
specific rotation 
and J,,,, (log «) 


Density 


Biphenyl 

b2223 |—,3-amino- 

4-hydroxy- 

b2224|—,4-amino- 

2’-hydroxy- 

Q b2225|—,4-amino- 

4’-hydroxy- 

b2226|—,5-amino- 

2-hydroxy- 

b2227|—,2-amino- 
4’-nitro- 

b2228 |—,2-amino- 
5-nitro- 

b2229|—,3-amino- 
4-nitro- 


b2230|—.,3-amino- 
4’-nitro- 
b2231|—,4-amino- 


2’-nitro- 


(diethylamino)- 
b2237 |—,2,4’-bis(di- 
methylamino)- 
b2238 |—,4,4’-bis(di- 
methylamino)- 
b2239 |—,4,4’-bis- 
(ethylamino)- 
b2240 |—.,4,4’-bis- 
(methylamino)- 
b2241 |—,4,4’-bis- 
(phenylamino)- 


b2245 |—,4(bromo- 


2 62257 |—.,2,2’-diamino- 


b2258|—,2,4’-diamino- . . . 


b2259 |—,3,3’-diamino- . . 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C,2H,,NO. See b2214...... 
C,2H,,NO. See b2214 


C,2H,,NO. See b2214...... 
C\.H,,NO. See b2214...... 
Ci2Hi9N202.Seeb2214.... 
Ci2Hi9N202. See b2214.... 
Cy2HioN202. Seeb2214.... 
C,2Hi0N20,2. See b2214.... 
Cy2HioN202.Seeb2214.... 


C,2Hi9N202.Seeb2214.... 


Ci2HioN202. See b2214.... 


o-Biphenylylphenylmethane. 
C,oH,.. See b2214 

(ORAS i Boys doped [eee ee 

CjoHjaN;- Seeb2214....... 


Cy¢H2oN2- Seeb2214....... 


CyisH2oN2. Seeb2214....... 


CieH2oN2. See b2214....... 
CysHigN2- See b2214....... 
Cr4H29N2. See b2214....... 
C,2HoBr. Seeb2214........ 
C,2HoBr. Seeb2214........ 
C,,H.Br. See b2214........ 


p-Phenylphenacyl bromide. 
C,4H,,BrO. See b2214 
C,,H,BrO. See b2214 


C,,H,BrO. See b2214 


C,,H,Cl. Seeb2214........ 


C,,HoCl. See b2214 


C,,H,Cl. See b2214 


p-Phenylphenacyl chloride. 
C,4H,,ClO. See b2214 
C,2,H ClO. See b2214 


C,,H,CIO. See b2214 


CisHigN202. Seeb2214.... 
CisHisN.0,. Seeb2214.... 
CisHieN20,. Seeb2214.... 
o-Benzidine. 0,0'-Bianiline. 
C,,H,.N2. See b2214 


Diphenyline. 
C,2H,2N,. See b2214 


. | m»Benzidine. 


C,2H\2N2. See b2214 


185.23 
185.23 
185.23 
185.23 
214.23 
214.23 
214.23 
214.23 
214.23 


214.23 


214.23 


244.34 


244.34 
296.46 


nd (chl) 


nd (to) 


pl (dil al) 
25° 285 (4.26) 
nd (al or bz) 


og-redind(al) [159 Wilt. cP ced cape 


ye nd (al) 


og nd (dil al) 


og nd (al) 


red mel pr (al) 


red nd (al) 
A" 268 (4.4), 
425 (3.6) 

red nd (al) 
2° 247.5 (4.10), 
379 (4.19) 

mel nd (al) 


54-6 283-7119 


If 285-611° 
nd (al) 


1.1712 


pl (al) 


nd (al or bz-lig) 


120.5 
(116) 

If (al or w or lig) |91—1.5 
A°y 288 (4.8) 

If (to) 
A"! 334.5 (4.66) 


nd or pl (al) 


244-5 


fp 1.5~2.0}296-8 2075s" 


A"! 256 (4.41) 
nd (95 %al) 


nd (chl-peth) 


pl (al) 


mcl (dil al) 


Reni ivinioreiee: 1.157935 

If (lig or al) 
2*'203 (4.61), 
253 (4.32) 


1.2435 


cr (dil al) 


pr (al) 


nd (al) 


nd(aa).' $328.30 SRRRR Aa. (Beaten o- 
mel pr or nd (al) 
A*'295 (3.76) 

nd (dil al) 
A" 235(4.2), 
300(3.9) 

nd (w), pr (bz) 
2°" 228 (4. 56), 
302 (3.68), 
314 sh (3.55) 


C-210 


Solubility 


Np SD 
i other 
Ae ek solvents 


Ref. 


B13?, 419 


B137, 419 


B137, 420 


B13', 280 


B12?, 750 


B12?, 750 


B12?, 752 


B12?, 753 


B12', 547 


B12', 760 


B12?, 761 


BS, 708 


B57, 618 
B137, 98 


B13?, 88 


B13?,97 
AcOEt s* 


B13, 222 


B137,97 


B137, 98 


1.62487° BS?, 485 


1.618175 


1.6237°° 
3688 
B6?, 625 


B13, 210 


B13, 212 


B13?, 102 


B13, 87 


B13?, 88 


B13, 90 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
No. Name Synonyms and Formula Mol. form, Density Ref. 
Wt. | specific rotation other 
and A,,,, (log e) Ad ace} bz solvents 
Biphenyl 
b2260 | —,3,4-diamino-. ... |C,,H,,N,. Seeb2214....... 184.24 /If (eth or al) VO36 fc 58s BRAM APE Ts icone oe ee s Bit = atei || « /eiRUp ae ees a B13?, 89 
Q 62261 |—.4,4’-diamino- . . . | Benzidine. C,,H,.N>. 184.24 |nd(w) 125% /4007S2 2 Wh. sa eracteticelaerelerere OPT Siler ad ecrered | atten | iataatao ar B137,90 
See b2214 J*' 287 (4.4) (unst) 
(ii) 122 
(unst) 
(iii) 128 
Q b2262 |—,4,4’-diamino- o-Dianisidine. iMornd(w)i> (37> IPO RSERET SR hoes. cee lin oe ee i 5 s s s |chls B137, 502 
3,3’-dimethoxy- C,,4H,.N,0,. See b2214 s* 
b2263 |—.,4,4’-diamino- Bitoluidine. m-Tolidine. 212.30 |pr(w) 1OSS9 retest Miwcarare ete cote osrereiersvers SPT WoL Vis cctliccne fees B13, 255 
2,2’-dimethyl- Cy4HigN2. See b2214 22248 (4.2), a 
290 sh (3.6) 
Q b2264 |—,4,4’-diamino- o-Tolidine. 212.30 |If (dil al) 1S) (7 Al a Aone |e ee] Pen COME Vig evict | ther arses te B13, 256 
3,3’-dimethyl- CisHisN2. See b2214 32" 284 (4.4) 
b2265 |.4,4’-diamino- C,4H,5N.20. See b2214..... 228.30 |nd (w) PSA | peters ROU ceee bebe Wevescsyeatess 6: | WEE), dll etter s. B13?, 419 
3-ethoxy- 
Q b2266|—.,4,4’-dibromo-. . . |C,,H,Br,.Seeb2214....... 312.03 |mcl pr (MeOH) | 164 SSSZOOME [esitetecnrte ls atiexcont re yee St || Rraceaste or. BS*, 485 
4*'262 (4.37) 
2 b2267| —,4,4’-dichloro-. ..|C,,HgCl,. See b2214....... 223.11 |prornd(alor {148-9 Ba MMM siosarenchn ete idvecsisrsreve’s tile" S) lhtiesetnteranas BS5?, 484 
to-peth) 
72'201 (4.63), 
259 (4.40), 
283 sh (3.95) 
b2268 | —,4,4’-dichloro- C,2H,CI,N.0,. See b2214 . . |313.10 |ye cr (al) LAOT? APRN G PEE Stalls © eucnicbetss fio seis. a acess i 108 s jaas? B57, 584 
. 2,2’-dinitro- s! lig 6 
b2269 |—.4,4’-diethoxy- C20H2602. See b2214....... 298.43 |If (al) E2030 “WP SSS BEARER ee ae aes Bi |) OO ATES aN), aco ore B6, 1015 
3,3’-diethyl- 
b2270 |—.2,2’-diethoxy- C,gH220,.Seeb2214....... 270.38 |If (al) SST EAS, Tae [lence atosts, Vous terete NW ieerea (eter | ieacecdl (Protect a B6?, 974 
3,3’-dimethyl- 
b2271 |—.2,4’-diethoxy- C,sH2202.Seeb2214....... 270.38 |nd (al) 53 AMES [leavers ershi dl] sc eteate res BUDE dl ktavat Parc iersces| Omens teehee s B67, 974 
3,3’-dimethyl- 
b2272|—.4,4’-diethoxy- |C,gH,,0): Seeb2214....... 270.38 |pl (al) 15640 eerie naes de lnrene cure 148 1-8) | .cst] ol eee B6, 1010 
3,3’-dimethyl- 
b2273 |—.3,3’-diethyl- Ci6H,sO2. See b2214....... 242.32 |nd (dil al) ESA Ge RRR Wolo erercicter | crevice noteve I” HOY sta aey[haract fos ans | ieterehe res B67, 981 
6,6’-dihydroxy- 
Q b2274|—.4,4’-difluoro- ... |C,,HsF,.Seeb2214........ 190.21 }mel pr (al) If (w)|94—5 25425 ERS hei deltie last tie i |v ]{s |s |v" |chlvaav" |B5?,482 
A*' 245 (4.18), 119'4 Se MeOH v* 
271.5 sh (3.60) 
b2275|—,2,2’-dihydroxy- | v,o'-Biphenol. 186.21 |If(w +1), pr 110-2 B25=6 7S lowe ciceterlleweenes s*leseilies: i Sia] S| peth o B67, 960 
Cy2H9O2. See b2214 (to) (anh) aas 
A*? 270 (3.7), 71-3 alks 
280 (3.65) (hyd) 
b2276|—.2,4’-dihydroxy- | o,p'-Biphenol. 186.21 |mcl pr ornd 162-3 SA 2M Wiese, a cicea laterssepatersis a \s Te Ba. | (NC Wena oe B6?, 961 
C,2H 1002. See b2214 (dil al) 206-101! 
b2277|—.2,5-dihydroxy-. . | Phenylhydroquinone. 186.21 |nd (dil al) Sieur! Vein loca ihe pase auen i BOSS Se os ees ee B6, 989 
C,2H 902. See b2214 
b2278|—.3,3’-dihydroxy- | m,m'-Biphenol. 186.21 |nd (w) 123-4 DA TAB gy We ieretenarershell sielerec chars SoS) tsar <8: 1 Chl's B6?, 961 
C,2H, 002. See b2214 A" 255 (4.08) é 
b2279|—,3,4’-dihydroxy- |4-Phenylpyrocatechol. 186221, |e Pee hess 145 5S OOM [erterdt code dicteariecrcs OM vou ove all shat 1s | CS3.0 B6é?, 961 
C,2H 902. See b2214 chlv 
2 b2280|—.4,4’-dihydroxy- | p,p’-Biphenol. 186.21 |nd or pl (al) 274-5 SUS T RE Be heise a he Patron Bante Pe ee ode Ses | A ae eee B6*, 962 
Ci2H90>. See b2214 4"'210 sh (4.3), 
268 (4.3) 
b2281|—.4,4’-dihydroxy- |C,,H,,0,.Seeb2214....... 270.38 |nd (aa) ee oat ois 5 ED Oorice Om tod oicacal (tesc Vv v | v |pethé B67, 984 
3,3’-diethyl- aav 
5,5’-dimethyl- 
b2282|—.2,2’-dihydroxy- |C,,H,,O,.Seeb2214....... 214.27 |nd (peth) 113 Punt . ge hl mere ec Om eeerecie ent) PALL) Vi [pethd B6?, 974 
3,3’-dimethyl- 
b2283 |—,2,2’-dihydroxy- |C,,H,,O,.Seeb2214....... 214.27 |nd (bz or w) 153.5 SUB. silatietsttclet. flowers ete ON GS evi leSei S s/OSS B6?, 974 
5,5’-dimethyl- 4*' 293 (3.91) 
b2284|—.2,2’-dihydroxy- |C,4H,4O,.Seeb2214....... 214.27 |pl (dil al) GAN execucegensit. Isha lnithens ade, fordteemmvorays | Ne ag eee Seeger | eicacil VRP each C35, 
6,6’-dimethyl- 2138 
b2285 |—.2,5’-dihydroxy- |C,,H,,0,.Seeb2214....... DIAZ TA eretee tte. os LS Say up seetsce satan: ||susysiateccieten llvabyeeakets Ll VE V OU Neb rateable B6?, 973 
2’,5-dimethyl- 6 
b2286|—.4,4’-dihydroxy- |C,,H,,O,.Seeb2214....... 214.27 |If(w), nd aD too 45q Maneatis oe eeercnee Coe | | (Een We ie a B6?, 974 
3,3’-dimethyl- A265 (4.3) 
b2287|—,—,diacetate .... |C,gH,sO0,. See b2214....... 298534, 19 NAtalOraay | 135.5: ~ jphadakttele |. cm ee cot: flee searetes TOMA sere fel’, od fiers. sufisis, We mate tel B6', 492 
b2288 |—.5,5’-dihydroxy- |C,,H,,O,.Seeb2214....... 214.27 |pr (al) 220 NR RIRS Lea ieseccuecats: |lcanrnceuerens i |v |v j...| 6" |pethi B6?, 973 
2,2-dimethyl- 5° 
b2289|—.4,4’-dihydroxy- | Hydrocerulignone. 306.32 |mcel pr (al) 190 8 ere ct tet, Neveveseveraels, pereueiarereter Doms Saat eOus |(oteaa steve CS2i B6', 593 
3,3’,5,5’-tetra- Ci 6H g0¢. See b2214 
methoxy- 
b2290 |—.2,2’-dihydroxy- |C,,H,,0,.Seeb2214....... 242.32 |nd or pl (eth £3745—8. 5) (LAOS PGE. Bei etetevete |fistuvevererstere BS Vit WA lcci fiw peth 6” B6?, 981 
3,3’,5,5’-tetra- or lig) G00 lig v* 
methyl- 
b2291 |—,4,4’-dihydroxy- |C,,H,,0,.Seeb2214....... 242.32 |payendorpr |222-3 SUDIMEEA Li cotitscaatetrlig sre teieees in cS" B6, 1015 
3,3’,5,5’-tetra- (aa) 
methyl- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-211 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


Color, 


Mol crystalline 
No. Name Synonyms and Formula ale form, 
Wt. | specific rotation 
and A,,,, (log €) 
Bipheny! 


b2292|—,4,4’-dihydroxy- 
3,3’,5,5’-tetra- 
nitro- 
b2293|—.2,2’-dimethoxy- | 0,0'-Bianisole. 
C,4H,4O02. See b2214 
m,m'-Bianisole. 
C,4H,,O2. See b2214 


Q b2294|—.3,3’-dimethoxy- 


b2295|—.,4,4’-dimethoxy- | p,p'-Bianisole. 
C,4H,402. See b2214 


b2296|—.2,2’-dimethoxy- 


5,5’-dimethyl- 

b2297| —.2,5’-dimethoxy- |C,,H,,O,.Seeb2214....... 
2’,5-dimethyl- 

b2298|—.4,4’-dimethoxy- |C,,H,s0,.Seeb2214....... 
3,3’-dimethyl- 


Q b2299|—.2,2’-dimethyl-. . . | 0,0'-Bitolyl. 


Ci4Hy4. See b2214 


b2300| —.2,3’-dimethyl-. . . | 0.'-Bitolyl. 
C,4H,4. See b2214 
o.p'-Bitolyl. 
C,4H,4. See b2214 
m,m'-Bitolyl. 
C,4H,4. See b2214 
p.p'-Bitolyl. 
Ci4H,4. See b2214 


b2301|—.2,4’-dimethyl-. . . 


Q b2302|—.3,3’-dimethyl-.. . 


© b2303| —,4,4’-dimethyl-. . . 


b2304 | —,3,3’-dimethyl- 
4,4’-dipropoxy- 
Q b2305 |—,2,2’-dinitro- .... 


b2306 | —.2,4’-dinitro- .... 


b2307|—.3,3’-dinitro- .... 


Q b2308 | —.4,4’-dinitro- .... 


—|—.diphenyl-....... see Quaterpheny! 
—|—.dodecahydro- see Bicyclohexy] 
b2310|—.2-ethoxy- ...... C,4H,,O. Seeb2214 ....... 
b2311 |—.3-ethoxy- ...... C,4H,,0. Seeb2214........ 
Q 62312|—,2-hydroxy-..... o-Phenylphenol. C,,H,90. 
Seeb2214 
Q b2313|—,3-hydroxy-..... m-Phenylphenol. C,,H,.0. 
See b2214 
Q b2314|—.4-hydroxy-..... p-Phenylphenol. C,,H,,O. 
See b2214 


b2315 |—,2-hydroxy-2’- 
methoxy-5,5’- 


dimethyl- 
b2316|—,2-iodo- ........ Grab olifSee'02214 cee ccs a 
b2317|—,4-iodo- ........ CyzHol i Seeb2214 50025. 4: 
0 b2318 |—,2-methoxy-.... . C,2H,20. Seeb2214........ 
b2319|—,4-methoxy-..... C,3H,20. Seeb2214........ 
2 b2320|—,2-methyl- ...... C,3H,2.Seeb2214......... 
Q b2321 |—,3-methyl- ...... C,3Hy2. Seeb2214......... 
2 b2322|—,4-methyl- ...... GiHeesee b22 14s see 
Q b2323 |—,2-nitro-........ C\,H,NO,. See b2214...... 


For explanations, symbols and abbreviations see beginning of table. For structural formulas sce end of table. 


Cy2H6NgOj0- See b2214.... 


C16H;302. See b2214....... 


C20H2602. Seeb2214....... 


C,,HsN,0,. Seeb2214..... 


C,,HgN20,. See b2214..... 


Ci2HgN20,. See b2214..... 


C,\2HgN20,. See b2214..... 


C,5H,,O02. See b2214....... 


yend 
{MeOH 
355 (3.8) 
th bipyr pr (al) 
4278 (3.8) 
nd (dilal) 
A 258 (4.08), 
290 (3.81) 
If (bz) 
A™* 263 (4.34) 
nd (dil al) 


pr (al) 


pr (al) 145.5 


cr (al) 
APs 228 sh 
(3.78), 256 sh 
(2.89), 266.5 
sh (2.83) 

APs'® 238 (3.98). 
271 sh (3.04) 
2°*'" 239 (4.07), 

275 (3.01) 
AP="™ 208 (4.69), 
250.5 (4.21) 
mcl pr (eth) 125 

Aron 203 
(4.64), 254.5 
(4.32), 274 sh 
(4.00) 
If 


ye mcl pror 
nd (al) 4'*° 
253 (4.1) 
mcl pr (al) A'*° 
265 (4.2) 
ye-og nd 200 
(al or aa) 
22' 244 (4.48), 
300 sh (3.46) 
nd (al) 2" 
306 (4.40) 


244.22 240-3 


pr (peth) 
(peth) 


nd (peth) 4MsO# 
247 (4.1), 

286 (3.7) 
nd(worpeth) |78 
42" 250 (4.2) 

285 (3.5) 
nd or pl (dil al) 
2°" 260 (4.24) 


ABE2ZG(4S)) Nias eeiniere 
nd (al or aa) 2" 
258.6 (4.41) 
pr (peth) 4" 
264 (4.11), 

285 (3.74) 
pl (al) A" 

261 (4.32) 
4*' 237 (4.00) 


A'° 248(4.2) 


pl (lig or 
MeOH) A"*° 
250 (4.22) 

pl(alor MeOH) |37.2 

A'*° 231 (4.2) 


C-212 


328 


19,5—20.2 |2567°° 


307-87°° 


211-20! 
sub 
188'? 


168* 


27076° 

273-67°° 
1 3712.5 

2807°° 


15018 
295760 


0.99067 |1.57527° 


1.5810?° 


0.9924? | 1.582679 


0.999337° |1.59467° 


0.9173?" 


121335 


Se 


other 
solvents 


Aree Ws oe cs B67, 963 
CCl,, chl, | B6?, 960 
CS, v" lig 6” 
CS, vaav |B6’, 961 
chlv 
peth i B6?, 962 
chl v 
osv B6?, 975 
peths B6?, 973 
A es ee B6, 1009 
a Se BS?, 512 
+ eee BS?, 512 
S:sckeeeaeetes BS5?, 512 
oe BS, 513 
CS, s BS?, 514 
A I B6, 1010 
aas'lig5 |B5*,490 
aa s" BS’, 491 
aas" B57, 491 
aas' BS*, 491 
chls B6, 672 
oss B6, 674 
ligs B67, 623 
Py v, 
peths B67, 624 
Pyv 
peth d B6?, 624 
chlv 
Pyv 
chlv B6*, 974 
aas BS’, 486 
aas B57, 486 
peths B67, 623 
wae eee | oR B6*, 625 
oa cil oe) ae ... |BS?, 504 
ejece fic 29 ADRES BS5?, 504 
OSV BS?, 504 
oo oj)e da hase BS5*, 487 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
No Name Synonyms and Formula form, Density Ref. 
specific rotation other 
and 4,,,, (log «) fof ate ac bz) solvents 
=! 
Biphenyl 
2 b2324| —,3-nitro-........ C,,H NO). See b2214...... 199:21tiveiplornd.... ||62..4 -4©||225=30°5. |e eee | ae crieteners Lloret SSH Gtell v0. aasligs |B5?,487 
(dil al) A'*° 
245 (4.4), 
303 (3.3) 
Q b2325| —,4-nitro-........ C,,H »NO2. See b2214...... 1992 vend (alia |) T4—4- Su S40 26S “ae ee a octets s |chls BS*, 487 
295 (4.2) aas 
b2326|—,3,3’,5,5’-tetra- Diresorcinol. C;,H ;904. 218.21, /plor nd'Qe +2) (SEG). | LAGE ake factor Stes aes i i jaai B6?, 1129 
hydroxy- See b2214 (anh) 
b2327|—.2,2’,4,4’-tetra- | C,,H,~NsOg.Seeb2214..... 334.20 | ye pr (bz) LOS=G6.0 heats tears ass opm sates [lara cuettele Ra omneo v |aav BS5*, 494 
nitro- 
b2328| —,2,4,4’-triamino- .| C,,H,,;N,.Seeb2214....... 199.26 |nd PSAD Wars re cat cnn die Paetee ieee sae | tra ehefaga evel easel |g ceil tov |) euavatll eve ol] (Reece essrate B137, 149 
b2329):2-Biphemyldar=) © |} Retodeuie cee de dere cve:e0 eerdse 198.22 | If (dil al) 2” 113.5445 13433476 Sah Cee BASS a |ivevecevcveiene Lal eV etel pane Vv |aav B9?, 463 
boxylic acid 245 (4.07) 1991° 
2330) —— mitre aaah vg wae all's, sladetetereretstdatese.«) tie = cialelerevard= 179.22 |nd 41 (32) N7OSZEPE ft Eee scribes tec eracare’s Saillt Val|iorsatl ees leeks ouelame B9?, 463 
1515 
i OS53109-wiphenylcara, of bt ah shsd heh fd screed. 198.22 | If (al) A™! FOS=6 WO EE APES) GES. 2 a bed crcrcrs orety oaleS s s |aas B9?, 464 
boxylic acid 231 (4.32), (161) ligs 
250 sh (4.10) 
(Q'b2332)'4-Biphenylear-| © [i658 oh. ace cc dncnnnccaee ys 198.22 |nd(bzoral) 228 Pik =o] Ge 8 ae a nl ie Neen OU eS s s | teste. B9?, 464 
boxylic acid i 
ISO SUG eR CS atl ank se atetsnr0546 baeceues® 179.22. )}er(alorpeth) [S8t> iin. se kre tae ee base i VHT VA cov || CR FoeNeS Rete B9?, 464 
2*' 264.5 (4.42) 
b2334/ 3-Biphenylcar- C,3H,90;. See b2331....... 214.22 |cr (bz) NSGSIS Ge PAA Crore |) ohatatoreastaret | 2: evereleleys 'e SU Gaailie sd] eso | Beer. B10, 341 
boxylic acid, 2- 
hydroxy- 
Q b2335|2,2’-Biphenyldi- Diphenic acid. 242.23 |mcl pr or If (w), |233.5 Sula Batt ccc bs laa nssat i Sa +S .|oss B97, 655 
carboxylic acid cr (aa) (229) on 
JM PH=1.5 
284 (3.5), 
Ay pH =6 
275 (3.4) 
b2336|—.anhydride...... C,4H,O3. Seeb2335 ....... 224.23 |nd (aa or bz) 217 SOMES |e ciate: | ce vonrele a's i é ets Al aes tees ea B17?, 497 
b2337|—.dichloride...... C,4H,Cl,O,. See b2335..... DDN Sezer a) pasatetorsy sie 94:(97) vA lan men etter Nhs onc ieyescdtis: |agatalarebasere asta Pe Via eS: v jaav B9?, 657 
b2338|—.diethylester....]C,3H,30,.Seeb2335....... 2OBS4 ery ciate 42° > AN PPROO EE Re cates, aaccenere as ff Weeaives Sarat herays ty soeee B9?, 656 
Q b2339|—,dimethylester ..|C,;H,4O4. See b2335 ...... 270.29 |mel pr 74 ZOAa6%S.. | Fee ites eee ais LEVEES Shittee en. B97, 656 
(MeOH) 
b2340|—,imide ......... C,,4H,NO,. Seeb2335...... 223.23 |nd (al) 219220) Aiparere een Nevers raievera.s: ise estere Ca ea) chl v B21?, 392 
sg" 
b2341 | 2,3’-Biphenyldi- Isodiphenicacid........... 242522. nd. (wordilaa) 216m 7 | aacseh «|| eitemtarsa ofa eciniereress Shab esmoubeee ties: | 5o5 hence bree B9?, 663 
carboxylic acid 
b2342/2;4’-Biphenyldi- |... 22 ccc veces ees 242.23 |If (al) 2TQ=3) | epeedcaetasetl| seh Oe | a.0 0 cceveverd 5 | v" s jaav B9?, 663 
carboxylic acid 
923431;5,5-Biphenyidi-g 8 |:7b<:.ths- clade meds sess sci ds 242.23 |If (al) 35627 be Iz rarsrcaee| eG uteees| aoamve ies on} 6 i Jaadchls | B9?,664 
carboxylic acid sh ligi 
b2344|—,dimethylester .. | C,,~H,40,. See b2343....... 270.29 |If (MeOH) LOST | RSA ES os Paiccrom ies ibjevaihiw [8 5) vepligé B9, 927 
b234513,4-Biphenyldie 0) 5 8) deci tras hoteles iene ieses 242.23 |nd (PhNO,) 33425 APS eSRE. |e acces. es cernaet t tS 6 .|PhNO,s_ | B9,927 
carboxylic acid 
b2346|—,dimethylester ..]C,;H,4O4. See b2345....... 270:29, ind: (MeOH orm} 98:5—9.5 ||| :ceeret hers | beets eis liciecasias a8 i MeOH s_ |B9,927 
lig) ligs 
b2347|3,5-Biphenyldi- =f... 2. eee eee eee 242.23 | If (aa) SB10 [br testes | SAGE... «\ | meee ie Vinn|Mevan| ew) || eV) |aase B9, 926 
carboxylic acid 
b2348|—,dimethylester .. | CisH,4O4. See b2347....... 270.29 | If (MeOH) QU AS E taerttateete si Sisiets servtete | texcxereia ats i Oa \ate: Obi Sacco raves terete B9?, 665 
b2349| 2,2’-Biphenyl- GeO, Seeb02325;.5.00n PALL) I ee eee LoneG 230M MRAP ein. nce ve | aeconveas SWS CH cen oerons B9', 407 
dicarboxylic acid, 
3,3’-dimethyl- 
b2350|—,4-nitro-........ C,y,H,NO, . Seeb2335...... 287.23 | If, pr or wh PA WAGCEIOW IE Co >>> 2m (hoe eal eae 1, VARY 5 | lig 6 B97, 659 
nd (w) 3" 
b2351|—,5-nitro-........ CyHyNO,. See b2335...... QS e2d Ee (wor dil al) 2670p wm) | narsteieetsse4|\aistersists 9.0 etrnniomete d6| viv s |MeOHv |B9?, 659 
y" 
b2352| —,6-nitro-(d/)..... €y,H,NO; / See.b2335....).. 287.23 | If (w) Z48=50 GiVA AA cl]! sees ieieieic |e xerere cots i] s|]s]s | 6 |chldéligd | B9?,659 
We aav 
52553 |—222,2’=Biphenyles) §]\c swisic's sce ehete rie oreo sien nies 351.24 |pr(chl), EE Nei ate | | Meira eat [e eateecroecs a” jed® ||Sv. v Ichlv B11’, 123 
disulfonic acid, cr (aa) 
dichloride 
D954 Spacey ls FH TN i he VeyaraNaralarals,eiepe sseltisieostele, 312.37 |nd (ace) EST em 4 Michaiciereses | MP ke Pita care SPM .|MeOHs_ |BI11,219 
disulfonic acid, 
diamide 
2355 UICDIOLIGE:; Sierasclel | eyctoie’s:ctere.ssteva ecstoreie araveiais fers 351.24 |nd (chl) EZS tn | ererceerce dl stare creuateic’ |ichaitiaretacre Ce lal Pe AcOEts |B11,219 
2356) 454’ Biplsernyl | VY artaPS fe leche Shale oe Gee ee etes POOR TQS fH ZOO oA Fi | nie eine wise | SIM P EMR Iie!. S| « Caitietaraveitietelel. B11, 219 
disulfonic acid 
b2357|—,diamide ....... C12H,2N20,S,. See b2356 . .| 312.37 | nd (w) SOOM « Msltiersteraiais a3] Cae + || Soci v' | 6 CS, s B11, 220 
b2358|—,dichloride...... C,2HgCl,0,S,. See b2356. . . | 351.24 | pr (aa) QOS RT | Se cereicec aad | ace erst ate vt (ga Dea a”) d* CS, daas | B11?, 124 
b2359| 2,2’-Biphenyl- C,2H,2N20,S, . See b2353.. . | 344.37 | If yes Hen eres ain SA ord RR sec rh Na al LA al Bole) AES eacas B14', 743 
disulfonic acid, 
4,4’-diamino- 
b2360| —,4,4’-diamino- CRHigNzOnS2 SCE D2Z959 F515 72-421) HO. CWifoth)) Oe eS clare eve! aveiei ase wie! ieee eimiefelal|| ae eiars viece B14, 796 
5,5’-dimethyl- 
Obi 22 -Bipyridyl t.044. asses chicas -S20%-060%—0 156.20 |pr (peth) 71-3 272 = 5 7e% | ERIE bie sf hcparienese eit B23?, 211 
{MeOH 
235 (4.01), 
280 (3.85) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-213 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


b2367 arnt 


b2368}2,3’-Biquinolyl ... . 
b2369 |2,6’-Biquinolyl ... . 
b2370|2,7’-Biquinolyl 
(higher melting) 
b2371| —,(lower melting) . 
b2372|3,4’-Biquinolyl .... 
b2373|3,7’-Biquinolyl ... . 
b2374| 4,4’-Biquinolyl ... . 
b2375|4,6’-Biquinoly! ... . 


b2376|6,6’-Biquinolyl .... 


b2377 |6,8’-Biquinolyl .... 
b2378|8,8’-Biquinolyl .. . . 


b2379 | Biquinone, 
3,3’-dihydroxy- 
5,5’-dimethyl- 

—| Bismark brown .... 


b2380| Bistibine. 


Color, 
crystalline 

Mol. form, aD 

Wt. | specific rotation! 

and 4,,,, (log e) 


Synonyms and Formula Density Ref. 


Solubility 
Isonicoteineiaa. iss see acles 156.20.) 238415), fs bdsen o. 1.62237° B23?, 212 


h other 
w UME solvents 
275 (4.07) 


a eaceten aioe 4 ieetwle ater) \seaesl ergata | 10 B23, 200 


A*' 225 (3.64), = Dinlisxaatees B23?, 212 


274 (2.89) 
Conc oLo: AbSpaUASeeeE OMe’ 156.20 |If (peth) 62 54 For boy Inch.) Fes. B23?, 212 
siopabeYayaietavsieYeleietefelajnie/ece ois \s 5 = 156.20 |nd (w +2) A” 114 eisfalaiavefafelif sterevarsseraca nae B23?, 212 
238 (4.2), (171-2) 


264 sh (3.9) 


LAAs Mee aele eaters srensianete plor If (al) 2" MPAA Tate ME ors Satd shes ovorocasasazeces (OH B23?, 267 
258 (4.87), 
302 (4.30), 
327 (4.37) 
BA A | eae ene ee 256.31 If (al), yeplor |176-7 Pe eee Seeeeee BM B23?, 267 
nd (bz) 
Me Tarai veractorerete sie islam 256.31 |pl(al) 144 LE Oe ails statclale are! an erarene oy aid B23, 294 
aaa: beaten ele sieceeleaia’ 256.31 |mcl pl (al) 160 Sees EM ee aes oe cen ac cwal ol Rt B23, 294 


Sp ea 256.31 | tcl 115 Sreiales | Gace ha oile ccuteaieate a A B23, 294 
SOC ENTE OK IO EO 256.31 | pw (peth) 83-4 LE Peis de | occicioxe ch ol p mie ere eretaa [iene B23?, 267 
TS tion oe ao oeE ese 256.31 |If or nd (al orbz} 190 te At AIS RPE Ads B23, 268 
a Wei eo te 256.31 | pr (peth) 171 Sai: any 8) ei ges Ais: B23?, 268 
BO OCOD OCA aT SOE cr (bz) Se SAR ecicien Gry rcces (et ee re B23, 294 


Ber otevey Iasi stetatovatara(aelaievasavavalers If (al) Dette} Yaka cS ate the don laut calif) PE are B23, 295 


SO,.S DOOD OOD UOOR OO BOA a If (al) CEPR 5 fa 22 SEs Peilecceacecel eh ey B23, 296 
axacabardvatexsvePalmreritolerbiezsteicocecd os 256.31 |Ifor pl (al or 205-7 a Pe aN via a's salle Rta aia fae erect otk B23, 268 
aa) A"! i 
230 (4.92), 

293 (4.00), 

305 (4.00), 

318 sh (3.95) 
Phenicin sie(4 cise aie siavsreie sions 274.23: \yesh-br.(al)\Ao""' }230-1 APR ahd. | esas |e oan cc er C54, 397 
268 (4.52), 
406 (3.36) 


see Azobenzene, 
2,4,3’-triamino- 
(CH;)2SbSb(CH3;)2 ........ 


303.64 | br-red nd 7S TSO TRAIRN | Reroeierera) | ataraecacas Ah pgare aa J1935, 


tetramethyl- 366 
onthe ok se see 1,3-Butadiene, 
1,4-diphenyl-* 
Qb2381) 2,2’-Bithiophene . . .| 2,2’-Bithienyl ............. 166.27 | If (al) A" 33i° = ROOTS | ES orc cote i B19?, 26 
246 (3.78), 
301 (4.11) 
-| CgBrgS2. See b2381........ 639.67 | nd (bz) 257-8 ws UN RA eG ee al waren states isllk B19, 33 
Pe a eS see Biphenyl, dimethyl- 
Q b2383) Biuret............ Allophanamide. Carbamoyl- | 103.08 | pl (al), nd 190d. Fld Seabee SS CRE Rac. oak 5 i B37, 60 
urea. H,NCONHCONH, (w +1) (193d) 
Zw pH =13 
216 (3.75) 
sSyaieie s4 hays CH,;,CONHCONHCONH, .| 145.12 | nd (wor al) 193-4 ete coe aim ae cle le limiaain eee i B3', 33 
-| HANNHCONHCONHNH, | 133.11 | pr (dilal), 1992200) Bis eer re vail) aiteeva circde, atl aay cele B3, 101 
nd (aa) . 
anD AnD T0084 C25H300,. 394.52 | vt pr (ace) 198 5 DRIER ee he ais bialllctereretersglle i C54, 
CH,0,CCH:-[CHC(CH;): Aosiral 2406 
CHCH:],-CHCO,H 448 (3.92), 
480 (3.86) 
b2387 Tributoxyborine. G6 oS 0 Bn eee 0.85673° BI’, 398 
tributyl ester B(OC,H9)3 
62388] —,triethyl ester. . . .| Triethoxyborine. SOON ai ios win creer | occ mere 0.85463° | 1.37497° BI’, 333 
B(OC;Hs)3 
b2389| —,triisopropyl ester| Triisopropoxyborine. LORSCt.erreeie. ss ee eae ae O38 251200) 0537727° Bi’, 382 
B(OC;H5)3 
b2390| —,trimethyl ester . .| Trimethoxyborine. (925) Sieber aaa 2 ; : 1.35682° B1°, 1210 
B(OCH;)3 
b2391|—,tripropylester . . | Tripropylborine. SORT Se fete: 5 SMR ce 1.39487° BI’, 369 
B(OC;H3); 
b2392|—,tris(3-methyl- _| Triisoamyl borate. 24M ee centteeisis.s.o KAO ovat j 1.41567° BI1*, 1645 
butyl) ester B[OCH,CH,CH(CH;)2]; 
b2393|— trithio-, Tris(methylthio)borine. US| aemeenteb one a : z 1.5788?° C55, 
trimethyl ester B(SCH);); 9346 
b2394| Borine, bis(di- (GH) INL BR.ck.....- +... LIOR neha east s Ble 33" | F106 ee Bb oS, ayele tan llencts cy ettetet wae Am 76, 
spielemaee 3905 
luoro- 
b2395|—,bis(methyl- (CHAS BCH ice .ccees cee OS ieteviekiiiseeeoo  RIGOOLA a Mecerer si ceo a | Am 78, 
thio)methyl- 1523 
b2396|—,difluoro(di- (CHUENB P2025 54 89 leh oy 1658 plese He. ha lcaneeee Am 76, 
methylamino)- 3904 


For explanations, symbols 


and abbreviations see beginning of table. For structural formulas see end of table. 
C-214 =< 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form, aL: 
Wl Ispecific rotation c 
and i,,,, (log «) 
Boric acid 
b2397 |—,difluoro(phenyl)- |CsH;sBF,................. 125.92) Wesstereteadeiteaes.3 —36.2 
b2398 |—,difluoro(4-tolyl)- |... 0.2.2.0... 0. cece cane 139,94 Wit tetetedels Weis aveye, floss fore are 
b2399| —,dimethylarsino-, |((CH;),AsBH).],../........ 471.28 Wi..nipi aerastaeien 150 
(tetramer) 
b2400] —,—,(trimer)..... [(CH;),ASBHa]5. $e ca0.50.- 353.46 scranverssae ele 50 
b2401 | —,dimethyl(di- (CH3)2NB(GCHs) ae. s/0 tes $4.99. cies: rey pitoisrevers —92 
methylamino)- 
b2402| —,dimethyl)(di- ((CH3),PB(CH3)a]3 ........ 305. 78) ny-emietaiee cs 333 
methylphosphino)-, 
(trimer) 
b2403|—,dimethyl- CH. OB(CH3)) ewe semcnden DE.92 Alte ceartatdnters coral tastcter avin 
(methoxy)- 
b2404| —,dimethyl- CHSB(GH.)) teecutesinite: 87:98 AM ccstnum atest 's(ee =84 
(methylthio)- 
b2405|—(dimethylphos- | [((CH;),PBH2],.....-...... 295.48 |nd 161 
phino)-, (tetramer) 
b2406| —,— (trimer) ..... (CHS) SP BH a)s teyecieeretnast eis 221.61 |rh 86 
b2407| —,methylthio-, (CHSBH ayaa otha aoenckctetetcto-o hoc lart Ga flo eyatche ap Fte.oll ito ean ae 
(polymer) 
b2408|—,triethyl- ....... B(G3Hs) 3% as stecks 3's Pvaecloes 981005) 89. 28.Gh). ie —92.9 
b2409|—,triisobutyl-..... B(CHays.ute ohecwegsr T8206) 5. cissssottterc.cio0s, toe ofemre eee 
b2410|—,trimethyl-...... B(CH) 3 aaa ep oned.- 55.92 |A™*260(3.78) | —161.5 
b2411|—,triphenyl-...... BIC SH) 5: Beates sexeereara. 242.13 | wher AP 142 
240 (4.04), 
270 (3.35) 
b2412|—,tripropyl- ...... B(C3H) saree e Bila. s FAQS ts 2.2.06 MPR sree —56 
b2413|—,tris(3-methyl- B[CH,CH,CH(CH;),]3..... PDE OF 71 Oe, Created (SOS Aare 
butyl)- 
—|—,tris(methyl- see Boric acid, trithio-, 
thio)- trimethyl ester 
b2414|Borneol(d) ....... (Ory S FO rin 9} Gino. sae 154.26 | If or hex pl 208 
(peth) [a]=? 
+37.7 (al) 
B24 15 [AD ni. oscccre ec ns CoH 1,0. See b2414........ 154.26 | If (lig) 210.5 
b2416—(/)............. Cio y.O) Sceb2414-255., .- 154.26 | hex pl [a]3° 208.6 
—37.74 (al) 
b2417| —,acetate(d)..... C,2H2902. See b2414....... 196.29 | rh, [a]3° +44.4 | 29 
(al) 
062418 }aes—— (al ete oe CloHao. See b2414 arena. 196129) |. soe Me sccece =-17 
b2419) ——1) .......... C,2H2902. See b2414....... 196.29 | [a]2° —44.45 29 
(undil) 
2b2420| —,formate(d)..... C,,H,sO,. See b2414....... 182.27) |[alp+48.75. ||. -0..-.- 
(undil) 
62421} Borny) amalne(d)) 5.2. ocgccicians tre sre see e Bis lels sic we. 153.27 |[a]2° +47.2 (al) | 163 
b2422| Bornyl chloride(d)..| ..........-0 ccc cece eens 172.70 |nd 132 
[a}p +34.5 
(eth), [a)s* 
+31 (to) 
b2423|Bornylene(d)...... 2-BOTMENE saizivehe era tels ov acdes 136.24 |cr (al) [a]p 109-10 
+ 30.5 (to) 
2424 IEE(L). <.s.cfenterts alesis CioHye=Seeb2423 7284)... 136.24 |cr (al) [a]}? 113 
—23.9 (bz) 
—|Bourbonal........ see Benzaldehyde, 
3-ethoxy-4-hydroxy- 
— |Brassidic acid ..... see 13-Docosenoic acid 
(trans)* 
DIAZ S Brearley oi Bia ain/al= | ovto-07o wot Mie caret sais, sraleiaiasleve 284.27 |red-br nd or 250 
If (w +1) 
—| British see 1-Propanol,2,3- 
antilewisite dimercapto-* 
—|Bromal........... see Acetaldehyde, tribromo- 
2 b2426| Bromocresol 3,3',5,5'-Tetrabromo- 698.04 | wh or red 218-9 
green m-cresolsulfonphthalein (+7w), ye (aa) 
J0.01N NaOH 613 
(4.66) 
—|Bromoform....... see Methane, tribromo-* 
62427! Bromophenol 3,3’,5,5'-Tetrabromo- 670.02 | hex pr (aa— 279d 
blue phenolsulfonphthalein ace) 
AwepH =5.2 440 
(3.48), 600 
(4.82) 
J9.01NaOH 595 
(4.82) 
romopicrin ...... see Methane, 
nitrotribromo-* 
—|Bromoprene....... see 1,3-butadiene, 
2-bromo-* 


b.p. 
BG 


97-8747 
1278727 
1851" 
14676 
657°° 


2001° 


iD 1 760 
71 760 
19079 
90+ 


95-67°° 
1 887° 

862° 
20 


245-50". 


15976° 
43-417 
11914 


21 2760 
sub 


sub 
DLO 


223-476° 
107" 
223-4760 
223-470 
107'5 
901° 


200 sub 


207-8 sub 


14675° 
sub 
1467*° 


Density 


1.08775 {1.444175 
1.0557%_|1.4535?5 


0.69617* 
0.73803° 


0.72043° 
0.76003? |1.4321 


1.0113° 


1.0113° 
1.10113° 


0.99202° 


0.98387° 
0.99203° 


1.46307° 
1.46347° 


1.00977 | 1.470815 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-215 


Solubility 


; b other 
ace) 021 solvents 


d s S. I ssv.-haemeete 
Geib silos ad eee ee 
i Ss Vv Oss 
i) Shove yy oss 
Joe ee viv OS 00 
IP ASO) 28, hii) eodhaocknss 
Gd, 4), VE CV: OS co 
df daievi cy OS 00 
LS eye ovi oss 
i | C34 Vy; oss 
diadivi v OS co 
dnfes: SHIN -|:,.. fremenaadael- 
OTS Ss Siar hee, ays 
OL Pea yi? 4)... 8 perceaeth. 
re Efe] e s |ligs 
Wit SH Ss.4 Vv; OSV 
ao Ish ls. v jligs 
iii vob y V | os 2 beatos 
1 WES V, Vv |e emetdincd 
Oo} s So Peevelfi avers] Uaveyeoue wrayer 
iv IVP Vv Is josy 
ee a s |peths 
i Uh S| 's, S | tgeetitens 
Sse s |chls 
aas 
ay jae em s |AcOEtyv 
aas 
PN I s jaas 


Ref. 


B16’, 638 
C18, 992 
Am 76, 
389 
Am 76, 
386 
Am 78, 
1521 
C54, 
9767 


Am 75, 
3872 
Am 76, 
3307 
C54, 
4166 
C53, . 
16062 
C55, 
27015 
B4?, 1022 
B47, 1022 
B4?, 1022 
B16’, 636 
B4?, 1022 


B4?, 1023 


B6?, 82 
B6’, 82 
B6?, 82 
B67, 83 


B67, 86 
B67, 85 


B67, 85 


B12?, 39 
B57, 62 


B5', 80 


BS?, 105 


B187, 194 


B19?, 108 


B19?, 105 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Color, 
crystalline 
No Name Synonyms and Formula Mol form, 
wt. specific rotation 
and 4,,,, (log e) 
} 
Bromural 
—/|Bromural......... see Urea, 1(2-bromo- 
3-methylbutanoyl)- 
Qb2428|Brucine .......... Oras Rei (ORG sono dep a 394.44 |mcl pr(w +4), |178 (anh) 

[a]?9.. —149.5 | 105 

[a]38s3 —120.5 | (hyd) 

(chl,c = 1) 

A*' 264 (4.01), 

301 (3.94) 
b2429|—,hydrochloride . . |C,3H2;,CIN20,4. See b2428 ..|430.94 jpr sigs se eee 
b2430|—nitrate, C,3H3,N30,. See b2428 .... |493.52 |pr 230d 

dihydrate 
b2431|—,sulfate, CapHoaNs010S. See b2428. .. | 1013.1 |nd, [a]p —24.4 |........ 
heptahydrate (w) 
b2432|Bufotalin......... Ci6H360¢. 444.58 |cr( + lal,al) {223d 

[«]2° + 5.4 (chl 

c= '0'5) 

A*! 304 (3.78) 
b2433 | Bulbocapnine (d). . . |CjgH;>NO4. 325.37 ,|pr (al) 199-200 

[aly + 237.1 

(chl,c = 4) 

W2494 | —() ice cere carat C,,H,.NO,. See b2433..... Be5ES Tal hoes = carts arate 209-10 
b2435|1,2-Butadiene* .. . . | Methylallene. 54.09 | A#** 178 (4.3), —136.19 
CH,:C:CHCH; 186 sh (3.6) 
Q b2436|1,3-Butadiene* .... | Bivinyl. CH,:CHCH:CH)...| 54.09 |A*'217 (4.32) — 108.91 
b2437|1,2-Butadiene, 4- CH 7: CG; CHEB ABE recieves 133 00N\a. 22. cEL... PAB ees... A 
bromo-* 
b2438 |1,3-Butadiene, 2- Bromoprene. 133.00 |grsh-yeoil |........ 
bromo-* CH,:CBrCH:CH, 
b2439|1,2-Butadiene, 4- CH;:C: CHCH3C) 22th. « CE RET Y o icin 25 MRE, |8c 4 eres 
chloro-* 
b2440/1,3-Butadiene, 1- CH,:;CHCH:CHCl ¢22. <4. . BBO earetstatele bbs ici silliviswtoveui sie 
chloro-* 
b2441 |—,2-chloro-*...... Chloroprene. S854 NAM 299(405)  V kswcase 
CH,:CCICH:CH, 
b2442 |—.,1-chloro-2- CH,:CHC(CH3;):CHCl..... PO ZEST AN Pe ccchscsts atari Paleo 3 60200 
methyl-* 
b2443|—,1-chloro-3-..... OH G( GH) GH CHClicaz AikO2 57a larder tte tere sea] s.ecfevssiete 
methyl-* 
Q b2444|—,2-chloro-3- CH: C(CH,)CC1:CH,. ...7 MODEST Fs wie titre were ei peloae wares 
methyl-* 
b2445|—,1,2-dichloro-*. ..|CH,:CHCCI:CHCl....... 12298 | RCS Se  . ..cisre|| Mee wate 
b2446|—,2,3-dichloro-*.. . | CH,:CCICCI:CH,........ AOS Ie. gravtctencta's teat} ate spate arece 
Q b2447|—,2,3-dimethyl-* . . | Biisopropenyl. 82.15 | A* 226 (4.33) —76 
CH,: C(CH3)C(CH;): CH, 
b2448|—,1,4-diphenyl-* cis, cis-Bistyryl. 206.29 |lf ornd (MeOH| 70.5 
(cis, cis) C;H;CH: CHCH:CHC,H, oral) A? 
239 (4.23), 
313 (4.48) 
2 b2449 | —,—(trans, trans)*. | trans, trans-Bistyryl. 206.29 |If(aloraa) A* |152.5 
C,H;CH: CHCH: CHC,H,; 334 (4.68), 
352 (4.50) 
—|—,1,4-epoxy-* . |see Furan 
b2450|—,1-ethoxy-* ..... CH GHCHCHOG Hegre os. 154] sete ese otis cree 
b2451|—,2-ethoxy-* ..... CH GHE(OCIH.) = CHa eal OS o1 Saleem tee ceili acne ee 
b2452|—,2-fluoro-*...... Fluoroprene. LONI oon cont eeaey (Ses Aare 
CH,:CHCF:CH, 
2b2453|—,hexachloro-* ...|CCl,:CCICCI:CCl, ....... 260.76 | A"? 253 (3.7) —21 
b2454|—,hexafluoro-*....|CF,:CFCF:CF,.......... PO2:048) Shares. ce seals —132.4 
to 
132.1 
b2455|1,2-Butadiene, 4- CHG: CHCHGL 22222 ee LOO OU era cioms ate chciee caret |lsetoreee 
iodo-* 
b2456|1,3-Butadiene, 2- Iodoprene. VT OES TSR s, Meore sercevs otactll et eR 
iodo-* CH;:CHCI: CH, 
b2457 | 1,2-Butadiene, 4- CHG CHCH OCH... EON Sh eeiaree Seemed) fees Srnec & 
methoxy-* 
b2458/1,3-Butadiene,1-  |CH,:CHCH:CHOCH,....| 84.13 |............. |....-0- 
methoxy-* 
b2459|—,2-methoxy-*. ... |CH,: CHC(OCH3):CH).... | 84.13 |...........0. feceeeees 
62460 |1,2-Butadiene, 3- asym-Dimethylallene. 68. Ta late rae eh: —120 
methyl-* CH,:C:(CH;), 
Qb2461 |1,3-Butadiene, 2- Isoprene. 68.13 |A'*° 217.5 (4.28),] — 146 
methyl-* CH,:CHC(CH;,): CH, 223.5 (4.33), 
5 230 (4.16) 
b2462 |—,pentafluoro-2- Perfluoroisoprene. 212.05 


trifluoromethy|-* 


F,C: C(CF,)CF: CF, 


6.4100 


350729 


21 5760 
1017° 


676° 


1307°° 


111-37°° 


75760 
4976° 


34760 


eects brad |\aoe nace 56 |v 
Biattte Bio diss teyovece ay Bi" || yts 
Antaaia 3,'| creo oto ss 
Ae ay S| MAE s | 6 
vr 
RPM Bera liaes codes scteas it }As 
TA iis lives ateneneas i. its 
0.6762 {1.42053 | i | co 
0.6522° 
0.62112° |1.4292-75| i | s 
17425520 3115524820 1 eels 
1.39729 |1.49887° | i | s 
0.98913° |1.47757° | 6 
0.96063° {1.471279 |...] s 
0.95832° |1.45837° | 6 
0.97103° |1.47927° v* 
0.954329 |1.471929 | i | s 
0.95932° |1.46867° | i | s 
1.19913° |1.49607° saa 
1.18293° |1.48907° Rie 
0.72673° |1.43942° Pris 
0.969719 11 .6183'0%° i | st 
6 
essa pee CRE fois 
0:81542° |1.45297% V.cu fies 
0.81773° |1.44007° 
0.8433 1.400% nee |tr28 |e 
1.68203° |1.55422° | i | s 
L SSS OUST Sesto 
1.71292° |1.57092° 
1.7278}7° |1.5616 
O:82862° 1.43522 eels 
0.82967° |1.45947° | s | s 
0.82727° |1.44427° v 
0.68043° |1.41667° ioe) 
0.68103° |1.42197° | i | co 
1.5272 1.3000° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-216 


| sa 
b other 
eth] ace) bz solvents 
6 6 |chlv 
i |chlé 
MeOH v 
SURE evs chls 
Wileos oss 
chlv 
co v. ||)... Rees 
s | Vi Ss ose 
wa cl hS) | .2 eileen 
S ||. .fell\tereil eer 
$ J)8¥) |S. losivi 
SRS com chly 
oc | c | o Jos 0 
a re a 
sis chls 
vis chlv 
BS HS Sh bcere CCl v 
stds | ahora canara chlv 
v v |peths 
chlv 
aas" 
é s |peths 
chls 
v |v{s |chls 
Vv i ¥ Osv 
Suls 2. [coal eae 
v |v |v josv 
co | 00 | oo |peth, 
CCl, 00 
00 | 00. || 00: ue prererenmnere 
Sryi})) S| |S iecere eee 


B27, 797 


B27’, 797 
B27?, 797 


B27?, 797 
C53, 
2281 
B27?, 554 
B27', 467 
B17, 224 


B1°,929 
B1°,929 


B1?,955 
B1?,928 
B1?,949 
B1°,949 
B1?,974 
B1°, 975 
B1?, 975 
B1?, 954 
BI, 954 
B1?,991 


B57, 550 


BS5?, 589 


B1°, 1975 
B1?, 1977 


BI’, 948 
B1°,955 


B1°, 948 


B1°,929 
B1*, 956 
B1°, 1974 
B1°, 1975 


BI, 1976 
B1>,976 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


wt. 


Color, 
crystalline. 
form, 
specific rotation 
and A,,,, (log «) 


b2463 


b2464 
b2465 


b2466 
b2467 


b2469 


b2470 
262471 


£2 b2472 
262473 


b2474 


b2475 
b2476 
b2477 
Q b2478 
Q b2479 
2 b2480 
2b2481 


b2482 
b2483 


2 62484 
Q b2485 


2 b2486 
b2487 


2 62488 
b2489 


b2490 
b249] 
b2492 

2 b2493 
b2494 
b2495 
b2496 
b2496! 


b2497 


b2498 
b2499 
Q b2500) 
2 b2501 
b2502 


262503 


1,3-Butadiene 
—,1-phenyl-, CH3/CHCH: CHC. He... 130.19 
(trans)* 
1,2,3,4-tetra- CICHICCICGE CHC. te 191.87 
chloro-, (liquid)* 
—,—,(solid)* ..... GIEH: GCICGIEEHCI, «0242 191.87 
—,1,2,3-trichloro-* |CH,:CCICCI:CHClI....... 157.44 
2,3-Butadien-1-ol* .|CH,:C:CHCH,0OH ....... 70.09 
Butadiyne* ....... Biacetylene. CH!CC:CH....| 50.06 
ADIT FOB cacti pe atin etresincr.eine > 246.35 
hydroxycyclo- 
hexyl)-* 
—,1,4-dichloro-*...|CIC:CCiCCl............. 118.95 
Butanal* ......... Butyraldehyde. 72.12 
CH,;CH,CH,CHO 
OXIME. 4.6} 0208 CH;CH,CH,CH:NOH....| 87.12 
—,phenylhydrazone| CH,CH,CH,CH: NNHC,H,| 162.24 
—,2-benzylidene- . . | «-Ethylcinnamaldehyde. 160.22 
2-Ethyl-3-phenylpropenal. 
C,H;CH: C(C,H;)CHO 
—,3-chloro-, CH;CHCICH,CH(OC,H;), | 180.68 
diethyl acetal 
—,4-chloro-*...... CICH CHICH {CHO Fen. 106.55 
—,2,3-dichloro-*...|CH,CHCICHCICHO...... 141.00 
—,2-ethyl-*....... (C7Hs); CHCHORRG .. 6-5-2. 100.16 
—,3-hydroxy-* ....|Aldol. 88.12 
CH,CHOHCH,CHO 
—,2-methyl-(d/)* .. }CH,CH,CH(CH;)CHO....| 86.14 
—,3-methyl-* ..... Isovaleraldehyde. 86.14 
(CH;),CHCH,CHO 
—,—,oxime ...... (CH;)2,CHCH,CH: NOH... | 101.15 
—,2,2,3-trichloro-* | n-Butyrchloral. 175.44 
CH,CHCICCI,CHO 
—,—,hydrate..... CH;CHCICCI,CH(OH), . . . | 192.46 
Batane® 05:5 .4.0205 GH3CH CH UCH a ner ek 58.12 
—,l-amino-*...... n-Butylamine. 73.14 
CH,CH,CH,CH,NH, 
—,2-amino-(d)* .. . | sec-Butylamine. 73.14 
CH,CH,CH(CH;)NH, 
——— (A) Pearce CH3;CH,CH(CH;)NH..... 73.14 
(DP ees CH,;CH,CH(CH;)NH).....| 73.14 
—.,2-amino-2,3- (CH;)2,CHC(CH;),NH,.... | 101.19 
dimethyl-* 
—,3-amino-2,2- (CH,);CCH(CH;3)NH;2..... 101.19 
dimethyl-* 
—,—,hydro- (CH,);CCH(CH;)NH;.HCI | 137.65 
chloride* 
—,1l-amino-3- (CH;),CHCH,CH,NH;....| 87.17 
methyl-* 
—,2-amino-2- CH;CH,C(CH;),NH; ..... 87.17 
methyl-* 
—,2-amino-3- (CH;);CHCH(CH;)NH,; ... | 87.17 
methyl-* 
1,4-bis(dicar- C,H;0,CNH(CH,),NHCO,C,H, 
bethoxyamino)- 232.28 
1,4-bis(di- Tetramethylputrescine. 232.28 
methylamino)- (CH,;),NCH,CH,CH,CH,N(CHs;), 
—.,2,2-bis(ethyl- Trional. 144.27 
sulfonyl)-* CH,CH,C(SO,C,H;),CH, |242.36 
eee eT COO lee Hlacr erie Gor cine ain ctor 242.32 
hydroxyphenyl)-* 
Renee Di Aan EE a8 ca. to ee Noise gad acter eels 242.32 
hydroxyphenyl)-* 
—,1-bromo-*...... n-Butyl bromide. 137.03 
CH,CH,CH,CH,Br 
—.,2-bromo-(d/)* . .| sec-Butyl bromide. 137.03 
CH,CH,CH(CH;)Br 
Yea RE CH;,CH,CH(CH;)Br....... 137.03 
—,1-bromo-4- CICH,CH,CH,CH,Br..... 
chloro-* 


A**° 233 (3.81), 
280 (4.35), 
306 (3.65) 


Ai? 224 (2.35), 
247 (2.26), 
251.5 (1.74) 

cr (bz) A®' 


2325(2.51); 
243 (2.54), 
257 (2.34) 
nd 
A” 225 (1.07), 
282.5 (1.13) 


ye 


A295 (1.32) 


av? 190.1 


(w, c= 4.7) 


CS) 


nd (to) 
nd or pr (w) 


[a]? —23.13 
(undil) 


Se oe 


152715 
190-58° 
152'* 

157-85 


70-11? 
50-1'? 
58-607° 
117-9189 
832° 
d85 
92-3760 
54200 
92.5769 
161-3732 
163-57°° 
498 
d 
—0.5 
TIBeee 
63769 


63:575* 
63 


104-57°° 
102728 
sub 245 
95-776! 
qe 
84-7769 


168740 
78-8078 


101.676° 
18.8°° 


6) [ep deca 
90-1 


174-575° 
63-4" 


Density 


0.92867° |1.608975 


1.51618 |1.54552° 


1.496179 |1.5438?° 


1.40602° 
0.91643° 


12625 
1.47592° 


0.7364§ |1.4189° 


0.81703° 


0.9233° 


1.02012? 


0.97093° |1.42107° 
1.4466®° 
1.46187! 
1.40257° 
1.42387° 


1.1073 
1.26662! 
0.81102° 
1.1032° 


0.80293° |1.38697° 


0.79772° |1.3902?° 


0.89342° 
1.39562° 


1.43677° 
1:4,7552° 


1.35437! 
1.33267° 
1.4031?° 


1.6942° 

0.60128 
0.57883° 

0.74142° 


0.7247 = |1.344?° 


1.393220 


0.72463° 
0.72053° 


0.7683§ |1.4096'’ 


1.41055 


0.75053° 


0.73135 1.395475 


0.7574'° |1.4096'% 


0.7942'* 


1.19985 


1.2758%° |1.44017° 


1.25853° | 1.43667° 


1.253625 | 1.435919 


1.4883° | 1.4885?° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-217 


Solubility 


ace 


other 
solvents 


Ref. 


8 


B88e< 


8 


< 


“»Ra< 


ae 


BS?,414 
B1>,954 
s |chlv B1°,954 
oss 
chls B1°,954 
s |osv B1°, 1974 
chls B1°, 1056 
6" |MeOHs_ |C3l, 
chl 6" 4283 
...|/chlv BI’, 246 
V Bloacieverdars Bi’, 721 
V } ote evens Bi*, 724 
oe B15?, 55 
Re om C26, 
4684 
Vv |0S 0 BI’, 724 
thats cere B1°,2767 
chls BI’, 724 
. Mas aede B12, 749 
PE ALNS Ss B17, 868 
hares. B1, 682 
ieee: BI’, 742 
arse: B1*,744 
Pa Bs br ye BI’, 725 
» SLA Ost B1?, 725 
chlv BI’, 261 
bt, thd B4?, 631 
chis B4',372 
chls B4?, 636 
chls B4?, 372 
abn’... B4, 193 
tL Ae B4, 193 
ene: &.. B4, 193 
chls B4’, 644 
50 er 2 B4’, 644 
3.9 el PORNO Need B4?, 644 
s |chls B4', 421 
lig s" 
aa ae B4?,702 
s |peths BI’, 731 
lig s 
CChs 
s’ |tos" B67, 980 
5 |MeOHv_ | B6?,980 
chls B1?, 290 
chls B1*, 293 


B1*, 293 


B1*, 294 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-218 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, Density Ref. 
wt. | specific rotation other 
and A,,,, (log «) Md ace} bz solvents 
Butane 
b2504 | —,2-bromo-1- CH,CH,CHBrCH,Cl...... LFALAS Mee eA r ers «6 \'Ruerde shbe 146-775® |1.4682° —|1.4880?° B17, 83 
chloro-* 
b2505|—, 1-bromo-3,3- (CH;);CCH,CH,Br ....... LGSiOS ee cies eet lnmacete ere 1.15563° |1.4440?° B1°, 409 
dimethyl-* 
b2506 Larder (CH3)2CHCBr(CH3)2 .....- 165:08:|| Seen teattas'ssk « 24-5 132-374? |1.17727° 1.4517 B1*,414 
dimethyl-* 87180 
b2507 |—,1-bromo-4- FCH,CH,CH,CH,Br...... ESSOMU| Renrei ares tilsche Detaraia jy Ee atl | Ree saree 1.437075 C51, 
fluoro-* 7300 
b2508 |—,1-bromo-2- act-Amyl bromide. WS1LO5e)(017° 423568 |. ..5.-.- 121.67©° |1.22342° |1.44512° B1°, 362 
methyl-(d)* CH,CH,CH(CH;)CH,Br. . 
b2509 |—,—_(dl)* ........ GH; GH, GH(CH,)GHLBray- }IS1EOSp)o. 6 hte eck Wem a. oe 120.57° 1.22052° |1.4452?° B1°, 363 
12:3 
2 b2510|—,1-bromo-3- Isoamyl bromide. ESILOSs eercrinar onc: —112 120.476° |1.207132° |1.44207° B1°, 363 
methyl-* (CH;)2CHCH,CH,Br 12348 
Qb2511|—,1-chloro-*...... n-Butyl chloride. 92:57 A feasts eine —123.1  |78.447°° |0.88622° |1.40217° B1°, 275 
CH,;,CH,CH,CH,Cl 
0 62512 |—,2-chloro-(d/)*.. . |sec-Butyl chloride. O25 T Wegisame sroseres ee = 131.3 W685" |0:87322? 1.397179 B1°, 278 
CH,CH,CHCICH; 
b2513|—,—{/)* ........- CHZCH,CHCICHs 30.35. 92.57 |[a]?° —8.48 —140.5 |687°° O:89503) | iP .o<r0ca= B1’,81 
b2514|—,1-chloro-2,2- neo-Hexyl chloride. W20i62 erence Ina eeh ate cles 5 di Ieee ae 1.42007° B1°, 408 
dimethy!-* CH,CH,C(CH;),CH,Cl 
b2515|—,1-chloro-3,3- (CH;);CCH GHD Gl. ..-..2- 120562: eet e occ eee as 11576° 0.86707° |1.41617° B1°, 408 
dimethyl-* Hise 
b2516|—,2-chloro-2,3- (CH;),CHCCK(CH3)2 ...... 20562) he". 28.2 cee ocx —10.4 ae 0.87802 |1.41917° B1°,414 
dimethyl-* 
b2517 |—,3-chloro-2,2- Pinacolyl chloride. V20:620 lececncie eraeees eee —0.9 pa7ee? 0.87672 |1.41827° B1°, 408 
dimethyl-* CH,CHCIC(CH;),; Te 
b2519 |—,1-chloro-4- FCGHCH,CH- CH, Cll72..5. LOPS Tel leseier erates tgiara'ssets!| [fee tafatesxerrs 114.776° |1.062725 |1.402075 B1°,279 
fluoro-* 
b2520 |—,1-chloro-2- act-Amyl chloride. 106.60 |[a]38,2+1.64 |........ 100.57 |0.88572° |1.41267° B1*, 356 
methyl-(d)* CH,CH,CH(CH;)CH,Cl B3to0 
b2521 |—,_(d/)* ........ GH, GH; CH(CH,)CHAGIE,,..|TOGI60! aos.) it, cas) ote 99.9799 = 10.881813 |1.41027° B1*, 357 
521228 
b2522|—,1-chloro-3- Isoamyl chloride. NOGSGOH Se eiivs.« 3s —104.4 |98.87°° |0.87042° |1.4084?° B1°, 359 
methyl-* (CH,;)2,CHCH,CH,Cl 
b2523 |—,2-chloro-2- tert-Amyl chloride. JOGIGOH ORE «oe. —73.5 85.67°° 10.86532° |1.40557° B1°, 357 
methyl-* CH,CH,CCI(CH;), 
62524 |—,2-chloro-3- sec-Isoamyl chloride. NOGIGON 34 aoe n os (Palitreree os 92.87°° |0.86207° |1.40207° BI’, 46 
methyl-(d/)* (CH ;)2CHCHCICH, Pate 
b2525 |—,2(chloro- CH;CHCICH(CH,Cl)..... ET S:49 Wer atar Oates ares Pevarsrnieae< T9=8155) 10279325" 1. eee C31, 
methy!)-1,3- 1003 
dichloro-(d/)* 
b2526 |—,2(chloro- CH CH CIGE] (GEG rid LO 4 ote fare stevetgiervesere'[levevarate’s 102-33 1.397738 |1.501228 B1?, 362 
methyl)-1,2,3- 
trichloro-* 
b2527 |—.1-chloro- (CH3);CG(CH,),; CHL GW. 2. 148683). ... 22 28....4.¢ 52-3 po Geol, UIE 8 Pe ae em) Pacer B1*, 502 
2,2,3,3-tetra- 
methyl-* 
b2528|—,2-chloro-2,3,3- |(CH3),CCIC(CH;)3........ SASSI Sate cccce Celie ts ae 136132) [Sub. “hediae kh it. ieee B1', 59 
trimethyl-* 
b2529|—,1,4-diamino-*. . . | Putrescine. 88.15 JIf 27-8 158-9769 |0.87725 |1.45692° B4, 264 
H,NCH,CH,CH,CH,NH, 
b2530|—,—,dihydro- H,NCH,CH,CH,CH,NH,.2HCI ndorlf(alor |315d sub... PRRs ena B4?, 701 
chloride* 161.08 | w) (290) 
Q b2533|—,1,2-dibromo-* ..|CH,;CH,CHBrCH,Br...... 215.94 |2212 (3.1) —65.4 | 166.37 |1.79153° |1.40257° B1*, 295 
531822 (1.515074 
Q b2534|—,1,3-dibromo-* ..|CH,;CHBrCH,CH;Br...... PAYS" eek ae, | | 17476° 1.8007° | 1.5072° BI1*, 295 
7220 
Q b2535|—,1,4-dibromo-* ..|Tetramethylene dibromide. | 215.94 |4212 (2.8) —16.53 |19776° 1.78903° |1.5190?° BI, 295 
BrCH,CH,CH,CH,Br 791° 
b2536|—,2,3-dibromo-* ..|CH,;CHBrCHBrCH,....... 215.94 |A <225 <-80 |1617°° 1.78933? |1.5133?? B1°, 296 
b2537|—,1,1-dichloro-*. . . | Butylidene dichloride. T2703 ise ravssas srg parse alll erect Pes 113.87°° |1.08633° |1.4355?° B1*, 280 
CH;CH,CH,CHCI, 
Q.b2538|—,1,2-dichloro-*... |CH,;CH,CHCICH,Cl...... V2 TOS Ware acriseragisistais)|fa's aeieterele 1247°° 1.111625 |1.44507° B1°, 280 
Q b2539| —,1,3-dichloro-*...| CH;CHCICH,CH,Cl...... 1DROS:|'s. See lees a 13476? 11.11583° | 1.444520 BI’, 281 
2 b2540| —,1,4-dichloro-*.. .| Tetramethylene dichloride. | 127.03]............. —37.3 | 153.97°° |1.14082° | 1.4542° BI’,81 
CICH,CH,CH,CH,Cl 39.71° 
b2541| —,2,2-dichloro-*. ..]| CH;CH,CCI,CH3......... 127-03) | ee. oan = 74 104... {|\ae-CREt. 1.4295 B1°, 282 
Q b2542| —,2,3-dichloro-*...| CH;CHCICHCICH,....... IVABVED ett tener sec fences —80.0 1167°° 1.11343° | 1.4420?° BI*, 282 
49,589 
b2543|—,2,2-dichloro-... .| (CH3);CCCI,CH;......... U55.07 ihe. ace etereviereace PSTS2) Oi active cel lies tetas tae ln eneryereee B1*, 409 
3,3-dimethyl-* 
b2544| —,2,3-dichloro- (CH), CCICCI(CH;)3 5 - « 155.07 | pr (dil al) Te i eee eens | rigerenese Yel bosckthcten ee B1, 152 
2,3-dimethyl-* 
62545) —,1,1-dichloro-3- | (CH3),CHCH,CHCl,. ..... 141.04: asia ae Note oe. 130 1.04732° | 1.4344° BI’, 47 
methyl-(d/)* 48-9*° 
2546) —,1,2-dichloro-2-_ | CH;CH2CCI(CH3)CH,Cl ..| 141.04] .............].... 000. 133-5 {1.078539 | 1.4432735 B1°, 360 
methyl-(d/)* i] 71,5100 
b2547| —,1,3-dichloro- (CH;)2CCICH,CH,Cl...... L41.04 lle conn Sechewe el |eeteaeee 145-6 —_ | 1.06543° | 1.4455?° B1°, 361 
3-methyl-(d)* 3910 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, TPs b-p Density Np 
Wt | specific rotation C 
and A,,,, (log «) 
Butane 
b2548 |—,1,4-dichloro- CICH,CH,CH(CH3)CH GI WIAK04:1 Seer ae fia sias linen wie 168-97°° | 1.100325 1.4562?! 
2-methyl-* 50'? 
b2549 |—,2,3-dichloro- GH CHGICCKGH,)zeunae 14D 04M sc cic ety ctewieve oblete wales 1387°° 1.06961° |1.4450'8 
2-methyl-* Biiae0 
Q b2550 |—,1:2,3:4- Bioxirane. 86.09 Te ee resitecrncre 4 14476° V3) 114 352% 
diepoxy-(d/)* Butadiene dioxide. 
DOR Dace (MESON TS orb. o Hs ivgredinie eves dntiges. cremate ks 86.09. ote sere —16 138767 1.11573° |1.43302° 
b2552 |—,1(diethyl- Butyl (diethylaminomethyl) {159.27 |............. |.....0.- Wipe SEAR TS. tae Pian ee 
amino- ether. 
methoxy)-* CH,CH,CH,CH,0CH,N(C;H;), 
b2553 |—,1,4-difluoro- FCCI,CCI,CCI,CCLF ..... 369.67 jllai<<-sreteeicfeies of 4-5 152,529 W1927220 1525622 
octachloro-* 
b2554|—2,2-di(2-furyl)= |i secc cess hasmceiss as 19025 11), See RE fares aeul ache eer ais 64-6! 1.03303° |1.49707° 
2 b2555 |—,1,4-diiodo-* ... . |Tetramethylene diiodide. 309.92) 5 epee taeda ss 5.8 125-6'*d |2.3493° 1.61975 
ICH,CH,CH,CH,I 
Q b2556|—,2,2-dimethyl-* . . | neo-Hexane. S68) ee eiies is sieve —99.87 |49.747°° |0.64852° |1.36887° 
CH;CH,C(CH;), 
Q b2557 |—,2,3-dimethyl-* . . |(CH ;),CHCH(CH;)2....... SOS) ..0¢ eta etice — 128.53 |587°° 0.66163° |1.37507° 
b2558|—,1,4-dinitro-* . .. . |}O,; NCH,CH,CH,CH,NO, . | 148.13 |pr (al or 334 176-835 1) SPE). see 
MeOH) 
A" 277 (1.60) 
b2559| —,2,3-dinitro-(d/)* | CH,;CHNO,CHNO,CH3.. .| 148.13 | pr (eth) ABO Dhictistesretacal ts sisva.sisteren | eeae Gene 4 
b2560| —,—(meso)*...... CH;CHNO,CHNO,CH;3...| 148.13 |pr(eth) |........ Rae Bio mes seer cilleesaceneralltow 
Q b2561| —,1,2-epoxy-* ....| 1,2-Butylene oxide......... TOE) oats ecotscce  hanci tt ste, tieye 63.3 0:83737 |:1.38512° 
—|—,1,4-epoxy-* ....| see Furan, tetrahydro- 
b2562| —,2,3-epoxy-(cis)*. | B-Butylene oxide.......... = ee Ws ee eS —80 59.7742, |0.822625 |1.38027° 
25635 a, CEOS) Oe ss Hall \sicbese © kevoxeret ain Mey aravaze.eicie ater TZN 23 | costae tet svar —85 56-77°° |0.801025 |1.37367° 
b2564|—,1-fluoro-* ...... Buty] fluoride. TMD | OF Rete tae scene —134 32.57°° |0.77893° |1.33962° 
CH,;,CH,CH,CH,F 
b2565|—,1,1,2,2,3,4,4- CL CHCHGICCLCHGI, -f....1(299:241| Rita sania tA leyet cpa secosose 13755 755-7 1 h574230) 111):54072° 
heptachloro-* 9752 
b2566|—,1,1,2,3,4,4- CECHCHGIGHCICH CI er. 11264279 ee icrevennssidis ci ccs oh WME Bes woloyeie ies 1.64603° |1.52587° 
hexachloro-* 
(liquid) 
b2567|—,—(solid)....... Cl,CHCHCICHCICHCI],. . . | 264.79 |nd (al), 109-10), WW o.8s0e-crdllerereent Ae er 
pr (bz, aa) 
Q b2568|—,1-iodo-* ....... Butyl iodide. 184.02 | AMe°# 254 (2.70)| —103 130.537°°| 1.61543° |1.50017° 
CH,;CH,CH,CH,I 193242 
Q b2569|—,2-iodo-(d/)* . . . . |see-Butyl iodide. 184.02 | AMco# —104.2 }1207°° 1.59203° |1.49917° 
CH;CH,CHICH, 258.5 (277) 33¢3 
b2570] —,—(/)*......... CH{CH;CHICH, «heen. - LEAO2 [alg el2S  Wectce or 117.5—8.5}1.5852°  |1.49451° 
(al,c = 20) 
b2571 |—,1-iodo- act-Amyl iodide. POSLOS) [Gly BS 2785 9) Ulric 148 76° 1.52532° |1.49777° 
2-methyl-(d)* CH,CH,CH(CH;)CH,I (undil) 47.17° 
b2572|—,—-(dl)*........ CH, CH CA(CH,;) CHa Le ae at 198-058 |... entity otetens sos) feist otsressts 144-7 hob aS 1.4977° 

Q b2573|—,1-iodo- Isoamyl iodide. W9B.O5) htstees, sche evs sal lWedemneee cane 147759 1.51182° |1.49392° 

3-methyl-* (CH,;),CHCH,CH,I 

b2574|— ,2-iodo- tert-Amyl iodide. LOS .OSE | rence GAe apevsta ical | sisvaterccsie 124.57©° |1.49372° |1.49817° 
2-methyl-* CH,;CH,CI(CH;), 

b2575|—,2-iodo- (CH;),;CHCHICH,........ 198.053, PRs aes io eal tape sv <se.e E380 eo TN wears 2 ln trardverss 
3-methyl-* 

Q b2577|—,1-isocyano-*. . . . | Butylcarbylamine. SF ASU heat aie pales Hoe at MRSS Wicd 1.4061?° 

Butyl isocyanide. 
CH;CH,CH,CH,NC 
b2578 |—, 1-isocyano- Isoamylcarbylamine. OTE Or || uavarcesy.% 25 ems «1 ecettctcas oso 1407°° 0.8062° |1.406?° 
3-methyl-* (CH;),CHCH,CH,NC 
Q b2579|—,2-methyl-* ..... Isopentane. D2 ASE | actereveis forse ote —159.9 |27.8578° |0.62013° |1.35377° 
(CH;),CHCH,CH, 
b2580|—,2-methyl- GH, CHCICCl(CH,) CH Gi AN7S:490 | 2). ccacc. << o.s/a.cteelltaperct eet SS 508A w 1252720 Olea 
1,2,3-trichloro-* 65.51! 
b2581|—,2-methyl- CH; CCl;CGKCH3)3....-2-. 7S4GN os ccvers ys AM lotr devs ate « 182-3 1.21559) 1.47274 
2,3,3-trichloro-* : 
Q b2582|—,1-nitro-*....... CH;CH,CH,CH,NO, ..... LOS D2 AN 27240) Mie castes 153702 0.97103° -|1.41037° 
b2583 |—,2-nitro-(d/)*.... |CH;CH,CHNO,CH;...... 103.12 |A*'279 (1.39) —132 1407°° 0.985417 1.4044?° 
b2585 |—,1,1,2,2,3,3,4,4- |Cl,CHCCI,CCI,CHCl,..... 333.69 |cr (al) BUD © || tethers Sil s..0 cee wa lease ies 
octachloro-* 

b2586|—,1,1,2,3,4-penta- |CICH,CHCICHCICHC]). .. |230.35 |............. ]eseeeeee 95.51! 1.561'® |1.5140'8 
chloro- (liquid)* 

b2587 |—,—-(solid)*...... CICH,CHCICHCICHCI,. . . |230.35 |If (al) 49 230 7 1.53953 |1.5065° 

102 

B2588\=—,1.2,233,4-penta= | |CICH,CHCICCI,CH, CI. «... |2B0135) |... ssid once [odes ewes 852° 1:55432° |1.5157?° 
chloro-* 

b2589| —,1,1,4,4-tetra- |Br,CHCH,CH,CHBr,..... BASSES Naciy os Suokorsigicssy~ SaeB faeces: oe%0 8 138-45! |2.5292° |1.60777° 
bromo-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 


Vivica: 
Wi dle ae es 
SO a ae, 
srs, hv 
SS ay 
6] s 
6 s 
}é s 
vj] o|]v 
viv 
Bree aa (en 
Vv 
S 
stotag fatal s 
7 os 2 (es s 
oo | oo 
00 | 00 
co | oo 
Sail vB 
$s 
oo | a 
2 | 0 
Vis ol og 
BOT, OnE sah. 
oo | © 
oO | 0 
co?) O00). 4. 
vs] s 
s ade 
Vi Sliven Je 
aot sya s 
6 | 0 


eth] ace} bz 


other 
solvents 


. [Oss 
v |peth, CCl, 


Mi 
v |peth, CCl, 
v 


s |MeOHs’ 


. | MeOH 6* 
lig 6 

-| lig d 

.| Osv 


Ref. 


B1?, 101 
B1°, 360 


B192, 14 


BI, 302 
B1*, 405 
B1°, 410 


B1°, 305 


B1°, 305 


B1°, 305 
B17’, 17 


B17?, 17 
B17?, 17 
B1°, 273 
B12, 289 


B13, 288 


B1?, 288 
BI, 294 
B1°, 301 
BL’, 301 
BI}, 366 


B1?, 366 
BL?, 367 


B1°, 366 
B1', 49 


B4°, 294 


B4, 184 
B1?, 352 
BI, 361 
BI, 361 
B1°, 303 
B1°, 303 
BI, 289 
B1°, 288 
BI?, 287 
B1°, 288 


BI, 121 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, bee 
Wt. | specific rotation 
and A,,,, (log €) 
Butane 
b2590|—,1,2,2,3-tetra- CH,CHBrCBr,CH;Br ..... STISVTS. Nac eee sets si —2 
bromo-* 
b2591 |—,1,2,2,4-tetra- BrCH,CH,CBr,CH,Br..... 373.73 |nd (lig) 72-3 
bromo-* 
Q 62592 |—,1,2,3,4-tetra- BrCH,CHBrCHBrCH;Br .. |373.73 |lf (peth) 40-1 
bromo-(d/)* 
b2593 |—,—-(meso)* ..... BrCH,CHBrCHBrCH,;Br .. |373.73 |nd (al or lig) 118-9 180-1°° 
b2594 |—,2,2,3,3-tetra- CH;CBr,CBr,CH; ........ 373.73 |If (lig), pr 243 
bromo-* (eth-lig) 
b2595 |—,1,1,1,2-tetra- CH, CH-CHCICC... c.5..- VEEL Te | a Sa Ree ents Geert 
chloro-* 
b2596 |—,1,2,2,3-tetra- CH;CHCICCI,CH,Cl...... 195,91 Snes wrererqaies.e9 —48 to 
chloro-* —46 
b2597 |—,1,2,3,3-tetra- CH;CCl,CHCICH,Cl...... EOS SUM irate steepest saeto votes 
chloro-* 
b2601 |—,2,2,3,3-tetra- CH,C(CH;3)2C(CH3)2CH; . . }114.23 |If (eth) 100.7 
methy!-* 
b2602 |—,1,1,2-tri- CH,;CH,CHBrCHBr,...... 294.83 Ok ere peste 
bromo-* 
62603 |—,1,2,2-tri- CH,;CH,CBr,CH;Br....... DOGS. Bo ee eet ree mens 
bromo-* 
b2604 |—,1,2,3-tri- CH, CHBrCHBrCH;7Br’.«.... 1294.83) |... 2: sti. 6 -19 
bromo-* 
b2605 |—,1,2,4-tri- BrCH CH{ CHBrGCH Br. nic 1294-8 3)o- feeeidelcic ce -18 
bromo-* 
b2606 |—,1,3,3-tri- CH;CBr,CH,CH;Br....... 294.83 |<. svisccca ctevesrevn emote ores 
bromo-* 
Q 62607 |—,2,2,3-tri- CH,CHBrCBr,CH; ....... 294! SB ae scrreuieerosrs 1.85 
bromo-* 
b2608 |—,1,1,3-tri- CH;CHCICH,CHCI,...... NGUTAGY eric BR atetetersreren)| steers arsves 
chloro-* 
b2609 |—,1,2,3-tri- CH;CHCICHCICH,Cl..... NOTAGH atc he corto sisse.s See evneisie 165-8775 
chloro-* 6322 
b2610|—,2,2,3-tri- CH; CHCICCICHst..45. AGUA) ct nek so we liner. reer 143-57°° 
chloro-* 
Q 62611 |—,2,2,3-tri- Triptan. ROOT Ta ree tat fateterstezs —24.19 |80.887°° 
methyl-* (CH;),CHC(CH;); 
Q b2612 |1-Butanearsonic n-Butylarsonic acid. MOE OS Gh a ryetacstalehstana 20 160 
acid* CH,CH,CH,CH,AsO;H, 
b2613 |1-Butaneboronic Isoamylboric acid. ; 115.97 |pl(w) 169 
acid, 3-methyl-* (CH,;)2,CHCH,CH,B(OH), 
— |Butanedial*....... see Succinaldehyde 
— |1,1-Butanedi- see Malonic acid, propyl- 
carboxylic acid* 
— |Butanedioic acid* . . |see Succinic acid 
— |—,2,3-dihydroxy-* |seeTartaric acid 
62614 |1,2-Butanediol (d)* |CH;CH,CHOHCH,OH....| 90.12 |[a]2°+14.5  |........ 192-4 
(al,c = 6) 68°:* 
Qb2615 |—(dl)*............. a-Butyleneglycol. SOTZ I lathe siete mee Masten 2 190.57°° 
CH,;CH,CHOHCH,O0OH 
B2616 [Fa()) Se catetosttsn CH;,CH,CHOHCH,OH.... | 90.12 i[al??—7.4 |........ 
(al,c = 4) 
62617 |1,3-Butanediol (d)*. | B-Butyleneglycol. SO:1 2afalet' 1855) | iateeerc 
CH;CHOHCH,CH,OH (al,c = 4) 
Q 62618 |—(d/)*.... 2.2... GH, CHOHCHLCH LO ae | GO 128 en teeeemee.: oe [eevee 
b26191—=(1) *an ae deesice CH3;CHOHCH,CH,OH....| 90.12 |[a]2}}-18.8 |........ 
(al,c = 4) 
63.D26201— SulBte Haase ces si steies denne eerie se bres TOS UIG isis ote terete inion 5 
Q b2621|1,4-Butanediol*. . . . | Tetramethyleneglycol. ETS. Lowi andre cievas 20.1 
HOCH,;CH,CH,CH,0H 
b2622|2,3-Butanediol (d)* |CH,;CHOHCHOHCH, ....| 90.12 |[aJ?5 34 (25) 
+12.5(undil) | (anh), 
16.8 
(+5w) 
Q b2623|—(d/)* .......... CH,CHOHCHOHCH, ....| 90.12 Jer (Pr,O) 7.6 
get 
b2624)=—-()* esta ses CH,;CHOHCHOHCH,; . 90.12 |[alé° — 13.0 19.7 178-817°° 
(undil) 711s 
b2625|—(meso)* ........ CH,;CHOHCHOHCH, ....| 90.12 Jer (PriO) 34.4 181.7 
Z (23.4) 83.51° 
Q b2626|—,2,3-dimethyl-* . . Sey Tetramethylethylene|118.17 |nd(aloreth) |43 (38) 174.47°° 
glycol. 
(CH3),COHCOH(CH;), 
Q 62627 |—,—,hexa- Pinacol hydrate. 226.27 |pl(w +6) 47 
hydrate* (CH;)2,COHCOH(CH;),.6H;O 
b2628 |—,2,3-diphenyl-* . . Acetophenonepinacol. 1242.32 |pr (dilal) 121-2 


CH;COH(C,H,)COH(C,H;)CH; 


b.p. Densit 


1.393238 
1.427638 
1.42042° 


0.82427° 


0.64854'9 


2.18363° 
2.16922° 
2.19083? 
2.1703° 

1.44642° 
2.17243° 
1.31715 

1.316429 
1.26992° 


0.69013° 


1.00593”: 


1.00243° 


1.00533° 


1.00533° 
1.0052° 


1.23523° 


1.01713° 


0.987275 


1.00333° 
10.98693° 


1.00033° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.4917° 

1.49587° 
1.46957° 
1.5626'’ 
1.5624'° 
1.56807° 
1.56087° 
1.5564?° 
1.56027° 
1.4600'* 
1.47907° 
1.46457° 


1.38947° 


1.437579 


1.43787° 


1.431075 
1.4340'* 


1.43677° 


Ref. 
: other 
My! age solvents 


B1°, 298 
B1°, 298 
B1°, 298 


B1*, 298 
B1>, 298 


B1°, 280 
B1°*, 286 
B1°, 286 
B1°, 501 
BI’, 84 
BI’, 85 


B1’,85 


B17, 85 

BI’, 298 
B1?,85 

BL’, 285 
B1°, 285 
BI1°, 285 
B1*, 454 
B4?,997 


B4?, 1023 


B1?, 544 
B17, 545 


B17, 544 


B17, 545 


B17, 545 
B1*, 2167 


B1°,2171 


BI’, 545 


B1?, 546 


Bi?, 546 
B1?, 547 
B17, 546 


B1?,553 


BI?, 553 
B6?,979 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, : a Density 
* |specific rotation other 
aes BOCece=3 


1,3-Butanediol 


b2629| 1,2-Butanediol, a-Isoamylene glycol. LOA MS! | Rrarteetsiemars 04] caropre oa ROBT |ecniecnital ness coe CRE B17, 550 
_3-methyl-* (CH;)2>CHCHOHCH,OH 


b2630) 1,3-Butanediol, y-Isoamylene glycol. 104215 [Rceeereets or BO mie teierels ce 1.4452?° AAA Leck Va B1', 251 
3-methyl-* (CH;),C(OH)CH,CH,OH 
b2631| 2,3-Butanediol, B-Isoamylene glycol. LOSS | aereteetacs ss vil bake hs. 0.992035 |1.43757° Seda B17, 550 


2-methyl-* CH;CH(OH)COH(CH;), 


Q b2632) 2,3-Butanedione* . .| Biacetyl. Dimethylglyoxal. 86.09 | AnP c 0.980848:*] 1.39517° ) BI’, 824 
CH,COCOCH, 510( —3.22) 
Q b2633|—,dioxime ....... Dimethyl glyoxime. Tf6s3 |'nd (to'or dil'al): {245-6 Isub’ 7. sees eta: i TA B1?, 826 


CH;C(:NOH)C(:NOH)CH; 4° 227 (4.23) 


Q b2634| —,monooxime... .| Biacetyl monooxime. 101.11 | pr(chl), If (w) 185-62°° Here lace eee a 5A tak B17, 826 
CH,COC(:NOH)CH;, 22'229 (4.11) 
Q b2635/ 1,3-Butanedione, Benzoylacetone. 162.19 261—276° | 1/05997* | 1.56787 | i |... Aa B7?, 616 


pr 
1-phenyl-* CH;COCH,COC,H; A*'310.5 (4.14) 


Q 62636) 1,4-Butane- HSGH3CH3 CH; CH{SHe fr ..|/122.25.) ncn eeeiatatetele 195-676 | 1.0621$ |1.52907° | i miele B1°,2177 
dithiol-* 
b2637| 1-Butanephos- Butylphosphonic acid. 13810 }pl(bz) | 106 = ld RR Scl se oe er 4 Am75, 


phonic acid* CH,;CH,CH,CH,PO;3H, 3379 
b2638) 2-Butanephos- sec-Butylphosphonic acid. 138.10 ipl(bz-peth) (56) JE >  SiePA Ve cabeehenes: Grok Am 75, 
phonic acid* CH,CH,CH(CH;)PO;3H, 3379 
b2639| 1-Butanesulfonic n-Butylsulfonamide. L372 IF (eth-lig)” CS [4820s litotseeterere||lteverere ocbetel| praveree ane igi B4,8 
acid, amide CH,;CH,CH,CH,SO,NH, 
b2640| —,chloride ....... CH{CHICEH. CH3SO3 Eli stns|| 1 50:03 nicer sre eetens te |e eater ee 1 net eaeemereeee HH need Aa B4,8 
62641) 1,2,3,4-Butane- HO; CCHICH(CO3F)I-CHICOSH i ltGw) Fe 1236-7 ws iiewamens cliente keene rip 4 B2', 333 
tetracarboxylic 234.16 i 
Q b2642| — (meso)*........ HO,CCH,[CH(CO,H)],CH,CO,H |ndorpr(w) |192-3d |........]....cseedeeeceeee Jol hare) ean WET a B2?, 702 
234.16 
Q b2643 . .| n-Butyl mercaptan. i A'*° 225-30 0.83372° |1.444027° su Sad B17, 398 
CH,;CH,CH,CH,SH (2.20) 
b2644/ 2-Butanethiol (d)*.. |CH;CH,CHSHCH;....... H [eRe TS7 © lie ettstere 0.829929 |1.4338575|... seh B1°, 1549 
A'*° 225-30 
b2645|—(d/)* .......5.% sec-Butyl mercaptan. BCD tna. Soames 0.82952° |1.43667° |... bab B1°>, 1548 
CH,;CH,CHSHCH;, 
2646) —(0)* cis ssmiecct CH, CH .CHSHCH, .......... E (alge 17ISS) We stews O.8350082 feces eae $24 B1°, 1549 
b2647| 1-Butanethiol, act-Amyl mercaptan. i (aj2o 3:21 A ae 0.84202° |1.44407° |... B1?, 421 
2-methyl-(d)* CH,CH,CH(CH;)CH,SH 
Q b2648| —,3-methyl-* Isoamyl mercaptan. Ai? 225 sh (2.3) |e. os 0.835032° | 1.441879 | i B17, 434 


(CH;),CHCH,CH,SH 
—| 1,2,3-Butanetri- see Camphoronic acid 
carboxylic acid, 
2,3-dimethyl-* 
Q b2649| 1,2,3-Butanetriol* | 1-Methylglycerol. LOGE Sec ccpla ee eebaae ey LLOtS ae Nee ewetes 1.4462?° B1>, 2343 
CH;,CH(OH)CH(OH)CH,0OH 
Q 62650} 1,2,4-Butanetriol*..| HOCH,CH(OH)CH,CH,OH ~~ ........... eee fee eee eee d 1.4688?° B1°, 2344 
106.12 
Q b2651| Butanoic acid*.... . Butyric acid. 88.12 | A” 208 (1.8), —4.26 163.537°°| 0.95772° |1.39807° B2?, 576 
CH,CH,CH,CO,H 270 sh (—0.8) | f.p. —19) 
Q b2652|—,allylester ...... GHICH CHICO; CHICH:GHe eos aycestara. 2. Henares 142-377? |0.90172° | 1.415879 | i ‘ B2, 272 
128.17 44.515 
Q b2653|;—,amide......... Butyramide. 87.12:| If (bz) 216 0.8850!7° | 1.408713°] ... bap hd B2?, 251 
CH;CH,CH,CONH, A? 282 (2.68) 
b2654) ——_,N,N-diethyl-.} CH;CH,CH,CON(C,Hs)3. .| 143.23] ..........-.-)2.-2----{206 = Jo... ee. 1.440375 Sbca B4?, 604 


62655] —,—.N,N- CH;CH,CH,CON(CH;); ...] 115.18] ......5...025. ; 25 11.439175 B47, 564 
dimethyl- 
Q b2656| —,—.N-phenyl- . . . | Butyranilide. 163.22 | mel pr (al, bz, 4394! |) tes Fae i BAS) ites B12, 146 
CH,;CH,CH,CONHC,H; eth) 2*'242 

(4.17) 
Q b2657| —,anhydride*..... Butyric anhydride. 158.20 | A°* 282.5 (1.90) ts 0.96687° |1. rane Bate B2?, 251 
(CH,;CH,CH,CO),0 


2 b2658|—.benzylester .. . .}| CH;CH,CH,CO,CH,CgHs. | 178.23 |... 2.2.2... ] eee eee 1.01112° | 1.49207 | i B6?, 417 


b2659|—,bromide....... Butyryl bromide. LOD tet te fore erstencee pore ts 1.416237 11.1596!” B2?, 251 
CH,CH,CH,COBr 
1 D2660 =. (4-bromo-) es 5 Aes one 3 rod (dil al) 64s) ANG seet a) a2 Ae A ae He B87, 90 
phenacyl) ester 
Q b2661|—,butylester* ....|CH3CH,CH,CO,(CH2);CH3} Ss fw... ee ee —91.5 166.67°° : i B2?, 246 
144.22 55% 
b2662|—,sec-butylester |CH,;CH,CH,CO,CH(CH;)CH,CH, 150.577" 410, § f ache Vente. | B2?, 247 


|144.22 5438 


2 b2663|—,—(d/) ......... CH, CH, CH, CO, CH(CHAGH ACH ai aac oc, < deceive Jineciac ane 152:57°° 710; 4 ; 3 C33, 
144,22 5806 
b2664 pH Gels Chl, © sO, C(CH ss) 5/1144 220 re tierateicie = |eeieyeascare MLAS 7? MISES AAS : Ss hae ave B2°, 601 
Q b2665|—.chloride ....... Butyryl chloride. LOGS SSBlivs-< oc 55 clei viclee 4 Real teers B2?, 251 
CH;CH,CH,COCI 
£2: 52666)—cyclohexyl ester? | oi... cbc cc cles cnciee seca ee agee THO ZSA Bapaha olaiprtecsres | atietece.+. 6° SOST2a:. Wwveten avs i r% § B6',6 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline b Solubility 
No. Name Synonyms and Formula Mol. form. oe be Density Ref. 
Wt. | specific rotation other 
and A,,,, (log ©) Au eth] ace} bz solvents 
Butanoic acid 
b2667|—,2,2-dimethyl- _| neo-Pentyl butyrate. ISS24y lee ee Aina 165-67 |0.8719° |........ B2, 272 
propyl ester* CH,CH,CH,CO,CH,C(CHs3); 
2 b2668|—,ethylester*..... CH,CH,CH,CO,C>Hs..... PUG AGH 5 teatettes ccs — 100.8 ae 0.87852° |1.40007° | 6 B2?, 244 
48. 
Hysol = tusfuryleser.; | |/cctup becca sm. tara <p Pe Gene A ere ree 212-376 | 1.053029 |........ 5 BI7?, 115 
62670} —,heptylester*.... | CH;CH»CH,CO,(CH,)¢CH,| 186.30}............. —57.5  }225.8776°|0.8637°° |1.42317° | i B2, 272 
105 
Q b2671|—,hexylester* .... | CH3;CH2,CH,CO,(CH2);CH3] 172.27 |..........--.- —78 208 0.86527° |1.4160!5 i B2, 272 
Q b2672|—.isobutylester* .. | CH,CH,CH:CO,CH,CH(CH3). | ..-..-- 00-20 feseeeees 15776 0.836438 |1.40322¢ | 5 B2?, 247 
144.22 
Q b2673|—. isopropyl ester* . |} CH,;CH,CH,CO,CH(CHs), | 130.19 |...........0- | eee eee ee 130-17°° |0.85883° |1.39367° | i B2, 271 
Q b2674|—,methylester* ...|CH3;CH,CH,CO,CH; ..... 102.13 eee Resi s cis —84.8 102.37°° |0.89842° |1.38787° | 6 B2?, 243 
b2675|—,2-methylbuty] CH{CH{ CH. CO, CH{CHICHCGHLCH, = sd ster EONS 0.86202° |1.4135?° B2?, 247 
ester (d)* 158.24 |[a]2° +3.5 
b2676|—,—(dl) ......... CH,CH,CH,CO,CH,CH(CH;)CH,CH,; = j....ss.. 166— 0.86229 |1.41007° C39, 
158.24 Ose? 4083 
b2677|—.,2-methyl-2- tert-Amyl butyrate. FASB 224 iterate eersveeiss.0 level oe swists 164 OVSG4G6E>” itera isrctes||-aors B2, 271 
butyl ester CH,CH,CH,CO,C(CH;),CH,CH; 
Q b2678|—,3-methylbutyl | Isoamyl butyrate. HSS 2a crerctectts «-analtccaneetetee 178.57©° |0.86512° |1.41107° | i B2?, 247 
ester* CH,CH,CH,CO,CH,CH,CH(CH;), 65-8! 
b2679|—,1-methylpentyl | sec-Hexyl butyrate gf DP beet ae ere 572 O:87442* | aaceer. i B2', 120 
ester (d) CH,(CH,),CQCH(CH;)CH, 
172.27 |[elp +10.16 
© 62680 |—,nitrile......... Butyronitrile. Propyl cyanide.| 69.11 |............. —=112 11876° 0.79362° |1.38427° | 6 B2?, 252 
CH,CH,CH,CN 
b2681 |—,octylester*..... CH,CH,CH,CO,(CH;);CH3|200.33 |...........+- —55.6 244.17°° |0.86297° |1.426742 | i B2?, 248 
Q b2682|—,pentylester*. ... | Amyl butyrate. SY: 272 | Ee een es — 73.2 186.4 0.871345 |1.41237° | i B2?, 247 
CH,CH,CH,CO,(CH;),CH; 78-801 
b2683|—,phenylester* ... |CH,;CH,CH,CO,C,Hs..... 16421} 48) 259 (233). Aleeeteniee 227-87°° |1.0382}5 |1.026713 i B6?, 155 
266 (2.3) (220-2) 
85° 
2) b2684 | Asphenyle, 9 | Neisine dab ace se ueadedees 282.34 |cr (al) OF) PIES h Mit SL bates rs me i Am 73, 
phenacy] ester 5301 
b2685|—,piperazinium salt me a i Sec celacares By Space eet emits PQVS2 NSS. ait she's cocoa bead acetoveceicesa co s Am “si 
262.35 1 
Q b2686)]—,propylester* ...|CH;CH,CH,CO,CH;CH,CH; ~—si#..............-. —97.2 14376° 0.87307° |1.40017° | 6 B2?, 246 
130.19 39254 
2687 4(5-ace-. | | leoungitactere cs beetaaacascs 254.29 |nd (al or aa) 208d!" fahcachee tee cee etna bere B107, 532 
naphthyl)-4-oxo- 
b2688|—,2-acetyl- Ethyl diacetoacetate. Ethyl OPA OT ao 50 Seen Ree 5 ec 209-11 1.10453° |1.46907° | 6 B3?, 467 
3-oxo-, ethylester | «-acetylacetoacetate. 104° 
(CH,CO),CHCO,C,H, 
b2689| —,2-amino-(d)* ... | CH;CH,CHNH,CO,H ....| 103.12 |If(dilal) yh yl: Tn | Peier eres |fotecrstrect| ee cn cuse Vv B47, 831 
[o]b® + 8.4 (303 
(w,¢ = 4) sealed 
tube) 
62690} —,—(dl)*........ CH;CH,CHNH,CO>H ....| 103.12 |If (w) 304d SUD cen sc cele eeiemaioe v B4?, 831 
(307d 
sealed 
tube) 
Q b2691| —,—_()* ......... CH,CHSCHNH; CO HL.) 3) 103512 if (weal)icr (al) | 292d Ve veel eco. 2c stand eerie s B4?, 831 
{a]2° — 14.9 (> 300) 
(w,c = 5) 
[a]#° +.20.6 
(SN HCl) 
b2692| —,3-amino-(d)* ...|CH,;CHNH,CH,CO,H ....|103.12 |pr(MeOH) :at220 Peek inc cdhoe ee eeiallictenhereanelhane B4', 504 
(a]}?° + 35.3 
w, p = 9.6) 
0.62693) —,—(df* ........ CH,CHNH,CH,CO,H ....| 103.12 |nd (al) LOS=4 web Hrd cgay dees || C8 eb bails 2 we easel v B4?, 833 
b2694) ——(D* ......... CH;,CHNH,CH,CO32H ....|103.12 |pr (MeOH) Bt 2200 ab Fae cclpsia\ fire ce sce 0 fide eee v B4', 504 
[oe]? — 35:2 
(w, p = 10) 
2 b2695|—,4-amino-*...... Piperidinic acid. 103:127|\pronnd (dil'al),|203d Seemed) rn cee | eres Vv B4?, 837 
H,NCH,CH,CH,CO,H If (MeOH-eth) 
— |—,2-amino- see Threonine 
3-hydroxy-* 
b2696|—,3-amino- 3-Methylisoserine. 119.12 |pr (dil al) 200d) Whesiesitiesice | See BEES st reer s B4, 515 
2-hydroxy-* CH;,CHNH,CH(OH)CO,H 
b2697 |—,4-amino- H,NCH>CH3CH(OH)CO-;H |119.12 |pr(wordilal) |214 Wiekweeas|aasedes- |oceaee-- Vv B4', 548 
2-hydroxy-* 
b2698 | —,4-amino-3- H,NCH,CH(OH)CH,CO,H | 119.12 |pr(w), 7A, nn APA ae Manone es ner che é B4?,937 
hydroxy-(d/)* cr (dil al) v' 
— |—,2-amino-2- see Isovaline 
methyl-* 
— |—,2-amino-3- see Valine 
methyl-* 
62699 |—,3-amino-3- (CH;),CNH,CH,CO3H.... {117.15 |pr(w +1), 217, Neste calwigh | Octet illo Sethe v B4°, 1364 
methyl-* cr (dil al), 
‘ nd (eth- 
—|—,2-amino- see Methionine ae 
4(methylthio)-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


b emo | 
ace) 021 solvents 


Synonyms and Formula 


Butanoic acid 


b2700 |—,2-benzoyl-, 

ethyl ester 
—|—,2-benzylidene- . . 
b2701 |—,2-benzylidene- 
3-0xo-, ethyl ester 


b2702|—,2-bromo-(d)* . . 


0'b2703) (dl) oe 


b2704|—,—,amide ...... 
b2705|—,—,bromide .... 


Qb2706|—,—,chloride. .... 
Q b2707|—,—ethyl ester* . . 


b2708 | -,—,methy] ester* 


Q b2711|—,2-bromo-2- 
ethyl-, amide 
b2712|—,2-bromo-2- 
ethyl-3-methyl-, 
amide 
b2713|—,2-bromo-3- 
methyl-(d)* 


b2719| —,3-bromo-3- 
methyl-* 

b2720|—,2-bromo-3- 
oxo-, amide, N- 
phenyl- 

b2721|/—,—,ethyl ester* .. 


b2722|—,4-bromo-3- 
oxo, ethyl ester* 


Q b2723|—,2-chloro-*...... 
b2724|—,—.,chloride..... 
b2725|—,— ethyl ester* 
b2726|—,—, 

Q 62727 |—,3-chloro-(d/)* 
b2728|—,—,chloride..... 
b2729|—,—,,ethyl ester* 


b2733|—,—,ethylester* .. 
2b2734 |—,—,methyl ester* 


b2735|—,— nitrile....... 


Ethyl benzoyl ethyl acetate. 


220.27 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


CH,CH,CH(COC,H;)CO,C,H; 


see Cinnamic acid, «-ethyl- 
Ethyl a-acetylcinnamate. 
Ethyl «-benzalacetoacetate. 


218.26 |rh plor pyr 


(dil al) 


CsHsCH:C(COCH;)CO,C,H, 


-|CH,;CH,CHBrCO,H ...... 


CH;CH,CHBrCO>H ...... 


CH;CH,CHBrCONH)..... 
CH CH CHBrCOBr: 2.4.51, - 


GH;CH,CHBrCOGl. i. - 
CH,CH,CHBrCO,C,H, ... 
CH;CH,CHBrCO,CH;.... 


BrCH,CH,CH,COH...... 
BrCH,CH,CH,CO,CH; ... 


BrCH,CH,CH,CN........ 


Neuronal. 
(C,H;)2CBrCONH, 


167.08 | [C1R2-835:2). | once ne. 


(eth, c = 20), 


If (bz), nd (ace) | 112-3 


2-Bromo-2-isopropylbutyra- | 208.11 


mide. Neodorme. 


(CH;)2CHCBr(C,H;)CONH, 


(CH3)2CHCHBrCO>H ..... 


(CH3)2,CHCHBrCO,H..... 


(CH;)2CHCHBrCO>H..... 


. |((CH3;), CHCHBrCONH, .. . 


(CH;)2,CHCHBrCO,CO,H, 


(CH3)2CHCHBrCO,CH3... 


(CH;),CBrCH,CO,H...... 


a-Bromoacetoacetanilide. 
CH,COCHBrCONHC,H, 


Ethyl a-bromoacetoacetate. 
CH,COCHBrCO,C,H,; 

Ethyl »-bromoacetoacetate. 
BrCH,COCH,CO,C,H; 

GH, GH CHCICO2H fn 


CH;CH,CHCICOCI....... 


- |CH,;CH,CHCICO,C>H;s ... 


CH,CH,CHCICO,CH; .... 


- |CH;CHCICH,CO>H ...... 


CH, CHCICH,COCI....../.. 


- |CH;CHCICH,CO,C,H; ... 


CH;,CHCICH,COCH;..... 
CICH,CH,CH,CO>H...... 


CICH,CH,CH,COCI...... 
CICH,CH,CH,CO,C>Hs... 
CICH,CH,CH,CO,CH; ... 
CICH,CH,CH,CN......... 


pr (peth) 
[a]2° + 22.8 
(bz,p = 4), 
+4.5(w,c = 
1.6), +7.5 
(eth,c = 7) 
pr(ethorchl) |44 


cr (peth) 
[a]?° —21.6 
(bz, p = 4) 
If (bz) 


122.55 |cr (eth) 


m.p. 
eG 


43.5-5.5 


43.5-5.5 


1295-776° 


105-7'5 


23076° 
95-100? 


2307°°5d 
136-40? 
S082 


145-675° 
1167? 
40-1"? 
109 
6515 
155-676° 
1967? 
68°? 
173-476° 
60-11? 
1867°° 
7710 
175-676* 
ies 


1.070635 


1.5683° 


1.566935 


1.53202° 
1.329738 


1.45287° 


137144 


1.49673° 


1.4597° 


1.27602° 


1.35313 


1.429414 
1.48402° 
1.17963° 
1.236017 
1.05602° 
1.097914 
1.18982° 
1.21632° 
1.05172° 


1.09962° 
1.22362° 


1.25813° 
1.07563° 


1.12012° 


189-917°°)1,0934'* 


(196-7) 
7511 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.509'° 


1.44831° 


1.456775 


1.48187° 


1.44967° 


1.45307° 


1.4634 
1.52812 
1.44112° 
1.447520 
1.424820" 
1.424720 
1.44212° 
1.45092° 
1.42462° 


1.42587° 
1.46427° 


1.46167° 
1.43117° 
1.43217° 


1.44137° 


B102, 488 


B107, 503 


B2?, 255 


B2?, 255 


B2!, 125 
B2?, 255 


B2!, 125 
B2?, 255 
B2!, 125 


B2?, 256 
B2?, 283 


B2?, 256 
B2?, 293 


B2?, 299 


B2?, 279 


B22, 279 
B2?, 279 
B2, 318 

B2?, 279 


B2, 317 


B2?, 278 


B12', 276 


B3?, 427 
B3?, 427 
B2?, 253 
B2!, 123 


B2, 277 


B2, 277 
B2?, 253 


B2?, 254 
B2?, 254 
B2, 278 


B2?, 254 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
, crystalline b Solubility 
No. Name Synonyms and Formula | Mol. form, ee ie Density Ref. 
wt. |specific rotation h other 
and A... (log «) BEN Eee solvents 
Butanoic acid ie 
b2736|—,2-chloro-2- CH<GH-CGUCHDCOMI:..I136:58 |). ..02- sete. eel leneedoes 200-5754 | 1.12042° |1.44452° | i | s | s |...|...]eceeveees B2, 306 
methyl-* od 
b2737|—,—,chloride. . . . . HEGEL CGI(CH) COC 155.04 Gere e eeeits [ane eerie 144789" 41187!) || _Aveeeeee, d: bees] ed leas ll ae B2, 307 
b2738|—,— ethyl ester* . . | CH;CH,CCI(CH3)CO,C,H, | 164.63 |.............]e.cee eee 175747 »,)'1,069!4  11.436822,| i liesoles-|cn. |. ot /RemeS B2, 306 
b2739|—,2-chloro-3- 2-Chloroisovaleric acid. PIG SEA Sct stnGe ot 20-2 210—279° 4.13579 }11445042» a «| sie |) Si] Ra Pet B2, 316 
methyl-* (CH;),CHCHCICO,H 126°? 
b2740|—,—,chloride. . . . . (CH;),CHCHCICOCI...... LSSOA Neen oe [ce oo 148-976 |1.135%  |........ di} d.|.s. |e -d oa eee B2, 316 
b2741|——,ethylester® .. |(CH,); CHCHCICO,C,H; ..|164.63 |........2..--|----00- 178-975 {1.02199 |........ i |-s. ||:s |s0deei eee B2, 316 
b2742|—,2-chloro-2-, Ethyl «-chloro-a-aceto- 1G 29 a ee (ee Sar 116=77> = | 105735)" 11.43822® |)... | sv Il. 0 lhcb irene ee B3', 237 
methyl-3-oxo-, propionate. 
ethyl ester* CH;COCCI(CH;)CO,C,H; 
b2743|—.2-chloro-3- a-Chloroacetoacetanilide. 211.65 |nd (al) NOTES OG \[Settette.c:<ilgareret tere. | neve ara « aa Al ae 4 s |chlv B12?, 267 
oxo-, amide, N- CH,COCHCICONHC,H; MeOH v 
phenyl- 
b2744|—,—,ethylester* . . | Ethyl «-chloroacetoacetate. |164.59 |............-].--.+0- 197748 5d | 1.1944 1.441429 | 6 | v | w loca 25 reef B37, 426 
CH,COCHCICO,C,H,; 86-9! 
b2745 | —,4-chloro-3- CICH,COCH,COCI....... D4 OO Me care cvapetercFalare 276 ill ecaveiceeitene 117-9'7 |1.43972° |1.48607° | d | d |...)..8 s |CCks Am 62, 
oxo-, chloride 1147 
b2746|—,—. ethyl ester* . . | Ethyl y-chloroacetoacetate .. | 164.59 |............. —8 220d 1.215729 |1.454627 | 6 | s | s | Si ipsmlechis B3*, 426 
CICH,COCH,CO,C,H; LIS* ooss 
2747) —.4(4-chlorG- |) ic weicapeteteta oticy ete o otererssein,ore0.0 S04 73 iindi(eth=peth) | 139=40. Matera. <illonerais ecole’ [ove sreteterers i} s*} s | s|}] s |petho B10’, 710 
phenyl)-3-hydroxy- 
3-0xo-2-phenyl-* 
b2748 |—,2,3-dibromo- Dibromocrotonic acid. 245.91 |nd (eth), mcl 87 TOO=T07 OU sce tees, [prenreteteiens 6 | vo | vo [eS eee B2?, 634 
(high m.p.)* CH,CHBrCHBrCO,H (CS,) d" 
b2749 |—,— (low m.p.)* . . |Dibromoisocrotonic acid. 245.91 |nd (lig) SO=GO)>  \irerouie w cieflere Py ees fora tie ceils 6 | V | -V he Sete etree B2',125 
CH,CHBrCHBrCO,H 
Q b2750|—,—, ethyl ester* . . |CH,CHBrCHBrCO,C,H,.. | 273.96 |nd 58-9 LSP ay, cleraptatna leis cee O°) S 0S: Poche ae ee B2, 285 
103-4"? 
Q b2751 |—,2,4-dibromo-, BrCH - CH CHBrCO, Goer (275-96 i seer retesrecta lis cleteietiiaie 149-505? |1.69902° |1.49607° | i S | Seda.. |) oct Ree B2, 285 
ethyl ester* 
b2752 |—,2,2-dibromo- Ethyl «,«-dibromoaceto- DS TOG MR oleate ana. tee leleMa leis canile L204 F Sig ER. EEE he llerore Ryde Ors S| 55's |\e ore ferret iene B3?, 427 
3-oxo-, ethyl acetate. 
ester* CH,COCBr,CO,C,H, 
62753 |—,2,3-dichloro- Dichloroisocrotonic acid. 157.00 |pr(dilal) 78 RS Tae Heenan ccletice ase &: hv ve eee peth 6 B2, 279 
(high m.p.)* CH,CHCICHCICO,H 
b2754 |—,— (low m.p.)* . . | Dichlorocrotonic acid. 157.00 |pr (dilal) 63 1g Sea iste avers bv dtereeraaree 6|s |s }...] s |CS,vligé |B2,279 
CH,CHCICHCICO,H chls 
b2755| —,2,2-dichloro- Ethyl a,a-dichloroacetoace- | 199.04].............|.-..-.-- 205—775° 1.29318 1.449217 |... | s: |...ci/h ell een ee B37, 427 
3-oxo-,ethylester | tate. CH,COCCI,CO,C,H, 9i'! 
b2756 |—,2,2-diethyl-3- CH,COG(G. HB CO;G Hs «|| T8625 eaters ote ese. ece Je cos 215-6744 |0.97171® |1.4326!7 i 00 | OO! ||... ecw te tere ental an B3°, 1958 
oxo-, ethyl ester* 644 
Qb2757|—,2,4-dihydroxy- | Panthothenyl alcohol. Mees. oo |L1S=20%F ee CeL ek. 1.493529} v | v4). (6) i] 20. ee C41, 
3,3-dimethyl-, HOCH,C(CH;),CHOHCONH(CH,),CH,OH 6199 
amide, N(3-hy- 205.26 |[a]2° +29.7 
droxypropyl)- (w, 3 %) 
Q b2758 |—,2,2-dimethyl-* .. |CH,;CH,C(CH;),CO,H ....|116.16 |............. —14 1867°° 0.92762" |1.41452° | 6 | ss: |) S|. Renin B2?, 293 
got! 
b2759|—,—,chloride..... CH;CH,C(CH;),COCI..... TS4 Ge oe ca cle «oct en 132789 0:98012° |1.424529 | di|od | <s) 1a.% |. «. eee B2, 336 
2711 
b2760|—,2,3-dimethyl-* . . |(CH;),CHCH(CH;)CO,H..|116.16 |............. -1.5 191.77©° 10.92752° |1.41467° | s S | Sil... [2.6 Sr B2?, 294 
901 
b2761|—,—,amide ...... (CH;)2CHCH(CH;3)CONH), |115.18 |pl (ace-peth) 1309 Mansseealeut« copcteeanters 6 js S- [jes te {ache te a B2, 338 
b2762|—,—,chloride..... (CHa) ,CHEH(GH )GOGIi. H/134261 ie Beet ak wieltiow «pucnsiese 135-677" ||0:97952° |lisateiaets dh ijed® | Sift). | Peau dea B2°,761 
38-918 
2 b2763 |—,3,3-dimethyl-* . . | rert-Butylacetic acid. D163161))..22 5 ei ss 6-7 1907°° 0:91242° 11,.409629)..c} Sol) Sed § |e an neue B2, 337 
(CH;);CCH,CO,H 967° 
Q b2764|—,—,amide ...... (CH;);CCH,CONH, ...... 115.18 |If(w or ace- NIA ple Se aiure al Oe bull poow eee CS AS . «0 ,| Sou B2?, 759 
peth) 
b2765 |—,—,chloride..... (GH3);CGH{ COGIF a4. PBACO TT SSeS ee oem al ole DPcocreely 128—307*510.96962° |1.42102° |\-d) | di) vee). deere B2°, 759 
6810° 
b2766 espa CH{COG(CH):COsG He. S820 ie eee ew lone nice es 0.977338 |1.41807° | 6 | s Wn PN ice | B3?, 439 
a ylester 1 
62767 |—,2,3-dioxo-, 2- CH,COC(:NNHC,H;)CO,H|206.20 |yend or lf TGT) lb aisconptyvsvop [ae afte Etosa. soa Berek i>i[s" ies! yh.) Reale keener B15’, 133 
phenylhydrazone (al-eth) 
b2768 |—,2,4-diphenyl- Benzyl a-cyanobenzyl ketone. |235.29 |nd (bz-peth) 86.5 9° heb esnc AMBER ko Ienocuee Was 8. Hts... |) Sees: B10, 762 
3-oxo-, nitrile C,;H,;CH,COCH(C,H,;)CN 
62769 |—,2,4-diphenyl- CsH;COCH,CH(C,Hs)CN  |235.29 |pl (al) 2%! TQS» 9 We Sapeessas pl hsle corre Ve trae eee | v |v. |i. See chl v B10?, 528 
4-0xo-, nitrile 244 (4.16), 
268 sh (3.11), 
’ 281 (3.04) 
b2770 —,3,4-epoxy-, Epicyanohydrin. 83.09 |pr 162). ete ee ele eee 6 | s4.t0e3 een B18, 261 
nitrile st 
b2R71,=2;3-epoxy-3- ikon e Sataed het Staab 206.241 Pee Eases ole cays yee 272-5 1.044279 |1.51827% |...) ..00] coi % [ener ee B18", 442 
phenyl-, ethyl 147-912 
ester* | 
0 b2772|—,2-ethyl-*....... Daten acid. {16:16 ltteer pee. ~31.8  |1947° —_|9,.92393° |1.413229 | 6 | «| co ]...|..-|-----eeee B2?, 291 
2H5)2CHCO,H 90'3 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 
No. Synonyms and Formula form, bp. 
specific rotation c 


and 4,,,, (log &) 


Butanoic acid 

= —,amide;N;N- ||(C,H.),CHCON(C5H,),+.. 17129 oad eees oa eee te 
diethyl- 

b2774] —,—,chloride..... (G2); CHCOCI ee 


b2773 


b2775|—,—nitrile....... 3-Gyanopentane. ) 0 of ae S7s1Gi emesis 
(C,H;)2CHCN 


b2776| —,2-ethyl-2- (GH); C(CH3)CO,H Fe... 51/130519)| seers 


Solubility 
other 
BEEEEES 


neteve teipia(en| fafavetsietsi=ie ark B4,111 


Density Ref. 


0.98257° 


1.4234?° B2?, 292 


Shee eae 1.389174 


B2?, 292 


yoda, Rar 1.42507° B27, 299 


Q b2777| —,2-ethyl-3-oxo-, | Ethylethylacetoacetate. | 158.20].............]......5- 1.421475 B3?, 438 
ethyl ester* CH,COCH(C,H;)CO,C,H (195743) 
583 
62778] —,—,methyl ester* | CH;COCH(C,H;)CO,CH; .| 144.17] .............|..2 Yarded 182782 COR bie il (| seen bed eed, | B3*, 437 
79-80'* 
b2779| —,4-fluoro-*...... FCHZCH {CH COlM wn ebw 5 |) LO6-40 | cc ouicrieeine cell ences ete ore 76-82) Bieter 1.399375 B2°, 621 
Q b2780) —,2-hydroxy-(d/)* .| CH;CH,CHOHCO,H ..... nd (CCl,) 444.5 260d B1252004 | Toes B37, 216 
140!* 
CH;CH,CHOHCO,C;H, .. Dae malian cersracd 165-70 B37, 215 


Pe an 4 CH;CH,CHOHCO,C,H; .. Sarigddin saute || apostate 
Q 62783} —,3-hydroxy-(d/)* .| CH; CHOHCH,CO>H .....| 104.12]............- 


dingy Veco CH;CHOHCH,CO>H ..... Dd oenciondheig 3 


Q b2785|—,—,ethy! ester GH GHOHCH: GO>G{He 532616) | sermvererdrr tema eee as 184-5755 
76-75 
CH;CHOHCH,CO,CH;...} 118.13 |[oJh? —21.09 |........ 716-779 


b2787| —,4-hydroxy-*.... 


HOCH,CH,€H;3CO2H 25] 104.12 |... 0.28... 3 dat 


178-80 
Q b2788| —,—,lactone* ....] y-Butyrolactone........... pede —42 2067°° 
209 (1.63) 89"? 
b2789|—,2-hydroxy-2- Diisopropylketone cyano- th (eth or peth) | 59 ps3 


isopropyl-3- hydrin. 

methyl-, nitrile [(CH,),CH],C(OH)CN 
b2790| —,2-hydroxy-3- (CH;),>CHCHOHCO,H.... 
methyl-(d)* 


cr (eth-peth) 


Q 62791) —,—(dl)* ........ (CH3),CHCHOHCO,H.... ipyrs, | EhSGt FMR te 
b2792| —,3-hydroxy-3- 


b2793 |= 4-hydroxy-2- |e ee eee tence esece A220 Bnet ves 1.12067° 


methylene-, 

lactone* 

—|—,4-hydroxy-3- see Furan, 2,4-dioxo-, 
oxo-, lactone* (tetrahydro)- 
O'D2794 | — A(3-indoly B= ois.5.4 fl svac0.osy2)- avaya ois old odie eae ee pl(bz-peth))  Fiil240 5 Wieee cee Iie 


62795 |—,2-isopropyl-3- |CH3;COCH(C,H}4)CO,C,H, |172.23 |...........-.|---- eee 
oxo-, ethyl ester* 


b2795' 


b2796| —,2-methyl-(d)* . . . | CH;CH,CH(CH3)CO>H ... 


(CH); COHCH,CO,HYy).,. 118-13 ||.) eet... 0.93842° 


[a> +19.2(w) |........ 176782 0.94193° |1.40587° 


1.4179?° B3?,217 


Seared. 1.4424?° B3?, 220 


9 8 ee eee be lke B3?, 219 


1.0173° B3?, 221 
1:05822 S| ees 44 B3?, 219 
HC | ee ee | ees ret B3?, 222 
BI7?, 286 


B3?, 239 


sackicke, fl sahtcerdae B3, 328 


1.46507° 


ORO Ate OEE Cech t ae tcascacsceeai20o.22 (nd) 1  JhSO0=0 FC PSPO. 8. ts esses wcee B10’, 681 


B2?, 270 


Q b2797|—,—Hdl)* ... 2.22. CH;CH,CH(CH;)CO2H ... 4205 (4.1), < —80 NAT 0.94102° |1.40517° B2?, 270 
255 (2.2) 71.5105 
Ayaryy Correa CH,;,CH,CH(CH;3)CO,H ... {o)b* —10.1 (al) |........ 1176-7 0.93402° |1.4042?5 B2°, 685 
[a]2° — 24 71-2)? 
(w,c =0.9) 
b2799 |—,—,chloride (d/) . }CH;CH,CH(CH3)COCI. ... |120.58 |.............]--2.-0. 116762 0.991729 |1.41707° B2, 315 
b2800|—,—,,ethyl ester CH,;CH,CH(CH;)CO,C,H REE SSI Ieeuinonisk 131—375° 25 11.39647° B2, 306 
3516 
b2801 |—,—,nitrile (d/) . . . |} CH3;CH,CH(CH3)CN......| 83.13 |............-]e-20s0ee j PAYA 1.39337° B2, 306 
Qb2802|—,3-methyl-* ..... NSOVSICNICUCIC.) ©) gk WIMOZ MS etnias cutnenry S RiGee B2?, 271 
(CH;),CHCH,CO,H 
b2803|—,—,amide ...... (CH;3)2CHCH,CONH)..... mcl If (al) 137 po) ee ed Mercer Bi teal lea B2?, 277 
b2804|—,—,anhydride* . . | [((CH3;),CHCH,CO],O .....|186.25 |.............].....06. 215752 B2?, 277 
102-315 
b2805|—,—,bromide ....|Isovaleryl bromide.........]|165.03 |mclpl(al) —s |... ... Tag 7eey Oca crcrartgs, oul sicpetetesee B2?, 277 
(CH;)2CHCH,COBr 
Q b2806|—,—,chloride..... Isovaleryichlorida:, sam aen 12008) |e seca ves |a kia seas 114.5— — |0.98442° |1.41492° B2?,277 
(CH,),CHCH,COCI 5.570 
Ob2806'|—,—.ethyl ester .! . | (CH ;),CHCH,CO,C,H; ...|130.19 |............. } i 134.77°° 10.86563° |1.39627° B2?, 275 
0.62807|—.—_ isobutyl ester |(CH;);CHCH,;CO;C,H9 3.« 2 158.24) |. 02. foc ee eoe 0.87362° |1.40572° B2?, 276 
b2808 | —,—,, isopropyl (CH;)2CHCH,CO,C3H} ... 1.396075 B2?, 275 
2.b2809|—,—,methylester* |(CH;),CHCH,CO,CH;....|116.16 |............. [eee eee 1.392720 B2?, 274 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
| and A,,,, (log e) 
+ 
Butanoic acid 
Q b2810|—,— ,nitrile....... Isobutyl cyanide. Ce): ey eee eerie 
Isovaleronitrile. 
(CH;)2CHCH,CN 
b2811|—,—,propyl ester*. | (CH3;)2CHCH,CO,C3H3 .../144.22]............. 
Qb2812|—,2-methyI-3- Ethyl methylacetoacetate. LAS ATE Rare ets eve 
oxo-, ethyl ester* CH,COCH(CH;)CO,C,H,; 
.b2813| —,—,methyl ester* | CH;COCH(CH;)CO,CHs3. .|130.15 |...........-- 
b2814|—,3-methyl- (CH;),CHCH(C,Hs)CO>H . | 178.23 |pr (lig) 
2-phenyl-* 
b2815|—,—,amide ...... (CH;),CHCH(C,Hs)CONH,| 177.25 |nd (dil al) 
b2816|—,—,nitrile....... (GH)> CHCH(CLH ACN 2 | 159523) os es eaten acer 
Q b2817|—,2-oxo-*........ a-Ketobutyric acid. 102.09 |pl 
CH,;CH,COCO,H 
b2818|—,—,oxime ...... CH,;CH;C(:NOH)CO>H .../}117.11 |nd (wor ba) 
tcl (diox) 
b2819|—,3-oxo-*........ Acetoacetic acid. 102.09 |syr 
CH;COCH,CO,H 
b2820|—,—allylester. .. . | Allyl acetoacetate. MADOC Gi averse t's 5-000 
CH,COCH,CO,CH;CH:CH, 
OO B2AS2 Hie — AME Blame ol ao cisine pine oe SEES ee. 211.65 | nd 
chlorophenyl)- 
Q b2822| —,—_,—,N-phenyl- | Acetoacetanilide. 177.21 | plornd (bz or 
CH,;,COCH,CONHC,H,; lig) 2"! 
244 (4.12) 
.b2823|—,—, — N(2-tolyl)= Yee ce oe cc cece c weenie dies 191.23 |pr (AcOEt) 
4°! 236 (3.48) 
b2824|—,—,—,, N(3-tolyl)- |... cee cc eee eee 191.23 |pl(bz-peth) 
Q 62825 |—,—,—,, M(4-tolyl)- |... ce ee eee 191.23 |pr (AcOEt) 
A*'248 (4.16) 
b2826 |—,—,,butylester* . . }CH;COCH,CO,C,H3...... BS820)|).. Pests vote a 
b2827 |—,—,chloride. .... Acetoacetyl chloride. E20 SAP Oaias s 6.2: Je 
CH,;COCH,COCI 
Q 62828 |—,—,,ethyl ester* .. |Ethyl acetoacetate. 130.15 |A2!248 (3.2) 
CH;COCH,CO,C,H, 
b2829 |—,—,—(enol form) }CH,;C(OH):CHCO,C,H,... |130.15 |A"*° 238.5 
(4.21) 
b2830 |—,—-,—(keto form) }|CH;COCH,CO,C,H,...... 130.15 |A"*" 263 (2.47) 
b2831 |—,—,isopropyl CH;COCH,CO,CH(CHs)> . |144.17 |1"' 244 (2.96) 
ester* 
Q b2832 |—,—,methylester* |Methyl acetoacetate. 116.12 |A*'240 (3.18) 
CH,COCH,CO,CH, 
Q b2833 |—,—,nitrile....... Acetoacetonitrile. Cyano- BIOS Saeechvcc cs 
acetone. CH;COCH,CN 
b2834 |—,3-o0xo-2- CH;COCH(C,H;)CO,C,H, |206.24 |............. 
phenyl-, ethyl 
ester* 
b2835 |—,—_nitrile....... CH;COCH(C,Hs)CN...... 159.19 |pr (bz), cr (dil 
al or ace- 
peth) 
Q b2836 |—,4-0xo-4- B-Benzoylpropionic acid. 178.19 If (dil al) 
pheny!-* C.H;COCH,CH,CO,H 
b2838 | —,3-oxo- Ethyl «-acetovalerate. Wg eT UR wt Saree 
2-propyl-, ethyl CH;COCH(C,H3)CO,C,H 
ester* 
Qb2839| —,2-phenoxy-* . .. .| CH;CH,CH(OC,H;)CO,H. | 180.21 |nd (w), pl (lig) 
4° 270 (3.18) 
b2840|—,—, amide ...... CH,CH,CH(OC,H;)CONH,; 179.22 |nd(woral) 
b2841|—,—,ethyl ester* .. | CH;CH,CH(OC,H,)CO,C,;H, _—s«- | ...........--- 
208.24 
b2842|—,—nitrile....... GH; CH, CHOC CHa)GNs ae HiGIk2 1 | aeteec cis oo 
62843) —,4-phenoxy-*. .. .| C,H;0CH,CH,CH,CO,H .| 180.21 | pl (lig), cr (w) 
b2844|—,—, amide ...... C,H;0CH,CH,CH,CONH, | 179.22 |If (dil al), 
nd (bz) 
62845) —,—ethylester* . .| CSH,OCH,CH,CH,CO,C,H, a : ae ore 
208.24 
b2846|—,—nitrile....... C,.H;O0CH,CH,CH,CN....| 161.21 |nd 
Q b2847|—,2-phenyl-* ..... CH3;CH,CH(C,H;)CO2H . . | 164.21 |pl (eth) a’ 
252 (2.15), 
Ms 258 (2.30), 
; 264 (2.18) 
© b2848|—,—, amide ...... CH;CH,CH(C,Hs)CONHg . | 163.22 |cr 
b2849| —,—, methyl ester* CH,CH,CH(C,H;)CO,CH, | 178.23 {nd (dilal) 


Solubility 
DUP: b.p. Density Np Ref. 
°C °C other 
| w | al] eth} ace} bz ealvents 
| 
fp 130.5 0.791422 1.392779 }.-d:\|.c0 | 00] Wel ageless B2?, 278 
—100.85}| 535° 
ee 155.776 |0.86172° |1.40312° | i | co | nee B22275 
49.513 
toy OF Ngee 0.99412 |1.41857° | 6 s s Vv 5 semioennt| 37, 432 
442 
Sade sa eee 177.47©° | 1.024733 |1.4167* Ss s eee eed BO 1225 
802° 
63 159-603" ec tres, lolermpbrnstel ene Ss L¥ lig 6 B9?, 364 
111-2 180-229 Pl cos cae Ware BR i s Silene ieee lig d B97, 364 
scepiieqies 245-9785 |0.967!5-5 | 1.503875 i Ss § Pile ar. (97,364 
123—4'5 
31-2 80—2'° 1.200}7 1.397229 T° v | vi 1 6 Ve oul) cre areraceeeae B3?, 411 
164) “UR es ee, 6. |v.) dole eed eel B32, 412 
Neon NOD: [herecccc ec [oc eee erccara | 00. fico Sele ols aed eT 2. 
—85 194-5737 |1.038532 |1.43987° | s | co co |ligs B3°, 1203 
66.5'* 
HOS ian wannwjotefr he gaiete fe ice | rote oe hare s ee a ligi B12?, 319 
86). @ Ieactetes |oaaee bee haere Ovihe'Sis} Seal ease Wiebe B12?, 266 
lig, ac, 
alks 
MOTH 8. Fe Nicer crasevete cre. wins eleven niet as are Pre Oules s |ligé B12?, 450 
SY (ae (Ree oY i seater ati (cin Seen 6: | CS: Wea iene s |ligéd B12', 404 
OST Wartvavevecace Ahapoaa@e a reyan toh aes © hS.y|-aru hoes s |ligé B12?, 521 
—35.6 12752. 0.967125 11.41372° | 6.) co | ouinee co |lig co B3°, 1201 
858 
='$0 sid dsateotes tte ngntce || Soyer oe d, |.d. |v. le. a eae B3?, 1204 
(—20d) 
<-80 |180.47° |1.02823° |1.41942° | v | « | a s_|chls B3*, 415 
744 
vod alee hie [ine Safates TOITS22 1443229 ee wa flcce | aia meme = 4 15 
39 TE eee aoe 1.03682° 1.41712 |..c Ingrs e carte e « Henne aie ee B37, 415 
—27.3 185-7 0.983525 |1.41732° | s | «| lig co B3, 659 
75-615 
27-8 171.778° | |1.07622° |1.41842© | v | co | o© |. o0 ecient B37, 414 
608 
un ewes 120-5 sree. esa gata emelatetaree fel are TN Vind lis ocRegeeenS?) 424 
afore ays he 1567? 1.08552° |1.5176?° s s «4 Seana L075 485 
110°8 
9021 0 [in eRe naed caylee ieee OF Neve leave v_ |chlv B107, 485 
peth6é 
L1G» oI Re avd referee Sa Sans s |chls B10, 696 
CS2s 
vate svanete pipe 0.96613° |1.42552° 2a | seen 441 
85°. s 
99:(82=3) |258 atea) Ir.e65622 || qacpaeeeese Ss | Sal s Sail vS: | Saige B6, 163 
sh 
123° ee ae lactate m aril eceinerene dé | s* | v | ¥ | sea chine B6, 164 
jetalnaes 250-174 |1.038822 i nc) cans ah ake oad cou chls B6, 164 
87-905 
wee atele 228— he fee oe ores oceans Ss S: 4.5: ovglndeeeee se Ogee 
30748d 
64-5 12S Tee co ccesnik rae lle, eee i V | ave s |CS, B67, 158 
chls 
lig s’ 
BO: 7 Pe. sel ersccceahe, | rerciepeeeees vo os [ag ol oa a B6, 164 
Sys acetate 170-375 |1.04533 11.4913 s S |..3)s04) esse eOss 159) 
45-6 287-9789: | crate 6 ae [loves eres ERs S’ || -4,.\)aane eee B6?, 159 
170.52? 
47.5 270=27S% We. we tc | age Reef eke ees s S,. | avekygeparecee B97, 356 
145—5S0'* 
86 18512 Wile scadiae Nate cetatmenl crate Sol scelleme 6 |i: eters B9?, 356 
771-8 2287100 TF iy eee oll oe i s Sir'lis 6 steven See B9?, 356 


For explanations, symbols and abbreviations see beginning of table. For structural formuias see end of table. 
C-226 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


cm 
wD: Density 
c other 
solvents 


Color. 
crystalline 
form, 
specific rotation 
and 4,,,, (log «) 


No. Name Synonyms and Formula ier 
wt. 


Butanoic acid 
b2850} —,—,nitrile....... CH;CH,CH(C,H;)CN..... 145,21 |] agit cients = sta tone state lets 238- 0:97:74 ae eee B9?, 356 
b2851|—,3-phenyl-, CH;CH(C,H;)CH,CONH, . | 163.22 ali), | 106-7 See Ml cocaine a | earetne sleek B9',212 
amide 
2 b2852|—,4-phenyl-* ..... C.H;sCH,CH,CH,CO,H...|164.21 |If(w)A  |52 2907 3J|........ dol... B9?, 354 
242 (1.79), 
258 (2.62), 
267 (2.12) 
b2853|—,—,amide ...... C.H;CH,CH,;,CH,CONH, . | 163.22 |pl(w) A" 35) agebeteieterahl ecprete.s efaaul tstaemeettare B9', 211 
260 (2.2) 
Q b2854|—,—,nitrile....... CsH;CH,CH,CH;CN ..... V4S.21) ois cciteteseeavavels © leis keane EAS SORe | aia le euousfe sare oct eee era" | eetcOneeeee [rattan Pecte: Eiovove Tlic eceve hctemme B9?,.354 
b2855| —,4(3-pyrenyl)- ...|3-Pyrenebutyricacid....... 288°35 || pl (aay © 2 190) 8) ls. AEE] G crtersssserells lomenie ¢ | we tie elieete att. E14, 392 
b2856|—,2,2,3,3-tetra- (CH;);CC(CH3;),CONH)... | 143.23 |nd(peth-al), {201-2 |........]........]e..-00ee igi B2?, 305 
methyl-, amide cr (dil NH;) 

b2857|—,3-thioxo-, CH;CSCH,CO,C,Hs...... 146.20)\dkred 9) |eees ane 1.05543! B3?, 427 
ethyl ester 

b2858|—,2,2,3-trichloro-* |CH,;CHCICCI,CO,H...... 191.44 |Ifornd(peth) |60 /|236-8 |........].....05- S55 B2?, 255 

b2859| —_,—,ethyl ester® . . | CH; CHCICCI,CO,C,Hs ...}219.50].............].---00e 123113829 01a cette lose B2, 281 

b2860|—,2,2,4-tri- CICH,CH,CCI,CO,H ..... T9U44icr (peth)) © 7345 rete] Seteeee lasewee ee B2, 281 
chloro-* 

b2861 | —,2,3,3-tri- CH;CCl,CHCICO}H...... 19ES44) | pig) a4 pat S2itww tae brent. d | eorenyer oh wn ettaentaas B2, 281 
chloro-* 

b2862|—,4,4,4-tri- Cl;CCH,CH,CO2H ....... W91-44iindiwh i) SS yh Savatetn dll sreseceseseters, [are autvevavers Sate [iciexe B2°, 629 
chloro-* 

—|—,2,3,4-tri- see Threonic acid 

hydroxy- 

b2863|—,2,2,3-tri- (GH3);CHC(CH3),COCI F..1 148.631 som ssctgec.<s «||| edsecs |L48=S0! Bi] <cevee ate Ii, 30 ele ore ae ane B2°, 300 
methyl-, chloride 

Q b2864) 1-Butanol*........ CH;CH,CH,CH,0OH...... 714.12)|\. sagas eae : B1?, 387 
b2865| 2-Butanol (d)...... sec-Butyl alcohol. 74.12 rh OO cacie i Ae 99.576° B1?, 404 

CH;CH,CHOHCH, i 
2 b2866| —(d/)*........... CH,;CH,CHOHCH,....... 74.12 | A»? 170-8 (2.5), 99.5769 B1?, 400 
208-14 sh (1.5 A5:5°° 
BZ867 Pe testa ste tstaetet CH;CH,CHOHCH,....... TA L2i ale — 1319 9 Beeerete cr 99,5769 1.397579 B17, 405 
—| tert-Butanol see 2-Propanol, 2-methyI-* 
b2868] 1-Butanol, 2- CH;CH,CHNH,CH,OH...| 89.14 |[al3°+9.8(w) |........ 80'! 1.4518?° B4?,771 
amino-(d)* 

Q b2869}—,—(d/)* ........ CH;CH,CHNH,CH,OH...| 89.14]............. 178 (174) A B4', 438 
b2870|—,3-amino-*...... CHICHNH CH CHIOH Ss. AM SoS. elec ses e|leterte a tet 8252? | el Ads: : 56h B4', 438 

Q b2871|—,4-amino-*...... HUNCH, CH CH {CHOON i. || S89 14a srcetcuteices. | ereaiaie secs ! a Suiei B4', 439 

2 b2872| 2-Butanol, 3- CH,;CHNH[CHOHCH, &...| S9l4ilncs seca nes : Pe Mg An, ... | ligi B4°>,778 

amino-(d/)* 

b2873| 1-Butanol, 2- CH,CH,CHNH,CH(C,.H;)OH ~~ ‘|pl(bz-eth) [79-80 |[........]eeeccnee forse cees ac B13?, 390 
amino-1- 165.24 
phenyl-* 

b2874| 2-Butanol, 3- CH;CHBrCHOHCH,..... W53:03) | SEA ch ste asieicisc [se atewiorns 1.45503° |1.4780?° B1°, 1542 
bromo-(d/)* 

b2875|1-Butanol, 2- CH;,CH,CHCICH,OH..... LOSES 74 Picsatere orelabelore'ons! listshaboter store 1.06235 |1.44387° B1°, 1516 
chloro-* 

Q b2876|—,4-chloro-*...... Tetramethylene chlorohydrin] 108.57 |.............]....-00. 1.08832° |1.4518?° B1?, 398 

CICH,CH,CH,CH,0H 
Q b2877|2-Butanol, 1- CH;CH,CHOHCH,Cl..... HOSES TA tte rcbane§ refeareete [tether races 14176° 1.06825 {1.44007° B17, 402 
chloro-* Sz 
b2878|—,3-chloro-*...... CH,;CHCICHOHCH,...... LOSES Tis iors a cece chee ia sts |torerapatatstats 138-40 |1.06693° |1.4432?° BI’, 403 
52-499 
b2879|—,—{erythro, dl)* .| CH;CHCICHOHCH,...... LOSES TN listers: sapere sotto tots! [tether ae ». |135.4748 11.0610325 |1.439725 B1°, 1538 
S6:12° 
b2880|—,4-chloro-* ..... CICH,CH,CHOHCH3..... LOSTST fillsrara 5 Mote a s.s ot | Se ote s ater 672%) AL TELLS... : iyscay | RV Peis B1', 188 
b2881|- ,1-chloro-2- CH[CH; COM(CH;)CH, GIA 122. G0) teres. solciches cis «lente eee 150-2 BI’, 424 
methyl-* 
b2882|—,3-chloro-2- CH,CHCICOH(CH;),..... 122.60) cise os aise lle mdermiens 141-2 B17, 424 
methyl-* 55-6°° 
b2883 |—,1,3-dichloro-*.. . }CH,;CHCICHOHCH,Cl.... |143.02 }.............]-....05- 63-4'° BI, 373 
© b2884 |1-Butanol, 2,2- tert-Amyl carbinol. LOZ SESE Hye coer tenga <-15 |136.776° B1°, 1675 
dimethyl-* CH;CH,C(CH;)2.CH,0H 
62885 |—,2,3-dimethyl- Isopropyl dimethyl carbinol. |102.18 |[aJ2#}+1.9 = |........ 14276° S2355 EP em etctevale isin B1°, 1677 
(d)* (CH;)2CHCH(CH;)CH,OH 

2 b2886|—,—{d/)* ........ (GHs); CHCH(GH;)CHOH | (02:18) | cee ents cis. 2 late eens a3 } PhD oes ie B1°, 1677 

2 b2887 |—,3,3-dimethyl-* . . |(CH;);CCH,CH,OH ...... LO2HT SEL er atsssrentette « 5 B1°, 1677 

Q b2888 |2-Butanol, 2,3- (CH;),CHCOH(CH;),..... LOZ IS) ||. Bk. wecs.ce ; t 3° 11.41767° BI’, 441 

dimethyl-* 

Q b2889 |—,3,3-dimethyl- Pinacolyl alcohol. ie Ee Bee ae x h # 1.4148?° BI’, 441 

(dl)* (CH;);CCHOHCH, 

2.62890 | 1-Butanol, 2- (C,Hs)2CHCH,OH........ CP El a ee 146.277©° }0.83262° |1.42207° B1,412 

ethyl-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, 
Wt. specific rotation 
and 4,,,, (log «) 
1-Butanol 
b2891 | —,4-fluoro-* ...... Tetramethylene fluorohydrin.| 92.12 |............. 
FCH,CH,CH,CH,OH 
b2892| —,2-methyl-(d)*. . . | act-Amylalcohol. 88.15 |[a]2°-5S.90 
CH,;,CH,CH(CH;)CH,0H (undil) 

Q b2893|—,—(dl)*.......- CH;CH,CH(CH;)CH,OH..| 88.15 ].........---- 
b2894)/—,_(J* .......-- CH;CH,CH(CH;)CH,OH..| 88.15 |[a]b® +3.75 

2b2895|—,3-methyl-* ..... Isopentyl alcohol. CEES Roane eeone 

(CH;),CHCH,CH,0H 
2 b2896|2-Butanol, 2- tert-Amylalcohol. CESS | PROSE 
methyl-* CH;CH,COH(CH;)2 300 (2.85) 
b2897|—,3-methyl-(d)*. . . |(CH3;),CHCHOHCH; ..... 88.15 |[a]2° +5.34 (al) 
2b2898]—_,—(dl)* ........ (CH;),CHCHOHCH; ..... SS UU Sacre vers ettava s,s 
b2899/ 1-Butanol, 2- sec-Butyl phenyl carbinol. 164-235 cs vvrtiererascexsv' 
methyl-1- CH,CH,CH(CH;)CH(C,H;)OH 
phenyl-* b 

b2900|—,2-methyl-4- C,;H;CH,CH,CH(CH;)CH,;0H ifs............. 
phenyl-(d/)* 164.25 

b2901 | —,3-methyl-1- (CH;);CHCH[- GHOHCG, Hea 164:25 0). 2. fete <s.6<.- 
phenyl-* 

b2902 |—,3-methyl-2- (CH;),CHCH(C,H;)CH2OH| 164.25 |}............. 
phenyl-* 

b2903| 2-Butanol, 2- CHLGH{COH(CH;)CH G.He 7 Weceeeeeaeiae 
methyl-1- 164.25 
phenyl-(d/)* 

b2904 | —,2-methyl-3- CH,CH(C,H,;)COH(CHs)2 . | 164.25 |............. 
phenyl-* 

2Q b2905|—,2-methyl-4- C,H;CH,CH,COH(CH;)). . | 164.25 |nd 

phenyl-* 
b2906 |—,3-methyI-3- (CH;),CHCOH(C,H,)CH3 . }164.25'}.......-....- 
phenyl-* 

Q b2907| 1-Butanol-, 2- CH;,CH,CHNO,CH,OH...| 119.12 | 47'279 (1.47) 

nitro-* 

b2908 | —,1-phenyl-(d/)* . . | «-Propylbenzyl alcohol. 150225) ctheeates <%. ae 

CH,;CH,CH,CHOHC,H, 

b2909 | —,2,2,3-tri- CH;CHCICCI,CH,OH ....|177.46 |pr (dilal) 
chloro-* 

b2910|2-Butanol, 1,1,1- CH;CH,CHOHCC]I, ...... VITAGUG Sat arisen 
trichloro-* 

b2911|—,2,3,3-tri- (CH3);CCOH(CH;)2....... 116.21 |cr(dilal + 4w) 
methyl-* 

Q b2912|2-Butanone* ...... Ethyl methyl ketone. 72.12 |A*'273.5 (1.24) 

CH,;CH,COCH, 

2 b2913}—,oxime......... CH;CH,C(/NOH)CH;..... 8712) ce earcass ob 
b2914|—,1-chloro-*..... . CH;CH,COCH,Cl........ 1O6:5 Subscene 
b2915|—,3-chloro-*...... CH;,;CHCICOCH;......... LOGS Sle cere eerie sa 
b2916|—,4-chloro-*...... CICH,CH,COCH;........ 1OG2SSEl er --loatyepers ae 
b2917|—,3-chloro-3- (CH;)2CCICOCH; ........ 120585 |).--20e tetera 

methyl-* 

2 b2918|—,3,4-dibromo-4- | Benzalacetone dibromide. 306.01 |nd (al) 

phenyl-* C,H;CHBrCHBrCOCH, 
b2919|—,1,3-dichloro-* CH;CHCICOCH,Cl....... D400; | etteceretates «0:5 

Q b2920|—,4(diethyl- (C,Hs)2NCH,CH,COCH3. . | 143.23 |............. 

amino)-* 

2 b2921|—,3,3-dimethyl-* . . | Pinacolone. 100.16 | 4*' 282 (2.62) 

(CH3);CCOCH, 
Qb2922|—,3,3-diphenyl-* .. |CH,C(C,H,),COCH3...... 224.31 |pr (al) 
2*' 260 (2.7), 
300 (2.6) 
b2923|—,1-hydroxy-* ....|CH,;CH,COCH,OH....... 88.12 |4°'276 (1.28) 
Q b2924|—,3-hydroxy-(d/)* | Acetoin. 88.12 |A* 272.5 
CH,CHOHCOCH, (—0.5) 
62925 =, 1(1-hydroxy-2=9 ies k ceee eee 214.27 lye nd (eth) 
naphthyl)-* 
2 b2926|—.,3-methyl-* ..... Isopropyl methyl ketone. 86.14 |A"'280 (1.32) 
(CH;),CHCOCH, 
b2927|-,—,oxime ...... {CH,), CHECCNOH)GH. 1). 6 O15) Ae see. a. 
b2928/ 1-Butanone, 3- Isovalerophenone. 162.23 | A"! 243 (4.09) 
methyl-1- (CH3),CHCH,COC,H, 
phenyl-* 


m.p. 
°C 


b.p. 
°C 


5g'5 


128760 
65722 
127.5- 
g760 
70°° 
129769 
12825252 


10276° 


50°° 
112734 
TT2 9 So 


215-2577 
103-5'? 


196-8 
11874 
121s 
196-87°° 
105'° 
232760 


113-5S'? 
199— 


2007°° 
97-8'* 
169-71738 
82-47? 
131-2769 
40-1'5 
79:61c2 
30119 
152-37°° 
59-60'* 
137-87°° 
34-5'° 
1 1576° 
(117-9) 
403° 
120-17°°d 
4g's 
Til7.2258 


166-77°° 
S5iSte 
84° 
Sih 
1067°° 


310-1 
176'° 


1607°° 
(153-4) 
48° 

143780 
3711 

145-52! 


94-4,570° 
157-8 


236.5476* 
137-8°8 


Solubility 
Density “Mp Ref. 
| other 
Wee Bee solvents 
sb: Peveshecs 1.394275 Ss Vv B1°, 1516 
0.81932° |1.41027° | 5 | BI’, 421 
0.815235 |1.40922° | 5 | o B12, 422 
0.816}8 {1.409829 | 6 | a B1°, 1619 
0.80927° |1.40532% 6 | co B1°, 1633 
0.805925 |1.40527° | s | a BI’, 422 
0.82253° |1.40897° | 6 | s BI', 196 
0.818029 |1.40897° | 5 | a BI’, 425 
ra evecare | tararette sie i | © B6’, 505 
OLS 71979" S173 46 ein, B6', 269 
0.953719 |1.5080'* | i | v B6, 548 
0.969425 |1.513775 i Vv B67, 506 
01975429 || 1S 18222 eines B67, 505 
0;97942° 5 115193705 | caellics B6', 270 
0.96262! |1.50777' | i | v B6?, 506 
0.96534° |1.5161'? ees B6', 269 
1.133235 |1.4390?° | s | o B1, 370 
0:97402°) |1.S13970e ales B6*, 486 
One eo ols BI’, 398 
1.36702$ |1.48002° | 5* | v B17, 403 
0.838035 |1.423377 | 6 | a BI’, 447 
st 
0.80542° |1.37887° | v | a B1?, 726 
0.92322° |1.44107° | s | a BI’, 730 
1.08503° |1.43727° i BI’, 731 
1.0554° |1.42192° i Vv BI’, 731 
1.06807? |1.428473 | i | v B1?, 731 
1.00832° |1.42047° | i | s B1°, 2818 
Mii Te Sok ee a Tyilid B7?, 244 
sh 
1.31162° |1.46867° | i | s B1', 348 
0.86302° |1.433374 | 6 | s | B4', 452 
0.801225 {1.395279 | 6 | s B1>, 354 
1.0692°  |1.57487° | i | s B7’, 393 
yi 

1.02723° |1.41897° | v | v B1?,870 
1.006238 |1.41717° | co} 6 B17, 870 
gd otietre pile Sete le i js B8, 152 
0.80513° |1.388047°| 56 | x BI?, 741 
ab PRE dl reneeed s | o B1, 683 
0:97012°-4 1.513954 3) eee B7?, 252 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula form, 
specific rotation 
and A,,,, (log e) 
Q b2929|—,1-phenyl-* ..... Butyrophenone. A" 240 (4.06), |11.5-3.0 |228-976° |0.9882° |1.5203?° 
CH,;,CH,CH,COC,H, 276 (3.00) 
Q b2930|2-Butanone, I- Ethyl benzyl ketone. A284 GUT) laeneeaes 1.0022! Veehat aes 
CH,;CH,COCH,C,H, 
Q 62931 |—,4-phenyl-* ..... Benzylacetone. ASU QST ESL) ay foreneace 0.98492? {1.51177 
CsH;CH,CH,COCH;, 


Q b2932|1-Butanone, 
1(4-tolyl)- 


p-Methylbutyrophenone. 0.97452° |1.52327° 


Solubility 


m.p. b.p. : | 
°C Zs Density 
wy al 


Ref. 
other 


00 | 00 |peth co 


Q b2933 |2-Butenal (trans)* . . |Crotonaldehyde. A*' 218 (4.25) 0.849525 |1.43667° | s 
CH,;CH:CHCHO (102-375) 
Q b2934|—,diethyl acetal . . . |} CH,;CH:CHCH(OC,Hs)3... |144.22 |............. |... e eee 1.409779 | i 
b2935 |—,2-bromo-, CH,;CH:CBrCH(OC,H;), .. icc tetra rtyl ectee EO 1.22557! |1.4565?4 
diethyl acetal 
b2936|—,2-chloro-*...... CH{CH‘CCIGHO exch |104:54))|2'< DIOR wenn | caeeeee 1.140423 |1.478073 | 6 
b2937 |—,3-ethoxy-, 1,1,3-Triethoxy-2-butene*. {188.27 |.....00..0c00 |ecccoess 0.9082! {1.4307 
CH;C(OC,H;):CHCH(OC;H;), 
b2938 |—,2-methyl-* ..... Tighaidehyde: 47 Prt] | 84h 13) | ao eens <5 | Mewieeeros 0.87102° |1.44757° | s 
CH,;CH:C(CH;)CHO 
b2939 |—,3-methyl-* ..... B;8-Dimethylacroleini) yy |||484:13"| aoc fete tae ni | ceteris 0.87222° |1.45267° | s 
Senecio-aldehyde. 
(CH;),C:CHCHO 
Q b2940|1-Butene-*........ a-Butylene. A®* 162 sh (4.0), 0.59512° |1.39627° | i 
CH;CH,CH:CH, 175 (4.2), (1.3465?°) 
187 (4.1) 
Q b2941 |2-Butene (cis)* .... |cis-B-Butylene. 2®** 160 sh (4.1), 0.621329 |1.3931-75) i 
CH,;,CH:CHCH;, 175 (4.3), 
196 (3.00), 
200 (2.7) 
Q b2942 |—(trans)* ........ trans- B-Butylene. As** 163 (3.9), —105.55 |0.887°° |0.60422° |1.3848-7°)... 
CH;,CH:CHCH; 177 (4.1), 187 
(3.8), 202 (2.7) 
b2943 | 1-Butene, 4- Br€H, CH; CH: GH yee es +(MSSO)) | a. ein eect a sees doves 98.5758 =| 1.32302° |1.4622?7° | i 
bromo-* 
b2944 |—,2-bromo-3- (CH5), CHOBE: CH on srr nn | 149204 ocrarercrararevererere| (voters tears 10575” 1.23282° |1.45047° | i 
methyl-* 
b2945 |2-Butene, 1- (CH), CCH GHA Br iecayes aie | 149,04 Sita te tcfer dieters silflsteretarete ys 129-33d |1.28192° |1.4930'5 | i 
bromo-3- 50-1*° d* 
methyl-* 
b2946 |—,2-bromo-3- (GH3);G: CBrGHac ctor ss | 1L49:04"| Saar, eee cites |ligiade css 119-207°9| 1.277329 |1.47387° | i 
methyl-* 
b2947 |1-Butene, 2- CH CH, CH. CBr: CH Fas (ZETIA a acdtatve cee leet ate 1.29013° |1.54507° | i 
bromo-4- 
phenyl-* 
b2948 |2-Butene, 1 €.HsCH, GH: CHCH Brita. i2t4nlle |r acces tee ree | tata tis 6 1.26603° |1.56787° | i 
bromo-4- 
phenyl-* 
b2949 |—,2-bromo-3- = {|CH;C(C,H;):CBrCH; .....|211.11 |............. [...eeeee 15334822) (1.58112 | 7 
phenyl-* 
b295011-Batene; 1-8) © 1 (CH CHICH: CHC) ac.5524.| 90/SSiaccarnneds cA) AM ae. 0.915345 [1.419415 | i 
chloro-(cis)* 
295 1\}—=4—(irans)* 72020. |CH,CH,CH: CHC! 70... 33 | 90DS: | one edb. ee fae et VA225 Th as 
B2952 are Cr Oe era CH CH, CCL CHa 2. 525.07 | GOs5S: ao teaceegmeee linens ore PATUSAU A AT 
b2953|—,3-chloro-*...... CHS CHCICHICH gees cs |P9IOSSE ts wits sce dare ae tee 1.414979 |... 
b2954 |—,4-chloro-*...... CICH, CH, CH: CH, dds We DOIS St on ester e et ce aes one 1,:42332° 47a 
b2955 |2-Butene, 1- CECH CHGHE GIF sererytetl| QONS Soiipate ates jaeeene | acta 5 1.43907° | i 
chloro-(cis) 
b2956 |—,—(trans)*...... CH{CH:SCHCHGGh 52 sc tl SOS | tc coe dooce | an cgnve 1.43507° | i 
b2957 |—,2-chloro-(cis)* .. |\CH;CH:CCICH3.......... | 90.55 |............. 1.42407° | i 
b2958 |—,—(trans)*...... CHS CH: CCICHy akc esitin| GOSS acento nates 1.41907 | i 
b2959 |1-Butene, 3- GH, CHCIC(CHjC)):CHys 2 || 139.04 Wain Sit. ccisny [etaeieenen 1.47247° | i 
chloro-2-chloro- 
methyl-* 
b2960 |2-Butene, 1- (CH); GiC(CH) CH. Chive e IS GNG ice oc. cate ctere Wckactasisiere 1.46057° 
chloro-2,3- 
dimethyl-* 
b2961 |1-Butene, 1- CH; CH;C(CH;):CHCIUN 22; 104588 iiss Petes co | tdtecsae 1.414179 | i 
chloro-2- 
methyl-* 
b2962| —,1-chloro-3- (CHSJCHGH- CHOIR a PLOS SR ote aa tec siictete tne |SO-O oO” Wistereysterera.s 1.42297° | i 
methyl-* 
b2963| —,3-chloro-2- CHSCHCIC(CHS):CHynect | 104.58 I ioee, Sesik eae sleet ces» 1.43047° | i 
methyl-* 
b2964| 2-Butene, 1- CHSCHIC( CH.) CH. Cli s | L048 5 aetcatc cb peek eye bas 1.44817° | d* 
chloro-2- 
methyl-* 
b2965|—,1-chloro-3- (SH RCH CHS Close cit LOGS SG stlettteh otis Seis [ots ee ovale 1.44857° | i 


methyl-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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co | 0 
Ss io.) 
s s 
Vv v 
v v 
co |} 0 
Ss s 
S |... 
ioe) oc 
s Ss 
id N: 
iM iV, 
Ss Ss 
s 
s Ss 
Ss 
s 
s 
[o.¢) v 
ie) Vv 
foe) Vv 
v 
eee v 
s 
i>.9) 
e 9) 
v 
v 
Ss 
v 
vi Vv 
Ss Ss 


chls 


B7?, 241 
B7?, 243 
B7?, 243 


B7?, 254 


B17, 787 
B1?,789 
B1', 380 
B17, 789 
BI, 3267 


B1?, 792 


B1*, 2990 


B1°,715 


BI, 728 


B1°, 730 


B1>,727 
BI1°, 800 


B1°, 796 


B1*, 796 


B57, 380 


BS?, 379 


BS, 488 

B1°, 723 
B1°, 723 
BI, 204 

B1°, 723 
B1?, 724 
BI’, 176 
Bi’, 176 
B1*, 740 


B1*, 741 
B1°, 787 


B1°, 819 


B1?, 187 


B1°, 799 
BI, 787 


BI’, 189 


BI’, 191 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline b 
No. Name Synonyms and Formula Mol. form, io 38 
wt. |specific rotation 
and A,,,, (log e) 
male 
2-Butene 
b2966| —,2-chloro-3- Trimethylvinyl chloride. TO4SS oe Ak ed, eek 94760 
methyl-* (CH3)2C:CCICH3 (97-8) 
b2967| 1-Butene, 2(chloro- |CH,;CHCIC(CH,Cl):CHCI] |174.47|.........-.-.]--++---- 68—70° 
methyl)-1,3- 
dichloro-* 
b2968| 2-Butene, 1,4- BrCH CH: CHCH Bra ..caa 213.91 |pl(peth) 53-4 ZOSTE° 
dibromo-(trans)* gsi° 
b2969| 1-Butene, 1,3- CH,.CHGICH: CHG) iain 125 OOs erates erat aie tel|leie rel sherorers L257C0 
dichloro-* 58-6025 
b2970| —,2,3-dichloro-*. . .| CH;CHCICCI:CH2........ 2A OOH a etuedvety sare cce site onstnca sae 112 
b2971| 2-Butene, 1,1- GHICH CHCHCI wee P25: OO pee teeta tarove.as~i|||nveiee estes 125-7 
dichloro-* 
b2972| —,1,2-dichloro- GH.CH: CGICH, Clee. = 125: OO) iereverenertieenre caracsts | <-sie/aanare 130.2- 
(high b.p.)* 0.87°° 
2973] —,—(low b.p.)* ... | CH;CH:CCICH,Cl........ 1251008 preety esses ltieiag cts" 116-8765 
b2974| —,1,3-dichloro- GHZCG: CHC. Cline. 2+: SOOM aa sere eevee varsrare I keraah-sfarete 129.9745 
(cis)* 34” 
b2975| —,—(trans)* ..... CH; CGLiGHCHjCli yas: P2500 vectra asilneat saree 130" 
53 
b2976| —,1,4-dichloro- GICH. CH: CHCH. Cla... MESO ss. adhe, Wats wiles —48 TSDi5 Keo 
(cis)* 22:53 
b2977| —,—(trans)* ..... CICH{ CH; GHCH>GCI.). .- 12500 ees area wscenae 1-3 155.5°™ 
Spe) 
b2978|—,2,3-dichloro- CH, CG}CCICHG ra. tara P25200) ieeererewtacseeerarecere room e arr 125-6758 
(cis)* 
b2979| —,—(trans)* ..... CHLCC CCICH,- sme. =. D2Z5L00 shire uth aia eats Pi aeaze se cis yaks 10133774 
b2980| 1-Butene, 3,3- GH; CGI C(CH,):GHz. 12: [3S:O04s aoe ane eevee seer 151-376° 
dichloro-2- 
methyl-* 
b2981| 2-Butene, 1,3-di- GH. CG):G(GH GH: Cire all S904 rae crsenysarelarcamereimcle 151—376° 
chloro-2- 
methyl-* 
b2982| —,1,4-dichloro- CIGH CHIC (CHs) CHe Gls. 1391045 lors Pita erties ane ee 935° 
2-methyl-* 567° 
—|—,1,1-diethoxy- . . . | see 2-Butenal, diethyl acetal* 
Q b2983} 1-Butene, 2,3- (CH3)2CHC(CH3):CHp..... 84.16 | A8** 169 (3.9), =15703) }55.6700° 
dimethyl-* 187 (4.0), 198 
(3.6) 
2 b2984|—,3,3-dimethyl-* | (CH3);CCH:CH.......... 84.16 | 48°174(4.1), | —115.2 |41.276° 
188 (3.6) 
b2985] 2-Butene, 2,3- (GH); C:C(CHE), ane ieee 84.16 | 4198 (4.12) | —74.28 |73.276° 
dimethyl-* 
Q b2986] 1-Butene, 3,4- Butadiene mono-oxide. TOOO RS 2IO oles evsiais ore 
epoxy-* Vinyloxirane. 
Q b2987| —,2-ethyl-*....... 3-Methylenepentane. 84.16 | 248** 172 (3.7), — 131.53 |64.77°° 
(C,Hs),C:CH) 187 (3.9), 195 
sh (3.8) 
b2988|—,2-ethy]-3- (CH); CHE(G AS): CHit ere | SO8H9) | ABS << BUST ee es 89 
methyl-* 
b2989) 2-Butene, 1,1,2,3, | | Cl,CHCCI:CCICHC],...... 2OQ TT Silica ciaaiare eaves —19 97-8'° 
4,4-hexachloro- 
(liquid)* 
b2990| —,—(solid)*...... iG); CHEGLECCIGCHCE ne: 262.78 | If (al) 8078) eae 
© 62991] 1-Butene, 2- CH,CH,C(CH;):CH;...... 70.14 | A#5 200 (3.44) | —137.56 |31.1678° 
methyl-* 
Q b2992|—,3-methyl-* ..... (CH); CHCH:CH> an nniek. 70.14 | 28° 195 (2.50) | —168.5 |207°° 
Q b2993| 2-Butene, 2- (CH,),C:CHCH,. Tsi:0e5, 2. 70.14 | A®** 205 (2.93) — 133.77 |38.577°° 
methyl-* 
b2994| 1-Butene, octa- Perfiuoro-a-butylene. 200: 03il| Wyck eet a eer toe 4.87% 
fluoro-* F,CCF,CF:CF, 
Q b2995| 2-Butene, octa- Perfluoro-f-butylene. ZO0:034 Sea de? —129 0-37°° 
fluoro-* F;CCF:CFCF, (—139) 
b2996| —,1,1,1,4,4-penta- |Cl,CHCH:CHCCl,........ POR 33 tina. ee saree cilia eras 78-80'' 
chloro-* 
b2997| 1-Butene, 1,3,4,4- | CICH:CHCHCICHCI,..... 19389 Versace eats samira 887° 
tetrachloro-* 
b2998| —,2,3,3,4-tetra- CICHFECE CCE CH ssc 193:89 Meccan tees he lho e nee 41-2’ 
chloro-* 
b2999| —,2,3,4-tri- CICH; CHCICCLCH I... &. . eS a Liat rem ROC Po 607° 
chloro-* 
b3000| 2-Butene, 1,2,4- CICH,CH:CCICH,Cl...... USD 44 Ng Re Oe ic cialis, tee a 67-9'° 
trichloro-* 
—|—,1,1,3-tri- see 2-Butenal, 3-ethoxy- , 
ethoxy-* diethyl acetal 
63001} 1-Butene, 2,3,3- _| Triptene. CYA Ch ieee. eaves 109.9 |77.8776° 
trimethy]-* (CH3)3CC(CH;):CH, 
—1|3-Butene, 1,1-di- see Malonic acid, allyl- 
carboxylic acid* 


Density 


0.93242° 


1.277547 


1.134174 


1.13403° 
1.1310?° 


1.16013° 


1.15447° 
-16057° 


1.15857° 


_ 


-18875 
1.18335 


1.16183° 


.14167° 
127639 


.12932° 


1.15263° 


0.68033° 


0.65297° 
0.7080;° 
0.9006° 


0.68947° 


0.71503° 


1.65118 


0.65043° 


0.62723° 
0.66233° 


1.5443° 
1.615~2° 
1.5297° 
1.6123! 
1.07112° 
1.46022° 
1.34302° 


1.38437° 


0.70503° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.46477° 


1.45807° 
1.466"* 


1.47347° 


1.46427° 
1.4735?° 


1.471979 
1.488775 
1.487175 
1.45907° 


1.45827° 
1.473719 


1.49327° 


1.3995?° 


1.37637° 
1.41227° 
1.41687° 


1.39697° 


1.410?° 


1.5331 


1.33787° 


1.36437° 
1.387479 


1.553871 
1.477379 
125.3320 
1.4944?° 


Sate. 


1.40297° 


Solubility 
w | al | eth] ace} bz poe) 
vis .|chls 
i .|CClys 
dé |v s .|MeOHv 
pethyv 
i oe ee) .|chls 
i S.icSt|/eChhs 
i Ss .|chls 
i Seyi .|chlv 
PA erie ae ... | CClev 
i s | s |] s | s |oss,chls 
i s | s | s | s |oss,chls 
i }ss- | AS.{)e8"| S [Ossuchls 
i | s | S| (SviRs lossschis 
i_| (s.|.S-|es) |S) |oss?chlis 
i s | s | s | s |oss,chls 
i Sass .|chls 
i Vv .|chls 
i Wcities oe Vv .|chlv 
i ST’ Sihies -|CS2s 
ioe: .|chls 
fe isai| Sis etes -|chls 
sis s joss 
i SHics)i) sapenls 
i s s | s |chls 
Ve hearse beac chls 
viloyv v |chly 
CClhv 
TPES ies S || .<)paeoe 
i | co] S || ieee 
i srs s |ligv 
s* chls 
Hell hare pee chls 
i Reese ae: s chls 
a Penal hic 2 s chls 
i NieSetees s |chls 
i s s |MeOHs 


Ref. 


BI’, 189 


B1*, 788 


B12, 206 
BI’, 724 


B1*, 724 
B1°,741 


B1°,741 


B1°,741 
B1*, 742 


B13, 742 
B1?, 743 
B1?, 743 
B13, 743 
B1°,744 
B13, 787 
B12, 795 
B1?, 795 


BI, 816 


B1*, 814 
B1°, 817 
B17', 13 


B1*, 814 


B1°, 833 


B1°, 744 


B1°, 744 
B1*, 784 


BI, 797 
B1?, 187 


BI, 722 
B1°, 739 
BI’, 744 
B1°, 726 
BI, 726 
B1>, 725 


B1*, 744 


B1°, 834 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


form, Me bP. | Density 
specific rotation Cc 
and A,,,, (log ©) 


Butenedioic acid 


—| Butenedioic acid 
(cis)* 
—|—(trans)* ........ 
b3002| 2-Butene-1,4- 
diol (cis)* 
b3003|—(trans)* 
b3004 | 3-Butene-1,2- 
diol* 
b3005| 2-Butene-1-,4- 
dione, 1,4- 
diphenyl-(cis)* 
b3006|—,—(trans)* ..... 


b3007 | 2-Butenoic acid 
(cis)* 
Qb3009 |— (trans)* ........ 


Qb3010|—,amide (trans) ... 


Q b3011|—,anhydride 
(trans)* 
Qb3012|—,chloride (trans) . 


b3012'|—,ethyl ester (cis)*. 
Q b3013|—,—(trans)*...... 


2 b3014}—,methy] ester 
(trans)* 


Q b3015]—,nitrile (trans) ... 


Q b3016|3-Butenoic acid* . . . 


b3017|—,ethylester*..... 
b3018|—,nitrile......... 


2.63019 |2-Butenoic acid, 
3-amino-, ethyl 
ester (trans)* 

b3020|—,3-bromo- 
(trans)* 

b3021 |—,4-bromo-, ethyl 
ester (trans)* 

b3022|—,2-chloro- (cis)* . . 


b3023|—,—-(trans)*...... 


b3024 | —,—,ethyl ester 
(cis)* 
b3025 | —,—,—(trans)* ... 


b3026 |—,—,methyl ester 
(trans)* 
63027 |—,3-chloro- (cis)*. . 


63028 | —,—(trans)*...... 


b3029 | —,—,ethyl ester 
(cis)* 
63030 |—,—,—(trans)* ... 


63031 |—,—,methy]l ester 
(cis)* 

b3032 |\—,—,—(trans)* ... 

63033 |—,4-chloro- (frans)* 


b3034 |—,2,3-dibromo-4- 
oxo-* 

Q b3035 |—,2,3-dichloro-4- 
oxo-* 


b3036| —,2-ethyl- (trans)* 


b3037 |3-Butenoic acid, 
2-hydroxy-, 
ethyl ester* 

b3038 |—,2-hydroxy- 
4-phenyl-* 


Color. 
crystalline 
Synonyms and Formula Mol. 
wt. 
see Maleic acid 
see Fumaric acid 
HOCH,CH:CHCH,OH 88.12 | cnaheeens a8 
HOGH3CH:CHCH.OH.:.. | 8812 easscee naa 
Vinylethylene glycol. SS AP Levin eth oles bl buen eta 
CH,:CHCHOHCH,OH 
Dibenzoyl ethylene. 236.27 |nd (al) 
C,H;COCH:CHCOC,H; A*' 260 (4.26) 
C,HsCOCH:CHCOC,Hs. .. |236.27 |ye nd (al or bz) 
A"! 269(4.27) 
Isocrotonic acid. 86.09 |nd or pr (peth) 
CH;CH:CHCO,H A" 204 (4.06) 
Crotonic acid. 86.09 |mcl nd or pr 
CH,CH:CHCO,H (w or lig) 
4" 205 (4.20) 
Crotonamide. 85.11 |nd (ace) 
CH,CH:CHCONH, A" <216 
Crotonic anhydride. P54 AT... hak RCP site pele sh 
(CH,;CH:CHCO),O 
Crotonyl chloride. 104.54 7 =<2100) Oca eee 
CH,;CH:CHCOCI 
Ethyl isocrotonate. id yh AS Re a, He oe os 
CH;CH:CHCO,C,H; 
Ethyl crotonate. HAS PA 210(410)- | a... oes 
CH;CH:CHCO,C;H; 
Methyl crotonate. 100.13 |4°'212 (4.16), 
CH,;CH:CHCO,CH, 250 sh (2.3) 
Crotononitrile. G709 Woe ce enter te & 
CH;CH:CHCN 
Vinylacetic acid. BE .09 ern. uments 
CH,:CHCH,CO,H 
CH,:CHCH,CO,C>Hs..... 114.14 |. 4""225'sh(2.0).]..<,%%%% 
Allyl cyanide. OFOF .. .c asta 
CH,:CHCH,CN 
CH;C(NH,):CHCO,C,H, {129.16 |mcl pr 4"! 
275 (4.26) 
(CH. CBrCHCO)H Gass 165.00 |nd (lig), If (w) 
BrCH[ CH: CHGCO, CoH gare = (93.0515 <tcct fe: «iaiers sie. ||o1s,0fe 0 etty 
‘CH; CH CGICO>H 2.2. 120.54 |nd(w) 
32! 228 (3.85) 
CHECH: CGICO3H tan aachs 120.54 |nd (w or peth) 
A" 222 (4.02) 
CH;CH:CCICO,C,H; ..... V4S:S9 SASS A rte ca ote lets etecp-orote 
CH;CH:CCICO,C,H; ..... P4835 99 ne neo idtere etek. [ice ee ane 
CH; CH: CCICO; CH; car. A345 Tynan wafers cost eh a aes 
GH, CCiCHGO.H --5--0-5 120.54 |cr (w) A* 
226 (4.64) 
CH.CelCHCOlDH aici 120.54 |A®* 221 (4.30) 
CH,CCI:CHCO;C>H; ..... TASES OT eretesce cbcccest che, |l'ecctebersienes’ 
CH,CElhCHEO, CoH. uacn CYL ee roreraiets Gea ctl fom acer 
IGH;,CC:CHCO, CH, «225 ee ay lee ane Sere a (aS are 
CH{CCLEHCO, CH mina: P34 :576 | iaseress-atslate n'a 5 l[isrercte visas 
CICH CH: CHCO7H.. aaane 120.54 |cr (eth-peth) 
Mucobromic acid. 257.88 |pl(eth-lig), 
O:CHCBr:CBrCO,H rhcr(w) 
Mucochloric acid. 168.97 |mcl pr (eth-lig), 
O:CHCCI:CCICO,H pl (w) 2" 
227 (3.9) 
CH,CH:C(C,H,;)CO>H ....}114.15 |mcl pr (peth) 
GH-CHCHOHCO. CHa rie 30:14) [on rekon em |ouiege co oe 
Benzallactic acid. 178.19 Ind (w) 


C,.H,;CH:CHCHOHCO,H 


1235760 
132'¢ 

131*° 

196.5 
ggte 


ae) Ref. 
other 
ws CSS solvents 


1697/3720 
7415 

18576° 
(189) 


sub at 
140%3 
1246-8 
129!9 
124-576° 
3518 
1367°2 


136.5789 
58-948 
121 
(118.8— 
9.3) 
120-176 


169764 
(163) 
69-70'? 

119 

119 


1.02672° 


1.0183° 


1.039720 
1.090520 
0.91823° 
0.91752° 


0.94443° 


0.82393° 


1.00917° 


0.91227° 
0.83297° 


210-5d7°"| 1.02194° 


105'5 


1.4483'* 


1.424977 


1.4420165 
1.474520 
1.460'8 
1.424220 
1.424320 


1.4242?° 


1.4225?° 


1.42397° 


1.4105?° 
1.40607° 


206-11 dd 


161.4 
501° 
184 
66'° 
142.4 
42-3'3 
64-7'4 
117-813 


209 
109'3 
1737%°d 

68'5 


1,10627° 
1.1383° 


1.1573° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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19 
4 


1.459270 
1.4573'° 


1.46307° 


1.44755° 


B1°, 2255 


B1°, 2256 
B1°*, 2252 


B7?,741 


B7?,741 
B2?, 394 


B2?, 390 


B2?, 392 
B2°, 1265 
B2?, 392 
B2?, 394 
B2?, 392 


B2?, 392 


B2?, 393 
B2?, 389 
B2, 407 

B2?, 389 


B3?, 423 


B2, 419 
C50, 
10804 

B2?, 396 
B2?, 395 
B2?, 396 
B2?, 395 
B2?, 395 
B2?, 396 
B2?, 396 
B2', 190 
B2?, 396 
B2?, 396 


B27, 396 
B2,418 


B3?, 460 


B3, 727 


B2?, 208 


B3, 271 


C51, 10449 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula form, 
specific rotation 
and A. (log e) 
—+ 


2-Butenoic acid 

2-Butenoic acid, 
2-methyl- (cis)* 

—=—(rrans)* 40.5. 


b3039 
2 b3040) 


b3041|—,—,chloride 
(trans) 


—,—,ethylester* .. 


b3042 

b3042' | —,3(4-nitro- 
phenyl)-* 
Q b3043 | —,4-oxo- 

4-phenyl-* 


b3043 '| _,—,hydrate* .... 
b3044|3-Butenoic acid, 
4-phenyl-* 


Q b3045|2-Buten-1-ol 
(trans)* 
—|—,acetate 


b3046 |3-Buten-1-ol* 


b3047|3-Buten-2-ol(d)*. . . 


b3048 |—(dl)* 
b3049|2-Buten-1-ol, 
2-chloro-* 
b3050|—,4-chloro-*...... 
b3051|3-Buten-1-ol 
2-chloro-* 
b3052 |3-Buten-2-ol, 
1-chloro-* 
b3053|—,3-chloro-*...... 
b3054|3-Butene-2-one* . . . 


b3055 |—,4-bromo- 
4-phenyI!-* 

Q b3056 |2-Buten-1-one, 

1,3-diphenyl-* 

Q b3057|3-Buten-2-one, 
4(2-furyl)- 


Q b3058 |—,4(4-hydroxy- 
3-methoxy- 
phenyl)- 

b3059 |—4(2-hydroxy- 
phenyl)- 


b3060 |—,4(3-hydroxy- 
phenyl)- 

b3061 |—,4(4-hydroxy- 
phenyl)- 


Q 63062 |—,4(4-methoxy- 
phenyl)- 


Q 63063 | —,3-methyl- 


Q b3064 |—,4(3,4-methyl- 
enedioxy- 
phenyl)-(:ravs) 


Q b3065 |—,4-phenyl-(trans)* 


b3066| 1-Buten-3-yne* .. . . 


b3068 |—,1-methoxy-*.... 


Q b3069| —,2-methyl-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Angelic acid. 
CH,;CH:C(CH;)CO,H 
Tiglic acid. 
CH,CH:C(CH;)CO,H 
Tiglyl chloride. 
CH,CH:C(CH;)COCI 
CH,CH:C(CH;)CO,C>H; . . 


p-Benzoylacrylic acid. 
C,H;COCH:CHCO,H 


C,;H,;COCH:CHCO,H.H;0 
Styrylacetic acid. 
C.H,;CH:CHCH,CO>H... 


Crotyl alcohol. 
CH,CH:CHCH,0OH 

see Acetic acid, 2-buten-1-yl 
ester 

Allylcarbinol. 

CH,:CHCH,CH,OH 

CH,CHOHCH:CHy:: +). 

CH,;CHOHCH:CH, 

CH,;CH:CCICH,OH....... 


CICH,CH:CHCH,OH 
CH,:CHCHCICH,OH 


CH;:CHCHOHCH,Cl .... 


CH CHOHCG):CHaa. +t... 

Methyl vinyl ketone. 
CH,;COCH:CH, 

(«-Bromobenzal)acetone. 
CH,COCH:CBrC,H, 


Dypnone. £-Methylchalcone. 


CH,C(C,H;):CHCOC,H, 
Furfuralacetone. 


Vanillalacetone. 
C,,H,,0,;. See b3065 


Salicylideneacetone. 
CoH, .02. See b3065 


CioH 1002. See b3065....... 


Ci0H 1002. See b3065....... 


Anisylideneacetone. 
C,,H,20,. See b3065 


Isopropeny] methyl ketone. 
CH,COC(CH;):CH, 

Piperonalacetone. 
C,1H190;. See b3065 


Benzalacetone. Methyl styryl 
ketone. 


Vinylacetylene. 
HC:CCH:CH, 
CIC:CGH-CHGn a. eebeatise 
HG: CCH-CHOGH, = a5... 
Isopropylideneacetylene. 
Valylene. 
CH:CC(CH;):CH, 


mcl pr or nd 
A21S-51(3:97), 
ta (w) A"! 

212.5 (4.09) 


207.19 | pa ye nd (aa) 
176.18 |nd or pr (to) 
2* 238 (4.05), 
260 sh (4.00), 
360 (1.88) 
If(w + 1) 
nd (w), 
pr(CS,) 
4*' 250 (4.24), 
283 (3.18), 
292 (2.99) 


(al®° + 33.9 
(undil) 


AS” 288.5 (4.24) 


nd 
A*' 236 (3.28), 
316 (4.36) 


nd (dilal) 


nd (al or lig), 
pr (bz) 
A*' 285 (4.1), 
335 (4.0) 
162.19 lye pr (bz) 


162.19 |nd (w) 
4*' 234 (4.01), 
323 (4.37) 
176.22 |If (al, MeOH, 
eth or aa) 
A*' 233.5 (3.92) 
322 (4.27) 
84.13 |1°'219.5 (3.80) 


A*' 221 (4.00), 
286.5 (4.32) 


A*° 219 (3.88), 
227.5(3.89) 


C-232 


185 (cor) 
88-91° 
198.57°° 


12 ahee 


Pisisnee 


Density 


0.9832? 


0.85213° 


0.84247° 


96.2-.57**| 0.836235 


97,3769 
15978 


66.5-7°° 


144-7 
Ga53° 
53-7'9 
81.476° 
33-4130 
150-1'° 
128-31! 
340-5 dd 
22574 
229d 


5 176° 


55-7769 


0.83182° 
1.11802° 


1.10442° 
1.1112° 


1.11382? 


1.1082° 


1.049637 


0.70952 


1.00222° 


122-576? d]0.9063° 


30-2!3 
34760 


0.68011! 


1.4434*7 


1.4330;° 


1.42887° 


1.42247° 
1.41207° 


1.413779 
1.46827° 


1.6312?° 


1.5788*5 


1.5836*° 


1.4161' 


1.4656?° 
1.48187° 


1.41057° 


Solubility 


Ref. 


eth] ace] bz 


other 
solvents 


B2?, 401 


B2?, 401 


B2, 431 


B2?, 401 


B9, 615 
B107, 499 


B10, 726 
B9?, 407 


BI, 480 


B17, 480 


B17, 480 


B1?, 479 
BI’, 481 


B1°, 1901 
BI, 1897 


BI’, 1893 


B1°, 1893 
B17, 786 


B7, 367 


B7?, 433 


B17’, 326 


B8?, 326 


B8?, 153 


B8?, 155 


B8?, 155 


B8?, 155 


B1, 733 


B19?, 157 


B7*, 287 


B1°, 1039 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


No. Name Synonyms and Formula 


—|Butesin........... see Benzoic acid, 


4-amino-, butyl ester 
—| tert-Butyl see Propane, 2-bromo- 
2-methyl-* 
—|fert-Butyl chloride | see Propane, 2-chloro- 
2-methyl-* 
—|Butylene ......... see Butene* 
—|Butylene oxide..... see Butane, epoxy-* 
b3070] 1-Butyne*........ SCH: GiCHibeaeaceste i ¥ | 0.67842 
0.6503° 
b3071|2-Butyne* ........ i B ODL siarae MM As ye 7518 5 0.69102° 


b3072|—,1-chloro-*...... 3CCH Cl ky. crereretorche/- Re A deibocc. Scovel ican Aopek 1.0152?° 


3-methy]-* 
Q b3074|2-Butyne, 
1,4-dibromo-* 

Q b3075|—,1,4-dichloro-*.. . 


BrCHoC:CCHBt oo. 622 Bel vie Pal Nac eegee 
CICH,C:CCH,Cli...)-3. 4. - eh | Pr Soc ocd |e6 coed 


b3076|—,1,4-diiodo-* .... | ICH,C:CCH,I1............ A A Remco ce 4 


b3077 | 1-Butyne, 3,3- tert-Butylacetylene. A) Id Rete APS Pienaar, 
(CH3);CC:CH 
Q b3078 |2-Butyne, hexa- Perfluoro-2-butyne*. $62.04: pacientes s 5 ; = 24.679" )) 2 gsi 
CF,C:CCF; 
b3079 | 1-Butyne, Isopropylacetylene. GB8S Mos ePrints. + 
(CH;),CHC:CH 
b3080 |—,4-phenyl-* ..... C.H..GHiGHIG:CHifen.1-. LOW kecieme ate wisi || teehee 


Q b3081 |2-Butynedioic acid* | Acetylenedicarboxylic acid. OG pheethyycr «| | 179) CPS SORE cil ecco ct 
HO,CC:CCO,H 
Q b3082|—,diethyl ester* ... |C,;H;0,CC:CCO,C,H; .... C17 ccc Seve tes 


Q 63083 |—,dimethylester* . |CH,;0,CC:CCO,CH;...... MOU esc 5 Goda ocaonad 1.15643° 


2 63084 |2-Butyne-1,4-diol* . | HOCH,C:CCH,OH....... . SACOED), (58 «| 238722. 


b3085 |3-Butyne-1,2-diol* . 
b3086|2-Butynoic acid* . . . 


HG:CCHOHCH, OF > ..1--:1-7| 386.09) |) ssersy.rarcrarctesere = Pay il Se 
Tetrolic acid. CH,;C:CCO;H | 84: ‘08 pl oy peth or 


b3087|—,ethylester*..... CHC COCO se. ceiver AC SOs Sac © accion lord Agia 


b3088|2-Butyn-1-ol* ..... CH,G:CCHLONs. -): <2. NOD tice arevapseabets <)2 


Q b3089|3-Butyn-1-ol* ..... HOCH, CH, GC: GH iia... NOD hetsiayater st eMefetacers!« i 0.92572° 


Q b3091 |—,2-methyl-* ..... (CH;),COHC:CH......... 84.13 peebtotttotetefuieterst 


see Butanal* 
see Butanoic acid, amide 
see Butanoic acid* 

see 4-Octanone, 


—|Butyraldehyde 
—|Butyramide 
—|Butyric acid 
—|Butyroin 


5-hydroxy-* 
—|Butyrolactone see Butanoic acid, 

4-hydroxy-, lactone* 
—|Butyrophenone see 1-Butanone, 1-phenyl-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-233 


1.39627° 


1.392129 


1.4581?° 


1.43727° 
1.45307° 
1.44097° 


1.4265?° 
1.42077° 


tO eh Densit 
. em [a 


5 eae a 


c other 
ace! 02) solvents 


BS Sera BI’, 223 
a) [arava ipiea tae RePbR RT Oe B1°, 925 
avete PRAM ATI B1°, 927 
Sal Seg On Ee Ac ec B1°,965 
.|chlv B1°,927 
.|chlv B1°,927 
.|chlv B1°,927 
dinair 
PA Ld od B1°,991 


-|CClys B1°,926 


Obert Ate B1*, 965 
BORO SSS GS BS’, 413 


Brvds Pace fetinertederne B2?, 670 


CCl, s B2?, 671 


-|CClas B2?, 671 


chl 6 B1', 261 
pethi 
MeOH v 

eS eoriee BI’, 569 


_.. |chl,CS,s |B2?, 451 


foe 385508 B2', 208 
Sos yeas B1*, 1973 
.|MeOHv_ |B1°, 1972 


Sealed case aielate BI’, 1971 
a Pe Sc uch BI’, 505 


c2 


¢3 


2 c8 


) 


c10 
cll 


c12 


c13 


cl4 


cl6 


224 


Qc25 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Cacodyl sulfide .... 


Cacodyl 
trichloride 


Cadalene 


—,benzoate....... 


=—,Citrate: £5.) «1... 
—,hydrobromide.. 


—,hydrochloride . . 


—,hydroiodide 
diiodide 


—,2-hydroxy- 
benzoate 


—,3-methyl- 
butanoate 


—,sulfate......... 
—,8-ethoxy- 


—,8-methoxy- 
Calciferol 


Camphane 


—,2,3-dioxo-...... 
3-Camphane- 
carboxylic acid 


2,3-Cam- 


phanedione 
Camphene(d)...... 


| Diarsenic tetramethyl. 
Dimethylarsenic. Tetra- 
methylbiarsine. 
(CH;),AsAs(CH;). 


.| Dimethylarsenic mono- 


chloride. Dimethyl- 
chlorarsine. (CH;),AsCl 
Alkarsine. Bis-dimethyl- 
arsenous oxide. Dicacodyl 
oxide. (CH;),AsOAs(CH3;), 
Bis(trifluoromethyl) arsenous 
oxide. (CF;),AsOAs(CF3), 
Bis-dimethylarsine sulfide. 
Dicacody] sulfide. 
(CH;),AsSAs(CH;), 
Dimethylarsenic trichloride. 
Dimethylorthoarsenic acid 
trichloride. (CH;),AsCl, 
see Dimethylarsinic acid 
see Naphthalene, 1,6-di- 
methyl-4-isopropyl- 
see Pentane, 1 ,5-diamino-* 
3,9-Cadinadiene........... 


see Cinnamic acid, 
3,4-dihydroxy- 

Theine. 1,3,7-Trimethyl- 
xanthine. 


C,H,oN,0,.C,H;CO,H. 
Seec8 

CsH,oN,O2.C,H,O3. See c8 . 

C,H, N,O,.HBr.2H,0. 
Seec8. 

Cs,H,)N,0,.HCI.2H,0. 
Seec8. 

Caffeine iodide. 
Diiodocaffeine hydroiodide. 
Caffeine triiodide. 
C,HioN,0)>.1,.HIL.14H,0. 
Seec8 

Caffeine salicylate. 
CsH,oN4O2.C,H,O3. 
Seec8 

Caffeine isovalerate. 
CgH1oN402.C5H i002. 
Seec8 

CyHioN,02.H,SO,. Seec8.. 

1,3,7-Trimethyl-2,6-dioxo- 
8-ethoxypurine. 
C,oH,4N,03. See c8 

C,H,2,N,03.Seec8........ 

Irradiated ergosterol. 
Vitamin D2. C,,H4,0. 


Bornane. Bornylane. 
Dihydrocamphene. 
1,7,7-Trimethyl- 
bicyclo[2,2,1]heptane. 

see Camphorquinone 


see Camphorquinone 


C,H, .. Seec23 


CioH,.. See c23 


Color. 
talli 
eb tear tas 
wt. |specific rotation Cc 
and J,,,, (log «) 
209.98 | pl —6 16575" 
PAOAS lin ic. sistevers anatase’: < -—45 {109 
WRATH | ore OCHO e GED —25 tSO7ee 
AA MSI store Me elonyeTs Sige fee: ates yaya 1007°° 
BA QIOS Hi Merde sin 0s <--40) 5 (21178 
211.35 | cr (eth) CE CEIUE lib Gorrie 
204.36: | [o]225-15:9) © Heo cee Pag Fhe 
(chl, c =1) 1497° 
([oJp —251) 
A** 250 (2.65), 
323 (0.75) 
194.20 |whnd(w +1), |238 (anh) |sub 178 
hex pr (sub) sub 89! 
A"! 227 (4.3), 
235 (4.3), 274 
(4.3) 
BLGBZWHSOPWH | Neco elu» [beisiesteseoke 
S8G.s2 \tmclcres) = | Sk sd are ee 
311.14 |ye d 80-100 }........ 
266.69 | mcl pr d 80-100 |........ 
603.01 | gr pr Wid = eee 
332.32 | wh nd (w) P3578 Bi eset care 
ROG MS UNStNG EL ee ccevecsvereal suaierenerets 
292-27 Wh Tidig Ui ie ctsraterayal| oreeeeeterc ete 
238.25 |whoryeshnd |143  ~=|........ 
(w) 
224.22 |whnd(alorw)|176 |........ 
396.67 | pr (ace) 115-8 sub at 
[a]? + 102.5 0.0006 
(al), +81 mm 
(ace) 7*'265 
(4.27) 
138.25 |hex pl (al), 158-9 sub 161 
pr (MeOH) 
182.27 | pl (dil aa) 90-1 15313 
[a]2° + 56 
(al, p =8) 
136.24 |nd, [a]i’ + 103.9] 52 160—-27°° 
(eth, c =4), S24 
+ 104.7 
(al) 2" 
206 (3.74) 
nd (sub) 51-2 158.5— 
9.5760 
136.24 |[a]b° — 106.1 52) TS S7se 
(eth, c =4) 


C-234 


Density 


1.447'5 


1.50463? 


1.4816'° 


0.92393° 


ilpA 


0.84503° 


0.8793° 


0.8446;° 


Np 


1.52031? 


1.5255° 


1.35407° 


1.50597° 


1.457075 


1.45515* 


1.456454 


és 
did 
i é 
6 | 6 
sg’ 

s|s 
did 
sia 
did 
fol wi 
ais 
s 

a had 
5 | vt 


Shela 
i s 
it ect! 

s 


rents other 
bof beat Peck] ie solvents 


Solubility 


Ref. 


B47, 1002 


scl | agin eye Sa B4?, 987 
ee oy B4?,989 
AAI Oo. J 1953, 
1562 
wete|| seca || Poets B4, 608 
Pas eee CS; s B4, 612 
.. | ligs- BS?, 347 
chls" 
56 | 6 |Pys B26?, 266 
chis" 
aaé 
CS,,CCLi 
teehee dvdeaniee B26, 268 
hdl Degerba B26?, 269 
chli B26', 137 
sa) -%, 4 oapeacnae B26?, 268 
chl 6 B26, 466 
«+ | deel B26?, 269 
2b acheegeen B26, 467 
. -oteSe B26, 466 
- delat erete B267, 322 
«..| S| |e B26’, 322 
S$, | .4nllseeeee E12A, 
170 
-abilace AcOEts |E12A, 
MeOH s* 570 
.|aav B9?, 52 
RAH Oso 8 B5*, 380 
«aa ieee BS5°, 380 
= | sevatallliste,alianep ane BS*, 380 


c37|—,3-amino-(d) .... 


¢38 | —,3-bromo-(d,~). . . 


c50|—,10-chloro-(d) ... 


c51 |—,3,3-dibromo- 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


em] = bait 


See 1-Epiborneol 
See Isoborneol 


Ci0H 1303. See c27 
Ci0H,,0,. See c27 


d-2-Camphanone. Formosa 


camphor. Laurel camphor. 


C,oH,,.0. 
C,oH,,6O. Seec31 


C,oH,,.O. Seec31 


C,oH,,NO. See c34 
C,9H,,NO. See c34 


3-Aminocamphor. 3-Cam- 
phorylamine. C,,H,,NO. 
Seec31 

C,oH,sBrO. Seec31 


C,.H,sBrO. See c31 
C,oH,;BrO. See c31 


C,oH,;BrO. See c31 


. |x-Bromocamphor. 


C,oH,;sBrO. See c31 


C,9H,;BrO. See c31 


- |}CioH, sBrO. Seec31 


C,oH,sBrO. See c31 


- |CioH, sClO. See c31 


C,oH,5ClO. See c31 


. |x-Chlorocamphor. 


C,oH,;ClO. Seec31 
C,9H,;ClO. Seec31 
C,oH,;ClO. See c31 


C,oH,4Br,0. Seec31 


170.25 
170.25 
170.25 
154.21 


152.24 


Color. 
crystalline 
form, Pe b.p. 
specific rotation c C 
and A,,,, (log e) 


(a]®° + 70.4 (al) |41 


pr, [a]?° +59.3 | 106 
(bz) 2 <220 

tcl pr 

pr (dil al) 
[a]h> —49.1 
(al) 

[a]$* —60.4 


pl, [a]3° + 44.26 
(al) 2"! 290 


A*' 290 (1.49) 
pr (lig-eth) 
[a]é? +42.5 
(al) 
cr (peth) 
mel nd or pr 
(dil al) 
[«]2° —42.4 
(al) 
wx 110 —15d 


pr (al) 76 
[a] + 129.3 
(MeOH, 
c=4.6), 
+122.7 (bz) 


mel nd (al) 
(a}b® — 138.8 
(ace, c =6) 
nd (dil al) 
(a]2° +29.4 
A 312 (1.95) 
tetr pr (lig) 
[a}}? + 122.2 
(ch) 4"! 
289 (1.77) 
pr (eth-peth), 
pym (eth) 
pr (peth) 
[a}2° + 19.2 
(abs al), 
+15.7(bz) 
A°Y 293 (1.39) 


cr 
If, (2? +71.1 
(bz, c = 9.2), 
+97 (al) 
Ae* 305 (1.72) 
(x]2° +35 
(al, c =5) 
4°” 306 (1.75) 
pr, [a], +99.9 


[a]b* + 40.7 (al) 


wh-ye rh pr 
(al, peth), [3° 
+40(chl), 
+39.2 (al) 
A" 323 (1.88) 


19375! 
76 


255768 
146"? 


250760 


240-3 | 1.01458 


140!5 
sub 0.99035 
20476° 
sub 


204 
sub 


249-54d | 1.013'° 


1.8543'-¢ 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-235 


1.4712"7 


b other 
ace) 921 solvents 


AcOEts 


B7?, 105 
B7?, 104 


B7?, 101 


B7, 123 


B7?, 105 
B7?, 100 


B7?, 100 
B7,119 
B7, 136 


B7?, 100 


B7?, 101 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline b 
No. Name Synonyms and Formula Mol. form, pee dP Density Np 
wt. |specific rotation c 
and A,,,, (log «) 
= al 
Camphor 
c52|—,3-nitro-(J)...... CyoHi5NO3. Seec31....... 197224: imcl'pr(bz);fakee| LOS Meme letets spare] ei ete be ica |leeyoiriele one 
—26> —9 (al) 
(mut) [a}p° 
— 1244 —104 
(bz) (mut) 
—|Camphoramic See Camphoric acid, 
acid monoamide 
c53|3-Camphorcaf foe cee cece ce enen L9G 25aiprieth SOp aly h28a) i ceiaetereret ere etre eeled eleledeues ates 
boxylic acid (d) [ali +34.9 
(bz) 
C54 ADs Saree ce oe Gy Ossi SCE COS atelier elel-'- 196.25 |cr (bz) 136—75 2a. easier SECRETS... Preis 
C55) (Deira ale wes CROs: CO COS ceiciciancier 196.25'|\pr (eth)s.cr (bz) | 127—Sdi yA ereee a)| o se a/= are: nil| aeeredotm erate 
[«]2° —64 (al), 
—57.4 
(AcOEt) 
c56|Camphoric acid (d) | 1,2,2-Trimethylcyclopentane-| 200.24 | pr If (w*) 188214) Then Sak MEU R6S% “Alisvassosysies- 
1,3-dicarboxylic acid. (a]2° + 47.7 (al), 
+ 50.8 (ace) 
VcsT| (a) aa Grp rc Oke See CSG. crine tars 200.24 | pr(al, aa), mcl* | 208 (203) |........ 122829 « ANecceraheunc 
nd 
COBIE UD eee ceateas Gay OSeec56. 2-2... 200.24 |cr (w), [a] #6 1875 lao apn. Piss tesa 
—48.1 
(abs al,c = 8) 
1659) —— anhydride (@)) 4 i\- sterec cine elele ciniesieleve «is ste: 182.22 |rh (al), pr(bz) {223.5 S70) 40519422 Ut coe ee 
Qc60|—,—(dl)......... CyoH 1403. Seec59......... 182.22 | rh (al) 221 270 P1942 SWS nceerete 
661) SEO oe dehenke CROs Seecso erase 182.22 |{alp —77(bz) | 221 $270) 1119422 Ose ey. 
c62|—, diethyl ester (d). |C,4H2404. Seec56......... 256:354\ [alt 4-7-5 (al), ifs: ats ea 28675? 1.02982° |1.45357° 
+9 (bz) 164° 
c62!|—,dimethy] ester C,2H2 90,4. Seec56......... 228.29 | [a]p +49.07 (al)| < —16 |264738 1.07473° | 1.4627'° 
(d) 155%" 
c63|—, l-monoamide | f-Camphoramic acid. 199:25)'pL nd. [aPO+ 74183 © | ee aerate as 2 rtterel|lae eres 
(d) (al) 
c64 | —,3-monoamide a-Camphoramic acid. 199.25 |nd or lf (w) 7 ee = oreo ees | Rees dil iomancccc 
(d) [al +25 (al) 
c65|—,—(dl) ......... C,oH,,NO 3. Seec64....... 199.25 |nd (w) FOB apsccaacyet Oa abeeee te nil ciara cae 
c67|Camphoronicacid |(CH;),C(CO,H)C(CH;)(CO,H)CH,CO,H BS9G ick beter] 54 RE 5, || seers 
(d) 218.21 |nd (w) 
[«]'° +27.05 
(w) 
68 |—(dl)............ (CH3),C(CO,H)C(CH;)(CO,H)CH,CO,H A720) Dileeot Sebel) vik Minuet ehaellf eramiateineete 
|218.21 |nd or pr(w) 
COD ICD) «ois. ecatnialan sis oe (CH;),C(CO,H)C(CH;)(CO,H)CH,CO,H 164-5d Gifs oienies id EEE ed seen kane 
218.21 |nd (w) (rapid 
[o]b° — 26.9 htng) 
c70|Camphor pinacol (/) | 2,2’-Bicamphane-2,2'-diol. 306,.49)\|thy fol, — 27:2. PSB) ee eee Mos atercrercteaa|lerereteravereie 
(bz) 
Q c71 |Camphorquinone (/) | 3-Ketocamphor. 166.22 |yend (dilal, w),| 199 subse ff ...c2n bas caae ee 
2,3-Camphanedione. pr (eth) [a]3° 
—113.2 (bz), 
—105.4 (chl) 
A*' 269 (1.4), 
279 (1.4), 
468 (1.5) 
c72|3-Camphorsulfonic |.....................245. 246.33 |cr (MeOH), nd | 77 201238) teRE Et cle cecee ee 
acid, methyl ester (peth), [a]%? 
(d) +98.6 (chl, 
c = 5) 
A" 288 (1.43) 
c73|10-Camphorsulfonic|.....................405 232.30 | pr (aa), [2° 195d" Ne lenin «| so beeiret 
acid (d) + 32.8 (AcOEt, 
c =3), +24 
(w) A* 285 
(1.54) 
C74 |—{dl)............ CioH,60,S. Seec73........ 232.30 |cr (aa) 202d | HERP amt | S8-PE ihc Gone te 
C15||—(D se eteert ot. C,oH,60,S. Seec73........ 232.30 |cr (aa), nd ee oye are. Ay AOe Macnee iraet SISters hci 
(AcOE?), [«]?° 
—20.75 (w) 
¢76| «-Camphylamine 4-(2-Aminoethyl)-1,5,5-tri- WSS27 1 (el 6) | ereneer 194-6 0.86887° | 1.4728'° 
methylcyclopentene. 9512 
c77| B-Camphylamine —_| 2-(2-Aminoethyl)-1,5,5-tri-_ |153.27].............]........ 206 0.869729 cece 
methylcyclopentine. 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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W salen 


Solubility 


; b other 
ace) 021 solvents 


lig 6 


AcOEts 
AcOEts 


chl vy pethi 


pethi 


chly pethi 


Ref. 


B7?, 103 


B107, 442 


B10", 308 
B10', 308 


B9?, 534 


B9', 332 
B9?, 539 


B17’, 238 
B17, 459 


B17, 459 
B9?, 536 
B9?, 535 
B9?, 536 
B9?, 536 


B9, 761 
B2, 837 


B2, 839 


B2?, 690 


B6°, 4767 


B7, 581 


B2,179 


B2?, 180 


B2?, 182 
B2?, 182 


B12?, 35 


B12, 40 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS | 


Color, 
crystalline S-. — 
No. Name Synonyms and Formula Mol. form, mp: b.p. Density Ref 
wt. | specific rotation c Cc other 
and A,,,, (log «) eth] ace) bz) solvents 
c78 d-Tetrahydrobeberine. 339.40 |yend (dilal) 132(140) |. ASSERT, oatattp tate DY vile s |chlslig 6" |B27*,557 
CroH2,4NO,. [a]2? +299 
(chl,c = 1) 
[MeOH 288 
(3.83) 
26791 —(4D nateteracreree vos CyoH24NO,.Seec78....... 339.40 |mcl nd (al) W744 9 be foswtnts. «. «|| CRRA Res | svocre sore 56 | 6 . |chl, B27?, 557 
Th LIS TS CS,Vv 
(3.83) 
C80) —()) cf. Sigareras «ies C,0H21NO,. Seec78 ......% 339:40: we nditalya fide? (USA a NV ereescrevehetel Peveereisisven|isteitie etek eve ns s |chls B27?, 557 
—299.2 (chl) lig 5" 
[MeOH 288 
(3.83) 
c81|Canaline ......... H,NOCH,CH,CH(NH,)CO,H nd (al) ZA AIRS Re rtece er sker [teva steseret ever | |suereuey siekexs Veil SOT 1” || Seterienr sy B4°, 1636 
1134.14 | []2' —8.31 (w) 
c82 . |NH:C(NH,)NHOCH,CH,CH(NH,)CO,H 1845 ieee SEE ce aes Safi i ify peated tae B4°, 1636 
176.18 |cr (al), [a]2° +7.9 
(w,c = 2) 
—|Canescine ........ see Deserpidine 
Cee CMMADIMION. obs sof acto dob in teacem emacs 314.47 |rods (peth) 67 DSF 907 Ter ge rerete i taretoupsot oeevs i S485 s |chls Am 63, 
2°= 217 (3.1), 2209 
275 (2.0), 
280 (2.0) 
c84|Cannabinol ....... (Sri BO Finn tnr Jaconease | 310.44 |pl, If (peth) 77 HSS 005% ser cteiecar alee Notecsrereoorace i | s | s | s | s |alk, peths |B17?,151 
[a] — 148 (al) 
2*'220 (4.55), 
285 (4.26) 
Q c85 |Cantharidin....... (Os fale ie @ Vino Saco PRR EEE 196.21 |rh plorsc 218 BUD B4 hh o.c.0.5-< MEME i | 6 | 6.] 6 | 6 jaa, B19?, 179 
con sulf s 
chl 6 
—|Capraldehyde..... see Decanal* 
—|Capricacid ....... see Decanoic acid* 
—_— . |see Hexanal* 
—)|Caproicacid ...... see Hexanoic acid* 
—|«-Caprolactam .... | see Hexanoic acid, 6-amino-, 
lactam* 
—|Caprophenone..... see 1-Hexanone, 1-phenyl-* 
i . |see Octanal* 
—|Caprylicacid...... see Octanoic acid* 
c86|Capsaicin........ CisHesNOs temiaaksestsicisiat 305.42 |mclplorsc 65 POSH ieee | parece al) (eon errs i Vv wis s |peths B137, 482 
(peth) con HC16 
2"'227 (3.91), 
281 (3.43) 
—|Captan........... see 4-Cyclohexene-1,2- 
dicarboxylic acid, imide, 
N (trichloromethylthio)- 
c87 |Carbamic acid, H,NCO,CH,C,H;........ {151.17 |pl (to), lf (w) 91(86—-7)), 220d)... |RGAEEE leans oe |v} 6 tos B6, 437 
benzyl ester 
Qc88 |—,4-benzylphenyl |..............cceeeee eens 7 104 Be I ee ae 145.) IC DSRAAL ES EE Ms ca cab hore 5" | v' v |NaOHs_ |B6?,630 
ester 
Q c89 |—,butylester......|/H,NCO,C,H§............ 117.15 |pr 54 OA OGM lees wtstetnoted|ptetcrahevess.3t [prs Watiessxol ister ad avctou| tore eet ote oh es B3?, 25 
90 |—,chloride ....... Carbamoy! chloride. TOMO. Mar ACR elec enlis ee ome 627d. JESS EGEE. Me ecisc ces (eT Ri: al ele} | oa eee Reso B3', 15 
H,NCOCI 
Qc91}—,ethylester...... Urethane. H,NCO,C,H,... | 89.10 | pr(bz, to) 48.5-50 |1857°° 0.98623' |1.4144957 | v}] vj v v |chl, py, B37, 19 
tovlig é 
c92|—, isobutyl ester ...] H,NCO,C,Hj§............ 117.15 Jif 67 207. s193} bl). SOREL). 1.40987 Pi fs OST WY 04]... Si itive ctomtares B3?, 26 
Q c93|—,isopropylester. .] H,NCO,C,H}............ 103.12 |nd 92-4 1s8ite Oe eh bo) Rare Sener el | mice | oired| | eae ca) pers (eee oo ae B3?, 25 
2 c94|—,methylester....| Urethylan. H,NCO,CH, 75.07 |nd 54 177 TT36139 4 ZSFo VL Wh Br lhe call pono. oP eee ays ai B3?, 18 
; 824 
c¥5 |—,2-methyl-2- _| tert-Amyl carbamate. 131.18 |nd (dil al) BSa7L GAN eres lint, 8.ntrels ledlicseocsptabus Oi 1S) s s |osv B3', 14 
butyl ester Aponal. lig 6 
H,NCO,C(CH;),C,H,; 
c96|—,3-methylbutyl |H,NCO,CH,CH,CH(CH;), |131.18 |nd (w") 64(59) |2207°° O'94382) 11.4075 ails Cs riliet Mie kil). ateifieve cele tiers B3?, 26 
114.5%° 
—|—,nitrile......... see Cyanamide 
c97|—,propylester ....}H,NCO,CH,CH,CH;..... 103.12 |pr 60 NOG RIES Bs savevs-ots:lleterececetanete Bre Bi trS. eeS Mita 5:54 [ escent B3?, 25 
92-2.5'2 
2 c98 |—,N-benzyl-, CsH;CH,NHCO,C,Hs..... 179.22 |If (lig) ADAG) | 23OSAG ten FS AAs eal eceo nieve d/viyv v |chlv B12?, 
ethyl ester lig s" 563 
99 |—,N-benzyl-N- C.H;,CH,N(NO,)CO,C,Hs. |224.22 lye j= = |...seea d 1.21338 |1.52032° OG LCS |tee wills. roll eaeienveoteee C55, 
nitro-, ethyl ester 24616 
c100|—,N-butyl-, butyl] |C,H3NHCO,C,H3........ SPL )| | SSNS sorties [hee 88° 0.923838 |1.43592° CO: [ROC ccc ts ei: | evaperaxetanatens Am 73, 
ester 5043 
c101 |—,N-butyl-N- C,H3N(NO,)CO,C,H3..... 21826014" 238 (3.83). - |io:s.0:5:ei0.0 6 98° 1.04838 |1.448?° Colao il. 8 | haesilie .eangerzta Am 73, 
nitro-, butyl ester 5449 
102 |—,N-tert-butyl-N- HsN(NO,)CO,C,Hs..... 190.20 |A"'239 (3.43) |........ 567d 1.05138 |1.43312° GOT TOG The BA || foes eas ormvenahs Am83, 
nitro-, ethyl ester 1191 
C103, SS N-cyclohekyl=. isso. 2 el. oe - hte ees cule cele 330.60 |ye OS, Pcp A dot OE ARR eer Be. AAS IOHEET. ||... lee B12?, 12 
(N-ethyl)- 
dithio-, hexyl- 
(ethyl)-, ammo- 


nium salt 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and A,,,, (log «) 
Carbamic acd | | 
c104| —, N-dibenzyldi- (C,HsCH2)2NCS; NH2(CH2C,Hs)2_| ye (eth) 
thio-, dibenzyl- 470.71 
ammonium salt 
c105|—,N,N-diethyl- (C,Hs),NCO,H 117.15 |nd (eth) 
2.c106| —,N,N-diethyl-, N,N-Diethylchloroformamide. —Ss | «ee ee eee [ee eee eee 
chloride (C,H;),NCOCI 135.60 
107] —,N,N-diethyldi- | [((C,H,), NCS,],CHC,Hs 386.67 | ye (al) 
thio-, benzylidene 
ester + 
c108|—,—,diethylammo-| (C,H;),NCS, NH,(C,Hs)2 - | 222.42 | ye pl (eth-al) 
nium salt 
Q c109|—,N,N-diethyl- {CoH )DNGSClocemerieamer 151.66 |pr 
thio-, chloride ‘ 
cl110|—,N,N-dimethyl- | (CH3),NCS; NH,(CH;),.4C,H, ye pl (bz +4) 
dithio-, dimethyl- 205.37 | nd (al-eth, 
ammonium salt unsolv) 
(unsolv) 
Ooh 2s 4-dinitro=) irc ep pyaate te ieee cole cetoee 287.32 lye 152-3 
phenyl ester 
cl12|—,N,N-dimethyl- |(CH,;),NCSCI ............ 123.61 |pr 42.5-3.5 
thio-, chloride 
cl113|—,N,N-diphenyl-, |(C,Hs),NCOCI........... 231.68 |If (al) 85 
chloride 
cl14|—,—,ethyl ester . . . | Diphenylurethan. 241.29 | pr (lig) 72 
(C,H;),NCO.,C,H; A*' 238 (7.13) 


c115|—,dithio- 


c116|—,N-ethyl-, butyl 
ester 
Qc117|—,—,ethylester ... 
c118|—,N-ethyl-N- 
nitro-, butyl ester 
cl19|—,—,ethylester ... 
c119!|—_,—, methylester . 
Qc120|—,N-ethyl- 
idenedi-, diethy] 
ester 
c121|—,N-isobutyl-, 
ethyl ester 
c122|—,N-isopropyl-, 
ethyl ester 
¢123|—,N-isopropyl- 
N-nitro-, ethyl 
ester 
c124|—,N-methyl-, 
ethyl ester 
c125|—,N-methyl-N- 
phenyl-, chloride 
c126|—,N-nitro-, ethyl 
ester 
¢127|—,N-nitro-N- 
propyl-, ethyl 
ester 
c128|—,—,methylester . 
c129|—,N-phenyl-, 
ethyl ester 


c130| —,—, isobutyl ester 
c131|—,—, isopropyl 
ester 


132 
2133 


—,—,propylester. . 

—,N-propyl-, ethyl 
ester 

—,thiolo-, ethyl 
ester 

—,thiono-, ethyl 
ester 

— |Carbamyl chlo- 

ride 


c134 
e135 


Aminodithioformic acid. 93.17 
Aminomethanethionothiolic 
acid*. H,NCS,H 
C,H;NHCO,C,HS........- 145.20 
Ethylurethan. 117.15 
C,H;NHCO,C,H; 
C,H;sN(NO,)CO,C,H3 .... | 190.20 
C,H;N(NO,)CO,C,H; 162.15 
C,H;N(NO,)CO,CH;..... 148.13 
Ethylidenediurethan. 204.23 
CH;,CH(NHCO,C;H;), 
Isobutylurethan. 145.20 
C,H3NHCO,C,H,; 
Isopropylurethan. 131.18 
C,;H;NHCO,C,H; 
C,;HiN(NO,)CO,C,H; 176.17 
Methylurethan. 103.12 
CH,NHCO,C,H; 
CH,;N(C,H;)COCI........ 169.62 
O,NNHCO,C.>H,..%2-2... 134.09 
C,H§N(NO,)CO,C,Hs..... 176.17 
C,H3N(NO,)CO,CH; ..... 162.15 
Ethyl carbanilate. 165.19 
C,H;NHCO,C,H, 
CoHSNHCO{G,Ho..... 1 193.25 
GH eNHCO*G {Hee 179.22 
C.H;NHCO,C,H; ........ 179.22 
G,ENHCOC{Hs nee 131.18 
H{NCOSGHAs i caeases ee 105.16 
Thiourethan. Xanthogen- 105.16 


amide. H,NCSOC,H, 
see Carbamic acid, chloride 


nd 
Aal-NHs salt 
291 (4.30), 
345 (2.60) 


A" 237 (3.75) 


A" 235 (3.75) 


nd (eth) 


pl (al) 


pl (eth, lig) 
A" 215 (3.9), 
260 sh (2.6), 
290 sh (2.2) 

4" 239 (3.80) 


wh nd (w), pl 
(dil al) A" 
235.5 (4.23), 
274 (2.93) 
nd (dil al) 
wh nd (al) 
A 235.5 
(4.23), 
274 (2.92) 
wh nd (dil al) 


pl(w) 


mcllf or pyr 


9g} 


Solubility 


: other 
Bios solvents 


Density 


0.92763° 


66° 


0.941338 |1.43012° 


17676° 
7514 
79° 


0.98133° |1.4215?° 


1.09138 |1.44552° 


1073! 1.1633§ 1.443279 


72 


1.23338 |1.44837° 


170-829 


0.94322° |1.42887° 


0.954838 |1.42297° 


1.11238 | 1.43817° 


1.01153° |1.41837° 


1.00743° 


1.12332 


2377°° 5d 
15255 


1.158515 
1.10643° 


2167%° 


1.4989°" 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Ref. 


C51, 
3481 
B4, 576 
B12?, 241 
B12?, 240 


B3?, 155 


B4?, 640 
B4', 369 


Am 73, 
5449 


B4?, 567 
B12?, 235 


B3?, 99 


Am 73, 
5449 


B4, 146 
B12?, 184 


B12', 219 
B12, 321 


B12, 321 
B4?, 626 


B3', 64 


B3?,07 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS i 


Color, 
crystalline ae ae 
No. Name Synonyms and Formula form, b.p. Density 
specific rotation C other 
and A,,,, (log &) solvents 
Carbamy] guanidine 
—| Carbamy] guani- see Guanidine, 1-ureido- 
dine 
—| Carbanilic acid . . . .| see Carbamic acid, N- 
phenyl- 

—| Carbanilide....... see Urea, 1,3-diphenyl- 

136] Carbazide ........ H,NNHCONHNH,....... 90.09 | nd (dil al) 1S4 sh Ai txseeres 161670 98) | cetera VA OV Wiscsccll-e cradle call eta great B37, 96 

c137| —,1,5-diphenyl- ...| COCU(NHNHC,H;),......... 242.28 | cr(al +1), 170 ( Big Srprcmor: Naoto ease é' aas B15?, 107 
cr (aa) 
c138|—,1-phenyl- ...... CsH;NHNHCONHNH,.. .| 166.18 | nd (al) 51 | acnSosaell estos d|ceescr ere Soi) BE Wesel! arecsdhs.ctail Meqaten tires B15?, 107 
c139|—,1,1,5,5-tetra- ((CsHs)2NNH],CO........ 394.48 | (al), nd (aa) 242 FB  Walis casas) sake DOE Sis s's ca.cPle | Max aav" B15?7, 115 
phenyl- 
c140|—,3-thio-......... H,NNHCSNHNH,....... 106.15 | nd, pl(w) PTOMS shins aieiererel + MOBO OS sreiererea dd vf alk v B3?, 137 
—|Carbazine........ see Acridine, 9,10-dihydro- 
c141|Carbazole ........ Dibenzopyrrole. 167.21 | plorlf 247-8 BOS Se hace Bese ate sini yatta i Py 6, s* B20?, 279 
Diphenylenimine. 200147 chl, 
to, 
aa, 
CS, 6 
Qc142|—,9-acetyl-....... C,,H,,NO. Seecl41 ......: 209.25 | (eth), nd (w) 69 190° 116 F289. 511640 oO a SENN ieral| ketsreil'wce olf occiell Senedd B20?, 283 
2*' 230 (4.61), 
262.5 (4.23), 
286 (4.05), 
300 (3.79), 
312 (3.82) 
c143| —,9-benzoyl-...... C,5H,3NO. Seecl41....... 271.32 | nd or pr (al) OR Sy heiress ess oll! peer RvaEre | a loca orerey ele well AVR SOURS ER OV? Mecsetuethaeatirs B20', 165 
c144|—,9-benzyl-....... CyeHisN- See cl4l ices mass > 257.34 | nd (al) PUS=1 20) 267—82F Mie oe. c sce cal|| aieeenoe ans Diehl yeieash VV aitscqutes soot B20?, 283 
(114) 
c145|—,9-butyl-........ C,6H,,N.Seecl41......... 223.32 | nd (al) 58 pA Ee Le ees ses oae Dah] Olay. CV sce histerel|! athens siete B20', 164 
c146|—,9-ethenyl-...... C,,H,,N. Seecl41 ccue... 193.25 | cr (al) (of hae] Demet h | lrencecesereas| aa ae? XR Renmei era Lil POR Vea restalll (i571 sPersseunosseane B20?, 282 
c147|—,9-ethyl-........ Cy, HyN: Seecit4l..2.....4 195.27 | nd (al) A°¥236 | 68 190'° 10598 CRN 16394 oH aNd valent e call aretatens ike B207, 282 
(4.7), 
294 (4.35), 
329 (3.6), 
343 (3.75) 
c148|—,9-methyl- ...... CaH aN: Seecl4ts.ccnc. 181.24 | nd, If (al) A"! 88 19542 Si Fess gil colores a Oe Veal sccel| ctasl]: srarerateretasers B20, 281 
235(4.61), 
293 (4.23), 
329.5 (3.56), 
343.5 (4.59) 
c149|—,1-nitro-........ C,,HgN,0,. Seecl41 ...... OMA Nvend (aac W187. 8) iste sais cevel| Satori yy Viele ierauae aa i .jJaavCS,s | B20?, 288 
223.5 (4.54), peth 6 
260 (3.97), 
300.5 (4.16), 
403 (3.88) ‘ 
c150|—,3-nitro-........ C,,HsN,0,.Seecl41...... 212.22 | ye A"! PAE es PS oonicre| te eoe eer | (ecacecr i peth, B20?, 288 
230.5 (4.45), (205-7) chl, aa 6 
280 (4.40), 
306 (4.16), 
! 363 (4.01) 
c151|—.,3-nitro- C,,H,N;03.Seecl41...... 241.21 | yend (al) A"! 1691164) ] retreterore st) geates csicsell salsiprapiacl [ioe « .|chls B207, 289 
9-nitroso- 255.5 (4.51), lig 6 
307 (3.99), 
332 (4.02) 
¢152|—,1-oxo-1,2,3,4- C,,H,,NO. Seecl41....... 185.23 | nd (dilal) 2" TTOTR wlerriteeccctlieversroreesuse ||  elsians aievel||ot. aas B21?, 275 
tetrahydro- 237 (4.21), 
308.5 (4.36) 

Qc153|—,9-phenyl- ...... C,,H,3N. Seecl41......... 243.31 jnd or pl (al) DS Te PAN eteeraccts.ayedl F sratecacs nce lllofe creme avacatttarens aav B20?, 282 
¢154|—,9-propionyl-....|C,,H,,;NO. Seecl41....... 223 2B NG wean eriacitcc SOD illowrsrtarsteted| lie, serauele er licdexsvccccore’ st] «ets peth 6 B20', 165 
c155|—,9-propyl-....... C,sH,5N. Seecl41......... 209.29 |nd (al) SOME Ml er eaiies Vreetasaer tl |slcrstarices Geel leccone Teste | acace | keacre| eA eee B20', 164 

Q c156 |—,1,2,3,4-tetra- C,2Hi3N. Seecl4l......... 171.25 |If (dil al) 120 S250 Wits sted |ecneseerat i MeOH v_ |B20?, 257 

hydro- A*' 227 (4.72), 190'° 
282 (3.97), 
290 (3.92) 
c157|Carbazone, 1,5- C,H;N: NCONHNHG,H; . |240.27 jog nd (bz), USTAR = Ei atarersisiciors lee oye lest Leveretesovalers i chlv B16?,9 
diphenyl- pr (al) 
A” ca. 470 
—|Carbinol ......... see Methanol* 
—|Carbitol.......... see Diethyleneglycol, mono- 
ethyl ether 
— |a-Carbocincho- see 2,3,4-Pyridinetri- 
meronic acid carboxylic acid 
c158 | Carbodiimide, GHIN:C:NC,Hy. sigacianss 19424 NE ttn Ba Fh.c0. TGS=1 70! 188 ema ae sarece|ieierare scare Ou eeg ee acl! Sil eaene rs B12?, 246 
diphenyl- 218°! 
—|Carbohydrazide ... | see Carbazide 
1 GlS9\ Carbon dioxide |’... [1CO, 04.5.0. b0 eee clalecielee ds AA OO ARs qa ore a9 LHR CTA POROUM) URTV REN Uh rar, clea lleverr| ficken’ leacachl pepegerl Kemeny excrete B3,4 
5.2atm)| sub (gas 
at 0° 
latm 
1.0310~2° 
(liq) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol form, we 
wt. | specific rotation 
and A,,,, (log ) 
Carbon diselenide 
c160|Carbon diselenide ..|CSez.........-- 00sec eee ee 169.93 | ye =A45:5 
2 c161| Carbon disulfide ...}] CS, ............e ee eeeeee 76.14 | A°x314(2.89), | —111.53 
319 (2.83) 
c162| Carbonic acid, bis- .]| OC(OCH,CH,Cl),........ TRE OSbea cx noe eleiase 8 
(2-chloroethyl) 
ester* 
c163|—,bis(3-chloro- C(O GH> CH, GH: Gl) parr ere 08 hemsrersieic ic eet ele! |lesckoe ewe 
propyl) ester* 
164] —,bis(2-ethoxy- OGWOCHSCH OG. Ha) 7 sata || 20024 |b ariciiacn esse isro|iemvaietee « « 
ethyl) ester* 
2 c165|—,bis(2-methoxy- | OC(OCH,CH,0CH;),..... L7SMO es Seeds eye, <isl| Ree ssess.5% 
ethyl) ester* 
c166|—,bis(2-methoxy- |Duotal................... 274.28 | cr(al) 89 
phenyl) ester* 
c166' | —,bis(3-methyl- OCIOCH; CH. CHUGH) a15 e | 202230 artes stants o| arsenals «0 
butyl) ester* 
c167|—,bis(trichloro- OOMCC i ae caanrrcasise 296.75 | cr (eth, peth) 79 
methyl) ester* 
Q c168|—,dibutylester*. ..| OC(OC,HS)2 ........20- es RIA PA aria cee anche, ool linc ae aes 
c169|—,di-rert-butyl OC(OC, HS) 3h. «<4 Naas 174.24 | cr (al) 40 sub 
ester* 
—|—,dichloride*..... see Phosgene 
Qc170|—,diethyl ester* ...|OC(OC,Hs)2 ..........45 VO Sel he crclc. otclenckch ORE —43 
—|—,dihydrazide ....| see Carbazide 
c171|—,diisobutylester .|OC(OC,H}), ...........-. 17424 NW ertetarcrenaiererci raat ctars of 
c172|—,diisopropyl OG(OC,Hb) Fy weaecmne ns oe 146219 Woe sce. carats Side 2| vostro s3:8 
ester* 
Qc173|—,dimethylester* .|OC(OCH;), ............-- 90.08 | Av! < 180 2-4 
Qc175|—,diphenylester* .|OC(OC,Hs), ............. 214.22 |nd (al, bz) 83 (88) 
c176|—,dipropyl ester*. . | CO(OC,H3), ............. LAG STO We visstera ese. erage ats 
QU GSH TT) | ——,Gl-2 CORY] OStOK ra oil eters Sonsee eal aust shtialaieaeieisysy< axord 242.28 |nd (al) 60 (57) 
Q'cl78\|—‘di-3-toly! esters.) oedeteeerielttete eeyelatw sone on ele 242.28 |cr (al) 50.5—1.0 
Pcl 79'\-—— died-tolyl ester . «fia utnme-sieawilsrnale Weare shee ca 242.28 |nd (al) 115 
—|—,ethylene ester. . . | see 1,3-dioxolan-2-one 
c180 |—,monoethyl mono} C,H;OCOOCH,CH,0C,HS§ | 190.24 |...........0.] eee eee 
2-butoxyethyl ester 
c181|—,monoethyl CHAZOCOOCGLH. tas cc vases NOB 12 Va asite-or asigsesss -14 
monomethy]l ester 
c182|—dithiolo-, OGISCUB aeons seciecen HSO;26u1¥eu Bis alee ave. 
diethyl ester 
cl83 strithio= 7712.5... SC(ISH) Ne wenaitties fe sce 110.22 |red ~30 
Qc184| Carbon monoxide ..|CO..................0005 28 OTe eis aaereys tates —205.06 
—| Carbon suboxide . . . | see Propadiene, 1,3-dioxo-* 
—|Carbon tetra- see Methane, tetrabromo-* 
bromide 
—|Carbon tetra- see Methane, tetrachloro-* 
chloride 
—| Carbon tetra- see Methane, tetrafluoro-* 
fluoride 
—|Carbon tetra- see Methane, tetraiodo-* 
iodide 
c185| Carbonyl fluoride ..|COF,.................... 66.00 errracineciansciess —114 
c186| Carbonyl sulfide . . . | Carbon oxysulfide.COS ....| 60.08 |............. —138 
—|Carbostyril ....... see Quinoline, 2-hydroxy- 
cl87\Carbothialdine 55.35.)|\.ch:.ceteen occ howccas dan 162.28 | cr (al) 120d 
2°” 243 (3.70), 
288 (4.11) 
—|Cardiazol......... see Metrazol 
Qicl88'| Al “Carene(al) sac yal sole sean eae aed 3624 Wepre aoe cae eee 
CISD (De eee ceeyers Isodiprene. 136224 1a] Scie. Gees 
CioHi,. See c188 A**° 220 (2.3) 
250 (0.92) 
6190) A'-Carene()) i ns2. Gee pe ee eae oe 136.24 |[a)3°+62.2 |........ 


—|Caricaxanthin..... 


see Cryptoxanthin 


b.p. 


Densit 
i & y 


1267°° 2.68242° | 1.8454?° 
465° 
46.257°° | 1.26322° | 1.63192° 
0128 
241 1.35063° | 1.4617° 
Pear Cale His aoa fein at hel (aise 
245-6758 | 1.04392° | 1.42277° 
112-3° 
230-279 | 1.09882° | 1.4204?° 
99-100° 
232.575! |0.90672° |1.41747° 
12200 
203769 Od Facts ¢ 
20772" 0.92512° |1.41172° 
96-716 
ET AA | Rare e Pei oot 
126 0.97522° |1.38457° 
19076° 0.91383° |1.40727° 
g5ie 
1477°° 0.91622° | 1.393229 
4312 
90-1 1.06942° |1.36872° 
3067°° MBSE SES a5 cc 
168'* 
1687°° 0.94352° |1.40087° 
59!5** 
CY Te heel ic ae AS So oo 
224— 0.97563 |1.4143?5 
4.4759 
107.2-  |1.0123° |1.37787° 
wee 
197 1.085'° |1.5237!8 
85-7'9 
S7d LAT ge re Cilla cp eraache 
191.477°90.4220-'440.00125 
the 0.7909 1° at0°/1 
atm 
a Kehoe PU ett ea ea Ey 
—128°° 
50759 8 10,0021 0 i ncryeteysets 
atl atm 
24 ote 
1.02837 


167°? 10.86027° 
44-5° 

168-97°° 10.85863¢ 
123-4709 


1677°7 = 10.84413° 
642° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-240 


Np | ___ sal Ref. 
other 
w eth] ace solvents. 


1.47597° 


1.4684°° 


1.4740°° 


i 


B3°, 366 
B3?, 139 


B3?,5 


B3?,5 
B3°, 17 
B3?,17 
B6?, 784 
B3?,7 
B3',8 
B3?,6 


B3°, 11 


B3,5 
B3?, 6 
B3?,6 


B3?, 3 
B6?, 156 


B3?,5 
B67, 330 
B6?, 353 
B6?, 380 
B3?, 14 
B3?,4 
B3', 84 


B3?, 161 
B1, 720 


B3?,9 


B3?, 104 


B27?, 687 


BS, 362 
E12A, 34 


E12A, 34 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS om 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


Synonyms and Formula Mol. 


Carminic acid 


CEcIST | Garminic acids... .. |}C23H oO isv. <2)... veeab de " red melpr(aq_ j|dat 136 
MeOH) 
[a]éis0 + 51.6 
(w, p=1) 
c192 |Carnaubyl alcohol. . |}CH;(CH,),,OH........... 438.81 
_— MW ee ee. see Isoquinoline, 6,7-di- 
methoxy-1,2-dimethyl- 
1,2,3,4-tetrahydro- 
193 Ignotine. B-Alanyl-D( —)- 226.24 260 
histidine 
26194 |—(L, +)........- CoHi4N,403.Seecl93...... 226.24 |nd (w-al) 246-S0d 
(a]2° +24.1 (308) 
(w,c =1.5) 
c195 |a-Carotene ....... a-Carotin. CygHs, ........- i red pl or pr 187.5 
(peth, ; 
bz—MeOH) 
[olca + 385 
(bz, c =0.08) 
A* 277 (3.26), 
340 (3.84), 
436 (4.92), 
458 (5.09), 
488 (5.03) 
196 |f-Carotene ....... B-Carotin. CaoH 5. 536.90 |red br hex pr 184 
Provitamin A. (bz—MeOH), 
red rh (peth) 
AP* 278 (4.30), 
364 (4.62), 
463 (5.10), 
494 (4.77) 
c197 |)-Carotene........ y-Carotin. CygHs,.........- i red pr (bz- 178 
MeOH), vt pr 
(bz-eth) 
APe'® 410 sh, 
435, 460, 
490.5 
— |B-Carotene, see Isocarotene 
dehydro- 
c199 |Carpaine(d)....... CosFiso NO abiinieblee cs cot 478.72 |mcl pr (al or 121 
ace) 
[a]3! + 24.7 
(al, c=1.07) 
¢200 | —,hydrochloride(d) |C,3H;,>N,0,. HCI. Seecl99. |515.18 }wh mclnd or pl |225d 
c201 |Carpiline......... Carpidine. Pilosine. 286.33 |pl (al), 187 
CieHigN203. pr (dil al or w) 
[a]2° + 35.9 
(al), +40.2 
(chl) 
—|Carvacrol ........ see Benzene, 2-hydroxy- 
4-isopropyl-1-methyl- 
—|o-Carvacrotonic see Benzoic acid, 2- 


acid hydroxy-6-isopropyl- 
3-methyl- 

. |see Benzene, 2-amino- 
4-isopropyl-1-methyl- 
202) Gamvemone dl) 3. cocccil mich tererishaiols aktoaltahaielselnye + os ; AA S20) ll cirentoarets 


2031 ins daog dass .Seec202......... 2h Td 20S ih | ase deen» 
Oe) Ceiveol ede tol | siadieie. V4 Madoss sats 26 |[a}}6+34.2 |........ 


c205 Didreade. save 866.6204 054.5505 HZONONG = 33.9 2 Ilenyardsisies 


AUG: Carveoleete! 4 Woaceiieahok dsuiteiser cu «nice ow lelee7.64; |naednee 


2 ¢207 SBN Fets ial siche Stal eho cto: cls. eho eisieiaioye(aiste 25 |[alsrgo +118 = |.......- 


. |Hexahydrocarvacrol....... 27 |(al3' +31.40 |........ 


209|—(I, neo) ......... CioH 200. Seec208......... 2Ttalee ai? Bel a... 


e210 Carvomemthione(d) alia. deco dene ofc cvciswsccses cle i (Ci, Ses le EI nee Seat 
A" 283 (1.43) 
BP C211) CarvOnaa)) A. 4)... <1] CALVON 3)... ister yiee cles caine aye 22a B O91 fsnecte ss. 
A" 235(3.93), 
318 (1.62) 
29 22 Sb |) A Bn SB a Me vecsccratavarauas , A" 235 (3.93), 


318 (1.62) 


m.p. b.p. 
ai, ee 


235.5— |0.92633° 


6.0782 
104/° 
232-478 
22 Aen 
107'5 
107!4 
90% 


0.92903° 
0.92747° 


0.93681* 


120° 10.92667° 


175 —779° 10824638 
7734 

222 0.89953° 
102'* 


217-87°° |0.90123° 


1028 


218-207*5|0.9075'* 


95-915 


23176 = 10.96083° 


104}! 


85° 


23178 = 0.964513 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-241 


1.4826?° 


1.4805 


14780258 ai lees nee 


1.48367° 


1.48097° 


1.4563"8 


1.4617?° 


1.4632?° 


1.454420 


1.499918 


1,50037° 


Se an 


ehie other 
c solvents 


s |chl, 
CS,v 
peth 6 


s |peths 
chl 6 


s |chls 
peth 6 


chl, 
AcOEt 6 


B10’, 776 


B1?, 472 


B257, 408 


B257, 408 


B30, 91 


B30, 87 


B30, 92 


B27°, 209 


B27’, 210 
B27', 612 


B7?, 128 


B7?, 130 


No. Name 
Carvone 
Qc213 |—O nao © 
c214|—,oxime(a,d)..... 
215 |—,—(a,)).......0. 
216 |—,—(B,d) .......- 
c217 |—,{(B,D.......-- 
e218 |—,—(dl) ......... 
c219 |—,dihydro-(d)..... 
(C220 |= (D) crates eraietciere 
— |-,tetrahydro-..... 
c221 | a-Caryophyllene .. . 
¢222 | B-Caryophyliene. . . 
c223 | y-Caryophyliene . . . 
c224 | Caryophyllenic 
acid (/, cis) 
225 | —(d,trans) 
c226|Caryophyllin...... 
.c227 | Catechin(cis’d).. .. 
c228 | —(cis,dl) ......... 
e229 |—(cis,I) .......... 
—|Catechol ......... 
—1|Caulophylline ..... 
c230 | Cedrene yc 
2 c231|Cellobiose(f)...... 
c232 |—,octa-acetate(a). . 
€233|—,—{B).......... 
—|-Cellosolve, acetate . 
c234|Cellulose......... 
c235|—,hexanitrate..... 
236 |—,pentanitrate. ... 
c237|—,tetranitrate..... 
c238|—,triacetate ...... 
c239|—,triethylether ... 
c240|—,,trinitrate....... 
c241|Cepharanthine... . . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
Synonyms and Formula | Mol. form, ae 
wt. | specific rotation 
and A,,,, (log «) 

GroHaGsSeeceilo.. +... 050/22) (ol? 62:46 5 iam or. 
4*' 235 (3.93), 

318 (1.62) 

D-Carvoxime(a). 165.24 |If (al) 72 
[a]b’ + 39.71 
(al, p =8.45) 

A" 234 (4.21) 

L-Carvoxime(q). 165.24 |mcl (dil al) 73.5 

C,oH,5NO. See c214 [a}i® — 39.43 
(al, p =4.33) 

C,oH,5NO. Seec214....... 165.24 |nd (dil al) 57-8 
[2]p + 68.3 (bz) 

GioHisNO: Seec214........7 165.24 |nd (al) 56-7 

dl-Carvoxime. GSA NE eee toe tie sie 93-4 

C,9H,;NO. See c214 

Auth cisatrocchir ae merek re els 152.24 |[a]p +17.5 Pe a 

Croc O.Seec219... =~ ae 152.24 |[a]20—19 nseise oe 
[o]3' —46.63 

see Carvomenthone 

(Ai BA 204.36 |[a]?°+1.04+0.3]....... 
(chl, c = 9.26) 

2280 (2.1) 

Crag traces isinec carn 204-30. aly 9-08 6 le caters/ale 

Isocaryophyllene. C,s;H24--- |204.36 |[a]}?-26.2 |....... 

Srovaleiistercters'sscceierasseaversusiesrevsts 186.21 |pr(w) 77-8 
[a]sas —7.4 

C,H,,0,.Seec224......... 186.21 |nd (cy) ei 81-2 
[a]2° + 35.3 (bz) 

Oleanolic acid. C39H,,03.... | 456.72 |nd or pr (al) 310d 
[a]2° + 83.3 
(chl, c = 0.9) 

4"! 207 (3.67) 
3,5,7,3’,4'-Flavanpentol, 290.28 |nd (w + 4) 96 (hyd) 
(one form). C, 5H ,40¢- (oJ + 18.4 177 (anh) 
(w, p = 0.9) 

C,5H,40,. Seec227........ 290.28 | nd (w +3) 212-4d 

Cis aO,o See C2272... =< cake 290.28 |nd (+4, w) 96 (hyd) 
[«]s280 —16.8 |177 (anh) 
(w-ace, p = 3) 

see Benzene, 

1,2-dihydroxy-* 

see Cytisine, N-methyl- 

(errs PAE oS eens 204.36 |[a]2°-91.3 |....... 

Glucose-f-glucoside........ 342.30 |cr (dil al) d 225 
[a]2° + 14.2 
> +34.6 

(w,c = 8, 15 hr) 
(mut) 
Octaacetylcellobiose. 678.61 |nd (al) 229.5 
C13H 30,9. Seec231 [a]2° +43.6 
(chl, c = 6) 
CygH3gQ19. Seec231 ....... 678.61 |nd (al) 202 (192) 
i [«]2° —14.7 
(chl,c = 5) 
see Acetic acid, 
2-ethoxyethyl ester 

Polycellobiose. (Cg5H 90s), . (162.14), wh amor 260—70d 

| 

Chief constituent of gun- (594.27). wh amor 160-70 

cotton. (Cy,H,4N5O22)x | ign 

(CHIN Ojo)sce mre. (549-28)5 whiamor)) © |/heencces 

| 

Constituent of collodion. (504.26), whamor i... 

(Cy 2HigNgOi2)x | 
(CEH Os) Seniesa 288.26). non-inflam 
yesh fl 
lp —22.5 
(chl) 
Ethyl cellulose. Triethyl 246.31), whnd (bz) 240-55 
cellulose. (C,,H,,05),. [o]2° +26.1 
(bz) 
Constituent of collodion. 459:28)2 why ee a Flac tee 
(C,2Hi7N30 46). 

GC gNLOnan shear 606.73 |ye amor pw 145-55 
nd(+1}bz, (anh) 
ace-bz) 103 (+ 
[ali +277 14bz) 
(chl) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-242 


b ; Solubility 
an Density Np Ref. 
other 
solvents 
23178 = |0.95933° |1.49887° chis B7?, 129 
98° 
ba cle wlcitiel| Sesscerere ee [emeeeiasie fiaisia.| S| (S| i Sie anni teleeenar B7?, 129 
PeOaac es 10140128 | Peerccce Bera ae ence bx e rs) 
1 Ne Rs cehtetbers Haves aiee . |OOSV B7', 102 
veasbopelbececose |eevceove | S |S) | S$) Qiihee ana B7', 102 
Sy en CITED ie a koe Ne B7', 103 
221-2 0.928'? 11.4724 |...}.<.] S | Sages | eee B7', 69 
221-2 0.925329 1.47172 | i |. 5.) (8) Si ieeeereeenee B7?, 81 
10418 
1231° 0.89052 |1,.50382° |... |..2 |. « ]eetaseete | veneneanane Am72, 
5350 
122135" 10.90752°) |1.49882° | i |... |. ceed an eee BS*, 1083 
130 —12*']0.89532° |1.496729 | acu |ccs |lee elf eee lB) teresa BS5*, 1085 
Sa eo gale | isverereiaieg jfieiaiscysieje's | S| 1800S isan ae B9?, 531 
Prana taies sofa | haus evareinxete ul "sxoaetones ete lig 6 B9?, 531 
Z280=308i i cs yout ill saeieteies oe Pyv B10?, 198 
sub (vac aav" 
MeOH s 
CCl, 6 
240-5 13443 |e eee aav B17?, 254 
lig 6 
chli 
Rpts. | EAT AN eee chli B17?, 256 
Lee Rae teese Alpes oan lig 6 B172, 255 
aav 
chli 
262-37©° |0.93422° |1.50347° ligs B5?, 350 
124-617 
secede se|leccacece focesccccd Soya init ihn: a B31, 380 
A vetelmaavarelwlltal 4) oermerehe || seerasae aie chl, B31, 382 
aav 
be ofetesecetelfenasceoie erode) | (axveroveratonete a] ate chlv B31, 383 
saarererevars 127 — 1G eter Cu(OH), .(NH3)4s 
oos i 
Saat 1.66 Seeaeeats PhNO,s 
eft: Cote 1.66 saaonser MeOH |i... se. 
eth-als 
Nocde aes 1.66 BARA SpA MeOH ait ont cree 
eth-als 
Re (ears ol Me SS ol Seana iS . |CICH,CH,Cl, 
chl, 
PhNO,, 
aas 
SAW Pre ae 1.66 olen .|MeOH, Rinrae eax 
AcOEts 
aas" 
5 Soeelicecll eRe: 2 AGIOS cl arn a ligi C49, 
1745 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ec es 


Synonyms and Formula 


Isohexacosane. 
CH;(CH;)2.4CH; 

see Hexacosanoic acid* 

see 1-Hexacosanol* 


see 1-Hexadecene* 

see Hexadecane, 1-amino-* 
see Hexadecane, 1-bromo-* 
see Veratrine 

CAH NO phe. eee 


245] Chalcone (/rans). . . | Benzalacetophenone. 
Benzylidene acetophenone. 
1,3-Diphenyl-2-propen-l- 


one. 


246 
247 


—,4,4'-dimethyl-. . . 
—,3,3'-dinitro- .... 


C,7H,.6O. Seec245......... 
C.,sH,6N,05. See c245 


o-Anisylideneacetophenone. 
Ci6H,402. See c245 


Cy6H 40,2. Seec245........ 


Cy6H 402. Seec245........ 


Piperonylideneacetophenone.|252.27 
C,6H,20; . See c245 


C,sHi,;NO3. See c245 


C,s5H,,NO;. See c245 


C,sH,,NO, . See c245 


C,sH,,NO, . See c245 


H,CH:C(NO,)COC,Hs.. 


see Azulene, 1 ,5-dimethyl- 
8-isopropyl- 

d-13(2-Cyclopenteny])tri- 
decanoic acid. Hydnocarpyl- 
acetic acid. C,,H;,0,. 

CigHs20). Seec257 5... 

see Benzene,5-allyl-1- 
hydroxy-2-methoxy- 

see Benzene, 1-allyl-4- 
hydroxy- 

Crea NO shine sah ccis eee 


. |Jervasic acid. 4-Pyrone-2,6- 
dicarboxylic acid. 


261 |—,diethylester.... 
262 |Chelidonine(d) .... 


C,;H,,0,. Seec200........ 


CooHyeNOsi. bcc scrsrcccee 


¢263 |—,hydrochloride(d)|C,,H,,NO,. HCI. See c262. . 
— |Chenodeoxy- see Cholanic acid, 32,72- 


dihydroxy- 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-243 


Color, 
crystalline i ee 
form. oP: Density 
specific rotation c other 
and A,,,, (log «) solvents 


Bi?, 143 


nd (MeOH-eth 
[a]? - 
[a]2° —47.5 (al 
A*' 280 (1.7) 
pa ye lf, pr, nd 
(peth) 
A" 228 (2.99) 
358 (3.39) 


H35, 
1270 


1.0712$? B7?, 423 


B7?, 441 
B7?, 429 


cr(MeOH) 

pa ye nd (aa) 
4*'247 (4.22), 
314 (4.45) 

yesh nd (peth 
or eth-lig) 
4*'252 (4.08), 
344 (3.83) 

yesh pl or pr 
(MeOH) 

ye nd (al) 
4*' 240 (4.09), 
344 (4.07) 

ye nd (al) 


B8?, 218 


con sulfs 


ooss 


B8', 579 


chl, aa, BS?, 218 


con sulfs 


79 (74) 


128 (122) B19?, 167 


pa br nd (al) 125 B7?, 428 
4*'210 (4.17), 
276 (4.29) 

nd (al) 4"! 287 
(4.32) 

ye nd (al or bz) 
4"'215 (4.11), 
290 (4.43) 

pa ye nd (al), 
pl (bz) 

A*' 210 (4.18), 
315 (4.48) 

ye pl (eth or 
bz-lig), cr (aa) 
A" 257 (4.21), 
313 (4.14) 


128-9 B7?, 429 


B7?, 429 


B7?, 429 


B7, 483 


plor if (al, aa) 
[a]p + 62 (chl) 


cr (peth) 


.|chls B27*, 563 


AcOEt 0 


cr (chl-MeOH), 
cr (al +1) 

rose mcl nd 
(al-w + 1w) 
4270 (4.0) 

pr, nd AMso# 
270 (4.0) 

mcl pl (al + lw) 
[e]J> +151 
(al, 1 %) 
AMecOu 239 
(3.92), 289 
(3.87) 

wh (w) 


B18’, 367 


B18", 367 


B27?, 615 


epdarefiie . | B27, 557 


No. 


c265 


272 


2273 


c274 


e275 


c276 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


Color, 
crystalline | 
form, mP. " P. Density 
specific rotation c c other 
and A,,,, (log «) solvents 


Name Synonyms and Formula 
Chimy] alcohol 
Chimyl alcohol . . . . | see Glycerol, 1-hexadecy] 
ether 
Chilorall 4.25 ocs%7.s see Acetaldehyde, trichloro- 
Chloralacetone- see Acetaldehyde, tri- 
chloroform chloro-, f, 6, 8-trichloro-tert- 
butyl hemiacetal 
Chloral forma- see Formic acid, amide, N(1- 
mide hydroxy-2,2,2-trichloro- 
ethyl)- 
Chloral hydrate. . . . | see Acetaldehyde, trichloro-, 
hydrate 
Chloralide........ 2,5-Bis(trichloromethyl)-1,3- | 322.79 | pr (al or eth) 116 PS NW NB eicieacic i B19', 656 
dioxolan-4-one. 147-8! 
Chloramphenicol. . . | see Chlormycetin 
Chloranil......... see 1,4-Benzoquinone, 
tetrachloro-* 
Chloranilic acid. . . . | see 1,4-Benzoquinone, 2,5- 
dichloro-3,6-dihydroxy-* 
Chloretone........ see 2-Propanol, 2-methyl- 
1,1,1-trichloro-* 
Chloroform ....... see Methane, trichloro- 
Chloroform-d ..... see Methane, deutero- 
trichloro-* 
Chloromycetin .. . .| Chloramphenicol. Synto- 323.14 |payeplornd |150.5—1.5|subvac |........ i Am 71, 
mycetin. C,,H,,Cl,N,0s;. (w), [o]2° +19 2458 
(al, c = 5), 
525.5 
(AcOEt) 
4278 (3.99) 
Chlorophylla...... CysH ZMgNiOsne cee 3 893.53 | bl bk hex pl 15023 BRO RT ateteats |! s.0%n0e-ered i i M, 245 
A** 440 (4.0), 
660 (3.9) 
Chlorophyllb...... CyopH rg MaENiOgieve one aks 907.51 | bl bk gr pw 120-30) FRR eed. welt. ns i M, 245 
4>* 460 (4.2), 
650 (3.6) 
Chloropicrin ...... see Methane, nitrotri- 
chloro-* 
Chloroprene ...... see 1,3-Butadiene, 2- 
chloro-* 
Chlorosulfonic see Sulfuric acid, mono- 
acid, ethyl ester chloride monoethy] ester 
Chlorpromazine .. . | Largactil. Thorazine. SIS-STMAZSO GS} Glo. 200-598 | ow. oee a 
C,,H,,CIN,S. 320 (3.5) 1931 
—,hydrochloride . . | C;,H,oCIN,S. HCl. See c268 | 355.33 | 4250 (4.5), 194= 7d) cca eitete | «0 cine cus i if creates CoO: 
300 (3.5) (180) 1931 
Chlortetracyline . . .| see Aureomycin 
Cholanic acid... .. . Ursocholanic acid. 360.59 | nd (a1), cr (aa) | 163=4 Ohetenws cel A225 e i). no tel wee E14, 170 
Co4H4002- [a]%° +21.7 
(chl) qor% sulf 
313 
(3.88) 
—,ethylester...... C1sH4,O,. Seec270........ 388.64 | If, nd (dil al) 93-4 QTE sh | ic au 0:4, 8 S| iecerelorarersra | sas |tetera | eee Am 77, 
[a]h? +21 (chl) 3308 
—,methylester ....]C,;H,,0,.Seec270........ 374.61 |nd[aJp>+23+2/87-8 |........]......5- i Am 77, 
(diox) 3308 
—,3a,60-di- Hyodeoxycholic acid. 392.56 | cr (AcOEt) 198-977 Ma insee stole ctoteelte C50, 
hydroxy- C24H490,. See c270 [a]2° + 37.2 5067 
(MeOH) 
45 % sulf 276 
(3.51), 380 
(4.18) 
—,3a,7 a-di- Chenodeoxycholic acid. 392.59 | nd (AcOEt-hp) | 143(119)|........].....00- 
hydroxy- Cr4H 00g. See c270 [a}2o +111 3377 
(al,c = 2.1) 
485 % sulf 272 
(3.58), 380 
(4.35) 
—,3,12-dihydroxy- | see Desoxycholic acid 
—,3,7,12-tri- see Cholic acid 
hydroxy- 
—,3,7,12-trioxo-. . .| see Dehydrocholic acid 
Cholanthrene...... Benz[jJaceanthrene........ 254.34 | pa yelf(bz-al) }174.5- |sub ~—s'i;s........... i BS5*, 2469 
A" 261.5 5.0d 210°? i 
(4.60), 274 
(4.60), 284.5 
(4.80), 295 
: (4.90) 
ie org CyyHye Seec275 ©... .c..5 270.37 | lf (MeOH) 155: |» Sad tenes] ote. PRE Sc | SE o ermine | Rae care BS*, 2429 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-244 = 


c277 


c278 


c279 


e280 


c281 


c282 


c283 


c284 


e285 


c286 


c287 


c288 


c289 


290 


e291 


292 


293 


294 


c295 


296 


Cholanthrene 
—,11,14-dihydro- 
20-methyl- 
—,20-methyl- 


A?*-Cholestadiene . 


A?->-Cholestadiene . 


A*-7-Cholesta- 
dien-3 f-ol 


A*-°-Cholestadien- 
3-one 


Cholestane........ 


—,3 B-hydroxy-.... 

3 B-Cholestane- 
carboxylic acid 

3,6-Cholestane- 
dione 


3a-Cholestanol .... 


3-Cholestanol ... . 


3-Cholestanone.... 


6-Cholestanone, 
3B-hydroxy- 

7-Cholestanone, 
3B-hydroxy- 


2-Cholestene 


5-Cholestene 


—,3 f-bromo- 


—,3f-chloro-...... 


5-Cholestene- 
3B, 7 p-diol 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


So 


Density 


Synonyms and Formula 


"Np 


Yon 


138-9 


C,,H,,. See c275 


nd (PrOH) 


C21Hyi,¢. See c275 yesh nd (bz) 180 
A" 327 (3.63), 
343 (3.79), 
359 (3.88) 

cr (eth-ace) 
[a]2? + 168.5 
(eth, c = 1.5) 
2°! 276 (4.04) 

wh nd (al) 
[a]2° — 129.6 
(chl, c = 3) 
Ae 193 (2.50), 
228 (4.23), 
235 (4.27), 
244 (4.07) 

pl(+1w, eth- 
MeOH) 
[ol5*® +115 
(chl, c = 2.5) 
At" 262 (3.99) 
ye pr 
[a]#° +31 (ch) 
A"! 284 (4.36) 
sc or pl (eth-al, 
ace, AcOEt) 
[a]2° + 30.2 
(chl, ¢ = 2) 
Aalins 


68.5 


26013 0.9251°° 


384.65 


7-Dehydrocholesterol. 
Provitamin D; .C,,H,4,0. 


80-80.5 0.90908 |1.48878 | i | 6 


see Cholestanol 
C,3H4,0,. See c283 416.70 | nd, [a]?> + 28.8 
(chl, c = 1.7) 
nd, [a]?° +8.9 
(c = 0.98) 
AMcOH 995 
(1.75) 
nd (al) 
[a]2° + 34 
(chl, c = 1.1) 
If (al +1 w) 
pr, pl (MeOH) 
[a]2? + 24.2 
(chl, c = 1.3) 
nd or If (al) 
[a]p +42 
(chie:= 2.12) 
A*' 280 (1.86) 
nd (al) 
[a] p — 3.0 (chl) 
pl, [a]3? — 34 
(chl) 


C,,H4402. See c283 400.65 


388.69 


Epicholestanol. Epidihydro- 
cholesterol. C,;H4,0. 
See c283 
Dihydrocholesterol. 
3 B-Hydroxycholestane. 
C,,H 4,0. See c283 


141-3 
(146) 


388.69 


Zymostanone. 386.67 128-30 St 


C,7,H4.O0. See c283 


6-Ketocholestanol. 402.67 150-1 
C,7H460,. See c283 

7-Oxocholestanol. 7-Keto- 
cholestanol. C,,H4,O2. 
See c283 


Neocholestene. C,7H 4. 


402.67 165-8 


esate 75-6 2 6.5 ota) FR eno eee koa fener S| fees 


nd (eth-ace 
oral) 
[a]p +66 
(c = 1.65) 
Aai205\(ae15) 

wh pr or nd (al) 
[alti sG:s 
(chl) 4°” 193 
(3.91) A" 206 
(3.32) 

mel If (al) 
[olf —19 
(bz, c = 0.4) 
2*' 209 (3.72) 

nd (al or ace) 
[«]2° — 26.4 
(bz), —33.3 
(chl) 42! 207 
(3.52) 

nd (ace or 
AcOEt) 
[a]3° —11.9 
(chl, c= 1) 

wh nd (eth) 
[o]2? +7.2 
(chl, c = 2) 


Cholesteryl bromide. 449.57 


Co,HysBr. See c292 


Cholesteryl chloride. 405.12 


C,,H45Cl. See c292 


Cholesteryl iodide. 496.57 


Co ,HysI. See c292 


402.67 177-8.5 


7B-Hydroxycholesterol. 
C,7,H 4602. See c292 


1459-095 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-245 


lubility 


b other 
ace} 021 solvents 


-| OOSS 


.|chly 


Ref. 


BS5*, 2429 
BS°, 2484 


chls BS5?, 1428 


chl co 
ligv 


BS5°, 1429 


B6*, 2819 


J1956, 
627 


BS5°, 1133 


B3?, 2135 


B6*, 2131 
con sulfs 
MeOH 6 


BS5?, 1323 


chls BS°, 1327 


CS, Vv 
aav" 
chls 


B5*, 1324 


chl 
ligs 
EtOAc s* 


BS5°, 1328 


B6*, 1328 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


rr 
Density 
other 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and 4,,,, (log «) 


°C 


1-Cholesten-3-one 


1-Cholesten-3- 
one 


2 c298| 4-Cholesten-3- 
one 


299] 5-Cholesten-3- 
one 


—| Cholesterilene..... 
Qc300| Cholesterol ....... 


2301 


c302|—,benzoate....... 


¢303| —,hexadecanoate. . 


—|—.,7f-hydroxy-.... 


—| Cholestery] 
bromide 
—| Cholestery] 
chloride 
¢304| Cholestrophane. ... 


2 ¢306 


2Q ¢307| —,O-acetyl-, 
bromide 


Q c308| —,—,chloride..... 


2.309) —,O-benzoyl-, 
chloride 

2 c310| —,carbamate, 
chloride 


—|—,2-phenyl- ...... 
—| Chromotropic 
acid 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C,;H4,O. Seec292......... 


see 3,5-Cholestadiene 
A>-3 B-Cholestenol. Cho- 
lesterin. C,,H,,.O. 


Cholesteryl acetate. 
C2oH4302. See c300 


Cholesteryl benzoate. 
C34H5,0,. See c300 


Cholesteryl palmitate. 
C43H7.0,. See c300 


see 5-Cholestene-3 f, 
7 B-diol 

see 5,7-Cholestadien- 
3p-ol 

see 5-Cholestene, 3 - 
bromo- 

see 5-Cholestene, 3 f- 
chloro- 

Dimethylparabanic acid. 
Oxalyldimethylurea. 


Cholanic acid. 3a, 7a, 12a- 
Trihydroxy-5 B-cholanoic 
acid. C,,H4,05 


Trimethyl (2-hydroxyethyl) 
ammonium hydroxide. 
+ 
(CH); NCH,CH,0H.OH~ 
Acetylcholine bromide. 
Progmoline. 


+ 
(CH3);NCH,CH,0,CCH,.Br- 

Acetylcholine chloride. | 181.66 
(CH;);NCH, CH,0,CCH;j. cl” 


+ 
(CH3);NCH,CH,0,CC,Hs. 


226.12 


243. 74 
(CH,);NCH,CH,O, CNH,.Cl~ 


.| see Bebeerine(d.) 


Dihydrobenzopyran ....... 


a-Benzopyrone. 4-Oxo-1,4- 
chromene. 


146.15 


see Flayone 

see 2,7-Naphthalene disul- 
fonic acid, 4,5-di- 
hydroxy-* 


nd (dil ace 99-101 
oral) (95) 
(a]2° + 88.2 
(chl) A" 231 
(3.99) 

nd or pl (al) 
[a]2*? +92 
(chl, c = 2.01) 
A®* 241 (4.26), 
314 (1.65), 
323.5 (1.69), 
349 (1.53), 
367 (1.15) 

If (al) 

[a]? —4.3 
(chl) A" 285 
(2.00) 


rhor tel If 148.5 
(al + 1w), (anh) 
nd (eth) 

[«]2° — 31.5 
(eth, c = 2), 
— 39.5 (chl, 
c =2) A" 206 
(3.53) 

wh nd (ace or 
al), [ol — 
(chl, c = 2) 
A" 197 (3.89) 

wh nd, [a] — 13. 
(chl, c = 0.9) 
42! 230 (4.16) 

wh nd (eth or 
al), [a]?° — 
(chl, c = 2) 


If or pl (w or al) | 155.5 


rh (eth), tetrrh | 198 (anh) 


(w or dil al + 
lw), cr (al +1) 
[alé? +37 
(al, c = 0.6) 
JOS % sult 318 
(4.16), 377.5 
(2.71) 


UP ee MB 


hex pr (dil al) 


yesh nd 


pr (ace-al) 


hyg pr or pw 


4™* 276 (3.33), 
284 (3.43) 

nd (peth or w) 
A" 274.5 
(4.20), 312.5 
(3.91) 


C-246 


(150.1) 


B6°, 2607 


B6°, 2630 


E14, 53 


B6*, 2640 


B24’, 265 


E14, 191 


B4?, 720 


B4?, 724 


B17, 52 
B17', 170 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ae cone! 


Color, 
crystalline a 
No. Name Synonyms and Formula form, Density 
specific rotation other. 
eae BOSE Cems 


Chrysammic acid 
—| Chrysammic acid . .| see 9,10-Anthraquinone, 
1,8-dihydroxy-2,4,5,7- 


tetranitro-* 
—|Chrysaniline...... see Acridine, 2-amino-5(4- 
aminophenyl)- 
—| Chrysanthemum- see Cyclopropanecarboxylic 
monocarboxylic acid, 2,2-dimethyl-3(2- 
acid methylpropenyl)-* 
—|Chrysanthemumic | see Cyclopropanecarboxylic 
acid acid, 2,2-dimethyl-3(2- 
methylpropenyl)* 
—|Chrysazin ........ see 9,10-Anthraquinone, 
1,8-dihydroxy-* 
—|Chrysazol ........ see Anthracene, 1,8-di- 
hydroxy-* 
0c313)|Chrysene......... 1,2-Benzophenanthrene. 228.30 |red bl fir rh pl EGS 8 a oe sini i 6 | 6 |tos" B5°, 2380 
Benzo[a]phenanthrene. (bz, aa) s"| CS, 
A"! 222 (4.55), aaé 
258 (4.96), 
268 (5.20), 
295 (4.08), 
320 (4.12), 
344 (2.81), 
353 (2.57), 
361 (2.80) 
c314|—,5,6-dimethyl- ...|C.9H,,.Seec313.......... 256.35 | plornd (bz-al) — Vi top| eee | OSES ee DF aS Web lioee ...|CS2, BS?, 2418 
A"! 228 (4.3), aas 
272 (5.0), 
330 (4.1), 
345 (2.8) ; 
c315|—,1-methyl- ...... GroklieqS€O C313 ty cre s eeysps 242.32 |If (hx, bz,to) | 256.5—7.0|sub 130— | --------]----++-+] 1] S ]...]... see] wee eens BS?, 2395 
43' 259 (4.54), 
281 (4.81), 
292 (4.89), 
302 (3.97), 
337 (3.81), 
352 (3.87), 
390 (2.87) 
c316|—,2-methyl- ...... CyoH 4 1SeeC313 fe ais acc sien}. 242.32 | If (bz-al) S30 AE RES | Nonctesocels ote Pracsrorcttieress He | SSt ll cece eves] evevs aas BS5°, 2395 
c317|—,3-methyl- ... |C,,Hi4. Seec313.......... 242.32 | If (bz-peth) $53.5 | Pee lh SE REET. || occ craenax Beth B iferess| Repel) s.0.s\f\o.0.0 ebro B5°, 2395 
A” 268 (4.9), 
275 (5.1), 
297 (4.1), 
324 (4.1), 
355 (3.0) 
—|Chrysin.......... see Flavone, 5,7-dihydroxy- 
—|Chrysoidine....... see Azobenzene, 2,4- 
diamino- 
—| Chrysophanic see 9,10-Anthraquinone, 
acid 1,8-dihydroxy-3-methyl-* 
31S || S,OMoRVO= sf |] s cyetovecevete so kelere ole ivscia eyererchs 258.28 | red nd (bzor Ke Te Se aocise ol to ricer i eS sults. B7*, 760 
quinone to), lfor pl aaoé 
(aa) A*'** 250 to 6, s" 
(4.5), 385 
(3.75) 
C3191 6-42-Chrysosy ee is ose oleic: siscleishednera.seeiers 258.28 |red yend (aa) | 288-90d |... 2255). sc.0ce. |aceweene i sotite Wem Bil vase. aas" B7', 441 
quinone 
—| Cinchomeronic see 3,4-Pyridinedicarboxylic 
acid acid 
¢320| Cinchonamine..... Cpoklo, MnO ite ee enti. 296.42 (sh nd (al), orh) | 166.194) ] oo icc cw fine ese cinte Pcesencas i sek 2S), ORES B23, 358 
pr (MeOH) 
[a]? + 123 
(al, c = 0.66) 
A*' 230 sh 
(4.2), 282 
(4.0), 292 
(4.0) 
¢321| Cinchonicine...... Cinchotoxine. C,,H,,N,0 ..| 294.40 |ndorpr(eth) [58-60 |........]ecceeee efor ereeee i v |v ichlv B24?, 100 
[a]b° +48 
(al,c = 1) 
c322| Cinchonidine...... Cinchovatine. «-Quinidine. | 294.40 | orh plor pr (al) [Sue sub © a l|Watmisinsae eaves ck i Peel i PY, B23?, 373 
C,9H2,N,0. [a]2° — 109.20 chl, 
(al, p = 1) MeOH s 
AmPH=1 305 pethi 
sh (3.81), 315 
(3.87) 
c323|—,bisulfate....... C,9H22N,0.H2SO,.5H,O. |482.56 |mclpro* 9 fee eee fect ween ele ce reece | eee eeeee|] VL V Joos] ane Bini vedbtibis 3 s10 B23, 441 
Seec322 (a]p — 110 (al) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-247 


No. Name 


Cinchonidine 


¢324 |—,hydrochloride . . 


c325 |—,sulfate......... 


c326 | -Cinchonidine . . . . 


2¢c327|Cinchonine ....... 


c328 |—,bisulfate....... 


329 |—,dihydrochloride 


¢330 |—,hydrochloride . . 


e331 |—,nitrate......... 


e332 |—,sulfate......... 


— |Cinchoninic acid . . . 


—|Cinchopene....... 


¢333 |Cinchotine........ 


Q c334 |1,4-Cineole ....... 


335 |1,8-Cineole ....... 


c336 |Cineolic acid(d).. . . 
RCM = (Ue nee teas 
C338 | (Do. vnc cee ces 


2339 |Cinnamaldehyde. . . 
(trans) 


20340 |—,oxime (syn)..... 
c341 |—,4-hydroxy-3- 
methoxy- 

342 |—,4-methyl- ...... 
c343 |—,a-methyl- ...... 


344 |—,2-nitro-........ 


— |Cinnamalmalonic 
acid 


¢347 |Cinnamic acid 
(cis) (1st form) 


©348 |—(cis) (2nd form). . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


fin Ref. 
other 
BOSecr=3 


Color, 
crystalline 
Synonyms and Formula Mol. form, 
Wt. | specific rotation 
and A,,,, (log « 
C,oH2.N,0.HCI1.H,0. 348.88 |wh pr (w) 
See c322 ed Fe Ua 
(w,c = 1.2) 
(C,9H2,N,0),.H,SO,.6H,O0 mcl eff nd 
See c322 794.97 | (al +2w) 
[aJi*-5 —97.9 
(w.c = 1.2) 
(Gna SCs POhwonsooaebonss 294.40 |pr orlf(al or 
dilal) 
[a]z*° — 126.6 
(al,c = 0.5) 
C,9H22N,0. Seec322 ...... 294.40 |nd or mel cr (al 
(a]i,” + 229 (al) 
APH SESS 
(3.71), 300 
(3.57), 313 
(3.40) 
C,9H,.N,0.H,SO,.4H,0. |464.53 |rh oct (w) 
See c322 [oJ i + 195 
(w.c = 2) 
C,9H22N,0.2HCI. See c322. |367.32 |pl, [aJj' + 205.5 
(w, c = 3.6) 
C,9H2,N,0.HC1.2H,0. 366.89 |mcl 
See c322 [a]é° + 133.6 
(chl, c = 1.4) 
C,,.H,,N,0.HNO;.4H,0. |366.42 |mcl (w) 
See c322 
(C,,H22N,0),.H,SO,.2H,0 rh pr (w) 
See c322 722.91 | (a]b° +169 
(w,c = 1.4) 
see 4-Quinolinecarboxylic 
acid 
see 4-Quinolinecarboxylic 
acid, 2-phenyl- 
Hydrocinchonine. Pseudo- |296.42 |pr 
cinchonine. C,o.H,4N,0. [a]! + 203.4 
pean = L298 
(3.67), 308 
(3.85), 314 
(3.87) 
p-Cineole. 1,4-Epoxy-p- 154,260 oc cena deme 
menthane. 
Cajeputol. Eucalyptol. 54 2G ireals avtcee eteie os 
Tetrahydro-2,6,6- 216.24 |cr(w +1) 
trimethylpyran-2,5- [o]2° + 18.6 
dicarboxylic acid. (w, p = 8.21) 
CoH 605. Seec336........ DU G24 cote civdt nore 
C,oH605.H,O. See c336 ... 1234.25 |rh(w +1) 
[a]? — 19.1 (w 
Cinnamic aldehyde. 132.17 |yesh 


B-Phenylacrolein. 
3-Phenylpropenal (trans)* 
C,H;CH:CHCH:NOH.... |147.18 
Coniferaldehyde. Ferulalde- |178.19 
hyde. C,9H,,0;. See c339 


C,o0H 00. See c339......... 146.19 
C,H;CH:C(CH;)CHO..... 146.19 
C,H,NO3. Seec339........ 177.16 
C,H7NO3. Seec339........ 177.16 
C,H7NO3. Seec339........ 177.16 
see Heptanal, 
2-benzylidene-* 
see Malonic acid, 
cinnamylidene (trans) 
see Cinnamic acid, benzyl 
ester 
Isocinnamic acid. cis- B- 148.17 
Phenylacrylic acid. 
C,H,02. Seec347 ......... 148.17 


4291 (4.40) 


nd 4*' 290 (4.3) 
cr (bz) 


ye If (dil al) 
ye /*' 280 (4.3) 


nd (eth or al) 
A" 250 (4.3), 
280 sh (4.0) 

ye nd (w), pr 
(al), cr (aa) 

nd (woral) 
4°" 295 (4.3) 


mel pr (w) 
A*' 263-5 
(4.0) 

lo mel pr (lig) 
4°! 267 (3.98) 


) 


)|255 (265) 


) 


Density 


0.899779 |1.45627° 


0.92677° |1.45867° 


1.04972 |1.61957° 


1.040737 


(1.391729) 
RRARG UNG heen swoon caoes Vials 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-248 


1.60574) ieee al 


B23?, 373 


B23?, 373 


B23’, 131 


B23?, 369 


B23?, 371 


B23', 133 


B23?, 370 


B23, 430 


B23?, 371 


B23?, 356 


B17’, 32 
B17’, 32 


B18, 322 


B187, 285 


B18, 322 
B7?, 273 
B7?, 278 


B8, 288 


B7, 369 
B7’, 291 
B7?, 281 


B7?, 282 


B7?, 282 


B9?, 393 


B9?, 393 


Name 


Cinnamic acid 


349} —(cis) (3rd form) . . 
Q.c350| —(trans)......... 
Qc351|—,allylester ...... 
Qc352|—,amide(trans) 

c353|—,anhydride(trans) 
2c354|—,benzyl ester 

(trans) 
c355|—,chloride(trans). . 
c356|—,ethyl ester(trans) 
c357|—,isopropyl ester 
(trans) 
358 | —,2-methoxy- 
phenyl ester(trans) 
Qc359 |—,methyl ester 
(trans) 

360 |—,nitrile(cis)...... 

c361|—,—(trans)....... 

362 | —,2-octyl ester 

(trans, d) 

c363 |—,—(trans, dl).... 

0364 |—,—(trans,1)..... 

c365 |—,phenyl ester 

(trans) 
Q c366 | —,p-phenyl- 
phenacyl ester 
(trans) 
c367 |—,propyl ester 
(trans) 
368 | —,4-ureidophenyl 
ester (trans) 
2.¢369 | —,a-acetamido- 
(trans) 
¢370|—,2-amino-(trans) . 
e371 |—,3-amino-(trans) . 
0Qc372|—,4-amino-(trans) . 
c373 | —,2-benzamido- 
(trans) 

374 |—,3-benzamido- 
(trans) 

375 | —,4-benzamido- 
(trans) 


c376 


377 


c378 


c379 


—,a-bromo-(cis) .. . 


—,—(trans)....... 


—, p-bromo(cis)... . 


—,—(trans) 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Allocinnamic acid. Isocin- 
namic acid. C,H,O,. 
See c347 


Color, 
crystalline 
form, 
wt. 


and J,,,, (log «) 


148.17 | mcl pr 1*! 266 


(3.99) 


trans- B-Phenylacrylic acid. 148.17 | mel pr (dil al) 
trans-3-Phenylpropenoic 23'210 (4.24), 
acid.* 215 (4.28), 
221 (4.18), 
268 (4.31) 
Allyl cinnamate 188.23 Wo coe ete ax © 
C,H;CH: CHCO,CH,CH: CH, 
Cinnamamide. 147.18 | nd (bz) 
C,H;CH: CHCONH, A273 (4.4) 
(Cs5H;CH:CHCO),0...... 278.31 |nd (bz oral), 
pr (al) APet® 
290 (4.69) 
Benzyl cinnamate. 238.29 | pr 
Cinnamein. 
C,;H;CH: CHCO,CH,C,H; 
Cinnamoyl chloride. 166.61) | Mienctccstersieicers ss 3 
C,H;CH: CHCOCI 
Ethyl cinnamate. 176.22 | A" 216.5 (4.14), 
CsH;CH: CHCO,C,H; 222 (4.09), 
277 (4.30) 
C;H;CH: CHCO;CH(CH;), | 190:25 })........ 0200. 
o-Anisyl cinnamate. 254.29 |wh nd (al) 
Guaiacol cinnamate. 
Methyl cinnamate. 162.19 |cr (peth or dil 
C,H;CH: CHCO,CH, al) A"'217 
(4.22), 223 
(4.14), 278 
(4.37) 
Allocinnamonitrile. cis-Cin- | 129.16 | 4273 (4.22) 
namonitrile. cis-Styryl 
cyanide. C,5H;CH: CHCN 
GH CHS CHEN ..uer cede L29AG Wows sere stecrces 


C,;H;CH: CHCO,CH(CH;)(CH,);CH; 


C,H;CH 


C,H;CH 


| 260.38 | [a)4’ +40.19 
:CHCO,CH(CH;)(CH;);CH; 
| 260.38 | 


C,H;CH: CHCO,C,H,; PBL PA Berea ag a8 

Fo. 01 SECC GRA I Cia TOE HOPRCRCAD © DAZ AO alee cietecisetetnete 

C,H;CH*CHCO;CH,CH{CH, i... eee 
190.25 

20 diotiaty saeco shee uuercobaes ee b 282.30 | wh 

C,H;CH:C(NHCOCH;)CO,H cr(+2w) 


C,H,NO,. See c350 
C,H,NO,. See c350 


C,H,NO>2. See c350 
C,.Hi3NO3. See c350 


Ci6Hi3 NO; . See c350 


C,,.H,3NO3. See c350 


a-Bromoallocinnamic acid. 
C,.H;CH: CBrCO,H 
C,H;CH: CBrCO,H 


£-Bromoallocinnamic acid. 
C,H;CBr: CHCO,H 


C,H;CBr: CHCO,H 


4"! 273 (4.36) 


ye nd (w) 

pa yend (wor 
al) 

ye nd (wor al) 

nd (al) 


nd (AcOEt) 
If (aa), nd (ace) 


If (w), pr (chl) 
A*' 206 (4.03), 
257 (4.16) 

nd (w) 4"! 206 
(4.1), 217 
(4.05), 273 
(4.19) 

nd (bz), pl (al) 
A*' 205 (4.3), 
230 sh (3.93), 
267 (3.74) 

pa yend or pl 

(w), pr (ch) 

A*' 205 (4.2), 

263 (4.07) 


specific rotation 


(133) 
aR Je. hake 286d 
1631’ 
148.0-8.5]........ 
(cor) 
138136) (oo 2.aet 
39 (34)  |350d 
2445 
37-8 25T:SES: 
1311! 
N2{6:5))e Henles7e8 
14415 
irereveferacets 268-70 
153—5?° 
13O\? £2e)las ORES. 
36.5 261.97°° 
12742 
—4.4 249 
1393° 
22 263.8 
134-61? 
Pes eR 21878 
eesti ial acy 240°° 
21376 
Steers ae 21178 
72.5 205-715 
182.51 Sievers. 
Sor tee 28578° 
204} Cr AiAaas ots 
185-6 ss bord be 
(+2w) 
193-4 
(anh) 
158-9d ).29.5).085 
185 (181))| 2 Aree. 
175-600 Ue fe Sse 
191-3 | oa eve de 
229 Phases BT OAS. 
Zadeh 
T20=1 «POS AN A. 
131—2 (OO Wi eS Vs. 


Density Np 


1.24754 


1.048? 


1.10915 


1.161735 |1.61442-5 


1.04913° |1.55982° 


1.03207° |1.54557° 


1.58437° 


1.03042° |1.60137° 


0.96453° |1.51457° 


0.971537 


0.969237 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-249 


Solubility 


other 
bz 
solvents 
ele Vialicse| C8 Sach) 
ot to, 
MeOHs 
lig, 
pethi 
Pill Sv dco He cad) ss-<; \oanannlite a. 
oe] viv CS,Vv 
He let VES ate cuaverce tee 
s" 
1 SS2|| FSi call cera |fteeaiern ba 
Lo lyst CGly; 
ligs 
15/78 |) va) (Vv ||| ‘soos v 
re (ut Wy {led | ete Isp henace, Seer 
1 s | s |chls 
Dv lv a} «8:4 284] 008 V 
dwlt:s Vir brattieanetit ds 
Las Baal sears eteeter orth ts 
i s |chls 
i s |chls 
i s |chls 
eeest| aces s Ce eens et 
vt [eases eee Reise? | Pears eects 
Pues oo | FRR Weer eeceett 
Suit <allostacak|| « raiiaetenmeh- ds 
SR a Sad a Bea teckcall ono nats ohare 
Cae ll aig | Xt ac, 
alk s 
SOP SPM ASP eee Masa |store. test cers 
o aas' 
00s 6 
s" s | 6 |aas 
6 v' | s jaav" 
coe led) s |CS.s 
v' | co} s Sil\waatacriaete 
Opoull Ss 6 |chls 
s" 
alos s" |1CS,6 


Ref. 


B92, 393 


B92, 377 


B9?, 387 
B9?, 391 


B92, 390 


B9?, 388 


B9?, 390 


B9?, 385 


B9?, 387 
B9?, 389 


B9?, 384 


Am 58, 
2428 


B9?, 392 
B9', 229 
B9', 230 
B9', 229 
B9?, 387 


Am 52, 
3719 


B92, 387 
C52, 


10721 
B10?, 471 


B14’, 316 
B14’, 316 


B14’, 317 
B14', 617 


B14', 618 
B14', 619 


B97, 399 


B9?, 398 


B9?, 398 


B9?, 397 


No. Name 


Cinnamic acid 
380} —,2-carboxy- 
(trans) 


381 |—,3-carboxy- 
(trans) 

382 |—,4-carboxy- 
(trans) 
c383|—,a, B-dibromo- 

(cis) 


c384|—,2,4-dihydroxy- 
(trans) 


c385|—,2,5-dihydroxy- 
(trans) 


Q c386| —,3,4-dihydroxy- 
(trans) 


¢387| —,3,5-dihydroxy- 
(trans) 

388 | —,2,3-dimethoxy- 
(trans) 

c389| —,2,4-dimethoxy- 
(cis) 


¢390| —,—(trans)....... 


c391| —,2,5-dimethoxy- 
(trans) 


2 .c392| —,3,4-dimethoxy- 


(trans) 


c393|—,3,5-dimethoxy- 
(trans) 

2 ¢394| —,3,5-dimethoxy- 

4-hydroxy-(trans) 


¢395|—,a-ethyl-(cis) .... 


c©396|—,—(trans)....... 
.¢397| —,2-hydroxy- 
(trans) 


2.398 | —,3-hydroxy- 
(trans) 

2.¢399| —,4-hydroxy- 
(trans) 


2 c400] —,4-hydroxy-3- 


methoxy-(frans) 


c401 | —,4-isopropyl- 
(trans) 
2 c402 | —,4-methoxy- 


(trans) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Synonyms and Formula 


B(2-Carboxyphenyl)acrylic 
acid. v, h-Styrenedicar- 
boxylic acid. 

C,oH,O,. See c350 

CyoH,O,. Seec350........ 


C,5H,0;,. Seec350........- 


G.H,CBr:CBrCO,H ee...) 


Umbellic acid. 
CoH,O,. See c350 


C,H,0,. See c350 


Caffeic acid. CjH,O,. 
See c350 


CyH,O,. See c350 


C,,H,,0,. Seec350........ 


C,,H,,0,. See c347 


C,,H,,0,.Seec350........ 


C,,H,,0,. See c350 


C;,H;,0,..Seec350....---- 


C,,H,20.4. Seec350........ 
5-Methoxyferulic acid. 
Sinapic acid. 
C,,H,,0;. See c350 


a-Benzalbutyric acid. 
C,H;CH:C(C,H,;)CO,H 

C,H;CH:C(C,H;)CO,H... 

trans-o-Coumaric acid. 
C,H,O;. See c350 


trans-m-Coumaric acid. 
C,H,03. See c350 


trans-p-Coumaric acid. 
CyH,O;. See c350 


Ferulic acid. 
CoH 00,4. See c350 


Cumylideneacetic acid. 
C,,H,,0,. See c350 
CyoH1903. Seec350........ 


192.18 


180.17 


180.17 


180.17 


180.17 


208.22 


208.22 


208.22 


208.22 


208.22 


208.22 


224.22 


176.22 
176.22 
164.17 


164.17 


164.17 


194.19 


Color, 
crystalline 
form, 
specific rotation 
and J,,4x (log €) 


pr or nd (w) 
42" 220 (4.18), 
272 (4.18) 


nd (ace-lig) 
pw 


ye pr or pl(chl 
or lig) 
2*' 205 (4.3), 
236 (4.06), 
288 (3.47) 

yendor pl 
[MeOH 2 1 if 
(4.1), 286 
(4.0), 324 
(4.1) 

ye cr (w), cr 
(dil al + lw) 
{Meo 220 
(4.1), 274 
(4.2), 350 
(3.8) 

ye pr or pl (w) 
2*' 244 (4.05), 
299 (4.18), 
326 (4.27) 

nd (w +4) 


nd 


nd (al) AMsO# 
217 (3.9), 
271 (3.9), 
310 (3.9) 

nd (w or dil al) 
AMcOH 217 
(4.1), 244 
(4.1), 286 
(4.2), 322 
(4.2) 

pa ye or ye-gr 
nd (w) jMcOH 
223 (4.1, 
274 (4.2, 
340 (3.8) 

nd (w, dilal), 
pa ye pw 
(dil aa) 
4*' 220, 258, 

290, 318 
nd (w) 


pa ye nd (al) 
A*' 225 (4.0), 
240 (4.0), 
320 (4.2) 

nd (w) 


nd (w) 

nd (w) 
A” 274 (4.26), 
325 (4.00) 

pr (w) 4° 
277 (4.29), 
319 (3.70) 

nd(w* +1), 
cr (w*) 
A*' 227 (4.09), 
312 (4.36) 

pr or nd (w) 
A*' 234 (4.10), 
296 (4.09), 
323 (4.22) 

pr (bz) 


wh nd (al) 


— 


other 
solvents 


Density 


PA ele rears rics: PRADO OOO fom.cro ince B9?, 641 
DTSZ64) 5 lore stereceetelll Srererer~ 257078 i B92, 642 
358d SUD fee essere) cauaetored| pec B9?, 642 
>350 

100 N2ASSS) SE Ai ei| syaesrnces B97, 401 
260) Pah Fe vets teuers B107, 293 

(darkens 

at 240) 
DOF wllieeicvaisteyihs Octet ll <c/e, ceverore erate B10, 435 
2250. Als iatsteirnss ceil evsyriecsvavekes| a reccrantate B10?, 294 

(200) 
2AS=G6. Ni Xoeereray hte fers, t59-2 eet |e neuer B10?, 297 
TBOST WU Tecte rele ete dexesevnsd 2 che || | scoleherenspate B10?, 292 
138. SA OE SS. | aeomiacel eer B10?, 293 
1877-5-9:\ «tere aiorevel| etereie'aaaet| |lermrocerorere v |chivligi | B10?, 293 
348-9 | UTR aati ee eeitters f ctesieteve exe B10?, 294 
PSSM | ee cetexece vere! Qaerxta ists rapes escterete B107, 294 
175=6:. ||| al ee ane B10?, 297 
NO2S herevetars deoe lhe eccistctesetuili< tterrerlole B10, 508 
B20 siliaeale Gate [he ies aascexaterl ticseneumenets B9, 623 
106((114)\} eater B9', 258 
QUT MM ecaistarsptsye [ts catoisze ee Racckatstatiote B10?, 174 
RUE ote Pr el RSC. ON Poe ct B10, 178 
ZUSd. FOUR eee do avecexe sate llciatercistetate B10?, 178 
171) AR certs foie lararay. ete arora reiers B10?, 294 
165°] , GRASS SSE ee oe siete Sx crea mies B9, 629 
17225 Vale bea ae. SOE eh dooce on he B10?, 179 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS 1 eer 


Synonyms and Formula 


Cinnamic acid 
c403| —,a-methyl-(cis). . . 


c404|—,—(Irans)....... 


c405 | —,2-methyl-4- 


nitro-(trans) 

c406 | —,4-methyl-3- 
nitro-(trans) 

c407 |, a-methyl-2- 
nitro- 

c408 | —,«-methyl-3- 
nitro- 

c409 |, «-methyl-4- 
nitro- 

c411|—,2-nitro-(cis) .... 

c412| —,—(trans)....... 

c413 |—,—,ethyl ester 
(trans) 

c414 |—,—,methy] ester 
(trans) 

c415 | —,3-nitro-(cis).... 

0416 |—,—(trans)....... 

c417 |—,—,ethyl ester 
(trans) 

c418 |—,—,methyl ester 
(trans) 


Q 0419 |—,4-nitro-(trans) . . 


c420 |—,—,,ethyl ester 
(trans) 
c421|—,—,methylester . 
(trans) 
c422 |—,—,piperazinium 
salt(trans) 
—,a-phenyl- 


2 c424 |—,3,4,5-tri- 
methoxy-(trans) 


—|Cinnamic alcohol .. 


Cinnamylidene 
chloride 
— |Citraconic acid .... 
Q c425 |Citrala 


—,piperazinium 
salt 
—,triamide 


—,tribenzylester . . 
i—,triethylester.... 
—,trimethylester . . 


i—,triphenyl ester . . 


—,tripropylester .. 


Mol. 
wt. 


Color, 
crystalline 
form, 
specific rotation 
and d,,,, (log &) 


a-Benzalpropionic acid. 162.19 | nd (bzor CS,) 
B-Phenylmethacrylic acid. 4"! 205 (4.3), 
C,H;CH: C(CH;)CO,H 257 (4.20) 
CsH;CH:C(CH;)CO,H....| 162.19 | pr (aa, eth or 
dil al) 
4°" 206 (4.2), 
261 (4.22) 
C,oHgNO,. Seec350...... 207.19 |nd (al) 
C,oHoNO,. See c350...... 207.19 | ye pl or nd (al) 
C,,9HyNO,. See c350...... 207.19 |mcl pr (al) 
C,oHoNO,. Seec350...... 207.19 |nd or pw 
A™ 258 (4.35) 
C,pHoNO,. See c350...... 207.19 |ye rh (aa), 
tcl pym (aa, 
al-eth) 
A282 (3.98) 
C,H,NO,. See c347....... 193.16 | yesh (bz or chl) 
C,H,NO,. Seec350....... 193.16 |nd (al) 
22! 248 (4.1), 
290 sh (4.6) 
C,,H,,NO,.Seec350..... 221.22 |ye rh bipym (al) 
C,oHoNO,. See c350...... 207.19 |whnd (w) 
CoH,NO,. Seec347....... 193.16 |nd 
CoH,NO,. Seec350....... 193.16 |nd (al) 
2*' 263 (4.4), 
305 sh (3.1) 
C,,H,,NO,.Seec350..... 221.22 |nd (al), pr (aa) 
C,oHyNO,. Seec350...... 207.19 |pa ye pr 
(MeOH) 
C,H,NO,. Seec350....... 193.16 |yesh-wh pr (al) 
A*! 295 (4.3) 
C,,H,,NO,.Seec350..... 221.22 |pl (aa) 
4*' 300 (4.34) 
CyoH oNO,. Seec350...... 207.19 |wh nd (al) 
A™ 299.5 (4.32) 
2C,.H,NO,.C,H,0N2.- AT2:46 |behetec., sete xs: 
See c350 
see Propenoic acid, 2,3- 
diphenyl-* 
C,2H,40;. Seec350..... 5 238.24 |nd (w) 
AwpH =10 
298 (4.28) 
see 2-Propen-1-ol, 3- 
phenyl-* 
see Propene, 3,3-dichloro- 
1-phenyl-* 
see Maleic acid, methyl- 
Geranialls....2 cunt soc esccee 152.24 |A*'237 (4.16) 
INGral SRA afer oh astern 152.24 |A*! 237 (4.16) 
. |see Succinic acid, 2- 
hydroxy-2-methyl- 
eS BF 8 Pt ee eee re 432.65 |pl(bz-peth), 
cr (al) 
4467, 497 
2-Hydroxy-1,2,3-propanetri- |192.14 |rh(w +1) 
carboxylic acid.* 
HOC(CH,CO,H),CO,H 
HOC(CH,CO,H),CO.H.C,H,oN2 |.........6... 
278.27 
Citramide. Citric triamide. 189.17 \(w) 
HOC(CH,CONH,),CONH, 
Benzyl citrate. 1462.51 Ind (al) 
HOC(CH,CO,CH,C,H;),CO,CH,C,H; 
Ethyl citrate. 12762208 [POM tris. c0 foes 
HOC(CH,CO,C,H;),CO,C,H; 
Methyl citrate. {234.21 tcl 
HOC(CH,CO,CH;),CO,CH; 
Phenyl citrate. 1420.42 |nd (al) 
HOC(CH,CO,C,H;),CO,C,H; 
Propyl citrate. b TBST saseaee wakes. 3.2 
HOC(CH,CO,C,H5),CO,C,H} 


m.p. 
°C 


158 
204.5-5.5 
78-9 
123-4 
286 (289) 


141-2 


147 


153 (anh) 
(156-7) 
141-2 

210-5d 


51 


b.p. 
AG 


288) gue tem beaters |isronschodrane Oo lis, 
190?! 
aarsyaraneete | foraseaterac st | cbsratelazinete is” 
Pale ee hein Wiis cco cc oie fas tn a ere Vv 
SU Dige tar hele a tcshhes| eteteece nial ins? 
Biers Ribas Foam Et: [ice wees v’ 
LST OE Sh eegicteteaere:|l'o-s ontionsh one One 
prance cd) acon aacll\eomoonen Oules 
Ege ma uen esa: |tecacarevekeuede i tere-exetoupces 61 6 
(Ba | neers Se eee ee i é 
a rahererenat ots: |Rcrateeanntune teat Gtarstearit coke a | 6 
EG Arctetevare| tolatecarctencte | Maswetetains > ie hw 
2B I= Gide d [e tere concn, [sree ee cy 
BAS dwn Were: ate |e; sata teaness etl 3 
Pi doers Vbiisiavast [asa a tras Cis Pa 
229760 0.888879 |1.48987° a i) 
118—92° 
120° 0.88697° |1.48692° | i | co 
10312 
eGnblas id fa@hes. (scetawee ij|v 
d )SA2AS | | Shoe ce veliv 
(hyd) 
1.66538 
(anh) 
BLOM NS [beg ice til ereea sees 3 
Ocenia cals DRE tel: combat Stil 
Weer .stee Foals dbs ORE. A lp aercnvodeke ry 
2947°° 1.136932° |1.4455?° 1 s 
185!” 
281 OMEN Ihc. oactuds 2) | Gzearentalace élv 
176'° 
Pe Pn | ec tote | eekacree pes* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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So 


v | ato a 


other 
solvents 


peths 
peths 
ne | ion | Were here 
Vo il tecotatl tetas ligi 
v }& |ligd 
Vv v jaavligé 
6 5 |aas" 
oos 6 
v" |chl 6 
Be Pee ale « 
vt v" |CS, v" 
dos EA aes 
Ota katesred| tore | fecioxesetetes 
s v |chlv 
MeOH 6 
CO | ore eee CS,, ligi 
Gillie alot | ieee cise 
paths afl actsas tara teetartes 
UI eesosth rare dherotanecepspanare 
ae . |chls 
in| ores (sssusilteepecststasauecs 
(oot | See || eae | eee 
vivfiv |CS,v 
lig 6 
s i |AcOEts 
chl, 
toi 
BF évece titres: [Ries cura ates 
Dai Rohde s. 0°. | teeta 
Sa |e a 00s Ss 


Ref. 


B97, 409 


B9, 615 


B9', 256 
B9', 257 
B9', 256 
B9', 256 


B9', 256 


B9', 246 
B9?, 402 
B9?, 402 
B9?, 402 
B9!, 247 
B92, 402 
B9?, 403 
B9?, 403 
B92, 404 
B9?, 404 
B9?, 404 
Am70, 
2758 


Am 77, 
2241 


B1*, 3056 


B1*, 3056 


H21, 448 


B37, 359 


Am 70, 
2758 
B3!, 197 
Bo?, 421 
B32, 370 
B3?, 370 
B6, 170 


B3, 568 


No. 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS | 


Color, 
crystalline | 
Synonyms and Formula Mol. form, Density 
wt. specific rotation other 
and A,,,, (log «) solvents 


c438 


2.0439 


c440 


c441 


445 


0446 


0447 


c448 
449 


c450 


c451 


0452 


453 


c454 


Citric acid 


Citronellal(d) ..... 


——(1/) Bepeuorde Joon 


acid 


—,chromate(/).... 


—,hydro- 
chloride(d/) 


rl) ete tte fr ores 


“Cocaine cinna- 
mate’’(d) 
SEALY 503555 INO on «5 


Coclaurine(/)...... 


Codamine ........ 


1,3-Dioxolan-4-one-5,5- 204.15 |(w) DIG MEME De tease laselerete siete fi aunayereeree B192, 324 
diacetic acid. 
CREO sae clelets siereleserat 250:25)|\yend (MeEOH)) |'178=9d WW eire eset cucieietallie ener J1963, 
[aJi' — 37 3777 
A*' 250 (3.97), 
331 (4.02), 
400 sh (4.2) 
d-Rhodinal. 154:267]9eeee | Peete 207.879 |0.85733° |1.4456?° B17, 803 
(CH;),C: CH(CH,),CH(CH;)CH,CHO pat? 
[a]i* + 13.09 
A*!235 (1.93), 
290 sh (1.08) 
C10H,,O Seec438......... 154:26),)499235,(0.93);|eeiocier-r-. '207-87°° |0.8535}7 |1.44737° B1?, 805 
290 sh (1.08) 79-81 1° 
Gro bts Ouse C438 ian. cite 154-26; (alee 2058) eae 205-6 0.856737 |1.44792° B17, 805 
A*' 235 (1.93), 871° 
290 sh (1.08) 
d-Rhodinol. 1562 7s ee 8B ovesecterrens 244.479 |0.85907° |1.45652° B17, 495 
(CH;),C: CH(CH,),CH(CH,;)CH,CH,0H (222) 
[a]t’ +6.8 11817 
A*'212 (2.98) 
Dihydrogeraniol. 156,275 00 212(2:98)) cee ore 991° 0.856029 |1.45437° B1?, 495 
C,0H200. See c441 
/-Rhodinol. 156:27 Halbe—5s3y  llactetertee 108-9'° |0.859%8 |1.4576'® B1?, 496 
CoH 200. See c441 A™ 212 (2.98) 
a-Amino-6-ureidovaleric L7SA9;\pritad MeOH) |230=7" ieee cree oltre oietertarlateterotatna B4°, 1347 
acid. N-5-Carbamyl- [a}2° +3.7 (222) 
ornithine. 6-Ureidonor- (w,c = 2) 
valine. 
H,NCONH(CH,),;CH(NH,)CO,H 
see 9-Cycloheptadecen-1- 
one* 
see 1-Naphthalenesulfonic 
acid, 3-amino-* 
see Docosapentaenoic acid* 
see Ecgonine, benzoate, 
ethyl ester 
B-Cocaine. Benzoyl methy] | 303.36 | mcl pr (eth) QB | MER Res atl! vecsecate lotehl| srecocousvetans B22?, 150 
ecgonine. C,,H,,NO,. [a]2° + 15.8 
(chl, p = 10) 
A*' 229 (4.2), 
274 (3.0), 
281 (2.9) 
C,7H2,NO,. See c445...... 303.36 |rh bipym pr TSH BO TS ratktaie.e siltacoanc\eratier setts eco B22?, 156 
(peth) 4"! 229 
(4.2), 274 
(3.0), 281 
(2.9) 
C,,H,,NO,. Seec445 ...... 303.36 | mcl pr (al) 98 1872807 aoc 1502225 B22?, 151 
[a]2° — 16.3 (sub 
(chl,c = ei 75-90 
(a}b* — (vac)) 
50% ‘ie c=1) 
A" 229 (4.2), 
274 (3.0), 
281 (2.9) 
C,,H,,NO,.H,CrO,.H,0O. | 439.40 | og yelf 1274 OBllnka tem ae lietosateete | heen B22, 200 
See c445 
C,,H2,NO4.HCI. See c445.. | 339.82 | pl (al) 2” 233 187 (cor) Ree Uae Se eccee ane B22?, 156 
(4.09), 274 
(3.03) 
C,,H2,NO,.HCI. See c445. . | 339.82 |mcl pr (al), 197° | RR eee. | eee B22?, 153 
cr(w +2) 
[a]2° —71.95 
(w) &* 233 
(4.09), 274 
(3.03) 
O-Cinnamoyl-d-ecgonine 329.40) |pri[alo-2(al)PB|G8= | a.catn ss Nl tee eel eee B22, 207 
methy] ester. 
C,5H,3NO,.Seec451...... 329-40\|melipr,ndi(bz) [1217 icy. ger rel tararePaee lars sce etersre B22?, 154 
[a]i5 —4.7 
(chl, c = 10) 
Cie ig NOs -iceieee en cele 285.35 | pl (al) 220A isis. Ste. o:ensehifloreiave are beet fe rete C47, 
[a]? — 17.01 6430 
CHS NO geera patients =.) 4e 343:43'|pr(bzoreth) |127] || aecaeseclbisiasace en aestenere B21’, 184 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-252 - = 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, wage Ma Density Np Ref. 


specific rotation °C other 
and Ana, (log «) w fat cag bz! solvents 
c455|Codeine.......... Morphine 3-methyl ether. 299.37 |rhoct(+1w,w |157-8.5 5012 epee PAs aeane Sede ise beers cs oT Chl. B27?, 137 
C,sH,,NO;. or dil al), cr (sub to, 
(eth or CS.) 140— MeOH s 
[aJh® — 137.8 Sis) pethi 
(al, p = 2) 
A" 212 (4.4), 
236 sh (3.7), 
286 (3.2) 
c456 |—,hydrate........ C,gH2,NO;.H,O. See c455 . }317.39 |rhoct (w,aqal)|........ |........ T3507 Wades di ¥ 1s.) vi} 2 jchly B277, 137 
| [al5° — 136 
| (al, c = 2.8) 
c457 |—,hydrochloride . . |C,sH,,;NO;.HC1.2H,0. BORK Cb a PAPE Mea dltaasearadlesoocass Ve Seg ags:s]| ete-du] ruse dp steerer B27?, 143 
See c455 (w) A” 238 sh 
(3.70), 285.5 
(3.24) : 
c458 |—,phosphate ..... C,3H,,NO;.H3PO,.14H,O. }424.39 |Iforpr(dilal) |220-35d |........]........|..--.05- Vea Silt Sia [terest] ote-s chls B27?, 144 
See c455 A” 212 (4.41), ; 
284 (3.22) 
c459|—,sulfate......... (C,3H,,NO;),.H,SO,.5H,O0 prilalis=—100.9|278(anh) le eaves oem «|| ec ee th FC jm 2 ta heer ees chli B27?, 144 
See c455 (w, p = 3) 
c460| B-Codeine ........ Neopine. C,sH,,NO; ...... .37 |nd (peth) UZ TES: Pow listecsgshtusqsse:| noesssssrerer cc) (atsceresa: ate Ss) es etecies |) MeOH; B27’, 176 
[a]3* — 28 (chl, chlv 
Ci= 7.5) lig 6 
daq. HBr 210 
(4.6), 232 sh 
(3.8), 284 
(3.2) 
c461| Codeine, dihydro- | Cohydrin. Dihydroneopine. cr(+1w, dil 112-3 DAR SW ccceasmte ater: Paadl para call dec aiht exe-wub icc ie aubava it ee a8 B27, 103 
Paracodin. C,,H,;NO;. MeOH) 
[o]p + 146.4 
(al, c = 2) 
Aa 28515\(3223) 
c462|Colchiceine....... N-Acetyltrimethyl pa yend(diox) |178-9  |........ 124 ee dersteric Obl a alletlea ce|) ig (CHIL: B14’, 190 
colchicinic acid. (alia 252.5 
C,,H,,;NO,. (chl, c = 1.2) 
A"! 244 (4.47), 
350 (4.22) 
2 c463|Colchicine(/)......|C,,H,,NO,............--- ye pliQw As1s) ig ESD) betstarerectece | ensnios en lots s cere SHES uous ao. cals B14?, 191 
pa yend (anh) MeOH s 
(AcOEt), ye 140 CCl, 6 
cr (bz +1) (+1bz) pethi 
(a)’ -121 
(chl, c = 0.9), 
— 429 (w, 
C= 1.72) 
A"! 244 (4.47), 
351 (4.21) 
c464 | Colchicinic acid, SSH sO ge scare ivresle ts pce sec F payend (al)iae | ESS—70 Se iereserrete li eerrcercete dl terecieseers Bo PES. Wieee nil ehetel tcrensAommateeossa 0:60 Am 75, 
[a]2> — 184.5 5292 
(chLc ='1) 
—|a-Collidine........ see Pyridine, 4-ethyl-2- 
methyl- 
—|B-Collidine ....... see Pyridine, 3-ethyl-4- 
methyl- 
—|y-Collidine........ see Pyridine, 2,4,6-tri- 
methyl- 
—|Comenic acid ..... see 4-Pyrone-2-carboxylic 
acid, 5-hydroxy- 
c465|Conessine ........ Neriine. Wrightine. H If or pl (ace) home tims | creer: amet bs Pekin ae EIA Fe seve cored Leary pl eee Ee C28, 
GHN:: [a]2° +25.3 5072 
Q c466|Congo red........ C,,H,3N¢Na,O;S, ...-.--- S6SEIPWAn Soe | cecdeictes erm asgee edna sects. [sieasere vies Ou eSa ile  leeeisterveetetsrs B16?, 223 
c467 |Conhydrine(d).... . a-Hydroxyconiine. 2(1- : 226 Camere Remini ia lite Bares So av cle W. les tiers | CHES B21?, 11 
Hydroxypropy]) piperidine. [a]p + 10(w) Py 6 
C,H,,NO. 
c467' | (dl) (lower m.p.) . |C,H,,NO. See c467........ .23 |nd (peth) 69-70 CYT spe ME Reese oe gio caceorcerssone VV EV aheV del oW (tear teres B217, 12 
c467? |—(dl) (higher m.p.) |C,H,,NO. See c467........ H ind (eth) 98-9 SE dw Talc srarriak ap deeds vorteny Ce eC ey teeel aN i ere crereietatere B21?, 11 
0468 |a-Coniceine(d) .... |2-Methylconidine.......... e [a]i5 +18.4 = 16 T58782) SO S9 TS eee ee US eee eigeesd KEveh aR ERR [ec cee aoe B20, 152 
(al, c = 2) 
C469 | hdl) hs wns 2 5 CyHiN: See C468....56.005,5 ZZ ci ajeyscs:s:sistsis.acasubete atelete-s:« 156-9 0890 ge oe cacarapess Dm reco htasas! arte erst eptnnet cesiatecs B20, 153 
c470 | B-Coniceine(d) .... |2-Propenylpiperidine....... R nd, [a}$° +49.9 |38.5-9.0 |168-9 |........]........ Cores eee S cal arse) | fereserllleretexasareren ane B20, 146 
AT (AB) iirc oie recess. s.0%6 GVH IN; Seec4T0 00. ceeck .22 |nd 8 168.5— GE Medea an sll Ned oll et a og A eae be enna B20, 146 
70 
(opal Et (ee a C,H,;N. Seec470.......... : nd, [a]$° —50.5 141 168.5 W,852050 Nena ster DP RSe tS thecwee lives | eeerrersterner= B20, 146 
9 6 
OATS y= COMICENNG iste go cts! Sess austin bh ara ibSakgcacssace ars: s ae BDE || Macasereverectteverorsie: let staesseseca.s 173-47© 10.87203° |1.4607'§ | 56 | s |...]... Beta | eexeasive coxerers B20, 144 
64-5 14 
—| 6-Coniceine....... 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-253 


c476 


—| Conidine, 2- 
c478|—,3-methyl-(d).... 
0479} ——{dl) ......... 
0480) ——(/) .......... 


c503|Corticosterone .... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


d-2-Methylconidine. 
Stereoisomer of c468 

C,H,,N. Seec474.......... 

CHG N See CATA secant: 

Tsugalactone. Tsugaresinol. 
C,H 2006 5 


356.38 


see a-Coniceine 


C,H,.N. Seecd78.........%. 
CH sNuseeC478.5.0-.. 


. | see Cinnamaldehyde, 4- 


hydroxy-3-methoxy- 


Conicine. 2-Propylpiperidine.| 127.23 


C,HiGN. Seec483........... 127.23 


GUHEN) Seec483...5.-5 60 127.23 


C,H,,N.HBr. See c483..... 208.15 


C,H,,;N.HCL. See c483 163.69 


C,H,,N.HCI. See c483 

C;H,,N.HCI. See 0483 

C3H,,N.C,.H3N;0,. 
See c483 

C,H,,N.C,H3N;0,. 
See c483 

CoH, N. Seec483.......... 

GreH AN; Ooi scshis as corelsteler 


see Pyridine, 2-propyl- 


. | Pseudoergostane. C,,H5. ... 


Pseudocholestane. C,H, .. 


. |Coprosterol. Strecorin. 


C,7H,,0. See c498 


Allocholesterol. 
4-Cholesten-3 f-ol. 
C,,H,,0. 


A*-Cholesten-3-one. 
C,,H,,0. 


see Coprostanol 


Hexabenzobenzene 300.36 


11,21-Dihydroprogesterone. |346.47 


C,,H300,4 I 


Color. 
crystalline b Solubility 
form, mP- Density Np 
specific rotation c other 
and A,,,, (log «) bi! eth| ace solvents 
far OT 4 = Wale. sss 151..5—4.0| 0.885635 | o.oo. se ol ees | ee | cee | ce eee een B20, 151 
Peat ante iniisateteteterere 0.883635 | u.c00c0 |) sea] ooo] oe oll vel eet eee Eas LSD 
(ald? —-87.34. |... 5-2. = (LSI—325) 1 0.8642)> | 8s. ceil - oleae +. ol] cen B20, 151 
eElalbega ee 2S S—6) oP ce tenets sf d.a0.0:9 0s Mletice oes Am 77, 
[a]2° - 54.5 432 
(ace,c =2.1) 
4*'230 sh 
(4.13), 284 
(3.83) 
(alse IG ee | lear O:S8S6R" ones B20, 153 
Secrecy eller re tae O.894610 4 an atindee B20, 153 
(p17 wy leantere’roxers WSS oa AOLBESGs” ji ements ess B20, 153 
nd(w+2) .  |186(anh)']?ace.. < «.<iecicceels sa) [lppultaen= B31, 221 
(ali? — 68 
(w,c = 0.5) 
A” 260 (3.22) 
pr(eth-lig)'® ~ (74 9° “A163=5"" Weare laa ee wie B67, 1093 
As" 270 (4.2), 
295 sh (3.7) 
(a}2° + 15.6 166-77°° 14512747) 75 B20, 61 
6418 
Wei aes eis hole speslaip seis las 166-7745 |0.84472° {1.451373 | 6 B20?, 62 
(ol ES-6 2 |e eaee ita 0.84535 |1.4512?7 B20?, 62 
pr FU) Macs al anes eallne weer B20, 112 
Orn (Wh) 2219 “goathnccameech: «oe crtcllema enter B207, 61 
(o]2° + 10.1. 
(liq NH3, 
c =8) 
nd(al-eth)y. © 6.120 6S0 sain cceteccarcal seccvanctete rail eeistcteiniers B20', 31 
20a oe ciate eee o7n ce. ersten) | ntoxovecerela™s B20, 118 
VepE CW) Pe ua) OM er rad ocavctevere ttaaitcrsnanioverer B20, 112 
VE PC(W)G e401 © Mkstantameiell cavennvoherl arena B20, 62 
[alot 82:455 8] Seatac B20?, 61 
yetetr 7) 9 > W123p ©. Wekaacs aerial lecorece ancbend lotersremreters B27?, 667 
[a]$° + 200 
(116) (al, 
c =0.5) 
A*'245 (4.0), 
299 (3.4) 
[al e258" 35) ce sbinetas 0.89962 |1.48942° | i BS’, 349 
nd (ace). 6 (64% See | Sosa ena BS*, 1143: 
[a]}? +25.3 
(chl, c = 2) 
ofa nd (al ace 172.9) hl sees BS?, 1132 
or eth-al) 
[a]2° +25.1 
(chl, c = 2) 
nd (MeOH) LOZ(LOS)} Paseisse creycseh | caspecazsnatesshi| silat eis otera B6°, 2128 
[a]i® +28 
(chl, ¢ = 1.8) 
nd(ethsMeOH)|132),  Blizsaciaaleeceu ch acces B6°, 2604 
[e]p +43.7 
(bz, c = 1) 
4*' 207 (3.81) 
pl (MeOH) S10 Gi regent | yee wack al ceases E14, 120 
[a]p + 88.6 
(chl) 
A*' 242.5 (4.18) 
ye nd (bz) 438-40 |5257°° TOLL b's cssiis ae J1952, 
A"! 290 (5.04) | (cor) 2991 
nd ( +al, al), 180-2 sulle god lotece kes lteaeaoeen Am 78, 
pl (ace) (cor) 190°?! 1414 


[a]i° +223 
(al,c = 1.1) 
A™ 248 (4.20) 


(177-9) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-254 


Corticosterone 
c504| —,11-dehydro- .... 


Qc505| —,17-hydroxy-.... 


c507|—,21-acetate...... 


c508| Corybulbine(d) ... . 


c518 |Corynantheine({) . . 


phthalate) 
522 |—,O-phthalate... . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Cortisol. Hydrocortisone. 
C,,H300;. See c503 


see Corticosterone, 
17-hydroxy- 

17-hydroxy-11-dehydro- 
corticosterone. C,,H,,0;. 
See c504 


C13H300,. Seec504........ 


Corydalis-G. C,,H,;NO,... 


Corydalis-A. C,,H,,NO,... 


C3,H2,NO,-SeecS13...... 


C,H,,NO,. Seec513...... 


C,,H2,NO,. 


C,,H2,NO,. 


C,,H,,CINO,.2H,0. 
See c519 


C,,H,4NO,.0,CC,H,CO,H 
SeecS19 

Styptol. 
(C,,H,4NO3),.C.H,(CO,), 
Seec519 

see Benzophenone, 2,6-di- 
hydroxy-4-methoxy- 

a-Pyrone-5-carboxylic acid. . 


Color, 
crystalline 
form, 
specific rotation 
and 4,,,, (log «) 


pr (ace-w, al, 
ace or ace- 
eth), [a]2° +258 
(al), +239 
(diox) 

pl (al or 
i-PrOH) 
[a]2? + 167 (al) 
A*'242 (4.19) 


thd nd (al), 
cr (ace) 
[a]2° + 209 
(95 %al, 
¢ = 1.2) 
A*' 238 (4.18) 
nd (ace), 
rods (chl) 
[a]2° + 164 
(ace, c = 0.5) 
A?" 237 (4.18) 
nd (al) 
[a}#° + 303 
(chl, c = 1.4) 
{MeOH 286 
(3.76) 
cr (chl-al) 
pr (eth oral) 
[a]2° + 166.6 
(chl, c = 2.2) 
orh pl (al) 
{MeOH 288 
(3.99) 
mcl pr (w or al) 


pr (al) 
(a]3° +311 
(al, c =0.8) 


7McOH 


282 (3.76) 
crial),Meon 


282 (3.76) 


pr (eth) 
[e]p +180 
(chl, c = 3) 
)MecOH 282 
(3.76) 

cr (al) AMerH 
282 (3.76) 

pr (eth) 
(a]2° — 181 
(chl, c = 3) 
AMcOH 282 
(3.76) 

[a)]E* + 28.8 


(MeOH, 

c = 1.0) 

A"! 225 (4.7), 
272 (3.9), 
282 (3.9), 
291 (3.8) 


nd (bz), cr (eth) 
A" 245 (3.9), 
279 (3.6), 
326 (3.8) 

ye pw or nd (al- 
AcOEt) 
A" 255 (0.65) 
338 (0.89) 

ye 


og cr or pw 


pr (MeOH) 
)McOH 240 
(3.9), 290 (3.6) 


207-9 
(+1w) 


205—105d |218'2° 


b.p. 


°C Density 


partially 
sub 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-255 


Solubility 
Ref. 
other 
a ce 
= ote Sietelare El4s, 
2972 
El4s, 
2868 
Am 73, 
4055 
J1954, 
125 
chl, B217, 200 
HCls 
AcOEt 6 
B21, 217 
B27?, 621 
B27’, 621 
B217, 442 
B217, 200 
Sas | KOT RSS. B21, 200 
2 eal eto al IS EEE OO See B21', 257 
Bd 5 ratacs joecass B217, 200 
OP ee, pen B21', 257 
5 hed eh oh Se eerie H35, 851 
chl, B27?, 543 
Na,CO,, 
NH,OHs 
NaOHi 
Py A | Scien [one B27', 456 
3) os ea (oa carraaer B27, 476 
regi [aie © | faipverere ears B27, 476 
aas B18, 326 
AcOEt 6 
chl, ligi 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
Mol fe 
No. Name Synonyms and Formula orm, 
wt. |specific rotation 
and A,,,, (log «) 
Coumaran 


¢525| 3-Coumaranone ... 
—J| Coumaric acid. .... 
—| o-Coumaric acid, 


lactone 
—| Coumarilic acid. ... 


c527| —,6-chloro-....... 


Q c528| —,7-diethyl- 
amino-4-methyl- 


Qc529|—,3,4-dihydro-.... 


c530|—,6,7-dihydroxy-.. 


c531|—,7,8-dihydroxy-. . 


Q c532|—,5,7-dihydroxy-. . 
4-methyl- 


2.c533|—,6,7-dihydroxy-. . 
4-methyl- 


Q c534|—,7,8-dihydroxy- 
4-methyl- 

c534' | —,7,8-dihydroxy- 
6-methoxy- 


Qc535 |—,5,7-dimethoxy- 


2 c536 |—,7-ethoxy- 
4-methyl- 
2¢537|—,4-hydroxy-..... 


c538 |—,6-hydroxy-..... 
2c539 |—,7-hydroxy-..... 


c540 |—,8-hydroxy-..... 


c541 |—,7-hydroxy- 


6-methoxy- 


2542 |—,7-hydroxy- 
4-methyl- 


c543 |—,4-hydroxy-3(1- 
phenyl-3-oxo- 
butyl)- 


c543'|—,7-methoxy-..... 


2544 |—,3-methyl- ...... 


0 c545|—,4-methyl- ...... 


2,3-Dihydrobenzofuran. 
Dihydrocoumarone. 


see Cinnamic acid, hydroxy- 
see Coumarin 


see Coumarone- 
2-carboxylic acid 

1,2-Benzopyrone. 
o-Coumaric acid lactone. 
Coumarinic lactone. 


CyH;ClO,. SeecS526....... 


CyuHeENO;.Seecs26......:. 


Hydrocoumarin. Melilotic 
lactone. Melilotol. 
C,H,O,. See c526 

Aesculetin. Esculetin. 
C,H,O,. See c526 


Daphnetin. 
C,H,O,. See c526 


CyoHsO,. Seecd26.°.... 55 .. 


4-Methylaesculetin. 
C,oH,O,. See c526 


4-Methyldaphnetin. 
C,oH,O,. See c526 
Fraxetin. 
C,oH,O; . See c526 


Citropten. Limettin. 
C,H, 00,4. See c526 


Maraniol. C,,H,,0,. 

See c526 
Benzotetronic acid. 

C,H,O3;. See c526 
CpHG3..Seec526 ois. tes 
Umbelliferone. 

C,H,O3. See c526 


C3H.O) SeecS26 oc: cen. 


Chrysatropic acid. 
Gelseminic acid. 
Scopoletin. C,»H,O,. 
See c526 

4-Methylumbelliferone. 
C,oH,03. See c526 


Coumadin. Warfarin. 
C,.H 1604 - 
Herniarin. C,,H,O;. 


See c526 


Cj oH sO). Seec526...,..<.. 


Ci oH,O,. Seec526......... 


146.15 


180.59 


231.30 


148.17 


178.15 


178.15 


192.18 


192.18 


192.18 


208.18 


206.20 


204.23 


162.15 


162.15 


162.15 


162.15 


192.18 


176.18 


308.34 


176.18 


160.18 


160.18 


A™* 283 (3.49), 
289 (3.49) 
red nd (al) 


rh pym (eth) 
A" 274.5 
(4.20), 312.5 
(3.91) 

nd (al) 

A*' 222 (4.38), 
272 (4.02), 
321 (3.65) 

cr (al, bz-lig) 
A" 243 (4.19), 
278 (2.28), 
318 (3.60), 
375 (4.41) 

If A*' 266 (2.85), 
273 (2.86), 
312 (1.02) 

nd(w +1), pr 
(aa), If (sub) 
A*' 261.5 (3.7), 
303 (3.8), 

354 (4.1) 

yesh (dil al) 

A*' 258 (3.8), 
335 (4.1) 

nd (al), If (aa) 
A*' 250 (3.73), 
320 (4.08) 

ye nd (dil al) 
A*! 290 (3.73), 
348 (4.09) 

nd (w), pr (al) 


pl (dil al) 
A" 273 (3.5), 
348 (4.0) 

pr or nd (al) 
4" 250 (3.8), 
260 (3.8), 
330 (4.2) 

wh 


nd (w) 


nd (dil HCl) 

nd (w) 
AMcOH 2 1 Tf 
(4.1), 240 sh 
(3.5), 325 
(4.2) 

nd (dil al) 
22255 (3.9), 
295 (4.0) 

nd or pr (al) 
A*" 255 (3.8), 
299 (3.8), 
350 (4.1) 

nd (al) 
A* 325 (4.20) 


cr (al) 

2*' 271 (3.04), 
287 (3.05), 
306 (3.04) 

If (w or MeOH) 
A" 290 (3.85), 
323 (4.17) 

th bipym (al) 
A" 275 (4.02), 
308 (3.80) 

nd (w), pr (bz) 
A*' 270 (4.00), 
310 (3.78) 


165 


89 (al) 
135 (bz- 
lig) 


25 


276 


261-3 


(258) 


282-4 


274-6 


242-5 
(235) 
230-2 


148-50 


117-8 


83-4 


301.7277) 


sub 


Density 


1.05763* | 1.5426?° 


0.9353° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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én 


s' 


6" 


é' 


s" 


yr 


Solubility 


Np 
other 
AES solvents 


Ref. 


Bi7’;22 9} 


B17’, 126 


B17?, 357 


B17?,359 


B18, 612 


BI17?, 334 


B18?, 68 


B18?, 69 
BI8',351 
BI8', 351 


B18", 352 


B18?, 152 
B18", 348 
C28, 578 


BI17?, 469 


B18', 306 
B18, 16 


B18?, 19 


Am 66, 


B18?, 17 


i | B17, 362 


B17?, 362 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt. 


No. Name 
Coumarin 
c546| —,6,7,8-tri- 
methoxy- 


¢547| 3-Coumarin- 
carboxylic acid 
Q c548| 2-Coumarone- 
carboxylic acid 
0549 


© c550|—,3-methyl- 


e551 


Q c553)Creatine......... 


0.c554| Creatinine. ..... “J 


—J|Cresorcinol ...... 


Qc555|Crocetin(trans).... 


—|Crocic acid 
¢556 | Croconic acid 


c558 


c559|Cubebin......... 


—-,ethylester..... 


Coumaryl alcohol . . 


Fraxetin dimethyl ether. 
C,,H,,0,. See c526 


C,,;H1 03. See c548....... 


(UH Ost Sceics48 aan 


see 2-Propen-1-ol, 
3-hydroxyphenyl- 


Cols FAO PRY bial Serc cimme 


(a-Methylguanido)acetic 
acid. 


specific rotation 


352.30 


131.14 


H,NC(:NH)N(CH;)CH,CO,H 


1-Methylglycocyamidine.. . 


see Toluene, hydroxy- 

see Toluene, 4-hydroxy- 
3-methoxy- 

see Toluene, 2,4-dihydroxy- 


3-methy!l- 
see 1-Naphthalenesulfonic 
acid, 7-hydroxy- 


see Croconic acid 
Crocic acid 


Crotonaldehyde.... 


Cryogenine ...... 


Cryptoxanthin... . 


see 2-Butenal* 

see 2-Butenoic acid(trans)* 

see 2-Buten-1-ol* 

see Benzoic acid, 3(1-semi- 
carbazido)-, amide 


Cryptocavine. C,,H,,;NO,.. 


Caricaxanthin. f-Caroten- 
3-ol. Cryptoxanthol. 
C4oHs,0. 


see Benzoic acid, 2-hydroxy- 


Gardenin. C,,9H,,0,...... 


113.12 


142.07 


Color, 
crystalline 
form, 


and A,,,, (log e) 


th bipym pl 
(dil al) 
A*!228 (4.2), 
296 (4.0), 
338 (3.8) 

nd (w or bz) 


nd (w) 
A! 266 (4.24), 
292.5 (3.76) 


nd (dil al) 
A*'270 (4.25), 
294 (3.86) 


gy micr rods 
AMcOH 247, 
342 

pl Ameo 37, 
(4.4), 293 
(4.1), 326 
(4.4), 342 
(4.3) 

mcl pr (w +1) 
Pht io) i 
(3.1) 

rh pr (w +2), 
If (w) AwesS7 
235 (3.90) 


285-7 
(cor) 


brick red rh 
(Ac,O) A! 
256 (2.92), 
415 (3.5), 
432 (3.7), 
460 (3.65) 


eff 100 
sub 
d > 150, 


payend 
(+3w, 
al-diox) 


369.42 


552.90 


356.38 


dca. 120 
(+3w) 


{MeOH 298 
(4.2), 360 
(3.9) 


pr or pl (bz), 223 (cor) 
nd (chl- 
MeOH) 
J0-02N HCI 234 
(4.0), 285 
(3.8) 

garnet red pr 
(bz-MeOH) 
a: A 268 
(4.41), 333 
(3.86), 421 
(4.99), 446 
(5.16), 475 
(312) 6 
274 (4.33), 
346 (3.84), 
452 (5.14), 
479 (5.07) 

nd (al or bz) 
[a]3° —45.6 

(chl, c = 5) 


169 


90-100°? 


274720 


Density 


1.165628-> 
16115 


1.3152° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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sh 


Solubility 


Ref. 


other 
solvents 


B18?, 152 


alks B187, 336 
ligi 
.|CS,, chl 6 | B18, 276 
SAMp eater es B18', 442 
Bepseittisyics B18, 309 
2 ae ae Am 89, 
3969 
Atte eeu wit e Am 80, 
4381 
eke Gs B4?, 796 
chli B24, 128 
i | oosi B30, 106 
NaOH v 
Pys 
Passa) areas B87, 532 
56 |chl,aas |B27?,578 
v |chl, B30, 93 
Pyv 
lig 6 
we ichhs: B197, 470 
con sulfs 
(red) 
peth 6 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 
No. Name Synonyms and Formula Met form, 
Cumaldehyde 
—|Cumaldehyde ..... see Benzaldehyde, 
4-isopropyl- 
—}Cumene.......... see Benzene, isopropyl-* 
—|Cumenol ......... see Benzene, hydroxy- 
(isopropyl)-* 
—|Cumicacid........ see Benzoic acid, 
4-isopropyl- 
—|Cumicalcohol.... . see Benzene, 1(hydroxy- 
methy])-4-isopropyl-* 
—|m-Cumidic acid. . . . | see 1,3-Benzenedicarboxylic 
acid, 4,6-dimethy!-* 
—|Cumidine......... see Benzene, 1-amino- 
4-isopropyl-* 
—|Cuminicacid...... see Benzoic acid, isopropy!- 
—|Cuminylamine.... . see Benzene, 1(amino- 
methyl)-4-isopropyl-* 
c563|Cupreine ......... Hydroxycinchonine. 310.40 | pr (eth) 198 (anh) 
GiGHEAN,O;; [a}i”’ —175.5 
(al) 
c564 |c-Curarine-III, c-Fluorocuranine 328.46 |cr (MeOH-eth) | 212 
hydroxide hydroxide. 
C.0H24N,0, 
c565|ar-Curcumene..... (Oty S Bein cet Goa ACCl 202'34) (ai +-38.8 ile. site 
A™ 212 (3.8), 
261 (2.6), 
267 (2.7), 
274 (2.7) 
Q c566|Curcumin......... CrBiOe ne ee seine ciao 368.39 joryepr,rhpr |183 
(MeOH) 
Jdiox 265 
(4.18), 420 
(4.77) 
—|Curine........... see Bebeerine(/) 
567 |Cuscohygrine ..... |a,a’-Bis(N-methyl-a- ep I ee, bourne Ree ee 
pyrrolidyl)acetone. 
Bellaradine. 
Cuskhygrine. 
C,3H,,N,0. 
c568 |—,hydrate........ C,3H,4N,0.34H,0. 287.40 |nd (w) 40-1 
See c567 
c569 |Cusparine ........ CyoH NO srem eer nc cncnt 307.35 |(i) whnd (i) 92 
(peth) (ii) 92 
(ii) yend (iii) 110— 
(iii) pr 22 
c570|Cyamelide........ sym-Trioxanetriimine ..... . 129.08 jamorpw sEséis.......... 
—|Cyanacetamide. .. . |see Malonic acid, mono- 
amide mononitrile 
c571 |Cyanamide ....... Carbamic acid nitrile. Car- 42.04 Ind 42 (46) 
bamonitrile. Carbodiimide. 
H,NCN 
e572 |—,benzyl- ........ C.H.CHUNHCN-L cee ne 132.18 jpl (eth) 43 
Q c573 |—,diallyl- ........ (CH,:CHCH;),;NCNi-- 3s. L2Z AU Tel caret cusses rater ace! ais: |aievercvereraue 
c574'|—,dibutyl-........ (GZS) NCN nies nears naa 15426. Wee ere BP cess, 0'| Sethe site 
2 c575 |—,diethyl-........ N-Cyanodiethylamine. SSIS: PSH Bids sc: |e erence g 
(C,Hs),NCN 
2 c576 |—,dimethyl- ...... N-Cyanodimethylamine. TO1G I soem eueety uw ol WevRnere meee 
(CH;),NCN 
c577 |—,diphenyl-....... N-cyanodiphenylamine. 194.24 |pr (al) 734 
(C.H;),NCN 
c578 |—,methyl)-(1- N-methyl-N-cyano-a- {82-23 iyesh ~~ —- |xoe.eres 
naphthyl)- naphthylamine. 
CioH 2N(CH3)CN 
c579 |—,phenyl-........ Carbanilonitrile. 127.15 |cr(w,eth),If 147 (hyd) 
Cyananilide. (aa, dil KOH) 
N-Cyanoaniline. A" 252 (4.5), 
C,H;NHCN.4H,0 276 (3.5), 
303 (2.9), 
330 sh (2.8) 
c580 |Cyanicacid....... Carbonimid. Isocyanicacid. | 43.03 |gas —81- 
HOCN -—79 
c581|—,ethylester...... GOH OGN rt fit ais esis.tae TEOS. | Sverre, ae eee, « ee 


140'° —- | 0.882128 

117-87 

185%? 0.9782}° 

132% 

d 1.1273? 

14019 1.072938 
1.2822° 
(so) 

140599 Th cnuater 

95° 

1875-91079) 5 5c here 

146— 

5135 

18876 — |0.8542° 

68'° 

163.5780" |geeee... 

5615 

235409 |S cee tare 

1SS=75 bls asada 

23.578 — 1.14029 
(liq) 

162d 10.892° 

3012 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-258 


1.498970 


1.441848 


1.412675 


1.408919 


1.378875 


Solubility 


a3 Density Ln 
specific rotation abe other 
and A,,,, (log «) solvents 


ital eis B23, 510 
a ie H36, 102 
i B57, 402 
TEAS B8, 554 
o}s B24, 78 
B24, 78 
i|s chlvligé |B27, 483 
i } a B3, 35 
viv B3, 74 
i thes B12, 
1051 
re et B4?, 666 
. cs B4?, 635 
i|s B4, 121 
vis B4?, 574 
i ase B4?, 145 
ies B12?, 697 
d]v B12, 368 
s B3, 31 
i | Tet 1964, 
2829 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
Synonyms and Formula Mol. form, pt gt Density 
Wt. | specific rotation other 
and 2, (log «) w ace} bz) solvents 
Cyanoacetanilide 


—| Cyanoacetanilide . .| see Malonic acid, monoamide 
mononitrile, N-phenyl- 
—]| Cyanoacetic acid. . .| see Malonic acid, mononitrile 
bahara cate’ Oxalic acid dinitrile. NCCN . gas A®** 219 —21.1776? SMANE dase fe shies el cth orsrateee tal bee OLE 
0.9537, 74 
c582| Cyanogen bromide | Bromine cyanide. BrCN .... nd 614782 9'2:01520" eee ral eee eed 4 B3, 39 
c583| Cyanogen chloride | Chlorinecyanide.CICN .... gas £2I667S2 | 15186298 Efex arneyoS4,5j| ES. ] OShifievell >a Secinemeiiers B3, 38 
c584| Cyanogen iodide . . .| lodine cyanide. ICN........ nd (al, or eth) Subs 45/1] 28445 Biers On| eS) |) Sahcteodis evil soteatees ee B3, 41 
c585| Cyanogen sulfide. . . | Cyanogen thiocyanate. ply) ee 6S oF sad Oe eatin tall Geer ee Ss) PS chee theme coat nde aes B3, 180 
S(CN), 
Q c586} Cyanuric acid, 2,4,6-Triazinetriol*. mel (w +2) ELGSy. leet i i i |consulf, |B26?,131 
dihydrate Tricyanic acid. AwPH=8 214 .5002 s' Pys 
Trihydroxycyanidine. (4.01) chl, 


ai taotere see Melamine 
. |Benzyl cyanurate. na(@iy a Tess” Mee S20F cee, Paves i DB Netecs | cre cof Wares eer 
C,4H,,N,;0; . See c586 
oe are Cyanuric chloride. cr (eth or bz) ae desinteiate: [tetsteieveamrace t= Se eon (ee (ees 
Trichloro-s-triazine*. A"! 241 (3.41) 
Trichlorocyanidine. 
Tricyanogen chloride. 
E issk woe Thiocyanuric acid. ye pr Fit ula A See eee |e ee i sles eva oaenci ne 
Trithiocyanuric acid. 
. |see Melamine 
see Propanal, 3(4-isopropyl- 
phenyl)-2-methyl-* 
somes see Barbituric acid, 
5(1-cyclohexeny])-5-ethyl- 
arovee Tetramethylene ........... A ei phaeiahsceisis at 0.7203 
Sib ants GoHiys- See cS90 2 -anende a POU Til beeches cotta Cheese i ; é 0.72842° 
be a aveys Cro See cS908, acca dees E Ae See alee Wad lieatiass ete ae 0.68842° 
Q c593 |—,octafluoro-* ... . | Perfluorocyclobutane. O38 | eratetea ta eoataeacacate ; P7248 i 2 eRe See hie een EN bara er ee 
C,F,. See c590 
2 594 | Cyclobutane- Tetramethylenecarboxylic SS il eae -oretesece.ecork 1.05992° |1. Hace: |(aterell tayas afaverars Ot 


carboxylic acid* 
 c595|1,1-Cyclobutane- [... 6.0... eee eee : 156: GON) Ne tre ore aie evareresetorae||lamatetereres 
dicarboxylic 
acid* 
2 c596 |—,diethyl ester® .. . |C,j)H,,O,4. Seec595........ FOG ill sveimcssextere avers | saistsiacie ois Adel bresetl cal elon oc 


Q 597 |1,2-Cyclobutane- Ethylenesuccinicacid....... iM pli(w), pr (Oz) || LSB ee ewe ote are aceccrstersys, | aroracerererecs 
dicarboxylic 
acid (cis, dl)* 
c598 |—(trans,d)*...... CoH .O7..Seecs97 me nce sea A [a]}2° + 123.3 SOS TOC st en th becca es lorem e oat Sih Sab ade Paper | cones vac. B97, 515 
(w,c = 1.2) 
2599 |—(trans, dl)*...... G5H,O 72 See 0597 «neta. f th nd (bz) DSi med es telecarevedss | ctats eekotatey | ctsrsteresartie dS) Mi Se lisse oteeul ore B9?, 515 
2.0600 |—(trans, 1)*....... GH, OP See cSST nana -14 |nd (HCl) TOS. PRAHA re cell eererrcrevepen| ata rake Ne uM MULAN Sil f co:]'S cro] ve Seether B9?, 515 
[a}3° — 124.3 
(w,c = 0.8) 
COOL IE S-Cyclomtanee h 6h hs asccate vars. 10.c a aha cop vei oho ace fs pr (w) 143:0-3:SUZS2PS OD fas Seatepet fais ce stores | VN Wop: Pee] we oh PORN B9, 726 
acid (cis)* 
Se ee GH,OF See co0l ssi os.tacs pr (w), nd (sub) sub 2 Be! os ND Yeh CR D se. ctl Se en BO, 726 
ek Cyclobutylene -.-2=: >... - 09 | A8** 175 (4.0) sFohyspreraren |e : at evatanccararee|faetes| (ete: |isnats BS', 29 
. |Perfluorocyclobutene. 104: | erin: sis eres g7e0 602; j Beal SAE ARIA ce [oes |S eA BS, 170 
C,F,. See c603 
. |Epicyclene. Isocyclene. ey Ve A | ae 150-17 "28 (OST 94 RIE ee enemas Soa awtheteatfieme BS°, 393 
B-Pericyclocamphane. 
TANG INDOED, Pell AIO ce He .27 |\cr (AcOEt, chl) Ra Fae | AS. 2k eed [See hie 5 en ee B6?, 4105 
BS SE Od OCICS OOL ‘ cr (eth) 4"! 287 eat oer See rachael (ie Mal tacts A, B7?, 540 
(C608 |Cyclodecanol® « «ie psi sie's eas lel acta tiete eae cisterns 2M share cisu te Keloiwvers 12534 9606290492620 ili ey. 1S. llc creil| sie =i] lne= |e tere B6°, 120 
SAO AOA DI ACIEEIOD Le amor pw 106.713 |0.96542° |1.48062° |...]... aA8 B7?, 36 
A*' 283 (1.18) 
GBivetOne Mensch sa eseepiae ese orem ioe : 342742 91703" 2483024 Nd) 1S) il vere tela || S| eeemerenen tates B7?, 121 
159? 
Qc611|Cycloheptane* .... | Heptamethylene. Suberane. . SUD ave iecatsveferatstaiats 118.487°° |0.80982° |1.44362° 
2c612|—,l-aza-*........ Hexamethylenimine. BLS! lisse sqeterscssa aig Will eorehoro fetes 138.0= 9910:8643225 1546 312CP Set eV AEE ul oer 
Homopiperidine. Ses 
.c613|—,bromo-* ....... Suberyl bromide. LOD: |e Ratentetscre orehl Mahetotere ahs 1O1US42 7 U-288722) 4996228) mag eRe eon ctlltoiers 


C,H, ;Br. See c611 Ike 
AAs Gil Ser COL verti a 12.2) | ee eet eee | terrors 11347000 me (0.800122 111.44012° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
No. Name Synonyms and Formula Mol tse ee ‘P- | Density ioe Ref. 
*  |specific rotation 
SS 
1,2-Cycloheptanedione 
615] 1,2-Cyclo- @HeOnseecoll...--9-- 126.16 ye ced (1.3),] —40 107-917 | 1.060733 | 1.468922 
lione* 8), 
ei — 405 (0.7), 
420 (0.6) y its 
Q.c616| Cycloheptanol*.. . .| Suberol. Suberyl alcohol. MVAIIG Wine ererta vale 2 1857©° | 0.9554?° | 1.4705 
C,H,,40. See c611 9574 ; 
Q617| Cycloheptanone* . .| Suberone. C,H, ,O. See c611.| 112.17 A285 .30)) AIP: dscns gh 0.95082° | 1.4608 
7119 
c618|Cycloheptasil- =f... ee ee eee eee eee 519.09 Nl te didd canes» =26 1542° 0.97033° |1.40407° 
oxane, tetradeca- 
methyl-* = 760 19 20 
c619}1,3,5-Cyclo- BRT ODINCONG siete eratsrersa vote: o:4 92.15 |cubic(at —80) | —79.49 |117 0.8875}? 11.5343 
heptatriene* A" 261 (3.54) 60.5122 
c620|2,4,6-Cyclohepta- |Tropone................- 106.13 | AMeO# 225 —7-—5 }113'5 1.0953? |1.6172? 
trien-1-one* (4.30), 232 84-5° 
(4.29), 303 
(3.87) 
c621 |—,2-amino-*...... C,H{NO. Seec620.......... 121.14 |ye pl (bz) 106=7t &ETSOE ME |. ek c(t ies 
A"! 242 (4.4), 
337 (4.1), 
397 (4.0) 
c622 |—,3-bromo-2- C;H,BrO,. Seec620....... 201.03 |ye plor nd VOF—B a ea avare ale lve-acs.ofe es lene «dram oes 
hydroxy-* Ac"! 258 (4.58), 
329 (3.87), 
364 (3.84), 
381.5 (3.86) 
c623 |—,2-hydroxy-* .... |Tropolone.C,H,O,. 122.13 |nd A"'228 51-2 sub 40% | |<: 0-5 /> 0.0) ercteneiaels 
See c620 (4.36), 320 
(3.83), 351 
(3.76) 
2 c624 |—,2-hydroxy- Croll j,0,5 See c620.........15.. 164.21 |pa ye (peth) S0=)) . Pediccpcts PEON 2 o|]a arcuate 
4-isopropyl-* A*' 344 (4.09), 
393 (3.09) 
625 |—,2-hydroxy- CeH gO Wee CO20 cies mc clei 136.16 |nd (peth) LE. = eee aoe eres aah eee oon ae 
4-methyl-* A°* 235 (4.4), 
320 (3.7), 
352 (3.7) 
372 (3.5) 
c626|—,2-methoxy-*....|/C,H,O0,.Seec620......... 136.16 | payend 41 1282) > A rontorperonn aac 
(+4w) (+4w) 
2"! 235 (4.46), 
319 (3.88), 
350 (3.81), 
363 sh (3.64) 
Q c627| Cycloheptene*.... . Suberene. Suberylene....... D617 lest ste nas —56 PIS7G2 ) |\0:82282° (4.455220 
c628 | 1,3-Cyclo- 1,2-Dihydrobenzene ....... 80.14 | A! 259 (4.00) —89 80.57°° |0.84052° |1.475482° 
hexadiene* 
629) 1,4-Cyclo- 1,4-Dihydrobenzene ....... 80.14 | A™* 224 (1.5), —49.2 85.679 |0.84712° |1.47257° 
hexadiene* 270(—0.5) 
c630) 1,3-Cyclo- 1,2-Dihydrotoluene. 94°16) At! 259(3;69) SE tower. 101.578? |0.83542° |1.47637° 
hexadiene, C,H,,. See c628 
5-methyl-(d/)* 
c631|—,octafluoro-* ....|C,F,.Seec628............ Pe OS Wey eto oes ss -se.vnces| racic eee 63-4 1.6017° | 1.31492° 
¢632| 1,4-Cyclo- CFs PS CE COLD. srcisiciee oes Z24O5 Nis nroio is ebteen x0 5 |Yovodoconaratere ie ee | et Pens 1.31818 
hexadiene, 
octafluoro-* 
0633) 1,4-Cyclohexa- 3,6-Dihydrophthalic acid .. .| 168.16 | mcl pr (w) LSSitehs seid boat TLL beid atl puevctatantats 
diene-1,2-dicar- 
boxylic acid* 
634] 2,4-Cyclohexa- 2,3-Dihydrophthalic acid ...| 168.16 | pr (woral) L79-BOr vols Harchvp «ME Settee Lee te elas 
diene-1,2-dicar- 
boxylic acid* 
c635| 2,6-Cyclohexa- 4,5-Dihydrophthalicacid ...| 168.16 | tcl (w) 95 Vote fee ee 88 6 Oe ODE Os 
diene-1 ,2-dicar- 
boxylic acid* 
636] 2,5-Cyclo- Hexachlorophenol......... 800.78) )| 2°%-262:(4;20),.. 1107" all adtewterds isco crckotetv: | Rieter 
hexadien-1-one, 268 (4.20) 
hexachloro-* 
Q c637| Cyclohexane* ..... Ret Cie fi 84:16" | Seeaeaaaceno. 6.55 80.747°° |0.778552°| 1.426622° 
examethylene. 
c638|—,acetyl-......... Cyclohexyl methyl ketone. B26; 20 | APR eared, tvs, Iles. ccce aie 180—-17°° |0.91763°:7| 1.45652! 
Hexahydroacetophenone. 69)? 
C3H,,0. See c637 
2.c639|—,allyl-.......... iat hen Gage 124523! |in-avaatarabataceisters =: |eoshs ooieeis 151.5757 |0.81357° |1.45007° 
9fli6-0eec 
2.c640|—,amino-* ....... Cyclohexylamine. Hexa- 90 TSHR .ta cam eae irs -17.7  |134.576° |0.81912° | 1.437162 
hydroaniline. C,H,,N. See 30.515 
c637 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-260 


2 0644 


© c645 

c646 
2 0647 
2 0648 


Q c649 
2 c650 


2 c651 


Q c652 
Q 653 


2 0654 
c655 


c656 
Q c657 


2 c658 
c659 


2 c660 
c661 


c662 


2 c663 
2 0664 
Q c665 
2 0666 

c667 
2 0668 
2 c669 

670 


671 


c672 


c673 


2 c674 
Q c675 
c676 


c677 


c678 


c679 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Cyclohexane 


—,—,hydrochlo- 
ride* 


—,1-bromo-1- 
methyl-* 

—,1-bromo-3- 
methyl-(d/)* 


—,1-bromo-4- 
methyl-* 


—,tert-butyl-. ..-.. . 
—,(butylamino)-* . . 


—.,cyclopentyl-* 

—,1,2-dibromo- 
(cis)* 

—,—(trans, dl)*... 


—,1,3-dibromo- 
(cis)* 

—,—(trans)*...... 

—,1,4-dibromo- 
(cis)* 

—,—(trans)*...... 

—,1,2-dichloro- 
(cis)* 

—,—(trans, dl)*... 


—,(diethyl- 
amino)-* 

—,(difluoro- 
amino)-deca- 
fluoro-* 

—,1,1-dimethyl-* . . 


—,1,2-dimethyl- 
(cis)* 
—,—(trans)*...... 


—,1,3-dimethyl- 
(cis)* 


—,—(trans, d)*.... 


—,1,4-dimethyl- 
(cis)* 
—,—(trans, dl)* ... 


—,1,2-dimethyl- 
ene-* 
—,1,2-epoxy-* .... 


—,1,2-epoxy- 
4(epoxyethyl)-* 

—,1,2-epoxy-4- 
ethenyl- 

—,ethyl-* 


—,(ethylamino)-* . . 


—,1,1,2,3,4,5,6- 
heptachloro-, 


(e, dl) 
—1 »2,3,4,5,6- 
hexabromo- 
(B or cis)* 


C.H,3N. HCl. Seec637..... 

Cyclohexyl bromide. 
C.H,,Br. See c637 

C,H,3Br. See c637 


C,H, 3Br. See c637 


C,H, 3Br. See c637 


CH Br. See c637 vo. 2.5 es 
1-Cyclohexylbutane.* 
Ci oH. See c637 
2-Cyclohexylbutane.* 
C,oH20. See c637 
Ci 0H 0. See c637 
N-Butylcyclohexylamine. 
CioH2,N. See c637 
Cyclohexyl chloride. 
C,.H,,Cl. See c637 


CoH, oBr2. 


C,H, oBr2. See c637 


C,H, Br. See c637 


CoH, Br. See c637 
C.H,oBr,. See c637 


CoH oBr2. See c637 
C.HyoCl,. See c637 


C,H 0Cl, . See c637 
CyioH21N. See c637......... 


Perfluorocyclohexylamine. 
CoF,3N. See c637 


C,H,.- See c637 


SCE COS Hearst oa sce 


CyHie- 


C,H,.. See c637 


Sed.c637 ase tteleyaiereis 


CoHi.- 


C,H,,. See c637 


SS CR COTE cuss ra we 3-5 


CsHie 


C.Hic- 


Cyclohexene oxide. 7-Oxabi- 
cyclo[4,1,0] heptane. 
CoH, 00. See c637 
4-Vinylcyclohexene dioxide. 
C,H,,0,. See c637 
3-Vinyl-7-oxabicyclof[4, | ,O]- 
heptane. C,H,,0. 
See c637 
CsH,.. See c637 


C,H,7N. See c637.......... 


Cob nik. See c637.. 2.2.5 


C,F,4. See c637 


C.H;Cl,. See c637 


Benzene- f-hexabromide. 
C.H.Brg . See c637 


Perfluoromethylcyclohexane. 


135.64 


140.27 
155.29 


118.61 


333.05 


112.22 


350.06 


Color, 
crystalline 
form, 


and A,,,, (log £) 


nd (w or al-eth) 


specific rotation 


206-7 


Density 


166;27°° 
45.51% 

156-60 
65-9'° 


1.33593° 
1.25107° 


1.27535 


5535 

76-776 1.276335 
180.957°°| 0.79922° 
5910 

179.347°°| 0.813142° 
171.57°°) |'0:812672° 
207  V isciss ayer 
1437°° 1.0003° 
215.178° |0.87583° 
11514 1.80335 
145-61 | 1.77593° 
1057° 

NP Oy [Fe creecpetyls 
137-825 | 1.78342° 
206-978 | 1.20212° 
912° 

18976° 1.18393° 
7820 

192-3749 10.8728 
85-6?° 

T5=67°°. | 1478725 
119.547°° |0.78093° 
10° 

129.737°° |0.79633° 
18.3'° 

123.427°° |0.77602° 
02.900 

120.17°° |0.76603° 
Whee! 

124.457°° |0.78477° 
15.0'° 

124.327°° |0.78292° 
14.4'° 

119.357©° |0.76262° 
10.0'° 

124740 0.822925 
60-1°° 

131.57°° |0.96637° 
54-5!° 

227769 ~—-|1.098628 
925 

1697°° 0.959835 
20? 

131.787©° |0.78803° 
20.51° 

16476° 8689 
62-515 

100.2 .92792° 
4g 100 

76.1478 |1.78783° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-261 


1.495729 
1.48667° 


1.497970 


1.446737° 


1.446940 


1.4626° 


1.47257° 
1.551475 


1.54451° 


1:553120 


1.49677° 
1.49027° 


1.2867° 


1.42907° 
1.43607° 
1.42707° 
1.42297° 
1.430929 
1.42307° 


1.42097° 


1.471875 


1.451979 


1.47877° 


1.47007° 


1.43307° 


1.4146° 


1.28517 


Solubility 


lig, 
CCl, co 
CP ei | Bezel | poser chls 
Vv Sis Racseeee’s 
s s |chls 
S|, -.0:0'| eRe 
Wate VA rast vl tevays loses cteroue cere 
co | ©] «| o |chlv 
aod s | s | s |chl,CCk, 
ligs 
s | s | s | s Jooss 
st v |ligd 
SE [Faw tie aeslh We. l/eeeee «o 
SMBs a |favew fia oe 
SP ile Scar levarsil ketersiaseteresets 
s |CChs 
OR | Shee ee to yar 
S s | s | s: }GCh, 
lig co 
s |c}]o]s fligv 
CCl, s 
s S | ©] o Jligv 
CCks 
co | co | 0] o |CCk, 
lig co 
co | c | o}] 02 |CCk, 
lig oo 
co | © | © |] o | CCh, 
lig co 
66 |i 00 | oo foc CCL, 
lig oo 
S@ |S.) V || s\ |chi’s 
v|vifiv]fv {chls 
SSeS | Sint GClsoa 
ligv 
Cell [oval oe eal |e (Sessa 
Paw leteue Pys 
Ae ee $s |'s' [CGS 
to, 
AcOEt s 
6} 6 O” hese 0 athe 


other 
solvents 


Ref. 


BS, 21 


BS5?, 268 
B52, 12 


BS5?, 12 
BS5*, 13 


BS?, 13 
B52, 13 


BS?, 13 
BS5',8 


BS',8 
B122, 6 


J1950; 
1966 


B57, 20 
B5?, 21 
B52, 21 
B5, 36 
C40, 
6427 
B5, 38 
C30, 
2180 
Am 75, 


4780 
B17’, 29 


C46, 

2574 
Am81, 

3350 


B52, 20 
B12?,6 
Am77, 
3099 
J1955, 
1749 


C46, 441 


BS, 25 


—,(2-propyn-1- 
yl)* 
—,1,3,5-tri- 
methyl-(cis)* 
—,—(trans)* 
Cyclohexanecar- 
boxaldehyde 
Cyclohexanecar- 
boxylic acid* 
—,chloride 


—,ethyl ester* 


—,methylester*... 


—,propylester* ... 

—,1,1-azobis-, 
dinitrile. 

—,epoxy-,nitrile. . . 


—,1-hydroxy-, 
nitrile 

2 c706 |—,2-hydroxy-* .... 

2 c706' |—,1,3,4,5-tetra- 
hydroxy-(d) 


c706? 
c706° 


¢707 |1,2-Cyclohexane- 
dicarboxylic acid 
(cis)* 


708 |—(trans, d)* 


c711| —,diethyl ester 
(cis)* 

e712) —,—,(trans, dl)*.. 

¢713] 1,3-Cyclohexane- 
dicarboxylic acid 
(cis)* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


-| Ci2H29O,. See c707 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
form, 


Synonyms and Formula 


specific rotation 
and 4,,,, (log «) 


C,H.Br,. See c637 

Benzene-trans-hexachloride. 
C.H,.Cl, . Seec637 

Benzene-cis-hexachloride. 
C.H.Cl,. See c637 


mcl pr (xyl) 


Benzene )-hexachloride. 
Gammexane. Lindane. 
C,H,.Cl, . See c637 

C.H,6Cl, . See c637 

Cyclohexyl iodide. C,H,,I. 
See c637 

Cy, oH20. See c637 

Hexahydrocumene. Normen- 
thane. CoH,,. See c637 

see Menthane 


Hexahydrotoluene. C;H,,. 
See c637 
C,H,,N. See c637 


1-Cyclohexyl-3-methylbu- 
tane.* Isoamylcyclohexane. 
C,,H2,. See c637 


96.17 
129.16 


C,.H,,NO,. See c637 


C,,H2,. See c637 154.30 


see Benzene, cyclohexyl-* 


C,H,s. See c637 126.24 


see Propyne, 3-cyclohexyl-* 


Hexahydromesitylene. 
CyH,,. See c637 

CoH ,,. See c637 

Formylcyclohexane. 
Hexahydrobenzaldehyde. 

Hexahydrobenzoic acid. 


C,H, , ClO. See c698 


CoH ,,O2. See c698 


CyH,.02. See c698 


CoH 302. See c698 
1,1-Bicyanoazocyclohexane. 


C,H,NO. See c698 


Cyclohexanone cyanohydrin. 
C;H,,NO. See c698 

Hexahydrosalicylic acid. 

C,H, ,0,. See c698 

d-Quinic acid. 

C,H, ,0,. See c698 


C,H,,0,. See c698 
C,H,,0,. See c698 


144.17 |nd (AcOEt) 


192.17 |mcl pr (w) 
(a]i? +44 
(w,c = 10) 
192.17 |pr(w) 
192.17 |pr(w), [a)i® 
—44.1 (w, 
¢ = 12) 
172.19 |tcl nd (al) 


Hexahydrophthalic acid. 


CoH i320, Sée6107,0..0 002. 


172.19 |pw(w) 
[aJp +18.2 

172.19 |If or pr (w) 

172.19 | pw(w) 


GVH O77 Seeci07, .ccn ee 
C,H, ,0,. See c707 


C,2H200,. See c707 


cis-Hexahydroisophthalic 


I 172.19 | nd (con HCl), 
acid. 


cr (w) 


mcl pr (al or aa) 


cr (bz, al or xyl) 


212 
159.560 


314-5 
sub 
>314 
112.5-3 


141.5-2.0 


C-262 


323.4769 
176.2'° 


160° 34 
180 dd 
S15z2 
hoes 
154,576° 
38.3'° 


100.97°° 
16.3! 

145-7748 
(154-8) 
76-7! 

196.57°° 


102-37°* 

205.5768 
9522 

202.87°° 
phyee: 


PS6.2e2 
40.1'° 


138.57°° 


140.576° 
15933788 
361° 
202-3 
120-1"? 
1807°° 
(184) 
75-715 
1967°° 


244,576° 
110'° 


Solubility 


pm = boc 


1.62442° 


1.547722 


0.795212° |1.438617° 
0.80233° |1.44107° 


0.76947° |1.42317° 


0.866073 |1.45307? 


0.80232° |1.44207° 


0.80747° 
1.06102° 


1.452370 
1.4612'° 


0.80373° |1.44377° 


1.437057° 


0.79363° 


0.77083° |1.42697° 


0.77943° 
0.90353° 


1.43077° 
1.4496° 


1.03343? |1.459922 
1.45208 


1.096235 |1.47112° 


0.93622° |1.45012'* 


0.99543 |1.44332° 


0.95301° 


1.47637° 


1.46437° 


: other 
aor solvents 


5 |chl, pethi 


1.05402° | 1.4551'* 


B10, 538 


B10, 538 
B10?, 377 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS sine an 


Color, 
crystalline as 
No. Name Synonyms and Formula 7 form, AEP: ke Density 
specific rotation c Cc other 
and 4,,,, (log «) solvents 
1,3-Cyclohexanedicarboxylic acid 
c714|—(trans, d)* ...... CyH 20, Seec7 13 eases PLD ler (wy [alee 11340” | |e pea emer er ce one Sil) BelbSéilctas lee peth 6 B9?, 523 
23.8 (w,c =4) 
e715 |—H{trans, dl)*...... CoH 0, See c713inrer ae. 3 nd (w) 150.5, [Race yesavecat | ofots Meas, Varese ee Vale gale Siclatea [fa ore peth 6 B9?, 523 
c716|—(trans, I)*....... C,H,,0,. Seec713......... P19 Cw) for} #2 9352) 13.4 ee tiny oreeseersl I epcyaetater call Cereretetetat eel) Fal) sl Aaa peth 6 B9?, 523 
(w, c =2) 
c717 |—,diethyl ester Go Og See Cll sare aan sD Did iekg acne nhac dp ciciste | atereanctetare 288 1.04502 00114521200 ey eller [raealenerecte cr | eerie B9?, 523 
(cis)* 1421! 
e718 |—,—(trans, dl)* . . . |C,,H 00,4. Seec713........ 29 )| ininteeeetsiienc ste, Ievcletee eters 128675¢ W048522: 11453070 ile detere (erated are ® [fee oil eos sieteca eras B9?, 523 
142'2 
c719|1,4-Cyclohexane- __| cis-Hexahydroterephthalic ‘ If (w) DOS [eraroteioierer | asters tures oss [leverecorererexe SUE ale veuieie ince chlv B97, 523 
dicarboxylic acid acid. 
(cis)* 
Q¢720 |—(trans)* ........ C.H,,.0,.Seec719......... 3 pr(w),pl(ace) |312-3 300'sub) Peck Be aa lec. oo OLieV WL OmSs. bee .1chli B9?, 524 
c721 |—,diethylester .... |C,2H200,. Seec719........ 2D evepersin ie eierertiotey | ese iia terete 151%3 MOS1620019. 452225 ere) | ate 8) Soca laced fecorcon ao B9?, 524 
(cis)* 
722 |—,—(trans)*...... C,2H200,. Seec719........ .29 Ind Ce es eee MOVTOZ E N-433 10% ereretlevere |e S7a aterat|| tate al fistaer Reatieite B9?, 529 
ie723\|12-Cyciohexame= fuschia sckss Saale chobet F cr (eth), pl(bz) |99-101 120'5 WO2O 7401) er sare odie Saale S$ | sabetiacsd B6?, 743 
diol (cis)* 
0 .c724 |—(trans, d)*...... C6H 202. Seec723......... .16 |cr (AcOEt 105 11722 Ta e502 Pal eR eon Bales Ab al 7S 1 || Scelhesetterand B67, 744 
or ace) 
¢725 |1,4-Cyclohexane- _|cis-Quinitol. s lpr (ace) 113-40 ie ees Mitte Nis cxorens So ys dy ip} . |MeOHs __|B6?, 747 
diol (cis)* ou chl 6 
Q0726 |—(trans)*........- |CgsH 202. Seec725......... .16 |mcl pl (ace) 1430. 2) | cee ss WIS p de lavas s |s |i | 6 ]...|MeOHs_ |B6?,748 
s* 
727 |1,2-Cyclohexane- |Dihydropyrocatechol. .14 |cr(peth) A"! 38-40 19357500 | heb ores 1.499520 .alis. es: al Seqlete |) 8. Ite epatepstere B7?, 526 
dione* 266 (3.42) 96-775 
2 c728 |—,dioxime* Nioxime. C,H,)N20>. n1G6)|ind (worace), H191—3.0 pli eet) Pease [he ceraa te Cio ie ee CoM SAP aaa re B7?, 526 
Seec727 An Pies 
232.5 (4.12) 
729 |1,3-Cyclohexane- |Dihydroresorcinol. z pr (bzor 1OS=—6) ee rar: 1,0861°! |1.4576'°2} s | s | 56 | s | 6 |chls B7?, 526 
dione* AcOEt) 4” 
253 (4.35), 
282 (4.47) 
730 |—,dioxime* ...... CsHioN202. Seec729 ...... 5 cr (w) 156-7 mere etaiaval il ave acaraisrersy | SvaveVevey<Vave 4 ol | Gl | re | ee Sa ea aav" B7, 555 
Qc731 |1,4-Cyclohexane- |Tetrahydroquinone. mcl pl (w), 78 Ub OOS eteeeies |s crease SuileS ill Su eS) [hS: slays. B7?, 526 
dione* nd (peth) 
c732 |—,dioxime ....... CeHioN202. Seec731...... ; cr (w) 188 aiiemteya|ltetgatdors |S pcroyayerac Sail. ailic ao lloras oath] enatetasersye tes B7?, 526 
c733 |1,3-Cyclohexane- |C,H,BrO,.Seec729....... i micr nd EGS 210 ie saraataha dye Wt KUNE fact Pocotev aca Se Foe a || aero | et | | a B7, 556 
dione, 2-bromo-* 
734 |1,2-Cyclohexane- |C,H,,0,.Seec727......... EL9ulice (dill MeOH). (71=2) | Seems leet eee Socal eeelines ... jalky B7', 314 
dione, 3,5-di- MeOH s" 
methyl-* 
735 |1,3-Cyclohexane- |Dimedone. Methone. 1Siivesh ndidw,aq S02 insecitallats Smee «Joy <sveleiere OU tits Owl eSs Ileus, (CHL B7?, 531 
dione, 5,5-di- CsgH,,0,. See c729 ace), mcl pr aav 
methyl-* (al-eth) 2” CCl, s 
257 (4.22) peth 6 
2 c736|1,2,3,4,5,6-Cyclo- | Hexahydromellitic acid. -22 |syr GPs olspptsec | Setepetee. || ct uesieee Via ils¥ albiOadl iis & iI hetous'| srexarere treks. « B9, 1007 
hexanehexacar- 
boxylic acid* 
c736' | Cyclohexane- Cyclohexone hydrate. E mic nd (dil ROO=I Tht Bes en cee [evento diate | St a tall ee ae alks B7?, 882 
hexone, octa HNO;) 
hydrate* 
¢737|1,2,3,4,5-Cyclo- Protoquercitol. d-Quercite. ‘ pr (w.or dil (al), |235—7, | ..-..... Ti5845%>. || eater v}|i|id|...| i |MeOH6 |B6?,1151 
hexanepentol (d)* | d-Quercitol. [a]i> +25 (240) 5" 
(w,c =10) 
C138 De io ene ale wie oho Viboquercitol. A ree Ae EN RR Sie Soh 5 oe llondnadsel aoaeodced v{|6]i{...} i |MeOHS |B6,1188 
C.H,,0;. Seec737 (anh) 
(cor) 
Q.c739| Cyclohexane- Cyclohexyl mercaptan. : Aty 230 (2. 14) ie eter sees 0:97822° |i149212° vile Jee vh seaies, |) Ss |chis B6?, 14 
thiol* 4112 
c740| 1,3,5-Cyclohex- Phloroglucinol trioxime. t pw (aa) ASSi(EXp)) | scinrs. eoeael | Bettie tore, lls forecore ad Opleo siocesies: [ow Ch, B15, 34 
anetrione, triox- (darken alk, 
ime* at 140) acs 
741 | —,2,2-dimethyl-* Filicin. Filicinic acid. Filigic Cubic or rhd (al 213—S5d |) dicts. teres Vine ssisates Ware aecape ists 6' |v" | 56 |...] 6 |Na,CO,v | B7', 470 
(trioxoform) acid. aad 
pethi 
2 c742| Cyclohexanol* ....| Hexahydrophenol. Hexalin. Za.15 161.176° |0.96242° |1.46417° | s | s | s | s | «]CS,0 B6?, 5 
c743|—,l-acetyl-....... C,H,,0.,. Seec742......... O74 eect Rie OIRO Ps || Beas PEROT 125-65° {1.024825 |1.467075 |...| s Salat] <a Leak onaeterees B8?,7 
91 ii 
c744|—,2-allyl-(trans) ..|C H,.O. See c742.......... DSL hese tere teeta: Sea WAR Ete: os 3s 94-615 0194329" 11.47 782 ah cielo ebelliees< {| «0.6 MeOH, Am74, 
aas 399 
c745|—,2-amino- CoH,3NO. Seec742........ 68 LOS#S REM Blea: borsrereys ould resale seh seh ...] s |[chlvacs | B13?,157 
(trans, dl)* 
Qc746| —,2-butyl (trans)* .| C,oH20O. Seec742......... DW oe ANNs our seustezeconeseieus 111-2'© |0.90202° |1.46417° | i |...] s | s | s |oosv B6°, 121 
75-6 
¢©747|—,2-chloro- cis-Cyclohexene 36-7 93-476 15126177 |'1.4894755) 0) Souls calew) 8 lichls B6*, 39 
(cis, dl)* chlorohydrin. 
C,H, ClO. See c742 
c748| —,—(cis,1)*...... C,.H,,ClO. Seec742........ Gli ivelalszg, © walldtdcs sre 8715 Disses) \1.4894720 esl Sal aulrgd.| S| cals B6,7 
19.5 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. “i 
, crystalline b ; Solubility 
No Name Synonyms and Formula Mol form, See oe Density Np 
wt. | specific rotation wl ‘al | ehlaseinae other 
and A,,,, (log &) solvents 
—+ 
} 
Cyclohexanol 
Q ¢749| —,—(trans)*...... GLH GIO: See c742..c0s.55. 134.61 | pr (bz-lig) 29 9326 1.1461© | 1.489929 vis s |chls 
Q ¢750| —,4-chloro-(trans)* | CesH,,ClO. Seec742........ 134.61 |pl(cy) 82-3 106'* 1.143547 |1.4930!7 $i 's s |chls 
c751| —,3-(dimethyl- C,H,,NO. Seec742........ 143.051 Seca eee An 73 231749 | 0.976638 |1.48522° [hn tledl asa ee 
amino)-* 126-77 
Q c752|—,1-ethyl-*....... C,H, eO. Seecr42.... 3. cuss 128.22 | pr as" 34.5-5.0 |166 0.922778" 11463322 |) (oes ol senile s |peths 
333 (3.40) 67 
c753|—,2-ethyl- (cis, d/)* | CgH,.O. Seec742.......... PGS 20 eee CAME cea) erarewsunc te 180-27 0.92742! |1.46557 | i s | s | s |oosv 
74} peths 
c754|—,—(trans, dl)* . ..| CgH,.O. Seec742.......... HDS RD DW rerereeereie& paras aN [base cteiete (a 7932 0.91933! |1.46407' | i s | s | s Joosyv 
peths 
Q c755|—,1-ethynyl-*..... Gps OnSeec742u.c one neh 124.19 |cr (peth) 31-2 W7A POR 109873" 14822205 ei aes s |peths 
73 12 
c757| —,2(1-hydroxy- CgHicO2- Seec742.....25.. 944221, SN ie satel ac bovine 1401? 0.97639 | 1.490079 ih ca eee 00s V 
ethyl)-* 
—|—,2-isopropyl-5- see Neoisomenthol 
methyl-* 
Q c758|—,1-methyl-*..... ChHy,O. SeecT42... 2556s). 1 OR EA ace 25 1SSiSe 9.91942° |1.45952° i S:.:)\ hoo) pee s |chls 
7025 
Q c759| —,2-methyl-(cis, C,Hy, O. See c742.....6.6 if 3 U0 eRe | Ae 7 (-4) {165 0:93602° | 1.46402 1° 5»)! %00.1).5 Hi) 29%.) 2.6 | eee ene 
dl)* 6012 
760|—,—(trans,d)* | CpH 40. Seec742.......05. 114.19 | [o}22 417.19 |.....0., 166 0.94542° 11.4610? | 5 | co] s |...|..c|..-e tre 
(undil) 782° 
2 6761) —,—(rrans, dl)* .. .| CoH 40. Seec742.......... VEGAS 5 cic ca Pape was « =4,3 to {1167.2-7.6] 0:92472° | 1.46162" | 6.) co] Si] 23.) 2a.) «oc ceunan 
—3.7 7820 ; 
c762| —,—(trans, lI)* ....| C;H,40. Seec742.........5 114.19) [elie 35.5: Mewar 1667°° 0.945429 | 1.461022 5[:) 5] 100 || ES) | 00] = eaten 
(undil) oh Sa 
Q c763 |—,3-methyl-(cis, CoH uOrSee cae soc s. dss 114.19 |[a]2? —4.75 —4.7 174-5 0.91'552° |1.45742°. \|\ dr]. co} comptes ie. <1l)e serene 
1)* (undil) 9412 
Q c764 |—,— (trans, 1)*.... |C,H,4O. Seec742.......... 114.19 |[a]2° —7.3 -1 174-575? 10.92142° |1.45907° | 6 | co} V [i.e acme 
(undil) 84!3 
Q c765 |—,4-methyl-(cis)* |C,H,,O. Seec742.......... DUS 1ST a ssccevese, cee ele —9.2 173—47£° |0.91702° |1.46142° | 6 | co | S |\ce |e) een 
78-979 
Q c766 |—,—(trans)*...... C,H,,0. Seec742.......... NRE 2 AOR | areata pam (Se eras 173-4759 0.91182! |1.45612° | 6 | oo\|) S) eee eel eee 
543 
Q c767 |—,2-phenyl-(cis, CipH yO. See c742......555 V7 G24, fee tities 41-2 (56) |140-1'© |1.035'¢ 1.5415 Shee ono ee SO) |. oe 
dl)* 
Q. c768 |—,—(trans, dl)* . . . |C,,H,,O0. Seec742......... 176.24 |cr(peth) 56-7 1522 SL9SA| Ti eeee se Neaeastints Fs £3 chls 
O c769 | —,2,2,6,6-tetra CipHcO5. Seec?42.. 23.4... 220.27 |pl (al) TL) cpsR FRG Shee edo. [oe omar v i i i |MeOHv 
kis(hydroxy- Pys 
methyl)-* 
e770 |—,1,2,2-tri- C,yH,,O. Seec742.......... 142.24 |cr(+4w) 41 (hyd) |81.4— 0.92303° |1.46827° i s Ss s | ooss 
methyl-(d/)* 15822 
c771 |—,1,2,6-tri- CoH OFS ee C742 ean cc cakes 142 24 We Sind eo pccttrecs ace: [Sree a3 ae 78? 0.912615 |1.4598'5 | i Ss s s s |ooss 
methyl-* 
¢772 |—,1,3,3-tri- CoH jeO. See cT42.... 0... 142.24 |pr(dilal) 74) | TWAPRRPBANS cacsceckolacsmoee i | v | ss) esens 
methyl-* 
c773 | —,1,3,5-tri- CoH .OUSee C742 en. tence VY beth Sy area (in. ) aes 181 0.8876)’ |1.4544°3 | i | s | s chls 
methyl-* 82-319 
c774 |—,1,4,4-tri- CoH yO See cian. cc cc coe 142.24 |hygnd 58 7980 Mics c:sinradeceol| ane stekreliecs i s s chls 
methyl-* (dil al) 
c775 |—,2,2,3-tri- CoH,,0. See c742.......... Wa2 2A easciee ance leystekioees SSE To acoso euler iis its chls 
methyl-* 
c776 |—,2,2,5-tri- Pulenol CoH pO. See c742 5, .u/ T4224 Men an ech «0 ction nee 187—97°° |0.89552° |1.45697° | i Sve Soe ooss | 
methyl-* 90-223 
c777 |—,2,2,6-tri- CoH, sO. See CTAB. 5... 65.0.6 store oer Saree <0 SEREMbE Re once 186-775? |0.91282° |1.46007° | i s S, yee ee chls 
methyl-(liquid)* 
c778 |—,—(solid)*...... CoH eO. SeecT42..........- 142.24 |cr(pethoral) |51 8798) CAE icccclecs ek Wacrennetaile i BO) Bie he oe ee chls 
c779 | —,2,3,3-tri- CoH,,O. Seec742.......... 142.24 |nd 28 NOT GABE Ni. sie cashew orators i v oos V 
methyl-* 9719 
c780 pont C,H,,0. See c742.......... A QRZ EINK recsvete te reyare arama beta tac ae 193257*2 | |0:99172" ||. oe i SP} (6aro [Rt | ear chls 
methyl- 
c781 | —,2,4,5-tri- CoH,,0. Seec742.......... I42.24iihyee = 6 eM ss 191-37°° |0.91203° |1.4637° i s Swe. ee chls 
methyl-(cis)* 8417 
c782|—,—(trans)*...... C5H,,0. Seec742.......... 14224 ihyg APPA to 1967©° =: 10.9062°—- | 1.4617° re HE Saal .|chls 
11295 

Q c783 | —,3,3,5-tri- cis-Dihydroisophorole. eZ. nO oc 37.3 201—375° |0.9006}° |1.4550'° i Ss s chls 

methyl-(cis)* C,H,,0. See c742 92t2 

Q c784|—,—(trans)*...... CoHaO'See e742. oan. « 142.24 |cr (eth) 55.8 1:89:225° | 10/8643S3 etki Id (}e: si Bai RG Saleen chls 

2 c785| Cyclohexanone* . .. | Ketohexamethylene. Pimelic | 98.15 | 4*'284(1.26) —16.4 155.657©° |0,94782° | 1.45072°°|' sks ||. s*| s' | 8 chs 

; ketone. ( -45) 4715 

Q c786|—-oxime*........ GeH, NO. Seec785...%..... 113.16 |hex pr (lig) 90 206-10: + | EAN s [Reovevevercvons Shs OSPR OR Ee leraee MeOH s 
c787 |—,2-acetyl-....... CgH 1202. Seec785......... 140.19 |4*'290(3.95)  |........ 111-218 |1.07829 1.513829 |. 2. |. ..|.. |e eee er 

Q c788 |—,2-butyl-*....... CyoH;gO. Seec785......... 1S4226i)| coaceraitte Bhecowe, ocs)|| elon ed 70? 0.9052° |1.45457° | i oosv 

Q c789 |—,2-butylidene- . . . Cio eOuSeecTBS. seve... MELA War cpRe teat cto reraneo net onemene 98-100'° |0.9352° |1.48002° | i Ss |v |S | ‘waoosv 

(95— 100°) 

Q.c790|—,2-chloro-*...... CsH,ClO. Seec785 ........ 132.59 | 2"'294(1.38) 23 82!3 1.16179 |1.4825?° s s |dioxs 
c791|—,3-chloro-*...... CAH GIO: Seeci8$: oo... .4.. 1.92; 59) nectar ere areten tess Ricieteiers QDI By reo etanefene! | res xexntatl wee 811%. fo lhe «sell hese me 
c792|—,4-chloro-*...... C.H,ClO. Seec785 ........ PZ SOL srensyecernya nvethecoilevereasreree bie || SANS o bee 1.48672° Bare ee PML ae legen ioc 3 sone 
c793| —,2,6-dibenzyl- Cio SeeCTSS.. eae, . 274.37 | yend (al) 4"! 117-8 PBS9520) [PEAS oar |r creates heer Bl sree s |aas 

idene- 330 (4.40) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-264 


Ref. 


B6?, 12 
B6', 12 
B13?, 159 
B6?, 26 
B6?, 26 
B6?, 26 
B6?, 100 
C50, 
3299 
B67, 16 
B67, 20 
B6?, 18 
B6?, 18 
B6?, 18 
B6?, 20 
B6?, 20 
B6?, 22 
B67, 22 
B67, 548 
B6?, 548 
B6?, 1151 
B6?, 16 
B6',17 
B6', 16 
B6',17 
B6', 16 
B6', 16 
B6, 22 
B6', 16 


B6', 16 
B6', 16 


B6, 22 
B6?, 36 
B6?, 36 
B6',16 


B6', 16 
B7?,5 


B7?, 10 
B7?, 530 ~ 
Am 78, 

5339 
C49, 

1598 

7,10 

1 

> 

B7?, 11 
B7?, 465 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt. 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


Cyclohexanone 
¢794| —,2,6-dibromo- 
(cis)* 
c795| —,2,4-dimethyl-, 
oxime (cis)* 
797 | —,2,5-di- 
methyl- (d)* 
798 | —,—(trans, dl)* .. . 


799 | —,2(dimethyl- 
aminomethy])-* 

Q c800| —,2-ethylidene-* .. 
c801|} —,2-hydroxy-* .... 
c802|—,2-isopropyl-* .. . 
c803 | —,2-methyl-(d)* . . 

Q c804} ——(d/)*........ 
e805} —,—()*......... 
c806| —,3-methyl-(d)*. . . 

02c807)—,—(dl)* ........ 


Q c808 | —,4-methyl-* ..... 
Q c809| —,2-propyl-*...... 


810} Cyclohexa- 
siloxane, 
dodecamethyl- 


CsHgBr,0. Seec785........ 
CsgH,5NO. Seec785........ 
CoH yO: See ciS5 i sei ccas 


C,H,,0. Seec785.......... 


C5H,,NO. Seec785......2: 
C,H ,.0: Seec7§5.. 0 ce « 
Adipoin. C,H,,O0,.Seec785. 


CoH eOuSeecT8Siemen 108 
Gy His Or See C785 ancien -1- 
CoH 5,0:Sée C785 san 340 
GIHj 30! See C185 irsccren rds 
Gr Hi OnSee ClOdseier das 
C,H),0: Seec785..........-.. 


GINO See C7 85 cir cies tor 
CoHigO. See ci85. cis... 


3,4,5,6-Tetrahydrobenzene. . 


Tetrahydroacetophenone. 
C,H,,0. See c811 
iCHyBr2 See c8 lil Syascin ae 


Perfluorocyclohexene. 
CoF 10. Seec811 
Cay See COL i niciainoscees 


Col at See cOl il. cece wsiass 
see Menthene 


GC UHipe Seecelicecrece d= 


818 |—,3-methyl- (d)* .. |C,H,,.Seec811........... 


824 | —,1-Cyclohexene- 
1-carboxaldehyde 

Q c825 | 3-Cyclohexene- 
1-carboxaldehyde 

c826 | 1-Cyclohexene-1- 
carboxylic acid* 

2 c827 | 3-Cyclohexene-1- 
carboxylic acid* 


2 c828 | 2-Cyclohexene-1- 
carboxylic acid, 
2,6-dimethyl-4- 
oxo-, ethyl ester* 

c829 | 1-Cyclohexene- 


CoH 3) SeecOll). 5 i ccn ccc. 
GaN ys. ee col tae. cine ae 
C,H.Cl,. Seec811:........- 
C.oH,Cl,. Seec811......... 


1,2,3,4-Tetrahydrobiphenyl. 
C,2H,4. Seec811 


A'-Tetrahydrobenzaldehyde. 


A!-Tetrahydrobenzoic acid. 


A?-Tetrahydrobenzoic acid. 


3,5-Dimethyl-4-carboxy-2- 
cyclohexen-1-one. 


A'-Tetrahydrophthalic acid. 


158.25 
110.16 
A?-Tetrahydrobenzaldehyde. | 110.16 
126.16 


126.16 


196.25 


cr (eth or aa) 
nd (al) 


[a]?° +11.6 
(undil) 


4" 250 (3.60) 
nd (MeOH or 
al) 2"! 
279 (1.28) 
2230 (2.09), 
293 (1.29) 
(a]25 + 14.21 
(chl) 
2284 (1.2) 


(a]2° — 15.22 
(undil) 

(o}2° + 12.7 
(undil) 


A* 208 (3.15) 
[a]? +110 


Ai? 250 (4.08) 


A" 231 (4.12) 


mcl pl (w) 


pl (eth) 
Ase TSS 
(3.10) 


Solubility 


Density 


0.898539 |1.44457° | i | s 


0.902579 |1.44467° | i | s 


0.95042° |1.46727° | 5 | s 


0.9623° |1.48827° | i |... 
biatch ae? 1.47852! | v* | vy" 
0.9223 |1.4564'° | i | s 


0.926238 |1.444075 |...]... 
0.92503° |1.44837° | i | s 
0.92303° |1.444075 | i | s 
0.91552° |1.449379 | i | s 
0.91363° |1.4456679} i | s 


0.913829 |1.44517° | i | s 
0.9273° |1.45387° | i | s 


0.9672 1.40157° | i 


0.81027° |1.44657° | i | co 
0.96553° |1.48817° |...| s 


1.38902° |1.52307° | i 


Rao CC On 1:29320 


0.862335 |1.49157° | i 


0.82997° |1.46397° | i 


0.81023° |1.45037° | i 
0.80102° |1.44447° | j 


0.79903° | 1.441479 | i 


0.79912° |1.441479 | i | s 
rata a 1.56307° 
L808 Vax ew ster > | he's Ss 


0.99392° |1.57187° 


0.96943° |1.50057° |...] s 
0.97093° |1.4725'9 |...]... 
1.1093? |1.490222 | 5] s 


1.08153° |1.48127° | v | s 


1.049325 S14 77370 dlls toss: [lao 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-265 


other 


bz solvents 


Ref. 


B71, 19 


B7?, 27 


B14’, 3 
B7?, 58 
B8?, 3 

B7?, 30 
B7?, 15 
B7?, 16 
B7?, 15 
B7?, 17 
B7?, 18 


B7?, 19 
B7?, 30 


Am 68, 
667 


BS?, 37 
B7?, 58 
BS, 40 
J 1952, 
1251 
BS', 62 


BS’, 81 


BS?, 42 
BS?, 43 
BS?, 43 
BS?, 43 


Am 76, 
1244 


B10?, 436 


B9?, 556 


B17?, 457 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline b Solubility 
No. Name Synonyms and Formula | Mol. form, oa ; ae Density Ref. 
Wt. | specific rotation h other 
and A,,,, (log «) vil W cee solvents 
2-Cyclohexene-1,2-dicarboxylic acid | 
c831]| 2-Cyclohexene- A?-Tetrahydrophthalic 152.16 | pr (eth) TBaO" ish wire ntlisca canes || Mccabe meses d* | -s]°"s | avleme clue B17*, 457 
1,2-dicarboxylic anhydride. 
acid, anhydride* 
 c832| 4-Cyclohexene- cis-A*-Tetrahydrophthalic 152.16 | pl (eth or lig) LOS aa ol eae ete leatnarmrayetsn | valerori ein ase d® | os] «cles ieee Meum B17?, 457 
1,2-dicarboxylic anhydride. Oss 
acid, anhydride lig 6 
(cis)* 
833) —,—(trans, d)*.. . .| CsHsO3, Seec832.......... PS 2216 PC Celee 6:6 (aly 128) 9” Vecgsera cvacal[iccte statarepe)s Pp aravssihererose G™ | ye) chee Vl Saale B17, 462 
834] —,—(trans, dl)* .. .| CsHsO3. Seec832.......... 152.16 | cr (bz-lig) PAT CLSO)i i atryetereseershceetereetts site eteins Ce Ya epee VA s |chls B17, 462 
Q c835| —,imide, N(tri- Captan. 300.60 | cr (bz,CCl,) 72. Osi fe ee [he (RD RN Ceti mari So é| 6 Miers C46, 
chloromethylthio)- 11232 
—| Cyclohexene oxide | see Cyclohexane, 
1,2-epoxy-* 
C886 Rcyelon PPA Hoaratiis eG nuere pels 6:6 eieitieters CEG ESN eel gseen, shea Se loca oe 164—67°'! 0.992315 | 1.479075 |...) s |...) Soe ene B6?, 60 
hexen-1-ol* 63-51? 
837|—,5-methyl- aH O See cSa00. cto: 112.17 |[o2° 46.95 |........ 8325 0.939125 |1.472725 |...}...] s |...]... lig’s Am 77, 
(cis, d)* 4042 
838 |—,—(cis, /)*...... GO Seec836n0.c5eas MOT tO hearers 8225 0.939125 |1.4727?5 |...}... Pid Ie Bd ieee ligs Am77, 
4042 
839|—,—(trans, d)*.... | C7H,,0. Seec836.......... 112.17 | {oJ}? +127 (ace,|........ 68-974 0.943029 |1.473725 |...]...] s |...]... ligs Am77, 
c=19.4) 4042 
c840|—,—(trans, [)* . . .. | C,H ,,0. Seec836.......... yy Wo a ee ES le Se 82-374 0°94302° °]1.473775 [7s 2 |S. | cee ligs Am 77, 
4042 
Mc84l|'2-Cyclohexens Pill attecctactestsiciette.e o siciaicieits. OOF PA 225) (B68)" i acscttarice 169=71°7*5 0.962075 "|1.488370"| .. Tv | Soa) Se eeneetsieteeeeee B7?, 55 
1-one* 61—2'° 
c842| —,2,5-dimethyl-* ..| C,H,,O. See c841.......... ZAMS ocorcgereg the, os. eceserss[|cseekel an on 189-90 | 0.938? 1.475377]... S'S. | steers etna B7', 51 
2 c843| —,3,5-dimethyl-* ..| CsH,,0. Seec841.......... 124,191) 42! 2334516) oe Alicaceisle ssc 208-9 0,94002° |1.4812?° |. 22.1 Si). Si |ecdeieee ieee B7?,59 
310 (1.70) 9417 
c844| —,3,6-dimethyl-* . .| C,;H,,0. Seec841.......... P2419 ADSEIA TO) OV dec ces 2 1.00818 /|1.4805'* i 8S |S [nel ewe heen B7', 51 
CS4S'3-Cyclohexen=I= Go Sa. esas. ends oom paa ge oie DDN OO rensrapmeen gas cis; tste|kesecatetecine ¢ 194 O95 300 hie eens We ee ME Ge) oe) B7, 61 
one,4,6-dimethyl-* 
—| 2-Cyclohexen-1- see 1,3-Cyclohexanedione* 
one,3-hydroxy-* 
c846| —,5-isopropyl-3- m-6-Menten-5-one. 152.24 paye, ob | -cantewneee 244 0.93407! |1.48652" | 6 | v |...] v |...] 008 c B7?,74 
methyl-* Hexeton. C,oH,,0. A*' 234.5 (4.10) 124'5 
See c841 
c847| —,2-methyl-* C,H, O. See c841.......... PIO TON AAN235 (3198) ence 178-97 | 0,96672° |'1.48337° [of le aelael) Seen B7?, 57 
56° 
Q c848| —,3-methyl-* ..... Ca gO. Seec84l soca ede 110.16 | 42! 235 (4.10) -21 200—27°° | 0.96933° |1.4947529] co]...]... ote} SLs eeeereeene B7?, 56 
78-912 
—|—,3,5,5-tri- see Isophorone 
methyl-* 
—| Cyclohexone, see Cyclohexanehexone, 
hydrate octahydrate.* 
—|Cyclone.......... see Cyclopentadienone, 
tetraphenyl- 
—|Cyclonite......... see 1,3,5-Triazine, hexa- 
hydro-1 ,3,5-trinitro- 
C850) Cyclomonamone® <2.) ieee. toes ceo, posh ois egiaaswsiors 140.23 | A" 280 (1.20) 34 148.52* ,'|0.95602° |'1.47297° he co.) Sy lhc as abe B7?,29 
Sol | Cyclononas 0 © Wie. fearoctscteethrcret aren siete 667/40 Mee atcersstelelratnheieteher toe VSS 20a eee 2 1.407020: Fi:, \lye-ccos levers een s |ligs Am 68, 
siloxane, octa- 358 
decamethyl- 
C852) Cyclomomene (cis) "9 Ieee aherer shear. ate Adee earls 77 Niele | | Nees eave ae errs eae 167—97©° |'0.86712° 111.48052% |) i faa illc ates S| arate Am 74, 
73-4°° 3643 
¢853|—(trans)* ........ GOT rep SCL CBS Zin evce tim alice 124 238) Wragiacs pee 0 «<x [bs crtocnterere 94-6°° 0.861'52% 1.479020 a te lier teeie S_| ka Am 74, 
3643 
Q c854|1,5-Cyclooctadiene |...................00005. LOS 11 Sree raetienc: —70-+ |150.8757 |0.881835 |1.490575 | i |...)... .-.| s |CCks BS, 116 
(cis, cis)* —69 51-275 
Q c855| Cyclooctane* ..... Octamethylene. 115 bade) | USNS ayer Coe 14.3 148.5—.)10,83492° 111.45863% |) ae fe wcilie cedliyes s |ligs B5?, 20 
749 
635 
2,6856|'Cyclooctanol-- 274 || tere san este ce ke x T28 224 name ete 25.1 ggie 0.97402¢ *|'1-487120"|. 1 °S | -.- 1-4. |iaeemnem monte: B62, 25 
74 
2.c857| Cyclooctanone.... . Azelagnesdearatscnren conch 126.20 | 4*'282(1.34) | 28-30 194-875! | 10.95812° | 1.46942" | i | s ||...) Ss lips uae prin 7 aay 
(202713) 
7412 
c858|—,semicarbazone. .| C,H,;N,O. Seec857....... 18326) 1 MEOH): 170-1 9) eee Allee arte © liao sil ose ad yecers ||» «oll eegel MCCREGAN eI TanaD 
c859 Cycloocta- NDP ee cto DO Octo oa S93-29) lictepiegteye ax ire's 31.5 2907°° 1.177 1.40607° Le Veta flatgaleares s |ligs Am 67, 
siloxane, hexa- 17520 667 
decamethyl- 
C860 Cyclooctasi "Pp Varnes ade Peetianaete ed. § 104.16 | yeorwh —4.68 | 140.567 |0:92062° |1.53817° |...] s | /s |S || Silleaueaeeene 2s 
tetraene* A*' 280 (2.64) 295128 : 
2'c86 1) Cyclooctene(cis)/- 4a)listoct\s enthe snstiretas casriiejete ILO; 20} Ware remade ater —12 13876 | 0.84722 |/1.46982° |. «|| s\ |) 13) [tel eee CCls | BS?,45 
4218 
Oc862'l rans) ed, 2. eee keel ee = 4 aR its 11020) |e —59 14376° — 10.84832° 1.474125 |...| s |... ]...]... chls _—| BS?, 45 
7578 7 
2 c863 | Cyclopenta- Exaltonéjise schon tiene: 224.39 | A*' 282 (1.32) 63 120° 0.8895 1.46375°"|| 5 | Ss fi... |) So |\s ae Dae B7?,50 
decanone* : : 
c864 |—,3-methyl-* ..... Muscone. Muskone. 238.42 |ye,[alp?-13  |........ 32773075?10.922137 |'1.480227 | 6. | co}! s |S) ell ene B7?, 51 
Ci 6H300. See c863 (undil) 13053 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-266 = 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, sPe b.p. Density Ref. 
Wt. | specific rotation c other 
and A,,,, (log e) Ww ace) bz solvents 
1,3-Cyclopentadiene 
c865| 1,3-Cyclopenta- Cyclopentadiene*. 66.10 | A"! 238 (3.62) =97.2  140:07598% |'0:8021294111).4440201 1 oo icolies) | 4:00, | ore eee BS?,77 
diene* 
c866|—,hexachloro- ....| Perchlorocyclopentadiene. | 272.77 | ye gr liq -9 239i 1.700925) 11'1)-56582° Hie ail mclet mecaree | ere euro ene Am 69, 
Gc JP 323 (3.2) 48-993 1918 
—| Cyclopentadiene- see Naphthalene, 5,8-dioxo- 
benzoquinone 1,4,5,8,9,10-hexahydro- 
1,4-methylene-* 
Q c867| Cyclopenta- Cyclone. Tetracyclone. 384.48 | bk-vt If, cr 220-1 © |. tates Heels echt Lavinia tens Selikie||eaei| SS AHUSO'S B7?, 521 
dienone, tetra- (aa or xyl) xyl,aas" 
phenyl-* 4'5° 260 (4.45), 
342 (3.82), 
$12 (3.11) 
2 c868 | Cyclopentane* Pentamethylene. FO. 14 Tc naamrte eee —93.879 149.2627°°| 0.74572 |1.40652° | i | co] aw] wo] wo}/CChk, BS?,4 
; peth co 
c869|—,acetyl-......... Cyclopentyl methyl ketone. |112.17 |4""'279(1.37)  |........ 158=9'5 |10:91.825 a |11,.4409238 1) oo eal Si Naa | soe eaters B77, 20 
C,H, 20. See c868 (163) 
Q c870|—,bromo-*....... Cyclopentyl bromide. V49. 04:4) ttrtattee earste col etetasred oe 136.77" | 12387392") (P-488675 | Ces Wiceaiicloa lent | ce eee ete BS5?,4 
Cs;HoBr. See c868 aden 
5648 
c871|—,butyl-* ........ CoH gee c868.e in, iA. c en 126.23). Gates Cea —107.98 |156.77°° |0.78462° |1.43162° | i | co} co] oo] oo] peth, BS?, 25 
41.6'° CCl, 00 
Q c872|—,chloro-* ....... Cyclopentyl chloride....... NOG 58 aire roresepetaverers: | erste ph steters 113.5- 100512 11.45102% [ia |eees) |S) 1S) loos's BS?,4 
C.;H,Cl. See c868 BS in4 
c873 |—,1,2-diethyl- CyHig. See c868 .. 2... 00505 12424914 cot bi erbrte a —95.6 1S3'58 76905783220 |1.42952°" | aisle Si |sremilt S| peth s BS?, 126 
(trans)* 
Q c874 |—,ethyl-*......... CHa 66 C868 Bice coceesies 9819 He skits eed —138.44 |103.57©° |0.76652° |1.41987° | i | co] co] of] s |CCl ow BS5°,78 
19.36°° to, peths 
875 |—,isopropyl-*..... Calg. See e868. 2. 20.5).)ch jy PAP Ds AN hs ae ORR —111.4 1126.47 |0.77652° |1.42587° | i | co] s | «| s |CCl, a BS?, 22 
16.3'° pethv 
Q c876 |—,methyl-*....... Methylpentamethylene. S406 |e RA eee. ce —142.4 |71.876° |0.74862° |1.40977° | i | a | a] ow] oo Jlig, BS5, 27 
C,H, 2. See c868. CCl, 00 
c877 |—,1-methyl-2- CoH gp 1SeeCBO8.g on i. cele 126.2411 cece suciie vinys = 104.9) 952.58 79°)/0: 79212" 11432979 [En nae [ie se satis [te =.% [teresa teeter C45, 
propyl- (trans)* 7026 
c878 |—,propyl-* ....... 1-Cyclopentylpropane. LAD 220i dated pte sik =rs —117.3 |130.957%°]0.77632° |1.42667° | i | co | «| o] s |peth, BS5?, 22 
CsgH,. See c868 7 ors) CCkv 
c879 |Cyclopentanecar- |..............-.-.0000 00s OR 1S Nh seen tris ete |e eben 133-4799 110937120 11.143222 [Psst fests. willen. | eeeae cattle B7?, 14 
boxaldehyde 
Q c880|Cyclopentanecar-  |.............0 2-002 eee ee EL4SUSWG ce seein: —7( —4) |212.5- 1.052730 1104532258 ol eee eer ...]...]/MeOHs |B9?,6 
boxylic acid* Sigs 
1041! 
c881 |—,3-formyl-2,2,3- |C,,H,s0;.Seec880........ 198-27 Mala STA Waves x 130-28 1.0482° |1.416075 | 5 | s |...]...]...|MeOHs |Am64, 
trimethyl-, (al) 1416 
methyl ester (d) 
Q c882 |—,2-oxo-, ethyl C,H,203.Seec880 ........ PSO. 19 a Ast 258'( 225) ee | eterno tates 218i* WO7T8IZ° 11451920 Se eee: |) See |e eer B10?, 419 
ester 110'° 
—|—,1,2,2,3-tetra- See Campholic acid 
methyl- 
C88311,2-Cyclopemtames fis scien odie cenit ens 158.16 | nd (w) OI dl AE sen § | hee Cee ocd leAicinastck ne tel SS) oid eae «ace [RRR E eet B9, 728 
dicarboxylic acid 
(cis)* 
c884|—(trans,d)*...... C,H,00,. Seec883......... 158.16 |cr(w), [aJp + FEED OAPI ete ropolel Itesaratanietets 8" 7h Seidl fenpi|) O ichhd B9', 316 
87.6 
(w, c =0.9) 
c885|—(trans, dl)*...... CH, 9O,. See c883. 2.0000 158.16 | cr (w) bP Ve ball i era ai | PROCES CHEM | rrr Ee eo sti v'| 6 |...1 6 | ACOEts | B92, 518 
chl, peth 6 
©886|—(trans,/)*....... C,H,00,- Seec883......... 158.16 | cr(w), LSQ=1* (See it cace oye llOs eee eg, 1 Oo. 1 6 fchl dS B9', 316 
{a]p —85.9 
(w,c = 1.2) 
Q c887| 1,3-Cyclopentane- | Norcamphoric acid. 158.16 | pr(w) 121 S 300G He saree tles oauieciee S* 41 og) |\s'e|\7s) 1) s* Itchi's B9?, 518 
dicarboxylic acid pethi 
(cis)* 
c888|—(trans,d)* ...... GCrHfpO ge See C88 Tote ais cclsis 158.16 |cr(CCl4) O35. te NE Aetna Alte decree ai Ife areure sites kl tearih) cell MR oo | | CCL s* B9?, 519 
[a]p +5.9 
(w,c =5) 
c889|—(trans, dl)*...... CH,00,. Seec887......... 158.16 | pr(CCl,4) BG 8 me erate ta Ne hictatorcrs Weir aceite fl Rie Wee sofet|(eee | ola Se B9?, 519 
¢890 |— (trans, 1)*...... C5 oOy- bee C887. 20 an ee 158.16 |er(CCl,) CER go Wee cba lees 2: Sanne eee §) ifs [hee latte re CClis* B97, 519 
{a]p —5.3 
(w,c =5) 
c891 | —,4,4-dimethyl- Apofenchocamphoricacid. | 186.21 |mcl ee ok pel leyerce ete) nes ccoict cee Cerrone atte SP oy a OE el Oil Seem ct B97, 529 
(cis)* CoH, yC4. See c887 
— | —,1,2,2-trimethyl-* | See Camphoric acid 
Qcko2emiopentanol® 2. 4] .!F:ctie ais iacisteisaicheicmjeuayriy y= OW 0 Ee aes oe -19 140.857°° |0.94782° | 1.453079 | 5 | s s ) (il ceeailbaveteesrsreraters B6°,4 
531° 
c893 | —,2-acetyl- Desoxymesityl oxide. 198.31 |cr(peth-eth) RSM Lochs oht lspieeianins Ibeeiees ce. ROMS ctars ty AE eat Ue apaenee B8?, 11 
1,3,3,4,4-penta- C,,H2,0). See c892 
methyl- («) 
894) Cyclopentanone* . . | Adipic ketone. 84.12 | 2%! 290 (1.28) —51.3 130.657°° |10.948692°| 1.436679 | i s | o]| s |...|MeOH, B7?,3 
Ketopentamethylene. hxs 
c895|—,2-methyl-* ..... CoH 00. See c894.......... OS SL ae Ae as cecets -—75 PSs Oh soa hl.496420N lag iy ay tv oc oleate asters B7?, 13 
4418 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
Wl. Ispecific rotation 
and A,,,, (log «) 
Cyclopentanone 
c896|—,3-methyl- (d)* ..| C5H, oO. See c894........-- 98.15 |[a]b° + 143.7 
(undil) 4” 
288 (1.34) 
Q c897|—,—(d/)* ........ CAH oOuSee c8940 0.5.0...) 98.15 | A"! 288 (1.34) 
c898| Cyclopentasilox- | ........-.-. eee eee eee eee SHLQUES es samen: Sea 
ane, decamethyl- 
2 c899| Cyclopentene*.....| ...-..... 2. cece e eee 68.13 | 285 182.8 
(4.13) 
¢900|—,3-chloro-*...... GI CleSeec899 ran cer ICP Ea PRAoee: Acorn 
Qc901|—,octachloro-*. . . . | Perchlorocyclopentene. 943.68 | nd (al) A? 
C.Cl, . See c899 < 230 (4.0) 
—|3-Cyclopentene- see a-~Campholytic acid 
carboxylic acid, 
2,2,3-trimethyl-* 
c902|3-Cyclopentem-I- |... cece cette 294.35 | ye br 
one, 3,4-bis(4- 
methoxy- 
phenyl)-* 
2903) 1,2-Cyclopemtenion 5 Wei b sites teak e cake sec aes 218.30 |nd (al), cr 
phenanthrene (peth) 2" 
215 (4.3), 
257 (4.75), 
300 (4.27), 
345 (3.0), 
352 (3.0) 
c904|2,3-Cyclopenteno- | ......... 0... 0c cece eee ee 218.30 |pl or pr (al), 
phenanthrene nd (MeOH) 
CIOS OT O=Cycloriee me PW iis leciyy cAeinge ate <yerete ete RoMeuboast 218.30 |pl(xyl), nd 
pentenophen- (i-PrOH) 
anthrene 
c906/1,2-Cyclopenteno- |C,,H,,.Seec903.......... 232.33 |cr (aa) 
phenanthrene, 
3-methyl- 
Q c907| Cyclopropane* . .. . | Trimethylene. AD OR Samy, comes << << 
Q c908|—,acetyl-......... Cyclopropyl methyl ketone. 84.13 | 47! 206 (3.12), 
C;H,O. See c907 270 (1.33) 
Q c909| —,1,1-dimethyl-* ..| C5H,. Seec907........... POLIS NE RR ae sc: » 
c910|—,methoxy-* ..... Cyprome ether. C,H,O. 17 pace) 5 ROoee 
See c907 
c911|—,methyl-*....... (Oy s Fiance UR ARS ALSABGE oe ALN) PA! | eager fea 
Q c912|Cyclopropanecar- | Ethyleneacetic acid. 8609 os wee othe sas 
boxylic acid* 
Q c913|—jnitrile......... Cyclopropanecarbonitrile*. 67.09 | 4°! 208 (0.82) 
Cyclopropyl cyanide. 
c914|—,2,2-dimethyl- d, cis-Chrysanthemumic acid. | 168.24 | pr, [a]? + 83.3 
3(2-methyl- C,oH,,.0,. Seec912. (chl, c = 1.6) 
propenyl)- (cis, d)* 
0915; —,—(cis, dl)*..... CyoH 07. See'col2.. oe. 168.24 | pr (AcOEt), 
cr (peth) 
c916| —,—(cis, 1)*...... CyoH602.Seec912........ 168.24 | pr, [a]}” — 83.3 
(chl, c = 1.6) 
c917| —,—(trans, d)*....|d,trans-Chrysanthemumic | 168.24 | pr, [a]? +25.8 
acid. C,oH,.O,. See c912 (chl, c = 2.5) 
c918} —,—(trans, dl)* ...| CioH5O,. Seec912........ 168.24 | pr(AcOEt) 
919) —,—(trans,1)* ....| CyoH,5O2. Seec912........ 168.24 | [a]? —25.8 
(chl, 2.9 %) 
e920] 1,1-Cyclopropane- | Ethylenemalonic acid. 130.10 | pr or nd (chi), 
dicarboxylic acid* | Vinaconic acid. pr(w +1) 
Q c921| —,diethyl ester* ...| CgH,,0,. Seec920......... PEG ZU sc sera Nite Gunaniste 
(4¢922s8,2-Cyclopropane= "fs iii jan vss gedsns ss cceaes 130.10 | pr (eth or w) 
dicarboxylic acid 
(cis)* 
c923| —(trans,d)* ...... GSH Oy. Seec922 .. saadee 130.10 | [a]2,’ +84.87(w) 
Q c924| —(trans, dl)*...... C,5H,O,.Seec922 ......... 130.10 | nd (eth), pl 
(ace-bz) 
c925| —(trans,1)*....... CEH. g. Seec922 vests 130.10 | [a]2,’ —84.40 
(w) 
¢926| —,diethyl ester CoH 40,..Seec922......4.. 186.210 |. Rtdanrd. 08 «« 
(cis)* 
¢927| —,dimethy] ester C7H,,O,. Seec922......... SRG etarste ca ghee eos 
(cis)* 
c928| —,1-bromo-*...... C;HsBrO,. Seec922....... 209.00 | pr (eth-chl), 
cr (ace-bz) 
929) 1,2,3-Cyclopro- Re or ee eR Te ere ae 174.11 | nd (w), cr 
panetricarboxylic (HCl) 
acid* 


ee b.p: Density 
—58.4 143.5742 |0.9140}° |1.4340'9 | v 
42.5— 
4413 
exe eirsyey tte 144- 0.9137? 1.432979 | s 
4.5769 
3g!) 
—38 Ps Cy 0.95932 |1.39827° | i 
1017° 
—135.076]44.2427°°| 0.77203° |1.42257° | i 
Be ree 25-3129 | 1.0577!5 |1.47082° | i 
41 283ie2 1.82003° |1.5660°° | i 
140'° 
V2 Wi ccocbianeharsY] Miaeatabiets s2au| os sca, cesbeba i 
135E6.- lene ceey alten atic lerrrnceee i 
B4=57 1 — Wl paicsanava ell getrogseedete i lipve nearer i 
USS=6) ©  Seanisccetius Il pptiedeiewtes, 5.6 caspealias i 
jy | rear eee | neces neal (career i 
—127.6 | —32.775°| 0.720; 7° |1.3799-44}7 s 
0.6769, ? 
fp —68.4/114772 0.898392°|1.425147°| s 
—108.96 |20.637°° |0.65892° |1.36687° | i 
—119 44.77©° |0.81003° |1.38027° | s 
-177.2 |45 0:691:25029) Barrer é 
18-9 1824 1.08852° |1.43907° | s* 
St A ile eyed 0.894612°}1.422937%] ...]... 
69-70°* 
40-2 Lea |e i (ero 
eee ee ee ee cee 
41-3 Ufo te Pemee | FSR BY hee G8 
TS=2 Ue i24aSods We, ee | eee 6 
1351? 
54 TAS — G12 Fs, a ciscatece | eeoerecte 
17-21 G9 nek aeweteiaie ll ourcoeievelions 
100°:2-° 
MAOH) NE Ae eretereat | grove sovavate ellis sseicrenatere s 
meses hae sie 214-6748 | 1.056633 | 1.434518 
99-100'! 
139" etaeeeeonenc! ny cepeteten| [ies sree ata s 
175'\— | Wgphomatc dis o-onis des (Sameer v 
175 21 ee ite tan] Flees Vv 
17S). |lpheteents.d asl aaldise!| Epa s 
ee er 106.5— 1.062}? | 1.44502° 
io 
a 219-2076°| 1.15843° | 1.4472!4 
110° 
17S. pop Aili swsigegacls eee lei vataas, a> | eager ere antl aco 
220°: scale cane ier taieee neha | Meuse ce s 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 


eth| ace] bz 


other 
solvents 


B8, 355 


E14, 15 


El4s, 19 


El4s, 25 
E14, 16 


BS5?,3 
B7?,5 
BS5, 20 
Am 69, 
2451 
BS5?,3 
B9?,3 
B9?, 4 


C47, 
3247 


B9?, 47 
47, 
3247 
B92, 45 
B9?, 46 
C47, 
3247 
B9, 721 
B9?, 512 
B92, 513 
B9, 724 
B9?, 514 
B9, 724 
B9?, 513 
B9!, 315 
B9?, 514 
B9?, 702 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, 
Wt. |specific rotation 
and A,,,, (log ¢) 
Cyclotetrasiloxane 
Q c930| Cyclotetrasiloxane, | .............2-.... 000005 296-62 Wed sie oe 17.5 
octamethyl- 
c931| —,octaphenyl-.....| 2.0.2.0... 2.0 ccc eee eee eee 793.20 | nd (bz-al or aa) | 200-1 
€932|——1.3,5,7-tetra=" 5) sAastuhret ae ctaat.a bier aclas 544.91 | cr (aa) 99 
methyl, 1,3,5,7- 
tetraphenyl- 
¢933:|'Cyclotrisiloxane,. | I). < arte Be leisiviclelate «ce ese a ere 594.90 | pl(bz-aloraa) | 190 
hexaphenyl- 
c934| —,1,3,5-triethyl- |. 6... eee eee 2 SSO UTTil tetera chests aye ve 177.5 
1,3,5-triphenyl- 
c935|—,1,3,5-trimethyl- | oo... ce cece eee nes 408.68 | pl (al) 99.5 
1,3,5-triphenyl- 
(cis) 4 
c936| —,—(trans)....... C,,H2403Si;. Seec935 ..... 408.68 | nd (al) 39.5 
c937| Cymarose ........ 4,5-Dihydroxy-3-methoxy- | 162.19 |pr(eth-peth), | 100-2 
hexanal*. 3-Methyldigi- nd (ace) (92-4) 
toxose. [a]3! + 53.4 
CH3(CHOH),CH(OCH;)CH,CHO} (w, c=2.2) 
(mut) 
—|Cymene.......... see Benzene, isopropyl- 
(methyl)-* 
c938| Cysteic acid (d)... .| L-2-Amino-3-sulfopropanoic| 169.16 | oct cr or nd 260d 
acid*. B-Sulfoalanine. (dil al), pr or (anh) 
HO,CCH(NH,)CH,SO3H nd(w +1) 
[a]2° + 8.66 (w) 
C939 — AAI) Nad eistarcte.cs-3t0 HO,CCH(NH,)CH,SO3H. .| 169.16 | pr (w) 272-4d 
 c940| Cysteine(L)....... L-B-Mercaptoalanine. 121.16 | cr(w) ca. 240d 
HSCH,CH(NH,)CO,H [a]? +9.8 
(w, c= 1.3) 
AwpH =9 
231 (3.49) 
Qc941 |Cystine(D)....... D-Dicystine. 240.30 |cr (dil NH3) 247-9 
[HO,CCH(NH,)CH,S-], [a]2° + 224 
(IN HCl, 
c=1.00) 
2 0942|—(DL)........... [HO,CCH(NH,)CH,S-], 240.30 lyse thal easy 260 
SU CDAS | —( 1) ha tarersreseceieve,s0le [HO,CCH(NH,)CH,S-], 240.30 |hex pl or pr (w) |260—Id 
[a]2° —223.4 
(IN HCl, 
c=1.00) 
70-01N Hcl 
250 (2.5) 
0944 |—(meso) ......... [HO,CCH(NH,)CH,S-], 240.30 |A”-P4=7250sh |200-218d 
(2.57) 
0.0945 |Cytidine.......... Cytosine-3 B-D-ribo- 243.22 |nd (dil al) 230-Id 
furanoside. C.H,;N30;. [a]?°- +. 35.3 
(w,c=1) 
4” 271 (3.95) 
946 |Cytidylic acid b . . . . |3’-Cytosylic acid. 323.20 jorh nd 233-4d 
CoH,4N305P. [a]#° + 49.4 
(w,c=1) 
A” 271 (3.96) 
Q c947|Cytisine (/)....... Baptitoxine. Sophorine. 190.25 |orh pr (aa or 154.5 
Ulexine. C,,H,,N,0. ace), [a]},’ sub 
—120(w) 
AEH aS 
(3.9), 306 (4.0) 
c948 |—,N-methyl-..... . Caulophylline. 204.28 |cr(w+2),nd |137 
C,2,H,5N20. See c947 (al, bz or lig), 
pr (al) 
[a]i®-> —230 
(w) AMcOH 
234 (3.81), 
309 (3.90) 
—|Cytosylicacid..... see Cytidylic acid 
2 c949|Cytosine ......... 4-Amino-1,2-dihydro-1,3- 111.10 |mcel or tcl pl 320—25d 
diazin-2-one*. 4-Amino- (w +1) 
2-pyrimidone. 6-Amino- Aes 
uracil. 267 (3.79) 
Q c950 |—,5-methyl- ...... C;H,N;0. Seec949........ 125.13 |pr(w +4) 270d 
Awl =7 
278 (3.8) 
Aw-pH =14 
289.5 (3.91) 
—|—,3B-D-ribo- see Cytidine 
furanoside - 


175.87 | 0.95612 
7420 

330-41 Piwse chs 
23700) 1.11833 
290-300" | 1.2335 

166°°25 | 1.095235 
165285!) OG 3.800 « 
190" | 1.10623° 
edhe fat 1.677 

219d os... 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.39687° 


b other 
ace) 02) solvents 


Solubility 
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Ref. 


B31, 25 


B24?, 70 


B24?, 70 


B24, 314 


B24, 355 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
Color, 
crystalline b Solubility 
No. Name Synonyms and Formula Mol. form, a es Density Np Ref. 
wt. | specific rotation| other 
anda. (lox &) w| al] eth so | Ss 
Daidzein 
—| Daidzein......... see Isoflavone, 4’,7-dihy- 
droxy- 
—|Damascenine..... . see Benzoic acid, 3- 
methoxy-2-(methyl- 
amino)-, methyl ester 
—|Danilone......... see 1,3-Indanedione, 2- 
phenyl- 
—|Daphnetin........ see Coumarin, 7,8- 
dihydroxy- 
—| Datiscetin........ see Flavone, 2’,3,5,7-tetra- 
hydroxy- 
PADDED eo. , closets see Ethane, 1,1-bis(4- 
chlorophenyl)-2,2- 
dichloro- 
=| D.DiT; ceca cte see Ethane, 1,1-bis(4- 
chlorophenyl)-2,2,2- 
trichloro- 
dil} 1,3-Decadiene* . . . .} CH3(CH,);CH: CHCH: CH,| 138.25 |...........6-]---0005- 168=707°9 0:7507% \) eee BI, 260 
d2| 3,7-Decadiene-5- GH.GHG(G,H7)C: CCH: C(G,H5)GoHs 98 Wiedecoae 125-718 |0.81313° |1.48907° B1', 129 
yne,4,7-dipropyl-* PARED irenc Gc 6 perae 
d4| 4,6-Decadiyne*... .| Dipentyne. CH;CH,CH,C!:CC!:CCH,CH,CH, ~—fs............ 881? O:B69522) |racnteret= B17, 248 
134221 crcvarerevardbavelev'2 
.d5|4,6-Decadiyne- C,H;COH(CH;)C: CC: CCOH(CH;)C,H; S998 icpetetacemlaed| ee Astar chew lanes ease C53, 
3,8-diol,3,8- [94:28 I ei cratatemarvaet 18868 
dimethyl-* 
d6| Decalin(cis)....... Bicyclo[4,4,0]decane. Deca- | 138.25 |4 < 210 —43.01 |195.657°°|0.89652° |1.48107° BS’, 5657 
hydronaphthalene. 69.41° 
Naphthane 
d7|—(trans) ......... (HAS Peet tate. podem aot dd 138.25 |A < 210 —30.4 187.257°°| 0.86992° |1.4695?° BS?, 243 
631° MeOH 6 
d8 | —,1-amino-(cis) . . .| cis-Decalylamine. CjpH, oN. | 153.27 ]............. (i) 8 MOOS Hsnecrens che [leccnanana aiiees: Ieretel leet) feared tate ea Os, acs B12?, 35 
See d6 (ii) —2 
d9|—,—{trans)....... GigHigNeSee'dGon cys aco W53227 WN erostie edocs oe CL) 18 WLOG See Ms cre cos ctea’ Ns tiel nated e lhertes aren |e Os, acs B12?, 35 
(ii) -1 
d10|—,1-chloro-....... Gio CluSeed6mmantonr- D727 OW eacasternra he cete «20 [aie atsrecede CA nae Ace ree ered era or |e Allocclsocco. Am 76, 
114-67° 4420 
di1|—,2-methylene- (Ohals GRAY 7a Sn yeerns.ceoe WSO227 essays ars rsrat ei aie-3!|| asa She te wears 200—175° | 0.88972° |1.484172 E12B, 
(trans) 82-2.5'° 106 
d12} 1,3-Decalindione 1,3-Diketodecalin ......... 166.22 | nd (bz, ace, aS Nii sereevecdl herctarayayctcurillls saasetenctets ener: E12B, 
(cis) dil al) A%i°* 2804 
245 (4.11), 
301 (1.98) 
d13|—(trans)......... Cagle Oo Seed l2ic cnc tes 166.22 |nd (bz, dil al) S23. ee erecags ahh ersnls wats. w Ma oreo eaten lo ee E12B, 
Asiox 244 2805 
(4.02), 295 
(2.03) 
d14|2,3-Decalindione 2,3-Diketodecalin ......... 166.22, ith (al. ace, lig) [S89 |. Saige be sca cis wiles won E12B, 
(cis) 2812 
d15|—(rans) ......... GieHOs Seedi4anweacn. 166:224Ind\(w)s1h(dil, | 1O0=1e wil atest cll crane cide olfteeeeratien E12B, 
al) A"! 269 2812 
(3.87) 
d17|2-Decalincarboxy- | Decahydro-2-naphthoic acid.} 182.27 | cr (hx) 81 DSR go ee eotspdis's hee ayntetaitnre AS E12B, 
lic acid (cis) 4086 
Qd18|Decanal*......... Capraldehyde. n-Decylalde- | 156.27 | AS10422 222 ca. —5 |208-9 0.830}5 | 1.42877° B1?, 764 
hyde. CH3(CH2)sCHO (1.9), 293 817 
(1.4) 
d19|/—.oxime......... Capraldoxime. 17:10:29 )1f (dil MeOH) W690 fetes lsacnecteo [asst B1,711 
CH;3(CH,)sCH:NOH 
d20|Decane*.......... CHe(CH>)sCHare stcomene 142 29 Rites ecsreres-s ss —29.7 174.176° 10.73003° |1.41023° B17, 519 
57.61° 
Qd21|—,1-amino-*...... n-Decylamine. NST SO! eNvevcrdeyerekere oe 17 220.57©° |0.79362° |1.43697° B4, 199 
CH;(CH,),NH, fr. 16.1 95.8'° 
Qd22|—,1-bromo-*...... n-Decyl bromide. DPN) Ae aeees aaa ne —29.2 |240.676° |1.07022° |1.45577° B1*, 523 
CH,(CH,) Br 1101° 
Qd23|—,2-bromo-(d/)* ..| CH;(CH,),;CHBrCH;...... PRIA) are one cera hens Heme pant 1.05127° |1.4526?5 B1°, 523 
d24|—,1-bromo-10- EXCH >) (ob tsmiiicsttrenie me tee 2391S | terrasse vteteiss ate | ecetahace sree 131-27! |1.1522° |1.4512?5 C51, 3 
fluoro-* , 7300 
d25|—,1-chloro-* n-Decyl chloride. VAGE7 3h | eas sarseerecertves —31.3  |223.47° 10.87052° |1.43792° B1>, 522 
CH,(CH,).Cl 9710 
d26|—,1-chloro-10- E(CH 3) roClnx can cmine omnes NGA 72M tesesctsrats 'stsrsi0.wce,| sya aes favored 115° 0.95729 | 1.433375 C51, 
fluoro-* 7300 
d27|—,1,10-diamino-*. . | Decamethylene diamine. Vie 32h corer) stereo) ssi is 61.5 ft ee nel (aero lomo) feel (sos seblons iisccc so.  - B4?,712 
H,N(CH2),oNH2 
0.d28|—,1,10-dibromo-* .|Decamethylene dibromide. | 300.09 | pl (al) 28 160'56d_ }1.335°° | 1.49057° B1?, 130 
Br(CH2),oBr 127-30* 
d29|—,1-fluoro-*...... n-Decy] fluoride. L6ON28hl cents nas. —35 186.27©° |0.81943° |1.4085 B17, 129 
CH,(CH,).F 691° 
d30|—,1-iodo-* ....... n-Decyl iodide. 268.1 8h) Me cera. —16.3 |132!5 1.25462° |1.4858?° B1°, 523 
CH;(CHz)oI 
Qd31 | Decanedioic acid* . . | Sebacylicacid. Sebacic acid. |202.25 |If: 134.5 295109 1270532 1422%28 B2?, 608 
HO,C(CH,),CO,H Papas 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-270 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Coler, 
crystalline 
form, 
specific rotation 
and 4,,,, (log «) 


Synonyms and Formula Density 


Decanedioic acid 


Qd32|—,diamide ....... Decanediamide. prorpl(aa) © |290-. — facnncaasl Pied bana 
Sebacamide*. 
H,NCO(CH,),CONH, 
d33|—,dibutylester....]Di-n-butylsebacate. = = [314.47 | ............. 0.940515 
C,H§0,C(CH,)3CO,C,H3 
d34|—,dichloride...... Sebacylchloride. =="? | 1239.14) | Seed ficccne 1 H2122° 
CICO(CH,)sCOCI 
Qd35|—,diethylester*...|Diethylsebacate. $= |= |258.36]............. 5 (1.25) 0.96462° 
C,H;0,C(CH2)sCO,C,H; 
d36|—,di(2-ethyl- (C,H;)2CHCH,0,C(CH,),CO,CH,CH(C;Hs)> —22 0.92035 
butyl) ester* 37058 hee cee ees 
d37|—,di(2-ethylhexyl) 0.91235 
ester* 426.69 |b ae ces 
Qd38|—,dimethylester* . | Dimethyl sebacate. 230.31 |lopr 0.988278 
CH ;0,C(CH,)sCO,CH; 
0d39|—,dinitrile ....... 1,8-Dicyanooctane. Sebaco- |164.25].............]eceeeees 0.93132° 
nitrile. NC(CH,)sCN 
d39'|—,.monomethyl 9-Carbomethoxynonano- ‘| 197.28 ]............. 0.9347° 
ester,mononitrile | nitrile. NC(CH,),CO,CH, 
Qd40] 1,10-Decanediol* Decamethyleneglycol. = |174.29|nd(w) = |72-5 = {175-6'* |........ 
HO(CH,),,OH 
Qd41|1-Decanethiol* . . . . |-Decyl mercaptan. Aen 31 240.67©° |0.84432° 
CH,(CH,).SH (3.64) 
Qd42 |Decanoic acid* .. . . |Capric acid. n-Decylic acid. nd 
CH,(CH,),CO,H 
d43|—,amide......... Capramide. Decanamide*. lifethiy © ‘1082 TAharvet.t 
CH,(CH,),;CONH, 
d44|—.anhydride*..... Capricanhydride; ~~ 1326.53) \|lfo 8) Pe 2487 eieet 0.886525 
[CH3(CH2)sCO],0 
0d45|—,chloride....... Caprylchloride;)) | ——4}'190.72. | sco 08. AES i202 923 + 019732 
CH;(CH,),COCI 114*5 
d46|—,decylester* ....]m-Decylcaprate. = | [312.54]............. 21915 0.85867° 
CH3(CH2)sCO2(CH2)9CH3 
0d47|—.ethylester*..... Ethyl caprate #7 | ~ (0) \}200:33 Ince as eemaee 241.57©° |0.86502° 
CH,(CH2)sCO,C2H; 122-433 
d48|—.isopropylester*.|/Isopropylcaprate. = = |214.35].............]......5- 12152 0.85437° 
CH,(CH,),CO,CH(CH;), 
Qd49|—,methylester*...]Methylcaprate. = §|— |186.30]............. 224769 =| 0.87303° 
CH,;(CH2)sCO,CH, 114'5 
d50|—.nitrile......... Caprinitrile. Nonylcyanide. |153.27]............. 243760 0.81992° 
CH,3(CH,),CN 
d51)—,piperazinium salt] C,H; oN2.2CH3(CH,)gCO2H| 430.68 |.............]93 so Juv.s.e ee... 
d52|}—.propylester* ...|Propyl caprate. 214 350 ll. densertebretn arais)|paraaicraces 128.59 |0.86237° 
CH;3(CH2)sCO,C3H} 
d53|—,2-bromo-*...... CH,(CH,);CHBrCoO. A ss... (eo 17 |. tee tiew es: 140-1? 1.191274 
d54|—,10-fluoro-* ..... FICH>) ,COLH aaconie sh. 190.26 |eictieskens. 149 WE I35-8'°) hbo 
d55|—,2-octyl-*....... 9-Heptadecanecarboxylic 284.49 |ndorif(al) {38.5 |212-8'% |........ 


acid. 
(CH3(CH2);],CHCO,H 
y-Ketocapric acid. 
CH;(CH,);COCH,CH,CO, 
Decyl alcohol. 
CH;(CH,),0H 
. |CH3(CH,);CHOHCH,..... 


hoy brah sc 186.25 |(dilal) areratayataler)||fetersislefeete 


158.29 0.82973° 


158.29 0.82507° 


CH;CH,CH,CHOH(CH,),;CH; 0.82623° 
158.29 


192.73 


0.963075 


GCUCHS) oO Hise csctsis stethtess 
10-chloro-* 


—,10-fluoro-* ..... EGET) eg CO) Elereralsteteiaic cle or» [1.2 0.20) |e ctetrctereipr ers ney » 0.9193° 


Methyl n-octyl ketone. 
CH,CO(CH,),CH; 

Ethyl n-heptyl ketone. 
CH;CH,CO(CH;).CH; 

n-Propyl n-hexyl ketone. 
CH,;CH,CH,CO(CH;);CH; 

CH, [Si(CH3)20],Si(CH;3); . . 


0.82513° 


156.27 0.8245° 


Decasiloxane, 755.63 0.9253° 
dicosamethyl- 


170.567°° |0,7408}° 
54,310 
170739 
7336 
1702779 


140,27 


n-Decylene. 
CH;(CH2),CH:CH, 
.| cis-1,2-Dibutylethylene. 140.27 
CH;(CH,),;CH:CH(CH;);CH; 
CH;(CH,)3CH:CH(CH;)3;CH; 
140.27 
219.17 


0.744513° 


0.740123° 


CH;(CH;),CBr:CH, 1.08442° 


CH;(CH2)sCH:CHCH;Br . . |219.17 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Np Ref. 
BOCECes 
solvents 

skeet B2, 720 
1.4433'° B2,719 
1.4684'* B2?, 610 
1.43667° B2', 293 
Nant hod odie B2,719 
1.45175 B2°, 1810 
1.435578 B2,719 
1.4474?° B2?, 610 
1.439875 B2?, 1816 
sie se B17, 560 
1.45697° B1°, 761 
1.42884° B2?, 309 
1.42611'° B2, 356 

B2?, 311 
eferaarareene B2, 356 
1.44237° B2, 356 
1.4256?° B2°, 842 
1.422175 B2°, 842 
1.425970 B2°, 841 
1.4296?° B2, 356 
SOEMSRG Am70, 

2758 

1.42807° B2°, 842 
1.459524 B2, 356 
S449 B2°, 846 
shears B2?, 368 
ierersraieterss TPaOee B37, 449 
1.437197° B17, 459 
1.432675 B1°, 1762 
1.43207° B1, 426 
1.4578?° B1°, 1761] 
1.432275 Csi, 
1.42557° Bn? 764 
1.425270 B1', 367 
1.42407? B1,711 
1.3988?° C47, 
1.4215?° BI’, path 
1.4258?° B1°, 859 
1.42433° B1°, 859 
1.46297° B1°, 859 
1.471618 B1°, 859 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. | specific rotation 
and A,,,, (log ¢) 
1-Decen-3-yne* 
d71|1-Decen-3-yne*. . . . |CH3(CH2)sC!CCH:CH;.... |136.24 |..........00 5 Jeeeeeeee 
d72|1-Decen-4-yne*. .. . |}CH3(CH,)4C!CCH2CH:CH; | 136.24 |............. Jees-ee 
d73 |2-Decen-4-yne*. . . . |} CH3(CH2)4C:CCH:CHCHsj,. |136.24 |.............]ees--e-- 
d74|1-Decyne*........ n-Octylacetylene. ee Pe ee —36 
CH;(CH;);C:CH 
d75|3-Decyne*........ GH. CHEGC(CHa)sCHiaa ceil oor2oul ceietenieitis + ctcels:!| <7a1s 4 ara = 
d76|4-Decyne*........ GHAGHE YG: C(CH7)2CHar 156: 258| ance meciie site(s aciate sure 
d77 |5-Decyne*........ Dibutylacetylene. $38,251. oe Sates odie -—73 
CH,(CH,)3C:C(CH2)3CH3 
d78 |4-Decyne, CH. GH G(CH,),C:C(CH-) CHa ma -retitie ieee Wate erie = 
3,3-dimethyl-* 166.31 
— |Dehydroacetic see 4-Hexenoic acid, 
acid 2-acetyl-5-hydroxy- 
3-oxo-, lactone 
Qd79 |Dehydrocholic 3.7,12-Trioxocholanic acid. |402.54 |(ace), [a]}° +26 |237 
acid (al,c = 1.4) 
A*' 290 (2.95), 
J0-1N NaOH 285 
(3.04) 
d80| Dehydro- Ap See oz 2° ET 20 394.65 |If(al+1w), 146 
ergosterol statetraen-3-ol. C,3H4,0. pl (al), nd (eth) 
(o]b +149.2 
(chl, c = 1.9) 
4*! 310 (3.95), 
324 (4.00), 
340 (3.82) 
—|Dehydromucic see 2,5-Furandicarboxylic 
acid acid 1 
.d81 | Delphinidine 3,3',4',5,5',7'-Hexahydroxy- |338.70 |br pr, nd or >350 
chloride flavinium chloride. pl (HCl) (anh) 
C;5H,ClO;. 2*'275 (4.20), 
522 (4.54) 
d82|Delphinine........ GH GNO,secncecms 626 ce 599.73 | orh (al) 198-200d 
[a]2* +25 (al) 
2*' 230 (4.15), 
273 (2.96) 
d82'|Demissine ........ GecHas NOboitesitn cuneate 1050.22} nd (al) 276-9 
[a]-20(Py) (305-8d) 
d83/Derritol.......... Ci Osmo eccnstine cs tks 370.41 |yend(MeOH) |164 
(a]3° — 66.2 (161) 
(chl,.c = 3) 
Q.d84|Deserpidine....... Canescine. 11-Desmethoxy- |578.67 |nd or pr 229-32 
reserpine. C3,H3,N,0,. («]2*-5 — 137 
(chl) 
A*"217 (4.81), 
271 (4.30) 
—| Desmethyl- see Normorphine 
morphine 
—| Desoxalic acid. .... see 1,1,2-Ethane- 
tricarboxylic acid, 
1,2-dihydroxy-* 
—| Desoxybenzoin ... .| see Ketone, benzyl phenyl! 
d85| Desoxycholic acid. . | 3,12-Dihydroxycholanic 392.59 | (al) [a]2° 176 
acid. C,,4H4.0,. +57 (al) 
485 %H2SO4 310 
(3.79), 380 
(3.29) 
d86 |Desoxycorti- A*-Pregnene-3,20-dion-21-ol. |330.47 |pl (eth) 141-2 
costerone C21H3003. [a]2° + 178 
(al,c = 1) 
A*' 240 (4.2) 
d87 | Desthiobiotin..... . Gipliia Ne Osnceeectace sens. 214.27 |lond (w) 156-8 
(oJ2,! + 10.7 
(w,c = 2) 
d88 |—,methylester..../C,,H29>N,03.Seed87...... 228.29 |cr (MeOH) 69-70 
[ol3® + 2.6 
(chl, c = 2) 
— |Desyl chloride... .. see Ketone, benzyl phenyl, 
a-chloro- 
—|O-Deutero- see Methanol-d 
methanol 
— |Deuteroxy(tri- see Methan-d,-ol-d 
deutero)methane 
—|Dexedrine........ see Amphetamine 
Qd89 | Dextrin (starch) ... |Amylin. (Cs5H,)Os),----. +++ (162.14) , amor chars 
[a]p > +200 
— |Dextronic acid... . . |see Gluconic acid(D) 
—|Dextrose......... see Glucose(D) 
d90 |Dextropimaric CoN Ormonccceae te. 316.49 |[a]p +60.5 69 
acid, methyl ester (MeOH) 


Density 
7629454 10.78737° 
73472 0.78807° 
55> 0.785035 
17478° 0.76552° 
§710 
175-67°° |0.7653! 
\74.5!9 OMT 240 
age 0.76902° 
78.875 
862° 0.77313° 
2302 Sa Dies. « « 
220 =e Ble wiantte’ 
50-06 
194-793 |i... 
Tohrstatee 1.03843° 
1499-93 {1030}? 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-272 


Solubility 


| sot Ref. 
b other 
ace) DZ) solvents 


1.46207° 
1.445?° 
1.460975 
1.42657° 
1.4333! 
1.4361” 
1.4331?° 


1.43997° 


1.5208'? 


.|chls 


B1°, 1049 
B1°, 1049 
B1°, 1049 
B1°, 1016 


B1*, 1017 
B1°, 1017 
BI, 1017 


B1°, 1026 


E14, 211 


J1957, 93 
AcOEt s 
MeOH 6 


MeOH v 
AcOEts 


B187, 247 


J1952, 
1750 


MeOH s’, 
dilacs 
alk v 


C45, 
3855 
B18?, 223 


chls Am 77, 


4335 


C48, 
1147 


E14, 153 


J1925, 
636 


Diacetamide 
—|Diacetamide...... 


—|Diacetanilide...... 


— |Diacetoacetic acid, 
ethyl ester 


—|Diacetonamine .... 
—|Dialuricacid...... 


d91 | Diazoamino- 
benzene 


d92|—(isomer)........ 
d93 | —,2,2’-dimethyl-. . . 
d94 | —,2,4’-dimethyl-.. . 
d95 |—,2’,3-dimethyl-. . 
d96 | —,3,3’-dimethyl-.. . 
d97 | —,3,4’-dimethyl-. . . 
d98 |—,4,4’-dimethyl-.. . 


d99 | —,4,4’-dinitro- ... . 


d100 |—,3-methyl- ...... 
d101 |—,4-methyl- ...... 
d102}1,1’-Diazoamino- 
naphthalene 
d103 |2,2’-Diazoamino- 
naphthalene 
— |Diazoamino- 
toluene 

— |Diazomethane 
d104 |1,2:3,4-Dibenz- 
anthracene 


d105| 1,2:5,6-Dibenz- 
anthracene 


d106 | 1,2:6,7-Dibenz- 
anthracene 


d107 | 1,2:7,8-Dibenz- 
anthracene 


d108 | 1,2:5,6-Dibenz- 
anthracene, 
4’,4’”-dihydroxy- 


d109| Dibenzanthrone.. . . 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS a 


Synonyms and Formula 


see Acetic acid, amide, 
N-acetyl- 

see Acetic acid, amide, 
N-acetyl-N-phenyl- 

see Butanoic acid, 
2-acetyl-3-oxo-, 
ethyl ester 

see 2-Pentanone, 
4-amino-4-methyl-* 

see Barbituric acid, 
5-hydroxy- 

1,3-Diphenyltriazene....... 


Cy2Hi,N3. Seed91.......).. 
C,4H,5N3. Seed91......... 
Cy4Hi5N3.Seed91......... 


PIGHENG| See d91.G. nae: 


C,4H,5N3.Seed91......... 
C,sHisN;. See d91.. 00... 
C,,H,5N3. Seed91......... 


C\,HoN;0,4. Seed91....... 


C,3H,3N3. Seed91......5.. 
Gis gN3.asee d91\.)..... 2 34... 


see Diazoaminobenzene, 
dimethyl- 

see Methane, diazo- 

Dibenz[a,c]anthracene. 
Naphtho-2 ',3':9,10-phen- 
anthrene. 


Dibenz{a,hJanthracene..... 


1,2-Benzonaphthacene. 
Isopentaphene. 


Dibenz{a,jJanthracene. 
Dinaphthanthracene. 


Cy,H;,O2: See d05. 0.0.01... 


Violanthrone. 


287.24 


278.36 


278.36 


278.36 


456.51 


Color, 
crystalline 

form, 
specific rotation 
and A,,,, (log «) 


ye If or pr (al) 
4" 275 (3.9), 
355 (4.3) 

ye pr (bz) 

og (al) 

ye nd (lig) 

ye cr (lig) 

ye nd (peth) 

ye nd (lig) 

red-ye nd (lig), 
pr (al) 
AS 238 (4.23), 
295 (4.00), 
355 (4.34) 

ye nd (al), If 
(bz) A"! 273 
(3.75), 400 
(4.6) 

ye nd (lig) 

ye pl (lig) 

ye If (al) 


red nd (xyl) 


nd (aa or al) 
A"! 248 (4.62), 
265 (4.73), 
275 (5.01), 
286 (5.13), 
321 (3.89), 
349 (3.45), 
374 (2.63) 

pl (dil ace), silv 
If (aa) 2290 
(5.0), 300 
(5.2), 373 
(3.0), 385 
(2.6), 395 
(3.1) 

ye lf or nd (xyl) 
A°? 362 (3.16), 
380 (3.50), 
401 (3.80), 
425 (3.97), 
425.5 (4.00) 

og If or nd (bz) 
AP? 304 (5.2), 
338 (4.3), 
351 (3.7), 
385 (2.5) 
395 (2.4) 

og (bz) 
A*' 238 (4.80), 
298 (4.88), 
324 (4.36), 
338 (4.28), 
354 (4.35), 
365 (3.69), 
384 (3.99), 
403 (4.15) 

vt-bl or bk nd 

(PhNO, or 

quinoline) 

Jeon sulf 380 

(4.2), 570 


C-273 


ee 


chl 6 


. | con sulf 
—vt 


AcOH s° 
peth 6 


CS,s 
aas 


.}con sulfs 


aai 
peths 


xyl, Py 
sulfs (vt) 
aai 


other 


B16’, 351 


B167, 351 
B16, 703 
B16, 708 
B16, 705 
B16', 407 
B16, 708 
B167, 355 


B16?, 354 


B16, 714 


B167, 354 
B16, 716 


Ber 19, 
1282 


BS5?, 668 


E14s, 604 


BS?, 667 


BS5?, 668 


El4s, 620 


El4s, 907 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Synonyms and Formula 


1,2:5,6-Dibenzofluorene 


110} 1,2:5,6-Dibenzo- 
fluorene 


d111/1,2:7,8-Dibenzo- 
fluorene 


d1 12) 1,2:6,7-Dibenzo- 
9-fluorenone 


—|Dibenzolfulvene ... 
Qd113} Dibenzofuran 


dil4 


d1is 


d116|—,3-amino-....... 


d117|—,4-amino- 


d118|—,2-bromo-....... 


d119|—,3-bromo-....... 


d120|—,4-bromo-....... 


d122 |—,2,8-dibromo- ... 
d123 |—,3,6-dinitro-..... 
d124 |—,3,8-dinitro- 
d125 |—,1-nitro- 


d126 |—,3-nitro- 


d127 |—,4-nitro- 


d128) 1-Dibenzofuran- 
carboxylic acid 
2-Dibenzofuran- 
carboxylic acid 
130 |4-Dibenzofuran- 
carboxylic acid 
d131|1,2:6,7-Dibenzo- 
phenanthrene 


Qd129 


13H-Dibenzo[a,g]fiuorene. . . 


13H-Dibenzo[b,h}fluorene. . . 


see Fluorene, 9-methylene- 


Diphenylene oxide 


C,,H,NO. See d113 


C,.H,NO. See d113 


C,,H_NO. See d113 


C,2H,NO. See d113 


C,,H,BrO. Seed113 . 


C,,H,BrO. Seed113 . 


C,.H,BrO. See d113 . 
C,2H.Br,0. See d113. 
C,2H.N20;. See d113 


C,,H.N20;. See d113 
C,.H,NO3. See dl13. 


C,.H,NO;. See d113. 


C,,H,NO3. See d113. 


Naphtho-2’,1:1,2- 
anthracene. 
Benzo(b]chrysene. 


3,4-Benzotetraphene. 


Color, 
crystalline SS 
form, mp: b.p. Density 
specific rotation c c other 
and 4,,,, (log «) solvents 


pl(bz-alor |174-5  |195—  |........]..--.--- El4s, 520 

AcOEt) 
Asicx 255 (4.9), 
278 (4.2), 
294 (4.2), 
334 (4.4), 
351 (4.4) 

Hi(bz)spli(aa)in [234 0) Neteretecarer- cline erst. El4s, 518 
A*" 258 (4.4), 

264 (4.8), 
278 (5.0), 
318 (3.8), 
330 (4.0), 
342 (4.2), 
358 (3.9) 

og-yeplorpr |214 = |subie) geaiise ce. finch ore | ete Nori orale El4s, 514 
(xyl or aa) 

If or nd (al) 1.088639 B177, 67 
A*'217 (4.5), 

245 (4.0), 
250 (4.3), 
280 (4.2), 
285 (4.2), 
295 (4.0), 
300 sh (4.2) 

brndi(dil 9 aSS a) Miia antee | resorts Am75, 
MeOH) 4845 

plidilaliae 1289" eee eros |Mietaas B18, 423 
218 (4.46), 

238 (4.13), 
261 (4.11), 
314 (4.22) 

(dil'al) AU 217 4 19499). Venn ds.celleccienconlansyeee fae. eoetene B18', 557 
(4.44), 237 
(4.13), 261 
(4.11), 302 sh 
(4.15), 313 
(4.22) 

(C)) ns | nd Acc eed eer enn ONE Set ere cl (col Am61, 

1365 

ndi(al): 1h (aa) S110) 2208S Psi arecia Seaton |inctsnerstace te [lene B17?, 68 

A*'222 (4.58), 
251 (4.19), 
288 (4.25), 

310 (3.67) 

If(al). 2 (eat20 Gee FI 22088y Fee ects tence J1931, 
A*' 219 (4.55), 529 
254 (4.31), 

290 (4.31), 
300 (4.22) 
Bone Cae ie enn Eh Sot eo Ce Banco n ac fees erat boos! ice Am 76, 
5783 
Sasa, 0.5 einen cines loose home BI17?, 69 

meee teres (249) UMpane Stowe [ass alecls C49, 720 

pede neh osc ne {255-0 Utes Maeve elles eae [Neomwanent dere B17?, 69 

Ityend({al) | | 120-8 eevee. 2 }eecccts: Am 66, 
A" 210 (4.65), 1884 
244 (4.10), 

336 (3.92) 

yend (aa) Av |TSJ=2 e8O252 09 |eeeeee ce ete ee B17?, 69 
322 (4.23) 

yend. | {838-9 <[190=205*5\....... 886 leecceeee dice © [nae [ewe fis a | steel Am 75, 

4844 
nid (50:'%al) & 4]1232—3. | ievegathyapete pod eile fe seve fino en Shab do | corer ||co8t te: | pleas ater | ate C51, 
12065 

ndi(dilial}, 246-7 Jw aye | - ene B18, 313 
nd (aa) 

indf{alh)), —-_«- {20910 ei aes Pee ae at Frei Pare ier ee Am 56, 

1416 

pa'gr-yelf (xyl) 1294. gai) Sy tee. tls. cere elliseceeeir BS?, 668 


Asiox 247 
(4.56), 280 
(4.90), 288 
(5.13), 305 
(4.68), 365 
(3.93), 384 
(3.78), 392 
(3.60) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color. 
crystalline 
Synonyms and Formula ee form. 
wt. 


specific rotation 
and 4,,,, (log e) 


1,2:7,8-Dibenzo- 
phenanthrene 

2,3:6,7-Dibenzo- 
phenanthrene 


d132 


—| Dibenzo- 
1,4-pyran 
d133) 1,2:4,5-Dibenzo- 


pyrene 


—| Dibenzopyrrole.... 
d134| Dibenzothiophene. . 


d135|—,2-amino-....... 
Qd136| —,3-amino-....... 
Qd137| —,2-bromo-....... 


138) —,—,monoxide ... 

d139|—,3-bromo-, 
dioxide 

d141 |—,2,8-diamino-. . . . 

d142 |—,3,7-diamino-. . . . 


d143|—.—,dioxide 
d147|—.2,8-dibromo- ... 


d148|—,—.dioxide ..... 
d150|—.,3,7-dinitro-, 
dioxide 
d151|—,2-nitro-........ 
d152|—,—.dioxide ..... 
Qd153|—,3-nitro-........ 


d154|—,—,monoxide ... 


d155|2-Dibenzothio- 


phenecarboxylic 
acid 


1,2:7,8-Dibenzophenanthrene 


see Picene 


Dibenzo[b,h]phenanthrene. 
Pentaphene. 


278.36 | ye-gr nd 
or If (xyl) 
A" 245 (4.92), 
257.5 (5.06), 
314.5 (5.00), 
345 (4.47), 
356 (4.44), 
399 (2.98), 
412 (2.56), 
423.5(2.98) 
see Xanthene 
Dibenzo[a,e]pyrene........ pa ye nd (xyl) 
Ae? 294.5 
(4.72), 306.5 
(4.83), 343 
(4.06), 360 
(4.24), 378 
(4.30), 396 
(3.24), 416 
(2.84) 
see Carbazole 
Diphenylene sulfide........ 184.27 | nd (dilal or lig) 
A" 234 (4.9), 
256 (4.3), 
262 (4.1), 
286 (4.2), 
303 (3.5). 
325 (3.6) 
If (dil al) 
A*' 237 (4.62), 
262 sh (4.20), 
289 (3.85), 
296 (3.90), 
346 (3.43) 
(dil al) A*' 242 
(4.70), 282 
(4.17), 303 
(4.11) 
nd (al) 


C,,HoNS. See d134 199.28 


ehctbrs oe 199,28 


C,,H.NS. See d134 


C,2H,BrS. See di34........ 


3-Bromodiphenylene 
sulfonide. 


C,,H,BrS. Seed134........ 


C,2Hi0N2S. See d134....... 
C,2Hi0N,2S. See d134....... 


ye nd (al) 
(aa) A"! 
242 (4.68), 
290 (4.33), 
329 (4.01) 
(aa) 


Sey Geet ac OE ORC REY Oe (ace) 

pa ye nd 
A" 227 (4.4), 
241 (4.4), 
253 (4.4), 
273 (4.3). 
305 (3.9), 
338 (3.9) 

(ace) 
A*! 252 (4.50), 
275 sh (3.97), 
332 (3.20) 

pa ye (dil al) 
A*'222 (4.5), 
240 sh (4.2), 
320 (4.2) 

(al) 


(al) 


257 


233-4 


99-100 


122-3 


129-31 


125-6 
(98-9) 
171-2 
224-5 
84 


194-6 
169-70 


327-8 
229 


361-2 


273-5 


186 


257-8 


1534 


210 
255 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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=. 


Density 
nouer® 


0: Ose lS KVLC BS?, 2552 


SHE. ed..|| 6 |itost El4s, 805 
con sulfs 
(ye-red) 


aaé 


MeOH s* | B17?,70 


B18”, 423 


B18?, 423 


B17’, 70 


B17’, 71 


Am 75, 
3843 
Am 76, 
5786 
Nail fess | dil (MRED cs ee B18?, 427 
Am 74, 
1166 
B18, 591 
Am 69, 
1920 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
Color. 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, Hap: b.p: Density Np ra 
wt. | specific rotation c c other 
and J,,,, (log £) w | al} eth) ace} bz solvents 
= 
4-Dibenzothiophenecarboxylic acid ] 
d1S6\4¢Dibenzothion | 4 |caeeeeeaeceoc cee sest ns ees 998198 | (dil MeOH). “(261222 bcsnecs eel aeaeocwe|ecew ssa) oe e| cuelomelio eee 
phenecarboxylic A*' 282 (3.85), 
at 340 (3.51) 
AUST] Cae dig Nile CREE MET ee ela teicce sv etiece alte 96028 leiden aoe S378 Meera ¥feressell are cacacte v |a-aceaterscora | co sel emete| myeeslie eet 
—| Dibenzoxazine ... .| see Phenoxazine 
—| Dibenzyl ......... see Ethane, 1,2-diphenyl- 
d158] Diborane, MOPICS HE etorsyet vec at ties cones (biG) ea neaace atone SOLS aSaccee Win cotes lasterenes id jed s 
methylthio- (extrap. 
(-35°) 
—!| Dichloramine B. . . .| see Benzenesulfonic acid, 
amide, N,N-dichloro- 
—| Dichloramine T. . . . | see 4-Toluenesulfonic acid, 
amide, N,N-dichloro- 
—| Dichlorophene. ... . see Methane, bis(5-chloro- 
2-hydroxyphenyl)- 
d159| Dicoumarin(cis) ...|.......... 0 cece eee eee eee 292.30 | If (aa) 262 OR ee Decal soc ascsivetee liste: srntctacue Df oo saie.) 5 «sf ayts!|elhes | eee 
LLCO CE ANS) TN crate em cts eitisiateretnteye a cee. Me ted ane, shaietoue 292.30 | nd or pl (aa) BTS. Ball eee Avett cease ake tloruatenttere re i's ae (het 
d161|Dicoumarol....... 4,4'-Dihydroxy-3,3’-methyl- | 336.31 | nd 4280(4.34) | 288-92 |........] ... eee e |e eeu eee eid i i 
ene biscoumarin. Melitoxin. 
Ci9H 1206 
d162|Dictamnine....... 2,3-(4-Methoxy-2,3- 199.21 | pr (al) A"! 236 US =4) Wa ese Mebesy|! araccnes afeos, [Us recaitcanerenn 6 ov" | sre eres 
quinolino)-furan. (4.78), 309 
(3.95), 329 
(3.88) 
d163|Dicyclohexadiene | ..................c0eeees 1 GOL263)) Sopra tersere cosccre || sotieeore shee 229-307°*| 0.99502" |1.52677°} i | o | Vv] v 
104° 
d164).e-Dicyclopemta: fs lentes dee esc e eee c enn 132.21 |A"°217 (1.4) 32 170 6d (0/930232 }1:50502> ion. S Bd PRS S| Sr 
diene (endo form) 64-514 
d165 |—,3,4,5,6,7,8,8a- Heptachloteriwiciccs esse chs 373.32 |wh, A"! 236 95-6 (93) le tances « 1S7292 nneeees i s s 
heptachloro- (4.78), 309 
(3.96), 328 
(3.88) 
Qd166|—.,tetrahydro-..... Tricyclodecane............ 136.24 | (al or aa) 77 1934e2 0.91287° 11.4726? |) av Is) iene Weelteete 
(endo form) 86-7}? 
Qd167|Dieldrin.......... Oe talinsetepeteretete saat oes S8O93 ire writes Geers 175=6. wliisae- LFS PE silwcerereits i é S ]| SS: |hcs wegen 
—|Diethanolamine... . | see Amine, diethyl, 2,2’- 
dihydroxy- 
d168| Diethylene glycol . . |2.2'-Dihydroxydiethylether. |106.12]............. —10.5 2457°° 1.119735 1.44722 | sj s |S lit o-lioee| een 
2,2'-Oxydiethanol. 133% 
HOCH,CH;0CH,CH,OH 
d169|—.diacetate....... GH, CO) CH CGH. OCH, CH. O,CCHGIE wenn ener Weteiie sieeve 245-51 J .ro7sts 1:43487° |i... | vo We. lleae [terete eens 
190.20 110-35! 
d170|—. diethyl ether. . . . | Diethyl carbitol. VG222 3 il ee seetce rosea tia Nicieuste ore 18976° 0;90632°, 1.41152" |v fiows | salienralieers 
C,H;,0CH,CH,0CH,CH,0C,H; 
d171|—.dioctadecanoate | Diethylene glycol distearate. |611.02 |wx S425. ficianoures (0:933320) Me ml etaverees i i [loc lfenece ee 
Glycosterin. 
(CH3(CH2)16CO2CH2]20 
d172|—,dioleate ....... {GH3(CH;)- CH: CH(CH.) CO (CH, CH s),0 ey) mi leniac care racecars 0:93 102° |hccsspadhes| kame re oli (> OYE [IPA [PCIe eo 
635.04 |pa ye liq ; 
d173}—,monobutyl ether | Butyl carbitol. NG2.23 Ul eistenarstestete: os —68.1 pis i CD 0.95532° 1.43212" |"co| v |i -v |) vo lessee 
CH;(CH,);0CH,CH,0CH;CH,0OH 118'? 
d174|—,—,acetate...... CH;(CH2);0CH,CH,0CH2CH0,CCHs —32 24576° 0.9852° |1.42627° | s | ca] wo] o 
204 27h Wariovloreeral sie '- 
d175|—,monododec- Diethylene glycol 288.43 |Itye 17-8 SAGO 096285 “Mer. ateurseiiecre co | 0 | oo 
anoate monolaurate. Glaurin. 
CH;(CH,),9(CO,CH,CH,OCH,CH,0H 
© d176|—,monoethy] ether | Carbitol. Cellosolve. (13418) byelig® 9) Wcgedenc 19576° = 10.98812° |1.43002° | a | a} v | 
CH;CH,0CH,CH,0CH,CH,OH 
d177|—,.—., acetate...... Carbitol acetate. | 176.22 |hyg liq —25 219708 1.00962° | 1.423079 | co | ao | wo] v 
CH;CH,0CH;CH,0CH,CH,0,CCH, 
d178|—,mono(2- CH3,CHOHCH,OCH,CH,OCH,CH,0H |........ 277-97°° |1.07892° |1.4498?° | a] v 
hydroxypropyl) 164220)i\\ tyke scence ays 
ether 
d179|—,monomethyl Methyl carbitol. 1205 15))| Sovncies tates) | aptareaistrs 193359 1.02702 |1.4264?° |) co | vi || vi 1 co a eiereeeeen 
ether CH,0CH,CH,0CH,CH,OH 
Qd180) Diethylene- 2,2'-Diaminadiethylamine. | 103.17 |ye hyg lig —39 20776 =: 0.958638 | 1.481075 | «| o| i |...}... 
triamine (NH,CH,CH,),NH 
d181)| m-Digallic acid . . . . | Gallic acid 3-monogallate. 332.23 nd (dil'ali+ lw); |268—70d' jl hime fleece ee oe [vee ces « {iss tom tas 
Ss (280d) s* 
—|Digine .........:. see Gitogenin 
d182|Digitalose ........ 3-Methyl D-fucose......... 178.19 |nd (AcOEt). 106: Wig litera tet sion tea Mee cee Sosy (Sor fe bam | aoc 
(a]7? + 109 > | (fresh) 
+ 126 (mut) 119 
(after 4 
183) Digitogenin 50,22 i i ponte 
aiprsteeises a,22a-Spirostan-2,3,15-triol.| 448.65 |nd (al) 280-3 Edi osaet ate; [lacsiaecaceudsa/ Rearazavatusei [Pe [eS [tec Re 
i [a}j,” — 18 (chl. 6 
© =i) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Ref. 


Am 74, 
266 


Am75, 
278 


3307 


B19, 181 
B19, 181 
B19, 197 


E13, 
1038 
E13, 
1018 


BS5°, 1286 


BS5°, 390 


BS5°, 390 
B17, 520 


B2?, 155 
B1°, 2098 


Cs0, 
9692 


C47, 
4618 

BI’, 521 

B2°, 308 


C37, 
3202! 


BI”, 520 
B2?, 155 


C52, 
17693 


C32, 
22178 
B4?, 695 


B10?, 344 


H32, 163 


E14, 286 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No Name Synonyms and Formula Mol. form. oP: bp: Density fa Ref. 
Wl |specific rotation c c other 
and Ams (log 1) al | eth| ace] bz eciventa 
Digitoxigenin 
d184) Digitoxigenin .....|3 /,14-Dihydroxy-Sf-card- |374.53 |(dilMeOH) |253 |........|........ E14, 225 
20(22) enolide. C,,H 34,0, [a]? + 19.1 (256) 
(MeOH, 
c= 1.36) 
750 %al 220 
(4.21) 
Qd185| Digitoxin........ rh she ON ware caneiinbr (oe 764:96ulwhicchip-=seth)y 1255-6) ll eetemnci le eile eoeerees 6 |v |s- .| chi, E14, 230 
pl (dil al) MeOH, 
[2]2,° + 4.8 Pys 
(diox. c = 1.2) 
7*" 220 (4.3) 
—|Digitoxit........ see 1,3,4,5-Hexanetetrol 
Q d186| Digitoxose....... 2-Desoxy-D-altromethylose. | 148.16 |cr (MeOH — WWD ell ee eee ibs cs. utes tee cusce cee Vv MW Hav obRy's B31, 19 
eth or AcOEt) AcOEt s* 
(a]b° 
+27.9to 
+ 43.3 (pyr. 
c = 1)(mut) 
—|—.3-methyl- ..... see Cymarose 
—| Diglycolic acid . ...| see Acetic acid, oxydi- 
d187| Digoxigenin...... 34.12.14 8-Trihydroxy-5 p- 390.53 | pr (AcOEt). 79 6 AMS ye ears PRE Mone dpe tee ial | eat eae et Vv .|chl 6 E14, 239 
card-20(22)enolide. [x]2° + 23.1 MeOH v 
C23H3405 (MeOH, 
hyp) 
750 “al 220 
(4.13) 
ar90 | Dihydrosamidin’. trol sitcsine sc ereeeve tae efeald 388.42 |[z]p +19 (al) TEZEG) P irerereescere |bstereheeettna. ef lsimrtcuceere i Sues lhecee |b Mercier etases cs Am79, 
3534 
GST THsceugeRnOl TT. 26s Satoh doo eras tee aes S254 NGtpz hgoraly(TtSO=l ltd piiexs ne dco Nea epeecss Ser 6 |chly B6?, 917 
d192| Dilactic acid ..... 1,1'-Dicarboxydiethylether. | 162.14 |rh VHS) eavantare aig talemisiadiesi bse ayereterec Sui Ones Oy i ratocnatepehit cee B3~, 205 
Dilactylic acid. (105-7) 
HO,CCH(CH,;)OCH(CH;)CO,H 
—}4x,;-Dilaurin...... see Glycerol, | ,3-dido- 
decanoate 
—| Dilirutic acid... .. see Barbituric acid, 5-nitro- 
—|Dimedone....... see 1,3-Cyclohexanedione, 
5,5-dimethyl- 
d193) Dimethisoquin, Ouotane artes. vate a ewes. SOS!86: lisa crate kveare aia VAG, 9 |e s natty sitet ein cilveacrcers: oss Seale St kamraee coe lPassiel pas sea eeere ce Am 71, 
hydrochloride 937 
Qd194 | Dimethylarsinic Alkargen. Cacodylic acid. 138.00 | tcl ZOO™ wk di raccas, bilerore seine ditevsvara vaio a) = Vv Vv Tip ibae hoes lteter apc s B4*,993 
acid (CH,;),AsO,H 
d195 | Dimethyl phos- (CHS) 3 POG Hee cane es QOPI arcostre prevesiote Ina destous 4 8915 [EO2T SAT AZO 128 ie Oule Salih Siailparc lll semi bnersvcnererare Am73, 
phinic acid, ethyl 5466 
ester 
—/Dimite.......... see Ethanol, 1 ,1-bis(4- 
chlorophenyl)- 
— | Dinicotinic acid. . . . | sec 3,5-Pyridinedicarboxylic 
acid 
d197|1,3-Dioxane ..... m-Dioxane. Trimethylene 88.12 | A”" 180 (3.8) —42 105755 OSA ee RAGS 20 4 peccelliesc  [tectealfice Il oc. |r ceet B19?,4 
glycol methylene ether. 
Qd198)1,4-Dioxane ..... Diethylene dioxide. p-Diox- 88.12 | 4"? 180 (3.8) 11.8 LOPS VOSS Tae aka 22420 ar oce |) ocelot lice) 10S OO B19?,4 
ane. Glycol ethylene ether. aa o 
0 d199| —.2,3-dichloro-....|C,H,Cl,0,. See d198 ...... USZA00} || nts Se heer 30 80-2!° 1.4682° 1.49287° i Vv v | v |chl,CCl,, | Am 68, 
d" diox v 2046 
lig v 
2 d200| 1,3-Dioxane, 2,4- CLH,,0;. Seeb)97 2. e.g. TRG SG |etcseve: eve cit avaiecs [hee dieke ier « 115-8 0.93922 |1.41362° | 6 . [OSV B19?, 10 
dimethyl- (120) 
d201 | —.5-ethyl-4- GLHinOz See di97 Fer. [58124 ||| Peet tet liee Rave ws © 19670° 0.93053° |1.43707° | i . Oss a2; 
propyl- 2795 
d202] 1,4-Dioxane, C,HCI,0O,.Seedi98....... BADD IN eine aa. venta: ani 54-6 Act Sale we ce eee | eee i v | v | v |{chl. CCl, v| C54, 
heptachloro- lig v 12468 
d203 |1,3-Dioxane, 5- GiH Os, Seadi97. ...-4.5 WC RR et | eae i Sea pee tee} eee IOTO ME NOTOSAY Nk437Sigelker We celle ale aay les lease Re B19?, 70 
hydroxy-2- 
methyl- 
2d204|—.4-methyl-..... CsH ,»O2-Seed197 .....5.. HORUS eae Ries seeMenealbare ayers’. anc fags 0.975879 |1.41597° | 6 os Vv C52, 
8145 
2 d205 | —.4-methyl-4- C,,H,40,.Seedi97........ N7Se2 Sule cient venues 35-40 256000 1.0864?7° |1.5240?7° | ji Oss C52, 
phenyl- 102* 8145 
d206 |—.2-phenyl- ..... CjyoH 202. Seed197.....:.. 164.21 |nd (peth) 4| pie mle Wi deraicicte Seal Seinen sees VEY! teaches ouleen erties, B19?, 22 
98-94 
d207|—.4-phenyl- ..... Cen OS2e d197.onc.+. fOa Dat | ORO LA Oe 245769 1103829 |1.5306'% | i oss BI9', 616 
ie 
2,5--Dioxane- see Glycolide 
dione 
2.208 |,3-Dioxolane....... Glycol methylene ether. TAOS ei etetenve a olteaye —95 7BrSs MOCO eso 74ee PEGE Se NS: Wh iS> ||fenac lec viertelatas B19?, 3 
209 |—.4-(hydroxy- Glycerol ethylidene ether. HBAS eave: Seve mural ttocdeas.s, ore 187782 1.124337 [1.4413 SINE: StA Thersheclledobs.t] Ryshas | btatvte gta ere B19?, 71 
methy!)-2- CH ,o03. See d208 68-70! 
methyl- 
d210|—.2-methyl- ..... CA Os SAE CLUS cristae BBP ehilen as piss wiisicrere [sGtarers aart 81-2769 RPO AOS ere ey il mes eee | Meats, [falls lll. vtots ests vn B19?,8 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No. Name Synonyms and Formula form, UD oP Density Ref. 
wt. |specific rotation Cc c other 
and 4,,,, (log &) solvents 
1,3-Dioxolan-4-carboxaldehyde 
21d 3-Dioxolan=4-. Pa|)cee ne tes ies ied eer ere, oe WSO TS sersese cee encnochot || helene alan Ch AAAS 1.418975 soe | ese] sien It ee 
carboxaldehyde, 
2,2-dimethyl- 
Q.d212] 1,3-Dioxolan-2- 1,2-Ethanediol carbonate*. 88.06 24876° U3268e2 9 1.415852 B19, 100 
one Ethylene carbonate. Glycol 
carbonate. 
Qd213|—,4-methyl- ...... Propylene carbonate. 102,095 arvana ot : 24276° 1.206938 |1.41892° | v |v] vy | y ese beeen C49, 
Isopropylene carbonate. 12303 
C,H,O;.Seed212 
—|a,y-Dipalmitin. ... . see Glycerol, | ,3-dihexa- 
decanoate 
—|Dipentene ........ see d,/-Limonene 
d214|Diphenadione ..... Diandin. Dipaxin. S40'38ripayvemch (al) 146279 oon crel||s cietemene 
2-Diphenylacetyl-1,3- 3264 
indanedione. 
—| Diphenic acid...... see 2,2’-Biphenyldicar- 
boxylic acid 
—| Diphenylene- see Carbazole 
imine 
—| Diphenylene see Dibenzofuran 
oxide 
—| Diphenylene see Dibenzothiophen 
sulfide 
—| Diphenylmethane see Benzoic acid, benzyl- 
carboxylic acid 
—|Diphosgene....... see Formic acid, chloro-, 
trichloromethyl ester 
d215| Diphosphine, (E- GPP( CR ser celia S19 We lacie oie ede cose lltarate ee cake 8476° S10) Bol etccaeis i |. 0. | cos [lcs [areal eet J1953, 
tetrakis (triflu- 1565 
oromethyl)- 
—| Dipicolinic acid. . . . | see 2,6-Pyridinedicarboxy- 
lic acid 
d216| Diploicin......... Gu GLOr 424.07 | (bz) B32 nl cei hotell ica ratty | Sere ete ae |e eee B19?, 238 
(225d) i 
—] Dipropionamide .. . | see Propanoic acid, amide, 
N-propionyl- 
d217| Dipropylene 2,2'-Dihydroxydipropyl VB 4 O08) chars acvas ste arate sadpioracd s-cuetets 229 32a OZ 2450 | eee + ore |e oe | ere eee B1°,2149 
glycol ether. (CH;CHOHCH,),O 
—| Disalicylic acid . . . . | see Benzoic acid, 2- 
hydroxy-, (2-carboxyphenyl) 
ester 
d218] Diselenide, G.H;SeSeC. He caacccscts 312.13 |yend 4°! 240 G324 Piles se cccenh TSS Tee: gt Seraerees ee as + aay ana B67, 319 
diphenyl (4.24), 265 1.7432° 
(3.74), 329 
(3.03) 
d219] Disiloxane, 1,3- C.H.Si(CH3),0Si(CH3).C.Hs 9264 (B01) | lenses 1102 0.97632° |1.5 cus owe lites [eee Am79, 
diphenyl!-1,1,3,3- 286.53 1437 
tetramethyl- 
d220)—,hexaethyl- ..... (CAR e RT HOX womaaneatear DAG SS: Wa racecar eee 2837590185908 ea WS RP lie Al |r el firsciycicy oc © B4, 627 
1293° 
.d221| —,hexakis(2- ({((C,Hs)2CHCH,0],Si),0 ..|679.20]............. <—54 |220! 0.921939 |1.43302° | i “| S| ee C48, 
ethylbutoxy)- 3761 
d222| —,hexakis(2- (GHs(CHF); CHG HACE OLS irc ris a nteatsreate | ate grerererate 25309) 0.904428 | 1.440278 [on 1d | 's" |. hall So eee C48, 
ethylhexoxy)- 847.52 3761 
—J|a,y-Distearin...... see Glycerol, | ,3-diocta- 
decanoate 
d223| Distibine, tetra- Perfluoroantimony cacodyl. |519.53 |payeorcol, |........ ra? Pal We 1h24 Riche od BAW GGc 5 O To sci ses [fix | tee J1957, 
kis-(trifluoro- (F3C),SbSb(CF;), slowd 3708 
methyl)- 
Disulfide 
0.d225 | —,bis(dibutyl- (GiEs)NCSI;S7 ee eeeee : i e i 
isc cae {((C,H§)2 12.82 4085767 red liq™ ss se |reere celle an 1.03208 le eee i'd |S, | oa. |e B4>, 302 
Q d226 | —, bis(diethyl- Antabuse. Antietil. 296.54 |(al - ay i i tf 
ra thiocarbamy [(CaH.),NCS},S, (al) 71-2 11S) A il pssst eus, si IBisciemnalac hess O03. | rehs (ORLY. B4’,613 
—,bis(dimethyl- Arasan. [(CH,;),NCS],S).... 20 
Miocarbadigt) ((CH3)2NCS],S, 240.43 mace mel os (PEE IE © aller’ oi Meaneas = i Z 5 chls B4?, 557 
A" 243 (4.1), 
282 (4.06) 
d228 | —. bis(ethyl- GCHLN(GHGSiS,... 3s. 
Bee ninkice: [CH,N(C>H;)CS],S, .|268.49 lye 122 (le eS eee ete | eee i} 6 | 6 ||.,ceietarchils C43, 
bamyl) 6856 
Qd229|—.bis(1-piperidyl- | Dicyclopentamethylenethi- |320.56 |. . = i 
thiocarbamyi) Hehe ea ek y 1G Ne wiewain creates ba SCONES [urine -trscttsteel] cnesenaceastete leics Oe salted chls Am i 
d230|—diacetyl........ Ce COSSCOCH sna eek SOR22) igen alacant 20 LOS=6tO |b eroniaeenl eee i |v _| Vi he fell eee ea B2?, 210 
Q 9 gi - _Dithiahi : an 
d231 iss 2,2'-Dithiobisbenzothiazole. |332.50 Nae an) 180 d Pelleae 0 Wibaecbae al Wt Waal Va fra. |fees (Celtics B27', 249 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, pet “P- Density Ref. 
specific rotation other 
seas ccoces 
d232|—,dibenzoyl ...... C;H;COSSCOC,H;.....;.- ‘ pr (al), sc B36 HAR GPM OR OOS es oases i B9?, 289 
(chl-peth) 
d233|—.dibenzyl ....... C,H;CH,SSCH.C,H; ..:.. : If(MeOH oral); (}7 e2tsn CEB Faas) vc cc ctde s |letnire ee re B6*, 437 
nd (aa) (ii) 69 
A*' 265 (3.1), 
285 sh (2.4) 
d234|—,—.,4,4’-dimeth- | .................0.000005 ; If or nd (al) 101 ARPREIOTE. 4) otccidas'llneneanae i i B6, 901 
d235|—.dibutyl ........ CH;(CH,)3SS(CH2)3CH3. . . | 178.36 | A"! 204 (3.32), |........ 0,93832° 111.49262° | cisslecothmooulbes sills. [late sayings B1*, 1524 
251.5 (2.60) 
d236 | —,—.3,3’-di- Isoamyl sulfide. 206.42) |A"25K(2.59) 6 |'Pe2. 5... 0.91922° |1.48647° goes} leafed «.;|\s = =| eee) 4 B1°, 1647 
(CH3),CHCH,CH,SSCH,CH,CH(CH;), 
d237|—diethoxy....... Ethoxyl disulfide# = = 0 hy W154.250) coasts te | crepes WOOT 32°F N47 66 zO a are Hotere ret] ierete | arate eerie mae eee B1?, 1314 
C,H;,OSSOC,H,; 
d238|—,diethyl......... GUHSSC UH athe cans 122.25 | A*' 202 (3.32), F 154789 0:99312° 111507329 11°63: |) con |) co II.9- 2. eer BI’, 345 
251.5 (2.62) 401° 
Q d239 | —,—.2,2’- Dithiobisethylamine. Cysta- {152.28 |.............]....---- dgysa evi Gb. Aades sles ae: Save | 0 [ie deil tone. |! «aah B4’, 731 
mine. 
H,NCH,CH,SSCH,CH,NH, 
240 |-—di(2-furfury!) 2 -\| sot see. eee ccc ccce pada | 226.32] 0 ceaee cece ccs D1 2H 30-5 rotates: [ee teres ie B177, 116 
d241 |—.diisopropyl.... . (CH3)2CHSSCH(CH;), .... |150.31 |A'°245 (2.36) |........ 2 0;94362°° |11:491675.i) fei lelerclioer yt. . |S... Jerabareee. B1°, 1480 
d242|—,dimethyl....... CHISSGH3 4 .esccdawuat ws 94.20 | A'*° 256 (2.5) i F MLO6252° |115525929-4| eaini idol seonkas. |. «.|. oo eee B17, 278 
d243 |—,—,hexafluoro- ..|F;CSSCF; ............:.. 202.14} (1899235 (2.46) |\0 denen OTSO5 FV S126) «eS oeeia: i i J1952, 
2198 
d244 |—.—.1,1,¥,1’- (G2H'); CHSSCH(G.H;)22-- |398:60) Ind (al)! 7 US2—3  eiaicc aces ceds> |eiciere cere: ae hd « B6?, 636 
tetraphenyl- A*' 265 sh (3.5) 
d245 |—,1,1’-dinaphthyl. . |(C,)H>)*SS(C,)H;)*........ 318.46 |pl(al),nd(lig) }91 = |... 1442° Wktethaidy i Bits, | aoe, [Pe oe Na te B67, 588 
Ac"! 287 (4.2) 
246 |—,2,2’-dinaphthyl. . |(C,)H)’SS(C,oH;)? ....... 318.46 jndac'255 {139-40 |........ gO TASS 57° lon igi B6', 317 
(4.6), 288 
(4.2), 322 sh 
(3.7), 335 sh 
247 |—,dipentyl........ n-Amyl disulfide™ 72> 4) \206:42'|: : ada... . |) ORLS. 0:92212° H.488928 bE isso) iseilel. . |. Telbewlentenes B1°, 1608 
CH3(CH2)4SS(CH2)4CH3 
Mica See aiphenyl aye .2/5.2 5, | ieee toe ie he doiiescsarowaesese nd (al) or rh ileal ita i aS: B6, 323 
A*! 240 (4.23), 
270 sh (3.50), 
300 sh (3.2) 
249 |—,—.2,2’-di- C,2H,2N,S,. See d248...... payeplorndtaj}93! pidowosls be ahse. cece sees i de. |. | Mosmnoond B13, 201 
i (50 % al) 
4*'221 (4.41), 
342 (3.78) 
250 | —,—.3,3’-di- C,2H12N2S2. See d248...... nd(dilal) 62) sho eseee. to ite, i Me igi B13?, 219 
d251|—,—.4,4’-di- C,2H,2N.2S2. See d248...... yeorcolpror j85)  NWS.eeeOe Neco. dec shee ees A B137, 300 
nd (w, eth or i 
dil al) 
A*' 256 (4.23), 
294 sh (4.11) 
2d252|—,—.4,4’-di- C,2H6Cl.N204S, . See d248 . ye(adceral)) «1232-3 | hands PARES. « [stan oder te 538 B6?, 313 
chloro-2,2’- i 
dinitro- 
d253| —,—,5,5’-di- C,2HsCl,.N20,S,. See d248 . yendx90.>, aa) | 071 is) ke steht: (2-286 3..|..... 068 i B6?, 314 
chloro-2,2’- igi 
dinitro- 
d254|—,.—.,4,4’- Ci6H 180282. See d248...... od(al) F 48295 | cienwad [phe Adal ehbt die i a OE beds Itaeny| sevadas bel B6', 421 
diethoxy- 
d255 | —.—,2,2’- Ci4H,402S2. See d248...... nd(al). }  — 188=90) |  tbaghst |. so eee Shed eA UEr Hi PE Be fice ef act cc ceieE B6, 795 
dimethoxy- 
d257 |—,—.,2,2’-dimeth- |C,¢H,,02S,.Seed248...... payepr(al), |74) = f..s.a... Be Pa > Sete is Sedans aoe, 5 B6?, 874 
oxy-5,5’- pl(al or eth) 
dimethyl- 
.d258 |—,—.2,2’-dinitro- {C,,H,sN,0,S,. See d248.... ve nid(bzoraa),198-9 |i... 4 bi tledesy Jacccncce i i i B6?, 307 
pl (aa) 
2" 240 (4.37) 
2.259 |—,—.3,3’-dinitro-. . | Nitrophenide. SOoMinorrh (84h 9. Seecect Bove mtn, |e > ae gh hale Wie SE Pe co fisce [ness cheer B6, 339 
C,2HgN204S8, . See d248 4"! 242 (4.47), 
320 sh (3.41) 
2 d260 |—,—,4,4’-dinitro-. . |C,,HsN20,S,. See d248.... nd.(aa); Dh (al) | PRS2. . . lscacess 5 enone lcs ois HE B6?, 312 
2*'228 sh 
(4.10), 315 
(4.30) 
2d261 |—,—.2,2’4,4’- Cy3H.N,O)S;. See d248.7;.. |398.35 |yend (al)... |303d. Je. ccc PRT AT Sys [aceeeees fA ad FESS. [oa i B67, 316 
tetranitro- A*' 248 (4.19) 
d262 |—.dipropyl ....... CH;CH,CH,;SSCH,CH,CH,| 150.31 |4°%250(2.7) |.......- 193,579) O.95992° > [12491 2S el Sei, tabedivile ds lnc. fie vce eisieisiss B1°, 1435 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Color, 
crystalline — 
No. Name Synonyms and Formula 0 form, Density 
* |specific rotation other 
ots ll | 


Disulfide 
IGT Ee dea tolyl eee ac hell ma ee so einds ciiseee segs > DAG ANTE (alia240 sp38-9'e | We Aaas eRe aa: [ine a aete i io B6?, 342 
(4.21), 280 
(3.45), 325 sh 
(2.95) 
264 | I-4-toly on. 5.5 101s)]| aiale's ' oleicioieyeieie10, ofejeje(asisin(s's 246.40 | nd or If (al) 47-8 PIO 15 20 eT GS te ee eres i} s | ¥ }) Sotite lessee B6’, 400 
A"! 242 (4.29), 
270 (3.65), 
315 sh (3.2) 
—|Ditaine........... see Echitamine 
—|Ditan............ see Methane, diphenyl- 
0d265| 1,4-Dithiane ...... Diethylene disulfide........ 120.25 | mcl pr 4”! 11512. OF T99=200) |e s 2ik.|| S6tecr80 ace B19?,6 
225 sh (2.54), 
292 (2.5) 
266] 1,3,5-Dithiazine, Methylthioformaldine...... 135.25 |nd (eth) 65 Sp by: WF eerie Pia lraaeamrertr rot al B27, 460 
4,5-dihydro- 
5-methyl- 
G26742A-Dithiine fl hace cscs cs oce tases nae 268.40 |ye pr (al) 118-9 ©. Lay semen Gawd sd. Ue deed i B197, 46 
2,5-diphenyl- 4260 (4.35), 
308 (3.95) 
— |Dithioacetic acid... | see Acetic acid, 
thionothiolo- : 
268 |1,3-Dithiolane..... Trimethylene 1 ,3-disulfide. 106.21 | 4°” 207 (3.13), | —Sl tS 1.25917 159752 ieee B19?, 3 
247 (2.56) 
Q.d269 | Dithizone......... Diphenylthiocarbazone. 256.33 |bl-bk (chl-al) 16 5=DdiRie | Aaterece.s tog [reset vcharar | a. oveterarepace i B16, 26 
Formazyl mercaptan. A*°* 445 (4.29), 
C.H;N:NCSNHNHC,H; 610 (4.51) 
d270|Diurea........... Dicarbamide. p-Urazine. 116.08 |pr(w) TG Wacetasaresesscg Pie's cparane eae dlaterets eoxtrve B267, 258 
—|Divarinol......... see Benzene, 
1,3-dihydroxy-5-propyl- 
0Qd271 | Djenkolic acid... .. B.B'-Methylenedithiodialan- | 254.33 |nd(w, HCl) SOO=SOG) at We VOR ASR os bic averenied ae oi | Skew: [Sener |] ae NR B4?, 1591 
ine. HO,CCH(NH,)CH,SCH,SCH,CH(NH;)CO,H dilalks 
[a]?5 — 47.5 
(a1 %HCI, 
c = 2) 
d272|Docosane*........ CH:(CH SCH An eee nee 310.61 |pl(to), cr(eth) |44.4 " 0.79442° |1.44552° | j B1°, 574 
Qd273 |Docosanoic acid* . . | Behenic acid. Docosoic acid. |340.60 |nd 80 0:82239° |1.4270'°9| 5 | 5 | 6) 22.1)... fae eee B23, 373 
CH;3(CH2)29CO,H 
d274|—.ethylester...... Ethyl behenate. 368.65 |nd (al), cr(ace) |50 O88 20F 4 testers i | s | S [.d. }oce boone B2?, 374 
CH;(CH2)29CO2C,Hs 
d275 |—.methylester .. . . | Methyl behenate. 354.62 |nd (ace) Sh TEA 24S a ee f i | s | S |. 2.).200nneReee B2?, 373 
CH;(CH2)29CO,CH; 
Qd276|1-Docosanol* ..... Docosyl alcohol. 326.61 |(ace, chl) TESTE 1808 2298 Pea os late B1°, 1846 
CH;(CH;).,0H 
277 |4,7,11-Docosatrien- | Clupanodonic acid. 330.52 | paye 1MeO# <-78 |2365 0.92907° |1.48687° i fice] S [ieee ee C49, 
18-ynoic acid CH,(CH,).C:C(CH,);CH:CH ae 240 (4.28), 1550 
275 (4.2), 
HO,CCH,CH:CHCH,CH:GHCH, 300 (4.2), 
328 (4.2), 
346 (3.7) 
Q d278 | 13-Docosenoic Erucic acid. 338.58 |nd (al) 334 0.86035 |1.47587° | i B2?, 445 
acid*(cis) CH;(CH,),CH:CH(CH,;),,CO,H 
0.d279|—(trans)* ........ Brassidic acid. Brassic acid. Bae. pl (al) 61.5 0.85853’ |1. PS bb | ok.) 0. | ee B2?, 447 
Isoerucic acid. 
CH,(CH,),CH:CH(CH;),,CO,H 
d280|—,anhydride Brassidic anhydride. |659.15 |nd (al), pl(eth, | 64 8357 1.4366 O ok eaten i Ps B2?, 448 
(trans)* [CH3(CH,),CH:CH(CH;),,CO],0 | ace, peth) 
d281|—,13,14-diiodo-, Iodobrassid. |618.43 |ndorsc 3740), td Sl eseb ts seme i “Bs B2?, 448 
ethylester*(trans) | CH3(CH );CI:CI(CH,),;,CO,C,H, 
d282| 13-Docosynoic Behenolic acid. 1336:S7a\mcl prornd ©. |'59.) maillseraactaned annie | arenas i B2?, 462 
acid* CH,;(CH,),C!C(CH;),,CO,H (al) 
Q.d282'| Dodecanal*....... Lauraldehyde. 184.33 |If 44.5(12) |1851°° i BS 143522 i] s | 8 |...)...))— B1°, 2911 
CH;(CH2),»CHO 1003-5 
d283|—,dimethyl acetal . | 1,1-Dimethoxydodecane*. 230.40 ioe es srercero cece Acer eee ie oe ee 2 1:431077 5 es Am 80, 
CH;(CH;);0CH(OCH;), 6613 
Qd284| Dodecane*........ CH3(CH2)ioCH acu www ek 1. L7O 34 Necrtscoesccees —9.6 s 0.74872° | 1.42167° i i I B1°, 539 
0Qd285|—,1-amino-*...... Dodecylamine. Laurylamine. | 185.36 |............. 28.3 0.80152° |1.44217° oan B4, 200 
CH;(CH;),,NH2 
d286|—.—,acetate...... CH;(CH2),;,NH,.CH;CO2H | 245.41 ]............. fr. 69.5 f).R PS. spac ecb af Pete] ve C48, 
2525 
d287|—.—, hydrochloride] CH;(CH;),,NH,.HCl...... SAS eile wt. o obtls cere +) Pe ae ee eee Meee Mn MEU Am 74, 
4287 
2 d288|—.1-bromo-*...... Dodecy] bromide. Lauryl- DAD 24a Meetecta bias cuss = 9.5 A 2° 1 1.458329 | i | s jos | coun seen B1°, 542 
bromide. CH;(CH)),,Br 
d289|—.1-bromo- FICHD) Bric tana ona 26725: | are keene AM pees Dene a 1.45244-4- i>] vejev [Os |...) ae Csi, 
12-fluoro-* 7300 
2d290}—.1-chloro-*...... Dodecyl chloride. Lauryl ZOE TSM tices sain steyetene ifr::—9:3 K 1.44337° | i abe B1°, 541 


chloride. CH;(CH;), iCl 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula Mol. form, Density ns — : Ref. 
Wt. |specific rotation other 
and Aj, (log e) solvents 
Dodecane* 
d291|—,1,12-dibromo-* .| BrCH,(CH,),;o9CH,Br...... 328.14 | nd (aa, al) PASE SN aa | irene teal lag eers i |v ...]...]chlvaas | B1*,543 
d292| —,1-iodo-* ....... CHR(CH aah sitscvneuvestaars 296.24 eras enone a0 ) }298.27©° | 1.19992° |1.48407° | i Sajicor oo }...!chl,CCl, | Bl’, 67 
15339 oll io) 
MeOH s 
Q d293| Dodecanedioic CH,;0,C(CH2),;9CO2CH3j. . . | 258.36 $6798 i iicievarerdecelisrsiaere 35 il eyncilteate leet. ||. . «| ACOBtsie B23, 1844 
acid, dimethyl 150? 
ester* 
Q d294| 1-Dodecanethiol* . . | Dodecyl mercaptan. ZOQ41 A cracidconensipenone anor || Blarrevorers 142—S!9 110:845028" |1:458929 10 is ese |i osu ll erete’ te oie) feeercteder nek B1°, 1789 
Lauryl mercaptan. 
CH;(CH;),,SH 
Q.d295| Dodecanoic acid* . .| Lauric acid. Undecane-1- 200.33 | nd (al) 44 131 0.86793° |1.4304°° | i | v | v | s | of|/peths B2?, 868 
carboxylic acid. v | MeOHv 
CH;(CH;),9CO,H 
d296|—,amide*........ Lauramide. 199.34 |nd 110 19922) Dive apaus aes 1.428719) i Svimon| S|) on CG se B2?, 894 
CH;(CH;),»CONH, ’ 
d297| —.—,N-phenyl- . . .| Lauranilide. 275.44 | nd (dil al) 1hS allSomooor Soni Sell bere mrorcrcran i SIs s | s |CCl,,chls|B12?, 148 
CH;(CH),»>CONHC,H; A°% 241 (4.19) 
d298|—,anhydride*..... Lauric anhydride. 382.64 | If (al or eth) 41.8 166 OsS5335 05 Nt 4292 70) | den bs ai| teas | sree lhererall Reiareis aisiatets B2?, 321 
[(CH3(CH2),0CO],0 
d299|—.benzylester* ...| Benzyl laurate. 290/453) Cnttasertecte ister 8.5 209-1117 |0.945733 |1.48127* | i | s | v |...| v |chlv B6?, 417 
CH,(CH;2),;9CO,CH2C,H; peths 
Qd300}—.chloride ....... Lauryl chloride. QB 7771 | easeyervetevereye = -17 14522 Sica ee 1445822 eid ercd el mesa teach | reverts |leratitetaeeee B2?, 321 
CH;3(CH2),;9COCI 
2d301|—,ethylester*..... Ethyl laurate. 2OR SBI arastem ste eens fr. 1,8 |273"%* (OEE NGA ES 8) 4G Ml areosill eo Allacaiilicaannnn ce B2°, 884 
CH;(CH;),9CO,C,H; 15415 
d302|—. isopropyl ester* . | Isopropyl laurate. OX ORC WY EAS Sencictine ro tits | cee: ean 196°° Os8536po5 te 428025) ||Per\ecSaell eMail: | (a ate! faletieteretsterel © B2°, 886 
CH;(CH)2);9CO2C3H} 117.4? 
Qd303|—.methylester* . . . | Methyl laurate. QV4BSN 5 crate me ett 4 fr$2 262188, 0.87023° |1.43197° | i | «| «] «}] o|]MeOH, |B23,883 
CH;(CH;2),;9CO,CH3 14115 chl, CCL, | 
AcOEts 
© d304|—.nitrile......... Lauronitrile. Undecyl PST33) i stone peipigelecsieke fr.4 ep fa ck 0.82402° |1.43612° | i | co} co} | co |chl oo B23, 895 
cyanide. CH3(CH2),9CN 3129 
d305|—.phenylester* .. .| Phenyl laurate. 276.42 | If (al) 24.5 Py (oii || Gerace tae Gerace AP eS alle Seale: Sl Nereradlacsraentretstans B6, 154 
CH3(CH2);0CO2C,Hs 
G306|——-4-phemyl= Gf Vetoes dicwedee woes eins eaters 394 S63 [iiss ecnaratars cere cfoy Alesana || Gerace crcl (ceceaorien ole Ll Wevsvelflta ses cd cilis ow lie viene os C32, 
phenacyl ester. 4943 
d307 |—piperazinium salt}C,H,)N,-2CH3(CH;),)9CO,H  ~——ij.. sees eee ees 9225 i taiatavtola Blink aiatays. New seaip levee Ss. 18 D iacahs:Atetas [tect naiasiae Am 70, 
486.79 2758 
d308|—,propylester* ...|Propyl laurate. DAZ SA cmt eaatats |teolgua se’ 205°2 O:86002°" 433520 [eal «iliac. Se Allocallocumccuer B2?, 885 
CH;3(CH2);9CO,CH,CH,CH, 124? 
d309|—.2-bromo-*...... CH;(CH,),CHBrCO3>H ....| 279.23 |pl 32 157-92 1.14742" (0.45852 |) i Vi |S ihen. |) W }ehE jigs B2, 363 
d316|—,12-fluoro-* ..... RCH Dip COnU aaa rides DEB S28 yereterctois Aexcece © COS Sl iGinsocer |loee cram acecocee te | Val Velierde lines Hes? C51, 
7300 
0Qd311]1-Dodecanol* ..... Lauryl alcohol. 186.32 | If (dil al) 26 (22) 255=97°9R|(0.8 3092" |aee cis a i s CHE ie Ga | erence (item crete Cuca B17, 463 
CH;(CH;),,;OH 150° 
d312|6-Dodecanol* ..... CH,(CH;),CHOH(CH;);CH3 (peth) 30 1192s Wh eet ch seen ie |Pesclltcswlicck Rael ltte seacenes B1, 428 
186.34 
Qd313}2-Dodecanone* . . . . | -Decyl methyl ketone. USS23 3) lisp rretensy< Sicieteles 21 246—77°°1'0:81982° 1.433072 | | s, |i is) | Ss J\...0|[0s's B1?, 769 
CH,CO(CH;),CH; 1441! 
d314|1-Dodecanone, Laurophenone. Lauroyl- 260.43 |ogcr 46-7 229-3250 0: 89693-48502 tel |[earailere cell oS) a|lerael|lencieetaicte B7', 186 
1-phenyl-* benzene. n-Undecyl phenyl 187° 
ketone. 
CH;3(CH)2);o9COC,H; 
—|1,6,10-Dodeca- see Nerolidol 
trien-3-ol, 3,7,11- 
trimethyl-* 
Qd315|1-Dodecene*...... a-Dodecylene. NGS593) renters ote sine =95,23 |213.47°° #10:75842° |1:43002° || i S s s |...]|peths B1>, 869 
CH,;(CH,),CH:CH, 88.71° 
d316|2-Dodecenedioic Traumatic acid. 228.29 |(al, ace) GTO We terceieeerss lleystarelostat [Navetvervters Gots) eSaleat 0S 1eDt's B23, 1978 
acid(cis)* HO,CCH:CH(CH,;),CO,H 
d317|—(trans)* ........ HO,CCH:CH(CH,)gCO>H . }228.29 |(al, ace) 1G 56a | eaepeeeteral [lela winve llores |Merisyetouscore Oi, Sei (Stee tres « CRLS B23, 1979 
d318|1-Dodecen-3-yne*. . |\CH,:CHC:C(CH,)7CH3.... [164.29 |...........0 0 [eee e eens 78* OS 785837 45 10258 treslter ctor ctasll ereten lta | eet as B1°, 1055 
d319|1-Dodecyne*...... CH: G(GCH a5 GH as. siryeis:si14 an HOGS iP terrestres caievs -19 215%" WAR Fe eye tl eae | ell aia lon o4 laeal lomacocons B1°, 1024 
89! 
d320|2-Dodecyne*...... CH,CC(CH,) CH 3... 605.5 CS) | Ill Sree BaOOn -9 10515 0.791735 |1.48287° | i | Cite | tienes! | Prone meecueon B1°, 1025 
d321|3-Dodecyne*...... Gis GH Cac (CH )aGiia yaar. UGG: S06 | amie avers ts dakstos ie lekeatare. ts 9512 0.78713° |1.44427° | i |... ee reat Keceme sharia s B1°, 1025 
d322|6-Dodecyne*...... Diz-amylacetylene. © | = |/166.311) |\.......6 so025 |icuisle eos Oszeabars 44a 22 Cr Ear Oss Ros elh see lhe-srat |Peraparanecaatara B1?, 1025 
CH3(CH2)4C:C(CH2)4CH3 
Q d323 | Dotriacontane*. . . . | Dicetyl. CH;(CH2)39CH; . . . |450.89 |pl(bz,chl,aa, |69.7 4677°° 0.81242° |1.45507° | i On |se v" |CCl,,aas"| B1, 587 
eth) 6 | chld,CS, 
s 
d324| 1-Dotriacontanol* .|CH3(CH2)3,>CH.OH....... 466.89 | pl (bz) fi” Wes PCTS (sm | Set 2 ee ie | eR ae WH Rccams I hokbees lavas! | cata) | Pavaxaerayeatate B1°, 1851 
—|Dulcitol.......... see Galactitol 
—|Durene........... see Benzene, 1,2,4,5-tetra- 
methyl- 
—|Durenol.......... see Benzene, l-hydroxy- 
2,3,5,6-tetramethyl- 
—| Durohydro- see Benzene, 1,4-dihydroxy- 
quinone 2,3,5,6-tetramethyl- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline SS. 
form, eR. Density 
specific rotation other 
and A,,,, (log «) solvents 


symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-282 


Synonyms and Formula 


Ox 


Duroquinone 
B jos eters see 1,4-Benzoquinone, 
tetramethyl- 
Hie es see Benzoic acid, 2,4,5- 
trimethyl- 
see 2-Buten-1-one, 
1,3-diphenyl- 


For explanations, 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
form, 7p: b-P- | Density : Ref. 
specific rotation c Cc other 
and 4,,,, (log e) W eth} ace} bz solvents 


No. Name Synonyms and Formula 


el | Ecgonidine(/) ..... Anhydroecgonine(/) cr(MeOH-eth) |235d)  ASSGE eh ivial! stevee sees |ictic vice: je flaiane SON RaNL AL | cas HERE TS B22?, 26 
[a]}* 84.6 . 
(w, p = 1.7) 
€2| Ecgomine(dl) os ccics |r ¢ sista thesrnd ceiste-ode acca pl w +3) 203 (212) GR RBe Netne | sisseei sie, ¥:=: | eveveresie ere v'’ | s | i | 6 | 6 |chlé B22?, 156 
A" 218 (3.8), (anh) 
224 sh (3.7) 93-118 
275 (3.3) (+3w) 
(Oo) oS fy Beta eB Tropinecarboxylic acid. melipr:(al + }'w)|'205:(aph) |o.650.0.5| sewect cl] ooenenct vis i | 5] 6 |MeOHs | B22?,150 
CyH,;NO3. See e2 [a]4* —45.5 198 (hyd) chl 6 
(w,c = 5) 
e4| —,hydrate(/)...... CoH,;NO;.H,0. Seee2..... mel pr (al), 198; es Peiircteeetcate | Resstatinrsyoterel| atetoatanean vi 6] 6] 6] 6 |MeOHs | B22, 196 
eff 120-30 chl 6 
e5| —,benzoate(/)..... O-Benzoyl-l-ecgonine. nd (w) 19S OPN ark canel oS ccaetoa|lcmor ones 6) || Sener. V" | dil'ae, B22?, 150 
[a]i* —63.5 Bs dilalks 
(w, p = 1.7) 
e6| —,—,ethyl ester(/). | Cocaethyline. Homococaine. | 317.39 | pr (eth) 50S; Tay ERE Rell! oem oo ts, iNl opi acne BN ON NS std scere ll aareteee ec B22, 202 
C,sH,,;NO,. See eS 
e7| —,—,tetra- C,6H,;>NO,4.4H,0. SeeeS... pr(w) Ce i bea el Wer eee ae Ac RRS ite Ol 6S | al VE eters B22, 197 
hydrate(/) [a]i> —44.6 Sa 
(abs al,c = 3) 
e8} —,hydrochloride(/)} C,H,;NO3.HCI. Seee2..... th (al), nd 246 WA cherie steiner [eS owes Sol) CSA) saved e|) 22] MeOH: {| B2225150 
i-AmOH i- 
tee As ) i-AmOH 6 
(w,c = 10) 
e8'| Echinochrome A . . .| C,,H,907............0055 dkrednd(to) | 220d Sube 67 FR. 6 | RR i s|s]| s]|...]chl, peth 6| C55, 
A” 400 (3.7), 1203; * 6710 
465 (3.7), 480 
(3.8), 550 (3.5) 
e9| —,3,6,7-trimethyl | C,;H,,.O07. Seee8'......... dk red If HERETO al Soe oAucval Smaeetocen LF Gonaats 1 ent eee aaa allie age MeOH, _ | C55, 
(aq diox),nd | (130) NaOHs 6710 
Ac" 323, 476 (bl) 
502, 537 
e10| Echinopsine...... . N-Methyl-)-quinolone. and(bz)sCw + DalS2: in cteretdl| See ane-o| «crater aM Sal (Vv e@o0e..|) vl chi, B21’, 259 
1 135 : MeOH 
1542), | : a 
290 (3.6), 
320 (4.2), 
330 (4.2) 
e11| Echitamidine..... . CooHeNG Olsen slcntacm pen pl (eth) 244d) | APS Wta al iscctereceroters ||| carers waver Sil S |ent|)« hl | COMMINOY' J 1932, 
[a]i® —515 (al) (bl ye) 2628 
el2| Echitamine ....... Ditaine. C,,H23N,04.4H,0.| 456.54 | pr (al +4w) PU NM he car custard Rca icy erd] RAL RECS S| SuiacStbcstl.| . <<) chy J 1925, 
eff 105(—3w)| (+1w) con sulf 1640 
[«]2° —29 (al) s (red) 
A*'236 (4.1), pethi 
296 (4.0), 
331 (4.3) 
e13} —,hydrochloride . .} C,,H3N,0,4.HCl.......... nd (w), [«]i° 295-—300d) HG ROA] SR] ee ol Re a) Re | a J1925, 
—58 1640 
(w,c = 1) 
As! 235 (3.93), 
295 (3.55) 
ONS) CMM frelerciap ots nieiots |) Gaz kde Osyspiclastloiiels 0e:6ctew ME Feed is 4:7.3 (ED) AZO SA iit eh obi ctr ote oll vio snes is aia oe s*} s| Si] S| peths M 397 
C15) BaOmol eerie cet | Coskd seO sicko cleiaieis avsisipicpevele'e pl (BuOH) 118 D28= 3024S nasi | at arearavere | vwree| eras Ae) beers fear chls C33, 
5394 
Q e16} Eicosane* ........ Didecyl.CH;(CH,),3CH;... If (al) 36.8 343760 0.78862° | 1.442579] i|...| s | v] s]|peths B1°, 570 
195.71° 
Q e17| Eicosanedioic Octadecane-1,18-dicarboxylic 342.53 | cr (bz oral) pa Eee (Be ic ESRB ESS eeeetoe et Panne ene (Ee ene (eae Bill iteheith a, vce! egelte ele.(ocsents B2?, 1880 
acid. HO,C(CH,),,CO,H (124) 
Q e18} Eicosanoic acid* .. .| Arachidic acid. Eicosoic acid.| 312.54 | pl (al) 77 328 dd 0.824010°] 1.425199 | i | 6] v]...| s | chls B2?, 369 
CH;(CH,),;3CO,H 203-5! s* peth 6 
Q e19| —,ethyl ester* CH;(CH),3CO,C,Hs...... SOO Il Sep cysrevesgapecs te 50(42) 29 SAPS Fe Peteos pe rsi||tcrctelere te ove 1) iil) Bile Stileerre||. Siichis B2?, 370 
186-7? 
e20| —,methylester* . . .| CH;(CH,),3CO,CH; If (MeOH) S4°5:(47)-\- 295-01" Wi eects 143 17eo et Si Sisal) 3S vehts B2?, 370 
188? 
Q e21|1-Eicosanol* ...... Arachidic alcohol. pri-n- wx (al), cr(chl) }72.5—3.0 |3697°° 0.84052° |1.45507° | i | 6 |...}] v | s* |peths* B1°, 1843 
Eicosyl alcohol. (67) 220-5? | suc suc 
CH;(CH;),s,CH,0H 
e22 |2-Eicosanol*...... 2-Eicosyl alcohol.......... cr (MeOH) 63-4 (60) |3577°° 0.83782? 11.45242%m tenement: Vi 82) | allauaner telowere B1°, 1843 
CH,(CH,),;,;CH(OH)CH; suc suc 
1.4312°° 
€23 |2-Eicosanone*.... . Methyl n-octadecyl ketone. If (MeOH) SRP icin ten aadbs Stic nin caveieeve bea ©. PS LE Sh bad Pewson ve bs B1°, 2932 
CH,;(CH;),,COCH, 
e24 |3-Eicosanone*..... Ethyl n-heptadecyl ketone. If (al) Cae Re acurreten al | Occ Cre ica (Ginn ceene Monee Saree its! | s (chi; B1?,774 
CH;(CH,),,COC,H; aas 
e25 |—,oxime*........ CH;(CH,),6C(;NOH)C,H; . nd (al) SRS Lincs late ate scores as Meteke tre ell Wed 6} so] s |... |/pethd B1,719 
6.5 
B 64-5 
e26 |7-Eicosanone’*.... . IHexyl n-tridecyl ketone. rT 2.7-3.4 bi0-1 I | Pataca to AT Ee al eee (Bete ae eB ead Ree wae ae 


CH,(CH,),;,CO(CH;)sCH; 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline b 
No. Name Synonyms and Formula Mol form, Mp: A Density 
wt. |specific rotation c c 
and A,,,, (log «) 
5,8,11,14-Eicosatetraenoic acid 
€27 |5,8,11,14-Eico- Arachidonic acid. 304.48 |4233 (4.24), —49.5 daa pe :56.5422. 
satetraenoic CH:(CH,)3(CH,CH:CH),(CH2)3;CO,H 
acid* 257 (4.09), 
268 (4.21), 
315 (3.82) 
Q)e28 |1-Eicosene*....... CH;(CH,);,CH:CH:.......... 280154 sen once 28.5 Aad 
e29 |1-Eicosyne*....... CH;(CH;),,C:CH........- IBS Sh sscscers args loebecale 36 ere 
— |Elaidicacid....... see 9-Octadecenoic acid 
(trans)* 
— |Elaidylalcohol .... |see9-Octadecen-1-ol 
(trans)* 
e30 |a-Elaterin ........ Gea Pliny Og nemetrertiefateratcreratorays 556:67,\\cr(chl-MeOH (1234) Pte. Rigadsi|is ccc aie: |arcisrers siete 
oral) A 
234 (4.0), 
267 sh (3.87) 
[x]2° — 64.3 
(chl, c = 1.6) 
e31 |f-Elaterin........ (ERAS EPO es Romeo ROGORODS 348.45 |nd (al) 1953)2 we | Seiad. Pa Geeas: [ies clowns 
(«]25 + 13.9 
— |Eldoral........... see Barbituric acid, 5- 
ethyl-5-piperidyl- 
e32 |Elemane.......... Dihydroclemenes Ci sH35 se (210.41) Werle sere ote oe: flea ctayouaot 115-919 |0.85092° 
e33 |Elemenonic acid . .. |Dihydro-f-elemonic acid. 456.72 |nd (alor 249 SO late Warahse Locus 
C3oH 4,03. AcOEt), [alp | (246) 
+43.7 
(chl, c =0.9) 
34 loaB demo circ esas Wace ciees naa ers oo ava irove iw iave retake 222.38 cr (al) 52.5—3.5 |142-3'? 
[a]p —5.8 
(chl, c =3.4) 
— Eleostearic acid... . |see 9,11,13-Octadecatrie- 
noic acid* 
e35 |Ellagene.......... Indeno-2’,3':2,3-fluorene. 254.34 |pl (bz) 21624 6 Wines HEGRE lo eens 
A5™' 309 (4.65), 
324 (4.68) 
e36 |Ellagic acid, C,4H,.Os,.2H,0 338.23 |payend(Py) |450-80 |........]........ 
dihydrate Th ela: d with- 
248 (4.64), out m 
305 (3.92), 
360 (4.0) 
e37 |Ellipticacid....... Cols Og utes bee cits 386.36 |nd (aq al) 190: Shee eregrernrs || Seon -4. She ea 
— |Embelin.......... see 1,4-Benzoquinone, 
2,5-dihydroxy-3-dodecyl- 
e38 |Emeraldine ....... (ers ba Parade nom or as 6 726:90"|indigo-bl pw © |ieos 6.)2s> HERB - [ects site| serelee see 
e39 |Emetine(/)........ Cephaline-O-methyl ether 480.66 |amor pw PA(COL) line ceelders | Oehieeb ts les cotiee es 
CroHaoN20,. (ye under 
light) A" 
235 sh (4.2), 
285 (3.8), 
360 sh (2.2) 
[ole —50 
(chl,c = 2) 
Q e40|—,hydrochloride(/) | C,,H4oN,04-2HCI.7H,0. . . |679.69 | nd(w)[alp + 11/269-70d |........]........].....-5- 
See e39 (w, c=1) 
+21 (w,c=8) 
jail HCI 
230 (1.6), 
280 (0.65) 
e41|Emicymarin...... . Cap MgeOs cece itaumaunet. 550.70 |nd or pr C207. Whisooson [Oat cl a ees 
(+MeOH) 
[a]? + 12.8 
(ale = 2.5) 
—|Emodin.......... see 9,10-Anthracene- 
quinone, 6-methyl- 
1,3,8-trihydroxy- 
—|Enanthic acid... . . see Heptanoic acid* 
e42|Enneaphyllin...... Gok isgitvesiecolsiien a lee iao 1236.24 rods (bz) 98 i hee ahihicawac 4d TE ae 
o43)|Kosin 5 Fo eucahcece 2,4,5,7-Tetrabromoflu- 647.93 |ye-red PL a a | Seren | eR ee Al [AO 
orescein. 2” §20 (5.1) 
e44 |—.sodium salt Eosin dye. Sodium eosin. 871.90) |red nd'(dilial) | Wo... cca. |h a arrerate alia weir elect 
decahydrate C,9H,Br,Na,0..10H,0. eff 150 
See e43 4519 (4.91) 
e45|Ephedrine(d)...... C.HsCH(OH)CH(CH,)NHCH, pl (w) 40 225160. MARE time lee recite 
165.24 | [alp +13.4 
(4 %w) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-284 


Solubility 


Se Ref. 
other 
Me Ace solvents 


B1°,881 


B1, 262 


IJ9S, 1989 


BS?, 117 
J1963, 
2762 


B6*, 410 


El4s, 498 


5 jalks(ye) |B19?,284 


51942, 
587 


B237,451 


J1963, 
1461 


AcOEFt, 
tosligd 
Pyi 
6 jalkschl, 
aad 


C32, 
2686 


B19?, 254 


B19, 230 


Am 69, 
128 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log &) 


Solubility 


Mol. 
wt. 


No. Synonyms and Formula Fo sie Density Ref. 


other 


al | eth} ace] bz Eaivents 


135 = 7729 | No eiesoel] ecsteraterers 


Racephedrine. C,,H,;NO. nd (eth or 
See e45 peth) A"! 240 
(1.78), 254 
(2.26) 
CAT aac ors: sisicrees he Natural ephedrine. 183.25 |pl(w +1) 40 PERIL Bl Benen tal ee ccs s 
C,oH,;NO.H,0. See e45 [a]2° —6.3 (al) 2852 
An252\(2-2); 
258 (2.3), 
266 (2.2) 
Q e48|—,hydrochloride(d)} C;oH,;;NO.HCI. See e45... . | 201.70 | pl (abs al) Z2ISs “OE Weaver Melle crave vaca = |-eraracuteete v 
[a]2° + 35.8 
(wach 115) 
Jail HC! 950 (2.2), 
257 (2.3), 
263 (2.2) 
e49|—,—(dl) ......... Ephetonin. C,9H,;NO.HCI . | 201.70 | pl (al) 2% 4°! 189=90 Oilbrot: SiS semveeeh| (ez se Ves eR MTP Bes Bi! este! ieierere re sec B13?, 376 
See e45 250 (2.2), 
257 (2.3), 
263 (2.2) 
e50|—,—_(/) .......... C,o0H,;NO.HCI. See e45.... | 201.70 | orhnd, [a]? ZIS=20), Wi racreeetees faillic eisrsieseee, | aus tess otaters SE lhe SE gel heisthsl | elatellneteresveteiee C51, 
—36.6 4304 
(w,c = 5) 
Q e51|—,sulfate(/)....... (C,oH,;NO),.H,SO4. See e45| 428.54 | hex pl or orh DAS HS 9 fisisc crete art fhrdats crate dioresata space VERN Or aharerale ate Wierd Piorwterercusievata C21, 
nd (w), [a] 2169 
—31.5 
(w,c = 5) 
e52 |—, N-methyl (/) C,H;sCH(OH)CH(CH;3)N(CH;), ndorpl(alor |87-8 VVOlAIOR|SA.n os | aeetiende i | s | s*]...]...]MeOHs | B13?, 378 
179.26 | eth, [«]p —29.5] (cor) 
(MeOH, 
c = 4.5) 
Soa — Naito) Bl ivetarercca eisvardere teieuctsseselarsccre's 314.35 |pa ye pl (al) L627 ee eer os il sciais cee |loxeerieces Rate |fliarastealt eras) frayale:|| tates | loca ove carera ere Am 69, 
benzoyl)-(d/) 128 
C54 (Epi-f-amyrini i. ce [scp osccewes caaanees vecwe 426.74 | cr (MeOH) ZIS (COL) jc eaeel sede sees eet seaes Peak ioe? Pate hvesacmse E14s, 948 
[o]p +73.3 
(chl) 
COsEpl-c-amiyring | Shige ce cedes cacenecews 468.77 Ind (chi-MeOR)| 135 (cor) Weide tet] Mle R ees .e | aise ner ocr Seek REN |acal (AeC Ae Ica ee cacstc El4s, 
acetate [«]p + 39 (chl) 1070 
e56|Epiandrosterone . . . | Androstan-3 f-ol-17-one. 290745: cr(bz-peth, ace) 2779 Vi Ae wtarsice IIlercys xe 1m [eerie sec re[ieree Br ical \co loOh Iroc incor E14, 144 
Isoandrosterone. [o]é° + 108 (176) 
C,9H3002. (MeOH) 
As" 405 (2.90) 
Epiborneol(/)...... 3-Camphanolaa.n ee ine ite 154.26 |nd(C;H,,.) 181-2 DABZTIOMS asic ctx fesccenss PPE earectl atscs| caeaeal hae peths B6?, 91 
(oh? +18.1 
(al) 
RaeAACOCALS ertiere 419 sie" [ears tates ola rave aye corps ecetvtererti eves 196.29 |[a]t® +15.63 <-15 10144 OOS72149 | 1-A6S1AS Pa. Staal en faae lace ake B6?, 92 
Epibreinonol ...... Breinonol A. Breienonol A. |440.72 |pl(MeOH), nd }204 sf... ee fee eee Jee ee ee ee deus peekellie. oe Naresh fle oe lltmereceyeee axe El4s, 
(chl), [o]p’ +37 1083 
(chl) 


wn 
n 
a 
ie) 
iam 
n 
io) 
£ 


n 
o 
= 
we 
SN 
w 
aa 
a 


Epibromohydrin . .. | see Propane, 3-bromo-1,2- 
epoxy-* 
Epicamphor(d) . . . . |3-Bornanone. C,9H,,. 152594 Wolpe 454 (DZ) Slee Malema ets aisise een sinvaucye olor 6 ..|pethv B7', 86 
C(t See e60 152.24 |cr(peth) WARP Biecleiseac: y (Giniaoise tall foodie é es ji--o |pethiv B7?, 104 
= |) omen Oke A B-Camphor. C, 9H,.O. 152.24 |[aJi? —58.21 US4( CON): | 21S eet tesaye Prove te) xr: akaney sna 6 | viv j.c.|...|/pethv B7’, 105 
See e60. (bz, c = 13) (186-7) 
BOXING Varese lee. Sint ot canada casa ees 167.25 |nd (MeOH) LOST AN eee laate dl anete a eres sraeceR terete Be acca ed eal ERR) PP er art B7', 86 
[a]p —98.9 
e64|—,—(dl) ......... Ci 9H,7NO. Seee63........ 167.25 |nd (dilal) SS TOONS Were rae tetelllevayoveyeveveva|||atexeysvatsi= ta] lce aie elt Ss Severe] etrevevelovanciete B7', 87 
e65 |—,—{/) .......... C,oH,,NO. Seee63........ 167.25: ind (ailiMeOH) ||1O3—4 tees ear ponte iis ce ciaiee |elsieiciesisis Tees, SP 
[a]p + 100.5 
(bz, c = 6.3) 
shaved toeoeat arate Carmiocarars cokers) si taretare 209.29 Ind (al) 237-8 Oe ciot)| ROeeaeek 4 Sririmccr ae: A ol ictllae clare eecob aoe! LUTE. 


<u 
<a 


e66 


e67 |I—,—(/) .......-.. CH, N;07See 66. .....2: 209.29 |nd (al), [alé? ZIT=BG Mala alee cicee llores amis & ite UESORM Mae Wot, Thee b illeieietsistaisveck B7', 86 
+145 (MeOH, 
c = 0.73) 
COS = DEOO=(2)\ 5.5 o.oFe | siete elena Sole d oi elatate wiele (ate siete Zot. 4eindionpr (peth) el TS3—4 7 w israateteretelaeterererate ot | cleleleteleteret (lel ots Ol see lede | Vv ech B7', 86 
[a]p —86.6 ligs 
(AcOEt, 
c = 3.6) 
St AAS CROC SEES Sere 153.27 |[a]p +17.6 Neier a oe || 127 GUO: || eee oe (SRR Cid AMI ORR BI 8s soc acess |BI22, 35 
(bz, c = 6.5) 
. |Epicatechol. C,;H,40, ..... 290.28 Ind(w+1), DAZ 6G) e Melee Steterenl| setetitecesasenl|o cl wneiaraiels Oe NW Sid OL ih Sh |llxineal msrveveys svete B17’, 258 
pr (w +4) anh 
A" 279 (3.56) (cor) 
TGs Siksvo aces CysHygO5. Seee7) 5c ce. 290.28 |cr(w +4) ASA (COR) | cterelotetaeoemnecaeerat visi es | fers: sists arate DEW Sh He GL Sa diese tts ervie sis alee B17?, 257 
[a]2° —69 (al) | (242) 
[a]p —60 
(1:1 ace —w, 
c¢=2)a" 
279 (3.56) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-285 


B-Epichlorohyd 


— | B-Epichloro- 

hydrin 
Epicholestanol.. . . . 
Epicholestan-4-ol 


Epicholestanol..... 


Epicholesterol 


Epicoprostanol .... 
Epicoprostenol ... . 
Epicyclene........ 
Epidicentrin(d/).... 
Epiergosterol(D)... 


Epifucitol(d) 


Epifucose(/)...... . 


Epiiodohydrin .... . 


Epiisofenchol.... . . 


Epiisofenchone(d). . 


—-|Epimethylin....... 


Epinephrine... ... . 
Epinine 


Epiquinidine 


e9 


Epirhodanhydrin 


Episarsapogenin . . . 


Epitruxillic acid... . 


Equilenin(d) 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Synonyms and Formula 


rin 

see Propane, 2-chloro-1,3- 
epoxy* 

see 3a-Cholestanol 

4a-Hydroxycholestane. 
C,,H,430. 


«-Cholestanol. 3x-Hydroxy- 
cholestane. C,;H,4,0. 


5-Cholesten-3a-ol. C,,H4,0. 


3-a-Coprostanol. Epicopro- 
sterol. C,,H4,0. 


4-Cholesten-3a-ol. 
Epiallocholesterol. C,,H4,O) 


see Cyclocamphane 

dl-Domesticine methyl ether. 
C.oH2,NO, 

CzoH21NO,. Seee79........ 


A7°O1).22_Ergostatrien-3 a- 
ol. C,,H,,0. 


C,H 


6-Deoxy-D-glucose. 
a-D-Glucomethylose. 
/-Talomethylose. 

see Propane, 1,2-epoxy-3- 
iodo-* 

4,6,6-Trimethyl-2-norbor- 
nanol. 

4,6,6-Trimethyl-2-norbor- 
nanone 

CioH6O0. Seee86.......... 


d-Isolupinine.. ..........5- 


see Ether, methyl propyl, 
2',3’-epoxy- 
see Adrenaline 


2,3-Epoxypropylrhodanine. 
CH,CHCH,SCN 


2,4-cis-Diphenylcyclobutane 
1,3-trans-dicarboxylic acid*. 
C,3H,;,0, 


C,gH,,02. See e94 


C,3H,,0>. See e94 


388.69 


388.69 


386.67 


388.69 


386.67 


339.40 


396.67 


115.16 


416.65 


296.33 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log &) 


If (al, MeOH — |187-8 
ace) 

[a]3' + 29.0 
(chl) 

nd (al, MeOH) 
[a]2° + 34 (chl, 
C=: 1.7) 

cr (al, chl- 
MeOH) 
[«]3° — 37.5 (al) 
Ab 192 (3.95) 

cr (al, ace) 
[a]2° + 31.6 
(chl) 

nd (ace) 
[a]®* + 120.8 
(bz) 


117-8 


pr (MeOH) 142 


pr (MeOH) 138-9 
[aJé® —101.3 
(chl, c = 0.5) 

nd (eth-MeOH) 
(ali? + 36.2 
(chl) 

cr (eth, w) 

(o)3! +2.2 
(w,c=)) 

cr (w), 

[a}?° —2.3 


203-4 


105-7 


105-7 


(w,c = 1) 
cr (AcOEt) 
[«]p —36.9 
(w,c = 6) 


nd (sub) 
[a]2° —7.35 
[o]p +13.6 


nd (peth) 
[a]b” +32 
(al,c = 1.5) 


nd (al) 


cr (AcOEt), If 
(eth) 
(a]é° + 103.7 
(al, c = 0.86) 
Wht thc i (5) 
(3.62), 
350 (3.62) 
dk red liq, 
garlic smell 


nd (ace) 
[a]p —71 
A215 (3.78) 
r (dil al or bz- 
aa) 
ind (dil al) 
[a]b° +87 
(diox) 
a MeOH 235, 
281, 340 
T (bz) {MeOH 
235, 281, 340 
[«]}° —85 (diox) [258-9 
ASCH) 355 (cor) 
281, 340 


276-8 


84 (82) 


170-80°°! 


sub 


170-80! 
sub 


1.4597° 


1.462575 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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| so 


ie other 
Au ES solvents 


E14, 65 


E14, 60 


E14, 37 


B27?, 553 


B27?, 553 
El4s, 
1752 


Am 74, 
4373 


C24, 
2431 


B31, 65 


B21?, 30 


B13?, 487 


C31, 
1816 


B17, 106 


E14, 284 


B9?, 691 
E14, 134 


e98| —,a-dihydro-... . 


Q e110} Ergocristinine .... . 


e111] Ergocryptine...... 


e112| Ergocryptinine .... 


e113) Ergometrine(/) .... 


Q e114| Ergometrinine(d) . . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS i, 


Synonyms and Formula 


A!-3.500).7_Fstratetraene-3, 
17f-diol. CjgH20>. 


Kaempferol-7-diglucoside. 
C27H300 16. 
4',7-Isoflavandiol. 
C,;H 1403. 


Ergonovine. Lysergamide. 
C,.H,7N30. 


see Ergometrine 
see Ergometrinine 


GH N.O sueeeeeneeee 


C3,H3oN;505. Séeel107...... 


GaeHissIN Ose crtesoctresetenias 


C3;H3,N;O;. Seeel09 ..... 


CHAE Ni Ossuaqinrcaae 


C32H4,N;05. Seeelll...... 


Ergobasine. 
/-Lysergic-/( B-hydroxyiso- 


propylamide). C,,H,3;N;O). 
Ergobasinine. d-Isolysergic- 


d-(B-hydroxyisopropyl- 
amide). C,5H,;N30;. 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


orh sph pl 
(AcOEt) 
[o]p + 308 
(diox, c = 2) 
47 Asulf 232 
(4.00), 353 
(4.38), 459 
(3.62) 

cr (ace) 
[a]p +220 
(diox, c = 1) 
AMcOH 225, 
260, 305 


yend(+2w) 


cr (aq al) 
(o]ss61 —21.5 

visc oil 
[a}sa61 —55.6 
(MeOH) 

nd (MeOH) 
(a]s461 —207 
(MeOH) 
A" 241 (3.99), 
318 (1.92) 

nd (peth) 
4" 295 (1.7) 

cr(MeOH +1), 
pr (aq ace 
+2w) [a]3$61 
+598 (chl), 
[a]p +479 (Py) 
Z McOH 241 
(4.30), 311 
(3.95) 


cr (MeOH) 
[a]3° — 188 
(chl),c = 1), 
—105(Py) 

lo pr (al) 
[a]2° + 409 
(chl,c = 1) 

th (bz +2) 
{«}2° —183 
(chi, c = 1) 
[a] —93 (Py) 
A MeOH 240 
(4.30), 311 
(3.95) 

pr (al, ACOEt) 
[a]#° +366 
(chl, c = 0.68). 
+460(Py) 
Aon 24 I 
(4.33), 312 
(3.96) 

pr (al, MeOH) 
(a]2° — 187 
(chl,c = 1), 
—112 (Py) 
d McOH 240 
(4.31), 312 
(3.97) 

lo pr (al) 
[a]2° + 408 
(chl,c = 1), 
+479 (Py) 
Z MeOH 240 
(4.31), 313 
(3.96) 

nd (bz), 
[a]é° —89 (w) 


pr (ace) 
(a]2° +416 


(chl, c = 0.26), 
+413 (MeOH) 


195-6 


42-3 171¢5 


resolidify 

140, 
remelt 
190 


212-44 


159-62d 
(cor) 


195-7d 


170-200 
sub vac 


0.999435 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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2 Seer) 


oe Density 
other 


238-40 


diox, E14, 135 


AcOEt s 


1.518275 


E12B, 
2600 
H32, 506 


chl, H34, 


AcOEts 1544 


chlv 
AcOEts 


B27?, 860 


chls H34, 


1544 


B27’, 860 


H34, 
1544 


B27’, 860 


Am 69, 
1701 


Am 60, 
1701 


No. 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt. 


Color, 
crystalline 
form. i 
specific rotation Cc 
and J,,,, (log «) 


b.p. 


e115 


e116 


e117 


e118 


e119 


e120 


e121 


e122 


e123 


e124 


e125 


e126 


e127 


e128 


e129 


2 €130 


e131 


Ergometrinine 


Ergosinine........ 


AS‘6.7:8_Ergo- 
stadien-3 f-ol 


A'*.22_Ergostadien- 
3f-ol 

a-Ergostadienone 

Ergostane 


Ergostanol........ 


A} 5.7.22. Ergo- 
Statetraene 


At°.22_Ergo- 
statrienone 
a-Ergostenol...... 


B-Ergostenol...... 
y-Ergostenol 


6-A*°-Ergostenol . . 


Ergosterol........ 


ErgosterolD...... 


C,5H23N3;0, . Seeell4 


Bisergostadienol. C,,H3,02 . 


CyoHa7NsOs.. ese r cence 


C30H37N;O5. Seeell7..... 


22,23-Dihydroergosterol. 


Provitamin D4. C,,H4.O. 


24-Methyl-5a-cholestane. 
CrsHso. 


Brassicastanol. Ergostan- 
3B-ol. CgHs00. 


Isoergosterone. C,,H,,0.... 


A**'*-Ergosten-3 B-ol. 
a-Tetrahydroergosterol. 
C,3H,4.0. 


A'*15-Ergosten-3 B-ol. 
B-Tetrahydroergosterol. 
C2sH4.0. 


A’**-Ergosten-3 B-ol. 
B-Tetrahydroergosterol. 
Ci3H4.0. 


A*.7?2_Ergostatrien-3 p-ol. 


Ergosterin. C,,H4,0. 


325.42 


791.31 


547.66 


547.66 


398.68 


402.71 


378.65 


394.65 


400.70 


400.70 


400.70 


A’.*'!.22_Ergostatrien-3 f-ol. | 396.67 


CrgH440. 


pr (ace) 196d (cor) 
[a]2° —415 
(chl, c = 0.26) 

nd (bz-al) 
[a]p —155 (Py, 
c = 0.8) 

pr (MeOH, 
AcOEt) 
[a]2° + 16 (ace) 
—161 (chl, 
c= 1 Aeoe 
240 (4.33), 
312 (3.99) 
pr(al,aqace, |220d 
bz),nd(MeOH| (228d) 
+4) [ale + 
420 (chl,c = 1 
{MeOH 241 
(4.32), 312 
(3.96) 

nd (MeOH- 
AcOEt) 
[a]? —109 
(chl) 

cr (MeOH) 
[lb —9 
(chl) 

If (al) 

[aJh? +2 (chl) 

If or pl (eth — 
MeOH or ace) 
[a]3° +21 
(chl, c = 2) 

nd (MeOH-eth)} 144-5 
[a]p + 15.94 
(chl,c = 1.8) 
4o7 % sulf 321 
(3.82), 410 sh 
(3.07), 480 sh 
2.05) 

pl(Ac,O oral) 
[a]2° —40.5 
(chl) 4301.5 


(4.20), 316 
(4.28), 331.5 


(4.15) 
nd (ace-eth) 
A"! 284 (4.42) 
If ornd (MeOH) 131 (134— 
nd (gl aa) 5) 
[a]p° +11 
(MeOH, 
c = 0.9) 
A* 208 (4.05) 
pl or ta (al) 
[a]2° + 21.2 
(chl, c = 0.9) 
2°* 196 (3.93) 
nd (MeOH), cr 
(Pr'OH),lf (w) 
(oly? 
4*'195.5 (3.92) 
[a]p +39 


205 


228d 


152-3 


116 


182-3 


85 


04 


110 


141-2 


148(152) 


155 


168 (+1.9 250°: 
w) 


pl(+w, al), nd 
(eth),{«]?? 
—135 (chl, 
C= 1.2) 
A"'271 (3.80), 
281 (3.82), 
293 (3.57) 

nd (al) 
[a]h’ +24.6 


167 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-288 


Np 


Solubility 
Ref. 
w | al| eth| ace} bz ae 

é é .| Py, Am 60, 
chls 1701 

«0:3 [ eco | E14, 74 

s chls H34, 
MeOH 6 1544 

6 s .|chls J1937, 
396 

Moisi El4s, 
1754 

Meera Ware PO Poe) (nce lsc coco 0. El4s, 
1762 

suave.) opm [benane! flier uondagt errant eee E14, 125 
Oot eM Me chl v E14, 23 

S\}|]\ «lscaloapee chls E14s, 
1767 

Pe PN ee iis fio ch) El4s, 
1434 

ene [vee of le 34] ieee (ean E14, 124 

6) Ss s |chls El4s, 
1765 

oa | cee El4s, 
1767 
Sit]. 335i)... | eau .| El4s, 
1763 
ace Wath lletoke chls J1949, 
214 
6} 6 s |chls El4s, 
Stull st aa, 1735 
peth 6 

Pa ees We s |chls El4s, 
sh 1752 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ie 


No. Name 
Ergosterol 
e133 |Ergosterol,5,6- a-Dihydroergosterol. 
dihydro- C,,H,,0. 
e134/|Ergosterone....... A*-’?2_Ergostatrienone. 
C2sH,,0. 
e135|Ergotamine...... . CIHesNsOsticctciemneernenst 
© e136/Ergotaminine ..... Gr HSNO stcaeidecieieieicists 
e137| Ergothioneine .... . Thiasine. Thioneine. 
C,H,;N3;0,S. 

— |Eriodictol ........ see Flavanone,3'’,4’,5,7- 

tetrahydroxy- 

— |Erucicacid........ see 13-Docosenoic acid(cis) 
e138 |Erysocine......... Cra NOFeeetcnecaiis 
e139 |Erysodine ........ CEH aANO serene: cece seek 
e140|Erysonine ........ (Cr 3 FIN TON, 6 nadeomagnon 4 
e141| Erysopine ........ CTH ONO setactot nisirisiets siete 
e142] Erysothiopine .... . CHS INO ZS mccereeitarecrts 
e143) Erysovine......... (eps bphOhp ooncnenoncodn 
e144|Erythraline ....... GigE igINOseporrr eeer eek 
e145|Erythramine ...... Dihydroerythraline. 

C,sH2,NO3. 
e146 |Erythratine....... GrgtlgNO Ge ciel scs ven op 


Synonyms and Formula fe 


398.68 


394.65 


581.68 


229.30 


299.37 


315.37 


122.12 


122.12 


Color. 
crystalline 


form, 


specific rotation 


and A,,,, (log «) 


If (ace), pl 
(chl-MeOH, 
AcOEt- 
MeOH) 
[«]2° — 19 (chl) 
437 Ksulf 
238 (3.57), 
319 (3.95), 
419 (3.51), 
469 sh (3.28) 

nd (ace- 
MeOH) 

[a]2° —0.52 

(chl) 

4"! 242 (4.15) 
nd (al), pr (bz) 

pl (aq ace) 

[a]? — 160 

(chl, c=1) 

A*' 318 (3.86) 
th pl (MeOH), 

pl (al) 

[a]®° +369 

(chl, c =0.5) 

)McOH 

241 (4.28), 

309 (393) 
pl(w +2), 

nd or If (dil al) 

[a]p +115 

(w, c=1) 

Zw PH =2-10 


258 (2.16) 


nd (eth) 
[a]p + 238.1 
nd (al) 
[a]}” + 248 (al) 
A*° 235 (4.4), 
285 (3.5) 
cr (al), [a]3> 
+285-8 (aq 
HCl), +272 
(morpholine) 
cr (al) 
(a]2° + 265.2 
(al-glycerol) 
cr (al-w +w) 
[o]2> + 194 (al) 
pr (eth) 
[a] p + 252 (al) 
cr (al) 
(o]?,” +211.8 
(al) A*s 
238 (4.4); 
290 (3.6) ;An'* 
230 (4.2), 
290 (3.6) 
cr (eth-peth) 
[a]$° + 228 
(al, c =0.19) 
A*° 240 (3.6), 
290 (3.6) 
cr (eth-peth 
+ 4) [o]B* 
+ 145.5 (al) 
A*' 293 (0.68) 
pr (w), nd (al) 
[oJpo + 11.1 
(al,c =5), 
—4.4(w, 
c=#5-10) 
pr (w), nd (al) 
[aJp —11.1 (al, 
c=5), 
—4.33 (w, 
c=6) 


176-7 


252d 


290d 


162 


241-2 


168-9 
178-9 


106-7 


103-4 


170 


88-9 


90-1 


Sa ae 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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6 | s | 6 | s |PhNO,v 
chl, 
Pys 
pethi 

6 6 | 6 |Pyv 
chls 
pethi 

&"| i | 6} i |MeOH ds 
chli 

Ses .|chls 

Sil-8 .|chls 

6 6 | 6 José 

OM ister teres .| chl 6 

Sil) Scie es chis 

Miimagitac brick chls 

Si RSmeSay Sy) liga 


b other 
eth} ace} bz solvents 


E14, 124 


B27”, 860 


B27?, 860 


B25?, 413 


No. 


e148? 


e148? 


e149 


e150 


e151 


Q e152 


e153 


Q e154 


2 el55 


e156 


e157 


2 e159|\a-Estradiol 


e159! 


2 e160 


2 e162 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Name Synonyms and Formula Mok 
Erythritol 
BEN IE SO) aicictevattetal «| Poin aletare'e leve/aip tates 0%, % 6 50s ae 122.12 
m= tetramiirate tj. }saneia cere wvieb.s 6s ssid 66 302.11 
(meso) 
B-Erythroidine .... |C,,H,;o>NO3.......-+-+++ 273.34 
Mrvthronicacid, «|i. sh ascp ise cccc esse cette 118.09 
y-lactone(D) 
AL)... cee ees CyHeOpiSeeetsOynn. nc ces 118.09 
Berytierome( Dye, bc iie Uo c.2k wie op bres Biv vvnle oe om 120.12 
(1) 5B AR oo eae GH, Oj SeeetSZiacncn. «ee 120.12 
Erythrosin........ 2,4,5,7-Tetraiodofluorescein. |835.91 
—(dye) «inhi... Disodium salt oferythrosin. |879.87 
Iodeosin B. C,,H,I,Na,0;. 
Erythrulose(L) . |HOCH,CH(OH)COCH,OH. | 120.12 
Escholerine ....... CaHANOjiss.deasdcse cece 775.95 
Esculetin......... see Coumarin, 6,7- 
dihydroxy- 
Escotinn cen. ote 1 Aesculin. C,5H;,O09........ 340.29 


B-Estradiol 


Estragole......... 


Estriol 


Ethanal* 
Ethane* 


CUR OMe eee asst 272.39 
C,gH4O,. Seeel59........ 272.39 
see Benzene, 1-allyl-4- 
methoxy- 

CisHAOs a acsegrne areca 288.39 
CypHgsOnaciicea stescs ccc 270.38 
see Acetaldehyde 

CH ACH ae dine gece e. cice 30.07 
Ethylamine.C,H;NH,..... 45.09 


Color, 
crystalline 
form, 


specific rotation 
and A,,,, (log «) 


bipym tetr pr 


plor If (al) 


cr (abs al) 
[a}d> + 88.8 
(w) 
Aal-xel 
238 (4.40) 
pr 
[a]3° —73.2 
(w,c =4) 
nd (AcOEt) 
[ale +73 
(w,c=4) 
syr 
(ol? +1 — 
—14.8 
(w,c=11, 
3 days) (mut) 
syr 
[o]3* + 11.53 
+30.5 
(w,c =3, 
3 days) (mut) 
og-ye (eth) 
A* 530 (5.12) 


red-br pw 
Ank522.5 
(4.86) 


syr 
(a}2° +11.31 
(w, at equi- 
librium) 
(mut) 

pl (ace-w) 
{a]5° —30 
(Py,c=1) 


pr(w +2) 
(a]i* —14.6 
(MeOH) 
[a]f* —38 
(Py, c= 1.5) 
2*'227 (4.2), 
251 sh (3.7), 
298 (3.8), 
338 (4.1) 

nd(+}w, 
80 % al) 
[o]2° + 56 
(diox, c =0.9) 

pr (80 % al) 
[25 + 76-83 
(diox) 4"' 280 
(3.33) 


If (al), mel (dil 
al) 
[a]p +61 (al), 
+30 (Py) 
42"281 (3.34) 
a mel (al) 
B, y orh (al) 
[a]2° + 158 to 
+168 (diox) 
A*' 280 (3.37) 


igas, hex cr 


a8** 177 (3.20), 
213 (2.90) 


Solubility 
we bp. Density Np Ref. 
Cc Cc h other 
ul ethi"ace solvents 
1215 329-31 VAST | ecaee v B1°, 2356 
294- 
6200 

G0) BY ON, ERROR Nnies scale edge |e ievetere sete i B1°, 2358 
99°5=100) I cece del Ghee Cul athe mtentaa Ss Am 80, 

3905 
104-5. |... AVEDA PSE... B187, 54 
TOS otic cechetared | Sea snopstate tat | shonenatet shal B18?, 54 
(cor) 
stavaralh or cet PDAS [Brois sin eth] wave meee s B31, 12 
RAS BSH ORE, ois ic eR) Pore: Ss B31, 12 
ET) SMD | arb cana th (ROMPRES) eae Ayes 6 B197, 258 
cfaye See RIR TREC A RT ANT |S, ora) o/s) nile, B| eves ueyel ere v M, 415 
siviphe aia oft id eae aco Serer 4 (e B31, 14 
235d; «| | cp MPFR eee rey Nsacdates i Am 76, 

1152 
205d SOG! mre as cleus cubs sisisie ners é B31, 246 

s! 
220=S EE Sr ete Maas oe vig ociah laraseis seat i E14, 98 
178-9: PORN Geet hss eee et ileeneties i E14, 99 
288d; = heresy: Oy eee Peers. 4.3 El4s, 
(cor) 2152 
260-2, PSS. B 1S236%4 ses ser i E14, 135 
7 1.228 
—183.3 |—88.63 0.572~ 4°8 11.03769 i B1°, 120 
0.509 -$°} at 0°/546 
mm. 

—81 16.67°° —0.68292° |1.36637° | co B47, 586 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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No. Name 


Ethane 


—,—,hydro- 
bromide* 
Q e165) —,—,hydro- 
| chloride* 

e166] —,—,hydroiodide* 
e€167| —,1-amino- 
2-bromo-, hydro 
chloride* 
Q e168} —,1-amino- 
2-chloro-, hydro- 
chloride* 


e164 


e179) —,1,2-bis(2- 

bromopheny])-* 

e180) —,1,2-bis(4- 

bromopheny])-* 

Q e181] —,1,2-bis(2- 

chloroethoxy)-* 

e182] —,1,1-bis(4- 

chlorophenyl)- 

2,2-dichloro-* 

Q e183|—.2,2-bis(4- 

chlorophenyl)- 

1,1,1-trichloro- 

Q e184) —,1,2-bis(ethyl- 
thio)-* 

Q e185] —,2,2-bis(4- 

methoxypheny])- 

1,1,1-trichloro-* 


e186| —,1,2-bis(2- 
methoxy- 
phenoxy)-* 
Q e187|—,1,2-bis(methyl- 
amino)-* 


e189 | —,1,2-bis(methyl- 
thio)-* 

—,1,2-bis(2-nitro- 
phenyl)-* 

e191 | —,1,2-bis(4-nitro- 


2 e190 


Q ¢195|—,bromo-* ....... 
Q e196|—,1-bromo- 
e197 |—,1-bromo- 
Q e199|—,chloro-* ....... 
e200 |—,1-chloro- 
hydrochloride* 
e201 |—,1-chloro- 


1,2-dinitro- 
1,2,2-trifluoro-* 
e202 |—,1-chloro- 
2-fluoro-* 
Q e203 |—,1-chloro- 


1-nitro-* 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
Synonyms and Formula Mol. form, 
wt. | specific rotation 
and A,,,, (log «) 
GAGNE ABiiacece 126.01 | mel nd or pl (al) 
Ge NH HIG 6.5 cceunebve 81.56| mel pl (al) 
COHN SHI eicceariee 173.01 | mcl nd (w) 
BrCH,CH,NH,-HCl ...... 160.45 | If (al-AcOEt) 
CICH,CH;NH,.HCI1....... 115.99 | hygcr 
(AmOH 
or al-eth) 
see Acetaldehyde, 2-amino-, 

diethyl acetal 
N’N-diethylethylenediamine | 116.21] ............. 
2-Aminodiethyl ether. 89.14 | cease 

C,H;0CH,CH,NH, 

CH,0CH,CH{NH>.. 4.1... TST |) occ:3/e eeetsiereis ae 

Ethoxylamine. «-Ethyl- G1OS It ASA oe 
hydroxylamine. C,H;ONH,| 

a,a’-Bi-p-toluidine. 212.30 | pl(w) 
4,4’-Diaminobibenzyl. 

N,N'-Dibenzoyl- 268.32 | pr or nd (al) 
ethylenediamine. 

C,H; CONHCH,CH,NHCOCG,H; 
2,2'-Dibromobibenzy] 340.07 | pl (al) 
4,4'-Dibromobibenzyl. 340.07 | pr (al) 
Triglycol dichloride ether. 1 UU capi em cee 


CICH,CH,0CH,CH,0CH,CH,Cl 


DDD: Rothane 5 3k. 320.05 

DDT. Dichlorodiphenyl- 354.49 
trichloroethane. 

C;H;SCH,CH,SC,H, ..... 150.31 

Methoxychlor;-5 2 cn.) «© - 345.66 

Guaiacol ethylene ether... . . | 274.32 

N,N'-Dimethylethylene- 88.15 
diamine. 

CH;NHCH,CH,NHCH, 
CH,SCH,CH,SCH3.. 6... +. 122.25 
2,2'-Dinitrobibenzyl....... 272.26 
4,4’-Dinitrobibenzyl....... 272.26 
N,N'-Diphenyl- 212.30 

ethylenediamine. 

C.,.H;NHCH,CH,NHC,H; 
C.,H,SO,CH,CH,SO,C,.Hs. | 310.39 
G-H.SCH> CH SG.H; <..% 246.40 
Ethyl bromide.C,H.Br..... 108.97 
Ethylene chlorobromide. 143.42 

BrCH,CH,Cl 
BCH CHAP Ae eceGns eee 126.96 
Ethyl chloride.C,H;Cl..... 64.52 
B£-Chlorotriethylammonium |172.10 

chloride. 

CICH,CH,N(C;H;),.HCI 
F,C(NO,)CCIFNO,....... 208.48 
GICH CHAP tirgiccersasiaen 82.51 
CH,;CHCINO, 109.51 


2?! 233 (4.3) 


nd (al) 
4*' 240 (4.3), 
270 (2.8) 


cr (dil al) 
A? 230 (4.3), 
238 (4.2), 
270 (3.9), 
275 (3.8) 

nd (al) 


pr (aa) 


yesh nd (al 
or bz) 

If (dil al) 
4250 (4.44), 
294 (3.70) 

nd or If (al) 


ta (al) 
A*' 256 (4.00) 


45° %al—alk 


237 (4.00) 


159.5 | secrete. 
109-10 |d315 
ISES Sl easier 
174=5d ¢ iit s.hie:. 
(cor) 
144(148)]........ 
> Seen 1447°° 
38-40'5 
May tihae ss 108758 
(cor) 
Maccisianbs 9575¢ 
en an Oe 68 
135-6 sub 
sub 
DAT es i iliscdecka iets 
84.5 138— 
489-013 
115 ca. 198'° 
shah bare muin 230752 
118'° 
NODA 5 i sisi syrcsgs 
108.5-9 | 260 
Eis ORFS 217 
95.513 
94D Va xiegirrne: 
H39AD, | a jerere ecco 
iatarayt ore 120 
whee isiceias 182.575° 
78-80'! 
VZ7CE22) iV char 
ISOS |W pitsisenses 
(cor) 
74 178-82? 
68-9 
(+1 w) 
$80) ti dh ereceeict 
TO.) Seaaees 
—118.6 |38.407°° 
—16.7 10776° 
pees 71.5- 
1.876° 
—136.4 |12.2776° 
PIGHIO linen mess 
(car) 
eh Beis 198. 5— 
1007°° 
Soe SOI S78 
Bi irs SAS 124-576° 
(127.5) 


Density a: an 


0.82807° | 1.43407° 


0.85123° | 1.41017° 


1.19738 | 1.459225 


0.98153° |1.51187° 


0.8283° 


1.03713° 


1.42397° 
1.49087° 


1.704435 |1.42362° 


1.36767° 


1.174739 |1.37757° 


1.286035 |1.4224*° 


Solubility 
Ref. 
other 
solvents 
S| VP seule. i | chlé B47, 588 
vp vel a i i | chli B4?, 588 
vi 6] i i || Sstreeede B4?, 588 
vi} swale S| seks B4?,618 
viv i s .| OSV B4, 133 
CONIA EST RFF ||) ese tos B4?, 690 
BU iooN Mos) <8) |) s || ..aeeeverk B4?,718 
Bi ese ees Lin cel Mee rs ee B4?,718 
co} co] o OS 00 B1?, 333 
AEE REST. 6] acs ifirspererabterd B13',75 
si 
i i .| aav" B9?, 187 
skal GaSe Deb RS evcdes|: abevall\ atsieranettveters BS5?*, 507 
i Oy idaraberateyetsbecs BS?, 507 
én 
wiahctaD Dive §, 52; 
18219 
oth Routes | <> =fyaieietabtard, § Am 79, 
5979 
i] 6|/ v/v] viPyv Am 75, 
st chl, 4853 
peths 
& lsoatt...| Se eeeaels! B1°, 2131 
i s Vv Vv |Osv H27, 892 
i VA EVE Nets fe | 0 00| Meee taint 3 B6, 772 
Saran tS: s .|dilHCls | B4?,689 
Sees els) |s .|chls B1*, 2130 
6 |v v jaas"* BS, 603 
st 
i 6 6 |chlé B5°, 1821 
5" st al\waard® 
ie es a ec | B12?, 287 
DNase Sr jaar B6*, 997 
i VOPR cote B6°, 994 
56 | chl oo B1°,171 
ich aS ih 9.2. | ae.) Saeed B1°, 179 
eal NEN ged (5 ace lOxcaen IB azar one B1°, 178 
Oral (Ve ||. 200) Tete [rajers. | ete ares tates < B1*, 133 
eis iL, |... aed B4’, 618 
A Sta| A" 2s Lacie [Giga IBIeel Poche aS rica J1953, 
2081 
| BOP OVE SS h teail ce nase es B1°, 138 
i al al Ba alks BI, 101 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, 
Wt. |specific rotation 
and J,,,, (log e) 
Ethane 
e204] —,chloropenta- CIGE Chaar ase ica cere. 154.47 | gas 
fluoro-* 
€205| —,1(2-chloro- B-chloro-f'-phenoxy diethyl | 200.67] ............. 
ethoxy)- ether. 
2-phenoxy-* C,H;O0CH,CH,OCH,CH,CI 
e206] — ,2(2-chloro- o,p'-DDT. 354.49 cr (MeOH) 
phenyl)-2(4- dish 
chlorophenyl)- 235 (4.2), 
1,1,1-trichloro-* 275 (2.8), 
280 (2.7) 
2e207| —,1,2-diamino-*. . .| Ethylenediamine. CO) BE Re teins peices 
1,2-Ethanediamine. 
H,NCH,CH,NH,; 
e208|——, hydrate* .....|‘H,NCH,CH,NH,.H,O....| 78.12) - 2.2.00 .0500- 
Q e209) —,—,hydro- H,NCH,CH,NH).2HCI ...| 133.02 | mel pr (w) 
chloride* 
e210} —,2-diazo- Trifluorodiazoethane. 110.04 | ye 
1,1,1-trifluoro-* N,CHCF, 
e211]—,1,1-dibromo-* . .| Ethylidene bromide. SFB Tete ete resiahen 
CH;CHBr, 
Q e212} —,1,2-dibromo-* Ethylene bromide. RB FEST | sess cia Meroe veyeyare 
BrCH,CH,Br 
e213] —,1,2-dibromo- Brch CBrCeeee-nree Z5G. TO:  ssareiteteteysy as ate 
1,1-dichloro-* 
e214] —,1,2-dibromo- BrCHGICHBrGl Rin. 256.7 Git eto te 
1,2-dichloro-* 
e215] —,1,1-dichloro-* . .| Ethylidene chloride. 98.96) davis qasistim eine 
CH,CHCI, 
2 e216] —,1,2-dichloro-*...| Ethylene chloride. DS IGM seattle 4048 
CICH,CH,Cl 
e217) —,1,1-dichloro- ONCECGCIINO Gs aes DOA GA Nair s:syssépsvere era's 
2,2-difluoro- 
1,2-dinitro- 
e218] —,1,1-dichloro- CHERCK ace ey sn orate M7092: Nrorst,Sakesate apes che 
1,2,2,2-tetra- 
fluoro-* 
—|—,1,2-diethoxy-* . .| See 1,2-Ethanediol, diethy] 
ether 
—|—,2,2-diethoxy- see Acetaldehyde, trichloro-, 
1,1,1-trichloro-* diethyl acetal 
Qe221|—,1,1-difluoro-* . . . | Ethylidene fluoride. 66.05 | gas 
CH;CHF, 
e222| —,1,2-difluoro-* . . .| Ethylene fluoride. 66.05 Norenaartacdisle cc 
FCH,CH,F 
e223|—,1,1-difluoro- FUCCICGL ect -etrer ree 203:83 hee veveieseleceee< Aare 
1,2,2,2-tetra- 
chloro-* 
2 e224|—,1,2-difluoro- CEGRCEGH Fai tninvckien 2ORS EI oy. sphere hiss a 
1,1,2,2-tetra- 
chloro-* 
e225| —,(difluoro- Perfluoroethylamine. DFE Bren titties ac 
amino)penta- F,CCF,NF, 
fluoro-* 
€227| —,1,1-diiodo-* . . . .| Ethylidene iodide. CH;CHI, |281.86]............. 
228] —,1,2-diiodo-* . . . .| Ethylene iodide. 1CH,CH,I .| 281.86 | ye mel pr or rh 
(eth), d in It 
—|—,1,2-di- see 1,2-Ethanediol, dimethyl 
methoxy-* ether 
C230 WN 2-di-Nawt fe Fibs wie h eohieehocctsioc.e sieve 200.28 | wh-yesh (eth 
morpholyl- or lig) 
e231)—,1,1-dinitro-*....| CH,CH(NO,),............ 120.07 | ye mel (bz or 
MeOH) 4** 
280 (1.76) 
e232|—,1,2-dinitro- a,a’-Dinitrobibenzyl. 272.26 | (al), pr (aa) 
1,2-diphenyl-(d/)* PPL eae AG 
€233|—,—(meso)....... C,.H;CH(NO,)CH(NO,)C,H, nd (aa) 
272.26 
€234|—,1,2-dinitro- O,NCF,CF,NO,.........- T92:O3F.e ca terete at 
1,1,2,2-tetra- 
fluoro-* 
Qe235 |—,1,2-diphen- Ethylene glycol dipheny] 214.27 |If (al) 
oxy-* ether. C,H;0CH,CH,0C,H, 
e236|—,1,1-diphenyl-* . . | «-Methylditan. 182.27 | 497 %sut 
.CH3CH(C,H;), 430 (4.35) 


m.p. 
2G 


300-330 


13752 


—117 


75 (71) 


b.p. 


Densit 
°C nsity 
§8769n | Want. 
1491° 1.14913 
127* 
14-435) | VRS. 2 
(cor) 
116.57°° | 0.899538 
Wyse 0.9642°5 
Sub, | fewtts.te 
LOSZe2 2.05552° 
9.019 


rh 


178.376° | 2.26222° 

58.8'° 

19576° 251862" 

8445 

57.2872 | WiiaTee 

83.4776° | 1.23517° 

1a Sac tete 

81-2108 

316762 1.45535 

(cor) 

—24.7 |0.952° 
(at sat 
pres- 
sure) 

BOT Wc aacrcere 

915269 SEAS oe 

(cor) 

93/759 1.644735 

—37.5! 

= 35 20o | See Ree 

179-807°9 2.84° 

60-1! 

2007°° 3.3253° 

74'° 

160-2375; || PL ARLEL.. 

(153-4°) 

185-6 1.350333 

(cor) 

W2a% 

58-9789 1.602425 

180-52. j) 5a. BORE. 

2867°° 0.99972° 

(270) 

14815 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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SW Ref. 
other 


1.51287° 


1.53877° 


1.556779 
1.56622° 


1.41647° 


1.44487° 


1.3092° 


Vel} Bes Fe. 


2625 
(liq) 


1.6737° 


1.8717° 


15575 05m 


B1*, 139 
B67, 150 


Am 67, 
1498 


B1*, 182 
B1?, 64 

B1°, 190 
B1*, 139 
B1°, 141 


J1953, 
2081 


BI, 152 


BI’, 130 


B1, 82 
B1°, 164 
B1°, 165 
Am81, 
3599 


B1°, 198 


‘BI’, 69 


B27,7 
B1’,70 
os, BS5?, 508 © 
aa, chlv 
ligs 
BS’, 508 


B1°, 203 


| B6?, 150 
BS?, 653 


No. Name 


Ethane 
Q e237|—,1,2-diphenyl-* . . 


Q e238 |—,2,2-diphenyl- 
1,1,1-trichloro-* 


e239 |—,1,1-di-4-tolyl-. . . 


Q e240 |—,1,2-di-4-tolyl-. . . 


e240! |—,,2,2-di-4-tolyl- 
1,1,1-trichloro- 


Q e241 |—,1,2-epoxy-* 


e242 |—,1,2-epoxy-1- 
phenyl-* 


e243 |—,1-ethoxy-2- 
methoxy-* 

e244 |, 1-ethoxy-2- 
methylamino-* 


e245 |—,fluoro-*........ 


e246 |—,,fluoropenta- 
chloro-* 
e247 |—,hexabromo-* ... 
Q e248 |—,hexachloro-* ... 


Q e249 |—,hexafluoro-*. .. . 
e250 |—,hexaphenyl-* ... 


e251 |—,N-hydroxyl- 
amino-* 
e252 |—,2-imino-1,1,1- 
trichloro-* 
Q e253 |—,iodo-* 


Q e254 |—,isocyano- ...... 
e254! |—,1(4-methoxy- 
pheny])-1-phenyl-* 
Q e255 |—,nitro-*......... 
e256 |—,nitropenta- 
fluoro-* 
e257 |—,1-nitro-2,2,2- 
trifluoro-* 
e258 |—,1(2-nitrophenyl)- 
2(4-nitrophenyl)-* 
e259 |—,nitrosopenta- 
fluoro-* 


Q e260 |—,pentabromo-*.. . 
Q e261 |\—,pentachloro-*... 
€262 |—,pentaiodo-* .... 
e264 |—,1,1,1,2-tetra- 
bromo- 
Q e265 |—,1,1,2,2-tetra- 
bromo-* 


e266 |—,1,1,1,2-tetra- 
chloro-* 

Q e267 |—,1,1,2,2-tetra- 
chloro-* 

e268 |—,1,1,1,2-tetra- 
* 


fluoro- 
e269 |—,1,1,1,2-tetra- 
phenyl-* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Bibenzyl. Dibenzyl. 
C,.H;CH,CH,C,Hs 


(CGH;),CHCCG). .. «2010555 


Ethylene oxide. Oxirane. 


Styrene oxide. 


C,H,O0CH,CH,0CH;..... 

Ethyl £-methylaminoethyl 
ether. 
CH;,NHCH,CH,OC,H; 

Ethyl fluoride. C,H;F 


ECC CCl detect cette 
Perbromoethane. Br,;CCBr;. 
Perchloroethane. Cl;CCCI, . 


Perfluoroethane. F;CCF,... 
(C6Hs)sCC(C.Hs)3 


B-Ethylhydroxylamine. 
C,H;NHOH 

Chloralimide. 2,2,2- 
Trichloroethylideneimide. 
Cl;CCH:NH 

Ethyl iodide. CH3;CH,I..... 

Ethylcarbylamine. Ethyliso- 
cyanide. C,H;NC 

1-p-Anisyl-1-phenylethane. 


CH;CH,NO, 
BEC CRONO eect ie.e vivre ererate 


F,;CCH,NO, 


2,4’-Dinitrobibenzyl. 


F,CCF,NO 


Br,;CCHBr, 
Pentalin. Cl,CCHCl,....... 
I,;CCHI, 


Acetylene tetrabromide. 
Br,CHCHBr, 


CI CCHICL Bai.tt cate fe 


Acetylene tetrachloride. 
Cl,CHCHCI, 
F,;CCH,F 


(CsHs)sCCH2CeHs 


i 


Color, 
crystalline 
Mol. form, mp bP. | Density Np 
Wl. |specific rotation Cc Cc 
and Q,,,, (log «) 
182.27 |nd (al) 52.2 Z2857eo 0.95838° |1.5476°° | i | s 
AMS=265 (2:9), 95-6! ve 
290 sh(2.6) 
285.60) | (alor, MeOH) |G5i5 ) 7 i |Payeacyeetaeh |e scsee <feten la lstereletaret s 
4° 260 (2.6), v" 
268 (2.5) 
210.32 er eace eas as <-20 [298-9 O97 4R0e Tals epee ek i 
153-6!! 
210.32 |If(MeOH, or |82-3 296-87 e Ske RR Rice leases i | 6 
dilal), pl(lig) | (85) 1788 
AS 221 (4.2), 
254 (2.6), 267 
(2.9), 275 
(2.9), 343 (0.8) 
313.66 |mcel pr (alor QML salliveyeyatacereras|| SeahoresPerati 's:8ren6) 008) 8,3 aes 
eth-al) v' 
780 %a1 235 
(4.1), 277 (2.7) 
44.05 |A®** 169 (3.58), | —111 0325746) 510:882439) 11),35977 s |s 
171 (3.57) 
120.16 |4"254(2.24), | —35.6 194.17©° |1.046925 |1.53427° | 6 | s 
260 (2.28), 202 
265 sh (2.1) 
104215: |8 wetieeeetitrad ince heer 10276° 0.85293° |1.38682° | co | co 
LOS SUT NS acters oie stes cies |toveteveimevses 114-574* |0.83632° |1.41472° | co | 0 
(cor) 
48.06 |gas —143.2 | —37.77°° 0.00220 |1.26567° | s | v 
at ca.0° 
0.71822° 
liq) 
220:29) |eietetccicctesi st 6 LO123;(97) 134-61 oe. acini aero recess rh ie 
503.48 |rh pr (bz) d 200-10 |d 2.8232° 1.863 eaeen 
236.74 |rh (al-eth) 186.8—7.4 18677” PAVENCLS | |r oe i Pv 
(sealed 
tube) 
138.01 |gas —94 -79 15908 EN em ee i | 6 
486.67 |cr (ace) RAS S70: cris | Do PEPE lia ctoyavay vic a’ 
61.09 |nd (lig) S960. Geis os 0.907929 {1.415279 | v | v 
1.4152°* 
1465400 cdc. enns TS50=52° Banshee ste all ial. wc 6 |v 
15529 alee ae sees —108 P2372" 1.935829 1151532991) OA |vco 
(-111) 
SSO8 Wb dsgaitetew en: < <-—66 79775 0.74022° |1.36227° | v | 0 
DUD SOW Picks sete ete ais vos ace) terete 180-2!9 |1.04732° |1.57252° | i 
130°-5 
75.07 |A"' 260 (1.63) —50 mi576e 1.044825 |1.39177° | 6 | « 
165.02) 2°? 28104145) 1) cca se OPEC eee: schasct-s 51 | eowca ote orem bare 
12904 his sion arctic bon cic |isisiecatteire,s 967°° 39142 111 S394AO PRN ine 
272.26 |nd (dil al) TAPAS, |utaugh roe Maho en atllse beta etre Pity 
149:023|bI Ae” OP Wise Beane AQ T6O AN. acs -eitoass eel Welt ated teal eee 
692 (1.37), 
708 (1.37) 
424.58 |mclpr(dilal) |56—7 PATA be RPS Pee | |e a0, Keats 
O20 tins t.0 —29 1627°° 1.67962° |1:50257° | i | co 
659.55 |mcl pr (aa) be er ec] A encis e EEO ORS Cc 14 
BASiGT! We. sisieicistcistet.s avs 0.0 112'®8d = |2.87483° |1.62772° s 
345.67 |yesh 0 43:5 7998112196562" |1'-63532° | ai) 0/koo 
114.8° 
167.85 |yesh red —70.2 130.576 |1.540642° |1.48212° | 6 | oo 
Z2ES 
AG TESS siaroyeteteseieee ores —36(fp |146.27°° |1.59532° |1.49407° | 5 | w 
= 43.8) ||| .33.9%° 
RO 2LOS ES seetca re ecercte tera ails aterate'a cv = 26,52 oh eet | chat iteherereys i 
334.47 |mcl(eth-peth) {143-4 277807) 5 | cimeleweetalliste asa-erers's i }/3 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-293 


Solubility 


Ble te: 
Seek oes 8 
s 

vis 

So] si'"s 

(oe) 00 

co] S| s 

wo] s | ss 

v 

s 

6 wera 

v s 

Sih FR 

Shige id 

6 6 

v 

| ae ee 

roof ke | Re 

SM aS cg 

co] s 

s 

s 

v 

© sk 

Ss AM 8 

sarees || 's 

Bone? || gs 

sos || s 

co | s | s 

CRA ners fern 
oi} s 


other 
solvents 


CS, 


liq NH i 


chls 


chls 


chl, CS,, 
MeOH v 


Oss 


. |dilalk s 


Ref. 


B5?, 502 


BS5?, 521 


B1°, 2078 


B4, 276 


B1°, 130 


B1*, 168 
B1°, 193 
B1°, 168 


B1?, 132 
BS’, 626 


B4?,953 


M, 233 


B1°, 193 
B4?, 600 
B67, 639 


B13, 199 


BI1?, 193 
B1°, 165 
B1',31 
B1*,191 


B1*, 192 


B1?, 158 


B1°, 159 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula Mol. form, 
wt. specific rotation 
and A,,,, (log «) 
Ethane 
e270 |—,1,1,2,2-tetra- (CsHs)2CHCH(C,Hs)2....- 334.47 |cr (bz +1), rhndj214—S 
phenyl-* (chl) A"! 
263 (3.05), 
270.5 (2.91) 
e271 |—,triazo-*........ Azidoethane. Ethyl azide. UN h ic cca oar looadage* 
CH;CH,N3 
Q e272|—,1,1,2-tribromo-* |Br,CHCH,Br............. 2665 TT Me vic xo ee ets —29.3 
Q e273|—,1,1,1-trichloro-* | Methylchloroform. DS3:4) lee cyercttltite aise —30.41 
CH;CCl,; 
Q e274|—,1,1,2-trichloro-* |Cl,CHCH,Cl............. 133341 ones eves eis —36.5 
€275|—,1,1,1-trichloro- | CI,CCF3........02..s000s BS7e3 Buprsmatceyets rece 14.2 
2,2,2-trifluoro-* 
Q e276|—,1,1,2-trichloro- |Cl,CFCCIF2.............. USTABBisnagins «rine si —36.4 
1,2,2-trifluoro-* 
6277) —,1,1,1-trifluoro-* .| CH3CF3 . ic. ecw cece ese 84.04 | gas —111.3 
e278 |—,1,1,1-triiodo-* . . | Methyliodoform. CH;Cl3. . . | 407.76 | ye oct (al) 95 (93) 
e279| —,1,1,1-triphenyl-* | «-Methyltritan. 258.37 | nd (al, eth) 95 
(C.Hs)3CCH3 A*' 262 (2.9) 
e280|—,1,1,2-triphenyl-* | (C,;H;),CHCH,C,H; ...... 258.37 |mcllIf(dilal), | 57 
nd (al) 4"! 
208 (4.4), 
261 (2.8), 
270 (2.7) 
e281 |Ethanearsonic acid* | Ethylarsonic acid. 154.00 |nd (al), rhnd 99.5 
C,H;AsO3H, (w) 
e282| Ethaneboronic acid* | Ethylboric acid. C,H;B(OH),| 73.89 |volat pl(eth) |40sub 
—|Ethanedial*....... see Glyoxal 
—|Ethanedionic acid* | see Oxalic acid 
—|1,1-Ethanediol, see Acetaldehyde, diacetate 
diacetate 
Q e283) 1,2-Ethanediol*....| Dihydroxyethane*. Ethylene | 62.07]............. -11.5 
glycol. Glycol. 
HOCH,CH,OH 
e284 | —,bis(chloro- CICH,CO,(CH,),0,CCH,Cl| 215.03 |pr(eth-peth) |45-6 
acetate) 
—|—,carbonate...... see 1,3-Dioxolan-2-one 
Q e285|—,diacetate....... Ethylene acetate. FAGAA cc c8 axe de -31 
CH;CO,CH,CH,0,CCH; 
Q e286|—,dibenzoate..... Ethylene benzoate. 270.29 | rh pr (eth) 734 
Cs;H;CO,CH,CH,0,CC,H; 
e287|—,dibutanoate* . . . | Ethylene butyrate. PAL Hy £20 | OCIS CIES <1 | - CiREIERD 
C,H3CO,CH,CH,0,CC,H3 
e288 |—,didodecanoate*. | Ethylene laurate. | 426.69 | pl (al) 56.6 
CH;3(CH,);90CO,CH,CH,0,C(CH;),oCH; 
Q e289|—,diethyl ether. . . .| 1,2-Diethoxyethane*. PARELB ieeisatehavsyste.8 shal later 
C,H;0CH,CH,0C,H,; 
Q e290; —,diformate...... HCO,CH,CH,0,CH...... PIS09. eee cagceinaeg'| aaaeiome « 
e291|—,dihexadecylate* | Ethylene palmitate. 538.91 | If ornd (al-chl) | 72 (69) 
CH;3(CH,),4CO,CH,CH,0,C(CH;),4CH; 
Q e292|—,dimethyl ether . . | 1,2-Dimethoxyethane*. FON? 5 INC UB ies vie —58 
CH3,0CH,CH,0CH; 
e293|—,dinitrate*...... Ethylene nitrate. 152.06 | ye —22.3 
O,NOCH,CH,ONO, 
e294|—,dinitrite* ...... Ethylene nitrite. 120,07: arassscrevesiaistels si <-15 
ONOCH,CH,ONO 
€295|—,dioctadecylate* . | Ethylene stearate. 595.02 |If 79 
CH;(CH,),,«CO,CH,CH,0,C(CH;),,CH; (77) 
€296| —,dipropanoate*. .| Ethylene propionate N74 QON. She cco ctees | aisis ateeve 
C,H;CO,CH,CH,0,CC,H; 
€297|—,ditetradecylate* | Ethylene myristate. |482.80 |cr(ethorace) |65 
CH;(CH;),,CO,CH,CH,0,C(CH,);2CH3 
e298) —,dithiocyanate. ..| NCSCH,CH,SCN......... 144.22 |rh plornd(w), | 90 
ta (al or eth) 
e301 | —,1,2-bis(4- p,p'-Dimethoxyhydro- 274.32 | cr (eth), nd (bz) | 125-6 
methoxyphenyl)-* | benzoin. Isohydroanisoin. 
(lower m.p. form) 
€302|—,—,(higher m.p. | Hydroanisoin. 274.32 |rhtaorlf(al) |173-4 
form) Ci 6H i,0,. See e301. 
e304 |—1,2-dicyclo- Cyclohexanonepinacol. 226.36 |nd 129-30 
hexyl-(d/)* Dodecahydrobenzoin. 


Density 
BS8=O2 balis aoe: ||\svctarsrevarsys 
260'° 
OSS ioe seat eatrmu emote siete 
188.937°°|2.62113° |1.59337° | i 

Galen 
FSe129% 5) 11233902 1.437922 | 1 
113.7776°| 1.43972° |1.47147° | 6 
9.481° 
45.8769 | 1.57902 |1.361075 | i 
(cor) 

Seo A SOS See Soot ed L 
(cor) 

AF SFO 10.003: 79 8 lie detent 
2OS=1 O88 Is. odes esd jc vtctors ae i 
BARRO scrote aie Gu) winter alesis i 
(cor) 

(396— 

400) 

Pty) |) Le Pa ae al eneicieeotenes Vv 
GQ pads eee cb ls cis Vv 
19876° 1.108832° |1.43182° | co 
(cor) 

9313 

142A Foe ia cvorsicte | 's-orveneia ee i 
1907°° 1.106328 |1.41597° | v 
is) Mlb ett icics | [le ees acd i 
240 1.00053° |1.426197°] i 

118-21! 

ES Sadie Mn ets te 4 cal eerie. i 
123.578 |0.84847° |1.38607° 
174 1.1933 1.3580 é 
226 0.859478 | os ceyetie i 
(vac) 
83-4769 10.862853°|1.37967° | s 
197— 12491820 etree i 
200782 
98 121569 Sal fratetettaies i 
2417° O.B58178 iy aeeertor i 
211 102052 iliiarerenters é 
TE bh CR het esas ieceres dls duervasiececy i 
Aaa baie: 88 diteilos.cce sac 6 
s* 
eC are eee i 
5 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-294 


Solubility 


Ss Ref. 
b other 
w ace) DZ) solvents 


BS’, 673 


B1?,71 
B1°, 191 
B1?, 55 
B1°, 154 
B1°, 157 
BI}, 157 


B1°, 131 
B1°, 199 


BS5', 350 
BS5?, 620 


B4°, 1823 


B4, 642 


B1°, 2053 
B2°, 448 
B2°, 309 


B9?, 109 
B2?, 272 
B2?, 320 
B1?, 519 


B2, 23 
B2?, 338 


B1°, 2073 
B1*, 2112 
B1, 469 
B2?, 354 
B2, 242 
B2?, 327 
B3?, 123 
B6?, 1 130 


B6?, 1129 


No. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt. 


1,2-Ethanediol 


e305 | —,1,2-diphenyl-(d)*| d-Hydrobenzoin. d-Isohydro-] 214.27 


676306 | ——(dl) ©, se avs 


e307] —,—(/)* ......... 


e308 | —.—(meso)*...... 


Q e309 |—,phenyl-(d/)*.... 


Q e309! |—,tetraphenyl-* ... 


—|1,1-Ethanediol, 
2,2,2-tribromo-* 


Q e310}1,2-Ethanedione, 


1,2-di(2-furyl)- 


—|—,1,2-diphenyl-* . . 
1,2-Ethanedisul- 
fonic acid* 


e312|1,2-Ethanedithiol* . 


e313 |Ethanedithiolic acid, 
diethyl ester* 

e314 | Ethanephosphonic 
acid* 

e315 |—,diethyl ester* . . . 


e316 |—,dimethyl ester* . 
e317 |Ethanesulfinic acid* 
e318 |Ethanesulfonic acid* 
€319}—,chloride* ...... 


—|—,2-amino-*...... 
e320 |—,2-bromo-, 
chloride 
e321 |—,1-chloro-, 
chloride* 
e322 |—,2-chloro-* 
chloride 


Q e323 |—2-hydroxy-, 


dihydrate* 

e324 |1,1,2,2-Ethane- 
tetracarboxylic 
acid, | ,2-diethyl 
ester* 

e325 |—,tetraamide..... 


benzoin. 


C\4H,.O,. Seee30S...... 


C,4H,40,. See e305...... 


Tolylene glycol. 
C,4H,40,. See e305 


Phenyl ethylene glycol. 
C,H;CH(QH)CH,OH 


Benzopinacol. 


(C,H;).C(OH )COH(C,H;), 


see Acetaldehyde, tribromo-, 


hydrate 


Bipyromucyl. Furil....... 


see Benzil 
Ethylenedisulfonic acid. 
HO;SCH,CH,SO;H 


Dithioglycol. Ethylene 
mercaptan. 
HSCH,CH,SH 

Diethyl dithioloxalate. 
C,H;sSCOCOSC,H, 

Ethylphosphonic acid. 
C,H;PO;3H, 


C,H;sPO(OC;Hs),.....-- 


CH. PO(OCH a) atin ee 


Ethylsulfinic acid. 
C,H;SO,H 

Ethylsulfonic acid. 
C,H;SO,;H 


(CA AO Si yeas onomante 


see Taurine 


BrCH,CH,SO,Cl ....... 
(CHECHGCISO, Clay eee: 


CICH,CH,SO,Cl........ 


Isethionic acid. 


HOCH,CH,SO,H.2H,O 
C,H,0,CCH(CO,H)CH(CO,H)CO,C,H; 


Dimalonamide. Ethane- 
1,1,2,2-tetracarbonamide*. 
(H,NCO),CHCH(CONH;), 


214.27 


214.27 


138.17 


366.47 


190.16 


190.19 


152.17 


262.22 


202.17 


Color. 
crystalline 
form. MP: 
specific rotation c 
and A,,,, (log «) 
nd(w), Iforpr |148.5— 
(abs al) 9.5d 
[a]p +92(abs | (cor) 
al,c =1.2), 
+128 (bz, 
C=0;3) Am 
253 (2.51), 
258 (2.60), 
263 sh (2.5) 
nd (woral), 122-3 
ta (eth) 4" (anh) 
253 (2.51), 
258 (2.60), 

263 sh (2.5) : 
If (eth, abs al 148.5— 
orbz),pr(bz | 9.5d 
or abs al) (cor) 

{a]p —92 (abs 
al,c =1.2) 4" 
253 (2.51), 
258 (2.60), 
263 sh (2.5) 
nd or If 139-40 
(w or bz-peth), 
mel If (al, w) 
251253)(2:51); 
258 (2.60), 
263 sh (2.5) 
nd (lig) 4" 69-70 
252 (2.21), 
228 (2.26) 
pr (bz +1), 182-3 
cr (ace +2) (slow 
htng) 
193-5 
(rapid 
htng) 
ye nd (al), cr 165-6 
(bz) 4” (cor) 
227.5 (3.97), 
302.5 (4.24) 
hyg nd (gl aa or | 111-2 
aa-Ac,O) (+2w) 
174 
(anh) 
Flas cceloee Weare’ —41.2 
ye nd (eth) 27 
pl or nd (w) 61-2 (44) 
SVG Pe! eiesrtasere 
hyg -17 
payee BU occas 
PAVGME ED — \ishasitas’- 
hyg cr (aa- 111-2 
Ac,O) 
132-3d 
hyg If (+ 4w) 
Rcieeetah bans 230d 


Re Density as eee 


>30076° 
1 330.023 


> 3007°° 
] 390.023 


272-4755 


146760 
46-7° 


1.12432? 


235 1.05653! 


1.02593° 


1.10293° 


123° 1.334175 


1a S7ea 
653 


192128 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.55907° 


1.4335?° 


1.4531?° 


1.5242?° 
1.4782?° 


1.4920° 


Solubility 


Ref. 
other 
oe bz solvents 


6" | MeOH, 
AcOEts 
VE oterel liefetei| (CAL Y 
ligi 
s" | v | s* |MeOH, 
AcOEt v 
chl s" 
.|chlv 
ligi 
Vv v |lig6,v" 
Sees Ss ichi-@s;s 
lig,. 
liqNH;ji 
Suites | stichts 
Te Niceaue tetera GIOK:S 
s s | s jalkv 
total exearal| [een Roig etinnets 
Vv i jligi 
A al te orae! Moy ckey! Pt: hcl on et cee 
Sa iapen Meee 
alk s 
et bet i fjalks 
Vio Aiseatllls, 0.0: Mp iaadae bids ate 
i i i |CClgi 
Vv chl, 
CS, 6 
i i i josi 


B6?,970 


B6?, 969 


B6?, 970 


B67, 967 


B6?, 887 


B6?, 1034 


B19?, 183 


B4?, 36 


B17, 529 _ 


B2?, 515 
B43, 1779 
B4?, 975 
51954, 
3222 
B4?, 524 
B4?, 525 


B4?, 526 


B2, 858 


B2, 859 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log ) 


Synonyms and Formula 


1,1,2,2-Ethanetetracarboxylic acid 


Q e326|—,tetraethyl ester*. 


e327|—,tetramethyl .... 


ester* 


Q e328|Ethanethiol* ..... . 
e329 |—,sodium salt..... 
Q e330 |—,2-amino-*...... 
e331 |—,2-chloro-*...... 
Q e332 |—,1-phenyl-(/)* .. . 
e333 |1,1,1-Ethanetri- 
carboxylic acid* 
e334 |1,1,2-Ethanetri- 
carboxylic acid* 
e335 |—,1,2-dihydroxy-* . 
Q e336] Ethanol* ......... 
e€337| (o-d).......... 
Q e338|—,2-allyloxy-..... 
Q e339|—,1-amino-*...... 
Q e340|—,2-amino-*...... 
—|—,2-amino-1(3,4- 
dihydroxy- 
phenyl)- (/)* 
Q e341 |—,2-amino-1- 
phenyl-* 
e342 |—,1-amino-2,2,2- 
trichloro-* 
Q e343 |—,2(2-amino- 
ethylamino)-* 
e344 | —,2(2-amino- 
phenyl)-* 
e345 | —,2(4-amino- 
phenyl)-* 
e346 |—,2-benzyloxy- .. . 
e346'| —,1,1-bis(4- 
chloropheny])-* 
Q e347|—,2-bromo-*...... 
Q e348 |—,2-butoxy-* ..... 
Q e349 |—,2-butylamino-*. 
Q e350|—,2-chloro-*...... 
e351 | —,2-chloro-1- 
phenyl-* 
Q ©352 |—,2(2-chloro- 
ethoxy)-* 
Q €353|—,1-cyclohexyl-* . . 
Q e€354|—,2-cyclohexyl-* . . 
Q e355 |—,2-cyclopentyl-* 


Q €356 |—2,2-dichloro-* . . . 


— |—,2,2-diethoxy-* . 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Ethyl dimalonate. 

(C,H,;0,C),CHCH(CO,C,H a 
Methyl dimalonate. |26 

(CH3;0,C),CHCH(CO,CHs), 


62.22 |cr (eth, al, bz) 


62.13 | A" 195 (3.15), 


-|C,H3NHCH,CH,OH 


Ethyl hydrosulfide. Ethyl 
mercaptan. Ethyl thio- 
alcohol. C,H;SH 

Sodium thioethylate. 
C,H;SNa 


Cysteamine. 
H,NCH,CH,SH 

CICH,CH,SH 

CH,CH(C,H;)SH 


CHIC(CO BM amass acne 
Carboxysuccinic acid. 

HO,CCH,CH(CO,H), 
Desoxalic acid. 


HO,CCH(OH)COH(CO,H), 


see Acetic acid 
Alcohol. Ethyl alcohol. 
Methyl! carbinol. 
C,H;0H 
o-Deuteroethanol. Deuter... 
oxyethane. C,H;OD 
Allyl cellosolve. 
Glycol monoallyl ether. 


CH,:CHCH,OCH,CH,OH 


Acetaldehyde-ammonia. 
CH,CH(OH)NH, 

Colamine. Ethanolamine. 
H,NCH,CH,0OH 

see Noradrenaline (/) 


H,NCH,CH(OH)C;H,.... 


Chloral-ammonia. 
Cl;CCH(OH)NH, 


H,NCH,CH,NHCH,CH,OH 


Glycol monobenzyl ether. 
C,H;CH,0CH,CH,OH 

4,4'-Dichloro-a-methyl- 
benzhydrol. Dimite. 


Ethylene bromohydrin. 
BrCH,CH,OH 


Glycol monobuty] ether. 
C,H30CH,CH,OH 


Ethylene chlorohydrin. 
CICH,CH,OH 

Styrene chlorohydrin. 
C,.H;CH(OH)CH,Cl 

B-Chloroethy] cellosolve. 
CICH,CH,0CH,CH,OH 

Methylcyclohexylcarbinol. 


. |see Acetaldehyde, 2-hydroxy-, 


diethyl acetal 


225 sh (2.2) 


84.12 |whcr 4" 


195 (3.15), 
225 sh (2.2) 


46.07 


47.08 


102.13 


61.09 


61.09 


137.18 |nd (al-eth-peth) 


164.42 |nd (al) 
hyg liq 
104.15 
137.18 
137.18 
152.20 


267.16 | cr (al-w) 2%" 


240 (3.8), 
325 (4.2), 
370 sh (3.5), 
450 (4.9), 
500 sh (3.01) 


128.22 |A*'255 (3.8) 


tetr pr (al-peth) |77 


138 


—144.4 


C-296 


bP. | Densit 


1.49297° 
12559322 


1.43587° 


17076° 
58° 


25676° 
138'S 


1523320 


1.76293° |1.4915?° 


1.4198?° 


1.4437?° 


1055232° 
eiristemicrt 1.4505'° 
1.46777° 
10.92293° |1.46417° 
1.45777° 


1.462675 


| sou 
other 
eth] ace solvents 


chis lig 6 


B2?, 699 
B2?, 699 


B1?, 341 


B2°, 2026 
B2?, 681 


B3, 586 


B13?, 361 
B1?, 681 


B4, 286 


B13?, 362 
B13?, 362 
B6?, 413 


Am 73, 
1856 


B1?, 337 


B1?,519 


B4, 283 


B1?, 333 
B67, 446 


Bi’, 519 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Q e358] —,2-diethyl- 

amino-* 

Q e359] —,2-dimethyl- 
amino-* 

—,1,2-diphenyl- 


e360 


Q e364| —,2-ethylamino-*. . 
Q €365|—,2-(ethylthio)-* . . 
Q e366|—,2-fluoro-* ...... 
Q e367|—,2-hexyloxy-* ... 
e368 |—,2-iodo-* ....... 
e368'|—,isobutoxy- ..... 


Q e369,|—,2-isobutyl- 
amino-* 
e370 |—,2-isopropoxy-*. . 


e371 |—,2-isopropyl- 
amino-* 
Q e372 |—,2-mercapto-* . .. 


Q e373 |—,2-methoxy-*.... 


e374 |—,1(2-methoxy- 
phenyl)-* 

e375 |—,1(3-methoxy- 
phenyl)-* 

e376 |—,1(4-methoxy- 
phenyl)-* 


Q ¢377|—,2-methyl- 
amino-* 


—— |—,2-methylamino- 
1-phenyl-(/)* 
e378 | —,2(methyl- 
pheny!l)amino-* 
e380 | —,2(methylthio)-* . 


—|—,morpholinyl-... . 
e381) —,1(1-naphthyl)- 
(dl)* 
e382 |—.—(/)* ......... 


€383 |—,2(2-naphthyl- 
amino)-* 

e384 |—,,2-nitro-*....... 
Q e385 |—,2-phenoxy-*.... 


e386 |—,1-phenyl-(d)* . .. 


Q e387 |—,—(dl)* ........ 


e388 |—,—_(/)* ......... 


Q e391 |—,2-propoxy-* .... 


b-Hydroxytriethylamine. 
(C,Hs),NCH,CH,OH 
(CH;),NCH,CH,OH...... 


Benzyl phenyl carbinol. 
C,HsCH,CH(OH)C,H; 


C,;H;CH,CH(OH)C,H;.... 


C,.H;CH,CH(OH)C,Hs.... 


Ethyl cellosolve. Glycol 
monoethy] ether. 
C,H;0CH,CH,0H 

C,H;NHCH,CH,OH...... 


C,H;SCH,CH,OH........ 


Ethylene fluorohydrin. 
FCH,CH,OH 

Hexyl cellosolve. 
CH;(CH,);0CH,CH,0H 

Ethylene iodohydrin. 
ICH,CH,OH 

Isobutyl cellosolve. 
C,H{OCH,CH,0H 

C,HSNHCH,CH,OH...... 


Isopropyl cellosolve. 
C,;H}OCH,CH,OH 
C;H}NHCH,CH,OH...... 


Monothioethylene glycol. 
Thioglycol. HSCH,CH,0H 


Methyl cellosolve. 
CH,0CH,CH,OH 
o-Anisylmethylcarbinol. 


m-Anisylmethylcarbinol. 


p-Anisylmethylcarbinol. 


CH;NHCH,CH,OH....... 


see Halostachine 
C,H;N(CH;)CH,CH,OH .. 


CH;SCH,CH,OH...:..... 

see Morpholine, 4(2-hydroxy- 
ethyl)- 

GioHsSCH(OH)CHy 32 a.05- 


C,oH3CH(OH)CH)......-. 
C,oH§NHCH,CH,OH..... 


O,NCH,CH,OH.......... 


Phenoxytol. 
C,H;0CH,CH,0H 
Seri. GH(OH)OHs inet ee 


C,;H;CH(OH)CH3......... 


C,H;CH(OH)CH;3........ 


Benzylcarbinol. Phenethyl- 
alcohol. C,SH;CH,CH,0H 

2-Anilinoethanol. 
Cs;H;NHCH,CH,0H 

see Piperidine, hydroxy- 
ethyl- 

Propyl cellosolve. 

C,H30CH,CH,OH 


Mol. 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


nd (eth-peth or | 67-8 

dil al) 

{a]$° + 53 (al) 
nd (bz-peth) 
nd (eth-peth) 

[a]2° —9.4 

(w, c =10) 


nd(peth) 66 


nd, [2]2° —78.9 |47 
(al, c =5) 
If (eth or al) 52 


A" 270 (1.45) —80 


[a]h? +42.9 
(undil) A*""" 
435 (4.0) 

glassy A*v'! 20 
435 (4.0) 

[a]? —45.5 
(MeOH, c =5) 
Js" 435 (4.0) 


glass A* 
271 (3.29) 
es Kal 248 


Density Np 


163760 1.4412?° 


0.89213° 


56-715 
134789 0.88662° | 1.43002° 
(cor) 
T67—-70°2)|" 1035829) ace 
te: Geka WOSSSISF le eee 
1SS752 0.92972° |1.40807° 
353° 


169-707° 0.9142° | 1.4447° 
78-8077 

184 1.01662° |1.48677° 
350-12 

103.5 1.10402° |1.3647'8 

20876° 0.889428 |1.42917° 
9613 

176-76d |2.19682° |1.57137° 
85-875 2.22899 

Hexers 0.89002° |1.41432° 
199-200 |0.88183° |1.4402?° 
(cor) 9016 

144743 0.90303° |1.40957° 

172-47©° |0.89702° |1.43957° 
76-715 

157- 1.11432° |1.4996?° 
g742 éd 
5513 

125755 0.96472° |1.40242° 
12817 1.08623> |1.531275 
133'5 1O7S81GeR le532522 

ca. 3107°°} 1.07942° 1.531075 
éd 
140-11” 

Losios 0.9377° 1.43857° 
(cor) 
52° 

150'* 0999S te8 ec. 

68-7079 |1.664038 |1.4867°° 
17815 1.119034 |1.61887° 
119-25! 

1661! 1.119034 |1.61807° 
OEE ee Si ereereed| become ee Ieee 
194i8s 1.27035 1.44381° 
1021° 

237 1.10203? |1.53407° 
134-518 

ZOSECCe aT ODZ9,c a eoz 72s 
10018 

2034/69 SITOT35200 les 275e0 
87.2532 

202-476° |1.01292° |1.52727° 
9314 

21S oO NT 0202205 doa zoce 
97.419 

2867°° 1.09452° |1.5760?° 
167!’ 


150743 |0.91122° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-297 


Solubility 


eth| ace} bz 


other 
solvents 


s 
UR] cas cil ire cre abe ee 
Ve Hirsvavel | toranatetersiorese 
Mth acscolllsoters aces 
0 eae Pek 

S lleae eter ee 
Si] cod). 2o5 2G Sea 

MeN en con sulfs 
Vil Vv: | sera 8 
s | s |chls 
s | s |chls 

Di fiarorstanpterscats 
alks 
s |chls 
fetch aiacs chlv 


Ref. 


B4?, 727 
B4?,719 


B6?, 637 


B6?, 638 


B6?, 637 


BI’, 518 


B4?, 727 
B1°, 2120 
B1?, 333 
B1?, 2086 
B1*, 1363 
B1°, 2084 
B4, 283 
B1°*, 2080 
B4, 282 


BI’, 523 


B1*, 2069 
B6?, 886 
B6?, 886 


B6?, 886 


B12?, 107 


B1?, 524 


B6?, 619 
B6’, 619 
B12?,717 
B1°, 1364 
B6°, 567 


B6?, 444 


B6?, 444 


B6?, 444 


B6?, 448 


B12?, 106 


B1°, 2079 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, Be 
wt. | specific rotation Cc 
and A,,,, (log «) 
Ethanol 
393) S20 (3-toly award, foifs.ds ge he ede cicieie ies sieiehvisis © USG20 Mr. see Onda ae fos oases 
304: |—-1(4-tolyl)~. cde aie triciths sens widielescdeie)+/ais «5 «4 136,20 J||4. ate avatt a dois = ieee d eye: 
—|—,tolylamino-. ... . see Amine, ethyl tolyl 
hydroxy- 
395i 21 4-tolylthio)=..ylacarear aaa aelate rc. siete ace NG S26 sl errccrtrer tote wever|| <ierevelttuc:s 
e396 |—,2-triazo-* ...... INS GH [CHOW tweens 9 BTS Wate ctre te areas. | cre MONG oie 
Q e397 |—,2,2,2-tri- Avertin. Bromethol. 282.77 |ndorpr(peth) |81-1.5 
bromo-* Ethobrom. Renarcol. 
Br;CCH,OH 
e398 |—,2,2,2-tri- CL CCHL OMS ree. ater 149.41 |hygrhtaorpl |19 
chloro-* 
Q e399 |—,1,1,2-tri- Benzyldiphenylcarbinol. 274.37 |nd (bz-lig), 89-90 
phenyl-* (CsHs),C(OH)CH,C,Hs pr (peth) 
e400 |—,2,2,2-tri- Tritylcarbinol. 274.37 |cr(al,eth, lig) |110.5d 
phenyl-* (C,;H;);CCH,0H 
Q e401 |Ethene*.......... Ethylene. CH,:CH........ 28.05 | gas, mcl pr —169.15 
As** 161.5 fr —181 
(3.94), 166 
(3.8), 174 (3.7) 
e402 |—,amino-* ....... Ethenylamine. Vinylamine. ASOT IS ..c tee eee le ewes <'s 
CH,:CHNH, 
e403 |—,bromo-* ....... Vinyl bromide. CH,: CHBr.. | 106.96 |............. — 139.54 
2 e404|—,1-bromo-1,2,2- |(Cs;H;),C:CBrC,H,; ....... 335.25 |nd (aa) 116-7 
triphenyl-* A" 230 (4.3), 
290 (3.9) 
Q e405|—,chloro-* ....... Vinyl chloride. CH,:CHCl..| 62.50 | gas —153.8 
e406 | —,1-chloro-2- Lewisite. CICH: CHAsCl, 2p i ee -ft She 0.1 
dichloroarsino- 
(trans)* 
e407 |—,1-chloro-1,2,2- |(C,H;),C:CCIC,Hs........ 290.80 | A*'cr (al) 228 117 
triphenyl-* (4.3), 288 (4.0) 
e408 | —,1,2-dibromo- Sym-Dibromoethylene. 185386. 50520 SERES s.. —53 
(cis)* BrCH:CHBr. 
Q e409 | —,—(trans)*...... BrGH;) CHEE ss. 26 - teens VSSHSG NE vis c PeRet bo —6.5 
e410|—,1,1-dibromo-2- |C,H;OCH:CBr,.......... 2299 Litre Sateen) aleieYarell ie etree laren 
ethoxy-* 
Q e411|—,1,1-dichloro-* .. | Vinylidene chloride. 96.94 | 4%*° <200 —122.1 
CH,:CCl, 
Q e412|—,1,2-dichloro- Sym-Dichloroethylene. 96.94 | 1°? <200 —80.5 
(cis)* CICH: CHCl 
Q e413|—,—(trans)*...... CICH GHCI ois tissisivie's.« 96.94 | {**? <200 —50 
Q e414|—,1,1-difluoro-* . . . | Vinylidene fluoride. CH,:CF,| 64.04]/gas = J .... ee 
e415|—,1,1-dinitro- (C.H;);CHC(NO,), ...- 15.0 270.25 |yend (aa oral) | 149 
2,2-diphenyl-* 
Q e416|—,1,1-diphenyl-* ..|(C3;H;),C:CH)...........- 180,25 | 2*'236sh (4.2), | 8.2 
255 (4.0) 
—|—,1,2-diphenyl-* . . | see Stilbene 
Q e417|—,fluoro-* ....... Vinyl fluoride. CH,:CHF...| 46.05 | gas — 160.5 
e418|—,iodo-* ......... Vinyl iodide. CH,:CHI..... 153.95 |S eyePeNeT eo o4l eiaie.s tienen 
Q e419|—,tetrabromo-* . .. | Perbromoethylene 343.66 | pl (dilal), 56.5 
Br,C: CBr, nd (al) 
2"°P< 200 
Q e420 |—,tetrachloro-* ... |Perchloroethylene. JOSIBS Aint ee sae a =19 
C1LC:CCl, fr — 22 
e421 |—,tetrafluoro-* ... |Perfiluoroethylene. F,C:CF, |100.02 |gas —142.5 
e422 |—,tetraiodo-* ..... Periodoethylene. 1,C: Cl, ... |531.64 |lemon yelf, 192 
pr (eth) 
Q e423 |—,tetraphenyl-* ... |(C,Hs)2C:C(C,Hs)2 ....... 332.45 |mclorrh(bz- |225 (cor) 
eth or chl-al) 
A9'* 310 (4.4) 
e424 |—,tribromo-* .... . BrCHiCBr,. 2.3. scene cs 2OATG. sO aot |< Paton 
2 e425 |—,trichloro-* ..... CICH8CClirg nutcencteme at 131.39 |i." <200 af! 
fr —86.4 
Q e426 |—,triphenyl-* ..... CH CH:iC(G.Hiys ns emnseisis 256.35 |If (al or MeOH) |72-3 
32! 231 (4.1), 
299 (4.2) 
Q e427 |Ethenetetra- (C,H;s0,C),C: C(CO,C,Hs), |316.31 |tcl pr (eth) 58 
carboxylic acid, 
tetraethyl ester* 
e428 |Ether, allyl butyl, Allyl isoamy] ether. T2822 aR crocs ara stemeaterel| hate attacters 
3’-methyl- (CH ),CHCH,CH,OCH,CH: CH; 


bp. Density 
: of 


Wee 0.997435 |1.52407° 
197-6 0.99442° |1.52462° 
12044 
OZ LEI | Sess. d fers ghee 
1743° 
(75*° 1.14933 |1.457875 
608 
O2— FAG) bibs SE SUE. dee atte 
S172". etre 1.48617° 
5211 
Zoe UA cteteverers ai|iaraveiete ioe 
—103.7176° 1.3631°° 
0.00126 
(at0° 
760 mm) 
0.384, 1° 
S5=6755) OBS 2dP 24 Weis eratc aye 
15.807©° | 1.49332° |1.44107° 
(liq) 
—13.377°°0.91062° |1.37007° 
19676°d .1'1.8882° |). doce 
9376 
112.576° |2.24642° |1.54287° 
1087°° 2.230879 |1.550518 
P7O=27*? A769 Tae tees 
(cor) 
73-515 
37769 (32)} 1.21879 | 1.42497° 
60.37©° | 1.28373° |1.44907° 
47.5 1.25653° |1.44547° 
et a Rete ae 8) bicker koe 
a tek 1.0283 |1.61007° 
94-5'! 
722 bab ES LEK ll ccaaeaee 
56 20372" Hiikeasssee 
22647) Dal SSc8 58 Hilices cases 
100'5 
sub 
Pate 1.62272° |1.50537° 
14/° 
Sa Petar | | Bp LES || 8 oe 
sub 2 9S FREN Li]. sacra 
ANS 2 SAS TS S8e 9 | ll veaeee 
163-47°° |2.7082°* |1,6045'° 
7515 
S77s° 1.46422° |1.47737° 
220-11* 1.037338 |1.629278 
325-800 Ye BUSES cas ene 
PAS 
T2022: WR stare cereal ctererheniiets 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-298 


— 


th b other 
eth) ace) 02) solvents 


B6?, 478 
B6?, 479 


B67, 396 
B1',171 


B1?, 338 


B1°, 1358 
B6?, 696 


B67, 696 


B1',75 


B4, 203 
BI’, 162 
B5', 355 
BI’, 157 
B4°, 1810 
BS5', 355 
B1*, 672 
B1*, 672 
BI’, 473 
B1°, 647 
B1°,651 


B1°, 651 
B1°*, 638 


.. | BS?, 545 


BS?, 543 


BI',77 
BI, 199 
BI’, 673 
BL’, 664 
BI’, 638 


_ |BIS, 676 


BS?, 679 


BI’, 164 
B1°, 656 
B57, 630 


B2?, 709 


BI’, 477 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


m.p. b.p. ; 
i 


Color, 
crystalline 
form, 
specific rotation 
and j,,,, (log e) 


Solubility 


Name Synonyms and Formula 


Mol. 
wt. 


eth| ace] bz 


other 
solvents 


Q e429|—,allylethyl...... 3-Ethoxypropene*. Cie A EN) Seo old OOO indo Sonn: 0.76512 [1:388122 1 cal conjon MRS) | 505!| ceca eee BI’, 1881 
C,H;0CH,CH:CH, 

e430|—,allyl isopropyl ..|C;H}O0CH,CH:CH,....... LOOTIG PR case te tetetereholare Merah terete 0.77647) 11.39467° | i wieva | Toot esall . Sol eaeeeaca B1°, 1882 

e431|—, allyl methyl ....|CH3;0CH,CH:CH,....... PAR anaes coo be oma boven tn 0.771} SSA eM Te ited i oh | al ee Meee BI’, 1881 

e432|—,allyl 2-naphthyl . | C,)HSO0CH,CH:CH,...... TS4.24 Nb croctagetststtetats'|| Ove be Idi 21 Oigete Iareebrteeet. 1.6007° ec chal ho id [dca Meee POO a ta B6', 313 

Q e433|—,allyl phenyl. .... Cs5H;0CH,CH:CH, ...... 134,18; [i cyetyceter eee torele)|\clretdeterere : BOR AS 223409 | Delt |g. | tac 25:0 0s || AA B6’, 146 


PPR Saree Ree COT, Bs 1.534825 | j a V4 eee ee | BGT 101 


e434! fe Yissickccic einem ches ccinse | 370.89 [nd(alys ye S540 apa eee ieee rie spect et | od |etal ibpapsccicd B6?, 194 


1.391920 | Hie gesnellcoltts: |... |s-08 et oen B13, 1882 
1-51 88tsa [td S NCAA Al oso once core - B62, 329 


SO) WS.des OOH SOO OI COCCI. Gs 274 lan | Sane we Soa 0.95647° |1.51797° Tey orate Wayaha ssui|lsters sre ers <2) BOs, 180 
B58 |e a hee ee eel CC | Ol ence Esa beets ce (14.5708 10.97 281s [15157 [1 |e tcc ah ce | hee taa.s| BO 377 
> CoH. CH ,O(CH.)sCH girs 8 i: | 1O4 25 oe aN io |s eetieiecns c 0:92272° 1.483322 (i #200; || "oo |S? |<<] seers B6’, 410 
e440 |,—..2’-methyl-(d) |C,;H;CH,0CH,CH(CH;3)CH,CH;j _ | [a]? +1.82 O:9112295 1.485422 ve ovale All cic clearance B6, 431 
178.28 
2 e441 |—,—,3’-methyl- . . . | Benzyl isoamy] ether. 178528) io saeteete te eres lorena 236—7  *8510,9098208 147927208 ok CLV eVellcA olf 0: fl cetera eee B67, 410 
CsH;CH,O0CH,CH,CH(CH;), 117-919 
Q e442|—,benzylethyl .... | «-Ethoxytoluene. 136.20) \)crvete ces sfesistei|\ ere siateretets 0.94902° |1.49557° | i @eS Nl aces |iaretelcccrasvent B67, 409 
CsH;CH,0C;H, 
e443 |—,benzyl isobutyl . . |}C;H;CH,O0CH,CH(CHs)>. . | 164.25 |.............] 0.200005 = 0-92332° |1.48267° chlv B6’, 410 
e444|—. benzyl methy]. . . | «- Methoxytoluene. BNI Were iecetexVerotete’o(o'= 4 0.96342° |1.50087° ligi B6?, 409 
C,H;CH,0CH, 
e445 |—,—,1’-chloro-. .. . |C;H;CH,OCH,Cl......... 256:61) |e och Seecie sec H ri : eH Stet. [eleraifisieie ciel eremnne ever B67, 414 
e446 |—,benzyl 1-naphthyl| C,H;CH,OC,,H3 ......... 330 jer (al) | | G1K077)- 120042 =) ESR ate cisco 1 |,7 OM Recta eek | eee EF B67, 579 
e447 |—,benzyl 2-naphthyl| C,H,;CH,OC,,.H4 .........|234.30 |Ifornd(al) {101-2 |........]........]........ i woe chls B67, 599 
e448 |—,butyl ethenyl. . . . | Butoxyethene.* NOOLTG: | ersratarerette eles o i . i 00s « B1°, 1860 
CH,(CH,),0CH: CH, glycol, 
glycerol 6 
e449 | —,—_,3-methyl-. . . . | Isoamyl vinylether.........| 114.19 ].............] 000.000. 0.78267° |1.40727° | i | RN Rr cae B1°, 1863 
(CH;),CHCH,CH,0CH: CH, 
Q e450|—,butylethyl ..... 1-Ethoxybutane.* DOZSTB: |. so.scctete etka. 2.3 0.74902° |1.38187° i O COPA sca] a taete aa ere B1°, 1502 
CH,(CH;);0C,H; 
e451 |—,sec-butylethyl ..|CH,;CH(C,H;,)OC,H,; ..... POZTS NG cote ks wit SSN 5 betes 0: 750322 Fp bSSO22 OH Fare EV ef EVE | tore | cree |e cele aeatiee B1°, 1533 
e452 |—,,tert-butyl ethyl. . |(CH3);COC,H,........... 1OZ.18: |pusivtsectererent-<<.< ‘ S 1379420) ie NEW, [Neeru rect eared |e everest B1>, 1577 
CH(CH;),0CH-CHGCE © f. 1 136.62 [ni soeiine ate tee be cecteeins PIN ss SN ent B1°, 1502 
e454 | _,—,3-methyl-. . . . | Ethyl isoamyl ether. Nea So eae teen eins cence ae Leween wan i 5G. oie SR Cmte B1?, 432 
(CH;),CHCH,CH,0C,H, 
e454'|—.sec-butylethyl, | Ethyl sert-amy] ether. PEG521, |e eee he eee | arecesateres SOD 2420 Meow Avil cous cralliateiel | nemiteecae ¢ B1, 389 
2-methyl- CH,CH,C(CH;),0C,H; 
e455|—,butylethynyl ... | Butoxyacetylene. OR 2115) eee emtnistocs bereere: [tana reratetotes LAO 2020 det) ats Bed Peetslt sox 0' Vsyorevararerevers B1°, 1969 
CH;(CH2);0C:CH 
en | een y h femrteery hs 55 i) scarale ss gis Be Ma abiele ble tsa Fete BS421 Ys vicars tte eis 31] se e.tee se 1.4522?° i) cSON PAGO 566] essa tteee B17?, 114 
€457|—,butyl isobutyl . . . | CH3(CH,.);0CH,CH(CH;), | 130.23 |.............].....4.. 1.4077?! i Stscn'[ebayape Saecsracs B1,376 
e458 |, butyl isopropyl . . | CH;(CH,),;0CH(CH;), ....]116.21 |............. 1.3870!° . | OS, B1°, 1503 
con sulfs 
e458! GH.(GH.)SOCH; 2586.8. S815). 2. ea ; 0.74432° |1.37362° | i | ol ol] s |...|...-..00- BI?, 395 
e459 | —, sec-butyl methyl. |}CH,CH,CH(CH;)OCH; ...| 88.15 |............. 0.74152° |1.36807° Bo Nata a B13, 1532 
e460 | —, tert-butyl methyl |(CH,;);COCH,............ SS eS ee . i 3° 11.36907° Mal COMPARES Says B1°, 1576 
e461 | —,butyl methyl, Isoamyl methy] ether. 102218 Nace Caters pic ade ee a ro) A! ee Mn 2 B1?, 432 
3-methyl- (CH;),CHCH,CH,OCH, 


e462 | —,sec-butyl methyl, | Methyl tert-amyl ether 1O218: Werteistae cverste.sis:e i 1,38857° .|MeOHv_ | BI, 389 


2-methyl- CH,;CH,C(CH;),0CH, 


e462? |—,butyl propyl ... . |CH3;(CH,);0CH,CH,CHs3.. {116.21 |............. aDik* NOATTSGE | s.sese-cas De any Sral| = etal eee ove BI’, 1503 
e463 |—,—,,3-methyl-. . . . |Isoamyl propyl ether. 130525) [tecteice. citi eases ee Oe | S feacss scieer Koatersts are le SW eet tees | FRB ot lines ocuclores BI’, 432 
(CH;)2,CHCH,CH,0CH,CH,CH, 
PREP Soititaerioe Rise sa ent (LOF20 Ne cis jeereb ine eiecohis ih |229-°° =e NOLOASTON Nisga.55.0301 Deficit idatel|avey] otetaltateseemta alivee B6, 353 
oneal et: 2 Call Ge oetars Gam 1.42627° Jet hiee co BI>, 1973 
e466 |—,cyclohexyl 2-furyl .................000000-s 7A Rca a Ol SCCOE ox eee : d IN ASO12E si Se tess | 284i] cou} sees tite oe C51, 3550 


1.43552° 


0468 |—,—,2-bromo- ne nce ec center cece reece US A Rr ora, Sod ica seca 1.48717° MeOH s_|B6?, 13 
(dl, trans) 
e469 |—Miallyl ........ Allyl ether OSES ccwicvne steve © || cine ta, eee 1.41637° i Gi || VF )] cf etree en B1?, 477 
CH,:CHCH,0CH,CH:CH 
e470 |—,dibenzyl ....... Benzyl ether. 198.27 |A°" 252 (2.5), PSIG Ree ei cop ll| Gosden el eisiedl otepers.cis. seers B6*, 412 


C.H;CH,OCH,C,.Hs 


265 (2.5) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-299 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
hs and Anus (log e)| 
Ether 
Q e471|—,dibutyl ........ Butyl ether. MODS aps... ul cterstetalors. pes —95.3 14276° 0.76892° |1.39927° | i 
CH;(CH,),;0(CH,),;CH3 47* 
e472|—,di-sec-butyl(d/) | sec-Buty] ether. SQ Al le ocrarctevelgieterstoie'| tens eke 120-17°° | 0.75625 1.39375 i 
CH,;CH(C,H,)OCH(C,H;)CH; 
e473| —,dibutyl, Isoamy] ether. GT PPA) SS otc. 6 cel Ree 2 CRS 172-375° || Os77 792% ||11.408532 71. x 
3,3’-dimethyl- (CH;),CHCH,CH,0CH,CH,CH(CH;), 601° 
e474| —,—,3-methyl-. . . .| Butyl isoamyl ether. TAA 2G) | Picresarsttahete ste tsi liars ects: ote UEP HEE a Teese YAP sas vee i 
CH;(CH,);0CH,CH,CH(CH;), 
Q e475|—,diethenyl....... Ethenyloxyethene*. Vinyl 70.09 | A®** 164 (3.82), | —101 287° (39)|0.7732° |1.39897° | i 
ether. CH,: CHOCH: CH, 302 (4.19) 
e476|—,—,hexachloro-. . | Cl,C: CCIOCCI:CCl,...... SL 4 (3 Le SE Ne eee 210 1654245 Pills ica “te 
Q e477|—,diethyl ........ Ether. Ethyl ether. 74,12 | A8**171 (3.60), |fr —116.2 |34.517°° | 0.713782°|1.35267° | 5 
Ethoxyethane*. 188 (3.30) 
CH;CH,0CH,CH, 
e478|—,—,borofiuoride . | (C,H;),0.BF3............ {41:93 Poe eee Meet. 60.4 |125-67°%d 1.1253° |1.3487° | d 
60: 
Q e479|—,—,2-bromo-... . | BkKCH,CH,0C,Hs......... IS3SOS |yendteh | heeece sus 127-8755 | 1.35722° |1.44477° | 6 
4024 

Q e480|—,—,1-chloro- ....| CH;CHCIOC,H; ......... LOS 57 (at <slSOPy eaten. 92-5 0.9502 |1.40537° | d 
e481 |—,—,2-chloro- .... | CICH,CH,OC,H,......... TOSST NAAT <S1SOS, | ovetwie 107-8 0.98942° |1.41137° | 6 
e482 | —,—,,decachloro- . . | Perchloroether. 418.57 | oct ortetr pym |69 d 19001428 eet 

Cl,;CCC1,0CCI1,CCl, 
e483 | —,—,2,2'-di- Oxybis( f-ethylbenzoate). 31434) Risistelearaie cee ies 33.5 279-817? |MTOUS | oie rocks Ss 
benzoyloxy- C,H;CO,CH,CH,0CH,CH,0,CC,H,; 250° 
e484 | —,—,1,2-dibromo-. | BrCH,CHBrOC,H,; ....... 2 94 | FRR e fevchecs ave iiioe s Shs inte 807° 1.73203° |1.50442° | d 
55-8° 
—|—,—,1,1’-di- see Dilactic acid 
carboxy- 
e485 |—,—,1,1’-dichloro- | CH;CHCIOCHCICH;..... RAS OD he cp Ae Meh ss Biotest + = 116-7 1.106025 |1.41867° | d 
e486 |—,—,1,2-dichloro- . |CICH,CHCIOC,H, ....... 143:02) |2?*230101.6),07 ||\¢ sts ctemets 14576° 1.13703° |1.44357° | d 
298 ( —0.8) 66-845 
e487 | —,—,1,2'-dichloro- | CICH,CH,OCHCICH; ....| 143.02 |.............].....2.- zee 1.18673° |1.44737° | d 
$5=7"7 
e488 | —,—,2,2’-dichloro- | CICH,CH,0CH,CH,Cl....| 143.02 ]............. —24.5 L78is° 1.219932° |1.45757° | i 
( —46.8) | 757° o 
— |—,—.2,2’-di- see Diethylene glycol 
hydroxy- 
e489 |—,—,2,2’-di- C,.H;0CH,CH,0CH,CH,O0C,H,; nd (dil al) ba SD Ae Om Lae Pew tb a om em ae es 
phenoxy- |258.32 
e490 |—,—,1,1’-di- G.H.CH(GH, )OCH(CHS)G_ Hisniee t5.. «1. delcae ces ableton se 280.2 1.005835 |1.5454?! i 
phenyl-(d/) |226.32 167-873 
e491 |—,—,2,2’-di- CsH;CH,CH,0CH,CH,C,H; Ve-Difetre) Reece 317-2079°}1.014138 |1.5488'8 | i 
pheny!- 226.32 194.57° 
— |—,—,2-methoxy- .. |see Ethane, 1-ethoxy- 
2-methoxy-* 
e492 |—,—,1,1',2,2,2,2’, |Cl;CCHCIOCHCICCI, .... |349.68 |cr(alor 40-2 130212 4h Ibo fciexore ull ogaoone i 
2',2'-octachloro- MeOH) 
e493 |—,difurfuryl ...... Furturylether. ..1..5.... os gf: Bh | RP Seep) (appease 101? 1.14052° |1.50887° | i 
88-9! 
e494 |—,diheptyl ....... Heptyl ether. Le My MR Reise evacs, Narececeoetatete 258.57©° |0.80083° |1.42757° | i 
CH;3(CH2)s0(CH2)sCH; 
© e495 |—,dihexadecyl .... |Dicetyl ether. 466.89 |if (al) 55 270d 10.9782" |¢ lb yscuceet i 
Hexadecyl ether. 
i CH3(CH2),;0(CH2),;;CH3 
Q e496 |—,dihexyl........ Hexyl ether. TOG D4 SAS cise [osc chines pire jh) 0.79362 |1.42047° | i 
CH;3(CH,);0(CH;);CH; 
e496! |—diisobutyl, (CH;), CCICHCIOG eee 1IS9A2IN Es weeks ac ce [a cet ene 192.5 1.031251) \oenooeae d 
a, b-dichloro- 8315 
Q e497 |—,diisopropyl. ... . Isopropyl ether. LOZ MSs ct ee. 3 —85.89 |687°° 0.72412° |1.36797° | 6 
(CH;3),CHOCH(CH;), 
e498 |—,—., f, p’-dichloro- GCICH; CH(CH)OCH(GH;) CHsGub dy ct feeb es allen bac. jE ee 130329 | |1.45052°) | i 
171.07 
Q e499 |—,dimethyl....... Methoxymethane*. Methyl 46.07 |gas = 138.5)5 23700 oaceeee®, ccc se cam s 
ether. CH,;0CH, A®** 162.5 
(3.60), 184 
f (3.40) 
e500 |—,—,borofluoride . (CH3)20 BE. ga sans nant TIS-BB ios. daha e <r. -14 1277©°d |1.24102° |1.302?° d 
(—12) 

Q e501 |—,—,chloro-...... CICH OCH aes cree ae SOSA Ene oiewecnss —103.5 |59.157°° |1.06052° |1.39742° | d 
e502 |—,—,1,1’-dichloro- CICHOCHECIE. sana ESA9G6 Eee oi —41.5 1047°° 1.32835 1.435?! d 
503 |—,—,1,1,1’,1'- Benzhydryl ether. 350.47 |mel (bz) 110 S1S745d oil? Stemware | oe. aero i 

tetraphenyl- (Cs5Hs)2>CHOCH(C,H;), 26715 
C504 er 1 Ttrieg | nnctng.c tyne kt) Rae 316.45 |cr (peth) 108.6. PO Roa unne. Pte le ceca i 
2-tolyl- 
e505 |—,1,1’-dinaphthyl. . |a-Naphthyl ether. 270.34 |If(aloral-eth) |110 8025230 een eees [ki cartes i 
Ci oHFOC, oH 
€506 |—,1,2’-dinaphthyl. . |a, 6’-Naphthy] ether. 270.34 |nd (aloral-eth) |81 6415) ease A [eae vere oe i 
CioHFOC, oH§ 
e507 |—,2,2'-dinaphthyl. . |'-Naphthyl ether. 270.34 {nd or If (al) 105 B50! de be ceca (nernghee i 


CioH50C, oH§ 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-300 


Solubility 


eee Re Density Se 
w 


Ref. 
: other 
BASS solvents 


BI’, 396 
B1?, 402 
B1°, 1638 


B1, 401 


B1?, 473 
B1, 725 
Bi’, 311 
B1+, 1308 
B1°, 1361 
B1?, 674 
B1°, 1349 
B2, 210 


B97, 108 


B1, 625 


B1, 607 
B1?, 676 


B1?, 674 


B13, 1349 


B6?, 150 


B6?, 445 


B6’, 450 


B1?, 681 
B17’, 116 
B1°, 1683 


BI, 467 


B1°, 1656 
|B1,675 
B1°, 1459 


B1*, 1470 


BI‘, 1188 


B1°, 1192 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula Mol. form. 
wt. specific rotation 
and 4,,,, (log «) 
E ji 
ther 
Q e508|—,dioctyl ........ Octyl ether DAZ AS ace ates eheisisinlerety 
CH;(CH2),0(CH;),CH; 
Q e509| —,dipentyl ....... Amylether. st i ee Pees 
\ CH;(CH;),0(CH,)4CH3 
Q e510} —,diphenyl ....... Phenyl ether... torniitie.. 2 170.21 | mel, rh 
4"! 265 (3.20), 
272 (3.28), 
279 (3.23) 
—|—,—,amino-...... see Aniline, phenoxy- 
Q e511| ——,4-bromo-. .. .| C,,HoBrO. Seee510 ....... 249.11 | A*'272 (3.18), 
279 (3.18) 
e512|—,—,4,4’-dibromo- |C,,H,Br,O. Seee510....... 328.03 | If (al) 
A" 273 (3.26), 
280 (3.26), 
290 (3.18) 
e513|—,—,4,4’-dichloro- |C,,HsCl,O. Seee510....... 239.11 |nd (al) 
e514 |—,—,2,2’-di- o-Diphenol ether. 202.21 |nd (w) 
hydroxy- 2,2'-Oxydiphenol. 
C,2H,00;. See e510 
e515 |—,—,4,4’-di- p-Diphenol ether. 202.21 |If (wor to) 
hydroxy- 4,4'-Oxydiphenol. 
C,2H,00;3. See e510 
e516 |—,—,2,2’-di- o-Anisyl ether. C,4H,,0;. 230.27 |pl (lig) 
methoxy- See e510 
e517 |—,—,2,3’-di- C,H O03. SeeeS10.3-.2.... 230.27 |pr (bz-peth) 
methoxy- 
e518 |—,—,3,3’-di- m-Anisyl ether. C,4H,4,03. 230.27 |pa br liq 
methoxy- See e510 fore 275i(3.6) 
e519 |—,—,2,2’-dinitro-. . |C,,H,sN,0;. Seee510...... 260.22 |pl or nd (al) 
e520 |—,—,2,4-dinitro- ..|C,,H,N,O,. Seee510...... 260.22 |pl (al), nd 
(al-ace) 
22! 293 (4.15) 
e521 |—,—,2,4’-dinitro-. . |C,,H,;N,0,. Seee510...... 260.22 |nd (al) 
e522 |—,—,2,6-dinitro- .. |C,,H,N,O;. Seee510...... 260.22 |If(al) 
e523 |_,—,,3,4-dinitro- .. |C,,H,N,0,. SeeeS510...... 260.22 |pa ye lf 
e524 |—,—,,4,4’-dinitro-.. |C,,H,N,0,. Seee510...... 260.22 |ye nd (al), pr 
(bz) A"'218 
(4.20), 301 
(4.33) 
e525 |—,—,,2-methoxy- .. |C,3H,,0,. Seee510........ 200.24 |cr (MeOH), 
nd (lig) 
Q e526 |—,—,2-nitro- ..... C,,H,NO3. SeeeS10....... 215.21 lye liq 
A"'255 (3.79), 
315 (3.45) 
Q e527 |—,—,4-nitro- ..... C,,H NO;. SeeeS510........ 215.21 |pl (peth or 
MeOH) 
A*' 303 (4.06) 
e528 |—,dipropyl ....... Propyl ether. LODE i eka tees 
CH,CH,CH,0CH,CH,CH, 
e529 |—,—,,1,2-dichloro- . |CH;CHCICHCIOC3H3 .... 171.07 |............. 
e530 |—,—-,1,3-dichloro- . |CICH,CH,CHCIOC,H3 ... 1171.07 |............. 
e531 |—,—,2,2’-dichloro- }|CH;CHCICH,OCH,CHCICH; ~ |............. 
171.07 
e532 |—,—,3,3’-dichloro- |Cl(CH,),;0(CH;)3;Cl....... 1707 Niousree Bitiase ste arses 
© e534 |—,ethenyl ethyl. ... |Ethyl vinyl ether. Pie Ae icdsteae ae 3: sa: 
C,H,OCH:CH, 
Q e535 |—,—,2’-chloro-. ... |CICH,CH,0CH:CH, ..... 106:55-||:tntcwiettas.s>.0.¢ 
e536 |—,—,1,2-dichloro- . |C,H,OCCI:CHCl......... 141.00 | ecatteiiresas:3% 
Q e537 |—,ethenyl isobutyl . |Isobutyl vinyl ether. LOOMG. |. SS Aasescc 
(CH,;),CHCH,0CH: CH, 
Q e538 |—,ethenyl isopropyl |Isopropy]l viny] ether. 86.141 7 tices seis 
(CH;),CHOCH: CH, 
Q e539 |—,ethenyl methyl . . |Methoxyethene*. Methyl 58.08 We sractcversissstewwie's 
vinyl ether. CH,;OCH: CH, 
e540 |—,ethenyl phenyl .. |Phenyl vinyl ether. 120.16 |A°” 225 (4.3), 
C,H,OCH:CH, 271 (3.2), 
274 (3.0) 
e541 |—,ethylethynyl. ... |Ethoxyacetylene. TOO8 Ws sta xn etna 
C,H,O0C:CH 
C542 Pe CUM Y LMP UEYD 5d cial aha’ 512 cays) dieye'-0d ove (aleseyesexe ders ty oes Ce eeaee nett dcr etc 
e543 |—,ethylheptyl..... CH,(CH;).OC,Hs......... VAM 2G Misia dexiscipieislenere 
e544 |—,ethylhexyl..... CH;(CH;),OC,Hs......... PSO 2 Sut tyes oraraiaraaye 


ies Be Density 
—69 1907°° 0.78333° 
7012 
26.84 257.937%| 1.07487° 
1728 
18.72 310.147°°) 1.42083° 
163'° 
60.5 338-40 1.8 (so) 
30 1.12312° 
2s walle Sc ectertuf eee avs 
16567 + Wecacaence Pelee sins 
79-80 {330-1 |........ 
S54). 11326297 °°R 5 ees 
PUG gm Ue sheers oe ee 
Tlie 0) 1230=S02 NAR aes 
DOSES S Ay Se yaseroretert |freweereee are 
99=] OOM A Picterctcccs-, Prrothet aia-s 
SOR eee eared c:caleem here 
144,(cor). fe so5s250 bas Rha ss 
T9ee A288 Pair ates 
< -—20 
61:6), | 188-90? } fe. 852 2... 
fr =122) |9176° 
HHRBWEL A Wee 112972 
goal aha Vee1272 
We Re aUe 1.1092° 
Pie eres 2USite 1.14038 
90.5'! 
—115.8 |35-678° |0.75893° 
ets 1087°° 1.04753° 
—112 
—122 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-301 


Np 


1.432779 
1.41197° 


1.578775 


1.38097° 


1.4471° 
1.44767° 
1.44677° 


1.41587° 
1.37677° 


1.43787° 
1.4558"’ 


1.39667° 


1.384070 


1.3730° 


1.522420 


1.37967° 


1.452320 
1.4111?° 
1.40087° 


Solubility 


BEeo 


other 
solvents 


aas 


aao 


MeOH, 
lig s’ 
chl, aas 


glycol, 
glycerol 6 


os Vv 
glycol, 
glyceroli 


Ref. 


B1, 419 
B12, 417 


B6, 146 


B6?, 185 


B6?, 185 


B6?, 176 


B6, 773 


B6, 845 


B6, 773 
B67, 816 
B67, 816 
B6, 219 


B6?, 242 


B62, 222 
B6?, 245 


B6', 127 
B6?, 222 


B6*, 781 


B6?, 222 


B6?, 210 


B1?, 367 
B1', 334 
B1?, 690 
B1?, 370 
BI’, 370 
B1°, 1857 


B1*, 1859 
Bi’, 780 


B1*, 1862 


BI, 1859 


B1°, 1857 


B1°, 1682 


No. Name 
ther 
e545|—,ethyl isobutyl .. . 
e546|—,ethyl isopropyl . . 
e547|—,ethyl methyl... . 
e548} —,—,1'-bromo-... . 
e549| —,—,1-chloro- ... . 
¢€550| —,—,,I'-chloro-. . . . 
e551|—,—,2-chloro- ... . 
e552| —,—,1'-diethyl- 
amino- 
—|—,—,2-methyl- 
amino- 
e553|—,ethyloctyl...... 
e554|—,ethyl pentyl. .... 
e555|—,—,1-chloro- ., . . 
e556|—,ethyl phenyl, 2- 
bromo- 
e557|—,ethyl propyl ... . 
e558|—,—,1-chloro- .... 
e560] —,—,2',3’-epoxy-. . 
e561| —,ethyl 1-propynyl. 


e562| —,ethyl 3-propynyl 


e563|—,ethynyl methyl . . 


e564| —,ethynyl phenyl . . 


e565|—,ethynyl propyl . . 
e566| —,furfuryl methyl. . 
e567| —,2-furyl octyl 


e568} —,2-furyl phenyl. . . 


e569) —,heptyl methyl . . . 
e570| —,heptyl phenyl .. . 


—|—,—,4’-hydroxy-.. 
e572| —,hexadecyl phenyl 
e573) —,hexyl phenyl... . 
e575| —,isobutyl methyl. . 
e576| —,isobutyl propyl . . 


e577| —, isopropyl methyl 
e578 | —, isopropyl! propyl. 
e579 | —,methyl 2-octyn- 
1-yl 

—,methyl pentyl . . . 
—,methyl propyl. . . 
—,—,1-chloro- .... 
—,—,2’,3'-dibromo- 


e580 
e581 
e582 
e583 


e585 
e586 
e587 


—,—,2',3'-epoxy-. . 
—,1-naphthy] pentyl 
—,2-naphthyl pentyl 


—,octyl phenyl .... 


Ethionic acid, 
anhydride 


Ethyl acetate...... 
Ethyl acetoacetate . 


Ethyl alcohol. ..... 
Ethylamine* ...... 
Ethyl cellosolve.... 
Ethylene ......... 
—|Ethylene bromide . . 
—| Ethylene bromo- 
hydrin 
—| Ethylene chloride . . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


(CH;),CHCH,0C>Hs...... 102.18 
(CH;),CHOC,H; ......... 88.15 
CHLOG Hiatt oa.so siete eins 60.10 
BrCH OC Hs ance ncn ee ele 139.00 
CH,OCHCICHS eo. eee 94.54 
(e\(@lF {01 e4 > Pel aedocnoenc 94.54 
CH;OCH,CH;Cl.......... 94.54 
(CH;CH,),NCH,0C,Hs ...| 131.22 
see Ethane, 1-ethoxy-2- 
methylamino- 
CH;(CH,),0C,Hs......-.. 158.29 
Amylethylether. 116.21 
CH;(CH,),0C,H; 
CH;(CH,)4OCHCICH; ....| 150.65 
G,H;OGH.CH>Br;.....2.1-.< 201.07 
GH,CH,CH,OG;Hs.-~.....- 88.15 
G,HAOCHCICHS. inc. cuee 122.60 
Se a ae eETAV oe Melee eo divgerays 102.13 
Ethoxymethylacetylene. 84.13 
CH,C:COC;H,; 
Ethyl propargyl ether. 84.13 
C,H;,0CH,C:CH 
Methoxyacetylene. 56.07 
CH,;0C:CH 
Phenoxyacetylene. 118.14 
C.sH;0C:CH 
Propoxyacetylene.......... 84.13 
CH;CH,CH,0C:CH 
euereanese aicianie aie resi isu everett ele 112.14 
Seleleee ect ately tts epics aie 196.29 
SPREE AL Se WA WOE TCI 160.18 
GH3(CH,);OCH, «..<n-k 130.23 
GH (CH) ;OCG.H.. ca emie 192.31 
see Phenol, 4-heptoxy- 
Cetyl phenyl ether. 318.55 
CH;(CH,),;0C,.Hs 
CH;(CH,),OC,Hs........- 178.28 
(CH;),CHCH,OCH,...... 88.15 
(CH,;),;CHCH,0CH,CH,CH, 
116.21 
(CH) -CHOGH, -cas een 74.12 
(CH;),CHOCH,CH,CH; ..| 102.18 
CH,0CH,C:C(CH;),CH;3 . . | 140.23 
CH;(CH;),OCH3 2 i4* > 102.18 
CH;CH,CH,OCH,........ 74.12 
CH;CH,CH,0OCH,Cl...... 108.57 
CH,;,CHBrCHBrOCH,..... 231.94 
Epimethylin. 88.12 
CyoHSO(CH>),.CHawe nance 214.31 
C,oH0(CH,),CH3........ 214.31 
C,H,O(CH;),;CH3.420) aes 206.33 
Carbyl sulfate. 1,3,2,4-Di- 188.18 
oxadithian 2,2,4,4- 
tetroxide 
see Acetic acid, ethyl ester 
see Butanoic acid, 3-oxo-, 
ethyl ester* 
see Ethanol* 
see Ethane, amino-* 
see Ethanol, 2-ethoxy-* 
see Ethene* 
see Ethane, 1,2-dibromo-* ... 
see Ethanol, 2-bromo-* 
see Ethane, 1 ,2-dichloro-* 


Color, 
crystalline 
form, ee 
specific rotation 
and A,,,, (log «) 
Malavetaaletecle.c\o.0 12.5 
Ric lerdiaie cts satay si 39 
Ro cers AASOD <-79 
dae Haueiece vieies —36 
A224 (4.06) || iis ceca 
If (al) 41.8 
ee ee ee -19 
nd (al) 30 
If (al) 24.5 
Sepnsea es he 8 
diq ca. 80 


b.p. Density 
td @ 
fe 0.7512° 
63-4 0.72025 
10:87*° 11072528 
10974° 1.44022° 
72-3754, |\0.99023° 
8375> 1.03729 
92-3 1.03453° 
3672) AN: Se eee. 
76'! 5 
186.37°° | 0.78473° 
74° 
119-20 |0.76222° 
63-6° 0.92002° 
240-S0d|........ 
125-3074 
63.67 | 0.73863° 
112-573! | 0.93222° 
6d 
12878? 0.97007° 
847°° 0.82763° 
g276° 0.83263° 
Ssq7ea 0.80013° 
61-225 1.06143° 
43-4'° 
75 0.80803° 
131—37°° | 1.01632° 
129-30! | 0.921438 
105-6'® | 1.10103? 
15176 | 0.786918 
267 0.917813 
128-307 
200! 0.8434%? 
24076° 0.91742° 
13072 
587©°(cor) 0.73113° 
105-67?° | 0.75492° 
32/5722 | |0:72375° 
83 0.73703° 
as 0.83702° 
99-1007°°| 0.767!9 
38.979 10.7382° 
10976° 0.98842° 
18576° 1.8320}? 
g4is 
115-8 0.98907° 
3227160 eT ek eee 
FeSO Ae Qocrtne 
(327.5 
cor) 
1591 
2857°° — 10.913 918 
164-77° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-302 


1.41277° 
1.3927?° 
1.42187° 


1.3695?° 
1.40137° 


1.4320?° 
1.41307° 


1.40397° 
1.3812?° 
1.5125?° 
1.39352° 


1.45707° 
1.452078 


1.541873 
1.40737° 
1.49127° 
1.4556*? 


1.49217° 


1.385275 


1.35767° 
1.3767! 
1.43807° 


1.385519 
15357920 
1.41257° 
1251232° 


1.4320?° 


1.5587°° 


1.487579 


Solubility 
other 
Me ae solvents 


Ref. | 


BL, 1559 
B1°, 1458 
BI, 1288 | 
B1?,647 | 
BI, 2654 
B1?, 645 
BI’, 335 
B4?, 598 


B1°, 1708. 


B1°, 1602 


B1*, 1414 
B1, 607 


B17, 105 
B1°, 1969 


B1?, 504 
BI’, 1968 
B6, 145 
B1°, 1969 


B17?, 114 


B6, 144 
B6?, 146 


B1?, 1559 
B17, 410 


BI’, 1458 
B1?, 381 
B1°, 1996 


B17, 417 
B1°, 1413 
B1', 305 
B1°, 1428 


B17, 104 
B6°, 2925 
B6°, 2973 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS i 


Synonyms and Formula 


Mol. 
wt. 


Ethylene chlorohydrin 


Ethylene chloro- 
hydrin 
Ethylenediamine . . . 
Ethylene dicyanide . 
Ethylene fluoride. . . 
Ethylene fluoro- 
hydrin 
Ethylene glycol .. . . 
—,monoallyl ether . 
—,monoethyl ether 
Ethylene iodide .... 
Ethylene iodohydrin 


Ethylidene acetate. . 
Ethyl vanillin 


—,bis(1-hydroxy- 
cyclohexyl)-* 


—,hydrochloride . . 


—,hydrochloride 
(dl) 
—,lactate (d/) 


Euxanthic acid .... 


see Ethanol, 2-chloro-* 


see Ethane, 1 ,2-diamino-* 
see Succinic acid, dinitrile 
see Ethane, 1 ,2-difluoro-* 
see Ethanol, 2-fluoro-* 


see 1,2-Ethanediol* 

see Ethanol, 2-allyloxy- 
see Ethanol, 2-ethoxy-* 
see Ethane, 1 ,2-diiodo-* 
see Ethanol, 2-iodo-* 
see Ethane, 1,2-epoxy-* 
see 2-Imidazolidone 


see Ethyl, diethyl 

see Acetaldehyde, diacetate 

see Benzaldehyde, 3-ethoxy- 
4-hydroxy- 


Acetylene. Ethine. HC:CH .. 


Bromoacetylene. Ethyny! 
bromide. HC:CBr 


Chloroacetylene. Ethyny! 
chloride. HC:CCI 


BrC:CBr 
cic:CCl 


C,5H,,NO,.HCI. See e604. . 


CisH2,NO;. 


Betacaine. 
C,;H2,NO,. See e606. 
C,sH2,NO,. See e606 


C,;H,,NO,.HCI. See e606. . 


369.89 
247.34 
247.34 
247.34 


283.80 


C,,sH,,NO,.CH,CH(OH)CO,H. 


See e606 
see 1,8-Cineole 
5-Allylguaiacol 


C,,H,,0;. Seee611 


see Benzoic acid, 5-allyl-2- 
hydroxy-3-methoxy- 


Eupittonic acid. C,,;H,,Q,... 


C,9Hi.0 


see Xanthone, 1,7-dihydroxy- 


. |see Benzophenone, 2,2’,5,6'- 


tetrahydroxy- 


470.48 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


nd (CCI,) 


rh nd (lig) 


mcl pr or pl (al) 
A™* 270 (4.4), 
280 (4.5), 
290 (4.4), 
298 (4.4) 

cr (al) 


pr (eth or al) 


pl(w +1), pr 
(MeOH +2) 
pr (peth) 


pl (peth) 
pr (peth) 
pl(w) 


wh pw 


cr (hx) 


pl (al) A'*° 
229.5 (3.81), 
278 (3.45), 
281.5 (3.48), 
287.5 (3.34) 


nd (al-eth) 
Aio% uc 
560 (4.43) 

yend (w +1) 
(a) — 108 
(+1w) 


76 (exp) 
exp 


32-3748 


70-1 (78) 


57-8 


1.06522° |1.54057° 


1.08062° |1.5205?° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-303 


es ae 


other 
solvents 


B1°,919 


BS?, 568 


B21?, 13 
B21?, 14 
B21?, 13 


B21?, 13 


B6?, 921 


B6°, 5029 


alk s (bl) 
alks 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS 1 


Synonyms and Formula 


No. Name 


Color, 
crystalline 
form, 


specific rotation 


m.p. 
Re 


and A,,,. (log «) 


Evernic acid 


e615|Evernicacid....... Orselinic acid 4-everitate. 
Lecanoric acid monomethyl 
ether. C,,H,.0;. 
—|Everninic acid ..... see Benzoic acid, 2-hydroxy- 
4-methoxy-6-methyl- 


e616 |Evodiamine (d) ... . |Rhetsine. C,,H,,N30. 


e617 |—,hydrate(d)..... C,.H,,N;0.H,0 
—|Exaltone......... see Cyclopentadecanone* 


nd (w or ace), 
pr (al) 


yesh If (al) 
[a]b5 +352 
(ace, c =0.5) 
pl (al) 


170 


— 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-304 


th other 
Lae solvents 


epeheloyictate B10?, 274 

chl,aad | B26, 103 
pethi 

sahocaomerg |B242, 72 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


247.30 


259.27 


229.24 


204.36 


Color, 
crystalline 


form, 
specific rotation 
and A,,,, (log e) 


nd (bz, dil al 
or peth) pl 
(AcOEt) 

pym, oct (al) 
2"! 244 (4.43), 
320 (3.90), 
331 (3.90) 

pr (al) 
A! 238 (4.76), 
370 (3.89), 
332 (3.88) 


142 


(CH3)2C:CH(CH,),C(CH3):CHCH,CH:C(CH;)CH:CH, 
CH:CHC(:CH,)(CH2),CH:C(CH3)(CH2)2CH:C(CH3), 


204.36 


(CH,),C:CH(CH,),C(CH3):CH(CH,).C(CH3):CHCH,0H 


No. Name Synonyms and Formula 
Fagaramide 
fijbagaramide >... <5. \.| Se. dy teats cahceceie costae 
f2| B-Fagarine........ Skimmianine. C,4H,,;NO,. 
f3| y-Fagarine........ Haplophine. C,,H,,NO;. 
f4| a-Farnesene....... 3,7,11-Trimethyl-1,3,6,10- 
dodecatetraene. 
f5 | B-Farnesene....... 
© f6| Farnesol 
(trans, trans) 
Defi ae enchemie(d)).\- his |ite scp wekcsap saisieatersehess 
BSN — (AI) ss) sparets;« oso Isopinene. C,;oHi¢. Seef7... 
BO (1) ree eres cite. CBr s CARY 7D) Beene oe ad 
Q £10) Fenchone(d) ...... d-2-Fenchanone. d-1,3,3- 
Trimethylnorcamphor. 
PH ——— (AL) soa ie asap sso he < GipH-O. See flO... <4... - 
£12 | =) cagtbaates sss. s.chet Grobe O: SeefilO..oc-n4-. - 
OfisiRenchylaicohol | |] jes.4. dessotieicdiescccgsss 
(dl) 
—|Ferulaldehyde.... . see Cinnamaldehyde, 4- 
hydroxy-3-methoxy- 
—|Ferulicacid....... see Cinnamic acid, 4- 
hydroxy-3-methoxy- 
—|Filicinic acid ...... see 1,3,5-Cyclohexane- 
trione, 2,2-dimethyl- 
f 15) Filixic acid BBB... . | Filicic acid BBB. Filicin. 
—) Fisetin i355 <1. see Flavone,3,3’,4’,7- 
tetrahydroxy- 
f16|Flavaniline........ 2(p-Aminopheny]) lepidine. 
Qf17|Flavanone........ 2,3-Dihydro-2-phenyl-1,4- 
benzopyrone. 4-Oxo-2- 
phenylchroman. 
Qf18|—,4’-methoxy- Hesperetin. 
3’,5,7-tri- Ci6H 140. See f17 
hydroxy- 
Q £19) —,3’,4’,5,7-tetra- Eriodictyol. 
hydroxy- C,5H,20.. See f17 
—|Flavianicacid ..... see 2-Naphthalenesulfonic 
acid, 5,7-dinitro-8- 
hydroxy- 
—| Flavinium, see Pelargonidine, chloride 
3,4’,5,7-tetra- 
hydroxy-, chloride 
—|Flavol............ see Anthracene, 2,6- 
dihydroxy- 
Q £20) Flavone.......... 2-Phenyl-)-benzopyrone. 
2-Phenylchromone. 
f21|—,6-bromo-....... C,;H,BrO,. See f20........ 
f22| —,5,7-dihydroxy-. .| Chrysin. C,;H, 0.4. 
See f20 
f23| —,5,7-dihydroxy- | Acacetin, C,,H,,0O,. See f20 
4’-methoxy- 
f24| —,5,7-dihydroxy- | Oroxylin-A. 
6-methoxy- C,.6H,2.0,. See f20 


222.38 


652.70 


|234.30 
224.26 


302.29 


288.26 


222.25 


301.15 
254.25 


284.27 


284.27 


2" 215 (3.30), 
235 (2.65), 
325 sh (0.45) 


[a]é° —43.8 


[a]%° + 66.9 (al) | 6 


{MeOH 288 
(1.34) 

[al?? —66.94 
(al) A285 
(1.32) 


—18to 
—16 
5 (8.5) 


cr (AcOEt-ace) 


pr (bz) 

nd (lig) 
A*! 252 (3.94), 
320 (3.53) 

pl (dil al +4w), 
pl (AcOEt) 


pa br nd (dilal 
+1.5 wor dil 
aa +2.5w), pl 
(al) AMe°# 250 
(3.28), 292 
(4.24) 


nd (lig), cr 100 (97) 
(30 %al), 2%! 
252 (4.33), 
295 (4.41) 

nd (al) 

pa ye plorpr 
(MeOH), nd 
(sub) 4°! 270 
(4.46), 318 
(4.08) 

pa ye nd (al) 


191-2 
275 


261 


ye nd (al) 


ee Density 
129-32!? | 0.84102° 
121-2? |0.83632° 
160'° 0.884627° 
120° 
155-6 0.86602° 
154-6 0.86603° 
158.5— 0.86702° 
8.8 
193.576 |0.94653° 
802° 
193-4 0.950143 
712-3}? 
192-4 0.9487° 
we 2O2=3 | pe AE. 
6201 
USSAAT IS ho oxi pee 
ts tee ee eens se 
2059-004 
SsuD) 8 Ise encees 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-305 


n 


1.48367° 


1.489970 


1.48777° 


1.47137° 


1.4705?° 
1.4713?° 


1.46237° 
1.4702?° 


1.46367° 


Solubility 


Ce toon (Bae 
S |} 50) | 
st. is 
Ss i/fs 
Sues 
Vi eS" 55 
ole a eS 
co} s]|s 
coo| s| s 
Vv Vv Ss 
Vallis hes 
Will ivell, ‘s 
viv 
i 6 
da’ 
St ligand. 
Bealls as s 
NS 
SSS 
Ss} {| #2 || 35 
“yeu (baal tera 
Seon ES 
6 
6 i Vv 
s' 
82 eS rs 


s | pethi 
AcOEt s* 


.|chlvaas 
Oss 
.|OSs 


s |CS,,chl, 
xyls 


6 |chlé 
dilalk s 


.| dilalks 
os 6 
aas 


6 |CS,,chld 
aas* 
lig 5 


5 | ACOEté 
alk s lig 6 
s" |alks 
aas 


D | samy | Ref. 
i 1 ' b other 
E ace} 021 solvents 


B19?, 299 


B27, 134 


C51, 
4402 


B1°, 1067 


BI, 1067 


BI>, 2040 


J1952, 
3102 


B22, 469 
B17?, 387 


B8?, 580 
B187, 204 


B8, 543 
B18?, 204 


B17’, 395 


B17, 373 
B18?, 97 


B18°, 173 


J1936, 
591 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Color. 
crystalline 
form. 
specific rotation 
and A,,,, (log «) 


No. Name Synonyms and Formula 


SS 
mp: Density 
c other 
solvents 


OQ £25) —,3-hydroxy-..... Flavonol. C;;H:903. See f20 | 238.25 |payend(al, |} 169-70) |[....... [eee eee [eee eee fone] SP [eee] eeepc} acces cens 
MeOH) 2" 
240 (4.30), 
307 (4.25) 
—|—,7-methoxy- see Rhamnetin 
3,3’,4’,5-tetra- 
hydroxy- 
£26] —,2’,3,3’,5,7- CysHi00,.Seef20......... : yend(ga-+ 37300 PDair cle ae [ate eciee | OM) SUT TNR ial nee 
pentahydroxy- 1.5w) AMeo# 
262 (4.5), 
365 (4.3) 
Q £27| —.2’,3,4’,5,7- Morin. C,,H,90,. Seef20 .. pa yEN (+ Lw,/ 3034 fi esescaveverche Pests vite «ole witha orate CS,iaaé 
pentahydroxy- dilaa) A"'265 | (286) alk s 
(4.24), 273 
(4.24) 
f28|—.,2’,3,5,5’,7- GisH}.O>. Seef20. 0.0.0. red-ye cr (dil cl a een, (ee POI eed Mee 
pentahydroxy- al +1w) 
2 £29] —,3,3’,4’,5,7- Quercetin. Meletin. ye nd (dil al + MeOH 6 
pentahydroxy- Sophoretin. C,;H,.0,. 2w) A" 256 Pys 
Seef20 (4.32), 301 aas 
(3.89), 373 
(4.32) 
£30] —,3,3’,4’,7,8- Cy5H 1 90,. Seef20......... i Yond (Gil al. [308d Perarsrevererels Pe terwtatorc oifln meen cere Py EA ed eer ca 
pentahydroxy- Iw) 
31|—,3,3’,5,5’,7- GH ,OssSeef 20 << 0c Dalyend® | 300 foc. cee Pevccei ee |ocoswe se) ecellecsl[cell ate ————— 
pentahydroxy- 
f32|—.3’,4’,5,5’,7- Tricetin. C,;H, 007. See 20 . yend(dilal+. |>330d [........)..000. +.) «:cuetensree |e] eon i A tea 
pentahydroxy- w) 
£33) —.2’,3,5,7-tetra- Datiscetin. C,,;H,90,. pa ye nd (al, fa PAP a echo h gic ovete-c alba asevatetcinte . | os, alk, co: 
hydroxy- See f20 aq aa) sulfs 
Q £34|—.3,3’,4’,7-tetra- Fisetin. C,;H1.O¢. It ye nd (dil al peth 6 
hydroxy- See f20 +1w) 
£35| —,3’,4’,5,7-tetra- Luteolin. C,;H, 0,.- ye nd (dil al + alks 
hydroxy- See f20 Iw) 4"! 256 con sulfs 
(4.20), 355 
(4.25) 
2 £36| —,3,4’,5,7-tetra- Kaempferol. C,,;H,.0.¢. yend (ak +iw) [276-8 9 [isccs baoficcsech o> hecau deem chi éaas" 
hydroxy- See f20 (aa) A*'235sh alks 
(4.15), 273 
(4.20), 320 sh 
(3.72) 
£37 |—,4’,5,7-tri- Apigenin. C,,;H, 0s. ye nd (Py-wor Pys 
hydroxy- Seef20 w, +4w), If dil alk v 
(al) ater) con sulfs 
269 (4.30), 
335 (4.32) 
£38 Baicalein. C,;H,,O;. See f20 yepr(al;  . 1264-Sd0t)s2o ink |... eek ai: [fe pene AcOEts 
MeOH or aa) alk s(og- 
A"! 276 (4.42), red) aas* 
324 (4.18) chlé 
—|Flavopurpurin..... see 9,10-Anthraquinone, 
1,2,6-trihydroxy- 
£39|Floridoside ....... Glycerol-2-a-D-mono- pr(al) «= BG Tibe We Rite a Dig cee cce Pic eee te TIN = ANAC Pernt] total en 
galactoside. [aJp + 15.1 (w) 
Qf40|Fluoran.......... 9-Hydroxy-9-xanthene-o- nd (al +2 al) Se Tre SN Rohs Vye, ccs4_obena © felerereteverere con sulfs 
benzoic acid lactone. 
£41|—,1,6-dihydroxy-..|C,.H,,0,. Seef40......... yond — 280 RRR. ofa Pa ce cles fat caameulls s ofan elflsre © fetal Recent an 
£42|—,2,6-dihydroxy-..|C..H,,0,.Seef40......... yend(al) —«-_— FETT neice cle ec nce le oe J ewieureltenells Ais HNCIONC Doty 50s tatulltctets ann 
£43) —,3,5-dihydroxy-..|C.oH,,0,.Seef40......... ye-grmd(aa) [179 iccrcisiceale [lo ciee eee ellie ieee: ateleyhereteylls fort OMe | tava erect aneaenennn 
Q £44] Fluoranthene...... 1,2-Benzacenaphthene. Idryl. pa ye ndor pl i chi, CS, s 
(al) 4°” 237 aas 
(4.75), 254 
(4.22), 263 
(4.18), 277 
(4.41), 288 
(4.73) 
 £45|Fluorene ......... 2,3-Benzindene. Diphenyl- If (al) 293-5708 cs, 
enemethane. AS"! 266 (4.3), CCh s, 
290 (3.8), tos, v" 
301 (4.0) aa, Pys,v" 
MeOH 6 
2 £46 . | N(2-Fluorenyl) acetamide. nd(50'SZalor |194 Dima WAroary ct. |:otscrc nice! [law eratelsis's aas 
C,5H,3;NO. See f45 50 % aa) 
A*' 287 (4.4), 
300 sh (4.2) 
f47|—,9-acetamido- ...|C,,;H,,NO. Seef45........ nd(aa)- 4262 «HANIA L R[F Nae ree eilreeittares +. [...]-..]consulfs 
£48|—.2-amino-....... CyisHy,N. Seef45.......-.. loplornd.}._—s 132-2) . Wisc eieb bers am ocnbeuadase i {| s | 8 [.).. Ji. feneuennen 
(dil al) 
A*' 287.5 
(4.32), 315 sh 


(3.94) 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-306 


B17’, 498 


B18?, 235 


B18, 239 


2055 
B18?, 236 


B18, 250 

B18?, 239 
B18', 423 
B18?, 214 
B187, 216 


B18?, 212 


B18?, 214 


B18?, 172 


B18?, 172 


3878 
B197, 173 


B19?, 247 
B19?, 247 
B19, 248 
E14s, 54 


E13, 25 
B12, 
1331 


B12?, 781 
Bi2?,779 


No. Name 


Fluorene 
£49 


f50| —,1-amino-9- 

hydroxy- 

—,2-amino-9- 

hydroxy- 

£52] —,4-amino- 
9-hydroxy- 

f53|—,9-benzhydryl- 
idene- 


f51 


Q £54|—,9-benzylidene- . . 


Q £55| —,2-bromo-....... 


Q £56|—,9-bromo-....... 


£57|—,9(3-bromo- 
benzylidene)- 
£58] —,9(4-bromo- 
benzylidene)- 


£59 | —,9(2-chloro- 
benzylidene)- 
£60} —,9(3-chloro- 
benzylidene)- 
f61|—,9(4-chloro- 
benzylidene)- 
f62|—,9-cinnamyl- 
idene-(trans) 


£63|—,2,7-diamino-. .. . 


f64| —,2,7-dichloro-.... 
£65| —,9,9-dichloro-.. . . 


f66| —,1,8-dimethyl- 
9-(2-tolyl)- 
Q £67) —,2-hydroxy- 


Q £68) —,9-hydroxy- 


f69| —,9-hydroxy- 
9-phenyl- 


£70} —,9-methyl- 


f71| —,9(2-methyl- 
benzylidene)- 


£72| —,9(4-methyl- 
benzylidene)- 


f73|—,9-methylene- .. . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


C,3H,,N. Seef45.......... 181.24 
CysHigNO:. See f4Sicucns: as 197.24 
Cy3H,,NO. Seef45 ........ 197.24 
C,3H,,NO. Seef45 ........ 197.24 
B, B-Diphenyl-a,a- 330.43 
biphenylene ethylene. w,w- 
Dipheny! dibenzofulvene. 
C26Hi,- See f45 
«w-Phenyldibenzofulvene. 254.34 
CroH 14. See £45 
GH Brisee f45in.- ees. tt 245.13 
G},H Br Seef45 2-522 -eee 245.13 
GroliisBrseef45 enact 333.24 
CyoHisBr. Seef45......55..- 333.24 
Gola ClSeef4S: <ncetienas 288.78 
CaoHi3Cl. Seef45 ......... 288.78 
CGooH3Cl. Seef45 ......... 288.78 
Ga Hie See asiiawecta cate 280.37 
Cy3H,2N2. Seef45......... 196.26 
GyaH Clas Seefas ris i090. 235.13 
Cy,3H,Cl,. Seef45......... 235.13 
CoH; See f4S) cacets cs ae 299.40 
Gash pOuSee £45 as0.0104- 182.23 
Diphenylenecarbinol. 182.23 
9-Fluorenol. 
C,3H, 0. See £45 
Gyo, OF Stef4Siinssecrers as 258.32 
Cy Hyp See f45 2805222. 180.25 
Cee Seer 4S. cea we das 268.38 
Gye See Fass... ccs. dee 268.38 
Biphenyleneethylene. 178.24 
Dibenzofulvene. 


CisH ww. See £45 


Color, 
crystalline 


form, 


specific rotation 


and A,,,, (log e) 


nd (lig) 
A258 (4.37), 
293 (3.82), 
304 (3.79) 
dk red nd (w) 


irid nd (al) 
ye (60 % al) 


ye (bz) 
A*' 235 (4.6), 
260 (4.4), 
338 (4.0) 

If (al) 
A" 227 (4.6), 
256 (4.4), 
325 (4.1) 

nd or pl (al) 
A" 270 (4.39), 
295 (3.90), 
306 (3.98) 

(lig or al) 
A*= 241 (4.7), 
279 (4.4) 

ye nd (aa) 


ye nd (aa, 
AcOEt-chl) 
Jdiox 258 
(4.54), 330 
(4.24) 

ye nd (aa, 
MeOH) 

pa ye pror 
pym (MeOH) 

ye nd (aa, al) 


pa ye nd (aa) 
A= 240 (4.6), 
373 (4.67), 
390 sh (4.5) 
nd (w), pr (bz), 
pl (eth) 
A"! 293 (4.46), 
330 sh (3.88) 
plornd (bz) 
th pr (bz, eth) 
nd (peth) A"* 
234 (4.6), 
244 (4.62) 


If (w), nd (chl 
or 60 % al) A°” 
271 (4.33), 
304 (3.74), 
315 (3.76) 

hex nd (w or 
peth) Asull 
480 (3.30), 
660 (3.49) 

ye or col pr (lig) 
Asiox 242 
(3.22), 272 
(3.06), 280 
(3.08), 311 
(2.76) 

pr 4 263 (4.40), 
290 (3.61), 
300 (3.89) 

nd or pr (aa) 
A*' 258 (4.62), 
298 (4.21), 
312 (4.24) 

nd (aa), pr (al) 
A" 258 (4.55), 
330 (4.30) 


fe |e fm] = bite 
fw ja 


other 


a 64-5 
746-7 
(unst) 

142 

200.5—1.0 

183-4 


229.5 


1.610°° 


1.02638° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-307 


6} v 
é\v 
cen 
sels 
i 6 
ese 
Te 
ies 
iiss 
i 
i|v 
T |Pv. 
iy les 
See hese 
Ines 
s® 
i 
d"| v 
s 
ily 
56} 6 
es 
falas 
Teese 
is 


Solubility 


Sales 
Vv 
Oi ileas 
On era 
s 
St] ?v 
Sales 
Valles 
Secs 
sF|'*s 
fad RE 


s |MeOH, 
chlv con 
sulf s (gr) 


s |consulfs 
aav 

chls'con 
sulfs 


chlvaas 


. | con sulf s* 


MeOH s 
con sulfs 

con sulf s’ 
aas! 


.}con sulf s’ 
aas" 
.|con sulf s* 
ligv 
con sulf s" 
aas? 
chls* 
sulfs (og) 


chl, CCl, s 
v |osv 
con sulfs 


.| alk vaav 
ligi 


v |pethd 


s |consulfs 
(ye) aas 


s |chls 


con sulfs’ 


con sulf s* 


Ref. 


B122, 780 


B13?, 435 
B13?, 435 
B13?, 436 


E13, 37 


E13, 35 


BS?, 534 


BS?, 534 


BS', 358 


BS5?, 640 


BS", 358 
B5', 358 
BS5', 358 


E13, 36 


B13, 123 


BS?, 533 
BS?, 534 


C50, 
11293 
B6?, 655 


E13, 63 


E13, 64 


E13, 29 


BS5', 359 


BS', 359 


E13, 34 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Sl 
Density 
other 
eth} ace solvents 


Color, 
crystalline 


form, 
specific rotation 
and A,,,, (log €) 


No. Synonyms and Formula 


Fluorene 
Q£74| —,2-nitro-........ G,3H NO). Seef4s': 3.23355 nd (SO: aaor a58 9% | eishtoe| pele tsb tee | eiereverere oll Ny ] S5 51S] 
ace) 1"! 234 
(3.98), 332 
(4.25) 
{75| —,3-nitro-........ C,sHgNOzSeef4s .....5.. payend(al, [106 4, |ererernafee]bte Se cee | ee eee clin] ete] S| cee] IS” | 2: -hiectenanatetaiets E13, 48 
chl-peth) 
£76) —,9-nitro-........ CysHyNO,. Seef45........ gr-yend (al)..2 |W81=2d) jihad Bieler tees |= - 22 eae E13, 48 
If (bz) A248 
(4.6), 305 
(3.4), 340 
(4.0) 
* (aci form) 
—|—,9-0x0-......... see 9-Fluorenone 
£77|,9-phenyl- ...... CoH See l45, a nascar tan ndorit(alor 148, eeeeeet lacoste s|| Geese, E13, 29 
bz) 2"! 265 
(4.2), 292 
(3.7), 305 
(3.9) 
—| Fluorenecar- see 9-Fluorenonecarboxylic 
boxylic acid, 
9-0xo 
ETB 2 soreme=see |B || okie ectcattiecs-srel oan tas, ais ote nd (aa) jG ¢ ct) - ice IDOIooI tach fo ice E13, 114 
sulfonic acid (+1w) 
—| Fluorenol......... see Fluorene, hydroxy- 
2 £80] 9-Fluorenone..... . Diphenylene ketone. 9-Oxo- ye rh bipym (al,| 84 (86) | 341.57®° | 1.130039 | 1.6369°° E13, 77 
fluorene. bz-peth) A#°* 
258 (4.90), 
294 (3.62), 
328 (2.89), 
378 (2.43) 
O'f81|—,oxime’. «42.28. 9-Isonitrosofluorene. nd (chi-peth or [195-6 mpmeeetl<#| Seacecges |lotiiacets chls B7?, 407 
9-Oximinofluorene. bz) dilalk v 
£82)—, NORA <5 se C,3H NO. See f80......... ye nd (dil al) DESSS=2O0U eetetne ae’s: |e Mods teed B14, 113 
Q £83 ino-....... Cy\sH NO. Seef80....2.... red-vt pr (al) NK ie he AC, esl mondo teal em aceiod B147, 68 
£84) —,, NOs. 35.6643 C,3H NO. See f80......... yend(wordil | 158-9) w)dscens.-[....--22 |e eeeese] S| 8 | ee eel ot B147, 69 
al) 
£85|—,4-amino-....... C,3H NO. See f80 ......... red nd (al) T45) > OWichrdcantaaliche sto sate) eteies orate [lena B14?, 69 
£86] —,2-bromo-....... C,3;H,BrO. See f80......... yend(aloraa) (149 (oahSence nes fess |e cece E13, 83 
Adiox 262 
(4.92), 304 
(3.63), 380 
(2.76) 
£87|—,2-chloro-....... Cy,H, ClO Seef80. 20... oe. og-yend (dil |125-6 |SUbilig Pideess ae em acice-tel ion E13, 83 
al) 
£88] —,1,8-dimethyl- ...| C,;H,,0. Seef80.......... ; yer «| I9F-SeR eae GeG wal aoc siecie | ee 2s | Cé2, 
7611 
£89|—.2-nitro-........ C,3;3H,NO;. Seef80........ ye ndor lf (pa) }222—3 0) SUD ee ue | Nite BES oes [re wae cote bite E13, 85 
A*' 284 (4.46), (red-ye) 
336 (3.79) 
£90) —.2,3,7-trinitro-...|C,,H;N,0,. Seef80....... payend(aa) | 180-1 pth. b5.b50..6) os ves tue] steve < celles chl v B7', 254 
Q £91| —,2,4,7-trinitro-. ..| C,;H;N3;0,.Seef80....... payend (aa or. WL76. || Saas a. oe seal aaa ate chl vy B7?,410 
bz) A* 350 sh 
(3.9), 380 sh 
(3.5) 
£92|9-Kluorenones) — 911 ha eanre eee ec bic Og-rednditdil | 192-4 seiteaneee- ti... 4-5 cee B107, 534 
1-carboxylic acid al) 
£93|-—— amide tern or | doce ne nee escin es yend(al)  =——-| 229=30. remem kn 8] cece acd aredtaaecteccp 10 || UO |) Sece}) DS) || area eee B10, 774 
£94) —,chloride....... C,4H,ClO,. Seef92........ payend(bz) [140 = Adi diese es] cece ce | eee eee] OP ly Salers ao). er B10, 774 
£95] —,ethylester...... GyoH203:/Seef92. 2.00052: yend (dilall’ [18455 olcesmee til §...54..1 o-caevee ~ | B10, 774 
2: £96) 9-Fhuorenone= 9 || 2.20). cis ooce dacs voles os yend(aloraa) |:338°  isuba40 f])2....020.1 oss onan E13, 108 
2-carboxylic acid 
£97| —,methylester....] C,;H,903. Seef96......... yend(McOH): (18 eaamecs|| Seciccae iliac cere B10, 774 
£9819-Finorenone=). 4g 1" ||| 22.cees ade che lee coke ye (aa; MeOH) ||:299 (286) nee ates ral) cteveters aracel cetera steers E13, 108 
3-carboxylic acid 
Q:£99/9-Fluorenonme-| 6. | .c)..02 48s chow chen one ttes yend(al)) _—« |. 227. Fa ait eee Ollie a | eacsones B10*, 535 
4-carboxylic acid 
© £100| Fluorescein ...... 3’,4'-Dehydroxyfluoran. redthipri™, . ¢1314-Gidk diceee creas Ine tad s |lassoaes B19, 249 
Resorcinolphthalein. (stable form) 
ye gran 
(MeOH) 
(labile form) 
Asiex 225 (4.8), 
227.5 (3.8), 
: 490 (2.1) 
—|—,sodium salt... ..| see Uranine | 
£102) Fluorescin ....... 2(3,6-Dihydroxyxanthyl)- coloryéend (aa 125-7 gieeneiae alas ccei || acnenee B18?, 307 


benzoic acid. 


or eth) pl (bz) 
4” 490 (4.5) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-308 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


£103 


2 £104 


£105 


Q2F106 


£107 


£133 


Q £134 


Fluoroform 


Fluorophosphoric 
acid, diisopropyl 
ester 

Fluoroprene....... 

Folicacid......... 


Folinic acid (d) .... 


Formaldehyde.... . 


—., B, B'-dichloro- 
isopropyl ethyl 
acetal 

—,diethyl acetal... 


—,dimethyl acetal . 
—.,2.4-dinitro- 
phenylhydrazone 


—,dipropyl acetal. . 


—.,thio, trimer... . . 
Formaldomedone .. 


—,—,N,N-diethyl-. 


—,—,N,N-di- 
methyl- 

—,—.N,N-di- 
phenyl- 

——,N-ethyl-..... 


—,—,N(1-hydroxy- 
2,2,2-trichloro- 
ethyl)- 

—,—,N-methyl-... 

—.—,N-phenyl-... 

—,—,N-2-tolyl- ... 

—,—,N-3-tolyl- ... 


—,—,N-4-tolyl-... 
—,amidine....... 


—,sec-butyl ester. 
(dl) 
—,cyclohexyl ester . 


see Methane, trifluoro- 
(G3H;0),PORRetee. teat 


see 1,3-Butadiene, 2-fluoro- 
P.G.A. Pteroylglutamic acid. 
Vitamin Bc. C,5H,9N7O.. 


5-Formyl-5,6,7,8-tetrahydro- 
pteroyl-L-glutamic acid. 
Leucovorin. 


Methanal*. HCHO........ 


(CICH,),CHOCH,0C,H,.. 


Diethoxymethane™. Diethyl 
formal. Ethylal. 
CH,(OC,Hs)2 

Methyal. CH,(OCH;), ..... 


Dipropoxymethane*. 
CH,(OCH,CH,CH;), 
Formaldoxime. CH,;:NOH.. 


Formyl fluoride. FCHO .... 


see 1,3,5-Trithiane 


see Formic acid, amide 

see Formic acid, amidine 

see Formic acid, amide, 
N-phenyl- 

Methanoic acid*. HCO,H.. . 


HCO,CH,CH:CH;........ 
Formamide. HCONH,..... 


HCON(GC3Hs) pete cicrelss srnetere 
HGON(CH>) aicteeseiereisiararsre 
N-Formyldiphenyl amine. 
HCON(C,Hs)2 
HCONHG 3H. s-saas ea: 


Chloral formamide. 
HCONHCHOHCCI, 


HGONHGHS feiss sieve tsiecte 
Formanilide. HCONHC,H:s. 
Form-o-toluidide. N-Formyl- 
o-toluidine 
Form-m-toluidide. 
Form-p-toluidide. 


Formamidine. HN:CHNH,; . 
C;H;N:CHNHC,H;,....... 


Isoretin. HON:CHNH)..... 


. | Benzyl formate. 


HCO,CH,C,H; 
Butyl formate. 
HCO,CH,CH,CH,CH, 
HCO,CH(CH;)C2H; ...... 


A! 243 (0.28), 
255 (0.33), 
261 (0.30) 


darkens 
250d 


ye-og nd (w) 
[a]? +23 
(0.1 N NaOH, 
C=0;5) 
AwPH =13 259 
(4.51), 368 
(3.87) 

cr(w +3) 

(o]25 + 16.76 
(5 %Na,CO 3 
sol, c = 3.5) 

Aw-PH =13 287 

gas AY"? 155.5 
(4.37), 175 


248-50 d 


A288 ( —2.4) 
ye cr (al), 

pr (lig) 

Ast! 346 (4.31) 


nd (al or bz) 
2*' 257 (4.42) 


Aundil 205 


A5"* 162 (3.84), 
197.4 (3.94) 

rh (dil al) 2>* 
324 (4.22) 


mcl pr (lig-xyl) 
2°! 242 (4.14) 


pr 
nd (al) 4"! 282 
(4.34) 


Density 


Solubility 
Ref. 
other 
solvents 


0.81537° 


1.182}3  |1.4491'7 


0.83193° |1.3748'8 


1351322 


45.5760 


0.85937° 


140.57°° |0.8345° 


10915 


100.77°° 1.37147° 
50120 
83.6 


1122 


1.2203° 


0.94607° 
1.13343° 


177-87°° |0.9080'° |1.4321?5 


6815 


149-567°|0.94873° |1.43057° 


1.01119 11.4319? 


278774 dd 
176-8'7 
GiAgs) BA) |b. ORE at 
>250 


Cy. de baesor c= 
202-3747 |1.0813° 
84-51° 


1.5154?° 


0.88853° |1.39127° 


0.88463° |1.38657° 


1.00578 |1.44302° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-309 


C41, 
1233 


Am 69, 
1476 


eee Am73, 
1979 


BI’, 619 
B6?, 1244 


<p btenagianste B1?, 640 
Jucaiessheasie B17, 639 


B12, 638 
acters B15, 490 
er eae B12, 639 
mare ERD B1, 590 


Bo Allopailonssoce: o Am77 
5278 


B7?, 852 


B2°,3 


selina B2?, 46 
B2, 26 


naka ienaaial B4, 109 

B4, 58 
ore. B12', 190 

Ered esereh| horsoreterefotate B4, 109 


B2?, 37 


50 3l facmontaoe B4?, 563 
peeaorr oc B12', 190 
“8 dl eal ea oorone 2 B12?, 439 
B12?, 468 


fod Aol ee er tee B12',419 
Seb 4'|, 6 ihe. [keke paraxa ge B2, 90 


say | epeetears B22, 89 
Ss |e it es B6?, 415 


SCO DOE = B2°, 39 


Spaljaaoan oe B2°,41 


Formic acid 


—, ethyl ester 
—,heptyl ester 


—,hexyl ester 
—,hydrazide 


—,isobutyl ester .. . 
—,isopropylester. . 


—,methylester.... 

—,3-methylbutyl 
ester 

—~,4-nitrobenzyl 
ester 

—,octyl ester 

—,pentyl estér 


—,propylester .... 


—,chloro-, amide . . 
—,—,benzylester.. 


—,—,butylester... 


—,—,2-chloroethyl 
ester 
—,—,chloromethyl 
ester 
—,—,3-chloro- 
propyl ester 
—,—,cyclohexyl 
ester 
—,—.dichloro- 
methyl ester 
—,—,2-ethoxyethyl 
ester 
—,—,ethylester ... 


—,—, isobutyl ester 

—,—,isopropenyl 
ester 

—,—,isopropyl 
ester 


—,—,2-methoxy- 
ethyl ester 
—,—,methylester . 


—,—.3-methylbutyl 
ester 
—,—.,pentylester.. 


—,—.propylester. . 


—,—.trichloro- 
methyl ester 


—,cyano-, ethyl 
ester 
—.(ethoxy)dithio- 


—.fluoro-, fluoride . 
Formimidic acid, 
N-phenyl-, 
ethyl ester 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 


Synonyms and Formula form, 


specific rotation 
and A,,,, (log «) 


HCO,(CH;);CH; 

Formyl hydrazide. 
HCONHNH, 

HCO,CH,CH(CH;), 


60.06 | yelf or nd (al) 


Isopropyl formate. 
HCO,CH(CH;), 
Methyl formate. HCO,CH; . 
Isoamyl formate. 
HCO,(CH;),CH(CH;), 
181.15 | (dil al) 


HCO,(CH;),CH;3 
Amyl formate. 
HCO,(CH;),CH; 
Propyl formate. 
HCO,CH,CH;CH; 
see Carbamic acid 
see Azodicarboxylic acid 
see Carbamic acid, chloride 
Carbobenzoxy chloride. 
CICO,CH,C,.H; 
CICO,(CH;)3;CH; 


CICO,CH,CH,Cl 
CICO,CH,Cl 


CICO,(CH;)3Cl 


CICO,CHCl, 


Cellosolve chloroformate. 
CICO,CH,CH,0C,H; 
Ethyl chloroformate. 
CICO,C,H; 
CICO,CH,CH(CH;), 
CICO,C(CH;):CH; 


CICO,CH(CH;) 


CICO,CH,CH,0CH; 


Methyl chloroformate. 
ClICO,CH; 

Isoamyl chloroformate. 
CICO,CH,CH,CH(CH;), 

Amyl chloroformate. 
CICO,(CH;)4CH; 

CICO,CH,CH,CH, 


Diphosgene. Perchloro- 
methyl formate. Superpalite. 
cico,CCl, 

see Oxalic acid, monoethyl 
ester mononitrile 

Ethylxanthic acid. 
C,H,OCS,H 

see Carbonyl fluoride 

N-Phenylformininoethy] 
ether. C,H;N:CHOC,H,; 


149.19 |4"* 250 (3.7) 


Methyl nitrolic acid. 
HON:CHNO, 
C21H 2905 


90.04 | nd (eth or 
eth-peth) 
416.39 |ye or red (al or 
AcOEt) 
A225 (4.52), 
264 (4.28), 
282 (4.15), 
300 (3.97), 
430 (4.05) 
see Coumarin 7,8- 
dihydroxy-6-methoxy- 
8-Glucosidofraxetin. 370.32 |ye nd (al) 
ye nd (w +3) 


$4.575° 
178.1276° 
833° 
ASS; 5750 


98.4769 
3354 
68.27°° 


31572 


154,376° 
6015 
60-2'* 


115.2759 
( 105759) 

128 76° 
49%° 


b.p. Densit 


0.9168° 
0.8784?° 


0.88133° 


0.88543° 
0.87283° 


0.97423° 
0.88573° 


0.88532° 


0.90587° 


1.20 
1.05133° 
1.38473° 
1.465'5 


1.294935 


1.13523° 


1.190575 
1.22312° 


1.0288)’ 


1.09013° 


1.6525'* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-310 


1.3598?° 
1.4140?° 


1.40717° 


1.3857?° 


1.36787° 


1.420833 
1.3992?° 


1.37797 


1.5160?° 
1.4121?° 
1.4465?° 


1.42867? 


1.39747° 


1.416375 
1.38687° 
1.41767° 
1.418118 


1.4035?° 


Solubility 


other 
age solvents 


PhNO,s 


B31, 249 


Qf176 


£177 


2 £194 


£195 


£196 


Name 


1-Fructosamine 
(D) 
B-Fructose (D)..... 


a-Fucose (L) 


—,3-methyl-(D) ... 
Fucoxanthin 


Fulminuric acid... . 
Fumaricacid...... 
—,dichloride...... 
—.diisobutyl ester . 
—.diisopropyl ester 


—.dinitrile 


—.,diphenylester .. 
—,dipropylester... 
—.,piperazinium 


salt 


—,—, dichloride... 
—.—,diethylester . 
—,—,dimethyl ester 


—,—,diethylester . 


—,—,dimethyl 
ester 


—.,2-(amino- 
methyl)- 

—,2(amino- 
methyl)tetra- 
hydro- 

—.,2-bromo-....... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


Synonyms and Formula 


see Methane, dichloro-* 
difiuoro-* 

see Ethane, 1,1-dichloro- 
1,2,2,2-tetrafluoro-* 

Isoglucosamine. 


syr 

Fruit sugar. Levulose. pr ornd (w) 
orh pr (al) 
[a}2° — 133 
> —92(w, 
C=) 

A” 279 
(—0.42) 

nd (al) [a]%” 
(mut) — 124.1 
— 75.6 (w, 
c=9) 


6-Deoxygalactose. 164.16 


see Digitalose 
CyoH 6006 oO 


632.89 |red-br pl (eth- 
peth) hex pl 
(+2w, dilal, 
dil ace), nd 
(MeOH +3) 
[ol $8 + 72.5 
(chl) AS"! 475, 
492 

see Malonic acid, nitro-, 
monoamide, mononitrile 

trans-Butenedioic acid*. 
HO,CCH:CHCO,H 


116.07 |nd, mel pr or 
If (w) A” 208 


(4.20) 


Fumaryl chloride. 
CICOCH:CHCOCI 
(CH;),CHCH,0,CCH:CHCO,CH,CH(CH;), 


152.97 |pa ye liq 


228.29 Bin cataisrdaetah 
(CH;),CHO,CCH:CHCO,CH(CH;), 
200264 fire Soe fale cere s 
trans-| ,2-Dicyanoethylene. 78.07 |nd (bz-peth) 
Fumaronitrile. A*' 232 sh 
NCCH:CHCN (4.06), 292 
(0.60) 


C;H,;0,CCH:CHCO,C,H; . | 268.27 |nd (al) 


CH3;CH,CH,0,CCH:CHCO,CH,CH,CH; 


00:24 beet os 
GH EN HO.GCH GHGO;Hiewae Ee, 
202.21 
HO,CCBr:CHCO,H....... 194.98 |pr (AcOEt) 
HO,CCCI:CHCO>H....... 150.52 |pl (aa) 
CICOCCI:CHCOCI........ 187.41 |pa gr 


C,H;0,CCH:CCICO,C>Hs. | 206.63 


Bre PMA Seite | arteerartotere aie te) «ns 


CH;0,CCH:CCICO,CH, 


HO,C(CH;)C:C(CH;)CO>H | 144.14 |nd (w) 


130.10 |rh nd or mel pr 
(eth, AcOEt, 


w) rods (sub) 


Mesaconic acid. 
HO,CC(CH;):CHCO,H 


C,H;s0,CC(CH;):CHCO,C;H; 
186.21 
CH,0,CC(CH;):CHCO,CH; 158.16 


see 1,4-Benzoquinone, 3- 


hydroxy-2-methoxy-5- 
methyl-* 
1,4-Epoxy-1,3-butadiene*. 68.08 | 4*! 208 sh (3.9) 
Furfuran. 
2-Furyl methyl ketone. 110.11 Jer (lig) 
C.H,O2. See £193 A 225.5: 
(3.37), 270 
(4.11) 
Furfurylamine. C;H,NO. et a 
See f193 
Tetrahydrofurfuryl amine. VU is | nb Hincemaoe 


C;H,,NO. See f220 


a-Furyl bromide. C,H,BrO. | 146.98 |A*' 215.5 (3.99) 


See f193 


145) eo lutananar | faeaehws 
K6B> > |) fh thistee Ae ata 
300-2 165':7 sub} 1.6353° 
(286-7) 
(sealed 
tube) 
EAM Tce 158-607"! 1.4087° 
63 B3 
negeeele 170482 0.97602° 
1225 
Pe ee D756 ool noeeaaeaeys 
96.8 1867°° 0.9416!!! 
161-2 2I9*.. PARE. 
wiABS Gace Aes 110° 1.01293° 
240G) WR Sece sak ANE 3 2 
185-6 P2000 J iawte cose 
192-3 SUG) ces |i Roos 3 
was Peas 184-7 dd |1.5642° 
73-5?° 
SORD abs 250 dd 1.18803° 
| xr 
alta Gres 22476° 1.289925 
108'* 
PAR LS AAR ee Dactecos ss 
204.5 sub 1.4662° 
(cor) 
Tee A 229788 1.045338 
93-5'° 
et Pe 203.5 1.09143° 
100'° 
—85.65 |31.367°° |0.95143° \ 
33 173 1.098?° 
6719 
sepetereieres 145-67* |1.09952° 
80** 
SG pian 151-2735 |0.977028 
a eee 102"* 1.65007° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-311 


1.5004'* 


1.443279 


1.52067° 
1.45717° 


1.4720}8 


1.44887° 


1.451270 


1.42143, 


1;501;72° 


1.49087° 


1.4551?° 


1.49807° 


Solubility 


w 
yi 
C) 
vj 6 i ae 
sh 
Ss) es 
SVPes se? 8 
h 
ds Aird Ree Reine. 
Pies She Sh as 
Ae Alsi ES® lik: 
Sd |S A ESPibiss aS 


i OU PEE Were 5 Js 3 
sh 
ee PS Pak ths 0 
sh liso ae eee <a 
Se Bese oe er co ata 
vi ev) TEN 6 
d/|dliv 
tie Dw 
s|s 
6) 46 i 
h 
6 |v s 6 
h 
6 | s s Ss Ss 


1 si a! Ss Ss 
1 Ss s 

te] s S |..-]--- 
oO} 0 S |.--].-- 


other 
solvents 


. |dilacs 


.|MeOHs 


Pys 


.|MeOH 6 


peth 6 
con sulf 
> bl 


- }ehl, CCl, 6 


con sulfs 


chl, ligi 


chl, CS, 6 
lig 6 


Ref. 


B31, 342, 
345 
B31, 321 


B30, 105 


B2?, 631 


B2?, 1907 
B2, 742 
B2, 742 


B2!, 302 


B6, 156 
B2?, 639 


Am 70, 


B2?, 660 


B2?, 651 


B2?, 652 


B2?, 652 


B17’, 34 


B17, 314 


Furan 


f197|—,3-bromo-....... 


f 198] —,2(bromo- 
methyl)- 
2 £199] —,2(bromo- 
methy])tetra- 
hydro- 


f200| —.2-tert-butyl- ... . 


£200'|—,2-chloro-....... 
£201|—,3-chloro-....... 


f201'| —,2-(chloro- 


methyl)- 
f202| —,2,5-dibromo- ... 
f203| —,2,5-di-rert- 
butyl- 
f204| —,2,5-dichloro-.. . . 
f205| —,2,2-diethyl- 
(tetrahydro)- 
2 £206| —,2,5-dimethyl- .. . 
f207| —,2,4-dioxo- 
(tetrahydro)- 
£207'| —,2,5-dinitro-..... 
f207?| —,2,5-diphenyl- .. . 
f208|—,2-ethoxy-...... 
£209] —,2-ethyl-........ 
f210| —,2-ethyl- 
(tetrahydro)- 
—|—,2-(hydroxy- 
methyl)- 


£210'| —,2-iodo- 


£210?| —,3-iodo- 


£211| —,2-isopropoxy-. . . 


£212] —,2-methoxy-..... 


Q £213] —,2-methyl- 


f214|—,3-methyl- 
Q£215|—,2-methyl- 
(tetrahydro)- 
£216 |—,3-methyI- 
(tetrahydro)- 
£217|—,2-nitro-........ 


£218 | —,2-phenyl- 
2 £219] —,2-propyl-....... 


£219' | —,2-propyl(tetra- 
hydro)- 
0 f220|—,tetrahydro-..... 


£220'| —,tetraiodo-...... 
£221] —,2,3,5-trichloro-. . 


—|2-Furanacrylic 
acid 
—|2-Furancarboxal- 
dehyde 
Q £222] 2-Furancar- 
boxylic acid 


Q £223) —,allyl ester 


£224|—,benzylester .... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
Synonyms and Formula Mol. form, 
wt. | specific rotation 
and A,,,, (log &) 
B-Furyl bromide. C,H;BrO. | 146.98 |............. 


See f193 

Furfuryl bromide. C;sH;BrO. | 161.00 | pa ye 
See f193 
1-Bromo-2,5-epoxypentane™.} 165.03 
C.H,BrO. See £220 


GiH2O. Seetios. 2... SIR hee, ge, Meas 

a-Furyl chloride.C,H;ClO. |102.52]............. 
See f193 

B-Furyl chloride.C,H;ClO. |102.52]............. 
See f193 

Furfuryl chloride. REGS cg ccoate aig sate vial cis 
C;H,ClO. See f 193 

C,H2Br,0. Seefl93........ 225.88 | pl 

Gye He Or Seef 1935 x. .c nuke PSOLZON ere ave cicrebevoniets 

C,H,Cl,0. Seef193........ hatte Al Weenie nee Grats 

CoH On Seef220) 505-0 S22 Giese 

GH, O: Seefi9s sonst <6. 96.14 | A*' 220 (3.90) 


Tetronic acid. B-Ketobutyro- | 100.08 | pl (al-lig) 
lactone. C,H,O,. See £202 A* 233 (3.41), 
310 (4.15) 
C,H,N,0,. Seefl93....... 158.07 | nd (w), pr (al) 
GHy2O. See £193)... 66.60. 220.27 | nd or If (dil al) 
A'*° 324 (4.46) 
Ethyl 2-furyl ether. C,H,O,. |112.14]..........05. 
See f193 
CH Ooseel ios. neces DEN 4 Phe ER 5 992 
C,H 2.0. Seef220.0 5235... 10016) 2, PONS. poo 
see Methanol, 2-furyl- 
GyHslO: See fi193*taee 3.4... 199 Th) «cg PEERS ais te 
C,H3IO. See fl93.... 0... 6sisciete EO S.97 We crcteusie ete esecels 
2-Furyl isopropy] ether. D2GAN GA aie i co 0 ly 
C,H, 902. See f 193 
2-Furyl methyl ether. 98.10 | 4*'221 (3.82) 
C;H,O,. See f193 
Sylvan. C,;H,O. Seef193....}| 82.10 | AMe°# <220 
C,H.) Sef l93) vo cccccke S2210 Fcc nie eee 
CoHy,O:'See\f220. 250 ti. . B64 | FP Ae css 
C HOS See f220.255 5. 3... S614 | 5. tate cis a 
C,H;NO3. Seef193........ 113.07 | yesh mel cr 
(peth) A* 225 
(3.53), 315 
(3.91) 
C,oH,O. See fl93.......... TARE ins RRA evs 
CHO. See fl93.......... PTOMGAlisteisis sic arate 
C,H,,0. See f220.......... MEAALS A oS MoU ess ots 
1,4-Epoxybutane*. Tetra- 72.010) Eee > 
methylene oxide. 
COWS ee F193 i orice eee 571.66 |nd 
C,HCI,0. Seef193 ........ MTA yl ee 8 oh 
see Propenoic acid, 
3(2-furyl)- 
see Furfural 
a-Furoic acid. Pyromucic 112.09 | mcl nd or If (w) 
acid. A"214sh 
(3.58), 242.5 
(4.03) 
CgH,O3. Seef222 ......... 152.16 | 4* 225 (3.53), 
315 (3.91) 
Cy2H9O3. See f222........ 202.21 |ye 


m.p. b.p. a 


Bef, Sdipan LO3iee 1.66063° 
S89 vanes 334? 1.56039 
Mehta viats 168-707*4| 1.36533° 
69-707? 
apprevcearg 119- 0.8693° 
2076° 
iene 77.5744 | 1.19232° 
acu ae: 79742 1.20943° 
4 OD 4976 1.17833° 
3715 
164-57 | 2.2738 
62!5 
hs ree 2107°° 0.8377° 
61-2"7 
ieee 115 13 712° 
AOL mo 146 0.87032° 
—62.84 |93-47°° |0.88833° 
BASS bh] Feats 
=e eS wa 125-6 0.984935 
OF cae 92-3768 | 0.91213 
Rie oops 109769 0.85703? 
Fe ROA, 43-5'* 2.0247° 
Bo IEE 132,273? | 2.0452° 
37-822 
SR stice 135-6 0.96893° 
Powe 110-1 1.064635 
GORS 3555 (i) 63737 |0.91322° 
(ii) 794? 
(unst) 
Sa ae 65.5749 10.9233 
Ry ie 807°! 0.85523° 
pepe realat 86-7 0.86423° 
13325123. || SBE SS 
Sits oe 107-8'* | 1.0833° 
Fe PREY 114-575° |0.88763° 
ee wae 139.4758 |0.85473° 
fr -108.56|67 0.88923° 
(64.5) 
a: Amvine | 1.505 
PVE ed SA oacio 3 
141-47° 
(sub 
130— 
40°°) 
Rodd SAC 206-97°° |1.1183§ 
25 sp dOeA 179-8118 |1.16322° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-312 


Solubility 


— Cr Ref. 
other 
EIS2 solvents 


1.495820 B17, 27 
1,53802° B17?, 39 
1.48502° B17?, 21 
1.43732° C49, 
2419 
1.4569?° C42, 
2284 
1.46012° C49, 
2419 
1.49412° B172, 39 
1.54552° B17, 28 
1.43692° C51, 
12875 
stent: C42, 
2284 
1.431720 B17?, 25 
1.436322 B17', 20 
eek B17, 403 
ees B17, 29 
ted C40, 
4705 
1.450023 C51, 
3549 
1.4466"? C49, 
10918 
1.414719 B17’, 23 
1.56612° C51, 
14672 
1.561029 C56, 
11536 
1.441920 C51, 
3550 
1.446825 C49, 
6217 
1.434220 B17?, 39 
1.433019 B17?, 40 
1.40595?! B17?, 21 
1.41222° B17, 21 
gor: B17, 28 
1.5920° B17?, 64 
1.45492° C33, 
13163 
1.424220 B17, 11 
1.40507° BI7?, 15 
oleae B17?, 34 
Js dlaeBcpatall tive aie eshif eoe | ee C42, 
2284 
sevnaveseee B18?, 265 
1.494520 . | C36, 
5812 
1.5550?° B18?, 267 


No. 


Q £225 


£226 
£227 


Q £228 
£229 
£230 

2 £231 
£232 
£233 

0 £234 
£235 
£236 

Q £237 

Q £238 
£239 


Q £240 
£241 


£242 
£244 
£245 
£246 


£247 
£248 


£249 
£250 
£251 


£252 


£253 


£254 
£255 
£256 
£257 
£258 
£259 
Q £260 
© £261 
£262 
£263 
£264 
£265 


2 £266 


£267 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
Name Synonyms and Formula Mol. form, mB: b.p. Density 
Wt. |specific rotation Cc °C 
and A,,,, (log «) 
2-Furancarboxylic acid 
—,butylester ..... CoH SOP Seef2227% pers s.: 168220 iste rev saowcoee hema nas 233 1.05552° 
83-4! 
—,sec-butyl ester ..|CjH,2.03. Seef222......... S910) lean agh mpoeal tate Gaon 67-9! 1.04652° 
—.,chloride ....... C;H;ClO,.Seef222 ....... VZOLSSU. an cee dark 2 Co LV TS + Wh tttates 
66)9 
—.ethylester...... GH Oyseef222 7-4 ee 140.15 | lforpra™'220 |34-5 196.87©° | 1.11742! 
sh (3.46), 251 12895 
(4.13) 
E= furfuryvester, oy. i tite 0 sf. lao chet ectaa ciancietstorsfons 192.18 | dimorphic 27.5 122? 1.238433 
—,heptylester.....|C,2H,,03;.Seef222........ 210: 28% A Aneame tne) cn cc aee 116-7! 1,00052° 
—,hexylester..... €},H,603..Seef222..... 3. 196.254 heae ae eee | tere 105-7! | 1.01703° 
—,isobutyl ester ...|C,H,.0,.Seef222......... 168:201|\ 36 Seat eee aeons 8 221-379 | 1.03882° 
9713-5 
—,isopropyl ester. .|CgH,.03. Seef222......... 154.171|.. «cere te a ae 198-9799 | 1.06553* 
—,methyl ester *. ./.|CgH-O;.Seef222 .....<4.. 126.11 | A"! 252 (4.13) in Seo 181.37 e?) 112178622 
—,3-methylbutyl Isoamyl a-furoate. 182.22)|:... eae ne eerie sve.c 2827169 1.0302° 
ester Ci 9H,40;. See f222 (232) 
== nitrileta. « «<< a-Furyl cyanide. 9309) |). eae tec hates te 146738 1.08222° 
—,octylester...... C,3H2,0;. Seef222........ 224. 3OT\ co, tn stein ee Lottie Fee 126-7! 0.98852° 
—,pentylester..... Amy] furoate. 1825225) :ch acreroteton ete |itectcierere 95-7! 1.03352° 
Ci0H 403. See £222 
—,piperazinium 2ACSHIOD)IC HioNs;, P| Vea tae ee BEG. 7 ji fe ome alhete wean 
salt See f222 310.31 
—,propylester ....]|CgH,,03. Seef222......... GYD ig lhc cere eeeeeel (oat carat 210.9 1.07452° 
3-Furancar- p-Furoicacid®. 4. -eene- « 112.09 |nd (w) 122-3 105-102) | eae 
boxylic acid A" 232 (3.36) sub 
—,methylester....}C,H,O;.Seef241 ......... 126.11 |A*"238(3.40) |....... 1607°° 1.174413 
7942 
—,4-bromo-....... C;H,BrO,. Seef222 ....... 190.99 |nd (w) 1293 Py Foo, Uavevctonatetoret | tiratetotetors 
—~,5-bromo-....... C;H3BrO,. Seef222....... 190.99 |If (w) THR] | SRL. 
A" 251 (4.08) 
—,—.ethylester ...|C,H,BrO,.Seef222....... 219.04 |pr 17 Qa5cen 1.5287° 
134-6** 
—,3-chloro-....... C,H3ClO,. Seef222 ....... 146.53 |pl or pr (w) L495 | eel eta hee 
—,4-chloro-....... C,H,ClO; See f222 oes 146.53 |plor pr (w) VADCE4G) Wieden 22] a pesce acxpees 
—,5-chloro-....... C5H,ClO, ..Seef2225............ 146.53 |If(w) BZ9-8O' Cine eek esi Sechelt: 
—,—,methylester .|C,H,ClO,.Seef222 ....... 160356) |'12"260:5'(4-23) 40S 7 cite cerers el fee eter» 
—~,5(cyclo- C,,H,,40,. Seef222........ OVZ3 lic. stersteha sesyacsee PS8—9 (edoa| pal S| biter shee 
hexyloxy) 
3-Furancar- Pyrotritaric acid. 140.15 |nd (w) 135 SUD) A) eaierrste 
boxylic acid, C,H,0O;. See f241 
2,5-dimethyl- 
2-Furancar- CH Oe See F222 corer goiter: WSG.1S | caynctierdit. sie ee T40=1 (epee 2% aaa... 
boxylic acid, 5- 
ethoxy- 
—,S-iodo- ........ C,H310,. Seef222......... DITO ST A irowees asi x2, a I sel ra es ae 
—,5-methoxy-..... C.H,O,. Seef222 2508.0... NADA | oy seared share e re 13G6-8d «| os iveneg [hte ye 
—.,3-methyl- ...... CoH, OFT See F222 nanoneaes 126.11 |nd (w) 134 SUDO FS.Fa65 5 
—,—.ethylester ...|CgH,,03. Seef222......... 154.17 |pl 47-8 DO SPEDE Wie ores ca 
—,—.methylester .|C,;H,O;. Seef222 ......... 140.15 | pl (al) 36-8 T2268” Balide cee 
—,4-methyl- ...... CsH,O3- Seef222. ..2. v.32. 126.11 |nd (bz-peth) EH A derercenrs8 | (ep aracteed Ge 
—,5-methyl- ...... Ce eigrivee £222 eis nego 126.11 |plornd(w) 109-10 |105'  |........ 
A” 257 (4.10) 
—,—.methylester .| C,H,O,. Seef222 ......... 140.140) AP 272:(4.06) Nineties os 205", atirecelne atte 
98! 
3-Furancar- CoH, O,. Seéf{241-....0.... 126.11 |cr(w) 1023) fccemisscs shen avira 
boxylic acid, 2- 
methyl- 
—,— ethyl ester ...|C,3H,90O;. See f241......... ye) | Waistoaooo ott tcl ko dome 85—77° 1.010235 
—,4-methyl-...... GEOR See F241 ion eieeiargpee 126.11 |nd (bz-peth) a Sucked carcass: ad 
—,5-methyl-...... GeH.O3: Seef24l 55... de5 126.11 |(w) 119 900.00 Phedes catea 
2-Furancar- C;H,NO;. Seef222........ 157.08 | pa ye pl (w) 184 eube hs Sher 
boxylic acid, A" 212 (3.98), 
5-nitro- 314 (4.06) 
—~,5-octyloxy-..... CysHzgOgs See f222i..55.).. AO LSOR Ae erdie ste: stoyasalscs RESO Ng vate |atnieinetets 
3-Furancar- see Paraconic acid 
boxylic acid, 
5-oxo(tetra- 
hydro)- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-313 


Solubility 


| a | Ref. 
+ b other 
ace) 02 | solvents 


1.467678 
1.468274 
1.48607° 
1.4274?° 


1.47987° 


1.462075 


B18?, 266 


B18?, 266 
B18?, 267 


B187, 266 
B18*, 267 
B18?, 267 
B18, 267 
B18, 266 
B18, 275 
B18”, 266 
B18?, 266 
B187, 268 
B187, 267 
B18?, 266 
Am 70, 
2758 
B187, 266 
B18', 439 
B18', 439 
B18?7, 268 
B18, 284 
B18, 284 


B18, 282 
C31, 


3549 


3549 
BI18', 439 
B18?, 271 
B18, 293 


B18?, 272 


B18’, 271 


C26, 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS 7, J 


Color, 
crystalline | 
Synonyms and Formula form, ress Density 
specific rotation other 
coed BEESCES 


3-Furancarboxylic acid 
AREA KE MIO i care haben oate He Notee 4] CTs | oes C51, 
3549 
£269) totraltydrOr./.onc) ct cme tetsnsaes ferns sie pee A) Ie }] eee te 8 1.193338 | 1. B187, 262 
£270)'2.3-Forandicar- {| sctjasieinw'oe tobacco eters wOllipn(aworsub) 9|226. | sub! i] ceinietets | dteetstes. B18, 287 
boxylic acid A"! 263 (4.14) 
f271| —,dimethylester . .| CgH ROLL IO: oa craiecit'« , (MeOH 9 139) Bie t ation) os somes laren ere i B187, 288 
A*' 254 (3.96) 
£2'72\ 2,4-Furandicars: | |p oc. 22-6 -+.220--eeieet ere OVE (way "1. 266. (anh) iSubigpey Reeb t os oillce er gin rae mere fc B18, 327 
boxylic acid A 240 (4.02) 
£273] —,dimethyl ester ..} CsHsO,.Seef272 ......... H pr(MeéOH) | 109-10. | ...0.. .cfh Sea ces| cece ee ee] eae] antl! yee) tale B18, 327 
2"! 242.5 (4.09 
£273") 2,5-Furandicar- Dehydromucic acid. M10i|ndi(w)elf (al). | +320. sub, tewesaes| cconcc us B18, 288 
boxylic acid A" 263 (4.20) 
£274 i 10s. as Dehydromucyl chloride. , nd (ub); .. [80> | BASEo aiees o8 B18, 330 
C.H,Cl,0;. See f273' 
£275] —,dimethylester ..] CsH,O,. See f273'......... 2 nd(wyrct... | 112 ... 108466) [eae a.. | 2. oes i B18, 329 
(MeOH) 4"! 
263 (4.19) 
£275'|3,4-Furandicar- |... eens eee eens .10 | A*! 240 (3.43) = a Sor! SAeeneen pemeres Sea PRA Ari oc all: coilocc con. 5 C54, 
boxylic acid 9876 
Q £276) Furazan, 3,4-Dimethyl-1,2,5- SM seats. ovareseig's’saia: 1.0528}* |1.42377° B277, 628 
3,4-dimethyl- oxadiazole 
Q £277| Furfural.......... a-Furaldehyde. Fural. i a*€ 280 (3.07) i , 1.15942° |1.5261?7° B17, 305 
2-Furancarboxaldehyde. (initial) 
£278|—,diacetate....... Furfurylidiene diacetate. 17 |ndiorpl(eth- |52=3 a|22072° 2% aelt jn... [love no 34: B17?, 309 
peth) 
£279) —,diethyl acetal .. .} C)H,,03. Seef277......... SD AH yet 5 wtacarat ot ere te Nee RCE asst 6 - i zo 1. i B17?, 309 
£280|—,oxime (anti) .... | «-Furfuraldoxime. 0: |nd (lig) 2 © SSO" — [ete | RRS. | hee o. i B17?, 311 
C,H;,NO,. See f277 2*' 270 (4.2) , 
£281] —,—(syn) ........ B-Furfuraldoxime. 10'|nd‘Qig)® [912 (201-8: |tieja4.5] 000s Jae B17’, 311 
C,H;NO,. See £277 22" 265 (4.23) i 
2 £282) —, C,,HioN20. Seef277 ...... 22 1yelf(al)d “PIS7E8 Ghee | Me ARSE |, ca ee i i B17?, 312 
302 (4.0), 
345 (4.4) 
f283|—,5-bromo-....... C;H;BrO,. Seef277....... r(S0 Sal) OhiS2t «=. | ASS ERR esos C35, 
2508 
£284) —,5-chloro-....... C;H,ClO,. Seef277 ....... Lil alti. skal eeaieess) erera SEBS EP TOMN, Ph Le Silkd ae | awane nin 'e | erere | o& Sf Gree lel ete; | mney Maan C40, 
1825 
Q £285| —,S-hydroxy-..... CHO SSeOf 277 secs crarnsacdarn : nd (eth-peth) 5 ‘5 | 1.206225 |1. Jae B18?,6 
methyl- 2™ 284 (4.26) 
£286| —,5-methyl- ...... CoH,O}- Seef277 .o...02:: } 4225 (3.45), 11072395 115 B17?, 315 
283.5 (4.23) 
f287| —,S-nitro-........ CsH3NO,. Seef277........ : paye(peth) (335-6. | 128-32"? ert isin cewek Pe Pe) WA ha Am 52, 
A™ 297 (4.06) 2550 
£288] —,—,semi Furacin. Nitrofurazone. 14) payend éw)) || 237dl) “cha st re) elsiec le tte tlie i i C46, 
CeH6N,O,4. See f277 darkens in 4029 
light 
f2891— tetralay dross c< 1); 5, sisie. csteieds: stem egs =.cisis,s,0.6,0b6 ¢ BES pe oc Sich 3) ot Gem = 1.07272° |1.4366?° Es. C38, 
2336 
290) Furfurin.......... Furin. 2,4,5-Tris(2-furyl) 268-28 ltbrndiorrh $2IG-7 9 4.) te) bas) t% del s-is,. ees cased B27?,918 
2-imidazoline. pr (w or eth) 
—|Furfuryl alcohol .. . | see Methanol, 2-furyl- 
—|Furfurylamine..... see Furan, 
2aminomethyl)- 
—| 2-Furfurylfuran. . . . | see Methane, di-2-furyl- 
—| Furfuryl see Methanethiol, 2-furyl- 
=| Forth Noosa aes att. see 1,2-Ethanedione, 
1,2-di(2-furyl)- 
—|Furoic acid........ see Furancarboxylic acid 
£291) Furoin........... Furoylfurylcarbinol........ 192.18 | nd (al) RO EN ahr del ara de col ie sorte B19?, 224 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-314 = 


Name 


Gaidic acid 
—| Gaidic acid 
Q g1|Galactitol(D) 


Q g2| Galactonic acid, 


y-lactone (D) 


Q g3 


—,3,6-an- 
hydro-(D) 

—,2,3,4,6-tetra- 
O-methyl-(D, «) 


25 


Q g6| Galacturonic 
acid(D) 


g7 


—| Gelseminic acid. . . . 


Q g12| Gelsemine(d)...... 


Q g13| —,hydrochloride(d)| C.>H22N2,02. HCI. See gl2. . 


—|Gentisicacid...... 


—]| Gentisic aldehyde . . 


—|Gentisyl alcohol . . . 


—| Geranial 
Q g14| Geraniol 


Q g15|—,formate 
g16|—,tetrahydro-(d/). . 


gl7|Geranyl bromide... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


see 2-Hexadecenoic acid 
D-DulcitalTsie ee cs cc ctee s 


GalactoseliD) 5 ao.) icfe.aaretite srckes orste arsine eieteas 


4-Guanidino-2-methyl- 


2-butene. y,y-Dimethylallyl- 


guanidine. 


(CH3)2C:CHCH,N:C(NH;), 


Galipoline methyl ether. 
CioH21NO3. 

see Benzoic acid, 3,4,5-tri- 
hydroxy-, amide 

see Benzoic acid, 3,4,5-tri- 
hydroxy-, amide, N-phenyl- 

4,5-Dihydroxyfluorescein. 
Pyrogallophthalein. 
C1oH;20,. 

see Benzoic acid, 3,4,5-tri- 
hydroxy-* 

4,5-Dihydroxyfluorescin. 
Cc, oH 1407 

see Cyclohexane, 
1,2,3,4,5,6-hexachloro-* 

see Coumarin, 
7-hydroxy-6-methoxy- 

Gelseminin. C,9)H2,N202. 


see Isoflavone, 
4’,5,7-trihydroxy- 

see Xanthone, 
1,7-dihydroxy-3-methoxy- 

see Benzoic acid, 
2,5-dihydroxy- 

see Benzaldehyde, 
2,5-dihydroxy- 

see Xanthone, 
1,7-dihydroxy-3-methoxy- 

see Toluene, 
a,2,5-trihydroxy- 

see Citral a 

3,7-Dimethyl- 
2,6-octadien-1-ol*. 


C,1,H1,02. Seegl4......... 


3,7-Dimethyl-1-octanol*. 


182.18 


178.14 


180.16 


127.19 


323.40 


364.32 


365.33 


322.41 


358.87 


154.26 


158.29 


Color. 
crystalline 
form, 


specific rotation 


and A,,,, (log «) 


mcl pr (w) 


nd (w +1),nd 
(al or ACOEt) 
[a]2° — 65.5 
(w) 

plor pr (al), pr 
or nd (w +1) 
[a] + 83.3 (w) 
AwpH=11 290 
(2.36) 

If (PrOH) 
[alp +24(w) 

[a]?° +150 + 
+114(w) 
(mut) 

nd(w +1) 


+ 53.4 (w, 

c = 10) (mut) 
B:[a}2° +27 
(w) A179 Zsull 
277 
hyg 


pr (al, eth), nd 
(peth) 


br-red pw 
(+1.5w), 
red (anh) 


nd (eth), turns 
red in air 


cr (ace), [a]3? 
+15.9 (chl) 
A*! 252 (3.87), 
280 (3.15) 

pr (w) 
[o]2,° + 2.6 (w) 
A"! 255 (3.8), 
288 (3.2) 


AB 215'(3:25); 
238 (2.30), 
325 sh 
(—1.99) 


A237: C11) 


(CH3)2CH(CH,)3;CH(CH3)CH,CH,0H 


8-Bromo-2,6-dimethyl- 
2,6-octadiene*. 


217.16 


BrCH,CH:C(CH3;)CH,CH,CH:C(CH;), 


Gs7HayNOsoreb ee cee nicks «+ 


675.87 


nd, [a]3* —30 
+2 (al) 


Density 


112 (anh) 
66 (hyd) 


170 (anh) 
118-20 
(hyd) 


> 300 
(darkens 


1.43673° 


1,50272° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 
T 
th 
al} eth| ace} bz Salcnte 
6] i i |Py6 
BSS ree Ree AcOEt v 
6 i i |Pys 
Bi fl: 2S) ADEs allisvarct|tavaretsreheyavere 
Fo AS el ba PER rts 
v| 6 . |chl, pethi 
v}v]{videyv [chlv 
peth 6 
Vin Ons i jalks 
aaé 
chli 
VE Out aay 
Sai) Sa) Seu|| suiichis 
Osa sill Be cll 5.2 ees 
SNES ea od Ssakraae 
| Fost ae: Ms (Ea | ogee ey 
BH] GS? | 8)4] CSulliertetes see's 
rel P| Fes eee (eee | ean 


Ref. 


B1?, 612 


B18', 408 


B1, 909 
B31, 295 


C41, 
3062 
B31, 304 


B3', 306 


B4?, 672 


B21?, 171 


B19?, 282 


B18, 368 


B27?, 720 


B27, 720 


g21 


g22 


g23 


g24 


g25 


g26 


229 


g30 


g31 


Q g32 


233 


Q 934 


g35 


g36|—.,phenyl- 
g37| —,5-oxo-(D) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Germine-3-angelate-7- 
acetate-15-[( —)2-methyl- 
butyrate]. C;,H;,NO,,. 
See g22 

Germine-3[( +)-2- 
methylbutyrate]-15- 

[( +)2-hydroxy-2- 
methylbutyrate]. 
C37H;,NO,,. See g22 

Germine-3-acetate- 

15-[( —)-2-methylbutyrate]. 
C34Hs3NOjo. See g22 
C,,H43NO, 


C39Hs,NOi, 


Germine 3[( — )-2-methyl- 
butyrate]-7-acetate- 
15-[( +)-2-hydroxy-2- 
methylbutyrate]. 
C4,H62NO,;3. See g22 
Digine. C.7Hy,O0,4.......... 


Bigitaligenin. Hydroxy- 
digitoxin. C,,H 3,05. 


Anhydrogitalin. Bigitalin. 
C41 H 64044. 


PDs at ve see Sorbitol 


Glucoascorbic 
acid(D) 


Gluco- 
a-heptose(D) 


Gluco- 
methylose(D) 


Epifucose. D-Isorhamnose. 
D-Isorhodeose. Quinovose. 


Gluconic acid(D). .. | Dextronicacid............. 


—,)-lactone 


—,6-lactone 


—,nitrile(d)....... d-Glucononitrile........... 


hydrazide(D) 


Mol. 
wt. 


717.91 


693.88 


635.81 


509.65 


715.89 


735.92 


432.65 


390.53 


780.96 


206.15 


164.16 


Color. 
crystalline 
form, 
specific rotation 
and A, (log ) 


nd (aq ace) 
[alp* —61 
(Py,c = 1) 


cr (ace), If 

(bz, +1w) 
[a]2> +15.7 
(chl,c = 1.02) 


pl (aq MeOH) 
[a] +13 
(ehl), —11(Py) 
pr orcr 
(MeOH +2) 
[ab +5 
(95 %al) 
4*' 276 (0.6) 
pr (dil ace) 
[alp* — 36 
(Py.c = 1.12) 
cr (dil al) 
[o]25 +11 (chl) 


If(bz),nd (eth) {271-2 


[«]2° — 75 (chl, 
c= 1) as""* 399 
(3.09) 
pr (AcOEt), pr 
(+w, dil al) 
[a]3%, +38.5 
(MeOH, 
c=0.7) 
A*' 220 (4.12), 
278 sh (2.2) 
pr (chl-MeOH) 


rods (+I1w, 
ace-MeOH- 
peth) 
[a]? —22 
(MeOH, 
c= 1), -—80 
(NaOH, 
c = 0.75) 

rh pl (w) 
[o]2° — 19.7 (w 
(mut) 

cr (AcOEt) 
[a]?° +73- 
+29.7 (w) 
(mut) 

hygnd 
(alé?—7 (w) 

nd (al-eth) 
[o]25 —3.495 
+ 12.95 (w) 
(mut) 

nd (al) 
[a]p +67.5— 
+6.2 (w) 
(mut) 

nd (al) 
[a]#*° +63.5 
+6.2 (w) 
(mut) 

(i) cr (al, aa) 
[a]* + 10.0 


(w,c = 1.8) 
(ii) pl (al) 
{a}! + 8.8 
(w) 
A” 278 (0.85) 
pr (w) 
[a] +12 (+18) 
(w) 
cr or syr 


[alp — 14.5 (w) 


Density 


228-9 
(vac) 


193—Sd 
(cor) 
(202-Sd) 


(i) 242-4 
(ii) 202-3 


220 


175 (vac) 


197-9 


222 (cor) 
(234 
anh) 


285d 


191 (anh) 
140 
(hyd) 


193 
(210-5) 


139-40 


60 


134-6 


153 


(i) 146-8 
(ii) 120.5} 


204-5 


125-6 


C-316 


Solubility 


h other 
UU ee solvents 


Am 75, 
4925 
i Am 72, 
4625 
Am 72, 
4625 
Am 71, 
3260 
i Am 75, 
4925 
i Am72, 
4625 
i Am77, 
5661 
i E14, 242 
6 E14, 243 
s J1937, 
549 
Vv B31, 359 
Vv B31, 63 
6 B31, 116 
B17’, 214 
s B3?, 352 
da’ 
d B18, 203 
d* B187, 190 
v 
v B3?, 351 
s B15’, 122 
s B3, 883 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
No. Name Synonyms and Formula Mol. form, Density Np Ref. 
wt: specific rotation other 
and A,,,, (log e) ‘y eth) ace solvents 
Glucosamine 
—| Glucosamine ...... see Glucose, amino- 
2 g38| Glucose(D) Dextrose sy seach Sipe, 5;. dex 180.16 | [a]2° +52.7(w) | 146 (150) }..0...%..]........ 6 Py, B1, 879 
(equilibrium A’ 282 (1.2) MeOH s? 
mixture) 
PaO —— CD. Orsi ois cb 4| oom Strtmsamrels A aeaieeisciadakie 180.16 |rods, cubes, 14600 = th tees i . |Pys" B31, 83 
orh, nd (al) MeOH 6 
(alB° + 112.2 AcOEti 
—> +52.7 
(w,c = 4) 
(mut) 
2g40|—,mono- Cs5H,20,¢.H20. See g39..... 198.18 |Iforplororh |86 ~~ |........ Bees Mail asia Mialayaver itis B31, 86 
hydrate(D, a) (w) 
[a]2° +102 
+47.9 (mut) 
BAN (DB) rcpt acs to i[i sc bvelevaele,ae le tis visas inate 180.16 |nd(al),(w+1) |150 °° J........ i .|Pys B31, 87 
[a]? +17.5> MeOH 6 
+52.7 
(w,c = 4) 
(mut) 
2g43|—,penta- Cy6H220),. See g39........ 390.35\iplornd (al), «b1t2-3 |gubsn a. 'icw eget. =] cans s .|chl,aas | B31,119 
acetate(D, a) [a]%° + 100.9 CS, 6 
(al, c = 0.5) lig 6 
As 292 (1.51) 
Q g44|—,—(D, B) ....... Ci6H220;,. See g41........ 390:35;)ndi(al)i | 134 sub vacates ated. sil \siercare-e, sce 65 s | chl B31, 120 
[aly +3.9 peth 6 
(chl, c = 6) 
g45 |—,pentamethyl- C,,H220,. See g38......... 250:30 \i{al2° +147.4 |... ..06 SATO fe tecot | rececereta arava" B31, 180 
ether(D) (w, p = 10) 
BAG —soheayving ah fol cekeartaoudd occ deine ccc des 270:29 iplalieath weer PLOO) 9 see les Soetade a ilss eemsee é* Onl exeeeiaps.2 B31, 173 
hydrazone(D, «) [2° —8.7—> 
—52.5 
(w, c = 2) 
(mut) 
J50%al 237 
(3.95), 278 
(3.4) 
247 |—,phenyl- C,2H,3N20;. See g46...... 210.29 4iprind (al) 1401 wilinvaictentiet oil fe Setecieves | nia steno: c i DIM ans siisi aye she B31, 173 
hydrazone(D, f) [a]? —4.55 
— 53.7 
(w-Py) (mut) 
J50 Kal 235 
(3.7), 277 
(4.14) 
g48 |—,phenyl- D-Fructosazone. 358.40t ye nd (dillal),  [Z1G..4, 9 FO203 se sscteten cece wrchienaal abide Beeline dacs 'o\)!s!s « Py s B31, 350 
osazone(D) D-Glucosazone. [a]p —41 lig, SO, i 
D-Mannosazone. (MeOH), 
[alé? —0.62— 
—0.35 (al-Py, 
ic—2) 
2256 (4.30), 
310 (4.02), 
397 (4.31) 
g49|—,—-(DL)........ CisH22N4O4- See 248 ...... 358:40i) ve nd:(al)t pcm ll Seistsccs.< Gil cas oto ope all wit t.nsuctess || siereteatgiscs Dal icrofell i Nsietervisce-xccra B31, 355 
g50|—,2-amino-(D, f). . | Chitosamine. 179.17'|ind{al, MeOH) (110d pedlissucc de. cece eens ee cis i |;..| i |MeOH6,s‘ B31, 167 
D-Glucosamine. [a]p +28—> chli 
+47.5 (w, 
c = 0.4) (mut) 
4530 
Q g51 |—,—,hydro- Call gin Ondtl CL S€e 850 J -f1e 2192047 Cl (OV OL al) illeysese aya) 5] ATE pee BE stl s arahake cfs: ||'s csacovsletsta eV A'S) Meroe vot sceres)] acayereyatste a5 B31, 169 
chloride(D, B) [a]2° +255 
+72.6(w) 
(mut) 
— |—,6-benzoyl-(D)... |see Vacciniin 
g52 |—,2(methyl- WaMiethyl-2-giucosamine...-/193.20;isummy | 9 | Wl30—2diy Ihe aartorg. o) [eicccigs ass ore cieiee:o [|S eres [vo le viel sow | nea.ereeisrare B31, 186 
amino)- [a]3° —65 
(MeOH, 
c = 1) (mut) 
g53|—,thio- .......... CHU COGIOEE a. 5:6, 0's 0165 5 rs, ots 196.22 |hyg pw (WED NZ0Rs om | berets eee fe o.ote tere oo suahecEt Sega Soll berated be Poalhers'< | == «!|: aeage wpe B31, 474 
[o]d° +48.7 
(w,c = 1.4) 
(mut) 
g54/Glucoside, Methyl-a-D-glucopyranoside | 194.18 |rhnd (al) 168 (166) | 200°? Laat tell vse MeOH s_ |B31,179 
a-methyl-(D) [a]%° + 158.9 
(w) 
A™ 280 ( — 1.4) 
255 |, B-methyl-(D) ... | Methyl-f-D- ESar1 On tetr pr (Alp pemmnn | Uke O i Loyore)ssoysvesot |eiereie te. ncvreih creo 1 Als stedfletse MeOH s _|B31, 182 
glucopyranoside. (a}32° —34.2 
(w, p = 10) 
— |Glucothiose....... see Glucose, thio- 
— |Glucurone........ see Glucuronic acid, 
y-lactone. 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Color, 
crystalline |. 
No. Name Synonyms and Formula Mol. form. MP: b.p. Density 
wt. |specific rotation c c other 
and A,,,, (log «) solvents 


Glucuronic acid (D) 
Qg56)/Glucuronic fn eee eee eee eee ee 194, 143\ndi(a@lFACOBS) GN me | |r ienperval|feraimectas [tera scsi B31, 261 
acid(D) [ale + 11.7 
+36.3 
(w, c = 6) 
(mut) 
g57|—,)-lactone ...... GE CULOE SS eiteis care foie stn 176.13 |mcl pl (w), cr 1778) VOSS aoe. 176g B Vecsatee ies B31, 264 
(al) 
[a]2> + 19.8 
(w,c = 5.2) 
Q g58| Glutamic acid(D, —) | «-Aminoglutaric acid. 147.13 |If(w), [a}2> 213d°— | |..ieeees S382 9M ree cists B4?,910 
2-Aminopentanedioic acid.* —31.7 
HO,CCH,CH,CH(NH;)CO,H (1.7N HCl) 
0 g59| ADD)... 6. ee HO,CCH,CH,CH(NH;)CO,H th (al, w) 199d." ES aaek 14601200 Oe cesece B4?,911 
| 147.13 (225-7) 
2 g60|—(L, +)......... HO,CCH,CH,CH(NH,)CO,H orh (dil al) 224—Sd © sub 1752°)155384% eee cee B4?, 902 
147.13 | [o]?? +31.4 (247-9d) (vac) 
(6N HCl,c = 1) 
AviPH=9206 
(2.0) 
g61|—,hydrochloride(L)} Acidulin. 183.59 |rh pl (w) ZVAd © «NG ERE eho ctetercteie:'[totetetatanate B4°, 1537 
HO,CCH,CH,CH(NH,)CO,H.HCI [a]p? +31.1 
(dil HCl) 
Q g62|—, N-acetyl-(L). .. .| HO,CCH,CH,CH(NHCOCH;)CO,H 199.1 74 Litre ieratttata he ota sonable tsill sere; Sietetos B4?,911 
189.17 |pr(w), [ap 
—15.3 (w, 
c= 2) Aw pH=1 
215 sh (2.7) 
g63|—,3-hydroxy-(D) ..| HO,CCH,CH(OH)CH(NH,)CO,H |hyg pr (w) 135 i, ed a | ICI a (teri maa B4?, 946 
163.13 (sinters 
100) 
Q g64)/—,—_(DL)........ HO,CCH,CH(OH)CH(NH,)CO,H |rhprornd(w) |198d See OWS tes Wedacstet B4', 550 
163.13 
—|—,pteroyl-........ see Folic acid 
2 g65|Glutamine(L, +) . . | c-Aminoglutaramic acid. 146.15 nd (wordilial)) 1185-60 Were see liovsisis.c stew Ine ieteses B4°, 1540 
HO,CCH(NH,)CH,CH,CONH, [a]2° + 32.5 (205) 
(5 % HCl) 
[a]2° + 6.5 
(w,c = 2) 4” 
220 sh (2.0) 
——| a-Glutamylcys- see Glutathione 
teinylglycine 
—|Glutaraldehyde.. . . | see Pentanedial 
—|Glutaricacid...... see Pentanedioic acid* 
—|Glutaronitrile ..... see Pentanedioic acid, 
dinitrile 
—|Glutaryl chloride. . . | see Pentanedioic acid, 
dichloride 
Q g66|Glutathione....... a-Glutamylcysteinylglycine. | 307.33 LSS eee eral ho dice ees Peete B4?,931 
HO,CCH(NH,)CH,CH,CONHCH(CH,SH)CONHCH,CO,H 
rh (w), cr 
(50 % al) 
(a]3”’ —21.3 
(w,c = 2) 
ANORH= 2236 
(3.5) 
g67| Glyceraldehyde(D) .| D-2,3-Dihydroxypropanal*. | 90.08 |syr[a]p +14(w)]........]...--20-|ecceeeee|eceeeees B1', 427 
HOCH,CH(OH)CHO A” 294 (0.1) 
Q g68)—(DL)........... HOCH,CH(OH)CHO ..... 90.08 |ndorpr(40% | 145 (142) | 140-509} 1.45518 | ........ B1?, 888 
MeOH, 
al-eth) 
A* 294 (0.1) 
268!|—(0)i «oc ngowna: HOCH,CH(OH)CHO...... 90:08) fod 03.8) Yim |icicche ciere:s)fps: MPM alle.erovese oie ll eteixeete sees B1', 427 
(w,c = 11) 
A” 294 (0.1) 
g69 | —, diethyl acetal 3,3-Diethoxy-1,2- L64;20) (ol -21:2 0 aaa 127=95 ) | SAR tas Hecsertcreune BI’, 889 
(D) propanediol*. (w,c = 18) 
HOCH,CH(OH)CH(OC,H;), 
—1|Glycericacid...... see Propanoic acid, 2,3- 
dihydroxy-* 
—|Glycerin.......... see Glycerol 
Q g70| Glycerol.......... Glycerin. 1,2,3- 92.11 |syr, rh pl 20 290d 1.26132° | 1.474629 B1°, 2297 
Propanetriol*. PASI 171) 1827° 
HOCH,CH(OH)CH,0H (-1.2) 
g71|—,borate......... (GH. BOs)e eee eee. (99.88), glass (RS be IO, AEA ASA Bee) Paras ree © Bl, 519 
B72) N(2-chlorost, 1 in| isnt ease crete ce rie 202.64 |nd (bz) 71-2 pele tetas Ol (ees ares B6',99 
phenyl) ether 
§73|| a C4-chloroe YG iilanreccrrcarecise sn erctearex <a 202.64 |nd(eth-peth), |76 DIALS Ee dl eeeceevaree canara B6', 101 
phenyl) ether If (bz) A°”281 
(3.26), 289 
(3.17) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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274 
g75 


276 


g77 


g78 
g79 
g80 


Q g81 


g92 
£93 


294 


295 


296 


297 
298 
299 


2 g100 


gl0l 


For explanations, symbols and abbreviations see beginning of table. For structu 


Glycerol 


—,1,3-diacetate ... 


—,1,2-dibutanoate 
(d) 

—,1,3-dido- 
decanoate 


—,1,3-dihexa- 
decanoate 


—,1,2-dimethyl 
ether(d/) 

—,1,3-dimethyl 
ether 

—,1,3-dinitrate.... 


—,1,3-diocta- 
decanoate 


—.,1,3-diphenyl 
ether 

—,—,2-acetate.... 

== ise 
dipropanoate 

—,l-hexadecyl 
ether 


—,1(2-methoxy- 
phenyl) ether 
—,l-methyl ether. . 


—,2-methyl ether .. 


—,l-mono- 
acetate(d/) 

—,1-mono- 
butanoate(d/) 

—,1l-monodo- 
decanoate(d/) 


—,monohexa- 
decanoate(d/) 


—,1-mono(2- 
hydroxybenzoate) 

—,1-mono(12- 
hydroxy-9- 
octadecenoate) 


—,1l-mononitrate.. 


—,2-mononitrate. . 
—,1l-mono(9,12- 
octadecadienoate) 


—,l-monoocta- 
decanoate(d/) 


——(I) .. eee eee 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color. 
crystalline 
form. 
specific rotation 
and A,,,, (log «) 


Diacetin. VIGNE | actrees etisiteisis 40 280 
HOCH(CH,0,CCH;), 155-615 

a,6-Dibutyrin. 232.28 \felp 41.7). 3710. bite: 273.5 
C3,H}CO,CH,CH(CH,0H)O,CC3H3 (Py, c=7) 16722 

a,y-Dilaurin. Glycerol-1,3- | 456.72 | pl (al), nd R495) Fac w emis 
dilaurate. (eth-al) (unst) 
HOCH[CH,0,C(CH;2),oCH3]2 B: 56.5 (st) B: 56.5 (st) 

«,y-Dipalmitin. Glycerol- 568.93 |cr (al or chl) 12=8 AS ote 
1,3-dipalmitate. (a: 50 
HOCH[CH,0,C(CH,),4CHs3]2 B:63.5) 

2,3-Dimethoxy-1-propanol*.|120.15 |]...........--]e.0-.05- 1807°° 
CH,0CH,CH(OCH;)CH,0H 100*° 
1,3-Dimethoxy-2-propanol®, | 120/15} scree isire ois. |i tee 1697°° 
CH,0CH,CH(OH)CH,0CH, ; 8g*° 

O,NOCH,CH(OH)CH,ONO, 191.10|}pr(w), cr(eth |26(hyd) |1481* 

+1w) 116°° 
a,y-Distearin. Glycerol-1,3- | 625.04 |nd or pl (eth, TSU ew Pisses 
distearate. chl, lig) 
HOCH[CH,0,C(CH;),5CHs]2 
C,;H;0CH,CH(OH)CH,0C,H, If (al) 81-2 224.5175 
244.29 175é 

CH;CO,CH(CH,0C,Hs)2. . | 286.33 |(dilal) 70-1 19016° 

a,y-Dipropioin. 204.23) 1 SRO er aheicysis el oslo bts. 02 170-3'° 
HOCH(CH,0,CCH,CH;), 

Chimy] alcohol. 3-Hexadecyl-| 316.53 |If (hx) 64 1209-098 
oxy-1,3-propanediol. [a]2° +3 (chl) 
HOCH,CH(OH)CH,0(CH,),;CH; 

Guaiacol a-glyceryl ether. 198.22 |rh pr (eth, 78.5-9 252 
Guaiamar. eth-peth) 126-8°? 

3-Methoxy-1,2- 106:12' |hygliq> | WEE bina. 220760 
propanediol*. (198- 
HOCH,CH(OH)CH,0CH, 200) 

110-2! 
2-Methoxy-1,3- 106.12 |hygliq | “PANS .o.. 2. O327e 
propanediol*. 119-20° 
HOCH,CH(OCH;)CH,OH 

a-Monoacetin. 134.13) jl coe see Besse 158*°5 
HOCH,CH(OH)CH,0,CCH, 129-313 

a-Monobutyrin. FAGZ19 Wee oe aie kent 269-71 
HOCH,CH(OH)CH,0,CCH,CH,CH, 163'° 

a-Monolaurin. |274.41 |If(CCl, or peth)| «:44 186! 
HOCH,CH(OH)CH,0,C(CH;),oCH; (unst) 

B':59.5 
(unst) 
B:63 (st) 
HOCH,CH(OH)CH,0,C(CH3),0CH; cr(ethorpeth)|54-5—s_|........ 
274.41 | [a]p —4.9 (Py) 

a-Monopalmitin. 330.51 |plor If (eth, lig)|«:66.5 |........ 

HOCH,CH(OH)CH,0,C(CH,),4CH; (unst) 
B':74.6 
(unst) 
B:77(st) 

HOCH,CH(OH)CH,0,C(CH;),4CH; cr(ethorpeth)|71-2.—s_ |... ..... 

330.51 | [a]p —4.37 
(Py) 

Glycosal. a-Glyceryl 212.21 |nd (eth) 76) OHIO AS 
salicylate. 

Glycerol-1-monoricinoleate. |'372.55 ye" 9) >" |]. Jose cence ened 
a-Monoricinolein. 


HOCH,CH(OH)CH,0,C(CH;),CH : CHCH,CH(OH)(CH,)sCH3 


HOCH,CH(OH)CH,ONO,. 


HOCH,CH(ONO,)CH,0OH 

Glycerol-«-monolinoleate. 
a-Monolinolein. 
HOCH,CH(OH)CH,0,C(C 

a-Monostearin. 
HOCH,CH(OH)CH,0,C(C 


HOCH,CH(OH)CH,0,C(CH;),,CH, cr (eth or peth)|76—7 


137.09 | pr (w, al or eth) | 61 155-60 
102" 

137.09 |If (w) 54 155-60 

354.54 |cr (bz) TASS MAN eee 


H,),CH: CHCH,CH:CH(CH,)4,CH, 
|358.57 |pl(MeOH) Bid) Wale ane: 
H3);5CH, (unst) 
B':79 
(unst) 
B:81 (st) 
358.57 | [alp —3.58 
(Py) 


C-319 


Density 
1.177935 |1.439529 | v | v 
reeks 1.442279 | i | s 
ares cute |' Siamese s 
Pec aeal REMI TICR (ack 
s* 
1.01625 1.420079 | co | s 
1.00852° |1.41927° | wo] v 
1.5232° 1.471532 | s | v 
A acces ee ich cee 6 
s' 
| 7 el SE ava 
Tee sw scans i |v 
BAe ard Cah heady teks s 
il Sigwrans Wie totale Crete s |v 
yi 
1.18302° |1.442?5 viv 
1.12425 1.4505!7 | v | v 
1.20602° |1.41577° | s s 
1.12918 1.453179 | v s 
0.924897 {1.43508 |...| 6 
s* 
cg ted ale tbe 6 
sh 
» RAPES MPS Vale: 
MP ene. a Me a 6 }v 
vf 
£02829) bs aasieodl aes s 
1.416429 |1.46987° | v | v 
1B hee I ao eaee s | s 
Lh irk fete) 1.4758?° 6 
0.98412° |1.4400%° i 6 


ral formulas see end of table. 


Solubility 


Np a re Ref. 
. other 
w pce solvents 


-|OSV 


AcOEts 
lig, 
MeOH, 
CS, 6 


chl v lig, 
MeOH, 
CS, 6 

lig s 
peth 6 


B2?, 160 
B2, 273 
B2?, 320 


B2°, 968 


B1*, 2317 
B1°, 2318 
B1?, 591 


B2?, 356 
B67, 152 
B6, 149 
B2', 107 
H27, 674 
B6', 382 
B1°, 2317 


B1*, 2317 


B2?, 159 
B2?, 249 


B2?, 320 


B2?, 890 


B2?, 338 


B2°, 966 


B10?, 53 


B3', 138 


B1?, 591 
BI’, 591 
B2', 213 


B2?, 354 


B2°, 1024 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, mp: bp. Density Np 
wt. |specific rotation c c 
and 4,,,, (log €) 
SS 
Glycerol 
g102|—,1-mono(9-octa- | Glycerol 1-monooleate. 356.55 | pl (al) a:25 238-40? | 0.94203° | 1.4626*° 
decenoate) a-Monoolein. (unst) 
HOCH,CH(OH)CH,0,C(CH,),CH: CH(CH;),CH;} f’:32 
(unst) 
B:35.5 
(st) 
—}/—,l-monooleate . . | see Glycerol, |-mono(9- 
octadecenoate) 
—|—,1-monoricin- see Glycerol, 1-mono(12- 
oleate hydroxy-9-octadecenoate) 
Q g103|—,1-octadecyl ether| Batyl alcohol. 3-Octadecyl- | 344.59 | pl (bz, ace) 70-1 2152072) Racers = ea lovanweecryek 
(d) oxy-1,2-propanediol*. [o]2° + 1.14 
HOCH,CH(OH)CH,0(CH;),;CH; | (chl,c = 6.6) 
g104|—,1-phenylether .. | Antodyne. | 168.20 |nd(eth, peth |67-8 20077 1.22520 els tees be 
HOCH,CH(OH)CH,0C,H, or bz-lig) (62-4) 145-8°-© 
105} ——=31'(2-tolylether se |\srrlasje.:s eeisiotey tele leis «05 | 182.22 |nd (bz-peth) POA Ge |. hep aoe Pee abe Nise 3's 0p 
(cor) 
2106|—,triacetate...... Triacetin. 218.21 | cr (al) 4.1 258-607°% 1.15962° |1.43017° 
CH,CO,CH(CH,0,CCH;) 130.57 
g107|—,tribenzoate..... Tribenzoin. 404.43 | nd (MeOH) 760) a eee 122824 Psa on ees 
C,H,;CO,CH(CH,0,CC,H;), 

Q g108|—.,tributanoate....| Tributyrin. 302;37.Nn tees. 202 —75 305-10 1.03502° |1.43597° 

CH;CH,CH,CO,CH(CH,0,CCH,CH,CH;), (287-8) 
190? 
2g109|—,tridodecanoate .| Glycerol trilaurate. Trilaurin.| 639.03 | nd (al) 85.6 |. ais 0.8986°°> |1.4404°° 
CH;(CH,),59CO,CH[CH,0,C(CH;);9CHs]2 (unst) 
B:32.9 
(unst) 
B:46.4 
(st) 
—|—,trielaidate...... see Glycerol, tri(trans-9- 
octadecenoate) 

Q g110|—,trihexadecanoate| Glycerol tripalmitate. 807.35 | nd (eth) a:44.7 310-20 |0.87527° |1.4381°° 
Tripalmitin. (unst) 
CH,(CH,),4CO,CH[CH,0;C(CH;),4CH3}2 B: 56.6 

(unst) 
B:66.4 
(st) 
gll1|—,trihexanoate ...| Glycerol tricaproate. 886.54 soa ces —60 > 200 0.986732° |1.44277° 
Tricaproin. 
CH;3(CH2)4CO,CH[CH,0,C(CH,2)4CH3]2 
g112|—,tri(3-methyl- Glycerol isovalerate. 944 AS Ors. Sancarots + fale svete e957 330—-57° | 0.99842° |1.43547° 
butanoate) Triisovalerin. 19415 
(CH;)2CHCH,CO,CH[CH,0,CCH,CH(CH;),], 
g113|—,trimethyl ether. .| 1,2,3-Trimethoxypropane*. | 134.18 |.............]......0- 148 0.946035 |1.4055'5 
CH,0CH,CH(OCH;)CH,0CH, 
g114|—.trinitrate....... Nitroglycerin. Trinitrin. 227.09 |payetclorrh | 13 (st) 256exp | 1.59313° |1.4786!? 
O0,NOCH,CH(ONO,)CH,ONO, 2(unst) | 125? 
g115|—,trioctadecanoate| Glycerol tristearate. 891.51 |cr (eth, peth) ar50. Wiles Aces 0.85593° |1.43998° 
Tristearin. B': 64.5 
CH;(CH>;),;6CO,CH[CH,0,C(CH,),,CH3], B:73 
g116|—.,tri(cis-9-octa- Glycerol trioleate. Triolein. | 885.47 | polymorphic 235—40'® |0.8988*° |1.4621*° 
decenoate) CH,;(CH,),CH:CH(CH,),CO,CH[CH,0,C(CH,),;,CH:CH(CH,;),CH3]2 
a: —32 
(unst) 
B’: —12 
(unst) 
Bp: -—5.5 
(st) 
Q g117| —,tri(trans-9- Glycerol trielaidate. 885.47) nc shee <4 Cea te Cosine |iaerann oclllacaseSon 
octadecenoate) Trielaidin. B:42.8 
: CH,(CH,),CH:CH(CH,),;CO,CH[CH,0,C(CH,);CH:CH(CH;)7CH3]2 
g118|—.,trioctanoate. .. .| Glycerol tricaprylate. ATO OMG ceteetkitene. 9.8-10.1 | 233.1 0.95402° |1.44827° 
Tricaprylin. (st) —21 
CH;(CH;),.CO,CH[CH,0,C(CH,).CH3]2 (metast) 
g119|—.tripropanoate . . | Tripropionin. Tripropin. 1:260:293/- oe eer ick ameeeee 175-679 |1.10038 | 1.431819 
‘ CH;CH,CO,CH(CH,0,CCH,CH;), 130-23 

Q g120| —,tritetradecanoate| Glycerol trimyristate. 723.19 |polymorphic |a:32 311 0.8848§° |1.4428°° 
trimyristin. (al-eth) (unst) 
CH,(CH,),,CO,CH[CH,0,C(CH,),2CH3]> B:44 

(unst) 

B’: 56.5 

(st) 
—|—,1,2-dithio-...... see 1-Propanol, 2,3- 


dimercapto- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


(es; 


320 


Solubiity 


h other 
HES: solvents 


con sulfs 


peth, chl 


Ref. 


B2?, 439 


B17, 590 


B6?, 152 
B6, 354 

B2?, 160 
B9?, 122 


B2?, 249 


B2?, 320 


B2?, 340 


B2?, 285 
B2?, 277 
B1*, 2318 


B1°, 2328 


B2?, 1035 


B2*, 440 


B2, 470 


B2?, 303 


B2?, 222 


B2?, 328 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Synonyms and Formula form, Ue 
specific rotation c 
and A,,,, (log «) 
Glycerophosphoric acid in 
g121| Glycerophos- HOCH,CH(OH)CH,OPO(OH), syr[a]p—1.45 |........ 
phoric acid(L) 172.08 | (Basalt in2N 
HCl, c = 10.3) 
—|Glycidic acid...... see Propanoic acid, 2,3- 
é epoxy-* 
g122| Glycidol(d)....... 2,3-Epoxy-1-propanol*. [eloss1S1 Bteiieenws. 
Glycide. 3-Hydroxy- (undil) 
propylene oxide. 
g123|—(/)............. ClH Oe See £122 see snes (olp —= S659 Wee aeac es 
(undil) 
Q g124|Glycine .......... Aminoacetic acid. Glycocoll. mcl or trg pr 262d 
H,NCH,CO,H (dil al), (brat 
(ae SS 228) 
(3.76) 
gl25|—,amide......... Glycinamide. hyg nd (chl) 67-8 
H,NCH,CONH, AwPH=6 210 sh 
(2.1) 
g125'|—,—,N’(4-ethoxy- | Glycine-p-phenetidide. nd(+1w) 100.5 
phenyl)- Phenocoll. (anh) 
95 (hyd) 
g126|—,—,hydrochloride] H,NCH,CONH,.HCI..... nd (al) 203-4 
(189) 
—|—,anhydride...... see 2,5-Piperazinedione 
g127 |—,ethylester...... Ethyl glycinate. Aree = 2/9118 SH! eehaaatelsys 
H,NCH,CO,C,H; (1.9) 
2 g128 |—,—,hydrochloride|H,NCH,CO,C,H;.HCl.... nd (al) 144 
g129 |—,hydrochloride .. }|H,NCH,CO,H.HCl....... hygrhnd(w) |200-1 
. (187) 
g130|—,methylester....|Methylglycinate. = | | 89.10 ].............]........ 
H,NCH,CO,CH, 
g131|—Vnitrile......... Aminoacetonitriled 90) ||) SGOT csv idinverains Pataals @ vein 
H,NCH,CN 
Pe pall Dee 2 al oe Bac es oe eee cre eae] ee tee 241-2 
Q g133|—,N-acetyl- ...... Acetamidoacetic acid. 206 
Aceturic acid. MeOH) 
CH;CONHCH,CO,H AwPt=1215 sh 
(2.4) 
g134|—,N-acetyl-N- N-Phenylaceturic acid. If (w) 194 
CH;CON(C,H;)CH,CO,H 
g136|—,N(4-amino- CsH,oN20,.H20. See g167. . | 184.20 | pl (dil aa) 222-3d 
phenyl)-, 
monohydrate 
S137i—— NC -argomo- | feiss ede seda a. desde ce wedos sc (w) 198-9d 
phenyl)-, amide 
iS ea NC OMEROISE | fll hace cian ois crore sisparrieicier aise des nd (w) 175-7d 
phenyl)-, amide 
—|—,N-benzoyl-..... see Hippuric acid 
2421 N-benzyleds os flags edie stow ans swim er siewec 198-9 
Q g143}—,—,ethylester ...|C,,H,,;NO,. See gl42...... NOS FE .iee cramer ntnata a |x palin 
2 g144|—,N.N-bis(2- (HOCH,CH,),NCH,CO.H. | 163.18 193-Sd 
hydroxyethyl)- 
g145|—,N-bromo- BrCH,CON(C,H;)CH,CO,H 272.11 153d 
acetyl-N- 
phenyl- 
Q g148|—,N(2-carboxy- N-Carboxymethylanthranilic | 195.18 |nd (MeOH) 218-20 
phenyl)- acid. Anthranilidoacetic 
acid. CgjHgNO,. See g167 
g149|—, N-chloro- CICH,CON(C,H;)CH,CO,H plor pr (bz) 132-3 
acetyl-N- 227.65 
phenyl- 
g150|—,—,.methylester . |}\CICH,CON(C;H;)CH,CO,CH, pr (lig) 59-60 
241.68 
—|—,cholyl-......... see Glycocholic acid 
g151|—,N,N-dicar- (C,H;0,C),NCH,CO,C,H, | 247.25 | pr (peth) 36.5 
bethoxy-, ethyl 
g153|—,—nitrile....... Diethylaminoacetonitrile....|112.18 ].......2..000]e.ss0 08m 
(C,Hs),NCH,CN 
g154|—,N,N-dimethyl- . . | Dimethylaminoacetic acid. 103.12 |hyg nd (PrOH) |185—6 
(CH3)2NCH,CO,H (157-60) 
g155|—,—,nitrile....... Dimethylaminoacetonitrile. BAA caw can pewkasdiviatedines 
(CH3)2NCH,CN 
g156|—,N-ethyl-....... Ethylaminoacetic acid. 103.12 |pl (al) 181—2d 
C,H;NHCH,CO,H 
g157|—,—,nitrile....... Ethylaminoacetonitrile. SASS Ne sersverecaraseravoys;ef tedverere 45 
C,H;NHCH,CN 
g158|—,N-formyl-'- CsH;N(CHO)CH,CO>H .. . | 179.18 125 


b.p. 
Ce 


Density 


1.11729 | 1.429326 


1.1050'® |1.42931° 


0.8281” 
1.1607 


57.618 


1.42607° 


10.86503° | 1.40957° 


81-3?° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-321 


wf fe 


Ss 


6h 


Solubility 
ace] bz 
i i 
S)Us | s 
s'smlls 
i f) 
é6}/s |] 6 
SHO. Heed 
2 | 0 | 0 
i 6 i 
6 é 
i 
AP | ae ei i 
Vv 7 
satel « s 
s i 
s 
Vv Vv 
Vv v 
$s? 
Balheee sss 
s 


other 
solvents 


MeOH s 


AcOEt s 
chl, lig 6 


.| MeOH 6° 


-|dav 


Ref. 


B12, 2335 


B17', 50 


B17', SO 


B4', 462 


B4?, 783 


B13?, 268 


B4', 468 


B4?, 780 


B4?, 781 
B4, 340 


B4?, 780 
B4°, 1120 
Am 39, 


1457 
B4?, 789 


B12, 476 


B13’, 34 


B167, 487 


B16?, 489 


B12?, 567 
B12’, 567 
B4?, 787 


B12, 477 


B14’, 225 


B12, 476 


B12, 477 


B4, 365 


B4?, 787 
B4?, 785 
B4, 346 
B4?, 787 
B4?, 787 


B12, 476 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline Se | 
No. Synonyms and Formula 1. form, BED: me Density 
- |specific rotation other 
ae Aman ad 2 BEEEES 
—}+—— 


Glycine 
—|—,N(N-)-gluta- see Glutathione 
mylcysteinyl)-, 
—|—,N(N-glycyl- see Triglycine 
glycine)- 
—|—,N-guanyl-...... see Glycocyamine 
Q g159| —, N(4-hydroxy- C,H,NO3. See gl67........ 167.17 | pl (w) — i , |B13?,259 
phenyl)- chl, alk s 
g160|—,N(4-hydroxy- |... ..------- ese eee eee eee 209.20 | pl (w) — -.-| 1 |AcOEts |B10', 83 
phenylacetyl)- f 
2 g161|—,N-leucyl-(DL) . .| DL-Leucylglycine. 188.23 i i |chli B4?, 872 


(CH;),CHCH,CH(NH,)CONHCH,CO,H 
cr (w) A¥ 300 
(0.8) (<220) 
Q g162|—,_{(L).......... (CH;),CHCH,CH(NH,)CONHCH,CO,H z : : B4, 444 
188.23 |lfornd (w-al) 
[a]2° + 85.8 
(w, c = 2.4) 
g163|—,N,N’-methyl- CH,(NHCH,CO,H),...... 162.15 |pl 199d ate B4', 473 
enedi- 
g164|—,N(2-naphthyl)- | C,)HSNHCH,CO>H....... : (w) 134-5 B12, 
1298 
O'g165|— | N@anitros 7 er eearderarercictevsiateseptereveraea cre 196.17 | dk red pr (al) 192-3d Jcecsecc| eecccnce [esnoeese| OF | V" |) 1O.ll armel tenata| tena B12, 695 
phenyl)- 
g167|—,N-phenyl-...... Anilinoacetic acid. EMA aie. = apaooe 127-8 S|, O-(ha2<.)) 506) capeameetanaeaes B12, 468 
gl68|—,—,amide ...... CsH;NHCH,CONH)...... 150.18 |nd (w), If (al) 141 (136) | cceleic | occ ccc c ee Poe cwieelele:| 2 Veet) VEO ge Neh eee enn B12?, 249 
g169|—,—,ethylester . ..] CSH; NHCH,CO,C,H, ....} 179.22 | If (dilal) S8 27346 Jes en |e cade cel} OM] Ss > [98 | Reeiieee epee C48, 719 
g170|—,—,methylester .|C;H;NHCH,CO,CH;,..... 165.19 |nd (al) i | s | 'S | ade soll cen C49, 
1337 
Q g171|—,—.nitrile....... Anilinoacetonitrile. 132.18 | pl (lig-eth) ade i B12, 472 
CsH;NHCH,CN 
Q g173|—,N-phthaloyl-.. . . | Phthalimide-N-acetic acid. 205.17 |nd or pr (wor B21, 481 
al) i 
g174| —,—,chloride..... C,oHeCINO3. See g173..... 223.62 | nd (lig) stb, [iliac [ae calaaaelp 18 fe Vigh sete eat tn een B21, 358 
g175| —,—,ethylester .. .| C\JH,,NO,. See gl73...... 233.23 | nd (w, al or eth) ...| v |chlvligd | B21?, 357 
g176|—,N(N-phthaloyl- | Phthaloyldiglycine......... 262.22 | nd (w) AS i B217, 358 
glycyl)- 
g177) —,—,ethylester ...] C\4H,4N,0,.Seegl76..... 290.28 | nd (al) . i das B217, 358 
g178|—,N-succinyl-, Ethyl succinimide-N-acetate. |185.18 |nd(eth) (67 |1983?7 |........]........| v | v | 6 |.2-) os e}eneeeeee B217, 305 
ethyl ester 
g179| Glycocholic acid . . .| Cholylglycine. 465.64 | nd(w), [a]?> 5 | v |] 6}. 4.) .a0ielen eee E14, 194 
CisHy3NOg. +32.3 (al, 
c=1) JS5 % suf 
318 (4.18) 
—|Glycocoll......... see Glycine 
Q g180|Glycocyamine.... . Guanidoacetic acid. 117.11 |plornd (w) 5 | 6 | sce: |acctell eee B4?, 793 
N-Guanylglycine. 
NH:C(NH,)NHCH,CO,H 
Q g181|Glycogen......... Animal starchy (Cel oOs)gc- (C162:14)0) mam | Mal ar ocisraseseteall eteteemeteteo || eles antes i i jie. |. os | oceeets C25) 
wh pw, [a]?> 4940 
+ 196.5 (w) 
4” 420 
== (Glycol... Soh iexion« see 1,2-Ethanediol 
—|Glycolaldehyde . . . . | see Acetaldehyde, hydroxy- 
—|Glycolicacid...... see Acetic acid, hydroxy- 
g182|Glycolide......... 2,5-p-Dioxanedione. ....... 116.07 |If(al-chl oral) |86~—7 (83) $ Po 0 B19’, 175 
Q g183|Glycoluril ........ Acetylenediurene. 142.12 |nd or pr (w) 300d i B26?, 260 
Glyoxaldiurene. 
—|Glycolylurea...... see Hydantoin 
—|Glycylglycine ..... see Diglycine 
2184) 18a-Glycyr- Glycyrrhetic acid. 470.70 | «: pl (dil al) a:283 ede E14, 561 
rhetinic acid CoH 460,. B:nd(al-peth)| £:296 
pl (chl- (331-5) 
el 
a:[a}é? +140 
(al) 
B: [a]? + 145.5) 
(diox) 
; A*' 242 (4.09) 
g185|—.glycoside ...... Glycyrrhizic acid. 822.96 |plorpr(aa) |220d ee oie (eee nnn H4, 100 


Glycyrrhizin. C,,H620 46. 
See g184 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-322 —— = 


—|Guaiacol, 
4-propenyl- 
—|Guaiazulene ...... 


g192|Guanidine ........ 


Q g193|—.acetate........ 
Q g194|—.carbonate...... 
Q g195|—.hydrochloride . . 


Q g196|—.nitrate......... 
g197|—-.picrate ........ 


Q g198|—,thiocyanate.... 
g199|—.1-amino-*...... 


Q g200 |—.1-cyano-*...... 


Q g201|—.1,3-diphenyl-* . . 


Q g202 | —.1,3-di(2-tolyl)- . . 


g203 |—,1-methyl-, 
sulfate* 
Q g204|—,1-nitro-*....... 


g205 |—,1-phenyl- 
3(2-tolyl)- 
g206 |—,1,1,3,3-tetra- 
phenyl-* 
g207 |—.1,1,3-tri- 
phenyl-* 
Q 2208 |—.1,2,3-tri- 
phenyl-* 
g209 |—,—. hydrochloride 
monohydrate 
g210 |—,1-ureido-*...... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Ethanedial*. Biformyl. 
OCHCHO 

Diisonitrosoethane. 
Glyoxime. 
HON:CHCH:NOH 

Benzoylformaldehyde. 
C,H;COCHO 


see Imidazole 

see Glyoxal, dioxime 

see Acetic acid, oxo- 

see Narcotine(d/) 

3(Dimethylaminomethyl)- 
indole. Donaxine. 


Fulvicin. C,,H,;ClO,. 


see Phenol, 2-ethoxy-* 

see Phenol, 2-methoxy-* 

see Benzene, 1-hydroxy-3- 

methoxy-4-propenyl- 

see Azulene, 1,4-dimethyl- 

7-isopropyl- 

see Naphthalene, 

2,3-dimethyl-* 

Champacol. 3,8-Dimethyl- 
5(a-hydroxypropyl)-A°- 
octahydroazulene. 
C,sH2,0. 

Aminomethanamidine. 

Carbamamidine. 
HN:C(NH;2)2 

HN:C(NH,)2,.CH3;CO2H ... 

2(HN:C(NH;)2].H,CO;3.... 

HIN: C(NH3)2-HEl 2. 10-6 


HN:C(NH;);.HNO3....... 
HN:C(NH,),.C,H3N30,... 


HN:C(NH;)..HCNS....... 

Guanylhydrazine. 
HN:C(NH,)NHNH, 

Dicyanodiamide. Param. 
NH:C(NH,)NHCN 


Melaniline. 
HN:C(NHC,H;)2 


HN:C[N(C,Hs)a]2..---- +++ 
HN:C(NHC,Hs)N(CoHs)2. . [287.37 


C.H.N:C(NHCG,H)2 ...-<- 287.37 

C.H;N:C(NHC,H;)2. HCl. H,0 
341.85 

1-Carbamoylguanidine. 102.10 

Guanylurea. 

Dicyandiamidine. 

HN:C(NH,)NHCONH, 


Color, 
crystalline 
form, 
specifi¢ rotation 
and A,,,, (log e) 


ye pr 


rh pl (w) 
A" 233 (4.23) 


nd (+w) 


If (eth), 
nd (ace) 
A*' 280 (3.80), 
289 (3.68) 
oct or rh (bz) 
[a]p’ +376 
(chl sat sol) 
(a]3,' +337 
(ace) 
4*'291 (4.37), 
325 (3.77) 


trg pr (al) 
(als? — 30 
(al, c = 4) 


cr A¥ 209 

nd (al-eth) 

oct tetr pr (w) 

th bipym (al) 
A* 262 (1.25) 

If (w) 


og-ye pl or nd 


th If or pl (al) 


mcl nd (al or to) 
A*'251 (4.4), 
286 sh (1.1) 

cr (dil al) 
As"! 252 (4.08) 

(w) 


nd or pr (w) 
A” 264 (4.16) 


nd (aa) 

rh (lig) 

ta (dil al) 
nd or pr (al) 
pr(w +1) 
pr (al) 


JOIN NaOH 218 
(4.29) 


Solubility 


Density i oe 


other 
oor solvents 


28876° 5d |0.907410° |1.471610° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-323 


B1*, 3076 


B17, 818 


B7', 360 


B6?, 265 


B3?, 121 
B37, 95 


B3?, 75 


B12, 803 
B4?, 570 


B3?, 100 


B12, 445 
B12, 430 
B12?, 242 
B12?, 246 
B12’, 246 


B3, 89 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 
No. Name Synonyms and Formula Mol. form, MEP: 
wt. | specific rotation c 
and A,,,, (log «) 
Guanine 
Q g211}Guanine.......... 2-Aminohypoxanthine. nd or pl 
6-hydroxy-2-aminopurine. (NH,OH) 
AwepH =11 245 
(3.81), 273 
(3.85) 
Q g212|Guanosine........ 9-D-Ribosidoguanine. 283.25 |nd (w), [ajz° 
Vernine. C,)H,3N;0;. — 60.5 
(0.1N NaOH, 
p = 3) 4" 254 
Guanosine see Guanylic acid (4.13) 
phosphoric acid 
g213|Guanylicacid ..... Guanosine 3'-phosphate. 363.23 |nd or pr (w +2) |208d 
Guanosine phosphoric acid. [a]2° —7.5 (anh) 
GMP. C,oH,4N;OgP. (w, p = 1) (218d) 
[a]®° —65 (5% 
NaOH, c = 2) 
2” 260 (4.07) 
—|Gulitol........... see Sorbitol 
2214] Gulonic acid, pr ta (w) 
y-lactone(d) (a]2,° + 55.1(w) 
g215|]—,—(/) .......... CoH 006: See g214......... 178.14 | rh pr (w) 185 
[a]3° —57.1(w) 
e216|—sphenyle 3] Wilisebsseeescae ce tele ce oan (w), [a]3° + 13.45 
hydrazide(D) 
2171 -OxO=(1)) boi |paaic nie te dee ws olers oe 3 cr (w), [a]5°—48 
(w.c = 1) 
E218 Gulose(D) ras rse nc ph a svarsterstpes os tercsiothos Guvtelas ato 180.16 |syr [a]2° +61.6 |........ 
2219 AE) eae aolanerc es GoHycOgs See e282 ks 180.16 |syr[a]?°?—20.4 |........ 
g220|—,osazone(D) ....|D-Idosazone.............. 358.40 | [a] +0.5 (al-Py) | 168 
(mut) (180d) 
g221} Guvacine......... 1,2,5,6-Tetrahydronicotinic | 127.14] pr(w), rods 295d 


acid. 


(+ 1w, dil al) (285d) 


b.p. 
Cs 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-324 


Solubility 


B31, 29 


B18’, 193 
B187, 193 
B15, 332 
B3?, 522 
B31, 282 
B31, 282 
B31, 355 


B22', 489 


Name 


Halazone 


Qh2 


Qh3 


h4| Hecogenin........ 


hS|—,acetate 


h6| Hederagenin 


Qh7 


h8 


h9 


2 h10 


Hematommic acid. . 
Hematoporphyrin. . 


Hematoxylin...... 


Hemellitic acid .... 
Hemimellitene..... 
Hemimellitic acid . . 


1,10-Hendeca- 


Hendecane’*....... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


see Benzoic acid, 
4(dichlorosulfamyl)-* 
. |CsH;CH(OH)CH,NHCH,j .| 151.21 
3,4-Dihydroharmine. 214.27 
C,3H,4N,0. 
Banisterine. Telepathine. 212.55 
Yageine. 
C,3H,,N,0. 
CEA Oes ite [eee 430.64 
CoH4,05. Seeh4....2.:.. 472.67 
CyoHas Oech. Facts: $h: 472.72 
Alantolactone............. 232.33 
Salicylaldehyde-D-glucoside. | 284.27 
Fumigacin. C;,;H44O,...... 554.69 
Haematein. C,,H,,0,...... 300.27 
Hydroxyhemin. Ferri- 633.51 
porphyrin hydroxide. 
C34H3,.N,0,.FeOH 
shah Oe ERS CN aS 244.17 
Photodyn. C34H3,N,0, ... . | 598.71 
Hydroxybrasilin. 356.33 
Haematoxylin. 
C16Hy40¢.3H,0 
see Benzoic acid, 
2,3-dimethy!- 
see Benzene 
1,2,3-trimethy!-* 
see 1,2,3-benzenetri- 
carboxylic acid* 
HC:€(CH,), :CHanes.5; « 148.25 
n-Undecylaldehyde. 170.30 
CH;(CH,),CHO 
CH;(CH,),CH:NOH ...... 185.31 


CH,(CH,),CH(CH3)CHO. . | 184.33 


Undecane*. CH;(CH),CH; | 156.32 
CH;(CH2)ioNH2.......... 171.33 
F(CH)  Bitsccet eons pucicks 253.21 


.| Undecanoic acid.* Undecylic | 186.30 


acid. CH,(CH;),CO,H 


CH3(CH;2),CO,C,Hs 


Color, 
crystalline 
form, 


specific rotation 


and A,,, (log e) 


[a] —47 


ta (MeOH), rh, | 250d 


pr (al) JO4 NHC1 
264 (4.07), 
380 (4.49) 

rh (al), pr 
(MeOH) 
AMcOH 240 
(4.63), 301 
(4.13), 322 
(4.11) 

pl (eth), [o}i? + 
Asulf 351 
(3.86), 396 
(4.20) 

cr (MeOH) 


pr (al), [a]5" 
+70.1 (chl- 
MeOH), 

[a]s° +80 (Py, 
c ='0:7) 
nd 


nd (w), [a]é° 
—60.4 (w) 

nd (dil aa) 
[a]p* —125 
(chl, c = 1) 
A231 (4.29), 
322 (1.99) 

red-br cr 
AOD FTES: 
(3.86), 295 
(3.51), 308.5 
(3.46), 430 
(4.6) 

br pw (Py) 
A” 550, 575 


nd (aa) 

red 4"! 494 
(2.7), 529 
(2.5) 

yesh cr, [a] + 11 
(w,c = 3.7) 
79-1NKOH 4gQ | 
534.4, 565, 
615.5 


MeOH) 


cr (ace) 


Density 


0.81823" 


0.82513? 


$y Se 0.8303° 

195.97°° 
7519 

242760 
112.375 


asr4 


0.79793° 


2807°° 
1645 


0.89073° 


Isis 0.86337° 


(iii) —27.8 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-325 


Solubility 


eerie Ref. 
other 


1.453?! 
1.45207° 


1.4321?° 


0.740173) 1.417279 


1.43987° 
1.4518?° 


1.429445 


1.42857° 


+ 5 oheuaopand C42, 2245 
chl, B237, 345 
Pys 
Pys B23?, 348 
chl 6 
. | lig, J1955, 
MeOH s 1966 
bes Se Ho -cileeec. cats Am 77, 
5196 
Py, B107, 305 
aa, 
alk s 
chl, Am79, 
aa, 1009 
alk, 
ligs 
vco-Eillsce:ce Neder abe thes B31, 223 
aa,dioxs | Am78, 
MeOH s* 5275 
peth 6 
NH,v B18?, 221 
aaé 
chli 
alks M, 508 
Py 5” 
aaé 
aas’ H16, 282 
chl 6 M, 509 
alk s B17?, 273 
sen unsEnpateled B1?, 248 
eS B1,712 
Creare state B1,713 
oS ais cl iantosy C47, 831 
Breil Vanccath hare aserd syeceve B1*, 534 
Pel ioesite soeree B47, 658 
ie el iret ere secs C51, 
7300 
co |chlv B2?, 314 
Oss B2', 154 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
Mol crystalline 
No Name Synonyms and Formula Ht form, 
wt. | specific rotation 
and A,,,, (log £) 
Hendecanoic acid 
h24|—,nitrile......... Decyl cyanide. G30 s arststesesarcrete> oiace 
CH,(CH,)oCN 
h25|—,2-bromo-*...... CH;(CH,),CHBrCO->H ....|265.20|..........4.. 
h26|—,10-bromo-*..... CH,CHBr(CH,)sCOH ... . | 265.20 | cr (peth-eth, bz 
or ace) 
Q h27|—,11-bromo-*..... BHCH io COsH aiesi aise 265.20 | nd (lig) 
h28 | —,10,11-di- BrCH,CHBr(CH,)sCO3H . . | 344.10 |cr 
bromo-* 
h29|—,11-fluoro-* ..... B(CH) oC Oj Manassas 204:29 WT oirerleetee eins: 
Q h30|—,4-hydroxy-, y-Undecalactone. TBS 28 he icin oarsiaitene’als 
lactone* 
h31|1-Hendecanol* . .. . | 1-Undecyl alcohol. 172-3) Vecneestemee ss 
CH;(CH,).CH,OH 
h32|2-Hendecanol(d)*. . | 2-~Undecanol. 172.31 |{aJ3° +10.29 
CH,(CH,),CH(OH)CH; (bz) 
33 (dl) "isis sesiaisceg CH; (GH), CH(OH) CHa. 172-31 |eeesccns cones 
34 —“(/) #5). asteeece oe CH;3(CH,)sCH(OH)CH; ...|172.31 |[a]p —0.02 
h35|3-Hendecanol(/)* . . | 3-Undecanol. 172.31 |[a]3° —6.22 (al), 
CH,(CH,),;CH(OH)CH,CH, —7.08 (bz) 
h36|5-Hendecanol* .. . . | 5-Undecanol. ee e2s3 le eases spore 
CH;(CH,);CH(OH) (CH;);CH3 
h37|6-Hendecanol* .. . . | 6-Undecanol. {172.31 |cr (ace) 
CH;(CH,),CH(OH) (CH2),CH3 
h38 | 1-Hendecanol, CH;3(CH,)3CH(CH3)CH,OH|] 186.34 }............- 
2-methyl-* 
Q h39| 2-Hendecanone’* .. . | 2-Undecanone. E7030 | sx croreaerabereto 
CH;(CH,)sCOCH;....... 
Q h40| 3-Hendecanone* . . . | 3-Undecanone. B7GO:30 Yscw es cctpaees 
CH;(CH,);COCH,CH; 
Q h41|4-Hendecanone’* . . . | 4-Undecanone. BIO SOorercs cade ewe 
CH;(CH,),COCH,CH,CH 
Q h42|5-Hendecanone* .. . | 5-Undecanone. LEO SSO Vireo cree at evecare 
CH;(CH,)s;CO(CH,)3CH; 
Q h43|6-Hendecanone’ . . .|n-Caprone. 6-Undecanone. | 170.30 |If AMe°# 278 
CH;(CH,),CO(CH,),CH3 (1.69) 
h44|4-Hendecanone, . . . | CH3;(CH,);CH(C,H,;)CH,CH,COCH,CH(CH;), 
7-ethyl-2- 212:38 [tac cence es oe 
methyl-* 
h45|Hendecasiloxane, |(CH;),;SiO[Si(CH3),O]oSi(CH3);  |............- 
tetracosamethyl- 829.78 
h46| 1-Hendecene*..... 1-Undecene. a-Undecylene. | 154.30 ]............. 
CH;(CH,)3CH:CH, 
h47 | 2-Hendecene(trans)*| 2-Undecene. 154230 ise erases ar 
CH,;(CH,);CH:CHCH; 
h48 | 5-Hendecene(trans)*| 5-Undecene. T5430 Waste acess 0% 
CH;(CH,),4CH:CH(CH;),;CH; 
h49| 9-Hendecenoic CH7CH:CH(GH:)7CO{H aa) 184-28 liceyeevee es ele 
acid(trans)* 
Q hS0| 10-Hendecenoic CH,:CH(CH,),CO,H...... 184.28 |cr 
acid* 
Q hS51|/—,ethylester*..... CH,:CH(GCH,) COG Hs. 2.,| 212.34: |\citecie clatter: 
Q h52|—,methyl ester* . . .| CH,:CH(CH;)sCO,CH3....| 198.31 ]............. 
© h53}10-Hendecen-1-ol* . | Undeceny! alcohol. RIOSO sic nc ates <ee'e 
CH,:CH(CH,),;CH,O0H 
h54| 1-Hendecen-3-yne*. | CH;(CH,),C:CCH:CH,....|150.27]............. 
h55|1-Hendecyne*.... . 1-Undecyne. 152.28. Nicatient tsi: 
CH;(CH,),3C:CH 
h56|5-Hendecyne*..... 5-Undecyne. ES 228) circ aa 8 0s 
CH,(CH,),C:C(CH,);CH; 
h57 os Reape CH;C:C(CH,),CO,H...... 182.27 |pl (dil al) 
aci 
h58| 10-Hendecynoic HE:C(CH,),COJH> .....5. 182.27 |If 
acid* 
h59} Heneicosane* ..... CH, (CH) .CHs ones ey 296.59 |cr (w) 
h60} Heneicosanoic acid* | CH,(CH,),,CO,H......... 326.57 |nd (ace) 
h61| Hentriacontane*. . .|CH,(CH,),,CH,.......... 436.86 |lf (AcOEt) 
Q h61'|Hentriacontanoic | Melissic acid. 466.84 |sc ornd (alor 
acid* CH;(CH;),,CO,H ace) 
h62 |16-Hentriacon- Palmitone. 450.84 |If (al) A 
tanone CH,(CH,),,CO(CH,),,CH, 275 (1.50) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-326 


Solubility 


SW Ref. 
other 
ace solvents 


cod ane B2, 358 
LONE L7SS "Gea creases [hrasents si B2', 155 
Pe/ Wl lhetioc bs. 6! asmooridl ocooe ce B2?, 315 
CYMER Eo Ieper ty igcdono.o0 B2?,315 
2} I ic ois ctand Mecaocto.c tel (soca B2?, 315 
eT WRAL ER is vite Ai lru cone CSsz2, 
1918 
peers 0.94947° |1.4512?° B17’, 294 
19 0.82982° |1.439187° J1948, 
1814 
12 0.82702° |1.43697° B1°, 1774 
0 0.8268'° |1.43697° B1°, 1774 
Mada deste 0.830279 |1.43817° B1°, 1774 
17 0.82953° |1.43677° B1?, 462 
—3.5 0.82923° |1.435474 BI’, 462 
25 0.83343° |1.43747° B17, 462 
(23575*) 
117-8'° 
se Seton 5 129-31'? |0.830035 |1.43827° C54, 
2880 
15 231.5— | 0.82502° |1.429077° B1°, 2109 
2.5760 
106'? 
12 227780 0.82723° |1.42967° B1?, 767 
104-6"? 
4-5 106"? 0.82743° |1.42487+ B1?, 767 
2 0.8278}? |1.4275'8 BI’, 767 
14-5 0.83083° |1.42707° B1?, 768 
Scoreriag 0.83627° |1.43707° C31, 
6773 
Spode 0.93079 |1.3994?° Am 68, 
691 
—49.19 0.75033° |1.42609° B1°, 866 
—48.3 0.75283° |1.42927° B1, 225 
—61.1 0.74973 |1.42857° B1*, 867 
19 0.91193° |1.45197° B2?, 420 
24.5 0.90723* |1.44867* B2?,419 
—38 0.88271! B2?, 420 
=27.5 0.8891 B2?, 420 
—2 0.849535 |1.45007° C53, 
- 21717 
ag were 0.79623° |1.46067° C35, 
3499 
—25 0.77283° |1.43067° B1, 240 
(-17.7) 
—74.1 1.43697° Am 61, 
2897 
CHET TOMB nee Goal ieacsocae B2?, 457 
43-4 =. 175?* * 10.90607> |. we... ee flee] «eels | oe ge B2?, 456 
40.5 03791720 BI, 573 
‘740 ) an icone rear | (ocacheicren at] fos Ahficco ot, B2?, 372 
67.9 4587°° 0.81113° |1.45437° |... B1°, 585 
0.78188 | 1.42789° 
LAac py ae a Roope ocnsinat te acc bone B2?, 382 
SB a) Werner 0.79473! |1.4297% B1?, 776 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS TT ee 


No. Name Synonyms and Formula 
Heptachlor 
—| Heptachlor ....... see Dicyclopentadiene, 
3,4,5,6,7,8,9-heptachloro- 
h63} Heptacosane*..... CH,(CH.)3.CHs.ttnare ie-e 380.75 
h64| 7,10-Hepta- CH;(CH,),;C:CCH,C:C(CH,),;CH3 
decadiyne* 232.41 
h65| Heptadecanal* ... .| Margaraldehyde. 254.46 
CH;(CH,),;CHO 
Q h66| Heptadecane*..... CH,(CH,);\;CH3 nema: «2 240.48 
Q h67| —,1-amino-*...... Heptadecylamine. 255.49 
CH;3(CH2)isNH, 
Q h68| —,1-bromo-* ..... n-Heptadecyl bromide. 319.38 
CH;(CH;),6Br 
h69|—,1,17-dibromo-* .| Br(CH,),,Br.............. 398.28 
Q h70| Heptadecanoic Margaric acid. 270.46 
acid* CH;(CH,),;CO,H 
h71} —,ethylester*..... CH,(CH));,CO,C,H,....:.. 298.52 
Qh72|—,methylester*.. . | CH3(CH,),;CO,CH; ...... 284.49 
h73| —,nitrile......... Cetyl cyanide. Margaro- 251.46 
nitrile. CH,(CH,),;CN 
Qh74| 1-Heptadecanol*.. .| CH,(CH,),,OH........... 256.48 
h75| 2-Heptadecanol* . .| CH3;(CH,),4CH(OH)CHs3. . . | 256.48 
h76| 9-Heptadecanol*. . .| CH;(CH,);CH(OH) (CH,),CH; 
56.48 
Q h77| 2-Hepta- Methyl heptadecyl ketone. 254.46 
decanone* CH;(CH,),,COCH, 
Q h78| 9-Hepta- Nonylone. Pelargone. 254.46 
decanone* CH;(CH,),CO(CH,),CH; 
h79| 1-Heptadecanone, | Stearophenone. 330.56 
1-pheny!-* CH,;(CH,),;COC,H; 
h80} 1-Heptadecene* .. .| CH;(CH,),,CH:CH)....... 238.46 


2-one* 


one-2,6- 


1,5-Heptadien-4-ol* 
3,5-Heptadien- 
2,5-Heptadien-4- 


dimethyl-* 


Q h93| Heptane*......... 
2 h94|—,1-amino-*...... 
h95|—,2-amino-*...... 
Q h96|—,1-bromo-*...... 
h97|—,1-bromo-7- 
fluoro-* 
Q h98|—,1-chloro-*...... 
h99|—,2-chloro-*...... 
h100|—,3-chloro-*..... . 
h101|—,4-chloro-*...... 
h102|—,3-chloro-2,3- 
dimethy!-* 
h103| —,5-chloro-2,5- 
dimethyl-* 


h104|—,3-chloro-3- 


ethyl-* 


h105|—,4-chloro-4- 


ethyl-* 


-| CH;CH,CH:CHCH,CH:CH, 96.17 


| 
..-| CH;CH:CHCH,CH,CH:CH, 96.17 


CH,CH,CH:CHCH:CHCH,| 96.17 
CH,CH:CHCH(OH)CH,CH:CH, 


112.17 
Crotonylideneacetone. 110.16 
CH,CH:CHCH:CHCOCH, 
Diisopropylidenacetone. 138.21 
Phorone. 
CH,C(CH;):CHCOCH:C(CH,)CH 
CH,:CHCH,C:CCH:CH, ..| 92.14 
-| CH,C:CCH,CH.G:GH. +7. :2< 92.14 
-| HC:CCH,CH,CH,C:CH...| 92.14 
Enanthaldehyde. Heptal- 114.19 
dehyde. CH,(CH,);CHO 
CH;(CH,);CH:NOH ...... 129.20 
. | a-Pentylcinnamaldehyde. 202.30 
CH,;(CH,)4C(:;CHC,H;)CHO 
CH (CH) CH gece css oat cto 100.21 
CH,(CH,);NH, -cssta-ae 115.22 
CH,(CH,)4CH(NH,)CHj... | 115.22 
GH (CH). Brie ses ae 6 179.11 
BACH BE ten ihrele asc 0 ssa che 197.10 
GH, (CH). Ch .5 sc wciciciceias 134.65 
CH, (CH,), CHCICH,.....)... 134.65 
CH,(CH,),;CHCICH,CH3.. | 134.65 
(CH,CH.CH,),CHC...-... 134.65 
CH,(CH,),;CCl(CH;)CH(CH;), 
162.71 
CH,CH,CCl(CH;)CH,CH,CH(CH;) 
162.71 
CH,(CH,),CCl(C,H,)CH,CH, 
162.71 


(CH,CH,CH,),CCICH,CH; | 162.71 


Color, 
crystalline 


form, 
specific rotation 
and A,,,, (log «) 


cr (al, bz), If 
(AcOEt) 


cr (al +1) 
hex If 


If (al) 

pl (peth) 
pl (dil al) 
pl (al) 

cr (al) 


If (al), cr (ace) 
pl (dil al) 


pl (dil al) 
pl (dil al) 
pl (MeOH) 


A" 271 (4.34) 


ye er pr 


aed 
m ay Density 
1 b other 
a ace! 021 solvents 
59.5 é 0.80502 |11.451:13% leeies| ¢ Bales alid.| sterl| wesetnatete 
27015 0.77968° 
Seat ace 0.843° arch ters 6 azliise lt oe | jocasttes 
364. 1, 12042® sl illanre a citte| eastee Gots aav 
52(+al) AcOEt 6 
22 0.77802° | 1.43692° aad 
49 0.851029 | 1.451029) ata! SatyiSc] ras. | so] = samt 
32 0.99162° | 1.46252° .| chlv 
38-8.4 |208—10? ||).:.023. 2s |. saoayas chlv 
62-3 0.8532 | 1.4342°° chls 
28) | 11857) ee tead ss Waterers « Oss 
BOP Cae Wa LSA) coeah  accrelcovavere.|\sievevsiorerets Os s 
34 0.831579 1446720.) aii pail Vill o:-'|| eto ere cpokksn ce 
54 O.84752o eras caved a1NStl Sb itr e's | orgs | siyeyarte 
54:(46=7)) 114088) Taliers oarac cts AFO7= 6 WL LoS |e BS | shell ecto] susie cle 
GLE, 7 174“) girragera. Oss 
4300) 13207 TV O.6 14008 eo oe cas peths 
chly 
SBE | 2503. Ge sss arersiete [Sass svais, stats ff sieve MeOH s? 
56-6.5:9) | cc ate < «. 35)| ber alata Bev eSB l s|e aeace S| sms ascent 
12 0.78522° |1.44327° lig co 
sie avacaye 0.72702° |1.43707° peths 
Be deere 0.71862° |1.42007° oss 
ag eisiarerete 1087°° 0.73842° |1.45787° peths 
Pees 0.85982° |1.451075 Sraeh aye telsis ave 
pet ae 0.894619 oe Neel Br FOR 5 (ORSESNS 
28 OSE5O.4 [1.499822 19: [SI 6 eS. | arse] ates as 
Sadan 1107°° 0.78725 | 1.46945 peths 
oR cacae 26°° 0.81002! |1.45217! peths 
—85 ili Pe 0.816437 |1.45117 aas 
362° 
—43.3 152,87 oS LO R49520 C1 TAU S20 Hl co a) 00] som bate ciel cin\s sisasie 
59;6°° 
57-8 19SEC O.858325 1421070 desea) Meats si| cists] iasese/o1e age 
100.5'* 
80 174—57°R 1.0.971087°) 1-538 122 hed tear 8 II ciaill espana as 
140° 
—90.61 |98.427°° |0.683762°|1.387777° chl, 
= 2,129 peth oo 
—18 156.9799" 10; ff S42 8A ZFC Cig rcs | eCOuilie2)=: nssarel he Susveusca.e-4 
45.6'° 
suerte aah 14276° 0.7665'° |1.41997!9| 5 peths 
—56.1 178.97©° |1.14002° |1.4502?° chls 
59.7'° 
ar eae S55 ararava-sipfete | s4403-° Biever kseretd| scsterstecteeee 
—69.5 1S9o5 0.87582° |1.4256?° chls 
451° 
Sabra sis ale 0.86727° |1.42212° chl, 
aas 
be See 0.89602° |1.42287° chly 
ER eine oe 0.87102° |1.42372° chls 
ihe er ciaiors EC REL hh) Ei ese ele chls 
Ne eee 0.869218 |1.43457'*| i chls 
sbi vies 0.88562° sats: [ie chls 
Peak ters Get 0.88212° |1.44387° | i chls 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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4035 
B1,717 


B1°, 563 
B47, 660 
B1?, 564 
B1°, 564 
Am 64, 
2739 
B2?, 344 
B2', 169 
B2?, 345 
B1°, 1830 
C30, 
8255 
B1, 430 
B1?, 772 
B1?, 772 
B7?, 272 
B1°, 878 
B1°,999 
B1°, 999 
B1°, 1000 
B2?, 1992 
B1?, 809 
B1,810 
Am 58, 
612 
B1?, 247 
B1°, 1061 
B1?, 750 
B1', 752 
Am 53, 
3122 
B1°, 415 
B4?, 652 


B4?, 374 
B1°, 431 


JOC, 1956, 

739 
B1?,117 
B1°, 429 
B1?, 430 
B1?,117 
Am 55, 

812 
B1', 64 
B1°, 510 


B1*, 511 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, a Density Ref. 
wt. specific rotation b other 
and 4,,,, (log e) MH ace) 921 solvents 
Heptane 
h106|—,1-chloro-7- F(CH) Clie teste esc S264 Pech aceon lle eee 0.99329 1.422225 C51, 
fluoro-* 7300 
h107|—,2-chloro-2- CH,(CH,),CCI(CH3), ...-. TSS OB | span tere oX alteie [leis ieue «'e.0% 0.85682 |1.42407° B1°, 472 
methyl-* 
h108 | —,2-chloro-6- (CH;),CH(CH,),;CHCICHS. |148:68 |... 0 cies lec ececee [74° | eee eee 1.426015 B1°, 472 
methyl-* 
h109|—,3-chloro-3- GHACH.) CONCH, CH, CHy 8 ov linen c forteo ess [Bede ant 0.87642° |1.43172° B1°, 474 
methyl-* 148.68 
h110|—,4-chloro-4- (CH. CHACH,),COICH S31. 114868 |. ee stak ease | ease soe 0.86903° |1.4309815 B1°,477 
methyl-* 
Q h110'|—,3(chloro- CH;(GH:),CH(C.H.)CH;CI!148168'||,....25-+.>+|cece+a- 0.87693° |1.43192° C31, 
methy!)-* 7408 
h111|]—,1,1-dichloro-*.. . | CH ,(CH,);CHCl,......... ROSS etsstetsisteipiats site Meee s cee 1.00082° |1.44407° B1°, 430 
hi12)}—,1,2-dichloro-*. . .| CH,(CH,),CHCICH,C)....| 169.10 ].............|..c-00e. 1.44907° B1°, 430 
h113]—,2,2-dichloro-*. . . | CH3;(CH,),CCI,CH3....... TOSS ON Bi cccresertetate ciaterelllic e ticlaie ate B1°, 430 
h114|—,4,4-dichloro-*.. .| (CH,;CH,CH,),CCl,....... 169. 10H eet ese a teens He BI, 154 
h115|—,2,6-dichloro- (CH;),CCI(CH,),CClK(CH))2 | 197.15 |............. 43% PSS time te | se ok ae a8 | es B1°, 513 
2,6-dimethyl-* 
h116|—,2,3-dimethyl-* . . | CH,(CH,);CH(CH3)CH(CH;), —|....--..-- -116 0.72602° |1.4088?° B1?, 511 
| 128.26 
h117|—,2,4-dimethyl-* . . |CH,CH,CH,CH(CH;)CH,CH(CH3),.............)....000- 0.71432 |1.40317° B1?, 512 
128.26 
h118|—,2,5-dimethyl (d)-*|] CH;CH,CH(CH,;)CH,CH,CH(CH;3),  — Jz. uauee 0.71982° |1.40337° BI?, 128 
128.26 |[a]2” +4.2 
© h119|—,2,6-dimethyl-* . . | Diisobutylmethane. Isobutyl-| 128.26 |............. —102.9 |135.27°° |0.70892° |1.40117° B1°, 512 
isoamyl. Pinu 
(CH3),CH(CH,),;CH(CH;), 
h120|—,3,3-dimethyl-* . . | CH3;(CH,),;C(CH3),CH,CH3] 128.26 |.............]....000- 137.37©° |0.72542° |1.40872° B1?, 513 
261° 
h122|—,4-ethyl-*....... Ethyldipropylmethane. W2O 2G) VA carnaesaiceie Vet aster ote 141.27©° |0.72702° |1.40962° C37, 
CH,(CH,),CH(C,H;) (CH,),CH; 311° 2631 
h123|—,1-fluoro-*...... CHCH): CHIR eee. T1820) concn tose = 76 117.976 |0.80622° |1.38542° B1, 56 
h124|—,hexadeca- Perfluoroheptane. SBBOSiN stereo ce Avare «exe —78 82.437°° | 1.73337° |1.26187° B1>, 429 
fluoro-* CF, (CF,);CF 
Q h125|—,1-iodo-* ....... CHXCH CHa on acastes ed 12 0) Re eee —48.2 2047°° 1.37913° |1.49047° B1°, 433 
76.16'° 
Q h126|—,2-methyl-* ..... CH;(CH,),CH(CH;)2...... NE Ped eee eee —109 117.657°° |0.69802° |1.394947° B1°, 471 
T2632° 
h127 |—,3-methyl-(d)*. . . |}CH3(CH,);CH(CH;)CH,CH; tod aes el Sal PA Bera 115-8 0.70753° |1.40021® B1°, 475 
}114.23 
Q h128 |—,—{d/)* ........ CHa(CH?);CHtCHs) CH ICH si oc eriaternayste —120.5 |119 0.705833° |1.39857° B1*, 476 
114.23 13.31° 
i129 |= (teeta CH;(CH,);CH(CH3)CH,CH, [ele =387-9 eee 1Li7=e7esr eee 1.39902° C40, 
114.23 2048 
Q h130 |—,4-methyl-* ..... (GH GH GH) CHEHs arin th 4:25: reeionecinine tee -121 bit ee 1.397927° B1°, 476 
12.41° 
h131 |—,2(methyl CH 3( CH) CH(NHCH:) CHa posh tceictegent oie sioee || svevaiereaiers ETAL 1 as ore oul esa 3° C36, 222 
amino)- 129.25 
Q h132 |Heptanedioic Pimelic acid. 160.17 |pr (w) 106 722 co | 132915 to ee eenaeens Ae SH) B2?, 586 
acid* HO,C(CH,);CO,H 
h133 |—,dichloride...... GICOICH) ;COCL 2. ates SOT OG Nicceis Shee sce Vendsana tld here aust lot tees B2, 671 
Q h134|—,diethyl ester* . . . |C,H;0,C(CH,),CO,C,Hs.. |216.28 |............. —24 0.994487° i B2', 282 
Qh135 |—,dimethyl ester* . |}CH;0,C(CH,),;CO,CH, ... |188.23 |............. —21 1.06253° |1.43097° B2?, 587 
© h136|—,dinitrile ....... 1,5-Dicyanopentane. 12 2°17 eke epe eres —31.4 1.44727° B2?, 587 
NC(CH,);CN 
h137| —,monoethyl ester. | HO,C(CH,);CO,C,H,..... 188.23 | cr (eth) TOL MTS 25 8 ee ee amare ae B2', 282 
h138|—,4-oxo-*........ OC(CH,CH,CO,H), ...... 174.16 | rh pl (w) 143° 9) eee Me Ss el eo ele i B3?, 487 
(141.5) 
h139) 1,7-Heptanediol* . . | Heptamethyleneglycol. 13252144 ects Ptereme ees. 22 0.956925 | 1.452075 B1°, 2214 
HOCH,(CH,);CH,OH 
Q h140] 2,4-Heptanediol, CH;CH,CH,CH(OH)CH(CH,)CH(OH)CH,  _—_—saqi.«............ 1153 0.9282° |1.44592° B1, 491 
3-methyl-* V46.23' lo seeeerae eee / 
hl41 Roe tee CH.CH, CH COCH COCH128)17) lncaemee tines ailiane sees 0.941139 "| occ scc ce | ees | oo] 0 ell «ene ee B1, 792 
one 
Q h142| 1-Heptanethiol* ...|CH3(CH,),SH............ 132.27 | 4°” 225 sh (2.2) | —43 0.842739 | 1.45212° B1°, 1684 
h143|2,4,6-Heptane- Diacetylacetone. 142.16 jif 49 1.49307° C41,1917 
trione* CH,;COCH,COCH,COCH 
Qh144| Heptanoic acid* .. . | Enanthic acid. n-Heptylic TSO: 193 | Garrcrreee se =:5 1.41707° B2?, 294 
acid. CH,(CH,);CO,H 
hi45|—amide......... CH,(CH,);CONH,........ 129.20 |nd (al), If(w) 196 B2?, 296 
h146|—,anhydride*.... [CH,(CH,),CO],0 ........ 242.36 | AMeOH 274 —12.4 B2, 340 
(3.93), 314 
(3.68) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No. Name Mol. form. Density as Ref. 
Wl. | specific rotation other 
and 4,,,, (log #) w | al} eth) ace} bz solvents 
Heptanoic acid| ‘a | 
hl47| —,butylester* ....| CH,(CH;);CO,C,H§ ...... ae, Be same ee oe : 226.18 °°] 0.863827"! 1.4204°% 1 s s Ss s |oss B2, 340 
h148| —,chloride* ...... CHUGH) COGIo. acest. 148.63: hos carehck, sire « —83.8 125.27°° | 0.959079 |1.4345'5 | d | d Sypifyee a ier = 2'V J87, 93 
2 h149) — ethylester*..... CH;(CH;);CO,C,H, ...... PS8224 is Ses 7S —66.1 (g77Fu 0.881739 |1.41007° | 6 s s A | sane year B2?, 295 
7814 
h150| —.heptyl ester*..../ CH ;(CH,);CO,(CH;),CHy, .| 228.38 |............. —33 276-87°° | 0.864923" | 1.43202° i s Sg apace) |\aa heap hale oe B2°, 145 
eai5i'—Jhexylester™ . ..52'||\CH3(CH;);€O,(CH)sCHy . | 214.35) [ls ore cheerios —48 26172 0.861147°)1.429'5 HS. | Salsa sos: B2?, 295 
Q h152|—,methyl ester* ...|CH;(CH,);CO,CH;....... 144.22: ck. epee te —56 1zZ2eee OSSTSZP 452200 peo shes) I) owt. 2 eile B2?, 296 
h153)—,2-methylpropy! }|CH3;(CH,);CO,CH,CH(CH;), —s Jw. ee cee eee |e eee eee 209759 0859320 ho tenses ive) Sgl*S' desi | S \fOss B2', 145 
ester* 186.30 
h154|—nitrile*........ GH (CHAVEN II eee et Akal yl Bara teres aoe eee 18375 10.81072° |1.410373"| i |...] s | s | s Jaas B22, 296 
187 
poate 
h155|—,octylester*..... CH,(CH,);COCH,),CHs . |242.41)).. oresel ss. ~22.5 [2907 |0,859612°/1.43488'5| i | s | s | s | s Joss B2, 340 
h156|—,pentylester*....| CH3(CH)s;CO,(CH3),CHy .| 200.33 |............. —50->  |245.447°°| 0.862327°11.42627'5] i | s | s | s | s Joss B2', 766 
DiS Jimsep-phenyliphen-) ||. .5 0s bean dass ot ween ts 324.43,) 0. F06He as xs ood Ravans xine pall Stoeger g = Persie nica sansa abe Niteaccihete tis la care ic Am 52, 
acyl ester 3715 
h158|—,propylester* ... | CH3(CH,);CO,CH,CH,CH,| 172.27 |cr(peth) —63.5 207.97" 110.8641235 |\!.41845!") 1 | "sles ies! S loss B2, 340 
h159| —,7-amino-* HEN(GH3). COSA oon chs 145.20 for Gws MeOH- GUIS LISB) Riais sce nhl ecsescten & Ml esreeiete ene SP pss i Se AN Rhy RS B4, 459 
peth) 
h160} —,2-bromo-*...... CHREHS RCH BrCO lH 55%: 20909 fee cre ee bachos ares Wars obiersixe 250d i319 1.471'* Sea Pe (eos SO] cae fie mame eitpys B2?, 296 
147!? 
h161|— ,7-bromo-*...... Br{GHgy7CO_H a2... 6 3 209.09 | wh cr (dil al) 31 280 Wisewvins a he wew sess i s|s | s ]-s Jossligi B2, 341 
h162|—,7-fluoro-*...... F(CHSCOLH Pore er. tal 9 Wee re P| | er ea 133°° 1.03920 1.420775 é ny) rl eset] NORD eee: one Pee C50, 
14528 
h163|— ,3-hydroxy-4- .. . | CH,;CH,CH(CH,)CH(OH)CH,CH,CO,H 95100: plitcoadat-fnaes pes leds o ger os leSeiiteaieve || 1 jaa's B3', 127 
methyl-* 160.22 | ye pw(w) pethi 
h164|—,7-iodo-* ....... NGH YC COTH. Vee cete nn om « 256.09 | If (dil al) 4951 Mievanwin. We sve nmero [lee pp tyERs Dale Se SealeSa |) S: OSS B2, 341 
h165|—,6-oxo-*........ CH,CO(CH>), COsH ya. : - PASAT, |. Dee 24. 40-2 P) US eke lieve sa 1.430675 s s s oy ese (eee, cece B3', 242 
135! 
Q h166|1-Heptanol* ...... CHKCHMIOH Messy ag. 25: 62 hilheeerera- >. —34.1 |1767 (110.821.9322 1.424929 [Lo fice fixe dea. |e. lies raenacee BL‘, 1679 
h167 |2-Heptanol(d)*... . |}CH;(CH,)4CH(OH)CHs3. ... | 116.21 |[xJ3° + 11.4 (al),]........ 160-2 0.81903° |1.42097° | 6 s Silt elite ae: eee eee = B1*, 1687 
+ 13.7 (bz) TES 
O) HGS] —(dl)* enn ccs EHy(CH>), GH(OH)CH3se.4% 1162 Th Pee ee Eee... lees tise. 1607°° 0.816739 |1.42107° | 6 s Sav he's nats: |pametatecanctelets B1*, 1686 
662° 
HVG9| ==(/ BPE ee et CH;(CH;),;CH(OH)CH,.... . | 116.21 |fa}i2—t0.5 |........ 7433 ONsTs4ze ML42082° Woo lis ese Nace loo alles BI°, 1687 
Q h170|3-Heptanol(d)*. .. . |CH3(CH3);CH(OH)CH,CH, | 116.21 |[x]3°+6.7(w) | —70 15577500 §OS22720" 1.420125) cSie| Saileas. ieee Ile elt cmceseans. 4 B12, 444 
[a]2° —3.78 66!8 
(undil) 
Qh171|4-Heptanol* ...... (CH,CH,CH;),CHOH..... (Gate eee tno: 2A W607 0.818322 (1.420529 Wi |S es ewe lies so wacaice BI, 1685 
(154) 
63.8'° 
h172 |2-Heptanol, 6- CH,CH(NH,)(CH,),COH(CH;),.HCI WS4557 Wscefcsess Matte eras [bio canis Ve |PeSee Win a [keveeh! |) lil taretemaraece toa C54, 
amino-2- 181.71 Jer 8627 
methyl-, hydro- 
chloride* 
h173|1-Heptanol, 7- CHCH Ds OH Nae Petes oie c ck 150.65 Jer(pethorbz) |11 1502° 0.999815 1.453775 | 6 Vi \[lexarei feet | ec eb DECELS, B1*, 1684 
chloro-* 120'3 
Q h174|4-Heptanol, 2,6- —_|{(CH3), CHCH,],CHOH.... [144.26 }.............]...0000. Teerz8e \orsoges 424220" alee es ls |... lorem BL’, 1753 
dimethyl-* 
h175 |4-Heptanol, (CH,CH.CH,),C(GZHRIOH Wl44 26 clpate eer 3s [lose tee = Ts2708 O.8350%5 4 33IAR ede leeS ea © as rallied apa oacae B1?, 457 
4-ethyl-* 
h176|1-Heptanol, Heptamethylene fluoro- PSF 20... arockee tesa lbowint ewes 98-9! O:95629 MASTS ld dow dew fiend [os Pies meee C51, 
7-fluoro-* hydrin. F(CH,),0H 7299 
h177|—,4-methyl-* ..... CH{CH{GHSCHIGHs (CH WOH allt -s.4: fat. cee ade. se 1837°° 0:80652* «]1,42582% lai, fies, feacaiiece is «1088 B1*, 1734 
130.23 712672. 
h178 |—,6-methyl-* .... . (CH;);CH(CH,),;OH ..2. 5... [Pel eds hl ee —106 1887°4 MOSSE sae Pl I. poy Cog hn icy t eceee (erent Besore me Am 63, 
05:82" 3100 
Q h179 |2-Heptanol, CHACHS) COH(CHas).. 5) “pbsO23) |). sete: 5 dae ele cd eee 1567°° 0.81423° |1.4250?° i s Wel ogee ol easel ne eee ee B1°, 1725 
2-methyl-* 66-85 
Q h180 |3-Heptanol, GHi(CH;), COH(GH )GHICH eae: Arey sso. 233 1637°° = 10.82822° |1.42792° | i | 5 |-s |... |... ]......08. BI?, 1729 
3-methyl-* 130.23 (159) 
64-5'° 
Q h181 |4-Heptanol, [CH .CH.CH,),C(CH,)OH . H130.23 Tr... tess —82 1Otzse 0.82482° |1.42583° i s S. lbs Fife a etic ake B1*, 1735 
4-methyl-* ONES i 
h182 |1-Heptanol, GH CH); CH(OM)C.Hia.4 = O23 Nine te se Paes [cet «ae 275 .946 [Pek Ue. FAB oy (Sete |eeh | Rapa | Se || a es B6?, 513 
1-phenyl-* 153-515 
h183 |4-Heptanol, (CH;GH;CH,),COH ....3. WSS. 20 Ws een soars Wane. s oi 190-2 SSSSAE OAS SSeS cl Saale. tl) S: lil cee to eo B1*, 1769 
4-propyl-* 89-90! 
2 h184|2-Heptanone*..... CH;(CH;),COCHs .....,;. 114.19 |AMee" 274 (1.34) | —35.5 151.457°° 10.81112° |1.40882° | A | s CY EINE | Seah ee eee B1?, 753 
rae! 
Q h185|3-Heptanone*..... CH,(CH,);COCH,CH,.... | 114.19 }42'277.5 (1.34) | —39 147788 0.81832 |1.40572° 1 roe okt | Carnal |Oaemral Care PORES A B1?, 754 
(149) 
Q h186 |4-Heptanone*..... (CH;CH,CH;), COM rns, 5} - 114.19 |72'279.5 (1.38) | —33 P4ATOO™ OSTA RAO6SEe al ei, alboc ibooaibs bill... [o> Meee B1*, 754 
h187 |2-Heptanone, CH3(CH3),€OCH,Cl....}. 148.63 |42'284(1.43)  |........ g3'° V:802eeRkasa7ile> | & | StS’ lee te apchl's Am 67, 
1-chloro-* 1944 
Q h187' |4-Heptanone, Isovalerone. 142.2402 109,192, [iat eu.s 1687°° 10.80533° |1.412?! i = a |S Bem | BI’, 763 
2,6-dimethyl-* ((CH,),CHCH,],CO 195 
h188 |3-Heptanone, (PAMIdOn avetnadoness 4) | erent F  DGL JOO fects ciessis ole cites + [platsin aie’ « eS ie ote ltievraullr(OMLCGLS aAM Vhs 
6-dimethyl- (CH), NCH(CH,)CH,C(C,,Hs);COC,H, 1648 
amino-4,4- 309.46 |[x]2° —32 (al) 
diphenyl-(/)* 72'295 (2.66) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, oat 
wt. | specific rotation 
and A,,,, (log &) 
~ |3-Heptanone 
h189|—,—hydrochloride | Physopeptone. 236-6.5 
(dl)* (CH;),NCH(CH3)CH,C(C,Hs)2COC,H;. HC! 
345.92 & (al-eth) 
4" 292 
h190| ——,—_-(/)*....... (CH;),NCH(CH;)CH,C(C,H;),COC,H;. HCl 245-6 
345.92 | [a]2° —169 
(alre=2-1) 
Q h191|2-Heptanone, CH;(CH,),CH[CH(CH;),JCH,COCH,; —_sis«.«-«« ss 
4-isopropyl-* US G2 Tall \eversratavensvaters aays 
Q h192|—,3-methyl-* ..... CH;(CH;);CH(CH;)COCH.}128.22))...0. 5-222. .ee esse. 
Q h193|3-Heptanone, (CH;),CHCH>CH,COCH2CHS |. . ee eee eee ee [acne econ 
6-methyl-* | 128.22 
h194| 4-Heptanone, CH,CH,CH,COCH,CH(CH;); BQ R IMO) in awiesie’s 
2-methyl-* 128.22 
h194'| 1-Heptanone, Enanthophenone. 190.29 |1f 16.4 
1-phenyl-* CH,(CH,);COC,Hs 
h195| Heptasiloxane, CH, [Si(CH3)20-]<Si(CH3)3 .|533.06]............. —78 
hexadecamethyl- 
b196|'1,4,6-Eleptatriem=  |)50/. 6 siescih 0c esiee eee > 290.37 | ye lf (al) 139 
3-one, 1(4- 
methoxy- 
phenyl)-7- 
phenyl-* 
Q h197| 1-Heptene* ....... a-Heptylene. 98.19 | A>* 237 sh (0.3), | —119 
CH;(CH,)4CH:CH, 263 ( —1.4) 
h198| 2-Heptene(cis)*... . | B-Heptylene. UF Ri LS ae Ree ee ra ee 
CH,;(CH,);CH:CHCH; 
h199| —(trans)* ........ GHa(CH>); CH: GHC arma 8e19 | raccoon acs —109.48 
h200| 3-Heptene(cis)*....|CH3;CH,CH,CH:CHCH,CH; ~~ ...... 2. ee eee Jee eee 
| 98.19 
h201|—(trans)* ........ CH: CH. GH; CH: CHEE CH: sme caches cas —136.63 
98.19 
h202| 1-Heptene, CH;(CH,),CH:CHC1...... 132.64 aetna ck a epee on 
1-chloro-* 
h203| —,2-chloro-*...... CH;(CH,),CCI:CH,....... P32 64n ce a teers ol eet ens aie 
h204 | 2-Heptene, GCHECH OCH CHCICH GHCH. ie lesen eeic ea |soeeanet 
4-chloro-* | 132.64 
h205| 3-Heptene, GH.CH. CH, CCL CH CHE CHa ramet lieu. clt seins ater irises ieee 
4-chloro-* 
h206 | 2-Heptene, CE CHCNCH.) CH SC(CH Up sacs seas piled onuvian 
6-chloro- 147.67 
2-methyl-* 
h207 | 2-Heptene, CHLCH(NHCH;)Ch,CH[CH:C(GH), 7 7 nee ece 
2-methyl-6- BAUE2G6 ie 2.c,0 ec tsis esse 
methylamino-* 
h208| 1-Heptene-2-car- a-m-Amylcinnamaldehyde. |203.30].............]........ 
boxaldehyde, Jasminaldehyde. 
1-phenyl-* CH;(CH,),C(CHO):CHC,H; 
Q h209| 2-Hepten-4-ol(d/)* | CH3;CH,CH,CH(OH)CH:CHCH, |.............|........ 
114.19 
Q h210} 1-Hepten-4-ol, CH;CH;,CH,COH(CH;)CH{GH:CH;  =—<“—t:t:‘«CS~™SCWXCWC‘C nk 
4-methyl-* Tp) TS ee > eee 
h211| 3-Hepten-2-one CH;CH,CH,CH:CHCOCH, 112.17 | 42"222(4.09) |........ 
(trans)* 
© h212|5-Hepten-2-one, (CH;),C;CHCH -CHLCOCH,” Tic. 3. —67 
6-methyl-* 126.20 
h213) 1-Hepten-3-yne* . ..| CH;CH,CH,C:CCH:CH, ..| 94.16|.............]........ 
h214| 1-Hepten-4-yne, CH CHEH. ©: CG(GH>) ye a iz zia dcr teas | eee eee 
6,6-dimethyl-* 
h215| 6-Hepten-4-yne- CH; CHE: CCOH(GH)CHCHs jilaameteen. ealicareanaee 
3-ol,3-ethyl-* 138.21 
—|Heptylalcohol..... see Heptanol* 
—|Heptyl amine*..... see Heptane, amino-* 
—|Heptylene........ see Heptene* 
—| Heptyl see Thiocyanic acid, hepty! 
thiocyanate ester 
h216] 1-Heptyne*....... CH3(CH7),.C' CHa ae seein SGT enone: «es ice —81 
h217|2-Heptyne*....... CH;(CH;,),C:CCH3........ bed Of [See epics eee eateries: 
h218] 3-Heptyne*....... CHICH CH’ C:CCH-CHs. -mOG ITN, eee aed cine eee 
h219| 1-Heptyne, CHi(GHs),C: CBr aaa eee W7S3O84| retenssayee Grin. 
Wiccan then} | cok WR ee ee aoe ogee es) re 
h220| 2-Heptyne, CH;(CH,);C:CCH,Br ..... SWE 3H Relient Annee 
TRIE SES TIM (eae Ashen ce alls | MALE) ICR ee Ce Sry 
h221| 1-Heptyne, CHACHAVME:GCI oo nace e PSQI02)ib-s-, ote ae 
Lchions’+ 1 CS ea das a es ee eas 


b.p. 


Densit 
°C sity 
824 sae 
er to7 0.82187° 
163— 0.83047° 
3.5734 
1557-2 0.81337 
283.3 0.95162° 
155) 
A (Vk 0.90122° 
1657° 
93.647°° | 0.69703° 
98.57°° | 0.7083° 
98709 0.70123° 
Sioa O.70308 
95.6779 |0.69812° 
155 0.89487° 
78-8275 
138748 0.88957° 
140-145 |0.8793° 
492) 
139 0.88314 
60-61'* | 0.893138 
176=8) Pi leiererertttee 
58-917 
174-5?° |0.97187° 
140° 
152-47°° |0.84452° 
64'4 
159-60 |0.83452° 
62'5 0.84963° 
52! 1 
Woke 0.8546}° 
58.6'° 
iW Keres 0.76032° 
4475 
i Ppyiw 0.7587° 
681° 
62* 0.88753° 
99.7478 |0.73282° 
6.0!° 
Aedes 0.74803° 
105-67©° |0.75272° 
16478 1.21203? 
697° 
1045o OO Ul eccccweate’ 
847° 
141709 0.92503* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-330 


Solubility 


’ b other 
ace) 021 solvents 


Ny EO 

al | eth 

j | 

Rrirertedety; S i 
Hiteowieyo s i 
Bes Ton Shey 
1.41727° Sees 
1.42097° s s 
Rn s|s 
1.50602° SIs 
1.39657° 6 
arenes oe seoas 
1.39987° Stil as 
1.4067° Seilics 
1.40457° s s 
1.40597° SP iies 
1.4043?° Saas 
1.43807° s 
1.43497° sales 
1.44307! S) les 
1.43714 Ss s 
1.4458'§ Seis 
evccewcs Vv V. 
1,.53817° Saiies 
1.43737° So) es 
1.447918 seis 
1.44367° v Vv 
1.44452° 20 | 0 
1.452075 s 
1.43127° Ss 
1.48007° viv 
1.40877° co | 0 
1.4230?° a | oo 
1.42207° 20 | 00 
1.46787? Sais 
1.487875 seLMS 
1.44117+ Vv lv 


Ref. 


Am 69, 
2941 


Am 71, 
1648 
B17, 2902 


B1?, 759 
B1?, 759 


B1', 363 


B7?, 264 


B1°, 820 
BI1°, 824 
B1°, 825 
BI°, 826 
BI, 827 
B1?, 196 


B1°, 823 
B1°, 825 


B1°*, 827 


B17, 200 
B4*, 467 
B7?, 310 


B1, 447 
BI?, 1945 
B1°, 3003 
B1?, 797 
Am 61, 
572 
C55, 


23329 
B1*, 2034 


B1°, 995 
B1°,998 
B1°, 999 
B1°,998 


B1°, 998 


| B1*, 997 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ea 


crystalline 
form, 

specific rotation 

and J,,,, (log e) 


Synonyms and Formula 


2-Heptyne 


2-Heptyne, 
1-chloro-* 


1677°° 
ae 


1.45707° 


h223|—,7-chloro-*...... CIGH, (CH); C:CCHg..0 cs) 130-6215 cerrcissioucters « «| iarereteterere oh | 1 OG SReUE Mb fe Mn eee 1.45077° 

h224| 3-Heptyne, CH3,CH,CH,C:!CCH,CH,Cl| 130. 62 Re wetness) secetiee |PO2ie . tae amined 1.452075 
1-chloro-* 

h225)\——. 7-chloro-<+ 7-1... Cl(CH>),C:'CCHICH 4. aate| S062 eae certaere | oneetos ae |LO4tCe = | emeeras 1.4517?° 


—,2,6-dimethyl-* . . | (CH;),CHCH,C:CCH(CH;), 130-67°° | 0.7853° 


1124.23 
h227|—,5,5-dimethyl-* . .| CH;CH,C(CH3),C:!CCH,CH;  ~—=js... eee eee fees ee eee 69100 0.76102° | 1.43607° 
| 124.23 
h228| —,5-ethyl-5- (CH,CH,), C( CH.) CZOCH., CH stent roi eeeetaer= | erateteterar ggice 0.77142° |1.43862° 
methyl-* 138.25 
h229|2-Heptyn-1-ol* . . . . | Butyl propargyl alcohol. WI2.17 |icccc Serteeteperee ites Meco. (42> |e ice acs ate 1.452375 
CH,;(CH,);C:CCH,0H 
—|Herniarin......... see Coumarin, 7-methoxy- 
—|Heroin........... see Morphine, diacetyl- 
—|Hesperetin........ see Flavanone, 
4’-methoxy-,3’,5,7- 
trihydroxy- 
—|Hesperetol........ see Styrene, 4-hydroxy- 
3-methoxy- 
h232| Hesperidin........ Hesperetin-1-rhamnosido- 61058) whnd (dil) | 26323. Teena. Petes. [016,01 2.0.0 
D-glucose. C,3H340;5. MeOH or aa) 
[a]3° —77.5 
(Py, c = 4.28) 
—| Heteroxanthine. . . . | see Xanthine, 7-methyl- 
h233|Hexacene ........ Anthraceno-2’:3’,2:3- 328.42: dk bi-grero © j.ce.380° isu Ni. dscns ekeoiee 
anthracene. (sub) 
—|Hexachlorophene . . | see Methane, bis(2- 
hydroxy-3,5,6-trichloro- 
phenyl)-* 
h234| Hexacosane*...... Cerane. CH;(CH,)4CH; . . . | 366.72 | mcl, tcl orrh 412.27©° |0.80322° |1.45012° 
(bz), cr (eth) 1.4357°° 
Q h235|Hexacosanoic Cerotic acid. Phthioicacid. |396.71 |nd(al) = |88-9 = |j........ 0.8198}°° |1.43011°° 
acid* CH;(CH;),4CO,H 
Q h236| 1-Hexacosanol* .. . | Cerotin. Ceryl alcohol. 382.72 |rh pl (dil al) SUE ATs Me | el eee 
CH;(CH;),;0H 
h237| 1,15-Hexa- HC:G(GH,);,G:CHs.es62-- 218.39 | fl (al) eR LT A hes Se On (PIs 
decadiyne* 
h238) 6,9-Hexa- GH (CH>)5 G:C CH, C2C(CH 2) GHG Ae aie coe) rated aiersae| forever stexexsys 16915 0.8451% | 1.469418 
decadiyne* | 218.39 
h239| 6,10-Hexa- CH (CH2),G:CCH,CH,C:C(CH,),CHs ieee. 15722 0.79072 |1.45237° 
decadiyne* DISD IN CAS eet 130.6° ; 
h240| Hexadecanal*..... Palmitaldehyde. 240.43 | pl (eth), 200-27? Hic ceo fe Lada beets 
CH;(CH,),4CHO nd (peth) 
47293 (1.45) 
h241|—,dimethyl acetal . | CH;(CH,),4CH(OCH;), ...|286.50]............. 144? 0.85427° | 1.438275 
h242|—,oxime......... CH;(CH,),4CH:NOH...... 255454 ndidilalivees (8890 8 i cdc aneeetteasacs de l'ndeslelses 
2 h243| Hexadecane* ..... Cetane. CH3(CH,),4CH;j .. . | 226.45 18.17 287769 0.773312°| 1.4345 
1491° 
2h244|—,1-amino-*...... Cetylamine. 241.47 46.77 322.57©° |0.81292° |1.44967° 
CH,(CH,),;NH, , 177.9'° 
144? 
2 h245|—,1-bromo-*...... Cetyl bromide. BOSSI ..ccrerettelehs a3. 17-9 3367°° = 0.99912 |1.46187° 
CH;(CH,),;Br 188'° 
Q h246|—,1-chloro-*...... Cetyl chloride. ZGO9OI . cnr ees reve 17.9 322780 0.86522° |1.45052° 
CH;(CH;),5Cl e742 
h247|—,1,16-dibromo-* .| Br(CH,),.Br.............. 384.25 20458 43 ORE TS 35 eee 


2897°° 1.43177° 


152:637° 


—,1-fluoro-* Cetyl fluoride. CH;(CH,),5F | 244.44 0.83212° 


Cetyl iodide. CH;(CH,);51 . . | 352.35 1.125739 |1.4818?° 


ehh aiere Cetylbenzene. 30 2SSi che SBR eccns 0.85602° |1.48147° 


CH;(CH;);sCoHs 
h251| Hexadecanedioic Thapsic acid. 286.42 i pl(al ACOEO BR (L265,  Wecterevarccere: | tpeckdabonel | (siete crsie:e:e 
acid* HO,C(CH,),,CO,H 
0h252| 1-Hexa- Cetyl mercaptan. 258.52 )1(lig) Ant 225) | 18-20 | 123-88 Poco seats fersiereie esis 
decanethiol* CH;(CH,),;SH sh (2.2) 
2 h253|Hexadecanoic Palmitic acid. , 256.43 |nd (al) A" 0.85278? |1.4335°° 
CH;(CH,),4CO,H 210 (1.70) 
OQ h254|—,amide......... Palmitamide. 2SS:45af he ee) 1077). (236 ©) |. See lta 
CH,(CH,),,CONH, 
h255|—,—,N-phenyl-* . . | Palmitanilide. 331;5S5:ind (alive i —-|90.5.") © 1282-42" © |. ARAMA 
CH;(CH,),,CONHC,H, 
h256|—,anhydride*..... (CH; (CH) ,COJ,0....-...5.4. 494.85 |if(peth) § (64 ~= |........ 1.4364°° 
h257|—,benzyl ester* .. . | CH,(CH,),4,CO,CH,C,Hs.. |346.56 |cr(al) = |36 ~~ |........ 1.4689°° 
h258|—,butyl ester* . |CH,(CH,),4CO,C,H35. .'..... SE2SAiler(dilal).4 116.9, |...) be | remiteabete 1.4312°° 
Q h259|—,chloride ....... CH (CH) COG) | siisce ect ZA Silom cteetec[Roen  . [19970 Ie eae 1.45147° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-331 


i 


5" 


aAawneea 


i Besetadile 2 


eh other 
a solvents 


SDP CR fics: 0 | ctv eres 
Soins. |-..\ areesebens 
ER | |p Ee PR 
SPICE Aisles cea 
Sul} Sidhe sveill obtoctarsteh 
S)) PSY 4) <2, Seren Satie 
SHUPYSD Vis.cas:| icc, cbr 
bse]. 1 Ry, 
aas 
chl, CSi 
Aha ici s |ligv 
chis 
An eta ee eee aoe 
Sait |< | aaermt 
Sa\hS | S$ joss 
v | s |...]MeOHyv 
Be ted tear 6 |chls 
peth d 
Croll fires | Veecucl RenGrondie: Gre 
v | s | v |chls 
Silat}. «+ |eaektemnts 
ital eth} «2:2 chlv 
s lig s 
s | s | o|chlv 
v v |CS,, 
ligv 
5 | s’ | i |AcOEts* 
s* | 1GS5i 
S| scare aicxe e000 eRe 
o]s | s |chlv 
SB} SP Soul Rea seas 
6 | v/v ichlv 
aav’ 
Ve isicetfisas peth 5" 
Sow, 8°, | Chiv 
Sie coaltoraniliv a tete stats: 6 
VG rcee se coy tareeinteras 


B1>, 998 


B1°, 998 
B1°,999 


B1>, 999 


B1°, 1005 


BI’, 143 
B2?, 380 
B1?,470 
B1?, 249 
C28, 
4035 
C45, 


3638 
B1?,771 


C49, 161 
B1?,771 
B1°, 555 


B47, 660 


BI?, 138 
B1°, 558 
BI’, 138 
Bi?, 138 
B1°, 560 
BS, 472 
B2, 733 
B2?, 330 
Am 64, 
2739 
B2?, 341 
B12?, 148 


B2?, 341 
B67, 417 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


z Density Np Ref. 
°C other 
BRECCE 


Color, 
Mol crystalline neo 
nyms and Formula wk form, ot 
Ng BESS ia wt. | specific rotation Cc 
and 4,,,, (log «) 
| jos 
Hexadecanoic acid 
h260| —,ethylester*. ....| CH3(CH,):,CO,C,Hs...... 284.49 | nd a ; ue = 
h261| —,hentriacontyl Myricy] palmitate. 691.28 | cr (eth) 1/02 
ester* CH,(CH,),4CO,(CH2)30CH3 
h262| —,hexadecyl ester* | Cetyl palmitate. 480.87 | pl (eth) 534 
CH;(CH,),4CO,(CH,),;s;CH3 
h262!|—,2-hydroxyethyl | CH 3(CH,),,CO,CH,CH,OH] 300.49 |...........-. 51 
ester* 
h263| —,isopropyl ester* . | CH;(CH,),4CO,C3H}...... DORUS Du lercaystee acceso =.= 13-4 
Q h264| —,methyl ester* . . .| CH;(CH,),4,CO,CH; ...... DIO GIG carecasd 4 Metal exsse 30 
OQ h265| —,nitrile........ GCHE(CH) CN wa cements 237.43 | hex 31 
h266| —,propylester* . . .| CH3(CH,),,CO,C3H}...... 298.52 |nd 20.4 
Q h267| —,16-hydroxy-* ...| HO(CH,),;CO,H ......... 272.43 | cr (bz-eth) 95 
Q h268| —,9,10,16-tri- Aleuritic acid. 304.43 | If (dil al), nd(w) | 102 
hydroxy* HO(CH,);CH(OH)CH(OH) (CH,),CO,H 
2 h269) 1-Hexadecanol’* . . .| Cetyl alcohol. 242.45 | fl (AcOEt) 50 
CH;(CH,);;0H 
Q h270| 1-Hexadecene* .. . .| Cetene. Cetylene. 224.44 |If 4.1 
CH,(CH,),3;CH:CH, 
h271| 2-Hexadecenoic Gaidic acid. 254.42 |If (al) 39 
acid (form I)* CH,(CH,),,CH:CHCO,H 
h272| 2-Hexadecenoic A-a,B-Hypogeic acid. 254.42 | fl (al) 49 
acid (form II)* CH,(CH,),,CH:CHCO,H 
h273| 7-Hexadecenoic Hypogeic acid (artificial). 254.42 |cr 33 
acid* CH,;(CH,),CH:CH(CH,),;CO,H 
h274| 1-Hexadecyne*....| CH ;(CH,),,;C:CH......... DOD AD Neier aiptestesanns 15 
h275| 2-Hexadecyne*....| CH3(CH,),,C:CCH;....... 222.42 |fl 20 
h276| 7-Hexadecynoic CH;(CH,),;CiC(CH,),;CO,H | 252.40 |nd (w),cr(al) | 47 
acid* 
h277| 2,4-Hexadien- Sorbaldehyde. SOTA A 2714S) eine sce 
1-al* CH,CH:CHCH:CHCHO 
h278| 1,2-Hexadiene*... .| Propylallene. B20 Sil Ficsr es tee teeta e-a:5' fee etetacecass 
CH,CH,CH,CH:C:CH, 
h279| 1,3-Hexadiene*.. . .| CH;CH,CH:CHCH:CH,...| 82.15 ].............].....005 
h280| 1,4-Hexadiene*.. . .| 1-Allylpropene. B25 Sill eran naked. elle shores 
CH,CH:CHCH,CH:CH, 
© h281)| 1,5-Hexadiene*.. . .| Biallyl. 82.15 | Av*? 177 (4.4) —141 
H,C:CHCH,CH,CH:CH, 
h282| 2,4-Hexadiene*.. . .| Bipropeny]l. B 2a Ss Retire ceineiger ose -79 
CH,CH:CHCH:CHCH, 
h283| 1,3-Hexadiene,3- CH. CH-{GH- CGCICH OH ea. U1GrS9 ee cdots a.s,<.| tire one 
chloro-* 
h284) 1,4-Hexadiene,5- | CH3CCl:CHCH,C[CH(CH;),]:CH, |.............].....00- 
chloro-2- 158.67 
isopropyl-* 
h285|2,4-Hexadiene, CICH, CHS CHCH:C(GHS) 5. |'130:62)|— .. 001 oe |. ae se 
6-chloro-2- 
methyl-* 
h286| 1,5-Hexadiene, Perchlorodiallyl. 426.60 | cr (ace) 49 
decachloro-* Cl,C:CCICC1,CCI,CCI:CCl, 
h287| 2,4-Hexadiene, CH, CH:-CHECLCHCHIGIANISIZ0Sul2 oo asics os. oll eaten 
1,3-dichloro-* 
Q h288| 1,5-Hexadiene, -Diisobutenyl. 11D 260i Shoe... SG 
2,5-dimethyl-* CH,:C(CH3)CH,CH,C(CH;):CH, 
2 h289| 2,4-Hexadiene, Diisocrotyl. TT ORZOM Meese teemttvereiese,c< 14.5—.8 
2,5-dimethyl-* (CH3),C:CHCH:C(CH;), 
h290| —,1,3,4,6-tetra- Cle, CH GCICCLCHGCH Clemaaem sae. leeds cee 
chloro-* 219.93 
h291| 1,4-Hexadiene, CICH,CH:CHCCI,CH'CH, | 185:48)).....252.....)..20.00. 
3,3,6-trichloro-* 
h292| 2,4-Hexadiene- cis-Muconic acid. PAO LT eee aoleearer sce 194-5 
1,6-dioic acid HO,CCH:CHCH:CHCO, 
(cis, cis)* 
 h293|—(trans, trans)* . . .| trans-Muconic acid. 142.11 |nd (al) 305d 
HO,CCH:CHCH:CHCO, 
h294| —,dimethy] ester CH,0,CCH:CHCH:CHCO,CH, nd (dil al) 157 
(trans, trans)* 170.17 
h295 1,5-Hexadiene- Divinyl glycol. 114.15 | [«J]i? +94.8 (al) | —60 
3,4-diol(d)* H,C:CHCH(OH)CH(OH)CH:CH, 
h296|—(dl)*.......... anal taka ae hyg 21.7 
114.15 
h297| —(meso)*....... Spikes CECH, hyg 18 
14.15 


19120 0.85773 | 1.434734 


360 0.83243° |1.4425°° 


P73=42 | O:87863" || renters > 


3337°° =| 0.83033° | 1.44507° 


190'? 0.84557® | 1.439275 


3447°° 0.81763° | 1.428379 
190!5 
284.47°° |0.78113° |1.44127° 
15535 


PEL” Ot ange al looponbe 5 


2847°° 0.79653° |1.44407° 
147.8'° 


160'5 | 0.803929 |........ eS 


(184"*) 
214 gall ta apne ote |'a eae 


173-475 | 0.8987° |1.5384?° 
76°° 
767 0.714929 | 1.428229 


WENA? 0.70503° |1.43807° 
(py 0.70003° |1.41507° 


59.57°° | 0.68803° |1.40427° 
BOT? 0.71963° |1.45007° 


681!” 0.93903° |1.47707° 


95*® 0.93103° | 1.473075 


a7 0.94163° |1.51207° 


1219-93) | 15905345 '9, 601253 

80-2"’ 1.14563° |1.52717° 

1347°° 0.75127° | 1.43995?! 
1347°° 0.76253° |1.4785° 

75100 

84-9? 1.40133° |1.54657° 


100—3* 1.30363 |1.5585° 


19876 —|1,0063° | 1.470029 
9713 
90.5-.78 |1.01739 | 1.479019 


10014 1.02339 | 1.4810!° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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B2?, 336 
B2, 373- 
B2?, 337 
C42, 
2927 

B2?, 336 
B2, 372 
B2?, 341 
B2?, 336 
B3, 362 


B3?, 272 


B1?, 466 
B1?, 206 


B2, 461 


B1>, 981 


B1°, 981 
B13, 982 


B1*, 982 
B1°, 985 
B1?, 981 


C33, 
3362 


B1?, 1000 


B1*, 984 
B1°, 987 
B1?, 239 
B1°, 1011 
B1>, 987 
B1*, 982 


B2, 803 


B2, 803 
B2?, 672 
B1°, 2272 
B1>, 2272 


Bi, 2272 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubility 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, Density 
Wt. |specific rotation 
and A,,,, (log e) 
2,4-Hexadienoic acid 
Q h298| 2,4-Hexadienoic Sorbic acid. 112.14 | nd (dil al) V204}7 08 Ae eta 
acid (trans, trans) CH,;CH:CHCH:CHCO,H 
h299|—,amide......... CH,CH:CHCH:CHCONH, | LIV-15i\) nd (wy) | 8.5255) Serie iall| oye taereies |e Clete 
h300| —,chloride ....... CH,CH:CHCH:CHCOGIE = |130 SSili crn cern |e ctanetete 1.0666}° | 1.55457° aes 
2 h301|—,ethyl ester*..... ‘CH;5CH:CHCH: GHCOG Han aeeliecc renee | eee 0.95062° | 1.49512° 
140.19 
h302| —,methyl ester* . . .| CH;CH:CHCH:CHCO,CH;]| 126.16 | If 0:977722"| 12502577 
h303| 2,4-Hexadien- Sorbyl alcohol. 98.15 |nd 0.89672° |1.49817° 
1-ol* CH,;CH:CHCH:CHCH,OH 
h304| 3,5-Hexadien- H,C:CHCH:CHCH(OH)CH]J 98.15 | 4"'225 (4.33) |........ 1.48167° 
2-ol* 
h306| 3,5-Hexadien- Cinnamylideneacetone. E7223 i wh ef teth)!  6Sice 1 TO=247 ES eee lieecaeee 
2-one, 6-phenyl-* C,;H;CH:CHCH:CHCOCH; 2! 234 (3.65), 
319 (4.56) 
h308| 1,5-Hexadien- Divinyl acetylene. iL WAY Eaton 3 SRL 1.5035?° 
3-yne* H,C:CHC:CCH:CH, 
h309| 3,5-Hexadien- HC:CCH:CHCH:CH a 5 egal Sl Qi eiccere c ciecncevnvters | aiotenal= eye = 83.479 |0.78062° |1.50957° Says 
1-yne* 32100 
h310| 1,5-Hexadien- Diisopropenyl acetylene. LOG 17 Vem Oe Se Bits. 3 o37e0 0.786325 |1.48457° | i 
3-yne, 2,5-di- CH,:C(CH3)C:CC(CH;):CH, 
methyl-* : 
h311| 1,4-Hexadiyne-. . . .| HC:}CCH,C:CCH; ........ TS Qe ca accnets 18—83799110:8252.* Ra csceenle dl, pee 
h312| 1,5-Hexadiyne* ...| Dipropargyl. TS 1 Qi e conctapatheerere —6 867°° 
HC:CCH,CH,C:CH 20*° 
h313|2,4-Hexadiyne* ...| Dimethyl diacetylene. 78.12 | pr (sub) 129230. 1] Meehan Leh aoeeaee Locw 
CH;C:CC:CCH, A™ 218.5 
(2.48), 236 
(2.52), 250 
(2.20) 
h314| 1,5-Hexadiyne,1,6- | H,NC:CCH,CH,C:CNH,. .| 108.13 |.............]104-5 = Jo... .. ef] wee eee fee eee eee] SM Ye, 
diamino- " 
—1|Hexahydrobenzyl | see Methanol, cyclohexyl-* 
alcohol 
—|Hexahydro-p- see p-Menthane 
cymene 
—|Hexahydrothymol | see Menthol 
—1|Hexamethylene- see Hexane, 1,6-diamino-* 
diamine 
—|Hexamethylene see 1,6-Hexanediol* 
glycol 
—|Hexamethylene- see Cycloheptane, l-aza-* 
imine 
Q h315|Hexamethylene- Aminoform. Formin. 140.19 |rh (al) sub 1.331=oaF* tees 
tetramine Hexamine. Urotropine. 
OQ h316| Hexanal*......... Caproaldehyde. -Caproic | 100.16 | A"*° 184.5 1287°° =| 0.813923° 
aldehyde. (131) 
CH;(CH,),CHO 281? 
h317| —,oxime* ........ CH;(CH,)4CH:NOH ...... LIES ISi crUMeOH) © SR |eictyaaeia | else cicelero lero stess eec 
Q h318|—,2-ethyl-*....... CH;(CH,);CH(C{H) CHO W128 .22) ie coe cinste it 1637°° 0.85407° |1.41427° 
6515 
Qh319|Hexane* ......... Dipropyl. 86.18) |e cach eowne 68.957 |0.66032° |1.375067°} i | v 
CH;(CH;),CH3 
—|neo-Hexane....... see Butane, 2,2-dimethyl-* 
Q h320| Hexane, n-Hexylamine. TOVAG) Petes ete a accioe 1307° 0.76607° |1.41807° 
1-amino-* CH;(CH,);NH, 
h321|—,2-amino-(d)* . . . | d-«- Methylamylamine. 101.19 |[a}27+4.30 |........ 114-5 0;75527. |Exaetm te s 
CH;(CH,);CH(NH,)CH; 64°° 
Q h322|—,—(dl)* ........ CH;(CH;);CH(NH,)CHs: 2 101 19 es. eee oe —-19 117-8 0.75342° |1.408075 }...] s 
h323|—,2-amino-4- CH-CH..GH(CH.) CH .CH(NE CHS emer) lamas 130—-57° |0.76557° |1.415075 
methyl-* PERLE Wishes ose as 
h324|—,3,4-bis(4- Dimethylhexestrol. 298:43 \er(dilaa) ~~ WNAS Ueseicinicicl | ste simreve ef ens ctexctaven 
hydroxy-3- Promethestrol. 
methylphenyl)- 
h325|—,2,4-bis(4- Benzestrol. Octofollin. 296 Aeier (aly)?  P62-6" le aeeect ols.cecteet [aoe eees 
hydroxyphenyl)- 
3-ethyl- 
Q h326|—,1-bromo-*...... n-Hexyl bromide. 16SiO8i|E awac escoass 155.37°° |1.17442° |1.447817° 
CH;(CH,);Br 41'° 
Q h327|—,2-bromo-*...... sec-Hexyl bromide. 16S. OSalleecicnsais cctee nell cela orl e 144749 1.16583° |1.483275 
CH,;(CH,);CHBrCH; 78° 
Q h328|—,3-bromo-*..... . CH, CH, CH CHBrIGH, CHa 1 6S,08sieraciis eras viv sis g)|eeeiee avers 141-376 |1.17992° |1.4472?° 
h329|—,1-bromo-6- (CH) - Biiseartcs erie a ess AS SiOTM| eictiata salteein ee leis cieve.« 67-8"! 1.2932°  |1.443525 
fluoro-* 
2 h330|—,1-chloro-*...... n-Hexyl chloride. BO GZ: | eeceeteryeps iss as 134.57°° 10.878532° |1.41991?° 
CH,(CH;);Cl 
h331|—,2-chloro-*...... sec-Hexyl chloride. 20624 ecrtsianinal sein Vemiaa «aa 122-37°° |0.86942! |1.4142?? 
CH;(CH,);CHCICH; 61208 
h332|—,3-chloro-*...... GCHIGH CH CHCICHS Cai 20:62: Hsia cies prs ctevaie [lo ote a «as 123753 0.870038 |1.41637° 


60°° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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solvents 


| chl, dil 


acy 


-jaad 


MeOH v 
aas 
chl, 
peth 6 


.|chlv 
.|chlv 


...]chlv 
.|chls 


chlv 
chlv 


chlv 


Ref. 


B2?, 453 
B22, 453 
B22, 452 
B22, 452 
B1°, 1988 
B1°, 1987 


B7?, 321 


B1*, 1058 
B1, 1058 
B1°, 1062 
B1°, 1057 
B1°*, 1057 


B12, 247 


C53, 
10036 


B17, 648 


B1?, 745 


B1, 689 
B1, 707 


B1*, 374 


B4?, 649 


C50, 
4782 
B4, 190 
Am 66, 
1516 
Am 70, 
508 


Am 68, 
729 
B1°, 391 
B1°, 392 
BI, 144 
C51, 
7300 
BI, 388 
B1°, 389 


Am 61, 
940 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
form, bP. | Density 
specific rotation c 
and A,,,, (log e) 


No. Name Synonyms and Formula mak 
Hexane 
h333| —,2-chloro-2,5- (CH3),CHCH,CH,CC\(CHs)2 
dimethy}-* | 148.68 
h334| —,3-chloro-2,3- CH;CH,CH,CCI(CH3)CH(CH;), 
dimethyl-* | 148.68 
h336| —,1-chloro-3- CH;CH,CH,CH(C,Hs)CH,CH,Cl 
ethyl-(d)* 148.68 
h337| —,3-chloro-3- CH;CH,CH,CCI(C;Hs)2...| 148.68 
ethyl-* 
h338|—,1-chloro-6- F(CH.). Cle osatottenae td 138.61 
fluoro-* 
h339| —,1-chloro-3- CH;CH,CH,CH(CH;)CH,CH,CI 
methyl-* 134.65 
h340| —,2-chloro-2- CH;(CH,)3;CCIK(CHs)2 ....- 134.65 
methyl-* 
h341|—,2-chloro-5- (CH;),CHCH,CH,CHCICH; 134.65 
methyl-* | 
h342|—,3-chloro-3- CH,CH,CH,CCl(CH3;)CH,CH; 
methyl-* | 134.65 
h343| —,3-chloro-2,2,3- | CH3(CH,),CCl(CH3)C(CHs); 
trimethyl-* 162.71 
b344| —,1,6-diamino-*. . . | Hexamethylenediamine. 116.21 
H,N(CH,),;NH, 
h345| —,—,dihydro- H,N(CH,),;NH,.2HCl..... 189.13 
chloride* 
h346| —,2,5-diamino-*. . .| CH;CH(NH,)CH,CH,CH(NH,)CH; 
116.21 
h347| —,1,2-dibromo-* . .| CH;(CH,);CHBrCH,Br. . . .| 243.98 
h348|—,1,2-dichloro-*. . .| CH;(CH,);CHCICH,C1....| 155.07 
Q h349|—,1,6-dichloro-*...| Cl(CH,)6Cl............-5- 155.07 
h350|—,2,2-dichloro-*. . . | CH3;(CH,);CCI,CH;3....... 155.07 
h351|—,2,3-dichloro-*.. .| CH;CH,CH,CHCICHCICH; 
155.07 
h352|—,2,5-dichloro- CH,CHCICH,CH,CHCICH; 155.07 
(dl)* 
h353| —,2,5-dichloro- CH;CHCICH,CH,CHCICH, 
(meso)* 155.07 
h354| —,3,4-dichloro- CH;CH,CHCICHCICH,CH; 
(dl)* | 155.07 
h355| —,2,5-dichloro- (CH3),CCICH,CH,CCI(CH;), 
2,5-dimethy!-* | 183.12 
h356| —,3,4-dichloro- CH3;CH,CCI(CH;)CCI(CH;)CH,CH, 
3,4-dimethyl-* 183.12 
Q h357| —,1,6-diiodo-* ....| 1(CH,)6I ...............-- 337.97 
h358|—,2,2-dimethyl-* . .| CH;(CH,),;C(CH;); ....... 114.23 
h359| —,2,3-dimethyl- CH,CH,CH,CH(CH;)CH(CH;), 
(dl)* 114.23 
h360) —,—{(J)* ......... CH;CH,CH,CH(CH;)CH(CH;), 
| 114.23 
h361| —,2,4-dimethyl- CH;CH,CH(CH;)CH,CH(CH;), 
(d)* | 114.23 
h362| —,—(dl)* ........ CH;CH,CH(CH;)CH,CH(CH;), 
| 114.23 
h363) —,—(/)* ... 2.0... CH;CH,CH(CH;)CH,CH(CH;), 
114.23 
Q h364) —,2,5-dimethyl-* . .| (CH3;),CHCH,CH,CH(CH;), 
| 114.23 
h365| —,3,3-dimethyl-* . .| CH;CH,CH,C(CH;),CH,CH, 
| 114.23 
Q h366| —,3,4-dimethyl-* . .| CH;CH,CH(CH;)CH(CH;)CH,CH, 
114.23 
h367| —,1,6-dinitro-*. .. .] O,N(CH),NO,........... 176.17 
h368] —,3-ethyl-*....... CH,CH,CH,CH(CH,CH;), | 114.23 
h369|—,1-fluoro-* ...... CHACH )sPostecnn ici is.: 104.17 
2h370|—,1-iodo-* ....... CHACHA sl citer ccc cates 212.08 
h371|—,2-methyl-* ..... Isoheptane. 100.21 
CH;(CH,),;CH(CH 
bag2 | a-meeyhn*.. (LC CH Cacn 


CH;CH,CH,CH(CH;)CH,CH, 
100. 


0.8476;° 


0.88693° 


[a]37 +1.15 0.8793! 


0.9018° 


1.0153° 


0.87663° 


13SiSc0d 
59.552 
1387°*d 


0.86353° 


0.8633° 


Ve Foy 0.87873° 


64-5'? | 0.90103° 


th bipym pl 204-5 


nd (al-eth) 


103-53° 
8716 
172-476° 


1.57743° 


1.085'* 


1.06773° 


1.015035 
1.0527}! 


1.047470 


1.04747° 


1.06177° 


0.95437° 


1657°° 
114-518 
141-2'° 
113° 
106.847°° 
Boies 
115.67°° 
CPR Ad 


nd 2.033? 


0.695283° 


0.712142° 


(ole O02) Gilde... 4 W137 Dies enaass 


[al®? +2.99 11176 | 0.6963° 


109.47°° 
5.210 
1107°° 


0.700363° 


[a]é' — 10.85 0.7033" 


1097°° 


0.693543° 


CeO 
MEDOOGO OTIC — 126.1 | i27s° 0.710003° 
6.1'° 
pis shereieataahae eel heiaterekererars 117.7276° |0.72002° 
10 fee 
cr (MeOH) 100-33? |e cots. 
Ars vat 276 
(1.65) 
ee AMR EH aerate Calle Nandan esha a 118.537°° |0.71363° 
eo RARE ATS NAT To a," 10.7995?° 
Ae eA aortas 1.43973° 
Bicisharess a ataaiate 7 0.678693° 
(a]#° +9.5 0.68603° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.423279 
1.43337° 
1.43357° 
1.43587° 
1.416875 
1.42747° 
1.42007° 
1.42507° 


1.44657° 


1.45727° 


1.435375 


1.44917° 


1.448470 


1.45417° 


1.5857° 


1.393497 


1.38107° 
1.39534?° 
1.3924679 
1.400097° 


1.4046?° 


1.40187° 


1.37387° 
1.492907° 


1.384857° 


1.38877° 


Ref. 
BESeCESs 
solvents 


B1°*, 485 


B1°, 481 


B1*, 478 


B1°,479 


Csi, 
7300 
B17, 119 


B1, 156 


BI, 156 


B1?,119 
BI?,515 
B4?,710 


B4?,710 


B4, 269 
BI’, 109 


B1, 144 


B1>, 389 


B1*, 390 
B1?, 109 


B1, 144 


BI, 144 


B1°, 390 
ae B1?, 127 
BI’, 62 

B1?, 110 
B1°, 479 


B1*, 480 


B1*, 482 
B1°, 483 
B1*, 482 
B1°, 483 
B1°, 483 
B1>, 486 
B1°*, 488 


B1°, 396 


B1°,478 


B1*, 387 
BI, 394 


B1*, 434 
B1°, 439 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No Name Synonyms and Formula form, Density 
specific rotation other 
and A,,,, (log ¢) w | al} eth} ace} bz solvents 
athe os 
Hexane 
Q h373| —,—{(dl)* ........ CHC; CH; CH(CH,)CH {CHa ee aes tigate. = 0.68727° |1.38852° 
| 100.21 
h374| —,—(/)* ......... CH,CH,CH.CH(CH;)CHZCH; — }iel2#* —7:75 |... wn 0.6872! 1.385475 
100.21 
h375| —,1,1,1,2,2- CH;(CH,);CGI,CCl, ... 7... 258 AGF ioec acsiacsevreacse. ate | wale ares 129-31'° | 1.37075 1.487275 
pentachloro-* 
h376|—,1-phenyl-* ..... Hexylbenzene. 162:28 jl coctetettke eee 22 7e, 0.86137° |1.49002° peths 
CH;(CH2);C.Hs 
h377| —,1,1,2,2-tetra- CH;(CH,);CCI,CHCl,..... QZSDG: | oan o eetotharcieraien eteists bors 99-101 '* | 1.309675 | 1.48875 chls 
chloro-* 
Q h378 | —,2,2,5-tri- (CH;),CHCH,CH, C(GH,)5 |128:26)) .o2 oseiiec nate W247S° 0.70722° |1.39977° lig co 
methyl-* 1621 72° OSV 
h379| 1,6-Hexanedial* . . . | Adipaldehyde. 114.15 Keser awe —8 92-4° 1.00339 |1.43507° | 6] v]v s jaas 
OCH(CH;),CHO 70° 
Q h380| Hexanedioic acid* . | Adipic acid. HO,C(CH,),CO,H mel pr (w, ace- | 153 265302 1.36027), |. AG eat 5]/vls aa, 
146.14 | lig) 20522 3% ligi 
sub 
Q h381}—,diamide ....... Adipamide. 144.18 |pl 220) oso sbAhorsisteasastt a ctta ace [eat e ede SOR VA CS RED. ©] Satie robes. 
H,NCO(CH,),CONH, 
h382|—,diazide........ N,;OC(CH,),CON;3........ I9GI1S ow, 2 aaa cece -1 dt... PUR SDE VENTA aoeaei aed be. 
Q h383|—,dibutyl ester*. . .| C,H§0,C(CH,),CO,C,H§..|258.36]............. —32.4 165'° (STS RY Hie BT Ne Wh reo ren\lis alee ita donee 
145* 
Q h384|—,dichloride...... CICO(CH,), COC Ese. 133.05: x: cPdaechey apuvaniais lowe ater P2652 SF acomeces [soem este C8 As as is at Resend eka eres 
Q h385|—,diethyl ester* . .. | C,;H,;0,C(CH,),CO,C,H;. . | 202.25 | 4™' 210 (2.0) —19.8 oy Syth 1.007632° |1.42727° | i Sp RS? EE IMR cliente cae > 
1272 
h386|—,di(2-ethylbutyl) |(C,H;),CHCH,0,C(CH,),CO,CH,CH(C,H;s), -15 200'° 0.93435 |1.44347° | i s s aas 
ester* HERG Re WAllsn tne pores. 
h387|—,di(2-ethylhexyl) |C,H§CH(C,H;)CH,0,C(CH,),CO,CH,CH(C,H;)C,H3 214° 0.92225 |1.44742° | i Ss s|s aas 
ester [S7OS8 civic cee ee sce —67.8 
h388|—,dihydrazide . . .. | H,NNHOC(CH,),CONHNH, If (w) TS2H2. Sip [as Bare | eraisketel. bc |e eee Sip esas ae s |aai 
174.20 
Q h389|—,diisopropyl ester | C;H50,C(CH,)4,CO,C3H}5..| 230.31 |............. -1.1 120° 0.965979 |1.42477° | i | s | s]s aas 
2 h390| —,dimethylester* . | CH,;0,C(CH,),CO,CH; ...| 174.20 |cr 10.3 LS 1.06002° |1.42837° | i | s | s aas 
105’ 
Q h391|—,dinitrile ....... INC(CH CN ict acconnices 108.15 | nd (eth) 1 295760 0.96767° |1.43807° | 5] s | 6 chlis 
1807° 
h392|—,dipropylester*. . |C,;H430,C(CH,),CO,C3H3..|230.31]............. —15.7 1512+ 0:97902° |'1:.43142°)|er jLese ys chls 
h393|—,monoamide* . .. | Adipamic acid. 145.16 |nd (w) TOD 2 [Pie oceccvaie || Sethe bares [emievcne gi eyo pected des OH ca au edl b> ws Iivoresae] atenenbeete 
HO,C(CH,),CONH, 
h394|—,monoethyl ester*| HO,C(CH,),CO,C,H;..... 174.20 |hyg(eth-peth) | 29 2857 —|0.97963° |1.43112° s | st peth s* 
170!” 
Q h395|—,monomethyl HO,C(CH;),CO,CH;...... 160.17 | If (Me,N- 9 158'° 1.062379 |1.42837° SH all acmileceties ceceeas 
ester* MeOH) 
h396|—,piperazinium salt} HO,C(CH)4CO,H.CyHioN, sw we ee eee eee es AAD Lactic nell Shatbodde tu btutstine Ss PEIR cGll-c sales ce ake 
232.28 
Q h397|—,2-amino-(d/)*. . . | HO,C(CH,)3;CH(NH,)CO, pl(w) 2OGK anh) Wires. cesredlaey tens « bekuetcne 2 OMNEOMIPMOT Rb [Ses llost oa wine 
161.16 s* 
h398|—,2-methyl-* ..... HO,C(CH,)3;CH(CH;)CO,H| 160.17 | cr (peth-bz) 93 20939, ONESIRY 1. .<.,ie eke te: Sues s 6 |chlis 
peth 6 
h399|—,3-methyl-(d)*. ..| HO,CCH,CH,CH(CH;)CH,CO,H cr (chl-bz), [aJ3°|94-4.5  |230° | ........]........ viv] v]v {os |chl, 
160.17 | +9.81 (w) AcOEt v 
peth 6 
Q h400| —,—(dl)* ........ HO,CCH,CH,CH(CH;3)CH,CO;H |nd (bz), cr 97 FIO SR ielee bo Pics wong Vit VAT Sv ly cve és chi, 
160.17 | (ace-bz) 200'2 AcOEtv 
lig 6 
h401|—,2-oxo-*........ HO,C(CH,);COCO,H..... 160.14 |cr (al or eth) 104) eM eR Aare (6 coms Am Sata a, v |v] 6] Vv] i |peth, chli 
h402|—,3-oxo-*........ HO,CCH,CH,COCH,CO,>H 160.14 | pl (ace-chl) DST © Pt CH RN A eal Obes betel teveullvexenarcse vous 6} 56] 6{s | 6 |chlé 
—|—,2,3,4,5-tetra- see Mucic acid 
hydroxy-* 
Q h406 | 1,6-Hexanediol* . . . | Hexamethylene glycol. 118.18 |nd (w) 43:(S9), FRRDSO" ERE) Ha eeekss [waa ss S11 8s 1S.) Sh). Wee ete 
HO(CH,),OH 152? 
h407| 2,3-Hexanediol* . . .| CH;CH,CH,CH(OH)CH(OH)CH, |cr 60 2045615" 4|0:990055) |'1:451015) | as9|) es\*| Ys | 10 |) Mami llieiavetasteteete 
| 118.18 102° 
Q h408| 2,5-Hexanediol* . . .| CH,;CH(OH)CH,CH,CH(OH)CH, _|cr (eth) 43 216-875° |0.96102° |1.44757° | s | s CPA PRA Henn OCR es ec 
118.18 85-7! 
h409/| 3,4-Hexanediol, (C,H;)2C(OH)C(OH) (C,H), 174.29 | cr (eth) 28 230e2 0.963033 | 1.467!3 i V | OV |) Baca | SCE alors 
3,4-diethyl-* | ies 
Q h410| 2,5-Hexanediol, (CH;),C(OH)CH,CH,C(OH)(CH;), | pr (AcOEt), fi O}898298 5 eeeehenre HES PVCU 2 0d], oy. 0 v" |chlv 
2,5-dimethyl-* | 146.23 | (peth) 
2 h411] 1,3-Hexanediol, CH,;CH,CH,CH(OH)CH(C,H;)CH,0H O1932522 AAO TPS APES tsi PS Bite, 5.) 22 eres 
2-ethyl-* 146733) 90. REE... 
412023-Hexanedione,, |.|.CH;(CH3); CGCNOH)COCH3/:129:16 jcr(aly) 60) re Pee Ref ce ER SUN Foci oe] cee | eee ee dee 
3-oxime* 
Q h413} 2,5-Hexanedione*. . | Acetonylacetone. 114.15 | 4271 (2.09) 0.97373° s | peth 6" 
CH,;COCH,CH,COCH; 
h414|—,dioxime* ...... GH,CGNOH)CH,CH[CGNOB)GCHs|pli(bz). 7) = EST. IR See ARE] ee Restate etme VUIV MEW lores) oxcvafie otiemetetele 
2 h415| 1,6-Hexanedione, 1,4-Dibenzoylbutane. 266254; ndalspr (chili 207, bi) eeeeereiesrel]| erctetete lees flatencte eve exci) Sreuel floral Pete. o\INPo gel] oxo MeOH, 
C,;H;CO(CH,),COC,H; al), If (dil al) chi s" 
h416| 2,5-Hexanedione, | CH,;COCH,CH(OH)COCH,| 130.15 ].............]...5++--|62-T9° |... eee. 13449775 || S| so asE iets. |. iS spotted. 
3-hydroxy-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Ref. 


B1?, 437 
B1°, 440 
B13, 390 
BS5?, 337 
B1°, 390 
B1?, 516 
B1?, 839 


B2?, 572 


B2?, 576 


B2!, 278 
B22, 575 


B22, 575 
B2?, 574 


C41, 
4298 

B22, 1715 

B2?, 1724 


B2?, 1713 
B2, 365 


B22, 576 
B22, 574 
51934, 


1101 
B2?, 574 


B2?, 588 


B3?, 485 
B32, 486 


BI’, 551 
B1?, 2235 
BI?, 557 
C37, 
5020 
B1', 405 
BI’, 841 
B1, 790 
B7?, 705 


Am71, 
3171 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
No. Name Synonyms and Formula Mol. form, id aS Density Ref. 
wt. | specific rotation other 
and A,,,, (log ) M a solvents 
3,4-Hexanedione 

h417| 3,4-Hexanedione, | Di-rert-butylglyoxal. 170.25 | 495 %#!294 -2 1685 | 0.87767 11.41577° B1?, 3147 
2,2,5,5-tetra- Dipivaloyl. Pivalil. (1.67), 365 
methyl-* (CH;)3CCOCOC(CHs3)3 (1.31) ; 

Q h418} 1,2,3,4,5,6- Dulcite. Dulcitol. 182.18 | mel pr 189 275-80") | 1246629) |e Sreraes oe Bi?, 612 
Hexanehexol* Melampyrin. 
HOCH,(CHOH),CH,0OH 

h419| 1,3,4,5-Hexane- _| Digitoxit. 150.18 | pr, {a}p’ —86.2 |88 fue e eee cP eee e nese Pen eeeees B1?, 603 
tetrol* CH,(CHOH),CH,CH,0OH 

Q h420] 1-Hexanethiol* . . . .| n-Hexyl mercaptan. 118.24 | 28*224sh(2.1) | —81 15178° 0.84242° B12, 1659 

CH,(CH;,);SH 
h421| 2-Hexanethiol*. . . .| sec-Hexyl mercaptan. 118.24 | 2'*° 223 sh (2.2) | —147 14276° 0.83452° B1>, 1662 
2-Mercaptohexane*. 60-6°° 
CH;(CH,)3;CH(SH)CH, 
h422| 3-Hexanethiol*. . . .| 3-Mercaptohexane*. UR 2A eee eee are he wal ll aisha sro oe 574° 0.92067° | 1.44967° B1°, 1665 
CH,CH,CH,CH(SH)CH,CH, 
h423| 1,2,3-Hexanetriol | CH;CH,CH,CH(OH)CH(OH)CH,OH..........-- 644.5 130°;25 1.0897° B1*, 2349 
(threo)* | 134.18 | 
h424! 1,2,4-Hexanetriol* . Me caae  iascel BOB co? SHES | SA Sodoe 190 =2725 || Ss het istere: () ns arayetarsts i B1, 521 
134.18 
h425] 1,2,5-Hexanetriol* .} CH;CH(OH)CH,CH,CH(OH)CH,0H........... |......-- 1812°s. NSO ee eae i B1°, 2349 
134.18 150? 
h426] 2,3,4-Hexanetriol* .| CH;CH,(CHOH);CHs3..... N34 VOM ee Seale satecsis 3\oslehe cars. Pot ot fee olen. ani (Gn oomcee i B1°, 2349 
155- 
6.57° 
2 h427| Hexanoic acid* . . . .} n-Caproic acid. LEONG ee aie. 27 —2- 2057°° 0.927429 | 1.416329 B2?, 281 
CH,(CH,),CO,H -1.5 
Qh428| —,amide......... Caproamide. 115.18 | cr (ace) 101 25575° 0.99929 | 1.42001!° B2?, 286 
CH,;(CH,),CONH, 
h429| —,—,N-phenyl-. . .| Hexanilide. Capranilide. 191.28 | nd (peth), pr OS eee LLL ke St a3 shat dbavcae B12?, 147 
CH,(CH,),CONHC,H; (al) A"! 243 
(4.18) 
h430| —,anhydride*..... [CH3(CH,),CO],0 ........ PR VGCSN Wl ater ate eect ree orn —41 254-7d | 0.924035 | 1.42977° B2?, 285 
245 
1a 

Q h431} —,butylester* ....| CH3;(CH,),CO,(CH,)3CH3 .| 172.27] ............. —64.3 2087°° 0.86532° | 1.415375 B2, 323 

Q h432| —,chloride ....... CH;(CH5) ,COCI Stet... PSAGB Yo. cS ok 2 —87 15376° 0.97542° | 1.42642° B2?, 286 

Q h433| —,ethylester*..... CH;(CH,),CO,C,H; ...... MAA DN ce nietsisvscay =tetoieee —67 1687°° 0.87102° | 1.40737° B2?, 285 
h434| —,heptyl ester*.. . .| CH3(CH,),CO,(CH.).CHs .| 214.35] ............. —34.4 26176° 0.86117° | 1.429315 B2, 323 
h435| —,hexylester* ... .| CH3(CH,)4CO,(CH,)sCH; .} 200.33] ............. —55 2467°! 0.865'* | 1.426415 B2, 323 

Q h436} —,methylester* . . .| CH,;(CH,)4CO,CH;....... P3019 eR teal ols ich. -71 1Si7e2 0.8846?° B2?, 284 

§2'5 

2 h437|—,3-methylbutyl | Isoamyl caproate. : PSO530 NM eererctew cooker svete] Parerataare ee 224=73°° 1'0.86132°% |Ih ecee <a i B2*, 727 

ester* CH,;(CH,)4CO,CH,CH,CH(CH;), 

Q h438|—,nitrile......... Amyl cyanide. CHAU | pegeacre seers —80.3 | 163.67°° | 0.80512° B2?, 286 

CH,(CH2),CN 471320 
h439| —,octylester*..... CH;(CH2),CO,(CH;),CHsg .| 228.38] ............. —28 2757SS 0.86037° | 1.4326'* B2, 323 
© h440| —,pentylester*.. . .| CH;(CH,),CO,(CH,),CH; .| 186.30]............. —47 22676° B2?, 285 
116.67° 
4d Ti 4-phenyiey) OW | lie ch oe <breteak creche wie arrersie ches 310.40 | cr (dil al) 69=70/ 0% Niet des ts!) RSA eet rh Am 52, 
phenacy] ester* 3715 
h442|—,piperazinium 2(EH,(CH2),.COlHT C,H ioNa © iineenccartear GS SRM Ak ce | aescee ey a be ec 29.5 i Am 56, 
salt 318.46 1759 
h443|—,propylester®. . . . CH;(CH,),CO,CH,CH,CH, 158.24]... Sit. in... —68.7 187758 0.86722° | 1.41707° B2, 323 
2 h444|—,2-acetyl-, ethyl. | Ethyl «-butylacetoacetate. |186.25|.............}.....0.. 219-24 |0.95233° B1°*, 706 
ester i CH;(CH,);CH(COCH,)CO,C,H; 104%? 

Q h445|—,6-amino-*...... HN(CH)); CO H ten noas.. 131.18 | If (eth) 202-3  ifikisvgroe euifisd Anil. CEN debe i B4?, 856 
h446|—,—,lactam*..... é-Caprolactam:<@.acateuiee-s-< 113.16 | If (lig) 69-71 139'2 B217, 216 
nde CED TARE a ee a ee, (Sea ae eee hearer eee 

1G-amino-3-4 BILE Pe hcbsae shite oh orrsiste 127.19 | cr (bz-peth) 105-6, |e actinss Alin at sects eee B21, 243 
methyl-, lactam* [a]2° —36.1 
h448)—S6-amino-S2} 9h) oi. coca ae cus’ ob& ogni Sundlee 12919!\cx(peth bz-lig)|||68-9. ) |atareced| (oo: aeebell le cennett i! B21, 242 
methyl-, lactam* [o]2° —22.2 : 
h449 i cteagrcls CsHsCONH(CH,),CO,H . .| 235.29 | nd (al-eth) T9-B0 [asia ier, «|| SEER, « [fac ocean B9?, 181 
amino- 
h450| —,6-benzoyl- CsHsCONH(CH,),CHBrCO,H cr (dilal) 166; | er aaerieo d| Reet bee |eeceeee B9?, 182 
amino-2-bromo- S140; one) [we . (| Saket lotaee ly |e cee 4 
(dl) 
BASIS) RuiR Sk. sas hes eat peniae eo on 129 1) i] Wectpiae L CER ORCA! B9?, 181 
. = (a € 
Q h452| —,2-bromo-(d/)* . . CH;(CH;);CHBrCO,H ....|195.06|............. 4 2407°° be Saba et tdi, Gis B2?, 287 
140-2 5 
h453) —,—(/)* ......... CH;(CH,);CHBrCO,H ....} 195.06 (els? mak (eth; WAGs. a. 1294S) eas Ot ALE Lae Seek ode : | B2?, 287 
Q h454| —— si 
Sone CH3(CH2);CHBrCO,C,H; .|223.12|.....0....... [0.000 205106 Lei abht. va tt cuin weal OO wo] 2...) Sosptlemenalait ia 4 1 
95-6" i 
h455)—,3-bromo-*...... CH;CH,CH,CHBrCH,CO,H nd (dil al) 35. ss. sek leet Anant oa a B2, 235 
£ 195.06 

Q h456| —,6-bromo-*..... . Br(CH,),;CO,H 195.06 |cr ( 

Fone Tec ereti ! peth) 35 165=7078 |g sain. |i. as nmi eo tlh haan ; bi 
h457|—,6-cyclohexyl-* ..] 00. .0..ceeeceees sees. FOSS ee ate ee, 333.5 |180"! Be 21 


. . : 
—|—,2,6-diamino-*. . .| see Lysine rite 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 

No. Name Synonyms and Formula Mol. form, mp: 

wt. |specific rotation Cc 

and J,,,, (log €) 
Hexanoic acid 
h458| —,2,4-dioxo-*..... Propionylpyruvic acid. 144.14 | cr(al, w +1) 83 
CH;CH,COCH,COCO,H 
h459| —,—,ethyl ester* ..] CH;CH,COCH,COCO,C,H, —Ss fw... ee eee ee ec] e eee eee 
172.19 
Q h460| —,2-ethyl-*....... CH, (CH:);CH(G,H5)CO7H 144-22) | Sacer ieee |setneirat 
h461|—,—,amide ...... CH,;(CH,);CH(C,H;)CONH, nd (w) 102-3 
143.23 
h462|—,6-fluoro-* ...... F(CH3) SCO lH aces ser a 134.15\)....cesesse0c0 | t0835568 
h463 | —,2-hydroxy-(d)* .|CH,(CH,);CH(OH)CO;>H . . | 132.16 | [a]2° +0.7 60 
(w,c = 14) 
2 h464|—,—(d)*.. ...... | CH3(CH,)3CH(OH)CO;7H . . | 132.16 | pr (eth-al, peth)| 61 
h465|—,H{1)* .. 2.2... CH,(CH,);CH(QH)CO,H . . | 132.16 | pr (eth) 60-1 
[a]2° —3.8 
(w, c = 4.5) 
h466|—,4-hydroxy-, y-Caprolactone............ LE4:1S eyes cee —18 
lactone* 
h467|—,2-methyl-(d)*. . . | CH;(CH)3CH(CH3)CO>H . | 130.19 |[aJ#?+19.6 |........ 
(eth) 
h468}] —,—(dl)* ........ CH3(CH)s;CH(CH) GO FH = || 13019) |) creterere rete esc | eter ors. asare 
h469] —,—(1)* ......... CH;(CH,)3CH(CH3)CO>H . | 130.19 |[aJ3° -4.3 =|........ 
(w, c = 26) 
(a]25 —15.25 
(eth) 
h470|—,3-methyl-, GH; CHUGH; CH(CH,)CHICOCI) Ah Seameahina sta || savers stele 
chloride 148.63 
h471|—,4-methyl-(d)*. . . | act-Amylacetic acid. 130)19)||fal2° 47-618) Bil repiecrcter 
CH,CH,CH(CH;)CH,CH,CO,H (MeOH) 
h472|—,—{dl)* ........ ‘GH. CHUCH(CH,)CH[CH{COLH ie ennecre rae —80 
130.19 
h473|—,—,chloride(d/).. | CH;CH,CH(CH3)CH,CH,COC] |.............]....---- 
148.63 
h474|—,5-methyl-* ..... (CH;)> CH(CH3)},CO3Fi cee) 3031 9) rereiet cerrat < —25 
h475|—,—,chloride..... (CH;),CH(CH,);COCI..... PA8:63 Weare aie acts as Beectecet 
h476|—,4-oxo-......... Homolevulinic acid. 130.15 | hyg ta or If 41-2 
CH,;CH,COCH,CH,CO,H (eth-peth) 
—|—,2,3,4,5,6- see Idonic acid 
pentahydroxy-* 
Q h478]1-Hexanol*....... n-Hexyl alcohol. POZA S: | cvocrarste eer ers ots —46.7 
CH,;(CH,);0H 
h479|2-Hexanol(d)* ....| CH3;(CH,);CH(OH)CHg....| 102.18 |[oJ2 +14.1 9 |........ 
(eth,c = 11) 
[x]2° + 12.70 
(al) 

OQ h480|—(dl)*.. 0.0.2... CH; (CH); CHOH)CHS-6 s. ()102-18 |--2 eke acess leone acne 
YES Ul 200 hee eee CH;(CH,);CH(OH)CH3. ... | 102.18 |[aJ38,, —12.04 |........ 
h482|3-Hexanol(d)* ....|CH;CH,CH,CH(OH)CH,CH, (eae BC I readenc 

| 102.18 | (chl) 

Q h483}—(dl)*........... GH, CH. CH. CH(OHR)CHE CHS yp la sitestas est sieoist« 

1102.18 
D484 (18s beans CH,;CH,CH,CH(OH)CH,CH, [oe Fal Qaim eae 
102.18 
Q h485/ 1-Hexanol, 6- Hexamethylene chlorohydrin 136.62 |...........--]..+.-005 
chloro-* Cl(CH,),0H 
h486/2-Hexanol, I- CH;(CH;) | CHOW) CH Cle ISG:62 ec. eta eliomene nae 
chloro-* 
h487| 3-Hexanol, I- GH{GH> CH CH(OH)CHL CH Cl pi rer ayais ctas5 stscatar oa) caesar 
chloro-* 136.62 
h488|—,2-chloro-*...... CH; CH CH; CH(OH)CHCICH a cocci ciciclsisilicebice cays 
136.62 
h489|—,5-chloro-*...... GHOCHCICH  CH(OH)CHICH Sy me lye-.tee cee tion bites a 
136.62 
Q h491|—,2-ethyl-*....... CH. (CH); CH(CjHs)CHLEOH TF |icas an. chin esc: < -—76 
130.23 
h492|3-Hexanol, CH;CH,CH,COH(C,Hs). . | 130.23 | Af 224 (1.20), }........ 
3-ethyl*- 291 (3.08) 
h493 | —,3-ethyl- (€H,), CHCH,COH(C7Ha)3 1144.26 | 0. as esse nis lneee ss 
5-methyl-* 
h494| 1-Hexanol, Hexamethylene fluorohydrin.| DT Petr se wets ats: Vis ste bis 
6-fluoro-* F(CH,),0H 
Q h495 | —,2-isopropyl- (CH;),CHCH,CH,CH(C,H7)CHLOH Jn cinnaelets 
5-methyl-* plop + J parce coed 
h496| —,2-methyl-(/)*. . .| CH;(CH,);CH(CH;)CH,OH] 116.21 |[aJ]3° +2.45 (al) |........ 


Density 


Ny 


215-67°° 
100!2 

12520 
1055 


16375 
825° 

22 178 
WEL 

217-87°° 
85? 
1677°7 


216 
(20775?) 
10914 

168739 
76-82°* 

1837° 
g9o-4 

15876° 


1387°° 


1407°° 
136-87°* 
131-3 
13576° 


T35teo 


0.96123° 


0.9093° 


0.9673° 

0.92282° 
0.92152° 
0.96773° 


0.91383! 


0.81362° 


0.810367° 


0.81592° 
0.817838 
0.82132° 
0.818252° 
0.82132? 


1.02412° 


1.01393° 
1.0033° 

1.0143"! 
1.0012;° 
0.83287° 
0.83733° 
0.83963? 


0.9752° 


0.83453° 


0.831343 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.44957° 
1.418975 
1.41937° 


1.418975 


1.429325 
1.41982° 


1.42117° 


1.41787° 


1.412675 


1.414420 
1.415020 
1.41672° 
1.414027 
1.45502° 
1.447820 
1.4462 
1.4433!° 
1.43282° 
1.43007° 
1.43457!9 
1.414123 
1.43692° 


1.4245'7 


s|s 
v 

s' | 6 
s' 

6} v 
viv 
vy 
viv 
a 
co | © 
oO} 0 
ice) co 
djd 
Os 
dé} s 
6} s 
i 

Ss? *s 
OFFS 
6} s 
6} s 
é|s 
O'S 
6] s 
os 
NN, 
ory, 
ais 
s' 

i s 
6 s 
i s 
i s 
i s 
6} Vv 
i s 
i| @ 


Solubility 


Ref. 
other 
ace solvents 


6 |pethi 
Wie Piece te PANS Shatter 
eR ic chlv 
chlv 
alk s 
a} o |chl 
co} co |chl o 
co | co |chl oo 
s tos" 
s | s |MeOHs 
s | s joss 
s | s |peths 
s | co |chls 
Ce ge ic smsoe 
B licstell eva svarsie ate 
a WAC Wiccan 
El bopta| (er teOae p 
s | s josv 
s | s Joss 
s | s |osc 
5 ||! SRR: Sronerare 
s | s joss 


B17?, 290 


B2? 
B2? 


B2? 


B2? 
B2' 


B2? 


» 296 
, 297 


296 


9295 
, 146 


+298 


C19, 464 


B2? 


B2, 


B3? 


B1° 


Bi? 


BI? 
B1* 
B1° 
Bi 
BI? 
Bi? 
Bi? 
BI 
BI? 
BI? 
Am 
BI? 


BI’ 


297 


342 


» 435 


, 1650 


7437 


, 1660 
, 1663 
, 1663 
, 1663 
, 1665 
, 1658 
, 1661 
, 1664 
438 
, 1664 
58, 
586 
1736 


ALLER) 


No. 


h497 
h498 
h499 


Q h500 
2 hS501 


2 h502 
Qh503 
h504 
2 hS05 
h506 
h507 


h508 


h509 
h510 
OhS11 
h512 
2h513 
h514 
QhS15S 
h516 
OQ hS17 
Qh518 
O2h519 
h520 
2h521 
h522 
h523 


h524 
hS25 


h526 


0 hS531 


h532 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Name 


1-Hexanol 


—,—(dl)* ........ 


—,4-methyl-(d)*... 


—,5-methyl-* ..... 


2-Hexanol, 
2-methyl-* 


—,5-methyl-* ..... 


3-Hexanol, 
3-methyl-* 


—,5-methyl-(d)*.. . 


2,2,5,5-tetra- 
methyl-* 
2-Hexanol, 
2,3,4-trimethy]-* 
—,2,3,5-tri- 
methyI-* 
3-Hexanol, 
2,2,3-trimethyl-* 
—,2,3,5-tri- 


1-Hexanone, 
1(2,4-dihydroxy- 
phenyl)-* 

2-Hexanone, 
3,3-dimethyl-* 


—,3,4-dimethyl-* . . 


3-Hexanone, 
2,2-dimethyl-* 


—,—,oxime* ..... 


—,2,5-dimethyl-* . . 
—,4,4-dimethyl-* . . 


—,6 dimethyl- 
amino-4,4- 
diphenyl- 
5-methyl-(/)* 


—,4-hydroxy-*.... 


—,4-hydroxy- 
2,2,5,5-tetra- 


3-methy!-* 


—,5-methyl-* ..... 


—,—,oxime* ..... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 


(CH;3),CH(CH;),0H ...... 
CH;(CH,);COH(CH;), .... 


(CH,),CHCH,CH,CH(OH)CH, 
Pe omice ter ca 
(CH.),CHCH,CHOECH.CH, 
any Gen arene: aa 
(CHGHOLCHODGH.CH. 
CH,(CH,),CHOH(C,H3).. . ioe 


(CH;);CCH,CHOHC(CH;)s| 158.29 


ides per oe educate 
144 
(CH;),CHCH,CH(CH;)COH(CH;), 

| 144.26 
CH,CH,CH,COH(CH;)C(CH3)3 

| 144.26 
(CH;),;CHCH,COH(CH;)CH(CH;), 

1144.26 
CH;CH,C(CH;),CH(OH)CH(CH;), 

| 144.26 
(CH;);CCH,CH(OH)CH(CH;), 

1144.26 
CH,CH,C(CH;),COH(CH;)CH,CH; 

| 144.26 
(CH;)s;CCH,COH(CH;)CH,CH, 


CH;(CH,);COCH;........ : 
CH,CH,CH,COCH,CH; ..| 100.16 


CH,CH,CH,C(CH;),COCH; 
| 128.22 
CH,;CH,CH(CH;)CH(CH;)COCH, 
128.22 

CH;CH,CH,COC(CH;);... | 128.22 


CH;CH,CH,C(:NOH)C(CH;),; 
143.23 
128.22 


(CH;3),CHCH,COCH(CH;), 
CH,;CH,C(CH;),COCH,CH, 

128.22 
/-Isomethadone. /-[soamidon, 309.46 


Liden. 


Propioin. 116.16 
CH;CH,CH(OH)COCH,CH, 
Pivaloin. | 172.27 


(CH3)3;CCH(OH)COC(CH;), 


CH,CH,CH,CH(CH;)COCH; 
| 114.19 

CH;,CH,CH(CH;)CH,COCH, 
; 114.19 


(CH;),CHCH,CH,COCH,  . | 114.19 


(CH3),CHCH,CH,C(:NOH)CH, 
129.20 


(CH;),NCH,CH(CH;)C(C,Hs),COCH,CH, 


(o]2® +2.2 


(a]3> +21.23 
[a]>? —3.88 


A" 242 (1.78) 


A*"'275.5 (1.31) 
A" 277.5 (1.34) 
pl (to-peth) 


A" 285.5 (1.47) 


nd (al) 


1 70769 


15878° 
(155) 


145-8745 


Density 


0.82707° 
0.8093? 
0.82397° 


0.819225 
0.81192° 


0.8142° 


0.827128 
0.84742° 
0.827128 
0.84892° 
0.82502° 
0.83232! 


0.83507° 


0.81183° 


0.8383 
0.82953? 


0.81052° 


0.811273° 


Solubility 


1.42267° 


1.423375 


1.42197° 


1.425129 
1.4175?° 


1.41807° 


1.42317° 


1.417175 


1.41287° 


1.4171?° 


1,51052° 


1.4415'° 


1.43217° 


1.44027° 


1.43217° 


1.43957° 


1.42867° 


1.434077"|... 


1.4352?° 


1.40077° 
1.4004?° 


1.40987° 


1.41937° 


1.41197° 


[a]5° —20 
(95 %al, 

c = 1.5) 

4*' 225 (4.0), 
252 sh (2.8), 
265 (2.3), 
299 (2.8) 


cr (sub) 


a”? 176, 188, 
192, 196sh 


C-338 


147-876 


151 


162-5°-6 


132-5??? 
zai 
go! 


142-576° 
1427°° 
a 39782 
35-7"! 
14476° 


195-67°! 


0.82705 
0.82857° 


0.88812° 


1.4035?° 


1.408174 


1.4062?° 


1.44487° 


Se Ref. 
other 
age solvents 


B1°, 1689 
B1*, 1695 
B1°, 1695 


B1°, 1692 
B1°, 1690 


BI’, 1692 
B1°, 1693 
B1?, 1692 
B1°, 1692 
B1°, 1691 
8005 
B1°,1772 
B1°, 1756 
B1, 212 
B1°, 1755 
B1°, 1756 
B1?, 458 


B1°, 1756 


B1?, 746 


B1', 360 


B17, 756 


B1?, 756 
B1,701 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, mb: b.p. 
wt. specific rotation c °C 
and 4.,,,, (log «) 
ee 
3-Hexanone 
h533) 3-Hexanone, CH, GH CGH(CH,)COCH, CH. saan eerie etl ice emits 134-5 
4-methyl-* 114.19 
Q h534| —,5-methyl-* ..... (CH;),CHCH,COCH,CH; .| 114.19 | 4"'280(1.39) |........ 113473° 
Q h535| 1-Hexanone, Caprophenone. 176.24 | fl 27 2657°° 
1-phenyl-* CH,(CH,),COC,H; 122-415 
h5S36| Hexasiloxane (CH)3SiO[-Si(CH3),0-],Si(CH;), }............. —59 245.576° 
tetradeca- 443.97 142° 
methyl- 
h538| 1,2,3,5-Hexa- CH -CHCG CG CCH are oi: VI 26561) ccctuame chabeeeusas oes 17s 
tetraene, 5524 
4-chloro-* 
h539) 1,2,4,5-Hexa- CH CCCICCLC: CH... T47.09" 0.5 crcemnee: oe oe bolerae corer 38-408 
tetraene, 
3,4-dichloro-* ; 
h540|1,3,5-Hexatriene Divinylethylene. 80.14 |A"* 247 (4.21), | —12 TB to 
(cis)* CH,:CHCH:CHCH:CH, 256 (4.35), 
266 (4.27) 
h541|—(trans)* ........ CH,:CHCH:CHCH:CH,...| 80.14 | A®* 247 (4.53), | —12 Oh Spee 
258 (4.64), 
268 (4.56) 
h542] 1,3,4-Hexatriene, CICH CHC: CCICH Cs oy. | T4902). ciescere stated amo, | here a roomy 45-6 
3,6-dichloro-* 
h543/) 1,3,5-Hexatriene, CH,:C(CH;)CH:CHC(CH;):CH, A= 252 (4.49), | —9 14534 
2,5-dimethyl-* 108.19 | 261 (4.62), 
272 (4.51) 
Q h544| —,1,6-diphenyl-* ..| C;H;CH:CHCH:CHCH:CHC,H,; If (ace) 1” 2O0=3) Wil eaiccanss 
232.33 | 343 (4.69), 
360 (4.83), 
380 (4.7) 
h545| 1,2,4-Hexatriene, GED CH CCICCLG- CH es PUBS4T fl casts steer siesars |lvnelecbietns 2 50! 
3,4,6-trichloro-* 
Q h546| 2-Hexen-1-al CHACH CH. CH: CHC HON FP 9615 Wee csc et stehare, a's Il tterelb lere 146-77°° 
(trans)* 4312 
h546°| 1-Hexene*........ CH, CH>[CH.CH.CH:CH,. . | S416) 0.052 cee eee —139.82 |63.357°° 
h547| 2-Hexene(cis)* ....| CH;CH,CH,CH:CHCH; ..| 84.16 | 1#** 178 (4.2), —141.35 |68.847°° 
186 (3.9), 
194 sh (3.4) 
h548|—(trans)* ........ CH;,CH,CH,CH:CHCH, ..| 84.16 | 4#*° 170 (3.8), —133 6875° 
179 (4.1), 
201 (3.0) 
h549| 3-Hexene(cis)* ....| CH;CH,CH:CHCH,CH, ..| 84.16 | 4#*179 (4.17) | —137.82 |66.447°° 
Q hS50] —(trans)* ........ CH,CH{CH:GCHCH CH. i) 84:16) n06 cence <c a —113.43 |67.087°° 
h551| 1-Hexene, CH. CHINE.) CH(CH,)CH.CHIGH S|). puis wir casicw cs | cine biecies 133=6'0° 
5-amino-4- 113.20 
methyl-* 
h552|—,1-chloro-*...... CH,(CH,),CH:CHE), ..... LUBSGil el Vea tetrnvs ec orereiele.|lodaeeelc ee 121 
h553|—,2-chloro-*...... CH,(CH,),;CCI:CH,....... 108.61) Whee cet eee |e ay 11374° 
63110 
h554| —,5-chloro-*...... CH-CHEIOH GH. CH SCH a LB Osler cts aa leisters)|| oieteuniemeals jaa ye 
28-30! 
h555| 2-Hexene, GH.CH - CHCICH CHC Ah Ti S.60) Wc tee ateraly feta easier 123) 
4-chloro-* 30'° 
h556| 3-Hexene, CHCH.CH:CHCH CHC) W1GS261 |G peeetetratel vets alee ste 61-1.5°° 
1-chloro-* 
h557| —,3-chloro-(cis) . ..| CH;CH,CH:CCICH,CH3 ..| 118.61 |.............]--eeeees 119.67°° 
h558|—,2-chloro- (CH), GHCH: CHCCI(CHS)2146:66 ae tcisiera'sscrsaneta|l te otttaistey + 45-60'5 
2,5-dimethyl-* 
h559| —,1-chloro- CH CH Ge AevCHCH CH Chis Whee sa cecies. ate | ee ames 4 173 
4-ethyl-* 146.66 
h560| 1-Hexene, CH.(CH,),CCreHcl:..... HECHT oo ccemoeooioMll aisha 889° 
1,2-dichloro- 
(cis)* 
h561| —,—{trans)*...... CH(CH2),CCECHCI: +. 25: ye 0 yb tee hg ek cree ts docu bara 63-52 
h562| —,dodecafluoro-* . . | Perfluoro-1-hexene. SOO:O5 lige ete siesioran't [terre wis, a0 57, 
F,C(CF,);CF:CF, 
h563| 3-Hexene, Perfluoro-3-hexene. SOOOSi a tater a tte cra|| ater. oases 49 
dodecafluoro-* F,CCF,CF:CFCF,CF; 
Q h564| 1-Hexene, CH. (CH) .C(G, Ha) Cris a. || Le 22a ee metsiarey toate | fem teue 120752 
2-ethyl-* 
h565| 3-Hexene, CICH,CHCICCI:CCICHCICH,Cl cr (peth) 58-9 110-12? 
1,2,3,4,5,6-hexa- 290.83 
chloro-* 
h566| —,3(4-hydroxy- MTestHOOR am ectae es conte 282.39 | (i) nd (bz-lig), |(i) 117-8 |185-95°° 
phenyl)- (ii) 1f 70 % al) | (120-1) 
4(4-methoxy- (ii) 114 
phenyl)-* 
h567| 1-Hexene, Gh (CHs).CCl! CCly nett L502 50d se erie ete ceino:| 3 Bie es o1-rs 90—931° 


1,1,2-trichloro-* 


Solubility 


Density Np 
0.81627° |1.40692° 
0.809079 | 1.404779 | i | a] o 
0.957625) 1250272281.) sl as 
0.891029 |1.39487° | i | 6 
0.999729 |1.52807° | i s 
1.18193° |1.54567° | i s 
OM 520 nea S coe ees 
ONT S69 LF | 1S1S520 ees 
1.18073° |1.51957° s 
O82 2.05 Meo 2— |een 

eeavvelsie rst | wet crag A i i i 
1313220 IESS1 722" ete teers tee 
OL84912P! | 1'44802% |e ee levers 
OL673 120" 15383770" | re ses 
0.68692° |1.397779 | ij | s | s 
OL678427))| 1.393525) ie ts) as 
0.67962° |1.39477° | i | s | s 
O167722 | 15394320" eal s'*|/es 
OL7 93551 | there s 
0.88727? |1.430077 | i v 
0.88863> |1.427875 | i 
0.889125 |1.43057° | i Vv 
0.89342° |1.44002° | i Vv 
0.90034 | 1.4357+ i Vv 
0.90097° |1.43607° | i s 
Peat i 1.4507° i s 
0.910229 | 1.452429 | 6 

1.081235 |1.463175 | i 

PeUV67450 1457672") ot 

Pexoictcac tion hpi escrkyn i 

Damar atte Heures saint i 
0.727029 |1.41577° | i Vv 


1522525 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-339 


other 
solvents 


.| ACOEts 


.| MeOH, 
ligs 


6 |chlé 
aai 


Ref. 


B1, 701 


B1', 360 
B7?, 257 


C41, 
1998 


B1°, 1061 


B1°, 1061 


BI’, 243 


B1?, 1041 


C27, 
2932 
B1°, 1047 


B5?, 605 


C27, 
2932 
B1, 382 


B1°, 800 


Am 63, 
2683 


Am 63, 
2683 


Am 63, 
2683 

Am 63, 
2683 

B4, 226 


BI, 803 
B1°, 803 


B1°, 803 
BI’, 192 
B1°, 807 


B1°, 807 

Am 63, 
3474 

B1?, 201 


B1?, 803 


B1°, 803 
J1952, 
4259 
J1953, 
1592 
Am 77, 
5443 
B1°, 808 


Am 64, 
1625 


B1°, 803 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline Se 
No. Name Synonyms and Formula Mol. form, Density 
wt. specific rotation other 
and A,,,, (log e) solvents 
3-Hexenoic acid 
h568] 3-Hexenoic acid* . . | Hydrosorbic acid. NEA 0S eg archos ose's 12 208 0.96402? |1.4935?° B2, 435 
CH,CH,CH:CHCH,CO,H 81-2? 
Q h569| 4-Hexenoic acid, Dehydraceticacid.......... 168.16 |nd (w), rhnd 109 210 OO wal ceecrmter dail lavsvaratavevays B17?, 524 
2-acetyl- or pr (al) 132-35 
5-hydroxy- 
3-oxo-, lactone 
h570| 2-Hexenoic acid, CH,(CH,),C(C,Hs): CHCO,H 183=4'* 9 i. dsaie atoll croreunrete ote [1 fe fue afd] Laan B9?, 477 
3-phenyl- 190.25 
h571] 1-Hexen-3-ol*..... GH, GH, CH CH OM)CH:CHS em | ccc dee sm civnir flees cos 13476° 0.8343? | 1.429718 B1?, 1924 
100.16 
h572] 3-Hexen-1-ol(cis)* .| CH;CH,CH:CHCH,CH,OH ~~ i............5-|eeeeeees 0.84782? |1.43807° B1°, 1925 
100.16 
h573| 1-Hexen-3-yne* ...| CH;CH,C:CCH:CH,...... SONATE se NT cats ons 0.74922° |1.45227° B1*, 1041 
h574] 1-Hexen-5-yne* . . . | Diallylene. CIMT 2 cApatee) Seats cal Meee naan 0.76502° |1.43187° C54, 
HC:CCH,CH,CH:CH, 3272 
h575 | 1-Hexen-3-yne, (CH;),CCIG:CCHi GH xs f N28-60) 1c ckien gis ses selene > - ts 0.937515 |1.47787° B1>, 1045 
5-chloro- 
5-methyl-* 
h576 | 3-Hexen-1-yne, CHS CH, CHC(G HC CH 22.2 biiee ati isa rarsvete [oe sesb cm ieee 0.779925 |1.443275 Am 64, 
3-propyl-* 365 
h577 | 4-Hexen-1-yn- CH,CH:CHCH(OH)C:CH. .| 96.14 |[a]2°+16.06 |........ 157-9 0.90902° |1.4645!7 J1945, 
3-ol(d)* 273 
h578|—(dl)*........... CHGH:CHEHIOM)GC:CH 7 96:14 eae te sei eciete |e areca aie 0.914829 | 1.465175 Am 66, 
1289 
—|Hexestrol, see Hexane, 3,4-bis(4- 
dimethyl- hydroxy-3-methyl- 
phenyl)-* 
—|Hexeton.......... see 2-Cyclohexen-1l-one, 
5-isopropy!l-3-methy]-* 
Q h579| 1-Hexyne*........ n-Butylacetylene. S205 deve ary bre lecses 7123792) 1O:71:5520) 11 a08o22 B1°,977 
CH,(CH,);C:CH 
h580|2-Hexyne*........ GH,CH) CH, G:CGHs a2... B2.15 lctkineoe es > orice 847° 0.731463°|1.413827° B1°, 980 
h581|3-Hexyne*........ Diethylacetylene. B2205) ls cal nists crates SUS Og2312" | 1. 4lisee B1°, 980 
CH,CH,C:CCH,CH, 
h582|—,2,5-dichloro- (CH3),CCIGH: GHGC)(CEs)ae 0) |Pescc cnatea< se BFS RSA coisas onl as tnancetetets [tect B1°, 847 
2,5-dimethy]-* 181.11 
H583)—-0:255:624. | edd sinmeravvdaien paarnsra te oer LEO LU ereecreyete. singers vores 987° 1.118973 |1.48712% B19?, 19 
diepoxy- 
h584| 1-Hexyne, Isoamylacetylene. S617) Wists tore setae ts 92760 0.72742° |1.40592° B1°, 1000 
5-methy!-* (CH3),CHCH,CH,C:CH 
h5S85 |2-Hexyne, (CH,;),CHGH,C:GGHs 5, #5. 96.) Tle oe ~ woes 102.467°° |0.737763° |1.41762?° B1°, 1000 
5-methyl-* 
h586 |3-Hexyne, CH,CH,C:CCH(CH,) 5 cas (MOGs dy) See agi G2 oo 95.278 |0.72632° |1.41142° B1?, 1000 
2-methyl-* 
Q hS87|3-Hexyne- Acetylenepinacol. 142.20 205722. 0.949208) il samcrste B1?, 572 
2,5-diol, (CH;),C(OH)C:CC(OH) (CH), 
2,5-dimethyl-* 
h588 | 1-Hexyn-3-ol, GH CH. CH COH(CH,)CICHy 6° 7 lnavetsine tales | aoe teres 0.86202° |1.43387° B1°, 1994 
3-methy!-* 112.17 
h589 |3-Hexyn-2-ol, CH. CH C:CCOM(CH)ach al 212017. Weep cae cdo el jaaceae ese 0.962° B1°, 1993 
2-methyl-* 
Q h589' | Hippuric acid... .. . Benzamidoacetic acid. L79.18 lor@wieopab §— | 190—3) | hic ce er.) 137197) tone B9?, 174 
N-benzoylglycine. 4226 (4.03), 
269 (2.8) 
h5892 1 A-phenyl-4" » Ulan acawasccaca cts erties pee BTS:41 4. A eteace ste fost 163, = Jac ucicoce | seme aay dig [eerasyeteretd ss eil 4a6e yore 2 ayaa eee Am 52, 
phenacyl ester 3715 
h589° |—. piperazinium 2(C,H; CONHCH,CO,H).C,H,.N2 182=4d) isc ccessicc |S «.0.days SR ee bratets Am 70, 
salt 444.49 2758 
Qh5S89*|—,p-amino-....... CyHioN203. See h589! ..... 194.19 |pr or nd (w) 19829) 1h is..cc2 oe laeebied ae | coe kree B14?, 258 
Ain NaOH 273 
(4.21) j 
h589° |—,m-bromo-..... . C,HgBrNO3. See h589'..... 258.09 |nd (w) 146-7 la soctenieallatee ee eae |e eee B9?, 233 
h589° |—,0-bromo-...... . C,HsBrNOj. See h589'..... 258.09 |nd (w) 192Z=3. FW sisiscevestes | bee Bee nel ceiseere B9?, 231 
Qh5897 |—,p-bromo-....... CyHsBrNO . See h589'..... 258.09 |nd (w) 162¢) | sctets ell caries tel] ates eee B9, 353 
Q h590}|Histamine........ 4-Imidoazolethylamine. 111.15 |}whnd (chl) 86 200 | Vase cee dil ae cote obs B25, 302 
B-Aminoethylglyoxaline. (83-4) 167° 
2591 |—,dihydrochloride |C,;H N;.2HCI. See h590.... | 184.07 | pl (eth-ace), 249-752 Vil). cid eine hareegite| cae B25?, 303 
pr (w) 
S92) Pistidine(d) 322... | Savtatateine nen tee ioe 155.16 |ta (w), [a]?? 287d sl stekeneyerssiey|| asvotem ae ay snayatolne ets B25?, 404 
+40.2 (w) 
Qh593)|— Aad) eesectesias,.. <8 C,HyN30,.Seeh592....... 155:16 |\ta; tetripr (Ww), |285d) 1 |iSeters- ee aeinne eal ieieleieie ae B257, 409 
0 he () C,H N30,.Seeh592....... 155.16 |ndior pi (dilial)) [2874 oils aasetece leer ce lisis ania tte B257, 409 
[a]2° — 39.7 
‘3 (w,c = 1.13) 
Awe 21 I 
(3.8) 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. = 


C-340 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
Color, 
crystalline Solubility 
No Name Synonyms and Formula Mol. form, TP. b.p. Density Np 
wt. I specific rotation c c other 
and An, (log e) w | al} eth) ace) bz} oivents 
- 2h 
Histidine 
h595|—,bis(3,4-dichloro- | C,H,N3,0,.2C,H,CI,03S. | 609.29 | rhnd (w) P41 ee ers crepe eercacaccoro a fovea asicealce lid) Wahl een | ae 8 cae IL Sache howto 8 
benzene- See h592 
sulfonate) (/) 
h596| —,diflavianate(/) ..| C,H,»N3;0,.2C,oH;,N,O,S. | 783.62 | nd (w) ZL EAM steerer ll ores cas tei. [lite fstte, ete 6] i Ml iS.cs 4 Krad igi ogee 
See h592 
h597| —,dihydro- C,H,N3;0,.2HCI. Seeh592 .|228.08|............. 23] As ” Mitrorey est oes ll cus oheera/ Bho! Hehe vctaurses ets} ots fal epace Ulneaslll ane eed lfectetel hecveneke siete 
chloride(d/) 
RE O98 (2) eaves bois s 8 C,H,N30,.2HCI. See h592 .| 228.08 | rh pl DS ZA MWE a ete slllionsystcraxe ores lyaiueate tere SEES EHP TEM ce ae... lllckapactere ae 
h599| —,monohydro- C,H,N3;0,.HCI.H,0. 209.63 | pl (w) PIT aaa 1 ach hr deel OCR RK H Ieee ed ae eit Bb heetllbes sWttnwrt ert eave 
chloride mono- See h592 [a]2° + 8.0 (254d) 
hydrate(/) (3N HCl, 
c =2) 
—|—,f-alanyl-....... see Carnosine ’ 
h600| Holocaine ........ N,N-Bis(p-ethoxyphenyl)- 298.39 | nd (al) U7 8; ane tlbercl cnecctatch all <vatersevereete\fiereneracetea oes On Way Ve | aS Wh We laeo. 
acetamidine. C,;H,,N,0,. 
h601|—,hydrochloride . . | Phenacaine. 334.85 |cr(w +1) 1T9OE2 am leietecrctcitres eae tere llerccntccrsrets vil ov Vea |Peacked [eee chls 
C,3H,,N,0,.HCI. See h600 (anh) 
Q h602| Homatropine...... Homotropine. 275.35 | pr (al or eth) SO 100 ES [tomes eat llantse ace. Wales: OPS! Semese ii conichl's 
Mandelyltropine. 
G;,H2,NO;. 
Q h603| —,hydrobromide. .| C,,H,,;NO3. HBr. See h602 .| 356.27 | rh pym or pl DE TSOU me ete cer Cars ciamiotisiil seer sis a ord eee chl 6 
(w) 
h604| —,hydrochloride . .| C,,H,,;NO;. HCI. See h602 .| 311.81 | wh pr(w) PLU SOM KW os Seeceeerees| lec oes 4A | ences s s chl 6 
A*' 266 
—| Homoanisic acid . . . | see Acetic acid, 
(4-methoxyphenyl)- 
—|Homocaine....... see Ecgonine, benzoate 
ethylester 
—| Homogentisic see Acetic acid, 
acid (2,5-dihydroxyphenyl)- 
—| Homoisophthalic see Acetic acid, 
acid (3-carboxypheny})- 
—|Homoisovanillic see Acetic acid, (3-hydroxy- 
acid 4-methoxyphenyl)- 
—|Homophthalic see Acetic acid, 
acid (2-carboxyphenyl)- 
—|Homopyro- see Toluene, 3,4-dihydroxy- 
catechol 
—|Homosaligenine .. . | see Benzene, 1-hydroxy- 
2-hydroxymethyl- 
4-methyl- 
—|Homotere- see Acetic acid, 
phthalic acid (4-carboxyphenyl)- 
—| Homoveratric see Acetic acid, 
acid (3,4-dimethoxyphenyl)- 
h605|Hordenine........ Anhaline. 1(Dimethylamino)-| 165.24 | rh pr (al or 117-8 SHA te OD Ror ecets Riel icrcettentes SH eal | ai 6 |chl, 
2(4-hydroxyphenyl)ethane*. bz-peth), nd sub lig s 
C,oHi1,;NO. (w) 140-50 
Q h606|—,sulfate......... 2(C,9H,;NO). H,SO,. 428.54 | fl PA OS ee cr ciel Reeaebercaed Seal locum omens Secon | lle lets. (Verecal| tantetmete ec 
See h605 (205) 
Q h607|—,sulfate, 2(C,9H,;NO). H,SO,.2H,O.| 464.58 | pr or pl TOTP | WPenctseree Panetornrctetis [tcrsncbersentees Sui tel Ue get etn Mei see 2 
dihydrate See h605 
h608| Humulon......... a-Lupulic acid. C,,H390;. . .| 362.47 | yesh cr (eth) GOD) 9 frcaterate el a ecrsta eet, isis ervue core OS Se [Sa)]| 2S. OSs, 
(«]2° —232 alk s 
(bz), —212 
(al) 289 *° 260 
(3.70) 
Q h609| Hydantoic acid . . . . | N-Carbamoylglycine. 118.09 | mcl pr NSO OD Ugh cmrerereente lets nate COVE HICD® Ite Nlexecellleacemenene 
Ureidoacetic acid. (163) s | 6 
H,NCONHCH,CO,H 
h610]—,ethylester...... H,NCONHCH,CO,C,H., . .| 146.15 | nd (w) [S3t oe insakoedll ie cen ee eae es Vee Sh PLP Wee ilistasll| sateen ste 
h611]—,phenylthio-..... N-Phenylpseudothio- 210.26 | wh (al) 159-61 Seo WW wccae aunes lh Reals oat Suiliedull id 0% | Bavaro re 
hydantoic acid. 
C,H;N:C(NH,)SCH,CO,H 
Q h612| Hydantoin........ islycolylureas is ss scents 1001S) nd (MeOH), lf 1220) Rn ata iia os see iiee aren cats VANS haNP ee elle alk s 
(w) J0.02N NaOH é pethi 
223 (3.9) 
Q h613}|—,1-acetyl- GZHEN.O>S..Seehol2....... USSLSIipl Cal) Ae 560 Mi ctesdaha weil eee istecet ulllic.n isis ee [ested (Bick ay ete lie = Senos 
2-thio- 235 (4.2), 
278 (4.2) 
Q h614| —,1-benzoyl- GipblsINsO>9. Seeh6l2... 1). D20-26 iN prialyi At 24Oe GS) | Wee nisteine malin sete tlie deere + del peices [one PREAH licicackac eta 
2-thio- (4.3), 287 
(3.7) 
h615| —,5-benzylidene- C,oH,N3OS. Seeh612...... 204.26 | ye nd (al) Pay Lo NP cechatcncicxos | otc cc hot | Sx soyt corral | eee tal WEA | occ aaoé 
2-thio- A*' 240 (4.08), 
295 sh (3.86), 
365 (4.53) 
Q h616| —,5,5-dimethyl- ...|C;HgN,0,.Seeh612....... 128.14 | pr (w-al) 178 SUD FU lpterects sell tercsiaatoh vi viv] v]v [chiv 
Ph KOH 219 
(3.82) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-341 


Ref. 


B25?, 427 
B25', 718 


B25, 513 
B25, 407 


B132, 247 
B132, 248 


B217, 18 


B21, 23 


B21?, 18 


B13?, 356 


B13', 236 
B13', 236 


B87, 537 


B4?, 794 
B12', 248 


B24’, 127 


B24', 293 


B24', 294 


B24', 355 


B24?, 157 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS . 


Synonyms and Formula 


Mol. 


Color, 
crystalline 
form, 
specific rotatio 
and A,,,, (log ¢ 


Hydantoin 
Q h617|—,5,5-diphenyl- . . . 


h618|—,3,5-diphenyl- .. . 
2-thio- 

h619| —,5-ethyl- 
5-phenyl-(d) 


benzylidene)- 
2-thio- 


—,5-ureido-....... 
Hydracrylic acid. . . 


B(-)-Hydrastine. . . . 


Q h628|—,hydrochloride .-. 


h629| Hydrastinine 


—,bisulfate 


—,hydrochloride . 
Hydratrop- 
aldehyde 
Hydrazine, 
1-acetyl- 
2-phenyl- 
—,1-benzyl- 
2(4-tolyl)- 
—,1,2-bis(3- 
aminopheny]l)-* 
—,1,2-bis(4- 
aminopheny])-* 


—,1,2-bis(car- 
boxyphenyl)-* 
—,1,2-bis(1- 
cyanocyclo- 
hexyl)- 
—,2-(bromo- 
phenyl)-* 
—,(4-bromo- 
phenyl)-* 
—,1-butyl- 
1-phenyl-* 
—,1,2-diallyl- 


—,1,2-dibenzoyl- . 


—,1,2-dibenzoyl- 
1,2-dimethyl- 
—,1,1-dibenzyl- ... 
—,1,2-dibenzyl- ... 
h650| —,(2,4-dichloro- 
pheny!)-* 
h651|—,1,1-diethyl-*. . . . 


h652} —,1,2-diethyl-*. . .. 


Q h653) —,1,2-diformyl- .. . 


WCus 


C,sH,.N,02. See h612 


C,sH,2N,OS. Seeh612..... 
d-Nirvanol. 
C,,H,.N,0,. See h612 


dl-Nirvanol. 
C,,H,.N,0,. See h612 
C,oHgN,0.S. See h612 


C,H,N,0,. See h612 


. | a-Lactylurea. 


C,H.N,0,. See h612 
C,H.N,0,. Seeh612....... 
.|C,H,N,0,.H,0. Seeh612.. 
Glycolylthiourea. 

C,H,N,0S. See h612 


see Allantoin 

see Propanoic acid, 
3-hydroxy-* 

GRA INOBs.cemcccces exh 


C,,H,,;NO,. HCI. See h627 


GRE NO sgeaao sake 


C,,H,;NO,.H,SO,. 

See h629 
H,,;NO;. HCI. See h629 . 
see Propanal, 2-phenyl-* 


Acetic acid f-phenyl 
hydrazide. Hydracetin. 
C,H;sNHNHCOCH, 

CH,:CHCH,NHNH, 

see Benzoic acid, hydrazide 

C,H;CH,NHNH, 


m,m'-Hydrazodianiline. 
C,2H,4N,4. See h669 

p,p'-Hydrazodianiline. 
Diphenine. 
C,2H\4Nq. See h669 

see Benzoic acid, 
hydrazodi- 


C,H,BrN;. See h694 


C.H,BrN,. See h694 


H,NN(C,H;)C,H§ 


CH,:CHCH,NHNHCH,CH:CH, 


-| CHHsCONHNHCOG,H.... 


112.18 
240.27 


C,HsCON(CH;)N(CH;)COC,H,; 


HZNN(CH;C,Hs)3....-... 
C,H;CH,NHNHCH,C,H; . 
C,H,.CL,.N2. Seeh694 ...... 
EPNIN(GoEis aut ae ceis dices 
C3HZ;NHNHG>H,......... 
Hydrazodiformic acid. 
OCHNHNHCHO 


212.30 
177.03 


nd (al) A 
252 sh (2.99), 
258 (2.85), 
269 sh (2.38) 

A"! 266 (4.23), 
271 (4.25) 

pl (10 % ai) 


Density 
n 
) 


286 (cor) 


233 


237 


[a]p +123 (al), 


+ 169 (aq alk 
pr (dil al) 


nd (aa) 


cr (w), pl (al) 
pr(+w, w) 


(w) [o]B? 
rh (w) 
wh nd (w) 
A" 222 (3.96), 
264 (4.23) 


yesh pr (al) 
[a]i’ —67.8 
(chl, c = 2.5) 
{McOH 295 
(3.88) 

micr pw 
[a]p + 158.0 
(w, c = 2) 


nd (lig), cr (eth) 


Asa HCl 250 
(4.3), 307 
(3.8) 

gr-fir ye cr (al) 


pa yend 


hex pr (eth) 
A246 (3.9), 


pym (al) 


yecr 


nd 


nd (w), If (lig), 
cr (al) 


nd (al) AMsO# 
232 (4.27) 
pr (al) 


cr (peth) 
If (dil al) 
nd (eth or peth 


pr (al) 


) 
199-200 


—50.6 


132 (135) 


116 


116-7 


216d 


) 


—. 


other 
solvents 


122-4757 


1037) 


1.4214?° 
1.42047° 


98-9.67°° |0.88047° 
0.79776 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-342 


B24’, 227 


B24, 385 


B24’, 206 
B25', 502 
B247, 128 
B24?, 155 
B24', 304 


B24’, 155 
B24’, 138 


B27?, 603 


B277, 604 


B27, 530 


B27, 465 


B27, 530 


B15?, 92 


B4', 562 


B15?, 244 
B15, 533 


B15’, 309 
B15, 653 


B15?, 294 


B15',117 
B15?, 160 
B15’, 28 
B4?, 963 
B9?, 216 
B9?, 217 
B15?, 245 
B15?, 246 
BIS, 431 


B4, 550 
B4, 550 


B2', 38 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, P: b.p. Density — Ref. 
wt. | specific rotation Cc Cc other 
and A,,,, (log «) ha eth} ace) bz solvents 
Hydrazine 
h654| —,1,2-diisobutyl- . .| (CsH$)NHNH(C,H3) ......] 144.26] ..........00-]} cece eee 17075 0.80022° | 1.4276 6|vilvj viv ioss B4?, 962 
63'° 
h655| —,1,2-di- (C3H5)NHNH(C3H3)...... VEG.20 eireeeegre osaie| tacts 1257 | 0.78942° | 1.417379 | 5] v| v|] v] vlosa B4?, 960 
isopropyl-* 638+ 
Q h656} —,1,1-dimethyl-* ..} H,NN(CH;),............- GOULD eee dies clases ste 63152 0:791422) 1.407522 |evilevel eva ss.) <2 MeOH v | B4?,958 
h657| —,1,2-dimethyl-* ..| CH; NHNHCH,.......... AM2351(4:0)5,. Visa nae Size 0.827422" | 1.420929) 1) cai) os]! 00) el ok | ena B4?,958 
280 (3.1) 
Q h658) —,—,dihydro- CH;NHNHCH;.2HCI..... prowit tof 170d ATW Ee it. scene osname V4 [Ve | Srexecd aes lViessig: | -Sistetevensrste 4 B4', 560 
chloride* 
h659| —,(2,3-dimethyl- CgH,,N,. See h694 ........ nd (alepe i hie2) (s.r. ces SER tinas |steetecae So SAE Sa Pase lGuviicecd ss B15',171 
phenyl)-* 
h660| —,(2,4-dimethyl- CgH,.N,. See h694 ........ ind(eth) Pf  |'8S] Bi saes acc ccillttteresiereel| scruisneres Ob Vil) $2 lied cost wolataiarers B15', 173 
phenyl)-* ‘ 
h661| —,(2,5-dimethyl- CyH,.N.2. Seeh694 ........ ndi(dilaay 7 Wi78 5 Sb cccostere se.) aleecrare de lolevcrsierale® Li} NT 8. | sah sil ess B15',175 
phenyl)-* 
h662| —,(2,6-dimethyl- CgH,2N2. See h694 ........ md(lig)s | “A468 ) Ue re lees toes tigicmsries ee Role Remerd enete’| Ress ligs B15', 172 
pheny!)-* 
h663| —,(3,4-dimethyl- CeH,.N2. Seeh694........ yesh nd (eth) OUST fa ieeactacclls cies che lies ohemerdiocell cas Bed Pees toed nce io B15', 172 
phenyl)-* 
h664| —,1,2-di(1- 1,1'-Hydrazonaphthalene. 16 (OZ) pl (pethh) | 153.0 a cee crcieie ellie aiote civiaeifipineisie cae Pilace] 8.) xce) 8) pets B15*, 256 
naphthyl)-* C,oHSNHNHC,,H3 
h665 | —,1,2-di(2- 2,2’-Hydrazonaphthalene. 284.37 jred pl({bz), sf I4Q=1 0 RAa tigdaal hhh dae fe nan ase ite i hess || Renee oss B15, 569 
naphthyl)-* C,oH4NHNHC,,H$ 
Q h666 | —,(2,4-dinitro- Cs5H.N4O,. See h694....... bish-red (al): | (194) Weise t Sat ccc ste [ees ciuee i|s'|] 5 ]...] 6 |AcOEts* | B15,489 
phenyl)-* Aaeo 261 chl 6 
(3.86), 349 
(4.07) 
h667 |—,,(2,6-dinitro- Cs5HeN4O,4. See h694....... red ndi(dil'al) 4/145 91000 |aenanuss |e banddallsanesacs Ue | S|) O8 Paes) on, ChLd B15', 146 
pheny!l)-* As"! 409 (3.81) 
Q h668|—,1,1-diphenyl-* ..| H,NN(C,Hs),............ ta (lig) A"! 287 ISOS EI Wk ae ee é6ivjvi...| v ichly B157, 52 
(4.08) con sulfs 
Q h669 | —,1,2-diphenyl-* ..| Hydrazobenzene .......... ta(aleth) (1931) «| |e. dete FSBO Sasa atl ees Wa levee haat 5 |aai B15’, 52 
4*' 245 (4.3), 
290 (3.6), 
340 sh (2.8) 
670 |—— 4 1-di(4-tolyl)- 23 |oo5000 ces ceca since cs cbs 212.30 [If (al)? 49 993: 7 eae LEER ecb hee cede |e wea neee:| oo Sills [rose [ies sulfs B15', 154 
Q h671 | —,1,2-di(2-tolyl)- . .| o-Hydrazotoluene ......... QU230 fal Av 24s) Vt65i URALPSEGE S| acce sete |'sane. sok 10] RS2i| Sa ee HES TH ee reere, st B15?, 223 
(4.3), 285 
(3.6) 
h672|—,1,2-di(3-tolyl)- . . | m-Hydrazotoluene......... 21230)\cr(peth)y Ae Se SSke 02249 Sel ect eens [cree ses ARy | SANE Sel Me |) Sl omaposereet rere B15, 506 
250 (4.2), 
300 (3.6) 
h673 | —,1,2-di(4-tolyl)- ..| p-Hydrazotoluene ......... 212:30) Jf (lig)sén) | 135) | cme ee 01957200 eae ncsen Lt cS eLSE See Si (uoieematrt B15?, 234 
(bz-al), pl 
(al-eth) 
h674|—,ethyl-* ........ HUNNHG Es a.4 0 cc cces et COD | ec gee se tes eee es cies 1O17S0h ga) GHEE tas floes cee an vil v]v]s] v {chlv B4?,959 
h675|—,1-ethyl- HUNN(GSHL)CLHs ].---. 5 136.20 | RAS cee stele cose 23752 1.01812! {1.571174 | 6 | v | v | s | v |chlv B157, 50 
1-phenyl- 
h676|—,1-ethyl- C;,HsNHNHG2H;.......:- 136:20) |... BARS tx 0s | SES ee 1.01502° |1.56767° | 5 | v | v |...] v |chlv B157, 50 
2-phenyl- 
h680|—,1-isobutyl- HZNN(CeH;)C,H§ ......5. 164525; | A5"235i(4,0);) | | erence 0:963332 05.5 ave CRN peathitest |S s5 |e Shee ee we ee B15, 121 
1-phenyl- 280 (3.1) 
h681|—,isopropyl-*..... H,NNHCH(CH;),........ TALIS les senseames lteter LOR plate areayea-e|f cmlancicnings co] co] 6 |...| 0 |AcOEt o | B4?, 960 
h682|—,1-isopropyi- (CH;),CHNHNHCH,..... SS i5crtethy yy! yi) saps. ..<iOO? hea) ees [oo oe cede iit CEH eal eee eae B47, 960 
2-methyl-* 
Q h683|—,methyl-*....... H{ZNNHGHs. 35 eaten P| 46.07) | 3. thee tos || ee 80 FIST 0) geese lnk. ee SAO) Silas | ss pL B4?,957 
h684 | —,1(3-methyI- HENN(GeH;) CHL CH, CH(CH3)2 7 |e cteeaniticcer || smieigiaaysts O:9S88es eyo e Pikes t [Repeat ee fret 4 eet eee eee B15, 121 
butyl)-1-phenyl-* 
Q h685|—,1-methyl- Jo Cixi ((O4 3 Al Gls Reneposan | L079 7/4 |Booesoorneared| lacnniccan 1.04042° |1.56917° | 56 | ao] «o]...] o]chl B15, 49 
1-phenyl-* 
h686| —,1-methyl- CZHENHNEICHGSS oc... 6g (I220 TM eesaes sce [lpaaanawe 1.03202° |1.57337° | 5 | v | v |...] v |chls B15?, 50 
2-pheny!-* 
h6S7|——sPsmetliyle) BP ectasicte ee ees c eo or eee ee Vou | WP PME S9-Ol 7 a ooec ce ero 'seemeee T0265; 00 as [ove 8) |i cas|| -V) ilparetcerr toast B15?, 229 
2(3-tolyl)- 
HOS 72 |e ety ls. PSD Mes Sei vec eet ole se aees yendi(eth)) SRP) “oR lsneantat. |\esnaes @loopkg eos PBST ESE hes | 82! RR ecicen B15', 154 
2(4-tolyl)- pl (lig) 
h688|—,(1-naphthyl)-* ..| H,NNHC,oH3..........-- HE (aly pli(w) NTF) 120322 ewceecmelicnccsce oe i v' | s |...] v ichlv B15?, 256 
sc (eth) 
h689| —,(2-naphthyl)-* ..| HJNNHC, H$..........-. Cw) hw 124 Sie Md scat ellen steeee Sevelid fe.) Vv {child E12B, 
885 
h690| —,(2-nitro- Cs5H,N30,. Seeh694....... redind(bz)" [9022.0 “ck divchboye [eee thet ence ees v'| 6 | 5 ]...] 6 Jligd B15?,177 
phenyl)-* A*' 280 (3.8), 
430 (3.8) 
h691| —,(3-nitro- CsH,N302. See h694....... Fednd Ore RIGS PM coecieactelloear eeelares «oe OM lev Satta hyn t 6 | chl, B157, 182 
phenyl)-* pr (ace), aas 
ye nd (al) 
A"! 375 (3.0) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-343 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 


Solubility 


Synonyms and Formula form, ots ties Density | sent | Ref. 
* |specific rotation other 
and A,,,, (log ¢) Md oes solvents 


No. Name 
Hydrazine 
Qh692| —,(4-nitro- 
phenyl)-* 
h693| ~,1-pentyl- 
2-phenyl-(d)* 
Q h694| —,phenyl-* ....... 


h695| —,—,hemihydrate* 


h696|. 
2697 
h698 
h699 
h700 


h701 
h702 


h721 


—,—,hemihydro- 
chloride* 
—,—,hydro- 
chloride* 
—,1-phenyl- 
2(2-tolyl)- 
—,1-phenyl- 
2(3-toly!)- 
—,1-phenyl- 
2(4-tolyl)- 
—,propyl-* ....... 
—,tetraphenyl-.... 


—,(2-tolyl)-....... 


—,(3-tolyl)-....... 
—,(4-tolyl-....... 
—,1(3-tolyl)- 
2(4-tolyl)- 
—,(2,4,6-tri- 
bromopheny!)-* 
—,(2,4,6-tri- 
chlorophenyl)-* 
—,(2,4,6-trinitro- 
phenyl)-* 


—,triphenyl-* ..... 


Hydrazinecar- 
boxylic acid, 
ethyl ester* 
1,1-Hydrazine- 
dicarboxylic 
acid, diethyl ester* 
1,2-Hydrazine- 
dicarboxylic 
acid, diamide 
—,diethylester* ... 
Hydrazobenzene. . . 


Hydrazo 
compounds 
Hydrindane 
(trans, 1) 
2-Hydrindanone 
(cis) 
—(trans) ......... 


1,2,3-triketo-, 
monohydrate 
Hydrobenzamide. . . 


Hydrobenzoin..... 


Hydroberberine(d) . 


Hydrocerulignone. . 


Hydrocin- 

. chonidine 

Hydrocinna- 
maldehyde 


Cs,H,N30,.Seeh694....... op-ed or (158d... 6 [iss cden cx PRR | eee ode 
nd (al) 2"! 
230 (3.85), 
384 (4.24) 
Cs;H;NHNH(CH,)4CH3.. - - [aly $4.45 “| uccceces 173=52® .1:0.9862° © }155237% |) othe 
142-412 


19.8 2A3To 1.60847° | s* 


115%° 


mcl pr or pl 1.09867° 


A" 241 (3.97), 


C.H;NHNH;.}H,O....... 120'2 | 1.09702 |1.60812° | 6 |...].. 
(GU NHN HCI sce 25275iindmime) (2250 liane snus fae ceeade | Secladene 


C,H;NHNH,.HC1........}144.61 jIf(al) $= #|§ |243-6d |sub- = |........]........ 


2-Methylhydrazobenzene...| 198.27 |ipl(al)  § 8 =«§- 101-2 fo ec ef eccesc ce] econ enes 


3-Methylhydrazobenzene... VECr(peth ee Ole) 1) fs dara O2O0 gs a ccian tie 


4-Methylhydrazobenzene... pl (lig), cr (al) sedresereveiots, Prenaee ate crate | siebsher nese 


H,NNHCH,CH,CH3...... 
(CsHs)2NN(C,Hs)2...---+- 


pr(chi-al)) | |149¢° | cde eel FAONE). | arated 
3'258.5 
(4.16), 292.5 


WMivioreth) 66.0 ee N2S4Od ei crcl arn cttosia 
ta ighhe STR Ph RR POE. os cme coat tr eh engal ene 


C,H;Br,N,. See h694...... I(peth),cr [146 Joe ee ee ef eee eee teen eens cee 


CH CILNzsSeen694 5s 2dL48itern(bz)) 9 VASE AUG teler strc c steveis: cite srerersse eer 
CyHSN,O;- See h694.. 75.4. 243.14)redipl(al)i | 1867 PASEMARSRE ce cigs dow emiwniee 
C,5H;NHN(C;Hs), ..:-.... nd(bz-peth), |142d |........ O:86929F Tents ce 
cr (al) 
N-Aminourethane. cr 465) TINGS AGES] SARE aad ccc at 
H,NNHCO,C,H,; 
H,NN(CO,C,Hs). ........ pr(w)-*) 29%) [IBStei) fe 35t. oc... ee 
Dicarbonamide. DL Cwy PRE — P2579. «all iaeere ate, anazall ah ha letorteo Il arcrorans sapere 
H,NCONHNHCONH, 
C,H,O0,CNHNHCO,C,H, nd (chl), pr (w) YB 24EL Wests cveveaechg 
see Hydrazine, 
1;2-diphenyl-* 
see Hydrazine derivatives 
Hexahydroindane. (ele =S98) |. cdiee. 161.087°° | 0.862683°| 1.463637) i 
Octahydroindene. 
CoH, OsSee ht <ce5c3ne 2 | 138-21 la tee. te. OG.) 2257S* | Se. 4... 1.48302° 
CoH O! See DTS y ve.ccs cme eS oc2N Misicepeseetos a 0.980737 | 1.4769!” 
see Indan 
see Ninhydrin 
Tribenzaldiamine. ind (bz)yerm LO} a 307S0. | ie cectpall slesiele nar 
C,H;CH(N:CHC,H;s), (al,w) 
see 1,2-Ethanediol, 
1,2-diphenyl-* 
d-Canadine(D). nd (dilaly . .|132) || AAR: ect acc ese eee 
Tetrahydroberberine. [a]®° + 297.4 
C,oH2,NO, (chl,c = 1) 
Cy9H2,NO,. Seeh719...... ndi(al),[of° |134 ieee boil feel | .....eee 
—298.2 
(chl,c = 1) 
see Biphenyl, 4,4’-di- 
hydroxy-3,3’,5,5’- 
tetramethoxy- 
Cirichamidine. Dihydrocin- Lf (al), [a}22 | 229). ARSE coc okie licisieitains 
chonidine. C,,H,,N,0. —98.4 (al) 


see Propanal, 3-phenyl-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-344 


chl, 
AcOEts 


B15?, 183 


B15, 121 
B15’, 44 
B15, 68 
B15, 108 
B15?, 48 
B15, 497 
B15?, 229 
B15', 154 


B4?,960 
B15', 29 


B15?, 222 


B15?, 229 
B15?, 233 
B15, 511 


B15‘, 126 
B15’, 156 


B15’, 221 


B15?, 54 


B3?,79 


B3?,79 


B3?, 95 


B3?, 79 


B7?, 166 


B27’, 556 


B27?, 557 


B23?, 357 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Hydrocinnamic acid 


—| Hydrocinnamic 
acid 
Hydrocortisone... . 
Hydrocotarnine, 


hemihydrate 
Hydrocupreine .... 


Hydrocyanic acid* . 


Hydrofuramide. . . . 

Hydrogen cyanide. . 

Hydrohydras- 
tinine 


Hydrolapachol .... 


Hydroperoxide, 
acetyl 
—,tert-butyl-...... 


—,methyl-........ 
Hydrophlorone ... . 
Hydroquinidine. . . . 


Hydroquinine(d). . . 


Hydro- 

quinoneph- 

thalein 
Hydrosorbic acid. . . 
Hydroxy- 

amphetamine 
—,hydrobromide. . 


Hydroxy- 
citronellal 
Hydroxyditan 


Hyodeoxycholic 
acid 
Hyoscine(d/)...... 


—,dihydrate(d/)... 


h752|—,hydrochloride(/) 
h753|—,hydrochloride 
dihydrate(/) 


see Propanoic acid, 
3-phenyl-* 

see Corticosterone, 
17-hydroxy- 

C\,H,sNO;.4H,0 


CGHRNGO renee 


Hydrogen cyanide. 
Formonitrile. HCN 


Furfuralhydramide. Furfur- 
amide. Trifurfuraldiamine. 
see Hydrocyanic acid* 


see Acetic acid, per- 


(CHs); COON sence eeshs 


see Benzene, 1,4-dihydroxy- 
2,5-dimethyl-* 
GooHeNOpseateeeen ene 


Quinotine. 
C,0H26N20>,. See h732 
Ci0H26N202. See h732 


Cio0H26N202. Seeh732 ..... 

see Benzene, 1,2,4- 
trihydroxy-* 

see Benzene, 1,4- 
dihydroxy-* 

2,7-Dihydroxyfluoran 


see 3-Hexenoic acid* 
Paredrine. C,H,,NO 


C,H,3NO. HBr. See h737 .. . 


(CH) JCOH(GH;),CH(CH;)CH3 CHO rateaiee piatet-1||| eieisitte es « 


see Methane, (hydroxy- 
phenyl)phenyl-* 


2-Acetonyl-1-methyl 
pyrrolidine 

see Cholanic Acid, 
3,6a-dihydroxy- 

Atroscine. Scopolamine. 
C,7H2,NO,4 

C,7H,,NO,4.2H,0. See h744 


C,,H,,NO,.HBr. See h744. . 
C,7H,,NO,.HBr. See h744.. 
C,,H,,NO,.HBr.3H,0. 

See h744 
C,7H,,NO,.HBr.3H,0. 

See h744 
C,,H,,NO,.HBr.3H,0. 

See h744 


C,,H,,NO,.HCI. See h744. . 
C,,H,,NO,.HCI.2H,0. 
See h744 


172.27 


339.39 
384.28 
384.28 
384.28 
438.33 


438.33 


438.33 


339.82 
375.85 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


Density 


pr (eth) 
4283 (3.23) 
pl (dil al) 
(a]2? — 159.2 
(abs al) 


—13.24 |25.77°° | 0.68767° |1.26147° 


092552 


nd (lig), 303752 


cr (peth) 


ye nd (al), 
cr (peth) 4" 
252 (4.32), 
282 (4.15) 


0.89607° | 1.40157° 


mchnnose oe 1.46457° 


1.0193° 


0.93323 |1.38007° 


1.996745 |1.3641'% 


nd (al) 
[a] b® + 229.26 
[a]b° + 143.5 


nd (al, chl) 


nd (eth, chl) 
[«]2° —142.2 


nd (eth) 


0.92207° |1.44947° 


193-57©° 10.9353” 
92-470 


cr (eth), nd (bz) 
[a]p —1.3 


ye A Oe (ib Sita S| (roroieeoreeie | ecient 


36-7 

195 

185 (182) 
209 (194) 
55 


nd (w +2) 
[aly +26.3 (w) 
eff (ace) 
If (al), [«]p —26 
ta (w), [a]p 
+26.3 (w, 
c =3) 


ta(w +3), [a] 
—22.8 (w, 
C= 2) 
cr (al) 
pr (w) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-345 


Solubility 


other 
solvents 


Ref. 


B27*, 541 


B23', 151 


B2?, 37 


B17’, 311 


B27?, 528 


E12B, 
3082 


‘C55, 
22109 
Am 72, 
3333 
B1*, 1312 


B17, 270 


Am 41, 
826 
Am4l1, 
819 
Am 41, 
819 
B237, 400 


B19?, 247 


C55, 
14473 

C46, 
6603 

C52, 
3855 


B2?, 380 
B21?, 218 


B27', 248 


B27!, 248 


B27?, 64 


B27’, 64 
B27, 101 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS TT 


Density 
other 
GREECE 


Synonyms and Formula 


+ | CypHagNOgiieceie asratanctoiys +s 


—,hydrobromide(/)|C,,H,3;NO3.HBr. See h758. . 
2h761 |—,hydrochloride(/) |C,,;H,;3NO;. HCI. See h758 . 


. |N,N-Dimethyl-L-trypto- 


Hypochlorous 
acid, fert-butyl 
ester 
—,ethylester*..... 


—,methylester* ... 


Hypofiuorous 
acid, trifluoro- 
methyl ester* 

A*’-Hypogeic 
acid 

Hypophosphoric 
acid, tetraethyl 


C,7H2,;NO,.HNO3. See h744 |366.38 
(C,,H2,NO,),.H,SO,.2H,0. 


See h744 


Daturine. /-Tropyltropeine. 
C,,H23NO3. See h758 


(C,,H,3NO3;),.H,SO,.2H,0) 


See h758 


phane betaine. 


Antipyrine chloral hydrate. 
tert-Butyl hypochlorite. 


(CH;),;COCI 


CH. CHL OCLe aaa. te 


see 2-Hexadecenoic acid* 


Tetraethyl hypophosphate. 
(C,H,O),POOP(OC,H;), 


6-Hydroxypurine. 
6(1)-Purinone. Sarcine. 


2,3-dihydroxy-* 


136.11 Joct nd (w) 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


cr(w +1) 
cr(w +1), [a]? 
—28 (w, 
c =2.7), —18 
(abs al, 
Cc =5:2) 
nd (al) 213 
nd (w, ace) 


nd (dil al) 106 
[a]p +31.3 
(c = 4) 


tetrnd(dilal) |108.5 
(109-13) 


[alé? —1 

(al,c = 1) 
{MeOH 252 
(2.24), 258 


152 


149-51 


206 (anh) 


(ale? 
(w,c = 1.6) 
wh 
ye lig A°“'*280 
(2.1), 340 sh 
(1.5) 
ye lig A°“260 
(1.5), 310 


70-01 NaOH 250 
(4.04) 


255d 


dat 150 


77-87©° 10.9583} 


36752 


y272¢d 


— 95760 


1.1283'® 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-346 


| sor 


1.403?° 


1.428479 


B27?, 63 


B27?, 64 
B27, 101 
B21?, 18 


B21?, 18 


B21', 198 
B21, 26 


B21?,19 


B22?, 469 


C23, 141 
B1?, 1581 


BI’, 325 


B1°, 1330 


B26?, 252 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — a 


Color, 
crystalline =a 
No. é Synonyms and Formula : form, ps Ref. 
specific rotation other 
and A,,,, (log «) solvents 
il Iditol............ L( +)-Idite. 1,2,3,4,5,6- 4 mel pr (al) S ee diva SORE). larch PE ae ey ee eed Lecco sree B1>, 2405 
Hexanehexol. [a]2,° + 3.5 (w) 
il! ic acid(L)..... 2,3,4,5,6-Pentahydroxy- : nd(wial)i 205d) Eka Bae tees 2. (eta... oo ieee ee Wh [rains 0d B37, 354 
hexanoic acid. [a]2°+5.24 
- ee pias 
52 —S-lactone a) 52254 hase s ex bast Pe sine > cas cae eee 5 S256). LTS) © RUE RR Rie Ils, oroveve oreo Teeverere clove [hsS' \Noroveilhe. ori [osorbll bestet [Revaparaneratanels Am 76, 
3543 
13 |-=yphenylhydrazide.|Bsi.\c00 ecacckseecbenccucs 1286. 33> DEVAS ST alte || ASSESS Set 88 ae B15', 82 
14: | Idose(D) i cieisiact siete t: | ecsimis 3) arora sei iesbuaat sss krsietuw is SYTNLE ENG © |e Saree Aleem tebe [fs steers ezeitia: |le-ateretate ele seep AL. || le aeereecctaate B31, 294 
(w) B1, 909 
15:1==(1) Ses beef BEF O56 14 bce ccicieis > i SYT, [O]ee SZ Tiles lees ett eel | Scvsere-e tell cms. er ta Weetie saeres B1, 909 
(w,c = 6.2) 
— MOS si ee ci see Carnosine ’ 
i6 OE ea eee Isatin-3-imide. “TS |dk yeipr: (dil al) il75—6 UUs eee esete . ie ceene i ees| fete peta: B21?, 332 
Qi7|Imidazole......... 1,3-Diazole. Glyoxaline. a mcl pr (bz) i 4 K B23?, 34 
Iminazole. 4*! 207 (3.70) 
—|—,4-ethylamino-. . . | see Histamine 
i8 |—,2-mercapto-1- Methimazol. Topazole. 5 Mf (aly oe) PANS 20) PZB ED, fie eevee secen locos ecss0 Pith B24, 17 
methyl- C,H,N,S. See i7 As"! 267 (4.23) i 
Qi9|—,1-methyl- ...... Oxalmethyline. C,H,N>. A™'212 (3.63) A BPS 11349'707 0 Ai ooa ty VEIAB EN ecS) | <\12:]\--< ober B23, 35 
Seei7 
—|—,2,4,5- see Lophine 
triphenyl- 
i10} 4,5-Imidazoledi- 1,3-Diazole-4,5-dicarboxylic }156.10|pr = —s J... . ees IAD LE ilteeasctan i A ese, dl 5 B25?, 159 
carboxylic acid acid. con acs 
osi 
11 |2-Imidazolidine- N,N'-Ethylenethiourea. 102: 16; [nd (al)sprs o9)|20023' TR ReGa ae | ASE Es ticentch. 4. i |...| i |chlligi |B24?,4 
thione (AmOH) 
22! 235 (4.18) 
il2|2-Imidazolidone . . . | Ethylencurea. 86.09 a3) RIE PRM Kevsc:otecbie [cause ant 5 eee 5 B247,3 
113] A?-Imidazoline, Lysidine. 2-Methyl-2- 84.13. [hyg OW) ©) 107(103)i/19S se PEC i  eieccan as vol B237, 26 
2-methyl- glyoxalidine. 
il4 ANS sues Ammidin. C,,H,,0,4 27ON29" tcr(al)h Ma pet ee) | OZ PSOR Ee 5 Ut arene eearpras |faorere-averere i B19?, 277 
il5|Indaconitine....... Acetylbenzoylpseudoaconine]629.76 |cr = |  |202-3d |........]........].....-.- i i J 1905, — 
C34H47NOjo 1620 
Qi16|Indan............ 2,3-Dihydroindene. 118.18 | A°” 262 (2.8), i 01963920 1153782 esa Mlecor ||| sor [hes © foie el fete dsteereierese BS’, 376 
Hydrindene. 268 (3.1), 273 
il7|—, ino-....... dl-\-Hydrindamine. 133.20);010 Ee iceienic: I 0384 1.56137° Xs oi[) See SH Ih Sie [bvietKevsrerevate E12A, 
C,H,,N. Seeil6 149 
il8 ino- sess: 5-Hydrindamine. 133.20 ee Whee aicksiae | {sre svenetarre eit: E12A, 
CoH,,N. Seeil6 154 
il9|—,2,3-dibromo-.... | Indene dibromide. 275.99 5-2. 7473 1.629075 E12A, 
H,Br,. Seeil6 142 
i20 |—,2,3-dichloro-. . . . | Indene dichloride. 187074 | wea cretstcto siesta | alah & ols0 2542 1-S71535 A cdl (ed (eel fo oce eee E12A, 
CoHgCl,. See il6 142 
—|—,hexahydro-..... see Hydrindane 
i21 |—,1-hydroxy-..... 1-Indanol. 13448 Tpk(peth)ayh PUISStL ss F2SSMeP TAR Beles weak 5 it B67, 530 
CoH 0. See il6 
Qi22|—,4-hydroxy-..... 4-Indanol. 1342181) telpn(peth), |(y SO. SPOR ee ccc be | sstsieovecsva ler oee. Nie ok reac | SPE (eas (Pact emote B67, 530 
CoH, 0. See il6 (ii) nd (peth) il 
AMcOH 269 
(2.88), 277 
(2.88) 
Qi23 |—,5-hydroxy-..... 5-Indanol. 4 ndi(peth) eG |S6r MOSS! Ne cwcdier| sees ces B6°, 2428 
CyH oO. Seeil6 Pi NS1sy Fp) 5 
(3.45) 
2i24|—,1-methyl- ...... GH stSeenl6 sec ccilsc ks (21/4 260(3:5), © Ilene oe ee 188290, 110,940.22 111526020 [i leas |r ceiliecsi|ees|ises earns « B5?, 1230 
273 (3.7) 60'° 
25 |—,2-methyl- ...... Cif Seeil6s’, cern. 35. 2142260 (2:8), ees) ess 1877°° —|0.90342° |1.50702° | i |...]...]...]...]......--- B5°, 1231 
273 (3.0), 292 
(1.5) 
i26 |—,4-nitro-........ G3H ONO, Seeil6:... 2.1.66. 18 |wh cr (al) LS A SOSCSE Hiss, pn cceremratererate staracs i ae BS5*, 1204 
i27 |— 1 -phenyl-1,3,3- |C,gH 0. Seeil6............ .36 |tcl pr (al, i z° 1. i delet B5*, 2038 
trimethyl- MeOH) ‘i 
i28 |1,2-Indandione .. . . | «,8-Dioxohydrindene. i Bold ve pl ori Milla G7 We cre. see || moet cscteters “Metatercteatats ae B7?, 631 
Oxindone. (bz, eth) 
i29 “Et elie EO | ict ae ee RCI REC ICICE, Te .16 |nd (al), (bz) PUSH POG Retire. sche, = Ife rartisyaze Bee everett seater’ 5 i B7?, 631 
130 }1,3-! ....|1,3-Dioxohydrindene. F nd(eth,lig) |131-2d |........ Wie) Wh cocuok 5 a3 B7*, 632 
Oxindone. Ae ne 227, i 
(4.59), 
255 (3.97), 
300 (3.05) 
i31|—,dioxime ....... C3H,N,0>.Seei30....... 65 176.19 |nd (w) KD DSM Hy cea tshetetets alll rcaseussal ais ac|fYarefavorenere’s ial | | (eae eee B7, 695 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-347 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS | a 


Color. 
crystalline 
No. Name Synonyms and Formula | Mol. form, eP: bp. 
wt. | specific rotation c Cc 
and 4,,,, (log «) 
1,3-Indandione 
Q i32|—,2,2-dimethylpro- | Pivalyl indandione. Pivaly! | 230.27 | (dil al) 108'S~ | erecknee| Rie 
poxy- valone. C,4H,,403. See i30 10.5 
i33 | —,2(3-methyl- Valone. C,4H 1403. See i30 . . | 230.27 | ye (dilal) GES. keane om) Adc. 
butoxy)- 42'237 (4.24), 
274 (4.36), 283 
(4.57), 323 
(3.91) 
Q i34|—,2-phenyl- ...... Danilone. C,;H, 902. See i30 | 222.25 |If (al or bz) $49=S) Air egy Sa, 
22' 269 (4.35), 
320 (3.53) 
Q i35|1-Indanone........ a-Hydrindone. 1-Keto- 132.17 |ta,nd(w+3) |42 241-2799 | 1.102848 
hydrindene. 4°'244 (4.16), 1298 
286 (3.48), 
291.5 (3.49) 
i36|2-Indanone........ B-Hydrindone. 2-Keto- 132.17 |nd (al or eth) 59(61) |218d 1.07128° 
hydrindene. A™* 296-316 
(1.0) 
Q i137 C,H,NO;,. Seei35 ......... 177.16 |ye nd (bz-lig) DF CU Nhat eas N's acs vista: [lace ore yeneaee 


C,H,NO3. See i35 


C,H,NOs3. See i36 


Dihydroanthraquinonazine. 
Indanthrone. 


2 141 |Indazole.......... 1,2-Benzodiazole. 1,2-Benzo- 
pyrazole 
i42|—,3-chloro-....... C{H.CIN;. Seei4l | 5555.4. 
i43|—,4-chloro-....... C,H,CIN;>. Seei4)......... 
i44|—,4-nitro-........ C;H;N30). Seei4l......... 
Q i45|—,S-nitro-........ Cj7HSN30,.Seei4] ......0. 
i46 |—,6-nitro-........ C,HsN30). Seei4l......... 
2 i47|—,7-nitro-........ C,H5N30,. Seei4l.......;. 
148 |3-Indazolinone. .. . . Benzopyrazolone. 
Indazolone. 
2 i49| Indene ........... Indonaphthene. 


w,@-Diphenylbenzofulvene. 


—,2,3-dihydro-.... 
—,1,2-diphenyl- ... 


see Indan 
Cz, Hi... See i49 


—,1,3-diphenyl- ... 
-| Cy, Hy.. See i49 


Coy ee SCAN4O ee aceon 


S Saee4 Ciobigu SeetaG Fe. Sectertes 


CpoHg Seb 149 Fate 2.0 one store 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


118.14 


152.58 


116.16 


280.37 


268.38 


268.38 


268.38 


bind 


(4.12), 254 (4.21), 


ye lfornd 
(peth, al or 
AcOEt) 
br nd (al) 


A*' 216 (4.98), 
255 (4.92), 
292.5 (5.17), 
371 (4.21) 

nd (al or w) 
{McOH 250 
(3.65), 
285 (3.66) 

nd (w or lig) 
A"! 254 (3.49), 
290 (3.72), 
300 (3.61) 

nd (to) 
2°! 256 (3.62), 
288 (3.67), 
299 (3.61) 

nd (w) 
4*'228 (4.09), 
399 (3.83) 

yesh nd or col 
nd (al) a2! 232 


147-9 


156 


205-7 


208 


304 (3.85) 

nd (w, al, aa or 
xyl) A*' 288 
(3.97), 337 
(3.44) 

cr (al) 
4*'310 (3.48), 
356 (3.91) 

nd or lf 
(MeOH or w), 
plornd (al) 
{MeOH 9. 1 5 
(4.32), 306 
(3.62) 

(aa) 
A*' 249 (3.97), 
279 (2.72), 290) 
(2.26) 

og-ye (al) 


181d 


188-90 
sub 


250-2 


—1.8to 
-1.5 


114.5 : 


lo nd (aa) 177-8 


(i) nd (aa) (1)'68—9 5 12307 s ie A sciences 
(ii) pym(aa) | (ii) 85 

pr (aa) 108-9 23540 anni 
Asien. 2351(4.8); 
310(4.2) 

OU Wictagesneee 18776° 0.90342° 

62-5?° 

AM Q523 O79 leis eed 198.5d  |0.96402° 
284 (2.5), 291 701° 
(2.4) 


C-348 


182.676° 


0.99602° 


Se 


“jr b other 
ety ace) 02) solvents 


B7?, 732 


1.5617° B7?, 283 


1.538°? B7?, 286 


B7', 192 


B7?, 285 


B7, 364 


B24?, 317 


B23?, 117 


B23?, 139 


B23?, 139 


B23?, 144 


B23?, 145 


B23?, 150 


B24’, 59 


1.57687° BS?, 410 


BS*, 2532 


BS*, 2473 


BS5*, 2474 


BS*, 2473 


1.50707° BS*, 1371 


0559127 BS°, 1372 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS os 


Color. 
crystalline eee 
No. Name Synonyms and Formula form. yl Lis Density 
specific rotation other 
and A,,,, (log «) | at] aac be solvents 


1-Indenecarboxylic acid 


2Q i156} 1-Indenecarboxy- CioH,O3. Seei49.......... 160.18.) pa yend (Bz) ONG) oon: [EDBHSEA) Te aiiee.c Hee siecsisiece E12A, 
lic acid 356 
i57|2-Indenecarboxy- | C, oH,gO,. Seei49.......... 160:18 |ndionlf(bz)), (234 sublease oe dye |e ce cele eae E12A, 
lic acid 357 
558} b-Indenome, 2,3- |) | Susicasviviies iad oe mens « 282,35 |og-red (igor [TS3—S | SERCEK psec cteres legis swears i tas i B7?, 501 
diphenyl- al) 
A*! 260 (4.50), 
440 (3.24) 
i59|Indican........... Indoxyl-B-glucoside. 349.34 or ndi G3), HST -SC YG) ict nebo © ossisictrrs  fleietelsiciss B31, 258 
C,4H,,NO,.3H,0 (a]$3, —65.6 178-80d AcOEt, 
(w,c = 1) (anh) CS,, chl 6 
—| Indigo carmine..... see 5,5'-Indigotindisulfonic 
acid 
—|Indigored......... see Indirubin 
i60| Indigo white....... 2,2'-Diindoxyl. Leucoindigo. |'264.29 | yecr (dilial) MM Upeepa Msn Hier cies ROioi|l bialetets:» oollara cde Molee Ol | UST Ss Wiel.» [oom B23?, 429 
161) 4,4’-Indigotindi- |... cine ccha cc ces es eeech os 350.29 | binidifmel SIRE. capers te call ose es ttescre:lllacate ate ais i i fl] e-3.| e420 B25, 273 
carboxylic acid i 
Q i62|5,5’-Indigotindi- Indigo carmine. ........... A664 | dkblamoron tlhe «<-<50] hae Meme). ERG. ce |ivve, octet NSE Si teyORE fate c: | oscveil telaovore et B25?, 298 
sulfonic acid, br-red cr 
sodium salt A” 260 (3.8), 
310 (4.5), 600 
(3.8) 
lOc Indigotingules flo. jak cick «ccd wssccreie ies che oc 342:33 janidr Dee 200d Wie Ween a Ns reictcce a Nettneceanere fa SW Aisreca deal os. ilaci B25?, 296 
fonic acid 
i64| Indirubin......... Indigoired: ffir tsiceteiertersi 262.27 |redorbrrhind subi Roetesaaee ds 1-6 enstaeellle set ee ce PO Sul deed sss consulfs |B24?,246 
(sub) aa 6 
As*! 285 (3.3), 
603 (3.0) 
—|Indogenic acid... .. see 2-Indolecarboxylic 
acid, 3-hydroxy- 
Q i65|Indole............ 1-Benzo[b]pyrrole. 117.15 If (w, peth), cr : fy Se ee is i B20?, 196 
(eth) 
A*'218 (4.44), 
271 (3.79), 287 
i66|—,l-acetyl-....... C,oH NO. Seei6S ......... VS919: | acheter). steve. e ares MSDS tT Sevcleateis eis siateee vel] suave || GON wsisi|| vce ENS B207, 200 
100°:09! 
i67 | —,3(2-amino- Tryptamine. C,)H,2N>. 160.22 | nd (al-bz or lig) | 120 (146) }137°'S | ........].......- i i i i B22?, 346 
ethyl)- See i65 4” 279 (3.72) 
—|—,2,3-dihydro- ... .| see Indoline 
i68 | —,1,3-dimethyl- . . .| N-Methylskatole. 145.21 |nd 4*'282.5 141-3 ee Ue le ees Goch Oso COCO) Icey (eee MRS e IE ated aera) niece ote B20?, 204 
C,oH,,N. See i65 (3.74), 119” 
292 (3.74) 
—|—,3(dimethyl- see Gramine 
aminomethyl)- 
i69| —,3-hydroxy-..... 3-Indolol. Indoxyl. 1321S lbtyepr) OSS BOAT a ccetes a | eases ase B21, 42 
C,H,NO. See i65 i 
—|—,—,f-glucoside. . | see Indican 
i70| —,2-hydroxy-3- B-Isatoxime. CsH,N,0,. 162:1S fgold-yend) = [24 PS Site aeate Ils cistereberezs: flares: soassta By eS lls leopsce sl) seern B21, 443 
nitroso- See i65 
171 |—,2-methyl- ...... CoH NN: See 165..-.-.... hoa 131.18 | pl(dilal), nd or TES & « distevensiaherer B207, 201 
If (w) 2*'220 
(4.51), 270 
(3.89), 288 
(3.70) 
Q i72| —,3-methyl- ...... Skatole. C,H N. See i65 ....| 131.18 | If (lig) wh-br 97-8 26526) 58 | oma dss = eeTee B207, 203 
sc A*'223 
(4.51), 281 
(3.80), 290 
(3.94) 
373 |'2-Indolecar-; | #)) a. cht sles nie ade ces H6US16 | yepl (Bz oreth=|}205—8) |) ric We We Pet ct wnctss[hiverrogerarsrfe iO WS ye iSi | Bao nes B22?,45 
boxylic acid peth) 4*'219 (203) 
(4.40), 291 
(4.21) 
i74 |—,3-hydroxy-..... Indogenic acid. Indoxylic PAP-TG6 lcri(sub).. «dine eee NZ2—36)) WARE... ess a ad ae ip ey ae) OE oe B22?, 168 
acid. CjH,NOs3 . See i73 
© i75|Indoline.......... 2,3-Dihydroindole......... DLSLI7 | AMA 243 (3.8), seb gO 1.0692° |1.59237° PAAT SP Bi We Si MicsrerretOee B207, 170 
291 (3.3) 
— |2,3-Indolinedione see Isatin 
—|Indolol........... see Indole, hydroxy- 
—|Indonaphthene..... see Indene 
AIG ROI Soe RE eh dice aisete nc isebiee ZOD OS-VENC, SRP MN 23 CEOVED tele, alo) [cw cect-oal[iacigeccn = i bes ste B7', 205 
dibromo- (al, aa) 
77 [RO OPMIOTUN 1. cietote os eirssabuacaciih F0-6 509%5 0:3" we 426.20 |bI nd or pw a MEAD PRS AN ches liestere eee call atts rs i aie 5 B21, 330 


(PhOH-al) 
{MeOH 262 

(4.19), 314 
(3.97), 503 
(3.93) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-349 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


Density 


Solubility 


Ref. 


Indophenol 
i78| Indophenol........ 


i83|Inositol(D)........ 


Q i84 


— | Iodoalphionic 
acid 


i87| lodogorgoic 
acid(d) 


POLE — (fA raraeaeere mires G5 


159 | Up) ore reietetel oi olebate 


i90 | lodonium fluoride 
didiphenyl- 
Q 191 | lodonium iodide, 


4,5-Benzoisoxazol. 


see 2-Indolecarboxylic acid, 


3-hydroxy- 
Hypoxanthosine. 
Hypoxanthine riboside. 


d-Inosite. 1,2,3,4,5,6-Cyclo- 
hexanehexol*. 


i-Inosite. Mesoinosite. 
Phaseomannitol. 
C.H,,0,. See i83 

/-Inosite. C5H,,0.. See i83 


Plant starch. (C,H,00s),, 


see 2-Propanol, 
1,3-bis(dimethylamino)-, 
dimethyl iodide 

see Urea, 1(2-iodo- 
3-methylbutanoy!)-* 

see Propanoic acid, 
3(3,5-diodopheny]- 
4-hydroxy)-2-phenyl- 

see Methane, triiodo-* 

3,5-Diiodotyrosine(d). 
Dityrin. 


C,HoI,NO3. Seei87........ 


CyHoI,NO3. Seei87........ 


(COB) Fes accccuaes doce 
(CAH IP econ cee 


see Phenolphthalein, 
3,3",5,5"-tetraiodo- 

see 1,3-Butadiene, 2-iodo-* 

see Benzene, 1,3-di-tert- 
butyl-2-hydroxy- 
5-methyl- 


4(2,6,6-Trimethyl-2-cyclo- 
hexenyl)-3-buten-2-one* 

Cys pOuSeei94ne ee... : 

C,3H20O. Seei94 .......... 


C,4H23N30. Seei94........ 


see Barbituric acid, 
5-ethyl-5-isopropyl- 


red br pl (ace- 
peth) AMcOH 
262 (4.19), 


pl(w +2), 
nd (80 % al) 
[a]é? —73 
(dil NaOH) 
A™ 249 (4.13) 
pr (w +2), (al) 
[a]p +65.0 
(w, 12%) 
mcl pr (w), 
cr (gl aa) 


nd (w +2) 
[aJ}2® —64.1 
(w, 4% 

wh amor or pw, 
[a]3' —38.3 


yesh nd (w or 
70% al), 
(o)2? +2.9 
(HCl, c =5) 
nd (50 % aa), 
pl(w), 
cr (70 %al) 
Aa —NaOH 
315 (3.82) 
nd(wor 70% 
al), 
[a]?° —2.98 
(4%HCl, 


311 (3.76) 
dig rh (ace) 


ye nd (al) 


oo Ge oinede 


A*' 234 (3.72) 


[a]2> +347 


A*' 232 (4.2) 


[a]2” —406 


(60 %al) a" 
263.5 (4.48) 
A*' 228 (3.81), 

295 (4.03) 
nd (al) 4°" 282 
(4.47), 291 
(4.49) 


(204 cor 


1.17273 |1.55707° 


319 vac 


250 vac 


0.94743° | 1.4735?° 


0.92432° | 1.49692° 
Aasoersteht ATE 2 | 1,50162° 


1.5041?° 


Beso tes Of lobe oar: 1.500075 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-350 


.|dilalks 


other 
solvents 


C47, 
7456 


2 eee B27?, 15 


B31, 25 


B6?, 1157 


B67, 1158 


B6?, 1157 


HCO,;Hs | J 1932, 
2384 


Didretesstovennee B14’, 378 


. hee B14’, 384 


caimereiettare B14’, 366 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — a 


Color. 
crystalline a 
No. Synonyms and Formula form. MP: bp. Density 
specific rotation) c Cc other 
and A,,,, (log «) ace! b7) solvents 
B-Irone 
i100] B-Irone........... 4(2,5,6,6-Tetramethyl- fol 44U-6) || Iietarcyare ators * 10.94342' 11.50177° | 6 | v | v |...] v {chl,ligv | B7',110 
1-cyclohexenyl)-3-buten- A*' 226(3.98), 
2-one. C,;H2o0 295 (4.05) 
i101 |Isaticacid ........ 2-Aminobenzoylformic acid PW di bhai eeicllicheare aes lst ns Wal Vis atl fio cecal fe & oa loreal fo Sasicrcecrecns B14?,410 
d’* 
Q i102/Isatin............ 2,3-Indolinedione. Isatic yesh-tedpr «-- [203.5 Gisib.B— jl fo... 45. enna s'iv"| 5 | s | s jalks,d* |B282,327 
acid lactam. (sub) A*™ é 
245 (4.2), 
310(3.4), 
420 (2.7) 
i103 |—,chloride....... 2-chloro-3-indolone........ : brings cp 180d. esatptt ral tcctcrctes lictrecperniee Ae ey RIV efcke 5 aav B21?, 259 
v"| lig d 
— |—,3-imide........ see Imesatin 
i104 |—,2-oxime ....... C,H,N,0,. Seeil02 ....... i ye-ognd = —| 198 200d) |p. ad ll cc few fees cee 56 |s* |v |v | 6 jalksligi |B21',353 
(al or w) v* chl 6 
aav 
N i105 |—,3-oxime .,..... C,H.N,0,.Seeil02....... goidyend. 1225S bbc elisasaces Pre vse seg Ve avid ath tic o:6 alk, acs B21?, 334 
ligi 
2 1106 |—,1-acetyl-....... CioH,NO . Seeil02....... IT AYS PLOMTIG Aut LAGS cm |Serercrcratee ds Bisreters ie lactate O° |gaaien FibeS! |i: +0). deat B217, 338 
236 (4.36), 
272 (3.91), 
342 (3.56) 
i107|—,1-methyl- ...... C,H,NO,. Seeil02........ 161,16)ired-yeorhnd j134 te eset oasis sts c dictum ccecerece s*| s |} s |s | s |MeOHs !B21?,336 
(w) ae 
242 (4.35), 
304 (3.32), 
426 (2.70) 
Q i108 |—,5-methyl- ...... CoH,NO . Seeil02........ 16).16)|red'pl(w), [18H ARIRSTARR Sy oles erctere et ee aca Oa ES a Oe eistes| tots HCl, alk s | B21, 375 
nd (w or al) 
P va 
294 (3.43), 
418 (2.95) 
Q i109 |—,5-nitro-........ C,H,N,0,. Seeil02 ....... (S203 Tye nd (aly VN ZS4—Sa eh cterevccrsct boeview cfvic View givin s.cte SOR MAIAE Wet. «1. cove KOHs B21?, 346 
Q i110] Isatoic acid, N-Carboxyanthranilic 163.13 lipr(alor giaa), [243d fie cetee cel) iow vieche-o Pee eae 6 | 6*"}| i | 6 | i chili B27?, 299 
anhydride anhydride. cr (al or diox) 
Ation 
239 (3.95), 
315 (3.58) 
—|a-Isatropic acid... . | see 1,4-Tetralindicarboxylic 
acid, 1-phenyl- 
— |Isoanthraflavin see 9,10-Anthraquinone, 
2,7-dihydroxy-* 
OW ha! 8 ia 02, | iret Ae lee eee ie Sie A a ee 222:24 jimel pr, ifornd! S65 | SOSA UR RTs ho, edecereresss ese i |}v"|v]v}v |consulfs |B19?,97 
(al) AcOEts 
aav* 
—|Isobarbituric acid . . | see Uracil, 5-hydroxy- 
i112 |Isobergaptene..... CEM ae selects sires st 216:2iipicrlal) Ao 222-3) Mae ia ete, ling crereern roll care a ai WS Ba fe os diox, cso, 
255 (4.3), MeOH s 12037 
270 (4.2), 
310(4.0), 
355 sh (2.9) 
i113 |Isoborneol(d)...... 2-Hydroxybornane......... 154.26 \ice(peth) 1 a a l2l2ne 7 OP RINME Tob be siete elaren OS) |S0 lesen ise |lig, tos B6?, 89 
[a]2° —34.6 chis 
(al, c =5) 
rom Se (|) a,B-Camphol. ta(peth) | =| 212) ASSisubels ||... ....... elem ae ijv {iv f...}] 6 |chlv B6, 87 
CioH, 80. See il 13 
BVDS —(D orereree aise sie B-Camphol. (peth), 2) (2144218) Sinn snc dies oes lone deme De AAVE fas. |. dudiChLY, B6, 87 
CoH 1,0. Seeill3 [a]p +33.9 (al) 
i116 |—,acetate(d)...... GH iOs. SCCIIIS. «. ccactes ' fa}z°SF50)2\(al) Nir chs «<= 0.99052° |1.46337° | i SM eer |PS) ||: ta tiaeregenni ates B6’, 90 
Q i117 |——(dI) ......... (eras OR ORO Ya) MReneoe an 4+) NG OSS CEES Den cae) opie — 0.98412° |1.46407° | i 6) ee cH Shillietere fle evenctars soe B6?,91 
18S — OD oes awe GnH35O;. Seeill3:... +. cee 2) | Popes daree LOO2ss © \Seeeee:., DOHA ees: Wee. Ween cre are B6, 89 
i119 formate(d)..... Cy HisO>-Seeilh3 ......0 i Ey Shee RES Sida’ 1.01362° |1.4678225s) i CU + 51) ie (ic eer =: eee, 
| 
— |Isobornylamine .... |see Neobornylamine 
— |dsobutane 
— |lsobutylphos- 
phonic acid 
— |Isobutyranilide 
— |Isobutyric acid... .. 
— |Isobutyro- . 
phenone 2-methyl-1-phenyl-* ‘ 
i120 |Isocalycanthine. .. . A; Ree Memaaoos Ip 36th be 295-6 [og snieo mb loeeeebe [ge ovides i. es. So Sheee chi s Peli 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
Color, 
crystalline Solubility 
form, bP. | Density 
specific rotation c other 
and A, (log e) w | al eth ace solvents 


m.p. 


Synonyms and Formula °C 


Isocaproamide 


Isocaproic acid .... 


Isocholesterol 

Isocinchomeronic 
acid 

Isocinnamic acid . . . 

Isocitric acid 


i131 


i133 


Isocrotonic acid. . . . 

Isocyanic acid, 
4-bromophenyl 
ester 


i136 |—,tert-butylester. . 
Q i137 |—,2-chlorophenyl 
ester 
Q i138 |—,3-chlorophenyl 
ester 
Q i139 |—,4-chlorophenyl 
ester 
Q i140 |—ethylester...... 
2 i141 |—,hendecylester . . 


i142 |—,isobutylester . . . 


.| Dihydrocamphene. 2,2,3-Tri-| 138.25 


cr(MeOH), 62-3 
[a]2° + 8.68 
(bz, p =20) 


cr (MeOH) 


methylnorcamphane. 


iisuceeus ad 138.25 65—7(cor) BS', 52 


CyoH,g- See il21 


CoH 9. See i121 138.25 64 BS5?, 67 


cr (al) [a] 
—8.50 (al) 
If (w), 
[o]2° + 48.6 


200.24 171-2 B9, 762 


a-trans-1,2,2-Trimethyl- 
1,3-cyclopentane- 
dicarboxylic acid*. 


CyoH 604. See i124 B9', 334 


200.24 |pr(alor glaa), |197(191) 
cr (w) 

tetr [a]}’ —48.4 
(MeOH, 


p =9.9) 


CyoH 1604. Seeil24........ 200.24 jtetr[aJp’ —48.4 |173 fw wwe ee ede eee eee B9', 333 


see Pentanoic acid, 
4-methyl-, amide 

see Pentanoic acid, 
4-methyl-* 

see Leucine 

see Isoquinoline, 
1-hydroxy- 

Dehydro--carotene. CyoHs4 | 534.88 


vt pr (bz- 192-3 cor B30, 88 
MeOH), vt 
nd +f (bz) 
AX 2202.1); 
320 (2.5), 
445 (3.2), 
470 (3.4), 
495 (3.2) 


[a]p +20.2 


0.90479 | 1.466918 B6*, 131 


C1 o0H200. See i128 1.46627° 

see Lanosterol 

see 2,5-Pyridinedicarboxylic 
acid 

see Cinnamic acid(cis) 

see 1,2,3-Propanetricar- 
boxylic acid, 1-hydroxy-* 

Cis iNOsnenionen cision 


[a]p° —17.7 0.91093° B6?, 39 


pl (bz), pr B27?, 175 
(AcOEt or aa) 
(aJi® —152 
(chl, c =2) 

If (al) 

[a]i* +301 
(chl, c =1) 
)MeOH 

283 (3.80) 

pl, [a]2° + 195.3 

(chl) 
{McOH 
268 (4.3), 

300 (3.8) 


Sa TINO Z. tectarctleheiem cite 187.5-8.5 


(180) 


1.0453° B21?, 200 


Corytuberine methyl ether. 341.41 


Luteanine. C,.H,,;NO,. 


B21?, 192 


see Benzophenone, 2,4-di- 
hydroxy-6-methoxy- 

2,1-Benzopyrone. 
o-(B-Hydroxyvinyl) benzoic 
acid lactone. 


pl (bz) 47 285-671° B17, 333 
2239 (4.22), 
261 (3.87), 


318 (3.58) 


see 2-Butenoic acid(cis)* 
p-Bromopheny] isocyanate. 
C,H,BrNO. Seeil49 


198.03 B12', 321 


B4, 175 
B12, 601 


tert-Butyl isocyanate. 
(CH;);CNCO 

o-Chloropheny] isocyanate. 
C,H,CINO. See il49 


99.13 


153.57 |2®*231 (3.99), 
274 (2.63), 
283 (2.56) 

A" 229 (3.97), 
276 (2.88), 
284 (2.71) 

2** 235 (4.22), 
273 (2.82), 


m-Chlorophenyl isocyanate. |153.57 


C,H,CINO. See i149 


p-Chlorophenyl isocyanate. |153.57 30-1 


C,H,CINO. See il49 


Ethyl isocyanate. C,H,NCO. 

Undecyl isocyanate. 
CH;(CH,),)NCO 

Isobutyl isocyanate. 
(CH3),CHCH,NCO 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. Synonyms and Formula 


Color. 
crystalline 
form, 


specific rotation 


and A,,,, (log €) 


Isocyanic acid 


i143|—,methylester....| Methylcarbylamine. Methyl 

isocyanate. CH,NCO 
i144] —,1-naphthyl ester. | a-Naphthylcarbylamine. 

a-Naphthyl isocyanate. 
C,oH3NCO 

i145] —,2-naphthy] ester. | B- Naphthylcarbylamine. 
B-Naphthyl isocyanate. 
C,oHSNCO 

i146] —2-nitrophenyl o-Nitrophenylisocyanate. 

ester C,H,N,03. Seeil49 


i147|—,3-nitrophenyl m-Nitrophenyl isocyanate. 
ester C,H,4N,03. See il49 


i148] —,4-nitrophenyl p-Nitrophenyl isocyanate. 
ester C,H,N,03. Seeil49 


2 i149] —,phenylester.... 
Phenylcarbylamine. 

i150}—,2-tolylester .... 
i151]—,3-tolylester .... 
i152]—,4-tolylester .... 


p-Tolylisocyanate........ 


i153] Isocyanuric acid, Tricarbonimide trimethyl 


trimethyl ester ester. 
—|Isocyclene........ see Cyclocamphane 
i154 oo) eee SPH COs te oreo stscrekict 


—|Isodurene......... see Benzene, 
1,2,3,5-tetramethyl-* 

—|Isodurenol........ see Benzene, 1-hydroxy- 
2,3,4,6-tetramethyl-* 


tetramethyl-* 

—| a-Isodurylic acid . . . | see Benzoic acid, 
3,4,5-trimethyl- 

—| B-Isodurylic acid . . . | see Benzoic acid, 
2,4,6-trimethyl- 

—1|)-Isodurylic acid . . . | see Benzoic acid, 
2,3,5-trimethyl- 

—|Isoergosterone.... . see A*-°.22_Ergostatrienone 

i155 |8-Isoestradiol ..... Al? -8-a-Epiestratrien- 

3,17-f-diol. 8-Epiestradiol. 
CisH240>. 


i156 |8-Isoestrone....... 8-Epiestrone. C,;,H,,0>. 


i157 | Iso-f-eucaine(d/).. . |}4-Benzoyloxy-2,2,6- 
trimethylpiperidine. 
C,sH2,NO2. 


i158 |—,hydrochloride(d)}C,,H,,NO,.HCI. Seeil5S7... 


i159 C,sH,,NO,.HCI. Seeil57 .. 


i160)—,—{(/) ......... C,,;H,,NO,.HCI. Seeil57... 


—|Isoeugenol........ see Benzene, 1-hydroxy- 
2-methoxy-4-propenyl-* 

—|Isoeuxanthone.... . see Xanthone, 
1,6-dihydroxy- 

— see Benzophenone, 
2,2',4,6'-tetrahydroxy- 

i161 Daidzein. C,;H,.04. 
4',7-dihydroxy- 


Phenyl isocyanate. Carbanil. 


o-Tolylisocyanate......... 


m-Tolylisocyanate......... 


no a see Benzene, 1-amino-2,3,4,6- 


AS” 227 (4.86), |..--+- 


291 (3.94), 
322 (2.75) 
If 


wh nd (peth) 
A™* 222 (4.23), 
259 (3.64), 
314-8 (3.36) 

wh If (lig) 
A** 222 (4.37), 
253 (3.84), 
300 (3.17), 
335 (2.22) 

pa yend j** 
215 (4.01), 
276 (4.14), 
324 sh (2.74) 


AP*226 (4.04),) |} 5 <> fie 


263 (2.66), 
277 (2.67) 


A228 (4.01)in Vetasioreisa 


273 (2.80), 
280 (2.75) 


20© 229 (3:98) calle? o= <> 


273 (2.74), 
281 (2.69) 


(PEIN CAPA We coer 


274 (2.89), 
283 (2.88) 


mcl pr (w oral) | 176—7 


ye If (MeOH) 


cr (dil MeOH- 
chl), [a]3° +18 
(diox) 
A*' 280 (3.31) 

cr(MeOH or 
MeOH-eth), 
[a]? +94 
(diox) 


(]sa61 +17 
(w,c = 1) 


unst nd orstta |269-71 


(w), pl (aq al 
or al-eth) 


nd, [a]s4e:—16.3]271-3 


(w,c = 1) 


pa ye pr 
(50 %al) 
4*'249.5 
(4.43), 303 
(4.05) 


162-375! 
(cor) 
5513 

184-67°° 


195-8 


18775! 


274 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-353 


other 
solvents 


Ref. 


B4?, 578 


E12B, 
478 


B12, 
1297 


B12?, 373 


B12?, 382 


B12?, 394 


B12?, 244 
B12, 812 
B12, 864 
B12', 427 
B26?, 134 


B18?, 223 


El4s, 
1982 


El4s, 
2559 


B21?, 15 
B21?, 16 
B21?,15 


B21, 15 


B187, 100 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


Mol. 
wt. 


Synonyms and Formula 


—|Isoindoledione.... . 
i165 | Isolysergic acid... . 
(d) 


—|«a-Isomalic acid ... . 


2 i168|}—(dl)............ 


—|Isonicotinalde- 
hyde 
i171 |Isonicotine........ 
—|Isonicotinic acid 
—|Isonipecotic acid 


i172] Isopapaverine, 


i179 


Q i180 


—| Isophthalic acid. . . . 


i181] Isopilocarpine 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Genistein. Prunetol. H nd (eth), pr 301-2d 
C,sH 100s. (dil al) 
2*' 263 (4.50), 
325 sh (3.71) 
C,5H,2N,03. 268.28 |nd (w) 
2,6-Dimethyl-1,3-heptadiene.| 124.23 | 4°'230(4.36) |........ 
CH, :C(CH,;)CH:CHCH,CH(CH;),| 


see 1,3-Benzenedicarboxylic 
acid, 4,5-dimethoxy- 


. | see 1,2-Ethanediol, 1,2- 


bis(4-methoxypheny])-* 

See Phthalic acid, imide 

Ci6HisN203. , cr (w +2), [a] |218d 
+281 (Py, 

c = 1) 4'312 

(3.97) 

see Malonic acid, hydroxy- 
(methyl)- 

1:4, 3:6-Dianhydro-D- A melcr, [a]3°? |87-9.5 
mannitol. +62.2 (chl) 

[4]p +91 (w) 

2-Isopropyl-5-methylcyclo- i nd (dil al) 82.5 (85) 
hexanol. p-Menthanol-3. [a]2° + 26.5 

(al,c = 4) 

CoH 200. Seeil67 ......5-. : nd 534 


CroHlzoO. Seeili67 32525.%.. 5 [a]i® —24.1 
see 3-Hexanone, 6- 
dimethylamino-4,4- 
diphenyl-5-methyl-* 
C,,H,.NO3. ; nd (MeOH- 
AcOEt) 
[a]i* —167 
(MeOH, 
c= 3) 
see 2,3'-Bipyridy] 
see 4-Pyridinecarboxalde- 
hyde 
4(4-Pyridyl)piperidine. r hyg wh nd 
see 4-Pyridinecarboxylic 
acid 
see 4-Piperidinecarboxylic 
acid 
C,,H2,NO,. h ye If (al) 


C,,H25;NO,. Seeil72....... i pr (al) 
C,,H23NO,. Seeil72....... ‘ ye hyg mcl 
pr (al) 


. |2-Acetonylpiperidine. s NEY Mei) inn oe feecorr 


Isopimicine. 
C,H,7NO. Seeil75 ........ QE Nay Metadata icten Laie tortor 


see Butane, 2-methyl-* 
see Acetophenone, 4- 
hydroxy-2-methoxy- 
3-[o-Hydroxypheny]]-3- 5 (dil aa) 
(p-hydroxyphenyl)- 
phthalide. 
Azthione. Thiazone. ....... : red (dil al) 
A*' 280 (4.2), 
370 (4.0), 
510 (3.9) 
Thionol. C,,H,NO,S. See red br pwornd | > 360 
i178 (aa) As!—0.04NHCI 
248 (4.4), 280 
(4.34), 440 
(4.08), 
520 (4.20) 
Isoacetophorone. 3,5,5-Tri- ‘ 4*' 236 (4.09) 
methyl-2-cyclohexen- 
l-one 


...| See 1,3-Benzenedicarbox- 


aldehyde 
see Benzoic acid, 3-formyl- 


see 1,3-Benzenedicar- 
boxylic acid* 

N-Methylisopilocarpidine. -26 | pr[a]p* +50 
C,;HisN20,. (w,c = 2) 


C-354 


143-4755 
(140-2) 
31’ 


274d 


218.67°° 
96.5'° 


DAS Seo 


0.7561 3° 


0.9040°° 


1:45207° 


1.4510°° 


0.96247° 


0.94787° 


0.92297° 


1.46837° 


1.46747° 


1.47597° 


SE 


ih other 
pa) Bas solvents 


Os s 
dilalks 


B18?, 176 


B27, 764 
B1°, 1015 


B27?, 174 


B23, 119 


B21, 229 


B21, 229 
B21, 229 


B21?, 219 


B21?, 219 


B10?, 322 


B27', 251 


B27?, 109 


B7?, 64 


B27*, 697 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


A*°).p- Menthenol-3. 


C\oH 0. See i184 


C10H24N0). See i186 


2-Benzazine*.Benzo(c)pyri- 
dine. Leucoline. 
C,H,N 


. | lsoquinolinium chloride. 
C,H,N.HCI. See i188 


C,H,N.H,SO,. See il88 .... 


CyH.N;. See i188 


CyH,N;. See i188 


C,H,Brn. See il88 
Carnegine. C,,H,.NO). 
See il88 


Isocarbostyril. 1-Iso- 
quinolinol. C,H,NO. See 
i188 


CioHoN. See i188 


CioHN. See il88 
C,oHoN. See i188 


C,oHQN. See i188 
Cy,oHoN. See i188 
C,oHQN. See i188 
CyH.N,O). See i188 


2-Azatetralin. C,H, ,N. 
See il38 
1-Cyanoisoquinoline. 


Ci,3H3.N,0s. 


see Ghecomethyloee 


Color. 
crystalline 
form. 
specific rotation 
and A,,,, (log «) 


ye nd (MeOH) 
At" 245 (4.2), 
270 (4.2), 
365 sh (3.1) 


nd (dil al) 
A" 268 


(a}sae, + 29.3 
{a}, — 25.90 


(bz-peth) 
{a}, — 245 
(alc = 1), 
—248 
(al,c = 0.5) 

pr (dil al), or 
amor 
{a}i” —187 
(97 % al, 
c=1) 

hygpl 
2°" 220 (4.80), 
268 (3.56), 
280 (3.37), 

319 (3.45) 

pr or pl (al) 


pr or pl (al) 

pl (w) 4°'300 
(3.8), 330 
(3.7) 

pa ye nd (peth) 
Fed da) =9 
238 (4.22), 
332 (3.70) 

(peth) 

pa brsyr 
[a]z> + 20(w) 


mc! (bz), nd 
(bz, al, w) 
A*' 270 (3.90), 
328 (3.67) 

4*'217 (4.80), 
270 (3.66), 
307 (3.45), 
320 (3.57) 

cr (eth) 

A** 271 (3.64), 
321.5 (3.62) 


A235 (4.12), 
333 (3.70) 
A*' 266 (2.61), 
273 (2.61) 
nd (peth), nd 

(MeOH) 


nd (w or dil al) 


wh nd, [a]_ 
—70 (chi) 2" 
218 (4.76), 
270 (4.24) 
wh pr, [a]i? 
—84 (Py) 
A*' 228 (4.58), 
304 (4.02) 


243.257*?| 1.09867° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-355 


chi, 
con sulf, 
HCls 


Bé6’, 70 
B6?, 257 


B23’, 
414,423 


B23?, 413 


B20’, 236 


B20, 381 
B20’, 237 
B22', 640 


B22?, 359 


B20’, 238 
B21?,110 


14134 


No. Name 


Isorubijervine 


i209 | Isorubijervine 


i210|Isorubijervosine. . . . 


Isosaccharic acid’. . . 


Isosafrole(trans). . . 


Isoserine(/) 


Tsosuccinic acid... . 


Isothebaine(d)..... 


i215 |—,sulfate(d) 


Q i216 |Isothiocyanic 
acid, allyl ester 
i217|—,benzylester .... 
i218 |—,4-biphenylyl 
ester 
i219 |—,4-bromophenyl 
ester 
i220 |—,butylester...... 
i221 |—,sec-butyl ester(d) 
i222 |—,—_(dl) ......... 
i223 |—,—(]) ........-. 
i224 |—,tert-butylester. . 
Q 1225 |—,4-chloro- 
phenyl ester 
Q i226 |—,cyclohexylester . 


1227 |—,4(dimethyl- 
amino)phenyl ester 


© 1228 |—,ethylester...... 
i229 |—, isobutyl ester .. . 
i230 |—,isopropylester. . 
i231 |—,methylester.... 
i232 |—,3-methylbutyl 
ester 
i233 |—, |-naphthyl ester 
i234 |—,2-naphthyl ester 
—,pentylester..... 


—,phenylester.... 


—,propylester .... 


—,4-propylphenyl 
ester 


Isovaleraldehyde 
Isovaleric acid 


Isovaleronitrile ... . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Synonyms and Formula 


A‘-3 B-18-Dihydroxysolani- 
dene. C,,H,;NO, 


3-B-D-Glucosylisorubijervine 


3-B-D-Glucosyl- A‘-solani- 

dene-18-ol. C33H;3NO;. 

See i209 
3,4-Dihydroxytetrahydro 


2,5-furandicarboxylic acid. 


H,NCH,CH(OH)CO,H.... 


see Malonic acid, 2- 
methyl- 
Ci9H2,NOs. 


(C,9H214NO3)2-H2SO.4 

Allyl mustard oil. 
CH,:CHCH,NCS 

Benzyl mustard oil. 
C,H;CH,NCS 


C,H,BrNS. See i236 


Butyl mustard oil. n-Butyl 
thiocarbimide. 
CH,;(CH,),CH,NCS 

sec-Butyl mustard oil. 
CH,CH,CH(CH;)NCS 

CH;CH,CH(CH;)NCS 

CH,;CH,CH(CH;)NCS 

tert-Butyl mustard oil. 
(CH;);CNCS 
C,H,CINS. See i236 


Ethyl mustard oil. 
C,H;NCS. 

Isobutyl mustard oil. 
(CH;3),CHCH,NCS 

Isopropyl mustard oil. 
(CH3),CHNCS 

Methyl mustard oil. 
CH,NCS 

Isoamyl mustard oil. 
(CH;),CHCH,CH,NCS 

a-Naphthyl mustard oil. 
C,oH3NCS 

B-Naphthyl mustard oil. 
CyHSNCS 

n-Amyl mustard oil. 
CH;(CH,),NCS 

Phenyl mustard oil. 


n-Propyl mustard oil. 
CH,CH,CH,NCS 
CioH,, NS. See i236 


see Urea, 2-thio-(S-substi- 
tuted) 

see Butanal, 3-methyl-* 

see Butanoic acid, 3- 
methyl-* 

see Butanoic acid, 3- 
methyl-, nitrile 


413.65 


575.80 


192.14 
162.19 


105.10 


311.39 


720.85 
99.16 


149.22 
211.29 
214.09 


115.20 


115.20 
115.20 
115.20 
115.20 


169.63 


141.24 


178.26 


Color, 
crystalline 
form, 


specific rotation 
and A,,,, (log e) 


pr (al), 
[ap +9.2 (al) 


wh nd, [a}3* 
—20+2(Py, 
c = 1.45) 


rh, [a]2° +46.1 
(w, p = 4.2) 

A*'259.5 (4.08), 
267 (4.06), 
305 (3.73) 

cr (dil al, w) 
[a]2° —32.58 
(w, p = 1.3) 


rhcr (al), [a)}* 
285.1 (al, 
¢ = 2) 
2398.5 
nd 
As¥ 250 (3.00), 
275 sh (1.65) 
ye oil 
A*! 247.5 (3.12) 
nd (eth) 


nd 


AS” 248 (3.24) 
270 sh (2.10) 


[a]2° + 61.88 


nd (al) 
A°’ 228 (4.48), 
276 (4.18), 
288 (4.17), 
304 (3.25) 
A®¥ 249 (3.08), 
275 sh (1.65) 
ye pr 
As 256 (3.75), 
297 (4.46), 
310 (4.41) 
Asiox 245 (2.86) 


wh nd (al) 
yesh nd (al) 
bt ye 

A* 221 (4.52), 


270 (4.03), 
280 (4.04) 


a2 WLS Bee Rance! tr PAE soll SOOO DOL Pas 
Pe | bonis RI ee EL FO Geir es 
185 \ ial tre aren Ini Bonen ces 
fp 6.8 phe ih) 
111-26 
NOG 201d) cryetereretel] ccarticiacetel st | snereievetaere 
DOSES ola cptceu cil anne kell ow eteaterece 
P20= Bi meta cites tc e's nig ate Peis, RA 
—80 1520 1.01262° 
(—102.5} 4412 
Pagetersvairie 243 1.124635 
124-52 
CS Sawai ktesos voll econmen: 
COE re rte acca ave bral levies sie 
Foch AOC 168 0.95462° 
64-6!2 
Sethe ayesha 159 0.9433° Barnes leresal liens. 
USS NODS th Uhm cataa 
Seaiietonarele 159 Ricca eee) letiell foie 
10/5—1.55)140 79 910.918 72° loaner 
64!2 
45 AO SOD Uc sevevecedeter Uarshers eitees 
Sarah revoke 219746 pogood 15) RSA 
Cy Bares | memes ek Berimeciy i cce ie oe 
—5.9 131-2 0.99902° |1.51307° 
(cor) 
RAP acces 160 (cor) |0.96381* |1.5005'* 
Estee 138 RD Sra 3e | Geechee: 
29-30'° 
36 ots 1.069137 
pee Tee 182-4 (RS idl ee nese 
O) 0 Mie beanies | Memes tm Comedie ce 
ames Pai A | er in, Soe een 
Ree ee EDS 4 KCOD) cinisterebre) | arene sieleiei 


—21 (cor)|221 (cor) |1.13033° 


1.649273 
9512 


0.97812° |1.5085'° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-356 


— 


ch other 
ace solvents 


v |chlvCCl, 
v |chls 


B187, 309 


B19?, 27 


B4, 503 


B217, 169 


B21', 250 
B4?, 667 


B12?, 567 


B12?, 330 


B12?, 12 


B13°, 53 


B4’, 614 
B4?, 641 
B4, 155 
B4?, 579 
B4’, 649 
B12?, 698 
B12?, 724 
B4?, 642 


B12?, 247 


B4?, 627 


B12, 
1144 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS == 


Synonyms and Formula 


Isovalerophenone 


see 1-Butanone,3-methyl- 
1-phenyl-* 

see Butanoic acid, 3- 
methyl-,chloride 

2-Amino-2-methylbutanoic 
acid*. 


Isovalerophenone . . 


117.15 


CH,;CH,C(CH;)(NH,)CO,H 
CH;CH,C(CH;)(NH,)CO,>H 117.15 


CH3CH,C(CH3;)(NH;)CO>H 117.15 


. | see Benzoic acid, 3- 
hydroxy-4-methoxy- 
see Benzaldehyde, 3- 
hydroxy-4-methoxy-* 
9-Phenyl-2,6,7-trihydroxy- 
one, 9-phenyl- fluorone. 
2,6,7-trihydroxy- 


see Benzoic acid, 2,5- 
dimethyl- 

see Succinic acid, 
methylene- 


320.31 


69.06 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


nd (aq al +1 w) 
[a]p +13 
(w,c = 2) 

rh nd (al-eth, 

+1w),mcel pr 


315 (307-8|sub 300 


lo nd (w-ace) 
[a] ®? — 
(w,c = 2) 


og red (al-HCl) 


A*'211 (3.60) 


C-357 


1.0783° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Le 


‘i b other 
eth) ace! 02) solvents 


B18', 404 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS | 2 


Color, 
crystalline es. | 
Synonyms and Formula form, m-P- bp. Density 
specific rotation Cc Cc other 
and 4,,,, (log e) solvents 


No. Name 
Jacareubin 
jl| Jacareubin........ (GrFS BAOK Doone auoouee cic 826:321\ vyepr (MeOH), ||256—-7d) |\.... cei all vines cate J1953, 
2** 240 (4.03), 3932 
279 (4.60), 
334 (4.26) 
j2|Jaconecic acid... . . (GA ROM So ao cpooerden cE 232.24 |nd (eth), 183—4.6 | fie pais Bee Am78, 
[a]d° + 28.1 3518 
(95% al) 
4” 211 (2.43) 
j3| Japaconitine-A .. . . | Acetyl benzoyl aconitine. 645.76 |rh[aJi>? +20.7 |202-3d |........ Ber 57, 
C34H4,NO,, (chl) 1462 
YA ees AD iaesvecssctogs alorsrs (Gls Prin (Oh it Gee are een 645.76 |rh (MeOH) 208-9 | aloe stuhes Ber 57, 
[a]? + 26.4 1462 
(chl) 
iby =e BARennne Sapir A CRB NO ie ecihs state are rare 645.76 |rh (MeOH) 208-90" | iwccecae Ber 57, 
[a]p' + 26.9 1462 
—|Jasminaldehyde .. . | see 1-Heptene-2-carboxal- 
dehyde, 1-phenyl- 
j6|Jasmone ......... 3-Methyl-2-(2-pentenyl)-2- [164.25 |yeoil = —|......... 257-8755 |0.94372? |1.497922 B7?, 135 
cyclopenten-1-one 2*' 235 (4.14) 134-5! 
j7| Javanicin......... Cer BAO eB oeod 9 co miee 290.28 | red (al) 208d: sealete eh. J1947, 
4*' 303 (3.97), 1021 
505 (3.90) 
—|Jervasicacid...... see Chelidonic acid 
Q j8| Jervine. .......5..- C,,H3,.NO;.2H,0 461.65 |nd (w +2, DASHA cites see: Am 73, 
MeOH-w) (cor) 2970 
(aJ? — 158.5 247-8 
(al,c = 0.99) 
2" 247 (4.1), 
370 (1.8) 
—|Juglone.......... see 1,4-Naphthoquinone, 
5-hydroxy-* 
j9| Julolidine......... GABHSNG ceinoresiviie eaisisiars 173.25 | 42! 225 (4.4), 40 280d 1.0037° | 1.56875 B20?, 214 
300 (3.4), 155-617 
405 (3.8) 
j10| —,1,6-dioxo-...... 1,6-Diketojulolidine. 201.23 |ye (al) 145-6 190- J1951, 
C,.H,,NO, 7*"250 (3.5), 210°-3 1898 
305 (3.5) 
jill} Junipal........... 5(a-Propynyl)-2-formyl 150.20 |nd(petethor {80  jj........ C49, 13354 
thiophene. CgH,OS dil al) 
2! 286 (3.91), 
320 (4.27) 
j12|Juniperol......... Kuromatsuol. 220.38 | tcl (EtOH) 112 286-8d | 1.046038 B6?, 516 
Macrocarpol. C,;H2,0. [a]2° + 25.4 (al) 
+ 18.4 (chl) 
j13| Junipicacid....... 5(a-Propynyl)-2-thio- 166.20 |yend(peteth),}180 |........ C54, 
phenecarboxylic acid. cr(aq EtOH) 9880 
H,O,S. A*! 293 (4.02) 
jl4] —,methylester ....| CJH,0,S. Seejl3.......... 180.22 | (aq MeOH) 62 sub 50-5 C49, 
13354 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-358 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS =. ca 


Synonyms and Formula 


see Flavone, 3,4’,5,7- 
tetrahydroxy- 

see Quinoline, 1-methyl!- 
1,2,3,4-tetrahydro- 

see Methysticin 

Carbomethene. Ethonone*. 
CH,:CO 


. | 1,1-Diethoxyethene*. 


Q k7|—,benzyl phenyl .. . 


CH;2:C(OC;Hs)2 
(GH)3C:CO orb ciecs sek © 


a-Phenyl-1-acetonaphthone. 
C.H;CH,COC,H3 

B-Phenyl-2-acetonaphthone. 
C.H;CH,COC,.H$ 

Desoxybenzoin. «-Phenyl 
acetophenone. 
C,.H;CH,COC,H; 


. |Desyl chloride. 


k11/—,1,1’-dinaphthy]. . 


k12|—,1,2’-dinaphthyl. . 
k13|—,2,2’-dinaphthyl. . 


k14|—,1,1’-dinaph- 
thyl,2-methyl 
k15|—,1,2’-dinaph- 
thyl,2-methyl- 


C.H;COCHCIC,H; 


Azibenzil. Diazodesoxy- 
benzoin. 
N2:C(CsHs)COC,.Hs 


Benzoylcyclobutane. ...... 


CH OrSeekhl. .... 2.046% 
Cz2H gO. Seek12.. 0.06.56. 


see Benzophenone 


oe | TROON! BaP hoe chats a lat odo 
. | See 2-Butanone* 


k18 |—,2-furyl phenyl. . . 


—,methyl phenyl. . 
k20|—,1-naphthyl 
2-tolyl 
k21| —,1-naphthyl 3- 
tolyl 


piperidyl, 1’- 
methyl- 
—.,phenyl 4-pyridyl. 


see 1-Penten-3-one, 
1-phenyl-* 
2-Benzoylfuran............ 


see Acetophenone 


4-Benzoyl-N-methyl 
piperidine. C,,H,,;NO. 


see Pyridine, 4-benzoyl- 
2-Benzoylthiophene........ 
C,;H,OS. 


CH Osaeenspriasos ts. 


see 4-Pyrone, 5-hydroxy- 
2-hydroxymethyl- 


.| see 2-Quinolinecarboxylic 


acid, 4-hydroxy- 
3-Anthranyloylalanine. 
CioHi2N203. 


see Quinoline, 4-hydroxy- 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


A#** 330 (1.0) 


Av"? 250 (2:4), 
380 (1.0) 


ta, lf (al or 
MeOH) 
nd (al) 


pl (al) 
A*! 240 (4.2) 


nd (al) 

A™* 281 (2.94), 
290 (2.75), 
332 (2.2) 

red pl (eth) 
At" 267 (4.3), 
317 sh (3.7), 
417 (2.0) 

A'*° 239 (4.11), 
278 (2.94), 
287 (2.84) 

wh nd, yesh 
pr (aa) 


nd (al, bz-lig) 
(i) nd (eth). 

(ii) If (chl-eth) 
gr-yesh nd (al) 


gr-yesh nd 
(aa or al) 


nd (al) 


br 4"! 289 (4.2) 


(al) 
nd (al) 


nd A*!4®" 245 
(4.15), 281 
(3.05) 


nd (dil al) 
2" 263 (4.11), 
293 (4.13) 

(MeOH or 
eth) 4"! 250 
(4.6), 290 
(3.6), 340 
(3.6) 


If(+4w, w) 
(ali? —29 
(w,c = 4) 
A” 260 (2.3), 
360 (2.0) 


1.54727° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-359 


i... a 


other 
solvents 


B1?,779 


Joni pol poroonod B1°*, 2948 


2.477 ION eC Dee B17, 789 


Hbo oie bi; B7?, 412 
sats faisy€lanete B17, 782 
B7?, 461 
B7?, 461 


B7’, 368 


B7?, 369 


Oe OE OS B7?, 683 


Pathe levers | eyelet era tsia is B7, 374 


B7?, 503 
lig 5° 
chl, sulfs 
+ ROTI B7?, 504 
B77, 504 
B7?, 506 


.|consulfs |B7?, 506 
aas" 


B19, 135 


Sees: B17?, 372 


B7?, 462 
B7', 284 
oLOR TET Core C49, 
12472 


seq] Sod aaear B17?, 372 


B19?, 236 


Weal baer cieseerae B14?, 415 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
Synonyms and Formula form. mP: bp. Ref. 
specific rotation C Cc 
and A,,,, (log £) 


—| Lactamide........ see Propanoic acid, 
2-hydroxy-, amide 
—| Lactaricacid...... see Octadecanoic acid, 
6-0xo-* 
—|Lacticacid........ see Propanoic acid, 
2-hydroxy-* 
—| B-Lacticacid...... see Propanoic acid, 
3-hydroxy-* 
Q11| Lactide(d)........ Dilactide. 2,5-Dimethyl-3,6- | 144.14 |hyg rh (eth) OS. 6 [USOPERE Neo cisco. <b> s etecscecnl oles 5 lads B19, 154 
dioxo-1,4-dioxane. {alb® — 298 
(bz, c = 1.17) 
NZPA) Soraromtonte chase CoH Og Seelli aah coors 144.14 | pa ye tclor 124.5 B19?, 176 
nd (al) 
ik} tN gees Sk CAH,O Seeliee rnin s 144.14 | rh (eth) 95. « [05072 | Pees sks | eoscc cca lass [phe Nt Oe Sein ee B19, 154 
(a)i® + 281.6 
(bz, c = 0.82) 
214] Lactobionic acid ...| . 00.2... REY Be UY ce (eee |S Cc ae ee ee ee: j i aod B31,415 
—|Lactobiose........ see Lactose 
—|Lactoflavin....... see Riboflavin 
15| Lactose(a)........ Lactobiose. Milk sugar...... 342.30 | pw [al?° 2228: we |Meat aiiccc agate s fares iaaans i i B31, 408 
+92.6 
(w.c = 4.5) 
—+ + 52.3 
(final) (mut) 
161 CBY eos ons kien cee REO Cees deities 342.30 | [aJ2° 253 B31, 408 
+34.2 
(S min) 52.3 
(final) (w)(mut) 
17| —,.monohydrate(z) | C,,H,,0,,-H,O. SeelS..... 360.31 | mcl(w) 201-2 152578 i i i | B31, 408 
[a]2° + 83.5 (-w, i 
(w, 10 min) 130) 
18|Lanosterol........ (Gy aieh ale) 426.70 nd (eth), cr 140-1) ageee a] cos carta. Pocatentlen Leas Roars B6°, 2880 
(MeOH-ace) 
[a}2° + 62 
(chl,c = 1) 
19] —.benzoate....... (Cae (Oe §30.81 Pwornd (eth) JA91.$ foc sinc sien] ceciciae se fiascuaeee} vce] S| S |la-\et B4°, 288! 
{a)h’ + 72.2 
110] Lanthionine(D).. . .| d-8,8-Thiodialanine. 208.24 | hex pl [a]? 295 —Saia NPs tees ill forsee chars | Os one ds i i i i | di B4, 1618 
[HO,CCH(NH;)CH,],S —8.0(2.4N darkens i 
NaOH,c = 5)| 245 
Wi ea 02) 4 ie ees [HO,CCH(NH,)CH,],S. . . .} 208.24 | hex pl 282-950 Me aissrcregs| Seas nee acca i i i | i |di B4>, 1620 
chars i 
240 
V2 (L) .. atortetessaavts ([HO,CCH(NH,)CH,],S. .. . | 208.24 | hex pl [«)?? 293-Sd || kta aap| RS Bad as|acuseuia. i i i i |di B4°, 1593 
+8.6(2.4N darkens dilacs 
NaOH,c = 5)| 245 
113] —(meso)......... (HO,CCH(NH;)CH,),S. . . . | 208.24 | hex pl (dil BOGd © = Miers Al te avsvsierdace sl emmmtetatatare i i i i | dilalks B4°, 1620 
NH,OH) softens dilacs 
270 chli 
114] Lanthopine ....... COHENOE nse dtan ten 379.46 | pw 200° ©. eedecteed | k-vceccitae| eee eee chis C20, 
2715 
115|Lapachol......... Taiguic acid. Tecomine..... 242-28)l ye pr (ethior.bz)1 139.5) ieee ale. 2 cituc lease sore i soe alk s E12B 
pl (aa or al) 140.5 s aav 83 
4*' 252 (4.38), | (142-3) 
278 (4.28), 
331 (3.43), 
382 sh (3.17) 
116| —.5-hydroxy-..... Ci, 20,- 5005 Wiss ceetes 258-28) yend (bzorw) [IZ | bes cnus tlic oateates [eee o fs [UMew ae eee E12B, 
3170 
117|Lappaconitine.... . GSH UNI Os. eA yan 600.72 |hex pl (al) 223) fad MeeRe St. 4|. orn ccs [teeter i sof cis, 
(a]b* +27 (chl)| (215-6) 2899 
AMEOW 294 
(4.41), 251 
(4.17), 307 
(3.74) 
118| Laudanidine(d)....|C,,H,,NO,. ............. 343.43 |(MeOH) 184-$ Ji assenicct|nccavcles forscesce|ls ss] 8 || 6: |). ieee B217, 184 
{a} +93.5 
(chl,c = 1) 
19} 41) iene Tritopine. C,>H,,NO,. 343.43 | hex pr (al) 18425) oeecxee. ite nen dee | eee ate peth 6 B21, 183 
See 118 [a]i,”’ —94.8 con sulf 
(chl,¢ = 2) Ss- 
ye-red 
120) Laudanine........ di-Laudanidine. C,9H,,NO,.| 343.43 | ye wh pr (dil al | 167 itt chis B217, 184 
See ll8 or al-chl) » 
A"'225 sh 
(4.2), 283 
(3.8) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-360 = 


122 


124 


2128 
129 


130 


2131 


2132 


2133 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS 7 eS 


__saae | 
solvents 


Synonyms and Formula 


Laudanosine (d) 


Laudanosine(d). . . . | N-Methyltetrahydro- 
papaverine. C,,H,,NO,. 


C,,H27NOg,. See 121 


C,,H2,NO,. See 121 


see Dodecanoic acid, 
amide* 


see Dodecanoic acid* 
see 12-Tricosanone* 
see 1-Dodecanone, 
1-phenyl- 
see 1,4-Naphthoquinone, 
2-hydroxy-* 
. | see 1,4-Naphthoquinone, 
2(phenylamino)-* 
a(Dimyristoyl)lecithin 677.92 


222.38 


see Quinoline, 4-methyl- 

see Methane, bis(4-di- 

methylaminopheny]) 
(4-amino phenyl)-* 

see Methane, tris- 
(4-hydroxyphenyl)-* 

see Mimosine 

4-Hydroxy-4-methylvaleric | 132.16 
acid. Leucinic acid. 
(CH;),CHCH,CHOHCO,H 


(CH;)2CHCH,CHOHCO,H | 132.16 
(CH3)2CHCH,CHOHCO,H | 132.16 


. |a-Aminoisocaproamide. 130.19 
(CH3)2,CHCH,CH(NH,)CONH, 
D-a-Aminoisocaproicacid. 131.18 
(CH;)2CHCH,CH(NH,)CO,H 


(CH3),CHCH,CH(NH;)CO,H 
131.18 


(CH3)2CHCH,CH(NH,)CO,H 
131.18 


see Leucinamide 


173.21 


Color. 
crystalline 
form, ak Density 
specific rotation 
and J,,,, (log e) 


nd (peth), pr 
(al) [a] $° + 106 
(al, c = 1.6) 
{MeOH 231 
(4.20), 282 
(3.78) 

nd (al) 


cr (al) 
[a]b° — 105.4 
(al, c = 3) 


ta (al) cubes 


1350(1. 8), 
394 (1.65) 


(a]3* +7.0 


nd (al) F 292740 0.909438° | 1.466711° 
[a]3° + 28 (282-3) 
(chl,c = 10) with sub 
[a]2° +7.98 
(al) 


nd (bz), pr (eth-} 80-1 
peth) [a]}?5 
+10.7 
(w,c = 5) 
(oJ? + 26.1 
(1N NaOH, 
c=2) 

pl(eth-peth) 

rh (eth) [a]?° 
—11.3 
(w,c = 1) 
pr (bz) 


pl (al) [aJ%° 
+10.34 sealed 


If (w) AwPH =? 1.29338 
207 (1.82) 


hex pl (dil al) 
(a}%° — 10.42 
(w, p = 22) 
(alb* +17.3 
(20 % HCl) 


- |(CH;),CHCH,CH(NHCOCH;)CO,H 


nd (dil al) 
Aeneas 215 
(2.8) 


—,N-benzoyl-(d/) . . |((CH3)2CHCH,;,CH(NHCOC,H;)CO>H nd (dilal) 


|235.29 


1188.23 


- |((CH3)2CHCH,CH(NHCOCH,NH;)CO,H 


tetr (dil al) 


—(l) (CH;)2CHCH,CH(NHCOCH,NH,)CO,H 


188.23 


see Indigo white 


pl (dil al) [a]?° 
—35.2(w) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-361 


B21?, 185 


B21?, 185 


dilacs B27', 461 
con sulf 
s—red 


Am 74, 
158 
E13,5 


B3?, 233 


B3?, 234 
B3?, 233 


B4, 448 


B4, 446 


B47, 870 


B4?, 859 


B4, 451 


O 142 


2d ies onnadddédes 


2 144 


2.149 |a-Lipoic acid(d) ... 


152 


153 


2 154 


155 


2 156 |Longifolene(d) ... . 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


Synonyms and Formula 


see Glycine, N-leucyl-, 
Methyl sapietate. 
Cc; 1 H;,0, . 


. | see Pentanal, 4-0xo-* 


Fructosin. Laevujin. 
Levulosin. (C,H,.O0s), 

see Pentanoic acid, 4-oxo-* 

see Ethene, 1-chloro- 
2-dichloroarsino-* 

see Coumarin, 
5,7-dimethoxy- 

Citrene. Carvene. 4-Isoprop- 
enyl-1-methylcyclohexene. 


Cinene. Dipentene. C,oH.. 
See 141 
Cen: Peasy 24 <i bageanoncacd 


Coriandrol. 3,7-Dimethyl- 
1,6-octadien-3-ol. 


Color. 
crystalline 
form, 


and A,,,, (log e) 


ye nd (eth oral) | 185 
A* 256 


(MeOH or eth) |63-4 
[e]p — 190.4 
(al) [a] p —268 
(eth) 


amor [a] —52.1 


[a]}2° + 125.6 
(undil) 4'*° 220 
(2.41), 250 
(1.36) 

25° 220 (2.41), 
250 (1.36) 

(a}3° — 122.1 
(undil) A'"° 
220 (2.4), 
250 (1.1) 

154.26 |[a]2° + 19.18 
4243 sh 


CH,:CHCOH(CH;)CH,CH,CH:C(CH;), 


Bergamol. Linalyl acetate. 
Licareol acetate. 
C,2H2902. See 144 

Linalyl formate. 
C,,H,,0,. See 144 

Dihydromyrcene. 


Acetone cyanohydrin- 
B-d-glycopyranoside. 
Phaseolunatin. 


see Cyclohexane, 
1,2,3,4,5,6-hexachloro- 

see 9,12-Octadecadienoic 
acid* 

see 9,12,15-Octadecatrienoic 
acid* 

see Glycerol, |-mono- 
(9,12-octadecadienoate) 

6,8-Epidithiooctanoic acid*. 
Thioctic acid. 


. |3a-Hydroxycholanic acid. 


Ci4H 4003 LU 


Ci HisNO; 2 hese sto 


CEH ANOS tero cs 
CAHENOS eee ae 


C,,H2,NO). See l55........ 


2.4,5-Triphenylimidazole. . . 
see 5-Quimolinesulfonic 
acid, 8-hydroxy-7-iodo- 


(1.58), 272 sh 
(0.44) 
196.29 |[a]2° —9.45 


CH,:CHCH(CH;)CH,CH,CH:C(CHs); 


247.25 |nd (w, al or 
AcOEt) 
(a}$* —29.1 
(w, p = 5) 


206.33 |pa ye pl 
[a]35 +96.7 
{MeOH 333 
(2.18) 

hex If (al), pr 
(dil al or aa) 
[a]}2° +32.14 
(al) Ason sulf 
326 (3.53) 

sc (al or eth) 
{MeOH 252 
(2.58), 258 
(2.63), 263 
(2.55) 

nd (peth or eth) | 99 


376.59 


ye pl (eth), 
pr (al) 


nd (al, eth or bz)| 130-1 


[a]b® — 42.85 
(al,c = 1) 
{MeOH 245 
(4.12), 280 
(3.15) 

[a]i® +42.73 


296.38 |nd (al) 


| 
Density 
other 


1.03123? |1.5232?? B9?, 433 


B1,925 


1.47307° 


1.472779 


1.4746?° 


B1°,2012 


0.89517° |1.4544?! B2?, 153 


0.91535 |1.456?°- B2°,47 


0.76012° |1.43627° BI’, 1020 


B31, 197 


’ 
2575 


B21?, 136 


B21?, 394 


B212, 434 


B217, 434 


172 | Lycorine(/) . 


173 | Lycoxanthin 


. |(C.,H3s;NO3.HC1 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


aE Densi Pe ae 
sit n 


Synonyms and Formula 


Ci2H35NO; 


see Barbituric acid, 
5-ethyl-5-phenyl- 

5-Amino-2,3-dihydro-1 ,4- 
phthalazinedione. 3-Amino- 
phthalhydrazide. 


C,;H24N,0. 


C,5H24N20. See 162 


Lupenol. 2-Hydroxy-A?°?9- 
lupene. C3oH5.0. 


see Piperidine, dimethyl- 
CoH, ,NO. 


-|CioHig9NO. HCL. Seel65.... 


B-Bitter acid. B-Lupulinic 
acid. C,,H3,0,. 


see Xanthophyll 

see Flavone, 
3’,4’,5,7-tetrahydroxy- 

see Pyridine, dimethyl- 

C,7H34N206 


Lycopin. Neolycopene. 
CyoH 56° 


Amarylline. Narcissine. 
CisHi7NO,. 


CoH 560. 


CisHi6N202. 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


cr(+1w, ace) 
[a)}}-5 —11.4 
(al) 

cr(w + 1.5) 
[e]lp = —9.4 
(w) 


ye nd (al) 
A** 240 (3.9), 
280 sh (3.6), 
290 (3.7), 
350 (3.65), 
AM 2354.1); 
320 (3.8) 

nd (ace- MeOH) 
(a]® +197 
(chl) A*' 278.5 
(3.95), 294 
(3.63) 

hygnd 
[a]#° + 82.4 
(w.c = 3) 

nd (peth), rh 
pr (ace) 

nd (al or ace) 
[a]®° + 27.2 
(chl) 4%! 206 
(3.40) 


426.74 


169.27 |rh (peth) 
(a}}” —20.35 
(al) 

pr (aq al) 
[a]p — 14 (w) 


205.73 


148-50 


198-203d 
(anh) 


414.59 | pr (MeOH) 
A*' 228 (4.15), 
280 (3.79), 


338 (4.01) 


566.61 | amor [a]p 


+31.5 


277.24 |[al2° —48 (w) 

536.90 |red prornd 
(peth or 
CS,-al) 

A** 412 (4.9), 
433 (4.9), 
460 sh (4.7), 
(all cis) A®* 
418 sh (4.8), 
442 (5.1), 
473 (5.3), 
504 (5.2), 
(all trans) 

287.32 |pr (al or Py) 
(oJb° — 129 (al, 
c = 0.16) 
MeOH 233 
(3.54), 293 
(3.68) 

552.93 |purple or red br 
nd(CS;), 
(bz-peth), red 
pl (bz-MeOH) 
4°52 473, 507, 
547 


268.32 |If or hex sc (w) 


[a]é° +40 (Py, 
c =0.5) 

Asa NaOH 993 
(4.3), 238 
(4.31), 310 
(3.96) 


118 


111-4 


- |HO,CCH,CH(CO,H)NHCH,CH(CO,H)NHCH,CONH, 


227-9d 


168 


C-363 


Isso 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Solubility 


other 
w Bee solvents 


B257, 389 


B21, 28 


B21?, 29 


B21?, 27 


B7?, 856 


peth, chls | C53, 
9266 


H46, 60 


dilac, 
dil alk v 

chl v" 
peth 6 
CS,s 


B30, 81 


B27?, 547 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Be Las Density 
BOSSDESS 
solvents 


—|Lysidine.......... see A?-Imidazoline, 
2-methyl- 
Q 175) Lysine(L)......... L-a,e-Diaminocaproic acid. |146.19 |nd(wordilal) |224-5d |........] cece eee|eeeeeuee 
H,N(CH,),CH(NH,)CO,H (a]%° + 14.6 darkens 
(w,c = 6) 210 
Q 176| —,dihydro- H,N(CH,),CH(NH;,)CO,H.2HCI | (al-eth or aq DOTS 25 2 | here cpencti| an cretarsseters il arecbena hens 
chloride(L) iat et HC) [a}?? (193) 
+ 15.29 (w) 
177|—,N*-benzoyl-(d/) . | H,N(CH2)4CH(NHCOC,H;)CO,H |nd (w) DES sliced ratate peneipieysterevell late, Seuetare 
Heese (235- 
249) 
178|—,N*-benzoyl-(d/) . | Cs H;CONH(CH,)4CH(NH,)CO2H |cr(w) 268, (254) jl \corecopeves ah] tin ayavolsyevenn|| one eearsraners 
250.30 
179} ——(L)....-..... C,;H;CONH(CH,),CH(NH2)CO2H | If (w) [all? DMO 5 gta zs sere ataas ef) exvavrete there anstavetatetene 
250.30 | +20.1 (aq 
HCl) 
——1 Te yxitols aij. 6s eae see Arabitol 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Color. 
crystalline 
form, 
specific rotation 
and A,,.. (log e) 


Synonyms and Formula Ref. 


B4’, 857 


B4?, 857 


B9?, 193 


B9?, 193 


B9?, 193 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, mp. Density ‘iy Ref. 
wt. | specific rotation Cc other 
and A,,,,, (log e) ace) bz solvents 
Malachite green 
—| Malachite green, see Methane, bis(4-di- 
leuco- methylaminophenyl)- 
(phenyl)- 
Q m1 |Malathion........ $(1,2-Dicarboxyethyl)-O, 330.36 |ye-br 2.85 1S6—7°-7o 120762" | 12496027: lisdrae er eset oe |! 80 i|lsenis cates s C48, 
O-dimethyldithiophosphate. 6d 5572 
Q m2|Maleic acid ....... cis-Butenedioic acid*. 116.07 |mel pr (w) 138240 he eo estas 159079) RSet v}v]s |v |i |consulf, |B2?,641 
HO,CCH:CHCO,H 2 210 (4.14) (131) aas 
chli 
SCP 3 | —AnnVOridess .ot, llc sia cles tuereieleis ep erete siete ogy. 98.06 |nd(chloreth) |60(56) 197-9 1.314°%  |iaecctee Seat | see Se ley (CALS B17?, 445 
2'8° 208 (3.90), 82!4 d’ lig 6 
290 (1.11) 
Q m3! |—,diethyl ester . . . . |Ethyl maleate. 172.19 |A"'250sh(2.7) | —8.8 223769 1.06622° |1.4416?° i s SF. ||... ee dete are B2?, 1923 
C,H;0,CCH:CHCO,C,H; 105-6'* 
Q m3? |—,dimethyl ester .. | Methyl maleate. 144.14 |"! 205 (3.90) -19 120276? T216062° [1.441629 Sos Pe, oe ligi B2?, 1921 
CH,;0,CCH:CHCO,CH, ’ 102!’ 
m4 |—,diphenylester .. |C;H;0,CCH:CHCO,C,H, . |268.27 |pl (lig) 73 22679. +s Reese . eee a i|vf{vf{vfv {chiv B6, 156 
—|—,hydrazide...... see Pyridazine, 3,6-dioxo- 
1,2,3,6-tetrahydro- 
Q m5 |—,imide ......... Maleimide. 97.07 |pl (bz) 93-5 BUD Wisencebe Powmac cnx S i's fs: nc, Pera aeo ees B21?, 311 
A" 216 (4.13), 
230 sh (3.70), 
280 (2.64) 
Q m6 |—,—,N-ethyl-..... C.sH,NO,.SeemS5......... 125.13 |cr (bz) 4" ASS Choe ac i eaer sire tele, [nc pateisos OPM WM |ccoke tere [aeaetenten ss B21, 399 
217 (4.10), 
224 sh (4.03), 
310 (2.71) 
Q m6! |—,—,N-phenyl-... | Maleanil. C,,H,NO,. 173.17 }yend (bz-lig) |90-1 1 (oF aE | Irae Se Pa COR OEM ee low Tehky B21, 400 
Seem5 A°y 205 (3.98), CS,6 
220 (3.97), 
275 (3.48) 
m6? |—,monoamide.... | Maleamic acid 115.09 {If (w) eS MO al Pte cicreics | MSRCIMeiS See AR eioees vy Pst tar hah) tehls B2?, 1927 
HO,CCH:CHCONH, (d 153) 
m6*|—,bromo- ........ HO,CCH:CBrCO,H....... 194.98 |nd or pr 140-1 Ca 9’ | eS Sn ae Wo ve We We cbells-.. | Ree eee B2?, 1929 
(rapid 
htng) 
136-8 
(slow 
htng) 
m6‘ |—,chloro- ........ HO;CCH:CCICO,H.-. ss... 150.52 |pr (eth-chl) 108} ae eA et [Fe silt veali2v. Phas) | Po ad's B2°, 1928 
(114) chl 6 
pethi 
m7 |—,—,diethyl ester . |C,H;0,CCH:CCICO,C>Hs. |206.63 |............. eee e eee 2356d 10174129. |= ie ihe le a | 2 ee Ue EI a B2?, 646 
2522 
m8 |—,—,dimethyl ester |CH;0,CCH:CCICO,CH; .. ]178.57 |..........000 [eeeeeeee 106;538) A) 0:27'752> <r tertate tree Mak Lae Pca bc i B2?, 646 
m9 |—,dichloro-....... HO;CECCCIGCOLH ena. 184:962ind (igoreth)) | |'119220)9 i Few dll coe «: [eee => Velinse tose ioce tee Chl, ©S5 1) | B2.753 
2°218 sh 
(3.7), 242 
(3.8) 
Q m10 |—,dihydroxy-..... HO,CC(OH):C(OH)CO->H . | 148.07 |pl(w +2) PSSi(arh) Pe erate sss ett pots? fleta’staleetes 6 ]s OW tare fia ve MeOH 6 |B3?,346 
AwpH =5.8 291 
(3.7) 
Q m11|—,dimethyl-, Pyrocinchonic anhydride. 126.11 |plorif(dilal) |96 223 12107382 Sees a el Laake) oe chi v B17?, 450 
anhydride C.H,.O;. See m3 10512 0.909123) 
Qm12|—,methyl-........ Citraconic acid. 130.10 |tcl pror pl QS=B iB) We ba e.0.0 1617 \e2eeeas Villenel Olas ay | chlo B27, 652 
HO,CCH:C(CH;)CO,H (eth-bz), nd CS, i 
(eth-lig) 
Qm13 |—,—,anhydride . .. |Citraconic anhydride. Bi02,09 iP Pat eitcte tes s:e cece 7-8 21348 NE 24695" [LA710F4 Cave eS ers) fs. fue ote B177, 448 
C;H,O;. See m3 99— 
100'5 
m14|—,—,diethyl ester . | Diethyl citraconate. P8621 IH A230 Sh WNarte siecle 23.6 1.049132° |1.446762°] 6 | s | s |...]...]aas B2?, 653 
C,H;0,CCH:C(CH;)CO,C,H; (3.4), 263 sh 1207° 
(2.0) 
m15 |—,—,dimethyl ester | Dimethyl citraconate. 158.16 |A*' 233 (3.37) Cat See 2VOLSTAS » 151 1532°. |1.445793922 | SMes> | sje) |). Saas B2?, 653 
CH,0,CCH:C(CH;)CO,CH, 92.8'° 
m16 |—,phenyl-, CisH.O,. Seem3.....-.... 174.16 |yend(CS,) A es rots FPR iS hac ce each ees s i) | et Al eee chlsCS,, |B17?, 481 
anhydride lig 6 
—|Malonanilic acid see Malonic acid, mono- 
amide, N-phenyl- 
Qm17|Malonicacid..... . Propanedioic acid*. 104.06 |tcl (al) AMOH 135.6 BE1AO®  |VGT9ES bir cerara acces is A SPP sled | Py Vv B2?, 516 
CH,(CO,H), (not max) dsub 
228 (2.34) 
Qm19|—,diamide....... Malonamide. 102.09 |mcl st pr (w), PT TPS SS We eacs civ sod Ueaevetasere eter] syeye.aravexene Cy ale A, Heb al Serer econ B2?, 530 
CH,(CONH,;), unst tetr 2.5 (st) 
Qm20 |—,—,N,N'- Malonanilide. 254.29 |nd (al) DO ots Siciosa chet detnievessieters: Miveiaveieree.3 i iv" Pdek. | Vv laas B12’, 167 
diphenyl- CH,(CONHC,H;s), 
Qm21 |—,dibutyl ester. . . . |Dibutyl malonate. 21628: | Sha raced esperar —83 2512789) 1:98242° 15426229 1a st) 7521S: | es elas B2?, 528 
CH,(CO,CH,CH,CH,CH;) ic fy fea 
m22 |—,dichloride...... Malonyl chloride. T8O:95) | AP'o*280(2:76), |e. - -« 587° 1.45092° |1.46392° | d* | d* | s |...]...]AcOEts |B2?,529 
CH,(COC)), 293 (2.64), 
304 (2.57) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, mp. 
wt. specific rotation Cc 
and A,,,, (log e) 
Malonic acid 
Q m23| —,diethyl ester... .| Ethyl malonate. Malonic 160 eet 235 —48.9 
ester. CH,(CO,C,H;), (1.70) 
Q m24| —,dimethylester . .| Methyl malonate. ESQ) circistie arog! teie.e —61.9 
CH,(CO,CHs)2 
Q m25|—,dinitrile ....... Malononitrile. Methylene 66.06 | 1” 267 (0.5) 32 
cyanide. Dicyanomethane. 
CH,(CN), 
m26|—,dipropylester. . .| Propyl malonate. 188.23 | glass —77.1 
‘CH,(CO,CH,CH,;CH;), 
m27|—,monoamide, N- | Malonanilic acid. 179.18 | cr (w, eth, al) 132 
phenyl- C.sHs;sNHCOCH,CO,H 
Q m28| —,monoamide Cyanoacetamide. 84.08 | pl (w) 121-2 
mononitrile H,NCOCH,CN 
m29|—,—,N-phenyl-. . . | «-Cyanoacetanilide. 160.19 | nd (al) 199-200 
CsH;NHCOCH,CN 
m30|}—,monochloride | Carbethoxyacetylchloride. | 150.56|.............}e00-000. 
monoethyl ester CICOCH,CO,C,H; 
m31|—,monochloride GCICOCH, CO;GHs 1... :..10-1 TAG SAM tee aes sare eilsiotiaaiels,& 
monomethyl ester 
Q m32|—,monoethylester | Ethyl cyanoacetate. NAS EL Zaletcute stercistciwrscss —22.5 
mononitrile NCCH,CO,C,H; 
m33}]—,monoethylester | C,H, >N,.2HO,CCH,CO,C,H; ~=........-+-s- 144 
piperazinium salt 350.37 
Q m34| —,monomethyl Methyl cyanoacetate. OO OO nes oceans asm —22.5 
ester mononitrile NCCH,CO,CH, 
Q m35|—,mononitrile . ...| Cyanoacetic acid. 85.06 | dlq dimorphic | 70-1 
NCCH,CO,H cr A" 208 
(1.6) 
m36|—,piperazinium C,H, oN2z.CH(CO,H),..... LOO2QON Memiscrrt saci 180d 
salt 
Q m37|—,acetamido-, CH;CONHCH(CO,C;H;),.| 217.22 | cr (al or bz- 95-6 
diethyl ester peth) 
m38|—,acetyl-, diethyl |CH3,;COCH(CO,C,H;), ....| 202.21 |.........e00c)e0-seeee 
ester 
m39|—,allyl-.......... 3-Butene-1,1-dicarboxylic 144.14 | tcl (eth) 105 
acid*. 
CH,:CHCH,CH(CO,H), 
Q m40| —,—,diethylester .] CH,:CHCH,CH(CO,C,Hs),| 200.24 | ............-]eeeeeeee 
m41|—,amino-, H,NCH(CO,H),.H,0..... 137.09 | pr(w +1) 112d 
monohydrate 
m42|—,—,diethylester .| H,NCH(CO,C,H;)........ AT SADY AER tetas xi0.bheil sereqenseeecs 
Q m43|—,benzoyl- Ethyl benzamidomalonate. | 279.30 | nd (peth) 61 
amino-, diethyl C,H;CONHCH(CO,C;H;), 
ester 
Qm44| —,benzyl-........ C;H;CH,CH(CO,H))...... 194.19 | pr (bz, eth, 121-2 
chl-peth) 
m45|—,—,diamide..... CsH;CH,CH(CONH,),....| 192.22 | nd (al) 225 
0'm46)—,—, diethylester’./| C7H,CH,CH(CO,C,Hs5),..<|250.30)) «chicesic ee cece] enmiee nan 
m47|—,—,dinitrile..... Benzylmalononitrile. 156.20 | pl (al), nd (w or | 91 
CsH;CH,CH(CN), lig) 
m48 | —,benzyl- Benzyltartronic acid. 210.19 | pr 147d 
(hydroxy)- CsH;CH,COH(CO,H), 
m49|—,benzylidene-....| C;H;CH:C(CO>H), ....... 192.18 | pr(w) 195—6d 
Qm50|—,—,diethyl ester .| CsH;CH:C(CO,C,H;), ....| 248.28 |............. 32(27) 
m51|—,—,monoethyl Ethyl «-cyanocinnamate. 201.23 | (i) oil (ii) 51 
ester mononitrile Ethyl benzalcyanoacetate. (ii) nd (al) 
CsH;CH:C(CN)CO,C,H,; 
Qm52|—,—,mononitrile. . | Benzalcyanoacetic acid. 173.17 | cr (al) 183 
a-Cyanocinnamic acid. 
Cs.H;CH:C(CN)CO,H 
m53|—,bromo- ........ BrCH(CO 3H) jp riccwsse cee 182.96 |nd (eth), pl 113d 
(ace-bz) 
Q m54|—,—,diethyl ester .] BrCH(CO,C,H;),......... 239,07 mic corerre eee —54 
Q m55|—,butyl- ......... 1,1-Pentanedicarboxylic 160.17 |pr (w) 104-5 
acid.* 
CH;(CH,);CH(CO,H), 
Qim56)=—,—diethylester™. |\CH,(CH.),CH(CO3C.H:), +|216:28) | sees +. sale dene 
m57|—,—,monoethyl Ethyl «-cyanocaproate. 16923 sve Same 0 iheaasoees 
ester mononitrile CH;(CH,);CH(CN)CO,C>H, 
2 m58|—,sec-butyl-, 


diethyl ester 


CH;CH,CH(CH,)CH(CO,C,Hs); 
216.28 


Density 


199.376° 1.41397° 
9622 
181.476° 
78.415 

218-976° 


1097° 


1.05513° 


1.5283° | 1.413487° 


1.19102° | 1.414634 


1.420617°| ... 


229750. 1.00973° 


113"? 


170-80d 
75-715 


1.06543° |1.41757° 


120!” 
> 180d 


308—125d 
180'° 

(i) 118°+ 
18815 


(i) 1.0762 | (i) 1.5033 


235-4076° 1.4250?° 
(Wed 

230-3734 |0.953725 
128-975 

245—507°?}0.988'5 
105° 


1.42627° 


1.42487° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-366 


- ra othe 
pa solven 


Solubility X 

Ref. 
r 
ts 


B2?, 524 
B2?, 522 


B2?, 535 


B2?, 528 


B12', 208 


B2?, 534 


B12?, 167 


B2?, 529 
oho | ava | aaa B2', 252 
«ste ereca'| Serna B2?, 531 


.| NazCO;s | B37, 485 


B2?, 658 


B2?, 658 


B4?, 890 


B4?, 890 


B9?, 185 


B9?, 619 


B9, 869 


B9?, 620 


AcOEt s 
lig 6 


B9, 870 
B10, 515 


AcOEts 
CS,, chl 


B9?, 638 


B2?, 538 


B2?, 538 


B22, 588 


B2?, 588 


B2?, 588 


B2?, 590 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS 1. saa 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and A,,,, (log e) 
Malonic acid 
m59|—,chloro- ........ CIGH (GOSH) stir sinks cite 138.51 | pr(w) 
Q m60|—,—,diethylester . | Ethyl chloromalonate. 194.62: |}. sterersa Gaon. < 
CICH(CO,C;H;), 
Q m61 | —,(3-chloro- CICH,CH,GH,CH(CO,C2Hs), Ss |x cw esaeseass. 
propyl)-, diethyl 236.71 
ester 
Q m62/—,cinnamyli- Cinnamalmalonic acid. 218.21 |dk yend 
dene-(trans) CsH;CH:CHCH:C(CO,H), 
m63|—,1-cyclo- 1-Cyclohexenylcyanoacetic |165.19 |nd (bz) 
hexenyl-, mono- acid 
nitrile 
IOS = PCM RV Ea) | Uhre. s afsis ce Mints nate erent ve ee 6 al 2AL SZ We sceranettanie ae 
diethyl ester 
Q m65|—,2-cyclopenten- | ......... 0.0.00. c cee ee eee 226.28), Wa tekiene eee 
yl-, diethyl ester 
m66|—,cyclopentyli- =f... eee eee eee 226.28 il. faterelalt tee cole 
dene-, diethyl ester 
Q m67|—,dibenzyl-, (C.H; CH), C(CO,C3H3), 2.340142) ed. ote. «3 
diethyl ester 
m68|—,dibromo-, Br,C(CO,CLHg)piisaee ss es S797 xtee die ake el eaneisrs 
diethyl ester 
Q m69|—,dibutyl-, (CH CH{CH.CH;,),C(CO,C,H.), eiuaenencickiac 
diethyl ester 272.39 
Q m70|—,diethyl-........ 3,3-Pentanedicarboxylic 160.17 | pr (w or bz) 
acid*. (C,H;),C(CO,H), 
Q m71|—,—.,diethylester .|(C,H;),C(CO,C,Hs),...... ZIG 284 i\;. tartar Paracas: +. 
m72|—,—,monoethyl (C,H;),C(CN)CO;,C,Hsg. .. /|169.23'|)...c0..0e000. 
ester mononitrile 
m73|—,—,piperazinium | (C,H;),C(CO,H),.CyHioN2 | 246.31 |..........05- 
salt 
—|—,dihydroxy-..... see Malonic acid, oxo-, 
hydrate 
m74|—,dimethyl-, (CH3),C(CO,C,H.),....... 18823) estas a Satetee.e 
diethyl ester 
Mp5 l= 42 A-dinitros |, jiLjaheaqen canbe temyaye aye wd 326.27 | pr (al) 
pheny)l)-, diethyl 
ester 
Q m76| —,(ethoxy- CoH -OCH:C(CO,C{He) (216.24) |). .mcatteiarees <6 
methylene)-, 
diethyl ester 
Q m77|—,ethyl- ......... 1,1-Propanedicarboxylic 132.13 | pr(w +1) 
acid*. CH;CH,CH(CO,H), 
Q m78| —,—,diethylester .| CH;CH,;CH(CO,C;Hs), ...| 188.23 | ............- 
m79|—,ethyl(iso- {GH.) -CHC(GH.) (CO, CaN) aoe ie urterrs eee cthis« 
propyl)-, diethyl 230.31 
ester 
m80| —,ethyl(methyl)- . .| 2,2-Butanedicarboxylic acid* | 146.14 | pr or nd (eth) 
C,H;C(CH;)(CO,H), 
Q m81|—,ethyl(phenyl)-, | CsH;C(C,H;)(CO,C2Hs)2..| 264.33 |..........55- 
diethyl ester 
m82 |—,ethylidene-, CH3CH:C(CO,C;Hs)2 ..... 186.21 |A*'225 (3.75) 
diethyl ester 
m83 |—,(formyl- Diethyl formamidomalonate. |203.20 |pl(MeOH) 
amino)-, diethyl HCONHCH(CO,C,H;), 
ester 
m84|—,heptyl- ........ 1,1-Octanedicarboxylic acid*.| 202.25 |pr (bz-peth) 
CH;3(CH;)¢CH(CO,H)>, 
m85 |—,hexadecyl- ..... Cetylmalonic acid. 1,1-Hepta-|328.50 |nd (lig), lf (aa) 
decanedicarboxylic acid*. 
CH;(CH;),sCH(CO,H), 


m86|—,—,diethyl ester . |CH3(CH,),;CH(CO,C,H;), | 384.61 |amor 


m87| —,hexyl-, diethyl 1,1-Heptanedicarboxylic DAG BE |. Louie cte tes tio 


ester acid. 
CH;(CH,);CH(CO,C;Hs), 
Q m88 |—,hydroxy-....... Tartronic acid. 120.06 | pr (w +1) 
HOCH(CO;H), 
m89|—,—,diethylester .| HOCH(CO,C,Hs)........- VIG VTA, eae siac erase 
m90|—,—,dimethyl ester} HOCH(CO,CH;),......... 148.13 |cr (eth-peth) 


Se ae 
ue. Le Density 
other 


133 (: ed a a Ces es B2?, 537 
Bie cabs sees 1.20403° |1.43277° B2?, 537 
Se Sane | Cae | aes 1.44297° B2', 278 
212d fin FUGA A tA i anda B9?, 649 
NOD=10) = = opeth secs tated fo aca abeta [Miers ears ekg B9?, 560 
SN SEIAstetata 163—5S?° | 1.028119 | 1.447875 B9?, 526 
Shoe. SE 1.05073° |1.4536?° B9?, 559 
RAR kos 1.06162° |1.47242° B9?, 559 
14 1°0932° ) [RHR DNA i B9', 408 
Se iesier sh] LOOT OOG Ite eae arsiats, nistelarovrate i B2?, 539 
Fe CID B2?,614 
Teg A |) Area ailhoneeace. 4 Pare B2?, 593 
» baates B2?, 593 
pier avgze. cele | LL ae Me eet ts B2?, 594 
i St Mel SEA cicnes Geran eric: 405 i Am 56, 
150 

—30.4 B2?, 572 
SIG | o) |Nuvarsialetecsse|| Yo mnorietoumeaney ||| Sierveateteye i B9', 378 
eertists ye [LIF—O1LG lected B3?, 300 
104112) | 160d. . «0.5850. | HIRO i B2?, 569 

(anh) 

8 cnet 207-9755 | 1.00473° | 1.4166?° B2?, 570 
PR CTO Cn? oe Make | pera py as 1.428075 B2, 706 
T2250 le AB ea | ate Rn ds | eet B2?, 585 
6.55- (Sere 170'° 1.0713° | 1.489675 B97, 630 
Be iaictoraiets 115-817 |1.019437 |1.4308!7 B2?, 654 
48=9)  ET3=4e* a ek stent. ata eters i B4?, 891 
DG SE 8.0) encarta | eo sclece rail etaraien nits i i B2?,610 
je 4 oo em ets Ee 225) ee ee ee i aici L B2?, 627 
@i25.1 1238240 | fu.08..4: 1.4433° B2', 299 

(ii) 12.7 

Loimenees 268-70 |0.95773! | 1.4278?! B2?, 604 

14315 

NSG280" [BUD 9) | Peniatteniatel epninn see B3, 415 

(rapid 

htng) 

141-2 

(slow 

htng) 

(anh) 

—2.5 RSLS DAS Err ok serezersi| hosts B3', 148 
AS ce) CRT 225% OD) Are angst Lint so imac s |B3°,905 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, me bp. Density Ny Ref. 
wt. specific rotation Cc c other 
and A,,,, (log «) ace) bZ| solvents 
= P | ee aga 
Malonic acid 
m91}—,(2-hydroxy- |... cect een ewer eee 212225 payers wt. |” |iepuniteetes.-- 1993° AES Rall OMe ee emre (ees a i|acallococe =: B18?, 322 
cyclohexyl)- (195?°) 
lactone, monoethyl 
ester 
Q m92|—,hydroxy- a-Isomalic acid. 134209 | fen tcterssecnesr ss. 142d U7Od.% = jiistnaeest. |tvcmldgnts Ae ie ABD As socio cn anc B3, 440 
(methyl)- CH,;COH(CO,H), 
m93|—,isobutyl-....... (CH;),CHCH,CH(CO,H), . | 160.17 | cr (bz) 115d (0 eae | eee oo al poe ae V.:|, Vi | Monell © oil ieee B2', 284 
(108) 
Q'm94|==.— diethyl ester «| (CH;),CHCH{CH(COC.Hs). ewe cee tell owoinee es 255 0:98042%" 111.4236280 |x vol valle eee chls B2, 683 
216.28 119- 
201° 
Q m95|—,isopropyl-, (GH), GHCH(COjJG Hea) ais | 2O2t209| be ateternaictedate a1s 10) se epchorere, val lejthl 0.997072 |1.41887! | 6 .|chls B2?, 586 
diethyl ester 107-918 
m96|—,isopropylidene-. . | (CH3).C:C(CO,H),........ 144.14 | cr (ace-chl) 170-1 Ok Weta Worcs ress. .{alkvchli |B2!, 312 
m97|—,—,diethyl ester . | (CH3),C:C(CO,C,Hs)2..... ZOO: 24 re sencvctsvets. osers nie all) -sracepeiarars 175-8 1.0282}® |1.4486!7 B2?, 661 
140-17° 
Q m98|—,methyl-........ 1,1-Ethanedicarboxylic acid*.| 118.09 |nd(AcOEt-bz),]135d sf... . sae V.45520%) | seca aie Vv 6 B2?, 562 
Isosuccinic acid. pr (eth-bz) 
CH,;CH(CO,H), 
Q m99|—,—,diethylester .| Ethyl isosuccinate. 7420 ASE ORI 68) 1. crareareie 201 11022529 011/41262° eo s B2?, 563 
CH,CH(CO,C,H;), (2.0) 94'° 
m100|—,—,dimethyl ester] Methyl isosuccinate. VAGIUAS [De ee ciace tases cis theatre 176.576! | 1,097732° |1.41282° | 6 s B2?, 562 
CH,;CH(CO,CH;), 
m101|—,(3-methyl- Ethyl isoamylmalonate. 23031 Wars wie ce tatere teil ware esas 240-27°° | 0.95802> |1.425525 | i Wiss edhe Guenstaleneiae B2?, 599 
butyl)-, diethy! (CH;),CHCH,CH,CH(CO,C,H;), 137.50" 
ester 
m102|—,nitro-, mono- Cyanonitroacetamide. Ful- | 129.08 | pr (al) PAS EXD [snc eeprom ded c sapere s i B2', 258 
amide mononitrile | minuric acid. (136— 
NCCH(NO,)CONH, 49) 
m103|—,octyl- ......... 1,1-Nonanedicarboxylic 216.28 | pr (bz-peth) 116 Rael asco FU BER Oy [Pa ater oH sil s* B2?, 613 
acid*. 
CH,;(CH,),CH(CO;H), 
Q m104| —,oxo-, hydrate ...| Mesoxalic acid. Dihydroxy- | 136.06 | dlq nd (w) $2031 | Ass ccitvere.« « P ayabosile sls, crate c Ve} OV dV SW enualll clef ee B3?, 472 
malonic acid. 
(HO),C(CO,H), 
© m105| —,—,diethylester .| Ethyl mesoxalate. 174.16 | pa ye gr oil ca —30 |208— 1.14193° 11431022 | val) (Sus) eee B3', 267 
OC(CO,C;H;), 10?2° 
10519 
m106|—,—,diethylester | Ethyl dihydroxymalonate. 192.17 | pl (bz) 57 CALDOO. Na sists oecd tills cmoatetns = s s|s B37, 474 
hydrate (HO),C(CO,C>Hs), 
m107| —,—,diethylester, | Ethyl isonitrosomalonate. 18917 ns oskinge ames RRSd. os trp 1.182138 |1.4544'8 | i v | s | os c,alks| B3?, 475 
oxime HON:C(CO,C;Hs), opie 
Qm108]—,pentyl-, diethyl | CH3(CH,),CH(CO,C,H;), |230.31]............-}...eeeee 134-6!* |'0.96522° | 1.42532° | 1 | ¥ | V |i cco) ciel peters B2?, 597 
ester 
m109| —,(3-pentyl)-, Ethyl! sec-amylmalonate. AZOS 1s Nae eeie the cscs ligt are eaves y(n | eee 1.429129 | i | vot yl ceeiiieeiet eee B23, 1781 
diethyl ester (C,H;),CHCH(CO,C,Hs), 
© m111| —,phenyl-, ©. H-CH(COlG {Hes en. D362 Tita steemeeete tra ites 16-7 2056d 1.09503° |1.49777° | i S|} salle creer enema B9?, 615 
diethyl ester 1681? 
m112] —,—,dimethyl ester] C;sH;CH(CO,CH;), ....... 208.22 | cr (lig) 51 T45=725 || scctose te -o-s-atll ya vonos shoe 9 galysve.esl MueSeaullee S Reaee eeeae B9?, 615 
m113|—,—,dinitrile..... CCH. CH(CN) a. seen: 142.16 | cr (dil al) 70-1 15237 ciowve etc vais ated 5 |eVeulh Ge lmaroeel eters B9?, 616 
m114/ —,—,monoethyl Ethyl phenylcyanoacetate. TS9s22io = Wh cicraidherstont 2756d 1.09120) |it-SO1222 |) a viv B9?, 615 
ester mononitrile CsH;sCH(CN)CO,C,H,; 165° 
m115|—,(phenyl- Ethyl anilinomalonate. 251.29 |cr (al or lig) AS) OD eee ie calls casenr ttt ceomereretete i v | CS,, chlv | B12', 271 
amino)-, diethyl Cs;H;NHCH(CO,C,H:s), 
ester 
m116|—,phthalimido-, |... 2... ee ee eee 305.29 | pr (al) TA 0 Werccerareg alh-aate email ctemeenererets é viv B21', 379 
diethyl ester 
m17|—=,4-phthalia 9) | oeciec se tegedescices ce unn 361.40 | nd (peth) AG 0) tas | Bente eal seme cians i viv B21, 489 
midobutyl)-, 
diethyl ester 
m118}—,propyl- ........ 1,1-Butanedicarboxylic acid*] 146.14 | pl (bz) 96-7.5 Oi meerag | ee D6 bb eee v é B2?, 581 
CH;CH,CH,CH(CO,H), 
mid) -—-—, dicthyliester | (CH, CH CH, CH(COlG{ Ht) 412022251 |.; ditecteiste 4 ail sisieeie oes 221- 0:98732° | 1.419729] 5.1 iv}, yy |) «.-64| erste nae B2?, 582 
1.57967 
114? 
—| Maltobiose ....... see Maltose 
—| Maltol........... see 4-Pyrone, 3-hydroxy-2- 
methyl- 
m 120) «-Maltose, Glucose-4-«-glucoside. 342.30 | nd (abs al) 1O0=5 © | avett Rreeace alll dvsis. aca Breil weraaraarateee Ss 1 |) iaanepaeperete B31, 386 
(pyranose form) Maltobiose. [«]p + 140.7 
anhydrous (w,c = 10) 
Qm121} —,monohydrate. ..| C,,H,,0,,.H,O. Seem120 .| 360.32] nd (w), [a]2° 102-30 eee tet 13540: 1) eareseteveneve vi} O | i} chi) eee B31, 386 
+111.7 
— +130.4 
(c = 4) (mut) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log &) 


Solubility 


Np | sonny | 
other 
BEESEE 


Mol. 
wt. 


Synonyms and Formula Density Ref. 


Malvidine chloride 


Q m122)| Malvidine Syringidine chloride. 366.76) thtaorpr 5) 30010 My LEC Ate 32 |<. coe ROR CASI OM EIB. cell arcit B18?, 247 
chloride C,5H,,ClO,. (al-aq HCl (red) 
= lw) Asi-xei 
560 (1.77) 
—| Mandelicacid..... see Acetic acid, hydroxy- 
(phenyl)- 
—| /-Mandelo- see Neoamygdalin 
nitrile-B-gentio- 
m123 itane........ 3,6(1,4)-Anhydro-D- @amor 46-7 fee ce PEARLS... ee VIG SIGE AL ||. 2. | cre ea B1', 284 
mannitol. (ii) pl (ii) i 
[«]2° — 26.2 (w) 
—|Mannite.......... see Mannitol 
Q m124| Mannitol(D)...... D=Mannite sect so. cicjaactcee 182.18 | rhnd or pr(w) | 168 2953-5 1.4892° | 1.3330 A ere ee ed Py 6é B1°, 2392 
[«]2° —0.49 (w , sub 130 
M125}—(DL)..« sedec06 2 a-Acritol. C5H,40,. 182.18 | cr (al) MGR Se Are Ei hratetewcdics on SES SPH Slates rail 8 tarc!l/ wins] sat eee B1°, 2405 
Seem124 
mi26)=(Z) 23 200. seas ss L-Mannite. CoH, 40¢. 182.18 | nd (al) OSH 42 ee cris olde Rind dle scle sis arg v| 6]...]...]...] MeOH & | B13, 2405 
Seem124 
m127| —,hexanitrate(D). .| Manexin. Nitranitol. Nitro- | 452.17 | nd (al), [«]23. 112-3 120 exp) }.1.87° |) | reat Le Ssthheh 652) SS | aas B1°, 2404 
mannitol. CsHgN,Oi3- +46.8 1.604° 
Seem124 (CICH,CH,Cl, 
c = 0.33) 
—|—,1,4:3,6- see Isomannide 
dianhydro-(D) 
m128} Mannoheptose-(d, «)| .........00000 cece eeeeees 210.19 | nd (al), []%° 134=5) 1) SHR Bll ierowih etl ectnoens Vin PeOk | eccell obo ested | seekers B31, 361 
+85to +68.6 
(w,c = 10) 
(mut) 
HM 29'—(d, By, MODO-— |. |e kin tee Meneses es 244.20) er(ws1);{o]2°'83, “Galyoe sere PE RED 2 | a ceeetnen SH SOAR «| on | UR RORT B31, 362 
hydrate +45.7 
gS 2 Mianmomic ACHES PSS cea obec one sc sue apne 178.14 |nd (96 % al), He) i hoiste, Gcactes Al WA nen SE ee v | 6" ]...]...] i |MeOH6 | B18', 407 
y-lactone(D) pr (abs al) 
[a] 2° + 54 
(w, c = 2) 
M133] — (Ls) e0 sclera « G.HyOg. bee M132 ccc cts 178.14 | rhnd (w) 1G} ee cence. 4 Reinet femal eases WEN Oa ere loe sil coveeel|l-elalere stevatec B18?, 199 
[a]p —51.8 
mi34|(Mannosaccharic | (|/...c.50ceecesb acca sciesjs ss 174-10 nd (w+2), (ale T90d SP ee tete fells. eanteeietd [ite viele 2 ESE) al cers ote letael orsti lard B19?, 266 
acid,),)'-di- +202 (w) vi 
lactone(d) Aaa NeOH 263 
(3.72) 
m135|]—,—{(/) .......... C,H,O,.Seeml34......... 174.11 |nd (w oral) 183=Sd 1 | Facaicceh|| x comnts oom SONOS TE ss ha 3 oR B19?, 266 
[«]2° —202.5 (anh) vf 
(w) 68 (hyd) 
Qm136| Mannose(D) ...... Carubinose. Seminose...... 180.16 |nd or orh pr 132d Pll cacsacck 1.5392° ||. pee v} 6 i |...] i |MeOH6 |B31,284 
(al or aa) 
(«]2° —17 to 
+ 14.6 (w, 
p = 3)(mut) . 
A” <220 
m137 | (DB). oes ree C;H,,0,.Seem136.....'... 180.16 |cr (al) 13223) D Ble eee wa eee al vente sc v| 6] i |...] i |MeOH6 |B31,294 
mil 38f=A(L) 202282288 e C5H,20,..Seem136........ 180.16 | cr (al) [a]p $320 Seah tees cise te al. SER v/] 6] i|...| i |}|MeOH6 | B31, 293 
i414 
(mut) 
m139|—,phenyl- C,,H,gN,0,;.Seem136..... 270.29 | ye pr (w), nd $99=200 Nee on [ere tw ofa ehaaaee LSE Pal 2. ci Ais [eae B31, 290 
hydrazone(D) (al), [a]p s! 
+26.3 + 
+33.8 (Py) (mut) 
m140|—,—(L).......... C,2HigN,0;. Seem136..... 270.29 | ye pr(w) 195, PON Dita eet alee ales eel VS acl Rte oe ca KGa B31, 294 
sh 
misrrnasumionice © Chaat be Seki lis cass sae stes e 194.14 |hygnd (al-eth) |120-30d |........]........]e.e.00ee es cat ad ba] ONE ae) Te? C27, 
acid(D, «) [a]2° +16-> 3451 
—6 (w) (mut) 
m142|—(f) ..........4. CsH,9O7.Seem141........ 194.14 |cr(w +4, 165=7+ ~ 4) Wee a cre Weert hie all scceaa et ae) aes |g) Cl Gre We eens ee Gz; 
w-ace-eth) 3457 
[a]2° —47.9 > 
—23.9 (w) 
(mut) 
—|Maraniol......... see Coumarin, 7-ethoxy- 
4-methyl- 
—|Maretine......... see Semicarbazide, 
1(3-tolyl)- 
—|Margaraldehyde.. . | see Heptadecanal* 
—|Margaricacid..... see Heptadecanoic acid* 
m144| Matrine.......... Sophocarpidine. 248.37 |(4 forms) a:nd |a76—7 223° y1.0882° | y1.52865%F:* vilea a #41 VvItCcs,, B24?, 58 
C,;H,,N20. or pl, [«]b° B87 chlv 
+ 40.93 (w) 5 84 
B: orhpr 
[a]? —28.73 
(w) y: liq 6: pr 
or If (peth) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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No. Name 


Meconic acid 


Q m145| Meconic acid...... 


m146 


m147 


m155 |—(), dihydrate ... 


Mellophanic acid. . . 


Menadione 


|p-Menthane(cis) . . . 


—(trans) 


Menthanone ...... 

A?-p-Menthene(d) . 
(one form) 

—(d) (one form)... 


a) 
A*‘°)_p-Menthenol 
Menthenone 
Menthol(d) 


Q m166 |—,3-methyl- 
butanoate 


m167 |Menthone(d)...... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
Synonyms and Formula Mol. form, ae: 
Wt. | specific rotation c 
and A,,,, (log e) 
3-Hydroxy-)-pyrone- 200.11 | rh pl (w or dil —wat 
2,6-dicarboxylic acid. HCl +3w), pr} 100 
(con HCl 
+1w) A” 
212 (4.2), 
235 (4.15), 
305 (3.95) 
Gai East Ole striy  cibvovre'> sai liaiwre 353.42 |yeamor 58 
6,7-Dimethoxyphthalide. 194.19 | wh nd (w) 102-3 
Opianyl. A*'213 (4.40), 
308 (3.58) 
2,3 B-Dihydroxy-A‘?- 502.70 | pr ornd 352-3 
oleanene-23,28-dioic acid. [o]° + 106 
C3oH 460 - 
C34H5003. Seeml148....... 586.78 | mcl, [a]?? 210-2 
+92 (chl) (207) 
Coby Nieto terse 235-2 pw & RRP. ac. 
Cyanurotriamide. Cyanu- 126.12 |mcl pr (w) 354d 
ramide. 2,4,6-Triamino- JS ANCI35 (cor) 
1,3,5-triazine*. (4.01) A™-PH=7 
236 (3.4) 
see Guanidine, 
1,3-diphenyl- 
CanElays eee oe peletele's wittece 420.82 |nd (ace), cr 62-3 
(peth) 
Melizitose. C,gH320;6...... 504.45 |cr(w +2) 1534 
[a]2° +88 (anh) 
(w,c = 4) 
Glucose-6-a-galactoside. 342,.30;jamor(anh) |. eeae< 
C,2H220;;. [a]*5 +145.8 
> +141.6 
(w,c = 2) 
(mut) 
C,,H2,0;,.2H,0. See m154. |378.33 |mclcr(w+2) {84-5 
[o}2° +111.7 
> +129.5 
(w,c = 4) 
(mut) 
see Propanoic acid, 
3(2-hydroxyphenyl)-* 
see Coumarin, 3,4-dihydro- 
see Hentriacontanoic acid* 
see Dicoumarol 
see Benzene, hexamethyl-* 
see Benzenehexacarboxylic 
acid* 
see 1,2,3,4-Benzenetetra- 
carboxylic acid* 
see 1,4-Naphthoquinone, 
2-methyl-* 
Hexahydro-p-cymene. I-Iso- {140.27 |/'*° 220 —89.84 
propyl-4-methylcyclohexane. ( —0.67), 250 
(—1.38) 
CyoHz9. Seem157 ......... 140.270) 780220: arepere ates 2: dae 
(—1.15), 250 
( —2.40) 
see Menthone 
1-Isopropyl-4-methylcyclo- {138.25 |[w]3°+115.6 |........ 
hexane (undil) 
Grol ja SCC INI D9 ye sic. ee 138.25 |[a]p>+29.6> |........ 
+ 54.4 (mut) 
CroHig.:Seeml59...........+. LSS2S: Venee sc tian sbeaktey ne cand 
CyoHig- Seem159.......... 138.25 |[a]p —13.46(al) |........ 
see Isopulegol 
see Piperitone 
3-p-Menthanol. Hexa- 156.27 |[a]p +49.2 42-3 
hydrothymol. (al,c = 5) 
C,oH290. Seem163........ 156.27 |nd (peth) (i) 28 
(ii) 38 
C,9H290. Seem163........ 156.27 Ind (MeOH) (i) 44 
[a]2° —48 (ii) 35 
(al, c = 2.5) (iii) 33 
(iv) 31 
Menthyl isovalerate. 240.39 |[a]2° 64.02 |........ 
C,5H2,0,. Seem163 (bz, c = 10) 
2-Isopropyl-5-methyleyclo- |154.26 |[oJi8 +24.85 


hexanone. 
d-3-p-Menthanone. 


A*' 236 (1.40), 
287 (1.38) 


Density 


GGb1204 NI ek sc hehe eee 
ESSigub hho Rah Gwe | oc cent dot 
A Rise ee P.19023) Us| curate 
sub 1.573 |1.87220 
380 0.903733 |1.4228°° 
Bet tae V5565°) 0 See 
170.9775 |0.803932° |1.44317° 
170.67°° |0.79282° |1.43662° 
(161) 
58.55 
168 0.81183° |1.45242° 
167-8 108078209 | sent eerats 
168754 0.80693° |1.45037° 
60.5'? 
167-8 0.811213 |1.45117° 
103=49) | |iaistentwist orcad 
PAK is 0.90413 |1.46157° 
103—5'° 
216.47°° 0.90412 1.4607? 
i 
129° 0.9089!° |1.44867° 
20475° 0.896328 |1.45037° 
8514 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-370 


Solubility 
Ref. 
other 
alee oe 


6 B18?, 372 
vi 
i M, 641 
s' B18, 62 
6 
i Am 76, 
2271 
i* Am79, 
5292 
i B3?, 121 
6 B26?, 132 
vi 
i B1°, 885 
s B31, 466 
v B31, 422 
v B31, 421 
i B5?, 26 
i BS?, 27 
i B5?, 52 
i BS, 237 
i BS5?, 53 
i B5, 89 
ote B6?, 49 
i B6?, 49 
6 B67, 39 
i B6', 22 
é B7', 35 


No. 


Menthone 


Mesaconic acid... . 


—| Mesitoic acid 

—| Mesitol 

—| Mesitylaldehyde . . . 
—| Mesitylene 

—| Mesitylenic acid .. . 
—| Mesityl oxide 


—| Mesorcinol 


—| Metacetaldehyde, 
(tetramer) 
m171| Metacrolein 


—| Metahemipinic 
acid 
Qm172| Metaldehyde 


m173} MetaldehydelIl.... 


m174| Metameconin 


—| Metanilic acid 
—| Methacrylic acid. . . 


—| Methadone 


Q m177|—,—,hydrochloride 


Q m178 |—,amino- 


(dipheny!)-* 
—|—,amino(2-furyl)- . 


m180 |—,aminooxy-, 
hydrochloride. 


m181 |—,(2-amino- 
phenyl)-bis(4- 
aminopheny])-* 

m182 |—,(3-amino- 
pheny])-bis(4- 
aminopheny])-* 

m183 |—,(3-amino- 
phenyl)- 
diphenyl* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


C,oH,,0. See m167 
C,9H,,0. Seem167 


see 4-Piperidinecarboxylic 
acid, 1-methyl-4-phenyl-, 
ethyl ester, hydrochloride 

see Fumaric acid, methyl- 

Mezcaline. 3,4,5-Tri- 


methoxy-f-phenethylamine. 


C,,H,7NO;. 

see Benzene, 2-amino- 
1,3,5-trimethyl-* 

see Benzoic acid, 
2,4,6-trimethyl- 

see Benzene, 2-hydroxy- 
1,3,5-trimethy]-* 

see Benzaldehyde, 
2,4,6-trimethyl- 

see Benzene, 
1,3,5-trimethyl-* 

see Benzoic acid, 
3,5-dimethyl- 

see 3-Penten-2-one, 
4-methyl-* 

see Benzene, 2,4-dihydroxy- 
1,3,5-trimethy!-* 

see Malonic acid, oxo- 

see 3-Hexene, 3(4-hydroxy- 
phenyl)-4(4-methoxy- 
phenyl)-* 

see Metaldehyde IT 


2,4,6-Triethenyl- 
1,3,5-trioxane. 

see Phthalic acid, 
4,5-dimethoxy- 

Metacetaldehyde. 
(C,H40) 4-6 


Metacetaldehyde 
(tetramer). 
5,6-Dimethoxyphthalide. 


see Benzenesulfonic acid, 
3-amino-* 

see Propenoic acid, 
2-methyl-* 

see 3-Heptanone, 
6-dimethylamino- 
4,4-diphenyl-* 

see Formaldehyde 

Marsh gas. CH, 


Methylamine.CH,NH, .... 


CH;NH,.HCI 


Benzhydrylamine. 
(C6Hs)2.CHNH, 


see Furan, 
2(aminomethy])- 

Methoxylamine 
hydrochloride. 
O-Methylhydroxylamine 
hydrochloride. 
CH;,ONH,.HCI 

C,9H,9N3. See m312 


Ci 9H, oN3. See m312 


3-Aminotritan. 
C,oH,7N. See m312 


Color, 
crystalline 
form, 
specific rotation 
and 4,,,, (log «) 


154.26 | [a]#° —29.6 
A™* 293 (1.3) 


211.26 | cr A" 225 sh 
(4.2), 270 
(3.2) 


168.20 | pl (al) 50 (45) 


(44.05) 4-6 246.2 
tetrndorpr(al)} (sealed 


194.19 | cr (dilal) 
A" 220 (4.38), 
258 (3.97), 
294 (3.86) 


31.06 |gas A*** 190.5 
(3.51), 215 
(2.77) 

67.52 |dlq tetr ta (al) 


183.26 |hex pl 


289.38 |cr (al) 


289.38 |nd (eth or eth- 
lig) 


259.36 |nd (eth) 


Density 


210-5760 
209.676° 
962° 


0.911° 
0.89547° 


1707°° 


sub 
112-5 


1.06353° |1.59637? 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-371 


Solubility 


Np hi cacdk et noel 
te other 
Bee solvents 


Ref. 


B13?, 521 


B1', 378 


BI’, 671 


B1°, 2640 


BI18?, 62 


BI, 1 


B4?, 546 


B4°, 90 


B12?, 768 


B1?, 275 


B13, 311 


B13, 312 


B12?, 790 


No. Name 
Methane 
m184 |—,(4-amino- 
pheny!)- 
diphenyl-* 
m185 |—,(3-amino- 
pheny!)pheny!-* 
m1 86 |—,(4-amino- 


pheny!)phenyl-* 
— |—,biphenylyl- 
(phenyl) 
m 187 |—,bis(4-amino- 
cyclohexyl)- 
(cis, cis) 


m188 |—,—(cis, trans).... 
m189 |—,—(trans, trans). . 


m190 |—,bis(4-amino-2- 
nitrophenyl)- 
m191 |—,bis(4-amino-3- 
nitrophenyl)- 
Q m192 |—,bis(4-amino- 
phenyl)-* 
m193 |—,bis(4-amino- 
phenyl)phenyl-* 
Q m194 |—,bis(3-carboxy- 
4-hydroxy- 
phenyl)-* 
m195 |—,bis(5-chloro-2- 
hydroxyphenyl)-* 
m196 |—.bis(4-chloro- 
phenoxy)-* 
m197 |—,bis(4-dimethyl- 
aminophenyl)-* 
m198 |—,bis(4-dimeth yl- 
aminopheny]) 
(4-aminopheny])-* 
m198' |—,[2,4-bis(di- 
methylamino) 
pheny!) 
diphenyl-* 
m199 | —,bis(4-dimethyl- 
aminopheny]!) 
(2-hydroxy- 
phenyl)-* 
m200 |—,bis(4-dimethyl- 
aminopheny]!)- 
(3-hydroxy- 
phenyl)-* 
m201 |—,bis(4-dimethyl- 
aminophenyl)- 
(4-hydroxy- 
phenyl)-* 
m202 |—,bis(4-dimethyI- 
aminophenyl)- 
phenyl- 
Qm203 |—,bis(2,4-dinitro- 
phenyl)-* 
m204 |—,bis(3-formyl- 
4-hydroxy- 
phenyl)- 
m205 |—,bis(3-hydroxy- 
phenyl)-* 
m206 |—,bis(4-hydroxy- 
phenyl)-* 


m207 |—,bis(2-hydroxy- 
3,5,6-trichloro- 
phenyl)-* 
m209 |—,bis(2-nitro- 
phenyl)-* 
m210|—,bis(3-nitro- 
phenyl)-* 
m211 |—,bis(4-nitro- 
phenyl)-* 
— |—,bis(phenyl- 
imino)-* 
m212 |—,bis(trichloro- 
silyl)- 
Qm213|—,bromo-* ....... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


4-Aminotritan. 
p-Benzhydrylaniline. 
C,oH,,N. See m312 
3-Aminoditan. m-Benzyl- 
aniline. C,,H,,N. See m271 
4-Aminoditan. p-Benzyl- 
aniline. C,,H,,N. Seem271 
see Biphenyl, benzyl- 


4,4’-Methylenebiscyclo- 
hexylamine. 


Ci3H26N2.Seem187....... 
Ci3H26N2. Seem187....... 
C,3H;2N,0,4. Seem271..... 
C,3H,2N,O,. Seem271..... 


4,4'-Diaminoditan. 
C,3H,,N,. Seem271 

4,4'-Diaminotritan. 
C,oH,gN,. Seem312 

5,5'-Methylenedisalicylic 
acid. 


Dichlorophene. Dihydroxane 
C,3;H,9Cl,0,. See m271 
Neotran.Oxythane........ 


C\7H..N2. Seem271....... 
N,N,N',N’-Tetramethyl-p- 
leucaniline. C,,H2,N3. 


Seem312 
C,3H2.N,. Seem312....... 


C23H26N,0. Seem312...... 


Leucomalachite green. 
C,3;H2.N,. Seem312 


2,2’,4,4'-Tetranitroditan. 
C,,;HgN,O3. See m271 


5,5'-Methylene- 
disalicylaldehyde. 
C,5H,,0,4. Seem271 

m,m'-Methylenediphenol. 
C,3H,,0,. See m271 

p,p'-Methylenediphenol. 
C,3H,,0,. Seem271 


Gamophen. Hexa- 
chlorophen. Hexosan. 
C,,;H6Cl,O,. See m271 

2,2'-Dinitroditan. 
C,3H;oN,0,. See m271 

3,3'-Dinitroditan. 
C,3HioN204. See m271 

4,4’-Dinitroditan. 
C,3HioN20,. See m271 

see Carbodiimide, N,N’'- 
diphenyl- 

GLSICH,SICl;............ 


Methyl bromide. CH3Br.... 


Mol. 
wt. 


259.36 


183.26 


183.26 


210.37 


210.37 
210.37 
288.27 
288.27 
198.27 
274.37 


288.26 


269.13 


269.13 


254.38 


345.49 


330.48 


346.48 


346.48 


346.48 


330.48 


348.24 


256.26 


200.24 


200.24 


406.91 


94.94 


Color. 
crystalline 


form, 
specific rotation 
and A,,,, (log «) 


pr or If (eth, 84.5 
lig), ta (path), 
pr (bz +1) 
cr (lig) 46 
mcl (lig) 34-5 
Rc eyatetete tah 55 60.5-1.9 
cr 36-7 
cr (peth) 64-5.4 
og pl (al) 205 
red nd (PhOH- |232-3 
al) 
pl or nd (w), 92-3 
pl (bz) 
pr (bz or eth) 139-40 
nd (bz) 243-4 
cr (bz, to, path) {177-8 


plor ta (al, lig) |91-2 
(al) 151-2 
pl (peth) 122-3 
nd (al) 127-8 
cr (al) 149 

cr (al) 165 

nd or lf (al, bz) |102 (94) 
ye pr (aa) 181 


pa ye (aa or ace)| 142-3 


nd (dil aa) 102-3 
If or nd (w) 162-3 
A" 225 (4.7), 
280 (3.6) 
nd (bz, to) 166-7 
cr 83.5 
If (aa) 175.5 
nd (bz, peth, 188 
aa) (184) 
A®** 204 (2.26) | —93.6 


Solubility 


CRN OAG HS NG ecw ewe ake Bs oe 
300 L.O3855) Wasereees 
141 | nossasee 1.501477 
(mix- 
ture of 
iso- 
mers) 
127-8'? |0.960825 |1.504625 
USOT ea ve iacreatt- 1.503275 
SRO 88. ois sari alll otaere scat 
2578 
SOO MIME | Piittete.. Ved cy ariels 
182-5? 
230=40°™ Merson ba lctern tere ener 
SUDA Mi sszuecanege' sn eetaesiie nets 
182.7745 1.55672 |1.47402° 
641° 
3.567°° |1.67552° |1.42187° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas ee end of table. 


C-372 


Am 73, 
741 
Am 73, 
741 
B13?, 113 
B13?, 113 
B13?, 111 
B13?, 134 


B107, 397 
B6*, 5406 
Am 73, 
1872 
B13?, 11! 
B13, 314 


B13, 273 


B137, 440 


B13, 440 


B137, 440 


B13?, 135 


BS?, 503 


B8, 436 


B6, 995 
B6?, 964 


B6*, 5407 


BS*, 1796 
B5?, 503 


BS, 595 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. | specific rotation 
and A,,,, (log e) 
Methane 
Q m214|—,bromochloro-* ..| CICH,Br................. Le SU PS hy ee —86.5 
m215|—,bromochloro- BreClINO | sh oasusaece 219. 38:4 eaters coie-e 9.2-9.3 
dinitro-* 
m216|—,bromochloro- BrCHGIF  sfiss ch wacceue sos 147°38:|| octets mas overs s —115 
fluoro-* 
Q m217|—,bromodi- BrCHiClehisscen ce ante asic VGO3LB3i 5 teteteterctaters tee —57.1 
chloro-* 
m218|—,bromodi- BrOPy hittcciete vice miaistaieters 130.93 | A#** <208 —14.5 
fluoro-* 
m219|—,bromodi- Br@F (NO) .ch ese cokras 15992 | DI gaie~ 7 ore vase ss 
fiuoronitroso-* 
m220|—,bromodiiodo-* ..|BrCHI,.................. 346.74 | ye (peth) 60 
Q m221|—,bromo- Benzhydryl bromide. 247.14 | tcl (peth) 45 
(dipheny!)-* «-Bromoditan. 
(C.H;),CHBr 
m222|—,bromofluoro-* ..|BrCH,F ................. PUZIGA ME. idsckeh ote ecis 9 fl eehets. cree 
m223 |—,bromoiodo-*....|BrCH,I.................. 220, 84s crests Fe cad Pace tbeidwin« 
m224|—,bromonitro-* ...|BrCH,NO,............... V39308 WER chides allie tats 4 cc 
Q m225 |—,bromotri- BrOGly oe tit teen nds tah 198.28 | 2'*° 240 (2.3) —5.65 
chloro-* 
Q m226|—,bromotri- BrCPi tise loth danaeste s 148.92 |gas A®*208 |........ 
fluoro-* (1.52) 
m227|—,bromotri- Bre(NODse nsepleset acide. 22994 Is cb otcieatyce ne 17-8 
nitro-* - 
Q m228|—,chloro-* ....... Methyl chloride. CH;Cl ....} 50.49 | gas —97.73 
m229 |—,chlorodi- CICHIBr Face GN Bctsxererereveretsis 208 2G outs ates imtevecersre | lets, GANG 
bromo-* 
Q m230|—.,chlorodi- Freoni2 ce CIO Ps iis sascrareretave 86.47 | gas — 146-7 
fluoro-* ( —160) 
m231|—,chlorodifluoro- |CICF,(NO,).............. USDA esatararsrstanege cre el ltotetoie visasce 
nitro-* 
m232|—,chlorodifluoro- |CICF,(NO)............... PASAT ST gag Oh hs as 
nitroso-* 
m233|—,chlorodiiodo-* ..| CICHI,................4. 302; 288 eras os —4 
m234|—,chlorodinitro-* ..| CICH(NO,),.............. 140480 erecta eae econ ess 
Q m235 |—,chloro- Benzhydryl chloride. 202.69 |nd 20.5 (18) 
(diphenyl)-* a-Chloroditan. 
(C,H;),CHCI 
m237|—.chlorofluoro-* ..|CICH,F.................. ee Cs | or ae 
m238 |—,chloroiodo-*....|CICH,1.................- 176.39 Wee masse seh sein|lne Sean 
m239 |—,chloronitro-* ...|CICH,NO,............... OS AO Mic achasciierapdiace a | Motte He 
m239'!|—,(4-chloro- 4-Chloroditan. C,,H,,Cl. DAE OO We cite vcr vieiee o's 75 
pheny])phenyl- See m271 
m240 |—,chlorotri- CICBry (Hee ap vs te cr ites 287.19 |If (eth) 55 
bromo-* 
Q m241 |—,chlorotri- Freon’—13.CICF,'. j/ 72... 104.46 |gas —181 
fluoro-* 
m242 |—,chlorotri- CIC(NO}) she deters cess cts T8S:48 7% See se ase 4.5 
nitro-* 
Q m243 | —,chloro(tri- Trityl chloride. (CsH;);CCl . |278.79 |nd or pr (bz- 113-4 
phenyl)-* peth) 
A498 %sulf 430 
(4.58) 
—|—,cyano-......... see Acetic acid, nitrile 
m243'|—,deuterotri- Chloroform-d.CDCl,...... 120/990 a eeiscaboines —64.12 
chloro-* 
m244 |—,diazo-* ........ Azomethylene.CH,N,..... 42.04 |ye gas 4#*380 | —145 
(0.5), 408 
(0.5), 435 
(0.5) 
m245 |—,diazo- (CEA 6 9) Os) el et AA tas op 194.24 |bl-red nd (peth) | 30-2 
(dipheny!)-* 
—|—,dibenzoyl-...... see 1,3-Propanedione, 1,3- 
diphenyl-* 
Q m246 |—,dibromo-*..... . Methylene bromide. CH,Br.|173.85 |............- —52.55 
Q m247 |—,dibromodi- Br CCE An ep the snooty 242.74 |nd 38 (22) 
chloro-* 
Q m248 |—,dibromodi- PACBYy Mbt ees eaten 209.83 |A#**227(2.86) |........ 
fluoro-* 
m249 |—,dibromo- Br (CNO,)5. hice ecesaces 263.84 |nd SiS 
dinitro-* 
m250 |—,dibromo- WERE Ss We bracs te bie sreisisia sete USL Soe eer acron laters Qed cidade: anv 
fluoro-* 
m251 |—,dibromoiodo-* .. |ICHBr,..............-05 299.74 |pl (peth) 22.5 
Q m252|—,dichloro-*...... Methylene chloride. CH,Cl,. |} 84.93 |A’*? <200 -95.1 
Q m253 |—,dichlorodi- Freon 12. CI[CF, .. seu .nies 120.91 |Av*? <200 —158 
fluoro-* 


Density 


68.117°° | 1.93442° 
75-615 2.03943° 
36.15% 9197718 
907° 1.9803° 
Ra areeert 1.552% 
CO, + we iata rn 4 
=# fey 
T1027 Olea ante = 
1937°6d jl ihe. kh 
111° 
LSE 20) aie ete te 
138-4176 2.9261” 
14829784) ERAGE. 
70-245 
104.776 |2.01223° 
0.6'° 
sat Mite |e nee ot 
56° 2.03133° 
—24.27°| 0.91592° 
11920748) 2.4512° 
—40.87°°| 1.4909-°° 
yo. ae oe Soe 
CAS WE Mavetese he 3% 
—35760 
QOOGT2 Go renostts 
883° 
34-6}? 1.61237° 
1739 1.13983° 
141* 
9.1) al] bee ae 
10976 =| 2.42220 
122-3 1.466'* 
298742 1.124720 
147-8° 
158-9 pie BS 
=f 0 (eh es 
133-Sdd_ |1.67693° 
567° 
BLO7S2 em |nmiehn sce 
230-5?° 
61.3-1.5 |1.50043° 
(AN Roseadac 
CXp wae eee 
OTTO 2.49703° 
150.2 2.4225 
4,57 S0lr IM AR ns 
158d 2.44407° 
17! 
64.9757 .4212° 
912 am ercisistcite 
407°° 1.32663° 
129.8769 [17 5=t18 
1.183457 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-373 


1.48387° | i 
1.4793 
1.414475 | i 
1.49647° | i 
see e eens Ss 
cocagnre i 
ie Bie ot vi d* 
jet10% | 
1.48807 | i 
1.50637° | i 
1.480879 | 6 
1.3661-'°| s 
1.33897° 
1.548279 | i 
seen e nee v 
1.45757° 
17595972 
5822" | i 
teen eee Ss 
Seco cle i 
aac 2 be i 
1.45007° | 6 
goin cid i 
d" 
1.44507° | i 
hietelate te ata d 
1.54207° | 5 
ater arenes i 
cee eens Ss 
1.52807° | i 
1.46857° | i 
jana | 4 
teen eeee Ss 


Solubility 


| deny | Ref. 
=, b other 
ace! DZ! solvents 


S#'s) | "8" |'Os's 
ry ie) chls 
v |v} ev {chlo 
Osv 
Craeile srl eo peth 6 

ae : sete ewe we 
iti Lote chlv 
ee ino chlv 
hate wielllivse' alks 

OMI|tiee' lo, Iles. « |hebateenene Oe 
9574 (96 Sto - chlv 
chls 
00 | c | oo |chl, 
aa 00 
8), 8) | -sietoss 
Ted ae} chls 
PR os chls 
$78 chlv 
cami flared alk s 
Bra tenf Gren chlv 
s | s | s |chlv 

liq HF 6 
aoe alk v 

Bue || Pave | etbes cavtores a3s 

BPA aia eleray| tears es 
s chls 

Vaiss | vi chi, COL 
CS, Vv 

MPL stetl\vle-ar| < o.g wrens 
vivfv josv 

lo @) DH Jove lecvcveccce 
s | s | s Joss 

See B) | GIA nove eee 
Bo ese lis chiles 
ite peth 6 

oo eR Ol ee) AIT 
s aas 


BI, 83 
B1*,115 


B1°, 84 
B1°, 84 
B1°, 83 
J1953, 
2075 


B1,72 
B52, 502 


B1°, 83 
B1°,99 
B1°,115 
B1°, 85 
B1°, 83 
BI’, 116 
B1*, 36 
B1°,87 
B1°,41 
J1953, 
2075 
J1953, 
2075 
B1,72 
BI, 115 
B5?, 500 
B1°,41 
B1?,99 


B1°, 112 
B57, 500 


B1°,91 
B1°, 42 
B1*,116 


BS’, 615 


B1*, 63 


B17, 650 


B7?, 358 


B1°, 85 
B1°, 88 


B1', 16 
BL’, 115 
B1*, 87 
B1?,99 


BI’, 13 
B1,61 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. Name Synonyms and Formula Mot 
Methane 
m254 |—,dichloro- CECINOA) Feats aortic 174.93 
dinitro-* 
© m255 |—,dichloro- Benzophenone dichloride. 237.13 
(dipheny!)-* (CsHs),CCl, 
Q m256 |—,dichloro- Freon 21 PCH ii siciiaats 102.92 
fluoro-* 
m257|—,dichloroiodo-* .. |ICHCI,.................. 210.83 
m258 |—,dichloronitro-*. . |Cl,CHNO,.............-. 129.93 
m259 |—,difluoro-* ...... Methylene fluoride. CH,F,..| 52.02 
m260 |—,(difluoro- Perfluoromethylamine. 121.01 
amino)trifluoro- F,CNF, 
m261 |—,difluoroiodo-*... |ICHF,.............-..... 177.92 
m262 |—,di(2-furyl)-..... 2-Furfurylfuran ........... 148.17 

Q m263 |—,diiodo-* ....... Methylene iodide. CH,I,. .. . |267.84 
m264 |—,diiodofluoro-*...|FCHI,..............0005- 285.83 
m265 |—,[3(dimethyl]- Cy,H26N3. Seem312),...... 330.48 

amino)pheny]] 

[4(dimethyl- 

amino)- 

phenyl]phenyl-* 
m267 |—,di(1-naphthyl)-. . |C,)H3CH,C,.H3.......... 268.38 
m268|—,di(2-naphthyl)- | C,)HSCH,C, )H§.......... 268.38 
m269|—,dinitro-* ....... GHEINQ 2) ates telsinustatecct ses 106.04 
m270|—,dinitro- (GH is), GONO 3) grace aislsievelaie. 258.24 

(diphenyl)-* 

Qm271|—,diphenyl-*...... Ditann eerie ci Seo roe 168.24 

m272|—,diphenyl(3- 3-Methyltritan............ 258.37 
tolyl)- 

m273|—,di(a-pyrryl)-.... | 2,2’-Methylenedipyrrole. 146.19 

2,2'-Pyrromethane. 
m274|—,disilano- ....... 2-Carbatrisilane. Disilyl- 76.25 
methane. CH,(SiH;), 

m275|—,di(4-tolyl)- 4,4’-Dimethyltritan ........ 272.40 
phenyl-* 

m276|—,fluoro-*........ Methyl fluoride. CH;F ..... 34.03 

m277 |—,fluoroiodo-* ....|FCH.I................00. 159.93 

m278 | —,fluorotri- FCBiak were ce ere eentes 270.74 
bromo-* 

m279|—,hydroxyl- N-Methylhydroxylamine. 47.06 
amino-* CH,NHOH 

m280 | —,(2-hydroxy- 2,4'-Dihydroxyditan. 200.24 
phenyl) (4- C,3H,,0,. See m271 
hydroxy- 
phenyl)-* 

2m281 |—,(4-hydroxy- 4-Benzylphenol. p-Hydroxy- | 184.24 

phenyl)- ditan. C,;H,,0. See m271 
phenyl-* 

OQ m282|—,iodo-* ......... Methyl iodide. CH3I ....... 141.94 
m283|—,iodotrichloro-*. .|ICCl,..........-.00eeeees 245.27 
m284|—,(1-naphthyl) a-Benzylnaphthalene. 218.30 

phenyl-* C,oH}CH2C.Hs 
m285 |—,(2-naphthy]) f-Benzylnaphthalene. 218.30 
phenyl-* C,oH#CH,C,H, 
Om286|—,nitro-*......... CHSNOsieersetetiisniecntcts 61.04 
m287 |—,(2-nitro- 2,4'-Dinitroditan. 258.24 
phenyl) (4-nitro- C,3HioN2,0,. See m271 
phenyl)-* 

m288 |—,(3-nitro- 3,4'-Dinitroditan. 258.24 
pheny]) (4-nitro- C,3H;oN,0,. See m271 
phenyl)-* ‘. 

m289 |—,nitrosotri- By CIN recone Wircote raps acckae 99.01 
fluoro-* 


Color, 
crystalline 
form, oe D.p. Density 
specific rotation c 
and 4,,,, (log &) 
Metereteisietiss sine estes isis 121-2.5 | 1.61243° 
462° 
Boob SGn 8 iced Co eae 05d 295A" 
1902! 
ciarelersreieeie ee p's —135 D760 1.405° 
SHA AG? aSeeen foc 13274 2.539220 
402° 
Prete ecakelerefercverers: [teuole tess esis 1OT7IC° crane 
Aatesioetaieteiaiales lls ecepiey es 5 —51.67°° |0.9097° 
cco hTERT CIE SS = 757 oO We eetrereess 
FORO hoe —122 24670°),) 13.2385" 
Oho 4c} A TRON TRS 9422-5 1.1023° 
7513 
ye nd or lf 6.1 18276 3.32543° 
60!° 
pa ye —34.5 100-17°° |3.196922 
505° 
cr (abs al) 83-4. (LR RA 
pr or nd (al) 109 S360) iliesetecbes 
Jig NH3—KNH2 270'* 
645 (4.9) 
nd (al or eth) O39. 1 < Ihesarestinnsdell Shaves 
yend <-15 100 exp | Thiet ten 
A™ 360 (4.22) 
pl (dil al) TO=BOi-  |iccsnzxoxievevell verdes te s 
prnd 25.35 264.37°° | 1.0060}° 
4*' 260 (2.70), 125:5*° 
268.5 (2.61) 
pr (al or 62 354708 T.O7se 
MeOH) 
If or nd (al) 73 (66) 163=7 7 © ||\aversatesters 
epee asebev ae atinil ievelmbias rele 14.775* | 0.69794 
nd (MeOH) 56 218—20 1 Worse 
A*!270 (4.0), 
358 (4.5) 
A cis. 0 Cee —141.8 78.47°°| 0.8428-©° 
0.57863° 
ROPE Pio isteisiareBel Sighs sree 53.4 2.3663° 
elbhetake axe Cofaverevere ites seereiaiars 1067°° 2.76482° 
hyg nd 42 (rapid |62.5'* 1.00033° 
htng) 
(87-8) 
nd (dil al, bz 119 S20 Pe eared eraser eters 
or w) 2"! 
277.5 (3.65) 
nd or pl (al) 84 325-30) tlt aaiceete 
198— 
200!° 
Biles ici nett —66.45 |42.47%° |2.2793° 
Agnes ch Aes EG Seer 142760 2:35952% 
mel lf or ta (al) |59 3507°° 1.166'” 
A*'273 (3.8), 2207° 
283 (3.9), 
290 (3.75), 
312 (2.6) 
mel pr (al or 58 3507°° 1.176° 
MeOH) 
mcl 4"! 260 fr —17 |100.87°° |1.13712° 
(1.59) ( —28.5) 
yemelpr(bz) {138 § f..5.. decllaaeaty. 
nd (al) 103=4 hs. siarecnerontll «shee tere 
AS*' 680 (1.3), —197 ety Wad Reb ved Sr 
700 (1.3) (—205) | (—9376°) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-374 


Ref. 
other 
Mii ace} bz solvents 


Np 


1.45757° B1, 115 
BS5?, 501 
1.3724° B1*, 47 
1.58407° B1>,99 


ieee B1°, 113 


B1°, 102 


B13, 274 


BS, 650 


BS5', 360 


B1°, 115 


BS, 596 


BS?, 498 


BS, 710 


severe gees B23, 167 

C48, 
5080 

BS", 352 


W278 B1*, 33 


1.49117° 
1:525670 


B1°,98 
B1°,91 


1.41647° B4?, 952 


B6, 994 


B6?, 629 


1.53807° 
1.5854?° 


B1?, 35 
B1°,99 
BS?, 604 


BS5, 690 


1.38177° B17, 40 


BS, 595 


BS, 595 


B1°, 105 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


No. Name 
Methane 
m290| — nitrotri- 
bromo-* 


m291 | —,nitrotri- 
chloro-* 
m291' 


m292 |—,(pentafluoro- 
thio)trifluoro- 
Q m293 |—,phenyk(3- 
tolyl)- 


Q m294 |—,phenyl(4- 
tolyl)- 


Q m295|—,tetrabromo-* ... 


Q m296 |—,tetrachloro-* ... 
Q m297 |—,tetrafluoro-*... . 
m298 |—,,tetraiodo-* ..... 


—|—,tetrakis 
(hydroxy- 
methyl)-* 

Q m299 |—,tetranitro-* 


Q m300 |—,tetraphenyl-* ... 


m301 |—,tribenzoyl- 
(enol form) 


m302 |—,—,(keto form). . 


Q m308 |—,trifluoro-*...... 
Q m310 |—,triiodo-* ....... 


m310'f -, trimethyl 
m311 |—,trinitro-* 


Q m312|—,triphenyl-* ..... 


m313 |—,tris(4-amino- 
phenyl)-* 

m314 |—,tris(4-di- 
methylamino- 
phenyl)-* 

— |—,tris(ethyl- 

thio)-* 

m315 |—,tris(4-hydroxy- 
pheny!)-* 

m316 |—-,tris(4-nitro- 
phenyl)-* 

m317 |—,tri(2-tolyl)-... . . 

m319 |Methanearsonic 
acid* 

m320 | Methanedisul- 
fonic acid*, 
dihydrate 

m323 |Methanephos- 
phonic acid* 


—,nitrotrifluoro-*. . 


Bromopicrin. Nitrobromo- 
form. Br;CNO, 


Chloropicrin. Nitrochloro- 
form. Cl,;CNO, 
Fluoropicrin. F;CNO, ..... 


FGC(SRe) toaetaecaieeiuisice ict 


m-Benzyltoluene. 3- 
Methylditan. 


p-Benzyltoluene. 4- 
Methylditan. 


Carbon tetrabromide. CBr, . 


Carbon tetrachloride. CCl,. . 
Carbon tetrafluoride. CF,... 
Carbon tetraiodide. Cl,..... 


see Pentaerythritol 


(CZHtGO),CHicwancares acc 


Bromoform. CHBr;........ 


Chloroform. CHCl;........ 

see Methane, deuterotri- 
chloro-* 

Fluoroform. CHF, ........ 

Iodoform. CHI;........ Le 


p-Leucaniline. C,,H,.N;. 
See m312 

Leucocrystal violet. 
C,5H3,N3. Seem312 


see Orthoformic acid, 

trithio-, triethyl ester 
Leucoaurin. C,,H.03. 

See m312 
Ci9Hi3N30¢. Seem312..... 


Methylarsonic acid. 
CH,AsO(OH), 

Methionic acid. 
CH,(SO;H),.2H,0. 


Methylphosphonic acid. 
CH;PO(OH), 


Mol. 
wt. 


297.74 


164.38 
115.01 
196.06 


182.27 


182.27 


331.65 


153.82 


88.01 
519.63 


289.38 


4373.55 


292.34 
379.33 


286.42 
139.97 


212.18 


96.02 


Color. 
crystalline 
form, 


specific rotation 
and A,,,, (log e) 


pr A°*'" (not 
max) 240 
(3.28), 260 
(3.00), 300 
(1.90) 

A" 276.5 (1.79) 


A®* 277.5 (1.05) 


A'*° 260.5 
(2.77), 266 
(2.80), 274.5 
(2.75) 

mel ta (dil al) 
{Buon 228 


Av? <200 
redIf(bzor 
chl) 


As” <220 


rh nd (bz, sub, 
Ac,O) 4%” 262 
(3.11), 272.5 
(2.95) 


nd (al or ace) 


hex sc A5v'OH 
224 
ave? <200 


ye hex pr ornd 
(ace) AS"! 244 
(3.0), 307 
(3.2), 347 (3.2) 


th (al) 
A°” 256 (2.86), 
262.5 (2.92), 
269.5 (2.81) 
If (w, al or bz) 


If (al), nd 
(bz or lig) 


pr (aa or dil al) 


sc (bz) A®? 382 
(3.2) 

nd (al) 

If (al) 


hygnd 
(w +2) 


hyg pl 


exp7° 


111.847©°| 1,65662° | 1.46227° 


14.2 1.63803° |1.43842° 


285 (282) 


155 (in 
Jena, 
240-5 
(in soft 
glass) 


231 
245-50 
(in soft 
glass) 
8.3 149,576° 
4615 
6176" 


2.88997 |1.59767° 


—63.5 1.48323° 


SP LN ipa 
ca. 2187°°|4.0083° 


—160 
123 


1.4793° 


19(15) 
(i) 94 (st) 1.0143 
(ii) 81 

(unst) 


208 


175 


240 (235) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-375 


i b.p. 
b pele | = baa 


Solubility 


other 
solvents 


CS, vchls 
liq HF 6 


tos" aai,s" 


B1°, 115 


B1*, 113 

J1953, 
2075 

J1953, 


2372 
BS, 607 


BS?, 511 


B1°, 92 


B1°, 65 
B1°, 35 
B1°, 104 


B1?, 47 


BS?, 672 


B7', 485 


B7?, 842 


B1°, 88 
B17, 14 


B1?, 34 
B1°, 102 


B1°, 116 


BS?, 613 


B13?, 150 


B13?, 150 


B67, 1106 
BS?, 618 


BS*, 2347 
B4?, 996 


BI’, 644 


Am 74, 
5540 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Methanephosphonic acid 


—,diethylester*... 
—,dimethyl ester* . 


—,trifluoro-, 
diammonium salt* 

Methanesiliconic 
acid* 

Methanesulfenic 
acid, trichloro-, 
chloride 

—,trifluoro-, 
chloride 


Methanesulfinic 
acid, amino- 
(imino)-* 

Methanesulfonic 
acid* 

—,chloride....... 

—,phenyl-, 
amide, N-methyl- 

—.,trichloro-, 
chloride 

—,trifluoro-*...... 

—,—,amide ...... 

5 — ___|NN= 
diethyl- 

—,—,anhydride* . . 


—,—,chloride..... 
—,—,ethylester ... 


—,—,fluoride 


m343 |—,—,potassium salt 
m344 |—,—,sodium salt. . 


Methanethiol*.... . 
—,(2-furyl)-....... 


Methanetricar- 
boxylic acid, 
trimethyl ester* 

Methanoic acid* . . 

Methanol*........ 


Methanol-d 


Methan-d?-ol-d. . . . 


Methanol, (2- 
amino-3- 
methylphenyl)-* 

—,(2-amino- 
4-methyl- 
phenyl)-* 

—,(2-amino- 
5-methyl 
phenyl)-* 

—,(4-amino-3- 
methylpheny!)- 
bis(4-amino- 
phenyl)-* 

—,(4-amino- 
phenyl)phenyl-* 


m351 


m352 


m353 


m355 


m356 | —,bis[4(dimethyl- 


amino)pheny]]-* 
m357 | —,bis[2(dimethy]- 
amino)phenyl] 
phenyl-* 


Diethyl methylphosphonate. 
CH,PO(OC;H;), 

Dimethyl methylphos- 
phonate. CH,;PO(OCH;), 

BV CPO(ONHS) 35 esse = <5 


Silicoacetic acid. CH,SiO,H. 


Perchloromethylmercaptan. 
Trichloromethanesulfeny] 
chloride. Cl;CSC1 

Trifluoromethylsulfenyl 
chloride. F;CSCl 


HN:C(NH,)SO,H 


Methylsulfonic acid. 
CH,SO,;H 

Methanesulfonyl chloride*. 
CH,SO,Cl 

N-Methylbenzylsulfonamide. 
C,;H;CH,SO,NHCH, 

Cl,;CSO,Cl 


FE; CSO;NHi seat as nae 


F;CSO,N(C;Hs)2 


(F;CSO,),0 


F,CSO,Cl 


CF,SO,K 


CF,S0,Na 


Methylmercaptan. CH;SH.. 
Furfurylmercaptan 


Tricarbomethoxymethane. 
CH(CO,CH;); 


see Formaldehyde 


. |see Formic acid 


Carbinol. Methyl alcohol. 
Wood alcohol. CH,;,OH 

O-Deuteromethanol. 
CH,OD. 

Deuteroxy(trideutero)- 
methane*. Tetradeutero- 
methanol. D,COD 

2-Amino-3-methylbenzyl 
alcohol. 


2-Amino-4-methylbenzyl 
alcohol. 


2-Amino-S5-methylbenzyl 
alcohol. 


Rosaniline. 
C,oH2,N30. See m381 

p-Aminobenzhydrol. 
C,3H,3;NO. See m366 


Michler’s hydrol. 
C,,H2.N,0. See m366 


C.3H2.N,0. See m381 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log €) 


ye oil 1°"! 324 
(1.08) 


ye A®*5214 
(2.37), 333 
(1.40) 


nd or If (aa-lig) 


cr (al-w) 


cr (ace) 
cr (ace) 


48.11 |A°” 228.5 (2.15) 


190.15 |pr(MeOH) 


32.04 | A#** 183.3 (2.18) 


33.05 


36.07 


137.18 


137.18 |nd (bz) 141 


137.18 |nd (bz) 123 


nd (w) Aaa HCI 
540 (3.1) 


186d 


nd (w or bz) 


It gr If or pr 
(bz) A** 607.5 
(5.17) 

pr (lig) 


(102-3) 


Density 


1.0406;° 


1.15072° 


31.67°° 


1b Pe | Perce 


0.86657° 
1.13193° 


0.79147° 
0.81273° 


65.47°° 


135-45'? 


140-50"? 


145-50"? 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-376 


1.480538 |1.45737° 


Solubility 


e other 
Se ee solvents 


1.4101°° 


1.4099°° 


1.53292° 


1.32887° 


Ref. 


BI’, 1212 
B17’, 116 


B2?, 680 


B1*, 1147 
BI1°, 1186 


BI, 1187 


B13?, 367 


B13?, 369 


B13, 367 


B13, 763 


B13, 696 


B13?, 423 


B13, 741 


No. Name 


Methanol 


—,bis[3(dimethyl- 
amino) phenyl] 
phenyl-* 

—,bis[4(dimethy]- 
amino)pheny]] 
phenyl-* 


m358 


m359 


m360| —,bis(4-hydroxy- 
phenyl)phenyl-* 


m362|—,cyclohexyl-..... 


m363|—,[2(dimethyl- 
amino)phenyl]- 
[3(dimethyl- 
amino)pheny]]- 
phenyl-* 
—,[2(dimethyl- 
amino)pheny]]- 
[4(dimethyl- 
amino)phenyl]- 
phenyl-* 
—,[3(dimethyl- 
amino)pheny]]- 
[4(dimethyl- 
amino)pheny]]- 
phenyl-* 
—,diphenyl-*...... 


m364 


m365 


2 m366 


m367| —,diphenyl- 
(1-naphthy])-* 

m368} —,diphenyl- 
(2-naphthyl)-* 

m368'| —,di(4-tolyl)- 


m369| —,(2-furyl)-....... 


m370| —,(4-methoxy- 
pheny!)phenyl-* 


m371 |—,(5-methyl- 
2-furyl)- 
m373 |—,(1-naphthyl)-* .. 


m374 |—,(1-naphthyl)- 
phenyl-(d/)* 
m375 |—,(2-naphthyl)- 
phenyl-(d/)* 
Q m376 |—,(2-tetrahydro- 
furyl)-(d/) 
m377 |—,(2-thienyl)-..... 


m378 |—,(2-tolyl)-....... 


Q m379 |—,(3-tolyD-....... 


Q m380 |—,(4-tolyl)-....... 


Q m381 |—,triphenyl-* 


m382 |—,tris(4-amino- 
phenyl)-* 


m383 |—,tris- 
(4-biphenylyl)- 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


C,3H2.N,0. Seem381...... 


C,3H2.N,0. Seem381...... 


Benzaurin. 
C,9H;,03. See m381 

Hexahydrobenzy] alcohol. 
Hydroxymethyl- 
cyclohexane. 

C,3H2.N,0. Seem381...... 


C.3H.N,0. See m381...... 


C,3H2.N,0. Seem381...... 


Benzuverol.. ce ga aces nvaece 


C,o)HSCOH(C,Hs)2........ 


CiUGHECOH(GH);. oe sakes 


Furfuryl alcohol. 
2-Hydroxymethylfuran. 

p-Anisylphenylcarbinol. 
p-Methoxybenzhydrol. 
C,4H,40,. See m366 

5-Methylfurfuryl alcohol.... 


1(Hydroxymethyl)- 
naphthalene*, 


C,,)H3CH,0H 
C,o)H3CH(OH)C,Hs 


C,o)HSCH(OH)C,Hs 


Tetrahydrofurfuryl alcohol. . 


m-Methylbenzyl alcohol .... 


p-Methylbenzylalcohol..... 


Triphenylcarbinol. Tritanol . 


Pararosaniline. 
C,oH;9N30. See m381 


Tri-p-xenylcarbinol........ 


346.48 


346.48 


292.34 


114.19 


346.48 


346.48 


346.48 


184.24 


310.40 
310.40 
212.30 

98.10 


214.27 


112.14 


158.20 


234.30 
102.13 
114.17 


i bede ts Wy) 


122.17 


122.17 


260.34 


305.38 


488.64 


Color, 
crystalline 


form, 
specific rotation 
and J,,,, (log &) 


cr (eth) 


cr (eth, bz, lig, 
MeOH or 
peth) 2** 320 
(4.25), 428 
(4.28), 620 
(5.00) 

ye-red pw 
As*' 414 (4.3) 


(al) 


pr (bz-al) 


nd (lig) AMeO# 
220 sh (4.0), 
259 (2.67) 
As" 442 (4.60) 
cr (lig or bz) 


pr (eth-lig) 


nd (al) As" 
472 (4.87) 
col-ye 
A” 217 (3.9) 
nd (w, lig or 
dil al) 


nd (wor al), 
cr (bz-lig) 


cr (al or lig) 
nd (al or lig) 


hyg 


nd A's° 263 
(2.4), 275 
(2.3) 


nd (hp) 


pl (al), trig 
(bz), rh (CCI,) 
Jdiox 240 
(3.16), 253 
(3.26), 260 
(3.28) Ae" 405 
(4.6), 435 
(4.5) 


‘ol to red 

If AwepH =1.3 
260 sh (3.0), 
410 (2.7), 
540 (3.0) 
nd (aa or bz) 


Density 


128-9: jitlhatet ante] be tet. 
L21—3: wer jas arg Breas ES Ae. « 
(110) 
110-2008] ARG MSs Al once. 
—43 18376° 0.92972° 
8314 
183-48 » | 52 dinkiera| sees 4.. 
169=700 Pleiades dlisisiecetes 
LAOS OM | sfeleratevs svel|i-sis, sieve sans 
69 PA Sak | Weer ae 
180° 
136.5 CP | eon ee 
HIS sre | actenanoal vtec seas 
OO Bie Mlitnciicspendt| alieettettars 
ee 171759 | 1.129639 
68-92° 
6628) 2 Niswaccur 4 lieseeaens 
ot Joe 194-6744 |1.07692° 
6d 81'3 
64(61)  |3017'° 1.1039§° 
163! 
86.5 (C4, 360)" Bivens 
S7ES (8d) alc ae) |W ehhe - 
Sema care 177-875° |1.05443° 
80-27° 
NeOD Gee 2077°° sceteie sisters 
96'2 
37-9 223758 1.023*° 
117-92° 
<—20 |215-67°° |0.9157"” 
(218- 
9743) 
110-2?” 
61-2.1 217760 0.97837 
116-8?° 
164.2 3807°° 1.1998 
Sey hg ees O53 || eeeen dd 
205) 
| RR AR ycicad 1 Crean ie 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-377 


Brio toceor i 6 
1.464392° s 
Arn teachy Radha tt) 
ileravaratavall avers 6 
eSaemby pee | Keats é 
srecayatavevats a") v 
«baad eorex Aue 
sve Aoyuary 1 les 
0» Fecapenale 1 s 
1.486879 | co] v 
d 
sfroctst SP au 
1.485379 | 6* | v 
ecstely rete oly 
\seeseesy say i |v 
aceisve NG ied 
1.451728 paige gre 
1.52807 | i | v 
afeish ge bvON 6 |v 
yt 
as avant 6}Vv 
st 
ayousye tes eee Oo |v 
sg! 
Peers ae i v 
SEE eco o}s 
ORC Sie é 


Solubility 


.|aas 


aas 
pethi 


Ref. 


B13, 742 


B13?, 442 


B13, 742 


B13, 742 


B13, 742 


B6?, 631 


B6?, 721 
B6?, 722 
B6, 688 
B17?, 113 
B6?, 965 
Am 54, 
2554 
B6?, 617 
B6?, 681 
B6?, 681 
B17’, 106 
B17, 113 


B6?, 457 


B6?, 465 


B6?, 469 


B67, 686 


B13’, 447 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, F ake Density Ref. 
wt. |specific rotation other 
and A,,,x (log «) Me eth} ace solvents 
Methanol of 
m384|—.tris(3-nitro- C,5H,3N307. Seem381..... 395.33 |rhd (MeOH, LOT uF ol Pie ehe aad Mite terete B6', 352 
phenyl)-* chl or AcOEt- 
lig) 
m385 | —,tris(4-nitro- C,9H,3N30,. Seem381..... 395.33 |mcl pr (bz or CS) SOKA HN Perce. wlei| ieee tao toxs B6', 352 
phenyl)-* aa) A" 265 (ii) 167 
(4.4), 425 
(4.6), 450 sh 
(4.5) 
m386| Methantheline Banthine bromide ......... 420.36 |cr (i-PrOH) V7Z=T | teetete oll tiene afore Am 65, 
bromide A" 246, 282 1582 
m387 | Methapyrilene, Histadyl base. Tenalin base. |261.39 |A*238(4.17), |......-- L73B2SS. Wieeatacn stone Am 71, 
(base) Thenylene base. 304 (3.60) 333 
—|Methionic acid . .. . | see Methanedisulfonic 
acid* 
Q m388 | Methionine(DZ) .. . | dil-2-Amino-4(methylthio)- | 149.21 |pl(al) A” <200 |281d —sf........ 1.340 B47, 938 
butanoic acid. (272) 
CH,SCH,CH,CH(NH,)CO,H 
O m389|—(L)............ CH,;SCH,CH,CH(NH,)CO,H hex pl(dilal) {283d SUD 186 Face. ves B47, 938 
149.21 | [a]2° —8.2 
(w,c = 1) 
[a]35 + 22.5 
(1N HCl) 
40-01 NHCi 208 
sh (3.2) 
—|Methone......... see 1,3-Cyclohexanedione, 
5,5-dimethyl-* 
—|Methoxychlor..... see Ethane, 2,2-bis(4- 
methoxyphenyl)- 
1,1,1-trichloro-* 
—|Methyl alcohol ... . | see Methanol* 
—|Methylamine...... see Methane, amino-* 
—|Methyl cellosolve . . | see Ethanol, 2-methoxy-* 
m390 | Methylene blue . . . . | 3,9-Bisdimethylamino- SIS. S61dk preron? =) Wace ced tetteeicls nen cntate Meta na esa i B27?, 448 
phenazothionium chloride. pw (chl-eth) 
A" 655 (4.95) 
— |Methylene see Methane, dibromo-* 
bromide 
— |Methylene see Methane, dichloro-* 
chloride 
—| Methylene see Malonic acid, dinitrile 
cyanide 
—|5,5’-Methylene see Methane, bis(3-formyl- 
disalicylaldehyde 4-hydroxyphenyl)- 
—| Methylene see Methane, difluoro-* 
fluoride 
Q m391| Methyl green...... Paris green. Heptamethyl S55, AS or pwede sate. m\co: le eeeirastelite eteieranie B13, 451 
pararosaniline chloride. 
—|Methylhydroxyl- see Methane, 
amine hydroxylamino-* 
—|Methyl see Methanethiol* 
mercaptan 
Q m392 |Methyl orange. ... . Sodium 4’-dimethyl- 327.34 og, yeplorse id) ~ CRN ten | Seedieone «ll omen i B16, 331 
aminoazobenzene-4- (w) 4"! 265 
sulfonate. Helianthin-f. (4.2), 305 
Orange III. (3.9), 420 
(4.6) 
Q m393 |Methylred........ 4'-Dimethylaminoazo- 269.31 |vt or red pr USB) > Whe races arcvey (fevttens svete: illeversyoretenens athe: B16?, 164 
benzene-2-carboxylic acid. (to or bz), 
nd (aq aa), 
If (dil al) 
J, MecOH-—0.4N HCI 
521 (4.76) 
AMeOH-NaOMe 
410 (4.4) 
m394| Methysticin....... Kavahin. Kavatin. 274.28 |nd (MeOH), 137 WSR SS nl oo i B19?, 431 
C,5H,,0;. pr (ace) 
[a]2° +94.3 
(ace, p = 5) 
Q m395|Metrazol......... Cardiazole. Leptazole. 138.17 |cr (bz-lig) 59-60 jy Rae i peace ar B26, 213 
m396| Metycaine........ Piperocaine hydrochloride. |292.78|............. 172=5. Cl ARE Sit cemmides C25, 
1037 
—|Michler’s ketone . . . | see Benzophenone, 
4,4’-bis(dimethylamino)- 
m397|Mimosine(/) ...... F-RCUCENO) y :oyerstsieieisis slices 198.18 | ta (w) 228-9d) || encteea love te sila tee i | i |) aaa Am71, 
[«]?? —21 705 
(w,c = 0.5) 
A” 215 (4.6), 
280 (4.6) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-378 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form. 
wt. |specific rotation 
and A,,,, (log &) 
Monolaurin 
—|Monolaurin....... see Glycerol, 
monododecanoate 
—|Monoolein........ see Glycerol, 
mono(9-octadecenoate) 
—|Monopalmitin..... see Glycerol, 
monohexadecanoate 
—|Monoricinolein . . . . | see Glycerol, mono(12- 
hydroxy-9-octadecenoate) 
—|Monostearin...... see Glycerol, 
monooctadecanoate 
Sat 4g | ae See see Flavone, 2’,3,4’,5,7,8- 
pentahydroxy- 
—|Morindone........ see 9,10-Anthraquinone, 
6-methyl-1,2,5-tri- 
hydroxy-* 
m399|Morphine......... CEH oNOssac aru 285.35 |pr(PhOMe) 
A" 210sh 
(4.4), 236 sh 
(3.7), 287 
(3.2) 
m400 |—,acetate tri- C,7H,»NO;.CH;CO,H.3H,0. col to ye 
hydrate(/) Seem399 398.44 | cr(dilal) 
[a]b° —77 (w) 
m401/—,hydrate........ C,,H,;.NO;.H,0. See m399 | 303.36 | orh pr (dil al) 
[«]2> —132 
(MeOH, 
ch) 
m402|—,hydrochloride C,,H,,.NO;. HCl. 3H,0. 375.85 |ndorfl 
trihydrate See m399 (dil HCl) 
(aJ25 —113.5 
(w, c = 2.2) 
A” 230 (3.85), 
286 (3.2) 
m403|—,N-oxide ....... Genomorphine. 301.35 | pr (50 % al) 
C,,Hi9NO,. Seem399 A” 208 (4.4), 
235 sh (3.7), 
284 (3.2) 
m404 |—,sulfate penta- 2(C,,H,.NO;).H,SO,.5H,0. Pw orcubes 
hydrate See m399 58.85 | [a]2° —107.8 
(w,c = 4) 
A" 285 
m405 |—,O,O-diacetyl-. .. | Diamorphine. Heroin. 369.42 |rh [a]h> —166 
C,,H23;NO;. See m399 (MeOH) 4" 
230 sh (3.8), 
281 (3.3) 
m406 | —,—,hydrochloride| C,,H,;NO,;. HCI. H,O. 423.90 | [aJ2° —153 
monohydrate Seem399 (w,c = 1.17) 
A* 227 (3.85), 
279.5 (3.25) 
m407 |—,3-ethyl ether, Dionin. 385.89) jer 2o-02N Hel 
hydrochloride C,,H,3NO;. HCl. 2H,0. 244 (3.5), 
dihydrate See m399 286 (3.2) 
—|Morphol......... see Phenanthrene, 
3,4-dihydroxy-* 
Q m408|Morpholine....... Diethylenimide oxide. 87.12 |hyg 
Tetrahydro-1 ,4-isoxazine. 
Q m409|—,4-acetyl-....... CsH,,NO,. Seem408...... 129: 163 tse carmtentie srs eye 
2 m410|—,4(2-amino- CsH,4N,0. Seem408 ...... 130. 19s Seether ts 
ethyl)- 
Q m411 |—,4(3-amino- C,H,.N,0. Seem408 ...... 144.22, Be Sate Fes 60.0 
propyl)- 
m412|—,4-benzyl-....... C,,H,;NO. Seem408 ...... ike cariorter aeEete 
m413|—,4-butyl-........ CyH,,NO. Seem408....... Te EP ocak Ae 
Q m414|—,2,6-dimethyl- ...|C,;H,;NO. Seem408 ....... US SLS oe teriwis pee 
m415|—,4(2-ethoxy-..... CgH,,NO,. Seem408...... eT eee seiaehy Iie ReR Oe 
ethyl)- 
Q m416|—,4-ethyl-........ C.H,,;NO. Seem408 ....... WEA | asain ceseioe 
Q m417|—,4(2-hydroxy- 4-Morpholineethanol. P30, 185 | erates yeincies 
ethyl)- C.H,3;NO,. See m408 
m418 |—,4(2-hydroxy- C,H,;NO,. Seem408...... WAS ZO ster orerojsrartarets (ote 
propyl)- 
Q m419 |—,4-methyl- ...... C,;H,,NO. Seem408....... LOURTSD etatays asetelsicians 
Qm420 |—,4-phenyl- ...... C,oH,,;NO. See m408 ...... 163.22 |cr (al-eth) 
m421 |—,4(4-tolyl)-...... C,,H,;NO. Seem408 ...... 177.25 jer (dilal) 


Density 


(i) 254- 
6.4d 
(st) 

(ii).197 


272-4"? 


128.37°° | 1.00052° 


24.86'° 

14.5 15250 1.116535 
118"? 

25.6 116°° 0.991538 


219735 |0.987228 


1345° 

St Fone 260-1 1.03873° 
128-913 

—57.1 213-47©° |0.90682° 
67-8'° 

fr —85 |146.67°° 0.934635 
583° 

—100 2067°° —-|0.963?° 
93-714 

AGiOUGUE 138-97? |0.89967° 

Pic ORS 227757 1.07103° 


1.01743° 


115-675° 

259-60745 
165— 
70*5 

167°° 


0.90513° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-379 


1,56-1.61 


Solubility 


BREE 


Reivers ee ae | 
susuianetetaee i i 
aveyavatey wits 6 s 
D Pherae fraltagalicise 
Seetaalius fB | he |e ae 
1.45487° Sal keal rs 
1.48272° | co] s s 
1.4715?° | co} 0 $5 ‘00 
1.4762?° s | 
153022 oR del ceraliterare Salus 
1.445179 | v | s Sales 
1.44607° | co] co s | «© 
hadeit cars oo} Sass 
1.44002° | wo} o] wo] ss] s 
14763208)" (80) Sale| cell ons 
1.46387° Sasa) s 
1,43327° s 

ar eet Vv s/he 
aa greatest || as OAL Gl age 


other 
solvents 


chl 6 


Ref. 


'B27?, 118 


B27?, 134 


B27?, 122 


B27’, 132 


B27?, 159 


B27?, 133 


B27?, 151 


B27?, 153 


B27?, 148 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, oP! Bp. Density 
Wt. | specific rotation c C 
and J,,,, (log €) 
/Mucie acid 
Q m422| Mucicacid........ Galactosaccharic acid. PCIe DEC ee 20S Macrae cod) jajcure woksvspacata on 
2,3,4,5-Tetrahydroxy- 
hexanedioic acid*. 
—|Mucobromic acid . . | see 2-Butenoic acid, 
2,3-dibromo-4-0xo-* 
—|Mucochloric acid . . | see 2-Butenoic acid, 
2,3-dichloro-4-0xo-* 
—|Muconic acid. ..... see 2,4-Hexadienedioic 
acid* 
Q m423|Murexide......... Ammonium purpurate ..... BS eed Ie cre a 21 el ee meaner Mcbomek. |hocce cr cle 
(aq NH,Cl) 
2” 510 (0.7) 
—|Muscone......... see Cyclopentadecanone, 
3-methyl-* 
—J|Musk baur........ see Benzene, 2-tert-butyl- 
4-methy]-1,3,5-trinitro- 
—| Musk ketone...... see Acetophenone, 
4-tert-butyl-2,6- 
dimethyl-3,5-dinitro- 
—|Musk xylene...... see Benzene, 1-rert-butyl- 
3,5-dimethyl- 
2,4,6-trinitro- 
—|Mustard gas ...... see Sulfide, diethyl, 
2,2’-dichloro- 
m424 | Mycophenolic CorHignOg Site cece oc:ectecnee 320,35ind (wy) > qeeerth4t, - GUN SRAS coda deuilewanes 
acid 
m425|Myrcene......... 7-Methyl-3-methylene-1,6- | 136.24 |4*'225(4.30) |........ 0.801335 
octadiene. 
(CH3),C:CH(CH,),C(:CH,)CH:CH 
—|Mpyricyl alcohol... . | see 1-Triacontanol* 
—|Mpyristaldehyde. . . . | see Tetradecanal* 
—|Mpyristic acid...... see Tetradecanoic acid* 


m426|Myristicin........ 


—|Mpyristyl bromide . . 


see Tetradecane, 1-bromo-* 


276-77°° 
157?! 


1.143732 


For explanations, symbols and abbreviations see beginning of table, For structural formulas see end of table. 
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Solubility 


Ref. 
b other 
ace) DZ) solvents 


B25, 499 


B18?, 393 


B1, 264 


B19?, 84 


B3*, 1122 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ae 2am 


Color, 
crystalline ie a 
No. Name Synonyms and Formula a form, EB: b.p. Density 
*  Ispecific rotation Cc c other 
and A,,,, (log «) solvents 


Naphthacene 
Q nl} Naphthacene...... 2,3-Benzanthracene. .30 | og-yelf(bzor |357 SU rete nc.cierets [istrroyarersats Oo oar ethers emer 6 |consulfs | BS*, 2372 
Benz[bJanthracene. xyl) A™ (341) s’ | oosd 
Tetracene. 396 (3.35), 
418 (3.64), 
444.5 (3.91), 
475.5 (3.98) 
n2|—,9,10-dihydro-...|C,,H,4.Seenl ............ .31 | nd (xyl), If (bz) | 212 CA, 400 Whe tetas, svcte|ickecsrsceres aye: tcnare 6*| 5"|...| s* | PhNO,v | El4s, 76 
sulfs (ye) 
aa s" 
n3|—,9,10-diphenyl- . .|C39H5.Seenl ............ i og (eth + 4) 2OTS8) Fl Borerchera: lbernmentians [icra otsstiee fitters od | Ce We ee | eters OSV El4s, 77 
4°? 407 (3.32), 
434 (3.73), 
461 (3.96), 
493 (3.98) 
n4|—,9,11-diphenyl- . . | C,;,>H2o. Seenl uy ye 2°? 408 SOU SES «icc aaremieedt kaw ore nete dense «cone « HW heee)| 4} Wheel Mesa E14, 313 
(3.3), 435 (3.8) 
462 (4.1), 
493 (4.1) 
n5 |—,9,10, 11-tri- (Orr = BAST {20 Panton dooodo 4 i og (eth), DS Geile Nsw creain ase Ph tip istadagetets [ataatate aca ¢ Valitse Sales] 654i Goa E14, 313 
phenyl- (bz +1) 177-8 
A*? 417 (3.48), | (+1 bz) 
442 (3.80), 
472 (4.08), 
504 (4.14) 
Q n6|9,10-Naphtha- 3- inone..... yend(PhNO, |294,(285) sn og Wek «eiecte ice cele ae ...| Ss |...] 6°] 6” |sulfs (red- | E14, 319 
cenequinone or aa) vt) aa 6" 
TUDO a SINAN she ctx cei ahs wv arsta ais isisieiaiala owes : dk red (aa or S22 ee Ailids eee alae ndetaseverccare: |store ieyeielete fl Fel teers ited tens O80 El4s, 86 
cenequinone xyl) part 6 xyl, 
aaé 
Q n8|1-Naphthalde- 1-Formylnaphthalene. .20 | pa ye 3344 292750 Pe 50320 1650720 gi tea) osm tee eS ales: | Sults E12B, 
hyde a-Naphthaldehyde. 16015 2197 
1-Naphthalenecarbonal*. 
Q n9|2-Naphthalde- 2-Formylnaphthalene. 20 | If (w) 61-3 16019 MOTTS2 35 IEG 2U0 oF Or a| nV ell eV tS Bl )aters)| etree icles E12B, 
hyde B-Naphthaldehyde. 2°"! 384 (4.51) 2204 
2-Naphthalenecarbonal.* 
n10/1-Naphthalde- (or) s FAO PSY Cite oc ea Soon .24 |yeshnd(alor | 115 1S S725. |) hp giererde. (oles weuriess 68 | fe Se one eer aaiee B8', 564 
hyde, 2-ethoxy- aa) 
nl1|—,4-ethoxy- ...... Cy3H)202, Seen8-nrs-t. 3. . eZasiVeslaicr (88 OR | ||\2SCL2)) weilistatstetetsssellieteis apa | sdale, ataletai | Sea cit staal as 4\aase B8?, 174 
AcOEt) 
n12|—,2-hydroxy-..... B-Naphthol-1-aldehyde. : pr (al), nd 82 VD 2a re at oere eas listerAatette rs Ve eSal Suliaea| oe agai s B7?, 171 
C,4H,O0,. Seen8 (AcOEt) sulf s(ye) 
Ae CHES peths 
(4.7), 230 (3.8) 
270 sh (3.7) 
n13|2-Naphthalde- a-Naphthol-2-aldehyde. 2 QTSN=VE NG (Gil 9] GU! ee | | icielsistenerss i bsterercieisves. | fersererecers ts 6|/s|s]|...].../osvalks |E12B, 
hyde, 1-hydroxy- C,,H,O;. See n9 aa, dil al or lig)} s* aa s* 2369 
AMcOH -HCl 
260 (4.6), 
295 (3.8), 
375 (3.8) 
fin14| Naphthalene® ior. /5,2.<)| stecd:s:ctesracy 62:5 aliens, stat w)0i0,0 i mcl pl (al) 80.55 2187°° 1.02532° |1.400374"] i | s | v"| v | v /CS, BS5°, 1549 
A*'221 (5.04), 87.51° 0.962519 1.58988° vf CCL; 
275.5 (3.76), chlv 
286 (3.59), aas, v" 
311 (2.38) 
Qn15|—,picrate ........ C,oHs-Cs;H3N30,. Seenl4.. .28|yeprorpl(aa),|152  |........ BS Sigeed || ieee eee ates Sel teesa ieee SRS! Wl telecasts B5°, 1568 
cr (eth) d* 
AC2HaClz 230 
(4.30), 240 
(4.30), 340 
(3.60) 
n16|—,1-acetamido- C,3H,,N,03. Seenl4 ...... 4 loyeindi (aa Of e200 Ba ciierctaiers | meettcrate | stetards)efetoul ote = ASAT, og Fs Fe ...]aas E12B, 
2-nitro-* al) 746 
n17|—,1-acetamido- (Cy3H, N05. Seenl4..... <1... 23) pave ndilace) | |(1Q225—3:5]| sereerstevate.| lates cecyers | aieyaieverayapoi| store ge he a | eSeat eecalll tee Sei E12B, 
4-nitro-* 751 
n18|—,1-acetamido- C,,H,oN,03. Seenl4 ...... '23: || DE DE (ARVO MMR 220M Niven pigiete’ Ilaisielestetets ||| mtsisieisterais OL WES Onl tera Out areisieie rere E12B, 
5-nitro-* cr (al) J55 
n19|—,1-acetamido- GeH TON. O3- S4eDl4 nce. .23 |nd(w) 19 a tetrercs || sous Stata ates Bh erste usteral| eka eral totctae te E12B, 
8-nitro-* 756 
n20|—,2-acetamido- C,H; oN,03. Seenl4 ...... .23 |} ye rh bipym MSE Pail cde vetocotiery ills tetatetenegeeal lksistor ayers are Oo iS Wr iOlies al (S, [ars B12?, 731 
1-nitro-* nd or pl (al) lig 5 
n21|—,2-acetamido- C,,H,oN,03. Seenl4 ...... Peilioreya gel, SIE Ne aaedsig leering isconieco S| S| cea lore 6 |aas E12B, 
5-nitro-* ye nd (bz) 764 
n22|—,2-acetamido- C,2H,oN,03. Seenl4 ...... Peo Mlevend (Gilal)T | 224be | lictetee see Lete tecreets| terest Tver er free! es. aay E12B, 
6-nitro-* xyls 765 
n23|—,2-acetamido- C,,H,9N,03. Seenl4 ...... .23 | ye nd (al) VOSS: oer, | tec 'eretsst: cillepmennree i] actrees a= Mee Ov [osteo llitneare 6 |aas E12B, 
8-nitro-* s* 766 
2n24|)—,1-acetyl-....... 1-Acetonaphthone. Methyl] .21 | A*!' 242 (4.4), 34 296-8 es ened plat deO2607” | Fol) Sol S) lekSe 2... OSS B7?, 337 
1-naphthyl ketone. 290 (3.9) 170-0.52? 
C,,H,,0. Seenl4 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-381 


n26|—,2-acetyl-1- 
amino-, hydro- 
chloride 

n27|—,2-acetyl-4- 
bromo-1- 
hydroxy- 

n28|—,1-acetyl-2- 
hydroxy- 


n29|—,1-acetyl-4- 
hydroxy- 

Qn30|—,2-acetyl-1- 
hydroxy- 


n31 |—,2-acetyl-3- 
hydroxy- 


n32|—,2-acetyl-6- 
hydroxy- 

n33}—,3-acetyl-1- 
hydroxy- 


n34| —,2-acetyl-I- 
hydroxy-4-nitro- 


2n35|—,1-allyl-....... 


2n36 


Qn37| —,—,hydrochlorid 


Q n38| —,2-amino-*..... 


Q n39| —,—,hydrochlorid 


Qn42| —,1-amino-4- 
bromo-* 
n43| —,1-amino-5- 
bromo-* 
n44| —,2-amino-1- 
bromo-* 
n45 | —,2-amino-3- 
bromo-* 
n46 | —,2-amino-6- 
bromo-* 
n47 | —,3-amino-1- 
bromo-* 
n48 | —,6-amino-1- 
bromo-* 


n49|—,1-amino-4- 
bromo-2-nitro-* 
n50 
Qn51 
n52 
n53 


n54|—,2-amino-1,4- 
dibromo-* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


2-Acetonaphthone. Methyl 
2-naphthyl ketone. 
C,H 00. See nl4 


C,,H,,NO. HCI. Seenl4... 


C,,H,BrO,.Seenl4....... 


1-Acetyl-2-naphthol. 
C,,H,00,. Seenl4 


4-Acetyl-1-naphthol. 
C,2H,00,. Seenl4 
2-Acetyl-I-naphthol. 
C,,H,o0,. See nl4 


3-Acetyl-2-naphthol. 
C,,H,.0,. See nl4 


6-Acetyl-2-naphthol. 
C,,H,.0,. See nl4 
3-Acetyl-1l-naphthol. 
C,,H,,0,. See nl4 


C,,H NO,. Seeni4........ 


4-a-Naphthylpropene. 
C,3;H,,. Seenl4 
1-Naphthylamine*. 
a-Naphthylamine. 
C,oH N. Seenl4 


C,oH\N.HCI. Seenl4...... 


2-Naphthylamine* 
B-Naphthylamine. 
C,oHoN. See nl4 


CioHyN.HCI. Seenl4...... 
C,oH,BrN. Seenl4....... " 


C,oHgBrN. Seenl4........ 
C,oHgBrN. Seenl4........ 
C,oH,BrN. Seenl4........ 
C,oHgBrN. Seenl4........ 
C,oHgBrN. Seenl4........ 


C,oHgBrN. Seenl4........ 


C,oH,BrN,0,. Seenl4..... 


C,oHgCIN. Seenl4........ 
C,oHsCIN. Seenl4........ 
C,oHsCIN. Seenl4........ 
C,oH,Br,N. Seenl4....... 


C\oH,Br,.N. Seenl4....... 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


nd (lig, dil al 
or xyl) 
A*' 247 (4.8), 
280 (3.9), 
290 (3.9) 
cr(w) 


ye nd (al) 


pa ye If (peth), 
rh (lig), nd 
or pl (gasoline 
A227 (4.71), 

299 (3.60), 
337 (3.58) 

yesh pr(aa,to |198 
oral) 

(i) pr (bz or lig) | (i) 98 
(ii) gr-ye nd (al) (ii) 103 
A*' 256 (4.38), 

284 (3.71), 
366 (3.66) 

ye lfornd 

(al, peth) 
2*'250 (4.46), 
304 (3.82), 
390 (3.18) 

pr (bz) 


nd (bz) 


ye nd (al) 


7*'228 (4.73), 
296 (3.97) 

nd (dil al, eth) 
4*!242 (4.27), 
320 (3.71) 

nd. ease 
AWN Wer 
302 (2.7), 
311 (2.5), 
317 (2.3) 

If (w) 
A*' 236 (4.78), 
280 (3.82), 
292 (3.73), 
340 (3.28) 

If 254 

nd (al, bz or 102 
peth) 

If or pl (wor 
lig) 

rh nd (dil al or 
lig) 

pl (al) 


69 (cor) 


If (al, w or peth) 


nd (bz-peth or 

90 % aa) 
cr 

A‘ 218 (4.82), 

247 (4.19), 

331 (3.76) 
oger(aloraa) |200 


nd (peth or 60 (56) 
dil al) 


nd (al, bz or lig) |99—100 
nd(alorpeth) |60 
ndor pl(dilal) |118-9 


nd (al or bz) 106-7 


Density 


3256d 


265-7 
129-30'° 

300.87°° 
160! 
sub 


1.0228}° 


1.122938 


306.1 1.06143° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-382 


Solubility 


other 
solvents 


.|CS,s 
lig 6, s" 


.|chl,CS,, 
aas 


CS,, chl, 
ligs 


os, con 
sulfv 


dil NaOHs 
lig 5 


1.61407° 


1.670345! 


_ | E12B, 


B7?, 338 


B8?, 176 


B8', 567 


B8?, 179 


B8?, 179 


B8, 150 


B8?, 179 


E12B, 
118 
B12?, 675 


B12?, 678 


B12, 710 


B12?, 712 
E12B, 
713 
E12B, 
717 
B12, 
1310 
E12B, 
729 
E12B, 
731 
B12, 
1311 


| E12B, 


730 
E12B, 
775 


E12B, 
709 


‘E12B, 


711 
E12B, 
720 


735 
E12B, 
737 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
Mol crystalline Solubility 
No. Synonyms and Formula Or form, Density Np b- Ref. 
specific rotation other 
and Ay. (log &) bz! solvents 
Naphthalene 
n55|—,2-amino-1,6- C,oH,Br,N. Seenl4....... 300.99 ind (alerpeth). 121, fn S205 Sed EAL |W. cle ny Vee ee, E12B, 
dibromo-* 737 
n56|—,1-amino-2,4- C,oH,7CI,N. Seenl4....... 212.08 |ndf{alhe ) ~— 183=4) |eventerretere | ererecerer ete (olopeiereteuete E12B, 
dichloro-* 734 
n57|—,5-amino-1,4- C,oH,:N. Seenl4......... 145.21 |plornd (to), STSACOS)! (RATA aaah Mevcrectererse |[croernnvevan vere e Suelliaesesi| Perera E12B, 
dihydro-* turns pink in acs 667 
air 
n58|—,1-amino-2,4- C,o9H,N30,4.Seenl4....... 233.19: |yend I); pre "2420 tee yeydesete'| tetera vette lll ros severe i| 6 v | 6 |chl,aad | E12B, 
dinitro-* (aa), cr (ace) ligi 784 
ZHCIOs Pys* 
400 (4.04) 
n59 | —,2-amino-1,6- CroHN3O0,-)Seenl4......2: 233.19. gold-ye'ndi(al, 1248'S se | steerer ee never rer ciake errors 6] 6 5 | 6 |Pys* E12B, 
dinitro-* or aa), ye pw chl6é 793 
(Py) ligi 
n60 |—, 1-amino-4- CyoHsFN. Seenl4......... 161.19 |Itye 48 LO QUASI cafe tere fos |Jciare ararsrecall seme lvexevs, flowre Nlecclettis acs acs E12B, 
fluoro-* 710 
n61 |—,1-amino-2- 1-Amino-2-naphthol. 159.19 |silvery If (bz, VSO, MERA Vs cna ch lllescetie ov On | PSeieO Mles cill sete dil alk, B13’, 412 
hydroxy-* C,oH.NO. See nl4 eth) (175d) dilacv 
n62 |—,1-amino-6- 5-Amino-2-naphthol. 159.19 Indorogprtw) J190:6 ii tet seeiie etal fcc Shs Cy emer | stl er E12B, 
hydroxy-* C,oH,NO. Seenl4 (185) oss 1688 
Q n63 |—,1-amino-7- 8-Amino-2-naphthol. 159.19 |nd (w, al) 205-7 UD MR Ee aes centecste larecalacee-ece Saliva 5 |ligd E12B, 
hydroxy-* C,oH,NO. See nl4 1696 
n64 |—,2-amino-3- 3-Amino-2-naphthol. TS9:19) silvery iif (bzZ),91 235.0 |e ye meetin | ecetacietas 56 |v} 6]|...] 6 |dilac, E12B, 
hydroxy-* C,o)H.NO. Seenl4 nd (al, w) ch sh dilalk v 1677 
n65 |,2-amino-6- 6-Amino-2-naphthol. 159.19 |br (dil al), pr 192-4“ AFERUR ER Ral SOR ivierewa we SO eS RM esac ic | c Pemeerrer B137, 412 
hydroxy-* C,,)H,NO. Seenl4 (w) 212-3d 
(sealed 
tube) 
n66 |—,2-amino-7- 7-Amino-2-naphthol. 159.19 |nd or If (al) 201 (208) eter Paette [ve nace eiecveereiele OS Mail Vall Ne Mbp ieareulboasraacaeae cre E12B, 
hydroxy-* C, oH NO. See nl4 1691 
n67 |—,2-amino-3- CioHLIN. Seeni4 22.002... 269.10 |cr (al) E379 “Wisiesscrewescilfeteretsteccets ‘se averelesoisy[ laste s s |chl,aas E12B, 
iodo-* 729 
n68 |—,1-amino-2- Cy, Hy N. Seenl4 .........- ISF- 220d (peth) turns| 32 Calibre phere CO isos cieeltis é s . [OSV B12’, 
methyl-* red in air ligs 742 
n69 |—,1-amino-3- CHiN: See nl. cviinsn cnt 157.22 |cr(peth) 2" SEQ Seek BRAGG Ee one heeliieies Suhre . | Os, B12?, 743 
methyl-* 234 (4.6), ligs 
299 (3.78) 
n70 |—,1-amino-4- GimNiiN-seenl4 32. +> -l- 157.22 |nd (peth) 51-2 1k aia in | foeresce- Rael epic 6 UM eee eee OSV B12?, 740 
methyl-* lig s" 
n71 |—,2-amino-1- C,,H,:N. Seeni4 ......... 157.22 |nd (lig), pr SMD Pylatetersiaratats Weterara ceca |isvalaverainane é* |} vj} v]os |v |chlv B12, 740 
methyl-* (peth) ligs 
1172 |—,2-amino-6- GubiiyNoSeenl4.:----..<: 157.22 |If(peth, w) 129=30) [siete cisiive [idere ote is liacsre eae res ol ery! Sot eae Ao os, B12?, 743 
methyl-* turns red in air min acv 
n73 |—,1-amino-2- C,oHgN,0,.Seenl4....... 188.20 |ye-red mcl [EE DS isctocicacal tcksocueck| Seercrrotc SSD Si hcl o-.« |e ivewe B12?, 703 
nitro-* pr (al) 
n74 |—,1-amino-3- CyioHsN20,.Seenl4....... 188.20 |og-ye nd DST Ae a etsratctecc|feust ats eestece: vane ataceretane Vv s |chls E12B, 
nitro-* (50 % al) 748 
© n75 |—,1-amino-4- C,oHgN,02. Seenl4....... 188.20 |og-ye nd (al) TSS: (R92) We ses meee ere sttde Vectetstara ane Ona lia aav B12?, 704 
nitro-* A*! 269 (3.94), 
443 (4.18) 
n76 |—,1-amino-5- CioHsN20O>. Seenl4 188.20 |red nd (w) BERS!) F ihs.0,crcbteie eal tee etatveasts, | lasa:stor= atela s! s aas B12?, 705 
nitro-* 
n77|—,1-amino-6- Go HgN5O>.Seenl4 <2. 52-1 188:20.|og-red nd (chi) | B72=3 jn aces aM es rete le fleycisss = o> O| Chats s . |chl s* B12?, 705 
nitro-* A" 290 (4.11) 
353 (3.49), 
429 (3.29) 
n78 |—,1-amino-8- CyoH,N,0,. Seenl4....... 188.20 |red If (peth) QOS T Fac. adetstats si acarsca}asetets: laieraveysisiaie iar otef Sere Silat elas dilsulfs | B12?, 705 
nitro-* lig s’ 
Qn79 |—,2-amino-1- CyoHsN202.Seenl4....... 188.20 |og-ye nd (al) E267: Mae lvereaereteeieve:|Ile 1s csveresviee) ll suetoseva tates SETIZY, Vv .|aav B12, 
nitro-* 1313 
n80 |—,2-amino-6- CyoHsN,0,. Seenl4....... 188.20 |It og pl (al), DOTS GARE Meare orto: | vices elviets hetociae ers é s |dioxs E12B, 
nitro-* ye pl (aa) aas* 765 
A" 292 (3.81), 
429 (4.14) 
n81 |—,6-amino-1- C,oHgN,0,. Seenl4....... 188.20 |red nd (al) VAS Sie lil accpdtere eke. || te talscskstsyteealierarsreyavncars vi Vv jaav B12, 
nitro-* 2*"' 277 (4.20), lig i 1314 
352 (3.55) 
n82 |—,7-amino-1- CyoHgN,0,. Seenl4....... 188.20 |red nd (aa) 2 ee oe ee ee al Sat 8 S |osv B12, 
nitro-* A" 275 (4.22), aas" 1315 
347 (3.42), ligi 
427 (3.46) 
n83|—,2-amino-1- C,o9HgN,0. Seenl4........ gr nd (dil al), evel BIKE come aera tol eo ac Cran Ae Vee 5 | Rae ei dilacv B7, 717 
nitroso-* dk.grnd os s" 
(bz) 
n84|—,2-amino-1,3,6- |C, oH,Br,;N. Seenl4....... pa red cr VAS) NPERSSTS Nc il’: steee sc GOOF Valls me oe chlv £12B, 
tribromo-* (chl, al or al- peth 6 741 
n85|—,1(2-amino- ga NO COA. ic reeriste ALU Mec OM Riera cicttatetelcials) | Weieete ei=:-/|LO2—S ecw iileimtemtactafai fs alee s.ovsiei|\eefel] Vi Moaieieifie sofia E12B, 
ethyl)-* 425 
n86 | —,2(2-amino- GaAET aI CO DL A creete lela vel sta] Lid Meu foterei eis elseibedsies)||srierstecete’s LTE) Mileretedearn Pillars rma itera | wrecelt SB) Nees | esol». ave E12B, 


ethyl)-* 426 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-383 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No Name Synonyms and Formula 
Naphthalene 
n87|—,1(2-amino- N-a-Naphthylethylenedi- 
ethylamino)-* amine 
C,oH%NHCH,CH,NH, 
n88|—,1(amino- CH, N. Seeni4.... 6.0% 
methyl)-* 
n89/|—,2(amino- C,,H,,N. Seenl4........ 
methyl)-* 
n90|—,1-benzyl-2- 1-Benzyl-2-naphthol. 
hydroxy- C,,H,,0. Seenl4 
n91|—,1-benzyl-4- 4-Benzyl-1-naphthol. 
hydroxy- C,,H,,40. Seenl4 
n92| —,2-benzyl-1- 2-Benzyl-1-naphthol. 
hydroxy- C,,H,40. Seenl4 
n92'|—,1(benzylidene- | Benzaldehyde a-naph- 
amino)- thylimide. C,,H,;N. 
Seenl4 
n92? | —,2(benzylidene- Benzaldehyde f-naph- 
amino)- thylimide. C,,H,3N. 
Seenl4 
Qn93|—,1-bromo-* ..... C,oH,Br. Seenl4........ 
Qn94|—,2-bromo-* ..... C,oH,Br. Seenl4........ 
n95|—,1-bromo- C,,HgBr,.Seenl4....... 
2(bromo- 
methyl)-* 
Qn96| —,1-bromo-2- 1-Bromo-2-naphthol. 
hydroxy-* C,oH,BrO. See nl4 
n97| —,1-bromo-4- 4-Bromo-1I-naphthol. 
hydroxy-* C,.H,BrO. See nl4 
n98| —,1-bromo-5- 5-Bromo-1-naphthol. 
hydroxy-* C,oH,BrO. See nl4 
n99| —,1-bromo-6- 5-Bromo-2-naphthol. 
hydroxy-* C, oH,BrO. Seenl4 
n100| —,1-bromo-8- 8-Bromo-1-naphthol. 
hydroxy-* C,,.H,BrO. See nl4 
n101|—,2-bromo-3- 3-Bromo-2-naphthol. 
hydroxy-* C,,H,BrO. Seenl4 
Qn102| —,2-bromo-6- 6-Bromo-2-naphthol. 
hydroxy-* C,oH,BrO. See nl4 
n103| —,2-bromo-7- 7-Bromo-2-naphthol. 
hydroxy-* C,oH,BrO. See nl4 
n104| —,6-bromo-1- 6-Bromo-1|-naphthol. 
hydroxy-* C,oH,BrO. See nl4 
n105| —,7-bromo-1- 7-Bromo-1-naphthol. 
hydroxy-* C,oH,BrO. Seenl4 
n106| —,6-bromo-2- C,,HoBrO. Seenl4...... 
hydroxy-1- 
methyl-* 
n107| —,1(bromo- C,,HoBr. Seenl4........ 
methyl)-* 
n108| —,2(bromo- C, HoBr. Seenl4........ 
methyl)-* 
Qn109| —,1-chloro-*...... C,oH,Cl. Seenl4........ 
Qn110|—,2-chloro-*...... C,oH,Cl. Seenl4........ 
n111|—,1-chloro-2- 1-Chloro-2-naphthol. 
hydroxy-* C,oH,ClO. See nl4 
n112| —,1-chloro-2- C,oH.CINO. Seenl4..... 
nitro-* 
n113) —,1-chloro-3- Cy,oH,CINO. Seenl4..... 
nitro-* 


Mol. 
wt. 


186.26 


157.22 
157.22 
234.30 


234.30 


234.30 


231.30 
231.30 


207.08 


207.08 


300.02 


162.62 


178.62 


207.62 


Color, 
crystalline 
form, Oe: ‘ 
specific rotation 
and A,,,, (log &) 
Very | | teehee fat 
Veshturne ys We cructets «:« 
red in air 
pr (eth) 59-60 
nd (bz, dil 115 (110) 
HCO,H) 
plornd 125-6 
(dil aa-lig), 
pr (bz) 
nd (lig), pr(bz) | 73.5-4.0 
)McOH 
220 (4.52), 
236 (4.60), 
270 (3.48), 
295 (3.64) 
ye If (al) 73.5 
yesh nd (al) 103 
Adecalia 
335 (4.1) 
pr (8 form) —6.2(a) 
2-2.7(B) 
plorrhif(al) | 59, 
peasy fp 55.2 
410(—1.2) 
nd (al), cr (peth} 107-8 
rh pr(bz-lig), | 84 
nd (aa, lig) 
nd (dilal), 128 
nd (hx) 
nd (w) 137 
nd (w) 105 
pl(peth) 61 
nd (lig) 84-5 
nd (bz) 127 (130) 
cr (peth) 132-3 
nd (w) 129. 5-30 
cr (w) 105.6—6.5 
nd (bz) 129 
cr(pethoral) | 56 
If (al) 56 
cr (al, ace,CCl,} —2.3 
Ae 225 (4.83), 
285.5 (3.83), 
295 (3.61) 
pl (dil al), if 61 
{MeOH 
226 (4.91), 
270 (3.67), 
288 (3.47), 
322 (2.25) 
nd (lig), pr (chl), 71 
pl (w) 
pa ye nd (al, lig)| 81 
)McOH 
220 (4.73), 
257 (4.13), 
284 (3.73) 
yend (HCO,H,} 129.5 
al) 


b.p. 


°, 


320d 
204° 


294-5 
162-3"? 

18074 
149! 

247-50's 


2379- 10 


237-40'? 


281 
1391° 
281—276° 

14718 


165-91* 
258.875° 
106.5* 


256 
121-2! 


Solubility 


Density 


1.11435 | 1.664875 | 6 


1.48262° |1.6582° | st 


1.605° 1.6382 | i 


1.19382° | 1.632679 | i 


1.13777! | 1.60797! | i 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-384 


other 
solvents 


»|OSV 


ligi 
sulf s (bl) 
CS,s 
chls 


Oss 
lig 6 


lig 6 


MeOH s 
chl, 

aas 
chls 


chl, CS, s 


lig s" 


aav 
ligs 

chl, 
aas 


Ref. 


E12B, 
518 


B12?, 741 


B6?, 681 


E12B, 
507 


E12B, 
602 


BS5°, 1580 


BS5*, 1583 


BS°, 1633 


E12B, 
1484 
B6*, 2935 
B6*, 2936 
B67, 605 
B6, 614 
B6?, 605 
B6?, 605 
B6?, 605 
B6*, 2936 
B6?, 583 


E12B, 
1501 


BS?, 462 
BS?, 464 
BS°, 1570 


BS5°, 1573 


B6', 2990 


E12B, 
374 


E12B, 
376 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, PED: b.p. Density Np Ref. 
Wt. specific rotation Cc C other 
and A,,,, (log e) w | al} eth} ace} bz solvents 
Naphthalene rh 
n114|—,1-chloro-4- C,oHsCINO,. Seenl4...... 207.62 \br-yend (peth [8 T=TsS "7 Wave cccocatassilWeisteiaoretete tnsceratarshage i PA a . | peth s” E12B, 
nitro-* oral) (85) 370 
{MeOH 
230 (4.24), 
250 (4.05) 
n115|—,1-chloro-5- C,oHeCINO,. Seenl4...... 207.62 |nd (dil al or aa) |111 pee | eee em Perec sae TO eee Perse .|aas* E12B, 
nitro-* : 181? 372 
n116|—,1-chloro-6- C,oHeCINO,. Seenl4...... 207.62 |ye nd (dil al) V3.1 (120) fe serrces. [fo wee cleats ln copies vy] 6|v |v |chlligv |E12B, 
nitro-* 377 
Q n117|—,1-chloro-8- C,oHeCINO,. Seenl4...... 207.62 |Ityend(glaa |94~-5 SOU) pa Ina vate ete lsat os Sle tats s" laas E12B, 
nitro-* bz or lig) 175? lig 5, s’ 373 
n118|—,2-chloro-1- C,oH«CINO,. Seenl4...... 207.62 |nd (peth), ye 99-100 SOOM, | Pacctoid clever lose! evetetelons vivfi|v]v jaav E12B, 
nitro-* nd (al) peth 6, s" 368 
{McOH 
226 (4.93), 
265 (3.60) 
n119|—,2-chloro-3- C,oHeCINO,. Seenl4...... 207:62, \lbr.crornd (al) (94/579) Aly wastes Nerecses tells cacies cillelsisilicineeestesclienellooeeecree. E12B, 
nitro-* 375 
n120|—,2-chloro-6- C,oH.CINO,. Seenl4...... 207.62 |yend 170 T8090 75s | Fsepepeesesyaeh los <pefoters alls sy |arese eye ilies oll! © sta llr cceexs ages C41, 
nitro-* 5492 
n121 |—,2-chloro-7- C,oHsCINO,. Seenl4...... 207.62 |payend L3G Py Seal cpaiczatges \iarssarscerrata lara vissstssee } arecsil.oeP'ee « [teisccl s saipalaice seas C41, 
nitro-* 5492 
n122|—,3-chloro-1- C,oHsCINO,. Seenl4...... 207.62 | grsh-br nd LOSS Sa ltecoeerctera.s bt saisritertortke 5 etiaa.are (yal |e | pe PhNO, s" | E12B, 
nitro-* (PhNO, or 369 
90 %HCO-,H) 
n123|—,6-chloro-1- C,oH-CINO,. Seenl4...... 207.62 |nd (aq ace) 4005 Vsecmeccts ai |heceresaqias || pecseeeststs 5: |Iieserell avers SMW eiscil coccwe ts ase E12B, 
nitro-* 373 
n124|—,7-chloro-1- C,9H.CINO,. Seenl4...... 207.62 | yend (al) IG) © | Raertcteess Here aera Poi hones DNS Re NaSe Mian aia grill eecvemsnn « E12B, 
nitro-* 373 
2 n126|—,1(chloro- Gyo G@L See nd 4 icici «alee 176.65 | pr 32 PL) WP). 'y | Brose, ae | Seashore eta] est | TAPES tiePewt eerie B5°, 1622 
methyl)-* 135-9° 
n127|—,2(chloro- GiiHoCl. Seeinl4. three. 25 176.65 | If (al) 48-9 1707O% Mats relacraicteli lta spas wasps s OP RS". Water lata Sigh cise BS5°, 1632 
methyl)-* 
—|—,decahydro-* ....| see Decalin 
Qn128|—,1,2-diamino-*. . . | 1,2-Naphthylenediamine 158.21 |If(w),roseto | 98-5 DANS dikes cielo ae: [tsreeetenions aH} viv chlv E12B, 
CyoHi0N2. See nl4 br in air 150-1°* 805 
n129 |—,1,4-diamino-*... |1,4-Naphthylenediamine. 158.21 lyend(w) 12008 Rea era's Pete eee 1.6441'2 | 5 |v iv v |chlv B13’, 82 
CioHj0N2. Seenl4 
Q n130 |—,1,5-diamino-*. . . |1,5-Naphthylenediamine. 158.21 |pr (eth, al, w) 190 sub 1:4) gee ® Peta aracatoees Ss” ics s chlv E12B, 
CyoH,oN2. Seenl4 VN 824 
n131 |—,1,6-diamino-* 1,6-Naphthylenediamine. 158.21 |nd (w, eth) B56 Flee Las aon LA4TIS4 70837? ol 6 sl} We eee E12B, 
CioHi oN. Seenl4 Se Seal Sy 828 
n132 |—,1,7-diamino-*. . . |1,7-Naphthylenediamine. 158:20 Ni(bz) nd (w)i sive sie | Ilieriaets Sent emceeerts fis a cle (eles cles pOmleeehl Se |lig.o B13, 204 
CyioHioN2. Seenl4 
Q n133 |—,1,8-diamino-*. . . |1,8-Naphthylenediamine. 158.21 |nd (dil al) 66.5 20512 Veh2652%) [P.GS2872 sO Vo Mit acaci | cus =, Ibaccints avsus eis B13?, 85 
CioHioN2. Seenl4 sub s* 
2 n134 |—,2,3-diamino-*. , . |2,3-Naphthylenediamine. 158.21 |If (eth or w) 199 bpp lis cee aust de POSGRI5 1634 2ec nN Ome Va ale Sie lcead fore ion lleverateceg=ve cae B13, 86 
Ci oH 0N2. Seenl4 
n135 |—,2,6-diamino-*. . . |2,6-Naphthylenediamine. 158.21 |nd or If (w), 27 A RRR eT Ceres ke eer Te Oradl ie thcallOum bit card | gs ea avatars se B13, 86 
C,oH;oN2. Seenl4 If (al) 
n136 |—,1,4-diamino- C,,Hi,.N2-Seenl4......... 172.23 lye cr (peth) Te A reap ooo seeder oe SrpRrnee Poteau) lta aa, acs E12B, 
2-methyl-* peth s* 846 
n137 |—,—,dihydro- Vitamin K,. C,,H,,N>2.2HCI.|245.15 er (dil HCl) 00d so isvhcoabraealtee teats fee's ste Veh areas Syay Hc areh ga ‘acl yanat icant tp E12B, 
chloride Seenl4 846 
n138 |—,1,5-diamino- C,,H,,N2.Seenl4......... 172:23' \red-yelf(dilal) |U3G@{ 0 sepa da eta | ete ts foie ins SO Vay. a RP Tees E12B, 
2-methyl-* (128d) 847 
n139 |—,1,3-diamino- C,6H,4N2. Seenl4 234.30. [pl (MeO Hors 1165 0 i thsisactaa tun, se pcteierts |e o> <ilelfiens Volo s lligi E12B, 
2-phenyl-* bz) turns red 843 
in air 
n140 |—,2,6-dibromo- C,,H,oBr,0,. Seenl4...... 402.05 |nd TA7L0- WO erciciatstone ee. ere tscaids liom aie 9) fre noifiecreniiass (pea g | evere lig s” B67, 951 
1,5-dihydroxy-, 
diacetate 
Qn141 |—,1,6-dibromo- 1,6-Dibromo-2-naphthol. BOLS8iind (peth; bz) 0 | LOGm we Neietetrs sete flere tese es flowiarecissers i Tet hg al se 8 eel etc eters E12B, 
2-hydroxy-* C,.oH.Br,0. See nl4 If (al), 84 1512 
nd (aa +1) (+1 aa) 
n142 |—,1,2-dichloro-*. . . |C,oH,.Cl,. Seenl4......... 197.07 |pl (al) 35-7 295-8 1.31473? |1.6338*° CHa) (eel (ees eee eee eect o E12B, 
A 273, 284, 151-3'° 302 
316, 325 
n143 |—,1,3-dichloro-*. . . | Dichloronaphthalene. 197.07 |nd or pr (al) 61.5 BOL Wettacrrtes, |i sanpresvalhians SP bsee eal saxsseh ase ill eto iia E12B, 
C,oH.Cl,. See nl4 Nia fp bap ta 304 
312, 319, 326 
n144 |—,1,4-dichloro-*. . . | 8-Dichloronaphthalene. 197.07 |ndorpr (al, aa |68 POG) er NL 2OU TAT eee, a) Lisl 2 ese) Va) 8 (aas E12B, 
CioH,Cl,. See nl4 or ace) 1472 306 
n145|—,1,5-dichloro-*. . . | »-Dichloronaphthalene. 197.07 |nd or If (al, 107 CoS | SOR aa) GenrsOoe Nee eee fence tie aaa epic DOLD E12B, 
C,oH,Cl,. Seenl4 MeOH, 309 
aa), pr (sub) 
A" 280, 292, 
320, 324 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-385 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


No. Name Synonyms and Formula mete 
Naphthalene 
n146|—,1,6-dichloro-*. . . | 7-Dichloronaphthalene. 197.07 
C,oH.Cl,, Seenl4 
n147| —,1,7-dichloro-*. . .| @-Dichloronaphthalene. 197.07 
C,oH.Cl,. Seenl4 
n148|—,1,8-dichloro-*. . . | ¢-Dichloronaphthalene. 197.07 
peri-Dichloronaphthalene. 
Cy, oH6Cl,. See nl4 
n149|—,2,3-dichloro-*. . .|«-Dichloronaphthalene. 197.07 
C,oH.Clh.. Seenl4 
n150|—,2,6-dichloro-*. . . | «-Dichloronaphthalene. 197.07 
C, oH.Cl,. See nl4 
n151|—,2,7-dichloro-*. . . | 6-Dichloronaphthalene. 197.07 
C,oH,Cl,. See nl4 
Qn152| —,1(diethyl- N,N-Diethyl-1-naphthyl- 199.30 
amino)-* amine*. C,,H,,N. Seenl4 
n153|—,2,3-di- C,oH12Ngq. Seenl4 188.23 
hydrazino-* 
Qn154| —,1,2-dihydro-* A?-Dialin. A'-Dihydro- 130.19 
naphthalene. 
CoH. Seenl4 
n155| —,1,4-dihydro-* . . .| A?-Dialin. C,oH,o. Seenl4. .| 130.19 
n156|—,1,2-dihydroxy-* | 6-Naphthohydroquinone. 160.18 
1,2-Naphthalenediol*. 
C,.oH,O0,. Seenl4 
Qn157 |—,1,4-dihydroxy-* |1,4-Naphthalenediol*. 160.18 
a-Naphthohydroquinone. 
C,oH,O,2. Seenl4 
2n158 |—,1,5-dihydroxy-* . | 1,5-Naphthalenediol*. 160.18 
C,oHsO2. Seenl4 
n159|—,—,diacetate..../C,4H,,0,.Seenl4......... 244.25 
Q n160 | —,1,6-dihydroxy-* . | 1,6- Naphthalenediol*. 160.18 
C,oH,O,. Seenl4 
Qn161 |—,1,7-dihydroxy-* |1,7-Naphthalenediol*. 160.18 
C,oH,0,. See nl4 
n162 |—,1,8-dihydroxy-* . |1,8-Naphthalenediol*. 160.18 
peri-Dihydroxy- 
naphthalene. 
CioH,0,. See nl4 
Qn163 |—,2,3-dihydroxy-* . |2,3-Naphthalenediol*. 160.18 
C,oH,0,. Seenl4 
Qn164| —,2,6-dihydroxy.* .| 2,6-Naphthalenediol*. 160.18 
C,oHsO,. Seenl4 
Qn165 |—,2,7-dihydroxy-* . |2,7-Naphthalenediol*. 160.18 
C,oH,02. Seenl4 
Qn166|—,1,4-dihydroxy- |C,;H,,O,.Seenl4 258.28 
2-methyl-, 
diacetate 
n167 |—,1,5-di- 1,5-Naphthalenedithiol*. . . . | 192.31 
mercapto-* C,oH,S,. Seenl4 
n168 |—,1,4-dimethyl-* . . | «-Dimethylnaphthalene. 156.23 
C,,H,,. Seenl4 
Qn169 |—,2,3-dimethyl-* . . |Guaiene.C,,H,,.Seenl4... ]156.23 
Qn170|—,1(dimethyl- N,N-Dimethyl-l-naphthyl- | 171.25 
amino)-* amine*. C,,H,,N. Seenl4 
Qn171|—,2(dimethyl- N,N-Dimethyl-2-naphthyl- | 171.25 
amino)-* amine*. C,,H,,N. Seenl4 
n172|—,1,6-dimethyl- Cadalene. C,;H,,. Seenl4..|198.31 
4-isopropyl-* 
n173|—,1,3-dinitro-*. . . . | )-Nitronaphthalene. 218.17 


€,.H.N,0,. Seenl4 


Color, 
crystalline 


form, 
specific rotation 
and A,,,, (log ¢) 


nd or pr (al, 
peth, sub) 
A*« 276, 288, 
317, 325 

nd or pr (al, aa) 
A™ 267, 273, 
296, 325, 326 

rh pl (hx), 
nd (al, sub) 
A** 296, 308 
319, 324, 329 

rh If (al) 
A*« 272, 283, 
312, 326 

pr (aa), nd or 
If (al), pl (eth, 
bz) 
Deals 
313, 330 

pl or If (al) 
A"* 260, 270, 
281, 311,327 


red-br (al or w), 
col nd (bz), 
br-ye 
(AmOH) 


If, pl on cooling 


pl 


If ornd(CS,), 
If (w +1), nd 
(lig) 


mel nd (bz, w) 


pr (w), nd (sub) 
nd (bz) 

pr (bz) 

nd (bz or sub) 


If or nd (w) 


If (w) 
rh pl(w) 


nd (wor dilal), 
pl (dil al) 
pr (al) 


ye If (al, eth, bz) 


If (al, MeOH) 


vt fir 
A*' 236 (4.13), 
305 (3.68) 

dk red nd 
A! 240 (4.65), 
282 (3.86), 
345 (3.35) 


ye nd (bz or 
Py-w) 


49 


63.5-4.5 


89-9.5 


(+1w) 


265d 
161 
138 
178-81 


144 (140) 


190 (nd) 
194 (pl) 

113 

119 

7.66 


105 


52-3 
(46-7) 


147-9 


sub 


285-6 152611029°)|'1.6092~9°) CS 


d 1.292429 | 1.623619] ..... 


206-7 1.581377° 


78° 


0.99747° 


211-27°° | 0.99283> | 1.5577?° 


9417 


sub 


sub 


2687°° 1.612779 
P29%° 

2687°° 
128.7'° 

274,5?%# 


139-408 


1.01663° 


1.0033° | 1.50607° 


1.042339 |1.624'S 


305 1.64435? 


160-2"? 


1.045538 


291-277° |0.97921° 
165° 
sub 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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= 


ih other 
et eee solvents 


aas" 


sulfv 
alk s 
lig s* 


aas 
CS), ligi 


aa s ligi 
aas" 


MeOH s 
chl 6 ligi 


BS5°, 1650 


B12', 
521 


B12, 
1273 

BS5°, 1683 

BS5*, 1605 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, ane: bp: Density Np Ref. 
Wt. |specific rotation c c 
and 4,,,,, (log ©) eth} ace} bz 
Naphthalene 
n174|—,1,5-dinitro-*....|C,9H;N,O,.Seenl4....... 218.17 |hex nd (aa 219 Ub ee | omeaidee areas I) Oy: s* |Pys", BS*, 1606 
or ace) CS, 6 
A" 233 (4.32), 
327 (3.81) 
Qn175 |—,1,8-dinitro-*. .. .|C,)H>N,0,.Seenl4....... 218.17 |ye rh pl (chl) 173-3.5 Ts MR | eed inrirrciors 2 i | 6 s | 6 |Pyschlé |BS5°*, 1607 
22'231 (4.44), B14?, 653 
313 (3.81) 
n176 |—,1,6-dinitro- CioH6N20;.Seenl4:...... 2347) |pa'yendtchl)  |19Sd AA ttle Aten te: |icseveuuctelets LEi} SOE EVEN eal oxo Py,chly |E12B, 
2-hydroxy-* ligi 1581 
n177 |—,2,4-dinitro- C,oH5N50,. Seenl4....... 259.18 |yerhnd (al) 105d!) SASS. ce stare, liner teres so) es iin sh Sy (chisto.s B57, 460 
1-triazo-* lig s* 
n178 |—,5,8-dioxo- Cyclopentadienebenzo- 174.20 |gr-ye lf TIS ease RSI dilate les basecarctaters. ae) ta7) 8) |. 8 loss E13, 
1,4,5,8,9,10-hexa- | quinone. (MeOH) 1033 
hydro-1,4- 4285 (1.40) 
methylene-* 
Qn179 |—,1-ethoxy-* ..... | Ethyl «-naphthyl ether. 172.23 |nd 5.5 280.5 LLOG029 = 1159537 ease viet [avian | ected cicse" | erepetetate ete B6*, 2924 
C,2H,,0. Seenl4 136-8'* 
Qn180 |—,2-ethoxy-* ..... | Ethyl 6-naphthyl ether 172.23 |pl (al) 37-8 282 1.064039 10259757" eae 18s. es to, lig, B6*, 2972 
Nerolin IL. 148'° CS,,s 
C,,H,,0. Seenl4 
On{8t|—,1-ethyl-*...... Gal iseenl4s seo ee 156.23 | 2'*°224(4.9), | —13.88 |258.677°°|1.008162°| 1.606229] i | co | o]...]...]........- BS°, 1639 
282 (3.8), 120'° 
323 (1.4) 
On182 |—,2-ethyl-*...... Cy 2 5 See nl 4h cies aves ste 156,23) liters crete taciers -7.4 257.9292" |10:99222% 111599920 Oi Bie R oO 1003 |e ica onan ees ae BS5*, 1641 
119° 
n183 |—,1(ethyl- Ethyl a-naphthylamine. LFS Welw ates o's We erat era al 303773 1.0607°  |1.6477'5 | i $l SERNA Sf a earenate eee B12?, 682 
amino)-* C,,H,3N. Seenl4 191:2¢ 
n184|—,2(ethyl- Ethyl £-naphthylamine. L7U23 eae ete Aue: <15 316-7 Ni O5AS2 9 MBSA GT oS he leceralllace ciliate | ote eee eee B12?,715 
amino)-* C,,H,3N. Seenl4. 19125 
Qn185|—,1-fluoro-* ..... Gita boSeeml4yee ce cote L461 eee eae: =9 215708 P132229 ESS 392° oie is) | Sse siws ichiaas  ||(B52:1'569 
go! 
Qn186|—,2-fluoro-* ..... Cech Fs Seeni4.. sexes. 146.17 | nd (al) 61 DANES OTA) Rreandter cto: \leverctetatenaie Le MSI lias: s |chl,aas B5*, 1569 
901° 
sub 
n187|—,1(formyl- C,,H,NO. Seenl4......... 171.20 |nd (w) SHES | WevestMartealt ter nwiststets. iccore siereacs sigh «SP es oss E12B, 
amino)-* 459 
n188 |—,2(formyl- C,,H NO. Seenl4......... 171.20 |1f (bz-peth) WP Nek copeualll cent reece ol heaton s s |pethd E12B, 
amino)-* 562 
n189 | —,1,2,3,4,9,10- Naphthalene hexahydride. C34 D2 E ooh: esas aia aerstele sis 200 0.93473 |1.5260'° s We egaceceee BS5, 433 
hexahydro-* CyioHi4. Seenl4 82? 
Qn190|—,1-hydroxy-* ....|1-Naphthol. «-Naphthol. 144.19 |yemclnd(w) |96(94) |2887°° 1.09893? |1.6224°9 | i | v | v |} s | s |chlv E12B, 
C,oHsO. Seenl4 A*'292 (3.67), sub on CCl, 6 1148 
308 (3.52), 
322 (3.31) 
Q n191| —,2-hydroxy-* ... .| 2~Naphthol. 6-Naphthol. 144.19 | mcl If (w), 123-4 2957°° 128205 DNs -aaraateters ij] viv s |chls E12B, 
C,oH,O. Seenl4 pl(CS,) én So,, 1210 
A*' 226 (4.86), CCl, 6 
265 (3.59), lig 5" 
274 (3.67), 
285 (3.52) 
n192|/—,—,,acetate..... 2-Acetoxynaphthalene. 186.21 | nd (al) 71-2 iP ei hall inate Oa Peas 8 Paw vy chlv E12B, 
C,,H, 002. Seenl4 1256 
Q n193|—,—,benzoate . .. . | 2-Benzoyloxynaphthalene. 248.29 | nd or pr (al), (CUS ee ica cic’ | Pesircnnieie All |Aeeree ane eqn Veh COMPS Als celle ceietensce: E12B, 
C,,H,,0,. Seenl4 cr (lig) 1260 
A*'221 (4.88), 
274 (3.71), 
303 (2.59), 
317 (2.50) 
2 n197|—,2-hydroxy- 1-Methyl-2-naphthol. 158.20 | nd (w, bz-lig, 112 TSO 2 Sa sere yore | icteoe d6|vj|v{vi4fv jaa,chlv |E12B, 
1-methyl-* C,,H, 00. Seenl4 dil aa) sub s! peths 1388 
n198 |—,1-hydroxy- 8-Nitro-1-naphthol. 1897 ersh yend(al,. |as0—9" | |ieseneteli ceo tolia ceils cs © Sy VV Pay) ve talks E12B, 
8-nitro-* C,oH,NO3. See nl4 chl, bz-hx) 1547 
Q n199|—,2-hydroxy- 1-Nitro-2-naphthol. 189.17 |yend,lforpr |104 DT ee aP re ereeetall eect iets Sel Fa yee allta. sya chavo cetags terse E12B, 
1-nitro-* C,oH,NO;-. See nl4 (al) A" 1547 
330 (3.50) 
n199?|—.2-hydroxy- 5-Nitro-2-naphthol. 189.17 | lt yend (w) Daa Vertes afer Ba tutta ills: s ee ois wet & lv ¥ .| OOS V E12B, 
5-nitro C,9H,NO . Seenl4 1556 
n201 |—,1-hydroxy- 1,4-Naphthoquinone 73.07 [pavend (Dz), WIGS A | lsteis.c e's Peacuccaacpin le oere sce ace i v|vfv {| 6"|MeOHv |E12B, 
4-nitroso-* 1-oxime*. 4-Nitroso- nd (dil al) chl,CS, 6 2786 
1-naphthol. 2*' 263 (4.08), 
C,oH,NO,. See nl4 372.5 (3.70) 
Q n202 |—,2-hydroxy- 1,2-Naphthoquinone Sil Vapvend (DZ)sOR eZee) Wetarace,<sovove /fteveuueietatate tae 61s fole.'ae i SV eSallh Val aay; E12B, 
1-nitroso-* 1-oxime*. 1-Nitroso- pr or pl (al) (109.5) v" lig 6 2731 
2-naphthol. Hick baal 
C,oH,NO,. See nl4 260 (3.78) 
n203 |—,2-hydroxy- 1,3,6-Tribromo-2-naphthol. |380.88 |nd (aa oral) CE, I (PAR IR) cco ool Oe een ea Chal Weave fens s |MeOH, B6*, 3000 
1,3,6-tribromo-* C,oH;Br,;0. Seenl4 Cera 
n204 |—,2-hydroxy- Providoform. 1,4,6-Tribro- {380,88 |nd (bz) Dap mabe © Nain aris iM BEmCey Pf ecigta ch nate tote Bite siloons s’ |chl, E12B, 
1,4,6-tribromo-* imo-2-naphthol. aas 1522 
C,oH;Br30. See nl4 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Name Synonyms and Formula Mol form, 
wt. specific rotation 
and A,,,, (log e) 
umn 
Naphthalene 
n205|—,3-hydroxy- 3,4,6-Tribromo-f-naphthol. | 380.88 | nd (bz) 
1,2,7-tribromo-* C, oH;Br30. See nl4 
n206| —,1-hydroxy- 2,3,4-Trichloro-«-naphthol. | 247.51 | nd (aa or lig) 
2,3,4-trichloro-* C,oH;Cl,0. See nl4 
Q n207| —,2-hydroxy- 1,3,4-Trichloro-f-naphthol. | 247.51 |nd 
1,3,4-trichloro-* C,.H;Cl,0. Seenl4 
Q n208|—,1-iodo-* ....... CigHal Seen 14 ieiciattotererci-1- 254.07 | APP 225 (4.6), 
280 (3.9), 
287 (4.0), 
299 (3.6) 
n209|—,2-iodo-* ....... Graal See TA sc cisrasecre 254.07 | If (dil al) 
A»? 236 (4.4), 
275 (3.6), 
292 (3.5) 
n210|—,1-mercapto-* . . .| 1-Naphthalenethiol*. 160.24 | A'*° 297 (4.34) 
1-Thionaphthol. 
C,oH,S. Seenl4 
Q n211|—,2-mercapto-* . . . | 2-Naphthalenethiol*. 160.24 | pl (al) As! 
2-Thionaphthol. 273 (3.8), 
C,oH,S. Seenl4 292 (3.7), 
336 (2.8) 
Qn215|—,1-methoxy-*.... | Methyl a-naphthyl ether. 158.20 | A°” 293 (3.5), 
C,,H,,0. Seenl4 306 (3.3), 
320 (3.1) 
Qn216|—,2-methoxy-*. ... | Methyl £-naphthyl ether. 158.20 | If (eth), pl 
Nerolin. C,,H, 90. Seenl4 (peth) 2"! 
227 (4.85), 
271 (3.65), 
314 (3.19), 
328 (3.30) 
Qn217|—,1-methyl-* ..... Cypbijo-09 C6014 Ei, (s1-, «10 «iei<, ste 142.20 | A*'** 267 (3.6), 
279 (3.6), 
314 (2.4) 
Q n218|—,2-methyl-*...... C,,Hyo. Seenl4 142.20 |mcel (al) 
4*' 224 (4.38), 
274 (3.72), 
305 (2.66), 
319 (2.65) 
n219 |—,1(methyl- Methyl a-naphthylamine. 157.22 |oil 
amino)-* C,,H,,N. Seenl4 
n220 |—,2(methyl- Methyl f-naphthylamine. ... | 157.22 |dk in air 
amino)-* C,,H,,N. Seenl4 
n221 |—,1(3-methyl- Isoamyl a-naphthyl ether. PAV RN Are canon soos 
butoxy)-* C,;H,,0. Seenl4 
n222 |—,2(3-methyl- Isoamyl £-naphthyl ether. 214.31 jIf 
butoxy)-* C,;H,,0. Seenl4 
n223 |—,1-methyl- C,,H,NO,. Seenl4 187.20 |lt yend (al) 
2-nitro-* 
n224 |—,1-methyl- C,,H »NO,.Seenl4........ 187.20 |ye nd (al) 
3-nitro-* 
n225 |—,1-methyl- C,,H,NO,. Seeni4........ 187.20 |pa yend (al) 
4-nitro-* 
n226 |—,1-methyl- C,,H,»NO,. Seenl4........ 187.20 |brsh nd (al) 
5-nitro-* 
n227 |—,1-methyl- C,,H ,NO,. Seenl4........ 187.20 |ye nd (dil al) 
6-nitro-* 
n228 |—,1-methyl- C,,H,NO,.Seenl4........ 187.20 |yend (al) 
7-nitro-* 
n229 |—,1-methyI- C,,H,NO,.Seenl4........ 187.20 |br If (al) 
8-nitro-* 
© n230 |—,2-methyl- C,,H,NO,. Seenl4........ 187.20 |yesh pr or 
1-nitro-* nd (al) 
n231 |—,2-methyl- C,,HgNO,. Seenl4........ 187.20 |yesh pl (al) 
3-nitro-* 
n232 |—,2-methyl- C,,H,NO,. Seenl4........ 187.20 lye nd (al) 
6-nitro-* 
n233 |—,2-methyl- C,,H,NO,. Seenl4........ 187.20 |yesh pl (al) 
7-nitro-* 
n234 |—,3-methyl- C,,H NO,. Seenl4........ 187.20 |pa ye nd (al) 
1-nitro-* 
n235 |—,6-methyl- C,,HyNO,.Seenl4........ 187.20 |ye nd (al) 
1-nitro-* 
n236 |—,7-methyl- C,,HoNO,.Seenl4........ 187.20 lye nd (al) 
1-nitro-* 
n237 |—,1-nitramino-* . . . |1-Diazonaphthalenic acid. 188.20 |It ye nd (w) 
C,,H3NHNO, 
n238 |—,2-nitramino-* . . . |2-Diazonaphthalenic acid. 188.20 |lfornd 
C,oHSNHNO, 


b.p. 


rae ie Density 
VOT SF ARIE ois oletetetctoterevereicangs 
MOS WR Rtete evel lisiotoiccecevsts Jeraiaiers. slave 
NOD TAMA eras aiare cto hin istetus eoere: | scleteeeeegete 
4.2 302 1.73992° |1.702567° 
54.5 308 1.63193° |1.6662°° 
7242 
cies DOG 285d 1.16073° | 1.68022° 
208.57°° 
1617° 
81 288 TSSOT IM lvoe crcsterc 
162.72° 
< -—10 |269(cor) | 1.0964!* | 1.694075 
13549 
734 2714 Wn Siatebede ts. iecche capeeaaeiat 
138'° 
sub 
—22 244.647°°| 1.02022° |1.61707° 
(—30.5)}| 107.41° 
34.58 241.057°°| 1.00582° |1.6019*° 
104.7'° 
Sapehabseeie 293 ara sareretarehn NILA eae 
165-755 
RICKY Ceci S¥i iis sie whee [levexexne oes 
(308— 
10) 
165- 
70 
BO OASr 317-974? |1.00693* |1.5705!* 
148—53* 
26.5 323-6d 1.0155}? |1.5768!? 
155-60° 
SB Oi) e erara etane: dibi| borbs alta gees loves velar 
BlS2) listers raillts OS Ae lb alae e 
71-2 LBZESASL Wh calarsvs, spell eceaneentae 
B2—3) “Weert peters Weiiste sze.ecetenUievepedeteserans 
DOT din Woes sss dion ts pptcib tote ts: [ucnieveaidad 
Sa en (TIE OPM [PC tcl tal TES | 
GSith)  qele tel BE leis vere on 
81-2 NSS rns lhscecesh. Ip eeaeer 
0 ye ee (rc ten (soem al fecirten) 3 
0 Oe ee | Se oe eee eal sear 
105 (OQ) nik sa teeee fees si Nes ce onde 
B9—50 “pil aherecvs iene. fp .nsctohelatere lore dread abaee 
Ol=2; Herre tae (eas ces leno aie 
36-8, eevee wo easier alee || Saretaiolanee 
PZB SA» [chet Sa wae tet Biv: erases Rolle es eles pee 
V3) 5=6. OB cccacteree  eaicaserste be leemron sees 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-388 


Ref. 
h other 
w cin iace solvents 


B6?, 607 
B6?, 582 


B6?, 604 


BS5*, 1590 


BS5°, 1591 


B6*, 2943 


B6°, 3006 


B6*, 2922 


B6*, 2926 


BS*, 1620 


BS5°, 1627 


n240 


n248 |—,1-propoxy-* ... . 


n249 |—,2-propoxy-*.... 


— |—,1,2,3,4-tetra- 
hydro-* 

n251 |—,1,3,5,8-tetra- 
nitro-* 

n252 |—,1,3,6,8-tetra- 


n253 |—,1-triazo-* ...... 


n254 |—_,2-triazo-* 


n255 |—, 1,2,5-tri- 
methyl-* 


n256 |—,, 1,2,6-tri- 


n257 |—, 1,2,7-tri- 


Qn258 |—, 2,3,6-tri- 


n259 |—, 1,2,5-trinitro-*. . 
n260 |—, 1,3,5-trinitro-*. . 
n261 |—, 1,3,8-trinitro-*. . 


n262|—,1,4,5-trinitro-*. . 


— |Naphthalene car- 
boxylic acid* 
n263| 1,2-Naphthalene- 
dicarboxylic 
acid* 


n264 | 1,4-Naphthalene- 
dicarboxylic 
acid* 


n265 |1,5-Naphthalene- 
dicarboxylic 


acid* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CyoH7NO,. Seenl4........ 


C,o9H,NO,.Seenl4........ 


CioHeN4O,. Seenl4....... 
CioHeN4O,. Seenl4....... 


C,oH3N(NO)OH. Seenl4. . . 


CioHSN(NO)OH. Seenl4... 


. |Perchloronaphthalene. 


CioClsg. See nl4 


CygHy2-Seenl4.........2. 


Cig gt Seen 4 fears oa 


a-Naphthyl propyl ether. 
C,3H,40. Seenl4 
B-Naphthyl propyl ether. 
C,3H,40. Seenl4 
see Tetralin 
y-Tetranitronaphthalene. 
C,oHsNsOg. See nl4 
B-Tetranitronaphthalene. 
CioH4N4Ox. Seenl4 
a-Naphthyl azide. 
C,oH,N;. Seenl4 
B-Naphthyl azide. 
C,oH,N3. Seenl4 


COrAls bree 70) US ead 


CisH pg 2 SOO DI nici cpe:55 cs 25 


Sapotalin. C,,H,,.Seenl4.. 


C,3H,4. Seenl4 


CioHsN30,. Seenl4....... 
C,oH5N30,. Seenl4....... 
C,oH;N30,.Seenl4....... 


C,oHsN30.. Seenl4...... 


see Naphthoic acid 


Color, 
crystalline 
form, 


Specific rotation 


and 4,,,, (log e) 


ye nd (al) 
4*!243 (4.02), 
343 (3.60) 

yerhndor pl 
(al) 
4°" 258 (4.40), 
306 (3.93), 
352 (3.44) 

gold-ye nd (al) 


yend(dilace) |103—4d 


nd (peth) 54-5 . 


nd 88-92 
(AcOEt-peth) 


nd (bz-CCl,) 
A*'275 (4.67), 
332 (3.87), 
345 sh.(3.79) 

cr A"! 225 (4.70), 
288 (3.95) 

If (al) 
A*'250 (4.70), 
285 (4.00) 


It ye tetr (ace) 
ye nd (al, bz) 


pa ye pr 
22! 300 (3.85) 

pr (al), nd 
(peth) ye in air 


nd (al) A'* 231 
(4.98), 289 


(3.80), 325 
(2.94) 

If Are" 229 
(4.92), 282 
(3.69), 327 
(3.03), 355 
(0.94) 

As** 230.5 (5.0), 
280-5 (3.74), 
326 (2.36) 

4229 (5.04), 
275 (3.76), 
309 (2.78), 
323 (2.83) 

It ye nd (al) 

rye rh (chl) 

yesh mel pr (al, 
ace or aa), 
wh nd 
(80 % HNO;) 

ye lf, nd or rh 
pl (al, aa, bz 
or HNO,) 


nd (al), cr (w) 


rods (aa or 
PhNO,) 


nd (PhNO,) 


C-389 


309 (320) 


Density 


sub 
30-40°-"! 
312755 


334760 


147-8'° 


263-47°° 


1.3327° 


1.0963° 


Solubility 


b other 
yd ace) DZ | solvents 


Ref. 


BS5°, 1593 


BS5°, 1596 


BS?, 459 


BS, 565 


E12B, 
863 


E12B, 
863 


chl,ligvy  |B5*, 1579 
BS5°, 2230 


aav 


aa,chls |BS5*,2231 


B6*, 2924 


B6*, 2973 


BS5°, 1662 


BS, 572 


B52, 457 

B53, 1612 

E12B, 
405 


. jaavchls 
Py s 
to, chl 6 


AcOEts 
Py v" 
chl 6 
lig i 


E12B, 406 


aas 
lig, 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form, U1 bp. Density Np 
wt specific rotation Cc Cc 
and A,,,, (log «) bi 
1,6-Naphthalenedicarboxylic acid 
11266|)1,6-Naphiiistene=” tl, 34 creaceuecdemenemere at 216.21 | nd (aa) FIOP ag eee tera ahs i 
dicarboxylic (sinters 
acid* ca. 290) 
267 1, 7eNaphithialenes | 0) ho fev da ciyeen einer an sess AIG. 2Lnvyenwidanaltor 308d = Asses car dl ccocacdellcseerayic 
dicarboxylic aa) (294-6d)| 
acid* 
0n268| 1,8-Naphthalene- Naphthalicacid........... 216.21 | nd (al) ZCO! sala) Beste cee cst ap ve sieves i 
dicarboxylic (270d) 
acid* 
Qn269| —,anhydride...... Naphthalic anhydride. 198.18 | nd (al), pr (aa), | 274 SUD: steal) aetocbudieet vile sass taate i 
C,,H,O3. See n268 If (sub) 
n270| —,dichloride...... Naphthaloyl chloride. 253.09 | pr(CS,) 84-6 19572009:? 5 pe etal wisn cade 
C,,H,C1,O,. See n268 
n271| —,diethyl ester . . . .| Diethyl naphthalate. 272.30] yesh mcl pror | 59-60 238-99 | 1.139979 | 1.558679 | i 
CoH, .O4. See n268 If (dil al) 202-4"! 
n272| —,dimethylester ..| Dimethyl naphthalate. 244.25 | nd (al), pr LOT i  cctatbctas tl > vin crave Ball uerareteraiacare i 
C,4H,,04. See n268 (MeOH) 
n273) —,imide ......... Naphthalimide. 197.20 | nd (chl-al) 300.) Wresps cette tate 5 6is.a' sills: +e marat i 
C,,H,NO,. See n268 
Qn274| 2,3-Naphthalene- | ..........: cee cece renee 216.21 | pr (aa or w), ZAG (SU) rrdustraall scesre ee sil ory cleat i 
dicarboxylic pr (sub) 239-41 6 
acid* (aa) 
N275}:2,0-Naphthaleme- (| .wcesctcscrascrrs ea riccee 216.21 | nd (alor sub) =300d ececededl «23+ octal elt aes o 
dicarboxylic 
acid* 
11276|'2,7-Napiithaleme= 1s cccgcleeccieye ce cislareisy oe ce ces 216.21: jndi(weel or dil. |) >300d fr ac peel oss oo cbetive vow le 
dicarboxylic HCl) 
acid* 
n277| 1,2-Naphthalene- Cj3H,035-.Seen263......<1 5. 200.21 | pa ye nd (lig 126-7 227302 iets ase olll+ « eymsptere 3 
dicarboxylic or al) 
acid, 3,4- 
dihydro-, 
anhydride 
n278} 1,8-Naphthalene- 3,6-Dinitronaphthalicacid. | 306.19 | silvery If (w) ZUZD pW avavevacsterale atau voebenl atecnahane é" 
dicarboxylic C,,H_.N203. See n268 
acid, 3,6- 
dinitro-* 
n279| —,3-nitro-, 3-Nitronaphthalic anhydride.| 243.18 | yeshnd (aa or | 252-3) | .......-) seer eee |e eee eee it 
anhydride C,,H;NOs. See n268 PhNO,) 
n280| —,4-nitro-*....... 4-Nitronaphthalic acid. 261.19] yend OE) ESL] Inara losommctdit ledoncacc|. oar 
C,,H,NO,. See n268 
n281] 1,5-Naphthalene- y-Naphthalenedisulfonic 288.31 | pl(+4w, dilaa| 240-Sd |........ VE oe Re Vv 
disulfonic acid* acid. or dil HCI) (anh) 
4" 277 (4.82), 
298 (3.98), 
318 (2.93) 
n282 |1,6-Naphthalene- 6-Naphthalenedisulfonic acid |288.31 jog pr(+4w,aa|125d sf... ww |e ee eee fee eee eee v 
disulfonic acid* or w) (anh) 
2S %HCI—al 237 
(4.89), 273 
(3.62), 342 
(3.23) 
n283,|2,7-Naphthalene- |]. Siesuisccscece nc taneceews 288.31 | hygnd (con ESO; Uebecaeretatevea ll chebintboscte |fctaterstonetans s 
disulfonic acid* HCl) 
A" 233 (4.94), 
266 (3.59), 
308 (2.41), 
323 (2.25) 
n284| 1,3-Naphthalene- B,y-Acid. Amino-G-acid. 303.32 | mcl pr ornd ZH po Mie drepoveydicust #8 E SAMS «(| dad cteteratele Ss 
disulfonic acid, (w +4) 
7-amino-* 
n285| 2,7-Naphthalene- H acid. C,pH.NO-;S,. SIGUA cows ies. ct Oh s bo OSU RRM Oil sires, 7 ROA wterate 6 
disulfonic acid, See n283 
4-amino-5- 
hydroxy-* 
n286| —,4,5- Chromotropic acid. 356,33.) nd or IF (ygi 2): «6.4 ovaaroil are statepeia all| sp sra.alarmalll-s ona olaials s 
dihydroxy-* CoH g0,8,.2H,O. See n283 A“ 235 (4.7), 
316 (3.7), 
335 (3.8), 
351 (4.0) 
n287| 1,3-Naphthalene- | G Acid. 6-Naphthol-y- 30431 Ae eet 37 OUT Bn csll a seteeieall erecta carina’ s 
disulfonic acid, disulfonic acid. (4.75), 287 
7-hydroxy-* (3.75), 338 
(3.48) 
n288| 2,7-Naphthalene- R-Acid. C,p)H,0,S,. See n283} 304.31 | diq nd Go TL. Naceardvastetel||anserertelecall arsesvetls tie s 
disulfonic acid, 
3-hydroxy-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-390 


Solubility 


Ref. 
A . other 
ace solvents 


E12B, 
4695 
E12B, 
4696 
«0 a)» val ieee E12B, 
4697 
aas" E12B, 
4705 
chls E12B, 
CS, 8" ~ 4713 
peth 6 
AcOEts | B9?, 652 
E12B, 
4703 
ee ee E12B, 
4724 
E12B, 
CS,, chl, 4723 
ligi 

to 5" E12B, 
aai 4728 

aa, toi E12B, 

4730 

MeOH, B177, 487 
aas 
lig 6, s* 

AcOEt, E12B, 
PhNO,, 4775 
aav" 

aas" E12B, 

4771 
aas" E12B, 
lig 6 4772 
a Baleid] pecan B11’, 119 
MPP Pe) (ese Su" BIL’, 121 


con HCI 6 | B11?, 122 


B14, 784 


B14?, 502 


alk s (bl-vt} B11, 72 


B11’, 165 


B11’, 164 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


No. Name 
1-Naphthalene 
n289| 1-Naphthalene- 
phosphonic 
acid* 
n290| —,dichloride...... 
n291/| 1-Naphthalene- 
sulfinic acid* 
n292| 2-Naphthalene- 
sulfinic acid* 
n293| 1-Naphthalene- 
sulfonic acid* 
n294| —,chloride ....... 
Qn295| 2-Naphthalene- 
sulfonic acid* 
Qn296|—,chloride....... 
Qn297| 1-Naphthalene- 
sulfonic acid, 
4-amino-* 
n298|—,7-amino-*...... 
n299 | 2-Naphthalene- 
sulfonic acid, 
4-amino-* 
n300 | 1-Naphthalene- 
sulfonic acid, 
4-amino-5- 
hydroxy-* 
n301 | 2-Naphthalene- 
sulfonic acid, 
5,7-dinitro-8- 
hydroxy-* 
n302 | 1-Naphthalene- 
sulfonic acid, 
4-hydroxy-* 
n303 |—,5-hydroxy-*. .. . 
n304 | —,7-hydroxy-*.... 
n305 |—,8-hydroxy-*.... 
n306 |—,—,lactone. .... 
n307 | 2-Naphthalene- 
sulfonic acid, 
1-hydroxy-* 
n308 |—,6-hydroxy-*'.... 
n309|—,7-hydroxy-*.... 


n309' 


C,oH,CIO,S. Seen295...... 


Naphthionic acid. 
C,o9H,.NO3S.4H,0. See n293 


6-Acid. Amino-F-acid. 
Bayer’s acid. Cassela’s acid. 
C,o9Ho»NO3S.H,O. See n293 
Cleve’s acid. 
C,o9H »NO;3S.H,0. See n295 


S-acid. C,p)H,NO,S. 
See n293 


Flavianic acid. 
CioH_N203S. See n295 


Nevile- Winther acid. 
NW-Acid. C,oH ,0,S. 
See n293 


a-Naphtholsulfonic acid L. 
C,oHg0.S. See n293 


Croceic acid. C,»HsO,S. 
See n293 
a-Naphtholsulfonic acid S. 
C,oH,O,S. See n293 
1-Naphthol-8-sulfonic acid, 
sultone. Naphthosultone. 
C,oH,O3S. See n293 
a-Naphtholsulfonic acid. 
C,oHsO,S. See n295 


Schaeffer acid. 
B-Naphtholsulfonic acid S. 
C,oH,O0,S. See n295 


F acid. B-Naphtholsulfonic 
acid. C,pH,O,S. 
See n295 


C,oH,NOS. Seen295...... 


see 5-Tetralinsulfonic acid 


192.25 


208.25 


226.68 


232.26 


241.27 


241.27 


239.25 


314.23 


224.25 


224.25 


224.25 


224.25 


206.22 


224.25 


224.25 


224.25 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


pr ( +2w, dil 
HCl) A* 228 
(4.69), 275 
(3.98), 320 
3.32) 

If (eth) 


dig pl(+1w), 
cr ( +3w, dil 
HCl) JS %HCI-al 
227 (4.98), 
275 (3.69), 
320 (2.62) 
pw or lf (bz- 
peth) 
wh nd (w +4), 
red-br cr 
QIN Hcl 
283 (3.9) 
nd(w +1), pl 
(aq ace) 


nd(w +1) 


nd 


pa ye nd (con 
HCl, +3w), 
cr (w) 4” 358 
(4.30), 380 
(3.99) 

ta or pl (w) 
he %HCl—al 234 
(4.50), 300 
(3.85), 320 sh 
(3.64) 

dig a “%HCI—al 
241 (4.46), 
311.5 (3.66), 
323 sh (3.62) 

2” 278(3.6), 
330 (3.1) 

cr(w +1) 


pr (bz) 


pl(w) 
ws “%HEl—al 237 
(4.58), 294 
(3.64), 328 
(3.57) 

If, cr (w +1) 
AS “Hci-al 233 
(4.85), 280 
(3.71), 332 
(3.13) 

nd (HCl), 
cr(w +1,20r 
4) 


90 (hyd) 
139-40 
(anh) 


68 


124-5 d 
(+1w) | 
83(+3w) 


100( + 3w) 
151 (anh) 


167 (anh) 
129 
(+1w) 
118 

(+ 2w) 
115-6 
(anh) 
108-9 
(+1w) 
95 
(+2w), 
67 
(+4w) 


150d 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-391 


of 


én 


Solubility 


other 


S: | pic cell| steis 
CR too | toon 
Vv evwi'e} v 
s ry 
Vv s 
é 


chl, CS, s 
peth 6 


.| MeOH, 


Pys 


.|aas 


.|aas 


-| dil HCl 6 


| aas 


Ref. 


B16?, 392 


B167, 392 
Bil',5 
B11’, 10 


B11?,91 


B11, 93 


B112, 96 


B11?,99 

E12B, 
5033 

E12B, 
5106 


E12B, 
5031 


B14, 835 


B11?, 156 


Bil, 271 


B11?, 155 


B11’, 163 


B11, 275 


B19, 43 


E12B, 
5262 


B11, 282 


B11, 285 


B11’, 190 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt 


Color, 
crystalline 
form, 
specific rotation 
and An, (log e) 


1,4,5,8-Naphthalenetetracarboxylic acid 


2n310}1,4,5,8-Naph- 
thalenetetra- 
carboxylic acid* 
Qn311}/—,1,8:4,5- 
dianhydride* 
n312/1,2,5-Naph- 
thalenetricar- 
boxylic acid* 
n313/1,4,5-Naph- 
thalenetricar- 
boxylic acid* 
—|Naphthalic acid... . 


—|Naphthazarin..... 


—|Naphthionic acid. . . 


n314 | Naphthocaine, 


hydrochloride 
—|Naphthohydro- 
quinone 
2 n315 |1-Naphthoic acid. . . 
2n316|—,amide......... 
n317|—,amidine....... 
n318 |—,anhydride ..... 
n319 |—,chloride....... 
n320 |—,ethylester ..... 
n321 |—,methylester.... 
Qn322 |—Vnitrile......... 
Q n324 |2-Naphthoic acid. . . 
n325|—,amide......... 
n326|—,amidine ....... 
n327|—,anhydride...... 
n328|—,chloride ....... 
n329|—,ethylester...... 
n330|—,methylester.... 
Qn331|—,nitrile......... 
n333 |2-Naphthoic acid, 
4-acetyl-3- 
hydroxy- 
n334 |1-Naphthoic acid, 
2-amino- 
n335 |—,3-amino-....... 


n336 |—,4-amino-....... 


n337 |—,5-amino-....... 
n338 |—,6-amino-....... 
n339 |—,7-amino-....... 
n340 |2-Naphthoic acid, 
1-amino- 
2 n341 |—,3-amino-...... . 
n342 |—,4-amino-....... 


see 1,8-Naphthalenedicar- 
boxylic acid* 

see 1,4-Naphthoquinone, 
5,8-dihydroxy-* 

see 1-Naphthalenesulfonic 
acid, 4-amino-* 


see Naphthalene, 
dihydroxy-* 

a-Naphthalenecarboxylic 
acid.* a-Naphthoic acid. 


1-Naphthalenecarbonamide* 
C,,HoNO. See n315 
1-Naphthamidine*. 
C,,H,oN2. See n315 
1-Naphthoic acid anhydride. 
C,,H,403. Seen315 
1-Naphthoyl chloride. 
C,,H,C10. Seen315 
C,3H,,0,.Seen315 


C,,H,90,. Seen315 


1-Cyanonaphthalene. 
1-Naphthonitrile. 
C,,H,N. Seen315 
2-Naphthalenecarboxylic 
acid*. B-Naphthoic acid. 
2-Naphthalenecarbonamide. 
C,,H,NO. See n324 
2-Naphthamidine.* 
C,,H,oN2. See n324 
2-Naphthoic acid anhydride. 
C,,H,,03. Seen324 
2-Naphthoyl chloride. 
C,,H,ClO. See n324 
C,3H,.0,. See n324 


Cy2H 1902. Seen324......:. 

2-Cyanonaphthalene. 
2-Naphthonitrile. 
C,,H,N. Seen324 

C, 3H, O04. See n324 


C,,H,NO,. See n315 


C,,H,NO,. See n315 


C,,H NO). See n315 


C,,H NO). See n315 


Cy,HoNO,. Seen315....... 


C,,H,NO,. 
C,,H NO). 


C,,;H_NO,. See n324 
C,,H,NO,. See n324 


304.23 


268.19 


260.22 


260.22 


172.20 


171.20 


170.22 


326.36 


190.63 


172.20 
171.20 
170.22 
326.36 
190.63 


200.24 


186.21 


153.19 


If or nd (w, dil 
HClor dil 
HNO) 

nd (aa), pr 
(PhNO,) 

nd (MeQH or 
sub) 


cr (eth or con 
HCl) 


pa ye 


nd (aa-w, W 
oral) A"! 293 
(3.9) 

nd or pl (al or 
gl aa) 

If (dil al) 

pr (bz) 


nd (lig) 


nd (lig, chl, 
sub), pl (ace) 

If (al) 

cr (bz) 

nd (eth) 

cr (peth) 


If(MeOH) 


If (lig) 


ye pr (aa) 


nd (dil al) 


ye or pksh nd 
(eth) 

brsh nd (w or 
al) 

og nd (w or dil 
al), nd (sub) 


pa yend (alor 
w) 
pa br pr (al) 


ind (dil alor aa) 


ye If (dil al) 
nd (dil al) 


320 


> 300 


270-2 


266-8 


212-6 


161 


154 


37.5 


185.5 
195 (cor) 
133-6 


135 


211-2 
(217-20) 
196 (sub 

205-6 

2234 


205 
(rapid 


htng) 
16-7 
15-6 
(204-6) 


Density 


> 300 
231%° 


1.398 


pats 
3107°° 

183-67° 
167-97° 

100—2°:° 
299 

148'? 


1.127413 
1.12903° 


1.111333 


> 300 1.0774°% 


1.114333 |1.5951?% 


1.093988 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-392 


Solubility 


é 


| a Ref. 
h other 
Ww 6th} ace solvents 


aas" E12B, 
CS,, chl 6" 4833 
Na, CO,s | E12B, 
aas* 4835 
MeOHs_ |E12B, 
4829 
E12B, 
4830 
wiacegeeeeiata te C35, 
4003 
chlsligé |E12B, 
3966 
con HCl, | E12B, 
aas* 3992 
chisligé |E12B, 
4002 
ac: alaxe ayenate E12B, 
3988 
Pee Esl OL B9?, 450 
oe eee B97, 449 
AVREIA E12B, 
3981 
lig s” B9?, 450 
chis E12B, 
lig 6" 4021 
chl,CS,, | E12B, 
ligs 4039 
aav’ E12B, 
4047 
aav E12B, 
4037 
chl, B9, 657 
aas 
chls B97, 453 
aas’ 
MeOH, |E12B, 
chlv 4031 
lig s* B9, 659 
chl 6 E12B, 
aa 6,s" 4589 
aav" E12B, 
4184 
MeOHs_ |E12B, 
4185 
aas E12B, 
lig 6 4188 
aas E12B, 
4198 
AcOEt, |E12B, 
aas 4200 
aav B14?, 322 
AcOEts 
iba satay B14’, 323 
pissed .. |B14?, 323 
AcOEts |B14?,323 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
Synonyms and Formula Mol. form, nEP: HP. Density Ref. 
specific rotation c Cc other 
and A,,., (log £) solvents 
rake wc TSZ20iKyelk€ale) "292 A SS ee ne eae aai B14?, 324 
(232) 
C,,H,NO,. Seen324....... 187.20 ipa yend (wor {/2255 Pt ie ees is cis tao ore laminin eer v |dilac, B14’, 324 
dil al) aav 
C,,H,NO,.Seen324....... 187.20: |paryendiorif, (245799) Pinca siete lerse ce er Vetere s | 6 |NHs,aav | B14?, 324 
(al) AcOEts 
C,,H NO. Seen324....... 187.20 | grsh-yend (aa) [22007 Pea ete eae ope eae s | 6 |AcOEts |B14?, 324 
n347/1-Naphthoicacid, |C,,H,BrO,.Seen315 ...... 251.09) (nd (aandilialiors|22000 septs mirerealle icles eel 8.) Ss Pxyly E12B, 
4-bromo- xyl) A%'* 305 aa s" 4121 
(3.97) 
n348|—,5-bromo- ...... C,,H,BrO,. Seen315 ...... 251.09 |nd (aa oral) 261 FT lege Ut reeeoteal eictrseseosi SPP EMes v jaad E12B, 
AM ©* 305 (3.9) 4123 
n349|—,8-bromo- ...... C,,H,BrO,. Seen315 ...... 251.09 | pr (w or bz) UTS Oe cate setae ete il) i rete te, da tral |( sncatevovarabe SPeW) Oe bee ee Sen aay E12B, 
A 282.5 sh chl, lig 6 4130 
(3.79), 292 
(3.89), 302.5 
sh (3.81) 
n350|2-Naphthoic acid, |C,,H,BrO,.Seen324 ...... 251.09 | nd (aa or bz) TO POP RS OS oetaeeaeilinn vee ote oes s' |aas E12B, 
1-bromo- 4133 
n351|—,5-bromo- ..... C,,H,BrO,. Seen324 ...... 251.09 | nd (al, sub) 270A COL) AISUD ST et al ciseicice clan avn £ Ns s s |aas E12B, 
4138 
n352|1-Naphthoic acid, |C,,H,CIO,.Seen315....... 206.63 | cr (w, bz) PSS) irre creel sea cscs bie bel shunt vs SAPS ACS) ahaa SIP SSP 4) =, tec. E12B, 
2-chloro- Ase 4120 
282 (3.75), 
292.5 (3.78) 
n353|—,4-chloro-....... C,,H,ClO,. Seen315....... 206.63 | nd (al) 2IOPy o Mires eevcle tren ob isis somerere x Oo} wv | 6 6 |aav E12B, 
Ati 298 (3.73)| (223-4) chl 6 4121 
n354|—,5-chloro-....... CH ClO; -Seen3s15........ 206.63 |nd (dil al) 245 SUDMMEY l cccte re ates lhcinsesernere d]v 6 jaaéd E12B, 
As°* 303 (3.85) 4122 
n355|—,8-chloro-....... Cy ClozSeen3i5. 32.05. 206.63 | pl(al,worbz) | 171-2 SUD” PPE ees Ste ltetacsee y st) ist Vv | s" |aas E12B, 
4% 280 sh xyls* 4128 
(3.78), 290 
(3.85), 312.5 
sh (3.74) 
n356| 2-Naphthoic acid, | C,,H,CIO,. Seen324....... 206.63 | nd (bz) LOGr BRA ab came ek ills Sete 3 é4 6s Bess ai tacarannaie E12B, 
1-chloro- 4132 
n357|—,3-chloro- ...... C,,H,ClO;3. Seen324....... 20663 ter (Gil MeOH) eT 20GIS: We ilernetaioetere)|beyeverees ete | rere te erin s|s |v] s |MeOHv | E12B, 
chl, aa, 4134 
AcOEts 
n358|—,5-chloro-....... C,,H,ClO,. Seen324....... 206.63 | nd (al or aa) DIONCOLY |Pestersrercrers fl a-a eens areas Aes a = s |aas E12B, 
4137 
n359|—,4-chloro-1- GwH Clo aseens24) 3,-4.0 222.63 | nd (al or aa) 2341229) Wea aalerta dh vo pre cae eater mo sit or bes) | do: |aas” B10', 146 
hydroxy- 
n360| —,4-chloro- C,,H,ClO;. Seen324 ...... 222.63 | yend PA Go coped lca oHe: tal ARIS CAIs Nebo ae ioS3al hoe a] teeta Nee tot, a B10, 336 
3-hydroxy- 
n361| 1-Naphthoicacid, |C,,H,)0,.Seen315 ....... 174.20 | cr (50% al) PSR Wiiitecrncies el etneers 2.5 |) eciaieverelers il lick ae| | enoxacin sulfs (red) | B9?, 443 
1,2-dihydro- 
n362|—,1,4-dihydro-....|C,,;H,)0,.Seen315 ....... 174.20 | nd or pl (lig) CY Amn Gee Wecrapiet seal ipo tie ov | s 1"vi | 6 || AcORE B9?, 442 
CS, Vv 
lig 6 
n363| —,3,4-dihydro-....| C,,H,;90,.Seen315 ....... 174.20 | nd (w, AcOEt), | 125 305=67 48 Nc. an actonfiace wee « Oates .| MeOH, B9?, 442 
cr (peth) A”! chl, CS, s 
223 (4.10) 
274 (3.78) 
Q n364! 2-Naphthoicacid, | C,,H,oO,.Seen324 ....... 174.20 ind orpr (dial. (| 105-6 eee cle sce eee ee ij s .| chlv B9?, 443 
1,2-dihydro-(d/) w or peth) 4”! v' aas 
211.5 (4.37), 
260.5 (3.99) 
Q n365| —,1,4-dihydro- ....| C,,H,oO,.Seen324 ....... 174-20 pL Z,.w OF GLE 10. O2--3) en |etererctererelp atete etetctatl| eveimcnveyatar i a ie 6 | ligd B9?, 443 
al) A! 273(2,61) st CS;1 
OQ n366| —,3,4-dihydro- ....| C,,H,.0,.Seen324 ....... P7420 ndi(dilidardil, (AZO F  Piciaisate cdl cnccpctecbe: {lee escteidyere 5 seco cess) satel) Sal ChLy. B9?, 443 
al, or dil s! aas 
MeOH) 4! 225 
(4.30), 291 (4.18) 
n367| —,1,3-dihydroxy-, | C,;H,,O,.Seen324 ....... 232A |ind (dilallordil |;S3=4:a)  |Poyesercrs|)) oi <:2)00 ste) <il| co's) ole veici | veal Ww .| alk s B107, 310 
ethyl ester aa) lig v" 
n368| 1-Naphthoicacid, | C,,H,.N,O,.Seen315...... ZO2-18i yeshnd Or pl 1266.7 SUD) arairetterl |; ete ecetetetrl| feloletere erat 5} vv") 6 6 |aav B9, 654 
4,5-dinitro- (al) 
n369| —,5-hydroxy-..... GRHOF- Seensis...-.-5 365 188.20 | pr or nd (w), DE ines | omit cc] Here a"| vis .| chl, B107, 208 
cr (bz) aas 
n370| —,6-hydroxy-..... Gr O;. See nals <p ne tee nd or pr(w) DUDS B\ ere citataial|iacietencyets til isrerons breveve Sui eSebeS) cS, wo on B10?, 208 
chl 6 
n371| —,7-hydroxy-..... CAH.O;/Seen3siS. a... MACWORBLAA) ie DOMee SPRte rte ec ctslliy etevetetereta lcs \siseimiarei o v}| 6 i | aas B107, 208 
s 
Q n372| 2-Naphthoic acid, | C,,Hs0;.Seen324........ cr (dilal, w, CREE emecoee 5 locevce sel lemonpcad vi| v Si} maraeraraniae B10?, 210 
1-hydroxy- aa), nd (al, eth ia 
bz), pw (chl) 
n373| —,—,phenylester .| C,,H,2,03;. Seen324 .......| 264.28] 2.2... eee eee $96 reece eeepc cee e cea ween eees al aumeeiete B10, 332 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubility 


Color. 
crystalline b 
No. Name Synonyms and Formula Mol. form, we ie Density Np 
Wt. Ispecific rotation 
and A,,,, (log ¢) Me 
2-Naphthoic acid 
Qn374|—,3-hydroxy-.... . Cy H.Ost8een324"........5 188.20 |ye If (dil al), 22223. Il, pewyteres | eee ats: |lsa.h<sueeed é 
ye If (w), nd 
(dil al) A4*' 232 
4.80), 266 
(3.78), 328 
(3.28) 
n375|—.—.ethylester ..|C,3H,,03. Seen324 ...... 216.24 |nd or mel pr 85 28 kaneis | apateemiaairtss, Ihnveitne hada ita 
(aa) 
n376 }—,—,hexadecyl 27H 4003. Seen324 ...... 412.62 \grsh-wh pr Dea3 We Wah WOE E saiase) [ese trayeleleta) [sie a nie avs i 
ester 
n377 |—,—.methylester . |C,,H,903.Seen324 ...... 202.21 |payerhnd (dil |75—6 DO Sa 1s woe! ete a aos ev cc be i 
MeOH) 4” 
240 (4.6), 
290 (3.8), 
365 (3.3) 
n378 |—,5-hydroxy-..... C,,H,O03. Seen324 ....... [88:20i wh nd (w,dilal) 213) 4 lo-peurraelisseerie ns penser ses i 
s 
n379 |—,7-hydroxy-..... G);H,03.8¢en324 =... 5 188.20 jwhif or pl(dil |269=70 ._|........%« | <a} sps-- |-----aee i 
al), pa yend 0 
(al) 
n380 |1-Naphthoic acid, .. |C,,Hj10,.Seen315 ...... ZISOSADEDLWWae ee 1hO425) | collet oman ay 
8-iodo- 299 (3.91), 
312.5 sh (3.84) 
n381 |—.3-nitro-........ C,,H,NO,. Seen315........ 217.18 |cr(al) A9'™ QTL | phmemearee ny | cc Smee le ae teeter 5 
308 (3.86), 
351 (3.40) 
n382 |—,4-nitro-........ C,,H,NO,. Seen315...... 217.18 lyeshind (al or: #/225-Gie pilngreenten =| oo sn niko flow anemia o" 
aa) At1* 335 (221) 
(3.65) 
n383 |—,5-nitro-........ C,,H,NO,.Seen315...... 217.18 |yesh nd (al) 241-2 BUD boa. Utena lel ais on eo i 
Ax 310 (3.81)! s* 
328 (2.70) 
n384 |—,8-nitro-........ C,,H,NO,.Seen315...... 217.18 ind (w), prdal) j217°. » éincseiey< Vaca an Pe-nanaee i 
2%°* 281 (3.74), 
308 (2.85) 
n385 |2-Naphthoicacid, |C,,H,NO,.Seen324...... 217.18 |yesh nd (al) 295.(287)! le scuseata aPAgth si sins van da Po a coraatats i 
5-nitro- 
n386 |—,8-nitro-........ C,,H,NO,. Seen324...... 217.18 |yesh nd (al) 295 SUDWdE © dRartentaos Moana é 
— |a-Naphthol ....... see Naphthalene, 1- 
hydroxy-* 
— |B-Naphthol ....... see Naphthalene, 2- 
hydroxy-* 
— | B-Naphthol-1- see 1-Naphthaldehyde, 
aldehyde 2-hydroxy- 
—~ |a-Naphtholsul- see 2-Naphthalenesulfonic 
fonic acid acid, 1-hydroxy-* 
— |a-Naphtholsul- see 1-Naphthalenesulfonic 
fonic acid L acid, 5-hydroxy-* 
— |a-Naphtholsul- see 1-Naphthalenesulfonic 
fonic acid S acid, 8-hydroxy-* 
— | B-Naphtholsul- see 2-Naphthalenesulfonic 
fonic acid acid, 7-hydroxy-* 
— | B-Naphtholsul- see 2-Naphthalenesulfonic 
fonic acid S acid, 6-hydroxy-* 
—|1-Naphthol-8- see 1-Naphthalenesulfonic 
sulfonic acid, acid, 8-hydroxy-, 
sultone lactone* 
—|Naphthonitrile..... see Naphthoic acid, nitrile 
n387 | Naphtho- B-Anthraquinoline. 229.29 | If or ta (al) 170 FAD gee Mackcraeegs is hiss diarayat i 
(2’,3’ :5,6)quino- 
line 
© n388 | 1,2-Naphtho- 1,2-Dihydro-1,2-diketo- 158.16 | ye-red nd (eth), | 146(125)|}....... 4507) Waris s 
quinone-* naphthalene*. og If (bz) 
£-Naphthoquinone. 2*' 240 (4.4), 
340 (3.4), 
415 (3.3) 
n389|—,dioxime* ...... C,.HsN,0,. Seen388..... 188.20 i vend (bzw OF 1690152) 1 tise dos < ila y aude es oa soe at 
dil al) A" 
260 (4.30), 
270 (4.27), 
300 (3.50), 
330 (3.83), 
350 (3.95) 
—|—,l-oxime* ...... see Naphthalene, 
2-hydroxy-1-nitroso- 
Qn390| 1,4-Naphtho- 1,4-Dihydro-1,4-diketo- 158.16 | btyend(alor |128.5 BAED sa” |B axstslavalcie a] a'atats andes é 
quinone* naphthalene*. peth), ye(sub)} (125) 
a-Naphthoquinone. A" 255 (4.2), 
330 (3.4) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-394 


a 


én 


s' 


eth] ace] bz 


Ref. 
other 
solvents 
s |to,chls B10?, 211 
.|chls B107, 213 
aas’ 
s jligs 42, 
2108 
aes OSS B10?, 213 
i jaas B107, 216 
chli 
i jaas B107, 217 
chli 
Ss |aas E12B, 
4131 
APY a ass B9?, 451 
6 |chl,aas B97, 451 
lig 6 
6 jaas B9?, 452 
chl, CS, 6 
5 jaas' B97, 452 
6 |chl, aa, B97, 455 
peth 6 
ae aes ee B9?, 455 
Vv | soem B20, 506 
...|sulfs(gr) | B7?,645 
lig 6 
s |dioxs B7?, 649 
sulf s(red 
alk s (ye) 


s |CS,,chl, | B7?,651 
aaslig 6 


No Name Synonyms and Formula Mol 
1,4-Naphthoquinone 
n391 |—,dioxime* ...... C\oHgN20,. Seen390...... 188.20 
—|—,l-oxime* ...... see Naphthalene, 1- 
hydroxy-4-nitroso-* 
n392 |2,6-Naphtho- 2,6-Dihydro-2,6-diketo- 158.16 
quinone* naphthalene.* 
n393 |1,4-Naphtho- Naphthoquinone dianilide. . .| 324.39 
quinone, 4-anil-, 
2-anilino- 
n394 | 1,2-Naphtho- C,oHsBrO,. Seen388 ...... 237.06 
quinone, 3- 
bromo-* 
n395 |—,4-bromo-* ..... C,oHsBrO,. See n388 ...... 237.06 
n396 |—,6-bromo-* ..... CyoHsBrO,. Seen388 ...... 237.06 
n397 |1,4-Naphtho- C,oH;BrO,. Seen390 ...... 237.06 
quinone, 2- 
bromo-* 
n398 |—,5-bromo-2,3- C,oH3BrCl,O,. Seen390.... |305.95 
dichloro-* 
n399 |—,2-bromo-3- C,oHsBrO3. See n390....... 253.06 
hydroxy-* 
n400 |—,2-bromo-3- C,,H,BrO,. Seen390 ...... 251.09 
methyl-* 
n401 |1,2-Naphtho- CyoH,ClO,. Seen388....... 192.60 
quinone, 3- 
chloro-* 
n402 |1,4-Naphtho- CyoH, ClO). Seen390......-. 192.60 
quinone, 2- 
chloro-* 
n403 | —,5-chloro-* ..... C,oH;ClO,. Seen390 ...... 192.60 
n404 | —,6-chloro-* ..... C,oH;ClO,. Seen390 ...... 192.60 
n405 | —,2-chloro-3- C,oH;ClO;. Seen390 ...... 208.60 
hydroxy-* 
n406 | 1,2-Naphtho- C,oH,Br,0,.Seen388 ..... 315.96 
quinone, 3,4- 
dibromo-* ; 
n407 | —,3,6-dibromo-* ..|C,,H,Br,0,. Seen388 ..... 315.96 
n408 | —,4,6-dibromo-* ..|C,,oH,Br,0,.Seen388 ..... 315.96 
n409 |1,4-Naphtho- C,oH,Br,0,. Seen390 ..... 315.96 
quinone, 2,3- 
dibromo-* 
n410 | —,5,8-dibromo-* C,oH,Br,0,.Seen390 ..... 315.96 
n411 | 1,2-Naphtho- C,oH4Cl,0,. Seen388 ..... 227.05 
quinone, 3,4- 
dichloro-* 
2 n412 | 1,4-Naphtho- C,oH.Cl,0,. See n390 . | 227.05 
quinone, 2,3- 
dichloro-* 
n413 |—,2,6-dichloro-* ..|C, oH,Cl,0,.Seen390 ..... 227.05 
n414 |—,5,6-dichloro-* ..|C,,oH,Cl,0,. Seen390 ..... 227.05 
n415 | —,5,8-dichloro-* ..|C, oH,Cl,O,. Seen390 ..... 227.05 
n416 |2,6-Naphtho- CyoH,Cl,O,. Seen392 ..... 227.05 
quinone, 1,5- 
dichloro-* 
n417 | 1,4-Naphtho- Isonaphthazarin. C,)»H,O,. 
quinone, 2,3- See n390 
dihydroxy-* 
n418| —,5,8-di- Naphthazarin. C,»H,O,. 
hydroxy-* See n390 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
form, UEP: -P- | Density np + — 
specific rotation c c other 
and A,,., (log ¢) w | al] eth} ace} bz solvents 
gif e ; Sr a 
nd (dil al) 207d to hoaeeerhal) Aet See AS los sede s s .jalks 
ye-red pr (bz U3Sdq: QI AAO MI ssa webs fatelerere cael eyate v | 6 ]|dtJ]6 |MeOHv 
or pz-peth) Py, 
aad 
ye-red nd(bz- 182.53) Weiserse cis allie saree) ices a:etenst Dee s |. s | oss 
or al) dilaci 
red nd or pl (aa |178 GUNES] PURE ore estes capst ltavetareiayessre)|(evers s s" |aas" 
or al) 
redind:(bz-lig)! t|E54.520Ge Se te Fate |b ss cic teh, ovsveve ausseialllie cons s v |sulfs (red) 
aas 
lig 6 
Og-redoryeprah6Sd. Bil sae a ES AYER Ei nie < cee lee ee al ee . |xyl, 
or pl (bz or (150d) aa, 
AcOBt), nd lig s" 
(w) 
yeplorndi(al U32 SERa BE Re clots Po nsiasaicnes ae i |s' | 61] s | v |chl,aas 
or dil aa) CS, 6 
ye pr (al) 0h a Pec h(n Se) PR Rae Ad eae s* Vo} Vote 
ye melpr(al), |202 MIDIP GOR Hates atta We caine shes A | Nac | i a | | oes Re Peay 
nd (al, w or Pn | 3 
aa) 
ye-br nd (al) 151 AGT OO WG |e tere tec. Ble receicraiarsie i §: jv. s s |chlv 
aasalki 
rednd(aliaa. 172d HWE RE on. cane ba sionesc iogis* s |aa,chls" 
bz orchl) Na,CO;i 
vend (w.ator Wi17=8— HAUS Vcc ees cme ce eee Solis ahs Haas” 
aa) Na,CO,i 
ye nd (lig) 163 1 aa | ECR (Pa  aae i s .| aa, 
ligs 
red-br (al or TO9SIO eee Peek fin vkc conde discareaasae v é v | sulfs (red) 
eth), ye cr (dil chl 6 
MeOH) 
yend(aloraa) |215 SUEDE te ent ence. SNA SS ae eth SS Mbpeye cian 
sh 
red If or pl 1724: MA Reg Messe doiltsesrerers tare scecene serait 56} 6 s" |alks 
(aa or bz) aa s’ 
red pr (AcOEt)]|(176:% Stmallctentelerstetiihrerstatel=:<-shaul|sssdeiscavstayal] (et -ks s .| aa, 
AcOEt s" 
ON-red pr(hz, ESS) CR eee Snel cn aie srr Mecsle verse sted Suess re es | ae v |aav 
peth), nd lig 5, s" 
(AcOEt) 
ye nd (aa) 218% «| ASR | eo cect 6 | 6 -|aas" 
lig 6 
ye nd (al) LAE! tae coe OE Sa if varays vate yh VAP | P| Meee Ute Gots eae 
redlforpl(aa | 184 sic pee Wad [eects eros arsrecs 6 s" |chls 
or bz), nd aa s' 
(bz or chl) 
ye nd (al) 195%. “AtRadaee ee eee i 56] 6 5 |chls* 
ch so 
dk ye nd (al) ASS eee ts sca cee Neos oes x a Tale) rsetea (esses (ERI (EARS a os 
ye nd (al) 181 SUDEP ieee le auaeact i 5 oe sen: ORNS ePmeclen es ER 
s 
ye nd (al) 1734 BELO RO eres Wacecavarerenend Se Bt BA a PA accinill Sa 
og pr (chl), PAU Pek ec ok alee ot wo oll ibocoo oct i | s*| 6 |v | v |chlaav 
gold-ye nd (al) AcOEt s 
ligi 
redogndorlf |282 SUL} Ti Wah Mieeaets «|! 5 cele Be OT S| PS asi 16) alles 
(sub) 2°! 268 chl 6 
(4.32), 330 
(3.32), 440 
(3.26) 
dkiredmecl'ipr 9 }276-80 sub’ > \eaeemy- [neces Fool Renal (uae (ep | eae aas" 
(bz), red-br nd 
(al) A*'°* 270 
(3.9), 520 


(3.8) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Ref. 


ran 


B7?, 653 


B7?, 656 


B14?,91 


B7, 721 


E12B, 


2890 


B7, 722 


B7?, 655 


B7?, 655 


B8', 636 


B7*, 657 


B7, 720 


B7?, 653 


B7?, 653 


E12B, 
2896 


B8?, 347 


B7, 722 


B7?, 650 


B7?, 650 


B7, 731 


B7, 732 
B7?, 650 


B7?, 653 
B7, 730 
B7, 730 
B7, 730 


B7, 733 


B8?, 461 


B8?, 463 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No Name Synonyms and Formula ae 
Ww 
Se 

1,4-Naphthoquinone 

n419|—,3,5-di- Droserone. C,,HsO,4. 204.19 
hydroxy-2- See n390 
methyl-* 

n420 | —,5,8-dihydroxy- |C,,H,0,.Seen390..... 204.19 
2-methyl-* 

Q n421 |—,2,3-dimethyl-* | C,,H,,O,.Seen390 .... 186.21 
n422 |—,2,5-dimethyl-* |C,,H, 90,.Seen390 .... 186.21 
n423 |—,2,6-dimethyl-* . .|C,,H,,»O,.Seen390 .... 186.21 
n424 |—,2,8-dimethyl-* .|C,,H,,.O,.Seen390 .... 186.21 
n425 |—,2-ethyl-*....... C,H, 02. Seen390 .... 186.21 
n426 |—,2-ethyl-3- C,2H 4903. Seen390 .... 202.21 

hydroxy-* 
n427 |—,2-ethyl- Echinochrome A. 266.21 
3,5,6,7,8-penta- C,H, .0;. See n390 
hydroxy-* 
n428 |1,2-Naphtho- C,9H,O;. Seen388 ..... 174.16 
quinone, 6-hy- 
droxy-* 
n429 |—,7-hydroxy-* ....|C,,H,O3. Seen388 ..... 174.16 
0Qn430 |1,4-Naphtho- Lawsone. C,9H,O3. See n390 | 174.16 
quinone, 2-hy- 
droxy-* 
n431 |—,—,acetate ..... C,,H,0,.Seen390 ..... 216.21 
0Qn432 |—,5-hydroxy-* .... |Juglon. Nucin. C,»H,O;. 174.16 
See n390 
n433 |—,6-hydroxy-* C,oH,O3. Seen390 ..... 174.16 
n434 |—,2-hydroxy-3- Phthiocol. C,,H,0;. See ed 188.20 
methyl-* 
n435 |—,5-hydroxy-2- Plumbagin. C,,HsO,. 188.20 
methyl-* See n390 

2n436 |—,2-hydroxy-3- Ci6H 003. Seen390...... 250.26 

phenyl-* 

n437 | 1,2-Naphtho- C,,HsO,. Seen388...... 172.20 
quinone, - 
3-methyl-* 

n438 |—,4-methyl-* ..... C,,H,O,. Seen388...... 172.20 

2 n439 | 1,4-Naphtho- Menadione, Vitamin Kj. 172.20 

quinone, C,,HsO0,. See n390 
2-methyl-* 

n440 |1,2-Naphtho- CioHsNO,. See n388.... 203.16 
quinone, 
3-nitro-* 

n441 |1,4-Naphtho- C1 6H 90;. Seen390..... 234.26 
quinone, 
2-phenyl-* 

n442 |—,2(phenyl- Lawsone anilide. C,,H,,NO,.}249.27 
amino)-* See n390 

n443 |—,5,6,7,8-tetra- CoH 902. See n390..... 162.19 
hydro-* 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


m.p. 
i @: 


b.p. 
°C 


Density 


og-ye nd (al or 
aa) A*'232 
(4.12), 285 
(4.08), 409 
(3.66) 

gr pl 


ye pr (al) 2” 
249 (4.26), 
267 (4.24), 
330 (3.38) 

ye nd (peth, 
eth or MeOH) 

ye pr or nd 
(AcOEt) 

pr (peth), nd 
(MeOH) 

pr (al), nd (aa, 
MeOH, peth) 

ye nd (dil 
MeOH) 

red nd (diox-w, 
to) Arte? 
400 (3.7), 

465 (3.7), 
480 (3.8), 
550 (3.5) 

red If (ace), 
og-ye nd 4°! 
280 (4.18), 
370 (3.79) 

brnd 4°"! 265 
(4.47), 335 
(3.11) 

redsh-br (aa) 
{MeOH 275 
(4.5), 335 
(3.8) 

ye If (al) 

redsh-ye nd or 
pr (chl or bz) 
A" 245 (4.1), 
330 sh (3.0), 
420 (3.5) 

gold-ye or red 
ye nd (w, bz- 
al, bz-ace) A°*! 
270 (4.37), 
390 (3.60) 

ye pr (eth-peth, 
MeOH) 

gold pr or og-ye 
nd (dil al) 

gold-ye or og 


pr or nd (al, 
bz, MeOH) 
J0-1N NaOH 
480 (3.41) 
red or og nd 
(abs al), If (bz, 
peth) 4"! 
253 (4.4), 
340 (3.3) 
ognd (MeOH), 
nd (aa) 
A*' 252 (4.4), 
345 (3.4) 
ye nd (al, peth) 
A*' 246 (4.28), 


262 sh (4.23), 
333 (3.42) 
red pl (aa) 


gold-ye nd (al) 


red nd (dil al) 


gold-ye nd 
(peth 


181 


173 


127 


141 


220 6d 


165d 


194 


192d 
(194-6) 


131 
154 
(161-3) 


170d 


193 


55-6 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 
Ref. 
other 
a solvents 
peths B8?, 465 
aas" 
oo ead hee elas E12B, 
3195 
aas B7?, 658 
dioxs B7', 386 
lig 6 
PR A fh B7', 386 
Bs Brae 5i| cere ctf ne oe oeaee a E12B, 
2850 
.|MeOH, | B7?, 658 
aa s" 
ce |. omen E12B, 
3075 
con sulfs |E12B, 
3230 
aas B8', 634 
chli B8', 634 
aas? B8?, 344 
chli 
CS; 8* B8?, 346 
chl, B8?, 347 
aa v' lig 6 
MeOH v_ |B8?, 348 
sulfs (red) 
lig 0 
./oOss E12B, 
ligi 3069 
chl, CS,, | B8?, 350 
ligv 
chlv B87, 409 
alk, 
ligs 
alk, E12B, 
sulf s (gr) 2814 
alk s(bl) | B8', 565 
MeOH s* 
sulfs B7?, 656 
aa, lig 6 
aav" B7?, 651 
CS,, ligi 
chlv B7, 822 
sulf s (red) 
lig 6 
sulf s (red) |B14?, 91 
lig 6 
aas B7?, 625 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 


form, 


specific rotation 


and A,,,, (log e) 


MeOH) 
A*' 480 (3.8) 


nd or pr 
(w +3) 


Aw pH=2 


278 (3.0) 
nd (sulf), pw 


pr (HCl) 
A” 208 (4.76), 
277 (4.19) 

nd (al, chl, 
MeOH) 
As*! 290 (3.6), 
309 (3.7) 

pr ornd (al), 
[«] —200 
(chl) {MeOH 
291 (3.60), 
309 (3.69) 

(w +3), [a] 
+100 
A™ 211 (4.76), 
291 (3.40), 
313 (3.55) 

nd, pr (MeOH, 
al) 

pr 


nd (w +8) 
(aJi? —82.11 
(al) 2" 
283 (4.37) 
cr (MeOH) 


cr (al), 

[a}2> —61.4 
(w, c =8.5) 
pw [a]p —47.7 

(4 %al) 
—27 (bz) 


[a]3' —41.7 
As'® 270 (2.5) 
pr or nd (al), 
(a]p’ —12 
(chl, c =2) 
wh nd [a]?,> 
—79.2 (Py) 


{a} —34.7 


[a]b° +2.2 
(al, c = 2) 


[a]2° + 19.6 
(al) 


No Name Synonyms and Formula nae 
4 iM 
1,4-Naphthoquinone 
n444| —,2,5,8-tri- Naphthopurpurin. C,)H,Os. | 206.16 | red nd (bz or 
hydroxy-* See n390 
—| Naphthosultone. . . .| see 1-Naphthalenesulfonic 
acid, 8-hydroxy-, lactone* 
—|a-Naphthylamine . .| see Naphthalene, 
1-amino-* 
—| B-Naphthylamine . .| see Naphthalene, 
2-amino-* 
—| a-Naphthylazide . . . | see Naphthalene, 
1-triazo-* ; 
—| Naphthylene- see Naphthalene, diamino-* 
diamine 
—|Naphthylred...... see Azo, benzene 
1-naphthalene, 4'-amino- 
n445| Narceine......... Narcein. Narcéne. 499.52 
Pseudonarcéne. 
C,3H,,NO,;.3H,0 
n447|—,bisulfate C,3H2,NO,.H,SO,.10H,0. | 723.71 
decahydrate See n445 
n448|—,hydrochloride |C,3;H,,NO,-.HCI.3H,0. 535.98 
trihydrate See n445 
n449| a-Narcotine(d/). ...|C2,H23NOj..........-.55- 413.43 
n450|—()..........66- C,,H23NO,. Seen449...... 413.43 
n451|—,hydrochloride . .| C,,H,;NO;.HCl.......... 449.89 
n452| B-Narcotine(d/). . . . | B-Gnoscopine. C,,H,,;NO,. |413.43 
See n449 
n452!| —,hydrochloride . . | C,,H,;NO,;.HCI. See n449. . | 449.89 
n453) Naringin ......... Naringenin-7-rhamno- 616.58 
glucoside. Naringoside. 
C,7H320,4.2H,0. 
n454 | Neoabietic acid, . Methyl neoabietate. 316.49 
methyl ester C,,H320,. 
n455|Neoamygdalin..... /-Mandelonitrile- B- 457.44 
gentobioside. C,»H,,NO,,. 
n456 | Neoborny]l amine Isobornylamine............ 153.27 
HAST TINGOCREVO= oo Nl scigbicicis bein bint le 152105 «/0.c'e 156.27 
menthol(d/) 
TASB ADs. oocs) ose, ates 8908 C,oH200. Seen457......... 156.27 
—|Neocholestene... .. see 2-Cholestene 
n458' |Neoergosterol.... . ora El sp Os crolnhisjeteistessies.0 she 380.62 
n459 | Neogermitrine. .. . . Gages NO peernite tsi. <0 cere ee 677.84 
—|Neohexane....... see Butane, 2,2-dimethyl-* . . . 
DAGOIAOIONCEIVOs FR aka cata cds cick omecass <b 156.27 
menthol(/) 
n461 | Neoisomenthol(d) . . |p-Menthol-3.............. 156.27 
n462 |—(dl)............ C,oH200. Seen461........-. 156.27 
n463 |Neomenthol(d) . . . . |d-8-Pulegomenthol. 156.27 
n464 |—(dl)........0005 CyoH x00. Seé 1463 visrac.4,005 > 156,27 


pl or pr (peth) 


m.p. 
Ue 


195 


145.2 
(155) 
(anh) 
176-7 
(+3w) 

d 


192 (anh) 


232-3 


176 


193 (anh) 


4 


0.90123° 


0.91023° 


1.46377° 


1.46327° 


1.46767° 
1.46707° 
1.46497° 
1.46007° 


1.46007° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 


a 


other 
solvents 


i pm) = Lote 


- 


chl, pethi 


-|OSS 


- |OSS 


Ref. 


B19?, 386 


B19?, 386 


B19', 372 


B27”, 607 


B27?, 605 


B27?, 605 


B27', 559 


B27', 559 


C54, 
25366 
B9?, 433 


B31, 404 
B12?, 40 


B6*, 130 
B6*, 130 
B6°, 3474 
C54, 
6780 
B6°, 130 
B6*, 132 
B6*, 132 
B6*, 139 


B6°, 140 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and A, (log s) 
Neomenthol 
n465| —{().......-00-5: Groton Os SCED4G63 oc c1ia1< 2 -4- 156.27 | [a}b® — 19.62 
(al) 
—| Neonicotine....... see Anabasine 
—|Neopentane....... see Propane, 2,2-dimethyl-* 
—|Neopentylalcohol | see 1-Propanol, 
2,2-dimethyl-* 
—| Neopentyl see Propane, 1-chloro- 
chloride 2,2-dimethyl-* 
—|Neopine.......... see B-Codeine 
—|Neral...........- see Citralb 
—|Neriime.......... see Conessine 
2n466| Nerol............ 3,7-Dimethyl- 154.26 | APP 189-94 
2,6-octadien-1-ol*. (4.26) 
CyoH,0. 
ce 
(CH;),C: CH(CH,),C: CHCH,0H 
n467 |Nerolidol(d)...... Peruviol. a-3,7,11-Tri- 222.38 |[a]?? + 15.5 
methyl-1,6,10-dodecatrien- (undil) 
3-ol*. C,;H2,0. 
jellon 
ICES CRI Mas CHIC) OCHO 
OH 
Q n468|—(dl)... 2.20.06. C,5H2;O0. Seen467......... 222.38 |4*'273 sh (1.74), 
280 sh (1.70) 
n469|—(/).........2005 CisH560. Seen467. «00s 222.38 |[a]p —6.5 
(undil) 
n470|Neurine.......... Trimethylethenylammonium | 103.17 |syr 
hydroxide*. 
CH,:CHN* (CH;);0H~ 
—|Neuronal......... see Butanoic acid, 
2-bromo-2-ethyl-, amide 
— | Nevile-winther see 1-Naphthalenesulfonic 
acid acid, 4-hydroxy- 
—|Niacinamide ..... . see 3-Pyridinecarboxylic 
acid, amide 
—|Nicotinamide .... . see 3-Pyridinecarboxylic 
acid, amide 
n471|Nicotine(d)....... a-N-Methyl-d- f-pyridyl- 162.24 |hyg, 
pyrrolidine. C,»H,4N> (a]2° + 163.2 
42! 262 (3.47) 
D472 |—d) anes sckan or Tetrahydronicotyrine. 162.24 |A*'262 (3.47) 
CioH,4N2. See n471 
QN473 (AAS. ecw sew a CioH 4N2. Seen471....... 162.24 |hyg, br in air, 
[a]2° — 169 
A"! 262 (3.47) 
n474 |—,hydrochloride(d)|}C,)H,4N,-HCl. See n471 ... | 198.70 |dlq, [a]2° + 104 
(w, p = 10) 
—|Nicotinic acid... .. see 3-Pyridinecarboxylic 
acid 
—|Nicotinonitrile . . . . | see 3-Pyridinecarboxylic 
acid, nitrile 
n475 | 2,2’-Nicotyrine N-Methyl-2(2-pyridyl)- 158.21 |cr, brin air 
(solid) pyrrole. «-Nicotyrine. A*' 288 (3.99) 
CyoHioN2 
n476 |—(liquid)........|C,oH,oN2. Seen475....... 158.21 |A*'288 (3.99) 
n477 |3,2’-Nicotyrine . . . . | N- Methyl-2(3-pyridyl)- 158.21 |brin air 
pyrrole. B-Nicotyrine. A*! 288 (3.99) 
0Qn478|Ninhydrin ........ 1,2,3-Triketohydrindene 178.15 |pr(w) 
monohydrate. A*' 228 (4.64) 
357 (2.00) 
—|Nioxime.......... see 1,2-Cyclohexanedione, 
dioxime*. 
—|Nirvanol ......... see Hydantoin, 5-ethyl-5- 
phenyl- 
n479 | Nitranilic acid... .. 2,5-Dihydroxy-3,6-dinitro-p- |230.09 |gold-ye pl 
benzoquinone. (+w, dil 
HNO;) 
n480 | Nitric acid, butyl n-Butyl nitrate. RIO ID tp eRe eee fs 
ester* CH;(CH,),;0NO, 
n481|—,sec-butylester | sec-Butyl nitrate. 119.12 |A*'270 sh (1.23) 
(dl) CH,CH,CH(CH;)ONO, 
n482|—,decylester* ....|n-Decyl nitrate. US 20 lb y scketcare rete 
CH;(CH,),0NO, 
n483 |—,ethylester*..... Ethy! nitrate. 91.07 |inflam 4”! 
CH;CH,ONO,. 266 sh (1.17) 


<-I15 


43.4-4.5 


4 Re pha iia ¢ 
97.6'° 

224-5745 | 0.87562° 
12535 

276 78° = 10.87782° 
128-9° 

145-6'? |0.8756}° 
715-69! 

124-6 | 0.888113 
245.5— 1.00942° 
6.5729 

242-3 1.00822° 
246.7745 |1.00972° 
124-518 

Saeetaia adele 1.0337 
pH A Lege | Peat 
149-5072 
280—-174* |1.24112° 
150'* 

CLP Ge libs onan 
135.57°° |1.0228° 
(cor) 

70-18° 

124 1.02647° 
598° 

127-8'! |0.951$ 
88-9! 

87.27°? — 11.10843° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.489827°]...] v 
1.4801'° |...) s 
1:47997°s|Peniies 
avavaravararang s|s 
1.528079 | wo] v 
1.52897 | ao | v 
1.52827 | co] v 
sopyamntards ry dia? 
aiera’scaturehe 6 

1.605779 | 5 |] s 


s 
selectors VT ae 
ee ae viv 


1.401373 | i | s 


1.40157° 00 
Aafarapeniters s 
1385270 lee | eon 


Solubility 


S$ |...]OOSS 


v |dilHCls 


oss 


S |...]OSS 


alk s 


en Ref. 
, other 
Me i aCe solvents 


B6*, 140 


B1°, 2008 


B1°, 2041 


B1*, 2042 
BI, 2042 


B4>, 442 


B23, 117 


B23, 117 


B23, 110 


B23, 114 


B23?, 192 


B23?, 191 
B23?, 192 


B7?, 831 


BI’, 397 


B1°, 1533 
B1, 425 


B1?, 328 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 
No. Synonyms and Formula Mol. form, a 
Wt. | specific rotation 
and A,,,, (log e) 
Nitric acid 
n484 |—,isopropyl ester*. |Isopropyl nitrate. 105.10: 1. esee sts 2s) lorie ees 


n485 |—,methylester* ... 


n486 | —,3-methylbutyl 


ester* 


n487 |—,octylester*..... 

n488 |—,propylester* ... 
—|Nitroform........ 
— |Nitrofurazone..... 
— |Nitrogen mustard 
— |Nitroglycerin. ..... 
— |N-Nitroguanidine . . 

Qn489 |Nitron ........... 
n490 | Nitrous acid, 

butyl ester* 
n491 |—,sec-butyl ester 
(dl) 

Q n492|—,fert-butyl ester. . 
n493 |—-,decylester* .... 
n494 |—,ethylester*..... 
n495 |—, heptylester* ... 
n496 |—, hexylester*.... 
n497 |—, isopropyl ester* 
n498 |—, methyl ester*. . . 

Q n499 |—, 3-methylbutyl 

ester* 
n500 |—, octylester*.... 
n501 |—, pentylester*... 
n502 |—,, propylester*... 
Q n502'|Nonacosane*...... 
n503 |—, 2-methyl-*..... 
n504}1-Nonacosanol* .. . 


Q n505|Nonadecane*..... . 


Q n506 |1,2,3-Nona- 
decanetri- 
carboxylic acid, 
2-hydroxy-* 


n507 

n508 

Q n509| Nonadecanoic 
acid* 


n510 


—,triethylester... 
—, trimethy| ester. . 


1-Nonadecanol* . . . 


(CH;),CHONO, 
Methyl nitrate. CH,ONO, .. 


Isoamyl nitrate. 
(CH;),CHCH,CH,ONO, 

n-Octyl nitrate. 
CH;(CH,),ONO, 

n-Propyl nitrate. 
CH,;CH,CH,ONO, 

see Methane, trinitro-* 

see Furfural, 5-nitro-, 
semicarbazone 

see Amine, triethyl, 2,2’2”- 
trichloro- 

see Glycerol, trinitrate 

see Guanidine, I -nitro-* 

4,5-Dihydro-1 ,4-diphenyl- 

3,5-phenylimino-1,2,4- 

triazole. 

n-Buty] nitrite. 
CH,;(CH,);0NO 


sec-Butyl nitrite. 
C,H;CH(CH,;)ONO 

tert-Butyl nitrite. 
(CH3);CONO 


n-DecyI nitrite. 
CH;(CH,),0ONO 


Ethyl nitrite. CH;CH,ONO. 


n-Hepty! nitrite. 
CH;(CH,),;0ONO 


n-HexyI nitrite. 
CH,(CH,);0ONO 


Isopropy! nitrite. 
(CH;),CHONO 


Methyl nitrite. CH,ONO ... 


Isoamyl nitrite. 
(CH,;),CHCH,CH,O0NO 


n-Octyl nitrite. 
CH;(CH,),0NO 


n-Amy]I nitrite. 
CH,;(CH,),0ONO 


n-Propyl nitrite. 
CH,;CH,CH,ONO 
CH3(CH;2)2,CH3 


(CH3),CH(CH;).,CH3 
CH,(CH,),,CH,OH 


CH,(CH,),,CH; 


Agaric acid. Agaricin. 
Laricic acid. 


Cyati.,0,. Seen506...... 4. 
C,;H4.O,7. Seen506........ 
n-Nonadecylic acid. 
CH;(CH2);,CO,H 
n-Nonadecyl alcohol. 
CH,(CH,),,;CH,OH 


77.04 


133.15 


312.38 


103.12 


103.12 


103.12 


187.29 


75.07 


145.20 


131.18 


89.10 


61.04 


117.15 


159.23 


igs 


CH,(CH,),;CH(CO,H)C(OH) (CO, 


ye If (al), 
nd (+chl) 


189d 


AY 223 (3.15), 
333 (1.72), 
356 (1.93), 
384 (1.51) 


pa ye A” 
221 (3.23), 
353 (1.68), 
382 (1.91), 
397 (1.72) 
yesh 
Ab? 357 (1.92), 
384 (1.53) 
yesh or 
col 
Ac? '31'5\(1.38); 
356 (1.93), 
382.5 (1.52) 


ye 
A? 357 (1.91), 
387 (1.52) 

A*® 327 (1.20), 
359 (1.70), 
387 (1.45) 

gas 


yesh, inflam 
As” 224 (3.29), 
333 (1.71), 
369 (1.83), 
384 (1.52) 


ye 
AP? 357 (1.92), 
384 (1.52) 

yewues, | © [accishins. 
ASY 224 (3.25), 

334 (1.66), 

356 (1.87), 

383 (1.45) 


rh cr (peth) 


pl (lig) 
cr (al) 


wax 


If (+ 1.5w, dil 
al) [a]? —8.8 
(NaOH) 


Density 


1.03618 
1.20752° 
0.99613? 


0.841917 


1107° 1.05382° 

77.87©° —|0.88232° 

2788 

68-9 0.87262° 

28189 

62.8-3.2 |0.86703° 

34259 

105=812 acres och 

95* 

16.5— 0.9013 

17725 

155-8 0.89393 

4418 

129-3077! 0.87783° 

(cor) 

52*4 

451e2 0.8684;° 

-12 0.99115 
(liq) 

99.27°° —|0.88282° 

30°° 

174-57°° |0.862!7 

60'° 

104.57? |0.88173° 

(cor) 

294° 

gree 0.9357! 

(57) 

440.87°° |0.76303°° 

271.4'° | 0.80833° 

2229-3) lh ascepeuh 

SUD agrteanarsyeds 

200-50! 

329.77©° |0.77743? 

193%> 0.78553° 

297-8100 | 

227-30! 

16627027 erssine ait 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-399 


1.3912%° 
1.37487° 


1.412277 


15397322 


1.37622° 


1.37107° 


1.36877° 


1.42477° 


1.3418'° 
1.40327° 


1.39877° 


1.39187° 


1.41277° 


1.38517° 


1.36047° 


1.45297° 


1.432875 


rks 
ic@) 
6 |v 
6} s 
s 
d|oa 
i 
1 il5 
ct (3 
s 
6 | 
d jv 
6 | 
6] s 
ise 
oa ee 
s' 
i é 
s' | 6 


Solubility 


s 


other 
solvents 


s |chl,CCl,, 
dilacs 


CC, 
CS,,chls 
.|chl, CS, s 


Ref. 


B1°, 1465 
B1', 284 
B1*, 1642 
B1,419 


BI?, 369 


B26’, 76, 
199 


B17, 397 


B17, 402 


B12, 415 


B1, 425 


B1°, 1657 


B1>, 1464 


B1, 284 


B1°, 1641 


Am 78, 
1501 


B1>, 1604 


B17, 369 
B17, 144 


B1',72 
BI’, 471 


B1°, 568 


B3?, 372 


B3?, 373 
B3?, 373 
B2?, 368 


B1?, 1841 


Qn511 
n512 
n513 

Nn514 
n515 
n516 

2n517 
n518 

2 n519 

2 n520 
n521 
n522 
n523 
n524 


2n525 


2n526 


Qn527 


2n528 
n529 
2n530 
2n531 
n532 
Qn533 
0n534 
n535 


2n536 


Qn537 
2n538 


2n539 


n540 


n541 
n542 


2n543 


n549 


n550 


n551 


 n552 


Color. 
crystalline 
Name Synonyms and Formula Mol. form, DEP: b.p. Density 
Wt. |specific rotation c C 
and A,,,, (log e) so 
‘ “1 
2-Nonadecanone 
2-Nonadecanone* . . | Methyl n-heptadecyl ketone. | 282.52 | pl (al) 57 266.5''° | 0.81085° 
CH;(CH,),,-COCH; 165? 
—, oxime*........ CH,(CH;),6C(: NOH)CHs . . | 297.53 | cr (al) TOSS Ted Ve xcacoce-a ree lfa cicieias ste 
4-Nonadecanone® . . | n-Propyl n-pentadecyl ketone.| 282.52 | If (al) 50.5 PAW Re Te el | Se eee 6 
CH;(CH,),4CO(CH,),CH; 
10-Nonade- Caprinone. Dinonyl ketone. | 282.52 |If (al) GSESASB)S = 3S0 8 eo pct 
canone* [(CH3(CH,),CH,],CO 155.6" 
1-Nonadecyne* ... . |}CH3(CH,),6C:CH......... 58 Wo! 0 | Seeparn er eee aren 37-8 (33) |3277°° 0.80542° 
181.6'° 
1,8-Nonadiyne* . . . | HC!C(CH,),;C:CH........ ZOO Uecretetoraravchates: se —27.3 162782 0.81583° 
5533 
Nonanal*......... n-Nonylaldehyde. iV S207 || Soe ee ee Soe AA Aer 190-2 0.826437 
Pelargonaldehyde. Ce eo) 
CH;(CH,),CHO 
—, oxime*........ CH;(CH,),CH:NOH...... 157.26 |If (dil al) ee ee etteaes eigen eee, 3 
Nonane*......... CHRICH 3) 5CUs cin ose LISA BEC | SES Ra ak Soe —51 150.7987°90.71762° 
3910 
—,1l-amino-*..... n-Nonylamine. T4328 Ab oe cies sie.e bs -1 202.27°° |0.78862° 
CH,(CH,),CH,NH, 80.8'° 
—,1-chloro-*..... n-Nonyl| chloride. aT | nS Beer —39.4 203.47°° |0.87203° 
CH,(CH,),CH,Cl 80.5'° 
—,2-chloro-*..... 2-Nonyl chloride. RO Z itl Wea aye «ae vas ois) Neve sien sles 1907° 0.87907° 
CH;(CH,)¢CHCICH,; 
—, 5-chloro-* ..... 5-Nonyl chloride. 1c 4607 [1 |] SEs een eee | DP era 85-7'* 0.863915 
(CH,CH,CH,CH,),CHCI 
—, 1-chloro-9- FCH,(CH;),CH,Cl.......- PSOL7O aa earecectepts ce arate ote ones 102-2.5!'|0.9662° 
fluoro-* 
Nonanedioic Azelaic acid. 1,7-Heptanedi- |188.23 |lfornd 106.5 >360d | 1.22525 
acid* carboxylic acid*. PLM hase 
HO,C(CH,),CO,H 225.550 
—, dichloride... .. Azelayl dichloride. TOS ADA rete ake cs Papa ae 16609 eee 
CICO(CH,),COCI 140°:+ 
—, diethyl ester*. . . |Ethyl azelate. 244.34 |12'255 (0.7), —18.5 291-2 0.972942° 
C,H,0,C(CH,),CO,C,H; 262 (0.8) 174-520 
273 (0.7) 
—,di(2-ethylbutyl) | Di-2-ethylbutyl azelate. B56 Soe ring ob bistes a —45 230° 0.92825 
ester* CH, [(CH,);CO,CH,CH(C,Hs)3], 
—,di(2-ethylhexyl) | Di-2-ethylhexyl azelate. PAL 2E66 Wepre were reer —78 237° 0.91535 
ester* CH,[(CH,);CO,CH,CH(C,H,)C,H4], 
—,dimethylester* | Dimethyl azelate. ZUG 2S Wes eccon eat Aisin apf 156?° 1.00822° 
CH;0,C(CH,),CO,CH, 128° 
—,dinitrile ....... Azelanitrile. NC(CH,),CN [S023 Nee tisacers occ stessc 198-973 |0.9290'9 
160° 
—,diphenylester* . | Diphenyl azelate. 340.42 |nd (al) 59-60) aren die aieet arene 
C,H,;0,C(CH,),CO,C,H; (49) 
1,9-Nonanediol* . . . | Nonamethylene glycol. 160.26 | cr (bz) 45.8 fe oka | | Sele 
HOCH,(CH,),CH,OH 
Nonanoic acid* . . . . | n-Nonylic acid. Pelargonic TOSI Wile ces ths ote fpi2024. sissrer 0.90573° 
acid. CH,(CH,),CO,H 15 150° 
—,amide......... Nonanamide*. Pelargon- US 7526 leek ce cscs 99.2-9.7 |sub 0.8394!'° 
amide. CH,(CH,),CONH, 
—,chloride ....... Nonanoy!l chloride*. E1669 UN revise ata. «ee —60.5 215.357°° |0.9463}> 
Pelargonyl chloride. 98's 
CH;(CH,),COCI 
—,ethylester*..... CH;(CH,),CO,C,H, ...... 186.30). ccs sleet ss « —36.7 227 0.86572° 
96-8'° 
—,methyl ester* . ..|CH,(CH>),CO,CH;....... WP ce ih Were cotenunate evel Peete 213-4757 |0.8799!5 
104-673 
—,nitrile......... Nonanonitrile*. 139 24 ese ne tates —34.2 |224.47°° |0.81782° 
Octyl cyanide. 91.919 
Pelargonitrile. 
CH;(CH,),CN 
—,piperazinium 2(CH3(CH,);,CO,H]).C,Hi0N> wh O5:726:32.. (gees eltneeer eck 
salt 402.62 
—,9-amino* ...... H,NCH,(CH,),CO,H ..... PIS 260. cote veer 3 1856-6.6) 00c ee a pn ares oh 
—,9-fluoro-* ...... «-Fluoropelargonic acid. PIG23 4. cece ee ca.18 8929084 he eet eke 
FCH,(CH,),CO,H 
1-Nonanol* ....... Nonyl alcohol. be) ages Aer —5.5 2135 seo 01827325 
CH,;(CH,),;CH,OH 118'5 
5-Nonanol, Tri-n-butyl carbinol. 200/87 eee eee eee sae 20 230-Sd_ |0.84083° 
5-butyl-* (CH;(CH,)3],;COH 118— 
2017 
1-Nonanol, Nonamethylene chloro- ie Ae wel (corse eee Serer 28 T46=889 etre 
9-chloro-* hydrin. ClICH,(CH,),;CH,;,OH 
—,9-fluoro-* ...... Nonamethylene fluorohydrin| 162.25 |.............]........ 125-6'5 |0.9282° 
FCH,(CH;),CH,OH 
2-Nonanone* Heptyl methyl ketone. 142.24 |A4<200 —7.46 195.3769 10.82082° 
CH;(CH,),COCH, 73.8'° 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-400 


Np 


1.44887° 
1.44902° 
1.42732 
1.40542°, 
1.43362° 
1.434520 
1.44207° 
1.43145 
1.430175 


1.4303"! 


1.46807° 


1.435097° 


1.44375 
1.44675 
1.436779 


1.45181? 


1.43431° 


1.4248'1° 


1.42207° 
1.42147° 


15425520 


1.428975 
1.43337° 


1.444579 


1.4575° 


1.427975 


1.420967° 


Solubility 
Ref. 
w | al| eth} ace] bz Rieke 
tl Ost evailes . | chl, CCl, v| B42, 773 
s* vt tov" 
bzs, v" 
waned (Se As |i tai oo B1,718 
i} 6 |. Vv Vill) eee B1?,773 
i 6 | s | s | v |chlligs |B1,718 
s* 
S oS i |S) \baeueeemne BI*, 1030 
S. |S: ll... aie aoe B1*, 1063 
S: haw ell accel So eae B1*, 761 
i..|) S:]) Si] Selle eens BI’, 761 
i | v | v | co} oo jchl,hp co |BI*, 502 
& 8. | Si le eel ceri eens B4?, 393 
i S, fecealtaere chls BI’, 128 
Fie beeen et (ie, |). chlis B1, 166 
i Vv 2) ches asia B1?, 128 
i V1 OV. US legal eee C51, 
7300 
Fl etal ar) 6 ae B2?, 602 
OF ve 
dadains Vv" |i goes B2, 709 
1's | Ss) 2. aan ee B2?, 603 
ae s | 8.1. °.. sae B23, 1787 
es 8 js) aoe B23, 1787 
ios s | s Joss B2', 290 
rt yas ¥ Lae B2', 290 
T fo |ey V) Seen B6*, 606 
sh 
d|/viv s* |ligi B1°, 2226 
el Saf Se \ueered eee chls B2?, 360 
i 6 | 8 |...) . 00d eee B23, 822 
d | di] os: [us j) terete B2?, 308 
i| s|s|s |...|Seeenemen B2?, 307 
i Ss il ee EI coe ccc B2?, 307 
i Ss s Mas Wor B2>, 828 
Ss) os] i ale er Am70, 
2758 
SS Wee ols cio ok tele eee B4*, 1479 
Oo) wet vod). 2. ee ee C52, 
1918 
i s S (| ...if Weed cite eee B1>, 1743 
i) st... B1°, 1802 
fo pov lh vel. Ale dle C51, 
7300 
Pl Vp ov Pec ee ee C51, 
7300 
i }\cs) |] s")-vi liege ents B1°, 2887 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubility 
Ref. 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
Wt. |specific rotation 
and A,,,, (log <) 
4-Nonanone 
2 n553}4-Nonanone*...... n-Propyl n-amyl ketone. 142.24 | AMcO# 
CH,3(CH,),4CO(CH,),CH; 279 (1.42) 
n554|5-Nonanone*...... Dibutyl ketone. 142.24 | AMcoH 
CH,(CH,);CO(CH,),;CH; 278 (1.46) 
n555| Nonasiloxane, CH,[Si(CH3)20-]sSi(CH3)3 .|681.47|............. 
eicosamethyl- 

0 n556} 1,3,6,8-Nona- Dicinnamylidene acetone, 286.38 | yend (abs al) 
tetraen-5-one, (CsH;CH:CHCH:CH),CO A*! 266 (4.74) 
1,9-diphenyl-* 

7.557] 1-Nonen-3-yne* .. .| CH3(CH,)4C:CCH:CH)....| 122.21] ............. 
n558| 1-Nonen-4-yne* .. . | CH3(CH,)3C:CCH,CH:CH,j 122.21 |............. 
n559| 2-Nonen-4-yne* .. . | CH3(CH,)3C!:CCH: CHCH, | 122.21 ]............. 
n560} 1-Nonyne*........ CH, (CHa) 6G: CHa a ceccaaats D242 ORE oa arava 
n561|2-Nonyne*........ CH,(CH,),G:CCH, 73... 124:23\ Ie Poets 
n562| 3-Nonyne*........ CH: (CH,),C: CCH, CH... 4.) 124.23: irate cidals 1s 
n563|4-Nonyne*........ CH,(CH,),G: CCH, CH,CH,)| 124-23 |... eee 
n564| 1-Nonyne, CH;(CH;).C:CCl IS 81674) Mee Seda. as 
1-chloro-* 
n565| 4-Nonyne,3,3-di- CH: (CH,),G:CC(CH;); CH[ CHa) ieee. ans 
methyl-* 152.28 
n566|—,8-methyl-* ..... 2-Methyl-5-nonyne. WSS ITS Ne Reet ecaa da he 
(CH;),CHCH,CH,C:CCH,CH,CH, 
—|Nopinene......... see B-Pinene 
SGT Nopinome (dd), = syeisic/allie Sak win oe doves vids ele eve lata avers 138.21 | [a]3° +34 (chl), 
+11.5 (eth) 
n568| Noradrenaline(/) . . . | /-Arterenol. 169.18 | [a]2° —37.3 
/-Norepinephrine. (dil HCl) 
Ae e8e2 280. 
—|Norbornane....... see Bicyclo(2.2.1)heptane 
—|Norbornylane ..... see Bicyclo(2.2.1)heptane 
—|Norcamphane..... see Bicyclo(2.2.1)heptane 
—|Norcamphane see Bicyclo(2.2.1 )heptane- 
dicarboxylic acid 2,3-dicarboxylic acid 
—|Norcamphoric see 1,3-Cyclopentane- 
acid dicarboxylic acid* 
n569| Nordihydro- INDGA Ge Bei Peemeank 302.38 | nd (w, al, aa) 
guaiaretic acid 

2 n570| Norephedrine, 2-Amino-1-phenyl-1- 187.67 | pl (abs al), cr 

hydrochloride(d/) | propanol hydrochloride. (dil HCI, al or 
C,H;CH(OH)CH(CH;)NH,.HCI al-AcOEt) 
n571| —,N,N-di- C,H;CH(OH)CH(CH;)N(C,Hs)2-Hd1 
ethyl-hydro- coe cr (al-ace, 
chloride(d/) AcOEt-al) 
n572| —,N-ethyl- ....... Cs,H;CH(OH)CH(CH;)NHCH,CH; | cr (lig) 
179.26 
n573| Normorphine. .... . Desmethylmorphine. 271.32 | (w +14), 
C,6H,;NO3. (MeOH +1) 
n574| Nornicotine(/)..... /-3(2-Pyrrolidyl)pyridine. 148.21 | hyg 
C5H,2N>. [a]? — 88.8 
(undil) 
2*' 262 (3.47) 
—| Norvaline......... see Pentanoic acid, 
2-amino-* 
—| Novocaine........ see Benzoic acid, 4-amino- 
2-diethylaminoethy] ester, 
hydrochloride 
—| Novonal.......... see 4-Pentenoic acid, 
2,2-diethyl-, amide 


m.p. 
sc 


o 


216.5—8d 


185-6 


194 


205-6 


b.p. 
He 


187-8 
75-69 

188.4 
8822 

307,519 
198.81° 


27.2-8.2* 
58.07? 
70-0.57° 
150.879 
33.3'° 
158-97° 
153-5745 
9297 
150-4754 
75-715 


824° 


104.5°” 


20978 
87-814 


Density 
0.819035 |1.41897° | i |} s} s |v 
O2820729 1 1-41952° Rai So vase eth). 6 
0.917379 | 1.398079 | i P| 5 ae s 
fem Atatects: |talatsratarets 5 1 dé] 06 
s' 

0.760225 | 1.448775 | i Ss 
O77 1s) 1.441325 ea Sais 'S 
0.783225 {1.459075 | i s CAME 
0.75682° |1.42177° | i s s 
0.769029 |1.43317° | i s 

0.76162° | 1.429929 | i s 
01 7572> 1.429675 1 s s 
0.90629 | 1.4507° i We S| Pee 
02766720 M4 S1772 Nese Ss Ss 
0.768129 |1.43112°|...]... sti eysa|i s 
0.980729 |1.47877° | s | s|s 

PANG As bois scauererate CSN) 3 

ares csaveboveres [tel cusvare eins Omens itso S68 alt 
vee cerats ||laraoranetarsis Val Sa i 
ey etivcvefte’ |katenelererevere s 

ee oy eee Ss 
Maks rs elas |) x aa ntehbae i* albeit i 
1.07372?:5 1.537818-4 o;}viviv 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-401 


other 
solvents 


. | alk. 


dil HClv 


.| chl, peth v 


B1°*, 2888 
BI’, 762 
C43, 


4402 
B7, 524 


B1*, 1048 
B1*, 1048 
B1?, 1048 
B1*, 1012 


B1°, 1013 
B1*, 1013 


BI’, 1013 
B1?, 1012 


BI, 1024 


B1*, 1018 


B7?, 69 


B13?, 523 


B6', 577 


B13?, 371 


B13?, 380 


B137, 380 


B27?, 117 


B23’, 107 


204 
cadienoic acid 
(cis,cis)* 


o5|—,ethylester*..... 


Q 06| —,methylester* .. . 


10,12-Octade- 
cadienoic acid 
(trans,trans)* 


07 


7,11-Octa- 
decadiyne* 
Octadecanal* 


—,dimethyl acetal . 


—,—_, acetate. 7... 


—,l-bromo-*...... 


Octadecanedioic 
acid, diethyl ester* 
1,18-Octa- 
decanediol* 
1-Octa- 
decanethiol* 
Octadecanoic 


—,—,N-phenyl-... 
—,anhydride*.... 
—,benzylester .... 
—,butylester® .... 


—,cyclohexyl 
ester* 
—,ethylester®..... 


—,hexadecy]l ester* 
—,2-hydroxyethyl 


ester* 
031 |—,isobutylester . .. 


.| CH3(CH2)2,0H 


—,—,hydrochloride 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CH3(CH2)26CHs 


CH;(CH2)26CO2H......... 


Linoleic acid. 


Color, 
crystalline 
form, 
specific rotation 
and 4,,,, (log e) 


Cc 


b.p. 


Densit 
fee s y 


64.5 
fr 61.4 
90.4 


394.78 | mclorrh 
(bz-al) 

424.76 | (ace or aa) 

410.78 | (ace or peth) 83.3 


280.46 


CH,(CH,),CH:CHCH,CH:CH(CH;),CO,H 


Ethyl linoleate. 


CH;(CH,)4,CH:CHCH,CH:CH(CH;),CO,C,Hs 


Methyl linoleate. 


CH,(CH,),CH:CHCH,CH:CH(CH,),CO,CH; 


10,12-Linoleic acid. 


CH;(CH;),CH:CHCH:CH(CH;),CO,H 


CH,(CH,),C:CCH; CH,C:C(CH,)<CH, 


Stearaldehyde. 
CH,;(CH,),sCHO 

1,1-Dimethoxyoctadecane*. 
CH;(CH,),sCH(OCH;), 

CH;3(CH;2),6CH; 


CH3(CH2),,7NH2 


CH;(CH;),,NH,.CH;CO,H 


CH;(CH;),,NH2. HCl 


CH;(CH))i7Br........... 


CH;(CH;),7Cl 


a TCC IS gE ersietatecesa'« cinlascie © 


CH;(CH2),71 


Diethyl eicosanedioate. 


C,H;0,C(CH2);5CO,C,Hs; 


HO(CH?) sO Hseeeeens con 


n-Octadecyl mercaptan. 
CH;(CH,),,SH 
Stearic acid. 
CH;(CH,),,CO,H 
Stearamide. 
CH;(CH;),;6CONH, 


Stearanilides 25 crcjsyeincaveavers 


CH;(CH;);6CONHC,H, 


. | Stearic anhydride. 


[CH3(CH2),6CO],0 
Benzyl stearate. 


CH;(CH2);6CO,CH,C.Hs 


n-Butyl stearate. 


CH;(CH2):6CO2(CH;),CH, 


Stearoyl chloride. 
CH;(CH;),;.sCOCI 


Ethyl stearate. 
CH;(CH>),6CO,C,H,; 
Cetyl stearate. 


CH;(CH2);6CO2(CH2),;CH 


Glycol monostearate. 


CH;(CH,),6CO,CH,CH,0H 


Isobutyl stearate. 


CH,(CH;),6CO,CH,CH(CH;), 


pa yeor 
col 4"! 
232 (3.8), 
275 (2.9) 
S085) PR Esa desee 
ye orcol 
A"* 198 (4.6), 
A*' 233 sh (2.1)1 
270 (1.79) 
294.48 —35 
ye orcol 
| A* 232 (3.78) 
280.45 


| (bz or al) 

A*' 233 (3.51) 
ee el Le hee oe 
268.49 | nd (peth) 


314.56 


nd (al or eth- 
MeOH) 


(w) fr 52.86 


nd (al), cr(bz) | fr 84.5 


orh pl (al) 162-3 


nd or If (al) 


If (lig), nd (ace 
or al-ace) 


If (al, ACOEt 
or bz), nd (bz, 


mcl If (al) 
A" 210 (1.69) 
If (al) 


nd (al) 
A" 243 (4.17) 
28 (45-6) 


27.5 


POE oes iNo ahah 23 

44 
(28-9) 
(i) 33.4 
(ii) 30.9 

57 


Ifor pl (eth, 
aa) 


328.54 |(peth) 60-1 


1340.60 |wax (i) 22.5 


(ii) 28.9 


431.67°° | 0.80672° 
0.77507° 


0.81911°° 


270-5'*° 
212! 


0.88653° 


0.8886;° 


0.86867° 


0.841)° 


0.77682° 


0.8618%° 


0.98483° 
0.86417° 


3837e° 
223° 
2402 


210-1? 


188'-?_ | 0.84757° 
360d 
Py 
250-11? 


0.94087° 


153.5*° 


0.8368$? 


0.907532 


0.8553° 


1.0573° 


189-913 |0.87808° 


yop lah 
199% 


10.84987° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-402 


Solubility 


D | 
eh other 
Ee solvents 


1.4520?° 
1.43307° 
1.43131°° 


n Ref. 


B1°*, 582 


B2°, 1095 


BI°, 1849 


B2?, 459 


1.46387° | i |).s. {i si eo) S| ee 


B2?, 461 


B2°, 1476 


B2?, 1068 


BI’, 772 


1.46317° 
1.459499 
1.4531?° 


B1°, 567 


B1°, 566 


B1?, 139 


B1?, 567 


B2?, 626 


B1°, 2247 


B1°, 1838 


5 | chl, CClk, | B2?, 346 
B2, 384 


B12?, 148 


1.4362°° B2?, 360 


1.4663°° B6?, 418 


1.4328°° B2?, 352 


1.452374 B2, 384 


B6?, 11 


1.43494° B2?, 379 


B2?, 353 


1.4310°° B2°, 1020 


B2?, 353 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 


No. Name Synonyms and Formula : form, 
wt. 


Octadecanoic acid 


032|—,isopropyl ester* . | Isopropyl stearate. S2G47s Peete ine.sc0,3 
CH3(CH2),5CO,CH(CHs)2 
2 033|—,methylester* ... | Methyl stearate. 298 S2iF arncanrcibedts, «aie 
CH3(CH2),5CO2CH; 
Q 034|—,3-methylbutyl Isoamy] stearate. 354620 ciaccc Metb els cod 
ester* CH;(CH2),.«CO,CH,CH,CH(CH;), 
2 035|—,nitrile......... Stearonitrile. CH3;(CH),6CN]| 265.49 |............. 
036 |—,pentylester*... . |m-Amyl stearate. 354.62 |pl 
CH3(CH2),5CO2(CH2),4CH; 
037|—.,phenylester* .. . | Phenyl stearate. 360,59! [ae itele sts: 07a 
CH;(CH2);5CO2C.Hs 
O58 |=—p-phenyls hl P si ictcns cies cecebie ice eects 478.72) Ve caicvaansiete chs 
phenacy| ester 
039|—.,propylester* ... | Propyl stearate. 326.57 |cr (eth or 
CH;(CH),.CO,CH,CH,CH, PrOH), pr 
(peth) 
DAO Peectetrahydro~ 5 | Wiicie cte Seale ays ofa tania eee MMibete SGSGHts Siete coe 
furfuryl ester 
041 |—,9,10-dibromo-* . | Elaidic acid dibromide. 442.29 |colorye 
(trans, dl) CH;(CH,);,CHBrCHBr(CH,),CO,H nd (eth) 
042 |—,2,3-dihydroxy-* . is Vaed inae) tad Reems ttre ro (aa) 
316.49 
043 |—,9,10-di- CH;(CH,),CH(OH)CH(OH)(CH,),CO,H 
hydroxy-* 316.49 |1f4*'220 (2.1) 
044 |—,9,10-dioxo-*. . . . |Stearoxylic acid. 312.46 |ye pl (al) 
CH;(CH,),COCO(CH;),CO,H A" 270 (1.7) 
Q 045 | —,9,10,12,13,15,16- | «-Linolenic acid hexa- 757.89 |cr (diox) 


hexabromo-* bromide. 
CH;[CH,CHBrCHBr];(CH,),CO,H 


046 | —,2-hydroxy-* . . . . |CH3(CH,),;CH(OH)CO,>H . jpn flat nd (chl, 
AcOEt) 
047 |—,3-hydroxy-* ... . |CH3(CH2),,4CH(OQH)CH,CO,H pl (chl) 
300.49 
048 |—,10-hydroxy-* . . . |CH3(CH,);CH(OH)(CH,),CO,H pl 
|300.49 
049 |—,11-hydroxy-* ... St de aaa caiionn ta or pl (al) 
300.49 
Q 050|—,12-hydroxy-* . . . |CH3(CH;);CH(OH)(CH,),.CO,H | (al) 
300.49 
051} —,10-methyl-* Tuberculostearic acid. 298.52 | [a]?? —0.11 
(D, —) CH;(CH,);CH(CH3;)(CH2)sCO,H | (ace), [a]3° 
—0.41 (Py. 
c¢=17) 
052] —,3-oxo-*........ Palmitoylacetic acid. 2OSAT ais cae athe cta 
CH;(CH2),4COCH,CO,H 
053) —,—,ethylester* . .| Ethyl palmitoylacetate. 326.53 | (al or peth) 
CH;(CH;),4COCH,CO,C,H; 
054| —,6-oxo-*........ Lactaric acid. | 298.47 | pl (al or peth- 
CH;(CH2),,;CO(CH2),CO,H al) 
055| —,—,ethylester* . .| CH,(CH,),,CO(CH,),CO,C,Hs cr 
326.53 
Q 056| —,10-oxo-*....... CH,(CH,),CO(CH2)sCO2H | 298.47 | pl (al) 
057| —,—.ethyl ester* . .| CH;(CH,2);CO(CH,),CO,C,Hs. pl (al) 
326.53 
058] —,12-0xo-*....... CH;(CH,);CO(CH2);9CO2H! 298.47 | If (aa), cr (lig) 
059] —,—,ethylester* . .| CH;(CH,);CO(CH2),0CO,C,Hs. If (al) 
326.53 
2 060} —,9,10,12,13- Linoleic acid tetrabromide. | 600.09 ! pl or If (aa) 
tetrabromo-* CH;(CH,),[CHBrCHBrCH,],(CH2),<CO,H 
061|—,—,ethylester* . .| CH;(CH,),4[{CHBrCHBrCH,],(CH2),CO,C,H; 
1628.15 Ind 
062|—,—,methylester* | CH,(CH,),{CHBrCHBrCH,],(CH,),.CO,CH; 
614.12 | If 
Q 063) 1-Octadecanol*.. . .| Stearyl alcohol. 270.50 | If (al) 
CH;(CH2),,0H 
064| 9,11,13-Octa- a-Eleostearic acid. 278.44 | nd (al) 
decatrienoic acid CH,(CH,)3;[CH:CH]3(CH2),CO2H | 4*' 261 (4.56), 
(cis)* 271 (4.67), 
281 (4.58) 
065| —(trans)* ........ B-Eleostearic acid. 278.44 | If(al, MeOH 
CH;(CH,)3[(CH:CH];(CH,),CO,H | orCCk) 
A*' 259 (4.67), 
268 (4.78), 
279 (4.69) 
2 066} 9,12,15-Octade- a-Linolenic acid. 278.44 | 1195 (4.4), 
catrienoic acid CH,[CH,CH:CH];(CH,);,CO,H 233 (2.1) 
(cis, cis, cis)* 
Q 067|—.,ethyl ester Ethy] linolenate. 306.49 | A"! 260 (1.7) 
(cis, cis, cis)* CH,[CH,CH:CH],(CH,),;CO,C,H; 


28 207° 

39:1 442-3747 
Z1s23 

25.5 192? 

41 3627°° 
19385 

BO a cna 


12-3 175-8°”” 


102-3), (als her se 


Bye ho scuyedc 
87°) Bi setts.s 
415) GS .< 


TACAN Wecooceac 
4eb il ceomarate 


S20 lace scdie 
38 199-200° 


WES lieeeGocod 

630) ip sete 

63 21S*f 

59.4-9.8 |210.5** 
fr 57.95 


49 2351? dd 
170! 


71-2 188! 


-11.3 |230-2!7 
125° 


OSSAQ RID | i reterseine [lene 


0.84983° |1.43674° 


0.8553° |1.433°° 


0.83253° |1.4389*5 


0.8452°° |1.4400°° 


OMUTZ | | Sverre aie 


1.24582° |1.48934? 


0.87713 | 1.451275 


0.812459 tes uae 


0.90283° | 1.5112%° 


0.88398° | 1.5000%° 


0.91642° | 1.48007° 


0,89193° |1.46947° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-403 


Solubility 


We b.p. Density np ee | 
specific rotation Cc 
and A,,,, (log e) 


Ref. 
other 


s* 


s* 


s* 


8 |.y |... Jchls B2?, 352 
s | v |... |chlv B2?, 1011 
8) HS) | s,-.0,| Fomecwieprs B2?, 353 
Voluvy |... tehky B2, 384 
Ville coWlere-d led arerelaved B2?, 353 
SOM Wee OM colds Il svaxevenere wi aie B6?, 155 
SB Misciall eve aeterarn C32; 
4944 
v | v |...|chl, CCL, v| B2?, 352 
Brelrsth i dele svtersy eves Am 50, 
134 
Shuficeth ils Stalls baemeede cts B2?, 362 
6 | 5 |...}chld* B3, 406 
peth 6 
OL REE Ns cosas ll.e Maiarte eens B3°, 876 
v' | v |... ligv B3°, 1350 
i |...] 6 |chliaad |B2?,364 
xyls" 
S333) 's*) | chi B3, 364 
AcOEt s 
CH | es. 23) eae chls" B37, 249 
CM | Ore | Peni Iepac orate se B37, 249 
Ow lieb ai]. a lig 6 B3?, 670 
Sata |. << chls B3?, 250 
Se] gh) 5. cc)| Matera deoreretitd B2?, 369 
Baebes ors lice yetevey've eee B3?, 457 


SRobebssll cee peth s* B3?, 457 


s|...] 6 |chls B3*, 457 
WA cll cs clei. sion ene B3', 253 
Ft) ae Gael Geseciere Le B37, 457 
Bis t5 €)) WEEMS (REE 2 ey B3, 725 
eSB ace aas* B37, 458 
a Iracsfeih olate:|inet saa at acet ede B37, 458 
Vitek. v ehh B2?, 362 
aay 
.| peth 6 B2?, 363 
SIA Heteed cee (CALS B2?, 351 
s | 6 | 5 |chls B1>, 1833 
BP e ect] ocevell corestesenepess-4 B2?, 465 
i |...|...|MeOHs | B2?,467 
Sidon 6: |. Swathngot B2?, 463 
Bol ceils « cllicceenaihty. f,.3 B2?, 465 


No. 


Q 068 
2 069 
070 


Qo71 


Q 072 
073 
074 
075 
076 

Q077 

2078 

2079 

2 080 

2081 
082 
083 
084 


085 


2 086 


0103 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Name 


9-Octadecena 
9-Octadecenal*.. . . 


1-Octadecene* .... 
9-Octadecene* .... 


9-Octadecenoic 
acid(cis)* 


—(trans)* 


—,amide(cis) 


—,—.(trans) ...... 

—,—,N-phenyl- 
(cis) 

—,benzyl ester(cis). 


—,butyl ester(cis)* 
—,ethyl ester(cis)* . 


—,—(trans)*...... 
—,methy]l ester 
(cis)* 
—,—{(trans)*...... 
—,3-methylbutyl 
ester(cis)* 
—,nitrile(cis)...... 
11-Octadecenoic 
acid(trans)* 
6-Octadecenoic 
acid, 6,7-diiodo-* 


9-Octadecenoic 
acid, 12- 
hydroxy-(cis)* 


—,—,butyl ester 
(cis)* 

—,—, ethyl ester 
(cis)* 

—,—(trans)*...... 

—,—,isobutyl 
ester(cis)* 

9-Octadecen-1- 
ol(cis)* 

—(trans)* 


1-Octadecyne* .... 


2-Octadecyne* .... 

9-Octadecyne* .... 

9-Octadecynoic 
acid* 


—.,ethyl ester* 


—,methylester* ... 


1,3-Octadiene, 
3-chloro-* 
2,6-Octadiene, 
2,6-dimethyl-* 
2,7-Octadiene, 
2,6-dimethyl-* 
2,4-Octadiene, 
7-methyl-* 
1,6-Octadien-2- 
ol, 3,7-dimethyl- 
2,6-Octadien-1- 
ol, 3,7-dimethy1- 
1,5-Octadien-3- 
yne, 5-propyl-* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 
Synonyms and Formula | Mol. form, ras 
WL I specific rotation 


and A,,,, (log &) 


Olealdehyde. 266.47 
CH,(CH,),CH:CH(CH,);CHO 
CH,;(CH,),;;CH:CH, 252.49 


CH,;(CH,),CH:CH(CH;);CH; 
252.49 

Oleic acid. 282.47 

CH;(CH,),CH:CH(CH;),CO,H 


nd A®* 185 (3.8) | 16.3 
(13.4) 


Elaidic acid. 282.47 45 
CH,(CH,),;CH:CH(CH;);CO,H 
Oleamide. | 281.49 
CH,(CH,),CH:CH(CH,);CONH, 
Elaidamide. | 281.49 
CH,(CH,);CH:CH(CH;),CONH, 
Oleanilide. | 357.59 |nd 
CH,(CH,),CH:CH(CH,);CONHC,H; 
Benzyl oleate. | 372.60 | 
CH;(CH,),CH:CH(CH,);CO,CH,C,H; 
Butyl oleate. | 338.58 lye 
CH;(CH;),CH:CH(CH;),CO,(CH;),;CH3 
Ethyl oleate. | 310.53 |A*"237 (1.5) 
CH;(CH;);CH:CH(CH,),CO,C,H; 
Ethyl elaidate. | 310.53 
CH,(CH;),CH:CH(CH;),CO;C,H; 
Methyl oleate. | 296.50 
CH;(CH;),CH:CH(CH;),;CO,CH; 
Methylelaidate. | 296.50 
CH;(CH,),CH:CH(CH;),CO,CH; 
Isoamy] oleate. | 352.61 
CH;(CH;);CH:CH(CH;),CO,CH,CH,CH(CH;), 
Oleonitrile. | 263.47 
CH;(CH;),CH:CH(CH;),CN 


pl (al) 
A®* 189 (3.9) 


A" 230 (3.5) —19.9 


28610 
228-915 


288100 
23415 


0.78912° 
0.79163° 


0.89353° 


1.4558?° 
1.4448?° 
1.44707° 


1.45827° 


1.449945 


143,519 
2370 
227-815 
20713 
217-915 
218.5° 
213-55 
223-4'° 


330-Sd 
20412 


0.933033 
0.87041° 
0.87207° 
0.866475 
0.87397° 
0.87307° 
0.897'* 


0.84815 


Vaccenic acid. 


| 282.47 


CH;(CH,);CH:CH(CH,),CO,H 


pl (ace) 
A <210 


1.448075 
1.4515?° 
1.448075 
1.4522?° 
1.45137° 
1.45667° 


1.4439°° 


6,7-Diiodotariric acid. (eae nd (al) 
Iodostarin. 
CH;(CH,),oCI:CI(CH,),CO,H 
Ricinoleic acid. 298.47 
CH,3(CH,);CH(OH)CH,CH:CH(CH,),CO,H 
[a]2? + 5.05 
(+7.86) 
A <210 
Butyl ricinoleate. 354.58 | [a]?? +3.73 
CH;(CH,);CH(OH)CH,CH:CH(CH;),CO,(CH2);CH3; 
Ethyl ricinoleate. 326.53 | [a]? +5.28 
CH;(CH,);CH(OH)CH,CH:CH(CH;),CO,C,H,; 


Ethy! ricinelaidate. 32653 LE ee eer 16 
CH;(CH,);CH(OH)CH,CH:CH(CH,),CO,C,H,; 
Isobutyl ricinoleate. 1354058) fol +4 Ol a | ||Geeceerae 
CH;(CH2);CH(OH)CH,CH:CH(CH,),CO,C,H5 
Olelyl alcohol. QOS AGIA w stein, ott 6-7 
CH,(CH,);CH:CH(CH,);0H 
Elaidyl alcohol. | 268.49 | (al or ace) 36-7 (34) 
CH,;(CH,),CH:CH(CH,),0H 
HC:C(CH)),;CH3.........1. 250.47 | (al) 225 
fr 27 
CH(CH.) n.G:CCH3. ase Z50:47 Ub strc cutest ls 30 
CH;(CH2),C:C(CH,),CHs3,.. | 250.47 |..........-.-.- 3 
Stearolic acid. 280.46 | pr (al, peth) 48 
CH;(CH,)7,C:!C(CH,),CO,H nd (dilal) 
4220 (1.8), 
265 (1.0) 


Ethyl stearolate. BOS SL cc eee well cw 
CH,;(CH;),C:C(CH,),CO,C,H; 
Methyl stearolate. 1294-48 Wh cosmic OMe 


CH;(CH,),C:C(CH;);CO,CH; 
CH,(CH,),3CH:CCICH:CH, | 144.65 


Dihydroocimene. 138.25 |A* 223 (2.0) 
CH ;CH:C(CH;)CH,CH,CH:C(CH;), 
Linaloolen. 1138.25) Bernabe tear 
(CH;3)2C:CHCH,CH,CH(CH;)CH:CH; 
(CH;),CHCH,CH:CHCH:CHCH, 
124.23 


see Linalool 


see Geraniol, Nerol 


CH,CH,CH:C(C;H3)C:CCH:CH, 
148.25 


C-404 


278° 


258! 


0.90787? 
0.84897° 
0.8338%° 
0.80257° 


0.80163° 


0.7753! 


0.78827° 


0.75214° 


1.45387? 
1.4606?° 
1.4552*° 


1.4774?° 


1.45627° 
1.4794?° 
1.44987° 
1.4561?° 


1.454318 


Solubility 
other 
ace solvents 


v |chl, CS, v 


.| dil NaOH 


Ref. 


B1, 749 
B1°, 878 
B1°,879 


B2°, 1387 


B2°, 1425 
B2°, 1433 
B12", 198 
B67, 418 
B2?, 439 
B2°, 1410 
B2?, 443 
B2?, 1407 
B2?, 443 
B2?, 439 
B2?, 443 
B2°, 1384 


B2?, 428 


B3, 385 


B3, 388 
B3?, 259 
B3, 389 
B3, 388 
B1°, 1962 
B1°, 1965 
B1°, 1029 
B1, 262 


B1°, 1029 
B2°, 1474 


B2?, 458 
B2?, 1475 
B1°, 1007 
B1°, 1018 
BI, 261 
B12, 239 


B1*, 1065 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Synonyms and Formula form, nae b.p- Density Np Ref. 
specific rotation Cc \ h other 
and 4,,,, (log «) Wa eeel hee solvents 
| 2,6-Octadien-4-yne 
0104 | 2,6-Octadien-4- CH.CH:C(C,H,)C:@(G3Hs) C:GHGH 4 Feiss 5 |e Br oletngs oe 16971179 '0:81962% ||11-49652° | esol erdail PSH MESD I= +. «|| bute Sapiens B1°, 1066 
yne, 3,6- 162.28 9912 
diethyl-* 
0105|—,3,6-dimethyl-* . . | CH;CH:C(CH3)C:C(CH3)C:CHCH;]|...........-- —45 P0752 05807122 [1.499829 "| pean OS BWEE I] Sic llpce ccs eo: B1°, 1065 
134.22 
0106] 1,7-Octadiyne* . .. . |] HC!C(CH2),4C:!CH......... 1OGs1 Fleece bide virus tle udtbepouttss 135-675. | 0816924 |. 45202 ei gall carellimSE a) tell ve =| Sottadrerbadt B1°, 1061 
93-=51° 
0107] 2,6-Octadiyne* ... . | CH,C:CCH,CH,C:CCH, ..}106.17]...........-- 27 6219 0.82880 + [1.465829 lies |iizs [yisyfiewm aes | o- + etree B12, 248 
0108 |3,5-Octadiyne* . . . . | CH;CH,C:CC:CCH,CH; .. | 106.17 | A" 227.5 (2.56), |......-- 163-47 |0.826$ T:A9GS eA |e oes Selita ete, UE ccenee ste oe B1°, 1064 
238.5 (2.53), 7834 
253 (2.36) 
0109 |—,2,7-dimethyl-* . . | (CH3)2CHC:CC:CCH(CH5)2| 134.22 |..........00e}eeeeeees 7412 0:80902% 8 | ).5 see Shi isbitedl =e.» llass Meersterdel B1, 128 
—|Octalene......... see Aldrin 
2 0110|Octanal* ......... Capryl aldehyde. 128,22 |25* 295G11T)) | sitter = =) iW Alec 0.821129 |1.421779 | 6 | s | wo] ao] v Joss B17, 757 
CH,;(CH,),<CHO IPs 
oll1|—,oxime......... Caprylaldoxime. 143.23 |nd (peth, 60 1128 Bbw cack lescubiere 6.3 s .|MeOHs_ |B1?,758 
CH,(CH,),CH:NOH MeOH, dilal) 
)0112|/Octane*............ CHE(CH aye Gua eb 2 stiaratasiste 114.2316 cee. 2 eee —56.79 |125.667©°|0.70252° |1.39742° | i | co} s | «| «© |chl,peth |B1°,457 
19.21° fo} 
Q 0113|—,1-amino-*...... Octylamine. CH3;(CH2)7NH), |129.25 |...........-- 0.0 179.670% 1110;78262°)411:49242°s leo uly VANE VRS oil's ~ 0 | os ees «oe B4>, 379 
63.2'° 
0114 |—,2-amino-(d)* . . . |CH3(CH,);CH(NH,)CH; .. |129.25 |[a]p’+8.62  |........ 7075 1D: 725 Fa .42209 pile 5 HE VANITY, Habel <e| ees cs B4?, 384 
(undil) 
0115|—,—(dl) ......... CHE (CH,)s CH(NH-)CHe ctr |1 29525, Hoek ct isis ow «i ate te tncaine 163—57©° |0.77452° |1.423275 | i Val bevinleGh || s.c0,|o0 Meera B4, 196 
58-915 
— |—,1(4-amino- see Benzene, 
phenyl)- 1-amino-4-octyl- 
Q 0116|—,1-bromo-*...... CHEIGH: eRe. j.teasiesce:s--]- Kei Ie 8 Amigeinios Gerke —55 200:87°° | 11222" |11.45242° betes poonifoonter!|s.-||/5.1--- «bron B1°, 466 
Tg i° 
0117 |—,2-bromo-(d)* .. . |CH3;(CH,);CHBrCH3...... 193.13 |[o) 484-2) [hoch aes 1098225) 11).45007° | Sane mocnd| LOOM Ge «|e tte | eieiateres nies B1?, 125 
Q 0118 |——(dl) ......... CH,(CH,);CHBrCH3...... TOSEVS OE i tebebtere. © |fteteme'e feces 6 188=978° |1kO08783> | 1:444225 Piles coda hs kil «- -\t -Seneetbeeten rs BI’, 125 
7214 
0119|—,—(/) .......6.- CH;(CH,)s;CHBrCH3...... 193.13 |[a]?5—37.46 |........ 72-318 17092022 |1, 447525 pie aie ocd Moay eas sc oI dscns epeyeyesete B17, 125 
46! 
0120 |—,1-bromo-8- FIGH se Bis Sokal esl Fe eee ee: S55 CtoGe boca aban Whe ase 50500 1450020 MUON AVERT SVE eb ellis: |\Gsie cies oe C51, 
fluoro* 20725 7300 
Q 0121 |—,1-chloro-*...... GHIA G GUAR iste sjarscouscte 14868)... PPS. P —57.8 1827°° O1S7382%" |1:430522%) Fi. |e h Bev sac: c-co,escaherere B1, 159 
7315 
0122 |—,2-chloro-(d)* .. . |CH3(CH,);CHCICH;...... L4868N[ale04-3327 feral oo 171-3 OiRGSSiA |14273e Aa ay dive HS nite 4] 0,-,-,| Popes ets B1, 160 
7528 
0123 |—,4-chloro-(d)* . . . |CH3;(CH,)3;CHCICH,CH,CH; [el 4-028 Oleh. 92208 © ee ett Nak, stoeraete Lah Vell ae Shy het Uo. chls B1°, 466 
148.68 | (undil. 1 = 10 
cm) 
0124 |—,1-chloro-8- B(GH A pGhee saeerteeianett- 166,67: Rep itetes o-s | este olla. 871° 0.9782° 1.426675 i VEAIS VF S8. iso: apo C51, 
fluoro-* 7300 
0125 |—,3-chloro-3- iu ay Wa eS Be ick CLR POG H faces Io 73-415 O:868025)) |1.435120" | eye ia 8 $. 8/5: j|ts_ chilis B1°, 508 
methyl-* 162.71 
0126 |—,4-chloro-4- CH;(CH,),CCl(CH,)CH,CH,CH3 jj... -se2s--j....]e-- shee aes 0.87232° |1.43607° s chls B15, 509 
methyl-* 162.71 
0127|—,1,2-dibromo-* . . |CH3;(CH2);CHBrCH,Br. . . . |272.04.}...... 60sec eed e cece 240-2 14458025 || 1.497072 jhe gus sare Pulcarort| owl) en hese Layer texer BI’, 125 
L1S:52° 
0128 |—,2,7-dimethyl-* . . | Di-isoamyl. TA OR. OP Meeie fess =< —54.6 159.676 |0.72402° |1.40927° |...]...] s aas B1?, 131 
(CH3)2CH(CH2)4CH(CH3)2 
0129 |—,1-fluoro-* ...... CH ACH)... 4... . .8OS5.4.. p99. 5 | etre 5 By Seo FORO Soe 142-3799 10)810327% 11393520 le seylbeanay|terapadliaedell © +. -)\Phlet ae mere BI’, 124 
Q 0130|—,1-iodo-* ....... CRE (CH aah lin wih ones cnate 240.113) orien sietets 0 —45.7 225.5759 |1.32972° |1.488979 |...| s 8 hehe | (gee (CPR BI’, 185 
86.5° 
0131 |—,2-iodo-(D, —)*.. | sec-Octyl iodide. 240.13 |[a]3®—45.47 |........ 97M 1.321932° |1.486375 | i s | s lig s B1°,470 
CH;(CH,);CHICH; 
0132|—.—{DL)........ CH;(CH,);CHICH;....... ZAO 1S: We Meeenets she 7.) 5 sis steno aie 210 1.32513° |1.48967° | i we lig s B1°,470 
95-6'° 
133 \———(L,. +). eee CH;(CH,);CHICH; ....... 240.13 |\(al#6:--46:33 |:...0..% 101?? 1.331437 |1.487777 | i suis ligs B1°, 470 
0134 |—,2-methyl-* ..... CH, (CH,)sGH(CHs),............ 1282260) sheet a siera.,« —80.1 142.87 |0.71072° |1.40297° | i s|s peth, B1°, 507 
lig v 
0135 |—.3-methyl-(d)* . . . |CH3(CH2)4CH(CH3)CH,CH3 [a],’ +9.38 —~107.6 |143-476 |0.720617 |1.40687° |...]... Shi] Ss Vanretd wou: B1, 166 
1128.26 
0136|/—.—H{/) ... 02. eee | Wee dan iene A (ol 8:S011) ence 1437°° OL7142% 0 | AOS225 9 aes V's, «alll as, PASH Sie tere exeessesn- B1°, 509 
128.26 
Q 0137|—,4-methyl-(d/)* . . Se alae i frre OBO On Tena —113.2 |142.478° |0.71992° |1.40617° |...] s | v | v | v josv B1°, 509 
128.26 32° 
0138|/—.—{(/) .......--. CH,(CH,);CH(CH3;)CH;CH,CH3; Tol 1063s \awrrstee= © 1417°° (eile ier GIRS oor ac i Sal 1¥a| eal eVa, | OS¥ B1°, 510 
128.26 
0139 |—,1(4-nitro- 1-Nitro-4-octylbenzene*. 235.33 seston < me -5 200°? 6. in ES ails Ne DR i Re hel doa | ovaries Mia BS, 454 
phenyl)-* 
Q 0140] —.1-phenyl-* ..... Octylbenzene*. ROO 5 ects svaleisela eis is -7 264-57°° 10,.85822° |1.48517° | i |...] 0! | iia aaiddbes BS?, 343 
C.H;(CHz);CH; 131-4"? 
RPG Ale Suberaldehyde. TADOW ee oe ec c lnve dese. s/ 2302400 hori ayaleretays 1.443979) 1 bv. | cv Faiiee aa] Ble 845 
OCH(CH,);CHO 
4 ushers Suberaldoxime. 172.23 See Lee | ercles . Jaaiene || B125845 
HON:CH(CH,),-CH:NOH 
2 0143} Octanedioic acid* . . | Suberic acid. 174.20 |londorpl(w) |144 § |300sub_ |........]..-.-..-] 6] S| 6 ]...].-- B2?, 595 


HO,C(CH2).CO,H 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-405 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Ref. 
other 
oe 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, pe: 
wt. |specific rotation C 
and A,,,, (log e) 
Octanedioic acid r 
Q 0144|—, diethyl ester... .| Diethyl suberate. BSOB Wl eractiaic et none ee 5.9 
C,H;0,C(CH2),CO2.C2Hs 
Q 0145|—.dimethylester . . | Dimethyl suberate. Dabtibce a Ney hahaa ase n bab 168 —3.1 
CH3;0,C(CH,),CO,CH; 
Q 0146]1,8-Octanediol* ...| HO(CH,),0H ............ 146.23 |nd (bz-lig), pr |63 
2 0147) 4,5-Octanediol 1,2-Dipropylethylene glycol. 1146.23 |............. 28 
(dl)* CH,CH,CH,CH(OH)CH(OH)CH,CH,CH, 
0148|—(meso)* ........ CH;CH,CH,CH(OH)CH(OH)CH,CH,CH, 123-4 
146.23 If (bz, al, lig) 
0149 | 2,3-Octanedione* . . | Acetylcaproyl. Vp eo | Se ea ae ae a ee cae 
CH;,COCO(CH;)4CH;3 
0150|—.dioxime* ...... Methylpentylglyoxime. 172.23 |nd (dilal) 173 
CH;C(:NOH)C(:NOH)(CH2)4CH; = 4°! 229 (4.15) 
0151 |/—,3-oxime* ...... CH3;COC(:NOH)(CH;)4CHs| 157.22 | (lig) 59 
0152|2,7-Octanedione* . . | 1,.4-Diacetylbutane. 142.20 |pl (bz) 44 
CH,CO(CH,),COCH; 
0153|—.dioxime* ...... CH3C(:NOH)(CH2)4C(;:NOH)CH, | (al) 158 
172.23 
0154|3,6-Octanedione* . . | sym-Dipropionylethane. 142.20 | pl (al) 35-6 
CH,CH,COCH,CH,COCH,CH, 
0155} 4,5-Octanedione* . . | Dibutyryl. Dipropylglyoxal. 1142.20 iota} | MA me ere Sper 
CH,CH,CH,COCOCH,CH;CH, 2*' 268 (1.67), 
425 (1.16) 
0156|—.dioxime* ...... Dipropylglyoxime. PLDOAS' | ai5.0 saan cio 186-7 
CH;CH,CH,C(:NOH)C(:NOH)CH,CH,CH; 
0157} 3,6-Octanedione, Dipivaloylethane. 1198.31 |nd 2.5 
2,2,7,7-tetra- (CH3;)3CCOCH,CH,;COC(CH3)3 
methyl- Dipivaloylethane. 
Q 0158} 1-Octanethiol* . .. . | Octyl mercaptan. [AG SO ee teteiiec sor —49.2 
CH,(CH,),SH 
0159} 2-Octanethiol CH;(CH.)s;CH(SH)CH3..../146.30]............. —79 
(dl)* 
D160 AD) * ctete oreveretaranare CH;(CH,);CH(SH)CH3... . | 146.30 | [o]23,-36.4 |........ 
2.0161} Octanoic acid* . | Caprylic acid*. 7 eae | ee 16.5 
CH,(CH,),<CO,H 
Q 0162|—,amide......... Caprylamide. 143.23 If fr 105.9 
CH,(CH,),;CONH, If, pl 110 
0163)—,anhydride*..... Caprylic anhydride. 270.42 -1 
[CH3(CH,),CO],0 
0164|—,butylester* ....| Butyl caprylate. ZOGIS3 Mie aers, citer assoc —42.9 
CH;(CH,),CO2(CH,)3;CH3 
Q 0165|—,chloride ....... Caprylyl chloride. $62;66 Woks sacs deci —63 
CH,(CH,),<COCI 
Q 0166|—,ethylester*..... Ethyl caprylate. RIZS27 We stetaiaereets. caer —43.1 
CH3(CH2),CO.C,Hs 
0167} —,heptyl ester*.. . .| CH3;(CH2).CO2(CH2).CH3 .| 242.41 ]............. —10.6 
0168]|—-,hexyl ester* . . ... | CH3(CH2),<CO,(CH,);CHs . 1228.38} ....0<5..+>.-. — 30.6 
0169|—,isopropylester* . | Isopropyl caprylate. TBG iSO iy acars creiete eaters. ate f arer arabe rarer 
CH;(CH,),CO,CH(CH;), 
2.0170) —,methyl ester* .. . | Methyl caprylate. phe eS eS —40 
CH;(CH,),CO,CH; 
Q 0171} —,2-methylallyl Isoamyl caprylate. tC Beil Gl RS OA, CS Meee 4 
ester* CH;(CH,)¢CO,CH,C(CH;):CH2 
0172|—Vnitrile......... Caprylonitrile. 125.22 [iicis,s coetetans s+’ —45.6 
CH;(CH,),CN 
0173] —,octylester*..... CH3(GH), CO7 CHa GH a) -11256:43) | eee ees —18.1 
© 0174] —,pentylester*....| Amyl caprylate. Ee et aoc eee —34.8 
CH;(CH,),CO2(CH2)4CH3; 
0175|—.piperazinium CZHAN2e2( CH (CH) pCO; Mirai eeenieeernas se 98 
salt 374.59 
0176|—.propylester* . . . | Propyl caprylate. 186.30 |(peth) —46.2 
CH;(CH,),CO,CH,CH,CH, 
0177) —,2-amino-(d)* .. .| CH3(CH2);CH(NH)CO,H. | 159.23 |[a]2®+23.5  |........ 
(6N HCl, 
c= 1) [az 
+12.3 
(1N NaOH, 
¢=6.5) 
Q 0178) ——(df) ......... CH;(CH;);CH(NH,)CO,H. | 159.23 | If (w) 270 
(263-5) 
0179] ——HAl) .......00. CH,(CH,);CH(NH3)CO>H. | 159.23 | [a]p — 13 276 
(1N NaOH, 
c= 2)[a]lp 
; —23(5N HCl) 
0180) —.8-amino-*...... H2N(CH;),CO2F «ic... 159.23. Arcecosteeeeeres 172 
0181} —.2-bromo-*...... CH;(CH));CHBrCO_H x. «..i|:223.12.). .eeeeeee. - 2 | Sea 


ae Density Np 
282-67°° |0.98113° |1.43287° 
140-18 
268 1.02173° |1.43417° 
120° 

17270: Fae E | epexec cele 
LIOR eh Lb sceese 1.441975 
LP ZSSV AS Al pcsisieiavets |l| ceerenteraere | tac 
139 oe cle 

1141 ee etait [ener 
98“ subilE-s sneha stash cr 
1687°° 0:9340 PW lnccccneadlenk 
6012 
SUD od » Qlbeonetont deface kintete 
115-7'7 |0.90037__|1.4400?° 
55-60°'5 

199.17°° |0.84332° |1.45407° 
86° 

186.47°° |0.83662° |1.4504?° 
88.9°° 
T8—B80722 110583029 || ctsaten litte 
239.3 0.90887° |1.42857° 
14023 
pee nea ONS450 780: || eorprerciae 
280-5 0.9065}® |1.435818 
18615 
240.5 0.86287° |1.423275 
121-27° 

195.67°° |0.953535 |1.433527° 
3920 
208.57°° |0.86932° |1.41787° 
1048° 
290.6 0.8596?° | 1.43407° 
160'* 
277.4 0.86037 |1.4323'5 
93.81° 0.85557° | 1.414775 
192.97° |0.877532° |1.41707° 
8335 

147.85°° | 0.8703 1.4308 
205.276 |0.813632° |1.4203?° 
771:8°9 
306.87°° |0.85542° | 1.43527° 
192.53° 
260.2 0.86137° | 1.426275 
124-67° 
226.4 0.86597° |1.419175 
ibe 
subd ~— of safhecpeerete| amr eee 
140° 1.278574 | 1.46137* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-406 


w 


i 


B2?, 596 
B2, 693 


BI’, 556 
B12, 2219 


B1°, 2219 
B1, 795 
B1,795 


B1, 795 
B1', 408 


B1,795 
B17, 845 


B1’, 845 


B17, 846 


B1*,3151 


B1°,1710 
B1°,1717 
B1?, 1722 
B2?, 301 
B2?, 303 
B2?, 303 
B2, 348 


B2?, 303 


B2?, 302 


B2, 348 


B2?, 794 
B2?, 794 


B2?, 302 
B23, 795 
B2?, 303 
B2, 348 
B2°, 794 
Am 70, 
2758 
B2, 348 


B4?, 886 


B4?, 886 


B4’, 886 


B4', 527 
B22, 303 


No. 


| 


0182 


20183 
20184 


0185 
20186 


0187 
20188 


0189 
0190 


o191 


0192 


2 0193 
0194 
0195 

Q 0196 

2 0197 

Q 0198 

Q 0199 
0200 
0201 


0202 


0203 


0204 


0205 


0206 


0207 


Q 0208 
0209 
0210 
0211 

0212 
0213 

2 0214 
0215 


0216 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
Name Synonyms and Formula Mol form, 
Wt. | specific rotation 
and A,,., (log e) 
Octanoic acid 
—,8-fluoro-*...... FCGH>),CO{H bc ..e setters 16252 Ue aeperatessavctatacates 
—,2-hydroxy-* ....| CH3;(CH,);CH(OH)CO,H. .| 160.22 | pl 
—~,4-hydroxy-, y-Caprylolactone. T4220 AMES Ca bts accel piste 
lactone* 
—,2-methy]-3- CH,(CH,),COCGH(EH;) COGS Gh)... . deeale ass) 05 oe 
oxo-, ethyl ester* 200.28 
1-Octanol* ....... Octyl alcohol. CH3;(CH,),OH} 130.23 | 4"? 197 
2-Octanol(d)*..... CH,(CH,);CH(OH)CH; ...| 130.23 | [aJ]h’ +9.9 
= (:/) earl ae CH;(CH,);CH(OH)CH; .. .| 130.23 | A"? 196 
RATS'C.o) 
—(f)* Seas eee CH;(CH,);CH(OH)CH; .. .| 130.23 | [a]h’ —9.9 
1-Octanol, 8- Octamethylene chlorohydrin.| 164.68 |.............).... 
chloro-* Cl(CH,)s;0H 
—,3,7-dimethyl- Tetrahydrogeraniol. 
(d)* (CH3)2CH(CH,);CH(CH3)CH,CH,0H 
158.29 | A"! 237 (1.09) 
[a]#° +4.09 
(+5.57) 
a () hae (CH3)2CH(CH,)3;CH(CH3;)CH,CH,0H 
158.29 |[a]}i, —3.67 
A*' 237 (1.09) 
3-Octanol, 3,7- Tetrahydrolinalool. RSS 2ONF ois SI ss 
dimethyl- (d/)* (CH3)2CH(CH,);C(OH)(CH;)CH,CH, 
—,3-ethyl-*....... CH;3(CH,),4C(OH)(C2Hs)2 . {158.29 |............. 
1-Octanol, 8- Octamethylene fluorohydrin. |148.22 |.............].... 
fluoro-* F(CH,),0H 
2-Octanol, 2- CH;(CH), C(OHKCH5) 36. 5 1144.26 Wie osc cicicists ccnrviel lions 
methyl-* 
2-Octanone*...... Hexyl methyl ketone. T2822 Gs cts creat tush 
CH;(CH,);COCH, 
3-Octanone*...... Amylethyl ketone. 128,229) 4m0o% 278 
‘s CH;(CH,),4,COC,H; (1.38) 
4-Octanone*...... Butyl propyl ketone. 128.22 |A*' 280 (1.36) 
CH;(CH,);COCH,CH,CH 
—,5-hydroxy-* .... | Butyroin. 144.22 oe cece teams 
CH,CH,CH,CH(OH)COCH,CH,CH; 
—,7-methyl-* ..... Isoamy] propyl ketone. [142-2439] Seretetote etetoa terete alte 
(CH3)2CHCH,CH,COCH,CH,CH; 
Octasiloxane, CH,[-Si(CH3),0-],Si(CH3)3. |607.32 |............. 
octadeca- 
methyl- 
1,3,5,7-Octa- CH,:CHCH:CHCH:CHCH:CH, (bz) Ae’ 278, 
tetraene* |106.17 | 290, 302 
2,4,6-Octatriene CH;CH:CHCH:CHCH:CHCH, If A'*° 253 (4.7), 
(trans, trans, 108.19 | 263 (4.22), 
trans)* 274 (4.7) 
1,3,7-Octatriene, Ocimene. 136.24 


3,7-dimethyl-* 
2,4,6-Octatriene, 


2,6-dimethyl- 
(4-trans, 6-trans)* 


—,—(4-trans, 
6-cis)* 


1-Octene*........ 
2-Octene(cis)*..... 
—(trans)* ........ 
3-Octene(cis)*..... 
—(frans) .......65. 
4-Octene(cis)*..... 
—(trans)* ......+. 
1-Octene, 
2-chloro-* 


2-Octene, 
2-chloro-* 


CH,:C(CH;)CH,CH,CH:C(CH;3)CH:CH, 
A'*° 235 (4.22) 


Alloocimene A. 136.24 
CH,;CH:C(CH3)CH:CHCH:C(CH;), 
A'*° 270 (4.50), 
278 (4.60), 
289 (4.48) 
Alloocimene B. 136.24 


CH,;CH:C(CH;3)CH:CHCH:C(CH;), 
A'8° 265 (4.52), 
273 (4.63), 
285 (4.53) 
112.22 |? 177 (4.1), 
A" 210 (2.60) 
112.22 |4™* 179 (4.15) 


CH;(CH,)sCH:CH2 ....... 


CH;(CH,),CH:CHCH;.... 


CH;(CH;),CH:CHCHS ... . |112.22 |2®* 183 (4.11) 
CH;(CH,);CH:CHCH,CHs |112.22 }....40...-.-. 
CH,(CH,);CH:CHCH,CH; | 112.22 |2*'185 (3.91) 
CH;,CH,CH,CH:CHCH,CH,CH, |.........-... 
[112.22 
GH,CH,CH,CH:CHCH,CH;CH; ||f..u...4....- 
112.22 
GH;(GH;)-CCLGH3 ce ft 146,66) | eet: des o> oa 
GH, (CH, ),CHICCICH,. 4. £|146.66)|........gp00 2055 foose 


180-907°° 
9529 
177-97°° 


1535-1 


sub 


147-876 
4310 


176-8d 
73-47! 


18875° 


Iza 22 
15.42° 
1125.675° 
16:52° 
125.0769 
16.0'° 
122 O 729 
14.319 
pe ele t2 
14.6'° 
P2258 

14'° 
122;3788 

ear 
168-70 


167-8 


Density 


0.97964? 


0.9632 


0.82703° | 1.42957° 


1.4264?° 
1.4203?° 


0.82163° 
0.81933° 


1.4264?° 
1.4563? 


0.82017° 


0.82853° |1.4355?° 


0.830 =—|1.4370'5 


0.82807° |1.43357° 


0.83613° |1.43907° 
0.94539 |1.4248?5 
0.82103° |1.42807° 
0.82023° |1.41517° 
0.82213° |1.41537° 
0.814635 |1.4173'* 
0.92317° |1.42907° 
0.82393° |1.42107° 


1.39707° 


0.79613? |1.5131?7 


0.80007° |1.48627° 


1.5446?° 


0.81183° 


1.5446?° 


10.71493° |1.40872° 


10.72433° |1.41507° 
0.71993° |1.41322° 
0.71893° |1.41357° 
0.71523° |1.4126?° 
0.72123° |1.41482° 


0.71413° |1.41187° 


0.92748 


0.892318 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-407 


Solubility 


Onl Vay 
6|/ viv 
s 

asl) 1S 
i | wo] 
6] s Ss 
6 s 
ry ies s 
d5| viv 
a epaill fadace v 
Vv 

ivhys 
DA aSalius 
Can na Dn 
1 la Sa ls. 
6 | o]a 
i |. | 
i | ©] @ 
s | s 
V0 (PE Ya 

i é 

s 
i lPSioul! $8, 
i) OP Seoy [es 
Typ s}'Sy3]',8 
i esas 
Pa PA) 
D1 8h 8 
re Fe ee) 
Ly) eS s}es 
ays] gars s 
Saiy5 


<sBlans lig s* 
SE |lsteal eaarietc.d 
UE Bae Negaee eo ee 
SH} scralhrernacnencs. 
SI isisal teeter ove 
s |peth, 
ligs 
peth s" 
aas 
chl, 
ligs 
chl, aas 
s | s |chl,osv 
s | s |chls 
s | s |chlv 
s | s |jligs 
s | s jligs 
s | s |ligs 
s | s |ligs 
St OT cece ay, 
SH | St laa O=cccess 


a Ref. 
ie i other 
Lela solvents 


B3,713 
B1°, 1703 


B1', 208 
B1?, 449 


B17, 451 
B1°,1710 


B17, 758 
B1', 362 
BI?, 759 
B12, 880 
B1', 366 


Am 68, 
362 


B1*, 1062 


B1*, 1047 


B1*, 1052 


B1°, 1050 


B1°, 1050 


B1°, 835 
B1°, 839 
B1°, 839 
B1°, 840 
B1°, 841 
B1°, 841 


B1°, 841 


No. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


CH,(CH2);CHCICH:CHCH, 
| 146.66 
CH,CH,CH,CH:CCICH,CH,CH; 
146.66 
108.19 


. |CH3(CH,)3C:CCH:CH;.... 
1-Octen-3-yn- 
5-ol, 5-methyl-* 
Rectan ait n-Hexylacetylene. 
CH;(CH,)sC:CH 
Methylpentylacetylene. 
CH;(CH;),4C:CCH; 


n-Butylethylacetylene 
CH;(CH;)3C:CC,H; 
Di-n-propylacetylene. 


CH(GH>)sG:CGiian. - nee 
1-chloro-* 
3-Octyne, 
2-chloro-2- 
methyl-* 
—.2,2-dimethyl-* .. 
—,7-methy!-* 


CH;(CH,)3;C:CCCI(CHs), - . 


CH;(CH;)3C!CC(CHs3)3. . . . 


2-Octyn-1-ol* Pentylpropargyl alcohol. 
CH,(CH,)4C:CCH,OH 

Octhracene ....... see Anthracene, 
1,2,3,4,5,6,7,8-octahydro- 

see 9-Octadecenal* 

see 9-Octadecenoic acid, 
amide, N-phenyl-(cis) 

see Caryphyllin 

see 9-Octadecenoic 
acid(cis)* 

see 9-Octadecen-1-ol(cis)* 

see Benzene, 1,3-dihydroxy- 
5-pentyl-* 

see Benzoic acid, 2,4-di- 
hydroxy-6-pentyl- 

Orcin. C,3H24N20,........ 

see Toluene, 3,5-dihydroxy- 

L-2,5-Diaminopentanoic 
acid*. 
H,N(CH,2);CH(NH,)CO,H 


Oleanolic acid 
Oleic acid 


Oleyl alcohol 
Oliveto! 


Olivetolcarboxylic 


—,monohydro- 

chloride(L) | 
—,sulfate(L)...... 
Orotic acid 
Oroxylin 


see 6-Uracilcarboxylic acid 

see Flavone, 5,7-di- 
hydroxy-6-methoxy- 

see Benzoic acid, 2,4- 
dihydroxy-6-methyl- 

. | see Benzenesulfonic acid, 
2-amino-* 

1,1,1-Triethoxyethane*. 
CH,;C(OC;H;s)3 

1,1,1-Trimethoxyethane*. 
CH,C(OCH;); 

Tetraethoxymethane*. 
C(OC;Hs)4 


Orsellinic acid 


Orthanilic acid . . . 


Orthoacetic acid, 
triethyl ester 
—.trimethyl ester. . 


Orthocarbonic 
acid, tetraethy] 
ester 

—.,tetrapropyl ester | Tetrapropoxymethane*. 
C(OCH,CH,CH;)4 

see Benzoic acid, 4-amino- 
3-hydroxy-, methyl ester 

Orthoformic acid, | Triethoxymethane*. 
triethyl ester HC(OC;H;); 

—,trlisobutyl ester . | Triisobutoxymethane. 

HC[OCH,CH(CH;),]; 

—,triisopropy] ester | Triisopropoxymethane*. 
HC[OCH(CH;)2]3 

Trimethoxymethane*. 
HC(OCH;), 

—,tri(3-methyl- Triisoamyl orthoformate. 
butyl) ester HC[OCH,CH,;CH(CH;),]; 

—,triphenylester . . | Triphenoxymethane.* 

HC(OC,.H;), 

—,tripropylester . . | Tripropoxymethane.* 

HC(OCH,CH,CH;), 


—,trimethyl ester . . 


110.20 


110.20 


110.20 


110:20 


CH,CH,CH,C:CCH,CH,CH, 


158.67 


138.25 


(CH3)2CH(CH,),C:CCH,CH, 


500.51 


132.16 


H,N(CH,);CH(NH;)CO>H. HCl 


168.63 


H,N(CH,);CH(NH,)CO,H. H,SO, 


230.24 


162.23 


120.15 


192.26 


248.37 


Color, 
crystalline 
form, 
specific rotation 
and A,,,,, (log e) 


APP 185 (3.3), 
222.5 (2.1) 

2°? 177.5 (4.0), 
196 sh (3.3), 
222.5 (2.2) 


br-red pw 
cr (al-eth) 
(o]25 +11.5 
(w,c = 6.5) 
nd, [a]2°> + 11.0 
(w,c = 5.5) 
[alb° +8.4 (w) 


—61.6 


65-6! 
165.33/° 


62°° 
8013 


125,278% 
19.728 
1 3g 78° 


13376° 
R5169 
137 .578° 


d 
190-1745 
933° 


Density 


0.89243° 
0.89127° 


0.78303° 
0.88513° 


0.74617° 


0.75963° 


0.75292° 
0.75093° 
0.91229 

0.892920 
0.74912° 
0.759920 


0.88053° 


0.88477° 
0.94383° 


0.9186;° 


0.8973° 


0.89097° 
10.85823° 
0.86213° 
0.96763° 
10.86287° 


0.88053° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-408 


Solubility 


Np soba 
w an other 
ae solvents 


1.4452?° 
1.444772 


1.459270 
1.473570 


1.415979 


1.427879 


1.42507° 


1.4248?° 


1.445?° 


1.44807° 


1.42707° 
1.42807° 


1.4556?° 


1.3980?° 
1.385925 


1.3928?° 


1.41007° 


1.3922?° 
1.41207° 
1.40007° 
1337932° 
1.4233?° 


1.4072?° 


Ref. 


B1°, 2034 
B1, 258 


Bi, 258 


B1°, 1006 
B1°, 1006 
B1°, 1005 
B1°, 1014 
B1*, 1018 
B1°, 1014 


B17, 506 


B6?, 876 


B4?, 844 


B4°, 1347 


B4?, 1347 


B2?, 137 
B2?, 128 


B3',4 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula form, nD: b.p. Density Ref. 
specific rotation c Cc other 
and 4,,,, (log e) y ACY solvents 
Orthoformic acid 
0245 |—.trithio-, Ethyl orthothioformate. 196.40) [Foch cic ctetatercisiaist |loretatere acer 23576 et 05329 11541055 BAe Geos terse ce B2', 39 
triethyl ester Tris(ethylthio)methane*. 
HC(SC,Hs)3 
Q 0246 | Orthopropionic 1,1,1-Triethoxypropane*. 176526 '|Porscterslavetelewiesars | excoreatetels 1.400075 V: [enol Pee tence « B2?, 220 
acid, triethylester | CH;CH,C(OC,H;), 
0247 | Orthosilicic acid, (OG LHD) Sips ae ane 208.33. eee tect. 1.39287° Col LGee | ketal POmcaaacues B1, 334 
tetraethyl ester 
0248|—,tetrakis(2-ethyl- | [(C,H;),CHCH,O],Si...... 432.77 |liq 1.43077° s B. | Rsrarereravsvavs C54, 
butyl) ester 23706 
0249|—,tetrakis(2-ethyl- | [CH3(CH,),;CH(C,H;)CH,O],Si ss || ............. 0.88032° |1.4388?° s S| leereatinecs C54, 
hexyl) ester 544.99 23706 
0250|—,tetramethyl ester | Methyl silicate. (CH,O),Si . . | 152.22 |nd 1:02322¢ || 1:36832° |e sels? |e eciiete lls cai|rtete eee B1?, 274 
0253 | Orthovanadic [((CHs)5GHOL VO manana. 244.21 |pa ye tocol 1.08815 s s |tos B51, 751 
acid, triisopropyl 
ester 
2541 1,3,4-Oxadiazoles ||! cae ne scents cosas) oe ers sis.cd ORD ie tiajsterste setae] aero syics © SOUP Ae eee B27, 565 
2,5-dimethyl- 
Q 0255} Oxalicacid ....... Ethanedioic acid*. 90.04 | mcl ta or pr 157 sub 6 i |chl, B2°, 1534 
HO,CCO,H (+2w, w) pethi 
orh (anh) J¥ 
250 sh (1.8) 
© 0256|—.diallylester..... CH;:‘CHCH.O;, CCO SCHL CHICHS Oi. Fo bere dite sicic sl Poteietstauet ste s | s |chlé B2?, 1581 
170.17 
Q 0257|—,diamide ....... Oxamide. H,NCOCONH,..| 88.07 |nd (w) Tl Rast | cred Rite ohare B2°, 1586 
0258|—.—,N,N'-diethyl- | C,H; NHCOCONH(C;H... .| 144.18 |nd (al) Macll os Miler libretctes Wx B4?, 605 
0259|—,—,N,N’- (CH2); CHNHCOCONHCH(EHs); *indi(alyre st 202 RRS Rterctetote: fisraretclereterottmiate |) We la'etolfliare ejf'sts<:] acters ste es B4, 154 
diisopropyl- 172.23 
0260|—,—,N,N’- CH;NHCOCONHCH, ....|116.13 |plornd (al) i s" |chls* B4?, 564 
dimethyl- 
2 0261 |—,.—.,N,N’- Oxanilide. 240.27 | If (bzor i S |. seer ass B12?, 165 
diphenyl- CsH; NHCOCONHC,H; PhNO,) 
2 0262|—,dibutylester. .. . | CH3(CH2)30,CCO,(CH,);CH; ~=|........-..5- 0.98732° | Reger | earch Pescrces reaac B2?, 507 
202.25 
Q 0263|—,dichloride...... Oxalyl chloride. CICOCOCI. | 126.93 |nd (eth or peth) 1,47853° Beal] stsrel| a scs,| areata atarace B2?, 508 
AP 306 (1.36), 
316 (1.37), 
320 (1.40), 
330 (1.35), 
340 (1.24), 
351 (1.20), 
369 (0.74) 
0264 | —,di(2-chloroethyl) | CICH,CH,0,;CCO,CH,CH,Cl. If (dil al) 1323 8. |a. seen B2°, 1579 
ester 215.04 
26s \maicyelohexyies tl) .icstveceavssceeecnt. 254.33 |(MeOH) 190-173 v .|MeOHs | B6',6 
ester 
Q 0266|—,diethyl ester... .| Oxalic ester. 146.14 | A*'225 (2.6) 185.77 | 1.07852° ook| We toon | areal hein IGS B27, 504 
C,H;0,CCO,C,H; 
0267|—,dihydrazide ... .| H,NNHCOCONHNH,....| 118.10 |nd (w) 1.458225 6 |...| 6 |chlé B2?, 514 
0268 |—,diisobutyl ester . | (CH3)2CHCH,0,CCO,CH,CH(CH:;), 0.97372° Se || Sh] euni|> sew eeeee B2?, 507 
| 202.25 
0269 |—,diisopropyl ester |(CH3;),CHO,CCO,CH(CH3).2 si. sw ss eee eee es 1.00103° s ES. ; B2!, 234 
174.20 
Q 0270|—,dimethyl ester ..| CH,0,CCO,CH;......... 118.09 | mel ta 1.14815 S$ ||| ESA ass Groote eres B2?, 503 
1.1716°° 
0271 |—,di(3-methy]l- Isoamy] oxalate. FIO ;30! Wire exces iacacate 0.9681} WEBI cull ero dca eee B2°, 1580 
butyl) ester (CH,;),CHCH,CH,0,CCO,CH,CH,CH(CH;), 
—|—,dinitrile....... see Cyanogen 
0273 |—,dipropylester... |}CH;CH,CH,0,CCO,CH,CH,CH; |............. 1.01883° |1.41687° Se Wes cilieis + | betes ees B23, 1579 
174.20 
Cat Pe Gi(2-tolyl) Oster ai) scfacevisleauiheteh can ewe ne 270.29 |nd (al) v |v |v {chl,CS,, |B6, 330 
Osv 
0275 |-=0i(3-toly)).ester. cil), sie sos acest cles < oe care 270.29 |nd (al) v |v 1s fosv,chlv |B6?, 353 
6276|——-di(4:tolyl) estersalpa tes Use oleh ciseees cease 270.29 | If or pl (al-eth) viv oss,chly |B6?, 379 
0277 |Simide ....4,....... Oximide. 71.04 | pr (al) Sey Kolo feeecl (euaccccicin B21, 368 
Q 0278 |—,monoamide....|Oxamicacid. HO,CCONH,.! 89.05 |cr(w) PPM sHlc.v cifis.0 Seite ence B2?, 509 
0279 |—,—,N-sec-butyl- . | CH;CH,CH(CH;)NHCOCO,H cr (eth) RPE || ae ,| 5 eee B4, 162 
145.16 
0280 |—,—,N-phenyl-. . . | Oxanilic acid. 165.15 |nd (bz) s 6 |chls B12?, 164 
CsH;NHCOCO,;H lig 6 
Q 0281 |—,monoamide Ethyl oxamate. MSUPAGIN reese acess sf. cag s Rs) | eee soe eat B2?, 509 
monoethyl ester C,H;0,CCONH, 
0282 |—,—,N-acetyl-.... |C,;H;0,CCONHCOCH; ... |159.14 |pl (eth) BOWE cate linrenmetter ee B2?, 509 
0283 |—,—,N-phenyl-...|C,;H;0,CCONHC,H; ..... 193.21 |plor pr (al), s | s | s |oosv B12?, 164 
nd (w) 
Q 0284 |—,monoamide Semioxamazide. 103.08 | If en ee ee alk, B23, 1594 
monohydrazide H,NNHCOCONH, acv 
0285 |—,monoamide Oxalam. Oxaluramide. BAU AIS Maisisis.es/ svatereraue sulfs B3?, 54 
monoureide H,NCOCONHCONH, 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


Oxalic acid 


0286 |—,monochloride 

monoethyl ester 

0287 | —,monoethyl- 

monomethy] ester 

—,monoethy] ester 
mononitrile 

—,monoureide.... 


—,piperazinum salt 


—,dithiono-, 
diamide 


Oxaluramide. . . ; f : 


Oxaluric acid 


—,2,4-dimethyl- ... 
—,2,5-dimethyl- ... 
—,2,4-diphenyl- ... 


—.,2,5-diphenyl- .. . 


—,4,5-diphenyl- .. . 


Q 0297| —.2,4,5-triphenyl- 


0298 | 2,4-Oxazoli- 
dinedione, 
5,5-dipropyl- 

0299|Oxindole......... 

0300 

0301 


0302 


0303 

bromide 
0304 |—,—. chloride. .... 
0305 |—,trimethyl-, 


fluoborate 


0306 | Oxyacanthine 


0307 |—,hydrochloride . . 


0308 |—,nitrate dihydrate 


0309 |Oxynarcotine 


0311|Oxysparteine ..... 


Oxysparteine 


0312|—,monohydro- 
chloride 
tetrahydrate 
—|Oxytetracycline . . 


CICOCO,C,Hs 


CH,0,CCO,C,H; 


Ethyl cyanoformate. 
C,H,0,CCN 
Oxaluric acid. 
H,NCONHCOCO,H 
GSH FO. GH so Naees ate 
Dithiooxamide. 
H,NCSCSNH, 


see Oxalic acid, monoamide 
monoureide 

see Oxalic acid, monureide 

see Oxalic acid, monoamide 

see Oxalic acid, monoamide, 
N-phenyl- 

see Anthracene,9,10- 
dihydroxy- 

C,H,NO. See 0292 

C,H,NO. See 0292 

C,;H,,NO. See 0292 


C,;H,,NO. See 0292 


C,sHi,NO. See o292.......| 221.26 


Azobenzil. Benzilam. 
C,,H,,NO. See 0292 


C\oH1, NO. See 0299 
C,,H,3NO. See 0299 


Dioxindole. C;H,;NO,. 
See 0299 


{(CH;)2OH] *Br- 


((CH3),0H] * Cl 
[((CH3)30] *BF,~ 


Vinetine. C,,H49N20, 


C37H40N20,. HCI. See 0306. |645.17 


C3,H4goN20,. HNO;.2H,0. |705.74 
See 0306 

a-Narcotine- N-oxide. 
C,.H2;NOs;. 

Isolupanine. C,;H,,N,0. 


429.43 


248.36 


C,sH2,N,0. HCl. 4H,0. 
Seeo311 


356.89 


. |see Terramycin 


135769 
301° 


1.22263° 


1.5505§ 


1.00343° 


A°” 303 (4.48) 


1.428501 doc 
1.4166'**) 


Ss 


other 
solvents 


con sulfs 


If (al) 4*'240 sh 
(4.2), 280 
(4.2) 

nd (lig) A°” 
223 (4.31), 
303 (4.48) 

plor pr (lig) 
FeO 220'shi 
(4.27), 275 
(4.09) 

pr 2°" 235 


1.623110 


192-5!5 1.6283'°° 


nd (w) A* 
248.5 (3.89) 
nd (ace or w) 


(19s d) 


cr (w, al) 
Amo. INHCI 252 
(3.72), 292 


nd (al or eth) 
(a]}2° + 131.5 
(chl,c = 1) 
AMecOH 281 
(4.04) 

nd, [a]° + 163.8}270-1 


216-7 


(w, ¢ = 3) 
nd 


hyg nd 
[a]p +135 (chl) 
ye tocol 
hyg nd (peth) 
[a]i® —10.0 
(al,c = 18) 
2” 230 sh (3.0) 
wh cr (w) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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B2?, 508 
B2!, 232 
B2?,510 
B3?, 54 
Am 56, 


1759 
B2?, 515 


B27?,9 
B27?, 10 
B27?, 10 
B27, 78 


B27’, 43 


B27, 79 


B27?, 56 

Am 67, 
$22 

B21?, 249 


B21', 291 
B21?, 258 


B217, 415 


B1*, 1192 


B1°, 1192 
B1°, 1193 


B27?, 892 


B27?, 893 
B27, 893 
B27’, 607 


B24, 56 


B24’, 57 


Solubility 
Ref. 


pT Tel fected steal || asus tos? C40, 
2931 
Onl Ss i eae) | cee chli J1946, 
729 
VMS ESAS Pall ies villioe cierevevezeie C27, 808 
v s v |AmOH, /|C40, 
aav 7163 
diox s 
s i i i |MeOHs /|C40, 
7163 
s i i ill hei ci C36, 406 
vivio MeOH v_ | C40, 374 
alkd 
i| 6/6 s |minacv |B21?,479 
aav" 
chls 
peth 6 
56 |v"! 5} s | s* |chiv B217, 202 
s* Pys 
CCl 
lig 5 
s|s|6 chls B21?, 203 
SPAM ists Glin. ofc errare Ara lere B24?, 263 
a RPa Ri tet | aca | RSS B19?, 402 
Fe hak al bee took WERE NOR (cs ace B18?7, 311 
A |) PODER Stella ce KOHs B23, 1590 
i SRV AVM NA Al ecsie'l oo taleveecers B19, 390 
5 | co] chl co B197, 394 
sh 
i Chal ba Ab Pete] ees acini B19', 807 
v" 
Vii RC Vin Stes ate | Peters lie irate is alee B1?, 869 
B19?, 93 
a hook aa (al dr RE besa ica Ae B17, 225 
19 |f¥coi||* Sa?-s .| chl, Am 70, 
AcOEtv 3943 
ligi 
s |s }|s]|s | s |AcOEtv |C38, 
Os s 1321 
pethi 
at PE tl Pip We Wes | or alk s* M775 
chli 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 
Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, Density Np 
wt. specific rotation 
[ and A,,,, (log ¢) 
Palmitaldehyde 
—| Palmitaldehyde... .| see Hexadecanal* 
—| Palmitanilide..... . see Hexadecanoic acid, 
amide, N-phenyl-* 
—| Palmiticacid...... see Hexadecanoic acid* 
pl| Paludrine......... Chloroguanide. Proguanil. | 253.74 | pl (dil al) TSO VIM APPS Th [ciara tavece oho: [ie esetaroralare 
BPC. C,,H,.CIN;. A* 240'(4.16) 
p2|—, hydrochloride. .| C,,H,;<CIN;. HCl. See p1 . . .| 290.20 |nd (w) DASE UE IRMRE, [bs tei ctavesebe: Iawisieerepats 
(248-52) 
p3| Panthesin......... CyaHsgNOrS.doveiejeesisrsas 388.53 | pa ye pw (al) DS 7D! WT levers acecs-ccs|beve oistels re sites etelereiere 
Ayn =9.5 
289 (4.7) 
| p4| Pantothenic acid (d) | Chick antidermatitis factor. |219.24|yeviscoil |........ |... . cece] cece eee lace eeeee 
(D, +)-N(a,y-Dihydroxy- [a]2° +37.5 
8, B8-dimethylbutyryl)- - (w) 
alanine. . 
C,H ,,NO;.HOCH,C(CH;);CH(OH)CONH(CH,;),CO,H 
p5|—, calcium salt (d) .| Calcium pantothenate. 476:55 |wh(MeOH);, |195-6. 0 [taste [Perec wags fiaciee rare 
[C,H,sNO,],Ca. See p4 [a] 3° + 28.2(w) 
| Q p6|—, —(/).......... [CyH,6NOs],Ca. See p4..... 476.55 |cr (MeOH), TST5—9 I. RMN Reed a Nace s eae 
| a]2° — 27.8 (w 
| Q p7| Pantothenyl Penthenol. C,H,,.NO,. 205.26 fe tly hyg A Rea aatone d eat 1.4977 
alcohol HOCH,C(CH;),CH(OH)CONH(CH,),;0H 118- 
[a]?° + 29.5 208-82 
(w,c =5) 
p8|Papaveraldine..... Xanthaline\C},H,.NO.... ...|353.38 |nd(al),cr(bz, |210-1 few. a cial dees cues 
peth) A"! 265 
(4.78), 
305 (4.15), 
385 (4.1) 
p9 |Papaverine........ Papaveroline tetramethyl 339.40 |whpr(al-eth), |147-8 d | 1.3373° |1.625 
ether. C,.H,,NO,. nd (chl-peth) sub 135. 
A*' 240 (4.9), 40"! 
280 (3.9), 
315 (3.7), 
327 (3.7) 
p10} —, hydrochloride. .| C,>H,,NO,. HCI. See p9....| 375.86 |wh mel pr(w) |224-5 |... see eee cece eee [eee ee eee 
2” 250 (4.69), 
281 (3.80), 
311 (3.82) 
—|—,tetrahydro-N- | see Laudanosine 
methyl- 
Q p11} Parabanic acid... .. Imidazoletrione. Oxalylurea. | 114.06 | mcl nd (w) 2AZ—S.di | partsawi lec csi. de [eee cia. 
AMP =7.45 100 
272 (2.9) 
O12) Parabutyre eet: * (| idan daca emaas oes traia ZUG S24 ss) aveyore etavs ayers | ate teeretst #2 98-10075 |0.918 |........ 
aldehyde (105-81?) 
p13} Paraconic acid.... . Hydroxymethylsuccinic acid | 130.10 |dlq oe a ee a ae (ee 
y-lactone. Itamalic acid 
y-lactone. Tetrahydro-5- 
oxo-3-furancarboxylic acid. 
p14| Paracyanogen.... . (CON) Pe rie cic: Ceo eoneee hogcia 13. DED Wet URES decsecs SUD Ae NP ifehas: | clevcihernes 
p14'| Paraisobutyr- 2,4,6-Triisopropyl-1,3,5- 216.32 | nd (al) 59-60 1OSGUB? EE ccc. da |S.ne aekres 
aldehyde trioxane. éd 
Q p15] Paraldehyde ...... Paraacetaldehyde. 2,4,6- (EPA) og eodc. Come 12.6 128.0 0.99432° |1.40497° 
Trimethyl-1,3,5-trioxane. 
p16| —,trichloro- ...... Chloroacetaldehyde trimer. . | 235.50 | nd (eth) 87-7.5 MAA Cee dc | occu oats 
(cor) 
PLT Paraldol, crccipsis cle ats ots sinistsis. statarsre sassitey 176.22 | wh tcl pr 89-91 9015 1.1167° | 1.4610° 
Pararosaniline.... . see Methanol, tris(4- 
aminophenyl)-* 
p18 Parasorbic acid. . . .| 2~Hexen-5,1-olide. 5- 112.24! oilyliq~?) 1 \se cece 110** 1.07938 | 1.473019 
Hydroxy-2-hexenoic acid (ai? +210 
lactone* (al, c =2) 
Q p19| Parathion ........ Diethyl p-nitrophenyl 291.27 | ye liq 6.1 3757%°° 1.270428 | 1.537075 
monothiophosphate. 157-62°° 
11 50.04 
Paredrine......... see Benzene, 1(2-amino- 
propyl)-4-hydroxy-* 
Paris green ....... see Methyl green 
—|a-Parvoline....... see Pyridine,3,5-dimethy]-2- 
ethyl- 
—|B-Parvoline....... see Pyridine, tetramethyl- 
p20|Patulin........... Glavacininnih :iti divin Ge aate 154.12 |pr or pl (eth, EDD . |e RR RAS de-| bro eaters 
chl) 
A" 277 (4.3) 
p21 | Paucine, hydrate. . . |C,,H3;,N;05.64H,0....... 630.75 |ye lf 1260 WBE ARs | rcentetoor | basta naa 
—| Peganine......... see Vasicine (DL) 
—| Pelargonaldehyde. .| see Nonanal* 
—| Pelargonic acid . . . .| see Nonanoic acid* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


No. Synonyms and Formula Mol. form, np. Density Ref. 
specific rotation c other 
and A,,,, (log e) 3 eth! ace solvents 
Pelargonidin 
Gre lO Maas Yo orcs 3 stots 306.70 |red br hyg 3507 Walia 3 [batsiaiee ets leeieeceners s ‘B18?, 200 
chloride (anh), pror pl | (anh) vf 
(dil HCI), nd 
(al-HCl, +w), 
If (MeOH-eth) 
A" 275 (4.2), 
330 sh (3.7) 
HC OGOO OL N-Methylanhalonidine. 237.30 | pl (al, peth) 111.5 OEE (Pro Oy lees s sae Mees B21', 249 
C,3H.NO3. 
SAAD CH,:C(CH;)COC(OCH;):CHCO,H |rh or hex pl 64-5 PPS, |b asad sayavel sen seleveeseansyovahi 8 B37, 519 
170.17 | (+1w),nd (+1w) v* 
(peth) 2" 87 (anh) 
225.5 (4.02) 
eee: Benzo[b]naphthacene. 278.36 |deepvt-blnd {270-1 290=300, pedis. cooke | cocerersial El4s, 582 
2,3,6,7-Dibenzanthracene. or If (PhNO,),| (>300 a sub (vac 
cr (bz) )McOH 
310(5.4), 
575 (4.1) 
ICCA S PASAY 73 Ws oo onecoon 430.56 |vt-blInd  ~—s j........... 31 8=20) All ee ARS os Sansa ot E14s, 583 
(PhNO, +1) 
CH3(CH,), C:CCH, Ci C(CE) CH aaa | siciele atte ere «sail taicintaess eres 135—6* 0.8403! 14693746). ls .0| reveled] o< cls erie B1?, 1067 
204.34 
‘cee. n-Pentadecylaldehyde. 226.41 |nd 24-5 18575 separatadieh oi lho-cke arvana al B1°, 2920 
CH;(CH,);;CHO 
Pe tien Oe CH,(CH,),;CH:NOH...... | 241.42 |nd (dil al) 86 Be Ce! ae ER CN So nae BI, 716 
Lee (ois Ces Aes BB ot cminnatiy PACK YAIIE So denen. ema WL) 270.637°° | 0.76852° |1.43157° | i «sd [aorta eae] SIS. 553 
136'° 
PIC: n-Pentadecylamine. 227.44 |fl 37.3 (40) |307.67© |0.81042° |1.44807° | i e+ alf 0.0] se eter eae 422 
CH;(CH,),,4NH; 165.8!° | (suc) (suc) 
Q p34|—,1-bromo-*...... n-Pentadecyl bromide. OLS BM rete areteee (ares 19.0 522750 1.06752° |1.46117° | i B1°, 553 
CH,(CH,),,Br 177A 
. | Pentadecamethylene 370.23 |If (al) py fe Se Be 4 Un a | (RP i B1?, 554 
bromide. 192? 
Br(CH,), Br 
Tetrahydrourushiol. ....... 320:52ind (to, xy oth (S98 | | lee weet liiaacaliniel «sence sara B67, 911 


or peth) 


Pentadecylic acid. 242.41 |pl(aqal,ace), |534 DST Soak 10.8423°° 1.425429 I i B2?, 329 
CH;(CH,),;CO,H cr (peth) 158! 
-| CH;(CH,),;CO,CH; ...... 256.43 |nd (dil al) 18.5 153.5 0.861825 |1.439075 |... B2?, 330 
.| Caprylone. Diheptyl ketone. | 226.41 |cr (MeOH, 43 oA Wh dae || Beare eh | Grete are Bee 
CH,;(CH,),<CO(CH,).<CH; al) 178?° 
a |CHA(CH.)..CH: CH, et PIOAlilee eee 2-8 268.177 | 0.77642° |1.43892° | i }...]...] s |...[-..-eeeee BI, 874 
«| CH;(CH,),,.C:CH......... 208 ;39)i|)2%. oes «Here, sare 10 2687°° 0:79282 |1.44197° | i |...]...] § Wee nse B1°, 1028 
p43) 2,4-Pentadienal, Cinnamylideneacetaldehyde. | 158.20 |nd 4°* 320 42-3 155-657 ail 4.08 22. lester i ode} 00. | Gepeae nthe B7?, 320 
5-phenyl-* C,;H;CH:CHCH :CHCHO (4.58) 92-59-05 
p44| 1,2-Pentadiene* . . .| Ethylallene. 68.13 | A#** 177 (4.4), — 137.26 |44.867© |0.69262° |1.42097° hp, CCl, 20} B13, 958 
CH,CH,CH:C:CH, 181 (4.4) 
. | Piperylene. 68.13 | A*'223.5 —87.47 |42.037© |0.67602° |1.43017° B1°, 958 
CH,CH:CHCH:CH, (4.36) 
Q p46| 1,4-Pentadiene* .. .| Allylethylene. 68.13 | 28° 178 (4.23) | —148.28 |25.977%° |0.66082° |1.38887° i |] v |.Vvolo¥ | V In. esmteme B1°, 963 
Divinylmethane. 
CH,:CHCH,CH:CH, 
p47| 2,3-Pentadiene* . . .| sym-Dimethylallene. 68.13 | A®** 171 (4.3), —125.65 |48.257© |0.69502° |1.42847° | i . 
CH,;CH:C:CHCH, 180 (4.2), 
194 (3.6), 
202 sh (3.5) 
p48 3-Methylchloroprene. LOZ ST Aiobbah i> <cal aoscetais« 99.5— 0.95762° |1.47857° | i B1*, 962 
CH,CH:C(Cl)CH:CH, LOto ce 


(C,H,),C:C:CHCl!... :.... AUP OARS sack cosa lcs aches. $5=8199)., 10.92972? |... .00s i. [eof 8 Ue. | «os ieee cane BI, 1002 


CH,CH.C(CH,) Gs GHGS HN1G6:59) see ees cal oducts «010 68—705°°., |0:95622° 15... crore i | scol So [isd-] eal sean B1°, 990 
p51 GH. CH C(CH;)CH: CHG /116;59 Weeteeert. co] o0. duane 62-319 10.95742° i B1°, 990 
CH3CH:C(CH;)CCI:CH, go4/1'116:59) || decoretsorctemhcicisy sll suarachcrarots 57-60°> |0.94372° |1.46717° | i B1°,991 
B-Vinylacrylic acid. 98.10 | hyg pr (eth) 80 A1I0=5! Nig. aine ected sap ouee ve B2, 451 
CH,:CHCH:CHCO,H A*' 242 (4.39) 
Protoanemonin............ 96.09 Ipayeoil —|........ TFs a Ml DL REEL rw cu ee 6 C54, 7673 
Me : A* 260 (4.15) 451! 
Pipericacid, ......0+...... 218.21 |yeinlight,nd |215 SUBTEME [ccemn sleet i 4] (0 ee B19?, 300 
(al), yend 
(sub) 4" 
340 (4.5) 
ore Cinnamylideneaceticacid. | 174.20 | pl (al), pr(bz) | 166-7 SEE cece A lioomoasel (bus B9?, 441 
Cs5H;CH:CHCH:CHCO,H A*' 307 (4.56) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-412 


No. 


p57 


p58 


p59 


pél 


p62 


p63 


p64 


Q p65 


Q p66 


p67 


p68 


p69 


p70 


p71! 


Name 


—,—,ethylester... 
—,—,methylester . 


1,4-Pentadien- 
3-one, 1,5-bis- 
(2-ethoxy- 
pheny!)-* 

—,1,5-bis(2- 
hydroxyphenyl)-* 


—,1,5-bis(4- 
hydroxy- 
phenyl)-* 

—,1,5-bis(2- 


—,1,5-bis(3- 
methoxy- 
pheny!)-* 

—,1,5-bis(4- 
methoxy- 
phenyl)-* 

—,1,5-bis(3,4- 
methylene- 
dioxypheny!)-* 

—,1,5-bis(2- 
nitrophenyl)-* 

—,1,5-bis(3- 
nitrophenyl)-* 


—,1,5-bis(4- 
nitropheny!)-* 
—,1(2-chloro- 
phenyl)-5(3- 
chlorophenyl)- 
—,1(2-chloro- 
phenyl)-5(4- 
chlorophenyl)- 
—,1,5-di(2-furyl)- 


—,1,5-diphenyl-* . . 


2,4-Pentadiene- 
1-one, 
1,5-diphenyl- 

1,3-Pentadiyne* ... 


Pentaerythritol ... . 


—,tetraacetate .... 


—,tetranitrate..... 


—,oxime* 


2,4-Pentadienoic acid 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


C.H;CH:CHCH :CHCO,C,H, 


| 202.26 


C,H;CH:CHCH:CHCO,CH, 


C,,H,,03.Seep72....... 


Disalicylidene acetone. 
C,,H,403. See p72 


Bis(4-hydroxystyryl) ketone. 


C,7H,,0;. See p72 


Bis (2-methoxystyryl)ketone. 


C,.H,,0;3. See p72 


Bis(3-methoxystyryl) ketone. 


C,.0H,,03. See p72 


Dianisalacetone. 
C,9H,,03. See p72 


Dipiperonylideneacetone. 


C,9H,40,. See p72 


Bis(2-nitrostyryl) ketone. 


C,7H,.N,0;. See p72 


Bis(3-nitrostyryl) ketone. 


C,7H,,N.,05. See p72 


Bis(4-nitrostyryl) ketone. 


C,7H,,N,0;. See p72 


C,7H,,Cl,0. See p72..... 


C,7H,,Cl,0. Seep72..... 


188.23 


266.30 


294.35 


294.35 


294.35 


322.32 


324.30 


324.30 


324.30 


303.19 


303.19 


Difurfurylidene acetone... ..| 214.22 
Dibenzalacetone. Cinnamone| 234.30 
Distyryl ketone. 
Cinnamalacetophenone. 234.30 
C,;H,;CH:CHCH :CHCOC,H, 
GHC CCCH Fr enic = -'s.s 64.09 
Tetrakis(hydroxymethy])- 136.15 
methane*. Tetramethylol- 
methane. C(CH,OH), 
'C(GH,O;CCH3),. - 7-4. 304.30 
Penthrit. PETN. 316.15 
C(CH,ONO,),4 
see Ethane, pentachloro-* 
Valeral. Valeraldehyde. 86.14 
CH,(CH,),;CHO 
Valeraldoxime. 101.15 
CH;(CH,),;CH:NOH 
CH,CH(OH)CH,CH,CHO | 102.13 
CH,CH(OH)CH,CH,CHO | 102.13 
Propionaldol. 116.16 
C,H,;CH(OH)CH(CH3)CHO 


CH,CH,CH,CH(CH;)CHO | 100.16 
Formy]l isobutyl ketone. 
(CH;),CHCH,COCHO 


Butyrylformaldehyde. 
CH,(CH,),COCHO 
y-Ketovaleraldehyde. 


Levulinaldehyde. Levulinic 


aldehyde. 


CH,;COCH,CH,CHO 


CH,(CH,),CH; 


n-Amylamine. Pentylamine*. 


CH,(CH,),NH, 


114.15 


100.13 


100.13 


Color, 
crystalline ep 
form, 2 
Ae 


specific rotation 
and A,,,, (log e) 


ye oil 25-6.7 
If or pl Ae 71 
360 (4.57) 
ye If (dil al) 89 
ye nd (dil al) 168d 


(i) ye-og nd or If | (i) 237-8 


(dil al) (st) 
(ii) gr If : 

yend or If 127 
(al) 


nd (chl-MeOH)| 55-6 


ye If (aa, 129-30 
AcOEt) 
ye nd (bz or 185 
AcOEt) 
ye nd (aa) 170.5—1 
ye, br(Ac,O) | 238 
ye (Ac,O) 254 (248) 
ye nd (dil al) 67-8 
ye nd (al) 109 
diq pr(peth), | 60-1 
ye pr (lig) 
plorif(aceor |113d 
AcOEt) 2”! 
331 (4.55) 

(i) ye nd (al) (i) 102-3 
(ii) ye cr (ii) 235 
PD 2T(243) so eget 

236 (2.59), 
249 (2.32) 
cr (dil HCl) 269 (260) 
tetr nd (wor 83-4 
bz) (84-6) 
tetr (ace), 140-1 
pr (ace-al) 
A*** 178, 182, —91.5 
184 
cr 52 
[=78 4 Pee. 


—55 


Solubility 


1.01843! 
éd 
7012 


36.07 
104.476 
5,91 


0.62623° 
0.754739 


For explanations, symbols and abbreviations see beginning of table, For structural formulas see end of table. 


C-413 


b.p. 

°C 
149-50* | 1.04692° |1.5768%° 
LB S20 SC k we tart operas 
Dee cha ie Weomie tice sCagas Moe 
(1 hl al PbASictaaea Inioeesee 
55-6 0.73752! |1.4431?! 
nie). Naas 1.548 
Gertrude 1827325: ||| Peover 
mae uskete ee AN 7732°.. \hoeere ee 
103722 0.80953° |1.39447° 
63-51° 1.0192° | 1.435917 
AZ=6! bls ssacscare co roal let owtenter 
94-673 |0.98625 | 1.45027° 


1.404375 


1.42577? 


ile Bib sek! 
1.41187° 


th 
or M hsp ¥ | s | Pyyv 
ac, 
chl, aas 
..-| Vv | 6 | v | 5 | aa,MeOHy 
alk, acs, 
chl 6 
i PN SS oi tee of eo al [evo Sloe f 
st 
i s Osv 
chls 
lig 6 
6 | 6 v |chlv 
aas 
1P | DOF ail ov || s® | chhy: 
con sulfs 
ligi 
Ch keel hate .|chlv 
consulfs 
= Sb. aq tase s -| OSs 
con sulf, 
Ac,06 
Ns We s .| OSV 
Ac,0 6 
s é :/CS3 
lig 6 
OO) tee sok te.s | = cs | omitted. 
Pow Ov .| chlv 
con HCl, 
sulfs 
lig 6° 
Woe ones chls 
LAG A PE Di elas con sulfs 
3° (red) 
i s s |chls 
s i Na War cone 
Sy VAC SVE lh disss)| ashes sectoral 
On} yon) to Ov | (s' | tos 
Pys’ 
MeOH 6 
EA Sal RS PN ss:]| sicn0i] -otatteretee i 
SEP Ses «cvs, |. smePateenena 
Cos ene s Oss 
Bit! caeitae s oss 
ST daneeve| Sv: basi vert. 
Oss 
co} c Saeeeeeas. 


88 


B87, 405 


B8', 666 


B87, 406 


B19?, 463 


B7?, 455 


B7?, 455 


B7?, 455 


B7?, 454 


B7?, 452 


B7?, 451 


B1?, 247 


B2?, 162 
B1?, 602 
B9?, 887 
B1>, 2797 
B1, 676 
B1?, 871 
BI’, 872 
BI’, 423 


B1', 355 
B1', 406 


BI’, 830 


Bi’, 830 


B1°, 238 
B4?, 641 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS |. = 


Synonyms and Formula 


Pentane 


p86|—,2-amino-* 


p87| —,3-amino-* 

p88|—,3(amino- 
methyl)-* 

— |—,2,2-bis- 


(hydroxymethyl)-* 
p89 | —,3,3-bis(ethyl- 


sulfonyl)-* 
2 p90 |—,1-bromo-* 


Q p91 |—,2-bromo-(d/)* .. 


Q p92|—,3-bromo-* 


p93) —,1-bromo- 
5-fluoro-* 
p94|—,1-bromo- 
2-methyl-* 

Q p95|—,1-bromo- 
3-methyl-* 

p96| —,1-bromo- 
4-methyl-* 
p97|—,2-bromo- 
2-methyl-* 

p98 | —,3-bromo- 
3-methyl-* 

2 p99|—,1-chloro-* 


p100 


2 pli 
p102 


—,3-chloro-* 
—,2-chloro- 


p103| —,2-chloro- 


p104|—,3-chloro- 


—,2-chloro-(d)* ... 


2,3-dimethyl-* 


2,4-dimethyl-* 


2,3-dimethyl-* 


p105|—,4-chloro- 


2,2-dimethyl-* 


p106|—,3-chloro- 


2,2-dimethyl- 


p107 
p108|—,3-chloro- 


p1l09 
3-ethyl- 
2-methyl-* 
—,1-chloro- 
5-fluoro-* 
p1l11|—,2-chloro- 
2-methyl-* 
p!11'|—,2-chloro- 
4-methyl-* 
p1!12|—,3-chloro- 
2-methyl-* 
p113|—,3-chloro- 
3-methyl-* 
p114|—,3(chloro- 
methyl)-* 
p115|—,2-chloro- 


pllo 


2,4,4-trimethyl-* 
p116|—,1,5-diamino-*. . . 


Q pl!7|—,1,5-dibromo-* .. 
p118|-—,1,2-dichloro-*.. . 
p119|—,1,3-dichloro-*. . . 
p20 |—,1,4-dichloro-*. . . 

Q pl21 |—,1,5-dichloro-*. . . 
p122|—,2,2-dichloro-*.. . 
p123|—,2,4-dichloro-*. . . 


sec n-Amylamine. 
CH,(CH,),CH(NH,)CH, 

(CoH) | CHNH pene ntetse do 

2-Ethyl-n-butylamine. 
(C,H;),CHCH,NH, 

see 1,3-Propanediol, 
2-methyl-2-propyl-* 

Tetronal. 
(C,Hs),C(SO,C,Hs)> 


Amy! bromide. CH;(CH,),Br 


sec-Amyl bromide. 
CH,(CH,),CHBrCH,; 
(GH). CHET ene 


Isohexyl bromide. 
(CH;),CH(CH,)3Br 
CH;CH,CH,CBr(CH;),.... 


(GOH) CBrCiis ans ast ae 
n-AmyI chloride. Pentyl 
chloride. CH,(CH,),Cl 
sec-Amyl chloride. 
CH,CH,CH,CHCICH, 
(GOH); CHG... as awanis 
CH,;,CH,CH(CH;)CCI(CH;), 
(CH,;),CHCH,CCI(CH;), . . 


CH;CH,C(CH;)CICH(CH;), 


CH,CHCICH,C(CH;); .... 


(GH): CCICIGH,). eee 


(C,H;),CHCHCICH...... 
(C5H1,), CCl nace casas 


(C,H;),CCICH(CH;), 


F(CH,),Cl 


CH,(CH,),CCI(CH;), ..... 
(CH3),CHCH,CHCICH,... 
CH,CH,CHCICH(CH;),... 
(CHG) | CCICH a aii eneatane 
(C,H;),CHCH{Cl eent. ih). : 
(CH;),CCICH,C(CH;)3.... 
Cadaverine. Pentamethylene 
diamine. H,N(CH,),;NH, 
Pentamethylene bromide. 


Bi(CH,),Br 
CH;CH,CH,CHCICH,Cl.. 


CH,CH,CHCICH,CH,C!.. 
CH,CHCK(CH,),CH,Cl.... 


Cl(CHDiCli. seed 


CH;CHCICH,CHCICH,... 


Color. 
crystalline 
Mol. form, pee bP. | Density 
Wt. | specific rotation Cc C 
and A,,,, (log «) 
BHO) ar ete ses aim th| Searareh: esr 91.5755 | 0.738429 |1.40272° 
SilPilemrtea eee tee, [ee cette 91 78° 0.748729 |1.40632° 
NOU TSE etetes.secwte aha) cstewraeee T25SME TGR et dc« [ns Ciera cyan 
256.39 |If (dil al) bit ha es) cement. | [eAstnoc OP) Goo aco 
TSLOSa Teeter aa steed —87.9 129.67°° |1.21822° |1.444729 
21 10 
RSLLOSh es... roman —95.5 117.47°° | 1.207542° |1.44132° 
58.4100 
PSACOSS arate siaterettterstase —126.2 {118.67 |1.21242° |1.44412° 
10.8!° 
[GD O4i Reetca teers «stra: [ead caine 162 1.360475 | 1.440675 
TOSO8) ocak si oem Se ees 142-5748 | 1.16242° |1.44952° 
51-375 
AICI CL TION TORCH NED ar aoc 148.6- 1.18292° |1.44962° 
9.4766 
VGSOS Nara sere ci vlaivvsly wis temvarniele 147-8759 | 1.16832° |1.4490 
165-08) || te Seesicre ae sha. > > ae $4237) "5-08 2 1.44223 
70199 
LORS sicnca nebo teal a eerie ee 129-31 1.18352 |1.45252° 
82-3145 
106.60 Niecec cavieuietins —99 107.87© |0.88182° |1.41272° 
4.910 
106.60 |[«], + 34.07 —137 96.867°° |0.86982° |1.40692° 
106.60 cca ac ae beeea —105 97.87©° |0.87312° |1.40822° 
USAGE Pcie wor aris ao Uieitiate wos cf ae dee | Te oe 1.42642° 
34 /O5) | terceretetrat visi cell severncete lg 127-8737d 0.8612° | 1.41807° 
33-479 
TSA OSxilerciccere creases cle eM Poe: «. cies 135-8757 |0.88422  |1.43187° 
éd 
41-27° 
W345i ieserecn«tevers <n csh MAD nro 93250 0.85529 |1.4180?° 
Goer A | Petite ery vrasicsrs Cu ack AMI OS3=4o- eth acs 1.452875 
S465 itcarsecusvesis ellie wanoe te 83.51 |0.895123 |1.43187° 
134.65) )\sstscrepactateektaielos sed 143-47°° |0.88562° |1.44002° 
43-47° 
PAR GS ccs cbse veil s.ore away USO-Sd Bl cc iem niece 1.440525 
98-100°8 
PZA SD) letersi le caietececars)|| sveraratarel eee 143.2 1.032575 |1.412075 
120. GQ rcs xie ageveinw #'l\ occhlaraca ate 110-17°*d}0.8632° | 1.41267° 
36-7'5 
B20.625 0 cos oie Marve oe lioltce roo 111-273 |0.86102° |1.41137° 
PAO G2 scieateralange cic oie tice care PISEGSIOBS REELS Cons 
d 
T2ZOiG2NE ce vino ee tell waren 11675 0.89003° |1.4210?° 
3525 
R20 G2 a inert. «ote o Nerad eae 125-7 0.89142° |1.42227° 
L9B.68 isco cecavst —26 145-S0d |0.87467° |1.43087° 
4q4ie 
LOZ LS | See okt wales 9 178-80 0.86775 |1.456125 
734.0 Bl Dies te 5 CaS —39.5 222.378?) 11 70182° |1.51267° 
98.6'° 
141.04 AREA ac alls tiecee 148.4-.8 |1.08722° |1.44852° 
58-978 
TAT OA) | State erste lates ovacarore 80.4°° 1.08342° |1.44852° 
PA MOG NG RISE flees accclcanee tae 161—37°° |1.08402° |1.45032° 
58-60! 
HATIO4 eee. —72.8 1807°° 1.10062° |1.4564?° 
§g'0 
B41 .042 | Siena cs erect lide tremeescars 128-9 1.0407 |1.4347° 
(cor) 
36-77° 
TAT .O6: | PE PROC os Ea] ae sieve aces 147-507 |1.063435 |1.44718 


6212 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-414 


SD 


other 
solvents 


B4?, 643 


B4?, 339 
B4, 192 


B4, 681 
BI1*, 344 
B1*, 345 
B1°, 346 
Csi, 
7300 

B1°, 399 
B1°, 403 
B1°, 399 
B1°, 399 
B1', 54 
B1°, 339 
B1°, 340 


B1°, 340 
B1°, 447 


B1°, 451 
B1°, 448 


BI*, 444 
B1*, 517 


B1?, 120 
B1°, 510 
BI>, 490 
Csi, 
7300 

B1°, 399 
B1°, 399 
BI’, 111 
B1*, 403 
B1*, 403 
B1*, 498 
B4°, 588 
B1*, 374 
BI, 341 


B1*, 342 
BI, 342 


B1°, 342 
B1*, 342 


BI, 343 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Pentane 
p124| —,3,3-dichloro-*. . . 


p125| —,1,2-dichloro-.. . . 
4,4-dimethyl-* 
p126| —,1,5-dichloro- 
3,3-dimethyl-* 
p127| —,2,4-dichloro- 
2,4-dimethyl-* 
p128] —,3,3-dichloro- 
2,4-dimethyl-* 
p129| —,3,3-diethyl-*.... 
Q p130| —,1,5-diiodo-* .... 
Q p131|—,2,2-dimethyl-* . . 
Q p132|—,2,3-dimethyl-* . . 
Q p133| —,2,4-dimethyl-* . . 
Q p134| —,3,3-dimethyl-* . . 
p135| —,1,5-dinitro-*.... 
p136|—,1,1-diphenyl-* . . 
p137|—,1,5-diphenyl-* . . 
p138|—,1,5-dithio-...... 
cyanato- 
p139} —,1,2-epoxy- 
2,4,4-trimethy!-* 
p140|—,3-ethyl-*....... 
p141| —,3-ethyl-2- 
methyl-* 
p142| —,3-ethyl-3- 
methyl-* 
p143|—,1-fluoro-*...... 
Q pl44|—,1-iodo-* ....... 
p145| —,2-iodo-(d/)* .... 


p146| —,3-iodo-* 


p147|—,1-isocyano-..... 
Q p148| —,2-methyl-* ..... 
Q p149| —,3-methyl-* ..... 
p150|—,3-nitro-*....... 
p151| —,2,2,4,4-tetra- 
methyl-* 
p152|—,2,2,3-tri- 
methyl-* 
Q p153| —,2,2,4-tri- 
methyl-* 
p154| —,2,3,3-tri- 
methyl-* 
Q p155| —,2,3,4tri- 
methyl-* 
p156| 1,5-Pentanedial*. . . 
Q p157| —,dioxime ....... 
Q p158! Pentanedioic 
acid* 
Q p159|—,dichloride...... 
Q p160|—,diethyl ester*... 
Q p161|—,dimethylester* . 
Q p162|—,dinitrile ....... 


p163|—,diphenylester* . 


p164|—,piperazinium... 


salt 


—,2-acetyl-, 
diethyl ester 


ear 


CH,CH,CCI,CH,CH, 
(CH;);CCH,CHCICH,Cl .. 
(CICH,CH,),C(CH3), ..... 
(CH;),CCICH,CC\(CH,), .. 


(CH,),CHCCI,CH(CH;), .. 


CHECH-CHIC(GH.) sheen. 
CH,CH,CH(CH;)CH(CH;), 
(CH,),CHCH,CH(CH;),. .. 
CH,CH,C(CH;),CH,CHs. . 
O,NCH,(CH,);CH,NO,... 
CH,(CH,),;CH(C.H;)> 


C6H5(CH2)sCoHs 


n-Amyl fluoride. CH;(CH,)4 
n-Amyl iodide CH3(CH,),I . 


CH,(CH,),CHICH, 
(C,H;),CHI 


n-Amylcarbylamine. Amyl 
isocyanide. CH;(CH,),NC 


CH.GH-CHEGH(CH) saa 
(C,Hs),CHCH, 
(C,H,),CHNO, 
(CH,),CCH,C(CH;)3 


CH,CH,CH(CH,)C(CH;); . 


Isooctane. 
(CH3),CHCH,C(CH;)3 
CH,;CH,C(CH;),CH(CH;), 


(CH3),CHCH(CH;)CH(CH;), 


Glutaraldehyde. Glutaric 
aldehyde. OCH(CH,),;CHO 
Glutaraldoxime. 
HON :CH(CH,);CH: NOH 
Glutaric acid. 
HO,C(CH,),;CO,H 


Glutaryl chloride. 
CICO(CH,);COCI 


Diethyl glutarate. 
C,H,;0,C(CH,),;CO,C,H,; 
Dimethyl glutarate. 
CH,;0,C(CH,);CO,CH; 
Glutaronitrile. Pentanedi- 
nitrile*. NC(CH,),CN 
Diphenyl glutarate. 
Cs5H;0,C(CH,);CO,C,.Hs 


see Glutamic acid 


.| HO,CCH,CH,C(CH;),CO,H 


2[HO,C(CH,),;CO,H].C,H oN; 


CH,COCH(CO,C,H;)CH,CH,CO,C,H, 


Color. 
crystalline 
Mol. form, or Density 
wt. specific rotation 
and 4,,,, (log €) 
VAVIO4 | Set stenccs rakes [he's slate 131—275° | 1.05329 | 1.4422° 
3214 
169510 ietssietceipcrcreaelteetete rs = 173-5745 | 1.02592° |1.44892° 
58-912 
NW LUE besa se ee GMO bane oats eet 1.05632° |1.46527° 
58-98 
169.10 icin ertcietnararcse 2344 51.5—.78 | 1.02923° |1.45377° 
CS) (Ch Pea hWNG 5 alee A oe 118-206d] 0.9513° |........ 
tere Souter sts —33.110 |146.177°°| 0.753592°| 1.42062° 
307712° 
323.94 Wiss ieseust seotrsiatsteys 9 1497° 2.190315 | 1.604615 
101-23 
LOO2 Ue. ae eta tarerces —123.82 |79.1977°| 0.67392° |1.38227° 
LOO 2G revive Nexegepevavere ted | te setekete 89.8 0.69512° |1.39192° 
MOO 2Y irseusesoieisteereier —119.24 |80.57© | 0.672729 |1.3815?° 
NOOL2 TW ieticieserststetsretetave — 134.46 |86.064 | 0.69362° | 1.39097° 
H621S) | A 2750.69) eae ee? | ean 1.4617° 
224.35 | a!*° 262 (2.7), —12.06 |307.89 | 0.965947°|1.55112° 
269 (2.6) 
224.35 (A389 254 (2:6).9 Wetec 330.6 0.98148° |1.55919 
261.5 (2.7), (cor) 
268 (2.6) 187-9'° 
186.30\iyesh, Reale pe) a eee A es Shae 
W235 22 i errors eyes —64 140.9 0.828738 |1.40972° 
205:+ 
100.21) | @ ter erence —118.604,93.57° | 0.69822° | 1.393420 
TAIZ SW ie rater eit eeto neva —114.960}115.657°°| 0.71932° |1.40407° 
Orske 
WL AIZS Rioters teutierste lets, a —90.87 |118.267°°| 0.72742° |1.40782° 
9.910 
DOTA Fatt etetets savevatare —120 62.87©° | 0.79072° |1.35917° 
HOS.O5i ere Weleees wia.s' —85.6 Soe 1.51612° |1.49592° 
39.311° 
BOS .05 i] orcjencxaseteret« 0) osavas| Meretepareate 144-57 | 1.50962° |1.49612° 
JOT bg |(BS ok biee aoel Remon atc 145-6 1.51763° |1.49742° 
685° 
STAG S - Siecdheiers (aS (ere —51.1 155;5 0:8062% (| .keiwrore 
(13078) 
50** 
SOULS Gives cette lercverehe — 153.67 |60.271 0.65322° |1.37157° 
SGI184] Wetted cncse rs ail\aveatis iets 63.282 | 0.664532° |1.37657° 
DL 7554 eter ioe erro iscove. Aptos olessrare 153-5 O9578 }. |. «cetera 
DQSELG | elect taherstacerare —66.54 |122.687°| 0.71952° |1.40692° 
to 
M1423 aera tects oes —112.27 | 109.8417°90.71612° |1.40302° 
3.955 
LL4Q3 ECAR ics wes —107.38 |99.2387°° | 0.691929 |1.39157° 
— 4,310 
MN AOA cline ie nctelelavels, —100.7 |114.767°° |0.72622° |1.40752° 
6.91° 
Ro teta a (afckeps fey aro —109.21 |113.4677°90.71912° |1.40427° 
114.23 qe 
1O0j13))|| 5S itteteste sais «| banber ee 187-9. RS tebte lees isveseore rer ene 
71-2'° 
130.15 |nd (w or Py) 178 Subsee  Uitmee ies, Iles avctelaters 
132.13 |nd (bz) 99 302-46d |1.42435 |1.41881°° 
2002° 
169,01 VW iesps ace <A tthe ss 216-8 1.3242° 1.47287° 
(cor) 
100!5 
188.23 |syr —24.1 236.5-7 |1.02203° |1.42417° 
(cor) 103-4’ 
LOOM Tale ercrerctetete gs webs —42.5 21475! 1.08763° |1.4242?° 
1092! 
BN PA AP eee SS —29 286 0.9911235]1.42952° 
160.42? 
284.32 | nd (lig) 54 23 6i5 iy Sa atekeheds «lis ARON 
bislatwipvesfekers ates 152 cele oi'sie.s ar {lao leisyeistebel| tee Taree 
350.37 
aloha aisle 271-26d |1.07122° | 1.44209 
| 2305263) E chronic nent 110-2°:1 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-415 


Annan 


a 


< onan 


Solubility 


Ss 
S }.-.| S$ 
S |...]-.- 
Ss ie.e) io.0) 
Ss co] 0 
Ss co} 0 
Ss co} 0 
s 
s Ss 
Ss co}; 0 
i) oO}; 0 
Ss co}; 0 
\f 
s 
Ss s Ss 
s s s 
Ss co} 0 
co} oO}; © 
Ss S |... 
Vi 
co}; 0 Ss 
Ss co}; 0 
co}; CO] 0 
oO} oO} 
s 
A 1 
Ss 
S |.--]|.--- 
Ve Yara as] oreue 
Bim eters | sr0e 
Ss 


other 


chl, hp co 
chl, hp oo 


chl, hp oo 


chl, hp co 


chl, hp oo 


chl, hp co 
Os V 

chl, hp co 
to, os v 


chl, 


lig 6 


Ref. 


B1°, 343 
B1*, 445 
B1°, 454 
B1*, 451 
B1, 158 

B1°*, 518 
B1°, 350 
B1°*, 442 
B1-, 445 
B1?, 449 
B1*, 452 
B1°, 350 
BS?, 523 


BS5°, 1895 


B3', 72 
B1°, 850 


B1°, 441 
B1°, 489 


B1°, 490 


B1°, 338 
B1°, 348 


B1°, 349 
B1°, 349 


C42, 869 
B1°, 396 
B1°, 401 
B1°, 350 
B1°, 519 
B1°, 491 
B1°, 492 
B1°, 499 
B1°, 500 
B1?, 831 
B1?, 831 


B2°, 1685 


B2°, 1691 


B2°, 1689 
B2?, 1688 
B2°, 1692 
B6, 156 


Am 56, 
1759 


B37, 488 


B2, 1750 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form. mR 
wt specific rotation c 
and A,,,, (log «) 
Pentanedioic acid 
Q pi67|—,3,3-dimethyl-* . .| HO,CCH,C(CH;),CH,CO,H 160.17 | mcl pl, nd (bz) | 103-4 
p168| —,3[2(3,5-di- Actidione. Cycloheximide. | 281.36 | wh pl (w) 119.5-21 
methyl-2-oxo- [a}2? — 3.38 (al) 
cyclohexyl)2- A" 235 sh (2.3), 
hydroxyethyl]-, 255 sh (2.6), 
imide 290 (1.5) 
p169| —,2-ethyl-3- HO,CCH,CH(CH;)CH(C,H;)CO,H | (i) pr (w) (i) 100-1 
methyl-* 175.20 | (ii) pr(chl-lig) | (ii) 88 
p170|—,2-ethyl-4-methyl | Paramethylethylglutaric acid. | 175.20 |nd (w) 107 
(dl)* HO,CCH(CH;)CH,CH(C,H;)CO,H 
p171|—,—(meso)* Mesomethylethylglutaric 175.20 |nd (w) 83.5-4.5 
acid. 
HO,CCH(CH,)CH,CH(C,H;)CO,H 
Q p172| —,3-ethyl-3- HO,CCH,C(CH;)(C,H;)CH,CO>H |nd(worbz), 87 
methyl-* 175.20 | pl(bz-peth) 
p173|—,2-hydroxy-(d)*. .| HO,CCH,CH,CH(OH)CO,H cr (eth), 72 
148.13 | [o)i? +1.76 
(w, c = 3) 
p174|—,—(dl)* ........ HO,CCH,CH,CH(OH)CO,H pr (AcOEt) 72 
148.13 
pl75|—,_()* ......... HO,CCH,CH,CH(OH)CO,H [a]p —1.98(w) [72-3 
148.13 
Q p177|—,2-0xo-*........ 2-Oxoglutaric acid. «-Keto- {146.10 |cr (ace-bz) 115-6 
glutaric acid. Are se 315 
HO,CCH,CH,COCO,H (1.49) 
Q p178|—,3-oxo-*........ Acetonedicarboxylic acid. 146.10 |nd (al, AcOEt), | 135d 
B-Ketoglutaric acid. rh(w) (138) 
HO,CCH,COCH,CO,H 
Q p179|—,diethyl ester*. . . | C,H;0,CCH,COCH,CO,C,H, =f... os ese eee e se |e wneces 
|202.21 
p181|—,2-phenyl-* ..... CsH;CH(CO,H)CH,CH,CO,H cr (bz or eth- 82-3 
208.22 | peth) 
P1B2Z (= —,anhydride®....i) cistewls cals aa ste cmicia s Be waleles 190.20 |nd (eth) 95 
183 }—,S-phenyle, bx custs ative arte alee PR eRe 190.20 |cr (bz) 105 
anhydride* 
p184| —,2,3,4-tri- D-Arabotrihydroxyglutaric | 180.13 |cr(ace), pl(w) | 128 
hydroxy-(d)* acid. HO,C(CHOH),CO,H [a]? + 22.2 
p185|—,—{dlI* ........ HO,C(CHOH);CO>H ..... 180.13 |cr(ace) 154.5d 
p186| 1,2-Pentanediol 1,2-Amylene glycol. 104/1'5)\[a}2#0.95 | Ww.k. 26 
(d)* CH,(CH,),CH(OH)CH,OH 
p187| 1,4-Pentanediol y-Pentylene glycol. LOST SH cc RO ak hee cictellihe wt obs races 
(dlh* CH,CH(OH)CH,CH,CH,0H 
Q p88] 1,5-Pentanediol*. . .| Pentamethylene glycol. LORS i ctetniet tate vcvaiars —18 
HO(CH,);0H 
Q p189| 2,3-Pentanediol*. . .| B-n-Amylene glycol. MOS ASN cc eetetetsccts aad wha xatehe ce 
CH,CH,CH(OH)CH(OH)CH, 
p190| 1,3-Pentanediol, CH,CH,CH(OH)C(CH;),CH,OH | (eth) 60-3 
2,2-dimethyl-* 132.21 
p191) 1,5-Pentanediol, HO(CH>);C(CH,) CH LORS | U32. 20) ire ciara leis sae |) ecco 
2,2-dimethyl-* 
Q p192) 2,4-Pentanediol, CH CH(OH)CH, C(OH) (CHa ie csiettisie ore tos lcs ole eects 
2-methyl-* | 188.18 
Q p193| —,3-methyl-* ..... age tis Sechenas aieey tere a alaleeuatisusiiscelv.| esa fsuaresets 
118.18 
Q p1i94) 1,2-Pentanediol, (CH,);CCH,C(OH)(CH;)CH,OH _|pror pl (bz) 62-3 
2,4,4-trimethyl-* | 146.23 
© p195| 1,3-Pentanediol, (CH,),CHCH(OH)C(CH;),CH,OH | pl (bz) 51.8-2.2 
2,2,4-trimethyl-* | 146.23 
p196| 1,4-Pentanediol, (CH;),C(OH)CH,C(CH;),CH,0H _|cr (eth) 86 
2,2,4-trimethyl-* | 146.23 
Q p197| 2,3-Pentanediol, CH;C(CH;),CH(OH)C(CH;)(OH)CH, 65-6 
2,4,4-trimethyl-* 146.23 | mcl pr (lig) 
p198} 2,3-Pentane- Acetylpropionyl. Ethyl LOOTSdkyehq yy  |ivstscres 
dione* methylglyoxal. 
CH,CH,COCOCH, 
p199| —,dioxime* ...... 2,3-Diisonitrosopentane. 130.15 | ye nd (al), pl 172-3 
CH;CH,C(: NOH)C(:NOH)CH, (to, al) 
p200] —,2-oxime* ...... Isonitrosodiethyl ketone. 115.13 | If (dil al) 69-72 
CH,CH,COC(:NOH)CH, 
p201} —,3-oxime* ...... Isonitrosopropyl methyl 115.13 | pl (lig) 58-9 
ketone. 
CH,CH,C(: NOH)COCH, 
Q p202! 2,4-Pentane- Acetylacetone. Diacetyl- 100.13 | A'*° 271 (4.00), | —23 
dione* methane. 2°"! 274 (4.03) 
CH,;COCH,COCH, 
p203| —,dioxime* ...... 2,4-Diisonitrosopentane. 130.15 | pr (eth) 149-50 
CH,C(: NOH)CH,C(:NOH)CH, 
p204]/ —,monoimide .... CH, COCH,C(:NH)CH)..4{) 99.135). < crmndes ese 43 


b.p. Hens: 
ensit n 
°C y D 


126-7*5 | 1.42782° 


218-30"? 
217-915 


0.980238 


1.4412'° 


99-102'4 
220713 
124-6'° 
260 (240) | 0.993928 
137-8"? 
187.5 
9717 
212-4 
11925 
130’? 


0.98833° |1.4452?5 


1.44947° 


0.98005° | 1.44025 


1977°° | 0.925437 | 1.4250° 


211-27 
913 


0.96407° | 1.443379 


81-2! 


139746 = |0.972125 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-416 


Solubility 


f 
| nile b other 
w | aljeth| ace) bz} oivents 


alk s (ye) 


«| chl co 


Ref. 


B2°, 1779 
B2?, 1775 


B2?, 1775 


B2>,1781 


B3?, 929 


B3?, 293 
B3?, 93 


B3?, 481 


B3?, 482 


B3?, 484 
B9, 877 


B17, 494 
B17?, 476 


B3', 192 
B3, 553 
B1°, 2190 
B1*,2191 
BI, 2192 
B1°,2194 
B1, 190 
B1', 254 
B1', 252 
B1°, 2209 
B1*, 2226 
B1°, 2225 
B1, 493 
B1?, 2225 
B1*, 3112 


B1?, 831 
B1, 776 
B1?, 831 


B1,777 


BI’, 838 


. | B1?, 838 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 

No. Name Synonyms and Formula Mol. form, 

wt. |specific rotation 

and A,,,, (log e) 
2,4-Pentanedione 

p205| —,3,3-dimethyl-* . .| CH;COC(CH;),COCH3....]128.17]............. 1.43067° 
p206| —,3-ethyl-*....... CH,;COCH(G,H.)COGH Sia P28217 Werte qatiatsts 0 <)] saci e sae 
p207/1,5-Pentanedione, |Benzamaron. Benzylidene- {480.61 |If(w) = |218-9  |........J........|....--0. 


1,2,3,4,5-penta- 
phenyl-* 

p208 | 1,4-Pentanedione, 
1-phenyl-* 


Q p209|1-Pentanethiol*.. . . 


p210|2-Pentanethiol*.. . . 


p211|3-Pentanethiol*.. . . 


p212}1,3,5-Pentanetri- 

carboxylic acid, 

3-acetyl-, 3-ethyl 

ester, 1,5- 

dinitrile* 
p213/|1,2,3-Pentane- 

triol* 
Q p214| Pentanoic acid*. . . 


Q p215|—,amide......... 
p216| ——,N,N- 
dimethyl- 

p217| —_,—,N-phenyl-... 

p218|—,anhydride*..... 

Q p219|—,butylester* .... 


p220| —,sec-butyl ester 
d)* 


p221|—,chloride ....... 
Q p222| —,ethylester*..... 
p223|—,furfuryl ester* . . 
p224|—,heptylester*.... 
p225| —,hexylester* .... 
p226| —,isobutylester.. . 
p227| —,isopropyl ester* 
Q p228| —,methylester* .. . 
Q p229|—,nitrile......... 
p230| —,octylester*..... 
Q p231| —,pentylester*.... 
p232| —,p-phenylphenacyl 
ester 
p233| —,piperazinium 
salt 
p234|—,propylester* ... 
p235|—,2-acetyl-, ethyl 
ester 
p236 | —,2-amino- 
(D, +)* 


Q p237|\—,—{(DL)* ....... 


p238|—sae(,.—)% 5-5-4. 


bis-desoxybenzoin. 
C.,H;CH[CH(C,H;)COC,H;], 

y-Oxovalerophenone. 176.22 
Phenacylacetone. 


YOO) O Hiscsestiecnn| LOZ same Mi aaati eee 


C.H,COCH,CH,COCH, 

n-Amyl mercaptan. n-Thio- |104.22 |4'*°230(2.2) 126.638*°90.842092° |1.44692° 
amy] alcohol. 19.505?° 
CH,;(CH,);CH,SH 

(a-Methylbutyl) mercaptan. {104.22 |1!'*°227 (2.0) 112.97©° |0.83272° |1.44122° 
CH;CH,CH,CH(SH)CH, 63.915° 

(a-Ethylpropyl) mercaptan. |104.22 |............. i 0.84102° 
(C,H;),CHSH 

CH,COC(GH,CH,CN);CO7G]H, sich) 8300 E90=2007 nee oleracea 

236.27 
CH;CH,CH(OH)CH(OH)CH,OH |syr — is... #085134 Bie 
120.15 
. |Propylaceticacid. Valerianic |102.13 |............. ‘ i 0.93912° |1.40852° 

acid. Valeric acid. 

CH,;(CH,),;CO,H 

Pentanamide.* n-Valeramide.| 101.15 |mica-likemcl |106 |........ 1.023 1.418311° 
CH,(CH,),CONH, pl (peth, al) 0.87351! 

CH(GH-;);CON(CH)3¥. i01| 129-20}, Santee tec:e. 0: 0.89622° |1.441925 

Valeranilide. A7#25)) melpr(al,cr WG) i ctr ten] Bt. FUL... | ae nedev de 
CH,(CH,);CONHC,H,; 

Valeric anhydride. 186.251| .Bkeraet a yous « : 0.92429 1.41717 
[CH,(CH,),;CO],0 

n-Butyl valerate. P5824 Wie siersat tata tons } 4 0.871035 |1.41287° 
CH;(CH;);CO2(CH;),;CH; 

d-sec-Butyl valerate. HS8.241\ [ole 20,72. Wicks eee , 0.86052° |1.40707° 
CH;(CH,);CO,CH(CH;)C,H,; 

Pentanoyl chloride*. Valeryl |120.58|............. i 1.0155'* |1.42007° 
chloride. CH,(CH,);COCI 

Ethy] valerate. VSOL19 1) oo. 5.3 states wrererexe : 0.87702° 
CH,;(CH,);CO,C,H; 5 

Furfuryl valerate........... CPO Noein. or MOR Ieee cere 1.028420 ener 

n-Heptyl valerate. 200233 i) Pe Ree Tevsysisye i F 0.86237° 
CH,(CH,),CO,(CH,),CH; 

n-Hexyl valerate. 186:30));... 7 6de sc de ; 0.86352° 
CH;(CH;);CO,(CH,);CH3 

Isobutyl valerate. 158:24}) «fia. fates atacic.2s 17976 =| 0.862535 
CH,(CH,);CO,CH,CH(CH;), 

Isopropyl valerate. VV iA ne Oe Ceres Reet Oe ce 153.5 0.85792° 
CH,(CH,),;CO,CH(CH;), (164.9) 

Methy] valerate. TB US Coty RAL eS © Oe PRR en ie are 126.57°° |0.89472° 
CH;(CH,);CO,CH, 

Pentanonitrile*. Valeronitrile} 83.13 141.37°° |0.80082° 
CH,(CH,);CN 

n-Octyl valerate. 214.3501... CRMs noid - i 0.86152 | 1.427315 
CH,(CH,),CO,(CH,),CH; 

n-Amy|l valerate. 17.227 | Po ee cich over sracs : Y 0.86382° |1.41647° 
CH,;(CH,);CO,(CH,),CH; 

Fa ga ees iat ath elite a areca s:de-c 296.37 | cr (dil al) POO a cere nici snug aigighciey] aerqratenaia'a 

ACAEW CON WOH SPAS «uh: 290-41)|wh(diox) ||112=5:3 i|\n....-- a1... dealeaeeenies 

n-Propyl valerate. 144228 eavet sh cgeteveievass <r tetera avec i 0.86992° |1.40652° 
CH,(CH,),;CO,CH,CH,CH;,. 


Ethyl propylacetoacetate. ] 172.23 |. vvcreedercse|ereeeree 0.968235 |1.42712° 
CH,COCH(C,H3)CO,C,H,. 


CH;CH,CH,CH(NH,)CO,H 117.15 


If Gw) [a]? 1-32) | ca SO7R) | subtee) i feveresct ces |(<10:5 si 07 
(6N HCl, 
¢=2) 

If (al, w) S03 ‘isabs 9 Blacecuacs basa. 
(sealed 
tube) 

C4305 (subs o& El.caccte atl deentesel 


Norvaline. 117.15 
CH,CH,CH,CH(NH,)CO,H. 


CH,CH,CH,CH(NH,)CO,H 117.15 |cr (dil al, w) 
(oli? —23 
(20 % HCl, 


c= 10) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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he Ey 
Soin 
vy" 
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Solubility 


ae Density Np 
i fonda 


other 
solvents 


Ref. 


B1°, 3137 
B17, 844 


B7?, 803 


B7', 368 


B1°, 1607 


B1°, 1615 


B1°, 1619 


B2°, 674 
B2?, 671 
B2', 131 
B2°, 674 
B2?, 669 
B17?, 115 
B2, 301 
B2, 301 
B2°, 671 
B2?, 266 
B2°, 669 
B2?, 267 
B2, 301 
B2?, 671 
Am 52, 
3715 
Am 56, 
1759 
B2°, 670 
B37, 441 


B4?, 1532 


B4?, 843 


B4*, 1549 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


| __ she Ref. 
h other 
M/ etn aCe solvents 


Mol. 


No. Name Synonyms and Formula 
Pentanoic acid 
p239| —,4-amino-(D)* .. .| CH;CH(NH,)CH,CH,CO,H 
117.15 
p240|—,—{DL)*....... CH;CH(NH,)CH,CH,CO,H 
117.15 
Q p241|—,5-amino-*...... HjN(CH,),CO2H .......... 117.15 
— |—,—,lactam*..... see 2-Piperidone 
— |—,2-amino-5- see Arginine 
guanidino-* 
— |—,2-amino-4- see Leucine 
methy!-* 
— |—,2-amino-3- see Cysteic acid 
sulfo-* 


Q p242|—,2-bromo-(d/)* .. 
Q p243|—,—,ethylester* . . 


p244 |—,2-bromo-4- 
methyl-(d)* 
p245|—,_(/)* ........-. 
p246|—,—,amide(d)*... 
p247|—,—,ethyl ester* . . 
p248 | —,2-chloro-(d/)*... 
p249 | —,—,chloride(d/). . 
p250|—,—,ethylester... 


p251|—,3-chloro-*...... 
p252|—,—,ethylester* . . 


p253 | —,4-chloro-* 
p254|—,—,chloride..... 
p255|—,—,ethylester* . . 


p256| —,5-chloro-*...... 


p257|—,—,chloride..... 


2 p258|—,—,ethyl ester .. . 
— |—,2,5-diamino-*.. . 
p259 | —,4,4-dimethyl-, 
chloride 


Q p261|—,—,ethylester* . . 


p262| —,2-ethyl-(d/)*.... 


Q p266| —,2-hydroxy-*.... 


p267| —,4-hydroxy-, 
lactone(d)* 


Q p268| ——,—(d/|*...... 


p269) ——,—()*......6. 


Q p270| —,5-hydroxy-, 

lactone 

— |—,2-hydroxy-4- 
methyl-* 

p271| —,2-hydroxy-2- 
propyl-, nitrile 

p282| —,2-isobutyl-4- 
methyl-, amide 


p283| —,2-methyl-(d)*. .. 


CH;CH,CH,CHBrCO>H . . | 181.04 
CH;CH,CH,CHBrCO,C,H,| 209.09 


(CH;)2CHCH,CHBrCOH . | 195.06 


(CH;)2CHCH,CHBrCOH . | 195.06 


(CH3),CHCH,;,CHBrCONH,| 194.08 


(CH3),CHCH,CHBrCO,C,H; 
223.12 
CH;CH,CH,CHCICO,H.. . | 136.58 


CH;CH,CH,CHCICOCI. . . | 155.03 


CH;CH,CH,CHCICO,C,H,| 164.63 
CH;CH,CHCICH,CO,H.. . | 136.58 
CH;CH,CHCICH,CO,C,H;| 164.63 


CH;CHCICH,CH,;CO,H.. . | 136.58 
CH;CHCICH,CH,COCI1.. . | 155.03 
CH;CHCICH,CH,CO,C,H;| 164.63 


Cl(CH3),<COFH frcicrccie 3 seas 136.58 

CI(CH{),COCL.). te. 155.03 

Cl(CH,)4CO,C,H; ........ 164.63 

see Ornithine 

Neopentylacetyl chloride. 148.63 
(CH;);CCH,CH,COCI 


Acetoneoxalic acid. Acetyl- | 130.10 
pyruvic acid. 


CH;COCH,COCO,H 
Ethyl acetoneoxalate. 158.16 

CH;COCH,COCO,C,H; 
3-Hexanecarboxylic acid* 130.19 

CH;CH,CH,CH(C,H;)CO,H 
CH;CH,CH,CH(C,H,;)COCI 

148.63 

(C,H;),CHCH,CO,H...... 130.19 
F(CH:) COLA arastectene. 120.13 
Valerolactic acid. 118.13 

CH,CH,CH,CH(OH)CO,H 


y-Valerolactone. Tetrahydro-| 100.12 
5-methyl-2-furanone. 


C,H;,0,. See p267......... 100.12 
C,H,O,. See p267......... 100.12 
6-Valerolactone............ 100.12 
see Leucic acid 
4-Heptanonecyanohydrin. | 141.22 
(CH;CH,CH,),C(OH)CN 
Diisobutylacetamide. 171.29 
[(CH;),CHCH,],CHCONH, 
Methylpropylaceticacid. | 116.16 
CH,CH,CH,CH(CH;)CO,H 


Color, 
crystalline 


form, 
specific rotation 
and A,,,, (log e) 


cr (dilal), 214 
[o]2° + 12.0 (cor) 
(w, p = 10) 
cr(w) 199 (214) 
If (dil al) 157-8d 


OU (e170 2918 Nowe hess « 
(eth, c = 6) 
26.8 (20 % dil 
al,c = 8) 

Oil; fa} 12.1 [higiebesscc'e 


(w), [2}2° — 48.3 | 118 (cor) 
(al, c = 5.9) 
DRYGONL (EBUE osticss.s 


nd (bz-chl), 55-63 
pr (bz) (+1w) 
Fhe Jebel 5 101(anh 
285 (3.5) 
As** 290 (3.95) 

Oboe Bene 18 

hyg pl 34 

ESS I oe ae Bei. 3 
(undil) 

OCICS -31 

[elEA6 9 1 voescnns 
(eth, c = 10) 

Ratt: elt ate —-12.5 


If or nd (eth) 74-5 


ole S58 ee ea rans 
(eth) [a] 3° 
+18.5 (undil) 


b-P- | Densit 


(cor) 


155-77 | 1.17657° |1.4465° 


18575? 1.04012 |1.4307!! 
1121° 1.14843° |1.44627° 
189 1.03303° |1.42787° 


11612 1.1514?° |1.44587° 
19676° 1.03933° |1.43107° 
230780 1.341635 |1.45557° 


831? 1.210'8 = |1.46397° 
205-67°° | 1.05617° |1.4355?° 


150-2782 | 07 Shree 1.429470 
58? 

D308. ENA aorelll ss orstnete vcs 
sub 
pard 


213-5 1.1251?° | 1.475717 


209.2 | 0.936133 |........ 


212) |store 1.42507° 
PEL PG Rectan ec 1.408075 


2067°° 1.04657* | 1.43287° 

78-80? Hs. cessah 1.43227° 

218-20 | 1.07942° | 1.4503° 
113-4'* 


119-20?" |0.90771® | 1.43378 


96's 0.9274° | 1.411275 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-418 


B2°, 680 
B2°, 681 


B2?, 290 


B2?, 291 
B2?, 291 
B2', 142 
B2, 302 

B2°,677 
B2, 302 

B2?, 678 
B2?, 678 
B2°, 678 
B2?, 679 
B2?, 678 
B2°,679 


B2?,679 
B2°, 679 


B3?, 465 
B2°,778 


-| B17?, 288 


B17?, 288 


| B17?, 288 


B17?, 287 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
Synonyms and Formula form, iP: b.p. Density 
specific rotation Cc Cc 
and A,,,,, (log e) 


Solubility 
No. Name 


Q p284 


p285 
p286 
p287 
Q p288 
p289 
p290 


Q p291 


p292 
p293 
p294 


Q p295 


p296 


p297 
p298 


Q p299 


p299! 


p300 


p301 |—,—,sec-butyl ester 


p302 
p303 
Q p304 
Q p305 
p306 


p307 


p308 
p309 
2 p310 
Q p31l 
p312 
2 p313 
Q p314 
Q p315 
p3l7 
p318 
p319 
p320 


p321 


Pentanoic acid 
et > (a) tient. 


ies (bin co Oe e 
—,—,chloride(d/). . 
—,3-methyl-(d)*.. . 
——{dl)* ........ 
—HD* . 6... ee. 
—,—,chloride(d/). . 


—,4-methyl-* ..... 


——>—N-phenyl- 
—,—,chloride..... 


—,—,nitrile....... 


phenyl-* 


—,— Nitrile....... 


—,3-oxo-, ethyl 
ester* 
—,4-0xo-*........ 


—,—,benzylester. . 


—~,—,butylester*.. 


—,—,isobutyl ester. 


—,—,isopropyl 
ester* 
—,—,methylester*. 


—,—,propylester*. 


—,5-oxo-5- 
phenyl-* 
—,2-phenyl-(d)* .. . 


—,—,nitrile....... 
—,4-phenyl-* ..... 
—,5-phenyl-* ..... 


—,2,2,4-tri- 
methyl-, amide 
1-Pentanol*....... 


2-Pentanol*....... 
3-Pentanol*....... 


—,4-amino-2- 
methyl-* 
1-Pentanol, 
5-chloro-* 
2-Pentanol, 
1-chloro-* 
3-Pentanol, 
1-chloro-* 
1-Pentanol,2,4- 
dimethyl-(d/)* 


CH;CH,CH,CH(CH;)CO,>H 116.16 


CH;CH,CH,CH(CH;)CO,H 116.16 
CH,CH,CH,CH(CH;)COC1| 134.61 
see-Butylacetic acid. 116.16 
CH,CH,CH(CH;)CH,CO,H 
CH,CH,CH(CH;)CH,CO,H 116.16 
CH,CH,CH(CH;)CH,CO,H 116.16 
sec-Butylacetyl chloride. | 134.61 
CH,;CH,CH(CH;)CH,COCI 
Isobutylacetic acid. 116.16 
Isocaproic acid. 
(CH;),CHCH,CH,CO,H 
Isocaproamide. 115.18 
(CH;),CHCH,CH,CONH, 
Isocaproanilide. | 191.28 
(CH;),CHCH,CH,CONHC,H; 
Isocaproyl chloride. 134.61 
(CH;),CHCH,CH,COCI 
Isoamyl cyanide. 97.16 
Isocapronitrile. 
(CH3),CHCH,CH,CN 
a-Phenylisocaproic acid. 192.24 
(CH;),CHCH,CH(C,H;)CO,H 
a-Phenylisocapronitrile. | 173.26 
(CH;),CHCH,CH(C,Hs)CN 
Ethyl propionylacetate. 144.17 
CH,;CH,COCH,CO,C,H; 
B-Acetopropionic acid. 116.13 
Levulinic acid. 
CH;COCH,CH,CO,H 
Benzyl levulinate. 206.24 
CH,COCH,CH,CO,CH,C,H; 
Butyl levulinate. | 172.23 
CH;,COCH,CH,CO,(CH,)3;CH; 
sec-Butyl levulinate. | 172.23 


[6122 =7108 Qe fercieperseyes 
(eth) 

(a) OAS Sib ceretsis are 
(undil) 

LE BES cid —41.6 

[a]2°-8.9(al) |........ 
seat ey ee ER) 

nd (al) 120-1 


CH,COCH,CH,CO,CH(CH;)CH,¢H; 


Isobutyl levulinate. | 172.23 
CH;,COCH,CH,CO,CH,CH(CH:;), 

Isopropyl levulinate. |158.20 
CH,COCH,CH,CO,CH(CH;), 

Methyl levulinate. 130.15 
CH;COCH,CH,CO,CH; 

Propyl levulinate. 158.20 


CH,COCH,CH,CO,CH,CH,CH, 


y-Benzoylbutyric acid. 192.22 
CsH;CO(CH,);CO,H 
a-Phenylvaleric acid. 178.23 


CH;CH,CH,CH(C,H;)CO,H 


CH,CH,CH,CH(C,H;)CO,H 
178.23 
CH;CH,CH,CH(C,H,)CN | 159.23 


y-Phenylvaleric acid. 178.23 
CsH;CH(CH;)CH,CH,CO,H 
5-Phenylvaleric acid. 178.23 
CsHs(CH2),CO,H 
(CH3),CHCH,C(CH;),CONH, 
143.23 
Butyl carbinol. n-Amyl 88.15 
alcohol. CH;(CH,),0H 
Methyl n-propyl carbinol. 88.15 
CH,;CH,CH,CH(OH)CH; 
Diethyl carbinol. 88.15 
(CH;CH,),CHOH 
(CH;),C(OH)CH,CH(NH,)CH; 
117.19 
Pentamethylene chlorohydrin| 122.60 
Cl(CH,);0H 


CH;CH,CH,CH(OH)CH,Cl| 122.60 
CH,CH,CH(OH)CH,CH, Cl 122.60 


(CH;3),CHCH,CH(CH;)CH,0H 
116.21 


PARIS: 455, —51 
pr (peth) 78-9 
If or pl 372 
A* 270 (1.40) 
pl (w) 128-9 
A" 281 (1.41) 
[aJp +58.81 9 |........ 
(chl), +33.1 
(eth) 
nd (lig) 58 
eexsyesa/oatataten stove ca. 13 
pl (w), pr 57-8 
(peth) (61) 
If (lig) 71 


491178 (2.4), | —79 
215 (1.55) 


195-67° | 0,92302° 
0.97812° 
0.97812° 
0.92763° 
0.926229 
0.92335 
0.97812° 


0.92257° 


143.8— | 0.97257° 
4.5745 

156-77°! | 0.80307° 
5013 


178-8039) |/8 5 Sehr. «.limetearntslneie 


263-67 | 0.942'° 
136-8" 

| earar ts: bed 
9013 

245-6 dd | 1.13352° 
139-40 


132-4? | 1.09353° 


237.87 | 0.97352° 


225.87© |0.96692° 


230.97 |0.970473° 
0.984222° 


1.051133° 


0.98963° 


1.0473° 


254-575 10.9425 


1.055435 


10.81443° 
10.81033° 


116.17° |0.82122° 
3012 


1.03738 


1.032735 


160-27 10.7933° 
65-7'8 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-419 


1.4137° 

1.4117?° 
1.433077 
1.41587° 
1.41592° 


1.41527° 


1.43967° 


1.50907° 
1.42907° 
1.424920 
1.42687° 
1.4420?° 
1.42337° 


1.42587° 


1.4518?° 
1.440425 
1.44875 


1.4277° 


a ae Ref. 
Aiital b other 
he ace) DZ) solvents 


B2°, 740 
B2?, 288 
B2?, 741 
B2?, 749 
B2°, 750 
B2°, 749 
B2°, 750 


B23, 743 


B2?, 290 
B12?, 147 
B2?, 745 


B2?, 745 


B9?, 369 
B9', 220 
B3?, 430 
B3?, 1214 
Am 55, 
4727 
B3?, 1220 
B3°, 1221 
B3?, 1221 
B3°, 1220 
B3°, 1217 
B3*, 1219 
B107, 488 


B9, 557 


B9, 557 
B9', 216 
B9?, 362 
B9', 216 
B2?, 305 
B1°, 1598 
B1°, 1609 
B1, 385 
B4, 296 
B1°, 1606 
B17, 419 
B1*, 1618 


B1°, 1700 


Q p356 


p357 


p358 


Name 


1-Pentanol 


2-Pentanol, 
2,4-dimethyl-* 


3-Pentanol, 
2,3-dimethyl-* 


—,2,4-dimethyl-* . . 


—,2,4-dimethyl- 
3-phenyl-* 
—,3-ethyl-*....... 


1-Pentanol, 
5-fluoro-* 
—,2-methyl-* ..... 


—,3-methyl-(d/)* .. 


—,4-methyl-* ..... 


2-Pentanol, 
2-methyl-* 
—,3-methyl-* ..... 


—,4-methyl-* ..... 
—,—,acetate.....1. 


3-Pentanol, 
2-methyl-* 
—,3-methyl-* ..... 


1-Pentanol, 
1-phenyl-(d)* 

—,5-phenyl-* ..... 

2-Pentanol, 
2-phenyl-* 


3-Pentanol, 
1-phenyl-(d)* 
—,3-phenyl-* ..... 
2-Pentanol,2,4,4- 
trimethyl-* 
2-Pentanone* ..... 


—,oxime*........ 
3-Pentanone* ..... 


2-Pentanone, 
4-amino-4- 
methyl-* 

1-Pentanone, 
1(4-amino- 
pheny!)-* 

2-Pentanone, 
1-chloro-* 


—,5-chloro-*...... 
3-Pentanone, 
1-chloro-* 
—,2-chloro-*...... 
—,2,4-dimethyl-* . . 


2-Pentanone, 
3-ethyl-4- 
methyl-* 

—,l-hydroxy-*.... 


—,3-hydroxy-*.... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Mol. 
wt. 


Synonyms and Formula 


(CH3),CHCH,CH(CH;)CH,0H 


116.21 

Dimethyl isobutyl carbinol. |116.21 

“(CH;),CHCH,C(OH) (CH), 

Ethyl isopropyl 116.21 
methyl carbinol. 
(CH3),CHC(OH)(CH3)CH,CH; 

Diisopropyl carbinol. 116.21 
(CH;),CHCH(OH)CH(CHs), 

Diisopropylphenyl carbinol. |192.31 
((CH3),CH],C(OH)C,Hs 

Triethyl carbinol. 116.21 
(C,H;);COH 

Diethylisopropyl carbinol. 130.23 
(CH;),CHCOH(C,H;s), 


Pentamethylene fluorohydrin | 106.14 
F(CH,);0H 

sec-Amylcarbinol. 102.18 
CH,CH,CH,CH(CH;)CH,0H 

CH,;,CH,CH(CH;)CH,CH,0H 


102.18 
Isoamy]l carbinol. 102.18 
Isohexyl alcohol. 
(CH3),CH(CH,),0H 
Dimethyl n-propyl carbinol. |102.18 
CH;CH,CH,COH(CH;), 
sec-Butyl methyl carbinol. 102.18 


CH;CH,CH(CH;)CH(OH)CH; 


Methyl isobutyl carbinol. 102.18 
(CH;),CHCH,CH(OH)CH 
4-Methyl-2-pentyl acetate. 144.22 


(CH3),CHCH,CH(CH;)0,CCH; 


Ethyl isopropyl carbinol. 102.18 
(CH;),CHCH(OH)CH,CH 

Diethyl methyl carbinol. 102.18 
(CH,CH,),C(OH)CH, 

Butyl phenyl carbinol. 164.25 
CsH;CH(OH)(CH,)3;CH; 

C2H.(CH,).OHI. a... eet 164.25 


Methyl phenyl propyl carbinol. 
CsH;C(OH) (CH;) (CH,),CH; 


164.25 
CsH,;CH,CH,CH(OH)CH,CH, 
164.25 
Diethyl phenyl carbinol. 164.25 
(C,H;),C(OH)C,H; 
Isodibutol. 130.23 
(CH3)3CCH,C(OH)(CH3), 
Methyl propyl ketone. 86.14 
CH;CH,CH,COCH; 
Methyl propyl ketoxime. 101.15 
CH,;CH,CH,C(: NOH)CH, 
Diethyl ketone. Propione. 86.14 
CH,;CH,COCH,CH, 
Diacetonamine. 115.18 
(CH;),C(NH,)CH,COCH; 
3-Aminovalerophenone.... . 177.25 
CH;CH,CH,COCH,Cl .... | 120.58 
G@XGH2)3;COCH,7 ade. « 120.58 
CH;CH,COCH,CH,C1 ....| 120.58 
CH;CH,COCHCICH;..... 120.58 
Diisopropyl ketone. 114.19 
Isobutyrone. 
Tetramethyl acetone. 
(CH;),CHCOCH(CH;), 
(CH;)2CHCH(C,H;)COCH;| 128.22 
CH;CH,CH,COCH,OH ...| 102.13 
CH,CH,CH(OH)COCH,; . .| 102.13 


Color. 
crystalline 


form, 


specific rotation 


and J,,,, (log «) 


(undil) 


col 


[a]#° + 26.8 (al), 
+30.2(CS,) 


Density 
15778 OB1625 Phe athe: 
133.17 |0.81032° |1.41727° 
53.5— 
AS 
139.776 |0.8332° |1.42877° 
44-5'* 
138.77© |0.82882° |1.42502° 
Si7copee 
2297°2 0.97552 |1.52397° 
1S78° 
143.1—3.2|0.84072? |1.42947° 
7352 
159.5— 0.829538 |1.43727° 
617°° - 
55-748 
TOSI ELE... 1.405775 
1487°° 0.82632° |1.41827° 
152.447°°|0.82422° |1.41127% 
512.5 
151.67°° |0.81313° |1.413475 
120.5—1.5]0.83503° |1.41002° 
49,527-5 
134.327°° |0.83072° |1.41822° 
T.0-7 
133752 0.80752° |1.41002° 
50-5? 
147-8 0.88058 |1.40662° 
76.5" 
126.687°° |0.82433° |1.41757° 
122.47°° |0.82862° |1.41862° 
140-275 |0.967228 |1.408625 
ent 0.972579 |1.51567° 
128—307;5 
216 0.9723244) 02-22 te 
112%* 
14319 O68 722 Werner 
223-47? |0.98312° |1.516557° 
110? 
147.5 0.82252° |1.42842° 
42-4’ 
102 0.80892° |1.38952° 
16h 0.90952° |1.44502° 
101.776 |0.81382° |1.3924?° 
Phe St eee 
16033259) (E2.ALL |. ee 
154-5 | eR. lili etetenetyris 
6 5d 
58-917 
76°4 (7577) 1.05233° | 1.43757° 
6870 Mec iaeates 1.43617° 
332-5 
135 CEASE | 5 casein ner olll eipeiace, SO 
124-5 0.81082° |1.399952° 
154-57°° 10.8122° |1.4105?° 
152 0.98602° | 1.42342° 
62-418 
147-87° |0.95003° | 1.43507° 
5927 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-420 


Solubility 
Ref. 


i s 
i s 
i s 
56 |s 
é i 
i s 
i Ss 
s |v 

s 
i s 
i s 
raed bans 
d}s 
6 |s 
6 | 
6 | 
i s 
ijv 
ij v 
i} v 
ij v 
i 6 
56 | © 
s | @ 
v | @ 
s | o 
i s 
é 

s 
i s 
i | co 
Ss | 0 
iis 

ao] 2 


Mii other - 
MP URE TWeMt cts « solvents 


B1°, 1700 


B1°, 1700 
B1°, 1698 


B1*, 1701 
B6', 273 
BI}, 1696 


B1?, 1740 


C51, 7300 
B1°, 1665 
B1°, 1671 


B1°, 1671 


B1°, 1666 
B1°, 1672 


B1°, 1669 


B6?, 506 

B1°, 1741 
B1°, 2800 
B1°, 2803 
B1°, 2806 


B4’, 767 
B14’, 43 
B1°, 2804 


B1°, 2804 
B1°, 2812 


B1>, 3219 
B1*, 3220 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


Solubility 


Ref. 


Synonyms and Formula Density Ny 


solvents 


2-Pentanone 


p359| —,4-hydroxy-* ....| CH;CH(OH)CH,COCH; ... | 102.13 | 4"'277.5 (1.38) |......-- 1.00713° |1.42652° Bored bases RAE B1°, 3220 
Gps) |—;5-hydroxy-* -.... |HOCH CH CH COCHS 5...) 102-13 lheseuen ee oe seeiiciasiirs: 1.00713° |1.43902° Hist Rare Wear ooactic BI?, 3221 
p36] | 3-Pentanone, CH{CH, COCH(OH)CH sk. 102513 i namaste caine ernest 152.576! |0.97422° |1.41282° mets Iuessiall eteuste ete are B1?, 873 

2-hydroxy-* 632° 
Q p362|2-Pentanone, Diacetone alcohol. 116.16 | 2*'282 (1.40) —44 1647°° 0.93872° |1.42132° SOA EAP Niacso ll crademeeers B1>, 3234 
4-hydroxy-4- (CH;),C(OH)CH,COCH, (168) 
methyl-* 67-919 
p363| 1-Pentanone, 6-Hydroxy-n-valerophenone. | 178.23 | pl (w) AO tpt alll oe ita ty borers ater v]vf...| v |MeOHv |B8, 123 
5-hydroxy-1- C.H;CO(CH,),0H peth 6 
phenyl-* 
Q p364/|2-Pentanone, sec-Butyl methyl ketone. 1OO;163 4") 282'\(1240) anes 18752 0.81303° |1.40027° SON cg) inves a CRIS B1°, 2837 
3-methyl-(d/)* CH,CH,CH(CH;)COCH, : 
Q p365|—,4-methyl-* ..... Isobutyl methyl ketone. 100: 16) oc areoctenereres —84.7 116.857°°| 0.797829 |1.396279 | 56 | co] co} co} o|chls B1°, 2882 
Isopropyl acetone. 35—40'° 
(CH3),CHCH,COCH, 
2 p366 | 3-Pentanone, Ethyl isopropyl ketone. 10016 11429281 (1541)! 9 ertetereietes 114.5—  |0.8308 1.397579 | 5 | v | co] o| v |{chlis B1°, 2831 
2-methyl-* CH,;,CH,COCH(CH;), o124 
p367|1-Pentanone, Isocaprophenone. 17:24 a acvcteeetes ores —2 255-6 0.962315 |1.5337° Pov ve Ly) yal chs B7?, 258 
4-methy!I-1- Isopentyl phenyl ketone 145-77" 
phenyl-* (CH,),CHCH,CH,COC,H, 
Q p368|—,1-phenyl-* ..... n-Butyl phenyl ketone. 16057 eee O40 ee eters 248.5 O98828 7 TEST S82 oa ye evolte rill sclerterete o ote B7?, 251 
Valerophenone. (4.11) (cor) 
CH,(CH,),;COC,H; 131-315 
2 p369| 3-Pentanone, Hexamethylacetone. Co P7 Fol erecetes Bon Bar hots mea or 152 (154) |0.8240'® |1.41947° | i | s | s | s |...]chl, B77, 251 
2,2,4,4-tetra- Pivalone. 70*3 aas 
methyl-* (CH;)3;CCOC(CH;),; 
— |Pentaphene....... see 2:3, 6:7- 
Dibenzophenanthrene 
p370|Pentaquine ....... Gi TLANEO. 2 fee BOI 44 ||, cen aeis: tasaeeee 16S=pred| Seceeckt 1578522 Wert tote eae ete sae dilHCls | Am 68, 
799-02 1529 
p371/| Pentasiloxane, CH,{ —Si(CH;),0 —],Si(CH3), = |............. —80 229740 O:87552% 13925295 3 | eae ied. OS (digs Am 68, 
dodecamethyl- 384.85 103-7'2 2284 
p372| Pentatri- CHilCH.) 5, CH... tna 492.97 | cr (al) 75 4907°° OMS 72ow AD OS2 eae ial ar etree mes || crcl eeetereren ers B1, 177 
acontane* 311.36'% (suc) 
Q p373| 18-Pentatri- Diheptadecyl ketone. 506.95 | If (lig) 88:4 7 Pe Bere aa O93 25 os ees i | "| 6"| 5°! 65 |chl, B1, 720 
acontanone* Stearone. lig 6 
CH;(CH2),6CO(CH2),6CH3 
p374| 2-Pentenal, Methylethyl acrolein. CUBIST ladle Bey Oe Be Ge 136.4— |0.85812° |1.44887° | i | s | s|...| s |MeOHs |BI°,2995 
2-methyl-* CH,;CH,CH:C(CH;)CHO (4.14), 311 males 
(1.51) 38-918 
Q p375| 1-Pentene* ....... 1-Pentylene. Propylethylene. | 70.14 | 248° 177 (4.22), | —138 29.9687! 0.64052° |1.37152° | i | co] o]}...] s |dilsulfv | B1?,770 
CH,;CH,CH,CH:CH, 181.3 (4.14), (-—165.2) 
187.1 sh (3.65) 
p376| 2-Pentene(cis)* . . . .| cis-B-n-Amylene. 70.14 | A#** 166.7 —151.39 | 36.97°° 0.65562° |1.38307° | i | co] o]...| s | dilsulfs B1°,776 
CH,;CH,CH:CHCH, (4.03), 177 
(4.26), 185 
(4.1), 204.8 
(2.95) ; 
p377| —(trans)* ........ trans-B-n-Amylene. 70.14 | A#** 157.7 — 136 36.3537°°| 0.64823° | 1.379379 | i | co] o|...] s |dilsulfv |B1*,777 
CH,CH,CH:CHCH, (4.08), 180.8 
(4.15), 200.9 
(3.11) 
p378| 1-Pentene, CH.CH- CH. CH: CHBri sx | Lae Otc cieate \ cissies's fe ciate ett 121.5— 1.260629 | 1.45722 i ieeciey vet) Ss: | chls B1>,775 
1-bromo-* pp 
43.5°° 
p379| —,2-bromo-*...... CH;CH,CH,CBr:CH)..... 149 O4 Tl hikers, srevx Ae. aeverellbavaysberaters:« 107-8 1.22878" 1 453520 [ie eon Ss sepals: | Chie s BI’, 183 
p380|—,3-bromo-*..... . CH, CH .CHBrCH: CH. 4 0149.04 lees sic ce Be estan B0i552 241722 15462679 Nota |erna' fara. |. 81 | SCHL V. B1°,775 
p380! | 2-Pentene, CH. CH. CH CH CHS Br atts PL49- OF Mie siecerte stean crete | fsiatabtctcis's 123-4 12254529. 111-47312o eae es s |chlv B1°, 783 
1-bromo-* (122) 
3§25 
p381|—,2-bromo-*...... CH;CH,CH:CBrCH3...... Oe) teieecto Seared Ie csticar ie L0:57°° 1) 127728 | 1 4580 ee ania. s s |chlv B1°, 784 
p382|—,3-bromo-*...... iH.CH-CBr:CHCH3,. 14... TAD OGD erenccere etstslscstel (iststetscatat ss 1537501273925) 4G 2829 tee eee Ss s |chlv B1°, 784 
p383|—,4-bromo-*...... CH;,CHBrCH:CHCH..... 149. Ot ryvcttce a ctera. oveys Ibavoratire. sors 116.7— 1.23122¥ 010-4752 ed aCe 3) s |chlv B1°, 784 
9.2d 
228 
p384|—,5-bromo-*...... Bron. CHI CH? CHCH sec Hl A9 04s etna siete stele teiailthactelersvere + 120752" Wt 271520 146952" raat le ered WC s |chlv. B1°, 784 
p385|1-Pentene, CH,CH,CH.CCl: CH). - =... 104 SOa ie cine sw p.s issue w Nhe e Aelia s+ 95-7 LU Py Sabl It Arcrrichca ace ate Al soaks I ein tuels Vata at B1°,774 
2-chloro-* 
p386 | —,3-chloro-*...... GH. CH CHCIGH: CHy cit a) LOS SSH hers iarincetsie <tc eilleyn atehels 53 93-4764 10.89782° |1.42542° |... SE lbs sesel tena eters B1°,774 
p387|—,4-chloro-*...... CHECHCIGH. GH:CH3 -= 7. 10458) Anne 233 (1:25) }o oan «> > 97-100 |0.93415 41722 i ase A) eS hs oT hs B1°,774 
p388 | —,5-chloro-*...... CICH,CH,CH,CH:CH, ... Pet} ESR SPs 5 Gece [eres & SIE , 0.912529 |1.42972° Vi [oie sil ateebeirt ores B1°,775 
p389| 2-Pentene, CH,;,CH,CH:CHCH,Cl.... PoE} | aS SRecdas Gnome VO Cee ' 0.9082? | 1.4352? St laa COILS BI’, 184 
1-chloro-* 
p390|—,2-chloro-*...... CH;CH,CH:CCICH;,...... RN OUN re vet asteks.eseyo isi || Stagehe bo e016 0.90672° | 1.42612° .| xylv" B17, 185 
0.912538 BI’, 185 


—,3-chloro-*...... CH;CH,CCI:CHCHg...... Ma) || FRE Re.o5c Goccdl lode aaeee 1.42370 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-421 


No. 


p4il 


p412 
Q p413 
p44 


Q p415 


2 p46 


p417 


p418 


2 p419 
2 p420 


p42l 


p422 


Q p423 


p424 


Q p425 
p426 


2 p428 


Name 


2-Pentene 


—,3-chloro-2,4- 
dimethy!-* 
1-Pentene, 
2-chloro-3-ethyl- 
3-methyl-* 
—,3-chloro- 
2-methyl-* 
2-Pentene, 
5-chloro- 
2-methyl!-* 
1-Pentene, 
decafluoro-* 
2-Pentene, 
2,5-dichloro-* 
1-Pentene, 
2,3-dimethyl-* 
—,2,4-dimethyl-* .. 
—,3,3-dimethyl-* . . 
—,4,4-dimethyl-* . . 


2-Pentene, 
2,3-dimethyl-* 
—,2,4-dimethyl-* . . 
—,3,4-dimethyl-* . . 
—,4,4-dimethyl- 
(trans)* 
1-Pentene, 
2-ethyl-* 
2-Pentene, 
3-ethyl-* 
1-Pentene, 
2-methyl-* 


—,3-methyl-* 


—,4-methyl-* ..... 

2-Pentene, 
2-methyl!-* 

—,3-methyl-(cis)*. . 


—,—(trans)*...... 


—,4-methyl-(cis)*. . 


—,—(trans)*...... 


1-Pentene, 
nonafluoro-2- 
trifluoromethy!-* 
—,2,4,4- 
trimethyl-* 
2-Pentene, 2,4,4- 
trimethy]-* 
2-Pentenedioic 
acid, diethyl 
ester(trans)* 
—,3-methyl-, 
5-ethyl 1-methyl 
ester* 
4-Pentenoic acid* . . 
—,nitrile 


—,2-acetyl-, 
ethyl ester 

—,2,2-diethyl-, 
amide 

2-Pentenoic acid, 
4-hydroxy-, 
lactone* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Piperylene hydrochloride. 
CH,;CHCICH: CHCH, 

CICH,CH,CH:CHCH;.... 

(CH;),CHCCI:C(CH;),.... 


(C,Hs),C(CH3)CCI:CH,; ... 


CH,CH,CHCIC(CH;):CH, 
CICH,CH,CH:C(CH;);.... 
Perfiuoropentene. 


F,;CCF,CF,CF:CF, 
CICH,CH,CH:CCICH3.... 


Mol. 
wt. 


146.66 


118.61 


118.61 


CH;CH,CH(CH;)C(CH;):CH, 
98 


(CH3),CHCH,C(CH;):CH; 
CH3;CH,C(CH;3),CH:CH).. 
Vinylneopentane. 
(CH3);CCH,CH:CH, 
CH;CH,C(CH;):C(CH;),.. 


(CH;),CHCH:C(CH;), .... 


(CH ,),CHC(CH4): CHCH g. 
(CH,),CCH:CHCH, 


CH,CH,CH,C(C,H;):CH, 
(G.He), G-CHCEG Hee | 


CH;CH,CH,C(CH3):CH). . 


CH;CH,C(CH;)CH:CH; .. 


1-Isohexene. 
(CH;),CHCH,CH:CH, 
CH3;CH,CH:C(CH;)2...... 


CH;CH,C(CH;):CHCH,; .. 


CH,;CH,C(CH;):CHCH; .. 


2-Isohexene. 
(CH3),CHCH:CHCH, 


(CH;),CHCH:CHCHg..... 


Perfluoro-2-methylpentene. 
F,C(CF,),C(CF;):CF, 


“Diisobutylene.” 
(CH3);CCH,C(CH;):CH, 
“Diisobutylene.” 
(CH3)3;CCH:C(CH;), 
Ethyl glutaconate. 


98.19 
98.19 
98.19 
98.19 
98.19 
98.19 
98.19 
98.19 
98.19 


84.16 


84.16 


84.16 


84.16 


84.16 


186.21 


C,H;0,CCH,CH:CHCO,C,H,s 


Ethyl methyl 
3-methylglutaconate. 


186.21 


C,H;0,CCH,C(CH;): CHCO,CH; 


Allylacetic acid. 
CH,:CHCH,CH,CO,H 

Allylacetonitrile. 
Allylmethyl cyanide. 
CH,:CHCH,CH,CN 

Ethyl allylacetoacetate. 


100.13 


81.12 


170.21 


CH,:CHCH,CH(COCH;)CO,C,H,; 


Novonal. 


| 155.24 


CH,:CHCH,C(C,H;),CONH, 


B-Angelica lactone. 
A'-Angelica lactone. 


98.10 


Color. 
crystalline 


form, 
specific rotation 
and 4,,,, (log £) 


29-3074° 


40-18 


b REIS 6 crete 84.2676 
81.6476° 
77.5476° 
72.4976° 


ec gee soe Goeane 97.467°° 
83,4476° 


87700 
76.7576° 


1®** 184 (3.8), —135.72 |60.77°° 
189 (3.9), 
194 sh (3.8) 
AS 177 (4.2), 
183 sh (4.0), 
186 (3.7) 
A®™* 173 (3.9), 
178 (4.0) 
A»? 192 (4.0) 


—153.0 |51.1476° 


— 153.63 |53.887°° 


— 135.07 |67.297°° 


A®** 179 (4.0), — 138.445, 70.457°° 


184 (4.0), 
187 (3.9), 
199 sh (3.6) 
A®** 175 sh (4.0),| — 134.84 |67.637°° 
180 (4.1), 
186 sh (4.0) 
A8** 177 (4.2), — 134.43 |56.37°° 
197sh (3.2), 
204 (2.9) 
A®* 180 (4.1), — 140.81 |58.557°° 
186 sh (4.0) 
Sie tate cis. «lhe aber 60 
2*' 206 (2.91) —93.48 |101.44 
4*' 207 (3.40) — 106.33 |104.917°° 
2.331 
MBG acs exo evens 236-8 
ons 
Rie La NSP a scacadisvodlls. aagemathente 118'? 
ma iaveaxscetaly aieie —22.5 188-9 
9320 
Be ns een ae eer 140 
60-1*° 
FE 8 a QCA | eer eae 211-26d 
102! 
wh pw, cr (eth- |75—6 15520 
peth) 
A" <214 <-17  |208-975! 
9gis 


Density 


0.900438 
0.90433° 
0.95133 


0.91473° 


1.118235 
0.70512° 
0.69433° 
0.69743° 
0.68273° 
0.72772° 
0.69542° 
0.71262° 
0.68892° 
0.70793° 
0.72043° 


0.67997° 


0.66753° 


0.66427° 
0.68637° 


0.69867° 


0.69427° 


0.6690;° 


0.66867° 


0.71503° 
0.72183° 


1.04967° 


0.98097° 


0.823974 


0.98987° 


1.08103° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-422 


1.4322?° 
1.43107° 


1.445075 


1.44227° 


1.44192° 


Li2Saiee 
1.40337° 
1.39867° 
1.39847° 
1.39187° 
1.4208?° 
1.4040?° 
1.40707° 
1.3982?° 
1.4057° 

1.4148?° 


1.3920?° 


1,38417° 


1.38287° 


1.4004?° 


1.40457° 


1.4016?° 


1.38807° 


1.38897° 


1.4281?° 


1.421314 


1.438818 


1.445470 


Solubility 


Se Ref. 
other 
ace solvents 


B1°, 782 
B1°, 782 
BI, 221 


BI, 847 


B1°, 809 
B1°*,810 
Am 73, 
4054 

B1°, 783 
B1°, 832 
BI, 833 
B1°, 834 
B1?, 832 
B1*, 832 
B1°, 833 
B1°, 833 
B1°, 831 
B1°, 830 
B1°, 832 


B1°, 808 
B1*, 812 


BI’, 811 
B1°, 809 


B1°, 813 


BI°,813 
B1°, 810 


B1°,810 


J1955, 
3005 


B1°, 849 
BI*, 848 
B2°, 1931 


B2, 778 


B2°, 1297 
B2, 426 


B3, 738 
B2°, 1951 


B17’, 297 


p429| 3-Pentenoic acid, 
2-hydroxy-, 


nitrile (cis) 


—.,4-hydroxy-, 
lactone* 

2-Pentenoic acid, 
4-methy!-* 


1-Penten-3-ol* .... 


4-Penten-l-ol* 


4-Penten-2-ol* .... 


3-Penten-2-ol, 
2-methyl-* 


4-Penten-2-ol, 
2-methyl-* 

3-Penten-2-one 
(trans)* 


1-Penten-3-one, 
5,5-dimethyl- 
1-phenyl- 

—,1(4-methoxy- 
phenyl)-* 

—,2-methyl-* 


3-Penten-2-one,4- 
methyl- 


1-Penten-3-one,1- 
phenyl-* 
1-Penten-3-yne* .. . 


1-Penten-4-yne* ... 


3-Penten-1-yne, 
3-ethyl-* 
1-Penten-3-yne, 
2-methyl-* 
3-Penten-1-yne, 
3-methyl-* 
Pentobarbita! 


1-Pentyne, 
3-chloro- 
3-ethyl-* 

—,3-chloro- 
3-methyl-* 


2-Pentyne, 
4-chloro- 
4-methyl-* 
1-Pentyne, 
4,4-dimethyl-* 
2-Pentyne, 
4,4-dimethyl-* 
1-Pentyne, 
3-ethyl-* 
—,3-ethyl- 
3-methyl-* 
—,4-methyl-* 


2-Pentyne, 
4-methyl-* 
2-Pentynoic acid* . . 


4-Pentynoic acid* . . 


p460| 1-Pentyn-3-ol, 
3,4-dimethy|-* 


3-Pentenoic acid 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Mol. 


Synonyms and Formula ; 
wt. 


Angelactinonitrile. cis- 97.12 
Crotonaldehyde 
cyanohydrin. 


CH;CH:CHCH(OH)CN 


y-Angelica lactone. 98.10 
A?-Angelica lactone. 

Isobutylideneacetic acid. 114.15 
a-Isohexenoic acid. 
(CH;),CHCH :CHCO,H 

Ethyl vinyl carbinol. 86.14 
CH,:CHCH(OH)CH,CH; 

Allylethanol. 86.14 
CH,:CHCH,CH,CH,OH 

Allyl methyl carbinol. 86.14 
CH,:CHCH,CH(OH)CH, 

Dimethyl propenyl carbinol. | 100.16 
CH;CH:CHC(OH)(CH;3), 

Dimethyl allyl carbinol. 100.16 
CH,:CHCH,C(OH)(CH;), 

Ethylideneacetone. Methyl 84.13 
propenyl ketone. 
CH;CH:CHCOCH, 

Benzalpinacolone. 5-Methyl- | 188.27 
1-phenyl-1-hexen-3-one*. 


C.H;CH:CHCOCH,CH(CH;), 


Ethyl 4-methoxystyryl 190.24 
ketone. 

Ethyl isopropenyl ketone. 98.15 
C,H;COC(CH;):CH, 

Mesityl oxide. 98.15 
(CH;),C:CHCOCH; 

C,H;CH:CHCOC,H; .:... 160.22 

Pyrylene. CH,:CHC:CCH,.| 66.10 

Allylacetylene. 66.10 
CH,;:CHCH,C:CH 

CH3CH:C(C,H;)C:CH ....| 94.16 

CHS: C(CH,)CG:CCHa a. .2.. 80.14 

GH CH: G(CHs)€: GH -nene 80.14 

see Barbituric acid, 
5-ethyl-5(2-pentyl)- 

n-Propyl acetylene. 68.13 
CH,;CH,CH,C:CH 

Ethyl-methyl acetylene. 68.13 
CH,;CH,C:CCH; 

(G3H5)3€GIG: CH n3.4 ak 130.62 

CH3,CH,CCI(CH;)C:CH...| 116.59 

Trimethylpropargyl chloride. | 116.59 
CH,;CCI(CH;)C:CCH; 

(CH); CCH G:CH F55.4.. 96.17 

(COs AA Ot Os be esccaccoce 96.17 

(CsH2)/ CHG: CH nae hho 96.17 

(C,H;),C(CH;)C:CH...... 110.20 

Isobutyl acetylene. 82.15 
(CH;),CHCH,C:CH 

Isopropyl methyl acetylene. 82.15 
(CH3),CHC:CCH, 

Ethylpropiolic acid. 98.10 
CH;CH,C:CCO,H 

Ethynylpropionic acid. 98.10 
HC:CCH,CH,CO,H 

Ethynyl methyl isopropyl 112.17 


carbinol. 
(CH,);CHC(OH)(CH;)C:CH 


Color. 
crystalline 
form, 
specific rotation 
and 4J,,,, (log «) 


nd APs!" 217 18 
(3.4) 
iA Pe Seas 35 
A220(4:12), Verein cee 
310 (1.61) 
cr 43 
col-It ye pl 60 
(eth-peth) 
Keres eerie 69.5 
4227.5 (3.87), | —52.85 
253 (3.88), 
295 (3.59) 
If (lig) 38-9 
A= 219'(3.95)) Where asters 
SOE ae —90.0 
(-—105.7 
SR che onasetiar no 3 —101 
(—109.3) 
Bh ca ee: —75.68 
aE CO OCS — 82.37 
Ippo aat ar —105.1 
Pon ADOT —110.37 
cr (peth) 50 


13979 
11234 


1677°° 
5312 

217 (211) 
115-67 


114-6760 
3720 

140-2 
(137) 

115-675° 
(139- 
42) 


118.5 


129.7676° 
418 


40.187°° 


56.077°° 


76.087°° 


82.9- 
3.07°° 
87-8.5 


101.5— 
2.5760 
61.1-2 
72.0-.5 
legis 
81-23 
102!” 


133735 


Density 


0.96754° 


1.0847° 


0.95293! 


0.839537 
0.84573° 


0.83673° 


0.83477° 


0.83003° 


0.86247° 


0.95094° 


0.85307° 


0.86533° 


0.86973° 
0.74013° 
0.77732 

0.78867° 


0.7397° 


0.69013° 
0.71073° 


0.92304° 


0.91633° 


0.71423° 
0.71763° 
0.72467° 
0.74222° 
0.7092; 
0.7163? 


0.9787° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-423 


1.44767° 


1.4489?! 


1.423970 
1.43097° 


1.422529 


1.43027° 


1.42637° 


1.43507° 


1552375 


1.5684°° 
1.44967° 
1.36537? 


1.433875 


1.40027° 


1.433270 


1.385270 


1.40397° 


1.4437!° 


1.433079 


1.41437° 


1.3983?° 
1.40712° 
1.404375 


1.4110° 


1.393615 


1.40781? 


1.46197° 


1.43727° 


Solubility 


vl 


b other 
21 solvents 
CS, 
ligi 
Sle Ses CS,s 
vo iw ieyv Os Vv 
OINMCOT he GON Weseenll <a ys!f| ctotisiaiavaraveys 
é Cia) Petes) Reed Weae eerie rec 
Vail CON COOH] Ge al aisi\|! setae. ares 
Ss [> 6) 0) be Wa] len Pachl be tcyeiorenene on 
6 s CT Weil Rein lo atc rae 
s SEU IS ictal sees ec 
56 | s s |chls 
i Salts peth 6 
6] s Sil). « Seibaspeistetel set 
Sh coq routs $ | .anhanigtoted. 
0. WEED BY. WE Welten Godda 
i s 8. |). aretetxeeye 
i s 8) | sebesiegenns 
s SB ateme one 
ese el ira s Bi cat atpguanine 
Bc! SGletice ccs 
i v | © s |chls 
i v | © s |chls 
i s s |chls 
i s s |chls 
v" | s |chls 
i s s |chls 
1 s s |chls 
i s s |chls 
1 s s |chls 
ed ae ee s |chls 
scat pea s |chls 
Pesto ee ieee peth s" 


Ref. 


B3*, 256 


B17?, 297 


B2?, 406 


B1°, 1909 
B1?, 1910 


B1*, 1910 


B1°, 1932 


B1*, 1932 


BI’, 791 


B72, 308 


B8?, 159 
B1°, 2994 


B1>, 2995 


B7?, 298 


Am 55, 
1622 
C47, 
2682 
C34, 
7844 
C42, 
1871 
C51; 
4292 


B1*, 957 


B1*, 958 


‘BI, 1002 


B1°, 990 
C25, 

1931 
C50, 776 
C50, 776 
BL, 1002 
C51, 

16284 
B1*, 987 
B1°, 987 
B2, 481 
B2°, 1450 


B1°, 1996 


No. 


2 p46l 


p480 


p48 


Q p482 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


b.p. Densit | st 
¢ ~ 
w 


Color. 
crystalline 
Name Synonyms and Formula Mol. form, pup: 
wt specific rotation Cc 
and A,,,, (log &) 
1-Pentyn-3-ol 
—,3-methyl-* ..... CH, CH3C(OH) (CH;)C!CH |}\98.15;|... 622.66. 30-1 
Peonol tie. ¢ sce see Acetophenone, 
2-hydroxy-4-methoxy- 
Peracetic acid ..... see Acetic acid, per- 
Perbenzoic acid. . . . | see Benzoic acid, per- 
Perchloric acid, Ethyl perchlorate*. 28S Ou | Rsk. oak 
ethyl ester* CH;CH,0Cl10, 
—,methylester* ... | Methyl perchlorate*. SAS Oi ae) Wise pesn ae 
CH,O0CIO, 
—,trichloromethyl | Trichloromethyl perchlorate*| 217.82 |............. —55 
ester* Cl,COCIO, 
Pereirine......... CyoH26N20.3H20......... 323.44 | pa yeamor 135d 
pw, [a] 
+ 137.5 (al) 
A*' 245 (3.93), 
300 (3.47) 
Perimidine........ Peri-naphthimidazole ...... 168.21 | gr cr (dil al) 222 
Peroxide, acetyl CsH;COOOCOCH;....... 180.17 | wh nd (lig) 40-1 
benzoyl 
—,diacetyl........ Acetyl peroxide. 118.09 | nd (eth), If 30 (26) 
CH,COOOCOCH, 
—,dibenzoyl ...... Benzoyl peroxide.......... 242.23 | rh (eth), pr 106-8 
(104) 
—,—,3,3’-dinitro-. . | C,4HgN,0,. See p469...... 332.24 | nd (al) 139-40d 
—,—,4,4’-dinitro-. .|C,,HgN,0,. See p469...... 332.24 |yecr(ace),nd | 156d 
(to) 
—,di(tert-butyl) ...|(CH ;)3;COOC(CH;)3....... TAGi2S ||| 01 5cetek raver a —40 
—,didodecanoyl] . .. | Alperox c. Lauroyl peroxide. | 398.63 | wh pl 49 
CH;(CH2);> COOOCO(CH;),o9CH; 
—,diethyl......... Ethyl peroxide. GO U2 Wagan s eb wre ney —70 
C,H;O00C,H; 
—,dimethyl, Perfluorodimethyl PID lice oe nae pale | argrin aoe 
hexafluoro- peroxide. F,COOCF, 
—,di(- C,9H3}COOOCOC ,oH5.... . 342.36 | yesh pr (chl, 91d 
naphthyl!) ace, eth) exp 
—,disucciny!]...... (HO,CCH,CH,CO),0, ....| 234.16 | cr pw 127d 
212.20 | nd, [a]?° 188 (cor) 
Perseitol ......... a-Mannoheptitol. Perseite. .. +4.53 (w) 
Perylene ......... peri-Dinaphthalene ........ 252.32 | gold-br ye pl 277-9 
(bz, to, aa) (273-4) 
A" 251 (4.70), 
368 (3.68), 
387 (4.08), 
406 (4.42), 
434 (4.56) 
3-Perylene- C21H1202. See p479........ 296.33 | og-br nd 330 
carboxylic acid (PhNO,) 
PROS Avia teh Ae see Pentaerythritol, 
tetranitrate 
Pencedanitt e546 25:0] s.c.ch chews vestiog mata oe 258.28 | pr or pl (bz- 109 
peth), yesh 
cr (eth) AMcO# 
255 (4.4), 
298 (4.1), 
340 (3.7) 
a-Phellandrene(d). . | 5-Isopropyl-2-methyl- 136.24 |[a]p +49.1 | ........ 
1,3-cyclohexadiene*. (undil) 
A'5°-p-Menthadiene. Ap-CoHtis 263 
(3.52) 
B-Phellandrene . . . . | 3-Isopropyl-6-methylene- 136.24 |(a]29+65.2 |.......- 
cyclohexene*. 2-p- (undil) 
Menthadiene. 
Phenacetin........ see Acetic acid, amide, 
N(4-ethoxyphenyl)- 
Phenaceturic acid . . | see Glycine, 
N-acetyl-N-phenyl- 
Phenacyl alcohol. . . | see Acetophenone, 
a-hydroxy- 
Phenacy] bromide . . | see Acetophenone, 
a-bromo- 
Phenacy! chloride . . | see Acetophenone, 
a-chloro- 


Solubility 


Ref. 
; other 
ace solvents 


120-1 0.868829 | 1.431079 |... 
617° 

89:0... DEES oil) uae oe d 
4.52 0 ll sosaae ool teeaenne d 
EXP Ui Sacto ad etlsteaeteee d 
(40d) 

Ae a terion ee, (tan ei i 
cis rare isoeap)] vstalaysisie ot eee eee i 
SS=100, & lathes || «sees d 
exp 

130'° 

6322588 A cosas voi) aptaaasoe é 
Expy) ja Rteee 1.545 é 
i ee 0.79479 | 1.389079 | i 
70197 

SR Sanh poate cones lite ous orahetvts i 
65762 0.8240'9 |1.371517 | 6 
m2 Ei]! scassr Bree) Cleon t erate d 
(-37) 

Bee Ay eee ted (Pian oe s 
9p <aaG tata vahs |) a Seon vibe fail 25s eara areas s 
sub,350= [1.35.7 | di sisatte tie i 
400 

Prare/atyc 4 o-oo cise cels|\s ateteetaiee i 
276-811 Eek pes | eso 6 
175—67©° |0.84632° |1.47777° | i 
61! 

171-27 |0.85202° |1.47887° | i 
571! 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-424 


00,| .00)[5 .. | .. cube C30, 
8057 
6O:|| 160}} ea ell ovale | eee ate i 
8057 
08.) el sem C24, 
4506 
Vi) 9 Soe C28, 
5459 
Sth Seles os, B23', 53 
acs 
dd. sae thes lines chl, B9?, 157 
oilss 
Si! iste) cae ieee CChv B2?, 380 
NaOHd 
so omits CS, s B9?, 157 
MeOH 6 
eee AcOEts* | B9?, 252 
.| AcOEt, | B9?,270 
tos" 
aca ee oo) .| os, ligs Am 72, 
337 
one | dhe Offre hr ennena C42, 
1252 
co | 00 | <26'lci| arene B1*, 1313 
+ el cers C52, 
6154 
S} sree) oe E12B, 
3989 
ea Wea i B2, 613 
6} 6 |. 0], Caettatls aaneee B1°, 2412 
s* 
6) 6|v BS?, 655 
i We A ed El4s, 
743 
sits 5 |chl,CS,v | B19?, 228 
i | 8) | ..+| i] > 9cene ney eee nee 
i] 8, bs «| ose || oaenenane BS, 131 


B1*, 1990 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
o. Name Synonyms and Formula Mol. form, reD- bp: Density np Ref. 
wt. |specific rotation Cc Cc other 
and J,,,, (log e) eth} ace} bz solvents 
Phenanthrene 
184|Phenanthrene* ....|..............2.0.000000- 178.24 | mcl pl (al), 101 340 0.9800* |1.59427 i s s Ss s |CS,,chl, | BS, 667 
If (sub) AP 210- aas 
187.5 (4.48), 15%? . Py s' 
211.5 (4.57) MeOH 6, 
st 
485|—2-acetyl-*...... C,6H,20. See p484......... 220.27 |nd (MeOH) BAGS ies aicicichaeel! BERS bys be wicciaretate i s |...]...]| v |MeOHs* | E13,878 
A*'218 (4.26), 
266 (4.77), 
304 (3.98), 
368 (3.98) 
1486 | —,3-acetyl-*...... Cy6H 120. See p484......... 220.27 |nd (MeOH) TD | AEE BIEM sollte feysyaissateas!||\ cheese areas i Sp \fltevagetl deveds s |MeOH vy, | E13,879 
A" 210 (4.11), chl, aas 
252 (4.61), lig 6 
314 (4.07) 
p487|—,9-acetyl-*...... C,6H120. See p484......... 220.27 | bl firnd PAS hah rae tE Nl nT btetete.: | c:Pigrens i s|vj]}...| s |MeOHs* | E13, 879 
(MeOH), 
If (al) 
p488|—,2-amino-*...... 2-Phenanthrylamine. 193.25 | It ye (lig) SSM RG eee) ll tess aseathe 6. lizceveras Rate ape eee eee AMY ay E13, 819 
C,4H,,N. See p484 eal eS 
p489|—,3-amino-*...... 3-Phenanthrylamine. 193.25 | «If (lig), POLES MB PERE Sli, corevsceteses|"©.creierowtee Ci USCS Sistah fis ot enced pe (iE E13, 820 
C,,H,,N. See p484 B cr (lig) B87.5 lig s* 
(st) xyl 6 
p490 | —,9-amino- 9-Phenanthrylamine. 193.25 | It ye cr (al) 137-8 SUM Me a1 Ys 5 esevere-<Persiorerenere i Wa ey, ete) ValCOLy: E13, 819 
(a form)* C,4H,,N. See p484 
p491|—,—(b form)* ....|C,4H,,N. See p484......... 193.25 | It ye nd (al) 104 Susi onl) SA LAG 2 AG aaceaa ad A bewur Ve) 31.1! Vl chhy E13, 819 
) p492| —,9-bromo-*...... C,,HoBr. See p484......... 257.14 | pr (al) 63.8— > 360 BAO S40 eae hie 1 NeeSs be SME dtr ilke,-,aihos—s ADS, a 5%; 583 
4.8 1902 
sub 
p493 | —,9,10-diamino-*. . |C,,H,,N2. See p484........ 208.27 | pa ye lf 166 | Wepre ht fein, 5 ee 2 Mh avsibects es EEA eietelh ha ste | nate: «totais E13, 822 
2 p494| —,9,10-dihydro-* ..| C,4H,,. See p484.......... 180.25 |nd (MeOH) 34.5-5 168-915 | 1.0757$° |1.64153° |}...] s | v ]...]...| MeOH 6, | E13, 794 
A*' 267 (4.2), s! 
297 sh (3.7) 
p495 | —,3,4-dihydroxy-* . | 3,4-Phenanthrenediol*. 210.24 |colnd(peth), | 143 LEY oa Te [|B pe nedappcr cic lepeera ie RCE i SoeeSaliectaliat talks E13, 846 
Morphol. C,4H;002. dk in air (vac) peth s* 
See p484 
p496 | —,3,4-di- Dimethylmorphol. 238.29 | bt ye lf (MeOH)) 45 POR Be Whi cirstststece Weieretavsteras i v | v]...|...|MeOHs?* | C34, 
methoxy-* C,6His02. See p484 30311? 4072 
p497 | —,4,5-dimethyl-* .. | C,sH,4. See p484.......... 206.29 | pr (MeOH) FOSS. WE RIS Maa ns ised, Vege esa gedece i ets 1k ate Mevacts) hoes ING hoe E14, 309 
chls 
p498 | —,9,10-dimethyl-* .| C,,;H,4. See p484.......... 206.29 | It red pr (aa), 144 SUE) Ais osacasas kiaiamrans seed, O hin strech S ChE, E13, 803 
nd (MeOH) aas 
p499 | —,9,10-diphenyl-* .|C,,H,,. See p484.......... 330.44 | nd (eth, bz) ZA0 (235) (SUD 27O. Wien cies oistoe, Wee.a.s.aisje38 i ‘O} 12'S: eptel (9). Wakaopeatneene E13, 810 
p500 | —,1,2,3,4,5,6,7,8,9, | C\4H2.. See p484.......... T9033 eee fost gps as a Mea eas 81-2!5 | 0.96743° |1.51027° iP eeicse.t Ss Ss |oss E13, 795 
10,11,12-dodeca- 
hydro-* 
p501|—,9-ethyl-*....... CyeHig. See p484.......5-. 206.29 | A"'252 (4.81), | 62.5— 199-2001 1.0603]® | 1.658278 i S$) Bisrilkevstel|) (St POtae E13, 799 
274 (4.18), 3.0 
296 (4.12), (66) 
350 (2.70) 
p502| —,1,2,3,4,11,12- CigH 16. See p484.....0.00265 184.28 | 22! 247 (3.75) (i) —3 (i) 307 1.0457° | 1.58101° i Ou Sas te) Gai (OSs, E13, 794 
hexahydro-* (ii) —8 1673 aa,GS,, 
(ii) 290 chl, 
peths 
p503|—,1-hydroxy-* ... .| 1-Phenanthrol*. 194.24 | nd (peth, bz- ESTD MO MRR olas Alls ov cs aes [eines leerias” le a(S sults E13, 829 
C,4H, 00. See p484 lig, eth) 2" (red) 
245 (4.08), 
308 (4.1), 
335 (3.5) 
2 p504| —,2-hydroxy-* ....| 2-Phenanthrol*. 194.24 | pl, If (al, eth, HGS ie ail Rs atckeretate Rp iistav occa axel Paceka, aetaens SNe SoketS? Nicut- |) 8 Mes. B6, 704 
C,4H 00. See p484 lig) A"'255 
(4.82), 292 
(4.15), 355 
(3.00) 
Q p505|—,3-hydroxy-* .... | 3-Phenanthrol*. 194.24 | nd (al, lig) i747 Se | aR ceed See che Sty (amo Grice i v S) eae s® | ligs* B6, 705 
C,4H,00. See p 484 A*' 248 (4.85), ci 
305 (4.28), 
355 (3.28) 
Q p506| —,9-hydroxy-* ....| 9-Phenanthral*. 194.24 | nd (lig, bz) SR Wa Rea atts tlie cre vitegs ol Reveraregeate age Sal Vow: at Vv Lenly E13, 831 
C,4H 00. See p484 A*' 248 (4.6), ligs 
305 (3.8), 
355 (3.2) 
2 p506' | —,7-isopropyl- Retene. C,sH,,. See p484 .. . | 234.34 | pl (al) 2" 100.5-1 | 3907°° 1035/5, Mitageesias i | s'] s*|...] s |CS,,ligs | BS,683 
1-methyl-* 259, 277, 301, 290° aas* 
334, 351 
p507|—,1-methyl-* ..... C,5H,2. See p484.......... 192.26 | If, pl (dil al) [2s es | Reema | cece cio] ociog baer i Sialiiiars, 5 || heroes: | hadaasstieaakelaraieton E13, 798 
2 p508| —,3-methyl-* ..... CisH1,.See p484.......... 192.26 | pr or nd (al) 65 140-50® |e Seis. Alhercaieccns ae tC | ices ike) B5, 675 
p509|—,9-nitro-*....... Cy4HoNO,. See p484....... 223.23 | ye nd (al) D1 Get iar lh GGainye se cake erliawe easy tees s | s|...] s | sulfs(red)| E13, 817 
MeOH s 
lig 6 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-425 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula Mol. form, Tesi 
wt. | specific rotation 
and A,,,, (log «) 
=: jaar 
Phenanthrene 
2 p510|—,1,2,3,4,5,6,7,8- |Octanthrene. TBGSOM... canes «ss 16.7 
octahydro-* C,H. See p484 
p511|—,1,2,3,4,9,10,11, |CigHig. See p484.......-- EES) | eo aie eros Cl RACE eMC: 
12-octahydro- 
(cis)* 
p512 |—,—(trans)*...... CisHie- See pas4..... 2.25 186.30 |nd 234 
Q p513 |—,tetra- Perhydrophenanthrene. LOD SS alte ste eee vives insane 
decahydro-* C,4H24. See p484 
p514 |—,1,2,3,4-tetra- Tetranthrene. 182.27 |If(MeOH)A" = [33-4 
hydro-* CysH 14. See p484 229 (4.87), 
251 (3.82), 
280 (3.77), 
301 (3.95), 
322 (2.87) 
p515 |—,3,4,5-tri- 3,4,5-Phenanthrenetriol*. 226.24 |If or pl (w) 148 
hydroxy-* Ci4H 1003 
p516 |1-Phenanthrene- 1-Phenanthroic acid. 222.25 |nd (al) A""232 = |232-3 
carboxylic acid* C, 5H, 00. See p484 (4.3), 251 
(4.76), 275 
(4.07), 300 
(4.00) 
p517 |2-Phenanthrene- 2-Phenanthroic acid. 222.25 |nd(aa)A"'251 |258.5-60 
carboxylic acid* C,5H, 002. See p484 sh (4.69), 255 
(4.72) 
p518 |—,nitrile......... C,s5HoN. See p484 ......... 203.25 |cr (bz-lig, al) 108-9.5 
p519 |3-Phenanthrene- 3-Phenanthroic acid. 222.25 |nd (aa) A” 270 
carboxylic acid* C,5H,.02. See p484 245 (4.07), 
257 (4.11) 
p520|—,nitrile......... C,sHoN. See p484......... 203.27 |nd (abs al) 102 
p521 |9-Phenanthrene- 9-Phenanthroic acid. 222.25 |nd (aa), If (sub) |256.5—7 
carboxylic acid* C,s5H, 002. See p484 A" 211 (4.66), 
254 (4.88), 
299 (4.24), 
355 (3.61) 
Q p522|—,nitrile......... C,sHoN. See p484 ......... 203.25 |nd (al) A""229 | 103 
(4.65), 258 
(4.73), 278 
(4.08), 311 
(4.16), 356 
(3.00) 
p523 |2-Phenanthrene- C14H 1003S. See p484....... 258.30 |cr (bz), cr ca.150 
sulfonic acid* (w +1) 
p524 |3-Phenanthrene- Ci4H 9003S. See p484....... 258.30 |If (bz), cr 88-9 
sulfonic acid* (w+lor (+2w) 
w +2) 120-1 
(+1w) 
175-6 
(anh) 
p525 |9-Phenanthrene- C,14H 1003S. See p484....... 258.30 |Ifornd(bzor |134 (hyd) 
sulfonic acid* w +2) 174 
(anh) 
Q p526|Phenanthridine . . . . |9-Azaphenanthrene. 179.22 |nd (dil al) 106-7 
3,4-Benzoquinoline. 
p527 |—,6-hydroxy-..... 9-Phenanthridone. 195.22 |nd (al, sub) 293-4 
C,3H,NO. See p526 A*! 230 (4.7), 
250 (4.1), 
260 (4.3), 
320 (4.0), 
338 (3.9) 
— |Phenanthrol*...... see Phenanthrene, 
hydroxy-* 
Q p528 |1,7-Phenan- 1,7-Diazaphenanthrene*. 180.22 |pl (anh), nd 78-8.5 
throline m-Phenanthroline. (w +2) (anh) 
65.5 
; (+2w) 
Q p529 1,10-Phenan- 4,5-Diazaphenanthrene*. 180.22 | wh nd (bz), 117 (anh) 
throline o-Phenanthroline. er(w +1) 
p530|4,7-Phenan- 1,8-Diazaphenanthrene*. 180.22 |nd (w) Adit He! 1 177 
throline p-Phenanthroline. 221 (4.6), 
275 (4.5), 
304 (3.8), 
336 (3.6) 
Q p531|—,hydrate........ C,,HsN2.H,0. See p530 ... | 198.23 | wh nd (w) 100-3 
94 
p532|1,7-Phenan- . C,,H7;N30,. See p528...... 225.21 |nd (dilal) fe 
throline, 9-nitro- 
Q p533|9,10-Phenan- 9,10-Phenanthrenequinone*. | 208.23 |og nd (to), 208.5—10 


throquinone 


og-red pl (sub) 
A" 252 (4.5), 
283 (3.0) 


Density 


95 

169'* 
129° 

88-90°! 


1.0263° 


1.00723° 


basis 
86-9? 


1.00607° 
0.94472° 


173*! 1.06012° 


349769 


sub 


>360 


> 300 


sub 100 


> 360 
sub 


1.4053° 


For explanations, symbols and-abbreviations see beginning of table. For structural formulas see end of table 


Cc. 


426 


1.5569'7 | i 


1.55497" | i 


1.55287! | i 
12501179" || i 


Solubility 
Ref. 
other 


E13, 795 
E13, 795 
E13, 795 
E13, 796 


E13, 794 


E13, 862 


E13, 953 


E13, 953 


B9, 706 
E13, 954 


B9, 706 
E13, 955 


B9, 707 


E13, 995 
E13, 995 


E13, 996 


B20, 466 


B21?,79 


B23’, 61 


B23, 227 
B23’, 61 


B23?, 235 
B23?, 236 
E13,911 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
; crystalline Solubility 
No. Synonyms and Formula form, se “k Density Ref. 
specific rotation i other 
and A,,,, (log e) solvents 
9,10-Phenanthroquinone 
p534|—,—.2-bromo-* . . . | C,,H,BrO,. See p533 ...... red-yeier (aa); 9|233—4" "7 | a asta tees tetas © |i-veyeterncte net 6 |...| 6 |sulfs(gr) | E13, 924 


aas’ 
p535| —,—,3-bromo-* .. .| C,,H,BrO,.Seep533...... yend(aa).) M268-9 = |. ARG PRA Fone i Oeee| 8 1SsUlfs E13,925 
(dk br) 
aa 6,s" 
PhNO,, 
chls 
p536|—,2-chloro-*...... C,,H,7ClO,. See p533 ...... 242,66. |yesredind (aa) 9/252=3 | SANSA a ees olism ate Noe bal is ApS baad Ue sulfs E13, 924 
(gr-br) 
aas" 
p537 |—,3-chloro-*...... C,4H,ClO,. See p533 ...... 242.66 |og-ye nd (aa, 2Oe=S | RES Sens vil bone i aemiee.c| 8 pans E13, 925 
bz-al) (246) 
p538 |—,1,2-dihydroxy-* |C,,Hs,0,.Seep533 ........ 240.23 idkredud(acey4d= Mek | See Fiji len che oeures: |... palkpaay E13, 940 
con sulfs 
p539 |—,2,5-dihydroxy-* . |C,,H,0,. See p533 ........ 23 (dk red nd (w) PI400d)) «lscimtan El FeReb Peal ic cw cewete Se | eetelMot ieee | ce alk, sulfs | E13, 941 
p540 | —,2,7-dihydroxy-* . |C,,H,0,. See p533 ........ 523) | dkred or br nda A0Od aa crrarcreiciee | elector rete | eoiatatereteell aiare s | s | 6 |NaOH, E13, 941 
aas 
p541 |—,4,5-dihydroxy-* |C,,H,0,4.Seep533 ........ dk red (al), 100M ee ee ees A's ees Pr Wear Wee Na B87, 508 
nd (w) 
p542 |—,2,5-dinitro-*.... |C,4HsN,0,.Seep533...... 29821 ixediye pr.(aa) 7) 228\ Ge Rae errtete s c/0)| asec \nio'g 5 ot || nie: oerns ata Ue ee | ren ba Sel eee aas E13, 929 
p543 |—,2,7-dinitro-*.... |C,4H;N20,.Seep533...... 298.21 igold yend (aa)"1301—3 OL RPO ate an Jase rele eal SC iret eae Faye (AMON Se E13, 929 
p544 |—,2-hydroxy-* ....|C,,Hs03. See p533 ........ 224.23 |br-red or bk-vt |283(cor) |jsub sd... .. «J eee sinalige of <><] se eZO® E13, 937 
nd (aa) al-KOHs 
(bl) 
p545 |—,3-hydroxy-*....|C,4H,O3. See p533 ........ 224.23 lye-red or red nd|'330d game suO Ue eo seeckisd |\teietce || S48 Sal eai eect oes alk s (red) | E13, 937 
(aa, MeOH, Ac,0s 
sub) 
p546 |—,7-isopropyl- Retenoquinone. 264.33 jognd(chl-al) {197-9 sub = j........]........ i Stije.-| 1 lad,cnly B7, 819 
C,,H,,O,. See p533 
p547 |—,2-nitro-*....... C,4H7NO,. See p533....... 253.22 |yelfornd(aa)\ | 260 ——— ) SR Rer Anes Weds es o |). < alert oi Peres etd |. evawe E13, 927 
p548 |—,1,2,4-tri- GaH Os. C,0-O: See:p533)|:302:29) |red. (Cali) SP die Se Oe reere ore ae |e 2.ece ss6.0 4 |losessie aie cc stone ...]-..].../alk,con |E13,943 
hydroxy-* sulf, 
‘ Pysosé 
p549 |—,2,3,4-tri- C,4HsO;. See p533 ........ 256.23)\red brpw © TISSd  — BURR teen fecelee svc [c.cee eee RISSRIMOR SPR ihate BP a Se E13, 943 
hydroxy-* 
_— see Phenanthrene, amino-* 
2 p550|Phenazine........ Azophenylene............. F ye-red.nd (aa) || B76=% BS 360 Fie chee [iene e ici OF Oe | eS Wares tecade +. . | B23, 223 
AMcOH 248 
(5.10), 350 sh 
(4.03) 
p551 |—,9,10-dihydro- . . . | Hydrazophenylene. - rhlf SF etereaisiem A cain erste sele paxersrecu scat Bate Os Uealhass i) |. tee B23, 209 
C,,Hy,oN2. See p550 (sealed 
tube) 
p552|—,1,4-dihydroxy-, |C,,HsN,0,.Seep550...... i purp (chl) P| i oorckocd kence| pects Joe | PeathoD Oe oor, UE basses [leascc4l|roteeas | avose chl, dil alk,| C50, 358 
di( N-oxide) con sulfs 
p553 |—,1-hydroxy-..... Hemipyocyanine. 1-Phena- | 196.22 |yend (bz, dil 158 eee SUD Ecce ce cict|c oc sereee OR (Ol |laoad es s' |osv B237, 360 
zinol. C;,HgN,0. See p550 MeOH), If dil alk, 
(dil MeOH) con ac, 
4"! 240 (4.2), Pys 
265 (4.7), 
370 (3.9) 
Q p554|—,2-methyl- ......|C,3;HioN2. See p550........ livendorpr Ppl?  SSO0de Pi ivccrcines |liaon vee Viliee el ant CALY B23, 239 
Aa25125\(5:2), lig 6 
364.5 (4.2) 
— |Phenazinol........ see Phenazine, hydroxy- 
a . . |see Ethanol, 2-phenyl-* 
_ ... | see Benzene, (1-amino- 
ethyl)-* 
— see Benzene, (chloro- 
ethyl)-* 
— |Phenetidine....... see Aniline, ethoxy-* 
— |Phenetole......... see Benzene, ethoxy-* 
— |Phenetsal......... see Benzoic acid, 2-hydroxy-, 
4-acetamidopheny] ester 
— |Phenicin.......... see Biquinone, 3,3’- 
dihydroxy-5,5’-dimethyl- 
— ital... 322 see Barbituric acid, 5- 
ethyl-5-phenyl- 
— |Phenocoll......... see Glycine, amide, N’- 
ethoxyphenyl- 
Q p$55|Phenol*....,..... Carbolic acid. Benzenol*. nd A"'218.5 43 181.757 |1.07223§ |1.5509?! v | co fo*|CCh« |B6?,116 
Hydroxybenzene*. (3.78), 266 sh | (fr 41) 70.86'° | 1.05763° chl, CS, s 
(3.18), 271 
(3.28), 276 sh 
(3.16) 
Q p556|—,2-amino-*...... o-Hydroxyaniline. 109.13 |wh rh bipym nd/174 sub 153° 11-3285 Bieeete oe BMY EE Ol iiaotveretn nok B13?, 164 


C.H,NO. See p555 (bz) A” 229 
(3.79), 281 


(3.43) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Mol. 


Synonyms and Formula ae 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log €) 


Density 


Phenol 
2 p557|—,3- * 


—,—,hydro- 
bromide* 

—,—,hydro- 
chloride* 

—,—,hydroiodide . 


—,3-amino-2- 
chloro-* 
—,4-amino-2- 
chloro-* 
—,4-amino-3- 
chloro-* 
—,2-amino-4- 
chloro-5-nitro-* 


—,2-amino-4- 
chloro-6-nitro-* 
—,2-amino-6- 
chloro-4-nitro-* 
—,4-amino-2- 
chloro-6-nitro-* 
—,2-amino-3,5- 


dichloro-* 


—,3-amino-4,6- 
dichloro-* 

—,4-amino-2,5- 
dichloro-* 


—,4-amino-2,6- 
dichloro-* 

—,4-amino-3,5- 
dichloro-* 


—,2-amino-4,6- 
dinitro-* 

—,2-amino-3- 
nitro-* 

—,2-amino-4- 
nitro-* 


—,2-amino-6- 
nitro-* 
—,3-amino-4- 
nitro-* 
—,4-amino-2- 
nitro-* 
—,4-amino-3- 
nitro-* 
—,4(2-amino- 
propyl)-* 


—,2-benzylidene- 
amino- 
—,2-benzyloxy- ... 


—,4{bis(2- 
hydroxyethyl) 
amino]-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 


—,3-benzyloxy- ... 
—,4-benzyloxy- ... 


m-Hydroxyaniline. 
CsH,NO. See p555 
C,H,NO. HBr. See p555.... 


CsH,NO. HCl. See p555.... 
Cs.H,NO. HI. See p555 


p-Hydroxyaniline. 
CsH,NO. See p555 


CeHe6CINO. See p555....... 
C.HeCINO. See p555....... 
C.H.CINO. Seep555....... 
CeH.-CINO. See p555....... 
C.sH.CINO. See p555....... 


C.HsCIN,O;. See p555 


C.H;CIN,O,. See p555 


CeH;CIN,O,. See p555 


C.H;CIN,O3;. See p555 


C.H;Br,NO. See p555...... 


C.H;Br,NO. See p555...... 
C.H;Br,NO. See p555...... 


C.H;Cl,NO. See p555...... 178.02 


BOG or 178.02 


CsH;Cl,NO. See p555 


C.HsCl,NO. See p555 178.02 


CsHsCl,NO. See p555 178.02 


CsHsCl,NO. See p555...... 178.02 


Picramic acid. CsH,;N;0;. 
See p555 
C.H,N203. See p555 


CsH6N203. See p555 


CoH6N203. See p555....... 


C.HeN203. See p555 


C.H.N,203. See p555 154.13 


C.H.N,20; 154.13 


- See p555 


C,H ,3NO. See p555 151.21 


see Amine, diphenyl, 
hydroxy- 


C,3;H,,NO. See p555 197.24 


Pyrocatecho!l monobenzy] 
ether. C,,H,,0,. See p555 
Resorcinol monobenzy] ether. 200.24 

C,3H,0,. See p555 
Hydroquinone monobenzyl 


200.24 


200.24 


ether. C,,H,,0,. See p555 
N-p-Phenoldiethanolamine. 
CyoH,5NO3,. See p555 


197.24 


pr (to) 4? INHCI 
270 (326) 
pr(w) 


pr (w) 


pr (w) 
wh pl (w) 
A* 229 (3.78), 
294 (3.30) 
nd (aq 
NaHSO;) 
nd (al), pr 
(dil al) 


nd (al, eth, w) 
nd (dil 
NaHSO,) 


yend 4” 
285 (3.29) 


nd (lig) 

ye nd (dil al) 
nd (al, bz) 

A™ 315 (3.51) 

nd (bz, w) 

ye br pr (w) 
cr (bz) 

nd or If (w, 


bz) 
nd (w, bz) 


dk red nd (al), 
pr (chl) 
red nd (w) 


og pr(+w) 


red nd (dil al) 

og nd (w) 

dk red pl or nd 
(w, al) 


dk red pr (eth) 


cr (bz) 


If (al) 4" 251 
(4.1), 345 (3.8) 


er (CCl) 
pl (w) 


cr (w or dil 
Na,CO,) 


C-428 


Solubility 
other 


6 | alkstos’ 


chlis 


CHL, coate 
AcOEts 


Ref. 


B13?, 209 
B13, 403 
B13, 403 
B13, 403 
B13?, 220 
B13?, 182 
B13?, 184 
B13, 420 
B13?, 272 
B13?, 273 


B13?, 196 


B13?, 196 
B13?, 195 
B13, 524 

B13?, 187 
B13?, 188 
B13?, 280 
B13?, 185 


B13", 135 


B13?, 274 


B13?, 274 


B13?, 276 


B13?, 196 
B13',191 


B13?, 192 


B13', 122 
B13", 136 
B13?, 839 
B13', 186 
B13', 251 


B13', 112 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, mp bp. Density No Ref. 
wt. specific rotation Cc c | other 
and 2,,., (log «) w | al} eth) ace} bz} solvents 
Phenol 
Q p592|—,2-bromo-*...... C.oHsBrO. See p555........ 173.02 | A*'214sh (3.93),| 5.6 194-576 | 1.49242 |1.589279 | 5 | s |} s |...|...Jalks B6°, 735 
275.5 (3.44), S75ne 
281 sh (3.87) 
Q p593|—,3-bromo-*...... C.H;BrO. See p555........ 173.02 | If A°” 210 (3.88), | 33 236.5 ee dae me scteeoll ters euenrgegs Oo VV ore) CH B6°, 738 
272 (3.36), 135-4014 alk s 
279 (3.35) 
Q p594|—,4-bromo-*...... CoHsBrO. See p555........ 173.02 | tetr 4° 224 66.4 238 1.84035 Nees S_ | Vv) |v. hae lle | Chis B6°, 739 
(4.0), 279.5 118.2'! 
(3.22), 287 
(3.18) 
p595 | —,3-bromo-5- C.H,4BrCloO. See p555...... 207.46 |nd (peth) 70 256-00) 291 ererazereraherail stershete eters eyes | eS all cevairs || anaey ...|10% alk, | B6?, 187 
chloro-* aas 
Q p596 | —,4-bromo-2- C.H,BrClo. See p555...... 207.46 |nd (lig, bz,aa) |50—-1 233—4 00 617070 (1 5859-° Vel aM Ve val ow | tO'V. B6°, 750 
chloro-* 127 lig 5" 
30'2 
p597 | —,3-bromo-2,4- C.H3BrN,0,. See p555..... 263.02 |pa ye nd (w) ik Cee Met gies ty peeked Bom er iatroiee MV ictcte tM tee tell aoa's |e ere ata ctere B6?, 249 
dinitro-* ; 
p598 | —,3-bromo-2,6- C.H3BrN,0;. See p555..... 263.02 |nd (peth) TED ic | vv lhS erates dyed deter e eral ae irae 2am Oo ASH Sel |le ae ae | Onv B6?, 250 
dinitro-* 
p599 | —,4-bromo-2,6- C.H3BrN,0;. See p555..... 263.02 | pa ye nd (w), 78 SEC ee a har Matcha Nis ahaa ns 5 |s |v ]...] v |chlvaas" | B6?, 872 
dinitro-* nd (al), pr (aa) oy lig 6 
p600|—,5-bromo-2,4- | C;H3BrN,O;. See p555..... 263.02 | pr (al, eth) 92 a eee. eee lett Sf evelecvillceee ane con B6?, 871 
dinitro-* HNO;s 
p601 | —,6-bromo-2,4- C;H3BrN,0,.Seep555..... 263.02 |pa yecr (al), pr | 118-9 SUD ED S iiiereretarsratals:[istaietaterters ONS" va. Vv Liss B6°, 871 
dinitro-* (eth), col 
nd (w, al) 
p602 | —,2-bromo-3- C.H,BrNO;. Seep555 ..... 218.01 |payend (HCl) | 147-8 SUGMEE OS ML etc sista teiitemrrrcanee a Wes toe. CS, B6, 244 
nitro-* ot lig 6 
p603 | —,2-bromo-4- C.H,BrNO;.Seep555 ..... 218.01 |cr (to, w), nd V4 NT Serecererete eliiiccerecsicte on ti cies i ore Oe ARV eV liste leavers CCh,, B6°, 845 
nitro-* (chl, eth, dil al) chls 
Q p604 |—,2-bromo-5- CsH,BrNO .Seep555..... 218.01 |pa ye nd (w), T29=30F Oh tereretace toe) ve ereikece Patsraeuscw eve 6} vivis]-s jossligé B6?, 234 
nitro-* cr (peth) (124) 
p605 |—,2-bromo-6- CsH,BrNO3. See p555 ..... 218-01; |payend (chi; > | GSie rerio ke eters tne) | <essats clese a ees AAS B6°, 844 
nitro-* al) 
p606 | —,3-bromo-2- CsH,BrNO;. See p555 ..... 218.01 |yend (peth), 6557) Sy asitatnta fs arxarcata.|lcratietosiars Hd aa a) cr AN ee ICES alks B6°, 842 
nitro-* col nd (+w) (anh) lig 5, v" 
35 (hyd) 
p607 | —,3-bromo-4- C.H,BrNO;.Seep555..... 218.01 | pa ye nd (bz, 129-30) Sele cctpertre al a xrevereraers \|tsvorssisia’s ai] evar Vie Velle ait S| ligis® B67, 234 
nitro-* peth) vt 
p608 | —,3-bromo-5- C.H,BrNO;. See p555 ..... 218.01 |cr(w) 4S Witeceeresrece lis wera ate’ Pa .cpetiaauaue Cain Pea eS) eee B6?, 233 
nitro-* s* 
p609 | —,4-bromo-2- CsH,BrNO;3.Seep555 ..... 218.01 |yend or If (al), |92 Ot adil) Seed Seer nena i s | v |...| v |chlv B6°*, 842 
nitro-* pr (eth) lig 6 
p610|—,4-bromo-3- C.H,BrNO3.Seep555..... 218.01 | ye nd (w) WAT Nites c faites siete cleo ristcstees Tesh ae etS. aca Sia aemeeren nee B6°, 845 
nitro-* 5" 
p611 |—,5-bromo-2- C.H,BrNO;. See p555 ..... Z18:Olh ve pror nd (lig)'|44.0 ee Oemietis cee |\c ateste ysis of ltvie actos cere Se Vays dicate lise SS B6°, 844 
nitro-* 
p612|—,2-butoxy-* ..... Pyrocatechol monobutyl 166.225 \ectarerarets) ostate.s.01|opclaeieierere 2314 PO262o0 5 PES 13254 ee lee cll ercralllcevateilh srerei haere ciale tance B6, 772 
ether. C,9H,40,. See p555 159°° 
— |—,butyl-* ........ see Benzene, butyl- 
(hydroxy)-* 
Q p613|—,2-chloro-*...... CsH,ClO. Seep555.....-... 128.56 | 4"'216(3.81), |9.0 11749 2t 11263450 WSS 2420 cou Sa Seille ste! Vaillecireleeleree B6°, 671 
274.5 (3.37), 56.4'° 
280 sh (3.30) 
Q p614|—,3-chloro-*...... CeH;ClO. See p555........ 128.56 |nd A° 216 33 (35-6) |2147°° 268259 5565 ec Om ES Selita lc Vall tteretarecin ce B6°, 681 
(3.81), 272 s* 
(3.31), 279 
(3.30) 
2 p615|—,4-chloro-*...... C.H,GIO! Seep555 .....2-. 128.56 |nd A°” 224 43.2-3.7 |219.75 1.26513° |1.5579*° || 1 Voi feed Volalks B6?, 684 
(3.94), 279 (217) 
(3.27), 287 | phil 
(3.23) 
p616 | —,4-chloro-2,3- CsH;CIN,O;.Seep555..... 218.55 |pr HP) Gl @ctekeinnel Retr all (Cecre nae OP 8) valiant) \ichl's B6?, 248 
dinitro-* 
p617|—.5-chloro-2,4- C.H3CIN,O;. See p555..... 218.55 |nd (al, peth) ee Oe ON een pee 1574225 © Iiisresticeiae oe) Meal al bai chls B6?, 247 
dinitro-* ve peth s* 
2Q p618 | —,2-chloro-4- C.H,CINO . See p555...... L735 Sup why Tid (ws SOLE Eine Revels, sfersenco lls tsrayevatery cyayerorocece’s Bras | Salter eonichi's B6°, 839 
nitro-* al) 4°-1N He! 
240 (4.11), 
317 (3.93) 
p619|—,2-chloro-5- C.H,CINO,. See p555...... 173.55 |ye nd or pr P12 We Rieter cies lecrttcsates Iiteces sole bal leepted fess] Lev BY | Vametee sees B6°, 838 
nitro-* (w), rosettes 
(bz) 
Q p620|—,4-chloro-2- CsH,4CINO;. See p555...... 173.55 | ye mel pr (al) SS—9 (87)! coeqcison nts} |lataleiererateie.|| bes ve o,a) oy i f © slate lev sone B6*, 834 
nitro-* v 
Q p621|—,5-chloro-2- CsH,CINO;. See p555...... 173.55 |yeprornd(w) |41 Subs WE | eacare wre atmia gaia OS ecSialrarete ert [acs B6°, 836 
nitro-* 
p622| —,2,4-diamino-*. ..| CsHsN,0. See p555........ 124.14 |if TREATS Al aed] oaeches bag] (Shee ory eee s | 6]|s]|...]ac,alks |B132,308 
chl, lig 6 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt. 


Color, 
crystalline Ae 
form, °C 


specific rotation 
and A,,,, (log e) 


Solubility 


other 
ace solvents 


Density Np 


Phenol 


Q p623|—,—,dihydro- 
chloride* 


p624|—,2,5-diamino-*.. . 
p625|—,3,4-diamino-*. . . 
p626| —,3,5-diamino-*. . . 


Q p627|—,2,4-dibromo-* .. 


p628 | —,2,6-dibromo-* . . 


Q p629 | —,2,6-dibromo-4- 


Q p630|—,2,3-dichloro-*.. . 


Q p631|—,2,4-dichloro-*. . . 


Q p632 |—,2,5-dichloro-*.. . 


Q p633 |—,2,6-dichloro-*.. . 


Q p634|—,3,4-dichloro-*.. . 


Q p635|—,3,5-dichloro-*.. . 


Q p637 |—,2,6-dichloro-4- 
nitro-* 


Q p638 |—,3(diethyl- 
amino)-* 


Amidol. 
C,.H,N,0. 2HCI. See p555 . 


C.HsN,0. See p555........ 


G5H,N,O. Seep555........ 
C.eHsN,O. See p555.......... 


CsH,Br,0. See p555 ......- 


C.H,Br,0. See p555 ....... 


CsH3Br,NO 3. See p555..... 


G¢H,Gl,O. See p555. 0: .... 


C.H,Cl,0. See p555 ....... 
CoH, GljOV See paso in aes 


C,H,CI1,0. See p555 ....... 
C5H,CLO.'SeepS5S 22... . 


C,H,Cl,0. See p555 ....... 


CioH,5NO. See p555....... 


124.15 


C.H3Cl,NO3. See p555..... 208.00 


p639 | —,2,4-diiodo-* ....|C;H4I,0. See p555......... 345.91 
p640 | —,2,3-dimeth- Pyrogallol |,2-dimethyl ether.| 154.17 
oxy-* CsH 1003. See p555 
p641 | —,2,6-dimeth- Pyrogallol 1,3-dimethyl ether.| 154.17 
oxy-* CsH 1903. See p555 
Q p642 |—,3,5-dimeth- Phloroglucinol dimethyl 154.17 
oxy-* ether. CgH, 903. See p555 
— |—,dimethyl-* ..... see Benzene, dimethyl- 
(hydroxy)-* 
Q p643 | —,3(dimethyl- CyH,,NO. See p555........ 137.18 
amino)-* 
p644| —,2,3-dinitro-*....|C;H,N,O;. Seep555....... 184.11 


2 p645| —,2,4-dinitro-*. ... 


2 p646|—,2,5-dinitro-*.... 


Q p647 | —,2,6-dinitro-*. . . 


p648 | —,3,4-dinitro-*. . . 


p649 


—,3,5-dinitro-* . . . 


CeH4N20s. See p555....... 


CoH4N205. See p555....... 


-|CeH4N,05. See p555....... 


- | CesH4N205. See p555....... 
-|C,H,N,0,. See p555....... 


Sere Guaethol. Pyrocatechol 


monoethy!l ether. 
CyH,00.. See p555 
m-Hydroxyphenetole. 
Resorcinol monoethyl 
ether. CsH,0,. See p555 


Daa p-Hydroxyphenetole. 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Hydroquinone monoethy1 
ether. CsH;.0,. See p555 


184.11 


184.11 


184.11 


184.11 
184.11 


138.17 


138.17 


138.17 


nd Ares? 230—40d 
235 sh (3.6), 
280 (3.3) 
nd 68 
nd 170-2 
ndorpr(chl) | 168-70 


nd (peth) 40 


nd (w) 
J0-1N NaOH 
367.5 (3.57) 
pa ye pr or lf 145-6 
(al) 


cr (lig, bz) 
7° IN HCI 277 
(3.52), 280 
(3.30), 283 
(3.29) 

hex nd (bz) 45 
JOIN NaOH 304 
(3.50) 

pr (bz, peth) 59 
2° IN HCI 280 
(3.41) 

nd (peth) 68-9 
4° 1N NaOH 238 
(3.85), 301 
(3.71) 

nd (bz-peth) 68 
7° IN NaOH 244 
(4.12), 302 


(3.51) 

pr (peth) 68 
4*' 220 (3.86), 
278 (3.23) 

brnd(w) 127d 


An? 285 (3.81) | (exp 


nd (w) 72-3 
mcl pr (w) 56-7 
jb EXT BS 
(3.04) 
cr (bz-lig) 36-8 


nd (lig) A°¥252 |87 
(4.11), 294 
(3.50) 

ye nd (w) 144-5 


pa ye pl or If (w)| 115-6 
AASOE 260 (113) 
(3.91), 280 
(3.76) 

ye mel prornd | 108 
(dil al, w, lig) 
A*Y 360 (3.5), 
465 (2.5) 

pa ye rhnd or If | 63-4 

(dil al) 


tcl nd (w) 134 


If (w) 126.1 


YC) © | isretesia.c, «3 


pr or If (w) 66-7 


C-430 


d>144 


21078 
145— 


7110 
PAG aes 


219- 


20749 


80—S* 


253.5107 


265-87° 
152-3" 


246-7 
11754 


246-7 


1.6817° 


1.68374 


Ref. 


B13?, 308 


B13?, 312 
B13', 210 
B13, 567 


B6?, 188 


B6?, 189 


B6?, 234 


B6*, 699 


B6*, 699 


B6*, 712 


B6*, 713 


B6*, 715 


B6*, 715 
B6*, 841 
B13?, 212 
B6°, 786 
B6, 1081 


B6?, 1065 


B67, 1078 


B13’, 211 


B6*, 854 


B6°, 854 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS oH 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form, 
Wt. |specific rotation 
and A,,,, (log e) 
Phenol 
— |—-.ethyl-* ........ see Benzene, ethyl- 
(hydroxy)- 
p653|—,2(ethyl- CaHi,NO. Seep555........ 137.18 | pl (bz) 
amino)-* 
p654| —,3(ethyl- Go NONSeeps55..-. 2 137.18 | cr (bz-peth) 
amino)-* 
p655| —,4(ethyl- C,H,,NO. See p555........ 137.18 |nd (w) 
amino)-* 
p655' | —,4(heptyloxy)-* ..| Hydroquinone monoheptyl! | 208.30 | cr (lig) 
ether. C,;H290,. See p555 
p655? | —,4(hexyloxy)-*.. .| Hydroquinone monohexyl 194.28 | cr (lig) 
ether. C,,H,,0,. See p555 
p656|—,2-iodo-* ....... CoH IO: See p555°. 25. ..+)% 220.01 |nd 4° 218 
(3.97), 229 
(3.81), 274 
(3.48), 281.5 
(3.45) 
p657| —,3-iodo-* ....... CEH. 1OwSee pS55 a. 6. scan 220.01 |nd (lig) A” 
277 (3.26), 
A*'* 297 (3.45) 
Q p658|—,4-iodo-* ....... GeHIOUSee p5SS acc adeno 220.01 |nd (w or sub) A°” 
230.5 (4.18), 
ZT aot 
279.5 (3.16), 
288 (3.04) 
p659| —,2-mercapto-* . ..| Monothiopyrocatechol. 126.18 joil 
C.HeOS. See p555 
p660|—,3-mercapto-* . . . | Monothioresorcinol. 126.18 |cr 
C.H,OS. See p555 
p661 | —,4-mercapto-* .. . | Monothiohydroquinone. 126.18 |cr A"! 255 (4.04) 
CsH.OS. See p555 
Q p662 |—,2-methoxy-*. . . . | Pyrocatechol monomethyl 124.15 |hex pr A" 
ether. Guaiacol. C,;H,O,. 274 (3.41) 
See p555 
p663 |—,—-,acetate...... CyH1903- See p555 ........ VOGT Sa hace slotete sic:< 
2 p664 | —,3-methoxy-*. . . . | m-Hydroxyanisole. 124.15 | A°” 220 (3.73), 
Resorcinol monomethyl 271.5 (3.22), 
ether. C,H,O,. See p555 278 (3.19) 
Q p665 |—,4-methoxy-*....|Hydroquinone monomethyl |124.15 |pl(w) A°” 
ether. 4-Hydroxyanisole. 224 (3.85), 
C,H,0,. See p555 288 (3.50), 
298 (3.37) 
p666 |—,2-methoxy-3- 6-Nitroguaiacol. 169.14 | yesh rh pr 
nitro-* C,H,NO,. See p555 (CS,, peth) 
p667 | —,2-methoxy-4- 5-Nitroguaiacol. 169.14 |ye nd (w) 
nitro-* C,H,NO,. See p555 
p668 | —,2-methoxy-5- 4-Nitroguaiacol. 169.14 |pa ye nd (w) 
nitro-* C,H,NO,. See p555 
p669 | —,2-methoxy-6- 3-Nitroguaiacol. 169.14 |og-ye nd (sub) 
nitro-* C,H,NO,. See p555 
p670 |—,3-methoxy-4- C,H,NO,. See p555........ 169.14 |yend (al) 2" 
nitro-* 329.5 (3.98) 
p671 |—,3-methoxy-5- C,H,NO,. See p555........ 169.14 |yecr (al) 
nitro-* 
p672 |—,4-methoxy-2- C,H,NO,. See p555........ 169.14 }og ye nd or mel 
nitro-* cr (al, lig) 
p673 |—,4-methoxy-3- C,H,NO,. See p555........ 169.14 |pa ye nd (w), 
nitro-* cr (bz) 
p674 |—,5-methoxy-2- C,H,NO,. See p555........ 169.14 | yesh nd (al) 
nitro-* 
— |—,methyl-*....... see Toluene, hydroxy- 
p675 |—,2(methyl- CSHeNO. See p555......... 123.16 |pl (bz-peth) 
amino)-* 
Q p676 |—,4(methyl- Metol. Photol. Pictol. 344.39 |wh nd (w) 
amino)-, sulfate* 2(C,;H,NO). H,SO,. 
See p555 
p677 |—,4(methyl- CjH,N,0;. See p555....... 168.15 |dk red-br nd 
amino)-2-nitro-* (al) 
p678 |—,4(2-methyl- C,oH,;NO. See p555....... 165.24 |cr (MeOH) 
aminopropyl)-* 
Q p679 |—,2-nitro-*....... Cs5H;NO;.Seep555........ 139.11 |yend or pr 
(eth, al) 2” 
230 (3.57), 
276 (3.80), 
346 (3.48) 


p. b. 
7c °C 
U1I3=4- Slee etclliavecraaiar, 
62 176 ee ete te 
1435 
1p 0S? Sa beg RO a | romero ac BE 
(104) 
CORN NAA th ate 
BT Mare atate ll stele a s:s 
43 186—7'©° | 1.87578° 
91-2? 
118 > eel Ae Nee ee 
93-4 138— 85732 
‘| 405d 
5-6 216-775! | 1.23738 
88-908 
16-7 T6825 Wl Acces 
29-30 166-845 | 1.12852° 
133-71! 
32 205.057°°| 1.12872! 
(fr 28.65)| 106.52* 
Div iwi dee 123-413 | 1.128535 
(1077?) 
<i FeO DASE Soe exciaie Sues 
14425 
57 (66) eX ete ye Seine 
PAS ee Oeics | veer ac 
MOS HO Wilevarsce adie srsseie ein 
TOR eres Mls. oie seh 
62 SUDi en catenins 
ME ney Keictorce on) | ERIC Ie 
bE ed RE Rae | inert 
SO(RS) ss. Werte s abl ealegises « 
S800 es insyeellliscyae eps 
OF Brae Mtoreit: flac acy 
DG MN cerarire ir dl nyc 
PUAN S| states es) ab Vlas eraieteacs 
We Be” Goats | Reracrenricte 
|e wl Soeeeeecaences | Protecichctene 
45.3-5.7 |2167°° 1.485'* 
96.4— 1.29424° 
(gio 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-431 


1.510175 


1.5429?° 


1510/22 


1.5520?° 


1.57237" 


ee | 


v| 6 Be 
s|s s 
Som | cS atoll ore 
viv 
s|s 
viv ante 
s 
s 
kara | cared Baers 
sills 
co | 00 
ooh | Gol | heal gee 
viv s 
Vv 
viv 
Sig || cSa [tener [res 
Sil ceed (ee. fl oes 
Chal eres eae 3 st 
s 
sh 
s' ft) 
vi 
yell Roni Keres 
s s 
84 lara ateat |e 
Sd atetallicrtn tere 
sees 
Vivi |v 


ih other 
GD els solvents 


.|alks 


-| OSV 


alk, con 

sulfs 
alk, 

con sulfs 


-| OSV 


chis 


alk s (red) 


.|dilacv 
MeOH s* 


chl, Py v 
alk, to, 
CS,s 


B13, 364 
B13, 408 
B13, 443 
Am 54, 
298 
Am 54, 


298 
B6°, 768 


B6?,771 


B6?, 774 


B6, 793 


B67, 827 


B6', 419 


B67, 776 


B6?, 783 


B6, 813 


B6, 843 


B6?, 789 
B6?, 790 
B67, 790 
B67, 789 
B6?, 822 
B6, 825 

B6?, 849 
B6?, 848 


B6?, 822 


B13, 362 


B13, 441 


B13', 186 


C43, 
1741 
B6°, 794 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubility 


Synonyms and Formula 


Mol. 
wt. 


Color. 
crystalline 
form, 
specific rotation 
and A,,., (log £) 


Q p683 |—,pentabromo-*.. . 


Q p684|—,pentachloro-*. . . 


p685 |—,2-propoxy-*.... 
p686 |—,3-propoxy-*.... 
p687 |—,4-propoxy-*.... 


p689 |—,2,3,4,6-tetra- 


p690 |—,2,3,4,5-tetra- 


chloro-* 


p691 |—,2,3,4,6-tetra- 
chloro-* 


p692 |—,2,3,5,6-tetra- 
chloro-* 

p693 |—,2,3,4,6-tetra- 
nitro-* 


p694 |—,2,4,6-tri- 
amino-* 
p695 |—,2,3,5-tri- 


bromo-* 


p696 |—,2,4,5-tri- 
bromo-* 
Q p697 |—,2,4,6-tri- 


bromo- 
p698 | —,3,4,5-tri- 
bromo-* 


p699 |—,2,3,4-tri- 
chloro-* 

—,2,3,5-tri- 
chloro-* 


p700 


p701 |—,2,3,6-tri- 
chloro-* 


Q p702 |—,2,4,5-tri- 


chloro-* 


Q p703 |—,2,4,6-tri- 
chloro-* 


p704 |—.,3,4,5-tri- 


chloro-* 


p705 |—,2,3,5-triiodo-* .. 


For explanations, 


1,4-Benzoquinone monoxime 
CsHsNO,. See p555 


.. |Hydroquinone monooctyl 


ether. C,,H,,0,. See p555 
C.HBr,O. See p555 


CsHC1;0. See p555 


Pyrocatechol monopropyl 
ether. C,H,,0,. See p555 
Resorcinol monopropyl ether 
CoH 202. See p555 
Hydroquinone monopropyl 
ether. CgH,,0,. See p555 
see Benzene, hydroxy- 
(propyl)-* 
Selenylbenzene. 
CsH;SeH 


C,H,Br40 See p555 


C.H2Cl,O. See p555 


Ce6H,Cl,O. See p555 


CsH,Cl,O. See p555 


Co.H2N,40.. See p555 


CsH.N;30. See p555 


C.H3Br30. See p555 


C,.H3Br30. See p555 


Bromol. C,H;Br,0. See p555 
C,H3Br30. See p555 


CeH3Cl,0. See p555 


C.H3Cl,0. See p555 


C.H3Cl,0. See p555 


CsH3Cl,0. See p555 


C.H;3Cl,0. See p555 


C.H3Cl,0. See p555 


CsH31;0. See p555......... 


139.11 


123.11 


222.33 


152.20 


152.20 


330.82 


330.82 


ye mel (aq HCl, 
eth) 1228 
(3.88), 272 
(3.77), 328 
(3.29) 

ye mcl pr (to) 
{MeOH 3 10 
(4.00) 

pa yerh nd 
(ace, bz) 
AMeou 303 
(4.09) 

cr (lig) 


mcl pr (aa), 
nd (al, CS) 
mcl pr 
(al + 1w), 
nd (bz) A" 
300.5 (3.4), 
308 (3.4) 


cr (w, al) 


cr (w, lig, al) 


A*'241 (3.94), 
270 sh (3.35), 
320-350 
(3.67) 

nd (al, aa) 


nd (peth, sub) 


nd (lig, aa) 


If (lig) 


It ye nd (chl) 


nd (al), pr (bz), 
cr (aa +1) 

tcl (bz-lig) 
JO-1N NaOH 246 
(3.85), 309 
(3.45) 

nd (sub, bz, lig) 


nd (al) JOIN Hcl 
280 (3.28), 
290 (3.28) 

nd (dil al, lig) 
J0-1N Hcl 280 
(3.28), 289 
(3.29) 

nd (al, peth) 
QO0-1N NaOH 
244 (3.95), 
310 (3.62) 

th nd (aa) 
JO-1N NaOH 
244 (3.95), 
311 (3.69) 

nd (lig) 
JO-1N NaOH 204 
(4.03), 307 
(3.70) 

nd (peth, 
bz-lig) 


68-70.5 


symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-432 


114.9-5.6 |279d 


Density 
other 
aco solvents 


1947° 1.27975°° 


1.4797° 


309-1075) 1.9783? 
d 


228-97° | 1.052375 


183.67°° |1.4865'* 


282-907° 


2467°° 1.490135 


271-7746 


Ref. 


B6°, 805 


B6°, 811 


B67, 205 
B7?, 574 


|Am 54, 


298 
B6*, 766 


B6°, 731 


Am 54, 
1204 

Am 53, 
3397 

Am 54, 
298 


B6*, 766 


B6°, 766 


B6*, 729 


B6°, 729 


B6°, 730 
B6°*, 973 
B13?, 317 
B6?, 192 
B67, 192 


B6, 203 
B67, 195 


B6°,716 


B6°, 716 


B6°, 716 


B6°,717 


B6°, 722 


B6?, 729 


B6, 211 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 


specific rotation 
and A,,,, (log e) 


Density 


| Phenol 
p706| —,2,4,6-triiodo-* ..| CcH31,0. See p555......... nd (dil al) 4" 
295 (3.51) 
p707|—,2,3,6-tri- C.H3N30,. See p555....... 229.11 | yend (w) 
nitro-* 
p708 | —,2,4,5-trinitro-*..|C;H3;N;0,. See p555....... 229.11 | whnd (w, dil 
al) 
Q p709 | —,2,4,6-trinitro-* . . | Picric acid. C;H;N3;0,. 229.11 | ye lf (w), pr 122-3 
See p555 (eth), pl (al), 
col cr (lig) 
A" 360 (4.20) 
Q p710| Phenolphthalein . . . | 2,2-Bis(p-hydroxyphenyl) 318.33 |whrhnd 262-3 
phthalide. Apikoat'SS0 
(3.90) 
Q p711|—,3’,3”,5’,5”- CoH ,oBr40,. See p710..... 633.94 |nd(al,eth,aa) | 295-7 
tetrabromo- 
p712|—,3’,3”,5S’,S”- CroH9Cl,O,. See p710..... 456.11 |cr (bz, aa) 225 
tetrachloro- ; 
Q p713|—,3’,3”,5’,5”- Iodophen. Nosophen. 821.92 |amor 2771-9d 
tetraiodo- CyoH 101404. See p710 
D214 Phenolphtha lint? 4..\|s.g srt. ss elle soa shewiagusre acs 320.35 | nd (w) 229-32 
(225) 
Q p715| Phenolsulfon- Phenol redifgaters cieiiviseteoyer 354.37 |dk redndor pl | >300 
phthalein 
Q p716| Phenothiazine..... Thiodiphenylamine. ....... 199.28 | ye pr (al), yelf | 185.5—9 
or pl (to) 
AMcOH 254 
(4.5), 285 
(3.1), 318 
(3.6) 
p717|—,2,8-dinitro-, C,2H,N305S. Seep716..... 305.27 |ye-red If (aa), |d 
5-oxide pr (PhNH,) 
p718 |—,10(2-diethyl- C,sH22N.S. See p716....... 298-46) yeOul es Pl Anders sic 
aminoethyl)- 
p719|—,10(2-dimethyl- Phenergan base. Prometha- |284.43]............. 60 (55) 
aminopropyl)- zine. C,,H2 N.S. See p716 : 
p720|—,—, hydrochloride] C,;H29N.S. HCl. See p716 . . | 320.89 | 4249 230-2 
Q p721|—,10-phenyl- ..... C,sH,3NS. Seep716....... 275.38 | ye pr (al) 89-90 
C722) Ehenoxanthin re crepes |v sic asda stoves ahesisiseie evetee 200.27 |nd, cr (MeOH) | 59-60 
p723| Phenoxazine ...... Dibenzoxazine s-- 4. 183.21 | If (dil al, bz) 156 
— |Phenoxytol....... see Ethanol, 2-phenoxy-* 
Q p724| Phenylalanine (D). . | /-«-Aminohydrocinnamic acid.165.19 | nd or pr (w), 283d 
/-B-Phenyl-a- [a]2° —69.5 
aminopropionic acid. (w) A* 
C.H;CH,CH(NH,)CO,H 242 (1.88), 
257 (2.25), 
267 (1.91) 
Qpi25|—(DLE) se ae CsH;CH,CH(NH,)CO H ..| 165.19 | red-br If (aq al), 284-8d 
pr or nd (w) (271-3) 
A” 242 (1.88), 
257 (2.25), 
267 (1.91) 
£2726] Se ne sexs seieresoee C,;H;CH,CH(NH,)CO3H . .| 165.19 | pr (w), [a]}* 283-4d 
+70 (w) A” 
242 (1.88), 
2.57 (2.25), 
267 (1.91) 
p727| —,N-acetyl-(d, +) .| CsSH;CH,CH(NHCOCH;)CO,H cr (w), [«]3° 172 
| 207.23 | —50.9 A” 
260 (2.3) 
p728|—,—(dl) ......... CsHsCH,CH(NHCOCH;)CO,H nd or pl(w), 152.5-3 
207.23 | hex tab (ace) 
A” 260 (2.3) 
p729|—,—(, —) ....... C,H;CH,CH(NHCOCH;)CO,H [a]3° +51.4 172 
207.23 | A* 260 (2.3), 
— |Phenylenediamine. . | see Benzene, diamino-* 
— |Phenylglycidol ....| see 1-Propanol,2,3-epoxy- 
3-phenyl-* 
— |Phenylglycine..... see Acetic acid, amino- 
(phenyl)-* 
— |Phenylisocyanide . . | see Benzene, isocyano-* 
— |Phloramin........ see Benzene, 1-amino- 
3,5-dihydroxy-* 
Q p730| Phioretin......... Dihydronaringenin. nd (dil al), 


CisH 140s Z 


cr (dil ace) 


17 Eka Hebe ia 
29049 
(sub 
130') 


CB NAC an || Seren ar 
183-47 
(LP pte |heseeec Fic 


iat aca. 
295 


sub par di) ........ 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-433 


1.600 


Solubility 


é* 


én 


eth! ace| bz 


s 
sal) “Vv: 
S| vuallas 
yr 
Ss jow lia 
Vv 
s|v 
i 
i é é 
Sacveol 
Si Las 
Vv s" 


other 
solvents 


aav 


aa, 
MeOH, 
Pys 
chi s" 
Pyv 
chl, tos 
CS, 6 
pethi 


.jalks 


aas* 
PhNO,s 
aa s' 


.|chl 6 


.| NaOH s 


KOHs 
chli 
aa s" 
lig 6 
CCl, i 


.|PhNO, s* 


os 6 


.| dil HCls 


.| dil HClv 


chls 


.| con sulfs 
.|osv 


con sulfs 
chl, 

aav 

con sulf, 

ligs 


alk s 
dilac 6 
osi 


Ref. 


B6°, 789 


B6, 265 
B6?, 253 


B6*, 873 


B18, 143 


B18?, 124 
B18?, 123 
B18?, 119 
B10?, 322 
B19?, 102 


B27, 63 


B27', 229 
Am 66, 
888 
C42, 575 
C42, 575 


B27, 227 
B192, 33 


B27', 223 


B14’, 297 


B14’, 299 


B14’, 296 


B14’, 297 


B14’, 302 


B14?, 298 


B8?, 542 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline b 
No Name Synonyms and Formula Mol. form, fee as Density 
Wt. |specific rotation 
and A,,,, (log ¢) 
Phlorhizin 
p731| Phlorhizin, Asebotin. Asebotoside. 472.45 | nd (w) 108 (+2w).......- 1.4298 
dihydrate C,,H24010-2H,0 [«]3°-S2 170d 
(96 % al) (anh) 
— |Phloroglucinol.... . see Benzene, 
1,3,5-trihydroxy-* 
— }|Phlorol........... see Benzene, 
1-ethyl-2-hydroxy-* 
==) | PROTONC sass /< sieto see 2,5-Heptadiene-4-one, 
2,6-dimethyl-* 
p732|Phosgene......... Carbonic acid dichloride. 98.92 | A8* 295, 297, —118 ToGo males Silas 
Carbonyl chloride. 298 ( —127.76) 
Chloroformy!l chloride. 
Cc1,CO. 
p733|—,thio- .......... Thiocarbonyl chloride.SCCI,)114.98 |red sf. ws se ee 73 1.508'5 
p734| Phosphine, bis- (ERG) PH ae accents 169.99 |spontaneously | —137 a eee ae 
(trifluoro- inflam 
methyl)- 
p735|—.,bis(trifluoro- (FON) 4G Woche ocadcoud: OF 204.44 |spontaneously |.,...... ns ee | Pvaeseeceter t= 
methy])chloro- inflam 
p736|—.,bis(trifluoro- URS CP ON ores eraser sreaiaiale 195.00 |spontaneously |........ OSS) Mall omnis noes 
methyl)cyano- inflam 
p737|—,bis(trifluoro- (EEG) ai larrcuxtetric reteie sts 7A ee Tl ters ARIES ctl Poke ec TS 8 We Serene 
methyl)iodo- 
p738|—,dichloro(2,4- C,HoCLP: See p741........ DO TOM 2 or crsrecrrectta-ai steele crete ens 25628) siideaanes 
dimethyl- 
phenyl)- 
p739 |—,dichloro(2,5- C,H.GILP. See p74l'......... ZO 704 he icteisieidis «2.0 5 —30 2534 12538 
dimethyl- 
phenyl)- 
p740 | —,dichloro(4- C,HoClLP.Seep74l.....<.- QO T0463 air ereralahaye oh ail taste) sv) seoes 250-2 1.2373° 
ethylphenyl)- 85°-4 
D/41;|—,dichlorO=e) 9 © 7 lasek dete wcnes-o sie sis sissies 8 LIS OO ey eretets cia eiacsie fie eset: Sante 224.67°° | 1.3562° 
(phenyl)- 99-101! 
p742 | —,dichlorotri- CRSPGCE ciadsertasciner <teekys D7 OLB 90 Geet terri rctststedifecsisrste orate BU we POA ahetenesyceets 
fluoromethyl- 
p743|—,diethyl-........ (GAS AU lass. pavoreanane 0 DN age ee aerere ou eke apes SS. MAL ctack 
p744 | —,diiodo(tri- BECP latanduor tess voce nee SSS 7S VERUM 9 lll risaeciiee Cn ol FBR rnm ce cc 
fluoromethyl)- TEE! 
p745|—,dimethyl- ..... . (CH SPH is ete 62.05 | A*** 189 (3.80) |........ 25 <1 
p746|—,diphenyl- (Cos)oPCsHacenc cen sree DUAQSAl retirees) ots s\thedl aepeiis stele 293 Vie ears 
(ethyl)- 
p747|—,ethyl- ......... CH CH Piismaacte usar toane GL OSaiea sags aa .ctiacill a eveveconts 25 <l 
p748|—,methyl-........ CHEP Ha tanccatiek< ce aiaele 48i027|cas” 2 Wieanreecme ab CME | rere oc 
p749|—,phenyl-........ CEH PH iiss ceorsieysivis yas mays N1O;10) |. A29234 (3554), Nanos sees 160-17°° | 1.001! 
260.5 (2.8), 40'° 
265.5 (2.84), 
272 (2.72) 
p750|—,triethyl- ....... (CAS MA warn to cound Amr ES EUGH ehccetctetarcieis ere —88- phen 0.8006}° 
—85 
p751|—,—,oxide....... (GIES) |PO cerctotescieteieis eters 134.16 |wh hyg nd 50 2A3 ok Elles trocie 
p752|—,—,,sulfide ...... (Go) sPSteccaevretcanelee s 150.23 | cr (al) D4, Giller aeretancse stilice avercuaters 
p753|—,,(trifluoro- FaCP How cdtea silaaiteisveminace 102.00 |spontaneously |........ EGS: Mh. mamta 
methyl)- inflam 
p754|—,trimethyl-..... . (GHA) sR emetaaod ieee 76.08 | A®** 201 (4.27) | —85.3-— |37.8 <1 
—84.3 
Q p755|—,triphenyl-...... (Gr: A BSP op eEpROOe ano ne 262.29 | 4%"! 260 (4.0) | 80 >360 1.0749§° 
188" 
Q p756|—,—,oxide....... (G.Ha)sPOlaoseceeacrs a 278.29 | pr (hyd) 156-7 >360 1.212435 
AMcOH 228 
(4.3), 267 
(3.3) 
p757|—,,tris(chloro- P(CHGC)) satiate seer TOA raster eevee sata vekoferstorm tere 1007 1.4147° 
methyl)- 
p758 | —,tris(trichloro- (CCE) 3P ates sieles «ancien SBO108F aeacats +. chet ars $3.)-  Biliss serie losers 
methyl)- 
p759|—,tris(trifluoro- (CBysP eetast ee toasts ota ae 237.99 |spontaneously | —112 NDS ek elesrerecnerace 
methyl)- inflam 
p760|—,—,oxide....... (CEA) SPO Wee ierareraa as chen PEE IM | ce ease Re eh A Ae 23.6. "Weems 
p761 | Phosphinic acid, (B,C) PO Eine atrrerce ose 201.99 |viscliq § |........ 1s27ec <1.9 
bis(trifluoro- 137-823 
methyl)-* 
p762|—,diethyl-*....... (G{H)ePOl Bia me aeeec 122 LUD terete ies elccie 18.5 320.— Ge siccsres 
763| — ide* ae 
p »— ,anhydride* . .| [(C,Hs),PO],O............ PRAM ence OseSE TE ee Bee 188'* 1.105323 
p764|—,—,chloride..... (GSH ePOCIR Ty. ie carer meee 14055 irrumeretiae atte ||eoaacee.te 104!5 1.13943° 
p765|—,—,ethyl ester* . .| (C,H;),PO(OC,H;) ....... TSO Gihrasteryetaveccrot | (ae 9514 0.99087° 
p766|—,dimethyl-* .... . (GH) ;PO sxe. 94.05 | cr (bz) 92 322, a wala: eee 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-434 


Np 


1.584?° 


1.60307° 


1.472073 
1.46477° 


1.43377° 


Solubility 


s |to,CCh, 


a |CS, 0 


Se | Ref. 
b other 
w ace) 521 solvents 


B31, 231 


B3°, 31 


B3*, 246 
J1954, 
3896 


J1953, 
1552 
J1953, 
1552 
J1953, 
1552 
B16, 773 


B16, 773 


B16, 772 
B16’, 373 


J1953, 
1552 
B4°, 1761 
J1953, 
1552 
B4*, 1759 
B16, 371 


B4°, 1761 
B4°, 1759 
B16?, 369 


B4°, 1761 


B4°, 1755 
B4°, 1755 
J1954, 
3896 
B4°, 1759 


B16?, 371 


B16?, 379 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, np: b.p. 
Wt. | specific rotation c °c 
and A,,,, (log e) 
: . : =] 
Phosphinic acid 
p767|—,—,anhydride* . .| [((CH3),PO],0............. 170.09 | nd (bz) 119-21 
p768|—,—,chloride..... (CH3),POCIin.. acoeeceie 112.50 |hygnd 66.8-8.4 |2047°° 
(bz-peth) 
— j—,phenyl-*....... see Benzenephosphinic acid 
— |phosphonic acid see Ethanephosphonic acid 
ethyl-* 
— |—,methyl-*....... see Methanephosphonic acid 
— |—,phenyl-*....... see Benzenephosphonic acid 
p770| Phosphoric acid, (G{H.0) POOH naam 154:10 isyr,W))  rlenateee ore 
diethyl ester* 
p771|—,dimethyl ester* .|(CH3,;0),POOH ........... 126.08 ib. auicte eget ones eer 
p772|—,monoethyl ester*| (C,H,;O0)PO(OH),......... 126.05 hye craps Gly lcccueas: 
p773|—,monophenyl (C,5H,O)PO(OH)>,....-...- 174.09 |pl(chl),nd(w) |99.5 = ........ 
ester* 
p774|—,triamide, KGHS)N}s PO maar en 179.20 red recaps tborcinvers: [lepetatendcass 
hexamethyl-* J 
Q p775|—,tributyl ester* ..|(C,H30)3PO.............. 266.32 Nis 'sssismaceyorctevomacelllc a lots, aiers 
Q p776|—,triethyl ester*. . .|(C,H;s0)3PO.............. 182.16). ..coeeteteaey<\s —56.4 
p777|—,triisobutyl ester . | (C,H5O)3PO.............. 266.32 NP sc5.2;5 opm rssapsraner wel | tage eres 
p778|—,triisopropyl (G.H3 0), PO erhcenletecies 294 24 Ne. teisrerorere ia Ae teaieers 
ester* 
p779|—,trimethyl ester* . |(CH3;0),;PO .............. 140.08 | 4"'229 (1.74), | a: —46 
263 (0.97) (st) 
B: ~62 
(unst) 
p780|—,,tripentyl ester*. . | [(CH3(CH,),0];PO......... SOB 240 sieeve erers are! (weirs fereiecece 
0'p78] |—triphenyl ester® fcc cca ccc tae eccaccees 326.29 |cr (abs al-lig), |50—-1 
pr (al), nd 
(eth-lig) 
Q p782|—,tripropylester* |(C,H%O),PO.............. LDMOS: Nia eras etele el lts-apatx SANE 
p783 | —,tris(2,4-dimethyl4 C,,H,,0,P. See p781....... 410.46 |glassyonfr |........ 
phenyl) ester* 
p784|—,tris(2,5-dimethyl4 C,,H,,04P. See p781....... 410.46 |cr (dilal) 78.6-81 
phenyl) ester* (77) 
p785 |—,,tris(2,6-dimethyl4 C,,H,,0,P. See p781....... 10.46 Wore ttelercters dete 136-8 
phenyl) ester* 
p786|—,tris(3,4-dimethyl4 C,,H,,0,4P. See p781....... 410.46 | wax 71.5-2.5 
phenyl) ester* 
p787 |—,tris(3,5-dimethyl4 C,,H,,0,4P. See p781....... 410.46 | wax 46-6.5 
phenyl) ester* 
p788 | —,tris(2,2,2-tri- (C);CCH-.O);POe gener 492.16 We ailes since oi 73-4) \ o\Wiecencer 
chloroethyl) ester* 
Q p789|—,tri(2-tolyl) ester . | Tri-o-cresyl phosphate. 368.37 |col or pa ye 11 
C,,H2,04P. See p781 
Q p790| —,tri(3-tolyl)ester . | Tri-m-cresyl phosphate. 368.37 | wax 25-6 
C,,H2,04P. See p781 
Q p791| —,tri(4-tolyl) ester .| T.P.C. Tri-p-cresyl phosphate. 368.37 | nd (al), ta (eth) | 77-8 
C,,H2,04P. See p781 
DPA er CONN cE 3,210.5 eho.s auahete Se Rraveia\nin/ae.apere 384.44 | nd (al) 45-6 
tri(2-tolyl) ester 
SPOS Hee — tri S=FOLY I) catata corey ets ole: oferetarasaie,0r ooiechaons 384.44 | nd (al) 40-1 
ester 
Disot—— tri(4-tolyl) Oo Weiyete cote svelavs aro cereals eos» 384.44 | nd (al) 93-4 
ester 
Q p797| Phosphorous acid, |(C,H;O),ROH............ USS TOW searerciniecssste.sie.0:/l terevelerparche 
diethyl ester* 
Q p798| —,dimethyl ester* .| (CH3;0),POH............. pHi Reed he ey cm Bh oo sere leca Abin 
Q p799| —,tributylester* . .| [CH3(CH,);0];P .......... 250.32 '\eorectetevers 6 1s:8iflinikiet eis” < 
Q p800| —,triethylester*...|(C,H;sO0)3P............... 166.16 | A"'260(0.16) |........ 
Q p801|—,triisopropyl (CES SCHOLES cct2<1 sso 208.24 | 2°'261 (0.60) |........ 
ester* 
Q p802| —,trimethyl ester* .| (CH3;0)3;P................ 1:24.08) A251:(2276), 9 | crete sce 
‘ 257 (2.80), 
263 (2.66) 
Q p803}| —,triphenyl ester* .| (Cs5H;O)3P .............-- SLO 2 ajeneielsrevetsoterets ca. 25 
p804| —,tripropyl ester* .| (CH;CH,CH,0),;P........ 208.24 cagom assis ees ieehis ates 
p805| —,tris(2,2,2-tri- (C1LCCH;O)3PBist srosvere = s0:0 476.16 erate seis [laste sere 


chloroethyl) ester* 


Density 


1.18635 


33524 


1.02435 

0.972735 
1.06953° 
0.96812° 
0.98673° 


1.21443° 


0.96087° 


1.20553° 


1.01213° 
1.14238 


1.19725 


1.19553° 
1.150?* 


1.247? 


1.07203° 


1.20043° 


0.92597° 
0.96297° 


0.96875° 5] 1.408575 


1.05203° 


1.18445° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-435 


Solubility 


"Np 
offal al: 


N 


1.41707° 


1.45797° 


1.422475 
1.40537° 
1.41937° 
1.4057?° 


1.39677° 


1.41657° 


P55 50te 


ToS752% 


IeS575e0 


1.41017° 
1.40367° 


1.432119 
1.41277° 


1.40957° 


1.5900?° 


1.42827° 


1.517479 


other 
solvents 


.| to, CS, s 


chl, 
CCl, v 


.| to, CS, s 


hxs 

to, CCl, s 
hx 6 

hk 6 


hx 6 


.|aas 


hx 6 
lig 6 


CCl,, tov 
aas 

to, CCl, v 
aas 

chl, aas 


aav 


-|aav 


MeOH, 

lig 6 
chl, 

aavlig 6d 


Ref. 


Am 73, 
5466 
B4°, 1776 


B1°, 1328 


B1°, 1205 
B1°, 1327 


B6°, 657 
C53, 
4132 
B1*, 1511 
B1?, 1328 
B1°, 1563 
B1°, 1466 


B1°, 1205 


BI, 1605 


B6*, 658 


B1°, 1422 
B6, 488 
B6°, 1773 
J1956, 
3043 
B6, 482 
C31, 187 
B1, 338 
B6°, 1261 
B6*, 1312 
B6*, 1372 
B6*, 1262 


B6?, 354 


B6°, 1372 
B1°, 1324 
B1°, 1203 


B1°, 1510 
B1°, 1325 


B1°, 1465 


BI?, 1203 


B6*, 656 
B1°, 1420 


BI, 338 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubility 


b other 
71 solvents 


eth] ace 


Color. 
crystalline rs 
No Name Synonyms and Formula Mol. form, eee oe Density Np 
wt. |specific rotation calle 
and Ax (log e) 

Phosphorous acid =| | a | 
p806|—,tri(2-tolyl) ester. | Tri-o-cresyl phosphite. .... . 352,38) | VOummenD Seeelihterc spss Eee bs 1.14232° |1.5740?8 | dd 
p807 | —,tri(4-tolyl) ester..| Tri-p-cresyl phosphite... .... 352.38 | paye veeeeees 25O=520m lal siiaes iileo70seulllerr 
p808| Phthalaldehyde . . . .| 1,2-Benzene dicarbonal*. 134914 ive crore (118))|(1)5 3-25 |flprcete wre eel «21 everetess) | ar~tetarmiai ni s 

o-Phthalic aldehyde. A” 210 (3.9), (ii) 56-7 
219 (3.7), 
260 (3.0), 
300 (2.3) 
— | Phthalaldehydic see Benzoic acid, 2-formyl- 
acid 
— | Phthalamic acid .. .| see Phthalic acid, 
monoamide 
— |Phthalamide...... see Phthalic acid, diamide 
— |Phthalanil........ see Phthalic acid, 
imide, N-phenyl- 
— | Phthalazine, see Phthalic acid, 4-amino-, 
6-amino-1 ,4- hydrazide 
dioxo-1,2,3,4- 
tetrahydro- 
Q p810| —,1,2-dihydro- 1(2H)-Phthalazinone. 146.15 | nd (w), 184-5 S31 re Wore ovsisve jae ll sasreietetevs v' 
1-oxo Phthalazone. pr (sub) sub 
Q p812| Phthalic acid...... 1,2-Benzenedicarboxylic 166.14 | pl (w) 210-11d |d L593: Wtaatite ore é 
acid*. A"! 225 (3.88), | 231 v' 
275 (3.08) (rapid 
htng) 
191 
(sealed 
tube) 
Q p813|—,anhydride ..... Phthalandione. Phthalic 148.12 | whnd(al,bz) |131.61 295.1 WS272e Al eases 6 
anhydride. C,H,O3. AS 287 (3:2); (284749) 
See p812 3 295 (3.3) sub 
Q p814)—,diamide ....... Phthalamide. Phthalic 164.18 | cr 222 Ie A esstacszerate: vl beterereioiriate 6 
diamide. CsH,N,0,. 
See p812 
p815|—,—,N,N,N’.N'.- | CisH24N202. See p812..... ZIG SSI alerees spores ts 36 PAU Tal lanoerrccten (ceric s 
tetraethyl- 
p816| —,dibenzyl ester. . .| C,,H,30,4. See p812........ 346.39 | pr(al)4"276 =| 42-3 DUTAE dlls cievcanstovs. || scare teat i 
(3.1) 
Q p817| —,dibutyl ester. ...] C,¢;H,,0,. See p812........ DIS2354\ An 2263.98). | oe anne 340 1.04720 AST 128 
272 (3.18) 2067° 
p818|—,dichloride...... Phthalyl chloride. 203.03 | At” 235 (3.8), | 15-6 281.1 1.40892° |1.56847° | d 
C3H,Cl,0,. See p812 272 sh (2.9), (fr 12) 131-3° 
278 (3.0), 
286 (3.0) 
Q p819} -—,dicyclohexyl Cr9H 2604. See p812........ 330.43 | pr (al) 66.4 bo Fil Midtahises 1238325 45122 i 
ester 
p820| —,di(2-ethoxy- C,6H220.5.See p812........ S10535:| i eroeyeites cre.0 34 345 1) Wd FI |e ete rod rota ices 
ethyl) ester 233-523 
Q p821| —,diethylester ....|C,,H,40,.Seep812........ 222-24 a 225309) eel Perciet cies 298 (290) | 1.11752° |1.50002° | i 
275 (3.1) 17242 
Q p822| —,diisobutyl ester .| C,,H,,0,4. See p812........ LITO Ae anthcte he eparcere alll @ alavcigin ets 295-8 1.0490!5 
182-4'° 
p823)|—,di(2-methoxy- | C,4H,,0,. See p812........ 282 30m creosote cei ste faillias satateratere 2301° 1.1708°5 |e ees 
ethyl) ester 
Q p824| —,dimethylester ..| CyoH, 904. See p812........ 194.19 | pa ye 2*' 225 0-2 283.87 | 1.190527) 1.51387° | i 
(3.92), 274 
(3.10) 
p825|—,di(3-methyl- C,gH260,4. See p812........ SOG TG rep eee ctctetece cll Reveere-sors 330-8d | 1.022018 |1.48717° | i 
butyl) ester 22540 
Q p826|—,dinitrile ....... Phthalonitrile. CsH,N,. 128.14 | nd (w, lig) TAD wilt. ercie ayseAlbetace a. ole ol aS ee é 
See p812 Het EG | 
(4.02), 276 
(3.05), 280.5 
(3.22), 290 
1 (3.23) 
Q p827| —,diphenylester ..| C,oH,4O,. See p812........ 318.33 | pr (al, lig) 73 250-7 |e becieacl se eerie i 
sub 
Q p828 —.dipropyl ester...) C\4H,,0,4. See p812........ ZSOSO% |e cM cit tetera ce tecaxct cate 30425) sete eles i 
p829|—,hydrazide...... Phthalhydrazide. 1,4-Dioxo- | 162.15 | mclnd(w,dil |342-4 |........]........]...-2.5. i 
1,2,3,4-tetra- al, aa) A"! (cor) on 
hydrophthalazine. 251 (3.6), 
262 (3.64), 
300 (3.7 
Q p830|—,imide ......... 1,3-Isoindoledione. 147.14 aier ees 238i FNSieretMer!| eraser aeteeeier é 
Phthalimide. If (sub) 2! 
215 (3.61), 
229.5 (4.21), 
238 (4.03), 
291 (3.15 
p831)—,—,N-acetyl-. . . . }C,o HNO. See p830....... 189.17 |nd (bz), Bai 13526," || ee ol | ees [eee i 
aa) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 


C-436 


Ref. 


B6°, 1260 


B6°, 1371 
B7?, 605 


B24, 70 


B97, 580 


B17’, 463 
B21?, 
466 

B9?, 601 

B9?, 602 

B9?, 595 

B9?, 586 


B9?, 599 


B9, 799 

B9?, 597 
B9?, 584 
B9?, 587 
B9?, 597 


B9?, 584 


B9?, 587 


B9?, 602 


B9?, 594 


B9?, 586 
B24?, 194 


B21?, 348 


B21?, 357 


No. Name 


Phthalic acid 
Q p832 |—,.—,N-benzyl- ... 


2 p833 |—,—, N(2- 
bromoethyl)- 
p834 |—,—, M(2- 
bromoisobutyl)- 
Q p835 |—,—,M(bromo- 
methyl)- 
p836 |—,—, M(2-bromo- 
propyl)- 
Q p837 |—,—, M(3-bromo- 
propyl)- 
p838 |—,—,N-carbethoxy- 
p839 |—,—,N-ethyl-..... 
Q p840 |—,—,M(2-hydroxy- 
ethyl)- 
Q p841 |—,—, M(hydroxy- 
methyl)- 


p842 |—,—,N-isobutyl-.. 


p843 |—,—,N-methyl-... 
p844 |—,—, M(1- 
naphthyl)- 
p845 |—,—, M(2- 
naphthyl)- 
Q p846 |—,—,N(4- 
nitrophenyl)- 


Q p847 |—,—,N-phenyl-... 


p849 |—,monoamide.... 
Q p850 |—,—, N(1- 

naphthyl)- 

p85! }—,monoamide 
mononitrile 

p852 |—,monobutyl ester 

p853 |—,mono-sec-butyl 
ester(d) 

p854 |—,—_(dl) ......... 

p855 |—,monoethyl ester. 

p856 |—,mononitrile .... 

p857 |—,mono(2-octyl) 
ester(d) 

p858 |—,—(d/) ......... 

p859 |—,HA) «0... eee 


p860 |—,3-amino-....... 
p861 |—,4-amino-, 
dimethyl ester 
p862 |—,—.,hydrazide ... 
p863 |—,3-benzoyl-...... 


p864 |—,4-benzoyl-...... 
p865 |—,3-bromo-....... 
p866 |—,4-bromo-....... 
p867 |—,3-chloro-....... 


p868 | —.,-—,anhydride... 
p869 |—,4-chloro-....... 
p870 |—,—,anhydride... 
p871 |—,3,4-dichloro-.... 
p871! |—,—,anhydride... 
p872 |—,3,5-dichloro-.. . . 
p873 |—,—,anhydride.. . 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 


Mol. 
wt. 


form, 
specific rotation 
and A,,,, (log e) 


Synonyms and Formula 


C,5H,,NO,. See p830...... 237.26 lyend (al), cr 
(aa) A*'222 
(4.65), 240 
(3.74), 297 
(3.28) 
C,oHgBrNO,. See p830..... 254.10 |nd(w) 
2291 (3.4) 
C,,H,,BrNO,. See p830.... |282.14 |nd (al), If (chl) 
CoH.BrNO,. See p830..... 240.06 |pr(chl, bz, aa, 
AcOEt) 
C,,H,oBrNO,. See p830.... |268.12 Ind (MeOH, al) 
C,,H,oBrNO,. See p830.... |268.12 |nd (lig) 
Ethyl N,N-phthalyl- 219.20 |(bz-peth) 
carbamate. C,,H,NO,. 
See p830 
C,oHgNO,. See p830....... 175.19 |nd (al) 
A" 219 (4.6) 
C,oHgNO3. See p830....... 191.19 |nd (al), If (w) 
CyH,NOj. See p830........ 177.16 If, pr (to) 
C,,H,3;NO,. See p830...... 203.24 cree arvate cette 
C,H,NO,. See p830........ 161.16 |nd (al), If (sub) 
C,sH,,NO,. See p830...... 273.30 |pr, pl (al-aa) 
C,gH,,NO,. See p830...... 273.30 |nd (aa) 
C,4HgN,0,. See p830...... 268.24 |cr (aa) 2" 
222 (4.36), 
317 (4.15) 
C,4H NO). See p830....... 223.23 Iwh nd (al) 
A215 (4.54), 
230 (4.22), 
295 (3.26) 
Phthalamic acid. Cg,H,NO,. |165.15 |pr 
See p812 
Alanap-1.C,3H,,;NO;. POIROT Merete, = mt hern ate 
See p812 
o-Cyanobenzamide. 146.15 Ind (MeOH), 
Phthalamic nitrile. cr (aa) 
C3H,.N,0. See p812 
Cy3H 40, 7See'p8l2........ 222.24 |pl (al, ace) 
Cy3H 404. See p8l2........ 222.24 |[a}?° +38.4 
(al) 
CoH 40... See ps2. ......3 222.24 |cr(peth) 
CyoH100,-. See p812........ VOGT Mitctavavene ot etc cate 
CsH;NO,. See p812........ 147.14 |nd (al) 
CyeHs.07. See p82. 4.neeee 278.35 |pr (peth), [a]?° 
+48.7 (al) 
Ci6H2.0,. See p812........ 278.35 |pr(peth) 
C,6H220,. See p812........ 278.35 |pr (peth), [alp 
— 48.26 (al) 
C,gH,NO,. See p812........ 181.15 Ind 
CioH1,NO,. See p812...... 209.20 |pl (al, bz), 
pr (w) 
C,H,N;30,. See p829....... 177.16 |yend (w +1) 
2,3-Benzophenone 270.25 |pl, nd(w +1) 
dicarboxylic acid. 
C,5H,005. See p812 
3,4-Benzophenone 270.25 |If (xyl) 
dicarboxylic acid. 
C,sH,00;. See p812 
C,H;BrO,. See p812....... 245.04 |nd 
C,H;BrO,. See p812....... 24S 04 Nee oscaisle's wee 
C3H;ClO,. See p812....... 200.58 |nd (w) 
C,H;ClO;. See p812....... 182.56 |nd (sub) 
CyH,ClO,. See p812%....... 200.58 |nd (dil al) 
CsH;ClO;. See p812....... 182.56 |pr 
'C,H,Cl,0,. See p812 ...... 235.03 |pl(w) 
CaH,Cl,O,: See p812....... 217.01 |pl 
C,H,CI,0,: See p812 oo... 235.03 |nd, ta(aq HCl) 
C,H,Cl,0;. See p812...... 217.01 |nd 


151.5 


75 


231-2 
84 (cor) 


>305 
140-1 


177 


188d 
173-5 
186-7 
124-5 
157 
98.5 
195 
121 
164d 
89 


Np 


(cor) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Ge 


437 


én 


Solubility 


he Aan 
Vole 

CN beste | [eet 

vi 

Set eas s 

Vol Vv alee. 

Vn Valen = 

walleye 

Sais 

6 i 

s' 

ON levee Neteas 

vi 

Sse 

SMe pes 

i” 

OF fincer|e.ee 

sé 

OM eae ||0: 

Veoaliccatl i 

s* SX 

s 

AS 

Valco s 

Vv 

Vv Vv 

v 

6 | 6 

Ss 6 

é i 

Ss 6 

s 

Suits 

vis 

Vv Vv 

Ses 

Salas 

s |v 

Solos 

SW elavaaliev 


other 
solvents 


peth 6 


. |MeOH, 
aas" 


-.. |chl, tos 
5 |chlo 
s |chls 


Ref. 


B21?, 351 


B21?, 349 
B217, 349 
B21?, 354 
B21?, 349 
B21?, 349 


B21?, 35 


B217, 349 
B21?, 352 
B21?, 354 
B21, 463 

B21?, 348 
B21, 469 

B21?, 352 


B21?, 350 


B21?, 350 


B9?, 600 
B12', 525 


B9, 815 


B9?, 586 
B9?, 586 


B9?, 587 
B97, 584 
B9?, 602 


B9?, 587 


B9', 353 
B9?, 587 


B14’, 336 
B14, 554 


B25, 487 
B10, 880 


H29, 
1413 


B9?, 604 
B97, 605 
B9?, 603 
B17’, 466 
B9?, 603 
B17’, 466 
B9, 817 
B17’, 467 
B9, 817 
B17, 483 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Phthalic acid 
p874| —,3,6-dichloro-... . 


p875 |—,—, anhydride... 
p876 |—,4,5-dichloro-.. . . 


p877|—-,—, anhydride... 


—,3,6-dihydroxy-, 
dinitrile 


p88! |—,3-hydroxy-..... 
p882 |—,4-hydroxy-..... 
p882! |—,monoper- ...... 
Q p883 |—,3-nitro-........ 
2 p884 |—,—,anhydride... 
p885 |—,—,diethylester . 
Q p887 |—,4-nitro-........ 
Q p888 |—,—,imide....... 


p889 |—,—,dimethyl ester 

p890 |—,—,piperazinium 
salt 

p891|—,tetrabromo- .... 


Qp892 |—,—, anhydride... 


2 p893 |—,tetrachloro- .... 


Qp894|—.-- anhydride... 


p895 |—,.—,monoethyl 
ester 
—,tetraiodo-, 


anhydride 


p896 


— |Phthalic 
anhydride 


Qp897|Phthalide......... 


©p898| —,3-benzylidene- 


(trans) 


Qp899| —,3,3-diphenyl- . .. 


For explanations, 


CsH,4Cl,0,4. See p812 


C,H,Cl,0;. See p812 
C,H,Cl,0,. See p812 


CgH,Cl,03. See p812 


see Cyclohexadiene- 
dicarboxylic acid* 


C,H,N,0,. See p812....... 


C,H;NO,. See p830........ 


m-Hemipic acid. 
m-Hemipinic acid. 
C10H100.. See p812 


CalicOs CepSl2 ene 


C,H,.O;. See p8l2 ... 22.255 
CgHsNO,. See p812........ 


C,H3NO,. See p812........ 
C,2H13NO,. See p812...... 
CzH;sNO,. See p812........ 


CsHaN2Og. See p830....... 


CioHaNO,. See p812....... 


CgHsNOg. CzHioN2. See 
p812 


C,H,Br,O,.Seep812...... 


C,Br,O;. See p812......... 


C,H,Cl,0,. See p812 


GreClOsSeepsi2ivs suede 


CyoHeCl4O,. See p812...... 


Cyl, 0,.Seep8l2... 2... 6% 


see Phthalic acid, anhydride 


a-Hydroxy-o-toluic acid 
lactone. 1(2)-Isobenzo- 
furanone. 


CisH oO. See p897........ 


Phthalophenone. Triphenyl- 


carbinol-o-carboxylic 
lactone. 


CgHsNO,. See p897........ 


see Phthalic acid, imide 


Mol. 
wt. 


182.13 


182.13 


182.13 
2013 


193.12 


267.24 


211.13 


192.13 


239.19 


297.27 


481.74 


463.72 


303.92 


285.90 


331.97 


651.71 


134.14 


222.25 


286.33 


Color. 
crystalline 
form. 
specific rotation 
and J,,,, (log «) 


pl(w) 


nd 
nd (w) 


ta or pr 
(to, CC1,) 


yesh If (w +2) 


gr-ye nd (w +3) 
nd (w) or pr 
(w +2) 


nd, pr (eth- 
peth, w) 
A*'235 (3.4), 
311 (3.3) 

rosettes (w) 


nd (w) 
pa ye pr (w) 


nd (aa, ace, al) 
pr (al), 

nd (peth) 
pa yend 

(w, eth) 


col nd (w), 
ye If (al-ace) 
4" 231 (4.25) 
cr (dil al) 
wher 


nd (w) 


nd (aa-xyl) 
A°¥ 255 (1.55), 
326 (0.15), 
345 (0.25) 

pl (w) 


pr, nd (sub) 
7P120—-Me-CyJ AQ) 
(4.7), 310 sh 
(3.1), 335 
(3.6) 

pr (dilal) 


ye pr, nd (aa, 
PhNO,), nd 
(sub) 
A°% 270 (0.9), 
322 (0.15), 
342 (0.1) 


(i) nd or pl (w) 
A" 272 (3.0), 
285 (3.0) 

mcl pr 
A" 239 (4.13), 
296 (4.31), 
340 (4.32) 

If (al) 


ye nd (al, aa) 


m.p. 
°C 


187.5—8.8 |313 


(cor) 


(206) 


(179-82, 


rapid 

htng) 
150d— 

anh 


204-Sd> 

anh 
110—2d 
218 


202 


201.5—4.5 


94-5 


327-8 
(325) 


(i) 75 (st) 
(ii) 65.8 
(unst) 

108 


120 


145 


C-438 


b.p. 


Densit 
Le y 


sub 


290 1.16363° 


symbols and abbreviations see beginning of table. For structural formulas see end of table. 


1.536°° 


> 


Solubility 


./aas 


Ref. 
other 
solvents 


B9, 817 


B17?, 467 
B9?, 604 


B17’, 467 


B10?, 383 


B21', 478 
B107, 382 


B107, 352 


B10", 255 


B9?, 599 
B9, 823 


BI17?, 468 
B9?, 607 


AcOEts* 
chl, peth, 
CS; 


B9?, 606 


B21?, 373 


MeOH s_ | B97, 607 

Am 70, 
2758 

os 6 B9', 367 


B17’, 468 


PhNO,s 
os 5* 


chl 6 B9?, 604 


B17?,467 


B9?, 604 


B177, 468 


B17?, 332 


B17?, 399 


B17, 391 


B17?, 334 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula she form, 
{ 
Phthalocyanine 
Qp901| Phthalocyanine. .. . | Tetrabenzoporphyrazine. 514.55 | grsh-bl mcl with does not 
purp luster melt 
(quinoline) 
A1—Bromonaphthalene 
549 (3.85), 
575 (4.06), 
600 (4.66), 
| 632 (4.86) 
— |Phthalonic acid... .| see Acetic acid, (2-carboxy- 
phenyl)-2-0xo-* 
— | Phthalyl chloride. . . | see Phthalic acid, dichloride 
— |Phthiocol......... see 1,4-Naphthoquinone, 
2-hydroxy-3-methyl-* 
© p902 | Physostigmine... . . Eserine. C,s;H2,;N302....... 275.35 |orth pr (eth, bz) |(i) 105-6 
[«]b’ —82(chl, | (st) 
cay (ii) 86-7 
[o> —120 (unst) 
(6Z;c'=1) 
{MeOH 252 
(4.11), 309 
(3.50) 
Qp903 |—,2-hydroxy- Eserin salicylate. 413.48 |pr (al), It, air, 185-7 
benzoate C,sH2,N30,.C,H,O3. heat > red pr 
See p902 
p904 |—,sulfate......... 2(C,s5H2,N30,). H,SO,. 648.79 |dlqsc(ace-eth) |140—2 
See p902 [a]p —130(w) | (anh) 
p905 | Phytadiene(d) ..... 2,6,10,14-Tetramethyl- 278.53 |[o]Jp +0.89 |........ 
13,15-hexadecadiene. (undil) 4" 230 
C20H38 (4.20) 
2p906 |Phytol(d/)........ 3,7,11,15-Tetramethyl- 296-54; | AN 212'(G04) ties asa 
2-hexadecen-1-ol*. 
CzoH400 
p907 |Picein: 0. 36.65. p-Hydroxyacetophenone- 298.30 |nd(w+1),nd_ |195-6 
D-glucoside. (MeOH) 
Ci4H130, [a] p — 86.5 
p908 |Picene ........... Dibenzo[«,Jphenanthrene. |278.36 |If, pl (xyl, Py 367-9 
3,4-Benzochrysene. cumene, sub), 
cr(w +1) 
AY? 287 (2.99). 
304 (4.53), 
315 (4.28), 
329 (4.35), 
358 (3.92), 
376 (2.92) 
— ({Picoline.......... see Pyridine, methyl- 
— |Picolinicacid...... see 2-Pyridinecarboxylic 
acid* 
— |Picramicacid ..... see Phenol, 2-amino- 
4,6-dinitro-* 
— |Picricacid........ see Phenol, 2,4,6-trinitro-* 
PIVOT Picrolonic acid Wee az. ||: as:</ce.)= shaaielelatsjelejeiaccs.oveie,s 264.21 |yend (al) 116-7 
(d125) 
Qp910 |Picropodophyllin... |C,,H,,0,................ 414.42 |col nd (al, 228 
MeOH, bz) 
4*' 208.5 
(4.76), 289.5 
(3.66) 
Q p911 |Picrotoxin........ Cocculin. C39H34,0,3....... 602.60 |rh If, [a]i° —29.3|203-4 
(absal, c = 4) 
— |Picryl chloride. .... see Benzene, 2-chloro- 
1,3,5-trinitro-* 
p912 |Pilocarpidine (d)... |C,j)H,4N,0O2............-- 194.24 Isyr, [a]? +81.3 |........ 
(w, al, chl) 
p913 |—,nitrate(d)...... Ci9H,4N20,. HNO . 257.25 |pr (w), [a]?° 137 
See p912 +73.2 (w) 
p914|Pilocarpine ....... GyrAeNsO pear s% ve ote 208.26 |nd, [a]2° + 100.5|34 
(w) AMF°# 216 
(3.75) 
Qp915 |—,hydrochloride . . |}C,;,H,,;N,O,. HCI. 244.72 |hygcr 204-5 
See p914 (198) 
p916 |—,2-hydroxy- Pilocarpine salicylate. 346.39 |nd or If (al) 120 
benzoate C,,Hi6N20,.C,H.O03. [o]p +63 
See p914 
p917 |—,nitrate......... C,,H,.N,0,.HNO;. 271.28 |wh pworcr (al) |178 (cor) 
See p914 [alp +80 
(w,c = 4) 
p918 |—,sulfate......... (C,,H16N202),.H2SO,. 514.60 |hyger(al-eth) {132 
See p914 [a]?° +85 
(w,c =7) 
— |Pilosine.......... see Carpiline 


He b.p. Density 
specific rotation Cc 
and A,,,, (log e) Wy 


Solubility 


sub 550d 
(vac) 


1.459575 
140-1°° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-439 


s 


5" 


Ref. 
solvents 
.| PhNH,s | J1938, 
Osi 1151 
chls B23?, 330 
.|chls B23?, 332 
PIRES Ps B23?, 332 
peth, B1°, 1030 
MeOH, 
aaco 
oss B1>, 1966 
.|aas B31, 226 
AcOEt 6 
chli 
cumenes |B5*,2555 
consulfs 
(bl fir) 
chl, aa 5" 
MeOH s? |B24?, 25 
chl, B19, 424 
MeOH v 
alk s 
pethi 
.|Pyv Am 79, 
chl 6 5550 
Sehr B27?, 694 
SEEM B27?, 694 
chlv B27?, 694 
pethi 
chl 6 B27?, 695 
shoe! B27, 635 
chli B27?, 695 
TISAI: B27, 635 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
form, ba ah: Density Ref. 
specific rotation 
and 4,,,, (log €) 


No. Synonyms and Formula 


Mol. 
wt 


Pimaric acid 
p919|Pimaric acid (d) .. . |Dextropimaric acid. oth (ace), pr (al)|218-9 7 a een Ree veedees B9?, 433 
Cz0H 3002 [a]2° + 87.3 (215.4 
(chl) A <215 cor) 
— |Pimelicacid....... see Heptanedioic acid* 
=— |} Pinacollies,..<.<1-.' see 2,3-Butanediol, 
2,3-dimethyl-* 
— |Pinacolone........ see 2-Butanone, 
3,3-dimethyl-* : 
1920 |Pinane (dicis)iec ota |e cnet oesseerolev rea os 26 |[a}3° +23.3 16976 —|0.85603° |1.46297° ois ree BS5?, 254 
(undil) 
4 <220 
Qp921 |—(dl).........05- Pincocampane. C,oH,,. 260A 2200 i denne : 0.855132° |1.46097° | i |... Ard BS', 47 
See p920 SOlem 
1922 | U0 cis) ss ale is ato +f GUSH So S2ep920). aa. .ae S96) |[a]20= 47 Nem | sree 167-8757 |0.85567! |1.46452° ns Pa BS?, 254 
(undil) 
A <220 
:p923} a-Pinene (di)... 1. | Crot ig... eee cceencescies f oil A" 210 156.27© | 0.85822° |1.4658” | i Belo cic BS*, 366 
(3.64) By eS) 
2p924 | B-Pinene(d) ...... Nopinene. Pseudopinene. 24 dlp +28.6 ~ |oae-.-28 164-67©° |0.86542° |1.47897° | i ae BS5°, 378 
Cant 2*'208 (3.72) 59.7 
POTS AD vais ines oe Cro 6. Seep924.......... [elope 2S A ateversyaiass 16476° 0.86942° |1.47627° i dts B5°, 376 
A*' 208 (3.72) 59.77° 
p926 3-Carboxy-2,2-dimethylcyclo-| 186.21 , 1.0925}°° |1.44581°° BO | octet | cic B9?, 529 
butylacetic acid. 
p927 |—(d/) (b form) .... |CgH,,40,. See p926 ........ E374 fal ec een (Ste Mm PA Ne Of Sener eGo at © ick c sts, «| oa0 Si eaters B9?, 529 
p928 |—(dl) (cform)..... GjHi,Or..Seep926.. 0... 1862ie| ple ey) ash SS imme ||214-628 Pica ese eee oe B9?, 529 
D929) eer ee C,H,,0,. See p926 ........ 186221) indiQwypih » (135-6 wlaecoe elise wee? sain 2A. B9!, 320 
p930 |Pinol(d/) ......... dl-Sobrerone. 152.24 |[a]p —7.1 (ace) }........ 183-47©° |0.95152° eat B17?, 44 
6,8-Epoxy-1-p-menthene. 716-7'* 
p931|—,hydrate (trans,d!)| C,\oH,;,0. H,O. See p930... .| 170.25 |plornd (w) 1:32 :(928)i|270=1es | Ieee s cu) aati C55, 
157-81? 4569 
— |Pinosylvin........ see Stilbene, 3,5-dihydroxy- 
(trans) 
— |Pipecoline........ ee Piperidine, methyl- 
— . |see Piperidine, 
2(2-hydroxyethyl)- 
0 p932 |Piperazine........ Diethylenediamine. 86.14 lhyg plor if (al)! ||106) Win 46.0 lee erect. 1.446!!9 i B23?, 3 
Hexahydropyrazine. A®** 196 (3.7) (106-9) 
p933 },dihydrobromide |C,H,).N,.2HBr. See p932... |247.97 |whnd kA Is aioe ot Hove's adetstores [oueder aerapstc i i lisa J1957, 
1881 
p934 |—,dihydrochloride |C,H,)N,.2HCI.H,0. 177.07 Ind (dil al) 2523 1 PU atdaidae We cracseechores Nominate i i B23?,4 
monohydrate. See p932 
Qp935 |—,hexahydrate.... |Arthriticine.C,H,)N,.6H,0.}194.23 jwh(w) = 1445s“ f125-30 sf... eee C47, 
See p932 10014 
2Qp936 |—,1-benzyl-....... Ci:Hi6N2. See p932........ TG 269 ra rmatitcles Net fon tos cute LLGoed 2. te. swe sto Am 77, 
753 
p937 |_,1,4-bis(4- 1,4-Dianisoylpiperazine. S544. Biwhiin 9 R192 S=325)| ecto ct [tives lest eee i fafa ito Am 56, 
methoxy- C10H22N20,. See p932 150 
benzoyl)- 
p938 | —,1,4-bis- IN,N’-Di-a-toluylpiperazine. |322:41 jwh j= 150-1 =|......-. J.c.<e oe [soot Am 56, 
(phenylacetyl)- C.9H22N,0,. See p932 150 
p939 | ,1,4-bis- 1,4-Bis(hydrocinnamyl)- 350.47 A Se hae Renin eh Mee pares oy| Haw amen e i Am 56, 
(3-phenyl- piperazine. 150 
propanoyl)- C,,H26N20,. See p932 
p940 |—,1,4-dimethyl- ... |C,H,,N,.Seep932........ AU TS ah te cin efoeseecal Gl otirion 131-27°* 10.86002° |1.44742° asta B23?, 5 
Qp941 | —,2,5-dimethyl- CeHgN S66 P9320. 4. ne - h bipym nd or 16250060 |. ose ite B23?, 21 
(cis) pr (chl) a'*° 
277 (1.3), 
308 (0.4), 
313 (0.5), 
319 (0.4) 
Q p942 |—,—(trans)....... CyH,4N,. See p932........ : mcl pl or pr 118-9 16Z-subl (ek okie: [es eertee Shei B23?, 19 
(bz, chl) 
2 p943 «ang emanes CeHi4N2. See p932........ If or pl (bz) 11123’ 116255) w lse939-7 | See ee Wa 2 B23',8 
cis 
2 p944 -.. |CsHgN,O,. See p932....... ; payepli(w): USS) maa || eek Sacre seer niet B23',7 
p945 |—,1-ethyl-........ CektigNa See p932 creme to) 11401 9 eerie icietce | epee | 154 za cun | cee | eee B23?, 5 
2 p946 |_,1-methyl- ...... ICsH,.N2. See p932........ OI7E | Hemectet stays. cievay | Meets ome (138 ocean See eee v Csi, 
10538 
5 p947 |—,2-methyl- ...... CsHi.N2. See p932 ........ yg If (al) 19573, Oe ocbre- ewer. a B23?, 16 
p948 |—,I-phenyl- ...... CroH14N2. See p932........ payeoil — |........ 286.57 1.06212° |1.58752° | i C49, 
11667 
2 p949 eb calame tn bannbeodeeoctes andes S207, | fecorsteieeicreccerss'|s tl aiseee (24 Le See ee 1.476075 B23?,9 
re ethyl ester 
Qp950 |1,4-Piperazinee =f... 2... eee if : 
Wickibexyee. clin ka ee eek NSS RES oct eee B23, 12 
acid, diethyl ester 
2p951 eter: Glycine anhydride. ....... 114.11 |ta or pl(w) B 18—20d a). cicrscantsrae [efesosssereherey [ees ies B24?, 141 


sub 260 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-440 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and 4,,,, (log «) 


Piperic acid 


p977 |—,3,3-dimethyl- . . . 
p978|—,4,4-dimethyl- .. . 
p979 |—,4(dimethyl- 


amino)-1-phenyl- 
p980 | —,1(2,2-dimethyl- 


p995 | —,4(2-hydroxy- 


—,2(1-hydroxy- 


propyl)- 


- | CoH, oN. See p952 


- | CoH, 9N. See p952 


see 2,4-Pentadienoic acid, 
5(3,4-methylene- 
dioxyphenyl)-* 

Hexahydropyridine. 
Pentamethyleneimine. 

see Isopelletierine 

C,H,3NO. See p952........ 


CH, 5N. See p952 
C,,H,sNO. See p952 


see Iso-B-eucaine 


CoH, N. See p952 


C,H, oN. See p952 
CoH oN. Seep952......... 
CyH, oN. See p952 
C,H, oN. See p952 


CoH, oN. See p952 


CoH, oN. See p952 
C,H,N. See p952 


C,H, 9N. See p952 


C,H, N. See p952 
N-Methyl-a-pipecoline. 
C,H,5N. See p952 
C,H,,N. See p952 
N-Methyl-B-pipecoline. 
C,H,5N. See p952 


. | a,B-Lupetidine. 


C,H,5N. See p952 
a,y-Lupetidine. 

C,H,5N. See p952 
C,H,5N. See p952 


. | x, B’-Lupetidine. 


C,H,5N. See p952 


. | «,a’-Lupetidine. 


C,H,;N. See p952 
B,B -Lupetidine. 

C,H,5N. See p952 
y,y-Lupetidine. 

C,H,5N. See p952 
Irenal. C,;H9N,. See p952.. 


N-Neopentylpiperidine. 
C,oH2,N. See p952 
C,7H35N. See p952......... 


C,H,5N. See p952 
C,H,;N. See p952 
C,H,;N. See p952 


C,H,5N. See p952 
C,H,;N. See p952 
C,H,5N. See p952 
C,H,;N. See p952 


. | see Quinuclidine 


C,,H.5N. See p952......... 
C,,H23N. See p952......... 


2-N-Piperidylethanol. 
C,H,5NO. See p952 
Methyl-2-piperidylcarbinol. 
C,H,;NO. See p952 
Pipecolyl carbinol. 
C,H,;NO. See p952 
C,H,5NO. See p952........ 


GeHysNOUSee p952\. «<<< 


see Conhydrine 


A#** 198 (3.5) 106.0 


We ye) 


226-778° 


[a]b> + 68.8 
(undil) 


47.5-8.5 |123-6°$ 


129.20 


129.20 |syr 


Density 


0.86067° 


1.011° 


0.88234° 


0.82453° 


0.8512 
0.852945 


0.8533 


0.83782° 
0.8357° 


0.8241° 


0.8615° 


0.86087° 
0.83783° 
0.82373° 
0.8680* 
0.86519 


0.8680* 
0.85653? 


0.8759° 
0.83167° 
0.82927° 


0.973235 


1.01'7 
1.01063° 


1.0059;° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-441 


Solubility 


other 
solvents 


1.4530?° 


1.479075 


1.44677° 


1.4395?° 


1.445275 


Br Susiveas Ol fe Gh dil HClv 


1.45887° 


T4442! GUTS hee. [ota tA wrt] sere | sowie eters ce 
1.4544?° 
1.45317° 


1.4503? 


1.4531?° 


1.45227° 


1.488875 


1.49077° 


Ref. 


B20, 127 


B20, 108 


B20', 29 
B20, 108 


B207, 60 


B20', 29 


H26, 


B21?, 10 


B217, 10 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and Am, (log e) 


. | CgH,,N. See p952 


. | CgH,7N. See p952 


p1008|—,1(3-methyl- 
—,1(2-methyl-2- 
pentyl)- 
p1010|—,1(3-methyl-3- 


pentyl)- 
—,1-methyl-2- 


C,H, oN. See p952 


CoHioN. See p952 .......-- 


C,H,,N. See p952 


CHiN. See p952 


C,H,3N. See p952 


. | d-a-Pipecoline. 


CeH,3N. See p952 


a-Pipecoline. C;H,3N. 
See p952 


. | B-Pipecoline. CsH,3N. 


See p952 
CoH,3N. See p952 


y-Pipecoline. C;H,3N. 
See p952 
N-Isoamylpiperidine. 
CioH2,N. See p952 
Cy, HN. See p952......... 
C,,H23N. See p952.......... 
see Coniine, N-methyl- 


C,HioN20. See p952 114.15 


CygHooN. See p952......... 
C,3H27N. See p952......... 
C,oH2,N. See p952......... 


C,,H,sN. See p952......... 


. | B-Coniceine. C,H,;N. 


- |CgH,,N. See p952 


p1027|—,2,4,6-tri- 


1-Piperidinecar- 
boxaldehyde 


p1029 |1-Piperidinecar- 
bodithioic acid, 
piperidinium salt 

p1030|4-Piperidinecar- 
boxylic acid 

p1031|—-ethylester...... 


p1032!—,methylester.... 


p1033 |—,1-methyl-, 
methyl ester 


phenyl-, ethyl 
ester hydro- 
chloride 


See p952 
CsH,5N. See p952 


C,H,,N. See p952 
C,H,,N. See p952 
C,H,,N. See p952 


CoH, oN. See p952 


C,yH,,N. See p952 


Cs3H,,N. See p952 


C,H,7N. See p952 


N-Formylpiperidine 


Piperidinium cyclopenta- 
methylenedithiocarbamate. 


Hexahydroisonicotinic acid. 
Isonipecotic acid. 

Ethyl isonipecotate. 
C3H,,;NO,. See p1030 

Methyl isonipecotate. 
C,H,3NO,. See p1030 

C,H,,NO,. See p1030...... 


157.22 


Demerol hydrochloride, 
Meperidine hydrochloride. 
Pethidine hydrochloride. 


283.80 


As*® 213 (3.20) 


[a]§s + 18.7 
(chl), (a) 
+5.6 (al) 


—4.9 


A'*° 268 (2.63) [0-5 


[a]25 —4 jise 
268 (2.63) 


pa ye A®* 354 
(1.91), 366 
(2.04), 377 


Ame O82 53) (4.0) Ieceeraeats 
nd, [a]$* +49.9 |39 
nd 8 


nd, [a]$° —50.47|39.5-40 


cr (CS,-eth) 
nd (w) 


col oil 


col oil 


A*' 204 (3.0) 


cr (al) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-442 


1.438275 


1.455372 


1.4355?° 


1.445929 


117-8747 1.44597° 


125-67°? |0.84463* |1.44707° 


0.85173° |1.4592?° 


0.86142° |1.46377° 


1.06313%5}1.49331* 


0.831375 |1.453875 
136-8"? 
89! 
198.27°° 
80° 
257-875? 
126.515 
168-9 


0.83247° |1.45447° 


1.4498?° 


168.5— 
70753 

168-9 

T5102 


0.87163° 


0.86723° 
0.82317° 


174752 
174758 
174752 
172748 
(179) 
155.5-6.5 


0.85173° 


0.83673° |1.44552° 


148 0.832'5 |1.4458?° 


368 0.83027° |1.4434?° 

165-6 
(151-3) 

222 
106— 


1017 


0.8315}° |1.44127° 


1.02053° |1.47007° 


1.4591?° 


1.46357° 


1.453974 


Solubility 


b other 
Ww ace) 921 solvents 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


2,4-Piperidinedione 
2,4-Piperidine- 
dione, 3,3- 
diethyl- 
Piperidinic acid. . .. 


Piperidiones. .:)0 cies selene 


see Butanoic acid 4- 
amino-* 

see 1-Piperidinecarbodithoic 
acid, piperidinium salt 


Piperidinium, 
cyclopenta- 
methylene dithio- 
carbamate 

Qp1035|2-Piperidone...... 5-Aminopentanoic acid 
lactam®*. 5-Valerolactam. 

p1036|4-Piperidone, 

hydrochloride 


p1037|2-Piperidone, 3- 
hydroxy-(d/) 


C,H,NO,. See p1035....... 
CsH,NO,. See pi035....... 


Triacetoneamine. 
C,H,,NO.H,0. See p1036 


1-Piperylpiperidine. 
C,,H,oNO; 


2(C,,H,9NO;).HLI,. 952.42 
See p1040 

see 3-Terpinolenone 

A'-p-Methanone-3. 1-Methyl4 152.24 
4-isopropylcyclohexenone-3 


CioH16O 


p1041}—,hydroiodide 
diiodide 


C,o0H, 60. See p1042........ 152.24 


C,oH,6O. See p1042........ 152.24 


6-Coniceine. Indolizidine. 125.22 
Octahydropyrrocoline. 


C,H, 5N. See p1045......... 


2Qp1045| Piperolidine(d/)... . 


125.22 

ite CHES A see Benzaldehyde,3,4- 
methylenedioxy- 

see Verbenone 

see Toluene, «-hydroxy- 
3,4-methylenedioxy- 

see Benzoic acid, 3,4- 
methylenedioxy- 

see Propanal,2,2- 
dimethyl-* 

see Propanoic acid, 2,2- 
dimethyl-* 

see 3,4-Hexanedione, 
2,2,5,5-tetramethyl-* 

see 1,3-Indandione, 2-/ert- 
butyl- 

see 3-Hexanone, 4-hydroxy- 
2,2,5,5-tetramethy!-* 

see 1-Propanone, 2,2- 
dimethyl-1-pheny!-* 

see Antimalarine 

see 1,4-Naphthoquinone, 
5-hydroxy-2-methyl-* 

al (Gxt; BOR Soon kana BanaD ae 


Piperonyl alcohol . . 
Piperonylic acid .. . 
Pivalaldehyde..... 
Pivalic acid ....... 
Pivalilindandione . . 


p1048 


EQ-CH- COPS ae ccctaesteracie losers 
Salicin benzoate. 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


hyg 
A" <217 (3.0) 
er(+1.Sal, 
al-eth), 
cr(w +1) 


nd or pr 
(AcOEt) 
(al, al-AcOEt) 


th pl (moist 
eth, +1w), nd 
(eth) 

pr (AcOEt), pl 
or mcl pr (al), 
cr (bz-lig) 
A*' 345 (4.5) 

bl nd 


yesh in air 
[a]2° + 49.13 
(undil) 4" 
234 (4.18) 

A*' 234 (4.18) 


[a]2° — 51.53 
(undil) 
4" 234 (4.18) 


[a]2’ —7.89 
(c =1) 


nd (MeOH, 
dil ace), wh cr 
(w +1 or 2) 
(a]}2° — 132.7 
(chl, c = 2) 
A" 291 (3.64) 
wh (PhNO,) 
nd (w +2), 
pr (al) 
[Jp —2.0 
(Py,c = 5) 


58 (hyd), 
34.9 
(anh) 

130-2.5 
(129.5) 


Density 
BEECE 


2567°° 


205 


222-30 
116— 
pee 


0.93443° |1.48487° 


232-37? | 0.93313° 
prs 
235 
109.5- 
10:55 
16F:52" 
65-7'8 
158729 
65-7'* 


1.4845° 


0.93243° | 1.48487° 


0.9012'3 | 1.4748 


0.89763> | 1.47487° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-443 


Solubility 


other 
solvents 


.| MeOH, 
chlv 


dilacs 
con alki 


Ref. 


C44, 
1506 


B21, 238 


B21?, 215 


B21?, 411 
B217,412 


B21?, 222 


B20?, 53 


B19?, 443 


B19', 679 
B31, 216 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
Mol crystalline “ae ee <—o 
s and Formula : form. pe es ensity 
Ne: eid poe Wt. | specific rotation Cc c 
and A,,,, (log «) 
Po | il 
Porphin 
p1050| Porphin.......... Tetramethenetetrapyrrole. |310.36 |metredoroglf |darkens |300'?sub | 1.336 
CroH isa (chl-MeOH) 360 
A”? 396.5 
(5.42), 489.5 
(4.20), 519.5 
(3.42), 563 
(3.70), 569 
(3.62), 616.5 
(2.93) 
p1051| 5f-Pregnane...... 17£-Ethyletiocholane. 288.52 | mcl sc or pl $3.5). lhe 1.03235 
Cys (MeOH) 
(o}h? +21.2 
(chl, c = 2) 
p1052| 5f-Pregnane-3a, GAH. .O3- See plosi. <7... 320.52 | pl (ace) 24324 {lohaphwe. 1.15 
202-diol [al®? +27.4 
(al, c = 0.7) 
sult 320 
(4.94), 430 
(4.73) 
2p1053)|5f-Pregnane-3a- CiiHscOzoSeeplOSiicn nite 320.52 cr (al), (o]2°+10)244-6 |........ 
20-diol J97 %svll 39 
(3.56), 323 
(3.84), 428 
(3.69), 496 sh 
(3.10) 
p1054|5f-Pregnane-3£, C,,H3,.0,. See pl051....... 320.52 |cr (al, ace) WS2e cal aetarrconezerel | cx tonate, otis 
20a-diol 
p1055|58-Pregnane-3 8, GyHeOs See plOSIcec. 4-1 320.52 |cr (AcOEt- 174-6. femestsmectlius ena 
20 B-diol peth or dil al) 
p1056|5f-Pregnane-3,20- |C,,H3,0,.Seepl051....... 316.49 |nd (dil al), cr Vee Ue Reinehtrs| (cacaers ee 
dione (dil ace) 
497 “ul 237sh 
(3.70) 
p1057/|5f-Pregnan-3a-ol- |C,,H3,0,.Seepl051....... 318-51 \nd(bz); cr (dil (1495 ~ lena. ce ee 
20-one al), rosetts or 
nd (hx) 
ri %sulf 233 sh 
(3.62), 331 
(3.86), 396 sh 
(2.76) 
p1058 |5f-Pregnan-3f-ol- |C,,H3,0,.Seepl051....... 318.51 |cr (dil al) Cn Poe eran Merrie 5 
20-one 
p1059|5f-Pregnan-20c-ol- |C,,H3;,0,.Seepl051....... 318.51 |pr (ace) NS2 Pew arares 
3-one 
p1060 |5f-Pregnan-20f-ol- |C,,H3,0,.Seepl051....... S18. Sle jer. (dil MEOH) alee ee eter el erere rd aie beter ecient 
3-one 
p1061 |5-Pregnene-3f-ol- |C,,H3,0,.Seepl051....... 316.49 |nd (dilal) 193, i teecehecillaere wishes eens 
20-one [al +28 (al) 
A*' 205 (3.52) 
p1062 |4-Pregnene-11 8, Reichstein’s substance E. 364.49 jer (aqace+w) |ca.125d. |... 66.20 ].0....-- 
172,208,21- C,,H3,05. See p1051 [a]2° +87 (al) 
tetrol-3-one 497 40 240 
(4.31), 283 
(4.23), 330 sh 
(3.73), 405 
(3.66), 468 
(3.63), 515 sh 
(3.51) 
p1063 |4-Pregnene-17., C,,H320,. See pl051....... 348.49 |cr (MeOH) 190. ier ca ceed tinaeeeee 
20,21-triol- [a]p +63 
3-one (diox, c = 1) 
A™' 240 (4.1) 
— |Prehnitene........ see Benzene, 1 ,2,3,4- 
tetramethyl-* 
— |Prehnitic acid ..... see 1,2,3,4-Benzenetetra- 
carboxylic acid* 
— |Prehnitylic acid... . |see Benzoic acid, 2,3,4- 
trimethyl- 
p1064 |Primeverose ...... 6(B-D-Xylosido)-D-glucose. |312.28 |cr(MeOH,80%|210 ~—i|........ |........ 
Gy oOr0: al), (a]3° +23 | (darkens 
+ -3.2(w, 190) 
c¢ = 5) (mut) 
— |Procaine ......... see Benzoic acid, 4-amino- , 
) (2-diethylaminoelthyl) ester 
p1065 |«-Progesterone .... 17a-Progesterone.C,,H3 02. (314.47 Jorh pr(dilal) |128.5-31 |........ 1.1667 
[a]p +192 
2” 249 (4.23) 
p1066 |f-Progesterone . . .. |178-Progesterone. 314.47 Ind (peth) T2122 © eae 1 ie ee 
C,,H390,. See p1065 [a]? + 172-82 
(diox, c = 2) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 


C-444 


Solubility 
Ref. 
other 
eth! ace solvents 


B267, 228 


E14, 95 


E14, 95 


E14, 95 
E14, 95 


E14, 152 


E14, 115 


E14, 115 
E14, 132 
E14, 132 


E14, 114 


E14, 150 


B31, 372 


E14, 151 


E14, 151 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, mp: 
wt. |specific rotation c 
and A,,4, (log ¢) 
Progesterone 
p1067| Progesterone, C,,H32N,0,. See 1065 ..... 344.50 | pl (dil al) 243 
dioxime 
p1068/Proline(D)........ d-2-Pyrrolidinecarboxylic 115.13 |hyg pr(al-eth) |215—20d 
acid. [a]2° + 81.9 (wy 
p1069|—(DL)........... C,H,NO,. See p1068....... 115.13 |hyg nd (al-eth), |205d 
cr (+w) (anh), 
190 
(hyd) 
Qp1070|—(L)............ CsH,NO,. See p1068....... 115.13 |nd(al-eth), pr |220—2d 
(w), [ale? 
—80.9 
(w,c = 1) 
p1071 |—,4-hydroxy- Allo-4-hydroxyproline. 131.13 |nd(w +1) 237-41 
(D, cis) C;sH,.NO;j. See p1068 [a] b§ + 58.6 
(w, p = 5) : 
p1072|—,—{DL, cis)..... Allo-4-hydroxyproline. 131.13 |cr(w, dilal) 250 
C;5H,NO3,. See p1068 
p1073|—,—{L, cis) ...... Allo-4-hydroxyproline. 131.13 |nd(w +1), 238-41 
C,H NO; . See p1068 [o]i$ — 58.1 
(wp =5.2) 
Qp1074; —,—(D, trans) . . . . | «-4-Hydroxyproline. 131.13 |If (dil al) 274 
C;sH,NO3. See p1068 [o]3' +75.2 (w) 
p1075|—,—(DL, trans) . . . | «-4-Hydroxyproline. 131.13 |pl (MeOH) 270 
C;,;H,NO3. See p1068 (261) 
p1076|—,—(L, trans) .... | «-4-Hydroxyproline. 131.13 |If(dilal), pr (w) | 274 
' C;H,NO;. See p1068 [a] p — 76.5 
(w, c = 2.5) 
p1077|—,—.,,betaine(d) . ..|C,H,3;NO;. See p1068...... 159.19 |pr(w +1) 249d 
[a]3,' +36 
— |Prominal......... see Barbituric acid, 5- 
ethyl-1-methyl-5-phenyl- 
p1078|Prontosil......... Gy7H,3N;0,S-HCl: 327.80 |og-red pw 248-51 
AwPH =6.8 
273 (3.86) 
Aw-pH =1.8 
262 (4.10), 
297 (3.67) 
p1079| Propadiene* ...... Allene. Dimethylenemethane.| 40.07 | gas — 136 
s CH,:C:CH, 
p1080| —,4,3-dioxo-*..... Carbon suboxide. 68.03 | gas —107 
Dioxoallene.O0:C:C:C:O 
p1081|—,tetrafluoro-*....| Perfluoroallene. F,C:C:CF, |}112.03 |gas = == J... 
Qp1082| —,tetraphenyl-* .. .|(C;H;),C:C:C(C.Hs),..... 344.46 |nd, pr(dilace, | 166 
al), 
— |Propaesin ........ see Benzoic acid, 4-amino-, 
propyl ester 
Qp1083)Propanal*........ Propionaldehyde. Propional. | 58.08 | A” 282 (0.9) —81 
CH;CH,CHO 
p1084/—, diethyl acetal* . . | 1,1-Diethoxypropane*. M3252 Ua ereye tevene cree svov-< oil bslasatesere cor 
Propylal. 
CH,;CH,CH(OC,H:;),. 
p1085|—,oxime*........ Propionaldoxime. DS-AO Wain teasers sae 40 
CH;CH,CH:NOH 
p1086|—,2-bromo-*...... CH, CHBrCHO).. 2s ei 136.98} liste nis acs ocovell csterabecaeia a 
p1087|—,2-chloro-*...... iGH{,CHCICHOR?..... 2.2.0. ODS 31. ocemetrskets ike feill csathesecsasts 
p1088| —,3-chloro-*...... CICHSCH; CHO iza.uraers ODS Sil hateccaneieyccverabel Maer hae ois 
Qp1089|—,—, diethyl CICH CH ICH(OGC. U5) 35-11). 06;659 Ileruaic oratete everclear 
acetal* 
p1090|—,2-chloro-2- 2-Chloroisobutyraldehyde.. {106.55 |... .....6c2c0c]ecsiecees 
methyl-* (CH3),CCICHO 
Qp1091|—,2,3-dibromo-* . . | Acrolein dibromide. 215;88)\payvetom einer se 
BrCH,CHBrCHO liq 
p1092|—.,2,2-dichloro-*...|CH,CCI,CHO............ 126.97 |(peth) 38-9 
p1093|—,2,3-dichloro-*...| CICH,CHCICHO......... L269 7 hy di(w)) ee ellie cere «ce 
— |—,2,3-dihydroxy-* | see Glyceraldehyde 
p1094|—.,2,2-dimethyl-* . . | Pivalaldehyde. (CH;);CCHO| 86.14 |4"'193(1.65) |6 
p1095|—,—,oxime* ..... Pivaldoxime. TOVAS il sscecteencacteee 48 
(CH;);CCH:NOH 
Qp1096|—,3-ethoxy-, 1,1,3-Triethoxypropane*. T7626 I) Fe rece ees hl atte case 
diethyl acetal* C,H,O0CH,CH,CH(OC,H;s), 
— |—,2-ethyl-3- see Butanal, 2-benzylidene- 
phenyl-* 
2p1097|—,3-hydroxy-2- Propanolonal. Reductone. 88.06 |ye nd (w) 200—20d 
oxo-*, enol form HOCH :C(OH)CHO 


oe Density 
— 34.5799) 1.787 
6.8 1.1148 
—38 
48.8 0.80587° 
122.87* |0.82323° 
131.5 0.92583° 
thes. 
109-10 | 1.5927° 
52-48° 
86 1.18235 
130-1 1.2681° 
40"° 
(40- 
50'°) 
8475 0.99514 
522 
90 1.0534° 
73-5S'° {2.19815 
YURI Wo asc Sr 
TER 1.4007° 
48'* 
77-8 0.79237 
652° 
184-6 dd |0.898;° 
78'4 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-445 


Ben Siaeae v 
teeeeees Vv 
IO On vi 
ee eecese ae 
aie mite Calle: Ss 
Po ee v 
eieyeleleiesete Vv 
ones s sae Vv 
DoCHCaC a Roe Be Vv 
oe 3 
s' 
eee “65 
1.4168 | i 
1.4538° | d 
sie i 
1.36362° | s 
1.3924? | 5 
1.428720 
1.48132° 
1.4317 | 5 
1.47595 | i 
1.426820 
1.4160'° 
1.50822° |... 
1.47622° | .. 
1.379128 
1.40672 | 5 
cece esen Ss 


Ref. 
h other 
cdniletee solvents 
Seal Gacy (schnell baBrotetetbrcés E14, 151 
Si Stee Ot li -5 ec ees B22, | 
s Iho! |) o) \chi.é B22?,5 
vi 
6 i 6 | 6 |BuOH, B22?,3 
PrOHi 
hl | ee hacicl aA cons ats B22', 546 
i MeOH 6 |B22?, 144 
re) MeOH 6 | B22, 546 
dial | aca Reve cal TORod Moe iencncas B22', 545 
to) MeOH s* | B22?, 143 
OBA revatte | nactes ieee enevossater ante B22?, 143 
Op | tery] alse’ trees [lle cere re B22', 546 
s s oils, C29, 
fats s 4135 
s |peths B1°, 922 
dies s |CS)s B1>, 3163 
HCO,H, 
MeOH d 
SS rtenteem Am 81, 
606 
6: | s: || 's ||| v |iCS) Schl'v |'BS?, 692 
GO| MON ake Avice Niemen tee B1>, 2682 
We We Sell hee eee B1°, 2689 
Suid] (oe oh lool |ocioes oxices B1°, 2689 
Vir ticciatellVetareiarsuete ete eet B1°, 2693 
foo} 55, | Varro diac & B1°, 2691 
Sei Ss Woven sae eee B1°, 2691 
Sbalee Meo] lpacauco na B1*, 2692 
i lh es, Jal SA ee eee pipers B1, 675 
SE Medea Ver | erder | tates levels eiacensere B1°, 2694 
BAA ons peth 6 B1°, 2692 
d CCks B1°, 2693 
Ss Bia eeelies%,[kesereenere B12, 742 
AA Nie | ees | | 5 a eee B1?, 744 
ST lerere, Ueteeesike\orsl teterrersveress B1°, 3190 
Che Vier ad etait |iercy (eseuceeeceeee re B1°, 3310 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. Name Synonyms and Formula et 
Propanal 
p1098| —,3(4-isopropyl- Cyclamen aldehyde. 190.29 
phenyl)-2-methyl- | Cyclomal. 
p1099|—,2-oxo-*........ Methylglyoxal. 72.06 
Pyruvaldehyde. 
CH,COCHO 
p1100|—,—,dioxime* ...| Methyl glyoxime. 102.09 
CH,C(:NOH)CH:NOH 
Qp1101|—,—,1-oxime*. . . . | Isonitrosoacetone. 87.08 
CH,COCH:NOH 
p1102|—,2-phenoxy-*.. . . |CsH;0CH(CH;)CHO...... 150.18 
p1103|—,—,oxime* ..... C,;H,;OCH(CH;)CH:NOH . |165.19 
Qp1104|—,2-phenyl-* ..... Hydratropic aldehyde. 134.18 
C,H;CH(CH;)CHO 
Qp1105|—,3-phenyl-* ..... Hydrocinnamaldehyde. 134.18 
C,H;CH,CH,CHO 
p1106 |—,2,2,3-tri- CIGH;[ CCITGHO= 7. 2.-- = 161.42 
chloro-* 
Q p1107|Propane*......... CH, CH {CHa terse saa 44.11 
Qp1108}—,1-amino-*...... Propylamine. 59.11 
CH,CH,CH,NH, 
Q p1109|—,2-amino-*...... Isopropylamine. 59.11 
(CH;),CHNH, 
pulse} t-amino=»5 2 Pala visapisiomniores oiereerrsrnsays 159.28 
3-cyclohexyloxy-* 
pl111|—,1-amino-2,2- Neopentylamine. 87.17 
dimethyl-* (CH;);CCH,NH, 
p1112|/—,1-amino-3- CH,(CH,),,O0(CH,)3NH,j . . |243.44 
dodecyloxy-* 
Q p1113|—,1-amino-3- CH,O0CH,CH,CH,NH,....| 89.14 
methoxy-* 
Q p1114|—,2-amino-2- tert-Butylamine. 73.14 
methyl-* (CH;);CNH, 
— |—,2-amino-1- see Amphetamine 
phenyl-* 
Qp1114'|—,2,2-bis(bromo- | Pentaerythrityl tetrabromide. |387.76 
methyl)-1,3- C(CH,Br), 
dibromo-* 
Qp1115|—,2,2-bis(chloro- _| Pentaerythrityl tetrachloride. |209.94 
methyl)-1,3- C(CH,Cl), 
dichloro-* 
p1116|—,1,1-bis(ethyl- (C,H;SO,),CHCH(CHs), . . |242.36 
sulfonyl)-2- 
methyl-* 
p1117|—,1,1-bis(4- 4,4’-Propylidenediphenol. .. | 228.29 
hydroxy- 
phenyl)-* 
Qp1118|—,2,2-bis(4- 4,4-Isopropylidenediphenol. |228.29 
hydroxy- 
phenyl)-* 
Qp1118'|—,2,2-bis(iodo- Pentaerythrityl tetraiodide. |575.75 
methyl)-1,3- C(CH,D)4 
diiodo-* 
Q p1119|—,1-bromo-*...... n-Propyl bromide. 123.00 
CH;CH,CH,Br 
Q p1120| —,2-bromo-*...... Isopropyl bromide. 123.00 
CH;CHBrCH, 
p1121| —,1-bromo-2- CHECHGICH- Bre: nese oe 157.44 
chloro-* 
Q p1122| —,1-bromo-3- CICH {CH CH Brace. a 157.44 
chloro-* 
2 p1123| —,2-bromo-1- ICH CHBrCHClimnense ss 157.44 
chloro-* 
p1124| —,2-bromo-2- (CHA CBrGly fo.05.5 sass 157.44 
chloro-* 
Qp1125| —,1-bromo-2,2- Neopentyl bromide. 151.05 
dimethy!-* (CH;);CCH,Br 
Qp1126) —,1-bromo-2,3- Epibromohydrin........... 136.98 
epoxy-*(d)* 
p1127| —,({dl) ......... C,H,BrO. Seep1126....... 136.98 


Color, 
crystalline 


form, 
specific rotation 
and A,,., (log «) 


ye hyg liq 


nd (to, w, sub), 
pr (al) A*! 
231 (4.32) 

nd (CCl,), If 
(eth-peth) 


nd (dil al) 

4239 (2.87), 
259 (2.34), 
287 (2.18), 
314 (2.00), 

mel A*! 252 


cr (ace), nd (lig), 
tel (bz +1) 


nd (al) 


nd (w) 


pr (dil aa), 
nd (w) 4”! 
227 (4.4), 
275 (3.8) 
nd (to) 


[a] ho +45.4 
(undil); +6.5 
(al, p = 5.5) 


157 


47 


163 


Density 
133-79? |0.951'5 
1155 
72 1.04552* 
ID orsverirs eters 
sub 1.0744°” 
22930). Acie cisco 
99-101'S 
202-5 | 1.00893" 
OD as 
PPE Koda 8 lee es ero 
104-5'3 
63-545 |1.470?5 
—42.07 |0.5005?° 

(lig) 

0.5853; *5 
47.8222 07:1 732° 
32.4760 0.68917° 
Ae ee ee cor 
81-274! 10.74553° 
140° 0.84392° 
116-9 0.87273° 
44.4769 |0,69582° 
305-6 2.596! 
Oe Seo as 7 
7520" Misianccterrs 
250-2295, camer 
TO7eo ats 3 53720 
59.387 |1.31403° 
118 1.5312° 
143.367°° | 1.59692° 
B24 
WEES save 
93.0— 1.474?! 
5.5745 
1067°° 1.199732° 
34.610° 
134=6°° 1h cere 
138-40 1.615'4 
(134-6) 
61-2°° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.50687° | i 
1.4002'* 
aiaiecite ovens 6 
sh 
Sleststemate s 
slave ites i 
ener é 
PeS17625 i 
a Seegapaiere i 
1.47375 
1.28982" | s 
1.38707° | s 
1.37427° | c 
aie staniees i 
1.40237° | 6 
1.448779 | i 
1.41917 | 5 
1.3784?° | co 
aba tas i 
atin fs ae 
sietase aa we i 
ie aca eee i 
1.43437 | 6 
1.425179 | 6 
1.474579 | 6 
1.486479 | i 
1.479579 | i 
1.457579 | i 
1.437079 | i 
ii@pahata pets i 
1.48412° i 


Solubility 


Se Ref. 
: other 
Mi eis solvents 


C55, 
25834 
B1?,819 


B1?, 822 


B1°, 3092 


B6, 151 


B6, 151 
B7?, 237 


B7?, 236 


BI’, 691 


B1°, 204 


tos"os 6 


chls 


BI, 373 


BI, 239 


B1*, 242 


B1°, 245 
B1°, 245 
B1*, 245 
B1°, 246 
BI, 141 


B17?, 14 


B17’, 14 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Density 


Np 


Color, 
crystalline 
No Name Synonyms and Formula form, 
specific rotation 
and A,,,, (log e) 
Propane 

p1128 |—,1-bromo-3-..... FG@H, CH, CH Brix.is.< oe at 140/997 ctertee state e to [arenes oar 
fluoro-* 

Q p1129 |—,2-bromo-2- tert-Butyl bromide. (WAU Pe cdiccclooniee 
methyl-* (CH;)3CBr. 

p1!130 |—,2(bromo- (BrCHa)sCBreaiaasicrs sek RP RS Bhorcco tour 1 5SO—1 '* 
methyl)-1,2,3- 
tribromo-* 

p1131 |—,1-bromo- CH;CH,CHBrNO,........ 168.00 |.3.)eeete sce eee 60-5 
1-nitro-* a2 ES 

p1132 |—,2-bromo- (CH) CBINO2 Sever vce 168.00 laom.vercrareetere «terouieteets 151.7 
2-nitro-* —.8745 

73-5°° 

Qp1133 |—,1-chloro*....... n-Propyl chloride. 1854 dt eee 6.607°° 
CH3;CH,CH,Cl. 

Qp1134 |,2-chloro-*...... Isopropyl chloride. BSA |i leicrars leone 5.7476 
CH;CHCICH;. 

p1135|—,1-chloro- Neopentyl chloride. 106760)! % tee eee —20 84.370° 
2,2-dimethyl-* (CH3)3CCH,Cl. 

Q p1136|—,1-chloro- a-Epichlorohydrin. ........ OD“SSM ba ara ietis aieie este —48 i608" 
2,3-epoxy-(d/)* 60-1 10° 

pl137|—,—-(/) .......... C3H;sClO. See p1136....... OP SS il{als— 25.6 8 leeeeeees 92-3360 

p1138 |—,2-chloro- 3-Chloro-1l-oxacyclobutane. | 92.53 ]............. 1324 
1,3-epoxy-* 3-Chlorooxetane. 

B-Epichlorohydrin. 

UTS fae S-CUNON Oe  N o plains foe wore ope cracae so eral BOGS iis Seas csts ieve cies: Nie isu cetere a 122.0 
1,2-epoxy- 5445 
2-methyl-* 

p1140|—,1-chloro- PCH [CH CHSC aescnies MESS Wckagreseteeteisinss leew emcees 79 532° 
3-fluoro-* 

Qp1141|—,2-chloro- tert-Butyl chloride. S25)! Ml ears aaeetatel savers —25.4 52 
2-methyl-* (CH;)3CCl. 

p1142|—,(2-chloro- (CICH,),CCICHCI, ... ... ZOOS S.A iate. tere ctonchsyoe, ott | cetenevoes/ets 226.3- 
methyl)-1,1,2,3- aioe 
tetrachloro-* 95° 

p1143 |—,(2-chloro- (CICHD)3 CClitrrieeeryrmicrets 195 OLA irre etetatutetsions)sisil(elereterererere 209.8— 
methyl)-1,2,3- LOS EZ 
trichloro-* 87° 

Qp1144|—,1-chloro- CH,CH, ,CHCINO 3.0255... 123554 10°°280:5'(1:48) cree 141-3 
1-nitro-* 67°° 

p1145|—,1-chloro- CH;CH(NO,)CH,Cl....... 2S S4 ace rareiatatactoisjete all leterstensvalets 172-3 
2-nitro-* 944° 

p1146|—,1-chloro- O,NCH,CH,CH.Cl.....-.; US ESA Wie bree ccocetiia cise felersters «ere 197 6d 
3-nitro-* 115-6*° 

p1147|—,2-chloro- CH, CHCICH INOS «5 sicsstes D234 icotsisic: aiatnya lepers: || aPacenrece ace 172180 
1-nitro-* 751° 

Qp1148|—,2-chloro- CH3CCI(NO,)CH3....... 1b hee he ne Sen Ree oe 134 6d 
2-nitro-* S7e2 

Q p1149|—,1-chloro- C,H;CH,CH,CH.Cl ..... S464) Oe ere ates chances llliehetedazsrasel's 219-20 
3-phenyl-* 110?! 

p1150 |—,1,2-di- CH;CONHCH(CH;)CH,NHCOCH, 138-9 190'8 
acetamido- 158.20 |nd (bz) 

Q p1151|—,1,2-di- 1,2-Propanediamine*. P40 a (ols 29°78. Weeteea- 120.5 
amino-(d)* CH;CH(NH,)CH,NH, 
Qp1152|—,1,3-diamino-*. . . |Trimethylenediamine. TAA Bil crc ctate eS ars «ellen aes pa St5iee 
H,NCH,CH,CH,NH, 
p1153|—,1,1-dibromo-* .. |Propylidene bromide. ZOUM9ON| | Ate aoteerecerelere'||Pestere anes 133:57°° 
CH,;CH,CHBr, 28.41° 
Qp1154|—,1,2-dibromo-* .. | Propylene bromide. 20190 W akosteec sera —55.25 |140.07°° 
CH,CHBrCH,Br Sono 
Q p1155|—,1,3-dibromo-* . . | Trimethylene bromide. 20129011 ||. sc- 6 tet ei wciare fr —34.2 |167.37© 
BrCH,CH,CH,Br 56.6'° 
p1156|—,2,2-dibromo-* . . | Isopropylidene bromide. PAU OS octeia Soe Sco oacoe 114-574° 
CH,;CBr,CH, 

p1157 |—,1,1-dibromo- Neopentylidene bromide. DIDOS NN dre hs guescte. 14 1807°° 
2,2-dimethyl-* (CH;);CCHBr, 661° 

p1158|—,1,3-dibromo- —_ |(CH),C(CH,Br),......... DIG OSH We ese .. atl Mee ee 185-90d 
2,2-dimethyl-* 12¢ 

Qp1159 |—,1,2-dibromo- Isobutylene bromide. 0 eA eae ae 9-12 149-51 
2-methyl-* (CH;),CBrCH,Br 61*° 
p1160|—,1,1-dichloro-*. . . |Propylidene dichloride. T1299) |. chs See eR cco | aera sitials BRen7s4 
CH,CH,CHCI, 
Q p1161 |—,1,2-dichloro-*.. . | Propylene chloride. LAD OOM ce stsrerarstey eters —100.44 |96.377°° 
CH,;CHCICH,Cl1 —3.69!° 
Q p1163|—,1,3-dichloro-*.. . | Trimethylene chloride. HPO Sb lls Someone craraK —99.5 120.476° 
CICH,CH,CH,Cl 141° 
Qp1164|—,2,2-dichloro-*.. . | Acetone dichloride. LIZ OO Merci one eee —33.8 169.37°° 
Isopropylidene chloride. 
CH,CCI,CH; 


1.54235 
1.22093° 


2.55952° 


1.6562° 


(0.89092° 
0.86173° 
0.86602° 
1.180129 


1.2007 


0.84207° 


1.568635 


1.503625 


1.20938 
1.245? 
1.26729 
1.236115 


1.230'° 


1.05635 
0.858425 
0.88425 
1.9823° 
1.93242° 
1.98222° 
1.78253° 


1.66957° 


1.69343° 
1.7593° 

1e13213° 
1.15603° 
1.18783° 


1.11203° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.429075 
1.42787° 


1.62467° 


1.38797° 
es gadoe 
1.4044?° 


1.43617° 


1.43407° 


1.387175 
1.38577° 


1.516575 


1.508?° 


1.4251?° 
1.443275 
1.44477° 


1.4378'° 


1.504779 
1.50507° 
1.509 

1.428979 
1.4394?° 
1.44877° 


1.41487° 


Solubility 
w | al | eth} ace} bz 4 Pe 
Tos is dal V's s |chlv 
i eSeoel oicion (creo ARON leicacaica saci 
i SmAtySs naan Perree eevee 
(all We Sl gaa ara KOHs 
Soo |S) leegeesl sss alki 
56 | a | s |chls 
6 | @ | a s |chls 
Or ot oy s |chls 
6 | o| Si) lscistenene cies 
a’ 
5 | co] CS ilecookoune 
d* 
0 bal ae el Dee chis 
s eal creo (erate Ieee san 
i [evel ey, s |chls 
6 | ao] oa s |chls 
sl Keer IA s |chls 
chls 
6 s s . | glycols, 
oils s 
Sains .|chls 
Spas: .|chls 
CE ey Sa Mis coral orca fs oe reac icis 
OM ISOS Aercts|lets glycerol, 
oils s 
KOHi 
viv i 6 |chlv 
s' | ligi 
v olleg.ql iyo chlv 
Ss 0) Dice feceficvccvcsee 
Sales chls 
Sm Sieh iheces!l|borss chls 
Sines: chls 
Siat| US ¥a8| ates eters chls 
i Spas. 8.) |chl's 
eR eSa Se ees) ase)| Chis 
ss s |chls 
Sales s |chls 
On Ss Se [sas (8. |chi's 
Ore |e s |chls 
eR A cee) s |chls 


Ref. 


B1°, 244 


B1, 322 


B1°, 260 


B1°, 260 


B13, 219 
B1?, 221 
B1°, 370 
B17?, 13 
BI7',4 
B17, 6 
C55, 
18694 
C51, 260 
BI, 316 


B13, 321 


B1°, 321 


B13, 259 
B13, 259 
B1, 116 
BI, 259 


B1°, 259 


BS5?, 305 
B4, 261 

B4?, 697 
B4?, 552 
B13, 246 
B13, 246 
B13, 248 
B1°, 250 
B13, 371 
B1°, 371 
B1?, 324 
B1?, 225 
B1?, 225 
BL, 227 


B1°, 228 


No: Name 
Propane 
p1165| —,1,1-dichloro- 
2-methyl-* 
p1166|—,1,2-dichloro- 
2-methyl-* 
p1167|—,1,3-dichloro- 
2-methyl-* 
— |—,1,1-diethoxy-* .. 
p1168|—,2,2-di(ethyl- 
sulfonyl)-* 


p1169|—,1,3-difluoro-* ... 


p1170|—,2,2-difluoro-* . .. 


p1171|—,1,2-diiodo-* .... 


Qp1172|—,1,3-diiodo-* .... 
p1173|—,2,2-diiodo-* ... . 
Qp1174|—,2,2-dimethyl-* . . 
p1175 |—,1(dimethyl- 
amino)-* 
p1176 |—,1(dimethyl- 
amino)-2-methy! 
p1177|—,1,1-dinitro-*.... 
p1178 |—,1,3-dinitro-*.... 
p1179|—,2,2-dinitro-*.... 
p1179! |—,1,2-di- 
phenoxy-* 
p1179?|—,1,3-di- 
phenoxy-* 


Q p1180|}—,1,2-epoxy-(d/)* . 


p1181 |—,1,3-epoxy-* .... 


p1182|—,1,2-epoxy- 
3-iodo-* 
p1183|—,1,2-epoxy- 
2-methyl-* 
Q p1184|—,1,2-epoxy- 
3,3,3-trichloro-* 
p!184'|—,1-ethoxy- 
3-phenoxy- 
p1185 |—,1-fluoro-* 


Q p1186|—,1,1,1,2,2,3,3- 
heptachloro-* 
—,1,1,1,2,3,3,3- 
heptachloro-* 
—,heptafluoro- 

1-nitro-* 
—,heptafluoro- 
1-nitroso-* 
—,1,1,4,2,2,3- 
hexafluoro-* 
—,I(hydroxyl- 
amino)-* 


p1187 
p1188 
pl189 
p1190 
pli91 


Qpli92 


2 pll93 


p1194|—,1-iodo- 
2,2-dimethy!-* 
—,2-iodo- 


2-methyl-* 


pl195 


Q p1196 |—,1-isocyano-*.... 


p1197 |—,2-isocyano-*. . . . 


p1198]—,2-isocyano- 
2-methyl-* 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
Synonyms and Formula Mol. form, 
Wt. Ispecific rotation 
and A,,., (log €) 
at 
Isobutylidene chloride. [ay ACE 9 Were etre ORC oe 
(CH;),CHCHCI, 
Isobutylene chloride. EF7.03 coe ae shea e es 
(CH;3)2CCICH,Cl 
(CH,CH(CH. CD). tsiec cise 127.034N\. on sitea ge amie, 
see Propanal, diethy! acetal* 
Acetone diethyl sulfone. 228.33 | mel (w), pr (al) 
Sulfonal. (CH3),C(SO,C,Hs)2 
Trimethylene fluoride. BOOSi erase eile cer.) 
FCH,CH,CH,F 
Isopropylidene fluoride. 80.08 | gas 
CH;CF,CH; 
Propylene iodide. POS BOT lrrctcvaicuatert ale aFove 
CH;CHICH,I 
Trimethylene iodide. 295. SO Ngee tedtan ioe s:0.<,0 
ICH,CH,CH,I 
Isopropylidene iodide. Pa RM PA A rine ana 
CH,CI,CH; 
Neopentane. C(CH;3),...... 72.15 | gas 
Dimethyl propylamine*. SUT AVivare arate hetero 
CH;CH,CH,N(CHs), 
Dimethyl isobutylamine*. LOU oa tee eters aie 
(CH3),CHCH,N(CH;),. 
CH;CH{CH(NO;)72 225. -1> 134.09 |A"* 280 (1.76) 
O,NCH,CH,CH,NO,..... 134.09 |A*' 273 (1.60) 
CHIC(INO))ZCHs reesckvec 134.09 |A*' 278 (1.72) 
CH,;CH(OC,H;)CH,O0C,H; | 228.29 |rh (MeOH) 
C.H;0CH,CH,CH,0C,Hs. |228.29 |If (al) 
Methyloxiran. Propylene S808 3] Aare areas 
oxide. 
Oxetane. Trimethylene 58.08 | A®** 167 (3.04), 
oxide, 170.5 (3.29), 
174.2 (3.44), 
184 (3.1), 
187.5 (3.30) 
Eplodony Grint nen.cs)sisisicle-s 183.98 ers tole since) 5 
Isobutylene oxide. 2,2- 2A Lal ectens sibs tens nae 
Dimethyl oxiran. 
S/atatesavaenstcyelicleislaravalstafelels sleis GRAZ eras sis. vis en 
Cs;H,;O0CH,CH,CH,0C,Hsg. |180.25 |oil 
n-Propy] fluoride. OZ0O Nee icristnete asia 
CH;CH,CH,F 
GE CHCEIICCle in cuseretete 285.21 |amor 
CE CCHEIC CIT saaintuales QBS. 210 | rte RES cis. sc 
F;CCE,CE.NO) secncs oes 215.03 | 2." 282 (1.56) 
FICCHCFUNO\La acer 199.03 |deep bl 
A**? 686 (1.34) 
BCH CECH ny ceases 192104) |. 32a. ege4s a4 
CH;CH,CH,NHOH....... 75.11 |nd (eth) 
n-Propy] iodide. 169.99 |A*! 254.5 (2.69) 
CH;CH,CH,I 
Isopropyl iodide. 169.99 vl eos eS 6 sees 
CH;CHICH, 
Neopentyl iodide. jC. Td es 
(CH3);CCH,I 
tert-Butyl iodide. (CH3)3CI. . |184.02 |............. 
Propylcarbylamine. Propyl CONT NO arcane sieve 
isocyanide. 
CH;(CH,),NC 
Isopropylcarbylamine. OOF «| Frome eres 6.2 
Isopropyl isocyanide 
(CH;),CHNC 
tert-Butyl carbylamine. 83.13 


tert-Butyl isocyanide 
(CH3);CNC 


—10}.3 


105-6 
(108-10) 

108 
38-97" 

134.67°° 
60*° 


300d 


416759 


0.47? 


22776 dd 
110"? 

1737 
§310 

9.50 


65,552 
81.0753 


184 
103! 
185.5 
48-50? 
175-81? 


338-407°° 
16075 
34.3 


Density 


47.8 (cor) |0.89303° 


160-2 
52 
14976 
44-533 
Zi0ice 
247-8 
13250 


249 
933 


102.45 
89.45 


127-9d 
42-470 

100 dd 
20.8°° 


1.011132 |1.433025 | i 
1.0933 |1.43707° | i 
1.132535 |1.448875 | i 
AT 20 2 Sol ODO C C) 
st 
1.00573* |1.31907¢ 
0.92053° |1.29047° 
(liq at (lig at 
sat pres-| sat pres- 
sure) sure) 
a ener 2.490185 
2.575529 |1.64237° | i 
2.51594) |A6Siie0 i 
0.613507°|1.3476° i 
0.715239 {1.386079 
0.70973° |1.39077° 
1226104%* |1-433970 8) es 
1.3533® |1.46547° | i 
1BO4E 7 © || vacates 6 
1.07483?-7|1.5542337) i 
Reon oloscada.s i 
0.8593 1.36707° | co 
1.39612° | « 
1.98225 | reve cartels i 
0.8650° 1.37127? 
1549520 14737225 one 
0.79562° |1.31157° | 6 
1.80483* | .c scteal|incas 
1.792134 |1.5427?! 
BASE | bc 3)y- claca BS oe A, v 
1.74892° |1.50587° | 6 
1.70333° |1.50267° | 6 
1.49407° 11.4890? | i 
1.54452° |1.49187° | d 
Sepiis hey teeters i 
TS96° ||} verte cma i 


Solubility 


Ref. 
4 other 
aoe solvents 


Sia s |chls B1>, 319 
co | 0] 0] o}/CCho |BI*,319 
$lev v |CCks B1°, 319 
s| 6 s |to,chl, B1', 345 
AcOEts 
CCl,6 
CS, i 
asia 8), || aeeeeeen BL, 218 
Pee OP er ie Pn B1°, 218 
S ) Site oe ae MeOH s |BI1,115 
Pi (eet all - roe Fe B1?, 255 
chls 
$V scotalllarate CCl, B1°, 255 
chls 
S |. 8% De chillis stelle B1°, 369 
rey: s |chls B4?, 621 
sls s |chls B4?, 638 
ue alks B1°, 260 
8 |..2} 06s B1°, 261 
coe ferns flee ® sri aa B1°, 261 
s | s |s | s |MeOH, |B6?,151 
chis 
8 | 8’ |. ou |e) ene B6?, 151 
C0 | 00! |. fle + 0ifteteeemnanE B17,6 
o|s|v Osv B17?, 12 
s¢] s. |s5,[.0i|eceenee B17?, 15 
8 [°8°'[.nk pate ee eae B17?,17 
wow] V [alee ae ... |BI7?, 14 
8 8p ese [ns See B6, 147 
ve [sv es .|leere eee aes | ae 2) 7, 
estou) os [toe ee eee chls B1°, 238 
chlis B13, 239 
C51, 
14790 
j cer|isie.v:]' e's 5 | ool rr C51, 
14790 
B4, 537 
8. dada: ale lig 6 B4, 537 
©] 00. | a6.) 5 0 ea B1>, 252. 
a | co |chl co B1°, 253 
8.4). selene ca ereiee.a LS 73) 
CoM MN I rence B1°, 326 
CoM MIG. . |B4?, 625 
00: b COUT '>. 5 |< enna . |B4, 154 
| 00 3.5 leer HCld B4?, 641 


p1201|—,2-methyl- 
1,1,1,2,3-penta- 
chioro-* 

p1202| —,2-methyl- 
1,1,1,2-tetra- 
bromo-* 


p1203|—,2-methyl- 
1,1,2,3-tetra- 
bromo-* 

p1204 | —,2-methyl- 
1,1,1,2-tetra- 
chioro-*- 

p1205 |—,2-methyl- 
1,1,2,3-tetra- 
chioro-* 


1,1,2-trichloro-* 


p1209| —_2-methyl- 
1,2,3-trichloro-* 


2 pi218|—,1,1,1,2-tetra- 
chioro-* 


p1219|—,1,1,2,2-tetra- 
chloro-* 
p1220|—,1,1,2,3-tetra- 


p1221]— ,1,2,2,3-tetra- 


Q pi229| —,1,2,3-tri- 


— |—.1,3,3-tri- 
ethoxy-* 

p1230|—,1,1,1-tri- 
phenyl-* 


. | Perchloropropane. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
Synonyms and Formula form. 
specific rotation 
and J,,,, (log c) 


lsobutane 
CH;0CH,CH;CH,0C,H, 


Nitroisobutane. 
(CH;),CHCH,NO,. 
CICH,CCK(CH;)CCl,...... 


0.962523 |1.40667° 


1.56862° |1.5165?° 


(CH;),CBrCBr,........... 


BrCH [CBriCH)CHBry.2-. |37.3-0 34) syoerrinaia’-ta = -)|| aetiatets 134'! 1.599079 


(CH3); CCICGI ean. on 1921175 


CICH,CCK(CH;)CHCI, .... 


(CH;),CBrCHBr,......... 2.01692° 


(BrCH,),CBrCH; ......... 2.175029 |1.5652?° 


(GH) ;CCICHGI en tee 1.25882 |1.46662° 


CH,CCK(CH,Cl); ......... 1.30122° | 1.4765?° 


GHUCH’ GH UNO vanes 4*'270(1.59) 1.00812* | 1.40162° 
CH,CH(NO,)CH).. 
n-Propylnitramine. 

CH;CH,CH,NHNO, 


O:NCH- GH. CEsipnentee 


A" 260 (1.66) 


0.98763° 
1.1046'* 


1.39442° 
1.46107° 


1.420335 


wh cr (dil al) 


Cl,CCC1,CCl, 
GICH{ CGHGICCI nee ene 


Cl,CHCHCICHCI,........ 1.60863* |1.5131"’ 


1.48677° 


GHSCHCICCI ia see seiae a 1.4732° 


CHS CCU CH GU rrrrietey-tacere oll tt Gt O8) | nena ecterete tar tel | aie anes 1537¢2 1.47" 1.4850?° 


CICH,CHCICHCI,........ 179- 1S 13 'ta) | SOS 77 


GIGH,CCKCH; Gln te ote: 1.4940!" 


CH;CHBrCHBr,.......... 1.5790?° 


CH CBriGHy Biren nnnne 1.56707° 


BrCH,CHBrCH,Br........ 1.58627° 


CHICHSCClaee eee. 


CHSCHCICHCI ane 


GiGH ICH CHE wcrc enn 1.47187° 


siseroletegal ockstatoras| Baal pisses ar 1.4609?° 


GHs CGI CHC) arrtcrsctess1-:- 

Trichlorohydrin. 1.4832?° 
CICH,CHCICH,CI 

see Propanal, 3-ethoxy-, 
diethyl acetal® 

(G,.H);CCH CH y.40.--2.: 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-449 


Solubility 


hilace other 
ALY) ESS solvents 


Ref. 


Bi. 124 
B6, 147 


Css, 
24677 


BI’, 327 


BI’, 321 
BI, 128 
BI», 325 
BI°, 320 
BI?, 321 


B1?, 325 
BI’, 325 


BI?, 320 


B1’,320 
BI’, 256 


Bi’, 258 
B4', 569 


CSI, 
1868 

BI’, 239 

B1,107 


B1>, 236 
BI?, 233 


BI, 234 


BI’, 234 


BI?, 234 
BI>, 251 
BI?,77 

BI’, 251 
BI’, 230 
BI?, 230 
BI?, 330 
BI’, 231 


B1°, 231 


. | BS®, 2340 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Name Synonyms and Formula as 

1-Propanearsonic acid 
Q p1231|1-Propanearsonic |CH;CH,CH,AsO3H2...... 168.03 

acid* 
p1232|1-Propaneboronic | n-Propylboric acid. 87.92 
acid* CH,;CH,CH,B(OH), 
p1233|—,2-methyl-* ..... Isobutylboric acid. 101.94 
(CH;),CHCH,B(OH), 
— see Malonic acid 


. | Propylene glycol. 76.11 


CH,;,CH(OH)CH,0H 


4-Methyl-1,3-dioxolan-2- 102.09 
one. 
CH,CO,CH(CH;)CH,0,CCH; 


Q p1244! 1,3-Propanediol* Trimethylene glycol. 76.11 
HOCH,CH,CH,OH. 
p1245|—,diacetate....... CH,CO,CH,CH,CH,0,CCH; 
160.17 
Q p1250| —,2-amino- CH,CH,C(CH,OH),NH, . .| 119.17 
2-ethyl-* 
Q p1251|—,2-amino- HUNC(CHLOM)s cane <i 121.14 
2(hydroxy- 
methyl)-* 
© p1252|—,2-amino- CH;C(CH,OH),NH;...... 105.14 
2-methyl-* 
Q p1253|—,2-butyl- CH,(CH,),;C(C,H;)(CH,0H), 
2-ethyl-* 160.26 
Q p1254| 1,2-Propanediol, a-Chlorohydrin. 110.54 
3-chloro-* CICH,CH(OH)CH,OH 
p1255| —,—,diacetate .. .. | CICH,CH(O,CCH;)CH,0,CCH, 
194.62 
p1256/ 1,3-Propanediol, HOCH,CHCICH,OH ..... 110.54 


2-chloro-* 
1,2-Propanediol. 

3-chloro- 

2-methyl-* 


p1257 CICH,C(OH)(CH3)CH,OH | 124.57 


— |—,3,3-diethoxy-* . . | see Glyceraldehyde, 
diethyl acetal 
Q p1258|1,3-Propanediol, HOCH,C(C,H;),CH,OH .. |132.21 
2,2-diethyl-* 
p1259| 1,2-Propanediol, (C,H;s),NCH,CH(OH)CH,OH 


3(diethyl- 147.22 
amino)-* 
Q p1260} 1,3-Propanediol, HOCH,C(CH;),CH,0OH ...| 104.15 
2,2-dimethyl-* 
p1261| 1,2-Propanediol, (CH3),NCH,CH(OH)CH,OH 
3(dimethyl- 119.17 
amino)-* 
p1262| 1,3-Propanediol, HOCH,C(NO,),CH,0OH .. .| 166.09 
2,2-dinitro-* 
Q p1263| —,2-ethyl-2- TMP. Trimethylolpropane. | 134.18 
hydroxymethyl-* CH,;CH,C(CH,OH), 
Q p1264| —,2-ethyl-2- CH,;CH,C(NO,)(CH,OH),.| 149.15 
nitro-* 
— |1,2-Propanediol, see Glycerol, !-hexadecyl 
3-hexadecyloxy-* | ether 
Q p1265} 1,3-Propanediol, Pentaglycerol. Trimethylol- | 120.15 
2(hydroxy- ethane. CH,C(CH,OH);. 
methyl)-2- 
methyl-* 
Q p1266| —,2(hydroxy- OZNC(CH{OH)3 5 ze. a oe 151.12 
methyl)-2-nitro-* 
p1267| 1,2-Propanediol, 1-Thioglycerol. 108.17 
3-mercapto-* HSCH,CH(OH)CH,OH. 
p1268| —,2-methyl-* ..... Isobutylene glycol. 90.12 
(CH;),C(OH)CH,0OH 
p1269/1,3-Propanediol, CH3;C(NO,)(CH,OH),..... 135.12 


2-methyl-2- 
nitro-* 
p1270|—,2-methyl-2- 
propyi-* 


1,2-Propanediol, 


2,2-bis(hydroxymethyl)- 
pentane 
(HOCH,),C(CH;)(CH,),CH; 
see Glycerol, 1-octadecyl 


132.21 


3-octadecyloxy-* ether 

p1271/1,3-Propanedione, |Cs;H,COCBr,COC,H,..... 382.06 
2,2-dibromo-1,3- a 
diphenyl-* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Color, 
crystalline 

form, mm P: 
specific rotation c 
and A,,,, (log &) 
nd (al), pl(w) = |134.6— 

5.2 
wh nd 107 
lo pl (w), cr 112 
(CICH,CH,Cl) 


ye 37.5-8.5 
nd of fl 170.5-1.5 
(MeOH) 
Teac eeMe Sieisio6 109-11 
wh 43.8 
Vea Noes 0 bawesc'sas 
wh 61.3—.6 
Cee ee Wisco 
nd (bz) 130 
wh pl (bz) 142 
wh pwor pl 58 
nd (w) 4"! 57-8 
280 sh (1.61) 
wh pw or nd 204 
(al) 
nd or pr 165 (144) 
ViS@ Wma Pe OW Paerectece 
mel 149-50 


cr (hx) 


pr (eth) 


95 


C-450 


b.p. Densit 


1.03613° |1.43247° 


1.20413° | 1.41897° 
1.0593° | 1.4173?° 


1.43707° 


1.29603° 


1.05973° |1.43987° 

209-1079 1.07019 
84,510 
143-5!° 


1.4192 


1.0993° | 1.4907° 
219-20'8 
(230— 
412) 
1515222 


0.92938 | 1.458725 


1.326}§ | 1.48097° 


1.1993° | 1.44077° 

116’? 
146'* 1.32193° |1.48312% 
114-779 


go'e 


1.23623° |1.47487° 


240-1 
13125 


1.05238 


135-715 


d 


100-1" |1.24552° | 1.52687 
17676 


79-80" 


1.00247° | 1.43507° 


Solubility 


He other 
aCe solvents 


B4?, 997 


B4?, 1023 


B4°, 1965 


B1*, 2142 


Vv C49, 
12303 
v B2°, 312 
C51, 
1036 
a) B17, 540 
v B2?, 156 
ioe) 
1305 
i C49, 
1357 
Vv C34, 
1305 
é Am 70, 
3121 
s B1°, 2150 
B2°, 313 
Vv BI’, 542 
oe) B1>, 2188 
Vv Am 70, 
946 
s B4, 302 
s B1°, 2199 
s B4, 302 
re C45, 
9473 
ra) C54, 
2177 
Vv B1, 483 
(oe) B1°, 2348 
v B1?, 596 
é B1°, 2339 
s B1°, 2187 
Vv B1°, 2190 
s Am 72, 
3716 
aa B7, 772 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


p1272]1,2-Propanedione, 

1(3,5-dimethoxy- 

4-hydroxy- 

phenyl)- 

p1273}1,3-Propanedione, 
1,3-diphenyl-(one 
enol form)* 

p1274|—,—{one enol 
form)* 

p1275|—,—(one enol 
form)* 


p1276|—,—(keto form).. . 


p1277/1,2-Propanedione, 
1-pheny]-* 
p1278 |—,—,dioxime*.... 


p1279|—,—,1-oxime*.... 
Q p1280|—,—,2-oxime*.... 


p1281 |1,3-Propanedi- 
thiol* 
p1282 |1-Propanephos- 
phonic acid* 
p1283 |2-Propanephos- 
phonic acid* 
p1284/1-Propanephos- 
phonic acid, 2- 
methyl-* 
p1285 |2-Propanephos- 
phonic acid, 2- 
methyl-* 
p1286/|1-Propanesul- 
fonic acid, amide 
p1287|—.,chloride ....... 
p1288 |2-Propanesul- 
fonic acid* 
p1289|—,amide......... 
p1290 |1-Propanesul- 
fonic acid, 2- 
methyl-, chloride 
p1291}1,1,2,3-Propane- 
tetracarboxylic 
acid, tetraethyl 
ester* 
p1292/1,1,3,3-Propane- 
tetracarboxylic 
acid, tetraethyl 
ester* 
Q p1293|1-Propanethiol* ... 


Q p1294|2-Propanethiol* ... 
Q p1295| 1-Propanethiol, 
2-methyl-* 

Q p1296|2-Propanethiol, 
2-methyl-* 
1,2,3-Propanetri- 
carboxylic acid* 
p1298 | —,1,2-di- 
hydroxy-*(/) 


Q pi297 


p1299|—,1-hydroxy-* .... 


—,2-hydroxy-*.... 

1,2,3-Propane- 
triol* 

Propanetrione, 


|1,2-Propanedione 


Syringoyl methyl ketone .... 


Propanamide*. 
Propionamide 
CH;CH,CONH, 


Mol. 
wt. 


224.22 |yend 


73.10 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


°C °C 


Dibenzoylmethane. 224.26unstna A 70-1) eee 
CsH;COCH :C(OH)C,H; 245 (3.65), 
342 (4.38) 
Cs.H;COCH:C(OH)C,H; .. |224.26 |metast mcl Tesibe) Weise eaten 
CsH;COCH:C(OH)C,H; . . |224.26 |st rh bipym 78-9 219-2118 
(eth) 165—70° 
C.H,;COCH,COC,Hs...... 224.26 |metastndorpl |81 —sijs........ 
(eth) 
Acetyl benzoyl. 148:1'7)|veou" |) sla telieiete ppextoe 
CsH;COCOCH, 101! 
Methyl phenyl glyoxime. 178.19 |nd (dil al) 238-40 |........ 
CsH;C(: NOH)C(: NOH)CH, 
C.H;C(:NOH)COCH..... 163.18 |pa yend or If 16627" | eee: 
(aa, al) 
a-Isonitrosopropiophenone. |163.18 |wh nd (w) 11S Dy inten 2 
C,;H;COC(: NOH)CH; 
HSGH IGE: CHESH- creer 1083243 ace ccacato se? —79 172.9 
6315 
n-Propylphosphonic acid. 124.08 |pl (bz) 73 id 
CH;CH,CH,PO;3H, 
Isopropylphosphonic acid. 124.08 |pl (bz) 74-5 d 
(CH;),CHPO;3H, 
Isobutylphosphonic acid. 138.10 |pl(xyl) 119 d 
(CH;),CHCH,PO;3H, 
tert-Butylphosphonic acid. 138.10 |wh nd (xyl, 192 d 
(CH;)3;CPO3H, aa-lig) 
1-Propansulfonamide. 123.18. {pr (eth), cr(0z) 153.5. wees ae 
CH;CH,CH,SO,NH, 
1-Propanesulfonyl chloride*. | 142.61 |.............]......-- 180d 
CH;CH,CH,SO,Cl TAS 
Isopropylsulfonic acid. B24 YT Mieco esai 2 a) suateior este -—37 1591-4 
(CH,;),CHSO3H 
Isopropylsulfonamide*. 123.18 |cr (eth-peth) GTS hee ses 
(CH;3),CHSO,NH, (60) 
Isobutanesulfonyl chloride*. |156.63 |.............|.......- 189-917°° 
(CH3),CHCH,SO,Cl 8715 
CH.OJCCHCH(CO;C.H,)GH(CO,C UH), eee 203-418 
SSD 3G 6 oie siasie-ajere’scsys 1875 
Ethyl methanedimalonate. a2 SO Ws cucccieisls giaha:s —30 300—10d 
(C,H;0,C),CHCH,CH(CO,C,H;s), 1958 
n-Propylmercaptan. TROT eh 2a Ee —113.3 |67-87°° 
CH;CH,CH,SH 240 (3.20) 
Isopropylmercaptan. 7G. 1 Fleets <cchete leas. — 130.54 |52.567°° 
(CH;),CHSH 
Isobutylmercaptan. 90.19 | Ai8° 225-30 <-—79 |88.727°° 
(CH;),CHCH,SH (2.20) 
tert-Butylmercaptan. 90.19 |A°” 226 sh(2.2) | 1.11 64.2276° 
(CH;)3;CSH 
Tricarballylic acid. 176.14 | orh (w, eth) L6G) ocanasies 
HO,CCH,CH(CO,H)CH,CO,H 
HO,CCH,C(OH)(CO,H)CH(OH)CO,H 159-60) eae nse s 
208.14 |nd,[a]p —17.7 
(ac) 
Isocitric acid. 192.14 |yesh syr OSM tiv pean 
HO,CCH,CH(CO,H)CH(OH)CO,H 
see Citric acid 
see Glycerol 
Diphenyltriketone. 238.25 |yend (lig) 68-70 289175 
C,;H;COCOCOC,H,; 248°° 
eiPropionicacid:.) 9) 9). ||) 74.080) re. mate —20.8 140.997°° 
CH,CH,CO,H 41.65!° 
CH CH-CO;,CH, CH: CH ys (L415 errr tctterets etee nll eatttateter= 124— 


th, pl (bz) 
Abx—C2 HCN 1 75 


(3.85) 


Density 


1.282635 |1.4527° 


W872 433220 


1.452075 


1.11843° |1.43937° 


1.1162 |1.43987° 


0.84117° |1.43807° 
0.81433° |1.42557° 
0.83393° |1.43877° 


0.80022° |1.4232?° 


10.99307° |1.38697° 


10.91407° | 1.41057° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-451 


9262119 |1.416011° 


r) 


é 


é 


Vv 


se liv 
Ss s 
Ss s 
Ss 
sh 
co | © 
viv 
viv 
Ves: 
v 
s 6 
sh 
d* 
Ss s 
d* 
s 
s 
s s 
ier || Mee) 
viv 
Vv 6 
Oo ey 
56 | 6 
6 s 
o|s 


Solubility 


b other 
71 solvents 


. |peth, chl, 


peth s’ 


dil NaOH 


Ref. 


Am 62, 
986 


B7?, 689 


B7?, 689 


B7?, 689 


B7?, 690 


B7?, 608 
B7?, 609 
B7?, 608 
B7?, 608 
B1>, 2164 
Am 75, 
3379 
Am 75, 
3379 
Am 75, 
3379 


Am 75, 
3379 


B4°, 18 
B4?,18 
B4*, 19 
B4?, 19 


B4°, 22 


B2*, 2077 


B23, 2077 


B1°, 1430 
B1°, 1477 
BL, 1565 
BI, 1589 
B23, 2027 


B3?, 1127 


B3?, 359 


B7, 871 
B23, 502 
B2°, 532 


B2?, 542 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline 
Mol. 
No. Name Synonyms and Formula form, 
wt. |specific rotation 
and A,,,, (log «) 
Propanoic acid 
p1305| —,—,N,N-diethyl-.| CH;CH,CON(C,Hs)2..-.-- 129120) | ietcrarsncnesersts os 
p1306| —,—,N-phenyl-. . .| Propionanilide. 149.19 | pl (eth, al, bz) 
CH;CH,CONHC,H; A*' 243 (4.16) 
p1307| —_—,N-propionyl- | Dipropionamide. 129.16 | nd (w, eth) 
CH;,CH,CONHCOCH,CH, Ac! 281 (2.12) 
p1308|—,—,N(2-tolyl)-...] 02. c cece cneeneerereeeens 163.22 | nd (bz) 
p1309] —,—,N(3-tolyl)-... |... sce eee cece cece eeeees 163.22 | nd (eth) 
Q p1310|—,anhydride...... Propionic anhydride. P3015 Wemerterstvin cies 
(CH;CH,CO),0 
p1311|—,bromide....... Propionyl bromide. PS 62985 | aretecotetearele.e stole 
CH,;CH,COBr 
Q p1312|—,butylester* ....|CH3CH,CO,(CH2)3CH3 ...|130.19|............. 
p1313] —,sec-butyl GH; GH{CO;{CH(CH3) CH. CHa) Wiz viststagisitac acs » 
ester 130.19 
Q p1314|—,chloride....... Propionyl chloride. OD SSN accrzace gana isiate’s 
CH,;CH,COCI 
Qipisi5|—.cyclohexylester*| Foo ccwwin cee ree leew alee DOE 2 I Miewiswie vere cancers 
Q p1316|—,ethylester*..... CH{CH;CO{ CIM en oe: TOP Siete craps eae es 
p1317|—,fluoride........ Propionyl fluoride. ROOT octet s.. 00's 
CH;CH,COF 
Opis sl-=— forfarylester cys) soc. s sass amurmacaeele sie aye 154.17 |A* <220 
p1319|—,heptyl ester*.. .. | CH;CH,CO,(CH,),CH3 ...|172.27]............. 
p1320]—,hexylester* ..../ CH3;CH,CO,(CH,);CHs ...| 158.24 ]............. 
p1321|—,iodide......... Propionyl iodide. NE rh ae oer 
CH;CH,COI 
Q p1322|—,isobutyl ester . . .| CH;CH,CO,CH,CH(CH;), | 130.19 |............. 
Q p1323) —,isopropyl ester* . | CH;CH,CO,CH(CH;),....|116.16]............. 
Q p1324|—,methylester* ...|CH;CH,CO,CH;......... SSi2tl  seatgetrec ee 
Q p1325| —,3-methylbutyl Isoamyl propionate. T4422 6 octebhes va-an 
ester* CH;CH,CO,CH,CH,CH(CH;), 
Q p1326|—,nitrile......... Ethyl cyanide. Propionitrile. | 55.08|............. 
CH;CH,CN 
Q p1327|—,octylester*..... CH{CH3CO7(CH,);CHs) 2 5-1] 186.30}. ois cece tn 
Q p1328|—,pentylester*... .| CH;CH,CO,(CH,),CH; ...|144.22]............. 
Q p1329| —,phenyl ester* ...] CH;CH,CO,C,H;......... 150.18 | pr 
Q p1330|—,4-phenylphena- |..............-.ee eee euee 268.32 |cr 
cylester* 
p1331 ree 2(CH3;CH,CO,H).C,H,0N2. | 234.30 | cr (diox) 
salt 
.p1332|—,propylester* .. .| CH;CH,CO,CH,CH,CH3..|116.16|............. 
pl333\=Stetrahydro= | Gulls cnwsace estes coment USB 20 i aici Aterare otv.<, 49.0 
furfuryl ester* 
— |—,2-amino-*...... see Alanine 
— |—,3-amino-*...... see B-Alanine 
p1335|—,2(2-amino- (CH;),C(CO,H)NHCOCH,NH, nd (al) 
acetamido)-2- 160.17 
methyl- 
— |—,2-amino-3- see Serine 
hydroxy-* 
— |—,2-amino-3(4- see Tyrosine 
hydroxy- 
phenyl)-* 
Q p1336|—,2-amino-2- (CH;),C(NH,)CO,H ...... 103.12 | ta or pr (w) 
methyl-* 
— |—,2-amino-3- see Phenylalanine 
phenyl-* 
p1337|—,3-amino-3- B-Aminohydrocinnamic 165.19 | pl (w), [a]p —9.2 
phenyl-(d)* acid. (IN NaOH, 
C.H;CH(NH,)CH,CO,H p = 9) [a]2° +7 
w,p=1 
p1338]—,—_{dl)* ........ C.HsCH(NH,)CH,CO H .. | 165.19 “ (w) } 
p1339| ——(/)* ......... Cs5HsCH(NH;)CH,CO3H . .| 165.19 | cr (w), [a]25 
—7.5(w, 
c=1)[alp 
+8.9(1N 
NaOH, 
p = 10) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


m.p. 
eC 


337 (cor) 


234-Sd 


231d 


234-Sd 


C-452 


S— 


as Density 
other 


191 yas eoetee = 1.442520 

81-52 

2229 SAVAA7San aeehene 3 

910-20; Nl bane. || ee eure 5 
sh 

BC ail esa el cate ee 

168.1-  |1.01103° |1.40382° | 4 

4712 

67.518 

103.0- {1.521046 |1.4578"6 

.6779 

145.576 |0.87542° |1.4014?° | 6 

132.0- | 0.86572 |1.39522° 

5760 

go? | 1.06462° |1.40322° | 4 

19375? | 0,93593° |1.44032° | i 

9335 

99.107 | 0.89172 |1.38392° | 6 

44 0.97235 1.329 | 4 

19s- | 1.10852? |........ 5 

6782 

210.047°| 0.867939 |1.4201'9 | i 

124-514 

1907 | 0.86982 |1.4162!5 | i 

73-410 

127-8. | cecness|coeecees| ees] -o0] oo] rn 

136.87°° | 0.86873° |1.39732° | 6 

66.58 

109- | 0.86603° |1.3872?° | 6 

107°° 

79.857 |0.91503° |1.37752° | 5 

160.77°° | 0.86973° |1.40697° | 6 

97.357 |0.78183° |1.36552° | v 

1.3210 

227.9376| 0.866320 |1.422115 | i 

168.65 |0.87613° |1.4096' | i 

2117 | 1.046733 |1.49802° | i 

100° 

iahsal cea ieot! Lara i 

122.376 |0.88093° |1.39352° | 6 

204-775 |1.0442° |........ i 

85-73 

sub280) "|... sin solar v 


B4*, 210 
B12, 250 


B2?, 224 


B12?, 440 
B12, 861 
B2°, 539 
B2?, 108 


B2°, 526 
B2, 241 


B2?, 540 
B6*, 24 


B2?, 520 
B2°, 540 


B17?, 115 
B2°, 530 
B2?, 529 
B2, 243 
B2°, 527 
B2°, 526 


B23, 519 
B2°, 529 


B2°, 547 


B23, 531 
B2?, 221 
B6°, 599 


B2°, 524 
B17?, 107 


B4?, 841 


B4*, 1322 


B14', 602 


B14?, 295 
B14', 602 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No. Synonyms and Formula Mol. form. nEP 
Wt. |specific rotation c 
and A,,,, (log «) 
Propanoic acid 
— |—,3(2-amino- see Quinoline, 2-oxo- 
phenyl)-, 1,2,3,4-tetrahydro- 
—- . | see Cinnamic acid, a- 
methyl- 
p1340|—,2-benzyl- Dibenzylacetic acid. 240.31 | pl (peth, dil aa), | 89 23550 
(C.~HsCH,),CHCO,H nd (w) 
p1341| —,—,amide...... (C,H,;CH,),CHCONH).... }239.32 |nd (al, w) 129 25938 
p1342| —,—,methyl ester . | (CsH;CH,),CHCO,CH; .. .| 254.33 | nd (al) 42-3 
p1343|—,—,nItrile....... (CsH;CH,),CHCN........ 221.31 | If or pl (al) BO=OT  @ Vecrracicnry 

Q p1344 CH CHBrCO, Ha eeeaiee 152.98 | pr (i) 25.7(st)| 203.5 

(ii) —3.9} 961° 
(unst) 
11345] == =— amides NQH7 |i rtavs asctereisietoisra ctvte © slefeissesdia 242.12 |nd V3 ecsetse are 

Q p1346| —,—,bromide ....|CH3;CHBrCOBr........... ZUS BS con a5 ‘ste: cs ngnieae’s ltevenel ovae-vte 1524 

(cor) 
5915 
p1347|—,—.,chloride..... CHSCHBrCOCGl ae arenas UT VEAS WV so. 0:5. speteieiere slates: oe bevetorets 131-3 
Q p1348|—,—,ethyl ester* ..| CH;CHBrCO,C,H,....... TE2 065) coupes ce sol em eeneaieer 159-61 dd 
712° 
p1349|—,—,methyl CH,CHBrCO,CH;........ 167,015] [oli’ 42.65 7 ae neee 14476° 
61-23° 
p1350| —,—,—_(d/)*...... CH,;CHBrCO,CH;........ 167005}: <, <ereerstere eisionzis|| kere ceerttancve 143—57°° 
$1.5! 
p1351)—,—,_{(/)*....... CH CHErcO CHanen te 167,01) [alz%,— 55-5 i) xoeqeerete 61-37 
P1352) —— DIC. ese as CH; CHBrCNia nee an IRE RGE og cucsdesogodlpdap doers 592% 
p1353| —,—,piperazinium | 2(;CH,;CHBrCO,H). C,H,oN, 392.10 |wher 195d!)9~ leisBenese 
(cor) 

Q p1354|—,3-bromo-*...... Br@H, CH COL eee ser 152.98 |pl (CCl,) 62.5 140-245 
p1355|—,—,amide ...... BrCH,CH,CONH,........ 152.00 |cr(w) Peet ene 
p1356|—,—,,butyl ester* . . |]BrCH,CH,CO,(CH,)3CHs3 . |209.09 |.............)......-. 1302° 
p1357 |—,—,,ethyl ester* .. |BrCH,CH,CO,C,H, ...... PB U04 Wire wieie everecoxe vores: Plans ores tbe 179 

7012 

Q p1358 |—,—,methylester* |BrCH,CH,CO,CH;....... TO7OU Ge crecctetercts src cile Meese 105.5°° 
; 80?’ 
p1359 |—,—,3-methylbutyl |Isoamyl B-bromopropionate, |223.12 |.............]......-- 110-1"! 

ester* BrCH,CH,CO,CH,CH,CH(CH;), 

Q p1360|—,—,nitrile....... BrCl CH CNigee ee WS SLOS Ae Fe era ere avoveesy ll ateleye he retets 9225 

697 
p1361 |—,2-bromo-2- 2-Bromoisobutyric acid. 167.01 |cr (peth) 48-9 198— 
(CH;),CBrCO,H 2007°° 
nis22 
p1362|—,—,amide ...... (CH;),CBrCONH, .....-.. 166.03 |pr(chl) 148 14517 
p1363 |—,—,—,N-methyl- |(CH3),CBrCON(CH3;)C,Hs. |256.15 |cr (lig) 44 A sc piects 
N-phenyl- 
p1364 |—-,—,,bromide .... |(CH3),CBrCOBr.......... 22929 1 Alt see tere steer claren| Maps teuetere 1624 
91-8100 
Q p1365 |—,—,ethyl ester* . . |(CH3),CBrCO,C,Hs....... USS .O6N) gareposere tess syellllelserere ere 16479? 
702° 
p1366|—,—,nitrile....... (CH3); CBr@N pireraccstcae ys V4AB.O15| Perecassreis.cts)s.5'01e | enoroegele ss 139-40 
61.2-.6° 
p1367 |—,2-bromo-2- C2H;CBr(CH5)COLH. 229.08 |pl(CS,.) Oe. ae Aird 
phenyl-(d/)* (90-1) 
p1368 |—,3-bromo-2- CsH;CH(CH,Br)CO,H .... |229.08 |pr(CS,) QR ie aratecrags 
phenyl-(d/)* 
p1369 |—,3-bromo-3- C.sH;CHBrCH,CO.H...... 229.08 |mcl pr (al) 137), TA ress 
phenyl-(d/)* 
p1370|—,—,methylester* |C;H;CHBrCH,CO,CH; ... |243.11 |pr Diao. | eae aes 
D371 S(2-CaLDOX Y= Baie oie oo eps at 6 Biss oto'e 00 ave 194.19 |nd (w) Gaon | exarey aot 
DIST2\—,S4-Carboxy= Wii ccs cece s ce cue cee 194.19 |nd (al) 294 sub 
Q p1373|—,2-chloro-*...... CH. GHCICO 3H prradaaccice 108253 GH fenete se iovei sim. sic allelestel ene 186 
8412 
B74 lr AMMO, NV(2= BN ssspinrs shcale cibiisei bia)s'svoeyaiator 197.67 |nd (abs al) DVIS Wee acca 
p1375 |—,—,,butylester* .. |CH;CHCICO,C,H3 ....... Ne ES oe ear eon cts acre Ke 183.5—5.0 
71.6— 
2.6'° 
p1376|—,—,chloride(d) .. |CH;CHCICOCI........... W269 7 [ole 40.2, eile oc 1107*4 
(I = 10) 
Q p1377|—,—ethyl ester* .. |CH;CHCICO,C,H;....... NS G58 ism cee aes ea epics ase 147-8 
52-418 
p1378 |—,—, isobutyl CH,CHCICO,CH,CH(CHs)4 164.63 |[a]Jp+5.21 = J... .. . . 175-7 


ester(d)* 


Density 


2.06124° 
1.697!! 
1.41357° 
1.482!” 
1.49663" 


1.484?° 
1.55053° 


1.221745 
1.61523° 


1.522589 


1.40673* 
1.31823° 


1.479645 


1.025337° 


1.239475 
1.07933° 


1.03 123° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-453 


he 


1.4556° 


1.48007° 


1.41787° 


1.42477° 
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s 
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Ells 
viv 
s 
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da |nd= 
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s 

s 

s 
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Vv 
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s 

i 
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sss 
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Bailase 
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i | © 
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Solubility 


a 


DAAAD 
7) 


other 
solvents 


Ref. 


B9?, 475 


B9, 683 
B9?, 475 


B9, 683 

B23, 565 
B12, 794 
B23, 569 
B23, 569 
B23, 568 
B2, 253 

B23, 567 
B22, 229 
B2?, 567 
Am 70, 

2758 

B23, 569 
B2?, 231 
B2?, 231 
B2?, 570 
B23, 570 
B2?, 231 
B23, 571 
B23, 659 
B22, 263 
B12, 254 
B23, 661 
B23, 660 
B2?, 661 
B9, 525 

B9, 526 

B9?, 343 
B9!, 201 
B92, 622 
B92, 622 
B23, 554 
B12, 794 


B2?, 555 


B2',110 
B2°, 555 


B2, 248 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, st 
Wt. |specific rotation 
and A,,,, (log &) 
Propanoic acid 
p1379|—,—.,isopropyl CH; CHCICO,CH(CH3)3- «- [150.61 |... 666. e eee fees wees 
ester* 
p1380|—,—,methyl CH;CHCICO,CH;........ 122.55 |[alp +19.88 aati ecb sie 
ester(d)* (undil) 

Q p1381]—,—_,—(dl)*..... . CH,;CHCICO,CH;........ 122 SOA ne aah a |e Cita. sek 

p1382}—,—_,_(/)*....... CH,CHCICO,CH;........ WAP SS iol 20.83) 9 Wiaieiels «.s.s,0 
(undil) 
p1383|—,—nitrile....... GH-CHCIOCN tificeisicmrccete SO Safenpeeaiaaoach |laetartoss + 
Q p1384|—,3-chloro-*..... . CICH, CH, COlHiR eee 108.53 |If (w), hygcr 41 (61) 
(lig) 
p1385|—,—,amide, N(QQ- |... c.c ccc ccc eee ee ec renee 197.67 |(w, dilal) 78 
tolyl)- 
p1386|/—,—,,butylester* . . | CICH,CH,CO,C,H3....... T6463 Wee elses sea ilo oacmate 

Q p1387|—,— chloride. .... CICH{ CH. COGIS aac cael 126.97) |yeshi | hivcieleiisiays 
p1388|—,—,ethylester* . . | CICH,CH,CO,C,Hs....... PES ie atari’ s Go che pats apse 
p1389|—,—,,isobutylester | CICH,CH,CO,CH,CH(CH3), | wwe ee ee eee eee fees ee eee 

164.63 

Q p1390|—,—,methylester* |CICH,CH,CO,CH;....... E22 Si oirieme-e's sva.s cf e in aterwover 
p1391 |—,—,3-methyl- Isoamyl B-chloropropionate. |178.66 |.............)eeeeeeee 

butyl ester* CICH,CH,CO,CH,CH,CH(CHs), 

Q p1392|—,—,nitrile....... CICHI CH ICNitnsat nt orae SOS 3A Sista, = (ose evar w-n-sh ap eeteter al 
p1393|—,—,propyl ester*. | CICH,CH,CO,CH,CH,CHs]| 150.61 |.............}eeeeeeee 
p1394|—,3-chloro- (CICH,),C(OH)CO,H ..... | 173.00 |ta (chl) 93 

2(chloromethyl)- 
2-hydroxy-* 

Q p1395 |—,3-chloro-2,2- Chloropivalic acid. USGSOul, eituta tics «os 41-2 

dimethyl-* CICH,C(CH3),CO,H 
p1396|—,—,chloride..... CICH,C(CH3),COCI ...... NSS04  sienirechtaees@} save ce 
p1397 |—,3-chloro-2- Chloroacetonecyanohydrin. |119.55 |.............)....0005 
hydroxy-2- CICH,C(CH;)(OH)CN 
methyI-, nitrile 
p1398 |—,2-chloro-2- 2-Chloroisobutyric acid. 22.50 Allarceriotalete etarecstacs 31 
methyl-* (CH3),CCICO,H 
p1399|—,—,chloride. .... (CH); CCICOC ae. eae. TATOO Weis tes eres 45. «teeters 
p1400 |—,—,ethyl ester* . . |((CH3),CCICO,C,H;....... TSO G IG Sods ose ee ya tic 'l ietuteecets 
p1401 |—,—, methylester* |(CH3),CCICO,CH3........ WSG558 i sree ta otees | (ora cie alates 
p1402 |—,3-chloro-2- CICH,CH(CH;)CO,2H..... P22 SS ees cvdeyeisrsists 0 97s) | v0: Seis avals 
methyl-* 
p1403 |,—,chloride..... CICH,CH(CH;)COCI...... P41 OO Rares ec iv sic |e citer 
P1404 |= 3-cyclohexyle® ch lids coset veneer retaravereretec V5 G23 iN trsicrsyaxaesisse 16 
p1405 |—,2,3-diamino-*. . . ]H,NCH,CH(NH,)CO.H... |104.12 |hyg rosettes ca. 110-20 
Q p1406 |—,2,3-dibromo-* . . | Acrylic acid dibromide. 231.88 |(i) st pl (ii) (i) 66.5—7 
BrCH,CHBrCO,H labile pr (ii) 51 

Q p1407 |—,—,ethyl ester* . . |BrCH,CHBrCO,C,H,..... Pe eh llicindo odo cBAnad ee aan are 

Q p1408 |—,—,methylester* |BrCH,CHBrCO,CH;...... 24S ODS sersisrsistaipiscie-a'iavers «cee 
p1410 |—,2,3-dibromo- d-Cinnamic acid dibromide. |307.99 |pr(chl),[a]i5  |182 

3-phenyl-(d)* Cs;H,;CHBrCHBrCO,H +45.8 (abs al) 

Q pi411|——(dl)* ........ CsHsCHBrCHBrCO,H .... |307.99 |mcl pr (chl) 240d 
p1412|—,—_(meso)*. ... . . CsHsCHBrCHBrCO.H .... |307.99 |nd 91-3 
p1413)—,—,ethyl ester(d)*|C,H;CHBrCHBrCO,C,H, . |336.04 er(CS,),{alp |71 

+59.1 
pl414|—,—.,—_(dl)*...... CsHsCHBrCHBrCO,C,H, . |336.04 |mcl pror pl 715-6 

Q p1415 |—,2,2-dichloro-*.. . CH,CC1,CO,H Rais er ie hs . {142.97 |... a ‘ ats Pastel | etree racauee 
p1416 |—,—,,chloride. ... . CH CCLCOGI-. ganda tee RGUiA 2 ie ea eine, le olete acre 

Q p1417|—,2,3-dichloro-*.. . CICH,CHCICO,H sire cieustat 142.97 |hygnd(peth) {50 
p1418|—,—,chloride. .... CICH,CHCICOCI.........5.. 161.42 


Density 


1.03153° |1.41497° 


1.18153° 


1325408 
79-8012° 


1.2093° 
1.1583 


1.0792'° 


Fe ae foe eS 


10422 
We 
143-5799 
82102 
1627°° 
561! 
191-3 


1.03703° |1.43217° 


1.3307'? |1.45497° 


1.10863° |1.42547° 


1.032339 |1.4295?° 
155-776° 
(150) 
40-2!° 
207-87° 
87!2 
175-6 
85-79 
180 
77-812 


1.186135 |1.42637° 


1.01713° |1.43437° 


1.15732° |1.43602° 


1.06562° |1.42907° 


1.45397° 


1.45362"! 


1.4507° 


iver aie 1.43692° 
(113-4) 
148.5-9 
(cor) 

135 
424"7 


128-33°° |1.0153?° 


1.062° 1.4109'° 


1.0893$ |1.4122?! 
1.43107° 


151-2785 
275-8 


1.4542?° 
1.4634?° 


0.99663° 


220—40d 
1602° 


1.79662° |1.50077° 


1.933320 512742 


1.389428 


1.40623° |1.45247° 


1.46507° 


52-4'© —-|1.47573° |1.47642° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-454 


Ref. 
other 
Mw aCe solvents 


B2°, 555 


B2, 248 


s| B2°, 554 
B2, 248 


B2°, 556 


B2°, 556 


B12?, 441 


B2°, 559 
B2°, 560 
B23, 558 


B2°, 559 


B2°, 558 


B2°, 559 


B2?, 227 
B2?, 559 


B3?, 224 


C47, 
11126 


3677 
B3, 317 


B2?, 657 


B2°, 657 


B2°, 657 


B2?, 657 


B2?, 658 


B2?, 658 
B9?, 13 


B4', 500 
B2, 258 


B2°, 572 


B2?, 572 
B9?, 344 
B9?, 344 


B9?, 344 
B9, 518 


B9?, 345 
B2?, 228 


B2°, 561 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Mol. 


Synonyms and Formula 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


Propanoic acid 
p1419|—,—,ethylester* .. 


p1420|—,—,methyl 
ester(d)* 
p1421|—,3,3-dichloro-*.. . 
p1422|—,—.,chloride..... 
p1423|—,3,3-dichloro- 
2-hydroxy-2- 
methyl-* 
—,3(3,5-diiodo- 
4-hydroxy- 
phenyl)-2- 
phenyl-* 
—,2,3-di- 
hydroxy-* 
p1424|—,—,ethyl 
ester(D)* 
pl1425|—_,—_,—_(DL)* .... 


2p1423! 


p1423? 


p1426|—,—,methyl 
ester (DL)* 
p1427|—,_,_(L)* 


p1428 |—,3(2,5-dimeth- 
oxyphenyl)- 
2-0xo-* 

p1429 |—,3(3,4-dimeth- 
oxyphenyl)- 


2-0xo-* 


Q p1430|—,2,2-dimethyl-* . . 


p1431 |—,—,amide, N, N- 

Q p1432|—,—,chloride..... 
p1433 |—,— ethyl ester* . . 
p1434 |—,—, methyl ester* 

Q p1435|—,—,nitrile....... 


p1436|—,2(dimethyl- 
amino)-, nitrile 


Q p1437|—,2,2-diphenyl-* . . 


—.,2,3-diphenyl- 


—,3,3-diphenyl-* .. 


p1442|—.,2,3-diphenyl- 
2-hydroxy-* 

p1443 |—,3,3-diphenyl- 
2-hydroxy-* 

—,3,3-diphenyl- 
3-hydroxy-* 

p1445 |—,—,ethylester* .. 


2 p1444 


p1446|—,2,3-epoxy-* .... 


p1447 |—,2-ethoxy-, 
nitrile 


p1452|—,—,ethylester ... 


CICH,CHCICO,C,H, 


GICH_ CHGEICO{CHs. --- 
CGLCHGH CON a. era 
Cl,CHCH,COCI 
Cl,CHC(CH3)(OH)CO,H .. 


lodoalphionicacid......... 


Glyceric acid. 
HOCH,CH(OH)CO,H 

D-Ethyl glycerate. 
HOCH,CH(OH)CO,C,H,; 

HOCH,CH(OH)CO,C3Hs.. 


DL-Methyl glycerate. 
HOCH,CH(OH)CO,CH; 
HOCH,CH(OH)CO,CH; .. 


Pivalic acid. 
Trimethylacetic acid. 
(CH;);CCO,H 

(CH;)3CCON(C,H;S)>.....- 

Pivalyl chloride. 
(CH;),;CCOCI 

(CH3)3CCO,C,Hs 


(GHz); CCOjCH aa rn ase 


tert-Butyl cyanide. 
Pivalonitrile. (CH3);CCN 

N,N-Dimethyl-d/-alanine 
nitrile. 
(CH3)2NCH(CH;3)CN 

(CgHs)2C(CH3)CO,H...... 


Cs.H;CH,CH(C,H;)CO>H. . 


CsHsCH,CH(C,H;)CO>H. . 


C,;H;CH,CH(C,Hs)CO>H. . 


Benzhydrylacetic acid. 226.28 
(C,H;),CHCH,CO,H 
a-Benzylmandelic acid. 242.28 
C,HsCH,C(OH)(C,Hs)CO,H 
B,B-Diphenyllactic acid. 242.28 
(C.H;),>CHCH(OH)CO,H 
(CsHs)2,C(OH)CH,COZH. . . {242.28 
(C.Hs)2C(OH)CH,CO,C3H; |270.33 


Acrylic acid oxide. 
Glycidic acid. 
CH;CH(OC,H,)CN 


CHLOCH:CH{GNSatan ee 


FCH,CH,CO,H 


Furfurylaceticacid......... 140.15 


CyH,,0;. See p1451 


pr (al-eth) 


82-3 


pa ye cr (aa, 
bz, dil al) 


syr 


[a]! — 22.73 
(1 = 19.84 cm) 


[al —6.44 


yesh cr (aa) 166—-70d 


If (aa) ca. 187d 


pl (bz-peth), nd | 175-7 
(w), If (dil al) 
cr (dilal) 
[«]2° +94 (bz) 
(i) pr (chl), 
(ii) pl (chl), 
(iii) er 
(MeOH) 


83-9 
(i) 88-9 


(ii) 95-6 
(iii) 82 


nd (dil al) 
[o]2° —85.1 
(bz) 

nd (dil al) 

nd (bz), cr (dil 
al) 

nd (w) 

nd (dil al) 


pr (dil al) 


cr (chl-lig, w, 
peth), ye in 


Density 


1.24613° 


1.32823° 


230-40 
120-1 '* 

239-44 
119-20'* 

119-20'4 


1.190918 
1.281415 


1.279813 


0.905°° 


0.89115 


1077 
48 100 
118— 
8.2769 
100.8— 
1.4760 
105-6 


1.0037° 
0.8563° 
0.8913 


0.75863° 


330-40 | (i) 1.1481 


1317782 0.87437° 


0.928515 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-455 


Solubility 


Np Le 
other 
BRECoe. 


1.44827° 


1.47387° 


1.413970 
1.39067° 


1.38807° 


1.38907? 


1.40687° 


1.38897° 


Coles sb) bse Lines He 5.4 


6 |MeOHs 
aa s" 


Ref. 


B2?, 561 


B2!,111 


B3°, 845 
B3', 141 
B3?, 854 
B3!, 141 
B3°, 853 


B107, 723 


B10?, 723 


B2°, 708 


B4, 111 

B23, 712 
B2?,710 
B2?, 709 
B23,713 


B4, 392 


B92, 474 
B9!, 284 


B9', 285 


B9', 285 


B9?, 473 

B10?, 227 
B102, 228 
B10', 156 
B10?, 228 
BI18', 435 
B3°, 498 


B3°,538 


C42, 866 


B18?, 272 


B187, 272 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Np Ref. 
c other 
BOSE ce 


Color. 
crystalline b ; 
No. Name Synonyms and Formula Mol. form, oe sek Density 
Wt. | specific rotation 
and An, (log «) 
Propanoic acid 
Q p1452'|—,3(2-furyl)-3- C5H,o0,: Seepi451.....-- T8221 SCC ae Nictighe. aor 14 23° WT AGS2T eerie 
oxo-, ethyl ester Ae. a 
p1453|—,—,methylester .|CsH,O,.Seep1451........ L6S1G)\yeinalr, | i.e cirasce eae ween anata lo ii ciahuses WP ascae 
p1454|—,2-hydroxy-(D)* | /-( —)-Lactic acid. Sarcolactic 90.08 |pl(chl or aa) 53 NOS? Rete rea ctl san etetahetee 
acid. CH;CH(OH)CO,H [o]p —2.26 
(w,c = 1.24) 
2 pl1455|—,—(DL)* ....... CH;,CH(OH)CO.H........ 90.08 | ye 18 1227° 1.20603° |1.43922° 
p1456|—,—(L)*.......-. CH;CH(OH)CO>H........ 90.08 |hyg pr (eth- 52.8 ik betclee Hine es noha otc 4 
Pr), [o]b” 
+3.82 (w, 
¢ = 10,5) 
p1457|—,—,acetate (dl) . . | CH3CO,CH(CH3)CO>H ...} 132.13 |dlq 57-60 oe 1.17582° |1.42407° 
p1458|—,—,acetate CH,CO,CH(CH;)COCI. .. . | 150.56 |[a]5$,.+32.4 |.......- 51-31! Pit 7 72cm ||\eeoe tudes 
chloride(d, +) 
p1459|—,—,_(dl)........ GH. CG, CH CHe)COCT ame 150190) [ismieletere c.crte siege arlene eys pots 1.192037 |1.424117 
Q p1460|—,—, allylester. . . . | Allyl lactate. S011 Sill cevorsetarar aries || sca eatetece 56-608 | 1.04522° |1.43697° 
CH,CH(OH)CO,CH,CH: CH, 
p1461|—,—,amide(d).... | Lactamide. Lactic amide. 89.09 |cr (AcOEt) ASST Pee elec i> Wescevetarares tet egecaeetets 
CH;,CH(OH)CONH, [o}}$, +22.2 
Q p1462|—,—,.{dl)........ CH;,CH(OH)CONH,...... 89.09 |pl (AcOEt) TSS) Wn create ote T1381" | eee 
(78.5— 
9.5) 
p1463|—,—,—. N(4- Lactophenin. N-Lactyl-p- 209.25 |nd (w) Ve Heme sess ABs ul Warranty lene 4 
ethoxypheny]l)- phenetidide. AneCH 249 
(4.20) 
p1464|—,—,anhydride®* . . | Lactic anhydride. 162.14 |payeamoror |........ 250) Nh ciccems wml eines 
[CH;CH(OH)CO],0 syr 
p1465|—,—,butyl d-Buty] lactate. FAGs19) | [ola 13.630 eee ese © Withee 0:974427-4| se 
ester(d)* CH,CH(OH)CO,C,H3 
Q p1466|—,—,—(dl)*...... CH,;CH(OH)CO,C,H¢..... NAGI Dae cs chiens —43 8315 0.98032? |1.42177° 
p1467|—.—,ethy Ethy] lactate. WISTS [al 41452) is eee She 1.03242°-4]1.4125?° 
ester(D)* CH,CH(OH)CO,C,H, 
Q p1468|—,—,—(DL)* . ... |CH3;CH(OH)CO,C,>Hs..... MESES TT Apeotsetecarevacevarsle'l|'sivivrare sare 154.5 1.03022° |1.41242° 
(cor) 
5819 
p1469 |}——,.—(L)*....... CH,CH(OH)CO,C,H;..... VERS Sel lS laa alae ate 69-70°° |1.03142° |1.4156?° 
p1470 |—,—, isopropyl Isopropyl lactate. RSZENG | calceede ape Qiao iets stenavaa. 166-8 0.99802° |1.40827° 
ester* CH,CH(OH)CO,CH(CH;), 75-803? 
p1471 |—,—, methyl d-Methyl lactate. 104.12 |[a]2°+7.46 |........ 4013 Vi08S72e) eeareran 
ester(D)* CH,CH(OH)CO,CH, 
2 pl472 |——.—_(DL)* .... |CH;CH(OH)CO,CH3...... TOAD | ieeicesves toate [ae aretes c 144.8 1.09282° |1.41412° 
(cor) 
p1473 |—_,—_,—{L)*...... /-Methy] lactate. TOS 2 ole — 8:25 lla eee 58'9 1.08953° |1.41392° 
CH,CH(OH)CO,CH; 
p1474 |—,—,3-methyl- Isoamy] lactate. TOO 22. ferererersteers adic steulicreertisiece, = 202.4 0.961733 |1.424075 
butyl ester* CH,CH(OH)CO,CH,CH,CH(CH;)} 82’ 
Q p1475 |—,— nitrile... ..... Acetaldehyde cyanohydrin. 71.08 yeliq —40 182-46d |0.98773° |1.4058'8 
Lactonitrile. Ane 70 1023° 
CH;,CH(OH)CN (—0.7) 
p1476 |—,—,—,acetate ... |CH;CO,CH(CH;)CN...... UU SHELA Siesta soosaiozs so aati chcteck 172-3 1.02783° |1.40272° 
76-775 
pia77 i 4-phenyl- .. y fccdscig cd eg cc ebgene osibhe se 284.32 |cr MAS! > reece Precr aceawit  loeee 
phenacyl ester* 
p1478 |—,—,piperazinium |2[(;CH;CH(OH)CO,H].C,HioN, ~—siw.... 00 ew ee eee 96—6:5) SO Nerenie raat [lecersts, sie ho ance re 
salt 266.30 
Q p1479 |—,3-hydroxy-* .... |Hydracrylic acid. B-Lactic SOOSByr? wee” OU emetaee oe” Ne acetevee 1.44892° 
acid. HOCH,CH,CO,H 
Q p1480|—,—,lactone* ....|B-Propiolactone........... 2106 I) tecorreee ec hars —33.4 |162d 1.14602° |1.41052° 
51 10 
Q pl481|—,—nitrile....... Ethylene cyanohydrin. PUNOS ere araicre erettres sushal|iat omer 2307°° 1.0588° |1.42402° 
Hydracrylonitrile. 11015 
HOCH,CH,CN 
p1483 |—,3(4-hydroxy- Hydroferulicacid.......... 196.21 |pl(w) 89290). cts hssistadl sus eerettren [Geen 
3-methoxy- 
phenyl)-* 
Q p1484 |—,2-hydroxy- Acetonic acid. 104.12 |hyg pr (eth), 82-3 212 29%. Iscsiactesy) chee 
2-methyl-* 2-Hydroxyisobutyric acid. nd (bz) 108-118 
(CH,),C(OH)CO,H 
<2'p1485)-—-— ethyl ester*: 7.) (CHs),C(OH)CO 1G. Hs. +24 1321 Gileceuc ee. ...0\- 0-6... 150 (cor) |0.9872° | 1.40802° 
4614 
Q p1486|—,—,methyl ester*. |(CH3),C(OH)CO,CH;..... LTSLUS TH  erctenaedee os] snccs'he cca ee PPro ss 1.40567° 
ar ; 62-412 
Q p1487|—,—,nitrile....... Acetone cyanohydrin. 85.11 | A" 263 (0.1) -19 8223 0.93239 |1.39967° 
(CH3),C(OH)CN 
p1488 | —,2-hydroxy-3- Benzoylglycolic acid. 180.17 jlo pr (lig) 112 ee 
0xo-3-phenyl-* CsH,;COCH(OH)CO,H Sigh) (Caeser foe. 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-456 


B18?, 327 
B18?, 327 
B3°, 442 


B3*, 454 
B3°, 448 


B137, 262 


B3, 282 
B3?, 188 


B3*, 480 
B3°, 446 


B3*, 473 


B17", 130 
B3?, 213 


B10, 424 


B3*, 587 


B3?, 591 
B3?, 590 
B3?, 597 


B9?, 147 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS =— os 


Synonyms and Formula 


Propanoic acid 


p1490|—,2-hydroxy-2- 
phenyl-(D)* 


Atrolactic acid. 
C.H;C(OH)(CH3)CO,H 


C.HsC(OH)(CH3)CO>H ... 
Cs.H;C(OH)(CH3)CO>H ... 


p1491|—,—(DL)* 
p1492|——(L)* 


p1493|—,—,hemi- 
hydrate (DL)* 

p1494|—,2-hydroxy-3- 
phenyl-(d)* 


a-Hydroxyhydrocinnamic 
acid. 
C,H;CH,CH(OH)CO,H 
CaH;CH,CH(OH)CO,H .. 


C,HsCH,CH(OH)CO>H ... 


HOCH,CH(C,H;)CO,H ... 


Tropaic acid. Tropic acid. 
HOCH,CH(C,H;)CO,H 


HOCH,CH(C,Hs)CO,H ... 


p1500 |—,3-hydroxy-3- 


phenyl-(d)* 


C.HsCH(OH)CH,CO,H ... 


p1501 |—,—(dl)* C,HsCH(OH)CH,CO,H ... 


p1502 |—,_(/)* CsHsCH(OH)CH,CO,H ... 


p1502' |—,3(2-hydroxy- 
phenyl)-* 

p1503 | —,2-hydroxy- 

3,3,3-trichloro-* 


p1504 |—,—,monohydrate 


o-Hydrocoumaric acid. 
Melilotic acid. 
Cl,CCH(OH)CO,H 


Cl,CCH(OH)CO,H.H,0... 

p1505j—,—.,nitrile Chloral cyanohydrin. 
Cl;CCH(OH)CN 
HN[CH(CH;)CO,H], 


p1506|—,2,2’-iminodi-(d/)* 


p1507|—,—. dinitrile 
p1508|—,3,3-iminodi-, 


HN[CH(CH;)CN], 
(C,H,;0,CCH,CH,),NCH;. 


diethyl ester* 

2 py509 f=] B(B-indollyD=%...... |e... 2.0.0 oe eieicie oe evens ener 
p1510|—,—,methylester . 
p1511]—-,2-iodo-(d/)* .... 
Q p1512|—,3-iodo-* 


C,2H,3NO,. See p1509 
CH,CHICO,H 
ICH,CH,CO,H 


p1513|—,—,methyl ester* 
Q p1514|—,3-mercapto-* ... 


ICH,CH,CO,CH; 
HSCH,CH,CO,H 


p1515|—,2-methoxy-, CH;CH(OCH;)CN 

nitrile 

Q p1516 |—,3-methoxy-, 

nitrile 

p1517 |—,2-methoxy- 
3-methyl-, 

3-p-menthyl 


CH,0CH,CH,CN 


Q p1518 |—,2-methyl-* Isobutyric acid. 
(CH;),CHCO,H 
Allyl isobutyrate. 
(CH;),CHCO,CH,CH: CH, 
Isobutyranilide. 
(CH;),CHCONHC,H; 
Isobutyric anhydride. 
[((CH3),CHCO],0 
Isobutyryl bromide. 
(CH,),CHCOBr 
p1524 |—,—,fert-buty] ester|tert-Butyl isobutyrate. 
(CH;),CHCO,C(CHs3); 


p1519|—,—,allylester.... 
Q p1521 |—,—,amide, 


Q p1522 |—,—, anhydride’. . 


p1523 |—,—,bromide .... 


H;C(OH)(CH;)CO,H. $H,0 


- | 166.18 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log ¢) 


166.18 |pr(w) 
[a]b°* +37.7 
(al, c = 3.5) 
nd, pl (lig) 
nd (bz, w) 
[o)}?-° —37.7 
(al, c = 3.4) 
nd or pr (w) 


166.18 
166.18 


175.19 
166.18 |nd (w) 

[a]2° + 22.2 
(w, c = 2.2) 
cer (chl, bz), pr 

(w) 


a ae 


in b other 
eth) ace! 021 solvents 


B107, 156 


B10?, 157 
B107, 157 


B10?, 157 


B107, 152 
CS,, chl, 


B10?, 154 


166.18 |nd (w) 
(o]2° — 19.9 

(w,c = 3.2) 

nd (w, bz), pr 
(ethor w) 
[a]4© +72.2 
(al;c¢ = 2.7) 
nd, pl (al, bz, 
w) 


166.18 


166.18 


166.18 130 


pl (AcOEt), nd 
(w), [o] $8 —81.2 
(w, c’= 1.5) 

cr (bz), [oJ 8 
+20.6 
(MeOH, 
c = 5.04) 

pr (w) 


166.18 


166.18 


166.18 |nd (bz) 
[a]i8 —19.8 
(al, c = 4.7) 


pr (w) 


166.18 


1934 2g pr(ethy ee LZ5 IN 4OS70F a eiecie stoic ificicreise cat 


211.43 


17 4°424 pli (ws CSs) mann Glomus © ||215=20d lllaseaeee aitees nee 


161.16 


(i) 234-Sd 
(ii) 254— 


(i) nd (w), pr 
(eth), (ii) cr 


nd (eth) 


231.30 


pr (MeOH) 
nd (bz, w, al) 


1.84087 
1.2187? 


1.49117° 


0.892837° |1.38187° 


10.9379%° |1.40432° 


10.9466 


106-7 


163.22 |mcl pr (al, eth), 


10.95357° |1.4061'° 


1.406735 |1.4552'§ 


1.39217° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-457 


B10?, 153 


B10?, 158 


B10?, 158 
B23?, 534 


B10, 158 


B107, 148 


B10?, 148 


B107, 147 


B10?, 143 


B3?,210 
B3, 287 


B3?, 210 


B4?, 824 


B4?, 825 
B4?, 829 


B22?, 53 


B22?, 53 
B2?, 573 
B23, 574 


B2°, 574 
B3?, 214 


B3?, 497 


B3°, 538 


C25, 984 


B2?, 637 


B2?, 650 


B12?, 147 


B2°, 653 


B2?, 262 


B2°, 648 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


Synonyms and Formula 


Q p1525|—,—,chloride*.... 
p1526|—,—,cyclohexyl 

ester* 

Q p1527|—,—ethylester* .. 
p1528|—,—,furfuryl ester. 
p1529|—,—,a,a’,1,2- 

hydrazodi-, 
dinitrile 
2p1530|—,—,, isobutyl ester 
p1531|—,—,isopropyl 
ester* 
Q p1532 |—,—, methyl ester* 


Q p1533 |—,—,3-methylbutyl 


p1537|—,—.propylester*. 
p1538 |—,2-methyl-3- 
Q p1539|—,3(1-naphthyl)-* . 
p1540|—,3(2-naphthy})-* . 


Qp1541 |—,3(2-nitro- 
phenyl)-2-oxo-* 


Qp1542|—,2-o0xo-* 


Qp1543|—,—,ethyl ester* . . 
|p1544|—,—,methyl ester* 


Qp1545|—,—,nItrile....... 


0Qp1545'|—,3(2-oxocyclo- 
hexyl)-, nitrile 
p1546|—,2-oxo-3- 


phenyl-* 
p1546'|—,3-oxo-2- 
phenyl-, ethyl 
ester* 
p1547|—,3-oxo-3- 
phenyl-* 
Qp1548|—,—, amide, N- 
phenyl-* 


2p1549|—,—,ethyl ester* . 


p1550|—,—,methy] ester 
(enol form)* 


p1551|—,—,—{keto + enol] CjH;COCH,CO,CH3...... 


forms)* 
Qp1552|—,—,nitrile....... 


p1553|—,pentachloro-*. . . 
p1554|—,— chloride’... . 
p1555|—,2-phenoxy-(D)* . 


p1559| —,—;ethyl ester* . . 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


-|Cs5H;COCH,CO,C,H; 


Isobutyryl chloride. 106.55 
(CH;3),CHCOCI 


Cyclohexyl isobutyrate. 


170.25 
Ethyl isobutyrate. 116.16 
(CH3),CHCO,C,Hs 
Furfuryl isobutyrate 
a,a'-~Hydrazodiisobutyro- 
nitrile. 
(CH;3),C(CN)NHNHC(CN)(CHs)2 
Isobutyl isobutyrate. 1144.22 
(CH;),CHCO,CH,CH(CH;), 
Isopropyl isobutyrate. 130.19 
(CH;),CHCO,CH(CHs), 
Methyl isobutyrate. 
(CH;),CHCO,CH; 
Isoamy]l isobutyrate. 158.24 
(CH;),CHCO,CH,CH,CH(CH:;), 
Isobutyronitrile. Isopropyl 69.11 
cyanide. (CH;),CHCN 
2-Nitroamy] isobutyrate. 202.24 
(CH,),CHCO,CH,CH(NO,) (CH,),CH; 
2((CH3),CHCO,H]. C,H,.N.2 262.35 |wh cr (diox) 


168.20 
166.23 |pl (eth) 


iP) ES em cain Sao 


n-Propyl isobutyrate. 
(CH;3),CHCO,CH,CH,CH;3 
CsH;CH,CH(CH;)CO>H .. 


pl (dil al) 


C,9H3CH,CH,CO,H cr (bz), nd (al) 


CioHSCH[CH{COLH =e... - If or nd (w, al) 


yendorlf 
(w, al, bz) 


Acetylformic acid. Pyruvic 
acid. CH;COCO,H 


Ethyl pyruvate. 
CH,;COCO,C,Hs; 

Methyl pyruvate. 
CH,;COCO,CH, 

Acetyl cyanide. Pyruvonitrile. 
CH;COCN 


Phenylpyruvic acid. 
C,;H;CH,COCO,H 


If (chl, bz) 
qm ORS 15 
(4.28) 

Ethyl phenylmalonalde- pl (chl) 
hydate. 
C.HsCH(CHO)CO,C,H, 

Benzoylacetic acid. 
C,H;COCH,CO,H 

a-Benzoylacetanilide. 
Cs;H;COCH,CONHC,H,; 


nd (bz-peth) 


If (bz) 
A*'235 (4.2), 
325 (3.4) 


C.H;C(OH):CHCO,CH; .. 


Benzoylacetonitrile. 
a-Cyanoacetophenone. 
Cs;H;COCH,CN 

Cl,;CCC1,CO,H 

CE CCCE COC arse eee 

CH;CH(OC,H;)CO,H 


pr or If (w) 
A*' 245 (4.11),. 
280 (3.30) 
er(CCl,) 
nd 
nd (w) 
[a]p* +39.3 
(al,c = 1.2) 
nd (w) 


CH;CH(OC,H;)CO,H 


CH;CH(OC,H;)CONH,... nd or pl (to, w) 


CH CH(OCLH{)COCI a2. |'184.62 |laee eerie) k... 


CH3;CH(OC,H;)CO,C,Hs. . 


C-458 


Np 
other 
BEfece=3 


Density 


1.01747° 


20475° 
87-8'* 
10760 


0.94892 
0.86932° 


85-615 


1.03133° 


148.67°° 
36—40'! 
120.767°° | 0.84713? 


0.87503 


92.378 |0.89062° 


168.9 0.86277° 


103.87°° 
(107-8) 
248-5179! 1.032935 


0.76083° |1.37207° 


1.4315?° 


0.88432 |1.3955?° 


1.22723° |1.4280?° 


1.05963°°|1.4052?° 


1.1548 1.40467° 


0.97452° |1.37642° 


1.01813° |1.4755?° 


1.120453§ | 1.5327! 


265-70 | 1.12202° |1.53121* 


1.5620'° 


265-6758 


265-675* 
105-65 


146-75° 
115-7'° 

243-470° 
120-5° 


1.18653° 


1.36037 


Ref. 


B2°, 653 
B6?, 11 
B2?, 260 


B17?, 115 
B4, 561 


B2?, 648 


3285 
B10, 476 


B3*, 1146 


B3°*, 1161 


B10?, 478 


B10?, 466 
B12?, 270 


B10?, 467 


B10?, 467 
B10?, 467 
B107, 468 
B2?, 228 
B2', 112 
B6*, 614 
B6*, 614 
B6, 163 
B6*, 615 


B6°, 615 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


m.p. 
°G 


No. Name 

Propanoic acid 

Q p1560 |—,3-phenoxy-*... 
p1561 |—,—,amide ...... 
p1562 |—,—,ethylester* .. 
p1563 |—,2-phenyl-(d)* . . . 
Qp1564 |—,—_(dl)* ........ 
p1565 |—,—_{/)* ......... 
p1566 |—,—,amide ...... 
p1567 |—,—_,nitrile....... 
Qp1568 |—,3-phenyl-* ..... 
p1569 |—,—,,amide ...... 


p1570 |—,—,benzylester. . 


p1571 |—,—.,chloride..... 


p1572 |—,—,,ethylester* . . 


p1573 |—,—,,isopropyl 


ester* 


Q p1574 |—,—,methylester* 


Qp1575 


—,—,nitrile. 


- |CsH;0CH,CH,CO,H 


166.18 


p1576 |—,—.piperazinium |2[(C,H;CH,CH,CO,H]. C,H, oN, 


salt 


p1577 |—,—. propyl ester*. 


p1578 |—,2-propoxy-, 


Qp1579 |—,3(3-pyrenyl)- 


nitrile 


p1580 |—,2,2,3,3-tetra- 


p1581 


chloro-* 
—,3(2-tetra- 
hydrofuryl)- 


p1582 |—,—,,ethyl ester* . . 


p1584 

p1585 
2 p1586 
Qp1587 
Qp1588 
2p1589 
2p1590 
2pi591 


p1592 
p1593 


0p 1594 


p1595 


—,2,2,3-tri- 
chloro-* 
—,2,3,3-tri- 
phenyl-* 
—,3,3,3-tri- 
pheny!-* 
1-Propanol-* 


1-Propanol, 
—,3-amino-* 


2-Propanol, 


aminophenyl 
dihydrochlo 
-Propanol, 
1-amino-3- 


1-Propanol, 
2-amino- 
2-methyl-* 


2-amino-(d/)* 


l-amino-(d/)* 


)-5 


ride* 


(diethylamino)-* 


ee Norephedrin 


CsH;0CH,CH,CONH),.... |165.19 
C,H;0CH,CH,CO,C,H, .. |194.23 
Hydratropic acid. 150.18 
CsHsCH(CH;)CO,H 
CsHsCH(CH;)CO>H ...... 150.18 
CeHsCH(CH;3)CO>H ...... 150.18 
Hydratropamide. 149.19 
C,;H;CH(CH3;)CONH, 
Hydratroponitrile. 131.18 
C.eH;CH(CH;3)CN 
Hydrocinnamic acid. 150.18 
CsH;CH,CH,CO,H 
Hydrocinnamamide. 149.19 
C.H;CH,CH,CONH, 
Benzyl hydrocinnamate. 240.13 
CsH;CH,CH,CO,CH,C,Hs 
Hydrocinnamyl chloride. 168.63 
Cs;H;CH,CH,COCI 
Ethyl hydrocinnamate. 178.23 
C,;H;CH,CH,CO,C,H; 
Isopropyl hydrocinnamate. |192.24 
C.H;CH,CH,CO,CH(CH;), 
Methyl hydrocinnamate. 164.21 
C.H;CH,CH,CO,CH; 
Hydrocinnamonitrile. 131.17 
C.e6H;CH,CH,CN 
; 386.50 
Propyl hydrocinnamate. 192.26 
C.HsCH,CH,CO,CH,CH,CH; 
CH;CH,CH,OCH(CH;)CN |113.16 
RROD 7 AAO COC OCR 274.32 
CE CHCCLCO FH ees anitr 211.86 
B coo mAgiron dig JOBOUOOC ae 144.17 
CyH,.03.Seep1581 ....... 172.23 
CICH,CCI1,CO,H......... 177.42 
(C6Hs)2CHCH(C,H;s)CO,H {302.38 
(C.H;s)3CCH,CO,H ....... 302.38 
n-Propyl alcohol. 60.11 
CH,CH,CH,0H 
Isopropanol. Isopropyl 60.11 
alcohol. CH;CH(OH)CH; 
CH;CH(NH,)CH,OH ..... 75.11 
H,NCH,CH,CH,OH...... 75.11 
CH,CH(OH)CH,NH,..... 75.11 
CH,CH(OH)CH,NH,..... 75.11 
p-Aminoneoephedrine 239.15 
dihydrochloride. 
IH,.NCH,CH(OH)CH,N(C,H 
(CH3)2C(NH,)CH,0OH..... 


nd (w), If (lig) |97.5-8 


nd (w) 
nd (peth) 


[a}2° +9.14; 


[elo 7.058 9 || eeieccee 
—58 (al) 
lo nd (w, dilal) |100.5 
[a]2® + 57.9 
(chl, c = 1.6) 
pr (peth) 48.6 
nd (w) 106-8 
wh cr 122.53 
pl(aa) 180 
cr (CS,-chl) 76 
hyg pr (CS,) 65-6 
nd (dil al, peth) |222-3 
pr (al) 179-80 
A8** 183 (2.38) | —126.5 
A8** 181 (2.79) | —89.5 
setaTensachs seer ee 1.74 
If(al-eth) 192-34 


1.082132 


310-40 |1.090!5 
198-920 
225d 131352 
105!° 
24727 0o! 1014 72° 
1232° 
1261! 0.98602° 
238-9757 |1.0455° 
261 1.00167° 
125-615 
262.1 1.0081? 
135° 
1507?’ 0.8663° 
263 15115520 
118-20? 
221-27°° |1.024], 
oe 
1404) Wiss craps 
97.47©° — 10.80352° 
82.47°° —10.78553° 
We 9  |ciaqos Jb 
8018 
187-875° |0.98242° 
(cor) 
159.467°° 10.96112° 
59,5'° 
156-8758 |0.973'8 
223 ).9372° 
116-875 

0.9342° 


1.500718 


ot 
1.509575 | i 
Zaratevets Ss 
aseaeisen sh 
Seeeineerere d 
1.4954?° i 
Boeidcont i 
we aieteyes i 
1.52662° 
ee Aces 6 
1.3987° 
aearoetees i 
sisteveravele se Ss 
1.457875 
1.4402° 
Sis ia/'speverela Ss 
wieibisracelacs i 
otamaee i 
1.385079 | co 
1.37767° | 
1.45027° | v 
1.46177° | s 
1.44792° | co 
raleeidees i) 
diameer v 
1.4657° 
1.4497° oo) 


Solubility 


s 
Sek 
sa /Fs: 
SES 
viv 
s 
id \\'s 
Smiles 
Seles 
Sailies 
Seles 
Sead 
s 
Silicone 
s 
s 
viv 
Shey 
co | 00 
co | 0 
viv 
s | s 
oO co 
co | 0 
s i 
SunlicS 


v 

Ss 
s 
s 

s 
Ss v 
s v 
co} 0 
co |] 0 


b other 
21 solvents 


chls 


. |con sulf, 


dil alk, 
aas 


. |CS,v 


. falkv 


Ref. 


B6°, 615 


B9?, 347 


B9?, 348 
C53, 


5179 
B9, 525 


B9?, 339 
B9?, 340 
B9?, 339 
B9?, 339 
B9?, 338 
B9?, 341 
Am 56, 


150 
B9?, 339 


B3, 285 


E14s, 
441 


B2, 253 
B18?, 263 
B18?, 263 
B2?, 563 
B9, 715 
B92, 504 
B1°, 1397 
B1?, 1439 
B4?, 736 
B4, 738 
B43, 754 
B4?, 736 


C27, 
2762 


B4*, 767 


C49, 1537 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-459 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline b 
No. Name Synonyms and Formula Mol. form, cr ce 
wt. | specific rotation 
and A,,,x (log €) 
2-Propanol 
p1596|2-Propanol, C.,H;CH,C(OH)(CH3)2... . | 150.22 |nd 24 214-6 
2-benzyl- 103-5!° 
p1597|—,1,3-bis(di- (CH:);NGH;CH(OH)CHAN(CHs)a. oss cee nee cei s Niner ccc 178-85 
methylamino)-* 146.24 79-8118 
p1598 | —,—,dimethiodide | Endoiosin. Iodisan. 430.14 | wher 270=Sd. Warses ex 
HOCH[CH,N(CH3)sI]2 
p1599|1-Propanol, Trimethylene bromohydrin. |139.00 |.............|.....--- }98—112185 
3-bromo-* BrCH,CH,CH,0H 62° 
Q p1600|2-Propanol, Propylene bromohydrin. E39. OOF per steravenetebete, stale stvis 1% 's' 0.8 145-8 
1-bromo-* CH,;,CH(OH)CH,Br 49.6! 
Q p1601 |—,1-butoxy-* ..... 1,2-Propyleneglycol, He pap d (a BE oe Tee ROI ee 168-75 
1-monobutyl ether. 
CH;CH(OH)CH,0(CH;);CH3 
p1602 |1-Propanol, Propylene chlorohydrin. A SAW c crcie leeches wen lle wigastce Ut 133-4 
2-chloro-* CH,;CHCICH,OH 
Q p1603 |—,3-chloro-*...... Trimethylene chlorohydrin. ASA M|, . keretistaterais) sieial|'s svete ve a one 165 
CICH,CH,CH,0H 33° 
Q p1604 |2-Propanol, Propylene chlorohydrin. D4 54a ont ae dssiiss\|oasbcw cs 126—775° 
1-chloro-* CH,;CH(OH)CH,Cl (cor) 
2 p1605 |—,1-chloro- CICE CHO) CHC OCH CHa) ai a ceiiacitntiie x ollictietiaees 87—7.52° 
3-isopropoxy-* 1152.62 
p1606 |1-Propanol, B-Isobutylene chlorohydrin. |108.57 |visc = ws sa ee 132-36d 
2-chloro- (CH;),CCICH,OH 59-615° 
2-methyl- 
p1607 |—,3-chloro- GICH{CH(CH,)GH OH es MOSES 7 Ietrensaipii sees [agg ee 76-87! 
2-methyl-* 
p1608 |2-Propanol, (CH;),C(OH)CH,Cl....... LOSES 7 Wisc.cdsreteete ccciets —20 128-9 
1-chloro- Tess 
2-methyl-* 
p1609 |—,1-chloro- CH CH {CH LOCH, CH(OB) CH AGI Wii cis wrssastesisiere | ctieineieie 192-5!5 
3-propoxy-* 152.63 
2p1610|—,1,3-diamino-*. . . |H,NCH,CH(OH)CH,NH, . | 90.13 Jer 42-5 235 
93-5? 
p1611 |—,—,dihydro- H,NCH,CH(OH)CH,NH,. 2HCI hyg prornd TBA) I see tara 
chloride 163.05 | (dilal) 
p1612 |1-Propanol, BrCH,CHBrCH,OH ...... 2UEIO Melo seri27) hacks « 2196d 
2,3-dibromo-(d)* 
Q p1613 |—,—{dl)* ........ BrCH,CHBrCH,OH ...... QUTIOM atiaee coe Nelsiceleee = 2196d 
118!” 
p1614 |2-Propanol, BrCH,CH(OH)CH,Br..... 217.90 |jyeshliq = j........ 2196d 
1,3-dibromo-* 105'° 
p1615 |1-Propanol, CICH,CHCICH,OH 128-098 \visc= |W |Gcnan clever 183-5 
2,3-dichloro-* 70- 
80.517 
p1617 |2-Propanol, CH{CH(OHM)CHCI =. wae. 128.90 4 ara eraeeice.4| seieeiek 4 146-8765 
1,1-dichloro-* 
Q p1618 |—,1,3-dichloro-*... |CICH,CH(OH)CH,Cl ..... P2890 a treed ne peice Pesce 
6912 
p1620 |—,1,1-dichloro- (CH;3),C(OH)CHCI,....... 14302 WN ivevarataterets :a.0 <2 8 150-5 
2-methyl-* §210 
p1621 |—,1,3-dichloro- (CICH,),C(OH)CH;....... NAS 02 hare Reenter oii lliaateratee 174-5 
2-methyl-* 55-619 
p1622|—,1(diethyl- GH CH(OR)CHEN(G{Hs pe 151-22ulenne anne: an [eee eee 158-9756 
amino)-* (167- 
72) 637? 
2 p1623) 1-Propanol, BAL. British antilewisite. 124.24 |viscliq §  |........ 12015 
2,3-dimercapto-* 1,2-Dithioglycerol. 100° 
HSCH,CH(SH)CH,OH 
p1624|—,3(3,5-di- Hydrosinapy] alcohol. 212.25 | wh nd (eth- TS9=G.5) Viste sre icterere 
methoxy- 2-Syringylethanol. peth) 
4-hydroxy- 
phenyl)-* 
Q p1625|—,2,2-dimethyl-* . . | rert-Butylcarbinol. Neopentyl| 88.15|............. 52-3 113-478° 
alcohol. (CH;);CCH,OH 
p1626|—,2,2-dimethyl- CsH;CH(OH)C(CH;);..... 164.25 |nd 45 114-6'° 
1-phenyl-* 
p1627|—,2,2-dimethyl- C.H;CH,C(CH;),CH,OH. . | 164.25 |nd 34-5 125-6'4-5 
3-phenyl-* 
Q p1628|—,2,3-epoxy-* ... . | Glycide. Glycidol. 7408) ae eh iat SOR vera cate 166—7d 
3-Hydroxypropylene oxide. 65-625 
p1629| —,2,3-epoxy- Phenyl glycidol... +0008 : = 
Fekenstt yl gly: T50:18) |e create seal. 26.5 138 
p1630|—,2-ethoxy-* ..... CH|CH(OC{H;)CH,OH ...\|104.15)|s.c5ae4 se. s. |e. 140-17°° 
p1630'|2-Propanol, CH3CH(OH)CHLOGjHs 22,104.15) bee neree el eee, pres 
Pethoxy tie de ne ea ha ac an ote Lae es 
p1631|1-Propanol, Trimethylene fluorohydrin. 18:09 i tsese onterctctars star [eve 127.8 
aoe ait RCHICHICH, OH) ae) || ens |e | ’ 
p as ydroxy- Hydroconiferyl alc etates A a 
5 ey : ryl alcohol 182.22 |A"'281.6 (3.45) |65 19729 
phenyl)-* 


Density 


0.979038 
0.87887° 
1.53743° 
1.55853° 


1.00357° 


1.10320 
1.13093° 
1.11538 
1.053025 


1.04723° 


1.0833° 


1.06287° 


1.052635 


2.11 
2.07393° 
2.120225 


1.36073° 


1.33343? 
1.350637 
1.236339 
1.27457° 


0.85113° 


1.24633° 


1.114375 


1.51272 


10.90447° 
10.90283° 


1.03903° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-460 


Ref. 
other 
a AS solvents 


Np 


1517425 | Ronis B6?, 489 
1.441879 | v B4?, 766 
briana: v| 6 C19, 175 
1.483475 | s | B1*, 1427 
1:480125A)}5.0 ov BI, 1474 
¥.41687% jie es BI’, 537 
1.43907 | s | s B1>, 1424 
1.44592 | v | s B1?, 1425 
1.43927° | c | oo BI1°, 1469 
1.43702 eels BI, 2153 
1.438879 | d con HCls |B1°, 1564 
1.446075 |...] v B1°, 1564 
1.438074 as v B1°, 1584 
1.437875 B1°, 2153 
TyGldeoe alees B4?, 739 
RRS oie | B4?, 739 
BEN eactye 6 | © BI’, 371 
1.54667° | 5 | « B1°, 1428 
1.549575 | s | s B1?, 1475 
1.48199 | 5 | a BI, 1426 
Weta etoerys 6 \Vv B1?, 383 
1483720) Nye ey. B1°, 1471 
1:4598 27 ee Wc, B1°, 1586 
1.47447! | s | v B1*, 1586 
1242557 o Te las B4?, 737 
1.573330 ul dhies BI°, 2340 
id leat s Am 70, 57 
sie beats é6 |v B1°, 1648 
secs stale Tees B6', 270 
Pec: Ae || es B6?, 507 
1.42877 | a} B17?, 104 
135432277) 2 cas 
1:41227°R sais BI’, a 
1.407¥° | s | s . |B1?, 2147 
1.377175 | s | v B1°, 1424 
1.554577 Wnpalles C22, 
3884 
Coll 


No. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color. 
crystalline 
form, 


and A,,,, (log e) 


specific rotation 


2-Propanol 
Q p16325 2-Propanol, 
1-methoxy-* 
p1633|—,2-methyl-* 
1 
p1633)1-Propanol, 
2-methyl 


Q p1634| 1-Propanol, 
2-methyl- 
2-nitro-* 

Q p1635|—,2-methyl- 
1-phenyl-* 

p1636| 2-Propanol, 
2-methyl- 
1-phenyl-* 

Qp1637|—,2-methyl- 
1,1,1-tribromo-* 

Qp1638|—,2-methyl- 
1,1,1-trichloro-* 

Q p1639| —,—,hemihydrate* 


p1640/1-Propanol, 
2-nitro-* 
p1641 |2-Propanol, 
3-nitro-1,1,1- 
trichloro-* 
p1642/1-Propanol, 
2-phenoxy- 
p1642'|—,3-phenoxy-..... 
p16427 2-Propanol, 
1-phenoxy- 
p1643| 1-Propanol, 
1-phenyl-(d/)* 
Qp1644}—,3-phenyl-* 


Opl645 
p1646|—,1,1,1,3-tetra- 
chloro-* 

—,1,1,3,3-tetra- 
chloro-* 

—,1,1,1-tri- 


pl647 
2 pl648 


2 p1649 


= AZINE* 22sec os 


p1650 


Q p1651|—,diethyl acetal* . . 
—,2,4-dinitro- 
phenylhydrazone*. 
p1653|—,4-nitrophenyl- 
hydrazone* 
p1654|—,oxime* 


2 pl652 


Q p1655|—,phenyl- 
hydrazone* 
p1656|—,—,hydrate*.... 
Q p1657|—,semicarbazone* 


p1658|1-Propanone, 
1(4-acetamido- 
pheny!)-* 
2-Propanone, 
1-amino-, 
hydrochloride* 
1-Propanone, 
1(2-amino-phenyl)-* 
2-Propanone, 
1(4-amino-phenyl)-* 
p1662|—.,2-amino-1- 
phenyI-, 
hycrochloride 
Q p1663) 2-Propanone, 
1-bromo-* 
1-Propanone, 
1(4-bromo- 
1-hydroxy- 
2-naphthyl)-* 


p1659 


p1660 


p1661 


p1664 


CH;CH(OH)CH,0OCHj.... 


tert-Butyl alcohol. 
(CH;);COH 
iso-butyl alcohol 
(CH3)2 CHCH,2 OH 
(CH;),C(NO,)CH,0H 


a-Isopropylbenzyl alcohol. 
C,H;CH(OH)CH(CH;), 
(CH;),C(OH)CH,C,H;s .... 


Brometone. 
(CH;)2C(OH)CBr, 
Chloretone. 
(CH;),C(OH)CC1, 
(CH3),C(OH)CCI,. $H,0 .. 
CH,;CH(NO,)CH,0H 


O,NCH,CH(OH)CCI, 


CH,CH(OC,H;s)CH,0OH ... 
C,H;0CH,CH,CH,OH.... 


CH,CH(OH)CH,0C,H;... 


CH,;,CH,CH(OH)C,Hs..... 


C,;H;CH,CH,CH,0H 


CsH;sC(OH)(CHs), 


CICH,CH(OH)CCI, 


Cl,CHCH(OH)CHCI, 


Isopral. CH;CH(OH)CC1; . . 


Acetone. Dimethyl ketone. 
CH,COCH, 


Acetone azine. 
(CH,;),C: NN: C(CH3), 
2,2-Diethoxypropane*. 
(CH3),C(OC,Hs)2 
Acetone DNP..5). .fiscd cect. 


Acetoxime. (CH,;),C:NOH.. 


C;H;NHN:C(CH;),....... 
CsH;NHN:C(CH;),.H,0.. 
Acetone semicarbazone. 
(CH;),C:NNHCONH, 
C,,H,;NO,. See p1696 


Acetonylamine hydrochloride 
CH,COCH,NH,. HCl 


o-Aminopropiophenone. 
CyH,,NO. See p1696 

p-Aminopropiophenone. 
C,H,,NO. See p1696 

a-Aminopropiophenone 
hydrochloride. 
C,H;COCH(CH,)NH,. HCl 


Bromoacetone. 
CH,COCH,Br 


90.12 


74.12 


74.12 


119.12 


150.22 


150.22 


310.83 
177.46 
186.47 
105.10 


208.43 


152.20 
152.20 
152.20 
136.20 


136.20 


197.88 
163.43 


58.08 


112.18 


132.21 


109.56 


149.19 
149.19 


185.66 


136.98 


ndor pl 
(MeOH) 


d:[a}#? +47.7 


1:[a]3° — 25.2 
nd 


nd (lig), cr (dil 
al) 
hygnd(w +1) 
wh 


A" 275 (1.49) 


pr or pl (chl) 


ye nd or pl (al) 
Alt? 344 (4.23) 

og-br or og-ye 
nd or If (al) 

pr (al) 4*' 190 
(3.70) 

th 


nd (w, ace) 


pa ye nd (w) 


hyg pl (al-eth) 


pa ye lf (peth), 
pl (dil al) 
pl (al, w), nd (w 


nd (al-eth) 


ye nd (al) 


168-70 
(167 76) 
98.5-9.5 

717 (hyd) 
80-1 


44.7-5.7 


152 (149) 


61 


0.96203° |1.40342° 


1.38782° 


25 
0.7982 |1.3939 


0.78873° 


5.510 


0.9869'* |1.5193'* 


0.98403° | 1.517079 


sub 


167 


167 


120-23? 
100!2 

105.5— 
6:53:2 


1.476075 


1.49120 


1.06222° | 1.523272 


0.99383? |1.5210?3 
ggto 
1.0082° | 1.52787° 


0.97352° |1.5325° 


1.6102° |1.51452° 


1.61239 holase- 
1618/22) 
53-512 

56:275° 


0.78993° |1.35887° 


0.83897° | 1.453579 


0.82003! | 1.389179 


136.5725 | 1.63473 | 1.4697'* 


EH 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-461 


Solubility 


25s 
|15 | 2 
6 |v 
Lies 
i iis 
djs 
ines 
s* 
i] v 
s* 
s es 
eal) 
s 
Le |ies 
s | 
ie|ics 
6 |v 
co | 00 
co | 00 
s 
i) is" 
(oe || 2 
Ses 
sefeltecS: 
6 
Ce 
s* 
s |v 
vi|[s 
Sirs 
Sols 
56} 6 
6 s 
Tes 


other 
solvents 


81 || c.. +.]/asevesbanpare 
| | Argeeioeens 
s s |chl, ligs 
s | s |chl,ligs 
s |aas 
s | s |ooss 
2} o]chl o 
s minacd 
3) 'S\ epee 
s | AcOEt, 
chls 
aad 
. | ligs 
dilacs 
1, Uae reas 
s ac, Oss 
chli 
chls 
Bl sae | ed 


Ref. 


B1°, 2146 


B1*, 1568 


B1°, 1588 
B1*, 1586 
B1?, 415 

B1°, 1429 


B1°, 1477 


B6°, 577 
B6°, 577 
B6', 85 
B6*, 1793 
B6*, 1800 
B6*, 1813 
B1°, 1474 
B1°, 1474 
B1°, 1474 


B1°, 2696 


B1°, 2745 
B1°, 2741 
B15?, 216 
B15?, 184 
B1*, 2743 
B15?, 55 


B15', 30 
B3?, 81 


B14', 375 


B14’, 37 
B14', 375 


B14’, 37 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Synonyms and Formula 


specific rotation 
and A,,,, (log €) 


Color, 
crystalline 
form, 


| all 
Density 
other 


1-Propanone 


p1665|—,2-bromo- a-Bromoisobutyryl- 27 [Es Ved top rocaadl doanaone |ne- Am 52, 
2-methyl- mesitylene. 5036 
1(2,4,6-tri- 
methylphenyl)-* i! 

Q p1666|—,1(4-bromo- p-Bromopropiophenone. nd 48 oe iran ado) iaiocoet i B7, 302 
phenyl)-* C,H,BrO. See p1696 

Q p1667|—,2-bromo- a-Bromopropiophenone. Oy NS HUS3 |Rices Be aegaox, 245-50 | 1.42983° B72, 233 
1-phenyl-* C,H;COCHBrCH; 134-518 

Q p1668 |2-Propanone, Acetonyl chloride. 92.53 |A°’ 292 (1.49) —44.5 119763 1.1820 > | aaesoes Speen B1°, 2746 
1-chloro-* Chloroacetone. 

CH,COCH,CI 

2 p1669 | 1-Propanone, p-Chloropropiophenone. 168363 I yetavateterare tare aia RSA=794E || Geeratdtavateres| cletste seerey« i B7, 301 
1(4-chloro- C,H,CIO. See p1696 114-8? 
phenyl)-* 

Qp1670|—,—,oxime* ..... CoH,oCINO. See p1696..... 183.64\Iph(al) 9 (62-3) his es aha) sie oreo’ ills eels winds i B7, 301 

p1671|—,3-chloro- «-Chloropropiophenone. T6S63 Hl (eth) scr i 49=SOR Ve erergereral) acetates eres rarer verenered earns Sed fos B7?, 233 
1-phenyl-* CsH;COCH,CH,Cl (peth, al) 

p1672|2-Propanone, C.H;CH,COCH,Cl....... 168:63 Ind(chl) 1 72=3' | PSS MAD ea sieiesere, | crersretetomnn | eee terete B7?, 235 
1-chloro- 
3-phenyl-* 

p1673|—,1,3-diamino-, (H,NCH,),CO.2HCI...... 161.03 |(dil al, dil aa), |180d fs 2;a/als | stasatolersiets [Pstereistoreceps i ie eel} B4?,763 
dihydrochloride* pr(w +1 or 14) i 

p1674|1-Propanone, threo-Chalcone dibromide. | 386.08 |nd (al) 122235) | coc oteterell aie crererdere a Oe eyestoe B7?, 381 
2,3-dibromo- C,;H;CHBrCHBrCOC,H; A'*° 253 (4.17) 
1,3-diphenyl-* 

(one form) 
p1675|—,—{one form)* . . |erythro-Chalcone dibromide. | 386.08 |pr or nd (al) 159-60) 1 Se RAGS [rate taverns’ fie voolesele oto tata B7?, 381 
C,;H,;CHBrCHBrCOC,H; A'° 253 (4.14) 

p1676 |2-Propanone, asym-Dichloroacetone. 12697 [At 294.(1.8) — Vase as ces DOS Tss - JnwAheetc B1*, 2749 

1,1-dichloro-* CH,COCHCI, 
Qp1677 |—,1,3-dichloro-*.. . |sym-Dichloroacetone. 126.97 |plornd 45 173.4 B1°, 2749 
CICH,COCH,Cl As” 300 (1.62) 
p1678 |—,1(diethyl- CH;COCH,N(C,Hs)2.....- BOO! hs-2 srotctetem waiae 6 colores ; i ‘ B4°, 877 
2p1679 |—,1,3-dihydroxy-* . | Dihydroxyacetone. A™ 270 (1.35) BOn91 5 Yesccanure hasten sea fas nesent ...|ligi B1°>, 3292 
HOCH,COCH,0H (80) 
p1680/1-Propanone, 4-Propionylresorcinol. 166.18 |yend (al) 97Canh)i|176-8°s Pee areres ets | cieiererateteas en B8?, 305 
CoH 1003. See p1696 
: ms enna ketone. LOLS HEWN Whoo sane — 0:96375) 11508627) Ila] ee tieees B7?, 253 
-pheny!- ivalophenone. 
C,H;COC(CH;); 
Qp1682 |2-Propanone, Dibenzyl ketone. 210.28 |cr (al, peth, 35 331 11959'y - | eee i B7?, 382 
C,H;CH,COCH,C,H; eth) 4™* 294 112- 
(2.34) 25e 
Q. p1683 |1-Propanone, 2-Propionylfuran. ......... cr A*'270 (4.0), |28 88'* 1.062676 B17', 157 
315 (2.0) 
2pl1684 Perchloroacetone. 264575) | asco ee —2 202-4 1.511220 7 eS) | alee B1°, 2751 
hexachioro-* Cl,;CCOCCI, 15(hyd) | 110*° 
p1685 |—,1-hydroxy-* Acetol.CH;COCH,OH .... A*' 269 (1.67) -17 B1>, 3191 
wists Sateen AeA E ARG aa: .26 |grsh ye If or pl PPR ce | Le | eee B8?,179 
(al) 
Q p1687 |—,1(2-hydroxy- o-Propionylphenol. AS1250'(3:9) ne Olle ete | SOT asa ee : B8?, 103 
phenyl)-* CoH 002. See p1696 325 (3.5) WS*s 
Q p1688 |—,1(4-hydroxy- -Propionylphenol. USOT Sa whind' orp (Ww)! 149s acm vicnieeereeataen lana area B8?, 104 
’ 
phenyl)-* CoH 902. See p1696 A*' 220 (4.0), 
277 (4.1) 
Iodoacetone. CH;COCH.,I. . yesh liquerul man patneeers 62'2 0725: © lates ete B1°, 2753 
cae : A™* 268 (2.6) 
p1690 |—,—,,oxime'’ Iodoacetoxime. 198.99 |pr (peth) GALS. © INS sccrae:co vey lescratenanereyes | avavanenatatare)| facterr | latetan | siete B1, 660 
CH,;C(: NOH)CH,I 
Jn Malan satel sin nes nner e2U AS 250(3,8) | | aeeteeeeel 258260 B8, 106 
310 (3.3) 95—7°-7 
Herihasereeislerie aa ktratlsiens & .21 |4*"270 (4.2) B8?, 104 
2p1693 Isobutyrophenone. Ws'942 (41,1) salen i z 
(CH,),CHCOC.H, eats ) i 4 : 0 B7?, 245 
Cl,CHCOCCI............ |230.31 Jor(w+4) [2.1 (anh) [192753 [1.691 J........] s |... |... B1°, 2751 
BCH COCH{OG Hage sence |150:18 | eensenne oeelicneeics .09033° {1.522870 B6°, 589 
2 p1696 |1-Propanone, Propiophenone............ : ey re 1.52692° B7?, 231 
peas CoHsC(:NOH)CH,CHs.... pl (peth) 4"! HAs Oy etc dS B7?, 232 
245 (4.00) 


For explanations, symbols and abbreviations see beginning of table 


. For structural formulas see end of table. 


C-462 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula form, 
specific rotation 
and A,,,, (log e) 
2-Propanone 
Qp1698) 2-Propanone, Acetonylbenzene. 134.18 | A"! 285 (2.18) -15 
1-phenyl-* Phenylacetone. 
CH,COCH,C,H; 
p1699| —,1,1,1,3-tetra- asym-Tetrachloroacetone. 195.86 | liq (anh), 
chloro-* CICH,COCCI, pr(w +4), 
pl (w +2) 
p1700| —,1,1,3,3-tetra- sym-Tetrachloroacetone. 195 86) |\eetepies erract | eaten 
chloro-* Cl,CHCOCHCI, 
p1701| —,—,tetrahydrate* | Cl,CHCOCHCI,.4H,0....| 267.92 | tel pl (w) 48-9 
Opi1702|:3-Propanone;) - 2 | ec escaaccnalss cee capls. 148.20 FATS24S 040) ni ereraereleieee 
1(3-tolyl)-* 285 (3.0) 
p1703|—=,1(4-tolyl)="22 was | nae sate a reernahers era nae 148.21 | 4" 255(4.0), |........ 
315 (1.7) 
p1704) 2-Propanone, CHICOCCI Mr race ate’: 242 161.420) <0 c aoveaarereeietol| eter 
1,1,1-trichloro-* 
p1705]| 1-Propanone, (C.Hs)2>CHCH,COC,H,; .. . | 286.38 | nd (al) 96 
1,3,3-triphenyl-* A*! 252.5 (4.22) 
257 (4.22) 
p1706 | —,1-ureido-*...... Propionylurea. 116.13 |cr(w) 210-11 
CH3;CH,CONHCONH, 
— |Propargyl alcohol . . | see 2-Propyn-1-ol* 
— |Propargyl see Propynal* 
aldehyde 
Qp1707|Propenal* ........ Acrolein. Acrylaldehyde. 56.07 | A*! 207 (4.05) —86.95 
CH,:CHCHO 
— |—,diacetate....... see 2-Propene-1,1-diol, 
diacetate 
Qp1708|—,diethyl acetal . . . | 3,3-Diethoxy-1-propene™*. Pas OF servisversiets Biers oll So eaiereiere 
CH,:CHCH(OC,H;s), 
p1709| —,2-chloro-*...... CH? GCIGHOR nina: QO SIM] ram sree s 2 orate) ate aretaehars 
Qp1711|—,3(2-furyl)-*..... Puracroleinipace. se octane 122.13 |yeorwhnd 54 
(lig) A*'* 312 
(4.42) 
Qp1712|—,2-methyl-* ..... Methacrolein. 70.09 |4"'216(4.04) |........ 
CH,:C(CH3)CHO 
— |—~,3-phenyl-* ..... see Cinnamaldehyde 
Qp1713|Propene*......... Propylene. CH3;CH:CH, ...| 42.08 | gas —185.25 
Q p1714|—,3-amino-*...... Allylamine. Lye SSCRaeeE cated eccmcor 
H,NCH,CH:CH, 
Q p1715|—,1-bromo-(cis)* . . | Propenyl bromide. N2OL98 S| (ae nfs tayerarepe, tears —113 
CH3;CH:CHBr 
Q p1716|—,2-bromo-*...... Isopropenyl bromide. P20 OS 5 a Grace eavacesetea%s —124.8 
CH,;CBr:CH, 
Q p1717|—,3-bromo-*...... Allyl bromide. T2098 || fateh rete aes —119.4 
BrCH,CH:CH, 
DI718|—.2-bromo-3- 997 fs has oie eae ee te ce ees ZORA arc ota ce saeco ohiea an 
cyclohexyl-* 
p1719 |—,1-chloro-(cis)* .. | cis-Propenyl chloride. PIONS ciiirecene sips ohets — 134.8 
CH;CH:CHCI 
p1720 |—,—(trans)*...... trans-Propenyl chloride. LOSS Naive uibcrcose Giessen -99 
CH,;CH:CHCI1 
p1721 |—,2-chloro-*...... Isopropenyl chloride. TREES ibn, Pesce oetose —137.4 
CH;CCI:CH, 
Qp1722 |—,3-chloro-*...... Allyl chloride. 76.53 |A230 —134.5 
CICH,CH: CH, 
p1723 |—,3-chloro-2- (CIGHT SC CH reccice i: 125.003) ie0% s.ahat -15 
(chloromethy])-* (-13) 
p1724 |—,1-chloro-2- Isocrotyl chloride. QOSSS Dance etek icmel heeeae res 
methyl-* (CH,),C:CHCl 
Qp1725 |—,3-chloro-2- Isobutenyl chloride. SOS 5G elaine crore tava trator [1a sapien sees 
methyl-* CICH,C(CH;):CH, 
p1726 |—,1-chloro-1- Gor. CCE CHGH s.r ator 152.639 4o2 253 (3.28) |\neaeecicie 
phenyl-* 
p1727 |—,1-chloro-3- CH. CH{CHICHC)® .7.4:... 152.63))|A"* 253:(3:48) 7) |eeenin 
phenyl-* 
p1728 |—,2-chloro-1- GlH.CGl; CHE sn... PS2/G3 Bl i tone vieceerunie seeu | aetetetes ete 
phenyl-* 
p1729 |—,3-chloro-1- trans-Cinnamyl| chloride. 152.63 |nd A‘’ 253 8-9 
phenyl-(trans)* CICH,CH :CHC,H; (4.31) 
2 p1730 |—,2,3-dibromo-* a-Epidibromohydrin. 199.8821. cemetery telat <i .< 
BrCH,CBr:CH, 
CH. CH CGLo sa niinceun. OCR Ee eS chilect cl, | tere omaeres 


2 p1731 |—,1,1-dichloro-* .. 


Q p1732 |—,1,2-dichloro- 


(trans)* 


CH,CCI:CHCl 


i 18376° 


Density 


216.5 
1011* 


1.01573° 


1.62415 
71-23 


1.5168?° 


1.49718 


Solubility 


PSOE 2728 Nh rae ey oil eteaevexe rere 
23475 | 1.00599 |........ 
130— 
533 
238-979 | 0.99262° | 1.52782° 
12018 
149764 1.4352° | 1.463317 
(134) 
2819 
52.5-3.5 |0.84103° |1.40172° 
123.57©° |0.8543!5 |1.40002° 
40°° 1.19929 | 1.4632° 
SPOOR Alls, a cect te aneonne » 
135% 
68.4 0.83729 |1.4144?° 
— 47.47! 0.51932° |1.3567-79 
(lig at 
sat 
pressure) 
58 0.76213° |1.4205?° 
57.8769 | 1.429132° |1.45607° 
48.4748 | 1.3622° |1.44407° 
GALE 1.3983° 1.46977° 
9073 Lise 1.495?’ 
2 Be 0.934729 |1.40557° 
37.47©° —|0.93503° |1.4054?° 
22.657 10.90173° |1.3973° 
5700 0.937629 |1.41577° 
138-8.5  |1.17823° |1.47542° 
30-1° 
68754 0.91863° |1.42217° 
71.5-2.5 0.91652 |1.42917° 
90:5°°9— 11108529 |1-5635*" 
212-4769 11.07334 |1.545'* 
(cor) 
9718 
118-2378 |1.07381° |1.5565'° 
61.5-2.57 
106.713 /1.09263° |1.58517° 


141-1.57°°2.03463° 
37-71"! 

76-7760 
(78) 


pro 


1.186435 


1.18183° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.54167° 
1.4430?° 


1.44717° 


&) o| vi v 
yr 
s* 
S| Saiees 
COMPO | eye] sre 
ee lew 
ao] s 
00 | © 
VON ice lia os 
ao| 
Ss iies 
Ses 
oo} 
s 
serese irs 
Saal i an 
See ese es 
co | «| «| 
Vv 
o}]ols 
co}ols 
S768 
Sasi es 
Fee Wecere sh cs 
alao|vis 
gas 
pelle 


other 
solvents 


.|aav 


lig co 


.|chlv 
. |chlv 


. |chlv 


Ref. 


B7’, 233 


B1°, 2751 


B7?, 246 


B1°, 2751 


B7?, 485 


C37, 5934 


B1>, 2953 


B1°, 2960 
B1°, 2960 
B17?, 325 


B1°, 2981 


B1°, 677 


B4?, 444 
B12, 710 
B12, 710 
BI, 711 
BS?, 224 
B1?, 697 
B1°, 697 
B13, 698 
B1?, 699 
B1°, 768 
B1°, 765 
B1°, 765 
BS5?, 372 
BS5?, 1191 


BS°*, 1186 
BS*, 1186 
B1*,713 
B1*, 704 
B1*, 704 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula Mol. form, 
wt. | specific rotation 
and A,,,, (log ¢) 
Propene 
Qp1733 |—,1,3-dichloro- (ellos else sis (Olle bpeaeoan SHOES | [Ses SA ee ne Rae aeered 
(cis)* 
p1734 |—,_(trans)* ..... CICHE CHCHG] rere. UNC it Barca oaeee - cor Sottero 
Qp1735 |—,2,3-dichloro-* .. |CICH,CCI:CH;........--. TOMO Tal |bre crerexeneasterers wie [ensinve evel 
p1736 |,3,3-dichloro-* . . |Acrolein dichloride. LOST Ne ere rerslee.cultieull sic 2 is. 
Cl,CHCH:CH, 
p1737 |_,1,1-dichloro-2- |(CH3),C:CCl, ..........-- 25: OO alters teste ae le. | ste eee oe 
methyl-* 
p1738 |—,3,3-dichloro-2- |Cl,CHC(CH;):CH; ....... M2 SOO al igee arse tele clas <sol|auwtele wae 
methyl-* 
p1739 |—,1,1-dichloro-3- _ |Cinnamylidene chloride. 187.08 |cr(eth,chl), pl |59 
phenyl-* C,H;CH :CHCHCI, (peth) A” 258 
(4.28), 295 sh 
(3.30) 
—|— 3,3-diethoxy-* |see Propenal, diethyl acetal 
p1741 |—,1,1-diphenyl-* .. |CH;CH:C(C,Hs)2......... 194.28 |If (al) A*'235 52 
(3.87), 248 
(3.94) 
p1742 |—,1,2-epoxy-* .... |Allylene oxide. Methyl- SG OF Mave caviar aise slieeteees 
oxirene. 
p1743 |—,3-fiuoro-* ...... Allyl fluoride. FCH,CH:CH,} 60.07 jgas  ———sdd+«w .. es 
Qp1744 |—,hexafluoro-* ... |Perfluoropropene. 150.02 |gas — 156.2 
CF,;CF:CF, 
p1745 |—,3-iodo-* ....... Allyl iodide. ICH,CH:CH, . |167.98 |paye —99.3 
p1746 |—,3-isocyano- .... |Allylcarbylamine. Allyl (7 Oe a eect eer ieeeea| betoice oer 
isocyanide. 
CNCH,CH:CH, 
Qp1747 |—,2-methyl-* ..... Isobutylene. (CH;),C:CH,.. | 56.11 |gas A®** — 140.35 
159 (3.9), 
184 (4.1), 
188 (4.1), 
192 sh (3.9), 
200 sh (3.9) 
p1748 |—,—(trimer)...... Triisobutylene.(C,Hig)s, <5: [168.33 I... ce cccss 2 —76 
p1749 |—,—(tetramer) ... |Tetraisobutylene. (C,Hg)4 .. |224.44 |............. —98 
p1750 |—,2-methyl-1,1,3- |CICH,C(CH3):CCl,....... US9244 A steetatersiaistsls:aced|\s forohejevcicte 
trichloro-* 
p1751 |—,2-methyl-3,3,3- {Cl,CC(CH;):CH,......... SOLAS alee Pratetavstetsia ve: steu|(ons eereie chs 
trichloro-* 
p1752 |—.2-nitro-1- CH;C(NO,):CHC,.H; ..... 163.18 lye nd (peth) 65-6 
phenyl-* Jos %ea 
223 (3.90), 
276 (3.80), 
283 (3.89), 
291 (3.96), 
307 (4.02) 
p1753 |—1,1,2,3,3-penta- {Cl,CHCCI:CCl, .......... US 3h al Repent src tabe, fell Secexeraranar’ 
chloro-* 
Q p1754 |—,2-phenyl-* ..... a-Methylstyrene. 118.18 |A™' 242 (4.08) 24.5 
CsH;C(CH;):CH, 
—|—,3-phenyl-* ..... see Benzene, allyl-* 
p1755 |—,1,1,2-trichloro-* |CH3;CCI:CCl, ............ A A ietaabtase ists s cexail|iiievaaravajors 
p1756|—,1,2,3-trichloro-* |CICH,CCI:CHCI ......... ES Palleea cdg. RA e! BAGESnE 
p1757 |—,3,3,3-trichloro-* |Cl,;CCH:CH,............. 145.423]. ivicreea acta s —30 
p1758 |2-Propene-1- Allylarsonic acid. 166.01 |nd(w), pr(al) {130-1 
arsonic acid* CH,:CHCH,AsO,H; 
Qp1758' |2-Propene-1,1-diol, |Allylidene diacetate. MSS TG xereves «= hea —37.6 
diacetate CH,:CHCH(O,CCH;), 
Qp1759|2-Propene-1-thiol* | Allyl mercaptan. LE SIIBY. oc og coe ci See |e one 
CH,:CHCH,SH 
p1760|1,2,3-Propenetri- cis-Aconitic acid. 174.11 |nd(w) A” 130 (125) 
carboxylic acid- HO,CCH,C(CO,H):CHCO,H 389 (2.69), 
(cis)* | 411 (2.78) 
Q p1761 |—(trans)* ........ HO,CCH,C(CO,H):CHCO,H If (w), nd (w, 198-9 
174.11 | eth) A* (195 cor) 
411 (2.88), 
pn 432 (2.88) 
p1762 |—,triamide (trans)* | Aconitamide. 171.16 lye nd (w) sinters 
; H,NOCCH,C(CONH,):CHCONH, 260 
p1763 |—,triethyl ester C,Hs0,CCH,C(CO,C,Hs):CHCO,C,H,; —sid........ 
(trans)* |258.27 | 
p1764 |—,trimethyl ester CH3;0,CCH,C(CO,CH;):CHCO,CH, (|...... 
(érans)* 1216.19 . 
p1765 |—,tripropyl ester C,H30,CCH,C(CO,C3H%):CHCO,C;H" apie 
(trans)* B00 361 sae i eS 
Qp1766| Propenoic acid* . . .| Acrylic acid. CH,:CHCO,H | 72.06 | 4McOH# 13 
252 (1.96) 


104.3 


se 

14760 

4.4 (cor) 
108.7— 
9,1 76° 
42-375 
108-1279 
49-50'7° 
142—33° 
121-2'* 


—29.4 
10276° 
8 


—6.9 


18576° 
116° 

163.47°° 
60:7 


118 


4152 


142 (145) 
32-314 


1807°° 
76! 
67-8 


141.67°° 
48.515 


Density 


Np 


1.2173" |1.47307° 
1.2243° 
T2130 
1.1753° 


1.46827° 
1.46037° 
1.45107° 


1.14492° |1.45807° 


1.13633* |1.45232* 


1.583 ~4° 


1.84947° 
0.79437 


0.59422° 11.3926 ~?5 


(liq) 


0.75903° |1.43147° 


0.79447° |1.44827° 


1.3467° — |1.49907° 


1.2932° 1.477029 


1.63173* |1.53132° 


0.90823° |1.53037° 


1.3823°  |1.48277° 


1.41428 |1.50202° 


1.36922 | 1.482729 


1.07603° |1.41932° 


0.92533 |1.48322° 


1.10643° |1.4556?° 


1.05035 |1.4521?5 


1.05113° |1.42247° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 
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Solubility 


Ref. 


[oo] 


other 
solvents 


B1°, 767 


B1°, 767 
BS5°, 1188 


BS5°, 1998 


B17, 20 


B1°, 696 
B1°, 697 


B1*,714 
B4, 208 


B1>, 762 


BI*, 763 
B1>, 768 
B1°, 768 
BS?, 1189 


B1, 708 
BS, 1192 


B1°, 707 
B1°, 707 
B1°, 707 
B4°, 1826 
B2°, 356 
BI’, 478 
B2°, 2065 


B23, 2063 


B2, 853 
B2°, 2065 
B2°, 2064 
B2*, 2065 
B2°,1215 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, me D 
wt. | specific rotation c 
and A,,,, (log e) 
Propenoic acid 
p1767|—,allylester...... Allylacrylate. VD Z U4 Wieretexsestatevens oreeer ot | oteest stose sip 
CH,:CHCO,CH,CH:CH, 
Q p1768|—,amide...... ...| Acrylamide. Propenamide*. 71.08 | If (bz) 84-5 
CH,:CHCONH, 
Q p1769|—,benzylester* ...| Benzyl acrylate. N43 i hl Daeiereecrciniggs clllcoo ackoaiT 
CH,:CHCO,CH,C,H; 
Q p1770|—,butylester* ....|-Butyl acrylate. L2B AT tnaneannan oe —64.6 
CH,:CHCO,C,H§ 
Q p1771|}—,chloride ....... Acrylyl chloride. QO; SU a icnsvreamtee-crws. || wisgehssaneners 
CH,:CHCOCI 
Q p1772| —,cyclohexyl ester* | Cyclohexyl acrylate. ..... 194.21 We, wortatetets wich Nenataeorne 
Qp1773|—,ethylester* .... {Ethyl acrylate. 100.13 | 2"! 208 (3.84) —71.2 
CH,:CHCO,C,H; 
Qp1774|—, isobutyl ester* . . | Isobutyl acrylate. P28 171) ere ertetetelciedsis || cisvaters voice 
CH,:CHCO,CH,CH(CH;) 
Q p1775|—,methyl ester* . . . | Methyl acrylate. V 86:09 1) Sana evetersys srayels < -75 
CH,:CHCO,CH, 
Qp1776;— nitrile ......... Acrylonitrile. Vinyl cyanide. | 53.06 | 4"! 203 (3.79) —83.5 
CH,:CHCN 
p1777|—,2-chloro-* ..... CH;-CCICO[HE ee eae 106.51 | nd (peth), 65 
pr (sub) sub 
Q p1778| —,—,ethyl ester* .. | CH,:CCICO,C,H; ...... V34 56 les ceaepites< cue |'s arenes 
p1779|—,—,methylester* |CH,:CCICO,CH;....... IDO SEU steers ceeciaieacelliats Hereeaks 
p1780|—,3-chloro-(cis)* ..|CICH:CHCO,H ........ 106.51 |Ifornd(HCl) |63-4 
p1781|—,—{trans)* ..... GICGH: CHCOFH So aceen 106.51 JIf 86 (92-4) 
Q p1782| —,2,3-dichloro-* ..|CICH:CCICO,H........ 140.95 | mel pr (chl), 87-8 
cr (peth, CS.) 
p1783|—,3,3-dichloro-* ..|CIl,C:CHCO,H......... 140.95 |nd (peth, sub), | 76-7 
pr (chl) 
Qp1783'|—,2,3-diphenyl- a-Phenylcinnamic acid. 224.26 |nd (lig, dilal) | 172.5-3 
(trans)* CsH;CH:C(C,H;)CO,H A*'228 (4.11) 
294 (4.38) 
p1784|—,3(2-furyl)-(cis)* |2-Furanacrylicacid ...... 138.12 |wh pror pl 103-4 
(unst) A?! 
230 (3.25), 
300 (4.36) 
p1785|—,—(trans)*...... C,H,O3. See p1784 ...... 138.12 |nd (w) (st) 141 
p1786|—,—,benzylester. . | C,,H,,03. See p1784..... 228.25 |paye 42-3 
p1787|—,—,butyl ester*. . | C,,H,403. See p1784..... 194 2239 egrets espera evel ie siahetenyors 
p1788| —-,—,ethyl ester* . . | CgH;9O3. See p1784 ..... 166.18 | pa ye 2”! 24.5 
225 (3:33); 
302.5 (4.37) 
p1789|—,—,methylester* |C,H,0 3. See p1784 ...... 152.16 | 24*'302 (4.37) | 35-7 
(27.5) 
p1790|—,—,pentylester* | C,,H,,O3. Seep1784..... ZOB 24 Ded ea iiven aceasta cual 
p1791|—,—,propylester* |C,oH,,03. See p1784..... BOLD Yip | ste Medelesoxsiersten | felstes eter oie 
Q p1792|—,2-methyl-* ..... Methacrylic acid. 86.09 | pr AMcO# 16 
CH,:C(CH;)CO,H 244 (1.8) 
Q p1793|—,—, amide ...... Methacrylamide. 85.11 |cr (bz), pl 110-1 
CH,:C(CH;)CONH, (CH,Cl,) 
Q p1794|—,—,anhydride* . . | Methacrylic anhydride. VS4 E07) ||(5 erees cteteteincssneste!| ose chele tote 
[CH,:C(CH;)CO],0 
Q p1795|—,—,butyl ester* . . | Butyl methacrylate. 14220))|'29"214:(3.83), | lector 
CH, :C(CH3)CO,(CH,),;CH; 
Q p1796|—,—,ethyl ester* . . | Ethyl methacrylate. 114.15)|225 208.(3:93)i hc seers 
CH,:C(CH;)CO,C,H; 
Q p1797| —,—, isobutyl ester*| Isobutyl methacrylate. 142.20 2 cisis sce ngs winrate Il wardtalerst cee 
CH,:C(CH3;)CO,CH,CH(CH;), 
Q p1798| —,—,isopropyl Isopropyl methacrylate. P28 UGA ie ste ssrereretaveretsarifhcistatetetstere 
ester* CH,:C(CH;)CO,CH(CH;), 
Q p1799| —,—,methyl ester* | Methyl methacrylate. LOO IES) |ereihes sso tew grays —48 
CH,:C(CH;)CO,CH; 
Q p1800) —,—,nitrile ...... Methacrylonitrile. 67.09 | A*'215 (2.83) —35.8 
CH,:C(CH;)CN 
Q p1801| —,—,propylester* | Propyl methacrylate. UZ N 78 tatocsssistawe ccoreintes| (tevalevsver ss 
CH,:C(CH,)CO,CH,CH,CH; 
p1802| —,3(1-naphthyl)- C,o0H{CH:CHCO>H..... 198.22 | col pl (al) 156 
(cis)* PL IEY 
(3.84) 
p1803| —,—(trans)* ..... C,oH3CH:CHCO;H..... 198.22 |nd(al,w,aa) |211-2 
AM©OH 317 (4.06) 


b.p. 


° 


47° 


882° 


77.5-979° 


sub 


sub vac 
at95 


286 (sub 
vacat 
112) 

201-3'2 
155-6? 

147-505 
117-83 

232760 
120!” 


227-8774 


602 


100-17° 
2432 
90.37°° 


1417°° 


Density 


0.94413° 


1.05733° 
0.88983° 
1.11363° 
1.02753° 


0.92347° 
0.88967° 
0.95353° 
0.80607° 


1.0457° 


1.089135 


1.03222° 
1.07447° 


1.01533° 


0.89367° 
0.91357° 
0.88587° 
0.88477° 
0.94407° 
0.79987° 


0.90222° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.43203° 
1.5143?° 
1.4185?° 
1.4343?° 
1.46737° 


1.40687° 
1.4150?° 
1.40407° 
1.39117° 


1.438420 


1751297 


1.5286?° 


1.44472° 
1.52897* 


1055922% 


1.42407° 


1.414779 
1.419970 
1.41227° 
1.414270 
1.40037° 


1.41907° 


Solubility 


Selnres 
Sil fico 
s [7s 
4 
s | os 
8} 3 
sh 
6 
s 
6s 
s 
v 
s 
co; 0 
ie.¢) 
[o.¢) 


.|chlv 


.| glycol 6 


.| peth, to oo 


Ref. 
oh other 
wise solvents 


B2?, 1230 
B2?, 388 

cee ae B6°, 1481 
SE B2°, 1226 


B2?, 1233 
C40, 5697 


B2°, 1223 
B2?, 1227 
SONI B2?, 1218 


B23, 1243 
B2°, 1246 


chl v lig s* 
CS, 6 
CChi 

B23, 1246 


B9?, 482 


B18, 301 


aas B18?, 273 


lig, CS, i 


B2?, 1278 


.|CH,CL, s* | B23, 1293 


B2°, 1293 


B2°, 1286 


B2°, 1284 


B2?, 1287 


Anns ae B2°, 1286 
B2°, 1280 
B2?, 1294 


B2°, 1286 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Synonyms and Formula 


Propenoic acid 


p 1804 |—,3(2-naphthyl)- 
(trans)* 


p1805 |—,3(2-nitro- 
pheny])-2- 
phenyl-(trans)* 
p1806 |—,3(3-nitro- 
phenyl)-2- 
phenyl-(cis)* 
p1807|—,—(trans)* ..... 
p1808 |—,3(4-nitro 
phenyl)-2- 
phenyl-(cis)* 


p1809 |—,—,(trans)* ..... 
p1810|—,2-phenyl-* 


— |—,3-phenyl-* 
p1811|—,trichloro-* 


p1812|—,—,chloride .... 
p1813 |—,triphenyl-, 
nitrile 

p1814 |2-Propen-1-ol* .... 


p1815 |—,2-bromo-* 


Qp1816 |—,2-chloro-* 


p1817 |—,3-chloro-* 


p1818 |—,3(3,5-dimethoxy- 
4-hydroxy- 
phenyl)-* 

— |—,3(4-hydroxy-3- 
methoxy- 
phenyl)-* 

p1819 |—,3(4-hydroxy- 
phenyl)-* 

Qp1820 |—,2-methyl-* ..... 

p1821 |—,1-phenyl-* 


Qp1822 |—,3-phenyl-(trans)* 


p1823 |—,—,, acetate (trans) 


p1824 |2-Propen-1-one, 
3(2-furyl)-1- 
phenyl-* 

p1825 |—,1(2-hydroxy- 
naphthyl)-3- 


C,oH§CH :CHCO,H 


o-Nitro-«-phenylcinnamic 
acid. 


m-Nitro-a-phenylcinnamic 
acid. 


C,sHi,NO,. See p1806..... 


p-Nitro-«-phenylcinnamic 
acid. 


C,sH;,;NO,4. See p1808 ..... 


. |Atropic acid. 


CH,:C(C;H;)CO,H 
see Cinnamic acid 
Cl,C:C(Cl)CO,H 


CH,:CHCH,0H 
CH,:CBrCH,0H 


CH,:CCICH,OH 


CICH :CHCH,0H 


Sinapyl alcohol. Syringenin. . 


see Conifery] alcohol 


ip-Coumarylalcohol........ 


Methallyl alcohol. 
CH,:C(CH3;)CH,OH 

a-Vinylbenzyl alcohol. 
CH,:CHCH(C,H;)OH 


Cinnamic alcohol. 
Cinnamyl alcohol. 
C.H;CH:CHCH,OH 


C,H;CH :CHCH,0,CCH, 


Furfurylideneacetophenone. 


see 3-Hexanone, 4-hydroxy-* 
see Propanoic acid, 3- 
hydroxy-, B-lactone* 


. |see Propynal* 


see Propynoic acid* 


. |see Propanal* 


see Pentanal, 3-hydroxy-2- 
methyl-* 

see Propanoic acid, amide* 

see Propanoic acid* 


. |see 1-Propanone, 1-phenyl-* 


— |Propyl bromide . . . 
— |Propyl chloride . . . 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 


see Propynal, diethyl acetal 
see 1-Propanol* 


. |see Propane, 1-bromo-* 
. |see Propane, 1-chloro-* 


Color. 
crystalline 


form, 
specific rotation 
and A,,,, (log «) 


nd (al, w) 
AMcOH 
269 (4.6), 
308 (4.4) 

ye cr (al) 
A*! 262 (4.06) 


nd (al, aa) 


ye pr (eth), 

nd (dil al) 
ye-gr pr 

(dil al + lw), cr 

(abs al + 4), 

If (bz + 4) 

A*'! 270 (4.3) 
ye pr or nd (al) 
If (al), nd (w) 

A*' 246 (3.75) 


pr (CS,, eth) 


273(3.67) 


nd (eth-peth) 


pr (dil al) 
2°! 260 (4.30) 


A*' 242 sh (2.88), 
248 (2.92), 
251 (2.92), 
257 sh (2.88) 

wh nd (eth- 
peth) A‘t® 
252 (4.08), 
275 sh (3.3), 
282 (3.2), 
292 (3.0) 

A*! 250 (4.24) 


2* 260 (3.93), 
344 (4.43) 


log-red If or pl 
(al) 


210 (203) 


196-7 


195-6 


182 


144 


2134 
106-7 


76 
166-7 


-—129 
(fr—50) 


C-466 


153-4755 
62?! 

136-40 
471° 


(i) 14674°| (i) 


114.4970° 


215-6 


tee 


257.5 
127-8'° 


145-6'* 


SS 
b other 
eth] ace! bz) colvents 


Density Ref. 


B9, 672 


tos? 
chl 6, s" 


B9?, 483 


B9?, 483 


CS,, peth, |B9?, 483 


B9?, 484 


B9, 696 
B9?, 407 


B2?, 1247 


B2!, 187 
B9?, 507 


0.85407° |1.4135?° B1°, 1874 


1.621'® |1.500'8 B1°, 1888 


1.16183° |1.45887° B1°, 1887 


D 760° | vacseo| | | B1?, 1887 
. 4 
(ii) (i 
1.17292° 


(i) 
1.46387° 


i) 
1.46647° 


B6*, 6690 


0.85157° |1.4255?° 


1.02513' |1.54067° B6*, 2417 


B6*, 2401 


1.05677° |1.54252° B6*, 2406 


1.11407° 


B17’, 377 


cial [ale. aca) || CR terrors B8?, 246 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 
No. Name Synonyms and Formula Mol. form, 
wt specific rotation 
and A,,,, (log «) 
_| ae 
Propylene 
— Propylene ........ see Propene* 
—| Propylene glycol . . .| see 1,2-Propanediol* 
—| Propylene oxide . . .| see Propane, 1,2-epoxy-* 
p1826| Propyl hexedrine...|................000.00005 15529 N eset eerie yl teartenaicns 
—|Propyliodide...... see Propane, 1-iodo-* 
p1827|Propylred........ 4'-Dipropylaminoazo- 325.42 |vt-blorpurp- |........ 
benzene-2-carboxylic acid. red cr (al) 
p1828] Propynal*........ Propargylaldehyde. 54.0511 Ae 2 12 (Sip) eens 
Propiolaldehyde. 335 (1.3), 
HC:CCHO 382 (0.7) 
p1829] —,diethyl acetal . . .| 3,3-Diethoxypropyne. 1:28.17 }) ee Cee ac coe eee eee 
CH:CCH(OC,H;), 
Q p1830| —,1-phenyl-* ..... CHC: CCHO Sai ce cas 130.05 A240 (4:5), f oeee seks 
250 (4.4), 
300 (4.05) 
p1831|Propyne*......... Methylacetylene. Propine. 40.07 |gas —101.5 
CH;C:CH (cor) 
Q p1832|—,3-bromo-* ..... Propargyl bromide. TDLB.97 4] Si Wests te aectatai ete, ler veer 
BrCH,C:CH 
Q p1833|—,3-chloro-* ..... Propargyl chloride. TESTA). otdetermeeen ted lsat 
CICH,C:CH 
p1834|—,3-cyclohexyl-*..|...........0 0. cece eee eee 122.21 )|27"236:5:(3-90)) [Cera taee 
p1835|—,1,3-dibromo-* ..|BrCH,C:CBr............. BOT.BR lh toceccctvercrece noe | Ceeeenriorereee 
— |—,3,3-diethoxy-* . . |see Propynal, diethyl acetal 
p1836 |—,1-iodo-* ....... CHC: CIiare prices. 165296) eee toerrcgis seus [seiomic cea 
p1837| —,3-iodo-* ....... Propargyliodide, ICH>@:GH |165.96))|\. nose eee oe Ils cee 
p1838 |—,3-methoxy-* ...|Methyl propargyl ether. TOO Tho oe oe ne seers. |ieceiltecs ohsea 
CH3;0CH,C:CH 
p1839|—,1-phenyl-* ..... Phenylallylene. CH;C:CC,H;]116.17 |4"!238 (4.22), |........ 
249 (4.22) 
p1840 |—,3,3,3-trifluoro-* |F,;CC:CH................ OA OAs CAS PRE OY tae. 
p1841 |Propynoic acid* .. . |Propargylic acid. Propiolic 70.05 |cr (CS) 18 (anh) 
acid. HC:CCO,H +0.3 
(+1w) 
p1842 |—,ethylester* .... |HC:CCO,C,H;........... 98.10 fc BOREL ARE ew hd 
p1843 |—,chloro-* ....... CIC: COCO, Ha sisi 15s cee 104.50 |cr (peth) 69-70 
p1844 |—,(2-chloro- CyH;ClO,. See p1849 ...... 180.59 |cr (50 % aa, bz) |132.7-3.8 
phenyl)-* 
p1845 |—,(3-chloro- CyH;ClO,. See p1849 ...... 180.59 |cr (aa, bz-peth) |144.3-5.1 
phenyl)-* 
p1846 |—,(4-chloro- CyH;ClO,. See p1849 ...... 180.59 |cr (aa), pl(bz) |192-3 
phenyl)-* 
Q p1847 |—,(2-nitro- CyH;NO,. See p1849 ...... 191.15 |nd or If (w) 157d 
phenyl)-* 
p1848 | —,(4-nitro- C,H;NO,. See p1849....... 191.15 |nd (eth, al) 181 
phenyl)-* 
2.51849] see phenyl-? bate | ets ctites leo cohicackamcates 146.15 |nd(w, CS,) 137 
A™ 253 (4.1) 
p1850| —,—,ethyl ester* ..| CsH;C!:CCO,C,H;........ 174:20\)/A2Q58(4518) BP ASS.Geee 
Qp1851|2-Propyn-1-ol* ....| Propargylalcohol. Propiolic | 56.07]............. —48 
alcohol. HC:CCH,0H 
p1852|—,acetate* ....... Propargyl acetate. DS LON ie ceres aise pense shall) exeuderercos 
HC:CCH,0,CCH; 
p1853| Prostigmine Neostigmine bromide ...... 303.21 |(al-eth) 167d 
bromide 
—|Protoanemonin . .. . | see 2,4-Pentadienoic acid, 
4-hydroxy-, lactone* 
—|Protocatechu- see Benzaldehyde, 3,4- 
aldehyde dihydroxy- 
—|Protocatechuic acid | see Benzoic acid, 3,4- 
dihydroxy- 
p1854|Protopine ........ Fumarine. Macleyine. 353.38 |mel pr(al-chl) |208 
C,o0H,.NO; 4*'290 (4.0) 
p1855| Protoveratridine ...|C3,H;5,NO, ............-. 593.76 erial-chil), 
[als 
—14(Py, 
c=1) 


92-37° 


=F 23.2760 


88-90 
33130 
65 (56-7) 


sub 


260-706d 


Solubility 
Density Np Ref. 
h 
w | al} eth] ace} bz cana 
0.850129 111460072 Wh 8)! (so) series eae dilacs Am 69, 
1117 
Bie creteisteivul seetseetaacent st KOHs B167, 165 
Sheree ate 1.40337" | oo] s | s*] ¢ | $ | tos B1°, 3040 
0.89423? | 1.41407° Setsan| aes! chls B17, 808 
B4’, 
1135 
MOOS ORCI TOO LOSE cree ce nl teaser epee | esacoallecreneeeteetet: B7?, 317 
0.7062 ~3°)1.3863-*9 5 | v s |chls B1°,919 
0.66713 
1.579'9 —}1.49222° Sales s |chls B1°, 922 
1.02973° |1.43202° io} team] Joo. s |chls B1°, 922 
0.84492° |1.46052° cal ed oa eer (eer BS5°, 329 
2.189479 |1.56902° | i s chls B1, 248 
20822 4 au aaee Sallmvamleeel tse. [seed scce RO B13, 922 
ZOVEIS eee ee BRIE, SeCcah, doko (Geom (Cpe RGR en ie B1°,922 
0.8312 1:50352° | Sioa |tco! |x.) ||. ei ane B1°, 1971 
0.93882° |1.56507° | i Sh iletetealten Tialieaeveeeneaet sc B1?, 1353 
erat ero eeepe rey bakcteeieae cs 2d | tice nt lll Stecaol easter oscete.'| ax xd late tece wes cee Am 82, 
543 
1.13802° |1.43062° | co | «| o} v chl co B2?, 1447 
0.958333 |1.4105?° i viv . |chlv B2?, 1448 
See phn haere ¢ “8 Vv ... |peth 6,v" |B23, 1448 
Cwadbiahor Passeamrani § i v" laav Am 77, 
5549 
AAS aE Oy loacaseroe i s' laav Am 77, 
5549 
Or hecosninblse | caeraete ais i s" Jaa v" Am 77, 
5549 
Mobaspenurllice meteekare Shins? 2's . |chl 6 B9, 637 
CS,, ligi 
Finbaesoa: OOM lero rece Oy eS RES 6 |aa,chls B9, 637 
CS, 6 
pethi 
Pisce ar eetece || aiestelecst ik o|viv Ee ere 95.033 
1.05503° | 1.55352° S| taal simon oxenet dara Net B9, 634 
019485208 14322288 |) as} fooy|oall| te |) teal le etalerste eesce B2', 234 
1.00523° |1.42052° | 6 s Sell! Seebes | Peaallieng alate corey B23, 294 
eee al oa ae veanlles Pastrenentieeney| Ok Be 
4908 
ic eab paca Weare Tes i 6 6 6 |chis B27', 568 
peth, CS, 
AcOEt 6 
Mentone eee ee Sone .Jaqacs Am74, 
2382 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-467 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No. Synonyms and Formula form, pe ae Density Ref. 
and A,,,, (log €) solvents 
p1856| Protoveratrine. . . . . |C3,H5,NOj3....-...------ A pl(ace)  «§«-—|-_s {225d eens eel ones cree foes enees Am 74, 
[a]2* — 8.3 (chl) 5107 
A*'260 (1.1), 
290 (0.8) 
p1857| Protoveratrine A... |C,,H3NO,4..-.-.-------+ 4 ive). Poe WEE BeRemnpodlkccoscn nel lacos soon i | aves fies oo sted exetel| Cena H36, 718 
(oli? —44.1 
(Py, c = 1.12), 
—12.1 (chl, 
Cr=)522) 
p1858| Protoveratrine B . . . | Neoprotoveratrine. If (chl-al), 285-90 dal iaiat cecal vas. o erctatote fli waohereeotens i H36, 718 
C4:H6sNO,s [a]2° — 39.8 (267-9) 
(Py, c =1.24), 
—3.5(chl, 
C= 35.1) 
4260 (1.2), 
290 (0.9) 
p1859|Protoverine....... GA GNOS eects di MA CMeCOH)! © |[220=2: GAs erareverere co] cecose core nstere || xcs rorcterevars i 37,5726 
[a]2° — 15.7 
(Py, c =1.1) 
2*' 260 (1.0), 
330 (0.5) 
—|ProvitaminA ..... see B-Carotene 
—|Provitamin D,..... see 5,7-Cholestadien-3 f-ol 
p1860|Prulaurasin....... dl-Mandelonitrile glucoside . whind'or-pri(al)!|| 122-25 iets ctanesctetsy| acraistatats. ©) |la.c:sfenonnete i |. <,0i],0ta ee B31, 240 
Ci4H17NO. [a]p —54 
p1861|Prunasin......... d-Mandelonitrile- nd (chl or TA9—50 4) ettesttinrd |e erate il sibsocoas sere i nate B31, 238 
B-d-glucoside. AcOEt-CCl,) 
C,4H,,NO,. See p1860 [a]2! —27.0 
—|Prunetol ......... see Isoflavine, 4’,5,7- 
trihydroxy- 
—| Pseudocholestane . . | see Coprostane 
p 1862} Pseudoaconitine ...|C3;Hs,NO,2.............- tcl (MeOH=. © | 21450 OS ete reretics| stores sete terete ever i] -V|) 8)" | as ate Reread eaeanaereeeneens J1928, 
AmOH) 1105 
[a]iS + 18.36 
(al), +22.75 
(chl) 
p1863|Pseudocodeine ....| Neoisocodeine. C,,H,,NO;. wh nd 18i—2:) | eae 1.2908° [1.574 | 6.| 89) 6) |-..])2 22) B27?, 112 
[«]p —96.6 
(al) 
p1864/ Pseudoconhydrine. . | 5-Hydroxyconine. hyg nd (eth) 106(anh)|236 — Jiicvccces [ececceee| S&S |S IS |e auntie B21', 191 
[a] + 11.0 
(al, c =10) 
p1865| Pseudoconiceine(L) | y-Coniceine............... hyg; (ali | Saree y ¥ r B20, 146 
+122.6 
—|Pseudocumene ... . | see Benzene, 1,2,4- 
trimethyl-* 
—|Pseudocumenol. .. . | see Benzene, 1-hydroxy- 
2,4,5-trimethy]-* 
—|Pseudocumidine . . . | see Benzene, 1-amino-2,4,5- 
trimethyl-* 
p1866| Pseudoephedrine(d) | Isoephedrine. y-Ephedrine. prorlf(eth) — pP18.7. iicdiec cccciet| oso seretered| eeereeeiare cle | VE) cae oa B137, 376 
C1oH,;NO [a]2° + 51.9 
(abs al, 
c=0.6) 
2 p1867|—(dl)............ CioH,sNO. See p1866...... nd (eth) 118.2 T3SOO Ss | Wedel detec lines create v oo. | Volo. Sean B13, 372 
pl868]—=())5.5..).. .\.s teo oe C,oH,sNO. See p1866...... Monpr(eth)) > [11827 7 |\necbeasallisnceae leaeeoent voo| ¥ Dee eee B13?, 377 
[a}2° — 51.9 
(abs al, 
c=0.6) 
p1869| —,hydrochloride(d)|} C,oH,;NO.HCI. See p1866 . rhiplornd (al) |) 181=2) weenie... celica: ll creereieraeees B13?, 373 
[alé? +62 (w, 
c=0.8) 
2p1870| —,—{dl) ......... CioHisNO.HCI. See p1866 . nd(absal) «§«- {164 fu... a ace ee eee | setmeece a Val SUP S lle. oll eee B13?, 377 
p1871])—,—_(J) .......... C,oH,;NO.HCI. See p1866 . nd (abs al or 18222:5> ill. Nefoowiaca | esieeeeeetn | ee ee 5 sisi| Nanette | ke axat| eee i B13?, 377 
AcOEt) 
[a]2° — 62.1 
(w, c =1.8) 
—]| Pseudoergostane. . . | see Coproergostane 
p1872| Pseudohyoscyamine | Norhyoscyamine. 275.34 | nd, [a]p —21 to Shap Nc cacao, [Re eae. A ee B21', 197 
CisH21NO3 —23 (al) 
p1873| Pseudoionone ..... Citrylideneacetone. C,;H290]192.31|payeoil = |........ 143-512 ]0.89842° | 1.533520 |... B1°, 3067 
A290 (4.4) 114-6? 
(CH3),C:CHCH,CH,C(CH;):CHCH :CHCOCH, 
p1874| Pseudojervine ..... CRA ENO gee tee 587.73 | wh nd or hex pl |304-5d_|........|........|..-<-0-- i Oe eee (8. C39,1413 


[a]p —133 peth, toi 
(al-chl, 1:3) 


AMcOH 


250 (4.18) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-468 - 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


Color, 
crystalline a | 
No. Synonyms and Formula form, up: Density 
pecific rotation c other 
and A,,,, (log «) solvents 


Pseudomorphine 


p1875|Pseudomorphine . . . |2,2'-Bimorphine. i cr (aq NH; 282=3' oe licutamrsiesell eestaattus {atest B27?, 886 
C34H36N206 +3w) (327d) 
[a]é* + 44.8 
(iN HCl, 
c =0.86) 
AiNaull <320 
p1876|—,hydrochloride . . |C34H3.N,0,. 2HCI. 2H,0. 64; Dwi 2878s syne | were ster elle sokepiniee. | yaeereeas B3,910 
See p1876 [a]p — 114.76 
p1877|Pseudopelletierine. . | Pseudopunicine. C,H,,;NO. . .23 jorhpr(peth) {54 246 1.001'°° |1.47601°° B21, 261 
p1878|Pseudoreserpine ...|C3,H3,N,0,............-. .67 |[a]3* —65 2S TES Fre reverses ||| aexccickte | ctnatersrares C52, 
(Ga 2876 
217 (4.78), 
266 (4.23), 
293 (4.00) 
Qp1879|Pseudo- 2-Imino-4-thiazolidinone .. . i pr or nd (w) 255=Sdi ae acetieace ll actomioees. lates tracers B27?, 284 
thiohydantoin A220 (4.17), ’ 
250 (3.82) 
Qp1880|Pseudotropine..... Pseudotropanol. C,H,;NO. . .22 |rh ta or pr (eth), | 109 aoe SOR aaynertete [etereleternare C48, 
rh bipym 2724 
(peth-bz) 
p1881|Psicose .......... d-Allose. Pseudofructose. i [o]25 +4.7 SS | crcpecateesgerel |i hareayemeeers || oriloteraees B31, 349 
C6H1206 (w,c =4.3) 
p1882|Pteridine......... Pyrimido[4,5-b]pyrazine.... ; ye pl(bz; sub) 1 139:S—40) guy pills ajernistete. |lccxretsteversi« J1951, 
A*' 267 sh (3.6), 125-30? 474 
300 (3.9), 
380 sh (1.9) 
p1883 |—,2-amino-4,6- Xantopterin. Uropterin. ; og-ye (w +1) 1 Od ltercaeva cer Mi acramieaeter || cerereresiste Am 73, 
dihydroxy- CeH;N;50). See p1882 A** 270 (4.07), | (darkens 1497 
380 (3.55) 360) 
p1884 |—,2-amino-4- 2-Amino-4-pteridonol. i SIU AIS 6 oe Gre | Wer ein cecal loca od C47, 
CoH5N;0. See p1882 5945 
312 (3.91) 
4” pH=11 
252 (4.34), 
358 (3.88) 
p1885|Pukateine(/) ...... 4-Hydroxy-5,6-methylene- .34 |cr (al, eth) 200 DOS ll as eessisters: ((stolaraiatatels B27', 461 
dioxyaporphin. C,sH,;,NO; 
p1886|Pulegenone....... 4-Methyl-1-isopropyl- a EE Br eo Son Aerie AAG re 188.5-97°°0.91442° |1.46607° C34, 92 
cyclopentenone-S. 
Qp1887|Pulegone......... 4(8)-p-Menthen-3-one. 2a CalR ee 235:4) | | liercattayeverscs 22478 =: | 0.93464*>_-|1.4894?° B7, 81 
CoH 160 (undil) 103'7 
A* 244.5 
(390), 331 
(1.70) 
Qp1888 ANG Se eidavsrste «stake 7-Imidazo[4,5-d]pyrimidine . L nd (to oral) 216-7 Cin lek socal boron B26, 354 
4» pH=1 
260 (3.79) 
A“: pH=7 
263 (3.90) 
Qp1889|—,6-amino-....... Adenine. C,5H,N,. See p1888 i nd.orli(w+3) 1360-Sd jsub fin. 2s ba Tena B26?, 252 
Palate ch (anh) at 220 
260 (4.13) 
—|—,1,3-dimethy]-2,6- | see Theophylline 
dihydroxy- 
p1890|—,6-mercapto- . . . . |6-Purinethiol. , ye pr(w +1) SPSS ia al racers Seost | ctstecars date’ | ctoie a6 Says Am 74, 
C5H4N,S. See p1888 dk ye hyd (—w1l40) 411 
A*' 330 (4.28) 
p1891|—,2,6,8-trichloro- .|C;HCI,N,. See p1888 ...... .45 |nd (al) TSOEG TL gal mio teyt | lerecaze ster: [lions alae, B26, 356 
—|—,2,6,8-trihydroxy- | see Uric acid 
as -Purinone ..... see Hypoxanthine 
—|Purpurin......... see 9,10-Anthraquinone, 
1,2,4-trihydroxy-* 
— ... | see 9,10-Anthraquinone, 
1,3-dihydroxy-* 
—|Putrescine........ see Butane, 1 ,4-diamino-* 
DIS9Z) Pyocyanine’ «ie cis | ejo este cc ste Srclevels atee ole: ches i dk blnd(w +1 | 133d CV =) tiemors AR Greacec J123, 
or chl-peth) 3279 
A" 231 (4.4) 
p1893| Pyraconitine ......|C3,H4,;0oN .............- 3 MTT oil bstetareceserescchil fevers isteces|| sheters'ssi0se C51, 
17963 
ESE! AE tian Anes 4 cet ha tGe CDG CRAUtEear oe : COLO A ee erctderectsrs SOE oa. atest 1.45597° B17, 36 


222 (3.85), 
238 (3.71) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


Color, 
crystalline 
No. Name Synonyms and Formula Mol form, 
wt. | specific rotation 
and /,,,, (log e) 
y-Pyran 
p1894|—,2,3-dihydro-....|CsH,O. See p1893' ........ 84.13 | A* 195 (3.58) 
— |—,2,3-dihydro- see Gluconal 
3,4-dihydroxy- 
2-hydroxy- 
methyl- 
—|—,4-0xo-......... see 4-Pyrone 
p1895|—,tetrahydro-..... Pentamethylene oxide. 86.14 |A%*° 175 (3.3), 
C;H,00. See p1893' 187 (2.8) 
p1896|Pyranthrone ...... 8,16-Pyranthenedione...... 406.45 |red-ye or 
red-br nd 
(PhNO,) 
Qp1897|Pyrazine ......... 1,4-Diazine*. Paradiazine... | 80.09 |pr(w) 2" 
261 (3.78), 
310 (2.93) 
Q p1898|—,2,5-dimethyl- . .. |Ketine. CSHgN2. See p1897.. |108.15 | A‘ 271 (3.76), 
314 (2.96) 
Q p1899|—,2-methyl- ...... C,sH,.N2. See p1897........ 94.12 |A°” 266 (3.76), 
320 (2.92) 
 p1900 |Pyrazine- PyfaZiMaMIde vise c cs cea 123.12 |wh nd (w, al) 
carboxylic acid, A*' 268 (3.95), 
amide 322 (2.75) 
Qp1901|2,3-Pyrazinedi- = sf... 1 ee eee eee ee eee 168.11 |pr(w +2) 
carboxylic acid A*' 269 (3.79), 
314 (2.84) 
pi902(2,5-Pyrazinedi= 9] setwenale sss vaiae ae aacaninn 168.11 |nd (w +2) 
carboxylic acid 
pie 2:6-Pyrazinedis’ 9) || cern aeris celles cleleis «ac te 168.11 |mcl nd (w +2) 
carboxylic acid 
@p1904 2,3-Pyrazinedi- C,H.N,0,. See p1901...... 182.14 |(w, ace, dil al- 
carboxylic acid, eth) 
5-methyl- 
0p1905|Pyrazole......... | Weis) BIT 28) Pond SGaoncancoe 68.08 |nd or pr (lig) 
Atiex 212 (3.45) 
p1906 |—,4-bromo-1,3- C;H,BrN;. See pi905...... WTS OS licicriecsbysyels > ts 
dimethyl- 
p1907 |—,4-bromo-1,5- C;H,BrN;. See p1905...... 175.03 |cr 
dimethyl- 
Qp1908 |—,4-bromo-3,5- C;H,BrN,. See p1905...... 175.03 |nd (dilal) 
dimethyl- 
p1909 |—,4-bromo-3- C,HsBrN;. See p1905...... 161.00 |cr (dil al) 
methyl- 
p1910|—,3-chloro-1,5- C;H,CIN,. Seepl905...... 130.58 | pl (w) 
dimethyl- 
p1911|—,4-chloro-3,5- ...|Cs;H,CIN,. See p1905 ...... 130.58 | pr (w), cr (al) 
dimethyl- 
p1912|—,5-chloro-1,3- sH,CIN,. See p1905 ...... 13058 ite ole verses cron 
dimethyl- 
p1913|—,5-chloro-3- C,H;CIN,. Seep1905...... 116.55 |cr (eth, lig) 
methyl- 
—|—,dihydro-....... see Pyrazoline 
—|—,dihydro(oxo)-. . . | see Pyrazolone 
p1914| —,1,3-dimethyl- ...|CsH,N,.Seep1905........ 96.14 | 4*'221 (3.67) 
p1915|—,1,5-dimethyl- ...|C;HgN,.Seep1905........ 96.14 }A*' 217 (3.64) 
Qp1916|—,3,4-dimethyl- ...|C;H,N,.Seep1905........ 96.14 |(peth) A" 
222 (3.65) 
Qp1917|—,3,5-dimethyl- ...|Cs;H,N,.Seep1905........ 96.14 jcr(peth, 
MeOH, al) 
p1918|—,1-ethyl-........ CsH,N>. See p1905 ........ DGS ae retee.c syste ae 
p1919|—,1-isopropyl..... CeHioN2. Seepl905 ....... PEO UG bi aapres sees oles aioe 
p1920|—,3-methyl- ...... C,H,.N2. See p1905 ........ 82.11 |4*'213 (3.60) 
p1921|2-Pyrazoline ...... 4,5-Dihydropyrazole....... MONON Eien ne wes sc 
p1922|—,1-phenyl- ...... CoH oN2. Seepl921 ....... 146.19 |pl (lig) A"! 
242 (4.06), 
281 (4.41) 
p1923 |5-Pyrazolone ..... 2-Pyrazolin-5-one ......... 84.08 |nd (to, w, xyl) 
— |3-Pyrazolone, see Antipyrine 
1,5-dimethyl- 
2-phenyl- 


m.p. b.p. 
1 bx ©: 
Hac Aii 86-7 0.92233 
Fs ORCS 8876° 0.88103° 
d BUD VACial savaertole s 
54 115.5 1.03118! 
_ 8768 
15 155i 0.98873° 
(cor) 
BES Ae 136-7 1.02903° 
191-3 BUD Whar ccneetaless 
ees Who cae yee lei oa oe 
(188d) 
255260 Bal sanunece: ll estenete 
(sealed 
tube) 
(272) 
QUT—Bd) \rccaeieperaretl arshavsre store 
Wf Ss wee Series celal Ina pae eae 
69.5-70 {186-87 |........ 
Saptowteite 76-7'° 1.4976 
38.598 018510 a eas ee 
123 [teeepeteistatelli sree vebeteters 
1627, "il Haerniatriots 1.5638}°° 
47-6 210-2 1.0823}°° 
1387? 
197.5-8:.5:1220-22> 4} oa sient 
sspears: aie 157-8 1.136738 
(cor) 
118-9 Pe} Es | ese Sc 
13815 
aga ee ae 136-8 0.956137 
(143-5) 
31! 
ute Saket 153 (cor) |0.9813}7 
58 PPO! Seen 
107.5—8.5|218758 0.88397° 
c@ehesitie 13976° 0.95373° 
yay wlighevale 143 eer ican 
36-7 20475 1.02033° 
(cor) 
10875 
ayeye's eevers 14476° 1.020037 
52 pia fe Mens 1.06893 
iy RY 
165 sub 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.4402'° | s 
1.42007° 
SO Bresrs bisi i 
1.4953°! s 
1.49807° | co 
1.5067'? | co 
aera Ce 
sa ata ee v 
alee 6 
lacs Searstece é 
st 
Sates v' 
1.4203 s 
1.521415 
cate eat etele) é 
watele ahetare Se 
PSS 2202 eee 
1.46481] 6 
Serra? ee 6 
s' 
1.4877'8 | s 
aerate v* 
1.473415 | v 
1.478216 | y 
MBS ot s 
1.47007° | v 
cater s 
1.491579 | co 
1.4796!7 | co 
1.6015°* | i 
oarprarsiete s 


| 


other 
solvents 


B17?,18 


El4s, 
887 


B25, 168 


B25?, 165 


B23, 39 


B24', 186 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, mip: b.p. Density Ref. 
Wt. |specific rotation c Cc other 
and A,,,, (log ¢) solvents 
5-Pyrazolone 
Qp1925| 5-Pyrazolone, C,H,.N,0. See p1923....... 98.11 | pr(w), nd (al), |215 StU Dy ag» [bare evaaeares ||ieieikieae Sasi alll LK Al oy Seg ees | | Reh cheer B24, 19 
3-methyl- If (sub) (219) 
A*! 240 (3.5) 
p1926| —,3-methyl-1(3- CioHN303. See p1923..... 219.20 | ye amor (aa) AS5 Maat. t eee cease cteenea ts OM) Oo 1 Werealte ere Alcs B24', 191 
nitrophenyl)- aas' 
p1927| —,3-methy]-1- CioHioN20. See p1923 ..... 174.20 | mel pr(w) A"! | 127 PA: SE ED gl) mens. be 1.637 SPs ie lecaieo ipeths B24, 20 
phenyl- 245 (1.1), 19117 
280 sh (3.6) 
p1928|—,3-methyl-1(4- C1oHi9N204S. See p1923 ... | 254.27 |nd (w +1) 2IOES20E I tasters sl demag ae’ lor eet s |) ig Pores | iste, 2 ALGY: B24?, 20 
sulfopheny])- aai 
pil929/\S=-PyrazolomesS=: | fice es (e% we coacsve eaters oieiss eros 204.20 | nd (w, al) ZOU. see Bie adeee hal svoee ae os Ite ogee ies OO ek Bean Ne nee B257, 219 
carboxylic acid, oh 
1-phenyl- 
Qp1930| Pyrene*.......... Benzo[d,e,f phenanthrene . . | 202.26 | pa ye pl (to, 156 (cor) |3937°° outa Ce ee eee 1 WPS) Neeser eet Se GS. tose. sSe5 0270) 
sub) A°” (150) 260°° ligs 
273 (4.77), 
306 (5.07), 
320 (4,51), 
335 (4.78) 
p1931|—,1-acetyl-....... GeHO1SceplosOmen in 244.30 | gr-ye If (al, nett AUNT, Wor a | Nemes Sn AE Rete] | | ht s |...| v |tovsulfs | E14s, 434 
MeOH) (og-red) 
p1932|—,1l-amino-....... Ci¢H,,N. See p1930 ....... 217.27 |yend (hx), Dd PO ed ee tet tate aN \eiarcic aie es Wor avere @ ovainilbeans So ltoch soles ik aCe El14s, 422 
If (dil al) 
A°'* 238 (4.6), 
286 (4.4), 
357 (4.2), 
400 (4.1) 
—|3-Pyrenebutyric see Butanoic acid, 
acid 4(3-pyrenyl)-* 
p1933|3-Pyrene- C,,H,90,. Seep1930....... 246.27 |yend (PhCl, 274 SUE ca) 0 escusiye © |xso asia 6 | 6 | s }...]...]econsulf, |E14s, 447 
carboxylic acid eth-al, sub) dil alk, 
chls 
p1934/4-Pyrene- C,7H1002. See p1930....... 246.27 |grlfornd SZ fae (ea niatara ne elas aialcibiw lessee cd ansre GU Fcicdtfevn cifterece ths. <2) CR, CON C32, 
carboxylic acid (PhNO,, sulfs 11081 
aa-PhCl) 
p1935|PyrethrinI ....... Chrysanthemummono- B2846iviscliqrr)  —s sb. sw» «qs L708 dali ete S192 ESS ele Si |) Si i|teee le, -.1| Petals B9?, 46 
carboxylic acid, [a]2> — 32.3 CH;NO,, 
pyrethrolone ester. (eth, c = 5.66) CCks 
C,,H2,03. 
p1936|PyrethrinII....... Chrysanthemumdicarboxylic |372.47 |viscliq  — |........ DOOS-Lda lllna chien S258 20a ets De Saale Se lle. |'='-7=4| Det. B9?, 565 
acid, methylester, [a]2° —6 CH,;NO,! 
pyrethrolone ester. (eth, c =5) Celis 
C22H230s. 
Qp1937| Pyridazine........ 1,2-Diazine*. Orthodiazine. .| 80.09 | 4*' 261 (3.78), —8 2087°° 1.103528 |1.52182° | co} o]| v |v | v |pethi B23, 89 
310 (2.93) 47-8! 
p1938 |—,3,6-dioxo- Maleic acid hydrazide. TED. 090! CriCw) Antes 2a I> 300d jee lerascaunn ilies Sessile ermnesi aes Delon |tarere/|toubalpere ts lhrarrers areee Am 80, 
1,2,3,6-tetra- CsH4N203. See p1937 215 (4.2), (296 st 3790 
hydro- ‘ 340 (3.4) —8d) 
Qp1939|Pyridine ......... A Zine 8 east kisi as rtaatan 79.10 | A°” 251 (3.1), —42 115.5 0.98197° |1.50957° | c | co} | «| « }chl o B20, 181 
256 (3.1), 
279 sh (2.0), 
284 sh (1.8), 
288 sh (1.4) 
Qp1940|—,hydrochloride . . | Pyridinium hydrochloride. 115.56 |hyg plorsc (al) |82 4 bE | er See | Arrears sts i se od fohls B20, 189 
Cs5H;N.HCI. See p1939 2*' 266 (3.7) 
p1941|—,nitrate ........ Pyridinium nitrate. 142.12 |nd (al) Sta Nv xcrecacrs il llevan otaieteve [fe wisieleiera’e Vole ele teckel die l|keverereerererete B20', 59 
C;H;N.HNO3 . See p1939 
Qp1942|—,picrate ........ Pyridinium picrate. 308.22 |yend (al) KSB RB ses Ney aera aed Someones Chal (CHA |e ola oocy eeeen ae B20?, 122 
Cs5H;N.C,H3N;0,. 
See p1939 
p1943|—,sulfate ........ Pyridinium sulfate. Leaner Cal) A7Nt ee eoteliel teisteaeteiees (eles ose [lt cane a GO NOD! [AM Vhacets Il ore 6 | Sereratete ane ace B20, 190 
Cs5H;5N.H,SOx,. See p1939 250 sh (3.7), 
255 (3.8), 
262 sh (3.6) 
p1944|—,2-acetyl-....... Methyl 2-pyridyl ketone. DQM vein ain 1)” Giilieieisis.).< PR eee aoe 15203 ae gt eS) Sil eels LACS: el Bekza 247 
C,H,NO. See p1939 eee Qa) nk Sees 
(3.84), 267.5 
(3.50) 
p1945|—,3-acetyl-....... Methyl 3-pyridyl ketone. 121.14 |yein air 134 220780) ideienyae 1534120 So bests |e Salleh has B21, 247 
C,H,NO. See p1939 A2e-*1235 (4.0), 10612 
276 (3.6) 
p1946|—,—,oxime ...... C,H,N;20. See p1939....... 136.17 |cr (al, bz) WIS po” AR We Alla Oe cra lcrerricieeacs els ines artalives UD ACS a2 ha, 247 
(130.5) 
p1947|—,2-allyl- ........ CaHN: See pl939 osc os csc JOU vevatetacala ttt chetaiobey Puna ala ers 190 DOS 020s ea Obes COU LOO Ml abate hare, <i lara tes atans ve cis C52, 
58-8.51° 15520 
Qp1948|—,2-amino-....... a-Pyridylamine. CsH,N3. 94.12 |If (lig) 2*! Gig et 7a (P10 Ce AE ira] (ETS Token Mein Salles s | s Joss B22, 428 
See p1939 234 (4.1), (59-60) | 104-67° 
297 (3.6) sub 
Qp1949|—,3-amino-....... p-Pyridylamine. CsH,N2- 94.12 |If (bz-lig) A" 64-5 DOD MME Nt 6 Ayes cc) Pace soa usie os A (mia (ek ep perenne B22, 431 
See p1939 241 (4.0), 131-2!2 
301 (3.4) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, TED: b.p. Density 
Wt. | specific rotation c c 
and A,,,, (log €) 
Pyridine 
Q p1950|—,4-amino-....... y-Pyridylamine. C;H.N2.- 94.12 |nd (bz) A" 158-9 (Orbe 8 TIE Seach cee 
See p1939 246 (4.2) 

Q p1951 |—,2-amino-5- C.;H,BrN2. See p1939 ...... 173.02 |cr (bz) Th Re mo Ml iN Ame ee mene 

bromo- 

Q p1952 |—,5-amino-2- CoHi,N,0. Seep1939...... 1GG223) Pits cep ite =| os seas 148—50'? | 1.03775 

butoxy- (146-77) 
Q p1953 |—,2-amino-5- C;H;CIN,. See p1939 ...... 128.56 |pl 136-8 7a || Sererescelye 

chloro- 

p1954 |—,2-amino-3,5- C,H,Br,N,. See p1939 ..... 251.92 |nd (dilal, peth) }104-4.5 |........]........ 
dibromo- 

p1955 |—,2-amino-3,5- C,H,CI,N,. See p1939 ..... 163.01 |ndorpr(dilal) |84-5 —s js... ... Jee eee 
dichloro- 

p1956 |—,4-amino-2,6- C,;H,CI,N,. Seep1939 ..... 163.01 |nd (dil al) AS teal es cree As (oc oon 
dichloro- 

p1957 |—,4-amino-3,5- C5H,N,O,. See p1939...... 184.11 lye pl (dil al) ‘(tol lee || Bie ecent een (ae carrie 
dinitro- 

p1958 |—,2-amino-5- C,;HIN,. See p1939 ....... 220/01) Indorlh(dilal) |129) Woke eel ee ne 
iodo- 

Q p1959 |—,2-amino-3- a-Amino-f-picoline. 108.15 |hyg A” 33.5 PPM (i ere PN aera A 

methyl- CoHgN>. See p1939 230 (3.8), 95° 
294 (3.7) 

2. p1960 |—,2-amino-4- a-Amino-y-picoline. 108.15 |Ifor pl (lig) 1OO0—O;5. WET STs essere 

methyl- C.H,N>. See p1939 (cor) (cor) 

Q p1961 |—,2-amino-6- a'-Amino-a-picoline. 108.15 |hyg (lig) 41 Pai) ES eee 

methyl- CoHgN2. See p1939 

p1962 |—,3-amino-4- B-Amino-y-picoline. 108.15 |pr (bz-peth) 106 PRY Sa | elo yea 
methyl- CsHgN2. See p1939 

p1963 |—,2-amino-3- C;5H;N30,. Seep1939...... 139.12 |yend (dilal) VG57 Wives meres (erste sae 
nitro- 

Q p1964 |—,2-amino-5- C;H;N;0,. See p1939...... 139.12 |ye lf (dil al) TBS, | Peace etic ccc eine 

nitro- 
p1965 |—,4-amino-3- C;H;N;0,. See p1939...... 139.12 |yend (w) ZOO. ‘Vee eyevelatao laa steers 
nitro- 

p1966|—,4-benzoyl- ..... Phenyl 4-pyridyl ketone. 183.21 |nd (peth), pl(w)|71.5-3 31472 |........ 

C,,H,NO. See p1939 170-2'° 

2p1967|—,2-benzyl- ...... C,2H,,N. See p1939 ....... 169.23 |nd 2” 11-4 276742 | 1.0672 

262.5 (3.67), 149'° 
270 (3.54) 
p1968|—,3-benzyl- ...... Cy3H,N:. See p1939 ....... 169.23 |nd 34 28674° 1.061 

Q p1969|—,4-benzyl- ...... C,2H,,N. See p1939 ....... 169223 PAS 259(3.5)— Wises arene 28702 1.06143° 

j80-13! 

Q p1970|—,2-bromo- ...... C;H,BrN. See p1939....... 158.00 |A*'260 sh (3.4), |........ 193-47% | 1.65715 

265 (3.4), 74-5" 
270 sh (3.3) 
Qp1971|—,3-bromo- ...... C;H,BrN. See p1939....... 158.00 |nd (al) A" 142-3 172-375? | 1.6452 
265 sh (3.3), 68-70'8 
268 (3.4), 
275 sh (3.2) 
p1972|—,5-bromo-2- C;H,BrNO. See p1939 ..... 174.00 |pr (w, al) VT Fae! | Weep. abs son noe 
hydroxy- 
Qp1973|—,2-chloro- ...... C;H,CIN. See p1939....... VLSESSHOH DS Ree P7078" 1.205!5 
260 sh (3.4), 54-8'° 
265 (3.5), 
270 (3.3) 
2p1974|—,3-chloro- ...... C5H,CIN. See p1939....... HPSS Oap et COS Ale \lbietascs a 14 Sota ete 
268 (3.4), 85—770° 
Pe Bt ERE 
Q p1975|—,4-chloro- ...... C5H,CIN. See p1939....... 113.55 |A"'258 (3.30) —42.5 AHR rea eat outare 
S578 
Qp1976|—,2,3-diamino- C;H,N3. Seep1939........ 109.13 |lforpl(dilal) |122 148=50° jie eanatete 
(one form) 

Qp1977|—,—(one form) ... |CsH,N3. See p1939 ........ 109.13 |nd (bz) 116 SU0 nae 
p1978|—,2,4-diamino- ...|C,H,N3. See p1939........ 109.13 |hyg lf ornd 107; :. <-*\|huaaacts oh Rarer 
p1979|—,2,5-diamino- ...|/C;H,N3. Seep1939........ 109.13 |nd 109-10 |180-S'? |........ 
p1980|—,3,4-diamino- ...|/C,H,N,. See p1939........ 109.13 |ndorlf 218-9). | See alee cee 
p1981|—,3,5-diamino- ...|C,H,N;. See p1939........ 109.13 |hyg nd or lf V19=20 eee ae abente 

Q p1982|—,3,5-dibromo- ...|C;H3;Br,N. See p1939 ...... 236.90 |nd (al) 112 BEL Vitae 
p1983| —,1,2-dihydro-1- |C,;H,NO. See p1939....... 109.13 | ndA™ 7 somes 

methyl-2-oxo- 228.5 (3.66), item) ae 
» ae 303 (3.57) 
p1984|—,2,4-dihydroxy-. . |2,4-Pyridinediol. 111.10 |rh bipym Z60=Sidi le ccs on Wide ere 
Cs5H;NO). See p1939 (al or w) 
p1985|—,2,6-dihydroxy-, |2,6-Pyridinediol hydrate 129.12 lye pr 202-3 ae 
hydrate CsHsNO,.H,0. See p1939 ; (195). = ||) ean nel 
p1986|—,3,5-diiodo-2- Cs5H,I,NO. See p1939...... 346.89 |bt brnd 261-2 
Fig Aes kowemals | mae gees 
p1987|—,2,3-dimethyl- . . . |2,3-Lutidine. LOPETS HAs 266:(5'56) || eons ae 163-47°° 10.93193°5 
C,HoN. See p1939 (160.7) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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1.58187° 


1.5734?° 


1.56947° 


1.53207° 


1.53047° 


1.505729 


Solubility 


Np | Ref. 
other 
BEEC CE 


B22, 433 


B22, 431 


C46, 
10285 
B22?, 332 
B22?, 333 
B22?, 333 
B22', 632 
B22?, 341 
B22?, 334 


B22?, 342 


B22?, 342 
B22?, 342 
B22?, 343 
B22?, 335 
B22', 631 
B22?, 341 
B21?, 277 
B20, 425 

B20, 426 

B20?, 272 


B207, 153 


B20, 233 


. |dil alk, 
con acy 


B21', 202 


B20, 230 


B20, 230 


B20, 231 
B22', 647 


B22?, 394 
B22?, 394 
B22?, 394 
B22?, 395 
B22', 648 
B20, 233 


B21?, 229 


B21, 160 


B21?, 108 


B21?, 32 


B20, 243 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline Solubility 
No Name Synonyms and Formula form, Ref. 
specific rotation other 
and 1,,3, (log e) Ghee solvents 
‘|Pyridine 
2Qp1988|—,2,4-dimethyl- . . . | 2,4-Lutidine. PROUD GS'(3:4): ce nae 1:50102°>| Gvc||vallesvaliesillsee| acre cen B207, 160 
C,HOoN. See p1939 270 (3.3) 
Q p1989|—,2,5-dimethyl- . . . | 2,5-Lutidine. 107-16)amcor 15006290) 591 <va\)_ con osm ieelictemiteteeies B20, 244 
C,HoN. See p1939 260 sh (2.5), 
270 (3.6), 
280 (3.4) 
2 p1990| —,2,6-dimethyl- . . . | 2,6-Lutidine. 107.16 | AMeOH -6.1 145:72°9 1.49537° B207, 160 
C,HON. See p1939 267 (3.64) 
p1991|—,3,4-dimethyl- .. . | 3,4-Lutidine. 107516; 10a OA eS eae 163.5— 1.50967° B207, 161 
C,HwN. See p1939 258 (3.7) 
Qp1992| —,3,5-dimethyl- . . . | 3,5-Lutidine. PRON LT Ns Soa 1:50672°5 gale al esa) eSin terre etesteaiets B20?, 161 


Qp1993| —,2(dimethyl- 


amino)- 


Q p1994| —,4(dimethyl- 


amino)- 


p1995| —,2(dimethyl- 


amino)- 
6-methy!]- 


p1996 |—,3,5-dimethyl- 


2-ethyl- 


Q p1997 |—,2-ethenyl-. . . 
Qp1998 |—,4-ethenyl-.. . 
Qp1999|—,2-ethyl-..... 
Qp2000|—,3-ethyl-...... 


p2001| —,4-ethyl-..... 
p2002 | —,2-ethyl-4- 
methyl- 
p2003 | —,2-ethyl-6- 
methyl- 
Q p2004 | —,3-ethyl-4- 
methyl- 
p2005 | —,4-ethyl-2- 
methyl- 
2p2006|—,5-ethyl-2- 
methyl- 
—|—,hexahydro- 


Q p2007 | —,2-hydroxy- 


Q p2008 | —,3-hydroxy- 


Q p2009 | —,4-hydroxy- 


Qp2010| —,2(2-hydroxy- 


ethyl)- 


p2011|—,2(f-hydroxy- 


isopropyl)- 


p2012|—,3(a-hydroxy- 


isopropyl)- 
Q p2013|—,2(hydroxy- 
methyl)- 


p2014| —,2(1-hydroxy- 


propy!)- 


p2015| —,2(2-hydroxy- 


propyl)- 


Qp2016| —,2-isopropyl- .... 


Qp2017| —,4-isopropyl- .... 


p2018| —,4-methoxy- .... 


C,H.N. See p1939 
C,H,oN2. See p1939 


C,H,oN2. See p1939 


CgH,2N2. See p1939 


a-Parvoline. 
CoH,3N. See p1939 
a-Vinylpyridine. 
C,H.N. See p1939 
y-Vinylpyridine. 
C,HIN. See p1939 
C,HON. See p1939 .. 


C,HON. See p1939 .. 


C,HQN. See p1939.. 


2-Ethyl-y-picoline. 
C,yH,,N. See p1939 

6-Ethyl-«-picoline. 
C,H,,N. See p1939 


B-Collidine. 
3-Ethyl-y-picoline. 
CH, ,N. See p1939 

a-Collidine. 
4-Ethyl-a-picoline. 
CsH,,N. See p1939 

Aldehyde collidine. 
Aldehydine. 
5-Ethyl-a-picoline. 
C,H,,N. See p1939 

see Piperidine 


2-Pyridol. «-Pyridone. 


C;H;NO. See p1939 


3-Pyridol. 
CsHsNO. See p1939 


4-Pyridol. y-Pyridone. 


C;Hs;NO. See p1939 


2(2-Pyridyl)ethanol. 
C,H,NO. See p1939 


2(2-Pyridyl)-1-propanol. 
C,H,,NO. See p1939 

2(3-Pyridyl)-2-propanol. 
C,H,,NO. See p1939 


2-Pyridylmethanol. 
C.H,NO. See p1939 


1(2-Pyridyl)-1-propanol. 
C,H,,NO. See p1939 


CsH,,N. See p1939 . 


C,H,,N. See p1939 . 


C.H,NO. See p1939 


1(2-Pyridyl)-2-propanol. 
C,H,,NO. See p1939 


268 (3.8) 
122.17) | AM 250422) 55 alee 196 1.01571% |1.56632° dilacs B22', 629 
312 (3.8) 8gis 
122.17 | pl (eth) AA rl leeatacrsiventgs||<-svevets,ctern | sfersteeisie. 2 B22?, 341 
JI2% diox 
258 (4.39), 
290 (3.30) 
RS Eerste lhceereeeiest a LO Oa aml axcien s eceteyaiillsts. sic efaenal) UOuWle Sul CBG |te-ctell ays o)| we ecalstersrons B22?, 342 
135.21) |AMeo# 2S 5\(3.3);)\)oemersee ASK OLR O:93 385 Mil aereccrerenetes || 8S.0 | eV] Ve Ill Voulserslay | srotal atatew coke B20?, 166 
265 (3.2) 85-715 
1OS.1451225.238'(431)= 7) tactaerest 159-60 1.54957° B20, 256 
282 (3.8) 50—S* 
105.14 |redtodk-br ]........ 6515 TES 44920 fen esas op rectal ers sl stare seue stn B20, 170 
A*' 242.5 (4.12) 
LOTGiAy see —63.1 148612 10, 9502001496429" | es econ) naval leet [lee sieterelsnels B20, 241 
263 (3.85) 
107.16 | A°” 257 (3.4), —76.9 1657 0:95392' 9105021225 Isis |leSatl eSai kein |iciere | spon coeisteromeya B20, 242 
262 (3.4), 
268 sh (3.2) 
107.16 | AMe°4 255 (3.3),| —90.5 167.77© |0.94172° |1.50092° B20, 243 
265 (3.2) 
Rts fete pemetetel leer octenri ris 17357272 1110:923940 cr susyelee)| c.cre Peet 207,162 
D2 TaN Sid ore eee sys svevarelt istetere se 160— 0.92072" 91'1-4920258 | e.00)|| 482) a Sei] Vall ose) emiavets ange 6 B207, 162 
1.576° 
73-61? 
W218 Ga scrvere eee opoeal wnveve oreralte 19876° O:S286 77 seen B20?, 163 
7612 
ibe ale ats aye felpior éve'l| sayretedevauane te Weer O:9 73072 creer isabsistejesatei| 2075 102 
TQ Bal Ae 270.(3.6),1 eerie 178.376 |0.921938 |1.49712° consulf, | B20, 248 
280 (3.5) 65-617 dilacs 
95.10 |nd (bz) 4"! 106-7 280 = 1g A tacts sie a||iisieone « chisligd | B21?, 30 
227 (4.00), 
297 (3.80) 
95.10 |nd (bz) 2" TO a Note recarazeeerat | spores Dossier | creat vedcooyelt MS Wi] GS a liac Oa hapeter|\s scot crcl ecaleMisrase B21?, 33 
215 (3.81), 
279 (3.65) 
95.10 | pr ornd (w +1) | 148.5 5 SO mar devs CVeve ail || ameeenatevete Me SihteaSa | ON slicer oN Mlls-e.anaunecauens B21?, 34 
A*' 260 (4.2) (anh) 257-60'9 
e)aiefetetars B21, 50 
Senate Tete aes (EN Pease, oi LSS SMa IN duetope tenets e-s srepepexcnall Ve | Wan ieee ceteseu] aoe lisisua’disighaiels B21, 57 
14021225 || eehates Ieeedirea's B21, 37 
109.13 |A"!260 (4.58), |........ 112-32© |1.131732° B21', 203 
266.5 (4.58) 102.5° 
WatststerereG 213-6 1.05013° De aractetns | E2255, 
112-343 
pr 123,520 Bie Behe ereeney B21?, 37 
E211 Sy Ao NOON eee 159.8 O:9342008 112491 Stig Su liecout co! lee Ve" | tarefi| alate) tetera d B20, 247 
261.5 (3.58), 
268 (3,43) 
121.18 | A*'252 sh (3.3), (ICE PSE Cy ph Lal oP onl leteoul HLA Allianeinn cae B20, 248 
256 (3.3), 
262 (3.2) 
Phe LV ERC) | te erential MCD Wek | Warores nol NetercRcbenclicno] iiks.s)1 (eevee tecrers| erent [Eien lecireceeeceaegr ae B21, 49 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


"Np 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form, eo 
Wt. |specific rotation 
| and A,,,, (log «) 
Pyridine 
Qp2019|—,2-methyl- ...... a-Picoline. 93.13 JA" 256(3.31), | —66.8 
C,.H.N. See p1939 262 (3.34), 
269 (3.24) 
Qp2020|—,3-methyl....... B-Picoline. 93.13 |AMe# 260 (3.4), | —18.3 
C,.H,N. See p1939 265 (3.5), 
270 (3.3) 
Qp2021 |—,4-methyl- ...... y-Picoline. 93.13 |A°%255 (3.20), |3.6 
C,.H.N. See p1939 260 sh (3.12) 
p2022 |—,2(methyl- GsHeNp See P1939 ve... ncn 108.15 |A*® 300 (3.7) 15 
amino)- 
p2023 |—,4(methyl- CcH,N2. See p1939......... 108.15 |pl (eth) 117-8 
amino)- 
— |,2(N-methyl- see 2,2’-Nicotyrine 
2-pyrrolidyl)- 
— |—,3(N-methyl- see Nicotine 
2-pyrrolidyl)- 
— |—,3(N-methyl- see 2’,3-Nicotyrine 
2-pyrrolidyl)- 
Qp2024 |—,2-phenyl- ...... a-Pyridylbenzene. WSSZ0G AT TNAD2)) Mores 
C,,H.N. See p1939 
p2025 |—,3-phenyl- ...... B-Pyridylbenzene. TSSi20N|paye OAs) ey |eeee eer 
C,,HoN. See p1939 246 (4.1), 
276 sh (3.8) 
2p2026 |—,4-phenyl- ...... y-Pyridylbenzene. 155.20 |pl(w) A" 77-8 
C,,HoN. See p1939 261 (4.22) 
p2027 |—,2-propyl- ...... Conyrine. 121.18 |A"' 262 (3.6) 2 
CgH,,N. See p1939 
p2028 |—,4-propyl- ...... C,H, ,N. See p1939 ........ fe.4 GUE | ase a aotctaniprll Mreseetcis 
— |—,3(2-pyrrolidyl)- |see Nornicotine 
p2029 |—,2,3,4,6-tetra- B-Parvoline. Parvuline. ete By 4 be | Science! SBeeere ier 
methyl- CoH,3N. See p1939 
p2030 |__,2,4,6-trihydroxy- |2,4,6-Pyridinetriol. 127.10 lyend or pw 230d 
C,5H;NO3. See p1939 
p2031 |—,2,3,5-trimethyl- . |C,;H,,N. See p1939........ AQT LS lire istsseresaterae as \lioese esas 
p2032 |—,2,3,6-trimethyl- . |C,;H,,N. See p1939 ........ A2DS HAE! TSB ES) | erasers 
p2033 |,2,4,5-trimethyl- . |C,H,,N. See p1939 ........ DES Wate cess ee ees oe ilecceee liens 
Q.p2034 |—,2,4,6-trimethyl- . |y-Collidine. sym-Collidine. {121.18 |AM*°# 264 (3.58) | —44.5 
C,H,,N. See p1939 
 p2035 |4-Pyridinecarbox- [Isonicotinaldehyde ........ RO ZARU S52 5863'S 5) ue ieee reece 
aldehyde 
Q p2036 |2-Pyridine- ICONIC ACIG crave cee se 123.11 |nd (w, al, bz) 136-7 
carboxylic acid A*' 264 (3.51) 
p2037 |—,amide......... Picolinamide. 122.13 |mcl pr(w) 107-8 
C.H,.N,0. See p2036 Amress 
265 (3.6) 
p2038 |—,ethylester ..... Cs3H,.NO,. See p2036 ...... 151.17 lyeinair 0-2 
ass %al 
262 (3.55) 
Q p2039 |—,nitrile......... Picolinonitrile. 104.11 |ndorpr(eth) {29 
C.H4N2. See p2036 A’ 265 (3.44), 
278 sh (2.53) 
© p2040 |3-Pyridine- Nicotinic acid. Niacin ..... . 123.11 jnd (w, al) 236-7 
carboxylic acid 2*' 257 (3.36), 
262 (3.42) 
p2041 |—,amide......... Niacin amide. Nicotamide. |122.13 |wh pw, nd (bz) |129-31 
Nicotine amide. Pellagra 2*'255 (3.4), 
preventive vitamin. 262.5 (3.4) 
P. P. factor. C,H,N,O. 
See p2040 
p2042 |—,—,N,N-diethyl- |Coramine. Cardiamine. 178.24 |yesh 24-6 
CioH14N,0. See p2040 
p2043|— ethyl betaine 7% |'.2 0% s cece co tee cien « 151.17 |hyg pl 84-6 
2 p2044|—ethylester ..... CsH,NO). See p2040 ...... 151.17 |4"' 262 (3.46) |8-9.5 
2p2045 |—,hydrochloride . . |C,H;NO .HCI. See p2040.. . |159.57 pror pl, rh 274 
bipym (w) 
Q p2046 |—,methylester.... C,H,NO,. See p2040 ...... 137.14 |cr A™'260(3.4) 142-3 
2 p2047 |—,nitrile......... Nicotinonitrile. 104.11 |nd(peth-eth, {50-2 
CsH4N>2. See p2040 lig) as” 
265 (3.35), 
279 sh (2.63) 
Qp2048 |4-Pyridine- Isonicotinicacid. .......... 123.11 |nd (w) 2” 319 
carboxylic acid 271.5 (3.41) (325-6 
sealed 
tube) 


b.p. Density 

He 
128.87°° |0.94432° |1.49577° 
144.176 |0.95662° |1.50402° 
144.97°° 10.95482° |1.50377° 
200-1 HOS228) here weiss 
90° 
70-27°° |1.083375 |1.62107° 
14615 
iy oie  | RA Rr 1.612375 
4760 

1185 
te AA | Fey ell Ree ncn 
166-87©° |0.91192° |1.49252° 
60!! 
184-6 0.9381'5 |1.4966?° 
802° 
O37z2 0.932225 |1.508775 
186.7 0.935239 |1.505775 
(184) 
176-875° |0.922025 |1.50532° 
1887°° 0.933035 {1.505475 
170.57? |0.91663? |1.495925 
(175-8) 
T7sd=Oal - ere ose 1.542328 
SUB) Aiiteenisuessitray | [neexeromtes 
243 1.11942° 11.51042° 
12233 
222-7 1.081035 |1.5242?5 
(212-5) 
sub L473 “ieee 
150— 1.400 1.466 
605-19 2 
280d 1.06035 |1.5252° 
17575 
22476° 1 107020 1.503420 
103—5* 
204° Geel cc5% 50s |e 
118.55 
240-5 |e ctsicmsiaiesl| eee 
sublat. \eisiae asi keene 
26015 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-474 


8 


s' 


6" 


Solubility 


ale other 
ace) 02) solvents 


Ref. 


B207, 155 
B20?, 157 


B20°, 158 
B22?, 325 


B22?, 340 


B20, 424 


B20, 424 


B20, 424 
B20?, 161 
B207, 161 
C46, 
5587 
B21, 197 


B20?, 163 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


No. Synonyms and Formula 


4-Pyridine carboxylic acid 
p2049|—, anhydride ..... C,,HsN203. See p2048..... 


P2050) —rethyl betaine sirat. | cuteteceste sie etered-s-foisie’sioehrctters 
Q p2051|—,ethylester ..... Cs3H,NO,. See p2048 ...... 


Q p2052|—,hydrazide...... Isoniazid. 
C.H,N;30. See p2048 
Q p2053|}—,methylester ....|C,H,NO,. See p2048 ...... 


2p2054|—,nitrile......... Isonicotinonitrile. 
C.H4N;2. See p2048 


p2055|3-Pyridine- 
carboxylic acid, 
6-amino- 

Q p2056| 4-Pyridine- 

carboxylic acid, 
2,6-dihydroxy- 

p2057|3-Pyridine- 
carboxylic acid, 
2-hydroxy- 

p2058|—,4-hydroxy-..... CoHsNO3. See p2040 ...... 


CsH_6N202. See p2040...... 


Citrazinic acid. 
CsHsNO,. See p2048 


CeH;sNO3. See p2040 ...... 


2 p2059|—,6-hydroxy-..... C.H;sNO3. See p2040 ...... 


Cs3H7,NO3. See p2048 ...... 
carboxylic acid, 
3-hydroxy- 
5(hydroxy- 
methyl)- 
2-methyl-, lactone 

p2061 |3-Pyridine- 
carboxylic acid, 
5-hydroxy- 
4(hydroxy- 
methyl)-6- 
methyl-, lactone 

p2062|—,1-methyl-...... TrigOneWine Roce aie cote 9 <3 


C,H,NO3,. See p2040 ...... 


p2063|2-Pyridine- 
carboxylic acid, 

1,2,3,6-tetrahydro- 

Qp2064 |2,3-Pyridinedicar- |Quinolinicacid............ 

boxylic acid 


Baikiain. CJH,.NO,. 
See p2036 


Qp2065|2,4-Pyridinedicar- |Lutidinicacid............. 
boxylic acid 


Q p2066 |2,5-Pyridine- Isocinchomeronicacid ..... 


dicarboxylic acid 


Qp2067 |2,6-Pyridine- 
dicarboxylic acid 


Dipicolinicacid ........... 


Q p2068 | 3,4-Pyridine- Cinchomeronicacid ....... 


dicarboxylic acid 


Qp2069 |3,5-Pyridine- 
dicarboxylic acid 


Dinicotinicacid) .+...:.-.4 +5. 


p2070 |3,4-Pyridine- 
dicarboxylic acid, 
4,5-dihydro-2,6- 
dimethyl-, 
diethyl ester 


C,3H,oNO,. See p2068 ..... 


Color. 
crystalline Solubility 
form, pe ee Density Ref. 
specific rotation other 
and A,,,, (log ¢) PASS solvents 
esc Mien cdd flaca ohegarshsy eile orem cs ae B22?, 37 
sdkavosavae ad] fe csustataisteced |taets water ¢ B22, 47 
1105220) | 1) S3772° ats B22?, 37 
aF Soc On| lscn upbiow| eeodunean tie we, B22?, 37 
1.15992° |1.51357° aA: B22, 46 
278 (3.44) 
nd -Gligzeth\eet a SAm seamen lastatac ec lovecoetererals tees poms « ae i B22, 46 
A% 271 (3.45) 
290 sh (2.70) 
er (dil Balt Zep i312 ON Medes a0 tsa ne tos Leese [loos B22?, 464 
yesh-grah pw P3900 SD orice Serenade Meetmemass mo B22, 254 
(w) 
NW) Aa eh 259-61 A eine ee llc aisia y ohate: llores orenannnute i B22?, 165 
234 (3.7), 
328 (3.8) 
NG(WZ)S P2545," ae medicine cde s: [eee nan B22, 214 
cr (al +2w) 
id'(w)) ee 304 dl Su ee ire crssetersa [sw vtreinists i Tes (ae Fee) fa i B22?, 165 
A™ pH=6.8 
250 (4.1), 
295 (3.7) 
Cr( MeO) 7 273 —SS dairies a areretect als: atsrave ayarare Sie Wace We Gal Reka C43, 
3045 
Paneer (eect: inal erect es C53, 
21931 
PE (Adal sohwheel Sadie ep lca terse vss. | vous ssdeaars Me B22?, 35 
A*' 265 (3.6), 
272 sh (3.5) 
pr( MeOH) 7 a t274d teihiickcas ca ace seaals les olsen i i i J1950, 
[a]?° — 201.6 i 3590 
PCLDECW 0) oOo ae Waele tei sO visrene a 0s [einstein ia i ipl fee ea B22, 150 
AMcOH 274 
(3.57) 
LE Cyt 1) Ameo 248 SON eect (0:94.20 0 Nieicicrelers sie Dy \ertcal a B22?, 105 
219 (3.63), 
258 (3.36) 
LeGwise S550 2SG=Sd Fists fer cree cic, | lslwescepacepe Peal eee B22?, 105 
(al, dil HCl) 
{MeOH 
223 (3.97), 
272.5 (3.85) 
nd (wt 15) 252 (anh) heater aed [oie agie e+ [a'r nes B22?, 106 
{MeOH 
219 (3.85), 
270 (3.79) 
pr, nd or If (w) Cae ate see cere B22?, 106 
{MeOH 
263.5 (3.57) 
cr (ac-w), SNORT. MWe ere ea orheiw retains B22?, 107 
pr (gl aa) 
{MeOH 
268.5 (3.48) 
DI fies pl (eth) a som | scene ce steven oie sls w-ecees5 3:0 B22?, 98 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
poe b 
No. Name Synonyms and Formula Mol. form, fai as Density Np 
wt. | specific rotation other 
and A,,,, (log €) wy ace solvents 
3,5-Pyridinedicarboxylic acid 
2p2071 |3,5-Pyridine- C13H9NO,. See p2069 ..... DS3:30i vend orit(al)l |LS4 25.5 |e reecre ill ee sletclerets) fist erereretas 5" 
dicarboxylic acid, A*' 232 (4.3); 
1,4-dihydro-2,6- 375 (3.8) 
dimethyl-, 
diethyl ester 
Q p2072|—,1,4-dihydro- C,4H2,NO,. See p2069 ..... 267.33 |It bl fir pl (al) VST oT iliscererccersttral | (eterer ore eieiel lioarecaienete 6 B222, 100 
2,4,6-trimethyl-, 2°! 234 (4.3), 
diethyl ester 350 (3.9) 
p2073 |3,4-Pyridine- C,3H,,NO,. See p2068 ..... S129: 1 leita crests: 131s 16 ry ee | Bo socio oom AREe oe. B22?, 109 
dicarboxylic acid, 1631? 
2,6-dimethyl-, 
diethyl ester : 
p2074 |3,5-Pyridine- C,3H,,NO,. See p2069 ..... 251.29 |nd (al), pr(eth) |75-6(73) BOI-2 |........ |.....--- i B22?, 110 
dicarboxylic acid, jie 180'° 
2,6-dimethyl-, 233 (4.1), 
diethyl ester 275 (3.6) 
p2075 |3,4-Pyridine- CoH,NOs. See p2068 ...... 211.18 |cr (w-ace) Ps = Paedl Ferner ooda5ct Meee ce A s* C40, 1636 
dicarboxylic acid, 
5-methoxy- 
6-methyl- 
p2076 |2,4-Pyridine- Uvitonic acid. 181.15 |cr(w) B20. Py |orcxnisrars oh | san caietere neues (ha cbemeeate é B22?, 107 
dicarboxylic acid, | C,H,NO,. See p2065 
‘coh eeuatene ois Sree abolare ies iy 8 is .18 |cr (eth, w) Liere Shak (epi lana varene whet [mote receusiaee i B22, 190 
carboxylic acid, 
dihydrate 
p2078 |3-Pyridinesulfonic |...............0000000eee 159.16 jorh 45°%*! 357d)“ Sasreisere.s De 71833-5 9 | epee slot v B22, 387 
acid 208 (3.8), 
262 (3.45) 
p2079.12,3,4.5-Pyridine-. | || t.ccccomceeiettc ses snes a= 255.145) cr. (we 2083) POO lets, ecsecetl tains pte enonesl | oataaetaeee s B22, 188 
tetracarboxylic (—wl15) 
acid 
P2080 ||2:3:4,6-Pyridine= Gules vaccine cies. crates 255.14 |nd(w +3) ya Beal Reet ee rill ace cc Vv B22?, 142 
tetracarboxylic 
acid 
2081:12:3;5:6-Pyridine? Wil sceor oases coca 255.14 |cr(w +2) 7A) Us  Peeeeeten | Mir Ata Saad Re cconehoc Vv B22', 544 
tetracarboxylic 
acid 
p2082|2,3,4-Pyridine- a-Carbocinchomeronic acid . |211.13 |If(w +14) 250 (anh) | sie Fo ececala a .assiciave etal aeeieieteer Ce B22?, 136 
tricarboxylic acid 
p2083| 2,3,5-Pyridine- Carbodinicotinicacid ...... 211.13 | pl, lfornd 323 (anh) see tel code aca desaaacte Vv B22?, 136 
tricarboxylic acid (w +2, dilal 
+2w) 
p2084| 2,4,5-Pyridine- Berberonicacid.......5..4.+ 2013: tel or (dl BCT 1243 (anh) | See8 ol. aon cece Peer 5 B22?, 136 
tricarboxylic acid +2w) AMeoH 235 s! 
: 275 (3.04) (hyd) 
p2085|2,4,6-Pyridine- ‘Trimesitic acidigsc..,.mc. 27. 211.13 |nd (w +2) 227d Sub < Gil Sscaievaranstey| eerereretenees 6 B22?, 136 
tricarboxylic acid s* 
p2086| 3,4,5-Pyridine- B-Carbocinchomeronic acid . |211.13 |Iforpl(w+3), |261d  =s |... 2. Jee eee Jee eee eee 5 B22, 186 
tricarboxylic acid ta (w) (—wl15) Se 
p2087| Pyridinioms Wii\cismcccepigossin eens a sisle'ssers 188.08 | cr (al) 1) Eo a (Sore, erocrcd (omoineeed aucun s B20, 214 
1-ethyl-, bromide 
2 p2088|—,1-hexadecyl-, |... eee ee eee 340.00 | wh pw YEE SIE Bi iexteatnrsall lesan ical boo Daa oo v C51, 
chloride 4370 
A RAS oa an ROD Dacor Ce : th A* 318 (3.91),] 165d Sap Seerre| (meee tod oad arial heh C55, 
hydrochloride 390 (2.30) 17657 
A°- INHCI 
288 (3.93) 
[Patel aed gi bc ricee mevllen cabs ofa oo annDN Bob ceecee cri(al) > 8225-60 Vilsack ail eee ena ce | eee seme | aes C44, 
i 10740 
Qp2091 Pyridoxamine, RA BAAARO OES ck ici come ae pital) Ave We | 22627 dah nee aa | ee || errs C51, 
dihydrochloride 253 (3.66), 14833 
328 (3.89) 
0-1 NHCI 
293 (3.93) 
—|Pyridoxin ........ see Vitamin B, 
2p2092|Pyrimidine ....... 1,3-Diazin*. Miazine....... 80.09 | 4*'243 (3.47), |22 123 Seek | sccacnice 1.49987° | co B23, 89 
‘ 280 (2.57) 4760 
© p2093 |—,2-amino-....... C,H;N3. See p2092........ 95.11 me (AcOEt) 127-8 sub | | lccuooee'| eee s B24, 80 
227 (4.22), 
297 (3.59) 
p2094 |—,4-amino-....... C,HsN3. See p2092........ 95.11 pre) SEHD. silt cave slea | taeeeecenl Merete s B24, 81 
236 (4.30), 


272 (3.71) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 


Color, 
crystalline 
form, 
specific rotation 


p2095 |—,2-amino- 
4,6-dihydroxy- 
p2096 |—,6-amino- 


2,4-dihydroxy- 


5-methyl- 


p2104 |—,4-amino- 
6-methyl- 


Qp2105 |—,2-amino- 
5-nitro- 
p2106 |—,2-chloro- 
4(dimethyl- 
amino)-6-methyl- 
Qp2107 |—,2,4-dichloro- 
5-methyl- 


p2108 |—,2,4-dichloro- 
6-methy]- 
p2109 |—,2-hydroxy-, 


hydrochloride 


— |o-Pyrocatechuic 
— |Pyrocinchonic acid, 
anhydride 


p2116 |2-Pyrone, 
4,6-dimethyl- 


p2117|4-Pyrone, 
2,6-dimethyl- 


p2118}2-Pyrone, 
3-hydroxy- 


C,H;N30),. See p2092...... 
4-Aminouracil. 

C,H;N;30,. See p2092 
C.eHoN3. See p2092........ 


Kyanmethin. 
C.H.N3. See p2092 


GSH Ng. See P2092 aaaecnne 


C5H,N3. See p2092........ 


C;HjN;. See p2092 ........ 
C;H,N3.Seep2092 ........ 


C5H;N3. Seep2092........ 


C;H,N3. See p2092 ........ 


C,H,N,4O.. See p2092...... 


C,Hi0CIN3. See p2092 ..... 


C.H,Cl,N2. See p2092 ..... 
C;,H,Cl,N,. See p2092 ..... 


2-Pyrimidone hydrochloride. 
C,H,N,0.HCI. See p2092 
C.5H.6N2. See p2092 ........ 


C;H,N3. See p2092 ........ 


see Uracil 
see Cytosine 


9a-Lumisterol. C,,H4,O.... 


see Benzene, 
1,2-dihydroxy-* 

see Benzoic acid, 
2,3-dihydroxy- 

see Maleic acid, dimethyl-, 
anhydride 


1,2,3-trihydroxy-* 
see Gallein 


see 1,2,4,5-Benzenetetra- 
carboxylic acid* 

see 2-Furancarboxylic acid 

4H-Pyran-4-one. 
4-Oxo-1,4-pyran. y-Pyrone. 


5-Hydroxy-3-methyl-2,4- 
hexadienoic acid lactone.* 
Mesitenlactone. 

C,H,O,. See p2114........ 


2,5-Dihydroxy-2,4- 
hexadienoic acid 5-lactone* 
Isopyromucic acid. 


and A,,,, (log e) 


pl(w +1) 
A” 257 (4.14) 
cr (w) 


nd (w) 

nd (al), pl (bz) 
A*!235 (4.02), 
267 (3.62) 

nd (w) 


pl (w), nd (sub) 


AwpH =6.8 
290 (3.6) 
pl (sub), pr (w) 


th (ace) 


pl (al, AcOEt) 


pr (w), nd, If 
(sub) 
]™ PH=13 
234 (3.95), 
264 (3.45) 
nd (al) A” 
317.5 (4.18) 
br wx so 


pl (al) 
nd (lig) 
rods (al) 


A* 245 (3.39), 
249 (3.43), 
255 (3.24), 
295 (2.55) 

If (al), nd (peth) 


av pH=2.1 


254 (4.20) 


nd (MeOH), 
[a]? +512 (al) 
A"! 274 (2.44), 
284.5 (2.45), 
296 (2.47) 


ye mcl pl (aa) 


hyg cr AMcOH 
246 (4.2) 


If (eth) 


pl, nd(sub) 
{MeOH 
208 (3.81), 
245 (4.09) 
nd (w +2) 95 (anh) 
80-5 
(hyd) 


239132 


138758 


215-774? 1.190 


248-9713 |0.995313” 
139-40? 


sub 


11.220 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-477 


Solubility 


Density | gael | 
[a 


other 


. |ac, alk s 
PhNO, 6* 

min acv 
aai 

chis lig 6 


AcOEt s" 
chl, peth, 
lig 6 


B24, 468 


B24, 469 


B24', 231 


C36, 911 


E14, 77 


B24', 360 


B177, 315 


B17", 233 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline b Solubility 
No. Name Synonyms and Formula Mol. form, Pee bea Density Ref. 
wt. | specific rotation other 
| and J,,,, (log e) eins solvents 
4-Pyrone 
p2119| 4-Pyrone, Kojic acid. 142.11 | nd, pr (ace) 153-5 Choke Ale ol Maeprcietcrtsl loocbcro cu: 6 B18?, 57 
5-hydroxy- C.H,O,. See p2114 4" 268 (3.92) s* 
2(hydroxy- 
methyl)- 
p2120| —,3-hydroxy- Larixinic acid. Maltol. 126.11 red mcl pr (chl),| 162-4 BUD ALDS) |e terete areincrerete 6 B17?, 450 
2-methyl- CsH.O3. See p2114 bipym pr vt 
(50 % al, sub), 
nd (to) 
— |2-Pyrone-5- see Coumalic acid 
carboxylic acid 
p2121| 4-Pyrone-2- Butopyronoxyl. Indalone. . . | 226.28 | yeor pared-br | ........ 256-70 | 1.05275 | 1.474575] i C53, 
carboxylic acid, 4"! 283 (4.00) 113-4"4 6145 
5,6-dihydro- 
6,6-dimethyl-, 
butyl ester 
p2122|—,5-hydroxy-..... Comenic acid 55 ......-035 5." 156.10 |yecr A” 27000 ale cteiesurnlcetmatertars || sesterssaraaers 8" | i fine agell balers] tele een B187, 352 
224 (4.32), 
290 (3.76) 
— |4-Pyrone-2,6-di- see Chelidonic acid 
carboxylic acid 
p2123|Pyrophosphoric OMPA. Scharadan. DRG: 25) ais certmuieisic ise a iis'a se eiscers 118-2297] 1.134325 |1.46225 s C52, 243 
acid, tetraamide, [((CH3)2N],P203 
octamethyl- 
p2124|—,,tetraethyl ester. . |((C,H;0),P,03.........--- ZOO TOF Ma iucda nets sistauail tiviane eet 1552 1.18472° |1.4180?° | 2% B1°, 1330 
p2125| —,dithiono-, Sulfotep. (C,H;O),P,0S,...|322.32|coloil §  |........ 1.19635 | 1.475327 |" ‘y |\ se] 2020 2 cles eee C51, 
tetraethyl ester 8641 
— . |see Succinic acid, methyl- 
—_ see Piperolidine 
Qp2126|Pyrrole .......... AZONOe vos s oe oso crea 5 thse si 67.09 |A°’ 324(4.47) |........ 130-176! |0.96912° |1.50852° | 5 | s | s | S$ | situa B20, 159 
Aehones CsH,NO. See p2126........ | 109.13 |A*' 238.5 (4.03), }........ [181-2 asia /e3, aes lmeverecatese | Ul) eco! orev ee B20, 165 
288sh (2.88) 
p2128 |—,2-acetyl-....... C.H,NO. See p2126........ 109.13 |mcl nd (w) 90 220760 oi). soccer a We ek Sa Writ) ery doc B21?, 236 
{MeOH 251 
(3.61), 290 
(2.41) 
voor beg C,,H,,N. See p2126........ 1157.22 |A*' 208 (4.14) 15 247 Seer eral Peelepeae {fa RPO Pe ect Ss) 
Peete eisiste CsgH,3N. See p2126 ........|123.20 Joil Sratave aa\em coe ceees [L47272% | ..0.0\] 00:0 | 0 cif ecole ate ataanenaanneR maa 
— ,dihydro- ....... see Pyrroline 
p2131|—,2,4-dimethyl- ...|CsH,N. See p2126......... OS Sa PAOlMe Ate Occsarcsicn 171 0.92362° |1.50487° | 6 B20, 172 
218 (3.67) 62-3'° 
p2132|—,2,5-dimethyl- ...|CjH N. See p2126......... OSES AY 21203189) oe eins 170-2765 |0.93532° |1.50362° | i |] v || V |=ss\) eed ae B20, 173 
(165) 
50-38 
p2133 |—,2,3-dimethyl- Hemopyrrole. MDS e2OUl ae ete te ten ee 16-7 198725 0;9152%> Werner Sale rere IN PS fcc ec B20?, 91 
4-ethyl- Cs,H,3N. See p2126 Hist 
Q p2134 |—,2,4-dimethyl- Kryptopyrrole. 123.20 |pr A*' 213 (3.85) |0 19772° 0.91329 |1.49617° | 6 B20?, 91 
3-ethyl- C,H,3N. See p2126 961° 
p2135 -—,1,3-diphenyl- ..- |CysH3N. See p2126........ 219.29 |pl (al) 122=3% “Vee cite 52 2 -| sis wisialegnres (Wereraieete Mere B20', 148 
Q p2136 |—,2,5-diphenyl- ... |C,;H,;N. See p2126........ 219.29 |If (aa, dil al) M435, oN. Syatete ia dol es Sco scnl | et ee i B20?, 313 
A*' 230 (4.08), 
325 (4.42), 
2137 |—,1-ethyl Cc Sua 
p. —,1-ethyl-........ 6HoN. See p2126......... C8 BT Bs egos Spree races eae: 129-307°7 |0.90092° {1.484179 | i | s |... J... ae [lacetehele ann B20, 163 
p2138 |—,2-ethyl-........ C.HoN. See p2126......... OS TShirt cclercc crchall'stecctealeine 163—576° 0.904229 1.49427 | i | 8 |. os |eot [cee . B20°, 85 
59-605 
p2139 |_,3-ethyl-4- Opsopyrrole. C;H,,N. 109.17 lye oil 3 701! 10.90593° |1.49137° | i 
Sete See 93126 : et 4913 1°78 | 8" fee | ccleaeeeeneanene B207, 89 
p2140 |—,3-ethyl-2,4,5-  |Phyllopyrrole. CsH,,N. 137.23 |pl (sub), If (eth), |67.5-8.5 [213725 |........].......- i B20?, 93 
re trimethyl- See p2126 wh If (peth) 92-312 : 
Dp. ,2-isopropyl- .... |C;H,,N. See p2126.... 109.17 171-27*! |0.90825 1.49125 i 
Sota LTE | 'Sarartntccsssan,ohe.si0 | casterane vant - 90832 491 i “| s"'| 8° |%..:+ |aeed eee B20, 176 
p2142 |—,1-methyl- ...... C5H,N. See p2126......... S112) | emnatenteeie vc lacus cee 114-5747 0.914535 |1.48752& | a" |\co |] oo 1...) eee B20, 163 
p2143 |—,2-methyl- ...... Cs5H{N. See p2126 81.12 147-875° 15 i 
RDG OO A cyto Ra eek Ost ESAs a 8 0.9446, 15035283 « oe: [hoot atayatater stats IOUT O 
2144 |_,3- Bdecgor ‘ “ 
Pp methyl. CSHUN. See p2126 ...5.662.. | 81.12 |....2 2.220000 fovsees.. (142537? |... <0. [149702 |... |! co | 00: | nee B20?, 85 
B21? 
a "767 
,0xo(tetra- see Pyrrolidone 
hydro)- 
2p2145 |_,1-phenyl-....... CioHoN. See p2126........ 143.19 |pl (sub) _ 62 KY yo a eters Red BeAr cmd i B20?, 83 
red in air 
p2146|—,2-phenyl-....... CioH oN. See p2126........ 143.19 Pia, 129 QTIE2IACN ees trates | sree i v |chivligd | B20?, 238 
(4.03) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 
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No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — a 


Color, 
crystalline ea | 
Synonyms and Formula form, UR Density 
specific rotation c other 
and A,,,, (log ¢) ace} bZ) solvents 


— |—,tetrahydro 
p2148 |—,2,3,4,5-tetra- 
iodo- 


p2149|—.,2,3,4,5-tetra- 
methyl- 


p2150} 2-Pyrrolcarboxal- 


dehyde 


p2151| 2-Pyrrolecar- 
boxylic acid 
p2152|—,4-acetyl-3,5- 
dimethyl, ethy! 
ester 
p2152'|3-Pyrrolecar- 
boxylic acid 
p2153|2-Pyrrolecar- 
boxylic acid, 
3,5-dimethyl-, 
ethyl ester 
p2154 |3-Pyrrolecar- 
boxylic acid, 
2,4-dimethyl-, 
ethyl ester 


p2155 |—,2,5-dimethyl-, 


ethyl ester 


p2156 |—,4,5-dimethyl-, 


ethyl ester 
p2156' |2,4-Pyrroledi- 
carboxylic acid 


p2157 |—,3,5-dimethyl-, 


diethyl ester 


p2158|— ,3,5-dimethyl-1- 
ethyl-, diethyl ester 


p2159 |—,S-formyl-3- 
methyl-, diethyl 
ester 


© p2160|Pyrrolidine ...... 


p2161 |—,1-butyl-....... 
p2162|—,2-butyl-....... 


p2163 |—,1(chloro- 
acetyl)- 


p2164|—,1,2-dimethyl- .. . 
p2165|—,2,4-dimethyl- ... 


p2166|—,2,5-dimethyl- 
(cis) 
2 p2167 | —,1-methyl- 


Pyruvaldehyde 


Pyrrole 
p2147|—,1-propyl-.... . 


Pyruvic acid. .... 
Pyruvonitrile. ... 


C,H,,N. See p2126........ 
see Pyrrolidine 


Blas hcneoc ono eareacdn 145:5-6:5|0:88332°" ||, <:.\-rsiee| et!” | tsetse Ih -o-c\| See ernetertea a B20', 44 


lodol. C,HY,N. See p2126.2. |570:68 | yendi(al)l) 9) | 150d) ietieeatec || creereicie ee ileleielers ier .|chl, aas B207, 84 
CgH,3N. See p2126........ 123.20 1 (dilal, peth)> (E01) Gee SOs rece ersNe owretd ee v |peths* B207, 92 
4*'219 (3.74) 
2-Formylpyrrole........... 95.10 | rh pr(peth) AGF) | 2N TIO. Wh eecovere store 1S 9392 A ay pera eg Lie Os Vv B21?, 236 
a=! 220 (3.9), lig 6, s* 
240 (3.9), 
255 (3.9), 
290 (4.7) 
ete Ory ie er ce eee es ae 111.10 | If (w) 208.5d UB chars och] Wee ROR eb Geers eal leekamtereierne | Beers) 
A*' 262 (4.08) 
C),HisNO3. See p2151..... 209.25 | wh nd (al) 14 340 a | yma | eto | ep hee | Roseman s: B27?, 233 
A*'235 (4.36), 
255sh (4.08), 
283 (4.07) 
Se HE ee oe, eRe oe 111.10 |nd (lig) 22" GI, “sno ticital speie fl aeneeeee HPAP Felice ki linetan. tte. C50; 
245 (3.68) 7830 
CyH,3NO,. See p2151...... 167.21 |cr (al) C250 Bee OR Been eteate Vecaee ea Oss B22?, 21 
240 sh (3.70), 
276 (4.29) 
CyH,3NO,. See p2152'..... 167.21 |cr (eth-lig or 789 WON icctcrmeie [estes ow . |peth s* B22?, 18 
peth) 
CoH;3NO,. See p2152'..... 167.21 |rh (al) 1728 ee 290 ee rene ob elton aes i wave See [ane | OS'S B22?, 22 
dil ac, alk i 
C,Hj3NO;. See p2152'..... 167.21 |cr (dil al) LIGETI a cecmcaiivescws s ltaaas tee . |ehlv B22?, 20 
BOO CCR e, eine Ete on 155.11 Jer (w) 295d Re MAPATET 8 Ill aceite cvuted aycneruta. trons ates | Bre 25 
C,2H,,NO,. See p2156! .... |239.27 |lond (dil al) T3G6=7ig Malte Me Waco ecowis |Sistevararatens, chl, aas B22?,94 
A*'221 (4.44), lig 6 
273 (4.22) 
C14H,,NO,4. See p2156' .... | 267.33 |cr(dilal) 4°" 4O SSSR ete alll e moms [Sia siiens Ons IS I eta ay leiate lave all henerterets eee C52, 
275 (4.2), 3866 
C,2H,;NO,. See p2156' ... . |253.26 |nd 22! 237 124 —SOM Pearce sec l|lscamagisemece: [eins aes it FS Perel axe | seer | COL: B22?,278 
(4.33), 270 ligi 
(3.88), 308 
(4.04) 
1-Azacyclopentane. Tetra- PAS As 1714) oe eae 88.5-97°° |0.85202? |1.44312° | ao] s | s chls B207, 3 
hydropyrrole. Tetra- 196 (3.3) 
methylenimine. 
CagH,,N. See p2160........ M2723 A lyasers siscsaate coyetota: lors eralaua ace 1S 4257523) 0581622. © I1143:7322 Rom vSeileia saline. [tie of OS'S B207, 4 
C,H,.N. See p2160........ 6.9 fede IF EP ee Peron eee aoe 173.5- 0.82773° |1.44907° | s | co OS 00 B207, 65 
Wi é 
67'8 
CoH ioCINO. See p2160..... 147-61 eseeains sone 44-6 HPAES eS =k ie eee tete a | oie eens) (eae) eee Rem Dei aA C51, 
1171 
CoH,3N. See p2160........ DOTS Wheiacaisis teers sonal te entre pecaie 967°° 0: 799422 1142522 Witcoa) Wi Villian |)< stellate tere B207, 55 
CoHi3N. See p2160........ 99.18 lnemersbe ton ett tenet 11'5=77769%|0:829720) 1111432522 |v iv. Iv! Ilecelicce |aemeneties B20, 102 
C.H,3N. See p2160........ QOS hte sc atabietete atl S Monbenias 106— 198205701 |1),42992208 | cara mean oct lat i||siereill atanenereneteneye B207, 60 
6.7769 
C,H, ,N. See p2160........ BSEUSal ete erspebeneByscseeyaillsesestevsrora SIE Se8s 0.818820 111/-42472° 4] 10: ial eS tye lisp ele ll ale etece eee B207,4 
see Pyrrolidone 
C,oH,3N. See p2160........ E4722 235/22 60'(4.2.7)i i erie inter 119- TO2Z60 ZED eS 81320 Ales cell ceed Salil area ete etl erajeterst oes ots C53, 
20.5? 1338 
110-6° 
see Proline 
y-Butyrolactam. 2-Oxopyr- 85.11 | cr (peth) 24.6 250.5742 |1.1202° | 1.48063° 2 B212, 213 
rolidine. 133° chlv 
.| N-Methyl-y-valerolactam. ..} 113.16 ].............].....-5- BN See eeu cree 12465022 i] era reren|| feo Peres oe-ei|| evel aiercraraye B21, 239 
CoH,,NO. See p2169 87.522 
H,,NO. See p2169....... 113.16 | If (bz) 65-7 PA Fl Peretti hel hoe fee Vie wal Msialers) |v Secevtelste ees B21, 242 
GAH NO; Sscep2 1698 aed 99.13 | AMe°# 205 -23 202s 12026039) |) 1.468422) }) (v) | oe mse S| cy. |/ OS'S B217, 213 
(3.46) 845'* 
Dihydropyrrole............ GOST ME we vecarerstete ses (srontesracte QO S152 010290977208 111466422 || 's) ||| Sor i comi eSp ill spac | els inurl nese B20, 67 
.| see Propanal, 2-oxo-* 
see Propanoic acid, 2-oxo-* 
see Propanoic acid, 2-oxo-, 
nitrile 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula | Mol. form, oes Density Ref. 
specific rotation other 
and A,,,, (log &) | sen 
Quaterpheny! 
Qq1)|0,0’-Quaterphenyl. . | 0,0°-Diphenylbiphenyl. ..... 306.41 | pr(al) A™* 118-9 420)... WWastsetitin ates e eciaee i 56 | s | s | s |MeOH6 |BS5?,669 
203.5 (4.73), chl v 
227 (4.50), aas 
248 sh (4.35) : 
Q q2| p,p'-Quaterphenyl | Tetraphenyl.........---.-- 306.41 | If (bz) A™* 320 AQQ1S aati craperarttarah |iisteretereveters i i i |...»:]) SMiliehia : B57, 669 
206.5 (4.82), aas 
294 (4.64) PhNO,s 
—|Quercitin......... see Flavone, 3,3’,4’,5,7- 
pentahydroxy- 
—| Quercitol......... see 1,2,3,4,5-Cyclohexane- 
pentol* 
q3| Quercitrin........ Quercetin 3-rhamnoside. 448 39 ipayendorpl, | US2—S) 7 [samuel sreeteer sy lly erent sites i | ssolenniaese B31,75 
C21H200;;. ( +2w, dil al) (hyd) i MeOH s 
[o]s73 — 73.5 250-2 AcOEti 
(al,c = 4) (anh) alk s (ye) 
A*' 258 (4.30), 
350 (4.18) 
q4| Quillaicacid ...... Quillaja sapogenin. 486.70 | nd (dil al) FOG 6 Ward Aettr coll oreisata apse oca a sen a i s | s | Si acePyaaes B107, 737 
C3oH,.0;. [a]2° + 56.1 
(Py, c = 2.9) 
q5| Quinacrine, Atebrine. 508.90 | yesh nd (w), DAR—SOd) iIis-a-cieceetenall ates eite ll lave-acateeecs 87.8 i i i |MeOHs_ |C28,2126 
dihydrochloride C,3H3 9CIN;O. 2HCI. 2H,0 ye cr pw v" 
(dl) Aw PH=5.5 343 
(3.7), 424 
(3.9), 444 
(3.9) 
—|Quinaldine........ see Quinoline, 2-methyl- 
—|Quinaldinic acid . . . | see 2~Quinolinecarboxylic 
acid 
—|Quinalizarin ...... see 9,10-Anthraquinone, 
1,2,5,8-tetrahydroxy- 
q6|Quinamine........ GH TNs Ose eee ee 312.42 |pr (bz), nd 185=6)07 oll Pe accceeeallltoanin age lieeteraever i |v’ | s: | steve igs: B27?, 667 
(80 % al) (172) 
(aJi*® +93 (chl, 
c =2), [a]b> 
+105 (al, 
c =2) A" 245 
(4.0), 299 (3.4) 
2 q7|Quinazoline....... 1 ,3-Benzodiazine. Benzo(a)- | 130.15 |ye pl (peth) 48: 0-8:55 [240 Sete ee om, | patie vjis]s |s ]|s Joosv B23, 175 
pyrimidine. AS’ 218 (4.64), 117- 
259 (3.43), 200: 
267 (3.45), 
303 (3.29), 
312 (3.32) 
q8 |—,3,4-dihydro-4- Quinazolinone. 146.15 |nd (dil aa) 216-8 360 | bosc5 tern oe een "|S" | caterers |leceel siege B24, 143 
oxo- CsgH,.N.0. See q7 
q9 |—,3,4-dihydro-2-  |C,,H,,N,.Seeq7.......... 208.27 | If (dil al) 142». | b4uteo|| RRA eee cee [tl ee alee chlv B23, 239 
phenyl- aav 
q10 |—,3,4-dihydro-3- Orexin. Phenzoline. Cedra- |208.27 |pl (eth-lig) 96 d 1.290) Wereeeee i |v |v |...] v |chl,CS,v |B23?7, 155 
phenyl- rine. C,4H,.N2.Seeq7 
qll paeaceee bree Gy AigNa See G7 cuscran se 208.27) ||\pl'(alsAcOEt) 1166-7 9) |g aemtel| acinar te aati i. | Vo | Mee es [ea [ene B23, 239 
phenyl- 
ql2|—.2,4-dihydroxy- |CsH,N,O,.Seeq7......... 252.15 |ye gr pr (aa) 274 Sq) Wedgie dia.cne4] Seve: | nee st] 6 | dé)... | Omens B24', 344 
6,8-dinitro- aas" 
Qq13 |—,2,4-dioxo- 2,4-Quinazolinedione. 162.75: ind (wial) if(aa)i356(cor) Ic. 7... scileeewe saa Laoneeeee &* 1-6. Oo laes 13. oe B24’, 197 
1,2,3,4-tetra- Benzoyleneurea. CsH,N,O,. A" 217 (4.63), 
hydro- Seeq7 310 (3.56) 
Qq14|Quinhydrone...... Benzoquinhydrone......... 218.21 |red brnd 171 sub 1.4017 °0 iciercrenent S®e}cVa levee lies. «. |oete Gabe B7?, 572 
Aw pH =2.5 5 lig, 
440 (2.95) i 
—|Quinic acid ....... see Cyclohexanecarboxylic a 
acid, 1,3,4,5-tetra- 
hydroxy-* 
q15] Quinicine......... Quinotoxin. C,>H,4N,0, .. .|324.43 |red ye amor Ca60- fe Acdsee lve evens pearereein Or |oVe al eviil ca | reel kata B25?, 20 
[alb? +44.1 
(chl) 4256, 
344 
q16|—,oxalate(d) ..... (CyoH24N202)2.H2C,0,4.9H,0. pECPOwychl), (|'149" | ea caxll eee. | oe eee Sle Wee | fs 5 § ...[ehlyv B25, 39 
See qi5 901.03 | nd (al), {a} 45 ‘ 
+19.5 (al-chl) 
ie (+9.5(w)) 
q17| Quinidine......... Czo0H24N20. 324.43 | cr(+2.5w, RTA=Si 9 rcvcrnrerageeeeet | atest ovceeroee: | rede renee are 6 | 8 | & |...) 08) [ebb B23?, 414 
dil al) cr (anh) pethi 
(+1 al, al) MeOH 6 
[a]p° +230 
(chl,c = 1.8) 
+262 (al, 
c= 1) {MeOH 
230 (4.53), 
280 (3.54), 
: 336 (3.69) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-480 


ql8 


ql9 


q20 


q2 


Q q22 


q23 


Q q24 


q25 


Q q26 


q27 


Q q28 


q29 


q30 


q3 


2 q32 


Name Synonyms and Formula 
Quinidine 
—,hydrate........ Conquinine. 369.47 
C20H24N20,.24H,0. 
Seeqi7 
—,bisulfate....... 
Seeqi7 
—,hydrochloride . . | C2)>H24N,0,. HCl. H,0. 378.91 
Seeql7 
—,sulfate(d)...... (C.9H24N202)2.H,SO,.2H,0. 
See ql7 782.97 
Quinine 32.)723...,. C29H24N20,.3H,0 378.47 
—,bisulfate....... C20H24N202.H2SO,.7H20. | 548.62 
See q22 
—,o-ethyl C,3H23N20,. See q22 396.49 
carbonate 
—,formate .-..... Quinoform. 370.45 
C.0H24N,0,. HCOOH. 
See q22 
—,hydrobromide. . |C,,9H24N2,0,. HBr. H,0. 423.36 
See q22 
—,hydrochloride . . |C29H24N2O,2.HCI. See q22. . | 360.89 
—,hydrochloride |C,)9H2,N,0,.HCI.2H,0. 396.92 
hydrate See q22 
:—,2-hydroxy- Quinine salicylate. 480.55 
benzoate C.19H24N20,.C;H,O;.H,0 
See q22 
—.,pentanoate..... Quinine valerate. 444.58 
C.0H24N202.CH3(CH2);COOH. H, 
See q22 
—,sulfate......... 2(C29H24N202). H2SO,. 746.93 
See q22 
—,sulfate dihydrate |2(C2>H24N.0,). H,SO,.2H,0. 
See q22 782.97 
—|Quininic acid...... see 4-Quinolinecarboxylic 
acid, 6-methoxy- 
(Cryale BN RO ie ceeiinerat Sacre 322.41 


q33|Quininone........ 


—|Quinitol.......... 
—|Quinizarin........ 


q34|Quinoline......... 


q35|—,hydrochloride . . 


q36|—,hydrogen sulfate | Quinolinium bisulfate. 

C,H,N. H,SO,. See q34 
C,,H,0N20. See q34 
C,,H,oN20. See q34 


Q q37|—,3-acetamido- ... 
q38|—,4-acetamido- ... 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


specific rotation 


cr (dil al) 


Color, 
crystalline 
form, 


and A,,,, (log «) 


Cr0H24N202.H2SO,4.4H,0. | 494.57 | pr, nd(w)firin |........ 


see 1,4-Cyclohexanediol* 

see 9,10-Anthraquinone, 
1,4-dihydroxy-* 

1-Benzazine*. Benzo[b]- 


pyridine. 


Quinolinium chloride. 
C,H,N. HCl. See q34 


129.16 


165.63 


227.24 


186.22 
186.22 


pr, nd (w) 


cr (+3w, eth), 


sol, [a]p + 184 
(chl) 

pr (w), [a]5° 
+200 (w, 
Ca) 


sol fir bl, 

[o]%° +212 (al) 

57 (hyd) 
177 
(anh) 


nd ( +3w, al) 
rhnd (abs al) 
[aJb° — 145.2 
(al), [a] 5” 
—117(chl, 
c= LAS 
347.5 (3.74) 

pr(+w, w) 
pr (+5w, al) 
(a]b> + 168.4 
(w) 


nd (w), 95 (91) 
cr (dil al) 
nd, [a]2° — 144.2 149-50 
(wac—n)) (anh) 
126 
(+1w) 


silkyefflornd |ca.200 


A” 332 (3.70) softens 
at 152 
silky efflornd | 158-60 


(w), [o]5° — 145 (anh) 
(al) J-0.02NHCI 


249 (4.5), 
310 (3.6), 

345 (3.7) 
silkyeffornd | 156-90 
(w), [a] 5° (120) 

— 149.8 (w, 
C= 1.3) 
278 (3.40), 
331 (3.51) 
wh pr (al) 195 
cr (+2w, w) 
wh ca. 95 
oO. 
silky nd (w) Zod2 
silky nd (w) 205 
[a]i® —220 
(0.5N HCl) 
A” 274 
nd, If (eth) 108 
[a]?° + 75.5 (rapid 
(ale—2) htng) 


101 
(slow 
htng) 


A” 275 (3.51), 


299 (3.46), 
312 (3.52) 
pr (+4w, w) 94 (hyd) 
A” 233 (4.5), 134.5 
312 (3.9) (anh) 
cr (al, aa) 1644.5 


cr (w) 166-7 
nd(w +1) 176 (anh) 
A*' 227 (4.65), 
299 (3.98), 


314 (3.85) 


C-481 


fr —15.6 |238.0576° 


other 
solvents 


chls 


Py, 


MeOH v 


chls 
pethi 


.|chls 


.|chlv 


.|chls 


CCl, 


.|chlv 


.{chl, 


alks 


.|chlv 


.|chl, 
glycerol v 


chl v 
pethi 


Ref. 


B237, 414 


M, 887 


M, 887 


B23?, 415 


B23', 166 


B23, 522 


B23?, 424 


B23', 169 


B23', 168 


M, 891 


B23, 168 


B23, 526 


M, 892 


B23, 522 


B23, 522 


B25?, 23 


B20?, 222 


B207, 226 


B207, 226 


B22?, 352 
B22, 445 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color. 
crystalline SD 
No. Synonyms and Formula form, — Ref. 
specific rotation 
mateo cole] te 
q39|—,S-acetamido- ... |C,,HioN20. See q34....... mello yedCll WR dkaaSaeeal abcons cal pocccrc B22?, 353 
q40|—, ..» ]Cy,HioN20. See q34......- CEC} ELI Mnseeeoea| Mroeecnnlbacape ae B22?, 355 
q41 |—,7-acetamido- .. . |C,,HioN20. Seeq34....... ; Kal abeaey al MERA AD So ater B22, 356 
42 |—,8-acetamido- .. . |C,,H,oN20. See q34....... De TIE Cal) pee ee (LOS: pee Istrctecarecorst lars'ese. colors, [iol ielniececese) | sie B22', 640 
Q q43 |—,2-amimo-....... a-Quinolylamine. C,H,N;. 19 |If (w) A994! (Sie RUB ee cacctos lestanenre B22?, 350 
See q34 219 (4.60), 
314 (3.70) 
q44 B-Quinolylamine. C,H,N;. FAS) rin (weit alye 5 [94 Fl iicinss ills were x ara n [ierelsiareanieys B22?, 352 
See q34 
q45 |—,—{unstable GSH Nj. Seeq3420.0... 50 AWDiimeler (toes C044 cul. wept aciliecteosiaet | oacisnwrs B22?, 352 
Aos%al 242 
(4.48), 350 
(3.60) 
q46 |—,4-amino-....... y-Quinolylamine. 19 Ind(w+1), {70 (hyd) 1802-3) |... 2... Je. els B22?, 353 
C,H,N,. H,0. See q34 nd (dil al, bz) 
A*'233 (4.28), 
320 (4.01) 
Q q47 |—,5-amino-....... 5-Quinolylamine. C,H,N;. 19 lyend(al),If j110 | B1Osub |........]........ arta B22?, 353 
See q34 (eth) 4*'252 igi 
(4.42), 352 
(3.46) 
48 |—,6-amino-....... 6-Quinolylamine. C,H,N;. 19 lor(w+2),pr [114 (anh) |187** fw. we Jee ee eee B22?, 355 
See q34 (eth) A"! 245 
(4.61), 285 
(3.64), 355 
(3.65) 
q49 |—,7-amimo-....... 7-Quinolylamine. C,H,N;. : nd (+1w) SG boieieesotstens Neos tosrareiStarat oressts statere lictete B22?, 355 
See q34 A*' 246 (4.63), 
285 (3.70), 
354 (3.68) 
q50 |—,8-amimo-....... 8-Quinolylamine. C,H,N,. .19 |pa yend (sub), [by A Lh | ese aioa Reker. B22?, 356 
See q34 cr (al, lig) A" 
250 (4.44), 
340 (3.48) 
q51 BAY TX: ke emeretore 19s ind Qwitl)irh 1303-4. © Lewes l cscs dismedlse necro B22', 653 
(al) 
q52 }_, . See q34......... SES higr nd (WZ) NBS beiicera aah | oan soteredoral | cortical Pre 1 B22, 501 
q53 BAY 72: KC Sa AS ind (bz) NAS i oracacct | oie oleseretevant sternterenta a B22', 653 
q54 See as4 sone on i brprceth; dil. (124° lor ssend |s cee ccicter latermeishare i ae 'B22?, 417 
al) °° 260 
(4.7), 345 
(3.5) 
nq55 CyoHioN20. See q34....... >. - es ~) | 7 Gal moans MNP rr mere Mee) (occ B22?, 413 
q56 |, 2-Aminolepidine. ai cr pwibz) 1133)” 8200 ele ee eee Lee B22?, 364 
CyoH0N2. See q34 
q57 |—.. 3-Aminoquinaldine. y 5) 1278788 Shi es cose eee i cote 1B22?, 359 
CyoHoN2. See q34 
2q58 |—,4 4-Aminoquinaldine. : igh IGS SBF te este rarach antes 3 i B22, 359 
CyoH1oN2. See q34 
q59 5-Aminoquinaldine. 21) grah plornd ~ [117-8 {Esacaee dlls ouccctee [clereen ar sits i B22?, 360 
CyoH oN. See q34 
60 |, CroHoN2. See q34......... wb VeCR MA (Wor TAS 2 Piceics.c.c ct Iunstesarelure oo |cleverarsrsiets B22, 456 
61 6-Aminoquinaldine. f Q i Pe aad ACTS Sn Heer Sl Bes sets B22?, 361 
62 |—,6-amimo-4- = 6-Aminolepidine. =——[158.21 nd(w) = |169-70 J........ fee fee ee eee B22, 455 
CoH 0N2. See q34 
963 '7-Aminoquinaldine. ele md(wtt) | |148 (anh))|.0.2.. 01 [sce eels [noneaner ae Bat i B22?, 363 
CyoHioN2. See q34 
64 |—,7-amimo-8- = |C, 9H N2. See q34......... |158.21 pr(dilal) § |129 (304 °&#|........ |........ B22, 456 
2q65 8-Aminoquinaldine. = = —S|158.21 Ipr(lig) = 8 [S7-8 = |........ hace cece [eceeccee i 
. CoH oN. See q34 5045 
q65* |—,8-amino-6- = (CoH oN2. Seeq34......... |158.21 md = [73  |pub  |........ ]|......-. 1B22?, 365 
966 |—,2-bromo-....... |C,HgBrN. See q34......... mad (al) anes 8 MAS) ee” NE carrwtctere, [ices cceatees eames B20, 362 
277 (3.53), 
319 (3.62) ; 
q67 |—,3-bromo-....... (See asa cnn. cate 06 fyeoil2?°*"" 113-5 74-6... d Heed Bee Pde Beod oo. B20, 363 


279 (3.53), 
323 (3.51) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-482 


No. 


q69 


2q70 


q7l 


q72 


q73 
q74 
q75 
q76 
Qq77 


q78 


q79 
q80 


Q 81 


q82 


q83 


q84 


2 q85 


q86 


Qq87 


2.488 


Q q89 
Q q90 
q91 
q92 
q93 
q94 
q95 


q96 


q97 


q98 


Name 


Quinoline 


—,5-bromo-....... 


—,6-bromo-....... 


—,8-bromo-....... 


—,3-bromo-2- 
hydroxy- 
—,4-bromo-2- 
hydroxy- 
—,5-bromo-2- 
hydroxy- 
—,5-bromo-6- 
hydroxy- 
—~,5-bromo-8- 
hydroxy- 
—,6-bromo-2- 
hydroxy- 


—,7-bromo-2- 
hydroxy- 

—,8-bromo-5- 
hydroxy- 

—,2-chloro-....... 


—,3-chloro-....... 


—,5-chloro-....... 


—,6-chloro-....... 


—,7-chloro-....... 


—,8-chloro-....... 


—,7-chloro-4- 
hydroxy- 


—,5-chloro-8- 
hydroxy-7-iodo- 
—,2-chloro-4- 
methyl- 
—,2-chloro-6- 
methyl- 
—,2-chloro-8- 
methyl- 
—,3-chloro-2- 
methyl- 
—,3-chloro-4- 
methyl- 
—,3-chloro-6- 
methyl- 
—,4-chloro-2- 
methyl- 


—,6-chloro-2- 
methyl- 

—,6-chloro-4- 
methyl- 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt. 


C,H.BrN. See q34......... 


CoH,.BrN. See q34 


CyH.BrN. See q34......... 


B-Bromocarbostyril. 
CyH.BrNO. See q34 
y-Bromocarbostyril. 
C,H.BrNO. See q34 
5-Bromocarbostyril. 
C,oH.BrNO. See q34 
CyH.BrNO. See q34 


C,H,.BrNO. See q34 


C,H,.BrNO. See q34 


7-Bromocarbostyril. 
C,H.BrNO. See q34 
CyH,BrNO. See q34 


C,H.CIN. See q34 


Vioform. 
C,H;CIINO. See q34 

2-Chlorolepidine. 
C,oHsCIN. See q34 

C,oHgCIN. See q34 


C,oHgCIN. See q34........ 
3-Chloroquinaldine. 

C,oHgCIN. See q34 
3-Chlorolepidine. 

Ci oHgCIN. See q34 
CyioHgCIN. See q34........ 
4-Chloroquinaldine. 

C,oHgCIN. See q34 


5-Chloroquinaldine. 
C,oHgCIN. See q34 

6-Chlorolepidine. 
Cy,oHsCIN. See q34 


Color, 
crystalline 
form, MD: 

specific rotation c 

and A... (log e) 

nd 41°%*!293 | 52 (48) 
(3.70), 317 
(3.46) 

410% 01273 24 
(3.58), 320 
(3.53) 

nd 4!°%*!269 | 34(52) 
(3.61), 320 
(3.58) 

Ai0%st291 < -10 
(3.70), 315 (80) 
(3.46) 

pr (al) 253 

nd (al) 266-7 

nd (al) 300 

nd (dil al) 186 

nd (al), nd or lf | 124 
(sub) 

ye nd (al) 269 

nd (aa), pl(al) | 228 

nd (al) 190d 

nd (aq al) 38 
qro %al 282 
(3.52), 318 
(3.66) 

ys crete esl eee 
283 (3.48), 

323 (3.55) 

cr A!0% 91289 | 34-5 
(3.69), 316 
(3.45) 

cr(al) 410%™! 1.45 
292 (3.66), 

317 (3.50) 

pr (eth), nd (al) | 44-5 
qe Kal 276 
(3.56), 319 
(3.54) 

nd or pr 31-2 
qo Kal 279 
(3.55), 319 
(3.56) 

410% 91992 fr. —20 
(3.65), 315 
(3.47) 

nd (al-w) 4%! | 276-80 
246 (4.28), 

290 (3.37), 
320 (4.01), 
333 (4.08) 

ye brnd (al, aa) | 178-9 
As" 326 (3.41) 

nd (dil al) 59 

nd (dil al) 112 (116) 

nd (eth) 61 

nd (dil al) 71-2 

nd (dil al) 55 

nd (dil MeOH) | 85.5 

nd (+1w) 42-3 

(hyd) 
25-6 
(anh) 
Ifornd (dilal) |91 
nd (al) 71-2 
(65-6) 


28075° 
105-712 


265-675? 
153-4? 


255743 
14115 


261744 
130'5 


256-77%° 


262-476° 


267-8 


288-976° 


1.246435 


1.21583® |1.61083% | 6 


1.28343* |1.6408}*:9 s 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-483 


b.p. D 
fe fm] = toate 


én 


Solubility 


other 
solvents 


.| acs 
S5)]ssreeil ba vors acs 
Swilisto ects acy 

hoes | eres acs 

Pomc eed Cul WS hse ce 

orto cdl (acre dilac 6 

Bey eee v |chlv 
s chl, 

ac; 
alk s 
s chls 

Br tee chls 
Vv s | ligs 
Vv dilHCls 
v}v{ ov {chlv 
v]|v{ ov {chlv 

aas" 
v chlv 
Vv v |chlv 
v v |chlv 
7 aes SR er eee oa 
orl Pra ome HCly 

sopileicks MeOH s 

Ss s | chl, 
CS,s 
yal We allem cece ce 
v | vlv joosv 


B207, 235 
B20, 364 
B20, 365 
B207, 235 


B21, 80 
B21, 80 
B21, 80 
B21', 221 
B21', 222 


B21, 80 


B21, 80 
B21, 85 


B202, 233 
B202, 234 
B20?, 234 


B20, 360 


B20?, 234 
B20?, 234 


B207, 234 


C44, 
2572 


B217, 58 

B20?, 245 
B20', 151 
B20, 152 
B20, 392 

B20', 150 
B20", 246 


B20, 241 


B207, 242 


B20?, 245 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline | aa 
Mol. f te Densit 
No. Name Synonyms and Formula orm, °C y 
wt. | specific rotation other 
and A,,,, (log «) solvents 
Quinoline 
q99| —,7-chloro-2- 7-Chloroquinaldine. Ay7i7-65)ind (eth), CE (IG) | ocO OR | 87 9) |\aiaveetsteie || ier lose islets nei [inner B20?, 242 
methyl- CioHaCIN. See q34 F 
q100 | —,8-chloro-5- CyioHsgCIN. See q34........ 177.65 |nd (w) POM (9 Weasdadealic sonopcdl ooorrce s Vv B20?, 246 
methyl- 
q101 | —,8(chloro- CyoHsCIN. See q34......-- 177.65 |ndorpl(peth) [56 =—s few. eee [eee neces fore eeeee[oee fons B20, 402 
methy!)- 
q102|—,decahydro-(cis) .|C,H,,N. Seeq34 ........-- 13924 Wareraratreete ices —40 rats 4 4 i 6] s B207, 73 
ql03|—,—(trans,d)..... GyHyN.Seeq34 <2... -55 139.24 |[o]25+4.8(al, 175 2OO=2 NF tl erereversxcee || istomteartets 56 ]s B20', 35 
c =3-4) 
q104|—,—{trans, dl)... ..| CoH17N. See q34 .......... 139.24 | pr (lig, sub) 48 s' |v B20?, 72 
ql05|—,—(trans,!)..... CoHyN. Seeq34 ......5... 139.24 |[aJ25 —4.5(al, |74-5 200-1 |......--]........ O fase ece | ee |e ore] eae B20', 35 
c =3-7) 
Q q106|—,5,7-dibromo-8- |C,H;,Br,NO. Seeq34....... 302:96'|nd (al): Ae=!328° 196) sb a) Sea || ci ieistents i s B21?, 58 
hydroxy- (3.47) 
q107|—,6,8-dibromo-2- | 6,8-Dibromocarbostyril. 302.96 |nd (dil al) 2] DO Pitan o.t ren tector icy Foire, 3%) 0.0 ve B21, 81 
hydroxy- C,H,Br,NO. See q34 
q108 |—,2,3-dichloro-.... |CysH;sCl,N. See q34 ........ 198.05 | (dil al) 1LOG=S° eee fate ate re ees olin artnacatene i v B20, 361 
q109|—,2,4-dichloro-....|C H;CI,N. Seeq34........ 198.05 |nd (dil al) GTB PI ZBOE2 TP cir cvere tere lle. aroun i v B207, 234 
ql10|—.2,6-dichloro-....|C,H;CI,N. Seeq34........ 198.05 |nd (eth) PSG: 9 Winey crete eeetere se ccrs || tascte oteceane is B20, 361 
(161.5) 
ql11|—,2,7-dichloro-....|CjH;CI,N. See q34 ........ 198.05 |nd (al) 1206" eal eeee Mire eno enka 6] s B20?, 234 
ql12|—,3,4-dichloro-....|CjH;Cl,N. See q34 ........ 198.05 ||(skellysolve B): 169-70. [swiss cect aeersteces) | scieisie crore s oer: 
570 
ql13|—.4,5-dichloro-.. ..|CjHsCl,N. See q34........ LOBOS Ne aero nickels ces WY ee DT: SMe Pe erry, se erotics ci yo s Am 68, 
113 
q114|—.4,6-dichloro-....|CjHsCI,N. See q34........ 198.05 |(peth) NA Wicket eres tl eraracs ais tat. IN ssicnersraterans s Am68, 
1277 
Q q115|—,4,7-dichloro-....|C sH;Cl,N. See q34........ 198.05 |cr (MeOH), Xe | Co nee Mr ed ess Am 68, 
nd(80 % al) 1206 
Ac"! 279 (3.68), 
310 (3.46), 
324 (3.52) 
q116|—,4,8-dichloro-....|CjHsCI,N. Seeq34........ 19805) ee w-sihie ss oe ete Tek Frege Meera Gral Pramciciac © ey 8 Am 68, 
1277 
ql17|—,5,6-dichloro-....|C,H;Cl,N. Seeq34........ 198.05 |nd (al) SS PU RR aR lls s.0:¢ x mipre | atalereaisrste oly B20, 361 
ql18|—,5,7-dichloro-....|CjHsCl,N. Seeq34........ 198.05 |nd (al) Ih Wy J oun ears pene as, Seal I reesei cp 56 |s B20, 362 
q119|—,5,8-dichloro-....|C,H;Cl,N. Seeq34........ 198.05 ind (al); pl(eth) [97-8 ss [sub Pee lecc cree Meee s B20, 362 
Q q120|—,6,8-dichloro-....|CoHsCI,N. Seeq34........ 198.05 |nd (al) 104-5) Vi Piheresteeielll oo cre Stateralillatetetatevaress OO Ep B20, 362 
q121|—,7,8-dichloro-.... |Cj,H;Cl,N. See q34........ 198.05 Ind Pe me ol ina cocut (eerie sal] Cao ne ee s Prak 48, 
279 
Q q122|—,5,7-dichloro-8- {C,H ;Cl,NO. See q34....... 214.05 |nd (al) 183 OR Sa vice line vaca o Hlsaistaeenie tes 6 B21?, 58 
hydroxy- 
—|—,8(3-diethyl- see Antimalarine 
aminopropyl- 
amino-6- 
methoxy- 
© q123 |—,1,2-dihydro-1- N-Methyl-2(1H)-quinolone. |159.19 |nd (lig) 74 BATA NT ssi cceean lecerennrerenae 5|s B21', 297 
methyl-2-0xo- N-Methylcarbostyril. A” 228 (4.53), 
N-Methyl-o-aminocinnamic 245 (4.01), 
acid lactam. 272 (3.84), 
325 (3.81) 
2 q124 |—,5,7-diiodo-8- Diodoquin. Embequin. 396.96 |yesh nd (aa, 7 Oe Uicccacirach ae) Meera Moyo on d |v 1B21?, 58 
hydroxy- Floraquin. C,H;I1,NO. xyl) (200- 
See q34 15d) 
q125 |—,5,8-diiodo-6- CoHsI,NO. See q34........ 396.96 lyesh 19110 Pa | i |v B21?, 54 
hydroxy- 
q126 |—,2,3-dimethyl- . . . |3-Methylquinaldine. 157.22 lye rh (eth) 68-9" 126179 11013) eee i |v B20, 406 
C,,H,,N. See q34 . 
2 q127 |—.2,4-dimethyl- .. . |4-Methylquinaldine. PSTD nec cartt ere aiell seamen 6 |v B20, 407 
C,,H,,N. See q34 ’ 
Q q128 |—,2,6-dimethyl- . . . |}6-Methylquinaldine. 157.22 |rh pr (eth) OE | 266257 Se FE | cee o* | 6 B20, 408 
C,,H,,N. See q34 AMcOH 240 
(4.5), 310 
(3.5), 320 
(3.5), 330 
(3.6) 
2.q129 |—,2,8-dimethyl- .. . |o-Toluquinaldine. 157.224 \ seme ce 27 6 |v B20", 154 
; C,,H,,N. See q34 
q130 |—,3,4-dimethyl- . . . 3-Methyllepidine. 157.22 {cr (eth) 73-4 1290787" |. ee | i s B20, 410 
C,,H,,N. See q34 
q131 |—,5,8-dimethyl- ... |C,,H,,N. See q34.......... 157.22 |nd 4-5 =: 1265736 Ss H.7024 sd 5 |s B20, 411 
q132 |—,6,8-dimethyI- . . . | 8-Cytisolidine. NS 722 Frere tare ac call cislite 6's) one Shs B20, 411 
GSBRNeSe¢qse sg Pees “al Mire lage tallinates || eee ‘ 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-484 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 3 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and 4,,,, (log ) 
Quinoline | 
q133| —,6(dimethyl- 6(Dimethylamino)- 186.26 | ye pr (aa, 
amino)-2- quinaldine. C,,H,4,N2. AcOEt) 
methyl- See q34 
q134| —,2,3-dimethyl- C,,H,,NO. See q34........ 173.22 | pr(w +1) 
4-hydroxy- Ac" 248 (4.29), 
288 (3.35), 
324 (4.03), 
337 (4.07) 
q135|—,2,4-dimethyl- C,,H,,NO. Seeq34........ 173.22 | pror pl (al) 
6-hydroxy- 
q136|—,2,4-dimethyl- C,,H,NO. See.q34........ 173.22 |nd (al) 
7-hydroxy- 
q137|—,2,4-dimethyl- C,,H,,NO. See q34........ 173.22 | pr (eth) A°” 246 
8-hydroxy- (4.70), 309 
(3.52) 
q138|—,2,6-dimethyI- C,,H,,NO. See q34........ 173.22 |nd(w +1) 
4-hydroxy- 
q139| —,2,8-dimethyl- C,,H,,NO. See q34........ 173.22 | lf or pl(w +1) 
4-hydroxy- 
q140| —,4,6-dimethyl- C,,H1,NO. See q34........ 173.22 | pr (al) 
2-hydroxy- 
q141|—,4,7-dimethyl- C,,H,,NO. See q34........ 173.22 | cr (aa) 
2-hydroxy- 
q142|—,4,8-dimethyl- C,,H;,;NO. See q34........ 173.22 | pl (aq aa) 
2-hydroxy- 
q143|—,6,8-dimethyl- C,,H,,;NO. Seeq34........ 173.22 | nd (al) 
2-hydroxy- 
q144| —,6,8-dimethyl- Cytisoline. 173.22 | pl(chl), cr (al) 
5-hydroxy- C,,H,,NO. See q34 
q145|—,3-ethyl-2- 3-Ethylcearbostyril. 173.22 | (dil HCl) 
hydroxy- C,,H,,NO. See q34 
q146|—,2-hydrazino-....| CSH,N3.Seeq34.......... 159.19 | (bz) 
q147|—,S-hydrazino-. ...| CJHoN;.Seeq34.......... 159.19 | yend (w) 
Qq148|—,2-hydroxy-..... o-Aminocinnamic acid 145.16 | pr (al, dil al 
lactam. Carbostyril. +1w), nd 
2-Quinolinol. «-Quinolone. (sub) A¥-PH=5-5 
CoH;NO. See q34 224 (4.43), 
245 (3.93), 
270 (3.82), 
324 (3.80) 
qi4S|—,3-hydroxy-..... 3-Quinolinol. 145.16 | cr (bz,to or 


q150| —,4-hydroxy- 


q151|—,5-hydroxy-..... 
q152 |—,6-hydroxy-..... 
q153 |—,7-hydroxy-..... 
Q q154|—,8-hydroxy-..... 
Qq155|—,—,sulfate...... 
q156 |—,—,sulfate 
monohydrate 
Q q157 |—,2-hydroxy-3- 
methyl- 
q158 |—,2-hydroxy-4- 
methyl- 
Q q159 |—,2-hydroxy-6- 
methyl- 


ql61 |—,—(high m.p.)... 
q162 |—,3-hydroxy-2- 
methyl-(low m.p.) 
2 q163 | —,4-hydroxy-2- 
methyl- 


CyH,NO. See q34 


Kynurine. 4-Quinolinol. 
4(1)-Quinolone. 
CyH,NO. See q34 


5-Quinolinol. 
CyH,NO. See q34 


6-Quinolinol. 
C,H,NO. See q34 


7-Quinolinol. 
C,H,NO. See q34 
8-Quinolinol. Quinophenol. 
Oxine. CsH,NO. See q34 


Chinosol. 
2(C,H;NO). H,SO, 
2(C,H,NO). H,SO,.H,0... 
3-Methylcarbostyril. 
C,oH,NO. See q34 
2-Hydroxylepidine. 
C,oH.NO. See q34 
6-Methylcarbostyril. 
C,oH,NO. See q34 
C,oH,NO. See q34......... 
3-Hydroxyquinaldine. 
C,oH,NO. See q34 
4-Hydroxyquinaldine. 
C,oH,NO. See q34 


dil al) 4*'272 
(3.49), 329 
(3.68) 

nd (w +3) 
A*"225 (4.3), 
315 (4.1), 
325 (4.1) 

nd (al), pl 
A"! 242 (4.75), 
323 (3.53) 

pr (alor eth) 
A" 227 (4.51), 
274 (3.45), 
331 (3.61) 

pr (al), nd 
(dil al-eth) 

nd (dil al) 
A"! 240 (4.60), 
308 (3.47) 

ye pw (w) 


145.16 


145.16 


145.16 


145.16 


145.16 


388.40 


406.42 lye pr (w-al) 


159.19 |yesh nd (dil al 
or ace) 
159.19 |nd(w) 


159.19 |nd (al) 


15919) 
159.19 


nd (aq ace) 
nd (al) 


159.19 |pr(w +2) 
2°"! 247 (4.14), 
285 (3.43), 
329 (4.06), 
317 (4.03) 


m.p. 
°C 


101 


319-20 


214 
218 


65 


279 (anh) 


260-1 
(anh) 


249-50 


220 


217-8 


210 (anh) 


177.5 
176-9 
234-5 
245 (223) 
237 


260d 
203-5 


232 


b.p. Densit 
“i [a 
319765 gel aepaeter. v 
Seti) iatenutaal Baaonoos 5" 
S6Odirs Beal eh 29k | tee went s 
Nee ie’ bres] Hee See s 
281 Sete bia [rare esecarevatl Vv 
sub 
SUDPONE Wits. cic a v 
BARDS ec ose a isis oeieaae Che 
Aelahalein eva A stexs erovereie vt 
Renae Eeocotra s 
HAM acN ell PePoiciaiaters froreaie idan s 
SOUR iqeutacrap.c! (ctor sce crere Vv 
a A Paes || cise rsisicie: «lve Poyeverelevece! |! eyere 6 
MRM S| oe ccayeys tev Vv 
Bae. a oer ae v 
SUD eral! 5 E56 iro Ls cotsiaistsrele v 
PSC CIAEICH RE coco soem Eee s 
BAG oe losobare vi 
SUD eh val eee Bisa: | sieoesersaigty 6 
> 360k Beall tote ivares, liaisons, hate 6 
SUD ew fe ees ss eee v 
266.675? |1.034709 v 
sub 
BoC Ol Een merrrdl Perce, oc s 
neice cie- 8 G25 Ge tO OD ooeaod 5" 
Avy VG Avigeaodel oeececady men s 
Ss SOQICOE evecare sioiete hotels vi 
27037 
DAO pees Ne Sisidhasezare: incor tenes ena lteter Vv 
se MMR leveiave sisvaraifisiee cusvessts vi 
Rested sa, || Sarees s s 
360 oo fetertiataiels: fisiercleie ieee Vv 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-485 


| | aaa 
other 
eth] ace solvents 
pethi 


lig 6" 


dilaci 


s |chl, 
acs 
chls 


lig 6 
pethi 


dil HCls 


chl 6 
tov’ 


peth 6 


chl s* 
ligi 
MeOH v 
chli 
ac, 
alks 


.jalkv 
chil s* 

i | s | v" |chlv" 

alk, acs 


B22?, 361 


B217, 68 


B217, 68 
B21, 116 


B21, 116 


B217, 68 


B21, 116 


B21’, 225 


B21', 225 
B21', 225 
B21", 225 
B21, 117 
B21, 115 
B22', 690 


B22, 565 
B21?, 51 


B21?, 52 


B21?, 53 


B21, 84 


B21, 85 


B21,91 


B21, 91 


B21, 92 

B21?, 56 
B21, 107 
B21?, 65 
B21', 65 


B21?, 59 
B21, 104 


B21, 104 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 
No. Name Synonyms and Formula form, 
specific rotation 
and A,,,, (log «) 
Quinoline 
ql64 |-.5-hydroxy-2- 5-Hydroxyquinaldine. pl (al) R6ST es Leones 
methyl- C,H NO. See q34 (233) 
q165 |—,5-hydroxy-6- IC, oH NO. Seeq34......... nd(alorsub) [230 ub 
methyl- 
q166 |-,5-hydroxy-8- Golo NO: Sel Ga4.cwwaccas ind (dil al or 62-3 fe 
methyl- sub) 
q167 |--,6-hydroxy-2- 6-Hydroxyquinaldine. (w) 213 04-576° 
methyl- C,oHoNO. See q34 18635 
q168 |—.6-hydroxy-4- 6-Hydroxylepidine. ind(wordilal) 2224 |........ 
methyl- C,.H ,NO. See q34 
q169 |—,6-hydroxy-8- IC op HoNO. See q34........- md(dilal) § (2000 8 }u.vn.itt 
methyl- 
q170 |,7-hydroxy-6- IC, oHaNO. See q34........- 407? 
methyl- 210"? 
sub 
Qq171 |—,8-hydroxy-2- 8-Hydroxyquinaldine. 677° 
methyl- C,,.HoNO. See q34 AS’ 246 (4.72), 145- 
309 (3.46) 6072-* 
sub 100 
Q q172 |—,8-hydroxy-4- 8-Hydroxylepidine. Ind (lig) A°%242 |141 = .w we eee 
methyl- C,oHoNO. See q34 (4.68), 319 
(3.52) 
q173 |—,8-hydroxy-5- CoH NO. See q34......... Ind (dil al) ub 100 
methyl- 
q174 |—,8-hydroxy-6- Cy oH gNO. See q34........- ind (chl or bz) ub 
methyl- 
q175 |~,8-hydroxy-7- CoH NO. Seeq34......... ind (dil al) ub 100 
methyl- 
Qq176 |—,8-hydroxy-5- IC,H_N20,. See q34........ indi(alyi™ Wy i245d Soe ene 
nitroso- 
q177 |—,4-hydroxy-2- Cy .H NO. Seeq34.........2. plorpr(al),nd |256-7 |........ 
phenyl- (aa) A"'257 
(4.55), 325 sh 
(4.06), 334 
(4.08) 
q178 |—,2-iodo- ........ CoH,IN. See q34 .......... nd (dilal)’ **.|52=3 9. eevee 0% 
ql79 |—,4-iodo- ........ CyHgIN. See q34 .......... nd or pr ub 
q180 |—,S-iodo- ........ CH, IN: See q34 ......ccese nd (al or eth) ub 
q181 |—,6-iodo- ........ CoHgIN. See q34........:. If (w), nd (sub) ub 
q182 |—,8-iodo- CoH GIN. Seeq34)-.......2: 1295.06 flond(al)  § |36 ‘J. .5t5t.. 
q183 |—-,4-methoxy-..... CypH NO. Seeq34.......,. 245 
1677° 
q1i84 |—,5-methoxy-..... CHONG Seeqs4ecaesw eam | 199.19) | eieasye a, .)ar ere eiarsierels 1282758 
2 q185 |—,6-methoxy-..... -Quinanisole. hyg If A” 223 26.5 3057*° 
C,oH NO. See q34 (4.51), 268 15334 
(3.47), 325 
(3.59) 
q186 |—,8-methoxy-..... o-Quinanisole. nd (peth) 2" 49-50 282° 
CioH NO. See q34 240 (4.6), 164'* 
360 (3.52) 
q187 |—,2-methoxy-6- C,o9HgN203. Seeq34....... nd (dil aa, bz 189-90 |........ 
nitro- or sub) 
q188 |—,.2-methoxy-8- C,9H,N.0;. See q34....... nd (dil al) 124-5" Sates 
nitro- 
q189 |—,6-methoxy-5- C,oH,N203. Seeq34....... cr (al) 104-5 |,.Pabdee as 
nitro- 
Q q190 |—,6-methoxy-8- C,oH,N203. Seeq34....... yesh nd (al) 159-60 Wee 
nitro- 
q191 |—,8-methoxy-5- CoH N20; . See q34 cscs. :: cr (al) UST.S.” [bie cee 
nitro- 
q192 |—,6-methoxy- Thalline. pr(peth oral), |42-3 283755 
1,2,3,4-tetra- C,oH,3NO. See q34 rh pym (w) 127-30! 
hydro- 
q193 |—,2-methyl- ...... Quinaldine. AM*# 230 (4.0), | —2 to — 1]247.67°° 
C,oHoN. See q34 270 (3.5), 182° 
300 (3.6), 
310 (3.5), 
320 (3.6) 
q194 |—,3-methyl- ...... B-Methylquinoline. pr Aves 16-7 259.6769 
C,oHoN. See q34 316 (3.83 oii 
Qq195 |—,4-methyl- ...... Lepidine. red na Ast a0 9-10 oa 
CioHoN. See q34 (3.68) 163%5 
q196 |—,5-methyl- ...... ana-Methylquinoline. PSEOLLURY 19 262.776° 


q197 |—,6-methyl- 


q198 |—,7-methyl- 


q199 |—,8-methyl- 


CyioHoN. See q34 
p-Toluquinoline. 
C,oH.N. See q34 
m-Toluquinoline. 
C,oHoN. See q34 
o-Toluquinoline. 
CioHoN. See q34 


(3.76) 


JO-2NHCI 378 ca. —22 |258.676° 


(3.85) 130'S 
ye ZO-2NHCI 39 257.6769 
316 (3.82) 14418 
ediapoash Le Rise Mt RS nt Mey 247.8769 
(3.76) 14334 


Density Np 


1.1665° 


1.154238 
1.0002°° 


1.05853° |1.6116?° 


1.06733° |1.61717° 


1.08623° |1.62067° 
1.08322° |1.6219?° 
1.06543° |1.61577° 
1.06093° |1.61507° 


1.07193° |1.6164?° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-486 


Solubility 
Ref. 
=| sf esos] | ans 
solvents 


B21, 111 


B21, 112 


B21, 113 
B21, 111 


B21, 106 


B21', 222 


B21',219 


B21, 82 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
Mol crystalline Solubility 
No. Name Synonyms and Formula we form, sagt b.p. Density Np Ref. 


wt. |snecificrotation| °C °C other 
and 4,,,, (log e) Ww eth] ace} bz solvents 
A ° ° 
Quinoline 
q200| —,2-methyl-5- 5-Nitroquinaldine. 188.20 | nd (dil al) 825 | nseivetaael westipentvte||ecertenatens OP Vial Mal ees li Scott eves ote eee B20?, 243 
nitro- CioHgN202. See q34 
q201| —,2-methyl-6- 6-Nitroquinaldine. 188.20 | cr 165: sal Aesguteaeeelllaevereryarstotes | in nwie elas Sues a SS 2 B207, 243 
nitro- ‘CioHsN202. See q34 (80 % MeOH)] (173-4) 
q202| —,2-methyl-8- 8-Nitroquinaldine. 188:20}|pa:yend (dil al) | \il377 Veli eroreneneset|| eratctedey ft oteil avetsyaverenes é|v este | esVa | isrorstererste-ate B20, 244 
nitro- CioHgN202. See q34 
q203| —,4-methyl-3- 3-Nitrolepidine. 188.20 | pr (w) VES 5 iecsatacepetere| -yrecoreyotepste etcberaterarss oo Sal ise aitesoltosalioambecaod B20, 245 
nitro- CioHgN202. See q34 
q204| —,4-methyl-8- 8-Nitrolepidine. 188.20 | If (abs al) sy Pee Al RSE oe baal icorotne CoM Pasay eT PP All coe a] ag 3 B20, 397 
nitro- CioHsN202. See q34 2*'283 (3.70), C) 
314 (3.60) : 
Q q205| —,6-methyl-5- CioHgN202. See q34....... 188.20 | pa yend (al) W1G6=7o> Ve Ssraaterctell peeing liebe eaparecae Poles B20', 151 
nitro- 
q206| —,6-methyl-8- GioHsN2O7.8ee.q34.0 0600. 188.20 | pa yend (w) 122 Oe Vesavarregeverty crcetieto tae! ietarorapepefage LI Me B20, 400 
nitro- 
q207| —,8-methyl-5- CioHgN20,2. See q34....... 188.20 | pa yend (al) 3 coateceser ts aysil| x carcwtaletee lll ebe-cnauaneyepe) dered s B20, 403 
nitro- ; 
q208| —,8-methyl-6- C,o9HgN20;2. See q34....... 188.20 | cr (al) ps ee eT ere | eee oa ee cee OV AMM Rpsceilles otsili sete ak preleoevecnse B20, 403 
nitro- 
q209| —,1-methyl- Kairoline. VAT 225) eccrapaeke er ctererete | ice DAI= SOS: O222 058 S802 ean harem Mc Vin MOL eeets| erete liste vara arate B207, 174 
1,2,3,4-tetra- C,oH,3N. See q34 123-6'* 
hydro- 
q210| —,3-nitro-........ CGHEN [O72 Seed34- arrests: D746? nd (dial) Aly we 128) ee ers tater obs teseeretare| |e etefeaera oi ll ah esc Real eteYer oF B20?, 235 
242.5 (4.45), 
295 (4.0) 
G2 4mnitro=, OXI]: he | store eer ors sloce cretheisyelsiaicwler cies 190,16) | yernd, pl or nde). 154 siete tes enatetal erm revetayaiode | etekene cuales ARM eA Ps Pees Zale sleraiaiaienansis C50, 
(ace) 13925 
Qq212|—,5-nitro-........ CoH6N20,. See q34........ 174.16 | pl (woral), 73-5 SUD Pad Alpeltr acetate ||'caeeete Ons | 2S ea baretes arae. IVs Stal lee aine aks a6k B207, 235 
nd (+w, w) (anh) 
2305 (3.80) 
Qq213|—,6-nitro-........ CyH_.N,02. See q34........ 174.16 | ye pl (HCl-aa), | 153-4 SUD ama Laine. |Recenerniags Saalesa B207, 235 
nd (w or dil al) 
7.249 (4.40), 
257 (4.34), 
286 (3.98) 
q214|—,7-nitro-........ CoHgN20,. See q34........ 174.16 |nd or If (wor 132-3 SUD se bok ee citeree | oonetece.s RESe B20, 372 
al), pl (sub) 
A£¥ 248 (4.37), 
256.5 (4.3), 
284 sh (3.97) 
Qq215|—,8-nitro-........ CoHeN20,. See q34........ 174.16 | mcl pr (al) OID Wil ccesvava;ocacel|lietelapetyste’s. [leave ainiss aie 56} s dilacs B20, 373 
4275 (3.74), 
301 (3.54), 
315 (3.52) 
q216| —,2-oxo-1,2,3,4- 3(2-Aminophenyl)propionic | 147.18 | pr (al or eth) 163-4 oli) bilan | SS Se A ae an A BAY B21’, 253 
tetrahydro- acid lactam. 4251 (4.1) 
Hydrocarbostyril. 
CoHoNO. See q34 
q218|—,2-phenyl- ...... CisHiiN: Seeiq34.........2.0 205.26 | nd (dil al) 86 36s ee Aes re sts.lltsisiehserereke 5 |v" peth 6 B20?, 311 
72'252 (4.6), B1 0132 
325 (3.9) 
q219|—,3-phenyl- ...... CisHyN- Seeq34..\.\.... 5-1 205.26 | pl (eth) 4""253 | 52 WSK 1s2 i new srosts & leeomasne é6]s chlsaad |B20?, 312 
(4.5) 
q220|—,5-phenyl- ...... CisHisN. See.q34.......2.. 205.26 | nd (dil al) BS Tl csi ereveyars| eprmiegetts eile ie lors ieishege 5] s 4 ole fl skoloie: araaatays J1943, 
441 
q221|—,6-phenyl- ...... C,5H,,N. See q34.......... 205.26 | pl (al, bz or 111 26077 hI yi ee eee é6 |v B20, 483 
PhNH,), 
pym (eth) 
23! 253 (4.64) 
q222|—,8-phenyl- ...... GisHiqne See 34.5 006.0. a DOS 2OUVEEEOUN 9) |locietee ca 283 teres teem [laieiersielo ers dé |v B20, 484 
2"! 233 (4.50), 
300 (3.80) 
Q q223|—,1,2,3,4-tetra- Py-Tetrahydroquinoline. 133.20 |nd 4" 250 20 Doce 1.05882° |1.6062'° | s | ful ve aanl aye sre siete B20?, 173 
hydro- CoH,,N. See q34 (3.85), 300 
(3.30) 
q224 |—,5,6,7,8-tetra- 8z-Tetrahydroquinoline. 1337200422 268'(3.66) iw |ereterce a 222789 150304798 115543522 |! om aS | Sill cSt Sill areraaver a <yaa B207, 176 
hydro- CoH, ,N. See q34 92-512 
q225 |—,2,3,4-trimethyl-. | 3,4-Dimethylquinaldine. VDQS Gere ceterare eve. ot COCHIE Mpieitlee Eee callincocace orate] ateyaridl stugeel| Sees i] Soret | ocecetatersaeade B20, 255 
C,,H,3N. See q34 156-8'? 
q226|—,2,4,6-trimethyl-. | 4.6-Dimethylquinaldine. 171.25 |nd(wordilal |65.5 po) ei) Ue eas oral (Cente bd] v B207, 256 
C,,H,3N. See q34 +1w) (anh) 146— 
40 (44) gi3s 
(hyd) 
q227|—,2,4,7-trimethyl- . | 4,7-Dimethylquinaldine. 171.25 |nd (w) 63-4 280-1 1.03372, 10-59732* |) On| oY eval) Nel SWE ciereve stares B207, 256 
C,,H,3N. See q34 (anh) 
48 (hyd) 
q228 | —,2,4,8-tri- 4,8-Dimethylquinaldine. 171225: | Wraenciobatet A sinis ove 50-1 PASM ||| ee 3 VSB 557 have ‘cceusellmratea| pected eat | harastess foteterar B207, 257 
methyl- C,,H,3N. See q34 
q229 | —,2,5,6- or -2,6,7- |C,,H,,N. See q34.........- 171.25 |nd 6927015 Parenter |iccstoetarsta (aisle a's a+,» élv Meee | Vir ites ecadeontie B20, 415 
trimethyl- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-487 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


q231 


q232|—,4,5,8-tri- 
methyl- 

2-Quinoline- 
carboxylic acid 


—,amide......... 


Q q233 


4234 


q235|—,chloride 


q236|—,methylester.... 


q237|— nitrile 


q238 | 3-Quinoline- 
carboxylic acid 


q239|—,nitrile......... 
q240 

carboxylic acid 
q241 |—,nitrile 


q242 | 5-Quinoline- 


carboxylic acid 
q243 |—,nitrile 


q244 | 6-Quinoline- 
carboxylic acid 
7-Quinoline- 
carboxylic acid 
8-Quinoline- 
carboxylic acid 
—,nitrile 


q245 


q246 


q247 
q248 | 4-Quinoline- 
carboxylic acid, 
2(3-carboxy-4- 
hydroxyphenyl)- 
2-Quinoline- 
carboxylic acid, 
4,8-dihydroxy- 
—,4-hydroxy- 


2.4249 


q250 


4-Quinoline- 
carboxylic acid, 
6-methoxy- 

—,8-methoxy-2- 
phenyl- 


2q251 


q252 


Q q253|—,6-methyl-2- 
phenyl-, ethyl 
ester 

q254 | 3-Quinoline- 
carboxylic acid, 
2-phenyl- 

4-Quinoline- 
carboxylic acid, 
2-phenyl- 


q255 


q256 |—,—,allylester.... 


q257 | 5-Quinoline- 
sulfonic acid, 


6-hydroxy- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Tetracoline. 
C,,H,3N. See q34 
C,2H3N. See q34.......... 


C,2H,3N. See q34.......... 
Quinaldinicacid........... 


Quinaldinamide. 
CioHgN,0. See q233 
Quinaldinyl chloride. 
C,oH,CINO. See q233 
Methyl quinaldinate. 
C,,H NO). See q233 
2-Cyanoquinoline. 
C,ioH.N2. See q233 


3-Cyanoquinoline. 
C,ioH.N2. See q238 
Cinchoninic acid. 


4-Cyanoquinoline. 
Cinchoninonitrile. 
CioH.N2. See q240 


5-Cyanoquinoline. 
CioH_.N2. See q242 


8-Cyanoquinoline. 
CioH6N2. See q246 

Hexophan. 
C,,H,,NO;. See q240 


Xanthurenic acid. 
Xanthuric acid. 
Ci oH, NO,. See q233 
Kynurenic acid. 
4-Hydroxyquinaldinic acid. 
C,oH,NO;. See q233 


Quininic acid. 
C,,;H,NO3. See q240 


Isatophan. 
C,,H,3NO;. See q240 


6-Methylcinchophene ethyl 
ester. Neocinchophene. 
Novatophan. 
C,oH,,NO,. See q240 

Ci6H,,NO,. See q238 


Artamin. Atophan. 
Cinchophene. 
C,6H,,NO,. See q240 


Atoquinol. C,,H,;NO,. 


203.20 


279.30 


291.35 


pr 


pr (peth), If 
(dil al) 
A*' 238 (4.63), 
285 (3.89), 
311 (3.50), 
325 (3.46) 


nd (w +2w) 
(bz) 

nd (dil al, bz- 
lig) 

nd (eth or lig) 


nd (lig) 
nd (lig, chl) 


p! (al or dil al) 
4*'233 (4.56), 
275 (3.62), 
322 sh (3.02) 

(al or sub) 


mcl pr (w), nd 
(+1w), mel or 
tcl (+2w) 

cr (chl, eth or 
lig) nd (sub) 


cr (aa or sub) 


nd (lig), nd 
(4+1.5w, 
dil al) 

nd, prorpl 
(sub) 

nd (woral) 


nd (w) 
nd (dil al) 


yesh pw 


ye micr cr (w) 
A" 243 (4.4), 
345 (3.8) 

yend(+w, 
dil aa) 
A"! 243 (4.4), 
345 (4.0) 

pa ye pr (dil al) 


ye nd (al) 


ye cr (al) 


nd (al) 


nd (MeOH or 
dil al), ye in 
air 2*'260 
(>4.5), 330 


w oral) 


73.4 


157 (anh) 


257-8 
(anh) 


103-4 

342 

89 (anh) 
70 (hyd) 

291-2 

249-50 

187 

84 


283-4 6d 


C-488 


Density 


1.5980?° 


"Np 
Ee a =o 


Solubility 


other 
solvents 


dilac, 
dil alk v 
CS3i 
CS, Vv 
lig 6 


. |dilac, 
dil alk v 


B22, 73 
B22", 509 
B22?, 55 
B22', 509 


B22?, 56 


B22', 511 


B22, 79 


B22',511 
B22, 81 
B22, 81 


B22, 81 
B22?, 206 


Am 73, 
3520 


B22?, 174 


B22?, 176 


B22', 559 


B22', 520 


B22?, 70 


B22?, 70 


B22?,71 


B22, 407 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, mp: 
wt. |specific rotation c 
| and A,,,, (log e) 
5-Quinoline Sulfonic acid 

Q q258| —,8-hydroxy-..... C,H;NO,S. See q257..... 225.23 | ye(+2w,con |322-3 

HCl) If, nd 

(+1w, dil HCl) 

A” 362 (3.9), 

Aw pH =10.5 359 

. (5.0) 
q2591\7-Quinoline-) Bi} da. ferme nedorcews cess 225.23 | ye nd (al) 314-5 
sulfonic acid, 
8-hydroxy- 
Q q260| 5-Quinoline- Loretin. C,H,INO,S. 351.12 |yeprorlf(al) |260d 
sulfonic acid, See q257 PRO 2 dy 
8-hydroxy- (3.4), 355 
7-iodo- (3.4), A™:PH=9 
335 (4.2), 
362 (4.8) 
q261 | 8-Quinoline- Liorenitey. cafe eile arighe s 351.13 |yend orlf 210-30d 

sulfonic acid, 

§-hydroxy- 

6-iodo- 

—|Quinolinic acid .. . . | see 2,3-Pyridinedicarboxylic 
acid 
(2 q262)||Quinolintumy, 8 7 Wis.-fecctsi-stc.tie scr vies eiriaies 285.13 |ye pr (al or 158 
N-ethyl-, iodide MeCN) 
AMcOH 316 
(3.87) 
G263|——Nemethybe; | | cetscsisrsigs crecerescareraie isa bins 179.65 |cr( +w, al) 126 
chloride A* 232 (4.5), 
315 (4.0), 
375 sh (2.2) 
—|Quinolinol........ see Quinoline, hydroxy- 
—|Quinone.......... see Benzoquinone 
q264| Quinovic acid ..... Quinovaic acid. C3,>H4.Os. . . | 486.67 | pl ornd 298d 
[a]b° +87 
(aq KOH) 
Q q265| Quinoxaline ...... 1,4-Benzodiazine. Benzo- 130.15 | cr (peth) 28 (anh) 
pyrazine. Quinazine. cr(+w, peth- | 37 (hyd) 
w) A"! 232 
(4.4), 305 sh 
Gen). 315 
(3.8) 
q266|—,6-amino-....... C,H,N;. Seeq265....... 145.17 | ye nd (eth) 159 
A*' 236 (4.35), 
321 (3.69) 
q267 |—,6-chloro-....... CsH;CIN,. See q265..... 164.60 |nd (w) 24'236 =| 63.8-4.3 
(4.35), 321 
(3.69) 
q268 |—,2,3-dichloro-....|C3H4,Cl,N,.Seeq265 .... 199.04 |cr (al, bz) 151-3 
A*"245 
(4.5), 315 sh 
(3.7), 325 
(3.8), 340 
(3.8) 
Q q269|—,2,3-dihydroxy-..|C,H,N,O,.Seeq265..... 162.15 |nd(w) A”P#=5 1410 
262 (3.63), 
312 (4.07), 
326 (4.00) 
Q q270|—,2,3-dimethyl- . . . | CjpH,oN,. See q265...... 158.21 |nd(w +3), 106 (anh) 
(ace) A"! 237 85 (hyd) 
(4.41), 316 
(3.86), 322.5 
sh (3.75) 
q271|—,2,6-dimethyl- . . . | C,pH,oN.. See q265...... TSS 21 Weise s:siceere sear 54 
q273|—,2-hydroxy-..... 2-Quinoxalinol. 146.15 |If (al) AvP#=* 1271 
C,H,N.,0. See q265 250 (3.79), 
287 (3.70), 
343 (3.74) 
q274|—,5-hydroxy-..... 5-Quinoxalinol. 146.15 | (eth) 2* 263 101-2 
Cs3H,.N,0. See q265 (4.53), 338 
(3.68), 416 
(3.05) 
q275|—,6-methoxy-..... CyHgN,0. See q265...... 161.19 |nd (w) By pe: 
Q q276| —,2-methyl- ...... CoH,N,. Seeq265....... 144.19 | ye 2"! 234 180-1 
(4.48), 250 
(4.44), 297 sh 
(3.61), 309 
(3.74), 317 
(3.77) 
q277| —,6-methyl-...... CoH,N,. See q265 ;....:..... 144,19 ee asa ceiiecies 218-9 


b.p. 
He 


229.5780 
108— 
1 1 12 


sub 


117-91° 
sub 


267-9 
sub 
200°:> 


1847 
sub 9075 


1287 sub 
245-7760 
118'° 


248748 
141.5?° 


Density 


1.133448 |1.623148 


1.11642° | 1.6211'%4 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-489 : 


Solubility 


ioe) 


On aecrs 
6 i 

Senet 

sh 

én 

20 | 0 
Vi les 

yn) | erete 
56] 6 

Sues 

viv 

v {| o 
co | co 


other 
solvents 


i |chli 
con sulfs 


con sulfs 


.|chls 


.|chls 


alk, Ac,O 
s 

aaé 

) |aas 


6 |aadchls 


chl, aa v" 


Ref. 


B22?, 313 


B22?, 314 


B22, 406 


B20?, 231 


B20', 139 


E14, 580 


B23?, 177 


B25, 326 


B23?, 177 


B232, 177 


B24?, 200 


B237, 197 


B23, 192 
C40, 341 


B23, 184 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubility 


Synonyms and Formula 


Color, 
crystalline 


form, 


specific rotation 
and A,,,, (log «) 


—+ 


Quinoxaline 


Q.q278|—,1,2,3,4-tetra- 
hydro- 


q279| Quinuclidine ...... 


Q q280| —,3-hydroxy-..... 


q281 | 2-Quinuclidine- 
carboxylic acid 


Ethylene-o-phenyl- 
enediamine. CsH, N32. 
See q265 

1-Azabicyclo[2,2,2]octane. 
1,4-Ethylenepiperidine. 
Nuclidine. 

C,H,3NO. Seeq279........ 


C,Hy,NO;. See q279 0.6.05 


134.18 | lf (w, eth or 


peth) 


111.19 | (eth) 


cr (bz) 


col hyg cr 
(al-ace) 


99.0--9.5 


158 
(sealed 
tube) 

221-3 


280d 


Density 


ZOSWHF9|| wlessleiescas 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-490 


ate 


other 
solvents 


| B23, 106 


B20’, 71 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol. form, 
Wt. |specific rotation 
and A,,,, (log e) 
Raffinose 
rl|Raffinose ........ Gossypose. Melitose. 594.50 | wh pw, pr or nd |80 (hyd) 
Melitriose. ( + 5w, dilal) 118-9 
[a}#° + 105.2 (anh) 
(w,c = 4) 
(hyd) [aJp 
+123 (w) 
(anh) 
r2 | Raunescine, C;,H3,.N203. 582.61 | wh hex pr (90 % |160—70 
hydrate MeOH) [a]2,° 
—74(chl, 
c=1)A"218 
(4.77), 271 
(3.82) 
—|Reductone........ see Propanal, 3-hydroxy- 
2-0xo-* 
r3|Resazurin ........ Diazoresorcinol. 229.18 |dkredtogrsh |d 
3-Isophenoxazinone pr or pl (aaor 
10-oxide. Resazoin. (AcOEt) 
C,2H,NO,. Aree 5S 
(3.6), 425.5 
(3.6), 520 
(3.9) 
14 |Rescinnamine ..... Moderil. C;;Hy.2N20,...... 634.74 |nd (bz) [a]}* 238-9 
—98 (chl, 
G=O0.1)i4% 
229 (4.73), 
302 (4.39) 
15 |Reserpicacid...... Reserpinolic acid. 400.48 |(MeOH) [a]?>  |241-3 
C.2H23N20;. (of hydro- 
chloride) —81 
A" HC) 225 
(4.43), 269 
(3.71), 295 
(3.81) 
Qr6|Reserpine......... Rivasin. Serparsin. 608.70 jlo pr(dilace) |264~S, 
C33H4oN205. [«]p —117.7 277-7.5 
(chl, c = 1), sealed 
— 164 (Py, tube 
c = 0.96) Ast! 
268 (3.15), 
295 (4.02) 
—|—,11-desmethoxy- | see Deserpidine 
17|Reserpinine....... Raubasinine. 382.47 |pa ye pl (aq ace)|243—-4d 
Cr2H26N204. [ole? —131 
(chl, c = 1.18) 
[a}?? —129 
(Py,.c =0:5) 
A" 229 (4.58), 
299 (3.74) 
— | Resodiaceto- see Benzene, 1,5-diacety]- 
phenone 2,4-dihydroxy- 
—|Resorcinol........ see Benzene, 
1,3-dihydroxy-* 
—|Resorcylaldehyde . . | see Benzaldehyde, 
2,4-dihydroxy- 
—|Resorcylic acid . . . . | see Benzoic acid, 
dihydroxy- 
r8|Resorufin......... 7-Hydroxy-2-phenoxazone. {213.20 |brnd  _— fs... ee 
(PhNH,), red 
pr (HCl) 
AywrH=4 413 sh 
(3.8), 493 
(4.0). a%-en=s 
561 (4.4) 
—|Retene........... see Phenanthrene, 
7-isopropyl-1-methyl-* 
—|Retenoquinone ... . | see 9,10-Phenanthro- 
quinone, 7-isopropyl- 
1-methyl-* 
r10|Retronecine....... Senecifolinene. 155.20 |pr (ace) [a]p 121-2 
+27.4(w), (130-1) 
[a]2° + 50.2 
(al) 
rll |Rhamnetin........ C16H,20>. 316.27 lyend (al, 294-6 
PhOH) Aalk al 
238 sh (4.35) 
r12|Rhamnitol(D)..... Rhamnite. 166.18 |pr (ace) [a]?? 123 
—12.4(w, 
c =0.5) 


Density 
id 130 AGS o4 © | aenetcers 
BO VOC BN dinar eae Nisa atest 
BOE bi ciety victeie I|sretonacss store 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-491 


Solubility 
Ref. 
w | at] ct] ace] ve | ter, 
¥ | oo [et .|MeOHv_ |B31, 462 
Pys 
i ©) eres site e ere chls Am79, 
aas 250 
1 to) a [ess al WOR a alks B27, 128 
aaé 
i 6 s . |chl, Am77, 
AcOEt s 2241 
abate 'eveher|| casig-ili guerstece: saa Am 78, 
2023 
6" | s' | 6 | 6 | s |chls H37, 67 
AcOEts 
i s .|chls C49, 
11672 
Gent Pee mel NS | Pes Wea alk v B27?, 108 
viv 6 SS lieceaultecece.cre > J1936, 
744 
Ounces s dilalk v B18?, 237 
PhOH s* 
Se NESE ele latte ees. chl 6 B1, 532 
Pys 


No. 


rl3 


rl4 


r15 


rl6 


rl8 


Nid 


120 


0 121 


Q 122 


123 


2124 


2127 


129 


a-Rhamnose 


a-Rhamnose(d), 
hydrate 


Rhizopterin....... 


Rhodamine B...... 


—,hydrochloride . . 


Rhodanine........ 


—,5(4(dimethyl- 
amino)- 
benzylidene]- 

—,S-ethyl-........ 


Ribose(D)........ 


Ricinidine ........ 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS = 


a 
solvents 


Synonyms and Formula 


een SCOR Sto stewart. 


C,H,20,.H,0. Seerl3..... 


AKG Io FAC ren Ysa Kisnoon souod 


. | see Frangulin 


Rhoeadine. C,;,H,;,NO, .... 


12-Formylpteroic acid. 
C, sHi2N,O, J 


Tetraethylrhodamine. 


C,,H;,N,0, *HCl. See r19 


4-Oxo-2-thioxothiazolidine. 
Rhodanic acid. 4-Thioxo-4- 
thiazolidone. 


C,,H,,N,O0S,Seer21...... 


C,H,NOS,. Seer21........ 


CoH,NOS,.Seer2)........ 


see Citronellal 
see Citronellol 


.| 5,6-Dihydroxy-5- 


cyclohexene-1,2,3,4- 
tetrone*. 

see Adonitol 

Lactoflavin. Vitamin B, . 
Vitamin G. 
Ci,H2oN4Oe : 


1-Methyl-2-pyridone- 
3-carbonitrile. 


182.18 


164.16 


182.18 


164.16 


383.41 


340.31 


442.57 


479.01 


133.19 


264.37 


161.25 


209.29 


170.08 


376.37 


150.13 


134.14 


Color. 
crystalline 
form. 


specific rotation 


and Any. (log ) 


(w +1), al? 
+ 3.76 — 
—0.82 


90-1 


(3 hours), (mut) 


[alo * 
(w) 
(w) 


—8.25 


mcl pl 
(al, w +1) 


(mut) 

nd (ace) [2]?° 
+ 38.4 
— +8.9(w) 
(mut) 


nd (chl, eth, al) 
(a]}’> +232 
(chl, 

c = 0.025) 
{MeOH 242 
(4.0), 291 

(4.0) 

It ye pl (aq 
AcONH,), 
If (aq aa) 
AweH=7748 
(4.34), 265 
(4.30), 348 
(3.69) 

gr if(w +4), 
col pr 
(al, xyl) 

A*' 546 (4.86) 
gr orred 

vt pw (w), 

If (dil HCl) 

It ye pr (al, w, 
aa) 4*' 250.5 
(4.12), 294 
(4.24) 

red or ognd 
(al, Py-w) 


ye amor (dilal) 
A" 253 (4.1), 
296 (4.3) 

ye pl (aa), nd or 
pr (al) 4*'220 
(3.9), 230 
(3.9), 250 
(4.0), 295 
(4.1) 


dk og nd (sub) 


ye or og-yend 
(w, dil aa) 
[al° 
=[h2ss—}22 
(0.02N 
NaOH, 

c =0.5) (mut) 
[2], —8.80(w) 
A™ 267 (4.51), 
373 (4.02), 
447 (4.09) 

pl (abs al) 

{aJp —21.5 (w) 
[ole? 
—38.2 4 
+43.1 (Py) 
(mut) 

nd (sub), (chl, 
al) 


122-6 


256-7.5 


285 


296 (282) 


105 


95 (87) 


140 


105? sub 


sub 


1.47087° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-492 


B1', 439 
C25, 84 
B17, 901 
B31, 66 
B1', 439 
C35, 
6060 
Am 69, 
2751 
B19?, 373 
B19?, 373 
dil HCI 65 
MeOH v | B27?, 288 
aas" 
ligi 
minacs | B27?,484 
ligiCCly 
chlé 
.| pethi B27', 313 
aav 
.| chi s* B27?, 288 
lig 6 
aa s* 
B8?, 572 
C28, 
2036 
B1', 434 
B22?, 222 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


Synonyms and Formula 


Ricinine 
r30|Ricinine........ _... | Ricidine. CgHgN,0,. 164.18 | pr or If (w, al) 
AMcOH 256 
(3.50), 313 
(3.89) 
—|Ricinoleic acid. .... see 9-Octadecenoic acid, 
12-hydroxy-(cis)* 
—|Rivanol .......... see Acridine, 6,9-diamino- 
2-ethoxy- 
—|Roccelicacid...... see Succinic acid, 
2-dodecyl-3-methyl- 
—|Rosaniline........ see Methanol,(4-amino-3- 
methylpheny])bis(4- 
aminophenyl) 
r31| Rosinduline, C,,H,,NO3. 337.39 |red-brif (eth, | 198-9 
anhydro base bz) 
Q 1r32|Rotenone......... Tubotoxine. C,,;H2,0,. 394.43 |ndorlf(al,aq | (i) 163 
ace), (CCl, (ii) 176 
+1) [ali?* 
— 225.2 (bz) 
[alp —132 
(al, c = 0.125) 
4*' 237 (4.15), 
293.5 (4.25), 
330.5 (3.80) 
F331] | RMMDICOMO Sey crea aifere) os | 6, Shel oi coher co nha avayeravese tannic osehaxe 326.40 |rednd(xylor |306 
Ph NO,)A" 
230 (5.10), 
251 (5.00) 
134| Rubijervine ....... C,,H43NO32. 413.65 | nd( +1w, dil al} 242 
[a]3° + 19.0 
(al, c = 1.0) 
r35|Rubixanthin ...... 3-Hydroxy-y-carotene. 552.90 | dk red nd 160 
C4oHs.0. (bz-MeOH), 
og-red (bz- 
peth) A°S? 461, 
494, 533 
1r36|Rubrene.......... 9,10,11,12-Tetraphenyl- 532.69 |ogred (bz-lig) | 331 
naphthacene. A** 439 (3.40), 
464 (3.76), 
495 (4.06), 
529 (4.05) 
—| Rufigallicacid..... see 9,10-Anthraquinone, 
1,2,3,5,6,7-hexahydroxy- 
—| Rufiopin.......... see 9,10-Anthraquinone, 
1,2,5,6-tetrahydroxy-* 
—|Rufol............ see Anthracene, 
1,5-dihydroxy-* 
137| Rutaecarpine...... C,3H,3N;0. 287.33 | yeshnd(alor | 259-60 
AcOEt) AMcOH 
232 (4.45), 
276 (3.93), 
288 (3.97), 
328 (4.50), 
343 (4.57), 
358 (4.47) 
138] Rutinose ......... 6(B-1-L-Rhamnosido) 326.30 | hyg pw (al, eth) | 189-92d 
D-glucose. (al? 
+3.2 + —0.8 
(w,c = 4) (mut) 
[a}3° — 10 (al) 
—|Rutonal.......... see Barbituric acid, 


5-methyl-5-phenyl- 


210-20°* 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-493 


Solubility 
other 


pethi 


698: hs Wt ‘s. chi viaas 
oss 


i i \..-| 6 |PhNO, VW" 
CS2s 
pethi 
con sulfi 
s | o | 2s.) $ |-chis 


aqacs 
aqalki 
con sulf 


(red) 
peth 6 
Calaaeienet < CHS, 

peth 6 


6} 6 | 6} 8s |CSzd 
Py 6 
aai 


Ons. 10 || 0. acy 
con sulf 
ye 


Ref. 


B22', 371 


B25, 322 


B19?, 438 


BS?, 707 


C32, 


5996 


B30, 93 


BS?, 725 


B26’, 104 


B31, 376 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No Name Synonyms and Formula Mol form, 5 
wt. | specific rotation 
and A,,,, (log «) 
Sabadine 
sl|Sabadine......... Cxohlen NOwaaeaieoisi= s1«2 1s ies 541.73 | nd (eth) 256-60 
[a]p —11 (al) 
—|Sabinane......... see Thujane 
s2| Sabinene(d)....... AG1O)-THUJENE =e <101- 1216/01 136.24 |[aJ3°+101.4 |........ 
$3} —— (0) ane lore. ster oer Gro Hires SEE SE. sisi astarnsicniass 136.24 |[a]}5—42.5 |........ 
Q s4| Sabinol(d)........ 4(10) -Thujen-3-ol. L522 24 ols Soa |e atpiecs. ois 
CroH 60 
S5|(Saccharic @cid (cd) ec) mise oie ale aa ale ey eie o101e)e 0 olay 210.14 | nd (95 % al), 125-6 
[a]J> +6.86—> 
+ 20.60 (w,c 
= 2.5) (mut) 
Q s6|Saccharin ........ 2-Sulfobenzoic acid imide. 183.19 | mcl (ace), 228.8- 
pr (al), If (w) 9.7d 
AMeOH 230 sh 
(3.8), 260 sh 
(2.9) 
Q s7|Safrole........... 1-Allyl-3,4-Methylene- 162.19 |mcl 4" 236 AL 
dioxybenzene. Shikimole. (3.62), 285 
(3.58) 
—|Salicin........... see Toluene, 
a,2-dihydroxy-, glucoside 
— |Salicylaldehyde. .. . |see Benzaldehyde, 
2-hydroxy- 
— |Salicylicacid...... see Benzoic acid, 
2-hydroxy- 
—|Saligenin......... see Toluene, 
a,2-dihydroxy- 
—|Salipyrine........ see Antipyrine, 
2-hydroxybenzoate 
—|Salol ............ see Benzoic acid, 
2-hydroxy-, phenyl ester 
—|Salophen......... see Benzoic acid, 
2-hydroxy-, 4-acetamido- 
phenylester 
s8|Salsoline ......... GyaHyg NO gecesi. ec eerte 193.26 | pw orcr (al) 221-2 
[a]?° + 34.5 
(0.1 NHC, 
c=1) 
AMcOH 226 
(3.79), 285 
(3.55) 
s9|Salvarsan......... 606. Arsphenamine......... 475.03 |gy pw 185—95d 
s10|Sambunigrin...... d-Mandelonitrile glucoside. |295.30 |nd(bz-peth), | 151.5-2.5 
Cs.HsCH(CN)O.C,H,,0; [o}i® —75.1 
sl1| Samidin.......... CH OF sagas es uoenoe 386.41 | cubic, [a]? 138-9 
+49.1 (chl, 
ce = 1.59) 
A" 322 (3.15) 
—|Sandoptal ........ see Barbituric acid, 
5-allyl-5-isobuty]- 
s12| Sanguinarine...... y-Chelerythrine. C,)H,;NOs| 351.36 | cr(eth)....... 266 
er (al +1) (242-3 
slow 
htng) 
195-7 
(+al) 
s13|Santalicacid...... Guerbet:s acid vec ommsissee eos.s4 red P| Willem nen. 
s14|a-Santalol........ Arheol. C,;H,0.......... 220.36 |{ol?? +170  |a.se..n- 
s15| B-Santalol........ CS Al: OP(O SS ere a emdaatanoen 22036 \fa—90'5) I a2 oe 
s16|Santene.......... 2,3-Dimethyl-2-norbornene. |122.21 |............-|.eeee00e 
$17) Santenic acid x -Norcamphenicacid...... 186.21 |pl(w), [aJi* 170-1 
(cis, d) + 38.3 (al) 
818 | B-Santenol 2,3-Dimethyl-2-norbor- 140.23 |nd (al) 101-2 
(cis, exo) nanol. tab (lig) 
$19 | a-Santenone(cis) . . . | 1,7-Dimethyl-2-norbor- 138.21 |pl, [oJ??+11.4 |55 
nanone. (al) 
s20|Santonin......... Santonic acid. 246.31 jorh(w,al,eth) |174-6 
Ci sH,203. (a]}® —173 (al, | (120 
c =2) sub) 
A*' 240 (4.0), 
268 (3.8) 


For explanations, 


C-494 


163-5758 
4913 


sub vac 


Z34.57°° 
104—S° 


301-27°° 
1674* 

167-8'° 
133! 


Density 


0.84373° 


0.84687° 
0.9488}° 


0.828 


1.10007° 


0.97697° 
0.97503° 


0.8698} 


1.18736 


symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Solubility 
Np Ref. 
other 
wy solvents 
revo ae C54, 
2386 
1.46767° BS?, 96 
1.467417 B57, 96 
1.487175 E12A, 13 
Peeing ot B3?, 377 
thetic B27, 168 
1,53837° B19, 29 
pene | 2 C53, 
14039 
aeaeoate B16?, 560 
SA B31, 239 
By eRe Ber 92, 
2338 
enti C54, 
13552 
B:1.513679 
y:1.50552° 
i B9, 571 
1.50237° B6!, 275 
ey UI B6?, 517 
1.4688'7 E12A, 
540 
avd eae B9?, 529 
sie eetehers E12A, 
632 
daanesaretaredltetore E12A, 
271 
1.590 E12B, 
(1.640) 3736 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS eT) 


Color, 
crystalline ieee 
No. Synonyms and Formula form, y Density 
specific rotation other 
oe BOSecr=s 


Sarmentogenin 
s21|Sarmentogenin .... 


pr (85 %alor 
MeOH-eth), 
nd (al), [a] j)” 
+21.144 
(MeOH, 
c =0.5) 
A" 217 (4.24), 
288 (1.00) 
$22 i Raupine. C,,H,,N,0, 40 |nd, [a]?° +54 Am 84, 
(Py) A"! 231 622 
(4.2), 280 
(3.95) 
lo pr nd (ace), 
[alb* —75 
(chl, c = 0.5) 
A" <230 
At" 398 (3.44) 
$24 K dk br pw or 
nd 
s25 A lo pr (dil — i Ben rt H42, 
MeOH), 1620 
[o]2° —59.4 AcOEt 6 
(MeOH, 
C= 142302 
(3.65) 


E14, 237 


s23 .... | Parigenin. C,,H,,03 E14, 282 


B16, 172 


— see Hyoscine 
see Coumarin, 7-hydroxy- 


s26 i hyg nd (lig, eth, 248 
peth or chl) 
$27 R pr(+3w) 


1.0893°* 
1.65949 


— see Decanedioic acid* 
$28 H,NCONHCOCH(CH,CH:CH,)CH(CH;)2 
184.24 |nd (al) 


s29 Diphenyldiselenide. 310.13 |pr (al), nd (ace) 


s36 | Selenonium, 
diphenyl-, 
dichloride 


s37|—,,triphenyl-, 
chloride 
s38 | —,—, fluoride 


$39 |—,—, hydrogen 


Q s39?|—,hydrochloride . . 


s40|—,1,1-diphenyl-* 
s41|—,1,4-diphenyl-* 


342 | —,2,4-diphenyl-* 


(C.Hs)2SeCl, 


(CsHs)3SeCl 
(C.H;)3SeF 
(C.H;)3SeF. HF 
see Phenol, seleno- 


. |Aminourea. Carbamyl- 


hydrazine. H,NCONHNH, 
H,NCONHNH,. HCI 


H,NCONHN(C,Hs), 


-| CsSH;sNHCONHNHG,H; .. 


- |CsH; NHCON(NH,)C.Hs. . 


H,NCSNHN(C,H;)2 


CsHsNHCSN(NH,)C,H; .. 


H,NCON(NH,)C.Hs 


C,H; NHCONHNH, 


227.27 
227.27 


227.27 
243.33 


243.33 


ass hat 240 
(4.22), 330 
(2.99) 


ye nd (bz) 
A*!235 (3.78), 
255 (3.97), 
275 sh (3.67) 

pl or If (al) 

rods or nd (al) 
4"! 257 (4.00), 
275 sh (3.68) 

pa ye pr (xyl 
or ace), nd (al- 
HCl) 

orh (AcOEt) 


oct deliq 


nd (ace) 


pr (al) A" 231 
(1.2) 

pr (dilal) A 
278 sh ( —0.7) 
357sh(—1.1) 

nd (al or bz) 

nd or If (al, bz) 
A*"'275 (3.4) 

If (al) 

cr (al or bz) 


If (al) 


nd (bz oral) 
2"! 242 (4.00) 

nd (bz), pl (w) 
A*' 238 (4.3), 
280 (2.9) 


301-27 | 1.3512° 
126-75 


186'° 
196'° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-495 


1.6500?° 


con sulfs 


B15, 304 
B157, 106 


B15, 277 
B15, 304 


B15?, 103 
B15?, 103 


B12?, 221 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline 
No Name Synonyms and Formula Mol form, ies 
Wt. specific rotation 
and A,,,, (log «) 
"| Semicarbazide 
Qs47|—,1-phenyl- H,NCSNHNHG,Hj....... 167.23 |pr(al) A245 = |200-1d 
3-thio-* (4.2), 275 sh 
(3.3) 
s48 | —,2-phenyl- H,NCSN(NH2)C.H;s .....- 167.23 |(w) 4*'255 153 
3-thio-* (3.91) 
s49 |—,4-phenyl- Cs;H;NHCSNHNH)....... 167.23 |pl (al) A"! 256 140d 
3-thio-* (4.3) 
s50 |—,3-thio-*........ Thiosemicarbazide. 91.14 |lond(w) 183 
H,NCSNHNH, A*' 244 (4.2), 
280 sh (2.4) 
Qs51|—,1@-tolyl)-...... Maretiiéses «hie: ae es 165.19 |If(wordilal) |183-4 
4234.5 
(4.00), 282.5 
(3.30) 
s52|—,1,1,4-tri- C,H;NHCONHN(C,Hs), . . | 303.37 |nd (al) 206-7 
phenyl-* 
$53 |—,1,4,4-tri- (C.H;),.NCONHNHG,Hs. . | 303.37 | pl (al) 151-2 
phenyl-* 
s54|—,2,4,4-tri- (C,H;)2NCON(NH2)C,Hs. . | 303.37 |cr (dil al) 128 
phenyl-* 
—|Seminose.......-. see Mannose 
s55|Serine(D)......... 2-Amino-3-hydroxy- 105.10 |nd or hex pr (w)| 228d 
propanoic acid*. [a]2° + 6.87 
HOCH,CH(NH;)CO,H (w, c = 10) 
Qs56|—(DL).........-. HOCH,CH(NH,)CO2H. ... | 105.10 | mel pr orlf(w) | 246d 
(sealed 
tube) 
s57|—(L).........--- HOCH,CH(NH,)CO2H... .| 105.10 | hex plor pr (w) | 228d 
(a]2° — 6.83 
(w,c = 10) 
Qs58)Serpentine........ (OMA SASF O Sa onippaonde on 348.41 | ye rods or If (al) | 175 
(a]25 +292 +2 
(MeOH) 
A" 252 (4.3), 
310 (4.35), 
370 (3.55) 
s59| Sesamin.......... Asaranin. C9H,30,........ 354.34 | nd (al) 123-4 
(a3? + 68.4 
(chl, c = 24) 
A" 235 (3.97), 
288 (3.92) 
s60| Shikonine ........ d-Alkannin«...<..0.2.002204% 288.30 | br-red nd (bz) | 147 
[aJé$4 +135 
(bz, ¢ =1.3) 
AC“'4 488 (3.8), 
524 (3.9), 
543 sh (3.7), 
560 (3.7) 
s61 |Silane, butyl- Butylsilicon trichloride. AGT SGp hontenncieetste sis) ¢<ccre-cemeee 
(trichloro)- CH;(CH,)3SiCl, 
s62 |—,chloro(tri- Orthosiliconic acid mono- G96 272) | oe tena ven wiser —5l 
ethoxy)- chloride, triethyl ester. 
(C,H,;0O),SiCl 
s63 |—,dichloro- (CHO) SICI Saeco ters 1 ba ae ee ee —130 
(diethoxy)- 
Q s63! |—,dichloro- (Go eSi@londid seins eit oie 11/58 O°? || | neg inch POOR —96.5 
(diethyl)- 
Q s64 |—,dichloro- (GH S)sSIGH asciecins sean PRA tlh aestintes..- CUE lorie wees 
(dipheny])- 
s65 |—,diethoxy- Diethyl difluorosilicate. PSG 2 ereecoreasareecvewre —122 
(difluoro)- (C,H,0),SiF, 
s67 |—,diethyl- (GOH) Sik Go svar Sie enewraiere ee ed | eee ee —78.7 
(difluoro)- 
s68 |—difluoro- (Ces) ASIBS ee dos ssi eartie « PHA ES tM ee Sarees fe Sake cc 
(diphenyl)- 
s69|—,dimethyl- ...... Dimethylsilicane. 60.17 | gas —155.2 
(CH;),SiH, 
s70 |—,ethoxy(tri- (GUHO)SIC sma omnia « 79 Sle | rae ercicte aes ave —135 
chloro)- 
s71|—,ethoxy(tri- (C2H;0)Si(G3Hs) 3.5... ss 160.343) 2. ce .eiere atat cvac:c le ae aean 
ethyl)- 
$72 |—,ethoxy(tri- KGSHLO)SIRG Sion clacicvecceus 130.15 |gas —122 
fluoro)- 
2 s73 |—,ethyl(tri- GLH SSiC lw aweaiewer.cigs8 L635 Semper desicte 2 —105.6 
chloro)- 
$74 |—,ethyl(tri- Triethyl ethaneorthosili- TOD S3G\ io areeaaes exci lls eters eh 
ethoxy)- conate. C,H,Si(OC,H;), 
s74' |—,ethyl(tri- Co eSi ba satin s weneree ohe MLAS | re ere aleteeeee vssis-3 —105 
fluoro)- 
$74? | ethyl(tri- Trimethyl ethaneortho- ESO0:25; | oe. ncoatetie sical > aie waite 
methoxy)- siliconate. C,H,Si(OCH;); 


b.p. 


ze 


148.97°° 
156— 
6.5789 
6932 
135.9700 
51.6*? 
128-30d 
302-575” 
163-519 
8379%” 
60.9755 
252760 
158°° 
—19.67°° 
101-9708 
154-5 
a8 7760 
Cy 
158.9 
—4,4760 


124,376° 


Density 


1.16063" 


1.03238 


1.12903° 
1.050429 
1.221639 
0.93482° 
1.14537 

0.68-8° 

1.22742° 


0.81607° 


1.23813° 
0.85942° 


1.2275 


Solubility 


| sonsity Ref. 
h other 
sad eb ides solvents 


Sahes se 6 B15?, 110 
Re GA 6 B15', 70 
sh 
SOUS ate B12?, 232 
aeRioaee s B3?, 134 
Pe a 6 B15, 508 
Pepe Gat B15?, 115 
ae i B15',71 
Pea ea). i B15, 277 
care Vv B4?,919 
BM ak s B4?, 934 
Sereroarieie Vv B4?,919 
vanmanyne i Am 76, 
2843 
Areca i B19*, 490 
Pian aa i B8?, 543 
1.43632" | d Me to, AcOEt | B4', 582 
S 
1.399979 | d B1°, 1336 
ee eye d B1°, 1336 
1.43092° | d . | B4, 629 
1.58197° | d B167, 608 
dh teins d Am 68, 
76 
1.33857° | i J1944, 
d’ 454 
1.522123 | 4 J1944, 
da’ 454 
we salable ffceellioce | ou0 [tate] al nn B4!, 579 
1.40452° | d B1, 335 
1.41407° | i B4, 627 
wa is oa ea [38 s Suhstelalll sustelt oaall 6, a [en J1949, 
1696 
1.425779 | d B4', 582 
123955. ome B4, 630 
ae d J1944, 
454 
1,38387° B4, 629 


0.94887° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-496 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, 
WL Ispecific rotation 
a and 4,,,, (log «) 
1 
Silane 
s75|—,fluoro(tri- (GLH.O)SSIF. aaceceees 182.2'74 |Get att etetet te letererio ses 
ethoxy)- 
s76| —.fluoro(tri- (GSH) SiR oa sess eee 13427 bi Ne tetera sees cele craystecsnah 
ethyl)- 
—|—,hydroxy-....... see Silicol 
s77|—,methyl-........ Methylsilicane. CH3;SiH; ...| 46.15 ]............. — 156.5 
Q s77'|—,methy\(tri- Trimethyl methaneortho- 178.31) Sc ee tdci 
ethoxy)- siliconate. CH,Si(OC,H;), 
s78 |—,pheny\(tri- CEH SIF: cteteresate tess coecctners CYS CS een onrresoch (otro ciinsn 
fluoro)- 
s79|—,tetraethyl- ..... (GH Sia een cee Crain 91443413 2. stone el Soran 
Q s80|—,tetramethyl-....|(CH3)4Si...............0. 88.237] s cnneere eects a: — 102.2 
Bp: -99.1 
s81|—,triethyl- ....... (COA SAAS Roe agape ane ELG27 Meiers eee fo cretets cans 
—|Silicane.......... see Silane 
s82 | Silicol, triethyl-....|(C,Hs;);SiOH............. TS 2280 e-em tea Sete 
—|Sinapicacid....... see Cinnamic acid, 3,5- 
dimethoxy-4-hydroxy- 
s83 | Sinapine, C,sH23NO;.H,SO,........ 407.44 |If (al) 186—7d 
hydrogen sulfate 
s84 |—,hydrogen sulfate |C,,H,3NO;.H,SO,.3H,0. |461.48 |If (al) 127d 
trihydrate See s83 
s85 |—,thiocyanate C,6H23NO;.HSCN.H,0. 386.45 |yend 180-1 
monohydrate See s83 
—|Sinapylalcohol ... . |see 2-Propen-1-ol, 3(3,5- 
dimethoxy-4- 
hydroxyphenyl)-* 
s86 |Sinomenine....... Cuculine. CygH23NO,4...... 329.40 |nd (bz), 162 
[a}3° —71 (182 
(al, c = 2.1) after 
429#C1930 sh melting) 
(3.8), 266 
(3.7) 
s87| «,-Sitosterol ...... GES | FLO aoa meter cin 412.71 |nd (al), 166 
{ol5* — 1.7 
(chl, c = 2) 
s88 | «,-Sitosterol ...... Ca ghlses ides Sates odacaas 426.74 |cr (al-peth), 156 
[a]2° +3.5 
(chl, c = 2) 
$89 | a3-Sitosterol ...... CS ELAO Shee lerete ciersie-arne 412.71 |pl (al), («2° 142-3 
+5.2 (chl) 
$90 | B-Sitosterol....... Cinchol. Vorosterol. 414.72 |pl (al), 140 (137) 
C29H590. nd (MeOH) 
[olé° — 37 
(chic =2) 
22! 267 (3.61) 
—|Skatole.......... see Indole, 3-methyl- 
s91 |Skimmin ......... 7-Hydroxycoumarin-7-D 324.29 |cr(w +1) 219-21 
glucoside. Umbelliferone-D [a]i® —80 (Py, 
glucoside. C= 10) 
421319 (4.1) 
s92 |Smilagenin ....... Isosarsapogenin.C,,H4,03;. |416.65 |silkynd (ace), |185 
[al5° —69 
(chl,c = 0.5) 
s94|Solanidine-T ...... Solatubine. C,,H,,;NO 397.65 |lond 218-9 
(chl-MeOH) 
[a]3' — 29 (chl, 
G=—0'5) 
s95|Solanine-S........ Purapurine. Solatunine. 884.09 |nd (al), fl ca. 190 
CysH73NO,.- (diox) (284.5d) 
Ce6H1,:04 —O —C,H;90, —O —C.H 1,0, —O —C,,H4,N | [a]&° — 69 (al) 
rhamnose galactose glucose ae t [a]2° — 60 (Py, 
C= 1) 
s96|Solasodine........ Purapuridine. Solanidine-S. |413.65 |hex pl (sub) 202 
C2,H43NO2. [a]?° —92.4 
(bz), 
[a]2° + 109.8 
(chl) 


see Solanidine-T 
see Solanine-S 
see 2,4-Hexadienoic acid* 


3) GHG) Reap na acomeanacaron 


Gulitol. C;5H,40,. Sees99... 


D-Glucitol. D-Sorbite...... - 


182.18 


182.18 


182.18 


pr (al), 
[a]p —3.53 
(w, p = 2) 
nd (w +0.5) 
(x]2,5 —1.98 
(w) A” < 220 
nd (w + 0.5) 
[2] + 1.7 (w) 


134.67°° 
1107°° 
-S7 
143760 


TOTS 716° 
16/52* 

] 53760 
1082°° 

2615 75° 


Density 


0.89237° 
1.21693° 
0.76583° 
0.6487° 

0.73027° 


0.86477° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-497 


1.38357° 
1 4 10° 
1.42687° 
1.358779 
1.41177° 


1.43292° 


other 
DEEc CE 


Solubility 
Ref. 


J1944, 


1696 
net Ries peth, Am 58, 
897 
See etetalihers elle sictdieiserens B4', 579 
Ss aillagshel rafatell Nese ate stad B4?, 1895 
Peele te Silisiis sence ol a kO4e4, 
454 
Hy ol ioe Gi Papal ioopeara ae B4?, 1007 
Vv sulfi B4',579 
5 es ae sulfi B4, 625 
il eae Reaeued Hoiiciicn ciate B4', 581 
TO 2s | nae B10, 509 
abel hus GH ReacieN | eeepc antencae B10, 509 
Pitues ehcete B107, 354 
5 | s | 6 {chl, B217, 470 
dilalks 
aol ao chls E14, 89 
bl bel havens oos s E14, 89 
peth 6 
a-aaaWepekoi fie cee chis E14, 90 
SU Sepa. aas E14, 90 
A [ie-<polic oo CLANS B31, 245 
so [2s jchis E14, 284 
i v |chlv J1936, 
MeOH 6 1299 
ele. a {dioxs” J1963, 
chli 745 
OM as s |chlv J1942, 
MeOH, 13 
diox, 
aq ac, 
Pys 
fo | O05 tal eae Poconos B1, 544 
. |Pyv" B1°, 2385 
aas 
BI, 534 


No. 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,., (log &) 


Q2s101 


s102 


s103 


25104 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Sorbitol 


—,hexaacetate(D) . 


Sorbose(D) 


Sparteine(D)..... 


—,sulfate penta- 
hydrate 
Spinacane 
Spinacene 
Spinulosin 


Spiro[5,5]hende- 
cane, 2,4,8,10- 
tetroxa- 

Squalene 


Stachydrine(L).... 


—,oxalate 
Starch 


Stearic acid...... 


Stearolic acid 
Stearone 


Stearoxylic acid .. . 


Stibine, bis(tri- 
fluoromethyl)- 
bromo-* 

—,bis(trifluoro- 
methyl)- 
chloro-* 

—.,bis(trifluoro- 
methyl)iodo-* 

—,dibromo(tri- 
fluoromethy!)-* 

—,dichloro- 
(pheny!)-* 

—diiodo(tri- 
fluoromethyl)-* 

—.,triethyl-* 


—.,trimethyl-* 
—,triphenyl-* 


—.tris(trifluoro- 
methyl)- 


—.,tri(2-tolyl)-.... 
—,tri(3-tolyl)-.... 
—,tri(4-tolyl)-.... 


Stigmastanol..... 


CisH 26012. See s99 


Pseudotagatose. 
D-Sorbinose. 


see 2,4-Hexadien-1-ol* 

see Benzoic acid, 2- 
hydroxy-4-methoxy-6- 
methyl-, methyl ester 

Lupinidine. C,;;Hz6N2.....- 


C,s5H2.N2.H2SO,.5H20. 
Seesl05 

see Squalene, perhydro- 

see Squalene 

see 1,4-Benzoquinone, 2,5- 
dihydroxy-3-methoxy-6- 
methyl-* 

Pentaerythritol dimethylene 
ether. Spiro-bi(1,3- 
dioxane). 

Spinacene. C3oHso. 


2,6,10,15,19,23-Hexamethyl- 
tetracosane*. Spinacane. 
C3oH,2- See s108 

Hygric acid methylbetaine. 
N-Methylproline methyl- 
betaine. C;H,,;NO,. 


C,H,3;3NO,.H,C,0,4 
Amylum. (C;H,00s), 


Cri16H288O 144 


see Octadecanoic acid* 

see 9-Octadecynoic acid* 

see 18-Pentatriacontanone* 

see Octadecanoic acid, 
9,10-dioxo-* 

(i, © )aSDBisaon- perce cc ca 


(F3C)2SbCl 


(F3C),SbI 


F,CSbBr, 


C,Hs;SbCl, 


F,CSbI, 


(GH.)SB Lene 208.94 


(Osh Est hos coo cboceconn at 
(Geb ysSBiternteiticiisths 


166.85 
353.07 


(EGC) eSbetesrter| sce erahis 328.77 


395.15 


395.15 


395.15 


Fucostanol. £-Sitostanol. 
CroH520. 


416.74 


pr(w), [alt 
+ 6.8 (ace) 

th (al), [a]? 
+42.9 (w) 

rh (dil al) 

th (al), [aJ3” 
—43.2(w,c = 
Saw “sul 943 


(3.34), 299 
(3.70) 


[a]2° — 19.5 (al) 
2" 214 (3.71) 
pr, [a]}” —15.3 


(2125 —40.25 
(w,c = 4) 


nd 
amor pw 


pw 
(a}35 + 72.5 


rh (eth,MeOH) 


[al®? +24.8 
(chl,c = 1.1) 


C-498 


Density 


1.638'7 


16122% 


B25tne 1.01963° |1.53127° 


1.5289 


280'” 
241* 
ca. 3507°° 


0.85842° | 1.49907° 


0.812545 |1.45257° 


11 3760 


>2007°°d 


161.47 |1.32241° 


806189) Tl s239 


1.434335 


Solubility 


pb 


b other 
ace) 02) solvents 


B2?, 163 


B31, 345 


B31, 348 


B31, 346 


B2?, 621 
B23?, 99 


B197, 449 


B17, 250 


B1*, 145 


B22?,4 


B4?, 1004 
B16?, 573 


J1957, 
3708 
B16, 892 
B16, 892 
B16?, 574 


E14, 91 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS _ 5 


No Name Synonyms and Formula 
Stigmasterol 
Qs128|Stigmasterol ... . C29H430. 412.71 
Qs5129 |Stilbene(trans) ....|trans-1,2-Diphenylethene.* |180.25 
s130 |—,2,2’-diamino- Ci4HigN2.Seesi29..... 210.28 
(cis) 
s131|—,—(trans) .... C,,H,4N2.Seesl29..... 210.28 
$132 |—,4,4’-diamino- CysHigNz. Seesi29..... 210.28 
(trans) 
$133 |—,2,2’-dihydroxy- |C,,4H,,0,.Seesl29..... 212.25 
(a-form) 
s134|—,—{f-form).....|C,4H,20,.Sees129..... 212.25 
s135|—,3,5-dihydroxy- | Pinosylvin.C,,H,,0,. 212.25 
(trans) Seesl29 
s136|—,4,4’-dihydroxy- | Stilbestrol. C,4H,20,. 212.25 
(trans) Sees129 
OQ s137|—,4,4’-di- Bianisal. Photoanethole. 240.31 
methoxy- C,6H,,.O0,.Seesi29 
$138 |—,«, B-dinitro- Cy4H, oN20,4. See s129 270.25 
(cis) 
s139|—,—(trans) .... Cy4Hi9N20,. See s129 270.25 
$140 | —,2,2’-dinitro- Cy4HioN20,4. See sl29 270.25 
(cis) 
s141|—,—(trans) ......|Cy4HioN204. See s129 270.25 
s142 |—,2,4-dinitro- Cy4Hi9N20,4. See s129 270.25 
(cis) 
Qs143|—,—(trans) .... Ci4HioN20,4. See s129 270.25 
8144 |—,2,6-dinitro- C,4HioN20,4. See sl29 270.25 
(trans) 
$145 |—,3,4’-dinitro- Cy4H1oN20,4. See s129 270.25 
(cis) 
s146|—,—(trans) .... Cy4HioN20,4. See s129 270.25 
s147|—,4,4’-dinitro- Cy4H 1 oN204. See s129 270.25 
(cis) 
$148 |—,— (trans) ......|Cy4HioN204. See s129 270.25 
—|Stilbestrol ...... see Stilbene, 4,4’- 
dihydroxy-(trans) 
s151|Strophanthidin ....|Corchorgenin. C,,;H320,... .|404.51 
Q s152| g-Strophanthin .... | Quabain. C,,H440;2 .... 584.67 
Q 5153] Strychnine...... GRIN: Opmetoteens > 334.42 
Q s154]—,hydrochloride . . | C,,H2.N,0,.HCI1.2H,0....| 406.91 


See s153. 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


cr(al + 1 w), 
(o}?? — 51 (chl, 
c = 2) 

A*' 205 (3.74) 
cr (al) 

A" 244 (4.39), 

280 (4.02) 
red nd (w) 


gold-ye pr (al) 
A*' 228 (4.21), 
295 (4.46), 
307 (4.45) 

ye nd or If (al) 
A” 328 (4.60) 

nd (al) 


flat nd (al) 
nd (aa) 


nd (aa), ta (al) 
72'228 (4.10), 
300 (4.46), 
307 (4.46), 
325 (4.40) 

If (bz or aa) 
A*' 228 (4.11), 
306 (4.54), 
325 (4.53) 

ye pym pr (al) 
2*"265 (4.5) 

pa yend or pr 
(al) A*' 262 
(4.4) 

ye nd (aa) 


pa ye nd (chl) 
ye pl (aa) 


pa ye (aa) 
APY 368 (4.40) 
ye nd (bz, aa) 
2°? 330 sh (3.7) 
ye nd (aa) 


ye nd (aa) 
PhNO, or Py) 

ye nd (aa, chl 
or PhNO,) 
A" 224 (4.15), 
330 (4.18) 

pa ye lf (aa), 
nd (aa or 
PhNO,) 
4"! 235 (4.20), 
356 (4.45) 


orh ta 
(MeOH-w), If 
(w +2) 
(a]25 +43.1 
(MeOH, 
C= 2-8) 
A" 216 (4.23) 
hyg pl (+9w) 
(o]5° —34 
orh pr (al), 
[o}4® — 139.3 
(chl, c = 1) 
A255 (4.10), 
280 (3.63), 
290 (3.53) 
nd (w) 
(a]p —28.3 
(w,c = 0.7) 
2°'254 (4.1), 
279 (3.6), 
287 (3.5) 


124.5—-4.8 30572° 


123 (107) 


176 


231 
95. > 


197 
156 


284 


214-5 


108-9 


187-8 


126 
199 
127 
143-5 


114 (86) 


235 (anh) 
171-5 
(hyd) 


0.9707 
166-7"? 


sub 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-499 


1.626417 


Sob eue 6" 


s s 
Vv 
s 
s” s 
Vv Vv 
6 Sys 
meee s 
oO} 6 1 wv 
sh 
s 
Si at Vv, 
Cee|| 2] (ES 
s' 
6} 6 
i 
6 Ss 
Pld lineweight 
56} 56/6 
Soise lcs 
s i s 
Vv 
Oil 
é i 


Lee 


th b other 
eth) ace! 02) colvents 


chl v 
MeOH s 
chl, 
aas 
MeOH 6 


.Jaas* 


CS.2s 
chi s* 
chls 
aas’ 
CS,, chl, 
xyls 
chls 


chls 

aas* 
chic, 

AcOEt 6 
chls 

lig 6 


chls 
aas! 


E14, 88 


B13', 85 


B13', 85 


B13, 267 


B6?, 987 


8989 
B6, 1022 


B67, 988 


B5?, 542 


BS?, 541 


BS, 637 

BS5', 306 
BS?, 541 
BS5?, 540 
BS5', 306 
BS?, 541 
BS’, 541 


BS?, 541 


BS5?, 541 


E14, 252 


E14, 251 


B27?, 723 


B27?, 730 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline - 
No. Name Synonyms and Formula Mol. form, aa 
wt. | specific rotation 
and A,,,, (log «) 
[stances 
Strychnine 
Q 5155 |—,nitrate........-. CasHs3NsO, HINO,.Sees153) 397.44 nd (w) - 280-310 
Aw? bel 
249 (4.5), 310 
(3.6), 345 (3.7) 
$156 |—,sulfate......... (C,,H22N,0,)2 .H,SO4.5H,0 wh mel [a] 200d 
Seesi53. 857.00 |, 13.25 (anh) 
A” 255 (4.03) 
—|Styphnic acid...... see Benzene ,2,4- 
dihydroxy-1,3,5-trinitro-* 
—|Styptol........... see Cotarnine; phthalate 
Q.s157 |Styracin.......... Cinnamyl cinnamate. 264.33 |nd 44 
C;H,;CH:CHCO,CH,CH:CHC,H; 
s158 |Styracitol ........ (OFS iO Recker nmr ticaterre a 164.16 |pr (90 % al) 157 
[o]2° —71.72 
(w) 
2. s159| Styrene .......... Ethenylbenzene*. Phenyl- 104.16 | A"! 245.3 (4.18) | —30.63 
ethylene. Vinylbenzene. 
s160|—,a-bromo-....... CoHCBr:CHy chic oa cccces $83.05) acscsiecdaiecers,s —44 
Q s161|—f-bromo-(trans) .|CsH;CH:CHBr........... 183.05 | 4*'253 (4.34), |7 
256 (4.36), 
260 (4.34) 
Q s162|—,2-bromo-....... C,H Briseesison. «cus es « 183.05 | A°*'248 (1.84) |fr—52.8 
s163|—,3-bromo-....... C,H Br Seesis9 aoc. ae 183.05 | 4°"! 248 (1.84) |........ 
Q s164| —,4-bromo-....... Cy Brseestoowas «enter « 183.05 {If Ac"! 259 (2.19) | 4.5 
(-7.7) 
s165|—,a-chloro-....... CoH. GGL: CH yaencisc oes PIS .GON sea a alerctane 3% ots —23 
s166|—,f-chloro-(trans) |CsH;CH:CHCl........... 1385605) 285254 (4:22)) | loci ctatetciet 
Q s167|—,2-chloro-....... Ceo CliSeest59 es a. « 138.60 | Ac’ 246.5 (1.92)| —63.15 
Q s168|—,3-chloro-....... CsH,Cl. See'si59......... 138:60)):2°8'250(1:98) |< ee eae 
Q s169|—,4-chloro-....... C,H,Cl. Sees159.......... 138.60 | A*' 253 (4.29) —15.90 
s170|—,2-fluoro-....... CH FE Seesisoe. cc. 2a ess R22 Ta a rsic sie eserves d's + Wacoutetre sc 
s171|—,3-fluoro-....... CSH IR Seests9. vwescs se. L224 AoE 248'(199), Nh, eterna 
Q s172|—,4-fluoro-....... GAHLE Seesis9 oases. ao 22 14 harass cartes tes — 34.5 
s173|—,2-hydroxy-..... o-Vinylphenol. C,H,O. 120.16 |nd 29-9.5 
Seesi59 
s174|—,3-hydroxy-..... m-Vinylphenol. C,H,0. P20 AGH ER eras crc -dhera oral! « «eo 
Sees159 
s175 |—,4-hydroxy-3- 5-Vinylguaiacol. Hesperetol. | 150.18 |cr 57 
methoxy- C,H, .0,. See s159 
s176|—,2-methoxy-..... o-Vinylanisole. C,H, 90. 134.18 |nd 29-9.5 
Seesl59 
s177 |—,3-methoxy-..... m-Vinylanisole. C,H,,O. 134.18) 2"'250 (3:93), lise oe 22 
Sees159 293 (3.33) 
Q s178|—,4-methoxy-..... p-Vinylanisole. C,H,,0. P41 Sep Cl Pa ie eee 
Sees159 260 (4.17), 
292 sh (3.3) 
Q s179|—, B-nitro-(trans) ..|CsHsCH:CHNO, ......... 149.15 |yepr(pethor |60(58) 
al) 
A 228 (3.89), 
311 (4.22) 
s180|—,4-nitro-........ C,H,NO,. Seesl59........ 149.15 | pr (lig) 29 
4°" 301 (4.16) 
—|Styrene oxide ..... see Benzene, (1,2- 
epoxyethyl)-* 
s181| B-Styrenesulfonic |C;H;CH:CHSO,Cl..... .. 202.66 | fi (bz) 88 
acid, chloride 7A Je 387 | 
(trans) (4.33) 
$182 | Subboric acid, (CH;0),BB(OCH;),....... M43 7G Ae Piers tesa thee asety —24.3 
tetramethyl ester 
—|Suberaldehyde..... see Octanedial* 
—|Subericacid....... see Octanedioic acid* 
$183 |Succinaldehyde. . . . |1,4-Butanedial*. BGO Me igre tearals cial sraveeace tect 
OCHCH,CH,CHO 
—|Succinamic acid . . . | see Succinic acid, 
monoamide 
—J|Succinamide ...... see Succinic acid, diamide 
—|Succinanil........ see Succinic acid, imide, 
N-phenyl- 


1.1565* 


145.2763 
3316+" 


86-7'* 
219 6d 
108?° 


206.27°° 
9R2° 
90-429 
48.3°°5 
1932¢ 
5075 
19976° 
7316 
199769 
9018 
188.77°° 
64.6'° 


62-3° 
oye 
192.07°° 
66.3'° 
4622 
32444 
30-1* 


67.4°° 
29-30* 
10114 


90-315 
204-5756 
9113 


250— 
607°°d 
150** 


93760 


(extrap 
1 8 3 5) 


169-707° 
bd 
56.5° 


Density 


1.402573 
1.42697° 
1.41603° 
1.40597° 
1.39847° 
1.1016;° 
1.10953 


1.10007° 


1.11683° 
1.08682° 
1.028229 
1.017720 
1.02202° 
1.060938 


1.0468°° 
1.03533! 


1.00493” 
0.9995° 


1.00013? 


1.0642° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-500 


Se 
other 
eth| ace solvents 
baer eet vt B27?, 732 
s 
bs cattails s C48, 
vi 4963 
estan aes i B9?, 388 
We ows sins v B17’, 235 
B18’, 
620 
1.54687° | i BS5*, 362 
1.58817 J. cy] <:csg/f eveseilietets | teen een BS?, 367 
1.60937° | i BS?, 368 
1.59277 | 0.0] diese «ohne eet er B5°*, 1176 
1.59337° |. ..2\] «<< ] oo] > eel este eee Am 59, 
1476 
1.594779 | i BS?, 367 
1:56122°")|| 4 BS?, 367 
1.56487° | i BS?, 367 
1.56497° Am 66, 
1295 
15625508 mL Am 66, 
1296 
1.566079 | i BS?, 367 
1:520070 fees Am 66, 
1295 
151-702" 3 Am 66, 
1295 
1S S02 le Am 68, 
1159 
1.58517° | s B6, 560 
1S8042* 2 leer B6, 561 
Petre tope 6 B6, 954 
1.53887° | i B6',277 
1.558673 | i B6, 561 
1.5642'3 | i B67, 520 
arsenate i BS?, 368 
of 
Se Ae (ee B5*, 1180 
B11?, 87 
vera aleraRe d Ber 94, 
509 
1.426218 | s B1?, 824 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Mol. 
wt. 


Synonyms and Formula 


Color, 
crystalline 
form, 


; : °C 
specific rotation 


and A,,,, (log ¢) | 
— —} 


Density 


Succinanilic acid 


—| Succinanilic acid. . . 
5185} Succinic acid 
Qs186]—,anhydride...... 

s187|/—,diamide ....... 
Q s188 |—,dibenzyl ester. . . 
Q s189|}—,dibutylester.... 
$190] —,di-sec-butyl ester 
s191 |—,di(2-carboxy- 
phenyl) ester 
Q s192 |—,dichloride...... 
Q s193 |—,diethylester.... 
Q s195 |—,dimethylester . . 
Q s196 |—,dinitrile ....... 
s197 |—,diphenylester . . 
s198 |—,dipropylester... 


$199 |—,di(4-tolylester. . 


Q s200 |—,imide 


s201 |—,—,N-benzyl- ... 
Q s202|—,—,N-bromo-... 

s203 |—,—, N(2-bromo- 
phenyl)- 

$204 | —,—,N(3-bromo- 
phenyl)- 

s205 |—,—, N(4-bromo- 
phenyl)- 

s206 |—,—, N-carbethoxy 

Q s207 |—,—.N-chloro- ... 

$208 |—,—, N(chloro- 
methyl)- 

s209 |—,—, N(4-chloro- 
phenyl)- 

s210|—,—, M(ethoxy- 
methyl)- 

s211|—,—,N(4-ethoxy- 
phenyl)- 

s212|—,—,N-ethyl-..... 

s213 |—,—,N(hydroxy- 


methyl)- 
5214 
s215 


—,—,N-methyl-... 


s216|—,—, N(1- 
naphthyl)- 

aN (2: 
naphthyl)- 

—,—,N-phenyl-... 


s217 
s218 
s219 }-,monoamide .... 
Qs220 |—,—,N- phenyl- .. 


s221 |—,monobenzy] 


see Succinic acid, mono- 
amide, N-phenyl- 

Butanedioic acid*. 
HO,CCH,CH,CO,H 


118.09 


Succinic anhydride......... 100.08 


Succinamide. 116.12 
H,NCOCH,CH,CONH, 
C,H;CH,0,CCH,CH,CO,CH,C,H; 
298.33 
C,H§0,CCH,CH,CO,C,H§ | 230.31 
C,H§0,CCH,CH,CO,C,H§ 
Diaspirin. Succinylsalicylic 
acid. 
Succinyl chloride. 
CICOCH,CH,COCI 
Ethyl succinate. 
C,H;0,CCH,CH,CO,C,H 
Methyl succinate. 
CH,;0,CCH,CH,CO,CH, 
Succinonitrile. 
Ethylene dicyanide. 
NCCH,CH,CN 
C.H;0,CCH,CH,CO,C,H, |270.29 
IC;H30,CCH,CH,CO,C,H3 |202.25 


230.31 
358.29 


154.98 
174.20 
146.14 


80.09 


Succinimide. 


C,,H,,;NO,. See s200 


NBS. C,H,BrNO,. Sees200 | 177.99 


C,oHgBrNO,. See s200 254.10 


C,oHgBrNO, . See s200 254.10 


C,o)HsBrNO,. See s200 254.10 


C,H,NO,. See s200 
NCS. C,H,CINO,. See s200. 
C;5H.CINO). See s200 


171.15 
133.53 
147.56 


C,oHgCINO;. See s200 209.64 


C,H,,NO3,. Sees200 157.17 


C,2H,3;NO;. See s200 219.24 


C,.H,NO,. See s200 
C;sH,NO;.Sees200........ 


127.14 
129.12 


224.99 
113.12 


C,H,INO,. See s200 
C,H,NO,. Sees200........ 


225.25 


C,4H,,; NO; . See s200 


C,4H,,NO,. See s200 225.25 


Succinanil. 175.19 
C,o9H,NO,. See s200 


Succinamic acid. 117.11 
HO,CCH,CH,CONH, 

Succinanilic acid. 
HO,CCH,CH,CONHC,H; 

HO,CCH,CH,CO,CH,C.H,| 208.22 


193.20 


tcl or mel pr 188 (185) 


A™ 208 (2.0) 


nd (al), rhpym |119.6 
(chl or CCl,) 
2°* 278 (3.15) 


orh nd (w) 268-—70d 


orh plor ta 


nd (aa oral) 


57.15—.20 


121 
—5.9 


nd or If (al) 121 


pl( +1w, al), 
th (ace) 
A" 218 sh 
(2.27), 243 
(1.96) 

nd (w), pr (al) 


CEUDZR Te” bi Sdeninatets 
(dil al) 
nd (al) 
pr (al) 
(eth-lig) 


nd (dil al) 


nd 


pr (al) 


26 
66 


(eth) 
If (bz) 


135 
71 (66) 


(ace) 

nd (eth-peth, 
al, ace) 
)McOH 224 
(2.7), 252 (2.0) 

nd (dil al) 


nd (al or 
AcOEt) 

mcl prornd 
(w oral)/* 
262 (2.90), 
273 (1.97) 

nd (w or ace) 


nd (w) 4” 
242 (4.11) 
cr (bz) 


235d 


(->an- 


hydride) 
261 

13915 
125.5 sub 


245'* 


196.476° 
801 
1265—77°° 


173.5d 


1.57235 


1.23403° 


0.97523° 


0.97353° 


1.3748;° 
1.04023° 
1.11983° 
0.9867§° 


1.00203° 


2.098 


1.4683? 
1.419879 
1.419779 


1.4173°° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-501 


Solubility 
aaa 
other i 
w | al | eth] ace} bz eaivents 
6: |l/eiStuil SEdPES i |MeOHs 
vi toi 
i S166 chls 
rd ae Ne A ac ae ae 2 
sh 
i Ss S$"). eee 
ES ESS Bolen ees une 
i Sal's a a eae 
6}5616 aa 6, s" 
st 
Ea os | ete Salles cvewtreree 
HB cog OOF | CSIR |S suelo aver 
Onl Say: St) [iensea[lare ee ie evevers 
Ves) oss} Ss -|chis 
PalheSt oN ESe IL Ste | Si Slbis cvetaaroutecs 
i $1) -S 2) Sloss 
i s s s S jaa, 
Oss 
lig 6 
SUP Oa OM |arefan| tsxaiey | tera eyexeveraes 
viiles® 
Vane ECS v" |chlv 
CS, 6 
pethi 
6 6 |v AcOEt v 
Ac,0 6 
i Behe eels talliaten ere ectere woe 
SAU STH cell acta (ierars [ia eet eee 
i’ s | s Josv 
Vv s | s Josv 
5 | 6 s | 6 Jaas, lig 6 
Vv s | v |oosv 
Vv s | v losv 
Vv Vv wo are oil Fer oll lito tacos 
Ouse} aa s" 
set | Ae IR ol ie 2 eed Na mols 
v os 6 
Vv s SAL PLS Iss vcs [tay sae eeres 
s VE [eects il ciorvsillracaxsm: eoetanss 
to fiv* .|MeOH v" 
i s s |AcOEté 
1p Sh Si liane | APR tthe cee 
iw 
S70 s' | 5 |ligé 
é Cp AS HES Gt bats | Pore acter 
h 
BP Peveta Wiehet cults: 00s } 


Ref. 


B2?, 540 


B17?, 429 


B2?, 554 
B67, 418 
B2?, 551 


B22, 559 
B102, 43 


B2,613 
B2?, 550 
B2?, 549 
B2,615 
B6, 155 
B2?, 551 


B6?, 379 


B21, 369 


B217, 304 


B217, 306 
B217, 304 
B21?, 304 
B217, 304 
B21?, 305 
B21?, 306 
B217, 305 
B21?, 303 
B217, 304 
B21, 377 


B21, 373 
B217, 304 


B21?, 306 
B21?, 303 


B21, 376 
B21, 376 


B217, 303 


B2?, 554 
B12, 295 


B6?, 418 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


For explanations; 


Color. 
crystalline 
No. Name Synonyms and Formula Mol. form, ei 
wl. | specific rotation 
and A,,,, (log #) 
2 
Succinic acid 

$222|—,monochloride |CH;0,CCH,CH,COCI ....| 150.56] ......-... 00s ]eeeee ees 
monomethy]l ester 

$223] —,monoethyl HO,CCH,CH,CO,C>Hs .. . | 146.14 | prornd 8 
ester(d/) 

3224] —,monoethylester | CH;0,CCH,CH,CO,C;Hs.| 160.17].........-.-- < —20 
monomethyl ester 

$226] —-,piperazinium HOJGCH;GCH{COSH-C,HioN> ie ee 205--6d 
salt 204.23 

Qs227| —,acetyl-, diethyl! | C,H;0,CCH(COCH;)CH,CO,C;Hs| .....----50 +] eee e sees 
ester 216.24 
——|—,amino- ........ see Aspartic acid 
$228] —,benzyl-(d/)..... C,.H;CH,CH(CO,H)CH,CO,H nd or If 4** 1634 
208.22 | 261 (2.35) 
Q s229) —,bromo-(d/)..... HO,CCH,CHBrCO;H..... 196.99 | (w) 161 
s230| —,2,3-diacetyl-, Ethyl diacetosuccinate. 258.27 | mcl pror nd {al)} 90 
diethyl ester C,H,0,CCH(COCH,)CH(COCH;)CO,C,Hs; 
(diketo form) ee 
250 (3.7) 
$231] —,2,3-dibromo-(d).| HO,CCHBrCHBrCO>H .. .| 275.89 | pl (aa-CCl,) 157-8 
[a]* + 147.8 
(AcOEt) 
[a}h® +64.4 
(w,c=5) 
s232| —, —(dl).......... HO,CCHBrCHBrCO,H .. .| 275.89 |(worAcOEt) | 171 
(166-7) 
$233] —,—(/I .......-5- HO,CCHBrCHBrCO,H .. .| 275.89 | nd (bz), 157-8d 
(ali? — 148 
(AcOEt 
c¢=5.79) 
$234) —,—(meso)....... HO,CCHBrCHBrCO-H ...| 275.89] ............. 255 
(sealed 
tube) 
$235 | —,2,3-dichloro- HO,CCHCICHCICO,>H... . | 186.98 |mcl, [a] 5” 168 
(d) +3.6 
(w,c =3) 
$236|—,—(dl) ......... HO,CCHCICHCICO,H. .. . | 186.98 | pr (w or eth- 175d 
peth) 

Q 5237 |—,—(meso)....... HO,CCHCICHCICO,H. .. . | 186.98 |hex pr (w) 221d 
$238 | —,—,dichloride(d/) }CICOCHCICHCICOCI..... DOS BTA tet dakte Sas 39 
$239 |—,—,—(meso) .... | CICOCHCICHCICOCI..... DDS BTN osnis, ceo teeiere avs ra|| ene ea 
s240 |—,—, diethyl GH.O;CCHCICHCICO{ GAH Uilicectresieeacice clllatiaee coo 

ester(d/) 243.09 
s241] —,—,—(meso) ... .| C,H,;0,CCHCICHCICO,C,H, nd (dil al) 63 
|243.09 
$242 |—,2,3-diethyl-, 3,4-Dicarbophenoxyhexane. 326.40 nd (lig) 107-8 
diphenyl ester C.H;,0,CCH(C;H;)CH(C,H;)CO,C,H; 
—|—,2,3-dihydroxy- | see Tartaric acid 
$243 |—,2,3-dimethoxy-, |CH,;0,CCH(OCH;)CH(OCH;)CO,CH, 53-4 
dimethyl ester(d) 206.20 | pr, [a]i® +79.9 
(MeOH, c =2) 
—|—,dioxo-, see Succinic acid, 
dihydrate tetrahydroxy- 
3244 | —,2-dodecyl-3- 2,3-Pentadecanedicarboxylic | 300.44 |If (aa, bzoral), | 132-3 
methyl- acid*. Roccellic acid. rods (ace) 
CH;(CH,),,CH(CO,H)CH(CH;)CO,H 
wh pl (peth) 
[a]}2° + 17.4 
(al) 
s245|—,ethyl-(d)....... HO,CCH,CH(C,H;)CO>H. | 146.14 |prornd, 96 
{a]i° + 20.6 
(aa, c =3.7) 
[o]i,’ + 26 
(ace,c =4) 
$246|—,—(/) .......... HO,CCH,CH(C,;H,)CO,H . | 146.14 |prornd 96 
[a]3* — 20.8 
(ace, c = 4.6) 
s247)-—,formyl-, diethyl |C,H,s0,CCH,CH(CHO)CO,C,H, |.............]........ 
ester (aldo form) 202.21 
—|—,(hydroxy- see Paraconic acid 
methyl)-,y-lactone 
$248 | —,2-hydroxy-3- d-Citramalic acid. 148.13 |[a]b* + 34.67 108-9 
methyl-(d)- HO,CC(CH;)OHCH,CO,H (w) 
$249|—,—(dl) ......... HO,CC(CH;)OHCH,CO,H | 148.13 |mcl pr 123 
(AcOEt) 
$250 | —,isopropylidene-. . | Teraconic acid. 158.16 |tcl nd (eth) 160-1 
(CH;)2C:C(CO,H)CH,CO,H (165-6) 


C-502 


b.p. 
nh & 


13914 


sub 275 


130-2'? 


180-3 


Density Ny 


1.44127° 


1.14663° |1.4327?° 


1.0763° 


1.08139 | 1.4387° 


1.19633? |1.4512?° 


1.14903° |1.4266°* 


1.13178° |1.43407° 


1.00173° 


symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Ww 
d* tid? 
Vv Vv 
ri | a 
Sues” 
1 Ss 
Pl cs 
Ses 
é|s 
s|v 
Saliay, 
viv 
OEY 
vr 
Bib 6 
s | 6 
st ey 
djd 
djd 
1 v 
i é 
Lips 
v v 
viv 
i | 2 
Nina rat) 
vis 
sles 


Solubility 


Ref. 
other 
o a 


+ )),.0 4 ofl mel ie aa B2?, 553 
Vv chl 6 B2?, 549 
pethi 
V [eile lle B2, 609 
1 |] <2tsi]l el eee Am 56, 
1759 
s S| CSss B37, 486 
Ss 2D ls agccanmeberers B9?, 628 
Bred | eet B27, 560 
s | s |chlv B3?, 505 
lig 6 
Vl o\5:at jocteneeenana B2?, 561 
¥. || sc) area B2, 561 
Vv AcOEt, | B2', 268 
MeOH v, 
chl, 
Cal @ 
peth 6 ; 
Vi. celuerere chl 6 B2?, 56! 
s | s | 6 |chls B2?, 556 
s | s | 6 Ichls B2?, 557 
v |v] 6 [chlv B2?, 558 
lig 6 
S fis’ « | accel ee ee B2?, 558 
sdf ada CChs B2?, 558 
V |. osif aera) eee B2?, 558 
V |. dail. . wile eee B2?, 558 
Ss hs ite, B6, 156 
CS,s 
MeOHs_|B3?, 328 
B16?, 871 
v | s | s* |NaHCO,s B2,734 
pethi 
Vial paciigee chlé B2?, 584 
pethi 
Vy lla chlé B2?, 584 
pethi 
00 |. Jail. ctl ateeierneans B3?, 485 
s | i |pethi B3, 443 
s | i |AcOEts | B3?,294 
pethi 
s 5 i.caeaceres B2, 786 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
crystalline Solubility 
No. Name Synonyms and Formula Mol. form, rp “Ee Density Ref. 
Wt. |specific rotation c aS ] other 
and A,,,,, (log «) al | eth} ace} bz solvents 
Succinic acid 
s250' |—,mercapto-(d) . . . |d-Thiomalic acid. ier (AcOBt-bz) TYS4. 9 5. NSN eters Ievoamnncrce Yell OR fea fae 6) Noy ee eee ee B3?, 287 
HO,CCH,CH(SH)CO,H [o]i” + 64.4 
(al), +76.1 
(ace) 
Q 52507 |—,—(dl) ......... HO,CCH,CH(SH)CO3H... |150.15 |cr (eth) TY | | Li ee aap gece eee cre VV tieSe HOVE ed. lis seyret sacs B37, 291 
s2503|—,—(/) .... 2.2... HO,CCH{CH(SH)CO3H .... || 150:15i5| [ale 64, 8(al),}0523\ © Storer tees ttc, cvarasiats | teeters S2\) SAlton Ne Stallon:| patter svero-s B3?, 287 
—75.8 (ace) 
Q s251 |—,methyl-(d/)..... Pyrotartaric acid. 132.13 |pr 115 Giada Kee as 1.4303 VV aVie | Son Vets teal erence MeOH v_|B2, 637 
HO,CCH,CH(CH;)CO,H chl 6 
$252 |—,2-methyl-3- Diethyl methyloxaloacetate. }202.21 |............. Jeeeeeeee RS THS OF 702" e430 32% Line Col |oon| ecm |eerall erica B37, 484 
oxo-, diethylester | C,H,0,CCOCH(CH;)CO,C,H, 75-8? 
Q s253 |—,methylene-..... Itaconic acid. 130.10 |rh (bz) 175 id VEG3209 Viverereeyen s Ss ois 6 |chlis B2?, 650 
CH,:C(CO,H)CH,CO,H (162-4) peth, 
CS, 6 
Q s254|—,—,anhydride . . . |Itaconicanhydride......... 112.09 |rh bipym pr 68:5:(70)) | 139—40F | Meters) laterals UE cB Sia eectat |lshene | CLULEV: B17?, 449 
(eth or chl), : 114-518 
sc (aa) 
Q s255|}—,—.dichloride . . . | Itaconyl chloride. 166.99) | Ree ya tehceoeed | eee werner CL I aaa bat at ee P49 1929 rd sidt see S: | srxe | ee B2, 762 
CH ,:C(COCI)CH ,COCI 72? 
s256 |—,—.,diethylester . | Diethyl itaconate. 186.21 |A*'265sh(2.1) |58-9 228 O46 722s NN A S72 aor ook eS Neve |e Sh |(hedpeia ase B2?,651 
CH,:C(CO,C,H;)CH,CO,C,H; 1h Ye 
Q s257|—,—.dimethyl Dimethyl itaconate. | 158.16 |hyg mel 38 2087°° 1.124138 |1.44572° |...] s | s | v |...]|MeOHs |B2,762 
ester CH,:C(CO,CH;)CH,CO,CH; (MeOH) 2" 108*! 
205 (3.88), 
240 sh (2.2) 
$258 | —,oxo-, diethyl Diethyl] oxaloacetate. 1S S185 | A" 265225), Wiese 32788 S12 Se k4 S618" if as iI) G0:'1) Goalh Yul, con Seen B3?, 479 
ester C,H;,0,CCH,COCO,C,H,; 
$259 |—,2-oxo-3-phenyl-, | Ethyl phenylcyanopyruvate. |217.23 |(eth-lig) 130 OLSON | av dees Ma he AE Oui aters toh, B10*, 607 
1-ethyl ester C.H;CH(CN)COCO,C,H; alk s 
4-nitrile 
s260|—,phenyl-(d)...... HO,CCH,CH(C,H;)CO>H. | 194.19 |pr(w), M754 PM ree Nee eit are sien aiete's 6}|s }|vi]v {6 |MeOHs_ |B9',380 
[o]b°> + 148.3 vt 
(al, c = 1.5) 
A*! 260 (2.05) 
Q s261|—,—(dl) ......... HO,CCH,CH(C,H;)CO>H. | 194.19 |lfornd (w) 168 a We ereye seks ceall rarer ace OMe evel Va |e le aa, B9?, 619 
2! 260 (2.06) ve chl 5CS), 
pethi 
s262|—,—(I) ........+-- HO,CCH,CH(C,H;)CO>H. | 194.19 |[a]h> — 173.3 VASA ~ lRewrateeeretd || eteretetarecsce | eve «ove teh Moreee v}|vf{v{i|MeOHs |B9',381 
(ace) A”! 
260 (2.06) 
5203) —=——anhydride(d@) | ofa ds desea teen des vedas 176.18 | nd (bz-peth), SID=4.5), lepers hee eee | laters sees (eal) ACR herd) eet p eat |isi okt B17', 259 
[a]i5 + 100.9 peth, 
(bz) 2"! CCl, 6 
258 (2.2) 
s264| —,—,—(dl)....... Grog OsnSeeS263eeo. us. 176.18 | mcl pr ornd 54 DO4= 672 Bias acssaakaes | behsscconncsetee i}| v}| s}v] v joosv B17’, 473 
(eth) 191-2!2 
s265| ——,—(/)........ igh On SC@S203 siaisesaets 176.18 | [a]p* — 100.9 CR Be Wel Leo cecierc| | CRmiciee cen | eee Cn call Psd smalhiv: [ichiv B17', 259 
(bz) 
s266| —,(3-phenyI- C,H;CH,CH:CHCH(CO,H)CH,CO,H LSE Mn cree case tell tenes csc cdl Pohssornea cite Spilene eV Vv WEN: [eases B9, 909 
propenyl)- 234.25 | If (eth), (bz) 
Q s267| —,tetrahydroxy-...| HO,CC(OH),C(OH),CO>H | 182.09} ............. DGS eeecterecteal| dese tatareesy all eicveis ENA Qa Siar satel cer-s|llfstetscoiteysieraia B3*, 500 
s268| —,tetramethyl-.. . .| HO,CC(CH;),C(CH;3),CO,H tcl (60 % 200 sub TESOTR i lvace crerare Om eV R Paste arch! eV Chilis: B27, 601 
174.20 | MeOH, lig or 
AcOEt), mel 
and tcl (eth 
or ace) 
s269| —,—,dinitrile..... NCC(CH;),C(CH;),CN....} 136.20} mcl pl, Ifand | 170.5—1.5}........ VO7Ol4 lilieve cisco Pen Ue oo! eae tee ee B2', 290 
pr (dil al) 
—| Succinimide....... see Succinic acid, imide 
S2s273 (Sucrose cere hoi ias Cane sugar. Saccharose. ... .} 342.30} mcl, 185-6) PWS fe....2< 1.580517-*) 1.5376 SoA Pero sliev sVS B31, 424 
[]?,° + 66.37 Vie 
(w) 
© s274| —,octaacetate..... Gea ssO io pSCOS273 soca 678.61 | nd (al), 86-87 d 285 1278 1.4660 OM eset estip S| -S ich} B31, 453 
[«]?° +59.6 260! OOsS 
(chl) 
s275| SudanIll......... Tetrazobenzene-f-naphthol. | 352.40 | brIf with gr [BoP OE ee Sed botiow un Grad Weer ttae i SAS oles) sl exylt B167, 75 
lustre (aa) chl, aa, 
Jeellosolve peths 
345 (4.22), 
505 (4.49) 
—)|SudanG.......... see Azobenzene, 2,4- 
dihydroxy- 
—| Sudan yellow...... see Azobenzene 1- 
naphthalene, 2’-hydroxy- 
Q s276| Sulfadiazine ...... 2-Sulfanilamidopyrimidine. | 250.28 |}cr(w),whpw |255-6d |........].-..222-]---ee0e- Peet Oh Issacs. C55, 
Sulfapyrimidine. Ph CL 25956 
244 (4.15) 
s277| Sulfaguanidine ....|Sultoguenil............... ZIG 25d Cy ede eerttOOs3s «1k eine ae ie hirteraes geelie |... (dilacs C55, 
22204 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-503 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
Mol crystalline ae Ep 
ms and Formula : form, at ogy) 
ne) mere a oy Wl. |specific rotation Cc c 
and 4,,,, (log e) 
Sulfaguanidine 
s278| —monohydrate ...} C;H,p>N,O2S.H,O.........- 232.27 |nd(w) BGS: ae eyelets aes 
(sealed 
tube) 
Q s279| Sulfamerazine.... . Sulfamethyldiazine......... 264.31 |r Av? 2-1 234-8 leanne 
239 (4.16), 
315 (3.53) 
5280] Sulfamethazine....|........0. 000: e eee eee 278.34 |paye(w+4), |198-9 |........ 
cr (diox-w) (cor) 
2* 241 (4.20), | (205-7) 
260 (4.23) 
—| Sulfanilamide ..... see Benzenesulfonic acid, 
4-amino-, amide 
—| Sulfanilic acid... .. see Benzenesulfonic acid, 
4-amino-* 
© s281| Sulfapyrazine ..... N’‘(2-Pyrazinyl)sulfanilamide.} 250.28 |nd (PhNO,) 251°  alssvuteraae 
(251-4) 
5282||Salfapyridime: «<<12'<\\i<c2--/t-cmet cleats fete eames 249.29 | ye og (al) 191=3: a Ofdarcscarecs 
A” 262 (4.2), 
310 (4.0) 
Q 5283} Sulfaquinoxaline...|................00e0e eee 300.34), Aren= 5 BATES. Nirlsns we 
255 (4.52), 
362 (3.93) 
$284] Sulfathiadiazole...|...-.----++++-+eeeee eee ees DSO 2M xancis dn cianiers 218, palates races. 
O1s285\ Sulfathiazole yc 2 ol iecractereyevauree obese tg Seen 255.32 | br pl, rods 2025s ranlas Bastar 
or pw (45 % (form I) 
al) 2"! 260 175 
(4.16), 290 (form IT) 
(4.27) 
$2865 phthalyla soon. <:< (ei caumeteebicls cbs 5 emis so000 403.44 |4"270(4.30) |272-7d }........ 
s287|—,4-nitro-........ Nisulfazole.n- tayo eee oe 285.30 |pa ye pw 255-628 IAA Sai 
(28288 —,sucelny ler (2).y.ry-\| 5 aka 5 jai s ate.o'e'sleie 161s </e'e's ste. 355.39 jer A* 257 (4.26), |192-5_ ss j.......- 
275.5 (4.23) (184-6) 
5289} Sulfide, benzyl Benzylthiobenzene. 200.31 | If (al) 42-3.5 10742 
phenyl G.H.CHLSG,H. A" 255 (3.83) 
—|—,bis(2-amino-2- see Lanthionine 
carboxyethyl) 
—|—,bis(dimethy|- see Cacodyl sulfide 
arsine) 
s290| —,butylethyl...... 1(Ethylthio)butane*. LIS 24 oes nesses —95.13 |144.27°° 
CH,(CH,)3,SC,H, 335320 
s291] —,butyl methyl... .| 1(Methylthio)butane*. LOGS 2 2 ier Sele Rho teres —97.8 123;276° 
CH;(CH,),;SCH, 
Qs292|—,diallyl......... Allyl sulfide. 114.21 |A*'221 (3.33) —83 139758 
(CH,:CHCH;),S 35° 
s293|—,dibenzoyl ...... Thiobenzoic anhydride. 242.30 | pr (al, eth) 48 d 
C,;H,;COSCOC,H, 
Qs294|—,dibenzyl ....... Benzy! sulfide. 214.33 |pl(ethorchl) |49—S0 d 
(Cs;H,CH,).S 2°! 238 sh 
(3.30), 260 
(2.85), 266 
sh (2.66) 
s295|—,dibutyl («-form) | 1(Butylthio)butane*. USGI OTs cotati ch 79.7 185-5.5 
Butyl sulfide. 
CH,(CH,),S(CH,),;CH,; 
s296| —,—(B-form)..... CH;(CH,),;S(CH,),CH3....| 146.30 | A? 251sh(1.0) |........ 190-230d 
s297| —,—,2,2’- d-Di-act-amyl sulfide. 174.35 |[a]2° +24.5 984) Oiler cteanx' 
dimethyl-(d) CH;CH,CH(CH,)CH,SCH,CH(CH;)CH,CH, 
2 5298] ——,3,3’- Isoamy] sulfide. [174.35 |col-paye =-—s«d{......... 21676° 
dimethyl- (CH;),CHCH,CH,SCH,CH,CH(CH;), 85.5° 
s299| —,di-sec-butyl... . . sec-Butyl sulfide. 14630) IE Se Raves aisha RR ae ved 165 
CH;CH,CH(CH,)SCH(CH,)CH,CH, 
8300} —,di(dimethyl- (CH3),NCSSCSN(CH;), .. . | 208.37 | yemel 2MO# 109-10: Wiiseenias.cs 
thiocarbamyl) 279 (4.21) 
s301|—,diethenyl....... Vinyl sulfide. 86.16) |2""240.(4.62), |... ....00ne 84759 
CH,:CHSCH:CH, 255 (4.58) 
$302] —,diethoxy....... Ethoxyl sulfide. P22 I< SOS ames Mills ia cae Lite 
C,H;,OSOC,H, 
s303| —,diethyl......... Ethyl sulfide. 90.19 | 4.210 (3.25), | —103.9 |92,176° 
C,H,SC,H, 229 sh (2.14) 
$305] —,—,2-chloro- . .. .| CICH,CH,SC,H,......... 124 OS bi alate sa a me | Re 15602. 
47 
$306) —,—,2,2’- H,NCH,CH,SCH,CH,NH,|120.22}ye = ~=— J... asics 
diamino- 1 18-2017 


Density Np 


0.83763° |1.4491?° 


0.84263° |1.44777° 


0.887737 |1.487075 


1.071235 


0.8386;° 


0.83622° 


0.83233° |1.45207° 


0.83483° |1.45067° 


1.37 


0.917435 


0.99402° |1.42347° 


0.83623° | 1.44307° 


1.06633° |1.48787° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 


C-504 


Solubility 
Ref. 
other 


6 | 6 M, 993 
sh 
56 | 6 C55, 
5501 
s Am 64, 
567 
i i Am 63, 
3153 
Sesh C34, 
i 1814 
5 | 6 C49, 
5525 
é Ss C40, 
5411 
On iNid C40, 
7518 
i | 6 C51, 
9689 
eau C53, 
12281 
i é C51, 
12148 
iv iss ...|...]consulfs |B6?, 428 
Vv B1°, 1522 
Vv B1?, 1521 
6 | 2 B1*, 478 
i B9?, 289 
i s B67, 429 
em ee B1*, 399 
19) |.8) Ber 62, 
2168 
B1, 387 
i | B1°, 1646 
a eg BI, 373 
i Ss B4, 76 
56 | BI’, 474 
s|v B1?, 1314 
56 |s B1?, 343 
BI, 348 
ce} BA, 287 


fit 


tt 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 


crystalline 
No. Synonyms and Formula Mol. form, io 
Wt. | specific rotation c 
and j,,,,, (log e) 
see Lanthionine 
Mustard gas. Yperite. 159.09 lye pr 134 
dichloro- CICH,CH,SCH,CH,Cl 
Q s308| —,—,2,2’- 2,2'-Thiodiethanol. 122.19 |"! <210 =10 
dihydroxy- Thiodiglycol. (—16) 
HOCH,CH,SCH,CH,0OH 
$309| —,—,2,2’- C,H;0CH,CH,SCH,CH,0C,H,; nd (al) 42 
diphenoxy- 274.39 
s310|—,diheptyl....... Heptyl sulfide. ZAG le a comntons eceyestere’ lis ck asteveters 
CH3(CH,),S(CH2)sCH; 
s311|—,dihexyl....... Hexy] sulfide. DOZ4T!'|\. - teteharersrevet sists sec Holsareeers 
CH,(CH,),S(CH,),CH; ; 
s312|—,diisopropyl .... . | Isopropyl sulfide. 118.24 | A'*° 213 (3.4) — 78.08 
(CH;),CHSCH(CH;), ; 
Q s313|—,dimethyl...... Methyl sulfide. CH,SCH;...| 62.13 |A"' 215 (3.0) —98.27 
$3131|—,—,hexafluoro- . .| F;CSCF3................ 170.08 |A’*°210 (0.84) |........ 
s314|—,1,1’-dinaphthyl. . | c-Naphthy] sulfide. 286.40 |nd or pr (al) 110 
CioH7SC  oH5 
Q s315|—,2,2’-dinaphthyl. . | B-Naphthyl sulfide. 286.40 |pl (al), If (bz) 151 
Ci oH4SC,.H5 
s316|—,dipentyl....... Amy! sulfide. UFR IOD IE aawision aves ~a133 
CH;(CH,),S(CH,),CH; 
Q s317|—,diphenyl ...... Phenyl sulfide: 4. .0..<.- ers 186.28 |A"* 240 (3.8), 25:9 
255 (4.1), 
280 (3.7) 
s318]—.—,2-amino- ... .| C,,H,,NS. See s317....... 201.29 |pl (al) 35-6 
$319] ——,4-amino- ... .| C,,H,,NS. Sees317....... 201.39 |nd (dil al), 95.8 
cr (lig) 
$320] —,—,2,4’- C,2H,2N,S. Sees317...... 216.31 |nd (w oral), 62.5 
diamino- pr (dil al) 
Q s321| ——,4,4’- p,p'-Thiodianiline. 216.31 |nd (w) 108-9 
diamino- C,2H,2N,S. See s317 2"! 264 (4.39) 
$322] ——,4,4’- C,2H,Cl,N,0,S. See s317 345.16 | br-ye nd 149-50 
dichloro-2,2’- (90 % aa) 
dinitro- 
$323| ——,4,4’- C,2H,00,S. Sees317...... 218.28 | mel pr or If 151 
dihydroxy- (al) 
s324| —,—,2,2’- o-Anisyl sulfide. 246.33 | If (al) 73 
dimethoxy- C,,H,40,S. See s317 
s325| —,—,2,2’-dinitro-. .| C,,H,sN,0,S. Sees317 .....|276.28 | gold-ye pl(aa) | 122-3 
s326| ——,2,4-dinitro- ..| C,,HsN,0,S. Sees317 .....|276.28 | pa ye nd (ace 121 
or bz-al) 4" 
270 sh (3.89), 
331 (4.07) 
Q s327| ——,4,4’-dinitro-. .| C,,H,N,O,S. Sees317 .....|276.28 |og pl(aa) 2" 160-1 
235 (4.08), 
250 (4.06), 
341 (4.18) 
3328] —,—.,2-nitro- .....| C,,H,NO,S. Sees317..... 231.28 | ye-og nd (lig 82 
or al-eth) 2°" 
414 (4.28), 
575 (3.73), 
611 (3.75) 
Q s329| ——,4-nitro- .....| C,;,H,NO,S. Sees317....- 231.28 |pa ye mel 55 
pr (lig) Asult 
480 (4.30) 
Q s330| —,—,2,2’4,4’- C,,H,N,O,S. Sees317 .....| 366.27 |yend or pl (aa) | 197 
tetranitro- 
s332|—.dipropyl ...... Propy! sulfide. WS .2A) |Ptre cccrende cher = 1025) 
CH,CH,CH,SCH,CH,CH; 
$333] ——,2,2’- CHUCHCICH SCH CHCICHA | |iemeccc deuce —40 
dichloro- 187.13 
5334] ——,3,3’- | C(CH,)3S(CH,)3Cl....... 187/13} Ihe eco peor es 
dichloro- 
$335| —,2,2’-ditolyl ... ..| o-Tolyl sulfide. .........-. 214.33 |pl (al) 2” 64 
248 (4.11), 
274 (3.70) 
ORT Ap AT V9 lene Bl la Oren Coe eis OPE AO Reo DIA SRG sys, ste cise pa ere, [ts iskoroereie 
56 7/) a A 9 Pe ee cic Gein epi Grins Orci 214.33 |nd (al) 28 
Q 5338] —,4,4’-ditolyl .....| p-Tolylsulfide........... 214.33 | nd (al) Sia 
A™ 252 (4.16), 
276 (3.83) 


s340|—,ethyl isobutyl . . . 


s341]—,ethyl methyl .... 


118.24 


76.16 |2'*° 212 (3.0), 


240 sh (1.6) 


°C. Density 


1.27412° 


164-629 | 1.18193° 
133 

298 0.84162° 
1642° 

230 0.84113° 
113-5%* 


120.027°° |0.81422° 


RW e yore 
—22.2760 


0.84832° 


289-9015 


Ph eS dl RO SSNO AE 

230769 
84.5* 

296 
1458 


0.84097° 


paige 
22s 


210*° 


288.2109 
24075 


142.3876 
32.3119 
12278 
95-745 
16243 
111-27 
285 
17415 


0.837739 


1.15693° 


1.177435 


1731! 
1791} 
> 300 
1791! 
(cor) 
ipl pele 
24.81° 
66.657°° 


.83063° 


0.84222° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-505 


1.45867° 


1.443879 | i | s | s 


44872 Or ia leseies 
1502070 is 


1 S07 Sse eee oe es 


ies 2d) 


146062071 ee S 


SEEEE 


17520320 Bc cleo 


Solubility 
other 
solvents 


lig co 


1435520 ie is cits 
Seo nresarersta 6 Vv 
st 
EERE Did 5" v 
i 
W45567 0" tines 
1.63347" |) Teles |lhoo fo) 
reatearting Wess Ciel Sea (ooo loge 
yi 
Konaa cae Oly |v i) lee 
Aye cuaebeuae coe [lent Vv 
aiviv ve 
sraltyroisteravay | ePtmiavevepais i Vv 
Ter Weve ie Vaullaac ler 
sh 
belts hea Vv 
oie toler shove: [toveseiesaless 0) [feces Oo ilberwis Neste [iece-s 
i 6 s|v 
i Oe Ne sated carerest aes 
sh 
Sills: liatelisee 
Suiias 


a ade HESS [PM [reopen 
é 
: | || SS) ices 


con sulfs 


con sulfs 
pethi 


Ref. 


BI’, 349 


B1*, 2122 


B1*, 1685 
B1°, 1659 
B1°, 1479 
B1, 288 
J1952, 
2198 
B67, 588 
B6’, 611 
B1°, 1608 


B6, 299 


B13*, 200 
B13?, 298 
B137, 299 
B13?, 299 


B6*, 312 


B6?, 311 


B6’, 315 


B1?, 372 
BI’, 1437 
B1°, 1438 
B67, 342 
B6, 418 
B6, 418 
B67, 395 
B1*, 1566 


B1, 343 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline + 
No. Name Synonyms and Formula Mol. form, oat 
wt. |specific rotation 
and A,,,, (log «) 
aes 
Sulfide 
Q s342| ——,2-chloro- .. ..| CH,SCH,CH,Cl.......... WOO hake are eel In onooee 
—|— ethyl phenyl . . . .| see Benzene, (ethylthio)-* 
s343|—,ethyl propyl ....|C,H,SCH,CH,CH;....-.- 104.22 | 1°” 216 (2.49) —117.04 
$345|—.2-furyl phemyl. <i} os. ce wacom enemas N76 :2:3) lace reas tate a oll eso siete. ce 
s346| —, isobutyl methyl. .| CH;SCH,CH(CH;),....... 10422 alae lerntiniteitte © <|\siz gers cies 
s347| —,isopropyl methyl | CH,SCH(CH;),........-.- 90.19 | 4#*°215 (2.96) | —101.51 
—|—,methyI phenyl. . .| see Benzene, (methylthio)-* 
$348] —,methyl propyl. . .| CH;SCH,CH,CH;........ 90.19 ie oer ==113 
(3.00) 
Qs350| —,penta- Tetrahydrothiopyran. 102.20 | 4"! 230 sh(2.2) |19 
methylene Thiacyclohexane. Thiane. 
3351| —,trimethylene... .| Thiacyclobutane. 74.15 | A"! 272 (1.4) ES} 
$352) Sulfone, benzyl C,H. CH.SO{G Heer. «2-8 232.30 | nd (al) 146-6.5 
phenyl A"'219 (4.12), 
259 (2.85), 265 
(3.03), 272 
(2.90) 
§353|—,Wemzyl (4-toly])=)<|\-\senils ietelaeroiciare s/s viele <5 = 246.33 | nd (al) 144-5 
Qs354|—,dibenzyl ....... Benzyl sulfone. 246.33 |nd (al-bz) 155 
C,H,CH,SO,CH,C,H; 2*'219 (4.32), 
259 (2.68), 265 
(2.61), 269 
(2.41) 
Q s355|—,dibutyl ........ Butyl sulfone. 178.30 | pl (wor al) 46 
CH;(CH;);SO,(CH3),;CH; 
s356|—,diethyl......... Ethyl sulfone. C,H,SO,C,H,|122.19 |rhpli < 208 |73-4 
s356'| —,—2,2’- CsH,;O0CH,CH,SO,CH,CH,0C,H, |pink If (al) 180 
diphenoxy- 306.38 
Q s357| —,diisopropyl.... . Isopropyl sulfone. 150.24 | (eth) 36 
(CH,;),CHSO,CH(CH;), 
Q s358|—,dimethyl....... Methyl sulfone. CH,SO0,CH,} 94.13 |pr 110 
Q s359|—,diphenyl ....... Phenyl sulfone. 218.28 |mcl pr(bz), pl |128-9 
(al), nd (w) 
42235 (4.20), 
261 (3.23), 267 
(3.30), 274 
(3.11) 
s360|—,—,2-amino- ....|C,,H,,NO,S. Sees359 ..... 233.29 |If (dil al) 122-4 
2° 228 (4.33), 
274 (2.94), 
280 (2.40), 
318-20 (3.62) 
s361|—,—,4-amino- ....|C,,H,,NO,S. Sees359 ..... 233.29 |nd (al) 176 
A°¥ 270 (4.27) 
Q s362|—,—,4-chloro- .. . .| Sulphenone. 252.72 |cr (al) 98 (95) 
C,,H,CIO,S. Sees359..... A™ 239 (4.21), 
273 sh (3.19) 
s363|—,—,4,4’- C,6H,.N20,S. See s359..... 332.38 |pa ye nd (eth or | 282-5 
diacetamido- dil aa), If (aq 
al) 2°'257 
(4.41), 285 
(4.55) 
s364|—,—,2,4- C,,H,.N,0,S. See s359..... 248.31 nd (al) 188 
diamino- | 
2 s365|—,—,3,3’- C,,H,,N,0,S. See s359..... 248.31 |prJ?'231 168 
iami (4.52), 315 
(3.67) 
2 8366 Sameee C,,H,,N,0,S. See s359..... 248.31 |If (dil al, 178 
diamino- MeOH) 
A" 261 (4.25), 
295 (4.43) 
Q s367|—,—,4,4’- C,2HsCl,0,S. Sees359..... 287.18 |mcl 148-9 
dichloro- 
$368 | —,—,4,4’- C,6H,,0,S. Sees359....... 306.38 |pl (al or aa) 163 
diethoxy- 
Q 5369 | —,—,2,2’- C,2H,00,S. Sees359....... 250.28 |nd (bz) 164-5 
dihydroxy- (179) 
s370 |—,—,2,5- C,2H100,S. Sees359....... 250.28 |pr (w), 196 
dihydroxy- nd (dil al) 
$371 |—,—,3,3’- C,2H100,S. Sees359....... ZOO :250 | omer 2 190-1 
dihydroxy- 
Q s372|—,—,4,4’- C,2H)90,S. Sees359....... 250.28 |nd (w), 240-1 
dihydroxy- th bipym 
A" 236 (4.12), 
262 (4.30), 
295 (3.35) 


b.p. 
eG 


140 
4420 


PIS S720 
13:497° 
119-208 
97-82:5 
112.5708 
84.757°° 


95.5476° 
—4,991° 
141.757°2 
9382 
94.677°° 
14.01°° 


338760 
379 
232 e 


Density 


1.109725 


0.83703° 
1.13417° 


0.83357° 
0.82917° 


0.84247° 
0.98613° 
1.02007° 


1.12615? 


1.17023!° 
1.25229 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-506 


Solubility 


1.49027° 


1.44627° 
1.5976° 


1.44337° 
1.49327° 


1.44427° 
1.50677° 


1.5102?° 


Ref. 
other 
solvents 


BI’, 347 


B1°, 1432 
Am 81, 
4927 
B1, 1565 
B1, 367 
B1°, 1432 
B17?, 18 
B17?,12 


B6?, 428 


B6, 455 
B6*, 430 


B1?, 400 


B17, 345 
B6?, 150 


B1?, 387 


B1, 289 
. |B6*, 992 


B13, 399 


B13?, 298 
Be? 


’ 
1036 


B13?, 303 


B13, 553 


B13?, 219 


B13, 300 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Q s382| —,phenyl (4-tolyl) 


Q 5383} Sulfoxide, dibenzy! . 


$394] Sulfuric acid, 
diamide, 
N,N,N ',N '-tetra 
methyl- 


s395|—dibutyl ester*... 


s396|—,didecyl ester* 


s397|—,didodecyl ester* 


Q s398|—, diethyl ester*... 


s399|—diheptyl ester*. . 


—,dihexadecyl 
ester* 


s401|—,dihexyl ester*. . . 


Q s402|—,dimethylester* . 


$403 | —,di(3-methyl- 
butyl) ester* 

—,dioctadecyl 
ester* 


s405|—,dipentylester*. . 


.-| Cy2H,,NOS. See s387 


—,dipropylester*. . 


C,4H,40,S. See s359 


Anisyl sulfone. 
C,4H,40,S. See s359 


Propyl sulfone. 
CH,CH,CH,SO,CH,CH,C 
o-Tolyl sulfone. 


p-Tolyl sulfone. 


Butyl sulfoxide. 
CH,(CH,),SO(CH,),CH, 

Ethyl sulfoxide. 
C,H,SOC,H, 

Methyl sulfoxide. 
CH,SOCH, 

Phenyl sulfoxide. 


C,,H,9N,03S. See s387..... 


p,p '-Sulfinyldianiline. 
C,.H,,N,0S. See s387 


C,H, 0038S. See s387 


Propyl sulfoxide. 


162.30 


106.19 


78.13 


202.28 


217.29 
262.29 


232.31 


234.28 


134.24 


CH,;CH,CH,SOCH,CH,CH, 


p-Tolyl sulfoxide. 


Tetramethylsulfamide. 
(CH;),NSO,N(CH;), 


Butyl sulfate. 
[(CH3(CH,)30],SO, 

1-Decanol sulfate. Decyl 
sulfate. [CH3;(CH,),O],SO, 

Dodecyl sulfate. 
[CH3(CH,),,0],SO, 

Ethyl sulfate. (C,H;O),SO, . 


Hepty] sulfate. 
[CH3(CH,),O],SO, 

Cetyl sulfate. 
[CH3(CH;),sO],SO, 

Hexyl sulfate. 
[CH3(CH,),0],SO, 

Methy]I sulfate. (CH,0),SO,. 


Isoamy|l sulfate. 
((CH,),CHCH,CH,0],SO, 

Octadecyl sulfate 
[CH3(CH,),,0],SO, 

Amy\ sulfate. 
[CH3(CH,),0],SO, 

Propyl sulfate. 


(CH;CH,CH,0),SO, 


230.33 


152.22 


Color. 
crystalline 
form, 


specific rotation 


and A,,., (log e) 


nd (bz) 

A" 233 sh 
(4.01), 289 

(3.88) 

If or pr (al), 
nd (al-eth) 
A" 237 (4.16), 
260 (4.35) 

sc 


nd (al) 
22'233 (4.16), 
273 (3.43), 
280 (3.40) 

nd (qa) 
A"! 233 (4.00), 
245 (4.30) 

pr (bz), nd (w 
or al), pl (al) 

pl (al) 
A*' 234 (4.15), 
266 (3.31), 
273 (3.35) 

pl (al) 


If (al or w) 
A* 222 (4.29), 
260 (2.68), 
265 (2.55) 

nd (dil al) 


A*' 233 (4.15), 
265 (3.32) 
nd (w) 
A" 278 (4.01) 
ye (al) 
A" 277 (4.33) 
pr (wor al) 
A*' 264 (4.17), 
300 (4.25) 
nd (ace) 


nd 


cr (lig, peth) 
A*"' 275 (3.35) 


pl or nd (dil al) 


— 24.5 


See) 


fe fm] = 


225760 
(extrap 


208 dd 
96's 


188.57°°d |1.32837° 


fr —27 | 7615 


—20 


139-41? 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-507 


Solubility 


other 
solvents 


aas 


chl, CS, s 


chl, 


1.436275 


1.3874?° 


1.4290?° 


1.4135?° 


con sulfs* 


Ref. 


B6, 794 


B1?, 373 


B6?, 342 


B6', 208 


B67, 395 


B6, 371 


B67, 395 


B6?, 429 


B17, 400 
B1?, 345 
B1, 289 


B67, 290 


4356 
B13, 53 
B6, 860 
B1?, 373 
B67, 395 


Am 76, 
220 


J1943, 


B1*, 1683 
BI, 1823 
B1°, 1656 
BI, 283 
BI’, 434 
B1+, 1837 
B17, 418 


B1?, 368 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS | 


form, a Density 
specific rotation| es: 
and A,,,, (log «) £ 


Color 
crystalline 
No. Name Synonyms and Formula si 
Sulfuric acid 
s407| —,ethylene ester. . .| Ethylene sulfate. Glycol 124.12 |nd or pr (bz- 99 (97) 
sulfate. lig) 
Q s408| —,monoamide, Cyclohexylsulfamic acid. 179.24 | (al) 169-70 
N-cyclohexyl- 
Q s409] —,mono(2-amino- | H,NCH,CH,0SO3H ...... 141.15 |mclpr(w-al) | 230d 
ethyl) ester* 
3410] —,monobutyl ester Butyl hydrogen sulfate. ESS, 19 yr’ AM aids dates 
CH,;(CH,),0SO3,H 
s411|—,monochloride _| Ethyl chlorosulfonate*. ABE SB Ne anak eee ia koe earns 
monoethyl ester C,H;OSO,Cl 
s412| —,monochloride Methyl chlorosulfonate*. DSO S5 ioe Seite so FS Pad ise.e 0:8 
monomethylester | CH,;0SO,Cl 
s413} —,monoethyl ester*| Ethylsulfuric acid. Ethyl UPS 3 Ey | et err OOO enor eee 
hydrogen sulfate. 
C,H;,OSO,H 
3414] —,monomethyl Methyl bisulfate. Methyl LDU Ti eremxterairetatas sists <7 30 
ester* hydrogen sulfate. 
CH,0SO,;H 
8415] Sulfurous acid, Tetramethylthionamide. P3622) rare atetel evel avelareye 31 
diamide, (CH3),NSON(CH;), 
N,N,N ',N '-tetra- 
methyl- 
Q s416|—,dibutyl ester*. . .| Butyl sulfite. 194.3091 <230, Wino Seve 
[CH3(CH,)3;0],SO 
s417|—,diethyl ester* . . . | Ethyl sulfite. (C,H,O),SO...|138.19 |.............]eeeeeees 
$418|—,diisobutyl ester* | Isobutyl sulfite. 194,50 Wave cintacaayereaters || abet stone 
((CH,],CHCH,0],SO 
s419/—,dimethylester* | Methyl sulfite. (CH;0),SO..|110.13 |A*'280(0.90) _|........ 
Q s420|}—,ethylene ester. . . | Ethylene sulfite. Glycol ROS.12 Whacncatscoits «058 oa 
sulfite. 
s421|—,monochloride, | Ethyl chlorosulfinate. DSB cas mated ots accede tpieses ois 
monoethyl ester C,H,OS(O)CI 
$422 | Sylvestrene(d) Carvestrene. 3-Isopropenyl- |136.24 |[aJ}®+83.18 |........ 
1-methylcyclohexene (undil), + 66.3 
d-1|,8(9)-m-Menthadiene. (chl, c = 4.3) 
—|Syntomycetin ..... see Chloromycetin 
—|Syringaldehyde ...| see Benzaldehyde, 3,5- 
dimethoxy-4-hydroxy- 
—|Syringenin........ see 2-Propen-1-ol, 
3(3,5-dimethoxy-4- 
hydroxyphenyl)- 
—|Syringicacid...... see Benzoic acid, 
3,5-dimethoxy-4-hydroxy- 
—|Syringidin........ see Malvidin 
$423|Syringin.......... Methoxyconiferine........ 372.38 |cr(w), 192 
nd (al), 
nd (w +1), 
[o]p —17.1 


151-4 


5214 
133-5759 

482° 
280d 


130—40d 


209 760 
70'° 


230 
11619 
1 57768 
§515 
209741 
92. 
1267°° 
5245 
17376° 
70-17° 


bette: 


3216 
17575! 


1.350235 |1.4167° 


1.480525 |1.4138'8 


1.36573° |1.4105?° 


0.99573° |1.43107° 


1.08293° |1.41442° 


0.98623° |1.42687° 


1.21292° |1.40932° 


1.44027° |1.44637° 


1.276635 |1.455075 


0.847938 |1.47608 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-508 


|__| 
aoe solvents 


con 
HNO,, 
con sulfs 


B1°, 2110 
C53, 
5157 
B4?,718 
B1?, 397 
B1?, 327 
B1°, 1199 


B1?, 326 


BI, 1561 
B1, 282 
B1*, 2110 


B1*, 1316 


BS?, 84 


B31, 222 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


Mol. 
wt. 


Tachysterol 


tl| Tachysterol....... 


t2| Tagatose(D) 


t3} Talitol(D) 


t4| Talonic acid, 
hemihydrate(D) 


Nt5|—,y-lactone(D) ... 


t6|Talose(D)........ 


Q t7| Tannic acid 


t9| Tartaric acid(d). .. . 


et) | Ci nano sdene 


tl1] —(meso) 


t12] —,anhydride 
diacetate(d) 


D-Altritol. D-Talite. ra 182.18 


Cc6H 1207. 4H,0 


Gallotannic acid. Tannin. 
Ci6Hs2046 . 


see Tannic acid 
Cyo H 3604 


L-2,3-Dihydroxybutanedioic| 150.09 


acid*. d-2,3-Dihydroxy- 
succinic acid. 


HO,CCH(OH)CH(OH)CO,H 


Racemic acid. 


HO,CCH(OH)CH(OH)CO,H 


HO,CCH(OH)CH(OH)CO,H 


a,a’-Diacetoxysuccinic 
anhydride. 


396.67 | [a] i* — 70 (bz) 
As® 280 (4.44) 

cr (dil al), 
[a]3? —5 
(w,c=1) 

pr (al, MeOH) 
[o]b® + 3.2 (w) 

cr (aq al +4w) 
[a]2> + 16.7 
> -21.6 
(w,c =4) 
(mut) 

pr (al), [a]5° 


180.16 


205.17 


178.14 


—34.65 + 
—28.4(w) 
(mut) 
a:cr(al), B: cr 
(MeOH) 
[a]%’ +29 
> + 19.7 
(w,c=1) 
(mut) 
B: [a]2? +11.5 
> +21 
(w,c =4) 
(mut) 
1701.24) pa ye-br 
amor or fl 
Aw pH=8 
280 (2.2), 
420 (1.8), 
500 (1.8) 


180.16 


ye pr (MeOH) 
[ole + 200 
(AcOEt) 
AP* 428.5 
(4.96), 455 
(5.14), 485 
(5.12) 

mel (anh), rh pr 
(w +1), 
[a]3° + 12.7 
(w, c =17.4) 

mcl pr (w or 
al + lw) 


| 150.09 


tcl pl (w) 
150.09 


216.16 | nd (bz) 


t13| —,dibenzyl ester(d) | CSH;CH,0,CCH(OH)CH(OH)CO,CH,C,Hs 


| 330.34 | [aJ45 + 19.26 


t14] —,dibutyl ester(d) .| CH3(CH,)s;0,CCH(OH)CH(OH)CO,(CH;);CH3 


t16| —,diethyl ester(d). . | C,Hs;0,CCH(OH)CH(OH)C' 


2 t15}—,—(d/I) ......... 
Qt17|—,Hdl)§ ......... 
t18]}—,4D .... 2.2... 


t19| —_,—_(meso)....... 


t20|—,diethy] ester 
diacetate(d) 


t21 | —,diisobutyl ester 


(d) 


t22|—,—(dh 


262.31 | pr, [a]=? +11.3 


(al) 


CH;(CH;);0,CCH(OQH)CH(OH)CO,(CH;);CH; 


Diethyl racemate. 


262.31 
0,C,Hs| [a] +7.9 


206.20 
206.20 


(undil) 


C,H,;0,CCH(OH)CH(OH)CO,C,Hs 
C,H;0,CCH(OH)CH(OH)CO,C,Hs| [a]i° — 7.55 


C,H;0,CCH(OH)CH(OH)CO,C,H; 


| 206.20 | (undil) 


| 206.20 


C,H,;0,CCH(O,CCH;)CH(O,CCH;)CO,C,H; 


290.27 | mel cr (lig) 
[a] }0° +6.3 
(undil) 
[a]38, —17.3 
(bz, c =5) 


(CH;),CHCH,0,CCH(OH)CH(OH)CO,CH,CH(CH;), 


262.31 |[a]p + 11.8 (al) 
[a]3i, +67.1 


(Py, p =7) 


(CH;);CHCH,0,CCH(OH)CH(OH)CO,CH,CH(CH;), 


262.31 | cr(bz) 


: b.p. Densit 


Solubility 


| ee | Ref. 
Slee other 
ace solvents 


m.p 
[Gc 
ei See 220iVvact |) Moots 
194-5 ||. 4 PESIRE Cr iaaee 
87-8 9s Nee bh vee). | 24. 8T8... 
13829 EVAR EAA | cee ak 
135-7 
AGO Hh SERRE 
B: 120-1 
210-5. Stese eee Ne REEL. 
6d 
VSS=G Sw ceerecttare tes caret ak 
190 = eel eee 1.75987° 
206, | anaes 1.788 
(210d) 
(anh) 
203-4 
(+1w) 
146-8. |heandeh.. 1.6663° 
(140) 
D3)” | PA taers ci] ols oni chee 
50 250-70* | 1.20367? 
22-2.5 3207°° 1.09092° 
178! 
BAP AD tia: 3207°5 1,08793° 
1851? 
18.7 2807°° 1.20363° 
1428 
18.7 28175 1.20463° 
158'* 
18 2807°° 1.20543° 
162'° 
60 (55) WSietee | |WAERIte 
67.3-7.6 |2967%* 1.1149§° 
(cor) 163'° 
323-5 1.0265$! 
72.7-2.9 | 183%! 
S113 1.03863° 
63 19513 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-509 


cies halen 1 Ss 

RTaeheee Ss 6 

Pe aoackiae sues 

cs RutAtans v 

qi hadgtte§ si "| s% 

P ercenepuinse s|v 
EOI Wh s* 


1.4955 viv 


1.445179 | s| os 


1.447415 | s | s 


1.446879 | s | s 


1.443879 | 56 | c 
1.44687° | ...] s 
PASESSEa) Sho a5 
Hog vattists aps 
OOO ies 
nr eaeeaLe Seu 


s | s | Ss |oss 
MeOH i 
i |...| i |MeOH6 
Ne Pesiee sth | Weer oiordigocss 
i D> fl erawereters tenn 
i Wile eas car icaari 
Wa Yep 1 chy 
CS;i 
Vv s | CS,, peth 
s 
MeOH 6 
6] s Mi Al hroyweens here a 
6 ed oe 
Calin ol Radel Reertecaacio 4 
WV) js! aaé 
5 GO Wes Al iowa Pys 
s .| OSS 
s .| OSs 
s|s aa co 
oss 
o| s Os $s 
sies oss 
SF Jest Sse 
Vv lig s" 
Heel aveke . | Oss 
aee}| Wa Oe oss 


E12A, 


175 


B31, 348 


B31, 133 


B30, 100 


B3°, 1029 


B18?, 143 


‘B6*, 1537 


B3°, 1021 


B3°, 1032 
B3?, 329 
B3?, 337 
B3°, 1020 
B3°, 1031 


B3°, 1021 


B3°, 1021 


B3°, 1028 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Color, 
crystalline b — 
Synonyms and Formula Mol. form, ere ae Density 
wt. |specific rotation inten other 
and ,,,, (log €) Ly solvents 


TE1300205 | crete eee 


(CH;);,CHO,CCH(OH)CH(OH)CO,CH(CH;), | -. -- «+ 27576 B3?, 331 


|234.25 |[aJ2° +14.9 152)? 
MMR (CH),CHO,CCH(OH)CH(OH)CO,CH(CHs), 34 275265) mee | ARAL 66200) 52/21 otra | ese Ae B3?, 337 
[23422 5) ees ee poets 154! 
125 |—,dimethyl ester(d) | CH;0,CCH(OH)CH(OH)CO,CH; | (i) cr (bz) (48 ~—«28076° | 1.30645 |........ ae B3°, 1018 
178.14 | (ii) cr (bz) (ii) 50 1662 
(iii) cr (w) (iii) 61 
[o]8° +6.72 
(MeOH, 
ic=16); 
[a]2° —9.1 
(bz, c =1) 
26 {= — (dD) crencocices CH,0,CCH(OH)CH(OH)CO,CH; |orhnd(bz),  |90(st) —_|28278° "26049. Wore, aces ue B3°, 1027 
|178.14 | ta (chl) 80 (unst)} 1692° 
{27|—=—(neso);:.1..<.08 CH,0,CCH(OH)CH(OH)CO,CH; _ |nd (chi), cr 114 ROO er rree loc tee ae ey B3°, 1031 
|178.14 | (MeOH) sub 
t28 |—,di(2-methyl- C,H;,CH(CH;)CH,0,CCH(OH)CH(OH)CO,CH,CH(CH;)C,Hs 11063620) Jaen enee Rar a B3, 519 
butyl) ester(d) 1290.36 |[o}2°+14.10 |........ 20820 
t29|—dinitrate(d) ... . }HO,CCH(ONO,)CH(ONO,)CO,H Ind (eth-bz) dD De ale Ses levi ees i i B3?, 328 
240.08 | [a]2° + 13.7 


(MeOH, 


—9) 
t30 |—,dipropyl ester(d) CH,CH,CH,0,CCH(OH)CH(OH)CO!CH,CH,CH, <geeaeek Bh390Z° | 5 scetawciess sists B3, 516 
learn [olzue 1944) ON | rere res 18123 
(w) 
t31|—,—(dl) ......... CH;,CH,CH,0,CCH(OH)CH(OH)CO,CH,CH,;CH3;|25 2867° NB) PAT | ek aren aang B3?, 337 
1234.25 |pr (al-eth) 167!! 
t32 |—,monoethy] ester edn cS Ere fej Fel SCwy GOR) Wieeraeteh ence terpenes i B3, 512 
(d) 178.14 
33 |—,piperazinium salt| HO,CCH(OH)CH(OH)CO,H.C,H, oN: 28754 NPMMRG 2+ seek bees nly Am 70, 
(d) 1236.23 |er (cor) 2758 
t34|—,—(meso)....... HO,CCH(OH)CH(OH)CO,H.C,HioN2 14021) Weer of clare i eters Am 70, 
236.23 |cr (cor) 2758 
—|Tartronic acid..... see Malonic acid, hydroxy- 
Qt35|Taurine.......... 2-Aminoethanesulfonic 125.15 |mel pr(w) 328309 MI etAG dct .occat Ieee ese i i B4, 528 
acid*. (317d) 
H,NCH,CH,SO3;H 
t36 |—, N,N-dimethyl- . . |2(Dimethylamino)ethane- 153.20 |pr (MeOH), SES=6 ibe ese ates Ws sis ceress eeulerac ever i i B4?,951 
sulfonic acid*. pl(w +1) (anh) 
(CH;3),NCH,CH,SO3H 
t37|—,N-methyl- ..... 2(Methylamino)ethane- 139.18 |pr po Se ae ON PPE SOM ee hc cece i i B4, 529 
sulfonic acid*. 
CH;,;NHCH,CH,SO,H 
t38 |—, N-methyl- N- CsHsN(CH;3)CH,CH,SO3H. pavt(al) "| 23940 walbaeqssaes|| Seiten fume « oe ag B12?, 285 
phenyl- 
t39|—,N-phenyl-...... CsH;sNHCH,CH,SO3H.... |201.25 |If(w), pr (al) DIL FBO i iatace aicvayers || (a/a/aret nite all sternatettvays i i B12?, 284 
t40 | Taurocholic acid . . . |Cholaic acid. Cholyltaurine. |515.72 |pr(al-eth) Oe LISA ad cronies teenie veil eee E14, 195 
C.6H4sNO-,S [a] i? + 38.8 
(al, c =2) 
acon sulf 
303 (3.64), 
389 (4.45), 
480 (3.46) 
t41 | Telluride, diethyl. . . | Ethyl telluride. WSe7Sired-ye. aac cle 137-87 |1.59935 1.518215 BI?, 359 
2H;TeC,H; 
t42|—dimethy!....... Methy] telluride. UST/67,|\payes? 70) —\/...00088 93:5)" ia Sine | tact cart i BI, 291 
CH;TeCH, 
Nate B essa Hydroxydeguelin. C,,;H,,0,. |410.43 | pr (chl-MeOH)| 198 Pes Arete fers rey ea ek bates Am 55, 
(218-20) 759 
eA see Succinic acid, iso- 
propylidene- 
t44|Terebic acid(d/). . . . |3,3-Dimethylparaconic acid. | 158.16 |mcl pr (al) NIG tiles ne OSRS520: renee B18?, 314 
Teribinicacid. CjH,,O, 
—|Terephthalaldehyde | see 1,4-Benzenedicarbox- 
aldehyde 
— |Terephthalaldehydic | see Benzoic acid, 4-formyl- 
acid 
—|Terephthalic acid . . | see 1,4-Benzenedicarboxylic 
acid* 
t45|Terpenolic acid ....|Terpenylicacid............ 172.19 |lfor pr(w+1) |90(anh) |sub (|. .....2. |. .0c-20 | S |ocei/s >.) cme] cere ne B18?, 316 
57 130-40 
F (+1w) ' 
Q t46|0-Terphenyl....... 1,2-Diphenylbenzene....... 230.31 |mcl pr (MeOH) |58 REPT al epee. wall eae Dillane BS°, 2292 
A" 231.5 (4.42), 160-70? 
250.5 (4.06) 
2.147|m-Terphenyl ...... 1,3-Diphenylbenzene....... 230.31 |yend(al) 2" ~—-|89 3657 MMA cee enc ere || eastern as i oak BS°, 2294 
246.8 (4.59), 
r f 290.7 (3.24) 
0 t48|a-Terpinene....... p-Mentha-1,3-diene. CjoH,.. |136.24 |4*'265(3.84) |........ 177.278 |0.85022° |1.47842° BS?, 337 


68—70'? 
For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-510 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
form, ae b.p- Density Ref. 
specific rotation c other 
and A,,,, (log «) solvents 


No. Synonyms and Formula 


Mol. 
Ww 


eth] ace| bz 


© t49| a-Terpineol(d/) . . . . | di-p-Menth-1-en-8-ol. .26 |cr (peth) 4" 2201ee 0.93377° |1.48317° B6°, 247 
CioH;30. 215 (2.25), 85? 
260 (0.26) 
© t50|—, acetate ........ Cy2H2902. Seet49 ......... 29 Eile D2 Me teameatasers 140*° 0.96592° |1.46897" | i Beal leetaghosee B6?, 66 


(undil) 104-6"! 
1:[a]3? — 73 
(undil) 


t51|Terpinol, hydrate | cis-Terpinhydrate ......... 2 SUD) LOO Wie eee siere« UST teS 2) 8: || Syl Sin lhe: opl| ae [ates arom 0 © B6?, 754 
(cis) 
CLUSZ Ter pinolene ok ce | one dea es ee etoe a an erethe PsP iameiirecns fc ote | Ponte aac 1857°° 0.86232° |1.48837° i Bata] Sli Sesrescavear at B5°, 345 


761° 
t53|3-Terpinolenone .. . | Piperitenone. C,o9H,4O .....| 150.22 |[o]s4¢—O0.1  |........ 0.977422 1) 1.529422 shee sh veal EN alicrobe|la c-cllte ce a.ere-aca 31939, 
4*' 242 (4.10), 1496 
278 (3.90), 
353 sh (2.05) 


t54|Terramycin....... Oxytetracycline. C,,H24N,0.| 498.49 |............. |184.5—-5.5 ]1.63479 |... Joe eee Bs cae lis, oN Ul sa top| liahadictanat aisha Am 87, 
134 
Qt55 |Testosterone ...... 17B-Hydroxy-4-androsten- |288.44 |nd(dilace) |155 =f... eee fener e eee fee eee ee i cote Am 76, 
3-one. C,95H2302. [a]2* + 109 1962 
(al, c =4) 
A*' 240.5 
(4.23) 
t56 |—,4,5-dihydro-17- |C,oH3,0,. Seet55......... t er (AcOEt)! 7) 192-3) aierreraciereral|(stisheveyop et slave rarerare oi] Seok laa Ae tdb seh lisse AcOEt 6 |E14, 145 
methyl- 2283 (4.15) 
t57 |—,17-ethenyl-. ... . 17-Vinyltestosterone. : prams eo) T40=T Clears oe Salli scrertecan is ppsacta sae POM Ce ...|MeOH, 65 F 
Cy,H3002. See t55 (peth-eth) chlis 2224 
[a]p +87.6 
t58 |—,17-ethyl-....... GAs PA ORSAY Sb) oo oacabae 49nd (AcOEt) )143=4 Nea werd wehaathie senses « Beall yerciatl| isan ... |AcOEts* |E14, 145 
[a]?° + 71.2 
t59 |—,17-ethynyl-..... C,H ,02- Seet5S -..0:0.-.- A er (chI-MeOH, |270-2. siisub vaca). 93/scu lec vc. eas i spiel ss ||.» | Giox, Py.s' }CS4, 
AcOEt) AcOEt s" 18213 
[a]?° +22.5 
(diox) A" 
238.5 
t60 |—,17-methyl- ..... Geoklsc On SCGtS St uctas ck 46nd (hx)i; 165-6) UN all aes « fare eee i oat 15 | Ee El4s, 
[aJ}#° + 82 (al) 2645 
497 % sult 298 
(4.26), 497 
(2.86) 
t61 |Tetrabenzotriaza-  |...............ccceeeeeee g Durple tdi anc pilates fe serw of arsta otal eratel | ReOTO ve l| evexoraperstess fh ANA Alta aes ra J1939, 
porphyrin pl (quinoline) 1809 
— |Tetracaine, see Benzoic acid, 4(butyl- 
hydrochloride amino)-, (2-dimethyl- 
aminoethyl) ester, 
hydrochloride 
—|Tetracene ........ see Naphthacene 
Q t62 |Tetracosane*...... CH; (CH) p7 CH aes eacaes : 54(51) |391.37°° |0.76657° |1.42837° | i Pa oes notes B1°,575 
231.31 | 0.79912°} 1.44807° 
(suc) 
—|Tetracyclone...... see Cyclopentadienone, 
tetraphenyl-* 
t63 |6,8-Tetradeca- GH, (CH), €:CC:C (CH,),CH gag wilccnniimee ss: 2 LES=9% W1O:86992° |. cies oilers glans Ea al eRe | Ieee ee B1°, 1067 
190.33 
Q t64 |Tetradecanal*..... Mpyristaldehyde. Tetradecyl |212.38 30 (23) 16678 | oy Rees stances i sor B1°, 2919 
aldehyde. CH,(CH,),,CHO 
t65 |—,dimethyl acetal . |1,1-Dimethoxytetradecane* . |258.45 |.............].-...... |1394-6* Jo... eee. ee red eae C53, 
CH,(CH,),,CH(OCH;), 12168 
t66 IME Wig ste ost Myristaldoxime. 221.39 MOL ML Aly SZ =S ag aah ale dpc lhe aes s1acg oboe 9) sia oes i Pe | ee | Bl, 716 
CH,;(CH,),,CH: NOH 
Q t67 |Tetradecane* ..... CHA(CH) ig CHascacciessiemie 198,40 Sowa ccncics +s ‘ ZO on i628e> Ih. i see bl) ei cvcilliobaaceh. Hes B1°, 549 
121.91° 
Q t68 |—,1-amino-*...... Myristylamine. 24341 || caer ce here : 291.27©° 10.80792° |1. i B4°, 419 
CH;(CH,),,;NH, 16215 
© t69'|—,1-bromo-*...... Myristyl bromide. 1277.30} | Ateiteme ee srw. \ 3077°° 1.01702° |1.46037° | i ras BI’, 136 
CH,(CH;),3Br 1812+ 
© t70 |—,1-chloro-*...... Myristyl chloride. 232845 | orate as atstey er orere 292720 0.86652° |1.44737° | i aie B1°, 550 
CH,(CH,),3;Cl 15325 
t71 .. |Tetradecamethylene bromide. }356.20 50.4 OEE BN re Scaaletare [stiensaiioys i Pach een B1°, 551 
Br(CH,),4Br 
t72 |—,1-phenyl-*...... 'Tetradecylbenzene*. 274.50) | Mapes 16.1 358.976° Bors | bed) icheud Pec tl ek teall (Graces eas CSO, 
CH;(CH2),3Ce6Hs 4869 
t73 |Tetradecanedioic CH,0,C(CH,),,CO,CHs. . . |286.42 |nd (MeOH) eee OE RAE | Reb cael anor fis) nec ... |... |MeOH i,s"|B23, 1858 
acid, dimethyl 
ester* 
t74 |1,14-Tetrade- ‘etradecamethylene glycol. {230.40 |nd (bz) AS UU SM BC ate\rere a's WN averciava'n [ewes Fick ae | CRI oee B1°, 2241 
canediol* HO(CH,),,0H 
t75 |1-Tetradecane- GEHA(CH 45030 oe cnn AGT Fee aise rie eter OO CANN) besa nersre | 99962" |. sas sie avast everall ft a-aill ov olla Seen aR Am 57, 
sulfonic acid* 1905 
Q t76 |1-Tetradecane- n-Tetradecyl mercaptan. PER Heondsansopoe | Bee Sere 176=80220 0.848440 9111.45972° Box als) ai Sean eco] reretsisiniere re Am 55, 
thiol* CH,(CH,),,;SH 1090 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Qt77| Tetradecanoic 
acid* 


Qt78)—,amide......... 


t79| —,anhydride*..... 


t80|—,benzylester .... 


2184 


t86 |—,propylester* ... 
 t87 |1-Tetradecanol* . . . 
© t88 |2-Tetradecanone*. . 
 t89 |3-Tetradecanone*. . 
© t90 }1-Tetradecene*.... 


t91 |5,9-Tetradeca- 
dien-7-yne, 6,9- 
dimethyl-* 

t92 |2-Tetradecyne*.... 


t93 |7-Tetradecyne*.... 
© t94 |Tetraethylene 
glycol 
Q t95 |—,dimethyl ether . . 


t96 |—,monoocta- 

decanoate 

Q t97|Tetraethylene- 
pentamine 


t103 |—,1,2,3,4-tetra- 
bromo- 
1-Tetralincar- 
boxylic acid (d/) 
Q t105 |2-Tetralincar- 
boxylic acid (d/) 


t104 


t106 |5-Tetralincar- 
boxylic acid 


t107 |6-Tetralincar- 


boxylic acid 


t108 |1,4-Tetralindicar- 
boxylic acid, 1- 
phenyl-(d, «) 
t109 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Tetradecanoic acid 


s—(dl,a)......4. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Mol. 


Synonyms and Formula ; 
wt. 


Myristic acid. 228.38 


CH,(CH;),,CO,H 


Myristamide. 227.39 
CH,(CH,),,CONH, 

[GH (CH), COO. ssa. 438.74 

Benzyl myristate. 318.51 
CH,(CH,),,CO,CH,C,H; 

Mpyristoyl chloride. 246.83 
CH,(CH,),,COCI 

Ethyl myristate. 256.43 
CH,(CH,),,CO,C,H, 

Isopropyl myristate. 270.46 
CH,(CH,),,CO,CH(CH;), 

. |Methyl myristate. 242.41 


CH,(CH;),,CO,CH, 


Myristonitrile. 209.38 
CH,(CH,),2,CN 
Propyl myristate. 270.46 


CH,(CH,),,CO,CH,CH,CH, 


Myristyl alcohol. 214.40 
CH,(CH,),;0H 

n-Dodecyl methyl ketone. 212.38 
CH,(CH,),,COCH, 

Ethyl n-undecyl ketone. 212.38 
CH;(CH,);>COC,H, 

1-Tetradecylene. 196.38 


CH,(CH;),,CH:CH, 


CH,(CH,),CH:C(CH,)C:CC(CH,):CH(CH,),CH, 


218.39 


GHi(CH:),C:CCH. ss. aoe 194.36 


CH,(CH,);C:C(CH,);CH, . |194.36 
HOCH,(CH,0CH,),CH,0H 
194.23 
CH,OCH,(CH,OCH,),CH,O0CH, 

222.29 
Tetraethylene glycol mono- |476.72 
stearate. 


CH ,(CH,),,CO,CH,(CH,OCH,) ,CH,OH 


H,NCH,(CH,NHCH,),CH,NH, 


189.31 

1,2,3,4-Tetrahydronaph- 132.21 
thalene*. 

CH HigO: SeetO8 oi. ccc stare 174.25 

BY Crp kdig NieiSee t98 5555.5, 5:.5.2c10 147.22 

CipHisN-Seet98n-... <0... 147.22 


2,3-Dihydro-1,4-naphtho- 160.18 
quinone. C,yH,O,. See t98 
Naphthalene tetrabromide. [447.81 
C,oHgBr,. See t98 
1,2,3,4-Tetrahydro-1- 176.22 
naphthoic acid. 
1,2,3,4-Tetrahydro-2- 176.22 
naphthoic acid. 
5,6,7,8-Tetrahydro-1- 176.22 
naphthoic acid. 
5,6,7,8-Tetrahydro-2- 176.22 
naphthoic acid. 
d-a-Isatropicacid.......... 296.33 
(CigH,<O,. Seetl08........ 296.33 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log 2) 


m.p. 
4e 


If (eth, 80 °% aa) | 5 
2°? 210 (1.85) 


If (ace) A* < 200 | 105—7 
If (peth) 53.4 
Seiccfe ont eee 20.5 
me Pix» Te VOCE FE —1 
Sree ere hana ic ave 12.3 
Am? 212 (1.85) 19 


sce AOS SE 19.25 
If 39-40 
cr (dil al) 334 

cr (MeOH) 34 

PF va alelatebeta cate —12 

RANG torscice 8 tar fea 6.5 


4"! 259 (2.69), 
266 (2.84), 
274 (2.90), 
286 (2.28) 


If (hx), nd 
(peth) 4°'228 
(4.0), 253 (4.0), 
294 (3.2) 

mel pr (chl) 


tel pr (AcOEt) 


nd (dil al) 
A?! 266 (2.65), 
273.5 (2.70) 

pr (w), wh nd 
(dil aa) 4"! 
235 (3.78), 
285 (3.11) 

Ind (al), cr 
(aa or bz) 
A" 240 (4.1), 
272 (3.2), 


154 


286 (3.1) 
pr.[a]?,° +9.44 
(al, c = 12.6) 


icr (chl-peth) 


C-512 


Density Ny 


250:52°° 1.4305°° 


149.3! 


0.84398° 


7a 


vac 0.85027° |1.43357° 


distb 


229.31! | 0.932128 


17416 


DOSIc 0.857335 |1.4362?° 


0.853279 |1.432575 


1.42522 


226.5199 |0.82813° 1.439275 
119! 
147? 0.859279 11.435675 
263.2 0.823630 | eee re 
167'* 
OS HON OP yi]. cyesota envi onetermratagets 
13413 
USDA CD Uh Sepsis eltaeteetee 
232-4769 10.7745}> |1.43517° 
12545 
958° |0.82417° |1.48667° 
PAs rn 0.800029 5 cceiere 


1443° 0.799125 [1.433025 
32876 = 1.128525 1.457720 
198'4 

275.8 MO132220 ieee 
32876 = 1.128535 1.45932° 
340)3 760s eee 1.50422° 
186- 

9214 

207.5776 |0.97022° |1.541352° 
79.362° 

280-910 |lwes see eee 
1822° 

249719 1.02952? |1.560422 
1402° 

276.87° |1.0625!° |1.60502° 


15544 


216'* 


Solubility 


io} 


s 


é 


on 


on 


other 
solvents 


6| 6 | 6 |CChé 
s* 

s .| peth s* 

Vv: || sei] wa obi 

S. | ccf acnl| ieee 
6 lig s 

s |v | v |chls 
co | co | oo Ichl, CCh, 


co | oc | o Jchl co 
vo} Vill Wile 
v |v |v |{chlv 

s . |OsSs 

s . oss 
Vv Silvas 
S'|..2 |} oS) [aerate 
V_ |. evel la-eret erent 


s diox s 

S  |oiee Pere «tier wihelielelniate 
Vv PhNH,s 
s Ss a nin one 
s . lacs 


i s" |CS,s 
chl s* 
viv |s josv 
AcOEt s" 
s s |CS5 
chls 
s |chls 
s jaas 
pethi 
i i '|andareeetes 
i i |CS,,aas 


Ref. 


B2°,911 


B2>, 929 
B23, 929 
B6?, 417 
B23, 929 
B2?, 922 
B2°, 923 


B23, 921 


B2°, 930 
B23, 923 
B1°, 1803 
B1°, 2919 
B1°, 2919 


B1°, 873 


BI’, 2107 


C37, 
3202 


C51, 
5821 


BS5*, 1219 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — a 


Color, 
crystalline 
form, 
specific rotation 
and 4,,,, (log «) 


Synonyms and Formula 


pl (w) 


[a]p —8.8 (al, 
c =5) 


cr (chl +1w), 
cr (w or min 
ac +2w) 

If (al or 30 % 
aa) 

pl (peth) 

cr (chl or dil 
sulf) 

pl (eth) 


C,oH,,ClO,S. See t115 


1-Oxo-1,2,3,4-tetrahydro- 
naphthalene*. 


A™* 247.5 
(4.06), 290 
(3.28) 

A" 245 (4.0), 


2-Oxo-1,2,3,4-tetrahydro- 
naphthalene*. 
C,2H,40. See t117 


see Phenanthrene, 1,2,3,4- 
tetrahydro-* 

Tetrabenzocyclo- 
octatetraene. 


tl20|Tetraphenylene.... 


t121 |Tetraphosphoric ((C,H ca. —40 


sO0),P(O)O};PO 


acid, hexaethyl 
ester 

t122 |Tetrasiloxane, (CH)3Si(—OSi(CH3).-—)3CH;  ~— Jw. se ee eee —76 
decamethy!- 310.69 

t123 |1-Tetratria- n-Carnatyl alcohol. 494.94 91.9 
contanol* CH,(CH,);;0H 

t124/1,2,4,5-Tetrazine ..|s-Tetrazine............... 82.07 99 


4” 253 (3.4), 


511 (2.56) 
EZ S||1,2.3,4-Tetrazolle «5 | oc) okies Cede sesite ees ciscae 70.05 |pl (al) 
t126/|1,2,3,4-Tetra- Tetrazolium salt. T.T.C. ....|334.81 |nd (al or chl) 


zolium, 2,3,5- 4*'250, 290, 
triphenyl-, 300 
chloride 
—|Tetrolicacid ...... see 2-Butynoic acid* 
—|Tetronal.......... see Pentane, 3,3-bis(ethyl- 
sulfonyl)-* 
—|Tetronicacid...... see Furan, 2,4-dioxo- 
tetrahydro- 
—|Tetryl............ see Aniline, N-methyl-N, 
2,4,6-tetranitro- 
—|Thalline.......... see Quinoline, 6- 
methoxy-1,2,3,4- 
tetrahydro- 
—|Thapsic acid ...... see Hexadecanedioic acid* 
Qt127|Thebaine......... Paramorphine. C,,H,,NO; . |311.39 | pl (eth), pr (dil 


al), [al 
—218.5 (al, 
p =2) a" 225 
sh (4.2), 285 
(3.9) 
365.86 |orh pr (al) 
[a]2° — 157 (al) 
299.37 |nd (dil al +4w) 
nd or pr (al, 
aa, AcOEt) 
[al —47 
(95 %) al, 
c= 1.16) 
([o]3° +9.6 
(al)) 4283 
(3.25) 


t128 |—,hydrochloride 
monohydrate 


C,.H,,NO,. HCI. H,0 


0 t129|Thebainone A ..... CAHANOM, os ores 83 


see Caffeine 
3,7-Dimethylxanthine. 
C,H,N,O,. 


180.18 |rh or mel nd 
(w) 1°: INHCI 
274 (5.57) 
1,3-Dimethyl-2,6-dihydroxy- | 180.18 |nd or pl (w +1) 
purine. A" 270 (3.98) 
1,3-Dimethylxanthine. 
C,H,N,0O,. 


351 (cor) 


25557160 
1291? 


1.098836 


234-407°| 1.10553” 


1.0556{7 |1.5599*” 


>150d | 1.29173’ 


194769 
882° 


0.8536;° 


sub 


1.3052° 


sub 290 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-§13 


= a 


.|chl 6 


other 
solvents 


B9', 417 


B9', 417 


B11?, 87 


B11’, 87 


B11?, 87 
B11?, 88 
B117, 88 


B7?, 292 


B7?, 295 


B7’, 305 


El4s, 
752 


C41, 
2692 


Am 68, 
358 
B1°, 1852 


B267, 212 


B26’, 196 
C51, 
11334 


B27?, 177 


C55, 
8764 
B21, 448 


CCl,, chl, 
ligi 


B26’, 264 


B267, 263 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log ) 
ee 


m.p. 
eG 


t141 |—,2,4-dimethyl- . . . 
t142 |—,4,S-dimethyl- . . . 


t143 |—,2,4-diphenyl- ... 
t144 |—,5(2-hydroxy- 
ethyl)-4-methyl- 
t145 |—,2-mercapto-4- 
methyl- 
t146 |—,2-methyl- 


carboxylic acid 
t150 |—,2-amino-, 
ethyl ester 
t151 |—,4-methyl- 


t152|—,—,,ethylester ... 


t153 |—,—,—,hydro- 
chloride 

—,4-methy]-2- 
sulfanilamido- 


t154 

t155 

© t156 |2,4-Thiazolidine- 
dione 


t157 |2-Thiazolidine- 


thione 
4-Thiazolidone, 


2-thioxo- 
2,3-Thiazoline 


t163 
t164 


Thiocyanic acid... . 
— allyl ester 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C42H 66018 


Thioacetaldehyde ammonia . 
see Vitamin B, 


Diphenylene disulfide 


C,H,NS. See t136 
C,H_N2S. See t136........- 


C,HEN;S. Seetl36.0....10- 


C,H,NS. See t136 


C.H,NS. See t136 


C,5H,,NS. See t136 
C,H,NOS. See t136 


C,H;NS,. See t136 


C,H.NS. See t136 


C,H.NS. See t136 


see Thiazolidine 


C.H,N,0,S. See t149 


C,H;NO,S. See t149 


C,H,NO,S. See t149 


C,H.NO,S. HCL. See t149... 


Tetrahydrothiazole 


2,4-Dioxothiazolidine 


2-Thiothiazolidone 


see Rhodanine 


4,5-Dihydrothiazole. 
A?-Thiazoline. 

S,N-Ethyleneisothiourea. 
C,H,N_S. See t158 


. |2-Thiazolinethiol. 


C3H5NS,. See t158 
see 3-Isophenothiazin-3- 
one 
see Ketone, di(2-thieny]) 
Ethylene sulfide 


. |see Acetic acid, thio- 


see Benzene, (methylthio)- 
see Carbazide, 3-thio- 


Sulfocyanic acid. HSCN .... 


Allyl rhodanate 
CH,:CHCH,SCN 


60.12 


262.34 


99.16 


nd (al), pl or nd 
(i-PrOH + 
3w), [ale 
—62.5 (MeOH, 
c=2) 


pl (al-eth) 


46 (43) 


mel pr or pl (al) {158-9 
A*' 242 (4.22), 
257 (4.63), 
275 sh (3.35) 

4" 240 (3.60) 

lye pl (al) 

A" 257 (3.79) 

Ihyg cr 
4" 257 (3.74) 

pl (w) 

2" 260 (3.84) 
nd (al) 


A 2Oa(3s05))  i|pteietsres:ers 
ee siatedeiaye icicle va 83-4 

If (al) 92-3 

colito pa ye 2) une. .<s- 
2” 249 (4.61) 

ye (dil al) 88-9 


AM=OH 734 (3.8), 
275 (3.0) 
4*' 250 (3.54) 


It ye nd (dil 


163-4 


pr or pl (w), 280d 
nd (al) 
4255 (3.78) 

pr 28 


pl (w), pr (al) 


nd (w or 
MeOH) 
2270 (4.11) 


nd or fi (bz) 


nd (w or 
MeOH) 


A*'258 (1.5) 


ye pr (chl) 
jw PH=7 
367 (3.97) 

APHIS ROD: 


C-514 


667°° 
204!! 


116.8 
140" 


281-26d 
1363040 


144-5719 
70-3°° 
158 
81-3°° 
> 360 
135” 
103? 
188 


128-976° 
65—-70*° 


132743 


213-Sd 


sub 
>250 


232-3755 
(215-20) 


164-57°° 


55—6d 


sub vac 


161 


Density 


1.19634 


1-1122° 


1.03682 


1.056'* 


other 
solvents 


1.49377° 


6 | s | 8 | $0)2.2 eee 
6 Bere 

s' 

voi Vv |v esl... fo. 
6 |v a lot 4 Woy joc oo 
h 


6" .aSeiuaa 


v Vv 
you tsich Ss 
6 | S | ..«|cam |pewte| areata 


Ref. 


E14, 231 


B27?, 525 


B19?, 34 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log &) 


Thiocyanic acid 


t165 |—,4-aminophenyl 
ester 


2166 |—,benzylester .... 


 t167|—,butylester ..... 
t168 |—,tert-butyl ester. . 
t169 |—,4-chlorophenyl 


t170 |—,4(dimethyl- 
amino)phenyl 


Qt171 |—ethylester...... 
t172|—,heptylester..... 
t173 |—,isobutyl ester... 

Q t174 |—,isopropyl ester. . 

175 |—,methylester.... 


t176 |—,3-methylbutyl 


t177 |—,1-naphthy] ester. 


t178 |—,2-naphthyl ester. 
Qt179 |—,octylester...... 


t180 |—,phenylester .... 


t18i |—,propylester.... 


t182 |—,,4-tolylester .... 


—|Thiocyanuric acid . . 
Q t183 | Thiodiglycolic 


—|Thioglycolic acid. . . 


p-Thiocyanatoaniline. 
C,H,N,S. See t180 


Benzyl rhodanate. Benzyl 
thiocyanate. C;H;CH,SCN 


n-Butyl thiocyanate. 
* CH,(CH,),;SCN 
(CH.CSCN ep eecoennne s 


C,H,CINS. See t180 ....... 


C,HyoN.S. See t180........ 


Ethyl rhodanate. Ethyl 
thiocyanate. C,H,SCN 
n-Heptyl rhodanate. 
CH,(CH,),SCN 
Isobutyl rodanate. 
(CH,;),CHCH,SCN 
Isopropyl rodanate. 
(CH;),CHSCN 
Methyl rhodanate. Methyl 
thiocyanate. CH,SCN 
Isoamyl rhodanate. 
Isoamyl thiocyanate. 
(CH;),CHCH,CH,SCN 
a-Naphthyl thiocyanate. 
C,oH3SCN 


B-Naphthyl thiocyanate. 
C,oH#SCN 

n-Octyl rhodanate. 
CH,(CH,),SCN 

Thiocyanatobenzene. 
Phenyl rhodanide. 
Phenyl thiocyanate. 

Propyl rhodanate. 
Propyl thiocyanate. 
CH,CH,CH,SCN 

p-Tolyl rhodanide.......... 


see Cyanuric acid, thio- 

Dimethyl sulfide a, «- 
dicarboxylic acid. 
Thiodiacetic acid. 
S(CH,CO,H), 

see Acetic acid, mercapto- 

see Hydantoin, thio- 


see 2,3-Benzothiophene- 
quinone 

see Succinic acid, 
2-mercapto- 


ON) Sp UV CVT BE Sees Che 


see 3-Isophenothiazin-3- 
one, 7-hydroxy 


. | see 2,3-Benzothiophene 


7-Amino-3-imino-3H-2- 
phenothiazine hydro- 
chloride. Lauth’s violet. 


SIGH NOS. Seetl877°. 2.55. 


Methyl 2-thienyl ketone. 
C,.H,OS. See t187 


nd (w), cr 
(dil al) 2" 
262 (4.20), 
280 sh (3.75) 
pr (al) A" 
222 (3.91), 
258 (2.84) 


A*' 238 (4.09) 
nd (lig, w, al) 


cr (peth) 
A" 225 (4.75), 
280 sh (3.83), 
287 (3.93), 
315 (2.98) 


(3.97), 270 
(3.13) 


cr (w, AcOEt- 
bz) 


br-red nd 
(xyl), red mel 
nd (bz) Ac"! 
283 sh (4.1), 
300 (4.4), 490 
(4.3) 


dk br or gr pl 
or nd 
A*' 602 (4.74) 
A215 (3.8), 
231 (3.87) 


If (w) 
A*' 260 (4.01), 
283 (3.87) 


Solubility 


256 


185747 10.9563? 


14077°d = |0.9187'° 
39-40"° 


145758 


234-6 
1367 
visa 

6615 
152-37 |0.97847° 


0.914935 |1.46497° 


1.15538 


174746 1.53867° 


1 1010° 


1.08822° 


84.167°° 


1.064942° | 1.52897° 


1.16792? |1.5667?° 


DsiOLe. 
94.5— 
6.51% 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-515 


Ref. 
other 
solvents 
Sir || rete B13?, 299 
ee Early CS,s B6°, 1600 
£9 ory eho noe B3°, 281 
SF isa]! snacer || awaeremeatee B3?, 282 
Sora ors Osv B6°*, 1038 
. |lig s* B13, 301 
ee eo es ro B3°, 281 
Siete: fhetavhateeae MOM B3?, 122 
sy avisy ern.oite: ote B3, 177 
wore fh evstayar tee B3°, 281 
sorm || rRORenoara B3?, 280 
vis «| rerserentatars B3°, 282 
peth s" B6’, 588 
Be a en ous cons B6?, 611 
SR eon cles B3?, 282 
a ee eon B6?, 1011 
face SSillacavei |) atatwtonterees B3°, 281 
.+.| 8 |chis B6?, 398 
Ce er ere B3°, 422 
Reese XLS B19?, 192 
PhNO, v‘, 
cs} 
chl 5* 
s | s |o00s @ B17’, 4 
s |chl, B27?, 447 
acs 
20 | 00 ]00s, B17’, 35 
CCl,, hp, 
Py, diox, 
to co 
V7 a0: [eee ects B17', 136 
SA EY ce tte! B17?, 314 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 
Mol crystalline a ne 
Synonyms and Formula : form. ao oC 
Ne ee fia bd wt. | specific rotation c Cc 
and A, (log &) 
[ | 
Thiophene 
190 |—,2-acetyl-5- C.HsBrOS. See t187 ....... 205.08 |nd (al) 94-5 105-745 
bromo- A*' 268 (3.92), 
293 (4.09) 
t191 |—,2-acetyl-5- GH. CIOS Seeti87.... 3. - 160.62 |ta (al or eth) 52 88-945 
chloro- 4" 264.5 
(3.94), 292 
(4.05) 
Qt192 |—,2-amino-....... Thiophenine. C,H,NS. 99.16 |payetab(al) |.......- 77-9"! 
See t187 61—2' 
t192'|—,.2-benzoyl-...... Phenyl 2-thienyl ketone. 188.26 |nd (dil al or 56.5-7 3007°° 
C,,H,OS. See t187 peth) 2”! 
263 (4.11), 
293 (4.13) 
Qt193|—,2-bromo-....... CZHGBrSSeetl87.......... 163:04'|222236.(3.90) ieee oe ere 
4 
t194 |—,2-bromo-5- C,H,BrCis. Seetl87....... EE SUNN DO ESCS —20 7018 
chloro- 
t195 |—,2-bromo-5- C,H,BrlS. Seetl87........ BRB:S4 Taaterere alors c-ss0 lotion Sais 1163 
iodo- 
t196 |—,2-bromo-3- C,H.BrS. See t!87......... LTT-OTA| Semen aiie.s «0 [late sip etre Aye 
methyl- Dike 
t197 |—,2-bromo-5- C.H.BrS. Seetl87......... 177-07 Coltoipave  lcaeeee i fe fiee 
methyl 29s 
Q t198 |—,2-chloro-....... C,HACIS. Seetl87.......... 118.59 | A'*° 236 (3.94) -71.9 128.3752 
t199 | —,2-chloro-5- CoH GIS) SeetlS jee 17460 Pos NE eee oe 117-88 
butyl- 
t200 |—,2-chloro-5- C,H,CIS. Seetl87 ........ DAA AG We ois a ee siecc 3 —25 95-6'* 
iodo- 
t201 |—,2-chloro-5- (OAs EGR PAY OU RW soe coer VS 2G UM eres wiveiaisietajars Irokeveee. store 154-57? 
methyl- 5519 
2 t202 |—,2,5-dibromo- ... |C,H,Br,S. See t187........ 241.94 | '*° 252 (3.96) -—6 210372 
76-80'° 
t203 |—,2,5-dibromo- C,Br,N,0,S. See t187...... 331.94 |cr (al) 139-40 Al e.cce tess 
3,4-dinitro- 
Q t204 |—,2,5-dichloro-.... |C,H,CI,S. See tl87 ........ 153.03 | 2'*° 252 (3.87) —40.5 1627°° 
t205 |—,2,5-diiodo- ..... GZHD IES See ti Saisie see 335.93 |If (al) A'*°266 =| 40.5-1.5 |139-40'S 
(4.15), 315 
(2.43) 
t206 |—,2,3-dimethyl- . . . |2,3-Thioxene. C,H,S. 112.21 | A'*° 233 (3.77) —49.0 141.67°° 
See t187 297318 
t207 |—,2,4-dimethyl- . . . }2,4-Thioxene. C,H,S. P22 Tl 452234, 51(3-80)| | ise 140.77°° 
See t187 29.91° 
t208 |—,2,5-dimethyl- . . . | «,«-Thioxene. C,H,S. 112.21 | A'*° 238 (4.8) — 62.6 T3072 
See t187 26.2'° 
(209 |—,2,5-dinitro-..... C,H,N,0,S. Seetl87...... 174.14 | (i) ye If (al) (i) 52 2907°° 
(ii) ye nd (al, w) | (ii) 80-2 
210 |—,2-ethyl-........ CeHaSsSee tS 7 vas ves sce P2212 2353589), cess ok 1347" 
24! 
t211|—,3-ethyl-........ GEMS SeetiS Tip aaas selr 112.21 | A'*° 235 (3.6) —89.1 136745 
26'° 
t212 |—,2-hydroxy-5- 2,5-Thiotenol. C;H,OS. PIAA Ti ceiewsiee Couvieet tached 854° 
methyl- See t187 
213 |—,2-iodo- ........ GLAS sSeetiSiiiarns <i sei 210.04 | A*° 243 (3.97), | —40 180—-27°° 
285 sh (2.4) 13> 
(214 |—,2-iodo-5-nitro- .. |C,H,INO,S. See t187...... 255.04 lye pr (al) 14:1. Vealbereho} 
Q t215 |—,2-methyl- ...... a-Thiotolene. 98.17 |A* 234 (3.58) —63.4 112.567°° 
CHS. See t187 pte 
© t216|—,3-methyl- ...... B-Thiotolene. 98.17 |A° 234.5 (3.75) | —69 1 S:4 782 
C.H,S. See t187 10.96'° 
t217 |—,2(methyl- N-Methyl-2-thiophenine. 1p IS 2 Se rn eee | ae ge ea 88-9215 
amino)- C.H,NS. See t187 
t218 | —,2-methyl-5- CHP osssee tl Siace sence 174.27 |nd 4225 sh 51 270—27°° 
phenyl- (3.79), 291 
; (4.21) 
Q t219|—,2-nitro-........ C,H,NO,S. Seet187....... 129.14 |lt ye mel nd 46.5 224-5 
(peth) 2*'270 
(3.80), 296 
(3.78) 
(220 |—,4-nitro-2,3,5-  |C,Br,NO,S. Seet187....... 365.84 |red-yend(al) |106 =|... 
tribromo- 
t221 |—,3-nitro-2,4,5- C,CI,NO,S. Seet187....... 232.47 |red-yend (al) |86 oe: 
trichloro- 
Q t222|—,tetrabromo- ....|C,Br,S. See tl87........... 399.74 |nd (al) 117-8 326 
13 
Q t223 |—,,tetrachloro- ....|C,Cl,S. See t187........... 221.92 |nd (dil al) 30-1 naare 
2 
Q t224|—,tetrahydro-..... Tetramethylene sulfide ..... 88.18 |4°'240 sh (1.7) | —96.16 one 
10 
(225 |—,2,3,5-tribromo- . |C,HBr,S. See t187......... 320.84 |nd (al) 29 noe 
t227 |—,2,3,5-trichloro-. . CLHCiSsSee'tl87.....0. 005) TSCA 8 Nis rareien eh duets cicyave —16.1 198.776° 


Density 


1.18903* 


1.6843° 
1.80333 
1.584438 
1.55292° 


1.28632° 
1.08423’ 


1.214735 


2.14733 


1.00212° 
0.995635 
0.9857° 


0.99302° 


1.01933° 


1.02182° 


1.70363° 


0.99873° 


1.58563° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-516 


1.58687° 
1.592575 
1.5714?° 
1.56737° 


1.54877° 
1:51624° 


1537220 


1.62887° 


1.519248 
1.51047° 
17512975 
15/2260 


1.51467° 


15520328 


1.5204?° 


1.50487° 


1.5791?° 


Solubility 
Ref. 


illad other 
Cay eos solvents 


B17, 288 


B17, 287 


B17, 248 


B17’, 372 


B17, 39 
Am 70, 
2379 
C32, 
3391 
B17?, 40 
B17?, 39 


B17, 32 
B17, 44 


C32, 
3391 

B17, 37 
B17, 33 
B17, 36 
B17, 33 
B17, 35 
B17, 40 


B17, 41 


B17, 41 


B17, 35 
B17, 39 
B17, 40 
B17, 252 
B17, 34 


B17, 35 


B17, 38 
BI17', 136 


B17, 67 


B17, 35 
B17, 35 
B17, 34 
B17, 33 
B17?, 15 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color. 


crystalline 
No. Name Synonyms and Formula Mol. form, 
wt. |specific rotation 
and A,,,, (log «) 
Thiophene 
t228| —,2,3,5-tri- C{Hi,S- Seet]87 ae ei. 126.22 | A>* 237 (3.83) 
methyl- 
—| Thiopheneacetic see Acetic acid, thienyl- 
acid 
2t229| 2-Thiophene- 2-Formylthiophene. 112.15 | pa ye liq 
carboxaldehyde 2-Thiophenealdehyde. Ase 265 (4.12), 
278.5 (3.81) 
230] —,oxime(syn)..... 2-Thiophenealdoxime...... 127.17 | nd 4265 (4.1) 
(231) phetiyiliydrazone) ...)) . 3. bisic sp os am sleeveless 202.28 | ye nd (al) 
232 | 2-Thiophene- a-Thiophenic acid ......... 128.15 | nd (w) 
carboxylic acid A*' 246 (3.96), 
260 (3.84) 
t233|—,chloride ....... C,H,CIOS. Seet232.......-. 146.60 |\o.oisigitee ale 
Q t234|—,ethylester...... G7 Osi eet2a2 a eee. ei 156.22 | A*' 249 (3.95), 
269 (3.89) 
t235|—,3-methyl- ...... CeO SF Seet232 0)... ste 142.18 4 nd (dil al, w) 
t236|2,3-Thiophenedi- § |................0 eee eee 172.16 | pr or nd (w) 
carboxylic acid 
12 32,4-Thiophenedi-, . | [5.1.65 s cbc bie eas see 172.16 |cr 
carboxylic acid 
Q t238|2,5-Thiophenedi- =f... 1... ee eee 172.16 | A8° 271 (4.2) 
carboxylic acid 
t239|—,diethyl ester... . |C,9H,,0,S. See t238....... 228.27 |nd (al) 
1240|2-Thiophene= 9) | \av.\evevetabielerbipalts. clstevereiersi eae 3 163.22 |nd (w) 
sulfonic acid, 
amide 
1241 |=S[chloride 4. ccwe |i p coivieine celeieeieicte es osbiessies US2Z-65i i ccerererctsiehe sree 
1242:)\S-Thlopheme=:f 7 |e ctcit bles cteteiciste ele eleie.ete emis 163.22 |pl(w) 
sulfonic acid, 
amide 
PDAS eA CHIOLERE crcipiere. 54, |i oore Comte ays alata ra lntelecless fo ve sesave fe. 182.65 |cr (eth) 
—1|Thiophenine....... see Thiophene, amino- 
—|Thiophenol ....... see Benzene, mercapto-* 
—|Thiophosphoric see Phosphoric acid, 
acid thiono-* 
t244| Thiophthene (solid). | Thieno[3,2-b]thiophene. .... 140.23 | bipym orh (lig) 
2° 259 (4.1), 
268 (4.0), 
278 (4.0) 
t245|—(liquid) ........ Thieno[2,3-b]thiophene. .... 140.23 |nd (eth-so 
CO,) 
—|Thiopyran, see Sulfide, 
tetrahydro- pentamethylene 
t246|Thiopyrine........ 1,5-Dimethyl-2-phenyl-3- 204.30 |cr (w) 
thio-3-pyrazolone. 
—|Thiosemi- see Semicarbazide, 3-thio- 
carbazide 
—)|Thiosinamine..... . see Urea, 1-allyl-2-thio- 
—|Thiourea......... see Urea, 2-thio- 
—1|Thiourethan....... see Carbamic acid, thiono-, 
ethyl ester 
t248 |Thioxanthene ..... Thiaxanthene. 198.29 |nd (al-chl) 
Dibenzthiopyran. 
Q t249|Thioxanthone ..... 9-Oxothioxanthene ........ 212.28 |ye nd (chl) 
2" 219 (3.87), 
257 (4.28), 
286 (3.37), 
299 (3.20), 
379 (3.48) 
—|Threite(D)........ see Erithritol (/) 


t250 |Threonic acid(D). . . 


t251|—(DL)........... 
t252 |}—_(L) 


t253 |Threonine(D) 


Q t254 | ADL)... 066.5. 


t255 |Threose(D) 


2,3,4-Trihydroxybutyric 136.12 |nd (al), [ap 


acid*. ca. —30(w) 
CAB Ose Seetesons fs. /s:.0'0 136.12 |cr (al, ace) 
GAH Oe Seet250:). 0.2.25. 136.12 |nd (al-eth) 

[a]p + 9.54 


(w) 
D-2-Amino-3-hydroxybutyric|119.12 |cr (80 % al) 
acid. [a]2¢ —28.3 
CH,CH(OH)CH(NH,)CO,H (w,c = 1.1) 
CH,CH(OH)CH(NH,)CO,H cr (dil al) 
119.12 


120.12 |hyg syr or nd 
(w), (o]27+ 29.1 
+ + 19.6 (w) 
(mut) 


Trihydroxybutyraldehyde. . . 


(> 300) 


358.5—9.5 |sub at 


(sealed 
tube) 
S15 
147 
28 


152-3 
(146) 


43 


166 


128-9 


209 
(212) 


197-8 


99 
169.5— 
70.5 


255-7d 


229-30 
(+40) 
234-Sd 

126-32 


164.57 | 0.975329 |1.51127° 
46.8'° 

198769 Pe2I534) 9) |1'.592025 
85-6'° 


1.16233° |1.5248?° 


150-300 


221-47 


34073° 
sub 

371-3745 
sub 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
G517 


d* 


n 


Ref. 


> 


other 
solvents 


B17’, 43 


SES 5 B17, 285 
i B17, 285 
atetancreae B17, 286 
chi s B18, 289 
peth 6 
+h eee B18, 269 
.| Oss B18?, 269 
= eee Sees B18, 293 
sidevahteees B18, 327 
iret tebytoet B18, 327 
y Gils neeat B18, 330 
Sie B18, 331 
alk s B18, 567 
Na,CO;j i 
alee ines B18, 567 
seis cbeyeeoe B18, 568 
. | ligi B18, 568 
.| lig 6, J1953, 
1837 
Ret stetsics B19', 612 
TASER B24’, 28 
. |chl, B17, 74 
peths 
CS,,aas |B17',191 
chl s* 
pethi 
. |AcOEts" |B3?, 272 
... [AcOEt s* | B3?, 895 
.|AcOEt s" | B3°, 894 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Solubility 
Ref. 
other 


Color, 
crystalline b 
No. Name Synonyms and Formula Mol. form. ae ae Density Np 
wt. |specific rotation 
and A,,,, (log £) Ls 
Thujane 
Q t256|Thujane(d) ....... Sabinaneve coke = cscs sive T3B:26 fol ptetocdee | lace reuiere sie 0.813929 |1.43767° 
(+62) 
t257 |4(10)-Thujene(d) SabiMeme eee ie ss serris 136224 [el SONG ieee s.2<~ ee 0.84279 |1.46787° 
U25 SC) statins os arsietasye Gipbige Seet25 7 eats 186241) [ala eee Wie cece = 163—57°° |0.84642° |1.45157° |. . 
CEZ59) e-EMAOME raratele emi nly fick eel ialsleiass eet ds bioies sree airtel 152524) [ol — 19:94 iwc ane 200-17 |0.91527° |1.449075 | i 
(undil) 715? 
© t260|Thymidine........ Thymine-2-desoxyriboside. |242.23 |nd (AcOEt) ROGET GU er sircere seat aca ion dra bets s 
GieHaNsOs- [a]5° + 30.6 
(w, c = 1.03) 
A” 269 (3.97) 
—|Thymine......... see Uracil, 5-methyl- 
—|Thymohydro- see Benzene, 1,4-dihydroxy- 
quinone 2-isopropyl-5-methyl-* 
—|Thymol ..:....... see Benzene, 2-hydroxy-1- 
isopropyl-4-methyl-* 
t263|Thymol blue....... Thymolsulfonephthalein. 466.60 |gr-red (al, 221-4 (Ae tytactt Natl etc nas Soe 6 
C,,H3.0;S eth, aa) 
A450, 600 
Q t264 |Thymolphthalein. . . |C,,H3,0,...........-.--- 430.55 |pr or nd (al) 253) Niherecess wraie li aMrobetere revel teas ionecotare i 
—|Thymoquinone, see 1,4-Benzoquinone, 
dioxime 2-isopropyl-5-methyl-, 
dioxime* 
—1|o-Thymotic acid .. . | see Benzoic acid, 2-hydroxy- 
3-isopropyl-6-methyI- 
—|Thymylamine ..... see Benzene, 2-amino-1- 
isopropyl-4-methyl-* 
t266|Thyroxine(d)...... CRA NO pee ee oe HIG BS (nd, {alee geo TT LST | | iheesreeetereraye | atatstsfelotetas | scetataeteters 6 
(al-NaOH) 
0-02N KOH 325 
(3.8) 
(267)|—=() sec cnsieecies C,5H,,1,NO,. See t266..... (16:88 | Dd: [ae — 4.4: S235=6% |} Syaterereieysra)|| > atavovuale = le sterenneecte 6 
(al-NaOH) 
J0-02N KOH 325 
(3.8) 
Tiglaldehyde...... see 2-Butenal, 2-methyl-* 
—|Tiglicacid........ see 2-Butenoic acid, 
2-methyl-(trans)* 
t268|Tigogenin ........ 5a, 22a-Spirostan-3 f-ol. 416.65 |If (al +1w), 205=6)4 b ilfRasceee | 2 SAME cali Aeros 
C,,H,,03. pr (ace) 
(a]5° —49 
(Py, c = 1) 
(a}i® —67.2 
(chl) As" 394 
(3.50) 
= it DB Eo cr eS see Toluene, 2,4,6-trinitro- 
Q t269| a-Tocopherol. ... . . Vitamin E. 430.69 | pa ye visc oil 255=3.5° ||'350d)) to Ae eter | aerator i 
5,7,8-Trimethyltocol. [a]z° +0.65 1401!°°° 
(Ons 7 Oe (al) AMeO# 292 
(3.54) 
t270| B-Tocopherol...... Vitamin E. 416.70 |paye viscoil |........ 200=1 09-8. s.0, severe villa ctcteteneele i 
5,8-Dimethyltocol. [a]2° + 6.37 
GeHG.O7. 4296 (3.57) 
t271| y-Tocopherol. ... . . Vitamin E. 416.70 | pa ye visc oil $3 = 2: 2002100 iy. ak aileron i 
7,8-Dimethyltocol. [a]2° —2.4 (al) 
CygH 4202. 2298 (3.58) 
t272| 6-Tocopherol. ..... 8-Methyltocol. C,,H,4,O . . . | 402.67 |payeviscoil |........ SO oes Fi AN Seer peste eee i 
(alg, +3.4 
(al, c = 15.5) 
4298 (3.54) 
t273| «-Tocopherol- a-Tocoquinone............ 446.72)|\Jeous 28 el: eons 120) oO atl ie cians teietel |i nee eee 
quinone A259, 269 
—|Tolan............ see Ethyne, dipheny!-* 
t274| Tolbutamide ..... . Artosin. 1-Butyl-3(p-tolyl- 270.35 | orh cr 4"! 128;5=9 5 |e no 1.2452 || Goatees of 
sulfonyl)urea. 228 (4.11), 
256 (2.8), 
263 (2.8), 
274 (2.8) 
—|Tolidine.......... see Biphenyl, 
diamino(dimethyl)- 
—|a-Tolualdehyde . . . . | see Acetaldehyde, phenyl- 
—|Tolualdehyde...... see Benzaldehyde, methyl- 
275|Toluene.......... Methylbenzene*. 92.15 | 4"! 207 (3.97), | —95 110.67°° |0.86692° |1.49617° | i 
Phenylmethane*. 260 (2.48) 14.5**-° 
t276 | —,2-acetamido- 6-Bromo-o-acetotoluidide. |228.10 |nd (bz) 166 
aironas GHBO.seo7s ll POS Wi SeARee) 21-0572 | eee 
t277 | —,2-acetamido- 5-Bromo-o-acetotoluidide. 228.10 | nd (bz) 165.5 
nines C,H, ,BrNO. See 075 Pe RS Oncty MASOG Se | Cnnir uae tl ists 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-518 


BS°, 253 
BS5*, 365 


BS°, 365 
B7, 92 


C48, 226 


B19?, 112 


B18, 130 


B14?, 366 


B14’, 378 


E14, 280 


H21, 520 


BS5*, 651 
B12?, 455 
B12?, 456 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ry 


Synonyms and Formula 


Toluene 


Q t278 |—,2-acetamido- 
5-bromo- 
Q t279 |—,4-acetamido- 
2-bromo- 
t280 |—,4-acetamido- 
3-bromo- 
Q t281 |—,a-amino-....... 


Q t282 |—,—,hydrochloride 


Q t283 |—,2-amino- 


Q t285 |—,—, hydrochloride 


Q t286 |—,3-amino-....... 


t287 |—,—, hydrochloride 


Q t288 |—,4-amino-....... 


Q t289 |—,—, hydrochloride 


— |—,4-amino-N- 
benzylidene- 
t291 |—,a-amino- 
3-bromo- 
t292 |—,a-amino- 
4-bromo- 
t293 |—,2-amino- 
3-bromo- 
t294 |—,2-amino- 
4-bromo- 
Q t295 |—,2-amino- 
5-bromo- 
t296 |—,3-amino- 
4-bromo- 
t297 |—,3-amino- 
5-bromo- 
t298 |—,4-amino- 
2-bromo- 
Q t299 |—,4-amino- 
3-bromo- 
t300 |—,5-amino- 
2-bromo- 
t301 |—,4-amino- 
5-bromo-2-nitro- 
1302 |—,2-amino- 
4-chloro- 
2 t303 |—,2-amino- 
5-chloro- 


t310 |—,2-amino- 
3-hydroxy- 

t311 |—,2-amino- 
4-hydroxy- 
Qt312|—,2-amino- 
5-hydroxy- 

t313 |—,2-amino- 
6-hydroxy- 

t314 |—,3-amino- 
2-hydroxy- 


4-Bromo-o-acetotoluidide. 
C,H, .BrNO. See t275 

3-Bromo-p-acetotoluidide. 
CoH, BrNO. See t275 

2-Bromo-p-acetotoluidide. 
C,H, .BrNO. See t275 


Benzylamine. C(H;CH,NH, 


Benzylamine hydrochloride. 


C.H.CH,NH,. HCl 


2-Methylaniline. o-Toluidine. 


C,H,N. See t275 


o-Toluidine hydrochloride. 
C,H.N. HCl. See t275 
3-Methylaniline. 
m-Toluidine. C;H,N. 
See t275 


m-Toluidine hydrochloride. 


C,H.N. HCl. See t275 


4-Methylaniline. p-Toluidine. 


C,HN. See t275 


p-Toluidine hydrochloride. 
C,H,.N. HCl. See t275 
see Benzaldehyde, imine, 
N(4-tolyl)- 
m-Bromobenzylamine. 
C,H,BrN. See t275 
p-Bromobenzylamine. 
C,H,BrN. See t275 
6-Bromo-o-toluidine. 
C,H,BrN. See t275 
5-Bromo-o-toluidine. 
C,H,BrN. See t275 
4-Bromo-o-toluidine. 
C,H,BrN. See t275 
6-Bromo-m-toluidine. 
C,H,BrN. See t275 
5-Bromo-m-toluidine. 
C,H,BrN. See t275 
3-Bromo-p-toluidine. 
C,H,BrN. See t275 
2-Bromo-p-toluidine. 
C,H,BrN. See t275 
4-Bromo-m-toluidine. 
C,H,BrmN. See t275 
C,H,BrN,0,. See t275 


5-Chloro-o-toluidine. 
C,H,CIN. See t275 
4-Chloro-o-toluidine. 
C,H,CIN. See t275 
3-Chloro-o-toluidine. 
C,H,CIN. See t275 
6-Chloro-m-toluidine. 
C,H,CIN. See t275 
3-Chloro-p-toluidine. 
C,H,CIN. See t275 


2-Chloro-p-toluidine. 
C,H,CIN. See t275 

4-Chloro-m-toluidine. 
C,H,CIN. See t275 

3,5-Dinitro-p-toluidine. 
C,H,N30,. See t275 


2-Amino-m-cresol. 
C,H,NO. See t275 
3-Amino-p-cresol. 
C,H,NO. See t275 
4-Amino-m-cresol. 
C,H,NO. See t275 
3-Amino-o-cresol. 
C,H,NO. See t275 
6-Amino-o-cresol. 
C,H,NO. See t275 


228.10 
228.10 
228.10 


107.16 


143.62 


107.16 


143.62 


107.16 


143.62 


107.16 


143.62 


186.07 
186.07 
186.07 
186.07 
186.07 
186.07 
186.07 
186.07 
186.07 
186.07 
231.06 
141.61 
141.61 
141.61 
141.61 


141.61 


141.61 
141.61 


197.15 


123.16 
123.16 
123.16 
123.16 


123.16 


Color. 
crystalline Sa 
form, TP: b-P- | Density 
specific rotation c Cc other 
and A,,., (log ¢) eth} ace solvents 


nd (dilaliorlig) |1S9—60ige yen a eee ads, fee one cee By Vd ahaa tea tics < lig s* 
ndi(bzordilal)i (VS | Mefereeeelpenacaa lieunerielt Ss) WV. ikeiles Neel las comarye 
md (al), Ee RUB Wbrecssececsis.ayflatetievete gee. Powter atte ebay IC VeRW ea eee xyl v* 
A 25S C2. eee ete ayaeroters 0.98132 |1.54017° S. | seeee 
262 (2.2), 
270 (2.0) 
ph(al) 7. WZSS=Bn sy heres Pacer hk ibd ye |e teeta stele HES |e. chli 
Aw PH S10 232.5 Ules 23-1) 200.23" °” |0.99842°. |1.57252°. }h15) |) 00) I om lee ait. CCl, 00 
(3.88), 281.5 (unst) 
(3.16) B: —14.7 
(st) 
mcl pr (w‘), ZEST P42 2 eo al eR tetdc.a, | axel a-c.2cehete I |) -oRragatonaahe 
rh pym (w’) 
fu Kasia isl aes —30.4  |203.357°° |0.98892° |1.56817° eo |CCl 
82.331° hp 00 
If (w) 228 P50 7O Rs IiNceeretsree Necraverceres LW. |W elliczeas fers ailie agp ten ceoarareeenl 
If (w +1) Ase 43.7 (45) |200.557°° 1.553445 . |Pyv 
237 (3.98), 79.6319 
293 (3.28) 
mcl nd (aa-eth) Poa PONG” VE Gist eae Peter i |CS,i 
aapn ee cree tintne «tlle caver eee (244—9' Mal SR Testes. [iso -0%% aan acs 
davasissinceet2Oe, I2S0S1e Sal ae ao5 5. fossa scicnanaerliens acs 
Minis clave deisiccie||tMeapicee [LOO marae eA bee | o.oo lc cel cdlts hole Veibad t ltes acs 
IAY.293\(3. 24) S30F ei 25S 7d Shc ls ccieo s+ calcio Stl eMlloe s [loans acs 
er(aly Bel. {SONS (1240 eae Ree es oo cco aav 
pr 129-3071. 47425 8 11 -S99022) cal Vie S) laa lire « acs 
Garspalarejeretigeie s 255-60 aretetsralatet Fellas [acs 
150-115 
BA elt ee 254-7 siauacevarsttre: leone: MANE Pete . |conacs 
If A” 298 (3.33) 240° © ES1049F 1.599929 a9] ESM Shs. line «ile. oon 
120-23° 
pl (50 % al), ae PU ee Am 0) oracare eek Lees | NPV oad lflecots fl) ot cpa 
cr (al) 
brtopayend VT2Z07 liiccecromb tere eee etc, 5 -co.e Heer tylieteta) Ptososypie lot lets || os. || Ouccmmareye’ 
(al or aa) 
oa trees «5-08 23a FaREL LS hee aces AA) eed eee cence ocr 
14038 
If (al) PIC ESA. Sean Meer es tos Gl tee | faces coe a (een ee paren oe 
big eee 2457°° Peidenceoe I) | Sets tecateves 
96-91° 
pl D2E=3O7 I eore verre a ici aveve eter calh crys] Sew lis Moyle eae. o: ou0 cree beeee 
Gee Rrcisses Tee oe Ok ON CERIO IE: ia ete 
(238) 
112-315 
aalaaecaveets sists 21.9732 1515179 }- | anti 
mdi(peth)i Ps 8183-4 eae WN ieceteversise- llsicteserwicie s |oss 
lig 6 
Ven (WOCAa) LTTE MCT eye es eosin tek « [ershorsre enane s |chls 
aa s" 
CS, 6 
DLGOy FP MASOD Raa sisubinis aR SRRE 5 [ice 55:5 kc aisMel ety lirebeiities [isos | oeheticterer-- 
CLAW OF Ct) oP SOm FMM ISUP EE itolcleans sho ilecietstecers | S's l'wrecyf OS: flare | eccys:[lrcveyatec ave aie. 
(sub) 
DU (Gil Al) | eee Devote arctic: [Ie oinrererexere NOC cM IW) V latepifheres sill fe exerniexe-ace-e 
cr (bz) 
mid: (W) Ee 29) me Flute che ak | eS eadie: oils. so. 0 can ROUND StoheO elie S48: [)5 a6 [ aeheate lanes 
DCW) ESSE | SUS AUER D | ieieie ace oil's. eroded oie s |MeOH, 
chl, 
CCL s 
pethi 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-519 


B12?, 456 
B12', 436 
B12?, 532 


B12?, 540 


B12?, 540 


B12?, 429 


B12?, 432 


B12?, 463 


B12, 856 


B12?, 482 


B12?, 487 


B12?, 575 
B122, 575 
B12?, 455 
B12?, 456 
B12?, 456 
B12?, 474 
B12?, 474 
B12?, 532 
B12?, 532 
B12?, 474 
Bi2!, 441 
B12?, 453 
B12?, 455 
B12?, 456 
B122, 473 


B12?, 530 


B12?, 531 
B12", 404 


B12?, 538 


B13?, 324 
B13?, 337 
B13?, 330 
B13, 579 


B13", 212 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


h other 
en ane solvents 


Color. 
crystalline b 
No. Name Synonyms and Formula Mol. form, oes ae Density 
Wt. |specific rotation 
and A,,,, (log «) 
Toluene 
t315|—,3-amino- 2-Amino-p-cresol. 123.16 |cr(w), rh(bz), |137 subi ee Bll Adevecrs 
4-hydroxy- C,H,NO. See t275 sc (eth), If or 
nd (sub) 
t316|—,3-amino- 5-Amino-m-cresol. 123.16 |cr(dil MeOH) |139 DAS et Sater ter ates 
5-hydroxy- C,H,NO. See t275 
t318 | —,4-amino- 6-Amino-m-cresol. 123.16 |nd (bz, dil al) IG2E Oeics bree ne 
3-hydroxy- C,H,NO. See t275 
© t319 | —,5-amino- 4-Amino-o-cresol. 123.16 |nd or If (bz) 175 SUD Eee ins smistents 
2-hydroxy- C,H,NO. See t275 
t320 | —.a-amino-2- 2-Hydroxy-5-nitrobenzyl- 168.16 |yendorlf(wor|253d Ss |... ee Jee ee eee 
hydroxy- amine. C,H,N,O,. See t275 dil NH) 
5-nitro- 
t321 |—,a-amino-4- 4-Hydroxy-3-nitrobenzyl- 168.16 |og red nd BOSd! Pinar dete Natasa arsare 
hydroxy-3-nitro- amine. C,H,N,0,. See t275 (w +1) (-w 
115) 
t322 |—,3-amino-2- C,H,N2O3- See t275 ......... 168.16 jred-brnd(bz) |176 |... Wels) snc. e.. 
hydroxy-5-nitro- 
1323 |—,3-amino-4- GUH,N,O} see (275 ce 168.16 |red-br (al) TIQE) A liiesoestanpitenn cee 
hydroxy-5-nitro- 
1324 |—,5-amino-2- C,H,N,0,. Seet275..... 168-16 |br-redindi{al) [118 ene ewiewe ieee ee 
hydroxy-3-nitro- 
t325 |—,5-amino-4- C,H;N,03. Seet275.... 168.16 |ye-og cr (al) 1992200d)| SH avscvnse |e ae 
hydroxy-2-nitro- 
1326 |—,6-amino-3- C,H,N,0,. Seet275..... 168.16; |red-brind'(al)) |] 2017 | We ppeiceree lost nteceenyah| (ares 
hydroxy-2-nitro- 
t327 |—,2-amino-4- 5-lodo-o-toluidine. 233.06 |nd (aq al) 48-9 DISA PON | picteree wee, | emrete 
iodo- C,H,IN. See t275 
Q t328 |—,2-amino-5- 4-Iodo-o-toluidine. 2as.06 ind (dial pre TOI? bicisvesclcc vewa meee’ 
iodo- C,H,IN. See t275 (lig) (87.2) 
t329 |—,3-amino-2- 2-lodo-m-toluidine. 233.06 |pr BSD re He retaaigtanalla ae tetase 
iodo- C,H,IN. See t275 
t330 |—,3-amino-4- 6-Iodo-m-toluidine. 233.06 |nd (dil al), ASE) Ci Scares as eeaneas 
iodo- C,H,IN. See t275 br in air 
t331 |—,3-amino-5- 5-lodo-m-toluidine. 233.06 |nd (peth) TES Needs cceta.alll Cheleeravae 
iodo- C,H,IN. See t275 
t332 |—,4-amino-2- 3-Iodo-p-toluidine. 233.06 |nd (dil al or 39-40 Poe Sacchi] ai valete es%0 
iodo- C,H,IN. See t275 peth) 
t333 | ,4-amino-3- 2-Iodo-p-toluidine. 233.06 | pr 40 di GES] aE 
iodo- C,H,IN. See t275 
t334 | —,5-amino-2- 4-Iodo-m-toluidine. 233.06 | If or pl AG "\ Wie teense leap one 
iodo- C,H,IN. See t275 (al or peth) 
t335 | —,a-amino-3- m-Methoxybenzylamine. D371 Bile ereeye itera koscysishe oie 14ers 
methoxy- C,H,,NO. See t275 ye 
t336 | —,a-amino-4- p-Methoxybenzylamine. EST Be ayerevactoiatasisyeie1|| s°o sipversvare 236-77°° | 1.05015 
methoxy- C,H,,NO. See t275 (220-3) 
133-433 
t337 | —,2-amino-3- 6-Methyl-o-anisidine. 137.18 |nd (w) 31 WR 92) Cs eS ae 
methoxy- C3H,,NO. See t275 
t338 |—,2-amino-4- 6-Methyl-m-anisidine. 137.18 |nd (w) 47 25S Ne 28 ee es 
methoxy- C,H, ,NO. See t275 1407° 
Q t339 |—,2-amino-5- 2-Methyl-p-anisidine. 137.18 |cr (lig) 29-30 248-91 RE eE 
methoxy- C,H,,NO. See t275 146-723 
Q t340|—,3-amino-4- Cresidine. 5-Methyl-o- 137.18 |nd or If (al, lig |93-4 235 1Or TSF ee ta 
methoxy- anisidine. or peth) (52-4) 
C,H,,NO. See t275 
t341 | —,4-amino-2- 4-Methyl-m-anisidine. VST-18)|Saa cee chee ss 58 2502 Ni accaulie 
methoxy- C,H, ,NO. See t275 
t342 |—,4-amino-3- 4-Methyl-o-anisidine. S718iipayer 4) lacst ocr vy ee) ee 
methoxy- CsH,,NO. See t275 179--80*°| 
t343 | ,5-amino-2- 3-Methyl-p-anisidine. 137.18 |cr (dil al) $9=00)6 oil Sessrcrasellereretecronve 
methoxy- C,H, ,NO. See t275 
21344 |—,2-amino-3- 6-Nitro-o-toluidine. 152.16 |og-ye pr ie ee erie 1.19003°° 
nitro- C,H,N,0,. See t275 (dil al) 2" e 
208 (3.62), 
283.5 (3.65), 
, ; 330 (4.17) 
Q t345 |—,2-amino-4- 5-Nitro-o-toluidine. 152.16 lye mel pr (al) LOTER | cca steels eevee nee 
nitro- C,H,N,0,. See t275 A” 385 (3.78) 
2 346 |—,2-amino-5- 4-Nitro-o-toluidine. 152.16 |yemel prornd {134-5 |........ 1.1586}*° 
nitro- C,H,N,0,. See t275 (w, al or lig) (129) 
A" 231 (4.08), 
253 (4.08), 
288.5 (3.69), 
. 373 (3.23) 
Q 1347 |—,2-amino-6- 3-Nitro-o-toluidine. 152.16 lyerhnd(w), ye |92(97) |305d  |........ 
nitro- C,HgN,0). See t275 If (al) 42'235 
(4.20), 352 
(3.14) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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én 


én 


Ref. 


B13?, 338 


C47, 
9300 
B13?, 326 
B13?, 319 


B13, 587 
B13, 610 


B13?, 319 
B13?, 345 
B13, 578 

B137, 346 
B13, 595 

B12', 391 
B12?, 457 
B12?, 475 
B12?, 475 
B12', 406 
B12?, 533 


B12?, 533 


B12?, 474 
B13?, 335 


B13’, 347 


B13?, 324 
B13*, 337 
B13?, 330 


B13, 338 


B13', 213 
B13?, 326 


B13, 320 


B12?, 458 


B12?, 459 


B12?, 459 


B12?, 460 


Toluene 
(348 | —,3-amino-2- 
nitro- 


t349 |,3-amino-4- 
nitro- 


t350 |—,3-amino-5- 
nitro- 


Q t352 |\—,4-amino-2- 
nitro- 


Q t353 |—,4-amino-3- 
nitro- 


© t354 |—,5-amino-2- 
nitro- 


Q t355 |—,3-amino-«,«,«- 
trifluoro- 
t356|—,a-azido- ....... 


Qt357|—,a-bromo-....... 


2 t358 |—,2-bromo-...... . 


Q t359 |—,3-bromo-....... 


hydroxy- 
t368 |—,2-bromo-5- 
hydroxy- 
1369 |—,2-bromo-6- 
hydroxy- 
2.370 |—,3-bromo-4- 
hydroxy- 
—,3-bromo-5- 
hydroxy- 
t372 |—,4-bromo-«- 
hydroxy- 
—,4-bromo-2- 
hydroxy- 
t374 |—,4-bromo-3- 
hydroxy- 
t375 |—,5-bromo-2- 
hydroxy- 


Q t376 |—,«-bromo-2- 
nitro- 
2377 |\—,a-bromo-3- 
nitro- 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


2-Nitro-m-toluidine. 
C,H,N,0,. See t275 


6-Nitro-m-toluidine. 
C,H,N,0,. See t275 


5-Nitro-m-toluidine. 
C,H,N,0,. See t275 


3-Nitro-p-toluidine. 
C,H,N,0,. See t275 


2-Nitro-p-toluidine. 
C,H,N,0,. See t275 


4-Nitro-m-toluidine. 
C,H,N,0,. See t275 


m-Aminobenzotrifluoride. 
C,H, F3N. See t275 
Benzyl azide. C,H;CH,N, .. 


Benzyl bromide. C,H;CH,Br 


o-Tolyl bromide. C,H,Br. 
See t275 


m-Tolyl bromide. C,H,Br. 
See t275 

p-Tolyl bromide. C,H,Br. 
See t275 


o-Chlorobenzyl bromide. 
C,H,BrCl. See t275 
o-Bromobenzyl chloride. 
C,H,BrCl. See t275 
m-Bromobenzyl chloride. 
C,H,BrCl. See t275 
p-Bromobenzyl chloride. 
C,H.BrCl. See t275 
5-Bromosaligenin. Bromo- 
salisol. C,H,BrO,. See t275 
o-Bromobenzyl alcohol. 
C,H,BrO. See t275 
3-Bromo-p-cresol. C,H,BrO. 
See t275 


4-Bromo-m-cresol. C,H,BrO. 


See t275 

3-Bromo-o-cresol. C,H,BrO. 
See t275 

2-Bromo-p-cresol. C;H,BrO. 
See t275 


5-Bromo-m-cresoi. C;H,BrO. 


See t275 
p-Bromobenzy| alcohol. 
C,H,BrO. See t275 
5-Bromo-o-cresol. C;H,BrO. 
See t275 


6-Bromo-m-cresol. C,;H,BrO. 


See t275 
4-Bromo-o-cresol. C,H,BrO. 
See t275 


o-Nitrobenzyl bromide. 
C,H,BrNO,. See t275 

m-Nitrobenzyl bromide. 
C,H,BrNO,. See t275 


152.16 


152.16 


152.16 


152.16 


152.16 


152.16 


161.13 


133.15 


171.04 


171.04 


171.04 


171.04 


205.49 
205.49 
205.49 
205.49 
203.04 
187.04 
187.04 
187.04 
187.04 
187.04 
187.04 
187.04 
187.04 
187.04 


187.04 


216.04 


216.04 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log £) 


ye-og 
pr or nd (bz- 
peth) 4"! 
282.5 (3.53), 
404 (3.50) 

ye If (w), pl 
(dil al) 2*' 
233 (4.11), 
373.5 (3.87) 

ye-red or red- 
br nd (al) 4”! 
235 (4.18), 
287 (3.59), 
375 (3.07) 

ye nd (w) 4”! 
230 (4.30), 
280 (3.80), 
417.5 (3.76) 

red If (dil al), 
mel pr (al) 
jail MeOH 227.5 
(4.26), 287 
(3.75), 428 
(3.63) 

It ye nd (w or 
dil al) A" 
233 (3.87), 
373.5 (4.12) 

A*' 296 (3.45) 


pr 4'*° 224.5 
(3.87) 

As™' 260 sh 
(2.6), 272 
(2.7), 280 
(2.6) 

A 267 (2.59), 
276 (2.53) 
cr (al) 4°'220 
(4.02), 262 
(2.59), 269 
(2.68), 277 

(2.59) 


nd (al or peth) 
If (bz) 

nd (lig) 

nd (peth) 

nd (peth or w) 
nd (peth) 

nd (peth) 

nd (w) 


nd (lig) 


nd (lig or peth) 


cr (peth) 


nd (al or peth) 


pl (dil al) 


nd or pl (al) 


108 


78-9 


117 


28.5 
(24.8) 


56 
63.5 
95 
56-7 
56-7 
77 
80 
38 


64 


46-7 


58-9 


74-50 


183.7 


184.3576° 
61.91° 


120'° 
124-67° 


11918 


110-1° 


81-2* 


Density 


1.47877° 


1.06557° |1.5341?° 


1.43802? |1.57522° 
1.42322° |1.55652° 
1.40992° |1,55102° 


1.399529 |1.5477?° 


1.54683§ |1.57727° 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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6" 


Solubility 
Ref. 
solvents 
P20 A RMR ee ue Bo B127, 476 
s |chls B12?, 476 
SiiPwee ae B127, 476 
s |CS,6 B12?, 534 
aS Al en Peters crac B12?, 535 
Fae ean acv B12?, 476 
”. al Wem Ue rc B12?, 473 
Bact ||\io:3s))| Soret BS*, 773 
Far etl NERC WA co's crsecieae BS5*, 709 
vy |CCl, oo | BS, 704 
$) loa (chi's BS5°, 706 
s | s |chls BS5°, 707 
s |chls BS, 714 
nen | rR BS*, 713 
HOTA Vicar cue Olea BS*,714 
malate peths* |BS?,714 
s |AcOEtv | B6?, 879 
chls 
Tee ise lig s* B6’, 423 
s | v |MeOHv_ |B6°, 1377 
peth s" 
Ped Poe Pyv B6°, 1321 
peth, lig 6 
s | s |peths* B6, 360 
So lke iiiat B6°, 1378 
a a.a | Qraeaetetels s B67, 357 
v |CS,v B6?, 1560 
s OOS S B6?, 333 
lig 6, s” 
s . |Oss B6°, 1320 
s . |Oss B6°, 1269 
s |ligs BS5°, 752 
sa.2 | SEEN os BS*, 752 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, ve 
wt. | specific rotation 
and 4,,,, (log €) 
Toluene 
Q 378] —,a-bromo-4- p-Nitrobenzyl bromide. 216.04 | nd (al) 99-100 
nitro- C,H,BrNO,. See t275 A*' 270.5 (4.08) 
t379|—,2-bromo-3- C,H.BrNO,. See t275...... 216.04 | ye pr (al) 41-2 
nitro- 
Q t380| —,2-bromo-4- C,H,BrNO,. See t275...... 216.04 | nd (al) 78 
nitro- 
t381|—,2-bromo-S- C,H,BrNO,. Seet275...... 216.04 | cr (al) 78 
nitro- 
t382|—,2-bromo-6- C,H,BrNO,. Seet275...... 216.04 | pa ye nd (dil al) | 42 
nitro- 
t383 | —,3-bromo-2- C,H,BrNO,. Seet275...... 216.04 | pa ye nd 28 
nitro- 
t384|—,3-bromo-4- C,H,BrNO,. Seet275...... 216.04 |payeprornd |37 
nitro- (MeOH) 
t385|—,3-bromo-S- C,H,BrNO,. Seet275...... 216.04 |payendorpr |84 
nitro- (MeOH) 
t386|—,4-bromo-2- C,H,BrNO,. Seet275...... 216.04 | pa ye nd (dil al) | 47 
nitro- 
t387|—,4-bromo-3- C,H,BrNO,. Seet275...... 216.04 | pa ye nd 35 
nitro- (MeOH) 
t388 | —,5-bromo-2- C,H,BrNO,.Seet275...... 216.04 | cr (al) 56 
nitro- 
t389|—.,3-butoxy-...... Butyl-tolylether: GC; Hy6Os| 164,25 |< aee wicie ele os ais] owe wale op 
See t275 
t390|—,4-butoxy-...... Butyl p-tolyl ether. C,,H,,O. | 164.25 | 4"'218 (3.83), |......-. 
See t275 254 (2.31), 
260 (2.39), 
266 (2.34) 
Q t391|—,a-chloro-....... Benzyl chloride. C,H,;CH,Cl | 126.59 | 47! 217 (3.85) —39 
Q t392|—,2-chloro-....... o-Tolyl chloride. C;H,Cl. 126.59 | 1°” 265 (2.48) —35.1 
See t275 
Q t393|—,3-chloro-....... m-Tolyl chloride. C,H,Cl. 126.59 | 2'8° 254 (2.13), | —47.8 
See t275 261 (2.33), 
268 (2.47), 
275 (2.45) 
t394|—,4-chloro-....... p-Tolyl chloride. C,H,Cl. 126.59 | Ais 264 (2.54), | 7.5 
See t275 270 (2.68), 
277.5 (2.70) 
t395|—,a-chloro-a,a- Benzodifluorochloride. UG 257g irias bee stoteinanes —49.8 
difiuoro- C,H;CCIF, 
t397 | —,2-chloro-a- o-Chlorobenzyl alcohol. 142.59 |Ifornd (dilal) | 74 
hydroxy- C,H,CIO. See t275 
t398 | —,2-chloro-3- 2-Chloro-m-cresol. C;H,ClO 142.59 | pr (peth) 55-6 
hydroxy- See t275 
t399| —,2-chloro-4- 3-Chloro-p-cresol. C;H,CIO. | 142.59 | nd (al) 55-6 
hydroxy- See t275 
Q t400| —,2-chloro-5- 4-Chloro-m-cresol. C;H,ClO| 142.59 | nd (peth) 66-8 
hydroxy- See t275 
t401| —,2-chloro-6- 3-Chloro-o-cresol. C;H,CIO. | 142.59 | lo nd (w) 86 
hydroxy- See t275 
2 t402| —,3-chloro-2- 6-Chloro-o-cresol. C,H,CIO. | 142.59 | 4°°" 275,282 | ........ 
hydroxy- See t275 
t403|} —,3-chloro-4- 2-Chloro-p-cresol.: C7H ClO: 14259) cress occ ne ellie rere ee 
hydroxy- See t275 
t404| —,4-chloro-a- p-Chlorobenzyl chloride. 142.59 | nd(w), pr(bz | 75 
hydroxy- C,H,CIO. See t275 or bz-lig), 
cr (al) 2*' 266 
(2.42) 
t405| —,4-chloro-2- 5-Chloro-o-cresol. C;H,C1O.| 142.59 | nd (peth or 734 
hydroxy- See t275 gasoline) 
t406| —,4-chloro-3- 6-Chloro-m-cresol. C,H,ClO} 142.59 | pr (peth) 45-6 
hydroxy- See t275 
Q t407| —,5-chloro-2- 4-Chloro-o-cresol. C,H, C1O.| 142.59 | nd (peth) 51 
hydroxy- See t275 APeth 286, 292 
t408] —,a-chloro-4- C,HECINO) See t275.....:.. 187.58 | ye nd (bz, lig 75 
hydroxy-3-nitro- or al), If (peth) 
Q t409| —,a-chloro-4- p-Methoxybenzyl chloride. MeO Le tere ctatetargls «sit cteteta andres 
methoxy- C,H,ClO. See t275 
2 t410| —,«-chloro-2- o-Nitrobenzyl chloride. 171.58 | cr (lig) 50-2 
nitro- C,H,CINO,. See t275 
t411| —,a-chloro-3- m-Nitrobenzyl chloride. 171.58] payend (lig) | 45-7 
nitro- C,H,CINO,. See t275 
Q t412| —,a-chloro-4- p-Nitrobenzyl chloride. 171.58} pl or nd (al) 71 
nitro- C,H,CINO,. See t275 2*' 265 (4.08) 
© t413| —,2-chloro-4- C,H,.CINO,. Seet275...... 171.58 | nd (al) 68 
nitro- 
2 (414 capes C,H,CINO,. See t275...... 171.58 |nd (dil al) 37-40 
nil 
0 t415 eau ie C;H,CINO,. See t275...... 171.58 |pa yend 24 
nitro- 


269-707 + 


256-77°° 
130'? 


229.576° 
88° 


1791305" 
66}! 

SOUISTES 
42.6'° 

e272 


16276° 
4410 


140.67°° 
79-811 


Debs 
225 
188-9740 
80-170 
195-676 


235 


83-42 


238769 


146" 


Density 


eb, 1.56825° 
0.94079 |1.49702° 
0.923225 |1.49702° 
1.100228 | 1.539129 
1.08252° |1.52682° 
1.07223° |1.521419 
1.06973° |1.51502° 
1.25097° | 1.464822 
PAH. 1.544920 
1.178525 | 1.520027 
121545 aoa 
1.1592 | 1,553 

aa ae 1.55579 
sneee 1.5577 
re SAUER 1.5647 
ee! S 1.5470°° 
pee te 1.537799 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 
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w 


other 
; . 


Solubility 
Ref. 


BS5*, 753 
BS°, 752 
BS°, 753 
BS5*, 752 
BS*, 751 
BS°, 751 
BS*, 753 
BS5°, 752 
BS°, 751 
BS°, 752 
BS*, 751 
B6*, 1300 


B6*, 1354 


BS5*, 685 
BS*, 680 


BS*, 682 


BS*, 683 


BS*, 692 

B6*, 1554 
B6*, 1315 
B6*, 1374 
B6*, 1315 
B6*, 1267 
B6*, 1263 
B6*, 1374 
B6*, 1555 


B6°, 1263 
B6?, 1315 
B6*, 1264 
B6, 413 
B6°, 1375 
BS5°, 745 
BS°, 746 
BS5°, 747 
BS*, 747 
BS°, 745 
B52, 253 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 

No Name Synonyms and Formula Mol. form, 
Wt. specific rotation 
and A,,,, (log ¢) 

Toluene 
t416 |—,3-chloro-5- GC,H,CINO,. Seet275 «0... 171.58 |ye nd (al) 
nitro- 
Q t417 |—,4-chloro-2- C,H.CINO,. Seet275...-... 171.58 |mel nd 
nitro- Jail MeOH 213 
(4.26), 262 
(3.68), 315 
(3.23) 
Q t418 |—,4-chloro-3- C,H,CINO,. Seet275...... 171.58 | seesece recs 
nitro- 
t419 |—,5-chloro-2- GjH.CINO3. Seet275 23.04. 171.58 lye 
nitro- 
t420 | ,2,3-diamino-... .|C,H,)N,. See t275......... 122.17 jer 
Q t421|—,2,4-diamino-....|C,H,,)N,. See t275......... 122.17 |nd (w), or (al) 
t422|—,2,5-diamino-. .. .|C,H,)N,.Seet275......... 122.17 | pl (bz) 
Q t423 |—,2,6-diamino-....|C,H,)N,. Seet275......... 122.17 | pr (bz or w) 
Q t424 |—,3,4-diamino-. .. . |C,H,)N,. See t275......... 122.17 |If (lig) 
t425 | —,3,5-diamino-....|C,H,)N,. See t275......... W227. Weeeaseyeee 
t426 |,—,hydrochloride|C,H,,)N,.2HCI. See t275 .. . | 195.09 |nd (dil al) 
t427|—,a,a-dibromo- . . . | Benzal bromide. Benzylidene | 249.94 | 1'*°276 sh 
bromide. C,H,;CHBr, (2.85) 

t428 |—,a,2-dibromo- . . . |o-Bromobenzyl bromide. 249.94 |cr (al, lig) 
C,H,Br,. See t275 

t429 |—,a,3-dibromo- . . . | m-Bromobenzyl bromide. 249.94 |nd or If 
C,H,Br, . See t275 

Q t430 | —,a,4-dibromo- . . . | p-Bromobenzyl bromide. 249.94 |nd (MeOH or 

C,H,Br,. See t275 al) 

t431 |—,2,5-dibromo- ...|C,H,Br,.Seet275......... 24994 Wo ineie sine es 

t432 |—,3,5-dibromo- ...|C,H,Br,. Seet275......... 249.94 |nd 

t433 |—,2,4-dibromo-6- | 3,5-Dibromo-o-cresol. 265.94 |nd (peth) 

hydroxy- C,H,Br,0. See t275 

t434|—,3,5-dibromo-2- | 4,6-Dibromo-o-cresol. 265.94 |nd (peth or 

. hydroxy- C,H,Br,0. See t275 50 % al) 

t435 |—,3,6-dibromo-2- | 3,6-Dibromo-o-cresol. 265.94 |cr 
hydroxy- C,H,Br,0. See t275 
2 t436|—,a,a-dibromo-4- | p-Nitrobenzylidene bromide. | 294.94 | nd (al) A* 
nitro- C,H.Br,NO,. See t275 263.5 (4.23) 
Q t437|—,«,a-dichloro-... . | Benzal chloride. Benzylidene | 161.03 | A‘ 260 (2.4), 
chloride. C,H;CHCI, 265 (2.5), 
272 (2.3) 
Q t438 |—,«,2-dichloro-... . | o-Chlorobenzyl chloride. ROROS Mice arshesa tee eee e0 
C,H,Cl,. See t275 
t439 | —,a,3-dichloro-.. . . | m-Chlorobenzyl chloride. DOTS Sconces caine 
C,H,Cl,. See t275 
Q t440|—,«,4-dichloro-... . | p-Chlorobenzyl chloride. 161.03 | nd (dil al) 
C,H,Cl,. See t275 
t441 |—,2,3-dichloro-....|C,H,Cl,.Seet275......... MOU O3 | Biv sess cet re, care 

Q t442|—,2,4-dichloro-....|C,H,Cl,. Seet275......... LGOWOS Weetrtsee cst 
t443 | ,2,5-dichloro-....|C,H,Cl,.Seet275......... 161; 03 Wetstamie cscacte ees 

2 t444|—,2,6-dichloro-....|C,H,Cl,.Seet275......... 161.03 | AM*O# 267 

(2.26) 

Q t445|—,3,4-dichloro-....|CjH,Cl,.Seet275......... 161.03) Rein apices 
t446 | —,3,5-dichloro-....|C,H,Cl,.Seet275......... LOT:OF eerie + ors ots. 2rs 
t447|—,,a,a-dichloro-a- | Benzodichlorofluoride. N79 OD aie oteters: «xoxo tuts avers 

fluoro- C,H;CCI1,F 
t448 | —,2,4-dichloro-3- | 2,6-Dichloro-m-cresol. PUA OSule nie aces 
hydroxy- C,H,Cl1,0. See t275 

Q t449|—,2,4-dichloro-5- | 4,6-Dichloro-m-cresol. 177.03 | pr (peth) 

hydroxy- C,H,Cl,0. See t275 
t450|—,2,6-dichloro-3- | 2,4-Dichloro-m-cresol. 177.03 | pr (peth) 
hydroxy- C,H,C1,0. See t275 

Q t451|—,3,5-dichloro-2- | 4,6-Dichloro-o-cresol. 177.03 |nd (w or peth) 

hydroxy- C,H,C1,0. See t275 


—,3,5-dichloro-4- 
hydroxy- 

—,4,5-dichloro-2- 
hydroxy- 


2,6-Dichloro-p-cresol. 


C,H,C1,0. See t275 
4,5-Dichloro-o-cresol. 
C,H,C1,0. See t275 


m-Nitrobenzylidene chloride. 


C,H;Cl,NO,. See t275 
p-Nitrobenzylidene chloride. 


C,H;Cl,NO,. See t275 
+ |C,,H, O02. 
N,N-Diethyl-o-toluidine. 
C,,H,,N. See t275 
N,N-Diethyl-p-toluidine. 
C,,H,,N. See t275 


See t275 


177.03 


177.03 


206.03 


206.03 


180.25 
163.26 


163.26 


nd (lig) 

nd (peth) 
mel (al) 
pr (al) 


A" 256 (4.16) 
nd (lig) 


b.p. 
38 240720 
1 es 
7 260745 
118"? 
26 OTR er onenctaast 
634 255 
99 292 
; 148—50° 
64 2734 
My alee Stacie 
89-90 265 sub 
<0 283-5 
255-60d |........ 
SP aby To 1562" 
31 129%” 
ST ee eee 
630 17) | erracescere 
fr 5.62 2367°° 
135-675 
39 2467°° 
98-101 {283-7758 
58 263-6745d 
38 255-60 
B42) ee emreeere ese 
—16.4 |205.276° 
-17 D7 Ase 
94-510 
-nint aa cle 215-673 
110-175 
31 222 (214) 
inl 
maine Ban 207-87°° 
61-23 
—13.5 196-77°° 
5 20077° 
Im ti0.004 19876° 
—15.25 |208.927°° 
81.8'° 
26 201-27°° 
Bohs oonae 178-80 
58-9 235-6745 
75-80* 
724 235-6 
11018 
27 241-2.5 
55 266.5 


39 (42) 


101 


Density 


2 559°8 


L2557>% 


1.26999 


1.269535 


1.253520 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-523 


1.55307° 
1.5554?° 
Tote’ 
1.55117° 
1.544979 
1.5507?° 


1.54717° 


<a 


Solubility 


other 


b solvents 


N 


BS*, 746 


BS?, 251 


BS', 162 


B137, 60 
B137, 60 


B13?, 62 
B13?, 64 
B13, 64 
B13, 164 
B13, 164 
BS°, 717 
B5°, 717 
BS°, 717 
BS°, 717 
BS?, 716 


BS5°, 717 
B6°, 1271 


B6?, 334 
B6', 176 
BS?, 755 


BS5°, 696 


BS5°, 694 
BS5°, 695 
BS*, 695 
BS5°, 693 
BS5°, 693 
BS5°, 694 
BS5°, 694 
BS5*, 694 


BS°, 694 
BS5?, 698 


B6*, 1319 

Am 55, 
4216 

B6°, 1319 


B6°, 1267 


B6*, 1377 
B6’, 333 
BS5°, 750 
BS°, 750 


B6°, 4499 
B12?, 436 


B12?, 492 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color. 
crystalline 
form, 
specific rotation 
and 4,,,, (log «) 


Toluene 
1459| —,a,a-difluoro-.... 


2 t460| —,a,2-dihydroxy-. . 


Q t461| ——,,glucoside. . . . 


2 t461'| —,a,3-dihydroxy-. . 
Q t462| —,a,4-dihydroxy-.. 
Q t463| —,2,3-dihydroxy-. . 
t464| —,2,4-dihydroxy-. . 
Q t465|—,2,5-dihydroxy-. . 
1466 |—,—,,diacetate.... 


2 t467| —,3,4-dihydroxy-. 


Q 1468) —,3,5-dihydroxy-. . 


Q t469) —,a,4-dihydroxy- 
3-methoxy- 
t470| —,2,4-di- 
mercapto- 
eo sdk 
methoxy- 


t471 


Qt472| —,2,4-di- 


methoxy- 

2 t473) —,3,4-di- 

methoxy- 

—,3,5-di- 

methoxy- 

—,a(dimethyl- 

amino)- 

—,2(dimethyl- 

amino)- 

2 t477| —,3(dimethyl- 
amino)- 

Q t478| —,4(dimethyl- 
amino)- 

Q t479| —,2,4-dinitro-.... . 


t474 


Q t475 


2 t476 


t480 


Q t481) —,2,6-dinitro-..... 


2 (482) —,3,4-dinitro-..... 


483) —,3,5-dinitro-..... 


Q (484"| —,3,5-dinitro-2- 
hydroxy- 


1485) —,3,5-dinitro-4- 
hydroxy- 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Benzal fluoride. 
Benzylidene fluoride. 
C,H;CHF, 

Saligenin. Salicyl alcohol. 
C,H,0,. See t275 


Salicin. Saligenin- 
B,D-glucoside. 


GO Seet 27s esr )<c 
CHO T eeta a neesec els 


Isohomocatechol. 
C,H,0,. See t275 
Cresorcinol. C;H,O,. 
See t275 
Toluhydroquinone. 
2-Methylhydroquinone. 
C,H,O,. See t275 
2,5-Diacetoxytoluene. 
C,,H,20,4. See t275 


. |4-Homopyrocatechol. 


C,H,0,. See t275 


Orcinol. C,H,O,. See t275 .. 


Vanillyl alcohol. C;H,,03. 
See t275 


Dithiocresorcinol. C,H,S,. 
See t275 

Isohomoveratrol. 
C,H,,0,. See t275 


C,H, ,0,.Seet275.....+-... 


Homoveratrol. 
C,H,,0,. See t275 
C,H,20,. Seet275......... 


N,N-Dimethylbenzylamine. 
C;H;CH,N(CH;), 
N,N-Dimethyl-o-toluidine. 
C,H,3N. See t275 
N,N-Dimethyl-m-toluidine. 
C,H,3N. See t275 
N,N-Dimethyl-p-toluidine. 
C,H,3N. See t275 
C,H,N20,. See t275 


C,H,.N,0,. See t275 


C,H,.N,0,. See t275 


C,H,N,0,. See t275 


C,H,N,0,. See t275 


3,5-Dinitro-o-cresol. Sinox. 
C,H,.N,O,. See t275 


4,6-Dinitro-o-cresol. 
C,H,N,0,. See t275 


2,6-Dinitro-p-cresol. 


C,H,N,0,. See t275 


see Ether, benzyl ethyl 


124.15 
124.15 
124.15 
124.15 


124.15 


208.22 


124.15 


124.15 


154.17 


156.28 


152.20 


152.20 


152.20 
152.20 
135.21 
135.21 
135.21 
135.21 


182.14 


Ais? 239 (2.02), 
261 (2.47), 
284 (0.78) 

If (bz), nd or pl 
(w, eth), 
pl (sub) 

th nd or If (w) 
[a]2° — 62.6 
(w, c = 3) 
The) bk a Hh 
(3.0) 

nd (bz), cr 
(CCl,) 

pr or nd (w) 
A™ 289 (3.43) 

If (bz) 4°” 275 
(3.26) 

cr (bz-peth) 
2*' 283 (3.48) 

th pl (bz) 


nd (aa), pr (lig) 
nd or pr (w) 
If (bz-lig), 
pr (bz) A°” 
283 (3.45) 
pr(w +1), 
If (chl) 
A*'278 (2.97) 
pr (w), nd (bz) 
4*' 230 (3.8), 


Ai#° 248 (3.80) 


A%Y 253 (4.12), 
298 (3.38) 

A™* 255 (5.0), 
305 (3.8) 

ye nd or mcl pr 


Solubility 


other 


eth solvents 


ace] bz 


204.7-8.7 


73 
124.5-S.5 
68 (47) 
105-7 


126-7 


(CS,) a5 hal 
252 (4.15) 


nd (al) 45% *! 
266.5 (4.06) 

rh nd (al) 
A5%*241 
(3.95) 

ye nd (CS,) 
as Kal 219 
(4.00) 

ye rh nd (aa) 
45%31248 
(4.08) 

ye pr (al) 
JO-1N HCI 268 
(4.10) 

ye pr or nd (al) 
90-1N Hcl 268 
(4.10) 

ye nd (eth or 
peth) 4"'241 
(4.02), 354 
(3.72) 


C-524 


139.976° 


sub 


240d 


3007°°d 
252700 


24178 
17 
267-70 


251 766 
143-67° 
sub 

289-90 
147° 


d 


2637°° 


202-376 
(214) 
92-318 

211 
110— 
203° 

219-217° 
122-4?” 

244760 
102° 

180-27°° 
73-435 

185.376° 


1135720 


1.161375 


1.4347° 


1.128734 


1.050925 
1.047815 
0.9159 

0.92862° 
0.94102° 
0.93662° 


1.32087" 


1.28242 


1.28331"! 


1.259411! 


¥.2772%24 


1.457779 


12525733 
1.523479 


1501129 


NS 1532° 
1.54927° 
1.53667° 


1.442 


4 


Ref. 


BS?, 224 


B6°, 4537 


B31, 214 


B6*, 4545 
B6°, 4546 
B6*, 4492 
B6*, 4495 


B6*, 4498 


B6°, 4501 


B6*, 4514 


B6*, 4531 


B6*, 6323 


B6, 873 
B6*, 4493 


B6*, 4496 


B6*, 4516 
B6*, 4533 
B12?, 545 
B12?, 435 
B12?, 466 
B12?, 491 


BS5°, 759 
BS5*, 760 
BS5*, 761 
BS5°, 761 
BS*, 762 
C51, 
10414 


B6°, 1276 


B6*, 1390 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
form, 
specific rotation 
and 4,,,, (log €) 


Synonyms and Formula 


Toluene 


t486|—.,2-ethoxy- ,.... 


t487 |—,3-ethoxy-..... 


2 t488 |—,4-ethoxy-..... 


Q t489 |—,2(ethylamino)- . 
2 t490 |—,3(ethylamino)- . 
Q t491 |—,4(ethylamino)- . 


t492 |—,a-fluoro-...... 


Q 1493 |—,2-fluoro-...... 


Q t494 |—,3-fluoro-...... 


Q 1495 |—,4-fluoro-...... 


2 t496 |—,a,«,2,3,4,5,6- 
heptachloro- 


Q t497 |—,a-hydroxy-.... 


Q t498 |—,2-hydroxy-.... 


Q t499 |—,3-hydroxy-.... 


Q t500 |—,4-hydroxy-.... 


t502 |—,a-hydroxyl- 
amino- 


t503 |—,2-hydroxyl- 
amino- 

t504 |—,3-hydroxyl- 
amino- 

2 t505 |—,4-hydroxyl- 


amino- 
t506 |—,2-hydroxyl- 
amino-6-nitro- 
t507 |—,4-hydroxyl- 
amino-2-nitro- 
2 t508 |—,a-hydroxy-2- 
methoxy- 


Q t509 | —,a-hydroxy-4- 
methoxy- 
t511|—,4-hydroxy-3- 
methoxy- 
t512)—,4-hydroxy-2- 
(methylamino)- 
Q t513|—,a-hydroxy-3,4- 
methylenedioxy- 


2 t514|—,a-hydroxy-2- 
nitro- 

t515|—,a-hydroxy-3- 
nitro- 

2 t516| —,a-hydroxy-4- 
nitro- 


Q t517| —,2-hydroxy-3- 
nitro- 


t518] —,2-hydroxy-4- 
nitro- 


A= 260 sh 
(2.90), 272 
(3.24), 278 


Ethyl o-tolyl ether. o-Cresyl 
ethyl ether. C,H,,0. 
See t275 


Ethyl m-tolyl ether. m-Cresyl 
ethyl ether. C,H,,0. 
See t275 
Ethyl p-tolyl ether. p-Cresyl 
ethyl ether. C,H,,0. 
See t275 
N-Ethyl-o-toluidine. 
C,yH,3N. See t275 
N-Ethyl-m-toluidine. . 
CyH,3N. See t275 
N-Ethyl-p-toluidine. 
C,H,3N. See t275 
Benzyl fluoride. C,H;CH,F . 


A*' 244 (3.86), 
291 (3.33) 


nd (fr) 2'*° 244 
(2.27), 250 
(2.31), 264 
(2.23), 289 
(1.27) 

A*” 206 (3.90), 
262 (3.00), 
268 (3.00) 

4°” 207 (3.88), 
262 (2.93), 
269 (2.98) 

A° 206 (3.86), 
264 (3.04), 
273 (3.22) 

If (al) 4"! 307 


o-Tolyl fluoride. 
CHF. See t275 


m-Tolyl fluoride. 
CHF. See t275 


|p-Tolyl fluoride. 
CHF. See t275 


Pentachlorobenzylidene 


chloride. C,HCI,. (2.95) 
See t275 
Benzyl alcohol. A*' 243 (1.91), 


C,H,;CH,OH 258.5 (2.26), 


268 (1.95) 


o-Cresol. 2-Methylphenol*. 
C,H,0O. See t275 


275 (3.22) 


C,H,O. See t275 
N-Benzylhydroxylamine. 
C,;H;CH,NHOH 


(3.23) 


A*' 209 (3.86), 

258 (2.31), 

264 (2.21) 
nd (eth-bz) 


o-Tolylhydroxylamine. 
C,H,NO. See t275 
m-Tolylhydroxylamine. 
C,H,NO. See t275 
p-Tolylhydroxylamine. 
C,H,NO. See t275 
C,H,N,0;3. See t275....... 


If (bz) 


GClHAN,O37ee te 5) see ee 

o-Methoxybenzylalcohol. {138.17 ]............. 
Saligenin 2-methyl ether. 
C,H 0,2. See t275 

Anisyl alcohol. C,H,,0,. 
See t275 

Cresolol. CgH 90, . See t275. 


C,H,,NO. Seet275........ cr (bz-lig) 


Piperonyl alcohol. nd (peth) 


C,H,03. See t275 


nd (w) AO-AN HCI 
267.5 (3.75) 


o-Nitrobenzyl alcohol. 
C,H,NO . See t275 
m-Nitrobenzyl alcohol. 
C,H,NOj. See t275 
p-Nitrobenzyl alcohol. 
C,H,NO3 . See t275 
6-Nitro-o-cresol. 
C,H,NO,,. See t275 
5-Nitro-o-cresol. 
C,H,NO) . See t275 


276 (3.96) 
ye pr (dil al or 
peth) 
ye nd (lig) 
{MeOH 320 
(3.99) 


98 (94) 


—87.7 


—56.8 


119.5 


AW 219 (3.71), |30.94 


m-Cresol. 3-Methylphenol*. APEX 214:(3-79) oa vdeo 
C,H,0. See t275 271 (3.20), 
277 (3.27) 
p-Cresol. 4-Methylphenol*. pr A°” 280 34.8 


nd (peth or lig) |57 


If (bz-peth) 68.5 


120-1 


th nd (w) 30.5 (27) 


nd (w) A? !NHC! | 96-7 


70 


b.p. 


Density 


1847°° 
70" 


0.959233 


NOQTe a 0:9492% f 1.51320 


188-97°° |0.95094® |1.505818 


21876° 1.54567° 
95.5'° 

979 i W) Loneens + 1.5451?° 
111-2?° 


217 S91 | Sorcrover Reed | cas 


139.87°3 1.489275 


40'* 


114 1.4704?° 


307° 


116752 1.46917° 


116.67°° 1.46997° 


eRe) oo ltoodeds Sl poocccal bled 
19933 


20535 a" 
9310 


1.04192° |1.53967° 


190.957°° | 1.027343° |1.53617° 


74.910 

202.27 |1.03362° |1.54382° 
86'° 

201.97©° |1.01782° |1.5312?° 
SS (suc) 


249760 
1198 


1.039513 |1.54557° 


259 Nee 1.54207° 
134-5? 
221 


113%5*2 


1,1093° 


1.0982 | 1.535325 


Se SS | hopemicrtoncdal leno. cee 


PUT Hn arti loeee cone 
1687° 
175-80° 


1296120 | Pertascne 
PSOR60d Whee ee | are cuatro 


1851? 
1O2=37 Meas are w|i Gomes 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-525 


Ref. 


B6°, 1246 


B6°, 1299 


B6°, 1353 


B12?, 435 
B12?, 466 
B12?, 492 


BS°, 678 


BS5*, 676 


BS5°, 676 


BS°, 677 


BS', 153 


B6°, 1445 


B6°, 1233 


B6°, 1286 


B6°, 1341 


B15?, 17 


B15?, 14 
B15?, 15 
B15’, 16 
B15’, 14 


B15’, 16 


B6?, 878 


B6?, 883 
B67, 865 


B13, 599 


B19?,77 


B6°, 1563 
B6°, 1565 
B6°, 1567 
B6°, 1273 


B6°, 1273 


Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Q t527|—,5-hydroxy-2- 
nitro- 


Q t528 | —,2-hydroxy-5- 
nitroso- 


0 t529 |—,5-hydroxy-2- 
nitroso- 
t530 |—,2-hydroxy- 
3,4,5,6-tetra- 
bromo- 

t531 |—,3-hydroxy- 
2,4,5,6-tetra- 
bromo- 

t532 |—,4-hydroxy- 
2,3,5,6-tetra- 
bromo- 

t533 |—,2-hydroxy- 
3,4,5,6-tetra- 
chloro- 

t534 |—,3-hydroxy- 
2,4,5,6-tetra- 
chloro- 

t535 |—,4-hydroxy- 
2,3,5,6-tetra- 
chloro- 


3,4,5-trinitro- 


t537 |—,3-hydroxy- 
2,4,6-trinitro- 
t538 |—,a-iodo- ........ 


2 t543 |—,a-mercapto- ... . 


2 t544 |—,2-mercapto- ... . 


545 |—,3-mercapto- . . . 


2 t546 |—,4-mercapto- ... . 


— |—,a-methoxy-..... 
2547 |—,2-methoxy-..... 


2 t548 |—,3-methoxy-..... 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


Color, 
crystalline 
Synonyms and Formula Mol. form, 
wt. | specific rotation 
and A,,,, (log ) 
4-Nitro-o-cresol. 153.14 | ye or col 
C,H,NO; . See t275 nd (w or 
aq al+w), 
pl (bz) 
3-Nitro-o-cresol. 153.14 | pa ye nd (w) 
C,H,NO) ,. See t275 
6-Nitro-m-cresol. 153.14 | ye mel pl (eth 
C,H,NO;. See t275 or bz) 
5-Nitro-m-cresol. 153.14 | pa ye cr (bz) 


C,H,NO3,. See t275 
C,H,NO,.H,0. See t275 ...| 171.16 | pa ye nd (w) 
3-Nitro-p-cresol. 153.14 | ye pr (eth) 
C,H,NOs3,. See t275 


2-Nitro-p-cresol. 153.14 | ye nd (al or w) 
C,H,NOs3. See t275 

4-Nitro-m-cresol. 153.14 |nd or pr (w) 
C,H,NO3,. See t275 

1,4-Toluquinone 4-oxime. 137.14 | nd (w) AMeO# 


C,H,NO,. See t275 305 (4.26) 


1,4-Toluquinone 1-oxime. 137.14 |nd (wor bz), 

C,H,NO,,. See t275 pr (aa) 
3,4,5,6-Tetrabromo-o-cresol. |423.75 |ye nd (chl or aa) 
C,H,Br,O. See t275 


2,4,5,6-Tetrabromo-m-cresol.|423.75 |nd (chl, aa) 
C,H,Br,0. See t275 


2,3,5,6-Tetrabromo-p-cresol. | 423.75 |nd (al or chl) 
C,H,Br,0. See t275 


3,4,5,6-Tetrachloro-o-cresol. | 245.92 |nd (lig) 
C,H,Cl,0. See t275 


2,4,5,6-Tetrachloro-m-cresol. | 245.92 |nd (peth) 
C,H,Cl,0. See t275 


2,3,5,6-Tetrachloro-p-cresol. |245.92 |nd (dil al, aa, 
C,H,Cl,O. See t275 bz-lig) 2°"! 
295 (3.4) 


4,5,6-Trinitro-o-cresol. 
C,Hs;N30,. See t275 


og-ye pr (ace) 


Methylpicric acid. 243.13 |payend (wor 
C,H;N30,. See t275 Aer Ho 
257 (4.00), 
335 (3.54) 
Benzyliodide. C;H;CH,I . . . |218.04 |col or ye nd 
(MeOH) 


o-Tolyl iodide. 218.04 |A°% 232 (4.07) 
C,H,I. See t275 
m-Tolyl iodide. 218.04 |2"* 260 (2.93), 
C,H, I. See t275 297 (2.78) 
p-Tolyl iodide. 218.04 |If (al) 2°* 262 
C5H,I. See t275 (3.06), 280 
(2.85) 
Benzyl isocyanide. 117.15 |2"'210 (3.99) 
Benzyl carbylamine. 
C,H;CH,NC 
Benzyl mercaptan. TRA 22 emisisiae titttelslys 
C.H;CH,SH 
o-Toluenethiol. o-Thiocresol. |124.22 |pl or If 2'*° 
C,H,S. See t275 236 (3.88), 
271 (2.83), 
279 (2.86), 
286.5 (2.76) 
. |m-Toluenethiol. m-Thiocresol] 124.22 |A'*° 237 (4.89), 
C)H,S. See t275 281 (3.80), 
289.5 (3.52) 
p-Toluenethiol. p-Thiocresol. |124.22 |If (eth or dil al) 
C,H,S. See t275 a°¥ 271 (3.3), 
278 (3.3) 
see Ether, benzyl methyl 
o-Methylanisole. 122.17 |A"* 272 (3.26), 
CyH 100. See t275 278 (3.25) 
m-Methylanisole. 122.17 |A4°% 273 (3.3), 
C,H, 00. See t275 280 (3.3) 


129 


134-Sd 


165d 


208 


194 


198-9 


(209) 


190 


189-90 


190 


24.5 


36-7 


< -20 


44 


C-526 


186-90° 


9310 


211-276° 
73-5’ 

21 3760 

80-2'° 


194.276° 
G7-1ee 


195.1782 
67.8'° 


195769 
67.6'° 


17 1GRhS 


Aso 


Density 


1.23993° |1.574*° 


1.733575 |1.6334?5 


1.7132°  |1.60792° 


P57052°) 11,60532 


1:67.86 °F il eroeitcers 


0.972225 Woe cng ciate 


105829, 1757512° 


1.0413° |1.5703° 


1.0443°  |1.5723° 


0.985118 |1,.51612° 


0.969733 |1.5164'3 


Solubility 


a 


vl viv 


s v 
s Ss 
s Ss 
s 


rid Viol hag 


1 s s 
1 ‘ v 
1 s v 
1 s io) 
1 s v 
4 Ss s 
1 Ss s 


bz 


other 
solvents 


Ref. 


B6°, 1274 


B6', 178 
B6°, 1326 
B67, 361 


B6, 385 
B6*, 1384 


B6°, 1384 
B6°, 1327 
B7?, 589 


B7?, 589 


B6°, 1272 


B6°, 1324 


B6°, 1383 


B6?, 333 


B6?, 1320 


B6°, 1377 


B6, 369 
B6*, 1331 


BS*, 724 


BS5°, 720 
BS5°, 721 


BS5*, 722 
B12, 

1041 
B6?, 1573 


B6°?, 1279 


B6*, 1332 


B6°*, 1391 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Name Synonyms and Formula Mel- 
Toluene 
—,4-methoxy-..... p-Methylanisole. 122.17 
C,H, 0. See t275 
—,2(methyl- N-Methyl-o-toluidine. 121.18 
amino)- CsH,,N. See t275 
—,3(methyl- N-Methyl-m-toluidine. 121.18 
amino)- C,H,,N. See t275 
—,4(methyl- N-Methyl-p-toluidine. 121.18 
amino)- C,H,,N. See t275 
—,a-nitro-........ Phenylnitromethane*. 137.14 
C.H;CH,NO, 
—,2-nitro-........ C,H,NO,. Seet275........ 137.14 
—,3-nitro-........ CoHeNO se SE 4275S os. jcsctvepes 137.14 
—,4-nitro-........ C,H,NO,.Seet275........ 137.14 
—,2-nitroso-...... GoH NOW See ten Demeratacs 121.14 
—,3-nitroso-...... CoH eNO nS eet 2 7Scwik neste: 121.14 
—,4-nitroso-...... CSHINOYSe€ t275 «cis cieenss 121.14 
—,3-nitro-4- C,H,N,O2. Seet275....... 178.15 
triazo- 
—.,2-nitro-a,«,a- o-Nitrobenzotrifluoride. 191.11 
trifluoro- C,H4F;NO,. See t275 
—,3-nitro-a,«,«- m-Nitrobenzotrifluoride. 191.11 
trifluoro- C,H4F,NO,. See t275 
—,4,0,2,3,4- GILG) saSeete d5:skic ems tor 264.37 
pentachloro- 
—,a,0,2,3,6- CTE Clee See tai Siac, mis.vivte 264.37 
pentachloro- 
—,a,0,2,4,5- CHa Cler See t27Simcisc.2. vie 264.37 
pentachloro- 
—/a,a,2,4,6- GAASClonSee 275 ae o2nn 264.37 
pentachloro- 
—,2,3,4,5,6- GHG Clee Seet2 7Sicmaces ms 264.37 
pentachloro- 
—,2-propoxy-..... Propyl o-tolyl ether. 150.22 
o-Cresyl propyl ether. 
C,0H,,0. See t275 
—,3-propoxy-..... Propyl m-tolyl ether. 150.22 
m-Cresyl propyl ether. 
C,0H,40. See t275 
— ,4-propoxy-..... Propyl p-tolyl ether. 150.22 
p-Cresyl propyl ether. 
Ci0H40. See t275 
— ,2,3,5,6-tetra- CoH Bre Geet 1S acc ciay 407.75 
bromo- 
~,o,4,0,2-tetra- o-Chlorobenzotrichloride. 229.92 
chloro- C,H,Cl,. See t275 
—,a,0,0,3-tetra- m-Chlorobenzotrichloride. {229.92 
chloro- C,H,Cl,. See t275 
—,a,0,a,4-tetra- p-Chlorobenzotrichloride. 229.92 
chloro- C,H,Cl,. See t275 
—,0,4,2,5-tetra- GH ClanSeete7Sicac. sane 229.92 
chloro- 
—,a,0,3,4-tetra- CHCl ee te TS) 0). cnaens 229.92 
chloro- 
—,a,a,3,5-tetra- GOT Ch aepS Oe be Bitte ass ch ee 229.92 
chloro- 
—,4,2,4,5-tetra- CF CUS EEt2 7S) nce af250 0 0 229.92 
chloro- 
—.,2,3,4,5-tetra- CHCl Sle t2 75:50 ccc am 229.92 
chloro- 
—,2,3,4,6-tetra- GAHACL, WSeet27Sis cia ve « 229.92 
chloro- 
—,2,3,5,6-tetra- SE Gg SCCNQ TS Maley ci avwit « 229.92 
chloro- 
—,triacetoxy-..... see Toluene, trihydroxy-, 
triacetate 
—,3,4,5-triamino-. . |C;H,,N;.Seet275......... 137.19 
—,a-triazo-....... Benzyl azide. C,Hs;CH2N; .. |133.15 


Color. 
crystalline 
form. 


specific rotation 
and A,,,, (log e) 


4° 270.5 (3.2), 
280 (3.4), 
286 (3.3) 

A3'244 (4.1), 
294 (3.4) 


A'8° 246 (4.12), 
302 (3.35) 

ye liq 

(i) nd (ii) cr 
4" 259 (3.72) 


pa ye 15%! 


274 (3.86) 
orh cr (al, eth) 

A** 265 (4.02) 
nd or pr 

2286 (3.80) 
nd A 282 (3.76) 


nd (lig) 4°"! 
745 (1.66) 

ye nd or pl (lig 
or dilal) 

cr (al) 

2*' 247 (3.84) 

cr (lig) 

nd (MeOH) 


cr (MeOH) 


nd (bz or peth) 
4*'280 (2.38) 


cr (MeOH 


nd (MeOH or 
dil al) 
nd (al or eth) 


nd (MeOH) 


col nd (bz), 
red in air 


(i) —9.55 
(ii) —2.9 
16 


54.5 


96 (92) 


93-4 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-527 


b Solubility 
Be Density Np Ref. 
other 
w | al| eth “ bz eoivente 
176.57°° |0.968932 |1.5124'9 | i SH CSE Ae eh ctave | cece eas B6°, 1351 
207-8 7°° |0.97692° |1.56492° | i COM PODL USE rare ers vee are B12?, 435 
9917 
206= 70 o We cararabrs 1555725 i COMMON SE ass, all) atic, ccr.etece = B12', 398 
120-14° 
209-117°'}0.934835 |1.55687° | i ONIGO TS! 1) RAPE tens B12?, 491 
102° 
225-7 1.15982° |1.5323?° s SE Ubsoxs' lar ararttane tet BS, 741 
118-9'° 
22 er? SOr Nt EG 29%° | 154502% | Sale| 5c |)! hoo| iets] eee ee BS5?, 730 
118'¢ 
232.676 | 1.15712° |1.54667° | i s | @ SCS a4 BS?, 734 
238 Sreot | UALOSEIS: ic c.snn i s | v]v]}v |CCh,Py, | BS*, 736 
105° to, chl, 
CS,v 
SERRA sce carteve | aes au es OM AY AIEN, chl v BS5°, 728 
AIT | Rts Te eee i 6 |s chis BS?, 728 
MeOH s* 
lig 6, s* 
AOA Met Repo eecess i v |chlv BS?, 729 
lig s* 
i tanicag <i Petes Hoetaninae i s . | lig s" BS', 174 
PAC SVE aa 5 See) eee ee Dy hey. v jaav BS?, 251 
202.757°° | 1.435735 |1.47197° i s CA etal Romig] joao wm ac BS’, 251 
81.6'° 
ZT SAO Saal Satake eroleva|llweaia avers i 6 | lig 6,s* BS5', 153 
yr 
PA S=SO%SH ee te eal sweet psn oneeh tear s |MeOH 6 |BS5%, 703 
280-1 1.59562° |1.5992?° i Sic liietes sie BS5', 153 
153-515 
1SS'Sa ed] PARR < || eee i MeOH s’ |B5?, 704 
SOTMP ME Sic cae ts aise ote OnnOs s’ |tos B5°, 703 
peth s* 
CS, 6 
204.1 OSA TG We corererareee  hacecs ul teeoset fee nas lens eel fess. 2. Nin, cee B6°, 1246 
210.6 OSA BAe aa ereterere | Mte dle ete ares \|t ctakeal ay cle ster ateencte ane B6°*, 1299 
210.4 O:9497 ES: |n- ceePRNO| PON PRI Slt tnk That. oh acces Serene B6?, 1354 
RPP SHAT Alert Ores. + |'s) « See i | 6 S| | s joss BS, 310 
sh 
264 TIE SISTZ° 1.58362" | i Sa 4s oss BS5°, 703 
129.513 d’ 
255 1.495'* 11.44617° | i sti s oss BS, 303 
(247- d* 
50) 
245 FAN Strack 1.446379 | i s|s .|Oss B5, 303 
108-128 
Hh Akar ica | Rk eral ee ca ie te v joss BS5°, 702 
257 TROTSS! © ae essterce Tol slats s jaas BS5°, 702 
Fags ut of th | boor eR TM SORE e Se] Si lara OOS'S B5°*, 703 
273 WeSA ES Toren nants i Shue sis ./OSs BS, 302 
RAMAN tact aise 2, |lldnerolcens bey esa cs oss BS?, 233 
DOSS PA | Sts no Ure ant Bir i s v |CS.v B5°, 702 
SU AMP RONG | Steers wes. oes crs erevene iy st UR, MeOH s" |BS5°, 702 
Fa AMOR ROR | RABI A oie a | sioiesctat execs viv setae | B1375 147 
10873 1.065535 |1.5341475| i ood Fee lesa Nao Wick ak a eek BS°, 773 
7411 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline a fs } 
No. Name Synonyms and Formula Mol. form, } we ce Density Np 
wt. |specific rotation 
and Awmpax (log &) 
Toluene 
t588|—,2-triazo-....... o-Tolyl azide. 133.15 | pa ye liq ae 10% MISONO WS arestats lll arrose cone 
C,H,N3. See t275 
t589|—,3-triazo-....... m-Tolyl azide. cE len| |e aac ae seed IF oe nner OO SRA Ne aracere ate Ui haxevsiacdis aie 
C,H,N3. See t275 
t590|—,,4-triazo-....... p-Tolylazide. SSE LS hrcite ie tere =< a alle hinlae@ ee d180 TOS 272? ail arate ee 
C,H.N3. See t275 go!'° 
t591 |—,a,2,4-tribromo- .|C;H;Br;.Seet275......... SQSSS ayer ee egos ond UE Ge  aresteeetr: |Weineimere cor ltarieicon 4 
t592 |—,a,3,5-tribromo- .|C>H,;Br,.Seet275......... 328.85 | plornd (al) 96 LP SR eT Se BER. bss. o ete 
t593 | —,2,3,4-tribromo- . |C;H;Br;.Seet275......... 328.85 | rh pl (lig- A5=6 - all. hf.taeis PASC ele. cae 
CS,, aa) 
t594 |—,2,3,5-tribromo- .|C,H;Br;.Seet275......... 328.85 |mclpr(eth-to) [53-4 ~—s |... ....... 2.467"7 Sh eden 
t595|—,2,3,6-tribromo- .|C;H,Br3;.Seet275......... 328.85 | mcl prorlf COS. = dpeteeanes PAE yh | emda 3 
(lig or chl) 
t596 |—,2,4,5-tribromo- .|C;H;Br3.Seet275......... 328.85 |mcl pr(eth-al), }113.5 = |........ PAE eh eerie 5 
nd (al) 
t597 |—,2,4,6-tribromo- .|C,H;Br3.Seet275......... 328.85 |londormel pr |70 290 DAT ONDS Ul tee ae, calere 
(eth-AcOEt) 
2.598 |—,a,«,a-trichloro-. . | Benzotrichloride. CsHsCCl. | 195.48 | 2°” 262 (2.6), 495) 1220.67 W0-37234° L587" 
267 (2.7), (214) 
274 (2.6) B50z°° 
t599 |—,«,«,2-trichloro-. . |o-Chlorobenzylidene POS AR Mes cieleraaictete cra Ratton tales 228.5 BBO Nik sca 
chloride. C;H;Cl;. 
See t275 

2 t600 |—,«,2,6-trichloro-..|C;H;Cl,.Seet275......... 195.48 |cr (lig, eth, 39-40 ih Dp tod eae fA ee erates, 

al-eth) 

Qt601 |—,«,3,4-trichloro-.. |C;H;Cl,;.Seet275......... DOS ASN 1 ses stkecatss S77 Se eae Wa ead | ek eee et asa aneer ee 
t602 |—,a,3,5-trichloro-.. |C;H;Cl;.Seet275 ......... 195.48 |cr(MeOH) 36 60°35 Hig Allan ste sete iRecceete ¢ 
t603 |—,2,3,4-trichloro-.. |C,H;Cl,.Seet275......... 195.48 |nd (alor 4344 Pee re Sa PR 

MeOH) 
t604 |—,2,3,5-trichloro-.. |C,;H;Cl;.Seet275 ......... 195.48 |nd (al) 45-6 ZAGS3i1F 57) 5. 55 SE bre alll lc vernal 

2605 |—,2,3,6-trichloro-.. |C,H;Cl,.Seet275......... 195.48 |nd (al) Pe ee Rees ioanoted mei os. 
t606 |—,2,4,5-trichloro-.. |C,;H;Cl;. Seet275......... 195.48 |nd orlf(al) 82.4 22930? Bene o laians eae 
t607 |—,2,4,6-trichloro-.. |C,;Hs;Cl,.Seet275 ......... 195.48 |nd (al) Ope ed tect ituerti ce Ite crnntVings: alte acer encuers 
t608 |—,3,4,5-trichloro-.. |C;H;Cl,.Seet275......... NOSAB A diesem te hve aes 45=5.5) a I246s 7 ee SS BAe es |e scot 

21609 |—,«,a,0-trifluoro-. . | Benzotrifluoride. CsHsCF3. . |146.11 |2'*°250(2.34), | —29.11 |102.067°|1.18847° |1.41467° 

260 (2.70), 10s 
266.5 (2.58) 
t610 |—, a,a,2-tri- Salicylaldehyde triacetate. 266.25 |nd or pl (al 107-° stGadscaalias. Mes es noes ned 
hydroxy-, C13H 140, . See t275 or Ac,O), 
triacetate pr (al) 
t610! |—,«,«,3-tri- m-Acetoxybenzal acetate. 266.25 |If (w-al) TO OA RR | oo cee haere 
hydroxy-, C,3H,40,. See t275 
triacetate 
t611 |—,a,a,4-tri- p-Acetoxybenzal acetate. 266.25 ipn(ethorig) W940 fed. ce a silllk.ncnn hele Peer 
hydroxy-, C,3H,40,. See t275 ~ 
triacetate 

t611' |—,a,2,5-tri- Gentisyl alcohol. 140.15 |nd (chl) 100 SUBVaC Th. + .fu0 cme lence 

hydroxy- C,H,03. See t275 

612 |—,2,4,5-tri- 2,4,5-Triacetoxytoluene. 266.25 jer (al) DEAS Ne see s.o Niemen aca Niven ape 

hydroxy-, C\3H,40,. See t275 
triacetate 
t613 |—,2,4,6-tri- 2,4,6-Triacetoxytoluene. 266.25 | (i) cr (eth- GTO: || SS eee ete eee 
hydroxy-, C13H,40,. See t275 peth) (ii) 58 
triacetate (ii) nd (peth) 
t614 |—,3,4,5-tri- 5-Methylpyrogallol. 140.15 |pa brnd (bz) LI9CI25) sub | Aclecastate tbs Scie cant 
hydroxy- C,H,03. See t275 2” 280 (1.6) 
t615 |—,2,3,4-triiodo- ... |C,H5I,.Seet275 .......... 469.83 |pa brnd (al) O29E 4 ~ |Neaice hell aevoseats terete 
t616 |—,2,3,5-triiodo- ... |C,;HI,.Seet275 .......... 469.83 jog pl (al) 7223) 0° aaeacaslosearet. a [oeatentes 
t617 |—,2,3,6-triiodo- ... |C,H.I;. Seet275 .......... 469.83 |nd (al) LLU ama acted heeeeeen || Metronet. tel lexearar esis «: 
t618 |—,2,4,5-triiodo- ... |C,H5I,.Seet275 .......... 469.83 |pa brnd (al) V1 8=20 gril stercec sey sven| lehets Stace aye flsca-.s. saree 
t619 |—,2,4,6-triiodo- ... |C,HsI,.Seet275 .......... 469.83 |nd (alor bz) 118-9 300d A “Nev... tevere tesserae 
t620 |—,3,4,5-triiodo- ... |C,Hs1,.Seet275 .......... 469.83 |nd (al) ) | Pen eR eh reid eseycicies, 
t621 |—,2,3,4-trinitro-... |Cj;H;N30,.Seet275 ....... 227.13 |tcllf(al), pr PIQE™ aera. 62) alles apeies 
(ace) 45%"! 
238.5 (4.09) 
t622 |—,2,4,5-trinitro-... |C;H;N,;0,. Seet275....... 227.13 lyesh pl (ace), 104 EXD: 290— Fle Rin ster atin o stetae 
pa yerh bipym 310 
(al) 454"'237 
: : (4.15) 
623 |—,2,4,6-trinitro-... |TNT.C;H;N3O,. See t275.. |227.13 lorh (al) 4"'225  |82 240.expa 65400 | Reese 
(4.36) 
t624 |a-Toluenearsonic Benzylarsonic acid. 216.07 |nd (al) L678 | fe dathe Lue, |e Woes eee 
acid Phenylmethanearsonic 
acid*. C;H;CH,AsO(OH), 
t625 phar a o-Tolylarsinicacid......... 216.07 |nd (w) 163=4 Ned severed | tees eu: eevee aaa 
ac! 
1626 ga theeog es m-Tolylarsinicacid ........ 216.07 |nd(w) ivoire PPI | ct IM Pk eh ac 
ac 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 


other 


Ref. 


BS, 773 
BS?, 273 
B5°, 773 
BS’, 240 
B5*,719 
BS', 156 


B5°,719 
B5', 156 


BS5°, 719 
BS, 719 


BS*, 699 


BS°, 767 
B16’, 461 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS | a 


No. Name Synonyms and Formula 
4-Toluenearsonic acid 
(627 | 4-Toluenearsonic p-Tolylarsinicacid........ 
acid 
1628 | a-Tolueneboronic Benzylboric acid. 
acid C.H;CH,B(OH), 
t629 |2-Tolueneboronic o-Tolylboronicacid....... 
acid 
t630 |3-Tolueneboronic m-Tolylboronicacid ...... 
acid 
t631 |4-Tolueneboronic |p-Tolylboronicacid....... 
acid 
t632 |2-Tolwenesulfinic o-Tolylsulfinic acid........ 
acid 
t633 |4-Toluenesulfinic p-Tolylsulfinicacid........ 
acid 
t634|—,chloride....... p-Toluenesulfinyl chloride... . 
1635 |a-Tolwenesulfonic | Benzylsulfonamide. 
acid, amide C,H;CH,SO,NH; 
1GSGeg NG 2-tOlyl occ ccs ead de saddle ceesees 
RST IVS -tOly lH. 2c ace Sea a cree wig sin ee rea, 
t638 |—,—.N(4-tolyl)-.. 0}... cece eee eee eee 
2 t639 |—,chloride ....... Benzylsulfonyl chloride. 
C,H;CH,SO,Cl 
t640 |2-Toluenesulfonic | o0-Toluenesulfonicacid .... 
acid 
641 |—-,amide......... o-Toluenesulfonamide..... 
t642 |—,—,N-methyl-... |C,H,,NO,S. See t641 ..... 
1643 |— .—,N-phenyl- .. . |C,;H,,;NO,S. See t641..... 
1644 |—-,bromide....... o-Toluenesulfonyl bromide. . 
C,H,BrO;S. See t640 
1645 |—-,chloride ....... o-Toluenesulfonyl chloride. 
C,H,CI0,S. See 1640 
t646|—,2-tolylester ....|C,4H,403S. See t640...... 
t647 |—-,3-tolylester ....|C,4H,,403S. See t640...... 
t648 | —,4-tolylester ..../C,,4H,,03S. See t640....... 
1649 |3-Toluenesulfonic | m-Toluenesulfonic acid... . 
acid 
21650 AMIDE fei 56st m-Toluenesulfonamide... . 
t651 | —,—..N-phenyl- . . . |m-Toluenesulfonanilide. 
C,3H,;NO,S. See t650 
2 t652|4-Tolwenesulfonic | p-Toluenesulfonic acid .... 
acid C,H,0;S°-H,O 
1653 ainide’2::...4,50%% p-Toluenesulfonamide... . . 
N 1654 N.N-dichloro-| Dichloramine T. 
C,H,Cl,NO,S. See t653 
Q16SS| . \N-ethyl-..... CyH,;NO,S. See t653 ..... 
21656), .N-methyl-...|/CsH,,NO,S. See t653 ..... 
2 1687 .N-methyl- CaHi0N205S. See t653..... 
N-nitroso- 
1658 ,N-methyl- C,4H,;,NO,S. See t653..... 
N-phenyl- 
1659 .N-methyl- C,;H,,NO,S. See t653..... 
N(2-tolyl)- 
1660} . .N-methyl- C,,H,,NO,S. See t653 


N(4-tolyl)- 


216.07 


135.96 


262.33 


262.33 


172.21 


171.22 


247.32 


Color, 
crystalline 


form, 


specific rotation 


and A,,,, (log ¢) 


nd (w) 


cr (w or bz) 


nd or pl (w) 
cr (w) 
nd (w) 
nd (w) 


th plorlond 
(w) A*' 223 
(4.05), 262 
(3.14) 

nd 

pr or nd (w), nd 
(al) 

cr (dil al) 

cr (al) 

pr (al) 

pr (eth), nd (bz) 


hyg pl (w +2) 
A™ 222 (4.0) 

oct (al), pr (w) 
4°- INHCI 270 
(3.1), 276 
(3.0) 

pl (bz-lig) 


pr (dil al) 
cr 


cr (al) A"! 
260 (3.01), 
271.5 (3.27), 
279.5 (3.16) 

cr (al) 4*'272 
(3.27), 280 
(3.17) 

er (al) A*'272 
(3.27), 279.5 
(3.14) 

oil A” 222 (3.8), 
277 (2.8) 

pl (w), mcl pr 
(al) Jo-1NHEI 
262 (2.9), 
270 (3.0), 
279 (3.0) 

pr (al) 


190.19 hyg pl(w +1), 


mcl If or pr 
A* 222 (4.0), 
261 (2.5), 
272 (2.2) 
mcl pl (w +2) 
A*' 224 (4.08), 
263 (2.7), 
275 sh (2.5) 
pa ye pr (peth- 
chl) 


pl (dil al or lig) 
pl (dil al) 
cr 


pl or mcl pr 
(AcOEt) 
pr (al) 


pr 


(hyd) 
165-8 |d 


137-40 


245 (226) 


80 id 


86-7 


54-8 
10S athens 


is Wee gadoc 
el, a lposacnce 
LS) Blame trae. 
bE ey eo 


67.5 128.875 


156.3 


13 138'° 


154°¢ 


LOG RM erere stelel st | sictacolatstacal|'arsteinisseie's 


bad lB Sadao llbaenne ool omc 


104-5 
38 


(anhyd) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-§29 


1.33832° 


1556575 


| ee 


other 
solvents 


ay) eat Pores aas* 
oe look Sel demereces 
SI or Be liscerararracaet 
VP te Bl bated aeschcaceee a 
BUS E ls yell rveerelamie 
$}||"s Osv 
v OP Saree beptes 
io cdl nee chis 
eles aie alks 
Sesgilsroh [iste alks 
Eee Aer alks 
v V5 peters 
hl fess Ss fete Ieee erence 
5 | aetes | ereteltteratersven eveyone 
v i |chlv 
lig 6 
ht se OS 00 
s Biel etccanies yds 
Pee | sca Son iatves cae 
a tee SP li nmiieteree 
Mellnoo SM Mt usrtcrsieter 
Sle del) saa eet fee 
CW ore cil ise al Nene ene 
CS Aaa oe eM eee 
Ca tenet (eat, (seis -5 cont ron 
s s |aa,chl, 
CCks 
peth 6 
Silesia lls <n iaeners lard 
an (earee O riers 3er 
Vielye ot hiss AcOEts 
OPAG| hore il Note oos 6 


B16’, 460 


B16’, 639 


B16, 921 
B16, 921 
B16’, 638 
B11?,6 


B117,6 


B11?7,9 
B11?, 73 


B12?, 45 
B12?,47 
B12?, 52 
Bi1?, 73 
B11?, 39 


B11?, 39 


B11, 87 


B12, 566 
B11, 86 


B11’, 39 


B11, 85 


B11?, 23 


B11?, 42 


B11’, 55 


B11’, 63 


B11’, 56 
B11’, 56 
B11', 29 
B12?, 305 
B12', 388 


B12?, 529 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Synonyms and Formula 


Color. 
crystalline SS 
form, eh ae Density 
specific rotation ethl aes other 
and A... (log «) solvents 


4-Toluenesulfonic acid 


—,—,N-phenyl-... 


t662 | —,—, N(2-tolyl)-. . . 


2 1663 |—,—,, N(4-tolyl)-.. . 
Q t664|—,butylester ..... 


—,chloride....... 


2 t666 |—,2-chloroethyl 
ester 
t667 |—,2-chloropropyl 
ester 
—ethylester...... 


t669 |—,ethylene ester... 
670 |—,isopropylester. . 


t671|—,methylester.... 


t672|—,propylester .... 


673 |—,2-tolylester .... 


t674 |—,2,4,6-tribromo- 
phenyl ester 

t675 |3-Toluenesulfonic 
acid, 6-aceta- 
mido-, chloride 

2676 |2-Toluenesulfonic 

acid, 4-amino- 

t677 |—,—,amide ...... 


t678 ino-....... 
t679 |—,6-amino-....... 
t680 |3-Toluenesulfonic 
acid, 4-amino- 
t681 |4-Toluenesulfonic 
acid, 2-amino- 
t682|—,—,amide ...... 


t683 |2-Toluenesulfonic 
acid, 5-iso- 
propyl-, amide 
t684 | 3-Toluenesulfonic 
acid, 4-iso- 
propyl-, amide 
t685 |4-Toluenesulfonic 
acid, 3-iso- 
propyl-, amide 
t686 | 2-Toluenesulfonic 
acid, 4-nitro-, 
dihydrate 


t687 


t688 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


p-Toluenesulfonanilide. 
C,3H13NO_S. See t653 


C,,4H,5NO,S. See t653...... 
C,4H,5NO,S. See t653...... 
Cy, Oss) Seet6S2)..5. +. 


p-Toluenesulfonyl chloride. 
C,H,CIO,S. See t652 

G5H7,ClO;S.. Seet652...5.2 

C,oH,3Cl0,S. See t652..... 


C,H,203S. See t652........ 


Ethylene p-toluenesulfonate. 
CyoH 1403S. See t652 ....... 


C,H 00S. See t652........ 


Cy0H,403S. See t652 ....... 


Cy4H 1403S. See t652 ....... 


C,3HoBr303S. See t652..... 


C,H joCINOSS. See t649 .... 


C,H,NOSS. Seet640....... 
C,HoN20,S. See t641...... 
C,H,NOSS. See t640....... 
C;H5NO3S. Seet640....... 
C;H,NOSS. See t649....... 


C,HoNOSS. See t652....... 


C,HioN202S. See t653...... 1 


CioH,s5NO,S. See t641...... 
CioH,5NO,S. See t650...... 
CioH,;NO2S. See t653...... 
C,H,NOSS. 2H,0. See t640 . 


H,NOSS. See t640....... 


CioH5NO,S. See t641...... 
see Acetic acid, phenyl- 
see Benzoic acid, methyl- 
see Toluene, amino- 
see Benzoquinone, 

methyl-* 
C27H4sNO2 


dimorphic, B12?, 298 
a: tcl 8: mel pr 
(dil al or bz) 

th bipym 
(al), nd (dil aa) 

tcl pr or nd (aa) 

Ae 225,5)(4.09)0 [ects a's 
263 (2.78), 
274 (2.70) 

tcl (eth or 


B12?, 452 


1.13193° |1.50507° 


B12?, 528 
pa ect B11?, 46 


eee eee B11?, 54 


» Sis|] «cee ates enenamane B117, 45 


1.26743° |1:5225?! 


PRP PI PA TR oc B11?, 45 


mel pr (aa, PAGGS Saws cect aa, AcOEt | B11?, 45 
AcOEt) 2"? 
257 (2.5), 
261 (2.6), 
267 (2.6) 
er(bz) (Gs TAB ONL ED ee od Ln cs 5 SUN Am 77, 
4899 
Siewtecaeccce (Zl [ARCHES SO6SO Is oce ccc | oe alle called ace Am 77, 
4899 
mcl If or pr 29 DIY WE AE ots silica wa siete B11?, 44 
(eth-lig) 2°” 140?° 
261 (2.7), 
273 (2.6) 
2*'225 (4.09), 189° 1.1442° | 1.499829 | oo] so cd's. oso ein dl ee B11?, 45 
263 (2.77), 
272 (2.93), 
274 (2.69) 
ndA'228 =§-«- {54-5 Medd dice cece [oceermeee foe e |) SY Hees || ant ae B11, 100 
(4.13), 264 
(3.03), 275 
(2.81) 
cr(aly © ANB acece ee SU ADRS. 5 [RRS 1 Pg Se B11?, 47 
nd(bz)" PSG fue cee eee. (Raa B14’, 448 
melpr(w+1) [do ect Mecca ee fecdecece| 6 I! GT Iii. clle oat] elie B14?, 446 
ndorpl(w) = |1640 ages eee ke News ce ete] 0) Wil settee ial pene B14, 721 
pl(wad)) | S275 RAR Shah access llleceeceee il oO ile coll tsrerel| eee) een eee B14’, 446 
nd. C+-Sw)it > © T3Od) © vccatrsre ctlisierciacie® vd] ate) cretetsie ie ee ee: lees ee dos - B14, 723 
Ityend(w+4) [192d © |e ioe] ence dh. s [ices SOR Sale Sele] oo B14?, 447 
phndorpr | ecsecewalfe teed all emer wai Hie cece eH ROME. ol aes eal enon fare semen B14?, 450 
(w +1) 
Pr(w) TG eR al cc ecbin [etewtecere elf) OF If) Od Wrens) tli B14, 729 
pital) pronkl 75: alan settee Alle eicles.ob olliteamenete B11, 140 
(dil al) 
fi(dilal), §$|149:9 JOMAR ccc ceks dles cealey On 1 We [i oll B11?, 84 
nd(@w)" | 1620 6) JOYS PR PRs [a SR TSE SOUT Si |. ane B11, 139 
plow), yj” | 1335 © “RRR a oe alls eee Bil’, 23 
PEOF pl (w+ 2). 133.5, Mawes oh chine « cerallls veces Bil’, 41 
pl(dilalorbz) {101-2 |... 206F7]....2..b:0/]). SA ee RS I ORD B11, 138 
Plicl? 5: (210-1 || eaalecccemcl|l course ..s| S'S | «25/00 Am 73, . 
(MeOH) 4018 
Aai-con sulf 405, 
470 


C-530 ars 


No. Name 


t693 


1694 


t695| «-Toxicarol, 


dihydro-(/) 


t696| Trasentin, 


hydrochloride 


1,3,5-Triazine* 


—,2,4-diamino- 
6-phenyl-* 

—,hexahydro- 
1,3,5-trinitro-* 


Q t703'|—,hexahydro- 


1,3,5-triphenyl-* 
trichloro-* 


2,4,6-tricarbo- 
xylic acid 


—,trinitrile 


B-Toxicarol(d/).... 


1-Triacontanol* ... 


—,2,4-diamino-*.. . 


—,triethylester.... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Lycopersicin. C,9Hy;NO,, 


Torulene. C3,H,4s02........ 


C,,H,,0,. See t691 


Adiphenine. 
2(Diethylamino)ethyl di- 
phenylacetate hydrochloride. 


Mol. 
wt. 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log e) 


524.80 


410.43 


410.43 


412.45 


347.89 


1034.22] nd (MeOH) 


[a]? — 30 (Py) 


red nd (MeOH 
eth), vt-bk 
(bz-MeOH) 


.| Hydroxydequelin. C,,;H,,0, | 410.43 | gr ye pl (al) 


A*' 273 (4.53), 
297 (4.04), 
315 sh (4.00) 
gr-yesh pl or 
nd (AcOEt-al 
[«]2° — 66 (bz) 


[a]2° + 58 (ace) * 


A*' 273 (4.53), 
297 (4.04), 
315 sh (4.00) 
pa ye pl (al) 
4675 (4.08) 
pa ye plor 
rods 
[2]i° — 30 
(bz, c = 5) 
nd 


(CsHs),CHCO,CH,CH,N(C,H;s),. HCl 


. | see 2-Dodecenedioic acid* 


Mycose. C, ,H,,0,, 


C, ,H220,,. 2H20. See t697 . 


see Acetic acid, amide, 
N,N-diacetyl- 

see Glycerol, triacetate 

CH3(CH2)28CH3 


Myricyl alcohol. 
CH;(CH;)2,0H 


Formoguanamine. 
Guanamine. C,H,N;s. 
See t701 

Benzoquanamine. 
C,H.N,. See t701 

Cyclonite. Hexogen. 
C3H,N,Og. See t701 


C,,H2,N3. See t701 


see Cyanuric acid, trichloride 


. |see Cyanuric acid 


Cyanuric tricarboxylic acid. 
Paracyanoformic acid. 


C,2H,;N30,. See t704...... 


Amizol. ATA. 
C,H,N,. See t708 
C,H,N,. See t708.......... 


see Glycerol, tribenzoate 

see Glycerol, tributanoate 
see Glycerol, trihexanoate 
see Glycerol, trioctanoate 


342.30 


378.33 


315.42 


213.11 


orhcr 
[a}#° + 199 
(w,c = 6) 

cr (dil al), [«]?° 
+178.3 
(w.c = 7) 


orh (eth, bz) 


nd (eth), pl (bz) 
th 2'*° 272 (3.0) 


nd (w) A <205 
(<4.54), 258 
(3.56) 

nd or pr (al) 
4"! 249 (4.40) 

orh cr (ace) 


nd (lig), pr (eth 
or chl-al) 


pw 


nd (al) 
mcl pr (bz + 1) 


hygcr 4*'210 
(3.64) 

pr (w), nd (al, 
eth, chl or bz) 
AOE 1G.9) 
(3.66) 

cr (w, alor 
AcOEt) 

hyg nd (al or 
chl) 


169-70 
179 
(206) 


114-5 
214-6 
(anh) 


97 (hyd) 
103 (97) 


143 


Density Np 
feakins Ba bade: 1.580 
oteistssis're 1.5834 SOE Oboe 
449.77©° |0.7750]8 |1.43527° 
304'5 0.80977°| 1.45367° 
(suc) (suc) 
Pofaietatens O77 72S |v. aes 
11476° ie) | | ec 
Baa Rrsastane ys 148225 Ne a: 
18S'GD MPSA. dae Peer tat 
(+ VE ec a9 Geel street 
26277! BEd Pte here I teatererelar ste 
119! 
203799 1.186125 |1.4854?5 
260 1.132'53 |1.4854?5 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-531 


Solubility 
th 
w aft ae bz sve 
i s i .| MeOH, 
dioxs 
pethi 
oo s .| chl, CS;, 
Pys 
pethi 
Poll eae ere .| chi s* 
Cee ese, ere s .| ACOEts 
SEAR) heal vere | ee aenerde 
Siibeaw i || Stead 
Vis” inet i | pare PereRees ies 
VF | Sh Ral cree || ae | eee 
NEO SSE Fi cV" ||) cena 
ie est aay v |ooss" 
SBIR Seu Poraye [ein (cl MSMR TERE 
Ce ar dan Canis Ian Ieee cacao tees 
Se he SIRS OM Proto lhevevsy| teveve carersravare 
i i | 56] s | i jaas 
MeOH, 
to, 
AcOEt 6 
CCh, 
CS2i 
i dh ii"s | *s | ’s\|.chijtos 
6 i i Lill yeeeetneste ere 
i i i i, [cc peteee 
éf 
bt) el oes be s |CCks 
y* 
s s|s oos s 
ligi 
Viilevi lo O) |hacthetelen's 
Wolboy i i chls 
AcOEt 6 
s|s chl, 
peth 6 


Ref. 


C41, 
3502 


H42, 867 


J1941, 
878 


J1941, 
878 


B31, 378 


B31, 378 


BI, 584 


B1*, 1850 
Am 76, 
5646 
B26', 65 
B26', 69 


B26’, 5 


B262, 3 


B267, 168 


B26’, 168 
B26',91 
B26',5 


B26?,7 


B26’, 76 


B26’,7 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, ae 
wt. |specific rotation 
and A,,,, (log «) 
Tricarballylic acid 
—|Tricarballylic acid. . | see 1,2,3-Propane- 
tricarboxylic acid* 
— |Tricarbonimide, see Isocyanuric acid, 
trimethyl ester trimethyl ester 
—'| Tricetinic 2 4..4:....% see Flavone, 3’,4’,5,5’,7- 
pentahydroxy- 
Qt711|Tricosane*........ CH. (GH>)2i: CHa). « ttre -1-1- 324.64 |If (eth-al) 47.6 
712 |12-Tricosanone* . .. |Diundecyl ketone. Laurone. |338.63 |If(al) 69.3 
[(CH3(CH2)10]2CO 
—|Tricyclodecane . . . . |see a-Dicyclopentadiene, 
tetrahydro- 
t713 |1,12-Tri- HE C(CH;),G:GHik.o.. U7G6:3 1M rcvorsacesiepe saree -3 
decadiyne* 
t714|Tridecanal*....... GH: (GH) CHO se tee NOSLSS Misc cvsis sizieta-sis ere 14 
t715 |—,oxime*........ CH;(CH,),,;CH:NOH..... 213.37 |nd (dilal) 80.5 
© t716|Tridecane* ....... CH3 (CH) 1 Cig ee araesanactens ES403 Fill ae aigieisie'cte = <i cis —5.5 
© t717|—,1-amino-*...... CH, (CHL) GNHa occ cn LODSSA en ants acc 27.4 
Qt718 |—,1-bromo-*...... Tridecyl bromide. DOS 27 Wharemeaeasieenye 6.2 
CH;(CH;),.Br 
t719 |—,1,13-dibromo-* . |Br(CH,),3Br.........----- 6 Pn Bhi aoe Comte 8-10 
t720 |1,12-Tri- CH,CH(OH)(CH;),,OH ... |216.37 |cr (dilal) 60-1 
decanediol* 
t721 | 1,13-Tri- Tridecamethylene glycol. 216.37 |cr (bz) 76.5 
decanediol* HO(CH;),;0H 
722 |Tridecanoic acid* . . |CH3(CH),,CO,H......... 214.35 |er(peth,ace) |44.5-5.5 
t723 |—,amide......... CH;(CH2),,;CONH;......- 213.37 |If(al) 100 
724 |—,methylester* . .. |CH3(CH2),,CO2CH; ...... 22838 al crate tetetes clas fr 6.5 
Qt725 |—,nitrile......... 1-Cyanododecane. LOSS SA cere felete «ans 9.7 
CH3(CH2),,CN 
t726 |1-Tridecanol* ..... Tridecyl alcohol. 200.37 {cr (al) 32.5-3.5 
CH;(CH2),,0H 
727 |2-Tridecanone*.... |Hendecyl methyl ketone. ORAS Wa aictas ace hive nt 30.5 
CH,(CH2),9COCH; 
Q t728 |3-Tridecanone*. . . . |Ethyl decyl ketone. 198.35 |pl 31 
CH;(CH,),>COCH,CH; 
t729 |7-Tridecanone*.... |Dihexyl ketone. Enanthone. |198.35 |If (al) 33 
CH;(CH,);CO(CH,);CH; 
t730 |1-Tridecene*...... Tridecylene. IB2SS Meioca swash esis -13 
CH;(CH,),oCH: CH, (—23) 
— |Tridecylene....... see 1-Tridecene 
t731 |1-Tridecyne....... CH (GH>)icCG:CHa--- eee TOO 4 Uo cov acbislcebnlte ee cee 
— |Triethanolamine . . . |see Amine, triethyl, 
2,2',2”-trihydroxy- 
Q t732 |Triethylene glycol. . |HOCGH,CH,O0CH,CH,O0CH,CH,0H —5 
|150.18 |hygliq ree) 
733 |—,3-aminopropyl }HOCH,CH,O0CH,CH,0CH,CH,0CH,CH,CH,NH; 
ether (207.27 |glassy —50 
t734 |—,diacetate....... CH;CO,CH,CH,0CH,CH,0CH,CH,0;CCH, sis... 
PAY WL) | Re oe sess 
735 |—,monobutyl ether |HOCH,CH,0CH,CH,0CH,CH,0(CH;);CH;  ~—‘|........ 
206297 Trae ta acces howtos 
736 |Triethylene- H,NCH,(CH,NHCH,),CH.NH, WRG ste farctthns Mase 12 
tetramine 146.24 
737 \Triglycine ........ N(N-Glycylglycyl)glycine. 189.17 246d 
H,NCH,CONHCH,CONHCH,CO,H 
ns (dil al) 
2186 (4.1) 
738) —¢N-phthabyl-i:; yeh teu be eration hs. eterna ne 319.28 |nd (al) 234-5d 
—|Triglycolamic see Acetic acid, nitrilotri- 
acid 
—|Trigonelline....... see 3-Pyridinecarboxylic 
acid, 1-methyl- 
—|Triisovalerin ...... see Glycerol, tri(3-methyl- 
butanoate) 
—|Trilaurin......... see Glycerol, tridodecanoate 
—|Trimellitic acid . . . . | see 1,2,4-Benzenetricar- 
boxylic acid* 
—|Trimesicacid...... see 1,3,5-Benzenetricar- 
boxylic acid* 


380.27°° 
24315 


235.47°° 
107'° 
27S 
140.1'° 
2967°° 
162'° 
188-9213 
155-7! 
188—90° 


195-7'° 


236109 
140.5! 


Density 


0.778548 
0.79692° 
(suc) 

0.8086$° 


0.82623! 
0.8356,° 
0.75647° 
0.80497° 
1.01773° 


2760e 


Solubility 


Np [sty Ref. 
h other 
eth |.ace solvents 


1.44687° 
(suc) 


1.4283°° 


1.45479 

1.438418 
1.42567° 
1.44437° 
1.45937° 


1.48807’ 


90-5! 

293760 
14210 

152" 


2637°° 
160'6 


140"’ 

261 760 
13812 

ple ph 
104! 


94.575 


278,325" 
165'* 
184'° 


300 
278 76° 


266-778 
15778 


0.82573° 
0.82233! 


0.82173° 


0.8253° 


0.7658%° 


0.77293° 


1.127445 


1.068239 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-532 


1.4340?° 


1.43097° 


1.4531?° 
1.46687° 
1.43897° 


1.497179 


B1’, 141 


B17, 774 


B1?, 284 
BI, 2916 
B1?, 769 
B1°, 547 
B4', 388 
B1°, 548 
B1°, 548 
B1?, 563 
B1°, 2240 
B23, 904 
B2', 159 
B2?, 905 
B2*, 906 
B1°, 1799 


B1°, 2916 


B1°, 2916 
B1°, 2917 
B1°, 872 
J1960, 
4719 
B1°, 2102 
C55, 
5935 
B2°, 309 
C53, 
1154 
B4°, 542 


B4°, 1198 


B21?, 358 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, eB: 
Wt. |specific rotation Cc 
and A,,,, (log ¢) 
Trimesitic acid 
—|Trimesitic acid .... | see 2,4,6-Pyridinetricar- 
boxylic acid 
t739|Trimethadione. . . . . 3,5,5-Trimethyl-2,4- 143.14 |cr (50 % 46-6.5 
oxazolidinedione. Tridione. MeOH) 1Meo# 
226 (2.11) 
—|Trimethylene see 1,3-Propanediol* 
glycol 
—|Trimethylene- see Azetidine 
imine 
—|Trimethyl- see Neurine 
ethenylammo- 
nium hydroxide 
—|Trimyristin ....... see Glycerol, tritetra- 
decanoate 
—|Triolein.......... see Glycerol, tri(cis-9-octa- 
decenoate) 
==(Frionals....:04.. 053 see Butane, 2,2-bis(ethyl- 
sulfonyl)-* 
Qt741/1,3,5-Trioxane ....|Metaformaldehyde ........ 90.08 |rhnd (eth) 64 
—|—,triimine ....... see Cyamelide 
—|—,2,4,6-tri- see Metacrolein 
ethenyl- 
—|—,2,4,6-triiso- see Paraisobutyraldehyde 
propyl- 
—|—,2,4,6-tri- see Paraldehyde 
methyl- 
—|—,2,4,6-tri- see Parabutyraldehyde 
propyl- 
—|Tripalmitin....... see Glycerol, trihexa- 
decanoate 
—|Triphenylene...... see 9,10-Benzophenan- 
threne 
—|Triphenyl see Methane, triphenyl-* 
methane 
—|Triphosgene....... see Carbonic acid, bis(tri- 
chloromethyl) ester* 
—|Tripropionin ...... see Glycerol, tripropanoate 
t743| Trisiloxane, (CH3)3SiOSi(CH3),OSi(CH3;); |...........- —80 
octamethyl- [236.54 
t744| —,1,1,3,5,5-penta- | C;H;Si(CH;),0Si(CH3)(C,;Hs)OSi(CH3)2,C;5H; =| ...... 
methyl-1,3,5- ‘ BOTS hoes sicceteteeees 
triphenyl- 
—|Tristearin ........ see Glycerol, triocta- 
decanoate 
t745| Trisulfide, diallyl. . . CH, : CHCH,S;CH,CH: CH, TSS 34 Wiececs tare ceuarate cate Me Reetenena ce 
t746| —,diethyl......... CH. CH7S.CHIGHs seas. 154.32 jiyeAn™ 250. 9 leans tere 
(2.63) 
t747| —,dimethyl, BrsCS3CBrg cesta asics leshetes 599.67 | rh pr (eth) 125d 
hexabromo- 
be 4 ee —INCEN YD 22a El cred winie ov isis cmletelw ee wpeelena 340.41 | yend (al) 175-6 
dinitro- 
SHRP MAM 6 5, <oo.6 5 moore. see Methane, tripheny!-* 
Q t749/ 1,3,5-Trithiane ....| Trithioformaldehyde....... 138.27 | hex (bz), pr (w),| 220 
nd (al) 4"! (cor) 
240 (3.16) 
t750| —,2,4,6-tri- Trithioacetaldehyde. 180.36 | mcl (al, ace) 101 
methyl-(a-form) CoH,283. See t749 A238 (2.91) 
t751] —,_(8-form)..... Cela S47 SCLL149 ence os ele 180.36 | rhnd (ace) 126-7 
Q t753| —,2,4,6-tri- Trithioacetophenone. 408.65 | nd (al) 122 
methy]-2,4,6- C24H24S83. See t749 
triphenyl- 
t754| —,2,4,6-tri- Trithiobenzaldehyde. 366.57 | nd (bz-al) 167 
phenyl-(a-form) C,,H,sS3. See t749 
t755| —,—(p-form)..... CapHiygS3. Seets49.. coats. 366.57 | cr (bz or 229-30 
thiophene) 
—| Trithioacetalde- see 1,3,5-Trithiane, 2,4,6- 
hyde trimethyl- 
—| Trithiobenzalde- see 1,3,5-Trithiane, 2,4,6- 
hyde triphenyl- 
—| Trithiocyanuric see Cyanuric acid, thio- 
acid 
t756| «-Tritisterol....... (84/45 Fhe Stes sos onmepo ns 426.74 | nd (MeOH- 114-5 
ace), [a]?? 
+54.3 (al) 


b.p. 
4 om 


78-80° 
71-3! 


114;$75? 
sub 46! 


1 53774 
50-2!7 
169° 


112-221 
96-77° 


Delgo 


0.82003° | 1.38407° 


1.02273° | 1.52807° 


1.0845'* 
429 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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i 


viv 
Sis 
Cm faba 
i | 
5] 6 
é 

6] 6 
sis 
See 
eh 
s* 

6} 6 
i 6 
s 


Solubility 


a 


a=! 
other 
solvents 


Ref. 


v | v |chlv 
pethi 


s |CCh, 
chl, CS, s 
pethi 


s |CS,v 
chl, peth 
-|KOHs 
os 6 


+ 


B19?, 392 


C54, 
8602 

Am 70, 
1116 


B1, 441 
B1°, 1378 


B3?, 107 


B6°, 1062 
B19?, 393 
B19?, 399 
B19?, 399 


B19, 398 


B19', 808 


B197, 408 


H20, 424 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline 
No. Name Synonyms and Formula Mol. form, eee 
Wt. | specific rotation 
and A,,,, (log a 
B-Tritisterol 
t757| B-Tritisterol ...... (CAN 8 A Oi EASED on 426.74 |nd (MeOH) 97 
[aly +49.2 (al) 
t758| Tropacocaine ..... Benzoyl--tropeine. 245.33 | plor tab 49 
C,;H;,NO, 
t759 |—,hydrochloride . . |C,;H;3NO2. HCI. See t758 . . }281.79 |pl (al) 283d 
t760|Tropane.......... 2,3-Dihydro-8-methylnor- 1h io | ee) Se ton eae ee 
tropidine. 
t6ltropeine; ) 06 SE ccte. tasers ego cee citer 245.33 |cr (eth) 41-2 
benzoyl- af 
(+ }w) 
t763 |—,dihydrate...... C,sH,,NO,.2H,0. See t761 |281.36 |pl(w) 58 
— |Tropicacid ....... see Propanoic acid, 3- 
hydroxy-2-phenyl- 
—|Tropilidene ....... see 1,3,5-Cycloheptatriene* 
Q t764|Tropine.......... BropanOlrrcen slackers hs 141.22 |hyg pl (eth) 64 
t76aTropinie acld(a)' 5 25 |.cltics bane see ore wic,< aia. 8:0 187.20 |cr(wordilal) |253d 
[a]p + 14.8 (w) | (rapid 
htng) 
247-8 
(slow 
htng) 
t766)| (dll). Sinner cas CsH,3NO,.Seet765....... 187.20 |nd (dil al) 251d 
C767 =—=(1) soisicicisieies acc xe C,H,3NO,.Seet765 ....... 187.20 |cr(w), [a]®° 243 
— 14.8 (w) 
Qt768|Tropinone ........ 3= PrOPANONE se ele <a) ovaie'ayaie i 139.20 |lo nd (peth) 42-4 
—J|Tropolone ........ see 2,4,6-Cycloheptatrien- 
1-one, 2-hydroxy- 
—|Tropone.......... see 2,4,6-Cycloheptatrien- 
1-one* 
t769 |Truxane.......... Duindeme sae aetae lore! -teveve 2 2 232.33 |pl(peth) A“ =| 116 
273 (4.92), 
297 (4.82), 
335 (2.84) 
t770 |—,tetraphenyl- .... | Dimer of triphenylallene . . . . | 536.73 |If(bz-al) 210 
t771 | «-Truxilline....... Cocamine. C3,.H4,N20, .... |658.80 |amor pw ca. 80 
{a]p <0 
Qt772 | Tryptophan(D) . |a-Amino-f-indolylpropionic | 204.23 |pl (dilal) 2” 281-2 
acid. C;,H,.N,0,. 280 (3.8) 
[ale +33 (w) 
QUT73 | (DD) one nek oe Ci,H,2N,0,2. See t772...... 204.23 |pl (50 % al) 282 (293) 
4” 280 (3.8) 
Qt774|—(L) ............ C,,Hi2N,0,.Seet772...... 204.23 |Iforpl(dilal), |290—-2.5d 
(a2? +6.1 (278) 
(IN NaOH, 
p=); 
(a]2° —31.5 
(w,c = 0.5) 
A” 280 (3.7) 
Qt775 |—,N-acetyl-(DL) . . |C,3H,4N203. See t772...... 246.27 |pl(dilal) 206-7 
A 279 (3.72) 
0t776|—,—(L).......... Ci3H14N203. Seet772...... 246.27 |nd (dil MeOH) | 189-90 
[a]b° +25 
(95 %al, 
c=1) 
4% 279 (3.72) 
t777 |—,N-methyl-(DL) . |C,,H,4N,0,. See t772...... 218.26 |nd (dil al) 297d 
t778 |—,—{L).......... Abrin. C;2H,4N,0>. 218.26 |pr(w) 295d 
See t772 [a]?! +44.4 
(dil HCl) 
—1|Tuberculostearic see Octadecanoic acid, 
acid 10-methy]l-* 
t779| Tuduranine ....... CisHigNOsicas deren ese: 297.36 | nd (eth) 204 
[a]2° — 127.5 
(al) 
t780|Turanose......... 3a-D-Glucosido-D- 342.30 | pr (w-al or 168 
fructose. C,,H2,0;;.- MeOH + 4) (157d) 
[o]2° + 27.2 65-70 
> +75.8 (44 
(w,c = 4) MeOH) 
4 (mut) 
781) Tyramine......... pf-Aminoethyl)pehenol. . . .| 137.18 | pl ornd (bz), 164-5 
cr (al), nd (w) 
4535 (2.78) 


°C Density 

d 1.0426}°° | 1.50801°° 
1677°° 0.925918. |1.47322¢ 
R7S=80 Tew ete Pa vere ee os 
OOO Ne ievasatevetel erat forsteco reas 
224-574 | 1.987210 |1.4598!9°| ... 
11137* 

205=725 «||. ce e| eee 
165-7? 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table 


C-534 


éf 


a < 


> 


72S 


Solubility 


Ref. 
other 
solvents 
rabie geet H20, 424 
v |chl, B21?, 23 
peth, 
dilacv 
np ich op Sr B21, 39 
a one B207, 69 
AA ecers B217,17 
ae ee et B21, 19 
..|chls B21?,17 
i jaai B22, 123 
i jaai B22, 124 
i jaai B22, 124 
s |oosv B21?, 225 
peth s* 
...Jaav BS5*, 606 
peth s* 
s" |chlv El4s, 
494 
s |chls B22, 202 
peth 6 
... aad Mi 
2656 
Peed ei ee B22?,470 
...faad B22?, 466 
chli 
...|NaOHy_ |B22?, 469 
.jalks Am 66, 
350 
saya Re J1938, 
1910 
mies J1938, 
1910 
.| OSV C49, 
8317 
...|MeOHs" | B31, 454 
5 |xyls B13?, 354 
toi 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
No. Synonyms and Formula form, fe: bp. Density Ref. 
't.  |specific rotation Cc other 
ae SOcecrs 


t782|Tyrosine(D)....... 2-Amino-3(4-hydroxy- cr(w)i ff SHOH4d) 155 eRe) SEER aa cece oxen OM NM Eels ...|/dilHCls | B14?, 365 
phenyl) propanoic acid* [a]2° + 10.3 


(IN HCl, 
c=4) 
pee 8 974-5 
(3.15) 

QN783 (DE) are aialeisiel is CyH,,;NO3. See t782....... SOA nd ArePBAS T3400. 09) |lveeveyevorsy| io storetes siete || stator eee | eg NT BT 75 | 5,9 RH] (Sie arava B14’, 379 
274.5 (3.15) i : o 


LOA AT N= 00) Wea amine co gas CyH,,NO3. See t782....... 181.19 |nd(w) IStUD Emami cetacerererssehelehejeversyecere SLi OTP THER 5 ||)....0j) aad B14?, 366 


[«]?? — 10.6 _ (sealed 
(IN HCl, tube, 
c =4) rapid 
Aw-PH=6 974.5 | htng) 
(3.15) 290-5 
(slow 
htng) 
t785 |—,amide(Z) ......|CgH,.2N,02.Seet782 ...... plor pr (al) pee he, 8 By We ereicrs Ane Ieeeiehey rari Si We erste lee ...|MeOHv_ |B14,612 


[a]2° + 19.5 
(w) 

786 |—,ethylester(L) ...|C,,H,;;NO3. Seet782 ...... 5 pr (AcOEt) FOSS UW Sates ad cll atsceca nace odllercacn cee 6" | s | 6 ]...| v"|MeOHv_ |B14?, 372 
[a]?° + 20.4 AcOEt, 

(MeOH) alk s 


t787|—,methylester(L) . |}C,9H,;3NO3. Seet782 ...... pr (AcOEt) H3G=7 Aleve al Peeks lec cclnes 6 | s | 6]...| 6 |MeOHv |B14?,372 
[«]2° + 25.75 s" AcOEt, 
(MeOH) alks 
t788 | ,3-bromo-(L).. . . |C,.H, oBrNO3. See t782..... 260.09 |cr(w +1), 2AG-OGET SAAR RAI Fs ohereboe wil] sspe%seae ow 5.2) HOPPER, 1 one wl] RE B14’, 377 
yi 
Q.t789 | —,3,5-dibromo-(L). | Bromotiren. 339.00: (nd! or pli (wi 2) 245/(and) ils sneer = |e teyarc ten lls ele see On| Od dale shllinae || ac alk’s B14’, 377 
CyH.Br,NO3. See t782 z : Sa 
—|—,diiodo- ........ see lodogorgoic acid 
t790 |—,N-methyl-(L) . . . | Andirine. Surinamine. NG alee IO. S257 MRNA SE Sa ee cult ees i | 6] i |...}...]NH,OH v|B14', 665 
C10H,3NO3. See t782 (dil HCl) dilacs 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Synonyms and Formula 


Color, 
crystalline 
form, 
specific rotation 
and A,,4, (log ) 


Umbellatine 
ul} Umbellatine....... 


—| Umbellicacid ..... 


Qu4|—,5,6-dihydro-.... 


u4! | —,5,6-dihydro-5- 
methyl- 


Qu5|—,5-hydroxy-..... 


ul5|6-Uracilcarboxylic 
acid 


Q ul6|—,monohydrate. . . 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


CANO Glee wcls eisieicje.s 


see Cinnamic acid, 2,4- 
dihydroxy- 

see Coumarin, 7-hydroxy- 

see Hendecane* 


.| see Hendecanoic acid* 


see Hendecanol* 
see Hendecanone* 


.| see Hendecenoic acid* 
.| see 1-Hendecanol* 


see Hendecanoic acid* 


C,H5N;0,.Seeu2.......).. 


Hydrouracil. B-Lactylurea. 
C,H,_N202. See u2 

Dihydrothymine. 
C.H,N,02. See u2 


Isobarbituric acid. 
C,H,N,0;. See u2 


Cs5H,N20,. Seeu2......... 
C,H.N,O,.Seeu2......... 
Thymine. CSH,N,O,. See u2 


C5H,.N20,.Seeu2........-. 


C,H.N,OS. Seeu2......... 


C,H.N,OS. Seeu2......... 


C,H3N30,-Seeu2......... 


C,H,oN2OS. Seeu2........ 


C,H,N,OS. Seeu2......... 


C,H,N,OS. Seeu2......... 


Orotic acid. 
C;5H4N,0,.H,0. Seeul5... 
see Barbituric acid, 5- 


amino- 
Sodium salt of fluorescein. 


Carbamide. Carbonyl 
diamide. H,NCONH, 


H,NCONH,.HNO)....... 


415.71 


126.12 
126.12 


126.12 


376.28 


2(H,NCONH,). HO,CCO,H] 210.15 


CH3;CONHCONH,....... 


CH,CONHCONHCH, .... 


yend 


nd (w) 
Aw PH=2.4 205 
(3.9), 260 
(3.9) 
Aw pH=7.2 
259.5 (3.91) 
AwepH =12 284 
(3.79) 

nd (w) 4* 225 
(4.02), 290 
(3.93) 

nd (w) AN#0# 
230 (3.91) 

(w oral) 
JNsOH 230 
(3.91) 

pr (w) A” 210 
(3.82), 278 
(3.72) 

pr (w), A” 
267.5 (3.99) 

pr (al), nd (w) 
A™ 278.5 (3.82) 

nd (al), pl (w) 
A™ 265 (3.90) 

oct, pr ornd 
(w oral) 
A™ 260 (4.0) 

pl (w) 


270-80d 


299-SO3G terete 


ye pr (w) 
AMecOH 277 
(4.20) 

gold nd (al) 

A” 235 (3.90), 
338 (4.02) 
pw (w) 


pr (w oral) 
Aeon 73 
(4.14) 

yesh nd or pr 
(w) A¥ 332 
(4.25) 

pr(w +l) 
ANaOH 215 
(4.40), 284 
(3.77) 

pr (w) 


ye pw A” 478 
(3.51), 450 sh 
(3.59) 


tetr pr (al) 


1.32303° 
ANSOHS =220 


1.484 


mcl If (w) 


mel (w +1) 

nd (al) AN#0# 
222 (3.11) 

tcl (w, al or 
AcOEt), pr 
(w) 


C-536 


| sa 


ci other 
UES solvents 


10034 


B24?, 168 


B24?, 266 


B24?, 140 


B24", 306 


B24", 408 


B24?, 170 
B24?, 170 
B24, 353 

B24’, 182 


B24?, 183 
B24, 352 


B24?, 171 


C43, 674 
B24, 171 


B24, 323 


B25?, 249 


B25’, 249 


B19?, 252 


B3?, 35 


thio- 
—,S-acetyl-2- 

thio-, hydro- 

chloride 
—.,]-allyl- 


—,1-ally1l-3- 
phenyl- 
—.,1-allyl-2-thio- 


—,1(4-aminoben- 
zenesulfony!)-* 

—,1(4-amino- 
benzene- 
sulfonyl) -2-thio- 


—,1,3-bis(2- 
ethoxyphenyl)-* 
—.,1,3-bis(4- 
ethoxyphenyl)-* 
—,1,3-bis(2,4- 
dinitropheny!)-* 
—,1,3-bis- 
(hydroxy- 
methyl)-* 
—,1,3-bis(1- 
hydroxy-2,2,2- 
trichloroethy!)-* 
—,1(2-bromo-2- 
ethyl- 
butanoyl)-* 
—,1(2-bromo-3- 
methyl- 
butanoyl)-* 
—,1(2-bromo- 
phenyl)-* 
—,1(3-bromo- 
phenyl)-* 
—,1(4-bromo- 
phenyl)-* 


Q u37 


u38 


u39 
u40 
Qu4l 


Q u42 
u43 


2u44 
u45 |—,1-butyl-3- 
phenyl-2-thio-* 

—,1(2-chloro- 
pheny!)-* 


u48 


u49 | —,3(4-chloro- 
phenyl)-1,1- 
dimethy!-* 

—,1(2-chloro- 
pheny!)-2-thio-* 

—,1(4-chloro- 
phenyl)-2-thio-* 


uSO 
u5l 
u52 
2 u55 
2 u56 


2 u57 |—,1,3-diethyl- 


1,3-dipheny!-* 


—,l-sec-butyl- .... 


—,l-tert-butyl-.... 


—,1,3-diacetyl-.... 
—,1,1-diethyl-*.... 


—,1,3-diethyl-*.... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


N(Thiocarbamyl)acetamide. 
CH,;CONHCSNH, 

H,NC(:NH)SCOCH,.HCI.. 

H,NCONHCH,CH:CH,... 


C.H;NHCONHCH,CH:CH, 


H,NCSNHCH,CH:CH, ... 


1-Sulfanylurea. Sulfacarba- 
mide. 

1-Sulfamylthiourea. Sulfa- 
thiourea. 


H,NCONHCOC,H, 
H,NCSNHCOC,H, 


Phthalamic acid. 
H,NCONHCH,C,H; 

H,NCSNHCH,C,H; 

C,7H20N203. See u71 


C,7H20N203. See u7l 


C,;HgN,O.. See u71 


N,N'-Dimethylolurea. 
HOCH,NHCONHCH,OH 


Dichloralurea. EH2. Crag 
herbicide. 


118.16 


154.62 


100.13 


176.22 


116.20 


215.23 


231.30 


354.83 


Cl,CCH(OH)NHCONHCH(OH)C 


Adalin. Carbromal. Uradal. 
H,NCONHCOCBr(C;H;), 


Adabine. Bromoisovalum. 
Bromural. Pivadorm. 


237.10 


223.08 


H,NCONHCOCHBrCH(CH;), 


C,H,BrN,0. See ulld 
C,H,BrN,0. See ull0 
C,H,BrN,0. Seeull0 


H,NCONH(CH;)3;CH; .... 
H,NCONHCH(CH;)CH2CH 


H,NCONHC(CH;), 


C.H;NHCSNH(CH,;)3;CH; . 


C,H,CIN,O. Seeull0 


CMU Weed killer (Du Pont). 


C,H,CIN3S. See ul 12 
C,H,CIN2S. See ull2 
CH,;,CONHCONHCOCH,; . 


H,NCON(C,H;)2 


CH,CH,NHCONHCH,CH, 


215.06 
215.06 


215.06 


116.16 


116.16 


116.16 


208.33 


170.60 


198.65 


186.66 
186.66 


144.14 


116.16 


C.H;N(C,H;s)CON(C2H5)C.Hs 


Color, 
crystalline 
form, 
specific rotation 
and 4,,,, (log ¢) 


pr (w), rh (al) 


pl 


nd (al) 
nd (bz) 


mel orrh 
pr (w) [McOH 
248 (2.82) 
(w) 


pw, la pl (w) 
A” 257 (4.3) 


flor If (al) 
pr (dil al) 


nd (al) 


pr (w) 
A” 238 (4.15) 
pr (dil al) 


nd (aa), pr 
(abs al) 

If or pr (al), nd 
(con HNO,) 

pr (abs al), pl 


rh (dil al) 


nd or If (to) 


nd (al) 


nd (abs al-eth- 
lig) 

nd (bz), (al) 
2*' 247 (4.40), 
276 (3.14) 

ta (w), nd (bz) 

dforms nd 
[a]? + 24.1 
(al, c = 1.5), 
+27.6 (chl, 
c =0.3) 
di form: pr. 
/form: 
[a]2° = —27.3 
(w,c = 2) 

nd (wordilal) 


pr 
pr (w) 
A*' 269 (2.8), 
283 (2.8) 
gy-wh pl 
(MeOH) 
ndor pl 
pl or nd (al) 


nd (al, 50 % aa) 


pl (abs eth), nd 
(eth) 

ta (lig), dlq nd 
(al) 

(al or w) 
4°" 247 (3.94) 


Density 


115-6 


(i) 71 1.21938 


(ii) 78.4 


146-8 6d 


182 
(200d) 


214.5 
171 


TAS nd 200 cateteracie- 


125 


255-6 


204 


126 14975 


(137-8) 


196 


168-9(/) 


191d 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
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Solubility 


Np 


al 


eth| ace] bz 


Bai) tea 

OW ee 

é 

HR ere 

He fee 

i s 

6 

i 

6 Ss 
s 

vis 

Vv 

s 

6 |v 
é 

pal bas 

s 

Vv 


— —_—_| 
other 
solvents 


Ref. 


B3?, 131 


B4?, 664 


B12, 350 


B9?, 173 

B12?, 563 
B12?, 564 
B13, 179 
B13?, 254 
B12?, 410 


B37, 49 


B3?, 49 


B37, 52 


B37, 51 


B12, 632 
B12, 634 
B12?, 351 


B4’, 634 
B4, 160 


B4!, 377 
B12?, 226 
B12, 600 
C51, 
16534 
B12, 318 
B12?, 329 
B3?, 50 


B4?,611 


Urea 


u58 | —,1,3-diethyl- 
1,3-dipheny!-2- 
thio-* 

Q u59 |—,1,3-diethyl-2- 
thio-* 


Q u60 |—,1,1-dimethyl-* . . 


Q u6l |—,1,3-dimethyl-* . . 


Q u62 |—,1,3-dimethyl- 

1,3-diphenyl-* 

Q u64 |—,1,3-dimethyl- 
2-thio-* 


u65 |—,1,1-di(2- 
naphthyl)-* 
u66 |—,1,3-di(1- 
naphthy])-* 
u67 |—,1,3-di(2- 
naphthyl)-* 


u68 |—,1,3-di(1- 
naphthyl)-2- 
thio-* 

u69 |—,1,3-di(2- 
naphthyl)-2- 
thio-* 

Q u70|—,1,1-diphenyl-* 


Q u71 |—,1,3-diphenyl-* 


u72|—,1,3-diphenyl-1- 
methyl-* 


u73|—,1,3-diphenyl- 
S-methyl-2- 
thio- 
u74|—,1,1-diphenyl-2-. . 
thio-* 
Q u75|—,1,3-diphenyl-2- 
thio-* 
—,1,1-dipropyl-2- 
thio-* 
u77|—,1,3-dipropyl-2- 
thio-* 
Q u78|—,1,3-diiso- 
propyl-2-thio-* 
Q.u79|—,1,3-di(2- 
tolyl)-2-thio- 
u80 | —,1,3-di(4- 
tolyl)-2-thio- 
u81 |—,1(3-ethoxy- 
phenyl)-* 


u76 


u82|—,1(4-ethoxy- 
phenyl)-* 


Qu83|—,1-ethyl-* 


Qu84|—,1-ethyl-1- 
phenyl-* 
2.u85 |—,1-ethyl-3- 
phenyl-* 


u86 | —,1-ethyl-3- 
pheny]-2-thio-* 
u87 | —,1-ethyl-2- 
seleno- 

u88 | —, 1-ethylidene-2- 
thio-* 

u89 |—,I-hydroxy-*.... 
u90 | —, I(hydroxy- 
methyl)-* 
u91 |—,1(2-iodo-3- 
methyl- 
butanoyl)* 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS — 


Synonyms and Formula 


C,H<N(C,H;)CSN(C2Hs)CoHs 


CH;CH,NHCSNHCH,CH; |132.23 


H,NCON(CH;)2 


CH,NHCONHCH, 


CsHsN(CH3)CON(CH3)C.Hs 
2 


CH;NHCSNHCH; 


H,NCON(C,oH§), ....---- 


C,oHSNHCONHC,0H3 ... . 


C,oHSNHCONHC,H$ .... 


C,oH3] NHCSNHC 0H} 


C,oHS{NHCSNHC,,H§ 


. |Acardite. H,NCON(C,Hs), . 


. |Carbanilide. 


N-Methylcarbanilide. 
Cs5H; NHCON(CH;)C,H; 


S-Methyl-N,N’- 
diphenylisothiourea. 
CsH;N:C(SCH3)NHC,H; 


H,NCSN(C,Hs), 


C,H; NHCSNHC,H, 


H,NCSN(CH,CH,CH;))... 


CH,;CH,CH,NHCSNHCH,CH,CH 


(CH3)2CHNHCSNHCH(CH 


Dulcin. CoH 
Seeulld 


12N2,0, . 


H,NCONHCH,CH, 


H,NCON(C,H;)C.H; 


CsHsNHCONHCH,CH,... 


CsH;NHCSNHCH,CH;... 


H,NCSeNHCH,CH, 


HONCSN:CHCH,... ...-45 
Carbamide oxide. 
H,.NCONHOH 
Methylolurea. 
H,NCONHCH,OH 
Iodival. 
a-lodoisovalerylurea. 
H,NCONHCOCHICH(CH 


Color, 
crystalline ans 
form, mp: bP. | Density 
specific rotation Cc C i other 
and A,,,, (log «) SUPER solvents 
thipl Gis)ipres |75e50 alread cece | paarrese B12, 424 

284.43 | (al) 

PID ee 144(78)0 Wh Iie eee ewe Ievelccs af S|] (80) Vo lie atlere teen B4?,610 
(3.80), 265 
(3.86) 

88.12 |mcl pr(alor 182) |-seee B.255- 5  Vapecene’s «eye Se 1 O04 ll gil ge ee B4’, 573 

chl) 

88.12 |rhbipym (chl- |108 68-70 1.142, Po aeceowll, Vile Miile Teal. arel] cere en B47, 568 

eth) 
pl (al) 4°! 244 121 EBL Pal lpgebecs B12?, 236 
40.31 | (3.95) 
104.19 jdlq pl 62(S8)0 Nese cterhf a en oates B4?, 573 
312.38 |nd (al) T9239, [Reverse ccatllcie averse B12, 
1297 
312.38 |nd(PhNO,, 296 (280) SUD em E Sin yeait sec teiercvate B12?, 692 
Py or aa) 
312.38 |nd (ace, S108 il. caeoeisssmetee B12?, 723 
PhNO,j, aa) 
328.44, nad(PHNG,), HB 12075 - | Aececins Olisive Quan la cere slain lates B12?, 696 
(to) 
328.44 18 (aa PANO) (20300 et nsse< deur een B12?,723 
A*' 256 (4.56) (192-3) 
212.25 |ta (al) A"! 242 189 d 1.276 B12?, 241 
(4.06) 
212.25 |rh bipym, pr 238 2627°d 11.239 B12?, 207 
(al) A*' 256 
(4.56) 
226.28 |nd(alorxyl), | 106 4 Sy eisyaseynre B12', 251 
er (lig) 22! 242 
(4.2), 262 sh 
(3.8) 
242.35 |nd (al) 109-10) Jsicac ccc] coc cecceliew ss sisclvlivcrl| S illes/allteleshl karate tn B12?, 248 
228.32 | pr (al) yall nn Pe Ae PAGO r fee Cre Cmrlicoc jo. B12?, 242 
(218) 
228.32 |If (al) 4"! 273 TSS a aiierawiareiacetevre wave .|chl, B12?, 227 
(4.3) (189) olive oil v 
TG6O 28 bs See nc. ok eevee Cy nd Cerne AME Iara Peer eras eeicilise |) a. B4, 144 
If (w) IW |ineseees| socessaulllecsscctealll O [ee olleSil Seale ee B4, 143 
| 160.28 
3)2 nd (w) 141 oJ gpavsies.c ayn] wvsyereraaceie if sisis etapetp, olf Oe habegall avers abate hater en B4, 155 
160.28 
256.37 |nd (al, sub) 165-6 B68 0 oe Ws se cctoee B12?, 446 
(sub) 
256.37 |rh bipym pr L76(COF), fascesoe sd | ooveenee fey eeeacel a HeOolpeS | alll gen B12?,514 
(178) 
180.21 |nd A4*' 240.5 WT Pisicsaneierete oi]! severeerecece | sreieisvasustel|| OO! | 0) areel])e ete) Ol B13, 418 
(4.13), 280 
(3.41) 
180.21 |If (dil al), pl (w) | 173-4 em pig bee coretat B13?, 253 
A*' 242 (4.26), 
290 (3.30) 
88.12 |nd (al-eth), (bz)|92.1-0.4 }d S|... B4?, 607 
164.21 |ta(peth), cr(ace) 62.3-0.5 |........]........ B12?, 237 
A" 236 (2.54) 

164.21 |nd (dil al) 104. (99) | osne wivec.s | sini apere'ss || more ieee Noerenell Sells soll rays) a B12?, 205 
A*' 240 (4.30), 
275 (3.02) 

PSO:2 Tofierea sep crins es VOT fin scsietyeliesny | exese:syasereie’ || 0:0, 00) onotetegllnscisl | IBS UA tte il eaha esac B12?, 226 

(102) 

151.08 |nd(al-pethor |ca.125 | ...5.50. |e aees. [ices cee s| 69] Shem oil «ae feel eer B4?,610 
w) 

102.16 |(al) 6G; 212d) | woee ll eae B3', 76 
76.06 |nd (al) 141 Godage aja siess, le e-etererevere | Ve Peel eet] oxare|| id ar B3?,78 
90.08 | pr (al) Tt, gees eee B3', 27 

270.07 If (al) ies Ml Beeocore ieememe tr cssqoee B3', 29 

da 


C-538 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Color, 
crystalline Solubility 
No. Name Synonyms and Formula form, Dy bp. Density Np Ref. 
: specific rotation c c other 
and A,,,, (log «) w | al | eth) ace) bz solvents 


Urea 
u92| —,isobutyl-....... H,NCONHCH,CH(CHS)> -1116:16)lipn(w),ndi(ace) 141 |) eee) So a.| 2. eerie el ere MIS | 6 | atheroma’ B4', 376 
u93| —,1(2-isopropyl- H,NCONHCOCH(C;H}$)CH,CH:CH, 194-AES IS NSS AG Fl ccs scorskotte sh scovvswwseree Loses es) essichldaye 1837.53 
4-pentenoyl)-* 184.24 | nd (al) 6" | yh CCl 
CS, 6 
u94] —,1(4-methoxy- CgH,o9N20,. SeeullO...... 166.18 | pl (w) LGB >) Pesrckateratetsl|| Seecemi shove esivre.cthats 6: eal Se |hatal verate tape he's ear B137, 252 
phenyl)-* 2*' 243 (4.21), 
289 (3.23) 
Q u95| —,1-methyl-* ..... H3NCONH GHG oicieccccregect eye 74.08 |rhpr(woral) | 103 CT TEU eave, Sa cen (eigen v|vijsi|...]| 1 | CS>,digs: | B4?, 567 
Q u95'| —,1(2-methyl-2- tert-Amylurea. 130.19 | mel (w) LOZ Neves Saretvrall osc steel Sea Mos FEM lice | Soe ao A Maal Mocca so, B4',379 
butyl)-* H,NCONHC(CH;),CH,CH, (151) 
u96} —,1(3-methyl- Isoamylurea. | 130.19 | pl (dil al) OG 0150) ie ecas Acer ncine Port samene Ot SAS beta ore. batehataeay B4', 383 
butyl)-* H,NCONHCH,CH,CH(CH;), 
u97|—,1-methyl-3(1- C,oHSNHCSNHCH,...... 216.31 | pl (al) ey. ed Ince coos | bereores ore Smaps s a le wal eal od ered er oe eee B12?, 696 
naphthyl)- (191-2) 
2-thio-* 
u98} —,1-methyl-1- H,NCON(NO)CH3........ 103.08 | col or b23 Ad" Pi aes: || eccrs-c eles y:lllareeveresatans Eval ve tive sy |ichl's B4', 342 
nitroso-* yesh pl (eth) v' 
u99 | —,1-methyl-3- C;sH;NHCSNHCH)....... 166.25 | ta, pl 1 2=3: PRE AR a siete alll ore ciattte ss scares aya'ars Perel | it al howtych Wie cil ieacne| Racine rciera B12?, 225 
phenyl-2-thio-* 
u100| —,S-methyl-2- 2-Methylthiopseudourea. 90.15 | If (ace) 79 5 Wee esate isaoanas S01 SV cat S ail eae et B37, 132 
thio- H,NC(:NH)SCH; Are 20 
(4.58), 
PERE BY} 
(3.74) 
u100'| —,—.,hydroiodide . | S-Methylisothiouronium 218.06 | pr UR ee eateries an saves cess Wepemciotents Vi Vile o] acto bach oc 0 Selenite B3, 192 
iodide. 
H,NC(:NH)SCH;.HI 
ul100?}—,—,nitrate...... S-Methylisothiouronium 153.16 |(NHO;) TOS—10) 9 fisictsse Bee Peat «fie cinretaranets Shi) Fira Wedete bl aia MeOH v |B3',78 
nitrate. HNO, s" 
H,NC(:NH)SCH;.HNO; 
ul01|—,—,sulfate...... S-Methylisothiouronium 278.37 |nd (al or w) QAR Miata sitsteraicesrevevadecs [etereleatesta OPO: Weebl bee sfos fl sessile. a.se.ecerare B37, 132 
sulfate. stihese 
2{[H,NC(:NH)CSH;].H,SO, 
Q u102|—,1-methyl-2- HZNCSNHCH3........... 9041'S) pr:A*:235:(4.08) 1 120;5=1 Olli: sie sensed | ere sisiekeh = ll ereania nate Vis leVia EOL Ab GS. | ss. clis-5eroteabeyeyons B4?,572 
thio-* 
2u103|—,1(1-naphthyl)-* .| H,NCONHC,H3......... 186.22 | nd (al) 219-20 Gane eee Pie a erecta ts foie ie 9 oe LESS AS ONE Gre icteic os dears «6 B12, 
1238 
2ul04|—,1(2-naphthyl)-* .| H,NCONHC,,H$......... 186.22 |nd (al) 21D) BOG Ee eae secs. dere lemons aunts TA Ve rea ea] corel ars severarontere B12, 
1292 
u105 |—,1(1-naphthyl)- CsH;NHCSNHC,oH3 ..... 278.38 |If G23) fe ferete reves eR atrereves.|tesecesauokerets eae ee Ae em eee Kee cones B12, 
3-phenyl- 1241 
2-thio-* 
Qu106 | —,1(1-naphthyl)- HENCSNHG ios os ssece 202.28 | pr (al) T9SP IPs aire vba lovaxeraratarera LPO AL Sie | Slillis «tls, Set sese es C42, 
2-thio-* 4560 
u107|—,1(2-naphthyl)- H,NCSNHC,Hé......... 202.28 |If (al) it Sean (SIRE Coe 8 | Geet Oe (RRO bo © wt SE I AS alts. 2s, OSS B12?, 723 
2-thio-* 
ul08|—,1-nitro-*....... H,NCONHNO;) <..3%...55¢.- 105.05 | pl (al-peth), 158:4—-BRPEXD Ia Bilsrsts ec ts-« les wxeee oie 56] vi]v |v 6 |peth, B37, 99 
If or pr (al) 8d a’ chl 6 
aav 
—|—,l-oxalyl-....... see Parabanic acid 
ul09 |—,1(2-phenoxy- H,NCONHCH,CH,0C,H, | 180.21 |nd (w +2), pl AS coat AED cel (Be domne Cll GCP ised (GA apes lero cence B6',91 
ethyl)-* cr (50 %al) 
Qul110|—,1-phenyl- ...... Phenylcarbamide. 136.17 |nd or pl (w), 147 ZISR NG Ti) nccedes lewesuces Os [See Neo: Weide! iteters AcOEts | B12?, 204 
tab (al) s* 
2*'238 (4.19) 
Qull1|—,1(phenyl- H,NCONHCOCH,C,Hs. . .| 178.19 | (al) 20D MAME Siete ares | iein is di es eversewiersraysc|ocaie Se Meera rlftiseesl) wateilie ate,ssorercice Am70, 
acetyl)- (212-6) 4189 
ul12|—,1-phenyl-2- Phenylthiocarbamide. 52:23; ind (w),, pr(ai) WS4s 9 | sbreedadcie fis ete sca oreipiatsiodeies. cre ON sopese|eeeliee-INaOis |B127,225 
thio-* 2" 245 sh s* 
(4.0), 266 
(4.19) 
ul121| —,S-phenyl-2- S-Phenylisothiourea. 152.23 | nd (bz) PS fs I se Son Sal crackin IE Cotto ie-chless 2 cree Naa, cilb cS! || etevevetelptes B6', 146 
thio-* C;H;SC(:NH)NH, 
Q ull3|—,1-propyl-*...... H,NCONHCH,CH,CH,. . .| 102.14 | pr (al) BIOS Pee Wevcrarerhee (sranicte ste all aneicirsen DMSO Seater atereillic orars eye arexe B4*, 261 
ul14|—,2-seleno-....... Selenourea. H,NCSeNH). . .| 123.02 | pr ornd (w) 200d 5 fac ou Sal neo opriadl eiioouore s 3 Ro | Ie Gilneee absals" | B3',87 
(213d) Vv s 
—|—,1(sulfonamyl- see Benzenesulfonic acid, 
phenyl)-* ureido-, amide 
ul 15] —,1,1,3,3-tetra- (C,H;),.NCON(C,H;s)2..... U7 DED Ae ciooteternie eicic ell Nelem cones 2097°° 0.91922 1154474225 Sali rs aye tier-c talk; AG B4?, 611 
ethyl-* 94-512 
2.u116 |—,1,1,3,3-tetra- (CH3)2.NCON(CH3)2 .....-- 116.16 |A°’ 217.5 (3.29) | —1.2 166— 1.968722) 17449679 [neon li Oe fat a cial iets B4?, 574 
methyl-* Tete 
6342 
ul1l7|—,1,1,3,3-tetra- (CH;)2NCSN(CH3)2....... 132.23 |A"'255.5 (4.23) |78-9 ASD TB cele tateTa lie oreteterere SMa lc Sumk lato) haysis,.|ieieicr | creamer ais B4?, 576 
methyI-2-thio-* yh 
Qul18 |—,1,1,3,3-tetra- (Cg5Hs)2NCON(C,.Hs)2.--- - 364.45 |rh (bz) 2" ASSie | [ew acteners M222 We foialcfagmiars Ta ee I Se eee oe B127, 242 
phenyl-* 266.5 (4.31) 
ul 19 |—,1,1,3,3-tetra- (Cy5Hs)2NCSN(C,Hs)2 ..--- 380.52 |nd (alor 194 SS Sik Mibcted Pert « qe e! lo Ads vidal i | 6] s |...] v |consulfs |B12?,242 
phenyl-2-thio-* : MeOH) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-539 


No. 


2u120 


Qul21 
ul22 
2 ul23 
ul23? 
ul24 


2 ul25 


2 ul26 


Q2ul27 


Qul3l 


ul32 
ul33 


ul34 


Q2ul35 


ul36 


ul37 


ul39 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Density 
other 


Name Synonyms and Formula 
Urea 
—,2-thio-*........ Thiourea*. H,NCSNH, 
SETS (¢5) | INAS as Gogo Goo terng senna an 
tolyl)- 
=e thhO= 1 (3= ge ie levee iti saiatsieioveinlp > olsleseis eros 
tolyl)- 
Sy NS Pb SS ae Se eooc sadearapnon 
tolyl)- 
—,2-thio-1,1,3- CH;NHCSN(CH;)2 ......-- 
trimethyl-* 
—,2-thio-1,1,3- CsH;NHCSN(C,Hs)2.....- 
triphenyl-* 
a (po) coco Al leo cacooren fon Gore lot oa 
== 1(628) GI Ss Spaoaltpaanpponop sage @eatereose 
m= A (A-toly] = ste) cfarats ortho tea cles rei tiaieyete wie ok ois, ote 
—,1,1,3-tri- CH;NHCON(CH;)2....... 
methyl-* 
1-Ureacarboxylic | Allophanic acid ethyl ester. 
acid, ethyl ester* H,NCONHCO,C,Hs 
—,3-phenyl-, 1-Cyano-3-phenylurea. 
nitrile CsH; NHCONHCN 
Urethan.......... see Carbamic acid, ethyl 
ester 
Urethytan........ see Carbamic acid, methyl 
ester 
Uricacid ......... 2,6,8-Purinetrione. 
2,6,8-Trihydroxypurine. 
Cs5H,N,O3. 
—,l-methyl-...... CeH_.N,O3. Seeul3l....... 
—,3-methyl-...... CeH.N,O;. Seeul3l....... 
—,7-methyl- ...... CoHeN,O3. Seeul3l....... 
Uridine if... <isisisig. 3(d)-Ribofuranosidouracil. 
CyH,2N20,. 
Uridylic acid ...... Uridine-3’-phosphate. 
CoH13N20.P. 
Urocanic acid ..... 4-Imidazolylacrylic acid. 
Urocaninic acid. 
CsH.N20 . 
Urochloralic acid . . | 6,, f-Trichloroethyl-D- 
glucuronide. C,H, ,Cl,0,. 
Uronium, see Urea, S-methyl-2-thio-, 
S-methyl-2- inorganic salt 
thio-, inorganic 
salt 
Uropterin......... see Xanthopterin 
Urotropine........ see Hexamethyl- 
enetetramine 
Ursocholanic acid .| see Cholanic acid 
Ogre ahead 3a,78-Dihydroxy-5- 
acii 


cholanic acid. C,4H4.0,. 


158.12 


244.21 


324.19 


138.13 


325.23 


392.58 


Color, 
crystalline 
form, 


specific rotation 
and A,,,, (log €) 


rh (al) 
AwepH =74 238 
(4.1) 

nd (dil al), (w) 


pr (al) 
pl (al) 
pr (bz-lig) 
nd (al) 


If (al or w) 

A*' 236 (4.02), 
270 (2.82) 

If (w) 4*! 240 
(4.25), 277 
(2.89) 

nd (w), pl 
(w-aa) A*'240 
(4.26), 281 
(3.04) 

pr (eth) 


nd (w), (bz) 


nd 


rh pror pl 
Awe =5.5 235 
(4.01), 290 
(4.04) 
Am pH =9.4 292 
(4.10) 

nd 

pr(w +1) 
A* 241 (2.36), 
296 (1.80) 


pl (w) 
AwepH=1 234 
(2.07), 286 
(1.95) 

Aor nT 238 
(1.99), 294 
(1.92) 

Aw pH =14 297 
(1.87) 

nd (aq al) 
(al? +4 (w) 
A” 262 (4.00) 
Awe =11 262 
(3.87) 

pr (MeOH) 
[a}#° + 10.5(w) 
A™ 262 (4.02) 

pr (w +2) 

4” 277 (4.27) 


nd 


pl (al) 
(a]2? + 57 (abs 
al,c = 2) 


m.p. 
oG 


75.5(cor) | 232.57° 


195 


125 


165 


202d 


cis: 175— 
6 
trans: 
218-24 
(hyd) 
142 


203 


d 


| sous 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-540 


B37, 128 


B12?, 445 
B12?, 470 
B12?, 514 
B4?, 576 
B12, 432 


B12?, 444 


B12?, 470 


B12?, 511 


B4', 335 


B3?, 56 


B12?,210 


B26?, 299 


J1947, 
338 


J1940, 
746 


B25’, 121 


B31, 266 


E14, 180 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 


Ursolic acid 
u140| Ursolic acid Malol. Prunol. Urson. 
C30H4,03 . 


Usninic acid. C,sH,,O7. 


CigH,.0,. Seeul4l 


C,sH1,.07. See ul41 


see 1,3-Benzenedi- 
carboxylic acid, 
5-methyl-* 

see 2,4-Pyridinedicarboxylic 
acid, 6-methyl- 

CysH54014- 


(MeOH) 

ye orh pr (ace) 
[a]?° +469 
[a]b° + 509 
(chl, c = 0.7) 

A" 234 (4.52), 
282 (4.39) 

[a]2° —480 
[«]%° — 367 
(chl) 


(i) 291 
(ii) 284.5 
—5 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-541 


Solubility 


other 


peth, CS, i} B10?, 202 


B18?, 241 


B18?, 241 


B18?, 241 


E14, 233 


No. Name 


Vaccenic acid 
Vaccenic acid 


Vacciniin 


Valeraldehyde..... 
Valeric acid 
Valerolactone..... 


Valeronitrile 
Valerophenone ... . 


Valine(D) 


Valylene 


Vanillic acid ...... 
Vanillyl alcohol. . . . 
Vanillin.......... 


v7 


v8 


Veratraldehyde.... 


Veratramine 


Veratricacid...... 


Veraridine 


vll|Veratrine......... 
Veratrole......... 
Veratrophenone ... 


Veratrosine 


vl4 


Vernine 


v16 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


see 11-Octadecenoic 
acid(trans)* 

6-Benzoyl-D-glucose. 
Ci3H 1607. 


see Pentanal* 

see Pentanoic acid* 

see Pentanoic acid, 
hydroxy-, lactone* 

see Pentanoic acid, nitrile 

see 1-Pentanone, 
1-phenyl-* 

/-x-Aminoisovaleric acid. 
/-2-Amino-3-methyl- 
butanoic acid*. 


(CH3),CHCH(NH;)CO,H 
(CH3),CHCH(NH,)CO>H. . 


d-a-Aminoisovaleric acid. 


(CH3),CHCH(NH,)CO,H 


. | dl-2-Amino-3-hydroxy-3- 


methylbutanoic acid. 


Mol. 
wt. 


284.27 


117.15 


Lys 


117.15 


133.15 


(CH3)2C(OH)CH(NH,)CO,H 


see 1,3-Indandione, 
2(3-methylbutyl)- 

see 1-Buten-3-yne, 
2-methyl-* 

see Benzoic acid, 

4-hydroxy-3-methoxy- 

see Toluene, «,4-dihydroxy- 
3-methoxy- 

see Benzaldehyde, 
4-hydroxy-3-methoxy- 

Peganine. C,,H,,N,0. 


C,,H,2.N,0. See v7 


see Benzaldehyde,3,4- 
dimethoxy- 
C,,H3.NO,. 


see Benzoic acid, 
3,4-dimethoxy- 

3-Veratroylveracerive. 
C3,HsNO;,. 


Cevadine. C;,H,,NO,. 


see Benzene, 
1,2-dimethoxy-* 

see Benzophenone, 
3,3’,4,4’-tetramethoxy- 

Veratramine D-glucoside. 
C33H4.NO,. See v9 


d-4-Piperone. C,)H,,0. 


Gyo yO Seevisicnctcihe 


see Guanosine 

see Barbituric acid, 
5,5-diethyl- 

see Azulene, 4,8-dimethy]- 
2-isopropyl- 

a-Vetiverone. C,;H,,0 


188.23 


188.23 


409.62 


673.80 


591.75 


571.76 


150.22 


150.22 


218.34 


Color. 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


amor (aq ace 
+1w) 
[a]?! + 48 (al) 


pl (aq al) 
[a]2° — 29.04 
(20 % al) 


tcl pl (al) 


If (w-al) 
[o]3? +22.9 
(20 % al, 
c= 0.8) 

pl (dil al) 


nd (al) 
A*! 285 (3.51) 
nd (al) 
[alb* —62 
(alvc=2.4); 
— 254 (chl) 


nd [2],” —70 
(MeOH) 
A*' 268 (2.8) 


yesh amor 
[a]?? +8 (al) 


rh(+2al) 
[o]i’ + 12.5 
(al) 22! 290.5 
(2.1) 


nd (aqu 
MeOH) 
[al5* — 55 
(al-chl, 

c = 0.94) 
[alb® +249.6 
AMcOH 253 

(3.81) 
[oln —144 
(1 = 10) 


(peth) 

[o]p +238.2 
(al,c = 10) 
A** 328 (2.22) 


m.p. 
AG, 


104-6 


156-7.5 
(293d, 
sealed 
tube) 

298d 
(sealed 
tube) 

93-6 
(315 
sealed 
tube) 

240d 


130 (anh) 


180 
(hyd) 
205d 


SH) 


b.p. 
2 


sub 


227-8 
103-4'° 


PRBS) 
(227-8) 
1001° 


144.0— 
4.5? 


Solubility 
Density Np = 
other 
be al | eth} ace] bz Solvents 
aipsetesehes avs | legeeriet aerate s | s | i | s |) enlpetha 
chl 6 
AcOEts 
eae $an ogee #oaNpierets cas 6 | &} 8 OF | cie-ahe ene 
VS UG Pi lacsreressyeucte Ss 6 re) Ob ||) sis Scteeuenene 
MG ZSOM OP lersuete anevors s 6 6 GLb: orereenees 
me aeten willkdic tomate te ee i i | AcOEti 
es avevacinar eal orsalenete a 6|s | 6] s | 6 )ehis 
aie eas oF llevarstnaneiene O.| Shee 6 |chls 
seek Gene lorenetos s* s |dilacs 
dilalki 
chls 
Re td Mbt She: SPI stating ote | pero 
a OCT [eaters eee i*| 8. || 6: |. Gane Gale 
5" Pyv 
sieysoetageriotay | rersrencteetoe i oes) ead ieee 
0.997879 |1.4993'® | s | s s | Ss |ooss 
0.97312 ||) 1496122 sal sane ted §. |: aeees 
1.003532° |1.53707° 8. || « 0%} [heute 
(suc) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-542 


Ref. 


B31, 123 


B23?, 342 


B23?, 342 


C55, 
17675 


C49, 569 


C53, 
18148 


No. Name 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS ‘= oe 


Color. 


m.p. 


Synonyms and Formula s form °C 


specific rotation 


Density 


v17| B-Vetivone 


v18| Vicianose. 


v19/Vicine ... 


v2 


v22|Visnadin . 


v23|Visnagin . 


2 v24| Vitamin A, 


2 v25| Vitamin B, 


< 
a 
5 
eS 
» 
° 
a 


B-Vetivone 


Qv27|—,hydrochloride .. 


—|Vitamin K, 


—| Vitamin K, 


B-Vetiverone. 
C,5H220. See vl6 


(pentane) 
[a]2° — 38.9 
(al, c = 10.6) 
Ab* 330 (1.52) 

nd (dil al) 210i ES Aeye dale, sterarsighovs Uleipe eietets 

(alt? 
+56.5 + 
+39.7 (w) 

(mut) 


6(B-Arabinoside) D-glucose. 
Cc, 1 H,,0 10 


CyoHi6N,O>. nd(wordilal, (239-4205. cvs sgl\scvc come |e acnnieens 
+1w) 
[a]5* —12 
(w,c = 10) 
JOIN Hcl 274 
(4.21) 
see 1,1-Cyclopropanedi- 
carboxylic acid* 
see Oxyacanthine 
see Acetic acid, ethenyl 
ester 
see Ethene, amino-* 
see Ethene, bromo-* 
see Ethene, chloro-* 
see Ether, diethenyl* 
see Ethene, fluoro-* 
see Ethene, iodo-* 
see Dibenzanthrone 
Zeaxanthin diepoxide. redipr (MeOH, | 208mm) crcisieversia a | verenerebets |lleveiatevayararer teint 


CyoH 5604 al-eth or CS,) 
[a]? +35 
(chi, c = 0.08) 
A°* 428 (4.95), 
453.5 (5.13), 
483 (5.11) 


payerh 7) 9 (203—4d) tee cts ac sectsceaeeus 


Alloxan-5-oxime. 5-Isonitro- 


sobarbituric acid. 4*'310 (3.3) 
Oximidomesoxalylurea. 
C,H3;N30,4 
C,,H,0;. ndifalg-eO (al) |8S5=6 0 [epic escsctew loon os wore 


A*' 323 (4.14) 
TGCWOF Mie 44S) le rarrceth |e sarc aeaey | eistareisyers 
MeOH) 4" 
245 (3.5), 
320 (2.6) 


5-Methoxy-2-methyl- 
furanochromone. 
Cc, 3 H 1 004 


Axerophythol. C,9H3 90... . ye pr (peth) eal Lonereneee 
2*' 326 (4.66) 
Aneurin. Thiamine (i) mcl ple ~ a NG) 2334 Were levee wpare fee ee 
hydrochloride. (MeOH-al) | (ii) 250 
Thiamine chloride. (ii) pl (MeOH- 
C,2H,sCl,N,OS. al, w-al) 
Awe =2235 
(4.1), 268 


(3.9) 


see Riboflavin 
Adermin. Pyridoxin. ndi(ace) Mier 1 LGOlen SOL UR ersccccyevaera Here) patel 
H,,NO;. A*' 286 (3.76) 
jwPH =6.8 254 
(3.59), 324 
(3.86) 
Adermine hydrochloride. pl(alace) a) (1206-Sea sub isis ccdee|lsamesass 
Pyridoxin hydrochloride. Am Phe 53 
CsH,,NO;.HCI. See v26 (3.57), 325 
(3.85) 


see Ascorbic acid(/) 

see Calciferol 

see Tocopherol 

see 1,4-Naphthoquinone, 
2-hydroxy-3-methyl-* 

Natural vitamin K. 


ye visc oil —20 140—- 0.96738 


Phylloquinone. C;,H4.O,. [a]2,° —0.4 Chaps 
(bz, 57.5 %) > 100— 
Ae OH 63 120d 
(4.20), 270 
(4.22), 328 
(3.50) 


see 1,4-Naphthoquinone, 
2-methyl-* 

see Naphthalene, 1,4- 
diamino-2-methyl-, 

dihydrochloride*. 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-543 


crystalline | i | 


. se 
‘ : ° 
: ; Cc b other 
and A,,,, (log e) eth} ace} bz solvents 


acy 
alk v 


Oos Vv 


chli 


chl 6 


chli 


peth, chls 


E12A, 
436 


B31, 371 


B31, 163 


B30, 99 


B6°, 2787 


Am74, 
2409 


C53, 


2225 


Am6l, 
1245 


Am 76, 
4529 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS —— 


Color, 
crystalline SW 


. form Density 3 
No. Synonyms and Formula Sos nen A ELE 
and A,,., (log e) 
Peale M2O2) | PP ieeteteereacel lia aererotatene chl v B27?, 795 

v29|Vomicine......... Ce Ha,NoOy, 380.45 plage al), "/282" pea ree 

[a]?? +80.4 

(al, p = 0.4) 

A266 (3.95), 

291 (3.62) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-544 


No. Name 


Qxi 


Q x2 


—,9-phenyl- 


9-Xanthene- 
carboxylic acid 

peri-Xantheno- 
xanthene 


Q x7|—,7-methyl- 


Xanthione 


diethyl- 


Qx12 


x13 


x14 
x15 


2x16 


x17 


x18 
x19 


x20| —,3,4-dihydroxy-. . 


x21 |—,3,6-dihydroxy-. . 


x22|—,1,7-dihydroxy- 
3-methoxy- 


x23} Xanthophyll...... 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Mol. 
wt. 


—,9-hydroxy-.... 


—,3,7-dimethyl-... 


—,1,3,7-trimethyl- . 


—,1,2-dihydroxy-.. 


—,1,3-dihydroxy-. . 
—,1,6-dihydroxy-.. 


—,1,7-dihydroxy-.. 


—,1,8-dihydroxy-.. 


—,2,3-dihydroxy-.. 
—.2,7-dihydroxy-.. 


see Papaveraldine 

Dibenzo-1,4-pyran. 
Diphenylmethane oxide. 
C,3H,00. 


Dibenz-)-pyranol. 
Xanthydrol. C,,H, 02. 
Seexl 

Groh OSSee XAG cisco 


Xanthanoic acid. C,4H,003. 


1,1-Binaphthylene, 
2:8',2:8-dioxide. 
Cx0H; 002. 

see Xanthogenic acid 

2,6-Purinedione. 
C;H4N,0O, 


see Theobromine 
Heteroxanthine. 
CoeH.eN,O2. See x6 


see Caffeine 
9-Xanthenethione. C,,;H,OS. 


.| see Carbamic acid, thiono-, 


ethyl ester 
Auligen. Lenisarin. 
C,H;OC(:S)SSC(:S)OC,H,; 


. | Ethoxydithioformic acid. 


Ethylxanthogenic acid. 
Xanthic acid. 
C,H;O0CSSH 
Diphenylene ketone oxide. - 
Dibenzopyrone. 
9-Xanthenone. C,,H,0, 


GysH gO, Seexd2.. 2 oc ccuve 


GishyOg Beez: eck es 
Isoeuxanthone. 

C,3HgO,4. See x12 
Euxanthone. 

C,3H,O,. See x12 


C,3HsO,. Seexl2.........- 


GisHgO. See xl 2icccs. chs 
B-Isoeuxanthone. 

C,3HgO,. See x12 
GigklsOg See XN Qin shies 


eg BOO KU 2 uiersiiaisiaie <> 


Gentianin. Gentisin. 
C,4H1005. See x12 


Lutein. Luteol. C4gH;,02 


2-Amino-4,6-pteridinediol. 
Uropterin. C;H;N;O2. 


.| see 9,10-Anthraquinone, 


1,3-dihydroxy- 

Ammoidin. 
8-Methoxypsoralen. 
Zanthotoxin. 
C,.Hs0.4 


182.23 


198.22 


258.32 


226.24 


282.30 


152.11 


166.14 


212.28 


242.40 


122.21 


196.22 


228.22 


228.22 
228.22 


228.22 


228.22 


228.22 
228.22 


228.22 
228.22 


258.23 


568.89 


179.14 


216.21 


Color, 
crystalline 
form, 
specific rotation 
and A,,,, (log «) 


wh ye lf (al) 
A°Y 248 (3.9), 
283 (3.4), 
287 (3.4), 
293 (3.3) 

nd (aq al) 
2°! 290 (3.59), 
336 (2.69) 

(al) A*'250 
(3.91), 284 
(3.47) 

nd (dil al or 
MeOH) 

ye pr (chl) 


ca. 125 


223-4 


242 


yesh pl (w) d 
Av PH s2266 
(3.96) 

AR PH= 10240 
(3.91), 277 
(3.95) 


nd (w) 380d 


red nd (al) 156 


ye nd or pl (al) 


unst fr —53 


nd (al) 2" 
260 (4.11) 
288 (3.66), 
366 (3.85) 
pa yend 
(aq al +3w) 
nd (aq al + 1w) 
ye nd (dilal) 


174 


yel nd (to), pl 
(al) 4"! 263 
(4.0), 305 
(4.1), 355 
(3.8) 

ye If (bz) 
A*' 252 (3.90), 
334 (3.30), 
380 (2.90) 

ye nd (al) 

ye nd (al or eth) 


187 


294 
>330 


pa red-ye nd 
(dil al + 3w) 

nd (dil al), 
pr (sub) 

yerh 
A"! 260 (4.7), 
315 (4.2) 

ye or vt pr 
(eth-MeOH) 
[alca + 160 
(chl) 

hyg yeamor 
or og (aa) 
AED SS(4s2 5): 
392 (3.82) 


266-7 


196 


pr (dil al), nd 
(peth or bz- 
peth) 4*'249 
(4.35), 300 
(4.06) 


148 


145.1-5.5 


31.5-32 


240 (anh) 


300—S0d 


>410d 


sub 


107-9°-°5 


25d 


349-5078 
143-6 


sub 


400 sub 


98-100'* 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-545 


Solubility 


Ref. 
tts other 
ae 2! solvents 


i | 6] s |...] s |aa,chl, lig 
s 
On| Sales chls 
Ce ae s |aas 
lig s" 
See peth s" 
the s |chls* 
GN eO maid) <3 5|)55 ac, alk s 
chli 
6 i He Wes ae RR chli 
NH3;s 
HCls* 
i oun S Sl idharseog avd 
i| 6] v] s] v |pethy 
v chl, CS, s 
Dil wie el lewceee|| oievel|| -ecesell| -ecacoperevarsssre 
i s s s |chls 
peth 6 
ee fuaes Pys 
So) Oot spate oe alk v 
i BE ee ilvaa lau hie eles 
Lasse |e .|conalks 
Tasca) to. s* | alk, chls 
i v | 6]|v] v {chloé aav 
i Ey NS: ANE eal CS alks 
rey .|alks 
sulfs (ye) 
i Wi arate ll-eane i |chlé 
aas 
i Vv i .|Pys 
i $5) 8 s |peths 
i OF On | ce n| torre NH;3s 
alk s (ye) 
5| vl 5] 6 .| peth 6 


B17?,72 


B17', 72 


BI17', 38 


B18?, 279 


B19?, 52 


B26’, 260 


B267, 263 


B17”, 382 


B37, 154 


B3?, 151 


B17’, 378 


J1958, 
1790 

B182, 85 

B18, 113 


B18?, 87 


B18?, 87 


B18, 116 
B18”, 88 


B187, 88 
B18', 357 


B28?, 158 


B30, 94 


B267, 313 


B19',711 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


Color, 
crystalline 
Mol. form, 


wt. |specific rotation 
and 4,,,, (log «) 


Xanthotoxol 


—|Xyloquinone ...... 


Q x30] Xylose(D) 
(aldehydo form) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


8-Hydroxy-4':5’, 
6:7-furocoumarin. 
C,,;H.O4 

Alloxanthylethin. 


Xanthoxylin-N. C,;H,404. 


see 2-Quinolinecarboxylic 
acid, 4,8-dihydroxy- 

see 2-Quinolinecarboxylic 
acid, 4,8-dihydroxy- 

see Xanthene, 9-hydroxy- 

2,2-Dimethyl- 
chromenocoumarin. 
C,4H,203. 

see Biphenyl, 4-amino- 

see Benzene, dimethy]l-* 

see Benzene, 
dimethyl(hydroxy)-* 

see Benzoic acid, 
2,4-dimethy|-* 

see Benzene, 
amino(dimethy])-* 

Xylit. C;H,,0;. 


see Benzoquinone, 
dimethyl-* 
Wood sugar. C;H,o0;. 


Cc, 1 H29N,0; ° 


202.17 


258.28 |pr (MeOH or 
peth) 1"!272 
(4.33), 348 


(4.05) 


228.25 |pr 22! 266 
(4.34), 348 
(4.15) 


152.15 | (i) rh (al) 
(metast) 
(ii) mel (al) (st) 


150.13 |mclnd 
[o]2° + 22.5 
(chl) 
328.38 |payend [a], 
— 40.9 (al) 
2310 (4.02), 
397 (4.31) 


b.p. 


Densit 
t @ ¥ 


(i) 61-1.5] (ii) 215-7}... 


(ii) 93— 
4.5 


90-1 


159 
(167d) 


C-546 


Solubility 


Ref. 


al 


eth] ace] bz 


other 
solvents 


4826 


627 


J1936, 
1828 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


crystalline Solubility 
No. Name Synonyms and Formula Mol. form, ph ie? Density Ref. 
wt. specific rotation other 
and 4,,,, (log c) My eth] ace} bz solvents 
Yamogenin 
yl |Yamogenin ....... GH03. 640 pl fale —123 WON yee craae | ppataete Am77, 
A" 412 (4.13), 3086 
512 (3.40) 
—|YellowAB........ see Azo, benzene 
1-naphthalene, 2-amino- 
y2|Yobyrine......... Yobirine. 1-o-Methylbenzyl- nd (dil al) 1 SO oe lhectecaee B23?, 263 
9H-pyrid-[3,4-b]indole. A*' 236 (4.53), 
Cy, oHi6N2. 289 (4.23), 
338 (3.66), 
351 (3.65) 
© y3| Yohimbine........ Corynine. Quebrachine. nd(dilaly © 1240 “as SOP Wo casie-os elliaciatere:< ats B25?, 201 
Hydroergotocin. [a]#° + 108 
Aphrodine. C,,H2.N,0; (Py,c = 1) 
{MeOH 225 
(4.7), 275 
(3.9) 
Q y4|—,hydrochloride . . |C,,H2,.N,03.HCI. Seey3... orhind on pl (Wi {302 ap Reiiestsatd |t-irccsie, tev ornare crete B25?, 201 
or dil HCl), 
pr (al) 
(a]?? + 103.3 
(w, c = 2) 
y5|—,nitrate......... C,,H26N203;.HNO;. PLICW)) PPE Z7 Gee aileccrcreretote cl sistelareutese |Iieretaitescye is B25?, 201 
See y3 
—]/ 0 OWiGe arm cfetet ax «<1 see Sulfide, diethyl, 
2,2’-dichloro- 
y6|Yuccagenin....... C,,H,420,. H nd(al) pee 12520 Persea cmcteardtee | omte cmissre: I apse J1956, 
[a]25 —113 1167 
Asull 345 
(3.67), 404 
(3.91) 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 
C-547 


PHYSICAL CONSTANTS OF ORGANIC COMPOUNDS (Continued) 


Synonyms and Formula 


GIFHGINO acleeiele ie alta 


Zeaxanthol. 
C4oH 5602 


see 3-Cholestanone 
AS8(14).24(25')_ Cholestadienol. 


C,,H44O0 


—| Zymostanone 
z3|Zymosterol....... 


Color. 
crystalline 
form, 
specific rotation 
and J,,,x (log &) 


493.65 |orh (al), nd (bz) |201-4 
[a] —45 (chl) 
568.89 |ye pr(MeOH), |215.5 
rh (chl-eth) (cor) 
2°'275 (4.34), 
453 (5.12), 
480 (5.07) 


384.65 | pl (MeOH), nd |110 
[a]? +49 (chl) 


A*'209 (3.54) 


226-996 


160°:0° 
sub 


Solubility 


Density 


For explanations, symbols and abbreviations see beginning of table. For structural formulas see end of table. 


C-548 


other 
solvents 


CH(CHs), 
CH 


oe 


CH, CO2H 


~ 
> 


2) 
Ss 
= 


ey 


2 
a 


CH,CH:N:NH NO, 


0 


> 
N 
we 


In Alpha Numeric as they occur in Organic Compounds Table 


(CH3CO),N cl 


e 


(CH3CO),N OC,H; 


aon 


CH;CONH COCH; 


c 


<= 
v4 


2 


CH,;CONH 


CO 


a70 


= 


CH;CONH 


O, 


CH,;CONH NH, 


iJ ~ 

~ ~ 
o ey ~ 
& 


CH,;CONH 


» 
x 


, oO 


= 


CH;CONH 


O. 


a78 


CH;CONH Br 


¢ 


~ 


CH;CONH (CH2)3;CH3 


v 


fp 
oo 
N 


CH;CONH NO, 


by 


a83 


C-549 


STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS 


NO, 


CH;CONH 


a. 


Q 


p 
oo 
= 


Q 


CH,;CONH 


p 
oo 
wa 


NO, 


CH,CONH 


g 


i) 
ao 
a 


Zé 
) 


2 


CH,;,CONH 


¢ 


a87 


Qa 


CH,CONH 


CO 


a89 


CH,;CONH 


ei, 


CH;CONH cl 


e 3 


Qa 
fe) 
= 


CH,;CONH 


Cl 


p 
\o 
N 


Q 
= 
w 

Q 


CH,;CONH 


Cl 


CH3;CONH 


pb 

‘Oo 

w 
| 2 


% 
4 


z 
2 


CH, 


CH; 


CH,;CONH cl 


v 


a95 


fe) 
m 


CH,;CONH 


Ss 


a6 


CH; 


CH,CONH 


p 


Oo 
x 
0 bei 


CH,;CONH 


se! 


= 


a98 


CH;CONH 


‘ 


Pp 
‘Oo 
\o 


CH; 


CH,CONH CH, 


Y 


CH,;CONH CH; 


o 


2 
i} 
wa 


NO, 


CH,;CONH NO, 


vO 


R 


NO, 


CH;CONH 


EB 


O2 
al07 


STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


NO, 
cncomn-(_Y 
NO, 
al08 
NO, 
cxconn(_)-no, 
al09 
NO, 
cncomn-( 
NO, 
all0 
C,H;O 
cnconn-_)- NO, 
all3 
C,H;0 
CH,;CONH 4) 
NO, 
all4 
NO, 
CH;,;CONH OCH; 
allS 
NO, 
encoun \-oc:, 
all6 
NO, 
CH,CONH 
OC,>H,; 
all7 
C,H;O 
CH;,;CONH 
all8 


In Alpha Numeric as they occur in Organic Compounds Table 


C2Hs 


O 
cuconn-(_Y 


all9 


crconn€\-oc.t, 


al20 


NO, 
cnconceany(_Y 


al22 


crconc,ny{ \-no, 


al23 


HO 


CH,CONH 


al26 


NO2 
cuconen)-(_Y- OH 


al27 


HO 


CH,;CONH 


al28 


OH 


al29 


cuconn-{_\-on 


al30 


HO 


CH,CON(CH,) 


al3l 


cuconcr)-<_\-on 
al32 
CH;CONH - \ I 
al33 
CH;0 NO, 
encom) 
al35 
CH,;0 
CH,;CONH NO, 
al36 
CH,O 
cnconn-¢_Y 
NO, 
al37 
CH,;O0 
cncoun-(_Y 
NO, 
al38 
NO, OCH, 
cxconn(_Y 
al39 
OCH, 
al40 
OCH; 
cncom-( 
NO, 
al4l 
NO, 
ciscon-(_Y-0 


al42 


NO, 


CH3;CONH 


fe) 
fe) 
= 


p 
a 
re) 


z 
2 


re) 


& 


CH;CONH 


3 


fe) 
= 
fo) 


Oo 


CH;CONH 


al45 


8 
= 


CH;CONH 


O. 


CH;CONH OCH; 


0 : 


al47 


CH;CON(CH3) NO, 


v 


al51 


CH; 


CH,CON(CH;) 


O 


al53 


o 


CH,;CON(CH3) 


Q, 


al54 


CH;CON(CH;) CH; 


& 


al55 


CH;CONH 


NO, 


oo 


al58 


STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


NO, 


CH,;CONH 


C 


al59 


Zz 
A 


CH3;CONH 


C 


CH3;CONH NO, 


| 


al6l 


NO, 


CH3;CONH CH; 


G 


al62 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 


O.N ie 
ie 
(CH;),N N:CH NO, =N 
O,N 


| 
OCHC,H, 


=x 
° = 
=x 
i) 
ix 
° 
S<= | 
3 = Oo 
=") 
=x 
ig) 
Z 
= 
° 
(@ 
ee 
ie) 
[o} 


al247 
H OH all12 
a992 
a982 
OH 
\ crn €Y ot 
re) (@) 
O_LO 
alll9 al248 
a993 NO, 
5 CH, 
a984 ma aN 
NO, 
NH NO, 
CH,O 
hs alte. a1342 
a994 
8 9 1 
CH,O ; 2 o = 
HO 3 
NH < 
4985 CH,O iS se s 10 4 
3 al193 HO,S oO 
a995 
1349 
i : 
N =a CH,O OH OH 
H O  SO3H 
NH 
a986 ro) 
NEO CH; O HO;S 
S\ N a996 al241 (e) 
| CH, 
N a1350 
oO CO,H 
2988 cu-N ie 
See i 
a ee 
CH,CH,O NHCOC,H, al243 
fe) 
N y NH, 
Nie ; : CO,H al351 
a989 5 3 
Bee 
al002 HOS @) SO3H 
y al244 
YX 
* —=N O,N 
fo) 
H eee OF l CO,H 
-HO NO 
a9 aye 2 Kegs) al352 
0,N al245 
CH. al009 
CO,H 


cm 


a991 


S 
b 


a1066 


5 


al246 


STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 


al377 
CH 
‘ N 
= te 
NH(CH;),N(C2Hs)2 oS <4 
CH,O HO OH 
al358 al378 
OH N 
4 O | G N 
| af SSS 
CH; wh Pp y 
L, 35 
3 CH;CH HO 
a1359 a1380 
H;C_ CH, ie on H,C_ CH; 
Oi [CH:CHC —CH:],CH:CH[CH:CCH:CH], iol 
CH, H,C Oo 
al366 
C,H; 
\ A 
? ee 
= 
Oo N 
al367 1382 
OCH, 
o CH,CH:CH 2 
< Bee 2 OH OH H 
ie) CHy Cag C= CeeCHOH 
OCs H H_ OH 
al368 
a1383 
CH, 
U Ha HeeOH 
CH, | | | 
CH, —C——C——C——CHOH 
a1369 ] | 
OH OH H 
al386 
\ 
CH Gi N 
; at 
CH,CH HOCH,C—C——C-—CH:NN(C.H); 
al372 H H OH 
al388 
OH 
| l 
HOCH, —C——C——C>-CHNN(CH»), 
OH OH H 
al390 


Laie 
not \- na aaa Ca). daa 


fet ae 
HOCH, -C—-C——C——CH,0H nic-{%q)-cf 
i oH OH CHy 
al391 al454 
OH OH H oO 
ee alee wt H 
HOCH, —-C——C——C——CO,H ] 
le) HOCH, —C—C—C=C—C=0O 
H H_ OH IAT of 
OHH OHOH 
ed al455 


oO 


is a 
H 
crnc-{_\-ocx,CH0so.cn,cH,0 | L 
H;C a iar rae cae 


| 
al397 OHH OHOH 


al458 


r@) 
HO H OH 


H OHH H 
al398 
CH3;0 COCH; 
ra Vi 41466 
N—CH; 
al400 Le CH, 
N 
CH30,C 
/ N—CH; OH 
al401 CHs 
al467 
CH,O AsO 
; OF - (Cols 
cond 
al444 ‘CH,OH 
al469 
CH; 
AsO 
Oo fen) Jenn 
2 
al447 
al473 
Cl CH, OH N(CH3), 
oe lee ek 
al448 CONH; 
OH O OH O 
al476 
CH; 
GHs OH 
novel o{ yn (-on] 
2 
CH; 
al453 al478 


C-557 


STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 


CH,CH,OH 32 
4 
iG (RO 
C=C 
N 5 Se oy 
fe) H CH:CH, 


279 298 6 
3 2 
4 H 
n \ COCH; CH, N Say 
ee H~* «= °co,H 
HO CH:CH, 350 
300 

©280 321 


CH;O0 


O O 
j CH:CHCO, 


CHy—-N_N—CH, nN \-cHon—— 
O aay 0358 
CH:CH, 


HO 
c322 C,H,CH:CHCO,CH,CO 
c281 
OH 
f 


i. 7 £366 
co. | 
CHCH; 
carcrrcnco,_\-nxicon, 
HO OH 
oO 


326 


305 c368 
282 
VN N 
N CH(OH) 
pace CHO 
yy CH,CH, ye a 
e311 £333 425 
O 
283 ee) : , ( YF Fs 
312 339 ee 


10 
ere: fo 
‘ ‘ 0427 
s 
oO HO,CCH,_ _CH,CO,H 
0” Seo 
O End 


HO,C 
292 318 onl L-com ae. 


c291 


6 
A 2 
ws s Glan C.H,060 
re) $ 2 CH;0,C 
3 


¢297 c319 0339 c445 


C-567 


STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 


CO,CH CH 
Z “NON | € 
CH;—N O,CCH:CHC,H; CH,O N ae 
“ @ - 5 
ms 


hon OH CH,OH 
cu _\-o1 464 H fo) CH:CHCH,OH eat: 
HO; a 
CH, CH;O 
§ eg les _ \y- COCH,OH 
CH,O OH CH; 481 


c453 


CH,O 
N—CH be 
wa HO CH: CHCH;0H 
cn-{ jroo (CH3),N a 503 


46 482 
OCH, c465 c 
CH,0 OH NH2 NH; 
j SO,Na SO,Na 


CH} 

N—H 

NH 
CH(OH)CH,CH, 


c467 


oo” ee 


c468 
c496 


c460 « NH 
nea ‘CH:CHCH, 
N 470 
c497 
UN 
CH,0 OH 


0) 
CH,CH,CH, 
C461 es 0 
3 
CHO 
alae NHCOCH, £498 CH,O 
CH;O N—-—cn, \ 
CH;O CH,O H 
C474 if 
OH (or: O) 
e512 


O(or OH) 


c462 HO 


H,CO O 
e) 500 
CH;O 
) NHCOCH, HO 
CH,O 

CH,O & 

oO OCH; 
OH 


OCH, Oo 
463 c477 501 


C-568 — = 


STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


OH ([PH:COCH, 
ac “ 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 
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In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 
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In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 
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In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 
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In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 


5 1NH eae ue NH 
poe co 7) . iM ie u 
3 


p2156' p2160 p2169 p2173 


O .... HO ~N s i 
OO oC oe 
N~ -O 7 Z2 
O.. 


OD : ‘ ) 
a q123 9244 
ql 
COCH,CH, NH ; . 
CH,O 
CACO AS ay, Age: ate R Oy 
= SS HO,C 2 
q2 qi5 NZ 
ns q245 
OH q211 


ei 
fe) 
[e) 
io) 
ee] 
—o | 
ie) 
—r © 
x 


| 
OH "Oo CH, -C—C—C—C—CHOH abe e co.H' 
reel ] ‘ Ss; a 
H H OH 

7 | 7—COH 9246 
oO . N 
1 

q3 

q233 


a 7 Zt 


CH=CH, SO>H 
CH,O = Broun | HO SS 
1 ee 
H 
=a 
N 


q4 


CH=CH HOS Z 
Ny Cl = 3 
ks i‘. 2HC1.2H,0 CH,O << CH(OH) OH 
CH,O A N 
N~ 9259 


NHCH(CH;)-(CH2)3N(C2H)2 


q5 q22 ,  ©0.H 
6 S 3 HO 
CH,CH,OH Yi 2 ot I SS 
roe nw’ \-co_ son 
fe) = 
N 
N CH:CH, q240 SO;H 
H 
CH=CH, OCH, q261 
q6 q33 
8 N 5 4 coe 4 S 
7 a 6 3 6 S3 Zz 
6 ZN; 7 a2 7 a2 x I 
s 4 8 N s 1 C,H; 
q7 q34 q242 q262 


C-602 - 


STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 
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In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 
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In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 
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In Alpha Numeric as they occur in Organic Compounds Table 
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STRUCTURAL FORMULAS OF ORGANIC COMPOUNDS (Continued) 


In Alpha Numeric as they occur in Organic Compounds Table 
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CAsBr,F,;: al423 
CAsCL,F,: 21426 
CAsF,I,: al 432 
CBrCIN,O,: m215 
CBrCl, : m225 
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CC1,0,: p464 
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CF,: m297 
CF,O: h768 
CF,0,S: m342 
CF,N: m260 
CF,S: m292 
CHBrCIF: m216 
CHBrCl,: m217 
CHBrF,: m218 
CHBrI, : m220 
CHBr,Cl: m229 
CHBr,F: m250 
CHBr,I: m251 
CHBr;: m303 
CHCIF,: m230 
CHCII, : m233 
CHCIN,O,: m234 
CHCI,F: m256 
CHCI,I: m257 
CHCI,NO,: m258 
CHCI,: m306 
CHFI, : m264 
CHFO: f113 
CHF,I: m261 


FORMULA INDEX OF ORGANIC COMPOUNDS 


Hydrates and other solvates appear under the parent compound 


CHF;: m308 
CHF,0;S: m336 
CHI, : m310 
CHN: h724 
CHNO: c580 
CHNS: t163 
CHN;0,: m311 
CH, AsF;: a1439 
CH,BrCl: m214 
CH,BrF: m222 
CH,BrlI: m223 
CH,BrNO,: m224 
CH,Br,: m246 
CH, CIF: m237 
CH,CII: m238 
CH,CINO: c90 
CH,CINO,: m239 
CH,Cl,: m252 
CH,Cl,Si,: m212 
CH,FI: m277 
CH;F,: m259 
CH,F3NO,S: m337 
CH2F3P: p753 
CH,I,: m263 
CH.N;: c571, m244 
CH,N,0;;: f170 
CH,N,0,: m269 
CH,N,: t125 
CH,O: f106 
CH,0O,: f115 
CH,S;3: c183 
CH;AsCl,: al424 
CH, AsF,: a1430 
CH, AsO: al 445 
CH;Br: m213 
CH,Cl: m228 
CH;CI1O: h767 
CH,Cl10,8: m333 
CH;CI10;3S: s412 
CH;CI10,: p463 
CH,DO: m349! 
CH3F: m276 
CH,I: m282 
CH;NO: f112, f117 
CH3;NO,: m286, n498 
CH,NO;: n485 
CH3NS,: cl15 
CH3N;303: ul08 
CH,: m175 
CH,N,: f129 
CH,N,0: f130', f138, 
ul8 
CH,N,0,: u8s9 
CH,N,0,S: m331 
CH,N,S: ul20 
CH,N,Se: ul 14 
CH,N,0,: 2204 
CH,O: m349 
CH,0,: h731 
CH,0,Si: m328 
CH,0;S: m332 
CH,0,S: s414 
CH,S: m345 
CH, As: al437 
CH, AsO;: m319 
(CH.BS),,: b2407 


C-615 


CHP: p748 
CH.;N: m176 
CH;NO: m279 
CH;N;3: g192 
CH;N;30: s39! 
CH;N30,: ul9 
CH;N;S: s50 
CH,;0,3P: m323 
CH,CIN: m177 
CH,CINO: m180 
CH,CIN3: g195 
CH,CIN,O: s39? 
CH,N>2: h683 
CH,Na: 2199 
CH,N,O: c136 
CH,N,0;: g196 
CH,N,S: c140 
CH, Si: s77 
CHgB,S: d158 
CH;F3N,03P: m326 
CH,;0,S: m320 
CH,Si,: m274 
CIN: c584 

CI: m298 
(CN),,: p14 
CN,O,: m299 
CO: cl84 
COF,: c185 
COS: c186 
CO,: c159 
CS,:cl6l 
CSe,: cl60 


C, 


C,AsBrF,: 21417 
C,AsCIF,: a1418 
C,AsF,I: al 420 
C,AsF,: a 1419 
C,BrCl,0: 2616 
C,BrF,Sb: s114 
C,Br,: e599 

C,Br,: e419 
C,Br,O: a607 
C,Br,: e247 
C,Br,S3: t747 
C,CIF3,N,0,: e201 
C,CIF,;: e204 
C,CIF ,P: p735 
C,CIF,Sb: s115 
C,Cl,: e600 
C,Cl,F,N,0,4: e217 
C,CIF,: e218 
C,C1,0,: 0263 
C,C1,F3: e275, e276 
C,CI,N: 2630 
C,Cl,: e420 
C,CI,F,: e223, e224 
C,C1,0: a620 
C,C1,0,: f167 
C,CI,F: e246 
C,Cl,: e248 
C,Cl,Se: s32 
C,F3N: 2640 


C,F,: e421 
C,F,N,0,: e234 
C,F,;NO: e259 
C,F;NO,: e256 
C,F,: e249 
C,F,IP: p737 
C,F,ISb: s114 
C,F,O2: p475 
C,F,0;S,: m339 
C.F,S: 8313! 
C,F,S8,: d243 
C,F,N: a853, e225 
C,HAsF;: a14161 
C,HAsF,O,: al449 
C,HBr: e593 
C,HBrF,0O,: a287 
C,HBr;: e424 
C,HBr,0: a49 
C,HBr,0,: a605 
C,HBr;: e260 
C,HCI: e594 
C,HCI,N: a416 
C,HCl,: e425 
C,HCI,0: a52, a411 
C,HC1,0,: a610, f156 
C,HCI,: e261 
C,HF3N,: e210 
C,HF;0,: 2637 
C,HF,N: a852 
C,HF,O,P: p761 
C,HF,P: p734 
C,HI,0,: a641 
C,HI,: e262 
C,HNO,: 0277 
C,H): e591 
C,H, AsCIF,: al428 
C,H, AsCl,: e406 
C,H,BrClO,: a285 
C,H,BrFO,: a290 
C,H,BrN: a282 
C,H,Br,: e408, e409 
C,H,Br,Cl,: e213, e214 
C,H,Br,O: a277 
C,H,Br,0,: a403 
C,H,Br3,NO: a606 
C,H,Br4: e264, e265 
C,H,CIN: a375 
C,H,Cl,: e411, e412, 
e413 
C,H,C1,0O: a33, a367 
C,H,CI,0O,: a407, f153 
C,H,CI,N: e252 
C,H,CI,NO: a611 
C,H,Cl,: e266, e267 
C,H2F;: e414 
C,H,F,0,: 2420 
C,H,F3NO,: e257 
C,H,F4: e268 
C,H,I,0,: a422 
C,H,NO: e339 
C,H,Ng: t124 
C,H,0: kl 
C,H,0,: g186 
(C,H20>),: p1048 
C,H,0;: a557 
C,H,0,4: 0255 


C,H3Br: e403 
C,H;BrFNO: a291 
C,H;BrO: al74 
C,H,BrO,: a275 
C,H3Br3: e272 
C,H;3Br,0: e397 
C,H;3Br30,: a5l 
C,H, Cl: e405 
C,H,CI0: a30, al83 
C,H;CIO,: a309, a310, 
a311, f163 
C,H,Cl,NO: a408 
C,H;3Cl,: e273, e274 
C,H;C1,0: e398 
C,H;3C1,0,: a56 
C,H3F: e417 
C,H3FO: a204 
C,H;3FO,: a453 
C,H3F;: e277 
CHI: e418 
C,H,IO: a214 
C,H,10,: a506 
C,H3I,: e278 
C,H,N: a241 
C,H3;NO: a465, i143 
C,H;NO;: 0278 
C,H3NOQ,: a545 
C,H3NS: i231, t175 
C,H3N;: t707, t708 
C,H,: e401 
C,H,BrCl: e196 
C,H,BrClO,S: e320 
C,H,BrF: e197 
C,H,BrNO: a75, a276 
C,H,Br,: e211, e212 
C,H,CIF: e202 
C,H,CINO: a312 
C,H,CINO,: e203 
C,H,Cl,: e215, e216 
C,H,Cl,0: e356, e502 
C,H,Cl1,0,: a37 
C,H,Cl,0,S: e321, 
e322 
C,H,CI,NO: e342 
C,H4F,: e221, e222 
C,H,INO: a507 
C,H,I,: 227, e228 
C,H,N;: g131 
C,H,N,0,: 2187, h653, 
0257 
C,H,N,0;3: 2644 
C,H4N,0,: e231, e294 
C,H,N,0,: e293 
C,H,N,S2: 0291 
C,H,N,: 2200, t709, 
t710 
C,H,N,0,: al639, d270 
C,H,0O: al8, e241 
C,H,OS: a589 
C,H,0,: a42, a58, £141 
C,H,0,S: a515 
C,H,0O,: a458, 2566 
C,H,0;S: s420 
C,H,0,S: s407 
C,H,0;S: a587 
C,H,0;S,: e590 


C2H,S: tl6l 
C,H,S,: a592 
C,H, AsF,: al429 
C,H,AsO;: a272 
C,H.Br: e195 
C,H,BrO: e347 
C,H;Cl: e199 


C,H,;CI1O: e350, e501, 


h766 
C,H,ClO,S: e319, s421 
C,H,ClO,S: s411 
C,H,ClO,: p462 
C,H,;CIS: e331 
C,H;Cl,OSi: s70 
C,H; Cl, Si: s73 
C,H,;DO: e337 
C,H.F: e245 
C,H;FO: e366 
C,H;F3OSi: s72 
C,H.F;Si: s74! 
CH.I: e253 
C,H.IO: e368 
C,H.;N: al483, e402 
C,H;NO: a25, a60, a61, 

f124 
C,H;NO,: a461, c94, 

e255, g124, n494 
C,H;NO;;: e384, n483 
C,H;NS: a593 
C,H;N;3;: e271 
C,H;N30: e396 


C,H;N,0,: 62383, 0284, 


u98 
C,H;NaS: e329 
C,H;: e162 
C,H, AsCl: c2 
C,H, AsCl,: c6 
C,H.BF,N: b2396 
C,H,BF,0: e500 
C,H,CINO,: gl29 
C,H,CIOP: p768 
C,H,N2: al69, al641 
C,H,.N20: a856, 2125, 

u95 
C,H,;N,0): a855, u90 
C,H,.N,2S: u100, u102 
C,H,N,O: g210 
C,H.N,O;2: h713, 0267 
C,H,.N,S: g198 
C,H,O: e336, e499 
C,H,OS: e372, s386 
C,H,O,: e283, h730 
C,H,O-,S: e317, s358 
C,H,0,8: e318, s419 
C,H,O,S: e323, 402, 

$413 
C,H,0O;S,: e311 
C,H;S: e328, s313 
C,H,S,: d242, e312 
C,H;Se: s31 
C,H,Te: t42 
C,H,As: al433, al436 
C,H,AsO,: d194 
C,H,AsO,: e281 
C,H,BO,: e282 
C,H,BrCIN: e167 


C-616 


C,H,BrO: 0303 
C,H,CIN;: al70 
C,H,CIN,O: g126 
C,H,Cl1O: 0304 
C,H,CI,N: e168 
C,H,IN,S: ul100! 
C,H-,N: a850, e163 
C,H,NO: e176, e251, 
e339, e340 
C,H,NO;S: t35 
C,H,NO,S: s409 
C,H,NS: e330 
C,H,N;0;S: u100? 
C,H,N;: 62200 
C,H,N;0,: b2385 
C,H,0,P: p766 
C,H,O3P: e314, p798 
C,H,0O,P: p771, p772 
C,H,P: p745, p747 
C,H,BrN: e164 
C,HgCIN: a851, e165 
C,HgIN: e166 
C,H,N;: e207, e208, 
h656, h657, h674 
C,H,Si: s69 
C,H, oCl,N2: e209, h658 
C,H, .N,0: e208 
C,I,: e601 
C214: e422 
C,N, :c581 i 
C,N2F,: al642 
C,N,S8: c585 
C,N,4O,: 2642 


C3 


C3AsF,: al443 
C,C1,N;3: c588 
C,;C1,0: p1812 
C3C1,O: p1554, p1684 
C3C1,0,: a634 
C,3C1,0;3: c167 
C3Cls,: pl214 
C;Cl,OP: p758 
C3F,4: p1081 
C3F,: pl744 
C3F,.NP: p736 
C3F,NO: p1189 
C3F,NO,: p1188 
C3F N: a944 
C3F,OP: p760 
C3F,P: p759 
C3F Sb: $123 
C3HCIO,: p1843 
C3HCI1,0,: p1811 
C3HC1,: p1753 
C3HC1,O: p1694 
C3HCI1,0O,: p1553 
C3HC1,: p1186, p1187 
C,3HF;: p1840 
C3H,Cl,0,: m22, 
p1782, p1783 
C3H,CI,NO: p1505 
C3H,Cl,0: pl699, 
p1700, p1701 
C3H,Cl,0,: p1580 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C3H>F;,: p1190 
C3H,N,: m25 
C3;H,N,0;: pli 
C3H,0: p1828 
C3H,0,: p1841 
C3H;AsF;: al421 
C3H;3Br: p1832 
C3H;BrO,: m53 
C3H;3Cl: p1833 
C3H;ClO: p1709, p1771 
C3H;Cl0,: p1777, 
p1780, p1781 
C3H,Cl0,: m59 
C3H3Cl,: p1755, p1756, 
p1757 
C3H;3Cl,0: p1106, 
p1184, p1416, p1418, 
p1422, p1704 
C,H,C1,0,: a627, 
p1584 
C3H;3C1,0;: p1503, 
p1504 
C3H;3Cl,: p1215, p1216 
C3H3I: p1836, p1837 
C3H3N: pl776 
C3H3;NO: i245, 0292, 
p1545 
C3H3NOS),: r21 
C3;H;NO,: m35 
C3H3;NO-,S: t156 
C3H3NS: t136 
C3H3N3: t701 
C3,H3;N30;: c570, c586, 
m102 
C3H3N3S3: c589 
C3H,: p1079, p1831 
C3H,BrClO: p1347 
C3H,BrN: p1352, p1360 
C3H,Br,: p1730, p1835 
C3H,Br,0: p1091, 
p1346 
C3H,Br,0,: 2406, 
p1406 
C3H,CIN: p1383, p1392 
C3H,Cl,: p1731, p1732, 
p1733, p1734, p1735, 
p1736 
C3H,Cl,0: p1092, 
p1093, p1376, p1387, 
p1676, p1677 
C3H,C1,0;: a415, Too. 
p1415, p1417, p1421 
C3H,CI,NO,: f123 
C3H,CI,NO;: p1641 
C3H,Cl,: p1218, p1219, 
p1220, p1221 
C3H,Cl,0: p1646, 
pl647 
C3H,F3NO,: p1213 
C3H,N>2: i7, p1905 
C3,H,N,0: m28, p1923 
C3H,N,0S: h626, 
p1879 
C3H,N,0,: h612 
C3H,4N,0;: a776 
C3H,N,0,4: 0289 


C3H,N,S: t137 
C3H4N,O,: a953 


C3H,O: e563, k4, p1707, 


p1742, p1851 
C3H,0O,: p1099, p1480, 
p1766 
C3;H,0,: d212, p1097, 
p1446, p1542 
C3H,O,: m17 
C3H,O,;: m8&8 
C3H,0,: m104 
(C3H;BO;),: g71 
C3H-;Br: p1715, p1716, 
p1717 
C3H;BrO: p1086, 
p1126, p1127, p1311, 
p1663, p1815 
C3;H,BrO,: al76, a281, 
p1344, p1354 
C3H;Br;: p1222, p1223, 
pl224 
C3H;Cl: p1719, p1720, 
p1721, p1722 
C3H,;ClO: p1087, 
p1088, p1136, p1137, 
p1138, p1314, p1668, 
p1816, p1817 
C3H,;ClO,: al87, a374, 
a522, f158, p1373, 
p1384 
C3H;Cl,: p1225, p1226, 
p1227, p1228, p1229 
C3H;Cl,0: pl648 
C3H;Cl,0,: p1504 
C3H.F: p1743 
C3H;FO: p1317 
C3H;FO,: p1449 
C3H;F3;0,S: m341 
C3H.I: p1745 
C3H;IO: p1182, p1321, 
pl689 
C3H,IO,: p1511, p1512 
C3H;N: e254, p1326 
C3H;NO: a525, c581, 
i140, p1475, p1481, 
p1768 
C3H;NO,: p1101 
C,H;NO,: m41 
C,H.NS: i228, t158, t171 
C3H;NS;: t157, t160 
C,H;N303: 0285 
C3H;N30,: gll4 
C3H5N;: t701! 
C3H;N;O: a954 
C3H,: c907, p1713 
C,H, AsF;: al434 
C3H,BrCl: p1121, 
p1122, p1123, pl124 
C3H,BrF: p1128 
C,H,BrNO: p1355 
C,H,BrNO,: p1131, 
pl132 
C,3H,Br,: p1153, p1154, 
p1155, p1156 
C,H,Br,0: p1612, 
pl613, pl614 


C3H,CIF: p1140 
C3H,CINO,: p1144, 
p1145, p1146, p1147, 
p1148 
C3H,CINS: cl12 
C3H,Cl,: p1160, p1161, 
p1163, p1164 
C3H,Cl,0: pl615, 
p1617, p1618 
C3H,Cl3,P: p757 
C3H,Cl,0;3: p1701 
C3H.6F2: p1169, p1170 
C3H,INO: p1690 
C3Hg,lI.: p1171, p1172, 
pl173 
C3H,.N2: c576, p1921 
C3H,N,O: i12 
C3H,.N,OS: u23 
C3H,N20,: m19, p1100, 
u21 
C3H,N203: h609 
C3H,.N,0,: c126, p1177, 
p1178, p1179 
C3H.N20¢: p1262 
C3;H,.N,0,: 280 
C3H,N-2S: i11, t159, u88 
C3H,N,: m151 
C3H.N,O,: t703 
C3H,O: e539, p1083, 
p1180, p1181, p1649, 
pl8s14 
C3H,OS,: f168, x11 
C3H,O,: a44, a221 ; 
d208, f135, g122, 
2123, p1302, p1628, 
p1685 
C3H,O,S: p1514 
C3H,O3: 2464, a520, 
c173, 267, 268, 268', 
p1454, p1455, p1456, 
p1479, p1679, t741 
C3H,.O;S: p1243 
C3H;O,: p1423? 
C3H,S: p1759, s351 
C3H,S2: d268 
C3H,AsO;: p1758 
C3H,Br: p1119, p1120 
C3H,BrO: e548, p1599, 
pi600 
C3H,Cl: p1133, p1134 
C3H,CIN,OS: u24 
C3H,CIO: e549, e550, 
e551, p1602, p1603, 
p1604 
C3H,ClO,: p1254, 
p1256 
C3H,ClO,S: p1287 
C3H,CIS: s342 
C3H,F: p1185 
C3H,FO: p1631 
C3H,I: pl192, p1193 
C3H,N: al482, p1714 
C,H,NO: al 48, f120, 
£122, p1085, p1304, 
pl654 


C-617 


C3H,NOS: c134, c135 
C3H,NO),: a753, a754, 
a755, a756', c91, 
g130, n497, n502, 
p1210, p1211, p1461, 
p1462 
C3H,NO,S: c940 
C3H,NO;: i213, n484, 
n488, p1640, s55, s56, 
s57 
C3H,NO:: 297, 298, 
m41 
C3H,NO-S: c938, c939 
C3H,=NS: t155 
C3H,N,;0: a27 
C3H,N30,: 2180 
C3Hg: p1107 
C3,HgCINO: p1659 
C3H,N2: h634 
C3;H,N,0O: u60, u6l 3 
u83 
C3HgN,0,: h711, p1212, 
p1405 
C3H,N,0;: u35 
C3H;N,S: u64 
C3H,N,Se: u87 
C3H,O: e547, p1587, 
p1588 
C3H,OS: e380 
C3H,OS,: p1623 
C3H,O,: e373, f109, 
p1234, p1244 
C3H,0,S: p1267 
C3;H,0;: g70 
C3H,0;3S: p1288 
C3HsS: p1293, p1294, 
$341 
C3H,S,: p1281 
C,;H.As: al440 
C3H,AsO;: p1231 
C3HoB: b2410 
C;H,.BO: b2403 
C3;H,BO,: p1232 
C;H,BO;: b2390 
C;H.BS: b2404 
C3H.BS,: b2395 
C3H.BS,: b2393 
C3HN: a904, a939, 
p1108, p1109 
C,H,NO: a941, e171, 
e377, p1191, p1589, 
p1590, p1591, p1592 
C3,H,NO-;S: p1286, 
p1289 
C3;H,.NO;S: t37 
C;H.N30;: g193 
C,H,O3P: m325, p802, 
p1282, p1283 
C;H,O4P: p779 
C3;H O.¢P: g121 
C3HoP: p754 
C3;H.Sb: s121 
C3H, CIN: a905, 2940 
C3H, oCINO: a942 
C3H,.Cl,N,0: p1673 
C3H, INO: a943 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C3H,oN2: h681, h701, 

pl151, pl152 
C3H,.N,0: p1610 
C3H,.N,O3: 2194 
C3;0,: p1080 


Cy 


C,AsF ; oI: al416 
C,As2F, 2: b2178 
C,As,F,,0: c4 
C,Br,N,0,S: t203 
C,Br,NO,S: t220 
C,Br,S: t222 
C,Cl,: b2470 
C,C1,NO,S: t221 
C,C1L,S: t223 
C,Cl,: b2453 
C,C1,O: e476 
C,C1,03: a615 
C,Cl, 90: e482 
C,F,Cl,: 62553 
C,F,: b2454, b3078, 
c604 
C,F,03: a639 
C,4F 3: b2994, b2995, 
c593 
C,4F,2P,: d215 
C,F,2Sb,: d223 
C,HBr,S: t225 
C,HC1,O: f221 
C,HC1,0,: f186 
C,HCI,S: t227 
C,HCI,O,: d202 
C,HI,N: p2148 
C,H: b2468 
C,H,BrCIS: t194 
C,H,BrIS: t195 
C,H,Br,N,0;3: b13 
C,H,Br,0: f202 
C,H,Br,0;: b3034 
C,H,Br,S: t202 
C,H,CIHS: t200 
C,H,C1,0: £204 
C,H,C1,0,: f179 
C,H,C1,03: b3035 
C,H,C1,0,: m9 
C,H,CI,S: t204 
C,H,Cl,: 62464, b2465 
C,H,C1,0,: s238, s239 
C,H,C1,0;: a409 
C,H,Cl,: b2989, b2990 
C,H,Clg: b2585 
C,H,Cl,O: e492 
C,H,INO,S: t214 
C,H,I,S: t205 
C,H,N,: f182 
C,H,N,0,4: a784 
C,H,N,0,S: t209 
C,H,N,0;: £207! 
C,H,0,;: m3 
C,H,O,: b3081 


C,H,BrO: f196, f197 
C,H;BrO,: [185,! m6? 
C,H;BrS: t193 
C,H3Cl: b3067 
C,H;CIlO: f200', f201 
C,H;ClO,S, : t241, t243 
C,H,Cl0,: £1857, m6* 
C,H, CIS: t198 
C,H3Cl,: b2466 
C,H;Cl,: 62996 
C,H;Cl,: b2565 
C,HIO: £210', £210 
C,HGIS: t213 
C,H,NO,: m5 
C,H,;NO,S: t149, t219 
C,H3NO3: £217 
C,H3N,0,: ull, v21 
C,H3N30,: 629 
C,H,: b3066 
C,H,BrNO, : s202 
C,H,BrN, : p1909 
C,H,Br,: b3074 
C,H,Br,0,: s231, s232, 
$233, s234 
C,H,CINO,: s207 
C,H,Cl,: b2445, b2446, 
b3075 
C,H,C1,0,: $192 
C,H,C1,0;: a363, a564 
C,H,Cl,0,: s235, s236, 
$237 
C,H,Cl,: b2997, b2998 
C,H,C1,0,: a621 
C,H,Cl,: b2566, b2567 
C,H,INO,: $214 
C,H,1,: 63076 
C,H,N;: p1897, p1937, 
p2092, 3196 
C,H,N,OS: ul3, ul4 
C,H,N,0,: p1938, u2 
C,H,N,0,S: b31 
C,H,N,0;: b2, u5 
C,H,N20,: b27 
C,H,N,Os: a785 
C,H4N,O,0: t29 
C,H,N,S>: €298 
C,H,N,0O,: p2105 
C,H,O: f193 
C,H,O,: b3086 
C,H,0O;: £207, $186 
C,H,0,: f178, £182, 
m2 
C,H,0,: m10 
C,H,S: t187 
C,H;Br: 62437, b2438, 
b2440 
C,H;BrO, : b3020 
C,H;BrO,: s229 
C,H;Br,0,: a608 
C,H;Cl: 62439, b2440, 
b2441, b3072 
C,HCIN, : p1913 
C,H,;CIN,O: p2109 
C,H;ClO: 62936, b3612 
C,H;ClO,: b2827, 
63022, 63023, b3027, 


b3028, b3033, f160, 
p1779 

C,H,Cl0,: m31, 0286 

C,H;Cl,: b2999, b3000, 
p1750, p1751 

C,H,C1,0: 62483 

C,H,;Cl,0,: a623, 
b2858, b2860, b2861, 
b2862 

C,H,;C1,0;: a622 

C,H, Cl: 62586, b2587, 
b2588, p1142, p1201 

C,HF: 62452 

C,4H;1: b2455, b2456 

C,H;N: b3015, 63018, 
913, p1746, p1800, 
p2126 

C,H;NO: b2770, b2833 

C,H;NOS: e91 

C,H;NO,: m34, 0288, 
s200 

C,H<NO,S, : t240, 1242 

C,H,;NO;: m6? 

C,H ;NS: i216, t146, 
t147, t164, t192 

C,H.NS,: t145 

C,H;N3: 2504, p2093, 
p2094 

C,H<N,0: c949 

C,H.N;0, : p2095, 
p2096, u3 

C,H;N30;: b8 

C,H,: 62435, b2436, 
b3071, b3070, c603 

C,H,.BrClO: b2706 

C,H,BrClo,: a286 

C,H,BrN: b2710, 
p1366 

C,H,Br,: 62968 

C,H,.Br,0: b2705, e410, 
p1364 

C,H,.Br,0,: a405, 
b2748, b2749, p1408 

C,H,.Br,: 62589, b2590, 
b2591, b2592, b2593, 
62594, p1130, p1202, 
p1203 

C,H,CIN: 62735 

C,H,.CINO: p1397 

C,H,Cl,: b2969, b2970, 
62971, b2972, b2973, 
b2974, b2975, b2976, 
b2976', b2977, b2978, 
62979, p1723, p1737, 
p1738 

C,H,C1,0: 62477, 
b2724, b2728, b2732, 
b2919, e536, p1399, 
p1403 

C,H,.Cl,0,: a368, a412, 
b2745, b2753, b2754, 
d199, f154, p1420 

C,H,Cl,0;: a413, 
p1394, p1423 

C,H,Cl,NO: a613 

C,H,Cl,: 62595, b2596, 


C-618 


b2597. p1143, p1204, 
p1205 

C,H,N>2: 19, p1920 

C,H,N,O: 276, 0254, 
p1925 

C,H,.N,O,: 2402, h622, 
h623, h624, h625, 
p951, u4 

C,H,N-S: 18, t138, t139 

C,H.N,O2: 2183 

C,H,.N,4O3: a775, ul31 

C4H_.N,O,2: e148 

C,H,O: b2467, b2933, 
b2986, b3054, b3088, 
b3089, b3090, e475, 
e541, k3, p1712, 
p1838 

C,H,O;: a197, 62550, 
b2551, b2632, b2788, 
b3007, b3009, b3016, 
b3084, b3085, c912, 
f116, p1775, p1792, 
$183 

C,H,0O;S,: d230 

C,H,O;;: al72, 62817, 
b2819, d213, p1235, 
p1544 

C,H,O;S: a516 

C,H,.O,4: a459, e150, 
e151, e290, m98, 
0270, p468, s185 

C,H,O4S: s250', s250?, 
250°, t183 

C,H,O;: 2462, 2563, 
m92 

C,H,O, : t9, t10, t11 

C,H,Og: s267 

C,H,S: $301 

C,H,Br: b2943 

C,H,BrO: 62659, p1523 

C,H,BrO,: a175, a279, 
b2702, b2703, b2708', 
p1349, p1350, p1351, 
p1358, p1361 

C,H,Br,NO: a404 

C,H,Br,: b2602, b2603, 
b2604, b2605, b2606, 
b2607, p1206, p1207 

C,H,Br,0: p1637 

C,H,Br,0,: a50 

C,H,Cl: 62950, b2951, 
b2952, b2953, b2954, 
b2955, b2956, b2957, 
b2958, p1724, p1725 

C,H,ClO: b2476, 
b2665, b2914, b2915, 
b2916, b3049, b3050, 
b3051, b3052, b3053, 
e535, p1090, p1139, 
p1525 

C,H,ClO,: al84, al85, 
a369, a445, b2723, 
b2727, b2731, f161, 
£166, p1380, p1381, 
p1382, p1390, p1398, 
p1402 
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C,H,CI1O;: a370, f162 
C,H,Cl;: b2608, b2609, 
b2610, p1208, p1209 

C,H,C1,0: 62909, 
62910, p1638, p1639 
C,H,C1,0,: a55, b2484 


C,H,FO,: b2779 
C,H,1IO,: a508, p1513 
C,H,N: 62680, p1196, 
p1197, p1534, p2173 
C,H,NO: b3010, p1487, 
p1515, p1516, p1793, 
p2169 
C,H,NO,: a62, b2634 
C,H,NO;: 62818, 2133, 
0281, s219 
C,H,NO,: a503, a546, 
al462, al463, al464 
C,H;NS: i230, i237, 
t174, t181 
C,H,N,30: c554 
C,H,N30;: b2384 
C,4Hg: 62940, 62941, 
b2942, b2944, c590, 
e911, p1747 
C,H BrCl: 62503, 
b2504 
C,H,BrF: b2507 
C,H,gBrNO: 62704, 
p1362 
C,HgBr,: b2533, b2534, 
b2535, b2536, p1159 
C,H,Br,0: e484, e583 
C,H,CIF: 62519 
C,H,Cl, : 62537, 62538, 
b2539, b2540, b2541, 
b2542, p1165, 
p1166, p1167 
C,H,C1,0: 62883, e485, 
e486, e487, e488, 
p1620, p1621 
C,H,Cl,0,: a36 
C,H,Cl,S8: $307 
C,H: 62555 
C,H,N2: a769, g155, 
g157, il3 
C,H,N,0: u25 
C4HgN20,: 62633, 0260, 
p1706, s187, u22 
C,H,N,03: 21461, h625, 
ul29 
C,HgN,0,4: b2558, 
b2559, b2560, c119* 
C,H;N,S: u27 
C,H3N,0;2: p944 
C,HgN,O,: a774 
C,H,O: 62471, b2561, 
b2562, b2563, b2912, 
b3045, b3046, b3047, 
b3048, c910, e431, 
€534, £220, p1183, 
p1820 
C,H,OS: a591 
C,H,0,: a40, al99, 
62479, b2651, 62923, 


b2924, b3002, b3003, 
b3004, d197, d198, 
d210, e585, f140, 
£146, p1324, p1518 

C,H,0O,S: a451, a518 

C,H,0O;: a2l 2, a444, 
a463, a524, b2780, 
b2783, b2784, b2787, 
e181, p1471, p1472, 
p1473, pl484 

C,H,0,S: b2620 

C,H,0,: e152, e153, 
e156, p1426, p1427, 
t255 

C,H,0O;: t250, t251, 
t252 

C,H,S: t224 

C,H,S,: d265 


C,H,Br: b2500, b2501, 


b2502, p1129 
C,H,BrO: b2874, 
e479 
C,H,Cl: 62511, 62512, 
b2513, p1141 
C,H,ClO: b2875, 
62876, b2877, b2878, 
b2879, b2880, e480, 
e481, e582, h765, 
p1606, p1607, 
p1608 
C,H,ClO,: a32, e352, 
pl257 
C,H,C1O,S: b2640, 
p!290 
C,H,CIS: s305 
C,H,Cl,Si: s61 
C,H,F: b2564 
C,H,FO: b2891 
C,HI: 62568, b2569, 
b2570, p1195 
C,H,N: a796, p2160 
C,H,NO: al02, al21, 


62472, b2653, b2913, 


m408 

C,H,NO,: a125, a766, 
a767, b2582, b2583, 
b2689, b2690, b2691, 
b2692, b2693, b2694, 


b2695, c93, c97, c124, 


gl27, g154, 2156, 
n490, n491, n492, 
p1200, p1336 
C,H,NO;: b2696, 
b2697, b2698, b2907, 
n480, n481, p1634, 
t253, t254 
C,H,NO,: p1269 
C,H,NO;: p1266 
C,H,NS: t185 
C,H.NS,: d266 
C,H.N;0: p1657 
C,H.N;0,: c553 
C,H, ,: 62485, p1198’ 
C,H, oBF,;0: e478 
C,H, oCINO;: g128 
C,H, CIOP: p764 


C,H, Cl, 0, Si: s63 

C,H, oC, Si: s63! 

C,H, oF20,Si: s65 

C,H, oF Si: s67 

C,H, o0N2: p932, p935 

C,H, .N20: a69, a838, 
ul13, ul28 

C,H, oN20,: a837 

C,H, N03: c81 

C,H, N,0,: al 459, 
al460 

C,H, .N2S: ul23! 

C,H, oN,0,: u20 

C,H, oO: b2864, b2865, 
b2866, b2867, e477, 
e577, e581, p1633 

C,H, OS: e365, s385 

C,H, O02: a22, 62614, 
b2615, b2616, b2617, 
b2618, b2619, b2621, 
b2622, b2623, b2624, 
62625, e292, e363, 
h728, p474, p1268, 
p1632! 

C,H, 00;S: s302, s308, 
$356 

C,H, ,.0,8,: d237 


C,H, 003: 62649, b2650, 


d168, g87, g88,0241 

C,H, .03S: s417 

C,H, 9O,: e147, e148, 
e148! 

C,H, .0,S: s398, s410 

C,H, 0S: 62643, b2644, 
b2645, b2646, p1295, 
p1296, s303, s347, 
$348 

C,H, 0S2: 62636, d238, 
e189 

C,H, 0S3: t746 

C,H, Se: s30 

C,H, oTe: t41 

C,H, , As: al427 

C,H, ,AsO,: 62612 

C,H, ,BO,: p1233 

C,H, ,N: a827, a910, 
b2486, b2487, b2488, 
62489, p1114 

C,H, ,NO: b2868, 
b2869, b2870, b2871, 
b2872, €170, e359, 
e364, pl113 

C,H,,NO,: 2830, p1252 

C,H, ,NO,S: b2639 

C,H,,NO;;: p1251 

C,H, ,NO;S: t36 

C,H, ,O,P: d195, p762 

C,H, ,0;P: 62637, 
b2638, e316, p797, 
p1284, p1285 

C,H, ,O,P: p770 

C,H, ,P: p743 

C,H, As: cl 

C,H,2As,0: c3 

C,H, 2As2S: c5 

C,H, ,BFN,: b2394 


C,H, ,BN: 62400 
C,H, 2B,0,: s182 
C,H, ,BrN: a969 
C,H, ,Br,N,2: p933 
C,H, CIN: a828, a970 
C,H,,C1,N,: p934 
C,H, 2IN: a975 
C,H, 2N2: 62529, €187, 
h651, h652, h682 
C,H, 2N,0: 2829, 343 
C,H, ,N,OS: s415 
C,H,,N,0,S: $394 
C,H,2N,.S: s306 
C,H,2N,S,: d239 
C,H,,0,P,: p767 
C,H, ,0,Si: 0250 
C,H, 2Sb,: b2380 
C,H, 2Si: s80 
C,H, NO: a972, 2973, 
a974 
C,H, NP; : 2808 
C,H, 3N3: d180 
C.H,4Cl,N;: 62530 
C,4H,4N,0,S;;: ul01 
C,H, sNO,: 2972 
C,H,,N,0,S: 2203 
C,1,0: f220! 


C; 


CCl, : c866 
C.Cl,: c901 
C.F,: b2462 
CF, 0: p398 
C;HCI,N,: p1891 
C,H,C1,0;: c264 
C;H,0,: c556 
C,;H;BrO,: f283 
C;H;BrO,,: f243, f244, 
f245 
C,H3Br,N: p1982 
C;H,CIOS: t233 
C,H;ClO,: f227, f284 
C;H,ClO,: f247, f248, 
£249 
C;H;10;: f254 
C;H;31,NO: p1986 
C,;H;NO: f236 
C,H,NO,;: f287 
C,H3;NO;;: f266 
C.H,: p73 
C,H,BrN: p1970, p1971 
C,H,BrNO: p1972 
C,H,Br,N,: pl954 
C;H,CIN: p1973, 
p1974, p1975 
C,H,CI,N,: p1955, 
p1956, p2107, p2108 
C5,H,Cl,0,: s255 
C,5H,N,0,: #10, ulS, 
ul6 
C.H,4Ng,: p1888 
C,;H,N,O: h770 
C,H,N,O;: x6 
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C;H,N,O;: ul31 
C,H,N,0,: p1957 
C,H,N,S: p1890 
C,H,OS: t229 
C;H,O,: f277, p54, 
p2114 
C;H,O-S: t232 
C;H,O;: f222, f241, 
m13, p2118, s254 
C,H,O.,: a719 
C;H,BrN;: p1951 
C;H;BrO: f198 
C,H,BrO,: c928 
C.,H.;BrS: t196, t197 
C,H;CIN,: p1953 
C;H,ClO: f201' 
C;H,CIS: t201 
C;H;IN;: p1958 
C,H sN: p1939 
C;H,NO: p2007, p2008, 
p2009, p2150 
C,H;NOS: t230 
C;H,NO,: £280, f281, 
p1984, p1985, p2151' 
C,H;NO,S: t151 
C,H;NO;: p2030 
C,;H;NO,S: p2078 
C;H;N30: p1900 
C;H;N30,: p1963, 
p1964, p1965 
C;H.N;: p1889 
C;H,N;O: g211 
C;H,: 63069, c865, 
p442, p443 
C,H,CIN: p1940 
C,;H,CINO, : s208 
C,H,CINO,S: t153 
C,H,Cl,0,: p159 
C;H,Cl,NO: a337 
C,H,CI,N,0;: u36 
C.H,N2: p162, p1899, 
p1948, p1949, p1950, 
p2110 
C,H,N2OS: u9, ul0 
C;H,N20,: u6, u7, u7', 
u8 
C,H,N,0,S: h613 
C,H,N20;: c304, p1941 
C;H,O: b3068, f213, 
£214, p1893' 
C,H,OS: m346, m377, 
t212 
C,H,O;: b2793, f212, 
m369, p53, p428, 
p430, p458, p459, 
p1842, p1852 
C;H,O4: c920, c922, 
¢923, 924, c927, 
f190, m12, p13, p260, 
$253 
C,H,O;: p177, p178 
C,H,O,: e333, e334 
C,H,Og: e335 
C.H,S: t215, t216 
C,H BrN;: p1906, 
p1907, p1908 


C;H,Cl: b2442, b2443, 
b2444, b3073, c900, 
p48 

C;H,CIN;: p1910, 
p1911, p1912 

C;H,C10: b3041 

C;H,ClO,: b3026, 
b3031, b3032, p1778 

C;H,C1O,: m30, p1458, 
pl459, s222 

C;H,Cl,NO: a326, a327 

C;H,Cl,: b2967 

C;H,Cl,0,: a625, 2633 

C;H,Cl,03: 2626 

C;H,N: p424, p2142, 
p2143, p2144 

C;H,NO: f194', 0292!, 
0293, p429 

C;H,NOS,: 123 

C;H,NO,: m32, p1476, 
s215 

C;H,NO-,S: a512 

C;H,NO3;;: s213, p1985 

C;H,NO,S: p1943 

C;H,=NS: t141, t142, 
t217 

C;H,N;: p1976, p1977, 
p1978, p1979, p1980, 
p1981, p2100, p2101, 
p2102, p2103, p2104, 
p2111 

C;H,N;0: c950 

C;Hg: b2460, b2461, 
b3079, c899, p44, p45, 
p46, p47, p447, p448 

C;H,Br,0,: p1407 

C;H,Br,: p1114! 

C,H gCl,: b2959, b2980, 
62981, b2982, p399 

C;H,Cl,0: b2737, 
b2740, p249, p254, 
p257, p1396 

C;H,Cl,0O,: al91, a414, 
a417, p1419 

C;H,Cl,0;: c162 

C;H;Cl,NO: a342 

CH gCl4: b2526, p1115 

CsHgl,: p1118! 

C;H;N2: p1914, pl915, 
p1916, p1917, p1918 

C;H;,N,0,: h616, u4! 

C;H;N,0;: u52 

C;H,N,0,> : p76 

C;H gO: b2457, b2458, 
b2459, b2938, b2939, 
b3063, b3091, c894, 
c908, e465, e561, 
e562, e565, p437, 
pl894 

C;H;O,: a59, a216, 
b2832, b3014, b3039, 
b3040, c594, £289, 
p82, p83, p156, p198, 
p202, p267, p268, 
p269, p270, p423, 
p1773, p1799 


C;HgO3: a252, 62832, 
£269, p299, p1543 

C;H,O,4: a224, m24, 
m77, 0287, p158, 
p1457, s251 

C;H,0O;: m90, p173, 
p174, p175, s248, 
$249 

C;H,O;: p184, p185 

C;HoBr: b2944, b2945, 
b2946, c870, p378, 
p379, p380, p380', 
p381, p382, p383, 
p384 

C;H,BrO: b2805, f199 

C;H.BrO;: a284, b2708, 
b2709, b2713, b2714, 
b2715, b2719, p242, 
p1348, p1357 . 

C;H Cl: b2961, b2962, 
b2963, b2964, b2965, 
b2966, c872, p385, 
p386, p387, p388, 
p389, p390, p391, 
p392, p393 

C;H,ClO: b2806, 
b2917, b2799, p221, 
p35l; p352, p303; 
p354, p1432 

C;H,ClO,: al86, al88, 
a372, a379, b2726, 
b2730, b2734, b2736, 
b2739, f151, f159, 
p248, p251, p253, 
p256, p1377, p1388, 
p1395, p1401 

C;H,ClO3: a373, f157 

C;H,Cl,NO: a331, 
a332 

C;HoCl,: b2525, b2580, 
b2581 

C;HoFO;: p265 

C;H.N: b2577, 62801, 
b2810, p229, p1198, 
pl435 

C;H,NO: i136, i142, 
p204, p1035, p1447, 
p1448, p2172 

C;H,.NO,: a66, p200, 
p201, p1037, p1038, 
p1068, p1069, p1070 

C;H,NO;: p1071, 
p1072, p1073, p1074, 
pl075, p1076 

C;H,NO,: a761, 258, 
g59, 260 

C;H,NO;;: 263, 264 

C;H.NS: i220, i221, 
1222, i223, i224, i229, 
t167, t168, t173 

C;HoN3: h590 

C5H,0: 62991, b2992, 
b2993, c592, c868, 
c909, p375, p376, 
p377 

C 5H, oBrF: p93 


C-620 


C 5H, .BrNO: b2716 

C;H, oBr2: p117, p1157, 
p1158 

C;H, CIF: p110 

C 5H, oCINO: a354, 
a360, c106, p1036 

C;H;,CINO,: g61 

C;H, CINS: cl09 

C5H,0Cl,: 62545, 
b2546, b2547, b2548, 
b2549, p118, p119, 
p120, p121, p122, 
p123, pl24 

C5H,oF3;NO,S: m338 

C5H,ol2: p130 

C5H,0N2: c575, p1436 

C;H, N20: p1011 

C5H,.N20,2: p157, pl99, 
p203 

C;H,.N,0;3: 265, 
h610 

C5H, 9N204: c119, c128, 
g163, p135 

Cs5H,oN2S2: c187 

C;H,,O: b2480, b2481, 
b2926, c892, e429, 
e538, £215, £216, p77, 
p346, p348, p432, 
p433, p434, p1094, 
p1895 

C;H,.OS,: c182 

CH, O,: a217, a258, 
b2674, b2796, b2797, 
b2798, b2802, d204, 
e338, e560, f132, 
£133, £139, m376, 
p78', p787, p214, 
p357, p358, p359, 
p360, p361, p1316, 
p1430, p1532 

C5H, 903: a219, a448, 
a523, b2786, b2790, 
b2791, b2792, c170, 
d203, d209, p266, 
p1467, p1468, p1469, 
p1486 

C5H, O,: 289, p1424, 
p1425 

C5H, 0: a1383, al384, 
al385, al386, al387, 
127, x30 

C5H,.0,: 21394, a1395, 
al396 

C5H,0S: s350 

C.;H, , Br: b2508, b2509, 
b2510, p90, p91, p92, 
p1125 

C,H, , Cl: 62520, b2521, 
b2522, b2523, b2524, 
p99, p100, p101, 
pl135 

C;H,,CINO: a355 

C;H, ,ClO: b2881, 
b2882, e558, p318, 
p319, p320 

C5H,,Cl,N3: h591 

C5H, ,F: pl43 
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C;H,,FO: p329 

C5H, ,I: 62571, 62572, 
b2573, b2574, b2575, 
p144, p145, p146, 
pl194 

C;H,,N: p952, p2167 

C;H,,;NO: al134, 62482, 
b2803, b2927, f119, 
£195, m419, p78, 
p215, p347, p1095 

C;H,,NO,: b2170, 
b2699, c89, c92, c105, 
c117, i241, i242, i243, 
n499, n501, p15S0, 
p236, p237, p238, 
p239, p240, p241, v2, 
v3, v4 

C;H,,NO,S: m388, 
m389 

C;H,,NO;;: n486, v5 

C;H,,NO,4: p1264 

C;H,2: 62579, p84, 
pl174 

C;H,,CINO;: a756 

C5H,2CI,N: a834 

C;H,2N2: p946, p947 

C;H,2N,0: u4?2, u43, 
u44, u55, u56, u92, 
ull6 

C;H 1 2N,0, : 0231 

C;H,2N,2S: u59, ul1l7 

C;H,2N,03 : c82 

C;H,20: b2892, b2893, 
b2894, b2895, b2896, 
b2897, b2898, e458", 
e459, e460, e546, 
e557, e575, p313, 
p314, p315, p1625 

C;H,,0,: b2629, b2630, 
b2631, e243, e370, 
e391, f108, p186, 
p187, p188, p189, 
p1260, p1630, 
p1630! 

C;H,20;: d179, g78, g79, 
0235, p213, p1265 

C;H,204: p74 

C;H, 20; : a745, al391 ’ 
al392, al1393, x29 

C;H, 2S: 62647, b2648, 
p209, p210, p211, 
$291, s343, s346 

C;H,3BO;: b2613 

C;H, 3CIN,O, : 0232 

C;H,3N: a833, b2493, 
b2494, b2495, p85, 
p86, p87, pl111, 
pl175 

C,H,3NO: e244, e371, 
n470 

C 5H,3,NO,: a835, a907, 
p1250, p1261 

C;H,3,03P: m324 

C;H,,N>2: pll6 

C;H,4N,S,: c110 

C;H,,N,0,S: 0233 


C;H,,0,Si: s74? 
C.H, NO, : c306 


Cs 


C,AsF, 5: al442 

C,Br,: b786 

C,Cl,0,: b2111 

C,CI;NO,: b893 

C,Cl,: b787 

C,C1,O: c636 

C,Cl, 9: h286 

C.F: c631, c632 

CoF 19: c814 

C.F ,.: h562, h563, p418 

C.F ,3N: c662 

C.F,5N: a931 

C,;HBr,: b918 

C,HBr,O: p683 

C,HCI,0,: b2114 

C,;HCL,NO,: b895 

C,;HCI,: b919 

C,HCI,O: p684 

C,;HI,: 6921 

C,H,Br,CINO: b2083, 
b2084 

C,H,Br,NO,: b899, 
b900, b901, b902, 
b903, b904 

C>H,Br,: b929, b930 

C;H,Br,O: p689 

C;H,Br,0,: b621, b622 

C,;H,Br.N: al1173 

C,H,CIN3O;: b482, 
b483 

C,H,C1,0,: b2088, 
62089, b2090, b2091 

C,H,C1,0;: f274 

C,H,CI,NO: b2092 

C,;H,CIl,No,: b905, 
b906, b907, b908, 
b909 

C,H,Cl,: 6931, b932, 
b933 

C,H,Cl,0: p690, p691, 
p692 

C,;H,Cl,0,: b623, b625, 
b626 

C>H,C1;N: al174 


C,H,I,NO,: 6910, b911, 


b912, b913 
C,H.1,: b938, 6939, 
6940 
C,H,1,0,: b627 
C>H,N,O,: n479 
C;H,N,0;: 62150 
C;H,N,0,: p693 
C,;H,0,: 125 
C,;H;3BrCl,: b316, b318, 
b319, b320, b321 
C,H;BrN,0,: b331, 
b332, b333, b334, 
b335 
C;H,BrN,0;;: p597, 


p598, p599, p600, 
p601 

C,H;Br,NO,: b516, 
b517, bS18, b519, 
b520, b521 

C,H;Br,NO,: p629 

C,H;3Br,: b948, b949, 
b950 

C,;H;Br,0: p695, p696, 
p697, p698 

C,H;Br,0,: b629, b630 

C,H;CIN,O,: b434, 
b435, b436, b437, 
b438 

C,H3CIN,O,S: b1079 

C;H;CIN,O;: p616, 
p617 

C,H;CI10,: 62076, 
b2077, b2078 

C,H3Cl,I: b552 

C,H,CI,NO,: b554, 
b555, b556, b557, 
b558, b559 

C,H,CI,NO;;: p637 

C,H3CI1,N;: b561 

C,H,Cl,: 6952, b953, 
b954 

C,H;C1,0: p699, p700, 
p701, p702, p703, 
p704 

C,H3C1,0,: b631, b632 

C,H;C1,0,S: b1149, 
b1151 

C,H;C1,0;: b955, 
b956, b957 

C,H;C1,N: al179, 
al180 

C,;H3FN,0,: b732 

C,H31,: b968, b969, 
b970 

C,H31,0: p705, p706 

C,H3N30,: 6979, b980, 
b981, t704 

C5H3N30,S: b858 

C,;H3N;0,: p707, p708, 
p709 

C,H3N,0,: b637 

C.;H,BrCl: b312, 6313, 
b314 

C,H,BrClO: p595, p596 

C,;H,BrCloO,S: b1134, 
b1139 

C,H,BrCLN: al019, 
al020, 21021, a1022 

C,H,BrF: b341 

C,H,Brl: 6342, b343, 
b344 

C,H,BrNO: b359, b360 

C,H,BrNO,: b356, 
b357, b358 

C,H,BrNO;: p602, 
p603, p604, p605, 
p606, p607, p608, 
p609, p610, p611 

C,;H,BrN,: b366 

C,H,BrN,0,: al028, 


C-621 


al029, a1030, 21030’, 
al031, 21032, a1033 
C,H,Br,: 6512, b513, 
b514 
C,H,Br,N,0,: a1073, 
al074 
C,;H,Br,0: p627, p628 
C,H,Br,0,S: b1138 
C,H,Br,N: al181, 
al182, al184 
C,H,CIF: b449, b450 
C,H,CIFO,S: b1162 


C,H,CI: b454, b455, b456 


C,H,CINO: b475, b476, 
b477, b2073 

C,H,CINO,: b472, 
b473, b474, b2079 

C,H,CINO.S: b1080, 
b1081 

C,H,CINO,: p618, 
p619, p620, p621 

C,H,CINO,S: b1176, 
b1178, b1180 

C,H,CIN;: b480 

C,;H,CIN3;0,: a1052, 
al053 

C,H,Cl,: b535, b536, 
b537, b539 

C,H,CI,N,: 62071 

C,H,CI,N,0,: al084 

C,;H,C1,0: p630, p631, 
p632, p633, p634, 
p635 

C>;H,Cl,0,: b538, b539, 
b540, b541, b542, 
b543 

C,H,C1,0,S: b1144 

C,H,CI1,N: al 185, 
al186, al187 

C,H,FI: b780 

C,H,FNO, : 6783, b784, 
b785 

C,H,INO,: b835, b836, 
b837 

C,H,IN;: b839 

C,H,L,: b638, b639, 
b640 

C,;H,1,N,0,: al096, 
a1097, 21098, a1099, 
al100 

C,H,1,0: p639 

C,H,1,0,S: b1152 

C,H,I,N: al 188, 21189, 
al190, al191 

C,H,N;2: p2039, p2047, 
p2054 

C;H,N,0,: b590, b725, 
b726, b727, p1901, 
p1902, p1903 

C,;H,N,0;: p644, p645, 
p646, p647, p648, 
p649 

C5H,N,0,: b589 

C,H,N,0,S: b1157, 
b1158 

C.H,N,: p1882 
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C,H,4N,O,: b896, b897, 
b898 
C.H,N,0O,: al 192 
C,;H,O,: b2068', b2069 
C,H,0;S: a562 
C,H,0,: b2094, c523 
C,H,0,S: t236, t237, 
t238 
C,H,0;: f270, f272, 
{273% A27oenp2 122, 
C,H,0,: b2112 
C,H,S,: t244, t245 
C,;H;AsCl,: al425 
C,H, AsF,: al431 
C;H,AsO: al446 
C.;H,BF,: b2397 
C,H.Br: b309 
C,;H,BrN,0O,: a1034, 
al035, al1036, al1037, 
al038, al1039, a1040 
C;H;BrO: p592, p593, 
p594 
C;H;BrOS: t190 
C,H,BrO, : 6322, b323, 
b324, b325, b326 
C;H;BrO,S: b1087 
C,H,BrO,S: b1132, 
b1136 
C;H,BrS: b348 
C,H,Br,N: a1067, 
a1068, 21069, al1070, 
al071, al072 
C;H,Br,NO: p571, 
p572, p573 
C,H,Br3N,: b1013, 
h707 
C;H,Br,N: al183 
C,H,Cl: 6407, h538 
C,;H,;CIN,: b1010 
C,H;CIN,O,: a1058, 
al059, a1060, a1061, 
al062, al063, al064, 
al065 
C;H,CIN,O;: p567, 
p568, p569, p570 
C,H,;ClO: p613, p614, 
p615 
C,H,CIOS: b1083, t191 
C,H,;ClO,: b414, b415, 
b416, b417, b418, 
b419 
C,H;ClO,S: b1088, 
b1097 
C,;H,;ClO,: £250 
C,H;C1O,S: b1142 
C,H,CIS: b458, b459, 
b460, b1078 
C,;H,;Cl,N: al076, 
al077, al078, al079, 
al080 
C;H,;Cl,NO: p574, 
p575, p576, p577, 
p578 
C,H;Cl,NO,S: b1094 
C,;H,Cl,OP: b1071 
C,;H;CLP: p741 


C,H,Cl,Sb: s118 
C;H.Cl,: h545 
C,H;C1,N2: h708 
C,H;Cl,P: b1072 
C,H;Cl,: c821, c822 
C,H;Cl,: c678 
C,H;F: 6779 
C,;H,;FO,S: b1099 
C,H.F3Si: s78 
C,H;I: b828 
C,H IN,;: 6839 
C,H,1O: b838, p656, 
p657, p658 
C,;H,10,: b596, b597, 
b598, b599, b840 
C,H1,N: al091, a1092, 
al093, al1094, a1095 
C;H,;NO: a457, b894, 
p2035 
C;H;NO,: b891, p682, 
p2036, p2040, p2048 
C;H;NO,S: b856, b857 
C,;H,NO,: b615, p679, 
p680, p681, p2057, 
p2058, p2059 
C;H;NO,: b613, b614, 
p2056, p2156! 
C;H,NO,S: b1089, 
b1090 
C;H;NO,S: b1175, 
b1177, b1179 
C,;H;NO;S: b1169 
C;H5N;: b947, b2149 
C;H,N30;;: b1012 
C;H;N30,: al 113, 
alll4 
C,;H,N30,: p579 
C,H;N;O: p1884 
Cs5H;N,;O,: p1883, x24 
C,H;N;O,: h709 
C;H;NaO,S: b1103 
C,H,: b202, h308, h311, 
h312, h313 
C,H,AsBrO,: b990 
C,;H,AsClO,: b991, 
b992, b993 
C,H,AsNO,: b1004 
C,;H,AsNO.,: b1001, 
b1002, b1003 
C,;H,ASNO,: 6997, 
b998, b999, b1000 
C,;H,BBrO, : b1007 
C,H,BCIO, : b1008, 
b1009 
C,H,BrN: al1016, 
al017, al018 
C.;H,BrNO;S: b1133, 
b1135, b1137 
C.H,.Br,: c679, c680 


C.H,CIN: a1043, a1044, 


al046, 21048 
C.H,.CINO: b452, b453 

p562, p563, p564, 

p565, p566 
C,H,CINO, : p2045 
C,;H,CINO,S: b1140, 


> 


b1141, b1143 
C,H,CINO,S: b1115, 
b1116 
C,H,Cl,: h542 
C,H,Cl,N,: 6495, b496, 
b497, b498, b499, 
b500, h6S0 
C,;H,Cl,0,: 62093 
C,H,Cl,: h290 
C>H,Cl,: c681, c682, 
c683, c684, h565 
C,;H,Cl,03P: p805 
C,H,Cl,0,P: p788 
C.H,.FN: a1 132, a1133, 
al134 
C,H,FNO,S: b1161 
C,H,IN: al 136, a1137, 
al138 
C;H,;N,: b2070 
C,H,N,0: al172, 
p2037, p2041 
C,H,;N20;2: al 167, 
al168, al 169, a1170, 
b805, b2072, p2055 
CsH.N203: p580, p581, 
p582, p583, p584, 
p585 
C,;H,;N,0;S: b1128 
C5HsN,O>2: x7 
C.H,.N,O3: u132, 0133, 
ul34 
C5H,.N,O,: £288, h666, 
h667 
C;H,O: p555 
C;H,OS: p659, p660, 
p661, t189 
C,;H,O,: b569, b574, 
b577, £194, £286, h583 
C;H,O,S: a588, b1082, 
1235 
C,;H,O,Se: b1074 
C,H,O,Si: b1076 
C,;H,O;: 2456, b961, 
b963, b965, £234, 
£242, £256, £259, £260, 
262, £264, £265, £285, 
ml1, p2120 
C,;H,O;S: b1091, b1092 
C,;H,O3Se: b1075 
C,H,O,: b936, b937, 
b3083, £255, h292, 
h293, p2119 
C,H,O,S: b1165, b1166 
C,H,O,: 6789, c929, 
m134, m135, p1760, 
pl761 
C;H,O,S,: b1065 
C,H,O.S,: b1197 
C.H,S: b854 
C.H,S,: b644, b645, 
b646 
C,H,Se: p688 
C;H,AsO,: b985 
C.H,AsO,: b994, b995, 
b996 
C,H,BO,: b1006 


C-622 


C,H,BrN,: h641, h643 
C,;H-,BrO, : c733 
C,H,CIN,: b409, b410, 
b411, b412, b413 
C,H,C10: h300 
C,H,ClO,: £188, m8 
C,H,CI1,N: al045, al1047 
C,H,Cl,: h291 
C,;H,N: al002, p2019, 
p2020, p2021 
C,;H,NO: b804, p556, 
p557, p561, p1983, 
p2013, p2018, p2127, 
p2128 
C,H,NOS: t188 
C,H,NO,: b222, b223, 
m6 
C;H,NO-,S: b1093 
C,H,NO,S: b1095, 
b1108, b1110, b1112, 
b1167 
C,;H,NO,S: b1127 
C;H,NO,S,: b1064 
C,;H,NS: a1141, a1142, 
al144, b260, b261, 
b262 
C;H,N,;0: p2052 
C;H,N;0,: b507, b508, 
h690, h691, h692 
C,H,O,P: b1068 
C,H,O,P: b1070 
C,H,O,Sb: b1077 
C,H,O,P: p773 
C,H,5P: p749 
C,H,: c628, c629, h540, 
h541, h573, h574, 
p445, p446 
C,H;AsNO,: b986, 
b987, b988 
C,H,ASNO,: b989 
C;H,BrNO: p558 
C,;H,Br,0: c794 
C,H,Br,0,: b2752 
C,H,CIN: a1004 
C,H,CINO: p559 
C,H,CINS: al 143 
C,H,Cl,: h287 
C,H,Cl,0,: h384 
C,H,Cl,0;: 62755 
C,;H,C1,0,: e284, 0264 
C,H,C1,0;S: b1148, 
b1150 
C,H,Cl,O,: a57 
C.H,INO: p560 
C,H,N,: b492, b493, 
b494, h391, h314, 
h694, h695, p1898, 
p1959, p1960, p1961, 
p1962, p2022, p2023 
C,H,N,0: p622, p624, 
p625, p626 
C,H,N,0,S: b1109, 
bil11, b1113, t150 
C,H,N,0;: a1005 
C;H,N,0,S: b1146, 
b1147, b1164 
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C,HgN,O2: h382 

C,H gN,O,g: m127 

C,;H,O: c841, £206, £209, 
h277, hS77, h578 

C,H,O,: 63087, c727, 
e729, c731. e566, 
£208, h298, m371, 
p18, p1767 

C,H,O,: c595, c597, 
c598, c599, c600, 
c601, c602, £189, 
h458, 11, 12, 13, m3?, 
m39, m96 

C,H,0,S: b1092 

C,H,O,: 21458, h401, 
h402 

C,H,0,: 21455, 21456, 
al457, g57, p1297 

C,H,O;: c428, i211, 
p1299 

C,H,O,: p1298 

C,H,S: t206, t207, t208, 
t210, t211 

C,H.Br: c813 

C,H,BrO, : b3021 

C,H,BrO,: 62721, 
b2722 

C,H,Cl: h283, p50, p51, 
p52, p450, p451 

C,H,CIN,: h697 

C,H,CI1O: c790, c791, 
c792 

C,H,C1O,: b3024, 
b3025, b3029, b3030 

C,H ClO, : b2744, 
b2746 

C,H,Cl;: h567 

C,H,Cl,0;2: a617, 2618, 
a619, a624, b2859 

C,H,C1,03: p16 

C,H,Cl,: h375 

C,H,N: p2131, p2132 
p2137, p2138 

C,H NO: h299 

C;H,NOS: t144 

C,H,NO;: g221, s212 
p2063 

C,H,NO;;: al00, t739 

C,H ,NO,: 0282 

C,;H,NO,S: a1010 

C,;H,NO,: a242 

C,;H.N;: 6946, b945, 
p1507, p2097, p2098, 
p2099 

C,;H,N,30: p694 

C,H N30: h592, h593, 
h594 

C,H,.N;0;: c740, i153, 
p1762 

C,HoN,,: m150 

C,H, 0: 62447, 63077, 
c811, h278, h279, 
h280, h281, h282, 
h579, h580, h581, 
p456, p457 

C,H, oBr2: c653, c654, 
c655, c656, c657, c658 


C>H,.Br,0,: b2750, 
b2751 

C,H, oCINO: a357, 
p2163 

C,H, .CIN,0,: h599 

C,H, oCl,: h560, h561, 
c659, c660 

CH, C1,N,0: p623 

C,H, ,Cl,0,: a410 

C,H, .C1,NO: a612 

C>6H, oCl,: h377 

C.H,,>NO,P: al008 

C>5H,0N2: p1919 

C>5H,).N,0>,: c728, c730, 
e732 

C,H, .N,0,: al640 

C>5H,.N,: m395 

CH, 9N,4O04: e325 

C,H,,.O: b2450, b2451, 
c671, c785, c836, 
0879, c895, c896, 
c897, e455, e469, 
h303, h304, h546, 
p374, p440, p441, 
p46l 

C,H, .OS,: a777 

C;H,.O,: a177, b3012', 
b3013, b3017, b3036, 
c801, c880, h295, 
h296, h297, h379, 
h413, h466, h568, 
p81, p431, p1303, 
p1796 

C,H,,.0,S: b2857 

C>5H,,0,S,: e313 

C,H, .0,S,: x10 

C,H, .03: 62813, b2828, 
b2829, b2830, b3037, 
d211, h416, h476, 
0240, p304, p1310, 
p1460 

C>5H,,.O,4: a20, 2460, 
e285, g31, h380, 1166, 
m80, m100, m118, 
0266, s195, s223, 
8245, s246 

C,H,,O;: d192, 24, 
pl464 

(C,H, ,05),,: 234, d89, 
g181, 140, s112 

C,H,,.O,: a781, g2, 
g33, g34, g57, g214, 
g215, 12, m132, m133, 
Top tae t26, 27132 

C>;H,,07,: g6, g37, 256, 
g217, m141, m142 

C,H, ,O,: a780, m422, 
s5 

C,H, 0S: s292 

C,H, 0S3: t745 

C,H, , Br: c642 

C,H, ,BrN,O,: u38 

C,H, ,BrO,: a278, a280, 
b2707, b2718, h452, 
h453, h455, h456, 
p244, p245, p1365 


C,H, ,Cl: 62960, c651, 
h552, hS53, h554, 
h555, h556, h557, 
p396, p397 

C,H, , ClO: 62759, 
b2762, b2765, b2774, 
c747, c748, c749, 
e750, h432, p286, 
p290, p294 

C,H, ,ClO,: 2365, a366, 
a371, b2725, b2729, 
b2733, £164, f165, 
p1379, p1393, p1400 

C,H, ,Cl,N30,: h597, 
h598 

C,H, ,Cl,0,: a53, a54 

C.H, ,F: c676 

C,H, ,FO,: h462 

C,H, , 1: c685 

C,H, ,IN,O,: u91 

C>H,,N: a816, 62182, 
b2578, b2775, h438, 
p147, p295 

C,H, ,NO: c786, h446, 
p1028, p1578, p2170, 
p2171 

C,H, ,NO,: a65, 63019, 
c692, h412, m409, 
p1030, p1307 

C,H, ,NO,;: h393, 0279 

C,H, ,NO,: h397, 
p1506 

C,H, ,NO.: g35 

C,H, ,NS: i232, 1235, 
t176 

C>5H,,N30,: c430, t737 

C,H, ,N;: 6917 

C,H, 2: 62983, b2984, 
b2985, b2987, c591, 
637, c876, h546', 
h547, h548, h549, 
h550, p410, p411, 
p412, p413, p414, 
p415, p416, p417 

C,H, ,BrF: h329 

C,H,,BrNO: b2711, 
p246 

C,H, ,Br,: h347 

C,H, ,CIF: h338 

C,H,,CINO: a321, 
a322, a323, a343 

C,H,,CINO,: a356 

C,H, ,CIN3;03: h599 

C,H, 2Cl,: 62543, b2544, 
h348, h349, h350, 
h351, h352, h353, 
h354 

C,H, 2,Cl,0: e498, e529, 
€530, e531, e532 

C,H, ,Cl,0;: al9, a35, 
e181, f107 

C,H,,C1,S: s333, s334 

C,H, CIN: a932 

C,H, 2I,: h357 

C,H,2N2: g153, h645, 
p1650 


C-623 


C.H,.N,0,: h381, h414, 


0258 


C<H,2N,03: a757, p1335 


C,H1.N,0,:.6123, 127, 
h367, h712, h714, 
0290 

C,H,,N,0,S: 110, 111, 
WA, VHB) 

C;H,,N,0,S,: c941, 
0942, 0943, c944 

C.H,,.N,S8;3: s300 

C,H,2.N2S8,4: 4227 


— CoH, Ny: h315 


C,H,,0: b2478, b2921, 
c742, e430, e435, 
e448, e537, £210, 
h316, h517, h518, 
h571, h572, p80, 
p364, p365, p366, 
p435, p436 

C.H,,0,: a178, al79, 
al80, al81, al82, 
a215, b2669, b2758, 
b2760, b2763, b2772, 
b2809, c723, c724, 
e725, c726, d200, 
£142, £145, h427, h527, 
h729, k2, p79, p228, 
p283, p284, p285, 
p287, p288, p289, 
p291, p362, p1323, 
p1332, p1434, p1527 

C,H, ,0;: al98, a446, 
b2781, b2782, b2785, 
h463, h464, h465, 127, 
128, 129, p15, p1470, 
p1485 

C,H, ,0,: d186 

C,H, 20.: c737, c738, 
e84, f176, g30, m123, 
$158, r13, r14, r15, 
116 

C.H,,0,S: g53 

C,H, ,0,: a782, a783, 
a790, a791, f175, g3, 
238, 239, 240, g41, 
g218, g219, i4, i5, 

183, 184, i85, m138, 
m136, m137, p1881, 
827, s102, s103, s104, 
t2, t6 

C,H, 20,: 232, 241, il’, 
t4 


C,>H, 2S: c739 

C,H, S83: t750, t751 

C,H, 3Br: 62505, b2506, 
h326, h327, h328, 
p94, p95, p96, p97, 
p98 

C,H, ;BrO,: a29 

C,H, ;Cl: 62514, b2515, 
b2516, b2517, h330, 
h3ains32 pli, 
pl11*, p112, p113, 
pll4 

C,H, 3;ClO: e453, h485, 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


h486, h487, h488, 
h489 
C,H,,3Cl0,: a31, p1605, 
p1609 
C,H, 3F: h369 
C,H,3FO: h494 
C,H, 31: h370 
C.H,3N: c612, c640, 
p1002, p1003, p1004, 
p1005, p1006, p1007, 
p2164, p2165, p2166 
C,H,;NO: a80, al101, 
62655, b2761, b2764, 
e745, h317, h428, 
m414, m416, p292, 
p349 
C.H,3;NO,: a768, a779, 
©9540963c12256133; 
h445, 131, 132, 133, 
m417, n496 
C>H,3NO;S: s408 
C;H,3;NO,: g144 
C,;H,3NO;: f174, g50 
C,H,3NS,: t134 
C,H, 3N3: g7 
C;H,3N3;03: c444 
CoH, 4: 62556, b2557, 
h319, p148, p149 
C,H,,CIN: c641 
C,H,,CINO.: 251 
C>H,,FO,P: f103 
C>H,,4N,: p940, p941, 
p942, p943, p945 
C,H,,N,0: a849, a899, 
130, m410, u951, 096 
C,H, ,N,0,: 175 
C,H, ,N,0,: al 404, 
al405, h388 
C,H,,0: b2884, b2885, 
b2886, b2887, b2888, 
b2889, b2890, e450, 
e451, e452, e461, 
e462, e497, e528, 
e545, e578, e580, 
h478, h479, h480, 
h481, h482, h483, 
h484, p330, p331, 
p333, p334, p335, 
p336, p338, p339 
C>H,,OS: s392 
C,H,,40,: a21, 62626, 
e289, 6348, e368', 
h406, h407, h408, 
p192, p193 
C,H,,0,S: s357, s375 
C,H,,0;: a43, d176, 
d217, g113, h423, 
h424, h425, h426, 
p1263 
C;H,,0,: h419, t732 
C;H,,0,S: s406 
C>;H,,0.: e82, e83, r12 
C,H, 40.: a778, gl, h418, 
il, m124, m125, 
m126, s98, s99, 
s100, t3 


C,.H,,0;: g10 
C,;H,,S: h420, h421, 
h422, s312, s290, 

$332, s340 
C,;H,4S8,: d241, d262, 
e184 
C,H, ,As: al1438 
C,H, ,AsO;: al415 
C,H, ,AsO,: al414 
C,H, ;B: b2408 
C,H, ,BF,0: 0305 
C,H, ;BO,: b2388 
C,H, ,Br,N: a928 
C,H, ;CIN,O,: c310 
C,H, ;ClO,Si: s62 
C>H,,Cl,N: e200 
C,H, ,FO;Si: s75 
C,H, ;FSi: s76 
C,H, ;N: 2810, a811, 
a812, a813, a848, 
a854, 2893, a925, 
b2490, b2491, h321, 
h320, h322, p88, 
pl176 
C,H, ;NO: a836, e349, 
e358, e369 
C,H, ;NO,: a28, a814, 
a815, a895, a930, 
p317 
C,H,;NO;: 2933 
C,H, OP: p751 
C>H,,0,P: p765 
C>5H,,;03P: e315, p800 
C,H, ,O,P: p776 
C,H, ,P: p750 
C>H,;PS: p752 
C,.H, ;Sb: s120 
C,H, CIN: a926, 
b2492 
C>5H,.CINO: a965 
C,H,.CINO,: a934 
C,H, >Cl,N,O,: 176 
C,H, ,IN: a927 
CoH, .N2: e169, h344, 
h346, h655 
C.H,,OSi: s82 
C,H, Si: s81 
C,H, Cl,N,: h345 
C;H,3N3,OP: p774 
C.H,,N,: t736 
C,H,,4As3;B,;: b2400 
C;H,,B,P,: b2406 
C5H,,0,: b2627 
C,1,: b790 
C,Ng,: t706 
C,0,: c736! 


c 


C,C1,O: b1868 
C,F 14: 0677 

C5F 16: hl24 
C,HC1,O: b171 
C,HC1,O, : b1867 


C,HCI,: t496 
C,H,Cl,0: b172 
C,H,C1,0,: b1889 
C,H,BrN,0,: b1440 
C,H,Br,0,: b1901, 
b1902, b1903, b1904, 
b1905, b2109 
C,H,CIN,O,: b1519 
C,H,CIN,O,: b1596 
C,H,3C1,0: b173, b174, 
b175, b176, b177, 
b178, b1539 
C,H,;C1,0,: b1906, 
b1907, b1908, b1909, 
b1910, b1911 
C,H, Cl,: t565, t566, 
t567, t568, t569 
C,H,1,0,: b1926, 
b1927, b1928 
C,H,N,0,: b180 
C,H,N,0,: b1940, 
b1941, b1942, b1943 
C,H,BrClo: b1412, 
b1425 
C,H,BrCloO,: b1430, 
b1431, b1432, b1433, 
b1434, b1435 
C,H,BrN: 61415, b1421, 
b1428 
C,H,BrNO: i135 
C,H,BrNO,: 61449, 
b1450, b1451, b1452, 
b1453, b1454, b1455, 
b1456, b1457 
C,H,BrNS: i219 
C,H,Br,0,: b1530, 
b1531, b1532, b1533, 
b1534, b2086 
C,H,Br,0,: b1536 
C,H,Br,NO,: b1394 
C,H,Br,: t573 
C,H,Br,0: b865, t530, 
t531, t532 
C,H,CIN: b1471, 
b1479, b1486 
C,H,CINO: b2152, 
1137, 1138, i139 
C,H,CINO;: b1848, 
b1857 
C,H,CINO,: b1514, 
b1515, b1516, b1517, 
b1518, b1520 
C,H,CINS: b2125, i225, 
t169 
C,H,C1,0: b80, b81, 
b82, b83, b84, b85, 
b1468, b1476, b1483 
C,H,C1,0,: b86, b87, 
b88, b90, b91, b1537, 
b1538, b1540, b1541, 
b1542, b1544 
C,H,C1,0,: b1545, 
b1546 
C,H,C1,0,S: b1885 
C,H,Cl,: t574, t575, 
t576, t577, t578, 


C-624 


t579, t580, t581, 
t582, t583 
C,H,C1,0: b866, b867, 
b868, t533, t534, 
t535 
C,H,FN: b1631 
C,H,F,NO,: t561, t564 
C,H,INO,: b1752, 
b1753, b1754, b1755, 
b1756 
C,H,I1,0;: b1559, 
b1561 
C,H,N,0,: b1843, 
b1852, b1861 
C,H,N,0,S,: 62138 
C,H,N,0,: b1529, 1146, 
i147, i148 
C,H,N,0,: b112, b113 
C,H,N,0,: b1589, 
b1590, b1591, b1592, 
b1593 
C,H,N,0O,: b1606, 
b1607, b1608 
C,H,N,0;;: b1839, 
b1847 
C,H,0,: b570 
C,H,0,S: b1880 
C,H,0,: c260 
C,H,0,: m145 
C,H.BrO: b54, b56, 
b57, b1266 
C,H.BrO,: b59, b60, 
b61, b62, b63, b64, 
b65, b1410, b1417, 
b1423, b2074, b2075, 
c622 
C,H,BrO,: 61441, 
b1442, b1443, b1444, 
b1445, b1446, b1447, 
b1448 
C,H,BrO,: b1436, 
b1437, b1438, b1439 
C,H.Br,NO,: t436 
C,H.Br;,: t591, t592, 
t593, t594, t595, 
t596, t597 
C,H,Br,0: b869, b870, 
b871, b872, b873 
C,H, CIF, : t395 
C,H;CIN,: 142, i43 
C,H,CIO: b67, b68, 
b69, b1268 
C,H,CIO,: b70, b71, 
b72, b73, b74, b75, 
b76, b77, b1465, 
b1473, b1480, b1660, 
b1684, b2080, b2081, 
b2082 
C,H,Cl1O,: b1489, 
b1490, b1491, b1492, 
b1493, b1496, b1497, 
b1498, b1499 
C,H,C10,S: b1163 
C,H,ClO,S: b1884, 
b1888 
C,H.Cl,F: t447 
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C,H,CLN: 21083 
C,H,C1,NO,: b89, 
b1343, b1344, b1345, 
b1346, b1347, b1348, 
1454, t455 
C,H,C1,NO,S: b1547, 
b1548 
C,H,Cl,: t598, t599, 
1600, t601, t602, t603, 
1604, t605, 606, t607, 
1608 
C,H,C1,0: a709, b813, 
b814, b815, b874, 
b875, b876, b877 
C,H.FO: b1274 
C,H,FO,: b1628, 
b1629, b1630 
C,H.F;: t609 
C,H.IO: b1281 
C,H.IO,: b1746, b1748, 
b1750 
C,H,I0,: b1700, b1701, 
b1702, b1703, b1704, 
b1705, b1706, b1707, 
b1757, b1758, b1759 
C,H.I,NO,: b1349, 
b1351, b1353 
C,HI,: t615, 616, 
t617, t618, 619, t620 
C,H.1,0: b878 
C,H.N: b1291 
C,H.NO: a1247, 844, 
b1676, b1687, b1694, 
b2151, i79, i149 
C,H.NOS: 62129, 
b2159 
C,H.NO;: b162, b165, 
b168, b1863, b1864, 
b1865 
C,H,NO,S: b1881, 36 
C;H,NO,: b141, b142, 
b144, b146, b148, 
b149, b1836, b1844, 
b1853, p2064, p2065, 
p2066, p2067, p2068, 
p2069 
C,H.NO,: b1731, 
b1732, b1733, b1734, 
b1736, b1737, b1738, 
b1739, b1740 
C,H.NS: b2116, i236, 
t180 
C,H.NS,: b2132 
C,HN;: b1011 
C,H.N,0: b1263 
C,H;N,0,: b1217, i44, 
i45, i46, 147 
C,H.N,0,: 621, t622, 
(623 
C,H5N,0,: b879, b880, 
b881, b882, t536, t537 
C,H,N;O,: al165 
C,H,BrCl: t361, t362, 
1363, t364 
C,H,BrNO: b1411, 
b1418, b1424 


C,H,BrNO,: t376, t377, 
t378, t379, t380, t381, 
t382, t383, t384, t385, 
t386, t387, t388 

C,H,Br,: t427, t428, 
t429, t430, t431, t432 

C,H,.Br,0: t433, t434, 
t435 

C,H,CINO: b1466, 
b1474, b1481 

C,H,CINO,: b78, t410, 
t411, t412, t413, t414, 
t415, t416, t417, t418, 
t419 

C,H,CINO,: 6464, b465, 
t408 

C,H, Cl,: t437, t438, 
t439, t440, t441, t442, 
t443, t444, t445, t446 

C,H,C1,0O: b553, t448, 
t449, t450, t451, t452, 
t453 

C,H,.F,: t459 

C,H,F3N: t355 

C,H,INO,: b1365, 
b1366 

C,H;N,: b1206, b1320, 
b1328, b1339, c579, 
i41 

C,H,;N,0: b1208, i48, 
129 

C,H,N,0;: b1837, 
b1845, b1854 

C,H,.N,0,: b143, b145, 
b147, b150, b1384, 
b1385, b1386, b1387, 
b1388, b1389, b1390, 
b1391, b1392, b1393, 
p1904, t479, t480, 
t481, t482, t483 

C,H,N,0;: b734, b735, 
6736, b737, b738, 
b739, t484, t484!, 
t485 

C,H,N_S: b1210, 62117, 
b2118, t165 

C,H,N,S,: 62120, 
b2121 

C,H,;N,0,: t560 

C,H,;N,0,: f110 

C,H,O: b35, c620 

C,H,OS: b1891 

C,H,OS,: b1699 

C,H,O,: b122, b125, 
b128, b1239, b2108, 
e623, p1711 

C,H,0O.S: b1762 

C,H,0;: b95, b97, b98, 
b1649, b1681, b1688, 
b1870, b2104, b2106, 
p1784, p1785 

C,H,O,: 61549, b1550, 
b1551, b1552, b1553, 
b1554, p20 

C,H,O,;: 61912, b1915, 
b1916, b1919 


C,H,O-;S: b1877, b1882, 
b1886 
C,H,0,: b1890 
C,H,0,S: b1741, b1742, 
b1743, b1744, b1745 
C,H, AsO: al 447, al448 
C,H,AsO,: al 444 
C,H, BF,: b2398 
C,H,Br: t357, t358, 
t359, t360 
C,H,BrN,O: u39, u40, 
u41 
C,H,BrN,O,: t301 
C,H,BrO: b349, b350, 
b351, t366, t367, 
t368, t369, t370, t371, 
t372, t373, t374, t375 
C,H-,BrO,: t365 
C,H,BrO,S: t644 
C,H,BrO,: 246 
C,H,Br,NO: b218 
C,H,Cl: t391, 392, 
t393, t394 
C,H,CIN,O: u48 
C,H,CIN,S: uS0, u51 
C,H,ClO: b461, b462, 
b463, t397, t398, 
t399, t400, t401, t402, 
t403, t404, t405, t406, 
t407 
C,H,CIOS: t634 
C,H,CIO,S: t639, t645, 
t665 
C,H,Cl10,S: b1173, 
b1174 
C,H,CI,NO;S: t654 
C,H,F: t492, t493, t494, 
t495 
C,H,FO: b781, b782 
C,H I: t538, t539, t540, 
t541 
C,H,IO: b830, b831, 
b832 
C,H.N: p1997, p1998 
C,H,NO: b42, b43, b48, 
b50, b52, b1244, c621, 
£125, p1944, p1945, 
t557, t558, t559 
C,H,NO,: b124, b127, 
b1237, b1314, b1323, 
b1329, b1652, b1682, 
b1689, p2046, p2053, 
p2062, t528, t529, t553, 
t554, t555, t556 
C,H,NO,: b96, b99, 
b861, b&862, b&863, 
b1238, b1355, b1356, 
b1357, b1358, b1359, 
b1361, b1362, b1364, 
b2105, t514, t515, 
t516, t517, t518, t519, 
t520, t521, t522, t523, 
t524, t525, t526, t527 


C,H,NO,: b1920, p666, 
p667, p668, p669, 


p670, p671, p672, 
p673, p674 
C,H,NO,S: b1878, 
b1879, b1883, b1887 
C,H,NO;S: t686, t687 
C,H,N;: b1207, t356, 
t587, t588, t589, t590 
C,H,N,0,: b1841, 
b1850, b1859 
C,H,N30,: t309 
C,H,O;P: b1873 
C,Hg: 62180, c619, h87, 
h88, h89, t275 
C,H,BrN: t291, t292, 
293, t294, t295, t296, 
t297, t298, t299, t300 
C,H, CIN: t302, t303, 
t304, t305, t306, t307, 
t308 
C,H,CINO: al1056, 
al057 
C,H,CINO,: a351 
CHIN: t327, t328, 
t329, t330, t331, t332, 
t333, t334 
C,H,N,: al485, b38, 
b1255 
C,H,N,0: a1163, al164, 
b49, b51, b53, b1261, 
b1276, b1315, b1324, 
b1330, p1946, ul10 
C,H;N,0,: a1160, 
al161, al162, b1524, 
b1525, b1526, b1527, 
b1528, b1642, b1644, 
b1645, b1664, t344, 
t345, t346, t347, t348, 
t349, t350, t351, 
t352, t353, t354 
C,H,N,0;: al 149, 
al150, al151, a1152, 
al153, al154, al155, 
al156, b263, b264, 
p677, t320, t321, 
t322, t323, t324, t325, 
t326, t506, t507 
C,H,N.S: u112, ul12! 
C,H,N,0O,: t130, t131 
C,H,N,0,: 2197 
C,H,O: b859, t497, 
t498, t499, t500 
C,H,OS: b855 
C,H,0,: b609, b610, 
p662, p664, p665, 
p1683, p2116, p2117, 
t460, t461', t462, 
t463, t464, t465, t467, 
t468 
C,H;0,S: t234, t632, 
t633 
C,H;0;: a205, b606, 
b607, b608, £228, 
£252, £258, f261, 
p1451, t611', t614 
C,H,;0,S: b1101, t640, 
t649, t652 
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gS: b890, t543, 
t544, t545, t546 
7H,S,: t470 
C,H,AsN,0,: b1005 
C,H,AsO,: t624, t625, 
t626, t627 
C,H,.BO,: t628, t629, 
t630, t631 
C,H,Cl: h575 
C,H,CIN,: b1256 
C,H,CIN,O,: b1643 
C,H.N: al157, p1987, 
p1988, p1989, p1990, 
p1991, p1992, p1999, 
p2000, p2001, t281, 
t283, t286 
C,H,NO: al145, al 146, 
al 147, c704, p675, 
p2010, t310, t311, 
t312, t313, t314, t315, 
t316, t317, t318, t319, 
t502, t503, t504, t505 
C,H,NO,S: t152, t635, 
t641, t650, t653 
C,H,NO;S: t676, t678, 
t679, t680, t681 
C,H,NO,: s206 
C,H,NO;: a765 
C,H,NS: al166 
C,H.N30: s45, s46 
C,H,.N,0,: b1899, 
b1900 . 
C,H.N;0;S,: u29 
C,H.N30,S: b1181, u28 
C,H.N;S: s47, s48, s49 
C,H, 9: c630, h213, p444 
C,H, oBrN: p2087 
C,H, .Br,0,: m68 
C,H, oCIN: al 158, t282, 
t285, t287, t289 
C,H, CINO: al1148 
C,H, CINO;: t153 
C,H, CIN3;: p2106 
C,H, ,Cl,0,: h133 
C,H, oN2: 6265, b506, 
c573, h136, h635, 
h685, h686, h703, 
h704, h705, p1993, 
p1994, t420, t421, 
t422, t423, t424, t425 


C,H,O 
C,H,0,: 436 
C,H 

Cc 


C,H,.N,0: b502, b503 
C,H,,.N,OS: ul2 
C,H,,.N,0.S: t677, t682 
C,H, .N,S,: p138 
C,H, )N,0: c138 
C,H,.N,0,S: 8277, s278 
C,H, ,.O: c824, c825, 
c847, c848, £219, h85 
C,H, .O0,: c615, 826, 
0827, e542, f211, h302 
C,H,,O;: 62820, h143 
C,H, 90,4: c883, c884, 
c885, c886, c887, 


c888, c889, c890, 
£192, m15, p261, 
p1758', s250, s257, 
t44 

C,7H,,O0;: h138, m105 

C,H,.0,: m348 

C,H, 0: 228 

C,H, )S: t228 

C,H, , Br: h219, h220 

C,H, ,BrO,: m54 

C,H, , Cl: h221, h222, 
h223, h224, h225, 
h285, p49, p449 

C,H, ,ClO: c699 

C,H, ,ClO,: f155 

C,H, ,ClO,;: b2742 

C,H, ,ClO,: m60, p1255 

C,H, ,Cl,0,: 2628, 2629, 
a631 

C,H, ,N: p2139, p2141, 
p2147 

C,H,,NO: c705 

C,H, ,NO,: a1400 

C,H, ,NO;: s210 

C,H, ,NO,: g62, m107 

C,H, ,NO-S: t686 

C,H, ,NS: i226 

C,H, ,N;: t586 

C,H, ,: b2181, c627, 
c691, c817, c818, 
c819, c820, h81, h82, 
h83, h216, h217, 
h218, h584, h585, 
h586, p452, p453, 
p454 

C,H, ,CINO,: a362 

C,H, ,CIN,: t426 

C,H,,C1,0;: c163 

C,H, 2,0: c617, c697, 
c803, c804, c805, 
c806, c807, c808, 
c837, c838, c839, 
c840, c869, h84, 
h211, h229, h588, 
h589, p460 

C,H, ,0,: 62652, b3042, 
c698, £134, h141, 
p205, p206, p1519, 
p1770, p1774, p1798, 
p1801, p1829 

C,H, ,0;: a260, b2778, 
b2812, b2831, c706, 
h165, p298; 
p1581 

C,H, ,0,: h132, h395, 
h398, h399, h400, 
m23, m55, m70, m93, 
pl6l, p166, p167, 
p1236, p1245, s107, 
$224 

C,H, ,0.: 274, m89 

C,H,,0,: c706!, 
c7067, m106 

C,H, 3Br: c613, c643, 
c644, c645, c646 

C,H, 3BrN,0,: u37 


C,H, ,BrO: e468 
C,H, ;3BrO,: 62717, 
h160, h161, p243, 
p1356 
C,H, Cl: h202, h203, 
h204, h205, p394 
C,H, ;ClO: b2863, h148, 
h187, h470, h473, 
h475, p259, p263 
C,H, ClO, : 62738, 
b2741, p250, p252, 
p255, p258, p1375, 
p1378, p1386, p1389 
C,H, 3FO,: h162 
C,H, 310,: hl64 
C,H,3N: h154, q279 
C,H,;NO: h447, h448, 
p953, q280 
C,H,3NO,: p1032, s110 
C,H,3;NO,: 62172, 
p1077 
C,H,3;NO,: m42 
C,H,,4: 62988, b3001, 
c611, c688, c874, 
h197, h198. h199, 
h200, h201, p400, 
p401, p402, p403, 
p404, p405, p406, 
p407, p408, p409 
C,H,,BrF: h97 
C,H,,BrNO: 62712 
C,H, ,CIF: h106 
C,H,,CINO: a358, a359 
C,H,,Cl,: hl11, hl12, 
h113, h114, p125, 
p126, p127, p128 
C,H,,N,: a763 
C,H,,N,0,: p949, 
p1150 
C,H,,4N,0,: c102, c118, 
m36 
C,H,,N,0,S,: d271 
C,H,,0: c616, c758, 
e759, c760, c76l, 
c762, c763, c764, 
c765, c766, e355, 
€449, e467, £2191, 
h90, h184, h185, 
h186, h209, h529, 
h530, h533, h534, 
m362, p355 
C,H,,0,: al94, a222, 
a223, a226, a228, 
a253, a253', a2532, 
a253°, a253*, b2673, 
b2686, b2776, b2800, 
b2806!, £137, h144, 
h436, h467, h468, 
h469, h471, h472, 
h474, p222, p262, 
p264, p1312, p1313, 
p1322, p1433, p1531, 
p1537, p1708 
C,H, 4,03: cl72, c173, 
c176, p1465, p1466 
C,H, 40,4: c937, 290 


C-626 


C,H,4,0,;: cl65, d182 

C,H,,0,: 254, g55 

C,H,,0,: g29, m128, 
m129 

C,H, ;Br: h96 

C,H, ;Cl: b2528, h98, 
h99, h100, h101, 
h339, h340, h341, 
h342, p102, p103, 
p104, p105, p107, 
pl08 

C,H, ClO: e555, h173 

C,H,,;ClO,: p1089 

C,H, .F: h123 

C,H, ;FO: h176 

C,H, <1: h125 

C,H, ;N: c689, h551, 
p969, p970, p971, 
p972, p973, p974, 
p975, p976, p977, 
p978, p982, p983, 
p984, p985, p986, 
p987, p988 

C,H,;NO: h91, h145, 
h532, p216, p991, 
p992, p993, p994, 
p995, p1305, p1678 


C,H,;NO,: c116, cl21, 
h159, m418, n495 

C,H,;NO,: g52 

C,H,,: 62611, h93, 
h371, h372, h373, 
h374, p131, p132, 
p133, p134, p140 

C,H, ,BrNO,: c307 

C,H,,CINO,: c308 

C,H,,N,0: m411 

C,H,,N.S: u76, u77, u78 

C,H,,O: 62911, e454, 
e454', e458, e462, 
e554, e576, h166, 
h167, h168, h169, 
h170, h171, h496, 
h497, h498, h499, 
h500, h501, hS02, 
h503, h504, h505, 
h506, p321, p322, 
p323, p324, p325, 
p327 

C,H, ,O,: fl11, h139, 
p190, p191, p1084, 
p1258, p1270, p1601, 
pl651 

C,H,,0;: 0238 

C,H,,O,: d178, 269 

C,H,,0,S,: p1168 

C,H, ,0,: p478 

C,H,,O.: m129 

C,H, ,.S: h142 

C,H, 683: 0245 

C,H,7N: a857, h94, 
h95, h323 

C,H,,NO: e552, p1622, 
q280 

C,H, ,NO,: a898, p1259 
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C,H,,N,0: p1594, 
p1597 
C,H,,0;Si: s77' 


Cs 


C,Br,0,: p892 © 
C,Br,S,: b2382 
C,C1,03: p894 
C,H,Br,O,: b1062, 
b1063, p891 
C,H,Cl,0,: p893 
C,H,N,O: h654 
C,H,;C1O,: b1543, p868, 
p870 
C,H3;NO,;: p884 
C,H,CINO: i103 
C,H,CI,N,: q268 
C,H,CI1,0,: b1018, 
b1027, p818 
C,H,C1,0;: p871', 
p873, p875, p877 
C,H,Cl,0,: 61048, 
b1049, p871, p872, 
p874, p876 
C,H,N,: b1021, b1030, 
p826 
C,H,N,0,: p878 
C,H,N,0,: 1109, p888 
CsH,N,0O,: q12 
C,H,0,S: b2148 
C,H,O;: p813 
C,H,BrO,: b1043, 
b1044, p865, p866 
C,H,Br,0,: 2609 
C,H;CIN,: q267 
C,H,CIN,O;: a431 
C,H;ClO3: b1820 
C,H; ClO,: b1045, 
b1046, b1047, p&867, 
p869 
C,H,;Cl,03: a635, 2636 
C,H;NO: a560, b1635, 
b1637 
C,H;NO,: b1022, 
b1032, b2161, i102, 
p830, p856 
C,H;NO,;: i110 
C,H;NO,: p879, p880, 
p900 
C,H;NO,: a556 
C3,H;NO,: b1058, b1061, 
p883, p887, p2082, 
p2083, p2084, p2085, 
p2086 
C,H,: b778 
C,H,BrClO: 2656, 2657, 
a658 
C,H,BrN: a292, a296, 
a299 
C,H,Br,O: a668 
C,H,Br,0,: b2085 
C,H,Br,: b293, b294, 
b295, b721, b722 
C,H,CIN: a394, b1512, 
b1513 


C,H,CINO,: 2666 
C,H,CINO,: b1522, 
b1523 
C,H,CINS: b2126 
C,H,CIN30;: a347 
C,H,C1,O: a669, 2670, 
a671, a672 
C,H,C1,0;: a418 
C,H,CI,NO: a341, a614 
C3H,F3;NO: a638 
C,H,1,0;;: b101 
C3H;N,: q7, q265 
C,H,N,O: a561, i6, 
p810, p851, q8, q273, 
q274 
C,H,N,0,: a548, a550, 
a552, a554, b1823, 
b1824, b1825, b1826, 
b1827, b1828, b1829, 
b1830, b1831, b1832, 
i697, 1104, 1105, p829, 
qll, q13, q269 
C,H,N,0,: al95, a196, 
a430, 2433, b1601 
C,H,N,0O-,: 2428, a429 
Cz,H,N,Og: a786 
C,H,O: b1231, e564 
C,H,OS: b2146, b2147, 
jill 
C,H,O,: b1014, b1015, 
e525, £188, p808, 
p897 
C,H,O,S: j13 
C,H,O;: a558, b160, 
b1633, b1634, b1636 
C,H,O,: b1016, b1024, 
b1638, b1639, b1640, 
b1641, b1819, p812 
C,H,O;: b1053, b1054, 
b1055, p881, p882, 
p882!, 
C,;H,O,: b1050 
C,H;,S: 62145 
C,H,S,: 62381 
C,H,Br: s160. s16é] 
s162, s163, s164 
C,H-BrO: a653, 2654, 
a655 
C,H,BrO,: a283, a295, 
a297, b1414, b1420, 
b1427 
C,H,BrO,: a293, a294, 
a300, b66 
C,H-,Br,0: b694, b695 
C,H,Cl: s165, s166, 
$167, 5168, s169 
C,H,CIN,O,: a83, a84, 
a85, a86, a87 
C,H,CIO: a579, 2661, 
a662, 2663, a664, 
b1787, b1795, b1803 
C,H,CI1O,: a376, 2390, 
a391, a392, a393, 
a395, a396, a570, 
b1470, b1478, b1485, 
b1503, b1504, b1505, 


b1506, b1507, b1508, 
b1509, b1510, b1511, 
b1720, b1721, b1765, 
b1771, b1778, £150 
C,H,C1O,S: s181 
C,H,CIO,: a387, a388, 
a389, a397, b79, 
b1495, b1501, b1502 
C;H,Cl1,0: b696, b697, 
b698, b699, b700 


C,H,F: s170, s171, s172 
C,H,IO,: b1747, b1749, 


b1751 

C,H,10,: 2466, b131, 
b132 

C,H,N: a583, b1790, 
b1798, b1806, c483, 
165, t542 

C,H,NO: a486, a487, 
a488, 2498, a500, 
a502, 2573, b1221, 
b1768, b1781, b2160, 
169, 1150, 1151, i152, 
0299 

C,H,NO,: a47, 0302, 
s179, s180 

C,H,NO;;: a706, a707, 
a708, b161, b1031, 
b1632, i101, 0280, 
p849, p2060, p2061 

C,H,NO,: a243, a244, 
a245, a549, a551, 
a553, b156, b1034, 
b1036, b1038, b1040, 
b1842, b1851, b1860, 
£143, p860, p2076 

C,H,NO;;: 2490, a547 

C3H,NS: b2139, i217, 
t166, t182 


C,H.NS, : b2134, b2135, 


b2136, b2137, b2140, 
b2144 

C,H,N;: q266 

C,H,N,0: u130 

C,H,N,;0,: 160, p862 

C,H,N,0;: al05, a106, 
al07, al08, a109, 
all0 

C,H,N,;0,: b723, b724 

C,Hy: c860, s159 

C,H,BrNO: a76, a77, 
a78, a79 

C,H,Br,: 6281, 6282, 
b283, b515 

C,H,CINO: a88, a89, 
a90, a91, a650, a651, 
c125 

C,H,CINO,S: b1105, 
b1107 

C,H,Cl,: 6287, b288, 
b289, b551, h582 

C,H,Cl,O: b544, b545, 
b546, b547, bS48, 
b549, b550 

C,H,INO: al133 

C,H,N.: a268, a269, 


C-627 


a271, b1211, b1212, 
b1213, b1214, b1368, 
b1370, b1372, b1373, 
b1375, b1376, b1378, 
b1380, b1382, c572, 
g171 

C,H,N,OS: u31 

C,H,N,0,: 246, b1016', 
b1025, p814, r30, u30 

C,H,N,03: a159, al60, 
al6l 

C,H,N,O,: b663, b664, 
b665, b666, b667, 
b668, b669, b670, 
g165 

C,H,N,0,: b728, 6729, 
b730, b731 

C,H,N,O,: b650 

C,H,N_S: b2122, b2123, 
b2124, b2143 

C,H,N,0O,S,: s284 

Cz,HgN,O,: a23, a24 

C,H,N;O,: m423 

C,H,O: a48, a645, b157, 
b158, b159, b745, 
e524, e242, e540, 
$173, s174 

C,H,O,: a255, a574, 
a685, 2687, a688, 
a689, b152, b153, 
b154, b1286, b1785, 
b1792, b1800, b2098, 
b2099, b3057, c625, 
c626, f131 

C,H,0,S: a519 

C,H,O;: a45, a213, 
a470, a471, a472, 
a473, a495, a499, 
a501, a567, a673, 
a674, a675, a676, 
a677, b100, b133, 
b134, b135, b136, 
b137, b138, b139, 
b573, b1671, b1686, 
b1693, b1719, b1721, 
b1722, b1723, b1724, 
b1725, b1726, b1727, 
b1728, b1729, b1730, 
b1763, b1770, b1775, 
c830, c831, c832, 
c833, c834, £223, 
p1547, p1789, t513 

C,H,O,: 2421, 2492, 
a494, a710, a711, 
b1555, b1713, b1714, 
b2097, b2101, c633, 
c634, c635, h569, 
p1453 

C,H,0,: b1914, b1918, 
b1924, b2096, f271, 
£273, £275 

C,H,O-,: t12 

C,H.Br: 6327, b328, 
b329, b330, b338', 
b339, b340, b353, 
b354, b355 
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C,H,BrO: b336, b337, 
b338, e556 

C,H.Br,NO: b217 

C,H,Cl: b420, b421, 
b422, b423, b443, 
b444, b445, b446, 
b447, b468, b469, 
b470 

C,H,CIN,: b1383 

C,H,CIN,O,: al051 

C,H,ClO: b424, b425, 
b426, b427, b428, 
b429, b430, b431, 
b432, b433, b439, 
b440, b441, b442, 
e351, e445, t409 

C,H,ClO,S: b1153, 
b1155, b1156 

C,H,CIS: b448 

C,H,Cl,NO: al081, 
al082 

C,H,CL,P: p738, p739, 
p740 

C,H,FO: b748, b749, 
b750 

C,HoI: b701, b702, 
b703, b704, b705, 
b706, b762, b763, 
b833, b834 

C,H,IO: b751, 6752, 
b829 

C,H.IO,: b651 

C,H,N: a807, b40, 175, 
p1947 

C,H NO: al64, a575, 
a646, a647, a648, 
a649, a1135, b1786, 
b1793, b1801, £126, 
£127, f128 

C,H NOS: a517 

C,H,NO,: a1 28, a129, 
al30, a267, a270, 
a477, 2496, a568, 
b155, b713, b714, 
b715, b716, b717, 
b718, b773, b774, 
b775, b1319, b1327, 
b1338, b1367, b1369, 
b1371, b1374, b1377, 
b1379, b1381, b1764, 
b1776, b1809, b1812, 
b1814, c87, g167, 
p2038, p2043, p2044, 
p2050, p2051 

C,H,NO;;: b685, b686, 
b687, b688, b689, 
b690, b691, b692, 
b693, b755, b757, 
b765, b1360, b1363, 
g1S9 

C,H,NO,S: b1085, 
b1086 

C,H ,NO,: a1006, b653, 
b654, b655, b656, 
b657, b658 

C,H.NS: a594 


C,H.N,: a770 

C,H, : b660, b661, 
b662, b758, h310, 
0106, 0107, 0108, 
0203 

C,H, BrN: 21025, 
al026, al027 

C,H, CIN: al1050, 
al055 

C,H, oCINO: a1054 

C,H, oCINO,: p2089 

C,H, .CI,NO: a314, 
a315 

C,H, .N2: a26, a1484, 
q278 

C,H,,.N,0: a70, a71, 
a73, 2906, al012, 
alll1, al131, g168, 
h633, u32, ul25, 
ul26, ul27 

C,H, .N,0,: 2497, 
al108, al109, a1110, 
b233, b234, b235, 
b236, b237, b238, 
b239, b240, b241, 
b242, b243, b244, 
b245, 094 

C,H, .N,0;;: a1120, 
al121, al122, a1123, 
al124, al125, al126, 
al127, p2090 

C,H,,)N,0,S: b1104, 
b1106, b1114, t657 

C,H,)N,0,: m397, 

C,H, .N_S: u33, u99, 
ul21, ul22, u123 

C,H, .N,0,: b1876, 
c8 

C,H, .O: b675, b676, 
b678, b679, b680, 
b682, b746, b759, 
b760, b761, b2185, 
e386, 387, e388, 
€389, e444, m378, 
m379, m380, t547, 
t548, t549 

C,H, .OS: b753, 
b754 

CgH,.0,: b302, b303, 
b304, b580, b581, 
b582, b583, b584, 
b585, bS86, b587, 
b588, b594, b647, 
b648, b649, b792, 
b2194, e309, e385, 
p650, p651, p652, 
t508, t509, t511 

CsH,.0,S: b1084 

C,H, ,.03: b3011, c741, 
£233, £240, £257, £263, 
p640, p641, p642, 
p1318, p1794, t469 

C3H,.0,S: b1098, 
b1154, t671 

C,H, 90,: b3082, c829, 
h294, 0256, p26 


CH, O04: 62641, b2642, 


p477 

C,H, 0S: 6777, e332 

C,H, ,AsN,O,: g137, 
gl38 

C,H, ,BrN,O,: cll 

C,H, ,CIN,: 6300, 
b304! 

C,H, ,CIN,O: a72 

C,H, ,CIN,O,: c1l2 

C,H, ,ClO,: £187, m7 

C,H, , CIS: t199 

C,H, ,C1,0,: u138 

C,H, ,1,N,0,: cl3 

C,H, ,N: a399, a401, 
all05, al128, b224, 
b225, b226, b227, 
b228, b229, b245', 
b245?, b245%, b246, 
b247, b248, b248', 
p2002, p2003, p2004, 
p2005, p2006, p2016, 
p2017, p2027, p2028, 
p2031, p2032, p2033, 
p2034, t550, t551, 
t552 

C,H, ,NO: a1107, 
al116, al117, al118, 
b251, 6252, e341, 
e344, e345, e390, 
m350, m351, m352, 
p643, p653, p654, 
p655, p2011, p2012, 
p2014, p2015, t335, 
t336, t337, t338, 
t339, t340, t341, 
t342, t343, t512, 
t781 

CsH, ,NO,: a1101, 
al102, al1103, al1104 

C,H, ,NO,S: m334, 
t642, t656 

C,H, ,NO,: n568, v26 

C,H, ,NO,S: b1117, 
b1118, b1119, b1120, 
b1121, b1122, b1123, 
b1124, b1125, b1126, 
b1159, b1160, t39 

C,H, ,NO,: g178 

C,H, ,N30: s51 

C,H, ,N,O,: m423 


C,H, 2: c670, c815, c816, 


0854, c922, h543, 
0204, 0219 
C,H,,CIN: al 106, 
al129, b249 
C,H,,CINO: a333 
C,H,,CINO,: b250 
C3H,,CINO,: v27 
C,H, ,Cl,O,: s240, s241 
CzH,,Cl;N,O,: a632 
C,H,,N,: 6230, b231, 
b232, h659, h660, 
h661, h662, h663, 
h675, h676, h687, 
h687', p1995, 5269 


C-628 


C,H,,N,0: b504, b505 


C3H,,N,0,: b501 
C,H,,N,0,: b14, g136 
C,H,,N,0.S: al013 
C,H,,N,0;S: cl7 
C,H, ,0: b2196, c673, 
e755, c800, c812, 
c842, c843, c844, 
c845, £200 
C,H, ,0,: c672, c734, 
e735, c787, h301 
C,H, 20,3: c882 
C,H, ,0,: b2688, c707, 
c708, c709, c710, 
e713, c714, c715, 
e716, c719, c720, 
h459, m3!, t45 
C,H, 205: s258 
C,H, Cl: 099, 0225 
C,H,3N: p2130, p2133, 
p2134, p2149 
C,H,,NO: t768 
C,H,3,NO,: al401, 
q281, rl0, s26 
C,H,3,NO,: t765, t766, 
t767 
C,H,3,;NO,: m83 
C,H, 4: 62190, b2191, 
b2192, b2193, c861, 
c862, h288, h289, 
0221, 0222, 0223, 
0224, p455 
C,H,,BrNO,: al402 
C,H,,CINO,: a1403 
C,H,,Cl,: h582 
C,H,,Cl,N,0,: p2091 
C,H,,Cl,NO: a316 
C,H,,N,0,: f185 
C,H,4N,: p1529 
C,H,,0: c638, c797, 
e798, c857, h212, 
0229 
C,H,,0,: al89, 2400, 
e701, c743, h587, 
0141, 0149, 0152, 
0154, 0155, 0184, 
p1795, p1797 
C,H,,0,S,: 149 


C3H,40;: 62657, b2766, 


b2777, 62826, p303, 
p305, p1333, p1522 
C,H,,0,: e296, h390, 
h394, m99, 0143, 
0269, 0273, p169, 
p170, p171, p172, 
$193, s268 
C,H,,0,: d169 


CsH,40¢: 8243, t16, t17, 


t18, t19 

C,H, ;BrO,: b2935, 
h454, 0181, p247, 
p1359 

C,H, ,Cl: h206, h558, 
559, 0215, 0216, 
0217, 0218, p395 

C,H, ,ClO: 0165 
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C,H, ;ClO,: p1391 

C,H, 5FO,: 0182 

C,H, .N: c468, c469, 
c470, c471, c472, 
c473, c474, c475, 
c476, c478, c479, 
c480, 0172, p954, 
p1016, p1017, p1018, 
p1045, p1046, p1864, 
t760 

C,H, ;NO: b2789, c795, 
h743, i175, p271, 
p880, t764 

C;H,;NO,: 0151, p1031, 
p1033 

C,H, ;NO;: 134 

C,H, ;NS: t172 

C,H, .: c614, c663, 
c664, c665, c666, 
c667, c668, c669, 
0674, c855, c875, 
0878, hS64, 0208, 
0209, 0210, 0211, 
0212, 0213, 0214, 
p419, p420 

C,H, .BrF: 0120 

C,H, ,Br,: 0127 

C,H, CIF: 0124 

C,H, .CINO: a324, 
a346, a349, a352 

C,H, .CINO,: a354 

C,H,.Cl,: h355, 
h356 

C,H, .Cl,N,O,: a378 

C,H,,Cl,O: e496' 

C,H, .N20,: 0142, 0150, 
0153, 0156, 0259 

C,H, ,.N20;: gl61, 2162, 
136, 137 

C,H, .N20,: c120, 
8226 

C,H,.N20,: t33, t34 

C,H, ¢N2S4: d228 

C,H, ,.O: c752, c753, 
c754, c856, e353, 
e354, e428, £205, 
h192, h193, h194, 
h210, h318, h520, 
h521, h522, h524, 
h525, 0110, 0197, 
0198, 0199, p139, 
p356 

C,H,,O,: al93, a200, 
a208, a209, a210, 
a211, a233, a234, 
a237, a238, a264, 
a265, b2661, b2662, 
b2663, b2664, b2672', 
62808, 62811, b2934, 
e757, f136, h152, 
h433, h460, 0161, 
0200, p227, p234, 
p337, p1325, p1328, 
p1524, p1530 

C,H, ,.03: h163, 0183, 
pl474 


C,H,,O,: a419, d177, 
m173, pl7 

C,H, Br: 0116, 0117, 
0118, 0119 

C,H, 7Cl: b2527, h107, 
h108, h109, h110, 
h110', h333, h334, 
h336, h337, 0121, 
0122, 0123, p109, 
pli5s 

C,H, ,ClO: 0190 

C3H,,ClO,: b2475 

C;H,,F: 0129 

C3H,7FO: 0195 

C,H, 71: 0130, 0131, 
0132, 0133 

C,H,,N: al481, c483, 
c484, c485, c675, 
p998, p999, p1000, 
p1001, p1019, p1020, 
p1021, p1022, p1023, 
p1025, p1026, p1027, 
p1865, p2161, p2162 

C,H, ,NO: al12, b2654, 
b2856, b2920, c467, 
c467', c467?, c751, 
h461, h523, m413, 
olll, 0162, p312, 
p1864 

C,H,7,NO,: m415, n500, 
0177, 0178, 0179, 
0180 

C,H,,NO;;: n487 

C,H ,,: 62601, h126, 
h127, h128, h129, 
h130, h358, h359, 
h360, h361, h362, 
h363, h364, h365, 
h366, h368, 0112, 
pl41, p142, p152, 
p153, p154, p155 

C,H, ,BrN: c486 

C,H, ,CIN: c487, c488, 
c489 

C3H,sCINO,: a963, 
a964 

C,H,,N,04: a257 

C,H, ,0: 457, e463, 
e471, e472, e544, 
e569, h177, h178, 
h179, h180, h181, 
h491, h492, 0186, 
0187, 0188, 0189, 
p328, p345 

C,H, ,OS: s384 

C,H,,0,: e367, h140, 
h410, h411, 0146, 
0147, 0148, p194, 
p195, p196, p197, 
p472 

C,H,,0,S: s355 

C,H,,0;: d170, d173, 
0234 

C,H,,03S: $416, s418 

C,H,,0,S: s395 

C,H, ,0,4S,: 62497, 


plll6 
C3H,,0;: t94 
C3H,,S: 0158, 0159, 
0160, s295, s296, 
$299 
C3H,,S,: d235 
C,H,.N: a820, a821, 
a847, h131, 0113, 
0114, o115 
C3H,,.NO,: a38, a809, 
a822 
C,H,.NO;: 2896 
C3H,,As,: 62177 
C,H,,.BrN: a967 
C,H, .CINO: h172 
C3H29N2: 62496!, h654 
C,H,,OSi: s71 
C,H,,03P),: p763 
C3H,,03Si: s74 
C3H,.0,Si: 0247 
C3H,.0;P,S,: p2125 
C3H,.O0,P2: h769 
C,H,,0,P,: p2124 
C,H, Si: s79 
C,H, ,NO: a968 
C,H,3N;: t97 
C,H,,N,0,P,: p2123 
C,H,,0,Si,: t743 
C,H,,0,Si,: c930 
C3H;3,As,B,: b2399 
C,H,,B,P4: b2405 
C,1,03: p896 


Cy 


CoF,,N: a949 
C,H,Br,O: 176 
C,H,Br,NO: q106, q107 
C,H;CHUNO: q89 
C,H;Cl1O,: c527, p1844, 
p1845, p1846 
C,H;ClO,: b1194 
C,H;C1,N: q108, q109, 
q110, qi11, q112, 
q1l13, q114, q115, 
ql16, q117, q118, 
q119, q120, q121 
C,H,;CI,NO: q122 
C,H;1,NO: q124, q125 
CoH;NO,: p1847, p1848 
C,H;NO;: p2079, 
p2080, p2081 
C,H,BrN: i193, q66, 
q67, q68, q69, q70, 
q71, q72 
C,H,BrNO: q73, q74, 
q75, q76, q77, q78, 
q79, q80 
C,H,BrNO,: p835 
C,H,Br,0,: c383 
C,H,CIN: q81, q82, 
q83, q84, q85, q86, 
q87 
C,H,CINO: q88 
CoH,IN: q178, q179, 
q180, q181, q182 


C-629 


C,H,INO,S: f14, q260, 
q261 
CoH,N2: 2398, m113 
C,H,N,0O,: i202, q176, 
q210, q212, q213, 
q214, q215 
C,H,N20;: q211 
C,H,N,0;S: b26 
C,H,O: p1830 
C,H,OS,: k16 
C,H,O,2: c312, c526, 
128, 130, i134, 
p1849 
C,H,O3: 537, c538, 
c539, c540, c548 
C,H,O,: c530, c531, 
n478 
C,H,O;: 2308 
C,H,O,: b1188, b1190, 
b1191 
C,H,O,: b1195, b1196 
C,H,BrO, : c376, ¢377, 
378, c379 
C,H, BrO,: b1697 
C,H,Br,0: e434! 
C,H,ClO: c355 
C,H,C1,0,: b1862 
C,H,N: c360, c361, 
i188, q34 
C,H,NO: i195, p1552, 
q148, q149, q150, 
ql51, q152, q153, qi54 
C,H,NOS,: 124 
C,H,NO;: a305, i129, 
173, 1107, 1108, p843 
C,H,NO;: 344, c345, 
0346, 137, 138, 139, 
174, p841 
C,H,NO,: c411, c412, 
c415, c416, c419 
C,H,NO,S: q257, q258, 
q259 
C,H,NO;: p1541 
C,H,N30,S,: s287 
CH: 149, p1839 
C,H,BrNO,: h589°, 
h589°, h5897 
C,H,Br,: 119 
C,H,Br,0,: p1410, 
p1411, p1412 
C,H,CIN: 1189, q35 
C,H ,CINO,: b1521 
C,H,Cl,: i20, p1739 
C,H,Cl,N,O;: a329 
C,H,Cl,NO: a338, 
a339, a340 
CjH,Cl,NO,: b1342 
C,H,Cl,NO,S: c835 
C,H,1,0;: b1560, 
b1562 
CyH,N,: i191, i192, q43, 
q44, q45, q46, q47, 
q48, q49, q50, q276, 
q277 
C,H,N,0: m29, g51, 
q52, q53, q54, q275 
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C,H,N,0;: i31 
C,H,N,0,: b1597 
C,H gO: b1233, b1234, 
b1235, b1236, c339, 
135, 136 
C,H,O,: c347, c348, 
c349, 350, c529, 
m262, p1277, p1810 
C,H,0,S: j14 
C,H,03: a559, p1309, 
b1310, 397, c398, 
e399, p1546 
C,H,O,: 2304, a306, 
a307, b1056, b1651, 
b1822, c384, c385, 
0386, c387, p467, p1488 
C,H;0;: a301, a302, 
a303 
C,H,Br: b204, b361 
C,H.BrO: 2659, p1666, 
pl667 
C,H,BrO,: b1413, 
b1419, b1426, p1367, 
p1368, p1369 
C,H,.Br,NO;;: t789 
C,H.Br3: b951 
C,H,Cl: p1726, p1727, 
p1728, p1729 
C,H CIN, : a762 
C,H,ClO: a667, b205, 
b1232, e434, p1571, 
p1669, pl671, pl1672 
C,H,CIlO,: a364, 2380, 
b1269, b1270, b1469, 
b1477, b1484, p1558 
C,H,ClO;: a385, b1494, 
b1500 
C,H.I,NO,: b1350, 
b1352, b1354 
C,H,I,NO;: 187, 188, 189 
C,H.N: a597, a599, 
a601, 170, i71, i72, 
p1567, p1575 
C,H,NO: a533, a535, 
b1612, b1619, 340, 
e352, q216 
C,H,NO,: b45, b46, 
b47, b1563, b1565, 
b1566, b1569, c370, 
€37 1516372126, pl279; 
p1280, p1752 
C,H,NO;: a749, b1304, 
b1305, b1306, g158, 
hS891, m27 
C,H,NO,: a702, b1840, 
b1849, b1858, g148 
C,H,NO,S: 1190, q36 
C,H,NO;: a529, p2075 
C,H.N;3: q146, q147 
C,H,N30,S,: s285, t140 
C,H.N30,S,: cll] 
C,H,.N30,: 6976, b977, 
b978 
C,H.N;: t702 
CoH, 9: b203, b845, 
b925, 116, p1754 


C,H, )BrNO: 276, t277, 
t278, t279, t280 

C,H, )BrNO,;: t788 

C,H, Br, : b284, b522, 
b523 

C,H, .CINO: a92, a93, 
a94, a95, a96, a97, 
a98, p1670 

C,H, ,)CINO,S: t675 

CoH, .N,: 61209, m273, 
p1922 

C,H,).N,OS: b2119 

C,H, .N,0,: p1278, ulll 

C,H, .N,0,S: hél11 

C,H, .N,0;: al51, al62, 
h589* 

CoH, .N,O,4: a127, a135, 
al36, al37, a138, 
al39, al40, al41, 
al42, al43, al44, 
b741 

CoH, N.S: i227, t170 

C,H, N,S2: 62127 

CoH, 9N4O,4: pl1652 

C,H, ,.O: a704, a705, 
b107, b108, b109, 
b110, b207, b208, 
b818, c311, e433, 
121, 122, i23, p1104, 
p1105, p1696, p1698, 
p1821, p1822, s176, 
s177, s178 

C,H, ,O,: a173, a261, 
a262, a263, a582, 
a595, a598, a600, 
a699, a700, a701, 
b114, b115, b116, 
b1273, b1580, b1581, 
b1582, b1583, b1584, 
b1585, b1622, b1623, 
b1624, b1789, b1797, 
b1805, p1102, p1329, 
p1563, p1564, p1565, 
p1568, p1629, p1687, 
p1688, p1695, p1819, 
$175 

C,H, 903: a220, 2483, 
a484, a485, a527 
a528, a532, a534, 
a572, 2602, 2603, 
2604, 2690, 2691, 
a692, 2693, 2694, 
a695, 2696, a697, 
b102, b103, b117, 
b118, b119, b120, 
b1277, b1609, b1613, 
b1616, b1662, b1685, 
b1692, b1767, b1773, 
b1780, b2184, p663, 
p1490, p1491, p1492, 
p1493, p1494, p1495, 
p1496, p1497, p1498, 
p1499, p1500, p1501, 
p1502, p1502', p1555, 
p1556, p1560, p1680, 
p1788 


CoH, 904: 2489, a530, 
a531, b104, b105, 
b106, b106', b1567, 
b1621, b1665, b1669, 
b1716, b1717, p1452? 

C,H, 905: b1571, b1572, 
b1573, b1574, b1575, 
b1576, b1577, b1578, 
b1913, b1917, b1922, 
£278 

C,H, , Br: b345, 6346, 
b352, b363, b364, 
b365, b367, b368, 
b369 

C,H, ,BrO: b362 

CoH, , Cl: b457, b466, 
b467, b481, p1149 

C,H, ,CIN,O: u49 

C,H, ,;CIN,O,: 2386 

C,H, , ClO: b478 

C,H, ,ClO;: g72, g73 

C,H, ,ClO,S: t666 

C,H, , CIS: b479 

C,H, ,Cl,P: b560 

C,H, ,N: a806, al014, 
b39, i17, 118, 1203, 
q223, q224 

C,H, ,NO: a74, a152, 
al66, al67, al68, 
a576, b111, £169, 
p1306, p1566, p1569, 
p1660, p1661, p1697 

C,H, ,NO,: a131, al32, 
al45, al46, al47, 
a652, b852, b853, 
b892, b914, b915, 
b916, b1317, b1326, 
b1337, b1586, b1587, 
b1588, b1610, b1614, 
b1617, b1625, b1626, 
b1627, b1811, b1813, 
b1815, c129, g142, 
g170, m63, p724, 
p725, p726, p1103, 
p1337, p1338, p1339, 
p1557, p1561 

C,H, ,NO,: a748, b1564, 
b1568, b1570, t782, 
t783, t784 

C,H, ,NO,: a764, b164, 
b167, b170 

C,H, ,N3;0,: p1653 

C,H, 2: 6770, 6771, 
b772, b847, b928, 
b973, b974, b975, 
n516 

C,H,,CINO: p1662 

C,H,,N,: 574, p1655, 
p1656 

C,H,,N,O: u84, u85 

C,H,,N,0,: t785, u81, 
u82, ul09 

C,H,,N,0;: al171 

C,H,,N,0,: 135 

C,H,,N,S: u86 

C,H,2N,0,: cl9 


C-630 


C,H,,0: b707, b708, 
b709, b710, 6711, 
b712, b767, b768, 
b769, b794, b795, 
b796, b819, b820, 
b821, b825, b827, 
b846, b927, e393, 
e394, e442, p1643, 
p1644, p1645, t486, 
t487, t488 

C,H,,0S: e395 

C,H,,0,: b601, b602, 
b603, b618, b619, 
b620, b633, b634, 
b635, b636, b684, 
e346, e374, e375, 
e376, p685, p686, 
p687, p1642, p1642', 
p1642?, t471, t472, 
t473, t474 

C,H,,0,: 6971, b972, 
b2670, £225, £226, 
£232, g104, m171, 
p1452, p1528 

C,H,,0,S: b1100, 
b1102, t668 

C,H, ,04: 62183 

C,H,,0,: p1764 

CoH, 3N: a978, 2979, 
al130, al1140, al178, 
b256, b257, b271, 
b272, b276, b277, 
p1996, p2029, t475, 
t476, t477, t478, 
t489, t490, t491 

C,H,;NO: a908, a909, 
b273, e378, hl, h737, 
p586, p1545! 

C,H, 3,NO,: a1000, el, 
e89, p2153, p2154, 
p2155, p2156 

C,H,3,NO,S: t655 

C,H,3,NO;;: a746, a747 

C,H,3,NO,S: t38 

C,H,3N,0,P: ul36 

C,H,3N,: b2201 

C,H,3N305: c945 

CoH, 4: a1377, h214, 
h576, n557, n558, 
n559, p1834, s16 

C,H, ,BrN: 2960 

C,H,,BrNO: h738 

C,H,,CIN: a961 

C,H,,CINO: n570 

C,H,,CINO,: al001 

C,H,,C1,0,: n526 

C,H,4IN: a962 

C,H,4N,: 0531 

C,H,4N,0: p1656, 
p1952 

C,H,4N,0;: b15, b18 

CoH, 4N30,P: c946 

CoH, 4N,03: c193, c194 

C,H,,0: c26, h86, 
h215, h716, h717, 
i180, n567, 0220, 
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p1886, s19 
C,H,40,: c30, e456, 
p927, p1772 
C,H,,0;: £279, p425 
C,H,404: c224, c225, 
c891, c921, c926, 
f191, m14, m82, 
p421, p422, p926, 
p928, p929, s17, s256 
C,H,,0,: h12, m38, 
pl79, s247, s252 
C,H, 40,: c67, c68, c69, 
g106 
C,H,40,: c433 
C,H, ;Br: p1718 
C,H, 5Cl: h284, n564, 
0226 
C,H, ;N: a918, p2140 
C,H,;NO: p1877 
C,H,;NO,: mS57, m72, 
p1034! 
C,H,;NO,: al000, e2, 
e3, e4, 0298 
C,H,;NO,;: m37 
C,H,;NO,: s111 
C,H,;N30,S: e137 
C,H, ;N30,: 170 
CoH, 6: 62189, b2195, 
c639, c852, c853, 
h226, h227, h715, 
i164, n560, n561, 
n562, n563, 0102, 
0228 
C,H, ;CINO;;: e8 
C,H, ,.Cl,N,0: p1593 
C,H, ,.N,0,: s28, u93 
C,H, ,O: c744, c802, 
c809, c850, e579, s18 
CH, 602: c700, p1315, 
p1404 
CH, .03: b2795, b2838, 
p235, p300, p301, 
p302, p1582 
CoH, .O4: h135, h137, 
m26, m74, m78, 
n525, p160 
CoH,.05: 284 
CoH, 7ClO,: n536 
C,H, 7FO,: n542 
CoH,7N: n539, q102, 
q103, q104, q105 
CyH,7NO: c799, i176, 
p426, p1039 
C,H,;NOs: p4 
CoH,7NS: t179 
C,H,7N30: c858 
CoH, 8: c687, c694, c695, 
c696, c871, c873, c877 
CoH, gCIF: n524 
CoH, sCINO: a325, 
a353 
CoH, 8Cl,: h115 
CoH,gN2: e574 
CoH,gN20,: cl01 
CoH,,0: e770, e771, 
e772, ¢773, e774, 


CUTS. C1165. Chis 
c778, c779, c780, 
e781, c782, c783, 
e784, h187', n517, 
n552, n553, n554, 
0201, p369 
C,yH;gO,: a202, a206, 
a206', b2668, b2675, 


62676, b2676', b2677, 


b2682, b2807, d201, 
f144, h149, h443, 
n534, 0170, p219, 
p220, p226, p1320, 
p1533, p1535 

CoH, 3,03: cl68, cl69, 
cl71 

CoH, ,0,: c180 

C,H,3,0;: cl64 

CoH, 308: £39 

CoH, Cl: h102, h103, 
h104, h105, h343, 
n521, n522, n523, 
0125, 0126, p106 

CoH, ClO: n550 

C,H, FO: n551 

CoH, oN: c492, h207, 
p956, p957, p958, 
p959, p960, p961, 
p962, p963, p964, 
p965, p966, p967, 
p996, p997, p1024 

CyH,.NO: n518, n535, 
p1110, p1431 


C,H, .NO,: cl100, n541, 


p1039 

CyH,9NO,: b2757, p7 

CoH po: h116, h117, 
h118, h119, h120, 
h122, h378, n519, 
0134, 0135, 0136, 
0137, 0138, p129, 
plsl 

CyH29N,0: ull5 

CoH200: €474, e543, 
h174, h175, h493, 
h509, h510, hS511, 
h512, h513, h514, 
h515, h516, n543, 
0196 

CoH 902: n533, p1253 

C,H ,.03: 0246, 
p1096 

CyH2904: 0236 

CyH290482: p89 

C,H2,B: b2412 

C,H, ,BO;: b2389, 
b2391 

CoH2,N: a948, n520 

CoH,,;NO: b2552 

C,H,,NO,: a4l 

CoH, ,NO,: t733 

CoH,,03P: p801, p804 

C,H,,0,P: p778, p782 

CoH,,0,V: 0253 

CyH22.N2S2: c108 

C,H241,N,0: p1598 


Cio 


C,oCl,: n245 

C, oF 23N: a897 

C,.H3BrCl,0O,: n398 

C,.H,Br,0,: n406, 
n407, n408, n409, 
n410 


C,.H,Cl,0,: n41 1 rn n412, 


n413, n414, n415, 
n416 
Ci90H4N,4Og: n251, n252 
C,.H;BrO,: n394, n395, 
n396, n397 
C,.H;BrO;: n399 
C,.H;Br30: n203, n204, 
n205 
C,oH;ClO,: n401, n402, 
n403, n404 
C,oH;ClO;: n405 
C,oH;Cl,0: n206, n207 
C,oH5Cl,: d165 
C,o0H;NO,: n440 
C,9H5NO, 0: p2077 


C,oH5N30,¢: n259, n260, 


n261, n262 
C,o0H;5N;50,: n177 
C,.H,.Br,0: n141 
C, .H,.Br3N: n84 
C, oHsCINO: q235 
C, .H,CINO,: n112, 
n113,n114, n115, 
nl16,n117, n118, 
n119, n120, n121, 
n122, n123, n124 
C, 9H. CINO;: g174 
C,oH.Cl,: n142, n143, 
nl144, n145, n146, 
n147, n148, n149, 
n150, n151 
C,oH¢Cl,0,4: p895 
C,oH,N:2: 1204, i205, 
q237, q239, q241, 
q243, q247 
C;9H.N202: p2113 
Ci, o0H6N20,: n173, 
n174, n175 
C,oH.N205: n176 
C,o0H,N208S: n301 
C,oHgN,O2: 0241, n242 
C,H, O02: n388, n390, 
n392 
C,oH,O3: m16, n428, 
n429, n430, n432, 
n433 
C,9H,O03S: n306 
C1 0H6O4: 547, e310, 
n417, n418 
C,oH,.O;: n444 
C,oH.Oxg: b1182, b1185 
C,oH,Br: n93, n94 
C, oH BrN,0,: n49 
C, oH,BrO: n96, n97, 
n98, n99, n100, n101, 
n102, n103, n104, 
nl05 


C-631 


C,.H,Br,N: n53, n54, 
n55 


C,oH,Cl: n109, n110 
C,oH,C1O: nI111 
C,9H,ClO,S: n294, 
n296 
C,.H,7CI,N: n56 
C,9H,Cl,OP: n290 
C,oH,F: n185, n186 
C,oH,I: n208, n209 
C,,H,NO;: m6!, mS52, 
n201, n202, n239, 
n240, q233, q238, 
q240, q242, q244, 
q245, q246 
C,oH,NO;: 1106, n198, 
n199, n200, p831, 
q250 
C,0H,NO,: g173, q249 
C,oH,NO,S: n309! 
C,0H=N3: n253, n254 
C,oH,N30,: n58, n59 
C,oHg: al658, nl4 
C, oHgBrN: n42, n43, 
n44, n45, n46, n47, 
n48 
C,oHgBrNO,: p833, 
$203, s204, s205 
C, oHgBr,: t103 
C,oHgCIN: n50, n51, 
n52, q90, q91, q92, 
q93, q94, q95, q96, 
q97, q98, q99, q100, 
ql01 
C,oHgCINO,: s209 
C,oHgFN: n60 
C,oHgIN: n67 
C,oHgN>2: b290, b291, 
b292, b2361, b2362, 
b2363, b2364, b2365, 
b2366, m47 
C,oHgN20: n83, q234 
C,oHgN,OS: h615 
C,oHgN,0,2: n73, n74, 
n75,n76, n77, n78, 
n79, n80, n81, n82, 
n237, n238, n243, 
n244, n389, n391, 
q200, q201, q202, 
q203, q204, q205, 
q206, q207, q208 
C,oHgN,0,S: h614, h621 
C,oHgN203: p1929, 
q187, q188, q189, 
q190, q191 
C,oH3N,0O;: p909 
C,oH,O: f218, n190, 
nl91 
C,oHgOS: s345 
C,oHgO>2: c544, c545, 
e568, 156, i57, n156, 
n157, n158, n160, 
nl61, n162, n163, 
n164, n165, t102 
C,oH,0,S: n291, n292 
C1 9H,03: 63043, c542, ° 
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0543, c550, s263, 
$264, s265 

C,oHs,03S: n293, n295 

C,oHgO,: a993, 380, 
e381, c382, c532, 
e533, c534, c541, 
£229, £291, m49 

C,9Hg,0,S: n302, n303, 
n304, n305, n307, 
n308, n309 

C,oH3O;: c534! 

C,9H3,0,S2: n281, n282, 
n283 

C,9H,0,7S,: n287, n288 

C,9H,O,8;: n286 

C,oH;S: n210, n211 

C,oHsS2: nl67 

C,.HoBrO: b3055 

C,.H,ClO3: a476 

C, HON: 1196, i197, i198, 
1199, i200, 1201, 
n36, n38, p2145, 
p2146, q193, q194, 
q195, q196, q197, 
q198, q199 

C,oH.NO: b2835, e10, 
166, n6l1, n62, n63, 
n64, n65, n66, q123, 
q157, q158, q159, 
q1l61, q162, q163, 
q164, q165, q166, 
q167, q168, q169, 
q170, q171, q172, 
q173, q174, q175, 
q183, q184, q185, 
ql86 

C, 0H NO;: a505, p839, 
s218 

C,.H,.NO3: p840 

C,o0H)NO;3S: n297, 
n298, n299 

C;oH NO, : b3042!, 
c405, c406, c407, 
c408, c409, c414, 
c418, c421 

C,o.H,.NO,S: n300 

C1, 0H NO,;: b1057, 
b1060, p889 

C,9H »NO;S2: n284 

C,o0H)NO-,S,: n285 

C,9HoN303: p1926 

C,.H,O3P: n289 

C, oH 0: 6406, b2463, 
b3080, 154, i155, n154, 
nl55 

C, 0H, oBrNO,: 62720 

C, 0H, oBrNO3;;: g145 

C,oH,oBr,0: b2918 

C,H, oBr,0,4: b1535 

C, oH, 0CIN: n37, n39, 
q263 

CoH, 0CINO,;: a63, 
b2743, b2821 

C,o9H,;oCINO;: g149 

C1 oH, oN>2: h688, h689, 
n128, n129, n130, 


n131, n132, n133, 
n134, n135, n475, 
n476, n477, q56, q57, 
q58, q59, q60, q61, 
q62, q63, q64, q65, 
q65', q270, q271 

C,oH10N20: p1927, q55 

C1 0H10N203: b2767 

C,9HjoN20,S: p1928 

Ci oH 9N20¢: 2432, 
b1600, b1604 

Ci0Hi9N,02S: s276, 
s281 

C,H, 00: b3065, c342, 
e343, t117, t118 

C1 0H; 902: 6490, b1243, 
b2635, b3044, b3059, 
b3060, b3061, c359, 
c403, c404, e226, 
i212, n443, 0102, 
p!769, s7 

C,0H;00282: d240 

C1 0H; 903: a254, 2686, 
b1311, b2836, b3038, 
c341, c402, e493, 
p1550, p1551 

C1 0H; 904: a474, a475, 
b140, b491, b571, 
b575, b578, b1020, 
b1029, b1052, b1821, 
b2837, b3043', c400, 
m44, m147, m174, 
p824, p855, p1371, 
p1372, s260, s261, 
$262 

C, 9H; 005: 6966, m48 

CoH 90¢: 6285, b1051, 
p880 

C, oH, , Br: b2947, b2948, 
b2949 

C, oH, ,BrO,: p1370 

C,oH,,CIN,O,: b408 

C,H, , ClO: 2665, b1938 

C, oH, ,ClO,S: t114, t116 

C,H, ,Cl,NO: a328, 
a330 

C1 0H,,N: 62850, b2854, 
168, n57 

C,oH,,NO: b2842, 
b2846, 0300 

C, 9H, ,;NO),: a67, 268, 
a840, b2822 

C,9H,;,NO;: a758, a759, 
a760, g134, 0283, s220 

C, oH, ,NO,: 61035, 
b1037, b1039, b1041, 
2160, p861 

C,oH,,NO;: 2491 

C,H, ,NS: i238 

Ci oH;2: d164, i24, i25, 
t98 

C,oH,,BrNO: p1345 

C,9H,2CINO: p1374, 
p1385 : 

C,oH,2N2: a990, i67 

C,oH,2N,0: u26 


C,0H,2N,0,2: b489, m45 
C,oH;2N,0;3: al03, al22, 
al23, a266, b12, g132, 
k25 
C,0H,2N20,4: al13, al 14, 
al15; a116, al17, 
b740, c99 
C,0H,2N,0;: b733 
CoH, 2N,: 0153 
C,9H,2N,05: i82 
C,9H;20: a678, a679, 
a680, b151, b179, 
b864, b2929, b2930, 
b2931, e436, e437, 
e438, p1693, p1702, 
p1703 
C, oH; 202: a256, a580, 
a683, 2684, b209, 
b677, b681, b683, 
b806, b808, b1283, 
b1299, b1760, b1761, 
b1784, b1796, b1808, 
b1874, b1875, b1933, 
b1934, b1935, b1936, 
b1937, b1939, b2113, 
b2683, b2847, b2852, 
c624, d206, d207, 
e611, p1538, p1574, 
pl691, p1692 
C,0H,203: 2425, 2426, 
a427, a450, a480, 
a481, a482, a571, 
a677', b121, b1284, 
b1667, b1680, b1695, 
b1766, b1772, b1779, 
b2839, b2843, c482, p1791 
C,0H,20;S: tl 12 tl15 
C, 9H; 20,4: 2423, 2493, 
a6777, b1556, b1715, 
b1718, c85, p1483 
C,oH,20,S: t239 
C,oH,205: b1579, b1923, 
b1925, b1930, b1931, 
b1932, 295 
C,0oH,3Br: b311, b347 
C,oH,3BrN,0;: b10 
C,oH,3BrO: b310 
C,oH,3Cl: b471 
C, 9H,3Cl0: b451 
C,oH,3Cl0,: e205 
C,0H,3ClO3S: t667 
C,0H,3N: p2168, q209, 
t100, t101 
C,9H,3NO: al04, al24, 
al53,a154, a155, 
a681, a682, b2656, 
62848, b2851, b2853, 
m420, p1308, p1309, 
p1521, q192 
C,oH,3NO);: al18, al19, 
al20, a478, a479, 
b802, b803, b851, 
b1322, b1341, b1810, 
b2102, b2107, b2840, 
b2844, c98, c131, c132, 
g169 


C-632 


C,oH,3NO-,S: t113 
C,0H,3NO3;;: a424, b842, 
b1784, t787, t790 
C1 9H,3N;04: a743 
C,9H,3N;05: g212 
C;oH,,4: 6372; 6373; 
b374, b375, b376, 
b565, b566, b567, 
b671, b672, b673, 
b674, b843, b848, 
b849, b850, b887, 
b888, b889, b941, 
b942, b943, d4, n189, 
0105, 0109 
C,.H,,BrN: a1023, 
al024 
C, oH,,Br,0: c51 
C,oH,4CIN: al049 
C,0H,,NO-;PS: p19 
C10H,4N>2: 2986, 62473, 
i171, n471, n472, 
n473, p948 
C,9H,4N,0: al090, 
p2042 
C19H14N20;: al088, 
al089, g125', p912 
C,9H,4N,0,S: b19, b20 
C10H,4N20;: t260 
CoH, 4N,03: cl8 
C,9H,4N;O,P: a744 
C,oH,4N;OgP: 2213 
C,.9H,,0: b370, b371, 
b389, b390, b391, 
b392, b393, b394, 
b395, b747, b793, 
b797, b800, b812, 
b822, b823, b841, 
b2908, c211, c212, 
c213, p1596, p1635, 
p1636, t53, t570, 
t571, t572, v14, v15 
C,0H, 402: b377, b562, 
b563, b564, b600, 
b604, b605, b628, 
c71, d12, d13, d14, 
d15, p612, p1198' 
C,.9H,,03: c59, c60, c61, 
£235, £238, g105, 
p223, p1632 
C,9H,,0;S: b1170, 
b1171, b1172, t670, 
t672 
C,0H, 40,4: g86 
C, oH,,40,S: b1168 
C,0H, 408: €324, e327 
C,H, <BrO: c38, c39, 
c40, c41, c42, c43, 
c44, c45, e68 
C,oH,5CIN,: n474 
C,0H,;ClO: c46, c47, 
c48, c49, c50 
C,oH,5N: al041, al042, 
al085, al139, b210, 
b211, b212, b213, 
b214, b215, b255, 
b258, b259, b266, 
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b267, b268, b274, 
b275 
C,0H;;NO: b253, b254, 
b2873, c214, c215, 
e216, c217, c218, 
e45, e46, e47, h605, 
p638, p678, p1866, 
p1867, p1868 
C,9H,;NO,: a839 
C,.9H,;NO,S: t683, 
t684, t685, t688 
C,0H;5NO3: c52, p591 
C,9H,;N30;: p913 
C,H, ;02P: b1069 
C,oH6: a742, 21663, 
b2423, b2424, 23, 
c24, c25, c188, c189, 
c190, c605, d71, d72, 
d73, d166, f7, f8, f9, 
141, 142, 143, m425, 
0205, 0206, 0207, 
p482, p483, p923, 
p924, p925, s2, s3, 
$422, t48, t52, t257, 
t258 
C, oH, .6BrN: a955 
Ci oH,6CIN: a956 
C,oH,¢CINO: a319, e48, 
e49, e50, p1869, 
p1870, p1871 
C,0H,.6Cl,O2: d34 
C,oH,6IN: a957 
Ci0H,6N2: 6219, b220, 
b221, b299, b509, 
d39, h644, h680 
C,0H,6N203: a958, b16 
C,0H,6N203S: b2212 
C,0H,.60: c31, c32, c33, 
e202, c203, c219, 
e220, c425, c426, 
c789, c846, e60, e61, 
e62, e86, e87, f10, 
fll, f12, p930, p1042, 
p1043, p1044, p1887, 
s4, t259 
C,0H;.60>2: al454, c607, 
e914, c915, c916, 
e917, c918, c919, 
e466 
CoH, 604: c56, c57, c58, 
c596, £181, £184, 1124, 
i125, i126, m40, m97 
C,0H,,0,S: c73, c74, 
c75 
C,0H,.0;: c336, c337, 
338, m76, s227 
CoH 60¢: j2 
C,oH,7Br: gl7 
C,H, 7Cl: b2422, d10 
C,0H,7ClO,: mé61 
C,9H,7NO: c34, C35. 
c36, 37, e63, €64, 
e65 
C1 0H,,NO3;: c63, c64, 
c65 


C,9H,,NO,: g151, 148 

C,9H,7N3;0;S: 266 

C,oH;: c21, c207, dl, 
d6, d7, d74, d75, 
d76, d77, h228, i121, 
i122, 1123, 147, m159, 
m160, m161, m162, 
n566, 0100, 0101, 
0227, p920, p921, 
p922, t256 

C,oH;,N20;3: d87 

C,0H;3N20,: p950 

C,0H,3N,0;: c429 

C,H, 3,0: b2414, b2415, 
b2416, c204, c205, 
c206, c210, c334, 
0335, c438, c439, 
c440, c609, c788, 
e57, e85, f13, g14, 
1113, 1114, 1115, 1184, 
i185, 144, m167, 
m168, m169, n466, 
t49 

C,oH, 302: 62666, 27, 
c28, c29, c702, h417, 
p931, p1526 

C1 0H; 303: b2756, b2804, 
d56, h444, p218 

Ci 0H; 304: e287, e473, 
h385, m84, m95, 
m119, 0145, 0262, 
0268, s198 

C1 0H, ,0¢: c338, t23, 
t24, t30, t31, t734 

C, oH, .Br: d69, d70 

C, oH, .BrO,: d53 

C,oH,,ClO: d45 

C,H, .FO,: d54 

C, 0H, .N: b2421, c76, 
c77, d8, d9, d49, e70, 
n456 

C, 9H, .NO: e88, 165 

C,9H;,0,PS,: ml 

C,H: c647, c648, 
c649, c686, d66, d67, 
d68, m157, m158 

C,oH2 oBrF: d24 

C,oH20Br2: d28 

C,oH2oBr,N,0,: p1353 

C,oH2 CIF: d26 

C,9H29CINO: a336, 
a345, a350, 166 

C,oH29N,02: d32, 
e230 

C,0H20N20,: b2496, 
h396 

Cy, oH20N2S,: d226 

C,0H290: ¢208, c209, 
0441, c442, c443, 
c608, c746, d18, d62, 
d63, d64, h191, 
i128, i129, 1167, 1168, 
i169, m163, m164, 
m165, n457, n458, 
n460, n461, n462, 
n463, n464, n465 
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C,oH2.0,: a201, a225, 
a226, a227, a247, 
a248, a249, a250, 
a251, b2672, b2678, 
c606, d42, h158, h431, 
h528, h739, n538, 
0166, p231, p1319, 
t51 

C;0H2903: b2937 

C,0H290,: d174 

C,oH209;: c769 

C1 0H200¢: g5 

C, oH, Br: d22, d23 

C,0H2,Cl: d25 

C,0H2,ClO: d60 

C,oH,,F: d29 

C,,9H,,FO: d61 

C,0H2,1: d30 

C1 9H2,N: c650, c661, 
p980, p1008, p1014, 
p1826 

C,90H2,NO: b2773, d19, 
d43, p282 

C,9H,,NO,: n493 

C,0H2,NO;;: n482 

C1 oH22: d20, 0128 

C,oH22N,0,: p1331 

C,oH22N,0,: 2526, 
p1478 

C,o9H220: e473, d57, 
d58, d59, e509, e553, 
g16, h183, h495, hS08, 
0191, 0192, 0193, 
0194 

C,9H2202: d40, h409 

C,0H2203: 0240, 0244 

C,0H2204: t735 

C,0H220,4S: s403, s405 

C,.H2,07: t39 

C,oH22S: d41. s297, 
$298, s316 

C,0H228,: d236, d247 

C,0H23N: 2823, a861, 
d21 

C,9H,3NO,: a929 

C10H24N>2: d27 

C,0H3003Si,: t122 

C,0H300;Si;: c898 


Ci 


C,,H.N20,: 1368 
C,,H,O,: x26 
C,,H¢O;0: b1067 
C,,H,BrO,: n347, n348, 
n349, n350, n351, 
n400 
C,,H,C1O: n319, n328 
C,,H,CIO,: n352, n353, 
n354, n355, n356, 
n357, n358 
C,,H,ClO;: n359, n360 
C, ,H,IO,: n380 
C,,H,N: n322, n331 


C-633 


C,,H,NO: i144, i145 

C,,H,NO,: n381, n382, 
n383, n384, n385, 
n386 

C,,H=NS: 1233, i234, 
t177, t178 

C,,HgBr,: n95 

C,,HgN2: p466 

C,,HsgN,0;3: b9 

C,,HgN,O;7: p1942 

C,,HgO: n8, n9 

C,,Hg,OS: k23, t192 

C,,HgO,: k18, n12, n13, 
n315, n324, n437, 
n438, n439 

C,,HsO;: n369, n370, 
n371, n372, n374, 
n378, n379, n434, 
n435 

C,,HgO,: £268, n419, 
n420 

C,,H.Br: n107, n108 

C,,H .BrO: n106 

C,, HCl: n126, n127 

C,,H,N: p2024, p2025, 
p2026 

C,,H.NO: n187, n188, 
n316. n325 

C,,H)NO,: n223, n224, 
n225, n226, n227, 
n228, n229, n230, 
n231, n232, n233, 
n234, n235, n236, 
n334, n335, n336. 
n337, n338, n339, 
n340, n341, n342, 
n343, n344, n345, 
n346, q236 

C,,H,NO3: q251 

C,,H.NO,: p838 

C,, Hy: n217, n218 

C,,H,.BrNO,: p836, 
p837 

C,,H,0N2: 0317, n326 

C,H, N20: 282, q37, 
q38, q39, q40, q41, 
q42, u103, ul04 

C,,H, oN,0;3: b28 

C,,H,0N2S: t231, ul06, 
ul07 

C,,H, .0: n197, n215, 
n216, m373, p43 

C,,H,.02: n178, n361, 
n362, n363, n364, 
n365, n366, p56, 
p1850 

C,,H, 903: b3064, c549, 
p182, p183 

C,H i904: €535 

C,,H, 0S: t218 

C,,H,,BrN,0: a1364 

C,,H,,BrO,: b55, b58 

C,,H,,Cl,NO: a330 

C,,H,,N: n68, n69, n70, 
n71, n72, n88, n89, 
n219, n220, p2129, 


q126, q127, q128, 
q129, q130, q131, 
q132 
C,,H,,NO: q134, q135, 
q136, q137, q138, 
q139, q140, ql41, 
ql42, q143, q144, 
ql45 
C,,H,,NO,: a537, m114, 
p1509, s201 
C,,H,,NO3: c369 
C,,H,,NO,: c413, c417, 
c420 
C,,H,,NO;: 21465 
C,,H,,NO,: b163, b166, 
b169 
C,,H,,N30,S: s282 
C,,H,,N30,S,: t154 
C,,H,,Br,0,: p1413, 
pl414 
C,,H,,CINO,: h631 
C,,H,,CINO;;: 2150 
C,,H,2Cl,N,0;: c265 
C,,H,2IN: q262 
C,,H,.N>: n136, n138 
C,,H,2.N,0: al359, 
al360, v7, v8 
C,,H,2N,0>: h619, 
h620, t772, t773, t774 
C,,H,,N,0,S: r22 
C,,H;2N20¢: b1595, 
b1599 
C,,H,.N_S: t246 
C,,H,2N,0,S: s279 
C,,H,2,0: b2115, b2474, 
k10, p441! 
C,,H,20,: b3062, c356, 
c395, c396, p208, 
p1823, t104, t105, 
t106, t107 
C,,H,203: b3058, m426, 
p306, p1546', p1549 
C,,H,,0,4: b37, b1312, 
b1663, b2796', c388, c389, 
c390, c391, c392, 
c393, m112, p181, 
$221, s228, t466 
C,,H,,05: c394, p1272, 
p1428, p1429 
C,,H,,0¢: c261 
C,,H,3N: 62816, p309 
C,,H,,NO: 0301 
C,,H,3NO,: 62823, 
62824, b2825, h726, 
p1658 
C,,H,3NO;;: c512, h629, 
p727, p728, p729 
C,,H,3NO,: b1307, 
b1308, b1856 
C,,H,3;NO,S: h630 
C,,H,3N30: al1362, 
al363 
C,,H,3N30¢,: 6404, 
b405 
C,H, 4: b488 
C,,H,,BrNO: p1363 


C,,H,,4Cl,N2: n137 
C,,H,4N2: g189 
C,,H,4N,0: c947 
C,,H,,0: a712, a713, 
b2928, b2932, p368, 
p1681 
C,,H,,0,2: b206, b659, 
b826, b1267, b1282, 
b1458, b1459, b1460, 
b2658, b2814, b2849, 
d205, p307, p308, 
p310, p311, p363, 
p1572 
C,,H,,03: 2467, 2468, 
a469, b92, b93, 
b1272, b1611, b1615, 
b1618, b1658, b1666, 
b1691, b1708, b1709, 
b1710, b1711, b1712, 
p1559, p15S62, p1787 
C,,H,40,: f251, p1818 
C,,H,5N: p1015 
C,,H,;NO: al65, a510, 
b94, b2815, m412, 
m421, p217, p350 
C,,H,;NO,: b1316, 
b1318, b1333, c130, 
2143, s8 
C,,H,;NO;;: a512, 2994, 
p1463, p2152, t786, 
t787 
C,,Hy.6: 6399, b400, 
b401, b402, b403, 
b568, b765, b766, 
b776, b884, b884', 
b885, b922, b924, 
b924', h15 
C,,H,6N2: p936 
C,,H,6N20;: i181, p914 
C, ,H,.6N20;;: b3, b5, b6 
C,,H,.N2S: u45 
C,,H,.N;Cl: pl 
C,,H,.O: b396, b397, 
b398, b809', b881, 
b816, b817, b883, 
b923, b2899, b2900, 
b2901, b2902, b2903, 
b2904, b2905, b2906, 
e439, e443, e464, j6, 
p340, p341, p342, 
p343, p344, p1626, 
p1627, t389, t390 
C,,H,.6O2: b611, b616, 
b617, b652, p1184', 
t456 
C,,H,.O03: c53, c54, 
c55, c828, f231 
C,,H,,03S: t664 
C,,H,.60,4: m91, p1624 
C,,H,,CIN,O,: p915 
C,,H,,C1,N;: p2 
C,,H,7N: al159, b270, 
t457, t458 
C,,H,7NO: e52, n572 
C,,H,7NO;: m170 
C,,H,7N303: b24 


C,,H,,N30;: p917 

C,,H,3: d11, h54 

C,,H,,CINO: n571, 
pl199 

C,,H,gN2: h684, h693 

C,,H,3N203;: b20, b22, 
b23 


C,;H,3N2,03S: b2213 
C,,H;302: 62420, c22, 
d17, g15, h57, h58, 

i119, 146 
C,,H,303: c881 
C,,H;30,8: c72 
C,,H,3;05: p165 
C,,H,.NO,: d39! 
C,,H,.N30: e66, e67 
C,,H292'c652, h55, 
h56, n565 
C,,H2 Br,0,: h28 
C,,H2.CINO: a313 
C,,H20N,03: d88 
C,,H2 902: h30, h49, hS0 
C,,H2 903: 0185 
C,,H2 904: h134, m21, 
m56, m58, m71, m94, 
m103, n530 
C,,H2005: g75 
C,,H200;0: p1064, v18 
C,,H,,BrO,: h25, h26, 
h27 
C,,H,,FO,: h29 
C,,H,,N: h24 
C,,H,,NO: 167, p282 
C,,H,,NO,: p1508 
C,,H,2: c690, c693, h46, 
h47, h48 
C,,H,2BrF: h21 
C,,H22N,0,4: m73 
C,,H2.N>,S;: p1029 
C,,H,,0: h16, h39, h40, 
h41, h42, h43, h53 
C,,H220,: b2671, d48, 
h22, h147, h153, 
h437, h440, n537, 
0169, 0176, p225, 
p1327 
C,,H,,03: c166! 
C,,H220¢,: 245 
C,,H.23N: p990, p1009, 
p1010 
C,,H,3NO: h17 
C,,Hy4: hl9 
C,,H24,0: h31, h32, h33, 
h34, h35, h36, h37 
C,,H,;N: h20 


Ci2 


C,2F,,N: a921 
C,2H,Br,Cl,N,0,S,: 
al626 
C,,.H,Br,Cl,N,OS,: 
al627, al628* 
C,,H;NO;: n279 
C,2H;N,0, 2: a880 
C,,H.Br,O: d121, d122 


C-634 


C,,H,.Br,0,S: d148 
C,.H,Br2S: d147, d149 
C,2H,.Br,N,0,S2: 
al628 
C,2H,CI,N20,4: b2268 
C,2,H,¢Cl,N,0,S8: s322 
C,2H.Cl,N,0,8,: d252, 
d253 
C,,H,C1,0,: n270 
C,,H.N20,: d123, d124 
C,,H.N20,S: d150 
C,2H6N208: 1278 
C,2H6N,Og: 62327 
C,,HgN4OS: 8330 
C,2H.N,OsS2: d261 
C,2H6N4O 10: 62292 
C,,H,O,: al4 
C,,H,O;: n269 
C,,H,O,.2: b1066 
C,,H-,BrO: d118, d119, 
d120 
C,,H-BrOS: d140, d142 
C,,H,BrO,S: d138, 
d139 
C,2H-,BrS: d137, d141, 
d143 
C,,H,Br,N: a888 
C,,H,NOS: i178 
C,,H,NO,: n273 
C,,H,NO,S: d151, 
d152, i179 
C,,H,NO;: d125, d126, 
d127, r8 
C,,H,NO;S: d154 
C,,H,NO,: r3 
C,,H,NO,S: d153 
C,,H,NO,: n280 
C,2H,N30,: p532 
C,2H,N303: cl51 
C,,H;N30,S: p717 
C,,H,N;Og: a889 
C,2Hs: al7 
C,,HgBr,: b2266 
C,,HgBr,0: e512 
C,H gCl,: b2267 
C,,H,Cl,N,0,S: al633 
C,2HsCl,N,0,S,: 
al616, al619, al621 
C,H gCl,0: e513 
C,,HgCl,0,S: s367 
C,2HgCl,03S: b1145 
C,2,HgCl,0,8,: 62353, 
b2355, b2358 
C,,HgCl,: a772 
C,,HgCl,O: d167 
C,,HgF 2: b2274 
C,2HgN>2: p528, p529, 
p530, p531, p550 
C,2HsN,0: p553 
C,2HgN20,: cl49, c150 
C,2HgN203;: p2049 
C,,HgN20,: 62305, 
b2306, b2307, b2308, 
p552 
C,,HgN,0,S: s325, 326, 
$327 
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Gc 2HgN,0,82: d258, 
d259, d260 

C1 2HgN,Os: e519, e520, 
e521, e522, e523, e524 

C,,HgN207: 61598 

C,2H,O: al6, di13 

C,,H,OS: p722 

C,,H,0,: b2110 

C,2HgO3: n277 

C,,Hs,O,: il 12, n263, 
n264, n265, n266, 
n267, n268, n274, 
n275, n276, n431, x25 

C,2HgS: d134 

Cc, 2HsS2: t135 

C, 2H, Se,: s29 

C,,HoBr: a9, b2242, 
b2243, b2244 

C,,H.BrN2: al534 

C,,H,BrN,0: al649 

C,,H BrO: b2246, 
b2247, e511 

C,,H,BrO,: n27 

C;H,CI: al0, b2248, 
b2249, b2250 

C,,H,CIN,O,S: al630 

C, ,HoCIN,O,S: al631 

C,,H,CIO: b2252, 
b2253 

C,,H,CIO,S: s362 

C,2HoI: all, b2316, 
b2317 

C,H N: a542, a544, 
cl4l 

C,,H NO: d114, d115, 
d116, d117, p723, 
p1966 

C,2H,NO,: al2, 62323, 
b2324, b2325, d162, 
i78 

C,2H NOS: $328, s329 

C,,H NOs: 526, e527, 
i77 

C,,HoNO,4: n34 

C,,HoNS: 135, 4136, 
p716 

C,,H,N30,2: al601 

C,,H.N304: a869, a870, 
a871, a872, a873, 
a874, al544 

C;,H,N3Os: 2875, 2876, 
a877, a878 

C12HoN30,S: 21636 

C1 2H N,O,: 499 

C,2H,0: a4, b2214 

C,2H,oAsCl: al422 

C,H, CIN30,S: al632 

C1 2H, oCIN3S: t186 

C,H, oCl,Se: $36 

C, 2H; oC. Si: 364 

C 12H, oFI: i90 

C, 2H, oF :Si: s68 

C,2Hjol2 2191 

C,2H,oN2: al512, a1513, 
e578, p551 


C1 2H, oN20: a887, a892, 
al577, al579, al 582, 
1647, al648, p531 


C, 2H, oN20>: 2884, a885, 


a886, al541, a1541', 
a1542, b2227, b2228, 
b2229, b2230, b2231, 
b2232, b2233 

C,H; 9N,0,S: d144 

C,2H,.N,03: a158, n16, 
n17,n18, n19, n20, 
n21, n22, n23 

C,,H, 9N,0;3S: al629, 
$389 

C,2H, .N,0,S: al635 

C,2H,0N,0;: g176 

C,2H;0N20,S,: al614', 
al617', al619! 

C,2H,oN2S: d145, d146 

C, 2H, 0N,0;: al009 

C, 2H, .0: b2312, b2313, 
b2314, e510, n24, n25 

C,2H, .OS: s387 

C, 2H, O02: a239, a240, 
a540, b2275, b2276, 
b2277, b2278, b2279, 
b2280, n28, n29, n30, 
n31, n32, n33, n192, 
n321, n330, n421, 
n422, n423, n424, 
n425 

C,2H, 02S: s323, s359 

C,H, 903: a538, a539, 
e514, e515, £224, 
n377, n426 

C,,H;,03S8: al5, 3391 

C,H; .0,: b2326, mé2, 
p55, ql4 

C,H; .0,S: s369, s370, 
$371, s372 

C,2H;.0,S,: b2356 

C,,H,,0-,: e8', n427 

C,,H,)S: $317 

C,H, 0S,: d248 

C,2H,Se: s33 

C,H, Se2: d218 

C,.H, ,As: al435 

C,,H,,AsO,: al450 

C,,H,,N: a5, a6, a7, a8, 
a863, b2220, b2221, 
b2222, p1967, p1968, 
p1969 

C,,H,,NO: a156, a157, 
a541, a543, a881, 
a882, a883, al1175, 
al176, al1177, b2223, 
b2224, b2225, b2226, 
Cis2 

C,,H,,NOS: a516', 
$388 

C,,H,,NO,: a126, g164, 
jl0, m51 

C,,H,,NO,S: b1096, 
$360, s361 

C,,H,,NO3: s259 

C,,H,,NO,S: b1180' 


C,2H,,NO,4: g175 
C,H, ,NS: 318, s319 


C,,H,,N;: al1520, a1521, 


al522, d91, d92 
C,,H, 2: n168, n169, 
nl181, n182 
C,,H,,BrN: a864 
C,,H,,BrNO,: p834 
C,,H,,BrN;: a1523 
C,,H,,CINO: n26 
C,,H,,CIN;: al524 
C,.H,,N,: a865, 2866, 
b2257, b2258, b2259, 
b2260, b2261, h668, 
h669 
C,,.H,.N,OS: s390 
C,,H,,N,0,S: s364, 
$365, s366 
C,,H,,.N,0;: a1543, 
b25, b30 
C,,H,,N,0,S,: b2354, 
b2357 
C,,H,,N,0,S,: 62359 
C,,H,,N,0,: b1605 
C,,H,,N,S: s320, s321, 
u97 


C,,H,,N,S,: d249, d250, 


d251 
C,,H,,.N,: al536, 
a1537, al538 
C,,H,,N,0,S,: al615, 
al618, al620 
C,,H,.N,0,: a792 
C,,H,,0: e381, e382, 
h306, n179, n180 
C,,H,,0,: c351, p58 
C,,H,,03: 6944, c536 
C,,H,,.0;: c546 
C,,H,,0,: 6962, b964 
b967, b1193 
C,2H,20;2: c736 
C,2H,3BrO;: b2660 
C,2H,3N: c156, n85, 
n86, n170, n171, n183, 
n184, q225, q226, 
q227, q228, q229, 
q230, q231, q232 
C,,H,3NO: e383 
C,2H,3NO,: b2794, 
p842, p1510 
C,,H,3NO3;: s211 
C,,H,3NO;3S: a1003 
C,2H,3NO,: b1059, 
p885 
C,2H,3N3: 2868, b2328 
C,2H,3N30,S,: b1131 
C,2H,3N;: al603 
C,2Hy4: c823 
C,2H,,As,Cl,N,0,: s9 
C,.H,4CINO;;: c520 
C,2H,;,CIN;O,S: p1078 
C,2H,4N2: n87, q133 
C,2H,4N20>: t777, t778 
C,2H,4N203: b4 
C,2H,4N,0,: b1602 
C,2H,4N,4: h637, h638 


C,2H,4N,OS: 162 

C,2H,,N,0,S: s280 

CoH, aNeO>2: €235 

C,H, ,0: b1223, t99, 
t119 

C19H, 40>: b2554, c357, 
367, c401, h570, 
p439 

C,2H, 403: b807, b809, 
b1300, b2771, b2834, 
e612, p299' 


C1 2H, 404: 1368, b1019, 


b1028, i111, p821, 
p852, p853, p854 
C,2H,,0;: c424 
C,,H, Br: b315 
C,2H,;ClO,: b1818 
C,2H,;N: j9, p297 
C,,H,;NO: p955 
C,2,H,,;NO;: 264, a996, 
a997, a998, h722 
C,,H,;NO,: c519 
C,,H,;NO;: p2159 
C,.H,;N30,: b383, 
p890, t705 
C,H, 5N;O20: c236 
C,2H,.: b484, d163 
C,,H,;,.CINO;: a999 
C,,H,.N20: c948 
C,2H,.6N,03: bl1, p212 
C,2H,.N20,: b1023, 
b1033 
C,2H,.N,0,S: al011 
C,2H,.N.05: b385 
(C,2Hi16N4018)n: C237 
C,,H,.0: 2698, b486, 
b487, c767, c768, 
h535, p367 
C,2H,,.0>2: 2581, b485, 
b798, b801, b1287, 
b1869, p296, p1573, 
p1577 
C,,H,,.03: 2509, b926, 
b1673, b1678, b1777, 
b1816, b1817, b2841, 
b2845, h519, p1790 
C,2H,604: b1557 
C,2H,,.07: al398 
(C1 2H 60g),: €238 
C,H, 7CIN,: h696 
C,2H,7N: al066, b216 
C,2,H,,NO: a81, a82, 
h429, p293 
C,2H,7NO;;: a995 
C,2H,7NO,: p2158 
C,2H,7N30;.6: c240 
C,,H,7N,0.: al411 
C,H: b641, b642, 
b643, b764, b791, 
b886, b959, b960, 
h376, 0104 
C,,H,sCINO,: c309 
C,2H,gCl,N,OS: v25 
C,2H,,N,03S: t274 
C,2H,3N,0;: 246, 247, 
m139, m140 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C,2H,3N,0,: 236, 2216, 
i3 
C,2H,,0: b378, b379, 
b380, b381, b382, 
b387, b388, b744, 
b860, e440, e441, 
e573, h507 
C,.H,g0.2: b595, b612, 
b742, b743, d5, p655? 
C,,H,3,03: b958, f230 
C,2.H,,0,: m65, m66, 
p2121 
C,2H,30,: p1763, s230 
C,2H,,0¢8: a1399, t20 
C,H, .BrN,0O,: p1853 
C,,H,.N: all115 
C,,H,.NO: a1086, 21087 
C,2H 29: d318 
C,2H20N,203: b17 
C,.Hi0N2S,: d229 
C,,H,,.0: £203 
C,H 90,.: 62417, 62418, 
b2419, e58, e567, 
1116, 1117, i118, 145, t50 
CipeHs.OR coz. cs II. 
CUZ Ci liac718; 
Cie 22503516s 
d317, f180 
C,2H 2006: g119 
C,,H290;: c432 
C,,H,,ClO,: a514 
C,2H,,NO3: a950 
C,,H,,N,0,,: al410, 
al412 
C,,H,2: b2186, b2187, 
d78, d319, d320, 
d321, d322 
C,2H220,: a218, c893, 
h52, h457, 0157 
C,,H,,0;: a513, 
h430 
C,,H,,0,: d38, h389, 
h392, m79, m101, 
m108, m109, 0144, 
0271, s189, s190 
(C,2H220s),,: c239 
C,2H,2,0;: t14, t15, t21, 
t22 
C,2H220;0: 138 
C,2H,20,,: c231, 15, 16, 
17, m120, m154, s273, 
t697, t698, t780 
C,2H220;2: 14 
C,,H,3;BrO,: d309 
C,,H,3;ClO: d300 
C,,H,3FO,: d310 
C,,H,3N: a825, d304 
C,,H,;NO: 1141 
C,,H,3NO,: a894 
C,2H.,4: d315, p1748 
C,,H.,BrF: d289 
C,,H,,Br,: d291 
C,,H,,CINO: a320, 
a348 
C,2H,,0: d282', d313, 
h18 


C1,H2,0,: 2190, 2681, 
d47, d295, h156, 
h435, 0164, p224 

C,2H,,0;: pl2, p14! 

C,2H2,40¢: m172 

C,2H»2,0;2: m121 

C,H, <Br: d288 

C1 2H) sI: 292 

C, 2H, ;N: p989 

C1,H,.NO: d296 

Ci2H 6: 4284 

C,2H26N20,4: b2685, 
p1536 

Cy 2H26N20, :a449 

C,,H2,.0: d31 i d312, 
e496, h38 

C,2H>,.0,S: s401 

C,2H2,0,3: m155 

C17H,.S: d294, s311 

Cy 2H,7BO;: b2387 

C,2H2;N: 2843, a920, 
a938, d285 

C1,H,,NO, : a862 

C,,H,,05P: p799 

C12H2704P: p775, p777 

C,2H,23BrN: a976 

C,,H2,CIN: d287 

C,2H23IN: a977 

C, 2H;39O0Si, : d220 

Ci2H300,3P¢: t121 

C,2H3.B3P; : b2402 

C,,H;,.0,Sis: p371 

C12H3¢0¢Sig: c810 


Ci3 


C,3H;N30,;: f90, f91 
C,3H,.C1,O,: m207 
C,3H,BrO: f86 
C,3H,CIN,O,: b1982 
C,3H,ClO: £87 
C,3H,NO;: f89 
C,3H,N30,S,: b2128 
C,3H,Br,0: b1986 
C,3HgCIN: a734 
C,3HsClL: £64, f65 
C,3H,Cl,0: b1987, 
b1988 
C,3H,I,0: b1999 
C,3H,N,0,: b2009 
C,3HgN,O,;: b1603 
C,3HgN,Og: m203 
C,3HgN,O.: u34 
C,3H,O: f80 
C,3H;OS: t249, x9 
C,3H,0,: x12 
C,3H,0,S: d155, d156 
C,3H,0;: d128, d129, 
d130 
C,3H,O,: x13, x14, x15, 
x16, x17, x18, x19, 
x20, x21 
C,3Hg,O,S: d157 
C,3HgO,: n312, n313 
C,3H.Br: £55, £56 


C,3H.BrO: b1976, 
b1977, b1978 
C,3H,Br3;0;S: t674 
C,3H,CIO: b1979, 
b1980, b1981 
C,3H.N: a727, b2066, 
b2067, b2330, b2333, 
p526 
C,3H,NO: a738, f81, 
£82, £83, £84, £85, p527 
C,3;H,NOS: b1220, 
62130, b2131 
C,3H,NO,: b2154, 
b2155, b2156, b2157, 
b2158, £74, £75, £76 
C,3H,NO;: b2027, 
b2028, b2029 
C,3H.NS: 62141, i218 
C,3;H,N30;: 21608, 
al609, al610 
C,3Hyo: £45 
C,3H, .CINO: cl113 
C,3H,9Cl,: m255 
C,3H, 0Cl,0,: m195, 
m196 
C, 3H, 0N2: a728, a729, 
a730, a732, b1218, 
c158, c577, m245, 
p554 
C,3H,oN,0: p1892 
C,3H,oN,0;: al604, 
al605, al606 
C,3H,0N,0;;: al1607, 
b1248, b1249, b1250, 
b1838, b1846, b1855 
C,3H,9N,0,: m209, 
m210, m211, m270, 
m287, m288 
C,3H,.N,0;S: al611, 
al634 
C,3H,oN2S: b2142 
C,3H,,0: b1959, £67, 
f68, x1 
C,3H,.O0;: al3, b1295, 
b2010, b2011, b2012, 
b2329, b2331, b2332, 
p1802, p1803, p1804, 
p1824, x2 


C,3H; 903: b1278, b1279, 


b1280, b1679, b1871, 
b1989, b1990, b1991, 
b1992, b1993, b1994, 
b1995, b1996, b2334, 
c175, p71! 

C,3H, 03S: £78 


C,3H 1904: b2050, b2051, 


b2052, b2053, b2054, 
n333, v23 


C,3H;00;: b2030, b2031, 


b2032, b2033, b2034, 
b2035, b2036, b2037, 
i182 
C,3H,0S: 62049, t248 
C,3H,,Br: m221 
C,3H, ,BrO,: p1664 
C,3H,,Cl: m235, m239! 


C-636 


C,3H,,CIN,: a731 
C,3H,,CIN,O,S: al637 
C,3H,,N: a737, al015, 
b1960, c148, £48, £49 
C,3H,,NO: b1251, 
b1961, b1963, b1964, 
b1965, £50, 51, £52, 
f121, p587 
C,3H,,NO,: b1321, 
b1340, b1653, b1683, 
b1690, b1872 
C,3H,,NO;;: f3 
C,3H,,NO,: b1921 
C,3H,,NS: b1892 
C,3H,,N3: a735 
C,3H,2: 61219, b2320, 
b2321, b2322, m271, 
n35 


C,3H,2N>: b44, f63, f130 
C,3H,,N,0: a801, al 587, 


a1589, a1590, a1591, 
al592, al1594, a1595, 
al597, al598, a1599, 
b1297, b1332, b1983, 
b1984, b1985, h3, 
u70, u71 
C,3H,,N,03: b7 
C,3H,,N,S: u74, u75 
C,3H,.N,0: cl57 
C,3H,2N,0,: m190, 
m191 
C,3H,.N,S8: d269 
C,3H,,0: b279, b280, 
62318, b2319, e432, 
m281, m366 
C,3H,,02: a229, a230, 
a231, a232, e535, 
m205, m206, m280, 
nl0, n11, n320, n329, 
p588, p589, p590, 
p1539, p1540 
C,3H,20,S: s352, s381, 
$382 
C,3H,,0;3: n375 
C,3H,20,4: n367 
C,3H,2S: s289 
C,3H,3N: a802, a891, 
m178, m185, m186 
C,3H,3NO: al50, m355 


C,3H,3NO,S: t643, t651, 


t661 

C,3H,3N3: d100, d101, 
2201 

C,3H,3N30: s40, s41, 
342 

C,3H,;3N3;0;S,: s288 

C,3H,3N3S: $43, s44 

Ci 3H: 255, 0256, 
n257, n258 

C,3H,.N;: h698, h699, 
h700, m192 

C,3H,,N,0: h2 

C13H,4N,03: 621, t775, 
t776 

C,3H,,N,0;: m75 

Ci3H,4N,O: c137 
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C,3H,,0: n248, n249 
C13H, 40>: p57, p1686 
Ci3H,403: 62701 
C,3H,,0,4: s266 
C,3H,,0;: 0437 
C13H,40¢: 1610, t611, 
t612, t613 
C,3H,;CI,N,0;3: h764 
C,3H,.N: a913 
C, 3H, .BrNO;: h450, 
h451 
C13H, 60: p438 
C,3H,.O2: b1271 
C,3H,,03: 2700 
Ci3H,.0,: m1l1 
C,3H,.O7: h8, vl 
C,3H,7BrO: p1665 
C13H,,NO3: h449, 135 
C,3H,,NO,: m115, 
p2073, p2074 
C13H,7N;0: 21365 
C,3H,3N,03: 177, 178, 
179 


C,3H,;gN20,: b386 
C,3H,gN4O2: al413 
C,3H,,0: h194!, p1098 
C,3H,gO2: b1275, b1833 
C,3H,30;: t461 
Ci3H,5NO>: i194 
C, 3H,.NO;3;: p25 
C,3H,.NO,: p2070, 
p2071 
C, 3H20: t713 
C, 3H20N2: p979 
C1 3Hp9N20>: b1335 
C,3H29N,04: cl6 
C,3H2,0: b810, h182, 
i94, i195, 196, i98, i100, 
€570, p326, p1873 
C,3H200, : p655! 
C13H20O3: £237 
C, 3H29O0,4: £267 
C,3H 2003: p75 
C, 3H, ,CIN,O, : b1336 
C,3H,,CINO: n571 
C,3H,.CIN,O: b1331 
C, 3H,,0: 192, 193 
C,3H2,0,4: m64 
Ci3Ho4: t731 
C,3H24N,0: 0567, c568 
C,3H,,0,2: hS1 
C,3H240,: m87, n527 
C, 3H25N: t725 
C,3H2.6: t730 
C,3H2.6Br2: t719 
C, 3H)<N;: m187, m188, 
m189 
Cc, 3H,,0: t714, t727, 
t728, t729 
C,3H2602: d47', d52, 
d303, h23, h1S1, 
h434, 0171, 0174, 
p230, 722 
C,3H,7Br: t718 
C,3H27N: p1013 


C,3H,7,NO: t715, t723 
Cy3Hy9: t716 
C,3H23,0: n549, t726 
C13H>,O>: t720, t721 
C,3H2,03: 0239 
C,3H,3,0,: 0237 
C3H20N: t717 

C1 3H350;Si,: 536 


Ci4 


C,,H,Br,0,: a1301 
C,,4H,C1,0,: a1302 
C,,H,N,O, 2: al1303 
C,4,H,O,: n311 
C,,H,.Br,0,: a1275, 
al276 
C,4H,Cl,0;: al277, 
al278, al279, al1280, 
al281, al282, al283, 
al284, al285 
C,4HeN20¢: al310, 
al311, p542, p543 
C,4H,Os: e36 
C,,H,BrO,: al258, 
al259, p534, p535 
C,,H,BrO,: al260 
C,,H,C1O,: al263, 
al264, f94, p536, 
p537 
C,4,H,C1O;S: al356 
C,,4H,IO,: al296' 
C,,H,NO,: a1322, 
al323, p547 
C,,H,NO;: a1299, 
al300 
C,,4H,NO-S: al357 
C,,HsBrNO,: a1253, 
al254 
C,,HsBr,: al 208 
C,,H,Cl, : al209 
C,,HgCl,0,: b2337 
C,,H,Cl,O;: b1467, 
b1475, b1482 
C,,4HsN,0,: p846 
C,4,HgN203: p470, 
p471 


C,4HeNoS,: 4231 
C1sH,O>: 21248, p533 
C14H,O3: 1314, 21315, 
b2336, £92, £96, £98, 
f99, p544, p545 
C,4H»O,: 21286, 21287, 
al288, 21289, a1290, 
al291, al292, a1293, 
al294, al1295, p538, 
p539, p540, p541 
C,4H,O,: 21333, 21334, 
al335, a1336, al337, 
a1338, al339, a1340, 
a1341, p548, p549 
C,,H,0-;S: al353, al354 
C14H,O,: 21325, 21326, 
a1327, a1328, a1329, 
a1330, a1331, al1332 
C,,H,0;: al324 


C,4HgOg: al313, n310 

C,4HsO3S,: a1349, 
al350, a1351, al352 

C,,H,Br: p492 

C,4H Cl: a1201, al202, 
al203 

C,,H,ClO,: b1404, 
b1488 

C,4HoCl,: e183, e206 

C,,4H.NOS,: b2133 

C,,H NO, : al232. 21249, 
al250, b2340, 93, 
p509, p847 

C,,H,NO;: a1213, al257 

C,,H,NO,: a1255, a1256 

C,4H NO,S: a1355 

C,,4H,NO,: b2350, 
b2351, b2352 

C,4H,0: a1193, e602, 
p484 


C,,H,oBr,0: a289 
C,,H, oBr,0,: n140 
C,4H,; oCINO,: a1204 
C,,H,,C1,0: a383 
C,4H;0Cl,: e182 
C,,H,)N,0: k9 
C,,H;.N,0,2: al265, 
al266, al267, al268, 
al269, al1270, al271, 
al272, al273, al274 
C,4H,.N,0,: al612, 
al613, al614, e415, 
$138, s139, s140, s141, 
$142, 143, 3144, 5145, 
$146, s147, s148 
C,4H,.N20;: al653, 
al654, al655 
C,4H,0N20>;: b1594 
C,4H,.N20;: b1661 
C,4H, 0: a1214, al224, 
al225, al226, k3?, 
p503, p504, p505, 
p506 
C,4H, 902: al215, a1216, 
al217, al218, a1219, 
b1198, p495 
C,4H,,02S: s293 
C,4H,002S;: d232 
C,4H; 903: a1235, al236, 
al237, al238, al239, 
al240, al241, al242, 
b1262, b1398, b1402, 
b1403, p515, x4 
C,4H, 9038S: p523, p524, 
p525 
C, 4H, 90,4: 62335, b2341, 
b2342, b2343, b2345, 
b2347, p469 
C,4H,90;: b1655, 
b1659, x22 
C1 4H; 90: 62379 
C,4H;00.o: d181 
C,4H,,BrO: 62245 
C,,H,, BrO,: a288 
C,,H,,ClO: a437, 
b2251, k8 


C-637 


C,4H,,ClO,: a381 
C,4H,,Cl,: e238 
C,4H,,N: 2440, a739, 
al197, a1198, a1199, 
b2068, c146, p488, 
p489, p490, p491 
C,4H,,NO: cl42 
C,,H,,NO,: b1202, 
b1203, b1399, s216, 
$217 
C,,H,,NO;: 61395, 
b1396, b1397, b2021, 
b2022, b2023, b2024, 
b2025 
C,4H,,NO,: b1292, 
b1293, b1294 
C,,4H,,NO,: b1677 
C,,H,,N3;0,: b1216 
C,4H,2: a1210, e416, £70, 
p494, p499, s129 
C,,4H, 2Br,: e179, e180 
C,,H,,CINO: a382, 
b1245 
C,4H,2Cl,N20,S): 
al622, al623, al625 
C,4H,2C1,0: e346! 
C,4H,,N>: a1207, 
b36, p493, q9, q10, qil 
C,4H,;2,N,0,: a1580, 
a1583, b123, b126, 
b129, b1199, b1200, 
b1201, h646, 0261 
C,4H,2.N,03;;: b2026, 
b2218 
C,4H,,.N,0,: b1646, 
b1647, b1648, e190, 
e191, e232, e233, e258 
C,4H;2N,0,S: s283 
C,,H,,0: a39, al212, 
al227, 21228, b2016, 
b2017, b2018, b2219, 
k7 
C,4H,20,: 2434, b1265, 
b1301, b1302, b1303, 
b1406, b1407, b1408, 
b1944, b1945, b1946, 
b2013, b2014, b2015, 
$133, 5134, s135, $136 
C,4H, 203: 2441, b1285, 
b1656, b1696, b1786, 
x28 
C,4H,20,: 61670, 
b1997, b1998, n159, 
n272 
C,4H,20.: k24 
C,,4,H,3N: b41, b2019, 
c147 
C,,H,3NO: al11, a435, 
a577, b1252, b1253, 
b1254, b1966, b1967, 
b1968, b1969, b1970, 
b1971, b1972, b2215, 
62216, b2217 
C,,4H,3;NO,: b1654, 
b1951, b1952, b1953, 
c88 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C,4H,3NO,: f2 
C,4H,3NO,S: b1409 
C,4H,3N30: a1514, i99 
C,4H,3N30¢: t738 
C,4H;,4: 62299, b2300, 
b2301, b2302, b2303, 
e236, e237, m293, 
m294, p514 
C,4H,,NO,PS: b1073 
C,4H,4N>2: al71, al545, 
al546, al1547, a1548, 
a1549, 130, s131, s132 
C,4H,,N,0: al557, 
a1558, al559, a1560, 
al561, a1562, a1563, 
al564, a1565, a1566, 
a1567, a1569, a1570, 
al571, 21600, b1949, 
u72 
C,,H,,N,0,: al585, 
al586 
C,,4H,,N,0;: al650, 
al651, al652 
C,,H,,N,0;: g177 
C,,H,,N_,S: u73 
C,4H,4N3Na0,S: m392 
C,,4H,,0: b2310, b2311, 
e360, e361, e362, e470 
C,4H,,OS: 8383, s393 
C,4H,402: b2282, b2283, 
b2284, b2285, b2286, 
b2288, b2293, b2294, 
b2295, b2925, e235, 
e305, e306, e307, 
e308, m370 
C,4H,,0,S: s324, s353, 
$354, s376, s377, s378 
C,4H,,0,S,: d254 
C,,H,,03: e516, e517, 
e518, i32, i33 
C,4H,,03S: t646, t647, 
t648, t673 
C,4H,,0,S: s373, s374 
C,4H,40,S,: e193 
C,4H,4Og: b1183, b1184, 
b1187 
C,4H,,48: s294, s335, 
$336, $337, s338 
C,4H,4S82: d233, d263, 
d264, e194 
C,4H,4Se: s34, s35 
C,,H,,N: 2803, 2804, 
a805, a817, a890, 
a900, a901, a902 
C,,H,;NO,S: t636, 
t637, t638, t658, t662, 
t663 
C,4H,5N,: al525, al1526, 
al527, al1528, al529, 
a1530, a1549!, d93, 
d94, d95, d96, d97, 
d98, g205 
C,,H,;P: p746 
C,4H,6: a1223, p502 
C,4H,.CIN: a903 
C,4H,.N2: b2240, b2263, 


b2264, e177, e192, 
h636, h648, h649, 
h670, h671, h672, 
h673, h706 
C,4H,.N,0: b2265 
C,4H;6N202: b2262 
C,4H,6N20,: 21007 
C,4Hi6N2.0.82: b2360 
C,4H,6N,0,S,: al624 
C,4H,.0,: m50 
C,4H,7N: n152 
C,4H,7NO,: c528 
C,,H,,NO;;: fl 
C,,H,7NO;: m43 
C,4H,7NO,: p1860, 
p1861, s10 
C,4H,,: 21233, p510, 
p511, p512 
C,4H,,N,0>: h763 
C,,H,3N,0,: 2660 
C,4H,3N,0¢: £239 
C,4H,;3N,0.: cl0 
C,4H,,0: h92, h208 
C,4H, 30,4: m46, p828 
C,4H, 30,6: b286, p823 
C,,4H,,0,: p907 
C,,4H, .NO: a99 
C,4H,)N3S: m387 
C,4H20N2: 62188 
C,4H20N20,: b384 
C,4H2.N,0,S: p676 
C,4H20N,: c703 
C,4H20N,0,: c490, c491 
C,4H2 902: b2087 
C,4H2 903: e427 
C,4H,,NO,: 0139 
C,,H,,NO,: p2072, 
p2157, p2158 
C,4H>22: b525, b934, 
b935, 0140, p499, 
p500, t63 
C,4H22N4: h640 
C,4H220: b529, b530, 
e588 
C,3H220,: b524, b527, 
e592, p682! 
C,,H,20,: 0265 
C,4H,,03: e326 
C,4H23N: al075, b269 
C,,H,;NO,: i59 
C,4H23N3O: i97, i99 
C,4H24: p513 
C,4H24N2: b296, b297, 
9 


C,4H240,: c62 
Ci4H,;NO,: cl199 
Ci 4H2¢: t92, t93 
C,4H2.CINO,: c200 
C,4H,<N.20;: m33, pl64 
C,4H2,0,: e304 
C,4H2,03: 2447, h146 
C,,4H2,0,: d35, d293, 
h383, h389 
C,4H2,60¢: t28 
C,,H,,ClO: t81 
C,4H27N: t85 


C, 4H: t90 
C,,H2,Br,: t71 
C,4H2,CINO: a344 
C,4,H2,0: h44, t64, t88, 
t89 
C,4H2,02: d301, h150, 
h439, 0168, t77, t724 
C,,H, Br: t69 
C,4H2 Cl: t70 
C,4H2 N: p1012 
C,,H,.NO: t66, t78 
C,4H30: t67 
C,4H30N20,: p233 
C,4H3 0: e494, t87 
C,4H3 902: d283, t74 
C,4H3 03S: t75 
C,4H300,S: s399 
C,4H3 0S: s310, t76 
C,,4H3,N: a841, t68 
C,4H;,NO,: d286 
C,4H,420;Si,: h536 
C,,H4,0,Si,: c618 


C5 


C,;H.CINO;: a1347 

C,;HeN,O;3: a787 

C,;H,NO,: a1346, al348 

C,5HgCl,O3: b1405 

C,;HgO;: c551 

C,5;HgO,: a1342!, a1343, 
al344 

C,;H BrO,: f21 

C,;5HoN: p518, p520, 
p522 

C,s;sH,NO,: al317 

C,;H, .BrNO,: al261, 
al262 

C, 5H, .Br,0,: p1271 

C,5H,oN20;: 247 

C,5Hyo0N,O,0: a274 

C,5H, 90: al243 

C,5H,9O,2: al244, al245, 
al246, a1316, f20, 134, 
p516, p517, p519, 
p521, p898 

C, 5H, 03: f25, f97, 
p1301 

C,5H, 90,4: al297, a1298, 
f22, i161 

C, 5H, 905: al296, a1318, 
al319, b1042, b1462, 
£37, £38, 1162, i183, 
p863, p864 

C,5H;0O0¢: £33, £34, £35, 
£36 

C,5H;00>: £26, £27, f28, 
£29, £30, £31, £32 

C, 5H, ClO;: p22 

C,5H,,ClO,: d81 

C, 5H, ,1,NO,: t266, t267 

C,5H,,N: q218, q219, 
q220, q221, q222 

C,;H,,NO: 0294, 0295, 
0296, q177 


C-638 


C,,;H,,NO,: a1320, 
al321, p832 

C,;H,,NO3: c252, c253, 
0254, c255, c256 

C,5H,,NO,: p1805, 
p1806, p1807, p1808, 
p1809 

C,5H,,NS: t143 

C,;H,,N30: a1510, 
al511 

C,5H,2: al229, al230, 
a1231, p507, p508 

C,;H,,Br,0: p1674, 
pl675 

C,5H,21,0;: p1423' 

C,;5H,2,N,OS: h618 

C,5H,2.N,0,: h617 

C,;H,.N,03;;: f290, h725, 
i163 

C,5H,2N,O,4: 118 

C,5H,20: c245, f88 

C,;H,,0,: a452, c365, 
£17, p1273, p1274, 
p1275, p1276, p1783' 

C,5H,203: b1241, b1242, 
b1264, b1401, b1893, 
b1894, b1895, b1897, 
b1898 

C,5H,;2,04: b1288, b1672, 
m204 

C,;H,20,: f19, m194 

C,;H,3;NO: cl54, f46, 
£47 

C,;H,3NO,: p1548 

C,;H,3NO;: b1240 

C,;H,3NO,: b1650 

C,5H,3N;0,: al 112 

C,5H,4: p1741 

C,;H,4N,0,: al517, 
al518, al519, m20 

C,;H,,0: b2006, 
p1682 

C,5H,402: 2439, b1296, 
b1950, p1437, p1438, 
p1439, p1440, p1441 

C,;5H,,03: 2443, b2000, 
b2001, b2002, b2003, 
b2004, b2005, c177, 
e178, c179, e100, 115, 
p1442, pl443, pl1444 

C,;H,40,: 116, n166, 
p481, x27 

C,5H,405;: b1783, cl66, 
m394, p730 

C,5H140¢: ¢227, c228, 
c2295e7 1, e/25h1 

C,;5H,;N: cl55 

C,;H,;NO: b2007, 
b2008 

C,;H,;NO,: al119, 
cll4 

C,;H,;NO;: a935 

C,;H,;NO,: m116 

C,5H,5N30: a736 

C,;H,;N30;2: m393 

C,5Hi.6: 6278 
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C,;H,.N,0: al572, 
al573, al574, al575, 
al576, u62 

C,5H,.N2S: u79, u80 

C,5H,>N,0,: c9 

C,5H,5N,05: cl4 

C,;H,.O: e254', m368! 

C,5H,,.O2: b2315, p1117, 
p1118, p1179!. p11792 

C,5H,.03: al453, 282, 
h727 


C,5H,,.0;: e9 
C,;H;.O3: s91 
C,5H;6Oo: e158 
C,;H,7N: a798, a800 
C,;H,,NO-,S: t659, t660 
C,;H,7N3: g202 
C,5H,,: 21660, al661, 
al662, n172 
C,5H;g0: e586, e587, 
n221, n222 
C,;H;g03: s20 
C,5H;gO,: b1192 
C,5H,; .NO,: t758, t761, 
t763 
C,5H2 9CINO,: t759 
C,5H2 9NO,: a988 
C,5H2 002: h7 
C,5H2 904: m81 
C,;H,,NO,: e606, e607, 
e608, i157 
C,;H2,N30,: p902 
C,5H22: c565 
C,5H,,CINO;: e609, 
1158, 1159, 1160, p1034 
C,;H2,0: e102, v16, v17 
C,5H2202: b1866, e103, 
s13 
C,5H,3ClO,S: a1397 
C,5H23NO,: a741, p168, 
t763 
C, 5H 42 c7, c22e2225 
c223, c230, c496, f4, 
f5, 156, p29 
C,;H,,N,0: al367, | 62, 
1 63, m144, 0311 
C,5H2,40: b531, b532, 
b533, b534, e101, s14, 
s15 
C,5H240¢,: p1765 
C,5H240g8: p1291, p1922 
C,;H,;CIN,O: 0312 
C,;H,;CIN,O,: b1461 
C,5H26N2: s105 
C,;H,,O: e34, f6, £191, 
126, n467, n468, n469 
C,5H2.0¢,: g108 
C,5H2.07: c435 
C, sH2s: p4l 
C,5H23N,0,S: s106 
C,5H23,0: c863 
C,5H2302: m166 
C,5H2,03: p1517 
C,5H230,: m69 
C,5H30: e32, p40 
C,5H3oBr2: p35 


C,5H3,0: p30, p39 
C,5H3 902: d302, d308, 
h155, 0167, p37, t84 
C,5H3004: g91, 292 
C,>5H3,Br: p34 
C,5H3,NO: p31 
C,5H32: p32 
C,;H33B: b2413 
C,;H33BO;: b2392 
C,5H33N: 2922, a923, 
a946, p33 
C,;5H33NO: p1112 
C,;H330,P: p780 
C,5H3,CIN: a959 


Ci6 


C,.HsO,S): t184 
C,6Hyo: £44, p1930 
C1 6H 9Cl,0;: d216 
C1 6H, 0N2: b1958 
C,6H,0N,0;S: i63 
C,6HioN20S;2: 162 
C,6H,oN,O;: al 495, 
al496, al497, al498 
C,,H,,02: n441 
C,6H;003: 0436 
C,6H,.07: al345 
C, 6H, ,N: p1932 
C,6H,,NO>,: n442, q254, 
q255 
C,6H,;,NO,: al312 
C,5H,,N303: al485', 
al502, a1503, al504, 
al505, al506, al1507, 
al508, a1509 
C,6H,,N30,.: al659 
C,¢6H,,N30;: n15 
C,.6H,2: n246, n247 
C,6H,2,ClO,: 62747 
C,¢6H,2,N,0: al1499, 
al500, al501 
C,6H;2N20>: i60 
C,6H12N4O10: a273 
C,.6H,20: al194, a1195, 
al196, £2077, p485, 
p486, p487 
C,6H,20>2: a1304, al305, 
a1306, 21307, al1308, 
al309, b3005, b3006 
C,6H 1203: c251, 795 
C,¢6H,20,: £183, m4 
C,6H,20;: b2425, f23, 
£24 


C,6H,20,: hl0 

C,.H,2,07: rll 

C,6H,2S82: d267 

C,.6H,3ClO;: a377 

C,6H,3N: a911, a912, 
b1222, p2135, p2136 

C,6H,3NO: b2768, 
b2769 

C,6H,3NO3;: c373, c374, 
Care 

C16H,3N3: al 486, al 487 


C,6H,3N303S: b1129, 
b1130 
Ci 6Hi4: al220, alo2 
al222, b2448, b2449, 
p497, p498, p501 
C,6H,4CIN3: al 488 
C,¢6H,,N;: f16, n139 
C,6H,4N203: c368 
C,.6H,,0: b3056 
C,6H,40,: c248, c249, 
e250, c354, p496 
C,6H,,03: a578, a596, 
b1400, b1794, b1802, 
b1896, b1947, b2687, 
c358 
C,6H,40,: b1657, b2339, 
b2344, b2346, b2348, 
b2349, e286, i14, 
0274, 0275, 0276, s197 
C,6H1405: a569 
C,6H,40¢: f18, h14, 
p548 
C,.H,;ClO,: a384 
C,¢6H,;Cl,: e240! 
C,6H;;Cl,02: e185 
C,.6H,;N: p1343 
C,,.H,;NO,S: t683 
C,6H,.6: al211 
C,¢6H,.¢CINO: a334 
C,6H,.N,0,2: b2254, 
b2255, b2256, e178, 
h647, i165, 174 
C,¢6Hi¢6N20,8: s363 
C,.6H,,.O: 62922 
C,6H;.6O2: 2438, a584, 
b1948, p1340, p1570, 
$137 
C,6H,.03: a442 
C,6H,.0,4: b1955, b2055, 
b2056, b2057, b2058, 
b2059, b2060, b2061, 
n271 
C,6H;,0;: a773, s60 
C1 6H, 60.6: c243 
C,6H,7N: cl45 
C,6H,7NO: p1341 
C,6H,7NO3: n573 
C,.6H,,NO,: 172 
C,.6H,7N30: al515, 
al516 
C,6H,7N30,: e104 
C, 6H: e239, e240 
C,6H,;gCIN3S: m390 
C,6HigN,0: a1550, 
aloe loo Zeal ona 
al554, al555, al1556 
C,6H;gN20>: a1539, 
al540 
C,6H,3N203: c201 
C,6Hi3N2,0¢,S82: al617 
C,6H;3,0: e490, e491 
C,¢6H;gO02: b2273, b2290, 
b2291, b2296, b2297, 
b2298, b2498, b2499, 
b2628 
C,6H,302S: s309 


C,6H;3;0,S,: d234 
d255, d257 

C,6H;303: e489 

Ci 6H, 304: e186, e301, 
e302 

C,6H;,04S: s3561, 368 

C,6H,30,: b2289 

C,6H;3,0,S,: t669 

C,6H;30;0: £173 

C,6H,N: a799, a818, 
a831, a832 

C,6H,,.NO;: e149 


, C,6H,.NO,: e5. e7 


C-639 


C, 6H, N38: 138 
C,6H2.NO3: p1872 
C,6H20N>2: 62237, b2238, 
b2239 
C,6H20N204: b2204 
Ci 6H20N4: a1 532, a1533 
Ci 6H20N6O;0S: al 409 
C,6H2,NO3: h602, p1872 
C,6H2,N3: a867 
C,,H2,BrNO;: h603 
C,,H2,CINO;: h604 
C,,H,,OSi,: d219 
C,6H220.2: b2469 
C,6H220,4: p817, p822, 
p857, p858, p859 
C,6H220¢: p820 
C,56H2203: c481 
C16H2201;: 243, £44 
C,5H2,CINO,: m396 
C,6H24N,20>: b1017, 
b1026, p815 
C,6H,;NO: al63 
C,6H2;NO.S: s83, s84 
C,6H2.6: 6920, d2, h237, 
h238, h239, t91 
C,,H2.O: b526 
C,6H2,02: b305 
C,6H2,0.2: h276 
C,6H30: h274, h275 
C,6H3 00: c864 
C,¢6H300,: h271, h272, 
h273 
C,6H3,03: 0163 
C,6H3 004: h251, t73 
C,,6H3,ClO: h259 
C,6H3,N: h265 
C,.6H32: h270, p1749 
C,.,H3,Br,: h247 
C,.H3,CINO: a361 
C,,H320: h240 
C,,H3202: h253, 0173, 
p38, t82 
C,6H3203: h267 
C,6H320,: d175 
C,6H320;: h268 
C,,H33Br: h245 
C,,H33Cl: h246 
C,6H33F: h248 
C,,6H331: h249 
C,6H33NO: h242, h254 
C,6H34: h243 
C,6H34N,0,4: h442 
C,6H340: h269, e508 
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C,6H3403: 0242 

C;¢H3,48: h252 

C,6H3;N: a860, a860', 
h244 

C,¢6H3.6IN: a966 

C,6H4s0,Si7: h195 

C, 6H4gOgSig: c859 


Ci; 


C,,H.BrO: b198 
C,7H,ClO: b199 
C,7H;,O0: b197 
C,7H, 90,2: b200, b201, 
p1933, p1934 
C,7H,,N: n387 
C,,H,,NO;: q248 
C,7H,2: 6196, b1229 
C,7H,2C1,0: p70, p71 
C,7H,2.N,0;: p67, p68, 


Pp 
C,7H,,0,: b1289, b1290, 
nl93 
C,7H,,0;: b1674, b1675, 
n373 
C,7H,3N: h154, n92', 
n92? 
C,7H,3NO: b1247 
C,7,H,3NO3;: q252 
C,7H,3N30;S,: s286 
C,7H,4: c903, c904, c905, 
m284, m285 
C,7H,,N2: b1260 
C,7H,,N.2S: ul05 
C,7H,,0: e446, e447, 
m374, m375, n90, 
n91, n92, p72, p72! 
C,7H,,03: p61, p62 
C,7H,;ClO,: m122 
C,,H,;5N: a914, a915, 
a916, a917 
C,7H,,O: c246 
C,7H,,.03: p1330 
C,7H,.04: p163, p1477 
C,7H;,O;: e615 
C,7H,7ClO;,: g190 
C,7H,7N: b2169 
C,7,H,,NO,: al378 
C,7H,sCINO,: al379 
C,7H,3N20,4: e53 
C,7H; 3,02: p1342 
C,7H,,03: pl445 
C,7H,,0,4: g83 
C,,H,,05: b2038, b2039, 
b2040, b2041, b2042, 
b2043, b2044, b2045, 
b2046, b2047, b2048 
C,7H,.CIN,S: c268 
C,7H,;.NO3;: c453, e140, 
e141, 1170, m399, 
m401, p1040 
C,,H,.NO,: m403 
C,7H20: pl36, p137 
C,7H2 CINO,: m402 
C,7H20CI,N2S: c269 


C, 7H N20: b1974, u57 

C,7H29N203: u33', u33? 

C, 7H oN20,: 21388, 
al390 


C,7H20N2S: b1975, p719, 
5 


u58 
C,7H29N,03: x31 
C,7H29N,0¢: 126 
C,7H2,0,: m424 
C,7H,,CIN,S: p720 
C,7,H,,NO,: al369 
C,7H,,NO,: c445, c446, 
c447, h744, h745, 
h754, h755, m400 
C,7H2,N3: al473 
C,7H,.BrNO,: h746, 
h747, h748, h749, 
h750, h751 
C,7H2,CINO;: al370 
C,7H,,CINO,: c449, 
e450, h752, h753 
C,7H,,CIN;: al474 
C,7H22.N,: m197 
C,7H2,N,O: m356 
C,7H,2.N,0,: h756 
C,7H,3CIN,O,): n314 
C,;H,3;CrNO;: c448 
C,7H,3;NO;;: al469, 
h758, h759 
C,,H,,BrNO;: h760 
C,7,H,,CINO;: al470, 
h761 
C,7H24N20;S: s85 
C,7H240>: c362, c363, 
c364 
C,7H,40;: b1668 
C,7H,,0,: fll4 
C,7H2,05: s423 
C,7H,;CIN,O: d193 
C,7H,2;N30: al358 
C,7H26N284: c107 
C, 7H): h64 
C,,H,,0: b301 
C,7H3,0: c610 
C,7H3,0,: s244 
C,7H33N: h73 
C,7H3,: h80 
C,7H3,4Br,: h69 
C,7H3,N2S,: c103 
C,7H3,0: h65, h77, h78 
C,7H3,0,: h70, h264, 
t83, t86 
C,,H;3;Br: h68 
C,7H35N: p981 
C,7H3,: h66 
C,7H3,0: h74, h75, h76 
C,7H3;N: h67 


Cis 


C,sH,oN,O¢: i61 

C, 3H, O,: b194, b195, 
c318, c319, n6, n7 

Ci, gH, 90,4: b2179, b2202 

C,s3H,,NO,: p844, p845 

C,3H,2: b181, b1956, 
b1957, c313, e603, nl 


C1 gH,2N>: 62367, b2368, 


b2369, b2370, b2371, 
b2372, b2373, b2374, 
b2375, b2376, b2377, 
b2378 
C,sH,.N,0: al382 
C,3H,,0: b184, p1931 
C,3H,.0,: a586, b2100 
C,3H,,0;: b1834, b1835 
C,gH,2.0,4: d159, d160 
C,3H,3N: c153 
C,3H,3NO3: p850 
C,3H,3NS: p721 
C,3H,3N30: r37 
C,sH,3N30,: b1215 
C,3H,,4: b182, n2, t46, 
t47 
C,3H,4N,0;: b306, 
b307 
C,3H,,0: k5, k6, k20, 
k21 


C,3H,403: b1786', 
c353 
C,3H,40¢: jl 
C,3H,40¢: s191 
C,sH,;As: al441 
C,3H,-;B: 62411 
C,gH,; ClSe: s37 
C,3H,;FSe: s38 
C,sH,5N: a947 
C,3H,;N3: al602 
C,3H,;OP: p756 
C,3H,;O3P: p803 
C,3H,;0O,4P: p781 
C,sH,5P: p755 
C,3H,;>Sb: s122 
C,gH,,: c906, h544, 
t769 
C,3H,.F2Se: s39 
C,3H,.N2: h710 
C,3H,.N,0: al 489, 
al490, al491, al492, 
al493 
C,3H,6N20O>: a989 
C,3H,.N20O,S: q155, 
ql56 
C,3H,,.O2: p546, s157 
C,3H,;,O,: e93, t108, 
t109, t111 
C,3H,,.O;: ul41, ul 42, 
ul43 
C,3H,7Cl,N3,03,S,: h595 
C,3H,7NO3;: p1885 
C,3H,7N3: al494 
C,sH;3: p506! 
C,sH;sN,0,: al361 
C,sHi3N¢: bl 
C,3H,30;: 94, e95, 
e96, h415 
C,3H,303: b2684 


C, 3H, 304: b2287, b2338, 


s188, s199 
C,3H,3O5: e483 
C,3H,,0,: t13 
C,3H,.NO,: a844, a845, 
a846, al374 


C-640 


CisH,.NO3: e144, 779 

C1aH,.N3O,: a1535 

Cu Honwi2i 

C, gH Br,N,0,: b1416, 
b1422, b1429 

C, sHooCl,N,O,: b1472, 
b1487 

Ci sH>0N 0016: 21407, 
al408 

C,gH200>: e97 

CisH>,NO3: 0455, c456, 
c460, e138, e139, e143, 
e145, i130, p1863, 
t129 

C1sH>,NO,: €146 

C,gH2,CINO;: c457 

C,sH>,N,0,: h600 

CisH>.N,0s: p916 

C,3H22N,S: p718 

CisHo2N,O«: 248, 249, 
g220 


C,3H220,: b2270, b2271, 


b2272, b2281, e98, 
e161, 1156 
C,sH,,0,: n569 
C,gH2203: b1186 
C,3H,3;CIN,O,: h601 
C,3H,3NO;3;: c46l 
C,3H23,NO,: c456, e6 
C,3H23N3: al475 
C,3H2,NO,P: c458 
C,gH2,02: e159, e159’, 
i155 
C,gH2,03: e160 
C,3H2604: p825 
C,sH,,0,,: s101 
C,3H,7NO3;: c86 
C,3H,,NO;: e610 
C,sH,7N30: p370 
C,sH23N,0,S: a980, 
a981 
C,3H230: d314 
C,gH 3,02: d305 
C,3H 2,04: b2095 
C,3H,.NO: d297 
C,3H30: b788, 08 
C,sH3 Br,0,: 045 
C,3H3 0: b824 
C,3H3.02: 064, 065, 
066 
C,3H3 90,4: al480 
C,sH;3,Br,0,: 060 
C,sH32CaN,Oj0: pS, p6 
C,sH321,0>: 085 
C,3H3,N,0;S: p3 
C,3H320>: c257, c258, 
04, 07, 096 
C,gH32,0,: 044 
C,3H3205: al479 
C,3H320,: gl12 
C,3H3,0,.: m153, rl 
C,3H33N: 083 
C,,H3,4: 093, 094, 095 
C,3H;,Br,0,: 041 
C,sH;,0: 068 
C,3H3,0,2: o71 “4 072, 084 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C,3H3,03: 052, 054, 056, 
058, 086 
C,3H3,04: d33, h386 
C,3H3;ClO: 027 
C,s3H3,N: 035 
C,3H3;NO: 073, 074 
C,gH3.: 069, 070 
C,3H3,.Br2: 017 
C,3H3.CINO: a318 
C,3H36N2S,4: d225 
C,3H3,0: 09, 091, 092 
C,3H3.602: a207, d55, 
h72, h260, 022 
C,3H3,03: h262!', 046, 
047, 048, 049, 050 
C,s3H3,.0,4: 042, 043 
C,3H;3,Br: ol5 
C,3H37Cl: 016 
C,sH3 1: 018 
C,3H3,NO: 023 
C,3sH3s: oll 
C,3H330: 063 
C,sH3,0,: h241, 020 
C,3H3,S: 021 
C,3H;3.N: 2937, 012 
C,3H4oCIN: 014 
C,s3Hs5407Sig: 0202 
C,sHs5,O0.Sig: c851 


Ci9 
C,oH;.Br,0;S: b2427 
C,5H,,0: b193 
C,o0H,,0,: b1224, b1225 
C,oH,205: i244 
C,oH,;20¢: d161 
C,9H,,0;7: c552 
C,9H,3N: a740 
C,.H,3;NO: cl43 
C,9H;3N30¢: m316 
C,.H,3N30,: m384, 
m385 

C,H; 4: b185, b186, 
b187, b188, b189, 
b190, b191, b192, 
c315, c316, c317, £77 

C,9H,4N20>: al578, 
al581, al584 

C, 9H,,0: f69, x3 

C,9H, 402: p1579, p1825 

C,9H,403: al478 

C,3H,,0;: p66 

C,9H,405S: p715 

C,oH,5Cl: m243 

C,0H,5CIN,: t126 

C, 9H, ;N: cl44 

C,9H,;NO: b1246 

C,9H,;NO,: q256 

C, 5H, 5N3: a733 

C, Hi ¢6: b2234, b2235, 
m312 

C1 9H,.6N>2: b1257, 
b1259, b1962, y3 

C, oH; 6N2S: ul24 

C,,.H,,O: m381 

C,9H,,03: m315, m360, 
0243 


C,9H, 604: c543 
C,9H;6O;0: e614 
C,9H,7CIN;: b1258 
C,9H,7N: a797, m183, 
m184 
C,9H,;NO,: q253 
C,9H,,NO3: c569 
C,9H,7,N3: g207, g208 
C,9H,,N30: e616, e617, 
s52, s53, s54 
C,oH,;gN2: m193 
C,9H,;303: c902, p63, 
p64, p65 
C,9H,3,0;: e15 
C,9H, ,NO;: 124 
C,9H;,NO,: b2433, 
b2434 
C,o9H,;.N3: m181, m182, 
m313 
C,9H,.N30: m382 
C,9H2.CIN30: g209 
C,9H2003: p232 
C,oH,,NO3;: i214, t127 
C,9H,,NO,: c464 
C,9H2,NO,S: e142 
C,.H,,CINO;: t128 
C,,9H2,NO,;: m400 
C,,9H,2N,0: al371, 
a1372, c321, c322, 
c326, c327 
C,9H2.N,0,2: al380, 
al381, c563, s22 
C,,H220;: h566 
C,.H23CIN,O: c324, 
c330 
C,9H,3NO3;: al376 
C,oH,3NO,: c451, c452, 
$86 
C,,H,3NO,: m117 
C,9H23N30>,: e113, e114, 
e115, p1827 
Ci9H23N30,4: c331 
C,9H24CINO;: m407 
C,oH2,Cl,N,0: e329 
C,9H,,N,0: c320, c333, 
h721, p465 
C,9H24N,02: c493, 
h723, q6 
C,.H2,N,0;S: c323, 
c328 
C,9H2403: a750 
C,9H2.CIN2O: c330 
C,9H2.N2,0: c564 
C,9H2,CIN,0O;3: al373 
C,9H2,NO,: e604 
C,9H2g,CINO,: e605 
C,9H2g,0>2: t55 
C,9H3002: a992, d299, 
e56 
C,9H32: a991 
C,9H320: b534! 
C,.H3,Br,02: 062 
C1 9H3402: 06, 098 
C,9H36: n515 
C,.H3,02: 080, 081 


C, .H3,0,: m85 
C,,H3,0: n511, n513, 
n514 
C,9H3,0,: h71, h263, 
h266, n509, 033, o51 
C,oH3,0,: 293, 294 
C,.H3,NO: n512 
C,9H40: 0505 
C,9H4.0: n510 
C,9H4003: g85 


Cro 


C, o0H.Br,Na,0,: e44 

C,oH,.I,Na,0;: e155 

C, oH gBr,0;: e43 

Cy oHsI,0;: e154 

C,oH,.Br,O,: p711 

C29H9Cl,0,: p712 

CoH, 01,04: p713 

C20H;.Na,0;: ul7 

CoH; 902: x5 

C20H,2: b1226, b1227, 
b1228, b2062, p479 

C,.0H,20: b2064, b2065 

C0H,203: £40 

C2oH, 205: f41, £42, f43, 
£100, h736 

C,H 207: 29 

C,.H,3Br: £57, £58 

C29H,3Cl: £59, f60, f61 

C,0H,3N: b2063 

Ci0H,4: a3, al 234, 
b2207, b2208, c275, 
e35, £54 

C20H,4,N2: al643, al644, 
al645 

C,0H,,N20: al656, 
al657 

CoH, 4N,: p1050 

C20H,40: e505, e506, 
e507 

C20H,402: 62210, b2211, 
p899 

Cy0H,,0,4: b572, b576, 
b579, p710, p827 

C20H,4,05: f102 

C20H,407: g10 

C20H,4S: $314, s315 

CoH, 482: d245, d246 

C2.H, ;Br: e404 

CoH, 5Cl: e407 

CoH, ;N: a858 

C29H,;NO;: s12 

CyoH, 5N3: al 646, d102, 
d103 

CyoH,.6: 6183, c314, e426 

C20H;6N2: h664, h665 

C.9H,6N202: al588, 
al593, al596 

CoH, 6N4: 1489 

Cy0H, 602: 2643, b2855 

C20H; 604: 61558, i177, 
p714 

C2z0H,18: €279, e280, 
m272 


C,0H,3N,0: al531 

C,oHigN,0,: b2166 

CooHigN,O>: 6591, 
b592, b593 

CoH, 30: c793, e399, 
e400 

C,0H,30,: b510, bS11 ; 
h196 

CoH, 30,6: s59 

C,0H;,03: a788, e37 

CooH; oN: a819 

CoH, oNOs: 2163, 
e262, p8, p1854 


* CooH, 9NO;: €521 


CooH2oCINO,: c263 
CyoH20N2: b308 
C,0H200¢: 477, c559 
CroH>,NO3: 28 
CooH>,NO4: 62168, c78, 
c79, c80, e79, e80, 
h719, h720, p9 
C.oH2,N3,0: m353 
C2oH2.CINO,: p10 
C>9H>>CINO,: b2165 
C20H22N,02: g12, p937, 
q33 
Cz 9H22N,0,: p937 
C2oH>203: h441 
C3 9H220,4: s242 
C,oH2203: p1049 
C)oH23CIN,O,: 213 
CyoH3NO,: i133 
C,0H23N,0;: f105 
CoH) 4N>0,: 564, €90, 
i186, i187, q15, ql7, 
ql8, q22 
C0H24N,08: a555 
CooHo404: 0555, d191 
C,0H,;BrN,0,: q26 
C,0H,;CIN,O;: q20, 
q27, q28 
CoH>;NO3: al375 
CoHsNO4: 0454, 118, 
119, 120 
C30H2,.N20>2: a752, 
h732, h733, h734, h735 
C,0H2.N203: ell 
CooH><N2O4: 2585, 
b1769, b1772, b1782, 
b1808 
CooHo6N20.S: 419, q23 
CooH¢<O>: 62269, b2304, 
h324, h325 
CooH¢O4: p819 
C,oH2,NO, ,: 2982, 2983, 
n455 
CooHo—No: b2236 
C,0H230;: e31 
C,0H300: v24 
C29H3002: al, p919, t60 
C2oH32N,0,S: e51, h606 
C2oH320>: 27, t56 
C29H34: t72 
C20H3402: 70, 067 
C2oH3,5Br,02: 061 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C,.H3,0;: 05, 097 
C20H33: e29, p905 
C20H3302: 078, 079 
C,0H3g03: d44, 053, 055, 
057, 059, 088, 089 
CoH 330,: e17 
CoH 40: €28 
C39H49O0: e23, €24, e26, 
p906 
C20H4002: a246, d46, 
e18, h258, 029 
C30H4003: 030! 
C2o0H4,NO: e25 
C20H42: €16 
C,0H42N20,: 0175 
C2 0H420: e21, e22 
C,0H,4202: 010 
C20H420,4S8: 3396 
C2.0H43NO;: 013 
C20H4302: t271 
C30H6008Sig: n555 


Cr 


C,,H,,0: d112 
C,,H,202: p480 
C,,H,3NO3: al251, 
al252 
C,,H,4: d110, d111 
C,,H,,Br,0;S: b2426 
C,,H,,0: a1200, i58, 
k11, k12, k13 
C,,H,;N: p1813 
C,,H,;NO: 0297 
C,,H,.6: c278, f70, f71, 
i51, 152, i53, m267, 
m268 
C,,H,.6N2: 157 
C,,H,.N20: u6S5, u66, 
u67 
C,,H,.6N2S: u68, u69 
C,,H,.03: b1298 
C,,H,3: c276, c277 
C,,H,3Cl,NO,: b2164 
C,,H,3N2: a793, a794, 
h718 
C,,H,,0: n556, p1705 
C,,H,302: p1585, p1586 
C,,H,38S3: t754, t755 
C,,H,9NO;: c259 
C,,H20: m275, p1230 
C2,H20N203: a789, s58 
C,H 200;: c566 
C,H 2 90.: f171 
C2,H290;;: q3 
C,,H2,N: a919, a951, 
a952 
C,,H,,NO;: c510, c511 
C,,H,,NO,: h627, rl7 
C,,H,,;NOg: ul 
C,,H2,N;3: t703! 
C,,H,,03P: p806, p807 
C,,H,,03PS: p794, 
p795, p796 


C,,H,,0,P: p788, p789, 
p791 
C,,H>,Sb: s124, s125, 
$126 
C,,H,,CINO;: h628 
C,,H,2N,0,: s153 
C,,H,203: p59 
C,,H,20,: d83, i154 
C,,H,,0,: sll 
C,,H,3;CIN,O,: s154 
C,,H,3,NO,: 1174, m146 
C,,H23NO;: c557, m405 
C,,H,3NO,: c462 
C,,H23N30;: s155 
C,,H,,CINO,: m406 
C,,H24N,03: a751 
C,,H,,03: h157 
C,,H,,0,: m67 
C,,H,40;3Si;: c935, c936 
C,,H,,0,: n532 
C,,H,,0,: d190, v22 
C,1H240;0: p731 
C,,H,;NO,: c508, c509, 
i131 
C,,H,.BrNO;: m386 
C21H26N203: y4 
C,,H26N204: q25 
C,,H2,O;: c84 
C,,H2.03: b799 
C,,H,7CIN,O;;: y5 
C,,H,7NO: h188, h526 
C,,H,,NO,;: 121, 122, 123 
C,,H27N30¢: y6 
C,,H,,CINO: h189, 
h190 
C,,H,3N,0: b1973 
C,,H,,0,: t59 
C,,H,,03: pl1935 
C,,H2,0,: c504 
C,,H2,0;: c506 
C,,H3 902: c83, p1065, 
p1066, t57 
C,,H3,03: d86 
C,,H3,0,: c503 
C,,H 3 90,: c505, h608 
C,,H3,N,0,: p1067 
C,,H320,: a2, d90, 139, 
n454, p1056, p1061, t58 
C,;H;3,0,: p1l063 
C,,H320;: p1062 
C,,H3,0,: p1057, p1058, 
p1059, p1060, t80 
C,,H3.: pl051 
C,,H3,.0.: p36, p1052, 
p1053, pl1054, p1055 
C,,H3sCIN: p2088 
C,,H 3,04: 299 
C,,H3,0,: glll 
C2 ,H400,: 2102, n528 
C2 ,H4005: 296 
C,,H420,.: e20, h60, 032, 
039 


C,,H4.0,: g100, 2101 
C,,H4,4: h59 
C,,H,,0;: gl03 
C,,H,;N: a936 


C22 


CoH,4: 4104, 105, 
d106, d107, d131, 
d132, p27, p908 

C2,H,,0>: d108 

C,2H,,03: n318, n327 

Co2Hy6: £62, i50 

C,2H,.N,0: n393 

Co)H6N40: 8275 

C,>H,,.0: k14, k15 

C,2H,.603: m301, m302 

CH, >N30: 131 


C>2H, 03: p1791, p1799, 


p1807 
C,2H;304: p816 
C,2H20: f66 
C.2H2oN>: 62209 
C2H0013: 191 
C,2H22: m317 
C>2H>Oz: p910, p1047 
C,>H>3CIN,O,: 21476 
C,,H,23NO,: n449, n450, 
n452 
C,,H,3;NOz;: 0309 
C,,H,,CINO,;: n451, 
n452! 
C,,H2,4Cl,N203: al477 
C22H24N204: v29 
C,7H,4N,Oz: 0422 
CH) sNO): 125 
C,2H,5NO,: i173 
C,.H,,;NO,: c463 
C,,H,,.N,0,: p939 
C,,H2.N20,: r7 
C,,H,7NO,: 154, 155 
C,H>7NO,: c513, c514, 
e515, c516, c517, 1132 
C,,.H27N30;: p903 
C)7H)3N20,: 0518, e12 
C,,H23,N,0;: r5 
CooHogNa: i120 
C,,H23N,0-¢: h589? 
C,,H2,0;: p1936 
C,.H,.CIN,O,: el3 
C>7H>9NO,: 152 
C,2,H30N,0;: al466 
C,2H30N20,: p1576 
C>2H3N,0,: 61620 
C,.H3,0;: a987 
C,>H;3NO,: 21467 
C,.H33NO;: al471 
C,>H34CINO,: 21468 
C,2H34N,0;S: p918 
C)7H340,: 4277 
C>,H3,NO3: 158 
C,2H3.CINO;: 159 
C,,H3,NO: h255 
Co2Hy9: h250 
C,,H3,0: eo72 
C22H400): d282 
C,2H4,0>: n506 
C,2H4,0>,: d278, d279, 
o77 


C,,H,4,0;: 087, 090 


C-642 


C,.H420,4: d36, h387, 
019 


C,2H,4,02: d273, el9, 
026, 031 

C,2H4,6: d272 

C,2H46N2.0,4: n540 

C,,H,,O: d276 

C,2H66O0o0Si; 0: d65 


C23 


C,3H,.: b1230 
C,3H,.03: d214 
C,3H,,0: m367, m368 
C,3H,,03: c366 

C 23H, ,>NO,4: h589? 

C,3H220¢: 132 

C,3H>,0;: t43, 
t692, t693, t694 

C,3H,,0: e504 

C,3H 2407: t695 

C,3H,;NO,: 114 

C,3H>2.N,2: m202, m265, 
m198! 

C,3H2.N,0: m199, 
m200, m201, m357, 
m358, m359, m363, 
m364, m365 

C,,H,.N,0,4: b2428 

C,3H,,CIN,O,4: b2429 

C,3H,,NO;: n445 

C,3H27N3: m198 

C,3H23CINOs;: n448 

C,3H2,N,0,: q24 

C,3H23N,0;: i208 

C,3H300,Si;: t744 

C,3H3.0,: c507 

C,3H3,N3;0.: b2430 

C,3H32Cl,N3;0: q5 

C,3H3,0,: s151 

C,3H3,0,4: d184 

C,3H3,0,: d187, 226, s21 

C,3H3,0,: h257 

C,3H4,02: 082 

C,3H,4,03: 040 

C,3H,,0,: m86 

C,3H,,.O: t712 

C,3H4,.O2: d275, 034, 
036 

C,3;H,.NO,,S: n447 


Cr4 


C,4H;.: c502 

C,4H,4: d133 

C,4H,6: 62175, t120 
C24H1g: 6982, ql, q2 
C24H,gN2: al638 
C,H» AsBr: al451 
C,,4H,2,AsCl: al452 
C14H29N2: b2241, h702 
C,4H2 .N,O: s24 
C,4H290;: g107 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C4H2907: c434 
C,4H2,N3: b983 
C,4H,,N303: c587 
C24H2483: t753 
C,4H,70,4P: p783, p784, 
p785, p786, p787 
C,4H300;Si;: c934 
C,4H3,0;: d79 
C,4H3.NO: 075 
Ci4Hg0N2: c465 
C14H4 902: c270, 037 
C24H4003: 150 
C34H 4904: €273, c274, 
d85 
C4H490;: c305 
C,4H4,NO: 024 
C,4H441,0.2: d281 
C,4H4.6O2: 028 
Cy4H45603: d298 
C24H 4604: p473 
C,4H430,: d274 
C24Hs0: t62 
Cy4Hs59N20,: d51 
C,4H5 90,48: s397 
C,4H,,N: a826 
C,,H;20,Si: 0248 
C,4H720;0Si,,: 045 


Cos 


C,5H29: m300 
C,5H29N,0: ull8 
C,5H20N2S: ul 19 
C,5H2,N3: 2206 
C,5H,2.N,0: c139 
C,5H240¢: 1183 
C,5H2.O0.: e613 
C,5H3004: b2386 
C,5H3,N3: m314 
C>.H34N,0,: q30 
C,5H4002: 076 
C,5H4,NO,: a720 
C,5H4202: e272, 025 
C,5H4.07: n508 
C,5H4g04: n529 
CH 90>: h742 


Cr. 


Cr 6H 4: 133 

CocHi¢: 62199, h233 
Co¢H 9: 2197, £53, p499 
C26H20: e423 

C26H2 90: a714, a715 

Ci 6H22: e269, e270 
C,H» Ng: b1204, b1205 
C,.H,,0: e503 

C><H> 20: b2020, e309! 
C,6H2282: d244 
C><Ho<N0,: n332, 323 
Cyx6H26Ng0i8S2: al406 
C.56H33C1,N3: m391 
C26H3403: d306 
Cy6H360¢: b2432 


C,6H330,: 168 
Ci6H43NO.,: g179 
Co¢Ha,Oo: 0271 
C,,H,;NO-S: t40 
Co¢Hs,0,: d37, €288 
C.6Hs520,: h235 
C,<H;,0,: 196 
Ca¢Hsa: €242, h234 
C,<H;,0: h236 


Cr; 


C27H20: p1082 
C,7H2,.07: c431 
C,>H>;NO,: i172 
C,,H2,N3: b984 
C,,H3 9N20;: q29 
C37H 404: c503 
C,7,H3,0;S: t263 
C,7H300\¢: e99 
C,7H320,4: n453 
C,7H3,N20¢: 169 
C,7H3,60,;5: n453 
C,,H3.NO,: v9 
C,7H3,.NO3: j8 
C,7H3 N50: p21 
C,7H,4,O0: n458' 
C,7H4 003: n376 
C,7H4,0: c282 
C,7H4203: yl 
Co7H420,: h4, y7 
C,7H43NO: s94 
C,>,H,3NO,: i209, 34, 
$96 
C,7H,3NO;: zl 
C,7H43NOxg: c244, g22 
C,7H43NO,: p1859 
C37H 44: €279, 280 
C,,H4,0: e281, c297, 
298716299 Fe501z3 
Co7H4sO7: €285 


C,,H,,0;3: e92, $23, $92, 


t268 
C,7H4,0,: 225 
C,7H,,0;: d183 
C,7H,;Br: c293 
C,7H,5Cl: c294 
Cc, 7H, 51: e295 
C,7H,;NO>2: t689 
C27H46: 6291, c292 
C,7H4.O0: c288, c300, 
c500, e76, e78, 18 
C27H4602: c289, c290, 
e296, t272 
C,7H4g: €283, c498 
C,7H4g0: c286, c287, 
c499, e74, e75, e77 
C,7H590¢: g118 
C,7H;20;: 276 
C,7H;20;: t96 
C,7Hs,% h63 


Crs 


C,3H,4N20,: i40 
C5sH,,0,: b2176 
Cg3H20N2 :a795 


C,3H,,0;3: a436 
C,3H,4N,07: 0230 
C,3H30N,03: r19 
C,3H3,CIN,O;3: 120 
C23H3,0,Si,4: c932 
Cy3H33N;0,;: 61334 
C,3H3,0;5: h232 
Cy3H3g0;9: c232, c233, 
$274 
CygH42: e124 
Co3H420: d80, €125, 
e134 
C,3H440: c20, e81, e121, 
e130, e131, 161, 
p2112, tl 
C23H4,.O: e119, e120, 
e133 
C,3H,3,0: e126, e127, 
e128, e129 
CrsH4sO>: 0284, t270 
C33Hs0: c497, e122 
CraHsoN,04: 6199 
C23H5 90: e123 
C,3H;,07: n507 
C23H5,02: 02 
C,3Hs3: ol 
CosHsaN,0,: d307 


Cr 


C,9H2 00: c867 
C9H30N282: c104 

Ci 9H409N20,: e39 
C,0H43NO,: p1874 
C,9H440;: h5 
Cy9H4,0;2: 5152 
C,5H430: s87, $89, $128 
C,oH4,02: c301 
C,90H5 90: s90 

C,9H5 902: t269 
C,0H5 903: t273 
C,9H;,;NOs,: sl 
C,.H52,0: s127 
C,oH55Cl,N20,,: e40 
C2 9H60: n502! 
C,9H.600: n504 


C30 


C30H, 402: p1896 
C3oH 20: n3, n4 
C3oH34013: p911 
C30H37N505: e117, e118 
C30H4002: c427 
C3oH44Nc6O2S: p904 
C30H 4604: 2184 
C30H4605: G4, q264 
C30H 4606: m148 
CyoHsc07: 158 
CyoH4.Oo: €41 
C30H4302: e59 
C30H4303: b2174, c226, 
e33, ul40 


C-643 


C30H50: S108 

C309H5 90: a984, a985, 
e54, 164, s88, t756, 
tis 

C30H5 90, : b2173 

C30H;3,0,: e297 

C3oH¢60: m152 

C3oHe¢2: 0503, s109, 
t699 

C3 H,20: cl92, t700 


C31 


C3,H35N2Os¢: 1207, r2 
C3,H39N;0;: e107, e108 
C3,H,.O0,: v28 
C3,H4.NO.: pl855 
C3,H.,0: h62 
C3,H,¢202: h61! 
C3,H64: hél 


C32 


C32H,3Ne: p901 
C3,H,.N,Na,0;S2: 
c466 
C32H1¢0.: b1954 
C32H32N,0;0: c522 
C3,H33N,03: d84 
C3,H3,N,0.: p1878 
C32H4,N;O5: elll, e112 
C32H43NOz: p1893 
C32H44N,0,: 117 
C3,H,,03: e30 
C32H4,0, 2: s25 
C37H4603: 038 
C3,H4,9NO>o: vll 
C3H;,NOv: p1855 
C3,H;,0,: el4, e55 
C32H,_203: h256 
C32H¢40>: h262 
C3,H,,O: d324, e495 
C32H,¢,0,S: s400 
C3,7H,630,Si: 0249 


C33 


C33H,,N;: t6l 
C33H3,N,0,: b2206 
C33H3;N,0;: e135, e136 
C33H356N,0,: b2205 
C33H3,0: h79 
C33HgoN2O>o: r6 
C33H4,08: h9 
C33H,;NO.: d81 
C33H,.NO;: v13 
C33H, NOx: p1874 
C33H;3;NO-,: i210 


C34 


C34H,.0,: d109 
C34H22: p28 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C3,H33FeN,0;: hll 
C34H36N20¢: p1875 
C34H33N,0,: hl3 
C34H301,N,0,: p1041 
C34H49N20;0S: m404 
C3,H4,Cl,N,0.: p1876 
C34H44N,0,.8: h757 
C34H47NO,0: il5 
C34H47NO;,: a721, j3, 
j4, j5 
C3,H,4sBrNO, ,: a723 
C3,H,3CINO, ,: a724 
C34H4gN,0;0S: al472, 
h762 
C34H4gN.0,4: a725 
C34H43N,0,48: h757 
C34Hs590N,0,2S: h762 
C34Hs5.9N,0,5S: m404 
C34H5.02: c302, 19 
C34H5 90g: m149 
C34H53NO;o: g21 
C34H,66O4: e291 
C34H6s0.: 030 
C3,H,,O: t123 


C35 


C35H2,0,: p207 
C3;5H3).N;0;: e109, e110 
C35H400;2: f15 
C35H4.N,0,: r4 
C35Hs540,4: ul44 
C35H.,0;: g77 

C35H7 0: p373 
C35H72: p372 


C36 


C36H24: n5 
C36H3003Si;: c933 
C36H3gN20.: b32, b33 
C36H44N20; 0S: c459 
C36H4gN20;0: 169 
C36H;,NO,,: 62203, v10 
C36H;,NO;,2: pl862 
C36Hs520;10: 159 
C36Hs54N20,5S: c459 
C356H;;NO,,: n459 
C36H6203,;: a718, 186 
C36H7,0;3: 024! 
C36H74,NOoP: 125 
C36H740,S: s404 
C356H,75N: a859, a924 
C356H,,0,Si,: d221 


C3, 


C37H2,0: m383 
C37H3,N,0;,: c241 
C37H40N20,: b2162, 
0306 
C37H,,CIN,O,: 0307 
C;,H,4,N3;0,: 0308 
C37H4,02: t690 
C37Hs,NOj0: g18 
C3,H;,NO,,: g20 


C33 


C3gH 26: 62198 
C3gH30: e250 
C3gH44N20,0S: i215 
C3s3H,6N2O¢: t771 
C33Hs50N,0S: c332 
C33H;3NO,3: a722 
C33H53N,0,2S: c325 
C3g3H740,: e295 
C33H,,0;: d171 


C39 


C39H57NO;,;: g23 
C39Hs9NO,,: g19 
C3oH_1NO,.2: g24 
C39H,¢,NO,3: p1856 
C3oH740,: 2109 
C3oH,7,0;: 281 


C40 


C4oH42N,0,;S: b2167 
CsoHsoN,Og8: q21, 31, 


q32 
C4oHs54: i127 


FORMULA INDEX OF ORGANIC COMPOUNDS (Continued) 


C4oH54,0: al366 
C4oHs6:c195, c196, 
c197, 171 
C4oH560: c558, 135 
C4oH56O02: x23, 22 
C4oHs,6O0,: t8, v20 
C4oH56O¢: f177 
C4oH¢600: 173 
C40H7405: d172 


Cy; 


C4,H.5,NO;3: e157 
C4,H63NO,4: p1857 
C4,;H.63NO,;: p1858 
C4,H640,3: d185 
C4,H64014: £27 


Cy. 


C42H23: 136 
C,2H3>2: t770 
C42Ha6N,OgS: s156 
C42Hs50N4O8: q16 
C42H6 2016: g185 
C42H66O;8: t132 


C-644 


C43 Cs to Car 
C43H7,0,: c303 C50Hg3NO,,: d196 
C5 ;HogO0¢: gll0 
Cy, C53Hg3NO,,: t690 
Cs4H,,,N: a945 
C4,4Hg203: d280 C,;H;>MgN,0,: c267 
C;;H,,MgN,0O;: c266 
C45 C.56Hg5O2: e116 
C57H 0406: 2116, g117 
C,5H3.O0¢: g120 C57H, 1006: gll5 
C,5;H,3NO,5: 893 CosHo6N,02,.S: a726 
C,;3H73NO,.¢: 595 C,6Hs2046: t7 
CooHi 54: e42 
C46 C216H2880144: 8113 
C46Ho6gN,0,.S: b2431 
Cy, 


C,47Ho40, :h261 
Cys 
C4gH33Ng: e38 


C4g3H4004Si4: c931 
C4gH,0207Si,: d222 


MELTING POINT INDEX OF ORGANIC COMPOUNDS 


Temperatures in °C; where values are not precisely known, or where there is a range of melting points, the compound 
is listed according to the lower temperature. 


—215: h768 

— 205: c184, m289 
— 197: m289 

— 190: p1107 

— 185: 62940, p1713 
— 183: e162 

— 182: m175 

— 181: m241 

— 180:0253 

—177: c911 

— 173: h373 

— 169: b2992, e401, p210 
— 165: p375 

— 162: b2410 


— 160: b2759, e417. m230. 


m253, m308 

—159 p1185, p1198’ 

— 157: b2983, s77 

— 156: p1744 

— 155: s69 

— 154: e405, p148, p412 

— 153: p411 

— 151: k1, p376, p1189 

— 148: p46 

— 147: h421 

— 146: b2461, m230 

— 145: m244 

— 144: e328 

— 143: al437, e245 

— 142: c876, e421, m276 

— 141: b2513, h54, h281, 
p417 

— 140: e403, hS58, p1747 

— 139: b2941, b2995 

— 138: b2485, b2991, 
c186, c874, e499, h549, 
p375, p414 

— 137: h201, p44, p100, 
p734, p1721 

— 136: b2435, e199, p377, 
p403, p410, p1079 

— 135: c899, m256, p400, 
p413, p415, p1719, 
p1722, s70 

— 134: b2564, b2993, 
p134, p137, p401, p402 

— 133: al642, h548 

— 132: b2454, b2583, 
b2987 

~ 131: b2512, p1294 

— 130: a852, p84, s63 

— 129: b2557, b2995, 
p1814 

— 128: c907, p405, p732 

— 127: c688, p1587 

— 126: b3070, e544, h365, 
0211, p47, p92 

—125: h584, p1716 

— 124: e450, p131 

— 123: b2511, m345, 
p1133 

— 122: e411, e528, e539, 
m261, s65, s72 

—121: al8, c817 

— 120: b2460. h128, p143 


—119sc910NEl95 70213; 
p133, p140, p1717 

—118: p404 

— 117: a939, b2957, 
b3078, c878, e221, 
e336, pl134, s343 

— 116: b2643, c819, c820, 
e477, e534, p407 

— 115: a925, b2866, 
b2984, e458', m216, 
pl4l 

—114: c185 

—113: a22, e592, 0137, 
p1293, p1715, s348 

— 112: al183, b2500, 
b2501. b2510, b2680, 
c161, d67, e537, p152, 
p759 

— 111: c674, c875, e241, 
ez5Sn cecum e paz 

— 110: b3001, 0212, p221, 
p457, pl119 

— 109: b2436, c909, e460, 
p115, £220 

— 108: c871, e253, 0135, 
p1210 

— 107: c691, c696, p153, 
p1080 

— 106: b2942, b2958, 
e204, p420, s73, 3341 

— 105: a813, 62487, 
b2494, c877, £109, 
pl01, p456, p1170, 
s74! 

— 104: b2522, b2569, 
e811, 0223, s303 

— 103: b2568, e501, 1216, 
0224, p334 


—102: d238, 0208, p1831, 


s80, s332, s347 

— 101: b2668, e475, p154, 
p448, p1192 

— 100: b2556, b2810, 
c673, d158, e365, h318, 
0209, p1161, p1163 

—99: a215, b928, b2471, 
b2806', £141, p99, 
p1720, p1745, s80 

—98: a221, m228, p1749, 
$120, s291, s313 

—97: b2686, c150, c865, 
e215, f111, k3, 0304, 
363! 

—96: a174, b771, b847, 
c825, c873, £139, 142, 
p91, p229, t224 

—95: a208, a259, b758, 
686, c694, m252, 
p1109, p1649, s290, 
t275 

—94: 2948, c868, e218, 
e249, e452, m176, 
m213, m349, n483, 
0214, p1314 

—93:a197, a201, a216, 


C-645 


a850. b2408, £142. 
£146, h319, p219, p419, 
p1211, p1326 

—92: b2401, b2661, 
b2662, b2926, e448, 
£106, £132, p76, p77 

—91: c667, p142, p222, 
p2001 

— 90: b2864, b3079, c687, 
m157, 0249, p447, 
p1193, p1312, p1433, 
p1525, p1588 

—89: b2665, c628, c665, 
p1120, t211 

— 88: b372, 0210, p90, 
p750, p1324, p1527 

— 87: 21440, c668, p45, 
p1707 

— 86: b2912, e497, £139, 
m214, p144, t171 

— 85: b401, b2563, b2674, 
b2820, e373, p365, 
p754, p1532 

—84: al199, b566, b672, 
b2404, b3018, d242, 
p1766 

— 83: b374, m21, p1108, 
$292 

— 82: n485, 0247, p453 

—81: a208, b770, b3077, 


e163, e591, £158, p1083, 


p1530 

— 80: b2542, b2562, e384, 
e412, £135, h311, h683, 
i216, k4, 0134, p371, 
$295, t743 

—79: c619, n473, 0159, 
0221, p231, p313, 
p1281, s67 

—78: al78, a223, al641, 
b2671, n529, p346, s312 

—77: m26, p2000 

—76: b2447, c666, h491, 
p209, p452, p1332, 
p1748, t122 

—75: b373, b374, b924, 
b2657, c647, c895, g108 

—74: a847, b568, b2523, 
b2541, b2933, b2985, 
c807, e467, 141, p1316 

—73: al72, a217, b2682, 
d68, d77, e425, £145, 
p121, p1328, s351 

—72: b848, b2924, p1534, 
t198 

—71: a253, p1322, p1773 

—70: c854, e266, p474 

— 69: e509, h98, p355, 
t216 

— 68: b850, c908, d173, 
plll4 

— 67: b671, e213, e350, 
h147, p151, p2019 

— 66: b960, d66, e600, 
£108, m282 


— 65: a639, b2533, 
p1770 

— 64: al128, b247, b849, 
b889, b3089, m243!, 
m291, m306, p139, 
p1218, t215 

— 63: a893, b257, b447, 
b642, b674, e211, £137, 
£206, h158, 0165, p225, 
p1999, s167, t208 

— 62: al98, b772, m24, 
0222, s121, t493 

— 61: a848, n536 

— 60: a820, b887, b925, 
b2887, c604, e478, 
£120, gl11, t476 

— 59: b2395, c862, p1122, 
p1227, t173 

— 58: b376, b2670, c693, 
c896, e292, 0121, p1320, 
$123 

—57: a52, al157, b541, 
c159, c642, £167, m217, 
m413, 0112, t495 

— 56: b35, b2412, b2681, 
c627, p218, p776 

—55: 0116, 0128, p85, 
p464, p923, p1154, 
p2017 

— 54: b673, b3063, m54, 
p1522 

— 53: e408, e444, f 168, 
m246, p441, p920, s162, 
x11 

— 52: a173, a415, b403, 
b648, b1299, b3015 

—51: b843, b2481, c894, 
d268, i116, n519, p147, 
p216, p295, p1319, 
s62, s316, t175 

— 50: a205, b2827, b2921, 
0664, c695, e255, e413, 
n560, p1543, t395, t733 

— 49: b2486, c629, d213, 
e27, m23, 0158, t206 

— 48: a827, b661. b2596, 
b2976, d37, p1136, 
p1799, p1851. t393 

— 47: b2907. c160, e488 

— 46: a241. b407. 0130. 
0172, 0176, p224, 
p1205, p1518 

—45:b778, b782, b945, 
c677, c785, e367, e471, 
i143, n528, 0105, 
p1310, p1668, p1974, 
p2034 

— 44: a823, b974, b2394, 
c651, e267, 0273, s160 

— 43: al424, b246, b449, 
b567, c170, d6, m362. 
0164, 0166, plél, 
p1466 

— 42: a630, b2788, b3014, 
d197, e234, e502, p230, 


p288, p1177, p1327 
p1939, s116 

— 41: b779, 649, c808 
e312, 0170 

— 40: 893, b203, b2655, 
c615, 0170, p117, p348, 
p472, p1457, q102, 
5333, t204, t213, t359 

—39: a247, a1085, 21429, 
b779, b781, b2830, 
d180, £144, £277, n521, 
1391 

— 38: c898, 0266, p1195, 
p1758!, 5109, t187 


—37: a1397, b859, b2540, 


b2802, c669, 274, 
n537, p1288, p1663 

— 36: b2397, b2468, 
b2826, d74, e216, e242, 
€267, e276, e564, p1800 


—35: al69, b1273, b3016, 


d29, d315, h184, 06, 
0174, 0206, t98, t392, 
t492 

— 34: c663, c692, d45, 
m264, m293, n539, 
p214, p1155, p1164, 
s172 

— 33: b846, c704, p129, 
p291, p1480 

— 32: a374, al075, b775 
b2772, b3071, d174, 
g116, 0188, s402 

—31: a257, b309, b565, 
b828, d25, e285, n217, 
0168, p268, s159, t98 

— 30: 21430, b2192 
b2472, b2913, c183, d7, 
d20, e273, m74, m105, 
m294, 070, 0262, p739, 
p1292, p1757, t286 

— 29: al 132, b746, b2390, 
b2802, d22, e261, e272, 
m286, p162, s120, s189, 
t609 

— 28: b749, m296, n476, 
t358 

— 27: b450, b461. b780, 
b925!, b927, b947, 
b2831, e389, h52, n516, 
$402, t540 

— 26: a369, a817, b35 
c618, d41, e214, e336, 
077, p115, s317 

—25: a66, b536, b660, 
b973, c3, d177., e599, 
h474, pl141, s398, 
t200 

—24: a583, b278, b942, 
b1266, b2611, e488, 
p160, p339, s182, t283 

— 23; a224, b345, b773, 
b845, b1795, b1798, 
m32, m34, m296, p202, 
p423, s165 ¢ 

—22: a402, a938, b1267, 
d36, e293, e420, h155, 
n217, q197, t713 


—21: b313, b2453, c848, 
e236, 2118, i236, 0207, 
pl178, p1212, p1302, 
$193 

—20: al102, al1108, b2491, 
d47, 080, p345, p1135, 
p1172, p1608, q87, 
s403, v28 

— 19: b370, b2180, b2604, 
b2651, b2989, c892, 
d319, e573, m3?, n527, 
p1487 

— 18: a627, b780, b1231, 
b2605, c640, d9, d49, 
a50Sf Te tl27 hos: 
0173, 0229, p188. 
p2020 

—17: a515, b341, b345, 
b535, b643, b748, b763, 
b2535, d300, e196, 
e318, m286, p1174, 
p1685, t438 

— 16: b259, b2550, 785, 
d30, n498, 0197. 0263, 
p1129, p1989, p2172., 
q34, $169, s308, t227, 
1437 

— 15: a190, a358, a637, 
b854, c105, k18, m218, 
m269, m411, p248,. 
p1229, p1698, p1723, 
t283, t445, t497 


—14: a175, 21041, 21043, b225 


b1790, b2758, b2888, 
c181, c804, e500, n181, 
t442 

— 13: b1291, b1842. 0303 
p270, p1650, t730 

— 12: b312, b457, b775, 
b1286. c611. c861. d59. 
e283, g116, 0263, p136, 
t90 

—11: c823. 066. 0167, 
$420 

—10: 21046, b2516, c866, 
d33. d46, d49. d168. 
d284, 0200, 3308, 
t554 

—9: a451, b107, b343 
b750, c765. d64, d288, 
d290, d320, m3'. n185, 
p952 

—8: a891, b341, b1671. 
b2746, b2869, c339. 
e611, n154. n461, p502, 
p1937, s164 

—7; b122, b513, c620, 


c880, £276, h144, m169, 


n182, n552, 0140, t732 

—6:al1002, b207, b243. 
b783, b941, b1658. cl. 
c660, e409, 19, 1228, 
m225, n93. n543, 
p1208, p1990, s198, 
t94, t202 

—5: 6248. b277. c763. 
c860, d18, g116, h413, 
m408, n554. 04. 0139. 


C-646 


p1004, t598, t716, t732 
—4: 2932, b206, b760, 

b1468, b2464, b2651. 

b2703, b3091, c360. 


c654, c759, c761, m233, 


p40, p1334, p2110 

—3:c810, h36, 0145. 
p502, t271, t357, t554, 
t713 


—2:a1044, b1803, b2590, 


b2632. b2760, b2869, 
b3088, c659, d8. d34. 
d58, d301, £227, i49. 
n109, 0250, p367. 
pl684, q193. t564 

—1:a1134, a1146, b369, 
b2517, 764. d9, n520. 
083, 0163, t81, t357, 
ull6 


0: 2420, a566, a825, b154, 


b328, b330, b1268. 
b2320. d292, e264. 
e265. e405. h33. n567, 
0113, p824, p2038, 
t304 

1: a296, b800, b2242, 
b2470, b2977, b3082. 
0334, c335. c656, d35, 
d63, £227, h391, p1296 

2: al105, al118, b349. 
b422. b754. b755, 
b1662. b2116. b2607. 
c173, c616, f112,. g114. 
h42, p40, p855, p1591, 
p1694, p2027, s33, t63 

3: al454, b202. b784. 
b1281. b3091. d39!. 
f117, m1, n93, 095, 
p2139. t269 


4: 2687. b135. b338, b784. 


b2186, b2187, b2463, 
b2551, b2553, b3002, 
d53, d304, g106, h270. 
m242, n208, p2021. 
qI31, s119, s164, s385 

5: b202, b1612. b2321, 
b2393, b2620, d35. 
d303, £12, m249, n179, 
p659, t70, tl6l, t443, 
tS11 

6: al1145. b891. b1666. 
b2252, b2555, b2763, 
b2889, c356, f10, h728, 
m263, 079, 086, 091, 


0144, p19, p592, p1094, 
t67, t69, t92, t245, t431, 


t718, t724, vI5 

7: b362, b484, b512. 
b1779, b2152, 637, 
c759.4d57.12 126m3s 
m239', p1983, s161, 
1307, t394, t418 

8: b209, b2160, b2623. 
e162, c471, d8, d299, 
e207, e416, e588, F115. 
m303, n168, p1017, 
p1620. p1729. p2044. 
p2053, s223, tl17, t719 
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9: 2986, b110, b329, b342. 
b718, b2302, F202, 
m215, p116, p130, 
p613, p1195, q195. 

10: a712. b226, b836, 
b861, b935, c653, d240, 
e208, e212, e340, gl 18. 
h137, h241, h357, h390, 
h716, 1196, m290, p32. 
p41, t168, t189, t645, 
t725, vl4 

11: b227, b703, b1019, 
b1412, b2929, h80, 
h173, i224, p789, 
p1187, p1967, s7, 
t499 

12: a262, a613, b67, 
b478, b563, b934., 
b2932, c356, d60, d198, 
e553, h32, h259, h568, 
n253, 051, t82, t736 

13: a407, b116, b351, 
b662, b715, b1317, 
c676, e210, g114, h263, 
m86, 071, p15, p1776, 
p1945, q67, s307, s399, 
t644 

14: a1135, b179, b1097, 
b2139, c855, d62, e275, 
299, h43, h289, m67, 
m299, m409, n256, 
n462, p1157, p1542. 
$385, s405, tl17 

15: a626, al 163, b228, 
b713, b794, b1539, 
b3007, 2186, h20, h274, 
h302, m311, n463, n534. 
p818, p1435, p1694, 
p1898, p2022. p2129, 
t544 

16: a924, al1066, b38, 
b208, b1483, 
b2249, b2727, b2908. 
e432, h194', m111, 071, 
086, 089, 0161, p660. 
p1404, p1792, p2073, 
p2133, q194, t72, t555 

17: a58. al017. b68, b215. 
b357, b953, b2380, 
b2622, c827, c919, c930, 
d21, d175, £246, g117, 
h20, h35, h245, h258, 
m227, 069, 0186, p510, 
p1224, p1514, p1696 

18: a207, a601, al017, 
b1811, b1821, b2872, 
e912, c917, e511, h243, 
h246, h248, h252, h297, 
m235, n542, p38, p256. 
p261, p430, p762, 
p1455, p1841, s386, t18. 
tl18 

19: a20, al083, b311. 
b1660, b2299, e398, 
h31, h49, h206, m311, 
p34, p205, q196, s195, 
$350, t16, t17, t84, t85 

20: 2645, a647, a664, 


a669, b114, b269, b366, 


b480, b914, b1885. 
b2182, b2621. 62624, 
b2739, b3019, d230, 
270, h266, h275, h353, 
h694, m235, m332. 


n319, n549, q223, s192, 


t80, t292 


21: a933, b54, b353, b441. 


b552, b785, b864, 
b1265, b1478, b1494, 
b1609, d313, £269. 
t670 

22: a487, b380, b391, 
b647, b677, b821, 
b1151, c361, d61, h66, 
h139, h296, m247, 
m251, 031, 040, 093. 
p2092, s392, t14, t302, 
t363 

23: b170, b275, b387, 


b817, b2625, c790, 027. 


p127, p512. p2051, t64., 
t68, t707 

24: a81, a207, a394, 
al076, b473, b1319, 
b1543, b1768, b1778, 
b1891. b2125. 62506. 


62905, d305, e587. hS0, 


h260. h695. 021. p30. 
p1562, p1596, p1636, 
p1754, p1788, p2042, 
q70, t415, t456, t473. 
(538 

25: a619, b321, 61500, 
b2622, b3003, c748, 
e758, c856, d44, e224, 
g102, h249, h371, m86, 


m271, m410, n155, 034. 
0157. p57. p790, p1595. 


p1633, p2107, p2169. 
96, t31. 1360, t419. 
1509 

26: 2584, al 141, b260, 
b732, b795, b820, 
b1657, b1959, d311, 
280, h635, n222, p468. 
p1344, p1629, q25, 
q185, s212, t298, 299, 
t302, t306, t446 

27: 2612, b398, b432, 


b435, b638, b645, b682, 


b785, b1720, b1784, 
b2529, e313, e510, 
£229, h250, h535, i188, 
m50, 026, 041, 0107, 
p35, p1665, p1789, 
q129, t450, t515, t568. 
t717 

28: a148, a486, a705, 
a706, a830, a832, b50, 


b442, b553, b644, b744, 


b812, b2832, c609, 
c779, e857, d28, d285, 
e28, h71, h86, h409, 
m164, n550, oll, 015, 


021, 025, 028, 032, 086, 


0147, p1683, q265, 


$337, t152, t241, t360, 
t671 

29: a294, al016, b707, 
b752, b1806, b2318, 
b2417, b2419, c749, 
£217, h22, h394, h582, 
h712, 016, 031, 039, 
041, p650, p661, p662, 
p1186, p2039, q68, 
$173, $176, $180, s375, 
t225, t303, t305, t339 

30: a356, a841, b291, 
b714, b1840, b2221, 
d199, e312, e513, e586, 
e612, h72, h264, h303, 
i139, m245, n155, 036, 
094, p461, p468, q256, 
$105, t64, t223, t515, 
t574, t727 

31: a220, al660, b829, 
b2151, b2817, c698, 
c755, c859, d42, d293, 
£143, £284, h161, h265, 
m165, 029, 0193, 
p1389, q86, s210, s415, 
t337, t428, t440, t498, 
t728, x10 

32: a283, a285, a380, 
a542, a560, al016, 
al662, b1263, b1420, 
b2145, b2330, c610, 


d164, d309, g102, g120, 


h68, i19, m25, m50, 
n68, n126, n329, n505, 
pl179!, p2015, p2114, 
(561 


33: a48, a400, a472, a482, 


a671, a1024, al 102. 
al137, al598, b472. 
b808, b833, b1805, 
b2195, b2381. 62558. 
b2708!, d278, e434!, 
e483, £194, g109, h273, 
h457, m165, n8, n254, 
n255, n515, 029, p251, 
p514, p593, p614. 
p1959, s384, t88, t294, 
t726,t729 

34: a246, a442, 2634, 


a798. b261, b288. 6335. 
b559. b689, b826, b2248. 


b2310, 62622, b2625. 
b3019, c354, c705. 
e752, e850. £228. h73. 


h240, m178, m186, n24, 


018, 092, p266, p820. 
p914, p1627, p1822., 
p1968, q71, q83, t24, 
t89. 1668 

35: a386. a453, a480. 
a860, al050, al552, 


a1597, b41, bI19, 6320. 


b355, b651, b810. 
b1631, b1848, b1856, 
b2311, d205, £285, 
£287, g102, h455, h456. 


k22, m165, m170, n142. 
0154. 0182. p317. p431. 


C-647 


p494, p606, p614, 
p1039, pl645, p1656, 


p1682, p1789, t96, t169, 


t178, t387, t500 
36: a332, al648, b43, 


b265, b438, b639, b756, 


b1073, b1162, b2294, 
359, c747, e29, £258, 
2109, g151, h26, h29, 
h65, h257, h745, i231, 
m188, n236, n507, 092, 
p815, p1538, p1669, 
p1920, q182, s318, 
$357, t470, t526, t541, 
t579, t602 


37: a67, a432, a481, a802, 


al176, b152, b160, 
b396, b438, b1665, 
b1839, b2014, b2019, 
b2323, c355, c783, 
d281, e16, h367, 118, 
m378, n57, n180, n322, 
n515, 053, p33, p299, 
q265, $32, t297, t384, 
t414, t601, t761 

38: a285, a475, a701, 
al160, b836, b862, 
b1083, b1149, b1495, 
b1786', b2626, c470, 
c727, c826, d38, d55, 
d263. h28. h69, h672. 
m164, m247, n48. 09. 
059, p343, p441', 
p1092, p1250, p1370. 
q81, s257, s396, t100, 
t374, t417, t435, t560, 
t607 

39: al34, a232, a548, 
a684, a808, al102, b48, 
b529, b1327. b1421. 
b1810, b2010, b3057, 
354, c936, d212, e556, 


h271, 033, p993. p1016, 


p1035, p1907, q198. 
$238, t87, t332, t432, 
t452, t600 

40: a243, a287. 2656. 


b134, b232, b352, b438, 


b639, b1479. b2592. 
b3085, c169, c608, 
0914, e45, e47, e341, 
e492, £250, 274. h59, 
h165, 122, 1193, 9, 162. 


p363. p467, p627. p795, 


p1018, pl085, t49, 196, 
(333, 1591 
41: 2642, al 125, b94, 


b310, 6394, b617, b784, 


b1232, b1870, b2013. 
b2330, b2922, c26, 
e135, c342, c472, c626, 
c767, c770, c901, c916, 


d206, d291, e223, h344, 


h476, 1146. n249, 035, 
055, 057, 075, p621. 
p1384, p1395, p1961, 
p2158, q55, q183. t205, 
t329. 379, 1429. t761 
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42: a909, al054, al431, 
al471. b286, b1174. 
b1262, b1425, b1976, 
b2338, b3065, c112, 
c347, d298, e19, e102, 
e572, 1135, m163. m279, 
0265, 0298, p41, p817, 
p1342, p1554, p1610, 
p1655, p1786, p2046, 
q96. q192, s289, 5309, 
t382, t452, t557, t768 

43: a37, a384, a681, a683, 


al1067, a1167, a1556, b162, 


b356, b435, b555, b562, 
b606, b616, b958, 
b1018, b1471, b1679, 
b2626, b2713, b2715, 
e722, g117, hl, h58, 
h115, h406, h408, p39, 
p204, p438, p555, pél5, 
p656, t73, t134, t166, 
t243, t603 

44: a50, a291, a376, a895, 
al175, al422, al1569, 
b84, b103, b133, b397, 
b526, b916, b949, 
b1028. b1485, b1715, 
b2014, b2714, b2780, 
098, c413, d272, d282', 
d295, e314, g91, g120, 
h237. i26, m165, n475, 
028, 084, 0152, 0296, 
p935, p1253, p1363, 
p2163, q85, s157, s206, 
t288, t503, t546, v17 

45: a322. a950, al049, 
b876, b1092, b1277, 
b2194, b2846, b3036, 
b3039. c893. e281. 
e335, g110, i225, m6, 
m90, m115, m171, 
m221, n247, 025, 072, 
0264, p496, p631, 
p679, p794, pI511, 
p1626, p1641, p1677, 
q84, s188, t138, t288, 
t406, t411, t593, t604, 
t605, t608, t722 

46: a271, a363, a556, 
al081, al144, 
al546, al554, b37, 
b262. b303, b381, b396, 
b414. b473, b834, 
b1602, d314. f70, g109, 
h75, h662, h711, m117, 
m185, m348, n533, p33, 
p787, p885, p1191. 
p1660, p1699, p1910. 
p2108, p2150, q231, 
$107, s355, t134, t219, 
t296, t334, t376, t455, 
t739 

47: a25, 2299, b69. b305, 
b377, b534, b609, b761, 
b815. b921. b1153, 
b1623, b1849, b2007, 
b2627. b2847. d264, 
e20, e382, 257. h244, 


h276, h649, i134, 149, 
m173, n171, 0265, 
p1105, s221, t338, t386, 
t463 

48: a61, a290, a346, a403, 
a849; b205, b605, b971, 
b1177, b1523, b1699, 
b1959, b2482, b2559, 
b2639, b2783, c91, 
c109, d254, g170, g171, 
h641, m83, n60, n127, 
085, 096, 0312, p655?, 
p853, p979, p1059, 
p1361, p1666, p1701, 
q7, q69, q104, q227, 
$293, s397, t25, t327, 
t330, t559, t711 


49: a53, al65, a239, a255, 


a686, a968, al171, b6l, 
b431, b452, b617, b678, 
b799, b1780, b1950, 
b2322, b2587, b2784, 
c98, d54, g76, h67, 


h143, h164, h272, h286, 
h668, n146, n234, n532, 


064, p473, p950, p955, 
p1461, p1568, p1671, 
q66, q100, q186, s188, 
$294, t758 


50: a55, a275, a383, a610, 


a653, a655, a991, 
al078, bS02, b1501, 
b2400, b2712, c6, c155, 
c178, c624, d274, e19, 
£125, 277, g192, h269, 
i22, m171, n36, n513, 
0203, p458, p596, p751, 
p781, p1417, p1648, 
p2047, q228, t13, t25, 
t71, t364, t410, t646 


51: 269, 2659, a677', 


al015, al080, al651, 
b120, b229, b299, b532, 
b619, b793, b1134, 
b1155, b1165, b1169, 
b1320, b1335, b2002, 
b2220, b2237, c24, c39, 
c431, c623, c778, d93, 
h262!, h317, 1147, m51, 
m75, m112, n69, n70, 
n71, n328, n572, 037, 
p1230, p1406, p2116, 
t62, t218, t239, t407, 
v1l6 


§2: a9, a311, a327, a500, 


a692, 2693, a900, 
al056, a1572, b63, b75, 
b217, b298, b532, b545, 
b797, b1081, b1401, 
b1979, b2067, b2140, 
62465, b2527, b2852, 
b2861, c23, c25, d96, 
e34, e237, e383, £278, 
h27, i27, n171, n464, 
0204, p78, p195, p1625, 
p1922, q69, q71, q178, 
q219, t191, t208, t242, 
t340, t466, t480 


53: a51, a64, a479, a513, 


a691, a901, 21069, 
a1573, b232, b435, 
b537, b832, b896, b952, 
b1327, b1328, b1822, 
b2049, b2222, b2271, 
b2968, b3076, c129, 
e26, £73, £128, h78, 
h262, h508, 165, 1168, 
012, p37, p808, p1179, 
p1286, p1454, p1456, 
$122, s243, t79, t558, 
t594 


54: a863, al015, al 547, 


b460, b561, b835, b863, 
b922, b932, b972, 
b1186, b1749, b2234, 
b2258, c89, c94, c918, 
d171, d202, d275, e20, 
e517, £138, g92, 298, 
h74, h75, i21, n209, 
n243, 019, 0270, 0282, 
p163, p1711, p1877, 
p1897, q271, s264, t62, 
t556, t634, t673 


55: al24, al53, a244, 


a268, 2483, a485, 2493, 
a826, a945, al027, 
al545, b73, b216, b287, 
b397, b733, b906, 
b1144, b1302, b1415, 
b1940, b2018, b2055, 
b2080, b2098, b2862, 
c678, c784, e25, e495, 
g115, h749, h750, 1145, 
m240, n443, 09, p64, 
p260, p686, p719, p858, 
q94, s19, s329, t19, t75, 
t177, t398, t399, t451 


56: a37, a55, al65, a310, 


a437, 2661, al599, b6, 


b174, b238, b357, b464, 
b486, b530, b558, b882, 


b897, b1173, b1289, 
b2635, b2638, c217, 
c767, c768, e260, e341, 
e419, e527, 276, 2120, 
h79, h234, h247, h519, 
h722, h754, i23, i111, 
k23, m3, m275, n25, 
n50, n107, n108, 07, 
p628, p641, p687, p808, 
p1421, p1680, q101, 
t244, t367, t370, t371, 
t388, t522 


57: a26, a56, 2667, al072, 


al147, al156, al467, 
b303, b456, b573, b684, 
b757, b906, b1858, 
b2078, b2824, c132, 
c177, c216, e280, e288, 
e606, e608, g110, h27, 
h61, h91, h663, i59, 
i148, m106, n511, 030, 
p13, p311, p630, p665, 
p1264, p1457, q22, q65, 
q275, 8175, s196, s338, 
t45, t165, t192!, t502 


C-648 


58: a351, 2484, a562, 


a610, a801, a839, a855, 
al027, b82, b103, b165, 
b177, b649, b856, 
b1285, b1333, b1400, 
b1874, b2004, b2312, 
b2750, b3084, c145, 
c321, c348, c774, e23, 
e427, 2169, h565, i233, 
m146, m285, n156, 
n223, n514, p201, p308, 
p459, p701, p928, 
p1039, p1263, p1451, 
p1881, p1948, p2012, 
$179, s208, s256, t46, 
t77, t116, t341, t377, 
t434, t448, t513, t613, 
t763, u64 


59: a438, al222, a1520, 


b290, b335, b436, b451, 
b517, b728, b805, 
b1521, b1989, b2018, 
b2749, b2789, 96, 
©245, c312, d282, e251, 
291, g150, h63, h406, 
h687, h703, h755, i36, 
m284, m395, n89, n94, 
n271, n321, n532, 063, 
o151, pl4', p36, p632, 
p722, p1739, q90, s221, 
1295, t343 


60: 2390, 2439, a646, 


a803, a973, al109, 
al122, al136, al574, 
b316, b495, b618, b757, 
b1697, b2068!, b2701, 
b2858, c97, c177, d310, 
e22, e24, e512, g7, g31, 


h407, h412, h463, h465,. 


i218, 1219, k7, m3, 
m187, m220, n13, n50, 
n52, n170, 030’, p71', 
p190, p326, p439, 
p655', p682', p719, 
p1289, p1864, ql5, 
q128, 8179, t19, t524, 
t595, t647, t657, t660, 
t720 


61: a74, a392, al441, 


b304', b392, b460, 
b554, b856, b877, b980, 
6981, b1335, b1619, 
b1781, b1896, b2015, 
b2363, b3027, c242, 
d27, d248, d279, e148?, 
e143, e446, e527, 297, 
h76, h464, h699, 136, 
171, m43, m380, n9, 
n100, n110, n143, n235, 
n239, p311, pl11797, 
p1258, p1384, p1505, 
p1654, q92, t25, t416, 
x29 


62: 2355, a360, a362, a588, 


a598, 2665, a911, a974, 
b106, b521, b533, b600, 
b796, b926, b1595, 
b1948, b2324, b2365, 
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b2909, d250, f126, 
g104, h70, h157, i121, 
i234, j14, m152, m272, 
n454, n510, p.194, 
p654, p669, p700, 
p947, p1270, p1354, 
p1670, p2145, q65', 
$320, u64, u84 


63: al25, a309, a527, 


a552, al077, b124, 
b493, b510, b522, b954, 
b1013, b1154, b1370, 
b2754, b2814, e261, 
c863, d218, e22, e103, 
e602, 277, 91, h253, 
139, n44, n509, 061, 
062, 0146, p501, p647, 
p854, p1697, p1780, 
q227, s241, t22, t368, 
t420, t430, u45, v24 


64: a361, al550, al553, 


al570, a1599, b117, 
b121, b155, b412, 
b571, b653, b868, 
b1178, b1716, b1760, 
b2660, b2843, b3040, 
c51, c96, c126, c248, 
d280, e25, g85, gl15, 
h256, h424, i123, k20, 
m189, m373, n28, n147, 
n502!, n518, ol, 017, 
p26, p492, p897, p1690, 
p1949, q267, s335, t375, 
t422, t655, t741, 

t764 


65: all, a57, al67, a289, 


a342, a478, al535, 
al575, b80, b85, b237, 
b267, b302, b319, b475, 
b523, b557, b877, 
b1091, b3043!, c86, 
©249, d266, e238, e297, 
h648, i122, n229, n514, 
0283, p197, p503, p528, 
606, p640, p1584, 
p1632, p1752, p1777, 
p2009, p2171, q50, q98, 
q109, q137, q225, q226, 
534, t75, t454, 

(467 


66: a63, al54, a558, a866, 


a892, al1018, b218, 
b284, b676, b692, b814, 
b1211, b1896, b1967, 
c146, e381, e489, g2, 
293, 2110, h608, h705, 
h726, k5, m273, m370, 
n133, n331, p594, p651, 
p652, p665, p819, p889, 
p1818, s213, s400, t400, 
t481, t699 


67: 2459, a569, 2694, 


a1138, al223, al1580, 
bS7, b148, b263, b503, 
b599, b926, b1020, 
b1142, b1512, b1569, 
b1718, b1987, b2092, 
b2312, b2711, 63022, _ 


©83, c92, d120, 4316, 
e21, e85, e360, e362, 
g104, 125, g178, h355, 
133, i200, i227, p70, 
p232, p768, p1289, 
p1406, p1493, q109, 
t20, 640, u76 


68: 2456, a533, all6l, 


all85);al513;.al517, 
al586, b276, b314, 


bS15, b595, b609, b611, 


b679, b882, b894, 
b1176, b1622, b1691, 
b1847, b1956, b2076, 


b2364, c147, c257, c258, 


c279, c349, c451, c745, 
e822, e314, 170, h306, 
h313, h448, h764, 152, 
1197, k8, m135, n144, 


n294, p605, p624, p633, 


p634, p635, p702, 
p927, p1507, p2140, 
q126, s254, t413, t463, 
t504 


69: a502, a881, a1521, 


b1011, b2108, b2126, 
b2790, c142, c192, 
c261, c467!, d19, d88, 
d90, d233, d286, e309, 
e346! e361, e482, £59, 
h441, h446, m366, 
m368', n43, n509, 


p200, p440, p589, p703, 


p889, p1101, p1301, 
p!843, ql12, q229, s35, 
$118, t712 


70: al0, a75, a240, a330, 


a557, al223, al485’, 
b45, b105, b274, b334, 
b1175, b1203, b1321, 
b1670, b1686, b1877, 
b2448, d56, d323, e194, 
e607, 253, g83, g103, 
g105, h61, 165, m35, 
m113, m196, 0183, 
p595, p691, p1273, 
p1546', p1905, q46, 
q50, q243, s387, s404, 
t114, t517, t597, 

t648 


71: a528, a578, a819, 
al168, al1512, b52, b83, 
b104, b379, b531, b612, 


b735, b908, b915, 
b1150, b1293, b1303, 
b1686, b1794, b1862, 
b2146, b2214, b2275, 
b2296, b2361, b3009, 
c734, d226, d233, d276, 
e85, e230, e520, gS, 
g72, 294, m350, nI111, 
n192, n225, 065, p58, 
p312, p1413, q93, q98, 
t412, t479, t665, u77 


72: a195, a269, 2440, 


al1048, a1079, b81, 
b102, b112, b166, b429, 


b476, b556, b564, b616, 


b657, b825, b827, b909, 
b1256, b1303, b1586, 
b1813, b2099, b2356, 
b2591, c114, c214, 
c365, d40, d228, e21, 
e342, e426, 277, h17, 
h261, nll, n47, n376, 
022, 0241, p173, p174, 
p175, p486, p487, p639, 
p786, p837, p1274, 
p1672, p1966, q175, 
$125, s274, t449, t557, 
t616 


73: a685, a859, a883, 


a894, al185, al551, 
al555, b121, b368, 
b580, b691, b1072, 
b1604, b2042, b2056, 
b2366, b2719, b2860, 
b3062, c215, c414, c751, 
e286, f121, g115, il, 
m4, m273, n92!, n216, 
n503, p788, p827, p852, 
p1201, p1282, p2074, 
q651, q130, q212, q232, 
898, s324, 356, 3394, 
t21, t170, t405, 

t461! 


74: a395, a594, al040, 


41094, a1168, 21233, 
b111, b244, b427, 
b1596, b1685, b1816, 
b2339, 250, c403, 
¢772, c830, d95, d257, 
€39, e192, e258, 2100, 
h706, i38, k21, m116, 
n92, 0295, p282, p350, 
p1283, p2111, q49, 
ql05, q123, q171, t214, 
t397, 514, t642 


75: 2440, 2443, a866, 


a884, al103, al535, 
b332, b348, b505, b675, 
b680, b716, b898, 
b1080, b1341, b1376, 
b1857, b1949, c291, 
0625, e230, £280, 293, 
h60, n11, n377, p372, 
p426, p857, p859, p897, 
p1414, p1462, p1659, 
p2074, q99, ql03, q154, 
q253, s99, t115, t404, 
t408, t637, t683, u5S, 
u58, ul28 


76: a588, a672, al064, 


al151, al1196, a1212, 
b242, b413, b658, 
b1094, b1139, b2497, 
038, c40, c131, e46, e88, 
f17, £54, 273, g95, gl01, 
2107, h7, m144, n227, 
056, 073, 0243, p1580, 
p1624, p1783, p1811, 
p1909, t610', t613, t721 


77: a395, a431, a574, 


al020, a1089, b118, 
b139, b282, b476, b664, 
b857, b1138, b1977, 


b1981, b2634, b2849, 
c45, c72, c84, 224, 
d166, e18, e295, 326, 
©446, 293, h742, 128, 
n178, n330, n512, 
p784, p791, p2026, 
p2088, s100, 

(372 


78: a391, a504, a1187, 


al233, b140, b235, 
b434, b601, b608, 
b1172, b1598, b1851, 
b2076, b2147, b2250, 
b2313, b2484, b2753, 
b2990, b3086, c41, c44, 
c282, c417, c433, c731, 
c831, d297, e607, 286, 
h523, h661, i204, n435, 
p296, p528, p599, p622, 
p638, p1275, p1385, 
p2154, t331, t352, t380, 
t381, t656, u27, u59, 
ull7 


79: a62, a90, al00, al18, 


a404, a475, 2902, 
a915, al068, b323, 
b857, b943, b1180, 
b1324, b1513, b1635, 
b2873, cl167, c250, 
336, c338, c446, e295, 
e516, e525, g81, h449, 
k9, m270, n119, n240, 
p784, p839, p1510, 
t525, u57, ul00 


80: a423, a458, a708, 


a865, al181, al526, 
b525, b809, b822. 
b1255, b1261, b1458, 
b1467, b1820, b1828, 
b2844, b2990, cll, cl2, 
c280, c283, c303, d92, 
d273, e590, £274, h236, 
h753, i171, jl, 127, 
m73, p53, p581, p672, 
p755, p1272, p1552, 
p1639, p2118, rl, t209, 
t366, t373, t617, t632, 
t715 


81: a6, al46, a229, 


a245, a707, a882, 
al051, al1071, a1231, 
al518, al650, b139, 
b235, b240, b900, 
b1375, b1427, b1502, 
b1977, b2257, b2585, 
c225, c298, c404, d17, 
e397, e506, e601, £129, 
282, g100, h528, 1167, 
i169, 129, m312, n14, 
nl12, n211, n224, n230, 
049, p1276, p1304, 
p1309, p1686, s381, 
t300 


82: a60, al577, al602, 


a1630, b318, b382, 
b620, b663, b870, 
b1068, b1565, b1978, 
b1980, b2839, c104, 
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c108, ¢395, c750, e78, 
€240, £283, h60, n12, 
n226, 050, 056, 058, 
p181,‘p833, p934, 
p1423, p1439, p1484, 
p1502!, p1940, q200, 
$328, 166, t436, 606, 
t623, 710 


83: a155, a506, al019, 


al070, al201, al1220, 
al577, b433, b483, 
b541, b547, b619, b632, 
b804, b866, b1027, 
b1059, b1522, b1605, 
b1674, b1687, b1947, 
b2059, b2084, b2372, 
b2911, b3033, c175, 
e228, 2182, h62, h458, 
h590, i199, m129, m209, 
m265, m375, n56, n295, 
n367, 03, p75, p212, 
p672, p699, p105S1, 
p1438, p1440, p2054, 
q220, s263, s265, t142, 
t308, t566, t636, t654 


84: a323, a398, a550, 


a587, 2996, al057, b46, 
b55, b196, b280, b385, 
b474, b518, b546, b874, 
b1082, b1827, b1833, 
b1890, b1893, b2853, 
c341, c904, d140, d259, 
e78, £80, f95, 2174, 
m144, m155, m184, 
m281, n96, n101, n141, 
n270, 013, 048, p75, 
p171, p861, p1768, 
p1955, p2043, q45, 
q247, t26, t74, t159, 
t385, t436, t565 


85: a997, a1106, al177, 


al181, a1229, a1571, 
b411, b424, b516, b520, 
b607, b613, b730, b899, 
b1017, b1175, b1312, 
b2073, b2083, b2235, 
b2236, b2270, b2469, 
b2925, c95, c113, d114, 
diiged251, 61227179. 
e240, h647, h660, 152, 
i691, 190, i136, i167, 
i199, n114, n131, n375, 
n504, p89, p116, p488, 
p564, p1512, p2070, 
q95, q117, q121, q270, 
t104, t485, u25, u45, 
v22 


86: 2230, a534, a544, 


a998, b175, b572, b731, 
b741, b919, b1145, 
b1339, b1913, b2297, 
b2406, b2768, b2791, 
b2822, b2824, c87, 
e130, d100, d101, d113, 
d306, £39, f80, 240, 
g182, h590, m374, 
n479, 044, p31, p196, 
p902, p1781, q218, 


q236, $144, t221, t401, 
t484, t633, t701 


87: a7, al5, a71, a78, a89, 


al45, a644, a756, 
al012, al1070, al1090, 
al104, al1647, b323, 


b326, b453, b514, b581, 


b613, b686, b739, 

b1342, b1599, b1868, 
b1964, b2000, b2118, 
b2181, b2748, b3044, 
c272, e52, i166, m144, 


m279, m375, n114, 054, 


p16, p26, p172, p489, 


p620, p643, p696, p838, 


p1445, p1555, p1782, 
p2106, 27, t3, t328, 
1460, t484!, u123! 


88: a76, al22, a595, 


a638, al092, bS1, 
b437, b872, b948, 
b1105, b1171, b1241, 
b1382, b2333, c108, 
e125, c148, c175, c889, 
d14, d255, e147, h235, 


h242, h419, n244, n425, 


n453, 0279, p169, 
p373, p524, p620, 
p1439, s181, t145, t700 


89: a545, a951, a1538, 
b156, b415, 6506, b656, 


b669, b867, b907, 
b1014, b2169, c166, d5, 
d324, e399, e523, 121, 
123, n148, 047, p17, 
p59, p587, p721, p873, 
p1308, p1340, p1343, 
p1483, p1679, p1931, 
q243, t47, t314, t424 


90: a685, al104, al521, 


a1534, al564, b127, 


b163, b178, b419, b426, 


b544, b726, b1012, 
b1378, b1581, b2082, 
b2144, b2319, b2835, 
c22, c131, c154, c256, 
€292, c786. e148. e298, 
f60, h255, h690, k16, 
i7, m6’, m295, n293, 
02, p1536, p2128, r13, 
$230, t26, t32, t45, 
t523, x30 


91: a88, a96, a276, a562, 


a600, 2694, a919, 
al021, a1120, b173, 


b409, b693, b873, b969, 


b1168, b2240, b2244, 
c87, d245, £2072, £281, 
g188, g191, h687, h700, 
m47, m197, h362, 
0274, p476, p1412, 
q24, q97, q181, q215 
s203, t328 

92: a17,a545, a651, 
a770, al111, a1119, 
al581, 6344, b477, 
b596, b597, b1076, 
b1337, b1405, b1672, 


b2008, c43, c93, c801, 
937, d307, e7, e240, 
£57, h92, h410, i182, 
m192, n258, p600, 
p609, p617, p766, 
p1529, p1781, q225, 
r15, t123, t143, t347, 
t582, t615, u83 


93: al62, a1578, b36, 


b667, b811, b818, 
b1088, b1398, b1597, 
b1832, b2107, b2259, 


b2306, b2473, c42,c103, 


¢218, e271, c292, c888. 
c890, d51, d165, d249, 
e2, e278. h61', h398, 
h670, h691, 1204, 168. 
m5, m12, m268, 046, 
074, p658, p796, p842, 
p1367, p1368, p1394, 
pl491, p2112, q49, 
q115, q207, t137, t340, 
t483, t583, t639, v4, 
x29 


94: a159, al63, a914, 


al119, al227, al649, 


b58, b623, b739, b809', 


b1156, b1368, b1486, 
b1791, b1886, b2066, 
b2088, b2274, b2337, 
b3028, c46, d116, e185, 
h399, h570, h650, 
h727, m202, m295, 
m312, nl117, n119, 
n190, 024, p531, p695, 


p752, p895, p1116, q35 


44, q237, s393, t190, 
1505, t611 


95: al17, al50, 2506, 


4614, a700, a797, 916, 
al091, a1445, a1565, 
21604, b88, b281, 
b360, b901, b946, 
b1079, b1179, b1198, 
b1311, b1373, b1380, 
b1475, b1579, b1675, 
b1783, b1802, b1815, 
b1973, b2006, b2028, 
b2074, b2825, 153, 
©297, d165, e278, e279, 
g125', h163, h267, 
h429, h587, 11, 13, m37, 
n422, n540, 043, p182, 
p674, p697, p1271, 


p1439, p2118, q24, q30, 


q174, 127, s133, s362, 
t369, t658 


96: a4, al62, a337, a393, 


a422, a474, a519, a657, 
a688, a941,a1121, 
al186, b404, b730, 
b1563, b1680, b1695, 
b1860, b1966, b2089, 


b2246, c227, c229, c294, 


h145, m11, m84, m118, 
n78, n190, n291, n373, 
p675, p708, p1478, 


p1501, p1705, q10, s39', 


C-650 


$245, s246, s319, t139, 
t519, t582, t592, t651, 
u42, 096, ul12! 

97: a42, al19, a673, 
al604, b405, b417, 
b729, b738. b964, 
b1677, b1793, b2057, 
b2061, b2153, b2277, 
b2337, b2656, b2684, 
b3020, b3060, d97, 
e339, f16, £72, £282, 
h400, i72, 020, 038, 
0300, p680, p834, 
p1115, p1680, q119, 


q179, q235, s407, t105, 


t344, t516, t697, t698, 


98: a26, 2423, a436, a5S57, 


a567, 2648, al519, 
a1588, b292, b359, 


b425, b465, b594, b646, 


b654, b878, b1089, 
b1248, b1633, b1676, 
b1802, b1882, b2060, 


b2346, c143, c445, c447, 
c4677, e795, d91, d137, 


d287, 42, e64, e235, 
163, m356, n30, n128, 


n228, n292, 0175, p260, 


p673, p870, p1495, 
p1560, p1664, s297, 
5362, t102, t350, t433, 
1505, t581 


99: a77, a408, a521, a702, 


a767, b77, b97, b687, 
b895, b929, b946, 

b1079, b1088, b1288, 
b1953, b2231, b2839, 


b3043, c293, ¢297, c723, 
0932, c935, d116, d134, 
e149, e281, e330, e522, 


h188, h602, k6, 153, 


n51,n118, n535, p58, 


p572, p773, p1638, 
q278, 839, s101, s407, 


t124, t251, t378, t421,u85 
100: a297, al617, al1658, 


b289, b496, b499, 
b1201, b1519, 61823, 
b1866, b1916, b1930, 
b2001, b2089, b2149, 
b3023, c283, c293, 


c607, c703, c736', c937, 


d15, £20, g125!, n123, 


n258, n301, n479, p169, 


p531, p1566, p1960, 
q150, q179, t611", 
t723, xl 

101: 2339, a568, a670, 
b331, b395, b666, 
b1292, b1350, b1637, 
b1763, b1830, b2043, 
b2601, d234, e246, 


e447, h428, h698, 1173, 


p484, p506', p704, 


p926, q33, q133, q180, 


q274, s18, t453, t688, 
t750 


MELTING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


102: al52, a652, a1393, 


al486, al527, b140, 
b324, b492, b549, 
b1136, b1505, b1892, 
b1913, b2030, f207', 
£262, h268, h461, i114, 
m121, m147, m202, 
m205, m356, n42, n233, 
052. p72', p520, p666, 
p1034', p1330, s124, 
t536, u86 


103: alll, al135, a450, 


a603, a790, a917, 
al061, al1391, b322, 
b945, b1035, b2003, 
b2660, c832, e63, e65, 
e145, e521, f65, f175, 
i113, m288, n30, n92?, 
n156, n242, n247, 0294, 
p167, p522, p667, 
p1034!, p1547, p1784, 
p2049, q42. q241, 
s201, t661, t698, 

u95 


104: a86, al 15, 2690, 


a745, a772, al034, 
al243, al1548, b865, 
b966, b1829, b2344, 
c52, e124, e150, e604, 
£56, g175, h314, k11, 
n82, n199, n272, n291, 
p469, p491, p1954, 
q108, q114, q120, q189, 
$376, t622, t628, t652, 
u85, vl 


105: a82, a94. a295, a338, 


a396, a682, a916, 
al082, al126, al405, 
b65, b410, b415, b569, 
b597, b603, b737, 
b871, b967, b1823, 
b1825, b1963, b2027, 
b2081, b2428, b2821, 
598, c600, c724, c729, 
d192, e82, e83, e151, 
e507, 55, g210, h447, 
126, m39, m323, m357, 
n99, n122, n169, n177, 
n233, n292, n364, p183, 
p668, p902, p1299, 
p1306, p1504, r23, 
sl11, t78, t112, t179, 
t464, t586, t635, t653 


106: 2649, a794, a1203, 


al392, al559, b125, 
b168, b172, b519, b792, 
b869, b881, b2075, 
b2637, b2851, c27, 

c29, c295, c396, c621, 
c794, d182, e144, 

£75, h132, h758, 130, 
n54, n105, n141, n305, 
n525, 0275, p215, p469, 
p526, p932, p1521, 
p1569, p1810, p1864, 
p1962, p2007, q270, 
t157, t160, t220, t423, 
u72 


MELTING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


107: a791, a872, al095, 


al591, b294, b333, 
b880, b1290, b1785, 
b1831, b2041, b2823, 
c622, c636, h254, h415, 
i13, 197, n95, n145, 
n439, 042, p170, p953, 
p1232, p1978, p2037, 
$130, s242, t345, t468, 
t610, u86 


108: a8, a75, a352, a730, 


a912, al058, a1180, 
al194, al1589, b418, 
b574, b1157, b1407, 
b2263, d43, e183, e345, 
e504, f69, h643, h759, 
i32, i53, m6*, m93, 
m323, m334, n193, 
n477, p646, p731 p898, 
p1548, p1917, q33, 
q239, s26, s138, s248, 
$321, t348, t507, t512, 
t650, t786, u6l 


109: 2689, a1590, b141, 


b685, b1179, b1334, 
b1826, b1968, b2039, 
b2423, b2567, b3061, 
c28, c134, e6, e165, 
e182, 71, £260, 273, 
h569, h759, m63, 
m267, n202, n404, 023, 
p71, p481, p518, p1252, 
p1880, p1979, q25, 
$300, t365, t537, u24, 
u73, ul002 

110: al66, a388, a422, 
a668, al095, a1593, 
al600, b72, b325, b383, 
b622, b1096, b1315, 
b1770, b1935, b1963, 
b2163, b2275, c37, 
c107, d118, d296, e125, 
e400, e503, 250, h718, 
i202, 154, m359, m360, 
n90, 0162, p655, p836, 
p882', p1103, p1405, 
p1793, p2156, q47, 
s99, s314, s358, t662, 
ul13, ul22, z3 

111: a516!, a517, a727, 
a834, al037, al210, 
b234, b273, b574, 
b1184, b1360, b1792, 
b1843, b1969, b2024, 
b2113, b2815, b3006, 
b3064, c706, d265, 
e311, e323, £44, h442, 
h659, 169, n115, n441, 
0311, p20, p25, p582, 
p618, p943, p1355, 
p1374, p2087, p2149, 
q221, t103, u90 

112: al1052, al557, a1567, 
b17, b176, b182, b612, 
6904, b1257, b1594, 
b1601, b1626, b1970, 
b2704, c461, c654, c683, 
d186, d192, £275, g2, 


243, g175, j12, m41, 
m77, m127, n31, n197, 
n202, n259, n303, p233, 
p293, p1233, p1488, 
p1982, q91, s266, t349, 
t621, u56, u81, u99 


113: al124, b106’, b542, 


b865, b1203, b1276, 
b1324, b1624, b1694, 
b1824, b1871, b1955, 
b2203, b2282, b2317, 
b2329, b2424, c658, 
e725, c801, e90, £55, 
m53, m243, n136, n166, 
p645, p653, p677, 
p689, p1946, t279, t365, 
t596, t638, t674 


114: al64, a344, a347, 


a762, a885, al169, 
al394, al1444, a1560, 
b233, b383, b490, b858, 
b938, b1087, b1163, 
b1214, b1309, b1338, 
b1428, b1645, b1751, 
b2048, b2110, b2141, 
b2325, b2366, b3061, 
c144, c396, £1301, h566, 
i28, i50, 124, m6*, m77, 
n151, 060, 0281, p215, 
p603, p705, p941, 
pl047, p1994, q48, 
$144, s267, t27, t612, 
t696, t756 


115: al64, a382, a425, 


a593, a676, 2697, 
al127, al1562, b304, 
b430, b587, b598, b631, 
b2058, b2104, b2304, 
b2371, b2563, c20, c34, 
e179, c301, c915, e180, 
g8, 255, 13, 122, m93, 
nl0, n90, n139, n309, 
p177, p645, p681, p692, 
p1280, p1502, p1556, 
p2086, t321, t469, u26 


116: al42, a298, a305, 


a340, a377, 2426, a554, 
a658, a867, al060, 
al188, al525, al636, 
b136, b293, b482, b538, 
b968, b1015, b1583, 
b1692, b2011, b2069, 
b2101, b2229, b2239, 
b2836, c264, c345, 
e120, e404, f45, £290, 
h628, h629, m103, 
n124, n437, 0297, p509, 
p690, p832, p909, 
p1492, p1500, p1977, 
q91, q205, s110, s377, 
t573, t769 


117: a498, a577, a952, 


al189, al1537, al549!, 
al579, b128, b416, 
b576, b965, b1761, 
b2086, c605, c793, 
d190, e77, e407, e603, 
h566, h600, h605, 


C-651 


h688, h725, i3, i137, 
n132, n231, n402, p529, 
p554, p1490, p1932, 
p2023, p2155, q59, 
q118, t222, t353, 

ul00! 


118: a123, a300, a312, 


a329, a381, a496, a531, 
al150, al164, a1179, 
al396, al469, al532, 
b100, b190, b243, b665, 
b725, b736, b823, 
b1264, b1406, b1566, 
b1852, b2203, b2593, 
c35, c36, c47, c144, 
d98, d267, e15, f82, 

g3, g198, 161, m287, 
m368, n53, n76, p246, 
p601, p657, p942, 
p1463, p1498, p1867, 
p1911, p1913, ql, q113, 
q203, rl, s204, t280, 
t324, t518, t618, t619, 
t663, u37 


119: a397, a425, a471, 


a805, a867, a1197, 
1652, b180, b610, 
b734, b900, c274, e519, 
fl, £265, h701, m9, 
m280, m337, 167, 
n232, p707, p767, 
p1284, p1561, p1866, 
p1868, p1981, t323, 
t496, t659, t706 


120: a385, a449, a461, 


a781, al154, b5S70, 
b685, b1064, b1152, 
b1363, b1730, b1741, 
b1742, b1744, b2091, 
b2161, b2239, b2269, 
e156, c187, c267, c376, 
d94, d119, d125, g35, 
h14, 167, i215, m104, 
m141, m183, n116, 
n129, n149, n303, n366, 
p168, p292, p524, p689, 
p899, p916, qi 11, s20, 
845, s101, 5186, t6, t506, 
t708, ul02, ul09 


121: al6, al06, al07, 


a312, 2471, a606, a632, 
al065, al576, b76, 
b950, b981, b2148, 
b2215, b2219, b2628, 
b2685, c199, c452, 
0467, c887, e148', 
e514, m28, m44, m8S, 
m355, m359, n55, n241, 
p619, p871, p1066, r10, 
$197, s199, s326, t301, 
u62 


122: a551, a6777, a734, 


al093, al123, al158, 
al182, al587, b183, 
b690, b1239, b1600, 
b2012, b2025, b2045, 
b2261, b2375, c251, 
d135, e190, e306, £241, 


m16, m80, m198'. 
n260, n437, p505, p562, 
p590, p709, p1674, 
p1860, p1976, p2135, 
q173, q206, r16, s325, 
$360, t620, t753 


123: al16, al58, a530, 


a532, a556, a736, 
al184, al619, b113, 
b236, b268, b578, b670, 
b1060, b1562, b1841, 
b1923, b2158, b2278, 
b2840, c418, 24, 2205, 
i76, 1191, m310, m352, 
m407, n20, n191, n237, 
0148, p507, p557, 
p939, p1056, p1576, 
p1908, r12, s59, s130, 
8249, t51, u98 


124: a878, al152, al529, 


bS53, b62, b100, b223, 
b500, b910, b1074, 
b1629, b1908, b1965, 
b2070, b2794, b2918, 
0434, d12, e17, h689, 
12, n295, p604, p868, 
p1331, p1494, p1496, 
p1819, p2159, q54, 
q77, q188, 129 


125: 2106, al44, a749, 


a983, al096, al487, 
al489, b586, b903, 
b1253, b1371, b1993, 
b2044, b2228, b2251, 
b2261, b2303, b3034, 
c110, c252, c465, el7, 
e301, £87, £102, £267, 
g37, g158, h402, h737, 
k13, n91, n282, n363, 
n387, n390, p586, p909, 
p1062, p1503, p1760, 
p2153, s5, t462, t614, 
t693, t747, ul6, u33', 
u87, ul30, x2 


126: a158, al196, a305, 


a905, 21062, b142, 
b186, b1095, b1161, 
b1628, b1990, 62021, 
b2041, b2071, c120, 
c424, c829, c906, d127, 
d137, h251, n27, n79, 
n277, n334, 042, p21, 
p649, p1168, q25, 
q204, q263, s140, 
s200, t255, t465, t751, 
u35 


127: a561, a947, al1446, 


al522, al528, al629, 
al656, b169, b258, 
b485, b979, b1026, 
b1312, b1398, b1459, 
b1581, b1708, b1812, 
b1934, b2245, b2305, 
b2769, b3035, c55, c246, 
c299, c344, c448, c454, 
c460, e190, 2167, 
h401, 116, m70, m199, 
n102, n205, n421, 


0299, p63, p477, p616, 
p637, p1927, p2093, 
$84, 5126, $142, s382 
128: al04, a462, a782, 
a783, al1073, al1530, 
al531, al1592, b3, b78, 
b146, b816, b1372, 
b1730, b1731, b2143, 
b2261, b2355, b2499, 
053, c251, c253, c288, 
0314, c833, d115, f64, 
£243, 1192, m358, n46, 
n97, n138, n390, p184, 
p306, p931, p1199, 
p1652, q210, s46, s54, 
$359, t156, t248, t669 
129: a47, a99, a530, 
a756, al022, al155, 
al228, b788, b1764, 
b1880, b1917, b1954, 
b3058, c902, d136, 
e304, £244, h451, 1174, 
n72, n106, n113, n188, 
p65, p604, p607, p698, 
p840, p1065, p1341, 
p1825, p1928, p2008, 
p2041, p2146, q64, 
q208, t183, t232, t274, 
t313, t346, tS27, t614 
130: al47, a489, 2695, 
a943, a972, a1197, 
a1633, al637, b23, 
b42, b91, b137, b502, 
b511, b602, b650, 
b1157, b1170, b1278, 
b1893, b1998, b2023, 
b2038, b3005, c358, 
c834, e9, e614, g52, 
2206, h633, 17, 155, 
m317, n102, n104, 
n198, pl, p570, p1040, 
pl117, p1260, p1497, 
p1499, p1541, p1758, 
p1760, p2062, r10, 
$259, s374, t6, t679, 
t687, v10 
131: al171, a499, al165, 
al485?, a1539, b64, 


b264, b5S01, b640, b655, 


b824, b1037, b1237, 
b1693, b2264, b2273, 
62761, c559, c769, 
e126, £48, £259, 232, 
h669, i12, i30, m2, 
n116, n431, p584, 


p598, p953, p1345, q43, 


x28 

132: a70, a720, al038, 
al558, b384, b1244, 
b1556, b1582, b1610, 
b2117, b2131, b2133, 
b2218, b2422, b2528, 
c50, c78, e134, e324, 
g149, 2179, h579, 


h627, h719, m27,-m136, 


m137, m138, n103, 


n238, n323, n397, p574, 


p813, p918, p931, 


p995, p1138, p1557, 
p2117, q214, s244, 
$389, t680 


133: a92, a288, a470, 


a540, 2605, 2666, a886, 
al063, al475, al499, 
b155, b245, b487, b614, 
b961, b1183, b1192, 
b1560, b1884, b1944, 
b1946, b2050, b2499, 
b2716, c350, d162, e9, 
e68, £222, h665, m59, 
n203, n326, p1844, 
p1892, q56, q234, t230, 
t686, t687, x27 


134: al57, a473, a477, 


a739, a1536, b253, 
b631, b1041, b1983, 
b2020, b2265, b2328, 
b2764, b3005, c80, 
e110, c714, c716, d31, 
e126, £256, 233, £44, 
2164, g207, h298, h720, 
i107, m128, p525, p648, 
p843, p1509, q35, 
$376, s383, t2, t231, 
t346, t354, t528 


135: a5, a427, 2466, 


a605, a660, al 241, 
al453, al561, al601, 
b22, b49, b60, b386, 
b1057, b1242, b1279, 
b1332, b1474, b1651, 
b2012, b2287, c350, 
c379, c903, e10, e55, 
e84, e104, e176, £252, 
g63, h610, h627, 

h673, h714, i205, m17, 
m98, n327, n392, n424, 
p178, p465, p575, p831, 
p929, p1231, p1540, 
$214, t5, t12, ul8 


136: a93, 2604, a793, 


al473, al644, b498, 
b587, b630, b938, 
b957, b1653, b1711, 
b1799, b2200, b2528, 
c54, c191, c262, 353, 
¢377, d232, f130, f255, 
2168, k12, m6, m102, 
m367, n121, n138, 
n423, p785, p1953, 
p2036, p2157, t643, 
t787 


137: al20, a1510, b912, 


b1131, b1202, b1352, 
b1613, b1774, b1945, 
b1962, b2230, b2262, 
b2290, b2498, b2743, 
b2803, b3038, cl4, 
0948, d229, h414, 135, 
m123, m394, n67, n74, 
n98, n187, p490, p913, 
p1369, p1849, p1951, 
q202, 90, t315, t630, 
u35 


138: a452, 2696, a1501, 


al584, bS, b191, b308, 


C-652 


b2029, b2129, b2154, 
b2720, c49, c277, 

c336, c338, c340, c353, 
c389, c597, d127, e80, 
e327, £251, f264, f291, 
g189, n160, n361, p178, 
p1150, q40, s11, s127, 
t4, t354 


139: a83, a97, a876, 


al149, b4, b70, b74, 
b724, b933, b1077, 
b1536, b1541, b1614, 
b1866, b2193, b2747, 
c48, c922, d246, e186, 
€308, 30, h196, i172, 
m2, m193, n293, p470, 
p1036, s44, t113, t203, 
(316, t653 


140: a95, a418, al213, 


a1306, b239, b494, 
b963, b1457, b1514, 
b1525, b1844, b2051, 
b2268, b3059, c78, 
c883, c920, f94, £253, 
247, h14, h665, 18, 115, 
140, m335, m365, n150, 
n162, n280, 0231, p76, 
p591, p693, p863, 
p904, p1661, p1872, 
p1882, 129, s49, s90, 
tll, t34, t57 


141: a549, a1035, a1114, 


b86, b192, b625, b1029, 
b1169, b1260, b1564, 
b1817, b1875, b1877, 
b1882, b2153, c287, 
346, c420, c429, c684, 
834, d86, e76, e127, 
£207, g168, h138, i39, 
i168, i207, m89, m351, 


m424, n426, p826, p841, 


p1037, p1785, q172, 
u78, u89, u92 


142: a292, a424, a611, 


a1399, b87, b668, 
b1075, b1111, b1363, 
b1465, b1466, b1518, 
b1652, b1958, b2124, 
b2353, b2411, c7067, 
e726, e48, e79, f3, £50, 
£130, g68, h710, 18, 
k15, 115, m20, m92, 
n506, p571, p1262, 
p1971, q9, q146, s36, 
$89, u126, ul38 


143: a887, al152, al603, 


b604, b1187, b1360, 
b1430, b1753, b1786, 
b1845, b2095, c18, 
c274, c281, c307, 
c601, c726, e269, h138, 
h708, i97, i163, n81, 
n84, n489, n495, 
p2136, p2152, q53, 
q60, s143, s278, t58, 
t703!, u28 


144: al09, a741, al446, 


al514, al1549, a1594, 


MELTING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


al644, b149, b896, 
b1193, b1535, b1541, 
b1580, b1654, b1931, 
b1961, b1991, b2201, 
b2207, b2369, c89!, 
e123, e168, e524, g128, 
i106, m33, m331, n73, 
n162, n556, 0143, p485, 
p498, p644, p670, 
p671, p682, p1266, 
p1808, s127, s353, t235, 
u59, v23 


145: a85, a378, 2424, 


al097, al1199, al447, 
b252, b283, b1085, 
b1143, b1165, b1213, 
b1252, b1603, b1724, 
b2026, b2047, b2106, 
b2122, b2123, b2163, 
b2164, b2189, b2279, 
b2298, c88, c241, c254, 
e250, f85, f176, 268, 
h324, h623, h638, 
h640, h667, j10, 148, 
m102, n318, n388, 
n445, p571, p581. 
p608, p629, p900, 
p1038, p1041, p1477, 
p1845, s38, x3 


146: a24, a308, a767, 


a1232, a1492, b15, 
b161, b222, b543, 
b1259, b1314, b1547, 
b1753, b1895, b1991, 
b2005, b2046, b2253, 
©287, c411, d80, d193, 
d214, e617, £248, 35, 
238, 239, 2208, h589°, 
h707, i67, m123, $352, 
t11, t242, u50 


147: a428, a495, a585, 


a674, a677, al053, 
b71, b589, b668, 
b1461, b1517, b1557, 
b1664, b1709, b1786, 
b1836, b1988, c427, 
£58, g216, i41, m48, 
n140, n173, n200, 
n436, p9, p602, p610, 
p1036, s60, t240, t521, 
ullO 


148: a129, al168, a387, 


a434, 2563, a650, a788, 
a966, al200, al213, 
al631, b193, b939, 
b1141, b1354, b1356, 
b1488, b1570, b1731, 
b2267, b2281, b2377, 
c300, ¢352, c391, e128, 
e168, e305, e307, f77, 
142, 158, n413, 0276, 
0305, p515, p849, 
p1362, p1539, p2009, 
q63, s220, s367, x25 


149: a501, a505, a773, 


al097, a1100, a1170, 
al235, b509, b582, 
b636, b1008, b1107, 


b1530, b1861, b1982, 
b2030, b2216, e415, 
86, £247, £248, h702, 
h761, i134, i83, i99, 
m180, m200, p203, 
p1057, p1058, p1269, 
p1653, p1861, ql6, 
q25, s322, u32 

150: a87, a641, a778, 
a788, 21006, a1224, 
al449, a1566, b15, 
b188, b615, b1361, 
b1410, b1488, b1533, 
b1552, b1925, b1992, 
b2399, b2795, c265, 
c266, c281, c289, c300, 
e715, c735, e252, 238, 
241, g71, g201, h770, 
i154, 152, m182, n6l, 
n83, n396, 0280, p881, 
p938, p1930, p2148, 
q25, q147, s207, t106, 
t310, t626, t684, 
u96 


151: al2, a98, al31, a301, 


a441, a760, a958, 
al039, b1442, b1587, 
b1914, b1952, b2543, 


e138, c308, c606, d227, 


f61, h637, 158, 1182. 
m132, m133, m198, 
n400, p835, p2094, 
ql91, q268, r14, s10, 
$53, 82507, s315, 
$323, t129 

152: a272, a421, a758, 
al107, al162, a1595, 
b144, b251, b270, 
b1109, b1573, b1936, 
b2087, b2449, cl11, 
c302, d13, d244, e10, 


e119, e128, e610, h760, 


n15, n389, pl164, p568, 
p728, p1059, p1118, 
p1653, s2503, s388, 
u48, ul24 

153: al36, al43, al51, 


al68, 2467, 2469, a553, 


a635, al030, al491, 
b98, b138, b588, b803, 
b986, b1086, b1377, 
b1431, b1722, b1846, 
b1850, b1879, b2283, 
c428, c469, c633, 
d153, 234, 2145, 2160, 
h380, h664, i58, m6?, 
m153, n352, n408, 
p565, p2119, q213, 
$48, s216, t785 

154: al60, a273, a491, 
a494, 2497, al099, 
b1135, b1506, b1540, 
b1571, b1621, b1625, 
136, e232, f68, 2179, 
h172, k24, n262, n306, 
n317, n395, n432, 
n458', p185, p563, 
p578, p585, p1307, 


q46, q211, 3103, s250!, 
t107, u38, uS2, u75, 
ull2 


155: al214, a1582, al601, 


b101, b131, b879, 
b1127, b1345, b1417, 
b1418, b1435, b1473, 
b1503, b1529, b1838, 
b1937, b2022, b2166, 
b2293, c276, c304, 
c463, c464, c740, c905, 
d227, e113, e129, f62, 
£78, h625, m10, m174, 
m301, n153, n445, 
0142, p1441, q116, 
$145, s211, 354, r25, 
t55, t153 


156: a84, a389, a526, 


a539, a556, al059, 
a1234, al237, al304, 
a1383, 21384, al481, 
al484, b7, b20, b25, 
b44, b47, b185, b633, 
b1093, b1280, b1336, 
b1388, b1683, b2162, 
b2272, c428, c455, 
c730, d84, d103, g6, 
143, m89, p471, p723, 
p756, p1539, p1802, 
p1930, q28, q110, s88, 
$135, s218, s219, t125, 
t311, t641, v2, x9 


157: a24, a93, a529, 


a575, a602, a635, a870, 
al403, al515, b99, 
b1225, b1249, b1408, 
b1489, b1532, b1712, 
b1717, c157, c455, 
2154, h294, h622, n157, 
n204, p3, p241, p503, 
p869, p1100, p1546, 
p1847, q233, s158, 
$231, s233, s373, t780, 
ul9 


158: al38, a492, a547, 


4752, a868, a993, 
1033, a1224, b90, 
b241, b507, b985, 
b1254, b1377, b1473, 
b1703, b1801, b1922, 
b2105, b2150, b2285, 
¢21, c70, ¢370, c415, 
£78, £84, h692, n440, 
0153, p506, p706, 
p944, p1950, q27, q262, 
q279, 135, u28, u108 


159: a274, 2468, 21386, 


a1387, al1540, b33, b59, 
b1090, b1220, b1454, 
b1490, b1506, b1649, 
b1814, b2227, c67, 
0378, c681, e164, e333, 
h180, h611, n34, p1298, 
p1675, p1891, p2100, 
q190, q266, s378, t278, 
t675, t709, x31 


160: a156, 2490, a995, 


al215, a1226, b19, 


C-653 


b187, b918, b956, 

b1070, b1086, b1411, 
b1441, b1801, b1922, 
b1940, b2207, b2370, 
b2612, c235, g6, £46, 


h653, i178, m120, m319, 


p566, p569, p1214, 
p2079, q23, q57, r2, 
135, 250, s327, t625, 
u38, v26 

161: al27, a293, al541', 
al585, b32, b1247, 
b1402, b2090, b2142, 
b2286, b2331, b2405, 
b2767, b3010, d83, 
£183, h393, i156, 134, 
n159, n315, n432, 


p2152!, q110, s229, t188 


162: a785, al010, a1263, 
al305, al540, b126, 
b181, b995, b1021, 
b1215, b1689, b1894, 
b1997, b2128, b2276, 


b2770, c421, c885, e53, 


e138, e614, h325, 
h5897, m206, n207, 
n365, 014, p2120, 
p2148, s86, s103, s253, 
t318, t685, u95', ul05, 
ul21 

163: a27, al031, al204, 
a1563, b583, b634, 
b944, b1222, b1251, 
b1455, b1746, b1907, 
b1951, b2119, b2421, 


270, £83, h5897, h609, 


m126, n38, n403, 


p1114!, p1423!, p2052, 


q216, r32, s228, s368, 
t150, t625 

164: a23, a719, a1 110, 
al385, al506, b66, 
b147, b539, b1201, 
b1355, b1374, b1460, 
b1537, b1538, b1568, 
b1696, b1910, b2247, 
b2254, b2266, b2284, 
b2544, b2818, c69, 
c151, c255, c407, 
c706!, d83, i178, k13, 
m381, n163, n380, 
p678, p872, p884, 


p1870, q36, s369, t677, 


t781, u33, u40 

165: a73, a140, a505, 
a759, a965, al214, 
al398, al1470, b79, 
b936, b940, b962, 
b1113, b1331, b1377, 
b1399, b1432, b1446, 
b1515, b1592, b1740, 
b1762, b1807, b1879, 
b2053, b2102, b2184, 
b2314, b2327, b2331, 
b2396, c290, c401, 


d269, d317, e310, e515, 


f63, £220’, g179, h614, 
h671, m142, m181, 
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m201, n428, p887, 
p1266, p1442, p1923, 
p1963, p2089, q201, 
r19, s42, s102, s104, 
$250, t60, t77, t529, 
t629, u23, u79, ul35 

166: a68, al490, al616, 
b16, b25, b504, b695, 
b791, b1137, b1227, 
b1450, b1492, b1584, 
b1776, b2213, 254, 
h450, m207, p56, 
p493, p1082, p1297, 
p1428, p1813, qll, 
q37, s87, s232, t246, 
t276, u43, x13 

167: al70, 2435, al657, 
al659, b181, b913, 
b1224, b1225, b1298, 
b1504, b1552, b1738, 
b1756, b1933, c713, 
e131, f110, 120, m384, 
m385, n153, n308. 
p577, p1371, p1853, 
p1942, q41, t624, t754, 
x31 

168: a23, a79, al 456, 
al458, al476, b590, 
b635, b1226, b1238, 
b1297, b1448, b1499, 
b1511, b1515, b1537, 
b1561, b1762, b1814, 
b1835, b1909, b1943, 
b3042!, c158, e130, 
e142, £66, f177, 254, 
2220, h732, 173, m124, 
m125, n206, n396, 
p61, p504, p532, p626, 
p1637, q18, q58, q145, 
825, 235, s261, s365, 
t705, t780, u94 

169: al30, a737, a869, 
al153, al619!, b150, 
b195, b1256, b1422, 
b1575, b1632, b1719, 
b2114, b2190, b2613, 
c151, e733, d142, f25, 
m364, n45, n389, 
p579, q62, s408, t694, 
u43 

170: a510, a724, al 262, 
al309, al541!, al605, 
b197, b198, b497, 
b996, b1206, b1216, 
b1379, b1496, b1585, 
b1682, b1994, b2232, 
c137, cl140, c152, 719, 
c858, e14, e146, e615, 
g3, h658, m96, m407, 
n120, n302, n387, 
n433, p625, p731, 
p1957, r21, s17, $128, 
$209, s269, t252, u49 

171: a851, al465, b688, 
b1240, b1394, b1717, 
b1932, b2123, b2135, 
b2366, b2374, cl3, 
c285, c400, c602, c710, 
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d138, d253, £67, g217, 
h299, h733, i124, i130, 
k14, m298, n355, n410, 
n453, p67, p1251, 
p1893, p2052, ql4, 
q18, s151, 3232, t9, 
t309, u31 

172: al03, a858, a963, 
a964, a1402, al541, 
b11, b145, b295, b540, 
b921, b1367, b1740, 
b1782, b1876, b2217, 
68, c317, c402, c706°, 
e835, f15, hl2, h735;, 
m386, m396, n32, n77, 
n401, n406, 0180, p199, 
p727, p729, p1060, 
p1658, q6, s205 

173: al, a710, a774, 
al172, b577, b694, 
b990, b1206, b1245, 
b1340, b1499, b1509, 
b1706, b1723, b1984, 
b2168, b2295, c406, 
e302, 1126, m405, n33, 
n175, n415, n420, 
n434, 0150, p851, 
p866, p1783', q201, 
$260, s262, u20, u82 
174: al007, al195, a1494, 
b12, b25, b698, b727, 
b837, b1005, b1323, 
b1531, b1607, b1728, 
b1918, b2469, c79, 
e275, d110, e167, e311, 
i2, p525, p556, p684, 
p880, p1029, p1055, 
p1904, q17, s20, x12 
175: al036, b700, b802, 
b992, b1369, b1574, 
b1634, b1758, b2155, 
b2359, c372, c393, 
923, c924, c925, c928, 
d167, e61, e98, e109, 
g23, g138, h8, h613, 
h624, h734, i6, 171, 
m210, m314, n263, 
0258, p524, p597, 
p1437, q235, s397, 
$58, 8236, s253, s285, 
$390, t319, t748 

176: a780, al129, b14, 
b21, b29, b982, b1039, 
b1167, b1212, b1348, 
b1555, b1620, b1834, 
b2062, b2085, c19, c31, 
c64, d85, e56, e133, 
£91, 1153, n157, n407, 
n445, n450, p550, 
p1956, p2103, q38, 
q156, r32, s131, s191, 
$361, t44, t322, t682, 
u80 

177: a170, 2636, b699, 
b1331, b1445, b1590, 
b1627, b1727, b1837, 
b1897, b1986, b2054, 
b2368, c227, c229, 


0296, e56, f2, £42, 
g57, i51, m191, n5, 


n161, n336, p530, p864, 


p1972, q22, q155, s41 


178: a137, al032, al129, 


al239, al402, al450, 
a1596, b198, b201, 
b254, b911, b1491, 
b1508, b1721, b1736, 
b2428, c197, c437, 
0462, c934, e143, e334, 
g12, g187, g195, h616, 
i59, i86, m6, n349, 
n394, p157, p576, 
p917, q39, q89, s366, 
u51, u80 


179: a91, a430, a934, 


b637, b1481, b1638, 
b1809, b1974, b2161, 
b3081, 32, ¢33, 0634, 
©708, £43, £249, 2202, 
p1204, p1215, p1586, 
$369, t312, t695, u6 


180: 246, a541, a724, 


4957, 21008, al113, 
a1219, a1693, b29, 
b132, b696, b1004, 
b1246, b1323, b1404, 
b1451, b1493, b1736, 
b2132, c31, 269, c278, 
©388, c738, c886, d191, 
d231, e191, e193, £90, 
g214, g220, h609, i103, 
i131, j13, m36, n398, 


n452, 0258, 0302, p626, 


p844, p1049, p1579, 
p1673, q276, s85, 
$113, s152, s356', u22, 
u91, v10 


181: a927, 21009, 21028, 


b10, b1395, b1520, 
b1567, b2136, b2224, 
b2376, c371, c884, 
d126, e57, £76, f97, 
g156, g187, i46, i155, 
m203, n335, n414, 
n419, p1848, p1863, 
p1869, s29 


182: a715, a888, al253, 


al460, al1509, b199, 
b697, b930, b1002, 
b1114, b1493, b1607, 
b1800, c366, d260, e60, 
e107, e121, e262, 
€309', £40, h388, 
h589%, h747, i91, 045, 
p1054, p1410, p1807, 
p1871, q3, s86, u29, 
u60, ul 20 


183: a1480, 21646, b14, 


b189, b1330, b1589, 
b2204, c63, c392, £52, 
j2, m52, m363, m393, 
n393, p2098, q122, s36, 
350, s51, $217, ul118, 
ul27 


184: al33, a306, a740, 


a1380, b723, b970, 


C-654 


b1387, b1444, b1723, 
b1872, b2079, b2137, 
c82, c196, e62, £266, 
118, 119, 138, m211, 
n411, n456, p810, 
p1611, p2071, s288 


185: a304, a992, al190, 


b489, b491, b902, b955, 
b977, b1304, b1443, 
b1630, b1729, b1775, 
©369, c371, e75, f185', 
265, g154, g215, h747, 
i133, i211, m135, n63, 
n324, n569, p66, p549, 
p583, p850, p903, 
p1926, q6, q52, s9, 
$92, $185, s273, 18, 
t54 


186: 2984, 21029, a1030', 


al196, al493, al516, 
b984, b991, b1133, 
b1572, b1644, b1739, 
b1971, b2134, b2334, 
c320, d151, e62, h709, 
150, m353, n21, n541, 
0156, p561, p716, 
p867, p1034, q76, 
$24, s83, s147, t269, 
ul07 


187: al05, a888, a994, 


al278, b1437, b1558, 
b1650, b1748, b1906, 
b2208, c58, c149, 
c195, c201, c390, 
0449, e74, i108, i131 
p856, q61, q246, s139, 
u127, x17 


188: al113, 21258, b1140, 


b1329, b1544, b2009, 
c56, c286, c713, c732, 
e89, e166, h159, i147, 
m211, n372, p6, p478, 
p865, p877, p1964, 
$185, 3364, ul23 


189: a1455, al1457, al489, 


b1229, b1710, e49, 
e100, f114, gl, g126, 
h418, h738, i177, 
m382, n289, q187, 
138, t534, t776, u70, 
u75 


190: a301, a538, al005, 


al195, a1251, al381, 
al643, b14, b994, 
b1152, b1308, b1524, 
b1769, b2289, b2373, 
b2383, b2855, c933, e37, 
£245, h589!, h601, i187, 
m134, m385, n130, 
n165, p1063, p1067, 
p1657, q80, s95, s277, 
$371, t533, t535 


191: al110, a877, al084, 


b14, b1449, b2157, 
e373, c728, f21, g28, 
i125, k25, 19, n19, n62, 
n350, p684, p812, 
p1900, p2064, p2098, 


q125, s282, u44, u97 

192: a3, al192, al455, 
al457, b96, b621, 
b1424, b1754, b2183, 
b2642, c233, c394, 
e707, e422, f92, f185, 
g165, h589?, i127, 
n65, n75, n157, n430, 
n448, p856, p1285, 
p1593, p1846, s288, 
8423, t56, u65, u69 

193: al292, b983, b1482, 
b1878, b1902, b2383, 
b2384, b2693, c369, 
0398, e3091, 220, 229, 
2144, 2173, g177, 176, 
n17, n442, n451, p573, 
p937, p1061, p1901, 
p2101, q152, t127, 
ul42 F 

194: al261, al472, al622, 
b623, b1643, b1889, 
b1941, b2199, c75, 
c296, c320, d141, £46, 
g134, h292, h666, 
h748, n165, n251, n332, 
n333, n429, n430, 
n570, p875, r24, s28, 
t531, u93, ull9 

195: a537, a744, al183, 
al378, b51, b89, b285, 
b1230, b1903, c73, e5, 
e31, e99, e114, f81, 
266, h159, h746, i88, 
m49, m140, n23, n75, 
n176, n325, n372, n412, 
n444, 0308, pS, p871, 
p907, p1353, p1806, 
q29, s40, s275, s391, 
ul25, ul29 

196: a537, al207, al298, 
al407, al479, b408, 
b1381, b2031, b2159, 
b2367, e115, i186, 
n356, p1805, q!06, 
$370, t149, u36, x23 

197: al108, a985, b1188, 
b1453, b1576, b1702, 
b1901, b2162, c337, 
c450, d107, f88, £254, 
g24, h607, i125, m399, 
p546, p2104, q144, 
$134, s330, tl11, t250, 

198: a780, 21004, b1403, 
b1616, b1690, b1707, 
b1742, b1904, b2238, 
b2386, c65, c273, 
c305, 332, c408, d82, 
d258, e4, e92, 264, 
g137, g142, 2194, 
h589*, h666, i104, 159, 
n29, n201, n245, p915, 
p1761, r31, s280, t43, 
t532, u97, ul06 

199: al114, a270, a756', 
b508, b1250, b1307, 
b1700, b1957, b2385, 
b2433, c71, d122, g59, 


262, 2163, h620, i213, 


m29, m139, n134, n283, 


p240, q148, s141, 
t325 

200: a609, a725, a983, 
al225, al238, al288, 
al379, al398, al409, 
al411, al544, al635, 
b1002, b1507, b1526, 
b1553, b2032, b2033, 
b2052, b2307, b2696, 


c309, 931, c944, d104, 
d194, e247, e605, e613, 


£51, g129, g159, hl, 
hS44, h752, i11, 163, 
i88, 114, m400, m402, 


nl6, n49, p1097, p1553, 


p1885, p1965, p2081, 


926, q124, q149, q169, 


s23, s47, s152, 156, 
$268, u29, ull4 

201: al41, a433, a889, 
b95, b990, b1681, 
b1690, b1854, b2226, 
b2856, 17, 176, n66, 
p876, q143, q150, r30, 
t326, t691, t750, yl, 
zl 

202: al13, a543, a903, 
al282, al406, b171, 
b1436, b1578, b1591, 
b1924, b2034, b2096, 
b2225, c74, c233, g20, 
h445, i15, j3, n399, 


p888, p890, p1985, s43, 


$96, s285, u39, ul 36 
203: 21280, b18, b1456, 
b1808, b2233, b2695, 
c57, c408, e2, e81, 
2126, 173, i102, i204, 


p911, p1804, q162, t10, 


u69, u139, ul43, v21 

204: a675, a721, al240, 
al259, a1390, al413, 
b579, b1549, b1606, 
b1975, b2040, c368, 
0416, e59, e92, e139, 
£190, 236, i87, n316, 
n342, p882, p915, 
p1265, p1411, t779, 
u34, ul4l 

205: a555, a789, a845, 
al488, al1500, b1209, 
b1217, b1551, b1593, 
b1646, b2358, b2378, 


c150, e310, c325, d104, 


e3, e116, e158, £173, 


265, il’, 144, i73, m190, 


n63, n338, n340, 
n571, p1069, p2102, 


p2109, q32, s226, s280, 


t268, t461, t703, v7, 
vll, v27 

206: a302, a714, a989, 
al389, al504, al523, 
b1180!, b1181, b1617, 
b1647, b1752, b1995, 


b2206, c332, e12, 2133, 


MELTING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


h397, h762, 151, m641, 
n416, p880, s52, t10, 
t695, t775, ul, v27 

207: al61, 2429, a756', 
al074, al388, a1542, 
b1200, b1497, b1912, 
b1921, b2064, c259, 
c385, e41, m149, m316, 
n3, n80, n252, n391, 
u68 

208: 2258, a266, a744, 
al236, al645, b999, 
b1365, b1384, b1542, 
b1725, b1743, b1867, 
b2223, b2414, b2687, 
c57, c380, c409, g213, 
145, 34, j5, 37, m313, 
n66, 0289, p1854, 
p2151, t110, t530, v20 

209: a128, a723, a928, 
al230, al277, b976, 
b1217, b1390, b1510, 
b2416, b2434, d130, 
h148, i189, 1190, i195, 
p533, p560, t249, t532, 
v9 

210: a1307, al1498, b838, 
b1205, b1310, b1351, 
b1359, b1366, b1726, 
b1863, b1869, b1911, 
b1996, b2036, b2415, 
e247, c284, c310, c322, 
c430, d32, d154, e200, 
229, 248, h606, i208, 
m149, n353, 0278, p8, 
p812, p847, p1064, 
p1804, q124, q261, t7, 
t10, t132, t689, t770, 
vl8 

211: a747, al1264, al632. 
b740, b1855, b2094, 
2200, n337, p1803, v8 

212: al209, al285, 21466, 
b30, b591, b1438, 
b1759, c228, c680, 
d252, e2, e111, f275', 
h9, h631, i113, 1114, 
166, m62, m316, m326, 
m383, n2, n65, n278, 
n314, n455, 0259, 
p1444, t249, u88, ull! 

213: a728, a960, al281, 
b527, b1346, b1440, 
b1548, b1714, b1743, 
b1755, b2209, c741, 
258, h756, i87, i89, 
n370, n378, p1809, 
q167, ull4 

214: b27, b123, b1446, 
b1688, b1859, b1863, 
b2100, b2348, b2697, 
c81, c150, d112, e270, 
261, i113, 1115, 1170, 
p239, p240, p1862, 
p2097, q135, s137, 
t697, u30 

215: a746, a1202, 21608, 
b24, b987, b1433, 


C-655 


b1437, b1527, b1705, 
b1912, b1939, c215, 


€330, c399, i29, 117, 164, 


n342, n405, 0232, p55, 
p919, p1068, p1925, 
s251, t285, z2 

216: al61, a874, a962, 
a982, al193, al477, 
al 543, b1104, b1362, 
b2120, b2156, b2341, 
e35, h630, n341, n357, 
0306, p580, p845, 
p1l888, q252 

217: a873, al246, al404, 
al410, al412, b307, 
b585, b1022, b1228, 
b1472, b1915, b2336, 
b2350, b2699, c397, 
f275!, £196, h603, 
n384, n568, 0260, 
p1202, p1903, q142, 
t149 

218: a942, al003, al625, 
b249, b965, b1006, 
b1434, b2426, b2698, 
c85, e48, e50, £148, 
g213, 182, 1115, 1165, 


n261, n409, p207, p883, 


p919, p1980, p2062, 
q136, q255, q277, s94, 
$284, t43, u21, u74, 
ul37, y2 

219: a871, b1032, b1106, 
b1487, b1498, b1550, 
b2340, n174, p1925, 
$91, t140, t692, ul2, 
ul03, ul04 

220: al3, a586, al607, 
a1623, b28, b1172, 
b1545, b1645, b2210, 
b2692, b2694, c453, 
0458, c867!, c929, e8', 
e118, e159, g22, 185, 


g190, h381, h604, h612, 


n18, n26, n346, n347, 
n427, p1070, p1859, 
p2077, q141, s146, 
t749 

221: a1047, b32, b33, 
c60, c61, g18, n382, 
0284, q280, s8, s237, 
t263 

222: a711, a750, a761, 
a871, al621, al626, 
b306, b1030, b2291, 
c444, d187, f89, 226, 
2136, i112, n135, n164, 
n374, p466, p814, 
p1585, q168 

223: a844, a846, a982, 
al202, al296, al405, 
al411, b1188, b1258, 
b1545, b1757, b2292, 
b2432, c59, 15, 117, 
n339, n353, pl1048, 
ql58, x4 

224: a729, a962, b27, 
b584, b1207, b1429, 


b1926, b2188, d139, 
e71, g60, 175, n22, 
p10, p558, q151, t569 

225: a503, al217, b143, 
b184, b1639, 200, 
e231, c386, e54, e423, 
g59, h696, i31, i84, 
i105, m45, n344, 
n382, p567, p712, p714, 
p1118', p2090, t321, 
u337, u4l 

226: al1000, al208, al257, 
al312, b1403, b1704, 
b2065, e110, e233, 
£270, m20, p2091, 
q254, t631, t702 

227: a828, b951, b1416, 
b1550, b2037, b2130, 
e709, £18, £99, 170, 
m177, m398, p2085, 
t162 

228: b917, b1000, b1067, 
b1750, b1898, b2332, 
e108, e117, e118, f171, 
g19, h736, m397, p542, 
p910, p2064, q79, 
s55, $57, t287 

229: a765, al296', b1409, 
b1733, b1819, b1942, 
b2288, b2335, c232, 
e316, c374, d84, d147, 
£53, £59, g193, h626, 
h721, n359, p559, p683, 
p714, s6, t254, t755 

230: a864, a969, b592, 
b787, b1204, b1439, 
b1659, b1701, b1864, 
b2127, b2349, b2379, 
b2430, c945, e325, 
h723, m343, 0232, 
p623, p720, p878, 
p2030, p2099, q107, 
ql65, q254, s37, s409 

231: al495, b1344, f24, 
m302, m406, n360, 
p812, p860, p1338, 
$132, t692 

232: al143, al174, al400, 
al627, b626, b937, 
b988, b1349, b1554, 
b2212, d128, d216, 
g176, m191, n449, 
0284, p516, q163, u7 

233: b628, b2335, c946, 
d133, h618, p534, 
q164, t120, v25 

234: a731, al459, b1534, 
b1640, c444, d111, e30, 
226, 157, n359, 0233, 
p1337, p1339, p1506, 
q157, s279, t738 

235: al26, a743, a748, 
a955, al045, a1636, 
b13, b31, b1001, b1158, 
b1358, b1393, b1559, 
b1732, b1737, b2103, 
b2109, b2633, c737, 
el, e40, e157, e233, 


i120, 177, m315, n64, 
p72', p499, p2084, 
q31.s110, s151, t267 
236: al148, al461, b840. 
b2641, e140, h189, 
125, n5, n369, p552. 
p2040, p2080, p2105 
237: a732, al609, b250, 
b1343, b1516, b1 561, 
b1888, d79, e66, e67. 


e110, f288, hS97, h619, 


n459. p62, p1071, 
q!59, t266 

238: a775, a1 198, bl. 
b978, b1190, b1199, 
b1554, b1883, b1999, 
c8, e97, 2203, 185, 
p68, p830. p1073. 
p1278, q153. r4, t109, 
u71 

239: a307, b129, b1053, 
b2063, c318, g212, 
n274, t38, t108, v19 


240: al001, a1003, al310, 


a1524, b1361, b1391, 
b1528, b1633, b1905, 
b2072, b2308, c239, 
c737, c940, d99, £185, 
174, 179, m315, n281, 
p499, s372. v5, x16, 
x20 

241: a732, al606, b1182, 
c326, e141, £189, g132, 


2209, h646, 1209, n383, 


n478, p2050, r5, t37, 
t154, y3 

242: a242, al308, a1507, 
b1185, b1343, b1588, 
b1853, c139, c244, 
324, c412, e72, n58. 
$12, 8106, r34, v13, 
x5 

243: a956. al254, b1480. 
b2594, g161, hS, h697, 
i110, j8, m194, m406, 
0267, pll, p1052. 
p1067, p2084, r7, t126, 
t289. t767 

244: a880. al299. al456, 
b622, b1053, bI 588, 
b1639, b1920, b1985, 
b2241, el 1, h396, 
p1053, q170. ul01 

245: al32, a792, al098. 
al297, al1456. al612. 
b1051, b2633, c387. 
d123, e51, e72, e112, 
2159, h190, m302, 
n345, n354, p2, q158. 
q176, t631, t789, x15 

246: a795, a959. al310. 
b1883, b2035, c194, 
c244, d129, e8, e33, 
m172, p537, q164, s56, 
t737, t788 3 

247: a503, b2197, cl41, 
c941, e178, £37, 260, 
185, 1156, s283, t765 


248: a72, al098, al276, 


al382, b2. b722. b1305. 


b1608, b1927, b2352. 
f105, g162, h345, h621. 
h713. 1170, m344, 
n59, n438, p2. p69. 
p1078. p206S5. gS. t33. 
t282 

249: 21606, e33. h591. 
p1077, q140, q245 

250: a752, a1538. al638, 
6998, b1053, b1306, 
b1452, b1641, b1642, 
b2350. b2425, 94. 
£104, g180, g212. h2, 
h10, i48, m402, m404, 
n478, p676, p893. 


p1072, p2082. q3. t704. 


v25 

251: al 244, b2173, h596, 
$281, t766, x26 

252: a976, al221, al279. 
al496, b722. b997, 
b1023, b1357, b1396, 
b2172. e136. h5, h598, 
n279. p536, p2067. 
y6 

253: a786, al249, b1919, 
c679, d184, h4. i84. 
16, q73, t264. t320. 
t765 

254: 2999, al653, b940, 
b1423, h232, hS99. 
1109, 178, m399, m401, 
n39, 0261, p69, p1506, 
p2058 

255: a941.al225. al497, 
b593, b1655, bI713, 
b2138, c313, ¢327, 
d124, d155, d185, 
h763, p1856, p1879, 
p1902, s234, s276, 
$287, t253, t282, t426 

256: a784, al409, al1638, 
b9, b1306, b1636, 
b2097, b2176, b2198, 
c315, c405, d184, j1, 
137, n371, p894, p2066, 
Qua7arliss! 


257: al1503, al610, b2382, 


d132, d152, f19, h713, 
p52!, p1878, q240, 
q249, t790 

258: a242, a267, a751, 
al617', al628, b627, 
b1160, e94, e96, h615, 
q20 

259: b1886, h599, p517 
p2057, 137, x14 

260: a733, a926, al 260, 
b1058, b1119, c193, 
€234, c384, c938, c942, 
c943, e161, n268, p74, 
p547, p1335, p1984, 
p2060, q139, qI61, 
q260, s187 


261: al4, a751, d156, £23, 


h3, h432, n348, p1075, 


C-656 


p1762. p1929, p1986, 
p2086 

262: b194, b721, c260, 
d105, d159, £43, 2124, 
1194, 172, p710, p730, 
q166 

263: b2121, d106, n574, 
0173 

264: al452, 381, f38. 
p537, r6, tl31, u4! 

265: al173, al216, al271, 
¢327, h4, 183, n158 


266: a1533, b1007, b1052. 


b1063. £272, n313, 
p891, q74, s12, x22 
267: 2643, al474, b2351, 
f19, n368, p1858, q86 
268: a742, all12, a1267, 
al287, b129, b1386, 
c333, d181, 178, p535, 
p2113, s187, ul44 


269: 21462, b1385, b1546, 


d105, e40, i159, n379, 
p74, q78 

270: al1302, al464, b1009, 
b1061, b1750, b2202, 
c950, d270, n268, 


n312, n351, n358, 0178, 
0307, p27, p519, p1075. 


p1592, q257, s21, s153, 
136, t59, 690, u8 

271: 2643, al283, g25, 
i158, 1160, n381, p725, 
p846, q273 

272: b2342, c939, h3. 
m388, p1855/s286, 
t131, t236 

273: a1533, b129, b2225, 
d150, n284, n573, 
p479, p879, p2060 

274: b1383, b2280, c375, 
m403, n269, p1074, 
p1076, p1933, p2045, 
p2063. ql2 

275: c381, £22, 157, q238, 
u4 

276: al1290, b1185, e95, 
£36. n418. 0179. q&8, 
y5 

277: a940, a1 508, b2175, 
e609, £33, n574, p479, 
p713. r6, t39 


278: b1046, b1194, b1195 


b1397, c459, e616, t744 

279: b1881, b2427, 1210, 
q138 

280: 2303, a766, a779, 
a977, a981, b1048. 
b1116, b1289, b1386, 
d183, h595, 172, m300, 
p892. q281. 126, s155. 
t151, t237. u66 


281: a1245, al451, b1185, 


m338, t772 

282: 111, n417, p1875, 
p2061, p2076, q250, 
122, s363, t773, v29 


283: al275, b1043. b1364. 


MELTING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


b2093, g184, m389, 
p544, p724, p726, 
q248, t759 

284: a735, b1392, p725, 

s95, 5136, ul40 

285: a764, a787, al013, 
b1194, b2354, 93, 
g221, h315, h593, 
m300, n6, p1858, 
q251, rl8 

286: al248, b1066, b1164, 
b1648, c419, £27, 
f98. £178. h617, n452", 
s153 

287: b1043, c457. h592. 
h594, n385 

288: al 242. al618, b1062. 
b1112, c313, d161, 
e160 

289: a754, al 286, al 300, 
c419, q249, ul4 

290: a267. al 266, a1270. 
b989, b1126, b1887. 
b2111, b2530, e137. 
p1928, t774 

291: 21284, b1042, b1347, 
n343, q244, ul40 

292: al291, b1928. b2689, 
b2691 

293: b1055, b1218, 62170. 
1105 112) 131913251338 
p527, p540, t773, v2 

294: a1 502, b200, b1125, 
b1159, d131, n6, n267, 
p1372, q4, rll, $148, 
x18 

295: a754, al218, 61045. 
e13, e43, g221, n385, 
n386, p711, p21567, 
t778 

296: 2184, p1938, r22, u66 

297: a755. al269, b2202, 
(777 

298: a757, b1003, b1056, 
b1210, b1389, c436. 
q264, v3 

299: b1044, f98, u9 

300: b1117, b1218, b2211, 
b2357, b2492, d271, 
f26, £178, g183, i241, 
i243, i244, m122, n137, 
n273, q75, x21 

301: 1102, n4, p543, 
p2057 

302: y4 

303: a1 250, a1265, b2689, 
d261, f27, p237, q51, 
$148 

304: b1210, b2690, 113, 
p1874, p2059 

305: a1615, b1123, d82', 
h293, p238, pl154 

306: b786, b1009, b1049. 
b1196, £28, r33 

307: b2690, i242, p236 

308: a1478, c194, £30, 
n267 

309: n264 


310: b1054, b1115, 
b2170, b2326, c226, 
n266, t782, u67 

311: al468 

312: al301, c720 

313: p1890 

314: a753, a755, c682, 
£100, q259 

315: b1122, b2530, 1242, 
t36, v4 

316: b2174, £29, t783 

317: p551, t35 

318: b1208, p951 

319: al268, q134, p2048 


320: al1654, b1047, c949, 


n264, n265, n310, q2, 
s22 


MELTING 


322: n7, q258, ulS 
323: 1161, p2083 
324: b1040 

325: p2048, p2069 
326: 213, u7! 


327: b786, d143, p896, 


p1875, p1934 
328: b2256, t35, ul4 
329: £35, 160, t701' 
330: a1614, £34, p480, 
p545 
331: al252, g184, 136 
332: h6, 132 
333: b2402, 2197 
334: b2345 
336: b1036 
337: d157, p1336 


C-657 


338: al463, £96, u2 
340: al468, al613, ul3 
341: nl 

342: p829, q242, t784 
347: ul5 

348: b1016 

350: al295, b790 
351: t130 

352: m148 

353: al272, 27 

354: a738, m151 
356: b2343, q13 
357: nl, p2078 

358: c382 

359: t184, t238 


360: a1294, a1655, b1462, 


g211, p1050, p1889 


POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


:d148 

: p908 
:ul34 
bil ST h3s23tex7. 
: b993 
aol 

: p539, ul32 
: q269 

: d108 
Picoyay/ 

: a970 
reli 

: b1103, e36 
: 140 

: d109 


BOILING POINT INDEX OF ORGANIC COMPOUNDS 


Temperatures in °C; where there is a range of values, the compound is listed according to the lower value. 


—191: 184 

— 164: m175 

— 127: m297 

— 123: m345 

— 104: e101 

—100: m349! 

— 95: h768 

—93: m289 

—89: e162 

—84: e591, m289 

—83:c185 

—82: m308 

—81: m241 

—79: c159, e249 

—78: m276 

—76: e421 

—75: m260 

—72: e417 

— 64: a640 

—63: m176 

—59: m226 

—57:s77 

— 56: kl 

—52: m259 

—50: cl86 

— 48: p1713, p1840 

—47: e277 

— 42: e259, p1107 

—41:k1, m230 

— 39: e204 

— 38: e245, p1081 

— 37: a853 

—35: e225, m232, p1079 

—32: al1064, c907 

—31: m291! 

— 30: e594, m253 

— 29: £113, m297, p1744 

—27; p753 

— 26: e268 

— 25: b3078, e221 

—24: f113, m228 

—23: e499, p1831 

—22: m342, s313! 

—21: f106 

—20: m291', m292, s69 

—14: p748 

—13: e405 

—12: 21439, m219, 
n498, p1189, p1198' 

—9:m237 

—7: a852, a944, p1747, 
s72 

— 6: b2940, m176 

—4: b2436, s74! 

—3: p1743 

—2: 0304 

—1: b2485, m330 

: b2995, e256, p1170 

:al641, b2942, p1190 

2. a1437, pl185 

7 a939, c604, e546 

: b2941, c911, e218 

: b2994, b3066 

: b2454, m345 

: a850, e253, p1080 

: 63070, p732 


SAAN AWN S&S 


9: m256 

10: b2468 

11: b2435, e547 

12: b2452, e199, e539, 
h767 

13: e241 

15: m274 

16: e403 

17: e163, p759 

19: al416' 

20: b2410, b2992, c909 

21: al8, a203, b2403, 
p735 

22: m261 

23: p1721 

24: m248, p760 

25: al1419, f25, p745, 
p747, p1188, x11 

26: h724, p46, s80 

27: b3071 

28: b2579, e475 

29: b3079, p398 

30: e222, p375 

31: b2991, f141, £193 

32: b2564, e411, e577, 
e601, m340, p1109 

33: al442, £198, p1719 

34: b2461, b3069, k3, 
p1180 

35: d243, e328, e477, 
e534 

36: 2904, a1433, al436, 
h766, m216, p84, 
p377, p1134 

37: p376, p742, s313 

38: e195, p754, p1720 

39: b2462, b2993, b3077 

40: a639, b2460, c865, 
e581, m252, p447 

41: b2984, p1169 

42: m282, p45, p443 

43: i143 

44: c899, c910, p1114, 
p1317 

45: £109, n497, p44, 
p1722 

46: a1418, cl61, e275, 
e431 

47: e276, e413, p1133 

48: p47, p736, p1108, 
pl181, p1716 

49: c868, e271, h563, 
n502, p1083 

50: b2356, e541, e563, 
g186, p448 

51: a183, p4ll 

$2: a1421, al440, c814, 
pl141, p1183, p1294 

53: d158, 158, m277, 
p1707 

$4: £135, p412, s31 

55: b3067, e402, €460, 
e538, p73, p1828, tl61 

56: a827, a1483, b2563, 
62983, e418, p416, 
p1649, p1833 
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§7: a221, cl183, c632, 
e202, e215, h562 

58: al434, b2557, b2562, 
b2952, e234, e575, 
p1714, p1715 

59: a1417, b2441, e501, 
£162, h281, p417, 
p1120, p1828 

60: e412, e459, i140, 
1143, p148, p418, p442 

61: 2910, m306, p410, 
p456, s67 

62: c90 

63: al1482, b2487, b2488, 
b2489, b2561, b2950, 
b2958, c631, 213, 
h456!, h656, n492, 
0263, p143, p149, 
p1742, p1838 

64: a22, b2953, e557, 
£220, n485, p1296 

65: a796, b2401, b2987, 
£214, h280, m250, 
m349, m349', m349?, 
p474, p1175, p1833 

66: a833, e429, h549, 
p466 

67: b2390, £220, h550, 
p413, p1293, p1759, 
$341 

68: b2440, b2512, b2513, 
b2951, e497, £140, 
h548, m214, n491, 
p415, p1712, p1724 

69: b2447, h319, h547, 
0292, p1164 

70: a931, b2986, h574, 
p414, p1717 

71: 240, al97, al 426, 
b2404, b2957, e458', 
£163, hS79, p1119 

72: a197, a637, c876, 
e549, p403, p457, 
p1099, p1725 

73: b2985, e452, h279, 
p733, p737, p1129,s123 

74: e273 

75: b2459, b2954, 
c662, e565 

76: a174, al1430, b2471, 
c677, e599, h278, k2, 
m296, p452, p1731 

77: al199, b2494, b3073, 
f200', h765, p407, 
p1094, p1732 

78: b2486, b2511, b3001, 
e336, e337, d208, 
h311, h540, h541, 
n490, p402, p1092, 
p1731, pl1776 

79: e254, f201, p131, 
p1l140 

80: a854, b202, b2106, 
b2912, c628, f215, 
h282, p133, p1314, 
p1324, p1775, p1893' 


81: a174, b2611, b3054, 
d210, e451, e545, f146, 
h581, h657, p1111, 
p1176, p2167, s121 

82: a241, e562, h124, 
p401, p1588, p1633 

83: b2646, c811, e216, 
e292, e430, e537, 
e550, e578, h309, 
p453, s65 

84: a848, b2495, b295S, 
d215, e561, £116, h580, 
m339, p400, p405, 
p1135, p1736, s301, 
t187 

85: a30, a630, b779, 
b2644, b2645, b2956, 
c628, h308, h373, 
h652, p743, s347 

86: b2523, b2962, e459', 
f216, h312, p134, 
p1087, p1894 

87: a589, b2457, e425, 
h683, n483, p406, 
p454, p1197 

88: b2439, b2632, b2961, 
c637, h93, p1160, 
p1832, p1895, s115 

89: a925, b2180, b2988, 
£108, p462, p1193, 
p1295, p2160 

90: a33, a217, b2502, 
c173, e435, h371, 
m217, p132, p1090, 
p1800, p2173 

91: b2458, b2501, e223, 
e461, e528, h369, p86, 
p87, p391 

92: a44, a216, al420, 
b2480, b2481, e450, 
480, e551, £209, h372, 
h373, h374, h584, 
p1525, p1532, p1545, 
$303 

93: a45, b2444, b2524, 
e224, e448, £206, h81, 
h730, p140, p386, 
p1124, s182, t42 

94: 21429, b2451, b2926, 
b2963, b2966, e448, 
e469, h82, h197, 
p408, p1735 

95: a810, b2408, b2493, 
e171, £158, hS86, i245, 
p385, p390, s351 

96: a56, b2961, b3047, 
e257, h200, h201, p409, 
p444, p1161, p2164, 
3348 

97: a37, al82, a813, 
al427, al1443, b2966, 
b3048, £133, p100, 
p387, p404, p1326, 
p1587, p1814 

98: a52, a812, b2397, 
b2446, b2643, b2943. 
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b3063, e201, e294, 
£139, h198, h199, 
h651, m246, p101, 
p1746, s73 

99: a522, b2443, b2522, 
b2865, b2866, b2867, 
e465, e580, n499, 
p153, p1196, p1316 

100: al1012, b1102, 
b2520, b2521, c4, e342, 
£160, h216, h682, 
m264, m269, p48, 
p1195, p1773, p1799 

101: b2979, c630, c688, 
d198, e454!, f115, 
h81, h674, m286, 
n484, p419, p1128, 
p1434, s78 

102: a259, b2491, b2500, 
b2526, b2665, b2674, 
b2896, b2933, c691, 
e243, e455, £196, 
h585, p345, p348, 
p450, p455, p1192, 
p1745, s70, t609 

103: a21, a59, c820, 
c874, e366, £150, 
£197, 0241, p77, p392, 
p1311 

104: b2389, b2490, 
b2541, b2933, b3072, 
b3091, c818, c819, 
e502, n501, p85, p388, 
p1534 

105: a566, al427, b2944, 
d197, e576, f161, h218, 
m225, p211, p420, 
p1l165, p1435 

106: b2178, b2394, 
b2601, b2921, h652, 
i142, m278, p952, 
p1125, p2166 

107: a367, b2442, b3090, 
e181, e196, e481, £132, 
£153, h358, h681, 
m258, 0235, p221, 
p379, p393, p1002, 
p1225, p1432, p1534 

108: a214, a367, a411, 
a811, e170, e211, e409, 
e458, e535, h83, 0292', 
p198, p760, p1165, 
p1166, p1738, s30 

109: a36, a893, b2437, 
b2450, b2729, b2965, 
c2, e548, e582, f210, 
h362, h364, m238, 
p389, p1086, p1323, 
p1737, s81 

110: b2964, c817, d242, 
e339, £156, f212, h87, 
h213, h363, n488, 
p53, pl11, p152, p381, 
p1376, p1836, s76 

111: a816, b2456, b2517, 
b2960, h361, pl11', 


p472, p802, p1527, 
t275 

112: al79, al80, a416, 
b2516, b2897, b2970, 
c408, e449, e454, e558, 
h89, h217, h365, 
m291, p82, p1733, 
p1734, s346 

113: b2898, b3046, c872, 
e274, e331, h360, h553, 
p155, p210, p1625, 
s114, t215 

114: b2537, b2806, c908, 
d204, e244, f219, h321, 
p432, p1156, p1651, 
p1757, p1820, p1851, 
p2142, t493, t741 

115: a25, a55, al87, 
b2515, b2519, b2915, 
c627, d200, e255, e585, 
£166, £200, £204, h127, 
m341, p112, p154, 
p366, p382, p434, 
p1837, p1939, p2165, 
t216, t505 

116: al81, a591, a836, 
b2514, b2542, b2799, 
b2938, b2973, e207, 
e485, h359, 0288, 
p80, p113, p141, p315, 
p365, p383, p1113, 
p1523, p1897, p1990, 
t494 

117: a215, b2478, b2570, 
b2809, b2864, b2915, 
b2917, c619, e462, 
h129, h322, 0293, 
p1003, p1004, p1796, 
$302, t136, t495 

118: a37, a58, a525, 
al423, b2577, b2647, 
b2648, b2680, b2888, 
c611, e208, f123, 
h123, h126, h130, 
h366, p128, p142, 
p364, p394, p440, 
p1121, p1123, p1433, 
p1515, p1632', p1755, 
$343 

119: b2946, b3014, b3017, 
b3018, c669, e554, 
h128, h368, i231, 
m229, p92, p314, p436, 
p1668, p1842, t224 

120: al416, b2388, 
b2509, b2510, b2569, 
b2833, b2889, b2916, 
b3015, c663, c666, 
e187, e428, e472, h557, 
h564, m127, p461, 
p1151, p1163, p1211, 
p1676, s312 

121: 2184, b3014, b3045, 
e420, h552, h554, 
0208, 0250, p334, 
p396, p1531 
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122: b2508, b2668, 
b3068, h331, h634, 
0213, 0214, p378, 
p380', p384, p435, 
p437, p1139, p1332, 
p1767 

123: a445, a857, c665, 
e289, h332, h555, 
m239, 0211, 0212, 
p151, p380', p1084, 


p1228, p1383, p1708, s291 


124: a222, b2538, 
b2574, b3012, c667, 
c668, c670, e203, £142, 
h378, k2, p355, p971, 
p1006, p1303, p1852, 
p2092, s74? 

125: al78, b2801, b2969, 
b2971, b2978, e373, 
e478, £208, h148, h214, 
h518, h655, 0210, 
0221, p88, p114, p935, 
p1005, p1798 

126: a178, a375, b2467, 
c160, c170, c875, m299, 
0112, 0209, p228, 
p441, p1604, s419 

127: a32, b2893, e203, 
e479, e500, h538, 
p103, p209, p338, 
p969, p1007, p1321, 
pl194, p1524 

128: b281, b2398, 
b2659, b2765, b2892, 
b2895, c816, e350, 
e536, e560, f167, h316, 
h517, m408, p122, 
p970, p976, p1608, 
p1631, s63', t146, t198 

129: a53, b2894, b2945, 
b3089, £159, h313, 
n496, p98, p750, 
p2019, p2137, s116 

130: al76, a253', a374, 
a949, b450, b2455, 
b2545, b2673, b2810, 
b2972, b2974, b2975, 
c664, c878, c894, e266, 
e463, £145, 2130, h226, 
h320, h323, h718, p90, 
p147, p1088, p1829, 
p2126, s414, t45 

131: a524, b2568, b2800, 
b2911, c671, e212, 
e566, h316, h482, 
i228, 0224, p124, 
p940, p982, p1085, 
p1210, p1226, p1347, 
p1447, p1630! 

132: al77, a254, b407, 
b2192, b2396, b2506, 
b2759, c674, f145, 
f210?, m257, p397, 
p1007, p1313, p1381, 
p1606, p1751, p1774, 
tl147 


133: al424, b2546, b2939, 
c879, e467, h117, 
h551, p336, p460, 
p1153, p1380, p1519, 
p1602, p1650, s412, t175 

134: a2537, 2420, b2265, 
b2507, b2539, b2595, 
c614, c640, e246, e359, 
h288, h289, h330, 
h533, h534, h571, 
p335, p1148, p1544, 
p1704, s340, t210 

135: a821, b2762, 
b2806!, b2879, c913, 
e363, f211, h119, h340, 
h342, h483, h484, 
n480, 0106, 0286, 
p1l04, p354, p1152, 
p1167, p1213, p1401, 
p1537, p1654, s75 

136: b758, b3012', 
b3013, d223, e552, 
h118, h481, h576, 
p374, p1663, p1816, 
p1899, p1914, s63, t211 

137: b2191, b2884, b2914, 
c870, g155, h120, h588, 
p313, p433, p977, 
p1322, p1486, t41, t208 

138: al438, b449, b662, 
b2505, b2549, b2550, 
b2575, b2878, c612, 
c695, c861, f151, h203, 
h341, h479, i230, m223, 
m416, 0222, p946, 
p972, p975, p1127, 
p1723, p2110, t158 

139: a847, b661, c895, 
£2191, h205, h530, 
p202, p325, p1366, 
p1918, s292 

140: al72, 2402, b2274, 
b2578, b2583, c126, 
c696, c892, f111, h116, 
h204, h480, i164, i224, 
p286, p324, p424, 
p433, p973, p974, 
p1154, p1200, p1226, 
p1630, s342, t168, 
t459, t492 

141: a264, b2877, b2882, 
c860, h122, h221, h328, 
0138, p139, p229, 
p1144, p1302, p1730, 
$350, t207, t395 

142: a226, a2537, b778, 
b2652, b2808, b2885, 
b3031, e217, e471, 
e544, £289, h95, h421, 
h529, h530, m283, 
0129, 0137 
p94, p97, p290, p983, 
p984, p1756, p1766, 
p2144, s332, t206 

143: a265, a415, a616, 
b2610, b2686, b2805, 
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b2887, b2924, b3088, 
c651, c862, c896, 


h501, hS03, i164, 0134, 


0135, 0136, p108, 
p110, p327, p1350, 
p1387, p1914, p1919, 
s77! 

144: a219, a281, a369, 
b660, b2551, b2572, 
b2737, b2886, b3052, 


c897, e169, e370, h100, 


h101, h186, h327, 
h531, 0234, 0238, 
p145, p294, p1349, 
p1436, p1841, p1921, 
p2020, s290, t141 

145: al85, a287, b2547, 
b2664, b2726, b2775, 
c689, c815, e486, 
£1941, h522, h543, 
h589, h645, p115, 
p146, p222, p354, 
p978, p1208, p1312, 
p1472, p1600, p1685, 
p1756, p2021, s159, 
t171 

146: a897, b2423, b2424, 
b2504, b2890, b3041, 
e267, e312, e356, £205, 
h546, p129, p932, 
p1227, p1617, p1770, 
p1817, p2147 

147: a237, a448, b2573, 
b2934, b2936, c172, 
£221, h185, h505, 
h524, m329, m414, 
n484, 0204, p96, p123, 
p337, p345, p358, 
p395, p1377, p1530, 
p1975, p2143 

148: a233, a234, b1678, 
b2571, b2740, b2863, 
e855, e457, g113, 
g127, m224, p330, 
p1025, p1974 

149: al86, a211, a253, 


€347, e542, h185, h520, 


m303, 0102, p95, 
p998, p1159, p1184, 
p1400, p1704, p1999, 
s61, t193 

150: a277, a282, a372, 
al485, b2706, b2881, 
c3, c605, c854, e391, 
£120, h339, h502, 
m247, n309, n563, 
pl09, p259, p1218, 
p1459, p1485, p1578, 
p1620 

151: 2464, b2662,b2980, 
b2981, c474, c639, 
©348, e569, £195, h184, 
h420, h436, h525- 
n519, n560, 0269, 
p332, p1019, p1027, 
p1403, s411 


152: al93, a446, b341, 


b847, b2472, b2608, 
b2663, b2913, b2976, 
e877, h209, i216, p331, 
p357, p361, p369, 
p1132, p1346, p1379, 
t174 


153: 2627, b2582, b2923, 


h90, h432, i237, n562, 
0217, p38, p150, p227, 
p986, p1518, p1815, 
p1817, p1915, s79, 
t743 


154: a856, b781, b782, 


b1274, b2540, b2874, 
c687, c873, d238, e453, 
f8, £164, h171, h5S78, 
p356, p369, p945, 


p1219,p2161, s71, s82,t201 


155: a412, a918, b859, 


b2730, b2959, b2977, 
e758, c785, e540, f7, 
£137, g97, 298, h84, 
h131, h194, h202, h326, 
h337, h521, m346, 
n495, p147, p249, 
p351, p947, p987, 
p1390, p1468, p1543, 
p1678, p1797, p1898 


156: al98, a518, a948, 


b203, b309, b2811, 
b3042, c469, 0643, 
£152, £276, h179, h572, 
p923, p988, p1024, 
p1592, p1750, 62, 
5305 


157: a31, a210, b2672, 


b2927, c694, c871, 
e372, e474, h94, h170, 
h577, 0255, p144, 
p295, p319, p322, 
p1229, p1834, p1912, 
p1989, s117, s417, t256 


158: a209, a412, a446, 


b2195, b2529, 24, c25, 
c169, c468, c739, 
c869, e377, f9, £179, 
h478, h521, m240, 
m249, n561, p263, 
p800, p1046, p1622, 
p1812, t142 


159: a820, b928, b2412, 


b2872, b3049, 0697, 
€338, €368!, h98, h210, 
i221, i222, i223, p1348, 
p1591, p1988, p1997, 
374, t392 


160: a202, 2463, b1707, 


b2923, c23, c24, £242, 
g210, h167, h168, 
h492, i229, m77, 0128, 
0236, p321, p328, 
p749, p996, p1131, 
p1182, p1795, p2003, 
p2016 


161: a379, b771, b2482, 
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b2536, b3026, b3029, 
c21, c742, h171, h181, 
h715, 147, m158, m333, 
0246, p120, p1000, 
p1045, p1325, p1987, 
$120, t164 


162: al75, a200, a238, 


al481, b772, b844, 
e261, £134, f277, h224, 
h351, 1149, m336, 
n516, p771, p943, 
p999, p1209, p1364, 
p1388, p1480, p1648, 
p1792, s3, t204, t393, 
t394 


163: a28, al88, a366, 


b2483, b2725, b3016, 
b3087, cl, c869, e358, 
e424, h180, h193, 
h318, h459, h470, 
0108, 0115, 0199, 
p1754, p1987, p2138, 
s2, t181, t257, t258 


164; a224, a414, b975, 


b2651, b2677, c675, 
c825, c836, £202, h219, 
h225, h438, h496, 
h497, i123, 0270, 
p924, p925, p1365, 
p1430, p1991, t155, 
(228 


165: a38, al02, a453, 


b770, b845, b2609, 
b2667, b2781, b3075, 
cl, c759, c804, h356, 
h515, i122, 147, 0218, 
p227, p921, p1027, 
p1221, p1516, p1542, 
p1595, p1603, p2000, 
$299 


166: b2533, b2676, 


b2919, c642, c752, 
c760, c762, d298, 
g157, h223, hS08, 
i121, 0240, p963, 
p1470, p1628, p2027, 
ull6 


167: a43, b2661, b2782, 


c188, c190, c761, 
c803, c852, e360, e543, 
h192, h222, h338, 
h473, m160, m162, 
0198, 0216, p234, 
p347, p430, p922, 
p1155, p1198, p1622, 
p1638, p1639, t760 


168: a279, a614, a623, 


b2496!, b2548, cl76, 
c189, c470, c471, 
c472, c807, dl, f199, 
h187!, h417, h433, 
h475, i220, m159, 
m161, 0100, 0101, 
0155, 0215, p1001, 
p1016, p1018, p1310, 
p1l601 


169: a20, b376, b854, 
b974, b2189, b2190, 
b2910, b3007, b3016, 
c673, c806, c841, e364, 
g79, 0104, 0247, p920, 
p1328, p1533, s183 

170: a38, a206, a252, 
a371, a487, b746, 
b2708, c124, c808, 
d67, d68, d164, e340, 
e410, e444, £180, g153, 
g201, h500, h511, h513, 
h654, m30, m92, m171, 
0105, p798, p954, 
p1017, p1973, p2034, 
p2132 

171: a208, b748, b749, 
b2807, cl105, c649, 
c686, c798, d66, e319, 
e348, h488, h510, 
m157, m158, m335, 
m369, 0110, 0122, 
p483, p1448, p1865, 
p2141, t547 

172: a225, b2552, b2705, 
b2832, c797, e371, 
h152, h348, 0149, 
p1023, p1145, p1147, 
p1476, p1971, p1992 

173: al89, a625, b373, 
b374, b536, b750, 
b843, b2732, b3037, 
c334, c473, c765, 
c766, e473, f194, 
£227, h96, h212, h277, 
h439, h559, 0197, 
p125, p205, p320, p1173, 
p1281, p1589, p1677, 
p2002, s202, s420 

174: a49, a286, al132, 
b537, b1213, b2503, 
b2534, b2626, b2869, 
c755, c763, c764, 
d20, d74, h110, hl41, 
n500, 0287, p220, 
p317, p964, p1020, 


p1021, p1022, p1621, t185 


175: 21484, b849, b925!, 
b2631, b2734. b2738, 
©207, 930, d75, d268, 
h346, h582, h611, m67, 
p482, p613, p956, 
p961, p1243, p1378, 
p1392, 422, t173, 
t196, t761 

176: a284, a417, a837, 
b973, b2718, b2796, 
b2798, b3025, cl17, 
©335, d203, e368, 
€529, h166, h174, 
h207, m100, 0205, 
p1268, p1618, p1777, 
p2032, 549 

177: a204, b846, b850, 
b2707, b2797, b2802, 
b2813, c94, d77, d241, 
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Temperatures in °C; where there is a range of values, the compound is listed according to the lower value. 


£119, £154, h142, h352, 
m376, 0201, p206, 
p359, t48, t197, t548 
178: 2508, b848, b2624, 
b2678, b2741, b2787, 
b2869, c8, 0617, c847, 
e213, e488, £136, h353, 
i116, 141, 142, 143, 0196, 
0254, p116, p1597, 
p2006, p2017, t447 


179: a41, a460, a921, 


b2391, b2675, 0648, 
e227, p227, p1220, 
p1357, p1748, p2005, 
t391, u52 


180: a29, a441, al134, 


b535, b2622, b2828, 
c638, c685, c699, 
e352, h302, 0113, 
0188, 0200, p121, 
p1157, p1287, p1393, 
p1700, p1758', s245, 
$246, t213, t475, t590, 
u21 


181: 2406, b566, c93, 


0644, c647, c773, h370, 
m24, m325, p555, 
p997, p1522, p2017, 
/p2127 


182: b709, b780, b888, 


b1316, b2151, b2581, 
b2596, b2623, b2625, 
b2778, c912, e189, 
h175, i232, m263, 
0121, p761, p1475, 
p1772, t358 


183: a35, a290, a365, 


a465, a730, al432, 
b372, b565, b889, 
b2580, c701, e355, 
h154, h177, i148, 
m211, m362, p201, 
p930, p1419, p1615, 
p1699, p1839 

184: a228, al002, b245°, 
b447, b567, b672, 
b2766, b2785, b3030, 
b3082, c699, e365, 
£186, 1150, p688, 
p1096, p1177, p1375, 
p2028, p2031, t359, 
t360, t486 

185: al01, a226, a807, 
b887, b2177, b2620, 
b2634, b2655, b2831, 
b3009, b3039, c91, 
c92, c616, d266, e442, 
e583, h491, p250, 
p1158, p1179, p1415, 
p1753, s295, t52, t167, 
t281, t476, t703? 

186: b767, b1858, b2682, 
b2709, b2717, b2733, 
b2758, c106, c777, 
d22, e248, e553, f182, 
0159, 0266, p83, p214, 


p219, p1373, p1905 


187: a212, a227, a624, 


a633, a855, al 164, 
a1133, b245', b245?, 


b420, b421, b422, b432, 


b673, b2812, c776, 
d7, d209, e498, £286, 
h111, h149, h154, 
h443, 125, 154, i152, 
n553, p156, p189, 
p1590, p2031, t355 


188: a280, a309, a310, 


a311, 2823, b346, 
b674, b828, b2409, 
b2464, 842, e272, 
e531, h178, i24, n554, 
0118, 0206, p423, 
p980, p1008, p1513, 
p2033, s402, t488 


189: b1631, b2735, b3009, 


c660, c784, d170, e353, 
e456, m295, p252, 
p1234, p1290, p1886, 
$13, 8167, 386 


190: b671, b927, b1236, 


b2380, b2615, b2763, 
b2777, b2937, b3080, 
c106, c171, e285, 
e509, h183, n517, 
n522, 0244, p243, 
p285, p965, p1205, 
p1223, p1236, p1320, 
p1947, 296 


191: a251, a628, a634, 


4938, b1291, b2760, 
€781, £279, p298, p958, 
p1305, p2018, s19, 
1498 


192; a205, a844, b422, 


b712, b765, b884, 
b2614, c133, c662, 
€433, e496!, f12, h47, 
h48, p1389, p1694, 
p1944, s18, s169, t487 


193: a410, b403, b462, 


b890, c26, 727, c780, 
d166, d179, 4262, 

f10, fll, £16, h46, 
h743, i235, 0170, p284, 
p967, p1315, p1970, 
3192 


194: al9, a66, a249, 


a405, a407, a849, 
a929, al105, b371, 
b423, b710, b711, 
b745, b2772, b2820, 
c76, c845, c857, e242, 
h413, m324, m371, 
0186, p592, t122, t543, 
t544 


195: a48, a65, a806, 


b469, b769, b2636, 
b2777, b3027, b3038, 
c809, d176, e86, e87, 
e214, g216, h55, h91, 
h301, h532, i9, i13, 


C-661 


i151, n552, p283, 
p1318, s176, t403, 
t545, t546 

196: a248, a250, a256, 
al157, b313, b2904, 
b2906, b3004, c97, 
c690, c700, c782, d6, 
d201, e406, h19, 0165, 
0193, p255, p289, 
p304, p960, p1993, 
$195, t398, t406, t442 

197: a610, b122, b248', 
b402, b446, b463, 
b468, b766, b943, 
b1233, b1235, b1268, 
b2535, b2744, c182, 
e293, £122, f228, m3, 
m74, p192, p288, 
p779, p1146, t176 

198: a793, b457, b461, 
b784, b924!, b942, 
b3040, e283, e315, 87, 
h56, h86, h295, h711, 
144, p1014, p1216, 
p1361, p1995, p2001, 
p2004, p2133, t229, 
t444, t542 

199: a201, a419, al229, 
b158, b329, b707, 
b885, b2657, b2900, 
d265, e332, e349, e369, 
£144, m23, 0194, p287, 
8165, s166, t227 

200: b43, b157, b470, 
b789, b1202, b1286, 
b1763, b2160, b2421, 
b2606, b2736, c848, 
d11, e228, e322, £1851, 
m34, m106, m233, 
n189, p291, p991, 
p1222, p2022, q103, 
q105, t259, t283, t443, 
u32 

201: b2152, b2795, c783, 
c812, £281, m99, 0116, 
t233, t288, t357, t446 

202: al91, a368, a645, 
a707, a861, b339, 
b2630, c693, e388, 
£131, m3’, n520, p247, 
p1104, p1474, p1645, 
p1684, p2172, s13, 
t471, t500 

203: a363, a520, a978, 
a979, al130, al140, 
b338!, b642, b1099, 
b3086, c167, d63, e386, 
e387, £192, h349, 
n521, p770, p1344, 
p1431, p2029, 2104, 
t286, t499, 564, 
t707, u72 

204: al48, a260, b159, 
b312, b440, b481, b641, 
b708, b2617, c31, c33, 
c89, h125, h344, h407, 


m167, p231, p768, 
p1333, p1384, p1526, 
p1920, p1948, p2046, 
3178, t570 


205: a54, a121, a1128, 


b328, b329, b400, 
b458, b459, b460, 
b568, b776, b777, 
b924, b941, b1790, 
b2710, b2755, b2968, 
c440, c692, e436, 
£257, £261, h427, 
h454, h587, m111, 
n377, 0172, p258, 
p662, p1009, p1039, 
p1826, q102, t437, 
t497 


206: a444, a560, a837, 


a899, b647, b785, 
b2607, b2629, b2654, 
b2788, b2871, b3028, 
c77, c93, c659, c786, 
d64, £223, m415, n154, 
p268, p804, p1408, 
$162, t233, t374, t551 


207: b401, b759, b2422, 


b2618, c92, c168, 
c438, c439, c650, 
d180, e354, h474, m78, 
m377, p1391, t441, 
t550 


208: a261, a275, b399, 


b954, b2671, b2776, 
0843, e367, h158, 
h431, h568, 0166, 
p360, p428, p1206, 
p1937, p1961, s4, 
$224, s257, 3398, t98, 
t457 


209: al12, al1043, al044, 


al401, b246, b763, 
b2688, b3036, d322, 
h153, n567, p196, 
p204, p262, p303, 
p1245, s415, s418, 
t445, t552, ull5 


210: a247, 2607, al083, 


b350, b370, b439, 
b643, b682, b1635, 
b1996, b2416, b2721, 
b2739, b3019, c898, 
d59, d62, e432, £203, 
m15, m168, m169, 
0132, p235, p631, 
p1143, p1307, p1319, 
p1417, p1910, s383, 
t202, t572 


211: b680, b747, b764, 


b891, c5, d58, e296, 
©437, e443, £240, h495, 
n155, n186, p425, 
p632, p1329, t472, 
t478, t539, t571 


212: a262, a263, b67, 


b354, b441, b649, 
b678, b2414, b2666, 
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b2669, b2859, b3023, 
c880, g16, i184, 1185, 
n463, n464, n465, 
0190, 0191, 0192, 
0273, p187, p190, 
p264, p1452, p1484, 
p1727, t477 

213: a920, al460, b68, 
b69, b794, b953, 
b1273, b1787, b1798, 
d315, e57, e62, f169, 
248, m19, m413, n538, 
n543, p261, p1201, 
p1244, p1254, p1304, 
p1643, p2014, p2140, 
t150, t189, t370, t540 

214: a409, a703, b225, 
b227, b228, b247, 
b327, b330, b760, 
b886, b2603, c311, 
c921, e438, h410, 1180, 
m72, n462, p161, 
p614, p1010, p1407, 
p1596, p1636 

215: al73, a285, a512, 
al247, a1459, b351, 
b466, b783, b1789, 
b1797, b2094, b2453, 
b2605, b2756, b2804, 
b2903, c652, c702, 
d319, e532, h466, 
h468, m95, m379, 
n185, n461, n536, 
p776, p1505, p1821, 
p2114, p2170, t439 

216: a1085, b349, b353, 
b883, b960, b2602, 
b2653, c130, d284, 
h408, h474, m164, 
m165, p342, p659, 
p679, p1698, s193, 
$298, t561 

217: a621, a624, al014, 
b248, b340, b442, 
b648, b959, b2187, 
b2703, c209, e184, 
h472, m380, 0256, 
p431, p650, p1011, 
p1696, p2150, s307, 
t438, t491 

218: a582, a687, b107, 
b230, b355, b513, 
b514, b675, b952, 
b1266, b1283, b1806, 
b2393, c210, c882, 
d177, e389, h717, i136, 
i168, m25, m310, n14, 
p218, p270, p778, 
p1917, p1940, t234, 
t370, t489 

219: 21055, b345, b488, 
b562, b679, b761, 
b1795, c927, e394, 
h444, i167, i226, p633, 
p990, p1149, p1612, 
p1613, pl614, p1681, 


p2108, s161, t307, 
t473 

220: a631, a642, a704, 
al401, b108, b110, 
b207, b226, b256, 
b819, b2604, b2683, 
b2746, b2773, c87, 
c96, d21, £278, g87, 
i17, i175, 145, m320, 
p615, p1261, p1406, 
p1911, p1945, p2051, 
p2128, t49, t554 

221: a60, a61, b224, 
b393, b428, b827, 
b1797, b2145, c219, 


c220, h471, i236, m119, 


p138, p305, p1582, 
p1693, p1811, p1959, 
t244, t490, t511, t598 

222: a615, al178, b204, 
b336, b337, b471, 
b715, b1483, b1805, 
c208, c441, i113, m40, 
m60, m89, p117, p248, 
p1028, p1042, p1224, 
p1277, p1306, p1635, 
p2039, q224 

223: a62, b109, b349, 
b367, b1486, b1671, 
b2417, b2418, b2419, 
d25, e439, e464, e496, 
ml11, m31, m378, 026, 
p344, p685, p1105, 
p1594, t407 

224: a312, al145, b272, 
b396, b892, b2803, 
b2838, c180, c596, d49, 
£188, h437, h672, 
n466, n539, 0237, 
0239, p1887, p2044, 
t219, t245, t768 

225: a570, a608, al042, 
al139, al163, b257, 
b266, b369, b512, 
b570, b676, b883, 
b1288, b1421, b1476, 
b1803, c204, e45, e47, 
£181, h716, i118, m71, 
m94, 0130, p741, 
p1571, s394, t401, t553 

226: a705, b229, b271, 
b683, b762, b2670, 
c467, d235, e419, h147, 
h440, i135, 0176, 
p226, p301, p953, 
pl142 

227: a580, 2662, b456, 
b705, b855, b876, 
b1788, b1796, b2683, 
c672, h40, h42, h685, 
m417, n537, p995, 
pl172, p1789, v14, v15 

228: a678, b215, b337, 
b701, b773, b795, 
b796, b820, b1243, 
62116, b2842, b2849, 


b2929, h33, h37, h43, 
h298, h460, i75, p223, 
p1327, p1769, s256, 
t305, 399, t599 


229: a80, al016, b214, 


b352, b3057, c425, 
596, d57, d163, d217, 
f191, g15, h35, m26, 
0268, p326, p371, 
p1102, p1451, p1695, 
265, t389, t390, t458, 
1604, t764 


230: a376, a613, a922, 


al046, b54, b120, 
b153, b338, b348, 
b455, b703, b704, 
b706, b822, b923, 
b2387, b2587, b2621, 
b2713, b2714, b2930, 
c98, c165, e158, e181, 
£222, g14, h409, h686, 
m6, m57, m71, n549, 
0141, p256, p1198', 
p1425, p1481, p1567, 
$311, s316, s416, t397 


231: al1050, al086, al139, 


b82, b311, b702, b714, 
b1299, b1478, b2116, 
c47, e211, c212, 213, 
e751, d173, e440, h34, 
h39, p302, p612, s306 


232: a403, 2679, al048, 


al116, b277, b318, 
b825, b922, b1254, 
b1471, b2908, c166, 
c698, 288, i203, m38, 
m79, p783, p1043, 
p1788, t90, t152, t180, 
ul28 


233: a257, a408, 21050, 


b56, b213, b368, b551, 
b553, b797, b821, 
b1746, b2931, d220, 
£225, g118, h144, m54, 
p596, p635, p640, 
(223, t555, t730 


234: a583, al141, 6260, 


b276, b347, b454, 
b742, b864, b1470, 
b1662, b1796, p195, 
p993, p1270, p1560, 
p1702, p2145, s7, s215, 
t118, t172 


235: a923, al414, al498, 


b85, b151, b208, 
b320, b389, b398, 
b473, b484, b563, 
b677, b793, b971, 
b1069, b1428, b1804, 
b2621, b2901, b3002, 
©202, e313, £246, m7, 
m56, 0245, p1044, 
p1610, p2107, s185, 
t340, t375, t400, 
1404, t448, b449, t716 


236: b689, b1727, b2858, 


b2928, e441, h684, 
p421, p593, p1644, 
p1864, s212, t336, 
t364, t431 


237: a732, b179, b321, 


b397, b525, b550, 
b681, b832, b1484, 
©129, 827, e385, 
h675, p160, p949, 
p2171, t302, t342 


238: a611, a829, b212, 


b255, b258, b367, 
b644, b753, b754, 
b800, b1468, b2139, 
b2186, b2658, b2850, 
b3084, e343, p300, 
p1574, p1703, q34, 
3358, t414, t556, ul10 


239: a573, b287, b395, 


b717, b830, b1680, 
866, 0162, p990, 
p1427 


240: a370, a495, a700, 


a713, a946, a1539, 
b125, b215, b289, 
b392, b394, b713, 
b877, b933, b1667, 
b1781, c30, 227, 
826, e287, e556, e573, 
h452, h676, h680, 
i195, m101, 0127, 
0164, p1235, p1258, 
p2047, q241, t182, t295, 
t299, t300, t417, t461 


241: 2663, b259, b524, 


b609, c102, d22, d41, 
d47, i135, n218, p1880, 
q7, t303, t308, t450, 
t463, t601 


242: a294, a601, al041, 


b319, b474, b774, 
b1243, b1282, b1543, 
d213, h20, i196, n472, 
0262, t285, t306 


243: a683, al135, a1147, 


b152, b316, b933, 
b1469, b1771, d50, 
€265, h31, h694, i188, 
i217, m348, p665, 
p751, p1559, p2038 


244: al190, a400, a597, 


a698, b831, b1414, 
b2681, c37, c46, c441, 
e704, c846, h411, 
h704, h705, p664, 
p1642, t274, t291, 
t603 


245: a572, a587, a599, 


a605, 2646, a671, 
a699, al1004, al077, 
al115, b115, b283, 
b478, b569, b645, 
b718, b751, b775, 
b798, b801, b826, 
b1014, b1412, b1425, 
b1477, b1767, b2492, 
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b2816, c164, c810, 
e917, d169, d174, 
d207, £274, h156, h385, 
h536, i200, m58, m217, 
p224, p299, p1255, 
p1667, p1697, p2116, 
q183, q276, t304, t316, 
t367, t576, t750, 
t751, ULI7 

246: a559, a680, a712, 
a835, 2930, b430, 
b472, b564, b932, 
b3011, d313, h435, 
i197, h471, n473, 
p651, p652, p703, 
p1877, t432, t608 

247: a581, a661, b84, 
b114, b135, b823, 
b1015, i18, p1186, 
p1572, p2129, q209, 
t456, t575 

248: al117, b382, b390, 
b391, b2125, b2148, 
0422, d212, h52, p188, 
p368, p1535, p2117, 
q153, q199, q277, s26, 
$356, t339 

249: 2648, 2669, a895, 
b116, b154, b380, 
b752, b812, b1239, 
b1501, c36, c360, i225, 
p1187, p1642', t100, 
t508 

250: 2484, a571, a647, 
b288, b387, b817, 
b818, b935, b1031, 
b1267, b1680, b2841, 
c29, d236, f187, h53, 
h78, h145, h160, h406, 
h644, h714, m21, m68, 
p179, p740, p1464, 
p1983, p2169, s179, 
t287, t292, t341, t516 

251: a394, al1017, al078, 
al146, b743, b934, 
b1097, b1415, b1611, 
b2932, c823, q223, 
$198, t467 

252: al076, b343, b344, 
b875, b1773, d206, 
h44, h134, p782, 
p1949, s68, t92, t462 

253: al52, a243, a481, 
b209, c339, e611, h24, 
i196, i212, p634, p739, 
t67, t294, t338, v15 

254: al118, al159, b206, 
b542, b714, b931, 
b1270, b1284, b1413, 
b1765, b2274, b2392, 
h430, 156, p309, p1962, 
$227 

255: 2655, al425, b275,° 
b515, b552, b555, 
b811, b916, b972, 
b1419, b1768, b1811, 


b2320, c27, d311, 
h428, i21, 123, 165, 12, 
n534, p367, q82, 
q129, t117, t297, t420, 
t435, t575 

256: a709, a825, b358, 
b492, b744, b1319, 
b1780, b1781, b2214, 
b2299, d205, e346, 
gl14, h426, 1198, n110, 
p595, p686, p738, 
p1035, p2121, s190, 
t166, t386 

257: b265, b342, b388, 
b554, i7, 167, j6, p694, 
p1015, p1822, t289, 
t578 

258: al24, a701, b103, 
b359, b559, b862, 
b863, b1071, b1512, 
b1619, b1785, b2839, 
0355, e414, e494, e510, 
2106, 1201, n182, 
pl691, p1913, q198 

259: al026, b274, b378, 
b415, b451, b1622, 
d285, n109, n181, 
q197, t509 

260: al53, a667, al056, 
al080, b2, b221, b299, 
b1272, b1495, b1561, 
b1612, b1658, b1666, 
b1772, b2381, b2780, 
d290, e183, k10, 096, 
0174, 0283, p172, 
p188, p1564, p1850, 
q194, q231, s24, t225, 
t232, t413, t418, t708, 
u35, u41 

261: b211, b1419, b1766, 
b2635, c359, h151, 
h434, 09, p1575, q83, 
q126, s186 

262: a134, al070, al187, 
b232, b809!, 51287, 
b1426, b1778, b3065, 
e230, d303, h139, 
p641, p1253, p1577, 
q85, q196, s2!'0, t706, 
t729, u71 

263: a937, b117, b160, 
b418, b530, b1320, 
b1513, b1792, c361, 
i238, n258, p297, p805, 
p1581, t87, t434, t470, 
t727, u5S6 

264: 21027, b379, b610, 
b756, b1615, c62', 
m271, 0140, p777, 
q127, q195, t574 

265: al7, a574, a600, 
b133, b357, b506, 
b531, b603, b791, 
b809', b815, b915, c41, 
c44, c163, c348, h535, 
i72, 1199, k31, n35, 


p643, p1549, p1551, 
p1555, p1556, q81, 
q131, s196, t424 

266: al65, b1810, q128, 
t451, t736 

267: a73, b494, b558, 
b755, b816, b1034, 
b1276, b1581, b2322, 
e570, i141, 0242, 0271, 
p1692, p1810, q154, 
q171, q271, t388, t464 

268: 21087, b231, b560, 
b1317, b1582, c357, 
h146, m87, n168, 
n169, 0145, p40, 
p1214, q132, u6l 

269: b532, b1494, b1779, 
g90, 1144, 165, q96, t385 

270: a255, a670, a686, 
al024, al1186, al658, 
b601, b605, b659, 
b1322, b1658, b1693, 
b1784, b2300, b2847, 
c60, d42, e495, h464, 
n574, p931, p1764, 
p2021, p2073, q68, 
t218, t514 

271: a830, a841, b950, 
0356, £125, p32, p165, 
p704, p2146 

272: 21079, al1166, b526, 
b1275, b1663, b1874, 
b2361, b2771, c264, 
e309, h493, i71, p1538 

273: a664, a809, al019, 
b716, b1822, b2301, 
b2321, d301, 275, 
g169, h49, n476, p125, 
p205, p320, p1173, p1581 
p1922, t327, t422, t580 

274: 2493, b164, b863, 
b1583, b2248, b2318, 
c7, c38, i153, 1166, 
n170, n216, q67, s189 

275: al1075, al081, al445, 
b636, b842, b949, 
b1618, b1775, b1800, 
b1840, b1842, b1848, 
c304, h7, h50, h182, 
h439, m114, p1404, 
p1763, t23, t24, t565 

276: a986, b220, b574, 
b586, b1018, b1673, 
b1749, b2310, d288, 
h150, n467, p638, 
p1967, t95, t582, t717 

277: b270, b583, b861, 
b919, b920, b1747, 
d178, d304, e416, 
0168, t101 

278: b93, b284, b575, 
£127, q57, q70, t732, 
t735 

279: a4, 21066, t1851, 
m76, m293, p681 

280: a1109, al137, b298, 
b836, b1686, b2302, 


C-663 


b2363, c125, e490, 
g47, h22, h151, i8, 
1193, j9, n179, n477, 
0163, 0301, p308, 
p1568, p1741, p2007, 
p2026, p2042, q69, 
q109, q227, s413, 
t16, t18, t25, t567 

281: a81, a860!, c421, 
n93, n94, p818, q137, 
q226, t17, t138 

282: b493, b534, b809, 
b1020, b1960, c203, 
e395, n8, n180, 0144, 
p697, q184, q186, t26 

283: al55, a213, b301, 
b486, b757, h194!, 
q192, t425, t433 

284: b756, b2249, h270, 
h274, p813, p824 

285: a567, a798, a908, 
b139, b523, b577, 
b639, b640, b1271, 
b1716, b1821, c367, 
e237, e588, 227, h394, 
i134, k18, n147, n210, 
p839, p843, q225, 
$274, s335 

286: a536, a677!, a909, 
b638, b1211, b2312, 
c62, c351, c718, e236, 
e390, e508, h30, j12, 
m294, n144, p162, 
p948, p1968, q92, t31 

287: al168, b2846, c433, 
h248, p1969, q228, 
q230, s200 

288: 21087, 21088, b835, 
b906, b1328, c403, 
c681, c717, e525, f126, 
g191, 110, m288, n190, 
n211, q87, q278 

289: 2648, b837, h248, 
n215, p775, t99, t468 

290: b604, b1244, b2852, 
c859, g70, h155, n330, 
p27, p897, p2155, q71, 
q130, s354, t209, t597 

291: b726, b1715, b2250, 
b2364, n126, n172, 
n375, n527, 0167, p39, 
p2154, t68 

292: al1185, b2303, i171, 
t70, t421, t671 

293: a649, a891, al233, 
al513, b487, b5S22, 
£45, n248, p746, p842, 
t725 

294: b170, b1219, b1326, 
c432, n38, n88, p870 

295: 2697, a831, a890, 
b1685, b1776, b2303, 
b2362, b2701, h391, 
n191, p510, p813, 
p823, t82, t84 

296: al66, a688, b517, 


BOILING POINT INDEX OF ORGANIC COMPOUNDS (Continued) 


Temperatures in °C; where there is a range of values, the compound is listed according to the lower value. 


b732, b926, b1849, 
b2242, e240, n24, 
q90, s317, t20, t718 

297: a860, b278, b872, 
b1692, b2365, m366, 
n319 

298: b788, d292, e239, 
e470, m239', p821, 
p1308, s310 

299: b727, b1295, b2220, 
b2243, n322 

300: a737, a803, a817, 
al182, b873, b1300, 
b1315, b1931, c350, 
e602, g175, h80, k23, 
m46, m186, 0143, 
p1168, p1292, t461, 
t479, t619, t734 

301: b1540, m373, n25, 
n36, p2074, s14, s33 

302: a863, b1019, b1028, 
b2222, b3044, h66, 
n208, p33, p158, s64 

303: al45, al67, h726, 
i111, t30 

304: al64, m178, n239, 
n328, p828, q64, q167 

305: al210, al169, b870, 
b2311, b2314, b2366, 
e326, m255, n171, 
n249, n363, q185, 
$129, t347 

306: a818, b871, b1959, 
e175, d35, n38, n331 

307: a801, al1175, b1301, 
b2293, i27, n556, 0173 

38: h74, m50, n209, 
n220, n329 

309: 6961, b2016, p684 

310: al015, b269, b1337, 
b1566, b1845, b2244, 
62922, d248, e376, 
e511, g110, m243, 
n320, p1570, q47, x1 

311: g120, p722, t22 


312: a271, 2804, a865, 
a900, 6219, b279, e513 
313: 093, p877 


314: b1295, b1297, b1302, 


b2017, p1966 

315: a39, al176, b435, 
b437, b438, b981, 
b2267, e165, e502, 
n329, p950, x1 

316: a913, b1303, n184, 
oll 

317: b1837, b2252, e491, 
n220, n221, p1824 

318: p28 

319: al0, a805, a901, 
b725, q133 

320: a828, al211, b280, 
b331, b1656, b2317, 
b2323, h77, h293, k7, 
n87, p955, q56, t14, 
t15, u28 

321: a802 

322: b787, e586, h244, 
h246, p34 

323: b1265, h45, m272, 
n222, t21 

324: b2068, q123 

325: b2219, b2275, c156, 
e427, m281, n30, s105 

326: e517, k16, t222 

327: b2018, c864, n515 

328: b2294, e18, p1184', 
t94, t96 

329: b929, e148, n505, 
p871} 

330: a502, a883, a902, 
a936, b1979, b1989, 
e516, g112, 083, p137, 
p825, p1439 

331: c158, p1682 

332: a1170, b1981, d134, 
e518, t46 

333: al1422, b595, b2006, 
h265, 092, q58 

334: n246, t496 


C-664 


335: a9, b1533, b2144, 
e587 

336: b945, h67, hz45 

337: f121, p810 

338: b2067, b2158, 
e512, 0294, p1179? 

339: al1571, p875 

340: a882, al193, a1599, 
b865, b946, b2325, 
b3056, e29, £96, p484, 
p817, 387, t97, t248 

341: e28, f80 

342: b2014, b2276, c610 

343: b2329, e16, £2077, 
h519 

344: b1945, d33, d36, 
h269 

345: a727, b1976, c245, 
h73, n247, p820 

346: b1198 

348: e280, 016 

349: h68, 012, p526, x12 


350: b1401, b1978, b2066, 


b2449, c354, m284, 
m285, s109, t269, 
u62 

351: t130 

353: b1988 

354: a866, b2015 


355: b1871, b2215, b2266, 


c141 
356: h59 
357: e22, h249, t130 
358: e270, m312, 0248 
359: t72 


360: a1441, b1262, b2129, 


c114, c300, h262, 
m376, 022, 0295, 
p803, q8, q135, q152, 
q158, q163 

362: 035 

363: b2258, q218 

364: n260 

365: a947, k20, t47 

366: t135 


369: d272, e21 

371: p716, t249 

374: b721 

375: £44, p19 

379: 5359 

380: a919, b1248, m152, 
m381, t711 

383: 018 

385: b1672 

390: h253, m197, s201, 
p506! 

391: t62 

393: p1930 

395: a912, b1986 

398: b1229, m192 

400: a916, b2261, s218 

405: s378 

410: b724, p789 

412: h234, s143 

413: b1229 

415: b978, e423, h264 

417: al234 

418: b418 

419: 0249 

420: ql, s141 

422: h63 

425: b1957 

430: al286 

431: m300, ol 

435: b181 

441: n502! 

442: 033 

445: n175 

446: n387 

448: c313 

450: t699 

452: b2208 

458: h6él 

459: b982 

467: d323 

471: a858 

480: b1228 

518: p908 

546: s132 


Spectra Index of Organic Compounds 


This index is a listing of the Sadtler Standard Spectra, infrared prism, and also contains the infrared grating 
(HR), the UV, and NMR numbers of many compounds listed in the Table of Physical Constants of Organic Com- 
pounds of the Handbook of Chemistry and Physics. In the NMR column of this index, the Varian numbers are 
preceded by the letter V and the JEOL numbers either by the symbol * which represents 100 Mc spectra, or the 
letter F (F-19 spectra) or J (60 Mc spectra). The various media in which some spectra were run are designated at 
the end of the reference number by one of the following abbreviations: 


B, Between salts (Neat) K, KBr 
G,, Cell M, Mull 
F, Film S, Solution 
G, Gas 
Sadtler Reference Number Sadtler Reference Number 
IR | 
UV | NMR 
Prism HR 
yaa 
6338 
al64 160 49 63 | 5235 a281 6334 10988 4205 
0166 2899 350 830 175 309 2094 
al67 2900 351 831 a312 2975 
al68 2901 832 | V239 0365 1302 92 
367 2993 
ues bedi 369 1301 234 91 
: 374 1318 95 
al73 859 167 260 | V530 
375 5183 
al74 1867 4980 serie asi veh 
al78 1041 10971 v140 
a388 | 13138 3425 
a180 5250 a389 | 13139 259 457 | V500 
al82 | 18668 V141 a391 | 25003 1003 
al83 6030(gas) a395 | 26035 1878 | 9443 411 
al85 6640 a402 | 17518 
al88 | 14890 10036 4924 
a403 | 23661 
aiso | 22788 | 10579 a407 | 2806 ee 
ren 3973 408 = 496 
a197 982 8112 V65 a4i1 aes bp 
al98 | 5284 ; a4iz | 5 
al99 4 3 v79 
a415 4561 
a41i8 | 13141 8174 | 3427 
200 58 a420 | 14891 
a201 108 a421 | 25710 1584. | 9298 
a203 | 11912 a423 | 11174 132 176 
204 1475 249 420 | v167 
are! fat 430 1947 8213 | 11441 
0434 2112 560 129 
Hee a435 | 19246 
a207 a437 | 10958 
ete" ae 10946 217 a440 | 10650 2918 
a213 5552 1546 
a215 164 50 a441 1938 289 534 
a444 7392 V417 
Bes) a446 | 22898 10593 
a216 772 10769 v440 a451 9766 
2729(M) 2070 a217 1473 10939 99 a453 17442 
20856 8039 | 3015 a218 | 11299 
11270 3078 a219 | 18372 10112 | 5831 | 4226 
20128 6707 221 2228 — aot 
2296 146 or eae 
2465 5141 
24023 1345 a223 ee gat 281 a471 | 13457 3518 | 4410 
24126 754 | 8443 | 2921 aa 1 
19561 6428 a24l 269 ¥ 
1602 261 2913 a242 13213 a475 23517 554 
13934 3810 a245 17371 7321 2476 19191 708 
a481 2346 
a484 | 25017 1010 
9706 2573 a247 3875 a492 | 26717 2468 | 10026 | 1603 
22087 a253 1911 10975 
spe a49s | 17420 7333 
2499 796 8096 | 11410 
ro fe a a503 | 10591 
a504 | 30353 6346 4312 
2164 0506 4562 214 
2165 131 
5855 3184 2507 | 26608 2373 1754 
12384 a508 | 22423 
11426(K) 0509 | 20584 7915 


C-665 


a593 


a601 
a602 
a603 


a608 
a610 
a623 
a625 
a635 


2636 
a640 
a643 
a645 
2646 


a647 
a648 
a649 
a650 
a652 


a653 
2654 
a655 
a657 
a661 


664 
2668 
a669 
a671 
a672 


a674 
a675 
a678 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


7248 
21997 
29288 
22483 
6533 


25206 
6953 
6265 

19936 
6263 


18504 
5870 
5871 
5874 

17537 


24457 
8441 
1801 

22237 

23016 


32069 
5852 
4723 
1655 
2236 


4575 
882 
13594 
165 
2231 


1633 
417 
7865 
5970 
20772 


6517 
31679 
8336 
17479 
22002 


7387 
11346 
22016 

927 
13148 


13149 
2503 
20686 
3226 
5780 


18351 
1843 
S111 
5023 

24148 


8489 
8626 
4580 
6642 
4576 


1769 
6641 
27877 
28837 
28838 


8764 
19180 
3884 
9770 
6011 


UV NMR 
5284 | 12029 1330 
8490 2863 
V28 
8454 1727 3192 
5928 4141 
8422 1646 
504 1647 
585 2965 
8611 
505 2237 3223 
503 V495 
10524 2512 
9067 4324 
500 1637 264 
474 117 
308 599 
J106 
10770 275 66 
8186 3579 
4764 64 19 
307 598 135 
265 467 720 
v7 
8440 | 11494 
10425 7993 3052 
1810 272 
7665 2398 
5550 
6 
8175 3432 
3433 
7953 
8290 953 V192 
1618 
5845 4987 
518 119 
8370 1387 242 
1384 
807 8459 2673 
2228 240 
561 1889 
414 1267 219 
8483 1835 3206 
8338 1264 3174 
272 494 | V188 
531 1834 279 
3603 866 
4539 | 11355 
4540 | 11356 376 
8379 


a703 


a704 
a705 
a706 
a707 
a708 


a710 
a7l1 
a712 
a713 
a721 


a727 
a732 
a737 
a738 
a742 


a743 
a744 
a745 
a752 
a754 


a756 
a756' 
a759 
a764 
a772 


a773 
a775 
a779 
a788 
aT795 


a798 
a802 
a816 
a817 


a819 


a820 
a821 
a825 
a827 


a828 


a830 
a831 
a832 
a836 
a841 


a843 


Sadtler Reference Number 


23784 


22460 
872 
21154 
5857 
5112 


20551 
20552 
20573 
20574 

7536 


1153 
7591 
10786 
7560 
27864 


5446 
5473 
10784 
23488 
794 


23489 
795 
23283 
10623 
1935 


23495 
6488 
21948 
3555 
18248 


288 
2323 
11301 
10943 
17113 
17392 


3195 
3196 
1033 
3194 
8960 
5451 


5830 
24492 
277 
34412 
24958 


24957 


10575 
174 


10790 


3590 


164 


10910 


8251 


8585 


680 


208 


4752 


12397 


C-666 


270 
8267 
1639 


7894 
7895 
7908 

342 
2125 


13286 
2117 


1497 


13329 


114 
618 


2978 


5526 


8634 
110 


2758 


531 


2368 


81 


835 


1178 
148 


3277 


257 


a870 
a871 
a880 
a882 
a884 


a886 
a887 
a892 
a893 
a907 


a911 
a912 
a918 
a919 
a920 


a921 
a923 
a925 
a926 
a928 


a929 
a931 
a939 
a940 
a946 


a947 
2948 
a949 
a953 
a954 


a955 
a956 
a957 
a960 
a966 


a967 
a969 
a970 
a975 
a977 


a982 
a992 
al002 
al003 
al004 


a1008 
al011 
al014 
al015 
al016 


al017 
al018 
al1022 
al024 
al025 


al027 
al030 
al034 
al035 
al041 


al042 
al046 
al047 
al048 
al049 


al053 
al057 
al058 
al059 
al060 


Sadtler Reference Number 


58 
48 


6294 
76 
10622 


8882 


521 


4808 


1615 


10615 


392 


582 


8397 


339 


8481 
1473 


9014 
1449 


532 


8140 


8634 
8344 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


Sadtler Reference Number 


HCP 


No. NMR 


al279 
al282 
al288 
a1292 
al294 


a1295 
al298 
al307 
al314 
al315 


2738 


al316 
al317 
a1333 
a1336 
a1337 


3200 
4221 


al342 
a1353 
a1354 
a1370 
a1379 


al391 
al393 
a1398 
al402 
a1403 


al404 
al405 
al454 
al457 
al459 


V276 
3126 


al461 
al463 


al465 
al469 
al477 


2070 


al478 
al599 
al601 
al643 
al645 


al652 
al655 
al658 
b2 
b8 


VS551 


1173 
1121 


Sle 
naa Ss 


V151 
702 


SRSER 


3606 


SLEEK FEET 


Sadtler Reference Number 


UV NMR 


V146 
3151 


534 


4283 


V236 
V238 


1320 
4218 
3232 


V156 


528 


197 


1895 
126 
3936 


V187 
V148 


3429 
3248 


4257 
V260 


893 
237 


5580 


3276 
5577 
2099 


207 
111 
493 
35 
1896 


1882 


497 
4612 


3254 
2362 
1212 
4585 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number Sadtler Reference Number Sadtler Reference Number 
No. UV NMR No. UV 


b487 6455 1791 
b490 1996 6636 
b492 1604 262 460 
b493 6522 1813 
b494 4111 8322 1187 
b503 2971 855 
b507 25940 1788 9405 
b508 5862 1641 
b512 12459 605 
b513 2394 324 
b514 2393 323 625 
b520 | - 24259 7989 8520 
b523 22989 10598 
b525 25092 1067 
b527 708 233 
b529 7244 8498 2053 
b530 24266 887 8523 
b535 1003 201 303 
b536 5934 1671 
b537 146 44 55 
7897(K) b542 11926 
b368 18806 6078 b554 19172 10195 6270 
b370 2720 334 735 b555 3655 387 1114 
b372 6318 8457 1739 b558 3656 388 1115 
b374 247 83 98 b559 17387 $521 
b376 679 152 228 b562 2890 347 823 
b385 18719 8877 6029 b564 711 157 235 
b389 20023 6648 b565 24283 8528 
b390 16264 5046 b566 18713 6025 
b391 20162 10331 6731 b567 24284 8529 
b392 13668 3618 b568 19517 
b393 11626 b569 268 108 
b394 21107 8229 b571 2861 802 
522 b574 467 125 2572 
b575 5551 481 1545 
b576 1624(C) 263 2103 
b577 153 47 60 
b578 5189 455 2078 
b594 8318 2216 
b595 8339 10856 2223 
b601 20311 6819 
b605 13502 
b606 20276 10355 
b609 19974 
b610 20540 10410 7885 
b613 9807 
b620 24849 
b621 21378 
b626 7847 552 2154 
b637 9534 
b640 4544 1258 
b642 2958 356 
b643 2957 355 
b647 1658 8189 476 
b648 11030 2999 
b649 1508 
b654 19576 
b657 25106 1074 
b658 19579 77197 
b660 11 9 7 
b661 1045 210 317 
b662 2276 319 609 
b675 2342 
b676 3819 393 1162 
b678 294 100 
b679 8080 349 83 
b680 1065 10846 323 
b682 pra 178 
b688 23629 
b692 19411 7773 


C-668 == 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


aa ee 


Prism HR 
242 8023 95 V240 
1066 324 V268 
317 2919 
19428 
2988 362 861 J101 
5864 1643 1887 
9757(C) 
5865 8421 1644 3185 
1467 8156 419 V258 
4598 420 1275 696 
13471 3520 
34871 12853 
1574 *160 
12 10 8 4 
24813 4969 8786 
21426 
20450 7878 2341° 
1879 525 
1884 
1885 526 
28878 4580) 11853 
20523 10406 6944 2356 
21414 
9755 V287 
23608 772 9709 a) Mie 
12455 
34263 
34920 12890 
5654 
5935 
2976 360 856 1179 
20568 10417 6956 815 
23781 
1199 224 355 85 
24595 4825 8694 2698 
17183 5424 
5936 509 1673 266 
4600 422 1277 221 
2493 
24553 4796 8670 
8766 8542 2278 3225 
3845 
3844 
26606 2371 
1038 8116 316 3417 
4539 407 1256 V241 
1086 328 
15226 629 4513 
5822 1628 672 
5785 1622 
5474 1505 
15166 4477 
19961 7842 
478 169 
20253 6784 
20254 
17321 10057 5482 4441 
11874 
11867 
31886 7865| 13666 3790 
16651 5240 4508 
9179 2384 
13750 
10551 
10550 2905 
25026 1017 8891 
9178 2383 
7467 
10642 2917 
11093(K 352 3015 3242 


Sadtler Reference Number 


C-669 


Sadtler Reference Number 


2117 
155 
V627 
158 
3417 


1204 
5819 


1009 


75 


78 


138 
3173 
1187 


1218 
3159 


655 


2822 
801 


243 
302 
1219 
1856 
585 


3244 


2003 


3045 


2052 


2038 


467 
2060 


457 


3831 


No. UV NMR 
Prism HR 
b1239 779 162 252 
b1243 | 13700 3626 
b1244 2732 340 744 
b1247 3630 1102 
b1251 3624 385 
b1256 | 18879 8918] 6124 
b1262 2702 565| 2267 
b1265 1509 253 427 
b1267 2711 331 732 
b1268 3 5402 2 
b1273 1506 252 426 
b1274.| 34847 12830 
b1276 | 15671 4706 
b1278 | 29349 5315] 12058 
b1279 3888 
b1282 1006 202 304 
b1283 9724 
b1286 1052 212 319 
b1287 1866 283 524 
b1290 8453 
b1291 2255 312 602 
b1295 3856 8311 1171 
b1298 2881 814 
b1299 | 20990 
b1303 921 185 285 
b1306 5736 489] 1595 
b1314 2703 330 729 
b1315 | 10971 8588| 2987 
b1316 910 182 283 
b1317 3868 
b1318 949 193 295 
b1319 897 280] 1200 
b1323 6493 526] 1802 
b1326 | 28938 4640 
b1329 1542 441 
b1333 5154 1402 
b1335 7605 2131 
b1336 7542 550] 2115 
b1337 3059 8286 888 
b1338 5433 473| 1490 
b1344| 19445 8980} 6353 
b1349 9715 
b1353 | 22220 10514 
b1355 | 10876 
b1359 | 30548 6537| 13226 
b1360 | 30543 6531| 12849 
b1361 1477 8560] 3162 
b1364 | 13598 
b1366 | 18123 8803] 5739 
b1367 | 21254 8331 
b1379 | 27666 3401} 10684 
b1385 | 24015 
b1390 | 20669 6966 
b1394 | 18489 5920 
b1398 3973 
b1400 5157 
b1401 3974 
b1403 | 18582 10153] 5952 
b1406 | 26061 1899] 9458 
b1409 | 18599 10159 596 
b1410 4563(M}) 8337] 3297 
bi411 | 26471 2241] 9845 
b1412 | 22162 
b1415 | 19969 6617 
b1417 | 20992 10501] 8146 
b1421 | 20110 6691 
b1423 4564(M 3296 
b1424 | 12372 
b1425 | 21935 
b1428 | 20111 10315] 6692 


2272 


b1448 
b1460 
b1465 
b1466 
b1468 


b1471 
b1473 
b1476 
b1480 
b1481 


b1483 
b1484 
b1486 
b1488 
b1496 


b1499 
b1514 
b1515 
b1518 
bi519 


b1520 
b1521 
b1527 
b1528 
b1534 


b1538 
b1539 
b1540 
b1541 
b1542 


b1543 
b1546 
b1550 


b1551 
b1552 


b1553 
b1554 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


mat | T 
Sadtler Reference Number 
ore HCP 
UV NMR No. 
3294 b1633 | 19471 8995| 7787 b1819 
8436| 1676 | 3287 b1636 | 24355 934] 8545 b1836 
85 101 b1637 | 19652 6467 b1840 
b1642 8393 b1841 
b1645 | 15120 b1842 
b1649 | 17414 328 671 b1843 
8479 | 1824 b1651 51 25 b1844 
4412 b1652 3253 373 973 b1848 
45 56 b1656 1523 256 433 719 b1849 
b1658 2253 311 601 b1850 
847 | 3167 b1662 3870 396| 1174 196 b1851 
b1664 | 23213 10757| 13315 b1852 
349 826 | V483 b1665 14024 b1853 
3795 b1666 1007 203 305 724 b1854 
6530 | 12848 b1668 1008 204 306 b1857 
968 b1671 2238 b1858 
5416 b1673 1522 255 432 | 1189 b1859 
599 | 3298 b1679 2931 353 841 178 b1860 
10151 5913 | 2047 b1681 3247 368 967 1624 b1861 
8389 | 11477 b1682 | 17370 5510 b1867 
7649 b1683 5972 8441 2903 | 3235 b1871 
b1685 | 23763 782 14533) |) 2773 b1875 
2962 b1686 4081 8320] 11462 514 b1879 
711 7790 587 b1687 | 19484 8713| 6381 2182 b1882 
10502 b1688 5252 9999] 3277 | 3160 b1887 
138 200 | 3340 b1691 5434 474 972 | 1214 b1889 
8277 848 | 3164 b1692 3250 370 970 | 1192 b1906 
2972 b1693 | 18045 369 969 1191 b1907 
b1694 | 19970 6618 b1909 
137 199 b1695 | 18051 371 971 1213 b1912 
8278 849 | 3165 b1714 1975 8217 546 b1916 
8975 | 6262 | 2166 b1715 1954 538 b1922 
8722 | 7324 b1716 | 11795(K) b1923 
8495 | 2028 | 3210 b1719 | 17527 8578| 2910 | 3281 b1924 
8587 | 2986 540 b1721 13925 3804 b1925 
b1737 | 24707 4891 8760 b1926 
10214 | 6407 | 2197 b1739 | 30541 6973 | 12847 b1928 
7730 b1746 4567 413 1262 | 3092 b1932 
1817 b1747 9734 b1937 
10208 | 6398 | 2189 b1748 | 12374 602 | 9629 b1942 
10216 | 6412 | 2194 b1749 9767 b1945 
10241 | 6456 | 2218 b1750 | 20994 8147 | 2411 b1947 
6383 | 2183 b1751 9804 b1952 
8216 542 | 3158 b1757 | 18820 6084 b1955 
4750 | 8632 b1761 30118 6118 | 12615 b1956 
7345 b1762 327 125 b1957 
8637 | 3807 b1763 5427 1487 | v195 b1959 
5398 b1764 | 25854 1706 | 9342 825 b1961 
779 | 9713 b1765 1805 b1963 
6462 | 4502 b1770 | 23695 b1965 
8705 | 4583 | 3273 b1775 11181 8258 730 | V196 b1974 
4129 b1778 2948 10849 846 180 b1978 
b1779 8018 b1981 
b1780 1936 288 533 124 b1987 
b1781 14300 4049 b1988 
7322 b1785 139 41 51 17 b1991 
8246 b1786 2153 8236 566 3163 b2001 
10500 | 8145 b1790 2898 8271 829 174 b2005 
b1792 140 42 52 18 b2006 
8240 b1793 2154 567 692 b2010 
8238 b1797 | 23802 2788 b2012 
b1798 2886 8268 819 168 b2016 
5518 b1800 2152 293 565 1113 b2017 
6477 b1801 2155 294 568 693 b2018 
462 b1803 | 32045 9044 3882 b2024 
2462 | 10020 | 476 bi804 | 11320 3085 b2009 
5546 
3299 
1353 | 9141 906 


Sadtler Reference Number 


11648(K) 
9475 


8689 
4899 444 
24453 4723 


582 


8633 
30124 
12935 
18665 
20116 


6124 


10912 
10909 
10910 
10908 

4577 


1122 
17496 
23625 
17494 

9163 


32151 
20532 
8449 
11925 
1112 217 


9149 


2722 

17366 
13599 333 
6616 8478 
9271 


7334 
14800 326 
5781 
18349 
18120 


8832 
8802 


5974 
16552 
13913 
13914 

1014 206 


8541 
8632 


19552 
8460 
6294 
5662 
6779 


10220 


8332 
4734 
5656 
4868 
12920 


25210 
20586 
1189 
7521 
14260 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 
T 


Sadtler Reference Number | Sadtler Reference Number | Sadtler Reference Number 
aa ee a 
Prism HR 
751 248 
10758 2947 
18459 7603 
29004 5004} 11908 
5144 
713 159 237 V314 
29005 5005 11909 
29006 5006 | 11910 3392 
23677 
11917 594 
10874 2963 
22029 
10283 
34084 12074 5927 
34086 12076 5929 b2651 125 37 
8194 b2652 J0155 
6634 530 1832 b2653 5761 
18321 10109 b2656 5762 494 1607 261 
22413 b2657 5148 
2256 313 603 139 b2658 930 188 288 726 
5467 1502 V150 b2660 2867 
24145 806 8456 b2661 338 112 
7529 2112 b2663 10545 
1796 b2665 6031 
20190 6751 b2666 22381 10552 2726 
11493 8139 390 b2668 341 114 42 
6162 1722 V191 b2671 23774 10662 2779 
20127 10322 6706 2275 b2672 2713 159 
8634 2251 b2673 10546 
1631 465 b2674 337 
9732 V147 b2678 10675 
19932 7835 b2680 261 33 
16563 479 b2682 886 
5921 b2684 2879 812 
11824 3275 b2686 336 
6555 527 b2690 2954 
25728 1600 b2691 23502 
23539 765 b2693 15270 
20074 730 6677 b2695 15271 
25729 1601 b2703 2259 V66 
783 163 255 V289 b2706 2262 
22092 b2707 4698 V137 
32556 9551 4401 b2710 2261 V58 
20073 10303 6676 2261 b2711 34876 
12171 b2714 2710 
13650 3610 142 b2717 4704 
8048 3351 b2723 21372 
15043 4410 b2727 18484 8850 2488 
32555 9550 4400 b2732 16159 
6632 8482 1830 b2734 18502 
6316 517 1738 3193 b2735 5186 
6379 8468 1760 269 b2750 4005 
14554(K) 3282 b2751 19622 
15044 4411 b2757 17635 
13493 3526 541 b2758 18782 8901 2102 
23754 10654 3661 b2763 9187 
19573 6438 2210 b2764 24493 4753 
25471 b2772 67 
18935 8947 6161 2141 b2777 14640 
21289 9678 b2780 17506 
20180 10335 6742 3083 b2783 5280 
22809 10580 | 13303 b2785 17507 4253 
1192(K) 341 b2788 5330 *129 
5832 1629 262 b2791 18968 
1107 330 b2794 5430 1488 
6367 8465 1756 3196 b2797 9199 317 
12194 b2802 1835 
21078 8208 b2806 4736 
9393 8550 | 13281 2860 b2806' 7394 
1253 373 86 b2807 6622 277 


C-671 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


— 
Sadtler Reference Number Sadtler Reference Number Sadtler Reference Number 
| Prism wen Prism 
berate 19628 
17382 23595 
b2812 19648 5039 22001 
b2813 | 22464 6530 
b2817 | 17740 14583 
b2821 14638 4144 13667 
b2822 14636 8693 4142 V256 8687 
b2823 6494 8475 1803 9053(K) 
b2825 20657 6959 3782 9536 
b2828 101 32 40 9760 
b2832 65 14584 
b2833 269 13044 
b2836 12553 1466 
b2839 7796 2150 17302 
b2847 5873 8423 1648 3147 23663 
b2848 26059 1897 9457 443 19168 
b2852 2774 31117 
b2854 24821 8790 19603 
b2864 75 10934 22098 
b2866 5278 10984 14652 
b2869 3683 §332 
b2871 15640 32794 
b2872 18162 8008 
b2876 4891 241 1036 
b2877 2250 14471 
b2884 3431 11919 
b2886 3432 1474 
b2887 3433 244 
b2888 3435 12976 4944 4582 
b2889 3436 11035 
b2890 103 10963 14 11037 
b2893 805 9996 11038 
b2895 806 1499 
b2896 919 2701 
b2898 9195 15618 
b2905 18438 9614 
b2907 16558 8716 5200 4018 26825 
b2912 297 101 V76 13498 
b2913 5784 18455 
b2918 18584 5953 5747 
b2920 24821 11180 
b2921 5975 10008 3402 
b2922 4817 12994 
b2924 7362 545 2086 536 30325 
b2926 5287 1885 11592 
b2929 5772 8415 1613 3199 3224 
b2930 14662 624 4153 547 14806 
b2931 13494 3527 22419 
b2932 19862 6568 19184 
b2933 1457 418 v60 19967 
b2934 22378 5701 
b2940 7857 1311 
b2941 7859 10962 
b2942 7860 14645 
b2983 1606 3418 13268 
b2984 1605 5318 8396 
b2986 299 1924 
b2987 14643 5315 2223 
b2991 6320 3426 5748 
b2992 7856 553 J140 13481 
b2993 681 12975 3411 8024 
b2995 14551 13477 
b3009 749 8091 247 V6l 12993 
b3010 10732 9759 
b3011 17150 10049 4494 15324 
b3012 14587 : 15325 
b3013 14585 J143 1142 
b3014 14586 J142 31914 
b3015 11902 23370 


b3016 15368 21933 


C-672 = - 


Sadtler Reference Number 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


| Sadtler Reference Number ‘| 


Prism 


IR 


HR 


UV NMR 


11616 
19701 
13757 
20137 

465 


1260 
8403 
1463 
3747 
21934 


7198 
26680 
13460 

953 

5794 


5715 
7027 
380 
27902 
2496 


16925 

2385 
19621 
14903 
15453 


15454 
15455 
22379 
12046 
23773 


20681 
17154 
11956 
21999 
23593 


180 
31987 
845 
2263 
4628 


4629 
11838 
11837 
11836 

6449 


191 
3386 
19155 
17125 
23664 


23664 
24271 
11843 
12999 
12998 


21745 
31992 
31993 
3449 
4540 


6445 
9699 
9698 
9697 
9696 


22448 
12047 
11841 
194 
5967 


8041 


2436 


195 


3628 


10248 


10661 


59 
7967 


8250 


8019 


8610 
8609 


7972 
7973 


574 


68 


Sadtler Reference Number 


3223 
6489 | V294 


6712 
2232 3220 


375 87 
2231 


1147 


10002 


1034 


10845 


4926 


2778 


1902 


*150 
3949 


313 


25 


3407 


3954 


315 


27 
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SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 
HCP IR 
No. + UV NMR 
Prism 
d126 13221 652 
d129 12456 
d134 2455 640 
136 5817 1625 
d137 7261 2059 
d151 13222 642 
d153 6994 
164 1143 
d166 24551 
d167 15769 
168 2945 10980 179 
d176 2290 10943 
d180 5318 
d185 2588 
d186 17466 
194 5787 
d198 40 21 1193 
d199 9761 
d200 18812 
204 19960 
205 8031 8518 | 11505 V75 
207 2348 
d208 9684 
d212 3296 375 
d213 3297 376 4885 
d221 14704 
d225 24574 4812 
d226 1244 
d227 10588 
d229 24276 892 
d231 1344 
d239 17637 4438 
d252 9709 
d258 9242 
259 9241 2395 
4260 9240 2394 
d261 13660 7007 
d265 27950 3675 330 
269 3293 988 
d271 17422 
272 17453 
4273 15645 644 
4276 15646 
d278 3504 379 711 
279 16560 
d282!' 1534 106 
d284 7103 8492 3433 
285 367 
d288 11630 
d290 4684 10954 
d293 24956 
294 6363 
295 8486 
4300 5675 
d301 3851 10775 194 
4303 1937 
304 20585 
d311 1492 251 103 
4313 23756 10655 3662 
d314 28849 4551] 11366 1138 
d315 4528 202 
323 10567 
el6 16457 10045 4217 
el7 11722 
el8 8465 260 
e19 24967 
e21 24968 1317 
e28 24951 : 
e40 936 
e48 7550 8507 


Sadtler Reference Number 


Sadtler Reference Number 


HCP 
UV NMR No. 
e309! 
e310 
11446 e312 
11468 e323 
€326 
e114 2229 8247 e328 
e130 7385 e330 
e136 4840 8353 e332 
e148' 1030 e336 
e152 6169 8449 e338 
e154 9547 e339 
e155 9522 e340 
e158 19728 7811 e341 
e159 9512 e343 
e160 773 e347 
e161 1288 e348 
e162 7989 e349 
e165 7373 e350 
e168 | 24369 948 e352 
e169 | 26610 2375 836 e353 | 123654 
e170 14480 10028 4391 e354 2978 
e171 22453 2757 e355 32087 9085 
e177 20065 10299 | 6670 2258 e356 17127 
e181 Vi e358 143 
e183 127 47 15 e359 5618 
e184 19633 e363 5291 10992 
e185 17345 5497 e364 14666 
e187 18783 °365 14802 
e190 | 24057 4867 8733 €366 270 
e195 4631 10951 V10 €367 383 
e196 4685 10983 V5 e369 18392 
e199 533 Vil e372 6351 
e203 944 190 292 e373 254 87 
e204 2440 e377 19906 
e207 5319 e385 248 84 
e209 8183 e387 2191 8242 
e212 996 e389 1632 8184 
e215 3205 J118 2390 8636 
e216 35 20 e391 15307 
e221 30866 6838 e397 18320 
e224 6524 e399 | 24183 824] 8474 
e228 22906 e401 1131 
e404 | 34471 12456 
e235 6245 e405 1119 10973 
e236 9982 e409 7190 
e237 3203 365 950 184 e411 11632 
e238 1488 e412 3645 
e240 | 30454 6445 e413 3646 
e241 1109 e414 | 30862 
e248 4546 411 e416 19518 6401 
e249 | 30863 6836 e417 30864 
e253 57 V13 e419 5422 469 1485 
e254 | 23483 e420 237 79 
e255 7 5 4 2 e423 | 20510 10404| 7881 
e260 5244 e425 185 62 
e426 | 21396 
e427 15279 630} 4552 
e429 | 22899 
e433 1863 522 
e436 34462 12447 
e438 | 34463 12448 
e441 1861 521 
e442 11515 
e450 5297 
e458'| 22452 


C-674 


e469 1862 
e470 1656 
e471 106 
e475 8021 


133S(liquid) 241 


8187 3530 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


UV NMR 


Sadtler Reference Number Sadtler Reference Number 


STR ae 


C-675 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


Sadtler Reference Number 


10985 


8964 


C-676 


43 2709 
6242 


Sadtler Reference Number 


ov [a 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


Sadtler Reference Number Sadtler Reference Number 


C-677 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number Sadtler Reference Number 
m303 10 8 
m306 2224 305 
m308 3722 
m310 4553 
m312 4584 2945 220 
m329 6740 
m331 17513 
m333 13515 
m335 14535 
m349 1918 287 vil 
m366 3508 382 1085 | V607 
m376 112 10964 1554 
m379 894 278 67 
m380 32840 9835 4573 
m381 6347 8461 1749 3202 
m388 131 39 
m389 5565 
m391 7401 8504 
m392 8110 
m393 7156 
m395 4982 5951 
m408 100 10962 V83 
m409 879 
m410 11310 
m411 900 69 
m414 881 
m416 11309 
m417 3295 185 
m419 15541 
m420 9170 2380 
m422 8432 
m423 5938 
nl 1211 360 
n6 11258 3069 
ns 8444 2239 
nd 21406 
ni4 865 169 265 62 
ni5 21007 8158 
n24 8695 2268 298 
n25 1245 371 1202 
n30 7525 2109 
n35 12169 
n36 9508 571 2545 539 
n37 6370 8466 1757 
n38 46 22 
n39 9739 2574 
n42 18124 8804 5740 2004 
n51 18361 8837 5850 2024 
n63 5441 8394 1494 
n75 18934 8946 6160 2140 
n79 18674 8859 6000 
n93 2267 316 606 143 
n94 14913 625 4321 546 
n96 18803 6076 2109 
n102 18804 8909 7677 
n109 3659 1117 
n110 23646 10624} 13346 3632 
nl17 18424 8839 5877 2031 
n126 23645 10997 1905 
n128 19994 7845 
n130 19995 7846 
n133 17146 668 9632 
n134 34395 12381 5860 
nl41 19457 8989 6364 2174 
n152 16249 8714 5039 3275 
ni54 21667 5 
ni57 21419 
n158 1519 429 
n160 994 301 
n161 19547 6415 


C-678 = 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number Sadtler Reference Number Sadtler Reference Number 


C-679 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number | 


Sadtler Reference Number Sadtler Reference Number 


C-680 == 


SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


Sadtler Reference Number 


Sadtler Reference Number 


IR 


p1354 2251 
p1358 16157 | 
p1360 2272 
p1365 16156 


p1373 6618 v25 
p1377 | 23758 10656 2770 
5268 
p1381 4707 
p1384 3647 
p1387 6553 
p1390 1596 8180 358 
p1392 363 304 
p1395 | 27940 3665 846 
p1406 3648 ; 
10903(K 
p1407 4001 
pl408 | 27238 2982 
pl4i1 | 23665 10628) 13347 | 3637 p1601 | 25767 
p1415 5673 p1603 9489 
pl4i7 18755 p1604 2249 310 
p1423'} 19593 6452 p1605 | 25770 1636 
p1430 6355 p1610 8050 
pl1432 | 24888 6000 
p1435 22127 p1613 16246 10042 4214 
pl1437 | 24668 4873| 8738 | 5333 pl618 | = 17455 V386 
pl441 | 20769 10422] 7990 | 3049 pl623 | 17122 
pl444 11349 3099 pl625 15720 1897 
p1628 | 15765 
pl448 | 15334 10807 4933 
pl452'| 3133 p1632 2089 558 
pl4s5 5338 467 p1632°| 6371 
11184(K) p1460 768 p1633 2 2 V423 
pi252 7899 pl462 | 22444 2755 2219 2 V423 
pi253 18722 p1634 8678 8539 | 2259 | V422 
1466 5167 10955 246 8678 296 
pl254 | 13919 51468 14027 p1635 9398 
2g eed pl472 | 24952 
Aas p1479 832 8098 6356 
5884 8430} 1652 | 3188 p1638 266 10937 
p14s0 115 v409 4570 10937 
1921 p1481 388 10766 306 p1639 289 99 
1346 242! 300 | 1203 plas4 | 14541 pl644 | 1651 268 | 470 | 116 
5983 p1486 20096 
328 p1648 | 34872 
329 V396 p1487 385 v70 p1649 233 7 R9 
385 305 6309 77 89 
330 3410 pl498 | 23727 10642 3655 pl6si | 13948 
14803 3438 p1509 5431 1489 p1652 4135 199 
11296 10719 1489 p1655 5044 
307 104 5996 p1512 | 28899 4601 V27 
9801 pi514 | 15547 
107 p1516 1057 vo9 
2170 300 p1518 697 54 
5965 pi521 | 27611 3346 | 10648 
5966 pi522 | 11317 V516 
22385 10556 2732 pi525 | 14299 
303 103 
p1527 | 18085 10083 4239 
1432 p1530 4702 238 
C i oe 
es i ss va 
11278 


190 
23602 

339 
8759 
2828 


24458 


309 
9783 
2271 
9776 
6144 
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SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


Sadtler Reference Number 


Sadtler Reference Number 


IR 
UV NMR No} | 
Prism HR 
V152 p2048 5644 8408| 1564 
p2051 | 18978 10172| 6182 
p1908 | 24207 847| 8493 | 2683 p2052 7547 
p1916 | 34266 12255] 14418 p2053 | 18975 6180 
V38 p1917 8625 1858 p2054 | 17175 5421 
p1925 5457 p2056 8039 
v23 p1930 870 173 269 64 p2059 | 20252 10351| 6783 
v23 p1931 | 34705 12688| 14498 p2064 5964 8439| 3163 
v24 p1937 4834 8350] 11467 p2065 | 27970 3694| 10882 
p1939 15 12 9 | v96 p2066 | 13499 3528 
Lapa Nae wold p2067 | 17440 5542 
vay bear eee eaee p2068 | 21061 | 10836] 8197 
p1948 1788 8199 500 | V431 2069 168 33 
p1949 8394 2230 293 p2071 8189 
to hla es p2072 | 19121 8966] 6243 
V18 pi951 | 18347 8831| 5841 | 2019 
pi9s2 | 18145 8817| 5756 | 2011 p2074 7508 
p1953 5465 1501 p2088 2419 627 
p1747 7858 8514 pi9s9 | 12481 8608| 3354 | 3246 p2091 | 21880 
p1754 195 8020 78 | v232 p1960 | 13897 3791 p2092 2121 561 
pi758'| 5192 v492 p2093 1783 498 
p1759 871 pi961 | 13895 612| 3789 
13687 p1964 | 16588 5210 
pl761 | 23512 p1966 | 15314 4575 saa pee: a 
pi967 | 13644 608| 3607 | Vv593 p2105 | 24016 
p1766 | 11017 2994 | 5298 p1969 | 13646 p2i07 | 27244 2088 
p1768 2998 8284] 3515 | 3166 p2126 i010 307 
13447 8284| 3515 p1970 4728 
p1769 | 14038 3864 pi971 | 16341 5112 
p1770 4694 10779| 1294 | 5141 p1973 1795 501 p2134 | 18498 5924 
pi771 | 11400 pi974.| 17133 5406 p2136 | 14149 
p1975| 18955 p2142 6851 1911 
pl772 | 14564 p2145 8640 2254 
p1773 1310 p1976 | 18956 6170 p2160 1908 
pl774| 14041 p1977 | 18956 6170 
p1775 1117 V64 p1982 3201 
p1776 386 V15 p1988 1042 te et 
cyl epee P1969 | = — 3298 p2170 | 28861 4563 
p1782 | 26553 2318| 9911 | 593 p1990 | 8009 V169 Perel | cake sos | Ceaby 
p1783!| 12487 606| 9630 pi992 | 11029 2998 q 
p1792 5342 8390| 1464 | ve2 p1993 | 16586 5208 
p1793 | 14604 v71 p1994 | 32021 9022 3873 q2 4771 442) 9885 
p1996 6654 1839 | V154 q7 | 34527 12511 
p1794 1123 qi3 7527 2110 
p1795 | 14049 p1997 | 15806 V155 qi4 5976 S11) 1682 
p1796 1082 V135 p1998 1249 q22 7456 
p1797 1120 p1999 1250 372 5993 
pl798 | 15352 p2000 1251 
p2004 5614 1559 q24 9525 
p1799 2226 V113 q26 7504 
p1800 | 14000 v97 p2006 4450 404| 1241 571 28 7455 
piso1 | 15351 p2007 | 18960 6173 q32 7546 
p1814 284 97 V34 p2008 17490 5554 | V428 q34 1053 213 320 
p1816 | 26703 479 p2009 18961 6174 
p2010 8188 de aa 
p1820 12158 2013 20453 443 7522 
p1822 184 8018 74 23 Lees = nts q47 | 20672 6968 
p1830 8639 Pp q55 | 18144 8816 | 5755 
p1832 6603 529 273 p2017 1247 q58 18682 6006 
p1833 | 18580 5998 p2019 9 7 6 566 
p2020 32 18 14 890 a 
q65 | 33628 11619| 1 
pls847 | 12394 p2021 31 17 13. | 889 q7o | 7610 
pis49 | 21017 8164 77 | 34388 12374 
q 
p1851 5333 V21 q8i 1794 
p1867 520 177 85 9762 
p1870 7550 8507 q 
p1879 | 20514 87 8321 
pl8so0 | 24059 q88 | 32735 9730} 13970 
p1887 23626 1475 q89 4585 1268 
p1888 14700 4171 4021 q90 18422 5875 
p1889 7006 q106 7168 
p1897 | 15548 642| 4658 553 
p1898 | 14476 4111 | v4s59 oan Bye 
ites ae ae 4390 qi22 | 19446 8981| 6354 
qi23 | 19928 6606 
P1901 | 20525 | 10407| 6945 qi24.| 7179 8496 | 2032 


NMR 
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No. UV 
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SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number 


Sadtler Reference Number 


Sadtler Reference Number 


20973 
t281 866 170 266 
t282 | 28773 4475] 11822 
t283 1543 8160 442 107 
7460 8160 422 107 
t285 6330 1740 
t286 1544 8161 443 108 
t288 3817 8309} 1161 | 3172 
t289 6341 8458] 1745 | 3288 
t295 | 21022 8169 
t299 | 21023 
302 4721 1302 
t303 | 17155 669| 5411 558 
t304 4720 1301 
t306 | 14921 8699| 4325 | 3266 
t312 | 20668 6965 
t319 | 24010 
t328 | 11627 3228 
339 | 20460 6909 
t340 4716 
t344 | 24433 4703] 8592 
t345 | 13670 8626| 3620 | 3252 
4722 8626| 3620 
1346 | 13669 8625| 3619 
t347 | 28904 4606| 11379 
352 212 4691 
15634 4691 
1353 | 13671 611} 3621 543 
t354| 21815 
1355 863 168 263 
9061 357 2504 327 660 154 
1358 2724 336 
1359 2725 8259 
514 t360 2726 337 
1364 4559 10851 


10847 t370 | 18680 8864 


10847 32763 
1822 


1825 
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SPECTRA INDEX OF ORGANIC COMPOUNDS (Continued) 


Sadtler Reference Number Sadtler Reference Number Sadtler Reference Number 
t546 20333 
ul10 4591 
t547 ulll 32139 9137 
t548 ul13 20447 
t549 8044 10772 2176 | V205 ull6 23703 
8044 10772 2176 292 
1366 10772 2176 292 ul18 3901 
t550 21401 11738 
u120 3962 8315} 3292 
t552 8409 12062 8315 3292 
t554 4692 437 1292 676 ul21 20553 6954 
t555 183 61 73 22 t783 u123 22015 
t556 4693 438 1293 677 t784 ul25 3904 
t561 28374 4084) 11732 1371 11741 
t786 21891 
t564 236 8022 92 t789 17385 5520 u126 3905 
t574 1768 271 493 1196 u2 6335 1743 11742 
t575 18486 8852 5918 2051 u3 15638 4695 ul27 3906 
t576 619 140 204 1181 u4 24877 5989 11743 
t598 1268 227 380 90 ul29 19606 2221 
u5 1136 8127} 11420 ul131 2963 358 853 
t600 25215 u7 31616 7603 u135 22008 
t601 630 u7! 8683 
t605 23716 u8 7514 8506 2105 2801 ul42 17640 7370 4032 
t609 232 88 u9 8429 2236 v3 453 
t612 22032 11495 
ull 26885 2631} 10150 v24 16101 
t623 21886 V486 ul2 25719 1591 9305 v25 324 123 
t635 869 172 268 ul3 9400 2508 v27 8085 30 38 
t639 868 ul6 6467 1796 : 92 30 38 
t641 6337 8607 1744 ul7 1836 517 
t645 10657 2921 v28 16104 
ul8 447 123 xl 6855 1913 533 
t650 28350 4064 ul9 9795 x2 6359 1715 
t652 19785 6540 u23 28912 4614) 11381 6358 1715 
t653 2289 320 611 666 u25 7524 x3 6857 1915 
t654 16248 5038 u27 1823 x4 20592 2373 
t655 23373 
u30 18601 10160 5968 x5 31476 7467| 13160 
t656 6860 1918 u32 3902 x6 645 
t657 13453 3516 11739 x7 31618 7605 
u34 3939 x10 18462 
u35 13656 x12 5608 1555 
u37 14717 
x16 13753 
u41 | 34472 12457 5739 x24 4299 
ud2 6757 282 x29 1039 
u44 9751 x30 1068 
u55 1837 y3 | 12279 
uS6 | 11732 12280 
3895 
y4 12281 
u57 3219 952 
11751 
u59 3661 190 
11236 190 
u60 3892 10864 
12493 10864 4957 
u61 3660 189 
u62 3911 
u64 965 
u70 3898 
u71 3899 1182 
u75 21489 
8029 554 2170 1220 
4399 
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PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS 
Metallic salts of organic acids will be found in Physical Constants of Organic Compounds table 


Solubility in grams per 100 ml of 


Crystalline 
Mol. | form, color Sp. gr. or Melting Boiling 
No. Name orale wt. | and index of density point, °C point, °C Cold Hot Alcohol, 
refraction water water acids, eto. 
Aluminum 
1} Aluminum isopropoxide|Al[OCH(CHs)s]:..... 204-35 / COL. Mt a args «|e aeistsisc 118 145-1508 .- |...... .coree [oe ee en eet 
solidifies 
2| Aluminum isopropylate|Al(OCsH7)s......... 204.25|brittle wh. |............ 118 125-1304 d, We. veneers 8. bz. 
solid 
3| Aluminum magnesium |Mg[Al(OC2Hs)sJs. . ..| 438.77/iceblue cr....|............|129 1 id PRRAADONG) |i cAcoccrc 8. bs. 
ethoxide 
4| Diethylaluminum (C:Hs):AICl........ 120.56|col. liq.......]............|—50 125-1260 |... cero ell de Cee tet RR Retatetoie etetet= 
chloride 
5| Diethylaluminum Al(C7H1104)3........ 504.48|wh. need. or |1.0841% OS 'wee i) lee i. con eee 8. org. solv. 
malonate pr. 
6| Dimethylaluminum (CHs):AICl......... 02.50|\cols liq’... os: ...d. teers —50 83-8490 |. eel - 
chloride 
7| Methylaluminum CHsAlCl ss iccaen a: 112.92]......--+0-- 1,0022 72.7 971000 |, oui. «5 v0 !l de etarateferenala| Siatetetetatelb =i 1s 
dichloride 
8] Triethoxyaluminum. . .|Al(OC2Hs)s......... 162,17|sol.......... 1.142% 150-160 (, Men PMA doc. 5 eo i. al., sl. s. bz., 
v. sl. s. eth. 
9| Triethylaluminum.....|Al(C2Hs)3.......... 114.17|col. liq., ign. in]0,837 <-18 194 exp.; d. tol....0cc.5 [fe emeln specs 
air, 1.48065 (—50.5) Al(OH)s + C2He 
10} Triethylaluminum 4Al(C2Hs)3.3(C2Hs)20]} 679.04|col. liq......|..........cfeccceccceecs 11216 exp, |Steseeeeee d. al; s. bz., 
etherate eth. 
11| Trimethylaluminum. ..|Al(CHs)s........... 72.09|col. lig, ign. in|0,752 0(15) 130 (125%) |d. to AI(OH); + CH, |s. eth., al. 
air, 1.4322 
12| Triphenylaluminum.. .|Al(CsHs)s.......... D5, 30| whe need «4. -\|'..,.24ee neers 196-200'°)) | .Pes5.554.ee d. — “lice tRere d. al., chl., 
CCh; s. bz. 
Antimony 
1] Antimony ethoxide(ous)|Sb(C2HiO)s......... 256.93|col. liq...... 135040. TOMO ct nes eee 951 a s. org. liqs. 
(triethyl antimonite) 
2| Pentamethylantimony .|Sb(CHs)s........... 196.93] (6xiat?) <<. ccc eee. cone |OG—100 9) Ulncsnare ero ox i. {A Glee) ccc toes 
3| Phenyldimethyl- CeHsSb(CHs)2...... 228.93jcol. oil, fumes},...........|.........06 L128 LOY... o.5 6 i0iflelee eRe eRRNe a AMER Ral 
antimony in air 
4| Phenylstibinic acid. ...| (CeHsSbO:)sH20]2H:0 wh. fine ors. si] ..cetdecteaelloa he eit sotte sc lonsete che octane i. wocee tu un. [de Obbyal., dil., 
746.61 a.; sl. 8. acet. 
5| Tetramethyldistibyl. . .|(CsHs)2Sb.Sb(CsHs)2.| 551.93|col..........|............ 1D 10S 0) ee MeO PRCSO sy (Sicoocghcs | oe eons 
(in N2) 
6| Tributylstibene....... (CsHs)s8b.......... 203;10|Col Gh. ie =|. o eee eae eee ere 133-134" ff i, 8. org. solv. 
7| Triethylantimony..... Sb(C2Hs)s.......... 208,94/liq. 15 1.42. .|1.32416 <—29 (—98)|159.5 i i. s. al., eth., 
8| Triethylantimony (C2Hs)sSbCh........] 279.84|col. liq....... 1.54017 Tid). 6 Bir... & d. i, = eaters s. al., eth.; d. 
chloride conc. H2SOu 
9| Trimethylantimony,...|Sb(CHs)s........... 166.86|liq. np....... 1.529 bene ee 80.6 sl. 8 sl. 8 8, eth,; i, al. 
10} Triphenylantimony....|Sb(CeHs)3.......... 353.07|col. tricl. pl. ./1.4343%5 50, (46-53) | >220!; i i. 8. org. solv.; 
(1.4998) >36070 sl. s. al. 
11} Triphenylantimony (CeHs)sSbClhe........ 423.98|wh. sol.......|............|148 Jonas ere ee lie i 8. bz., OS:, 
dichloride hot al. 
12| Triphenylantimony (CsHs)s3SbS......... 385;:18|wh., erste «cel Go cers ee 108-110 98 ||. -eeeeeee eee i. i 8. org. solv. 
sulfide 
Arsenic 
1} Acetylarsanilic acid... .|CHsCONHCsHiAsO(OH)2_~—feryat........|.......-0--- D>200% | fb ccner Gb tur cc fe's ctureecenne|| (een 8. NaCOs; v. 
259.09 sl. s. HCl; i. 
eth. 
2) 3-Amino-4-hydroxy- |H20sAsCsHs(OH)(N H2) COL PrIAM shou ilecamae cams | bec roaches d.290 sl.s. ile. coeRe s. alk.; min. 
phenylarsonic acid 233.06 a.) i. OFg. 
solv. 
3| 2-Aminophenylarsonic |H:NCsHiAsO(OH):..| 217.06|need.........|.......+++-- 1539em 4) |. sone heoeee s. °! "213... eee s.al.;alk., ac.; 
acid (Arsanilic acid) sl. s. eth. 
4| 4-Aminophenylarsonic |H:NCsHsAsO(OH):..| 217.06|wh. need.....|........+---|sceseeeeeees d. 300 sl. 8 8. s. alk., dil. a.; 
acid (p-Arsanilicacid) al. s. al.; i. 
eth., acet. 
5| Arsanilic acid (p)(p- |H:NCsH«AsO(OH):..| 217.06|wh. need. ...|..........+. 232-0) | desea hc oes | 0 eee s. eth., 
aminophenylarsinic MeOH; al. s. 
acid) al., acet; i. 
: bz., chl. 
6| Arsenoacetic acid......|(AsCH2COOH):..... 267.93|sm. yel. need.|............ >2603'd, 205.50. <.6 0-66 i J.008 Pers 8. pyr., alks., 
alk. carb; i. 
al., eth., chl. 
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PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Crystalline Solubility in grams per 100 ml of 
No. Name Rormule Mol. | form, color Sp. gr. or Melting Boiling 
; A ao ee arga 
wt. ge? ae density point, °C point, °C Cold Hot Alaehall 
water water acids, etc. 
Arsenic 
7| Arsenobenzene........ CeHsAs: AsCoHs..... 304.06] wh. need, cc issirrert eal eens t=) docs eerie fo «NER SH on te s. bs., chl., 
CS; al. 8. al.; 
i. eth. 
8| Arsenophenyl- H:NCOCH:NHCsHiAsO(OH)2 sds... we ee ees 280/CE SE || Sheak castes. v. 8. v. el. s. al. 
glycinamide 274.11 
9| Benzophenone-4- H:OsAsCeHiCOCoHs.| 306.15|lustr. pl......]............]260 savas ee ee eee eg ee | bra seeracarge s. al., alk; i. 
arsonic acid bz., eth. 
10} Cacodyl oxide(di- ((CHs)2As]20........| 225.98]col. liq....... 1.48615 —25 149-51 Wee i akonettene s. al., eth. 
cacodyl oxide) 
11] Cacodyl sulfide ((CHs)2AgS........ 242.05 oil Ere oerrerts | oetinte storie oe [isonet ietesiot Ss 211 BS BATE | escent ce s. al., eth. 
(dicacody] sulfide) 
12] 6-Chlorovinyl C:H:ChAs.......... 207,02 |liq eee eee 1.86487 0.1 76.1%. wah EDM... ee eneetel Reset, R 5. 
dichlorarsine 
13| Dimethylarsine (CHs)2AsH......... 106.00}col. liq., ign. |1.219% = |............ B5.GM No scctss ore Reamahan care s. al., eth., 
(cacodyl hydride) in air chl., bz., CS: 
14| Dimethylarsinic acid |As(CH:)20.0H......| 138.00/odorl., col. pr.|............ S00 tenance tert: erat 82.922 v.8 8. al.; i. eth. 
(cacodylic acid) 
15| Dimethylbromarsine |(CHs):AsBr.........| 184.90lyel. oil......|..... ccc ee fee ese eee e aes 190 bel sont Al ccinc ce veagal coon shee 
(cacodyl bromide) 
16| Dimethylchlorarsine |(CHs)2AsCl......... 140.44|col. liq., infl..| >1 <-45 106.5-107,, ime bbl Suemctqareinis v.8.al.;i. eth. 
(cacodyl chloride) (109) 
17) Dimethyleyanoarsine |(CH:s)2AsCN........ 131.01}lustr., col. pr.,]............ 33 140 AlSrE | Dot Baran anaes s. al., eth. 
(Cacodylcyanide) very pois. 
18| Diphenylarsinic acid. ..|(CsHs):AsO(OH)....| 262.14}wh. need.....]............ 174 subl.190-200]s. §=—S |... ee s. al., alk.; 
i, eth.; bz. 
19| Diphenylchloroarsine. .|(CsHs)2AsCl........| 264.59|pa. yel. liq...]1.4223% |............ 333 Gn’ COs) ie OP Glace secs. s.abs.al.;eth.; 
bz.; NH.OH. 
20| Ethylarsinedisulfide..../C2HsAsS:........... 168.11|yel. oil...... seseeeees [8 ba. chk; i. 
al., eth. 
21| Ethylarsonic acid...... CsHsAsO(OH)s... .ti:2]) 164,00 66d, o.0:60.2: 1. snetelepnrtet (OOO Me att || cssiasehiceere FARA 39.4% 95 % al. 
22| p-Hydroxybenzene- HO(CeHs)AsO(OH):2.| 218.04/monocl. pr...|............ 8. s. al.; acet. a.; 
arsonic acid (Phenol- dil. a.; al. 8. 
p-arsonic acid) acet. v. sl. 5. 
eth. 
23| Methylarsine......... OLLO7| COR iqeaesiscn|cnanetcteneeionoattra teers «(2 .- -vlee}|0,00085« Arian nates s. al., eth, 
24| Methyldichloroarsine. .|CH:sAsCh.......... 160.86|colstliqc.ccen|oomemeelncn rains e (LO | HIGsg EO Wanme sicteteoiell'sorncntereis ofelele-e 
25| Phenylarsine..........|CsHsAsHs.......... 154:04lcolstolleascre rt |1, S00 meee setts. 45/148.) dlctacamsiel sera cesias sl. a., eth., 
C8: 
26| Phenylarsonic acid §$|CsHsAsOsH:. ...... 202.04|col. pr. ...... 1760 EE | LG—O9 ds 8 |ocsss caceesre 31.6% 18.4% 95 %al 
(benzenearsonic acid) 
27| Phenylcyclotetra- CiHsAsCeHs........ 208,14|col. oil. ..... 12704 pam oeie tects 25] 198,581 lial, mapa | eect cea s. al., eth. 
methylenearsine 
28| Phenyldimethylarsine. .|(CsHs)(CHs):As..... 182.10] ool. Hiqiein-.54| avctncen eke (ee eae. 2. (200 BONY? . Ge. Re oe 8. al., bz 
29| Sodiumarsenophenyl- |(AsCeHsNHCHsCOONAa)s-~ fliq.........-[escecec eens [Ge uve e cece eee e|Be  faceee ee eeefereeeeeeeers 


glycine 
Tetraethyldiarsine 
(ethyl cacodyl) 
Tetramethylbiarsine 
(Tetramethyl- 
biarsine) 
Tribenzylarsine....... 


((CaHs)2As}:........ 


[As(CHs)s]:......... 209.98/col.-yel. oily 
liq., highly 
poisonous 


348.32\col. monocl. . 


1,44715 


ovine se wreleele ./104 


Tri(6-chlorovinyl)arsine|(CHCICH)sAs...... 


Triethylarsine (arsenic |As(C:Hs)s.......... 
triethyl) 

Trimethylarsine 
(arsenic trimethyl) 

Triphenylarsine 
(arsenic triphenyl) 


259.40|col. liq....... 
162.11 


151-158" 


col. lig. n® 


1.467 
120.03/col. liq....... 


power een een en! BMUUOCOR MGs. cee es [Lee owe e env nnnne 


306.24|wh. need. or 
trhomb. pl., 
1.61394 

340.26/col. hex. pr. .|.. 


1.22258 60—-60.5 (57) 


on wissshlates 115-116 


Triphenylarsine- 
dihydroxide 
Triphenylarsinesulfide .|(CsHs)sAsS......... 


(CoHs)sAs(OH):..... 


C-687 


SS3S.S)i listers NOOK. 5 |ac.ch Aetate towel] cess Pde occ | scene e ontenrts i, 


s. al, eth., 


were een nee 


Sie ehardrcalts) & s. al., eth, 


cesses [Ms Oth, bs.; al. 
8. al. 


151-158% i, al., dil. a. 


s. eth, 


seer ene 


.|v. 8. eth., bz.; 
al. s. cold, al. 


>360 (In 


s. al; u. al. a. 
eth. 

. el. 8. hot al.; 

i, oth., a. 


eee ee ee eenae 6. 


PHYSICAL CONSTANTS 


OF ORGANOMETALLIC COMPOUNDS (Continued) 


Solubility in grams per 100 ml of 


No. Name Formula 
Beryllium 
1| Di-n-butylberyllium. ..|/Be(CiHo)2.......... 
2| Diethylberyllium...... Be(CsHis)aiccites.ce ae 
3| Dimethylberyllium....|/Be(CHs)2........... 
4| Dipropylberyllium..... Be(CsHz)2......+005 
Bismuth 
1| Bismuthethyl- CasHsiBiOw......... 
camphorate 
2| Diphenylbismuthyl (CeHs)sBil.......... 
iodide 
3| Methylbismuthine..... CHsBiblar cicero 
4| Triethylbismuthine Bi(CsHs) 31. eee 
(bismuth triethyl) 
5| Trimethylbismuthine /|Bi(CHs)s........... 
(bismuth trimethyl) 
6| Trinitrotriphenyl- p-(NO2CsH,)sBi(NOs)2 
bismuth dinitrate 
7| Triphenylbismuth (CeHs)sBi(CHsCOO)2 
diacetate 
8| Triphenylbismuthine /{Bi(CeHs)s.......... 
(bismuth triphenyl) 
9| Tri-n-propylbismuth.. .|(Cs:H7)sBi.......... 
10| Tri-m-tolylbismuth m-(CHaCeHa)sBiCl:. . 
dichloride 
Boron 
1| Aminophenylboric (NH2CsHi) B(OH):. . 
acid (m) 
2| Amylboric acid (n)....|(CsHu)B(OH):...... 
3| Anisylboric acids, 0,m,p|CH:OCsH«B(OH):... 
(methoxyphenyl- 
boric acids) 
4| Benzeneboronic acid. . .|C,HsB(OH):........ 
5| Borine carbonyl....... BHiCOs tee ee 
6| Butylboric acid (n)....|C,HsB(OH):........ 
Butylboric acid (tert) . .|C,HsB(OH)2........ 
n-Butylphenylchloro- | n-CyHvO(CsHs)BC1.. 
boronite 
9| Diethoxyboron chloride (C2HsO)2:BCl....... 
10| Diisoamyloxyboron =| (CyHu0):BCl....... 
chloride 
11| Dimethoxyborine...... (CH:0):BH........ 
12| Dimethoxyboron (CHs0):BCl........ 
chloride 
13| Dimethylboric acid (CH) sBOH ae. 
(dimethylhydroxy- 
borine) 
14| Dimethylboric (CH1):BOB(CHa):.. . 
anhydride 
15| Dimethylborine (CHs)sNBH(CH)): .. 
trimethylamine 
16| Dimethylboron bromide|(CH:):BBr......... 
17) Dimethylboron iodide |(CHs):BI........... 
18] Dimethyldiborane(1,1) |BsH«(CHs):......... 
‘ (unsym.) 


Dimethyldiborane(1,2) B2H«(CHa)2 


(sym.) 


Crystalline 
Mol. | form, color Sp. gr. or Melting 
wt. | and index of density point, °C 
refraction 
123: 24 OOMNUGA, 5 orcs. sorecoro.o.0: shots |e: 3 
GZVA COMINGS, casei srctcterssea one > otal] be 
SG!OOL WO SMOG 6 cicisillcccraterehecs. ase satel wre ieteanacer mere ae 
OG 10 |letirecisvatcetsis,| «cats evece ciate <-17 
890.83|wh. amorph. |............ 61-67 
solid 
490.10}yel. flakes...|............ 132-134 
226.03}liq. (exist ?) .|2.30 # |............ 
296.17 |ligae «+ ns siete 1.83... »,) L.eeeee eee. i. 
254,00 |lidinisis 020 sare 2.0000 Taras nants 
PA. Vel. Os. i5|ecc ee 0s 0s sa (e 140-147 
699.30 
HSSSOWH ACE ce on ell sees cco 152-153 
440.30|}monocl., tan. |}1.585 78 
cr. 
338.25\col. liq....... Tea h- Ne Doses dl Mees: araelncuteneny + A 
553.29) wh. cr. (from|............ 132-133 
acet.) 
7136.95|whshex. plies... .0..0 400 d. 
1:15.97] OOli flea eresaass || cat aw nano doses 
VET O6|Whacrs omit |sc herein d. 
Yi eo, GROEIOICNG oH AG eevee + 215-216 
41.85]col. unst. gas.|............ — 137.0 
101/04 colfors..c cee laaaee cena 92-4 
MOU. BS whstO0ie ccc.) |occein cone 105 d. 
196.49|np 1.4996... .|1.021% =32 
136-20} G01 SG ive oe [nieces Hae ee eter eae 
220.55) col. ligu. «.. 48 {kisot « SOR ee || ee eee. gs 
73.89\col. liq., unst.|...;.. averclat — 130.6 
108,33|colihig.c..5.. %||...+ » <eeeete — 87.5 
5789 | ColBligeisice 4: \| Rue, cesaee| ee 
O77 Gl oolannc hackle site eee —37.3 
101, 00\colilig. 774.70) —18.0 
120.79)col. liq. or gas}............ —123.4 
167.79) Col MiGi cn ais |enatte neti —110.7 
BE.72\ Gols gas ine sos |adues Se ee — 150.2 
55.72\col. unst. gas |............ —125 
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Boiling 
+ ° 
pore 1 Core Hot Alcohol, 
water water acids, etc. 
170% d. dd... teed Peres. 6 Bu. 
11015 d, to CaHels ccctawro ret lbeiete Mer anata 
subl. 200 d. to CHa. |.cascmrerm chaleur + aro ners 
245. . sine Ln +s fle no 0 nei ce 
esse «aig euniste i i. s. eth., chl. 
«teen nt) averse 8. acet. 
110 i. i. s. al., eth. 
107” \ FRSC: s. al., eth. 
110 re i. 8. al., eth. 
a -4:0:8 0:8: 9.000/0) | onoue cue tel SRS ae s. eth. ac., 
gla. ac. a. 
Peo (esi 8. acet. 
se o:sie sinisyeece | slepaye hes sel v. 8. chl.; 8. 
eth., acet.; 
sl. s. al. 
86-878 =|... 01 ~ hel sta s. eth. 
POI or os s. acet., al-chl. 
d. sls) jd veh s. al.; sl. s. 
eth. 
d. 8. 8. s. eth., di- 
chloroethane 
d. sl. 8 .|8. al., eth., bz. 
A) ee eee 8. bz., CCh; 
v. 8. eth., 
MeOH 
—63 d. dS aaleeeentenkiy es ares 
d. 8. 8. vy. 8. al., eth., 
chl., acet., 
acet. a. and 
esters; sl. 8. 
bz., CCh, 
pet. eth. 
d. sis). @ilexaeeene s. eth. 
659-4 A. | vreretarete sVem MRO RD ts steisis.016 
4112.3 - d, id. (Pe enn ES ste os 
110-154 d. dad. »> lqteaeetn $6. 
25.9 d. d. #§ Gepleget.. enters 
74.7 d. d. . ociealulaeadiyt es « 
036 A Me EA ir |S ccd ae 
43 hyd. hyd.) @iicgihes sistas ise 
d. 172 d. d. s. eth. 
22 d. Cee ie ey...) ee 
65 d. dR eirerarsuaies. 
—2.6 d. id. ol taevicnicahy: .|. 6 « 
4.9 d. Ol. whey RC aS 


51 


52 


PHYSICAL CONSTANTS OF QRGANOMETALLIC COMPOUNDS (Continued) 


Name 


Boron 
Dimethyltriborine 
triamine (B) 
Dimethyltriborine 
triamine (N) 
Dimethyltriborine 
triamine (N-B) 
Diphenylboriec acid 
(diphenylhydroxy- 
borine) 
Diphenylboron bromide 


Diphenylboron chloride 

Di-p-tolylboric 
anhydride 

Ethoxyboron dichloride 


Ethyl boric acid....... 
Furanylboric acid (8).. 


Hexylboric acid (n).... 
Isobutylboric acid..... 


Isopropylamineborine. . 


Methoxyboron 
dichloride 
Methoxyboron 
difluoride 
Methylboric acid...... 
Methylborine tri- 
methylammine 
Methyldiborane....... 


Methyltriborine 
triamine (B) 

Methyltriborine 
triamine (N) 

Nitrophenylboric acids, 
0, ™, Pp 

Phenylboron dibromide 


Phenylboron dichloride 


Sodium tri-a-naphthyl 
boride 
Tetramethoxydiborine . 


Tetramethyl- 
ammoniumborane 


Tetramethyldiborane 
(1,1,2,2) 

Tetramethyltriborine 
triamine (N-B-B’-B’’) 

Thiophenylboric acid (a) 
(‘‘thienylboric’’ acid) 


Tribenzylborine....... 


Tri-n-butylborine...... 
Tri-tert-butylborine. ... 
Tri-n-butyltriborine 


trioxane (n-butyl 
boron oxide) 


Formula 


(CHs)2BsNsHa....... 
(CHs)2BsNsHa....... 
(CHs)2BsNsHa....... 


(CeHs)2BOH........ 


(CeHs)2BBr......... 


(Cel) sBCl.. ok 
(C7H7)2BOB(C7H2):. . 


CsHsOBCl iveca.s: 


(C2Hs)B(OH)2...... 
(C4sH30)B(OH)2..... 


CsHisB(OH)2....... 
CiHsB(OH)2........ 


(CHs)2;CHNH:2BHs.. 
CHOBCls sca. cat 


CHsOBKse hi sacs: 


CHsB(OH)3......... 
(CHs)sNBH:CHsz.... 


CHsBsNsHs......... 
CHyBsNsHgoe-n.... - 


NOsCsHiB(OH)2. .. . 


Na2B(CioH7)3....... 


(CH3s0)4Bz 
(CHs)4NBHa........ 


BeH2(CHa)s......... 
(CHs)sBsNsH2....... 


(C4Ha8)B(OH)2..... 


BI Gaes) Serie vice os ke 
BGAHS)Screcckisns «cms 


(CaHe)sBsOs.......- 


Crystalline 
Mol. | form, color 
wt. | and index of 

refraction 


Sp. gr. or 
density 


108.55) coksliq.ca.t1<leset tee ee 


Melting 
point, °C 


108.55| collie: c\sccisrs)|\celate mrorerereterstal | ate oe reererererere 


108.55) cola liqerecicssilitadlerrcrt res | retcm alters 


182.03]col. radiating 
cr. 


244.93]col. visc. liq. 
or cr. 


200.48) cols vise: ligha|ee ja menet: see pete c <-ohee 


402.16} wh. powd.... 


126; BOOS Hage rstersloxe'| ate ferorctearere ttre | ete erate cin cts 


73.89|wh. cr....... 
111.89] wh. cr....... 


130.00] wh. or....... 
101-94 colo cts... o- 


72.95) wh. cr....... 


Vim brooke fig: -os [eee eee 


79.84!col. liq. ..... 


59.86] wh. pl....... 
86.97|col. liq....... 


41.70|col. very 
unst. gas 
94.53]col. liq....... 


1.417%.5; 
1.354766 


88-90, d. 


62 


-|—15 


41.9 


94.58 | Cols liga. amsiiqsbielc easing Mercere ots <4: 


166.93}yel. need. or 
pr. 
247.74|col. cr....... 


158.82|col. liq. np 


1.5385 
438.29|bl. cr. (purple 
in dil. soln.) 


145.76}col. liq.......]..... 


88.99] wh. cr....... 


1.1947 


83:78] Golaligy « «.<i «|| aacen eee 


136.6) Golalign sc... cic emmteentearci | cents aceicra cate ¢ 


127.96|col. star- 


formed need. 


284.21/prismatic 
need, or col. 
oily liq. 

182.16|col. mobile 
liq. 

182.16|col. mobile 
liq 


temp. 


2517 Si Gol MiGs ei eee laine hc TO La eee 
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Boiling 
point, °C Cold 
water 

107 hyd. 
108 hyd. 
124 hyd. 
215-3517 i. 
150-608 d. 
271 d. 
dediseeages i 
77.9 d. 
Aiee . |8. 
d, 8 
d. sl. s. 
d. 8. 
d. 75 al. 8. 
58.0 d. 
86 d. 
d. sl. 8 
177 d. 
— 80%; d d. 

appr. —20 
87 hyd. 
84 hyd. 
d. sl. s 
100” d 
175 d. 
d. d. 
d. 93; 214 d. 
>150 4820 
68.6 d. 
158 hyd. 
d. 8. 
230" i. 
90-19; i. 
108-1107 
Ab i. 
154%” hyd. 


Solubility in grams per 100 ml of 


Hot 
water 


i, 


Alcohol, 
acids, etc. 


8. bz., pet. eth, 
s. al., eth., bz. 


8. eth., di- 
chloroethane 


s. al., eth. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Name 


Formula 


Crystalline 
form, color 

and index of 
refraction 


Mol. 
wt. 


Sp. gr. or 
density 


Melting 
point, °C 


Boiling 
point, °C 


Solubility in grams per 100 ml of 


a | | 


65 


66 


67 


68 


69 


70 


71 


72 


73 


74 
75 


76 


81 


Boron 
Tri-tert-butyltriborine 
trioxane (tert-butyl 
boric oxide) 


(CiH9)sB30s. 


Trichloroborine (CHs)20BCls........ 
dimethyletherate 

Trichloroborine tri- (CHs)sNBCl....... 
methylammine 

Tricyclohexylborine WBC @aElss) strc nie sicielel 
(boron tricyclohexyl) 

Triethyl borate B(OCsHs)s. tac ratte 
(triethoxyborine) 

Triethylboron (triethyl-|B(C2Hs)s........... 
borine) 

Tri-n-hexyltriborine (CeHis)3B20s........ 
trioxane (hexylboric 
oxide) 

Triisoamy] borate (tri- |B(OCsHu)s......... 
isoamyloxyborine) 

Triisoamylborine..... . IB Celia) scree tare 

Tri-p-anisylborine..... B(CH:0CeHs)s...... 


Triisobutyl borate (tri- |B(OC«Hs)s... 
isobutoxyborine) 
Triisobutylborine......|B(CaHo)s.... 


Trimethoxyboroxine...|(BO)s(OCHs)s....... 

Trimethylammino- (CHs)sNBHs........ 
borine 

Trimethyl borate (tri- |B(OCHs)s.......... 
methoxyborine) 

Trimethylboron (tri- |B(CHs)s............ 
methylborine) 

Trimethyldiborane BeHs(CHa)s......... 
(1,1,2) 

Trimethyltriborine (CHs)sBsNaHs....... 
triamine (B) 

Trimethyltriborine (CHs)sBsNaHa....... 
triamine (N) 

Trimethyltriborine (CHs)sBsNaHs....... 
triamine (N-B-B’) 

Trimethyltriborine tri- |(CHz)sBzOs......... 
oxane (methylboric 
anhydride) 

Tri-6-naphthyl borate .|B(CioH70)s......... 

Tri‘a-naphthylborine ..|/B(CioH7)3.......... 


Triphenyl! borate (CoHsO)aB... 


(triphenoxyborine) 
Triphenylborine (CeHs)3BN Hs 
ammine* 
Triphenylboron....... B(CeHs)s.... 
Tripropyl borate B(OCsHz)s... 
(tripropoxyboron) 
Tri-n-propylborine..... B(CsH7)s.... 


PIA RON Ie | bei ADEE Oo 


NGS: 2ATOOLS GP sieves costae | s1eateie wisi cole one 
1:76;28| ColpePsiec,eis;ar || sentos ys vial ela 


260.27|col. interlock- 
ing cr. 
146.00|col. liq., 1.381]/0.874619; 
0.86426-5 
0.69612 


98.00]col. liq....... 


335.94|col. liq., 
1.432320 


0.8876 


272.24jliq., 1.421....|0,872° 
224.24\col. mobile 
liq., 
1.43207226 
332.21|wh. need..... 
230.16)liq., 1.408... 


0.76 


182.16|col., mobile 
liq., 
1.4188222.8 

173.55} col. liq., 
1.3986 


72.94! col. hex., 
columns or 


need. 


103.92) col. liq. np 


1.3610 
55.92|col. gas...... 


0.915; 


0.9205%.3 
1.9108 g/1, 
0.625-100 

69.75|col. liq. 


122.58\col. cr. or liq 


122.58|col. liq 


122.58|col. liq 


122.54/col. mobile 
liq. 


440.31|col. leaflets..|............ 
392.31 'col.ineed....<| 226 tence 


280.13 


col., mobile 
liq., 
1.4135222.8 
140.08}col., mobile 
liq. 


0.725 


19415 


117.4, (120) 


012.5 


178-824 


255 


119" 


188.8620 


(flashpt. 37) 


172 


68.7, (65) 


— 20.2 
45.5 
129 
134 
139 


79.3755 


Cold Hot Alcohol, 
water water acids, etc. 

hyd. hyd. 8. eth. 

d,s [ie wre ct peeaet atti we S.0as ae 

MORE B13 8. 8. al. 

i, «=, i eoeetienenicee s. eth. 

d.. .. uflyllecuteatarere el aeeieraastssssaaiere 

i i 8. al., eth 

hyd hyd. 8. org. solv. 

i, |) 0 cerca s. eth. 

i i 8. al., eth., bz. 

ie i s, eth. 

2 ens che. 3)5;61| ete ee een v. 8. bz., tol., 
CCh 

i sl. 8 s. eth., al., 
bs., NHs 

ds. — jlenisauyeeneeae s. al., eth. 

Iv. al. 8. cece v. 8. al., eth. 

(MEENA IPRS Eyes c ach > aso yaa 

hyd. yd.) PRA Serta tts 

hyd. hyd. aatlameiteceiie 8 

hyd. hyd. Seabee. Lh. 

hyd. hyd. 8s. eth. 

id. | ce licarcteterenainnens 8. bz. 

i. 0 ease sl. s. eth., al.; 
v. 8. bz., 
CCh, chl., 
C8: 

id. | ahi eh asc 8. eth., bz. 

veows atts Sate ernane 8. al.; sl. s. bz. 

dad. eae d. al.; 8. bz. 

ie  Tieieereenemee 8. eth, 

igic >), | RRR s. eth, 


ee Ee SSS eee 


* This compound is the prototype of numerous stable complex compounds formed from organic amines and tri-aryl-borines. 
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PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Crystalline Solubility in grams per 100 ml of 
No. Name Formula Mol. | form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C : 
petnction Cold Hot Alcohol, 
water water acids, etc. 
Boron 
82| Tri-p-tolylborine...... B(CHsCsHa)s....... 284.21|separate wh. |............ 175 23312 i: detente IVase DESI. 8. 
cr, eth. 
83 | Tri-p-xylylborine...... B(CHsCeHsCHsa)3....| 326.29]col. bushed |............|147 22112 ak ee neree\ y. 8: bz, cbl,, 
need, CCh; al. s. 
eth. 
Cadmium 
1| Dibutyleadmium...... Cd(CaHo)sncmniian th. 226.63]oil np 1.5155. |1.305619-5 —48 103.5125 d. qieramalanres 2: 
2] Diethyleadmium...... Cd(Gas)s5.00- 50k IG OPA x Seo one 1.656418.1 —21 6419 d. d. v. 8, eth. 
3| Diisoamylcadmium....|Cd(CsHu)2......... 254.69]oil np 1.5039. /1.221019 —115 191:58 eo |e eae pe een cog 
4| Diisobutyleadmium....|Cd(CaHo)2.......... 226.63]oil np 1.4997. |1.269318 a7; 90.520 d. d; ) amvleorars te 
5| Dimethylcadmium..... Cd(CHs) 30. arash 142,47 onl Doce ria: 1.984679 —4.5 105.5758 d. Ca ay acne Paes 
6| Dipropyleadmium..... Cd (CsHy) si neck sec 198.58]oil np 1.5291. |1,.420117-6 —83 421.5 d Pies? od | adh iee ae pee 
Calcium 
1| Dianilinecalcium...... Ca(NHCeHs)s.:..;...| 224.82) whe or. .c0--| Jee. ene rt eek |. eee Mh rhe Ms Pifoada, MRO eRe meeting as i. eth., bz., 
Igr. 
2| Ethylealcium iodide. ..|C2HsCal............ 196.0blamor, powdscllts|-. ose ee ee | cee ee eae > «(| BeBe sl. 8. 
3| Glycocollcalcium...... (CHeNHCOO) Cash. |P113.13| Ors as ictejes- aiaivi| ty che etn secs celine ets sees es |camimareases Be oll h- bul niceaeraocnae| lapragoee aes 
Chromium 
1} Anilinechromium H2aNCcHsCr(CO)s ...| 229.16}yel. cr......-)............ 173-5 sub] 1102 nearer |oseeri mares 8. org. solv. 
tricarbonyl 130 HCl 
2| Anisolechromium CHsOCsHsCr(CO)s. .| 244.17]yel.cr.....--|............ 80-92 ATT BAI: Vial Leads Beal ba conemctend kigeeieiahieinene 
tricarbonyl (vac.) 
3| Benzoic acid chromium|HO2zCCeHsCr(CO)s. .| 258.15jor.cr.......-). 0.0.0.0... 201-2 MULL BOI 0 |e cl Sere ees tastes. ane 
tricarbonyl (vac.) 
4| Benzenechromium CeHsCr(CO)s....... 214.14lyel. monocl.:|. ||. 5 ......|165.5-166.5 |subl. 60-00 |.........]..-.------ 8. bz., 8. org. 
tricarbonyl (162-3) solv. 
5| Bis-cyclopentadienyl- |(CsHs)2Cr.......... 182.19|red cr........ bot 170-2 subl. 75-90 |d. a ee de in Css, 
chromium (vac.) CCh 
6| Bis-diphenyl chromium |(CsHsCesHs)2CrtI-...} 487.33/or. yel.......|............/177-8 (178) Jews e ee eee [Se ere BCC. sit pet: 
iodide (‘“Tetraphenyl- eth. 
chromium” iodide) 
7| Chlorobenzene- ClCsHsCr(CO)s..... 248,501Yele..- eel ect eee 96-8; BOS ae |e seer | circ tae ell reretttec tise featoctss 
chromium tricarbony] 150-5 d. (vac.) 
8| Cyclopentadienyl- CsHsCr(NO):CHs...| 192.14/grm......-.--)............ SSO BS nde sete Aeehtewallacatemerere 8. org. solv. 
chromium 
dinitrosomethyl 
9| Dimethylanilinechrom- |(CHs)2NCsHsCr(CO)s| 257.21\cr..........-|...00.0.000e TAG =146:0 ee seme aert a ite etchels nia | eeiaisvertiste.ets 8. org. solv. 
ium tricarbonyl 
10| Diphenylbenzene- CeHsCeHsCr(I)(CeHs)| 410.22]or. yel. pl....]............ 110=3aoee W, Nid. s.atetss 8. Roeniete oe Gla Benita, Ble, 
chromium iodide (146-8) chl., m-di- 
(“Triphenyl chrom- nitro- 
ium’’ iodide) benzene. 
11| Mesitylenechromium |(CHs)sCeHsCr(CO)s .| 256.22|yel. or.......]............ 177-8 Buble Meee a oreet ciccaksuccs trons 8. org. solv. 
tricarbonyl (165, 170 d)| 80-100 
12| Methylbenzoate chro- |CHsO2CCeHsCr(CO)s| 272.18)red cr........|............|93-5 R0=00 yn | AMaceetcntia leas ertinere Rate tettearcic aarctey« 
mium tricarbonyl (vac.) 
13] Phenolchromium tri- |HOCsHsCr(CO)s....| 230.14]yel.........-/.........005 TOS=ZAOM PO MeN ne eee tilisater ee serail detate/aubarslsy. 
carbonyl 
14| Thiophenechromium |C«H«SCr(CO)s...... 220, U7 redior-ans.atee|laeeeame eee lite cae coe es SUIS ROOT Ml eee etine wclicae etree es 8. bz., eth, 
tricarbonyl (vac.) pet. eth. 
15| Toluenechromium CHaCeHsCr(CO)s:55<| 228.17 ivelencacovdlancee cers ce: 82-3 Bub] see tet lineee ones 8. org. solv. 
tricarbonyl (80° d.) 
16| m-Xylenechromium (CHs)2CeHuCr(CO)s .| 242.20)yel..........J........000% 104-5 PTT 33 Onl 38 ees al Caeareiles Pec cin casbicechncatal acer cee 
tricarbonyl 
17| o-Xylenechromium (CHs)sCeHuCr(CO)s .| 242.20]yel.........0]....0..0000- 88-90 BUDE OO eee Pe oa ra silat ee ee ace tliecscart strate nsts 
tricarbonyl 
18| p-Xylenechromium (CHs)2CeHiCr(CO)s .| 242.20]yel. cr.......]........2.-. 97-8 ati Ob meme ratte nic il parse tater erte | aera starettaareret eV 
tricarbonyl 
Cesium 
1| Monocesiumacetylide..|CsC2zH............. 157:04 | cols ofai.' cies setae es hee SOOM a | ceca werete es d. Macatee RCN Eiay, te De 
Cobalt 
1] Bis-dimethylglyoxime |HON:C(CHs)C(CHs):NOH.Co «Jae cece ade c eet e tent leeeee eee eeee Sine Nes ae ctestetuan « s. al. 


HON :C(CHs)C(CHs) :NOCI: 
| 361.07|It. grn. or. 


cobaltochloride 
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PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Melting 
point, °C 


Boiling 
point, °C 


Solubility in grams per 100 ml of 


Cold 
water 


Hot 
water 


Alcohol, 
acids, etc. 


i~] 


_ 


Crystalline 
Mol. | form, color Sp. gr. or 
Name ea wt. | and index of density 
refraction 
Cobalt 
Cobalt(ous) hexa- CoChCsHuNa....... 270.03|ultramarine 
methylenetetramine blue 
Cobalt(ous) hydroxy- |Co(CiwHsOs)2....... AOS Z3lrUby TO «cecil» nctae nis veloute 
quinone 
Copper 
Cyclopentadienyl- CsHsCuP(C2Us)s....] 246.80) wh. cre. .c.0eliccceeccsees 
triethylphosphine 
copper 
Diazoamino- CuNa(CeHs)2........ 26027 TOTs Ole... cretarall estore ans 
benzene(ous) 
Gallium 
Dimethylgallium amide|Ga(CHs)2NH2....... DIDS Uw heverss uate oeeckoloe cere seme cee 
Dimethylgallium Ga(CHs):Cl.NHs....| 152.27) wh. or.......J....e0ece 08s 
chloride monammine 
Dimethylgallium Ga(CHs)2Cl.2NHs...} 169.30}wh. cr.......|.........0% 
chloride diammine 
Methylgallium Ga(CHs)Ch........ TDG Wha OKisetes clea cleien weve 
dichloride 
Methylgallium Ga(CHs)Chk.NHs....} 172.69} wh. 
dichloride 
monammine 
Methylgallium Ga(CHs)Cl2.5NHs...} 240.81]wh. cr.......|.......000ee 
dichloride 
pentammine 
Triethylgallium....... Ga(C2Hs)s.......... 156.91|col. liq....... 1.0576 
Triethylgallium Ga(C2Hs)3.NHs..... 173.94! col. liq. 
monammine 
Triethylgallium Ga(C2Hs)s3.(C2Hs)20 .| 231.03}col. lig....... 
monoetherate 
Trimethylgallium...... Ga(CHs)s.csnawiess 114.83\ cole lids... eae ae 
Trimethylgallium Ga(CHs)s.NHs...... LSE S6l whe ctssdaccel| 4.90 eee 
monammine 
Trimethylgallium Ga(CHs)s.(C2Hs)20..| 188.95]col. liq.......|.......0.005 
monoetherate 
Germanium 
Amyltriphenyl- Ge(CsHu)(CeHs)s....| 375.05}col. pl.......)........0005 
germanium (n) 
Benzyltripheny]- Ge(CH2CsHs) (CeHs)s | 395.04\col. pl....... 
germanium 
Bis-acetylacetone [CH(CCH:0)2}2GeBrz| 430.63]col. micr. cr.. 
germanium dibro- 
mide 
Bis-acetylacetone [CH(CCH:0)2}2GeCh | 341.72\col. pr.......|............ 
germanium dichloride 
Bis(5-oxy-2,8-dithio- [(SCH2CH2)2O0}2Ge...| 354.06!col. er. .....]).........005 
octane) germanium 
Bis-propionylacetone |{CHC2(C2Hs) 369.77|wh. cr. powd.|............ 
germanium dichloride] (CH:3)0O2}2GeCle 
Bis-tribenzyl germanyl |((CsHsCHz)sGe}2S ...| 724.05\col. or.......]............ 
sulfide 
Bis-tribiphenylyl [(CoHsCoHs)sGe]2S. . .|1096.48]col. cr.......]).......00005 
germany] sulfide 
Bis-trichlorogermanyl |CH2(GeCls)2........ B71;08) colsp astere s.s<10i| scvole ois pene cratell eae ene Bet 
methane 
Bis-tricyclohexyl- [(CeHi)sGe]oS2......] 708.24]col. or.......|e.....0ce eee 
germanium disulfide 
Bis-triethylgermanyl _|[(C2Hs)sGehS....... 351.62/col. oily liq 
sulfide : 
Bis-triphenylgermanyl |[(CsHs):GelS....... 639:88| col-jor Gari |saeb moans 
sulfide 
Bis-tritolylgermanyl —_|[(CsHiCHs)sGe}:S .. .| 724.05|col. er.......|....-.-.0005 
sulfide 


C-692 


d, 210-15 


127-8 


d. 270 


— 82.3 


rs Ch ei ee i ie a er 


55.7 + 2762 
subl. vac. 


era ears oe ees CO (CC 


pet. eth., 
eth., bz, pyr. 


vas aie 8. bz.; i. al., 


eee e een efeccsrevesei[eetesesosere 


eee err ereeelece nesses efeeeoe sense 


eee rece ce sferesc ce o fee Oe a sisieis 


ee ey Oe) (io 


ree ee eee ee iS (On 


PP een Oe OI) UO PS sir 


enor) er 


d. v. s. NHs3; 8. 
eth. 
d. v. 8. NHs3; i. 
eth, 
v. 8. eth. 


eee eee eens 


Pre eer (On ae 


seen w ene 


a\6,erese s. eth., NHs 

amesaye Manes s. eth., N H3;i. 
pet. eth. 

Ae sails Sala s. NHs, eth. 


i, v. 8. bz., pet. 
eth,; al. s. 
me. al. 

i. v. 8. bz., pet. 
eth., chl.; sl. 
8. iso-propyl 
al.; i. me. al. 

sl. s. h. acetyl 
acet.; i. org. 
solv. 

sl. s. org. solv. 


pet. eth. 


aa bad Gloie call ahapeiereneeana 8. org. solv.; 


eee CS (Oe 


ees oC ee OO 


i. alk. 
8. org. solv.; 
i. alk, 


14 


15 


16 


Wf 


Name Formula Mol, | form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C 
refraction 
Germanium 

Butyltriphenyl- Ge(C«Hs)(CoHs)s....| 361.01}col. need.....]............ B4,Bat 6) Ue ccceiocticwaca 
germanium (n) 

Cyclopentamethylene |(CH2)sGeCh........ 213.63) GOLAN Si. .ccsc leering cial sioaltroaieccde are 55-6012 
germanium dichloride 

Diethylcyclopenta- (CH2)sGe(C2Hs)2....| 200.85]col. liq....... |e... acc e eee aleceeeceeees s [521 
methylenegermanium 
(1,1) 

Diethyldiphenyl- Ge(CsHs)s(CaHs)s.. 43 284.95| Colic. tect marie ieetialancienine once 316 
germanium 

Diethyldinylgermanium| (C:Hs)xGe)CH:CH2)2| 184.81|np 1.4575....|1.01937 —|............ 149.8760 

Diethylgermanium (CoHs)2GeBr2....... 290.58|Gol-shdt: scanedlcconece ne scale OS 202 
bromide 

Diethylgermanium (CsHs)sGeCle...... . | 201.62icol. lig:......]..2,...2... 01-30 to. —37 1175 
chloride 

Diethylgermanium (CRB sGeN Hoc. calli 140,05 (COL sis. ceteiel|| os tes cortteletell sisetteacrcccico tre 1009.01 
imine 

Diethylgermanium (CsH5)sGels.... 0.201. | S84.52)00). Hig..ccscslecobs acs cen —Zito —1 252 
iodide 

Diethylgermanium [(C2Hs)2GeO]z...... 146.7l|stablewh. |............ iiydc} Se ge A eee ere 
oxide(a) , amor. sol. 

Diethylgermanium [(C2Hs)2GeO]s....... 440.14]unst. col. liq..|............]18 
oxide(8) 

Diphenylgermanium. . .|[(CeHs)2Gel........ O07. Shi wht Orenc inal cee ae are 294-5 

Diphenylgermanium (CeHs)2GeBrz....... 386.62) col slid. sane alo ace eee cals eekcat nin 120.07 
dibromide 205-7512 

Diphenylgermanium (CeHs)2GeCh....... 297.71 \colsligt:...<- 71 9 22318 
dichloride 

Diphenylgermanium (CeHs)2GeF2........ 264.80) col.jlid:s..ce bil Ula. nciles ise | dere eae ss 1009007 
difluoride 

Dipheny]l-sec-propyl- (CoHs)2(CsH7)GeBr..| 349.80jcol. lig......-|......c.ccecleccccecccees 215-5018 
germanium bromide 

Di-p-tolylgermanium |(CHsCsHs)2GeBrz....| 414.68/It. yel. liq....]............/... 00 cece eee 230-3318 
dibromide 

Di-p-tolylphenyl- (CHsCeHs)2(CeHs)GeBr COlLADEs. «<0-5 Sl aeckte owes 119 
germanium bromide 411.87 

Di-triphenylgermanyl |[(CsHs)sGe]2CHo.... . 621, 85|[t. cole prs. else se el Le eece 
methane 

Ethyl-tris-p-biphenylyl-|Ge(C2Hs) (CeHiCoHs)s| 561.27\col. cr.......)........000- 154-6 
germanium 

Ethylgermanium oxide.|(C2:HsGeO):20....... 251.80|wh. powd....|.......<.-.: >300 d. 

Ethylgermanium tri- {C2:HsGeBrs......... 341.38)col. liq.. <-—33 200768 
bromide bromide 

Ethylgermanium C:HsGeCls.......... 208.01 |col. liq.. <-—33 144762 
trichloride 

Ethylgermanium CoHsGeFs.......... 158.65}col. liq.. —16.5 to 112750 
trifluoride —15.5 

Ethylgermanium CoHsGelsi.ticins ede 482.37|yel. liq.. —2.5 to 281755 
triiodide —1.5 d. >350 

Ethylphenyldi-p-tolyl- |Ge(C2Hs) (CsHs) GO1.05) Wits Ofer ele il cee eevee ay ores 55 
germanium (CeHsCHs)2 

Ethyl-sec-propyl- Ge(C2Hs)(CsH2)(CeHs)s Ss lig.) oe coca ec wees 175-90 
diphenylgermanium 

Ethyltribenzyl- Ge(C2Hs)(CH2CeHs)s | 375.05}col. cr.......)........000- 56-7 
germanium 

Ethyltriphenyl- Ge(C2Hs)(CeHs)s. ...| 332.97|col. SiC | ese aly cis) ans 
germanium 

Hexabenzyldigermane . |[(CsHsCH2)sGelz..... OOLOB ooltorsswiacctletet acre saece 183-4 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Crystalline 


C-693 


Solubility in grams per 100 ml of 


Cold 
water 


Hot 
water 


Alcohol, 
acids, etc. 


v. 8. pet. eth., 
bz., chl., 
eth., sl. 8. 
isopropylal., 
i. me. al. 


eee eee es CO cr 


d. liq. N Ha; 8. 
org. solv. 

i, org. solv., 
liq. NHs 

8. org. solv.; i. 
liq. NHs 

sl. s. bz., tol., 
chl.; i. pet. 
eth. 

8. org. solv. 


8. org. solv. 


8, org. solv. 


s. HCl, al.; i. 
pet. eth. 

d. liq. NH3; s. 
bz., eth. 

d. liq. NH3; 8. 
bz., eth. 

d. liq. NH3; s. 
bz., eth. 

d. liq. NH3; 8. 
bz., eth. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


i 


Crystalline Solubility in grams per 100 ml of 
No Nine ormrala Mol. form, color Sp. gr. or MMevaies Boiling 
wt. sore of density point, °C point, °C Cold Hot lec); 
Terracuon water water acids, etc. 
Germanium 
44| Hexaethyldigermane.. .|[(C2Hs)sGele........ SLOG ols lid A osreis ice 04 sis axes <-—60 265758 i i 8s. bz., eth. 
45| Hexaphenyldigermane . |[(CeHs)sGe}2........ 607.82|wh. cr....... 340 i i sl. s. h. bz., h. 
chl.; i. liq. 
NHs, ler. 
46| Hexaphenyldigermane |[{(CsHs)sGe]2.3CeHe . .| 842.16]col. cr.......|....-.------ d. —CeHs i. |  [Seevenevaenerstel aes 8s. bz. 
tribenzene 
47| Hexa-p-tolyldigermane. |{(CHsCeH)sGel]2..... 691.98]col. cr....... Dy) ty nn Serre Perr trees rah ss sos noe alee 
48 | Hexavinylgermanium. .|(CH2s:CH)sGer. ..... 07-44 lap 1.5217 «JT OU NAAER, 2, 55085 1). ee 
49| Methyltriphenyl- Ge(CHs)(CeHs)s.....| 318.95}trans. col. cr..|...........- 70.5—1.0 i i vy. 8. bz., eth., 
germanium acet., chl., 
pet, eth.;i.c. 
meth. al., liq. 
NH: 
50| Octaphenyltrigermane .|(CsoHs)sGes......... S34 Gl whereas oe eteeee vee cae 247-8 i i 8. h, bz., h 
chl. 
51| Phenylethyl-sec-propyl- |(CsHs) (C2Hs)[CH(CHs)2] COlAoils opt, |S 5... 10) agua taciteeeretare te 130-593. - | csavacpe a» © «| oun geet Renee 
germanium bromide | GeBr 301.76] act., d. & l. 
forms 
52| Phenylgermanium CeHsGeBrs......... BEOA 2 GOM Ls wenn « | emrehrs aiere earls | Dare aren she oes 120-212 hyd. hyd. d. liq. NH; s. 
tribromide org. solv. 
53 | Phenylgermanium CeHsGeCls.......... 25606) GOs cs vie ee leave rsreiees|| screens oorRe 105-613 hyd. hyd. d. liq. NH3; s. 
trichloride org. solv. 
54| Phenylgermanium CobiGelsaaec cceeece 530.41|wh. sol., dec. |............ BO=6'. if \Sewaniexcronnetee hyd. hyd‘ d. liq. NH3; s. 
triiodide by light glac. acet.a.; 
org. solv. 
55| Phenyltri-p-tolyl- Ge(CeHs) (CeHiCHa)s | 423.10|wh. pr.......].........-5. 101 mete (Racca. eae i i, 8. org. solv. 
germanium 
56| Propyltriphenyl- Ge(CsH7)(CeHs)s. ...| 347.00|col. need.....]............/86.0-.5 i i v. 8. chl., bz., 
germanium (n) pet. eth.; sl. 
8. isopropyl 
al.; i. meth. 
al., liq. NHs 
57 | Tetra-i-amylgermanium|Ge(CsHu)s......... 357.16|col. oily lig., |0.91473, |........-.5- 168-4 «>» |ueisl2s.... Jee ee ee 
1.457175 
58| Tetra-n-amylthio- Ge[S(CH2)sCHala... .| 485.42! col. liq., DOGO 738: reratvcrsrarctoverte 240-184 [ik . 3 se seteil cere 8s. bz., abs. al 
germanium 1.5336 
59| Tetraanhydro- [Ge(CeHs)20ls....... 971.20/monocl. pr. &}............ 918) 0} [ooewas sags eo |taaneboee s. ethyl ace- 
tetrakisdiphenyl- cubes tate, pet. 
germanediol (cyclo) eth., eth. 
60| Tetrabenzylgermanium |Ge(CH2CsHs)s..... . ACE IBY el bi) Gacomonlapos dn sen 60 107-8. oy | |beesweesals ayo ern wee © bere rr 
61) Tetra-p-biphenylyl- Ge(CeHiCoHs)s......| 685,41]wh. need.....]............ 270-2 i i 8, bz. 
germanium 
62| Tetra-p-bromophenyl- |Ge(SCsHuBr)s.......| 824.88|col. or....... wets eeewdiee (1960-8 | |ssavenenscace|:scnebees| s. bz., abs. al 
thiogermanium 
63 | Tetra-n-butyl- Ge(CiHe)ie eee me BOL0G|coltoily liqr.| spe. a5. eurshl Oe eee create te 178-8078?) |... as os [eee « epee ante oe 
germanium 
64| Tetra-p-tert-butyl- Ge[SCeHiC(CHs)ss. .| 733.71 ]col. tetrag. ..|............ 155-6. | lhwwsewecess.| Seve bot | sl. s. al., glac. 
phenyl]thioger- acet. a.; 8. 
manium pet. eth., 
eth., acet.; v. 
s. chl., bz. 
65} Tetra-n-butylthio- Ge[S(CHz)sCHas....| 429.31 ]liq., 1.543995./1.1072% |............ 222,565 ie Naish. | tee 8. abs. al 
germanium 
66| Tetra-sec-butylthio- — |Ge[SCH(CHs)(C:Hs)k 429.31 |liq., 1.5497% .|1.1119% =f... 200.5 se leain ale a er 8. bz. 
germanium 
87| Tetra-tert-butylthio-  |Ge[SC(CHs)s. ..... 429,31|tetrag. = |............ 172-73 subl, 1704» 41 s:4.00.%.20)| eee s. abs. al 
germanium columns 
68| Tetracetylthio- Ge[SCH2(CH2)uCHs)|1102.61|wh. cr........|..........-. BO-1 aa huwpehvsn cecil ehatel « «| eh nn v. 8. chl., bz.; 
germanium s. pet. eth., 
eth.; sl. 8 
acet. al., 
glac. acet. a 
69) Tetracyclohexylthio- |Ge(SCsHu)........ 533.46|2 cr. mod. a |a1.270% 4) he |p acomerrraetee il) eee s. abs. al., 
germanium (stab.) pet. eth. 
tetrag 
(metastab.) |61.25915 BS tter sam |. low ltrre is oy) dylbeeeReeen 8. abs. al., 
monocl. pet. eth. 
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PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 
a a 1S SS RE EE eS a Es ee ia a oe ee Tee eri eee 


Crystalline Solubility in grams per 100 ml of 
No Name Rormtls Mol. | form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C Cold Hot Minohdt 
refraction - 
water water acids, etc. 
Germanium 
70| Tetraethoxyl- Ge(OC2Hs)4........ 252.84 colthideic.ciec u lec bio eie1a nO —81 185-720 eT RBs). . Arena seit. |e 
germanium : 
(tetraethyl 
germanate) 
71| Tetraethylgermanium..|Ge(C2Hs)s.......... 188.84|col. oil, 1.198° —90 162.5-3.0 d. d. s. bz., eth., 
1.442:75;  |10.99134'5 a 
1.5549; 
1.43930 
72| Tetraethylthio- Ge(SCsHs)4.-.--. <4. 317.09)liqg., 1.588625 .|1.2547% |............ 164.5-5.05 = [nt Ne SO s. bz. 
germanium 
73 | Tetra-iso-butylthio- Ge[SCH2CH(CHs)2|4.| 429.31 ]liq., 1.5381 ./1.0984%  |..........., LOO—2008E Eso veers: ccrderettin!| sseirarciornriac 8. al. 
germanium 
74| Tetraisopropylthio- Ge[SCH(CHs)2]s.... . 373.20|liq., 1.5535% .|1.1478%5 15 LO62-B48T etree WEE 5c. loo cr eee 8s. abs. al. 
germanium 
75| Tetramethylgermanium Ge(CHa)s...........| 132.73}col. lig.......|1.006° —88 AS.4) PME UPAR ING o1..5)liciecivcetr nee s.al., eth., bz. 
76| Tetramethylthio- Ge(SCH3)a: 2... 22; 260.90)liq., 1.637925 .|1.436425 -3 138406 0 ie. osc ORS aS 8s. al., bz. 
germanium 
77| Tetraphenoxy- GeOCs)ic cc. d. | £45. OR Col. toil sis ss islsesdye antes or cits Siam e¥ers bate 210-2003 ia... 4. Sa eee ae 8. bz. 
germanium 
78| Tetraphenylgermanium |Ge(CsHs)4.......... 381.02 |tetr,, col... 1. |0.6 «05.926 120007, >400 i rt s. chl., bz., 
tol.; sl. s. 
eth., acet., 
lgr. 
79| Tetra(2-phenylethyl)- |Ge(CsHsC2Ha)s......| 493.23]col. er.......]........-..- SOS TMM Pl icen or seiec cl gaiianea scence: Oe s. eth., al 
germanium 
80| Tetraphenylthio- Ge(SCeHs)4......... 509.27|col., rhomb. |............ LOVES S WE il atceieteracte nie. [are setae ters loins eeetane ae 8s. bz., abs. al., 
germanium er., 1.7348, meth. al. 
1.782 (H 
green) 
81| Tetra-n-propyl- Ge(CsH7)s...........- 244.95|/col. mob. liq., 0.953959 —73 Pg, aa eo (ee SARC RNs Are 
germanium 1.451175 
82| Tetrapropylthio- Ge(SCsH7)4......... 373.20)}liq., 1.5612% .|1.1662% |............ V91=—92F lc eorsics 'lcieeceisiates 8s. abs, al. 
germanium 
83 | Tetra-N-pyrryl- Ge(CaHuN)s........ 836.92|lta-yel! or... .|s.e4eenaes 202 Fos Fl Seer oc :.| croton Mater e | oaacenaieras s. pet. eth., 
germanium chl, 
84| Tetra-a-thienyl- Ge(CsHsS8)4......... 405.12|wh. need., 1490-50852. | [Seite ele: i rh 8s. bz., tol., 
germanium doubly acet., chl., 
refract. CCh; sl. s. 
al., meth. al.; 
i. pet. eth. 
85| Tetra-o-tolylgermanium|Ge(CsHsCHa)s...... 437.13} wh. hex. cr...]............ 1752625, 2 PPh dedicate i. he s. CCl, bz., 
xylene; sl. s. 
h. al.; i. pet. 
eth., al. 
86| Tetra-m-tolyl- Ge(CeHiCHa)s...... 437.13]}wh. need.....|..... VAG Me NW Accecue eee re is 8. bz., tol., 
germanium CC; sl. s. 
meth. al. 
87| Tetra-p-tolyl- Ge(CeHiCHs)4...... 437.13| wh. rhbdr.|..44..0sunes, Dep 1s. 0 Mh ep eae ars re rs 8. bz. 
germanium tab. 
88| Tetra-p-tolylthio- Ge(SCsHiCHa)s.... . 565.38]col., rhomb. |............ POT eee Scere oe lene seater ede aleietiae 8. bz., abs. al. 
germanium cr., 1.726, 
1.771 (H 
green) 
89| Tetravinylgermanium. .|(CH2:CH):Ge.......| 180.77|np 1.4676..../1.040% — |............ [7 enenten is Salle tale aia basal acti bnptencreeln One 
90} Tolylgermanium (CHsCeH,)GeBrs....| 403.45/col. liq. = |... 2. ee LES-Gl8 Tih fl edit ee hyd. hyd. d. liq. NH3; s. 
tribromide(p) org. solv. 
91| Tolylgermanium (CHsCeH a) GeCls.se es) 270-08] col: lige. scwilacnak oo cecicltarsakae cos ck 115-612 hyd. hyd d. liq. NH; s. 
trichloride(p) org. solv. 
92| Tolylgermanium (CHsCsHa)Gels.....| 544.44 col. cr., sensit.|............ Tig CAN ORE ee hyd. hyd. d. liq. NH3; 8. 
triiodide(p) to light org. solv. 
93) Trianhydrotetrakis- [HO-Ge(CeHs)2-O- QED. DORE biceueioverssail'ao.0 ober oA ORR TAGPe win [EAA e ha eEAPh a Reel cae [ard etremerenee s. eth. acetate 
diphenylgermanediol | Ge(CeHs)2]20 
94| Tribenzylgermanium (CeHsCH2)sGeBr....| 425.90}/col. er....... VG) 9 = a te Ae Shoricnd choy Critic co uti ere 
bromide 
95| Tribenzylgermanium |(CeHsCH2)sGeCl....| 381.44\col. er.......)..........-- MGB ME LS cleva)ats reve iecevo calf love Cocorateevetesd eis ace aval erator || PRORMReReM Ea evel vos 
chloride 


96 


97 


98 


99 


100 


101 


102 


103 


104 


105 


106 


107 


108 


109 


110 


111 


112 


113 


114 


115 


116 


117 


Name Mol. | form, color Sp. gr. or Melting 
wt. | and index of density point, °C 
refraction 
Germanium 

Tribenzylgermanium (CeHsCH2)sGeF..... 364.99|col. need.....}............/96 
fluoride 

Tribenzylgermanium (CeHsCH2)sGel..... 472.90|col. cr....... ./141 
iodide 

Tribenzylgermanium  |[{(CeHsCHz)sGe}xO...| 707.99]........... 0). cee eee 135 
oxide 

Tri-p-biphenylyl- (CoHsCeHa)sGeBr ...| 612:12iwh. or... ....<|...0.06. 00 242 
germanium bromide 

Tri-tert-butylthio- Ge[SC(CHa)s)sCl... | 375.58]col. cr.......].........-5- 66-7 
germanium chloride 

Tri-n-butylvinyl- (n-C4Hs)sGe(CH:CH2) mp 1-4508...5|0.94794. |, \seateujen ste 
germanium 270.99 

Tricyclohexyl- (CeHu)sGeBr....... 401296 | cdlvor: «. SS. la. Sheet 110 
germanium bromide 

Tricyclohexyl- (CeH11)sGeCl....... BOT OMG OF «cc ete » elromalte 102 
germanium chloride 

Tricyclohexyl- (CeHi1)sGeF........| 341.05jcol. need.....|..........6. 92 
germanium fluoride 

Tricyclohexyl- (CesHn)sGeOH...... BSS mere, sea ccdaliceeererantoenere 176-7 
germanium hydroxide 

Tricyclohexyl- (CoHis}sGeelincc.s oo ces (440106 | COLN CPs iesece sets bruesericco ere ems 99-100 
germanium iodide 

Triethylgermanium (C2Hs)sGeBr........ 230.09 COMMING! Cathe 2 s\|lane'p)sis) enous ote —33 
bromide 

Triethylgermanium (CoHs)sGeCl........ 195.23]col. liq....... <-—50 
chloride 

Triethylgermanium (C2Hs)sGeF......... 178577 COl MiGs is. ches. <c.l| darts eM eae od ee eels) ois ain ee 
fluoride 

Triethylgermanium (C2Hs)sGeH........ TGO; 78) coligy. 5c: Sela oaths are oes Oe eles oe 
hydride 

Triethylgermanium- {(C2Hs)sGeNH..... BOS. Dii| COl Gas cle As yarns ace een eres eee eee eae 
imine 

Triethylgermanium- (C2Hs)sGel......... 286.68) col. liq. <-—50 
iodide 

Triethylgermanium ((C2Hs)sGehO....... BBS.DOlCONS Wigs acsye.s oc! arsicis e «. os ere || 
oxide 

Triethylphenyl- Ge(CsEs)s (CoH s) amy 230.881 COl atic a c..aversl| vscsnsteauetaeeeeutell Meee nie 
germanium 

Triethyl-p-tolyl- Ge(C2Hs)sCHsCeHs..| 250.91 |col. lig.......).........2.e)eceecsece eee 
germanium 

Triethyl-2,2,2,-tri- (C2Hs)sGeGe(CeHs)s.| 463.69|rhomb. cr....|............ 89.5-90.5 
phenyldigermane- 
(1,1,1) 

Triethylvinyl- (C2Hs)sGe(CH:CH:).| 186.82|np 1.4501..../1.00487 =f... 0... 
germanium 

Trimethylgermanium |Ge(CHs)sBr........ 197.60|col. oily liq., |1.54438 —25 
bromide 1.4705 

Trimethylpheny]- Ge(CHa)a(CeHs)..... 194.80) col lq Sees SAO cet leet ce 
germanium 

Trimethylstannyl-tri- |(CHs)sSnGe(CeHs)s..| 467.71|wh. or.......|............ 88 
phenylgermanium 

Triphenylanisyl- Ge(CsHs)3(CHsOCsH:) WSL G ss ciscec0\| «0.00 ot ee 158-9 
germanium 411.04 

Triphenyldimethyl- Ge(CcHs)sCsHiN (CHs)2 wh, need. .|140-1 
aminophenyl- 424.09 
germanium 

aes (CoHs)sGeNH2...... S193 | why ppt, «crctlictee vise d. —NHas 
amide 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Crystalline 


Boiling 


point, °C Cold 


water 


Hot 
water 


Solubility in grams per 100 ml of 


Alcohol, 
acids, etc. 


emer e ever ete lore r ess elsseves= eels 


190.9 
175.9 
149.0751 


124.4751 i. i. 


1009.1 


212.3 


253.9 i. i. 


116-718 i 


see eee 


125-6" 1. 


s. bz. 


s. al. 
s. meth. al. 
s. meth. al. 


s. al., bz., pet. 
eth. 
s. meth. al. 


8s. bz., eth., 
chl., CCh 

s. bz., eth., 
chl., CCh 

s. bz., eth., 
chl., CCl 

s. bz., eth.; i. 
liq. NHs 

8s. bz., eth., 
CCh, chl.; i. 
liq. NHs 

8. bz., eth., 
chl., CC; i. 
lig. NHs 

s. CoHsNH2, 
bz., eth. org. 
soly.; i. liq. 
NH: 

8. org. solv. 


8. org. solv. 


v. 8. bz., chl.; 
8s. pet. eth., 
al.; sl. s. 
meth. al. 


WM ey Os OP aT Oe 


8. org. solv. 


8. org. solv. 


s. pet. eth., 
CCh, chl., 
bz.; al. s. al.; 
i. liq. NHs 

s. al., glac. 
acet, a. 


POP a a (Oe 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


No. 


Name 


Formula 


Boiling 
point, °C 


Solubility in grams per 100 ml of 


Hot 
water 


Alcohol, 
acids, etc. 


150 


151 


Germanium 
Triphenylgermanium 
bromide 
Triphenylgermanium 
chloride. 
Triphenylgermanium 
fluoride 


Triphenylgermanium 
hydride 


Triphenylgermanium 
hydroxide 
Triphenylgermanium 
iodide 
Triphenylgermanium 
oxide 
Triphenylgermanium- 
sodium 
Triphenylgermanium- 
sodiumoxide 
Triphenylgermanium- 
sodiumtriammine 
Triphenyl-m-tolyl 
germanium 


Triphenyl-p-tolyl 
germanium 

Tri-o-tolylgermanium 
bromide 

Tri-m-tolylgermanium 
bromide 

Tri-p-tolylgermanium 
bromide 

Tri-o-tolylgermanium 
chloride 

Tri-m-tolylgermanium 
chloride 


Tri-p-toly germanium 
chloride 

Tri-o-tolylgermanium 
hydroxide 

Tri-m-tolylgermanium 
oxide 

Tri-p-tolylgermanium 
oxide 


Tri-m-tolyl-p-tolyl- 
germanium 
Tri-p-tolyl-o-tolyl- 
germanium 
Tri-triphenylgerma- 
nium nitride 
Tris-acetylacetone- 
germanium 
cupribromide 
Tris-acetylacetone- 
germanium 
cuprobromide 
Tris-acetylacetone- 
germanium 
cuprochloride 
Tris-acetylacetone- 
germanium 
dicuprobromide 


(CeHs)sGeBr........ 
(Cobis)sGeCl. cycads. 


(CoHs)sGeF......... 


(CeHs)sGeH........ 


(CseHs)sGeOH....... 
(CoHs)aGel......... 
{(CeHs)sGe}O....... 
Ge(CeHs)sNa....... 
Ge(CsHs)sONa...... 
Ge(CsHs)sNa.3NHs.. 


Ge(CeHs)3(CeHsC Hs) 


Ge(CeHs)3(CsHiCHa) 
(CHsCsHs)sGeBr.... 
(CHsCeHs)sGeBr.... 
(CHaCsHa)sGeBr.... 
(CHsCoHs)sGeCl.... 


(CHsCesHs)sGeCl.... 


(CHsCeH,)sGeCl.... 
(CHsCeH.)sGeOH. .. 
((CHsCeH,)sGe}20. .. 


((CHsCeHa)sGe]20... 


Ge(CsHiCHs)3(CeHiC Ha) 


Ge(CesHiCHs)s(CeHsCHs) 


{(CeHs)sGe]aN....... 


{(CsH7O2)sGe]CuBrs . 


[(CsH702)sGe]CuBre . 


((CsH702)sGe]CuCh. . 


{(CsH702)sGe]CuzBrs. 


Crystalline 

Mol. | form, color 

wt. | and index of 
refraction 

383.82|hex. col...... 

339.36|wh. cr....... 

822.91|wh. cr....... 


304.92|wh. cr. (two) 


Sp. gr. or Melting 
density point, °C 
Sees eRe 138.7 
Jb icsckeaeert 117-8 
76.6 


forms) 
B20:02|whiseorsenieects|| Paihia 134.2 
CCT EG Bor co Gollahioasoncers 157 
623'82\ col plea. ctslleetee eer 183-4 
S2G00|Ltt elec econ ee ee v. high 
242-00] why sidan nee eee high 
877.001 Vel. Slee eter d. 
895.04|wh. aniso- |............ 136.5-8.5 
tropic need. 
895:04| wh. Bld... | dae cece 123-4 
425,90|cols.oil, (luc) seme terror le teeta eter 
fluores.) 
425.90|wh. need., 78.0-.9 
anisotropic 
A25:90|COls Ors. rnlere| eaters 128-9 
TT eV a) Hite) Mie siec8) [eo tno ace Sal INGe etocam en 
381.44)sm. silky |............ 84-5 
need.; opt. 
act. 
381.44|wh. cr....... 121 
S6a:00lamor: powd, wi. fan gcea |e fra dtlen she 
707,08] Wis Obariecce-lsilcait cnr anes 125.0-.2 
707.98] wh. pr. aniso-|,........... 148-50 
tropic 
WHS Bld ioiies-il neice semen 98.5-100.5 
| 437.13 
WHE OF seyevsrersts!| cater suet orierener 164-6 
437.13 
925.74|col. need.....]...........- 163-4 
678.19 lgrabiks Claas |aeworsene ents Loo 
593.28)col. rect. pr..|............ 165-6 
GOALS TICOL. Piece. + «| aaettee ctetend 147-8 
ZIG. 7 Si COle Planets cllsctaars ccd 195d. 


C-697 


222-31 


216-221 


221-41 


.|hyd. 


s. bz., chl.; sl. 
8. lgr. 
s. bz., eth. 


v. 8. bz., eth., 
Igr., chl.; i. 
liq. NHs 

v. 8. bz., tol., 
eth., chl., 
CC; sl. s. 
liq. NHs 

s. bz., chl.; sl. 
s. lgr. 

hyd. hyd. s. bz., eth. 

s. bz., lgr., 
eth. 

y. 8. liq. NH3; 
sl. s. eth., bz. 

i. liq. NH 


v. 8. liq. NH 


s. bz., h. pet. 
eth.; i. meth. 
al, 

8. org. solv. 


eth. 


s. al., bz., pet. 
eth, 

s.h.lgr.,c.bz.; 
sl. s. eth., al., 
meth. al. 

.|s. meth. al. 


s. lgr., eth., 
bz. 
ie eat ANOMP OST ERE i. chl. 


hyd. 


s. h. acet. 
acet.; i. chl. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


_ 


_ 


11 


12 


13 


Name 


Gold 
Aminopyridinotri- 
bromogold 
a-Auromercapto- 
acetanilide 
Diethylgold bromide... 
Ethylenediaminodi- 
butylgold bromide 
Ethylenediaminodi- 
propylgold bromide 
Pyridinotribromogold. . 
Quinolinotribromogold . 


Indium 


Trimethylindium 


Iridium 
Cyclopenta- 
dienyliridium 
cyclopentadiene 


Tron 
(Acetylcyclo- 
pentadienyl) cyclo- 
pentadienyl iron 
(Monoacetyl- 
ferrocene) 
Di(4-aminobutyl)- 
cyclopentadienyl iron 
(Aminocyclopenta- 
dienyl) cyclo- 
pentadienyliron 
(Aminoferrocene) 
Mono (p-anisyliso- 
nitrile) tetra- 
carbonyliron 
Azulene-di-iron 
pentacarbonyl 
(Benzoylcyclopenta- 
dienyl) cyclopenta- 
dienyliron (Benzoyl 
ferrocene) 
(Benzylcyclopenta- 
dienyl) cyclopenta- 
dienyliron. (Phenyl- 
ferrocenylmethane) 
Benzylcyclopenta- 
dienyliron dicarbonyl 
bromide 
Bicycloheptadieneiron 
tricarbonyl. (Bicyclo- 
[2:2:1] hepta-2:5- 
dieneiron tricarbony]) 
Butadieneiron 
tricarbonyl 
(Carboxyazidecyclo- 
pentadienyl)cyclo- 
pentadienyliron 
(Carboxycyclopenta- 
dienyl) cyclopenta- 
dienyliron (Ferrocene 
monocarboxylic acid) 
(Carboxylamidecyclo- 
pentadienyl) cyclo- 
pentadienyliron 


Crystalline 
Mol. | form, color Sp. gr. or 
Les wt. | and index of density 
refraction 
H2NCsHiNAuBrs... | 530.81|/blk. pr.......|........-06- 
CsHsAuNOS........ 363.19|/gray-yel. 
powd. 
{(C2Hs)2AuBr]2...... 670.00\col. need... 6-4]... 0:0» ster. 
(CH2N H2)2Au(C4Ho)2Br COLNE J srs|listtbctsiscs ele lalers 
| 451.21 
(CH2N H2)2Au(C3H7)2Br COLSON sy, slavesai ate Deere a 
423.15 
GrsHENAUBTS. coo COLO cOlred NC&G.- eccllsetetecle + 4 - 
CoH:NBrsAu........| 565.86|deep red lust.)............ 
pr. 
In(CHs)25.85 ee 159.93]col. cr....... 1.56819 
(CsHs)Ir(CsHe)...... 323.40 | voles or: Seicrcelistedavsnratetncere 
(CsHsCOCHs) FeCsHs| 228.08/Ing. or. (red) |............ 
need, 
(CsHa(CH2)sN Ha]2Fe.| 328.28)or. cr.......-J.ccee eee eee 
(CsHsN Hz) FeCsHs...| 201.05}yel. cr.......|....-20 0008 
Fe(CO)4(NCCsHsOCHs) vel, pr, Meed,<||..26 <a «es 
301.04 
CioHsFe2(CO)s...... 379:O2 electra sroe.steis||'s au cseetetaretreee 
(CeHsCOCsHs) FeCsHs TOC) Meedes carla eacssave skort 
290.15 
(CeHsCH2CsH«) FeCsHs VOL NOD ree Aol ee ae ane owe 
276.16 
CeHsCH2CsHiFe(CO).Br TOC OF 53 fa’ sic'ecsil sferatel visor steseete 
347.00 
C;HsFe(CO)s....... 237 O2lors-redilig=. | lain esaele 


CaHeFe(CO)s 


(CsHiCONs)Fe(CsHs) 


(CsHsCOcH)FeCsHs . 


(yel. liq.) 


255.06 


230.05 


Solubility in grams per 100 ml of 


Melting Boiling 
aoe 3 
poles Darian G Cold Hot Alcohol, 
water water acids, etc. 
160d: S88 |) | cc. aceienee Be) Pelee s. chl. 
H2SSH241D © | csi cbacveniee ii) oleae i.a., alk., eth., 
bz. 
58; subl.-vac.jd..70, expl: |).'.'-)4..« - siefleeteteersenenate s. NH:OH 
1 O09 FP Tiilicvatctoiervstecawiets 8. | ieeenineeiee s. al. 
volat. 130 COMA (MMMM ITER nr aR 
150 d. [8s | ere eeien ere s. al., act. 
Ge S200 | fac cccdieure «sls» ei ecchatell Sinema s. chl. 
89.0-.8 subl. d.. | "levers s. eth. 
130-132 subl. «-——_—s nes. ob oat ole gta s. bz., acet., 
pet. eth.; sl. 
s. meth. alc.; 
alc. 
85-6 13 ey Mn PERRI oc dc sl. s. iso- 
octane; 8. 
HSO., HCl 
137-8 = faisece cate eo |/s ce serra) ene s, eth. al.; sl. 
8. n-heptane 
|| ;) nn Pere Cio s. eth., al. 
BOAO severe sores nctve.0/olf #0: eco oitntatel telat saan 8. eth., pet. 
: eth., bz., 
chl. 
WOOd, «-—araarednrce sic ee |iecs:ce:e » 0:0) te 0/etels sina eames =e tetsens 
1O8.1-108.3:) [bce ccs cove ollie oe wi on ete arena een sl. s, meth. al. 
(108-9) 
TO-4 | Nicaosnccveste| coecndes ee) saan 8. al. 
73.4 
- PPPIe] SANPTeA rr s Or SOMO) ccc so s. eth.; i. 
lgr. 
gape ebay 60.292 sence soa.0 soe 0.0 Sette #MQQ)d BESO. 
19; | Pisaccse w etaseteorece!| sve(ennid ala taal ieee sl. s. meth. al. 
ligr. 
745) OP __sfaclaapatiladac tac 5d «cere Ce s, eth. 
225=BS0 Ww | [acicgeraveltbeferdiel!e's » 3% res erates nnn sl. s. chl. 
(208.5 d.) 
(219-225) 
1GB=170 ff | vce oie u s.e |e 0:0 gel heb te I erie s. chl. 


(CsHsCON H2) FeCsHs 


229.06 


C-698 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


No. 


14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


Name 


Formula 


Tron 


Di(3-Carboxypro- 
pionyl)cyclopenta- 
dienylron 

Chloromercuriferrocene 


(p-Chlorophenyleyclo- 
pentadienyl) cyclo- 
pentadienyliron 

(Cyanocyclopenta- 
dienyl) cyclopenta- 
dienyliron, 
(Ferrocenyl cyanide) 


Di{(3-Cyanopropiony]l) - 
cyclopentadienylliron 


Cycloheptatrienyliron 
dicarbonyl 

Cyclohexadieneiron 
tricarbonyl 


Cyclooctatetraenediiron 


hexacarbonyl 


Cyclooctatetraeneiron 
tricarbonyl 


Cyclopentadienyliron 
dicarbonylbromide 
Cyclopentadienyliron 
dicarbonyliodide 
(Cyclopentenyleyclo- 
pentadienyl)cyclo- 
pentadienyliron 
(Cyclopentyleyclo- 
pentadienyl)cyclo- 
pentadienyliron 
1,1’-Di(acetylcyclo- 
pentadienyl)iron. 
(Diacety] ferrocene) 
1-1/Di(benzhydryldi- 
cyclopentadieny]l)- 
iron, (1,1/-Dibenz- 
hydrylferrocene) 
1,1’-Di(benzoyleyclo- 
pentadienyl)iron. 
(1,1’-Dibenzoyl 
ferrocene) 
1,1/-Di(benzyleyclo- 
pentadienyl)iron. 
(1,1/-Dibenzyl 
ferrocene) 
1,1/-Di(carboxycyclo- 
pentadienyl)iron 
(Ferrocene 
dicarboxylic acid) 
(1,3-Dicarboxycyclo- 
pentadienyl)iron 
(Ferrocene 1,3-di- 
carboxylic acid) 
1,1’-Di(chloromercuri)- 
ferrocene 
1,1/-Di(p-chlorophenyl- 


cyclopentadienyl)iron. 


(1,1/-Di’-p-chloro- 
phenyl ferrocene). 
Dicyclopentadienyl-di- 
iron tetracarbonyl 


[CsHiCO(CH2)2CO2H]}2Fe 


(CsHsHgCl) FeCsHs. . 


(ClCeHaCsHa) FeCsHs 


(CsHiCN)FeCsHs ... 


[CsHsCO(CH2)2CN]2Fe 


C7HsFe(CO): 


CeHsFe(CO)s 


CsHsFe2(CO)s....... 


CsHsFe(CO)s 


CsHsFeBr(CO): 


CsHsFel(CO)2 


(CsH7CsH4)FeCsHs. . 


(CsHeCsHa) FeCsHs . . 


(CsHsCOCHsa)2Fe.... 


[(CeHs)2CHCsHa)oFe . 


(CeHsCOCsHa)2Fe... 


(CeHsCH2CsHa)2Fe . . 


(CsHiCO2H)2Fe 


[CsHs(CO2H)2]FeCsHs 


(CsHsHgCl)2Fe...... 


(ClCsHiCsHa)2Fe.... 


(CsHs)2Fe2(CO)s..... 


Crystalline 
form, color 

and index of 
refraction 


Mol. 
wt. 


Sp. gr. or 
density 


386.19 


421.07 
leaf. 
296.58 


211.05 


348.19 
204.01\\yeltiliqhacces «| ocmienisertaae: 


220.01 VelsMiqzadssellenenenatdea: 


DOd OLIV O.-Ole caine sco cele te eeieenctes 


244.04|Ing. red (deep 


red) need. 


254.16!red liq....... 


270. 12|red OTN TS boreal Mtoe eee 


518.40lyelsineed..ccte|cncaee seen: 


394.26|purple need..|............ 


366.290) yels need .n..ccilaedeere aa ane 


274.06 


POM NEEM. A As, |e 'edioiolole sie aie 
274.06 


656.11\sld. yel. powd. 


AQT LB} OLe at esciererercvere 


Melting 
point, °C 


94-5(92) 
155 d. 


18-102 d. 
117-8 d. 


64-5 


16.3 frz. 


130-1 


162-3 


106.5-106.7 
(105-106) 


102 (97-8) 
(105-6) 


206-206.5 d. 


no melt up to}............ 


300 
192 


192 


Boiling 
point, °C 


eee e rene eens 


Solubility in grams per 100 ml of 


Cold 
water 


Hot 
water 


subl, <230 


Alcohol, 
acids, etc. 


s. al., HoSOa; 
sl. 8. ac. a. 


s. CH2Cly; sl.. 


8. n-heptane 


sl. s. tol., al. 
8. acet. 
v. sl. 8. com- 


mon org. 
solv.; sl. s. 


common org. 
solv. 


s. chi.; i. gr. 
i. lgr. 


sl. s. meth. al., 
bz. gasoline 


8. bz. 


s. eth., cyclo- 
hexane; sl. s. 
acet, 


s. CH2Cle 


sl.s. meth. al.; 
s. n-butanol, 


.|s. me. al., 


H2S04; sl. s. 
pet. eth. 


8. pyr. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


No. 


36 


37 


38 


39 


40 


41 


42 


43 


44 


45 


46 


47 


48 


49 


50 


51 


52 


53 


54 


55 


56 


Name 


Iron 
Diferrocenyl mercury . . 


1,1’-Di(hydroxybenzyl- 
eyclopentadienyl)- 
iron. (Ferrocenyl-bis- 
phenyl methanol) 

(Dimethylamino- 
methyleyclopenta- 
dienyl) cyclopenta- 
dienyl iron. (Di- 
methylaminomethyl- 
ferrocene). 


1,1/-Di(methylearboxy- 
cyclopentadienyl)iron 

(1,3-Diphenyleyclo- 
pentadienyl) cyclo- 
pentadienyliron. (1,3- 
Diphenylferrocene) 

1,2-Diphenyl-1,2-di- 
ferrocenylethanediol 


1,1’-Dipheny]-dicyclo- 
pentadieenyliron, 
(1,1’-Diphenyl- 
ferrocene) 


1,1’-Di(trimethylsily]) 
ferrocene 


bis-(Ethylisonitrile) tri- 
carbonyl iron 

Ferrocene. (Dicyclo- 
pentadienyliron) 

Ferrocenyl-acetic acid 


1,1’-Ferroceny]-diacetic 
acid 
8-Ferrocenyl-eth yl 
alcohol 
8-Ferrocenyl- 
propionic acid 
(Formylcyclopenta- 
dienyl) cyclopenta- 
dienyliron. 
(Ferrocene 
monoaldehyde) 
(Hydroxybenzyleyclo- 
pentadienyl)cyclo- 
pentadienyliron. 
(Phenyl-ferrocenyl 
methanol) 
(Hydroxymethyleyclo- 
pentadieny])cyclo- 
pentadienyliron. 
(Hydroxymethyl- 
ferrocene) 
p-Hydroxyphenyl- 
cyclopentadieny]l)- 
cyclopentadienyliron 
(Methylearboxycyclo- 
pentadienyl) cyclo- 
pentadienyliron - 
bis(Methylisonitrile) - 
tricarbonyliron 
Mono(ethylisonitrile)- 
tetracarbonyliron 


Formula 


(CsHsFeCsHa)2Hg.. . 


(CeHsCH(OH)CsHaheFe 


(CsHsCO2CHa)2Fe. . . 


[(CeHs)2CsHs]Fe(CsHs) 


(C(CsHsFeCsHa) (OH) 


(CeHsCsHa)2Fe 


Crystalline 
Mol. | form, color Sp. gr. or 
wt. | and index of density 
refraction 


Solubility in grams per 100 ml of 


POLOO OLSON silo eyosaie\| aracate ia wre iovetete-« 


(CoHs)]2 yel. cr 
582.31 


338.24|or.-yel.-br. 
leaf 


[(CHs)s8i CsHujeFe...} 330.40|1.5454p......[..........0. 
Fe(CO)s(CNC:2Hs)2..| 250.04}yel. pl. need..]............ 
OME CASAS hake s ann 186. 04ivelomeed.s, lessees een 
(CsHaCH2CO2H) FeCsHs Moyrel. (Gyel;) l-. ceecc su rm 


(CsHsCH2CO2H)2Fe . 


(CsHiCH2C H20H) Fe(CsHs) 
| 230.09 
[CsHsCO(CH2)2CO2.H]FeCsHs 


(CsHsiCHO)FeCsHs. . 


(CeHsCH (OH) CsHa)FeCsHs 


(CsHsiCH2OH) FeCsHs 


(HOCsHiCsHa) FeCsHs 


(CsHsCO2CHs) FeCsHs 


Fe(CO)s(CNCHza)2... 


Fe(CO)4(CNC2Hs)... 


244.08) need 


SOS TTIVOLKE uy caine 


286.11jor. cr. 
214.05|sld. red (rdsh 
br.)cr. 


VOL OL sisi: vituriteedeneneceeenee 
292.16 


yel. pl. Ing. 
216.06] need. 


er. yel. grn. 
278.14| fluorescence 


Melting Boiling 
3 pehisihe! OSS scoala ial | co Hot Alcohol, 
water water acids, etc. 
2385-6 dio te [Sikes ede ld efile elie 08 ee s. bz. sl. s 
248-9 xylene 
233-4 
yt | Sy Gn CI PI sl.s. meth. al., 
al. 
Tene Ae 91—20.45 se see bvo.5-0 fe dete rE ODE 6 
Sed, obi adhe 0 114-5 PPP ere ie a AS RSE 
1 |) ) i APT Coc s. Igr. 
[T2145 d. . |leccieres c-sce os 0-!]ls ore «010 etal ete s. eth., chl., 
dioxane,; sl. 
s. bz. 
1 <n eRe eric yori) [ccc 8. bz.; sl. s. It. 
(140—4) pet. 
16 8788000 obese 6 |e emaee enn 8s. eth. 
65.5-66 | |iscccccvcaccfeceeass ¢ 0) ant—————n 8. eth., bz., al. 
172.5-173 subl. i i 8. al., eth., 
bz., MeOH 
1BQ—2) 8% | | sielefe:’ teccthle.d Sudo letete bite aie 0} eae nn 8. eth.; i 
(125-135) pentane; sl. 
s. meth. al 
Sintered’ © |e sec's.cslels Vik))'|lelels siete +m: «'| Sateen s. chl., eth.; i. 
140-3 (d) pentane 
140-60 fin cutee a ele bp se flee «ore 0 0t5)) a 8, eth.; i. 
pentane 
166.5-167.5 |.scccseeseee|s ooo ees «0 enn s. CH2Ch; sl. 
s. meth. al 
00) i er isc s. eth., chl.; 
(130-2) sl. s. al. 
ty PCAs On) Oe s. eth.; i. pet. 
(80-80.5) eth. 
BIS eae cess sie l[le' «ieee 6 4109 fa s. chl. 
(74-6) 
165s aciste-sacclece Serullle erere ere 0 «nnn s. al. 
(()-) nn CAO IARI coc s. meth. al. 
100-130 di [ccc eevee cto] s ones tie 06) e s. al., eth., 
bz., ac. a. 
=—3, ep BaD | [on at was i, d.>)) Silvers 8. org. solv. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


No. 


57 


58 


59 


60 


61 


62 


13 


14 


_ 


to 


_ 


i} 


Name 


Tron 
(p-Nitrophenylcyclo- 
pentadienyl)cyclo- 
pentadienyliron 
(Phenylcyclopenta- 
dienyl) cyclopenta- 
dienyliron (Phenyl- 
ferrocene) 
Phenyl-diferrocenyl- 
methane 
1,3,1’,3’-Tetraphenyl- 
dicyclopentadienyl- 
iron, (1,3,1’,3/-tetra- 
phenylferrocene) 
Thiopheniron 
dicarbonyl 
Trimethylsilylferrocene 


Lanthanum 
Hexaantipyrineiodide. . 


Lead 
Hexaethyldilead 


(triethyllead) 
Tetraethyllead........ 


Tetra-iso-amyllead.... 


Tetraisobutyllead..... 
Tetraisopropyllead.... 
Tetramethyllead...... 


Tetraphenyllead 
Tetra-n-propyllead.... 


Tetravinyllead........ 
Tricyclohexyllead...... 


Triphenylbenzyllead. . . 


Triphenylethyllead... . 


Triphenylmethyllead . . 
Triphenylleadbromide . 


Lithium 
n-Butyllithium........ 


Ethyllithium.......... 


Magnesium 
Dimethylmagnesium... 


Diphenylmagnesium. . . 

Magnesiumaluminum 
ethoxide-see 

Aluminum (3) 


Crystalline 
Borunln Mol. form, color Sp. gr. or 
wt. | and index of density 
refraction 
(NO2CsHiCsHa) FeCsHs dks purple'eriil;eseance ase 
307.13 
(CeHsCsHs)FeCsHs . .| 263.14}lyel. (or.) cr. .|...........-- 
(CsHsFeCsH,4)2>CHCsHs ODS a alavetaravels sil eleceiala oie seudtcus 
460.19 
[(CeHs)2CsHs}oFe....| 490.43|flat or. pr. |.....0...... 
(deep or. 
red) 
CeHuSFe(CO)2...... 220.03|pale red cr...|............ 
[CsH4Si(CHs) s]FeCsHs Gksior:-red) | |jaacaenar aes 
258.22] liq. 1.56964 
La(COCioHi2No)6Is . .|1649.0l]yel. cr.......|....-0-0-00e 
Pba(@sHa\encye. oes 88575 | Len meer ee 1.471 
Ph (Calis) denn cere nes 323.44 \col. liq.; or. {1.6591 
flame, grn. 
marg. 
1.5195 
Pb(CsHu)s......... 491.76|col. oily liq., |np 1.2332;'5 
1.4946 
Pb[CH2CH(CHs)2]4. .| 435.66}col. lig., 1.324 
1.5042 
Pb[CH(CHa)2]4...... 379.55|col. liq., dec. |1.4504 
in air, 1.5223 
Pb (C Hs) avers sterccters 267.33}liq. 1.5120. ./1.995 
Pb(CeHs)esn sy cde 515.62|wh. need... ..|1.53020 
Po(CsHy)reee eee 379.55|col. liq., 1.44 
1.5094 
(CH2z:CH)sPb....... 315.37|np 1.5462... .|1.78827 
(OAETDH Yeng de coe ode 456.65lyelithexe pl... n-. cence 
decol. in 
light 
(CeHs)sPbCHeCeHs..| 529.64\col. pl.......|........-26- 
(CcHs)sPb(C2Hs). ...| 467.57|wh. er. nyu) {1.58854 
1.6263 (vac) 
(CeHs)sPbCH3...... 453,05| Cole Thoma) lameness 
(from bz.) 
(CeHs)sPb Bron. 518.42|\need fo .is000 s |e done earns 
MaCaHehie ec oss nes « 64.06/inflamm. liq. |0.76525 
WaCetles. cuts ood ete 36.00)hexatransp. jie. c4s-. ate 
pl. 
(CHs)2Mg(polymer?) | 54.38)wh. sol.,  |..........-. 
inflamm. in 
air 
(CoHs)2Mg......... 17 8:00 Wits OOleas sets] sere eas 


C-701 


Melting 
point, °C 


110-111 
(109-110) 


219-220 
(220-222) 


166 


subl. vac. 
80 100 
95 (in N2) 


stable to 240 


d. ca, 280 


Solubility in grams per 100 ml of 


Boiling 
7 ° 
point, °C Cold 
water 
BUF? eee eae Ben. 
G4 508 icaiateerares 
41,820 
d. Fs 


200d.; 9129 ji. 


1204; 133-8211, 


110 Te 

d. 270 Me 

L2G 8 Races 

69-70 ee ere. 

de 205-210 ea ean as 

Gs 260)5 |e rsrecrearelepaens 
mils 

d. 150 d. 

subl. 95 d. 


Hot 
water 


Alcohol, 
acids, etc. 


sl. 8. acet. 


Se seratuceae 8. org. solv. 


8. bz., pet.,al., 
eth. 


.|s. al., bz., eth 


.|8. bz., pet. 


......{8l. sl al.; eth.; 
v. 8. bz., chl. 
s. al., bz., eth. 


s. bz., eth. 


« «es mem (Oe CCDS? 8. DZ 
lgr. 


.|v. sl. 8. eth. 


seiervaranie's ye i. bz., eth. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


_ 


10 


ll 


12 


13 


14 


15 


16 


17 


- 


wn 


Joan 


Name 


Manganese 


Acetylcyclopentadienyl 
manganese 
tricarbonyl 

Acetylmanganese 
pentacarbonyl 

(Benzoyleyclopenta- 
dienyl)manganese 
tricarbonyl 

Benzoylmanganese 
pentacarbonyl 

Benzylmanganese 
pentacarbonyl 


(tert-Butylcyclopenta- 
dienyl) manganese 
tricarbonyl 


(y-Butyrocyclopenta- 
dienyl)manganese 
tricarbonyl 

(Carboxycyclopenta- 
dienyl) manganese 
tricarbonyl 

(Di-tert-butylcyclo- 
pentadienyl) 
manganese 
tricarbonyl 


(Dicyclohexyl] cyclo- 
pentadieny]l) 
manganese 
tricarbonyl 


(Formyleyclopenta- 
dienyl)manganese 
tricarbonyl 


(Hexyleyclopenta- 
dienyl)manganese 
tricarbonyl 


(Methyleyclopenta- 
dienyl) manganese 
(benzene) 

Methylmanganese 
pentacarbonyl 

Phenylmanganese 
pentacarbonyl 


(Tri-tert-butylcyclo- 
pentadienyl) 
manganese 
tricarbonyl 


(6-Valerocyclopenta- 
dienyl)manganese 
tricarbonyl 


Mercury 


Aminophenylmercurie 
acetate(p) 


Biphenylmercury...... 
n-Butylmercuric 
chloride 
Chloromercuriphenol(o) 
Di-n-amylmercury..... 
Di-(dl)-amylmercury... 
Dibenzylmercury 


Formula 


Mol. 


Crystalline 
form, color 

and index of 
refraction 


Sp. gr. or 
density 


CHsCOCsHsMn(CO)s 


CH:COMn(CO)s.... 


CsHsCOCsHsMn(CO)s 


CeHsCOMn(CO)..... 


CsHsCH2Mn(CO).... 


CaHoCsHiMn(CO)s. . 


246.10 


238.04 


308.17 


300.11 


286.12 


260.17 


[CsHa(CH2)sCO2H]Mn(CO)3 


(CsH4CO2H) Mn(CO)s 


(C4Ho)2CsHsMn(CO)s 


(CeHu1)2CsHsMn(CO), 


(CsHsCHO)Mn(CO)s 


CeHisCsH4Mn(CO)s . 


CHsCsHiMnCeHe.... 


CHsMn(CO)s....... 


CeHsMn(CO)s 


290.16 


248.08 


316.28 


368.36 


232.08 


288.23 


212.18 


210.03 


272.10 


[CsHa(CH2)sCO2H]Mn(CO)3 


CeHa(N H2) HegO2C2Hs 


He(CeHsCoHa)e...... 
Cibo Clima nie 
CseH,OHHgCl....... 
Hg(CsHi1)2 
eg (Og Hist) senor cet 
He (CrBa)ess sic ase nc 


304.18 


351.76 


507.00 
293.16 


329.15 


342,.88)1. 
342.88)1. 


382.86 


BEB GOOn ordered oo 


WEL. Oka siays. ar avs:| piesa ae Me 


1.58045...... 


red oil. 


TBOBGp sonic coe 


PONY. .5.6,5,0.0:3]| eee one 


CO). GF ssiacs-c al deterto ocho das 


PWR NOL: 325-23. eae tee 


(CiHo)aCsH2Mn(CO)s| 372.39]1.5326n......|......0.00- 


VOL SOL a discover ER 


GOLDY s state tees <i nove eeateones 


smi; acales.:...||..%.fhee eee 
Wins Needs: «,<s!|to sis seherhimerots 


long brittle 
col. need. 


C-702 


Solubility in grams per 100 ml of 
Melting Boiling 
Lag PRAM I Bess NGS ITE Hot Alcohol, 
water water acids, etc. 
41B-4A2.5 Plone be rw Oe Ok de ee s. pet. eth 
(39.5-40.0) 
bie oe i en POM iy MMOs (oink. oo | 0 l= notte iad 
T3.5-74.5 | vaveiveenthec|eoans« c.00tl eee s. bz., hexane; 
i. pet. eth. 
C55 nn RAMAN Merino ocococrne joo. oe oho vent 
B7.B-BB.5 | vveie vise oe t-aveie|lecene avcie dvie |latele etetenetanam tattanettett iletstie let 
suahcnaneelanahat ale 15028-29 sais ela Schad) o:0:flave tote halle Raelet Maen a aN eT pape 
BBR—B ue ene ba accatetates.n 0 04] icuk-s oe rer s. bz., eth., al. 
V9B—60 os ecetelecoseenesoi oi] s crace ern ert eee s. al.; sl. s. bz. 
70-1 164-890 |, oes dw |levwiy oreiersllehse Reine aE « 
phoneme kabedccasewsnete 149-1522 RE ne yo a 
Fee he OA Eo Th 1050.15 saa acs 0:4 0:6 | ever alg ae SEO an ORE 
aka Hane ovevers 110-1142 ass wo-cn colleen el ateetel eneuen 
1 Dts. Sn aia asi heii OG oc Occ ye ut acto 
eT rE rots lS 
|) an SCP renee ar 
F sphipatab Oat anes <2 160—33.5 asa Sleutles4 « «| Siesoueh uate poses anaes 
TIA sake ads Os 69-71 ss diele-e' evel oral efoto ES 
167 sila i s. dil. a.; sl. 8. 
cebl., al.; i. 
eth. 
ZTOO MO Ieseesraccant difficultly |soluble in |common solv. 
TSO org elles xc. eergenenon 14 X 1074,/3.3 X 1074,|0.518 al.; 5.618 
18% 100° CHCls 
152.59  — Wissinewavee sae + [ore em ede s. NaOH 
Hit ican cere 1330 FRPP A ne 
rabucitt iS ORO ROR 931 RP 
AR dis ecoua taal eee marta uaifteas deceit | een s. al., eth., 
chl., C82, ac. 
a., bz. eth. 
acet.; sl. s. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


No. 


oo 


10 
11 
12 


13 
14 


15 


16 


17 


18 


19 


20 


21 


22 


23 


24 


25 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


38 


39 


Crystalline 
form, color Sp. gr. or Melting 
and index of density point, °C 
refraction 
Mel atby a selPeywHe = llbgornccawens 
col. liq. of Migs) 2:444 9 Ae Pcevacranie 
hazel odor 
1.5399 
149073 aeechiee A.536L WP Wireryamenecntees 
1.4089). eee U6397 99 |iesteriecemun uae 
col. liq., 1.83515; volat. 100 
1.4965 1.7678 
M5263 neces D002 en a he cine tre 
longscol:need|i.ace cee 165 
lust, need sca liecckestoeis.ce 169 
col, liq.; sweet|3.069.9 9 |iewenh oetens 
odor, 1.5327 
wh. rhomb.. ./1.929 188 (243) 
cryst. from b.|2cn sens 247-8 
wh. glassy 2.318 121.8, subl. 
need. 
cols mobile!) | |2.0208 ew aleeicp iin = 
liq., 1.5170 
Why tabl,on te loenper tre | LUT. 
Color, ltayel.)|taeeders crete LOS 
need. 
Needs. accdoas (ester sia vars 238 
yelshi-wh. | |iecseaeis ss exp. 230 
powd. 
silv. irid. leaf.|3.482 193 
siivsiirid, leaf.| cic te sexe 37 
ersefromy) | eictevetei evs) creelse 186 
EtOH 
NOSES irs stescaas 76-7 
Vvelshumeed... cassie sete (Loo d 
wh. cr., disg. |4.063 170 
odor 
cols pearly) |peeeiieeenia: 143 
leaf. 
fine meed.o.|nitecineree | Lod 
pill quiad.: © 5 |itcrreta crepes 188-9 
tabl. 
rhombssms elias 149 
wh. lust. pr. 
rhomb- wh. incense ees 276 
lust. tabl. 
wh. satiny .|251 
leaf. 
rhomb. long .|204 
pr. 
Thompysatiny|e.egen se 266 
tabl. 
rhomb. tabl..|............|176-86 


Name Formula Mol. 
wt. 
Mercury 

Di-n-butylmercury. ...|Hg(CsHo)2.......... 314.82 

Diethylmercury....... Bt (CHEAP adonnoud: 258.71 

Diferrocenylmercury- 
see Iron (36) 

Di-n-hexylmercury.. ..|Hg(CsHis)2......... 370.94 

Diisoamylmercury..... ig (Geb) seers 342.89 

Diisobutylmercury....|/Hg(CsHo)o.......... 314.82 

Diisopropylmercury. . .|Hg(CsH7)2.......... 286.78 

Dimethylaminophenyl- |CsHsN(CHs)2HgO2CoHs | 
mercuric acetate(p) 379.82 

Dimethylaniline- Hg[CeHsN(CHs)2]2...| 440.95 
mercury (p) 

Dimethylmercury..... Ec (G3) see eet 230.66 

Dinaphthylmercury(a@).|Hg(CioH7)2......... 454,92 

Dinaphthylmercury (8) .|Hg(CioH7)2......... 454.92 

Diphenylmercury...... Hie(@ebls) sunnier 354.81 

Dipropylmercury......|/Hg(CsH7)o.......... 286.78 

Ditolylmercury(o)..... Hg(C7H7)2.......... 382.86 

Ditolylmercury(m)....|/Hg(C7H7)2.......... 382.86 

Ditolylmercury(p)..... Eig (Gy Hl) senses 382.86 

Ethane hexamercarbide|C2HgsO2(OH)2...... 1293.58 

Ethylmercuric chloride.|C:HsHgCl.......... 265.10 

Ethylmercuric C;:H4HgOH........-| 245.65 
hydroxide 

Ethylmercuric iodide ..|C2HsHglI........... 356.56 

Mercury ethyl- Hg(SC2Hs)2.........] 322.85 
mercaptide(ic) 

Mercuryphenyl- Hg(SCeHs)2.........} 418.93 
mercaptide(ic) 

Methylmercuric CEs eClee peers 251.09 
chloride 

Methylmercuric iodide. |CHsHgl............] 342.53 

Naphthylmercuric CiH7HgO2C2Hs..... 386.81 
acetate(a) 

Naphthylmercuric CwHrHaCl «2.13520 363.22 
chloride(a) 

Phenylmercuric acetate |CsHsHgO2C2Hs......| 336.75 

Phenylmercuric CeHsHgBr....... 357.61 
bromide 

Phenylmercuric CeHsHeCl.ornwtar 313.15 
chloride 

Phenylmercuric CeHsHgCN......... 303.73 
cyanide 

Phenylmercuric iodide .|CeHsHgI........... 404.60 

Phenylmercuric nitrate |CseHsHgNOs........ 339.70 


Boiling 
point, °C 


12510 
205-7; 861° 


249 


204s 
>306 d. 


189-91; 731 


21914 


subl. 40 


d. 
d. 


volat. 100 


Solubility in grams per 100 ml of 


Cold 
water 


Hot 
water 


Alcohol, 
acids, etc. 


le v. 8. eth.; sl. s. 
al, 


dil. a. 

s. chl.; sl. s. 
al., eth., dil. 
HCl 

.|s. al., eth. 


s. h. CS, chl.; 
sl. s. bz., eth. 
v. sl. s. h. bz 

Pte at (BLS. fle bE, 

re s. chl., CS:, 

bz.; sl. 8. 

eth., h. al. 

.|v. 8. eth.;s. al. 


sl. s. 


s. h. bz. 

.|s. bz., chl., 
acet., eth. 
acet. 

casio nee Biebbzyichl., 
C82; sl. s. c. 
al. 


8s. bz., pyr. 


v.s. meth. al.; 
s. eth., al. 

i. s. al., ac. a., 
bz., CSe, fats; 
sl. s. eth. 

1 sl. s. bz., al. 


s. glac. ac. a. 
ac.a., bz., al. 
i. s.al., bz., pyr. 


sl.s.h. al., bz., 


pyr., eth. 
s. h. al., bz. 


.|s. chl., CS2; sl. 
s. al., eth., 
bz. 

s. h. al., bz. 


sl. s. 


C-703 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


41 


42 


=} 


i 


i 


Name 


Formula 


Mol. 


Crystalline 
form, color 

and index of 
refraction 


Sp. gr. or 
density 


Melting 
point, °C 


Boiling 


7 °, 
point, °C Cold 


water 


Mercury 
Phenylmercuric nitrate, 
basic 
Tolylmercuric 
bromide(p) 
Tolylmercuric 
chloride(p) 


Molybdenum 
Benzenemolybdenum 
tricarbonyl 
Bicycloheptadiene- 
molybdenum tetra- 
carbonyl 
Cycloheptatriene- 
molybdenum tri- 
carbonyl 
bis-Cyclopentadienyl- 
bimolybdenum 
pentacarbonyl 
(bis-Cyclopentadienyl- 


p-pentacarbon 
monoxide 
bimolybdenum I) 
Mesitylenemolybdenum 
tricarbonyl 
Tropeniummolybdenum 
tricarbonyl 
fluoroborate 


Neodymium 
Neodymium hexaanti- 
pyrine iodide 


Nickel 
Dicyclopentadienyl- 
nickel 
bis(Cyclopentadienyl- 
nickel carbonyl) 


Cyclopentadienylnickel 
carbonyl iodide 

Dicyclopentadiene- 
nickel 


Niobium 
bis-Cyclopentadieny]ni- 
obium monohydroxy- 
dibromide 
bis-Cyclopentadienylni- 
obium tribromide 


Palladium 
Cycloocta-1,5-dienedi- 
bromopalladium 
Cycloocta-1,5-dienedi- 
chloropalladium 


Cyclohexenepalladous 
chloride 


Dicyclopentadienedi- 
chloropalladium 


CesHsHgOH.CsHsHgNOs 
(O48 (050-433 oq eon an 


Cr Bye Clirenwianres 


CeHeMo(CO)s 


C7HsMo(CO)s....... 


C7HsMo(CO)s....... 


(CsHs)2Mo2(CO)s.... 


(CHs)sCsHsMo(CO)s. 


C;H7Mo(CO):BFs. . . 


(CsHic)sNicneme eee 


(CsHsNiCO)e....... 


CsHsNi(CO)I....... 


(CsHe)sNin.. sas cen 


(CsHs)2Nb(OH)Brz. . 


(CsHs)2NbBrs....... 


CabieRd Breit 2.. = «ute 


CsHiPd@loee nance 


(CeHioPdCls)2....... 


(CsHe)2PdCle. . 


327.19 


258.09 


300.12 


272.11 


462.12 


300.17 


357.91 


(Nd(COCiHi2N2)eI3]. |1654.34 


188.90 


303.63 


278.72 


190,92 


399.92 


462.82 


374.40 


285.49 


wh.-grayish 


634.41] powd. 
371.63 


thin lust. gray 
sc. 

rhomb. silky 
tabl. 


yel. monocl. . 


purp.-red.... 


It. or. need... 


drk. grn. cr. 


purple red. .. 


reddsh. br. cr. 


or.-red, need. 


pa. or. need.. 


idl ton 0) Couerneee Roa at neo 


OWLS sss ois aioe |lccioaes a orcas + 


ONTO Dla. len appraise e 


VOle hustle oo aeons pokes 


TOBE CY... ees elec e ete eee ens 


d. 178-184 


228 


233 


120-5 d. 


76-7 


100.5-101.5 


215-7 d. 


130-40 d. 


>270 


270-2 


20 d. 


41-42 
cl. tube 


90 subl. 


130 subl. 


Solubility in grams per 100 ml of 


Hot 
water 


Alcohol, 
acids, etc. 


Sevancrae Opal BEL ss LY Cs 


s. chl., al., bz.; 
i. c. CSe 

i. sl.s.h.al.,bz, 

chl., acet., 

pyr.; i. eth. 


bz. 


s, chl., al.; i. 


s. bz.; 


s. h. glac. ac. 


No. 


5 


11 


12 


13 


1 


2 


3 


12 


13 


14 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Name 


Palladium 
bis(Dicyclopentadiene- 
methoxide) dichlorodi- 
palladium 
bis(Dicyclopentadiene- 
isopropoxide) di- 
chlorodipalladium 


bis(Dicyclopentadiene- 
n-propoxide) di- 
chlorodipalladium 


Di(8-methoxycyclooct- 
4-enyl)dibromo- 
palladium 

Di(8-methoxycyclooct- 
4-enyl)dichloro- 
palladium 

Ethylenepalladous 
chloride 

1,5-Hexadienedichloro- 
palladium. (Biallyl- 
dichloropalladium) 

Styrenepalladous 
chloride 


Trimethylethylene- 
palladous chloride 


Platinum 


Bromochlorothylene 
amine platinum 

cis-2-Buteneplatinous 
chloride 

trans-2-Buteneplatinous 
chloride 

Cyclohexenedibromo- 
platinum (Cyclo- 
hexene-platinous 
bromide) 


Cyclohexenedichloro- 
platinum (Cyclo- 
hexeneplatinous 
chloride) 

Cycloocta-1,5-dienedi- 
chloroplatinum 

Cycloocta-1,5-dienedi- 
iodoplatinum 

Cyclooctatetraene- 
dichloroplatinum 

Cyclooctatetraenediido- 
platinum 


Cycloocta-1,5-dienedi- 
bromoplatinum 

Cyclopropaneplatinous 
chloride 


Diallyletherdichloro- 
platinum 

trans-Dichloroethylene- 
dichloroplatinum 
(trans-Dichloroethyl- 
eneplatinous chloride) 


Dicyclopentadienedi- 
bromoplatinum 


Crystalline Solubility in grams per 100 ml of 
Mormuly aie ae Lene zi is or yer: bis 
. | and in ex oO ensity point, point, °C Cold Hot Alcohol 
refraction A 
water water acids, etc. 
Cx2H302Pd2Ch...... 610,19] yels plescisv)-\|neyaersraseraet: 166-70 d. .|d. . |i, meth, al.; s. 
boil. chl.; sl. 
s. c. chl., bz. 
CosHss02Pd2Ch...... 666:30|vel. plete. vinaaaneeeene. LOO=6Ol Gs Alien i. .{i, meth. al.; 8. 
boil. chl.; sl. 
s. cold chl.; 
bz. 
CosHsgO2Pd2Cle...... 666.30|yelsplinnete ete raisers 150-56 d. alts . |i. meth. al.; s. 
boil chl.; sl. 
s. cold chl.; 
bz. 
(CgHiz0Me)2Pd2Brz..} 651.06|pa. yel. cr....|............ 12O=S5! dei aeam |Lxaen stan tacte ler eae eee ne lacie ne ll atom teniete ore 
(CsHi20Me)2Pd2Cle. .| 562.14|pa. yel. or....]............ TELUS bie Be) I aati acon ete een andl Seek one sl. s, meth. al., 
CibsPdiClaneee es 410,72|lts canary, Vel. eaeneetaene [ein a sre cielstersrs Maree tical lenamuctans Acmal ie creer mime s. xylene; i. 
need. pet. eth. 
CeHiPdCh......... 259:46ibrnsh.; vel. or: |. sponta ciiateieis ieee Alice cero clcereis cove lloteseusceks Bess .|sl. 8. bz.;i. pet. 
eth. 
CisHiePd2Chk........ HO2.92|lte reds br. + *)|Ss ce eeee ren een teeter it | teen meer a were ge .|sl. 8. bz.; i. 
need. common org. 
solv. 
Crs bd Cleaeeeaniee 247.45|red. pr....... Sasi C0700. 8. with d {Bs Dose ts 
isopentane, 
gasoline 
C2HaPtNHsBrCl....| 355.55/pa. ern. pr...|............ d. 163 sl. 8 .{i. c. HCl 
(CaHsPtCh)2........ G4AL OT tench tele coteitate ss | eNe ee Sieeat reas G5 7D Bm | eter linn ttce | erapesrot tourer s. liq. butene 
(CiHsPtCh)e........ 644.21 |pink)or.. 65]. eee scene WLO-VUS Oy Uilbecciere eererecusias|histerorstate te [helelslate se ahayets s. liq. butene 
(d. 125-135) 
(CeHioPtBre)2....... 874.11|lng.slend, or|l#s-see nee. TO cals || LAR thats mat | ka « Sa eel tn s. chl.; v. sl. 8 
need. bz., ala 
eth. ac. a 
(CeHioPtCle)2....... 696.20ilngasl. Ore doeeee ener PAB a Re cscs. coarcocclin eaauaie bts’ ell ereze'etm a suave. v. 8. al., acet.; 
need. s. chl., eth.; 
sl. 8. bz.i. ac. 
a. 
CsHuPtCh......... S74. Siwhwneedsn.t.ci| han aac te ame 2 CORMAN |Prsttetseererecsts re (oretererticnecstsl tere ererere can sun s. boil. chl., ac. 
a., CH2Ch 
CsHuPtls.......... 557.08)or.-yel. need. |............ Ae2Zb0" = pede aatericlretslelllomasinelamuwe In s-cerres ne 8. boil, CH2Cle 
CebisPiGl sea. saeisrss STOMP OLstemterctsievevo-cielite crater scebehatecalllYavaterncaversy shascralliecs clicks evaietetaicr =| lxaberaae an wl llormcte none ughueur 8. org. solv. 
CsHePileincc onc aet 553.05|or.-red. cr. (earns; black |e riccryatatcarsrellrmususraeierarel tevatere shes cys, 8. boil. chl. 
powd., (no change 
in cr. form) 
CsHuPtBre......... 463,00 Dacrycly needa sneer mee ea, 200m EILer ee oar. lem amen: ails, cout tracer s. h. ch., ac 
ac. CH2Chk 
Ci Heb tCls gene: 30808 bre powas.c.silednmerie ss |ds 100! set lentee si cites v. sl. 8 .|s. LON HCl, 
al.;sl.s. eth., 
acet., chl., 
CCh 
CeHwOPtCle........ SGA. A llovlvera. a rcrveen ener oe rehetcrate 180d Alte i. s. h. chl. 
(C2H2ChPtCh]2...... OE RS Ore Clase va actellts seeds halchcidhee P55—GOe oo Blnccteccss cietcre-a| lara aroletotere clic cistoyerarete. ¢ s. acet., chl., 
bz., nitrobz. 
Gro Pt Brak cteceres | 487d Yokes D Pe aseve aisltecererag tnveeres scare di. 200-2255 Fiie-csieernetssie a1 ie eres (Seutis Clas te 


eth. 


C-705 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


No. 


26 


27 


28 


29 


30 


31 


32 


33 


34 


35 


36 


37 


Solubility in grams per 100 ml of 


Crystalline 
Mol. | form, color Sp. gr. or Melting Boiling 
eg Formas wt. | and index of density point, °C point, °C Cold 
refraction 
water 
Platinum 

Dicyclopentadienedi- |(CsHs)2PtClh........ SOS. 2ulsmaivorye  \llysenes cc cnr 2TB=220 dis. Pl lerecis bse: sy. oll oem 
chloroplatinum need. 

Dicyclopentadienedi- |(CsHe)2PtIz......... BS Le Usd Me cher iat It syavexeigesaise 9 (eho 209-211 d. itis 
iodoplatinum 

Dicyclopentadiene- CyBwOPtCls, wm BOS TS Wie Ofss cece s «| aciurd mieeiesesorsis fae eieitocetotshne Sle eeetaeu Merete nfl tereroraenebaee 
methoxy chloro- 
platinum 

Dimethylplatinum (CHs)2PtIz......... AT Si97 | DUlc eater ove rvs cove lie sahsecavwis%s orpstel| tara eiate vteon share oe 
diiodide 

Dipentenedichloro- (CioHiePtCh]e....... 804.4 7\patyel. DIAxs ile de sbes «010-10 T61S27 i lsreierare: do eset 4 che eee 
platinum (Dipentene- pr. 
platinous chloride) 

8-Dipenteneplatinous |CiHisPtI2.......... GS5.14 lrediari.ceccae levees «ae vren|LO2—21d.,  Ubsacan chevetenchevellareletanae eens 
iodide 

Dipyridinecyclopropane-|CisHisN2ClePt...... . BGGcZ8 estat cpa ciene Saieie steyerrens d. >100 fi. 
dichloroplatinum 

Dipyridinotrimethyl- |CisHisN2Ptl........ 625.80|paayvelaicrs. ocillcomskleet sete 16S: thee aye | illvscentcnens sl. s 
iodoplatinum 

Dipyridinotrimethyl- |(CHs)sPt(Py)aI.....| 525.31|col. pr.......|........0--- 168.) = Whss.craredninereaiat lle aren ere 
platinic iodide 

Ethyl(trimethyl- CeHoOsPt(CHa)s.... . 369.33|wh. hex. pl...|............/200 d. alk 
platinic) acetoacetate 

Ethylenedichloro- (CsHuPtClsjesi nace 588.10]or. tabl...... . |170-180 sl. s 
platinum (Ethylene- d. 160-165 
platinous chloride) 

1,5-Hexadienedichloro- |CsHioPtCh......... 348.15)or.-pa. yel. ..|...........- 172-8 Us dear eeeee nl. 
platinum (Biallyldi- 
chloroplatinum) 

1,5-Hexadienediiodo- {CeHwPtIe.......... H3TOG\or. TEd-Clsic.« sl. wets terest ley eee blac sober eee i. 
platinum (Biallyldi- 
iodoplatinum) 

Hexamethyldiplatinum |(CHs)sPte.......... ARO.30 col. Chasktads ol GaschoRe ee: d. =k 

Isobutylenedichloro- (CsHsPtCh]2........ 644.21 or, rhomb. pl.|...<. .« mess 144=5, , peu Hk scorn sytem re 
platinum (Isobutyl- 
eneplatinous 
chloride) 

8-Methoxycyclooct-4- | (CsH120CHs) (CHsCeHiN Hz) PtCl At40=2) T-ceil Genet 
enyl p-toluidine- 476.92|wh. need. 
chloroplatinum) 

Methoxydicyclopenta- |CisHuONPtCl...... 600,03| why needso.c-\0- 5 72 o ohase 1605270. ep ile ecosocee deeper tee os 
diene-p-toluidine- 
chloroplatinum 

Methylplatinum CHsPtisneae cn $44 565) DIS. OF. s75:5.isps\| ssa: acorhrhsa sparya a ata ebars pean 4 | ete een eee sl. s 
pentaiodide 

Methylplatinum CHsPtinae caer La OT) | 0 Ve) rte (PRR ceca | is SOIR (ace inron 2.chll|p ene 20° 
triiodide 

Tetramethyl platinum .|(CHa)Pt........... 255.23|lg. col. hex...|........+.« d. ie 

Sesquimethylene- CuHeNelsPt:....... 914-50 \ colors. «cia || +1 tyra eages Ht 260s tian Eline ones 8. 
diaminotrimethyl- 
platiniciodide 

p-Toluidineethylene- | (C2H4)(CHsCsHiNH2)PtChe_ fem. yel. cr. .|............|d. 125-135 f........00. ie 
dichloroplatinum 401.20 

Trimethylplatinicmono-|(CHs)3Pt(NH2CH:CH»N H2)I 


ethylenediamine- 
iodide 


427.19 


C-706 


Hot 
water 


Alcohol, 
acids, etc. 


wa Sephailenaeuaart i. al.; s. h. chl. 


aon sore i. eth.; s. chl. 


i, i. eth.; et. ac. 
acet. 

v. 8. chl.; s. 
acet.; i. eth., 
al., ac. a., bz. 

siete oe eee i. chl.; s. acet. 


d. s. warm 10N 
HCl 
sl.s. al.;s. bz., 


chl., acet., h. 


+ sake eae 8s. org. solv. 
v. 8. acet., al., 
eth.; s. bz., 

chl, sl. s. 
NaCl soln. 
s. chl.; v. sl. s. 
eth.; sl. s. bz. 


i. v.s. bz., acet.; 
eth., sl. s. c. 
pet. eth. 

y.s.,chl.,eth., 
bz., al. acet., 
NaCl soln.; 
sl. s. ac. a.; i. 
pet. eth. 

s. bz., meth. 
al., nitrobz.; 
i. gr. 

age 5,1 Veo Seateenl. = Bi 
bz., meth. 
al., acet. 
eth.; i. 
nitrobz. 

sl. s. acet., et. 
ac., 8. eth. 

i. s. HCl 


re v. 8. bz., acet., 
eth., pet. eth. 


v.8. bz., acet., 
meth. al., 
eth., chl.; sl. 
s. cyclo- 
hexane; i. It. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


No. 


43 


44 


45 


46 


to 


non = 


Solubility in grams per 100 ml of 


C-707 


Crystalline 
Name Borerale Mol. form, color | Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C 
A Cold Hot 
refraction 
water water 
Platinum 
Trimethy]platinum CisHisO2Pt......... 401.37 |Ingsawhi pris. Meare rece ol tepmteaiacac on actin cesar ciesteeetoee |lcneneemeee 
benzoylacetone 
Trimethylplatinum (GBs) sPtC ieee PHAN GY Ih JU URC) Srteaenatrd Bane, ok a Grae lavas 2 aie 1 Ry ae sealer Gio Oeesl boom bam on 
chloride 
Trimethylplatinum CryAnOsPt(CHs)sn0e | (367.50) Wie ced, me yall eee tema Coc 1 OU) enn (oye Lin Eiseee cores 
dipropionyl methane 
Trimethylplatinum CsHoPtl-.... 222 | o07.09| cr. vel. powd:ln eae eee d. ca 250 al bes i. 
iodide 
Trimethylpyridino- [(@Ha)sRt(CeHeN) Tes 892:401 7 eer eee ee Gee LOO Me Ml cteteiceve catered liners cea oreo te taee 
platinum iodide 
Pinenedichloroplatinum|(CioHisPtCh]2....... 804.48 pristine ae ae LESRLA TOE [i heist ae Ee le al ee ete 
(Pineneplatinous 
chloride) 
Stilbenedichloro- (CuHwPtCh}e....... 892.50|sm. hex. or. |............ Ae) El | ase ecio catean | er caper: oa nee Ooms 
platinum (Stilbene- pr. 
platinous chloride) 
Styrenedichloro- [CsHsPtCh]2........ 704230) Ors hex Drate|heeye sie eee 169-171 alte 
platinum (Styrene- 
platinous chloride) 
Styrenedibromo- (CsHsPtBrojo........ 918.12|pink hex, Drrdlhe pias eee LOS—4 ESE | lincnca tot illaaikorit.. aleeeltewene ac 
platinum (Styrene- 
platinous bromide) 
Potassium 
Potassium saccharate, |KHCsHsOs......... 248,23\thomb. need alten eerste ctr alee tas ainarelee TE1SSEEe Weonctr cars 
acid(d) 
Potassium-m- KOCcHiNO>2.2H20 ..| 213.23/flat or. need. .|1.69120 —2H:20, 130 |d. 16:31 8 Wilco 
nitrophenoxide 
Potassium-p- KOCesHsNO>2.2H20 . .| 213.23)yel. leaf...... 1.65220 —2H:0, 130 |d. Gd NIGAS omen 
nitrophenoxide 
Rhenium 
Bis-2:2’-dipyridyl (CioHsN2)2ReCle.... . PASS LPBs BVe CLs (oys'e)| vernal ye wie tasas|| MMe eee ws sl. 8 
rhenichloride 
Dipyridy]l per- (GsH4N) 2H ReOd 3.:.:.)| 407239) cols needs... i) osc.cbs ccc cccavcye |e » cleo ve ee PRP | bSenceAbollécnaseodec 
thenate(2:2’) 
Dipyridyl rheni- (CsHaN)2ReCle...... B55 12 Vel- Mee «. <ccrell syratetenere re terete abe aetna B18, Ue ilastgeanenies tenes cee 
chloride(2:2’) 
Trimethylrhenium..... Re(CHs)sneee eae Heol. a COloilly. ctcelliowde aera 60 shai Olea ete a ALE heat eallle sisters caxtee 
Tripyridyl rheni- (CsEUN) aE ReClere sy.) 634.21| pas 20. Crt.ls|orchilactes coelleee eine a eee = {lana SUES AN dt: A]. eee 
chloride(2:2’:2’’) 
Rubidium 
Monorubidium Rbk Cancrmccntont 110:50} col. or., very: |X... cease oe GHSOO. | PM Renateece tered ctanire siagi||seierin stent 
acetylide hyer. 
Silicon 
Aminotrisilane........ (HSSi)INacrccrnccast LO7.B4i lide ti. oe sa 0.895 ~106 — 105.6 52 TEL BI igtattecote cise tc 
Benzyltriethoxysilane. . | CsHsCH2Si(OC:Hs)s .| 254.39|liq.......... aati bord ee abe 253 i i. 
Butyltrifluorosilane. ... |CuHsSiFs........... 142.21|col. lia....... 1.0067 —96.6 52.4 Daal noah ae 
Carboxyethyl- (CHs)28iCH2»CH:COOH MDs 421 Osis oral isierotaurvarsisieysis pPe | Oe Pasrdecrcetod honcrts arc OGocn tras 
dimethylsilane 131.23 
Chloromethylsilicane . .|SiH2CICHs......... S0.60) Mosc ciheaeisee & 0.935789 — 134.1 TA ioe ttc aniwcl| eeteanee ere 
Chlorotri- CISi(NCO)s........ ABO BolacliGe Ay we T.d27 8 leslie Bards tse ae tae ocala aig: 
isocyanatesilane 1.4507 


Alcohol, 
acids, etc. 


v. sl. s. lgr.; v. 
s. meth. al. 

sl. s. c. pet. 
eth.; s. h. 
pet. eth. 

8. org. solv. 


sl. s. al. eth. 
acet., bz., 8. 


v. 8. chl.; s. 
bz., acet.; sl. 
s. eth., et. 
ac., ac. a. 

w. 8. chl., 
acet., 
nitrobz.; v. 
sl. s. bz., al.; 
i. ac. a. 


.|s. chl., eth., 


acet.; v. sl. s. 
ac. a., 
NaCl soln.; 
sl. s. bz. 

s. chl.; sl. s., 
bz., acet.; i. 
eth., al., ac. 


s. NHs3; i. eth. 


s. eth. 


s. al., acet., 
eth. 


No. 


7 


26 


27 


28 


29 


30 


31 


32 


33 


34 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Name 


Silicon 


Di-p-aminoazobenzene 
fluosilicate 


Di-p-aminobenzoic acid 
fluosilicate 

Dianiline fluosilicate. .. 

Di-p-biphenylyl 
diphenylsilane 


Dichloromethylsilicane. 
Didiphenylamine 
fluosilicate 


Diethoxydibutoxysilane 


Diethylaniline 
fluosilicate 


Diethyldichlorosilane . . 


Diethylsilanediol...... 


Dimethyoxdichloro- 
silane 

Dimethylaniline 
fluosilicate 


Dimethyldi(8-chloro- 
ethoxy)silane 


Dimethylfluoro- 
chlorosilane 


Dimethylsilicane...... 
Di-a-naphthylamine 
fluosilicate 
Di-8-naphthylamine 
fluosilicate 


Di-m-nitraniline 
fluosilicate 


Dinitrosodiphenylamine 


Diphenylarsino- 
phenylene 
triethylsilane 


Diphenyldichloro- 
phenoxysilane 


Di-o-toluidine 
fluosilicate 
Di-m-toluidine 
fluosilicate 
Di-p-toluidine 
fluosilicate 


Docosamethyl- 
decasiloxane 


Dodecamethyleyclo- 
hexasiloxane 


Dodecamethylpenta- 
siloxane 7 


Eicosamethyl- 
nonasiloxane 


Mol. 
wt. 


(NH2CeHaN2CeHs)2. HoSiF's 


538.57 


(CeHsN He)2. H2SiFs. . 
(CeHs)28i(CeHsCeHs)2 


((CeHs)2NH]2H2SiF . 


(C2Hs0) 28i(CsH0)> . 


(CeHsN HC2Hs)2H Sik s 


(C2Hs)2S8i(OH)2 


(CHs)28i(OC2HsCl)2 « 


(CioH7N Ho)2. H2SiF s . 


(CioH7N H2)2HoSiF 6. . 


(CeHs)28i(OCsHsCl)2. 


(NH2CsHsCOOH):. H2SiF's 


418.37 
330.33 
488.71 


115.02 


(CeHsN HCHs)2H2SiF's| 358.38 


112.61 


430.47 


(CeHsN H2NO2)2. H2SiF s 

| 420.50 
{(CeHs)2N = NO]:.HoSiFs 
540.54 


(C2Hs)38iCeHsAs(CeHs)2 


420.51 


437.40 


(CeHsN H2CHs)2. H2SiF's 
| 358.41 
(CeHaN H2C Ha). HoSiF's 
| 358.41 
(CeHaN HoCHa)2. HoSiF's 
358.41 


755.63 


482.55 


264.45 


386.46 


157.13 


120.23 
161.07 


217.17 


60.17 
430.47 


Crystalline Solubility in grams per 100 ml of 
form, color Sp. er. or Melting Boiling 
and index of density point, °C point, °C 
refraction Alcohol, 
acids, etc. 
longycinmaa se ||. cite) cyur ries 220: dew wry © \lie.0:e vices sacteud he ot ast) 00s | eee 1878, 95% al. 
mon br. 
need. 
UeLWile LONG: | vtcrcle sare ssh ZAG J istevecevs Svarsie-apsicey] preva ace oe te etl 0.91%, 95% 
narrow al. 
irreg. WH. Dl. .|. castor ntpuns (SUD 2OOne | ls on esreanenaons ea osc s. h. al. 
COLMGES ate peices 1.1420 170 570 seis Soho yng hela 0.4029 al., 
36.46” bz., 
12.912 pyr. 
Beers gr ecatsvs iéys 0.93° —93 MPP ee oo a 
Wh, POdSfOrm=|!". ¢.)5.<+ oe ote" 169 sey woe | lessens sew nuemile cera ee aces | cee ee 2.4492% 95% 
ing rosettes al. 
col. liq.; np O0.909'.- «= a nePens <- 12832 8. org. solv. 
1.4010 
WH sPOIMtOG: settee carreras W65.3, 0 | |esswenee csmeilsrnsine de lel] een .979%, 95% 
pr. al. 
colidiq.; np (106044 Ade... 129 .  AeReee s. eth. 
1.4809 
coljotncserhaltsadencoice 96 d. 140 . |. SiSeeeeeee 8. org. solv, 
col. lig....... 1.25201 MORO ART J, 98-108 Tet... s. al., bz., eth. 
MONOCL. WH» -|is..a:e: asics ernial| SoA le. oveva'ete'| ae eceietevaiwcntasa tell eeoRbcb erate a | Cea 8.h.al.;i.c. al. 
need. 
colsliqunp. .[1.135 749 ee Ome TAIN), 213 s. al., acet., 
eth. 
1.4420 
col. liq....... 1.187 —85.1 36.4 . | oe s. eth. 
an Sees 0.68-8 —150 —20.1 ee rege 
rosettes Off i\ienesrscaccits 218) Ne sareere oforer|| lace opakeieeiecal |r 150475, 95 % 
wh. need. al, 
hexstwhu ples acer eee 2BG.B | a daca avd avavevansi| ‘cvs aa) eve er -0816%; 
1248, 95% 
al. 
rhombs-wh. ||.. caine ZOO, i ssive sore 0x 2oeil orn ioe wich elle eee -121%; .4736%, 
pl. 95% al. 
butterfly sasiete seins of12405 Bley celine Meo anne te 845 95 % al. 
shaped 
indigo cr. 
lia., np 19 3 sh | Re 279-2817 | ......... |...» tea Os 
1.61455 
col, lidn tq. 011-202 7cae me oR eee 144 s. al., acet., 
1.5510 eth. 
wh. ThOMD....].45.6 che vie 0.0:0005 a aiarafere a sissne gl sore acjeves ace eater eee | ee s.h.al.;i.c.al. 
WhATects Pre. |. 6.c/e HRM E wl ed Pe OE. 3 E || ace.» ana crm avaroet Pome te tetera el tea s.h.al.;i.c. al. 
pl. 
Wh. need, | .ecieccecseflnes che asics bllonenesieeciesieliewes:6 ate «/6laleigettetstatan iia 
unst. irreg. 
outline 
np 1,8088.%,10025 |. nw awewaees 1834 8. bz.; sl. s. al. 
oily lig., np |0.9672 =F 12820 
1.4015 
liq., np 1.3925|0.8755 ca. —80 229710 8. bz.; sl. 8. al. 
lig., np 1.3980/0.918 = |............ : i i 8. bz.; sl. 8. al. 


C-708 =< 


No. 


38 


39 


40 


41 


42 


52 


53 


55 


57 


59 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Name 


Silicon 


Ethyldiethoxy- 
acetoxysilane 


Ethyldiethoxychloro- 
silane 
Ethylisocyanatesilane. . 


Ethyltriethoxysilane. . . 


Ethyltriphenylsilicane . 


Hexadecamethyleyclo- 
octasiloxane 


Hexamethylsilicane... . 


Hexamethylmethyl- 
enedisilane 


Hydroxymethyltri- 
methylsilane 

Methylsilicane........ 

Methyltriethoxysilane . 


Methyltriphenyl- 
silicane 


Octadecamethyl- 
octasiloxane 


Octamethyleyclo- 
tetrasiloxane 
Octamethyltrisiloxane . 


Phenylenediamine 
fluosilicate(m) 
Phenylenediamine 
fluosilicate(p) 


Phenylisocyanatesilane 


Phenyltrichlorosilicane. 


Silicobenzoic acid...... 


Tetra-m-aminophenyl- 
silane 
Tetrabenzylsilicane... . 


Tetra-p-Biphenylyl- 
silane 


Tetradecamethylcyclo- 
heptasiloxane 


Tetradecamethyl- 
hexasiloxane 


Tetraethylsilicane..... 


Crystalline Solubility in grams per 100 ml of 
Normale Mol. | form, color Sp. gr. or Melting Boiling 
wt. aS ian density point, °C point, °C Cold Hot PORE 
water water acids, etc. 
C:HsSi(OC2Hs)2(OCOCH:) __|lia., np 1.404 |1.0207 sf... 2... 941 i. i s. al., acet., 
206.31 eth. 
CaBaSiCl(OCsHs) 9 accel 182072 | eer eere col cocina [eterna e ete eee. i, i s. al., acet., 
eth. 
C:HsSi(NCO)s...... 183.20]sol., np 1.4468) 1.219220 18si5 ee | tee eee Pats be Pec 8. bz., CSs, 
CCk 
CrHsSi(OC2Hs)s..... 192.33]liq., np 1.3853]0.92077  |............ 158.5 i. i s. al., acet., 
eth. 
(CoHs)(CeHs)sSi.... 288.47|rhomboidal 176 BP WE 6 Mh cccocccratez s. chl., bz., 
pr. eth., acet.; 
sl. s. al. 
(CHa)wSisOs........ 593.24loily liq., n> .|ca. 30 175200 ee see Me cree llacineteae dete 
1.4060 
Sis(CHs)oseasce nee 146.38|col. lig..... 0.7237 12.5-14 112.5 i. i s. acet., bz., 
eth.; col. 
(CHs)sSiCH2Si(CHs)s| 160.41|liq., np 1.4172|0.75207 ‘|............ 13.4700 Samm CaS: |e, eee cM er Nr 
OHCH:Si(CHs)s..... 104.23]liq., np 1.4169|0.82617 |............ TOS eo al Seco de Sel eel Gneeeaeal BRERet ee ee 
SieiCHawesen ant 4G: 14 |e cts 0.62-87 —156.4 STP eee tere Nera eeicine cond Ste Retire Mera as 
CH:Si(OC2Hs)s...... 178.31]liq., np 1.3861/0.9383;  |............ 151 i i s. al., acet., 
eth. 
(CHa) (CeHs)aSi...... 27 4:44 |Seenye 2 > Al ee enter 67.3 he s. eth., chl., 
bz.; sl. s. al. 
(CHs)1O7Sis........ 607.31|liq., np 1.3970|0.913 LESSEN | RORTE te tkee ee s. bz., sl. 8. al. 
(CHs)sSiuOu.... 2... 296.62\oily liq., np 10.9558 175, Q0Meae | See ty...) | Le ate EER «25 
1.3968 
(CHs)sO2Sis......... 236.54|liq., np 1.3848|0.8200 —80 163) eh eee 8. bz.; sl. 8. al 
Si(CseHsCHe)s....... 252.24)choc. br. = |............ yee ene aneoo.cun| lar obo0 S00) boncadours 0.06576, 95 % 
need.-like pr. al. 
CeHa(N H2)2H2SiFs...| 252.24|pink irreg. |............ Gs ae Fl ee yee vctae Bi Sie Sasa ats, oe Malemte crosansrs 0.01426, 95 % 
six-sided pl. al. 
CsHsSi(NCO)3...... 231.24|solid, np 1.273% 251.9 al. d 8. bz., C82, 
CCh 
1.5210 
(CHEMSH@ie aasnou ee: 211.55|lig........ Repro Ueillbaae chee. 201.5 eee Wr oe haa s. eth., chl.; d. 
al. 
CoH SiOOH Seco... <1 138.20}col. flaky resin|............ 40-50 21 BO ehaee wichaocaie | Seteeiisterece:, 8s. eth., bz., 
chl.; sl. s. al., 
ac. a 
(NH2CeHaysSi....... 306.67 |Solidles Sateretun il cc cts essences Cre BO es Sero.6 Onl SAC IOD GR PE Dneine ects! (Sino lost ack cia 
SI CaHsCHis Vane as ome | 302. 62| Renee, Saalaaieteaiy. «| cererttacaeee® 127.5 ose aleteoeals s. eth., chl., 
bz.; sl. 8. al. 
Si(CeHiCeHs)s....... G40; 0lllcolsorie..<cctehaeneie ele ns ale 283 COO | eros, ccecetere ell eteietnccrsrer es 0.0497 al. ; 
0.272 bz.; 
16.69% pyr. 
CuHeSir07......... 519.09]oily liq., np |0.9730 —26 VHT it Syed eet Dag on cote ee TF steae: a 
1.4040 
CuHaOsSis......... 459.00]liq., np 1.3948]/0.8910 —100 14200 Beet Mehste cll eset dare c s. bz.; sl. 8. al. 
Si(CrHa)asha- a eiaee 144.38}liq.) 1.4246 ..10.7628 Jad... Aes. 162:8-3'9 Ml er ace Sn ST ee Oxted tees 
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No. 


64 


65 


66 


67 
68 


69 


70 


71 


72 


73 


74 


75 


76 


81 
82 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Name Formula 
Silicon 
Tetraethylthiosilane. ..|(C2HsS)sSi.......... 
Tetrahexyloxysilane. . .|(CsHis0)4Si......... 
Tetraisopropyl- CirsHeSeSi.......... 
mercaptane silicon 
Tetramethoxysilane....|(OCHa)sSi.......... 
Tetramethyl- (CHa) SaSisee.- ae 
mercaptanesilicon 
Tetramethylsilicane....|Si(CHsa)4........... 
Tetraphenoxysilane....|(CeHsO)«Si......... 
Tetraphenylsilicane....|Si(CeHs)4........... 
Tetrapropoxysilane....|(OCsH7)sSi......... 
Tetratriethyl- Si[OSi(CHs)2CoHsha . . 
siloxysilane 
Thioisocyanatotri- (C2Hs)sSiNCS....... 
ethylsilane 
Tolidine fluosilicate(o) .|(CHsN H2CeHs)2HoSik's 
Tri-p-Biphenylyl- (CeHs)sSiCsHaCeHs. . 
phenylsilane 
Trichloromethyl- CClSi(OC2Hs)s..... 
triethyloxysilane 
Triethylbromosilane. . .|(C2Hs)sSiBr......... 
Triethylchlorosilane. . .|(C2Hs)sSiCl......... 
Triethylfluorosilane... . |'( C,H.) SiF re con | 
| 
Triethylphenylsilicane .|(C2Hs)3(CeHs)Si..... 
Trimethylchloro- (CHs)sSiCHeCl...... 
methylsilane 
Trimethylethoxysilane . |(CHs)sSi(OC2Hs)... . 


Triphenylacetoxysilane 


Vinyltriphenoxysilane 


Silver 
Acetylene silver nitrate 
(complex. ) 
Cycloocta-1,3- 
dienesilver nitrate 
Cycloocta-1,4- 
dienesilver nitrate 
Cycloocta-1,5- 
dienesilver nitrate 


.|CH2:CHSi(OCeHs)s. . 


(CoHs)saSiOCOCHs.. . 


Ag:C2.AgNOs....... 
CsHi2.2AgNOs...... 
CsHi2.2AgNOs 


CsHw.AgNOs 


192.38 
122.67 


118.25]liq., np 1.3741 


318.45 
334.45 


lig., np 1.5617 


409.64/fine. nd. and 
crosses 
447.94\col. need..... 


447.94\lg. col. hex. 
tab. 
278.06|Ing. col. need. 


Crystalline 
Mol. | form, color Sp. gr. or Melting 
wt. | and index of density point, °C 
refraction 
272.59)liq., np 1.5638] 1.0860, -6 
432.77\col. lig., np |0.876  |......0.05-. 
1.4300 
392.83|solid, np 1.0099" 335 
1.5350 
152.22|col. liq., np {1.0523 ss |... ee ee eevee 
1.3681 
" 20 25 
216.48|solid, np 1.1888, 31 
1.5989 
88.23|col. liq....... 0.651%. | eee 
AOO BU COL CR sire :s0ses 78) Goa rete ree 47-48 
Ba6:bilcolstlocGs J |eeeew «sock 
amor. part. 
264.44\col. lig., np |0.918  |...........- 
1.4015 
440.96|col. liq., 7p 0.895166 —45 
1.4112 
3 20 20 
178.35 liqa wy 1.4044/0.034 a8 5 Maleate 
tanye mors 99 lio. sie seston 268-9 
356.39] wh. pr 
412.61|col. cr....... 1.1020 174 
281.64|col. lig., np |1.8660¢, [evince s-ene- 
1.4320 
195:18\col.slic, try ey |le7'7 Tada al ace 
1.4561 
150,73|colsliq., np |0:8067, 0 wlan te. oe 
1.4314 
134;27\colsliqs; Np |O.0364.. Mn |neentan cee 


1.13007 


detonating 
pt. ca. 212 
dhe\s,3fs- voce LOL 


135-6 
(128.5-131) 


C-710 


Boiling 
point, °C 


1702 


232-2341 


176-1788 


121—122759 


144-1462 


26.5 


415-4207 


225-227769 


102? 


210.5 


Solubility in grams per 100 ml of 


Cold 
water 


serene ne elereereeeee 


Hot 
water 


Alcohol, 
acids, etc. 


ere es CO eS (Ce 


coho vet ce feoe ee eee solen de © Mik’ sees » es ¢ 


s. eth.;i. conc. 
HoSO. 

d. 8. org. solv. 

s. acet. anh. 
and chloro- 
sulphonic 
acid 


d. 8. org. solv. 


eee eer celescer esse eis seseeresece 


es rs rc rai 


seis 6 «'laheiauatavetoils step bisge «1 ate: eae -013%6, 0.41% 


580 


Pe eee Oe ee) 


a 


a 


2.72520 pyr. 


teen eee 


eres Oy Oe 


cece ccccravelercesesvecclonse © © 6 6 0s} eusueueune © 88/59 6 


210.27 


ee eee eC I aC 


Sree ee ee ee nC 


a 
J 


a 
2 
2 
2 


sl. s. boil. 
meth. al. 
.|v. 8. meth, al. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


No. 


fo) 


16 


17 


18 


12 


13 


Name Formula 
Silver 
cis-trans-1,3-Cyclo- CsHi.AgNOs....... 
octadienesilver 
nitrate 
Cyclooctatetraene CieHie.AgNOs....... 
dimer silver nitrate 
Cyclooctatetraenesilver |CsHs.AgNOs........ 
nitrate 
Cyclooctatetraenyl- CisH2O.AgNOs..... 
phenylketonesilver 
nitrate 
Cycloocta-1,3,6- CsHi.3AgNOs...... 
trienesilver nitrate 
1,3,5-Cyclooctatriene- |CsHi0.AgNOs....... 
silver nitrate 
cis-Cyclooctenesilver (CsHua)2,AgNOs..... 
nitrate 
1,2-Dimethylcyclo- CiwHw.2AgNOs...... 
octatetraenesilver 
nitrate 
Ethyleyclooctatetraene-|CioHi2.2AgNOs...... 
silver nitrate 
Ethylsilver........... Cai A gies cess 
Methyleyclo- 2CsHw.3AgNOs..... 
octatetraenesilver 
nitrate 
Methylsilver.......... AgOHs cess accastect 
Phenylcyclo- CeHs.CsH7.AgNOs... 
octatetraenesilver 
nitrate 
n-Propyleyclo- CuHu.2AgNOs...... 
octatetraenesilver 
nitrate 
Silver acetylide silver |Ag2C2o6AgNOs...... 
nitrate complex 
Sodium 
Bis(1-methylamy])- CisHw»NaOrS........ 
sodium sulfosuccinate 
(Aerosol MA) 
Hydroxydionsodium CosHssNaOs......... 
(Viadril) 
Sodium acetamide..... NaNHCOCHs...... 
Sodium acetylide INaH@sie eects 
(ethinylsodium) 
Sodium anilide........ NaNHCcHs......... 
Sodium anthraquinone-|NaCuH70;S.H20.... 
B-sulfonate (“Silver 
salt’’) 
Sodium arsanilate NaCceH7O3N As.6H20 
(atoxyl, soamim) 
Sodium benzamide..... NaNHCOC¢Hs...... 
Sodium-N-chloro-p- NaC7H702NCIS.3H20 
toluenesulfonamide 
Sodium ethoxide NaOC:2Hs.2C2HsOH . 
(sodium ethylate) 
Sodium, ethyl-........ IN@@gblye nce celeste cae 
Sodium-f-naphthoxide .|NaOCwH7.......... 
Sodium-p-nitrobenzene |NaCeH.O3N3.2H:20 .. 


isodiazotate 


Groptalline Solubiiity in grams per 100 ml of 
Mol. | form, color Sp. gr. or Melting Boiling 
A i Rha PEERS 
wt. my eran density point, °C point, °C Cold Hot scion 
water water acids, etc. 
2:78:06) Whee? cesarean eee 126=12725:0.9 | Ee See ot vest |e oka sce |e saa hraeatae sl. s. abs. al. 
378,18 | Drissertosc cis nce oem acoeete |LOOLE Ue. UP ibcrecuseetoteree ta ledterntier ye [ints eee s. h. al. 
27408 |le torte ies|| oe) a L73.CSE BNO || Pe eee Gitta) Pyllixstoantatiet s. aq. AgNOs; 
8. al. 
378.13]pa. yel. need.|.....)...... 1214-1290. 9||02 2 35... peeatala nia oles | octoia cals sl. s. abs. al. 
615.80) flat need terre mereetenie: P3B—O Bee Beate, Sey cetcrerss|e telsteies ete [rietsareeaee oee sl. s. meth. al. 
276.04 cr. eer. cares |e es W25=B 9 WWisrssaccistnie ccorersceif'sa ¢.cietetenaia  teeetiene aye sl. s. abs. al. 
390/28) le erstac eee Peer cecl: ARIE GR PE bee. et tatre aerrahads| levetieye stern] Siereievesethaayiva v. 8. meth. al. 
ATY.95]| Geek saccte ects) | eee ee Laas AA Bo Beye arotere pre teens |lseterate eaetosi|ormneeece steers s. h, abs. al. 
471.95\gray wh. Cr: .)..<ce0 e000 DB O55 eal stutter Siac catia ate ene. nae [ever cteto tate oaks i. eth.; sl. s 
abs. al 
135.98) occ ok ate oss /a's|| seme ees Ea 10 | ree ee ceria aie) ic etul| ecevaltotevatere | ateteve eeecettefossl| errs Metate utah rots 
745.98|ltryel. prin. | seer S01 D4 Bae al error tereec oars protean tieee iets: ol miata ce iecetonats sl. s. abs. al.; 
i. eth. 
22-90 ly elsderavttencnscs |e cite Cop — 40) FN Re rete ncle ara: ol brercarecet || asstacere eceuceises meth. al. 
0.0478; al. 
0.04-8; amyl 
al. 0.06~8° 
SOO TZ vellery, Chie cl net orem crete | Aa Gc | cc evetens fence oie | meayelrotnebstovss| mia ita ceretdS i. c. eth.; s. h. 
abs. al. 
485/98! pasyels ors. per pre oR advo ME | lesa ustecepemy tale hee ies vo oil atetectorsene hai s. h. abs. al. 
1259101 wherhomb:aa| eee eerie Ose OS 6 mn | steleieieienie vers d. . |i. acet. 
BOS 4G wh. waxlike yh. cts ches ed capac: treo creo pl| areseisictare Ser piens 34,325 44,77 s. acet., bz., 
pellets glyc., CCla 
454.54| wh. powd....|-..2-.0%-... d. 193-203 .|8. 8 s. acet., chl. 
SILO) whe tales. ||sejeeeenieteteits S00=50!ds> Vleet eae be Willaeeeioemniycte d. al.;sl.s.bz., 
liq. NHs 
ASOZ WHOL Ss os ccs leeieetceraleea at d. >210 diet wih) | henrieteater d. a.; s. liq. 
NHs 
ISAT whe cra Viel) le esuaenirease d. G27 |eSacteresncacs Gfarrales. 
hyer. liq. NHs: 
328.28}silvery leaf ..}.......... AC Te, eee occ 0.84 27 v. sl. s. al. 
B47-13| WHiGKS DO Weal erineate tere yates |levelelele «) ctevereters||’se eal steve os claie's 1617 DSL: By alsa) Be 
monocl. meth. al. 
143512 whe powderns |eceiee since [ae HOA oe Bow’ ltscniencuas d. al.; i. eth., 
bz., chl. 
281 .69\ cola pres. .ct sleecebiesteciee + |OXDL: 8 Vo Be Pelee ees seee 
175-180 
160.19]/wh. powd. or]............ —2C2HsOH, |d d d. v. 8. al.; i. 
need. 200 NHs 
B2:05) whecr.; ds air) seek bie wee se d. al: Pe MM aneeerecie d. al., eth.; s. 
diethylzinc; 
i. bz., lgr. 
L6G.AGl whe DOW. Velkeeaiieceicen|Ge) | [| swlentereselees 8. .lv. 8. al., eth.; 
hygr. i. lgr. 
225: 14\ gold. leaf. or |ee csp css —H:0 over |exp. Ve boee \ lbonbot orn lta cexc.ockuclbeenn 
need. H2SO. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


* All of the tri-arylborines form analogous addition-salts of the alkali metals. 


C-712 


Crystalline Solubility in grams per 100 ml of 
. Mol. | form, color Sp. gr. or Melting Boiling 
No. Name Formula 7 2 Faas aie 5 
wt. oy Sere of density point, °C point, °C Cold Hot Alsohol, 
per eeutO water water acids, etc. 
Sodium 
14] Sodium-p- NaOCsHsNO2,4H20 ,| 233,15]yel. monocl. |............ —2H20, 36; |d. 5.9725 » SRG ne sl. s. al. 
nitrophenoxide pr. —4H20, 120 
15] Sodium-o-sulfo- NaC7H40sN8.2H20, .| 241.20}wh, tabl.....]..... elm EO. © Mibatectetatits way. v. 8 sl. s. h. al. 
benzoicimide 
(soluble saccharin) 
16] Triphenylborylsodium* |NaB(CoHs)s........| 265.12}yel.-or. silky |..... 0.06: cclee eee ee ee eee d. d. d. 0.0818 eth. 
need. 
17| Triphenylmethylsodium|NaC(CoHo)a........ ORV ALS 7 ene Oa ea ob a RO Seo div) | ache enethy Dsz., 
liq. NHs 
Tantalum 
1| bis-Cyclopentadienyl- |(CsHs)2TaBra....... BBO.87 robots. cio lisneens sae cleeo Gs . |8. Heth TR sl. s. chl.; 
tantalum tribromide 
2| Tantalumpenta- TatOCHescccsssead DOG LAW MOUGrines slosices te chin tle 18919 (: I TS Sa See 
methoxide 
Tellurium 
1] Di-n-butyl telluride....|(CaHo)oTe.......... 241.83)yel. oil...... 1.8344 182-6 si neuer Ps) ck “ose gS BRS 
2| Diethyl telluride. .....|(CaHs)aTe.......... Oy Rd So a A RG ae = 2 Et ia ee 137-8 el.8. | [sataricon - et Bas 
3] Diethyltelluroketone. ..|C2Hs.CTe.CoHs.....] 197.74lyelsh.,oilyliq.]0.8821¢ = J..... 0.0000. 69-728 i i. v.s.eth., 95% 
ni 1.5480 abe: 
4} Dimethyl telluride.....|(CHs)2Te,..........,| 157.67|pa. yel. oil.; |............ sld. in liq. 82.0779 —=—s |... 5s ofa» | Sena caNORRINE et pe sale 
garlic-like air 
odor 
5] Dimethyltelluroketone |CHiCTeCHs........| 169.68}col. oily liq., |0.8578~ |... eee eee 55-5810 i i. 8, eth., sl. 8, 
(Telluroacetone) ns 1.4883 95% al. 
6| Dimethyltelluronium |[CaMeBrTe.........| 317.49lor. leaf-like |............ 142d. FI, Sala cin geal pil lcntere cheer odes [Bl al. yeth. 
dibromide(a) cr. 
7| Dimethyltelluronium [C2HeChTe..........| 228.58lleaf-like or...|............]92 = 9 |iccccceseaee 8. 8. 8. al., eth. 
dichloride (a) 
8} Dimethyltelluronium [CsHeChTe.,........| 228.58ileaf-like cr...|............]184  ° Vocceccccecvclesvevecvelece SRP be! .|8. al., eth. 
dichloride(@) 
9] Dimethyltelluronium |C2HelTe........... 411,45 | Ped orien cs tolicsoebe vatena Leads i v. sls. |s. chl., bz. 
diiodide(a@) 
10| Di-p-phenetyl (CaHsOCoHa)2Tex....| 497.52lor. brown 1.666 108 ad. >108 & Pea wie ake + pla 8. lgr. 
ditelluride need. 
11] Ditelluromethane,.... . CEs Tahitian aoica net 269.23/dk. red. amor.|............|d. 124 i fe i, 
sld. 
12] Ethylmethyl- C:lHsCTeCHa....... 18si7lidark:vel. oll, |1:8711, Welana sees. 68-6: Maillot 1 RRA boo 4 IC 
tellurophetone 1.505525 
Thallium 
1} Di-n-Butylthallium (n-CoHo)aTICl.......] 354,06]col. pl. or —|.........0-. 72405280 || ce nehnee alae |. . . |S. hot bz.; 
chloride flakes (from (expl.) 0.28 al.; 
pyr.) 2.98% pyr; 
v. sl. s. eth, 
2] Dicyclohexylthallium |(CoMu)rTICl......., 406.13]long col. = J... se ae 'd?'210-280" |||)... Sees v. sls. fi. 8. hot al., 
chloride need. hot bz.; 
1.34% pyr. ; 
; i. eth. 
3| Diethylthallium PUCCeR OE acct 70:00 oveuh vvgeieccl's soc blece oie 1O7=128. | Fi viecsinaramara v. 8. oo Ree all Warmseneel 
hydroxide 
4) Di-n-hexylthallium —|(n-OsHu)sTICI... . ALOIB|00L Birds sss |ussahivpers de 198 Bl ered 0.01178 |..........,8-pyr.50.123% 
chloride al.; 0.030428 
; bz.; i. HNOs 
5| Dien-hexylthallium (n-CoHia)xTINOs. .. .| 436.72|shiny flakes..|............ A271) eee 0.0088 ceoee a dale «/0,1856% al. ; 
nitrate v. sl. 8. bz. 
§| Diisoamylthallium (i-CsHun)sTICl,..... , BEALL Gol Gre cscine ancy cree APSEBC RP 9 nanpennse sl. 8. vice ogee OBLelak; 
chloride 1.74% pyr. 
7) Dipropylyhallium TUC+H):Cl......., 326,00|silvery leaflets]... . dy:200. UN sheinsse'sin Quad ae cfeceee eee «|S @thas i, HCL 
chloride 
8] Triethylthallium, ...., TI(CsHs)s........4, 201.56lyel. liq....... 1.95733 —63 102. coe. ste oil eae «+ «a levaaadedengaaaaa mann odes 


i 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


No. 


21 


22 


23 


24 
25 


26 
27 


28 


29 


Name 


Thallium 


Trimethylthallium..... 


Thorium 


Thoriumisotetra- 
propoxide 


Tin 


Amyltetrathioortho- 
stannate(n) 
Amyltetrathioortho- 
stannate (tert) 
Bis(tributyltin) oxide. . 
Bis(triphenytin) sulfide 
Bromobenzenetetra- 
thioorthostannate(p) 
Butylbenzenetetra- 
thioorthostannate(p) 
Butyltetrathioortho- 
stannate(n) 
Butyltetrathioortho- 
stannate(sec) 
Butyltin trichloride... . 


n-Butylvinyltin 
dichloride 


Carbomethoxyphenyl- 
trichlorostannane(o) 
Chlorobenzenetetra- 
thioorthostannate(p) 
Cyclohexyltetrathio- 
orthostannate 
Diallylsdibutyltin..... 


Diallyldiphenyltin..... 

Di-o-anisyldichloro- 
stannane 

Dibenzyldiethyl- 
stannane 

Dibenzylethylpropyl- 
stannane 


Dibenzyltin acetate.... 


Dibenzyltin dibromide. 


Dibenzyltin dichloride . 


Dibenzyltin diiodide.. . 


Dibutyldiphenyltin.... 


Dibutyldivinyltin..... 
Dibutyltin diacetate... 


Dibutyltin dibromide. . 
Dibutyltin dichloride . . 


Dibutyltin dilaurate.. . 


Dibutyltin oxide...... 


Solubility in grams per 100 ml of 


Alcohol, 
acids, etc. 


v. 8. bz., eth. 


8. org. solv. 


misc. all org. 
solv. 

s. acet. chl., 
bz. 

s. acet., al., 
eth., chl., 
CCh 

s. acet., al., 
eth., chl., 
CCh, h. ac. 
a. 

s. acet., al., 

eth., chl., 

CCh 


8. ac., bz., 
eth., CCh 
i. org. solv. 


Crystalline 
ormule Mol. | form, color Sp. gr. or Melting Boiling 
A 7 : Phe a 
wt. | and index of density point, °C point, °C Cold Hot 
refraction 
water water 
TICHs) saeco 249.48) col. need.....|.. .|38.5 147; may Gite). . |v aeesbiee 
expl. 90 
TH(OC ry) ease: 468.39[wh: crease eniteets steele 809-1 subl¥20027 Vidsed) | 4.....tiae 
210°1 
Sn(SCsHi1)s......... 531.52 a Rats. Seine | Mecca on VAD gchcsed TOD000y wa Tee eite te os 
[CBaCHsC(CHa)sShSn lhe stesso eine eee oie 44. OWE jl. .ete Ble tices... | tema 
531.52 
((cyHy)3$n],0 ...... 596.07 lyel. liq....... 1173s e..|iaooreeee.: D5AW Be Fig P| SARE IN in 0.1% 
((C,H,)3 Sn] 28 serge 732.07 solid a weve (0 evel fteteN el orecaie ia .0 e/a ie VAIT— LAS TEE The NERMe hehe eel ante bc wfle-c oft onan 
Sn(SCcsH«Br)s....... 870.98) nce osetia arene tacos 17 ge INA lots eictoiares sits ener 
Sn(SCeHiCaHy)s.... . (AARP NT Samed Den oo Amon LOG Same Pee Eisen pein vce ltcteectxcities Ilcccsee eters 
Sn(SCiHo)s......... ALOE Le PIE... Sicisicts eee rears ae octet lv cae mora: 136-001 
Sn(SCsHo)s.......-. AT BAL Pi rete arcscieone [liege teal ea ete eee ee 11), 001 Sts | ee evar ars Iles cle eye re noe 
CiBpSnCls.. 0 6.6 52 282.17|col. liq., 1.720 —63 QS 5 OG + Mita acrovetrsvell tev darmatera sate 
1.524420 
n-CiHo(CH2:CH)SnCle solid, n> 1.533 27-28 O0=1 OL am eeeree ne ciseerie eet 
273.78) 1.5254 
(CHs0COCEHs)SnChlaipsG0.10iy mens. ache er Nt | Ss amie er ceee (cir icasper eee optician oe 
Sn(SCcsHiCl)a....... COS. LGN Resets oer kyl eee cas obbac TSO. ieee tree [isnot Socets, sidered rept ics IR ceerantons 
Sn(SCeHu)s......... DED. HG [terete os avon avellreroceaee cxoearraetes SA ee hE RAR cge cil freeat crater or0i| baewsa prac ego el lestaneterene anatehe vave 
(CaH9)2(CH2:CHCH2)2Sn igiy1 4986/5710 09990) e laseteemccnise UB | eon scd|locnacao can 
| 315.07 
(CéHs)2(CH2:CHCH2)2Sn iq; 601325), |A26882e We cess cit Vey gOS Reo aiais chai al | acicterescaa eae 
355.05 
(CHsOCeHa)sSnCla-ry| | 403586 |e ie cto: vera «yar llocre cteretorencterts USE eh licyerecstessteecearet stall tv ererronetomusres etctelcraccracsiars 
(CeHsCH2)2Sn(C2Hs)2|} 359.08}liq.......... 1.4 <20 Pye eT ee GAL (eee noaaazo. as 
(CeHsCH»)o(C2Hs)(CaHz)Sn liqe...c. ccc |e ewe cece es >0 DQ0—51S, ce MR ar tee ctevtass lleverspetancies sees 
| 373.11 
(CeHsCH2)2Sn(OCOC Hs)2 colkgneed.f:5 |.-<eieessereiers 136=tee tie Alec toutes aes troh lettuces ses 
419.05] al. 
(CeHsCH2)2SnBro....} 460.78) col. need. f. ALSO Mee © palfgcaerter sterile ete lapectsrere ta Dalle stale er ae, 
pet. 
(CeHsCH2)2SnCle. .. .| 371.86}col. need. f. |............ TG eeeee” Il he cneerarsiisl ob.cloct don |Spouao cat 
acet.-HCl 
(CeHsCH2)2SnI2..... ase Were ls ihre (lado ncogossocdtoa! ~ ©»  (dayaareeces||noaoocern loapaqaecag 
yel. need f. 
pet. eth. 
(C4Ho)2(CeHs)2Sn,.. .| 387.14} col. liq., 1S USS2 se lester sere We We aoe oe 
1.5602 
(C4H9)2(CH2:CH)2Sn | 287.02/liq., 1.4824 TST OMe lpyscavibarrarcete one en BOt | eesyanieks «3 lew wg ee 
(C4Hp9)2Sn(OOCHa)2 .| 326.99} col. liq., 1.32 10 142-1450 re i 
1.48220 
(C4Hs)2SnBr2....... 302: 74iam. need.p) ci etonesies tee 20 118-170%8 re i 
(CsHo)2SnChk........ 303.83/need. wh. 1.369 14210 d. 113.6% d d 
1.49959 
(C4Ho9)2Sn(OOCiuH23)2 oily liq., 1.05 DT Dateien | letra onic re i 
631.55) 1.4744 ; 
(CaHp)2SnO......... 248.92) wh. amorph. /1.58 GE) SS oa We MISAR oper i i. 
powd. 


C-713 


No. 


43 


44 


45 


46 


47 


48 
49 


50 
51 
52 
53 


54 
55 


56 


57 


58 
59 
60 


61 
62 


63 


64 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Diethyltin dibromide . . 
Diethyltin dichloride . . 


Diethyltin difluoride... 


Diethyltin diiodide.... 
Diethyltin oxide....... 


Diisoamyltin dibromide 
Diisoamyltin dichloride 
Diisoamyltin diiodide. . 
Diisobutyltin dichloride 


Diisobutyltin diiodide . 
Diisopropyltin 
dibromide 
Diisopropyltin 
dichloride 
Diisopropyltin oxide... 


Dimethyldibromo- 
dipyridinetin 
Dimethyldichloro- 
dipyridinetin 
Dimethyldiethyltin. .. . 
Dimethyldiisobutyltin . 
Dimethyldioctyltin... . 


Dimethyldivinyltin. .. . 


Dimethylethylpropyltin 


Formula 
Tin 
Dibutyltin sulfide. ....|(CaHs)eSnS8......... 
Dibutylvinyltin (C4Ha)2(CH2:CH)SnBr 
bromide 
Dibutylvinyltin (CsHo)2(CH2:CH)SnCl 
chloride 
Dichlorodi-m-tolyl (CHsCeHa)28nCle. .. . 
stannane 
Diethyldibromo- (C2Hs)2SnBro(CsHsN)2 
dipyridinetin 
Diethyldiisoamyltin .. .|(C2Hs)2Sn(CsHu1):. . . 
Diethyldiisobutyltin .. .|(C2Hs)2Sn(CaHg)2... . 
Diethyldiphenyltin. .. .|(C2Hs)2(CeHs)2Sn... . 
Diethylisoamyltin (C2Hs)2(CsHu)SnBr . 
bromide 
Diethylisoamyltin (C2Hs)2(CsHu)SnCl. . 
chloride 
Diethylisobutyltin (C2Hs)2(CaHo)SnBr. . 
bromide 
Diethyl-n-propyltin (CoHs)2(CsH7)SnBr . . 
bromide 
Diethyl-n-propyltin (C2Hs)2(CaH7)SnCl . . 
chloride 
Diethyl-n-propyltin (C2Hs)2(CaH7)SnF.. . 
fluoride 
Diath y ltin este eee. Sn(CoHs)2.......... 


(C2Hs)2SnBrz....... 


(CoHs)28nCh........ 


(C2Hs)2SnF2 


(CoHs)2SnI2......... 
(CoHs)2SnO......... 


(CsHi1)2SnBre....... 
(CsHi1)2SnChk....... 
(CsHu)2SnI2........ 
(CHs)2(CHCH2)2SnClz 


(CaHo)2SnI2......... 
(CsH7)2SnBre. . . 


(CsH7)2SnCle 


(CsH7)28nO......... 


(CHs)2SnBro(CsHsN)2 
(CHs)2SnCh(CsHsN)2 
(CHs)2Sn(CoHs)2... . 


(CHs)2Sn(CaH)2... . 
(CHas)2(CsHi7)2Sn.... 


(CHs)2Sn(CH:CH2)2 . 


(CHas)2(C2Hs)CsH78n, 


Crystalline 
Mol. | form, color Sp. gr. or 
wt. | and index of density 
refraction 
264.99}col.-yel. lip., |1.417 
1.58 
col. liq., 1.3913 
339.88] 1.4970 
liq. 1.498720. .|1.26622 
295.42 
EN CAL Ses | Meee etsst waco! |leyereneteavis tetany ae 
494.84 
SLDSLO | eetMeie a osc 1.07251 
PANT ee tien Seas 1.1030 
SBE OS | ace ctetaravens.cist telcos. ia sbara ee 
B27 .B7 | ee aes euicisves 1.488117 
eb A Lil neritic ctatay 1,299418-9 
BLS OE aio arahats Seats 1.5108 
ZOO: SU arean er ot 1.59102 
ZHGOON sen aerate 1.384815.7 
238.901 eramervartiensic wihsicsie eee eee 
176.81|sl. yel. oily {1.654 
liq. 
336.63|col. need.... .|2.068"4 
247.(2\ wh. need... <'|necseea eevee 
214.81|sp. pl. or long]............ 
rhomb. tab. 
f. meth. al. 
430;62| wh. need.,.ca.!|..0s mane 
192351 whe po wdyerc.<|\/-ts.eierserelveree 
420579 | eacuntetaet of <-0\ cil cyesereunes exes 
BS18G) Oe Re otis esis Seen eee 
Bl4. 79} oily liq. « vclsec tonne a: 
ligfeneieets sits 1.5012 
273.76 
436573] vacmeicn ave sks'| |. citer ceric 
364,69\pa. vel. hye: iisc ce semi: 
cr. 
ZISsse Cole WADSp: Ale eestor 
cr. 
22058 Ul lercrsdeeeit ye sll Go eee 
CAB da) lias Het ea ACR eae ot 
300,94) ethbteies esta ite era ooiend 
206.88}col. liq....... 1.231919 
ZOZ OOM Ale cs. oie. 8 1.117921 
375.21]liq., 1.4659 . ./1.0168 
202.85|np 1.4720....|1.284% 
220.01 etree 1.20143 


C-714 


Melting 
point, °C 


<-12 


28 


Solubility in grams per 100 ml of 
Boiling 
; °, 
pole Oo) | eal Hot Alcohol, 
water water acids, etc. 
969-8. a wie essvofe ms ff osm oheheliete terete eaten ene ieeatsie s 
L12-1144, cil hecho cis so ]icis 0 3a IS Bios, 5 
Y3D285 6. ee ined io :c wf terre annals Ot laetae naman atio nei elle |o 
108.2138 =f. once wae fo nce. he Rite RGINEE tetat eles le 
154-64 ~ 618 Weve ene: ove love: all otetu lahat tale st EERIE Sti. 
i ys) a PPE eR a 
25s) Ma (PEPPY Fe ae 
1D) RII oc aga nos 
1b) A SN PPS a 
C0). Rn MPMI 
Rt TS. | io ke 6.9331, meth. 
al.; 3.782 al.; 
.05%! bz. 
150d i. i s. bz., eth., 
lgr., chl., 
CCh 
232-3 8 8. s. eth., org. 
solv. 
220 8 3. s. HCl, org. 
solv, 
delerece.-9 o.0e.os.0i| -etelie seve tetera fete Renee 4541, al.; 
2.6451, meth. 
al.; 0.4731, 
bz. 
240-5 d. v. sl. 8 sl. s 8. org. solv. 
i i. s. HCl, dil. al., 
cone. alk.; i. 
org. solv. 
ZOZ—BE dao ane 0:0) 010] even ume a 
iS 15) eee Ae Pi IAPC | oo hore 
V1 nn PPE Ge scons eon Toe 
.|d. d. i. org. solv. 
ogc orkaree 8 8. s. al., h. bz., 
glac. ac. a. 
Sd eae are i i. s. h. HCl; i. 
org. soly., 
alk. 
144-6 i i 8, org. solv. 
CE ee Mee See So ed intone 
L2I—1220-8 fica ds 0 0] cei ten ne as 
L20=1 QL hs oe was olen preteen Te ee 
149-BL te ose Serene | enn oe 


No. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Melting 
point, °C 


{148 


59-6127 


143-1445 
65-65.5 


225.7; 
(126-30) 


38 

42 
360 
71-72 
187 


infus. 


171-173 
128 


Solubility in grams per 100 ml of 


Crystalline 
Name iaartits Mol. | form, color Sp. gr. or 
wt. | and index of density 
refraction 
Tin 
Dimethylethyltin iodide|(CHs)2C2HsSnI......| 304.73]1.570518 2.026430 
Dimethyltine <<. 2.5): [(CHs)2Sn]z......... (148.76)- yel. sld.. 
Dimethyltin dibromide |(CHs)2SnBre........ 308.58|col{priveceaulaccehioo cee. 
Dimethyltin dichloride.|(CHs)2SnClhz........ 219567 Cols: Chae aeeulccaieeeciseces 
Dimethyltin difluoride .|(CHs)2SnF2......... 186.76}wh. fine pl...|............ 
Dimethyltin diiodide . .|(CHs)2SnI2......... 402.57|rhomb. wh.. .|2.872 
Dimethyltin oxide..... (CHs)2SnO......... 164.76) wh. powd.. . .|1.269 
Dimethyltin sulfide... .|(CHs)sSnS.......... 180;82|| Minas, dren ciee 
Dimethylvinyltin (CHs)2(CH2:CH)SnBr 255.72|solid np 1.73866 
bromide 1.5350 
Dimethylvinyltin (CH:)2(CH:CH:)SnI.| 302.71|np 1.3762. ...|2.038% 
iodide 
Di-a-naphthyltin...... Sn(CnHasvcaces rs RY SHWE S15 on COE red acad oahe 
Diphenyldivinyltin. .. . |(CsHs)2Sn(CH:CH2)2 | 327.00|np 1.5949... .|1.31957 
Diphenyldivinyltin. .. .|(CeHs)2Sn(CH:CH2)2 | 326.98}liq., 1.52272 .|1.304920 
Di(phenylthiol)- Sn (Gekis)e(SC bis) ace |k401025| ster taae sistaraie levers steyeiereta cite 
diphenylstannane 
Wiphenyiltin. so... «. Snu(@sHs)s7 026. «ee 272:90|yvelaamoral wil. cshinaseact 
powd. 
Diphenyltin dibromide.|(CsHs)2SnBrz.......| 432.72/col. cr.......].........005 
Diphenyltin dichloride .|(CsHs)2SnCle........ 343:81) colslerss shel ek ete eine cs 
Diphenyltin difluoride .|(CsHs)sSnF2........ SLO: GOSS tarstens ceeltete <i KoetePiseray cisrsyere 
Diphenyltin diiodide...|(CsHs)2SnIz......... 926.7 LICOLa Gra eeterarsrallic/tee ns eee 
Diphenyltin hydroxy- |(CseHs)2Sn(OH)Cl....| 325.36]amor. wh. |............ 
chloride powd. 
Diphenyltin oxide..... (CeHs)2SnO......... 288:90\colamor, |}... cles.rcles 
powd. 
Diphenyltin sulfide... .|(CsHs)2SnS......... 304297) whe eriecen 7 sil se cerieaine os 
Di-n-propyldibromodi- |(CsH7)2SnBro(CsHsN)2 sd www we ee ee fee ee ce eee 
pyridinetin 522.89 
Dipropyltin dibromide .|(C3H7)2SnBrz....... 364:69|col.aneed.. - «<i. oc)teenet aves 
Dipropyltin dichloride .|(CsH7)sSnClh........| 275.77}col. er.......)......-.000- 
Dipropyltin difluoride .}(CsH7)2SnF2........ PLDT AIT ey Seo ISI cite Bao caer 
Dipropyltin diiodide. . .|(CsH7)2SnI2......... 458.68|col. oily liq. .|..........-. 
Di-m-tolylstannane. .. .|(CHsCsH4)2Sn0O..... 316.96|wh. amor. 
infus. 
Di-m-tolyl thiostannane|(CHsCsHa)2SnS. ....| 333.02}............)........200- 
Di-p-tolyltin ......... (CHsCeHa)2Sn...... . 300.96]or.-yel. amor.|............ 
powd. 
Di-o-tolyltin dichloride |(CHsCsHa)2SnCle....| 371.86]............ |e... eee eee 
Di-p-tolyltin dichloride |(CHsCsHa)2SnCle. ...| 371.86]............]...2...20-00e 
Ditriphenylstanny]l- {(CeHs)sSn]2CHe..... 714: Ob| whetcrs Bld.tial testes ne 
methane 
Divinylbutyltin (C4Ho) (CH2:CH)2SnCl liq., 1.4970 . .]1.370 
chloride 265.35 
Divinyltin dichloride . .|(CH2:CH)2SnCh. .. .| 243.69|col. lig., 1.541/1.762 
Di-p-xylyltin......... ((CHs)2CeHa}2Sn.... . SZOO1 Ree ete ors che [larspesstoroisheroh Be 
Dodecyltetrathioortho- |Sn(SCiH»)4........ O24 235 | evel as sietereacie|nceists Sine bee 
stannate(n) 
Ethylchlorostannic acid|H2SnC2HsCls....... . 327,03icol. deliq. pr..|......-....«- 
Ethyldiisoamyltin (C2Hs)(CsHu)2SnBr .| 369.95}............ 1.3650 
bromide 


Boiling 
pointe! “Cold Hot Alcohol, 
water water acids, etc. 

COT We lteveveretetstenerai| seleleraieraie tes ievciziet ters ietyat 

185-778 
els i. i. org. solv. 

208-13 8. 8. 8. org. solv. 

188-90 8. ..|8. org. solv. 

d. <360 4.6690.7 . |.088, al., 3331, 
meth. al. 

228 sl. s 8. 8. org. solv. 

d. i. i s.a., NaOH; 
i. org. solv., 
NH.OH 

O72 DOE Saw | epee twee: fore || NAc poreegiaati | cede: crerenel beter 

0 ROP es BI or Senta ocicuct ne Ae Occ 

POSH UB AS ee | seee reverts ae | cin eee cede | ease (orale toys (ofa > 

janeen ae eee be, i s. chl., bz., 
eth.; i. abs. 
al. 

PRU LE oes OS Pare IS aca s. al., eth. 

333-7 d Wardle (Bay. Cs lies ree sues ciscs s.al., eth., lgr. 

176-822 i. Pon). :- 8. org. solv. 

Seprastsreteate sy i. i 8. CONC. a.; 

i. org. solv. 

aces glavercvel AA Gtirt i is 8. cone. a.; 

i. org. solv. 
sehtopteess gee v. sl. 8 . |S. org. solv. 
VauGlorBe ilnctsfetelelcl 8. org. solv. 
O; 22888) ee ee cree ee ohe 932, al.. 
1.9182, meth. 
al. 
270-3 i i 8. org. solv. 
i i 8. Min. a.; 
i. org. solv. 
ae fetata tree cecoce: oil's -atterereh cual os ehs NS v. 8. chl., bz., 
eth. acetate, 
pyr., eth.; s. 
HCl 

De: <245. REE Rs «cll eeerentont. = 8. bz. 

Phe hess gt id ec tieane ba. eth 
chl.; s. h 
pet. eth 

bod OP MBE corres SE IIOICHERESCIGLCA feta os Chee Seen 

54-563 i i s. bz., MeOH 

AE ZAO URE Wee Sethe |i s 5 Torte tein [Phe Cairns re 

eka COREE d. cd TARE this: aha.k 

LB4—BIG A WN arelen, Viv orale elem ae MLSE Keietaneis gain 


No. 


105 


106 


107 


108 


109 


110 
111 
112 
113 
114 
115 


116 
117 
118 


119 


120 


121 


122 


123 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Crystalline 
Formals Mol. | form, color Sp. gr. or Melting 


Boiling 


Solubility in grams per 100 ml of 


wt. ru lati of density point, °C point, °C Cold Hot RMeotcl. 
o> water water acids, etc. 
Tin 

Ethyldiisobutyltin (C2Hs)(CaHs)2SnBr. . OOK cox ree i AOSQI SN tia cant 1K Rl PRE RO Pi coc) neon ead paB 

bromide 

Ethylmethylpropyltin- |(CHs)(C2Hs) (CsH7)SnI 1.55487... 1.818239 lil tniecn nat VOS—11s of, cs acote «-0i]\e oruveleteniatanet OitatatanenniaEme fare 

iodide 332.78 226-30720 
sl. d. 
Ethyl-n-propyldi- (G2Hs)(CsH7)Sn(CsHut)2—iéd{«jw' ww we ee ee 1.065431-8:) sei) coheyeehe PAE t V4127 pei fea DE 2s ns cost Sseebtalatiels atta are Pan eee ol 
isoamyltin 333.13 

Ethylpropyltin (C2Hs)(CsH7)SnCh ..| 261.76|need. f. It. Mik: «ee GIbees iBT *).. habeas ares s, eth,, al. 

dichloride pet. 

Ethyl stannic acid..... C:HsSnOOH........ 180.77|wh. amor. gel.|........-.-- d. below red {heat ie s. dil. min. a., 

or powd. KOH; i. al., 
eth., chl., 
xylene 

Ethyltetrathioortho- Sn(SCoHs)......... BOB, LO ee eclive cic secur cll ereteenta save wthevatlteratetete co tarebecet aint] stareretee era rata soteee 105-8 I vceasraet ool enereREen ais tals 5» 

stannate 

Ethyltin tribromide....|C2HsSnBrs.......... 387.48\col. feath. cr. |............ EKO) pee swans jl Pacrereey me ore A 8... | heveyetetaeers ane s. al, 

Ethyltin triiodide...../C2HsSnIz........... BOB eee oc ciscees Vewtakegem (ov hcs ee snail avatars preretera let al hj Ce en MRR socom bccn aia 

Ethyltri-n-butyltin ....|C2Hs(CsHs)sSn...... 319.10/1.4732....... TOVSS <A aeocktale cee \)}') SE PRP soon soc ono ort coo 

Ethyltri-n-propyltin .. .|C2Hs(CsH7)sSn...... 277.02 | AW ais) os tusiavcesl a Seeley s.5 lle 2» 1012) ota Henle. 2. [notte difded DS 

Hexabutylditin........|[(CsHs)sSn}2......... 580.08}col. liq....... 1.1480 1) Ue |e tney ce rite i i 8. org. solv. 

Hexadecyltetrathio- Sn(SCisHas)s........ aT 2:4 By (1 alee RR i Pc oo 2 A <2) Sl PRM MAME RErI IER Spc. iso ae 

orthostannate(n) 

Hexaethy] disitannane -|(Sn(CsHs)s}z: + s)c1001 || SULTS esl, oreceeie « allie nyerelecisiscorsarai| Sloe ooeted ahs 16028 |) fe ene Saw soe en BR at at. 

Hexaethylditin........|{(C2Hs)sSnJo.........| 411.76}liq.......... 154.120 CON eee hie d.270  _— |... «|, «+ | eamaneahen a aaa era 

Hexaphenylditin...... [( Cabs) sSn lease cise 2 00. O2 where c)or,. ol] cae fe + ee 232.5 d. <280 i i 029 eth.; 
18.08 chl.; 
7.82 bz. 

Hexa-p-tolylditin...... {(CeHsCHs)aSn]z.....| 784.18/flat tabl. f.bz.|............ 143.5 d. 335 ofluc|tic oh). ober een sl. 8. bz., eth.; 
v. si. 8. abs. 
al. 

Hexa-p-xylylditin. .... ((CHs)2CsHs)sSn]2....| 868.36|/flat rhomb. |...........- 192.5 d. 368. cie®|aiic?.\... leone 214 bz. 

tabl. f. 
bz.-al. 

Isopropylstannic acid. .|C;H;SnO0OH........ 194.79 whlamors). ce |sss st os oteeldsese.SSl 1]. casi. 0hee inte!) |oxqeemomeel s. dil. min. a., 
KOH; i. org. 
solv. 

Isopropyltetrathio- Sn(SCsHz)4......... 419.30 RE css, al onset eorrcaeea eRe eR 9201) aMllnhhid dk. vel eoteneeilarakeanemetl. ¢ st 

orthostannate 

Isopropyltin tribromide|C;H7SnBrs......... 401.51|pa. yel. deliq.|............ 112)/#0.208 |1,0...5 coo. 38 8. glac. ac. a.; 

pr. sl. s. h. bz., 
ehl,; i, dry 
eth. 

Isopropyltin trichloride |C;H7SnCls.......... PAY es oer cies BRS Pied ol hee cele one. 7518 soe eatere «fe 0 s/o elena) ela fale ate 

Methylstannic acid..../(CHs)SnOOH....... 166.73/wh. amor. |..........-. inifushO.@Ak ft becuatd-<aeee i, i. s. a., alk.; i. 

powd. org. solv. 

Methyltetrathio- Sn(SCHs)s.......... BO O02 Perens afc. lls cforms 31 B10t fa. ac evela a olf oscie sess ete a fala ters 

orthostannate 

Methyltin tribromide..|CHsSnBrs.......... 373.45!wh. need.....|..........-5 53-5 210-1176 8. |. s.eth.,al.,bz., 
lgr., hyd. by 
alk. 

Methyltin trichloride . .|CH:SnCls.......... 240.08] cols or. «.«. «0:0 | ool ettte. a8 43 171 Bet)! .|peo eee hyd. by alk.; 
s. org. solv. 

Methyltin triiodide....|CHsSnIs........... 514.44/1t. yel. need..]............ 86.5.0, 008 |)... cate 8. 8. s. eth., al., 
bz., chl., 
meth. al. 

Methyltribromo- CH:SnBra(CsHsN)2..| 531.66)............[........000. nen ees hl 

dipyridinetin 

Methyltri-n-butyltin. . .|CHs(CiHy)sSn....... 305.07/1.4735....... T0808; Ghee poe T2110 ee TL «sce ahetene areal eee 

Methyltri-n-propyltin. .|CH3(CsHz)3Sn....... 2B2.90 oe aio cision. Sate a eek dell SOME BAR OBO Ho FE Pee. . lee malate aeaeeaterste eee 

Phenylbenzyltin (CeHs) (CeHsCH2)SnClz colineed. f£. [cies se. ens 83-4 80-100: 55 i= AEA, . «6 [isis crea e ataualel otetatetwistsrs siete 

dichloride 357.84| dil. HCl 

Phenyltetrathio- Bn (SCsHs) dara 5DO:57 | ee ebetieratajavals [Somers overs BF | Neaiein se nis aine eee so cies a efe cic sitet iianiene oy? the 

orthostannate 

Phenyltin tribomide. ..|CsHsSnBrs.......... $36 B 2c alaieis «2. ON | Mosbl estan alien rem 182=39, 1) >) sbhvcs). ..... |= fae anata Weeaeee ne 

Phenyltin trichloride.../CsHiSnCls.......... BOB-1Glool: liq.......|so0ds scores ele ode haa a Lea ee i. 8. bz., MeO 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Crystalline Solubility in grams per 100 ml of 
No. Name Rormule Mol. | form, color Sp. gr. or Melting Boiling 
wt. | and index of density point, °C point, °C Cold Hot iAcohel! 
refraction i 
water water acids, etc. 
Tin 
137| Phenyltribenzyltin..... (Calis) Sn(CsHiCs)s:| $469.20) lig eset: aca eee allsecteec ace ZOO as eae Bl astra non encour aces s. all ord. org. 
solv. except 
al. 
138| Propyltetrathioortho- |Sn(SCsH7z)4......... 419, BO havarterateie agate keels moe iete cel nornreralMeicraeaerarteied N23 OO eisrascyeretete/eille crarevare. o's Bie tene Meotat eee 
stannate(n) 
139| Propyltin triiodide..... Canis)... SADA) AE iepescte alates |x ek eas folevlna ee eee cote a tore GSZOOIG STG ersratarcrsys Sllle.os ezvata, oxceello Metre Maetaegn vs 
140| Propyltri-n-amyltin(n).|CsHi(CsHu)sSn... ..| 375.21|1.4732....... 1:0368) > ||P aeeb arcs LOGS Pe ok | Sarco sel emesis and Mlle mee areoos 
141| Stannic bisacetyl- (CsH702)2SnBrz..... 476;73| Colemix-sided | aganse es olsen nies 1ST merece ont oncor 8. bz., chl., 
acetone dibromide cr. acet.; sl. 8. 
eth., CCh 
142] Stannic bisacetyl- (CsH702)2SnCle..... .| 387.82]col. six-sided |............]............ 202-3 Fd gh | Phere at 8. bz., acet. 
acetone dichloride cr. 
143] Stannic bisbenzoyl- (CioH1sO2)2SnBrz. ...| 614.98|pa. yel. powd.|............|......20000% D1 3= 4 awa eet cea score sl. s. org. solv. 
acetone dibromide 
144| Stannic bisdibenzoyl- | (CisHi002)2SnBrz. . ..| 723.00]sulfur-yel. cr.|...........-|oecccceeeeee 276-8 eye (hl Be ee sl. s. org. solv. 
methane dibromide 
145} Stannic bis-3-ethyl- (C7H1102)2SnBrz..... 532.84|col. six-sided |............ 164-6 NT TE ex ne eE ae llecee Cine s. c. chl., bz.; 
acetylacetone pr. sl. s. It. pet. 
dibromide 
146| Tetra-dl-amyltin...... Sn(CsHu)a.2 5025.55 403.26]1.4730....... 10222) nae oy evcciecert V7 410 Ms tescte ts atert vallicvecsare eveie: 0) Billo elec Meee kena 
147| Tetra-n-amyltin....... Sn(CrBu)stenn-teeyee 403.26|col. stable 10206 ee ah as cere ters ok EPR 7 UIE Sieln seta RO mehc er eee Pere er meaceeretien ts 
liq., 1.4720 
148| Tetraaquastannic (CsH702)2Sn(OH2)4SnBre Col. tab. prion ses eee es LOO? feet A ent Ail lorenetetehey « eiltne ore ee Saas (BaDzs 
bisacetylacetone 987.12 
stannibromide 
149| Tetrabenzyltin........ Sn(CsHsCH2)s....... AS3:23lcolapredtalte |\isecenrte ccs Aza Se meme © il '<ersrersbses, cree is u 8. common 
pet. org. solv.; 
sl. s. lt. pet. 
150] Tetra-n-butyltin....... Bn(Cie)aeeen.eceee 347.16|col. stable 1.0572 <-—70 TAB ee cecaputtaccanll ic ceweayornjace littareke icsae st aks 
liq., 1.4730 
151; Tetracyclohexyltin....|/Sn(CsHu)s..........} 451.31|wh. mier. Noschiaeckeee|eOGrs. - Ailtodte hex deeietne i. ie 6.25” bz.; 
grains 0.86” al.; s. 
chl. C82 
152] Tetraethyltin......... Sn(C2Hs)s.. 20... 234.94|col. lig. n'y |1.1872 —112 181 i. i. 8. org. solv. 
1.4724 
153} Tetra-n-heptyltin...... Sn(C7His)s..........] 515.48/1.4698....... OR © Sen ies Ae, SOIR © SO aes RENN ea is ie Nic tenateig: at uae a Mee etays are Rice sirn 
154| Tetra-n-hexyltin...... Sn(CeHis)<.........~| 469.37/1.4706....... 10.9059 ea eatitensers terete ZOOS om Maa | Chern eee cre | laistsist sors tarere | teva iaaava yavanna 
155| Tetraisoamyltin....... Sn(Cph) sees ok 403526 lig. bes sveryssane TOS li toagtciss ae hb LSBs ree BE Sabah sacks sitene tarsia san a¢00or8 | yas) weep eue'e ams © 
156| Tetraisobutyltin......./Sn(CaHo)a.......... 347.16|col. liq....... 1.05423 -—13 267; 143165 fi. i. 8. org. solv. 
157| Tetralauryltin.........|(CisHo)sSn......... 796.02/1.47362..... 0.895 15-16 cciacaps tener erage eh, hate] iereneieeie., rete 
158| Tetramethyltin....... Sn(Ciaaes ase tcr 178.83} col. liq. 1.4386] 1.314° —54.8 78 i is 8. org. solv. 
159| Tetra-n-octyltin....... Sn(Cskliz)gn. ce eaane 571.59|1.4691....... (OMe ate 96 As Ayes als PAat De Same © [Teor riers comes) ISOCAM ON fr ra, tence tie ere 
160| Tetraphenyltin........ Dn(Cekle)es oe vk 427.12)tetr. col. f. 1.490° 226 >420 i. rte s. h. bz., pyr., 
xylene CCk, chl., 
ac. a.; sl. 8. 
al. 
161] Tetrapropyltin........ Sn(CsH7)4.........- 291.05|col. lig....... A NOBS 22 ea ocala: sjaseacte 222-5 ie i. 8. org. solv. 
162| Tetra-o-tolyltin....... Sn(CsHiCHa)s...... 483.23/wh. cr. powd.|............/158-9 (215) |............]i. i. 8. ee eth.; 
i. al. 
163 | Tetra-m-tolyltin......./Sn(CsHsiCHa)s....... 483:Z3|col need: ucalaiepicite eres |L2SiDen aoe Ail aescs s uncer i, i. 8. ra h, eth., 
h. al. 
164| Tetra-p-tolyltin....... Sn(CsHiCHa)s....... 483:23|col. need......0\|hseeiee + ce 230-3 WAP TAS Saerteie is i. 8s. bz., chl., 
C82, pyr.; sl. 
s. al., eth. 
165| Tetravinyltin......... (CH:CH2)Sn....... 226.87|col. lig., np 1.2677  =|..........2- BS-B1S ee Te ee te Mince ce aaa caguiet Dee 
1.4993 
166| Tetra-m-xylyltin...... [(CHs)2CeHajsSn.... . 539.33|/rhomb. need. |............ 219.5 Cs S007 ae oad sotiserwencal cwales vivran's .314® al.; 
f. bz.-al. 5.28” eth.; 
35.1” bz.; 
43.2 chl. 
167| Tetra-p-xylyltin....... ((CHs)2CeHs)sSn.....| 539.33|}wh. quad. pr.|............ 272-3 d. 360 i. i. eee ge 
1.73” bz.; 
2.80” chl. 
0.29% eth.; 
-017” meth. 
al. 


C-717 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Crystalline 
Mol. | form, color Sp. gr. or Melting Boiling 
No. Name ee wt. | and index of density point, °C point, °C 
refraction 
Tin 
168| Tolylstannonic acid(o) .|CHsCeHiSnOoH..... 242.83|amor. powd..|.... G.:295, go; Nice nee 
169| Tolylstannonic acid(m) |CHaCsH«SnOoH..... DADO orotate sible] fore sie: ster=.a =v: «il asayensloeetedotet ete d, 295 
170| Tolyltetrathioortho- Sn(SCHsCesHa)s... .. TEAS era ccysisteva:'e'llareterr econ qe Oe LOO ae ae Ill stevaiessssnsseravens 
stannate(p) 
171 | Tolyltin trichloride(o)..|CHsCseHsSnCls...... DROS ote rcs vrais LZG1Q> We eaaaioe ean 154-820 
172| Tolyltin trichloride(p).|CHsCeHsSnCls...... SU GANS eerste tessterars W7522. os | Me Aerator 156-733 
173 Tolyltrichloro- CHsCsHiSnCls...... 316.18]col. liq....... 1.7516 <—20 150-128 
stannane(m) 
174| Triallylbutyltin....... (CH2:CHCHs)a(CaHs) Sn Higa 0.0162 =. )03315 9 |erertisie ster 116-1191 
302.05 
175| Tri-n-amyltin bromide. |(CsHi)sSnBr........| 412.03]1.4963 1.2678 
176| Tribenzylethyltin...... (CeHsCH2)3(C2Hs)Sn.| 421.15|col. tabl. f. Sli ep oe licen sanane 
al.-lt. pet. 
177| Tribenzyltin chloride . .|(CsHsCH2)3SnCl..... 427.54|wh. need.....|............|142-4 d. 
178| Tribenzyltin hydroxide |(CsHsCH:2)sSnOH.. .| 409.10|rhomb., col. |............ P20 Sl Senaetacet oe 
tabl. 
179| Tribenzyltiniodide..... (CeHsCH2)sSnI......| 519.00}need. like pr. |............ 102-8 ee Fl tcioe eats 
f. glac. ac. a. 
180| Tributyltin acetate ...|(CsH»)sSn(OOCHs). .| 349.08|wh., waxy 1.27 80-83 
solid 
181] Tri-n-butyltin bromide |(C4H»)sSnBr........ 369.95/1.5000....... Vi GO OD yeaah © ltheioke ela cvare i eke we teeta eens e 
182| Tri-n-Butylvinyltin. .. . | (n-CiH»)3Sn(CH:CH2) eLATON sc; <<|1-085,. cEvni| serene 1148 
317.08 
183 | Triethyl-n-amyltin....|(C2Hs)sCsHuSn..... PtH UATE has Seton pe a Ab] LASER ee Ses aay oar IS SEES Bice cnr 3 10219 
184| Triethyl(p-dimethyl- | (C2Hs)s(CHs)2NCsH«Sn 156108552 022425 — 6 aie SBS. 172-33 
aminophenyl) 326.05 
stannane 
185| Triethyl-o-hydroxy- (C2Hs)sOHCsHaSn.. .| 298.98]1.53772...... NO 2 208 eee tepatsuaiee «te 197-2003 
phenyl stannane 
186| Triethylisoamyltin..... (Css) sSn(Csbin)ics || 27720200. wee a ceo brs {0 2 Side ey rennin 8 111185 
187| Triethylisobutyltin. ...|(C2Hs)aSn(C4H»)... .| 262.99]............ Same wll |=, aie ot ERE 96.517 
188] Triethylphenyltin..... (C2Hs)sSn(CeHs). .. .| 282.98}col. lig....... 12639." & la dtexcoue 254 
189| Triethyl-n-propyltin. . .|(C2Hs)sSn(CsHz)....| 248.97|............ T1680 6: B20. ctexoucinsiaiet 8218 
190) Triethyltin........... (Celis )sSn oo 5.., ee, 205.88)col. liq....... 1.3774 <-75 16123 
191 | Triethyltin bromide. . .|(CoHs)sSnBr........ 285.79|col. liq.......|1.630 —13.5 223-4 » 
192| Triethyltin chloride....|(C2Hs)sSnCl........ 241.33)col. liq. 1,428823.3 15.5 208-10 
1.501723.3 
193 | Triethyltin ethoxide. . .|(C2Hs)3Sn(OC2Hs)...| 250.94|col. NiGiactis:< 1-41: fe cal [Beane oy Rotate 2 190 
194] Triethyltin hydroxide. .|(C2Hs)sSnOH....... PPI SAT} BA Sar nhl AGIA IGGL en Hee 43 271 
195| Triethyltin iodide. ....|(CoHs)sSnI......... 332.78)col. liq....... 1.833 — 34.5 225 (231) 
196] Triisoamyltin bromide.|(CsHu)sSnBr....... AZ OS lor arcry ck e. 1.261320.7 21 177 
197| Triisoamyltin chloride .|(CsHi)sSnCl..... SOTAOU aerate aes ois. < 1.1290%.2 — 30.2 17418 
198| Triisoamyltin fluoride. .|(CsHu)aSnF........ 351.12|need | SOS | ek ||Saaveteetere 
199] Triisoamyltin iodide.. , (Crk) sS0k eee 4250\02) teeta tae 1.377726.5 —22 18218 
200| Triisobutylethyltin. ...|(C4H»)sSn(C2Hs)....| 319.10]............ L077 0%. MUON: eee eee 12516 
201) Triisobutylisoamyltin. .|(CsH»)s3Sn(CsHu)....| 361.18]............ UOSDONS, Niet comnane 152,916.65 
202 | Triisobutyltin bromide, (CsHo)sSnBr........ 360.90 |e anes: 1.3523 —26.5 14818 
203 | Triisobutyltin chloride .|(C4H»)sSnCl........ 320,401 oe ren werden 1.1290%.2 +30.2 17413 
204| Triisobutyltin fluoride -|(CaHe)sSnF......... 309.04|fine long pr. .|............ 244 Fo ek bi bate ciate 
205| Triisobutyltin iodide, . . (CBs) sSnl.. sca oss 416.94/col. liq....... 1,37826.5 —22 284-6 
206 | Triisopropyltin bromide|(C3H7)3SnBr........ RPT N- TA leon chap aee 1.4263%5.2 —49 133” 
207 | Triisopropyltin idodide |(C3Hz);SnI......... 374.86 1.437822.2 15118 


C-718 


Solubility in grams per 100 ml of 


Cold 
water 


Hot 
water 


Alcohol, 
acids, etc. 


8. c, meth, al., 
al., eth., chl., 
eth. acet., 
pyr., a. and 


8. ac. a., acet., 
bz., eth., chl. 


ewww wenn eles er eeete esse erseees 


eee e ee cclecces oes cefecsinies 0s ese 


pole oe ne 6 0] se cae wens 0) eleisieie scuinin unas 


s.al,,org.solv. 
8. org. solv. 
8. org. solv. 


8. org. solv. 
8. org. solv. 
8. org. solv. 


-967% bz.; 


al. 


al.; 
0.61482 meth. 
al., .1®%bz. 

s. eth., org. 
solv. 

8. Org. solv. 


ee i err 


Pee eee ee swears 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Tin 


Tri-p-tolyltin fluoride. . 


Name 


Crystalline 
ormute Mol. form, color Sp. gr. or 
wt. | and index of density 
refraction 


Trimethyldecyltin..... 
Trimethyldodecyltin. . . 
Trimethylethyltin..... 
Trimethyltin.......... 
Trimethyltin bromide. . 
Trimethyltin chloride. . 
Trimethyltin fluoride . . 


Trimethyltin hydride. . 
Trimethyltin hydroxide 
Trimethyltin iodide.... 
Trimethyltin oxide.... 
Trimethyltin sulfide... 
Triphenylallyltin...... 
Triphenylbenzyltin.... 
Triphenylbutyltin..... 
Triphenylethyltin..... 
Triphenylmethyltin.... 
Triphenyl-a- 


naphthyltin 
Triphenyltin.......... 


Triphenyltin bromide. . 


Triphenyltin chloride. . 
Triphenyltin fluoride .. 


Triphenyltin hydroxide 
Triphenyltin iodide... . 


Triphenyl-p-tolyltin. . . 
Triphenyl-p-xylytin.... 
Tri-n-propyl-n-butyltin 
Tri-n-propylethyltin. . . 
Tri-n-propylisobutyltin 


Tri-n-propyltin chloride 
Tri-n-propyltin fluoride 


Tri-n-propyltin iodide. . 
Tri-o-tolyltin bromide. . 
Tri-p-tolyltin bromide . 
Tri-o-tolyltin chloride. . 


Tri-m-tolyltin chloride . 
Tri-p-tolytin chloride. . 


Tri-p-tolyltin hydroxide|(CsHiCHs)sSnOH .. . 
Tri-o-tolytiniodide.... . 


(CHa)3(CioH21) Sn... . 
(CHa)s(Ci2Ho5)Sn... . 


305.07]liq., 1.4602. ..|1.0487 
333.13)lig., 1.4610 . .|1.0285 


(CHa)3(C2Hs)Sn..... 192.86) col. ig. c.caae| deere cisco | Aaoene a 
(CHa) Sn cenaences 163.80}col. liq....... 1.570% 23 
(CHs)3SnBr..... ivaie| 12437 0lcol..ors.orslidtiase ences ek 27 
(CHs)sSnCl......... 4.99.24 col. cartaeemealsaccmcesiian: 37 
(CH) snk? 182.79] wh. short. Me RTS 360 seal. 
thick rect. tube 
pr. 
(GH3)SnH-. 3.22. : 164:80\¢olSouly, dig; mma peers ailites ae ei 
(CH3)SnO Uses nn-| 180:80] coli pr... cilaes-e+<<se0 118 d. 
(CHs)sSnliaeneeeee 290.70|col. liq....... 2.1432 3.4 
((CHs)sSn}2O0........ 343.59|wh.amor,  |Seecc>ocueac d, 
powd. 
((CHs)sSn}2S ....... 359.65/It. yel. oil... ./1.64925 6 
(CeHs)3(CH2:CHCH2)Sn wv bs 90 WU. crass | crecieis ea retite 73-74 
391.08; 
(CeHs)sSn(CeHsCH2).| 441.14)col. pl. f. al. .|............ 90 
(@ebs)s(Calis)Snia. 4] 407.13| solid! 2... vautelin.. 2 ces eats 59 60 
(CeHs)sSnC2Hs...... 379.07|wh. pr. f. al. .|1.29536 56 
(CeHs)sSnCHs....... 365.05]col. tetr. f. eth.|1.31133.8 60-1 
(CeHs)sSn(CioH7)....| 477.18}col. pr.......].....--.000- 125 
(GcHs) Snore S00/0li wh. pow.) ari|eeeeeie eee d > 232.5 
(CeHs)sSnBr........ 4295021 GOL. OF: siciesouss| tenet ieee cere 120.5 
(CeHs)sSnCl........ 380;46| Col. CF, c.crcsclices of in nen ats 106 
(CeHs)sSnF......... SOOT ANG Dress apie idllaeasoic reise ars 357 
(CeHs)sSnOH....... SOT O02 | rer soteiens a potas inisrocoi for aves ercrene 118 
(Cokis)sSn0iocc<.cr 476.91|/4-sided |............ 121 
monocl. wh. 
(CeHs)sSn(C7H7)....| 441.14!meed. f. eth. .|............ 124 
(CeHs)sSn[CeHs(CHs)2]2 GOlmig HEX... |linen eres ok 100.5 
560.33] sheets f. al. 
(CsH7)sSnCaHo...... BOG: 07) tees tinicatote ora libs, eyareevetevscevern ete tehcne dss 
(CsH7)sSn(C2Hs)..... 2k. OS | Ree aerer celts Del 2252-82 ele esate 
(CsH7)sSn(CaHp)....| 305.07]............ POSSI ML MMe ert ese 
(CsH7)sSnCl........ 283.41|col. liq....... 1.267828 — 23.5 
(CsH7)sSnF......... 266:96) flat: press aracel| aorta icreere tes ¢ 275 
(CsH7)sSnI......... 374.86!col. liq....... 1.69218 —53 
(CeHsCHs)sSnBr....| 472.00|)rhomb. tab |............ 99.5 


f. al. 


(CeHiCHs)sSnBr....| 472.00|rhbdr. f. al...]............/98.5 


(CeHiCHs)sSnCl....| 427.54!short, thick |............ 99.5 

(CeHsCHs)sSnCl..... ADT GA) a Git8h velo aise Me RG ic aS arete 108 

(CeHsaCHs)sSnCl..... 427.641THOmD. Dletelllivaeien @ «se aie 97.5 
al. 

(CeHiCHs)sSnF..... 411.09)hairlike felted|............ 305 


400/10 oneene viata ssl eiaanebeiniaioteyelete 
519.00|rhomb. cr. 
fr. al.-eth 


(CeHsCHs)sSnl...... 


C-719 


Melting 
point, °C 


Solubility in grams per 100 ml of 


Boiling 
HY ° 
point, °C Cold Hot 
water water 

C198 owe ol ehsacwemetal tease deere 
ba era pe a ots, Te cnirli ARM YERioe 6 
108.2 i i 

182 i as 

165 8. 8. 

154 8 8 

37.5 | actvareinetorcll cirerretee ete 
60 WarGlona.  |tectuetorae 
subl. >80 _ s. 8. 

170 WAL Bs - il desehSas. satay 
Poy awe re i, i 

233.5 i ewreasl) ol feuctants sucht 
diss Sp sateeoraare i. i 

OS tek ok out lta 2's: |ichayEydisvat obec Sue 
2228 wee ey Rees eae 

d, 280 i i 

24913.5 iy Le 

24013.5 i, i 

sl. 8 

25318. i i 

PRD ee ciel omplPapoe Gone 
D7 .523 Ss jer catrase te oll sod aaah foasashs 
L288 pea Wall sctyarereeee valle csmtcihone alt? 
T2315 TF iw lai orciitte. © s'lisie cd bsheaaras 
2602 9 TATAR S| Pepe pate el yethesens ieuens 


Alcohol, 
acids, etc. 


a a ar) 
° 
5 
mR 
co) 
° 
% 
< 


. org. solv. 
2.4531 meth. 

al.; 1.08%! al., 

0.05% bz. 

8. org. solv. 
Be Ae Blea, Dey 
chl., CCl, 

alk. 
8. bz., al., 
eth., acet. 
8. a., alk.; 
i. org. solv. 
8. org. solv., 
HNO: 
8. org. solv. 


8. org. solv. 
except al. 


.|sl. s. MeOH 


18.1” chl. 

s. al., eth. org. 
solv. 

8. org. solv. 


.|sl. 8. c. al., 


8. org. solv. 


s. bz., chl., 
eth. 


8. org. solv. 

4.265! meth. 
al,; 2.738 al.; 
0.118%! bz. 

8. org. solv. 


..|8. bz., eth.; 


sl. s. al. 


eth. 
8. al. 


PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 
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Crystalline Solubility in grams per 100 ml of 
No. Ame Hormula’ Mol. oe pee ee gr. or oe ater 
wt. an es a ° epsity point, point, Cold Hot Aleohol, 
Pe? Roehl water water acids, etc. 
Tin 
248| Tri-p-tolyltiniodide. ...|(CsHsCHs)sSnI......| 519.00/rhomb. pl. |............ L205 cise aires suai weell scatencoseva © ae 6 ele eRe s. bz.,-eth.; 
fr. eth.-al. sl. s. al. 
249| Tritriphenylstannyl- [(CeHs)sSn}sCH..... 1063.05twhs er: ald. o.|.0.<s-. 2 sae LOR Bi Scick eaters i i v. 8. bz., eth 
methane chl.; s. h. 
pet. eth.; sl. 
8. c. pet. eth., 
al. 
250] Trivinyldecyltin....... (CH2:CH)sa(CioH21) Sn} 341.11/1.4820....... 10672 9G] Nestrerat relates 90-9496 foc ss. 0 «| a v:c.ciele a betel] (etieaeiatatatahe ate 
251| Trivinylhexyltin....... (CH2:CH)s(CeHis)Sn | 285.00]1.4851....... 11266. (4B eet. Gees 5791008 |. sana v0 lew cleo eietteetes iain nate 
252| Trivinyloctylitin...... (CHe:CH)s(CsHiz)Sn | 313.05/1.4819....... 1.0865 OS), i ae Mane rrr alice. Fs cei 
253 Trivinyltin chloride....|(CH2:CH)sSnCl..... 235.28]1.5235....... 15189 Ol Merete ere ee ot i,t i nee Meme ere elle cote oor 
254| Tri-p-xylyltin bromide. |[(CHs)2CeHs)2SnBr...| 514.08/Ing. hex. cr. f.|............ WSL © Watesevese Sis%ecaceysie'] e.acereiere cre ee s. bz., chl., 
al. eth.; i. c. al 
255| Tri-p-xylyltin chloride .|{(CHs)2CsHs]SnCl ...| 469.63/6-cornered |............ 140-5. TR Wc ck cece chee cece eee 8. bz., chl., 
col. f. al. eth.; i. c. al. 
256 | Tri-m-xylyltin fluoride . |((CHs)2CsHs]sSnF ...| 453.17|fine felted DOG Wisse ereeisterstsve eis [lave ciel ouerel etell eee s. bz., eth., al. 
need. 
257| Tri-p-xylyltin fluoride .|{(CHs)2CeHs]sSnF....|453.17 |fine Ing. need.|............ BAT NMS couse ste enilicen a oe s1 beeen sl. s. bz., h 
eth., al. 
258| Tri-p-xylyltin iodide. . .|[(CHs)2CeHs]sSnI....| 561.08}hex. tabl.f-al.|............ 11s: i SSA ier (etme Selle s. bz., chl., 
eth.; i. c. al. 
259] Vinyltin trichloride. ...|(CH2:CH)SnCls..... 252M Ol lnablesaasr LGO8L Wiad crewvercn i on ') 9) MnP RSME n NGA occ. nooo 
Titanium 
1] bis-(cyclopentadienyl)- |(CsHs)2Tilz......... 431.90|purp pone [B19 de AS. Seiclucd cores alll creeper | ere sl. s. tol.; 
titanium diiodide 8. org. solv. 
2} bis-(cyclopentadienyl)- |(CsHs)2TiCh........ 249: OOlred-OFs. ce cl ane es 280-200 Hse... ca eecille scree ne] eee sl. s. tol., chl., 
titanium dichloride al., eth., bz., 
CS: CCh; 
i. pet. eth 
3| bis-(cyclopentadienyl)- |(CsHs)2TiBr2........| 337.91/dk. red er... .|1.920 240-3 publ. =| i..«.s, «sable e |g s. tol., org. 
titanium dibromide (314 + 2) solv. 
4| Di(p-dimethylamino- |{(CHs)sNCeHsOH]:Ti(CsHs)2 |maroon......|............[umst. =  frsececeeeeee|ocesccevclecccsscevefeeeerea eee: 
phenol) [bis(cyclo- 450.44 
pentadienyl)] 
titanium 
5| Diphenyl[bis(cyclo- (CoHs)2Ti(CsHs)2....| 332.30}or.-yel.......).........00- 146-8 doo J |owacendu gmail sae ee s. CH:Ch; 
pentadienyl)] i. pet. eth 
titanium 
6| (Di-m-tolyl)[bis(cyclo- |(CHsaCeH4)2Ti(CsHs)2| 360.36lor.-yel.......|........-.0- LSB—40. dfs cee scsi eceille cisvsian 0 lle scrp epcenelenel | eLearn 
pentadienyl)] 
titanium 
7| (Di-p-tolyl)[bte(cyclo- |(CHsCeHi)2Ti(CsHs)2| 360.36)or.-yel.......|...0....00.sfocecscsacsccleccscecccseclesscsacsclessoeseees i. pet. eth 
pentadienyl)] 
titanium 
8| Methylaminotitanium |(CH:N):TiCh....... 213.34|bluish-grn. cr.|1.33% subl. 5-20 _|d. 75 B. | yee oe dil. HCl, dil 
trichloride HoSO. 
9| Monochlorotrieth- TiCl(OC2Hs)s....... 2USID4l pan veluliqces.\neetee wretelere tell terete acs |) (PMA BARRIS S| lol ccn. oS 
oxytitanium 
10| Phenyltitanium (CcHs) Ti[(OCH(CHs):)]s hibits Reo Aaae anne 100-1200. {S282 sccsierell dees ee boll s. pet. eth. 
triisopropylate 302.27 
11) Tetraethoxytitanium ..|Ti(OC:Hs)s......... 228.15|col. oily liq. |1.1066% |............ 1B PR Mo SHG |(scn oy co dec 
supercooled, 
np 1.5082 
12| Tetramethoxytitanium.|Ti(OCHs)s.......... 172:04 solid wae eral eee ek 210 24382 Ne i i. bz. 
13] Titanium isopropoxide |Ti(OCsHz)s......... 284 95|liqes snes... 0.9550 20 (i: Vn WAMMAMARR (Riis Ss Soci oc oc sti 
14| Titaniummonochloro- |Ti(OCH:CH:OCH:CH)Cl_ col. lig., np [1.208 =... 1821; = 7) [sddicd’, cll obaletete er eieel anne tela 
tri-2-ethoxyethoxide 
350.70] 1.516 
15) Titanium tetra-n- ——|TiO:(CH:)s:CHik | 452.58|liq., np 1.483.|0.950% =|... 886 || scus'e. « fetus 
hexoide 
16| Titanium tetra- Ti[OCH:CH(CHs)2) | 340.36Jcr.; liq. np liq, 0.960 [30 nd Pere ln 
isobutoxide 
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PHYSICAL CONSTANTS OF ORGANOMETALLIC COMPOUNDS (Continued) 


Crystalline 
Name Formula Mol. form, color Sp. gr. or 
wt. | and index of density 
refraction 
Titanium 
Titanium tetra-n- Ti[O:(CHe)4:CHs]s.. .| 396.47]liq. nb 1.485 |0.974% 


Melting 
point, °C 


SUE fol aiferenee 240-2 d. 


160-165 d. 


192-193 


35.5-36.5 


—42.2 


107 (in He) 


pentoxide 
Tungsten 
bis-(Cyclopentadienyl)- |(CsHs)2W2(CO)s..... 665.95|purp. red. cr. 
hexacarbonmonoxide- 
bitungsten bis- 
(Cyclopentadienylbi- 
tungsten 
hexacarbonyl) 
Mesitylenetungsten (CHs)sCeHsW(CO)s..| 388.08]yel..........Jecccceeccees 
tricarbonyl 
Uranium F 
Uranium (IV)- U(CeHsCOCH:COCeHs)s _—sifvilt. blk. cr...|............ 
dibenzoylmethane 1131.04 
Uranium (IV)- U[N(CoHs)e]4........ 526.55/ ental yee iaolt awe eieieres 
diethylamide 
Uranium(V)ethoxide...|U(OC2Hs)s......... 463.33]dk. brn. liq. .|1.71125 
Uranium isipropoxide. .|U(OC«Hs)s......... 603.61brnF crs... cleo aeeiene 
Uranium (V)methoxide./U(OCHs)s.......... 393.20jred, cr. solid.|............ 210 
Uranium (V)2,2,2-tri- |U(OCH2CFs)s....... 733.19|grn.-brn. solid|............ 
fluororethoxide 
Vanadium 
bis-Cyclopentadienyl- |(CsHs)2VChk........ 252: O4\pae Rr. <Cr. ve alteneie ss saree 2 
vanadium dichloride 
bis-Cyclopentadienyl- |(CsHs)2VBr2........ 340.951dk* gn...... allege occ: 
vanadium dibromide 
Zine 
Di-n-butylzine........ Zn(CH6 Hs© Hels) acme) |LiCane nus orcterecall earacetioaneietererd lise mucisGus>aiacs 
179.60 
Diethylzine........... Zn(CsH5)3...5.... 08. 123.49] col. liq. ign. in}1,18218 
Dimethylzine......... /AN(G) = DT papor > eee 95.44lcol. liq....... 1.386105 
Diphenylzinc......... Zn(Cells)aeec occ: - PCH |K alte done oo lSeePasnnacde 
Di-n-propylzinec....... Zn(CH2CH2CHa)z...| 151.55)liq. ne 1.4845 
Di-o-tolylzine......... Zn(CeHsCHa)2...... 247 .GAl wh? Cres... helete etic scans 
Zirconium 
bis-Cyclopentadienyl- |(CsHs)2ZrBro........ S81 23loolls CPs .0:0.5 RE abot «se 


zirconium dibromide 


C-721 


Solubility in grams per 100 ml of 


Boiling 
+ 9, 
pS Cold Hot Alcohol, 
water water acids, etc. 
Ler | M Iisyeczhovererista}| tarataleve:afararel| aronsvaconerers eteraie 
a psig eh ae aea | cherie: avehere aya |'eta tote os ietetare s. chl., CCh, 
CS; i. ligr. 
BUD sr gecmbatem [raistncstctsiese|| cieretorevers ators | sa sitieletcretsparece 
BUDE VAs eee ir Cron meutilieeieteiiens @crs v. 8., bz. 
ARE NEARER d, Seulescistis + (Ss DE.)\8> CtR 
1 GOO Bpeaeteet | latfeiro:i: sce s, veil sereivivcers eee s. al., eth. bz.; 
d. acet. 
LO 20-007 GMM RT aie ser stral| srachaie, wisoh ae oxekevaye lode bumia oe 
subl. ee 4) ‘Weyetetew avevenone s. eth., bz. 
190—2109.%1 
Fitatiys cactncusaee tanersraveincs Cre ove siereiave ona s. eth., 8. bz 
Mee Tecattttte serene | etevenecos ory sore lle iaveVols tenon as s. chl., al.; sl. 
s. eth., C82, 
CCh, bz.; i. 
pet. eth. 
BE ip 5:6: < ARIS | cleyestnare-ehave:l a orereraig crete s. chl., CCh, 
lgr. 
81-29 Date crcyeyateva soll sss, claeanapareravat ars 
118 ED Ui sterercynerates [ictus cteenreeaeia eas 
46 GSN Wiiewmeeaare grails, esi Bs 
eth. xylene 
280-285 Give Wheto creer v. 8. bz., eth., 
(in He) s. CHCls 
Ue ak @ | WEE said aganllbodsooaccsee 
SHEET AF rue sielafe ve llace'e ctvnahelora,s s. xylene; v. sl. 
s. pet. eth. 
po ee 8. Baer cniaial eats lie mane heen rae 


SUBLIMATION DATA FOR ORGANIC COMPOUNDS 


Compiled by Mansel Davies 


The tables quote the parameters from what appear to be the best data in the literature expressed 
in the form 


logiop(mm) = A — B/T 


and the temperature range for which they apply. The corresponding heats and entropies (taking 
the standard state of the vapor to be 


AH (sublimation) = 2.303 R.B. cal/mol 
AS (sublimation) = 2.303R(A — 2.881) cal/mol K. 


Compound Temp. range °C A B Ref. 
Acenaphthene 18 to 37 11.758 4290.5 1 
Acetamide 25to77 11.8468 4050.1 2 
Acetic acid -35to +10 8.502 2177.4 3 
Acetic Acid. m-cresyl ester 2to44 9.759 3170 14 
Acetophenone, 1-chloro- 5 to 50 13.779 4740 14 
Acetophenone, |-chloro-o-nitro 23 to 54 14.24 5413 14 
Acetophenone, 1-chloro-m-nitro 26 to 70 14.080 5700 14 
Acetophenome p-methoxy 3 to 27 11.367 4056 1 
Acetone, benzoyl 5 to 26 12.317 4375 1 
Adipic acid 86 to 133 15.463 6757 4 
Anthracene 65 to 80 12.638 5320 5 
Anthracene 105 to 125 12.002 5102 6 
Anthracene, 9,10 diphenyl 208 to 229 16.058 8213 22 
Anthraquinone 224 to 286 12.305 5747 3 
Arachidic acid 63 to 73 25.453 10,424 23 
Arsine, Diphenylcyano 23 to 53 10.724 4420 14 
Azobenzene (cis) 30 to 60 9.652 3914 iz 
Azobenzene (trans) 30 to 60 9.721 3911 7 
Behenic acid 71 to 79 23.604 10,100 23 
Benzanthrone —- 13.416 6030 8 
Benzene —30 to 5 9.846 2309 3 
Benzene —58 to —30 9.556 2241 3 
Benzene, p-chloroiodo 30 to 50 9.819 3200 15 
Benzene, -dichloro 10 to 50 11.985 3570 17 
Benzene, a-hexachloro 51to7l 11.950 4850 14 
Benzene, B-hexachloro 95 to 117 11.790 5375 14 
Benzene, y-hexchloro 60 to 92 15.515 6022 14 
Benzene,A-hexachloro 55 to 75 12.635 5100 14 
Benzene, -hexamethyl 11.070 4215 37 
Benzene, 1, 2, 3,-trichloro 16 to 30 10.662 3440 6 
Benzene, 1, 2, 4-trichloro 6 to 25 10.445 3254 6 
Benzene, 1,3,5-trichloro 9 to 28 9.176 2956 6 
Benzil 45 to 67 12.708 5140 1 
Benzoic Acid 70 to 114 12.870 4776 9 
Benzoic acid, p-hydroxy 125 to 160 13.623 6063 9 
Benzoic acid, o-methoxy 80 to 95 11.871 4746 9 
Benzophenone (stable) 16 to 42 17.46 4966 10 
Benzophenone, (meta stable) 11 to 25 17.19 4818 10 
Benzoquinone - 10.00 3280 18 
Benzoquinone, 2.6-dichloro 1 to 42 9.85 3670 18 
Benzoquinone, trichloro 28 to 54 12.03 4630 18 
Benzoquinone, tetrachloro 60 to 83 12.06 5170 18 
Benzoquinone, p-xylo 0 to 20 11.53 4030 18 
Bibenzyl 13 to 34 12.194 4386 1 
Biphenyl 6 to 26 11.168 3959 1 
Butyramide 25 to 68 12.739 4546 2 
Butyramide 63 to 109 12.594 4513 2 
Camphor 0 to 180 8.799 2797 3 
Capramide 80 to 97 16.471 6577 2 
Capramide, N-methyl 30 to 52 14.594 5371 ll 
Capric acid 16 to 28 17.130 6119 23 
Caproamide 65 to 95 13.328 4968 2 
eCaprolactam 21 to 41 11.839 4339 34 
Caprylamide 52 to 101 14.920 5783 2 
Carbamic acid, n-butyl ester 19 to 43 14.582 4919 11 
Carbamic acid, ethyl ester 19 to 43 14,090 4646 11 
Carbamic acid, n-hexyl ester 18 to 41 14.748 5018 11 
Carbamic acid, methyl ester 14 to 32 11.966 3883 11 
Carbon tetrabromide (mono- 22 to 46 9.3867 2841 12 
clinic) 

(cubic) 48 to 56 8.5670 2579 12 
Carbon tetrachloride —64 to —48 9.089 2027 13 
o-Cresol, 3, 5-dinitro 17to 51 14.140 5400 14 
Cyclohexane —Sto +5 8.594 1953 3 
Cyclo-trimethylene-trinitramine 110 to 138 11.870 5850 16 
Diphenylamine 25 to 51 12.434 4654 21 
Dodecanedioic acid 102 to 123 17.728 8006 4 
Eicosanedioic acid 107 to 122 18.185 8644 4 
Enanthamide 72 to 93 13.617 5182 7) 
Ethane, 1.1 66 to 100 14.191 6160 14 
p dichloro diphenyl tri-chloro 

Ethane, hexachloro (cubic) 13 to 174 8.731 2677 26 
Ethane, hexachloro (triclinic) 13 to 174 9.890 3077 2b 
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SUBLIMATION DATA FOR ORGANIC COMPOUNDS (continued) 


Compound 


Ethylene dibromide 
Ethylene, trans di-iodo 
Fluorene 

Formic acid 

2 Fuoric acid 

Hendecanoic acid 
Heneicosanoic acid 
Heptadecanoic acid 
Hydroquinone tetrachloro 
Hydroquinone tetrachloro, p- xylo 
Lauramide 

Lauric acid 

Methane 

Methane, triphenyl 
Myristamide 

Myristic acid 

Naphthalene 

1-Naphthol 


2-Naphthol 


Nonadecanoic acid 
n-Octadecane 

Oxalic acid, anhyd. 

Oxalic acid, anhyd. (a) 
Oxalic acid, anhyd. (f) 
Oxamic acid 

Oxamide 

Palmitamide 

Palmitic acid 
Pelargonamide 
Pentadecanoic acid 
Pentaerythritol (tetrag) 
Pentaerythritol, tetranitrate 
Phenanthrene 

Phenol 

Phenol, p-acetyl 

Phenol, p-benzyl 

Phenol, p-tert butyl 

Phenol, 2-tert butyl-4- methyl 
Phenol, 4-tert butyl-2-methyl 
Phenol, p- formyl 

Phenol, p-methoxy 

Phenol, o-phenyl 

Phenol, p-phenyl 

Phenol, 2:4:6-tritert butyl 
Phthalic anhydride 
Propionamide 

Pyrene 

Pyrrole 2-carboxylic acid 
Rubeanic acid 

Salicylic acid 

Sebacic acid 

Stearamide 

Steraric acid 

Suberic acid 

Succinic acid 

d-Tartaric acid, dimethyl ester 
dl-Tartaric acid, dimenthy] ester 
Thapsic acid 

2-Thenoic acid 

Thymol 

Toluene, 2, 4, 6-trinitro 
Tridecanoic acid 
Valeramide 


. Aihara, Bull. Chem. Soc.,Japan 


Temp. range °C 


-21to +8 
—8 to 20 
33 to 49 
-Sto +8 
44to 55 
20 to 28 
68 to 73 
48 to 58 
77 to 86 
59 to 88 
76 to 95 
22 to 41 


—194 to -184 


52 to 76 
85 to 100 
38 to 52 
6to 21 
25 to 39 
39 to 50 
25 to 39 
39 to 58 
58 to 64 
15 to 25 
60 to 105 
38 to 52 
38 to 50 
82 to 90 
80 to 96 
91 to 105 
46 to 60 
80 to 97 
38 to 48 
106 to 135 
97 to 138 
37 to 50 
5 to 32 
47 to 75 
40 to 62 
8 to 30 
2to 20 
3 to 24 
39 to 63 
5 to 27 
19 to 40 
54 to 74 
18 to 40 
30 to 60 
45 to 73 
72 to 85 
77 to 81 
87 to 105 
95 to 134 
102 to 130 
94 to 106 
57 to 67 
106 to 134 
99 to 128 
35 to 44 
42 to 85 
104 to 125 
42 to 50 
0 to 40 
50 to 143 
31 to 39 
60 to 101 
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A B Ref. 
9.884 2606 13 
5.86 2130 19 
11,325 4324 5 
12.486 3160 36 
14.62 5667 25 
16.432 6037 24 
22.602 9642 24 
21.836 8769 24 
10.08 4650 18 
12.36 5280 18 
19.169 7980 2 
19.897 7322 23 

7.651 5169 3 
12.661 5228 1 
20.940 8746 2 
18.740 7291 23 
11.597 3783 5 
13.074 4873 1 
11.526 4389 1 
13.356 5109 1 
11.660 4579 1 
35.916 13,815 24 
22.83 7995 27 
12.223 4727 29 
13.17 5130 28 
12.57 4875 28 
12.58 5639 30 
12.57 5893 30 
22.690 9489 2 
20.217 8069 23 
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23.110 8813 24 
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12.056 5068 31 
11.507 4383 31 
12.249 4632 32 
12.041 4139 2 
11.270 4904 5 
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12.713 5515 30 
12.859 4969 9 
18.911 8395 4 
24.449 10,230 2 
21.180 8696 23 
16.937 7472 4 
14.068 6132 4 
16.610 5903 20 
16.127 5941 20 
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20.939 7764 24 
12.846 4666 2 
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HEAT OF FUSION OF SOME ORGANIC COMPOUNDS 
Compiled by R. Loebel 


Compounds in the following tables are listed in order of the increasing number of carbon and hydrogen atoms in the 


molecule. Melting points are listed in degrees Celcius and heats of fusion in calories per gram. 


Formula Name a : he Formula Name ae : 
CHCl, Trichloromethane — 63.6 17.62 C,H,O; Succinic anhydride 119.0 
CHN Hydrogen cyanide — 13.4 74.38 C,H,S Thiophene — 39.4 
CH,Cl, Dichloromethane —95.14 16.89 C,H, 1,3-Butadiene — 108.9 
CH,N, Cyanamide 44.0 49.81 C,H, 2-Butyne — 32.26 
CH,0, Formic acid 8.3 66.05 C,H,O, Crotonic acid 72.0 
CH,;D Monodeuteromethane — 182.7 12.76 C,H,O, cis-Crotonic acid T1e2 
CH,Br Methyl bromide —93.7 15.05 C,H,O, Methyl oxalate $4.35 
CH, Methane — 182.5 13.96 C,H; Isobutene — 140.4 
CD, Deuteromethane — 183.4 10.75 C,H, cis-2-Isobutene — 138.9 
CH,0O Methanol —97.8 23.70 C,H,gN,S Thiosinamine 77.0 
CH,S Methyl mercaptan — 121.0 29.35 C,H,0, Ethyl acetate — 83.6 
CH,N Methylamine — 93.5 47.20 C,H,O, n-Butyric acid —5.7 
CBrCl, Bromotrichloromethane —5.7 3.05 C,H,0O, Dioxane 11.0 
CCcl,0 Phosgene — 127.9 13.86 C,H,Br sec-Butylbromide —112.7 
CCI,NO, Chloropicrin — 64.0 48.16 C4Hio n-Butane — 138.3 
CElz Tetrachloromethane — 23.0 5.09 C,Hj0 Isobutane — 159.42 
CS, Carbon disulfide —111.5 13.80 C,H,,0 n-Butanol —89.8 
C,HCI,0, Trichloroacetic acid S725 8.60 C,H,;,O tert-Butyl alcohol 25.4 
C,H,Br,Cl, —_1,2-dibromo-1,1-dichloro- C,H;,0 Ethyl ether — 116.3 
methane — 66.9 Ta C,H, 2Si Tetramethyl silane — 99.04 
C,H,Cl,0, _Dichloroacetic acid 10.8 14.21 C,H; Cyclopentene — 1351 
C,H;3Br Bromoethane — 139.5 11.44 G.H; Isoprene — 145.9 
C,H3Br; 1,1,2-Tribromoethane —29.2 8.16 C;H, 1,4-Pentadiene — 148.8 
C,H,Cl Chloroethane — 153.8 18.14 C,;H,;0; Levulinic acid 33.0 
C,H,;ClO, a-Chloroacetic acid 61.2 31.06 C.Hio |-Pentene — 166.2 
C,H,ClO, B-Chloroacetic acid 56.0 35:12 CsHio cis-2-Pentene —151.4 
C,H;3Cl, Methyl chloroform — 30.4 4.90 C;5Hio trans-2-Pentene — 140.2 
C,H3Cl, 1,1,2-Trichloroethane — 36.6 20.68 CeHis Cyclopentane —93.8 
C,H3Cl,; Chloral hydrate 47.4 33.18 C,H, 0, Valeric acid — 59.0 
C,H3F; 1,1,1-Trifluoroethane = ibs 17.61 C5H;> n-Pentane a PT 
C,H,Br, 1,2-Dibromoethane 9.93 13.79 C,;H,> Isopentane — 159.9 
C,H,Cl, 1,2-Dichloroethane — 35.5 Peles P: C;H,, 2,2-Dimethylpropane — 16.7 
C,H,O Ethylene oxide = 112.5 28.07 C;H,,0 Amyl alcohol — 78.9 
C,H,0, Acetic acid 16.6 45.91 C,H3Br;0 2,4,6-Tribromophenol 93.0 
C,H,Cl Ethyl chloride — 138.3 16.49 C,H4Brl o-Bromoiodobenzene 21.0 
C,H, Ethane — 183.3 22405 C,H,Brl m-Bromoiodobenzene 9.3 
C,H,O Dimethyl! ether — 141.5 25.62 C,H,Brl p-Bromoiodobenzene 90.1 
C,H,O Ethanol —114.5 26.05 C.H,Br3 o-Dibromobenzene 1.8 
C,H,O, Ethyleneglycol —115 43.26 C.H,Br, m-Dibromobenzene —6.9 
C,H,S Dimethyl sulfide =Ohjs3) 30.73 C,H,Br2 p-Dibromobenzene 86.0 
C,H,S Ethyl mercaptan — 121.0 19.14 C,H,Br,0 2,4-Dibromophenol 12.0 
C,H;S; Methyl disulfide — 120.5 2532 CsH4,CINO,  m-Chloronitrobenzene 44.4 
C,H,N Dimethylamine =922 31.51 CsH,CINO, _ p-Chloronitrobenzene 83.5 
C,H,0, Acrylic acid 12.3 37.03 C,H,Gl5 o-Dichlorobenzene — 16.7 
C3H;Br, 1,2,3-Tribromopropane 16.19 20.24 C-Hel, m-Dichlorobenzene —248 
C3H;N;0, Trinitroglycerol 12.3 23.02 C.H,Cch p-Dichlorobenzene a 5} 
C3H, Cyclopropane —127.4 30.92 C,H,I, o-Diiodobenzene 23.4 
C3H, Propene E—18a:3 17.06 C,;H,I, m-Diiodobenzene 34.2 
C3H,.BrCl Trimethylenebromochloride —58.9 14.0 CH, p-Diiodobenzene 129.0 
C3H,Br, 1,3-Dibromopropane — 342 16.10 C,H,N, 0, o-Dinitrobenzene 116.93 
C,H,Cl, 1,2-Dichloropropane — 100.5 13:53) CL HUNTo, m-Dinitrobenzene 89.7 
C,;H,O Acetone —94.8 23.42 CH INGO p-Dinitrobenzene 1733 
C3H,Cl 2-Chloropropane —117.2 22.48 C.H,O, ° — Benzoquinone 112.9 
C3H,NO, Urethane 48.7 40.85 C,H;Br Bromobenzene — 30.6 
CH, Propane =) 19.11 C;H,BrO p-Bromophenol 63.5 
C3;H,O Propanol — 126.1 20.66 C,H,Cl Chlorobenzene — 45.2 
C,;H,O Isopropanol —89.5 21.37 C,H.I Iodobenzene —31.3 
C3H,O, Glycerol 18.2 47.95 CsH;NO, _ Nitrobenzene 5.7 
C,;H,N Trimethylamine 117.1 26.47 CsH;NO;, _p-Nitrophenol 113.8 
CaH4N2 Succinonitrile Show 7) 1171 CsHsNO; _0-Nitrophenol 45.13 


C-724 


HEAT OF FUSION OF SOME ORGANIC COMPOUNDS (Continued) 


Formula 


CoH. 
CsH.N20> 
CsH.N202 
CsH,N202 
C,H,O 
CsH,Oz 
C.H,.O, 
CsH.O2 
C.H.S 


Name 


Benzene 
o-Nitroaniline 
p-Nitroaniline 
m-Nitroaniline 
Phenol 

Pyrocatechol 

Quinol 

Resorcinol 
Thiophenol 

Aniline 
Phenylhydrazine 
Glutaric acid 

Methyl fumarate 
Cyclohexene 

Methyl succinate 
d-Dimethy] tartrate 
dl-Dimethy] tartrate 
Methylcyclopentane 
Cyclohexane 
Tetramethylethylene 
Cyclohexanol 
Paraldehyde 
2,2-Dimethylbutane 
2,3-Dimethylbutane 
n-Hexane 

Isohexane 
2-Methylpentane 
Isopropyl ether 
n-Propyl ether 
o-Chlorobenzoic acid 
m-Chlorobenzoic acid 
p-Chlorobenzoic acid 
o-Nitrobenzoic acid 
m-Nitrobenzoic acid 
p-Nitrobenzoic acid 
2,4,6-Trinitrotoluene 
2,4-Dinitrotoluene 
Benzoic acid 
p-Bromotoluene 
9-Iodotoluene 
o-Aminobenzoic acid 
m-Aminobenzoic acid 
p-Aminobenzoic acid 
Toluene 

Benzyl alcohol 
p-Cresol 
Dimethylpyrone 
p-Toluidine 
1-Heptene 
Methylcyclohexane 
n-Heptane 
2-Methylhexane 
2,2-Dimethylpentane 
2,4-Dimethylpentane 
3,3-Dimethylpentane 
3-Ethylpentane 
2,2,3-Trimethylbutane 
o-Tetrachloroxylene 
p-Tetrachloroxylene 
Cyclooctatetraene 
o-Xylenedibromide 
m-Xylenedibromide 
o-Xylenedichloride 
m-Xylenedichloride 
p-Xylenedichloride 


M.P., 
ZG 


5.53 
lee 
147.0 
114.0 
40.9 
105.0 
172.3 
110.0 
— 14.9 
— 6,3 
19.6 
MS) 
102.0 
= NURS) 
19.5 
49.0 
87.0 
— 1425 
6.6 
— 74.6 

25.46 
10.5 
=OR NY) 
— 128.8 
—95:3 
5307 
= SEN 
— 86.8 
26:1 
140.2 
154.2 
PEL EY 
145.8 
141.1 

239.20 

80.83 

70.14 
122.4 
28.0 
34.0 
145.0 
179.5 
188.5 

— 94.99 
—15.2 
34.6 
132.0 
43.3 
—119.7 
— 126.6 
— 90.6 
—118.2 
— 123.8 
=119:9 
— 134.9 
— 118.6 
— 25.0 
86.0 
95.0 
—4.7 
95.0 
77.0 
55.0 
34.0 
100.0 


H,, 
cal/g 


30.45 
27.88 
36.50 
40.97 
28.67 
49.40 
58.84 
46.22 
24.90 
27.09 
36.31 
371639 
57.93 

9.58 
35.72 
21.50 
35:12 
19.68 

7.47 
15.51 

4.19 
25.02 

1.61 

2.22 
36.27 
17.41 
17.38 
25.79 
20.66 
39°27 
36.39 
49.23 
40.06 
PIES) 
52.80 
22.34 
26.40 
33.89 
20.86 
18.75 
35.98 
38.03 
36.46 
W717 
19.83 
26.28 
56.14 
39.90 
30.82 
16.43 
33.78 
21.16 
13.98 
15.95 
16.86 
22.78 

325 
21.02 
22.10 
25.87 
24.25 
21.45 
29.03 
26.64 
32.73 


C-725 


M.P., H,, 

Formula Name °C eate 
C,H,0, Phenylacetic acid 76.7 25.44 
C,H,0, o-Toluic acid 103.7 35.40 
C,H,0, m-Toluic acid 108.75 27.59 
C,H,O, p-Toluic acid 179.6 39.90 
C,H,NO, Hydroxyacetanilide 91.3 33.59 
C3Hio o-Xylene — 25.2 30.64 
CgHio m-Xylene — 47.8 26.01 
CgHjo p-Xylene 13.2 37.83 
C,H i. Ethylcyclohexane —111.3 hisl> 
CyHi., trans-1,1-dimethylcyclohexane — 33.3 4.38 
CyHi. cis-1,2-dimethylcyclohexane —49.9 3.50 
CyHi6 trans-1,2-dimethylcyclohexane — 88.2 22.35 
CyHi. cis-1,3-dimethylcyclohexane —75.6 23.05 
CyHi, trans-1,3-dimethylcyclohexane —90.1 21.01 
C;H;., cis-1,4-dimethylcyclohexane —87.4 19.82 
CsHi6 trans-1,4-dimethylcyclohexane — 36.9 26.27 
CgH,.02 Caprylic acid 16.3 35.40 
sHis n-Octane — 56.8 43.21 
CsHis 3-Methylheptane — 120.5 23.81 
CsHis 4-Methylheptane — 121.0 22.68 
C;H,, 2,2,4-Trimethylpentane — 107.3 18.92 
C,H,N Quinoline — 15.6 19.98 
C,H,O, Cinnamic acid 133.0 36.50 
C,H,O, Allocinnamic acid 68.0 2735 
C,H,,0, Hydrocinnamic acid 48.0 28.14 
CoH,2 Pseudocumene -43.8 7.47 
C,H;> Hemimellitine — 25.4 16.65 
CoH,2 Mesitylene — 44.7 18.90 
CoH,30, Pelargonic acid 12.35 30.63 
9H 20 n-Nonane — 53.5 28.83 
C,)9H,NO, Nitronaphthalene 56.7 25.44 
C, Hs Naphthalene 80.2 35.06 
C,;9H,O a-Naphthol 95.0 38.94 
C,.H,O0 B-Naphthol 120.6 31.30 
C,,H,O, Methylpheny! propionate 18.0 22.86 
Ci, oH N a-Naphthylamine 50.0 22.34 
C,0H1902 Methyl cinnamate 36.0 26.53 

CioH,2 Camphene 51.0 57.0 
C,9H,,0 Anethole 225 25.80 
CoH 14 Durene 79.3 37.40 

1oHi.4 Prehnitene —7.7 20.0 
CyoHi,4 p-Cymene — 68.9 17.10 
C,oH,,0 Thymol 51.5 27.47 
C,9H,;;NO d-Carvoxime TAS 23.29 
C,9H,;NO 1-Carvoxime 71.0 23.41 
CioH,;NO di1-Carvoxime 91.0 23.61 
C,9H2 90 1-Menthol 43.5 18.63 
C,9H2902 n-Capric acid 31.99 38.87 
CioH22 n-Decane — 29.7 48.34 
Cy, Hj0 2-Methylnaphthalene — 34.4 20.11 
G7, H>,05 n-Undecilic acid 28.25 32.20 
C,,H2.4 Undecane — 25.6 34.12 
C,,H N Carbazole 243.0 42.05 
C,2Hj0 Diphenyl 165.5 30.40 
C,2Hi oN, Azobenzene 67.1 28.91 
C,2H;>9N,0 Azoxybenzene 36.0 21.62 
C,,H,,N Diphenylamine 52.98 25.23 
C,2H,2N2 Hydrazobenzene 134.0 22.89 
C,2H 140, Apiol 29.5 25.80 
C,,H,,0, n-Lauric acid 43.22 43.72 
C,2H26 n-Dodecane —9.6 GY ech) 
C,3H;9O Benzophenone 47.85 23.53 
C,3;H,3N Benzylaniline 32.37 21.86 
C,,H,0, Anthraquinone 284.8 37.48 
Cy4Hi0 Anthracene 216.5 38.70 


HEAT OF FUSION OF SOME ORGANIC COMPOUNDS (Continued) 


Formula 


C14Hi0 
C14H1 00 
Ci4H12 
C,4H2,0, 
C,6H320, 
C,6H340 
Ci8H;403 
C13H3002 
C,3H3402 
CisH3s 


Name 
Phenanthrene 
Benzil 
Stilbene 


Myristic acid 
Palmitic acid 

Cetyl alcohol 
Cinnamic anhydride 
Stearic acid 

Elaidic acid 
n-Octadiene 


M.P., 
LG 


96.3 
9512 
124.0 
53.96 
61.82 
49.27 
48.0 
68.82 
44.4 
28.2 


Hy, 
cal/g 


25.0 

PipH MS) 
40.0 

47.49 
39.18 
33.80 
28.14 
47.54 
52.08 
57.65 


C-726 


Formula 


CyoH 40 
Cr0H42 
C21 H44 
C22H46 
C23H4s 
Cr4Hs0 
C25Hs2 
C27Hs.6 
CrsHss 
C;,H, 1006 


Name 


n-Nonadecane 
n-Eicosane 
n-Heneicosane 
n-Docosane 
n-Tricosane 
n-Tetracosane 
n-Pentacosane 
n-Heptacosane 
n-Octacosane 
Tristearin 


Formula 


CBrN 
CBr, 
CBrF, 
CBr, F, 
CCIF, 
CCIN 
CCL F; 
ccl,O 
CCl, F 
CCl, NO, 
ccl, 


CFN 

CF, 
CHBr, 
CHCIF, 
CHCl, F 
CHCl, 
CHF, 
CHN 

CH, Br, 
CH, Cl, 
CH,O 
CH, 0, 
CH, ASCl, 
CH, BO 
CH, Br 
CH,Cl 
CH, Cl, Si 
CH,F 
CH,I 
CH, NO 
CH, NO, 
CH, 

CH, Cl, Si 
CH,O 


CH,S 
CH, CIsi 
CH,N 
CH, Si 
CH, NSi, 
CIN 

CN, 0, 
co 

cos 
COSe 
co, 
CSSe 
cs, 

C, BrCl, O 
C,HCIF, 
C, CIF, 


C,C1, Fa 


GaR, 
C,C,F, 


C,C1,F, 
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HEATS OF VAPORIZATION OF ORGANIC COMPOUNDS 


Numerical values in the following table are in the units of gram calories per gram mole. To convert to joules per gram 
mole, multiply the listed value by 4.184. 


Name 


Cyanogen bromide 
Carbon tetrabromide 
Bromotrifluoromethane 
Dibromodifluoromethane 
Chlorotrifluoromethane 
Cyanogen chloride 
Dichlorodifluoromethane 
Phosgene 
Trichlorofluoromethane 
Trichloronitromethane 
Carbon tetrachloride 


Cyanogen fluoride 
Carbon tetrafluoride 
Tribromomethane 
Chlorodifluoromethane 
Dichlorofluoromethane 
Chloroform 
Trifluoromethane 
Hydrogen cyanide 
Dibromomethane 
Dichloromethane 
Formaldehyde 
Formic acid 
Dichloromethylarsine 
Borine carbonyl 
Methyl bromide 
Methy! chloride 
Trichloromethylsilane 
Methy! fluoride 
Methyl iodide 
Formamide 
Nitromethane 
Methane 
Dichloromethylsilane 
Methanol 


Methanethiol 
Chloromethylsilane 
Methylamine 
Methylsilane 
2-Methyldisilazane 
Cyanogen iodide 
Tetranitromethane 
Carbon monoxide 
Carbony! sulfide 
Carbony! selenide 
Carbon dioxide 
Carbon selenosulfide 
Carbon disulfide 
Trichloroacetyl bromide 


1Chloro-2,2-difluoroethylene 


1-Chloro-1 ,2,2- 
trifluoroethylene 
1,2-Dichloro-1,2- 
difluoroethylene 
Tetrafluoroethylene 
1,1-Dichloro-1 ,2,2,2- 
tetrafluoroethane 
1,2-Dichloro-1,1,2,2- 
tetrafluoroethane 


1,1,2-Trichloro-1 ,2,2- 

trifluoroethane 
Tetrachloroethylene 
Tetrachlorodifluoroethane 
1,1,2,2-Tetrachloro-1 ,2- 

difluoroethane 
1,1,2-Trifluoro-1,2,2- 

trichloroethane 

Hexachloroethane 
Chloropentafluoroethane 
Hexafluoroethane 
Tribromoacetaldehyde 
Trichloroethylene 
Trichloroacetaldehyde 
Trichloroacetic acid 
Pentachloroethane 
Acetylene 
1,1,1,2-Tetrabromoethane 
1,1,2,2-Tetrabromoethane 
Oxalic acid 
cis-1 ,2-Dichloroethylene 
trans-| ,2-Dichloroethylene 
1,1-Dichloroethylene 
1,1-Difluoroethylene 
Dichloroacetic acid 
1,1,1,2-Tetrachloroethane 


aH, 


10,882.8 
10,771.4 


3,996.3 


5,243.4 
8,363.1 
6,224.3 
6,424.1 
9,109.7 
8,271.5 
7,628.8 
5,875.3 
3,016.5 
9,673.3 
5,212.9 
6,286.8 
7,500.5 


7,338.8 
8,722.0 
7,572.3 
5,917.9 
9,896.5 
9,636.8 
4,867.6 
5,925.9 
5,375.3 
7,450.0 
3,986.4 
6,616.5 
15,556.6 
9,210.9 
2,128.8 
7,011.0 
ea hp) 
8,978.8 
6,331.9 
6,349.5 
6,469.5 
4,683.6 
7,185.6 
14,065.4 
9,848.7 
1,613.3 
4,992.2 
5,366.5 
5,539.0 
8,003.0 
6,786.8 
9,673.9 


5,421.5 


7,185.6 


11,711.3 


11,057.8 
8,314.7 
8,469.2 

13,817.9 
9,800.1 
4,665.8 

14.517.3 

12,911.5 

21,630.6 
7,420.6 
7,243.1 
7,211.8 


12,952.9 
9,296.5 
8,725.6 


Formula 
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Name 


1,1,2,2-Tetrachloroethane 
1-Bromoethylene 
Bromoacetic acid 
1,1,2-Tribromoethane 
1-Chloroethylene 
Chloroacetic acid 
1,1,1-Trichloroethane 
1,1,2-Trichloroethane 
1-Chloro-1,1-difluoroethane 
1,1,1-Trifluoroethane 
Trichloroacetaldehyde- 
hydrate 
1-Fluoroethylene 
Acetonitrile 
Methyl thiocyanate 
Methyl isothiocyanate 
Ethylene i 
1-Bromo-2-chloroethane 
1-Bromo-2-chloroethane 
1,2-Dibromoethane 
1,1-Dichloroethane 
1,2-Dichloroethane 
1,1-Difluoroethane 
Acetaldehyde 


Ethylene oxide 
Acetic acid 


Methyl formate 
Mercaptoacetic acid 
Ethyl bromide 

Ethyl chloride 
2-Chloroethanol 
Trichloroethylsilane 
Trichloroethoxysilane 
Ethyl fluoride 
Ethyltrifluorosilane 
Ethyl iodide 
Acetamide 
Acetaldoxime 
Nitroethane 
Di(nitrosomethyl)amine 
Ethane 
Dichlorodimethylsilane 
Ethyl alcohol 
Dimethyl ether 
1,2-Ethanediol 
Dimethyl sulfide 
Ethane thiol 
Dimethylantimony 
Ethylamine 
Dimethylamine 
1,2-Ethanediamine 
Dimethylsilane 
Dimethyldiborane 


2-Ethyldisilazane 
Cyanogen 
Acrylonitrile 
Propadiene 
Propyne 


2,3-Dibromopropene 
Methy! dichloroacetate 
2-Propenal 

Acrylic acid 

Pyruvic acid 
1,2,3-Tribromopropane 
1-Chloropropene 

Allyl chloride 
Epichlorohydrine 
Methyl chloroacetate 
1,1,1-Trichloropropane 
1,2,3-Trichloropropane 
Allyltrichlorosilane 
Propionitrile 
3-Hydroxypropionitrile 
Ethylisothiocyanate 
Nitroglycerine 

Propene 

Cyclopropane 
2-Bromo-2-nitrosopropane 
1,2-Dibromopropane 
1,3-Dibromopropane 
2,3-Dibromo-1-propanol 
1,2-Dichloropropane 
1,3-Dichloro-2-propanol 


Acetone 


C-727 


aH, 


9,917.1 
6,076.9 
13,537.8 
11,874.1 
6,263.0 
13,134.5 
8,012.7 
9,163.2 


12,141.5 


4,198.1 
8,173.2 
9,424.1 
7,990.1 
3,453.7 
9,314.9 
8,995.6 
9,229.4 
7,288.0 
7,950.7 
6,068.8 
7,267.8 
6,622.1 
6,823.3 
9,963.9 
9,486.6 
7,027.8 
13,790.7 
6,843.1 
6,310.6 
10,740.6 
9,457.8 
8,811.4 
5,519.5 
6,945.7 
7,851.8 
14,025.3 
11,317.8 
9,531.1 
10,326.7 
3,139.5 
7,995.7 
9,673.9 
$409.8 
14,032.4 
6,742.3 
6,728.7 
12,075.7 
6,845.1 
6,660.0 
10,510.5 
5,497.8 
5,696.7 


7,348.3 
6,597.3 
7,941.4 
§,141.2 
5,632.4 


9,886.2 
10,820.5 
7,628.8 
10,955.1 
11,815.7 
12,047.1 
6,594.3 
7,386.8 
9,815.4 
10,815.0 
8,933.9 
10,714.3 
9,386.1 
8,769.0 
13,287.2 


9,574.7 
13,753.1 
4,697.4 
5,897.7 
9,619.6 
9,801.9 
10,374.4 
13,190.0 
8,428.5 
12,067.6 


7,641.5 
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Name 


Ally] alcohol 
Propylene oxide 
Propanoic acid 
Methyl acetate 
Ethyl formate 
Methyl glycolate 
Methoxyacetic acid 
n-Propyl bromide 
2-Bromopropane 
n-Propyl chloride 


2-Chloropropane 
Trichloroisopropylsilane 
n-Propy! iodide 
2-Iodopropane 
Propionamide 
1-Nitropropane 
2-Nitropropane 

Ethyl carbamate 
Propane 


n-Propanol 


Isopropanol 

Ethyl methyl ether 
1,2-Propanediol 
1,3-Propanediol 
2-Methoxyethanol 
Glycerol 

Methyl ethyl sulfide 
Propanethiol 
Trimethylborine 
Chlorotrimethylsilane 
Trimethylgallium 
n-Propylamine 
Trimethylamine 
Trimethy! phosphate 
Trimethyldiborane 
Carbon suboxide 
Carbon subsulfide 
Trichloroacetic anhydride 
Octafluoropropane 
Furan 
1,3-Butadiyne 


a,8-Dibromomaleic anhydride 


trans-Fumary] chloride 
Maleic anhydride 
2-Nitrothiophene 
Butenyne 

Succinyl chloride 
Chloroacetic anhydride 
Succinic anhydride 


1,4-Dioxane-2,6-dione 
Thiophene 
Selenophene 


a-Chlorocrotonic acid 
Ethyl chloroglyoxylate 
Ethyl trichloroacetate 
3-Butenenitrile 
Methacrylonitrile 


cis-Crotononitrile 
rans-Crotononitrile 
Succinimide 
Allylisothiocyanate 
1,2-Butadiene 
1,3-Butadiene 
Cyclobutene 

1-Butyne 

2-Butyne 

Ethyl dichloroacetate 
2-Chloroethyl chloroacetate 
cis-Crotonic acid 
trans-Crotonic acid 
Methyl acrylate 
Methacrylic acid 

Vinyl acetate 

Acetic anhydride 
Dimethyl oxalate 
cis-1-Bromo-1-butene 
trans-|-Bromo-1-butene 
2-Bromo-1-butene 
cis-2-Bromo-2-butene 
trans-2-Bromo-2-butene 
1-Bromo-2-butanone 
2-Methylpropiony! bromide 
1,1,2-Tribromobutane 
1,2,2-Tribromobutane 


aH, 


10,577.7 
7,295.8 
12,454.4 
7,732.8 
7,511.7 
11,105.0 
13,451.0 
8,029.8 
7,591.7 
7,485.7 
6,905.8 
6,855.2 
8,973.3 
8,467.1 
8,243.4 
14,554.0 
9,949.9 
9,476.9 
13,078.6 
4,550.0 
4,811.8 
11,298.8 
10,421.1 
10,063.5 
6,388.3 
13,575.2 
13,782.3 
9,893.8 
18,188.9 


7,855.3 
5,375.4 
7,589.1 
7,758.8 
7,408.0 
6,361.7 
11,019,7 
6,981.8 
6,446.3 
10,466.0 
12,929.0 


7,761.0 
12,579.2 
11,251.0 
12,122.3 
11,926.2 

6,677.2 
12,466.1 
14,645.1 
14,726.0 


14,013.6 
8,748.3 
7,166.1 


15,440.1 
10,268.4 
11,625.1 
9,447.8 
8,083.8 


8,905.4 
9,277.1 
16,422.0 
9,967.8 
6,539.1 
5,688.2 
6,167.5 
6,596.9 
7,868.5 
10,842.8 
12,588.7 
12,964.7 
13,252.2 
8,598.0 
12,526.6 
8,470.4 
10,930.4 
11,519.4 
8,300.2 
8,515.7 
8,389.7 
8,486.3 
8,238.1 
10,980.7 
10,974.6 
11,936.5 
11,622.3 
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HEATS OF VAPORIZATION OF ORGANIC COMPOUNDS (continued) 


Name 4H, Formula Name aH, Formula, Name AH, 
1,2,2,-Tribromobutane 11.622.3 C;H,S 2-Methylthiophene 8,884.2 C,H, Cl, 1,2,4-Trichlorobenzene 11,425.1 
2,2,3-Tribromobutane 11,064.2 C,H,S 3-Methylthiophene 9,084.1 C,H;Cl, 1,3,5-Trichlorobenzene 11,211.0 
Ethyl chloroacetate 10,522.6 C,H,ClO, Propyl chloroglyoxylate 11,430.0 C,H,Cl,0 2,4,5-Trichlorophenol 13,237.0 
1,1-Dichloro-2-methylpropane 9,111.1 C,H,N Tiglonitrile 8,704.6 C,H,Cl,0 2,4,6-Trichlorophenol 14,092.8 
1,2,3-Trichlorobutane 9,447.0 C,H,N Angelonitrile 9,707.5 C,H,Br, 1,4-Dibromobenzene 13,047.8 
Butyronitrile 9,462.9 C,H,N a-Ethylacrylonitrile 8,679.1 C,H, BrCl 1,4-Bromochlorobenzene 16,671.8 
Diacetamide 14,508.1 C,H,NO, Ethyl cyanoacetate 15,615.6 11,451.1 
1-Butene 5,996.7 C,H, Cyclopentene = C,H,.ClL, 1,2-Dichlorobenzene 10,943.0 
cis-2-Butene 6,401.0 C,H, Isoprene 6,901.8 C,H, Cl, 1,3-Dichlorobenzene 10,446.8 
trans-2-Butene 6,221.6 Crs 1,3-Pentadiene 7,313.9 CAHCL 1,4-Dichlorobenzene 17,260.5 
2-Methylpropene 5,742.9 CH; 1,4-Pentadiene 6,826.6 10.611.0 
Cyclobutane 6,464.8 C,H,O Tiglaldehyde 9,009.2 C,H, Cl,0 2,4-Dichlorophenol 13,230.4 
2-Bromoethyl-2-chloroethyk 12,010.5 C.H,O, Levulinaldehyde 11,483.8 C,H,C1,0 2,6-Dichlorophenol 13,472.0 

ether C,H,0, Tiglic acid 13,756.5 C,H,Cl,N 2,4,6-Trichloroaniline pee tS 
1,2-Dibromobutane 10,182.1 C,H,0O, a-Valerolactone 11,537.0 C,H, AsCl, Dichlorophenylarsine 12,229.5 
dl-2,3-Dibromobutane 10,136.1 C,H,O, a-Ethylacrylic acid 14,417.8 C,H, Br Bromobenzene 10,157.7 
meso-2,3-Dibromobutane 9,966.9 C;H,0, Ethyl acrylate 9,259.4 C,H,Cl Chlorobenzene 10,098.0 
1,4-Dibromobutane 11,369.3 C,H,0, Methyl! methacrylate 8,974.9 9,067.3 
Di(2-bromoethyl)ether 12,454.4 Gi H,O, Levulinic acid 17,795.0 C,H, ClO 2-Chlorophenol 10,341.1 
1,2-Dichlorobutane 8;850.6 C,H,0, Glutaric acid 22,085.2 C,H,ClO 3-Chlorophenol 11,979.7 
2,3-Dichlorobutane 8,975.3 C,H,0O, Dimethy! malonate 12,608.1 C,H, ClO 4-Chlorophenol 12,281.6 
1,1-Dichloro-2-methylpropane 8,795.6 C,H,ClO, Ethyl! a-chloropropionate 11,032.8 C,H,Cl0,S Benzenesulfonylchloride 12,621.0 
1,2-Dichloro-2-methylpropane 9,260.1 C,H, ClO, Isopropyl chloroacetate 10,575.7 C,H,Cl,0,P Phenyl! dichlorophosphate 13,319.6 
1,3-Dichloro-2-methylpropane 10,519.7 C,H,N Valeronitrile 9,931.3 C,H, Cl, Si Trichlorophenylsilane 11,385.9 
Di(chloroethyl)ether 11,376.8 C,H,NO a-Hydroxybutyronitrile 13,577.0 C,H,F Fluorobenzene 7,980.4 
1,2-Epoxy-2-methylpropane 7,066.6 CoH. 1-Pentene 6,931.2 C,H, F; Si Trifluorophenylsilane 9,171.6 
Methyl ethyl ketone 8,149.5 CiH. = 2-Pentene 2 CHI lodobenzene 10,277.2 
Dioxane 8,546.2 CHa 3-Methyl-2-butene 7,112.8 10,377.8 
n-Butyric acid 11,881.2 on; (is 2-Methyl-1-butene 6,474.6 C,H,NO, Nitrobenzene 12,168.2 
Isobutyric acid 11,182.8 CFHys 3-Methyl-1-butene a C,H,NO, 2-Nitrophenol 12,497.3 
Ethyl acetate 8,301.1 CoHis Cyclopentane TALLA C,H, 1,5-Hexadiene-3-yne 8,288.0 
Methyl propanoate 8,356.2 CH Methylcyclobutane 6,413.2 CH Benzene 10,254.3 
n-Propyl formate 8,208.1 Can Br, 1,2-Dibromopentane 11,130.0 aie 8,146.5 
Isopropyl formate 8,230.2 C,H, . Br, 1,2-Dibromo-2-methylbutane 7,616.9 C,H, CIN 2-Chloroaniline 12,441.0 
a-Hydroxyisobutyric acid 15,967.0 C,H, oBr, 1,3-Dibromo-3-methylbutane 10,639.6 C,H, CIN 3-Chloroaniline 13,385.6 
Ethyl glycolate 11,318.1 C,H,,Cl,Si = Alllyldichloroethylsilane 9,833.9 C,H, CIN 4-Chloroaniline 12,832.8 
n-Butyl bromide 8,789.1 C,H, 50 Diethyl ketone 11,183.0 C,H,ClO 4-Chlorophenol 12,964.7 
1-Bromo-2-butanol 13,473.7 C,H, ,O Methyl n-propyl ketone 11:240.6 C,H,.N,9, 2-Nitroaniline 15,284.0 
n-Butyl chloride 8,144.8 C,H, ,O Methyl isopropyl ketone 11,073.2 C,H,N,02 3-Nitroaniline 15,996.3 
sec-Butyl chloride 7,407.9 C,H, ,Cl,0 2-Chloroethyl 2- 11,420.8 C,H,N,O, 4-Nitroaniline 17,220.2 
Isobuty! chloride 8,045.1 chloroisopropyl ether C,H,O Phenol 11,891.5 
tert-Butyl chloride 6,876.0 C,H, ,Cl,0 2-Chloroethy! 2- 11,316.9 C,H,O, Pyrocatechol 13,779.7 
2-(Z-Chloroethoxy)ethanol 14,082.1 chloropropyl ether C,H,O, Resorcinol 16,400.8 
n-Butyl iodide - C.H,.cLo Di(2-chloroethoxy)methane 12,908.0 CHO; Hydroquinone 18,734.0 
1-lodo-2-methylpropane 9,650.7 CH °o 3“2 4-Hydroxy-3-methyl-2-butanone 13,639.4 C,H,O; Pyrogallol 15,731.8 
Ethyl methylcarbamate 12,161.2 Beene Valeric acid 13,370.3 C,H,S Benzenethiol 11,320.1 
Propyl carbamate 14,071.8 C,H, 0, Isovaleric acid 12,951.1 C,H,N Aniline 11,307.6 
Di(nitrosoethyl)amine 10,894.8 C,H, 0; Ethyl propanoate 8,877.8 C,H,N 2-Picoline 933.2 
n-Butane 5,801.2 C,H, O02 n-Propyl acetate 8,921.1 C,H,N 3-Methylpyridine (6-picoline) = 
2-Methylpropane 5,084.4 C,H, 9, Isopropyl acetate 8,794.8 C.H, 1,3-Cyclohexadiene = 
5,416.2 C,H, ,0, Methyl butyrate 8,886.0 C,H, Cl, 0, Ethylene-bis-chloroacetate 16,499.1 
Dichlorodiethylsilane 10,038.6 C,H, 00, Methyl isobutyrate 8,593.3 C,H,N, 1,3-Phenylenediamine 14,761.1 
Diethyldifluorosilane 8,214.9 C,H, 0, n-Butyl formate 9,285.9 C,H,N, Phenylhydrazine 13,711.9 
n-Butyl alcohol 10,970.5 Cat. Os Isobutyl formate 8,678.8 C,H,O, a-Methylglutaric anhydride 14,204.9 
sec-Butyl alcohol 10,712.3 C;H, ,0, sec-Butyl formate 8,975.7 C,H, 03 a,o-Dimethylsuccinic anhydride 13,683.1 
Isobutyl alcohol 10,936.0 C,H, 0, tert-Butyl formate 8,955.3 C,H39, Dimethyl maleate 12,615.7 
tert-Buty! alcohol 10,413.2 Cris, OF Diethyl carbonate 10,159.0 CoHy» Cyclohexene ~ 
Diethyl ether 6,946.2 C,H, ,O; 1-Bromopentane - C,H 1,5-Hexadiene - 
Methyl propyl ether 7,409.7 C,H, , Br 1-Bromo-3-methylbutane 9,282.7 C,H, ,Cl,0, Isobutyl dichloroacetate 11,733.1 
1,3-Butanediol 10,479.1 C,H, , Br 1-Chloropentane = C,H; ,CL Si Diallyldichlorosilane 10,462.8 
2,3-Butanediol 13,708.6 C,H, , Br 1-lodopentane ~ C,H, ,O Cyclohexanone 10,037.6 
1,2-Dimethoxyethane 7,681.0 Goi! 1-lodo-3-methylbutane 9,951.6 C,H, 0 Mesityl oxide 10,109.4 
2,2-Thiodiethanol 6,597.0 C,H, ,1 Piperidine 8,911.8 CoH, GO: Isocaprolactone 11,685.0 
Diethylene glycol 16,146.7 C,H, ,N Pentanoic acid - Cri Os Propionic anhydride 11,572.6 
1,2,3-Butanetriol 16,345.8 C,H, , NO, Isobutyl carbamate 13,897.1 CoH Os Ethyl] acetoacetate 11,842.0 
Diethy] sulfite 10,783.0 C,H, , NO, Isoamyl nitrate 10,817.2 C,H, ,0; Methy! levulinate 12,249.8 
Diethyl] sulfate 12,518.2 CH; n-Pentane 6,595.1 C,H, 09, Adipic acid 19,570.2 
n-Butanethiol = CH. 2-Methylbutane 6,470.8 CoH, 004 Diethyl oxalate 14,016.9 
Diethyl] sulfide 8,210.8 CH; 2,2-Dimethylpropane 5,648.6 cos Be £O4 Glycol diacetate 12,496.1 
Diethyl selenide 9,274.7 C. H,,0 Amy] alcohol 12,495.5 CPH, .O: Dimethyl-l-malate 14,127.6 
Diethyl zinc 9,162.3 C.H,,O Isoamyl alcohol 12,497.9 CH: 0; Dimethyl-d-tartrate 15,372.6 
Diethyl amine 7 307.5 C.H,,0 2-Pentanol 12,086.2 (ely: KO Dimethyl-dl-tartrate 14,999.1 
Isobutylamine 478.3 C,H, ,0 tert-Amyl alcohol 11,239.2 C,H, oS Dially! sulfide 9,652.6 
1,3-Diethoxytetramethyl- 9,881.6 C,H,,0 Ethyl propyl ether 7,092.7 C,H, , BrO, Ethyl a-bromoisobutyrate 10,635.8 
disiloxane C,H, ,0 Methyl n-butyl ether siete C,H, , ClO, Sec Butylchloneacetate 11,152.0 
Tetramethyllead 8,843.8 Olhy20; 2,3,4-Pentanetriol 19,694.4 CoH, ,N Capronitrile 10,492.3 
Tetramethylsilane 6,439.2 C,H,,S 1-Pentanethiol 2 CoH. 1-Hexene 7,787.6 
Tetramethyl tin 7,897.8 C,H, ,OSi Ethoxytrimethylsilane 8,030.6 CoH, 2-Hexene = 
Tetramethyldiborane 7,517.1 C,H, ,Si Ethyltrimethylsilane 7,633.4 CoH, Cyclohexane 7,830.9 
Octafluorocyclobutane > C,H, ,Sn Ethyltrimethyltin 8,820.9 CoH, 2 Methylcyclopentane 7,940.0 
Perfluoro-n-butane Pe CCIO; Chioranil 21,514.3 C,H, ,Cl,0 Dichlorodiisopropyl ether —_11,881.1 
3-Bromopyridine 10,863.7 colo, Hexachlorobenzene 15,199.1 C,H, ,Cl, 0, bis(2-Chloroethyl)acetal 13,497.1 
2-Chloropyridine 10,614.5 C, HCl, Pentachlorobenzene 15,124.2 C,H, ,0 2-Hexanone 12,358.3 
2-Furaldehyde 11,614.6 C, HCI, 0 Pentachlorophenol 16,742.6 C,H, ,0 4-Methyl-2-pentanone 11,669.6 
Citraconic anhydride 12,307.8 C,H,BrCl,O = 3-Bromo-2,4,6-trichlorophenol 15,231.9 C,H, ,0 Allyl propyl ether 8,621.5 
Pyridine 9,649.4 CHCl 1,2,3,4-Tetrachlorobenzene —‘12,872.5 C,H, ,0 Allyl isopropyl ether 8,637.5 
Glutaryl chloride 13,192.1 C,H,Cl, 1,2,3,5-Tetrachlorobenzene 11,982.1 C,H, ,0 Cyclohexanol 11,935.8 
Glutaronitrile 13,767.5 C,H,Cl, 1,2,4,5-Tetrachlorobenzene 12,828.8 C,H, ,05 Caproic acid 16,189.4 
Furfuryl alcohol 12,815.8 C,H,C1,0 2,3,4,6-Tetrachlorophenol 15,362.7 C,H, 20, Isocaproic acid 14,874.8 
Glutaric anhydride 14,814.1 C,H,BrCl,O  2-Bromo-4,6-dichlorophenol —_13,829.1 C,H, 2.0: 4-Hydroxy-4-methyl-2-pen= 11,718.8 
Eyrotartarte anhydride 13,251.2 C,H, Cl, 1,2,3-Trichlorobenzene 11,349.5 EAH 
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HEATS OF VAPORIZATION OF ORGANIC COMPOUNDS (continued) 
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Name AH, Name AH, Formula Name 4H, 
Methyl pentanoate _ p-Cresol 13,611.7 C,H,O, Dihydroacetic acid 14,663.8 
Methyl isovalerate 9,567.5 C,H,O, 3,5-Dimethyl-1,2-pyrone 14,470.6 C, H, Br 2-Bromo-1,4-xylene 11,603.7 
Ethyl n-butyrate 9,468.5 C,H,O, 2-Methoxyphenol 13,425.8 C,H, Br 1-Bromo-4-ethylbenzene 10,170.0 
Ethyl isobutyrate 8,945.7 C,H,0, Ethyl 2-furoate 12,144.0 C, H, Br (2-Bromoethy!)benzene 12,152.5 
n-Propyl propanoate 9,857.2 C,H, N 2,6-Dimethylpyridine - C,H, Cl 1Chloro-2-ethylbenzene 10,749.7 
n-Butyl acetate = C,H,N Benzylamine 11,703.2 C,H, Cl 1-Chloro-3-ethylbenzene 10,724.1 
Isobutyl acetate 9,300.8 C,H,N N-Methylaniline 11,982.3 C,H, Cl 1-Chloro4-ethylbenzene 10,659.9 
n-Amyl formate = C,H,N 2-Toluidine 12,663.4 C,H, ClO 1-Chloro-2-ethoxybenzene 12,411.1 
Isoamy| formate 9,438.2 C,H,N 3-Toluidine 12,104.1 C,H,ClIO — 4-Chlorophenylethyl alcohol —_—14,298.5 
Paraformaldehyde 10,348.2 C,H, .0, Dimethyl citraconate 12,917.3 CyH, . Ch, Si Dichlorophenylethylsilane 1,895.1 
Hexane 7,627.2 (ony; GEC} Dimethyl itaconate 15,613.7 C,H, NO Acetanilide y 15,474.1 
2-Methylpentane 7,676.6 C,H,,0, trans-Dimethy] mesaconate 12,688.1 C,H, NO, Methy! anthranilate 13,186.3 
2 -Methylpentane 7743.9 C,H, , NO, 2-Cyano-2-butyl acetate 12,720.8 C,H, NO, 4-Nitro-1,3-xylene 12,948.0 
2,2-Dimethylbutane 7271.0 C)His02 Butyl acrylate 10,194.0 C,H, , Ethylbenzene 9,301.3 
2,3-Dimethylbutane 7,120.0 C,H,N 4-Toluidine 12,428.6 CyHyo o-Xylene 9,998.5 
1-Hexanol 12,708.5 C,H, NO 2-Methoxyaniline 13,684.6 Cy Ho m-Xylene 9,904.2 
a Hexanol 12,386.5 C,H,.N2 Toluene-2 ,4-diamine 15,928.1 C,H, 5 p-Xylene 9,809.9 
8 Hexancl 11,157.9 C,H, oN; 4-Tolylhydrazine 15,063.1 C,H, Cl, OSi Dichloroethoxyphenylsilane 12,516.5 
2-Methyl-1-pentanol 12,036.6 C,H, 0; Trimethylsuccinic anhydride  12,196.7 C,H,,Cl,Si Dichloroethylphenylsilane 11,721.2 
2-Methyl-2-pentanol 11,132.0 C,H,,0,; Ethyl levulinate 12,733.6 C,H, ,O 2-Ethylphenol 12,516.7 
2-Methyl-4-pentanol 10,985.5 C,H,,0, —_—_ Pimelic acid 19,840.8 C,H, ,0 3-Ethylphenol 13,856.4 
Ethyl butyl ether = CH; 20; Diethy! malonate 12,227.7 C,H,,O 4-Ethylphenol 13,437.9 
Di-n-propyl ether 8,229.6 C,H,,;ClO __ Enanthy! chloride 15,242.7 C,H, 0 Xylenol = 
Diisopropyl ether TITS GH aN Heptanonitrile 10,830.5 C,H, ,O 2,3-Xylenol 13,106.9 
Acetal 9,853.9 CH Ethylcyclopentane 8,797.7 C,H, ,9 2,4-Xylenol 13,130.2 
1,2-Diethoxyethane 8,102.6 CH. 2-Heptene 8,643.2 C,H, ,O 2,5-Xylenol 13,130.2 
Di(2-methoxyethyl)ether 11,105.2 Give Methylcyclohexane 8,549.2 C,H,,O 3,4-Xylenol' 13,991.0 
Diethy leneglycol- 12,669.0 CH).0 Enanthaldehyde 11,413.4 C,H, 0 3,5-Xylenol 13,767.7 
diethyl ether C,H, ,0 2-Heptanone 12,478.9 C,H, ,O Phenetole 11,075.8 
Dipropyleneglycol 14,610.4 C,H,,0 4-Heptanone 13,4519 C,H, .O a-Methyl benzyl alcohol 13,087.4 
Triethyleneglycol 17,097.1 C,H,,0 2,5-Dimethyl-3-pentanone 12,266.9 C,H, ,O Phenylethylalcohol 13,307.4 
Dipropyl sulfide pe CoH, Enanthic acid 15,893.8 C,H, ,0, 4,6-Dimethylresorcinol 12,433.1 
Di-n-Propylamine - C,H, ,0; Methyl caproate 10,676.8 Cy Hy; 9, 2-Phenoxyethanol 14,368.3 
Triethylamine af GH 740; Ethyl isovalerate 10,183.9 CoH Og Diethy! dioxosuccinate 13,973.3 
Triethylboron 2,535.0 GH, <0; Propy! butyrate 10,283.7 C,H,,CISi Chlorodimethylphenylsilane 11,382.2 
Chlorotriethy silane 9,806.9 C,H, ,0, Propyl isobutyrate 10,259.7 C,H, ,N N-Ethylaniline Ass 11,817.0 
Triethy] phosphate 11,549.9 GH, 40; Isopropyl isobutyrate 9,717.6 C,H,,N N,N-Dimethylaniline -11,320.4 
Triethylthallium 9,458.6 C,H, 40, Isobutyl propionate 10,495.8 C,H,,N 4-Ethylaniline 12,679.9 
Diethoxydime thylsilane 9,758.2 C,H, ,0, Isoamyl acetate 10,494.9 C,H, ,N 2,4-Xylidine 13,099.2 
Trimethy!propylsilane 7,964.6 CHA Perfluoro-n-Heptane - C,H, ,N 2,6-Xylidine 11,742.6 
mrimethyipropyitin 9,659.6 CHe n-Heptane 8,928.8 C,H, ,NO 2-Phenetidine 13,877.8 
1,5-Dichlorohexamethyltri- _ 11,391.5 8,409.6 C,H,,NO —2-Anilinoethanol 15,643.2 
siloxane (er 2-Methylhexane 8,538.7 C,H, , AsNO, Dimethy! arsanilate 11,277.7 
Hexamethyleyclotrisiloxane 10,503.3 GH 3-Methylhexane 8,596.3 C,H,,Cl,O, Diethyleneglycol-bis- 19,830.5 
3,4-Dichloro-a a,a- 10,253.5 Cave 3-Ethylpentane 8,642.8 chloroacetate 
trifluorotoluene GH 2,2-Dimethylpentane 8,106.7 C,H, 0, Diethy! maleate 12,908.0 
2-Chloro-a ,a,0- 10,016.9 GH 2,3-Dimethylpentane 8,390.9 C,H,,0, Diethyl fumarate 12,747.4 
trifluorotoluene GHit 2,4-Dimethylpentane 8,167.1 C,H, , Si Dimethylphenylsilane 10,274.2 
2-0,a,0-Tetrachlorotoluene 12,501.3 C,Hy. 3,3-Dimethylpentane 8,145.4 C,H, 0, Ethyl-a-ethylacetoacetate 12,344.2 
Benzoyl bromide 12,070.8 CAH, 2,2,3-Trimethylbutane 7,767.1 CoH AG, Propyl levulinate 13,354.4 
Benzoyl chloride 11,438.0 GH, Oo n-Heptanol 13,920.9 C,H, ,0, Isopropyl levulinate 12,689.6 
«,a,o-Trichlorotoluene 12,168.6 C,H, 0; Triethyl orthoformate 10,935.0 C,H, ,0, Dipropyl oxalate 13,056.4 
a,a,o-Trifluorotoluene 8,869.7 C,H,,0,Si Triethoxymethylsilane 10,306.7 C,H, ,04 Diisopropyl oxalate 12,949.3 
Benzonitrile 11,341.0 C,H, , Si Butyltrimethylsilane 9,206.0 C,H,,0, — Diethy! succinate 13,076.1 
Phenyl isocyanide 10,736.7 C,H, , Si Triethylmethylsilane 9,232.5 C,H, ,9, Diethy! isosuccinate 12,087.6 
Phenyl isocyanate 10,556.7 C,H,C1,0,  Phthaloyl chloride 13,716.0 ps - ‘ a Suberic acid 21,089.8 
Ni C,H,O, Phthalic anhydride 13,919.0 oft 4Us Diethyl malate 14,202.9 
-Nitrobenzabdehyde 18.7269 es Diag enya Los 12,829.9 CoH 4. wet “a a, 15,150.4 
Phenyl isothiocyanate 12,132,7 C,H, Cl, Pentachloroethylbenzene 13,728.7 C, H, 4 Br o-Baemsoetnypertoreine a sine 
«a-Dichlorotoluene 1 1,075.9 C,H,CL, 2,3-Dichlorostyrene 12,827.2 C,H, ,N nCaprylonitrile 12/22 18 
Benzaldehyde 11,657.8 C,H, Cl, 2,4-Dichlorostyrene 12,511.7 C,H,,;NO,  Ethyl-V,N-diethyloxamate 13,758.4 
Benzoic acid 15 253.3 C,H, Cl, 2,5-Dichlorostyrene 12,592.5 C,H. 1-Octene = 
16,295.1 C,H, Cl, 2,6-Dichlorostyrene 12,186.0 CH 2-Octene =; 
Salicylaldehyde 11,536.5 C,H, Cl, 3,4-Dichlorostyrene 12,626.5 C,H, , 2-Methyl-2-heptene 9,643.8 
4-Hydroxybenzaldehyde 16,043.4 C,H,ClL 3,5-Dichlorostyrene 12,511.7 CHié 1,1-Dimethylcyclohexane 8,949.1 
Salicylic acid 18,920.7 CHCl 3,4,5,6-Tetrachloro- 14,763.1 Cire cis-1,2-Dimethylcyclohexane 9,364.9 
a-Bromotoluene 11,360.4 1,2-xylene C,H, trans-1,2-Dimethylcyclohexane 9,097.1 
2-Bromotoluene 11,365.0 C,H, Cl, 12 pe Tetachlayo-t: 12,980.3 CrHi« cis-1 ,3-Dimethylcyclohexane 9,232.6 
3-Bromotoluene 10,537.1 ethylbenzene C,H trans-1,3-Dimethylcyclohexane 9,080.3 
Bistmaraluens 10,076.2 oar |g Satna nhcan ae CH. cis-1,4-Dimethyleyclohexane 9,188.9 
4-Bromoanisole 12,075.4 G H.O, Piperonal 14'425.5 C;Hig trans-1,4-Dimethylcyclohexane 8,951.2 
a-Chlorotoluene 11,158.7 Cc 3-Chlorostyrene 10,990.2 CrAve Ethylcyclohexane 9,441.2 
2-Chlorotoluene 10,279.3 G Phenylacetyl chloride 12,627.1 C,H,,O0 Caprylaldehyde 21,201.0 
3-Chlorotoluene 10,081.1 C,H,N 2-Tolunitrile 11,557.7 C,H,,O Cyclohexaneethanol 13,152.4 
4Chlorotoluene 10,151.7 C,H,N 4-Tolunitrile 11,562.8 C,H, ,.O 6-Methyl-3-hepten-2-ol 13,864.1 
2-Fluorotoluene 9,164.8 C,H,N Phenylacetonitrile 12,796.2 C,H, ,O 6-Methyl-5-hepten-2-0l 13,999.1 
3-Fluorotoluene 9,251.8 C,H,N 2-Toly! isocyanide 11,303.3 C,H,,0O 2-Octanone 11,649.2 
4-Fluorotoluene 9,281.0 C,H,NO, —2-Nitropheny! acetate 16,875.3 C,H, ,O 2,2,4-Trimethyl-3-pentanone —-12,854.6 
2-Iodotoluene 11,380.7 C,H, NS 2-Methylbenzothiazole 14,492.3 C,H, ,0, Caprylic acid 16,745.7 
2-Nitrotoluene 12,239.1 C,H, Styrene 9,634.7 C.Hy.0; Ethyl isocaproate 10,826.7 
3-Nitrotoluene 11,831.1 C,H, Br, (1,2-Dibromoethyl)benzene 14,874.7 CHO: Propy! isovalerate 10.715.7 
4-Nitrotoluene 11,915.0 C,H,Ch 1,2-Dichloro-3-ethylbenzene 11,784.3 C,H, 0; Isobutyl butyrate 10.283.9 
Toluene 9,368.5 C,H, Cl, 1,2-Dichloro-4-ethylbenzene —1 1,711.5 Gio Isobutyl isobutyrate 10.7063 
Benzyldichlorosil fate a se cme eee IE he teach haber 10,567.2 
enzyidichiorosilane ’ “ - 
Dichloromethylphenylsilane ise a G H,0, Buenyieceiate : WEEE Nadie acd babies denice? aie 
Dichloro-4-tolysilane 13,125,7 CyHe0, anise saan bake as C,H, 51 |-lodooctane 11,625.1 
Anisole 10,440.9 C)H Cameo amends 13,5818 ee 11,383.5 
, C,H,,NO, — Ethyl-leucinate 383. 
Benzyl alcohol 14,093.2 CoH Cage ecu eenzoate die "H,, = © Octane 9,221.0 
o-Cresol 12,487.3 CyH,O, Methy! salicylate ei ey 2-Methylheptane 9,362.0 
m-Cresol 13.4838 C,H,O, Vanillin 15,703.2 CyHys ’ 
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HEATS OF VAPORIZATION OF ORGANIC COMPOUNDS (continued) 


Formula Name AH, Formula Name AH, Formula Name AH, 
CyHis 3-Methylheptane 9,432.0 CoHy 0; Isobutyl levulinate 13,571.2 (ors RA Myrcene 10,704.8 
C,H, s 4-Methylheptane 9,404.8 C,H, . 0; Azelaic acid 20,944.2 Coys a-Phellandrene 11,139.5 
Cant. 2,2-Dimethylhexane 8,927.8 CoH, 0% Diethyl ethylmalonate 12,842.0 CroHine a-Pinene 9,813.6 
C,H. 2,3-Dimethylhexane 9,224.9 C,H, .0; Diethyl glutarate 13,261.5 Gra tkie 6-Pinene 10,235.8 
C,H, s 2,4-Dimethylhexane 9,086.6 C,H, ,0 2-Nonanone 11,529.5 CisHix Terpenoline 12,030.8 
C,Hy, 2,5-Dimethylhexane 9,110.2 C,H,,O0 Di-isobutyl ketone = C,,H,,AsNO, Diethyl arsanilinate 12,973.9 
CH: 3,3-Dimethylhexane 9,065.2 GHio Azelaldehyde 12,143.4 CHO d-Camphor 12,800.9 
fea se 3,4-Dimethylhexane 9,239.4 C5 H; 0; Pelargonic acid 17,807.8 11,978.0 
CyHys 3-Ethylhexane 9,416.3 CH, 0: Methyl caprylate 11,914.9 C,,H,,O I-dihydrocarvone 11,825.9 
CyHys 2,2,3-Trimethylpentane 8,861.1 C,H,,0, Isobutyl isovalerate 10,999.7 Cy, HieO o-Citral 13,255.5 
Gils 2,2,4-Trimethylpentane 8,548.0 CoHE Os Isoamy! butyrate 11,104.5 Cy HO) d-Fenchone 11,273.4 
Gy 2,3,3-Trimethylpentane 8,960.9 C,H, , 0; Isoamyi isobutyrate 10,870.6 CoH. Pulegone 13,395.4 
CyHys 2,3,4-Trimethylpentane 8,988.2 CHiielk 1-Iodononane 14,853.0 Cy oHi.0 o-Thujone 11,950.8 
Gy, 2-Methyl-3-ethylpentane 9,134.3 CH. n-Nonane 10,456.9 C, ,H, , OSi Ethoxydimethylphenylsilane 11,718.6 
C,H, 3-Methy]-3-ethylpentane 9,028.7 GH 2,6-Dimethylheptane = CratneOs Campholenic acid 16,324.1 
CyH, 5 2,2,3,3-Tetramethylbutane 10,351.5 CoH. 2-Methyloctane = CishyeOs Diosphenol 13,644.0 
CyH,5N> Tetramethylpiperazine 11,187.5 GH 3-Methyloctane = Can OF Fencholic acid 16,.442.8 
CH, n-Octanol 14,262.4 C,H,,0 1-Nonanol 13,849.2 Gone cis-Decalin 10.515.4 
C,H. 2-Octanol 12,468.4 C,H,,0 Diisobuty] carbinol = Grohe trans-Decalin 8,749.1 
C,H,,O Di n-butyl! ether - CoH, .0; Dipropyleneglycol isopropyl 12,583.8 Cah O d-Citronellal 12/305.1 
C,H,,O Methyl] heptyl ether = ether C,H, .0 Cineol 10,570.8 
Con Os 1,2-Dipropoxy ethane 6,370.7 GH. OF Tripropyleneglycol 15,2914 CoH, 0 Dihydrocarveol 13,698.5 
C,H, ,0; Diethylene glycol butylether 14,127.0 C, H,, Si Hexyltrimethylsilane 10,264.9 Creraane, dl-Fenchy] alcohol 12.955 ie! 
CoH, 0; Tetraethylene glycol 21,296.6 Coa sl Triethylpropylsilane 10,709.3 C,,H,,0 Geraniol 14,060.7 
Cy Hrs5 Di n-buty] sulfide 11,183.6 C,H, Br 1-Bromonaphthalene 13,274.9 C.oHy.0 d-Linalool 12:269.7 
C,H, 5, Dibuty] disulfide 8,254.1 C, ,H, Cl 1-Chloronaphthalene 13,570.5 (ea 6 18) Nerol 13,366.1 
C,H,,N Diisobutylamine 10,058.3 C,o Hi. Dicyclopentadiene 10,165.9 Ci oH;50: a-Terpineol 12,754.5 
C,H, ,0,Si Tetraethoxysilane 10,968.6 C,oHs Naphthalene 17,065.2 CreNis Os Citronellic acid 16,455.4 
C,H,, Pb Tetraethyllead 12,959.7 12,311.6 C,H, ,03 Amy] levulinate 14,321.7 
C,H, ,Si Amyltrimethylsilane 9,659.6 CyoH Csi Dichloro-1-naphthysilane 16,325.3 (eT Are) Isoamy] levulinate 13,867.9 
C,H; Si Tetraethylsilane 9,893.0 C,,H,O 1-Naphthol 14,205.6 Cray Ha) Diethyl ethylmethylmalonate 12'345.6 
C,H, , Sb, } Tetraethy lbistibine 12,975.4 C,,H,O 2-Naphthol 14,138.5 CroHis O, Diethyl! adipate 14.240.6 
CHT, Ozsi, pe Diswaegaanr sue 11,261.9 e . oa 1-Naphthylamine 14,529.5 C,H, ,0, Diisobuty] oxalate 13,343.1 
isiloxane 2-Naphthylamine 14,679. i i 
C,H,,Cl,0;Si, 1,7-Dichlorooctamethyl- 12,602.9 C, ; H, N Sadistabeted oie a F 4 oe ean: ata Hoe 
tetrasiloxane Caative 1,3-Divinylbenzene 11,384.7 Cy oH, 2 0% Dipropyl-d-tartrate 15.754.0 
C,H,,0, Si, Octamethyltrisiloxane 10,956.0 C,H; 0 4-Phenyl-3-buten-2-one 13,913.9 CreHieOr Diisopropyl-d-tartrate 15,836.6 
C,H, ,O, Si, Octamethylcyclotetra 11,515.0 CrHe Oe a-Methylcinnamic acid 18,149.4 Ci High Camphylamine 13.224.1 
siloxane Crane Os Methyl cinnamate 13,325.5 C, Hao Menthane 10,293.1 
C,H,O, Coumarin 15,202.7 Cy 5H G02 Safrole 13,255.8 Chota 1-Decene 10,233 3 
C,H,N Quinoline 12,575.4 Cran Os 1,2-Phenylene diacetate 14,986.0 c. oH n-Decane 10,912.0 
C,H,N Isoquinoline 12,847.6 C,H, .0, Dimethylphthalate 14,922.2 C, oH, Br 1,2-Dibromodecane 16.407.7 
C,H, Indene 10,496.7 Crolis 2,4-Dimethylstyrene 11,454.0 C, : H, ie) : Decanol 14,065.1 
C,H,O Cinnamylaldehyde 14,0484 Cry Has 2,5-Dimethylstyrene 11,283.5 c. *H,.O Citronellol 14.2141 
C,H,O, trans-Cinnamic acid 17,492.9 Giahis 3-Ethylstyrene 11,285.7 c °H..O Capraldehyde 13.154.9 
C,H,N Skatole 15,232.7 Croan 4-Ethylstyrene 11,146.6 C..H,.0 /-Menthol 13,475.3 
C,H, NO, Ethyl 3-nitrobenzoate 15,056.1 Creole Tetralin 11,613.0 ro °H,.O Decan-2-one 12,114.7 
Gis a-Methyl styrene 10,214.6 Crehiso Anethole 13,006.8 c *H..0. Capric acid 19.3726 
C,H, 6-Methyl styrene 10,701.3 CypHreO 4-Methylpropiophenone 12,505.0 C, *H..0, Isoamy]l isovalerate 11,040.8 
C,H, 2-Methyl styrene = Gi. HiZ0 Estragole 12.879.3 GicHos am 2 7:Dunctivloctane 10,339.3 
CH 3-Methyl styrene - Cyaheo Cuminal 12,668.0 C, Sie ‘0 ister ‘cine 3 11,072.2 
CoHrs 4-Methy] styrene 10,724.2 Cl aha? 4-Vinylphenetole 13.728.7 Cc, H, ‘0 2-But ae Ibutane-1,3-diol 15,833.7 
C,H;,0 2,4-Xylaldehyde 13,618.4 C,.H,.0; Eugenol 13.907 8 C, *H. ‘0. Dih = it : fol a 16.769.8 
C,H,,0 Cinnamy] alcohol 13,421.6 CaHiO: Isoeugenol 14,084.2 C..H..0 Di rae le cal Ee butyl 13,721.1 
C,H, 0 Propiophenone 12,407.6 C,H, *0. anor raeee 10H, 205 tpro8e lene glycol monobutyl 13,721. 
a “ tlh aed 12,756.4 (HA eon Propyl benzoate 12.318.7 (hal las Diisoamy] sulfide 11,829.9 
GH..0 4-Vinylanisole sh) | ClHido Souqestylensiyisan 129699 1 CLHtslt me Beqiniel meme 111240 
CGH, 0; Benzyl acetate 12,107.2 cae. ether eee Foe c , he as Si ee ee 1 Tee 
GH, 50) Ethyl benzoate 11,9815 C,oH,,Cl,0,P 4-tert-Butylpheny! 13,711.0 ee elt ae rae 
C,H, 0, Hydrocinnamic acid 15,411.9 “tee dichlorophosphate ve C,,.H;,0,Si, Decamethyltetrasiloxane 11,981.2 
C,H, 0, Ethyl salicylate 13,030.1 GiSHy 1,2,3,4-Tetramethylbenzene 12,258.0 c, : H, 20, Si, Decamethylcyclopenta 12.272.1 
C,H, ,NO N-Methylacetanilide 13,235.2 CoH, 1,2,3,5-Tetramethylbenzene 12.358.4 SS Sata ined ae 
C,H, ,NO, Ethyl carbanilate 19,791.8 CioH, , 1,2,4,5-Tetramethylbenzene 12,583.6 Cy, HO L-Naphthoic acid 22,581.4 
Chie 1,2,3-Trimethylbenzene 10,7819 Eiath. 4-Ethyl4,3-xylene 11,070.4 C,.H,0, 2-Naphthoic acid 22,630.8: 
C,H;3 1,2,4-Trimethylbenzene 10,710.2 (en teh 5-Ethyl-1,3-xylene 11,045 5 C. y H, 3 1-Methylnaphthalene a q 
Cy Hy, 1,3,5-Trimethylbenzene 10,516.8 Cray = 2-Ethyl-1,4-xylene 1 1,144.6 C, H, °0 Einylvenedseges 13,639.9 
C,H,, o-Ethyl toluene 10,488.8 yeHin 1,2-Diethylbenzene 1 1,695.5 C, : H, ; o, 1 Phenyl-1,3-pentanedione 15,033.9 
C,H, m-Ethy] toluene 10,416.6 Grou 1,3-Diethylbenzene 10,993 9 C, é H, . O, Ethyl beazounceate 171 15.4 
Gai p-Ethyl toluene 10,461.1 CisH 1,4-Diethylbenzene 10.746.3 C. : H, 0, Myristicine 14.471.4 
Cans Isopropylbenzene 10,335.3 C,.H,, IeMeihy uscerepyibenzsnetn (=a Cae 1-Phenylpentane 8 
CoH, N-Propylbenzene 10,424.1 CRHe 1-Methyl-4-isopropylbenzene 11,038.7 C,H, 2,4 5-Trimethyfchyrenis 12,076.1 
C,H,,0 2-Ethylanisole- 11,642.8 (eA leliy; N-Butylbenzene 11,052.1 C, : H, ; 2,4,6-Trimeth Istyre: 11,588.8 
C,H;,0 3-Ethylanisole 11,616.7 Cris Isobutylbenzene 8,567.8 C, : H, : Sem ropylst: en > 11.471.0 
C,H,,0 4-Ethy lanisole 11,625.7 Gane sec-Butylbenzene 11,069.3 C,1H,,0 facbut a wie e 12,878.8 
C,H,,0 3-Phenyl-1-propanol 14,493.9 CreHia tert-Butylbenzene 10,705.5 C, d H, ‘ oO Pivalo see . 13.2213 
er Ns AoE ee 13,402.3 Cratli. Carvacrol 13.765.7 Cc, : H, *o 2.3, 5-Frimnethylaceoenenene 14.283.6 
ee x ‘5 Abgioadcpeon 13,292.2 Cra Hiao Carbone 12,796.2 Cr Ha Os Isobutyl benzoate 13,105.8 
oH, sopropylphenol 13,878.7 Ciohieo Cuminyl alcohol 13,799.2 Cora AO} 4-Allylveratrole 15,027.1 
C,H,;,0 Benzyl ethyl ether 11,315.5 €,Hi40 4-Ethylphenetole 12,766.4 C, H, ae P h ey 
C,H, ,CWSi pail dee 1 12,270.3 (en z H, ‘oO 2-Isopropyl-5-methylphenol 13.352.8 C, ; H, : PPE cer ll 167 4 
phenylsilane €c 5 : i 145. 
cate emai afie ceria, Sainte) aaah Cie 
C,H, ,N N.N-Dime thy1-0-toluidine 11,648.3 Cro ‘oO 2-sec-Butylphenol 12,7813 Coy 1 ee apt 
C,H, .N N.N-Dimethyl-4-toluidine  12.738.4 CHO Ey waa ae ee ee Lee 
CH N Nett rors ylphenol 13,112.3 ethylbenzene 
nag _ ek 13,127.9 CEHeO 4-rert-Butylphenol 13,787.7 Crag 3-Ethylcumene 11,233.5 
Sa ha 12,557.2 CiaHia Ns Nicotine 12,337.1 Ci Hye 4-Ethylcumene 11,425.6 
ota phorone 11,277.6 Chota N-Diethylaniline 12,539.2 (eRe sec-Amylbenzene 11,886.0 
x a he ek dl fag 12,913.2 C,H, ,NO, N-Phenyliminodiethanol 1748211 C, : H, ‘0 4-tert-Butyl-2-cresol 13.798.1 
C,H,.0, Dicthy! Benes oe . eons Pee pape eo ag rinibeaatt ieee 
CH... Feimethyl dives Pe abi a ° a 6 ipentene 10,538.3 Cy, Hyg 4-tert-Amylphenol 13,154.3 
2007. rol. d-Limonene 10,508.4 Cy Hi Or Ethylcamphoronic anhydride 16,373.6 
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HEATS OF VAPORIZATION OF ORGANIC COMPOUNDS (continued ) 


Formula Name AH, Formula Name AH Formula Name aH, 
C,,H,,0, Bornyl formate 12,276.0 C,,H,,N Dodecylamine 14,836.4 Ch Pentadecane 14,635.9 
C,,H,,0, Geranyl formate 13,189.7 (oH BAS Triethylhexylsilane 12,119.4 CheHe Of; Tetrapropylene glycol 16,494.6 
C, Hy O} Neryl formate 12,959.3 C,,H,,0,Si, —1,7-Diethoxyoctamethyl- 14,095.9 monoisopropyl ether 
C, , H, ,0,Si Diethoxymethylphenyl silane 13,267.3 tetrasiloxane C, »H,,5i Dodecyltrimethylsilane 14,374.6 
Cry Hy, 0; Diethy|l-gamma-oxoazelate 17,543.6 C,,H,,0,Si, Dodecamethylpentasiloxane 12,942.6 (OES POR, Benzyl! cinnamate 20,840.6 
Corio; 10-Hendecenoic acid 17,247.5 C,,H,,0,Si, | Dodecamethyl- 13,760.6 Gi eHiaO Di(a-methylbenzyl)ether 14,628.1 
Cink ao Menthy! formate 12,077.7 cyclohexasiloxane C,,H,,0,Si Diethoxydiphenylsilane 15,828.8 
Cy Hage 2-Ethylhexyl acrylate 12,522.5 C,,,H,N Acridine 15,174.6 Cetin. Dibuty! phthalate 17,747.0 
Cr, Hoyo; Octyl acrylate 12,957.5 (Cet thi Fluorene 13,682.8 Cy HS Cl Pentaethylchlorobenzene 13,707.3 
C. HERO; Hexy] levulinate 14,626.2 Cosy Benzophenone 14,725.4 Ceti, Pentaethylbenzene 13,670.1 
Cy H239 Hendecan-2-one 14,353.5 Cra as Phenyl benzoate 14,181.7 Cigtieo 2,6-Di-tert-butyl-4- 14,438.0 
Cry HO; Methyl caprate 13,831.7 CF HyeO3 Salol 15,441.6 ethylphenol 
(hes Hendecanoic acid 14,689.9 (haehs Diphenylmethane 13,089.4 1a s PLS) 4,6-Di-tert-butyl-3- 15,954.8 
Gro, Undecane 11,481.7 C\ 7H 20 Benzhydrol 15,220.2 ethylphenol 
Co ag Hendecan-2-ol 14,216.2 CeHiao Benzyl! phenyl ether 14,156.7 (Glo S10) Muscone 14,722.5 
C, ,H,,Si Trimethyloctylsilane 12,285.8 Lope, eo) 1-Proprionaphthone 16,630.8 Cuan: Palmitonitrile 16,433.7 
Cy Heol Amyltriethylsilane 11,859.7 C,H, ,CISi Chloromethyldiphenylsilane 14,924.6 Cra Hs 1-Hexadecene 15,634.7 
€, 3H, Br 4-Bromobiphenyl 13,493.4 Ce Hv ot Methyldiphenylsilane 15,396.8 GH; Tetraisobutylene 12,937.2 
C,,H, Bro 2-Bromo-4-phenylphenol 13,589.9 Co Sey 2-Isopropylnaphthalene 13,036.9 Cy Hy30 2-Hexadecanone 15,194.4 
Cy,H,C! 2-Chlorobipheny! 13,925.7 Gs SH ,0 Enanthophenone 15,597.7 G;,H;,0 Palmitaldehyde 15,454.2 
Cy, HCl 4-Chlorobiphenyl 14,017.4 Ces Heptylbenzene : 13,535.4 (eA) MACOy, Palmitic acid 17,603.6 
Gus Clo 2-Chloro-3-phenylphenol 15,258.0 Cahn, a-lonone 14,253.4 We iia, Hexadecane 15,405.5 
C,,H, ClO 2-Chloro-6-phenylphenol 15,508.4 Cy5iH, 0; Borny! propionate 13,245.0 C,.H,,0 Cetyl alcohol 14,483.4 
C,,H,Cl, PO 2-Xenyl dichlorophosphate —17,127.6 Craheo 2-Tridecanone 14,416.1 Cretiaek Cetylamine 15,238.0 
C,,H,N Carbazole 15,421.6 Gre 205 Methy! laurate 14,853.5 C, 6 Hy. Si Decyltriethylsilane 15,393.7 
CHG Acenaphthene 13,078.5 C51, <0; Tridecanoic acid 19,214.8 C,6H,,0,Si, 1,1,1-Diethoxydodeca 15,945.3 
Cy Hi Diphenyl 12,910.0 Coho. Tridecane 12,991.3 methylhexasiloxane 
C,,H,,CIPO, Dipheny! chlorophosphate 1S3E9.0.2 Cras Os Tripropyleneglycol 15,937.6 C,,H,,O,Si, Hexadecamethylhepta- 14,841.5 
Cia Hea Clot Dichlorodiphenylsilane 14,968.5 monobutyl ether siloxane 
C,,H,,F,Si _ Difluorodiphenylsilane 12,913.3 Cae, sl Decyltrimethylsilane 13,311.1 C,6H,,O,Si,  Hexadecamethyleycloocta- —_14,986.3 
C,. HioN? Azobenzene 14,786.7 C,H oo1 Triethylheptylsilane 13,298.3 siloxane 
(oneal: Gay 9) 1-Acetonaphthone 16,095.5 C..H, 0; Anthraquinone 21,163.1 (eyed 2 Ke) Benzanthrone 18,309.6 
Cirle te) 2-Acetonaphthone 16,496.7 Cy, H, OF 1,4-Dihydroxyanthraquinone 17,677.9 Cp, A, sO 4-tert-Butylphenyl salicylate 16,455.6 
(nab eh eG) Dipheny] ether 12,325.5 (Gop ees Anthracene 16,823.6 Cra Os Menthyl benzoate 16,804.5 
C,H, 0 2-Phenylphenol 15,397.8 (OFA br Phenanthrene 14,184.0 C7,H,,0 2-Heptadecanone 16,559.8 
C,,H,,0 4-Phenylphenol 16,974.3 C,,H, 0, Benzil 15,046.4 CHO! Methyl palmitate 17,003.5 
C,H, 55 Diphenyl! sulfide 13,974.8 (Gaps gH Benzoic anhydride 16,060.9 Cras. Heptadecane 15,608.5 
Coins Dipheny] disulfide- 17,452.0 Cys 1,1-Diphenylethylene 13,778.1 C; Hy, Si Tetradecyltrimethylsilane 16,439.7 
CrHiase Diphenyl selenide 14,603.4 Gone trans-Diphenylethylene 15,010.1 C, ,H, , Cl, O, PS Tri-2-chlorophenyithio- 24,386.1 
C,, HIN Diphenylamine 14,920.3 Cy, Hyz0 Desoxybenzoin 15,642.] phosphate 
(AG 1-Ethylnaphthalene 12, 75.3 Cra 0 Benzoin 15,952.5 Cyne One Tripheny! phosphate 19,272.3 
C,.H,.N, 1,1-Diphenylhydrazine 15,940.4 Crate Dibenzyl 13,387.6 (3 BR Hexaethylbenzene 14,184.9 
C,,H,,N,O, 2-Cyclohexyl-4,6- 19,100.0 iGO 2-Isobutyronaphthone 17,133.8 Gy HELO 2,4,6-Tri-tert-butylphenol 14,703.7 

dinitrophenol C,,H,,O Dibenzylamine 16,260.1 Crp oeOs Oleic acid 20,326.7 
¢,,H,,0, Eugenyl acetate 15,120.7 Cyan Ethyldiphenylamine 14,569.4 Cratsa Os Elaidic acid 19,538.0 
CRhwo: Apiole 16,881.7 Crass Gly 1,2-Dichlorotetraethylbenzene 14,629.0 CHL ERO) Stearaldehyde 16,555.6 
Gra Hyg O. Diethy] phthalate 15,383.0 Grate Cl, 1,4-Dichlorotetracthylbenzene 13,397.5 Gress Stearic acid 19,306.6 
CoA he 2,5-Diethylstyrene 12,150.3 (Sits Based 2-(4-tert-Butylphenoxy) 16,017.6 (SIF) Oe Octadecane 15,447.0 
Cia Hie Phenylcyclohexane 13,345.6 ethyl acetate (a Ge 2-Methylheptadecane 16,095.9 
SHE); (C8 Isoamyl benzoate 12,782.9 Craton 1,2,3,4-Tetraethylbenzene 12,763.5 (Ans BAC) 1-Octadecanol 17,508.0 
Cia Hes Hexamethylbenzene - Cia Han OD: 2,4-Di-tert-butylphenol 14,237.7 Cart BM. Ethylcetylamine 15,718.3 
Cli 1,2,4-Triethylbenzene 11,957.9 Gig He Os Bornyl butyrate 13,746.1 C,,H,,0,Si, —1,1,3-Diethoxytetradeca 16,765.8 
Cae 1,3,4-Triethylbenzene 12,215.0 GaFHe 03) Borny] isobutyrate 13,501.8 methylheptasiloxane 
Gane 1,3,5-Triethylbenzene = (HAEE Co Geranyl butyrate 16,086.4 C,,H;,0,Si,  Octadecamethylocta- 15,270.3 
Lary. F ® 1,2-Diisopropylbenzene 11,751.4 €. $70) Geranyl isobutyrate 15,699.5 siloxane 
Ga Hye 1,3-Diisopropylbenzene 11,498.9 Cy 20,; Diethyl sebacate 16,819.6 Cri. Triphenylmethane 34,470.8 
Gy, Hi, 2-tert-Butyl-4-ethylphenol 13,994.0 {0.57} RCO) 2-Tetradecanone 15,102.7 CSE Nonadecane 16,497.3 
rae 4-rert-Butyl-2,5-xylenol 14,477.9 Crago: Myristaldehyde 14,088.9 C,,H,,OSi Ethoxytriphenylsilane 20,214.2 
(OAL: FACe) 4-rert-Butyl-2,6-xylenol 14,142.5 Grr Os Myristic acid 18,380.1 CrgtteaN Diethylhexadecylamine 15,871.3 
CHO 6-tert-Butyl-2,4-xylenol 13,882.4 Ce Hast 1-Chlorotetradecane 14,083.5 C,,H,,0,Si, —_1,1,5-Diethoxyhexadeca 17,626.6 
Cho 6-tert-Butyl-3,4-xylenol 14,848.3 Cragg Tetradecane 13,750.0 methyloctasiloxane 
Ci2Hses d-Bornyl acetate 11,838.7 Crh Tetradecylamine 14,840.8 C,oH,oO,Si, | Eicosamethylnonasiloxane —-:19,522.9 
Cy.HgOs Geranyl acetate 13,879.9 Crest Triethyloctysilane 12,954.8 CHOP Tritolyl phosphate 20,835.9 
(hasty a Linalyl acetate 12,910.6 C,,H,.O,Si, 1,9-Diethoxydeca 15,296.9 (CsA): A, Heneicosane 17,702.2 
C,,H,,0;Si Triethoxyphenylsilane 14,117.9 methylpentasiloxane CH, 0; Erucic acid 23,655.2 
Crate Os Triethy] citrate 14,818.4 C,,H,,0;Si, Tetradecamethylhexasiloxane 13,800.0 Cy3H, 07 Brassidic acid 24,085.7 
Gy,H, PO; Trimethallyl phosphate 12,566.1 C,,H,,0,Si, | Tetradecamethylcyclo 14,263.8 (Grea se Docosane 16,941.1 
C,,H,,0, Citronellyl acetate 15,781.3 heptasiloxane C,,H,,0,Si,, Docosamethyldecasiloxane 21,878.6 
GH, 0; Menthy] acetate 12,819.2 C,,H,,O 1,3-Diphenyl-2-propanone 15,429.8 Cys His Tricosane 19,082.1 
(Cats Betsey Dimethy] sebacate 14,861.3 Cy eH, ;O, 1-Biphenyloxy-2,3- 16,160.6 Cra tise Tetracosane 19,642.5 
Cie; Diisoamyl oxalate 14,123.7 epoxypropane C,,H,,0,,Si,, Tetracosamethylhendeca- 23,941.2 
(ene: OF Diisobutyl-d-tartrate 14,874.9 Cre Hy Os 4,4-Isopropylidenebisphenol 23,254.0 siloxane 
(aH 5 Es 1-Dodecene 12,587.8 (earls) Isocapronaphthone 17,360.3 (ent Pe Pentacosane 20,815.9 
C, Hoy Triisobutylene 10,790.4 C,,H, ,OSi Ethoxymethyldiphenylsilane 16,106.4 GyeHs. Hexacosane 21,605.7 
Cy He.0 Dodecan-2-one 14,138.7 Cys Ho O2 Helenin 26,532.7 Cay aa Oske Dicarvacryl-2-tolyl 24,233.3 
C;,Hy,O Lauraldehyde 13,644.2 GreHa. Cadinene 15,518.3 phosphate 
C, .H 707 Lauric acid 16,585.3 Cree gO 2,6-Di-rert-butyl-4-cresol 14,338.6 Carats Heptacosane 21,958.1 
(ep By be n-Dodecane 11,857.7 Cyt, ,0 4,6-Di-tert-butyl-2-cresol 14,006.9 Cus, Octacosane 24,144.2 
CHAD Dodecy] alcohol 15,16tU Crs Hy, 0 4,6-Di-fert-butyl-3-cresol 15,464.6 (CBs bo Nonacosane 24,816.8 
Ca Hs Os Tripropylene glycol 14,171.5 Crea. O Champacol 14,655.9 C,,H,,ClO,P Dicarvacryl-mono- 25,299.5 

monoisopropy] ether (Sr) PLO Triethy! camphoronate 16,112.2 (6-chloro-2-xenyl)- 
C,,H,,N Triisobutylamine 12,390.6 C,,H,,0, Methyl myristate 16,051.0 phosphate 
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SOLUBILITY PARAMETERS OF 
ORGANIC COMPOUNDS 


While the solubility of organic compounds in 
selected solvents may be estimated from the “like 
dissolves like” rule of thumb, more useful informa- 
tion is available under the “Solubility” heading of 
the table “Physical Constants of Organic Com- 
pounds” in Section C of this book. This table 
provides qualitative data on solubility in water 
(w), ethanol (al), ethy] ether (eth), acetone (ace), 
and benzene (bz). 

More quantitative solubility data for nonpolar 
organic compounds may be calculated from the 
Hildebrand expression for the square root of the 
cohesive energy density which is defined as the 
solubility parameter (5). As shown by the follow- 
ing expression, 6 values may be calculated if 
information for AH,, Kelvin temperature (T), 
molecular weight (M), and density (D) is available: 


ene (eas %s 
any mine M aay 


The value for AH, may be found in the table 
“Heats of Vaporization of Organic Compounds” 
immediately following this table. Values for D and 
M are listed under physical constants in Section C. 
Thus, the 5 value for heptane may be calculated as 
follows: 


- Ys 
: -| 2-88 sees LED) as 


The dimensions for 5 are (cal cm~*)” but the 
Hildebrand unit (H) is used for convenience. It is 


4Small, P. A., J. Appl. Chem., 3, 71, 1953. 


important to note that the law of mixtures applies 
for 5 values of mixed nonpolar solvents. Thus, the 
5 value for an equimolar mixture of heptane and 
carbon disulfide (5 = 10.0 H) is 8.7 H. 

When AH, values are not available, Small’s 
molar attraction constants shown in Table I may 
be used.’ As illustrated in the following expression 
which is solved for heptane, the summation of 
these constants (2G) may be used to estimate 6 
values at 298 K: 


_ DEG _ (2X 214) + $(133)0.684 _ 


¥ Ty sila 


6 


Solvents such as acetone (5 = 9.9 H) and water 
(5 = 23.4 H) are completely miscible when a large 
difference in 5 values exists. The critical 6 range 
for solubility of solid solutes and liquid solutes is 
less than that for liquids, and the critical 6 range 
for nonpolar polymers in nonpolar liquids is less 
than 2 H at temperatures below 50°C. 

These 5 values are most useful for nonpolar 
solvents that are listed in Section A of Table II. 
Some consideration must be given to the dipole- 
dipole interactions in more polar solvents that are 
listed in Section B of Table II. The values shown 
for hydrogen-bonded solvents that are shown in 
Section C of Table II must be used with more 
discretion because of the stronger intermolecular 
forces present. However, these values are much 
more useful than the “‘like dissolves like” rule of 
thumb and can be used to predict the solubility of 
most solutes in most solvents. 


Table I 
MOLAR-ATTRACTION CONSTANTS AT 298 K 


Group G 
—CH, 214 
—CH, — single bonded 133 
—CH< 28 
>C< -93 
CH, = 190 
—CH= double bonded 111 
SCS 19 
CH=C— 285 
—C=C— 222 
Phenyl 735 
Phenylene (0,m,p) 658 
Naphthyl 1146 
Ring, 5 membered ~ 105-115 
Ring, 6 membered 95—105 
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Group G 

Conjugation 20-30 

H (variable) 80-100 
O ether 70 
CO ketones 275 
COO esters 310 
CN 410 
Cl (mean) 260 
Cl single 270 
Cl twinned as in >CCl, 260 
Cl triple as in —CCl, 250 
Br single 340 
I single 425 
ae n-fluorocarbons only ay 


Group 


S sulfides 
SH thiols 


ONO, nitrates 


Table compiled by R. B. Seymour. 


Table I (continued) 
MOLAR-ATTRACTION CONSTANTS AT 298 K 


G Group 
225 NO, (aliphatic nitro-compounds) 
315 PO, (organic phosphates) 
~440 Si (in silicones) 
Table II 


SOLUBILITY PARAMETER VALUES 


Name 


Acetic acid nitrile (acetonitrile) 
Anthracene 

Benzene 

Benzene, chloro 

Benzene, 1,2-dichloro 

Benzene, ethyl 

Benzene, isopropyl! (cumene) 

Benzene, 1-isopropyl-4-methyl (p-cymene) 
Benzene, nitro 

Benzene, propyl 

Benzene, 1,3,5-trimethyl (mesitylene) 
Benzoic acid nitrile (benzonitrile) 
Biphenyl, perchloro 

1,3-Butadiene 

1,3-Butadiene, 2-methyl (isoprene) 
Butane 

Butanoic acid nitrile 

Carbon disulfide 

Carbon tetrachloride 

Chloroform 

Cyclohexane 

Cyclohexane, methyl 

Cyclohexane, perfluoro 

Cyclopentane 

Decalin 

Decane 

Dimethyl sulfide 

Ethane 

Ethane, bromo (ethyl bromide) 

Ethane, chloro (ethy! chloride) 

Ethane, 1,2-dibromo 

Ethane, 1,1-dichloro (ethylidene chloride) 
Ethane, difluoro-tetrachloro (Freon 112®) 
Ethane, nitro 

Ethane, pentachloro 

Ethane, 1,1,2,2-tetrachloro 

Ethanethiol (ethyl mercaptan) 

Ethane, 1,1,2-trichloro 

Ethane trichloro-trifluoro (Freon 113®) 


6 (H) 
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A. Nonpolar Solvents 


Name 


Ethene, (ethylene) 

Ethene, tetrachloro (perchloroethylene) 
Ethene, trichloro 

Heptane 

Heptane, perfluoro 

Hexane 

Hexene-1 

Malonic acid dinitrile (malononitrile) 
Methane 

Methane, bromo 

Methane, dichloro (methylene chloride) 
Methane, dichloro-difluoro (Freon 12) 
Methane, dichloro, manofluoro (Freon 21 ®) 
Methane, nitro 

Methane, tetrachloro-difluoro (Freon 1 12®) 
Methane, trichloro-monofluoro (Freon 11°) 
Naphthalene 

Nonane 

Octane 

Pentane 

Pentane, 1-bromo 

Pentane, 1-chloro 

Pentanoic acid, nitrile (valeronitrile) 
Pentene-1 

Phenanthrene 

Propane 

Propane, 1-bromo 

Propane, 2,2-dimethyl (neopentane) 
Propane, 1-nitro 

Propane-2-nitro 

Propene (propylene) 

Propene, 2-methy] (isobutylene) 
Propenoic acid nitrile (acrylonitrile) 
Propionic acid nitrile 

Styrene 

Terphenyl, hydrogenated 

Tetralin 

Toluene 

Xylene, m- 


Name 


Acetic acid, butyl ester 

Acetic acid, ethyl ester 

Acetic acid, methyl ester 

Acetic acid, pentyl ester 

Acetic acid, propyl ester 

Acetic acid amide, V,N-diethyl 

Acetic acid amide, V,N-dimethyl 

Acrylic acid, butyl ester 

Acrylic acid, ethyl ester 

Acrylic acid, methyl ester 

Adipic acid, dioctyl ester 

Aniline, V,V-dimethyl 

Benzene, 1-methoxy-4-propenyl 
(anethole) 

Benzoic acid, ethyl ester 

Benzoic acid, methyl ester 

Butanal 

Butane, 1l-iodo 

Butanoic acid, 4-hydroxylactone 
(butyrolactone) 

2-Butanone 

Carbonic acid, diethyl ester 

Carbonic acid, dimethyl] ester 

Cyclohexanone 

Cyclopentanone 

2-Decanone 

Diethylene glycol, monobutyl ether 
(butyl carbitol) 

Diethylene glycol, monoethyl ether 
(ethyl! carbitol) 

Dimethyl sulfoxide 

1,4-Dioxane 

Ethene, chloro (vinyl chloride) 

Ether, 1,1-dichloroethyl 

Ether, diethyl 

Ether, dimethyl 

Ether, dipropyl 

Ethylene glycol, monobutyl ether 
(butyl Cellosolve®) 

Ethylene glycol, monoethyl ether 
(ethyl Cellosolve) 

Ethylene glycol, monomethy] ether 
(methyl Cellosolve) 

Formic acid amide, V,N-diethyl 

Formic acid amide, V,N-dimethy] 

Formic acid, ethyl ester 


Table II (continued) 
SOLUBILITY PARAMETER VALUES 


B. Moderately Polar Solvents 


5 (H) 


Name 


Formic acid, methyl] ester 

Formic acid, 2-methylbutyl ester 

Formic acid, propyl ester 

Furan 

Furan, tetrahydro 

Furfural 

2-Heptanone 

Hexanoic acid, 6-aminolactam 
(e-caprolactam) 

Hexanoic acid, 6-hydroxylactone 
(caprolactone) 

Isophorone 

Lactic acid, butyl ester 

Lactic acid, ethyl ester 

Methacrylic acid, butyl ester 

Methacrylic acid, ethyl ester 

Methacrylic acid, methyl ester 

Oxalic acid, diethyl ester 

Oxalic acid, dimethyl ester 

Oxirane (ethylene oxide) 

Pentane, l-iodo 

2-Pentanone 

Pentanone-2,4-hydroxy,4-methyl 
(diacetone alcohol) 


Pentanone-2,4-methy! (mesityl oxide) 


Phosphoric acid, triphenyl ester 
Phosphoric acid, tri-2-tolyl ester 
Phthalic acid, dibutyl ester 

Phthalic acid, diethyl ester 

Phthalic acid, dihexy] ester 

Phthalic acid, dimethyl ester 
Phthalic acid, di-2-methylnonyl ester 
Phthalic acid dioctyl ester 

Phthalic acid, dipentyl ester 

Phthalic acid, dipropyl ester 


Propane, 1,2-epoxy (propylene oxide) 


Propionic acid, ethyl ester 
Propionic acid, methyl ester 
4-Pyrone 

2-Pyrrolidone, 1-methyl 
Sebacic acid, dibutyl ester 
Sebacic acid, dioctyl ester 
Stearic acid, butyl ester 
Sulfone, diethyl 

Sulfone, dimethyl 

Sulfone, dipropyl 


Name 


Acetic acid 

Acetic acid amide, V-ethyl 
Acetic acid, dichloro 
Acetic acid, anhydride 
Acrylic acid 

Amine, diethyl 

Amine, ethyl 

Amine, methyl 

Ammonia 

Aniline 

1,3-Butanediol 
1,4-Butanediol 
2,3-Butanediol 

1-Butanol 

2-Butanol 

1-Butanol, 2-ethyl 
1-Butanol, 2-methyl 
Butyric acid 

Cyclohexanol 

Diethylene glycol 
1-Dodecanol 

Ethanol 

Ethanol, 2-chloro (ethylene chlorohydrin) 
Ethylene glycol 

Formic acid 

Formic acid amide, V-ethyl 
Formic acid amide, V-methy] 
Glycerol 

2,3-Hexanediol 
1,3-Hexanediol-2-ethyl 


Table compiled by R. B. Seymour. 


Table II (continued) 
SOLUBILITY PARAMETER VALUES 


C. Hydrogen-bonded Solvents 


6 (H) 


10.1 
123 
11.0 
10.3 
12.0 
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Name 


1-Hexanol 

1-Hexanol-2-ethyl 

Maleic acid anhydride 
Methacrylic acid. 

Methacrylic acid amide, V-Methyl 
Methanol 

Methanol, 2-furil (furfury! alcohol) 
1-Nonanol 

Pentane, l-amino 
1,3-Pentanediol, 2-methy1 
1-Pentanol 

2-Pentanol 

Piperidine 

2-Piperidone 

1,2-Propanediol 

1-Propanol 

2-Propanol 

1-Propanol, 2-methyl 

2-Propanol, 2-methyl 

2-Propenol (allyl alcohol) 
Propionic acid 

Propionic acid anhydride 
1,2-Propanediol 

Pyridine 

2-Pyrrolidone 

Quinoline 

Succinic acid anhydride 
Tetraethylene glycol 

Toluene, 3-hydroxy (meta cresol) 
Water 


ml. of 
If such a 
d by the 


air was regarded as immis- 


Vol. 44, No. 11, Nov. 1952 
le is a qualitative one since 


gree of partial miscibility 
Solvent pairs possessing a 


sidered miscible. 


ib 


fication of immisci 


solvent pairs may exhibit some de 


If no interfacial meniscus was 
while existing as separate phases. 


Table A 
Doctor J. 8. Drury 


Industrial and Engineering Chemistry 
f partial miscibility are designate 


(Reprinted by permission) 
, the solvent 


The classifications were made by shaking together 5 
each of the solvents listed in a test tube for 1 minute, then 


the solvent pair was con 


MISCIBILITY OF ORGANIC SOLVENT PAIRS 
The classi 


allowing the mixture to settle. 
observed, 

meniscus was present 

cible. 

pronounced degree o 

symbol Is. 
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This 


One- 
since solvent pairs may exhibit various 


If an obvious 
The designation R indicates 


arate phases. 
ent, but a meniscus was present, 


s. 


Table B 


d to settle, the solvent pair was considered 


If a meniscus was observed without apparent change in 


PAIRS (Continued) 


If no interfacial meniscus was observed after the 


contents of the tube were allowe 


to be miscible, M. 


Tables B and C 


W. M. Jackson and J. 8. Drury 
Reprinted from Vol. 51 pp. 1491 to 1493, December 1959. 


Copyright 1959 by the American Chemical Society and reprinted 


MISCIBILITY OF ORGANIC SOLVENT 
by permission of the copyright owner. 


The classifications were made at 20°C in the following manner. 
milliliter portions of each solvent comprising a pair were shaken together for 


the volume of either solvent, the pair was regarded as immiscible, I. 


classification is a qualitative one, sinc 
degrees of partial miscibility while existing as sep 


change occurred in the volume of each solv 
the pair was classified as partially miscible, 


that the two solvents reacted. 


approximately a minute. 
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oO © NY & co pore [Compound number 


Compounds 


1,3-Butylene glycol 
2,3-Butylene glycol 
2-Chloroethanol 
3-Chloro-1,2-pro- 
panediol 
Dibutyl hydrogen 
phosphite 
Diethylene glycol dibutyl 
ether 
Diethylene glycol diethyl 
ether 
Diethylene glycol 
monobuty1 ether 
Diethylene glycol 
monoethy! ether 
Diethylene glycol 
monomethy] ether 
Dipropylene glycol 
Ethylene diacetate 
Ethylene glycol 
Ethyl] glycol 
ethylbutyl ether 
Ethylene glycol 
monobutyl ether 
Ethylene glycol 
monoethy] ether 
Ethylene glycol 
monomethy] ether 
Ethylene glycol 
monopheny] ether 
Glycerol 
1,2-Propanediol 
1,3-Propanediol 
Triethylene glycol 
Triethyl phosphate 
Trimethylene 
chlorohydrin 


MISCIBILITY OF ORGANIC SOLVENT 
PAIRS (Continued) 


Table C 


==" |Anisaldehyde 

= 7" lBenzene 

<=" |Diisobutyl ketone 

= = <= |Diethylacetic acid 

<== S|} Diethyl formamide 

=<" |Di-n-propyl aniline 
2 2 ZzZz|Ethyl alcohol 


='*F* lBenzyl ether 


<== |n-Amy] cyanide 
< =< IChloroform 


Sc '* TIsoamyl acetate 


<== |Acetone 
<= = Io-Cresol 


M|M/M|M|I |M|M|M/|M|M|MiI 
M|M/|M|M|M|M|M/|M|M|M|M|M 
M|M|M|M|M|M|M|M|M/|M/M|M 


M|M|M|M|M|M|M|M/|M/M/M|M 
M|M|M|M|M|M|M|M|M|M/|M/|M 
M|M|M|M|M|M/|M|M|M|M|M|M 
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SSSS55 & 
i ee ht 
SSS5 5 


= 


benzyldimethylamine 


benzylethanolamine 


benzyldiethanolamine 
-5-ethylpyridine 


benzylamine 


n-Heptyl acetate 
o-Phenetidine 


a-Methy 
==] 2-Phenylethylamine 


a-Methy. 
a-Methy 
a-Methy 


Das] 2-Methy 


=| Tetradecanols 


M|M M 
M|M N 
M|M M 
M|M/MII |R |M/|M|M|M|M/M/M)R{|R |MIMJS |MjR |S 
M|M|M|M|M|M|M|M|M)M|M|M/M/M/M/M/M|M|IM|M 
M|M/M|M|R {MIS |M|M|M|M/MIR |R |M|M/M|M|R |M 
M|M|M/M|M|M|M|M/|M|M|M|M/M|M|M|M|M/M|M|M 
M|M|M|M|M|M|M|M/M|M|M|M/M|M|M|M/|M/M|M|M 
M|M|M|M|M|M|M|M|M|M]M/M)/M)|M)|M|M 

M|M|M|M|M|M|M|M|M|M/M/M/]M/M/M|M 
M|M|M|I 


M|M 
M|M|M{I M)} M|M 
I |Mi|I |I |M|M|M|M|M|I |M|M|M 


M|M|M|M|M|M|M|M/|M/|M/M/M|M/M|M|M|M|M|M|M 
M|M|M|M|M|M|M|M/M/M/M|M|M|M|M|M|M|M|M|M 
M!M|M|M|M|M|M/|M/M/M|M|M|M|M|M|M|M|M|M{|M 
M|M/|M|M|M|M|M/M|M|M|M!M/M|M|M/M/M|M|M|M 


= ZZ] Tri-n-butyl phosphate 
= S| Triethylenetetramine 
<tr! 2,6,8-Trimethyl 4-nonanone 


= S| Salicylaldehyde 


iS 


= =I Isopropanolamine 


== | 4-Methyl-n-valeric acid 
ere =z Pyridine 


2 =S| Methyl isopropyl ketone 


<<“ I]Ethyl ether 
<5 S}3-Heptanol 


I M 
M|I |M 
M|M)R 


ae Ps 


M|M|Mi{I 
M|M|M\I 
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STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS 


Compiled by Erwin Di Cyan, Ph.D. 


The field of steroids has expanded considerably and rapidly in degree and in kind, because synthetic steroids have been 
synthesized which though resembling the hormones in the body have no natural counterpart, but exert an effect comparable to 
those of the natural hormones. 

In fact, the term steroid hormone thus becomes a misnomer when applied to the newer synthetically prepared steroids which 
do not have a counterpart in the body of man or other animals—as prednisone. (A hormone, by definition, is a material with 
certain functions and characteristics, secreted by the ductless glands. That part of the definition cannot be met by prednisone 
or by similar steroids as these are not secreted by the ductless, or endocrine glands.) 

All the hormones as well as the synthetic analogues have in common the cyclopentanophenanthrene nucleus. Although 
chemically very similar, a comparatively slight structural change is in many instances productive of substances which have 
physiologically dissimilar effects, often acting upon different physiologic systems. But in many cases a small change in structure 
will result merely in an accentuation of certain effects. 
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The Cyclopentanophenanthrene Nucleus 


Classification. Classification becomes a bizarre problem by reason of the (a) overlapping uses to which these substances 
are put, and (b) the multiple purposes for which the hormones or synthetic substances are used. Indeed, the steroids may be 
classified by structure; that however would be uninformative to the student as to their use. Classification by origin, as adrenal, 
would also be unsuitable because, for example, a number of the adrenal corticosteroids are not found in the adrenal cortex 
at all, but merely resemble the natural hormones found in the adrenal cortex. 

For those reasons the hormonal or hormonelike entries in the tables are classified by-and-large, by their predominant phar- 
macologic effects. Even that classification has its disparities as for example, the use of male sex hormones, i.e. the androgens, 
is neither limited to men, nor to uses which entail their effect upon male sex characteristics. 

Uses. Originally, the use of steroid hormones was largely based upon one or more of the following predicates: 

(a) To supplement the progressively declining secretion of a specific hormone due to natural biologic aging of the organism; 

in the menopause as an example of such declining secretion, a female sex hormone is used for such supplementation; 

(b) To make available to the body a specific hormone, the natural secretion of which is inhibited because of a congenital or 

developmental anomaly; the underdevelopment of male secondary sex characteristics is an example of such an inhibited 
secretion, in which a male sex hormone is used—and correspondingly, female sex hormones in underdevelopment in 
females; 

(c) To cause a reversal of hormonal balance in the treatment of diseases peculiar to a sex; for example, in the case of cancer 

of the female breast, a male sex hormone is administered, and in cancer of the prostate, a female sex hormone is used; 

(d) To mimic a natural function, as menstruation, by the administration of estrogens—on withdrawal of which bleeding 

occurs; or by the alternate use of estrogenic and progestational—both female sex hormones. 

(e) To delay a function, as ovulation, as in oral contraceptives, or birth control pills. 

Since the finding that cortisone ameliorates the symptoms of rheumatoid arthritis (1949) the adrenal corticosteroid hormones 
and especially the synthetically prepared steroid analogues which have no natural counterpart in the body, have been success- 
fully employed in the treatment of diseases not related to sex or sex function. 

Androgens and Anabolic Agents. The agents listed in the tables under this classification have the effect of male sex hormones 
(androgens) i.e., to stimulate sexual maturation, in the “male climacteric,” etc. But all androgens have in greater or lesser degree 
the ability to stimulate muscle development, i.e., an anabolic effect. Among the synthetically prepared agents which have no 
counterpart in the body (Methandrostenolone or Oxymetholone) are those which have a lessened androgenic, but a heightened 
anabolic effect. These qualities are determined by biological tests on animals but principally confirmed by clinical use in man. 
The anabolic effect includes remineralization of bone, which may be partially demineralized (osteoporosis) by age, or by certain 
drugs, as the adrenal corticosteroids (q.v.). 

Anabolic agents are used for muscle and bone nutrition in men as well as women. The reason for the high interest in synthetic 
steroidal substances for anabolic use, is based on the need for materials, which within a given effective dose have a greater 
anabolic-to-androgenic ratio than such androgens as methyl testosterone. Otherwise, the administration of androgens to 
women produces manifestations of virilism, such as growth of hair on the face, a deepening of the voice, etc. Androgens are 
also used in the female in the suppression of excessive bleeding and in the treatment of cancer of the breast and cervix. (For 
other androgen-like agents, see also Progestogens and Progestins.) 

Estrogens. Estrogenic agents hasten sexual maturation in the female. Therefore, they are used in underdevelopment in the 
female. The widest use of estrogens is in the treatment of the menopause, in which they supplement from without, the secretion 
of natural estrogens by the ovary, which begins to decline at about the 40th year. The menopause is usually a slow process, 
and the declining secretion gives rise to various symptoms during the time that the secretion declines, until adjustment to the 
new status takes place. The menopause, a period of physical and psychological stress, is made less precipitous by estrogens. 

Frequently, a menopause must be quickly induced, as in cancer of the ovary or in uterine hemorrhage. This is done by radia- 
tion or by the removal of the uterus. Severe vasomotor symptoms occur when the menopause is thus suddenly induced. Estrogens 
—among other drugs—are used in the amelioration of these symptoms. 

Estrogens (especially diethylstilbestrol which though not a hormone has an estrogenic effect) are also used in the control 
of cancer of the prostate in the male. Note the inverse correspondence to the use of male sex hormones in cancer of the breast 
in the female. 

Progestogens and Progestins (Including 19-Norsteroid Compounds). The agents under that listing include progesterone, a 
female sex hormone, as well as progestins, i.e., synthetic progesterone-like compounds which have no natural counterpart in 
the body. Their use includes a variety of conditions: functional uterine bleeding, absence of menstruation (amenorrhea) used 
at times with estrogens, painful menstruation (dysmenorrhea), infertility, habitual abortion in order to maintain pregnancy, 
and in fact, to suppress ovulation hence their use as antifertility drugs. Certain progestins—as norethindrone combined with 
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STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


an estrogen, are the principal components of birth control pills—suppressing ovulation, there is no egg to fertilize, hence con- 
ception does not take place. 

Adrenal Corticosteroids, Including Antiinflammatory, Antiallergic and Antirheumatic Agents. The adrenal cortex secretes a 
large number of hormones. They usually differ from each other in the accentuation of some phases of their properties. Virtually 
all of the cortical hormones are catabolic, thus having an effect in this respect, diametrically opposed to the androgens which are 
anabolic. Nearly all the cortical hormones—differing in degree from each other—cause retention of sodium and water by the 
body and hasten the excretion of potassium. These effects are utilized in the treatment of adrenal insufficiency or Addison’s 
disease, in which conversely, there is an undue excretion of sodium and a strong retention of potassium. Desoxycorticosterone 
is used in Addison’s disease because it has a particularly strong sodium retaining and potassium excreting effect. 

Since the finding in 1949 of the usefulness of cortisone in profoundly reducing the symptoms of rheumatoid arthritis, the 
adrenal corticosteroids, including hydrocortisone, a natural hormone secreted by the adrenal cortex, and particularly the 
synthetic analogues not found in the body, as prednisone, have been used in the treatment of a wide variety of inflammatory 
diseases—especially diseases of collagen tissue. The same antiinflammatory effect is also brought into use in the reduction of 
inflammations associated with diseases of the skin, allergy, asthma, and in such systematic diseases as disseminated lupus 
erythematosus, also a collagen disease. 

The drawbacks of cortisone, also shared in lesser measure by hydrocortisone, gave the impetus to the synthesis of steroidal 
substances not native to the body but differing somewhat from cortisone and hydrocortisone, in order to reduce the drawbacks 
attendant to the use of the latter. The sideeffects—especially those of cortisone—are retention of water and sodium, excretion 
of potassium, loss of mineral from bone leading to osteoporosis and fractures, hypertension, at times diabetes, personality 
changes or gastric ulcer. Prednisone and prednisolone among others (see tables) are two such steroidal synthetics which have 
the effects of cortisone, but fewer or less severe sideeffects. Whereas the synthetic steroidal substances are superior to cortisone 
with respect to lessened sideeffects, it cannot be said that the sideeffects are absent—they vary in degree from substance to 
substance. 

Diuretic, Antidiuretic and Local Anesthetic Agents. Aldosterone, a natural hormone of the adrenal cortex promotes retention 
in the body of sodium and water, and facilitates excretion of potassium. Hence its effect is almost diametrically opposed to 
diuretics—especially the thiazide diuretics. Aldosterone is much more active in this respect than desoxycorticosterone, and is 
used in the treatment of Addison’s disease, a hypofunction of the adrenal glands. 

Spironolactone is an antagonist to aldosterone—the latter when elaborated in the body in excessive amounts gives rise to 
a syndrome called aldosteronism. Spironolactone, a synthetically produced steroid does not have a natural counterpart in 
the body, is diuretic when mercurial or thiazide diuretics are ineffective ; it prevents sodium retention and potassium excretion— 
effects opposite to aldosterone. Hence spironolactone is used in aldosteronism, against edema, in the treatment of congestive 
heart failure and in other conditions in which an accumulation of water, and water-retaining salt, is to be corrected. 

Doses. The amount of substance which comprises a dose of steroid hormones, or of the steroidal synthetics varies from 
substance to substance—from 0.1 mg for an estradiol ester, to 50 mg for a 19-norsteroid compound. The dose is conditioned 
upon the order of activity of the substance, the purpose for which it is administered, as well as the patient’s response. How- 
ever, as additional steroids for hormonal use are synthesized—especially those with adrenocortical activity, their average dose 
is usually smaller than the previously available steroid. The smaller effective dose of the more recent steroid is cited as an 
advantage over the previously available steroid. 

However, a smaller dose cannot be claimed as an inherent advantage of a new steroid in comparison with an existing one, 
unless the lower dosage exhibits either greater or more prolonged activity or lesser sideeffects. One cannot meaningfully compare 
a dose, milligram for milligram, without taking into consideration if a heightened effect of the smaller dose produces fewer 
sideeffects. For example, it does not make any difference if a given effect and the same accompanying sideeffects are produced 
by a 50 mg or a 5 mg dose. 
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ADRENAL CORTICOSTEROIDS, INCLUDING ANTIINFLAMMATORY, ANTIALLERGIC 
AND ANTIRHEUMATIC AGENTS 


Names & BETAMETHASONE; BETAMETHASONE ACETATE; BETAMETHASONE DISODIUM 
synonyms: 9a-fluoro-16f-methylprednisolone; 9a-fluoro-16-methylprednisolone-21- PHOSPHATE; 
168-methyl-11 8,17a,21-trihydroxy-9a- acetate. 9a-fluoro-16 B-methylprednisolone-21- 
fluoro-1,4-pregnadiene-3,20-dione. disodium phosphate. 
Formulae: 
eepeee AS) stivaee SAL 
c=0 


C,,H,,0,FNa,P 


Molecular 392.5 434.5 516.4 
weight 

Melting point 240 (dec.) 200 to 220 (dec.) decomposes 
(°C) 


Specific 25 5 
cet (a) 5 +112 to +120 (100 mg. in 10 ml. 


dioxane) 


(a) = +120 to +128 (100 mg. in 10 ml. (a) = +99 to +105 (100 mg. in 10 ml. 
dioxane) water) 


Absorption 239 muy, E(1 %, 1 cm) 390, methanol 239 muy, methanol 241 mu, water 
max. 


Names & CHLOROPREDNISONE CORTICOSTERONE; CORTISONE; 

synonyms: ACETATE; 11,21-dihydroxyprogesterone; 17-hydroxy-1 1-dehydrocorticosterone; 

6a-chloroprednisone acetate; A‘-pregnene-! 1 8,21-diol-3,20-dione; 17a,21-dihydroxy-4-pregnene-3,11,20- 
6a-chloro-A':*-pregnadien-17,21- 11 8,21-dihydroxy-4-pregnene-3,20- trione; 
diol-3,11,20-trione 21-acetate. dione; A‘-pregnene-17a,21-diol-3,11,20-trione; 
Kendall compound B; Reichstein Kendall compound E; Wintersteiner 
substance H. compound F. 
Formulae: 
Tete one OH CH,0H 
C=O ‘c—O oO 
HO H3C OH 
H3C 
Oo 
C21H3004 C,,H2.05 

Molecular 436.6 346.40 360.4 

weight 
Melting point 207-213 180-182 220-224 

(°C) 
Specific 25 ; 15 : 25 : 

roration (a) D +137 to +142 (100 mg. in (a) D +222 (110 mg. in 10 ml. alcohol) (a) D +209 (120 mg. in 10 ml. alcohol) 

10 ml. chloroform) 

Absorption 240 mu 237 mu 

max. 
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Melting point 
(°C) 
Specific 


rotation 


Absorption 
max. 
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Molecular 
weight 


Melting point 
(°C) 


Specific 
rotation 


Absorption 
max. 
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ADRENAL CORTICOSTEROIDS, INCLUDING ANTIINFLAMMATORY, ANTIALLERGIC 
AND ANTIRHEUMATIC AGENTS (Continued) 


DESOXYCORTICOSTERONE; 
deoxycorticosterone; 
11-desoxycorticosterone; 
21-hydroxyprogesterone ; 
4-pregnen-21-ol-3,20-dione; 
Kendall desoxy compound B; 
Reichstein substance Q. 


(a) 2 +176 +178 (100 mg. in 10 ml. 


alcohol) 


DESOXY CORTICOSTERONE 


DESOX YCORTICOSTERONE 
ACETATE; PIVALATE; 
DCA; desoxycorticosterone trimethylacetate; 


11-desoxycorticosterone acetate. 21-hydroxy-4-pregnene-3,20-dione 


pivalate. 


COCH,0CC(CH 
HAC 2 r (CHs)3 


C26H3204 


(a) 2 +168 - +178 (100 mg. in 10 ml. 


dioxane) 


(a) a+ 157+4 (1 &% in dioxane) 


ee es a ee ee, 7: x a eet 


DEXAMETHASONE; 

hexadecadrol; 

9a-fluoro-16a-methyl prednisolone; 

9a-fluoro-11 8,174-21-trihydroxy-16a- 
methyl-1,4-pregnadiene-3,20-dione; 

16a-methyl-9«-fluoro-1,4-pregnadiene- 
118,17«-21-triol-3,20-dione; 

16a-methyl-9a-fluoro-A'-hydrocortisone; 

1-dehydro-16a-methyl-9a-fluorohydro- 
cortisone. 


DICHLORISONE ACETATE; FLUOCINOLONE ACETONIDE; 

9a-11 B-dichloro-1,4-pregnadiene- 6a,9a-difluoro-16« hydroxyprednisolone-16, 
17a,21-diol-3,20-dione-21-acetate 17-acetonide; 

6a,9a-difluoro-1 6a, 17a-isopropylidenediosy- 
1,4-pregnadiene-3,20-dione. 


Cz3H2,05Cl i 
F C24H3006F2 


262-264 235 (dec.) 255-266 


not less than +95° and not more than 


25 
(a) pt 160 — 168 (100 mg. in 10 ml. 
+ 105°C at 25°C. 


dioxane) 


C-742 


Names & 
synonyms: 


Formulae: 


Molecular 
weight 


Melting point 
(HS) 


Specific 
rotation 


Absorption 
max. 


Names & 
synonyms: 


Formulae: 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


ADRENAL CORTICOSTEROIDS, INCLUDING ANTIINFLAMMATORY, ANTIALLERGIC 


AND ANTIRHEUMATIC AGENTS (Continued) 


FLUOROHYDROCORTISONE; 
fludrocortisone; 
9a-fluorohydrocortisone; 
9a-fluorocortisol ; 


fluohydrisone; 

9a-fluoro-118,17«,21-trihydroxy-4- 
pregnene-3,20-dione; 

9a-fluoro-17-hydroxycorticosterone. 


C,,H,.FO; 


FLUOROMETHOLONE; 

9a-fluoro-11 8,17a-dihydroxy-6a- 
methyl-1,4-pregnadiene-3,20-dione; 

21-desoxy-9a-fluoro-6«-methyl- 
prednisolone. 


CHe °C ,,H;,F0, 


380.4 


260-262 (dec.) 


(a) = +139 (55 mg. in 10 ml. alcohol) 


FLURANDRENOLONE; 

6-fluoro-16a-hydroxyhydrocortisone- 
16,17-acetonide; 

6a-fluoro-11£,21-dehydroxy-16a,17a- 


isopropylidenedioxy-pregna-4-ene-3, 


20-dione. 


Molecular 
weight 


Melting point 
(°C) 


Specific 
rotation 


Absorption 
max. 


240-250 


(a) = = +145 (1 % in CHC1;) 


376.4 


290 (dec.) 


(a) = +56 (pyridine) 


239 mu (ay = 15,050) methanol 


HYDROCORTISONE; 

cortisol ; 

17-hydroxycorticosterone; 
hydrocortisone free alcohol; 


11 £,17«,21-trihydroxy-4-pregnene-3,20- 


dione; 


4-pregnene-11 8,17«,21-triol-3,20-dione; 


Kendall compound F; Reichstein 
substance M. 


FLUPREDNISOLONE; 
6a-fluoroprednisolone; 
6a-fluoro-1-dehydrohydrocortisone; 
6a-fluoro-118,17a,21-trihydroxy-1,4- 
pregnadiene-3,20-dione. 


378.4 


205-210 


(@)p +88 (dioxane) 


Amax 241.5 mu (e 16,000) 


HYDROCORTISONE ACETATE; 
cortisol acetate; 
hydrocortisone-21-acetate; 
17-hydroxycorticosterone-21 -acetate. 


C,,H3005 


362.5 


215-220 (dec.) 


dioxane) 


2 a BS ae 


C-743 


CH,O0COCH, 


c=0 
Clear 


C13H3206 


(a) +150— +156 (100 mg. in 10 ml.) 


404.5 


223 (dec.) 


(a) 2 +158 +165 (100 mg. in 10 ml. 


dioxane) 


242 my (methanol) 


Names & 
synonyms: 


Formulae: 


Molecular 
weight 


Melting point 
(°C) 


Specific 
rotation 


Absorption 
max. 


Names & 
synonyms: 


Formulae: 


Molecular 
weight 


Melting point 
(CC) 


Specific 
rotation 


Absorption 
max. 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


ADRENAL CORTICOSTEROIDS, INCLUDING ANTIINFLAMMATORY, ANTIALLERGIC 
AND ANTIRHEUMATIC AGENTS (Continued) 


HYDROCORTISONE SODIUM 
SUCCINATE; 

118, 17a, 21-trihydroxy-4-pregnene-3, 
20-dione, 21 hydrogen succinate, 
sodium salt; 

hydrocortisone, 21 hydrogen succinate, 

sodium salt. 


CH20CCH;CHCO;Na 
C=00 


C,;H3,;0,Na 


METHYLPREDNISOLONE; 
6a-methylprednisolone; 
A'-6a-methylhydrocortisone; 
1-dehydro-6a-methylhydrocortisone; 
118, 17«,21-trihydroxy-6a-methyl- 
1,4-pregnadiene-3,20-dione. 


C2,H3 0; 


METHYLPREDNISOLONE SODIUM 
SUCCINATE; 

1-dehydro-6a-methylhydrocortisone, 
21-hydrogen succinate, sodium salt; 

6a-methylprednisolone 21-hydrogen 
succinate, sodium salt: 

118, 17a, 21-trihydroxy-6a-methyl-1, 
4-pregnadiene-3, 20-dione, 21-hydrogen 
succinate, sodium salt. 


iehil"febonevis me 
Cc=o0 


CH; 


C16H33;0,Na 


484.5 374.5 496.5 
=. mi. uae 


(a)p + 140 +5 (alcohol) 


A 242 mu (e 15,700) 


PARAMETHASONE; 

6a-fluoro-16a-methylprednisolone; 

6a-fluoro-1 1 B-17«,21-trihydroxy-16a- 
methyl-1,4-pregnadiene-3,20-dione. 


392.45 434.5 
228-241 233-246 


+59 to +69 at 25°C 


a x eet 


(a) 2 +85 (dioxane) 


243 mu 


PARAMETHASONE ACETATE; 
6a-fluoro-16a-methylprednisolone-21- 
acetate; 
6a-fluoro-16a-methylpregna-1,4-diene- 
11 8,21-diol-3,20-dione-21-acetate ; 
6a-fluoro-178,17«,21-trihydroxy-16a- 
methyl-1,4-pregnadiene-3,20-dione-21- 
acetate. 


b pe hokey 


(a) = +72 (1% in CHCl) 


C-744 


(a)p +100 +4 (alcohol) 


2 max 242 my (e 14,500) 


PREDNISOLONE; 

metacortandralone; 

A'-dehydrocortisol; 

delta F; 

A'-hydrocortisone; 

A'-dehydrohydrocortisone; 

1,4-pregnadiene-3,20-dione-11 8,17a,21- 
triol; 

118,17a,21-trihydroxy-i,4-pregnadiene- 
3,20-dione. 


360.4 


240 (dec.) 


(a) 497 — +103 (100 mg. in 10 ml. 


dioxane) 


242 my (c = 15,000) methanol 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


ADRENAL CORTICOSTEROIDS, INCLUDING ANTIINFLAMMATORY, ANTIALLERGIC 
AND ANTIRHEUMATIC AGENTS (Continued) 


Names & PREDNISOLONE PHOSPHATE SODIUM: PREDNISOLONE PIVALATE; 
synonyms: disodium prednisolone 21-phosphate. prednisolone trimethylacetate; 
11 8,17«,21-trihydroxy-1,4-pregnadiene-3,20-dione 21-pivalate. 


Formulae: 


COCH,0CC(CHs3); 
«OH !I 


3 


HO 


Ci6H3506 
C,,H,,Na,0,P 
Molecular 484.4 444.6 
weight 
Melting point 229 
(°C) 
Spore (a) = +102.5 (100 mg. in 10 ml. H,O) +108 +4 (1 % in dioxane) 
Absorption 243 mu 240 and 263 my (in absolute ethanol) 
max. 
Names & PREDNISONE; TRIAMCINOLONE; 
synonyms: metacortandricin; 9a-fluoro-16a-hydroxyprednisolone; 
A'-dehydrocortisone; 9a-fluoro-118,16«,17«,21-tetrahydroxy-1,4-pregnadiene- 
delta E; 3,20-dione. 
A'-cortisone; 
1,4-pregnadiene-17«,21-diol-3,11,20-trione; 
17a,21-dihydroxy-1,4-pregnadiene-3, 1 1,20-trione. 
Formulae: 
hae Tet 
Cc=0 
a OH 
OH 
C3, He 7FO, 
Molecular 394.4 
weight 


Melting point 225 (dec.) 260-262.5 (dec.) 
(°C) 
Specific 25 ; F 25 : 
ee (a) D +167 — +175 (100 mg. in 10 ml. dioxane) (a) D +75 (200 mg. in 100 ml. acetone) 
Absorption 239 mu (e = 15,500) methanol 238 mu (e = 15,800) 
max. 


C-745 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


ADRENAL CORTICOSTEROIDS, INCLUDING ANTIINFLAMMATORY, ANTIALLERGIC 
AND ANTIRHEUMATIC AGENTS (Continued) 


Names & TRIAMCINOLONE ACETONIDE; TRIAMCINOLONE DIACETATE; 
synonyms: 9a-fluoro-11 8,21-dihydroxy-16a,17a-isopropylidene- 16a,21-diacetoxy-9a-fluoro-1 1 8,1 7a-dihydroxy-1,4- 
dioxy-1,4-pregnadiene-3,20-dione; pregnadiene-3,20-dione; 
9a-fluoro-16a-hydroxyprednisolone 16,17-acetonide. 9a-fluoro-16a-hydroxyprednisolone 16,21-diacetate. 

Formulae: 

feces 3 

Cc=0 

OCOCH; 
C.4H3,FO, C,sH3,FO, 


Molecular 434.4 478.49 
weight 
Melting point 274-278 (dec.); 292-294 variable: 158-235 
(°C) 
Sania (a) = +109 — +112 (53.7 mg. in 10 ml. chloroform) (a) = +22 (78.8 mg. in 10 ml. chloroform) 
Absorption 238-239 my (e = 14,600) 239 mu (e = 15,200) 
max. 


ANDROGENS AND ANABOLIC AGENTS 


Names & ANDROSTERONE; FLUOXY MESTERONE; ALDOSTERONE; 
synonyms: cis-androsterone; 9a-fluoro-1 1 f-hydroxy-17a- electrocortin; 
3a-hydroxy-17-androstanone; methyltestosterone 18-oxocorticosterone; 
androstane-3a-ol-17-one. 9a-fluoro-1 1 8,178-dihydroxy-17a- 18-formyl-1 1 8,21-dihydroxy-4- 
methyl-4-androsten-3-one. pregnene-3,20-dione. 
Formulae: 
Yo 
Cc=0 
O=CH 
HO 
H;C 
re) 
Cc, 1H2,0; 


Molecular 290.4 336.4 360.4 
weight 
aes point 185-185.5 270 (dec.) 108-112 (hydrate); 164 (anhydrous) 


Specific 
rotation 


(a) 5 +85- +90 (150 mg. in 


10 ml. dioxane) chloroform) 


Absorption 240 mu (e = 16,700) alcohol 240 mu (log « = 4.20 monohydr.; 
max. e mol. 15,000 anhydr.) 


(a) es +107 — +109 (alcohol) (a) = +161 (10 mg. in 10 ml. 


C-746 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


ANDROGENS AND ANABOLIC AGENTS (Continued) 


Names & 
synonyms: 


SPIRONOLACTONE: 
3-(3-0x0-7a-acetylthio-1 7 B-hydroxy-4-androsten-|! 7a-yl)- 
propionic acid } lactone. 


HYDROXYDIONE SODIUM; 
21-hydroxypregnane-3,20-dione-21-sodium 
hemisuccinate. 


Formulae: 


OC CHC Ons 
C=00 O 


3C 


C,;H;;0,Na 


Molecular 416.5 


weight 


Melting point 
(ce) 


193—203 (dec.) 135 (preliminary)—202 (dec.) 


Specific 
rotation 


(a) ® +95 (chloroform) for free acid. (a) = — 34 (chloroform) 


Absorption e73® — 20,200 


max. 


280 my (¢ = 93.2) 


Names & 
synonyms: 


METHANDROSTENOLONE; METHYLANDROSTENEDIOL; METHYL TESTOSTERONE; 
17a-methyl-17 f-hydroxy-1,4- MAD; 17-methy! testosterone; 

androstadien-3-one. methandriol; 17a-methyl-A*-androsten-17-f-ol-3-one; 

17a-methyl-5-androsten-3 B,17- 17( B)-hydroxy-17(«-methyl-4-androsten- 

diol. 3-one. 


Formulae: 


Cy0H 3002 


Molecular 302.4 


weight 


166-167 205-207 


(a) a+ — +17 (100 mg. in 10 ml. (x) a-73 (100 mg. in 10 ml. alcohol) 


Melting point 161-166 


(°C) 


Specific 25 “ ; 
rotation (a) D +69 — +75 (100 mg. in 10 ml. 


alcohol) dioxane) 


Absorption 
max. 


C-747 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


ANDROGENS AND ANABOLIC AGENTS (Continued) 


Names & NORETHANDROLONE; OXANDROLONE; 
synonyms: 17a-ethyl-19-nortestosterone; 17 B-hydroxy-17a-methyl-2-oxa-5a-androstane-3-one. 
17a-ethyl-17-hydroxy-4-norandrosten-3-one; 
17a-ethyl-17-hydroxy-19-norandrost-4-en-3-one. 


Formulae: 
‘CH; 
(o 1 oH 3003 
Molecular 302.4 306.4 
weight 
Melting point 130-136 230-233 
(°C) 
i G. 
ee (a) = +21 (dioxane) (a) oa —21 (1 % in chloroform) 
Absorption 240 mu (e = 16,500) None 
max. 
Names & OXY METHOLONE; PROMETHOLONE; 
synonyms: 17B-hydroxy-2-hydroxymethylene-17a-methyl-3-androstanone;| 2a-methyl-dihydro-testosterone propionate; 
2-hydroxymethylene-17-a-methy! dihydrotestosterone. 2a-methyl-Sa-androstane-17 f-ol-3-one-propionate. 
Formulae: 
ll 
OCCH2CH, 
HC. 
Molecular 332.4 360.5 
weight 
Melting point 182 124-130 
(°C) 
Specific 25 ; 7 
sega (a) Dia +36 (200 mg. in 10 ml. dioxane) (a) 2 +22 — +29 (200 mg. in 10 ml. chloroform) 
Absorption E{ = 547 at 315 mu (in alkaline methanol made 0.01 N with without significant absorption from 220-300 mu 
max. NaOH) (methanol) 


C-748 


Names & 
synonyms: 


Formulae: 


Molecular 
weight 


Melting point 
([C) 


Specific 
rotation 


Absorption 
max. 


Names & 
synonyms: 


Formulae: 


Molecular 
weight 


Melting point 
(3G) 


Specific 
rotation 


Absorption 
max. 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


ANDROGENS AND ANABOLIC AGENTS (Continued) 


TESTOSTERONE; TESTOSTERONE CYPIONATE; 

trans-testosterone; testosterone cyclopentylpropionate; 
A*-androsten-17-B-ol-3-one; 17B-hydroxy-4-androsten-3-one, cyclopentanepropionate. 
17£-hydroxy-4-androsten-3-one. 


CH, 
ee 
O—C(CH2),.—CH CH 
H3C Il | | 
CH,—CH? 
H;C 
2 C.sH4005 
288.4 412.6 
151-156 100-102 
24 , 
(a) pt 109 (400 mg. in 10 ml. alcohol) (a)p +88.5 +3.5 (CHCI,) 
238 mu A max241 my (e 16,125) 
TESTOSTERONE ENANTHATE; TESTOSTERONE PHENYLACETATE; | TESTOSTERONE PROPIONATE; 
testosterone heptanoate; 17B-hydroxy-4-androsten-3-one phenyl- A*-androstene-17-£-propionate-3-one. 
17 B-hydroxyandrost-4-en-3-one-17- acetate; 
enanthate. testosterone a-toluate. 
O—C—(CH2);CH O—CCH,CH 
H3C i| eR Cs ococn< _\ H3C He ae 
O H3C O 
H3;C 
H,C H,C 3 
Oo oO 
CrgH 4005 Oo C,,H3,0; C,,H3,05 
< 
34-39 129-131 118-122 


5 
(a) an 101 +3 (1 % in chloroform) (a) 5 +83 — +90 (100 mg. in 10 ml. 


(a) = +77 — +82 (2% in dioxane) 


dioxane) 
241 mu (in ethanol) 241 mu (in ethanol) 


C-749 


Names & 
synonyms: 


Formulae: 


Molecular 
weight 


Melting point 
(-C) 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


EQUILENIN; 

3-hydroxy-17-keto-A!:3-5—19-6-8 
estrapentaene; 

1,3,5—10,6,8-estrapentaen-3- 
ol-17-one. 


H3C 
HO le 

CisH 02 
266.3 
258-259 


ESTROGENS 


EQUILIN; 

3-hydroxy-17-keto-A!:3:5-!°7 
estratetraene; 

1,3,5,7-estratetraen-3-ol-17-one. 


268.3 


236-240 


Specific 25 ’ 
rotation (a) D +89 (dioxane) 
Absorption 231, 270, 282, 292, 325, 340 my 
max. 
Names & ESTRADIOL BENZOATE; 
synonyms: B-estradiol-3-benzoate; 
estradiol monobenzoate. 
Formulae: 
OH 
H3C 
C.;5H 2 303 
Molecular 376.4 
weight 


Melting point 
(Ge) 


Specific 
rotation 


Absorption 
max. 


25 
(a) D +58 — +63 (200 mg. in 10 ml. dioxane) 


(a) - +308 (200 mg. in 10 ml. dioxane); 
+325 (200 mg. in 10 ml. alcohol). 


283-285 mu 


ESTRADIOL (formerly called 
a-estradiol); 

B-estradiol; 

dihydrofolliculin; 

dihydroxyestrin; 

1,3,5-estratriene-3,17B-diol; 

3,17-dihydroxy-A':3-*-!°-estratriene; 

3,17-epidihydroxyestratriene. 


OH 
H3C 
HO 
C,sH2,0, 
272.3 
173-179 


(a) aaa +83 (100 mg. in 10 ml. 


dioxane) 


225, 280 mu 


ESTRADIOL CYPIONATE; 

estradiol cyclopentylpropionate; 

B-estradiol 17-cyclopentanepropionate; 
1,3,5(10)-estratriene-3, 17 B-diol, 1 7-cyclopentanepropionate. 


CH: 
(8) = e— {ie |) —cH ‘CH, 
HC i me 
Oo H,C CH, 
OH 
CrsH30s 
396.6 
151-154 


(a)p + 41.5 +3.5 (dioxane) 


223 mu 


C-750 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


ESTROGENS (Continued) 


Names & ESTRADIOL DIPROPIONATE; ESTRIOL; ESTRONE; 
synonyms: a-estradiol dipropionate; trihydroxyestrin; folliculin ; 
17-estradiol dipropionate. A! 3-5-1 estratriene-3-16-cis-17- ketohydroxyestrin; 
trans-diol; 1,3,5-estratrien-3-ol-17-one. 
1,3,5-estratriene-3,16a,17-triol. 
Formulae: 
OCOCH,CH Oo 
Ke CH; fe! 
CH3CH2C 
3CH2 io HO 
Oo C,sH2,0; C,.H2,0, 


C24H3204 


Molecular 384.5 288.3 270.3 
weight 

Melting point 104-109 282 258-262 
(°C) 


“Lasciaat (2) 5 +39 £2 (1% in dioxane) (a) 7 +53 — +63 (40 mg. in 1 ml. dioxane) | (2) => +158 — +168 (100 mg. in 10 ml. . 
dioxane) 
Absorption 268 mu 280 my 283-285 my 
max. 
Names & ESTRONE BENZOATE ETHYNYL ESTRADIOL; MESTRANOL; 
synonyms: 17-ethinyl estradiol; ethynylestradiol 3-methy] ether; 
17a-ethynyl-1,3,5-estratriene-3,17-diol. 3-methoxy-17a-ethynyl-1,3,5(10)- 
estratriene-17-ol; 
17a-ethynyl-estradiol-3-methyl ether; 
3-methoxy-19-nor-17a-pregna-1,3,5,trien- 
20-yn-17-ol. 
Formulae: 
Oo 
H,;C 
(ereye) 
& HO CH;0 
C,5H2,03 C2oH2,02 C,,H2.02 
Molecular 374.4 296.4 310.4 
weight 
Melting point 220 148-154 
(°C) 
pide (a) = + 120 (dioxane) (a) oa +1— +10 (100 mg. in 10 ml. (a) = +2 to +8 (200 mg. in 10 ml. 


dioxane) dioxane) 


‘me es csi a a eae 
max. 


C-751 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


PROGESTOGENS AND PROGESTINS (INCLUDING 19-NORSTEROID COMPOUNDS) 


Names & ACETOXYPREGNENOLONE; ANAGESTONE ACETATE; 
synonyms: 21-acetoxypregnenolone; 6a-methyl-4-pregnen-17a-ol-20-one 
prebediolone acetate; acetate; 
A‘-pregnene-3 8,21-diol-20-one-21- 17a-acetoxy-6a-methylpregn-4-en-20-one; 
monoacetate; 17a-acetoxy-6a-methyl-4-pregnen-20-one. 
21-acetoxy-5-pregnene-3-ol-20-one; 
3-hydroxy-21-acetoxy-5-pregnen-20-one. 
Formulae: 
C13H3404 
Molecular 374.5 372.6 
weight 


Melting point 


184-185 172-178 


CC) 
“atest (a) * +37 — +43 (dioxane) (a) z +40 to +45 (10 mg. in 10 ml. 
chloroform) 
Absorption 
max. 
Names & DIMETHISTERONE; ETHISTERONE; 
synonyms: 6a,21-dimethylethisterone; anhydrohydroxyprogesterone; 
6a,21-dimethyl-17 8-hydroxy-17a-pregn- ethinyl testosterone; 
4-en-20-yn-3-one; pregneninolone; 
6a-methyl-17a-propynylandrost-4-en- 17 ethynyl testosterone; 
17 f-ol-3-one; 17a-ethynyl-17 B-hydroxy-4- 
17B-hydroxy-6a-methyl-17a- androsten-3-one. 
(prop-1-ynyl)-androst-4-ene-3-one. 
Formulae: 
C,,H2,0, 
C,3H;,0,.H,0 
Molecular 358.5 312.4 
weight 


Melting point 
(°C) 


App. 100 (dec.) 266-273 


Specific 20 
Dae (a) D +16.5 to +18.5 (2 % solution in (a) = —32° (100 mg. in 10 ml. 
chloroform) (calculated to the pyridine) 
anhydrous basis) 
Absorption App. 240 mu (anhydrous ethanol) 241 mu (methanol) 
max. E!% cm = 443 


C-752 


CHLORMADINONE ACETATE; 

6-chloro-A°-dehydro-17a- 
acetoxyprogesterone; 

6-chloro-A*:°-pregnadiene-17a-ol- 
3,20-dioneacetate. 


C13H2,ClO4 


404.9 


204-212 


(a) & 0 to —6 (200 mg. in 10 ml. 


chloroform) 


284 mu (methanol) 
Log ¢ = 4.34 +0.02 


ETHYNODIOL DIACETATE; 

17a-ethynyl-4-estrene-3 8,17 B-diol-17- 
diacetate; 

19-nor-17a-pregn-4-en-20-yne-3 B,17-diol 
diacetate. 


CH3;COO 
C14H3204 


384.5 
126-132 


(a) = —74 (1 % in chloroform) 


None 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


PROGESTOGENS AND PROGESTINS (INCLUDING 19-NORSTEROID COMPOUNDS) (Continued) 


Names & 
synonyms: 


Formulae: 


Molecular 
weight 


Melting point 
ec) 


Specific 
rotation 


Absorption 
max. 


Names & 
synonyms: 


Formulae: 


Molecular 
weight 


Melting point 
CC) 

Specific 
rotation 


Absorption 
max. 


FLUROGESTONE ACETATE; 
17a-acetoxy-9a-fluoro-11 B-hydroxy-4- 
pregnene-3,20-dione. 


HYDROXY METH 
GESTERONE; 


YLPRO- HYDROXY METHYLPRO- 
GESTERONE ACETATE; 


medroxyprogesterone; medroxyprogesterone acetate; 
17a-hydroxy-6a-methylprogesterone; 17a-hydroxy-6a-methylprogesterone 
17a-hydroxy-6a-methyl-4- acetate; 

pregnene-3,20-dio 


ne. 17a-hydroxy-6a-methyl-4-pregnene- 
3,20-dione acetate. 


My, 7 CH3.0; 


C,2H;3,0; 


250-251 220-223.5 202-207 


406.5 344.5 386.5 
: 25 


(a) +78 (a) D +75 (a) = +51 (dioxane) 


238 my (e = 17,100) 


HYDROXYPROGESTERONE; 
17a-hydroxyprogesterone; 
17a-hydroxy-4-pregene-3,20 dione; 
4-pregnen-17a-ol-3,20-dione. 


(a) nt 105 (104 mg. in 10 ml. chloroform) 


241 my (e = 16,150) 


C-753 


241 my (ay = 16,500) ethanol 


HYDROXYPROGESTERONE ACETATE; 
17a-acetoxyprogesterone; 
17a-hydroxyprogesterone acetate; 
17a-hydroxy-4-pregnene-3,20 dione acetate. 


C13H3204 


372.5 


249-250 


(a) cd +72 (chloroform) 


240 mu (ay = 16,875) ethanol 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


PROGESTOGENS AND PROGESTINS (INCLUDING 19-NORSTEROID COMPOUNDS) (Continued) 


MELENGESTROL ACETATE: MGA; 
17a-hydroxy-6-methyl-16-methylene-4,6-pregnadiene-3, 
20-dione acetate; 
6-dehydro-17-hydroxy-6-methyl-16-methylene-progesterone 
acetate. 


HYDROXYPROGESTERONE CAPROATE; 
17a-hydroxyprogesterone caproate; 
17a-hydroxy-4-pregnene-3,20-dione caproate. 


Names & 
synonyms: 


oO 


Cc, 7H 4004 CH; 


Cc; sH320, 


Molecular 428.6 396.51 


weight 


Melting point 121-123 215-227 


CC) 


Specific 
rotation 


(a) = +57 (chloroform) («)p —127 to — 135 (in CHC1;) 


Absorption 288 mu (e} = 24,000) (ethanol) 


max. 


Names & NORETHINDRONE; NORETHINDRONE ACETATE; 
synonyms: Norethisterone; 17a-ethinyl-19-nortestosterone acetate. 
17a-ethynyl-19-nortestosterone; 
17a-ethynyl-17-hydroxy-19-nor-17a-4-en-20-yn-3-one. 


Formulae: 
C=H 
H3G 2 OCOCH, 
oO 
Cc, 2H2,03 
Molecular 298.4 340.4 
weight 
Melting point 202 and 208 157-163 
(°C) 
Specific 25 ; 5 2 
ae (a) D —30— —35 (200 mg. in 10 ml. dioxane) (a) = —32 — —35 (200 mg. in 10 ml. dioxane) 
Absorption a (1%, lcm) 4240 = 535+15 a(1%, 1 cm.) 4240 = 490 to 520 (505 +15) (ethanol) 
max. 
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STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


PROGESTOGENS AND PROGESTINS (INCLUDING 19-NORSTEROID COMPOUNDS) (Continued) 


Names & NORETHISTERONE; NORETHYNODREL; 
synonyms: norethindrone; 17a-ethynyl-17 £-hydroxy-5(10)-estren-3-one. 
19-norethisterone; 
17a-ethynyl-19-nor-A*-androstan-17-ol-3-one; 
17a-ethynyl-19-nor-testosterone; 
17-hydroxy-3-oxo-19-nor-17a-pregn-4-ene-20-yne; 
17-hydroxy-19-nor-17a-pregn-4-en-20-yn-3-one. 


Formulae: 


CoH 2602 
Molecular 298.4 298.4 
weight 
Melting point 200-207 174-184 
(°C) 
3 Aap (a) = —30 — —38 (200 mg. in 10 ml. dioxane) (a) = +125 (dioxane) 
Absorption 240 mu (e} = 576) 
max. 
Names & NORMETHISTERONE; PREGNENOLONE; PROGESTERONE; 
synonyms: 19-normethisterone; A’-pregnenolone; progestin; 
normethandrolone; metalutin; A*-pregnen-3 f-ol-20-one; progestone; 
normetandrone; 17 B(1-ketoethyl)-A‘-androstene-3 f-ol. pregnendione; 
17a-methyl-19-nor-A*-androsten-17 B-ol- A*-pregnene-3,20-dione. 
3-one; 
17a-methyl-19-nor-testosterone; 
17£-hydroxy-3-oxo-17a-methyl-estra-4-ene; 
17B-hydroxy-17-methyl-estr-4-en-3-one. 
Formulae: 
ie 
C=O 
H3C 
H3;C 
Oo 
C2,H3002 


Molecular 288.4 308.4 314.4 
weight 

Melting point 153-158 (B) isomer 121; (a) isomer 127-131 
(°C) 


Specific 25 ; 
rotation (a) D +25 to +29 (200 mg. in 10 ml. 


chloroform) 


(a) i +28 — +30 (alcohol) (a) > +172 — +182 (200 mg. in 10 ml. 


dioxane) 


Absorption 241 my —565 +15 240 mu 
max. ; 
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Names & 
synonyms: 


Formulae: 


Molecular 
weight 


Melting point 
(ce) 


Specific 
rotation 


Absorption 
max. 


STEROID HORMONES AND OTHER STEROIDAL SYNTHETICS (Continued) 


DIURETIC, ANTIDIURETIC AND LOCAL ANESTHETIC AGENTS 


ALDOSTERONE; 
electrocortin ; 
18-oxocorticosterone; 
18-formyl-1 1 8,21-dihydroxy-4- 
pregnene-3,20-dione. 


CH,0H 


C21H2205 


HYDROXYDIONE SODIUM; SPIRONOLACTONE; 


21-hydroxypregnane-3,20-dione-21-sodium | 3-(3-oxo-7a-acetylthio-17 B- 
hydroxy-4-androsten-17«-yl)- 
propionic acid » lactone. 


hemisuccinate. 


CH20CCH2CH,CONa 


se. 
Hcp ia 2 
H3C 
Oo 
H 
(e 


2sH3,0,Na 


aie 


108-112 (hydrate); 164 (anhydrous) 


(a) = +161 (10 mg. in 10 ml. 


chloroform) 


240 my (log ¢ = 4.20 monohydr. ; 
é mol. 15,000 anhydr.) 


193-203 (dec.) 135; 202 (dec.) 
25 


(a) 5 +95 (chloroform) for free acid. (a) D — 34 (chloroform) 


280 my (e = 93.2) Bas o=320\200 
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C.4H320,S 


PROPERTIES OF THE AMINO ACIDS 


IONIZATION CONSTANTS AND pH VALUES AT THE ISOELECTRIC POINTS OF THE 
AMINO ACIDS IN WATER AT 25°C 


The majority of the recorded values are true thermodynafnic constants calculated from electrometric force measurements of 


cells without liquid junctions. 


(Bjerrum), and the acidic (Brénsted) formulations of ionization and the porrespenging mass law expressions. 
isoelectric points were calculated from the expression, pl = 4 (phat + 
this expression is used to calculate pI values for cystine, tyrosine, an 


Classical 
Amino acid 
pkai | pkaz | pkoi pkor | pKa 
DEA lANING He i,-.cicteie sc ee 93866) faeces 11649) isc 
TeATginine he. eicale ee lar Sle ea 4.96 | 11.99 
L-Aspartic acid......... 3.86 | 9.82 |11.93)} 2.2... 
t-Cyatine.. 24.2. 35 ts... te 8.00 |10.25 |11.95 | 12.96 
Diiodo-L-tyrosine....... 6248) 1) 7582) |10 88) | eee. 
u-Glutamic acid........ SOE 4 el te OO meee 
Glycine. [Fie e cece O7 78 cba ea. LD647|/ Sees 
L-Histidine. . ...... sans OLAS |ctoees 7.90 | 12.23 
Hydroxy-t-proline...... (ey Gplle Sa 3 12,08 sleet 
pu-Isoleucine........... 9758] meas: LITO 7Ole ee 
pi-Leucine............. Py ge 11669|5. 0% 
Lab yaine 080s 3. fe 3.0 ge,s 10553 oes cee 5.05 | 11.82 
pu-Methionine......... OS 20 Maes: L172 \daeeis » 
pu-Phenylalanine....... Oy 24 Mi tele TUEAD Ih Repl. 
Gab TOUNG yom sei. co LOROOU ecrer: 12 OG ee o.scsye 
DL-Serinesess es eee O16 ieee LT OS |e 
u-Tryptophan.......... OSS) OE: VT. G62 shaban et 
MoE VIORING Neus cre cio iee Salt | LOO7 11.80) it) vee eye 
Di VALING sc cicieleicne cicleins Cel AO ier irae ible é bis ae 


The values for the constants given in the table were derived from the classical, the zwitterionic 


pH values at the 
ae — pko1). The error is approximately 0.5 per cent when 
diiodotyrosine, 


Zwitterionic Acidic 


Ref. 
no. 


pKa2| pKsi| pPs2 


r) 


NRK OWON PON 


POPP OP POPP PP PP DOOR Re 
to _ 


NNN NHNNHNNNNERENWhNeE bbb 
WOOOOOCOOMOOGOORDOLRANWOO 
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fonization Constants of the Amino Acids in 
Aqueous Ethanol Solutions 


Volume | Tempera- Ret 

Amino acid Ki Ke per cent ture i 

ea y sf ethanol °C No. 
Alanine :3...5¢.)..- 3.55 | 10. 1 
(ArgininG@ic ci cieis 3.34 9. 1 
Aspartic acid..... 2.85 5. 1 
Glutamic acid....| 3.16 5. 2 
Glycinesc.. cae 2.66 9. 2 
2.96 9. 2 
3.46 9% 1 
3.79 9. 2 
Histidine... 3.00 5. 1 
Isoleucine. . 3.69 9. 1 
SV SUNNG alee era\s eVa'aie)s 2.75 8. 1 
3.56 8. 1 
Proline {wet testes. « 3.04 | 10. 1 
Walin@drsccieie:cicteves 3.60 9. 1 
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fonization Constants of the Amino Acids in 
Aqueous Formaldehyde Solution: 


Mole per cent formaldehyde 


Amino acid 
0.99 3.95 5.60 10.0 17.9 
wrieAlaninG ance «icles sieeisleccie 8.36 | 7.42 6.96%) 6.56 6.10 
LA LMINIDG Neyetre creraiciesterssoeters Caicnlt fcsteae 4O00 Ws Ya’ U0) Ce Pa oe 
L-ASparticiacidh naples is ore felefotert | aces) ch... 7.21@) | 33.8©) 
6.85) 
DC UEA AIG BOG crete eeterereisrete e1s)||stetaroh|) arte. sie saz0 6.914) | 34.26) 
6.8% 
Gly cinewaaeenieeiccisiielseraicies 7.16 | 6.08 5.920) 5.34 5.04 
PAs OUICEaogatacadoonuOUS Enel || Z290C)4127 OO) | sae! A 
Hydroxy-t-Proline........-. Re trel Linouce 1c BACs | ise eran ie 
EELOUCING 1 ofelideis s eleva -le <> 8.44 | 7.50 6.920) 6.62 6.20 
DUFLEUCING sa ieiile cia's:sfee' store S744) TEAS TS tess 6.60 6.20 
FP Baits Oc) SO SEIOIIOD CI 0 DIDI EET ee OOOE TE Tc LOC) Hc ae so oie 
t-Phenylalanine...........-- aaa (PORE 6.62) 5.9@) aR 
pu-Phenylalanine..........-- 8.09 | 7.16 6.80) 6.35 6.13 
BELONG py cine bist oke o/ayapniy) orl as a lioness Tid BN ccsia cus. sisig ie 
TH SOLINe 4b meorsicdscicgena poesia 6.66 | 5.74 6. BSG FL 8), 8 4.94 
LEY DO UODMRI eyelets s/aycgsitys: 6) oe Fea dl eae ae 6.886) | esas. dee 
MeL VTOSINGhrrAs/scroiee estore leitle «| coretare | veteteretote 7.50@) 6.2 
>9V”) 
DEH Valine fgtss was + hep cise 8.52 | 7.65 7 eATORA Gs. alesis ts 6.52 
(©?) Dunn and Weiner (1), pK2 at 22°. 


() Dunn and Loshakoff (2), PK at 22°. 
) Levy (3) pK2 at 30° for arginine and pKz at 30° for histidine and lysine. 
(¢) Levy and Silberman (4), pK2 at 30°, pK; at 30° for histidine and lysine, 
() Harris (5), pK: at 25° for aspartic acid, glutamic acid, phenylalanine 
and t te 
(5), pK; at 30° for aspartic acid, glutamic acid, and tyrosine. 
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Specific Rotations of the Amino Acids Using Sodium 
Light (5893 A) 


Abbreviations 


ams of solute per 100 ml. of solution. 

ensity of the solution. 

p—grams of solute per 100 grams of solution. 
l—length of the tube in decimeters. 

a—observed rotation in angular degrees. 

[a]—-specific rotation in angular degrees calculated from 


‘ a X 100 a X 100 
[a], 


ec 


uo ae ee ae where ¢ is temperature in °C and A is wave 


Solvent 


length of the incident light in Angstroms. 
A—prepared from a protein or other naturally occurring material. 
B—prepared by resolution of the inactive synthetic form. 
C—prepared by resolution of the inactive racemized form. 
D—prepared from the inactive synthetic form by a biological method. 
E—prepared from the inactive racemized form by a biological method. 
?—source not given. 


Solvent 


L-Alanine 
A | 5.790 |0.97 N HCl 1.033 |5.605 1.5 |2 15 |+1.70 | +14.7 
A 10.3 {Water p08 1.00 0 E 22 $0.55 | +2.7 
AV 1-781 (3.N NaOH  (]-222.-J.c82.. 15 =|2 Dt gl hase a +3.0 
p-Alanine 
B | 1.344 |6 N HCl acces [Resrm: 39.4 |2 | 30.4 |—0.392 |—-14.6 | 4 
t-Arginine 
Al A653" 16:00VCHCH Se liens cclfleinatiat 63 4.001) 23.4 |+1.777| +26.9 | 5 
A348)" Waters eel lec ornifence ent: Oo {2 20'S eS ae H1:5' 6 
A | 0.87 |0.50 N NaOH |......|...... 10. |2 20:9 glace. +11.8 | 6 
t-Aspartic acid 
“AY | 25002) 6.0L Ne ICI i) orrertere lttesters 39 |4.001] 24.0 ]+1.972) +24.6 | 7 
A | 123300|\Water’ sane It asseelheeeer 0 F Site ie see | +4.7| 3 
Al |18330018 Ni NaOH es [ee eal aen. 30.3 EY Pal seme —1.713 
p-Aspartic acid 
C | 4.289 |0.97N HC] [1.032 |4.156| 3 |1 | 20 |—1.09 [-25.5 | 8 
L-Cystine 
A | 0.9974|1.02 N HCl 1.0181|0.9797| 24.6 |2 24.35|—4.277|—214.40] 9 
A | 0.400 |0.20 N NaOH |......|...... 12 2 18:5) le Seer —70.0 | 3 
p-Cystine 
Cisaeiaee |1 N HCl eanone 1 24 le ospi[E20ie | Peek a |+223 [10 
Diiodo-v-tyrosinge 
A | 5.08 dV RE. 1.05 |4.84 9.4 |1 20 +0.15 +2. 89) 11 
A | 4.41 |13.4 N NH,OH/0.9779/4.51 | 182 {1 20) «=|+0.10} +2.27/11 
L-Glutamic acid 
Al 002) 16: 0LN Clee | eaece leeenee 87 4.001] 22.4 |+1.25 | +31.2 | 12 
A | 1.471 [Water snes | Spinners 0 2 AS epee | +11.5 | 3 
ACH) T2470 EN Na OH ee laces. lee oe 10 |2 La ec eee +10.96] 3 
p-Glutamic acid 
C | 5.425 [0.37 N HCl =‘ [1.0233|5.3011| 1 {1 | 20 |—1.63 | —30.05] 8 
u-Histidine 
AV 1.480160 NHC We eeratene sn: 63 = |4.001| 22.7 |+0.766] +13.0 | 7 
A | 1.128 |Water 1.0012/1.127 0 {4 25.00)—1.714| —39.01] 13 
A | 0.775 10.50 N NaOH |.... -I...... 10 2 Yili a —10.91 6 
p-Histidine 
? | 4.000 |1.0 N HCl | sgesen [Pemeed 4 [; le —0.407| —10.2 |14 
By 2664 |Water) 05 Gitetcailecnees | Oo (|Z 23° |4+2.11 | +39.8 114 
Hydroxy-1-proline 
Aa LSU OWN TACT Oe Orso cyl ence 10 |2 205. | .aceene —47.3) 6 
A | 10010 Water 2 elie. | best 2 0 4.001] 22.5 3:40 —75.2 | 7 
A | 0.655 {0.50 N NaOH |......]...... 10 2 20). Nes —70.6 | 6 
Hydroxy-p-proline 
B | 4.48 |Water 11.038 14.35 | O {1 | 21 148.37 | +75.2 ]16 
Allo-Hydroxy-t-proline 
B | 2.617 |Water 1.014 |2.581| O {1 | 18 {—1.52 | —58.1 [16 
Allo-Hydroxy-p-proline 
B \2.530 |Water |1.013 |2.998 1 0 1 [17 |41.48 | +58.5 116 
L-Isoleucine 
B| 5.09 |6.1N HCl 1.098 |4.64 15 jl 20 |+2.07 | +40.61]17 
B | 3.10 |Water 1.008 fas 0 2 20 =|+0.70 ei 
A | 3.34 |0.33 N NaOH |1.017 |3.28 1.3 12 20 =|+0.74 | +11.09118 
p-Isoleucine 
B | 4.53 |6.1N HCl 1.083 |4.18 | 17 F 20 face —40.86| 17 
B | 3.12 |Water 1.006 |3.10 0 2 20 —0.66 | —10.55|17 
p-allo-Isoleucine 
D | 5.14 |6.0 N HCl 1.094 |4.70 | 15.0 )2 20 —3.80 | —36.95/19 
B 2:00" Water 1 oes ee Oo {jl 20 =o: 285 —14.2 |20 
t-allo-Isoleucine 
B3297, \6:0:N HCl pacccesl- ces 20 «(1 20 j+1.50 | +38.1 ]20 
B | 2.00 |Water Pane | Sea | One| | 20 =|+0.28 | +14.0 Fy 
t-Leucine 
‘Ay 2:009:16:0°N; HCl | |[2. ce eee 38 4.001] 25.9 |4+1.212) +15.1 
A | 2.001 |Water ee Atict Gneere | 0 4.001) 24.7 ee ak ; 
A 11.31 13.00 N NaOH |......]...... 30 ‘(2 20 Oe ae +761 3 
p-Leucine 
? | 4.0 |6.0N HCl 1.1 13.664) 19 |2 20 141.26 | —15.6 [21 
2h lecteee Water | eat 2.08 0 Fi | 20 =|+0.43 | +10.34/38 


amino | 
acid ! 
1-I.veine 
i-Lysine 
A | 2.00 |6.0 N HCl | hap | Pat 43 |; hes +1.652| +25.9 | 5 
A} 63496 °|Water ©) 1) Lae cetl one 2 | 0 (2 20 [F190 | +14.6 [22 
p-Lysine 
B |} 2.00 |0.27N HCl j.....- lees 8 ih we iP | 20 |—0.939| —23.48| 23 
t-Methionine 
B | 0.80 |Water Vien | Pt se | 0 12 | 25 |—0.18 | — 8.11]24 
p-Methionine 
Boy 0280910: 2001 Ne HCI ieee once 4 |2 25 |—0.34 | —21.18) 24 
B | 0.80 |Water | cAantee | Paget 0 {2 25 =|+0.13 +8:19 24 
B | 0.80 |'0.6 N NaHCOs3|......|..... 11552 25 |—0.12| —7.47| 24 
t-Phenylalanine 
B | 1.936 |Water }1.0040|1.928 | 0 |2 120 1—1.36 | —35.14127 
p-Phenylalanine 
B | 3.814 |5.4 N HCl pete 23 FF | 20 [0:33 +7.07)|28 
B | 2.043 |Water 1.0045/2.034 oO {2 20 = |+1.43 | +35.0 [27 
t-Proline 
ANV§02575:\0/50:Ni HOI 1) .e 5.5) en nk 10 |2 20 ied Lag tees —52.6 | 6 
4 1.001 | Water | ates | Beiaoe | 0 00 23.4 [=e iat —85.0 | 7 
B | 2.42 |0.6N KOH  /1.031 |2.35 Se kt 20 |—2.25 | —93.0 j29 
p-Proline 
B | 3.90 |Water 11.01 |3.865| O [1 120 |+3.18 | +81.5 {29 
L-Serine 
B | 9.344 }1 N HCl 1.0465)8.929 1 |} | 25 |+1.35 | +14.45]30 
B {10.414 |Water 1.0414/9.997 0 2 20 “1a | —6.83] 30 
D-Serine 
B | 9.359 |1 N HC) 1.0465|8.943 1 F | 25 | yeaa —14.32) 30 
B |10.412 |Water livoata 9.998 0 2 20 +1.43 +6.87] 30 
p-Threonine 
B |\.......|Water Ndddos 11.092] O (2 126 |—0.625| —28.3 }31 
L-Threonine 
B |.......1Water }e.<-..1.83% | 0) [2 126 [+0.780| +28.4 131 
p-allo -Threonine* 
B }.......|Water [Bocas ]1.634 | 0 |2 126 |—0.302} —9.1)]31 
-allo-Threonine 
B |.......| Water (Boeaoe 11.648 | O 12 | 26 440.3201 +9.6 | 31 
L-Thyroxine 
Bale aces 0.13 N NaOH }...... 3 3 {2 A) ieee —0.147| —4.4 }.32 
in 70% EtOH 
by weight 
i-Tryptophan 
Aly) 1.02:"|0:50:N HCl oe) oe co) eee 10 |2 20. keene +2.4) 6 
All 2.004 || Water? fi) seo a8. 2) seer 0 |4.001) 22.7 |—1.266] —31.5 | 7 
A | 2.426 [0.5 N NaOH = (1.0243/2.368 4.2 |1 20 [40.15 | +6.17| 33 
p-Tryptophan 
C | 0.5024| Water Jasiteae ls teteck ee Cees l2 | 25 140.326] +32.45| 34 
L-Tyrosine 
B | 4.40 |6.3 N HCl 1.116 |3.94 28 5 | 20 pee | ee 35 
A | 0.906 |3.0N NaOH ]......|.....- 60 [3 18%) leew —13.21 3 
p-Tyrosine 
B |) 5.148416.3 N HCl 11.1175|4.6071 24 (2 |20 140.891 +8.64) 35 
t-Valine 
Al 3.4 |6.0N HCl 1.1 13.05 | 20 Fi 20 =j+1.93 | +28.8 |36 
B| 3.58 |Water 1.007 |3.56 0712 20 |fo:48 +6. 42/36 
p-Valine 
z| 3.2 |6.0 N HCl hie 2.91 | 21 i 20 ee —29.04) 36 
E| 6.24 |Water 1.00 (6.24 | O {1 20 |—0.37 | —6.06}37 


* The levorotatory allothreonine probably belongs to the p family and its enantiomorph 
to the L family, 
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Specific Rotations of the Amino Acids Using Sodium 
Light (5893 A) (Continued) 
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13.Dunn, M. S., and Frieden, E. H., unpublished data. (1936). 
14.Cox, G. J., and Berg, C. P., J. Biol. Chem., 107, 497 (1934), 33.Abderhalden, E., and Baumann, L., Z. physiol. Chem., 55, 412 (1908). 
15.Dakin, H. D., Biochem. J., 13, 398 (1919). 34.Berg, C. P., J. Biol. Chem., 100, 79 (1933); private communication, 
16.Leuchs, H., and Bormann, K., Ber., 52, 2086 (1919). July, 1940. ; 
17-Locquin, R., Bull. Soc. Chim., (4), 1, 601 (1907). 35.Fischer, E., Ber., 32, 3638 (1899). 
18.Ehrlich, F., Ber., 37, 1809 (1904). 36, Fischer, E., Ber., 39, 2320 (1906). 
19.Ehrlich, F., Ber., 40, 2538 (1907). 37. Ehrlich, F., and Wendel, A., Biochem. Z. 8, 399 (1908). 
20.Abderhalden, E.. and Zeisset, W.. Z. physiol. Chem., 196, 121 (1931) .38.Ehrlich, F., Biochem. Z., 1, 8 (1906). 
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Solubilities of the Amino Acids in Grams per 100 Grams 
of Water 


* Value at 65°. 
+ Dunn and Stoddard (7) report 2.19 g. at 25° for u-Leucine rendered 


Temperature, °C. 


Amino acid methionine-free by repeated recrystallization from 6 N HCl. Hlynka (8) 
found 2.20 g. at 25° and 2.66 g. at 50° for u-Leucine rendered methionine- 
free [by S. W. Fox (9)] by fractional crystallization of the formyl] derivative 
and identical values for p-Leucine obtained by resolution of the pu form. 

oe t The following values were found by Loring and du Vigneaud (10): 
DETAlanines.,acees ce cs (12: ; ; pi-Cystine (0.0049 g), p-Cystine (0.0108 g), and meso-cystine (0.0056 g) 
Ee AURTING) Creverstahateisrelev='e -{12). ; : at 25°. 
pi-Aspartic acid........] 0. i , 
u-Aspartic acid.... ....| 0. 0. iL References 
u-Cystinet X 10?....... 0.502} 1. Di 1. Dalton, J. B., and Schmidt, C. L. A., J. Biol. Chem., 103, 549 (1933). 
Diiodo-pL-tyrosine X 10.| 0.149] 0.340 | 0.773 |......|...... 2, Dalton, J. B., and Schmidt, C. L. A., J. Biol. Chem., 109, 241 (1935). 
Diiodo-t-tyrosine X 10..| 0.204] 0.617 | 1.862 | 5.62 |17.00 3. Winnek, P. S., and Schmidt, C. L. A., J. Gen. Physiol., 18, 889 (1934-35). 
pu-Glutamic acid....... 0.855] 2.054 | 4.934 |11.86 |28.49 4, Dunn, M. §., Frieden, E. H., and Brown, H. V., unpublished data. 
t-Glutamic acid........ 0.341) 0.864 | 2.186 | 5.532)14.00 5. Tomiyama, T., and Schmidt, C. L. A., J. Gen. Physiol., 19, 379 (1935— 
Glycine ae stiches oeeee (14.18 [24.99 |39.10 154.39 |67.17 36). 
u-Histidine....... ayers} |lcrencie rate (eh Sl omcado) aocdon| lorccar 6. Dalton, J. B., and Schmidt, C. L. A., J. Gen. Physiol., 19, 767 (1935-36). 
Hydroxy-u-Proline....../28.86 |36.11 (45.18 |51.67*)...... %, Dunn, M. S., and Stoddard, M. P., unpublished data. 
pu-Isoleucine..... -| 1.826) 2.229 | 3.034 | 4.607) 7.802 8. Hlynka, I., Thesis (1939), California Institute of Technology, Pasadena, 
t-Isoleucine. . 3.791} 4.117 | 4.818 | 6.076) 8.255 California. 
pL-Leucine... 0.797) 0.991 1.406 | 2.276) 4.206 9. Fox, S. W., Science, 84, 163 (1936). 
TeLeuciness. scaese 2.270) 2.426¢] 2.887+¢] 3.823] 5.538 10. Loring, H. S., and du Vigneaud, V., J. Biol. Chem., 107, 270 (1934). 
pi-Methionine.........| 1.818] 3.381 | 6.070 |10.52 |17.60 
pu-Phenylalanine....... 0.997} 1.411 | 2.187 | 3.708] 6.886 
u-Phenylalanine........ 1.983] 2.965 | 4.431 | 6.624] 9.900 
£-Proline X10"). oe (12074 16.23) |20.67 |23.90*|...... 
DE=SETINE 1 eraloced bust episls.c:« 2.204) 5.023 |10.34 |19.21 |32.24 
L-Tryptophan....:0.-+- 0.823) 1.136 | 1.706 | 2.795) 4.987 
pu-Tyrosine X 10...... ONT4A7 FO sh 19 | (ON886) | cae<|eree ee 
u-Tyrosine X 10........ 0.196] 0.453 | 1.052 | 2.438) 5.650 
p-Tyrosine X 10........ OG. 296) 0 45Seh. DOB 2. betas: « eyefie © oroigs 
DE-ValinOsr..o.2.40 Fo was ss 5.98 | 7.09 9.11 |12.61 {18.81 
Ee Valin@oviicststctsiercieste oe 8.34 | 8.85 9°62)" |102244|ece. ar 


Solubilities of the Amino Acids in Grams per 100 Grams 
of Water-Ethanol Mixtures 


Grams 


Grams ae & ; Sree naa ca ipenty Pie 
Per cent amino acid Per cent amino acid |Ref. er cen amino aci er cen ? fs 
ethanol tears per 100 ae ethanol Temp. per 100 |No.} ethanol se per 100 Go ethanol Tome per 100 |No. 
by volume grams °- | by volume grams by volume grams by volume grams 
solvent solvent solvent solvent 
pi-Alanine L-Aspartic acid Glycine 
pt-Aspartic acid 
24.93 | 0.00] 3.84 F, 20 25 0.204 24.93 | 0.02| 3.95 
50.10 0.00 1.16 24.93 0.03 0.0703 50 25 0.0633 50.10 0.02 1.03 
74.50 0.00 305 50.10 0.03 0.0267 70 25 0.0224 74.50 0.02 0.200 
95.14 0.00 0167 74.20 0.02 0.0111 90 25 0.0034 95.09 0.01 0.0080 
10 25 12.25 24.55 | 25.06 0.266 10 25 17.13 
24.93 | 24.97 09 50.25 | 25.06 0.0992 24.93 | 24.97 72 
50.10 24.97 52 4 OH i 50.10 24.97 47 
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Solubilities of the Amino Acids in Grams per 100 Grams 
of Water-Ethanol Mixtures (Continued) 


Grams. Grams Grams) 5 - legeeht 
Per cent | romp, |amineeeid| ner] Pet cent | romp, [aminescl| peel Ler cont | Temp. |amincscd | pef,| Bet cont | Temp, [AMINO | Ret 
ethanol °C per 100 | Wo | , cthano! P he vol °C No. |p wolumetane Ma No. 
by volume grams by volume grams y volume grams y volu gr: 
solvent solvent solvent solvent 
u-Isoleucine pi-Threonine pi- Valine 
* 24.93 0.02 2.10 1 
80 20 0.46 4 1.33 Dane ee age Ora 50.10 0.02 0.769 1 
80 78-80 1.16 4 0.641 ' 74.20 0.02 0.269 1 
0.123 pt-allo-Threonine 95.14 | 0.01| 0.0277] 1 
t-allo-Isoleucine 10 25 5.50 2 
|} 25 | 0.03* | Fig 2430 a8 i 
80 20 0.81 4 50.9 : ' 
i 74.35 24.93 0.570 1 
80 | 78-80 1.97 | 4 u-Tyrosine 95.14 25.04 0.0569 1 
pL-Leucine Lh ales | 0.10 | ee ret un 1 
T 5 74.35 44.92 0.999 1 
30.10 | 0:00| otis | 1 1 NS bass | eer | zak | 
1 -1l : : 0 0.0031 8 4 : 
74.50 | 0.00| 0.0603] 1 } 50:10 | 0-00} 0.146 | 1] 93°98 | 92:85 | 70285 | 8 | 50:10 | 64:94] 4:49 1 
95.14 0.00 0.0116 1 74.50 0.00 0.0304 1 0.0226 8 74.20 64.34 1.62 1 
50.99 24.75 
10 25 0.771 2 95.14 0.00 0.0008 1 74.63 24.75 0.0117 8 95.09 65.15 0.167 1 
24.93 | 24.97] 0.493 1 | 24.93 | 25.14 1.54 Ce ecooenleib 124s) ae0:00RtalaR vai 
50.10 | 24.97] 0.318 | 1 | 50.10 | 25.14] 0.461 | 1] 92°58 | 43°15 | 0.0630| 8 u-Valine 
74.20 | 24.97| 0.175 | 1 | 74.50 | 25.10] 0.0840] 1] 28-85 | Ze-161 9705131 8 | 20 95 5.11 2 
95.14 | 25.09] 0.0258| 1 | 95.14 | 25.09] 0.0028] 1] 22°63 | 44'93| 0.0230| 8 | 40 oe 293 : 
ie a) Oa | ae ae] ae] aT des lace] ou] eg [a | ie | 3 
afl ; 1 . j ’ 0.0067 | 8 : 
74.50 | 48.18| 0°393 | 1 | 74.20 | 45.04] 0.185 | 1 {| 95.09 | 65.06 80 25 0.52 2 
95.14 | 45.18 0.0471] 1 95.14 | 45.18 0.0058 | 1 * Grams per 100 ml. of solution. 
24.93 65.16 1.45 1 24.93 65.26 5.99 1 
50.10 65.20 1.16 1 50.10 65.25 1.88 1 
74.20 65.15 0.584 1 74.50 65.24 0.318 1 
95.09 65.07 0.0844 1 95.14 65.01 0.0152 1 
References 
1, Dunn, M. §., and Ross, F. J., J. Biol. Chem., 125, 309 (1938). 
2. Cohn, E. J., McMeekin, T. the Edsall, J. T., and Weare, J. H., J. Am. 
Chem. Soc., 56, 2270 (1934). 
3. S ereriapeial L., Cohn, E. J., and Weare, J. H., J. Am. Chem. Soc., 57, 
1 i 
4, Abderhalden, E., and Zeisset, W., Z. physiol. Chem., 196, 121 (1931). 
5. Kapfhammer, J., and Eck, R., Z. physiol. Chem., 170, 294 (1927). 
6. West, H. D., and Carter, H. E., J. Biol. Chem., 119, 109 (1937). 
7. Stutzer, A., Z. anal Chem., 31, 501 (1892). 
8 Dunn. M. 5S.. and Ross. F. J.. unpublished data. 
Solubilities of the Amino Acids in Grams per 100 Grams 
of Organic Solvent 
Grams Tams 
amino amino 
Solvent acid per ee Ree Solvent acid per Ody te References 
100 grams 100 grams 1.Cohn, E. J., McMeekin, T. L., Edsall, J. T., and Weare, J. H., J. Am. 
solvent solvent Chem. Soc., 56, 2270 (1934). 
pi-Alanine t-Isoleucine Cera L., Cohn, E. J., and Weare, J. H., J. Am. Chem. Soc., 57, 
Ethanol | 0.0087 | 25 | 1 |Ethanol 0.09 20 5 |3.Dunn, M. S., and Ross, F. J., J. Biol. Chem., 125, 309 (1938). 
u-Aspartic acid Ethanol 0.18 78-80 | 5 | 4.McMeekin, T. L., Cohn, E. J., and Weare, J. H., J. Am. Chem. Soc., 58, 
Ethanol | 0.000196| 25 | 2 t-allo-Isoleucine 2173 (1936). 
; x Ethanol 0.13 20 5 | 5.Abderhalden, E., and Zeisset, W., Z. physiol. Chem., 196, 121 (1931). 
u-Glutamic acid Ethanol 0.19 73-80 | 5 | 6.Kapfhammer, J., and Eck, R., Z. physiol. Chem., 170, 294 (1927). 
Ethanol 0.000347| 25 2 t-Leucine 
Ethanol | papens 44.93 | 3 rth | 0.0217 | 25 | 41 
Glycine t-Proline 


Acetone 0.000291) 25 4 

Butanol 0.000892| 25 ee ed a Ee Bs 
Ethanol 0.0037 | 25 1 pi-Valine 

Formamide| 0.558 25 4 {Ethanol 0.0136 | 0.03 | 3 
Methanol 0.0407 25 4 |Ethanol 0.019 25 1 


Amino acid No. References 

SEE tr PPI PUD 1.Cohn, E. J., McMeekin, T. L., Edsall, J. T., and Weare, J. H., J. Am. 
Pic ame a aS : Chom. 860., 8, 2270 (1984). 
ip- Alanine. cos ee 1 2.Dalton, J. B., and Schmidt, C. L. A., J. Biol. Chem., 103, 549 (1933). 
Sinem reenter oto ony : 3,Huffman, H. M., Ellis, E. L., and Fox, 8. W., J. Am. Chem. Soc., 58, 1728 
a-Aminoisobutyric acid. ... 1 Steen AYrEgtT M., Fox, 8. W., and » ELL, J. Am. Chem. 

ane oc., 3 
Brilee ier Bee . 4.Schmidt, C. L, A., Chemistry of the Amino Acids and rroteins, C. C. 
DILGlitamiclackdte eee 4 _ _ Thomas, Springfield, Illinois, 1938, p. 900. 
FoGliteinigacid toes ri 5.Albrecht, G., and Dunn, M, S., unpublished data. 
Gismneki se ee ee 3 6.Houck, R. C., J. Am. Chem. Soc., 52, 2420 (1930). 


7.Curtius, T., J. prakt. Chem., 26, 145 (1882). 
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CARBOHYDRATES 


These data for carbohydrates were compiled originally for the Biology Data Book by M. L. Wolfram, 
G. G. Maher and R. G. Pagnucco (1964). Data are reproduced here by permission of the copyright owners 
of the above publication, the Federation of American Societies for Experimental Biology, Washington, 
D.C. pp. 351-359. 

All data are for crystalline substances, unless otherwise specified. Selection of substances was restricted 
to natural carbohydrates found free (or in chemical combination and released on hydrolysis) and to 
biological oxidation products of the natural carbohydrates. The nomenclature conforms with that of the 
British-American report as published in the Journal of Organic Chemistry, 28:281 (1963). Substances 
have been arranged alphabetically under the name of the parent sugar within groups formulated accord- 
ing to increasing carbon content (excluding carbon in substituents), with synonymous common names in 
parentheses. Melting Point: b.p. = boiling point; d. = decomposes; s. = sinters. Specific Rotation 
was determined in water at concentrations of 1-5 g per 100 ml. of solution and at 20°-25°C, unless other- 
wise specified; other temperatures or wavelengths are, shown in brackets;.c = grams solute per 100 ml 
of solution. 


Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES 


Melting Point Specific Rotation 


Chemical 


Substance (Synonym) 


Formula 46; [a]p 
(A) (B) (C) (D) 
Aldoses 
1| p-Glyceraldehyde CH Oseee ene carci on: +13.5 + 0.5 (syrup) 
2| p-Glyceraldehyde, 3-deoxy-3,3-C-bis- |CsHi00, | ..............+-- —26 (c 0.6, C.H;0H 
(hydroxymethyl)- (Cordycepose) 
3] p-Glyceraldehyde, 3,3-bis(C-hydroxy- |CsHi0Os; | ...............-. +5.6 (c 10) [15°] syrup 
methyl)- (Apiose) 
4| B-p-Arabinose C5Hi.Os5 here —175— —103 
5] p-Arabinose, 2-O-methyl- C.H1.0; Syrup —102 
6| a-L-Arabinose C5H100; 158 amorphous +55.4— +105 
7| 6-t-Arabinose CsHi00s 160 +190.6— +104.5 
8| pt-Arabinose C;H100;5 163.5-164.5 None 
9} a-L-Lyxose C5H.O; 105 +5.8— +13.5 
10] t-Lyxose, 5-deoxy-3-C-formyl- Cero game Ae caer Sac sc. | REM Rare, EMD itachi 
(Streptose) 
11| t-Lyxose, 3-C-formyl- (Hydroxy- (OSE aT. Nb G Suhoneeiacine ec trot ret tac e,dia 4 Ore ep oerere eae ke 
streptose) 
12| Pentose, 4,5-anhydro-5-deoxy-p- CEH sO see | Mee neet Scce oer eacayhl ace ica a chee esesye ts 
erythro- 
13] Pentose, 2-deoxy-p-erythro- C5H100, 96-98 —91— —58 
14| p-Ribose CsH100s 87 —23.1— —23.7 
15] p-Ribose, 2-C-hydroxymethyl- CpH 20 Gane atte re eke Go ne cae —7.1 [\578] 
(Hamamelose) 
16] a-p-Xylose C5H1O; 145 +93.6— +18.8 
17| p-Xylose, 5-deoxy- (CHISET(O Vue + ol & Su MPA A Cee ae +16 
18] B-p-Xylose, 2-O-methyl- CeHi205 137-138 —21— +34 
19] a-p-Xylose, 3-O-methyl- C.H1,05 95 +45— +19 
20| p-Allose, 6-deoxy- C.Hi2.0; 140-143 +1.6 [18°] (c 0.6) 
146-148 —4.7— 0 
21| p-Allose, 6-deoxy-2,3-di-O-methyl- CsHi,05 102-106 —46— —29 
(Mycinose) 
22) Amicetose (a trideoxy hexose) C.H1203 Oil, b.p. 65-70 +28.6 (CHCls) 
23) Antiarose OpaG Ory + |, Geer ees See aie Levo 
24! a-D-Galactose CeH120¢ 167 +150.7 — +80.2 
25] B-p-Galactose CeH120¢ 143-145 +52.8— +80.2 
26| p-Galactose, 3,6-anhydro- (CUES AES Bil Groene On CCRT +21.3 [10°] 
27| a-p-Galactose, 6-deoxy- (D-Fucose; C.H}20; 140-145 +127 — +76.3 (c 10) 
Rhodeose) 
28] p-Galactose, 6-deoxy-3-O-methyl- C7Hi405 106}, 119? +106 


(Digitalose) 


‘nnn 
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CARBOHYDRATES (Continued) 
Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued) 


Chemical Melting Point Specific Rotation 
Substance (Synonym) Formule °C fis 
(A) | (B) (C) (D) 


Aldoses (Con’t) 


p-Galactose, 6-deoxy-4-O-methyl- C7Hi40; 131-132 +82 

p-Galactose, 6-deoxy-2,3-di-O-methyl- |CsHis0s | ............-4--- +73 

a-D-Galactose, 3-O-methyl- C7H140¢ 144-147 +150.6— +108.6 
a-D-Galactose, 6-O-methyl- C7H,40. 122-123 +117 — +77.3 
L-Galactose Ci HisO gee listers nee See p-Galactose 
a-L-Galactose, 3,6-anhydro- LOA ETO Nl Sipe 6 Ape tncates —39.4— —25.2 
a-L-Galactose, 6-deoxy- (1-Fucose) C.Hi20; 145 —124.1— —76.4 
t-Galactose, 6-deoxy-2-O-methyl- C7H,40; 149-150 —75 + 4 (c 0.5) 
L-Galactose, 6-sulfate CHO 3S 8 | Aeon eee —47 (c 0.2) (Na salt) 
pL-Galactose C.H120¢ 143-144, 163 None (racemic) 
a-p-Glucose CeH120¢ 146, 83 (H2O) +112— +52.7 
B-p-Glucose C.H120¢ 148-150 +18.7 > +52.7 
p-Glucose, 6-acetate C7H,407 135 +48 

p-Glucose, 2,3-di-O-methyl- CsH 160. 85-86, 121 +50 

p-Glucose, 6-O-benzoyl- (Vaccinin) C13H1607 Amorphous +48 (C.H;OH) 
a-D-Glucose, 6-deoxy- (Chinovose; C.H,20; 139-140 +73.3— +29.7 (c 8) 


Epirhamnose; Glucomethylose; 
Isorhamnose; Isorhodeose; Quino- 


vose) 

a-D-Glucose, 6-deoxy-3-O-methyl- C7H,,0; 116 +84— +33 
(D-Thevetose) 

p-Glucose, 6-sulfonic acid, 6-deoxy- C.Hi20;8S_ | 173-174 +878 
(6-Sulfoquinovose) 

p-Glucose, 3-O-methyl- C7Hi40¢ 162-167 +98— +59.5 

a-i-Glucose C.H120¢ 141-1438 —95.5— —51.4 

u-Glucose, 6-deoxy-3-O-methyl- C7H0; 126-129 —36.9 + 2 
(u-Thevetose) 

pv-Gulose, 6-deoxy- CeHiOs. « pce a8 0.8 heielgateasi so lta one? ee ee 

Hexose, 2-deoxy-p-arabino-4 CeHi205 148 +46.6 [18°] 

Hexose, 2,6-dideoxy-3-O-methyl-p- Oc E Ome. pore) hee ca AS —l1 
arabino- (p-Oleandrose) 

Hexose, 3,6-dideoxy-p-arabino- CeH305455| Seer ee ee +2442 
(Tyvelose) 

Hexose, 2,6-dideoxy-3-O-methyl-L- C7H1,0. 62-63 +11.9 + 2.5 
arabino- (u-Oleandrose) 

Hexose, 3,6-dideoxy-.L-arabino- COeH Ow Wi eee ee —24+2 
(Ascarylose) 

Hexose, 2,6-dideoxy-3-O-methyl-p- C7H,40,4 90-92 +56 + 4 
lyxo- (Diginose) 

Hexose, 2,6-dideoxy-.-lyro- (L-Fucose, | Cs5H120,4 103-106 fils 
2-deoxy-) 

Hexose, 2,6-dideoxy-3-O-methyl-.- C7H140,4 78-85 —65 
lyxo- 

Hexose, 2,6-dideoxy-p-ribo- (Digi- CeH1204 110 +46.4 
toxose; p-Altrose, 2,6-dideoxy-) 

Hexose, 2,6-dideoxy-3-O-methyl-p-ribo- | C7H1404 93 +52 
(Cymarose) 

Hexose, 3,6-dideoxy-p-ribo- (Paratose) |CsH1.0, | ............-.0.- +10 + 2 (c 0.9) 

Hexose, 4,6-dideoxy-3-O-methyl-p- C,H,,0;% 96-99 +120— +76 
rioo- (D-Gulose, 4,6-dideoxy-3-O- 
methyl-; Chalcose) 

Hexose, 2,6-dideoxy-p-zylo- (Boivi- CeHi204 96-98 —3.9— +3.9 
nose) 
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CARBOHYDRATES (Continued) 
Part I. NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued) 


Chemical Melting Point Specific Rotation 
Substance (Synonym) Teesta °C ial 
(A) (B) (C) (D) 


Aldoses (Con’t) 


64| Hexose, 2,6-dideoxy-3-O-methyl-p- C7H 404 78-79 +i alas 
zylo- (Sarmentose) 

65| Hexose, 3,6-dideoxy-p-rylo- (Abe- CoH iO Fi Mii cieee.ct cmos —3.2 + 0.6 
quose) 

66) Hexose, 2,6-dideoxy-3-C-methyl-1-aylo-| C7H1,04 129-129 —31.1 
(Mycarose) 

67| Hexose, 2,6-dideoxy-3-C-methyl-3-O- | CsH,.0,4 oil, b.p. 120-132 — 23.1 
methyl-u-rylo-(Cladinose) (0.25 mm) 

68] Hexose, 3,6-dideoxy-i-zylo- (Colitose) | CsH:20, | ..............-.. +4 (H,O); —51 +2 

(CH;0OH) 

69) p-Idose® CoH i, O pa wll er eine sda thie vee ee eaten oe 

70! t-Idose, 1,6-anhydro- (Opa ROK Sl) sowed i et ae ee ceran RE bon toe gh ae eRe Wi ene 

71| a-D-Mannose CeHi20¢ 133 +29.3—> +14.5 

72) B-p-Mannose CeH120¢ 132 —16.3— +14.5 

73| p-Mannose, 6-deoxy- (p-Rhamnose) C,H1.05 86-90 770) 

74| a-t-Mannose, 6-deoxy-monohydrate CeHi406 93-94 —8.6— +8.2 
(t-Rhamnose) 

75| B-L-Mannose, 6-deoxy- C.H,:0; 123-125 +38.4— +8.9 

76) t-Mannose, 6-deoxy-2-O-methyl- C,HyiOs © Penn eens seb tae wear eek, Sake. Set 

77| t-Mannose, 6-deoxy-3-O-methyl- C7H,,0; 114-115 +30 [18°] 
(L-Acofriose) 

78| t-Mannose, 6-deoxy-2,4-di-O-methyl- | CsHi.60s 82 —19 [16°] 

79) t-Mannose, 6-deoxy-5-C-methyl-4-O- | CsHi,O; 128-130 +19.9 (50% C.H;OH) 
methyl-(Noviose) 

80} Rhodinose (a 2,3,6-trideoxyhexose) © Py O pee decisis cee nes Si tsh6 

81] p-Talose C.Hi20¢ 128-132 +16.9 

82] p-Talose, 6-deoxy- (p-Talomethylose) | Cs5Hi.0; 129-131 +20.6 

83| L-Talose, 6-deoxy- (t-Talomethylose) | CsHi:05 116-118 —19.5 + 2 [18°] 

84| L-Talose, 6-deoxy-2-O-methyl- (- CPE O Hae et ee cca cere —19.4 
Acovenose) 

85| Heptose, p-glycero-p-galacto- C7H,.07 139-140 +47 — +64 (c 0.5) 

86] Heptose, p-glycero-b-manno- Cr OF ee cee ON Pont | atanatea nah Mache eb ar 

87| Heptose, p-glycero-L-manno- COD) 6 A Oye I, Sinai ou hao UNL Gk Ene aa A ee 

Ketoses 

88| Dihydroxyacetone C3H,O3 80 (dimer) None 

89| Tetrulose, t-glycero-® (t-Erythrulose; | CsHsO, Syrup +12 
Ketoerythritol; u-Threulose) 

90| Pentulose, p-erythro- (Adonose; p- CsHiOs Syrup +16.6 [27°] 
Ribulose) 

91} Pentulose, L-erythro- (L-Ribulose) GRE Ogee || eben sate nea eae — 16.6 

92] Pentulose, p-threo- (p-Xylulose) Gyn Ore yl a. erzeaeiin ten —33 

93] Pentulose, 5-deoxy-p-threo- GEO Fae litters, coviehittaneke cceed de —5 + 1 (CH;0H) 

94| Pentulose, L-threo- (L-Xylulose; L- CsHi00s Syrup +33.1 
Lyxulose; Xyloketose) 

95| Hexulose, 6-p-arabino-(B-p-Fructose; | Cs5Hi20¢ 102-104? —133.5— —92 
Levulose) 

96) Hexulose, 6-deoxy-p-arabino- (D- CabitsO gs bl belo c , miki tebe eLe —-13 +2 
Rhamnulose) 

97| Hexulose, p-lyxo- (p-Tagatose) CeHi20¢ 131-132 2 hi Ae D 

98] 5-Hexulose, p-lyxo C.Hi20¢ 158 — 86.6 


99} Hexulose, 6-deoxy-1-lyzo- (t-Fuculose) | CsHi.05 |... we ee eee | ete te eee ete 
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Part I. 


CARBOHYDRATES (Continued) 


NATURAL MONOSACCHARIDES: ALDOSES AND KETOSES (Continued) 


100 
101 
102 
103 


104 


105 
106 
107 


108 
109 
110 


Substance (Synonym) 


(A) 


Hexulose, D-ribo- (D-Psicose) 

Hexulose, t-rylo- (L-Sorbose) 

Hexulose, 6-deoxy-L-zrylo- 

Heptulose, p-altro- (Sedoheptulose; 
Sedoheptose) 

Heptulose-hemihydrate, u-galacto- 
(Perseulose) 

Heptulose, L-gulo- 

Heptulose, p-ido- 

Heptulose, p-manno- (Mannoketo- 
heptose; p-Mannotagatoheptose) 

Heptulose, p-talo- 

Octulose, p-glycero-L-galacto- 

Octulose, p-glycero-p-manno- 


Chemical 
Formula 


(B) 


Melting Point 
°C 


(C) 


Ketoses (Con’t) 


CoHi206 
CeHi206 
Cs5H1.0; 
C7Hi4O7 


C,H,407. 
11,0 
C7H140; 
C7H1407 
C7Hi0; 


C7Hi4O7 
CsHi6Os 
CsHi60s 


Amorphous 
159-161 

88 
Amorphous 


110-115 


Specific Rotation 


[e]p 
(D) 
+4.7 
— 43.1 
—25 + 2 (c 0.7) 
+2.5 (c 10) 
—90— —80 
—28 
—34 + 8 (c 0.3) 
+29.4 


—57, =43/4 Sie 
+20 (CH;OH) 


1 Original melting point. ? Melting point after four-months’ storage. * As a methyl glycoside cyclo- 
hexylamine salt. 4 Included because of speculations concerning it in biological processes. ® Either p-idose 
or L-altrose is in the polysaccharide varianose. ® Early literature refers to this as p-erythrose. 7 The -3H20 
and -2H.O forms also exist. 


Part II. 


Substance (Synonym) 


(A) 


Ne 


rs 


D-Ribose, 3-amino-3-deoxy- 

p-Galactose, 2-amino-2-deoxy- (Galac- 
tosamine; Chondrosamine) 

a-L-Galactose, 2-amino-2,6-dideoxy- 
(t-Fucosamine) 

a-D-Glucose, 2-amino-2-deoxy- (Glu- 
cosamine; Chitosamine) 

B-D-Glucose, 2-amino-2-deoxy- 

D-Glucose, 3-amino-3-deoxy- (Kanos- 
amine) 

D-Glucose, 6-amino-6-deoxy- 


D-Glucose, 2,6-diamino-2,6-dideoxy- 
(Neosamine C) 

D-Glucose, 3,6-dideoxy-3-dimethyl- 
amino- (Mycaminose) 

D-Glucose, 4,6-dideoxy-4-dimethyl- 
amino- 

L-Glucose, 2-deoxy-2-methylamino- 

D-Gulose, 2-amino-1,6-anhydro-2- 
deoxy- : 

D-Gulose, 2-amino-2-deoxy- 


Chemical Melting Point 
Formula °C 
(B) (C) 
Aldosamines 


CsHi:NO, | 158-158.5 d. 


C.HisNO; 
CeHisNO, 
CeHisNO; 


CsHisNOs 
C.HisNO; 


C.HisNO; 
CoHisN20, 
CsHi7NO, 
CsHi7NO, 


C;HisNO; 
CeHiNO, 


CeHisNOs 


185 
192-193 d. 
88 


110-111 
128 d. 


161-162 d. 


> 230 


115-116 


192-193 


130-132 
250-260 d. 


152-162 d. 


NATURAL MONOSACCHARIDES: AMINO SUGARS 


Specific Rotation 
[a]p 


(D) 


—24.6 (hydrochloride) 

+121— +80 (hydro- 
chloride) 

—119— —92 [27°] 
(hydrochloride) 

+100 —> +47.5 


+28— +47.5 
+19 [14°] 


+23— +50.1 (hydro- 
chloride) 

+61.5 (dihydrochlo- 
ride) 

+31 (hydrochloride) 


+45.5 (hydrochloride) 


—64 

+41 + 2 (hydrochlo- 
ride) 

+5.6— —18.7 (hydro- 
chloride) 


Eel 
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CARBOHYDRATES (Continued) 


Part II. 


Substance (Synonym) 


(A) 


Hexose, 3,4,6-trideoxy-3-dimethyl- 
amino-p-zylo- (Desosamine; Picro- 
cine) 

Hexose, a 4-acetamido-2-amino-2,4,6- 
trideoxy- 

Hexose, an amino-deoxy-3-O-carboxy- 
ethyl- 

Hexose, a 2,6-diamino-2,6-dideoxy- 
(Neosamine B; Paramose) 

Hexose, a 3-dimethylamino-2,3,6- 
trideoxy- (Rhodosamine) 

p-Mannose, 2-amino-2-deoxy- (Man- 
nosamine) 

p-Mannose, 3-amino-3,6-dideoxy- 
(Mycosamine) 

D-Talose, 2-amino-2-deoxy- (Talos- 
amine) 

L-Talose, 2-amino-2,6-dideoxy- (Pneu- 
mosamine) 


Pentulose, 1-(o-carboxyanilino)-1- 
deoxy-p-erythro- 

Hexulose, 1-(o-carboxyanilino)-1- 
deoxy-D-arabino- 

Hexulose, 5-amino-5-deoxy-.L-zylo- 

Hexulose, 6-deoxy-6-(N-methyl- 
acetamido)-.L-rylo- 


NATURAL MONOSACCHARIDES: AMINO SUGARS (Continued) 


Specific Rotation 
la]p 


(D) 


Chemical Melting Point 
Formula AG, 
(B) (C) 
Aldosamines (Con’t) 
CsHizNO; | 189-191 d. 
CsHisN20, | 216-219 
C.Hi:NO; Leet: cme | 
C5Hi4N20, | 135-150 d 
CsHizNOg al gece tetiaetonee 
CsHisNO; | 142d 
CsHisNO, | 162 
CeHisNO; | 151-153 
C.HisNO, | 162-163 
Ketosamines 
CisHaiNOm eyes tore titi 
CrbiveNORihy-.. «epee ene 
CeHisNO; | 174-176 
CoHizNO em |r: Setanta 


+49.5 (c 10) (hydro- 
chloride) 


+115 — +94 [26°] 
(c 0.05) 


+17.5 (c 0.9 (hydro- 
chloride) 


—4.3 (c 9) (hydro- 
chloride) 
—11.5 (hydrochloride) 


+3.4— —5.7 (c 0.9) 
(hydrochloride) 


+6.9— +10.4 (hydro- 
chloride) 


Part III. 


Substance (Synonym) 


(A) 


Chemical 
Formula 


(B) 


Alditols 


Melting Point 
°C 


(C) 


NATURAL ALDITOLS AND INOSITOLS (with Inososes and Inosamines) 


Specific Rotation 
lalp 


(D) 


Glycerol 

Glycerol, 1-deoxy- (1,2-Propane-diol)! 

Erythritol 

Erythritol, 1,4-dideoxy- (2,3-Butylene- 
glycol) 

p-Threitol, 1,4-dideoxy- 

t-Threitol, 1,4-dideoxy- 

pi-Threitol, 1,4-dideoxy- 

p-Arabinitol 


t-Arabinitol 


Ribitol (Adomitol) 
Galactitol (Dulcitol) 


C3H303 
C;H;0, 
C4H 100, 
C4H i002 


C4H102 
C4H 002 
C,Hi002 
C5H20; 
CsH1205 


CsHi205 
CoH 


C-765 


20 
Oil, b.p. 188-189 
118-120 


101-102 


102 
186-188 


None 

None (racemic) 
None (meso) 
None (meso) 


—13.0 

+10.2 

None (racemic) 
+7.82 (c 8, borax 
solution) 

—32 (c 0.4, 5% 
molybdate) 
None (meso) 
None (meso) 


CARBOHYDRATES (Continued) 
Part II. NATURAL ALDITOLS AND INOSITOLS 


(with Inososes and Inosamines) (Continued) 


Chemical Melting Point Specific Rotation 
Substance (Synonym) ath °C ae 
(A) | (B) (C) (D) 


Alditols (Con’t) 


12] p-Glucitol (Sorbitol) CeH1,0¢ 112 —1.8 [15°] 

13] p-Glucitol, 1,5-anhydro- (Polygalitol) | CsH1205 140-141 +42.4 

14} t-Iditol C.H1406 7B Rs) —3.5 (c 10) 

15| p-Mannitol CeH1,06 166 —0.21 

16] p-Mannitol, 1,5-anhydro- (Styracitol) | CsHi.05 157 —49.9 

17| Heptitol, p-glycero-p-galacto- (Heptitol, | C7H1sO7 183-185, 188 —1.1 
L-glycero-D-manno-; Perseitol) 

18] Heptitol, p-glycero-p-gluco- (Heptitol, | C7H16O7 131-132 +46 (5% NH, molyb- 
L-glycero-p-talo-; B-Sedoheptitol) date) 

19] Heptitol, p-glycero-p-manno- (Heptitol, | C7H16O7 153 +2.65 
p-glycero-p-talo-; Volemitol) 

20] Octitol, p-erythro-p-galacto- CgHi30s. 169-170 —11 (5% NH, 

H,0 molybdate) 
Tnositols 


Betitol (a dideoxy inositol) C6H120,4 224 int) ~_ cel atdt| Sonics Cee 
Bioinosose (scyllo-Inosose; myo- CoH100e 198-200 None (meso) 
Inosose-2; a deoxy keto inositol) 
h-Bornesitol (a myo-inositol mono- C7H i406 200 +31.6 
methyl ether) 
l-Bornesitol (a myo-inositol mono- C7Hi0¢ 205-206 —32.1 
methyl] ether) 
Conduritol (a 2,3-dehydro-2,3-di- CoH100, 142-143 None (meso) 
deoxyinositol) 
Cordycepic acid (a tetrahydroxycyclo- |C;Hi20, | ......0..0..0.-0. | 20s. s eee ee 
hexanecarboxylic acid)? 
Dambonitol (a myo-inositol dimethyl | CsHisO¢ None (meso) 
ether) 
Du-Inositol C6H 1206 None (racemic) 
d-Inositol CeH120¢ +60 
l-Inositol C.5H120¢ —65 
Laminitol (a C-methyl myo-inositol) C7His0¢ =o 
Liriodendritol (a myo-inositol dimethyl | CsH,.0¢ —25 
ether) 
muco-Inositol monomethy] ether C7His0¢ 822-3825 nee ee eee eee eee a 
myo-Inositol (meso-Inositol) CeHi20¢ 217-218 None (meso) 
d-myo-Inosose-1 (a deoxy keto inositol) | CsHi00. 138-139 +19.6 
Mytilitol (a C-methy] scyllo-inositol) | C;H,4O. 259 None (meso) 
neo-Inosamine-2 (a deoxy amino C.H:3;30;N | 239-241 d. None (meso) 
inositol) 
d-Ononitol (a myo-inositol mono- CHO, 172 +6.6 
methyl ether) 
h-Pinitol (a deztro-inositol monomethyl | C7H1,O, ‘| 186 +65.5 
ether) 
l-Pinitol (a levo-inositol monomethyl | C7Hi,O. 186 —65 
ether) 
l-Quebrachitol (a levo-inositol mono- C7H,.0. 190-191 —80.2 [28°] 
methyl ether) 
d-Quercitol (a deoxy deztro-inositol) C.H,0; 235 +24.2 
d-Quinic acid (a trideoxy carboxy C,H,.0% 164 +44 (c 10) 
dezxtro-inositol) 
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CARBOHYDRATES (Continued) 


Part ITI. 


(with Inososes and Inosamines) (Continued) 


NATURAL ALDITOLS AND INOSITOLS 


Substance (Synonym) 


(A) 


53 


l-Quinic acid (a trideoxy carboxy levo- 
inositol) 

Quinic acid, 5-dehydro- 

Scyllitol (scyllo-Inositol; Cocositol) 

Sequoyitol (a myo-inositol monomethyl] 
ether) 

Shikimie acid (a 3,4-anhydro-quinic 
acid) 

Shikimic acid, 5-dehydro- 

Streptamine (2,4-diaminodideoxy- 
scyllitol) 

Streptamine, 2-deoxy- 

Streptadine (1,3-Dideoxy-1,3-diguani- 
dino-scyllitol) 

Viburnitol (a deoxy levo-inositol)# 


Chemical 
Formula 


(B) 


Melting Point 
°C 


(C) 


Inositols (Con’t) 


C7206 
C7Hi006 
CeHi20¢ 
C7HisO6 
C7H1005 


C,H;0;5 
CeHisOuNe 


C.Hi,03;N2 
CsHisN 604 


CeHi205 


162 

140-142 (138 s.) 
352-353 
234-235 
183-184 


150-152 
88, 210-250 d. 


174 


Specific Rotation 


[a]p 
(D) 
—42.1 
~ 82.4 [28°] 


None (meso) 
None (meso) 


—200 [16°] 


—57.5 [28°] (EtOH) 
None (meso) 


None (meso) 
None (meso) 


SR 


1 The 1-phosphate ester of this diol is said to occur in brain tissue and sea-urchin eggs. ? Strong evi- 
dence that cordycepic acid is really p-mannitol. ? Not an enantiomorph of d-quercitol; other isomeric 
relationship is involved. 


SOnNnornrhk WN eK 


Part IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS 


Substance (Synonym) 


(A) 


v-Glyceric acid 
Lt-Glyceric acid 
p-Arabinonic acid 
t-Arabinonic acid 
L-Arabinonic-1,4-lactone 
p-Ribonic acid 
p-Xylonic acid 
Lt-Xylonic acid 
p-Altronic acid 


p-Galactonic acid 

p-Gluconic acid 

t-Gulonic acid 

Hexsonic acid, 2-deoxy-p-arabino- 

2-Hexulosonic acid, D-arabino- 

2-Hexulosonic acid, 3-deoxy-p-erythro- 

2-Hexulosonic acid, p-lyxo- 

5-Hexulosonic acid, D-arabino- 

5-Hexulosonic acid, p-xylo- 

p-Mannonic acid 

p-Gluconic acid, O-6-p-galactopyrano- 
syl- (1 > 4)- (Lactobionic acid) 


Chemical Melting Point Specific Rotation 
Formula oC la]p 
(B) (C) (D) 
Aldonic Acids 
C3;H,.O, Gum Dextro 
C3H,O, Gum Levo 
C5H100¢ 114-116 +10.5 (c 6) 
C;Hi00¢ 118-119 —9.6—> —41.7} 
C;H;0; 97-99 —72 
C5H100¢ 112-113 —17.0 
C5Hi00, SaAy Sicerheiee a0 Rd’ 1a paRaceaieytet —-2.9—> +20.1! 
Orlele (Oly ANS eper mnie cuetc.ctone ae —91.8} 
C.Hi207 ReOKEC DEERC Crowe cc Ayn Arp +11.5 = +24.8} 
(Ca salt, N HCl) 
C.H i207 122 —11.2— +57.6} 
C.Hi:0; | 130-132 (110-112s.) | —6.7— +11.9! 
C,H 207 Exists only in soln. | [ca. 0°] 
CeH120¢ 93-95 +68 (lactone) 
CH i.07 PROS ata eGo at Tacs CS —81.7 (Na salt) 
(Gp) ERO © a lenteeseeaineote ones coin — 29.2 (c 6, Ca salt) 
CeH1007 169 —5 
CsHi007 108=109 eee | Gg Ps. cpeeees nous 
CH 1007 4 6 60d Sue, a euele ke 0%: ‘6 —14.5 
C.H,20;7 Ayo eisai in Sree AO Cure ee —15.6 
Cy2H 22012 5 Fc CePA S CEC, Cen ee +25.1 (Ca salt) 
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CARBOHYDRATES (Continued) 
Part IV. NATURAL ALDONIC, URONIC, AND ALDARIC ACIDS (Continued) 


Substance (Synonym) itn 
oy (B) 


Melting Point 


Specific Rotation 


Uronic Acids 


21) t-Lyxuronic acid C;HsO0. 
22) B-p-Galacturonic acid CeHi007 
23} a-p-Galacturonic acid‘monohydrate C.Hi20s 
24| p-Galacturonic acid, 2-amino-2-deoxy- | CsHi:0,N 
25] B-p-Glucuronic acid 
26| p-Glucuronic acid, 2-amino-2-deoxy- C.H;,0.N 


27| p-Glucuronic acid, 3-O-methyl- C7H1.07 
28] t-Guluronic acid C.Hi07 
29) t-Iduronic acid C.H107 
30} 6-p-Mannuronic acid CeH1007 
31] a-p-Mannuronic acid-monohydrate C.Hi203 


°C pats 
(C) (D) 
160""™ exodaam xx0 427 > 455.6 
159-160 (110-115 s.) | +97.9—> +50.9 
160 d. 484.5 (pH 2 HCl) 
156 411.7 +363 
120-172 d. 455 
Syrup +6 
ERG Si aan 430 
165-167 47.9 —23.9 


110 s., 120-130 d. 


Aldaric Acids 


32| p-Tartaric acid C,H,.O. 
33] L-Tartaric acid C.H,.O. 
34| t-Malic acid C,H,O; 


1 Equilibrates with the lactone. 
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170 
170 
100 


+16— —6.1 (c 6.8) 


—15 
+15 [15°] 
—2.3 (c 8.4) 


WAXES 


These data for waxes were compiled originally for the Biology Data Book by A. H. Warth. Data are 
reproduced here by permission of the copyright owners of the above publication, the American Societies 
for Experimental Biology, Washington, D.C. p. 382. 

Specific Gravity (column C) was calculated at the specified temperature, degrees centigrade, and 
referred to water at the same temperature. Density. shown in parentheses (column C), and Refractive 
Index (column D) were measured at the specified temperature, degrees centigrade. 


f Refractive . 
se Melting j| cpécitie. Gravity. Index Todine. | Acid fas Ponte 
a OEM or (Density) ac Value Value eu 
el n 7 Value 
(A) (B) (C) (D) (E) (F) (G) 
1 | Bamboo leaf 79-80 (0, 96 ee tae th Lee ae oss 7.8) 14.5 43.4 
2 | Bayberry (myrtle) |46.7—48.8](0.98515°) 1.4368 2.97-3.93 13.5 20.5-21.7 
3| Beeswax, crude |62-66 (0.927—0.9701*°) |1 439-1. 4834°° |6.8-16.4? |16.8-35.8/89.3-149.0 
4| Beeswax, white, |61-69 (0.959-0.97515°) |1.447-1 . 4658 |7-113 17-24 90-96 
ts-B: 
5| Beeswax, yellow |62-65 (0.960-0 .96415°) |1 443-1. 4498°° |6-11 18-24 90-97 
6| Candelilla, refined |67-69 (0.982-0. 98615) |1.454-1.46385° |14.4-20.4 |12. 7-18. 1/35-86 
7 | Cape berry4 40. 5-45 .0)(1.004-1 .00715°) |1. 45045° 0.6-2.4 |2.5-3.7 |211-215 
8 | Carand4é 0981-84-51 (0299028°) a Ballers t abet arse: 8.0-8.9 |5.0-9.5 |64.5-78.5 
9 | Carnauba 83-86 0.990-1.0011® |1.467-1.4724° |7.2-13.5 |2.9-9.7 |78-95 
10 | Castor oil, hydro- |83-88 (.980—0799070°)) aeeeh meen eit rte 2.5-8.5 1.0-5.0 {177-181 
genated 
11 | Chinese insect 81.5-84.0) 0.950-0.97018 |1.45740° 1.4 0.2-1.5 |73-93 
12| Cotton 68-71 0950S een eee ees 24.5 32 70.6 
13 | Cranberry 207-2187 (O07 970—0.97515>) | eetantel osteo 44 2-53.2?/42. 2-59. 1/131-134 
14| Douglas-fir bark |59.0—-72.8/(1.03025°) 1. 46880° 25.8-62.5 |58.6-80.7|112-200 
15 | Esparto Giad=1Oe1| OL9SSi>. = meant Meee he ners 22-23 22. 7-23 .9/69.8-79.3 
16 | Flax 61.5-69. 8] 0.908-0.98515° | 770 3..... 2. 21.6-28.8 |17.5-48.3/77.5-101.5 
17 | Ghedda, E. Indian |60. 5-66. 4] 0.956-0.9731% |1.4405° 5.6-12.6 |5.8-7.9 |84.5-118.3 
beeswax 
18 | Indian corn SOR 81 era ibeots ae os..< s,s, here tad |ERE RPE 4.2? 1.9 120.3 
19 | Japan wax 48-53 UW. 9:75—-0'. 993 to a eae ie eke 4.5-12.5 |6-20 206. 5-237 .5 
20 | Jojoba 11.2-11.8] 0.864-0. 89975 |1.46525° 81.7-88.4?/0.2-0.6 |92.2-95.0 
21 | Madagascar SS Rn oo. ae mr yd watt dy 3.2-5.3 17. 7—28.0]140.0-159.6 
22 | Microcrystalline, |64-91 0.913-0.9431 |1..’ .45280° 10 0 0 
amber 
23 | Microcrystalline, |71-89 0.928-0.94115° |1.44180° 0 0 0 
white 
24| Montan, crude 76-86 (UOT 0=12020255)) |ieeeeeh ae earn se 13.9-17.6 |22.7-31.0}59.4-92.0 
25} Montan, refined {77-84 (@0f0=17030252)] awa ene ee 10-14 24-43 72-103 
26 | Orange peel 44.0-46.5) 0.98515° 1.5022°° 115.7? 48.3 120.9 
27,|Ouricury, refined |79.0-83.8| 1.0531" © © |) 7.4... .. 6.9-7.82 |3.4-21.1 |61.8-85.8 
28 | Ozocerite, refined |74.4-75.0| 0.907-0.9201% | ............ 0 0 0 
29 | Palm 74-86 (OF991=1 045182) |i ees otters 8.9-16.92 |5.0-10.6 |64.5-104.0 
30 | Paraffin, American|49-63 0.896—0.9251 |1.442-1. 4488 |0 0 0 
31] Peat wax, natural |73-76 O..9801°" Depends sss 16-40 60. 0-73.3/73.9-136.0 
32 | Rice bran, refined |75.3-79.9} ............. 1. 46930 11.1-19.4 |15-17 56.9-104.4 
33 | Shellac wax 79-82 0.971-0.98018 | ............ 6.0-8.83 |12.1-24.3/63.8-83.0 
34 | Sisal hemp 74-81 1) 007 T O10 Tiassa see piaist oe 28-29? 16-19? 56-58 
35 | Sorghum grain CATIA Y bean Mia rresicrl 3 ..\ (il tere ee enol oo 15.7-20.9 |10.1-16.2)16—44 
36 | Spanish moss TOSS eo |. . sos atere a er eeeneian | icascad ear ker erie 33.0 25.0 120.4 
37 | Spermaceti 42-50 0.905-0.94515° |1. 44070° 4.8-5.9 |2.0-5.2 |108-134 
38 | Sugarcane, crude |52-67 O; 988-099 Sara ket d va lrhact 32-84 24-57 128-177 
39 | Sugarcane, double-|77—82 0.961—0.97925° |1.51025 13-29 8-23 55-95 
refined 
40 | Wool wax, refined |36-43 0.932-0.94518° |1.478-1.4824° |15.0-46.9 |5.6-22.0 |80-127 


1 Wijs test. ? Hanus test. * Hubl test. 4 Myrica cordifolia. 
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TRADE NAMES OF DYESTUFF INTERMEDIATES 


Trade name 


A acid 

Acetyl H acid 
Alen’s acid 
Alizarin 
Amido acid 
Amido J acid 
Amino G acid 


Amino R acid 


Aminophenolic acid V 
Aminophenol sulfonic acid III 


Andresen’s acid 
Anisidine 
Anthrachrysone 
Anthraflavic acid 
Anthranilic acid 
Anthrarufin 
Anthranol 

a Anthrol 
Armstrong’s acid 


Armstrong & Wynne acid 
Armstrong & Wynne acid II 


B acid 

Badische acid 
Bayer’s acid 
Benzidine 
Bronner’s acid 
B acid 

C acid 

CLT a 
Casella’s acid 
Chicago acid 
Chloro H acid 
Chromogene I 
Chromotrope acid 
Chromotropic acid 
Chrysazine 
Cleve’s acid 
Cleve’s acid 
Cleve’s acid 
Cleve’s acid 

a« Coccinic acid 
Cresidine 
Cresotic acid 
Croceine acid 
DS 

DTS 

Dahl’s acid 
Dahl’s acid II 
Dahl’s acid III 
Dimethyl-y-acid 
Dioxy G acid 
Dioxy J acid 
Dioxy S acid 
Diphenylblack base 
Disulfo acid § 


6 acid 


Chemical name 


1,7-Hydroxynaphthalene-3,6-disulfonic acid 
N-Acetyl-1-amino-8-naphthol-3,6-disulfonic acid 
1-Naphthylamine-3,6-disulfonic acid (also Freund’s ac.) 
1,2-Dihydroxyanthraquinone 
2-Amino-7-hydroxynaphthalene-5-sulfonic acid 
2-Naphthylamine-5,7-disulfonic acid 
7-Amino-1,3-naphthalene disulfonic acid 
2-Naphthylamine-6,8-disulfonic acid 
3-Amino-2,7-naphthalene disulfonic acid 
2-Naphthylamine-3,6-disulfonic acid 
1-Amino-3-oxybenzene-5-sulfonic acid 
1-Amino-3-oxybenzene-6-sulfonic acid 
1-Naphthol-3,8-disulfonic acid 

o-Aminophenol methylether 

1,3,5,7-Tetrahy droanthraquinone 
2,6-Dihydroxyanthraquinone 

o-Aminobenzoic acid 
1,5-Dihydroxyanthraquinone 
9-Hydroxyanthracene 

1-Hydroxyanthracene 
Naphthalene-1,5-disulfonic acid 
1-Naphthol-3-sulfonic acid 
2-Naphthylamino-5,7-disulfonic acid 
8-Amino-1l-naphthol-4,6-disulfonic acid 
2-Naphthylamino-8-sulfonic acid 
2-Naphthol-8-sulfonic acid 
p,p’-Diaminodiphenyl 
2-Naphthylamino-6-sulfonic acid 
Anthraquinone-2-sulfonic acid 


6-Chloro-m-toluidine-4-sulfonic acid 


2-Naphthol-7-sulfonic acid (F acid) 
1-Amino-8-naphthyl-2,4-disulfonic acid 
8-Chloro-1-naphthol-3,6-disulfonic acid 
4,5-Dihydroxy-2,7-naphthalene disulfonic acid 
1,8-Dihydronaphthalene-3,6-disulfonic acid 
4,5-Dihydroxy-2,7-naphthalene disulfonic acid 
1,8-Dihydroxyanthraquinone 
1-Naphthylamine-3-sulfonic acid 
1-Naphthylamine-5-sulfonic acid 
1-Naphthylamine-6-sulfonic acid 
1-Naphthylamine-7-sulfonic acid 
1-Methyl-5-oxy benzyl-2,4-dicarbonic acid 
3-Amino-4-methoxytoluene 
Cresol carboxylic acid 
2-Naphthol-1-sulfonic acid 
4,4’-Diamino-2,2’-stilbene disulfuric acid 
Dihydrothio-p-toluidine sulfonic acid 
2-Naphthylamine-5-sulfonic acid 
1-Naphthylamine-4,6-disulfonic acid 
1-Naphthylamine-4,7-disulfonic acid 
7-Dimethylamino-1-naphthol sulfonic acid 
1,7-Dihydroxynaphthalene-3-sulfonic acid 
1,6-Dihydroxynaphthalene-3-sulfonic acid 
1,8-Dihydroxynaphthalene-4-sulfonic acid 
p-Aminodiphenylamine 
1-Naphthylamine-4,8-disulfonic acid 
{Re aes acid 
1-Naphthylamine-4,8-disulfonic acid 
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TRADE NAMES OF DYESTUFF INTERMEDIATES (Continued) 


Trade name 


Ebert & Merz acid 


Ethyl-y-acid 
Ethyl F acid 
Ewer & Pick’s acid 


e acid 


F acid 
Fast Black B base 
Fast Blue base 


Fast Blue Red O base 


Fast Bordeaux GP 
Fast Orange GR 
Fast Orange R 
Fast Red base AL 
Fast Red B base 
Fast Red GG base 
Fast Red GL base 
Fast Red 3 GL base 
Fast Red RL base 
Fast Scarlet G base 
Fast Scarlet R base 
Forsling’s acid I 
Forsling’s acid II 
Freund’s acid 

G acid 

GR acid 

Gallic acid 

y acid 

H acid 

Histazarin 
Isoanthraflavic acid 
J acid 

K acid 

Kalle’s acid 
Ketone base 
Koch’s acid 

L acid 

Laurent’s acid 
Lepidine 
Leucotrop 

M acid 

Mesidine 
Metanilic acid 
Methyl-y-acid 
Michler’s hydrol 
Michler’s ketone 
Myrbane oil 
Naphthacetol 
Naphthazarin 
Naphthionic acid 
o-Naphthionic acid 
Naphthol AS 
Naphthoresorcine 
Nekal BX 


Nevile and Winther’s acid 


Nigrotic acid 
Nitron 1,2,4-acid 
Nitroso base 


Chemical name 


{ Naphthalene-2,7-disulfonic acid 
Naphthalene-2,6-disulfonic acid 
7-Ethylamino-1-naphthol-3-sulfonic acid 
7-Ethylamino-2-naphthalene sulfonic acid 
Naphthalene-1,6-disulfonic acid 
suet ie hiaten cue acid 
1-Naphthylamine-3,8-disulfonic acid 
2-Naphthol-7-sulfonic acid (Casella’s acid) 
4,4’-Diamino diphenylamine 
Dianisidine 
3-Nitro-p-phenetidine 
3-Nitro-p-anisidine 
o-Nitroaniline 
m-Nitroaniline 
a-Aminoanthraquinone 
5-Nitro-o-anisidine 
p-Nitroaniline 
3-Nitro-p-toluidine 
4-Chloro-2-nitroaniline 
5-Nitro-o-toluidine 
4-Nitro-a-toluidine 
4-Nitro-O-anisidine 
2-Naphthylamine-8-sulfonic acid 
2-Naphthylamine-5-sulfonic acid 
1-Naphthylamine-3,6-disulfonic acid 
2-Naphthol-6,8-disulfonic acid 
a-Naphthol-3,6-disulfonic acid 
3,4,5-Tribydroxybenzoic acid 
2-Amino-8-naphthol-6-sulfonic acid 
1-Amino-8-naphthol-3,6-disulfonic acid 
2,3-Dihydroxyanthraquinone 
2,7-Dihydroxyanthraquinone 
2-Amino-5-naphthol-7-sulfonic acid 
1-Amino-8-naphthol-4,6-disulfonic acid 
1-Naphthylamine-2,7-disulfonic acid 
Tetramethyl aminobenzophenone 
1-Naphthylamine-3,6,8-trisulfonic acid 
1-Naphthol-5-sulfonic acid 
1-Naphthylamine-5-sulfonic acid 
4-Methylquinoline 
Phenyldimethyl benzylammonium chloride 
1-Amino-5-naphthol-7-sulfonic acid 
2,4,6-Thimethylaniline 
Aniline-m-sulfonic acid 
7-Methyl-8-naphthol disulfonic acid 
Tetramethyl diaminobenzohydrol 
Tetramethyl diaminobenzophenone 
Nitrobenzene 
1-Acetylamino-4-naphthol 
5,8-Dihydroxy-1,4-naphthoquinone 
1-Naphthylamine-4-sulfonic acid 
1-Naphthylamine-2-sulfonic acid 
Anilide of hydronaphthoic acid 
1,3-Dihydroxynaphthalene 
Na-salt of 1,4-bis,sec-butylnaphthalene-6-sulfonic acid 
1-Naphthol-4-sulfonic acid 
1,3,6,7-Dihydroxysulfonaphthoic acid 
1-Amino-8-nitro-7-naphthol-4-sulfonic acid 
p-Nitrodimethy] aniline 
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TRADE NAMES OF DYESTUFF INTERMEDIATES (Continued) 


Trade name 


NW acid 

Oxy L acid 

Oxy Tobias acid 
Peri acid 
p-Phenetidine 
Phenyl gamma acid 
Pheny] Peri acid 
Phosxgene 
Phthalic acid 
Picramic acid 
Picrie acid 
Pirio’s acid 
Primuline base 
Purpurine 
Pyrogallol 
Quinaldine 
Quinazarin 

R acid 

2 R acid 

Red acid 

RG acid 
Resorcinol 
Rumpff acid 

S acid 

258 acid 
Salicylic acid 
Schaffer’s acid 
Schaffer and Baum acid 


Schollkopf’s acid 


Sulfanilic acid 
Thiocarbanilide 
Tobias acid 
Tolidine 
Toluidine 
Violet acid 
Xylidine 

Y acid 

Yellow acid 
1:2:4 acid 


Chemical name 


Nevile and Winther s acid 
1-Naphthol-5-sulfonic acid 
8-Naphthol-1-sulfonic acid 
1-Naphthylamine-8-sulfonic acid 
p-Aminophenol ethylether 
2-Phenylamine-8-naphthol-6-sulfonic acid 
Phenyl-1-naphthylamine-8-sulfonic acid 
Carbonyl chloride 
O-Benzenedicarbolic acid 
2-Amino-4,6-dinitrophenol 
2,4,6-Trinitrophenol 
4-Amino-1-naphthalene sulfonic acid 
p-Toluidine heated with sulfur 
1,2,4-Trihydroxyanthraquinone 
1,2,3-Trihydroxybenzene 
2-Methylquinoline 
1,4-Dihydroxyanthraquinone 
2-Naphthol-3,6-disulfonic acid 
2-Amino-8-naphthol-3,6-disulfonic acid 
1,5-Dihydroxynaphthalene-3,7-disulfonic acid 
1-Naphthol-3,6-disulfonic acid 
1,3-Dihydroxybenzene 
2-Naphthol-8-sulfonic acid (Croceine acid) 
1-Amino-8-naphthol-4-sulfonic acid 
1-Amino-8-naphthol-2,4-disulfonic acid 
o-Hydroxybenzoic acid 
2-Naphthol-6-sulfonic acid 
a-Naphthol-2-sulfonic acid 
1-Naphthol-4,8-disulfonic acid 
1-Naphthylamine-4,8-disulfonic acid 
1-Naphthylamine-8-sulfonic acid 
Aniline-p-sulfonic acid 
Diphenylthiourea 
2-Naphthylamine-1-sulfonic acid 
Di-p-aminoditolyl 
Aminotoluene 
a-Naphthol-3,6-disulfuric acid 
Aminoxylene 
2-Naphthol-6,8-disulfuric acid 
1,3-Dihydroxynaphthalene-5,7-disulfuric acid 
1-Amino-2-naphthol-4-sulfonic acid 
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TRADE NAMES, COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 


Trade name 


A-100 SM 
Abson 


Acco 

Acetex 
Acrilan 
Actol 
Adipol BCA 
Agile 
Alathon 


Alkor 
Alpex 


Alpha 


Ameripol 
Ameripol CB 


Ameripol SBR. 


Amerith 
Amphenol 
Amres 
Anaconda 
Aquaplex 
Araldite 
Arcolite 
Aritemp 
Arociro 
Arodures 


Atlac 
Avisco 
AviSun 
Bakelite 


Bavick-11 
Beckacite 


Beckamine 


Beckopol 
Blacar 
Boltaflex 


Boltaron 


Bondstrand 
Brea 
Budene 
Butacite 
Butakon 
Buton 


Butvar 


Composition 


Acrylics 

Acrylonitrile-butadiene 

ABS polymers 

Polymers, copolymers of acrylics and 
methacrylate esters 

Synthetic resin latices 


Acrylic fiber 
Polyesters 
Di-butoxyethyl adipate 


Polyesters, polyethylenes, polypropyl- 
enes, polyvinyl! chlorides 
Polyethylene resins 


Furane resin cement 
Hydrocarbon resins 


Nylons, polyethylenes, ABS-polymers, 
polypropylenes, polyvinyl chlorides 

High density polyethylenes 

Polybutadienes 

Butediene-styrene rubber 

Cellulose nitrate 

Polystyrene 

Phenolics, resorcinol, urea 

Polyethylenes, polyvinyl chlorides 

Alkyd-resin emulsions 

Epoxy resins 

Phenolic 

Epoxy resins 

Polychlorinated polyphenyls 

Ureas 


Polyester resins in solid state 

Urea-formaldehyde compounds 

Polypropylene resins 

Acrylics, epoxies, phenolics, polyethy]- 
enes, copolymers 

Acrylics 

Maleic, fumaric, modified phenolic 
resins 

Alcohol-soluble urea-formaldehyde 
resins for laminates, adhesives, coating 

High melt point modified phenolic resin 

Vinyl chloride resin; vinyl compound 

Supported and unsupported flexible 
vinyl sheeting 

ABS polymers, polyethylenes, poly- 
propylenes, polyvinyl! chlorides 

Epoxies, polyesters 

Polyethylenes 

Polybutadiene 

Polyvinyl butyral resins 

Butadiene-acrylonitriles 

Thermosetting butadiene-styrene resins 


Polyvinyl butyral resins 


Manufacturer 


Resolite Corp. 
B. F. Goodrich Chemical Co. 


Acco Polymers Company 


United States Rubber Co., 
Naugatuck Chemical Div. 

Monsanto Co. 

Allied Chemical Corp. 

Food Machinery and Chemical 
Corp. 

American Agile Corp. 


E. I. duPont de Nemours & Co., 
Inc. 

Atlas Mineral Products 

Alkydol Laboratories, Div. of 
Reichhold Chemicals, Inc. 

Alpha Plastics, Inc. 


Goodrich-Gulf Chemicals, Inc. 


“ce “ec ae “ 


Celanese Corp. of America 

American Phenolic Co. 

American Marietta Co. 

Anaconda American Brass Co. 
Rohm & Hass Company 

Ciba Products Corp. 

Consolidated Molded Products Co. 

Aries Laboratories, Inc. 

Monsanto Chemical Company 

National Distillers & Chemical 
Corp. 

Atlas Chemical Industries, Inc. 

American Viscose Corporation 

AviSun Corporation 

Union Carbide Corp., Plastics Div. 


J. T. Baker Chemical Co. 
Reichold Chemicals, Inc. 


Cary Chemicals, Inc. 
The General Tire & Rubber Co. 


Bolta Products Company 


Amercoat Corporation 
“ce “cc 

Goodyear Tire & Rubber Company 
E. I. duPont de Nemours & Co. 
Imperial Chemical Ind. Ltd. 
Enjay Chemical Company, Div. 

Humble Oil & Refining Company 
Shawinigan Resins Corporation 
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TRADE NAMES, COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 


(Continued) 


Trade name 


C-8 Epoxy 
Cadco 


Cadco Penton 
Cadco Epoxy 
Cadco Teflon 
Cadco PVC 


Carbo-Korez 
Carbomix 
Carbowax 
Cardolite 
Catabond 
Catalin 


Ceilcrete 
Centri-Cast 
Chemigum 


Chemline 
Chempro 
Chemtite 
Cis-4 
Cohrlastic 
Coltrock 
Conolite 


Copo 
Coroband 
Corocrete 
Corvel 


Corvic 
Cosmalite 
CR 
CR-39 
Crystalex 
Cumar 
Cycolac 


Cymel 


Dacovin 
Dapon 

Delrin 

D.E.R. 
Devran 
Diamond PVS 


Dow Corning 
Duradene 
Duragene 1203 
Durcon 

Dur-X 


Composition 


Epoxy resins 

Acrylics, ABS polymers, nylons, 
phenolics, polyesters, polyethylenes, 
polypropylenes 

Chlorinated polyethers 

Epoxies 

Fluorocarbons 

Polyvinyl] chlorides urethanes, 
elastomers 

Phenolics 

Butadiene-styrene rubber 

Polyethylene glycols 

Phenol-aldehyde resins 

Phenolic resins 

Acrylics, ABS polymers, nylons, phe- 
nolics, polyethylenes, polypropylenes, 
polystyrene 

Polyesters 

Epoxies, polyesters 

Butadiene-acrylonitrile rubber and 
latices 

Epoxies 

Fluorocarbons 

Epoxies, phenolics 

Polybutadienes 

Silicon rubber 

Phenolics 

Polyester resins and laminates 


Butadiene-styrene rubber 

Furanes 

Polyesters 

Epoxies, vinyls 

Fusion bond finishes 

Polyvinyl] chloride resins 

Phenol-formaldehyde resins 

Polyesters 

Polycarbonates 

Acrylics 

Paracoumarone-indene resins 

ABS polymers 

Acrylonitrile-butadiene-styrene, 
copolymer 

Melamines molding compounds, adhe- 
sive and laminating resins 

Polyvinyl chlorides 

Diallyl phthalate 

Acetal resins 

Epoxy resins 

Epoxy resins 

Polyvinyl chloride resins; copolymer 
resins 

Silicones 

Butanediene-styrene rubber 
Polybutadienes 

Epoxies 

Polyethylenes 


Manufacturer 


Union Carbide Corporation 
Cadillac Plastic & Chemical Co. 


Atlas Mineral Products 

Copolymer Rubber & Chemical Corp. 
Union Carbide Corporation 
Irvington Varnish Co. 

Catalin Corp. of America 


“ec “cc “e “ec 


The Ceilcote Co. 
Apex Fiberglass Products Co. 
The Goodyear Tire & Rubber Co. 


A. O. Smith Corporation 

Chemical & Power Products 

Johns-Manville Corp. 

Phillips Petroleum Company 

Connecticut Hardrubber Co. 

Colt’s Plastics Co. 

Shellmar-Betner, Div. Continental 
Can Co. 

Copolymer Rubber & Chemical Corp. 

The Ceilcote Company 


The Polymer Co. 


Canadian Industries Limited 
Colton Chemical Co. 
Resolite Corp. 

Pittsburgh Plate Glass Co. 
Rohm & Hass Company 
Allied Chemical Corporation 
Borg-Warner Corporation 


American Cyanamid Company 


Diamond Alkali Company 

Food Machinery and Chemical Corp. 
E. I. duPont de Nemours & Co., Inc. 
Dow Chemical Company 

Devoe & Reynolds 

Diamond Alkali Company 


Dow Corning 

Firestone Tire & Rubber Co. 
The General Tire & Rubber Co. 
The Duriron Co. 
Johns-Manville Company 


oO _E_ 


C-774 


TRADE NAMES, COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 


(Continued) 


Trade name 


Durez 


Dylan 
Dylene 
Dylite 
Dyphene 
Ebolene 
Enjay Butyl 


Enjay Butyl] latex 


Epikote 
Epiphen 
Epi-Rez 
Epi-Tex 
Epolene 


Epoxical 
Epon 
Escon 


Estane 
Ethafoam 
eXtren 200 
Fibercast 


Fibestos 
Fire-Snuf 
Flakoline 
Flamenol 
Flovic 
Fluorogreen 


Fluororay 
Formica 
Formvar 
Forticel 


Fortiflex-A 
Fortiflex-B 
Fortiflex-C 
Fortiflex-D 
Fosta-Tuf-Flex 
FR-N 


FR-S 
Frostwhite 
Furnane 
Gabrite 

Gaco 

GE Methylon 
Gelva 


Gelvatol 


Composition 


Phenolic resins 


Polyethylene 

Polystyrene 

Expandable polystyrene 
Phenol-formaldehyde resins 
Fluorocarbons 

Butylrubber 


Butylrubber in aqueous solution 


Epoxy resins 

Epoxide resins 

Epoxy resins 

Epoxy ester resins 

Low molecular weight polyethylene 
resins 

Epoxies 

Epoxy resins 

Polypropylene resins 


Polyurethane elastomers 
Polyethlene, low density 
Polyesters 

Epoxies, polyesters 


Cellulose acetate 

Polyesters 

Polyesters 

Polyvinyl chlorides 

Polyvinyl chlorides 

Teflon with glass and ceramic fibers, 
fluorocarbons 

Fluorocarbons 

Melamines 

Polyvinyl formal resins 

Cellulose propionate sheet films, mold- 
ing powders 

Linear polyolefines 

Linear copolymers 

Medium density polyethylenes 

Low-density polyethylenes 

Polystyrene, high impact 

Nitrile rubber 


Butadiene-styrene rubber 


Polystyrene, medium impact 
Furanes 

Urea-formaldehyde 

Epoxies 


Phenolics 
Polyvinyl acetate resins 
“cc 


“copolymers 
Polyvinyl alcohol resins 


Manufacturer 


Durez Plastic Division, Hooker 
Chemical Corporation 
Koppers Company, Inc. 
ce “cc “cc 


“e “cc “eo 


The Sherwin-Williams Co. 
Chicago Gasket Co. 
Enjay Chemical Company, Div. 
Humble Oil & Refining Co. 
Enjay Chemical Company, Div. 
Humble Oil & Refining Co. 
The Shell Chemical Company 
The Borden Chemical Company 
Jones-Dabney Company 


“ “cc ia 


Eastman Kodak Company 


United States Gypsum Co. 

The Shell Chemical Company 

Enjay Chemical Co., Div. Humble 
Oil & Refining Company 

B. F. Goodrich Chemical Company 

The Dow Chemical Company 

Universal Molded Fiberglass Co. 

Fibercast, Div. of Youngstown Sheet 
& Tube Co. 

Monsanto Chemical Co. 

Resolite Corp. 

The Ceilcote Co. 

General Electric Company 

Canadian Industries, Limited 

John L. Dore Co. 


Raybestos-Manhattan, Inc. 
Formica Corp. 

Shawinigan Resins Corp. 
Celanese Polymer Co. 


Celanese Polymer Company 


“ce ce “ec 
73 cn “cc 


“ce as “ 


Foster-Grant, Inc. 

The Firestone Tire & Rubber Co., 
Firestone Plastics Company 

The Firestone Tire & Rubber Co., 
Firestone Plastics Company 

Sheffield Plastics, Inc., 

Atlas Mineral Products Co. 

Chemore Corporation 

Gates Engineering Division, Glidden 
Company 

General Electric Company, Chemical 
Materials Dept. 

Shawinigan Resins Corp. 


tas ins e 
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TRADE NAMES, COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 


(Continued) 


Trade name 


Genco 


GenEpoxy 
Genetron 


Gen-Flo 
Genthanes 
Geon 
Gering 


Ger-Pak 
Glykon 
GP excel 


Grace 
Grex 


Halon 
Haveg 
Haysite 
Hercose AP 
Herculoid 
Hetrofoam 


Hetron 


Hi-flexible 
Hycar 


Hystran 


Iporca 
Isothane 
J-M ABS 
J-M PVC 
Kaylite 
Kayrex 
Kel-F 


Koroseal 
Kralac A-EP 
Kralac Latex 
Kralastic 
Kynar 

La Favorite 
Laminac 
Lemac 


Lexan 


Lucite 
Lustran 


Composition 


Acrylics, ABS polymers 

Polyethylenes, copolymers 

Epoxy resins for adhesives, coatings, etc. 

Fluorinated hydrocarbons, monomers 
and polymers 

Styrene-butadiene latex 

Urethane elastomers; prepolymers 

Polyvinyl chlorides 

Acrylics, ABS polymers, nylons, poly- 
ethylenes, polypropylenes pelyvinyl 
chlorides, copolymers 

Polyethylene film 

Polyester resins 

Polyvinyl chlorides 


Polystyrenes 


High density polyethylenes, polypropyl- 
enes 

Fluorohalocarbon resins 

Phenolic resins, furanes 

Reinforced polyester 

Cellulose acetate-propionate 

Cellulose nitrate 

Polyurethane fire-retardant rigid foam 


Fire retardant polyester resin 


Polyethylenes 
Butadiene-styrene, butadiene- 

acronitriles, acrylate emulsions 
Epoxies, polyesters 


Urea resin and foam 

Urethane elastomers 

ABS polymers 

Polyvinyl chlorides 

Polyviny] chlorides 

Polyvinyl chlorides 

Chlorotrifluoroethylene, molding resins 
and dispersions 

Polyvinyl! chlorides 


High styrene resins 
Styrene-butadiene copolymers 
ABS Polymers, copolymers 
Polyvinyldene fluoride 
Polyvinyl chlorides 

Polyester resins 

Polyvinyl acetate 


Polycarbonate resin 


Acrylic resin 
ABS polymers 
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Manufacturer 


General Plastics Corp. 


General Mills, Inc. 

Allied Chemical Corp., General 
Chemical Div. 

General Tire & Rubber Co. 

B. F. Goodrich Chemical Co. 

Gering Plastics Company 


Gering Plastics Company 

The General Tire & Rubber Co. 

Glamorgan Plastics, Div. of 
Glamorgan Pipe & Foundry Co. 

W. R. Grace & Company, Polymer 
Chemical Division 

W. R. Grace & Company, Polymer 
Chemical Division 

Allied Chemical Corp. 

Haveg Industries, Inc. 

Haysite Corp. 

Hercules Powder Company 

Hooker Chemical Corp., Durez 
Plastics Div. 

Hooker Chemical Corp., Durez 
Plastics Div. 

Triangle Conduit & Cable Co. 

B. F. Goodrich Chemical Co. 


Lamtex Industries of Koppers 
Co. 

Badische Aniline & Soda Fabrik 

Carborundum Company 

Johns-Manville Company 


“e “ec igs 


Kaykor Products Corp. 

Minnesota Mining & Manufacturing 
Co. 

B. F. Goodrich Industrial Products 
Co. 

United States Rubber Co., 
Naugatuck Chemical Div. 

United States Rubber Co., 
Naugatuck Chemical Div. 

United States Rubber Co., 
Naugatuck Chemical Div. 

Pennsalt Chemical Corp. 

La Favorita Rubber Mfg. Co. 

American Cyanamid Company 

Borden Chemical Company 

General Electric Company, Chemical 
Materials Dept. 

E. I. duPont de Nemours & Co. 

Monsanto Chemical Company 


TRADE NAMES, COMPOSITION AND MANUFACTURERS OF SOME PLASTICS 


(Continued) 


Trade name 


Lustrex 


Lytron RJ-100 


Madurit 
Maplen 
Maraglas 
Marawood 
Marbon 8000 


Marco 
Marlex 


Marvinol 


Melantine 
Melmac 
Melopas 
Meltiplast 101 
Meltiplast 301 
Meltiplast 501 
Merlon 
Methacrol 
Micarta 
Microthene 
Monsanto 
MR Resin 
Multrathane 
Napcofoam 
Natsyn 


Naugatex 2700 series 


Neville 
Niacet 
Nopcofoam 
Novodur 
Nu-Klad 
Nypene 
Opalon 
Palmetto 
Paracon 
Paracril 


Paradene 
Paraplex 


Pentacite 
Permelite 
Petrothene 
Pfaudlon 201 
Pfaudlon 301 
Philprene 
Piccoflex 


Piccolastic 
Plaskon 


Pleogen 
Plexiglas 


Composition 


Styrene molding and extrusion resins 
Styrene molding and extrusion resins 
Melamine resins for plastic industry 
Polypropylenes 

Crystal clear epoxy resin 

Carvable epoxy resin 

High styrene resins 


Polyester resins 

Polyethylenes, polypropylenes, copoly- 
mers 

Vinyl chloride resins and compounds 


Melamine resins 
Melamine resins 
Polyamide formaldehyde 
Polyethylenes 
Polyethylenes 
Chlorinated polyesters 
Polycarbonate resins 
Acrylic emulsions 
Melamines, phenolics, polyesters 
Polyethylenes 
Polyethylene resins 
Polyester resins 
Urethane elastomers 
Polyurethane, flexible 
Polyisoprene 
Butadiene-styrene latices 


Coumarone-indene resins 

Vinyl acetate, vinyl chloride 
Polyurethane plastics (flexible) 

ABS copolymers 

Epoxies 

Polystyrene resins 

Vinyl! chloride resins and compounds 
Fluorocarbons 

Polyester rubber 

Nitrile rubber 


Coumarone-indene resins 

Polyester resins, acrylic modified poly- 
ester resin 

Pentaerythritol resins 

Melamines 

Polyethylene resin, polypropylene resin 

Epoxies 

Chlorinated polyethers 

Butadiene-styrene rubber 

Styrene copolymer resins 


Styrene polymer resins 
Nylons, melamines, phenolics polyesters 


Polyester resins 
Acrylics 


Manufacturer 


Monsanto Chemical Company 
“cc “cc cc 
Casella Farbwerke Mainkur, A.G. 
Chemore Corporation 
The Marblette Corporation 
“ce “cc “c 


Borg-Warner Corporation, Marbon 
Chemical Division 

Celanese Corp. of America 

Phillips Petroleum Company 


United States Rubber Company, 
Naugatuck Chemical Division 

Ciba Limited 

American Cyanamid Company 

Ciba Limited 


International Protected Metals 
“ec ce ce 


(a3 «e “e 


Mobay Chemical Co. 

E. I. duPont de Nemours & Co., Inc. 

Westinghouse Electric Co. 

U. 8. Industrial Chemicals Co. 

Monsanto Chemical Company 

Celanese Corporation of America 
Mobay Chemical Company 

Nopco Chemical Company 

The Goodyear Tire & Rubber Co. 
United States Rubber Co., Nauga- 
tuck Chemical Division 

Neville Chemical Company 

Union Carbide Corp. 

Nopco Chemical Co., Plastics Div. 

Farbenfabriken Bayer, A.G. 

Amercoat Corporation 

Neville Chemical Company 
Monsanto Chemical Co. 

Greene, Tweed & Co. 

Bell Telephone Laboratories 

United States Rubber Co., Nauga- 
tuck Chemical Div. 

Neville Chemical Company 

Rohm & Haas Company 


Reichold Chemicals, Inc. 

Melamine Plastics, Inc. 

U. S. Industrial Chemicals Co. 

Pfaudler Co. 

Phillips Petroleum Co. 

Pennsylvania Industrial Chemical 
Corp. 

Pennsylvania Industrial Chemical 
Corp. 

Allied Chemical Corp. 

American Petrochemical Corp. 

Rohm & Haas Company 
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Trade name 


Plioflex 
Pliofoam 
Pliolite 
Plio-Tuf series 
Pliovic 
Plyophen 
Poly-Eth 
Polylite 
Polypenco 


Red Thread 
Resimene 
Resinox 
Rezklad 


Rhonite 
Rock Island 
Root-Pruf 
Roylar 


RX 

Ryercite 

Ryertex 
Ryertex-Omicron 
S-4 

Saran 


Sauercisen 
Seilon ETH 
“PRO 


1) UR 
Semi-rigid 
Silastic® 
Solprene 
S-polymers 
Stauffer 


Stylplast 

Styrex 

Super Beckamine 
Super Dylan 
Supreme 
Sylkyd® 
Sylplast 


Synthane 
T/Na-100 
Teflon 


Tempron 
Temp-R-Tape 
Tenite 


Composition 


Polyvinyl chlorides 

Expanded urea resins 

Styrene-butadiene resins 
Modified styrene resins 
Polyvinyl chlorides 
Phenol-formaldehyde resins 
Polyethylene resins 

Polyester resins 

Acrylics, chlorinated polyethers, 
fluorocarbons, nylons, polycarbonates, 
Epoxies, glassfiber filled 

Urea and melamine resins 
Phenolic resins and compounds 
Epoxies 


Urea resins 
Epoxies 
Butadiene-styrene 
Polyurethanes 


Epoxies, fluorocarbons, phenolics 

Phenolics 

Phenolics 

Polyvinyl] chlorides 

Natural latex, liquid 

Polyvinylidene chloride, vinylidene 
chloride copolymers 

Furanes 

Polyethylenes 

Poly propylenes 

Polyvinyl chlorides 

ABS polymers 

Urethane polymers 

ABS polymers 

Silicone rubber 

Fluoro elastomers 

Butadiene-styrene copolymers 

ABS polymers, polyethylenes, poly- 
pylenes, polyvinyl! chlorides 

Urea-formaldehyde compounds 

Styrene-acrylonitrile copolymer 

Melamine-formaldehyde resins 

Polyethylene 

Polyethylenes 

Silicone alkyd resins 

Urea formaldehyde 


Epoxies, melamines, phenolics, silicones 

Polyvinylfluorides 

Fluorocarbons, tetrafluoroethylene 
(TFE) fluorinated ethylpropylene 
resins (FEP) 

Polybutadienes 

Fluorocarbons 

Cellulose acetate, cellulose-acetate- 
polyethylene, polypropylenes, urethane 
elastomers, copolymers 


Manufacturer 


The Goodyear Tire & Rubber Co. 
“cc “cc “cc 


“ “ 


Reichhold Chemicals, Inc. 
Spencer Chemical Co. 
Reichhold Chemicals, Inc. 
Polymer Corp. 


A. O. Smith Corp. 
Monsanto Chemical Co. 

Atlas Mineral Products, Div. Electric 
Storage Battery Co. 

Rohm & Hass Company 

Rock Island Fiberglass Pipe Co. 

Triangle Conduit & Cable Co. 
United States Rubber Co., Nauga- 
tuck Chemical Division 
Rogers Corp. 

Joseph T. Ryerson & Son, Inc. 


“c “ce a“ “ 


Firestone Tire & Rubber Co. 
Saran Lined Pipe Co. 


Sauereisen Cement Co. 
Seiberling Rubber Co. 


Triangle Conduit & Cable Co. 

Dow Corning 

Phillips Petroleum Company 

Esso Laboratories 

Stauffer Chemical Company, Molded 
Products Div. 

American Viscose Corporation 

The Dow Chemical Company 

Reichhold Chemicals, Inc. 

Koppers Company, Inc. 

Johns-Manville Company 

Dow Corning 

Food Machinery and Chemical Corp., 
Organic Chemicals Div. 

Synthane Corporation 

The Ruberoid Company 

E. I. duPont de Nemours & Co. Inc. 


Ace Molded Products Co. 
Connecticut Hardrubber Co. 
Eastman Chemical Products, Inc. 


ES 
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Trade name 


Composition 


Manufacturer 


Tetran 
Texin 


Thermo-Seal 


Thioment 
Trans-4 


TPC 
ttP 


Tyril 


Ultrapas 
Ultrathene 
Ultron 
Unox 
Upalon 
Vibrathane 


Vibrin 


Vinelle 
Vipla 


Vitalic 


Vitel 


Viton 
Vitroplast 
Vygen 
Vyron 
XO2eB 
Yardley 


Zerlon 


Fluorocarbons 
Urethane elastomers 
Polyethylenes, polypropylenes 


Polyisoprenes 
Rubberlike materials 


Polyvinyl! chlorides 

ABS polymers, chlorinated polyesters, 
fluorocarbons, polyvinylchlorides 

Styrene-acrylonitrile, copolymer mold- 
ing resins 

Melamine resins 

Ethylene vinyl acetate 

Polyvinyl! chlorides 

Epoxides 

Polyvinyl] chlorides 

Urethane elastomers 


Polyester resins 


Vinyl compounds 

Polyvinyl chloride, vinyl acetate, co- 
polymers 

Chlorosulfonated polyethylenes, poly- 
butadienes, polyisoprenes, ethylpro- 
pylenes, urethane elastomers 
Polyesters 


Synthetic rubbers 

Polyester cement 

Polyvinyl! chloride resins 

Polyvinyl! chlorides 

Natural latex 

ABS polymers, polyethylenes, poly- 
vinyl chlorides 

Methyl methacrylate styrene resins 


Pennsalt Chemicals Corp. 

Mobay Chemical Company 

Cabot Piping Systems, Plastics 
Division 

Atlas Mineral Products Co. 

Phillips Petroleum Company, 
Bartlesville, Okla. 

Thermoplastics Corp. 

Cabot Piping Systems, Plastics 
Division 

The Dow Chemical Company 


Dynamite A.G. 

U. 8. Industrial Chemicals Co. 
Monsanto Chemical Company 
Union Carbide Corporation 
Monsanto Chemical Company 
United States Rubber Co., Nauga- 
tuck Chemical Div. 

United States Rubber Co., Nauga- 
tuck Chemical Div. 

The General Tire & Rubber Co. 

Chemore Corp. 


Continental Rubber Works 


Goodyear Chemical, Div., The Good- 
year Tire & Rubber Co. 

E. I. duPont de Nemours & Co., Inc. 

Atlas Mineral Products Div. 

The General Tire & Rubber Co. 

Monsanto Chemical Co. 

The Firestone Tire & Rubber Co. 

Celanese Plastics Co. 


The Dow Chemical Co. 
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Properties of Commercial Plastics 


Of the many plastics commercially available in each chemical class only one or a very 
few individuals have been selected for this table as typical of the class. In some cases the 
range of properties has been expanded to include several grades or types. It is impractical 
to include a comprehensive list of materials or known properties of these materials in a 
table of convenient size. Properties vary widely with amount and kind of modifier such as 
filler and plasticizer. Within any type of thermoplastic resins molecular weight is an im- 
portant variable. This property is controlled to afford the best physical properties avail- 
able consistent with economical processing properties. 

The information shown refers in all cases, except for “Forms available” and ‘‘Fabrica- 
tion,” to material in the fabricated form, which in the case of thermosetting materials 
means commercially cured. Physical and electrical properties will vary, to a greater or less 
degree with different materials, with humidity conditioning environment and with orienta- 
tion. Strength values are quoted on the basis of short time tests at normal room tempera- 
ture and are not suitable for engineering design purposes for load bearing applications. 
Maximum continuous service temperature refers to unloaded structures. The user of this 
table is referred to the specifications and test procedures of the American Society for Testing — 
Materials. 
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: no/q] peddiys = a8uei aroyds=s ‘Aupiqeis ‘Ayoedes <Kpoedeo Aunoeles one Hd — dnoi3 ,lomnjorj = ue pias 
3 pal Se a bee SWIOJ [eusy] asueyoxa osueyoxa Le . cS dATOIYA SN dAlOV -nuepy Opell pate 2 
tS ere] Lb ok yeoishyq winuwixeyy [eo], [R10 PIO 4O 


a 2 a en eS Bete Oe 


(penuyu0>) SNISAAY ADNVHOXA NOLLVO 


(penuju0)) SNISAY ADSNVHOXA JINOI 


C-793 


—— ee Veo 


- 
a 


ais 


Components 


No. Compounds 


1 | a. Acetal 
b. Chloroform 


2 | a. Acetaldehyde 
b. Butane 


3 | a. Acetaldehyde 
b. Ethyl ether 


4} a. Acetaldehyde 
b. Ethyl ether } 1351 ee 


5 | a. Acetamide 
b. Benzaldehyde 


6 | a. Acetamide 
b. o-Bromophenol 


7 | a. Acetamide 
b. p-Chloronitrobenzene 


8 | a. Acetamide 
b. o-Chlorotoluene 


9 | a. Acetamide 
b. p-Dichlorobenzene 


i=) 


— 
— 


a. Acetamide 
b. Glycol monoacetate 


a. Acetamide 
b, 2-Methyl-S-ethyl pyridine 


a. Acetamide 
b. o-Nitrotoluene 


AZEOTROPES 
BINARY SYSTEMS 


BP, 

KE etsy In azeo- 
trope 
102-4 78.2 84.5 
61.2 Se: 
—7.0 16.0 
84.0 
20.9 20.5 76.0 
34.6 24.0 


Azeotrope 


Percent composition 


Upper 
layer 


Lower 
layer 


Relative 
volume of 


layers 
at 20°C 


Specific 
gravity 

of layers 

or azeotrope 


0.762 


0.763 


222.0 
219.0 
222.0 190.7 
182.0 
222.0 
174.0 


a. Acetamide 
b. Nitrobenzene 


ao | 


a. Acetamide 
b. Octyl alcohol 


15 | a. Acetamide 
b. o-Toluidine 


16 | a. Acetamide 
b. o-Xylene 


17 | a. Acetic acid 
b. Benzene 


18 | a. Acetic acid 
b. Bromobenzene 


222.0 194.5 
195.0 


19 | a. Acetic acid 
b. Butyl ether 


222.0 198.6 
199.8 
222.0 142.6 
144.1 
118.1 

80.1 
118.1 
156.0 
118.1 116.7 
142.0 


12.0 
88.0 


11.0 
89.0 


ee 


2.0 


\o 
oo 
=) 
——} 


\o 
nN 
E3 


ae 


0.926 


0.882 


0.983 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Azeotrope 


Percent composition Relative 
volume of 
In azeo- | Upper | Lower layers 
58.5 
4 


tS 
2.0 
6.5 


P. 
No. Compounds 4e 


20 | a. Acetic acid 118.1 114.7 
b. Chlorobenzene 132.0 

a. Acetic acid 118.1 

b. Cyclohexane 81.4 


BP 
ae 
719: 
81. 
94. 


g 


21 
De 
23 | a. Acetic acid 118.1 103.7 25.0 
b. 1,1-Dibromoethane E 75.0 
24] a. Acetic acid 
b. 1,2-Dibromoethane 
25 i 
26 i 
27 
28 


, 
, 


a. Acetic acid 118.1 
b. Cyclohexene 83.0 93.5 


7 
98.0 
8 
55.0 
45.0 
8 


a. Acetic acid 118.1 16.0 
b. Dibromomethane 98.2 84.0 


a. Acetic acid 118.1 159.0 26.0 
b. Dimethyl formamide 153.0 74.0 
a. Acetic acid 118.1 119.5 77.0 
b. 1,4-Dioxane 101.5 23.0 


a. Acetic acid 118.1 115.1 34.5 
b. Epichlorohydrin 117.0 65.5 
29 | a. Acetic acid 118.1 114.7 66.0 
b. Ethyl benzene 136.2 34.0 
30] a. Acetic acid 118.1 139.7 35.0 
b. Pyridine 115.3 65.0 
31] a. Acetic acid 118.1 107.4 38.5 
b. Tetrachloroethylene 121.0 61.5 
‘ : . epee 


33] a. Acetic acid 
b. Toluene 


a. Acetic acid 118.1 86.5 3.8 

b. Trichloroethylene 87.0 96.2 
118.1 105.4 28.0 

110.6 72.0 

34| a. Acetic acid 118.1 163.0 69.0 
b. Triethy! amine 89.5 31.0 

35| a. Acetic acid 118.1 115.4 27.0 
b. m-Xylene 139.1 73.0 


a. Acetone 56.2 $4.1 42.0 
b. Bromopropane 59.6 58.0 
a. Acetone $6.2 39.3 33.0 
b. Carbon disulfide ~ 46.3 67.0 
a. Acetone 56.2 56.1 88.5 
b. Carbon tetrachloride 76.8 eS 


37 


38 


39 


Specific 

gravity 

of layers 
or azeotrope 


1.004 


1.05 


0.882 


1.024 


0.905 


1.023 


0.908 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 


Relative 


ow 
Or 


Specific 

gravity 

of layers 
or azeotrope 


Percent composition 
BP, : volume of 
No. Compounds LG In azeo- | Upper | Lower layers 
trope layer layer at 20°C 


40} a. Acetone 56.2 64.7 
b. Chloroform 61.2 


on 
oo 
oo 


41} a. Acetone 56.2 ; 
b. 1-Chloropropane 47.2 


42} a. Acetone 56.2 
b. Cyclohexane 81.4 
43 | a. Acetone 56.2 
b. Cyclopentane 49.5 
44 | a. Acetone 56.2 
b. Diethyl amine 55.5 


CO 
An 
oo 


1.268 


0.732 


4 
4 


hun NnNwW Dw wa 
mee || Mate) jl gees 1 ales 
SS Sy [Poot Fors [Fore 


45! a. Acetone $6.2 
b. Hexane 69.0 
46 | a. Acetone $6.2 
b. Iodoethane 22 


5.8 
53.0 
51.3 

9.8 
55.0 


48 | a. Acetone 56.2 55.8 
b. Isobutyl chloride 68.9 


47 | a. Acetone 56.2 < 56.0 
b. Isobutyl amine 68.0 


49 | a. Acetone 56.2 
b. Isopropyl ether 67.5 
50 | a. Acetone : 
b. Isopropyl eens mol JR 
51 | a. Acetone $6.2 5 
b. Methanol 64.7 : 
52 | a. Acetone 116 151.0 140.0 44.0 
b. Methanol{ ~~ aun. 56.0 
53 | a. Acetone 4.56 108.0 102.0 68.0 
b. Methanol f° t™- 109.0 32.0 
54} a. Acetone 56.2 55.6 48.0 
b. Methyl acetate Diet 52.0 
55 | a. Acetone 56.2 32.0 i 
b. Pentane 36.0 
58 | a. Acetone cyanohydrin dec. 
b. Water 100.0 
59 | a. Acetonitrile : 73.0 
b. Benzene 80.1 


5 
7 


o~ 
— CO 
OW 


5.0 
5.7 


SN 
ome 
oo 


oo 
Ne 
ron) 
Dw 
NS s 
oo 


D-3 


0.764 


0.769 


0.795 


0.796 


0.796 


0.854 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Percent composition Relative Specific 
BP, BP, volume of gravity 
No. Compounds of © <G In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C__| or azeotrope 
60 | a. Acetonitrile 82.0 54.5 8.0 0.705 
b. Diethyl amine ae} 5) 92.0 
61 | a. Acetonitrile 82.0 72.9 43.0 0.788 
b. Ethanol 78.5 57.0 
62 | a. Acetonitrile 82.0 74.8 23.0 
b. Ethyl acetate Tie 77.0 
63 | a. Acetonitrile 82.0 61.7 17.0 0.743 
b. Isopropyl ether 67.5 83.0 
64 | a. Acetonitrile 82.0 63.5 81.0 
b. Methanol 64.7 19.0 
65 | a. Acetonitrile 1240 118.0 58.0 13.0 3.1 85.3 U 90.0 U 0.616 
b. Pentane ge: 65.0 87.0 96.9 (4.75) Ls 10 L 0.779 
66 | a. Acetonitrile 152 36.5 29.0 36.8 0.749 
b. Triethyl amine as 43.4 63.2 
67 | a. Acetonitrile 82.0 76.5 0.818 
b. Water 100.0 
68 | a. Acetophenone 202.3 195.0 ; 
b. Octyl alcohol 195.0 : 
69 | a. Acetylene — 83.6 —94.5 40.7 
b. Ethane — 88.3 59.3 
70 | a. Acrolein 52.5 52.4 97.4 
b. Water 100.0 2.6 
71 | a. Acrylonitrile 
b. Benzene 
72 | a. Acrylonitrile 
b. Isopropanol 
73 | a. Acrylonitrile 
b. Methanol 
74 | a. Acrylonitrile 96.8 3 U_ 89.5 U 0.813 
b. Water 32 92.7 Laiald:s Ly .0.99 
75 | a. Allyl acetate 98.4 3.0 U 840 U 0.930 
. Water 1.6 97.0 6.0 L 0.998 
76 | a. Allyl acetone 92.1 97.75 2 U_ 69.0 U_ 0.849 
b. Water 2.25 | 97.8 L 31.0 | Lagoges 
77 |a. Allyl alcohol 76.8 0.874 
b. Benzene 


78 |a. Allyl alcohol 97.1 72.3 
_ |b. Carbon tetrachloride 76.8 


a. Allyl alcohol 
b. Hexane 


—! 
Ne) 
Do 
ne Se 
o_ 
fon) 
Wn 
wn 


Components 


Compounds 


80 | a. Allyl alcohol 


b. Propyl acetate 
81 | a. Allyl alcohol 
b. Toluene 
82 | a. Allyl alcohol 
b. Trichloroethylene 


83 | a. Allyl alcohol 


b. Vinylallyl ether 


7S 4 


84] a. Allyl alcohol 


b. Water 
85] a. Allyl chloride 
b. Water 
86 | a. Allyl cyanide 
b. Water 
87 | a. 2-Aminoethanol 
b. Chlorobenzene 
88 | a. 2-Aminoethanol 
b. o-Chlorotoluene 


89 | a. Amyl acetate 


b. Glycol(1,2-ethanediol) 
90 | a. tert. Amy! alcohol 
b. Cyclohexane 
91 | a. tert. Amyl alcohol 
b. Toluene 


92 | a. Aniline 


b. o-Cresol 
93 | a. Aniline 

b. Glycol(1,2-ethanediol) 
94} a. Aniline 

. Octyl alcohol 


a 
b 


95 | a. Benzaldehyde 


b. «-Chlorotoluene 
96 | a. Benzaldehyde 
b. Phenol 
97 | a. Benzene 
b. 2-Butanol 
98 | a. Benzene 
b. Cyclohexane 


a. Benzene 
b. Ethanol 


99 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Azeotrope 


Percent composition 
BP, 
°¢ 


BP 


trope layer 
97.1 52.0 
101.6 48.0 


Relative 
volume of 
layers 
at 20°C 


Specific 

gravity 

of layers 
or azeotrope 


In azeo- | Upper 
O15 


97.1 
110.6 


50.0 


Dial 
87.0 


97.1 


67.4 


97.1 
100.0 


100. 


118.9 
100.0 


172.2 
132.0 


128.6 13.5 
86.5 
172.2 146.5 26.0 
159.0 74.0 
148.7 : 
197.2 


1.313 


0.905 


0.837 
0.994 


101.8 
81.4 


101.8 
110.6 


RUN 
BD 
8 


184.4 
191.5 


184.4 
197.2 


184.4 
195.0 


7 


8.8 
78 
7.8 


179'5 
179.0 


179.5 
182.0 


80.1 
99.5 


80.1 
81.4 


6 67.6 
32.4 


D-5 


80.1 
78.5 


147.6 94.0 
6.0 
| 
. 
191.3 : 
180.6 4 


0.834 


0.848 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components aa | Azeotrope 
Percent composition 
BP, 
5G 


BP. 
No. Compounds id In azeo- 
trope 


Upper Lower 
layer layer 
100 | a. Benzene 80.1 80.0 88.0 
b. Ethyl nitrate 88.7 12.0 
101 | a. Benzene 80.1 71.1 69.0 
b. Formic acid 100.7 31.0 
102 | a. Benzene 80.1 99.3 
b. Heptane 98.4 0.7 
103 | a. Benzene 80.1 79.8 90.7 
b. Isobutanol 108.3 9.3 
104 | a. Benzene 80.1 71.5 66.7 
b. Isopropanol 82.3 33.3 


Relative 

volume of 
layers 

at 20°C 


105 | a. Benzene 80.1 58.3 60.5 
b. Methanol 64.7 39.5 
8. : 


7 
99.94 0.07 | HUigs 9210 
0.06 Sey | IE 8.0 


4 


106 | a. Benzene 
b. Methylethyl ketone 


107] a. Benzene 
b. 2-Methyl-2-propanol 


~) 
3S 
pale 


109 | a. Benzene 79.2 
b. Nitromethane 
110] a. Benzene TH 
b. Propanol 
69.4 


111 | a. Benzene 
b. Water 


112 | a. Benzonitrile 
b. p-Bromotoluene 


184.3 


113 | a. Benzonitrile 
b. o-Cresol 


114] a. Benzyl alcohol 205.2 206.8 
b. p-Cresol 202.5 


115 | a. Benzyl alcohol 
b. Nitrobenzene 


196.0 


116 | a. Benzyl alcohol 99.9 
b. Water 

117] a. Bromobenzene 154.3 
b. Chloroacetic acid 

118] a. 1-Bromobutane 75.0 


b. Ethanol 


119} a. 1-Bromobutane 
b. Glycol 


Specific 

gravity 

of layers 
or azeotrope 


0.870 


0.838 


0.844 


0.853 


0.842 


0.865 


U_ 0.880 
ET 0:999 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components meh Azeotrope 


ies) 
ac) 


Percent composition Relative 
; BES volume of 
No. Compounds °G 4 G. In azeo- | Upper | Lower layers 
trope layer layer at 20°C 
120 | a. 1-Bromobutane 101.6 $2.0 
b. Propyl acetate 101.6 48.0 
121 | a. Bromodichloromethane 90.2 1BYS 72.0 
b. Ethanol 78.5 28.0 
122 | a. Bromoethane 38.0 37.0 97.0 
b. Ethanol 78.5 3.0 
123 | a. o-Bromophenol 195.0 189.8 25.0 
b. o-Cresol 191.5 75.0 


124 | a. o-Bromophenol 195.0 204.0 50.0 
b. Octyl alcohol 195.0 50.0 


125 | a. 1-Bromopropane 70.9 67.2 50.0 
b. Hexane 69.0 50.0 


Specific 

gravity 

of layers 
or azeotrope 


loa) 


126 | a. 2-Bromopropene 48.4 46.2 94.0 
b. Ethanol 78.5 : 


ion) 


127 | a. o-Bromotoluene 181.8 180.8 94.0 
b. Caproic acid 205.0 . 


128 | a. o-Bromotoluene 181.8 173.0 68.0 
b. Chloroacetic acid 189.0 32.0 
129 | a. o-Bromotoluene 181.8 174.7 49.0 
b. Ethylacetoacetate 180.0 51.0 
130 | a. o-Bromotoluene 181.8 166.8 75.0 
b. Glycol 197.2 25.0 
131 | a. m-Bromotoluene 183.7 91.0 
b. Octyl alcohol 195.0 ; 


\o 
i=) 


132 | a. p-Bromotoluene 185.0 184.6 90.0 
b. Octyl alcohol 195.0 10.0 
133 | a. Butane —0.5 —6.5 78.0 
b. Ethylene oxide 10.4 22.0 
134 | a. 2,3-Butanedione 88.0 73.9 53.0 
b. Ethanol 78.5 47.0 
135 | a. 1-Butanol Te 117.6 67.2 
b. Butyl acetate 126.5 32.8 
136 | a. 1-Butanol ila eal 117.6 82.5 
b. Butyl ether 142.0 17.5 
137 | a. 1-Butanol aire gs 113.0 50.0 
b. Butyronitrile 118.0 50.0 
138 | a. 1-Butanol 117.7 115.3 56.0 
b. Chlorobenzene 132.0 46.0 
139 | a. 1-Butanol skye 4 112.5 43.0 
b. 1-Chloro-2-propanone 119.0 57.0 
7 


D- 


0.832 


0.804 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 
Percent composition Relative 
BP: BP, volume of 
No. Compounds 5G °C In azeo- | Upper | Lower layers 
trope layer layer at 20°C 
140 | a. 1-Butanol La? 79.8 } 
b. Cyclohexane 81.4 
141 | a. 1-Butanol Sy, 04.5 
b. 1,1-Dibromoethane 109.5 
142 | a. 1-Butanol VTE 44.0 
. 1,2-Dibromoethane 131.6 56.0 
143 | a. 1-Butanol 117.7 112.0 43.0 
b. Epichlorohydrin 117.0 57.0 
144 | a. 1-Butanol see) 124.7 64.3 
b. Ethylene diamine 116.9 Soi) 
145 | a. 1-Butanol 117.7 87 
b. Ethyl nitrate 88.7 
3 


146 | a. 1-Butanol 1A WE) 9 
b. Heptane 98.4 


on o= 
So lso 
oc oo 


_ 


op 


5 
3 


com | 0 
BECO ON 
a= | y=) 


147 | a. 1-Butanol 


b. Hexaldehyde 


148 | a. 1-Butanol 


b. Hexane 


cS 
No) 


a. 1-Butanol 
b. 1-lodopropane 


a 
=) 


a. 1-Butanol 98.7 


b. 3-Iodopropane 


a. 1-Butanol 
b. Methyl chloroacetate 


—_ 
un 
_ 


116.3 


nN 
Ne 


a. 1-Butanol 
b. Nitroethane 


a. 1-Butanol LAE. 97.8 
b. Nitromethane 101.9 


107.7 


an 
w 


154] a. 1-Butanol Lise] 110.2 
b. Octane 125.8 

155 | a. 1-Butanol Pei 126.5 
b. Propylene diamine 120.9 

156} a. 1-Butanol 


117.7 118.7 
b. Pyridine 115.3 

157} a. 1-Butanol 117.7 

b. Tetrachloroethylene 121.2 

158] a. 1-Butanol 117.7 105.6 j 
b. Toluéne 110.6 : 

159] a. 1-Butanol WET 86.7 3.0 
b. Trichloroethylene 87.0 97.0 


D-8 


Specific 

gravity 

of layers 
or azeotrope 


0.849 


0.701 


0.829 


0.69 


0.843 


0.846 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 


Percent composition 
BP BP, 
4 °€ In azeo- | Upper | Lower 
trope layer layer 
il Ge 93.3 7.8 
94.2 92.2 
161 | a. 1-Butanol W777, 93.0 55:5 79.9 a UPS 
b. Water 100.0 44.5 20.1 92.3 28:5 
162 | a. 1-Butanol 30 48.0 29.0 47.6 79.9 Thal U 59.0 
b. Water oe 29.0 52.4 20.1 923) 1 6410 
163 | a. 1-Butanol 1 Nap 75.0 
b. o-Xylene 144.4 25.0 
99.5 76.0 18.0 
81.4 82.0 
99.5 35.0 
102.3 65.0 
99.5 95.3 55.0 
110.6 45.0 
99.5 88.5 68.0 
! 32.0 
82.8 74.0 36.6 
80.1 63.4 
82.8 71.3 37.0 
81.4 63.0 
82.8 63.7 22.0 
69.0 78.0 
82.8 79.9 88.2 
100.0 11.8 
172] a. 2-Butanone 79.6 71.8 40.0 
b. Cyclohexane 81.4 60.0 
173] a. 2-Butanone 79.6 77.0 18.0 
b. Ethyl acetate ; 82.0 
174| a. 1-Butenylethyl ether, cis 72.0 64.0 93.9 99.8 032) aie 95:2 
b. Water i 6.1 0.2 99.68 | Ce 3 
76.7 67.0 92.8 99.8 0.01 U 94.2 
100.0 7.2 0.2 99.99 If, 5.8 


Relative 
volume of 


No. Compounds 


160} a. 1-Butanol 
b. Vinylbutyl ether 


164] a. 2-Butanol 
b. Cyclohexane 


165] a. 2-Butanol 
b. Diisobutylene 


166] a. 2-Butanol 
b. Toluene 


167 | a. 2-Butanol 
b. Water 


168 | a. tert. Butanol 
b. Benzene 


169| a. tert. Butanol 
b. Cyclohexane 


170| a. tert. Butanol 
b. Hexane 


171] a. tert. Butanol 
b. Water 


~ 
— 
N 


E 
i=) 


Ee 


175| a. 1-Butenylmethyl ether, 
trans 


b. Water 


176] a. 1-Butoxy-2-propanol 170.1 98.6 28.0 80.8 6.4 U 31.0 
b. Water ; 72.0 19.2 93.6 L 69.0 


E 
Oo 


Specific 

gravity 

of layers 
or azeotrope 


ic 


ee 


Co Teves 


0.849 
0.990 


0.849 
0.989 


0.863 


0.777 
1.000 


0.787 


1.000 


0.910 
0.997 


177| a. Butyl acetate 
b. Butyl ether 


126.5 125.9 95.0 
142.1 5.0 
126.5 125.6 69.0 
128.0 31.0 


178} a. Butyl acetate 
b. 2-Chloroethanol 


0.879 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


BP, 
No. Compounds cG 


Percent composition Relative Specific 
volume of gravity 
In azeo- layers of layers 


or azeotrope 


179 0.896 
180 | a. Butyl acetate 126.5 126.0 82.5 
b. Isoamyl alcohol 130.5 (BS) 
181 
182 U 0.882 
L 0.998 
183 |a. Butyl acetoacetate 16.0 U_ 0.970 
b. Water 84.0 L_ 1.000 
184 |a. Butyl acrylate U_ 65.0 U_ 0.902 
b. Water L. w3s L 0.999 


185 |a. Butyl amine 


b. Cyclohexane 


186 |a. Butyl amine 


b. Ethanol 


0.766 


40.0 0.775 
60.0 


a. Butyl amine 
b. Isopropanol 


188 |a. Butyl amine 98.7 
es eh Peet 

189 |a. n-Butyl aniline 99.8 5.6 99.76 0.01 6.0 U 0.929 
b. Water 94.4 0.24 99.99 94.0 L_ 1.000 

190 |a. Butyl benzoate 5.0 0.01 99. Re) 4 95.0 U_ 1.000 
b. Water 95.0 99.99 Re) 32 5.0 LA 1007 

191 |a. Butyl butyrate 97.9 99.52 0.06 50.6 U 0871 
b. Water 0.48 99.94 49.4 L} 0.998 

192 ja. Butyl-2-ethoxyethanol 170.6 0.887 
b. Dibutyl acetal 

193 |a. Butyl-2-ethoxyethanol 98.8 0.989 
b. Water 

194 |a. Butyl chloride 68.0 99.92 0.11 94.0 U 0.887 
b. Water 0.08 99.89 6.0 L_ 1.000 

127.0 


195 |a. Butyl ether 
b. 2-Ethoxy ethanol 


196 |a. Butyl ether 
b. Ethylene glycol 


139.5 0 y 95.0 | U 0777 

99.0 5.0 | Le 4004 

197 |a. Butyl ether 142.0 | 126.7 27.0 0.924 
b. Morpholine 128.3 73.0 


D-10 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


BP, BP, volume of gravity 
No. Compounds 2G 2G In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C ‘| or azeotrope 
198 | a. Butyl ether 142.0 136.0 55.0 
b. Propionic acid 141.1 45.0 
199 | a. Butyl ether 142.0 94.1 66.6 99.97 0.19 | U 72.0 U_ 0.769 
b. Water 100.0 33.4 0.03 99.81 Le 28:0 L 0.998 
200 | a. Butylisopropenyl ether 114.8 86.3 81.2 0.01 99.99 Wae84 77 U_ 0.790 
b. Water 100.0 18.8 99.99 0.01 1 ibys} Le +1:000 
201 | a. 2-Butyl octanol 253.4 Ds, 98.9 0.01 Wp si) U 0.85 
b. Water 100.0 97.5 1.1 99/995 le 97.0 1-00 
202 | a. Butyl salicylate 268.2 4.2 0.02 99.87 U 96.0 U_ 1.000 
b. Water 100.0 95.8 99.98 O134 E40 ie 075 
203 | a. Butyraldehyde Teet/ 70.7 39.4 0.835 
b. Ethanol 78.5 60.6 
204 | a. Butyraldehyde Cet) 68.0 90.3 96.8 Tal U 94.0 U 0.815 
b. Water 100.0 9.7 3.2 92.9 Ib 6.0 
205 | a. Butyric acid 163.5 163.0 65.0 
b. o-Dichlorobenzene 180.0 35.0 
206 | a. Butyric acid 163.5 99.4 18.4 1.007 
b. Water 100.0 81.6 
207 | a. Butyric acid 163.5 143.0 10.0 
b. o-Xylene 144.4 90.0 
208 | a. Butyric acid 163.5 138.1 6.6 
b. m-Xylene 139.1 93.4 
209 | a. Butyric acid 163.5 1375 5.4 
b. p-Xylene 138.4 94.6 
210 | a. Butyronitrile 118.0 107.0 
b. Toluene 110.6 
211 | a. Butyronitrile 118.0 88.7 97.5 3:53 Une29 U_ 0.795 
b. Water 100.0 D5 96.479) Lear L 0.994 
212 | a. Caproic acid 205.0 201.9 13.0 
b. m-Cresol 202.8 87.0 
213 | a. Carbon disulfide 46.3 
b. 1,1-Dichloroethane S72 
214 | a. Carbon disulfide 46.3 42.4 91.0 1.197 
b. Ethanol 78.5 9.0 
215 | a. Carbon disulfide 46.3 46.1 97.0 1.249 
b. Ethyl acetate 77.1 3.0 
216 | a. Carbon disulfide 46.3 34.4 1.0 0.719 
b. Ethyl ether 34.6 99.0 
217 | a. Carbon disulfide 46.3 39.4 63.0 
b. Ethyl formate 54.3 37.0 
11 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


BP 
No. Compounds "CG 


218 | a. Carbon disulfide 46.3 
b. Isopropanol 82.3 
219 | a. Carbon disulfide 46.3 
b. Methanol 64.7 
220 | a. Carbon disulfide 46.3 
b. Methyl acetate ; 
221 | a. Carbon disulfide 46.3 
b. Methylethyl ketone F 


Nn 

~_ 
ee 

wn 

==) 

oo 


~~ 
\o 
fo) 


Blan 
40.2 
45.9 

5.3 


In azeo- 
trope 
86.0 
14.0 


\o 
co NM 
(pis) 


= 60 
ns 
wn 


222 | a. Carbon disulfide 46.3 4 94.0 
b. 2-Methyl-2-propanol 82.2 6.0 
223 | a. Carbon disulfide 46.3 45.2 55.0 
b. Propyl chloride 46.6 45.0 


224 | a. Carbon disulfide 46.3 43.6 
b. Water } 

225 | a. Carbon tetrachloride 
b. Ethanol 


E 
i) 


Upper 
layer 


50.8 
49.2 


0.29 
99.71 


Azeotrope 


Percent composition 


Lower 
layer 


91:2 
2.8 


9199 
0.01 


226 | a. Carbon tetrachloride 
b. Ethyl acetate 


227 


a. Carbon 
tetrachloride >286 mm 
b. Ethyl acetate 


a. Carbon tetrachloride 
b. Ethylene dichloride 


a. Carbon tetrachloride 
b. Isobutanol 
230 | a. Carbon tetrachloride 
b. Isopropanol 


231 |a. Carbon tetrachloride 


b. Methanol 


a. Carbon tetrachloride 
b. Methylethyl ketone 


a. Carbon tetrachloride 
b. 2-Methyl-2-propanol 


234 | a. Carbon tetrachloride 


b. Propanol 


235 


a. Carbon tetrachloride 
b. Water 


236 |a. Chloral 


b. Heptane 
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0.03 
99:97, 


99.97 
0.03 


Relative 
volume of 


layers 
at 20°C 


U_ 26.3 
Ibs ABET) 


Usiy23 
eo xt 


U 64 
L. 93:6 


Specific 

gravity 

of layers 
or azeotrope 


1.202 


0.979 
1.261 


aS 


1.126 


1.157 


1.219 


U_ 1.001 
Ly 41.265 
1.377 


1.202 


1.500 


ie Be) 


1.344 


1.322 


1.247 


1.358 


1.437 


U_ 1.000 
L 1597 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 
: : volume of gravity 
No. Compounds In azeo- | Upper | Lower of layers 
trope layer layer or azeotrope 
237 | a. Chloral : d 
b. Water , ‘ 


239 


240 


241 


242 | a. Chlorobenzene 
b. 2-Chloroethanol 


243 | a. Chlorobenzene 
b, 2-Ethoxy ethanol 


244 | a. Chlorobenzene 
. Isoamyl alcohol 


245 | a. Chlorobenzene 
. Isobutyl alcohol 


246 | a. Chlorobenzene 
. Isobutyric acid 


247 | a. Chlorobenzene 
b. Propanol 


248 | a. Chlorobenzene 
. Propionic acid 


249 | a. Chlorobenzene 
. Pyrrole 


250 | a. Chlorobenzene 
. Water 


251 . 1-Chlorobutane 
. Ethanol 


252 | a. 1-Chlorobutane 
. Isopropyl alcohol 


253 | a. 2-Chloroethanol 
. Ethyl benzene 


121.0 


254} a. 2-Chloroethanol 
b. Isoamyl alcohol 


127.8 


141.2 


256 | a. 2-Chloroethyl ether 179.2 98.0 
b. Water 100.0 


1.07 99.72 U 70.4 U 
98.03 0.28 BPRS fh 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Percent composition Relative Specific 

BP, ; volume of gravity 

No. Compounds °G In azeo- | Upper Lower layers of layers 
trope layer layer at 20°C ‘| or azeotrope 


rG 
257 | a. Chloroform 61.2 59.4 ‘ 
b. Ethanol 78.5 ‘ 


w 
a 


93.0 1.403 
7.0 
258 | a. Chloroform 61.2 72.0 1.101 
b. Hexane 68.7 28.0 
259 | a. Chloroform 61.2 BBS) 87.0 1.342 
b. Methanol 64.7 13.0 
260 | a. Chloroform 61.2 79.9 17.0 0.877 
b. Methylethyl ketone 79.6 83.0 
261 | a. Chloroform 61.2 56.3 97.0 0.8 99.8 U 44 U_ 1.004 
b. Water 100.0 3.0 99.2 0.2 eo 5:6 L 1.491 
262 | a. Chloroisopropyl ether 187.0 98.5 37.4 0.17 99.86 U_ 65.0 U_ 1.00 
b. Water 100.0 62.6 99.83 0.14 ease:0 bt. ei 


233.5 


263 | a. o-Chloronitrobenzene 
b. Diethylene glycol 
264 | a. Chloronitromethane 
b. Tetrachloroethylene 
265 | a. o-Chlorophenol 122.5 LTS:2 48.0 
b. o-Dichlorobenzene 180.0 52.0 
266 | a. o-Chlorophenol 174.5 25.0 
b. Phenol 75.0 
267 | a. p-Chlorophenol 216.3 36.5 
b. Naphthalene 63.5 
268 | a. p-Chlorophenol 217.0 219.9 8.0 
b. Nitrobenzene 210.9 92.0 
269 | a. 1-Chloro-2-propanol 119.0 109.2 28.5 
b. Toluene 110.6 TALES 
270 | a. 1-Chloro-2-propanol 119.0 95.4 54.2 
b. Water 100.0 45.8 
271 | a. o-Chlorotoluene 159.0 155:5 62.0 
b. Cyclohexanol 161.5 38.0 
272 | a. o-Chlorotoluene 159.0 155.4 65.0 
b. 2-Furaldehyde 161.7 35.0 
273 152.5 87.0 
13.0 
a. o-Chlorotoluene Los. 56.0 
b. Hexyl alcohol 44.0 
275 | a. o-Chlorotoluene 159.0 NYAS} 88.0 
b. Isovaleric acid 176.7 12.0 
276 | a. o-Chlorotoluene 159.0 159.2 97.0 
b. Phenol 182.0 3.0 
14 
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TS i2 


a. 1-Chlorotoluene 
b. Glycol 


274 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 


Percent composition Relative Specific 


ow 
Ov 


282 | a. 1,3-Cyclohexadiene 79.0 45.0 
b. Cyclohexane 55.0 


283 | a. Cyclohexane 81.4 64.9 69.5 
b. Ethanol 78.5 30.5 


284 | a. Cyclohexane 81.4 72.8 46.0 
b. Ethyl acetate Taee 54.0 


285 | a. Cyclohexane 81.4 74.5 64.0 
b. Ethyl nitrate 88.7 36.0 
286 | a. Cyclohexane 81.4 78.1 86.0 
b. Isobutanol 108.3 14.0 
287 | a. Cyclohexane 81.4 68.6 
b. Isopropanol 82.3 


BP, : volume of gravity 
No. Compounds .G In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C __—‘| or azeotrope 
277 | a. o-Chlorotoluene 159.0 158.5 95.0 
b. Valeric acid 187.0 5.0 
278 | a. o-Cresol 1915 38.0 
b. Octyl alcohol 195.0 62.0 
279 | a. m-Cresol 202.8 203.3 62.0 
b. Octyl alcohol 195.0 38.0 
280 | a. p-Cresol 202.5 202.3 70.0 
b. Octyl alcohol 195.0 30.0 
281 | a. Croton aldehyde 104.0 84.0 hw) 90.4 15.6 U 81.4 U 0.876 
b. Water 100.0 24.8 9.6 84.4 L 18.6 Le 0.987 


00 90 
a) 
bY 


53.0 
47.0 


67.0 OFT: 
33.0 
288 78.9 75.0 
25.0 
289 45.2 63.0 97.0 39.0 U 43.0 
37.0 3.0 61.0 Je, Sy} 
290 70.2 72.0 
28.0 
291 | a. Cyclohexane 74.2 80.0 
b. Propanol 20.0 
292 |a. Cyclohexane 67.4 38.7 0.850 
b. Vinyl acetate 61.3 
293 | a. Cyclohexane : 69.8 91.5 99.99 0.01 U e932 U_ 0.780 
b. Water 100. 8.5 0.01 99.99 Ib 6.8 L_ 1.000 
294 | a. Cyclohexanol 161.5 156.5 94.5 
b. 2-Furaldehyde 161.7 5.5 
295 | a. Cyclohexanol 161.5 183.0 13.0 
b. Phenol 182.0 87.0 


296 |a. Cyclohexanol 161.5 159.0 
b. Propylchloroacetate 163.5 


a 
oO 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Azeotrope 


Components 


Percent composition 
BP: BP, 
No. Compounds eG 4@ In azeo- | Upper | Lower 
trope layer layer 
297 | a. Cyclohexanol 161.5 ~97.8 ~ 20.0 
b. Water 100.0 ~ 80.0 
298 | a. Cyclohexanol 161.5 143.0 14.0 
b. o-Xylene 144.4 86.0 
299 | a. Cyclohexanone 155.4 159.0 55.0 
b. 1,1,2,2-Tetrachloroethane| 146.3 45.0 
300 | a. Cyclohexanone 155.4 39.0 
b. 1,2,3-Trichloropropane 156.3 61.0 
301 | a. Cyclohexanone 155.4 95.0 38.4 92.0 2.3 
b. Water 100.0 61.6 8.0 97.7 


Relative Specific 

volume of gravity 

layers of layers 
at 20°C _| or azeotrope 


U 41.5 U_ 0.953 
Ds L_ 1.000 


302 | a. Cyclohexylamine 134.0 44.2 
b. Water 100.0 i 

303 | a. Cyclopentanol 140.9 96 
b. Water 100.0 4 

304 | a. Cyclopentanol 140.9 132.8 40.0 
b. m-Xylene 139.1 60.0 

305 | a. Cyclopentanone 130.7 93.5 : 
b. Water 100.0 

306 | a. Diacetone alcohol 169.2 99.6 
b. Water 100.0 

307 | a. Diallyl acetal 150.9 9 
b. Water 100.0 


5.3 
87.2 


wn 
Nn 
oo 


29;3 UP So U_ 0.965 
70.7 L 49:0 L 0.998 


1.002 


U_ 62.0 U_ 0.876 
LE 38:0 L 0.998 


308 | a. Diallyl amine 
b. Water 


0.852 


309 | a. p-Dibromobenzene 210.5 


b. Nitrobenzene 

310] a. p-Dibromobenzene 219.0 218.0 
b. o-Nitrotoluene 2223 

311} a. 1,2-Dibromobutane 140.5 139.0 
b. Glycol 197.2 

312} a. 1,2-Dibromethane 131.6 130.9 
b. Glycol 197.2 

313] a. Dibromethane 98.2 76.0 
b. Ethanol 78.5 


314] a. Dibutyl acetal 189.4 98.7 3357 99.8 0.03 U 
b. Water 100.0 66.3 0.2 99.97 L 
U 58.0 U_ 0.780 
Jb 
U 
Lg 


Up sSsU 
L670, 


0.83 
1.000 


315] a. Dibutyl amine 159.6 97.0 49.5 93.8 0.47 
b. Water 100.0 50.5 6.2 99.53 Le 42.0 0.990 
316 | a. Dibutyl ethanolamine 228.7 9.0 93.2 0.39 U_ 10.0 
b. Water 100.0 91.0 6.8 99.61 L 90.0 


D-16 


0.877 
0.999 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


layer at 20°C _—_| or azeotrope 


Components ie 3| Azeotrope 
BP, volume of gravity 
No. Compounds °G Lower layers of layers 


In azeo- | Upper 
trope layer 


BP, 
°@ 
317 | a. Dibutyl formal 8.2 
b. Water 


9 


_— 
ence 
Oo 


Nw 
es 90 
ac [BE 


318 | a. Dibutyl fumarate 285.1 ie) 99.62 0.1 URGES U_ 0.987 
b. Water 100.0 98.5 0.38 99.9 JL, WAS L_ 1.000 
319 | a. Dibutyl maleate 280.6 1.6 99.36 0.01 U 17 U_ 0.996 
b. Water 100.0 98.4 0.64 VEER) || Jb, Ghee! L_ 1.000 


320 | a. o-Dichlorobenzene 180.0 161.0 22.0 
b. 2-Furaldehyde 161.7 78.0 
321 | a. o-Dichlorobenzene 180.0 165.8 80.0 
b. Glycol 197.2 20.0 
322 | a. o-Dichlorobenzene 180.0 173.7 
b. Phenol 182.0 
323 | a. o-Dichlorobenzene 180.0 175.8 
b. Valeric acid 187.0 
324 | a. p-Dichlorobenzene 173.4 1725 30.0 
b. Furfuryl alcohol 171.0 70.0 
325 | a. p-Dichlorobenzene 173.4 171.1 74.8 
b. Phenol 182.0 25.2 
326 | a. 1,2-Dichloroethane 83.5 70.5 63.0 
b. Ethanol 78.5 27.0 
327 | a. 1,2-Dichloroethane 83.5 83.5 93.5 
b. Isobutyl alcohol 108.4 6.5 
328 | a. 1,1-Dichloroethane SWee 88.5 
b. Methanol 64.5 iS} 
329 | a. 1,2-Dichloroethane 83.5 72.0 80.5 
b. Water 100.0 19.5 
330 | a. Di(2-chloroethyl) formal 218.1 WSe2 0.78 
: 100.0 86.8 99.22 
331 | a. Dichloromethane 40.1 <39.9 > 95.0 
: 78.5 <5.0 
168.7 86.0 
14.0 


99.56 U_ 89.0 WF 1.002 
0.44 | bre XO) iW coal hPa) 


s 
= 
p 
o> 
g 


io” 
t™ 
rs 
= 
p 

i=] 

iS), 


332 | a. Dichloromethane 


_ 
Ss 
noe 


b. Glycol 
333 | a. 2,2-Dichloropropane 69.7 66.8 83.0 
b. Isopropyl alcohol 82. 17.0 
334 | a. 2,3-Dichloropropanol 182.0 13.0 11.3 89.7 U_ 99.0 U_ 1.04 
b. Water 100.0 87.0 88.7 10.3 ib 1.0 Ib, odkest8) 
335 |a. Dicyclopentadiene 170.0 98.0 B23 99.99 O05) ee S3.0 U 0.978 
b. Water 100.0 67.7 0.01 99:95) = 67.0 L_ 1,000 
336 | a. Diethyl acetal 102.1 82.6 85.7 98.8 oe) U_ 88.0 U 0.826 
b. Water 100.0 14.3 liep 94.5 L 12.0 L 0.99 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 


Percent composition Relative Specific 


volume of gravity 
In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C ‘| or azeotrope 
| So ae 
99.8 20.5 0.988 
79.5 


BP, 
No. Compounds 


BP 
cG 
6.2 


337 | a. Diethyl amine 4.7 


b., Methanol 


Nn ° 
me Qa 
EB 
aL 
oo 
oo 


\ra0 mm 


\o 


338 | a. Diethylaminoethyl amine| 1 
b. Water 1 


Si 
Oo 


339 | a. Diethyl butyral 146.3 94.2 65.5 99:52 0.46 | U 30.0 U_ 0.830 
b. Water 100.0 34.5 0.48 99.54 | L_ 70.0 L 0.999 
340 | a. Diethylene ey 0 163.0 129.0 15.5 0.2 99.6 U_ 89.0 U_ 0.795 
b. Hexyl ether apn 137.0 84.5 99.8 0.4 L seno Eh i117 
341 | a. Diethylene glycol 244.5 212.6 22.0 
b. Naphthalene 217.9 78.0 
342 | a. Diethylene glycol 244.5 210.0 10.0 
b. Nitrobenzene 210.9 90.0 
343 | a. Diethylene glycol 244.5 218.2 17.5 
b. o-Nitrotoluene 222.3 82.5 
344 | a. Diethyleneglycol 254.6 99.8 5.3 98.6 0.3 UiaG:0 U 0.887 
dibutyl ether 
b. Water 100.0 94.7 1.4 99.7 L 940 L_ 1.000 
345 | a. Diethyl ethanolamine 162.1 98.9 25.6 0.993 
b. Water 100.0 74.4 
346 | a. Diethyl formal 87.5 74.2 43.0 
b. Ethanol 78.5 57.0 
347 | a. Diethyl fumarate 218.1 99 2S 0.4 98.87 U_ 88.0 U_ 1.000 
b. Water 100.0 87.5 99.6 13 0 Ee 1-052 
348 | a. Di(2-ethylhexyl) acetate dec. 1.0 99.9 0.1 Wepre U 0.845 
b. Water 99.0 0.1 99.9 L 988 L_ 1.000 


349 |a. Diethylisopropanol 150.5 97.2 
amine 


b. Water 100.0 


4 


5 
55 


0 0.962 
0 


= 
S S 
~*) oO 


350 |a. Diethyl ketone 102.7 43.0 
b. Propanol 2 57.0 

351 |a. Diethyl maleate 225.0 11.9 1.50 98.60 | U_ 89.0 U 1.001 
b. Water 100.0 88.1 98.50 1.40: | Dera tdio L_ 1.069 

352 |a. Diethyl phthalate 1.6 0.02 99.5 U 98.7 U_ 1.000 
b. Water 98.4 99.98 0.5 as 1:3 LS bits 

353 |a. Diethyl pimelate 1d) 98.7 O14 Cen U— 0.995 
b. Water 98.3 les 99.86 | L 98.3 L_ 1.000 

354 |a. Diethyl succinate 217-7 9.0 2.05 98.2 U_ 93.0 U_ 1.005 
b. Water 100.0 91.0 97.95 1.8 Lage?.0 LG. 104 

355 |a. Dihexyl amine 239.8 99.8 72 97.5 iat Of efit! U 0.801 
b. Water 100.0 92.8 PMs) 98.9 L 492:3 Et 0,999 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Percent composition Relative Specific 

BP, volume of gravity 

No. Compounds me: In azeo- | Upper layers of layers 
trope layer at 20°C or azeotrope 


356 | a. Diisobutylene 102.6 
b. Isopropanol 82.3 


As 
eal 
nn 


357 | a. Diisobutylene 102.6 88.0 09:99 0.01 bs + ; Wt 05721 
b. Water 100.0 12.0 0.01 99.99 L_ 1.000 
0.996 


358 | a. Diisobutyl ketone 168.0 128.0 2.0 
b. Morpholine 128.3 98.0 
359 | a. Diisobutyl ketone 168.0 48.1 99.25 0.05 U 534 U 0.810 
b. Water 100.0 51.9 0.75 99.95 | L 46.6 L 1.000 
a. Diisopropyl amine ea | 0.755 


b. Isopropanol 


a. Diisopropyl amine 74.1 


b. Water 


362 | a. Diisopropylethanol U_ 18.0 U_ 0.90 
amine 
b. Water 98.72 | L 82.0 L 0.998 
363 | a. Diisopropy! maleate 0.23 99.19 U 93.0 U_ 1.000 
b. Water 99.77 0.81 E 7.0 ee Ole 


a. Dimethyl acetal 
b. Water 


a. 1,3-Dimethylbutyl amine 0.83 


b. Water 


108.5 y : 
100.0 4 
367 | a. Dimethyl! butyral 114.0 87.3 79.7 
b. Water 100.0 20.3 
123.4 
90.7 
42.3 
64.7 
93.3 
64.7 


82.3 0.851 
Weal 0.997 


G 


Ges 


amine 


a. anime | 


b. Water 


369 | a. Dimethyl formal 41.8 92.1 0.860 
b. Methanol 7.9 
370 a. 2,5-Dimethyl furan 61.5 49.0 0.841 
b. Methanol 51.0 
a. 2,5-Dimethy] furan 93.3 77.0 88.3 99.87 0.13 89.0 U 0.902 
b. Water 100.0 ily keg! 0.13 99.87 11.0 L_ 1.000 
372 | a. 2,6-Dimethyl-4-heptanol 178.1 98.5 29.6 99.01 0.06 34.4 L 0.814 
b. Water 100.0 70.4 0.99 99.94 : 65.6 L_ 1.000 
373 | a. Dimethyl isobutyral 104.7 83.9 85.7 3.48 ; 87.7 U_ 0.847 
b. Water 100.0 14.3 96.52 1253 L 0.995 
374 | a. 2,6-Dimethyl morpholine | 146.6 30.0 
b. Water 100.0 70.0 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 


Percent composition Relative 
BP, volume of 

GC In azeo- | Upper | Lower layers 
trope layer layer at 20°C 

282.9 100 0.43 % 99.0 

100.0 99.57 1.0 

0.99 es ; Q 97.8 

99.01 2.2 


Compounds 


a. Dimethyl phthalate 
b. Water 


376 | a. Dimethyl pimelate 


b. Water 


377 | a. 1,4-Dioxane 87.8 
b. Water 
378 | a. 1,3-Dioxolane 72.3 
b. Heptane 
379 | a. 1,3-Dioxolane 71.9 
b. Water 
380 | a. Dipropyl acetal 95.0 99.66 0.41 . 67.5 
b. Water 0.34 99.59 3235 


381 | a. Dipropyl ketone 


b. Water 


59:5 a : : 64.6 

40.5 bo, : 35.4 

a. Epichlorohydrin 23.0 

b. Propanol 77.0 

a. Epichlorohydrin 117.0 108.3 26.0 

b. Toluene 110.6 74.0 

a. Epichlorohydrin 117.0 74.0 a ; 4 30.0 

b. Water 100.0 26.0 aH ' 70.0 

385 | a. Ethanol 78.5 31.0 

b. Ethyl acetate fel 69.0 

a. Ethanol 72.7 

b. Ethyl acrylate 27.3 

49.3 

50.7 

33.5 

66.5 
44.0 
56.0 
48.0 
52.0 
21.0 
79.0 
14.0 
86.0 

[alo 

16.3 
83.7 
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382 


a. Ethanol 
b. Ethylbutyl ether 


388 | a. Ethanol 78.5 
b. Ethylene dichloride 83.5 
389 | a. Ethanol 78.5 
b. Ethyl nitrate 88.7 
390 | a. Ethanol 78.5 
b. Heptane 98.4 
391 | a. Ethanol 78.5 
b. Hexane 69.0 


392 Ethanol 
. lodoethane 


393 | a. Ethanol 


. lodomethane 


394 | a. Ethanol 


. Isobutyl chloride 


Specific 
gravity 
of layers 
or azeotrope 


U 


L 
U 
L 


relre 


ie 


1.001 
1.191 


1.005 
1.04 
1.04 


0.957 


1.010 
1.175 


0.863 


0.776 


0.729 


0.687 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 


Percent composition Relative 


BP, BP, volume of 
No. Compounds gC rc In azeo- | Upper | Lower layers 
trope layer layer at 20°C 
395 | a. Ethanol 78.5 32M), 3.0 
b. Isoprene 34.0 97.0 
396 | a. Ethanol 78.5 76.8 53.0 
b. Isopropyl acetate 89.0 47.0 
397 | a. Ethanol 78.5 64.0 17.1 
b. Isopropyl ether 67.5 82.9 
398 | a. Ethanol 78.5 73.5 42.4 
b. Methyl acrylate 57.6 


Specific 

gravity 

of layers 
or azeotrope 


0.741 


399 | a. Ethanol 
b. Methylbuty! ether 


400 | a. Ethanol 
b. Methylethyl ketone 


78.5 74.8 34.0 


401 | a. Ethanol 
b. Nitromethane 


402 | a. Ethanol 
b. Tetrachloroethylene 


~ 
Re) 
ron 
aD 
; Caw D 
o 


403 | a. Ethanol 
b. Thiophene 


404 | a. Ethanol 
b. Toluene 


78.5 76.7 68.0 

110.6 32.0 

405 | a. Ethanol 78.5 70.9 27.0 
b. Trichloroethylene 87.1 73.0 


—_ 
Nr 
: Leelee : ee 
oun 
= 
a 
oo 
(Wd 
Wa 
sw 
oo 


407 | a. Ethanol 
b. Triethyl amine 


408 | a. Ethanol 
b. Vinylbutyl ether 


409 | a. Ethanol 
b. Vinylisobuty! ether 


410 | a. Ethanol 
b. Vinylpropyl ether 


411 | a. Ethanol 
b. Water 


412 | a. Ethanol 3 i 95.2 
b. Water {> 2t™- 134.0 48 


413 | a. Ethanol 95 
b. Water ua 


80.9 
406 | a. Ethanol 78.5 43.8 3.8 
b. 1,1,2-Trichloro- 47.7 96.2 

trifluoroethane 

78.5 

65.1 

78.5 

100.0 

33.5 

51.0 


oon) 
ras ¢ eae Cos) ec : 
hun 
an 
‘oO 
Ne 
nw 
aw 
oo 
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0.802 


0.815 


1.197 


1.517 


0.775 


0.786 


0.778 


0.804 


0.805 


0.792 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Percent composition * Relative 
volume of 


In azeo- | Upper Lower layers 
trope layer layer at 20°C 


Compounds 


414 | a. Ethoxy diglycol 54.5 
b. Ethylene glycol 45.5 
415 | a. 2-Ethoxy ethanol 10.8 
b. Toluene — 89.2 
416 | a. 2-Ethoxy ethanol 28.8 
b. Water ed. 
417 15.0 


a. 2-Ethoxy 
ethanol >200 mm 
b. Water 


418 | a. 2-Ethoxy ethanol 


b. o-Xylene 


Specific 
gravity 
of layers 
or azeotrope 


420 | a. Ethyl acetate 


b. Iodoethane 


421 | a. Ethyl acetate 


b. Isopropanol 


422 | a. Ethyl acetate 
b. Methanol 

423 | a. Ethyl acetate 
b. Water 


424 | a. Ethyl acrylate 99.8 
b. Water 100.0 


425 | a. n-Ethyl aniline 
b. Water 


426 | a. Ethyl benzene 
b. Propionic acid 
7 


42 


a. Ethyl benzene 
b. Water 


ic gael = EG 


b. 2-Ethylhexyl 


428 | a. 2-Ethyl butanol 
50 mm 
chloride 


99.95 0.02 | U 70.0 
0.05 | 99.98] L 30.0 
U 48.0 
L 520 
99.43 0.06 | U 51.3 
0.57 | 99.94] L 48.7 


Leys) 0.1 Us 27:8 
0.5 99.9 [owaane/ 202 


429 | a. 2-Ethyl butanol 
b. Water 


430 | a. 2-Ethylbutyl acetate 
b. Water 


431 | a. 2-Ethylbutyl acetate 
ic Hexanol 


432 | a. 2-Ethylbutyl butyrate 
b. Water 
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Te lca (a4 


1.050 


0.874 


1.003 


0.98 


0.869 


0.846 


0.907 - 


0.999 


0.910 
0.998 


0.963 
1.000 


0.870 
1.000 


0.841 
0.999 


0.871 
1.000 


0.838 


0.873 
0.999 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


er 


433 | a. Ethylbutyl ether 9222 
b. Methanol 64.7 


Percent composition Relative Specific 
volume of gravity 
In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C or azeotrope 
44.0 0.770 
56.0 


a. Ethylbutyl ether UWS 01758 
b. Water L 0.998 
a. Ethylbutyl ketone : 94.6 ieee O82) 
b. Water ba 0997 

436 | a. 2-Ethylbutyraldehyde 116.9 87.5 U 0.816 
b. Water 100.0 Dt 019977 

437 | a. 2-Ethylbutyric acid 194.2 99.7 U 0.929 
b. Water 100.0 L_ 1.000 

438 | a. Ethyl carbamate : 183.5 
b. Octyl alcohol 

439 | a. Ethyl carbamate 190.8 
b. Phenol 

440 | a. Ethyl crotonate U 0.921 
b. Water L~ 1.000 

441 | a. n-Ethylcyclohexyl amine 77.0 U 0.895 
b. Water 23.0 L 0.998 

442 | a. Ethylene chlorohydrin 1.050 
b. Vinyl-2-chloroethyl ether 

443 | a. Ethylene chlorohydrin 1.093 
b. Water 

444 | a. Ethylene diamine 0.856 
b. Isobutanol 

445 | a. Ethylene diamine 
b. Toluene : 

446 | a. Ethylene diamine 116.5 81.6 0.953 
b. Water 100.0 18.4 

447 | a. Ethylene 0.963 

diamine 7300 mm 

b. Water 

448 | a. Ethylene 

diamine ?50 mm 

b. Water 

449 | a. Ethylene dichloride 1.012 
b. Isopropanol : 

450 | a. Ethylene dichloride 84.0 65.0 1.045 
b. Methanol 64.7 35.0 

451 | a. Ethylene dichloride 84.0 59.1 1.330 
b. Trichloroethylene 87.1 40.9 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components eae Azeotrope 


Percent composition Relative Specific 
volume of gravity 

Upper | Lower layers of layers 
layer layer at 20°C or azeotrope 
452 | a. Ethylene dichloride 84.0 0.8 99.8 U_ 10.0 U_ 1.002 

b. Water 100.0 99:2 0.2 L 90.0 Liv 14254 
453 | a. Ethylene glycol 87.0 U_ 50.0 

b. 2-Ethylhexyl 10mm 135.0 0.0 

ether 

454 | a. Ethylene glycol 123.0 112.8 35.6 0.1 9919 U_ 71.8 Uy 0:795 

b. Hexyl ether pa 137.0 64.4 99.9 0.1 Leen282 Lit 
455 | a. Ethylene glycol 197.5 192.3 64.5 0.22 98.28 Wiss U_ 1.068 

b. Phenyl] ether 257.4 : 99.78 1.72 Lb L-1-108 
456 | a. Ethyl ether 34.6 3372 i 

b. Isoprene 34.0 ‘ 
457 | a. Ethyl ether 34.6 28.2 44.0 

b. Methyl formate B15 56.0 


’ 


No. Compounds 4c 


jee] 
'U 


vA 
oO 


64.7 


458 | a. Ethyl ether 34.6 34.0 80.0 
b. Methyl sulfide She 20.0 
459 | a. Ethyl ether 34.6 34.2. 98.8 0.720 
b. Water 100.0 2 
460 | a. Ethyl-3-ethoxy 7.0 37.0 98.1 1.6 U 38.0 U 0.94 
propionate 
b. Water 63.0 : 98.5 162.0 L + 99 


461 | a. Ethyl formate 
b. Methanol 


462 | a. Ethyl formate 


1.9 
: 95.0 OBES: 13.6 W995 U_ 0.920 
b. Water 5.0 4.5 86.4 ewns0:5 by 0995 
U 
1b; 


0.900 


463 | a. 2-Ethylhexanoic acid 228.0 3.6 98.77 0.25 Us 0.906 
b. Water 100.0: 96.4 1723 99°75" |" Weeo6s 1.000 
464 | a. 2-Ethyl hexanol > 95.6 95.0 66.0 
b. Phenol ee RSG 34.0 


465 | a. 2-Ethyl hexanol 185.0 20.0 97.4 O05 | se Uiee23:0 U 0.838 
b. Water 100.0 80.0 2.6 99.90 | L_ 77.0 L_ 1.000 
466 | a. 2-Ethylhexyl acetate 199.0 26.5 99.45 0.03 U 25.0 U 0.873 
b. Water 100.0 325 0.55 99:97 | =1 75.0 L000 
467 | a. 2-Ethylhexyl amine 169.1 98.2 36.0 74.7 0.25 U 52.0 U_ 0.848 
b. Water 100.0 64.0 253 99.75 | L 48.0 L_ 1.000 
468 | a. n-Ethylhexyl aniline dec. 0.7 99.9 0.01 W037: U_ 0.848 
b. Water 100.0 99.3 0.1 99.99 | L 99.3 L_ 1.000 
469 | a. 2-Ethylhexyl chloride 173.0 97.3 45.0 99.9 0.1 U 48.0 U_ 0.883 
b. Water 100.0 55.0 0.1 99.9 L 520 Iw 4000 
470 | a. 2-Ethylhexyl crotonate 241.2 6.6 99.55 0.01 U daz U_ 0.889 
b. Water 100.0 93.4 0.45 99/090 | eae zie L 0.999 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


BP, BP, volume of gravity 
No. Compounds eG cS In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C__| or azeotrope 
471 269.8 99.97 0.01 U 40 U_ 0.911 
100.0 0.03 99:99 | L 96:0: L 0.998 
472 99.81 0.01 U 41 U_ 0.865 
0.19 99.99 | L 95:9 L 1.000 
473 82.8 38.0 U_ 76.3 U_ 0.892 
17.2 62.0 23a Ie 0:975 
474 | a. N-Ethyl morpholine 1.000 
b. Water 
475 | a. 4-Ethyl octanol 97.57 0.01 Wipe? U 0.842 
b. Water 2.43 D990 TL 92:8 L_ 1.000 
476 | a. Ethyl propionate 
b. Propanol 
477 | a. Ethyl 98.6 1.7 U 89.0 U_ 0.886 
propionate 7350 mm 
b. Water 1.4 98.3 JE We L 0.998 
478 | a. Formic acid 
b. Toluene 
479 | a. Formic acid 
b. Water 
480 | a. 2-Furaldehyde 
b. o-Xylene 
481 | a. Glycol 
b. Naphthalene 
482 | a. Glycol 


b. Nitrobenzene 


483 | a. Glycol 197.2 
b. Octyl alcohol 195.0 


184.4 
484 | a. Glycol 197.2 196.4 f 
b. Quinoline 23737 


485 | a. Glycol 197.2 139.5 16.5 
b. Styrene 146.0 83.5 
486 | a. Glycol 197.2 110.2 6.5 
b. Toluene 110.6 93.5 


487 | a. Glycol 197.2 186.5 42.5 
b. o-Toluidine 199.8 57.5 

488 | a. Glycol 197.2 139.6 
b. o-Xylene 144.4 

489 | a. Glycol diacetate 190.8 99.7 
b. Water 100.0 
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1.024 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 
Percent composition Relative Specific 
BP, BP, volume of gravity 
Compounds HE: eG In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C _| or azeotrope 


490 | a. Heptane 98.4 
b. Methanol 64.7 
491 | a. Heptane d 98.4 0.880 
b. Vinyl acetate 26 
ears: os Lael 
492 | a. Heptane 98.4 : 90.8 U_ 0.685 
b. Water 100.0 9.2 L_ 1.000 
493 | a. 2-Heptyl acetate 176.4 a 45.0 U_ 0.864 
b. Water 100.0 55.0 L_ 1.000 
494 | a. 3-Heptyl acetate 173.8 97.5 42.4 99.56 0.03 e 46.0 U_ 0.863 
b. Water 100.0 57.6 0.44 99.97 54.0 L_ 1.000 
495 | a. Hexaldehyde 128.5 73.4 U 0.817 
b. Water 100.0 a ; 26.6 L 0.997 
496 | a. Hexane 69.0 
b. Isobutyl chloride 68.9 
ie |e 
497 | a. Hexane 69.0 0.686 
b. Isopropanol 82.3 
498 | a. Hexane 69.0 
b. Isopropyl ether 67.5 
499 | a. Hexane 69.0 85.0 42.0 i 67.8 U_ 0.675 
b. Methanol 64.7 15.0 58.0 322) L 0724 
500 | a. Hexane 69.0 0.698 
b. Methylethyl ketone = 
501 | a. Hexane 69.0 0.691 
b. 2-Methyl-2-propanol 82.6 
502 | a. Hexane 69.0 62.0 
b. Nitromethane 101.0 
503 | a. Hexane 69.0 ; 96.0 0.67 
b. Propanol 97.2 4.0 
504 | a. Hexane 69.0 
b. Propionitrile 97.1 
505 | a. Hexane 69.0 U 96.2 U_ 0.660 
b. Water 100.0 L 3.8 L_ 1.000 
506 | a. Hexanoic acid 205.0 Pee one e 8.5 U_ 0.934 
b. Water 100.0 91.5 L 0.999 
_ Hexanol 158.0 32.8 92.8 0.58 . 39.0 U_ 0.835 
. Water 100. 0 67.2 ee 99.42 61.0 L 0.999 
a. 2-Hexenal 149.0 95.1 51.4 56.3 UU 0.848 
id b. Water 100.0 48.6 $e Boe i 43.7 L 0.999 
509 | a. Hexyl acetate 169.2 97.4 39.0 99.44 0.05 Ward 33) U_ 0.873 
b. Water 100.0 61.0 0.56 99.95 L. Sid Lae OO 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components 


Azeotrope 


Percent composition Relative Specific 
BP, BP, volume of gravity 
No. Compounds °é °c In azeo- layers of layers 
trope at 20°C | or azeotrope 
510 | a. Hexyl amine 132-7 95.5 51.0 0.881 
b. Water 100.0 49.0 
511 | a. Hexyl chloride 133.9 70.3 99.83 0.01 Ue 7320 U 0.873 
b. Water 100.0 29.7 0.17 99.99 | L 27.0 L_ 1.000 
512 | a. Hexyl-2-ethyl butyrate 230.3 99.7 Nile 99.76 0.01 U 13.0 U_ 0.861 
b. Water 100.0 88.8 0.24 99.99 | “L870 L_ 1.000 
513 | a. Hexyl hexanoate 245.2 99.8 6.7 99.70 0.01 se, U_ 0.864 
b. Water 100.0 93.3 0.30 99.99 | L 92.3 L_ 1.000 
514 | a. Hydrogen bromide — 67.0 126.0 47.5 1.481 
b. Water 100.0 52.5 
515 | a. Hydrogen chloride — 83.7 108.6 20.2 1.102 
b. Water 100.0 79.8 
516 | a. Hydrogen —31.0 177.0 14.8 
chloride 76.8 atm 
b. Water 169.0 85.2 
517 | a. Hydrogen fluoride 19.4 111.4 35.6 
b. Water 100.0 64.4 
518 | a. Hydrogen iodide — 35.5 
b. Water 100.0 
519 | a. Hydrogen nitrate 86.0 1.405 


b. Water 100.0 


121.0 68.5 
31.5 
70.0 93.0 
7.0 


42.4 


520 | a. lodoethane 
b. Propanol 


12.2 
SP? 


521 | a. lodomethane 


b. Isopropyl! alcohol 82.3 


98.2 

1.8 

37.8 95:5 

64.7 4.5 
102.4 79.8 58.0 
82.3 42.0 
142.5 129.1 2.6 
130.5 97.4 
130.5 Shy? 50.4 
100.0 49.6 


130.5 
144.4 


522 | a. Iodomethane 
b. Methanol 


523 | a. 1-lodopropane 
b. Isopropyl alcohol 


524 | a. Isoamyl acetate 
b. Isoamyl alcohol 


525 | a. Isoamyl alcohol 
b. Water 

526 | a. Isoamyl alcohol 127.0 > $2.0 

b. o-Xylene <48.0 

116.5 

108.4 


527 | a. Isobutyl acetate 
b. Isobutyl alcohol 


107.4 45.0 
55.0 

17.0 
83.0 
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108.4 
101.6 


528 | a. Isobutyl alcohol 
b. Propyl acetate 


127.0 57.0 
43.0 


- 
NS) ns) 
nv n 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 


Percent composition 
BP, BP, 
No. Compounds Le: In azeo- | Upper | Lower 
trope layer layer 
529 | a. Isobutyl alcohol 108.4 123.0 35.0 
b. Propylene diamine 120.9 65.0 
530 | a. Isobutyl alcohol 108.4 101.2 44.5 
b. Toluene 110.6 55.5 
531 | a. Isobutyl alcohol 108.4 85.4 9.0 
b. Trichloroethylene 87.1 91.0 
532 | a. Isobutyl alcohol 108.4 89.7 70.0 85.0 8.7 
b. Water 100.0 30.0 15.0 91.3 
533 | a. Isobutyl chloride 68.9 63.8 81.0 
b. Isopropanol 82.3 19.0 
534 | a. Isobutyl chloride 68.9 53.1 79.4 
b. Methanol 64.7 20.6 
535 | a. Isophorone Di ay) 99.5 16.1 95.7 1.2 U_ 16.0 
b. Water 100.0 83.9 4.3 98.8 L 840 
536 | a. Isoprene 34.0 34.0 86.0 
b. 2-Methyl-2-butene 38.4 14.0 
537 | a. Isopropyl acetate 89.0 64.0 29.8 
b. Methanol 64.7 70.2 
538 | a. Isopropyl acetate 89.0 715.9 88.9 98.2 2.9 U 91.4 
b. Water 100.0 11.1 1.8 97.1 Lens G 


Relative 
volume of 
layers 
at 20°C 


A 


539 | a. Isopropyl alcohol 82.3 80.1 52.6 
b. Isopropyl acetate 89.0 47.4 
540 | a. Isopropyl] alcohol 82.3 77.3 30.0 
b. Methylethyl ketone 79.6 70.0 
541 | a. Isopropyl alcohol 82.3 77.0 28.0 
b. Methyl propionate 79.6 72.0 
542 | a. Isopropyl alcohol 82.3 79.3 71.8 
b. Nitromethane 101.0 28.2 
543 | a. Isopropyl! alcohol 82.3 81.7 81.0 
b. Tetrachloroethylene 1212 19.0 


544 | a. Isopropyl alcohol 82.3 80.6 58.0 
b. Toluene 110.6 42.0 
545 | a. Isopropy] alcohol 82.3 74.0 28.0 
b. Trichloroethylene 87.1 72.0 
546 | a. Isopropyl alcohol 82.3 70.8 22.4 
b. Vinyl acetate Psa 77.6 
547 | a. Isopropyl alcohol 82.3 80.4 87.8 
b. Water 100.0 122 
548 | a. Isopropyl benzene 152.4 95.0 56.2 99.95 0.01 
b. Water 100.0 43.8 0.05 99.99 
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U_ 60.0 
L 40.0 


Specific 
gravity 
of layers 
or azeotrope 


ec 


U 
L 


0.836 


1.368 


0.839 
0.988 


0.929 


0.999 


0.816 


0.870 


0.995 


0.822 


0.800 


1.182 


0.899 


0.818 


0.884 
1.000 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


asa 


567 | a. Methanol 62.0 52.0 
b. Vinylbutyl ether 94.2 48.0 


nN 
as 


Percent composition Relative Specific 
BP, BP, volume of gravity 
No. Compounds 2G °¢ In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C ‘| or azeotrope 
549 | a. Isopropyl chloride 36.5 35.0 99.0 99.67 0.31 U_ 99.0 U_ 0.862 
b. Water 100.0 1.0 0.33 99.69 | L 1.0 L. 0.999 
550 | a. Isopropyl ether 67.5 62.2 95.4 99.43 0.90 | U 97.0 We 0.727 
b. Water 100.0 4.6 0.57 99.10} L 3.0 L 0.998 
551 | a. Isopropyl ether 481 54.8 50.0 96.0 99.4 0.90 | U 97.4 Ul 0727 
b. Water mia vate ee 4.0 0.6 99.10 | L 26snhuby 0.998 
552 | a. Isoveralaldehyde 92.5 77.0 88.0 
b. Water 100.0 12.0 
553 | a. Mesityl oxide 128.7 65.3 96.6 2.8 U_ 69.8 U_ 0.860 
b. Water 100.0 34.7 3.4 97.2 ib; Sth) L 0.995 
554 | a. Methacrylaldehyde 67.5 63.6 92.3 98.02 2.65 U 949 U_ 0.845 
b. Water 100.0 th 1.98 Wyeisisy |) 16 Sal L 0.996 
555 | a. Methanol 64.7 54.0 18.7 0.908 
b. Methyl acetate 57.0 81.3 
556 | a. Methanol led at 107.0 29.0 0.890 
b. Methyl acetate f***"™ | 107.0 71.0 
a. Methanol 64.7 41.8 92.2 
b. Methylal 42.3 7.8 
a. Methanol 647 | 625 | 540 
b. Methyl acrylate 80.5 46.0 
559 | a. Methanol 64.7 64.5 
b. Nitromethane 101.0 
560 | a. Methanol 64.7 63.0 
b. Octane 125.8 
561 | a. Methanol 64.7 63.7 0.813 
b. Toluene 110.6 
562 | a. Methanol 64.7 60.2 1.126 
b. Trichloroethylene 87.1 
a. Methanol 64.7 39.9 1.476 
b. 1,1,2-Trichloro- 47.7 
trifluoroethane 
564 | a. Methanol 64.7 54.0 27.0 0.892 
b. Trimethy! borate 65.0 73.0 
565 | a. Methanol 64.7 58.5 36.6 0.880 
b. Vinyl acetate 72.7 63.4 
566 | a. Methanol 64.7 62.0 Syne: 
b. 1-Methoxy-1,3-butadiene 90.9 42.5 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Percent composition Relative Specific 
BP, Tar] volume of gravity 
No. Compounds AC In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C or azeotrope 
76.2 87.3 99.74 0.31 U 89.4 U 0.832 


568 | a. 1-Methoxy-1,3-butadiene ; 
b. Water ; ea 0.26 99.69 L 10.6 L 0.999 
569 | a. 3-Methoxybutyl acetate 171.3 96.5 34.6 95.9 6.2 U 33.0 U_ 0.960 
b. Water 100.0 65.4 4.1 93.8 L 67.0 Ly i005 


570 | a. 2-Methoxy ethanol 124.6 105.9 0.887. 
b. Toluene 110.6 
571 | a. 2-Methoxy ethanol 124.6 15.3 1.005 
b. Water 100.0 84.7 
572 | a. 1-Methoxy-2-propanol 118.5 SBS) 51.0 0.994 
b. Water 100.0 49.0 
573 |a. Methyl acetate 57.0 56.1 95.0 0.940 
b. Water 100.0 5.0 
574 |a. Methylal 42.3 42.1 98.6 
b. Water 100.0 : 
575 |a. Methylamyl ketone 150.5 95.2 Wi O:819 
b. Water 100.0 Ly 0.999 
576 |a. a-Methylbenzyl amine 99.4 4.8 OU 26:0 U_ 0.994 
b. Water : 95.2 Lad L 1.000 
577 | a. a-Methylbenzyl ether 100.0 : f 99.78 Wi 99837 U_ 1.000 
. Water 98.7 : 0.22 ib 1.3 Lif 003 
578 | a. n-Methylbutyl amine 82.7 85.0 0.802 
. Water 15.0 
579 | a. n-Methyldibutyl amine 96.5 52.0 99.6 U_ 0.761 
. Water 48.0 0.4 L_ 1.000 
580 38.8 2.0 U_ 1.009 
98.0 LL? 4.328 
581 73.4 0.834 
b. Water 
582 | a. 2-Methyl-5-ethy] 
pyridine 177.8 98.4 80.6 U_ 0.960 
b. Water 100.0 19.4 Li 1.002 
583 | a. 5-Methyl-2-hexanone 144.0 94.7 98.6 U 0.814 
b. Water 100.0 1.4 L 1.004 
584 | a. Methylisobutyl ketone 115.1 87.9 98.4 2.0 U_ 80.4 U_ 0.806 
b. Water 100.0 : 1.6 98.0 Le e196 Ly 40.999 
585 | a. Methylisopropenyl 
ketone 97.9 81.5 81.6 970 0.91 U 96.0 U_ 0.853 
a Water 100.0 18.4 3.0 99.09 | L 40 L 0.997 
586 | a. N-Methyl morpholine 115.0 94.2 76.0 = 


b. Water 100.0 24.0 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


* 

587 | a. 2-Methyl pentanal 118.3 
b. Propanol 97.2 

588 | a. 2-Methyl pentanal 118.3 
b. Water 100.0 


Percent composition 

In azeo- | Upper 

trope layer 
14.0 
86.0 

77.0 99.17 

23.0 0.83 


Relative Specific 

volume of gravity 

layers of layers 
at 20°C or azeotrope 


0.42 i 81.0 U 0.811 
99.58 19.0 0.999 


Lower 
layer 


603 | a. Methylvinyl ketone 80.0 
b. Water 100.0 

604 | a. Nitroethane 114.8 106.2 
b. Toluene 110.6 

605 | a. Nitromethane 101.0 
b. Toluene 110.6 


589 | a. 2-Methylpentanoic acid 196.4 eel ag j 13.0 U 0.924 
b. Water 100.0 87.9 87.0 L_ 1.000 
590 | a. 2-Methyl pentanol 148.0 40.0 2 ; 47.0 U_ 0.826 
b. Water 100.0 60.0 a : 53:0 ee = 1-003 
a. 4-Methyl-2-pentanol 131.0 56.7 is ; B 64.0 U_ 0.820 
b. Water 100.0 43.3 & ; 36.0 L” 0.999 
592 | a. 4-Methyl-2-pentanol 131.0 1.004 
b. Vinyl-2-chloryl ether 109.1 
593 | a. 4-Methyl-2-pentanone 116.9 
b. Water 100.0 
594 | a. 4-Methyl-2-pentene 56.7 53.3 0.670 
b. Water 100.0 0.999 
595 | a. 4-Methyl-2-pentyl 
acetate 146.1 94.8 0.858 
b. Water 100.0 0.998 
596 | a. 4-Methyl-2-pentyl 
butyrate 98.2 0.859 
b. Water 0.999 
597 | a. Methylphenyl carbinol 99.7 1.000 
b. Water H 1.010 
598 | a. Methylphenyl ketone 202.3 1.00 
b. Water 100.0 1.03 
599 | a. 2-Methyl-2-propanol 79.9 0.814 
b. Water 
600 | a. 2-Methylpropyl acetate 88.4 0.874 
b. Water 1.000 
601 | a. Methylpropyl ketone 101.7 0.812 
b. Water 100.0 0.99 
602 | a. Methylvinyl chloride (cis) 32.8 0.927 
b. Water 100.0 1.000 
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Components 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Azeotrope 


Compounds 


Nitromethane 
. Trichloroethylene 


SP 


Percent composition 


BP, 
.G 


BP, 
xe In azeo- | Upper | Lower 
trope layer layer 


607 o-Nitrophenol 


. Propionamide 


Oe 


608 Nonane 


. Water 


oP 


609 | a. 1-Octanol 


. Phenol 


610 | a. 1-Octanol 
b. Water 
611 


sp 


a. Paraldehyde 124.5 74.8 
b. Water 100.0 25.2 


612 | a. Pentachloroethane 
b. Phenol 


613 | a. Pentane 36.1 4.6 98.6 
b. Water 100.0 1.4 


614 | a. 2,4-Pentanedione 
b. Water 

615 | a. 3-Pentanol 
b. Pyridine 


616 | a. Pentanol 


b. Water 


617 | a. 3-Pentanol 


. Water 


150.8 
100.0 


Relative 


volume of 


layers 


at 20°C 


U_ 68.0 


L 


32.0 


195.0 
182.0 


195.0 10.0 
100.0 90.0 
10,5 
89.5 
0.04 
99.96 


16.6 
83.4 


162.0 160.9 90.5 
182.0 OS 


99.95 
0.05 


59.0 a : 
41.0 


140.6 
100.0 


117.4 


618 | a. 2-Pentanone 


. Water 


619 | a. 4-Pentenal 


. Water 


620 | a. Phenol 


: Water 


621 | a. Phenyl ether 


. Water 
622 y-Picoline 
. Water 


oP 


. 73.0 


27.0 


4 oes 


55.0 


E 45.0 


Specific 

gravity 

of layers 
or azeotrope 


623 Propadiene 


. Propane 


ore) 


624 | a. Propane 
b. Propyne 


625 | a. Propanol 


b. Propyl acetate 


Ue 0719 
L_ 1.000 
U_ 0.998 
Ly 201 
U_ 0.627 
L_ 1.000 
U_ 0.981 
by ON 
UP 0835 
De 0992 
UP 0957 
L__-1.067, 
0.996 
0.833 


AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 


Percent composition Relative Specific 


Compounds 


626 | a. Propanol 
b. Tetrachloroethylene 


a. Propanol 
b. Toluene 


628 | a. Propanol 


b. Trichloroethylene 


629 0.866 


a. Propanol 
b. Water 


630 | a. Propanol 


b. m-Xylene 


BES volume of gravity 
iG In azeo-| Upper | Lower layers of layers 
trope layer layer at 20°C | or azeotrope 
94.1 48.0 
52.0 
92.6 49.0 0.836 
51.0 
81.8 17.0 1.287 
83.0 


631 | a. Propionaldehyde 0.81 


b. Water 


632 | a. eae ey 21.0 


b. Water 250 mm 71.6 
633 | a. Propionamide 
b. o-Xylene 
634 | a. Propionic acid 
b. Water 
635 | a. Propionic acid 141.6 135.4 
b. o-Xylene 144.4 


1.016 


636 | a. Propionic acid 132.0 


b. p-Xylene 


83.3 
16.7 


0.793 
0.983 


637 | a. Propionitrile 
b. Water 


HG 
NG 


4 
I U_ 0.892 
L_ 1.000 


\O 
es) 
to oO 

\O 
S68 
wn 


639 | a. Propyl chloride 46.6 44.0 0 
b. Water 100.0 


0.865 


82.2 76.0 95.0 9 
24.0 5.0 90.6 
638 | a. Propyl acetate 101.6 82.4 86.0 
b. Water 100.0 14.0 
54.2 
45.8 


641 | a. Propylene diamine 120.9 105.0 
b. Toluene 110.6 


4 
4 U_ 1.000 
| Wien Rese) 


642 | a. Propylene dichloride 96.8 
b. Water 100.0 


99.7 
640 | a. Propylene chlorohydrin 127.0 95. 
b. Water 100.0 


78 
643 | a. Propylene oxid 88.0 86 


e ‘ ; > 
b. Water \60 PSIB | 155.0 


45.0 
55.0 


644 | a. Pyridine 115.5 117.4 
b. 3-Pentanol 115.6 


22.0 
78.0 


645 | a. Pyridine 115.5 110.2 
b. Toluene 110.6 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 
Percent composition Relative Specific 
BP, volume of gravity 
Compounds Le In azeo- | Upper Lower layers of layers 
trope layer layer at 20°C | or azeotrope 
92.6 57.0 1.010 
43.0 
93.9 59.1 99.95 0.03 U_ 61.0 UL 0.91 
40.9 0.05 99.97 ers 10) L 1.00 
648 | a. Styrene oxide U_ 1.000 
b. Water L 1.054 
649 | a. Tetrachloroethylene U_ 1.000 
b. Water Leet 625) 
650 | a. 1,2,3, 
: ck U_ 0.972 
; ; L_ 1.000 
651 | a. Tetrahydrobenzonitrile 195.1 U_ 0.958 
b. Water 100.0 L 0.999 
652 | a. 1,4-Thioxane : U- 1.014 
b. Water : ) Es 1) Xt) 
653 | a. Toluene U_ 0.868 
b. Water L_ 1.000 
654 | a. Triallyl amine . 67.0 U_ 0.802 
. Water 33.0 L000 
655 | a. Tributyl amine e 22.0 U_ 0.781 
. Water 78.0 L~ £000 
656 | a. 1,1,2-Trichloroethane - 22.0 U_ 1.000 
. Water 78.0 L 1.443 
657 | a. 1,1,2-Trichloroethylene U_ 1.003 
. Water a1 r L 1.466 
658 | a. 1,1,2- Ue LOG 
Trichlorotri- 
fluoroethane 
b. Water L 98.0 Leal 
659 | a. Tridecanol Un 26 U_ 0.843 
b. Water 1G Ses L_ 1.000 
660 | a. Tridecyl acrylate Ur is U_ 0.882 
b. Water L 98.7 L_ 1.000 
661 | a. 1,1,3-Triethoxyethane U_ 17.0 U, 0395 
b. Water 99.99 | L 83.0 L_ 1.000 
662 | a. 1,1,3-Triethoxypropane 
b. Water 
663 | a. Triethyl amine 0.769 
b. Water 
664 | a. Triglycol dichloride ‘ 99.2 U_ 96.5 U_ 1.003 
b. Water : 8.1 0.8 L 3D L 1.188 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


Components Azeotrope 


Percent composition Relative Specific 


BP, volume of gravity 
In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C ‘| or azeotrope 
23.0 99.72 0.01 U 245 U_ 0.919 
77.0 0.28 99109 alee] S25) Ib 
83.0 81.0 98.7 13 Sa eS 5.0 U 0.810 
19.0 13 ORGS ie | ae lymemlin) L 0.998 


BP, 
No. Compounds 


Ea 


665 | a. Trimethyltetrahydro- 
benzaldehyde 
b. Water 


204.5 


100.0 1.000 


666 | a. Valeraldehyde 103.3 
b. Water 100.0 
667 | a. Valeric acid 186.2 99.8 11.0 87.0 2.4 UF (01957 
b. Water 100.0 89.0 13.0 97.6 L 1.000 
668 | a. Vinyl acetate 125 92.7 98.97 2.0 U 0.933 
b. Water 100.0 7.3 1.03 98.0 L 0.999 
669 | a. Vinylallyl ether 67.4 U_ 0.806 
b. Water 100.0 L 0.999 
670 | a. Vinyl benzoate dec. 99.3 U_ 1.000 
b. Water 100.0 L_ 1.070 
671 | a. Vinylbutyl ether 94.2 77.5 U_ 0.780 
b. Water 100.0 L_ 1.000 
672 | a. Vinyl butyrate 116.7 87.2 U_ 0.902 
b. Water 100.0 L_ 0.999 
673 | a. Vinyl-2-chloroethyl 109.1 84.0 U_ 1.000 
ether 
b. Water 100.0 L 1.049 
674 | a. Vinyl crotonate 133.9 92.0 U 0.944 
b. Water 100.0 L_ 1.000 
675 | a. Vinylethyl ether 35.5 34.6 U_ 0.754 
b. Water 100.0 L 0.999 
676 | a. Vinyl-2-ethyl hexanoate 185.2 98.6 U_ 0.875 
b. Water 100.0 i L_ 1.000 
677 | a. Vinyl-2-ethylhexyl ether LAT: 97.8 40.9 99.95 U_ 0.810 
b. Water 100.0 59.1 0.05 L_ 1.000 
678 | a. 2-Vinyl-5-ethyl dec. 15.0 94.64 U 0.95 
pyridine 
b. Water 100.0 85.0 5.36 L 84.0 L_ 1.00 
679 | a. Vinylisobutyl ether 83.4 70.5 92.2 99.92 0.2 U_ 16.0 U_ 0.771 
b. Water 100.0 7.8 0.08 99.8 L 84.0 L_ 1.000 
680 | a. Vinyl isobutyrate 105.4 83.5 83.0 99.7 0.36 U_ 85.0 U 0.891 
b. Water 100.0 17.0 0.3 99.64} L_ 15.0 L_ 1.000 
681 | a. Vinyl isopropyl ether apy 51.8 97.3 99.81 0.64 | U 98.0 U_ 0.760 
b. Water 100.0 27, 0.19 99.36} L 2.0 L 0.991 
682 | a. Vinyl-2-methyl 
pentanoate 148.8 95.0 62.0 99.81 0.03 | U 65.0 U 0.881 
b. Water 100.0 38.0 0.19 99.97} L 35.0 L_ 1.000 
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AZEOTROPES (Continued) 
BINARY SYSTEMS (Continued) 


[enone 


BE: 
; Compounds XE 


683 | a. Vinyl propionate 94.9 
b. Water 100.0 
a. Vinylpropyl ether 59.0 
b. Water 100.0 0 } 4.0 
a. m-Xylene 139.1 94.5 60.0 99.95 0.05} U 63.4 
b. Water 100.0 40.0 0.05 99.95 | L 36.6 


AZEOTROPES 
TERNARY SYSTEMS 


Percent composition Relative Specific 


BP, volume of gravity 
BG In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C __| or azeotrope 


Azeotrope 


Percent composition Relative Specific 
volume of gravity 
layers of layers 


In azeo- 
trope at 20°C | or azeotrope 


ag 


0.999 


684 0.770 


685 


Compounds 


1 | a. Acetal 77.8 
. Ethanol 
. Water 

2 | a. Acetone : 38.04 


. Carbon disulfide 
. Water 


3 | a. Acetone $6.2 30.0 
b. Chloroform 61.2 47.0 
. Methanol 64.7 23.0 


a. Acetone 
b. Chloroform 
. Water 


— eS) 
a 
OoONWN 

vn n 

= at 
al nw 
ON SoS ie OS 
Conn Conf 


a. Acetone 
b. Cyclohexane 
. Methanol 


6|a. Acetone 32.5 7.6 
. Isoprene 92.0 
. Water 0.4 
7 | a. Acetone, 775.5 mm 75.0 49.0 0.769 
. Isopropyl ether 48.0 
. Water 3.0 
8 | a. Acetone 53.7 5.5 0.898 
. Methanol 17.4 
. Methyl acetate : 76.8 
9 |a. Acetonitrile 82.0 
. Benzene 80.1 
. Water 100.0 
10 | a. Acetonitrile 82.0 70.1 34.0 0.757 
b. Ethanol 78.5 8.0 
. Triethyl amine 89.5 58.0 
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AZEOTROPES (Continued) 
TERNARY SYSTEMS (Continued) 


Percent composition Relative Specific 
BP, volume of gravity 
No. Compounds LG layers of layers 


a. Acetonitrile 
b. Ethanol 
. Water 


. Acetonitrile 
. Isopropyl ether 
. Water 


or azeotrope 
a. Acetonitrile 
b. Trichloroethylene 


13.0 Us 97.0 U_ 0.742 
1.0 sL 3.0 L 0.976 
: 86.0 
. Acetonitrile i ; i 0.77 
. Triethyl amine ; : 
. Water l ; 


a. Acrylonitrile 
b. Ethanol 
. Water 


a. Allyl alcohol 
b. Allyl ether 
. Water 


. Allyl alcohol ; : : : ; Ue 0:37 
. Benzene L 0.985 
. Water 
. Allyl alcohol : , ‘ F WU O51 77 
. Carbon tetrachloride : : ; L 1.464 
. Water 
. Allyl alcohol 
. Cyclohexane 
. Water 
20 | a. Allyl alcohol 
b. Cyclohexene 
. Water 
21 | a. Allyl alcohol U_ 0.668 
. Hexane L 0.964 
. Water 
22 | a. Allyl alcohol U_ 0.856 
b. Toluene Le 0,95 
. Water 
23 | a. Allyl alcohol U 0.983 
b. Trichloro ethylene L 1.354 
. Water 
. Benzene p i : f . : U_ 0.866 
. Ethanol , : : , : Le 0.892 
. Water 
25 | a. Benzene U_ 0.855 
b. Isopropanol L 0.966 
. Water 


27 


28 


29 


32 


35 


34 


35 


36 


37 


38 


6h) 


. Bromodichloromethane 


Components 


AZEOTROPES (Continued) 
TERNARY SYSTEMS (Continued) 


Compounds 


. Benzene 

. 2-Butanone (Methylethyl 
ketone) 

. Water 


. Benzene 
. Propanol 
. Water 


. Benzene 
. Propyl alcohol 
. Water 


. Benzene 
. 2-Methyl-2-propanol 
. Water 


b. Ethanol 


. Water 


. 1-Butanol 


. 1-Bromopropane 
. Ethanol 
. Water 


b. Butyl acetate 


. Water 


. 2-Butanol 


. 1-Butanol, 100 mm 
. Butyl acrylate 
. Water 


. 1-Butanol 
. Butyl ether 
. Water 


. 1-Butanol 
. Vinylbutyl ether 
. Water 


. 2-Butanol 
. 2-Butyl acetate 
. Water 


. Butyl ether 


. Water 


agp 


. 2-Butanol 
. Cyclohexane 
. Water 


BP, 
SC 
80.1 
79.6 
100.0 


80.1 
82.6 
100.0 


80.1 
Dae 
100.0 


80.1 
O72 
100.0 


90.2 
78.5 
100.0 


70.8 
78.5 
100.0 


67.0 


72.0 


90.7 


In azeo- 
trope 


Azeotrope 


Percent composition 


46.0 


— 
—~I 
a 


85.5 


Upper Lower 
layer layer 
0.1 


71.3 
28.1 
0.6 


5.2 
94.7 


0.1 
322 
96.7 


86.6 


67.0 


. 2-Butanol 
. Diisobutylene 
. Water 


TAPS 


Relative 
volume of 
layers 
at 20°C 


Specific 

gravity 

of layers 
or azeotrope 


U 


16 


U 
D 


0.858 


0.992 


0.857 
0.979 


0.873 
0.979 


0.874 
0997 


0.862 
0.990 


0.796 
0.995 


0.78 
1.00 


0.858 
0.994 


0.816 
0.981 


0.736 
0.987 


AZEOTROPES (Continued) 
TERNARY SYSTEMS (Continued) 


Percent composition Relative Specific 


BP, BP, volume of gravity 
No. Compounds 2G In azeo- | Upper | Lower layers of layers 
trope layer layer or azeotrope 


imal 


40 | a. 2-Butanol 99.5 
b. Hexane 69.0 
. Water 100.0 
41 | a. 2-Butanone 79.6 65.7 
b. Carbon tetrachloride 76.8 ; 
. Water 100.0 
42 | a. 2-Butanone 79.6 58.5 22.0 
. Hexane 68.0 74.0 
. Water 100.0 4.0 
43 | a. Butenylmethyl ether 61.4 78.9 84.8 D2 | U 94.0 U_ 0.787 
b. Ethanol 78.5 14.3 12.6 37.1 1 6.0 L 0.996 
. Water 100.0 6.8 4 60.8 
44 | a. tert. Butyl alcohol 82.2 64.7 qe9 
b. Carbon tetrachloride 76.8 85.0 
. Water 109.0 3.1 
45 | a. Butyl amine THE 81.8 50.0 


a 
b. Ethanol 
. Water 


78.5 42.5 


. Butyl amine : 83.0 47.0 
. Isopropanol : 40.5 


a ie 
. Water 125 — 
. Butyraldehyde : 67.2 80.0 82.0 U 97.8 
. Ethanol ; 11.0 11.0 Le 22 L 0.838 
. Water ! 9.0 ; 


. Carbon disulfide ; 41.3 93.4 
. Ethanol 
. Water 


— 
S 
=) 
ca) 
ey : 
Nn 
No 
nN 


49 | a. Carbon disulfide 
. Methanol 


. Methyl acetate 


46.2 37.0 


50 | a. Carbon disulfide 
. Methanol 


. Methylal 


46.2 35.6 55.0 


D 
ve 
— 
—a 
o 


44.0 38.0 


nw 
ns 
on 
— nN 
no 
~ — 
Oo —) 


51 . Carbon tetrachloride 86.3 : 94.8 Wels) U_ 0.935 
. Ethanol 10.3 48.5 52 L 844 l=5 19) 

. Water 3.4 44.5 <0.1 
52 |a. Carbon tetrachloride 76.8 65.7 74.8 0.1 77.3 U 3.9 U_ 0.993 
b. 2-Butanone 79.6 22 55 22.6 De 96.1 ee gots 

. Water 100.0 3.0 94.4 0.1 
53 | a. Carbon tetrachloride 76.8 65.4 84.0 0.1 88.0 U 7.0 U_ 0.979 
. Propanol 97.2 11.0 15.0 11.0 Ban93:0) L_ 1.436 

. Water 100.0 5.0 84.9 1.0 
54 |a. Chloroform 61.2 55.5 92.5 1.0 95.8 WieG: 2, U_ 0.976 
. Ethanol 78.5 4.0 18.2 3.7 L 93.8 L 1.441 

. Water 100.0 Shs) 80.8 0.5 


No 


55) 


56 


57 


58 


60 


61 


62 


63 


64 


65 


66 


67 


68 


AZEOTROPES (Continued) 
TERNARY SYSTEMS (Continued) 


BP BP, 
G Ze 


3 volume of 
Compounds * In azeo- | Upper | Lower layers 
trope layer layer at 20°C 


a. Chloroform 
. Methanol 
. Water 


(or 


. Cyclohexane 
b. Methanol 
. Methyl acetate 


61.2 52.6 81.0 32.0 83.0 Us 30 
64.7 15.0 41.0 14.0 L 97.0 
100.0 4.0 27.0 3.0 

. 1-Chloro-2- 

methylpropane 68.9 58.6 82.5 

b. Ethanol 78.5 13.0 

. Water 100.0 4.5 

. Crotonaldehyde 104.0 78.0 Tes 

. Ethanol 78.5 87.9 

. Water 100.0 4.8 

a. 1,3-Cyclohexadiene 80.5 67.8 79.0 

b. n-Propanol 97.1 12.0 

. Water 100.0 9.0 

. Cyclohexane 81.0 62.1 76.0 

. Ethanol 78.5 17.0 

. Water 100.0 7.0 

. Cyclohexane 81.0 68.3 

. Ethyl acetate Til 

. Isopropanol 82.3 

| 


a. Cyclohexane 
b. 2-Butanone 
. Water 


62.4 0. U_ 94.5 
37.0 10.0 L ayo 
0.6 89.9 


a. Cyclohexane 
b. 2-Methyl-2-propanol 
. Water 


. Cyclohexane 
b. Propanol 
. Water 


. Cyclohexane 
. Isopropanol 
. Water 


. Cyclohexene 
. Ethanol 
. Water 


a. 1,2-Dichloroethane 
b. Ethanol 
. Water 


a. cis-1,2-Dichloroethylene 60.3 53.8 
b. Ethanol 78.5 
c. Water 100.0 
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Specific 

gravity 

of layers 
or azeotrope 


U_ 1.022 
BealhaoS 


0.810 


U_ 0.769 
LY 0.98 


AZEOTROPES (Continued) 
TERNARY SYSTEMS (Continued) 


BP, BP, volume of 

No. Compounds LG XG In azeo- | Upper | Lower layers 

trope layer layer at 20°C 
47.5 44.4 94.5 
78.5 4.4 
100.0 1A 
87.5 73.2 69.5 
78.5 18.4 
100.0 12.8 


a. trans-1,2- 
Dichloroethylene 

b. Ethanol 

. Water 


70 | a. Diethoxymethane 
b. Ethanol 


. Water 


Specific 
gravity 
of layers 
or azeotrope 


71 | a. Diethyl formal 87.5 73.2 69.5 
b. Ethanol 78.5 18.4 
. Water 100.0 12.1 
. Diethyl ketone : 81.2 60.0 
. Propanol é 20.0 
. Water ‘ 20.0 
. Diisobutylene : 123 Son 70.0 5.4 U_ 83.0 
. Isopropanol é 31.6 26.9 Spy? D720 
. Water i 9.3 3A 39.4 
. Dipropyl acetal : 87.6 21.0 
. Propanol : 51.6 
. Water i 27.4 
. Dipropyl formal 86.4 47.2 
. Propanol : 44.5 
. Water ! 8.0 
. Ethanol ; 70.2 8.4 0.901 
. Ethyl acetate 82.6 
. Water i 9.0 
Ethanol 88.9 12.1 
. Ethyl acetate }1446 mm 77.6 
. Water 10.3 
78 | a. Ethanol 78.5 77.1 48.3 0.867 
b. Ethyl acrylate 99.8 41.6 
. Water 100.0 10.1 
. Ethanol : 71.6 4.2 2.6 33.4 U_ 95.5 U_ 0.774 
. Ethylbutyl ether 86.5 91.2 1.4 jb, 4.5 L 0.941 
. Water : 9.3 6.2 65.2 
. Ethanol : 81.4 61.7 
b. Ethyl chloroacetate 3: 20.8 
. Water E Wiss 
81 | a. Ethanol 67.8 Sa 41.8 U_ 0.941 
b. Ethylene dichloride 11.6 LA 41.167 
. Water 46.6 
82 | a. Ethanol 14.6 U_ 0.747 
b. Ethylisobuty! ether 82.6 Ey 20.90 
. Water 2.8 
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AZEOTROPES (Continued) 
TERNARY SYSTEMS (Continued) 


Percent composition Relative Specific 

BP, BP, volume of gravity 

No. Compounds cG LG In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C or azeotrope 


83 | a. Ethanol 68.8 75.9 U 64.6 U_ 0.686 
b. Heptane onl Lei3s:4 L 0.801 
. Water 15.0 
84 | a. Ethanol 56.0 75.0 U 90.0 U 0.672 
b. Hexane 6.0 L 10.0 Ei 0.833 
. Water ; 19.0 
85 | a. Ethanol 
b. Isobutyl chloride 
. Water 
86 | a. Ethanol 0.874 
. Isopropyl acetate 
. Water 
87 | a. Ethanol 97.1 WU Ons7 
b. Isopropyl ether 29 L 0.967 
c. Water 
88 | a. Ethanol 78.5 62.0 8.6 96.0 U 0.743 
b. Methylbutyl ether 71.0 85.1 4.0 Li 0.95 
c. Water 100.0 6.3 , 4 
89 | a. Ethanol 78.5 Ty 14.0 0.832 
b. Methylethyl ketone 79.6 75.0 
c. Water 100.0 11.0 
. Ethanol 14.7 LSE 30.5 U 95.0 U_ 0.745 
. Propylisopropy! ether 78.3 83.3 0.7 Jb 5.0 Lo 0.925 
. Water 7.0 3.0 68.3 
. Ethanol 74.4 37.0 15.6 54.8 U 46.5 U_ 0.849 
. Toluene 51.0 81.3 24.5 1 SIS) L2 0.855 
. Water 12.0 Shil 20.7 
. Ethanol 74.7 15.0 0.774 
. Triethyl amine : 75.0 
. Water 10.0 
. Ethanol 22.0 20.3 38.7 U 91.0 Ur0san 
. Vinylisobutyl ether 70.0 77.6 3.6 | 9.0 La 0.90 
. Water 8.0 2.1 $7.7 
. Ethanol 57.0 Bilao 20.6 32.0 eee 55) Ux 0322 
. Vinylpropyl ether ! 73.7 77.8 0.2 Ly 45 Ly .0:923 
. Water Sul 1.6 67.8 
. 2-Ethoxyethanol 97.7 11.0 0.5 17.0 U 43.0 U=0:8i 
. Vinyl-2-ethylhexyl ether 38.0 99.4 0.1 ibe Sy /tW) LZ 1.00 
. Water 51.0 0.1 82.9 
. Ethyl acetate 68.3 
. Isopropanol 
. Cyclohexane 
. Ethylbutyl ether 73.4 67.7 73.1 0.5 U 94.0 U 0.762 
. Isopropanol 21.9 225 14.5 Lb 6:0 Leos 


. Water 10.4 4.4 


oo 
wn 
Oo 


is) 
AS 
to 


AZEOTROPES (Continued) 
TERNARY SYSTEMS (Continued) 


BP, BP, volume of gravity 
No. Compounds st E: LC In azeo- | Upper | Lower layers of layers 
trope layer layer at 20°C _| or azeotrope 


98 | a. Ethylene dichloride 84.0 69.7 75.3 0.9 78.1 Us 7.0 U_ 0.968 
b. Isopropanol 82.3 19.0 20.7 18.8 350 Tee Ee 17 
. Water 100.0 Tel 78.4 3.1 


99 | a. Ethyl ether 20.4 
. Methyl formate 


. Pentane 


100 | a. Fluosilicic acid 116.1 
b. Hydrofluoric acid 


. Water 


101 | a. Formic acid 
b. m-Xylene 


. Water 


102 | a. Hexane 45.0 
. Methanol 
. Methyl acetate 


0.73 


103 | a. Isoamyl acetate 93.6 
b. Isoamyl alcohol 


. Water 


104 | a. Isoamyl alcohol 89.8 
b. Isoamyl formate 


. Water 


105 | a. Isoamyl formate 117.6 
. Paraldehyde 
. Tetrachloroethylene 


106 | a. Isobutyl acetate 86.8 
. Isobutyl alcohol 
. Water 


0.870 
0.981 


107 | a. Isopropanol 
. Isopropyl acetate 
. Water 


0.732 
0.990 


108 | a. Isopropanol 
b. Isopropyl ether 


. Water 


0.737 
0.984 


109 | a. Isopropanol 
b. Isopropyl ether >776 mm 


. Water 


110 | a. Isopropanol 0.834 
b. Methylethyl ketone 


. Water 


0.845 
0.930 


111 | a. Isopropanol 
b. Toluene 


. Water 


0.724 
0.990 


112 | a. Isopropyl ether 
b. Propanol 


. Water 


— — 
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AZEOTROPES (Continued) 
TERNARY SYSTEMS (Continued) 


[ceneene 


BP, BP, 
: Compounds eG XO. In azeo- | Upper Lower 
trope layer layer at 20°C 
a. Methanol 64.7 67.9 81.20 
b. Methyl chloroacetate 131.5 13.54 
. Water 100.0 5.26 


. 2-Methoxyethanol : 97.7 4.0 0.2 6.0 U_ 45.0 
. Vinyl-2-ethylhexyl ether ; 39.0 99.7 0.1 re csjsy 
. Water h 57.0 


Azeotrope 


Relative Specific 
volume of gravity 
layers of layers 


or azeotrope 


. 3-Pentanone 
. n-Propyl alcohol 
. Water 


. Propanol 
b. Propyl acetate 
. Water 


a. n-Propanol 
b. Propyl! formate 
. Water 


a. Propanol 
b. Trichloroethylene 
. Water 


. Propanol 
. Propyl ether 
. Water 
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HEAT OF FORMATION OF INORGANIC OXIDES 


The AH, values are given in gan calories per mole. 


for one to calculate the AF and A 


AF, = AH. + 2.303aT log T +b X 10°72 +c X 1057-1! + IT 
AS, = —a — 2.303a log 7’ — 2b X 10°°T +c X 1057-8 — J 


Ref: Bulletin 542, U. S. Bureau of Mines, 1954. 


Coefficients in Free-Energy Equations 


Reaction and temperature range of validity 


~sSen 


Al(e 
Al(l) + 1/2 O2(g) = AlO(g). 


2 Al(c) + 3/2 O2(g) = AlzOs (corun-— 


2 AO 3/2 O2(g) = Al2O; (corun- 


m). 
Am(c) + O2(9) = ae 9(C) AS. aes 


2 Sb(c) + 3/2 Ong) = Sb.0; (cubic) 
2 Bas) + 3/2 O2(g) = Sb20; (ortho- 


mbic 
2 sbi De 5/2 O2(g) = Sb20s (ortho- 
2 Sb (1) + 3/2 O2(g) = Sb203(l)..... 


c) + 3/2 O2(g) = Ac2O3(c)......... 
Ie) + 1/2 O2(g) = Al,O(g).......... 
1(l) + 1/2 O2(g) = AlsO(g).......... 
+ 1/2 O2(g) = AlO(g)............ 


" (298.16°-931.7° K.) 


eee 


2 Sb(g) + 3/2 O2(g) = 1/2 Sb.Oc(g)..... 
2 Sb(c) + 2 O2(g) = Sb2O,u(c)........... 


6 Sb(c) + 13/2 O2(g) = SbeOis(c)....... 
6 Sb(c) + 13/2 O2(g) = SbeOis(c)....... 
2 Sb(c) + 5/2 O2(g) = Sb2O;(c)......... 
2 Sb(l) + 5/2 O2(g) = Sb2O;(c)......... 


2 As(c) + 3/2 O2(g) = As20; (ortho- 


rhombic). 
2 As(c) + 3/2 O2(g) = As2O3 (mono- 
clinic). 


2 As(c) + 3/2 O2(g) = As2O3(l)......... 
2 As(c) + 3/2 O2(g) = 1/2 AssOn(g)..... 


1/2 As.(g) + 3/2 O2(g) = 1/2 AssOc(g) . 


2 As(c) +2 O39) =A gs04(C) at nn.ciny ee 
1/2 Asi(g) + 2 O2(g) = As20,(c)........ 
2 As(c) + 5/2 mak = AgsOc(c).. aon ile 
1/2 As,(g) + 5/2 O2(g) = As20;(c)...... 
Ba(a) + 1/2 O2(g) = BaO(c)........... 
Ba(s) + 1/2 Ontgires Ba (c) eek cisyn ote ne 
Ba(l) + 1/2 O2(g) = BaO(c)............ 


Ba(g) + 1/2 O2(g) = BaO(c)...:....... 


Ba(a) + O2(g) = BaO.(c).............-. 


Ba(8) + O2(g) = BaOz(c).............. 


Ba(l) + O2(g) = BaO2(c)............... 
Be(c) + 1/2 O2(g) = BeO(c)............ 
Be(l) + 1/2 oan = BeO(c) mace ae 
Bi(c) + 1/2 O2.(9) = Ee SAMs 5 RO eR 


2 Bi(l) + 3/2 O2(g) = Bi2O3(c)......... 
2 Bi(l) + 3/2 O2(g) = Bi2Os(l)...... 
2 Bic) + 3/2 O2(g) = B2O(c) .......... 


2 Bic) + 3/2 Oo(g) = B2Os(gl).......... 


Cd(c) + 1/2 Ox(g) = CdO(c)............ 
Cd(l) + 1/2 O2(g) = CdO(c) ............ 
Cd(g) + 1/2 O2(g) dOte) 5....13% 


Ca(a) + 1/2 O2(g) x CRUG) shank 


Ca(6) + 1/2 O2(g) = CaO(c) 

Ca(l) + 1/2 O2(g) = CaO(c)........ 
Ca(g) + Ba Ort) CaCl Es NS 
Ca(a) + O2(g) = CaOz(c).......... 


C(graphite) + 1/2 re CO(g)... 


(298.16°-931.7° K.) 


(931.7°-2,000° K.) 


(298.16°-1,000° K.) 
(298.16°-1,000° K.) 
(298.16°-842° K.) 
(298.16°-903° K.) 


(903°-928° K.) 


. (928°-1,698° K.) 
2 Sb(l) + 3/2 O2(g) = 1/2 SbsOc(g)..... 


(1,698°-1,713° K.) 
(1,713°-2,000° K.) 
(298.16°-903° K.) 
(903°-1,500° K.) 
(298.16°-903° K.) 
(903°-1,500° K.) 
(298.16°-903° K.) 
(903°-1,500° K.) 
(298.16°-542° K.) 


(298.16°-586° K.) 


(542°-730.3° K.) 
(730.3°-883° K.) 


. (883°-2,000° K.) 


(298.16°-883° K.) 
(883°-1,500° K.) 
(298.16°-883° K.) 
(883°—2,000° K.) 
(298.16°-648° K.) 
(648°-977° K.) 
(977°-1,911° K.) 


_(1,911°-2,000° K.) 


(298.16°-648° K.) 


. (648°-977° K.) 


(977°-1,500° K.) 
(298.16°-1,556° K.) 
(1,556°-2,000° K.) 
(298.16°-544° K.) 
(544°-1,600° K.) 
(298.16°-544° K.) 


. (544°-1,090° K.) 


(1,090°-1,600° K.) 


. (298.16°-723° K.) 


(298.16°-723° K.) 
(723°-2,000° K.) 
(298.16°-594° K.) 
(594°-1,038° K.) 
(1,038°-2,000° K.) 
(298.16°-673° K.) 


. (673°-1,124° K.) 


_.(1,124°-1,760° K.) 


(1,760°-2,000° K.) 
(298.16°-500° K.) 
(298.16°-2,000° K.) 


4Ho 2.3034 


The a, b, and J values listed here make it possible 
values by use of the following equations: 


—446,090| —16. 
—31,660| +14. 
—38,670| +10. 
+10,740| +5. 
+8,170| +5. 
—404,080| —15. 


—407,950| —6. 
— 422,090] —16. 
—240,600| —4. 
—169,450} +6. 
—168,060| +6. 
—175,370| +15. 


—173,940| —32. 
—132,760|+10. 


— 234,760 


—208,310) +6. 
—215,610/+15. 
—649,160| +38. 
—691,370| +14. 
—226,060| +37. 
—240,130| +29. 
—154,870| +29. 


—150,760/ +29. 
— 156,260) —43. 


—173,690| +21. 
—192/210| +18. 
—217,080| +12. 
—235,600| +8. 
—134,590| —7. 
—134,140| —3. 
—135,900| —2. 
—176,400| —8. 
—154,830|—11. 
—154,380| —6. 
—156,140| —5. 
—144,220| —-1. 
—144,300] +6. 
—50,450| —4. 
—52,920] —4. 
—139,000|—11. 
—142,270| +2. 
—147,350| —32. 
—304,690| +11. 
—298,670| +26. 
—308,100|—38. 


—25, 400) +2. 


12 
97 


eee 


eee 


eee 


ee 


oe 


oe 


43 935| +123 64 
+3 .935| +102.37 
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HEAT OF FORMATION OF INORGANIC OXIDES (Continued) 


Coefficients in Free-Energy Equations (Continued) 


Reaction and temperature range of validity A4Ho 2.3038a 
C(graphite) + O2(g) = CO2(g).....-..-+: (298.16°-2,000° K.)/ —93,690) +1.63 
2 be hey On} = Ce20s(c)........ .(298.16°-1,048° K.)/ —435,600] —4.60 
2 Ce(l) + 3/2 O2(g) = Ce2O0s(c).......-- (1,048°-1,900° K.) | —440,400| —4.60 
Ce(c) + Os(g) = CeOa(c).)......---5-+- (298.16°-1,048° K.)| —245,490| —6. 42 
Cel) Ong) = CeOs(C) iss. cee eras a (1,048°-2,000° K.) | —247,930,  +.71 
2 Cs(c) + 1/2 O2(g) = Ca2O(c)......... .(298.16°-301.5°K.) | —75,900) ..... 
2 Ca(l) + 1/2 O2(g) = Cs2O0(c).......--- (301.5°-763° K.) —76,900| ..... 
2 Cs(l) + 1/2 O2(g) = Cs:0(1).......--- (763°-963° K.) —75,370| —9.21 
2 Ca(g) + 1/2 O2(g) = Cs2O(l).........- (963°-1,500° K.) —113,790| —23 .03 
2 Cs(c) + O2(g) = Cs202(c)..........--- (298.16°-301.5° K.)| —96,500| —2.30 
2 Ca(l) + O2(g) = Cs2Oo(c)..........--- (301.5°-870° K.) —97,800| —4.61 
2 Ca(l) + Os(g) = Ca202(l),......5....: (870°-963° K.) —96,060] —18. 42 
2'Gatg) + 02(g) ='CasO2(I)it oss oes (963°-1,500° K.) —134,000| —31.08 
2 Cs(c) + 3/2 O2(g) = Cs203(c)......... (298.16°-301.5° K.)| —112,690}—11.51 
2 Cs(l) + 3/2 O2(g) = Cs203(c)......... (301.5°-775° K.) —113,840] —12.66 
2 Ca(l) + 3/2 O2(g) = Cs20s(l)......... (775°-963° K.) —110,740| —26.48 
2 Cs(g) + 3/2 O2(g) = Cs20a(l)......... (963°-1,500° K.) —148,680| —39.14 
Os(e) H+ O8lg) "= iCaOdle). 2: .02.. (298.16°-301.5° K.)| —63,590}—11.51 
Calli Os(g\ = CaQule) Adee oe viene (301.5°-705° K.) —64,240| — 12.66 
Cs(l) + Oo(g) = CaOe(l). 02.52 Ree. (705°-963° K.) —61,770| —18.42 
Calg) ++ Os(g) =1C80s(l) di ee kes ac (963°-1,500° K.) —80,500| —24.18 
Clo(g) + 1/2 O2(g) = CliO(g)........... (298.16°-2,000° K.)} +17,770} —.71 
1/2 Cle(g) + 1/2 O2(g) = ClO(g)........ (298.16°-1,000° K.)} +33,000) ..... 
1/2 Cla(g) + O2(g) = ClO2(g)........... (298.16°-2,000° K.)} +24,150} —.76 
1/2 Cla(g) + 3/2 O2(g) = ClOs(g)....... (298.16°-500° K.) +37,740| +5.76 
Cli(g) + 7/2 O2(g) = ClO7(g).........-- (298.16°-500° K.) +65,040) +12.66 
2 Cr(c) + 3/2 O2(g) = CrzO3(8)...-....- (298.16°-1,823° K.)| —274,670|—14.07 
2 Cr(l) + 3/2 O2(g) = Crz03(8)......... (1,823°-2,000° K.) | —278,030| +2.33 
Cr(c)!-+ Oa(g) = CrOa(e)i 3s... ee ee (298.16°-1,000° K.)| —142,500) ..... 
Cr(c) + 3/2 O2(g) = CrOs(c)............ (298.16°-471° K.) — 141,590) —13.82 
Cr(c) + 3/2 O2(g) = CrOs(l)..........-. (471°-600° K.) —141,580| —32.24 
Co(a, 8) + 1/2 O2(g) = CoO(c)......... (298.16°-1,400° K.)} —56,910| +.69 
Co(y) + 1/2 O2(g) = CoO(c)...... «....(1,400°-1,763° K.) —58,160| —1.15 
Co(l) + 1/2 O2(g) = CoO(c)............ (1,763°-2,000° K.) — 65,680} —6.22 
3 Co(a, B, y) + 2 O2(g) = CosOi(c)...... (298.16°-1,500° K.)| —207,300] —2.30 
2 Cu(c) + 1/2 O2(g) = CusO(c)......... (298.16°-1,357° K.)| —40,550} —1.15 
2 Cu(l) + 1/2 O2(g) = CuzO(c)......... (1,357°-1,502° K.) — 43,880} +8.47 
2 Cu(l) + 1/2 O2(g) = Cu2O(l).......... (1,502°-2,000° K.) —37,710| —12.48 
Cu(c) + 1/2 O2(g) = CuO(c)............ (298.16°-1,357° K.)| —37,740| —.64 
Cu(l) + 1/2 O2(g) = CuO(c)............ (1,357°-1,720° K.) —39,410| +4.17 
Cu(l) + 1/2 Oo(g) = CuO(l)............ (1,720°-2,000° K.) — 41,060) —11.35 
F.(g) + 1/2 O2o(g) = F20(g).........-.- (298.16°-2,000° K.) +5,070| —.41 
2 Ga(c) + 1/2 O2(g) = Ga2O(c)......... (298.16°-302.7° K.)} —81,110}/+10.32 
2 Ga(l) + 1/2 O2(g) = GazO(c)......... (302.7°-1,000° K.) —83,360) +13. 49 
2 Ga(c) + 3/2 O2(g) = Ga2Os(c)........ (298.16°-302.7° K.)| —256,240|+14.64 
2 Ga(l) + 3/2 O2(g) = GazOs(c)......... (302.7°-2,000° K.) | —258,490)4-17.82 
Ge(c) + 1/2 O2(g) = GeO(c)............ (298.16°-1,200° K.)} —60,900) +1.27 
Ge(c) + 1/2 O2(g) = GeO(g)............ (298.16°-1,200° K.)| —21,870) +6.72 
Ge(c) + O2(g) = GeOo(gl).............. (298.16°-1,200° K.)| —127,830} +4.28 
2 Au(c) + 3/2 O2(g) = Au2O;(c)......... (298.16°-500° K.) —2,160| — 10.36 
Hf(c) + O2(g) = HfOc(monocl.)......... (298.16°-2,000° K.)| —268,380| —9.74 
H2(g) + 1/2 O2(g) = H2O()............ (298.16°-373.16° K.)| —70,600; — 18.26 
H.(g) + 1/2 O2(g) ="Hi0(9). 6 ee. (298.16°-2,000° K.)| —56,930) +6.75 
D.(g) + 1/2 O2(g) = D2O(l)............ (298.16°-374.5° K.)| —72,760| —18.10 
D.(g) + 1/2 Ox(g) = D2O(g)............ (298.16°-2,000° K.)} --58,970| +5.50 
1/2 H2(g) + 1/2 Oo(g) = OH)......... (298.16°-2,000° K.)| +10,350) +.90 
Hag) On(G) = HeOutl) (00. ec oe eee (298.16°-425° K.) —47,140| —13.52 
H.2(g) + O2(9) = H202(g).............-% (298.16°-1,500° K.)} —32,570| +4.77 
2 In(c) + 3/2 Ox(g) = InzO3(c).......... (298.16°-429.6° K.)| —220,410| +5.43 
2 In(l) + 3/2 O2(g) = In2Os(c).......... (429.6°-2,000° K.) | —220,970,+13.22 
I2(c) + 5/2 Os(g) = I1:0s(c)............ (298.16°-386.8° K.)| _ —42,040, +2.30 
(1) + 5/2 Oo(g) = 1205(c)............. (386.8°-456° K.) —43,490.+16.12 
I2(g) + 5/2 O2(g) = I20s(c).............(456°-500° K.) —58,020| —6.91 
Er(c) + Os(g)t=|IrOe(c). Ubi. eke: (298.16°-1,300° K.)| —39,480} +8.17 
0.947 Fe(a) + 1/2 O2(g) = Feo.9470(c). . . (298.16°-1,033° K.)| —65,320) —11.26 
0.947 Fe(B) + 1/2 Oo(g) = Feo.9470(c). . . (1,033°-1,179° K.) — 62,380; +4.08 
0.947 Fe(y) + 1/2 O2(g) = Feo.947O0(c).. . (1,179°-1,650° K.) — 66,750) —8.04 
0.947 Fe(y) + 1/2 O2(g) = Feo.ss7O(l). . . (1,650°-1,674° K.) — 64,200 —18.72 
0.947 Fe(8) + 1/2 O2(g) = Feo.ou7O()....(1,674°—1,803° K.) —59,650| —6.84 


Lhd +51 


mer 


sae 


I 
23 | —5.64 
.. | +92.84 
E07 42 
20 | +67.79 
20 | +51.73 
.. | $36.60 
.. | +39.92 
1. | +64.47 
». [4145.60 
-. | +62.30 
.. | £72.34 
». |+110.94 
-. [4188.11 
-. |+110.10 
.. [4116.77 
.. |+152.70 
_. [4229.87 
.. | +72.29 
.. | £77.30 
.. | +90.20 
-. |+126.83 
49 | +16.81 
We oa 94 
665} +19.08 
<t Qe a 
-. | +78.01 
69 |+105.65 
57 | +58.29 
.. | +42.00 
-. |4+103 90 
». [4153.14 
.. | +16.03 
.. | 422.71 
es 
.. | +90.56 
10 | +21.92 
10 VE 3\49 
10 | +54.44 
10 | +24.87 
10 | +12.05 
10 | +59.09 
535| +16.04 
10 | —3.66 
10: | —4.08 
30 | +32.23 
30 | +31.79 
10 | +17.19 
10 | —41.25 
20 | +30.54 
.. | +95.14 
54 | +78.16 
04 | +91.67 
08 | —8.74 
.. | +93.59 
085] —3.74 
26| —6.69 
.. | +99.39 
97 | +13.84 
30 | +59.49 
30 | +41.36 
NE (4-71 
.. | +81.70 
». [4174.79 
20 | +20.33 
44 | +48.60 
235} +3.00 
10 | +42.28 
-10.|. +73.45 
10 | +34.81 
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HEAT OF FORMATION OF INORGANIC OXIDES (Continued) 
Coefficients in Free-Energy Equations (Continued) 


Reaction and temperature range of validity 


3 Fe(a) + 2 O2(9) 


3 Fe(a) + 2 O2(g) = Fe3O\(6) esc ornr 


3 Fe(8) + 2 O2(g) 


3 Fe(5) + 2 Oo(g) = FezO,(8).......... 


3 Fe(l) + 2 O2(g) = FesO,(8).......... (1,803°-1,874° K.) 
3 Fe(l) + 2 O2(g) = FesO,(l)........... (1,874°-2,000° K.) 
2 Fe(a) + 3/2 O2(g) = Fe2Os (hematite) . . (298.16°-950° K.) 
2 Fe(a) + 3/2 O2(g) = Fe20;(8)........ (950°-1,033° K.) 

2 Fe(B) + 3/2 Oo(g) = Fe203(B)........ (1,033°-1,050° K.) 
2 Fe(8) + 3/2 O2(g) = Fe2O3(y)........ (1,050°-1,179° K.) 
2 Fe(y) + 3/2 Oo(g) = Fe2O3(y)........ (1,179°-1,674° K.) 
2 Fe(5) + 3/2 Ox(g) = FesOs(y)........ (1,674°-1,800° K.) 
2 La(c) + 3/2 O2(g) = LaOa(c)........ (298.16°-1,153° K.) 
2 La(l) + 3/2 O2(g). = LasOs(c)........ (1,153°-2,000° K.) 
Pb(c) + 1/2 O2(g) = PbO (red)........ (298.16°-600.5° K.) 
Pb(l) + 1/2 O2(g) = PbO (red)........ (600.5°-762° K.) 
Pb(c) + 1/2 O2(g) = PbO (yellow)...... (298.16°-600.5° K.) 
Pb(l) + 1/2 O2(g) = PbO (yellow)...... (600.5°-1,159° K.) 
PbO)i4-0/2.03(9) = PbOU a. on usin! (1,159°-1,745° K.) 
Pb(c) + 1/2 O2(g) = PbO(g)........... (298.16°-600.5° K.) 
Pb(l) + 1/2 O2(g) = PbO(g)........... (600.5°-2,000° K.) 
3 Pb(c) + 2 O2(g) = PhsO,(c).......... (298.16°-600.5° K.) 
a Pb) 42:2) Os(g) = Pbs0i (Cc)... 2 ata! (600.5°-1,000° K.) 
Pb(c) + On(g oe ite races heoend (298.16°-600.5° K.) 


2 Li(c) + 1/2 O2(g) = LizO(c).......... 
Pyrat /2 Ong) = LigOG) ta. soe 
2 Into) 'Os(G)) =Li203(6) iso 8 cans sane 
2 Li(l) + O2(g) = LizOa(c)............. 
Mg(c) + 1/2 O2(g) = MgO (periclase) . . 
Mg(l) + 1/2 O2(g) = MgO (periclase). . 
Mg(g) + 1/2 O2(g) = MgO (periclase).. 
Mg(c) + Oo(g) = MgOn(c)............. 
Mn(a) + 1/2 Oa(g) = MnO(c)......... 
Mn(s) + 1/2 O2(g) = MnO(c)......... 
Mn(y) + 1/2 O2(9) = MnO(c)......... 
Mn(8) + 1/2 O2(g) = MnO(c)......... 
Mn(l) + 1/2 O2(g) = MnO(e).......... 
3 Mn(a) + 2 O2(g) = Mn;0,(a) igre @ 6 
3 Mn(8) + 2 O2(g) = Mn;sO,(a@)........ 
3 Mn(y) + 2 O2(g) = Mn;O,(a)....... 

3 Mn(5) + 2 O2(g) = MnsQO,(a)....... 

3 Mn(é) + 2 Os(g) = Mn;0,(8)........ 
3 Mn(l) + 2 O2(g) = Mn;0,4(8)....... 

2 Mn(a) + 3/2 O2(g) = Mn.20;3(c)...... 
2 Mn(g) + 3/2 O2o(g) = Mn20O3(c)...... 
2 Mn(y) + 3/2 O2(g) = Mn:203;(c)...... 
2 Mn(6) + 3/2 O2(g) = Mn2O3(c)...... 
2 Mn(l) + 3/2 O2(g) = Mn203(c)...... 

Mn(a) + O2(g) = MnO2(c)............ 
2 Hg(!) + 1/2 Oo(9) = Hg20(c)....... 

2 Hg(g) + 1/2 O2(g) = Hg20(c)........ 
Hg(l) + 1/2 O2(g) = HgO (red)....... 


M 
Mo(c) + 3/2 O2(g) = 


Mo(c) + 3/2 O2(g) = MoOs(l)......... 


2 Nd(c) + 3/2 O2(g) = 
Nd:O;3 (hexagonal). 

2 Nd(l) + 3/2 O2(g) = 
Nd.2O3; (heragonal). 


Np(c) + O2(9) = NpO2(c)..........--- 
Np(l) + 02(9) = NpO2(c)......--+-+++ 
Ni(a) + 1/2 O2(g) = NiO(c)........... 


Ni(8) + 1/2 O2(g) = NiO(c) 
Ni(l) + 1/2 O2(g) = NiO(c) 


2 Nb(c) + 2 O2(g) = Nb2O,(c).....---- 


ee ee ed 


are fle) sus) apes ye @ 


(452°-1,600° K.) 
(298.16°-452° K.) 
(452°-500° K,) 


(1,000°-1,374° K.) 
(1/374°-1,410° K.) 
(1/410°-1,445° K.) 


(1,068°-1,500° K.) 
(298.16°-1,113° K.) 


(1,113°-1,500° K.) 
(298.16°-913° K.) 
(913°-1,500° K.) 

(298.16°-633° K.) 


,000° K.) 
(298.16°-2,000° K.) 
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— 141,380 
— 151,880 


—332,400 
—330,310 
—324,050 
—322,800 
—328,870 
—340,730 
—230,610 
—229,210 
—225,030 
—224,200 
— 232,110 
— 126,400 

— 22,400 

—53,800 

—21,760 

—36,920 
— 132,910 
— 182,650 
—179,770 
— 435,150 


— 437,090 


— 246,450 
—249,010 
—57,640 
—57,460 
—58,830 
—382,050 


2.3034 b c I 
—7.48| +.25 | —.10 | +39.12 
+5.87|—12.45 | +.245) +73.11 
—54.27)/+11.65 | +.245) +233 .52 
—5.71) +1.00 | —.40 | +89.19 
—44.05} +5.50 | —.40 |4213.52 
—6.40/ +1.00 | —.40 | +91.05 
—8.74; +1.00 | —.40 |+104.84 
— 26.89} +1.00 | —.40 |+155.46 
—13.84; —1.45-|+1.905) +108. 26 
—42.64, +7.85 | +.13 |+188.48 
—10.27) +.75 | —.30 | +92.26 
= 30 eels OOM, 1-09.90 
—25.95} +2.87 | —.30 |+142.85 
= 50) —.13 | = -30 fF +612 21 
—13.31} +.80 |+1.34 |+112.36 
—4.88) —.80 |+1.3 +91.17 
—2.76) —.80] —.10} +32.49 
—.51) —1.75 | —.10 | +28.44 
+.81) —2.00 | —.10 | 422.13 
+3.06) —2.95 | —.10} +18.08 
—12.944 +.25 | —.10 | +64.22 
+1.91) +1.08 | +.295) —23.21 
+4.17) +.13 | +.295| —27.29 
+8.82) —8.20 | —.40 | +72.78 
+15.59}—11.05 | —.40 | +60.57 
+.64 —2.45 | —.20 | +45.58 
+2.90} —3.40 | —.20 | +41.50 
—3.06} +5.77 | —.10 |} +34.19 
+16.97) —2.63 | —.10 | —17.05 
138] Fi iye ee lua dete +64. 83 
= OO] ele raed It alceas +57 .88 
—1.06) +.13 | +.25 | +29.16 
+1.84, —.62] +.64} +23.07 
—3.(5| —.62 | +.64 | +65.69 
—9.12) +.13 ) +.25 | +70.84 
—4.21) +.97 | +.155) +29.66 
+1584) = 390) 34 | 412595 
+7.30) —.72) +.34 —6§.05 
+8). 68) 0 SoZ |e oa) —10.70 
+7.99| ~=.72| +.34 —5.90 
—7.41) +.66 | +.145)+106.62 
+10.75| —3.42 | +.70 | +54.07 
+27.12) —4.41 | +.70 — .50 
+31.27; —4.41 | +.70 | —14.46 
—4.56) +1.00 | —.40 | +95.20 
—6,63) +1.00 | —.40 |+109.60 
—5.96| —.06 | +.945) +80.74 
+6.15) —2.78 |+1.315) +45.70 
+17.06) —3.44 |+1.315, +9.33 
+19.82) —3.44 |+1.315} +0.05 
+18.44, —3 44 |+1.315) +9.65 
—8.61}) +.97 |}+1.555) +70.14 
—=—4 Oller lee seas +43 .29 
—16.12 bel he c +125 .36 
+.85| —2.47 | —.10 | +24.81 
—2.92| —2.47 | —.10 | +59.42 
— S550 ae. eens ere a oF +47. 42 
—8.86} —1.55 |+1.54 | +90.07 
—36.34| +1.40 | —.30 |+167.61 
—16.19) +3.21 |+1.78 |+125.68 
+4.03) —2.13 |+1.78 | +71.77 
SUE LE crcteis atl cnwioc +52. 44 
=A Olle 3: real pace st +58. 68 
—4.61) +2.16 | —.10} +34.41 
—.144 — 46) —.10 | +23.27 
+7.23) —1.36 | —.10 +1.76 
oak PAYA Waseca | Paget +116. 23 


HEAT OF FORMATION OF INORGANIC OXIDES (Continued) 
Coefficients in Free-Energy Equations (Continued) 


Reaction and temperature range of validity 


SSE EE EE ee 


2 Nb(c) + 5/2 O2(g) = Nb20s(c).. . .(298.16°-1,785° K.) 
2 Nb(c) + 5/2 O2(g) = Nb2Os(l)......-- (1 785°-2,000 K) 
N.(g) + 1/2 O2(9) = (pe ee 298.16°-2,000° K.) 
1/2 N2(g) + 1/2 O2(g) = NOG)......... (298.16°--2,000° K.) 
N2(g) + 3/2 O2(g) = N203(g)......----- 298.16°-500° K.) 
1/2 N2(g) + O2(g) = NO2(g)........+5-- 298.16°-2,000° K.) 
Na(g) + 2 Os(g) = N2Ou(g).....2-- 0 eee (298.16°-1,000° K.) 
N2(g) + 5/2 O2(g) = N2Os(c).......-+-- (298.16°-305° K.) 
N2(g) + 5/2 O2(g) = N2O0s(g).-....----- (298.16°-500 K.) 
Os(c) + 2 O2(g) = OsO, (yellow)........ (298.16°-329° K.) 
Os(c) + 2 O2(g) = OsO, (white)......... (298.16°-315° K.) 
Oa(e). +- 2 Oa(g) = OsQall). ra. wen 'sie 5 tee (315°-403° K.) 
Os(c) + 2 O2(g) = OsOu(g) 5; - 2. sw orc (298.16°-1,000° K.) 
379.04(g): e039) paca ued Oe cree: F 298.16°-2,000° K. 
P (white) + 1/2 O2(9) = ae) ae (298.16°-317.4° K.) 


P(l) + 1/2 O2(g) = PO(g)...........--- 
1/4 Pa(g) + 1/2 %e) = BOG) 
4 P (white) + 5 O2(g) = 
P4010 (hexagonal). 
4-P(l)) ==) 5 Os(g) = PaOio (hex. eee iets os 
P,(g) + 5 O2(g) = P,Oi10 (hez.) PO HCEO ye wk 
P,(g) + 5 O2(g) = PsOr0(g) 
Pu(c) + Oo(g) = PuOz(c) 


(317.4°-553° K.) 
(553°-1,500° K.) 
(298. 16°-317.4° K.) 


(317.4°-553° K.) 
(553°-631° K.) 
(631°-1,500° K.) 
(298.16°-1,500° K.) 
(298.16°-900° K.) 
(298.16°-336.4° K.) 
(336.4°-1,049° K.) 
‘" (1,049°-1,5002 K.) 


( 
2 K(l) + 1/2 O2(9) = 
2 K(g) + 1/2 ot be = K,0(c).. 


2 K(c) + O2(g) = K:O3(c).....- senses (298.16°-336.4° K.) 
ZK) +) Ostg) = RsOs(C) tee 405+ saat (336.4°-763° K.) 
KUL), 4) Os(g) 2) KOa(b)icre ope ole dee & oe (763°-1,049° K.) 

2 K(g) + Os(g) = K203(l)....-...- 2+ 00 (1,049°-1,500° K.) 
2 K(c) + 3/2 O2(g) = K:03(c).......... (298.16°-336.4° K.) 
2 K(l) + 3/2 O2(g) = K2O,(c)........... (336.4°-703° K.) 

2 K(l) + 3/2 Oa(g) = K2O,()........... (703°-1,000° K.) 
(eas Oath) ae On (6) secccte es acta os (298.16°-336.4° K.) 
K(l) + O2(g) = KO2(c)... .. .(336.4°-653° K.) 
K(l) + O2(g) = KO,(l).... . (653°-1,000° K.) 
K(c) + 3/2 O2(g) = ett ee ee (298.16°-336.4° K.) 
K(l) + 3/2 Onl) = KO;(c). . (336.4°-500° K 


2 Pr(c) + 3/2 Ox(g) = Pr2Oa(c, C-type). . 
2 Pr(l) + 3/2 Oo(g) = PreOs(c, C-type) . 
6 Pr(c) + 11/2 Os(g) = PreQii(c)........ 
6 Pr(l) + 11/2 Oo(g) = PreOis(c)....... 
Pr(c) + O2(g) = PrO2( (c) 


mG; 205°-2, 600° K ) 
(298. 16°- 1, 205° K.) 
: (1,205°-1,500° 128), 
(298.16°-1,200° K.) 


Ra(c) + 1/2 es me RaQ(c). eke (298.16°-1,000° K,) 
Re(c) + 3/2 O2(g) = ReOs(c)........... (298.16°-433° K.) 
Re(c) + 3/2 O2(g) = ReO,(l)........... (433°-1,000° K. 
2Re(c) + 7/2 Org) = ReOx(c)......... 298.16°-569° K.) 
2 Re(c) + 7/2 O7(g) = Re20;() (569°-635.5° K.) 

2 Re(c) + 7/2 O2(g) = RezO7(g)......... (635.5°-1,500° K.) 
2 Re(c) + 4 Ox(g) = ResOs(c)........... (298.16°~420° K.) 
2 Re(c) + 4 O2(g) = Re2Os(l)........... (420°-600° K 

2 Rh(c) + 1/2 O2(g) = Rh2O(c) (298.16°-2,000° K.) 
Rh(c) + 1/2 O2(9) = RhO(c)........... (298.16°-1,500° K.) 
2 Rh(c) + 3/2 Ox(g) = Rh2O;(c)........ (298.16°~1,500° K.) 
2 Rb(c) + 1/2 O2(g) = Rb2O(c) (298.16°-312.2° K.) 
2 Rb(l) + 1/2 O2(g) = RbsO(c)......... 312-2750" Ke) 

2 Rb(l) + 1/2 Ox(9) = RbsO(l)......... 750°-952° K.. 

2 Rb(g) + 1/2 Ox(g) = Rb2O(l)......... (952°-1,500° K.) 

2 Rb(c) + O2(g) = Rb202(c)... (298.16°~312.2° K.) 
2 Rb(l) + O2(g) = Rb202(c)............ (312.2°-840° K.) 

2 Rb(l) + Ox(g) = RbsOo(l)............ (840°-952° K.) 

2 Rb(g) + O2(g) = Rb20.(l)............ (952°-1,500 K.) 

2 Rb(c) + 3/2 O2(g) = RbsO3(c)........ (298.16°-312.2° K.) 
2 Rb(l) + 3/2 O2(g) = Rb20;(c)........ (312.2°-760° K.) 

2 Rb(l) + 3/2 O2(g) = Rb20;(1)......... 760°-952° K.) 

2 Rb(g) + 3/2 O2(g) = Rb2O3(l)........ (952°-1,500° K.) 
Rb(c) + O2(9) = RbOw(c)...........04, (298.16°-312.2° K.) 
Rb(l) + O2(g) = RbOa(c)...........000 (312.2°-685° K.) 


AHo 2.3034 b c I 
—458,640/—16.14] —.56 |4+1.94 |+157. 
— 463,630| 66.04} +2.21 | —.50 |+317. 
+18,650| —1.57| »—.27 | +.92 | 2a, 
491.590) =. 281'/4' 45 |! ngs tae 
S17 SODNt << SBI t tas Cee +54, 

+7.730| +.53| —.265| +.605| +13. 

+1'370| +2.14| —3.24 |4+1.38 | +68. 

416: 200\0 <8) Settee 2s) Cares +131. 

VENI et Se. fae +86. 
92/2601 14, 071" ae... oc ey ee +32. 
=90,560/ +1497"... | ose aa 427, 
88,970)" 9. 67| "a0. usd | eee +35, 
—81,200| +8.17| —2.86 |+1.94 | +20. 
+33,980| +2.03} —.48| +.36| +11. 

--9'370)' +258) tee. See —25. 

5.9390)! 3.46) ety see aon 
12.640) "4-2-30) nce a) ae = ie 
—711,520|+95.67|—51.50 |—1.00 | —28. 
—711,800| +97 .98} 51.50 |—1.00 | —33 
—725,560| +87 .45|—51.07 |—2.405| +2 
—722,330| —43.45| +2.93 |—2.405| +348 
'246,450| 3.45) c 14. . hee +52 
761,510)" 9.211) eee +72 
= 86.400)". sku) 0 ens eee] Se +33 
27,3801 17151" oa ee +33 
188 000/167 1210: +4 eat +129 
118,800) S0|) a er +59 
119,780) —4/61|;-- <0 Pee +69 
118 250|—18 4210 en | ee +107 
= 161,870|~31.08\,. cy. elke +187 
—126,640\— 12) 66) oe... ten ee ee L141 
127-790! = 12°66): 4. eee +115 
== 125,330\=97" O3i 2. ee eee eee +154 
—68,940|—10/36| cy. aoe +66 
= 69,510/— 10.36)... .. 1) | eae +68 
— 87,880) 18149) 008 a +88 
+= 83;340/ ~10 36 eet +85 
283.010|—10 36); 45. ee +87 
= 440,600) 4,60 fe): ences +78 
446,100)" 42.00" a. eee +82 

21,374,000)" | eee oe +241 
1,300,500!) :. yoyo se are eee +254 
—230,990| —6.42| +2.34 | —.20| +61 
~'130,0001 4/1. ee +23 
140.000) 16121 ee +110 
=1.46,750/ — 31-320. ete. hee +145 
1.301 47034) 84|00 S, Ce aes +250 
2995 '810/--73 050.2. ele eee +348 
2.956,480) -“F3)a5h iw, Sree +70 
—313,870|—41.45) | 0... |). cos eee 
"318 470|--87.50) 22 ol ee +425 
= 93740) —8.06l suis ee +35 

292 650) = [37a oh ee +40. 
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2979, 950p er: bi teeaeee tele Aaa +35 
= 78 830/210. 86000, tte +63 
~ 120,290) —23' OB) 0P ais ae +145 
102,000) —2230] .< 702 aa +57 
103,360] —4261] ....: 1} +67 
1101,680|—18.42| .....0 nae +105 
—143'130'—81. 08)... o.aeet tee +187 
21181 00h=119 811 he el eee +104 
119,400) 12) 66K, ote ve] +111 
£116,740| 27; 63) 24, oo eee +151 
21577201 =280: 14, i ee +228 
£52:330| —10; 36h wo eee +66 
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HEAT OF FORMATION OF INORGANIC OXIDES (Continued) 
Coefficients in Free-Energy Equations (Continued) 


—_————— 


Reaction and temperature range of validity 


Rb(l) + O2(g) = RbOs(l).....07......-- (685°-952° K.) 
Rb(g)-+- Osigja= RDO aD) eee (952°-1,500° K.) 
u(a, B, y) + O2(g) = RuO2(c)......... (298.16°-1,500° K.) 
2Sm(c) + 3/2 O2(g) = Sm20;(c)........ (298.16°-1,623° K.) 
2 Sm(l) + 3/2 O2(g) = Sm203(c)........ (1,623°-2,000° K.) 
2 Sc(c) + 3/2 O2(g) = Sc2Oa(c)......... (298.16°-1,673° K.) 
2 Sc(l) + 3/2 Ox(g) = Sce2Oa(c).......... (1,673°-2,000° K.) 
Se(c) + 1/2 O2(g) = SeO(g)............ (298.16°-490° K.) 
Se(l) + 1/2 O2(9) = SeO(g)............. (490°-1,027° K.) 
1/2 Se2(g) + 1/2 O2(g) = S60 (9) . oe (1,027°-2,000° K.) 
Se(c) + O2(g) = SeOo(c)..............0. (298.16°-490° K.) 
Se(l) + O2(g) = SeO2(c)............000. (490°-595° K.) 
Se(l).+ Os(g) = SeOs(g). 5... oe ee (595°-1,027° K.) 
1/2 Se2(g) + O2(g) = SeO2(g)........... (1,027°-2,000° K.) 
Si(c) + 1/2 O2(g) = SiO(g)............. (298.16°-1,683° K.) 
Si(l) + 1/2 Os(g) = SiO(g)............. (1,683°-2,000° K.) 
Si(c) + Oo(g) = SiO2(a-quartz).......... (298. 16°-848° K. ) 
Si(c) + O2(g) = SiOe(B-quartz).......... (848°-1,683° K.) 
Si(l) + O2(g) = SiO2(6-quartz).......... (1,683°-1,883° K.) 
Si() + Os(g) = SiQs(l).... Joe. cus osm on (1;883°-2,000° K.) 
Si(c) + O2(g) = SiOe(a-crist.)........... (298.16°-523° K.) 
Si(c) + O29) = OH mer occ ean cuss: (523°-1,683° K.) 
Si(l) + O2(g) = SiO2(B-crist.)........... ae 683°-2, 000° K.) 
Si(c) + O2(g) = SiOe(a-trid.)........ ~.. .(298.16°-390° K.) 
Si(c) + Oo(g) = SiO2(B-trid.)............ (390°-1,683° K.) 
Si(l) + O2(g) = BOs Aad) ae Re aks (1,683°-1,953° K.) 
2 Ag(c) + 1/2 O2(g) = AgeO(c)......... (298.16°-1,000° K.) 
2 Ag(c) + O2(g) = AgzO2(c)............ (298.16°-500° K.) 
2 Na(c) + 1/2 O2(g) = Na2O(c)......... (298.16°-371° K.) 
2 Na(l) + 1/2 O2(g) = Na2O(c)......... (371°-1,187° K.) 
2 Na(g) + 1/2 O2(g) = NasO(c)......... (1,187°=1,190° K.) 
"3 Na(g) + 1/2 O2(g) = Na2O(l)......... (1,190°-2,000° K.) 
2 Na(c) + O2(g) = Na2O2(c)............ (298.16°-371° K.) 
2 Na(l) + O2(g) = NazO2(c)............ 371°-733°.K. 
2 Na(l) + Oo(g) = NazO2(l)............ (733°-1,187° K. 
2 Na(g) + O2(g) = NazO2(l)............ (1,187°-1,500° K.) 
Na(c) + O2(g) = NaOn(c).........2..5- (298.16°-371° K.) 
Na(l) + Oo(g) = NaOo(c)..........000- (371°-1,000° K.) 
Sr(c) + 1/2 O2(g) = SrO(c)............- (298.16°-1,043° K.) 
Sr(l) + 1/2 Os(g) = SrO(c).-.......... (1,043°-1,657° K.) 
Sr(g) a ie O2(g) = SrO(c).. _... . .(1,657°-2,000° K.) 
Spe) + Ong) = SrOs(c) «0c, 3. anes ote ns (298.16°-1,000° K.) 
S(rh) + 1/2 O2(g) = SO(g)..........--- (298.16°-368.6° K.) 
S(mon) + 1/2 O2(g) = SO(g)........... (368.6°-392° K.) 
S(D,u) + 1/2 O2(g) = SO(g pH Ah ee (392°-718° K. 
1/2 S2(g) + 1/2 O2(g) = SO(g).......... (298.16°-2,000° K.) 
S(rh) -+- Ox(g) = SO (9) .- 2 15. e canes (298.16°-368.6° K.) 
S(mon) + O2(g) = SO2(g)..........-.-- (368.6°-392° K.) 
Sith 0). +--O0(g) = SO2(g). coe sce cece (392°-718° K.) 
1/2 S2(g) + O2(g) = SO2(g)...........-- (298.16°-2,000° K.) 
S(rh) + 3/2 Ox(g) = SOs(c—I)......... (298.16°-335.4° K.) 
S(rh) + 3/2 Ox(g) = SOs(c—IJ)........ (298.16°-305.7° K.) 
S(rh) + 3/2 O2(g) = SOa(I)...........-. (298.16°-335.4° K.) 
S(rh) + 3/2 O3(g) = SO:(g)............ (298.16°-368.6° K.) 
S(mon) + 3/2 O2(g) = SOs(g).... (368.6°-392° K.) 
S(\,u) + 3/2 Oo(g) = SOs(g)........... (392°-718° K. 
1/2 S2(g) + 3/2 O2(g) = SOs(g)....... . . (298.16°-1,500° K.) 
2 Ta(c) + 5/2 O2(g) = Ta20s(c)......... (298.16°-2,000° K.) 
Tc(e) + Os(g) = TcO2(c)............0.% (298.16°-500° K.) 
Te(e) + 3/2 Os(g) = TcOs(c)..........- (298.16°-500° K.) 
2 Te(c) + 7/2 O2(g) = Te2Or(c)......... (298.16°-392.7° K.) 
2 Te(c) + 7/2 Ox(g) = Te207(l)......... (392.7°-500° K.) 
Te(c) + 1/2 O2(g) = TeO(g)............ (298.16°-723° K.) 
eth ei f/2 Osa) xe TO). ce. nine rye = (723°-1,360° K.) 
1/2 Tes(g) + 1/2 Oo(g) = TeO(g)....... (1,360°-2,000° K.) 
Te(c) + Oa(g) = TeOx(c).........-.--5- (298.16°-723° K.) 
Tet) + 'Os(g) = TeOs(c)...... er eten (723°-1,006° K.) 
Tel) + O:(g) ='TeOs(1).. 00.0.6... 08s. (1,006°-1,300° K.) 
STAI Os DO) rrr ree (298.16°-505.5° K.) 


—210,070 
— 209,920 
—219,000 
— 2281590 
— 207,330 
— 209,820 
—218,900 
—207;030 
—209,350 
—218,430 
—7,740 

— 6,620 
—99,820 
—100,150 
— 156,200 
— 150,250 
— 122,500 
—124'320 
129220 
—174,800 
— 63,040 
— 64,220 
—142'410 
— 143,370 
—181,180 
— 155,510 
+19,250 
+19,200 
+20,320 
+3,890 
~—70,980 
—71,020 
—69,900 
—86,330 
—111,370 
— 108,680 


—82,090 
—44,110 


b 


+10. 


eee ee 


eee eee 


PP Ca aciacy 


e I 
Mee. +87 
em +126 
eee +62 
Pec +78 
See +82. 
—0.30 | +52 
—.30] +21 
+.30 | —14 
+.30 | —44 
+219 - 
— .20 +6. 
are: —25. 
otobtae —10. 
tne +27. 
— .295) —33 
+.25 | —40 
+.605) +34 
— .745) +53 
—.20 | +46 
ticks Bre +103 
—.745) —-—9 
— .745) +53 
—.20 | +46 
— .745) —1 
— .745) +47 
—.20} +41 
sgh Bat +27 
bag Are +52 
—.10 | +50 
—.10 | +22 
mee +145 
sprsiors +147 
ainsi +57 
reales +71 
paatac es +112 
ra ee +187 
a Ne +56 
sts +69 
+ .675| +44 
+ .675} +32 
+ .675} +74 
+ .675| +75 
+ .225) —18 
+ .225) —18 
+ .225| —50 
Aor —1. 
+. 51 —5. 
+.51 —5 
+.51 |) —37 
+.31 | +10 
Sere +88 
o> +94 
dain +113 
+1.26 | +16 
+1.26 |} +16 
+1.26;} —14 
+1.06 | +33. 
+2.46 |+161. 
riety: +41. 
ata +64. 
Se tees +147 
ah +129 
+.315| —27 
+ .315| —33 
+.315 — 
—.20 | +51 
—.20 | +45 
—.20 |+113 
eee 6 +42. 
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HEAT OF FORMATION OF INORGANIC OXIDES (Continued) 
Coefficients in Free-Energy Equations (Continued) 


Reaction and temperature range of validity AHo 2.303a b c I 
SeTi(ay. +2 Os(g): = LisO) sea: ack» lava vs (505.5°-573° K.) =A. 260! ‘6°91 os us sc | eee +42.60 
PTey 42 ye Os(gye= LOW) ois doris see (573°-576° K.) 40,880] —13 582)" .4 col ee +55.76 
OT). F 1/2 Os(9), = Lis0(L) «5. - a vc (576°-773° K.) = 42:320) =117511- ~. .. eh eae +51.89 
2 TZ) + 1/2 Os(g) = T10(g).......:.. (773°-1,730° K.) =18,400/ +11: 51)". .. ley ee —45.55 
2 TI te 12 Osoh =r OG) oo. ewe on (1.730°—2 0003.16 al, cal04:6701 97). eae) ee +41.59 
2 Ti(a) + 3/2 Ostg) = T1,03(c)......... (298,.16°-505.5° K.)} —99,410)/-16.12) ......] ..... +119.09 
2 TI(B) + 3/2 Oo(g) = Tl2Os(c)......... (505.5°-576° K.) —99,560) —16.12) .. 22. | one oe +119.39 
2 Ti(l) + 3/2 Os(g) = Tl2Os(c).......... (576°-990° K.) 401 O10hS13- S21 seas ees ae +115.55 
2 TI(l) + 3/2 O2(g) = TleO,(1)..........(990°-1,500° K.) —94 550)! —27 63.3.0 hh a ee +150.39 
BT (a) +- 2 Os(g), = "FlsOa(G) ©. 3. sme 2 (298.16°-505.5° K.)| —117,680) 23.03] ...... | ..... +161.19 
STHB). 4-2 O29)! = THO des os. oman (505.5°-576° K.) 117,830} —23.03] cn. Taso +161.49 
2 TI(l) +2. O2(g) = TlsO,(c)...........- (576°-1,000° K.) $19. 2701 —20°72)) 5 +157 .63 
The) + Osig) = ThOsle) . ses os was <> (298.16°-2,000° K.)| —294,350] —5.25] +.59 | +.775| +62.81 
Sn(c) + 1/2 O2(g) = SnO(c)........%5..- (298.16°-505° K.) —68,600} —3.57/ +1.65 | —.10| +32.59 
Sn(Z) + 1/2 Os(g) = SnO()..........-. (505°-1,300° K.) —69,670| +3.06} —1.50| —.10 | +18.39 
Sn(c) + 1/2 O2(g) = SnO(g).........4.- 298.16°-505° K. —1,000; —.97| +3.24 | +.32 | —17.41 
Sn (1), 4- 1/2049) = SnOW)s swi-n ceaa 2 (505°-2,000° K.) —2,070} +5.66} +.09 | +.32 | —31.62 
Sn(c) + Os(g) = SnOs(c)........2200-5: 298.16°-505° K.) —142,010| 14.00] +2.45 |+2.38 | +90.74 
Sn(l) + O2(g) = SnOelc)..........000:- (505°-1,898° K.) — 143,080] —7.37| —.70 |+2.38 | +76.53 
Sati) + Oalg) = SnOsl).. sce ia. «saan (1,898°-2,000° K.) | —139,130/-—21.97) +.50 | —.20 |+120.11 
Ti(a) + 1/2 Os(g) = TiO(a)...........: (298.16°-1,150° K.)| —125,010/ —4.01; —.29 | +.83 | +36.28 
Ti(g) + 1/2 O2(g) = TiO(a)............ (1,150°-1,264° K.) | —125,040) +1.17/ —1.55 | +.83°} +21.90 
Ti(8) + 1/2 O2(g) = TiO(B)............ (1,264°-2,000° K. — 125,210! —1.77| —1.25 | —.10*}o-eaueee 
Tiley 1/2 Oslg) = TiO @)iacges: cane (298.16°-1,150° K.)}/ -+11,710} +3.71}| +1.07 | —.10 | —35.50 
Ti(e) a+ 1/2 Os(g) = TOG). oc eon ys (1,150°-2,000° K.) +11,680/ +8.89} —.19]| —.10 | —49.88 
2 Tila) + 3/2 O2(g) = TizOs(a).........(298.16°-473° K.) —360,660| +32.08) -23.49 | —.30 | —10.66 
2 Tifa) + 3/2 O2(g) = Ti203(8)......... (473°-1,150° K.) —369,710| —30.95| +2.62 |+4.80 |+162.79 
2 Ti(s) + 3/2 O2(g) = TizO3(8)......... (1,150°-2,000° K.) | —369,760| 20.59} +.10 |+4.80 |+134.03 
3 Ti(a) + 5/2 O2(g) = TisOs(a)......... (298.16°-450° K.) —587,980| —4.19| —9.72 | —.50 |+131.05 
3 Ti(a) + 5/2 O2(g) = TisO5(8)......... (450°-1,150° K.) — 586,330} —18.31| +1.03 | —.50 |+159.98 
3 Ti(8) + 5/2 O2(g) = TisOs(B)......... (1,150°-2,000° K.) | —586,420| —2.76] —2.75 | —.50 |+116.81 
Tila) + O2(g) = TiOs (rutile).......... .(298.16°-1,150° K.)| —228,360|—12.80| +1.62 |+1.975, +82.81 
Ti(B) + O2(g) = TiOs (rutile)...........(1,150°-2,000° K.) | —228,380| —7.62) +.36 |+1.975| +68.43 
Wc) + Oa(g) = WOa(C).. 625.5. 20 oes (298.16°=1,500°.K.)| .— 137,180} —1) 38) *05: | eee +45.56 
4 W(c) + 11/2 O2(g) = Ws0in(c)........ (298, 16°=1,700° K.)| -=745,730|—32:70) 2/22 |= aa +321.84 
Wc) + 3/2 Ox(g) = WOs(c)............ (298.16°-1,743° K.)| —201,180} —2.92; —1.81 | —.30 | +70.89 
W(c) + 3/2 Oo(g) = WOsa(l)............ (1,743°-2,000° K.) | —203,140|-—35.74| +1.13 | —.30 |+173.27 
Ula) + O2(g) = UOg(c).. bo) 0... sence: (298.16°-935° K.) — 262,880) —19.92| +3.70 |+2.13 |+100.54 
U(B) + Os(g) = UOsle).; tng. cen. as cn es (935°-1,045° K.) —260,660| —4.28) —.31 |+1.78 | +55.50 
Wy) + Os(g) = UOsle)yiclnts co. . uns nie (1,045°-1,405° K.) | —262,830! —6.54, —.31 |/+1.78 | +64.41 
U(r Onlg) = UGse) ic. Sesee ces sie ne (1,405°=1,500°.K. ) a], 264,790) —5: 9200 ee +63 .50 
3 U(a) + 4 O2(g) = UsOs(c)............ (298.16°-935° K.) — 863,370) —56.57|+10.68 |+5.20 |+330.19 
3 U(8) + 4 O2(g) = UsOs(c)............ (935°-1,045° K.) —856,720| —9.67| —1.35 |+4.15 |+195.12 
3 U(y) + 4 O2(g) = UsOs(c)............ (1,045°-1,405° K.) | —863,230)—16.44) —1.35 |+4.15 |4+221.79 
3 U(l) + 4 O2(g) = UsOs(c)............. (1,405°-1,500° K.) | —869,460|—10.91| —1.35 |+4.15 |+208.82 
U(e) + 3/2 O2(g) = UOs (hex).......... (298.16°-935° K.) — 294,090! —18:33| +3.49 |+1.535|+114.94 
U(B) + 3/2 O2(g) = UOs (hez).......... (935°-1,045° K.) —291,870| —2.69} —.52 |+1.185} +69.90 
U(y) + 3/2 O2(g) = UOs (hez).......... (1,045°-1,400° K.) | —294,040] —4,95| —.52 |+1.185} +78.80 
V(c) + 1/2 O2(g) = VO(c)............% (298.16°-2,000° K.)| —101,090} —5.39} —.36| +.53 | +38.69 
V (ce): 3/2 02(9). = VO(g)isic ina. vers. ve (298.16°-2,000° K.)| +52,090} +1.80} +1.04 | +.35 | —28.42 
2 V(c) + 3/2 Ox(g) = V203(c)........... (298.16°-2,000° K.)} —299,910)—17.98) +.37 |+2.41 |+118.83 
2 V(c):-+ 2Os(g)) = VsOula).. o.. o eesreac (298.16°-345° K.) —342,890) —11.03) +3.00 | —.40 |+117.38 
2 V(c) + 2 O2(g) = V204(8)............ (345°-1,818° K.) —345,330| —24.36} +1.30 |+3.545)+155.55 
2 V(c) + 2. O2(g) = V20,(l)...........6. (1,818°-2,000° K.) | —339,880| —59.59] +3.00 |—0.40 |+264. 42 
6 V(c) + 13/2 O2(g) = VeOis(c)........ . (298.16°-1,000° K.)] — 1,076,340] —95.33] ...... | ..... +557 .61 
2 Vic) + 5/2 Oa(g) = V2Os(c)........... (298.16°-943° K.) —381,960| —41.08| +5.20 |+6.11 |+228.50 
2 V(c) + 5/2 O2(g) = V20,(l)........... (943°-2,000° K.) —365,840| —38.91| +3.25 | —.50 |4+207.54 
2 Y(c) + 3/2 O2(g) = YsO3(c)........%. (298.16°-1,773° K.)| —419,600] +2.76| —1.73 | —.30 | +66.36 
2 Y(l) + 3/2 O2(g) = Y203(c)........... (1,773°-2,000° K.) | —422,850/+13.36| —2.75 | —.30| +35,56 
Zn(c) + 1/2 O2(g) = ZnO(e)...... 600.2% (298.16°-692.7° K.)| —84,670} —6.40| +.84] +.99 | +43.25 
Zn(l) + 1/2 O2(g) = ZnO(c)............ (69277 °-1,180° K.) —85,520) —1.45] —.36| +.99 | +31.25 
Zn(g) + 1/2 O2(g) = ZnO(c)............ (1,180°-2,000° K.) | —115,940] —7.28| —.36 | +.99 | +74.94 
Zr(a) + O2(g) = ZrOe(a)..........000- (298.16°-1,135° K.)}| —262,980| —6.10} +.16 |+1.045) +65.00 
Zr(8) + Os(g) = ZrOe(a)........ 000005 (1,135°-1,478° K.) | —264,190] —5.09) —.40/+1.48 | +63.58 


i ar ee (1,478°-2,000° K.) |. —262/290] —7.76| +.50 
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THERMODYNAMIC PROPERTIES OF ELEMENTS AND OXIDES 


Thermodynamic calculations over a wide range of temperatures are generally made with the aid of algebraic equations represent- 
ing the characteristic properties of the substances being considered. The necessary integrations and differentiations, or other mathe- 
matical manipulations, are then most easily effected. 

The most convenient starting point in making such calculations for a given substance is the heat capacity at constant pressure. 
From this quantity and a knowledge of the properties of any phase transitions, the other thermodynamic properties may be com- 
puted by the well-known equations given in standard texts on thermodynamics. 

Users of the following equations and tables are cautioned that the units for a, b, c, and d are cal/g mole, whereas those 
for A are Kcal/g mole. The necessary adjustment must be made when the data are substituted into the equations. 

Empirical heat capacity equations are generally of the form of a power series with the absolute temperature 7’ as the independent 


variable: 
Cp =a’ + (b' KX 104)T + (c’ K 10*)T2 
or 
Cp = a” + (b” x 10-4)T 2h. d ra 
Since both forms are used in the ensuing, let 
q) Cr =a + (b X10-)T +(e X10) 7? + ZXIE. 


7? 
The constants a, b, c, and d are to be determined either experimentally or by some theoretical or semi-empirical approach. 


The heat content or enthalpy H is determined from the heat capacity by a simple integration over the range of temperatures for 
which (1) is applicable. Thus, if 298° K is taken as a reference temperature, 


T 
f CpdT 
298 


a(T — 208) + 4( X 10-4)(77 — 208%) + 5 (¢ X 10-4)(7# — 208) — (ad x10) (7 — 555) 


(2) Hr — Hs 


" 


al + 4(b X 10%) 7? + 5 (e X 10-9) Ts — 4 MIM _ 


A, 


where all the constants on the right hand side of the equation have been incorporated in the term —A. 
In general, the enthalpy is given by a sum of terms such as (2) for each phase of the substance involved in the temperature range 
considered plus terms which represent the heats of transitions: 


Hr — Hos = » ie CpdT + oF AHtr. 
1 


In a similar manner, the entropy S is obtained from (1) by performing the integration 


T 
(3) Sr — Soe -f (Cp/T )dt 
298 


= aln(T'/298) + (b X 10-4)(T — 298) + }(c X 10-*)(T? — 298%) — 4(d X 105) (7 ae ne) 


=alnT + (b X 10-)T + }(c X 10) T2 — ( 4d x1) ) _B 


or 
(4) Sr=2903alogT + (b X10-)T + 4(c X 10-4) 72 — HE XI) _ pg 
where 
(5) B = B’ — Sx. 
From the definition of free energy F: 
F =H -TS 
the quantity 
Fr — Hx = (Hr—H200) —TSr 

is obtained from (2) and (4): 
(6) Pr — Haw = —2.303aT log T — 4(6 X10*)T? — 3 (eX 10-*)T? — He x1) 4+ (B+a)T—A 
and also the free energy function 

= A 
(7) zee Es = —2,303a log T — (6 X10°)T — F (c X 10-8) T? — ie +(B+a)—4 


In the following two tables there has been collected values of the constants. The first column lists the element or the 
oxide. The second column gives the phase to which they are applicable. The third, fourth, and fifth columns specify the 
thermodynamic properties for the transition to the succeding phase. In column 6, the value of the entropy at 298.15° K, the 
reference temperature, is given. The remaining columns, except for the last, give the values of the constants a, b, c, d, A, and 
B required in the thermodynamic equations. 

All values throughout the table which represent estimates have been enclosed in parentheses. . 

The heat capacities at temperatures beyond the range of experimental determination were estimated by extrapolation. Where no 
experimental values were found, use of analogy with compounds of neighboring elements in the Periodic Table was employed. 
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ment 


Ac 
Ag 


THERMODYNAMIC PROPERTIES OF THE ELEMENTS 


Ref.: U. S. Atomic Energy Commission Report ANL-5750. 


Temperature Heat of Entropy of | Entropy Ble- cal/g cal/g cal/g cal/g 


bo Py B 
Phase | of Transition Transition Transition pat 298°K mole mole mole mole k 
(°K) (keal/g mole)| —(e.u.) (ea. oe pene : - (keal/g mole)| (e.u.) 
solid (1090) (2.5) 2.3) (13) Ac _— — (1.743) (18.7) 
liquid (2750) (70) oa = —_ — (0.295) (31.3) 
solid 1234 2.855 2.313 10.20 Ag -- 0.36 1.488 19.21 
liquid 2485 60.72 24.43 oa — _ 0.164 30.12 
gas == = — — —_ — (— 66.34) (— 12.52) 
solid 931.7 2.57 2.76 6.769 Al _- — 1.604 22.26 
liquid 2600 67.9 26 _— — — 0.33 30.83 
solid (1200) (2.4) (2.0) (13) Am — — (1.657) (16.2) 
liquid 2733 51.7 18.9 — _— = (0.409) (34.5) 
solid 883 31/4 35.1/4 8.4 As — — 1.646 21.8 
solid 1336.16 3.03 2.27 11.32 |Au 0.92 — 1.831 23.65 
liquid 2933 74.21 25.30 = — —0.631 26.99 
solid 2313 (3.8) (1.6) 1.42 B = = 8.67 
liquid 2800 75 27 — — — (—4.599) (31.4) 
solid, « 648 0.14 0.22 16 Ba — — 22 16.1 
solid, B 977 1.83 1.87 _ _— — 1.582 15.9 
liquid 1911 35.665 18.63 — — — (0.843) ps 3) 
ay = — = — _— — (—89.65) — 11.7) 
solid 1556 2.919 1.501 2.28 Be _ —1.15 951 27.62 
liquid = = — oe — = —1.611 25.68 
solid 544.2 2.63 4.83 13.6 Bi — = 1.720 17.8 
liquid 1900 41.1 21.6 — = = — 0.087 25.6 
gas —_— — —- = _ _ (— 46.19) (—15.9) 
solid — — 1.3609 |C — —2.10 1.972 23.484 
solid, @ 723 0.24 0.33 9.95 Ca = Ss 1.718 20.95 
solid, B 1123 3 1.96 ao — — 1.689 26.01 
liquid 1755 38.6 22.0 — _ — —0.147 30.28 
gas == os == — _ — (—43.015) (—9.88) 
solid 594.1 1.46 2.46 123 Cd — — 1.714 8 
liquid 1040 23.86 22.94 — _— — 0.798 
gas — — — = _ (— 25.28) (—11.7) 
solid 1048 ol 2.0 13.8 Ce — _ 579 
liquid 2800 73 26 — — — (—0.148) (29.1) 
gas — — — 53.286 | Cle —0.65 845 —2.9 
solid, 723 0.005 0.007 8 o _— — 1.598 21.4 
solid, 8 1398 0.095 0.068 a — = 0.974 137 
solid, y 1766 317, 2.1 — — _ 3.961 50.5 
liquid 3370 93 28 — — — — 2.034 38.7 
solid 2173 3.5 1 5.68 Cr _— —0.44 1.848 25.75 
liquid 2495 72.97 29.25 — — — 1.556 50.13 
gas — — = = —_— a (— 82.47) (— 13.8) 
solid 301.9 0.50 1.7 19.8 Cs == = 212 
liquid 963 16.32 17.0 — —= — 1.887 24,1 
gas _— —_— = — —_ — (—17.35) (— 13.6) 
solid 1356.2 3.11 2.29 7.97 Cu ~ _— 1.680 23.30 
liquid 2868 72.8 25.4 — — — 0.024 34.05 
gas — — — 48.58 |F: —_ —0.80 2.760 —0.76 
solid, @ 1033 0.410 0.397 6.491 |Fe _— 0.43 1.176 14.59 
solid, B 1180 0.217 0.184 — = == 4.281 55.66 
solid, y 1673 0.15 0.084 — = —— 0.396 19.76 
solid, 6 1808 3.86 2.14 — = a 4.382 55.11 
liquid 3008 84.62 28.1 “= — — —0.021 50.73 
solid 302.94 1.335 4.407 9.82 Ga = as 1.710 21.01 
liquid 2700 <= — = — _ (0.648) (23.64) 
solid 1232 8.3 6.7 10.1 Ge —_ — 23.8 
liquid 2980 68 23 a= — _— (— 5.668) (25.7) 
gas — — — 31.211 | He — _ _— .75 
solid (2600) (6.0) (2.3) 13.1 Hf — — (1.812) (21.2) 
liquid 629.73 13.985 22.208 18.46 |Heg = = 19.20 
gas — = = — _ — — 13.048 —13.54 
solid 430 0.775 1.80 13.88 |In — _ 1.844 19.97 
liquid 2440 53.8 22.0 a — _— 1.564 27.34 
Zas — — — — = — (—58.42) (— 14.46) 
solid 2727 6.6 2.4 8.7 Ir = — 21 4 
solid 336.4 0.5575 1.657 15.2 K — — 1.258 — 1.86 
liquid 1052 18.88 17.95 — 2.9369 — 1.923 32.55 
gas _ — — — = — (—19.689) | (—9:46) 
solid 1153 (2.3) (2.0) 13.7 La = — 1.911 21.9 
liquid 3000 80 27 — — — (—0.15) (26.0) 
solid 459 0.69 1.5 6.70 Li — — 1.292 12.92 
liquid 1640 32.48 19.81 — — — 1.509 32.00 
gas a — — — — — (— 34:30) (— 2.84) 
solid 923 22 2.4 7.77 Me = —0.103 1.783 23.39 
liquid 1393 31.5 22.6 —- on = 0.942 36.97 
gas = — — — — = (—34.78) (—7.60) 
solid, a 1000 0.535 0.535 7.59 Mn — —0.37 1.974 6.11 
solid, B 1374 0.545 0.397 — —_ — 2.672 41.02 
salid, y 1410 0.430 0.305 —_— = = 4.760 56.84 
solid, 6 1517 3.5 2.31 — — — 5.176 60.88 
liquid 2368 53.7 Ay — = — 1.221 56.38 
gas = —_ ~- cs = — 63.704 —3.13 
solid 2883 (5.8) (2.0) 6.83 Mo — as. 1.692 24.78 
gas aa? =a — 45.767 | No 0.13 — 2.044 —7.064 
solid 371 0.63 1.7 12.31 |Na 0.5785 = 1.836 20.92 
liquid 1187 23.4 20.1 — 2.540 — 1.924 36.0 
gas — — = = = — (— 24.40) —8.7) 
solid 2760. (5.8) (2.1) 8.3 Nb —= — 30 24.24 
solid 1297 (2.55) (1.97) 13.9 Nd = = 1.910 19.7 
lig wid (2750) (61) (22) — me. = — 0.606 35.8 
solid, @ 626 0.092 0.15 7.137 |Ni — _— 1.523 18.095 
solid, 6 1728 4.21 2.44 — _ = 1.619 27.16 
liquid 3110 90.48 29.0 — — _— 0.251 45 47 


THERMODYNAMIC PROPERTIES OF THE ELEMENTS 


Temperature Heat of Entropy of | Entropy Ele- B 
Ele- ; of Transition Transition Transition | at 298°K ent (eva? 
ment (°K) (kcal/g mole) (e.u.) (e.u.) MA 
Np_ | solid 913 (2.3) (2.5) (14) Np (5.3) (3.4) — — (1.731) (17.9) 
liquid (2525) (55) (22) — (9.0) — — a= (1.392) (37.5) 
O: gas — — — 49.003 |O2 8.27 0.258 — —1.877 | 3.007 —0.750 
Os_ | solid ’ 2970 (6.4) (2.2) , Os 5.69 0.88 _— — 1.736 24.9 
P, | solid, white] 317.4 0.601 1.89 42.4 Pa 13.62 28.72 — — 5.338 43.8 
liquid 553 11.9 21.5 — 19.23 0.51 — — 2.98 6.035 66.7) 
gas — _ — — (19.5) (—0.4) (1.3) = (—6.32 (46.1) 
Pa | solid (1825) (4.0) (2.2) (13.5) | Pa (5.2) (4.0) a — (1.728) (17.3) 
liquid (4500) (115) (26) — (8.0) — — — (— 3.823) (28.8) 
Pb | solid 600.6 1.141 1.900 15.49 |Pb 5.64 2.30 — 1.784 17.33 
liquid 2023 42.5 21.0 — 7.75 —0.73 — — 1,362 27.11 
Res a = => — (4.97) _ a (— 45.25) (— 13.6) 
Pd_ | solid 1828 4,12 2.25 8.9 Pd 5.80 1.38 _ _ 1.791 24.6 
liquid 3440 89 26 — (9.0) == = — (1.215) (43.8) 
Po solid 525 (2.4) he 13 Po (5.2 (3.2) — _— (1.693) (17.6) 
liquid (1235) (24.6) 19.9) — (9.0) — _ _ (0.847) (35.2) 
gas a = = ae (4.97) = — — (— 28.73) (—13.5) 
Pr solid 1205 (2,5) (2.1) (13.5) | Pr (5.0) (4.6) — — (1.705) (16.4) 
liquid 3563 — — (8.0) — — — (—0.519) (30.0) 
Pt solid 2042.5 5.2 2.5 10.0 Pt 5.74 - 1.34 _ 0.10 1.737 23.0 
liquid 4100 122 29.8 — (9.0) — _ —_ (0.406) (42.6) 
Pu | solid 913 (2.26) (2.48) (13.0) | Pu (5.2) (3.6) — — (1.710) (17.7) 
liquid — a — -- (8.0) — _— — (0.506) (31.0) 
Ra_ | solid 1233 (2.3) (1.9) (17) Ra (5.8) (1.2) —_ _ (1.783) (16.4) 
liquid (1700) (35) (21) — (8.0) — _ — (1.284) (28.6) 
gas — i — —_ (4.97) — _ —_ (— 38.87) (—14.5) 
Rb_ | solid 312.0 0.525 1.68 16.6 Rb 3.27 13.1 — _ 1.557 5.9 
liquid 952 18.11 19.0 — 7.85 — _ - 1.814 26.5 
gas — — —_ — (4.97) — —_ _- (—19.04) (— 12.3) 
Re_ | solid 3440 (7.9) (2.3) (8.89) | Re (5.85) (0.8) _ _ (1.780 (24.7) 
Rh_ | solid 2240 (5.2) (2.3) 7.6 Rh 5.40 2.19 _— — 1.707 23.8 
liquid 4150 127 30.7 — (9.0) a —_ —_— (—0.923) (44.4) 
Ru _ | solid, a 1308 0.034 0.026 6.9 Ru 5.25 1.50 — — 1.632 23.5 
solid, B 1473 0 0 — 7.20 — — — 2.867 35.5 
solid, 7 1773 0.23 0.13 = 7.20 — _ _ 2.867 35.5 
solid, 5 2700 (6.1) (2.3) — 7.50 _— — _ 3.169 37.6 
8 solid, a 368.6 0.088 0.24 7.62 8 3.58 6.24 — — 1.345 14.64 
solid, B 392 0.293 0.747 = 3.56 6.95 — _ 1.298 14.54 
liquid 717.76 2.5 3.5 — 5.4 5.0 _— _— 1.576 24.02 
4S: gas oa = — — 48: (4.25) (0.15) _ (—1.0) (— 2.859) (9.57) 
b | solid (a,8,y} 903.7 4, 5.3 10.5 b 5.51 1.74 _ — 720 21.4 
liquid 1713 46.665 27.3 —_— 7.50 — — _ — 1.992 28.1 
3Sb2 | gas = — — — |4Sbe | 4.47 — _— —0.11 — 53.876 —21.7 
Se solid 1670 (4.0) (2.4) (9.0) |Se (5.13) | (3.0) — a 1.663 21.1 
liquid 3000 80 27 = (7.50) — _ _ (— 2.563) 31.3 
Se solid 490.6 1.25 2.55 10.144 |Se 3.30 8.80 — — 1.375 11.28 
liquid 1000 14.27 14,27 _ 7.0 — — — 0.881 27.34 
Si solid 1683 11.1 6.60 4.50 si 5.70 1.02 — — 1.06 2.100 28.88 
liquid 2750 71 26 a 7.4 — _— — —7.646 33.17 
Sm_ | solid 1623 B27, 2.3 (15) Sm (6.7) (3.4) _— — (2.149) (24.2) 
liquid (2800) (70) (25) = (9.0) — _ — (— 2.296) (33.4) 
Sn___| solid (a,B) 505.1 1.69 3.35 12.3 Sno 4.42 6.30 _ —_ 1.598 14.8 
liquid 2473 (55) (22) _ 7.30 — — — 0.559 26.2 
gas an = — — (4.97) — — —_— (—60.21) (—14.3) 
Sr solid 1043 93 Org | 13.0 Sr (5.60) (1.37) — _ (1.731) (19.3) 
liquid 1657 33.61 20.28 _— (7.7) _ — — (0.976) (30.4) 
gas eae ae = — (4.97) — _ _ (—37.16) (—10.2) 
Ta | solid 3250 7.5 2.3 Ta 82 0.78 _— — 1.770 23.4 
Tc | solid (2400) (5.5) (2.3) (8.0) |Te (5.6) (2.0) — — (1.759) (24.5) 
liquid (3800) (120) (32) — (11) — — _ (3.459) (59.4) 
Te | solid, a 621 0.13 0.21 11.88 |Te 4.58 5.25 — — 1.599 15.78 
solid, B 723 4,28 5.92 _ 4.58 5.25 _ — 1.469 15.57 
liquid 1360 11.9 8.75 a 9.0 — —_ — —0.988 34.96 
fies gas —_— — _ — 3Tez | 4.47 — _— —0.10 — 19.048 — 6.47 
h | solid 2173 (4.6) (2.1) 12.76 |Th 8.2 —0.77 2.04 — 1 33.64 
liquid 4500 (130) (29) = (8.0) — _ — (—7.602) (26.84) 
Ti solid, a 1155 0.950 0.822 7.334 | Ti 5.25 2.52 —_ — 7 23.33 
solid, 8 2000 (4.6) (2.3) = 7.50 — _— —_— 5 35.46 
liquid 3550 (101) (28) — (7.8) — — — (— 2.355) (35.45) 
TT solid, a 508.3 0.082 0.16 15.4 Tl 5.26 3.46 — — 22 5.6 
solid, B 576.8 1.03 1.79 — 7.30 — — — 2.230 26.4 
liquid 1730 38.81 22.4 — 7.50 — — _— 1.315 25.9 
gas Ss — — — (4.97) — — — (—41.88) (— 15.4) 
U solid, a 938 0.665 0.709 12.02 |U 3.25 8.15 — 0.80 1.063 8.47 
solid, 8 1049 1,165 1.111 _— 10.28 — — —~ 3.493 48.27 
solid, y 1405 (3.0) (2.1) _— 9.12 — — _ 1.11 39.09 
liqui 3800 _ == = (8.99) — _ — (— 2.073) 36.01 
Vv soli 2003 (4.0) (2.0) 7.05 Vv 57 0.97 oo —- 1.70 24.97 
liquid 3800 _ = == (8.6) -- a _ 1,827 44.06 
Ww solid 3650 8.42 8.0 Ww 5.74 0.76 _ _ 1.745 24.9 
Y solid 1750 (4.0) (2.3) (11) Nc (5.6) (2.2) — —_ (1.767) (21.6) 
liquid 3500 (90) (26) aS (7.5) = — _ (— 2.277) (29.6) 
Zn_ | solid 692.7 1.595 2.303 9.95 Zn 5.35 2.40 — — 1.702 21.25 
liquid 1180 27.43 23.24 — 7.50 — a — 1.020 31.35 
gas = = = (4.97) — — — (—29.407) | (—9.81) 
Zr solid, a 1135 0.920 0.811 9.29 Zr 6.83 1.12 — —0.87 2.378 30.45 
solid, 8 2125 ¢ 9) (2.3) = eek —_— —_— — 1.159 31.43 
liquid (3900) 100) (26) = (8.0) = — = (— 2.190) (34.7) 
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THERMODYNAMIC PROPERTIES OF THE OXIDES 


For description of headings and symbols see preceding table. 
Ref.: U. S. Atomic Energy Report ANL-5750. 


onnt AR gprpeee care Mee. Hotropy of yA ' cal/g cal/g cal/g B 
x te) Transition ransition ransition a P Oo i 
CK ecalvenele (e.u,) (e.u.) xIGe oe wie | al (kcal/mole) (e.u.) 
Ae:0: | solid | (2250) (20) (8.9) (36.5) | #e20s | (20.0) | (20.4) _ ~ (6.870) (80.9) 
liquid — xi _ — (40) = Le = (—19.767) | (180.5) 
Ag:0 | solid dec. 460 Ba at 29.09 |Ag:o | 13.26 | 7.04 = = 4.266. 8.56 
Ag202 | solid dec — — (20.4) |AgsO2 | (16.4) | (12.2) _ — (5.432) (76.7) 
Al:O3 | solid 2300 26 11 12.186 | Al,O; | 26.12 | 4.388 a —7.269 | 10.422 142.03 
liquid | dec. — = — (33) = 28 Eis (—11.655) | (174.1) 
Am20s | solid (2225) (17) (7.6) (37) Am20;3| (20.0) | (15.6) = = (6.657) (81.6) 
liquid (3400) (85) (25) = (38.5) = — = —7.796 7 
AmOz | solid dec. — ee (20) AmOz | (14.0) | (6.8) = = {s 477) g (61.8) 
‘As203 | solid, a | 503 4.1 8.2 25.6 As2Os | 8.37 48.6 = = 4.656 SS 6 d 
solid, 8 | 586 4.4 7.5 — ; 8.37 48.6 = = 0.536 28.4 
liquid | 730 7.15 9.79 — (39) = = = (5.760) (187.6) 
gas —_ sont Se — _ _— _ - 5 
AsO2 a f1200) (9.0) (7.5) (13) AsOz Be) (9.4) — — teagoy te aaah 
iqul ° ——— a i — = =, § 
As20s | solid Dae >1100 — == 25.2 As20s (ot) (16.4) — (—5.4) isis hee) 
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All values of energy in these tables are expressed, insofar as possible, in terms of the thermochemical calorie, now defined in terms 
of the absolute joule. 1 thermochemical calorie = 1 calorie = 4.1840 absolute joule = 4.1833 international joule. The notations used 
in these tables are as follows: 


AHf° = the standard heat of formation of a given substance from its elements at 25°C., kilo -cal/g mole. 

aFf = the standard free energy of formation of a given substance from its elements at 25°C., kilo -cal/g mole. 

log, Kf = the logarithm of the equilibrium constant for the reaction for forming a given substance from its elements at 25°C. 

‘Ss? = the entropy of the given substance in its thermodynamic reference state at the reference temperature at 25°C., 
cal/deg. mole. 

CG = crystalline; in certain cases where a substance exists in more than one crystalline form there is an indication as to 
which form is concerned. 

g = gaseous. 

am = amorphous. 

aq = aqueous; unless otherwise indicated the aqueous solution is taken as the hypothetical ideal state of unit molality. 

gls = glass. 

lq = liquid. 

ppi = precipitate. 


The values in these tables were taken from Circular of the National Bureau of Standards 500. “Selected Values of Chemical 
Thermodynamic Properties, issued February 1, 1952. 


RELATIONSHIP TO SI UNITS 


The symbols cal. mole~' deg~' and gibbs/mol are identical and refer to units of calories per degree-mole. These units can be 
converted to SI units of joules per degree-mole by multiplying the tabulated values by 4.184. Similarly values in kilocalories per mole 
can be converted to joules per mole by multiplying with the factor 4184. For further discussions of the SI system and for conversions 
from other units the reader should consult Pure and Applied Chemistry, 2/, 1 (1970). 
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NHuH2AsOu ¢c —251.47 41.12 Co | BE ee osc Shc | aeons | enaosce 
aq YS Tie Me | eee cre Repo dhocu. | iecoo sm (NH,)2Se aq Poa: 
(NH4)2HAsO. c — 280.24 NH.HSe Bias = LOR pols Wet | GUE Tek; 
aq —278.3 (NH4)2SiFs cre Mets ak ke ee 
(NH,)2As0« je —306.11 aq 336 
aq —303 NH.VOs y Eee 
(NHs)3AsO0«-3H:0 ¢c —516.6 NH.0H a 9 
NH,BO? aq —215.2 OT eke Wl ieee tee ll) ses sieols) || caste sree 
NH,.BO; aq OBST. Bl coe ce hie Eliveieyessisrsisce UP Ghayetetere:s NH:OH-HCIl c i : os 
NH.BO; H20 =m . pt ee sam a et eeeee 
(NE.)sHBOs aq Fk aan | ania aban NH.OH-HNOs sehr PMSend a cemeh | eecca | ok 
«Br c 6461 | acaeeer |} « tad mee al lesser 
, @ —60.74 Satetitec: bl! evsters. ecets: Spel Madayetete’ «0 -H. CeO ORR SOLNOF GE Sieteieace. il) sterminiepetaye’ If pessiate.niale 
NHw):COs of —225.11 | —164.22 | 120.371 | ““4i-2 EF ERO Tes awa) MPeo767 Wis... he| eee eee. 
40K ey (ae eee ae ai. eee hase. 5 Oe Pe e245 a eee ee ||| sie. c@lta all nsisergiecce 
H.HCO; A Seton toll 158.3 116.773 ‘ov NH.OH-H2SO. aa Ieee 7a ssssseee Rsseoseea essen 
—154.21 | —109.4 ; a Gee ih PHPeRE 2) 08 Il ak PE ocee ccs mates ae 
NH.CO2NH: oe =150.4 Ak: N2Ha aa 200 7 We AenR Gil. <eee Nee c ee: 
c 0:0: | aaa. N2H«:H20 | ONE VON aaseanely free sweee lliahec ee.<.u 
Sty aq 4.6 | 20.4 NiHe HC! ¢ 
NH.CNO ¢ Staite a 
aq =68::5 91) mcr et N2Hv-2HCI c 
NH.CNS c = 20.0 4]. .ateetee.. aq 
va —14.5 4.4 (N3H4)2"H2SO ee | bil on ts | eel eel ee 
NH.C2H,02 c al VAS Je | ee SAR gO ou icc Ae NoHu-HaSO. c 
aq, 400 zee Vavetaln.ale oh |, sisiapsie 6) ate Hiei aeeee a me ater 
c OL CRP ieee 3366 Ie apeepnee | eoeoo sec HN r 
abe a By, 100 MOM 2606 Be Bebiadl te wann est liee orice : a a ee 
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+ Hydrargillite. 
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Substance 


Antimony 
Sb 


Sb206 
Sb2S; (black) 
(orange) 


Sb2(SOs)s 


H;SbO. 
orkom 


A-5H20 


Arsenic 
As (gray) 


AsHa 
AsH36H20 
Asl; 

As.05 


As:05s'4H20 
3As:05°5H20 
As.03-As.0s 
AssOr« (oct) 
(inon) 


AsoS3 
H;AsO3 
HiAsOg 


Barium 
Ba 


Batt 
Ba;(AsOs)2 
BaHAsO«-H20 


Ba(H2AsO4)2°2H20 


Ba(C2H302)2 


Ba(C2H302)23H20 


BaBrz 


BaBr2H20 
BaBr2-2H20 
BaOBrz 
Ba(HCO2)2 
Ba(CN)2 


Ba(CN)>2:H2O0 
Ba(CN)2:2H20 
BaCN2 
Ba(CNO)2 
BaCO; 
Ba(HCOs;)2 
BaC2044H20 
BaC2042H20 


BaC20¢3}H20 
BaClz 


BaCl.-H20 
BaCl»:2H20 
BaOCle 
Ba(OCl)2 
Ba(ClOz)2 
Ba(ClOsz)2 


State 


BORE GAG YG IC pat ROIS 


eanan 
3 


oe 7 2 


agnaenagnanaeoer srs eoorae gf 
8°s c) see a 3 


egean 
—) 


a 


ananaanseeaed 


Aeeaan 
o C— i) 
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VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


oro 
- Qosg 
a 


— 


i} 
: oo 
wmnmnw cao lS I a Bic EN at asd 


_ 

i] > 

ace 
aaoeo 

NOD 


tt 
S 
NSN HOW BN MNW HK HDOWWA WRK RKP NOUOWO SS Ge 


—37.46 


0.000 


30.79 
— 29.32 


52.99 


56.894 


137.8 
146.96 


— 25.361 
0.000 


80.8 
44.5 


40.699 
16 


Substance 


Barium 
Ba(C103)2"H2O 
Ba(Cl0s)2 
Ba(C]04)2"3H20 
BaPtCle 


BaPtCle-6H20 


Bal2-2}H:0 
Bal2-7H20 
Ba(1IQs)2 
Ba(IO3)2"H:0 
BaMoOs 
Ba(Na)2 


Ba3Ne 
Ba(NO2)2 
Ba(NOz)2*H20 
Ba(NOs)2 


BaO2-8H20 
Ba(OH)2 


Ba(OH)2"H20 
Ba(OH):2"8H20 
Ba3(PO.)2 
BaHPO.« 
Ba(H2PO)2 
BaS 


Ba(HS): 
et 
BaSQs3 
BaSO. 


BaS20c 
BaS2U6'2H20 
BaS2Og 
BaS20s-4H20 
BaSsOc 


BaSs0c-2H20 


Beryllium 
Be 


ett 
{in acid solution) 
BeBr2z 
BeBrz (in HCl) 
BeCh 


BeCls (in HCl) 
BeCl2-4H20 


BeMoO. 


BeSOw2H20 
BeSO«-4H20 
BeSO1-4BeO 
Lge as 
i 


BiO* 
BiCls 
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State 


as 


ER2eeacse5s 


—) 


& 


(B) 


aananananaanaseannan 


NE eds) 


AHf* 


= 
| 
_ 
ao 
oo 
x 


=S 
! 
= 

> > 
S 
o 


oo 
| 
iS 
S 
o 
i) 


aa —62.2 
.61 | —76.23 


45.59 
55.876 


Substance 


Bismutp 
LiCl; (in HCl) 
BiOCl 


Bromine 
Brz 


Br2-10H20 
BrCl 
HBr 


CdBr24H20 
CdCl: 


CdCl2-H20 
CdCl.:2}H20 
Cd(CHs)2 
Cd(CoHs)2 
Cd(CN)s2 


Cd(ONC)2 
CdCO; 


CdF2 


CdH 
Cdlz 


Cd(Ns)2 
CdsN2 
Cd(NOsa)2 


Cd(NOs)2°2H20 
Cd(NOs3)2°4H20 
CdO 


oere 

Cd 

CdSO. 

CdSO.-H20 
be 


Cat 

2Ca0-Al2Oa 
2CaOQAl20s5H20 
3CaO0-AloOa 
3Ca0-Al2036H20 


CaHAsO«H:0 


State 


aeoog 
| 
(o-) 
Nn 
w 


aos 
3 


spgegesoge ss 
| 
= 
Cs 


= 
« 
! 
<) 
3S 
a 
a 


eRareaeoceanaoas 
a8 

| | 

to oo 

o Ss 

— LS) 

ro) —) 


c — 260.2 
aq — 255.2 


aeseaoace 
C—) 
x4 
on 
or 
oon 
i] 


a 
| 
oO 
<4 
i) 
o 


Bosgereogo see 
wo 
x 
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ne 
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VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


— 230.2 
— 230.24 


218 166 
60.017 
59.577 
102.713 

165.266 


266.1 


* (a) Pseudowollastonite; (8) wollast 
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CaBr2"6H:0 
Ca0-B20; 
Ca0-2B203 
2Ca0-B.0; 
3Ca0-B20; 


CaC2 
CaCOs (calcite) 
(aragonite) 


CaC20.4-H20 
CaC20.4:2H20 
Ca(C2H302)s 


Ca(C:H302)2H20 
Ca(CN)s 


CaCl24H20 
CaCle-6H20 
CaCl2-2CaO 
CaCl2-3CaO 
CaCl2-3Ca0-3H20 
CaCl2-3Ca0-16H20 
CaCl2-3C2H;OH 
CaCl2-4C2H,OH 
CaOCl: 


CaOCl2-H:0 
Ca(OCl)2 
CaCrO. 


CaF: 


Ca(NOx)s 
Ca(NOs)s 


Ca(NO;)2°2H20 
Ca(NOs)2:3H20 
Ca(NO;)2-4H20 
CaO 


CasP2 
Cas(PU«)2 


CaHPO. 
CaHPO.2H:0 
Ca(H2PO.): 
CaS 


CaS03:2H20 
CaSOx (anhydrite) 
(soluble a) 


(sgluble B) 
CaSO«4H20 
CaS04-2H2O 
CaSO. 
CaS203'6H20 
CaSe 
CaSiz 
Ca2Si 
Ca2Siz 
CaSiO;° 


CarSiO« 


Corben: 
C (diamond) 
(graphite) 
O2 


co 


State 


=] 
a 


PpG Jo ae By Cd 
Rn 


a0 
ot | 


a 


S 


RBeeaeanenanaeranannantaannnoanaa 


oes 


ao 
L—} 


IO CTC IC A a 


— 
Ber 


wae 


R 


ae 
Se 


A) isd od GS Gao GEG) God Ph) 
—_ 


—181.33 


—214.33 


132.912 


** For the values of organic compounds see table following zirconium compounds. 


Cesium 


CsC) 
CsClO« 
CsF 
Cs:SiFs 
CsH 
Cal 


Cs2S04 


CsHSO. 
CsHSe 


Chlorine 
Cls 


HC10.-H:0 
HCIO-2H:0 
frente 
Tr 


CrCls 
CrCk 


State 


<= 
R 
~ 


R 
~ 


Soo a ee Sc Sc 215 fe Role pie sa/e'sic' Ria Giada a aga) gals fe 9's Rothesh WP IGG lal 


3 


ag, 1000 


sE2 
= 


ae 


CPS BP se MTR RH Ts Me Nh I 


VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


—73.28 


0.00 
—13.6 


—31.350 


0.000 


* (a) Pseudowollastonite; (8) wollastonite. 
** For the values of organic compounds see table following zirconiuin compounds, 
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Substance State AHf° 
CrN c —29.8 
Cr2N c —23.4 
Cr203 e — 209.7 
Cr203H20 ¢e —358 
Cr203°2H20 c — 439 
Cr202°3H20 ¢c —517 
Cr(OH)s e — 247.1 

tse aq —213.3 
oba 
0 105 
es ¢ 0.00 
Cott aq -16.1 
CoBr2 c —55.5 
CoBr:6H:0 aq —73 9 
¢c — 485.1 
CosC ¢c 9.5 
CoCOs e 1727 
CoClh: ¢c he 8 
# mi 
CoCl::2H20 ¢ eee 
CoCl24H20 ¢ —367 2 
CoCl::6H20 c — 508.9 
CoF 2 ¢ — 159 
aq —173.6 
CoF24H:0 ¢c mG Es 

oF; c — 187 
CoH ¢c —4.1 
CoH: ¢ —10.2 
Col: c —24.4 

aq Mae 4 
Co(IO ¢ —124 
(1O3)2 z a5 © 
Co(103)2"2H20 c — 264.9 
Co(103)2"4H20 ¢e —401 9 
Co(NOs)2 t —102.9 
aq -114 8 
Co(NOs)2*6H:0 ¢ — 529.7 
CoO ¢ —57.2 
Co304 ¢ —210 
Co(OH)s ¢ —131 2 
Co(OH)s é —176 6 
CoP c —35 
CoP; ¢ — 65 
CoP ¢ —47 3 
CoS c —20 2 
prt —21 4 
Co:83 ¢ 01 
CoSO. c —207.5 
aq —232 
CoSO«-6H:0 ¢ — 643.2 
CoS0«7H:0 e —713.8 
pd ear (See Niobium, 
opper 
Cu 81.52 
geste | elas 

ut aq 12: 

utt aq 15.39 
CuBr 0 38 

¢ —25.1 
CuBr: ¢c —33.8 
CuBr2-4H20 ¢ 316.4 
CuCO; c —142.2 
Cu(C2H302)s ¢c —213.2 
Piniorane c —284.2 
CuONC c 26.3 
CuCl 0 32 

¢c —32.5 
CuCl: ¢ —49.2 
CuF 9 44 
CuF: ¢ —126.9 
CuF:2H:0 ¢ —274.5 
Cu 9 71 
Cul 9 62 

c —16.2 
Cul: ¢c -1.7 
CuNs e 60.5 
CusN c 17.8 
Cu(NOs)s c —73.4 
CuO 0 35 

c —37.1 
Cu:0 c —39.84 
Cu(OH)s ¢c —107.2 
CuS ¢ —-11.6 
Cu:8 c —19.0 
CuSO ¢ —184.00 

aq —201 51 
CuSO«H:0 c — 259.00 
CuS0«3H20 ¢ — 402.27 
CuS0O«-5H20 c —544 45 
Cu280« ¢ —179.2 

aq —190.8 
CuSe c —15.1 


130.84 


—68.9 
0.000 
9.016 


stew eeee 
ste eeeee 


17.5 


42.88 
6.8 
—37.1 


waerees 
stew eee 
ete eeee 
stew eee 
teens 


teens 


ne 
2S 
_— 


VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


el 


Dysprosium Hydrogen 
bye —166.0 | —161.2 | 118.16 | ....... His (mass 1)* 9 0.00 at ene ee 
DyCl 237.8 (mass 2)** 9 0.00 0.00 0.000 34 
yCls ea) oe Saco » |lPooeonsdes | lkcdosoes He 4 5209 48.58 | —35.60 27 39 
aq Taan.t | 2386/3" | “iar‘o@’ | 20000 et g 5208] 49-36) 36.18 | 29°45 
Dyls c (B) Sa 14495. il) ce Meal teens mn eeeee H:0 5 68.321 —56.69) 41.5531 16.72 
aq —2061 | ~i98 2° | 145.28 | 222222, t eeciee ees ar ietvee | eer a 
Dy(OH)s Cert | pulgertes SUG || PRESTIS |leagante H:0 f. 9041) —58.214 42°664| 18°16 
Dy2(SOu)s aq —982 7 | —854.4 | 626.26 | ...... me q T5874] —55.83} 40.921] 47.66 
gby780dr8H:0 ce” Db late se —1322.0 | 969.01 | ....... H*H**0 f Seeiso | ero3 | 42°459 | i8cR5 
rdium init 
Ert+ ag ~162.3 | —157.5 | 115.45 | ....... H:0: fy antes | eat) | sees | aad 
ErCls c (y) ry LT Peaepes, | [Petes ser. |hGoadcoc Be — 45 68 a4 Bie em pea 
a a n282 4 | 251-5 | “184.35 | ooo. iden") (hee bee ee 
rls c (B) aA SO IE cai se casaae | asisserasecreeugl ustolelarsers g 58.2 49.6 ~36.36 41.51 
Er(OHs ¥ Sirgd Pabiieg f Rpptaad ad beeecre Int a4 aig | —32.0 | 23.48 | —02 
Er2(SO«)s aq —975.3 | —847.0 | 620.84 | ....... InBrs é et eet eau | on is 9 | 603° 
peSOvrsHO fe fo. —1313.9 | 963.07 | ....... InCl Q oie? (eee a 4 |e Shae lana 
Wy SN | alejsclainaia || Yan nletefas 10 Taagie save 
uvt aq —169.3 | —165.1 | 121.02 | ....... InCl: p Pecitieice tle | aa 
EuCl; c (a) TV | ee Al iesipererel | ecacnae InCl, ¢ s. ore apaere | Rauriry 
ag —280.4 | —259.2 | “189.99 | 220 InH ‘ oi 1 Be | Pere 
Eux(SOu)s ag —989.3 | —862.2 | 631.98 | ....... InI @ is) aah I eg ee 
Eux(SOdr8H:O fe = J... —1331.0 | 975.60 | ..... ee Inks gig t tie teat | ee 3 | cules. 
eerae 0 =0.00 9.00 pee 48.6 ay ¢ Diok P| eT | ee] Le 
—78.66 66.08 m eae n2O3 4 daneepoc | Ponaacocr tl bi napeot 
FO aS 5.5 9.7 | —7.126] 58.95 In(OH)s € wh fe ath a5 
HF g —64.2 —64. 7 47. 402 41.47 In2(SO«)s OP Fe ONO FT Fl feiccicc cs) ff cassia Bl aceit ite.> 
aq —78.66 | —66.08| 48.435 | —2.3 lodine ’ At He tages A cg 
Gadolinium as ¢ 0.00} 0.00] 0.000] 27.9 
ad u of all Sie he —13.37 | —12.35| 9.252] 26.14 
det aq —168.8 | —164.6 | 120.65 | —47.1 ie aq 7 aid ato sey ae 
GdCl; c (a) AdG sD Magectcee I ateaace\ sperems IBr 0 420 1°32 0/968 59.12 
aq =288.9 | —268.6 | 189.65 | 7.6 Tcl a Pa ae tea heb ty 
c(B Ve EU leaee oe (| PRGRReeE 8) NP nari : Be: 
i a | 2088 | abi 8 | ide ar | aia Hl =|) SE SBA 
ae ne 988.3. | —861.2 | 631.25 | —8i.9° 120s ¢ TABI | ooeeeee | eveetees | eoeeees 
S0.)+8H:0 A —1518.9 |—1329.8 974.72 155.8 HIO; ¢c AUS arctica | oease40 | canbe 
ain 4) 3" ividiuas ae 
oa ies 9 66.0 57.0 | —41.78 | 40.38 Ir t) Los Lite die ey : 
Gatt+ an 50.4 36.6 | 26.83 | —83 : —22°3 ; 
GaBr. c 9244 | vavacasd | o-peterd | secon en « IrCl ¢e 7 42'8 
GaCls c 2b a | suk eel CaP IrCls ¢ seb. 
ag —170.5 | —130.7 95.801 | —43 IrCls la i893 
Gals c SUV EW Wan anaott. Md Mossodesns| Moacmone IrFe 40.1 
GaN ¢c Phy PR ASSR Akad. al Paeootdetn| tere ceche Ir02 e 30° 
Gad 9 COM enc ete | Coto tremens IrSz e | 
Ga:0 ¢ —S2Ee Piece | eaerccel ly cee. Ir:Ss é 
Ga203 c —258 creerey | hag a’ | aren 7 96.68 85.76 | —62.861 43.11 
Ga(OH)s = Ogee 4 Se. | 1998) | 1450 | eee - 0:00 0:00 o 000 £4 
Seger | 15 78.44] 69.50 | —50.943 | 40.11 Fet+ = ON mes a Ps va 
e a I CL pete FB ¢ ANOS LU saacet | covscang b Oeuet 
$418, | <s.bs 0d | Meee eee | eee. eBr: Taape oe (poate | fanaa Bl pS 
re ’ 32.6 83.48 Were e Lee FeBrs Ft ee pa Wa aes WP dope gi Scryee 
GeCla le S180 | ceeeee ee P crete ee Pepe gs tie seman! I SIBTR TL sacckastd | cceuccn pMeneeee 
Deeks | cee ae Looe 51.21 e(CO)s = es 
Gon. ¢ oo TW ea he aa he FeCOs (siderite) | ¢ ee recat | eee 
eO 9 —22.8 | —28.2 | 20.63 | 52.56 Hsle(CN)« of 197009 ccc OOS | Guoasced | coh 
GeOr (gle) am TURES | oeeeee | eeeseees | essere HiFe(CN)e ey 7m) | cai eed [ake .) | GL. 
OLED Bea | 9 Neoprene on ain ie »: 2 
Ges 0 488 | cicabl | or ae FeCls é Spi | [ake od | tae | Oe: 
Gold" c Bad | ad | ea ae Fec2H.o | ¢ cris | pemears | Peecmee  Derrc 
Au 9 S720 | = 12.68)) 98 Se | anee-32 fet EY e = 990s | [+ kelca ed | CAEL Chl areas. 
Au0s--~ gt “33'0 —5.8 4.25 | ....... cus aq ris OG 5.8 | fttscrancec) |Weteaitete« 
aos aq =919 | ncae.04 | eee? Perens FeCla6H20 i 341.9 | ~317.7 | 232/87 | "34,9" 
HAuBra aq —45.5 —38.1 27.93 15 rere 4 aq avait Wsacseoce Ul lPadosdeso doce sia5 
: M698 985 | eit ae | ick. cee | Cte 2 TSMR a Noy as 9 ieaaaaciaid alate 
ees tte meee | ot | ae ape Fe aq Hh} pow ogiat Oe | Be 
ae aq Pasig | | ce | Fel: ee ayes | eed | Slee Ale 8 
y ¢ aa Ws Bocésn Wl acansancd Rooanaso —0.9 2.6 —1.91 : 
Hue. ag Giz-8 | 86.2 | 41.19 | ot ren ; — 2.55 0.89 | —0.652] 37.3 
HAuCh:-3H:0 c WLI9.L | wccccees | cecccces | cecvees Fe(NOs)2 aq =P TRIG Wt A nh) ecncrartions- || a ace: 
Roan | ts Mido |W | ed oe Feenoe'reo" (winitey © | —03.7 | Sea | aziai | is-@ 
Au0 e 19.3 39.0 | —28.6 30 Fe:0; (hematite) |¢ —2670 | —242.4 | 17768 | 35.0 
w(01 —100.0 | —69.3 | 50.80 | 29 Fei. (magnetite) | —135.8 | —115.57] 84.711 | 19 
rie te ; 1 Fe(OH): : 197.0 
=p es roe bo ere od incopy Ml eerie eee 44.65 Fe(OH): 3 Tat) Od beeoce 4H eee aed A ree 
¢ -00 0.00} 0.000) 131 Rep ¢ aE ce ced [aot cera en 
eh ed ee a ee 3 —=OU jj. fF ececeosce | eveorsecec FF evesese 
Helium : cr fay FesP P Sihp || <8) jose ne amet: 
He 0 0.00 0.00} 0.000} 20.18 ed, ¢ a EET Reed Peers Ce 
Tig a] 163.7 | —159.2 | 116.69 | ....... FePOv2H:0 | ¢ Berets | | red ee | ae 
HoCl; ec (y) STC YET en eee al MPs rind (bso orice i FeP0«4H20 : (a) — 92°72 | 23/32 17.093 i6.i 
aq =283:8 | 269.2 | 185.59 |... FeS aig oa ota Ue lp’ 
SFr OE be recta Ue Bee Pekar 
Bee ee ~ 50378 | Li96.2 | iaaat’ | 20000: Fest (oyrite) | PT eRe ip 
Hox(SO —978.1 | —860.4 | 623.33) | 100201: (markasite) 
02(SOx)s aq 80 968.08 
Ho+(SO.)s-8H:O0 Cee Era ah; —1318. 08 fF Bue. 
* Atomic weight 1.0078. 


°° Atomic weight 2.0142. 
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Substance 


Krypton 
Kr 


Kr-5H20 
Lanthanum 
La 


Lat++ 
La2(CN2)s 


LaCl; 
Lals 

LaN 
La20s 
La(OH)s 
La2Ss 
La2(SO«)s 


Lanthanum 
La2(SO4)s'9H20 
Lead 


PbC204 
Pb(C2H302)2 


Pb(C2H302)2°3H20 


1g ee i 
PbClh: 


Pb(N3)2 
Pb(NOs)2 


Lithium 
Li 


Lit 
LiBr 


LiBr-H20 
LiBr-2H20 
LiBr-3H20 
Li:CO; 


LiHCO, 
LiCl 


LiCl-H20 
LiCl-2H20 
LiCl-3H20 
LiF 

Li 

Lil 


LiNO33H20 
Liz 


Li2O2 


State 


a) 


Se eo 
cy 


ee Sate 
& 


a 


Sp SR EBT hha 


Raeoocanne 
— 


C~} 


SIS EIS IED Sd IN HE 


aon aanananannananscag aaan eos aaan as as 
s & & & §°°88 Ses 
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—172.9 


38.47 
0.00 


1028.45 


— 28.198 
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Substance 


Lithium 


LiOH 


LiOH-H20 
Li2SO« 


Li2SO4-H20 


Lutetium 


Lu 


Lutt 
LuCl, 


Lul, 


Lu2(SOx)s 
Lu2(SO4)3-8H20 


Magnesium 


Mg 


Meg** 
Mg:a(AsO,)2 
MgHAsO. 
Me(H2As0,)2 


Me(NH,)AsO«-6H:0 


MgsBiz 
MgBr2 


MgBr2*6H20 
Mg(CN): 
MgCN2 
MgCO; 
MgCh 


MgCrO, 


MeF: 
MgH 
Mel: 


MegsN2 
Meg(NOsz)2 


MgS0.-2H20 
MgS0,4-4H20 
MgSO«-6H20 
MgSO«-7H20 
Mg:Sb:z 
MgSi0; 


Mg:SiO, (forsterite) 


g2Sn 


MgWOx 


Manganese 
Mn 


Mn*+ 
MnBrz 


MnBrz°H20 
MnBr2-4H:0 


MnBrs 


MnC204 
MnC204-2H20 
MnC204'3H20 
Mn(C2H302)2 


Mn(C2H;302)2-4H20 
MnCl 


n 
MnCl::H20 
MnCl2-2H20 


State 


ee es 
BQ 
- SS 


ee Ro 
a8 
8 


ao 
L—) 


eo 
2 


Roan 
° 


BiSioh aici & Sie o: foks crake ake 


be a RU 


aoc 
=~ 


Sek 


arytk 


Fae Se hp ee Ge ed ac EE hy a 


AHf° 


—583. 
—318. 
—321. 
— 263. 

41 


-86.0 
—137.15 
—110.24 
—188.72 
—209.15 
— 624 36 
—143.84 
—148.9 
—221.00 
—961.5 
— 881.0 

—83.0 


AFf° 


—106.1 


— 133.69 
—140.63 
—161.81 


scene eee 


Logio Kf 


77.77 


359.90 


“97.993 
"103.080 
118. 605 


152.83 
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VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


Sd 
Manganese 
Mncl-4H.0 3 Molybdenum 
MnF; ¢ ‘ oe 173.5 
aq 6 aq —155.1 
Mals e : = 81.2 
nls aq HMO. white) ¢ —256.9 
Male HO : Hees 0 (yellow) | ¢ —331.4 
Mal:-4H:0 e codymiun “e 
Maol2-6H:0 ¢c 9 0.00 
Mn(N3j)2 e Nat++ a -1712 é 
Hina : NdCls ¢ (a) — 254350) he he el |, eS areas 
MaiNbv. ‘ twee aq = 201.3 261568 I) 1900757] «eee 
Mn(NOi)x3H:0 |e Nd(OH)s ; seal Fang ce] | 226.93.,| cee? 
Mn(NOs)26H:0 =| ¢ i. Ndls sila) ise'9 belied bc pecs 
MnU 0 a Oe Ml eisvac wearers OB bate 06:50:06 © fl) 6 praseceve. 
¢ ar can aq =21.3 ~204.6 | 149.97 | ....... 
MnO; a 12:7 Nas. S THY ear ac) Mmcnorinoeid treo catse 
tet coer A Dieter Nite Pd Pehl ac ae le e HB-B [oes | ee Poses 
Mni0« c 35.5 —993.1 | —867.2 | 635.65 |....... 
Mn(OH)s on 21.1 Ndx(SO.r5H:0 = |e" aTtit oa eee ee 4 | ge Khe ot Pe 
untCH)e ee Rare oN Ria e —1524.7 |—1334.5 978) 17a ieee 
MnS {sreen) ¢ : "18-7 Ne 9 0.00 
MnSOu ¢ —254.24 | —228.48| 167.473] 26.8 a gee ; 0.00 
MnSO, aq —269.2 | —230.7 169.10 NpBrs e —174. 
MnS0.-H:0 ¢ (I) —328.5 nada a : NpBrs e —183 
e (II) —322.4 NpCla ¢ —216 
MnS0.-4H:0 c —539.3 NpCh e —237 
MnS0O,.'5H:0 c — 609.6 NpCls e —246 
MnS0«-7H3:0 c —750.0 NpF; e —360 
Mn2(SO«)4 ¢c = ae 9 NpFa c — 428 
aq = N = 
MnSi0s e —302.5 Nickel : rap 
gis = 202) 00. eased se | eaters: | Oe Ni 101.61 
Mercury 4 0:00 
Hg f, 41.8 Nit+ ag Yi} 
18.5 NiBra —54.2 
Hg** a I ¢c 
ie. “ Pe... _ asc iee ¢ - at ; 8 
HgBr 0 "65.0" Ni(CN)s ; 1 
Hg:Brsa ¢ 50.9 NiCO; e ; 
HeBr: Cuppa & [aj — 40.58 | 3868" | eee We ae NiCle ¢ “75.5 
Hg(CN)s Cm ot ® [eee62250 Veta ds | ceccseco | cates NiCle-2H:0 ¢ —220.8 
He{ONC)s Siem | abe BE | | oeenends | onenenen | Seis NiClz4H:0 4 384.7 
HeC:0, et aS eerana. 1. el ee: NiCl-6H:0 ¢ — 505.8 
He(CzH,02)s ¢ eh BS NiF: é 150.5 
He:(CsH.0s) CI Pee 200 bc ccrag ds Vinsicase | soncets NiF24H:0 5 et) ea 
Hg(C He)s eee B heme [ot tiat: | pace. | octtere Nill 9 93 
Hg(C2Hs)s Ng Pee babe S oe Lien. ogg | Se casas faeces Nin S = 
Han g 62.2 ile, ¢ —20.5 
HCl: : 78 NidOa)s e —124.5 
HgeF lh) a aR BOIS I Behe on | cinch Ni(1Os)2°2H:0 ¢ (1) —264.9 
HgH 7) "52.42 e (Il) Ties 
Hel 9 33 23 | —16.9 67.1 NitTO2)s 40 e = 401.7 
Hest (yellow) } roe aa | ema | Grciees [ence NiNOir6H0 fe 
alee e 524-55 Reet | Bosch | eee 4 
) Coen ED Wy 10d ee | eedatcce || coctanile | ovdene : 
Be yO Je Bios eyt Gace al cra. | aan One € 
Hex NGy ail 10 «|e 906.0 > 1 be, a8 | 5 Fee ee ae 
(red ) ¢ —21.68 | —13.990| 10.255] 17.2 NisO. . 
green) c Stee aun 10.232] 17.5 ae ae 
g: ce =k. — EBSCO L cniels ote avers? 0 cevatetniade . 
Boome i less | 8 | ee lie Soca fi) |e 
r e —13. - 18.6 . 
a {blaee) e = 12-90) -11-05] 8:10] 19.0 NiSOc7H:0 e 
4 ¢ 168.3 | ope se. | Sactedte Lou teere Niobium 
Hg:S0« ¢ =177.34 | 149.12 | i09:303 | “47:98 Nb 4 spon Wins oo lt co adieen a 
Molybdenum 4 387.8 : 
Mo r) 155.5 144.2 |—105.70 43.46 Nb:O« . ae tg GR aa) Su ae CaoN|| Raters 
4 ee ops hot ¢ ABSEOy We ceto stk, Ito eic x eepeliennte® 
MoBrs ¢ Nitrogen (NH.OH; NH:OH: N2H4; and NsH; see under ammonia) 
MoBrs ¢c A 0 0.00 0.00 0.000 45.77 
MoBra ¢ NOBr 9 19.56 19.70 | —14.44 65.16 
MoBri ¢ Noch 9 12.57 15.86 | —11.625] 63.0 
o € g 7 rT sae a eal (econo iryucta ite 
MoCls ¢ NO 0 21.60 | © 20:72 | ~is.ia7 | ‘80°34 
MoCls ¢ NOs 9 8.09 12.39 | —9.082| 57.47 
MoCh ¢ N20. 0 2.31 23.49 | —17.219 72.73 
MoCls ¢ N20 9 19.49 24.76 | —18.149 | 52.58 
MoCle ¢ N20s 9 38 Ae [Rees RE 
ols ec c a (UMGIN elelesvelapate, Do sialevelawale: [i ee auacele 
Mol; c HNO: Ig —41.40 | —19.10 14.000 | 37.19 
Mol. ¢ aq —49.37 | —26.41 | 19.36 35.0 
Mols ¢ HNO;-H:0 lq —112.96 | —78.41| 57.474 | 51.83 
MowN ¢ ENO sHO lq —252.20 | ~193.70 | 141.980 | 82.92 
¢ smium 
Mo0s ¢ Os 9 174 163 —119. 5 45.97 
oq ¢ 0. 0.00 0.000 7.8 
Os0. 9 —79.9 | —67.9 49.77 65.6 


Substance 


Osmium 


Or 
(white) 
(yellow) 


OsS2 

va 
xygen 
Oz 


O; 

0 
Palladium 

Pd 


PdBra 
Pd(CN)s 
PdCle 


Platinum 
Pt 


PtBra 
H2PtBre-9H20 
PtCh 

PtCh 

PtCh-~ 
PtCl-5H:0 
PtCle~- 
H2PtCle 
H2PtCle-6H20 


Polonium 
0U2 
Potassium 
K 


Kt 
KAI(SO«)s 
KAI(804)2"12H20 
2AsO6 
r 


K2C204-H:0 
KCN 
KCNO 


Se 2S a Se Ss PISS Pu Wee 


ES ae ES ER SS ACRE ASD ACS SMCS AES ot BS SUS AS OS SS Site 2 SS eee 


Pt AR) 


a 


State 


VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


AFf® 


0.00 
39.06 


— 37.595 


14.62 
0.00 


—67.466 


Logio Kf 


0.000 
— 28.631 
27.56 


—10.716 
0.000 
49.452 
391.627 
899.96 


42.66 
41.49 


8° Substance 
Potassium 
34.7 KUNS 
29.7 KCl 
nbtoFl. KCIO 
KCIO,; 
49.003 
SA KCI0. 
K2Cr0« 
aie. K,Cr207 
eee eee KF 
wateahes KF-2H20 
Be iterate KF-4H20 
KHF; 
41. KI 
ee KIO; 
Wi. KI04 
ete KMnQ4 
KNH: 
38.98 KNO: 
10.6 KNO; 
a K:0 
52.13 K202 
66.90 K20. 
83.11 KOH 
eRe. K:8 
74,49 Ki84 
84.3 K2SO; 
77.59 K2S04 
50.2 KHSO« 
ote... K28206 
50.45 2820s 
aehets.. 28406 
a Praseodymium 
A oa Pr 
Oe. +H 
ae tees PrCls 
ar Erato, 
2 2 
100 Pr 
Fae PrO: 
eee Pris 
we. PrOH)s 
ate Pra(SOv)a 
; Pr2(SO4)3°8H20 
"526 Promethium 
; Pm* 
Ph 
aye Radium 
"eid Ra 
ete bes 
RaClo-2H20 
AaERS Ra(NOs)s 
Stee 0 
Toxins: RadO 
“ihe naaan 
eer Oe Rn 
EON Bhenium 
slates RePs 
2 
go He, 
24.5 Reba 
48.9 neil 
164.3 Bhodium 
a 
05 
RbCl 
ane. RhCh 
35.65 : 
RhO 
63.4 RHO 
ae Rh:0, 
dpa Rubidium 
pia: Rb 
AIHA. Rbtt+ 
wate RbBr 
CGS Rb.CO; 
MOR... RE.CO.H:O 
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VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


Substance State AHF? AFf* Logw Kf 8° 
Rubidium 
RbHUOs ¢ — 298 86s, cee | Lee | lee es) Bold ot ree acs) 4. cate Lecce. 
RbCNS ¢ 645.8 |, eae ie | ese ef bE agra Sessa | a eee lee 
ag Ce) er Mal Wire as) | et ite 4) OER oe Cer! PO ee a0 Il aeiiem eres gaeeeeene Musee cree 
RbCl ¢ = 102" 08 ||(—08 48) |e en ee eee 0 
aq —98.9 | 08.80] 72.419] 42.9 ¢ 
RbC10, c —93.8 | —69.8 | 51.16 | 36.3 ¢ 
aq —82.4 | 68.07] 49.894] 68.7 oe ) EPR 82785) 5. ee | Mea ee co 
RbC10« ¢ —103.87 | —73.19| 53.647] 38.4 Ot i ae Occ on a ee ae Perec 
aq —90.3 | —70.02] 51.324] 73.2 ¢ 
RbF ¢ 131428'| |. cot 4. ail | See eae ee ¢ 
aq —137.6 | —133.53| 97.876 | 27.4 ag 
RbHF3: ¢ me E728 |i essen pact | perenne 0 
RbI ¢ —78.5 | —77.8 | 57.03 28.21 c 
aq —72.3 | —79.80| 58.492| 55 e | 42.02} —24.08] ........ 
RbNOs c -117.04 Rall helen ote as Ce Fe Soon cee | Wormers | antares 
aq —108.5 | 93.86} 68.798] 64.7 ¢ 
RbNH: ¢ STATE AL prea aes | peta, 5: aq 
Rb:O c 18:00 | ete cal aetna | eee ¢ : 
Rb:0: c == 1018 7M ese. Seen | nce en a aq 
RbOH ¢ SOR aL tere | as ee | ae Ag:O e 29.09 
aq —113.9 —105 05 77.000 27 2 Ag:Os Ce OM 8 eisvere: favtia  covsiathecate | atetatetere 
RbOE-E: ¢ = 177585 he cRet [hak Ce eRe Ag:S e 34.8 
RbOH-2Hs0 ¢ eS 1 Th ed Re ROC EA pa ¢ 35.9 
beS ¢ =63.2/ lcd ak (Lees |e. Ag:8O« ¢ 47.8 
RbHS c Aint! it pcre orice t borarwal h Seo: Sodium 
RbHSO. c S278 Th comenon. | keel abel aes + Na @ 
Rb:SOs ¢ a S40B 50) Hi are tae ce | Matec nue all eae ¢ 
aq —334.7  —312.24| 228.868] 33.8 + 
Ruthenium Net 0; ps 
a 9 160 149 |—109.2 44.87 NasAs0v12H:0 | ¢ 
e 0.00 0.00} 0.000) 6.9 aBO2 ¢ 
RuCls c OSE late crc [acetate ee | neccetetts NaBO;-4H:0 c 
Ru0: c PSPs) Pil otaedee Aol haconntode Pl adenne NaeB,O7 c 
A foaa c —48.1 = AAS bir AY Perarsceters NazB.07:4H20 ¢ 
poe um NazB.07°5H20 ¢ 
mn. 9 AG ce hl ht Garros Goal Reser ace 43.74 Na2B,07:10HaC c 
Sm aq —169.8 | —165.9 PANO 1 Bo acaue NasBiOs ¢ 
SmCl, ¢ (a) e408 cents toate ren hace NaBr c 
hk le = 289.9 —259.9 | 190.50 | ....... aq 
mis c a ate Bee Mevaxegeyat tern l Mansa eave -o [ei Reateve a 
aq —209.9 | ~302'9° | “iaa'72° | 125001: Nabe aHs0 : 
8m(0H)s Cie | tn al jee Stee —308.8 | 226.35 | ...... NaCN-4H:0 e 
Sm2(SO«)s aq —000°3 | —863.8 | 633.15 | J.i.... Maen geo ¢ 
Sm2(SOx)s-8H20 CE hele RIES ore | — 1332.6 976078 |b nrrratere NaCNOU e 
Scandium NaCNS e 
g OS: Na S  i. 41.76 aq 
Sct aq —148.8 —143.7 105.33' | Gaskin Na:CO ¢ 
ScBrs ¢ 110348 id. eRe hot 8 | ae NazC0;-H:0 e 
aq —235.5 | —217.4 | 159.35 | 22102): NasCO.-7H30 e 
ScCls ¢ =2008 0b or ee een eee arC0+-10 e 
aq — 268.9 —237.7 1743S o com te cars aHC ¢e 
Selenium aC: 10s e 
Se g 48.37 38.77 | —28.42 42.21 NaC:Hs023HsC ¢ 
Se (gray, hex.) ¢c 0.00 0.00 0.000 10.0 NasC:0. e 
(red, mon.) ¢ O10 OUR Rr ensl) rates eh, cone Nach. 9 
ac tee sn GPE seein. [pater e 
P COS Rava archevaw itt (vuaiva ape Ml wogtes 
HSe g 20.5 17 —12.468 52.9 NaClo a 
aq 18.1 18.4 | —13.49 39.9 NaCl0, ¢ 
Se0: c = 65 .00))| Fesaom tere Meccan Secor |i dren NaClOs ¢ 
H:SeOs ¢ 7126.5, “ieie | pica) age aq, 400 
aq —122.39 | —1 4.622 | 45.7 
H:SeO« ¢ Sh 6) MEI sin eh ead a 5000 
aq —145.3 | —105.42] 77.276] "8.7 aq 
Silicon NaClo ¢ 
i : *0.00| "0.00 | 0.000 | “443 Fi 
i ¢c R \ ci c 
toe f x67 | Wa6:i | aid’ | 3554 Necrovano | 
} c —20. —20. d 
SiCle ’ —145.7 | 136.2 | 99:83 | 79.2 NasCrOr omy 00 
a —153.0 | —136.9 | 100.34 57.2 aq 
SiFs g —370 —360 263.9 68.0 NaHF. ¢ 
SiH g —14.8 —9.4 6.89 | 48.7 My 0 
Sila C Sh Ge It Gell beeen eel Geet c 
SisNo ¢ -179.3 154.7 | 113.39 | 22.4 Nal 0 
BiO2 (quarts) c —205.4 | —192.4 | 141.03 10.00 é 
Sue a. Thor's | —iere | 140.68 | 10:38 r! 
tridymite ¢ —204.8 | —191. : ; c 
ed bbe —202:5 | —190.9 | 139.92 | 11.2 Nal-2H:0 ne 
; , ag EP ti ese boul londoonoe aceon NaNH. e 
SiS, (white) A ro Be acta pane cadtts | Peer Soe NaNOs ¢ 
iF’ Sy POET Rgopedpede mordar cn, weccc one e : : ; i 
HBO, oy Sao |u| it] es Mee a =108'65 | —89-00 | 65.236 | 49-4 
104 ¢ c= 3408 Bll cicastiseee | lnancteuiten |) eat sens A —99. —90. : : 
HsSi0, ; maT [veins | ieee | ain ba ¢ T3206 | eesssces | vseseee [ove 
_- =) | ARO AO Cee ACT OUT fh (Pogo CouT ¢c - OO ere ccecapaysio® |p, ctavccern cod Nt eres Aree 
Silver : sate aq 112/24 | —100.184| 73.434] 11.9 
Ag 0 ren oh Sita Tol NaOH-H:0 c gern —149.00 | 109.215] 20.2 
= 4 : ce =— oD | ceccccce | cvccccne | @ccccee 
Agt ie 25.31| 18.43 | 13.61 | 17.67 pa e Eeeg Al ior cat cesarec’ | eas 
AgBr ¢ —23.78| —22.39| 16.807] 25.60 NaH;P0;2}H:0 | ¢ CETTE He nets Sell WA Serome ie cinta 
Teattee c —120.97 | —104.48 76.582 40.0 Na:HPOs ¢ Sar re ale cig ate Al) wine 6o nice Miaath 6 eavete 
A é = OSUAI HORT el) ch etie || SAAR i e pen OR END WME clam aete Hit ate sisielcle et Ll ete vie'eiet 
ACN ¢ 34.04 | 90.20 | ~28.733 | “20.0 ier | oad bear? feted EY aA a gle a BORO 
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Substance AFf° Logio Kf s° 


Strontium 
©. PMT | ceseete | creseen [acne ees ee ¢ 98.07 13.0 
ecccsces | cocscvese | eeveces 2 c ate - te eeeee 
: Ch ee SIS ao | cseee ee Wsccies wae ene oes O2-8H20 
NaHPOvizo =e 9 f—azesd | S220 | I B(OH): ; 
NaPO 9 ¢ Pies cll eeetieed be eae aq 
asPO4 12i2! Cm it 1900.00 | eee hal cresdiste oases |] uaie'op ¥ 08 Sr(OH):*H20 
NaNHHPOrdH:O fe = | e827 | 2202002 | I Sr(OH)r8H:0 | ¢ 
NaHsP Oe Pe e002 SFias |! Praracicgs Me} || Ves crate noe att Sra(POs)2 c 
NaHPs-QrH:0 Geip— 1 ee Wer O2O S| cited | scccc ably a ecot SrHPO, c 
a: 2 Qe | ATR OUS, SH ecu creze cro) eveavecceia | Ysietpis cece Sr(H2PO«)2"H20 
Na2H2P307-6H20 Cree | Be He NOBOT OS Wests meets. tiene ces, | vate cies 88 hee 0 
Na 0 OF | SRT 4 | coat. |: wows. B80 ¢ sigeeee 
MHPiO;HO [eb Ale F 18 =709 98) wie |). aces |e r5Os ¢c 233.75 29.1 
cot nape é EE RR OS 0 lee sulfur aq 227.45 | —5.3 
NasPs0+-10H20 nogona fal onosceocgl thot sare 8 : —31.9362] 40.085 
htt © JMB R | seessete | costes Pi aseeees (rhb) Q Pete | eatipie 
tear ie CHRO. | esetees | cosseeee [ osteees el : Per yrset n het 
Roce @ | KHTBG | oeseeses | cessesee | seseees sb 
CeO PSHE | oeseeees | cseseeee | seerees RCL 
eer @ | TRE | veeeeaee | seeetees | stteees SCL 
Nace AgH.0 © BRB | cescees | ceeseees [Paeeeees BOCs 
ES € | TANGO | oeeeese | ceeteees [ nseeees BOsCle 
ee @ | ABR | oeeteeee | ceeeeees | otteees oF 
Sh e sg Mb RS cnn <- Hs 
Nass, @ | BRE | ase | ieee | tay: 
Na:803°7H20 Cy a AS ee reies | case dean | aeneses H,S-6H:0 
a 331,40 | —302.62 | 221743 | 32:9 “ep 
Na:SO«-10H:0 “a ere ae Nan - of 
NuSS. e 638.380 | 141.7 8:07 
NaHS0,-:H:0 eel Meee s foc | eee H:SO; . 
ao € | 888-2 | eee | cette | oseees 3 
NazS:03°5H:0 at cae | vetted tenes ste “ 
NasS0s . 199) “rope | “Caesar ities "<2 H:S0¢ 93. a 
Oe fe BMGT | Lele | cattpene |ineeeeee =216-00 | ~if : 
Mae Ot oH.0 @ | 808-9 | ore eeaee | cece | oeeees 5-- ag 16 177. 34 41 
Na:S106-3H20 c | ae | SO.7~ aq —149.2 -118. 8 87.08 10.4 
Naz$<0v-2H20 @...) ae Wee 550.0 | detg dee] eos gine denen. ae og =716.00 | ee eee 4.1 
a c eat CRs 3 <a aq —184.) | — 127. 24 | 29. 
NazSe-44H20 > | grb 808.2 | ccccg dee | carnptentl eres ss Br aq -4.22 3.01 | —2.206] 14.6 
NazSe-9H20 Cote em: foi tt | eee HSO.- aq —150.09 | —126.03 | 92.378 | 31.64 
Mae eto pate War Ee a ARE DD ie cc fms lh harepiat bee aq —211.70 | —179.94 | 131,893) 30.32 
ns ° Sah: el Ee a Tp 9 185 Sh) 
2 3 . . . 
Nassi0:5H:0 | ¢ 3 TaN : 2° | 
Na2Si03-9H20 a Seow 6 | Lee | eee cs Ta.Os C —499.9 —470.6 344.94 34.2 
aoSil’s c a Technetium 
Nees © | BT | ete | caeneee | aeaeees : : fod 0.00'| i: amiog fae 
aaSnOy aq, 1200 ‘sg | eel eee Tellurium 
a2UO« ¢ onsinigds | Cumtonscct pantiws< hs 9 47.6 38.1 | 27 aa oe 
pact te ¢ rt erect rs sy oe é rs 0.00 | F O.p0r age 
3 4 am, Py Mee eee ie eo tre | oe 
cS ehehs é nega t Baraat Tease ms ae 41.0 22,0 | See 
2 2 e. ebrs —49.8 | ocwag deel) Game en eres 
Strontium socal vac St fete dm ate at oak Ee TeCia 5 ara | 1a) ere 
Sr 9 39.33 TeFs 9 —315 —292 214.0 80.67 
Srt+ : 13.0 Tes : 77.8 bi60 | 47.383 | 16.99 
~ ne Lat eOe —77.69| — : 
Sra( AsO) ms 18 7 shins Be Leneecacecd wes Ete, é aT | 
2 c TTA Mla et Bl os ee aq 144.7 | cece eee | cence ene | cones 
= “i92'1° | “133°48° | ©2392" H,TeOs 166.7 | .cccchee | een eee eee 
SrBr::H:0 aq eu eee el ee H,TeO.-2H20 os 300.6 | 246.3" | “i7oleo | "47 
ape eh z —604.4 sete ewww | tee ewww es | we ewes Eoretae 
COs - —291'2 | 2719 | “i90'30 | 23°83" Q 87 | .o.stdon | nee 
- Sr(HCOs)2 = & ; 0.00 0.00 000 Lee. +. 
Br(CsHliO.)a ra Ty leh. | eee? Tors aq —168.4 | 163.9 | 120.14 | fo... 
—362. Wei =o a c —241.6 | .....c20 | seen es 
Se(CoHOar HHO | ¢! Si A Vea 6 i seca Si Erie ae =998.5 | 387.9" | “ia9.d4° ooo. 
i OUR yO ADs | aanicieatee | IOe.t008 = 8 5 —809.8 | O5U.22 | wueeeee 
SeC204-H30 0-8 te | sen eee re so0 ea me fie —132812 | 973.55 | 1.1... 
SrC20«-2}H20 e ee TRIE | ees | Pn ROPES ee tees reer Teh a! ine ae.2 | —26.58 | [alles 33 
Pa elon c = 895 18 oh. Sree)! Cee cee || Radileccste 9 : 0.00 0.000 15.4 
SrCl: c —198.0 | —i86.7 | 136.85 | 28 Tit A 0.00) _7i7ss)  teaeeneian. 4 
aq —210.43 | —195.7 | 143.45 | 16.9 TH+ aq of 38) solo PES eee 108 
SrClo-H20 c BOA | a kd. |) oes ail Bebe TBr aq rl ee oe 63.8 
SrCl2-2H20 ¢ gag 7 |} Geet ee. || Pieveee. |] saan ee 9 a 7 | 9910 | 266 
SrCl.-6H20 c Tt hi eee. Mal Meer eae ¢ oe Ea 
StF c 900.9 jl cite. || Seed coated TIBr aq —37.5 | 0278) | See es 
SrH 9 52.4 45.8 —33.57 49.43 TIBre4H.0 c 4 (i ON cc eel is RBS 
SrH: c gg Tl oe Oe Ol i nse oe all Mogae TIBrO ¢ = He +o oTaeie'e ||! te\pehe Maine 
Srl2 ¢ 21956 eo cco. ages es . ¢ a+ “ig | “L9'gs3 | 68.8" 
aq —157.1 | —157.7 | 115.59 | 42.9 TIC aq oes eee ea 81.1 
SrlsH20 ¢ ee Me. ol Pree eee 9 =. “so ee8k 9 
Srlz-2H:0 c re OR an eee) | eae ieee ¢ —18.99 | ee 
Srl 6410 ¢ MBI | lies | seen | cates TIC aq 33-4 | 5 ee 
r(N3)2 c B69 [Seeger il) cvencsiont eayiecisice a oA Mie ER ae 
SiN; Z = 3-4 ca bectlee eee oe 4H:0 : ert ZL | ..caeee. || SA eeimeraigaate tees 
r 2)2 c ae GB | wccdebee WcBeeenrGebteseece. 8 Reig, | OBOE PO | aR aie 0” | eee ee eG 
Sr(NOa)2 ¢ m093'5 | cc ts. |os-cegptihea tees: mae Bh 8 el eee 
aq —229.02 | —185.8 | 136.19 | 60.06 e (II) 3 F 56.5 
Sr(NO1)24H:0 te 51416 [ree a! baie Fs aq -12.0 | -39 


Substance 


Thallium 
TIIOs 


Th(SO4)2 
Thulium 


n 
ave cubic 
tet), white 

SnBrz 

SnBre 

SnBrs-8H20 

Beet 


SnCl2 
SnCl2-2H20 


Sn 
Sn(SO«)2 
Titanium 


TiO: (rutile) 
_ _ (hydra\ 
Ti203 
TizOs 
Tungsten 
WwW 


ue 
wo: {yellow 
Wo. 20 (H2WO«) 


we. 
beg 


State 


+3) eyo SIGNS 


3 


eaanrceanaaaanoann 
* 


=~ ° ~ ~ 
eaaanaaagoaaf72a2@a0aaesd ° ee eo CeCe SS lire ee RCa cy 
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aD 
i) 
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aS 
~~ 


(am. ppt) 
edi 


° 


anoaaaaas 
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0.00 
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VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


191.8 
0.00 


—196.9 
— 230.0 


Logio Kf s° 
34.89 Seas 
29.39 58.1 
26.439 38.2 
25.083 65.6 
23.82 23.8 
33.35 1743 

"141.356 | 65.1. 
0.000 13.6 


ecceccce | evcccee 


253.6 18.83 
403.1 30.92 
—140.44 | 41.55 
0. 8.0 
"133.748 | 19.90 
saatag | aan 
***0.000 | “12:03 
91.18 | —30 
101.44 | —78 
120.72 | 49 
138.17 | 58 
30.8 14 
144.32 | 37.99 
168.59 | 47.4 


Substance State 
Uranium 
UCls e 
UCle c 
UF: e 
UFs 2 
UFs Y 
UFs 0 
UH: s 
Uls e 
Ula e 
UIBrs e 
UICls s 
N ¢e 
U2Na é 
UO: e 
UO:t aq 
U0O2**+ aq 
UO; c 
U0;:H20 G 
U0s:2H20 & 
U0.2H20 e 
108 e 
uit ay aq 
4)2 
UO:Brs ba 
U02(C2H102)2 aq (dil) 
One -2H20 | ° 
UMHc0-6H0 | ¢ 
HiC2Hy 2 : 
wo.ch aa (ty 
UOsCr04 | 
U02Cr04:54H20 : 
U02(NOs)2 aa 
U02(NOz)2"H20 c 
U02(NOs)2:2H2O0 c 
U02(NO3)2°3H20 ¢c 
pk ERD c 
U0804 aq 
U02804-3H:0 c 
Vanadium 
V t] 
c 
VCl ¢ 
VCly ¢ 
VCle Iq 
VN ¢c 
vo 9 
V0; e 
203 
V204 ¢ (II) 
V205 c 
VOCIs 6 
VOSO. ¢ 
oliram ee lLungsten 
= If (See T: ) 
enen 
Xe 9 
Xe-6H20 ¢ 
Ytterbium 
Yb g 
c 
Ybt* aq 
Ybte aq 
YbCl; ae 
Yb2(SOs)s ag 
eh teat ¢ 
Yttrium 
By g 
c 
H+ aq 
YCls 4 if 
Yi; ae ) 
Os c 
Y2(80. og 
YiBOne -8H20 e 
Zine 
Zn 9 
ra 
Int+ aq 
ZnBr2 c 
aq 
ZnBr2-2H:0 C 
Zn(CN)2 c 
ZnCOsz e 
Zn(C2H,02)s 2 
Zn(C2H302):-H20 ec 
Zn(C2HyO2)2-2H30 ¢ 
ZnC204-2H20 “ 
%n(CHa)2 Ig 
Zn(C2Hs)s Iq 
ZnCle ¢ 
aq 


* Soluble. 
D-77 


Logio Kf 8° 
174.01 62 
177.02 68.3 
248.5 26 
308.6 36.1 
337.9 43 
355.5 90.76 

92.43 65 
“149.82 | 54 
55 18 

142.2 29 
188.4 18.6 
174.16 12 
173.28 —17 
207.4 23.57 

"(41.83 | —30 ” 
"200,18 | 66 
211.98 53 
245.77 76 
290.70 85 
333.29 94 
458.12 120.85 
303. 24 —13 
429.53 63 
—79.90 | 43.65 

0.000 7.05 
ib Be | 23.2 
87.96 31.3 

B28 7 | ae 8.91 
‘198.6 | 23.58 
233.1 24.65 
252.1 31.3 

0.000 40.53 


—116.48 


VALUES OF CHEMICAL THERMODYNAMIC 
PROPERTIES (Continued) 


Substance 


Zn(NOs3)2 

zat NOs)2-H:0 
Zn(NOs)2-2H20 
Zn(NOs)2"4H20 


Zn(NOs3)2-6H20 
ZnO 


nD 
Zn(OH): (stable) 

(unstable) 
ZnS 


(sphalerite) 
(wiirtzite) 
ZnSO. 


ZnSOu-H20 
ZnSO«6H20 
ZnSO«-7H20 
ay a 
r 


rN 
ZrO(NO;)2°2H20 
ZrO(NOs)2"3H20 
ZrO(NOs)2°34H20 
ZrO(NOs)2°6H20 
ZrO2 
Zr(OH)« 
Zr(OH)«-H20 
Zr(OH)«:2H20 


Zr(SOx)2"H20 
Zr(SO«)2"4H20 


Formula 


Cc Carbon 
(diamond) 
(graphite) 
co Carbon monoxide 
CO: Carbon dioxide 
CO;=> Carbonate ion 
CH; Methyl 
CH, Methane 
HCOO- Formate ion 
HCO;-— Bicarbonate ion 
CH:20 Formaldehyde 
CH:20;: Formic acid, monomer 
Formic acid 
H2CO; Carbonic acid 
CH,OH Methanol 
CF. Tetrafluoromethane 
CCl Tetrachloromethane 
COC]: Carbonyl chloride 
CH;Cl Chloromethane 
CH:Cl: Dichloromethane 
CHCl, Trichloromethane 
CBr4 Tetrabromomethane 
CH,Br Bromomethane 
CH2Brz Dibromomethane 
CHBr; Tribromomethane 
CHil odomethane 


eaaanaananaanaananaananaanananannnanaanaaadt 


g 

c 

c 

g 

g 

aq : 
ag — 161.63 
g 32.0 
g — 17.889 
ag —98.0 
aq — 165.18 
g =—27.7 
g — 86.67 
lq —97.8 
aq —98.0 
ag — 167.0 
g — 48.08 
lq —57 .02 
g — 162.5 
g —25.5 
lq — 33.3 
g — 53.30 
g —19.6 
g —21. 
lq — 28 

g —24 

lq —31.5 
9 12. 

g —8.5 
g -1. 

g 6. 
lg —4.8 
g 4.9 
lq —2.0 
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152.688 29.8 
155 774 | —21.3 
197 83 34.9 
406.81 86.8 
448 51 92.4 
— 84.29 43.31 
0.000 9.18 
153.2 44.5 
55.27 9.23 
179.14 12.03 
AFf° Logio Kf 
160.845 — 117.897 
0.6850 —0.5021 
0.000 0.000 
— 32.8079 24.048 
— 94.260 69.091 
—92.31 67.662 
— 126.22 92.517 
— 12.140 8.8985 
—80.0 58.64 
— 140.31 102.845 
— 26.3 19.28 
— 80.24 58.815 
= 82.7, 60.62 
=Bo 1 62.38 
— 149.00 109.215 
— 38.69 28.359 
— 39.73 29.122 
= 15128 111.27 
—15.3 11.21 
16.4 12.02 
— 50.31 36.877 
—14.0 10.26 
=—14. 10.3 
=15.:1 11.07 
sal Lay, 
=e L 12.53 
8.6 —6.30 
—6.2 4.54 
—1,4 1.03 
3.8 =—2.78 
0.7 —0.5i 
5.3 —3.88 
4.9 —3.59 


29.0 
Ge 4Sy ( 
44. 
21.9 


VALUES OF CHEMICAL THERMODYNAMIC 


PROPERTIES (Continued) 


Formula 


C2H2 
C2H2-6H20 
C2 


C2HO:Cl: 
C2HsBr 


C.2H«Brz 
C:2Hsl 


C2Hal2 
C2H6S 


C.N2 
C:HiN 


C:H:iN 
C:Hs,O.N 
C:H:SN 
C:H;0,8N 


Name 


Diodomethane 
Triodomethane 
Carbon disulfide 


Carbon oxysulfide 
Cyanide ion 
Cyanate ion 
Tetranitromethane 
Hydrogen cyanide 


Hydrocyanic acid 
Methyl amine 
Cyanamide 
Guanidine 
Cyanic acid 
Nitromethane 
Urea 


Ammonium carbamate 
Cyanogen chloride 
Methylamine hydrochloride 
Cyanogen iodide 


Thiocyanate ion 


Thiourea 

Oxalate ion 
Ethyne (acetylene) 
Ethyne hexahydrate 
Ethene (ethylene) 
Ethane 

Bioxalate ion 
Ketene 

Glyoxal 

Oxalic acid 
Acetate ion 
Ethylene oxide 
Acetaldehyde 
Acetic acid 

Formic acid dimer 
Ethanol 


Dimethyl] ether 

1-2 Ethanediol 

Chloroethane 

1-2 Dichloroethane 

Chloral trichloroacetaldehyde 
Trichloroacetic acid 
Bromoethane 


1-2 Dibromoethane 
Iodoethane 

1-2 Diiodoethane 
Ethanethiol 
Dimethyl sulfide 


Cyanogen 
Acetonitrile 


Methy] isocyanide 

Ethylamine 

Aminoacetic acid (glycine) 
Nitroethane 

Methyl thiocyanate 

Methyl isothiocyanate 
2-Aminoethylsulfonic acid (taurine) 


q 


q 


eengnaogpasnoreannaaas 
2 


S88 ace 
2 ay 


Oe 


Iq 


ee ssesseges 


State 


very dilute) 
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AHf° AFf° 
15,0" Peete ne. an 
33.6" > eee st. 
27.55 15.55 
21.0 15.2 
— 32.80 — 40.45 
36.1 39.6 
—33.5 — 23.6 
BB 0) maga pe ere sce 
31.2 28.7 
25.2 29.0 
25.2 26.8 
Serf 6.6 
CEP.» |) SMa od 
172.0 meee \areteret ere. cre 
—35.1 — 28.9 
—21.28 2.26 
—79.634 — 47.120 
— 76.30 — 48.72 
— 154.21 — 109.47 
34.5 32.9 
— 68.31 — 35.09 
54.6 47.7 
40.4 42.6 
43.2 43.3 
Dla 2im og ||| Sasskerscte'scye 
ee A eae or enreenes 
— 197.0 — 161.3 
54.194 50.000 
Sail Le | Bee e cies 
12.496 16.282 
= 20.236 —7.860 
—195.5 —16CoL 
oso’ 3 
IOS CER) ||) ottenterse-d oaks 
— 197.6 — 166.8 
= 116.8430 i) eas yee tere 
— 12.19 —2.79 
— 39.76 — 31.96 
—116.4 — 93.8 
— 187.7 — 163.8 
— 56.24 — 40.30 
— 66.356 ea a6 
— 44.3 = 21.9 
— 108.58 Mid b2 
—25.1 02 
—39.7 Shey] 
DOD ie MERE Ae iT 
— 228i 4) | Abies aoe 
sVS Oa |) at heute oe ance 
a 20 Se || Gammicnare signers 
—19.30 —4.94 
mae ds AY ||) Seer oA eae 
Oi TE || Sree etre ect ac tes 
ENE Stes tasters 
—6.9 3.7 
—13.6 3.4 
73.60 70.81 
21.0 25.2 
12.7 24.0 
35.9 40.0 
tL OM entrees a ooke 
— 126.33 — 88.61 
= '30i Meee || Seah: 4c 
hye SP ach bose 6 
1S ee | ee ate ee 
BRS HAGT. WP wae ee AnS 


THERMODYNAMIC FUNCTIONS OF COPPER, SILVER AND GOLD 


1 cal = 4.1840/ 
Cp 
J/deg-mol 
r 
0.000818 0.00118 
0.00265 0.00504 
0.00650 0.0141 
0.0134 0.0306 
0.0243 0.0570 
0.0403 0.0955 
0.0626 0.149 
0.0927 0.220 
0.132 0.313 
0.183 0.431 
0.247 0.577 
0.325 0.755 
0.421 0.963 
0.535 1.203 
0.670 1.474 
0.826 1.772 
1.002 2.096 
1.199 2.442 
1.414 2.807 
1.647 3.187 
3.066 5.245 
4.774 Tats 
6.612 9.395 
8.419 11.22 
10.11 12.86 
11.66 14.29 
13.04 15.52 
14.27 16.59 
15.35 17.51 
16.30 18.31 
17.14 19.01 
17.87 19.63 
18.53 20.17 
19.11 20.64 
19.63 21.06 
20.10 21.44 
20.52 4 rar 
20.89 22.06 
21.23 22.33 
21.54 22.56 
21.82 22.78 
22.07 22.97 
22.31 23.15 
22.52 23.31 
22.72 23.45 
22.90 23.59 
23.07 23.70 
23.22 23.81 
23.37 23.91 
23.50 24.00 
23.63 24.08 
23.75 24.15 
23.86 24.22 
23.96 24.29 
24.06 24.35 
24.16 24.41 
24.24 24.48 
24.33 24.54 
24.41 24.60 
24.49 24.65 
24.56 24.71 
24.63 24.76 
24.69 24.82 
24.76 24.87 
24.82 24.92 
24.88 24.97 
24.93 25.02 
24.99 25.07 
25.04 Paya 2 
25.09 250i 
Zoe 25.20 
25.14 25.21 
25.19 25.26 
25.24 25.31 
25.28 25.35 
25:32 25.39 
25.35 25.42 
25.37 25.43 


Hy, is the enthalpy of the solid at 0°K and | atm pressure 


H;—H} (Hj, —H3)/T 
J/mol J/deg-mol 
Cu Ag Au Cu 
0.000359 0.000367 0.000478 0.000359 
0.00158 0.00197 0.00326 0.000790 
0.00409 0.00633 0.0123 0.00136 
0.00860 0.0160 0.0340 0.00215 
0.0161 0.0344 0.0768 0.00322 
0.0279 0.0663 0.152 0.00466 
0.0456 0.117 0.273 0.00652 
0.0712 0.194 0.456 0.00889 
0.107 0.306 0.720 0.0119 
0.155 0.462 1.090 0.0155 
0.219 0.676 1.592 0.0199 
0.302 0.961 2.255 0.0251 
0.407 1.332 3.112 0.0313 
0.541 1.809 4.193 0.0386 
0.706 2.409 5.529 0.0471 
0.910 3.155 7.149 0.0569 
1.158 4.067 9.081 0.0681 
1.458 5.166 11.35 0.0810 
1.816 6.471 13.97 0.0956 
2.242 8.001 16.97 0.112 
5.703 19.62 37.97 0.228 
12.25 39.14 69.53 0.408 
22.99 67.58 111.5 0.657 
38.89 105.2 163.2 0.972 
60.54 151.6 223.4 1.345 
88.23 206.1 291.4 1.765 
122.1 267.9 366.0 2.220 
162.0 336.2 446.3 2.701 
208.0 410.4 531.6 3.199 
259.5 489.5 621.2 3.708 
316.4 573.2 714.6 4.219 
378.4 660.7 811.2 4.729 
444.9 751.8 910.7 5.234 
515.7 845.9 1013. 5.730 
590.4 942.8 1117. 6.215 
668.7 1042. 1223: 6.687 
750.3 1144. 1331. 7.146 
835.0 1247. 1441. 7.591 
922.5 1353. 1552. 8.021 
1013 1460. 1664. 8.438 
1105, 1568. 1777, 8.839 
1199, 1678. 1892. 9.227 
1296. 1789. 2007. 4.601 
1395. 1901. 2123. 9.961 
1495. 2014. 2240. 10.31 
1597. 2128. 2358 10.64 
1700. 2243. 2476. 10.97 
1804. 2358. 2595. 11.28 
1910. 2475. 2714. 11.58 
2017. 2592. 2834. 11.87 
2125: 2710. 2954. 12.15 
2235. 2828. 3075. 12.42 
2345. 2947. 3196. 12.68 
2456. 3067. 3317 12.93 
2568. 3187. 3438. 13.17 
2681. 3308. 3650. 13.40 
2794. 3429. 3683. 13.63 
2908. 3550. 3805. 13.85 
3023. 3672. 3928. 14.06 
3139. 3794. 4051. 14.27 
3255. 3917. 4174. 14.47 
3372. 4040. 4298 14.66 
3489. 4163. 4422. 14.85 
3607. 4287 4546. 15.03 
3725. 4411 4671. 15.20 
3844. 4535 4796. 15.37 
3963. 4659. 4921. 15.54 
4082 4784. 5046. 15.70 
4202. 4909. ST 15.86 
4322 5035 5297. 16.01 
4398. 5114. 5376. 16.10 
4443. 5160. 5423. 16.16 
4564. 5286. 5549. 16.30 
4685. 5412. 5676. 16.44 
4807. 5538. 5802. 16.57 
4929. 5665. 5929. 16.71 
5005. 5745. 6009. 16.79 
5051 5792: 6056 16.84 


THERMODYNAMIC FUNCTIONS OF COPPER, SILVER AND GOLD (Continued) 
From NSRDS-NBS _ George T. Furukawa, William G. Saba and Martin L. Reilly 


Ss? — (G5 — H3) —(G5— Ho)/T 
T J/deg-mol J/mol J/deg-mol 
°K 
r 
1.00 0.000711 0.000706 0.000880 0.000351 0.000339 0.000402 0.000351 0.000339 0.000402 
2.00 0.00152 0.00175 0.00266 0.00145 0.00152 0.00206 0.000727 0.000762 0.00103 
3.00 0.00251 0.00347 0.00620 0.00345 0.00406 0.00631 0.00115 0.00135 0.00210 
4.00 0.00379 0.00619 0.0123 0.00657 0.00879 0.0153 0.00164 0.00220 0.00383 
5.00 0.00546 0.0103 0.0218 0.0112 0.0169 0.0321 0.00223 0.00338 0.00641 
6.00 0.00760 0.0160 0.0354 0.0176 0.0299 0.0603 0.00294 0.00498 0.0100 
7.00 0.0103 0.0238 0.0539 0.0265 0.0496 0.104 0.00379 0.00709 0.0149 
8.00 0.0137 0.0341 0.0782 0.0385 0.0783 0.170 0.00481 0.00979 0.0212 
9.00 0.0179 0.0472 0.109 0.0542 0.119 0.263 0.00602 0.0132 0.0292 
10.00 0.0229 0.0636 0.148 0.0746 0.174 0.391 0.00746 0.0174 0.0391 
11.00 0.0290 0.0839 0.196 0.100 0.247 0.562 0.00913 0.0225 0.0511 
12.00 0.0362 0.109 0.253 0.133 0.343 0.786 0.0111 0.0286 0.0655 
13.00 0.0447 0.138 0.322 0.173 0.466 1.073 0.0133 0.0359 0.0825 
14.00 0.0545 0.174 0.402 0.223 0.622 1.434 0.0159 0.0444 0.102 
15.00 0.0660 0.215 0.494 0.283 0.815 1.880 0.0189 0.0544 0.125 
16.00 0.0791 0.263 0.598 0.355 1.054 2.426 0.0222 0.0659 0.152 
17.00 0.0941 0.318 0.715 0.442 1.344 3.081 0.0260 0.0790 0.181 
18.00 0.111 0.381 0.845 0.544 1.693 3.861 0.0302 0.0940 0.214 
19.00 0.131 0.452 0.987 0.665 2.109 4.775 0.0350 0.111 0.251 
20.00 0.152 0.530 1.140 0.806 2.599 5.838 0.0403 0.130 0.292 
25.00 0.305 1.043 2.069 1.917 6.446 13.76 0.0767 0.258 0.550 
30.00 0.541 1.750 3.214 3.995 13.35 26.89 0.133 0.445 0.896 
35.00 0.871 2.623 4.505 7.487 24.22 46.14 0.214 0.692 1.318 
40.00 1.294 3.625 5.881 12.86 39.79 72.08 0.322 0.995 1.802 
45.00 1.802 4.715 7.299 20.57 60.61 105.0 0.457 1.347 2.334 
50.00 2.385 5.862 8.729 31.01 87.04 145.1 0.620 1.741 2.902 
55.00 3.029 7.040 10.15 44.52 119.3 192.3 0.809 2.169 3.496 
60.00 3.724 8.228 11.55 61.38 157.5 246.5 1.023 2.624 4.109 
65.00 4.458 9.414 12.91 81.82 201.6 307.7 1.259 3.101 4.734 
70.00 5.222 10.59 14.24 106.0 251.6 375.6 1.514 3.594 5.366 
75.00 6.007 11.74 15.53 134.1 307.4 450.0 1.788 4.099 6.001 
80.00 6.806 12.87 16.78 166.1 368.9 530.8 2.076 4.612 6.635 
85.00 7.612 13.97 17.98 202.1 436.1 617.7 2.378 5.130 7.267 
90.00 8.421 15.05 19.15 242.2 508.6 710.6 2.691 5.652 7.895 
95.00 9.229 16.10 20.28 286.4 586.5 809.1 3.014 6.174 8.517 
100.00 10.03 WAI 2 21.37 334.5 669.6 913.3 3.345 6.696 9.133 
105.00 10.83 18.11 22.42 386.7 757.7 1023. 3.683 7.216 9.740 
110.00 11.62 19.07 23.44 442.8 850.6 1137. 4.025 7.733 10.34 
115.00 12.39 20.01 24.43 502.8 948.3 1257. 4.372 8.246 10.93 
120.00 13.16 20.92 25.38 566.7 1051. 1382. 4.723 8.755 11.51 
125.00 13.91 21.80 26.31 634.4 1157. 1511. 5.075 9.260 12.09 
130.00 14.66 22.66 27.20 705.8 1269. 1645. 5.429 9.759 12.65 
135.00 15.39 23.50 28.07 780.9 1384. 1783. 5.785 10.25 13.21 
140.00 16.10 24.32 28.92 859.7 1504. 1925. 6.140 10.74 13.75 
145.00 16.80 25.11 29.74 941.9 1627. 2072. 6.496 11222; 14.29 
150.00 17.49 25.88 30.54 1028. 1755. 2223. 6.851 11.70 14.82 
155.00 18.17 26.64 31.31 1117. 1886. 2377. 7.206 1227; 15.34 
160.00 18.84 27.37 32.07 1209. 2021. 2536. 7.559 12.63 15.85 
165.00 19.49 28.09 32.80 1305. 2160. 2698. 7.910 13.09 16.35 
170.00 20.13 28.79 33.52 1404. 2302. 2864. 8.260 13.54 16.85 
175.00 20.75 29.47 34.21 1506. 2448. 3033. 8.608 13.99 17.33 
180.00 21.37 30.14 34.89 1612. 2597. 3206. 8.954 14.43 17.81 
185.00 21.97 30.79 35.55 1720. 2749. 3382. 9.298 14.86 18.28 
190.00 22.57 31.43 36.20 1831. 2904. 3561. 9.639 15.29 18.74 
195.00 23:15) 32.05 36.83 1946. 3063. 3744. 9.978 15.71 19.20 
200.00 23.72 32.66 37.45 2063. 3225. 3930. 10.31 16.12 19.65 
205.00 24.28 33.26 38.05 2183. 3390. 4118. 10.65 16.54 20.09 
210.00 24.83 33.85 38.64 2306. 3558. 4310. 10.98 16.94 20.52 
215.00 25.37 34.42 39.22 2431 3728. 4505. 11.31 17.34 20.95 
220.00 25.90 34.98 39.79 2559 3902. 4702. 11.63 17.74 21.37 
225.00 26.42 35.53 40.34 2690. 4078 4903. 11.96 18.12 21.79 
230.00 26.94 36.07 40.89 2824. 4257 5106. 12.28 18.51 22.20 
235.00 27.44 36.60 41.42 2960. 4439 5312. 12.59 18.89 22.60 
240.00 27.94 37.12 41.94 3098. 4623 5520. 12.91 19.26 23.00 
245.00 28.42 37.63 42.46 3239. 4810 5731. 13.22 19.63 23.39 
250.00 28.90 38.14 42.96 3382. 4999. 5945. 13,53 20.00 23.78 
255.00 29.37 38.63 43.46 3528. 5191. 6161. 13.83 20.36 24.16 
260.00 29.84 39.11 43.94 3676. 5386. 6379. 14.14 20.71 24.53 
265.00 30.30 39.59 44.42 3826. 5582. 6600. 14.44 21.07 24.91 
270.00 30.75 40.06 44.89 3979 5782. 6823. 14.74 21.41 25.27 
273.15 31.02 40.35 45.18 4076. 5908. 6965. 14.92 21.63 25.50 
275.00 31.19 40.52 45.35 4134. 5983. 7049. 15.03 21.76 25.63 
280.00 31.62 40.97 45.81 4291 6187. 7277. 15.32 22.10 25.99 
285.00 32.05 41.42 46.25 4450. 6393. 7507. 15.61 22.43 26.34 
290.00 32.48 41.86 46.69 4611 6601. 7739. 15.90 22.76 26.69 
295.00 32.89 42.29 47.13 4775 6811 7974. 16.19 23.09 27.03 
298.15 33.15 42.56 47.40 4879. 6945 8123. 16.36 23.29 27.24 
300.00 33.30 42.72 47.56 4940. 7024 8211. 16.47 23.41 27.37 


VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES OF HYDROCARBONS 


The values in this table are for the ideal gas state at 298.15 K. The units for AHf’, AFf°, and Log, , Kf are Kcal/g mol. 
The units for absolute entropy, S°, are cal/°K g mol. 

It is frequently possible to calculate values for compounds not listed since the following increments are known for an 
addition of a methylene group, CH,, to the following types of compounds: 


Normal alkyl cyclohexanes 
Normal alkyl benzenes 

Normal alkyl cyclopentanes 
Normal monoolefins (1-alkenes) 
Normal acetylenes (1-alkynes) 


For each of the above types of compounds the increments per CH, group are 


AHf’: —4.926 kcal/g mol 
OFf°: —2.048 kcal/g mol 
Log, . Kf: -1.5012 kcal/g mol 
Sz ~9.183 cal/deg g mol 


Relationships to SI units — The symbols cal mole“ deg~' and gibbs/mol are identical and refer to units of calories per 
degree-mole. These units can be converted to SI units of joules per degree-mole by multiplying the tabulated values by 
4.184. Similarly, values in kilocalories per mole can be converted to joules per mole by multiplying with the factor 4184. 
For further discussions of the SI system and for conversions from other units, see Pure and Applied Chemistry, 21, 1, 
1970. 


Formula Compound AHf° AFf° Log, . Kf Ss 
CH, Methane -17.889 ~12.140 8.8985 44.50 
CH: Ethyne (acetylene) §4.194 50.000 -36.6490 47.997 
Cony Ethene (ethylene) 12.496 16.282 -11.9345 §2.54 
C. He Ethane -20.236 — 7.860 5.7613 54.85 
Go HH, Propadiene (allene) 45.92 48.37 =35.4519 58.30 
Cn Propyne (methyl-acetylene) 44.319 46.313 -33.9469 59.30 
C,H, Propene (propylene) 4.879 14.990 -10.9875 63.80 
GH, Propane —24.820 — 5.614 4.1150 64.51 
C, He 1,2-Butadiene 39.55 48.21 —35.3377 70.03 
Che 1,3-Butadiene 26.75 36.43 26.7004 66.62 
He 1-Butyne (ethyl acetylene) 39.70 48.52 -35.5616 69.51 
Orley. 2-Butyne (dimethylacetylene) 35.374 44.725 -32.7823 67.71 
GH 1-Butene 0.280 17.207 -12.6199 73.48 
C,H, cis-2-Butene —1.362 16.046 -11.7618 71.90 
C, Hy trans-2-Butene -2.405 1S31S -11.2255 70.86 
GH 2-Methylpropane (isobutene) — 3.343 14.582 10.6888 70.17 
©, Hits n-Butane -29.812 — 3.754 2.7516 74.10 
GH 2-Methylpropane (isobutane) —31.452 — 4.296 3.1489 70.42 
C,H, 1-Pentyne 34.50 $0.17 -36.7712 79.10 
GeH,; 2-Pentyne 30.80 46.41 —34.0177 79.30 
Gay 3-Methy]-1-butyne 32.60 49.12 -36.0061 76.23 
CoHe 1,2-Pentadiene 34.80 $0.29 —36.861 195. 
C. Hg cis-1,3-Pentadiene (cis-piperylene) 18.70 34.88 -25.563 ATS 
Gro trans-1,3-Pentadiene (trans-piperylene) 18.60 35.07 -25.707 76.4 
CH 1,4-Pentadiene 25.20 40.69 29.824 qo 
C,H, 2,3-Pentadiene 33.10 49.22 36.074 77.6 
(CAs & 3-Methyl-1,2-butadiene 31.00 47.47 -34.657 716.4 
Gris 2-MethyI-1 ,3-butadiene (isoprene) 18.10 34.87 -25.560 75.44 
(Gs) bis 1-Pentene - 5.000 18.787 -13.7704 83.08 
CH cis-2-Pentene — 6.710 173173 -12.5874 82.76 


VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES OF HYDROCARBONS (Continued) 


Formula Compound AHf° AFf° Log, , Kf s° 
CaHie trans-2-Pentene — 7.590 16.575 -12.1495 81.81 
Ganiiig 2-Methyl-1-butene — 8.680 15.509 —11.3680 81.73 
Cart 3-Methyl-1-butene — 6.920 17.874 -~13.1017 79.70 
Cal ¢ 2-Methy1-2-butene -10.170 14.267 -10.4572 80.90 
(Epa Cyclopentane -18.46 DS — 6.7643 70.00 
CoH e n-Pentane -35.00 - 1.96 1.4366 83.27 
Ci H. Benzene 19.820 30.989 22.7143 64.34 
Cilne 1-Hexyne ZOESS SAS —38.258 88.27 
Chin 1-Hexene = 99296 20.80 -15.2491 pods) 
Geis cis-2-Hexene —11.56 19.18 ~14.0549 27395 
(es GA trans-2-Hexene -12.56 18.46 -13.5291 91.40 
Galite. cis-3-Hexene -11.56 19.66 —14.4094 90.73 
CoH trans-3-Hexene -12.56 18.86 -13.8262 90.04 
Cris 2-Methy]-1-pentene -13.56 17.48 —12.8135 91.32 
GH 3-Methyl-1-pentene -11.02 20.28 -14.8655 90.45 
C.Has 4-Methyl-1-pentene -11.66 19.90 14.5865 89.58 
Cro oe 2-Methyl-2-pentene -14.96 16.34 —11.9780 90.45 
Epa alee cis-3-Methyl-2-pentene -14.32 16.98 -12.4471 90.45 
(Gal ales trans-3-Methyl-2-pentene ~14.32 16.74 —12,2697 91.26 
Gals lees cis-4-Methyl-2-pentene -13.26 18.40 -13.4903 89.23 
CH trans-4-Methy1l-2-pentene -14.26 Woah) -13.0216 88.02 
Can, 2-Ethyl-1-butene -12.92 18.51 -13.5690 90.01 
(Coal es 2,3-Dime thyl-1-butene -14.78 17.43 -12.7782 89.39 
GH, 3,3-Dime thyl-1-butene -14.25 19.04 -13.9578 83.79 
Calelan 2,3-Dime thy]-2-butene -15.91 16.52 -12.1073 86.67 
(Cle kie Methylcyclopentane =25.50 8.55 — 6.2649 81.24 
Celts Cyclohexane -29.43 Ted) — 5.5605 71.28 
(Gras hy n-Hexane 39.96 0.05 0.037 92.45 
(Galaie Methylbenzene (toluene) 11.950 29.228 —21.4236 76.42 
CH. 1-Heptyne 24.62 54.24 -39.759 2k 
Chi 1-Heptene ~14.85 22.84 -16.742 101.43 
Ce, Ethylcyclopentane -30.37 10.59 — 7.7632 90.62 
(Gale bes 1,1-Dimethylcy clopentane ~-33.05 sy sish — 6.8372 85.87 
COG # lips 1,cis-2-Dime thylcyclopentane -30.96 10.93 — 8.0107 87.51 
CON IN 1,trans-2-Dimethylcyclopentane —32.67 9.17 — 6.7224 87.67 
(Gale Vin 1,cis-3-Dime thy lcy clopentane -31.93 oro — 7.2648 87.67 
CoH 1,trans-3-Dimethylcyclopentane -32.47 9.37 — 6.8690 87.67 
(Gl Iker Methylcyclohexane —36.99 6.52 — 4.7819 82.06 
Cala hie n-Heptane -44.89 2.09 Sissy 101.64 
Ci He Ethenylbenzene (styrene) 35.32 OO -37.4532 82.48 
GH is Ethylbenzene Teh AL 31.208 22.8750 86.15 
\OAls Gye 1,2-Dimethylbenzene (o-xylene) 4.540 29.177 —21.3860 84.31 
E15 lbs 1,3-Dime thylbenzene (m-xylene) 4.120 28.405 —20.8202 85.49 
(Gel 1,4-Dime thy lbenzene (p-xylene) 4.290 28.952 —21.2214 84.23 
Che, 1-Octyne 19.70 $6.29 —41.260 106.63 
Che 1-Octene -19.82 24.89 ~18.244 110.61 
(OAs bye. n-Propylcyclopentane -35.39 12.54 — 9.195 99.80 
Gali 1,1-Dimethylcy clohexane —43.26 8.42 — 6.174 87.24 
(Galas. cis-1,2-Dime thylcy clohexane —41.15 9.85 — 7.225 89.51 
C,H, 


trans-1,2-Dimethylcyclohexane -43.02 8.24 — 6.038 88.65 
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VALUES OF CHEMICAL THERMODYNAMIC PROPERTIES OF HYDROCARBONS (Continued) 


Formula Compound AHf AFf° Log, , Kf s° 
(Callie cis-1,3-Dimethylcyclohexane —44.16 FGM: — 5.228 88.54 
CrHire trans-1,3-Dimethylcyclohexane 42.20 8.68 — 6.363 89.92 
CAlay, cis-1 ,4-Dimethylcy clohexane -42.22 9.07 — 6.650 88.54 
(Gale trans-1,4-Dimethylcyclohexane 44.12 7.58 — 5.552 87.19 
CAA n-Octane 49.82 4.14 — 3.035 110.82 
Calabi 2-Methylheptane -51.50 3.06 — 2.243 108.81 
CAIs 3-Methylheptane —50.82 Bh) — 2.412 110.32 
Gallon 4-Methylheptane —50.69 4.00 — 2.932 108.35 
Cahir. 3-Ethylhexane 50.40 SO) — 2.895 109.51 
(Calelin 2,2-Dimethy lhexane -53.71 2.56 —- 1.876 103.06 
Cais 2,3-Dime thy lhexane -51.13 4.23 - 3.101 106.11 
Cals lies 2,4-Dime thy lhexane -52.44 2.80 — 2.052 106.51 
Calale 2,5-Dime thy lhexane -5§3.21 2.50 — 1.832 104.93 
GAlsly 3,3-Dime thy lhexane -52.61 eBily/ — 2.324 104.70 
(Cala 3,4-Dime thy lhexane -50.91 4.14 - 3.035 107.15 
Galen 2-Methyl-3-ethylpentane -50.48 5.08 — 3.724 105.43 
Calta A 3-Methy1-3-e thy lpentane -51.38 4.76 — 3.489 103.48 
Ci Hire 2,2,3-Trimethylpentane -52.61 4.09 — 2.998 101.62 
Chi 2,2,4-Trimethylpentane -53.57 8:13 — 2.294 101.62 
ClHiy. 2,3,3-Trimethylpentane -51.73 4.52 — 3.313 103.14 
(Cale lin 2,3,4-Trimethylpentane -51.97 4.32 — 3.167 102.99 
Garin. 2,2,3,3-Tetrame thy lbutane -53.99 4.88 — 3.577 94.34 
Leela Isopropenylbenzene (a-methylstyrene; 27.00 49.84 —36.531 91.70 
2-pheny]-1-propene) 

CeHts 1-Methyl-2-ethenylbenzene (o-Methylstyrene) 28.30 §1.14 —37.484 91.70 
era 1-Methyl-3-ethenylbenzene (m-methylstyrene) 27.60 $0.02 —36.665 93.1 
CHa. 1-Methyl-4-ethenylbenzene (p-methylstyrene) 27.40 $0.24 -36.825 OTT, 
CH n-Propylbenzene 1.870 32.810 —24.049 95.74 
(OMe Isopropylbenzene (Cumene) 0.940 32.738 -23.996 92.87 
(Caleb e 1,3,5-Trimethylbenzene (Mesitylene) — 3.840 28.172 —20.6497 92,15 
CrHK 1-Nonyne 14.77 58.34 -42.761 115.82 
GHe, 1-Nonene —24.74 26.94 -19.747 119.80 
Cit. n-Butylcyclopentane -40.22 14.69 -10.768 108.99 
Cooke n-Nonane -54.74 6.18 — 4.536 120.00 
Crotie n-Butylbenzene -— 3.30 34.62 —25.374 104.91 
Cre His 1-Decyne 9.85 60.39 44.262 125.00 
Gen Hn 1-Decene -29.67 28.99 21.249 128.98 
Cre Hes n-Decane -59.67 8.23 6.037 129.19 
Crriine: 1-Undecene —34.60 31.03 —22.745 138.16 
Salat n-Undecane -64.60 10.28 - 7.539 138.37 
Geils. 1-Dodecene -39.52 33.08 24.297 147.34 


From Rossini, F. D., Pitzer, K. S., Arnett, R. L., Braun, R. M., and Pimentel, G. C., Selected Values of Physical and 
Thermodynamic Properties of Hydrocarbons and Related Compounds, Carnegie Press, Pittsburgh, 1953. 
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KEY VALUES FOR THERMODYNAMICS 


The following table was prepared from data published in CODATA Bulletin 28 (April, 1978) which is a report of the CODATA Task Group on Key Values of 
Thermodynamics. A bibliography, references citing methods for calculations and measurements, bases for selection of data and limitations of the data are presented 
in Bulletin 28. One may contact CODATA by writing to CODATA Secretariat, 51 Boulevard de Montmorency, 75016 Paris, France. 

The recommended values were derived from a reconsideration of all the tentative data published in CODATA Special Report 4, March 1977 (‘Tentative set of key 
values for thermodynamics. Part VI’’), which took place at a meeting of the Task Group held in Lund, Sweden, in August 1977. It was decided that values of A/H° 
(298.15 K) for NO™; (aq) and all values for Cd(g), Ge(g) and U(g) should remain tentative for the present, that P,O,o(cr) and PbO(cr, yellow) should be dropped from 
the program, and that the remaining values given in CODATA Special Report 4 should advance to recommended status, albeit with some minor numerical adjustments. 

In the following tables, the species are listed in the ‘‘Standard Order of Arrangement’’, as used in most modern compendia of thermodynamic data. The reference 
state for each element at 298.15 K is the thermodynamically stable standard state except for phosphorus, for which the ‘‘white’’ crystal modification has been selected, 
as it is the most reproducible; there is a subtlety concerning the reference state for tin, where the ‘‘white’’ form (thermodynamcally stable at 298.15 K) is taken as the 
reference state at all temperatures down to zero, even though that form is known to be metastable below 286 K. 

The usual definitions of standard states have been adopted. For crystalline solids (cr) and liquids (I) the standard state is that of the pure substance (in a stated 
crystallographic modification, where appropriate) under a pressure of 101 325 Pa. For gases (g), the standard state is that of the ideal gas at a pressure of 101 325 Pa. 
For species in aqueous solution (aq), the standard state is the hypothetical ideal solution at unit activity (molality scale); the properties of ideal aqueous ionic solutions 
are taken equal to the sum of the properties of the individual ions. It should be noted that values of H° (298.15 K) — H° (0) for gases relate to the hypothetical ideal- 
gas state at zero temperature, while values of H° (298.15 K) — H® (0) for both liquids and crystalline solids relate to crystalline solids at zero temperature. 

Relative atomic masses were taken from the recommendations of the IUPAC Commission on Atomic Weights, 1970. Data in the tables relate to the natural mixture 
of isotopic species; nuclear spin contributions have been ignored. The joule table is the primary table; values in the calorie table were derived from the corresponding 
values in joules by dividing by 4.184, with retention of sufficient decimal places to assure accurate reconversion. 5 

For consistency with earlier work, the following values of the fundamental constants were employed in the calculations: gas constant, R = (8.314 33 + 0.000 80) 
J-K™'-mol"; Faraday constant, F = (96 487.0 + 1.0) J: V~':mol'; constant relating wave number and energy, Nahc = (0.119 625 6 + 0.000 002 6) J‘m: mol’. These 
values differ very slightly from those recommended by CODATA in 1973 (CODATA Bulletin 11, December 1973). However, adoption of the 1973 values of the 
fundamental constants would change the values in the present tables by far less than their assigned uncertainties, so the thermodynamic data where reported may be 
said to be consistent with the 1973 set of fundamental constants. 


CODATA RECOMMENDED KEY VALUES FOR THERMODYNAMICS, 1977 
(To convert joules to calories multiply by 0.239006) 


H° (298.15 K) - H° 


A,H® (298.15 K) S° (298.15 K) (0) 
Substance State kJ-mol" J-K"'- mol" kJ-mol"! 

re) g 249.17+0.10 160.946 + 0.020 6.728 + 0.003 
oO; g 0 205.037 + 0.033 8.682 + 0.004 
H g 217.997 + 0.006 114.604 +0.015 6.197 + 0.002 
H* aq 0 0 -- 

H, g 0 130.570 + 0.033 8.468 + 0.003 
OH- aq —230.025 + 0.045 -10.71+0.20 — 
H,0 1 —285.830 + 0.042 69.950 + 0.080 13.293 + 0.020 
H,0 g —241.814 + 0.042 188.724 + 0.040 9.908 + 0.008 
He g 0 126.039 + 0.012 6.197 + 0.002 
Ne g 0 146.214 + 0.016 6.197 + 0.002 
Ar g 0 154.732 + 0.020 6.197 + 0.002 
Kr g 0 163.971 + 0.020 6.197 + 0.002 
Xe g 0 169.573 + 0.020 6.197 + 0.002 
F g 79.39 + 0.30 158.640 + 0.020 6.518 + 0.004 
F aq —335.35+0.65 —13.18+0.54 — 
F, g 0 202.685 + 0.040 8.825 + 0.004 
HF g —273.30+0.70 173.655 + 0.035 8.599 + 0.004 
Cl g 121.302 + 0.008 165.076 + 0.020 6.272 + 0.003 
Ch aq —167.080 + 0.088 56.73 + 0.16 — 
Cl, g 0 222.965 + 0.040 9.180 + 0.008 
HCl g —92.3140.13 186.786 + 0.033 8.640 + 0.004 
Br g 111,86 + 0.12 174,904 + 0.020 6.197 + 0.020 
Br aq —121.50+0.15 82.84 +0.20 — 
Br 1 0 152.210 + 0.040 24.52+0.13 
Br, g 30.91+0.11 245.350 + 0.054 9.724+0.012 
HBr g —36.38+0.17 198.585 + 0.033 8.648 + 0.004 
I g 106.762 + 0,040 180.673 + 0.020 6.197 + 0.002 
| aq —56.90 + 0.84 106.70 + 0.20 _- 

1, cr 0 116.139 + 0.080 13.196 + 0.040 
lL, g 62.421 + 0.080 260.567 + 0.063 10.117+0.021 
HI g 26.36 + 0.80 206.480 + 0.040 8.657 + 0.006 
Ss cr, rhombic 0 32.054 + 0.050 4.412 + 0.060 
Ss g 276.98 + 0.25 167.715 + 0.035 6.657 + 0.004 
S; 8 128.49 + 0.30 228.055 + 0.050 9.131 + 0.008 
so, 8 —296.81+0 248.11 + 0.06 10.548 + 0.013 
so,? aq —909.60 + 0.40 18.83 + 0.50 - 

N g 472.68 + 0.40 153.189 + 0.020 6.197 + 0.002 
Nz g 0 191.502 + 0.025 8.669 + 0.003 
NO,- aq _ 146.94 + 0.85 _ 
NH; 8 —45.94+0.35 192.67 + 0.08 10.046 + 0.008 
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CODATA RECOMMENDED KEY VALUES FOR THERMODYNAMICS, 1977 
(To convert joules to calories multiply by 0.239006) (continued) 


H° (298.15 K) — H® 


A,H° (298.15 K) S° (298.15 K) (0) 

Substance State kJ-mol"! J:K"-mol™ kJ:mol" 
NH,’ aq —133.26+0.25 111.17+0.75 — 
P cr, white 0 41.09 + 0.25 5.360+0.015 
2 g 316.5+1.0 163.085 + 0.020 6.197 + 0.002 
P,; g 144.0+2.0 218.01 + 0.04 8.903 + 0.0008 
Pe g §8.9+0.3 279.9+0.5 14.10+0.24 
(e cr 0 5.74+0.12 1.050 + 0.020 
(@) g 716.67 + 0.44 157.988 + 0.020 6.535 + 0.006 
co g —110.53 + 0.17 197.556 + 0.032 8.673 + 0.008 
co, g —393.51+0.13 213.677 + 0.040 9.364 + 0.008 
Si cr 0 18.81 + 0.08 3.217 + 0.008 
Si g 450+8 167.870 + 0.035 7.550 + 0.004 
SiO, cr, a-quartz —910.7+1.0 41.46 +0.20 6.916 + 0.020 
SiF, g —1614.95 + 0.85 282.65 + 0.40 15.36+0.05 
Ge Cr, cubic 0 31.09 + 0.13 4.636 + 0.015 
GeO, cr, tetrag —580.2+ 1.2 39.71+0.15 7,230 + 0.020 
GeF, g ~1190.15+0.50 301.84 1.0 17.30 + 0.080 
Sn cr, white 0: 51.18 + 0.08 6.323 + 0.008 
Sn g 301.2+1.7 168.380 + 0.020 6.215 + 0.002 
Sn* aq —8.9+0.8 -15.8+4.0 — 
SnO cr —285.93 + 0.70 57.17 +0.30 8.936 + 0.022 
SnO, cr —580.78 + 0.40 $2.34 1.2 8.76 + 0.08 
Pb cr 0 64.80 + 0.30 6.870 + 0.020 
Pb g 195.20 + 0.80 175.270 + 0.020 6.197 + 0.002 
Pos aq 0.92 + 0.25 17.7+0.8 — 
PbSO, cr —919.94 + 0.90 148.49 + 0.40 20.050 + 0.040 
B cr 0 5.90 + 0.08 1,222 + 0.008 
B g 560 + 12 153.325 + 0.035 6.315 + 0.004 
B,O, cr —1273.5+1.4 53.97 + 0.30 9.301 + 0.040 
BF, g —1135,.95 + 0.80 254.31+0.10 11.650 + 0.020 
Al cr 0 28.35 + 0.08 4.565 + 0.010 
Al g 329.7+4.0 164.440 + 0.030 6.919 + 0.004 
ALO; cr, a-corundum —1675.7+1.3 50.92 + 0.10 10.016 + 0.020 
AIF; cr —1510.441.3 66.5+0.4 11.62+0.04 
Zn cr 0 41.63 + 0.13 5.657 + 0.020 
Zn g 130.42 + 0.20 160.875 + 0.025 6.197 + 0.002 
Zn” aq —153.39+0.20 -109.6+0.7 — 
ZnO cr —350.46 + 0.27 43.64+0.40 6.933 + 0.040 
Cd cr 0 51.80 + 0.15 6.247 + 0.004 
Cd* aq —75.88 + 0.60 -72.8+1.2 = 
CdO cr —258.1+0.8 54.841.7 8.41 + 0.08 
CdSO,°8/3H,0 cr —1729.55 + 0.80 229.66 + 0.40 35.56 +0.04 
Hg 1 0 75.90 + 0.12 9.342 + 0.008 
Hg g 61.38 + 0.04 174.860 + 0.020 6.197 + 0.002 
Hg* aq 170.16+0.20 —36.32 + 0.80 — 
Hg,” aq 166.82 + 0.20 65.52 + 0.80 _ 
HgO cr, red —90.83 + 0.12 70.25 + 0.30 9.117+0.025 
Hg,Cl, cr —265.45 + 0.30 191.6+1.5 23.25 +0.20 
Hg,SO, cr —743.41+0.50 200.71 + 0.20 26.070 + 0.030 
Cu cr 0 33.15 +0.08 5.004 + 0.008 
Cu g 337.64 1.2 166.285 + 0.025 6.197 + 0.002 
Cu” aq 65.69 + 0.80 =—97 11.2 = 
CuSO, cr =T71 hel 2 109.2+0.4 16.86 + 0.08 
Ag cr 0 42.55+0.21 5.745 + 0.020 
Ag g 284.9+0.8 172.883 + 0.025 6.197 + 0.002 
Ag’ aq 105.750 + 0.085 73.38+0.40 — 
AgCl cr —127.070 + 0.085 96.23 + 0.20 12.033 + 0.040 
Th cr 0 53.39 + 0.40 6.510 + 0.020 
Th g 598 +6 190.06 + 0.40 6.197 + 0.002 
ThO, cr —1226.4+3.5 65.23 + 0.20 10.560 + 0.020 
U cr 0 50.20 + 0.20 6.364 + 0.020 
uO, cr —1085.0+ 1.0 77,03 + 0.20 11.280 + 0.020 
uo,” aq -1019.2+2.5 —98.3+4.0 — 
UO, cr, gamma -1223.8+2.0 96.11+0.40 14.585 + 0.080 
U;0O. cr —3574.8+2.5 282.55 + 0.50 42.74+0.10 
Be cr 0 9.50 + 0.08 1.950 + 0.020 
Be g 32445 136.165 + 0.020 6.197 + 0.002 
BeO cr —609.4+2.5 13.77 + 0.04 2.837 + 0.008 
Mg cr 0 32.68 + 0.10 5.000 + 0.030 
Mg g 147.10 + 0.80 148.535 + 0.020 6.197 + 0.002 
MgO cr —601.5+0.3 26.95 +0.15 5.160 + 0.020 
MgF, cr —1124.2+1.2 57.2+0.4 9.92 + 0.06 
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CODATA RECOMMENDED KEY VALUES FOR THERMODYNAMICS, 1977 
(To convert joules to calories multiply by 0.239006) (continued) 


Substance 


State 


A,H° (298.15 K) 
kJ-mol"' 


0 
177.8+0.8 
—543.10 + 0.80 
—635.09 + 0.90 
0 
—278.455 + 0.090 
0 
—240.300 + 0.065 
0 
—252.17+0.10 
0 
—251.12+0.13 
0 
—258.04 + 0.13 
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S° (298.15 K) 
J:K"'-mol" 


41.6+0.4 
154.775 + 0.020 

—56.4+0.4 
38.1+0.4 
29.12 +0.20 
11.30+0.35 
51.30+0.20 
58.41 + 0.20 
64.68 + 0.20 
101.04 + 0.25 
76.78 + 0.30 
120.46 + 0.40 
85.23 + 0.40 
132.84 + 0.40 


H° (298.15 K) - H° 
(0) 
kJ: mol" 


5.73 + 0.04 
6.197 + 0.002 
6.75 + 0.06 
4.632 + 0.040 


6.460 + 0.020 


7.088 + 0.020 


7.489 + 0.020 


7.711 +0.020 


LATTICE ENERGIES 


H. D. B. Jenkins 


Table 1 contains calculated values of lattice energies, U,,., of crystalline salts 
M.X,.- Up., is expressed in the units of kilojoules per mole, KJmol—'. M and X can 
be complex or simple ions. Also cited is the lattice energy obtained from the Born- 
Fajans-Haber Cycle, U**"°,,, using thermochemical data published in U.S. Govern- 
ment publications plus certain other data which are located at the end of this table. 
The values quoted are of variable reliability and a full discussion of the values is to 
appear in a review by Jenkins and Waddington currently (1978) nearing completion. 


i Nye ah, ) + DX" (gy 


6 
AHF(M,X,)(c) ts 
ale (MO*)(,) + BAHT (X49) 
aM(ss) + bX(¢5) 


where, (ss) is the standard state of the ion or element 


Nnybt+ Nya 
AH, = Upot (MgXp) + +( ee 2) +b ( = 2) 
4 


AH, = aA He (M?*) (g) + BAH? (X?>) (g) - AH (M,X,)(0) 


Where ny’+, nx*— is equal to 3 for monatomic ions, 5 for linear polyatomic ions, 
and 6 for polyatomic nonlinear ions. 

The data listed in Table 2 were employed in the calculation of the Born-Haber 
Cycle values in Table 1 and are not listed in Technical Notes 270 of the National 
Bureau of Standards. 
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Table 2 
ANCILLARY THERMODYNAMIC DATA 


aH aH? 
Salt or ion State Source (kJmol"') Salt or ion State Source (kJmol"') 
Lit g  JANAF 687.16 Liclo, c  JANAF -380.7 
Na* g JANAF 609.84 CsClO, c Wilcox, Bromley (1963) (-—435.1) 
K g  JANAF 514.19 LiH c  JANAF —90.62 
Cs* g JANAF 452.3 NaH c JANAF ~56.4 
Oo; g Jenkins, Waddington" =e ae Go BANE F me 
CN- g Jenkins, Pratt, Waddington 41 CsH c Smith, Bass (1963) ~49.9 
(1977) LiN,; c Gray, Waddington (1956) 10.8 
NH,’ f Jenkins, Morris (1977) 630.2 NaN, c Gray, Waddington (1956) 21.25 
Cc - Jenkins, Waddington“ 918 KN, c Gray, Waddington (1956) —{.38 
0,7 : fenbintewaddinetons 553 RbN; (3 Gray, Waddington (1956) —0.29 
NO,- F, Jenkins, Moms (1977) -320.1 CsN; c Gray, Waddington (1956) aye 
10,F,- 7 nencinenwaddinecens ~693 TIN; c Gray, Waddington (1956) 233.4 
10,- A fenkineawaddineton ~208 AgN; c Gray, Waddington (1956) 310.3 
Clo,- 5 feniineawaddinetons ~200 CsHS c NBS Circular 500 —263.2 
BrO,- A fentinesweddinetors 145 Ca(HS); c Wilcox, Brawley (1963) (-481) 
HSO,- x Renkinenwaddinstons (-1012) Ba(HS), c Wilcox, Brawley (1956) (-531.4) 
HCO,- i fenbinsawaddinetons ~738 LiHS c Juza, Laurer (1953) —254.4 
NH,CH,CO,- s Bothard 564 K,TiCl, c Jenkins, Pratt (1978)? —1747 
ae A Jenkins) Waddingtons (2588) Rb. TiCl. c Jenkins, Pratt (1978)* —-1767 
co, 5 Tenkine  WadldingtonaPrate 321 Cs, TiCl, c Jenkins, Pratt (1978)* -1797 
PO,” : Fentinekwaddinstons (291) TLTiCl. c Jenkins, Pratt (1978)° —1330 
AsO,” g Jenkins, Waddington* (289) K, TiBr. c Jenkins, Pratt (1978)* —1493 
GeO,~* g Jenkins, Waddington* (1460) Rb. TiBr. c Jenkins, Pratt (1978)° —1517 
CH,COO- zg Jenkins, Waddington* 554 Cs. TiBre c Jenkins, Pratt (1978)? SEEK} 
clo. g Jenkins, Pratt (1978) 344 K,ZrCl, c Jenkins, Pratt (1978)* =1932 
NO, g Jenkins (1977) -219 Cs,ZrCl, c Jenkins, Pratt (1978)* -1992 
SeO,? g Jenkins, Waddington* (-249) K,HfCl,. c Jenkins, Pratt (1978)° —1957 
HCO,- g Jenkins, Waddington* 463 K,NbCl, c Jenkins, Pratt (1978) —1594 
BH. & Waddington (1959) Be Rb2NbCl. c Jenkins, Pratt (1978)* 1619 
HS- g Jenkins, Waddington" ~120 Cs,NbCl, c Jenkins, Pratt (1978)? —1663 
Tick g Jenkins, Pratt (1978) -1330 KaRets Besar tate 1978y. pe 
TiBr,” g Jenkins, Pratt (1978) ~1142 (NH,):ReCl, c Jenkins, Pratt (1978)* —1056 
ZrCle? g Jenkins, Pratt (1978) ~1526 K,ReBr. c Jenkins, Pratt (1978)* —1036 
HfCl,?? zg Jenkins, Pratt (1978) ~1640 K,OsCl, (s Jenkins, Pratt (1978)* =1171 
NbCI.7? g Jenkins, Pratt (1978) ~1224 K,IrCl, fs Jenkins, Pratt (1978)* -1197 
TaCl g Jenkins, Pratt (1978) =1275 KASiFs oars kate), ot 
MoCl,-? B Jenkins, Pratt (1978) ~1070 Rb, SiF, c Jenkins, Pratt (1978)° —2838 
WCl.” g Jenkins, Pratt (1978) ~985 Cs,SiF. c Jenkins, Pratt (1978)° —2801 
WBr.” g Jenkins, Pratt (1978) -~705 (NH,),SiF. c Jenkins, Pratt (1978)* —2681 
ReCl,? g Jenkins, Pratt (1978) ~919 Rb:PbCl, c Jenkins, Pratt (1978)* =1293 
ReBr,? zg Jenkins, Pratt (1978) ~689 Mn(CN), c Karapet’yants, Karapet’yants 60.7 
OsCl g _ Jenkins, Pratt (1978) -752 RbCN ¢ Pritchard (1953) (108.8) 
IrCl. g _ Jenkins, Pratt (1978) -785 CsCN ¢ Pritchard (1953) (—108.7) 
PdCl, zg Jenkins, Pratt (1978) ~749 LiCN c Jenkins, Pratt, Waddington ~121 
PtCl.? g _ Jenkins, Pratt (1978) -774 (1977) 
PtBr.? g Jenkins, Pratt (1978) ~645 Sr(CN), (2 Wilcox, Bromley (1963) (—205) 
SiF.? g Jenkins, Pratt (1978) -2207 eg See NS oat es! see 
GeCl,? g _ Jenkins, Pratt (1978) -981 RbNO, c —_NBS Circular 500 —489.7 
SuCl.? g _ Jenkins, Pratt (1978) -1156 CsNO; ¢  —_—NBS Circular 500 Tate 
PbCl,” g Jenkins, Pratt (1978) —940 Fe(NO;), c Wilcox, Bromley (1963) (—447.7) 
TeCl.? 4 Jenkins, Pratt (1978) ~902 Sn(NO;), c Yatsimirskii (1961) —456.1 
NO,- zg Jenkins, Pratt (1978) -202 NaBF, c Altschuller (1955) —1774 
Lio, c D’Orazio, Wood (1965) -259.4 CsIO, c Shedlovskii, Voskresenskii —526.3 
NaO, c  JANAF -260.7 (1966) 
KO; c JANAF 1974 Suppl. —284.5 CsClO; c Volodina, Shidlovskii, Vos- —395.8 
CsO, ¢ D'Orazio, Wood (1965) —289.5 Sheng dhl ioe 
LisO; ie JANAF -~632.6 Mg(ClO;), ( Wilcox, Bromley (1963) (-—523) 
Na,O, c JANAF =531.2 Ca(ClO;), c Rudnitskii (1961) =—757 
K,O, c JANAF ~495.8 Sr(ClO;), Cc Rudnitskii (1961) —766 
Cs,0; c NBS Circular 500 —402.5 ScN c Neuman, Kroger, Kunz —284.5 
ThO, © Smirnov, Ivanovskii (1957) —1230.5 es Ge Lally pits) 
MgO, ¢ _NBS Circular 500 -623.0 Cs:CO, © NBS Circular 500 paises 
NalO,F; =) cu) Finch, Gates! Jenkinson —848.7 NiCO, ¢ _ Karapet’yants (1955) SEL 
KIO,F; ¢ Finch, Gates, Jenkinson -876.6 Cuco, Se ee renas Sod pha 
RbIO,F, c Finch, Gates, Jenkinson —875.3 SnCO; < Wilcox, Bromley (1963) EA, 
NH.,IO,F, c Finch, Gates, Jenkinson —747.7 HCO.Li = Moms (1959) eh 
LiBrO, ¢ _ Boyd, Vaslow (1962) -356.4 HCO,Rb ¢ Moms (1959) medle 
CsBrO, c Boyd, Vaslow (1962) -374.5 TiH c Gibb (1962) -130.5 
CsHCO, c NBS Circular 500 —995.6 ZrH c Gibb (1962) -173.5 
Ca(HCO,); ¢ Wilcox, Bromley (1963) (-1950) VH oa oe INE?) £532) 
Sr(HCO;); c Wilcox, Bromley (1963) (-1954) NbH c Gibb (1962) (-100) 
Ba(HCO,), ¢ Wilcox, Bromley (1963) (-1971) PdH Napa ee Ce? 
CH;COONH, c NBS Circular 500 —618.4 CuH c Gibb (1962) (-21.4) 
CH;COOLi c Rudnitskii (1961) —748.9 LaH, c Gibb (1962) —230.1 
CH,COORb c Morris (1959) -720.9 CeHz c Gibb (1962) —141.8 
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Table 2 (continued) 
ANCILLARY THERMODYNAMIC DATA 


AHf 
Salt or ion State Source (kJmol-') 

PrH, c Gibb (1962) —200.0 
NdH, c Gibb (1962) —187.4 
SmH; c Gibb (1962) —187.4 
GdH, c Gibb (1962) —196.2 
CsOH c NBS Circular 500 —406.7 
Ti(OH), c Wilcox, Bromley (1963) (-—778.0) 
LiOH c NBS Circular 500 —487.2 
K,TaCl, c Jenkins, Pratt (1978)° —1648 
Rb,TaCl, c Jenkins, Pratt (1978)° —1669 
Cs,TaCl, c Jenkins, Pratt (1978)° -1711 
Na,MoCl, (o Jenkins, Pratt (1978)° -1376 
K,MoCl, (2 Jenkins, Pratt (1978)* -1475 
Rb,MoCl, c Jenkins, Pratt (1978)? -1479 
Cs,MoCl, ¢c Jenkins, Pratt (1978)° —1512 
K,WCl c Jenkins, Pratt (1978) —1380 
Rb, WCl, c Jenkins, Pratt (1978)° —1429 
Cs,WCl. c Jenkins, Pratt (1978)* —1446 
K,WBr. c Jenkins, Pratt (1978)? —1085 
Rb: WBr. c Jenkins, Pratt (1978)° —1106 
Cs,WBr. c Jenkins, Pratt (1978)’ —1132 
K,PdCl, c Jenkins, Pratt (1978)° —1187 
Ag,PtCl. c Jenkins, Pratt (1978)° S27 
BaPtCl, c Jenkins, Pratt (1978)* —1180 
K,PtBr, c Jenkins, Pratt (1978)° —1040 
Ag, PtBre c Jenkins, Pratt (1978)° —398 
Cs,GeCl, c Jenkins, Pratt (1978)° -1451 
K,SnCl, c Jenkins, Pratt (1978)’ —1518 
Rb,SnCl, c Jenkins, Pratt (1978)° =—1529 
(NH,)2SnCl, c Jenkins, Pratt (1978)° —1237 2 
Rb,TeCl. c Jenkins, Pratt (1978)° —1237 


Jenkins and Waddington refers to a forthcoming review article: ‘‘The 
Use of Lattice Energy in Inorganic Chemistry’’; publication details can 
be obtained by writing to H. D. B. Jenkins, Department of Chemistry, 
University of Warwick, Coventry CV 4 7AL, Warwickshire. 


* For sources of data used in this ancillary table, refer to Adv. Inorg. 
Chem. Radiochem., 22, 1, 1978. 
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HEAT OF DILUTION OF ACIDS 


From National Standards Reference Data Systems NSRDS-NBS 2 
Vivian B. Parker 


AHaiin, the integral heat of dilution, is the change in enthalpy, per mole of solute, when a solution of 
concentration m, is diluted to a final finite concentration m2. When the dilution is carried out by addition 
of an infinite amount of solvent, so the final solution is infinitely dilute, the enthalpy change is the 
integral heat of dilution to infinite dilution. Since #z, the relative apparent molal enthalpy, is equal to 
and opposite in sign to this, only #z is referred to here. 


@,, cal/mole, at 25°C 


n m HF HCl | HClO,| HBr HI HNO; | CH.0:2 | C:H,0, 
) 0.00 0 0 0 0 0 0 0 0 
500,000 .000111 300 5 5 5 5 i) 9 40 
100,000 . 000555 900 10 10 9 9 11 13 50 
50,000 .OO111 1,300 16 14 13 12 15 20 53 
20,000 .00278 1,800 25 22 22 20 23 23 55 
10,000 .00555 2,130 34 30 él 29 3l 25 58 
7,000 .00793 2,250 40 35 37 34 36 26 59 
5,000 .01110 2,360 47 40 44 41 42 | 26 61 
4,000 .01388 2,450 54 43 49 46 46 27 62 
3,000 .01850 2,550 60 47 56 52 51 28 62 
2,000 .02775 2,700 74 54 68 63 59 28 63 
1,500 .03700 2,812 85 58 ae ral 65 29 64 
1,110 .05000 2,927 97 62 89 81 73 29 65 
1,000 .05551 2,969 102 62 92 84 76 29 65 
900 .0617 2,989 107 63 97 88 78 30 66 
800 . 0694 3,015 113 64 102 92 81 31 67 
700 .0793 3,037 120 65 108 96 84 32 68 
600 .0925 3,057 129 65 115 102 88 32 68 
555.1 . 1000 3,060 133 65 119 105 89 32 69 
500 .1110 3,077 140 65 124 108 92 32 70 
400 . 1388 3,097 156 64 135 116 97 33 72 
300 . 1850 3,126 176 61 150 125 103 34 76 
277.5 . 2000 3,129 182 59 155 128 105 35 79 
200 .2775 3,142 212 50 176 140 117 36 82 
150 . 3700 3,148 242 36 197 154 118 39 88 
111.0 . 9000 3,156 280 18 225 170 119 42 97 
100 .59551 3,160 295 +12 235 176 120 44 101 
75 . 7401 3,167 343 —14 270 194 121 49 113 
55.51 1.0000 3,179 405 —48 314 223 121 54 130 
50 1.1101 3,184 431 —61 331 234 121 56 147 
40 1.3877 3,192 493 il 379 260 121 60 155 
37.00 1.5000 3,194 518 | —103 398 269 121 62 162 
30 1.8502 3,200 595 | —138 455 301 124 65 183 
27.75 2.0000 3,203 627 | —149 477 315 126 66 192 
25 2.2202 3,208 674 | —162 510 336 130 67 204 
22.20 2.5000 3,211 732 | —173 550 365 139 68 218 
20 2.7753 3,214 792 | —182 590 396 149 69 233 
18.50 3.0000 3,216 838 | —187 624 427 159 69 245 
15.86 3.500 3,221 946 | —196 709 503 189 69 268 
15 3.7004 3,227 988 | —195 743 536 203 69 277 
13.88 4.0000 3,234 1,052 | —188 796 588 229 69 291 
12.33 4.5000 3,246 1,171 | —175 887 676 265 69 313 
12 4.6255 3,249 1,190, | —170 911 700 277 69 318 
11.10 5.0000 3,256 1,271 | —150 983 764 313 69 333 
10 5.5506 3,265 15396, | —117 1,097 855 368 68 353 
9.5 5.8427 3,269 1,462 —97 1,156 920 400 68 363 
9.251 6.0000 3,272 1,498 —84 1,196 950 418 67 368 
9.0 6.1674 3,274 1,535 —72 1,230 980 437 67 373 
8.5 6.5301 3,278 1,618 —40 1,313 | 1,050 480 66 383 
8.0 6.9383 3,282 1,710 +4 1,401 | 1,115 530 65 392 
7.929 7.0000 3,283 1,725 ia 1,416 | 1,130 538 65 394 
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Substance 


HF 

HCl 

HC10,4 
HC104-H:0 
HBr 


N(CHs;)«Br 
N(CHs)4I 


AgClO, 
AgNO: 
AgNO; 
LiOH 
LiOH-H20 
LiF 

LiCl 
LiCl-H:0 
LiClO; 
LiCl04-3H20 
LiBr 
LiBr-H20 


HEAT OF DILUTION OF ACIDS (Continued) 


4008 


.9295 


0000 


. 5394 
. 0000 


.2510 
.0000 
.0920 
.1012 
3346 


13.8765 


State 


——KonRo RR 


QBAARRARBAAABAAABBEaAaAR 


aang 


eQannaaaaa 


5.0000 
.8589 
.0788 
.5020 


. 0000 
. 2024 
.7530 
.0040 
. 906 


HF HCl | HCIO,| HBr HI | HNO; 
3,286 | 1,820 61 | 1,497 | 1,210 | 595 
3,290 | 1,942 135 | 1,608 | 1,325 | 661 
3,291 | 1,960 146 | 1,622 | 1,340 | 667 
3,296 | 2090 | 229] 1,738 | 1,450 | 745 
3,302 | 2,202 306 | 1,845 | 1,570 | 805 
3,305 | 2,265 348 | 1,903 | 1,630 | 840 
3,316 | 2,447 481 | 2,078 | 1,820 | 940 
3,317 | 2,472 499 | 2,102 | 1,850 | 950 
3,335 | 2,721 730 | 2,344 | 2,100 | 1,098 
3,362 | 3,025 | 1,144 | 2,655 | 2,460 | 1,270 
3,400 | 3,404 | 1,574] 3,089 | 2,960 | 1,495 

‘428 | 3,680 | 1,893 | 3,415 | 3,350 | 1,645 
3,450 | 3,882 | 2,150 | 3,668 | 3,660 | 1,770 
3,483 | 4,160 | 2,460] 4,005 | 4,110 | 1,920 
3,520 | 4,460 | 2,880] 4,370 | 4,630 | 2,101 
3,557 | 4,750 | 3,300] 4,760 | 5,190 | 2,270 
3,607 | 5,180 | 4,000 | 5,300 | 6,000 | 2,520 
3,712 | 6,260 | 5,500 | 6,650] ..... 3,060 
wuelte $240 | fisa | 8580s ie... oneae770 
2 ee 10,900!) 22, | 1U670slec). eae 5 


HEATS OF SOLUTION 
From National Standards Reference Data Systems NSRDS-NBS 2 


Vivian B. Parker 


AH®, 25°C for uni-univalent electrolytes in H2O 


AH? 


Substance 


LiBrO; 
Li 


Li 3 


Na O;3 
NaClO« 
NaClO.-H20 
NaB 


aBr 
NaBr-2H:20 
NaBrO; 


NaC2H302:3H20 
NaCN 


NaCN:}H20 
NaCN-2H20 


KOH-H20 
KOH-13H:20 


K 
KF-2H:20 


State 


gAaRngananaeaaa 


MCPAeeanaeaneaaaaaaaananaaana 


QgQaaaa 
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— 2,250 


RbOH:-H20 
RbOH:2H20 


F 
RbF:H20 
RbF:14H20 
RbCl 


Cs 
CsF:H20 


CH,0, 


QaAgRaacanaaaaaaad 


Qaaaggaanaaaaaes 


eaaeacaeacaanasn 


5,790 
10,410 


HEAT CAPACITY OF AQUEOUS SOLUTIONS OF VARIOUS ACIDS 
From National Standards Reference Data Systems NSRDS-NBS 2 


Vivian B. Parker 


$c is the apparent molal heat capacity of the solute, equal to [(1000 + mM,.)C — 1000C°]/m where 
C and C° are the specific heats (per unit mass) of the solution and pure solvent, respectively, m is the 
molality, and Mz is the molecular weight of the solute. 


c, cal/deg mole, at 25°C 


n m HF HCl HBr HI HIO; HNO; CH.O, C,H,0, C3H,.O, 
ee) 0.00 —25.5] —32.6] —33.9} —34.0] —29.6| —20.7} —21.0| -—1.5 | +26.7 
500,000 JOOOLLD)| 237010 258 Oi AD, BAT PAVITSD Rh Se OLR b —9.8] +25.8 38.0 
100,000 .000555 | —18.8| —32.4] —33.8} —33.9} —29.4] —20.6| —1.2 32.6 45.1 
50,000 .00111 | —16.6} —32.4] —33.7} —33.8] —29.3} —20.5] +8.1 34.0 48.3 
20,000 .00278 | —12.4] —32.3] —33.6} —33.7] —29.1] —20.4 10.2 35.7 62.2 
10,000 .00555 —8.6| —32.2} —33.4] —33.5] —28.5| —20.3 12.7 36.9 54.1 
7,000 .00793 —6.7] —32.1] —33.4] —33.4| —28.4} —20.2 13.7 37.4 54.8 
5,000 .01110 —4.9] —32.0| —33.3} —33.3] —28.1} —20.1 14.3 37.8 55.3 
4,000 .01388 —3.6]) —31.9} —33.2] —33.2| —27.7| —20.1 14.7 37.9 55.6 
3,000 .01850 —2.2} —31.8| —33.1] —33.1] —27.2} —20.0 15.1 38.1 56.1 
2,000 .02775 —0.5} —31.6| —32.9} —32.9] —25.8] —19.8 15.8 38.5 56.7 
1,500 .03700 +0.4| —31.4] —32.7| —32.7] —24.9| —19.6 16.4 38.7 57.1 
1,000 .05551 1.6] —31.2} —32.5] —32.5] —23.0| —19.3 16.8 39.0 57.7 
900 0617 1.8] —31.2}| —32.4] —382.4] —22.3) —19.2 17.0 39.0 57.8 
800 .0694 2.0} —31.1] —32.3} —32.3] —21.5] —19.1 Ly 39.1 57.9 
700 .0793 2.2} —30.9|} —32.2| —32.1] —20.2] —19.0 17.3 39.2 58.0 
600 .0925 2.4) —30.8} —32.1] —32.0] —18.7} —18.9 17 5 39.3 58.3 
500 .1110 2.7| —30.6] —31.9} —31.7| —16.7| —18.7 Ls 7 39.4 58.4 
400 . 1388 2.8) —30.3] —31.6] —31.4] —13.9] —18.4 18.0 39.4 58.6 
800 . 1850 3.2] —30.0} —31.2] —30.9}| —10.1] —17.9 18.3 39.4 58.8 
200 2015 3.3] —29.3] —30.6} —30.2|] —4.7] —17.2 18.7 39.3 58.9 
150 . 3700 3.5| —28.8] —30.1] —29.6] —0.7] —16.4 18.9 39.2 58.8 
100 . 5901 3.8] —27.8] —29.1]| —28.4] +4.8] —15.0 19.0 39.1 58.7 
75 .7401 4.1] —27.0| —28.5] —27.5 9.2) —13.7 19.2 38.9 58.6 
50 On 4.5] —25.6|} —26.8| —25.9 15.7| —11.5 19.8 38.6 58.3 
40 1.3877 4.9| —24.8]} —25.9| —24.8 19.0} —9.9 19.8 38.4 58.0 
30 1.8502 5.3] —23.6] —24.5|] —23.3 23.1) —7.3 20.0 38.0 Otel 
25 2.2202 5.6} —22.7| —23.6| —22.2 25.7} —5.4 20.1 30.7 56.2 
20 2.7753 5.7] —21.5}) —22.2) —20.8] ..... —2.7 20.2 37.1 55.0 
15 3.7004 620) FOES —= 208 Si) Bae ee tare cote +1.4 20.4 36.3 53.1 
12 4.6255 GR2) a 352) |S eee ee iesirester es 5.0 20.4 35.4 51.3 
10 5.5506 Grote— 1 6x3) p— Osc!) weer | Meee a 8.5 20.6 34. 49.7 
9.5 5.8427 6.4) (— 1674 | —16 53) oe ete oe 9.2 20.6 3450 eee 
9.0 6.1674 C4 158) pelos ee |) ees 10.3 20.6 SAR ei|lanechekercts 
8.5 6.5301 6.5) — 1574 G15 1 ask | ake 11.4 20.7 OAT? |b Sube s 
8.0 6.9383 6:6) — 148 Tara eek | aloe « 12.5 20.7 S42 cee Pe 
7.5 7.4008 (3A aa ea aa | oa soe ome 13.7 20.8 34504 Sree ai. 
7.0 7.9295 6295135 | — 125 76 eee ea ee 14.9 20.8 Bool) ener 
6.5 8.5394 C30) 120 ee sD eal bet ecue 16.1 20.8 GOLO UI se etarecue 
6.0 9.2510 Cali 11 8c LO Siar ecw ac Uefa 20.9 PINs | aa Gmnomaee 
5.5 | 10.0920 ede.) OL Oiled | niece 18.3 20.9 BPO |. Bie, ote 
6.0 | 11.1012 Geo) — 9G: Sol arenes al eee 19.3 21.0 GV Jered A) cca oar ow 
4.5 | 12.3346 aa 8:00) — OS) eeetcsee |! she eie « 20.4 20k HYAMS aoe 
4.0 | 13.8765 OO) 0) |S O's O:| erties. || “recs ile 21.3 21.2 S202) wascienes 
3.5 | 15.8589 CO) AC AO) eee otros 22.1 21.3 BL GO| aiaw ee 
3.25 | 17.0788 (0S id Were Seay te cur aero al eens 22.6 21.4 Sy ea ces 
3.0 | 18.5020 CLE ee == cie\ eed Il cules Ge 23.0 21.5 OL ROU neti 
2.5 | 22.2024 rico [lanersctie)s EE BI ices koe Pemueteene 23.8 21.6 OL 2th Bale ose 
2.0 | 27.7530 (RAUNT Bis othe ibace arte. Wl unten cn feet 24.6 217 SORES al acme: 
Gms ie OULO Ma mainte sli trseiaia| eateries luge. il vs oeuers 25.2 21.8 BOSAL |S eee ne 
LO POOROOO mame Mae ce cin ll cgram cael cehie,. NInMeterorrews, Mt -oeve cre Al) PRIKY SOs da) Epeapees 
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THERMODYNAMIC FORMULAS 
Compiled by Doctor E. A. Coomes 


Legend: = Pressure 
= Volume 
T = Temperature 
n = Number of mols 
S = Entropy 
U = Internal energy (some books use E) 
C, = Molal specific heat at constant pressure 
B = Coefficient volume expansion 
K = Compressibility 
H = U + pV = Total heat or enthalpy 
A= y — TS = Helmholtz free energy 
G = H — TS = Gibbs’ free energy (some books 
aoe F). 


Use of Table.—Partial derivatives of the first order for the 
eight fundamental thermodynamic variables, namely, p, V, T, 
U, S, H, A, G, may be obtained in terms of (aV/aT)», (aV/ap)r, 
and "(@H/aT)p; the latter three are connected to measurable 
quantities as follows: 


1 f/aV 1 /oV dH 
v (Sr ye a(S pee & , 
Computation by the Table.—The method of using the 
table will become apparent in working several examples. Su 
se it is desired to know (dH/dp)s in terms of p, V, and 
hina caption ‘‘Constant’? move horizontally to column 
marked “S”’; across from ‘‘H” beside caption “differential” 
find ‘‘—VnC,/T.” Across from “p” in column ‘‘S”’ find 
“_nC,/T”; (aH/ap)s i is found by taking the ratio of the two: 


(9H/dp)s = (—VnC,/T)/(—nC,/T) = 


To find (08/dV)r in terms of p, V, T, move to column “T”’ 
under ‘ ‘constant. ” Opposite “S” beside ‘differential’ find 
““(8V/dT),”’; opposite “V”’ find “‘ —(aV/ap)r.” 

Taking the ratio: 


(9S/dV)r = (8V/8T),/—(9V/dp)r = (dp/dT)v. 
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Differential 


THERMODYNAMIC FORMULAS (Continued) 
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LIMITS OF INFLAMMABILITY 


Reprinted from “Combustion Flame and Explosions of Gases,”’ B. Lewis and G. von Elbe, authors, 
Academic Press (1951), publishers, by special permission 


The limits of inflammability given in the following tables were all determined at atmospheric 
Pressure and room® temperature for upward propagation in a tube or bomb 2 inches or more in 
diameter, Values are on a percentage-by-volume basis. 


LIMITS OF INFLAMMABILITY OF GASES AND 
VAPORS IN AIR 


a Limits of inflammability r Limits of inflammability 
Compound Ponpincatg) oe ee Compound Empirical! | eee 
formula Tewes Upper formula Lower Upper 
Paraffin hydrocarbons Acids 
Methane CH, 5.00 15.00 Acetic acid C:H,0; 6740 | © eae 
Ethane C.He 3.00 12.50 Hydrocyanic acid HCN 5.60 40.00 
Propane C3Hs 2.12 9.35 Esters 
Butane Cillio 1.86 8.41 Methyl formate C:H,O2 5.05 22.70 
Isobutane Cio 1.80 8.44 Ethyl! formate C:H.0; 2.75 16.40 
Pentane CiHis 1.40 7.80 Methyl acetate C3H.O: 3.15 15.60 
Isopentane CsHi: LSP el I ae Ethyl! acetate C.H302 2.18 11.40 
2,2-Dimethylpropane | CsHia 1.38 7.50 Propy] acctate CsH 1002 iW 8.00 
exane CoH 1.18 7.40 Isopropyl! acetate CsH 1002 1.78 7.80 
Heptane CrHis 1.10 6.70 Buty! acetate CoH1202 1.39 7.55 
2,3-Dimethylpentane | C;His 12 6.75 Amy]l acetate C7H1.02 1. LOF,| cee 
Octane CsHis Se fe ae Hydrogen 
Nonane CsHio 83") |) es Hydrogen H, 4.00 74.20 
Decane CioH22 0.77 §.35 Nitrogen compounds 
Olefins Ammonia NH; 15.50 | 27.00 
Ethylene C:Hy 2.75 28.60 Cyanogen CN; 6.60 42.60 
Propylene CiHe 2.00 11.10 Pyridine C.H.N 1.81 12.40 
Butene-1 C.Hs 1.65 9.95 Ethyl] nitrate C:HsNO; 3.80: | Siege 
Butene-2 C.Hs 1.75 9.70 Ethyl nitrite C:H,NO, 3.01 50.00 
Amylene CsHio 1.42 8.70 Oxides 
Acetylenes Carbon monoxide Co 12.50 74.20 
Acetylene C:H; 2.50 80.00 Ethylene oxide C,H,O 3.00 80.00 
Aromatics Propylene oxide C3;H.O 2.00 22.00 
Benzene CuHe 1.40 7.10 Dioxan C,H;0, 1.97 22.25 
Toluene CrHs 127 6.75 Diethyl peroxide C.H,.02 2.34 |e 
o-Xylene CeHi0 1.00 6.00 Sulfides 
Cyclic hydrocarbons Carbon disulfide CS; 1.25 50.00 
Cyclopropane C3H, 2.40 10.40 Hydrogen sulfide H,S 4.30 45.50 
Cyclohexane CeHiz 1.26 7.75 Carbon oxysulfide Cos 11.90 28.50 
ethylcyclohexane C:His L159 o.e Chlorides 
Terpenes Methyl chloride CHCl 8.25 18.7 
Turpentine CioHie 11 aah I ee Pe Ethyl chloride C:H,Cl 4.00 14.80 
Alcohols Propyl chloride C3H;Cl 2.60 11.10 
Methy] alcohol CH,O 6.72 36.50 Butyl! chloride C,H;Cl 1.85 10.10 
Ethyl alcohol C.H,.O 3.28 18.95 Isobuty! chloride C.H;Cl 2.05 8.75 
Ally] alcohol C:H,O 2.50 18.00 Allyl chloride C3H;Cl 3.28 11.15 
n-Propyl alcohol CiH.O0 2.15 13.50 Amy] chloride C;H,Cl 1.60 8.63 
Isopropyl! alcohol C3H,0 2.02 11.80 Vinyl chloride C:2H;Cl 4.00 21.70 
n-Butyl alcohol C,H1.0 1.45 11.25 Ethylene dichloride C.H.Cls 6.20 15.90 
Isobutyl! alcohol CyHi.0 LE GSis i Bs. Se Propylene dichloride C3H.Cl, 3.40 14.50 
n-Amy] alcohol C;H;,0 APTOS |), week, Bromides 
Isoamy! alcohol C.Hi:0 D204 |S seein Methyl! bromide CH;Br 13.50 14.50 
Aldehydes Ethyl bromide C:H,Br 6.75 | 11.25 
Acetaldehyde C:H,O 3.97 57.00 Allyl bromide C;H.Br 4.36 (ets 
Crotonic aldehyde C,H,.O 2.12 15.50 Amines 
Furfural C.H,O, mokO Steer Methyl amine CH,N 4.95 20.75 
Paraldehyde CeHi203 1530" | Bee Ethyl! amine C.H;N 3.55 13.95 
thers Dimethy! amine C:H;N 2.80 14.40 
Methylethy] ether C;H,0 2.00 10.00 Propyl amine CiH,»N 2.01 10.35 
Diethy! ether C,H 00 1.85 36.50 Diethy! amine C.HiiN 1.77 10.10 
Divinyl ether C,H.O 1.70 27.00 Trimethyl amine C;H,N 2.00 11.60 
Ketones Triethyl amine CsHisN 1.25 7.90 
Acetone * a 2 Be fae 
Methylethyl ketone aoa -81 : * The upper limits of some vapors were determined at somewhat 
Methylpropyl ketone | CsH100 1.55 8.15 higher temperatures because of their low vapor pressures. 
Methylbuty ketone C.H1.0 1.35 7.60 vs La Leis 


LIMITS OF INFLAMMABILITY OF GASES AND VAPORS IN 
OXYGEN 


Limits of inflammability 


Compound 


Formula 


Hydrogen 4.6 93.9 
Deuterium Ds 95.0 
Carbon monoxide 15. 93.9 
Methane 5. 59.2 
Ethane 4. 50.5 
Ethylene 2. 79.9 
Propylene 2. 52.8 
Cyclopropane 2. 63.1 
Ammonia 13. 79.0 
Diethyl ether 20 82.0 
Divinyl ether C,H.O ik 85.5 
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LIMITS FOR HUMAN EXPOSURE TO AIR CONTAMINANTS 


From United States Federal Register 
Volume 36, Number 105 


Exposures by inhalation, ingestion, skin absorption, or 
contact to any material or substance (1) at a concentration 
above those specified in the “Threshold Limit Values of 
Airborne Contaminants for 1970” of the American 
Conference of Governmental Industrial Hygienists, listed in 
Table 1, except for the American National Standards listed in 
Table 2 of this section and except for values of mineral dusts 
listed in Table 3 of this section, and (2) concentrations above 
those specified in Table 1, 2, and 3 of this section, shall be 
avoided, or protective equipment shall be provided and used. 


Table 1 


Butanethiol, see Butyl mercaptan 
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Substance ppm@ mg/m? Substance ppm? mg/m? 
Abate 15 2-Butanone 200 590 
Acetaldehyde 200 360 2-Butoxy ethanol (Butyl Cel- 
Acetic acid 10 25 losolve)—Skin 50 240 
Acetic anhydride 5 20 Butyl acetate (n -butyl acetate) 150 710 
Acetone 1,000 2,400 sec-Butyl acetate 200 950 
Acetonitrile 40 70 tert-Butyl acetate 200 950 
Acetylene dichloride, see 1,2- Butyl alcohol 100 300 
Dichloroethylene sec-Butyl alcohol 150 450 
Acetylene tetrabromide 1 14 tert-Butyl alcohol 100 300 
Acrolein 0.1 0.25 C Butylamine—Skin S 15 
Acrylamide—Skin 0.3 C tert-Butyl chromate (as CrO, )— 
Acrylonitrile—Skin 20 45 Skin 0.1 
Aldrin—Skin 0.25 n-Butyl glycidyl ether (BGE) 50 270 
* Allyl alcohol—Skin 2 5 *Butyl mercaptan 0.5 MS) 
Allyl chloride 1 3 p-tert-Butyltoluene 10 60 
**C Allyl glycidyl ether (AGE) 10 45 Calcium arsenate 1 
Allyl propyl disulfide 2 12 Calcium oxide 5 
2-Aminoethanol, see Ethanol- **Camphor (Synthetic) 2 
amine Carbaryl (Sevin®) 5 
2-Aminopyridine 0.5 2 Carbon black 3183) 
** Ammonia 50 35 Carbon dioxide 5,000 9,000 
Ammonium sulfamate (Ammate) 15 Carbon monoxide 50 55 
n-Amyl acetate 100 $25 Chlordane—Skin 0.5 
sec-Amy]l acetate 125 650 Chlorinated camphene—Skin 0.5 
Aniline—Skin 5) 19 Chlorinated diphenyl] oxide 0.5 
Anisidine (0,p-isomers)—Skin 0.5 *Chlorine 1 3 
Antimony and compounds (as Sb) 0.5 Chlorine dioxide 0.1 0.3 
ANTU (alpha naphthyl thiourea) 0.3 C Chlorine trifluoride 0.1 0.4 
Arsenic and compounds (as As) 0.5 C Chloroacetaldehyde 1 3 
Arsine 0.05 0.2 a-Chloroacetophenone (phenacy!l- 
Azinphos-methyl—Skin 0.2 chloride) 0.05 0.3 
Barium (soluble compounds) 0.5 Chlorobenzene (monochloroben- 
p-Benzoquinone, see Quinone zene) Le: 350 
Benzoyl peroxide 5 o-Chlorobenzylidene malononi- 
Benzyl chloride 1 5 trile (OCBM) 0.05 0.4 
Biphenyl, see Diphenyl Chlorobromomethane 200 1,050 
Bisphenol A, see Diglycidyl ether 2-Chloro-1,3-butadiene, see 
Boron oxide 15 Chloroprene 
Boron tribromide 1 10 Chlorodiphenyl (42 percent 
C Boron trifluoride 1 3 Chlorine)—Skin 1 
Bromine 0.1 0.7 Chlorodiphenyl (54 percent 
*Bromine pentafluoride 0.1 0.7 Chlorine)—Skin 0.5 
Bromoform-—Skin 0.5 5 1-Chloro-2,3-epoxypropane, see 
Butadiene (1,3-butadiene) 1,000 2,200 Epichlorhydrin 
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Table 1 (continued) 


Substance ppm? — mg/m? 


2-Chloroethanol, see Ethylene 


chlorohydrin 
Chloroethylene, see Vinyl 

chloride 
C Chloroform (trichloromethane) 50 240 
1-Chloro-1-nitropropane 20 100 
Chloropicrin 0.1 0.7 
Chloroprene (2-chloro-1,3- 

butadiene)—Skin 25 90 
Chromium, sol. chromic, 

chromous salts as Cr 0.5 
Metal and insol. salts 1 


Coal tar pitch volatiles (benzene 
soluble fraction) anthracene, 
BaP, phenanthrene, acridine, 


chrysene, pyrene 0.2 
Cobalt, metal fume and dust 0.1 
Copper fume 0.1 

Dusts and Mists 1 
Cotton dust (raw) 1 
Crag® herbicide 15 
Cresol (all isomers)—Skin 5 22 
Crotonaldehyde 2 6 
Cumene—Skin 50 245 
Cyanide (as CN)—Skin 5 
*Cyanogen 100 
Cyclohexane 300 1,050 
Cyclohexanol “Se 200 
Cyclohexanone 50 200 
Cyclohexene 300 EOS 
Cyclopentadiene TS 200 
2,4-D 10 
DDT-Skin 1 
DDVP, see Dichlorvos 
Decaborane—Skin 0.05 0.3 
Demeton®—Skin 0.1 
Diacetone alcohol (4-hydroxy-4- 

methyl-2-pentanone) 50 240 
1,2-Diaminoethane, see 

Ethylenediamine 
Diazomethane 0.2 0.4 
Diborane 0.1 0.1 
Dibutyl phosphate 1 5 
Dibutylphthalate 5 
*C Dichloroacetylene 0.1 0.4 
C o-Dichlorobenzene 50 300 
p-Dichlorobenzene vs 450 
Dichlorodifluoromethane 1,000 4,950 
1,3-Dichloro-5 ,5-dimethyl 

hydantoin 0.2 
1,1-Dichloroethane 100 400 
1,2-Dichloroethylene 200 790 
C Dichloroethyl ether—Skin 15 90 
Dichloromethane, see 

Methylenechloride 
Dichloromonofluoromethane 1,000 4,200 
C 1,1-Dichloro-1-nitroethane 10 60 
1,2-Dichloropropane, see 

Propylenedichloride 
Dichlorotetrafluoroethane 1,000 7,000 
Dichlorvos (DDVP)—Skin 1 


Substance ppm# mg/m? 
Dieldrin—Skin 0.25 
Diethylamine 25 a5 
Diethylamino ethanol—Skin 10 50 
**C Diethylene triamine—Skin 10 42 
Diethylether, see Ethyl ether 
Difluorodibromomethane 100 860 
C Diglycidyl ether (DGE) 0.5 2.8 
Dihydroxybenzene, see 

Hydroquinone 
Diisobutyl ketone 50 290 
Diisopropylamine—Skin 5 20 
Dimethoxymethane, see Methylal 
Dimethyl acetamide—Skin 10 35 
Dimethylamine 10 18 
Dimethylaminobenzene, see 

Xylidene 
Dimethylaniline (V-dimethyl- 

aniline)—Skin 5 25 
Dimethylbenzene, see Xylene 
Dimethyl 1,2-dibromo-2,2-di- 

chloroethyl phosphate, 

(Dibrom) 3 
Dimethylformamide—Skin 10 30 
2,6-Dimethylheptanone, see 

Diisobutyl ketone 
1,1-Dimethylhydrazine—Skin 0.5 1 
Dimethylphthalate 5 
Dimethylsulfate—Skin 1 5 
Dinitrobenzene (all isomers)— 

Skin 1 
Dinitro-o-cresol—Skin 0.2 
Dinitrotoluene—Skin 1.5 
Dioxane (Diethylene dioxide)— 

Skin 100 360 
Diphenyl 0.2 1 
Diphenylamine 10 
Diphenylmethane diisocyanate 

(see Methylene bisphenyl 

isocyanate (MDI) 

Dipropylene glycol methyl 

ether—Skin 100 600 
Di-sec, octyl phthalate (Di-2- 

ethylhexylphthalate) 5 
*Endosulfan (Thiodan®)—Skin 0.1 
Endrin—Skin 0.1 
Epichlorhydrin—Skin 5 19 
EPN-—Skin 0.5 
1,2-Epoxypropane, see 

Propyleneoxide 
2,3-Epoxy-1l-propanol, see 

Glycidol 
Ethanethiol, see Ethylmercaptan 
Ethanolamine 3 6 
2-Ethoxyethanol—Skin 200 740 
2-Ethoxyethylacetate (Cellosolve 

acetate)—Skin 100 540 
Ethyl acetate 400 1,400 
Ethyl acrylate—Skin 25 100 
Ethyl alcohol (ethanol) 1,000 1,900 
Ethylamine 10 18 
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LIMITS FOR HUMAN EXPOSURE TO AIR CONTAMINANTS (Continued) 


Table 1 (continued) 


Substance ppm* mg/m? Substance ppm? mg/m? 

Ethyl sec-amyl ketone (5-methyl- Isoamyl alcohol 100 360 
3-heptanone) 25 130 Isobutyl acetate 150 700 

Ethyl benzene 100 435 Isobutyl alcohol 100 300 

Ethyl bromide 200 890 Isophorone 25 140 

Ethyl butyl ketone (3-Heptanone) 50 230 Isopropyl acetate 250 950 

Ethyl chloride 1,000 2,600 Isopropyl! alcohol 400 980 

Ethyl ether 400 1,200 Isopropylamine 5 12 

Ethyl formate 100 300 Isopropylether 500 2,100 

Ethyl mercaptan 0.5 1 Isopropyl glycidyl ether (IGE) 50 240 

Ethyl silicate 100 850 Ketene 0.5 0.9 

Ethylene chlorohydrin—Skin 5 16 Lead arsenate 0.15 

Ethylenediamine 10 25 Lindane—Skin 0.5 

Ethylene dibromide, see 1,2- Lithium hydride 0.025 
Dibromoethane L.P.G. (liquefied petroleum gas) 1,000 1,800 

Ethylene dichloride, see 1,2- Magnesium oxide fume 15 
Dichloroethane Malathion—Skin 15 

C Ethylene glycol dinitrate Maleic anhydride 0.25 1 
and/or Nitroglycerin—Skin do.2 C Manganese and compounds, 

Ethylene glycol monomethyl as Mn 5 
ether acetate, see Methyl cello- Mesityl oxide 25 100 
solve acetate Methanethiol, see Methyl 

Ethylene imine—Skin 0.5 1 mercaptan 

Ethylene oxide 50 90 Methoxychlor 15 

Ethylidine chloride, see 1,1- 2-Methoxyethanol, see Methyl 
Dichloroethane cellosolve 

N-Ethylmorpholine—Skin 20 94 Methyl acetate 200 610 

Ferbam 15 Methyl acetylene (propyne) 1,000 1,650 

Ferrovanadium dust 1 Methyl acetylene-propadiene 

Fluoride (as F) aS mixture (MAPP) 1,000 1,800 

Fluorine 0.1 0.2 Methyl acrylate—Skin 10 35 

Fluorotrichloromethane 1,000 5,600 Methylal (dimethoxymethane) 1,000 3,100 

Formic acid 5 9 Methyl alcohol (methanol) 200 260 

Furfural—Skin B) 20 Methylamine 10 12 

Furfuryl alcohol 50 200 Methyl amyl alcohol, see 

Glycidol (2,3-Epoxy-1-propanol) 50 150 Methyl isobutyl carbinol 

Glycol monoethyl ether, see *Methyl isoamyl ketone 100 475 
2-Ethoxyethanol Methyl (n-amyl) ketone (2- 

Guthion®, see Azinphosmethyl Heptanone) 100 465 

Hafnium 0.5 C Methyl] bromide—Skin 20 80 

Heptachlor—Skin 0.5 Methyl butyl ketone, see 2- 

Heptane (n-heptane) 500 2,000 Hexanone 

Hexachloroethane—Skin 1 10 Methyl cellosolve—Skin 25 80 

Hexachloronaphthalene—Skin 0.2 Methyl cellosolve acetate—Skin 25 120 

Hexane (n-hexane) 500 1,800 Methyl chloroform 350 1,900 

2-Hexanone 100 410 Methylcyclohexane 500 2,000 

Hexone (Methyl isobutyl ketone) 100 410 Methylcyclohexanol 100 470 

sec-Hexyl acetate 50 300 o-Methylcyclohexanone—Skin 100 460 

Hydrazine—Skin 1 1.3 Methyl ethyl ketone (MEK), see 

Hydrogen bromide 3 10 2-Butanone 

C Hydrogen chloride 5 7 Methyl formate 100 250 

Hydrogen cyanide—Skin 10 11 Methyl iodide—Skin 5 28 

Hydrogen peroxide 1 1.4 Methyl isobutyl carbinol—Skin 25 100 

Hydrogen selenide 0.05 0.2 Methyl isobutyl ketone, see 

Hydroquinone 2 Hexone 

*Indene 10 45 Methyl isocyanate—Skin 0.02 0.05 

Indium and compounds, as In 0.1 *Methyl mercaptan 0.5 1 

C Iodine 0.1 1 Methyl! methacrylate 100 410 

Iron oxide fume 10 Methyl propyl ketone, see 2- 

Iron salts, soluble, as Fe 1 Pentanone 

Isoamy]l acetate 100 525 C Methy! silicate 5 30 
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LIMITS FOR HUMAN EXPOSURE TO AIR CONTAMINANTS (Continued) 


Table 1 (continued) 


Substance ppm? mg/m? 
Ca-Methyl styrene 100 480 
C Methylene bisphenyl isocyanate 

(MDI) 0.02 0.2 
Molybdenum: 

Soluble compounds 5) 

Insoluble compounds 15 
Monomethy] aniline—Skin 2 9 
C Monomethyl hydrazine—Skin 0.2 0.35 
Morpholine—Skin 20 70 
Naphtha (coaltar) 100 400 
Naphthalene 10 SO 
Nickel carbonyl 0.001 0.007 
Nickel, metal and soluble cmpds, 

as Ni 1 
Nicotine—Skin 0.5 
Nitric acid 2 5 
Nitric oxide 25 30 
p-Nitroaniline—Skin 1 6 
Nitrobenzene—Skin 1 5 
p-Nitrochlorobenzene—Skin l 
Nitroethane 100 310 
Nitrogen dioxide 5 9 
Nitrogen trifluoride 10 29 
Nitroglycerin—Skin 0.2 2 
Nitromethane 100 250 
1-Nitropropane 25} 90 
2-Nitropropane 29 90 
Nitrotoluene—Skin 5 30 
Nitrotrichloromethane, see 

Chloropicrin 
Octachloronaphthalene—Skin 0.1 
*Octane 400 1,900 
*Oil mist, particulate 5 
Osmium tetroxide 0.002 
Oxalic acid 1 
Oxygen difluoride 0.05 0.1 
Ozone 0.1 0.2 
Paraquat—Skin 0.5 
Silver, metal and soluble com- 

pounds 0.01 
Sodium fluoroacetate (1080)— 

Skin 0.05 
Sodium hydroxide 2 
Stibine 0.1 0.5 
*Stoddard solvent 200 1,150 
Strychnine 0.15 
Sulfur dioxide 5 13 
Sulfur hexafluoride 1,000 6,000 
Sulfuric acid 1 
Sulfur monochloride l 6 
Sulfur pentafluoride 0.025 0.25 
Sulfuryl! fluoride 5 20 
Systox, see Demeton 
2,4,5T 10 
Tantalum 5 
TEDP-—Skin 0.2 
Tellurium 0.1 
Tellurium hexafluoride 0.02 0.2 


Substance ppm? mg/m?> 
TEPP-Skin 0.05 
C Terphenyls 1 2) 
1,1,1,2-Tetrachloro-2,2-difluoro- 

ethane 500 4,170 
1,1,2,2-Tetrachloro-1,2-difluoro- 

ethane 500 4,170 
1,1,2,2-Tetrachloroethane—Skin 5 35 
Tetrachloroethylene, see Per- 

chloroethylene 
Tetrachloromethane, see Carbon 

tetrachloride 
Tetrachloronaphthalene—Skin 2 
Tetraethyl lead (as Pb)—Skin 0.100 
Tetrahydrofuran 200 590 
Tetramethyl lead (as Pb)—Skin f0.150 
Tetramethyl succinonitrile—Skin 0.5 &] 
Tetranitromethane 1 8 
Tetryl (2,4,6-trinitrophenyl- 

methylnitramine)—Skin ° tes 
Thallium (soluble compounds)— 

Skin as Tl 0.1 
Thiram BS) 
Tin (inorganic cmpds, except 

SnH, and SnO, ) 2 
Tin (organic cmpds) 0.1 
C Toluene-2,4-diisocyanate 0.02 0.14 
o-Toluidine—Skin 5 22 
Toxaphene, see Chlorinated 

camphene 
Tributy! phosphate 5 
1,1,1-Trichloroethane (see 

Methyl chloroform 
1,1,2-Trichloroethane—Skin 10 45 
Parathion—Skin 0.1 
Pentaborane 0.005 0.01 
Pentachloronaphthalene—Skin 0.5 
Pentachlorophenol—Skin 0.5 
*Pentane 500 1,500 
2-Pentanone 200 700 
Perchloromethyl mercaptan 0.1 0.8 
Perchloryl fluoride 3 13.5 
Phenol—Skin 5 19 
p-Phenylene diamine—Skin 0.1 
Phenyl ether (vapor) 1 7 
Phenyl ether-bipheny! mixture 

(vapor) 1 if 
Phenylethylene, see Styrene 
Phenyl glycidyl ether (PGE) 10 60 
Phenylhydrazine—Skin 5 22 
Phosdrin (Mevinphos®)—Skin 0.1 
Phosgene (carbonyl chloride) 0.1 0.4 
Phosphine 0.3 0.4 
Phosphoric acid 1 
Phosphorus (yellow) 0.1 
Phosphorus pentachloride 1 
Phosphorus pentasulfide 1 
Phosphorus trichloride 0.5 3 
Phthalic anhydride 2 12 
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Table 1 (continued) 


Substance ppm? mg/m?> 

Picric acid—Skin 0.1 
Pival® (2-Pivalyl-1,3- 

indandione) 0.1 
Platinum (Soluble Salts) as Pt 0.002 
Propargyl alcohol—Skin 1 
n-Propyl acetate 200 840 
Propyl alcohol 200 500 
n-Propyl nitrate 25 110 
Propylene dichloride 75 350 
Propylene imine—Skin 72 B) 
Propylene oxide 100 240 
Propyne, see Methylacetylene 
Pyrethrum 5 
Pyridine 5 15 
Quinone 0.1 0.4 
RDX-—Skin 1S 
Rhodium, Metal fume and 

dusts, as Rh 0.1 

Soluble salts 0.001 
Ronnel 10 
Rotenone (commercial) 5 
Selenium compounds (as Se) 0.2 
Selenium hexafluoride 0.05 0.4 
Trichloromethane, see Chloro- 

form 
Trichloronaphthalene—Skin ® 
1,2,3-Trichloropropane 50 300 
1,1,2-Trichloro 1,2,2-trifluoro- 

ethane 1,000 7,600 
Triethylamine aS 100 
Trifluoromonobromomethane 1,000 6,100 
*Trimethy! benzene 25 120 
2,4,6-Trinitrophenol, see Picric 

acid 
2,4,6-Trinitrophenylmethylnitra- 

mine, see Tetryl 
Trinitrotoluene—Skin 1s 
Triorthocresy! phosphate 0.1 
Triphenyl phosphate 3 
Tungsten and compounds, as 

Soluble 1 

Insoluble 5 
Turpentine 100 560 
Uranium (natural) sol. and insol. 

compounds as U (a). 94 
C Vanadium: 

V,O, dust 0.5 

V,0O, fume 0.1 
Vinyl benzene, see Styrene 
**C Vinyl chloride 500 1,300 
Vinylcyanide, see Acrylonitrile 
Vinyl toluene 100 480 
Warfarin 0.1 
Xylene (xylol) 100 435 
Xylidine—Skin 5 25 
Yttrium 1 
Zinc chloride fume 1 
Zinc oxide tume 5 
Zirconium compounds (as Zr) 5 


*1970 Addition. 


Parts of vapor or gas per million parts of contaminated 
air by volume at 25°C and 760 mm Hg pressure. 
Approximate milligrams of particulate per cubic meter 


of air. 


(No footnote “c” is used to avoid confusion with ceiling 


value notations.) 


An atmospheric concentration of not more than 0.02 
ppm, or personal protection may be necessary to avoid 


headache. 


©As sampled method that does not collect vapor. 
For control of general room air, biologic monitoring is 


essential for personnel control. 


Table 2 
8-hour time 
weighted 
average 
Benzene (Z37.4—1969) 10 ppm 
Beryllium and beryllium compounds 

(Z37.29—-1970) 0.002 mg/m* 
Cadmium dust (as Cd) 

(Z37.5—1970) 0.2 mg/m? 
Cadmium fume (as Cd) 

(Z37.5—-1970) 0.1 mg/m? 
Carbon disulfide (Z37.3—1968) 20 ppm 
Carbon tetrachloride 

(Z37.17—1967) 10 ppm 
Ethylene dibromide 

(Z37.31—1970) 20 ppm 
Ethylene dichloride 

(Z37.21—-1969) 50 ppm 
Formaldehyde 

(Z37.16—1967) 3 ppm 
Hydrogen fluoride 
Fluoride as dust 

(Z37.28—1966) 2.5 mg/m? 
Lead and its inorganic compounds 

(Z37.11—1969) 0.2 mg/m? 
Methyl chloride 

(Z37.18—-1969) 100 ppm 
Methylene chloride 

(Z37.23—1969) 500 ppm 
Organo (alkyl) mercury 

(Z37.30—-1969) 0.01 mg/m*® 
Styrene (Z37.12—1969) 100 ppm 
Tetrachloroethylene 

(Z37.22—1967) 100 ppm 
Toluene (Z37.12—1967) 200 ppm 

Acceptable 
ceiling 
concentration 
Hydrogen sulfide 

(Z37.2—1966) 20 ppm 
Chromic acid and chromates 

(Z37.3—1971) 1 mg/10 m?° 
Mercury (Z37.8--1971) 1 mg/10 m° 
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LIMITS FOR HUMAN EXPOSURE TO AIR CONTAMINANTS (Continued) 


Table 3 
Substance Mppcf# mg/m? Substance Mppcf# mg/m* 
Silica: Inert or Nuisance Dust: 
Crystalline: . Respirable fraction 15 5 mg/m? 
Quartz (respirable) 250! 10 mg/m?** Total dust 50 15 mg/m® 
* %SiO, +5 %SiO, +2 
Quartz (total dust) 30 mg/m? 
%SiO , +2 NOTE: Conversion factors— 
mppcef x 35.3 = million particles per cubic meter 
= particles per cc 
; ae , 
eee the 4Millions of particles per cubic foot of air, based on 
Re pote fig impinger samples counted by light-field technics. 
ere ‘ The percentage of crystalline silica in the formula is the 
Tris vanie: Use 4 the value amount determined from air-borne samples, except in those 
te catited Aaa ae a instances in which other methods have been shown to be 
mulae for quartz. abpicabie: : = 
Amorphous, including natural As determined by the membrane filter method at 430 x 
ditomaceous carth 20 80 mg/m? phase contrast magnification. 
TBoth concentration and percent quartz for the applica- 
%SiO tion of this limit are to be determined from the fraction 
Tiemolite 5 20 muita’ passing a size-selector with the following characteristics: 
%SiO, 
ae 1% crys- Aerodynamic diameter Percent passing 
Ades 12 fibers oer (unit density sphere) selector 
milliliter greater than 5 2 90 
microns in length,! or 2 iG 75 
Mica 20 35 50 
Soapstone 20 50 5 
Talc 20 10. 0 
Portland cement 50 
Graphite (natural) 15 
Coal dust (respirable fraction 
less than 5% SiO, ) 2.4 mg/m? 
or The measurements under this note refer to the use of an AEC 
For more than 5% SiO, 10 mg/m* instrument. If the respirable fraction of coal dust is deter- 
mined with a MRE the figure corresponding to that of 2.4 
%SiO, +2 mg/m? in the table for coal dust is 4.5 mg/m? 
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Abbreviations 


not saturated; h., 


Substance 


Aluminum... 
Antimony.... 


Barium...... 
Bismuth..... 


Cadmium.... 


Calcium..... 
Cerium...... 


Magnesium... 
Manganese... 
Molybdenum . 
Nickel........ 
Silicon? /...... 


Silveriwere..-: 


Tungsten. . 5 ee 


Uranium...... 


Vanadium..... 


Potassium compounds. 
Easily obscured by sodium flame. 


FLAME AND BEAD TESTS 


Flame Colorations 
VIOLET 


Purple red through blue glass. 
Bluish green through green 


glass. Rubidium and Caesium compounds impart same flame 
as potassium compounds 


Azure.—Copper chloride. 


BLUES 


Copper bromide gives azure blue 


followed by green. Other copper compounds give same colora- 
tion when moistened with hydrochloric acid. 
Light Blue.—Lead, Arsenic, Selenium. 


Yellowish.—Barium compounds. 


pounds. 


Feeble-—Antimony compounds. 


GREENS 
Emerald.—Copper compounds except the halides, and when 
not moistened with hydrochloric acid. 
Pure Green.—Compounds of thallium and tellurium. 


Some molybdenum com- 


Borates, especially when treated with sulphuric acid 
or when burned with alcohol. 
Bluish.—Phosphates with sulphuric acid. 


Whitish.— Zinc. 


Carmine.—Lithium compounds. 


Reps 


Ammonium compounds. 


Violet through blue glass, 


Invisible through green glass. Masked by barium flame. 


Scarlet.—Strontium compounds. 


Yellowish through green glass. 


Yellowish.—Calcium compounds. 
Green through green glass. 


glass. 


Yellow.—All sodium compounds. 


Violet through blue glass. 


Masked by barium flame. 


YELLOW 


Borax Beads 


employed: s., saturated; 


hot; c., cold. 


Oxidizing flame 


Colorless (h.c., n.s.); 
opaque (s.8.) 

Colorless; yellow or brown- 
ish (h., 8.8.) 


Colorless (n.8.) 


Colorless; yellow or brown: 
ish (h., 8.8.) 
Colorless 


Colorless (n.s.) 
Red (h.) 
Green (c.) 


Blue (h.c.) 
Green (h.); blue (c.) 


Yellow or brownish red 
+» 1.8. 

Colorless; yellow or brown- 
ish (h., 8.8.) 

Colorless (n.s8.) 

Violet (h.c.) 

Colorless 

Brown; red (c.) 

Colorless (h.c.); opaque 
(s.8.) 

Colorless (n.s.) 

Colorless (n.s.) 

Colorless (h.c.); 
(8.8.) 

Colorless 

Colorless 

Yellow or brownish (h., 


n.8.) 
Colorless 


opaque 


S.s., supersaturated; n.s.; 


Reducing flame 


Colorless; opaque (s.) 
Gray and opaque 
Gray and opaque 


Gray and opaque 


eee eee sees eet eeceervece 


Colorless (h.c.) 

Green 

Blue (h.c.) 

Red (c.): opaque (s.s8.): 
colorless (h.) 


Green (s.8.) 
Gray and opaque 


Colorless (h.c.) 
Yellow or brown (h.) 
Gray and opaque 
Colorless; opaque (s.) 


Gray and opaque 


Colorless; opaque (s.) 
Yellow (h.); violet (c.) 
Brown 
Green 


Green 


Substance 


Aluminum... 
Antimony.... 


Magnesium... 
Manganese... 
Molybdenum. 
Nickel...... 


Silver: Sex... 


Titanium... 
Uranium... 


Vanadium... 


Substance 


Manganese... 
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Greenish through blue 
Masked by barium flame. 


Invisible with blue glass. 


Beads of Microcosmic Salt 


NaNH,HPO, 
Oxidizing flame 


Colorless; opaque (s.) 
Colorless (n.s.) 

Colorless; opaque (s.) 
Colorless (n.s. 

Colorless (n.s.) 

Colorless; opaque (s.) 
Yellow or brownish red 


(h., 8.) 
Red (h., 8.); green (c.) 
Blue (h.c.) 
Blue (c.); green (h.) 
Yellow or brown (h., s.) 


Colorless (n.s.) 
Colorless; opaque (s.) 
Violet (h.c.) 

Colorless; green (h.) 
Yellow (c.); red (b., 8.) 


(Swims undissolved) 
Colorless; opaque (s.) 
Colorless; opaque (s.) 
Colorless (n.s.) 


Green; yellow or brown- 
ish (h., 8. 

Yellow 

Colorless (n.s.) 


Reducing flame 


Colorless; not clear (s.s.) 
Gray and opaque 
Colorless; not clear (s.s.) 
Gray and opaque 

Gray and opaque 
Colorless; not clear (s.s.) 
Colorless 


Green (c.) 

Blue (h.c.) 

Red and opaque (o.) 

Colorless; yellow or brown- 
ish (h.) 

Gray and opaque 

Colorless; not clear (s.s.) 

Colorless 

Gceen (h.) 

Yellow (c.); red (h.); gray 
and opaque 

(Swims undissolved) 

Gray and opaque 

Colorless; not clear (s.8.) 

Colorless 

Violet (c.); 
brownish (h.) 

Green (h.) 


yellow or 


Green 
Gray and opaque 


Sodium Carbonate Bead 


Oxidizing flame 


Green 


Reducing flame 


Colorless 


PREPARATION OF REAGENTS 
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DECI-NORMAL SOLUTIONS OF SALTS AND OTHER REAGENTS 


Atomic and molecular weights in the following table are based upon the 1965 atomic weight scale and 
the isotope C-12. The weight in grams of the compound in 1 cc of the following deci-normal solutions is 
found by dividing the H equivalent in the last column by 1000. 


Atomic or lvdroeed 0.1 Hee 
Name Formula molecular equivalent equiv alent 
weight Ing 

Acetic acid HC:2H,0: 60.0530 | HC2H;0: 6.0053 
Ammonia NH; 17.0306 | NH, 1.7031 
Ammonium ion NH,t 18.0386 | NH, 1.8039 
Ammonium chloride NH,Cl 53.4916 | NH.CI 5.3492 
Ammonium sulfate (NH,)2S0, 132.1388 | 4(NH,)2S0, 6. 6069 
Ammonium thiocyanate NH.CNS 76.1204 | NH.CNS 7.6120 
Barium Ba 137.34 Ba 6.867 
Barium carbonate BaCO; 197.3494 | }BaCO, 9.8675 
Barium chloride hydrate BaCl,-2H-O | 244.2767 | 4BaCl.-2H.0 12.2138 
Barium hydroxide Ba(OH), 171.3547 | #Ba(OH): 8.5677 
Barium oxide BaO 153.3394 | $BaO 7.6670 
Bromine Br 79.909 | Br 7.9909 
Calcium Ca 40.08 3Ca 2.004 
Calcium carbonate CaCO, 100.0894 | }CaCO, 5.0045 
Calcium chloride CaCl, 110.9860 | $CaCl: 5.5493 
Calcium chloride hydrate CaCl:.6H,O | 219.0150 | $CaCl:.6H20 10.9508 
Calcium hydroxide Ca(OH): 74.0947 | }Ca(OH): 3.7047 
Calcium oxide CaO 56.0794 | CaO 2.8040 
Chlorine Cl 35.453 | Cl / 3.5453 
Citric acid C.H,07:H:0 210.1418 $C.H,0,-H.0 7.0047 
Cobalt Co 58.9332 | $Co 2.9466 
Copper Cu 63.54 3Cu 3.177 
Copper oxide (cupric) CuO 79.5394 | #CuO 3.9770 
Copper sulfate hydrate CuSO,-5H.,0 | 249.6783 | }CuSO,-5H.0 12.4839 
Cyanogen (CN): 26.0179 | CN 2.6018 
Hydrochloric acid HCl 36.4610 | HCl 3.6461 
Hydrocyanic acid HCN 27.0258 | HCN 2.7026 
Iodine I 126.9044 | I 12.6904 
Lactic acid C3H.O; 90.0795 | C;H.O; 9.0080 
Malic acid C,H.O; 134.0894 $C,H,0, 6.7045 
Magnesium Mg 24.312 | 4Mg 1.2156 
Magnesium carbonate MgCO; 84.3214 | }MgCO; 4.2161 
Magnesium chloride MgCl, 95,2180 | {MgCl, 4.7609 
Magnesium chloride hydrate MgCl,6H20 ; 203.2370 | }MgCl.-6H:0 10.1623 
Magnesium oxide MgO 40.3114 | MgO 2.0156 
Manganese Mn 54.938 | Mn 2.7469 
Manganese sulfate MnSO, 150.9996 | }MnSO, 7.5500 
Mercuric chloride HgCl, 271.4960 | $HgCl. 13.5748 
Nickel Ni 58.71 ¥Ni 2.9356 
Nitric acid HNO, 63.0129 | HNO, 6.3013 
Nitrogen N 14.0067 | N 1.4007 
Nitrogen pentoxide N.0; 108.0104 | N20; 5.4005 
Oxalie acid H.C.0, 90.0358 | #H.C.0, 4.5018 
Oxalic acid hydrate H:C,0,-2H20| 126.0665 | #H.C.0,-2H.0 6.3033 
Oxalic acid anhydride C,0, 72.0205 | C203 3.6010 
Phosphoric acid H;P0O, 97.9953 | #H,PO, 3.2665 
Potassium K 39.102 | K 3.9102 
Potassium bicarbonate KHCO, 100.1193 | KHCO, 10.0119 
Potassium carbonate K.CO; 138.2134 | $K.CO, 6.9106 
Potassium chloride KCl 74.5550 | KCl 7.4555 
Potassium cyanide KCN 65.1199 | KCN 6.5120 
Potassium hydroxide KOH 56.1094 | KOH 5.6109 
Potassium oxide K,0 94.2034 | K,0 4.7102 
Potassium permanganate for Co estimation | KMnQ, 158.0376 | #KMnO, 2.6339 
Potassium permanganate for Mn estimation| KMnO, 158.0376 | 4KMnO, 5.2678 
Potassium tartrate K;H,C,0O, 226.2769 | $K2H.C.O. 11.3139 
Silver Ag 107.87 Ag 10.787 
Silver nitrate AgNO, 169.8749 | AgNO, 16.9875 
Sodium Na 22.9898 | Na 2.2990 
Sodium bicarbonate NaHCO, 84.0071 | NaHCO; 8.4007 
Sodium carbonate Na:CO, 105.9890 | $Na:CO, 5.2995 
Sodium chloride NaCl 58.4428 | NaCl 5.8443 
Sodium hydroxide NaOH 39.9972 | NaOH 3.9997 
Sodium oxide Na.0 61.9790 | 4Na:O 3.0990 
Sodium sulfide Na.S 78.0436 | $Na.S 3.9022 
Succinic acid H:C,H,O, | 118.0900 | }H2C,\H.O, 5.9045 
Sulfuric acid H.SO, 98.0775 | }H2SO, 4.9039 
Sulfur trioxide SO, 80.0622 | $SO, 4.0031 
Tartaric acid CyH Os. 150.0888 | $C,H.O. 7.5044 
Zine Zn 65.37 | 4Zn 3.269 
Zine sulfate ZnSO,7H20 | 287.5390 | $ZnSO,7-H,0 14.3769 
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DECI-NORMAL SOLUTIONS OF OXIDATION AND REDUCTION REAGENTS 


Atomic and molecular weights in the following table are based upon the 1965 atomic weight scale and 
the isotope C-12. The weight in grams of the compound in 1 ce of the following deci-normal solutions is 
found by dividing the H equivalent in the last column by 1000. 


Name 


Antimony 

Arsenic 

Arsenic trisulfide 
Arsenous oxide 

Barium peroxide 
Barium peroxide hydrate 
Calcium 

Calcium carbonate 
Calcium hypochlorite 
Calcium oxide 
Chlorine 

Chromium trioxide 
Ferrous ammonium sulfate 
Hydroferrocyanic acid 
Hydrogen peroxide 
Hydrogen sulfide 
Iodine 

Iron 

Iron oxide (ferrous) 
Tron oxide (ferric) 
Lead peroxide 
Manganese dioxide 
Nitric acid 

Nitrogen trioxide 
Nitrogen pentoxide 
Oxalic acid 

Oxalic acid hydrate 
Oxygen 

Potassium dichromate 
Potassium chlorate 
Potassium chromate 
Potassium ferrocyanide 
Potassium ferrocyanide 
Potassium iodide 
Potassium nitrate 
Potassium perchlorate 
Potassium permanganate 
Sodium chlorate 
Sodium nitrate 

Sodium thiosulfate 
Stannous chloride 
Stannous oxide 

Sulfur dioxide 

Tin 


Formula 


BaO.-8H2O0 

Ca 

CaCO; 

Ca(OCl)> 

CaO 

Cl 

CrO; 

FeSO, (NH,)SO,4-6H2O 
H.Fe(CN). 

H202 


C2H.0,-2H2O0 

O 

K;Cr207 

KCIO; 

K.CrO, 
K,Fe(CN)¢ 
K,Fe(CN)«:3H.0 


SnCl, 
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Atomic or 
molecular 


weight 


75 

.9216 
. 0352 
. 8414 
. 3388 
.4615 
.08 

. 0894 
. 9848 
.0794 
.453 

. 9942 
.0764 
. 9860 
.0147 
.0799 
. 9044 
847 

8464 
. 6922 
. 1888 
. 9368 
.0129 
.0116 
.0104 
0358 
. 0665 
. 9994 
.1918 
. 5532 
. 1076 
. 3621 
.4081 
. 0064 
. 1069 
. 5526 
.0376 
.4410 
. 9947 
. 1825 
. 5960 
6894 
.0628 
.69 


Hydrogen equivalent 


48b 

3As 

+A8283 
+As203 
4BaO, 
2Ba02-8H0 
4Ca 
3CaCO; 
3Ca(OCl). 
3CaO 

Cl 

4CrO; 
FeSO, (NH,) 280,:6H2O 
H,Fe(CN). 
3H.0, 

1HS 

I 

Fe 

FeO 

$F e205 
$PbO,z 
4Mn0, 
4HNO; 
4N,0; 
4N.0; 
4C.H.0, 
1C,H.0,-2H,0 


K,Fe(CN)<¢ 
KiFe (CN) 6'3H2O0 
KI 

4KNO, 
1KCIO, 
3KMn0, 
4NaClO; 
4NaNO; 
Na.S:03:5H:0 
$SnCl, 

3Sn0 

180, 

38n 


0.1 Hydrogen 
equivalent 
in g 


.0875 
7461 
1509 
9460 
4669 
6730 
004 

0045 
5746 
8040 
. 5453 
3331 
. 2076 
. 5986 
7007 
. 7040 
.6904 
. 5847 
. 1846 
9846 
. 9594 
. 3468 
. 1004 
. 9002 
8001 
.5018 
3033 
8000 
9032 
0425 
4733 
. 8362 
. 2408 
16.6006 
3.3702 
.7319 
. 1608 
7740 
8332 
8183 
4798 
7345 
. 2031 
.935 


_ 


bo 0 


_ 
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Determination, 


Acetate...... 
Aldehydes.... 


Aluminum... 


Ammonia.... 


Antimony.... 


Arsenic...... 


Barium...... 


Beryllium... 


Bismuth, . 


Reagent 


o-Nitrobenzaldehyde 


Dimethyl-dihydro- 
resorcin (Dimedon) 
Alizarin § 
Ammonium salt of 
aurin tricarboxylic 
acid (‘‘ Aluminon’’) 
Ammonium salt of ni- 
trosopheny] hydrox- 
ylamine (‘‘Cup- 
ferron'’) 
Eriochrome cyanine 
Hematoxylin 
8-Hydroxyquinoline 
Morin 


Quinalizarine 


Sodium or zine salt of 
4-sulfo-2 hydroxy-a- 
naphthalene-azo-f- 
naphthol (Ponta- 
eprome Blue Black 

) 


Urea 


Hematoxylin 
p-Nitrobenzenedia- 
zonium chloride 
Phenol and sodium 

hy pochloride 
Tannin—AgNOs; 
Thymol 
Zinc oxinate 
Hexamethylenetet- 


ramine 

9-Methyl-2,3,7-try- 
hydroxyfluorone 

Phenylthiohydantoic 
acid 

Pyridine 

Pyrogallol 

Rhodamine B 

Cocaine-molybdate 

N-Ethyl-8-hydroxy- 
tetrahydroquinoline 
hydrochloride 

Quinine arsenomolyb- 
date 

Strychnine- 
molybdate 

Sodium rhodizonate 

Tetrahydroxyquinone 


..| 1-Amino-4-hydroxy- 


anthraquinone 
Aurin trycarboxylic 


Curcumin 
1,4-Dihydroxyanthra- 
quinone (Quinizarin) 

1.4-Dihydroxyanthra- 
quinone-2-sulfonic 
acid (quinizarine-2- 
sulfonic acid) 


3-Hydroxyquinoline 
Morin 


Naphthochrome 
Azurine 2B 
Naphthochrome 
Green G 
p-Nitrobenzeneazo- 
orcinol 
1,2,5,8-Tetrahydroxy - 
anthraquinone 
(Quinalizarin) 
Caffeine (as sulfate or 
nitrate) 
Cinchonine 
Diethyldithiocarba- 


mate 
Dimercaptothiodia- 
zole 
Dimethylglyoxime 
Diphenylthiocarba- 
zone 


8-Hydroxyquinoline 
Phenyldithiobiazolon- 
ey 4 

yrogallo 
Thiourea 


ORGANIC ANALYTICAL REAGENTS 
Compiled by John H. Yoe 


Reference 


Feigl, p. 342 (3) 

Ind, Eng. Chem.,, Anal. Ed. 3, 365 
(1931) 

J. Am, Chem, Soc. 50, 748 (1928) 

J. Am. Chem. Soc, 49, 2395 (1927) 

J. Am. Chem. Soc. 55, 2437 (1933) 


Bull. soc, chim, Belg. 36, 288 
(1927) 


Z. anal, Chem, 96, 91 (1934) 
Ind, Eng, Chem, 16, 233 (1924) 
J, Am, Chem, Soc, 50, 1900 (1928) 


he Ee 182 (2) 

ng. Chem., Anal, Ed, 12, 
229 (1940) 

J. At. Pharm. Assoc, 17, 260 


(1928) 
Sandell, p. 241 (6) 


Ind, Eng. Chem., Anal. Ed. 9, 357 
(1937) 


Helv. Chim, Acta 12, 730 (1929) 
Feigl, p. 235 (2) 


Snell, Vol. II, p, 818 (8) 


Snell, Vol, II, p. 819 (8) 

J. Biol. Chem. isi, 309 (1939) 
Feigl, p. 674 (9) 

Z. anal, Chem. 67, 298 (1925) 


Helv. Chim. Acta 20, 1427 (1937) 
Compt. rend, 176, 1221 (1923) 


Analyst 53, 373 (1928) 

Z. anal, Chem, 64, 44 (1924) 
Z. anal, Chem. 70, 400 (1927) 
Biochem, Z, 185, 14 (1927) 
Z, anal, Chem, 99, 180 (1934) 


Analyst 47, 317 (1922) 
Chim, applicata 23, 

33) 

Feigl, p. 216 (2) 

Welcher, Vol. I, p. 225 (9) 

Ind, Eng. Chem., Anal. 13, 809 
(1941) 

J. Am. Chem, Soc, 48, 2125 
(1926); ibid., 50, 353 (1928) 

J. Am, Chem, Soc. 50, 393 (1928) 

Ind. Eng. Chem, Anal, Ed., 18, 
179 (1946) 

Sandell, p. 318 (6) 


517 


Bur. Standards J. Research 3, 91 
(1929) 

Ind, Eng. Chem,, Anal, Ed. 12, 
674, 762 (1940) 

Sandell, p. 318 (6) 


Sandell, p. 318 (6) 
Mikrochemie 14, 315 (1934) 


Siemens-Konzerns, Beryllium, p. 
25 (1932) 


Ind, ae Chem.,, Anal, Ed, 14, 43 


(1942 
Scott, P 158 ( 
Pp. 338. te) 


Sandel 

Z. anal. Chem, Ate te (1934); 
ibid., 100, 408 (1935 

A anal. Chem, 72, iD (1927) 

Z. Angew. Chem, 47, 685 eae: 
Ind. Eng. Chem., Anal, Ed. 
285 (1935) 

Z. anal. Chem, 72, 177 (1927) 
ee Chem. Soc., 21, 240, 347 
Z, anal. Chem, 65, 448 (1925) 
Z. anal, Chem, 94, 161 (1933) 


Determination! 


Bromine... 


Cadmium.. 


Calcium.... 


Cerium..... 


Cesium..... 


Chlorate.... 
Chlorine.... 


Columbium., 


D-140 


Reagent 


Curcumin 
1,1-Dianthramide 
Diaminochrysazin 
Diaminoanthrarufin 
Tribromoanthrarufin 
Mannitol 
Methyl alcohol 
p-Nitrobenzeneazo- 
chromotropic acid 
(Chromotrope 2B) 
Quinalizarin 


Titan Yellow (Clay- 
ton Yellow 
Turmeric 


Fluorescein 
Fuchsin 
Phenol red 
Allythiourea 


Di-8-naphthylthio- 
carbazone 

Dinitrodiphenyl- 
carbazide 

Diphenylearbazide 

Diphenylthiocarba- 
zone 


Ethylenediamine 

Hexamethylenetetra- 
mine alliodide 

B-Naphthoquinoline 

Bitpppbenc ARG 
acid 


4-Nitrophthalene- 
diazo-aminobenzene- 
4-azobenzene 
(Cadion 2B) 

Phenyl-trimethyl-am- 
monium iodide 

Pyridine 

Alizarin 


1-amino-2-naphthol- 
4-sulfonic acid 

Ammonium oxalate 

Ammonium stearate 


2,5-Dichloro-3,6- 
dihydroxyquinone 
(Chloranilic acid) 

Dihydroxytartaric 
acid osazone (sodium 
salt) 

Picrolonic acid 

Potassium oleate 

Pyrogallol carboxylic 
acid 

Sodium sulforicinate 


Benzidine 

Brucine 

Gallic acid 
8-Hydroxyquinoline 
Malachite Green 


Morphine 

Sulfanilic acid 

Dipicrylamine (Hexa- 
nitrodiphenylamine) 

Aniline hydrochloride 

Benzidine hydro- 
chloride 

Dimethyl-p-phenyl- 
ene-diamine 

Oleic acid 


Sodium sulforicinate 


Thymolphthalein 
o-Tolidine 


Benzidine 
1,8-Dihydroxynaph- 
thalene-3,6-Disul- 

fonate 
s-Diphenylcarbazide 
Pyrogallol dimethyl 
ether 
Serichrome Blue R 


Reference 


Chem, ey eh 27 (1903) 


Boltz, 
Anal. ie ry 1251 (1957) 


Tb ¢: 

Scott, p. 168 (7) 

J. Am. Chem. Soc. 50, 1385 (1928) 
Feigl, p. 341 (2) 


Ind. Eng. Chem., Anal. Ed. 11, 
540 (1939) 
Compt. rend. 188, 1046 (1904) 


Ind. Eng. Chem., Anal, Ed. 4, 180 
(1932) 

Snell, Vol. II, p. 725 (8) 

Snell, Vol. Il, p. 724 (8) 

Snell, Vol. II, p. 725 (8) 

Helvetica Chim. Acta, 12, 718 
1929 

Ind. Eng. Chem., Anal. Ed., 16, 
333, (1944) 

Feigl, p. 96 (2) 


Feigl, p. 99 (2) 

Z. angew. ie sae a ee pipet 
Ind. Eng. C , Anal 
364 (1939) 

Z. anal. Chem. 77, 340 (1929) 

C. A., 24, 311 (1930) 


Analyst, 58, 667 (1933) 
Mikrochemie 8, 277 (1930) 


C. A. 32, 2871 (1938) 


Analyst 58, 667 (1933) 


Z, Anal. Chen a 279 (1928) 
Biochem, J Mh 4 (1922); Yoe, 
Vol. I, (2 

J. Biol. + By tae 81, 1 (1929) 
Snell, Vol. II, p. 592 (8) 

J. Biol. Chem. 29, 169 (1917); 
Yoe, Vol. II, p. 119 (3 

Anal, Chem., "20, 76 (1948) 


Feigl, p. 221 (2) 


Biochem. Z. 265, 85 (1933) 
Sandell, p. 377 (6) 
Sandell, p. 380 (6 


Biochem, Z. 187, 157 (1923); 
125 (3) 


Snell, Vol. II, p. 
Analyst, 15, 275 ( 
C: & 30, 5143 (1938), 31, 626 


(1937) 

Sandell, p. pis 6) 

Sandell, p. 386 (6) 
Mikrochemie 18, 175 (1935) 


Snell, Vol. II, p. 717 (8) 
Ind. Eng. Chem., Anal, Ed. 4, 2 


(1932) 
Chem, Weekblad. 23, 203 (1926) 
J. Soc, Chem. Ind, 42, 427A 
(1923) 
Biochem. Z., ai ots (1923); 
g. Chem. 1 112 (1927) 


As oe II, p. 1 
Ind. 
Yoe, ee I, p. 157 


Feigl 
Ind. 


p. 171 
Eng. Gheed 5, 298 (1913) 


J. Am. Chem, Soc, 50, 2363 (1928) 
é. A, 4, 3178 (1910) 


Ind. Eng. Chem., Amal. Ed., 4, 
245 (1932). 


Determination 


Columbium ,. 
Copper....... 


Gallium../...¢ 


Germanium ... 


Reagent 


Anthranilic acid (0- 
aminobenzoic acid) 
Cysteine hydro- 
chloride 
Dimethylglyoxime 
3,5-Dimethylpyrazole 


Dinitrosoresorcinol 
Formaldoxime reagent 
o-Nitrosocresol 
a-Nitroso-8-naphthol 
Nitrose-R-salt 
8-Nitroso-a-naphthol 


o-Nitrosoresorcinol 


o-Nitrosophenol 

Phenylthiohydantoic 
acid 

Rubeanic acid (Di- 
thio-oxamide) 

2,2’,2’’-Terpyridyl 

Niobium 

See Nobium 

Ammonium salt of ni- 
trosopheny]- hydrox- 
ylamine (‘‘ Cupfer- 
ron’’) 

m-Benzamino-semi- 
carbazide 

Benzidine 

a-Benzionoxime 
(Cupron) 

Benzotriazole 


2-Carboxy-a’- 
hydroxy-5’ sulfo- 
formazylbenzene 
(Zincon) 

Diacetyl-dioxime 

Dibenzyldithiocar- 


amate 
Dihydroxyethyldi- 
thiocarbamic acid 
p-Dimethylamino- 
benzalrhodanine 
s-Diphenylcarbazide 
Diphenylthiocarba- 
zone (Dithizone) 
Hydroquinone 
Isatin 
Mercaptobenzothia- 
zole 
a-Naphthol 
8-Naphthol 
Phenolphthalein 
Phenylthiohydantoic 
acid 
Piperidinium piper- 
idyl-dithioformate 
Potassium ethyl 
xanthate 
Pyridine 
Rubeanic acid 
(Dithio-oxamide) 
Salicylaldoxime 


Salicylic acid 

Sodium diethyldithio- 
carbamate 

o-Toluidine 

Urobilin 

Benzidine 

Phenolphthalin 

Picric acid 


Acetylacetone 


Alizarin sodium sul- 
fonate—Zr(NOs)4 
p-Dimethylaminoazo- 
phenylarsonic acid 
Triphenyltin chloride 
Quinalizarine— 
Zr(NOs)4- 
Camphoric acid 
8-Hydroxyquinoline 


Morin 
Quinalizarin 


Benzidine 
uinalizarin 
annin 


ORGANIC ANALYTICAL REAGENTS (Continued) 


Reference 


Z. anal. Chem. 93, 241 (1933) 
J. Biol. Chem. 83, 367 (1929) 


J. Am. Chem. Soc. 43, 482 (1921) 

Ind. Eng. Chem., Anal, Ed. 2, 38 
(1930) 

J. Am, Chem. Soc. 45, 1439 (1923) 

C. A. 27, 927 (1933) 

Sandell, p. 422 (6) 

Chem. Zeit. 46, 430 (1922) 

J. Am, Chem. Soc, 43, 746 (1921) 
Ind. Eng. Chem., Anal. Ed. 12, 
405 (1940) 

Ind. Eng. Chem,, Anal, Ed. 15, 
310 (1943) 

Sandell, p. 422 (6) 

J. Am, Chem, Soc, 44, 2219 (1922) 


. Chim, Acta 20, 332, 435 
(1959) 

Ind. Eng. Chem., Anal, Ed., 15, 
74 (1943) 


Ind, Eng. Chem, 3, 629 (1911) 


Snell, Vol. II, p. 129 (6) 


Z. anal. Chem, 67, 31 (1925) 
Ber. 56, 2083 (1923) 


Ind. Eng. Chem., Anal, Ed. 13, 
349 (1941) 
Anal, Chem, 26, 1345 (1954) 


Analyst 54, 333 (1929) 
Sandell, p. 443 (6) 


Sandell, p. 443 (6) 


J. Am, Chem. Soc. 52, 2222 (1930) 
J. Am. Chem. Soc. 47, 1268 (1925) 
Chem. Weekblad. 21, 20 (1924) 
J. Assoc. Official Agr. Chem, 18, 
192 (1935) 

Bull. soc. chim, 31, 1176 (1922) 
Rec trav chim, 42, 199 (1923) 

Z. anal. Chem. 102, 24, 108 (1935) 


Bull. soc. chim, 31, 1176 (1922) 
Am. J. Pharm, 105, 62 (1933) 
Compt. rend. 173, 1082 (1921) 

J. Am, Chem, Soc, 44, 225 (1922) 


Analyst 56, 736 (1931) 
Yoe, Vol. I, p. 184 (2) 


Z. anal, Chem. 67, 27 (1925) 

cose Chim, Acta 20, 332, 435 
1959) 

J. Chem, Soc, (1933) 314; Feig]l, 


(8) 
Fee Vol. I, p. 183 (2) 
Analyst 54, 650 (1929) 


Z. anal. Chem. 67, 31 (1925) 
Chem, Weekblad. 27, 552 (1930) 
Feigl, p. 276 (2) 

Analyst 60, 294 (1935) 

Helv. Chim. Acta 12, 713 (1929); 


J. Am. Chem. Soc. 61, 1171 
(1929) 

Ind. Eng. Chem., Anal. Ed. 5, 300 
(1933) 


Ind. Eng. Chem., Anal. Ed. 7, 23 
(1935) 

Feigl, p. 271 (2) 

J. Am. Chem. Soc. 54, 4625 (1932) 

Ind. Eng. Chem., Anal. Ed. 6, 61 
(1934) 

Welcher, Vol. II, p. 31 (9) 

Ind, Eng. Chem., Anal. Ed. 13, 
844 (1941) 

Mikrochemie 20, 194 (1936) 

J. Am. Chem. Soc. 59, 40 (1937) 


Mikrochemie 1%, 66 (1935) 
Mikrochemie 18, 48 (1935) 
Welcher, Vol. II,'p. 160 (9) 


Hafnium... 


Hydrogen.,. 
fi 


sul 


de 


Indium.. .. 


Iodine... .. 


Iridium...,. 


ITON. sees 


Lanthanum 


D-141 


se eeee 


Reagent 


Benzidine 
o-Dianisidine 
Dimethylaminoben- 
zylidene rhodanine 
Formaldehyde 
p-Fuchsine 


Malachite Green 
m-Phenylenediamine 
sulfate 
Phenylhydrazine 
o-Toluidine 
2-Hydroxy-5-methyl- 
azobenzene-4- 
sulfonic acid 
p-phenylenedimethyl- 
diamine sulfate 
Diphenylthiocarba- 
zone (Dithizone) 
8-Hydroxyquinoline 


Morin 

Starch 

o-Toluidine 

Benzidine 

Malachite Green, 
leuco base 


...| Acetylacetone 


Alloxantin 
Ammonium aalt of 
nitrosophenyl hy- 
droxylamine (‘‘Cup- 
feron’’) 
Bis-p-chlorophenyl- 
phosphoric acid 
Cysteine 
Dimethyl glyoxime 
Dinitrosoresorcinol 
Diisonitrosoacetone 


Dioximes (various) 
Diphenylamine 
2,2-Bipyridyl 
Disodium-1,2-dihy- 
droxybenzene-3, 5- 
disulfonate (“ Ti- 


ron 

Hexamethylenetet- 
ramine 

4 Hydroxybiphenyl- 
3-carboxylic acid 

8-Hydroxyquinoline 


4-Hydroxybiphenyl- 
3-carboxylic acid 
7-Iodo-8-hydroxy- 
quinoline-5-sulfonic 
acid (Ferron) 
Isonitrosoaceto- 
phenone 
Isonitrosodimethyl- 
dihydroresorcinol 
Kojic acid 


a-Nitrose-8-naphthol 
Nitroso-R salt 


o-Phenanthroline 


Protacatechvic acid 
Pyramidone 
Pyrocatechol 
Salicylaldoxime 


Salicylic acid 
Salicylsulfonic acid 
Sulfosalicylic acid 
Thioglycollic acid 
8-Hydroxyquinoline 
Sodium alizarinesul- 
fonate 
Ammonium thiocya- 
nate and pyridine 
Aniline 


Anthranilic acid 
Carminic acid 
s-Diphenylcarbazide 
Diphenylthiocarba- 
zone (Dithizone) 
Hematein 
Salicylaldoxime 


Tetramethyldiamido- 
diphenylmethane 
Thiourea 


Reference 


Bull. Chim. Farm, 52, 461 (1912) 


Sandell, p. 507 (6) 
Feigl, p. 127 (2) 


Bull. Le chim, 31, 717 (1922) 
Ind. Eng. Chem., Anal. Ed., 18, 
400 (1946) 

Sandell, p. 506 (6) 

Chem. Zeit. 36, 934 (1912) 


Ann. chim. anal, aah na (1907) 
Analyst 44, 94 (191 
Feigl, p. 288 (4) 


Yoe, Vol. I, p. 375 (2) 
Sandell, p. 516 (6) 


¥ 10a) G allgem, Chem. 209, 12% 
Mikrochim, Acta pe 287 (1937) 
Snell, Vol. II, p. 740 (8 

J. Am. Chem. Bere Aa, 1000 (1925) 
Snell, Vol. II, p. 526 (8) 

C. A. 24, 2689 (1930) 


J. Am. Chem, Soc. 26, 967 (1904) 
Compt. rend. 180, 519 (1925) 
Ind. Eng. Chem. 3, 629 (1911) 


Feigl, p. 294 (4) 


Biochem. Z. 187, 255 (1927) 

Z. anorg. Chemie 89, 401 (1914) 
J. Am. Chem, Soc. 47, eset) 

tikere Listy 23, 496 (1929); C 

24, 801 (1930) 

Anal. Chem. 19, 1017 (1947) 

J. Am. Chem. Soc, 46, 263 (1924) 


Snell, Vol. II, p. 316 (8) 
Ind. Eng. Chem,, Anal. Ed. 16, 
111 (1944) 
Bull soo. chim, Rom, 2, 89 (1921) 
J. Am. Chem. Soc. 70, 648 (1948) 
Pee 17, 432 
19 
i ha part Soc. 70, 648 (1948) 


J. Am. Chem. Soc. 59, 872 (1937) 


soc. chim. biol., 


Ber. 60, 527 (1927) 
Anal, Chem., 20, 1205 (1948) 


Ind. Eng. Chem., Anal. Ed., 13, 
612 (1941) 

Bull. soc. chim. 35, 641 (1924) 

Ind. Chem., Anal. Ed., 14, 756 
(1942); 16, 276 (1944) 

Ind. Eng. Chem., Anal. Ed. 9, 67 
(1937) 

J. Biol. Chem., 137, 417 (1941) 

Pharm. Weekblad, 63, 1121 (1926) 

Helv. chim, Acta 9, 835 (1926) 
Ind Eng. Chem., Anal. Ed., 12, 
448 (1940) 

J. Chem. Soc. 93, 93 (1908) 

Snell, Vol. II, p. 321 (8) 

Biochem, Z. 181, 391 (1927) 

J. Am. Chem, Soc. 49, 1916 (1927) 

Z. anal. Chem. 107, 191 (1936) 

J. Am. Chem. Soc., 53, 1217 
(1931) 

Z. anal, Chem. 72, 289 (1927) 


Ind. Eng. ee ee 1055 (1919); 
Yoe, Vol. I, p. 257 (2) 

Z. anal. Cheni "101, 85 (1935) 
Mikrochemie 7, 301 (1929) 

Yoe, Vol. I, p. 255 (2) 

Snell, Vol. IIA, p. 10 (8) 


Yoe, Vol. I, p. 257 (2) 
Ind. Eng. Chem., Anal. 
359 (1942) 

Snell, Vol. II, p. 43 (8) 


Z. anorg. Chem., 234, 224 (1937) 


Ed. 14, 


Determination 


Lithium...... 


Magnesium. . 


Manganese. . 


Mercury.... 


Molybdenum 


Nickel. . 


Niobium 


(Columbium) 


Nitrate 


Reagent 


Ammonium stearate 

Hexamethylenetetr- 
amine 

Pyridine 

Brilliant yellow 

Curcumin 


Dimethylamine 
Hydroquinone 
8-Hydroxyquinoline 


p-Nitrobenzeneazo- 
a-naphthol 
p-Nitrobenzeneazo- 
resorcinol 
Oleic acid 
Quinalizarin 
Sodium 1-azo-2- 
hydroxy-3-(2,4- 
dimethylcarbox- 
aniliodonaphthalene- 
1/(2-hydroxyben- 
zene-5-sulfonate) 
Thiazole yellow 
Titan yellow 
Tropeoline OO 
Benzidine 
Formaldoxime 


Tetramethyldiamino- 
diphenylmethane 
4,4-Tetramethyl- 
diaminotriphenyl- 
methane 
Anthranilic acid 
p-Dimethylamino- 
benzalrhodamine 
Di-8-naphthylthio- 
carbazone 
s-Diphenylcarbazide 
Diphenylthiocarba- 
zone (Dithizone) 
Potassium s-diphenyl- 
carbazone 
Strychnine 
a-Benzoin-oxime 
(Cupron) 
Disodium-1,2-dihy- 
droxy-benzene-3,5- 
disulfonate (Tiron) 
4-Methyl-1,2-dimer- 
captobenzene 
(Dithiol) 
Phenylhydrazine 
Potassium ethyl xan- 
thate and chloroform 
Tannic acid 


a-Benzil-dioxime 
Cyclohexanedione- 
dioxime 
Dicyandiamidine 
sulfate 
Diethyldithiocar- 
bamate 
Dimethylglyoxime 
Formaldoxime 
a-Furildioxime 
Potassium dithiooxa- 
late 
Rubianic acid 
(Dithio-oxamide) 
Ammonium salt of ni- 
trosophenyl hydrox- 
ylamine (“‘Cupfer- 
ron’ 
8 Hydroxyquinolin 


Brucine 
Diphenylamine 
sulfonic acid 
Diphenylbenzidine 
Diphenyl-endo-anilo- 
hydrotriazole 
(‘Nitron’’) 
Phenoldisulfonic acid 
Pyrogallol- 
Strychnine sulfate 
2:4-Xylenol 


ORGANIC ANALYTICAL REAGENTS (Continued) 


EE 


Reference 


J. Am, Chem, Soc. 52, 2754 (1930) 


Welcher, Vol. III, p. 131 (9) 


Welcher, Nol. IEI, p. 33 (9) 
Sandell, p. 598 (6 ) 

Ind. Eng. Chem,, Anal. Ed, 4, 426 
(1932) 

Z. anorg. ae Je 347 (1901) 
Yoe, Vol. I, p. 264 (2) 

Z, anal. Chem, a, 122 (1927) 


Feigl, p. 225 (2) 
J. Am. Chem. Soc. 51, 1456 (1929) 


Yoe, Vol. I, p. 270 (2) 

Feigl, p. 224 (2) 

A Chem. 28, 202 (1956); cf. 
Anal, Chim, Acta 16, 155 (1957) 


Sandell, p. 598 (6) 

Sandell, p. 591 (6) 

Rec. trav. chim., 61, 849 (1942) 

Snell, Vol. II, p. 397 (8) 

Ind. Eng. Chem., Anal. Ed. 9, 445 
(1937); 12, 307 (1940) 

Feigl, p. 174 (2); Snell, Vol. IITA, 
p. 311 (8) 

J. Biol. Chem., 168, 537 (1947) 


Z. anal. Chem. 101, 88 (1935) 
J. Am, Chem. Soc. 52, 2222 (1930) 


Sandell, p. 630 (6) 


Z. angew. Chem. 39, 791 (1926) 
Z. anal. Chem, 103, 241 (1935) 


Snell, Vol. II 78 (8) 


II 76 (8) 
B.S. J. Research 9, 1 (1932) 
Anal, Chim. Acta 8, 546 (1953) 


J. Am. Pharm, Assoc., 
(1948) 


Ber. 36, 512 (1903) 
J. Am. Chem. Soc. 44, 1462 (1922) 


Chem. Eng. Mining Rev. 11, 258 
(1919) 

Analyst 38, 316 (1913) 

Ann. 437, 148 (1925) 
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Determination 


Nitrite... 0.2: 


Osmium... 


Oxygen..... 


Palladium. . 


Phosphate. . 


Phosphorus. 
Platinum... 


Potassium. . 


Rhodium.. . 
Ruthenium. 


Scandium.. 
Selenium... 


Silver...... 


Sodium.... 


Strontium. 
Sulfide.... 
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Reagent 


Antipyrin 
Dimethylaniline 
Dimethyl-a-Naph- 
thylamine 
Diphenylamine 
sulfate 
a-Naphthylamine and 
B-Naphthylamine-6, 
8-Disulfonic acid 
a-Naphthylamine 
hydrochloride 
m-Phenylenediamine 
Sulfanilic acid and a- 
naphthylamine 
s-Diphenylthiourea 
1-Naphthylamine- 
4,6,8-trisulfonic acid 
Strychnine 
Thiourea 
Indigo carmine 
Pyrogallol 


Dimethylglyoxime 
p-Fuchsine 


6-Furfuraldoxime 


6-Nitroquinoline 
p- Nitrosodiphenyl- 
amine 
p-Nitrosodimethyl- 
aniline 
p-Nitrosodiethyl- 
aniline 
Thiomalic acid 
1,2,4-Aminonaphtho- 
sulfonic acid 
Hydroquinone 
Quinine-molybdate 
Strychnine-molybdate 
Hydrazine sulfate 
p- Nitrosodimethyl- 
aniline 
6-Chloro-5-nitrotol- 
uene-3-sulfonic acid 
Dipicrylamine 
Picric acid 
Thiomalic acid 
s-Diphenylthiourea, 
5-Hydroxyquinoline- 
8-carboxylic acid 
1-Naphthylamine- 
3,5.7-trisulfonic acid 


Rubianic acid 
(Dithio-oxamide) 

Thioglycolyl-8-amido- 
naphthalide (Thion- 
alid) 

Thiourea 

Morin 

Codeine phosphate 

Hydrazine 

Hydroquinone 

Hydroxylamine 
hydrochloride 

Pyrrol 

Thiourea 


Chromotropic acid 


Dichlorofluorescein 

p-Dimethylamino- 
benzalrhodamine 

Diphenylthiocar- 
bazone (Dithizone) 

Formazylcarboxylic 
acid 


Methylamine 
2-Thio-5-keto-4-car- 
bethoxy-1,3-dihydro- 
pyrimidine 
6,8-Dichlorobenzoyl- 
urea 
Dihydroxy-tartaric 
acid 
Urany] zine acetate 
Sodium rhodizonate 
p-Aminodimethyl- 
aniline 
p-Phenylenedimethyl- 
diamine-hydro- 
chloride 


Reference 


Yoe, Vol. be vs 311 (2) 
311 (2) 
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Yoe, Vol. Il, p. Fe (3) 
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Snell, Vol. II, p. 779 (8) 

nn. chim, ponbess 17, 357 
(1927); Feigl, p. 2 8 
os Chim. pes: 12, 714 
J. Am, Chem. Soc. 51, 3273 (1929) 
J. Am. Chem. Soc, 52, 2222 (1930) 


Z, anal, Chem, 101, 1 (1935) 


J. Anal, Chem, Russ., 2, 131 
feea abs. in Analyst, 73, 352 
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Ind. Chem., Anal, 
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ORGANIC ANALYTICAL REAGENTS 


Rhodamine B. 


(1929) 
Snell, Vol. II, p. 469 (8) 


Sodium alizarin sul- 
fonate (Alizarin S) 


(1) Colorimetric Determination of Nonmetals, Boltz, Edition 1958. 


Determination Reagent Reference Determination Reagent Reference 
Tantalum..... Ammonium salt of ni- | Hillebrand et. al., p. 120 (8) Tungsten Toluene-3,4-dithiol Analyst, 69, 109 (1944); J. Am. 
trosophenyl hydrox- (Wolfram) Pharm, Assoc., 37, 255 (1948) 
ylamine (‘‘ Cupfer- (Cont.) Uric acid Ann. chim, anal. 9, 371 (1904) 
ron = i i 
pon) Sandell, p. 695 (6) ahr Bur. Std. J. Research 9, 1 (1932) 
Tellurium..... peumesine hydro- J. Am. Chem. Soc, 47, 2456 (1925) Cinchonine Hillebrand et al., p. 689 (5) 
chloride ‘ Hydroquinone Z. angew. Chem. hi 237 (1931) 
Am. J. Sci. 15, 253 (1928 ’ 
ee one Ann. chim : _ se as ta i, 359 Phen yils racing Ba me chim, Belg. 38, 385 
Rhodamine B. 
Thallium...... ed boc Analyst 60, 394 (1935) Toluene-3,4-dithiol fears ti ( Hebe J. Am. 
zone ithizone 
Thionalid (Thiogly- |Z, angew. Chem. 48, 430, 507 Urie acid Pharm, Assoc., Hy 
ede teen ( ) Uranium....| Dibenzoylmethane Anal, Chem. 25, 1200 (1953) 
i Z ; 
Thorium...... 1-Amino-4hydroxy- | Ind, Eng. Chem., Anal. Ed. 18, o-Hydroxybenzoic | Snell, Vol. II, p. 492 (8) 
anthraquinone -Quinaldini id 
Cupferron (Ammo- Chem. Ztg. 33, 1298 (1908) So ium diethyldithio- RT er (eo ba Si 
eon ise carbamate 
MA roxylamine) Sodium salicylate Chi Z 
Hydroxyquinoline Z. anal. Chem. 100, 98 (1935) __ Thioglycolic acid rei mate ar Tops (1955)! 
f Phenylarsonic acid J. Am, Chem, Soc. 48, 895 (1926) (Mercapto acetic 
Tin...........| Ammonium aaltof ni- | Hillebrand et al., p. 120 (5) acid) 
trosophenyl hydrox- Ures ccc. .| Xanthydrol Et abies 14, 132 (1934) 
ylamine (“ Cupfer- Vanadium. .} Ammonium benzoate | C. A. 29, 2880 (1935) 
ron’’) Aniline (@4 A. 24, 567 (1930) 
Cacotheline Ind. Eng. Chem., Anal. Ed. 7, 26 Benzidine J. Applied ages (U.S.S.R.) 17, 
(1935) 83 1944); ‘C. A. 39, 1115 (1945) 
4-Chloro-1,2-dimer- J. Chem, Soc, 149, 175 (1936) Diphenylamine Yoe, Vol. L p. 715 (2) 
captobenzene (1- Diphenylbenzidine Ind. Eng. Chem 20, 764 (1928) 
Pik aan Sete ony we noling Feigl, p. 125 (2) 
ithio afranine Vol. A Vol. II, 2 
Hematoxylin Sandell, p. 866 (6) Ss raed pemeuibe pee A9) 
nabsera Sandell, p. 866 (6) zh 
CE RS ORES) roa, Pape Le aa 
-methy]-1,2-di- olfram....| See Tungsten 
mercaptobenzene) Zines oases» Anthranilic acid Z. anal. Chem. 91, 332 (1933) 
Titanium..... Ammonium salt of ni- | Hillebrand et al., 119 (5); 2 Carboxy-2’hydroxy-| Anal. Chem. 26, 1345 (1954) 
han rrmaeset ae Z, anal, Chem. 83, 345 (1931). poe ee. 
ylamine (‘‘Cupfer- enzene (Zincon 
on”) Pp ; oy ta 8 Di-6-napthylthio- Sandell, pp. 945, 962 (6) 
hromotropic aci eigl, p. carbazone 
5,7-Dibromo-8-hy- _| Z. anorg. Chem. 204, 215 (1932) Diphenylamine J. Am. Chem. Soc. 49, 2214 (1927) 
droxyquinoline Diphenylbenzidine J. Am, Chem, Soc, 49, 356 (1927) 
Dihydroxymaleic acid | Snell, Vol. II, p. 445 (8) Diphenylthiocarba- | Ind. Eng. Chem., Anal. Ed. 9, 127 
Disodium 1,2-dihy- Ind. Eng. Chem., Anal. Ed. 19, zone (Dithizone) (1937) 
droxybenzene-3,5-di- | 100 (1947) 8-Hydroxyquinoline | Z. anal. Chem. 71, 171 (1927) 
sulfonate (“Tiron”) 5-Nitroquinaldic acid| Ind. Eng. Chem., Anal. Ed. 10, 
Gallic acid Snell, Vol. II, p. 444 (8) 335 (1938) 
p-Hydroxyphenyl- Ind. Eng. Chem., Anal. Ed. 10, Pyridine Z. anal. Chem. 73, 356 (1928) 
arsonic acid 642 (1938) a-Quinaldinic acid Z. anal. Chem. 100, 324 (1935) 
8-Hydroxyquinoline | Z. anal. Chem. 81, 1 (1930) Resorcinol Yoe, Vol. I, p. 396 (2) 
Resoflavine (Color In- | Anal. Chim. Acta, 1, 244 (1947) ; , Urobilin J. Ind. Hyg. 7, 273 (1925) 
dex 1015) Zirconium...| Ammonium salt of ni-| Hillebrand et al., p. 572 (5) 
Tannic acid Analyst 55, 605 ay trosophenyl hydrox- 
ymo Yoe, Vol. I, p. 381 (2) ylamine (‘‘Cupfer- 
Tungsten Anti-1,5-di-(p-meth- | Ind. Eng. Chem., Anal. Ed, 16, 45 ron’’) 
(Wolfram) oxyphenyl)- erate (1944) $ Ce eepromamineg sada Chem., Anal. Ed. 15, 73 
roxylamino-3- acl 
ee eas ~pentene p-Dimethylamino- Ind. Eng. Chem., Anal. Ed., 13, 
(‘ Wolfron”’) azophenylarsenic 603 (1941) 
Benzidine Ber. 38, 783 (1905) acid f 
a-Benzoinoxime Bur. Std. J. Research 9, 1 (1932) 2-Hydroxy-5-methyl- Feigl, p. 288 (4) 
(‘‘Cupron”’) azobenzene-4-sul- 
Cinchonine Hillebrand et al., p. 689 (5) fonic acid 
Hydroquinone z. angew. Chem. 44, 237 (1931) : Morin VES en ae eke 48, 895 (1926) 
Phenylhydrazine ull. soc. chim. Belg. . enylarsenic Aci Chem. Weekblad 20, "404 (1924); 


Feigl, p. 200 (2) 


(2) Feigl, Spot Tests in Inorganic Analysis, 5th English Ed., translated 
by Oesper, 1958. 

(3) Feigl, Spot Tests in Organic Analysis, 5th English Ed., translated by 
Oesper, 1956. 

(4) Feigl; Chemistry of Specific, 
translated by Oesper, 1949. 

(5) Hillebrand, Lundell, Bright and Hoffman, Applied Inorganic Analysis, 
2nd Edition, 1953, 

ose. Sandell, Colorimetric Determination of Traces of Metals, 3rd Edition, 


Selective and Sensitive Reactions 


nto Scott’s Standard Methods of Chemical Analysis, Furman, 5th Edition 


i aOR peel re and Snell, Colorimetric Methods of Analysis, Volume II 
4 19 
(9) Welcher, Beate Analytical Reagents, Vols. I-IV, 1947-1948. 
(10) Yoe, Photometric Chemical Analysis, Vol. I, Colorimetry, 1928. 
(11) Yoe, Photometric Chemical Analysis Vol. II, Nephelometry, 1929 
(12) Yoe and Sarver, Organic Analytical Reagents, 1941 
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CALIBRATION OF VOLUMETRIC GLASSWARE FROM THE WEIGHT OF THE 
CONTAINED WATER OR MERCURY WHEN WEIGHED IN AIR WITH BRASS WEIGHTS 


‘D. F. SWINEHART 


A borosilicate glass vessel containing g, grams of water at a temperature of ¢°C has, at the same temperature, a volume 
V, = W, x g, cubic centimeters. Similarly when filled with G, grams of mercury at a temperature of °C the volume at the same 
temperature is given by V, = M, x G, cubic centimeters. 

When filled with g, grams of water at a temperature of 1°C the volume of the vessel at 18°C is given by Vig = Wig X g, 
cubic centimeters and the true volume at 25°C is given by V,; = W 5 x g,. The volumes at 18°C and 25°C are given similarly 
when using mercury by using the values under M,, and M)., respectively. 

The data on water are adapted from the data of G. S. Kell, Journal of Chemical and Engineering Data, \2, 67-68 (1967) (Table 
on p. F5, 52nd Edition, this handbook) and the data on mercury are adapted from Smithsonian Tables, Ninth Revised Edition, 
Volume 120, Publication No. 4169. The coefficient of linear expansion for borosilicate glass used here is 32.5 x 1077 deg™! 


and the volume coefficient of expansion is 97.5 x 10-7 deg™'. 


£C W, Wie Ws M, Mis M2; 
0 1.001 220 1.001 396 1.001 466 0.0735 519 0.0735 648 0.0735 698 
1 1.001 161 1.001 327 1.001 395 0.0735 653 0.0735 775 0.0735 825 
2 1.001 120 1.001 276 1.001 345 0.0735 787 0.0735 902 0.0735 952 
3 1.001 096 1.001 242 1.001 311 0.0735 920 0.0736 028 0.0736 078 
4 1.001 088 1.001 225 1.001 293 0.0736 054 0.0736 154 0.0736 205 
5 1.001 096 1.001 223 1.001 291 0.0736 188 0.0736 281 0.0736 332 
6 1.001 120 1.001 237 1.001 306 0.0736 322 0.0736 408 0.0736 458 
7 1.001 158 1.001 265 1.001 334 0.0736 456 0.0736 535 0.0736 585 
8 1.001 211 1.001 309 1.001 377 0.0736 590 0.0736 662 0.0736 712 
9 1.001 279 1.001 367 1.001 435 0.0736 724 0.0736 789 0.0736 839 
10 1.001 360 1.001 438 1.001 506 0.0736 858 0.0736 915 0.0736 966 
11 1.001 455 1.001 523 1.001 592 0.0736 992 0.0737 042 0.0737 093 
12 1.001 563 1.001 622 1.001 690 0.0737 125 0.0737 168 0.0737 218 
13 1.001 684 1.001 733 1.001 801 0.0737 259 0.0737 295 0.0737 345 
14 1.001 816 1.001 855 1.001 923 0.0737 393 0.0737 422 0.0737 472 
15 1.001 961 1.001 990 1.002 059 0.0737 526 0.0737 548 0.0737 598 
16 1.002 118 1.002 138 1.002 206 0.0737 660 0.0737 674 0.0737 725 
17 1.002 286 1.002 296 1.002 364 0.0737 794 0.0737 801 0.0737 852 
18 1.002 466 1.002 466 1.002 534 0.0737 928 0.0737 928 0.0737 978 
19 1.002 658 1.002 648 1.002 717 0.0738 062 0.0738 055 0.0738 105 
20 1.002 859 1.002 839 1.002 908 0.0738 196 0.0738 182 0.0738 232 
21 1.003 072 1.003 043 1.003 111 0.0738 330 0.0738 308 0.0738 359 
22 1.003 294 1.003 255 1.003 323 0.0738 463 0.0738 434 0.0738 485 
23 1.003 528 1.003 479 1.003 548 0.0738 597 0.0738 561 0.0738 611 
24 1.003 771 1.003 712 1.003 781 0.0738 731 0.0738 688 0.0738 738 
25 1.004 024 1.003 955 1.004 024 0.0738 864 0.0738 814 0.0738 864 
26 1.004 287 1.004 209 1.004 277 0.0738 998 0.0738 940 0.0738 991 
27 1.004 560 1.004 472 1.004 540 0.0739 132 0.0739 067 0.0739 118 
28 1.004 842 1.004 744 1.004 813 0.0739 266 0.0739 194 0.0739 244 
29 1.005 133 1.005 025 1.005 094 0.0739 400 0.0739 321 0.0739 371 
30 1.005 434 1.005 316 1.005 385 0.0739 534 0.0739 447 0.0739 498 
31 1.005 743 1.005 615 1.005 684 0.0739 669: 0.0739 575 0.0739 626 
32 1.006 060 1.005 923 1.005 991 0.0739 801 0.0739 700 0.0739 750 
33 1.006 388 1.006 241 1.006 310 0.0739 934 0.0739 826 0.0739 876 
34 1.006 723 1.006 566 1.006 635 0.0740 068 0.0739 953 0.0740 003 
35 1.007 066 1.006 899 1.006 968 0.0740 202 0.0740 079 0.0740 130 
36 1.007 418 1.007 242 1.007 311 0.0740 335 0.0740 205 0.0740 256 
37 1.007 780 1.007 593 1.007 669 0.0740 469 0.0740 332 0.0740 382 
38 1.008 149 1.007 952 1.008 021 0.0740 603 0.0740 459 0.0740 509 
39 1.008 525 1.008 318 1.008 387 0.0740 737 0.0740 585 0.0740 636 
40 1.008 910 1.008 694 1.008 762 0.0740 871 0.0740 712 0.0740 763 
41 1.009 303 1.009 077 1.009 146 0.0741 007 0.0740 841 0.0740 891 
42 1.009 703 1.009 467 1.009 536 0.0741 139 0.0740 966 0.0741 016 
43 1.010 112 1.009 866 1.009 935 0.0741 273 0.0741 092 0.0741 143 
44 1.010 528 1.010 272 1.010 341 0.0741 407 0.0741 219 0.0741 270 
45 1.010 951 1.010 685 1.010 754 0.0741 541 0.0741 346 0.0741 396 
46 1:011 382 1.011 106 1.011 175 0.0741 675 0.0741 473 0.0741 523 
47 1.011 820 1.011 534 1.011 603 0.0741 810 0.0741 600 0.0741 651 
48 1.012 266 1.011 970 1.012 039 0.0741 944 0.0741 727 0.0741 778 
49 1.012 719 1.012 413 1.012 482 0.0742 078 0.0741 854 0.0741 904 
50 1.013 180 1.012 864 1.012 933 0.0742 213 0.0741 981 0.0742 031 — 


D-144 


No. 
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be —— — .  l 


an 
_- OS 


Acetates: - WIHOTES Wie | ia) Wee ea Wek oO Ws ae) SW ee eee 
—(C2H302) jAl(— ‘i N nd ) Ba(— “h Bi( cas Co Is Cr Co(— * cus 
Arsenate a A . A Wh) || seeeckes soobcd PeAp code 
—(AsQOu) |Al(—) (NEI) Sb(—) Baye Bi(—)  |Cda(—)2 |Cas(—)s Coa Cus(—)2 
Arsenite | ....... Ww HIS OGTA Stee il Momarsarse Win |@theeee. A A) ieeeee] hates 
—(As0s) NHiAs02 |Sb(—) Cas(—)s CosH«(—)« |CuH(—) 
Bensoste | ....... Wey | -scae. Ww . w be Wi Oh. AWetsban | anda 
—(C7Hs02) NHi(—) Ba(—)s |Bi(—)s |Cd(—)s |Ca(—)s Co(—)2 = |Cu(—)2 
Bromide Ww d Ww d Ww w wt* Ww Ww Ww 
AlBr; =|NH«Bi SbBrs BaBr2 BiBrs CdBr2 |CaBre |CrBrs CoBrz CuBr, |AuBr |AuBrs 
Carbonate | ....... WAP) | odes. Wades A Ww AG |estea., | Kereta! 
(NH4)2COs BaCOs CdCOzs |CaCOz |CrCOs |CoCOs 
Chlorate Wit | ....Raas. w WES Wea COW sb See: w Wits | seis acces 
—(C10s) Al(—)s_ |NHa(—) Ba(—): |Bi(—)s |Cd(—)2 |Ca(—)e Co(—)z  |Cu(—)2 
Chloride Ww Ww w w | I Ww w w w 
Cl; |NH,Cl SbCls BaCiz BiCls CdCl, CaCl, = |CrCls CoCle CuCl2 AuCl |AuCl; 
Chromate | ....... Wie aesscrdoes An AlGraakts :, A eee cote het Reese 
—(Cr0u) (NHa)2(—) Ba(—) Cd(—) }Ca(—) Co(—) 
Citrate Weel] sande. w ' A a) WED Marentcas) | Be ctisd] Let sitetn 
—(CeHsO7) |AK—) |(NH4)s(—) Bas(—)2 |Bi(—) |Cds(—)2 |Caa(—)e Cos(—)2 
Cyanide | ....... Wart | nia. Ww _ Ww Ww Ww A A A 
NH.CN Ba(CN)2 |Bi(CN)s |Cd(CN)a |Ca(CN)s |Cr(CN)2 |Co(CN)2 |Cu(CN)2 |AuCN |Au(CN)s 
Ferricy’de .|...... Well | tacdaee. We ST Sas A We .ocnree. I We | Vee ee aces 
—(Fe(CN)s) (NHa)s(—) Baa(—)2 Cdx(—)2 |Cas(—)a Cox(—)2  |Cus(—)2 
Ferrocy’de w Mf sll | Pesenan Wo itera. Ww e I | id keticoor mapeonee 
~(Fe(ON)e) Ala(—)s |(NHa)a(—) Ba2(—) Cde(—) |Cas(—) Co2(—) Cu2(—) 
Fluoride Ww Ww Ww w Ww Ww W(a)* w Wil Salen onencee 
|AIFs NHF SbFs BaF2 BiFs CdF2 CaF2 CrFs CoF2 CuF2 
Formate Ww Ww lena. Ww Ww We arta ke: w Wee ee eed era ce 
—(CHO2z) |Al(—)s |NH«(—) Ba(—)2 |Bi(—)s |Cd(—)2 {Ca(—)2 Co(—)z Cu(—)2 
Hydroxide A A Aiesolatl [ieaeua rien Ww oe A Ww A A 
Al(OH)s |NH.OH Ba(OH)2 |Bi(OH)s |Cd(OH)2 |Ca(OH)2 |Cr(OH)s |Co(OH)2 {Cu(OH)2 |AuOH |Au(OH)s; 
Todide Ww d Ww A Ww Ww Ww a a a 
NH SbIs Bal Bils Cdl Cale CrI> Cols Cul Aul |Auls 
Nitrate ae) A Wiehe Wes secon Ww d Ww Ww Ww Ww Wa sealing oer 
|Al(NOs)3| NHaNOs Ba(NOs)2 |Bi(NOs)s_ |Cd(NOs)2 |Ca(NOs):|Cr(NOs)s |Co(NOs)2 |Cu(NOs)2 
Oxalate ee 1 FA | CW AOE Lk wee |” w A Ww A fal Back eek 
—(C20s) Alo(—)3 |(NHa)o(—) Ba(—) |Bixi—)s |Cd(—) |Ca(—) |Cr(—) Co(—) Cu(—) 
Oxide Cy Gi heron cer Ww A Ww a A A 
Sb20s BaO BizOs CdO CaO Cr203 ‘00 CuO Au20 |Au20s 
Phosphate A Ls felon Icerserdiese A _A A A Metalcore 
AIPO, |NHsHePOs Baa(PO4)2 |BiPOs Cd3(POs)2 |Cas(PO.)4|Cre(POs)2 fCos(POs)2 |Cus(POs)2 
Silicate, TE ec | Soot W.. | ERrer: A WE rece. Yes | ener iad Ie Parra eer Jes Me 
—(Si0s) — JAlx(—)s Ba(—) Cd(—) |Ca(—) onSi0_|Cu(—) 
Sulfate Ww Ww A a 4d “Ww Ww wh? Wom cc cte et ee eres 
|Al2(SO«)3|(NH4)2S04 |Sbo(SOs)3 |BaSO4 Bio(SO4)3 |CdSOs CaSOs |Cr2(SOx)s fCoSOs CuSO, 
Sulfide d Ww A d A A w d A A I 
|AloS3 (NHa)oS | SbeSs3 BaS Bi2S3 CdS CaS CroSs ‘0S CuS AwS |Au2S3 
Tartrate w Ww w w _A A w flee ee Ao hace Ranetaoe 
—(C4HOs) JAlo(—)s |(NHs)o(—) |Sbe(—)s |Ba(—)  |Bie(—)s |Cd(—) |Ca(—) ‘o(—) Cu(—) 
Thiocy’te |....... Wee lee Woe ||. 5-2 ph rae Ww : w d Pee: A (ek? Ys 
NH.CNS Ba(CNS)2 Ca(CNS: ICo(CNS)2 |CuCNS 


Acetate w Ww 
—(C2H302) |Pb(—)2  |Mg(—)z 
Arsenate A 
—(As0.) |PbH(—) |Megs(—) 
Arsenite | ....... 
—(As03) Mga(—)2 
Benzoate Ww 
—(C7Hs02) |Pb(—)2 |Mg(—)2 
Bromide w 
bBr2 MgBrz 

Carbonate A w 

PbCO; |MgCOs 
Chlorate w w 
—(Cl03) |Pb(—)2 |Mg(—)s 
Chloride w 

PbClz MgCle 
Chromate A 
—(CrO.) |Pb(—) |Me(—) 
Citrate w Ww 
—(CsHsO7) |Pbe(—)2 |Mga(—)s 


SOLUBILITY CHART 


Abbreviations: W, soluble in water; A, insoluble in water but soluble in acids; w. sparingly 
soluble in water but soluble in acids; a. insoluble in water and only sparingly soluble in acids; 
I, insoluble in both water and acids; d, decomposes in water. * Certain salts occur in two 


modifications. 


‘el! 


w w 
Mn(—): |Hg(—) 
Ww A 
MnH(—) |Hga(—) 
A A 
MnsHo(—)«|Hgs(— 
Ww A 
Mn(—)2 |Hg2(—)2 
Ww A 
MnBr2 HgBr 
Ww A 
MnCOs Hg2COs 
Mn(—): |Hg(—) 
MnCl, HgCl 
w w 
MnH(—) | Hes(—) 


Ww 
Hg(—)2 

w 
Hg;(—)2 

A 


RR 
2°al 


Bee 
l 
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SOLUBILITY CHART (Continued) 


| 

Cyanide Pb(CN)s Me(CN)s ey eae w NUCH): Weal aeineccia cal itecaay Ww 
col bi ee A PO pal YA a een a Sec reg ge | eeay Reena fee (Rade Soa(a [Grote [Zas—b 
13 /Ferreche (pbx) [Meee) foo) | 0 Hela) A INA Ea) Age) IN| sox [st \Zax(—) 
peice Por.” Mgr Make Hel Hers Nir.” kr Agr” nar” sory Sar, SrF2 be ZnF2 
. roo.) Po Maton Mn Hg(~) He(~s Ni( ae KS het, Na) ne ae ere Sr(— an(— 
16 | Hydroxide Pb(OHD: Mg(O): Mn(OH)s ecg Hg(Olt) Ni(OH): mon 7 Naot |Sn(Ob Sa(OH)s Sr(OF Zn(OHDs 
FNM gi a [Mate Bgl [Hel nin” [xr Agree | ber ™ Isuxs q | loot” (seme Lean 
pe esi PO(NOs Me( NOs): Mn(NO)s HgNOs He(NOs Ni(NOn) KNO, Agen NaNoy Oe fi Sa(NOs) Se(NOvs Zn(NOwra 
10 Oe alee y aecyn. iat) Pale) le) FIN) | [Bete ldesteya} (Neel ilo nh sa lecay” + fan(—} 
age PbO” MeO MnO" Hed Hg0" vio” KO" ree Nz" Bai SnO srO tu ZnO 
21 [Phosphate | Aas [aen(P0.)2 {Mns(PO.): esPO« |Hes(PO.s wis(POde |BaPOs aged, (NasPOe | 07 Sns(PO)|Se(POon  |ZnaPOWs 
22 Siti, Pb ss Ma( a Ma) nance |||) cone doat W bouobboc eel ad Rl ce A ae ert} tn) 
25 [Sulfate Lcd, latest [ans [Hes80s [eies0. |visOr | Ks80s |ag,sds |NassO |Su(SOv |sns0r” |srs0.” Jan, 
ae)Sulide dt lest las (age lees ws * ms” age lavas gue lang. fase |e 
25 TPeeHio0 |e) tec) fn) fest) | wi) | Hate) | IN| sa(—) lez) | (zat) late i" 
Se Pb(CNS): Me(CNS): Mn(CNS) HeCNS He(CNS | KONS AgONS mone WT eee Sr(CNSh an(CNSn hei 


REDUCTIONS OF WEIGHINGS IN AIR TO VACUO 

When the weight M in grams of a body is determined in air, a correction is necessary for 
the buoyancy of the air. The following table is computed for an air density of 0.0012. 
The corrected weight=M-+kM /1000, values of k being found in the table. 


F Correction factor, k. Correction factor, k. 
Density of body Density of body 
weighed : weighed 
Pt Ir weights Brass weights Quartz or Al Pt Ir weights Brass weights Quartz or Al 
h weights 
.5 +2.26 : 1.6 + .69 + .61 + .30 
.6 +1.86 3 1.7 + .65 . 56 + .25 
off +1.57 : 1.8 + .62 + .52 + .21 
75 +1.46 ; 1.9 + .58 + .49 + .18 
.80 +1.36 r 2.0 + .54 + 146 + .15 
85 +1.27 : 2.5 + .43 “5 84 + .03 
90 +1.19 + .88 3.0 + .34 + .26 — .05 
-95 +1.12 + .81 4.0 + .24 + .16 — .15 
1.00 +1.06 wre 6.0 + .14 + .06 — .25 
1.1 +0.95 + 164 8.0 + .09 + .01 — .30 
1.2 + .86 + 155 10.0 + .06 —= (02 — .33 
1.3 + .78 4 AT 15.0 + (03 — 106 E537 
1.4 + .71 + 140 20.0 + .004 — .08 — .39 
1.5 + .66 ESS 22.0 — ‘001 — 09 — .40 
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BUFFER SOLUTIONS 
OPERATIONAL DEFINITIONS OF pH 
Prepared by R. A. Robinson 


The operational definition of pH is: 


pH = pH(s) + E/k 
where E is the e.m.f. of the cell: 


H,|Solution, pH|Saturated KCl|Solution, pH(s)|H» 


the half cell on the left containing the solution whose pH is being measured and that on the right a 
standard buffer mixture of known pH; k = 2.303RT/F, where R is the gas constant, T the temperature 
in degrees Kelvin and F the value of the faraday. 

Alternatively, the cell: 


Glass electrode|Solution, pH|Saturated calomel electrode 


can be used, the glass electrode being calibrated using a standard buffer mixture or, if possible, two 
standard buffer mixtures whose pH values lie on either side of that of the solution which is being meas- 
ured. Suitable standard buffer mixtures are: 


0.05 M potassium hydrogen phthalate (pH = 4.008 at 25°C) 
0.025 M potassium dihydrogen phosphate 

0.025 M disodium hydrogen phosphate (pH = 6.865 at 25°C) 
0.01 M borax (pH = 9.180 at 25°C) 


For most purposes pH can be equated to — logio ya*mnt, i.e., to the negative logarithm of the hydrogen 
ion activity. There is a small difference between those two quantities if pH > 9.2 or pH < 4.0, given by: 


— log ya*mn+ = pH + 0.014(pH — 9.2) for pH > 9.2 
= pH + 0.009(4.0 — pH) for pH < 4.0 
It should be noted that in the table titled “Solutions giving Round Values of pH at 25°C” it is 
— log ya*my+ and not pH which is quoted when there is a difference between them. 


References: 
R. G. Bates, “Electrometric pH Determinations: Theory and Practice” Wiley, New York, 1954. 
R. A. Robinson and R. H. Stokes, “Electrolyte Solutions,” 2nd edition, Butterworths, London; Academic 
Press, Inc. New York, 1959. R. C. Bates, J. Res. of N.B.S. 66 A, 179 (1962). 


National Bureau of Standards 
R. G. Bates and S. F. Acree, Res. 34, 373 (1945); W. J. Hammer, C. D. Pinching and S. F. Acree, ibid. 
36, 47 (1946); G. G. Manor, N. J. DeLollis, P. W. Lindwall and S. F. Acree, ibid., 36, 543 (1946); R. G. 
Bates, ibid., 39, 411 (1947); R. G. Bates, V. E. Bower, R. G. Miller and E. R. Smith, ibid., 47, 483 (1951); 
V. E. Bower, R. G. Bates and E. R. Smith, ibid., 51, 189 (1953); V. E. Bower and R. G. Bates, ibid., 55, 
197 (1955); R. G. Bates, V. E. Bower and E. R. Smith, ibid., 56, 305 (1956); V. E. Bower and R. G. 
Bates, ibid., 59, 261; R. G. Bates and V. E. Bower, Anal. Chem., 28, 1322 (1956). 


PROPERTIES OF STANDARD AQUEOUS BUFFER SOLUTIONS AT 25°C 


Weight Buffer Temp 
i of salt 3 4 Dilution coeff., 
Solution Buffer substance Molalivy, in air Density | Ptolariy value plus, dpH./dt. 
m = g/ml equiv. : 
per liter ApH, eno Units 
solution per °C 
Tetroxalate | KH3(C204)2:2H20 0.05 : : . 04962 —0.0028 +0.001 
Tartrate KHC.4HiOg, sat. sol’n. | 0.0341 F 034 —0.0003 —0.0014 
at 25°C 
Phthalate KHC:s0.H4 0.05 E : . 04958 —0.0009 +0.0012 
Phosphate KH2PO, + 0.025> 3 5 .0249> —0.0006 —0.0028 
NazHPO, A 
Phosphate KH2PO, + 0.008695¢ ; ‘ .008665¢ —0.0005 —0.0028 
NazHPO, 0.030434 “ .030324 
Borax NazB,07:10H:0 ; ‘ ij .009971 —0.0001 —0.0082 
Calcium Ca(OH),, sat. sol’n. } F i +0.0014 —0.033 


hydroxide | at 25°C 


s ApHs = pHs (M Molar solution) — pHs (m molal solution). 
b Concentration of each phosphate salt. 

° KH2PO,. 

4 NasHPO,. 

¢ Calculated value. 
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BUFFER SOLUTIONS (Continued) 


SOLUTIONS GIVING ROUND VALUES OF pH AT 25°C 


Reproduced from “‘ Electrolyte Solutions” by permission from 
Robinson and Stokes, authors, and Butterworth’s Scientific 
Publications. 


OHNE NONNIARAWS 


immenene ens gira br oa 
Te oo eo ee 
ae SE ene a eae ere 
NW RWORAHAWARRAREHUIBUIOW 


CWOWWDMWNWMOWWHOWONNNNNNNNNN 


5 9.20) 0.9 9.60} 5.0 10.90} 3.3 12.00} 6 
ar 9.30} 3.6 9.70) 6.2 11.00) 4.1 12.10) 8 
8 9.40) 6.2 9.80) 7.6 LUO om 12.20) 10 
tf 9.50) 8.8 9.90} 9.1 11.20) 6.3 12.30} 12 
.6 9.60)11.1 10.00} 10.7 11.30} 7.6 12.40} 16 
.2 9.70)13.1 10.10) 12.2 LU 40)) 98 1 12.50) 20 
oO 9.80/15.0 10.20} 13.8 11.50) 11.1 12.60) 25 
6 9.90)16.7 10.30} 15.2 11.60) 13.5 12.70) 32 
6 10.00)18.3 10.40) 16.5 11.70) 16.2 12.80) 41 
1 10.10)19.5 10.50) 17.8 11.80} 19.4 12.90} 53 
6 10.20)20.5 10.60} 19.1 11.90) 23.0 13.00) 66 
0 10.30/21.3 10.70} 20.2 12.00) 26.9 

10. 40|22.1 10.80} 21.2 

10.50/22.7 10.90} 22.0 

10.60/23 .3 11.00} 22.7 

10.70)23.8 

10.80)24.25 


*A. 25 ml of 0.2 molar KCl + x ml of 0.2 molar HCl. 

*B. 50 ml of 0.1 molar potassium hydrogen phthalate + x ml of 0.1 molar HCl. 
*C. 50 ml of 0.1 molar potassium hydrogen phthalate + x ml of 0.1 molar NaOH. 
*D. SO ml of 0.1 molar potassium dihydrogen phosphate + x ml 0.1 molar NaOH. 
*E. 50 ml of 0.1 molar tris(hydroxymethyl) aminomethane + x ml of 0.1 M HCl. 
*F. 50 ml of 0.025 molar borax + x ml of 0.1 molar HCl. 

*G. 50 ml of 0.025 molar borax + x ml of 0.1 molar NaOH. 

*H. 50 ml of 0.05 molar sodium bicarbonate + x ml of 0.1 molar NaOH. 

*I. 50 ml of 0.05 molar disodium hydrogen phosphate + x ml of 0.1 molar NaOH. 
*J. 25 ml of 0.2 molar KCl + x ml of 0.2 molar NaOH. 

Final Volume of Mixtures = 100 ml 
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BUFFER SOLUTIONS (Continued) 
STANDARD VALUES OF pH AT TEMPERATURE 0-95°C 


Tartrate Calcium 

Temper- | Tetroxalate |0.0341 molal| Phthalate Borax hydroxide 

ature 0.05 molal (sat’d at | 0.05 molal Phosphates) Phosphate! 0.01 molal Gata at 
25°C) 25°C) 
0 1; G66 ue 5 | ane 4.003 6.984 7.534 9.464 13.423 
5 TOOSe > ll) seicbas 3.999 6.951 7.500 9.395 13.207 
10 167 Oigee ae eee 3.998 6.923 7.472 9.332 13.003 
15 LEG (2m er thee 3.999 6.900 7.448 9.276 12.810 
20 1 LOmmee ee ere tee 4.002 6.881 7.429 9.225 12.627 
25 1.679 3.557 4.008 6.865 7.413 9.180 12.454 
30 1.683 3.002 4.015 6.853 7.400 9.139 12.289 
35 1.688 3.549 4.024 6.844 7.389 9.102 12,133 
38 1.691 3.548 4.030 6.840 7.384 9.081 12.043 
40 1.694 3.547 4.035 6.838 7.380 9.068 11.984 
45 1.700 3.547 4.047 6.834 7.373 9.038 11.841 
50 1.707 3.549 4.060 6.833 7.367 9.011 11.705 
55 liaaltss 3.554 4.075 GF Sc4geas | eer arn 8.985 11.574 
60 Waid 3.560 4.091 Or S50 bee | aah ee evs 8.962 11.449 
70 1.743 3.580 4.126 Ciiesy Gi al Peas EPA ie ee ae 
80 1.766 3.609 4.164 (ipetetis?) 9) penises S887 wll tapes ecuc 
90 1.792 3.650 4.205 aye Me Bisa ae S 5800) 5 2 mmr tence fee 
95 1.806 3.674 4.227 GF SSO Melua oc er Se Sda 5. 0a rt 


® Solution 0.025 m KH»2PO, and 0.025 m Na,:HPO,. 
> Solution 0.008695 m KH.PO, and 0.03043 m NasHPO,. 


APPROXIMATE pH VALUES 


The following tables give approximate pH values for a number of substances such as acids, bases, foods, biological fluids, 


etc. All values are rounded off to the nearest tenth and are based on measurements made at 25° C. 


with their pH values are also given. 


From Modern pH and Chlorine Control, W. A. Taylor & Co., by permission 


Hydrochloric, Ni... cmryyacie ane 0.1 
Hydrochloric, O:1N:-%. 222.5. t Meal 
Hydrochloric, 0.01N............ 2.0 
SrilfUric BING setts scsscecuckesasicce.e oaethe s 0.3 
Sulfurioy OCUN iiss. terian. 22k eee 1.2 
Sulfuric, OlLOUN GS Fh Ai oucas des & aes 2.1 
Orthophosphoric, 0.1N.......... 1.5 
Sulfurous, O-Ni ost jeeiN?.ar se 1.5 
Sodium hydroxide, N........... 14.0 
Sodium hydroxide, 0.1N........ 13.0 
Sodium hydroxide, 0.01N....... 12.0 
Potassium hydroxide, N........ 14.0 
Potassium hydroxide, 0.1N...... 13.0 
Potassium hydroxide, 0.01N..... 12.0 
Sodium metasilicate, 0.1N....... 12.6 
Blood, plasma, human....... 7.3-7.5 
Spinal fluid, human......... 7.3-7.5 
Blood, whole, dog........... 6.9-7.2 
Baliva- human, oie oeuccas 0 6.5-7.5 
(ADDO Rs eo rote tia ascii since) 6.s.4. 2.9-3.3 
Apricote@. 2): 0. sce ab ttath ed 3.6-4.0 
Asparagus ee Meee ae eye] 
IBANGNWB 2c Shot sect Nett 4.5-4.7 
PS BATAB sis ic Creuse eimloulee Sei scerdin 5.0-6.0 
GOrR cennne «eens wanes 4.0-5.0 
Beets) isc seeiceke here d 4.9-5.5 
IBIgskberrie8icn. cero ca ace 3.2-3.6 
Bread. whiten cee vencn ones 5.0-6.0 
IBUUCEr ons Siuiiaomass es one 6.1-6.4 
Cabbagere cece gece as 5.2-5.4 
Carrots: cc ciccccuecr s HONEA 4.9-5.3 
Cheese saiiecc ote c SSR ite > 4.8-6.4 
MOH OITIGK (ese chavs ocaiee oe 3.2-4.0 
Ae? scene ttake ee ahh weenidsies 2.9-3.3 
SZORN are ss tee dhaleeatcoleseacas 6's 6.0-6.5 
Craokerss, F550 00% ade), 0. 6.5-8.5 
MUON car ereieys chore tte. ac jale ea 548 6.2-6.4 
Eggs, fresh white............ 7.6-8.0 
LOOT: WHEAU iii cs sicieisiene +3 5.5-6.5 


few buffer systems 


ACIDS 
Oxalios Out N Ak). tte ate cic ox 1.6 Acetic, O.0OLN sees oc onus ea ees, 2 <4 
Lartaric; Ost Nise or ith ome ae.« 2.2 Benzoie, 0-0UN 0 sno x Sa oa 3.1 
Malics,O. UN). 257th cbchle fas se vse: 2:3 luniiOil Nivenioittes shiek sibs 3.2 
Citric; OI Naic. an tec etoaio. 252 Carbonic (saturated)............ 3.8 
Formic, OSLINGR yom atactst steal etre egr 2:3 Hydrogen sulfide, 0.1N.......... 4.1 
Lactic, OAN Le Bee ee Oe hs 2.4 Arsenious (saturated)............ 5.0 
IACORIG ONG teas cnn orton ane onke 2.4 Hydrocyanio, Oc UNiaaspinat ss eran 5.1 
AcetiqtiOl Un f.0duabivtacte soe oe « 2.9 BoriofOstE Neo Aaiinteve ones wks 5.2 

BASES 
Lime) (saturated).)....).0...0085 12.4 Magnesia (saturated)........... 10.5 
Trisodium phosphate, 0.1N...... 12.0 Sodium pepquicarbonate: 0.1M... 10.1 
Sodium carbonate, 0.1N........ 11.6 Ferrous hydroxide (saturated)... 9.5 
Ammonia. Nes 6 ds. udbth aks ass 11.6 Calcium parbonees (saturated)... 9.4 
Ammonia, O.UNacccome ances ate 101 Borax; OsU Nip sivcws ucts iris os ole nies 9.2 
Ammonia, 0.01N.. eee 10,6 Sodium pate O-AN3 84.3 8.4 
Potassium cyanide, fOvUN eee 11.0 

BIOLOGIC MATBRIALS 

Gastric contents, human,.... 1.0-3.0 Milky humane. acd cdsumesicie 6.6-7.6 
Duodenal contents, human... 4.8-8.2 Biles HUMAN ese hee ee es 6.8-7.0 
Feces, human... 8: de.s es «> .6-8.4 
Urine; humanacaaacg ts aasr 4.8-8.4 

FOODS 
Gooseberries. . i inte. eotbie So o0 Potatoesii. : anserc cee 5.6-6.0 
Grapeffultets Sit ortaes.<. 3.0-3.3 Pumpkin. ct saaaan noe 4.8-5.2 
Grapes.. CAIRN Cl te Oo O—en0 RRGSDbOrriOs: ¢ staemcce0 + «hia 3.2-3.6 
Hominy (lye). len ew an aretiin 6.8-8.0 Rhubarbivaeeac cease vase es 8.1-3.2 
DATARS LEULG Sc arctan ett ckton.te ts 3.5-4.0 Salmon aennses ete ncn eats 6.1-6.3 
Jellies, EU Gore i banece cael lore 2.8-3.4 Seal Py eel adtecs cain. siete rene 3.4-3.6 

ONTOS NAY his ek Skee eS 2 DSS ey Bliremnpy.f Cie leie areste & ovre see 6.8-7.0 
A Sibel. Gre cane ace te ao ee ey 1.8-2.0 Soft fannke NR meake ee etait eis. 2.0-4.0 
Miaplevsyrapd..ct ensue ae as 6.5-7.0 Spinach scams eaieictaies er 5.1-5.7 
Milk COWS csacr ene ones els 6 6.3-6.6 Squashys. so. hive Vimeo 5.0-5.4 
Lives canes Sen ce eae eneaiet 3.6-3.8 Stra WDerries. .vniesee-ces ves 3.0-3.5 

Oretigety. Fees. Fa lee ide 0s 3.0-4.0 Sweet potatoes...........--. 5.3-5.6 
Oyeters ig. se ts ar ctegsiet se 3 6.1-6.6 Tomatoess cence etre wre eid 4,0-4.4 
POROHOR ea ecs eiuminte eis +e 3.4-3.6 Det MCG ONC LS SEU OANE: Mer stat 5.9-6.1 
Boom Bt doe dS BB h. 5 3.6-4.0 Turnips . 5.2-5.6 
1 eee DS oe Ares reomrs | 5.8-6.4 Vinegat ss toes cima uages 2.4-3.4 
Pickles, dill. . 3.2-3.6 Water, drinking............. 6.5-8.0 
Pickles, BOUTS sie meaeteanie 3.0-3.4 Wined..6<cscg ee wanaeaamraat 2.8-3.8 
Pir evitorete stats crelviait ie sielsress 4.6-5.2 
Blames arcsec oe vacraighs ier 2.8-3.0 


ACID BASE INDICATORS 


Indicator 


Methyl Violet 
Crystal Violet 
Ethyl Violet 


Malachite Green 
Methyl] Green 
2-(p-dimethylaminophenylazo) pyridine 


o-Cresolsulfonephthalein (Cresol Red) 


Quinaldine Red 
p-(p-dimethylaminophenylazo)-benzoic 
acid, Na-salt (Paramethyl Red) 
m-(p-anilnophenylazo)benzene sulfonic 
acid, Na-salt (Metanil Yellow) 
4-Phenylazodiphenylamine 


Thymolsulfonephthalein (Thymol Blue) 


m-Cresolsulfonephthalein (Metacresol 
Purple) 

p-(p-anilinophenylazo)benzenesulfonic 
acid, Na-salt (Orange IV) 

4-0-Tolylazo-o-toluidine 

:Erythrosine, disodium salt 

Benzopurpurine 48 

N,N-dimethyl-p-(m-tolylazo)aniline 

4,4’-Bix (2-amino-1-naphthylazo)2,2’-stil- 
benedisulfonic acid 

Tetrabromophenolphthaleinethy] ester, 
K-salt 

3',3/,5’,5’’-tetrabromophenol- 
sulfonephthalein (Bromophenol Blue) 

2,4-Dinitrophenol 

N,N-Dimethyl]-p-phenylazoaniline 
(p-Dimethylaminoazobenzene) 

Congo Red 

Methy] Orange-Xylene Cyanole solution 

Methyl Orange 

Ethyl Orange 


4-(4-Dimethylamino-1-naphthylazo)- 
3-methoxybenzenesulfonic acid 

3’,3’’,5',5’’-Tetrabromo-m-cresol- 
sulfonephthalein (Bromocresol Green) 

Resazurin 

4-Phenylazo-1-naphthylamine 

Ethyl Red 


2-(p-Dimethylaminophenylazo)-pyridine 


4-(p-ethoxy phenylazo)-m-phenylene- 
diamine monohydrochloride 

Lacmoid 

Alizarin Red S 

Methyl Red 


Approxi- 


mate 


pH range 
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Color- 
change 


yel to bl 
yel to bl 
yel to bl 


yel to bl grn 
yel to bl 

yel to bl 

red to yel 
yel to red 
yel to red 
col to red 


red to yel 


red to yel 
red to yel 


red to yel 
yel to bl 
red to yel 
yel to purp 


red to yel 
or to yel 
or to red 
vt to red 
red to yel 
purp to red 


yel to bl 
yel to bl 


col to yel 
red to yel 


blue to red 
purp to grn 
red to yel 
red to yel 


vt to yel 
yel to blue 


or to vt 
red to yel 
col to red 


yel to red 
red to yel 


or to yel 
red to bl 
yel to red 
red to yel 


Preparation 


0.01-0.05% in water 

0.02% in water 

0.1 g in 50 ml of MeOH + 
50 ml of water 

water 

0.1% in water 

0.1% in EtOH 


0.1 g in 26.2 ml 0.01N 
NaOH + 223.8 ml water 
1% in EtOH basi 


EtOH 


0.01% in water 

0.01 gin 1 ml 1N HCl + 50 ml 
EtOH + 49 ml water 

0.1 g in 21.5 ml 

0.01N NaOH + 229.5 ml water 

0.1 g in 26.2 ml 

0.01N NaOH + 223.8 ml water 


0.01% in water 

water 

0.1% in water 

0.1% in water 

0.1% in water 

0.1 g in 5.9 ml 0.05N 
NaOH + 94.1 ml water 


0.1% in EtOH 

0.1 g in 14.9 ml 0.01N 
NaOH + 235.1 ml water 

saturated water solution 

0.1 gin 90 ml in EtOH + 10 mi 
water 

0.1% in water 

ready solution 

0.01% in water 

0.05-0.2% in water or aqueous 
EtOH 


0.1% in 60% EtOH 

0.1 gin 14.3 ml 0.01N 
NaOH + 235.7 ml water 

water 

0.1% in EtOH 

0.1 g in 50 ml MeOH + 50 ml 
water 

0.1% in EtOH 


0.1% in water 

0.2% in EtOH 

dilute solution in water 

0.02 g in 60 ml EtOH + 40 ml — 
water 


ACID BASE INDICATORS (Continued) 


Indicator 


Propyl Red 

5/,5’’- Dibromo-o-cresolsulfone-phthalein 
(Bromocresol Purple) 

3’,3’’-Dichlorophenolsulfonephthalein 
(Chlorophenol Red) 

p-Nitrophenol 

Alizarin 


2-(2,4-Dinitrophenylazo)-1-naphthol-3, 
6-disulfonic acid, di-Na salt 


3’,3’’-Dibromothymolsulfonephthalein 
6,8- es (1H) quinazolinedione 
(m-Dinitrobenzoylene urea) 


Brilliant Yellow 
Phenolsulfonephthalein (Phenol Red) 


Neutral Red 


m-Nitrophenol 
o-Cresolsulfonephthalein (Cresol Red) 


Curcumin 


m-Cresolsulfonephthalein (Metacresol 
Purple) 

4,4’-Bis(4-amino-1-naphthylazo) 
2,2’stilbene disulfonic acid 

Thymolsulfonephthalein (Thymol Blue) 


o-Cresolphthalein 
p-Naphtholbenzene 

Phenolphthalein 

Ethyl-bis (2,4-dimethylphenyl)acetate 


Thymolphthalein 


5-(p-Nitrophenylazo)salicylic acid, Na-salt 


(Alizarin Yellow R) 
p-(2,4-Dihydroxyphenylazo)benzene- 
sulfonic acid, Na-salt 
5,5'-Indigodisulfonic acid, di-Na-salt 
2,4,6-Trinitrotoluene 
1,3,5-Trinitrobenzene 
Clayton Yellow 


Approxi- 


mate 


pH range 


4. 
5. 


5. 


ao 


= 


_ 
COONrFONNO GS 


co 00 00 CO 


8-6. 
2-6. 
Py 


4-6. 
6-7. 


.0-12.4 


.0-7 
ME 


4-8. 


the 
.6-8. 


6 
8 
8 


6 
2, 


30, 


6 


0 
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Color- 
change 


red to yel 
yel to purp 
yel to red 


col to yel 
yel to red 
red to purp 


yel to bl 
yel to bl 


col to yel 


yel to or 
yel to red 


red to amb 


col to yel 
red to yel 
yel to red 
yel to red 


red to yel 
yel to purp 
bl to red 
red to yel 
col to red 
or to bl 
col to pink 
col to bl 
col to bl 
yel to red 
yel to or 
bl to yel 
col to or 


col to or 
yel to amb 


Preparation 


EtOH 

0.1 g in 18.5 ml 0.01N 
NaOH + 231.5 ml water 

01 g in 23.6 ml 0.01N 
NaOH + 226.4 ml water 

0.1% in water 

0.1% in MeOH 


0.1% in water 

0.1 g in 16 ml 0.01N 
NaOH + 234 ml water 

25 gin 115 ml M NaOH + 50 
ml boiling water 

0.292 g of NaCl in 100 ml water 

1% in water 

0.1 g in 28.2 ml 0.01N 
NaOH + 221.8 ml water 

0.01 g in 50 ml EtOH + 50 ml 
water 

0.3% in water 

0.1 g in 26.2 ml 0.01N 

NaOH + 223.8 ml water 

EtOH 


0.1 g in 26.2 ml 0.01N 

NaOH + 223.8 ml water 

0.1 g in 5.9 ml 0.05N 

NaOH + 94.1 ml water 

0.1 g in 21.5 ml 0.01N 

NaOH + 228.5 ml water 

0.04% in EtOH 

1% in dil. alkali 

0.05 g in 50 ml EtOH + 50 ml 
water 

saturated solution in 50% ace- 
tone alcohol 

0.04 g in 50 ml EtOH + 50 ml 
water 

0.01% in water 


0.1% in water 


water 

0.1-0.5% in EtOH 
0.1-0.5% in EtOH 
0.1% in water 


FLUORESCENT INDICATORS 
Jack DeMent 


Fluorescent indicators are substances which show definite changes in fluorescence with change in pH. Some 
fluorescent materials are not suitable for indicators since their change in fluorescence is too gradual. Fluores- 
cent indicators find greatest utility in the titration of opaque, highly turbid or deeply colored solutions. A 
long wavelength ultraviolet (‘black light’’) lamp in a dimly lighted room provides the best environment for 
titrations involving fluorescent indicators, although bright daylight is sometimes sufficient to evoke a re- 
sponse in the bright green, yellow and orange fluorescent indicators. Titrations are carried out in non-fluores- 
cent glassware. One should check the glassware prior to use to make certain that it does not fluoresce due to 
the wavelengths of light involved in the titration. The meniscus of the liquid in the burette can be followed 
when a few particles of an insoluble fluorescent solid are dropped onto its surface. 


In this table the indicators are arranged by approximate pH range covered. In the case of some of the 
dyestuffs the end point may vary slightly with the source or manufacturer. 


pH 0 to 2 
Indicator (CAk From pH To pH 
Benzoflavine — 0.3, yellow fl. 1.7, green fl. 
3,6-Dioxyphthalimide — 0, blue fl. 2.4, green fl. 
Eosine YS 768 0, yellow colored 3.0, yellow fl. 
Erythrosine 772 0, yellow colored 3.6, yellow fl. 
Esculin a 1.5, colorless 2, blue fl. 
4-Ethoxyacridone a 1.2, green fl. 3.2, blue fl. 
3,6-Tetramethyldiaminooxanthone — 1.2, green fl. 3.4, blue fl. 
pH 2 to4 
Chromotropic acid — 3.5, colorless 4.5, blue fl. 
Fluorescein 766 4, colorless 4.5, green fl. 
Magdala Red — 3.0, purple colored 4.0, fl. 
a-Naphthylamine —_ 3.4, colorless 4.8, blue fl. 
B-Naphthylamine — 2.8, colorless 4.4, violet fl. 
Phloxine 774 3.4, colorless 5.0, bright yellow fl. 
Salicylic acid == 2.5, colorless 3.5, blue fl. 
pH 4 to 6 
Acridine 788 4.9, green fl. 5.1, violet colored 
Dichlorofluorescein = 4.0, colorless 5.0, green fl. 
3,6-Dioxyxanthone — 5.4, colorless 7.6, blue-violet fl. 
Erythrosine 712 4.0, colorless 4.5, yellow-green fl. 
B-Methylesculetin — 4.0, colorless 6.2, blue fl. 
Neville-Winther acid —= 6.0, colorless 6.5, blue fl. 
Resorufin — 4.4, yellow fl. 6.4, weak orange fl. 
Quininic acid 4.0, yellow colored 5.0, blue fl. 
Quinine [first end point] = 5.0, blue fl. 6.1, violet fl. 
pH 6 to 8 
Acid R Phosphine — (claimed for range pH 6.0-7.0) 
Brilliant Diazol Yellow _ 6.5, colorless 7.5, violet fl. 
Cleves acid _— 6.5, colorless 7.5, green fl. 
Coumar ic acid = 7.2, colorless 9.0, green fl. 
3,6-Dioxyphthalic dinitrile = 5.8, blue fl. 8.2, green fil. 
Magnesium 8-hydroxyquinolinate — 6.5, colorless 7.5, golden fl. 
8-Methylumbelliferone — 7.0, colorless 7.5, blue fl. 
1-Naphthol-4-sulfonic acid =e 6.0, colorless 6.5, blue fl. 
eer — 6.5, colorless 8.0, green fl. 
see Speerge 789 (for the range pH 6.0-7.0, green-yellow fl.) 
Be 816 for th i 5-7. ; 
Urabeliaeees (for the region pH 6.5-7.0, yellow fi.) 


6.5, colorless 


7.6, blue fl. 


FLUORESCENT INDICATORS (Continued) 


Indicator 


Acridine Orange 
Ethoxyphenylnaphthostilbazonium chloride 
G Salt 

Naphthazol derivatives 

a-Naphthionic acid 
2-Naphthol-3,6-disulfonic acid 


6-Naphthol 
a-Naphtholsulfonic acid 
1,4-Naphtholsulfonic acid 


Orcinsulfonphthalein 

Quinine [second end point] 
R-Salt 

Sodium 1-naphthol-2-sulfonate 


Coumarin 

Eosine BN 

Papaverine (permanganate oxidized) 
Schaffers Salt : 

SS-Acid (sodium salt) 


Cotarnine 
a-Naphthionic acid 
6-Naphthionic acid 


pH 8 to 10 


Ge 


From pH 


788 


8.4, orange colored 
9, green fl. 

9.0, dull blue fl. 
8.2, colorless 

9, blue fl. 

9.5, dark blue fl. 


8.6, colorless 
8.0, dark blue fl. 
8.2, dark blue fl. 


8.6, yellow colored 
9.5, violet fl. 

9.0, dull blue fl. 
9.0, dark blue fl. 


To pH 


10.4, green fl. 

11, non-fl. 

9.5, bright blue fl. 

10.0, yellow or green fl. 

11, green fl. 

Light blue fl. at higher 
pH 

Blue fl. at higher pH 

9.0, bright violet fl. 

Light blue fl. at higher 
pH 

10.0 fl. 

10.0, colorless 

9.5, bright blue fl. 

10.0, bright violet fl. 


pH 10 to 12 


9.8, deep green fl. » 
10.5, colorless 

9.5, yellow fl. 

5.0, violet fl. 

10.0, violet fl. 


pH 12 to 14 


12.0, yellow fl. 
12, blue fl. 
12, blue fl. 


12, light green fl. 
14.0, yellow fi. 
11.0, blue fl. 

11.0, green-blue fl. 
12.0, yellow colored 


13.0, white fl. 
13, green fl. 
13, violet fl. 
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FORMULAS FOR CALCULATING TITRATION DATA, pH VS. ML. OF REAGENT 


A B CaN D E 
raver socuate Points ~ oa ; 
i 10, 50, 99, etc., per xcess of Reagen 
ve eee och Initial cont rales oy ? Ea View zea ros 
it i + H- Vi ml. of reagent o ‘oin 1 its molarity 
hed ates if eho (OH2} Ma molatity added Vr total volume 
VoMo — ViMi — oy ae 
Ci) Strong2Acid Siar cietac os weeil-wsie Sie 6 [H+] = Mo [H+] = —ahenn V/ Kw {(OH-] = ier 
~ VoMo — ViMi > ViMi 
(2y"Strong Base: cea oot cae eoente ses [OH-] = Mo (OH-] = =i, coves VKw {H*] = tan 
7 oe [Acid] 254 w lgNiMi 
(3) Weak Acid (Ka = 10-* to 10)....... [H+] = V¥eKe| (H=-5SS' Ke | [OH] = ‘Yzre (OH =" 
(Value in column D 
to be added) 
——— B w ViM 
(4) Weak Base (K» = 10-5 to 10-8)....... [OH-] = VMoK | (OH-] = ey [H+] = Vere [H+] => 
(Value in column D 
to be added) 
5 w Acid — ViM 
(5) Salt of a Very Weak Acid (e.g. KCN).| [OH-] = Re [H+] = Raat Ka [H+] = v{Acid]Ka (14) = 
(Correct for value 
in column D) 
w B ~ Pe 6A) St 
(6) Salt of a Very Weak Base............ [H+] = VE ec | (OH-] = teal K [OH-] = v[Base]Ks [OH-] = ee 


(Add to [OH-] found 
in column D) 


CONVERSION FORMULAE FOR SOLUTIONS HAVING CONCENTRATIONS 
EXPRESSED IN VARIOUS WAYS 


A = Weight per cent of solute G = Molality 

B = Molecular weight of solvent M = Molarity 

E = Molecular weight of solute N = Mole fraction 

F = Grams of solute per liter of solution R = Density of solution grams per ce 


ce 


Concentration of Concentration of solute—GIVEN 


solute— 
SOUGHT A N G M F 
x Ra 100N X E 100G XE M XE F 
N XE+(1—N)B]} 1000+G XE 10R 10R 
i Pee SS ee | ee a 
N E = BxXG BXM BXF 
A, 100 —A BXG+41000 | M(B —E) + 1000R | F(B — E) + 1000R XE 
E B 
G 1000A 1000N = 1000M 1000F 
E(100 — A) B—NXB 1000R — (M X E) E(1000R — F) 
M 10R XA 1000R X N 1000R XG ¥ 
E N XE+(1—N)B] 1000+E XG rr E 
1000R X N X E | 1000R XG XE 
F 10A = a 
R N XE+(—N)B | 1000+G XE ed east 
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ELECTROCHEMICAL SERIES 


Reaction 
Ag* +e Ag 
Ag*t? +e — Ag*'(4f HCIO,) 
AgAc +e” — Ag + Ac™ 
AgBr +e” — Ag + Br- 
AgBrO, + e~ — Ag + BrO; 
AgC,0, + 2e° — Ag + C,0;?7 
AgCl +e" — Ag + Cl~ 
AgCN +e7> —Ag + CN7™ 
Ag,CO,; + 2e° — 2Ag+CO;? 
Ag,CrO, + 2e° — 2Ag + CrO;? 
Ag,Fe(CN), + 4e7 — 4Ag + Fe(CN)¢* 
Agl +e7 — Ag + 17 
AglO, +e” — Ag + IO; 
Ag,MoO, + 2e> = 2Ag + MoO;? 
AgNO, +e” — Ag + NO; 
Ag,0 + H,O + 2e — 2Ag + 20H™ 
Ag,0O,; + H,0 + 2e~> — 2AgO + 20H™ 
2AgO + H,O + 2e"- ~Ag,O + 20H™ 
AgOCN +e” — Ag + OCN-™ 
Ag,S + 2e7 — 2Ag + S~? 
Ag,S + 2H* + 2e° — 2Ag + H,S 
AgSCN +e7 — Ag + SCN- 
Ag,SeO, + 2e — 2Ag + SeO;? 
Ag,SO, + 2e° — 2Ag + SO;? 
Ag.(WO,) + 2e7 — 2Ag + WO;? 
Al*? + 3e7 — Al (0.1f NaOH) 
H,AlO; + H,0 + 3e° — Al + 40H 
As + 3H* + 3e7 — AsH; 
As,0; + 6H* + 6e~> — 2As + 3H,0 
HAsO, + 3H* + 3e7> — As + 2H,0 
AsO; + 2H,0 + 3e° — As + 40H 
H3;AsO, + 2H* + 2e7 - HAsO, + 2H,O0(1f HCl) 
AsO;*? + 2H,0 + 2e° — AsO; + 40H™ 
AsO,z*? + 2H,0 + 2e7 - AsO; + 40H™ (If NaOH) 
Aut +e7 —Au 
Aut? + 2e7 — Au*! 
Aut? + 3e7> = Au 
AuBry +e = Au + 2Br- 
AuBrz, + 3e> — Au + 4Br- 
AuCl, + 3e> — Au + 4Cl~ 
Au(OH); + 3H* + 3e° — Au + 3H,0 
H,BO; + 5H,0 + 8e — BH; + 8OH™ 
H,BO; + H,0 + 3e° - B + 40H 
H;BO; + 3H* + 3e7 —B + 3H,0 
Ba*? + 2e° — Ba 
Ba*? + 2e~ — Ba(Hg) 
Ba(OH), -8H,0 + 2e° — Ba + 20H™ + 8H,0 
Bet? + 2e— — Be 


Be,Os? + 3H,0 +4e” — 2Be + 60H™ 
Bi(Cl)y + 3e°>— Bi + 4Cl~ 

Bi,O, + 3H,0 + 6e" — 2Bi + 60H™ 
Bi,O, + 4H* + 2e— — 2BiO* + 2H,O0 
BiO* + 2H* + 3e° — Bi + H,0 
BiOCl + 2H* + 3e — Bi + Cl” + H,0 
BiOOH + H,0 + 3e” — Bi + 30H™ 
Br,(aq) + 2e° — 2Br- 

Br,(1) + 2e~ — 2Br~ 

HBrO + H* +e~ —1/2Br, + H,0 
HBrO + H* + 2e° — Br~ + H,O0 
2HBrO + 2H* + 2e° — Br,(1) + 2H,0 
BrO- + H,O + 2e° — Br~ + 20H “(If NaOH) 
BrO; + 6H* + Se~ — 1/2Br, + 3H,0 
BrO; + 6H* + 6e”> — Br~ + 3H,0 
BrO; + 3H,0 + 6e° — Br~ + 6OH™ 
C.H,O, + 2H* + 2e — C,H,(OH), 
Ca*+ +e7> Ca 

Ca**)+ 2e- = Ga 

Calomel Electrode, Molal KCl 

*Calomel Electrode, N KCI 

*Calomel Electrode 0.1 N KCl 

*Calomel Electrode, Sat’d. KCI 
*Calomel Electrode, Sat’d NaCl 
Ca(OH), + 2e7 — Ca + 20H™ 


Cd+? + 2e- — Cd 
Cd*+? + 2e- — Cd(Hg) 
Cd(OH), + 2e- — Cd(Hg) + 20H- 


CdSO, : 8/3H,O + 2e> ~ Cd(Hg) + CdSO,(sat'd aq) 
Ce*? + 3e- — Ce 


Table I 


Alphabetical listing 
Compiled by J. F. Hunsberger 
Values listed are Standard Reduction Potentials 


Potential, 


volts 


0.7996 
1.987 
0.64 
0.0713 
0.680 
0.4776 
0.2223 
—0.02 
0.4769 
0.4463 
0.1943 
—0.1519 
0.3551 
0.49 
0.59 
0.342 
0.74 
0.599 
0.41 
—0.7051 
—0.0366 
0.0895 
0.3629 
0.653 
0.466 
— 1.706 
—2.35 
—0.54 
0.234 
0.2475 
— 0.68 
0.58 
-0.71 
—0.08 
1.68 
1.29 
1.42 
0.963 
0.858 


Reaction 


Cet? + 3e7 — Ce(Hg) 
Coie: Cor 


Ce** + e~ = Ce*3(0.5f H,SO,) 
CeOH*? + H* +e7> = Cet? + H,0 
Cl,(g) + 2e~ = 2Cl- 

HCIO + H* +e~> - 1/2Cl, + H,0 
HCIO + H* + 2e°>— Cl” + H,0 
ClO- + H,O + 2e° — Cl” + 20H™ 
ClO, +e" — ClO; 

clo, + H* +e > — HClO, 

HCIO, + 2H* + 2e° - HCIO + H,0 
HCIO, + 3H* + 3e> — 1/2Cl, + 2H,O0 
HCIO, + 3H* + 4e7> — Cl” + 2H,0 
ClO; + H,O + 2e~ -ClO~ + 20H- 
ClO; + 2H,0 + 4e° — Cl” + 40H™ 
ClO,(aq) + e~ — ClO; 

clo; + 2H* +e — ClO, + H,0 
ClO; + 3H* + 2e —HCIO, + H,O0 


ClOs + 6H* + 5e-— 4Cl, + 3H,O 
ClO; + 6H* + 6e> - Cl” + 3H,0 
ClO; + H,0 + 2e° — ClO; + 20H™ 
ClO; + 3H,0 + 6e> — Cl” + 60H™ 
Clog; + 2H* + 2e° — ClO; + H,0 
Clo; + 8H* + 7e~ — 4Cl, + 4H,0 
ClO; + 8H* + 8e- —Cl~ + 4H,0 
Clo; + H,0 + 2e~7 — ClO; + 20H™ 
(CN), + 2H* + 2e~ — 2HCN 
2HCNO + 2H* + 2e — (CN), + 2H,0 
(CNS), + 2e7 — 2CNS~ 

Cot? + 2e- — Co 

Co*? +e7> — Cot?(3f HNO;) 

CO, + 2H* + 2e° - HCOOH 

2CO, + 2H* + 2e7 -H,C,0, 
Co(NH;)¢? + e~ — Co(NH;)¢? 
Co(OH), + 2e~° — Co + 20H™ 
Co(OH); + e~ —~ Co(OH), + OH™ 
Crt? + 2e — Cr 

Cray ie= — Cr 

Crt? + 3e° = Cr 

Crt® + 3e- — Cr*3(2f H,SO,) 

Cr*® + 3e> — Cr*3(1f NaOH) 

Cr,07? + 14H* + 6e— —2Cr*? + 7H,0 
CrO; + 2H,0 + 3e°— Cr + 40H™ 
HCrO,; + 7H* + 3e> — Cr*? + 4H,0 
CrO;? + 4H,0 + 3e7 = Cr(OH); + SOH™ 
Cr(OH)3; + 3e7 — Cr + 30H™ 

Cs* +e7- = Cs 

Cut +e7>-—Cu 

Cu*? + 2CN~ + e7 = Cu(CN)z> 

Cut? +e— Cut 


Cut? + 2e7 — Cu 

Cut? + 2e — Cu(Hg) 

Culy +e7 — Cu + 217 

Cu,0 + H,O + 2e7> — 2Cu + 20H™ 
Cu(OH), + 2e° — Cu + 20H™ 
2Cu(OH), + 2e~ —- Cu,0 + 20H~ + H,0 
D* +e- =1/2D, 

2D* + 2e-=— D, 

Eu*? +e” — Eut*? 

1/2F, +e" — F- 

1/2F, + H* +e”  — HF 

F, + 2e° = 2F™ 

F,0 + 2H* + 4e° — H,0 + 2F- 
Fet? + 2e- = Fe 

Fe*> + 3e- — Fe 

Fe*? +e” — Fe*? 

Fet? +e” — Fe**(1f HCl) 

Fet? + e7 — Fe*t*(1f HCIO,) 

Fe**® + e~ — Fe*#(1f H3PO,) 

Fet? +e — Fe*?(0.5f H,SO,) 
Fe(CN),? + e7 — Fe(CN),¢ 4(0.01f NaOH) 
Fe(CN)¢* + e~ — Fe(CN)¢ *(1f H,SO,) 
FeO;? + 8H* + 3e7 — Fe*t? + 4H,0 
Fe(OH); + e~ — Fe(OH), + OH™ 

Fe (phenanthroline)}? + e~  Fe(ph);‘? 


Fe (phenanthroline);? + e~ — Fe(ph)j?(2f H,SO,) 


Gat? + 3e> -Ga 
H,GaO; + H,O + 3e° — Ga + 40H™ 
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Potential, 
volts 


— 1.4373 
1.4430 
(1.61) 
1.4587 
1.7134 
1.3583 
1.63 
1.49 
0.90 
1.15 
1.27 
1.64 
1.63 
1.56 
0.59 
0.76 
0.954 
1.15 
1.21 
(1.23) 
1.47 
1.45 
0.35 
0.62 
1.19 
1.34 
1.37 
0.17 
0.37 
0.33 
0.77 
—0.28 
1.842 
—0.2 
—0.49 
0.1 
—0.73 
0.2 (0.17) 
—0.557 


ELECTROCHEMICAL SERIES—TABLE I (Continued) 


Reaction 


GeO, + 2H* + 2e — GeO + H,0 
H,GeO, + 4H* + 4e — Ge + 3H,0 
2H* + 2e° — H, 

1/2H, +e -H™ 

2H,O + 2e° — H; + 20H™ 

H,O, + 2H* + 2e° — 2H;,0 

HfO*? + 2H* + 4e> — Hf + H,O0 
HfO, + 4H* + 4e° — Hf + 2H,0 
HfO(OH), + H,O + 4e> — Hf + 40H™ 
Hg*? + 2e° —- Hg 

2Hg*? + 2e° — Hes? 

1/2Hgy? +e” = He 

Hgy? + 2e° — 2Hg 

Hg,(AcO), + 2e° — 2Hg + 2AcO™ 
Hg,Br, + 2e° —2Hg + 2Br™ 

Hg,Cl, + 2e7 — 2Hg + 2Cl” 

Hg,Cl, + 2e — 2Hg + 2Cl-(0.1f NaOH) 


Hg,HPO, + H* + 2e°— 2Hg + H,PO, 
Hg,I, + 2e° — 2Hg + 217 

Hg,O + H,O + 2e° — 2Hg + 20H™ 
HgO + H,O + 2e° ~ Hg + 20H™ 
Hg,SO, + 2e° — 2Hg + SO,? 
HO,i+ H* +e" = H;0; 

1, + 2e°— 217 

ly ¥2e7 = 31° 

ate In? 

Inge e= = In*? 

+2e°-— In*! 

Inter Ses In 

H,IO;? + 2e° — 10; + 30H™ 
H,1O, + H* + 2e° ~ 10; + 3H;0 
HIO + H* +e> = 1/21, + H,O 
HIO + H* + 2e° ~ 15 +H,0 

10> + H,O + 2e° —1I°> + 20H™ 
lO; + 6H* + S5e~ — 1/21, + 3H,O0 
10; +6H* +6e° —I1~> + 3H,0 
210; + 12H* + 10e° — 1, + 6H,O0 
10; + 2H,0 + 4e° —10~> + 40H™ 
10; + 3H,0 + 6e> ~ I~ + 6OH™ 
irCle? + .¢> — Ircis¢? 

IrCly?> + 3e>— Ir + 6Cl7 

Ir,0, + 3H,O + 6e> — 2Ir + 60H™ 
KV 46, = K 


Lat) + 3e5 = \La 
La(OH), + 3e ~La + 3OH™ 
Lit +e" -— Li 


Mg** + 2e° — Mg 

Mg(OH), + 2e° — Mg + 20H™ 

Mn*? + 2e> — Mn 

Mn*? +e> — Mn*? 

MnO, + 4H* + 2e° — Mn*? + 2H,0 
MnO; + e7> — MnO;? 

MnO, + 4H* + 3e° — MnO, + 2H,O 
MnO, + 8H* + Se” — Mn*¢ + 4H,0 
MnO, + 2H,O + 3e° ~ MnO, + 40H~ 
MnO,;' + 2H,O + 3e° — MnO, + 40H- 
Mn(OH), — Mn + 20H~ 

Mn(OH), + e~ — Mn(OH), + OH™ 
H,MoO, + 6H* + 6e° — Mo + 4H,0 
N, + 2H,0 + 4H* + 2e° — 2NH,OH* 
3N2.+ 2H* + 2e° = 2HN; 

N.H$ + 3H* + 2e7 — 2NH; 

N,0O + 2H* + 2e° — N, + H,0 
H,N,0, + 2H* + 2e° —N, + 2H,O 
N,0,4 + 2e7 — 2NO; 

N,O, + 2H* + 2e° — 2HNO, 

N,0, + 4H* + 4e° — 2NO + 2H,0 
Na? tec = Na 

Nb,O, + 10H* + 10e~ + 2Nb + 5H,O 

Nb** + 2e — Nb*3(2fHCI) 

Nd*? + 3e> — Nd ‘ 
2NH;OH* + H* + 2e° — N,H; + 2H,O0 
Ni*? + 2e- — Ni 

Ni(OH), + 2e> — Ni + 20H~ 

NiO, + 4H* + 2e° — Ni*? + 2H,O 
NiO, + 2H,0 + 2e~— Ni(OH), + 20H- 
2NO + 2e° — N,0;? 

2NO + 2H* + 2e° = N,0 + H,0 

2NO + H,0 + 2e° — N,O + 20H- 
HNO, + H* +e> ~NO +H,0 
2HNO, + 4H* + 4e° ~ H,N,O, + 2H,O 
2HNO, + 4H* + 4e,—N,0 + 3H,O 


Potential, 


volts 


—0.12 
—0.13 
0.0000 
—2.23 
—0.8277 
1.776 
— 1.68 
—1.57 
—2.60 
0.851 
0.905 
0.7986 
0.7961 
0.5113 
0.1396 
0.2682 
0.3419 
(0.268) 
0.639 
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Potential, 
Reaction volts 

NO; + H,0 +e7> —NO + 20H™ —0.46 
2NO; + 2H,O + 4e~ — N,O;? + 40H~ -0.18 
2NO; + 3H,O + 4e- — N,O + 60H 0.15 
NO; + 3H* + 2e° — HNO, + H;,0 0.94 
NO; + 4H* + 3e> - NO + 2H,0 0.96 
2NO; + 4H* + 2e° ~ N,0, + 2H,0 0.81 
NO; + H,0 + 2e° - NO; + 20H™ 0.01 
2NO; + 2H,O + 2e° ~ N,0O, + 40H™ -0.85 
Np*? + 3e° —Np -1.9 
Np** +e”> — Np **(IfHCIO,) 0.155 
Np** +e7 — Np**(IfHClO,) 0.739 
Np*® +e7 — Np**(IfHClo,) 1.137 
1/20, + 2H*(10~’M) + 2e~ ~ H,0 0.815 
O, + 2H* + 2e° — H,0, 0.682 
O, + 4H* + 4e7 — 2H,0 1.229 
O, + H,O + 2e° ~ HO; + OH™ —0.076 
O, + 2H,O + 2e° +H,0, + 20H™ —0.146 
O, + 2H,0 + 4e° — 40H™ 0.401 
O, + 2H* + 2e° ~ O, + H,O 2.07 
O, + H,O + 2e- —O, + 20H™ 1.24 
Og; + 2H* + 2e)-— H;0 2.42 
OH + e> - OH> 1.4 
HO; + H,O + 2e° — 30H™ 0.87 
OsO, + 8H* + 8e> — Os + 4H,0 0.85 
P+ 3H* + 3e> — PH;(g) -0.04 
P + 3H,O + 3e~ — PH;(g) + 30H™ —0.87 
Pb*? + 2e- — Pb —0,1263 

(-0.126) 
Pb*? + 2e> — Pb(Hg) —0.1205 
PbBr, + 2e7 — Pb(Hg) + 2Br7 -0.275 
PbCl, + 2e~ — Pb(Hg) + 2Cl™ —0.262 
PbF, + 2e7 — Pb(Hg) + 2F~ —0.3444 
PbHPO, + H* + 2e7 — Pb(Hg) + HPOj — 0.2448 
Pbl, + 2e> — Pb(Hg) + 217 —-0.358 
PbO + H,O + 2e° — Pb + 20H™ -0.576 
PbO, + 4H* + 2e° — Pb*? + 2H;,0 1.46 
HPbO; + H,0O + 2e° — Pb + 30H™ -0.54 
PbO, + H,O + 2e° — PbO + 20H™ 0.28 
PbO, + SO;? + 4H* + 2e7> — PbSO, + 2H,0 1.685 
PbSO, + 2e- — Pb + SO;? —0.356 
PbSO, + 2e7 — Pb(Hg) + SO;z? —0.3505 
Pd*? + 2e° — Pd 0.83 
Pd*? + 2e° — Pd(IfHCl) 0.623 
Pd*? + 2e° — Pd(4f HCIO,) 0.987 
PdClys? + 2e° — Pd + 4Cl- 0.623 
PdCl;* + 26> = PdCls?’ +2Cis 1.29 
Pd(OH), + 2e° — Pd + 20H™ 0.1 
H,PO; +e" — P + 20H- —1.82 
H;PO, + H* +e>— P + 2H,0 -0.51 
H;PO, + 2H* + 2e° ~ H;PO, + H,0 -0.50 

( -—0.59) 
H;PO,; + 3H* + 3e° — P + 3H,0 —0.49 
HPO;? + 2H,0O + 2e° ~ H,PO; + 30H™ —1.65 
HPO;? + 2H,O + 3e° — P + SOH™ -1.71 
H,PO, + 2H* + 2e° ~ H;PO; + H,0 —0.276 

(-—0.2) 
PO,;*? + 2H,O + 2e° - HPO;? + 30H™ — 1.05 
Ptoaerze) — Pt ~1.2 
Prclz? + 2e7 = Pt + 4Cl- 0.73 
PtCly? + 2e- — PtCls? + 2Cl- 0.74 
Pt(OH), + 2e7> — Pt + 20H™ 0.16 
Pu** +e> — Pu**(IfHCIO,) 0.982 
Put* +e7 — Pu**(0.5fHCl) 1,099 
Put® +e7 — Put*(IfHCIO,) 0.9184 
Puls’s- 2e> = Pu =“(ifHCl) 1.052 
Quinhydrone Elec. H*,a = 1 0.6995 
Rb* +e7 —Rb —2.925 

( —2.99) 
Re*? + 3e° — Re 0.3 ~ 
ReO,; + 4H* + 3e7 — ReO, + 2H,0 0.51 
ReO, + 4H* + 4e° — Re + 2H,0 0.26 
ReO; + 2H* +e” —ReO,,.., + 2H,O 0.768 
ReO, + 4H,0 + 7e” — Re + 80H™ -0.81 
ReO, + 8H* + 7e~- —Re + 4H,0 0.367 
Rh** +e> — Rh*3 1.43 
Rh(Cl)¢ > + 3e> — Rh + 6Cl- 0.44 
Ru‘? +e7 — Ru**(0.If HCIO,) -0.11 
Ru*? +e7 — Ru*?*(1-6f HCl) —0.084 
Ru** +e°> — Ru*3(0.1f HCIO,) 0.49 
Ru** + e> — Ru*3(2fHCI) 0.858 
RuO, + 4H* + 4e7> — Ru + 2H,0 -0.8 
RuO, +e> — RuO,s? 0.59 
RuO,,., + e~ — RuO,s 1.00 
S + 2e° —-S~? —0,508 _ 
S +:'2H* + 2e° — H3S,,,) 0.141 — 
S +H,0 + 2e° ~ HS~ + OH™ —0.478 


ELECTROCHEMICAL SERIES—TABLE I (Continued) 


Reaction 


S$,0¢7 + 4H* + 2e— — 2H,SO, 
S,07? + 2e7 — 280,57 


S,0¢ + 2e” — 28,0;? 


Sb + 3H* + 3e° — H,Sb 
Sbt> + 2e7 — Sb*3(3.5f HCl) 
Sb,0; + 6H* + 6e” — 2Sb + 3H,O0 


Sb,0, + 4H* + 4e> — Sb,0, + 2H,O 
Sb,0;,,., + 6H* + 4e7 —2SbO* + 3H,0 
SbO* + 2H* + 3e> — Sb + 2H,0 
SbO; + 2H,O + 3e> — Sb + 40H™ 
SbO; + H,O + 2e° — SbO; + 20H™- 
Sct? + 3e7 — Sc 

Se + 2e° — Se~? 

Se + 2H* + 2e7 — H,Se(aq) 

H,SeO, + 4H* + 4e° —Se + 3H,0 
SeO;? + 3H,O + 4e7> — Se + 60H- 
SeO;? + 4H* + 2e° — H,SeO; + H,O 
SeO;? + H,0 + 2e7 — SeO;? + 20H™ 
SiFg? + 4e7 — Si + 6F~ 

SiO, + 4H* + 4e° — Si + 2H,0 

SiO;? + 3H,O + 4e7 — Si + 60H 
Sn*t? + 2e° — Sn 

Sn** + 2e7- — Sn*? 

Sn** + 2e~ — Sn*?(0.1f HCl) 

Sn** + 2e- — Sn*?(1f HCl) 

HSnO; + H,0 + 2e° — Sn + 30H™ 


Sn(OH);? + 2e° — HSnO; +30H~ +H,0 


2H,SO;, + H* + 2e° ~ HS,0, + 2H,O 
H,SO, + 4H* + 4e° — S + 3H,0 
2SO;? + 2H,0 + 2e° = S,0;? + 40H- 
2SO;? + 3H,O + 4e~ —S,0;? + 60H™ 
SO;? + 4H* + 2e° -—H,SO; + H,0 
2SO;? + 4H* + 2e° — 8,067 + H,0 
SO7? + H,O + 2e° - SOs? + 20H- 
Srt? + 2e° — Sr 

Sr*? + 2e- — Sr(Hg) 


Sr(OH),-8H,0 + 2e° — Sr + 20H™ + 8H,O 


Ta,0, + 1OH* + 10e° — 2Ta + 5H,0 
TcO; + 4H* + 3e> — TcO,,.. + 2H,O0 
Te + 2e° — Te~? 

Te + 2H* + 2e° — H,Te(Ag) 


Tet* + 4e~> — Te(2.5f HCl) 
TeO, + 4H, + 4e° — Te + 2H,0 
TeO;? + 3H,0 + 4e° — Te + 60H 


Table II 


Potential, 
volts Reaction 
0.6 TeO; + 8H* + 7e~- — Te + 4H,0 
2.0 H.TeO,,,, + 2H* + 2e” — TeO,,,, + 4H,0 
(2.05) Tht* + 4e> —Th 
0.09 ThO, + 4H* +4e° — Th + 2H,0 
(0.10) ThO, + 2H,0 + 4e° — Th + 40H™ 
-0.51 Tit? + 2e° — Ti 
0.75 Ti+ en Tit2 
0.1445 TiO, + 4H* + 4e° — Ti + 2H,O 
(0.152) Ti(OH)**? + H*+ +e7 —Ti*? + H,O0 
0.69 Tit +e°-— TI 
0.64 Tl* +e> — TI(Hg) 
0.212 Tit? + e° = Tit? 
—0.66 Tl*? + 2e7 = TI*! 
—0.59 . Ti*?) + 2e> = Ti*'(1f HCl) 
—2.08 TIBr + e~ — TI(Hg) + Br- 
—0.78 TIC] + e~ — Ti(Hg) + Cl~ 
—0.36 Til +e” — TI(Hg) + 17 
0.74 T1,O; + 3H,0O + 4e> — 2Tl* + 6OH™ 
—0.35 TIOH +e” —TI + OH™ 
1.15 TI(OH); + 2e~> — TIOH + 20H™~ 
0.03 TI,SO, + 2e° — TI(Hg) + SO;? 
—1.2 Ut? +3e° -U 
—0.84 USti er = Ut? 
—1.73 Uit* +e” — Ut(If HCIO,) 
—0.1364 Uts +e -~U**(If HCI) 
0.15 Ut® +e7 —U**(IfHCIO,) 
0.070 UO +4H*t +e  —U** + 2H;,0 
0.139 UO}? +e7 — UO}s 
—0.79 UO}? + 4H* + 2e> — U*t* + 2H,0 
—0.96 UO}? + 4H* + 6e> - U + 2H,0 
—0.08 Vt242e° = V 
0.45 Vis 4e7 = Vt? 
—1.12 vts5 +e7 — V*4*(1f NaOH) 
—0.58 VO*t? + 2H* +e —Vt? + H,0 
0.20 VO; +2H* +e — VO*? + H,0 
—0.2 V(OH); + 2H* +e7> —VO*? + 3H,0 
—0.92 V(OH); + 4H* + 5e”° — V + 4H,0 
—2.89 W,0, + 2H*+ + 2e- — 2WO, + H,O 
—1.793 WO, + 4H* + 4e° —- W + 2H,0 
—2.99 WO, + 6H* + 6e —W + 3H,0 
—0.71 2WO, + 2H* + 2e° - W,0, + H,O0 
0.738 Y*? +3e° -Y 
—0.92 Zn*? + 2e° — Zn 
—0.69 Zn*? + 2e° — Zn(Hg) 

( —0.72) ZnO;? + 2H,O + 2e° — Zn + 40H™ 
0.63 ZnSO:7H,O + 2e~ — Zn(Hg) + SO;?(Sat’d ZnSO,) 
0.593 ZrO, + 4H* + 4e— Zr + 2H,0 

—0.02 ZrO(OH), + H,O + 4e> — Zr + 40H™ 
ELECTROCHEMICAL SERIES 


Compiled by J. F. Hunsberger 


Values listed are Standard Reduction Potentials 


Potential, 
volts 


0.472 
1.02 
—1.90 
—1.80 
—2.64 
—1.63 
—2.0 
—0.86 
0.06 
—0.3363 
—0.3338 
—0.37 
1.247 
0.783 
—0.606 
—0.555 
—0.769 


This table is divided into two parts. The first part lists reduction reactions which are positive with respect to the potential of the Standard Hydrogen Electrode. 
In this first part of Table II the reduction reactions are written in increasing order of the positive potential, beginning with 0.00 and ending with + 3.03 volts. 
The second part of this Table II lists reduction reactions having reduction potentials more negative than that of the Standard Hydrogen Electrode. This 
second part of the table lists reactions in their order of increasing negative potential, beginning with 0.00 and ending with —3.1 volts. 


Reaction 


2H* + 2e° — H, 

Culy +e7 — Cu + 21- 

H,MoO, + 6H* + 6e7> — Mo + 4H,O 
NO; + H,0 + 2e° —NO; + 20H™ 
T1,O; + 3H,O + 4e° — 2Tl* + 60H 
SeO;? + H,0 + 2e~ — SeO;? + 20H™ 
Ti(OH)*? + H* +e —Tit*t? + H,0 
UO}? +e7 — UO; 

Uut® +e° — U*t*(IfHCIO,) 

Sn** + 2e7 — Sn *+(0.1f HCl) 

AgBr +e — Ag + Br- 

AgSCN +e> -— Ag + SCN™ 

S,0¢ = + 2e- —2S8,0;? 


HgO + H,O + 2e° — Hg + 20H™ 
2NO + 2e° -N,0;? 
Ir,0; + 3H,0 + 6e° — 2Ir + 60H™ 


Potential, 


volts 


0.0000 
0.00 
0.0 
0.01 
0.02 
0.03 
0.06 
0.062 
0.063 
0.070 
0.0713 
0.0895 
0.09 

(0.10) 
0.0984 
0.10 
0.1 


PART 1 
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Reaction 


Pd(OH), + 2e° — Pd + 20H™ 
Co(NH;)¢3 + e~ — Co(NH3)¢? 
Hg,O + H,O + 2e- — 2Hg + 20H- 
Sn** + 2e7 — Sn**(If HCl) 

Hg,Br, + 2e° — 2Hg + 2Br~ 

See OH + 2e7 HS, 

Sb,0, + 6H* + 6e” — 2Sb + 3H,0 


2NO; + 3H,O + 4e- — N,O + 60H- 
ReO; + 8H* + 7e™” — Re + 4H,0 
Sn** + 2e- — Sn*? 

Np** + e~> — Np**(If HClO,) 

Cut? +e —Cu* 


BiOCl + 2H* + 3e — Bi + Cl” + H,0 
Pt(OH), + 2e~ — Pt + 20H™ 
Bi(Cl)s + 3e” — Bi + 4Cl~ 


Potential, 
volts 


(0.167) 
0.1583 
0.16 
0.168 


ELECTROCHEMICAL SERIES—TABLE II (Continued) 


Reaction 


ClO; + H,O0 + 2e — ClO; + 20H™ 
Ag,Fe(CN). + 4e7 — 4Ag + Fe(CN)<¢ * 
SO;? + 4H* + 2e° - H,SO; + H,0 

Co(OH), + e~ = Co(OH), + OH™ 


SbO*+ + 2H* + 3e° — Sb + 2H,0 
AgCl +e” — Ag + Cl™ 

*Calomel Electrode, Sat’d NaCl 

As,O, + 6H* + 6e7 — 2As + 3H,0 
*Calomel Electrode, Sat’d. KCI 

HAsO, + 3H* + 3e7° = As + 2H;,0 
10; + 3H,0 + 6 —I- + 6OH™ 
ReO, + 4H* + 4e° — Re + 2H,O 
Hg,Cl, + 2e° — 2Hg + 2Cl~ 

Calomel Electrode, Molal KCl 

PbO, + H,O + 2e° — PbO + 20H™ 
*Calomel Electrode, N KCl 

Re*? + 3e7 — Re 

BiO* + 2H* + 3e  — Bi + H,0 
2HCNO + 2H* + 2e — (CN), + 2H,0 
*Calomel Electrode 0.1 NKCI 

UO}? + 4H* + 2e° -U** + 2H,0 
VO+? + 2H* +e —V*? +H,0 
Cut? + 2e° = Cu 

Hg,Cl, + 2e~° — 2Hg + 2Cl-(0.1fNaOH) 


Ag,O + H,O + 2e- —2Ag + 20H- 
Nb*’ + 2e = Nb*3(2fHCI) 

Cu*? + 2e — Cu(Hg) 

Clo; + H,0 + 2e° — ClO; + 20H™ 
AglO, +e —Ag + 10; 

Ag,SeO,; + 2e — 2Ag + SeO;? 

ReO; + 8H* + 7e™ — Re + 4H,0 
(CN), + 2H* + 2e7 — 2HCN 

O, + 2H,0 + 4e° — 40H 

AgOCN +e — Ag + OCN™ 

Fe*? +e” — Fe*+(1f H3;PO,) 

Rh(Cl)5* + 3e7> — Rh + 6Cl~ 

Ag,CrO, + 2e7 — 2Ag + CrO;? 

H,SO, + 4H* + 4e° —S + 3H,0 
Fe(CN)¢? + e~ — Fe(CN)<¢ *(0.01f NaOH) 
Ag,(WO,) + 2e° — 2Ag + WO,? 

TeO; + 8H* + 7e” — Te + 4H,0 
Ag,CO, + 2e° — 2Ag + CO;? 

AgC,0, + 2e° — Ag + C,0;? 

Ag,MoO, + 2e7 — 2Ag + MoO;? 

10- +H,O + 2e° — I~ + 20H™ 

NiO, + 2H,O + 2e° — Ni(OH), + 20H~ 
Ru** + e7 — Ru *3(0.1f HCIO,) 

ReO, + 4H* + 3e° — ReO, + 2H,0 
Hg,(AcO), + 2e° — 2Hg + 2AcO- 

Cu* +e°>—Cu 

Iz + 2e7 — 317 

I, + 2e7 = 2I- 

IO; + 2H,0 + 4e —IO~ + 40H™ 
MnO; + e> — MnO;? 

MnO,' + 2H,O + 3e° — MnO, + 40H™ 
H;AsO, + 2H* + 2e~ — HAsO, + 2H,O(1f HCl) 
MnO, + 2H,0 + 3e° — MnO, + 40H~ 
AgNO, +e — Ag + NO; 

Clo; + H,0 + 2e° — ClO~- + 20H™- 
RuO,; +e> — RuO;? 

TeO, + 4H, + 4e° — Te + 2H,O 

2AgO + H,O + 2e° = Ag,O + 20H™ 
S,0;7 + 4H* + 2e~ — 2H,SO, 

BrO; + 3H,O + 6e — Br” + 60H~ 
Hg,SO, + 2e° — 2Hg + SO;? 

ClO; + 3H,0 + 6e> —Cl~ + 60H 
WO 4H? ep eat HO 

Pd*? + 2e7> — Pd(If HCl) 

PdCly? + 2e— — Pd + 4Cl- 

Tet* + 4de- — Te(2.5f HCl) 

Hg,HPO, + H* + 2e° — 2Hg + H,PO; 
AgAc +e — Ag + Ac” 

Sb,05,,, + 6H* + 4e- — 2SbO* + 3H,O 
Ag,SO, + 2e° — 2Ag + SO;? 

Fe*? +e” — Fe*7(0.5fH,SO,) 

AgBrO, +e” — Ag + BrO; 

O, + 2H* + 2e° = H,0, 

Fe(CN)¢* + e~ — Fe(CN)¢“*(1f H,SO,) 
Sb,0; + 4H* + 4e” — Sb,0; + 2H,O 
C.H,O, + 2H* + 2e — C,H,(OH), 
Quinhydrone Elec. H*,a = 1 

BrO”- + H,O + 2e° = Br~ + 20H ~(If NaOH) 
H3,10¢7 + 2e°- = 10; + 30H™~ 


Potential, 


volts 
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Reaction 
PtClz? + 2e— — Pt + 4Cl~ 
TcO; +4H* + 3e° —TcO,,., + 2H,0 
Np**> +e  —Np**(If HCIO,) 


.Ag,O, + H,0 + 2e° — 2AgO + 20H™ 


H,SeO, + 4H* + 4e° — Se + 3H,O 
PtGle? + 2e7 = PItCl + 2Cl- 

Fe*? + e7 — Fe*t*(1fHCIO,) 

Sb*5°+ 2e7 — Sb*3(3.5f HCl) 

ClO; + 2H,0 + 4e> — Cl” + 40H™ 
NiO, + 2H,O0 + 2e°  Ni(OH), + 20H™ 
2NO + H,0 + 2e° -— N,0 + 20H™ 
ReO; + 2H* +e7 = ReO;,..) + 2H,0 
(CNS), + 2e- — 2CNS~ 

Fet? +e” —Fe*? 

Fet? +e7 — Fe*#(If HCl) 

IrClg>? + 3e> — Ir + 6Cl~ 

Tit 2e5 = Ti Aine) 

Hg? + 2e7 — 2Hg 

1/2Hgf? +e” — Hg 

Ag*t +e Ag 

2HNO, + 4H+ + 4e- -H,N,0, + 2H,O 
2NO; + 4H* + 2e° —N,0O, + 2H,0 
1/20, + 2H*(10~’M) + 2e° —H,0 
Pd*? + 2e° — Pd 

OsO, + 8H* + 8e° — Os + 4H,0 
Hg*? + 2e° -Hg 

AuBrz; + 3e° — Au + 4Br~- 

Ru** +e” — Ru*3(2fHCl) 

TiO, + 4H* + 4e° — Ti + 2H,O 

HO; + H,O + 2e° — 30H™ 

N,0, + 2e7 — 2NO;7 

ClO- + H,0O + 2e° — Cl” + 20H™ 
2Hg*? + 2e- — Hes? 

Pu*® +e7 — Pu**(If HCIO,) 

NO; + 3H* + 2e° - HNO, + H,0 
ClO,(aq) + e — ClO; 

NO; + 4H* + 3e~> —NO + 2H,O 
AuBr, +e > — Au + 2Br~ 

Pu** + e7 — Pu**(1f HCIO,) 

Pd*t? + 2e~- — Pd(4f HCIO,) 

HIO + H* + 2e° —I~ +H,0 

HNO, + H* +e — NO +H,0 
AuCly + 3e7 — Au + 4Cl~ 

RuO,,.. + e~ - RuO,g 

VO; + 2H* +e —VO*? + H,0 
V(OH); + 2H* +e — VO*? + 3H,0 
H,TeO,,,, + 2H* + 2e° — TeO,,,, + 4H,0 
rGlate> — rel 

Uts +e" = U**(1f HCl) 

N,0, + 4H* + 4e° — 2NO + 2H,0 
Put® + 2e° — Put*(if HCl) 
Fe(phenanthroline);* + e~ — Fe(ph);?(2fH,SO,) 
Bra) + 2e7 — 2Br- 

N,0, + 2H* + 2e° —- 2HNO, 

IO; + 6H* + 6e I~ + 3H,0 
Broiaqy + 2€) s> 2Bry 

Pu*t*> + e> — Pu*t4(0.5f HCl) 

Cr to 3ente Cr*3(2f HSO,) 

Cu*? + 2CN~ +e7 = Cu(CN)z 

Np*t® +e> — Np**(1fHClO,) 
Fe(phenanthroline)}* + e~ — Fe(ph);? 
SeO;* + 4H* + 2e° — H,SeO; + H,O 
clo, +e” — ClO; 

clos + 2H* +e —ClO, + H,0 
Clo, + 2H* + 2e° —ClO; + H,0 
210; + 12H* + 10e° — 1, + 6H,0 
HCrO; + 7H* + 3e° — Cr*? + 4H,0 
IO; + 6H* + Se~ — 1/21, + 3H,0 
Pie moet 

MnO, + 4H* + 2e> — Mn*? + 2H,O 
ClO; + 3H* + 2e —HCIO, + H,O 


O, + 4H* + 4e”° — 2H,0 

O;, + H,0 + 2e° — O, + 20H™ 

TSE: 265 2 T7122 

clo, + H* +e” —HCIO, 

2HNO, + 4H* + 4e° — N,O + 3H,0 


N,H?S + 3H* + 2e7 - 2NH? 

Aut? + 2e7 — Au*! 

PdCle? + 2e> — PdClz? + 2Cl- 

HBrO + Ht + 2e° — Br~ + H,0 
Cr,07? + 14H+ + 6e- — 2Cr*3 + 7H,0 
ClO; + 8H* + 7e- — 1/2Cl, + 4H,0 
Cly,) + 2e7 — 2C1- 

ClO, + 8H* + 8e- — Cl- + 4H,0 


Potential, 
volts 


0.73 
0.738 
0.739 
0.74 
0.74 
0.74 
0.747 
0.75 
0.76 
0.76 
0.76 
0.768 
0.77 
0.770 
0.770 
0.77 
0.783 
0.7961 
0.7986 
0.7996 
0.80 
0.81 
0.815 
0.83 
0.85 
0.851 
0.858 
0.858 
0.86 
0.87 
0.88 
0.90 
0.905 
0.9184 
0.94 
0.954 
0.96 
0.963 
0.982 
0.987 
0.99 
0.99 
0.994 
1.00 
1.00 
1.00 
1.02 
1.02 
1.02 
1.03 
1.052 
1.056 
1.065 
1.07 
1.085 
1.087 
1.099 
1.10 
1.12 
1.137 
1.14 
1.15 
AS 
145 
1.19 
1.19 
1.195 
1.195 
31-2 
1.208 
1.21 
(1.23) 
1.229 
1.24 
1.247 
1.27 
1.27 
(1.29) 
1.27 
~1.29 
1.29 
1.33 
1.33 
1.34 
1.3583 
1.37 


ELECTROCHEMICAL SERIES—TABLE II (Continued) 


Reaction 


OH +e —OH- 

Au*? + 3e7 — Au A 
2NH;0OH* + H* + 2e° —N,H, + 2H,0 
Rh** +e° — Rh*? 

BrO; + 6H* + 6e° —Br~ + 3H,0 
Ce** +e" = Cet*3 


Au(OH), + 3H* + 3e° — Au + 3H,0 
ClO; + 6H* + 6e7> — Cl” + 3H,0 
HIO + H* +e> — 1/21, + H,O 

Cet* +e” — Ce**(0.5fH,SO,) 

PbO, + 4H* + 2e° — Pb*? + 2H,0 
ClO; + 6H* + Se~ — 1/2Cl, + 3H,0 
HCIO + H* + 2e° —Cl~ + H,0 
MnO, + 8H* + Se” — Mn*? + 4H,0 
HO, + H* +e7> —H,0, 

Mn*? + e7 — Mn*? 

BrO; + 6H* + Se” — 1/2Br, + 3H,0 
HCIO, + 3H* + 4e°>— Cl~- + 2H,0 
Bi,O, + 4H* + 2e° —2BiO* + 2H,0 
HBrO + H* +e7 — 1/2Br, + H,0 
2NO + 2H* + 2e° -~ N,0 + H,0 
2HBrO + 2H* + 2e° — Br,,,, + 2H,O0 


Reaction 
2H* + 2e° — H, 
Des — 12D; 
AgCN +e”> —Ag + CN™ 
TeO;? + 3H,O + 4e° — Te + 60H~ 
2WO, + 2H* + 2e° — W,0, + H,O0 
Fe*> + 3e° — Fe 
Ag,S + 2H* + 2e° — 2Ag + H,S 
P + 3H* + 3e” — PH;(g) 
W,0, + 2H* + 2e° — 2WO, + H,O 
Hg,I, + 2e° — 2Hg + 217 
2D* + 2e°- - D, 
TKOH), + 2e° — TIOH + 20H™ 
O, + H,O + 2e° — HO; + OH™ 
AsO,? + 2H,O + 2e7 — AsO; + 40H “(If NaOH) 
2H,SO, + H* + 2e° ~ HS,0,; + 2H,0 
Ru*? + e7> — Ru**(1-6f HCL) 
2Cu(OH), + 2e~ — Cu,0 + 20H~ + H,0 
WO; + 6H* + 6e> — W + 3H,0 
Ru**? +e7 — Ru*+(0.1f HCIO,) 
Crt® + 3e> — Cr*3(1f NaOH) 
CrO;? + 4H,0 + 3e~ — Cr(OH); + 50H™ 
GeO, + 2H* + 2e° — GeO + H,0 
WO, + 4H* + 4e° — W + 2H,0 
Pb*? + 2e~ — Pb(Hg) 
Pb*#+ 2e- — Pb 


H,GeO, + 4H* + 4e° — Ge + 3H,0 
Sn*? + 2e° — Sn 

O, + 2H,0 + 2e° —H,0, — 20H~ 

Agl +e —Ag +17 

2NO,; + 2H,O + 4e° — N,O;? + 40H™ 
CO, + 2H* + 2e- - HCOOH 

2SO,? + 4H* + 2e° — 8,05? + 2H,0 
Cu(OH), + 2e° — Cu + 20H™ 

Ni*? + 2e° — Ni 

PbHPO, + H* + 2e° — Pb(Hg) + HPO; 
V(OH); + 4H* + Se” — V + 4H,0 
Vite =e Vt2 

PbCl, + 2e° — Pb(Hg) + 2Cl~ 

PbBr, + 2e° — Pb(Hg) + Br- 

H,PO, + 2H* + 2e° ~ H;PO; + H,0 


Coma ze” = Co 

Tl* +e° — Ti(Hg) 

Tl* +e° — Ti 

In*? + 3e7 — In 

PbF, + 2e~ — Pb(Hg) + 2F~ 

TIOH +e> — Tl + OH™ 

SeO;? + 3H,0 + 4e° — Se + 60H™ 
PbSO, + 2e~> — Pb(Hg) + SO,;? 
Cd*? + 2e- — Cd(Hg) 

PbSO, + 2e7 — Pb + SO, ? 

Pbl, + 2e° — Pb(Hg) + 217 

Se + 2H* + 2e” — H,Se(aq) 

Cu,0 + H,O + 2e> —2Cu + 20H™ 
The? ob eSe> 11 *? 


Potential, 


volts 


1.491 


DAUAUUUaw 
weoonn— 


Potential, 
volts 


0.0000 
— 0.0034 
—0.02 
—0.02 
—0.03 
—0.036 
—0.0366 
—0.04 
—0.04 
—0.0405 
—0.044 
—0.05 
—0.076 
—0.08 
—0.08 
—0.084 
—0.09 
—0.09 
—0.11 
=0:12 
—0.12 
—0.12 
—0.12 
—0.1205 
—0.1263 

(0.126) 
—0.13 
—0.1364 
—0.146 
—0.1519 
—0.18 
—0.2 
—0.2 
—0.224 
—0.23 
—0.2448 
—0.25 
—0.255 
—0.262 
—0.275 
—0.276 

(-0.2) 

—0.28 
—0.3338 
—0.3363 
—0.338 
— 0.3444 
— 0.3445 
—0.35 
—0.3505 
—0.3521 
—0.356 
—0.358 
—0.36 
—0.361 
—0.37 


PART 2 


D-159 


Reaction 


HCIO, + 3H* + 3e7 = 1/2Cl, + 2H,0 
HCIO + H* +e7 — 1/2Cl, + H,O 
HCIO, + 2H* + 2e° — HCIO + H,0 
MnO, + 4H* + 3e7> — MnO, + 2H,0 
Aut +e7> — Au 

PbO, + SO;? + 4H* + 2e7 — PbSO, + 2H,O 
H;10, + H* + 2e° ~ 10; + 3H,0 
CeOH*? +H* +e7> — Ce*? + H,O 
N,0O + 2H* + 2e° —- N, + H,O 

H,0, + 2H* + 2e° — 2H,0 

Cot? +e” — Cot?(3fHNO;) 

FeO,;? + 8H* + 3e7 — Fe*? + 4H,0 
NiO, + 4H* + 2e> — Ni*? + 2H,0 
Agt? +e — Ag*'(4fHCIO,) 

S8,0;? + 2e- — 2S8O;? 


O;, + 2H* + 2e° —O, + H,0 

F,0 + 2H* + 4e° — H,O + 2F- 
O,, + 2H* + 2e° - H,0 

H,N,0, + 2H* + 2e° — N, + 2H,0 
1/2F, + e~ - F- 

F, + 2e° — 2F- 

1/2F, +H* +e” —HF 


Reaction 
In*? +e7 ~—In*! 
In*> + 2e- — In*! 
Mn(OH),; + e~ — Mn(OH), + OH™ 
Cd*? + 2e7° —Cd 
Fe*? + 2e- — Fe 
Criatee — Cr *? 
Eu** +e, — Eu? 
CdSO, : 8/3H,O + 2e> — Cd(Hg) + CdSO, (sat'd aq) 
TI,SO, + 2e~ — TI(Hg) + SO;? 
Bi,O,; + 3H,O + 6e° — 2Bi + 60H™ 
BiOOH + H,O + 3e” — Bi + 30H™ 
NO; + H,0 +e — NO + 20H~ 
S + H,0 + 2e° — HS” + OH™ 
H;PO, + 3H* + 3e° — P + 3H,0 
Int? +e° —In*? 
2CO, + 2H* + 2e7 -H,C,0, 
H,;PO, + 2H* + 2e° ~— H;PO, + H,O 


S +2e° = S7? 

H,PO, + H* +e > —P + 2H,0 

Sb + 3H* + 3e7> — H;Sb 

As + 3H* + 3e> — AsH; 

HPbO; + H,O + 2e° — Pb + 30H™ 
TIC] + e~ — Ti(Hg) + Cl~ 

Crt? + 2e = Cr . 

Gat? + 3e7 —Ga 

Fe(OH); + e~ — Fe(OH), + OH™ 
PbO + H,O + 2e° —Pb + 20H™ 
2SO;? + 3H,0 + 4e> — S,0;? + 60H™ 
SbO; + H,O + 2e° —SbO; + 20H™ 
TIBr +e” — Ti(Hg) + Br- 

Ut eo = Ut 

Cb,0, + 10OH* + 10e- — 2Cb + SH,0 
U*t* +e° — U*3(1 fHCLO,) 

Ni(OH), + 2e7 — Ni + 20H™ 

SbO; + 2H,O + 3e> — Sb + 40H™ 
AsO; + 2H,0 + 3e> — As + 40H™ 
*Te + 2H* + 2e° —H,Te(Ag) 


Ag,S + 2e~- ~2Ag +S~? 

Ta,0, + 1OH* + 10e~ — 2Ta + 5H,0 
AsO,? + 2H,O + 2e~ — AsO; + 40H™ 
Co(OH), + 2e7 — Co + 20H™ 

H;BO, + 3H* + 3e° — B + 3H,0 
Crt + 3e° + Cr 

Vts +e° —V**(1f NaOH) 

Cd(OH), + 2e~ — Cd(Hg) + 20H™ 


Zn*? + 2e- = Zn 

Zn*? + 2e~ — Zn(Hg) 

TIl + e7> — TI(Hg) + I> 

Se + 2e° — Se~? 

HSnO; + H,O + 2e° — Sn + 30H™ 

ZnSO, -7H,O + 2e~ — Zn(Hg) + SOs? (Sat’d ZnSO,) 
RuO, + 4H* + 4e° —Ru + 2H,0 

ReO,; + 4H,O + 7e” — Re + 80H™ 


Potential, 
volts 


1.63 
1.63 
1.64 
1.679 
1.68 
1.685 
~1.7 
1.7134 
i alptl 
1.776 
1.842 
1.9 
1.93 
1.987 
2.0 
(2.05) 
2.07 
2.1 
2.42 
2.65 
2.85 
2.87 
3.03 


Potential, 
volts 


— 0.4346 
— 0.4360 
—0.46 
—0.46 
—0.46 
—0.478 
—0.49 
—0.49 
—0.49 
—0.50 
(—0.59) 
—0.508 
—0.51 
—0.51 
—0.54 
—0.54 
—0.555 
—0.557 
—0.560 
—0.56 
—0.576 
—0.58 
—0.59 
—0.606 
—0.61 
* —0.62 
—0.631 
—0.66 
—0.66 
—0.68 
—0.69 
(-0.72) 
—0.7051 
—0.71 
—0.71 
—0.73 
—0.73 
—0.74 
—0.74 
—0.761 
(-0.81) 
—0.7628 
—0.7628 
—0.769 
—0.78 
—0.79 
—0.7993 
—0.8 
—0.81 


ELECTROCHEMICAL SERIES—TABLE II (Continued) 


Potential, 
Reaction volts 
UO;? + 4H* + 6e> —U + 2H,0 —0.82 
2H,O + 2e° — H, + 20H” —0.8277 
SiO, + 4H* + 4e- —Si + 2H,0 —0.84 
2NO; + 2H,O + 2e° —N,0O, + 40H —0.85 
TiO, + 4H* + 4e° — Ti + 2H,0 —0.86 
P + 3H,O + 3e° — PH;(g) + 30H™ —0.87 
SO,;? + H,O + 2e~° ~SO;?+ 20H™ —0.92 
Te + 2e° — Te? —0.92 
Sn(OH), ? + 2e° — HSnO;, + 30H™ + H,0 —0.96 
Mn‘? + 2e° — Mn —1.029 
PO;? + 2H,O + 2e° — HPO;? + 30H™ —1.05 
2SO, 7? + 2H,O + 2e° — S,0,;? + 40H —1.12 
CrOz + 2H,0 + 3e° = Cr +40H™ —1.2 
SiFe? + 4e° — Si + 6F~ —1.2 
Vt2 4 2e7° = V -1.2 
ZnO,7? + 2H,O+ 2e° + Zn+40H™ =).216 
H,GaO,; + H,0O + 3e° — Ga + 40H™ —1.22 
H,BO,; + 5H,0O + 8e° — BH; + 80H™ —1.24 
Cr(OH), + 3e° = Cr + 30H~ —1.3 
ZrO, + 4H* + 4e° — Zr + 2H,0 —1.43 
Ce*3 + 3e° — Ce(Hg) — 1.4373 
Mn(OH), — Mn + 20H~ —1.47 
Ba*? + 2e” — Ba(Hg) —1.570 
HfO, + 4H* + 4e° — Hf + 2H,0 —1.57 
Tit? + 2e° = Ti —1.63 
HPO;? + 2H,O + 2e° — H,PO; + 30H™ —1.65 
HfO*? + 2H* + 4e° - Hf + H,O — 1.68 
Be*? + 2e° — Be —1.70 
(—1.85) 
Alt? + 3e° — Al(0.1f NaOH) — 1.706 
HPO;? + 2H,O + 3e° — P + SOH™ -1.71 
SiO;? + 3H,O + 4e° — Si + 60H™ —1.73 
Sr*? + 2e7> — Sr(Hg) —1.793 
ThO, + 4H* + 4e° — Th + 2H,0 —1.80 
URS = 3e5 =U) -1.8 
H,PO; +e —P + 20H™ — 1.82 


D-160 


Potential, 
Reaction volts 
N, + 2H,0 + 4H* + 2e° — 2NH;,OH* — 1.87 
Th** + 4e° — Th —1.90 
Np*? + 3e°> — Np -1.9 
Tit? +e° —Ti*? —2.0 
Sct? + 3e> — Sc —2.08 
1/2H, +e —H~- —2.23 
Nd*? + 3e° — Nd — 2.246 
Be,O;? + 3H,O + 4e° — 2Be + 60H —2.28 
ZrO(OH), + H,0 + 4e° — Zr + 40H~ —2.32 
Cet? + 3e° — Ce —2.335 
H,AlO; + H,O + 3e° — Al + 40H~ —2.35 
Yo per sea x, =2.37 
Lat? 3e4-> La —2.37 
Mg** + 2e° —Mg — 2.375 
H,BO; + H,0 + 3e° —B + 40H —2.5 
HfO(OH), + H,0 + 4e° — Hf + 40H™ — 2.60 
ThO, + 2H,O + 4e° — Th + 40H~ — 2.64 
Mg(OH), + 2e° — Mg + 20H™ —2.67 
Na* +e Na — 2.7109 
(-2.712) 
Can? Ae 2650 Ca —2.76 
La(OH), + 3e — La + 30H™ —2.76 
Sr*? + 2e° — Sr —2.89 
Bat? + 2e° — Ba —2.90 
Csi it Cy Cs —2.923 
Ki es = K —2.924 
( —2.923) 
Rb* +e —Rb — 2.925 
(-—2.99) 
Ba(OH), -8H,0 + 2e° — Ba + 20H™ + 8H,O —2.97 
Sr(OH), -8H,O + 2e° — Sr + 20H~ + 8H,O —2.99 
Ca(OH), + 2e° — Ca + 20H~ —3.02 
Cat +e —Ca = 3:02 
Lit +e —Li — 3.045 
( -—3.02) 
3N, + 2H* + 2e° = 2HN, = S51 


DISSOCIATION CONSTANTS OF ORGANIC BASES IN AQUEOUS SOLUTION 


Temp. Temp. 

Compound se! Step pKa Ka No. Compound °C Step pKa Ka 
Acetamide. 24,4554)... 25 0.63 2.34 K 1071 b15 | Brucine..... Sac sisianays 25 1 8.28 5.24 X 107° 
Acridine), tees o. tt 20 5.58 2.63 X 10-8 b16 | Butane, 1-amino- 
a-Alanine 25 2.345 4.52 K 107% 3-methyl........... 25 10.60 2.51 X10 
Alanine, glycyl-....... 25 3.153 7.03 X 1074 b17 | Butane, 2-amino- 

Alanine, methoxy- 2-methyl.:in.......- 19 10.85 1.41 X10 
CDE ee REE cRerscans 25 2.037 9.18 X 1073 b18 | Butane, 1,4-diamino 
Alanine, phenyl. . 25 2 9.18 6.61 X 10-10 (Putrescine)........ 10 1 11.15 7.08 XK 1072 
Allothreonine. . 25 1 2.108 7.80 X 1073 : 10 2 One 1.95 X 107” 
Allothreonine. 25 2 9.096 8.02 K 10710 b19 n-Butylamine sth veranate Oke 20 10.77 1.69 K 107 
n-Amylamine... End 25 10.63 2.34 * 107 b20 t-Butylamine ners a Care 18 10.83 1.48 * 107 
Aniline :§ 5 {.8hatiges-c: 25 4.63 2.34 X 1075 b21 | Butyric acid, 4-amino. . 25 ul 4.0312 | 9.31 K 1075 
Aniline, n-allyl........ 25 4.17 6.76 X 1075 } y 25 2 10.5557 | 2.78 K 107 
Aniline, 4- b22 | n-Butyric acid, 
(p-aminobenzoyl).. . 25 1 2.932 At OLOre glycyl-2-amino...... 25 1 3.1546 | 7.01 XK 1074 
Aniline, 4-benzyl...... 25 2.17 6.76 X 1073 : ; 
Aniline, 2-bromo...... 25 2.53 2.95 X 1073 el | Cacodylic acid........ 25 1 1.57 2.69 X 1072 
Aniline, 3-bromo...... 25 3.58 2.63 K 1074 i 2 6.27 5.387 X 1077 
Aniline, 4-bromo...... 25 3.86 1.38 X 1074 e2 | 6-Chlortriethyl- 
Aniline, 4-bromo- ammonium......... 25 8.80 1.59 X 10~° 
N,N-dimethyl...... 25 4.232 5.86 X 1075 MCS)" CINNOLINE airs lel oere v.61 010 20 2.37 4.27 X 1073 
Aniline, o-chloro...... 25 2.65 2.24 K 1073 od! | Codeine sasitignots cus 25 8.21 6.15 X 10° 
Aniline, m-chloro...... 25 3.46 3.47 X 1074 c5 | Cyclohexaneamine, 
Aniline, p-chloro...... 25 4.15 7.08 X 10-5 n-butyl: ces 25 11,23 5.89 X 10-2 
Aniline, 3-chloro- c6 | Cyclohexylamine...... 24 10.66 2.19 X 10 
N,N-dimethyl...... 20 3.837 1.46 X 104 Cae | GYyBNOne ee siee. fants 30 1 1.90 1.25 X 10-3 
Aniline, 4-chloro- 30 2 8.24 5.76 X 10 
N,N-dimethyl...... 20 4.395 4.03 X 10-5 
Aniline, 3,5-dibromo...| 25 2.34 4.57 X 10% di | n-Decylamine......... 25 10.64 2.29 X 10™2 
Aniline, 2,4-dichloro...| 22 2.05 8.91 X 1073 d2 | Diethylamine......... 40 10.489 | 3.24 X 107" 
Aniline, N,N-diethyl...| 22 6.61 2.46 X 107 d3 | Diisobutylamine...... 21 10.91 1.23 X 10-4 
Aniline, N,N-dimethyl.| 25 5.15 7.08 X 10% d4 | Diisopropylamine. .... 28.5 10.96 1.09 X 10-4 
Aniline, N,N- d5 | Dimethylamine....... 25 10.732 1.85 X 10™ 
dimethyl-3-nitro.... 25 2.626 | 2.37 X 1073 d6 | n-Diphenylamine...... 25 0.79 1.62 X 1071 
eaiiee DP ce hee 3 gts ans ES ye d7 | n-Dodecaneamine 
niline, 2-fluoro....... . : F Laurylamine)...... 25 10.63 2.35 X 10-1 
Aniline, 3-fluoro. 1. 25 8:50 | 3.16 X 10+ Gay lemine) 
niline, 4-fluoro....... : : i : f y 10-1 
Aniline, 2-iodo........ 25 2:60. | 2.51 X 1078 pall beat eat a Da a i er Ont Ee 
Aniline, N-methyl..... 25 4.848 1.41 KX 1075 Boal Ethane amines Sisi88 0 
Aniline, 4-methylthio..| 25 4.35 | 4.46 X 10-8 donethore 10 9.89 | 1.29 x 10-1 
es area Be Sofas ap rete sent = es afi |orneets Sa ae me phe ; 
niline, 4-nitro.. .... : . x hb; F ; 98 X 10-1 
Aniline, 2-sulfonic acid 25 2 2.459 | 3.47 x 10% pea peneverianind 4 3 130 350 x 10-2 
Aniline, 3-sulfonic acid 25 2 3.738 1.82 X 1074 e5 | Ethanol, 2-amino 25 9.50 3.16 X 10710 
Aniline, 4-sulfonic acid | 25 2 | 3.227 | 5.92 x 107 e6 |Ethylamine........... 20 10.807 | 1.56 X 10-1 
o-Anisidine........... 25 4.52 3.02 X 1075 BTA RE tensdiaciine eae 0 1 10.712 1.94 X 10-1 
m-Anisidine ....... 25 4,23 | 5.89 X 1075 sd enter aah FIT 0 29 | 7/564 | 2:73 X 10-8 
p-Anisidine...... on ae of 1 Bante rae s ee ‘ i 
PAT RIDING Ochi eie.es «i 5 5 : x 
© 25 2 8.9936 | 1.01 X 1079 gl | l-Glutamic acid....... = : rice ere “ ion 
ABDATAZING Hide. so +5. 20 1 2.213 6.12 X 107% 2 | Glutami id : 
eae A) Sa oa eal Pees eed a pail Midenionoathy! 25 1 | 3.846 | 1.42 x 10-4 
Asparagine, glycyl..... 25 1 | 2.942 | 1.14 X 1073 a-monoethyl........ sae a lee nag eels scllos 
ra ucea cued bbl Ia RES ae Raa e3 |I-Glutamine.......... — 9.28 | 5.25 X 10-0 
| 2 | ditt | E66 tes uaa Pale cerecne 
 fiteimethetimidine) . 25 11.29 | 5.12 X 10-2 Sees 2 2 ak: ee “ inka 
Avinidine saaihvaeede.. 25 8.01 9.77 X 107° et Glycine een wees iaseri | 4.60. sc10-1 
ine, dimethyl..... 5 . E 
Benzene, 4-aminoazo... 25 2.82 1.51 X 10-3 - Galyeing ae eee oe 1 Ae a. os ee 
CRY ee ne we, pling | abe e ycine, glycylglycyl... aR 9 sont S13 $100 
~Phenylamine).... . . ; z 4 = 
Bersenc: e10 | Glycine, leucyl........ 23 i sae er . es 
4-dimethylaminoazo. 25 3.226 5.94 1074 11 | Glyci hyl c : 
Benzidine............ 30 1 | 4.66 | 2.19 x 1075 e poe) eeny. oe 1 Neer aie occ 
30 2 3.57 2.69 & 1074 (Sarcosine)......... 3 pollens oe SC 10-1 
Benzimidazole. ....... 25 5.5382 | 2.94 X 107% 12 | Glyci eer 25 1 1.83 1.48 X 10-2 
pce ees 2-ethyl . 25 6.18 6.61 XK 107 g yclne, phenyl....... on 2 4:39 4:07 10-5 
enzimidazole, : ae 
Pemetbyl.ie sos. 25 6.19 | 6.46 X 1077 g13 | Glycine, Nwn-propyl...| 25 | 2 | 235 | 646 % 9-1 
Benzimidazole, ‘ g : EF 
D=phenyi smokes 25 1 5.23 5.89 X 10-8 gl4 | Glycine, tetraglycyl... 2 ; ae Ue e ina, 
vp SEN Narr fe ones Ge 15 | Glycylseri 25 1 | 2/9808 | 1:04 x 10-3 
Benzoic acid, 2-amino g yeyiserineé.......... 25 3 3°38 417 <j 107? 
(Anthranilic acid)... ~ I , “fs ey a ee : : 
Benzoic acid, 4-amino..| 25 1 2.501 | 3.15 X 1073 hl | Hexadecaneamine..... 25 a _ 25 hike 
25 2 4.874 1.33 & 1075 h2 | Heptane, l-amino..... 25 ets eer ee 
Benzylamine......... 25 9.33 4.67 X 10710 h3 | Heptane, 2-amino..... 19 0.8 : 
BGtaine een ceca 0 1.83 1.48 X 10 h4 | Heptane, é 1.02 X 10-" 
Biphenyl, 2-amino..... 22 3.82 | 1.51 X 107 2-methylamino...... 17 en rear en 
Bornylamine(trans-)...| 25 10.17 6.76 X 10-4 h5 | Hexadecaneamine..... 25 . . 
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DISSOCIATION CONSTANTS OF ORGANIC BASES IN AQUEOUS SOLUTION (Continued) 


Compound 


Hexamethylene- 
diamines. nce gsm.ss 


Hexanoic acid, 6-amino. 


n-Hexylamine......... 
dl-Histidine.......... 


Histidine, 6-alany 
(Carnosine)......... 


Emidazol on. j. sence tc cn 
Imidazol, 2,4-dimethyl. 
Imidazol, 1-methyl 
(Oxalmethyline)..... 
Indane, 1-amino 
(d-1-Hydrindamine 
Isobutyric acid, 
2-AMINO hs aeisi<(vis.s-<r3)s 


Isoleucine............ 


Isoquinoline (Leucoline) 

Isoquinoline, l-amino. . 

Isoquinoline, 
“sHYCroxyateaine aie as 


D-Leucine............ 
Leucine, glycyl........ 
Methionine........... 


Methylamine......... 
Morphine 220. .<. 5.5 
Morpholine........... 


Naphthalene, 1-amino- 
6-hydroxy.......... 
Pap ny aioe: 
imethylamino...... 
a-Naphthylamine..... 
8-Naphthylamine..... 
a-Naphthylamine, 
M-MOthyliins Heese 
Neobornylamine(cis-). . 
INteoting 9 


n-Nonylamine........ 
Norleucine........... 


Octadecaneamine...... 
Octylamine........... 
Ornithine 


Papaverine........... 
Pentane, 3-amino..... 
Pentane, 3-amino- 
S-methyl Net. tae. 
n-Pentadecylamine.... 
Pentanoic acid, 
5-amino(Valeric 
acid) 


1,10-Phenanthroline.. . 
o-Phenetidine 
(2-Ethoxyaniline) . .. 
m-Phenetidine 
(3-Ethoxyaniline) . . . 
p-Phenetidine 
(4-Ethoxyaniline) . 
a-Picoline 
8-Picoline 


Nene 


Ne Ne 


noe 


pKa 


111.857 


fF el pate 
mH PWD BRON uwNNw 
— WMD NNwoanwwo 


x 10° 


ee 


tt 
o ooo oo oo 


— 
i} 


at a Ai 
— 2 er we 
rc) so 


Compound 


Piperazine, 2,5- 
dimethyl(trans-).... 


Piperidine.2 2). oe asc 
Piperidine, 3-acetyl... 
Piperidine, 1-n-butyl. . 
Piperidine, 
1,2-dimethyl........ 
Piperidine, 1-ethyl.... 
Piperidine, 1-methyl... 
Piperidine, 2,2,6,6- 
tetramethyl........ 
Piperidine, 2,2,4- 
trimethyl........... 
Proline:) ates os 


Proline, hydroxy...... 


Propane, 1-amino- 
2,2-dimethyl........ 
Propane, 1,2-diamino. . 


Propane, 1,3-diamino. . 


Propane, ; 
1,2,3-triamino....... 


Propanoic acid, 3- 
amino (8-Alanine).. . 


Propylamine 

Pteridine. -0%.5.5...06 

Pteridine, 2-amino-4, 
6-dihydroxy........ 


Pteridine, 2-amino-4- 
hydroxy fsck cee ses 


Pteridine, 6-chloro..... 
Pteridine, 6-hydroxy- 
4-methyltiiiices.aenrs 


Purine ss... cies s c/olsters 


Purine, 6-amino 
(Adenine) i2).... sc. 


Purine, 
2-dimethylamino.... 


Purine, 8-hydroxy..... 


PYTAZING. «cate ins 
Pyrazine, 2-methyl.... 
Pyrazine, methylamino. 
Pyridazineseeasouens 
Pyrimidine, 2-amino... 
Pyrimidine, 2-amino-4, 
6-dimethyl 
Pyrimidine, 2-amino- 
Senitro.\.. den sense 
Pyridine ssa:exescitetee 
Pyridine, 2-aldoxime... 


Pyridine, 2-amino..... 
Pyridine, 4-amino..... 
Pyridine, 2-benzyl..... 
Pyridine, 3-bromo..... 
Pyridine, 3-chloro..... 
Pyridine, 2,5-diamino. . 
Pyridine, 2,3-dimethyl 
(2,3-Lutidine)...... 
Pyridine, 2,4-dimethyl 
(2,4-Lutidine)...... 
Pyridine, 3,5-dimethyl 
(3,5-Lutidine)...... 
Pyridine, 2-ethyl...... 
Pyridine, 2-formyl..... 
Pyridine, 2-hydroxy 
(2-Pyridol)iig: «sie 0 


Ne wh No KK NEE Nene 
© © eee 

[e*) on Qo 

i oO i 

Qo 


_ 
—m © 
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le ed 


into toh oawinto 
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2 | 11.65 
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CeENEN Nero 
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2.69 X 1077 
1.02 X 107 
7.08 X 107 


DISSOCIATION CONSTANTS OF ORGANIC BASES IN AQUEOUS SOLUTION (Continued) 


Temp. 
No. Compound °C 
p64 | Pyridine, 4-hydroxy... a 
2' 
p65 | Pyridine, methoxy.... 25 
p66 | Pyridine, 
4-methylamino...... 20 
p67 | Pyridine, 
2,4,6-trimethyl...... 25 
p68 | Pyrrolidine........... 25 
p69 | Pyrrolidine, 
1,2-dimethyl........ 26 
p70 | Pyrrolidine, n-methyl. . 25 
ql | Quinazoline.......... 20 
q2 | Quinazoline, 5-hydroxy. ra 
GS} QQUINING fc Averierce ciel: > 25 
25 
a4 | Quinoline............ 20 
abi uinoline, 3-amino.... 20 
q6 uinoline, 3-bromo.... 25 
a7 Peeper 8-carboxy... 25 
qs uinoline, 3-hydroxy 
(3-Quinolinol)...... an 
q9 | Quinoline, 8-hydroxy 
(8-Quinolinol)...... ao 
ql10 | Quinoline, 8-hydroxy- 
S-sulfows Sam. Ss he's. <ie 25 
25 
qll | Quinoline, 6-methoxy 20 
ql2 | Quinoline, 2-methyl 
(Quinaldine)........ 20 
ql13 | Quinoline, 4-methyl 
(Lepidine).......... 20 
ql4 | Quinoline, 5-methyl. 20 


Step 


1 
2 


NeNe 


oe NE Ne 


Ka No. Compound 

6.31 XK 1074 ql5 | Quinoxaline 
7.59 XK 1072 (Quinazine)........ 
3.30 X 107 

sl | Serine (2-amino- 
2.24 & 107-10 3-hydroxypropanoic 

ACI) Ah Fc test 
3.72 X 1078 
5.37 X 10-2 s2 | Strychnine........... 
6.31 X 107! tl | Taurine 
4.79 X10 (2-Aminoethane 
sulfonic acid)....... 

3.72 X 1074 t2 | Tetradecaneamine 
2.40 X 10-4 (Myristilamine)..... 
3.89 X 1078 t3. | Thiazolet 34. 50.5. 
3.02 X 10° t4 | Thiazole, 2-amino..... 
7.41 X 1075 t5 | Threonine......... 
1.25 X 1075 
1.23 X 1075 t6 | o-Toluidine........ 
2.04 X 1073 t7 | m-Toluidine.......... 
1.51 XK 107? ’ t8 | p-Toluidine........ 

t9 | 1,3,5-Triazine, 
5.25 X 1075 2,4,6-triamino....... 
8.32 K 10° t10 | Tridecaneamine.... 

tll | Triethylamine..... 
1.21 * 10-6 t12 | Trimethylamine.... 
1.54 XK 10710 t13 | Tryptophan....... 
7.73 X 1075 14) || Tyrosine... «4... 
1.75 X 10° 
9.33 & 10-6 t15 | Tyrosineamide..... 
1.48 X 1078 WT Urea’: cs csuisted icres 
2.14 X 10-6 VLA VAlINOs cscs «cme 
6.31 X 10° 


DISSOCIATION CONSTANTS OF INORGANIC BASES 


IN AQUEOUS SOLUTIONS 
(Approximately 0.1-0.01 N) 


Compound T°C | Step Ko 

Ammonium hydroxide.............. 25 1.79 X 1075 
Arsenous oxide.................00-5 25 1.1 K 1074 
Beryllium hydroxide................ 25 2 5 X 10-0 
Calcium hydroxide................. 25 1 3.74 X 1073 
Calcium hydroxide................. 30 2 4.0 K 10°? 
Deuteroammonium hydroxide....... 25 1.1 X 1075 
Hydrasine 25... odee cee es rc teers 20 1.7 X 10% 
Hydroxylamine 2 sssictis cre eee ea 20 1.07 X 10-8 
Lead Hydroxide... esses ene oe 25 9.6 X 1074 
Silver Hydroxidéseaceses oe ec vcretorer 25 1.1 X 104 
Zing Hy droxidesce.= sno. eset 25 9.6 X 10-4 
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Noe 


pKa 


0.56 


3.63 
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DISSOCIATION CONSTANTS OF ORGANIC ACIDS 
IN AQUEOUS SOLUTIONS 


Compound T°C | Step K pK Compound T°C | Step K pK 
DIRjJCOtINIGRe A a 3.x oct sth & cielleeiets be 
Roeticce ma wet saosedas > sues 25 1.76% 10-3 | 4.75 Djnitrophenol (2,4),........... i3 It x<io- | 3°88 
Acetoaceticaieaisscomncs faces 18 2.62 X 10-4 3.58 initrophenol (3,6- . -6 
Acetoa 18 2.02 X 10° | 3-38 Dinitrophenol (3,6-).....-...-.. 15 7.1 X 10 5.15 
Adipamie. Speers ese h cole Se 3°36 9 10-8 163 Diphenylacetierr assis iver. cts ro 25 1.15 X 1074 3.94 
Adipic.....-. 0. cece e sees 25 1 3.71 x 1075 4.43) “Hthylbensoicae ac. deere cos ak 25 4.47 X 1075 4.35 
Adi vic... Heeenkies ag 2 nace c er ohay. Ethylphenylacetic.............. 25 4.27 X 10-5 | 4.37 
lene ae saat a A: ee eH Fluorobenzoic................-- 17 1.25 X 10-3 | 2.90 
er ee oe - . 2 y i 2 IE 
a-Aminoacetic (glycine). 25 167  10-| 9:78 Fumarie (ihaps-),... Pade eased is | 1 | 9:30 x0 10-4 | 3.03 
i : ee 03 
o-Aminobenzoic........ 25 L072 1057 6.97  Wumaric (trans-) 18 2 3.62 * 10-5 
m-Aminobenzoic. 25 1.67 X 10-5 4.78 Purancarboxylic Til) for 71 % 1074 Sa 
p-Aiinobenzoic...... 25 12°) 1058 4.92 Furoic ee eee a ey] 6.76 x 10-4 tae 
P Ainnabentoioas, 25 1.2 X 10% | 4.02 Furoic......2022eeeeeeeeeeeees 2 .76 X 3.17 
m-Aiminobenzosulfonic 25 1.85 X 10~¢ 3.73 . - 
p-Aininobenzosultonic. 25 Smee 48.24 Glee ee! eRe od 3 3 oe scanmeiela oo 
Hi seo geen emer case -| 25 3.38 X 10-5 | 4.47 reer Soca aces |b a pede ’ 5 & 
o-8-Anisylpropionic.......... ie 25 fine conor ees. 80 GCteee Soc ote 25) eee 
m-B-Anisylpropionic............. 25 Beode cn Og881) eet OD. Cle cerol een ee ne rie ee 
pion 5 Xx 10> BBL Glycerol Seen eee eae 25 7X 10718 14.15 
p-B-Anisylpropionic.............. 25 2.04°* 1075 4.69 Glyci 25 -10 i 
Pee ie we ere 24 1 794 x 10-8 4.10 TLY.CLTNG Ne cists Seine vi aieiete sel aisiciets) <i 2 1.67 X 10 9.78 
‘Ravirble See ad. Geto dre ee ks ion Bee Gee 1179, Grouse treo Oeneen oe pei tard 
a ECC any — ahs aS ge ohiie tule Ss tO 63.86 ake Sea Cae eo “i | 
DESASDATUICiircimtejoeve o ereiatetate atste eer 25 2 1.51 X 10-1 9582. Hentanoiciad. 2. seep « ocak nek 25 1.28 xX 10-5 4.89 
wit E Hexahydrobenzoic.............- 25 1.26 X 10-5 : 
pada de see e eet eee eter eee nee 25 9.8 X 10 ue 4.01 Hexanoic........... Rhe cid coder 25 1.31 x 10-8 4.88 
ecto oH DG apgen S10 een gee 25 6.46 X 10 4°19 “Hippuric ate rc naeden tact ok 25 1.57 X 10-4 3.80 
Bersgeulone ih clolpmvenetYeicis sicta tiene ae 5 ape ts eh Histidine 25 6.7 X 107-10 9.17 
10: 1c... Sie .6 6/0, 0.6 be aid be eee = vas x ES 6 Apgar Bog Naat Renae a | . : i ‘ 
© Bropne Pensa Veale tiie eile oe 25 1.45 X 1078 2.84 patente AS ee eer its 1 yaa Bed 
pu types Gols a dees ek te 20 cbt 10-s,| 2:81 SHydroxybensoic.;......../..| 18 |) 2 Sasa 13:40 
ree fs e, = AC catevete «(aie «inlets ae 
(see Buterit. fe ere eek 18 Lid KO 84. eC eanerekeneciome es 1° |) 3 ipo eeeenenones 
Garcdylic.. cane aoteatenont 25 Bet AGE ce p10. <P LEY rORy Bens Ce yee 19 | 1 /3.3X 10% | 4.48 
p-Cuprolod. Wecnasia sists ath 18 iad 0 Ga asf. beaten ert cetera 19 | 2 |e es 
pea-Caprblene rest a0 ao mete: 18 AL 10"8. | a 84 One DM cae errr oH Pres cae 
Chisropectiote: Gers cee eee 25 IAD) xe =A lied, BBO dea eee ate wekcmaiel 28 1.9 % 1058 | 4.72 
O-CMOrObeNnZzOIC sy ec. eese sige > 25 1.20 K 10-3 2.92 ee ores ASB Ya an Cae ol aT a 25 3.1 X 107% 4.51 
m>=Chlorobensviess.atycis/ onion aeie 25 1.51 X 10-4 gis2 Ps FPSY PUIBOLNC wri = 0 es 20 3.1 X 10710 9.51 
p-Chlorobenzoic Sraieteia cl sate ereminin Wye 25 1302-51054 3.98 Iodoacetic 2 = 
a-Chlorobutyric.............005. Rone RE a ne eed hus pees oy oe Pee ee ae et 758 10 ae ae 
BRA og ee | [803i | £83 peledotenaoe: ccc] ae || ae aoe, | gap 
ALOFODUEV ECan a:aialaletaye. oy cieielets ae 3. | 4.5 St RM: Neca” pie Aen ie ‘ c 
O=CHLOFOCINNAMIG. o.s aaiere ties esl er 25 5.89 X 1075 23 TtACONic. .. .sknvieisieiesian ens es cne 26 1 1.40 X 1076 3.85 
m Chilo roeinnainc oe le 25 3 13 X 10-8 ey Itaconic..... i woe SR MAIGE snl) TH 2 2 |3.56X 10-§ | 5.45 
DCuierasheneayecour ees es 3.01 10-+ | 3.05 LaCie. «22-22 veeeeeeee sees 100 8.4.x 10-4 | 3.08 
m-Chlorophenoxyncetic.......... 25 8.51 X 10-4 3.07 Lutidinic. .. 02) +++ 0vesssees ess 25 7.0 x 108 2.15 
p-Chlorophenoxyacetic........... 25 7.94 X 1074 3: 10 LYSiNe, «05 00st namphainisbinee celartahs 25 2.95 X 10" | 10.53 
o-Chlorophenylacetic............ 25 1.18 X 10-5 4.07 : 
m-Chlorophenylacetic............ 25 2b 19-61! 14.4¢ 1h Neleanatss spe =) 25 |) 1 eee 
p-Chlorophenylacetic............ 25 60 10°88 14g Bae By a es 
8-(o-Chlorophenyl) propionic..... 25 2.63 X 1074 4.58 Malic. eae bales hy Reina 25 1 3.9 X 10" 3.40 
Bone Chiorophenyl\ipropionioteee 25 257 Xx 10-8 4.59 Malice vigepesetaeic st rerciatonai ss pkey seas v5 2 7.8 X 10-8 5.11 
6-(n-Chlorophenyl) propionic... 35 2 46 X 10-5 4.61 SCG geese rio gaa san ceo ae %5 1 1.49 x 10-3 2.83 
a-Chloropropionic............0 25 1.47 xX 10-3 2.83 Moalomie «220s - sien >\agnanee 25 2 2.03 x 1078 5.69 
B-Chloropropionie....2.. 2. eee oie 35 1.04 & 10-4 398 DLI-Mandeli¢ssn.:55 omit aioe “5 14 X10=4 3.85 
cts-CINNAMICne..voemeet ee ae 25 13 x 10-4 3.8 Mesaconic...................+. 25 1 8.22 x 104 3.09 
trans-Cinnamic................. 25 3.65 X 10-5 4. 4 Mesaconie, » 21151: s'yaninpiingae t 25 2 1.78 X 1075 4.75 
Citrine nee eens he we ae 13 | 1 | 710x104 Tg Mesitylenic.......00.-.........] 95 4.8 X 10-5 4.32 
Citrioccsmee sane eo sane al 18 2 1.68 X 105 3-14  Methyl-o-aminobenzoic......... 25 4.6 X 10-8 5.34 
Cite eee ee 18 3 ey, noe Methyiopeesnabenz o> soa eee 25 8 x 10-8 5.10 
y Mel ie Yes - ethyl-p-aminobenzvic......... 25 F = ; 
o-Cresol 25 6.3 X 10-" | 10.20 o-Methyleinnamic.............| 23 316 x 10-8 4.50 
25 9.8X10-" | 10.01 m-Methylcinnamic............. 25 3.63 X 10-8 | 4.44 
of 6.7 X 10 a 10.17 p-Methylcinnamic.............. 25 2.76 XX 105s 4.56 
20 2.03 X 10° | 4.69 8-Methylelutaric............... 25 5.75 X 10-5 | 4,24 
5 3.65 X 10-9 | 2.45 n-Methylelycine... 1... 1.1... 18 1.2 X 10710 F 
25 3.80 x 10-8 2.42 Methylmalonic.................] 25 1.17 Sc 10-4 3.07 
: : 5 598” .Methylsuccinic. :scmsnnsaeeie | meee ; = ‘ 
oe ar s tans ee Methylauiceinic sun dy Sic lafeusgaaptatrapa acetal 3 2 33 x 10-8 Hert 
- . . - ENO Aner ee ce 25 f = ; 
25 3.6 X 10-2 44 o-Monochlorop 5 32256510 8.49 
Cyclohexanésl@t2d b : a .4 m-Monochlorophenol........... 25 1.4 ae 
Grelshesanect tararporyienss | 38 | 2 | B-sex 10%) | 8:48 p-Monochlorophendl 200. % | [eek io | 9:18 
Cyclopropane-1: 1-dicarboxylic. .. 25 1 1 “51 10-2 oath 
Gyclopropane-1: l-dicarboxylic,., 38 3 bere x e. 1.82 Naphthalenesulfonic............} 25 2.7 X.10-3 0.57 
Pieter 5 Ki: CEB aoe ean eles a 30 1 7.25 5° 10-8 ee a epnnce Pee oe POA te 25 2x 10% 3.70 
bi-Gysteino see nena ee 30 2 4.6 X 10-11 ; gh GR elbeob o ae orem nation off 25 6.8 X 1075 4.17 
DICE har en ate har s EA: Bus ln <6 X 100) 5/-10.34 a-Naphtholig scsi ae oS 4.6 X 10-0 | 9.34 
earache Oi a ere ga aece gb} Ry aed & 107t | 7.86 ¢-Naphthel tuyere eee 25 31 LO bees 
TAHOE: -4 X 10710 9.85 Nitrobenzene “98 
aa erat ae See &. 0 1.05 X 10-¢ | 3.98 
peuveroncsna fm DO}. 2. beet ak 25 5.5 X 10-8 5.28 weno ee eee bB Sige el ry. 
Dichicnooinee ee 25 3:32 10-1 | 1.48 p-Nitrobensoicvs-sssssocscsss 38 3.03 lo-« | 3.41 
Disthcoeec ee ea 7-8 x 10-4 2.11 o-Nitrophenol.................- 25 6.8 X 10-8 *| 7.17 
ihydroxybenzoie (2,2-) 111111] 25 1a 10-8 [304 enh ene ae 5.3 ee 
Dihydroxybenzoic (2'5-)... 25 108 Es : p-Nitrophenol\: cee emi 25 7 X_1078 15 
Dihgdrorsteusele (343 some a 1.08 x 10; 2.97 0-Nitrophenylacetic............. 25 1.00 x 10°* | 4.00 
Dihydroxybenzoic (3,5-).........| 25 911 s ie 4.48 m-Nitrophenylacetic.. 25 1.07 X 10-4 | 3.97 
shydroxymalic........... 0.1. °* . hel ot 4.04 p-Nitrophenylacetic..... 25 1.41 x 1074 3.85 
Dihydroxytartaric..~.... oF hese eee 1,92 0-8-Nitrophenylpropionic. 25 3.16 X 10-5 4.50 
Dimethylglycine....... Ree 25 13 -10 a 6- Nitrophenylpropionic. “[ 25 3.39 X 1075 | 4.47 
Dimethylmalies..- 1) Bete ag {eee leo. | a 2:80 = Nonanion, iia ties cit eee 25 1.09 X 10-8 | 4.96 
Dimethylmalion 20022, 25 | 2 | 8172x107 2.17 Ootanalessies coir aseueen tee 25 1.28 X 10-8 | 4.89 
re ee 95 7.08 X 10-4 3°15 nea paige Eo eee SSUES 25 1 5.90 X 1072 1.23 
KahiCs i... necctean women el ets 2 6.40 X 10-5 4.19 
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DISSOCIATION CONSTANTS OF ORGANIC ACIDS IN AQUEOUS SOLUTIONS 


Compound 


Acetic 

Acetoacetic 

Acrylic 

Adipamic 

Adipic 

Adipic 

d-Alanine 

Allantoin 

Alloxanic 
a-Aminoacetic (glycine) 
o-Aminobenzoic 
m-Aminobenzoic 
p-Aminobenzoic 
o-Aminobenzosulfonic 
m-Aminobenzosulfonic 
p-Aminobenzosulfonic 
Anisic 
o-B-Anisylpropionic 
m-B-Anisylpropionic 
p-B-Anisylpropionic 
Ascorbic 

Ascorbic 

DL-Aspartic 
DL-Aspartic 


Barbituric 
Benzoic 
Benzosulfonic 
Bromoacetic 
o-Bromobenzoic 
m-Bromobenzoic 
n-Butyric 
iso-Butyric 


Cacodylic 

n-Caproic 

iso-Caproic 

Chloroacetic 
o-Chlorobenzoic 
m-Chlorobenzoic 
p-Chlorobenzoic 
a-Chlorobutyric 
B-Chlorobutyric 
y-Chlorobutyric 
o-Chlorocinnamic 
m-Chlorocinnamic 
p-Chlorocinnamic 
o-Chiorophenoxyacetic 
m-Chlorophenoxyacetic 
o-Chlorophenylacetic 
m-Chlorophenylacetic 
p-Chlorophenylacetic 
B-(o-Chloropheny]) propionic 
B-(m-Chlorophenyl) propionic 
B-(p-Chloropheny]) propionic 
a-Chloropropinic 
B-Chloropropionic 
cis-Cinnamic 

trans-Cinnamic 

Citric 

Citric 

Citric 

o-Cresol 

m-Cresol 

p-Cresol 

Crotonic (trans-) 
Cyanoacetic 

y-Cyanobutyric 
o-Cyanophenoxyacetic 
m-Cyanophenoxyacetic 
p-Cyanophenoxyacetic 
Cyanopropionic 
Cyclohexane-1:1-dicarboxylic 
Cyclohexane-1:1-dicarboxylic 


i tes © 


25 
18 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 


Step 


Nene 


K 


1.76 x 10°S 
2.62 x 10~* 
5.6 x 1075 

2.35 «1075 
3.71 x 10-5 
3.87 x 10-5 
1.35 * 107° 
1.10 x 10°° 
2.207 

1.67 x 107° 
1.07 x 10°’ 
1.67 x 1075 
1.2«10°S 

3.3x10° 

1.85 x 10* 
5.81 x 10 
3.38 x 10°$ 
1.59 x 1075 
2.24* 1075 
2.04 x 107° 
7.94 x 1075 
1.62 x 10°? 
1.38 x 10* 
1.51 x 10°'° 


9.8 x10 
6.46 x 10°S 
2x10"! 
2.05 x 10° 
1.45 x 10° 
1,37 x 10 
1.54 x 10°S 
1.44 x 10° 


6.4 10°’ 

1.43 x 10°$ 
1.46 x 1075 
1,40 x 10° 
1.20 x 10° 
1.51 x 10% 
1,04 x 10~* 
1.39 x 10° 
8.9x 107° 

3.0x 10° 

5.89 x 10°° 
5.13 x 10°§ 
3.89 x 10°$ 
8.91 x 10 
7.94 x 10~* 
1,18 x 10-5 
7.25 x 10°$ 
6.46 x 10°* 
2.63 x 10°* 
2.57 x 10° 
2.46 x 1075 
1.47 x 10° 
1.04 x 10~* 
1.3 x 10°* 

3.65 x 10°$ 
7.10 x 10-* 
1.68 x 10°° 
6.4 10°° 

6.3107" 
9.8x 107"! 
6.7*10"" 
2.03 x 10°* 
3.65 x 10° 
3.80 x 10° 
1.05 x 10° 
9.33 x 10* 
1.18 x 107 
3.6* 10° 

3.55 x 10°* 
7.76 x 1077 


pK 


4.75 
3.58 
4.25 
4.63 
4.43 
4.41 
9.87 
8.96 
6.64 
9.78 
6.97 
4.78 
4.92 
2.48 
3.73 
3.24 
4.47 
4.80 
4.65 
4.69 
4.10 
11.79 
3.86 
9.82 


4.01 
4.19 
0.70 
2.69 
2.84 
3.86 
4.81 
4.84 


6.19 
4.83 
4.84 
2.85 
2.92 
3.82 
3.98 
2.86 
4.05 
4.52 
4.23 
4.29 
4.41 
3.05 
3.10 
4.07 
4.14 
4.19 
4.58 
4.59 
4.61 
2.83 
3.98 
3.89 
4.44 
3.14 
4.77 
6.39 
10.20 
10.01 
10.17 
4.69 
2.45 
2.42 
2.98 
3.03 
2.93 
2.44 
3.45 
6.11 


Compound 


Cyclopropane-1:1-dicarboyxlic 
Cyclopropane-1:1-dicarboxylic 
DL-Cysteine 

DL-Cysteine 

L-Cystine 

LCystine 


Deuteroacetic (in DO) 
Dichloroacetic 
Dichloroacetylacetic 
Dichlorophenol (2,3-) 
Dihydroxybenzoic (2,2-) 
Dihydroxybenzoic (2,5-) 
Dihydroxybenzoic (3,4-) 


_ Dihydroxybenzoic (3,5-) 


Dihydroxymalic 
Dihydroxytartaric 
Dimethylglycine 
Dimethylmalic 
Dimethylmalic 
Dimethylmalonic 


Dinicotinic 
Dinitrophenol (2,4-) 
Dinitrophenol (3,6-) 
Diphenylacetic 


Ethylbenzoic 
Ethylphenylacetic 


Fluorobenzoic 
Formic 

Fumaric (trans-) 
Fumaric (trans-) 
Furancarboxylic 
Furoic 


Gallic 
Glutaramic 
Glutaric 
Glutaric 
Glycerol 
Glycine 
Glycol 
Glycolic 


Heptanoic 
Hexahydrobenzoic 
Hexanoic 

Hippuric 

Histidine 
Hydroquinone 
o-Hydroxybenzoic 
o-Hydroxybenzoic 
m-Hydroxybenzoic 
m-Hydroxybenzoic 
p-Hydroxybenzoic 
p-Hydroxybenzoic 
B-Hydroxybutyric 
y-Hydroxybutyric 
B-Hydroxypropionic 
y-Hydroxyquinoline 


Iodoacetic 
o-lodobenzoic 
m-lodobenzoic 
Itaconic 
Itaconic 


Lactic 
Lutidinic 


Lysine 


Maleic 


25 
25 
30 
30 
25 
25 


T°C Step 


Ne NK ne 


ReKe NK Ne 


K 


1.51107 
3.72 x 10° 
7.25 x 10° 
4.610" 
1.4 10° 

1.4 107° 


5.5 10- 
3.32 x0? 
7.8 10° 
3.6x 10° 
1.14* 10°? 
1.08 x 10° 
3.3 x 1075 
9.1* 10° 
1.12 107? 
1.2107 
1.3 x 107° 
6.83 x 10°* 
8.72 x 10°” 
7.08 x 10~* 


1.6 10° 
1.1 x10 
7.1 x 10°° 
1.15 x 10~* 


4.47 x 107° 
4.27 x 107° 


1.25 x 10° 
1.77 x 10 
9.30 x 10* 
3.62 x 107° 
7.1* 10 

6.76 x 10~* 


3.9 10° 
3.98 x 10°* 
4.58 x 10°* 
3.89 x 107° 
7x 1078 
1.67 x 107'° 
6107'S 
1.48 x 10-* 


1.28 x 10°* 
1.26 x 10°S 
1.31 x 10S 
1.57 x 10um‘* 
6.7 «107° 
4.5x10-" 
1.07 x 10°° 
4x10°' 
8.7x 10° 
1.2*10°"° 
3.3x 10° 
4.8 107° 
2x10 
1.9x 10° 
3.1* 10 
3.1x10°° 


7.510 
1.4« 10° 
1.6 x 10 
1.40 x 10-* 
3.56 10°° 


8.4 10-* 
7.0 x 10° 
2.95 x 107" 


1.42 x 107 


pK 


1.82 
7.43 
8.14 
10.34 
7.85 
9.85 


5.25 
1.48 
2.11 
7.44 
2.94 
2.97 
4.48 
4.04 
1.92 
1.92 
9.89 
Sold, 
6.06 
3.15 


2.80 
3.96 
5.15 
3.94 


4.35 
4.37 


2.90 
3575 
3.03 
4.44 
3.15 
WW 


4.41 
4.60 
4.31 
5.41 
14.15 
9.78 
14.22 
3.83 


4.89 
4.90 
4.88 
3.80 
Hl 
10.35 
2.97 
13.40 
4.06 
9.92 
4.48 
9.32 
4.70 
4.72 
4.51 
9.51 


3.12 
2.85 
3.80 
3.85 
5.45 


3.08 


2.15 
10.53 


1.83 


DISSOCIATION CONSTANTS OF ORGANIC ACIDS IN AQUEOUS SOLUTIONS (continued) 


Compound T°C Step K pK Compound TACs Step: K pK 
Maleic 25 2 8.57 x 10°77 6.07 o-Phthalic 25 1 1.3107? 2.89 
Malic 25 1 3.9 10° 3.40 o-Phthalic 25 2 3.9 107° 5.51 
Malic 25 2 7.8 x 10°° 5.11 m-Phthalic 25 1 2.9 107* 3.54 
Malonic 25 1 1.49 x 107? 2.83 m-Phthalic 18 2 2.5* 1075 4.60 
Malonic 25 2 2.03 x 10°¢ 5.69 p-Phthalic 25 1 3.1* 10“ 3.51 
DL-Mandelic 25 1.4 10 3.85 p-Phthalic 16 2 1.5 x 10°$ 4.82 
Mesaconic 25 1 8.22 x 10* 3.09 Picric 25 4.2x 10" 0.38 
Mesaconic 25 2 1.78 x 10°° 4.75 Pimelic 25 3.09 x 107° 4.71 
Mesitylenic 25 4.8x 10° 4.32 Propionic 25 1.34 x 10°$ 4.87 
Methyl-o-aminobenzoic 25 4.6* 10° 5.34 iso-Propylbenzoic 25 3.98 x 1075 4.40 
Methyl-m-aminobenzoic 25 8x 10° 5.10 2-Pyridinecarboxylic 25 3x 107° 5.52 
Methyl-p-aminobenzoic 25 9.2 10° 5.04 3-Pyridinecarboxylic 25 1.4x 10° 4.85 
o-Methylcinnamic 25 3.16 x 10°$ 4.50 4-Pyridinecariboxylic 25 1,1 * 10-5 4.96 
m-Methylcinnamic 25 3.63 x 10°° 4.44 Pyrocatcchol 20 1.4% 10°" 9.85 
p-Methylcinnamic 25 2.76 x 10° 4.56 
B-Methylglutaric 25 5.75 x 10°* 4.24 Quinolinic 25 3x10? 2.52 
n-Methylglycine 18 1.2* 107° 9.92 
Methylmalonic 25 1.17 x 10* 3.07 Resorcinol 25 LSSRIG 9.81 
Methylsuccinic 25 1 7.41075 4.13 
Methylsuccinic 25 2 2.3 x 10* 5.64 Saccharin 18 2.1 10°? 11.68 
o-Monochlorophenol 25 3.2*x10° 8.49 Suberic 25 2.99 x 10-5 4.52 
m-Monochlorophenol 25 1.4* 10° 8.85 Succinic 25 1 6.89 x 10°° 4.16 
p-Monochlorophenol 25 6.6 x 107'° 9.18 Succinic 25 2 2.47 x 107° 5.61 

Sulfanilic 25 5.9 10~¢ 3.23 
Naphthalenesulfonic 25 2.7* 10" 0.57 
a-Naphthoic 25 2x10-* 3.70 a-Tataric 25 1 1.04 x 10° 2.98 
B-Naphthoic 25 6.8 x 10°S 4.17 a-Tartaric 25 2 4.55 x 10° 4.34 
a-Naphthol 25 4.6 x 107° 9.34 meso-Tartaric 25 1 6x10 3.22 
B-Naphthol 25 3.1.x 107° 9.51 meso-Tartaric 25 2.“ SSESsiaos 4.82 
Nitrobenzene 0 1.05 x 10 3.98 Theobromine 18 1,3 x 107° 7.89 
o-Nitrobenzoic 18 6.95 x 10°? 2.16 Terephthalic 25 3.1* 10 3.51 
m-Nitrobenzoic 25 3.4x 10 3.47 Thioacetic 25 4.7x 10 3.33 
p-Nitrobenzoic 25 3.93 x 10°* 3.41 Thiophenecarboxylic 25 3.3 x 10 3.48 
o-Nitrophenol 25 6.8 x 107° 7.17 o-Toluic 25 1,22 x 10 3.91 
m-Nitrophenol 25 5.3x 10° 8.28 m-Toluic 25 5.32 x 10°§ 4.27 
p-Nitrophenol 25 7x10" 7.15 p-Toluic 25 4.33 x 10° 4.36 
o-Nitrophenylacetic 25 1.00 x 10°* 4.00 Trichloroacetic 25 2x10" 0.70 
m-Nitrophenylacetic 25 1.07 x 10°* 3.97 Trichlorophenol 25 1x 10°¢ ~ 6,00 
p-Nitrophenylacetic 25 1.41 x 10~ 3.85 Trihydroxybenzoic (2,4,6-) 25 2.1% 107 1.68 
o-B-Nitrophenylpropionic 25 3.16 1075 4.50 Trimethylacetic 18 9.4x 10°° 5.03 
p-B-Nitrophenylopropionic 25 3.39 x 10°$ 4.47 Trinitrophenol (2,4,6-) 25 4.2*10" 0.38 

Tryptophan 25 4,2x 107° 9.38 
Nonanic 25 1.09 x 10°* 4.96 Tyrosine 17 3.98 x 10°° 8.40 
Octanoic 25 1,28 x 10°* 4.89 
Oxalic 25 1 5.90 x 107 1.23 Uric 12 1.3 x10 3.89 
Oxalic 25 2 6.40 x 10°$ 4.19 
Phenol 20 1.28 x 107'° 9.89 n-Valeric 18 1.51 x 10° 4.82 
Phenylacetic 18 5.2x 1075 4.28 iso-Valeric 25 1.7x10°S 4.77 
o-Phenylbenzoic 25 3.47 x 10 3.46 Veronal 25 3.7x10° 7.43 
y-Phenylbutyric 25 1.74 10°5 4.76 Vinylacetic 25 4.57 x 107° 4.34 
a-Phenylpropionic 25 2.27 x 1075 4.64 
B-Phenylpropionic 25 4.25 x 1078 4.37 Xanthine 40 1,24 107° 9.91 
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DISSOCIATION CONTANTS OF INORGANIC ACIDS IN AQUEOUS SOLUTIONS 


Compound T°C Step 
Arsenic 18 1 
Arsenic 18 2 
Arsenic 18 3 
Arsenious 25 
o-Boric 20 1 
o-Boric 20 2 
o-Boric 20 3 
Carbonic 25 1 
Carbonic 25 2 
Chromic 25 1 
Chromic 25 2 
Germanic 25 1 
Germanic 25 2 
Hyrocyanic 25 
Hydrofluoric 25 
Hydrogen sulfide 18 1 
Hydrogen sulfide 18 2 
Hydrogen peroide 25 
Hypobromous 25 
Hypochlorous 18 
Hypoiodous 25 
lodic 25 
Nitrous 12.5 


(Approximately 0.1—0.01 N) 


K 


5.62 x 10° 
1.70 x 10°” 
3.95 x 10° 
6x 107" 


7.3 x 107° 
1.8 x 10-% 
1.6 x 107“ 


4.30 x 10°’ 
5.61 x 10" 
1.8x 107" 

3.20 x 10° 


2.6 10° 
1.9x 10"? 


4.93 x 107° 
3.53 x 10° 
9.1x 10° 
1.110"? 
2.4* 10°? 
2.06 x 107° 
2.95 x 10° 
2.3107" 


1.69 x 10" 


4.610“ 


Compound 


Periodic 
o-Phosphoric 
o-Phosphoric 
o-Phosphoric 
Phosphorous 
Phosphorous 
Pyrophosphoric 
Pyrophosphoric 
Pyrophosphoric 
Pyrophosphoric 


Selenic 


Selenious 


Selenious 
m_-Silicic 
m_-Silicic 
o-Silicic 
o-Silicic 
o-Silicic 
o-Silicic 
Sulfuric 
Sulfurous 
Sulfurous 


Telluric 
Telluric 
Tellurous 
Tellurous 
Tetraboric 
Tetraboric 


rc 


3 


PWN NK WN 


Ne NPWNeE NK NK N 


Ne Ne NR — 


K 


2.3 x 107 
7.52 x 10° 
6.23 x 10°* 
2.2* 10°? 
1.0 x 107 
2.6* 107 
1.4x 10" 
3.2 «107 
1.7 x 10° 
6x10° 


1.2x 107? 
3.5 x 107 
5x10° 
2x107° 
1x10"? 
ZemlOn? 
210°? 
1x10"? 

i x 107%? 
1.20 x 1077 
1.54= 107 
1.02 x 10°’ 


2.09 x 107° 
6.46 x 107? 
3x 10° 
2x 10° 
~ 10 
10? 


DISSOCIATION CONSTANTS (K,) OF AQUEOUS AMMONIA FROM 0 TO 50°C 


Temperature (°C) 


pK, 


4.862 
4.830 
4.804 
4.782 
4.767 
4.751 
4.740 
4.733 
4.730 
4.726 
4.723 


K, 


374 x 1075 
479 x 10°§ 
570 x 10°$ 
652 x 10°$ 
710 x 10°S 
774 x 1075 
820 x 107° 
849 x 1075 
862 x 10°* 
879 x 10°* 
892 x 10°$ 


Values of K, accurate to +0.005; determined by e.m.f. method by: Bates, R. G. and Pinching, G. D., J. Am. Chem. Soc., 72, 1393, 1950. 
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pK 


1.64 
2.12 
7.21 
12.67 
2.00 
6.59 
0.85 
1.49 
5.77 
8.22 


1.92 
2.46 
731 
9.70 
12.00 
9.66 
11.70 
12.00 
12.00 
1.92 
1.81 
6.91 


7.68 
11.29 
2.48 
7.70 
~ 4.00 
~ 9.00 


IONIZATION CONSTANT FOR WATER (K.) 


— logis Kw Temperature °C. — logio Kw Temperature °C, 

0 13.8330 30 
14 7338 5 13.6801 35 
14.5346 10 13.5348 40 
14.3463 15 13.3960 45 
14,1669 20 13.2617 50 
14 24 13.1369 55 
13.9965 25 13.0171 60 


Acids 0° 5° 10° 15° 20° 25° 30° 35° 40° 45° 
Formic Ka, «+104 1.638 1.691 1.728 1.749 1.765 1.772 1.768 1.747 1.716 1.685 
Acetic oe +105 1.657 1.700 1.729 1.745 1.753 1.754 1.750 1.728 1.703 1.670 
Propionic Ka ° 105 1.274 1.305 1.326 1.336 1.338 1.336 1.326 1.310 1.280 1.257 
n-Butyric Ka - 105 1.563 1.574 1.576 1.569 1.542 1.515 1.484 1.439 1.395 1.347 
Chloracetic Ka * 10? U62ery Secaccen 1,488 “stein... <deneesis VE A! OY ees. Ti cescrc ss 1.230 Fee ee 
cet Ka ne est Rnlalcvehe, RGN ies SaPW cpa ete Gers fe eet wits hte Saeco 6 ces eile  _o)p'e) nisin 
lycollic WOO 4 Bem na cieine ce Sirs Sicily alerts aide, Me so sieeats ,’) eee ere are 
Satie Kin 105 5.91 5.82 5.70 5.55 5.40 5.18 4.92 4.67 4.41 4.09 
Malonic Kega * 108 2.140 2.165 2.152 2.124 2.076 2.014 1.948 1.863 1,768 1.670 
Phosphoric Ka - 103 BLOGS har cee hn sic e coasts oe cceteieemaan, | mere ees T.BIG’ Pa ..acee SOeeee ciple eee 
Phosphoric Kea * 108 4.85 5.24 5.57 5.89 6.12 6.34 6.46 6.53 6,58 6.59 
Boric Kiker 108 See 3.63 4.17 4.72 5.26 5.79 6.34 6.86 7.38: "Caan 
Carbonic Ki, ° 107 2.64 3.04 3.44 3.81 4.16 4.45 4.71 4.90 5.04 5.13 
Phenol-sulfonic Kz», - 101° 4.45 5.20 6.03 6.92 7.85 8.85 9.89 10.94 12.00 13.09 
Glycine Ke ace lO? ga, anes 3.82 3.99 4.17 4.32 4.46 4.57 4.66 4.73 4.77 
Citric Kia * 104 6.03 6.31 6.69 6.92 7.21 7.45 7.66 7.78 7.96 7.99 
2a ° 105 1.45 1.54 1.60 1.65 1.70 1.73 1.76 ats 1.78 1.76 
34° 107 4.05 4.11 4.14 4.13 4.09 4.02 3.99 3.78 3.69 3.45 


Reproducibility between various workers is about + (0.01 — 0.02).105. 
All values are on the m-scale. 


COMPOSITION OF SOME INORGANIC ACIDS AND BASES 


The following acids and bases are frequently supplied as concentrated aqueous solutions. This table 
presents certain data concerning these solutions. 


eae Molarity Soa Weight percent 
Acetic acid 60.05 ino 1.05 99-100 CH;:COOH 
Ammonium hydroxide 35.05 14.8 0.90 28-30 NHs 
Hydriodic acid 127.91 Heo 1.5 47-47.5 HI 
Hydrobromic acid 80.93 9.0 1.5 47-49 HBr 
Hydrochloric acid 36.46 12.0 Laks 36.5-38 HCl 
Hydrofluoric acid 20.01 28.9 aig 48-51 HF 
Phosphoric acid 98 .00 14.7 1 85 H;PO, 
Sulfuric acid 98.08 18.0 1.84 95-98 H:SO, 


IONIZATION CONSTANTS FOR DEUTERIUM 
OXIDE FROM 10 TO 50°C. 


From NBS Technical Note 400 


The subscript m indicates values on the molal scale, whereas the 
subscript c indicates values on the molar scale. 


t, °C pKm pK. 
10 15.526 15.439 
20 15.136 15.049 
25 14.955 14.869 
30 14.784 14.699 
40 14.468 14.385 
50 14.182 14.103 


D-168 


EQUIVALENT CONDUCTANCES OF 
ELECTROLYTES IN AQUEOUS 
SOLUTIONS AT 25°C 


SOME 


Concentration in gram equivalents per 1000 cm? 


Compound Infinite 


dilution | 9.0005 

AgNOs 133.36 | 131.36 
BaCle 139.98 | 135.96 
CaCle 135.84 | 131.93 
Ca(OH): 257.9 
CuSO. 133.6 | 121.6 
HCl 426.16 | 422.74 
KBr 151.9 
KCl 149.86 | 147.81 
KClOx 140.04 | 138.76 
KsFe(CN)s | 174.5 | 166.4 
KaFe(CN)s | 184.5 

HCOs 118.0 | 116.10 
KI 150.38 
KI0s 127.92 | 125.80 
KNOs 144.96 | 142.77 
KReQy 128.20 | 126.03 


Name 


NOs 
ARCs 
Ale(SO«)s 
CdSOx 
CrCls 
Cr(NOs)3 
Cr2(SOa)s 
CsBr 
CsCl 
CsI 
CsNOs 
CsOAc 
CuSO, 
HBr 
HCl 
HCIO, 
HI 
HNO: 
KBr 
KCl 
KCNS 
KF 
KI 
KNO; 
KOAc 


Compound Infinite 
0.001 | 0.005 | 0.01 | 002 | 0.05 | 0.1 dilution | 9-0005 | 0.001 | 0.005 | 0.01 | 0.02 | 0.05 | 0.1 
130.51 | 127.20 | 124.76 | 121.41 | 115.24 | 109.14 LaCls 145.8 139.6 137.0 127.5 121.8 115.3 106.2 99.1 
134.34 | 128.02 | 123.94 | 119.09 | 111.48 | 105.19 LiCl 115.03 | 113.15 | 112.40 | 109.40 | 107.40 | 104.65 | 100.11 95.86 
130.36 | 124.25 | 120.36 | 115.65 | 108.47 | 102.4 LiClO, 105.98 | 104.18 | 103.44 | 100.57 98.61 96.18 92.20 | 88.56 
232.9 225.9 213.9 MgCle 129.40 | 125.61 | 124.11 | 118.31 | 114.55 | 110.04 | 103.08 97.10 
115.26 94.07 83.12 72.20 | 59.05 50.58 NHCl 149.7 146.8 143.5 141.28 | 138.33 | 133.29 | 128.75 
421.36 | 415.80 | 412.00 | 407.24 | 399.09 | 391.32 NaCl 126.45 | 124.50 | 123.74 | 120.65 | 118.51 | 115.51 | 111.06 | 106.74 
146.09 | 143.43 | 140.48 | 135.68 | 131.89 NaClO 117.48 | 115.64 | 114.87 | 111.75 | 109.59 | 106.96 | 102.40 98.43 
146.95 | 143.35 | 141.27 | 138.34 | 133.37 | 128.96 Nal 126.94 | 125.36 | 124.25 | 121.25 | 119.24 | 116.70 | 112.79 | 108.78 
137.87 | 134.16 | 131.46 | 127.92 | 121.62 | 115.20 NaOOCCH; | 91.0 89.2 88.5 85.72 83.76 81.24 76.92 72.80 
163.1 150.7 NaOOCO2Hs| 85.9 83.5 80.9 79.1 76.6 
167.24 | 146.09 | 134.83 | 122.82 | 107.70 97.87 NaOOCC3H7| 82.70 81.04 80.31 77.58 75.76 73.39 69.32 65.27 
115.34 | 112.24 | 110.08 | 107.22 NaOH 247.8 245.6 244.7 240.8 238.0 
144.37 | 142.18 | 139.45 | 134.97 | 131.11 NaeSOx 129.9 125.74 | 124.15 | 117.15 | 112.44 | 106.78 97.75 89.98 
124.94 | 121.24 | 118.51 | 114.14 | 106.72 98.12 SrCle 135.80 | 131.90 | 130.33 | 124.24 | 120.24 | 115.54 | 108.25 | 102.19 
141.84 | 138.48 | 132.82 | 132.41 | 126.31 | 120.40 ZnSO, 132.8 121.4 114.53 95.49 84.91 74,24 61.20 | 52.64 
125.12 | 121.31 | 118.49 | 114.49 | 106.40 97.40 
THE EQUIVALENT CONDUCTANCE OF THE 
SEPARATE IONS 
(From Smithsonian Physical Tables) 
I 
25° 50° 75° 100° 128° 156° Ion 0° 18° 25° | 50° 75° 100° 128° 156° 
74.5 115 159 206 263 317 
50.9 82 116 155 203 249 FBO c icc aamieck 41, 68. 79. 125 177 234 303 370 
74.5 115 159 207 264 319 
63.5 101 143 188 245 299 YO" OP aoeconae 39. 63. 73. 115 163 213 27¢ 336 
65. 104 149 200 262 322 
60. 98 142 191 252 312 4CeHsO;....... 36. 60. 70. 113 161 214 
72. 119 173 235 312 388 re eric 58. 95. 111, 173 244 321 
75.5 116 160 207 264 318 Bere Races 240. 314. 350. 465 565 644 722 777 
70.6 104 140 178 222 263mm OL etree ee 105. 172. 192. 284 360 439 525 592 
40.8 67 96 130 171 211 
ACTIVITY COEFFICIENTS OF ACIDS, BASES AND SALTS 
The following coefficients are valid only at 25°C. The concentrations are expressed as molalities. 
0.8 | md Oe 1.0 Name 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 
KOR 0.798 |0.760 |0.742 |0.734 |0.7382 |0.733 |0.736 |0.742 |0.749 |0.756 
0.446 |0.429 LiBr 0.796 |0.766 |0.756 |0.752 |0.753 |0.758 |0.767 |0.777 |0.789 |0.803 
0.479 |0.539 LiCl 0.790 |0.757 |0.744 |0.740 |0.739 |0.743 |0.748 |0.755 |0.764 |0.774 
0.0159|0.0175 LiClO« 0.812 |0.794 |0.792 |0.798 |0.808 |0.820 |0.834 |0.852 |0.869 |0.887 
0. vee ae Lil 0.815 |0.802 |0.804 |0.813 |0.824 |0.838 |0.852 |0.870 |0.888 |0.910 
0.436 |0.481 
LiNOs 0.788 |0.752 |0.736 |0.728 |0.726 |0.727 |0.729 |0.733 |0.737 |0.743 
0.371 |0.401 LiOAc 0.784 |0.742 |0.721 |0.709 |0.700 |0.691 |0.689 |0.688 |0.688 |0.689 
0.0194/0.0208 MgSO, (0.150) |0.108 |0.088 |0.076 |0.068 |0.062 |0.057 |0.054 |0.051 |0.049 
0.547 |0.5388 MnSOq (0.150) |0.106 |0.085 |0.073 |0.064 |0.058 |0.053 |0.049 |0.046 |0.044 
0.553 0.544 NaBr 0.782 |0.741 |0.719 |0.704 |0.697 |0.692 |0.689 |0.687 |0.687 |0.687 
0.543 |0.533 
NaCl 0.778 |0.735 |0.710 |0.693 |0.681 |0.673 |0.667 |0.662 |0.659 |0.657 
0.439 |0.422 NaClOs 0.775 |0.729 |0.701 |0.683 |0.668 |0.656 |0.648 |0.641 |0.635 |0.629 
0.792 |0.802 NaCNS 0.787 |0.750 |0.731 |0.720 |0.715 |0.712 |0.710 |0.710 |0.711 |0.712 
0.045 |0.048 NaF 0.765 |0.710 |0.676 |0.651 |0.632 |0.616 |0.603 |0.592 |0.582 |0.573 
0.850 |0.871 NaHePOs 0.744 |0.675 |0.629 |0.593 |0.563 |0.539 |0.517 |0.499 |0.483 |0.468 
0.795 |0.809 
Nal 0.787 |0.751 |0.735 |0.727 |0.723 |0.723 |0.724 |0.727 |0.731 |0.736 
0.808 |0.823 NaNOs 0.762 |0.703 |0.666 |0.638 |0.617 |0.599 |0.583 |0.570 |0.558 |0.548 
0.935 |0.963 NaOAc 0.791 |0.757 |0.744 |0.737 |0.735 |0.736 |0.740 |0.745 |0.752 |0.757 
0.721 |0.724 NaOH 0.766 |0.727 |0.708 |0.697 |0.690 |0.685 |0.681 |0.679 |0.678 |0.678 
0.622 |0.617 NiSOs (0.150) |0.105 |0.084 |0.071 |0.063 |0.056 |0.052 |0.047 |0.044 |0.042 
0.610 |0.604 
RbBr 0.763 |0.706 |0.673 |0.650 |0.632 |0.617 |0.605 |0.595 |0.586 |0.578 
0.606 |0.599 RbCl 0.764 |0.709 |0.675 |0.652 |0.634 |0.620 |0.608 |0.599 |0.590 |0.583 
0.646 |0.645 RbI 0.762 |0.705 |0.671 |0.647 |0.629 |0.614 |0.602 |0.591 |0.583 |0.575 
0.649 |0.645 RbNOs 0.734 |0.658 |0.606 |0.565 |0.534 |0.508 |0.485 |0.465 |0.446 |0.430 
0.459 |0.4438 RbOAc 0.796 |0.767 |0.756 |0.753 |0.755 |0.759 |0.766 |0.773 |0.782 |0.792 
0.774 |0.783 TINOs @.702- 10.606 10.545 10.500 Waa ce Meee ete Twa PP sce 
ZnSO, (0.150) |0.104 |0.083 |0.071 |0.063 |0.057 |0.052 |0.048 |0.046 |0.043 


Concentration in gram equivalents per 1000 cm® 


EQUIVALENT CONDUCTANCES OF AQUEOUS SOLUTIONS OF HYDROHALOGEN ACIDS 


From NSRDS-NBS 33 
Walter J. Hamer and Harold J. DeWane 


One may wish to refer to the above document which defines terms relating to conductance of electrolytic solutions 
and also discusses some general considerations of the migration of ions under applied potential gradients. In NSRDS- 
NBS 33 conductance equations are given and some treatment of the Debye—Hiickel-Onsager—Fuoss theories is 


presented. 


Equivalent conductances (Q~ ' cm? equiv * of aqueous solutions of HF at 0, 16, 18, 20, and 25°C 


c 0°C 16°C 18°C 20°C 25°C 
mol 17! 
0.004 106.7 _ — —_ 140.5 
0.005 97.7 — —_— — 128.1 
0.006 90.9 112.9 114.6 116.3 118.8 
0.007 85.5 105.7 107.3 108.9 111.4 
0.008 81.1 99.9 101.3 102.9 105.4 
0.009 Take! 95.0 96.4 97.8 100.4 
0.01 74.2 90.8 92.1 93.5 96.1 
0.02 $6.2 67.7 68.8 69.8 72.2 
0.05 39.3 46.8 47.6 48.3 50.1 
0.07 34.7 41.3 41.9 42.6 44.3 
0.10 30.7 36.4 37.0 3751 39.1 
0.20 24.8 29.6 30.1 30.7 S17, 
0.50 20.4 — — —_ 26.3 
0.70 19.5 — os — 25.1 
1.0 18.8 -_- — — 24.3 
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EQUIVALENT CONDUCTANCES OF AQUEOUS SOLUTIONS OF HYDROHALOGEN ACIDS (Continued) 


Equivalent conductances (Q~' cm? equiv ') of aqueous solutions of HCl from —20 to 65°C 


Coe 20. Cr 10 C= 0° Cas Ce MAC: = Vek AUKE, GRC. 2KE, seem ace. CEE SUC! SSM BE 
mol 17! 
0.0001 — — — 296.4 — 360.8 — 4245 — 4870 — 547.9 577.7 606.6 662.9 
0.0005 — — — 295.2 — 359.2 — 4226 — 4847 — 545.2. 575.1 603.5 660.0 
0.001 — — — 294.30 — 3580 — 421.2 — 483.1 — 543.2 573.1 601.3 657.8 
0.005 — — — 2910 — 353.5 — 4157 — 476.7 — 535.5 5644 592.6 647.3 
0.01 oo — — 288.6 — 350.3 — 419 — 472.2 — 530.3 558.7 586.5 641.2 
0.05 — —_ — 280.3 — 3399 — 398.9 — 456.7 — 5124 — 565.6 616.9 
0.1 — — —_ 275.0 — 333.3 — 391.1 — 4468 — 501.1 — 552.8 602.8 
0.5 — — 228.7 254.8 283.0 308.1 336.4 360.7 3868 411.9 4369 461.1 4824 5080 5523 
1.0 — — 211.7 235.2 261.6 283.9 3122 332.2 359.0 379.4 402.9 4248 445.3 468.1 509.3 
1:5 — —_— 196.2 216.9 241.5 261.5 287.5 3058 331.1 349.4 371.6 391.5 410.8 431.7 469.9 
2.0 — — 182.0 199.9 222.7 240.7 262.9 281.4 303.3 321.6 342.4 360.6 378.2 398.0 433.6 
2.5 — 131.7 168.5 1843 205.1 2214 239.8 2589 277.0 295.8 315.2 332.0 347.6 366.7 399.9 
3.0 — 120.8 154.6 169.5 188.5 203.4 219.3 237.6 253.3 271.5 289.3 3048 319.0 336.9 368.0 
BD S5-Oee 1 S 39.6 15 5:Onee 1/22) 186:5 ee 201 Ome S.5e 252.9) 248.6 9263.9) 2719'4 e292, 108.6 337-2 
4.0 79:3 1027. 129.2 143.4158: 1) ety 1S 185.6 20008 2142) 228.4 9242) 256.6 © 268.2, 28363101 
4.5 73.7 94.9 119.5 132.0 1454 1574 1706 183.1 196.6 209.5 2225 235.2 246.7 260.2 284.7 
5.0 68.5 87.8 110.3 121.3 133.5 1444 1566 167.4 180.2 191.9 2041 215.4 2265 2384 261.0 
aS 63.6 SIRT 10157 ee 4 2251 9223 1436529 65:0 el 5.6 el oy 197: 1 207.221 Sse 239) 1 
6.0 58.9 14 Se 93 L022 11253 1212 ee 13 S97 Ole 160:6iee 1713) 180.2) 190/35 19957 2189 
6.5 54.4 69.1 86.2 93.8 103.0 111.0 1204 127.7 138.2 1468 1569 1648 1743 182.7 200.4 
7.0 50.2 63.7 793 860 944 101.7 1102 116.9 1264 134.3 143.3 150.8 159.7 167.2 183.5 
US) 46.3 55. Ofe 5 Olt 8:9 80.9 5:3) LO: 9) 7.0) mend 47n 122.936 138) 1 46:20 53116811 
8.0 42.7 540 67.1 724 794 856 924 982 1061 1126 1206 1267 1340 1404 1541 
8.5 39.4 AD: Sime Ol 1) mae OO Sn 2 OME 52/041) ee 0/3 /-Same LO S.2 eee 11:7 16.4 23.0 28:8 141-5 
9.0 36.4 45:9 eee 50.50 O12 Ol, 12-5 1-8 ee S3-L 89 4 94.8.0 1017 1074 112.98 1183) 9 13041 
9.5 33.6 AD SS 2:3 04 ame 01.8 60:6 man 1) nn 0.0 82-3 eS 7-3) ee 50M 9807 103.9) ml O88) 119.7 
10.0 Shi ly SON 48 2520 7. Ol ae O60 05:0'eeme 0.7, 75-9 S0!52 80:3 O11 95:7 — 
10.5 28.9 36:1) (44:5) 48:0 52:7. 569 60:75" 653° 70) 74.3 9 7916 . 84.1 99884 — — 
11.0 26.8 SS ARP AL 44-4 © 48.855 2'6 0 56.8" 60.2) | 649 968.7 9973.6 77.7 S817 — = 
11.5 24.9 310 38.0 4 el 45:3 48-5) 1.9 5.300.163.6680) 7127) 75.0. — — 
12.0 23.1 28.7 353 380 420 — 480 — 556 — 62.8 — 70.0 — _ 
12:5 21.4 26.7 32.77 — 39.0 — 44 — 51.4 | — 57.9 — 648 — _ 
13.0 20.0 2449 — — — — — — — — = 
Equivalent conductances (Q~' cm? equiv” ') of aqueous solutions of HBr at 25°C 
c A c A c A (3 A c A Cc A 
mol 17! mol17! mol 17! mol17! moll"! moll”! 
0.0002 425.5 0.003 419.7 0.04 402.7 0.30 374.0 0.80 345.3 40 199.4 
0.0003 425.0 0.004 418.5 0.05 400.4 0.35 370.8 0.85 342.6 4.5 182.4 
0.0004 424.6 0.005 417.6 0.06 398.4 0.40 367.7 0.90 339.9 5.0 66.5 
0.0005 424.3 0.006 416.7 0.07 396.5 0.45 364.7 O95 es 372 3 151.8 
0.0006 424.0 0.007 415.8 0.08 394.9 0.50 361.9 1.0 334.5 (SO a Ut. 
0.0007 423.7 0.008 415.1 0.09 393.4 0.55 359.0 1.5 307.6 Gist 12527, 
0.0008 423.4 0.009 414.4 0.10 391.9 0.60 356.2 2.0 281.7 TAY Abe 
0.0009- 423.2 0.01 413.7 0.15 386.0 (es) BBS) 2.5 257.8 Ths als 
0.001 422.9 0.02 408.9 0.20 381.4 0.70 350.8 3.0 236.8 8.0 94.4 
0.002 421.1 0.03 405.4 (sy Sith! 0.75 348.0 3.5 ZT 8.5 85.8 
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EQUIVALENT CONDUCTANCES OF AQUEOUS SOLUTIONS OF HYDROHALOGEN ACIDS (Continued) 


Equivalent conductances (Q™' cm? equiv ') of aqueous solutions of HBr from — 20 to 50°C 
rE 


c — 20°C — 10°C o°c 10°C 2026 30°C 40°C 50°C 
mol 17! 
0.50 a= — 240.9 295.9 347.0 398.9 453.6 496.8 
0.75 — — 234.7 284.9 339.0 387.2 433.8 480.6 
1.00 — — 229.6 276.0 329.0 380.4 418.6 465.2 
1°25 — _ ABA 265.8 314.9 362.8 401.8 442.9 
1.50 -- — 209.5 254.9 298.9 340.6 381.8 421.4 
1.75 — a 198.3 243.1 284.6 327.3 366.2 404.8 
2.00 — 150.8 188.6 231.3 271.8 314.1 350.5 387.4 
22) — 143.4 180.1 219.6 258.3 296.9 332.3 367.0 
2.50 = 136.8 ile y/ 208.3 244.8 281.7 316.0 349.1 
Dita — 131.1 164.1 198.3 232.9 267.6 301.2 333.2 
3.00 — 125¢7 157.2 189.5 2222 255.0 287.8 318.6 
3.25 —_ 120.6 150.8 181.7 212.4 244.3 275.4 304.9 
3.50 os 116.1 144.1 174.6 203.2 234.4 263.7 291.9 
3.75 87.1 112.0 137.6 167.4 194.7 224.2 2522: 279.4 
4.00 84.0 107.5 132.3 160.2 186.8 214.2 239.7 266.9 
4.25 80.9 103.1 127.7 153.2 179.0 204.5 228.8 254.6 
4.50 78.0 99.0 123.0 146.4 712 195.1 218.8 242.6 
4.75 feu! 95.1 117.7 139.9 163.1 186.1 209.3 231.3 
5.00 12:3 91.4 112.6 134.0 155.7 178.2 199.6 2213 
25 69.6 87.8 107.8 128.3 148.7 170.5 190.0 211.4 
5.50 67.0 84.2 103.1 12257 142.1 162.8 181.4 201.8 
5.75 64.4 80.6 98.6 117.3 135.7 15533 173.2 192.4 
6.00 61.8 idee 94.3 112.0 129.6 148.0 165.4 183.4 
6.25 59.3 73.8 90.1 106.9 123.7 140.9 157.8 174.7 
6.50 56.8 70.7 86.0 102.0 118.0 134.1 150.5 166.3 
6.75 54.4 67.7 82.1 97.2 12S 127.6 143.3 158.4 
7.00 $1.9 64.6 78.4 92.6 107.1 121.4 136.3 150.8 


Equivalent conductances (Q~' cm? equiv” ') of aqueous solutions of HI at 25°C 


0.00050 423.0 0.0035 417.9 0.025 406.6 0.10 394.0 0.90 349.2 
0.00055 422.9 0.0040 = 417.3 0.030 405.2 OTS gss9-5 0.95 346.6 
0.00060 422.7 0.0045 416.8 0.035 403.9 0.20 385.9 1.0 343.9 
0.00065 422.6 0.0050 416.4 0.040 402.8 0:25:9553829 1.5 316.4 
0.00070 422.4 0.0055 415.9 0.045 401.7 0.30 380.1 2.0 288.9 
0.00075 422.3 0.0060 415.5 0.050 400.8 0.40 374.9 2.5 262.5 
0.00080 422.2 0.0065 = 415.1 0,055, 399.9 O.450o723 3.0 237.9 
0.00085 422.0 0.0070 414.8 0.060 399.1 0.50 369.8 3.5 215.4 
0.00090 421.9 0.0075 414.4 0.065 398.3 0:55) S67-3 4.0 195.1 
0.00095 421.8 0.0080 414.1 0.070 397.6 0.60 364.8 4.5 176.8 
0.0010 421.7 0.0090 413.4 0.075. 396.9 0.65 362.2 5.0 160.4 
0.0015 420.7 0.0095 413.1 0.080 396.3 O70 359-7, 5.5 145.5 
0.0020 419.8 0.010 412.8 0.085 395.6 Ua eye 2 )f/al 6.0 131.7 
0.0025 419.1 0.015 410.3 0.090 395.1 0.80 354.5 6.5 118.6 
0.0030 418.5 0.020 408.3 0.095 394.5 OSS she 7.0 105.7 
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EQUIVALENT CONDUCTANCES OF AQUEOUS SOLUTIONS OF HYDROHALOGEN ACIDS (Continued) 


Equivalent conductances (Q~ ' cm? equiv‘) of aqueous solutions of HI from —20to 50°C 


c — 20°C —10°C OXE 10°C 20°C 30°C 40°C 50°C 
mol 17! 
0.4 —- - 253.9 300.7 354.5 411.9 453.6 $01.8 
0.6 — =- 249.1 293.6 344.6 401.1 441.5 488.4 
0.8 _ — 242.4 285.5 333.9 389.1 429.3 474.8 
1.0 — os 234.8 276.9 82241 376.3 416.5 460.8 
1.2 a -— 226.6 267.9 311.4 363.1 403.4 446.3 
1.4 — — 218.2 258.8 300.2 349.8 390.0 431.4 
1.6 — = 209.9 249.7 289.1 336.6 376.5 416.3 
1.8 — — 201.8 240.7 278.4 323.7 363.0 401.2 
2.0 — a 194.0 231.9 268.1 311.1 349.6 386.1 
22 a 147.7 186.6 223.4 258.2 299.0 336.3 371.2 
2.4 — 143.5 179.5 215.1 248.8 287.3 323.3 356.5 
2.6 — 138.8 172.8 207.2 239.7 276.1 310.5 342.2 
2.8 a 133.9 166.5 199.5 231.0 265.4 298.1 328.2 
3.0 99.9 129.0 160.5 192.0 222.7 255.1 286.1 314.7 
3.2 97.4 124.1 154.7 184.8 214.6 245.2 274.5 301.7 
3.4 94.2 119.5 149.1 177.8 206.7 23537 263.4 289.2 
3.6 90.6 115.0 143.7 171.0 198.9 226.4 252.6 OLS 
3.8 86.9 110.9 138.3 164.3 191.2 217.4 242.3 266.0 
4.0 83.6 106.9 132.8 157.6 183.5 208.4 232:5 255.3 
4.2 80.9 103.0 127.3 151.0 175.6 199.6 22 5u 245.3 
44 79.3 99.2 121.6 144.3 167.5 190.7 214.1 235.9 
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SPECIFIC HEAT OF WATER 


Heat Capacity of Alr-free Water 0°-100°C at 1 Atmosphere Pressure 
The heat capacity of air-free water is given in international steam table 
ealories per gram and in absolute joules per gram. (1 absolute joule— 
0.238846 I.T. Cal.). i 3 
The enthalpy or heat content is given for air-free water in I.T. Cal. per 


gram and in absolute joules per gram. 
From Osborne, Stimson and Ginnings; B. of S. Jour. Res, 23. 238, 1939. 


Enthalpy Thermal Capacity Enthalpy 


Thermal Capacity 


Temp. °C. Temp. °C 
Cal./g/°C Joules/g/°C Cal./g Joules/g Cal/g/°C Joules/g/°C Cal/g Joules/g 
0 1.00738 4.2177 0.0245 0.1026 50 99854 4.1807 50.0079 | 209.3729 
i 1.00652 4.2141 1.0314 4.3184 51 99862 4.1810 51.0065 | 213.5538 
2 1.00571 4.2107 2.0376 8.5308 52 99871 4.1814 52.0051 | 217.7350 
3 1.00499 4.2077 3/0429 | 12.7400 53 -99878 4.1817 53 0039 | 221.9166 
4 1.00430 4.2048 4.0475 | 16.9462 54 “99885 4.1820 54.0027 | 226.0984 
5 1.00368 4.2022 5.0515 | 21.1498 55 . 99895 4.1824 55.001 2806 
6 1.00313 4.1999 6.0549 | 25.3508 56 '99905 4.1828 pea rept 
7 1.00260 4.1977 7.0578 | 29.5496 57 '99914 4.1832 56 2 
‘9997 | 238.6462 
8 1.00213 4.1957 8.0602 | 33.7463 58 -99924 4.1836 57.9989 | 242.8296 
9 1.00170 4.1939 9.0621 | 37.9410 59 -99933 4.1840 58.9982 | 247.0134 
10 1.00129 4.1922 10.0636 | 42.1341 60 .99943 4.1844 
11 1.00093 4.1907 11.0647 | 46.3255 61 99955 4 ag OO OAMRE aert 
‘ 60.9970 | 255.3822 
12 1.00060 4.1893 12.0654 | 50.5155 62 "99964 4.1853 61.9966 | 259.5673 
13 1.00029 4.1880 13.0659 | 54.7041 63 -99976 4.1858 62.9963 | 263.7529 
14 1.00002 4.1869 14.0660 | 58.8916 64 -99988 4.1863 63.9962 | 267.9390 
15 .99976 4.1858 15.0659 | 63 0779 65 1.0000 
16 99955 4.1849 16.0655 | 67.2632 66 Fool ie on oe pa ais? 
17 99933 4.1840 17.0650 | 71.4476 67 1.00026 4.1879 66.9964 | 280.5003 
18 "99914 4.1832 18.0642 | 75.6312 68 1.00041 4.1885 67.9967 | 284.6885 
19 .99897 4.1825 19.0633 | 79.8141 69 1.00053 4.1890 68.9972 | 288.8772 
20 .99883 4.1819 20.0622 | 83.9963 70 1.00 
21 “99869 4.1813 21.0609 | 88.1778 71 1 bocce i‘ 1008 : ee 397 Deed 
22 -99857 4.1808 22.0596 | 92.3589 72 1.00096 4.1908 71.9994 | 301.4469 
23 99847 4.1804 23.0581 96.5395 73 1.00112 4.1915 73.0004 | 305.6381 
24 -99838 4.1800 24.0565 | 100.7196 74 1.00127 4.1921 74.0016 | 309.8299 
25 .99828 4.1796 25.0548 | 104.8994 75 1.0014 
26 -99821 4.1793 26.0530 | 109.0788 76 1 aes a oe es oe re 
27 .99814 4.1790 27.0512 | 113.2580 77 1.00177 4.1942 77.0062 | 322.4094 
28 -99809 4.1788 28.0493 | 117.4369 78 1.00194 4.1949 78.0080 | 326.6039 
29 ,99804 4.1786 29.0474 | 121.6157 79 1.00213 4.1957 79.0101 | 330.7992 
30 .99802 4 1785 30.0455 | 125 7943 80 
31 .99799 4.1784 31.0435 | 129.9727 81 i oaate i : Tee ah ee pty ; oa 
32 .99797 4.1783 32.0414 | 134.1510 82 1.00268 4.1980 82.0172 | 343. 3807 
33 -99797 4. 1783 33.0394 | 138.3293 83 1.00287 4.1988 83.0200 | 347.5881 
: 178 34.0374 | 142.5076 84 1.00308 4.1997 84.0230 | 351.7873 
35 .99795 4.1782 35.0353 | 146.685: 
36 -99797 4. 1783 36.0333 160 Bead es omen acts ar eae ae 
; : 155.0423 
38 -99799 4. 1784 88.0202 159.2207 ne ones 4 2082 ie 368 bade 
: j ; :3991 89 1.00416 4.2042 89.0410 | 372.7966 
40 .99804 4.1786 40.0253 | 16 
41 -99807 4.1787 41.0233 me : ae 7 ea Bena grey) ON 
a ay : 1.00461 4.2061 91.0497 | 381.2068 
4.1789 42.0214 | 175.9351 92 1.00485 4.2071 
43 99816 4.1791 43.0195 180.1141 93 1.00509 4.2081 oF 0604 ee enlk 
j : 0177 | 184.2933 94 1.00535 4.2092 94.0647 : 
393.8297 
45 .99826 4.1795 4 
46 ‘90830 | liver | aecoise | 1ap4z28 © 95 | «1.00561 | 4.2103 | 95.0701 | 398.0395 
47 Regs aa rarer lt ipeee 96 1.00588 4.2114 96.0759 | 402.2503 
48 “99849 Ghia ry Ones 97 1.00614 4.2125 97.0819 | 406.4622 
49 99847 pee Tera hued 98 1.00640 4.2136 98.0882 | 410.6753 
. 99 1.00669 4.2148 99.0947 | 414.8895 
100 1.00697 4.2160 | 100.1015 | 419.1049 
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SPECIFIC HEAT OF WATER (Continued) 


Enthalpy of Air-saturated Water Specific Heat of Water Above 100°C 


1 Atmosphere Pressure 0—100°C , 
Mean specific heat of water in 15°C calories between 0°C and the tem- 
perature stated. 


Enthalpy Temp. Enthalpy Heat content (Enthalpy) in joules per gram between 0°C and the tem- 
Temp. perature stated. 
°C From data by Osborne, Stimson and Fock, B of § Jour. Res. 5, 411, 1930. 
Cal/g Joules/g °C Cal/g Joles/g°© —— SS ———— ———— 
T emp. epecile neond on content Temp. Bpecitie wheat | ae peentene 
0 0 0 75 74.9907 | 313.9712 0-t°C joules/g 0-t°C joules/g 
: rks Bot ane 80 80.0019 | 334.9519 aR 8 Sr Oc Sel | i aes 
‘ : 85 85.0180 | 355.9532 
15 | |15.0431 } 62.9826 90 | 90.0395 | 376.9773 100 | 1.0008 | 418.75 190 | 1.0153, ),, 807.15 
20. {| '20.0400°) 83.9034 95 | 19530674;398.0270 110 |cpteOOLGN TR S60-97 200 |e OTS Tilia poo: 02 
120 1.0025 503 . 36 210 1.0212 897.35 
25 25.0332 | 104.8 1 100. PD 130 1.0037 545.93 220 1.0247 943.24 
a0 fh 30 Onat Ties rose oe | peer MNtRab10-1053 — 17n |x 0050. | S5e3.71 230d fousmiCl-Sos9.75 
35 35.0149 | 146. 
40 40.0055 | 167. Aas 150 1.0067 631.75 240 1.0326 1036.97 
45 44.9968 | 188.3928 160 1.0083 675.06 250 1.0376 1084.97 
170 1.0103 718.66 260 1.0423 1133.87 
50 49.9896 | 209.2964 180 1.0127 762.72 270 1.0483 1184.32 


55 54.9842 | 230.2077 


6 59.9811 eal 
e Deane Ba eis Specific Heat of Ice—Cal./g/°C 


70 69.9839 | 293.0087 


iS) Spe- 
iene D ae Observer Temp ’ cific Observer 
heat heat 
i] 
Specific Heat of Super-heated Steam —252 to —188, oH Dieterici, 1903 Sone te Hh tiesed asl ae 
Specific heat of steam under constant pressure given inatmospheres 290 | -0361 see lg eeten re, 191 
anidlatiiemperatur sate Sg /? —200 -162 | Mean | —24,5) .4605) Dickinson-Osborne, 1915 
i“ ey sbove saturation in Cal/i/5 —188 to —78 .285 | Dieterici, 1903 —20:8| 14668] Dickinson-Osborne, 1915 
.199 | Nernst, 1910 —14.8| .4782| Dickinson-Osborne, 1915 
.230 | Nernst, 1910 —14.6| .4779| Dickinson-Osborne, 1915 
. 246 —11.0} .4861| Dickinson-Osborne, 1915 
se cede 1910 - ie ee qpicktnson: Ceborne, ae 
. —100 329 ean — 4,3) . ickinson- rne, 191 
Excosunaanietmophdres — 78 to —18 .463 | Dieterici, 1903 — 4.5] .4984| Dickinson-Osborne, 1915 
Temp. = — 60 392 — 4.9] .4932| Dickinson-Osborne, 1915 
Cc — 38,3 '4346| Dickinson-Osborne, 1915 — 2.6] .5003| Dickinson-Osborne, 1915 
1 2 4 6 8 10 120 — 34.3 .4411| Dickinson-Osborne, 1915, — 2.2] .5018] Dickinson-Osborne, 1915 
— 30.6 -4488) Dickinson-Osborne, 1915) 
110 | 0.481 Water Below 0°C 
120 0.477 0.498 —- 6 1.0119] Martinetti, 1890 — 3 |1.0102} Martinetti, 1890 
130 0.475 0.494 —- 6 1.0155] Barnes, 1902 — 2 |1.0097| Martinetti, 1890 
140 0.473 0.489 — 5 1.0113} Martinetti, 1890 — 1 {1.0092} Martinetti, 1890 
150 0.472 0.486 0.519 — 4 1.0105} Martinetti, 1890 
160 0.471 0.483 0.512 0.549 
170 0.470 0.481 0.507 0.538 
180 0.469 0.479 0.502 0.528 0.561 0.602 
190 |0.469 | 0.478] 0.498 | 0.522] 0.549] 0.583 | 0.625 HEAT CAPACITY OF MERCURY 
200. | 0.469 0.478 0.495 0.515 0.539 0.567 0.601 
| The specific heat of solid mercury is given in relation to water at 15°C 
210 0.470 0.477 0.493 0.510 0.531 0.555 0.584 The values are from Carpenter and Stoodley, Phil. Mag. 10, 249, 1930. 
220 0.470 0.477 0.491 0.506 0.524 0.545 0.569 Heat capacity is given in calories per gram and in calories per gram atom 
230 0.471 0.477 0.489 0.504 0.519 0.537 0.557 (1 cal = 4.1840 absolute joules and the atomic weight of mercury 200.61). 
240 0.472 0.477 0.488 0.501 0.515 0.530 0.548 Values for the liquid and vapor are from Douglas, Ball and Ginnings, Jour of 
250 0.473 0.477 0.488 0.499 0.512 0.525 0.540 Res. Bureau of Standards 46, 334, 1951. 
260 |0.474 | 0.478 | 0.487] 0.498 | 0.509] 0.521] 0.534 5 i Heat Heat Heat 
270 |0.474 | 0.478 | 0.4871 0.497 | 0.507 | 0.518 | 01529 2 S@P'| Specific capacity TBP | capacity capacity 
280 | 0.475 | 0.479 | 0.487] 0.496 | 0.505 | 0.515 | 0.525 cal/g-atom cal/g cal/g-atom 
290 0.476 0.480 0.487 0.495 0.504 0.513 0.523 Solid Solid Liquid Liquid 
300 0.477 0.481 0.488 0,495 0.503 0.511 0.519 —75.6 .0319 6.3995 200 032426 6.5050 
310 {0.478 0.482 0.488 0.495 0.502 0.510 0.518 —72.9 .0324 6.4998 220 . 032386 6.4970 
320 | 0.480 0, 483 0.489 0.496 0.502 0.509 0.516 —65.4 .0324 6.4998 240 . 032356 6.4910 
330 | 0.482 0.484 0.490 0.496 0.502 0.508 0.515 —59.5 .0324 6.4998 260 .032336 6.4860 
340 10.483 0.485 0.491 0.496 0.502 0.507 0.513 — 44.9 ,0336 6.7405 280 . 032325 6.4847 
350 | 0.484 0.486 0.492 0.497 0.502 0.507 0.512 —42 2 .0336 6.7405 300 . 032322 6.4843 
int, —40.0 . 0337 6.7606 320 . 032330 6.4858 
360 | 0.485 0.487 0.492 0.497 0.502 0.507 0.511 Toate eat 340 032346 6.4890 
370 | 0.486 | 0.488 | 0.493 | 0.498] 0.503] 0.507] 0.511 Temp.| 00a he 356.58 :032366 6.4930 
380 |0.488 | 0.490 | 0.494 | 0.498 | 0.503 | 0.507] 0.511 °C feal/E) LEROY g-atems. 300 .032371 6.4940 
390 |0.489 | 0.491 | 0.495 | 0.499 | 0.503 ae Le irae 380 032404 6.5005 
400 {0.490 | 0.492 | 0.496 | 0.500 | 0.504 Liquid Liquid 400 032445 6.5087 
—38.88 . 033686 6.7578 420 032494 6.5186 
410 | 0.492 0.494 0.497 0.501 0.505 —2 . 033534 6.7272 440 032550 6.5298 
420 | 0.494 0.496 0.498 0.502 0.506 0 . 033382 6.6967 460 032614 6.5426 
430 {0.495 0.497 0.500 0.504 0.507 20 . 033240 6.6683 480 032684 6.5567 
a8 (aie | S288] Sits) Sh] oes a | Ges | ggetg at |_oiered | _6:6ra 
Sal tee a9 | camer | g:euye © | Neer | are 
500 0.501 0.505 0.507 0.510 80 .0328 5 . 
0 0 502 0.503 0.506 0.508 0.512 100 032776 6.5752 100 .02476 4.968 
480 | 0.504 0.505 0.507 0.509 0.513 120 .032686 6.5571 200 .02477 4.969 
490 |0.505 | 0.506 | 0.509] 0.511 | 0.514 140 -032606 6.5410 300 -02480 4 975 
5 . 50. 0.510 0.512 0.515 5 F ; 
ag Th a 0.58, 180 . 032476 6.5150 500 .02507 5.030 


HEAT CAPACITY (C,) OF ORGANIC LIQUIDS AND VAPORS AT 25C 


The values in this table are expressed as cal/(g mole) (°K) at 1 atm pressure. Calories, g X 4.184 = joules. 


Robert Shaw 


Reproduced from Chemical and Engineering Data, 14, 461 (1969) with permission of the copyright owner, the American Chemical 


Society. 


eee ener eee ee een ———_—_—————— 


Alkanes 
2-Methyl butane 
n-Hexane 
2-Methyl pentane 
3-Methyl pentane 
2,3-Dimethyl butane 
2,2-Dimethyl butane 
n-Heptane 
2-Methyl hexane 
3-Ethyl pentane 
2,2-Dimethy! pentane 
2,3-Dimethyl pentane 
2,4-Dimethy! pentane 
3,3-Dimethyl pentane 
2,2,3-Trimethyl butane 
n-Octane 
2,2,4-Trimethyl pentane 
2,2,3,3-Tetramethyl butane 
n-Nonane 
n-Decane 
2-Methyl nonane 
n-Undecane 
n-Dodecane 
n-Tridecane 
n-Tetradecane 
n-Pentadecane 
n-Hexadecane 


Olefins 
Pentene-1 
cis-Pentene-2 
trans-Pentene-2 
2-Methyl butene-1 
3-Methyl butene-1 
2-Methyl butene-2 
Hexene-1 
2,3-Dimethyl butene-2 
Heptene-1 
Octene-1 
Decene-1 
Undecene-1 
Dodecene-| 
Hexadecene-l 
Butadiene-1,3 
Pentadiene-1 ,4 
2-Methyl butadiene-1,3 
Butyne-2 

Aromatics 
Benzene 
Toluene 
Ethyl benzene 
p-Xylene 
1,2,3-Trimethyl benzene 
1,2,4-Trimethyl benzene 
1,3,5-Trimethyl benzene 


Oxygen-Containing 
Methanol 
Ethanol 
Propanol-1 
Propanol-2 
2-Methyl propanol-2 
estimated alternative 


C,(l) 


39.4 
46.6 
46.2 
45.6 
45.0 
45.0 
BE 
53.1 
32.0 
52.8 
51.8 
53.5 
51.4 
51.0 
60.7 
56.5 
SSI) 
68.0 
75.2 
75.6 
82.5 
89.7 
97.2 
104.8 
112.2 
119.9 


Sal 
36.3 
37.6 
SES) 
37.3 
36.4 
43.8 
41.7 
50.5 
Sd. 
71.8 
78.9 
86.2 
115.9 
29.5 
34.8 
36.7 
29.4 


32.4 
87:3 
44.5 
43.6 
51.8 
51.6 
50.1 


19.5 
27.0 
34.3 
37.1 
53.2 
42.2 


C,(g) 


28.5 
34.2 
34.5 
34.2 
33.6 
33:9 
39.7 


3913 
45.1 


46.0 
50.6 
56.1 


61.5 
67.0 
72.5 
77.9 
83.4 
88.9 


26.2 
24.3 
25:9 
26.7 
28.4 
25.1 
31.6 
30.5 
37.1 
42.6 
53.5 
59.0 
64.4 
86.3 
19.0 
25.1 
25.0 
18.6 


19.5 
24.8 
30.7 
30.3 
36.9 
ale 
B59) 


10.5 
15.7 
20.9 
74 a 
27.2 
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Diethyl ether 
Acetone 
Formic acid 
Acetic acid 
Ethyl acetate 
Benzyl alcohol 
Diphenyl ether 
Furan 


Nitrogen-Containing 


Hydrogen cyanide 
Hydrazine 

Unsym. dimethyl hydrazine 
Trimethyl hydrazine 
Aniline 

Quinoline 
Acrylonitrile 
Perfluoro piperidene 
Methy! nitrate 
Tetrahydropyrole 
Nitromethane 


Ring Compounds 


Cyclopentane 

Methyl cyclopentane 
Ethyl cyclopentane 
1,1-Dimethyl cyclopentane 


cis-1,2-Dimethyl cyclopentane 
trans-|,2-Dimethyl cyclopentane 
trans-|,3-Dimethyl cyclopentane 


Cyclopentane 
Cyclohexane 

Methyl cyclohexane 
Ethyl cyclohexane 
1,2-Dimethyl cyclohexane 


cis-1,3-Dimethyl cyclohexane 
trans-|,3-Dimethyl cyclohexane 
cis-1,4-Dimethyl cyclohexane 
trans-1,4-Dimethyl cyclohexane 


Cyclohexane 
Cyclooctatetraene 


: 
Tetralin C,H,(CH,)4 
cis-Decalin 
trans-Decalin 


Halogen-Containing 


Chloroform 

Carbon tetrachloride 
1,2-Dibromoethane 
1,1,1-Trichloro ethane 
1,1-Dichloro ethylene 
Fluoro benzene 
Chloro benzene 
Bromo benzene 


Sulfur-Containing 


Carbon disulfide ¢ 
Dimethyl sulfide 
Methylethy] sulfide 
Methyl n-propyl sulfide 
Methyl n-butyl sulfide 
Diethyl sulfide 

Ethyl n-propyl sulfide 
Di-n-propyl sulfide 


C,(1) 


41.1 
30.2 
23.6 
29.4 
40.6 
52s 
64,2 
27.4 


16.9 
228 
392 
44.5 
46.2 
47.6 
26.5 
71.0 
3i 
37.4 
25.4 


30.4 
38.0 
44.5 
44.6 
45.1 
45.1 
45.1 
29.4 
36.4 
44.2 
50.0 
50.4 
50.0 
50.8 
50.5 
50.3 
35.6 
44 


52 
55.4 
54.5 


27.6 
31.7 
3272 
34.4 
26.6 
35.1 
34.9 
37.1 


18.2 
28.3 
34.6 
41.0 
48.0 
40.9 
47.4 
54.0 


C,(g) 


25.8 
18.0 
10.8 
16.0 


19.8 
26.2 
31.5 
31.9 
32.1 
$231 
Sze 
18.0 
25.4 
32.3 
38.0 
37.4 
37.6 
37.6 
37.6 
37.7 
25.1 


HEAT CAPACITY (C,) OF ORGANIC LIQUIDS AND VAPORS AT 25C (Continued) 


Sulfur-Containing (Continued) Cel) CoB) Cpl) Cp(8) 
Di-n-butyl sulfide 68.0 49.7 

Methyl isopropyl sulfide 41.2 28.8 Diethyl disulfide 48.7 33.9 
Ethyl mercaptan 28.2 17.4 (CH,),8 DTA 16.7 
N-butyl mercaptan 41.3 28.4 a 

Iso-butyl mercaptan 41.1 28.4 (CH,),S 33.5 21.9 
Amyl mercaptan 48.2 33.9 ae eal 

Iso-propyl mercaptan 34.7 2371 (CH3)5S 39.0 26.0 
Sec-butyl mercaptan 40.9 28.6 Phenyl mercaptan 39.1 25.2 
Cyclo-pentyl mercaptan 39.5 25:9 Silicon-Containing 

Tert-butyl mercaptan 41.8 29.0 Tetramethylsilane 49.8 83515 
Dimethyl disulfide 34.9 22.6 Hexamethyldisiloxane 74.4 
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HEAT CAPACITY (C,) OF ORGANIC GASES AT 300 and 800 K 


These data are a portion of those contained in “Additivity Rules for the Estimation of Thermochemical Properties’’, authored 
by S. W. Benson, F. R. Cruickshank, D. M. Golden, G. R. Haugen, H. E. O’Neal, A. S. Rodgers, R. Shaw and R. Walsh in 
Chemical Reviews, 69, 279 (1969). These data are reproduced here with permission of the copyright owner, the American 
Chemical Society. 


G Gs 
300 K 800 K 300 K 800 K 
Alkanes 1,2,4-Trimethylbenzene 36.99 76.93 
Ethane 12.65 25.83 1,3,5-Trimethylbenzene 36.10 76.84 
Propane 17.66 37.08 1,2,3,4-Tetramethylbenzene 45.50 89.42 
n-Butane 23.40 48.23 1,2,3,5-Tetramethylbenzene 44.57 88.79 
n-Hexane 34.37 70.36 1,2,4,5-Tetramethylbenzene 44.77 88.41 
n-Octane 43.35 92.50 Pentamethylbenzene 51.99 101.29 
n-Decane (56.34) (114.63) Hexamethylbenzene 59.73 113.51 
n-Dodecane (67.33) (136.76) 
2-Methylpropane 23.25 48.49 Mee ee are 
2-Methylbutane 28.54 59.71 Scare 29.35" Sha 
2,2-Dimethylpropane 29.21 60.78 aR (34.9) (71.8) 
2.3-Dimethylbutane 33.76 70.7 eis HGN Ct sty ou (34.9) (71.8) 
2.2,3-Trimethylbutane 39.54 82.73 dee Achaea i (35.1) (72.2) 
2.2.3,3-Tetramethylbutane 4629 96.18 pawitat ein eaile (34.9) (71.8) 
Foe m-Methylstyrene (34.9) (71.8) 
Ethene 10.45 20.20 Mepeeaassb20 2 C4.) ee 
Propene 15.34 30.68 Ethynylbenzene 27.63 55.79 
But-1-ene 20.57 41.80 Polyaromatics 
cis-But-2-ene 18.96 40.87 Biphenyl 39.05 86.92 
trans-But-2-ene 21.08 41.50 
2-Methylpropene 21.39 41.86 Nonaromatic Rings: Ring Corrections 
Pent-l-ene 26.31 52.95 Cyclopropane 13.44 31.44 
cis-Pent-2-ene (24.45) (52.29) Cyclobutane 17.37 42.42 
trans-Pent-2-ene (26.04) (52.45) Cyclobutene 16.03 32.26 
2-Methylbut-1-ene 26.41 53.15 Cyclopentane 19.98 52.44 
3-Methylbut-1-ene (28.47) (53.85) Cyclopentene 18.08 45.78 
2-Methylbut-2-ene D522 52.05 Methylcyclopentane 26.43 63.8 
Allenie Diones 1-Methylcyclopentene (24.3) (57.0) 
"Allene 14.16 25.42 1 , 1 -Dimethylcyclopentane (32.16) (76.18) 
1,2-Butadiene 19.23 36.01 cis-1 ,2-Dimethylcyclopentane (32.34) 74.98 
1,2-Pentadiene (25.3) (47.7) trans-| ,2-Dimethylcyclopentane (32.44) (75.84) 
2,3-Pentadiene (24.3) (46.6) cis-1 ,3-Dimethylcyclopentane 32:72 75.68 
3-Methyl-1,2-butadiene (25.3) (47.2) trans-\,3-Dimethylcyclopentane = (32.72) (75.68) 
Nonallenic Dienes Cyeeneune 253 66.76 
é Cyclohexene 25.28 59.49 
1,3-Butadiene 19.11 36.84 Methylcyclohexane 32.51 
cis-1,3-Pentadiene (22.7) (47.0) Eth a oawene 38.23 fe 
trans-1,3-Pentadiene (24.9) (47.7) 1 come: Icyclohex 372 oe 
1,4-Pentadiene (25.2) (47.6) cis OER eyelohes one 
2-Methyl-1,3-butadiene (isoprene) (25.2) (48.0) Fiat ODE nea G7.) 
,2- ylcyclohexane (38.3) (90.5) 
Alkynes cis-1,3-Dimethylcyclohexane (37.9) (90.5) 
Ethyne 10.53 14.93 trans-1,3-Dimethylcyclohexane (37.9) (89.8) 
Propyne 14.55 25.14 cis-1,4-Dimethylcyclohexane (37.9) (89.8) 
pa ct oe ae ial Stet ot ees (38.0) (90.6) 
: : iro 
Pent-1-yne (25.65) ak Cee 21.19 47.91 
, Pent-2-yne (23.69) (45.9) Alcohols and Phenols 
romatics Methanol, CH,OH 10.5 19.0 
Benz > 3 3 E 
ie oA es Ethanol, C,H,OH 15.7 30.3 
Ethylbenzene 30.88 67.15 1-Propanol, C,H,OH 20.9 41.0 
1,2-Dimethylbenzene 32.10 66.50 pip ha ec mot Saat pe pea 
1,3-Dimethylbenzene 30.66 66.41 Meyer 
1,4-Dimethylbenzene 30.49 66.14 3 ( ony y Fo 
n-Propylbenzene (36.99) (78.30) ee a Mae pH 92 53.3 
n-Butylbenzene (42.09) (89.37) Crescl, CH. ate a 
1-Propylbenzene- (36.47) (78.6) Cresol a ae fe pee 
1-Methyl-2-ethylbenzene (37.94) (78.1) a CHIC Ei aa pp 
1-Methyl-3-ethylbenzene (36.59) (77.8) Bec “a oh 
I-Methyl-4-ethylbenzene (36.42) (77.6) Ethers 
,2,3-Trim ‘ 
pia a 3782 77.56 Dimethyl ether, CH,OCH3 15.8 30.4 _ 
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HEAT CAPACITY (C,) OF ORGANIC GASES AT 300 and 800 K (Continued) 


300 K 
Peroxides and Hydroperoxides 
Hydrogen peroxide, HOOH 10.3 
Cyclics 
Ethylene oxide Tihs) 
Propylene oxide 17.4 
Trimethylene oxide 14.3 
Aldehydes and Ketones 
Acetaldehyde, CH,CHO 13.2 
Propionaldehyde, C,H,CHO 18.8 
Acetone, CH;COCH, 18.0 
Methyl ethyl ketone, 
CH3;CH,COCH, 24.7 
Acids, Esters, and Anhydrides 
Formic acid, HCOOH 10.8 
Acetic acid, CH,COOH 16.0 
Aliphatic and Aromatic Amines 
CH3;NH, 11.91 
(CH,),NH 16.58 
(CH3),N 22.05 
CsH;NH, 26.07 
Cyanides 
C,H;CN 17.30 
C,H;CN 26.2 
c-C,H,;CN 18.95 
CH,=CHCN 15.30 
trans-CH;CH=CHCN 19.71 
C(CN), 20.58 
Nitrites 
CH;,0NO 15.36 
Hydrazines, Azo Compounds, and Tetrazines 
NH, 12.19 
CH3NHNH, ied 
NH=NH 8.75 
Amides 
*~HCONH, 11.10 
CH;CONH2 15.63 


800 K 


18.3 
PAS 


22.43 
33.94 
45.62 
33.79 


32:7 
52.1 
37.68 
26.43 
36.97 
27.26 


26.27 


21.08 
31.3 
13:55. 


21.12 
32.60 


Heterocyclic N-Atom-Containing Ring Compounds in 


the Ideal Gas State 


Pyrrole 17.16 
Pyridine 18.80 
Picolines, « 24.05 
B 23.94 
Unique Groups 
NH, 8.53 
HCN 8.61 
CH,;CN 12:55 
(CN), jleyray) 
CH,(CN).2 17.38 
HNC 9.33 
CH3NC 12.83 
HN, 10.46 
CH,N, 12.58 
Tu 
CH, 10.23 
NN 
HCNO 10.57 
HNO 8.29 


12.23 
11.45 
21.32 
17.42 
2772 
11.49 
21.34 
15.10 
18.73 


18.35 


15.19 
10.77 
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CH,=CHNO, 


Haloalkanes 
CF;CCl, 
CF,CICF,Cl 
CF,CF3 
CC1,CCl3 
CBr,CBr, 
CF,CHCIBr 
CF,CHCIl, 
CF,CH,Cl 
CF,;CH,Br 
CF,;CH,I 
CF,CH,F 
CGE, CHs 
CHCI1,CH,Cl 
CH;CCl; 
CH,CHF, 
CH,;CHCI, 
CH,;CH,F 
CH,;CH,Cl 
CH,;CH,Br 
CF,CICF,CF,Cl 
CF,CF,CH, 
CH,CH,CH,Cl 
CH,CHCICH, 
CH,CH,CH,Br 
(CH;)3CCl 
CH,ICH,,1 
CH,;CHICH,I 


Haloalkenes, Alkynes, and Arenes 
CFCI=CCl, 
CF,=CCIBr 
CFCI=CFCl 
CF,=CBr, 
CF,=CFCl 
CF,=CFBr 
CF,=CF, 
CCcl,=CCl, 
CBr,=CBr, 
CHF=CCl 
CF,=CHBr 
CF,=CHF 
CHCI=CCl, 
CHBr=CBr, 
CH,=CFCl 
CH,=CCl, 
CHCI=CHCI (av) 
CHBr=CHBr cis 
CH,=CHCI 
CH,=CHBr 
CH,=CHI 
ChHG=CEl 
CH,C=CBr 


HEAT CAPACITY (C,) OF ORGANIC GASES AT 300 and 800 K (Continued) 


Cp 
300 K 800 K 300 K 800 K 
Haloalkenes, Alkynes, and Arenes (Continued) S 
CHCHCI y ins 172 VS 12.90 25.61 
C;H<F PIRI] 47.6 S 
oCHF, 25.6 49.5 < 16.66 36.40 
m-C,H,F, 255) 49.7 
p-CsH,F, 25 49.7 Ss 
p-FC,H,CH; 27.9 58.6 ie! 21.85 47.66 
GAH-CE, 31.4 62.8 
C,H;Cl 23.6 47.9 S 
C.H,Br 24.0 48.0 C) 26.03 64.00 
C,H;I 24.2 48.0 
Organosulfur Compounds S 
CH,SH 12.05 20.32 
CHCH,SH “een aes ( ) 17.52 36.01 
CH,(CH,),SH 22.75 43.60 
CH,(CH,),;SH 28.37 55.68 $<" CH; 
CH,(CH,),SH 33.91 66.78 \\ // 22:92) 46.43 
((CH,),CH)SH 23.04 43.26 
(CH;),CHCH,SH 28.41 53.77 S 
(CH3)(CH3;CH,)CHSH 28.64 54.29 \ j 22.80 45.95 
(CH;)3CSH 29.04 55.53 ( 
(CH3).(CH;CH,)CSH 34.46 66.28 CH; 
Compounds Containing Unique Groups 
SOF 9.97 12.79 
[si 25.94 58.61 SOCI, 15.94 18.88 
SoOcl 10.88 13.03 
S,F, 15.33 18.94 
SH 32.13 75.19 SF, 10.44 13.14 
SF 7.57 8.68 
sch 17.44 19.46 
& SH 25.22 51.59 SCl, 12.19 13.61 
SCcl 8.20 8.95 
CSC, 15.34 18.78 
(CH3),S 17.77 31.59 NSF, 17.23 23.56 
CH;CH,S;CH 22.82 42.93 BO, 10.08 13.45 
CH,;S(CH,),CH; 28.17 54.45 H,SiBr 12.69 20.02 
(CH3),CHSCH, 28.82 54.89 H,Sil 12.86 
CH;S(CH,),CH, 33.79 66.53 H,SiBr, 15.68 21.73 
CH,SC(CH;) 34.66 66.74 SiBr, 23-20 y25.39) 
CH,CH,SCH,CH, 28.09 54.91 CISiBr, 22.78 252d 
CH3CH,SCH,CH,CH, 33.40 66.68 Cl, SiBr, 2239 25.23 
CH,(CH,),S(CH,),CH, 38.71 78.45 Cl,SiBr 21.72 25.13 
(CH3)2CHSCH(CH;), 40.65 77.12 ISiBr3 23.39 25.42 
CH,(CH,)3S(CH,);CH; 49.70 100.58 Si(CH3),4 ai oy! 60.55 
CH,3SSCH, 22.61 37.66 (CH;)3SiCl 31.36 52:15 
CH,CH,SSCH,CH, 33.91 60.19 (CH;),SiCl, 26.17 42.54 
CH;(CH;),SS(CH,),CH, 44.50 83.70 (CH,),SiF 29.42 51.30 
CH,(SO)CH, 21.26 37.02 (CH;),SiF, 25.26 42.16 
CH;(SO,)CH; 23.9 CH,SiF; 22.73 
NH,CSNH, 17.72 29.06 [(CH3)3Si],0 57.22 99.95 
CH,NCS 15.70 25.87 (CH,);SiH 28.36 50.50 
Ss 37.25 42.62 (CH;),SiH, 22.03 39.79 


Element 


Aluminum 
Antimony 
Argon 
Arsenic 
Barium 
Beryllium 
Bismuth 
Boron 
Bromine (Brz) 
Cadmium 
Calcium 
Carbon (Diamond) 
oh! (Graphite) 
Cerium 
Cesium 
Chlorine (Cl,) 
Chromium 
Cobalt 
Columbium 
Copper 
Dysprosium 
Erbium 
Europium 
Fluorine (F2) 
Gadolinium 
Gallium 
Germanium 
Gold 
Hafnium 
Helium 
Holmium 
Hydrogen (H,) 
Indium 
Iodine (I) 
Iridium 
Tron (a) 
Krypton 
Lanthanum 
Lead 
Lithium 
Lutetium 
Magnesium 
Manganese (a) 
i (8) 
Mercury 
Molybdenum 
Neodymium 
Neon 
Nickel 
Niobium 
Nitrogen (N2) 
Osmium 
Oxygen (O2) 
Palladium 


SPECIFIC HEAT OF THE ELEMENTS AT 25°C 


Kelly: Bureau of Mines 
Bulletin 592 


Cp = cal g* °K" 


(1961) 


SS See eS SSS Ss SS Ss Ss 


.215 


049 
124 
0785 
046 
436 
0296 
245 
113 
0555 
156 


See Niobium 
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Hultgren: Selected values of 
Thermodynamic properties 
of Metals and Alloys 


(1963) 


N.B:S. 
Circular #500 
Part 1 
(1952) 


.2154 
0501 
124 

0796 
0458 
4733 
0292 
2463 


ooo coc oo 


0554 
1566 
120 
172 
0442 
0558 
114 
1073 
1037 


OO O1SlOrS foro 


i=) 


.0920 


0.0911 


0305 
0344 
. 242 


oo 


_ 


42 
.0570 
034 
0305 
1078 
059 
0475 
0308 
814 


Sreeena} eae ey 


235 

1147 
1120 
0331 
0584 
0499 
246 

1057 


— ee 


. 249 
.0310 


oo 


0.0590 


SPECIFIC HEAT OF THE ELEMENTS AT 25°C (Continued) 
eS 
Hultgren: Selected values of N.B.S. 


Fe oureea or Mines Thermodynamic properties | Circular #500 


Element Bulletin 592 of Metals and Alloys Part 1 
aoe!) (1963) (1952) 
Phosphorus, white ORS Te | Sa ee eciens 0.178 
fe red, triclinic 0.160 
Platinum 0.0317 0.0317 0.0325 
Polonium 0.030 
Potassium 0.180 0.180 0.1787 
Praseodymium 0.046 (0.0467) 0.0482 
Promethium 0.0442 
Protactinium 0.029 
Radium 0.0288 
Radon 020224.0" Ce weitere 0.0224 
Rhenium 0.0329 0.0330 0.0327 
Rhodium 0.0583 0.0580 0.0592 
Rubidium 0.0861 0.0860 0.0850 
Ruthenium 0.057 0.0569 
Samarium 0.043 0.0469 
Scandium 0.133 0.1173 
Selenium (See) OQhO%Gi.  ~ Pega 9" eae. 0.0535 
Silicon OPIGSE, @ xc 4) | (aN yt ae 0.169 
Silver 0.0566 0.0562 0.0564 
Sodium 0.293 0.292 0.2952 
Strontium 0.0719 0.0719 0.0684 
Sulfur, yellow ONTS-. | Oia ttc Osa 
Tantalum 0.0334 0.0334 0.0335 
Technetium 0.058 
Tellurium OcO4810. «9 “TiMINlAg  S0t2 ees 0.482 
Terbium 0.0437 0.0435 
Thallium 0.0307 0.0307 0.0310 
Thorium 0.0271 0).0281 0.0331 
Thulium 0.0382 
Tin (a) 0.0510 0.0519 0.0518 
Tin (8) 0.0530 0.0543 0.0530 
Titanium 0.125 0.1248 0.1231 
Tungsten 0.0317 0.0322 0.0324 
Uranium 0.0276 0.0278 0.0276 
Vanadium 0.116 0.116 0.1147 
Xenon OF03i8— Urea we) 9 eee 0.0379 
Ytterbium 0.0346 0.0287 
Yttrium 0.068 0.0713 
Zine 0.0928 0.0922 0.0916 
Zirconium 0.0671 0.0660 
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SPECIFIC HEAT AND ENTHALPY OF SOME SOLIDS AT LOW TEMPERATURES 


R. J. Corruccini and J. J. Gniewek 
For a more extensive listing of data one is referred to N.B.S. Monograph 21 (1960) 


0.4299 = Btu/lb 


Cadmium 
Cp H — Ho 
jg"' deg K jg" 
‘0.000 '008 | 0.000 003° 
000 033 .000 022 
000 090 .000 082 
000 21 -000 22 
001 30 .001 5 
004 3 .007 0 


jg7\ deg K jg™} 
0.000 006 0.000 002 
.000 025 .000 016 
.000 070 .000 061 
.000 16 .000 17 
.000 50 .000 78 
-001 2 .002 4 
.002 2 .005 6 
.007 4 .028 
-.015 9 .086 
.026 3 .191 
.037 1 .349 
057 2 821 
.072 6 1.47 
.084 2 2.25 
.092 8 3.14 
.099 2 4.10 
.104 3 5.12 
.108 3 6.18 


Joules/gm X 453.6 = joules/lb X 0.239 = cal/gm x 
METALS 
a a a a a 
Aluminum Beryllium Bismuth 
Cp H — Ho Cp H — Ho Cp H — Ho 
jg: deg} K jg7) jg7! deg-!1 K jg7 -ldeg1 K igual 
9.000100) | 1cs catty eee hae ees Pec ae ee ee Gb Ea i fas el 4, 
.000 051 0.000 025 0.000 025 0.000 013 0.000 00598 | 0.000 00158 
.000 108 .000 105 .000 051 .000 051 .000 0461 .000 0233 
.000 176 -000 246 .000 079 .000 116 .000 170 000 123 
.000 261 -000 463 .000 109 .000 209 .000 493 000 432 
.000 50 -001 21 .000 180 .000 496 .002 14 002 88 
.000 88 .002 6 .000. 271 .000 944 .005 47 .010 2 
.001 4 .004 9 -000 389 001 60 .010 4 .025 9 
.004 0 .018 -000 842 004 57 023 8 ean 
.008 9 048 001 61 010 5 036 3 . 262 
017 5 .112 .002 79 .021 2 047 7 472 
.031 5 232 -004 50 039 2 057 2 . 734 
.051 5 ASC ee UE acc bvttcusmacntevaee || wore be tee stoke Oe ogy Aleut ioe ee NCES 
077 5 755 .009 96 .109 072 7 1.38 
142 1.85 .019 2 . 253 084 6 2.17 
.214 3.64 .034 1 .523 093 5 3.06 
. 287 6.15 .056 2 .971 100 4.03 
.357 9.37 .090 6 1.69 105 5.05 
422 13.25 .139 2.82 108 6.12 
.481 17.76 .199 4.51 111 7.21 
Chromium Copper Germanium> 
Ce H — Ho Cp H — Ho Cp H — Ho 
jg" deg K jg} jg'deg 1 K jg} g'deg K jg” 
0.000 0285 | 0.000 0142 0.000 012 0.000 006 | 0.000 000 528 | 0.000 000 132 
.000 058 .000 0573 .000 028 .000 025 .000 004 23 .000 002 11 
.000 089 .000 131 .000 053 .000 064 .000 014 4 .000 010 7 
-000 124 .000 237 .000 091 .000 13 .000 034 4 .000 034 3 
.000 206 .000 567 .000 23 .000 44 .000 125 .000 179 
.000 312 .001 07 .000 47 .001 12 .000 335 .000 612 
.000 451 .001 82 .000 86 .002 4 .000 813 .001 69 
.001 02 .005 28 .002 7 010 7 .004 45 .013 6 
.002 10 .012 8 .007 7 .034 012 5 .054 0 
.003 92 .027 4 .016 .090 .024 0 145 
.006 83 .053 2 .027 .195 .036 6 .296 
O17 1 .163 .060 .61 .061 7 . 786 
.035 8 .421 .099 1.40 .085 8 1.52 
.062 1 . 904 .137 2.58 108 2.50 
.093 1.68 .173 4.13 .131 3.70 
2127 2.77 . 205 6.02 .153 5.12 
aa lapl 4.21 . 232 8.22 .173 6.74 
.193 5.98 . 254 10.6 191 8.55 


°K 


SNA Aor WHOWW NN 
ee 
oo 


Cp H — Ho Cp H — Ho C3 H— Cp __H-Ho _ 
ldeg1 K jg™ jg-ideg! K jg"! jg-'deg' K jg” jg deg! K jg7' 
76.000 029 0.000 011 0.000 090 030001045 mili cc sk SA Oiled eae 0.000 026 0.000 010 
a.000 019 @ OOOO EE IEA | ks SEMI ic sb Mew le eet REM OIE. As Ph canes 8.000 012 2.000 003 
000 138 000 085 000 183 VOOOL1S! Blk -eskok cs lee fe aete 000 12 ‘000 07 
a.000 141 8000 (O73 Mls cock meet Males cathcs Bae ro enccatns tele ||) Sa Ge 1 2.000 09 2.000 05 
000 28 
.000 410 000 341 .000 279 QOOTAL2 alas uree ark Baa eet te ees .000 33 8.000 23 
8.000 464 OOO SBT MEE hs RAP Mala Beart not wil cals oh ate Lest | pee eee es 2.000 31 
000 584 SOOO S53 7aats eae  ola eo Ate e ae Ie ease ab ae a ee OP ae Cae eee ae ae Pen es eh : 
8.000 669 AHOOO REST meena ee al een he eae aden cteye trone Recap ered Leak) aM a ae ites Wer eel Mate vk Mek : 
: ; 2 0008742 Me.) SHI 6. Rt A, 000 7 .000 8 
i ames fren eee eee AA haa at ts aed Sea DE ERG NBO ok See 3.000 7 2.000 7 
Fe eae eat Weep aend Sieett8 fons. | Re Ss mg SRI Re ROIS | pr Ae PO ne oc a 001 5 001 8 
Petes senek ak Ny Rahs Paes cst REO SE SO 7} # SRE nes ie 4] | Sepa Sea Boece seo ae 8.001 5 a.001 8 
; .000 615 O01 7ald BMO se ee eR enters 002 9 .003 9 
ek es sp, lL eae ete RG den: © GS ee eR ee Boek AOS er on 8.003 0 *.004 0 
eee OOM | ie tO GA ERE TE PARLE Be ee Ne Eo. AM NE BASS 004 8 008 
ae) Hee Pal een Oe * ite eck ihe eee ee reMn nO as ser ie sete. Sts 005.0 2.008 
008 55 .017 0 .000 90 OOS 2S Ew Ieee te 007 3 014 
015 5 040 8 001 24 005.374 a oes bent ‘013 7 .034 
036 7 170 002 49 O15 Mare te 033 5 150 
060 8 413 004 5 031 6 0.007 (053 1 .368 
085 778 .007 5 FOG Mam Cmts ss owe eek as is a 068 1 672 
‘108 2 1.265 012 4 -110 016 eit 079 6 1.042 
‘141 2.52 029 Stl 041 :39 094 4 1.920 
,162 4.04 055 73 090 1.02 .103 2.91 
176 5.73 .087 1.43 F137 2.1 .108 3.97 
186 7.53 (121 2.46 :180 3.7 112 5.07 
:193 9.42 1154 3.84 215 5.74 114 6.20 
‘198 11.38 186 5.55 125s 8.11 116 7.35 
203 13.39 /216 7.56 28. 10.5 .118 8.53 
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SPECIFIC HEAT AND ENTHALPY OF SOME SOLIDS AT LOW TEMPERATURES (Continued) 


Mertats (Continued) 


J 


Don PPP PR WWWHW NNR 


° 


10 


Molybdenum Nickel Palladium 
t Cp He Ho Os H=— He Cp He 
as “1K ig7} jg~' deg"! K jg” jg deg i K jg” 
i 18 006" 0229 0.000 0105 0.000 120 0.000 060 0.000 099 0.000 0493 
2 .000 0472 .000 0445 :. .000 241 .000 203 .000 200 
FN ato meb be care |) soa0 GS OR tos! wuchoio oon le CIRCA CICIER RCE RC RU ROK oie (Ly COCR Ce Cue aa Ca 
3 .000 0745 000 105 .000 546 
3 ee Ree eae eres a Caisigiss e's we oO tanto ys wie ge oo beanies! 0 
4 .000 106 .000 194 .000 98 
3 EO ne | eae OE a er 
BR MRMN Nene AMM || ccheteM Re witb ei. o) eset]! cmurreletor tates aisveyst le alee oie. grants Suerays 
6 .000 191 .000 484 .002 28 
ESM Mieterert es ENTED eaters © |\ocusltatametes via Posta cholo [| Maleateheie ove (suena ehaiee MWWhea@ were cv arabale srerve 
FRM ste eee aM ae || WacecRel Rcderaberecrvalisey [lutte eine icra.cie eldlelale t Tenses», 5150iskehae miebale 
7h « li sncimmontioon tenes il trsetalingetiactecka 6 Sul IL Cle cuntaater ae RerC cons ackerracer Dror tCanE Rea hice 
8 -000 317 .000 981 .004 28 
ele reat oct ciated INQ Ar0 bo Rech IAtS CHEN MOLE OL ic REPRE icin lair OIC RECERCAT OO 
Qe ee aoe are Varese eee | wes eR hice ce coe | wie. sues, sles; ss aibuats 
Oe a eta Scere ate nme iatolabete Seer aN Tb oreo lll lolstereve Mins ow etestate na sie iera tes estatarstakee 
10 .000 498 001 78 .007 1 
15 .001 31 .006 10 .018 5 
20 .002 87 .016 1 .041 
25 .005 77 .037 4 .079 
30 .009 60 .072 9 .145 
40 023 6 . 232 .413 
50 .041 0 . 554 . 937 
60 .061 9 1.07 1.79 
70 .083 8 1.80 3.00 
80 .104 2.74 4.56 
90 .123 3.88 6.45 
100 139 5.20 8.638 
Platinum Silicon! Silver 


Cp H — Ho Cp H — Ho Cp H — Ho 
jg-) deg-! K jon jg-) dey. K 971 jg7) deg-! K jg” 
0.000 035 0.000 0175 0.000 048 0.000 024 0.000 0072 |! 0.000 0032 
.000 074 .000 071 .000 097 .000 096 .000 0239 -000 0176 
-000 122 .000 168 000 147 .000 218 .000 0595 .000 0574 
.000 186 .000 320 000 201 .000 392 .000 124 .000 146 
000 37 000 85 .000 32 .000 91 .000 39 .000 62 
.000 67 .001 88 .000 47 .001 70 .000 91 “OOL a7 
.001 12 -003 65 .000 65 .002 81 .001 8 004 52 
-003 3 013 5 -001 35 .007 65 .006 4 023 3 
.007 4 .039 5 .002 71 017 4 .015 5 .076 
013 7 092 .005 61 037 3 .028 7 +185 
021 2 .182 010 6 077 1 .044 2 . 368 
.038 .48 .026 6 256 .078 .979 
-055 95 .048 9 .633 .108 1.91 
.068 1.56 .072 4 1.238 133 3.12 
.079 2.29 .094 2.07 151 4.54 
.088 3.12 114 Sain .166 6.13 
.094 4.02 .132 4,34 Abie 7.85 
-100 5.01 1147 5.74 -187 9.67 
Sodium™ Tantalum »_ ‘Tin (white) Titanium 
G H — Ho Cp H — Ho Op H — Ho Gp H — Ho 
jg-\deg" K jg” jg deg"! K a0? jg 1 deg K apy jo 'degtK | jgt 
0.000 035 0.900 032 0.000 016 0.000 0170 0.000 0079 0.000 071 0.000 035 
@.000 0063 | 4.000 0021 4.000 0041 ®,000 0009 || ..... ...a. aa | eee 
.000 068 .000 065 000 047 .000 0383 .000 146 .000 143 
a.000 054 8.000 026 2.000 048 ®, 000: 0228" |) -...... . 0.f6 Dele 
.000 112 .000 155 .000 109 .000 113 .000 226 000. 329 
42.000 178 ®.000 138 8.000 151 ®,000 L1G | wn ccc. a exe, eee < 
Pirekia at dail ct state eee eed .000 198 .000 221 Ae oy Ek BAS bc ok 
NE ere ee || A Se oe 8.000 285 4.000 270 adn an» Qiks ON A 
.000 171 .000 295 .000 245 .000 283 .000 317 .000 599 
4.000 352 8.000 400 Poin ta cicee |) cease ooeO Ea joc) oie" ee 
.000 201 O00 368 Cifras 0 5 Bakes SWNs oe ate: oe clelmdill [tee cia ete 0) «Senn ine en 
8.000 433 UU its ae ee en ec Se re RR 
See eytat acee Meee ha ch aoe .000 54 .000 65 retin ceded || ees 
000 333 .000 776 .001 27 .001 51 .000 54 .001 45 
000 648 .001 73 .004 2 .006 8 .000 84 .002 81 
001 17 -003 52 .008 1 019 0 .001 26 .004 89 
Spt ca ae face ‘ah Ae Beton be: Os as ae ace 
.008 23 .043 2 .040 +251 .007 0 -040 
.015 3 102 .058 .498 .013 4 .090 
.024 0 . 202 .076 834 024 5 .182 
043 0 540 106 1.75 05781 581 
.060 4 1.06 .130 2.93 .099 2 1.358 
075 4 1.74 .148 4.33 .146 7 2.592 
.087 9 2.56 162 5.88 .189 AeOy, 
.097 6 3.49 73 7.55 .230 6.37 
105 4.50 182 9.33 . 267 8.86 
111 5.58 .189 11.18 .300 11.69 


SPECIFIC HEAT AND ENTHALPY OF SOME SOLIDS AT LOW TEMPERATURES (Continued) 


Metats (Continued) 


T Tungsten Zine 
ae: Cp H — Ho Cp H — Ho 

oi jg~! deg'1 K jo"! jg-idegi K jg) 
1 0.000 0074 0.000 0037 0.000 011 0.000 005 
2 .000 0158 .000 0152 .000 028 .000 023 
3 .000 0262 .000 0360 .000 058 000 065 
4 .000 0393 .000 0685 .000 11 000 14 
6 .000 0783 .000 182 .000 29 000 53 
8 .000 141 000 396 .000 96 001 6 
10 .000 234 000 765 .002 5 005 0 
15 .000 725 002 97 O11 .034 

20 .001 89 009 27 .026 125 

25 .004 21 023 7 .049 .3l 

30 007 83 053 4 .076 .62 

40 018 4 .181 .125 1.62 

50 .033 2 .436 lal 3.11 

60 048 3 . 843 .208 5.01 

70 060 5 1.39 . 236 7,23 

80 .071 5 2.05 . 258 9.70 

90 .081 0 2.81 old 12.38 

100 .088 8 3.66 293 15.24 


a Pee eee: 

b In germanium the electronic specific heat is markedly depend- 
ent on impurities. The values given are for pure germanium 
nogtyible’ electronic specific heat). 

ron is the form that is thermodynamically stable at low 
temperatures. It has the body-centered cubic lartice which is 
the basis of the ferritic steels. 

d +-Iron is stable between 910° and 1,400°C. It has the face- 
centered cubic structure which is the basis of the austenitic steels. 
Since pure y-iron is not stable at low temperatures the above 
values were calculated by application of the Kopp-Neumann 
rule to experimental data on two austenitic Fe-Mn alloys and 
are of uncertain accuracy. 

e Superconducting transition temperature. 

i Superconducting transition temperature of mercury. 


: Melting pomtprerure of mercury. 2 
1JIn silicon the electronic specific heat, y7, is markedly 
dependent on impurities. Values of the coefficient, y, from zero 
to 2.4 X 10-6 jg“! deg-2 K have been geported. The values in 
the above table are for pure silicon (y = 0). 

m It has been shown (Barrett 1956, “Hull & Rosenberg 1959) 
that sodium partially transforms at low temperatures from the 
normal body-centered cubic structure to close-packed hexagonal. 
The transformation is of the martensitic type and is promoted by 
cold-working at the low temperatures. Inasmuch as none of the 
calorimetric measurements on sodium were accompanied by 
crystallographic analysis, the tabulated data below 100°K are to 
some degree ambiguous. 

n Superconducting transition temperature of tin. 

© Superconducting transition temperature of tantalum. 


CONSTANTS OF DEBYE-SOMMERFELD EQUATION 


Cy = yT + aT; & = 127R/5603; 0 < T < Tmax; Tmax = maximum temperature 
to which the equation can be used with the limiting value of 6. 


Substance 1087 y 10% 60 Tmax 
Metals: jg” deg~? K | mjg-atom— deg~? K | jg-1 deg-4 K | deg K | deg K 
Aluminum. . 50. 1.36 0.93 426 4 
Beryllium......... 25 0.226 .138 1160 20 
Bismuth 0.32 .067 5.66 118 2 
Cadmium......... 5.6 .63 2.69 186 _ 3 
Chromium........ 28.3 1.47 0.165 610 4 
Coppers...) .Wreul, 10.81 0.687 746 344.5 10 
Germanium (8) (a) 528 370 2 
old F.E.F eae. 3.75 0.74 2.19 165 15 
Indium. 6h sitet 15.8 1,81 13.1 109 2 
Gem IRON erat tesa ryote 90 5.0 0.349 464 10 
Lead. Paks vs 15.1 3.1 10.6 96 4 
Magnesium....... 54 1.32 1.19 406 4 
a-Manganese..... 251 13.8 0.328 476 12 
Molybdenum..... 23 2.18 .238 440 4 
Nickel nuschecs es 120 7.0 .39 440 4 
Niobium.......... 85 7.9 64 320 1 
Palladium........ 98 10.5 .89 274 4 
Platinumrnccores 34.1 6.7 72 240 3 
Rhodium sse.cs-« 48 4.9 173 478 4 
Silicon... (8) (8) .263 640 4 
Silver. . ie 5.65 0.610 1.58 225 4 
Sodium.......... 60 1.37 21.4 158 4 
Tantalum......... 31.5 8.7 0.69 250 4 
Tin (white)....... 14.7 1.75 Pen 195 2 
Titania. ose 71 3.4 0.54 420 10 
Tungsten......... 7 1.3 .16 405 4 
Zines... Ress | eee 9.6 0.63 1.10 300 4 
Alloys: 
Constantan®...... 113 6.9 0.56 384 15 
Monel®........... 108 6.5 62 374 20 
Other inorg. subs.: 
Diatibnaiat <o5s4| Goose tiaeel | eceeubite- Salat. 0.0152 | 2200 50 
Neate Maa fs shh tl) tiles cehiautl||\nbs.« Mese- fyGe-« 15.2 192 10 
PUTER as de icinsisl Deieil dis Weise Rta | sine 's SM RES OEMS ae S714. Bieasaaee 5 
rae subs.: 
lyptal.. 27 5s 4 
Dabite 70s. saves 35 Sedat 4 
Polystyrene....... CSA ilar aes 4 


(a) Superconducting. 
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BOILING POINT OF WATER 


(Hydrogen Scale) 
ea a lel ee a 


Tenths of millimeters Tenths of millimeters 


Pressure Pressure 
m 
ae Deas et tep el eG 7. 8) |e = o || 2 | -3°| «| 5 eee eee 
an an a ae eee ese lan |S ean 250 99.630 | 633 | 637 | 641 | 645 | 648 | 652 | 656 | 659 | 663 
686 | 689 | 693 | 697 | 700 
722 | 725 | 729| 733 | 737 | 741 | 745 | 749 751 667 | 671 | 674 | 678 | 682 
fot cf 153 157 761 | 765 | 769] 773 | 777 | 781 | 785 | 789 = 752 704 | 708 | 712 | 715 | 719 723 | 726 | 730 he ee 
0: 792 | 796 | 800 | 804 | 808 | 812 | 8i6 | 820 | 824 | 828 753 741 | 745 | 749 | 752 | 756 | 760 | 764 | 767 | 771 
403 832 | 836 | 840 | 844 | 847] 851 | 855 | 859 | 863 | 867 754 778 | 782 | 786 | 790 | 793 | 797 | 801 | 804 | 808 | 812 
704 871 | 875 | 879 | 883 | 887 | 891 | 895 | 899 | 902 | 906 ne iete ats | oa ; 27 83 9 83 ‘ 83 3 84 1 845 so 
4 | 918 | 922 | 926 | 930 | 934 | 938 | 942 | 946 =. 756 852 | 856 | 860 
708 97-049 953 957 | 961 | 965 | 969 | 973 | 977 | 981 | 985 757 889 | 893 | 897 | 900 | 904 | 908 | 911 915 919 923 
707 989 | 993 | 996 |*000 |*004 |*008 |*012 |*016 |*020 |*024 758 926 | 930 | 934 | 937 | 941 945 948 952 956 | 959 
708 | 98.028 | 032 | 036 | 040 | 043] 047 | 051 | 055 | 059 | 063 = 759 963 | 967 | 970 | 974 | 978 
709 067 | 071 | 075 | 079 | 082 | 086 | 090 | 094 | 098 | 102 a ag | oo | 007 011 015 018 02 2 026 029 033 
125 | 129 | 183 | 137 | 141 761 037 | 040 | 044 
at % 148 149 153 157 160 164 | 168 | 172 | 176 | 180 762 074 | 077 | 081 | 085 | 088 092 096 099 103 107 
12 184 | 188 | 192 | 195 | 199) 203 | 207 | 211 | 215 | 219 = 768 110 | 114 | 118 | 121 | 125 | 1 32 | 138 a 148 
713 223 | 227 | 230 | 234 | 238 | 242 | 246 | 250 | 254 258 764 147 | 151 | 154 | 158 | 162 | 165 | 1 
714 261 | 265 | 269 | 273 | 277 | 281 | 285 | 289 | 29 wens aco ian Waa 191 195 198 202 206 209 213 216 
.300 | 304 | 308 | 312 | 316 | 320 | 323 | 327 | 331 | 335 766 220 | 224 | 22 1 
io 98-339 | 343 | 347 | 351 | 355 | 358 | 362 | 366 | 370 | 374 767 257 | 260 | 264 | 268 | 271 ‘| 275 | 279 283 286 200 
717 378 | 382 | 385 | 389 | 393 | 397 | 401 | 405 | 409 | 412 768 293 | 297 | 300 | 304 | 308 | 311 } 315 | 319 | 322 3 
718 416 | 420 | 424 | 428 | 432 | 436 | 440 | 443 | 447 | 451 769 330 | 333 | 337 | 341 | 344 | 348 | 352 | 355 | 359 | 363 
719 455 | 459 | 463 | 467 | 470 | 474 | 478 | 482 | 4 eee aie a1 381 384 38s 392 395 399 
501 | 505 | 509 | 513 | 517 | 52C | 524 | 528 = 771 403 | 406 | 410 
at ear 636 | 540 | 544 | 547 | 801 | 555 | 550 | 503 | 567 772 439 | 442 | 446 | 450 | 453 | 457 | 461 | 464 | 468 | 472 
722 570 | 574 | 578 | 582 | 586 | 590 | 593 | 597 | 601 | 605 773 475 | 479 | 483 | 486 | 490 | 493 | 497 | 501 | 504 | 508 
723 609 | 613 | 617 | 620 | 624 | 628 | 632 | 636 640 643 774 511 | 515 | 519 | 522 | 526 | 530 | 533 | 537 | 540 | 544 
70 | 67 
724 647 | 651 | 655 | 659 | 662 | 666 | 6 sth is, ieee a 581 s55 689 se2 588 369 s73 817 s00 
725 98.686 | 689 | 693 | 697 | 701 | 705 | 709 | 712 | 716 | 720 776 584 | 58 
726 728 | 732 | 785 | 739 | 743 | 747 | 751 | 755 | 758 = 777 620 | 624 | 627 | 631 | 634 | 638 | 642 | 645 | 649 
727 762 | 766 | 770 | 774 | 777 | 781 | 785 | 789 | 793 | 797 778 656 | 660 | 663 | 667 | 671 | 674 | 678 | 681 | 685 | 689 
728 800 | 804 | 808 | 812 | 816 | 819 | 823 | 827 gal 835 779 692 | 696 | 689 | 703 | 707 | 710 | 714 | 718 | 721 | 725 
6 | 850 | 854 861 | 865 
rt| soc | aro | ac |e | ea | me | toot |g] ele] te |e es | 
730 { 98.877 | 880 | 884 | 888 | 892 | 896 | 899 | 903 | 907 | 911 = 781 764 | 768 | 772 
731 915 | 918 | 922 | 926 | 930 | 934 | 937 | 941 | 945 | 949 = 782 800 | 804 | 807 | 811 | 815 | 818 | 822 | 825 | 829 | 833 
732 953 | 956 | 960 | 964 | 968 | 972 | 975 | 979 | 983 | 987 783 836 | 840 | 843 | 847 | 851 | 854 | 858 | 861 | 865 | 809 
733 991 | 994 | 998 |*002 |*006 |*010 |*013 “017 *021 ro38 784 872 | 876 | 879 | 883 | 886 | 890 | 894 | 897 | 901 | 904 
99.029 | 032 | 036 | 040 | 044 | 048 | 051 | 055 | 0 
bee ae : 785 | 100.908 | 912 | 915 | 919 | 922 | 926 | 929 | 933 | 937 | 940 
735 99.067 | 070 | 074 | 078 | 082 | 085 | 089 | 093 | 097 | 101 786 944 | 947 | 951 | 954 | 958 | 962 | 965 | 969 | 972 | 976 
736 104 | 108 | 112 | 116 | 119 | 123 | 127 | 131 | 135 | 138 787 979 | 983 | 987 | 990 | 994 | 997 |*001 |*005 |*008 |*012 
737 142 | 146 | 150 | 153 | 157 | 161 | 165 | 169 | 172 | 176 788 | 101.015 | 019 | 022 | 026 | 029 | 033 | 037 | 040 | 044 | 047 
738 180 | 184 | 187 | 191 | 195 | 199 | 203 | 206 | 210 | 214 += 789 051 | 054 | 058 | 062 | 065 | 069 | 072 | 076 | 079 | 083 
739 218 | 221 | 225 | 229 | 233 | 236 | 240 | 244 | 248 | 252 
790 | 101.087 | 090 | 094 | 097 | 101 104 | 108 | 112 | 115 | 119 
740 | 99.255 | 259 | 263 | 267 | 270 | 274 | 278 | 282 | 285 | 289 ©= 791 122 | 126 | 129 | 133 | 12 140 | 144 | 147 | 151 | 154 
741 293 | 297 | 300 | 304 | 308 | 312 | 316 | 319 | 323 | 327 792 158 | 161 | 165 | 168 | 172 | 176 | 179 | 183 | 186 | 190 
742 331 | 334 | 338 | 342 | 346] 349 | 353 | 357 | 361 | 364 793 193 | 197 | 200 | 204 | 207 | 211 | 215 | 218 | 222 | 225 
743 368 | 372 | 376 | 379 | 383 | 387 | 391 | 394 | 398 | 402 794 229 | 232 | 236 | 239 | 243 | 246 | 250 | 254 | 257 | 261 
744 406 | 409 | 413 | 417 | 421 | 424 | 428 | 432 | 436 | 439 
795 | 101.264 | 268 | 271 | 275 | 278 | 282 | 286 | 289 | 293 | 296 
745 | 99.443 | 447 | 451 | 454 | 458 | 462 | 466 | 469 | 473 | 477 796 300 | 303 | 307 | 310 | 314 | 317-| 321 | 324 | 328 | 332 
746 481 | 484 | 488 | 492 | 495 | 499 | 503 | 507 | 510 | 514 = 797 335 | 339 | 342 | 346 | 349 | 353 | 356 | 360 | 363 | 367 
747 518 | 522 | 525 | 529 | 533 | 537 | 540 | 544 | 5481551 798 370 | 374 | 377 | 381 | 385 | 388 | 392 | 395 | 399 | 402 
748 555 | 559 | 563 | 566 | 570 | 574 | 578 | 581 | 585 | 589 79 406 | 409 | 413 | 416 | 420 | 423 | 427 | 430 | 434 | 437 
749 592 | 596 | 600 | 604 | 607 | 611! 615 | 619 | 622! 626 800 | 101.441/...]...]..-1.4.... 


MELTING POINTS OF MIXTURES OF METALS 
(Smithsonian Physical Tables) 
Melting-points, °C. 


Percentage of metal in second column. Percentage of metal in second column. 


Metals 


0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 


Pb. Sn. 1455 1380 1290 1200 1235 1290 1305 1230 1060 800 232 
Bi. 96 425 520 590 645 690 720 730 715 570 268 
Te. 96 125 185 245 285 325 330 340 360 390 322 
Ag. 322 420 520 610 700 760 805 850 895 940 954 
Na. 321 300 285 270 262 258 245 230 210 235 302 
Cu. 322 280 270 295 313 327 340 355 370 -390 419 
Sb. 1063 910 890 895 905 925 975 1000 1025 1060 1084 

Al. Sb. 1064 1062 1061 1058 1054 1049 1039 1025 1006 982 963 
Cu. 1075 1125 1190 1250 1320 1380 1455 1530 1610 1685 1775 
Au. 62 17.6 —10 —3.5 5 11- 26 (41 SS58eeeemor-o 
Ag. ... 90 110 135 162 265 
Zn. 62.5 133 165 188 205 215 220 240 305 1 
Fe. 1080 1180 1240 1290 1320 1355 1380 1410 1430 1440 1455 
Sn, 1082 1035 9 945 910 870 830 7 814 875 960 

8b. Bi. 1084 1005 890 755 725 680 630 580 530 440 232 
Ag. 1084 1040 995 930 900 880 820 780 700 580 419 
Sn. 959 850 755 705 690 660 630 610 570 505 419 
Zn. 959 870 750 630 550 495 450 420 375 300 232 


*The data in this table are compiled from various sources,—hence The triple point of water, 0.01°C (273.16°K) is the thermodynamic point 
Variations in the melting point of the metals as shown in this column, for temperature measurements. 
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THERMAL PROPERTIES OF PURE METALS 


From Handbook of Tables for Applied Engineering Science by R. E. Bolz and G. L. Tuve, The Chemical Rubber Co., 1970 


At Atmospheric Pressure Liquid Metal 
At 100°K At 25°C (77°F) Vapor pressure 
Thermal Coeff. of Specific 10° 4atm 10° °atm 10° ° atm 

Latent conduc- linear Thermal Va 

heat of tivity, Specific Specific expansion, conduc- (liquid) 

fusion, watts heat, heat, (x 10° ) tivity, at 2000°K 

Metal cal/g cm°C cal/g°C cal/g°C (°C)~' watts/em°C* cal/g°C Boiling point temperatures, °K 
Aluminum 95 3.00 0.115 0.215 25 2.37 0.26 1,782 1,333 1,063 
Antimony 38.5 — 0.040 0.050 9 0.185 0.062 1,007 741 612 
Beryllium 324 — 0.049 0.436 12 2.18 0.78 1,793 1,347 1,085 
Bismuth 12.4 — 0.026 0.030 13 0.084 0.036 1,155 851 677 
Cadmium 113¥2 1.03 0.047 0.055 30 0.93 0.063 655 486 388 
Chromium 79 1.58 0.046 0.110 6 0.91 0.224 1,992 1,530 1,247 
Cobalt 66 — 0.057 0.10 12 0.69 0.164 2,167 1,652 1,345 
Copper 49 4.83 0.061 0.092 16.6 3.98 0.118 1,862 1,391 1,120 
Gold 15 3.45 0.026 0.031 14.2 3.15 0.0355 2,023 1,510 1,211 
Iridium 33 — 0.022 0.031 6 1.47 0.0434 3,253 2,515 2,062 
Iron 65 1.32 0.052 0.108 12 0.803 0.197 2,093 1,594 1,297 
Lead 535 0.396 0.028 0.031 29 0.346 0.033 1,230 889 698 
Magnesium 88.0 1.69 0.016 0.243 25 1.59 0.32 857 638 509 
Manganese 64 — 0.064 0.114 22 a 0.20 1,495 1,131 913 
Mercury 2.7 — 0.029 0.033 — 0.0839 - 393 287 227 
Molybdenum 69 1.79 0.033 0.060 5 1.4 0.089 3,344 2,558 2,079 
Nickel 71 1.58 0.055 0.106 13 0.899 0.175 2,156 1,646 1,343 
Niobium 
(Columbium) 68 0.552 0.045 0.064 i 0.52 0.083 3,523 2,721 2232 

Osmium 34 — — 0.031 5 0.61 0.039 -- — — 
Platinum 24 0.79 0.024 0.032 9 0.73 0.043 2,817 2,155 1,757 
Plutonium 3 _- 0.019 0.032 54 0.08 0.041 2,200 1,596 1,252 
Potassium 14.5 — 0.150 0.180 83 0.99 — 606 430 335 
Rhodium 50 — — 0.058 8 1.50 0.092 — — — 
Selenium 16 a — 0.077 37 0.005 — -- a — 
Silicon 430 —- 0.062 0.17 3 0.835 0.217 2,340 1,749 1,427 
Silver 26.5 4.50 0.045 0.057 19 4.27 0.068 1,582 1,179 952 
Sodium 27 0.234 0.293 70 1.34 —_— 701 504 394 
Tantalum 41 0.592 0.026 0.034 6.5 0.54 0.040 3,959 3,052 2,495 
Thorium 17 — 0.024 0.03 12 0.41 0.047 3,251 2,407 1,919 
Tin 14.1 0.85 0.039 0.054 20 0.64 0.058 1,857 1,366 1,080 
Titanium 100 0.312 0.072 0.125 8.5 0.2 0.188 2,405 1,827 1,484 
Tungsten 46 2S 0.021 0.032 4.5 1.78 0.040 4,139 3,228 2,656 
Uranium 12 a= 0.022 0.028 13.4 0.25 0.048 2,861 2,128 1,699 
Vanadium 98 -- 0.061 0.116 8 0.60 0.207 2,525 1,948 1,591 
Zinc 27 eS? 0.063 0.093 35 iiss — 752 559 449 


* (watts/em°C) x 860.421 = Cal(gm)hr~'cm~'°C™! 
(watts/cm°C) x 57.818 = Btuhr~' ft"! °F. 
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Element 


Actinium 
Aluminum 
Americium 
Antimony 
Argon 
Arsenic (gray) 
Astatine 
Barium 
Berkelium 
Beryllium 
Bismuth 
Boron 
Bromine 
Cadmium 
Calcium 
Californium 
Carbon 
Cerium 
Cesium 
Chlorine 
Chromium 
Cobalt 
Columbium 
(See Niobium) 
Copper 
Curium 
Deuterium 
(See Hydrogen) 
Dysprosium 
Einsteinium 
Element 104 
Element 105 
Erbium 
Europium 
Fermium 
Fluorine 
Francium 
Gadolinium 
Gallium 
Germanium 
Gold (Aurum) 
Hafnium 
Helium 
Holmium 
Hydrogen 
Indium 
Iodine 
Iridium 
Iron (ferrum) 
Krypton 
Lanthanum 
Lawrencium 
Lead 
Lithium 
Lutetium 
Magnesium 


MELTING AND BOILING POINTS OF THE ELEMENTS 


Melting Point 


1050 
660.37 
994 +4 
630.74 
— 189.2 
817 (28 atm.) 
302 
725 
1278 + 5 
271.3 
2300 
—7.2 
320.9 
839 +2 


~3550 
(hie) 
28.40 + 0.01 
— 100.98 
1857 + 20 
1495 


1083.4 + 0.2 
1340 + 40 


1412 


1529 

822 

—219,62 
(27) 
1313+ 1 
29.78 
937.4 

1064.43 

2227 + 20 

—272,.226am 
1474 

— 259.14 
156.61 
113.5 

2410 

1535 

— 156.6 
921+5 
327.502 
180.54 
1663+ 5 
648.8 + 0.5 


Boiling Point 
°c 


3200 + 300 
2467 
2607 
1750 
— 185.7 
613 (sub.) 
337 
1640 
2970 (S mm) 
1560 + 5 
2550 (sub.) 
58.78 


— 268.934 
2695 
— 252.87 
2080 
184.35 
4130 
2750 
— 152.30 + 0.10 
3457 
1740 
1347 
3395 
1090 


Element 


Manganese 
Mendelevium 
Mercury 
Molybdenum 
Neodymium 
Neon 
Neptunium 
Nickel 
Niobium 
Nitrogen 
Nobelium 
Osmium 
Oxygen 
Ozone 
Palladium 
Phosphorus (white) 
Platinum 
Plutonium 
Polonium 
Potassium 
Praseodymium 
Promethium 
Protactinium 
Radium 
Radon 
Rhenium 
Rhodium 
Rubidium 
Ruthenium 
Samarium 
Scandium 
Selenium (gray) 
Silicon 
Silver 
Sodium 
Strontium 
Sulfur (rhombic) 
(monoclinic) 
Tantalum 
Technetium 
Tellurium 
Terbium 
Thallium 
Thorium 
Thulium 
Tin 
Titanium 
Tungsten 
Uranium 
Vanadium 
Wolfram (See Tungsten) 
Xenon 
Ytterbium 
Yttrium 
Zinc 
Zirconium 


Melting Point 
°C 


1244 + 3 
— 38.87 
2617 
1021 

— 248.67 
640 + 1 
1453 

2468 + 10 

— 209.86 


769 

112.8 

119.0 

2996 

2172 

449.5 + 0.3 
1356+ 4 
303.5 

1750 

1545 
231.9681 
1660 + 10 
3410 + 20 
1132.3 + 0.8 
1890 + 10 


Boiling Point 
2 


1962 


5027 + 100 
— 182.962 
—111.9 
3140 
280 
3827 + 100 
3232 
962 
774 
3512 
2460 (?) 
1140 
—61.8 
5627 (est.) 
3727 + 100 
688 
3900 
1791 
2831 
684.9 + 1.0 
2355 
2212 
882.9 
1384 
444.674 
444.674 
5425 + 100 
4877 
989.8 + 3.8 
3123 
1457 + 10 
~4790 
1947 
2270 
3287 
5660 
3818 
3380 


—107.1 + 3 
1194 
3338 

907 

4377 


BOILING POINTS AND TRIPLE POINTS OF SOME LOW BOILING ELEMENTS 


Element 


Boiling point °K 


4.216 
20.27 
20.379 
77.35 
90.188 
87.45 


Triple point °K 
13.81 
13.95 


54.34 
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4 point °K 


2.174 


MOLECULAR ELEVATION OF THE BOILING POINT 


(Most values from Hoyt, C.S. and Fink, C.K., J al of Physi mis- 
try, Vol. 41. No. 3., March, 1937.) — ee vepel Che 


Molecular elevation of the boiling point showing the elevation of the 
boiling point in degrees C due to the addition of one gram molecular weight 
of the dissolved substance to 1000 grams of any one of the solvents below. 
The correction in the last column gives the number of degrees to be sub- 
tracted for each mm. of difference between the barometric reading and 


760 mm, 
.K Barometric Correction 

Solvent B per mm, 
Acetic: acid 2. .cc an tonsa s aes clots 3.07 0.0008 
AQCCONEGH sc aeierias Mette: © scien ih Yel 0.0004 
Aniline’ 054 55. SP SS owen were 3.52 0.0009 
BORON OSes corset Basten! vise Batol cbe tere 2.53 0.0007 
Bromobenzene.................5. 6.26 0.0016 
Carbonibisulfidés.ccs cute as fun: 2.34 0.0006 
Carbon tetrachloride............. 5.03 0.0013 
Chioroformyeamarineriseeciiecm ne 3.63 0.0009 
Cyclohexane serene ese 2.79 0.0007 
Ethanol (ethyl alcohol)........... 1.22 0.0003 
Bthyl acetate..3.)5. 66nd es bs dado 2.77 0.0007 
thy] ethers; . gaiaee oe Gok cmes cree 2.02 0.0005 
M-ELOXONG s/s ieccseietevs oa ee etieesudet 2.75 0.0007 
Methanol (methyl alcohol)........ 0.83 0.0002 
Methyllacetate); as. eeeectus can 2.15 0.0005 
Nitrobensene cscs cs scineene nic ote 5.24 0.0013 
m-Octanenasaecne ft seciaciacuets 4.02 0.0010 
Phenol...70R. Saar corse coe ek ale 3.56 0.0009 
OMENG yiertnrincn pet oaireinaek oes 3.33 0.0008 
Wateriiidicts nical Ss SRDS Soiree 0.512 0.0001 


MOLECULAR DEPRESSION OF THE FREEZING POINT 


Showing the depression of the freezing point due to the addition of one 
gram molecular weight of dissolved substance, for various solvents. 


Depression for one gram 
molecular weight dissolved 


Solvent in 100 gms. 
°C 

A GCOTIC/ AGI face ars:csstcisacieieies exehulele efstetsratete love tere’ 39.0 

MB GTBONG Seis ts ccc pater oscis chore! ovels.c/s/aioveleciavete 49.0 
BEnkOphGnOnedeiel. uicrak. cor shalois'elalcirertrs c:etelels 98.0 
Winhony leer cca ese ecearerettie eelpicrevcleleteyerere te 80.0 
Diphenylamine scone eas he thie Ie sitelealelee hele 86.0 
Dt y lene CADKOMUGEG sa crctentstsievetnistere re reter sie years 118.0 

WV OPIMIO Chek cee 6 nice eseelele «ls hs <isisipisisctsien 27.7 
Naphthalene. cers tec ce: velclelcteverevatel steioteminels 68-69 
INitrobeneenOy cc rtetdstrslesls cis:cltis 3 2 :s/61s sre\e.s 70.0 
IPReriOllvaperra verve cia citetere ti sfelcte stelereleitrcielels 74.0 
PLOATIG ACID Adisetercrensveiovapeieicisl rote vio URianron ee 45.0 

PL Tiphenyl Methane so ct «he cisusoushhiae sauces 124.5 
Drethane .5G5s odin cd kere wee etree: 51.4 
Waters cure coal oho satins Separates 18.5-18.7 
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CORRECTION OF BOILING POINTS TO STANDARD PRESSURE 
By H. B. Hass anv R. F. NEwTon 


This correction may be made by using the equation: 


Bes (273.1 + ¢)(2.8808 — log p) (1) 
— $ + .15(2.8808 — log p) 


where At = degrees C to be added to the observed boiling point. 
t = the observed boiling point. 
log p = the logarithm of the observed pressure in millimeters of mercury. 
¢@ = the entropy of vaporization at 760 mm. 


The value of ¢ may be estimated from the graph and the table. Substances not included 
in the table may be classified by grouping them with compounds which bear a close 
physical or structural resemblance to them. 

Example 1. Benzene boils at 20°C. at 75 mm pressure. What is its normal boiling 
point? We do not find benzene in the table but we find hydrocarbons in group 2, and a 
group 2 compound with a boiling point of 20° has a ¢ of 4.6. 

Substituting in the equation 


Ay = (273-1 + 20) (2.8808 — 1.8751) _ p50 
4.60 + .15(2.8808 — 1.8751) 


Adding this to 20° gives 82° as a first approximation. 

The graph shows that the ¢ for a compound of group 2 boiling at 82° is 4.72 instead 
of 4.60 which we originally used. Since ¢ is in the denominator, this increase will lower 
our At by the ratio, 4.60/4.72, or the corrected At is 62 X 4.60/4.72 = 60.4. Adding 
At to t, gives 80.4° as a second approximation. 

The formula can best be used in a slightly different form when the reverse calculation 
is desired, 7.e., when one calculates the vapor pressure at a given temperature, lower 
than the normal boiling point. 


pat 
218 dart bel HAL 


Example 2. Alcohol boils at 78.4°C. What is its vapor pressure at 20°C.? Substituting 
in equation 2: 


2.8808 — log p = (2) 


6.06 X 58.4 
2.8808 — = 
Umm = 50s =eCis CER) wo an 


log p = 2.8808 — 1.245 = 1.6358 
p = 43.2 mm. 


Here no second approximation is necessary, since the correct value of ¢ was taken 
immediately, the normal boiling point having been known. 


Compound Group Compound Group 
Acetaldelivide ese eeene 3 AMINES 5 ssiescacetaaoe eee 3 
Acetic BOI At eee eee fe 4 m- Amy alcohol. sneer 8 
Acetic anhydride............. 6 Anthracene. .e eee eerie 1 
ACetOU Gt. a5 eee 3 Anthraquinones rere een 1 
Acetophenone............... 4 Benzaldehyde............... 2 
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CORRECTION OF BOILING POINTS TO STANDARD PRESSURE(Continued) 


Compound Group Compound Group 
Benzolcsacid crete acne 5 Hydrogen cyanide............. 
Benzonitrilesre nacvay. Se 2 Tsoamylealcoholesss rae 
Benzophenone............... 2 Isobutyl alcohol.............. 
Benzylalcohol?2 2.22... . eee 5 Isobutyric acid............... 
Butylethylenensee cao eee 1 [socaproicjacid meee ate 
BuUtyrickacid eines ee 7 Methane x crectere, carton 
Camphor Jecirk siskh Fin ee 2 Methanol ts, Seeict ais at BOs 
Carbon monoxide............ 1 Methyl'aminesnnee...ce nee 
Carbon oxysulfide............ 2 Methyl benzoate.............. 
Carbon suboxide............. 2 Methyl’ethersia 5 fermi... 
Carbon sulfoselenide.......... 2 Methyl ethyl ether............ 
m.p. Chloroanilines........... 3 Methyl ethyl ketone........... 
Chlorinated derivatives....... Same group as Methyl fluoride. co\nr....4...:6 


though ClwereH Methyl formate............... 


01ND. CLEBOIS Ae at eae 4 Methyl salicylate............. 
Cyanogen eer cs doce. ons eens 4 Methyl silicane..3.-.;........- 
Cyanogen chloride........... 3 a, 6 Naphthols 28-8)... het. 
Dibenzyl ketone............. 2 Nitrobenzene 22 a8. wel. vs 
Dimethyl amine............. 4 Nitromethane>.. a. «nec s-ss. 
Dimethyl] oxalate............ 4 o.m.p. Nitrotoluenes........... 
Dimethy] silicane............ 2 o.m.p. Nitrotoluidines........., 
FESCETS RTGS cls cyaereie oo telah ead be 3 Phenanthrene sto (er. + ts ce: 
Hthanoletes...4-> skiers i 8 Phenoley toss eB crete cect 
Etherser a; 2 tan acai 2 Phosgene act... : SS Bbyanctee see 
Ethylamine.. 40ers. 4 Phthalic anhydride............ 
Ethylene glycol.............. 7 Propionictacid s, (20:5. < .ch ee 
Hthylene‘oxide?.... ..osst..- 3 n-Propyl aleohols.¢.2....)..... 
HOLTMIGRACIG saa. eae eee 3 Quindlines 2 asc wader 
Glycol diacetate............. 4 Sulfides.......... 


Halogen derivatives.......... Same group as Tetranitromethane............ 
though halogen Trichloroethylene............. 
were hydrogen. Valeric acid.................. 

Heptylic acid................ 7 Watertge. 3.5.0 502 Saebbae sh eves 

Hydrocarbons............... 2 


ON WNnnWOInNnNOKFNNWWOWrRNRPRWNWWWOaNHE NOON W 


VE fe lelotsdd tos 
BISSRAS Roe 
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VAN DER WAALS’ CONSTANTS FOR GASES 


(Calculated from Amagat units in Sy eee Physical Chemical 
Tables 


Van der Waals’ equation is an equation of state for real gases. It may be written 
n’a 
(P + >) (V — b) = RT for one mole. or (P te a) (V — nb) = nRT for n moles. 
The term a is a measure of the attractive force between the molecules. The term 6 is due to the finite volume of the molecules and to 
their general incompressibility. It is known that a and 6 vary to some extent with temperature. 


The values for a and b in the following table are those to be used when the pressure is in atmospheres and the volume is in liters. Thus 


R in the above equation will be 0.08206 liter atmospheres per mole per degree. T is degrees Kelvin. 


a b 
Name Formula | ee Formula . 
(liters)? K atm. | liters (liters)? X atm. 
(mole)? mole (wole)? 
Aceticiacidisss-ciero cue CH;CO2:H 17.59 ORTOGS Teena ee eee kee ana : 
Acetic anhydride. ...... (CH3CO)20 19.90 0. 1263 AA san OO Ee ee os 
Acetone s.4.38 = fens «eile (CH3)2CO 13.91 0.0994 Hy drow hides 3. 0.04081 
Acetonitrile....... .... CH3CN 17.58 0.1168 YELO gen) CHOI GO “icra : 0463 
x i C:H 4.390 0.05136 Hydrogen selenide....... 5. 0.04637 
cetylene.......+-+++-- 22 - of : Hyd ulfide H a 0.04287 
Term warcaoannoolc NH; 4.170 0.03707 H yi ba SL IG OU OCIS 33. 0.1656 
Amy] formate HCO2CsHu 27-58 0.1730 odobenzene: > +) ie0:+- ++ % “ 0.03978 
Amylonesntaic. oven shes CsHio 15.90 0.1207 ne seteene se eeacees He a A Gieas 
eens Gu oaeea Giada Mune Mesitylenetsts..eece ore (CH) CoH 34. 0.1979 
ae ee as SOY 1.345 0.03219 Methane: ......:-.-.--- Ha 2. 0.04278 
peteca oar: 18.00 0.1154 Methyl acetate......---- CH,CO:CHs 15. 0.1001 
Benzonitrile............ CeHsCN 33.39 0.1724 Bayt se seneeeeees CH,OH a: Ooeree 
Pi tienes at ce pe Pets teas Methyl butyrate......... C3H;CO:CH: 23. 0. 1569 
iso-Butane..........+-. Cio 12.87 0.1142 Methyl isobutyrate...... C3:H;CO2CHs 24. 0.1637 
iso-Butyl acetate. .... CHsCO.CaHs 28.50 0.1833 Methyi ohioude vente eee Ho: S u g: eye 
iso-Butyl alcohol........CsHsOH | #£=69117.03 # #&#+4| 0.1148 +1°.Methylether............ 3)2 4 ‘ 
fe auea pence Chl Calls 3B 80 O:2i42 “Methyl ethyl ether....... CH0C2Hs 0.09775 
iso-Butyl formate....... HCO2CiHs 22.54 0.1476 Methyl ethyl pulfide..... CH3SCoHs 0.1304 
ace eet Seis arerttere ee ae rer 0. ee Spd sagrins TV ACQOOUD conce eet: 
enc cweee eee: i : we eeteese 2 3 . 
Garten dioxida ds eee. CO; 3.592 ate Methyl propionate....... C2HsCO2CHs 0.1360 
Carbon disulfid CS: 11.62 Borage Methyl sulfide CH;)28 0.09213 
arbon disulfide....... 2 ‘0.07685 jj é# Methyl! sulnde..........- 3)2 : 
Carbon monoxide....... (ore) 1.485 0.03985 Methyl valerate......... sHeCO:CH, 0.1845 
Carbon oxysulfide..... Cos 3.933 0.05817 Naphthalene...........- 0. 1937 
Carbon tetrachloride. ...! CCl 20.39 0.1383 Neon.....-.6+sseeeeeeee 0.01709 
Chiorine.tgasece neces, Cl2 6.493 0.05622 Nitric oxide.......-..-.- 0.02789 
Chlorobenzene......... CcHsCl 25.43 0.1453 Nitrogen. .....-..+.++5+ 0.03913 
Chloroform@ess. 2 ree CHCl: ely, 0.1022 Nitrogen dioxide......... 0.04424 
m-Cresol...............| CHsCsHsOH 31.38 0.1607 Nitrous oxide........... 0.04415 
Cyanogen si ceccecics ae C2Ne2 7.667 0.06901 n-Octhners ve ceidcles/sicis 6 0.2368 
Cyclohexane........... CoHiz 22.81 0.1424 Oxygen..........-..+6- 0.03183 
Cymenesessiaacicsce nee’ CioHus 42.16 0.2336 n-Pentane So Mhe cleta aisle efets.s 0.1460 
Decane........-..2s0¢. CioHiz 48.55 0.2905 tso-Pentane...........+. 0.1417 
Di-igobutyl........... CsHis 34.97 0.2296 Phenetole........-.-++++ 0.1963 
Diethylamine.......... (C2Hs)2NH 19.15 0.1392 Phosphine........ pe-ond PH; 0.05156 
Dimethylamine........ (CHs)2NH 10.38 0.08570 Phosphonium chloride. ...| PHiCl 0.04545 
Be oat es eere) Secon an (CHs)2 a = 0.1970 hele is Weisieise saeinerar E a s Se 
Nath ApS San conced 6tis)2 ‘ 0.2480 TOPANG. ... cc cccccscc cus 8 iv 
Diphenyl methane... .. (CeHs)2CHs 38.20 0.2240 Propionic acid......-.-.. C:H.CO:H 0. 1187 
Dipropylamine......... (C:H1)2NH 27:72 0. 1820 Propionitrile............ 2Hy 0. 1064 
a eOrT oD) MAeneoonec: erade ri a: 0.1689 propyl oo Se ahete ss ate a: Me Ae 
PONG 5 bconteee eee : /9494 5 | | Propylalcohol..........)- 7 2 
Bthane si... eee se 5.489 0.06380 Propylamine............ CiH:NH2 0.1090 
Ethyl acetate.......... CH;CO.C:2H; 20.45 0.1412 eeopy benzene.......... CeHsC3H7 0.2028 
Ethyl alcohol.......... C:H;OH 12.02 0.08407 iso-Propyl benzene....... CcoHsC3Hz 0.2025 
Ethylamine............ C:HsNH:z 10.60 0.08409 Propyl chloride.......... C;H7Cl 0.1141 
Ethyl benzene.......... C2HsCcHs 28.60 0.1667 Propyl formate.......... HCO:C;H7 0.1280 
Ethyl butyrate......... C3:H:CO2C2Hs 30.07 0.1919 Propylenesae setae os C2He 0.08272 
Ethyl isobutyrate....... C3H;CO:C2Hs 28.87 0.1994 Pseudo-cumene..........| CoH3(CHs)s 0.2021 
ee chloride. :...2:. ; C:H;Cl 10.91 0.08651 Silicon fluoride.......... SiF« 0.05571 
ee ether... oseeviers (C2Hs)20 17.38 0.1344 Silicon tetrahydride...... SiH, 0.05786 
thy] formate.......... HCO.C2Hs 14.80 0.1056 Stannic chloride......... SnCls 0.1642 
Ethyl mercaptan. .-| CoHsSH 11.24 0.08098 Sulfur dioxide........... S02 0.05636 
Ethyl propionate. -| CoHsCO2C2Hs 24.39 0.1615 Thiophene races coe CHS 0.1270 
ete ide.... (C2Hs5)28 aS ee G 124 ee meeedeleerera sterotaiaiays HSN ie et 
! wo 2» oterane 2H, : y 14 riethylamine........... 2Hs5)3 . 
Ethylene bromide. (CH:2Br): 13.98 0.08664 Trimethylamine......... (CH;)3N 0.1084 
Ethylene chloride. (CH2Cl)2 6.91] 0. 1086 Xenon Xe 0.05105 
Ethylidene chloride.... | CH;CHCls 15.50 0.1073 m-Xylene 0.1772 
Fluorobenzene........ - | CoHsF 19.93 0.1286 o-Xylene 0.1755 
Germanium tetrachloride GeC), 22.60 0.1485 Xylene 0.1809 
Helium. cnc nenaaes He 0.03412 0.02370 ater 0.03049 
n-Heptanescin susie. C7Hie 31.51 0. 2065 
VAN DER WAALS’ RADII IN A 
H 
1.2 
N oO F 
1.5 1.40 1.35 
P 5S Cl 
1.9 1.85 1.80 
As Se Br 
2.0 2.00 1.95 
Sb Te I 
2.2 2.20 2.15 


Methyl group CH; and methylene CH::2.0, Half thickness of aromatic nucleus 1.85. 
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EMERGENT STEM CORRECTION FOR 
LIQUID-IN-GLASS THERMOMETERS 


Where 


Accurate thermometers are calibrated with the entire stem 
immersed in the bath which determines the temperature of the 
thermometer bulb. However, for reasons of convenience it is 
common practice when using a thermometer to permit its stem 
to extend out of the apparatus. Under these conditions both 
the stem and the mercury in the exposed stem are at a temper- 
ature different from that of the bulb. This introduces an error 
into the observed temperature. Since the coefficient of thermal 
expansion of glass is less than that of mercury, the observed 
temperature will be less than the true temperature if the bulb is 
hotter than the stem and greater than the true temperature, 
providing the thermal gradient is reversed. For exact work 
the magnitude of this error can only be determined by experi- 
ment. However, for most purposes it is sufficiently accurate to 
apply the following equation which takes into account the 
difference of the thermal expansion of glass and mercury: 


T. = To. + F X L(To — Tm) 


c = 
corrected temperature 


° observed temperature 


L 


F 


mean temperature of exposed stem. The mean 
temperature of the exposed stem may be deter- 
mined by fastening the bulb of a second thermome- 
ter against the midpoint of the exposed liquid 
column. 

the length of the exposed column in degrees above 
the surface of the substance whose temperature is 
being determined. 


“correction factor. For approximate work and 
when the liquid in the thermometer is mercury a 
value for F of 0.00016 is generally used. For more 
accurate work with mercury filled thermometers 
values as given in the following table are used. 
For thermometers filled with organic liquids it is 
customary to use 0.001 for the value of F. 


Values of F for various glasses 


5 Z ‘ : 
Tm°C oat e800. OeEio” ie lit 69 IIT 

50 0.000157 0.000166 0.000156 0.000158 0.000164 

150 0.000159 0.000167 0.000157 0.000158 0.000165 

250 0.000163 0.000168 0.000161 0.000161 0.000170 

350 0.000168 0.000173 OLO00IG6S © Per. ces. 85: 0.000177 

PRESSURE OF AQUEOUS VAPOR 
Vapor PRESSURE OF IcE 
Pressure of aqueous vapor over ice in mm of Hg for temperatures from 
—98 to 0°C. 

Temp. 0 2 4 | 6 Bry Tees) D hot WE] ols.) | 074) 018 | 0.8 
- .000070} .000048} .000033} .000022) .000015 —19 0.854 0.838 0.822 0.806 0.791 
80 .00040 .00029 .00020 .00014 .00010 —18 0.939 0.921 0.904 0.887 0.870 
—70 00194 .00143 .00105 .00077 .00056 —17 1.031 1.012 0.993 0.975 0.956 
—60 .00808 00614 00464 00349 .00261 -—16 1.132 1a a | 1.091 1.070 1.051 
—50 | .02955 | .0230 0178 0138 0106 =_45 | 1.241 |1.219 |1.196 |1.175 | 1.153 
—40 | .0966 0768 0609 0481 0378 = =_44 | 1.361 | 1.336 | 1.312 | 1.288 | 1.264 
—30 | .2859 2318 1873 1507 1209 19 bine 400) 24640 | 14370 ln 411 [386 
—12 1.632 1.602 1.574 1.546 1.518 
Tenp 0.0 0.2 0.4 0.6 0.8 —11 | 1.785 | 1.753 | 1.722 | 1.691 | 1.661 
—10 1.950 1.916 1.883 1.849 1.817 
—29 0.317 0.311 0.304 0.298 0.292 =9 2.131 2.093 2.057 2.021 1.985 
—28 | 0.351 0.344 0.337 0.330 0.324 — 8 | 2.326 2 285 2 246 2.207 2.168 
—27 0.389 0.381 0.374 0.366 0.359 9) 2.537 2.493 2.450 2.408 2.367 
—26 | 0.430 0.422 0.414 0.405 0.397 — 6 | 2.765 2.718 2.672 2.626 2.581 
—25 0.476 0.467 0.457 0.448 0.439 =<5 3.013 2.962 2.912 2.862 2.813 
—24 0.526 0.515 0.505 0.495 0.486 Td 3.280 3.225 2yalvAl 2 a in 3.065 
—23 | 0.580 0.569 0.558 0.547 0.536 — 3..| 3.568 3 509 3.451 3.393 3.336 
—22 | 0.640 | 0.627 | 0.615 | 0.603 | 0.592 =) 20193.880, | 8.816) "| 3.753. —-| 3.691 3.630 
—21 0.705 0.691 0.678 0.665 0.652 =] 4.217 4.147 4.079 4.012 3.946 
—20 | 0.776 0.761 0.747 0.733 0.719 — 0 | 4.579 4.504 4.431 4.359 4.287 


D-195 


VAPOR PRESSURE OF WATER BELOW 100°C 


Pressure of aqueous vapor over water in mm of Hg for temperatures from 
—15.8 to 100°C. Values for fractional degrees between 50 and 89 were 


obtained by interpolation. 
eae | oa | 02 froan| roo] os vel Crean el 


ibe eie436u-he 1414.01 ¢.1.390,.),..1,368 1.345 42 63.46 
its) GE SG0b ch pds Bode bes luDLd 1.485 | 1.460 43 Sets ae ae 66.86 
13 led iOol Te ee cy aed Pew yb 1.585 44] 68.26 | 68.97 | 69.69 | 70.41 
TEL Ros. Lod sd wil ath. 770i (ents 245.1) 1.720 
—11 | 1.987 | 1.955 | 1.924 | 1.893 1.863 45 | 71.88 | 72.62 | 73.36 | 74.12 
46 | 75.65 | 76.43 | 77.21 78.00 
—10 2.149 2.116 2.084 2.050 2.018 47 79.60 80.41 81.23 82.05 
-— 9 2.326 2.289 2.254 2.219 2.184 48 83.71 84.56 85.42 86.28 
— 8 2.514 2.475 2.437 2.399 2.362 49 88.02 88.90 89.79 90.69 
—_7| 2.715 | 2.674 | 2.633 | 2.593 | 2.553 
ig «|. 2.931. | 2.887 |...2.843 (| 2.800. | 27757 50 | 92.51 93.5 94.4 95.3 
51 | 97.20. | 98.2 99.1 100.1 
— 6 32165 Se 1T5 3.069 3.022 2.976 52 | 102.09 103.1 104.1 105.1 
— 4 3.410 3.359 3.309 3.259 eA le | 53 | 107.20 108.2 109.3 110.4 
— 3 | 3.673 | 3.620 | 3.567 | 3.514 | 3.461 54 1112.51 1113.6 | 114.7 | 115.8 
— 2 | 3.956 | 3.898 | 3.841 | 3.785 | 3.730 
-—1 4.258 4.196 4.135 4.075 4.016 55 | 118.04 119.1 120.3 121.5 
56 | 123.80 | 125.0 |126.2 | 127.4 
— 0 4.579 4.513 4.448 4.385 4.320 oa 129.82 a! 132.3 133.5 
136.08 | 137.3 138. 139. 
0 4.579 4.647 4.715 4.785 4.855 59 ‘ie na 143.9 yee hee 
1 | 4.926 | 4.998 | 5.070 | 5.144 | 5.219 
2 5.294 5.370 5.447 5.525 5.605 60 | 149.38 150.7 152.1 153.5 
3 | 5.685 | 5.766 | 5.848 | 5.931 | 6.015 61 | 156.43 | 157.8 159 3 160.8 
4 6.101 6.187 6.274 6.363 6.453 62 | 163.77 165.2 166.8 168.3 
63 | 171.38 | 172.9 174.5 176.1 
5 6.543 6.635 6.728 6.822 6.917 64 | 179.31 180.9 182.5 184.2 
6 | 7.013 i7e1g1 | 7.200001 57.309 |27. 412 
7 7.513 7.617 Fier 7.828 7.936 65 | 187.54 | 189.2 190.9 192.6 
8 | 8.045 8.155 8.267 8.380 8.494 66 | 196.09 | 197.8 199.5 201.3 
9 | 8.609 8.727 8.845 8.965 9.086 67 | 204.96 | 206.8 208.6 210.5 
68 | 214.17 | 216.0 | 218.0 | 219.9 
10 ae Be 9.458 9.585 9.714 69 | 223.73 | 225.7 227.7 229.7 
11 9.976 | 10.109 | 10.244 | 10.380 
12 | 10.518 | 10.658 | 10.799 | 10.941 | 11.085 10.) 238-0 | ee 
13 | 11.231 | 11.379 | 11.528 | 11.680 | 11.833 72 |o54.6 | 256.8 | 259.0 | 261.2 
14 | 11.987 | 12.144 | 12.302 | 12.462 | 12.624 73 |965:7 | 268.0 | 270.2 | 272.6 
15 | 12.788 | 12.953 | 13.121 | 13.290 | 13.461 14 °| 277.2 | 270.4 | 251.8 Silage 
16 | 13.634 | 13.809 | 13.987 | 14.166 | 14.347 75 | 289.1 291.5 | 294.0 | 296.4 
17 | 14.530 | 14.715 | 14.903 | 15.092 | 15.284 76 |301.4 | 303.8 | 306.4 | 308.9 
18 | 15.477 | 15.673 | 15.871 | 16.071 | 16.272 77 1314.1 316.6. | 319.2 1 32200 
19 | 16.477 | 16.685 | 16.894 | 17.105 | 17.319 78 1327.3 | 330.0. | 332.8 | 335.6 
20 | 17.535 | 17.753 | 17.974 | 18.197 | 18.422 79°) 2410 | aS | 2 Oa a 
21 | 18.650 | 18.880 | 19.113 | 19.349 | 19.587 80 | 355.1 358.0 | 361.0 | 363.8 
22 | 19.827 | 20.070 | 20.316 | 20.565 | 20.815 81 |369.7 | 372.6 | 375.6 | 378.8 
23 | 21.068 | 21.324 | 21.583 | 21.845 | 22.110 82 |384.9 | 388.0 | 391.2 | 394.4 
24 | 22.377 | 22.648 | 22.922 | 23.198 | 23.476 83 |400.6 | 403.8 | 407.0 | 410.2 
84 1416.8 | 420.2 | 423.6 | 426.8 
26 | 23.756 | 24.039 | 24.326 | 24.617 | 24.912 
26 | 25.209 | 25.509 | 25.812 85 1433.6 | 437.0 | 440.4 | 444.0 
26.117 | 26.426 
27 | 26.739 | 27.055 | 27.374 | 27.696 | 28 021 86 | 450.9 | 454.4 | 458.0 | 461.6 
28 | 28.349 | 28.680 | 29.015 | 29.354 | 29697 87 |468.7 | 472.4 | 476.0 | 479.8 
29 | 30.043 | 30.392 | 30.745 | 31.102 | 31.461 eo pate rote peat rie 
30 | 31.824 | 32.191 | 32.561 | 32.934 | 33.312 
31 | 33.695 | 34.082 | 34.471 | 34/864 | 35.261 am ber aaa Pee eae pi 
2 | 35.663 | 36.068 | 36.477 | 36.891 | 37.308 92 |566.99 | 571.26 | 575.55 | 579.87 
o te Hae ee By OLR a BoassT 93 |588.60 | 593.00 | 597.43 | 601.89 
; : 251 | 41.710 94 |610.90 | 615.44 | 620.01 | 624.61 
85 | 42.175 | 42.644 | 43.117 | 43.595 | 44.078 95 |633.90 | 638.59 | 643.30 | 648.05 
36 44.563 45.054 | 45.549 | 46.050 | 46.556 96 |657.62 | 662.45 | 667.31 | 672.20 
37 47 .067 47.582 | 48.102 | 48.627 | 49 157 97 1682.07 | 687.04 | 692.05 | 697.10 
38 9. 92 | 50.231 | 50.774 | 51.323 | 51.879 98 |707.27 | 712.40 | 717.56 | 722.75 
52.442 | 53.009 | 53.580 | 54.156 | 54.737 99 |733.24 | 738.53 | 743.85 | 749.20 
40 | 55.324 | 55.91 56.51 | 57 100 |760.00 | 765.45 | 770.93 | 776.44 
41. | 58.34 | 58.96, .| 50:58, | 60.22. | co-cc 101 |787.57 | 793.18 | 798.82 | 804.50 
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Temp. 


°C 


Pressure 


5658. 20 
5798.04 


deae. 
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VAPOR PRESSURE OF WATER ABOVE 100° C. 


Based on values given by Keyes in the International Critical Tables. 


Temp. 
LO 


0 
8 
6 
4 
.2 
.O 
8 
6 
4 
2 
.O 
8 
6 
4 
.2 
-0 
8 
6 
4 
.2 
0 
8 
ati) 
4 
2 
0 
8 
6 
-4 
2 
.0 
8 
6 
4 
.2 
0 275 
8 
6 
4 
2 
.0 
8 
6 
4 
2 
0 
4) 
6 
4 
2 
0 
8 
6 
4 
2 
0 
8 
6 
4 
2 
AV 
8 
6 
4 
.2 
.0 
8 
6 
4 
.2 
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Pressure 


mm 


25100. 
25543. 
25994. 
26449. 
26912. 


27381. 
27855. 
28335. 
28823. 
2y317. 


29817. 
30324. 
30837 . 
31356. 
31885. 


32417. 
32957. 
33505. 
34059 . 
34618. 
35188. 


35761. 
36343. 


8 
6 
4 
2 
0 
8 
6 
4 
2 
.0 
8 
6 
4 
.2 
0 
8 
6 
4 
.2 


ROWS NRAWDO WHAWDO NWHAWO WHAWDO WRAWDO NRAWDO NYHRAWO NHRAWO 


WRAWO 


¥ 


100297 . 
101581. 


102881. 


108224. 


109592. 
110967. 
112358. 
113749. 
115178. 


116614. 
118073. 
119532. 
121014. 
122504. 


124001. 
125521. 
127049. 
128599. 
130157. 


131730. 
133326. 
134945. 
136579. 
138228. 


139893. 
141572. 
143275. 
144992. 
146733. 


148519. 
150320. 
152129. 
153960. 
155815. 


157692. 
159584. 
161507. 
163468. 
165467. 


PS 

~ 

= . . . Py . . . . . . Py e Py = . . < 5 . . 
DWPRAWDO NPADO NWPRAWDO NPAWDO NPADO NWPRAOWDO WPADO WPAWO HWRAWO] NPAHO VHAWS NHHAWO NHOO 


a] 
So 
on 
to 


VAPOR PRESSURE OF MERCURY 


e of mercury in mm, of Hg for temperatures from —38 to 
orn otathat the ar for the first four lines only, are to be multiplied 


by 1076 


10-8 10-8 10-8 10-8 10-6 
—30 4.78 3.59 2.66 1.97 1.45 
—20 | 18.1 14.0 0.8 8.28 6.30 200 | 17.287 18.437 | 19.652 20.936 22.292 
—10 | 60.6 48.1 38.0 29.8 23.2 210 | 23.723 25.23: 26 826 28.504 30.271 
— 0 | 185 149 119 95.4 76.2 220 | 32.133 34.092 36.153 38.318 40.595 
See ih edt conzasl wae OTT 000406 240 | 56.855 | 60.044 | 63.384 | 60.882 | 70.543 
o |- .000185} .000228/ 000276]  —.000335 ; 
$10 "000490] |000588} .000706} + —. 000846 :001009 
20 ‘001201 :001426 "001691 :002000 1002359 260 | 74.375 78.381 82.568 86.944 91.518 
30 '002777| .003261 003823 :004471 :005219 260 | 96.296 | 101-2 106.48 111.91 117.57 
40 006079} 007067 '008200] — .009497 01098 270 | 123.47 129.62 136.02 142.69 149.64 
7 coon HE |S |S [HR [BRS | 
.01267 .01459 .01677 .01925 : 16. : j 
60 102524 02883 :03287 :03740 04251 me 
70 04825 05469 06189 06993 07889 300 | 246.80 257.78 269.17 280.98 293.21 
80 08880 1 124 261 1413 310_| 305.89 319.02 332.62 346.70 361.26 
90 1582 1769 1976 2202 2453 320 _‘| 376.33 391.92 408 04 424.71 441.94 
Be gre ee ef ee BRD | AOI 478.13 497.12 516.74 537 .00 
100 2729 .3032 .3366 3731 4132 340 | 557.90 579.45 601.69 624.64 648.30 
110 4572 ‘5052 .5576 6150 6776 
120 7457 :8198 '9004 9882 1.084 350 | 672.69 697.83 723.73 750.43 777.92 
130 1.186 1.298 1.419 1.551 1.692 360 | 806.23 835.38 865.36 896.23 928 02 
140 1.845 2.010 2.188 2.379 2.585 370 | 960.66 994.34  |1028.9 1064.4 1100.9 
380 |1138.4 1177.0 1216.6 1257.3 1299.1 
150 2.807 3.046 3.303 3.578 3.873 390 |1341.9 1386.1 1431.3 1477.7 1525.2 
160 4.189 4.528 4.890 5.277 5.689 
170 6.128 6.596 7.095 7.626 8.193 €00 [1574.10 | -]...cie gens |. otaees «(eth eee nnn 
180 8.796 9.436 10.116 10.839 11.607 
190 | 12.423 13.287 14.203 15.173 16.200 


Element 


Reprinted with permission from Saul Dushman, “Scientific Foundations which are in agreement. The table is to be used, therefore, only as a general 
of Vacuum Technique,” 1949, John Wiley and Sons, Inc., New York. guide. For a detailed discussion of vapor pressure data, see Dr. Dushman’s 
* The values given in this table are from a variety of sources, not all of book, pages 752-754. 


VAPOR PRESSURE OF CARBON DIOXIDE 


Sotmp 
From Bureau of Standards Journal of Research 
(Mercury column, density = 13.5951 g/cm’, g = 980.665) 


in microns of mercury 
oar a as re Ee Sob 
Sedetolie (a Waele |e | leet Liquip 
—180 0.013) 0.008) 0.006} 0.004) 0.003/0.0017|0.0011| 0.0007] 0.0005! 0. ‘x 
—170 .37 27 20 14 -10 | .074 | .052 .037 -026 Borg S : 7 2 R ; ; ; ' ; : 


—160 15.9 |46 |3.6 |2.7 |21 


1.58 {1.19 : 5 . 
—150 |60.5 /48.8 |39.2 |81.4 125.1 c 3. iy 


19.9 15.8 |12.4 9.8 7.6 


—140 |43 ; —50 | 5127.8)4922.7/4723 9/4531. 1/4344 .3/4163 2/3987. 9/3818. 2*|3653.9*|3495 .0* 
soll tea ors oe od pe Site bea FO a 5 —40 | 7545 | 7271 | 7005 | 6746 | 6494 | 6250 | 6012 | 5781 | 5557 | 5339 
eee —30 | 10718 |10363 |10017 | 9679 | 9350 | 9029 | 8716 | 8412 | 8115 | 7826 
4 —20 | 14781 |14331 |13891 |13461 |13040 |12630 |12229 |11838 {11455 11082 
Pressure in mm of mercury —10 | 19872 |19312 |18764 |18228 |17703 |17189 |16686 {16194 [15712 |15241 

a ee ee ee eee 

— 0 | 26142 |25457 |24786 |24127 |23482 |22849 |22229 |21622 |21026 /20443 
—130 2.31) 1.97) 1.68} 1.43) 1.22) 1.03] 0.87 73} 0.61) 0.51 O | 26142 |26840 |27552 |28277 |29017 |29771 |30539 |31323 |32121 |32934 


64) 3.13] 2.69 10 | 33763 |34607 |35467 |36343 |37236 |38146 |39073 |40017 |40980 |41960 
—110 34.63) 30.76] 27.27) 24.14] 21.34] 18.83] 16.58] 14.58| 12.80] 11.22 20 }42959 |43977 |45014 |46072 |47150 |48250 |49370 |50514 {51680 {52871 
—100 104.81] 94.40) 84.91} 76.27] 68.43] 61.30] 54.84] 48.99| 43.71 38.94 
— 90 279.5 [254.7 |231.8 |210.8 |191.4 |173.6 |157.3 | 142.4 | 128-7 | 116.2 


— 80 | 672.2] 618.3] 568.2] 521.7] 478.5| 438.6) 401.6] 367. cx aiereooled liquid. einer 
= 70 |1486.1|1377"3|1275.6|1180.5|1091.711008.9| 931.7| 869-7 | Sony 730.3 tical temperature = 31.0°C. Triple point, —56.602 + 0.005°O; 3885.2 + 0.4 mm 
— 60 |3073. 1/2865: 12669. 7|2486.3|2314.2/2152.812001.5|1859.7 |1726'9 \1ee2 6 

eo eee 3780.9 13530.2 122046 
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0 
—120 9.81) 8.57] 7.46] 6.49] 5.63] 4.88] 4.22] 3 
4 
8 


VAPOR PRESSURE 


The following table is an abridged form of the very extensive Abbreviations: 
compilation by Daniel R. Stull and published in Industrial d = decomposes 
and Engineering Chemistry 39, 517 (1947). , d = dextrorotatory 
The table gives the temperatures in degrees centigrade at dl = inactive (50% d and 50% 1) 
which the vapor of the compound listed at the left has the e = explodes 
pressure indicated at the top of the column. Organic com- l = levorotatory 
pounds are listed in the order of their empirical formulae and M.P. = melting point 
Inorganic compounds in the alphabetic order of their names. Pp = polymerizes 
Pressures greater than one atmosphere are listed in separate 8 = solid 
tables. 
INORGANIC COMPOUNDS 
Pressures Less than One Atmosphere 
Temperature, °C 
Name Formula M.P. 
1mm | 10 mm | 40 mm ! 100mm) 400 mm | 760 mm 
Aluminum Wid is che 3 e.ctat ode 9 ole ARES a ons Al 1284 1487 1635 1749 1947 2056 660 
Aluminum borohydride............ AIB3Hi2 8 — 42.9/— 20.9|— 3.9|+ 28.1 45.9 |— 64.5 
Aluminum DLOMIGE seo re eee EAL Ors 81.33} 118.0 150.6 176.1 227.0 256.3 97.5 
Aluminumehbloridejfs)..6 os daeies <n AICls3 100.03! 123.8,| 139.93] 152.03} 171.65] 180.23; 192.4 
fA Orin tim pUOTide saya ae ree ee AIF3 1238 1324 1378 1422 1496 1537 1040 
Aluminumuodidey.. =... son cos en an Alls 178.0s| 225.8 265.0 294.5 354.0 385.5 |... sees 
Aluminumy oxides. sa) ..4 4) con soe AlsO3 2148 2385 2549 2665 2874 2977 2050 
ATIN OMIA Seen t Seen sconces ce NH3 —109.1;|— 91.9s|— 79.2s|— 68.4 |— 45.4 |— 33.6 |— 77.7 
Deuterd ammonia. vi.i..2 0s ara oe «1 ND; 3 8 8 — 67.4|/— 45.4 |— 33.4 |— 74.0 
Ammoniutara ZiGe. ae te ete e+ «es NHiNa 29.2. 59.25 80.15 95/25) | 120:46\Melss). Ss lentes. « 
Ammonium bromide............... NH,Br 198.3,| 252.0.| 290.0s] 320.03! 370.95; 396.0s]....... 
Ammonium carbamate............. NH sCO:;NH2|— 26.1s}— 2.9,'+ 14.05 26.7s 48.03 5S o5l sees 
Ammonium chloride............... NH;Cl 160.4;| 209.8;| 245.0s} 271.55} 316.553] 337.83} 520 
Ammonium hydrogen sulfide........ NH«HS =" 51.1 1928774 —_ 12.3 0.0)/+ 21.8 os hs 0 a ae 
Ammonium 10dideres. . kona aoe NHal 210.9:| 268.55) 302.8s| 331.83} 381.03; 404.9s)....... 
Ammonium cyanide............... NHsCN — 50.6;|— 28.6:|— 12.63|;— 0.5s/+ 20.5s 31.75 36 
Antimony ees s ott cision ios tne Sb 886 1038 1141 1223 1364 1440 630.5 
Antimony, tribromidess. «sean o- SbBr;a 93.9 142.7 177.4 203.5 250.2 275.0 96.6 
Antimony trichloride.............. SbCls 49.2. 85.2 117.8 143.3 192.2 219.0 73.4 
Antimony pentachloride............ SbCls PIN § 61.8 91.0 TVA De sie vrs ei aiai|\i atu wiaw 2.8 
Antimonyitriodiden a7. 44 s48s ec SbIs; 163.63| 223.5 267.8 303.5' 368.5 401.0 167 
Antimony trioxide... ..| Sb20a 5743 666 812 957 1242 1425 656 
TAS GOTIu: Gees, Se ee Sake eieces shee A — 218.23} —210.9,| —204.9s| —200.5s} - 190.63} 185.6 |—189.2 
Arsenich(metallic);, soy s.0.ceke cfs a lerene ols As 3725 4375 4835 5183 579s 610s 814 
Arsenic tribromide................ AsBrs 41.8 85.2 118.7 145.2 193.6 220: Oui eente. 
Arsenic trichloride 2". .: i didsi- «oe AsCls — 11.4]/+ 23.5 50.0 70.9 109.7 130.4 |— 18 
ATBENICLTIGUOTIOGS iere dre tele + ieee AsF3 8 — 2.5/+ 13.2 41.5 56.3 |/— 5.9 
Arsenic pentafluoride.............. AsFs —117.9s3)—103.1s] — 92.4:)— 84.35/— 64.0 |}— 52.8 |— 79.8 
Arsenic hydride (arsine)............ AsHs3 — 142.6.) —124.7s}-—110.2 |— 98.0|/— 75.2 |— 62.1 |—116.3 
ASSONIC ETI OXIGe sare astels psy cores ol nte: wccel ore As.03 212.53} 259.7,| 299.2.) 332.5 412.2 457.2 312.8 
[ev Te thhr eG MeL tee oe ED Onc cite ete Ba s 1049 1195 1301 1518 1638 850 
Beryllium borohydride............. BeBoHg + 1.0: 28.18 46.25 58.63 79.73 90.0s} 123 
Beryllium bromide....... dono geusiopaisheke BeBr2 2895 342s 379s 405s 451s 474s 490 
Beryllium chloride.................| BeClz 291s 3465 3845 411 461 487 405 
Beryiliiimuodide +. a. eee Bel: 283s 341s 382, .| 411s 461s 4875 488 
Bisritithcrerion sole terete Sete he Leer erate Bi 1021 1136 1217 1271 1370 1420 271 
Bismuth tribromide............... BiBrs 2 282 327 | 360 425 461 218 
Bismuth trichloride. . .-| BiCls 8 264 311 343 405 441 230 
Borine carbonyl.. BH;:CO —139.2 | —121.1]—106.6|/— 95.3 |— 74.8 |— 64.0: |—137.0 
Boron tribromide. ..| BBra — 41.4/— 10.1 /+ 14.0 33.5 70.0 91.7 |— 45 
MOronstrcnlorsde seni eee ie BCls — 91.5!— 66.9|— 47.8|— 32.4|-— 3.414 12.7 |—107 
Boron trifluoride............ dae 2 BF; —154.6 |—141.3.|—131.0.|—123.0 |—108.3 |—110.7 |—126.8 
DV OrOORDOFanO sy. is ints ere ersls see BoHe —159.7 |—144.3 |—131.6 |—120.9|— 99.6 |— 86.5 |—169 
Diborane hydrobromide...........- B-BrHs — 93.3/— 66.3/— 45.4]— 29.0 0.0 |+ 16.3 |—104.2 
Triborine triamine.ee.....53 os s+ ert = BsHeNa — 63.0s;— 35.3}/— 13.2/+ 4.0 34.3 50.6 |— 58.2 
Tetrahydrotetraborane............. BiHio — 90.9|/— 64.3|— 44.31— 28.1/+ 0.8 a ae 
Dihydropentaborane.............-- B;sH» 5 — 30.7;-— sujt 9.6 Bs | 58.1 |— 47. 
MatiiMi dee pantahorane Ciohic® BsHu — 60.2/-— 19.9|/+ 2.7 20.1 51.2 GiLOR| ae tape 
Dihydrodecaborane.... ..| BioHia 60.05} 90.23) 117.4] 142.3 d seen eee 99.6 
pedgeyesd ter, pe RHEe ae ANG GS ..| Bre — 48.7.|— 25.0s;— 8.0s;+ 9.3 41.6 568.2|— 7.3 
i t ide.s asa sawias ssa BrF — 69.3)— 41.¥{/— 21.0/— 4.5 25.7 40.0 |— 61.4 
Bromine naptefuaride ipad@eee.s oth. ac | 394 484 553 | 611 711 765 320.9 
Cadmium’ chloride. . 0.4. ...6.s0 085s» CdClz 8 656 736 797 908 967 568 
Cadmium fluoride.......... nee Cakes 1112 1286 1400 1486 1651 1751 520 
Cadmium iodide. .-| CdIe 416 512 584 640 742 796 385 
Cadmium oxide.. ecto .| CdO 1000. 11495 12575 1341s 1484, PSOne | tuseisere 
Calcrariyeceont cs) tinaee Hs ssagaseys oie) 0. Ca 8 983 1111 1207 1388 1487 851 
Carbone ta cisice coccepn aster cael | 3586, 3946, | 41963; | 4373s 4660, | 4827, |...... 
Carbon tetraprornide..... 96.3; 119.7| 163.5] 189.5 90.1. 
Carbon PecrachloriGenns ot.civcicien <<)« < (2 50.0s8| — 19.6 4. 4.3 23.0 57.8 76.7 |— 22.6 
Carbon tetrafiuoride..... —184.63|— 169.8 |—158.8 |—150.7 |—135.5 |—127.7 |—183.7 
Carbon dioxide......... —134.3s|—119.5s| —108.6s|—100.2,| — 85.7s}— 78.2s|— 57.5: 
Carbon suboxide.......... os — 94.8|/— 71.0|/— 52.0|— 36.9 [5 8.9/+ 6.3 |—107 
Carbon disulfide......... Pete ales - 73.8 |— 44.7|— 22.5|— 5.1|/+ 28.0 46.5 |—110.8 
Carbon subsulfide.......... hee da 14.0 54.9 855.6: | - 100.91} bp eremiienioses te + 530.4 
Carbon selenosulfide..... — 47:3|- 16.0|+ 8.6| 28.3| 65.2| 85.6 |— 75.2 
Carbon monoxide.......... co —222.0.| —215.0s| —210.0,| —205.7s| —196.3 |—191.3 |—205.0 
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VAPOR PRESSURE (Continued) 


INORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature, °C 


Name Formula M.P. 
1mm | 10 mm | 40 mm | 100 mm | 400 mm | 760 mm 
Carbonyl chloride........++ bets fon | COC]: |— 92.9|/— 69.3 {= 50.3 u 35.6/— 7.6|+ 8.3 |—104 
Carbony] selenide.......s0e+++ee0> COSe [e117 . 1950) 76.4) 360.7 | —"3576 ks 21:9" [one 
Carbonyl sulfide......-++seseeeees COs |-132.4|—113.3|— 98.3|— 85.9|— 62.7 |— 49.9 |—138.8 
Chloropicrinigicesis aathigotddiee «<6 6-a5 CClsNO:z — 25.5(/+ 7.8 33.8 53.8 91.8 111.9 |— 64 
Chlorotrifluoromethane..........-. CCIF: — 149.5 |]—134.1 | —121.9 |}—111.7 |— 92.7 |— 81.2 ]....... 
Cyanogen ci tac seimstaeieie «ie.679 | C.N2 — 95.8.|— 76.83|— 62.7s|— 51.8|)— 33.0 |— 21.0 |— 34.4 
Cyanogen bromide..........+.++++ CBrN — 35.7s)— 10.0s)+ 8.65 22.63 46.0. 61.5 58 
Gyanogen’ chloride... ws... da-e sas CCIN — 76.7s)— 53.85) — 37.53) — 24.9s)- 2.3 /+ 13.1]/— 6.5 
Cyanogen fluoride............0se00: CFN — 134,45) —118.5s}—106.4s]— 97.0s}— 80.5s}— 72.65]....... 
Gyanogen 3O01GGnocicmcets aimsens vehensiersie CIN 25.25 57.7s 80.35 97.63) 126.18) -141.le|issaw. - 
Deuterocyanic acid...... Peo Ge LN: — 68.9,)}— 46.7s}— 30.1s}— 17.5s}+ 10.0 26.2 |— 12 
Dichlorodifluoromethane. CCl:F2 —118.5|— 97.8}/— 81.6|— 68.6 |/— 43.9 |— 29.8 ]....... 
Dichlorofluoromethane. CHClF — 91.3|/— 67.5|— 48.8|/— 33.9}/— 6.2/+ 8.9 |—135 
Chlorodifluoromethane. . CHCIF2 —122.8|—103.7|/— 88.6|— 76.4|— 53.6 |— 40.8 |—160 
Trichlorofluoromethane...........- CCl3F — 84.3/— 59.0/— 39.0|/— 23.0/+ 6.8 237 |e 
Csi Ti Omer sia miinittion’ ciskete een Cs 279 375 449 509 624 690 28.5 
Gesiim bromide yates ves 0) nie CsBr 748 887 993 1072 1221 1300 636 
Cesium chloride: ...F2 tee sesh oclds = us CsCl 744 884 989 1069 1217 1300 646 
Gesium fluoride... totes ccitt cs. cele els CsF {e712 844 947 1025 1170 1251 683 
Clesitim lOGIdes 20> actesictersielalerti de ous CsI 738 873 976 1055 1200 1280 621 
CHlorine eo me cancers sieeve re Cl2 —118.05|—101.63]— 84.5|— 71.7|— 47.3 |— 33.8 |—100.7 
Chioriné, GiOrides, snae aidelcra meres ¢ ars CIF 8 — 139.0 | —128.8 |—120.8 |}—107.0 |—100.5 |—145 
Chlorine trifluoride..............6. CIF: 8 — 71.8/— 51.3/-— 34.7/— 4.9 |]+4+ 11.5 |— -83 
Chlorine MONOKIGE wer es ects pele 4 ao) 0 Cl:0 — 98.5|— 73.1|/— 54.3/— 39.4;/— 12.5 }/+ 2.2 |—116 
Chlorine dioxide... ......s20+s-<e> ClO2 8 = 59/0) |=) 22.8) —" (2074) 40 eee 
Dichlorine HEKOXIGe fis sete aie ea gl Cl06 +. 7.5 42.0 68.0 87.7 123.8 142.0 3.5 
Chlorine heptoxidey yin tits. sh’ ClO; — 45.3/-— 13.2/+ 10.3 29.1 62.2 78.8 |— 91 
Chlorogulfonic acid 5 yo. an. .ase. ses HSO:Cl 32.0 64.0 87.6 105.3 136.1 151.0a|— 80 
Chromium “SOR CIRO choee wn baton Cr 1616 1845 2013 2139 2361 2482 1615 
Chromiumicarbonyl].... 0.050465. Cr(CO)e 36.0 68.3 91.2 108.0 137.2 151.0: sone 
Chromy]l chlorides, enews steers ore CrO:2Clz — 18.4/+ 13.8 38.5 58.0 95.2 117.1 .)eeee 
Cobaltous chloride................ Coc], 5 8 770 843 974 1050 735 
Cobalt nitrosyl tricarbonyl......... Co(CO)2NO a s + 11.0 29.0 62.0 80.0 |— 11 
Columbium pentafluoride.......... CbFs s 86.3 121.5 148.5 198.0 225.0 75.5 
Copper atin. sich satetviereen ce cine ele Cu 1628 1879 2067 2207 2465 2595 1083 
Cuprous DFOMIdEs 00.6210 ye viezeye «11018 572 718 844 951 1189 1355 504 
Cuprous chloride. 4 546 702 838 960 1249 1490 422 
Cuprous iodide... 5 656 786 907 1158 1336 605 
Ferric chloride....... 194.0s| 235.5.| 256.83, 272.5s| 298.0s| 319.0 304 
Perrous) ohloridew.n com. cet emirate +I OCl26 a aller. cists 700 779 842 961 10269 i cee 
Bluorine ss «es pag Ceetealereret Sly teh) F — 223.0 |—214.1 |—207.7 |—202.7 |—193.2 | —187.9 | —223 
Fluorine monoxide — 196.1 |—182.3 |—173.0 |—165.8 |—151.9 |—144.6 |—223.9 
Gallium rete peace esicletn aintste eras G 1349 1541 1680 1784 1974 2071 30 
Gallium trichloride 48.053 76.5s| 107.5 132.0] 176.3 200.0 77.0 
Germanium hydride....... aiiaa a ratete ts GeHs — 163.0 |—145.3 |—131.6 |—120.3 |—100.2 |— 88.9 |—165 
Germanium bromide............... GeBra 8 56.8 88.1 113.2 161.6 189.0 26.1 
Germanium chloride............... GeCla — 45.0;— 15.0;+ 8.0 27.5 63.8 84.0 |}— 49.5 
Mrichlorogerma nes stele eters cieiin ears GeHCls — 41.3/-— 13.0|/+ 8.8 26.5 58.34 75.0a|— 71.1 
Tetramethylgermanium........,..- Ge(CHa)« — 73.2|— 45.2|— 23.4|/— 6.3/+ 26.0 4.0 |— 88 
Digermanotets «tis lcci es cewiere “Oe GeoHe — 88.7/— 60.1]/— 38.2|/- 20.3|+ 13.3 31.5 |—109 
TrIGeTMAN€.. cies e tose > Eh Jc GeaHs — 36.9/— 0.9/+ 26.3 47.9 88.6 110.8 |—105.6 
Gold 2: 486 Sines ORAL OBOE OR aOE Au 1869 | 2154 | 2363 | 2521 | 2807 2966 | 1063 
Helim \neece saigteiste othe seen LO |—271.7 |—271.3 |— 270.7 |—270.3 |—269.3 |—268.6 |..... . 
Hydrogen............ pie Sitebstetste ats. 6 | As | —263.3s| —261.3.| — 259.63, —257.9 |—254.5 |—252.5 |—259.1 
Hydrogen deuteride......... -.... HDees fay toe — 259.8 |—258 2 |—256.6 |— 253.0 |—251.0 |....... 
Hydrogen bromide...............- HBr — 138.83] —121.83]—108.3s|— 97.7s|— 78.0 |— 66.5 |— 87.0 
Hydrogen chloride erimagtrecksnretyal a HCl | —150.8.| —135.6,|— 123.8,|—114.0|— 95.3 |— 84.8 |—114.3 
Hydrogen cyanide........... amaeistets HCN — 71.0.|— 47.7s|— 30.9s|— 17.8s|+ 10.2 25.9 |— 13.2 
Hydrogen fluoride............ Una 5 — 65.8|— 45.0/— 28.2 is 2.5| 19.7 |— 83.7 
Hydrogen iodide,........ Ea etsteraahatt HI —123.3,|—102.3./— 85 6.;— 72.14h— 48.3 |— 35.1|— 50.9 
Hydrogen peroxide......... sietste mae sO's 15.3 50.4 77.0 97.9| 137.44 eth — 0.9 
Hydrogen selenide................- H:2Se —115.3s|— 97.9s|— 84.7.|— 74.25;— 53.6 |— 41.1 |— 64 
Hydrogen: sulfide:../).... cases ss «ee -| BoS —134.3,|—116.3s|—102.3,|— 91.63|— 71.8 |— 60.4 |— 85.5 
Hydrogen disulfide....-..........- H:S8: — 43.2/— 15.2|/+ 6.0 22.0 49.6 64.0 |— 89.7 
Hydrogen teluride................. HoTe — 96.4s)— 75.4s/— 59.1,])— 45.7/— 17.2 |— 2.0 |— 49.0 
Hydroxyla mines cs rige cca sre apiereias ais NH:0H 8 47.2 64.6 77.5 99.2 110.0 34.0 
lodine Reece nett tence ences I; 38.75 73.28 97.5s| 116.5 159.8 183.0 112.9 
Iodine pentafluoride............... IFs — 15.2/+ 8.5 3212 50.0 81.2 97.0 8.0 
Iodine heptafluoride............... IF; — 87.0s|/— 63.0.)— 45.33/— 31.98}— 8 3e/+ 4.05 5.5 
Jroniisc Sati t caer hie. ca Fe 1787 2039 2224 2360 2605 2735 1535 
Iron pentacarbonylis fo... «cee cass Be(CO)eoeat) ss. ccwe we 4.6 30.3 50.3 86.1 105.0 |— 21 
Krypton Oo tec cee Settevers cmp She, Kr —199.3s| —187.2s|—178.4s|—171.8s| —159.0s|— 152.0 |—156.7 
Lead:5,2- ao te ne ebemaeeeebenet ees | Pb | 973 | 1162 | 1309 1421 1630 1744 | 327.5 
Lead bromide..............0+.005. | PbBr2 | 518 | 610 | 686 | 745 | 856 | 914 | 373 
Lead chloride eateries Sestcnns ieccane PbCl: | 547 | 648 | 725 | 784 893 954 501 
Lead’ fluoride: o2 aac ae teenie PbF: 8 904 1003 1080 1219 1293 855 
Lead iodide............ POTN Oe Poi 479 571 644 701 807 872 402 
Lead oxidess Maoh oe accent PbO 943 1085 1189 1265 1402 1472 890 
Lead aulfide 086 «'ctiee aero ca PbS 8525 975s | 1048, | 1108 | 1221 1281 1114 
Fie ae pce eae 723 881 1003 1097 1273 1372 186 
Ait fp op ay IOI LiBr 748 888 994 | 1076 | 1226 1310 547 
pein pa ce cfeuniite atece steed has sof LiCl 783 932 1045 | 1129 1290 1382 614 
parte ie a ci Ree Lanepneees LiF 1047 1211 1333 1425 1591 1681 870 
Ma pers Os ip, siereho te ete minis oad Lil 723 841 927 993 1110 1171 446 
gneatum ees faeterat cok Met sere Mg 6215 743 838 909 1034 1107 651 


VAPOR PRESSURE (Continued) 


INORGANIC COMPOUNDS (Continued) 


Pressures Less than One Atmosphere (Continued) 
AR i: Ee eT 


Temperature, °C 


Name Formula M.P. 
1mm | 10 mm | 40 mm | 100 mm/ 400 mm! 760 mm 
Magnesium chloride.......,....... MgCl: 778 930 1050 1142 1316 1418 71Zz 
Manganéséges tec. eee rom Mn 1292 1505 1666 1792 2029 2151 1260 
Manganous chloride............... MnCl: 3 778 879 960 1108 1190 650 
eroury.3.4¢ 8 de cpi b knee ek g 126.2| 184.0] 228.8| 261.7] 323.0] 357.0 |— 38.9 
Mercuric bromide....... sheitealeg hoe | HgBrz 136.5s| 179.85| 211.5s| 237.8| 290.0] 319.0 | 237 
Mercurieschloridest ie, fee eae woes HgCh: 136) 2s 180.250) 2l2e5s| (237. 0s), w27b.bele 804.0 277 
Mercuric iodides: se nee. cinnet cat: Hel: | 157.5s| 204.5s| 238.23) 261.8 | "92452 354.0 | 259 
Molybdenum priaseeeiy | foF os ok | Mo | 3102 | 3535 | 3859 | 4109 | 4553 | 6560 | 2622 
or oihge cetee arpeetpeet? Fe AEE mors Bem - ee - — ee 8.05/+ 17.2 : mee 17 
olybdenum trioxide.............. oO; 4: 14 89 55 1082 151 795 
Neon sft) Gaited ish ats EE beh Ne —257.3s| —254.6.|—252.6s|—251.0.|—248.1 | 246.0 | 248.7 
ékel pee ne AR he EEE. Ni | 1810 2057 2234 2364 2603 2732 | 1452 
Nickel Chloride se ees. de sate NiCl, 671s 7595 821; 866, 945; | 987s 1001 
Nickel carbonyl. tckcestin-. -oee ees Ni(CO)« 3 B 59350 GuOulche 25.5 AD Byles 
Nitrogen.........eeeeeeeeeeeeeeee Nz — 226.15] — 219. 1s] —214.0,| 209.7 |—200.9 |—195.8 |—210.0 
Nitrogen trifluoride................ NF; 8 —170.7 |—160.2 |—152.3 |—1387.4 |—129.0 |—183.7 
NitricioxidesSaci's)ostee ew cheek NO — 184.5s|—178.2s|—171.7s| —166.0s!—156.85|—151.7 |—161 
Nitrous IOXIGG ss sptmsee hoi cc ao os N20 — 143.4,} —128.7s] —118.3s|-—110.3s|-— 96.2s|— 88.5 |— 90.9 
Nitrogen tetroxide................. N20, |— 55.6s|— 36.7s|— 23.9s|— 14.7s|+ 8.0 21.0|— 9.3 
Ab oti penton Sh a Ae aso Rese — 36.8;|— 16.7s|)— Rabe + segs ania es a0 : 
PEMOS VE 'CRIOTICG). da didene 0.0) ape ph eha eats s — MN oe Me aed : = Fi — « 
Nitrosyl fluoride........... 2000... NOF —132.0|—114.3 |—100.3 |— 88.8|— 68.2 |— 56.0 |—134 
Nitroxyl fluoride................0. NOoF —143.7s5|—126.2 |—112.8 |—102.3 83.2 PtP} 000 SHED 
Osmium tetroxide (white).......... OsO« — 65.63/+ 26.05 50.5 leo) 109.3 130.0 42 
Osmium tetroxide (yellow)......... OsO. | 8.25| 31.35| 51.73| 71.5] 109.3] 130.0| 56 
Oxygen..... Soha ee Os |—219.1,|—210.6 |—204.1 |—198.8 |— 188.8 |—182.96|-218.4 
Ozone). 0.05.0: SEO hte eee f 03 |—180.4 |—163.2 |—150.7 |—141.0 |—122.5 |—111.9 |-192.1 
+.1 
Phosphorus (yellow).........+.+++. P 76.6| 128.0] 166.7| 197.3] 251.0] 280.0| 44.1 
Phosphorus (violet)..... DOGG COD ¢ P 2375 2875 3235 349. 391. 4175 590 
Phosphorus (black)............... P 290s | 3383 3715 3935 4325 453ehel see. 
ripen nma seh eae eisiaisis eqsuejs)s\<]* PBr; 7.8 47.8 79.0| 103.6 = i — oy : 
osphorus trichloride............. PCI — 51.6/— 21.3}/4+ 2.3 21.0 pele 
Phosphorus pentachloride......... PCls 5595s( | 83.2502 1022 5s| 117205| 147) 2s/9162.0s cee 
Phosphorus ake mer te PH; 5 8 —129.4/—118.8]— 98 - Be — 132.5 
Phosphonium bromide............. PH.Br = £3 7S CAE, ReGen one 28.03 S8ssnleene.. 
Phosphonium chloride............. PH,Cl _ 910. — 74 0. —- 61 5k - 520s — 35.4s|— 27 On= 28.5 
Phosphonium iodide............... PHial =) 25. 251\— 1 ls 16.1, 29.35 51. 6s 6223_)\eee 
Phosphorus trioxide............... P203 8 53.0 84.0 108.3 150.3 173.1 22.5 
Phosphcrus oxychloride. . POCIs 8 2.0 27.3 47.4 84.3 105.1 
Phosphorus pentoxide (stable form). P205 3845 4426, 481, 510s 556s 591 569 
Lal erate pentoxide (Metastable) bo bee ae a an EG Ae 
QEIIT) ar atatsteteveste ss cusus viele sie crecna see Peds 8 1 UPROwes! 996 05)" 27070. 294-1. 336). te58 sie. 
Phosphorus thiobromide......... PSBri 50.0 6! 108.0] 126.3] 157.8| 175.0a] 38 
— 18.3|/+ 16.1 42.7 63.8| 102.3] 124.0 |— 36.2 
2730 3146 3469 3714 4169 4407 1755 
341 443 524 586 708 774 62.3 
Potassium bromide. . | 795 | 982 | 1050 | 1137 | 1297 1383 730 
Potassium chloride.... | 821 | 968 | 1078 | 1164 1322 ee | et 
i i 885 1039 1156 1245 1411 15 
Poceestcn earths a i 719 863 976 | 1064 | 1233 1327 380 
Potassium Salide.-#ie tee 745 887 995 1080 1238 1324 723 
Radon Pere He tosis bee ces —144.2,|—126.3s/—111.3s|— 99.0s|— 75.0s|— 61.8 |— 71 
Rhenium heptoxide be 212.5s| 248.0s| 272.03} 289.0s| 336.0 | 362.4] 296 
Hubidigitecirs: ture 0. tise ssbb 297 389 459 514 620 679 38.5 
Rubidium bromide..............-- RbBr 781 923 1031 1114 1267 1352 682 
Rubidium chloride...............- RbCl 792 937 1047 1133 1294 1381 715 
Rubidium fluoride................- RbF 921 1016 1096 1168 1322 1408 760 
Rubidium iodide.............0+00% RbI 748 884 991 1072 1223 1304 642 
Selenium.......... RG Menai ee Se 356 442 506 554 637 < es A a 
i loxidesteeet ne etter 157.05] 202.5s| 234.15] 258.0s| 297. Os 
Seikhiesiiatetacriis Mckee Ls Scr ~118.6,|— 98.9s/— 84.7s|— 73.9|— 55.28|— 45.8.|— 34.7 
Selenium oxychloride..............| SeOClz 34.8| 71.9] 98.0| 118.0] 151.7] 168.0 8.5 
Selenium tetrachloride. Serisecls ACOs 107 4s|Me SO" 1s) 147.1Sell el 7604s| TOL bales tenes 
Silanes Sulake | coa.c ak ate Si —179.3 |—163.0 |—150.3 |— 140.5 |—122.0 |—111.5 |—185 
ilicon sane i 1724 | 1888 | 2000 | 2083 | 2220 | 2287 1420 
Siliconsdioxid6 testers horses ean SiO. j 1732 1867 1969 2141 2227 1710 
Silicon tetrachloride........ eee SiCla G34) |= G44) ae) 2 oie || eS 56.8 |— 68.8 
Silicon tetrafluoride..............-- SiFs —144.0s hay ayes eee ne 7 94.8,|— 90 
Henasateeces true once ee SiHsBr — 77.3|— 57.8|— 42.3/- 13, 2.4 |— 93.9 
Ce lccalaneinn tb es SiHiCl £117,8|2 97.7 |—188.8|\— 68.5 |—4eielie Old)... 
Fluorosilane scree vceriene eles ote SiHsF —153.0 |—141.2 |—130.8 |—122.4 |—106.8 |— 98.0]....... 
Jodopilanes..20 ars slteeks sk eee SiHsI 5 843.7) — 920). Si — 4144-2720 45.4 |— 57.0 
Bromodichlorofivorosilane eatatancs tat ppt — 86.5|— 59.0|/— 37.0/— 19.5 |+ Si Ee at re 
romotrifluorosilane............... iBrFs 8 =! ODE _ ; =— 5 
Chlorotrifiuorosilane............... SiCIF3 —144.0.|—127.0 |—112.8 |—101.7|— 81.0 |— 70.0 |—142 
Dibromochlorofluorosilane.......... SiBr2ClF — 65.2|}/— 35.6/— 12.0|/+ 6.3 43.0 59.5 |— 99.3 
SRL Ge ttete ng pe Hac ARON San bb = pee - fi.$ rt ai2 - sah ob aA coe 
IDTOMOSLANEG..... cess ese vcccecnss 1fieDre2 way = 4 — A b . a = Fy 
Seg eh 8 ete So eet DET Rae ore eae! Beate sueee ayes - pa ~ Ae —139.7 
Diiodosilane.....c.2..01022000021.] SiHlale >| 180] 52.6] 79:4] 125.5] 149: |—"“i'd 
Disilane....... RMR cota dL AU, BEM SizHs —114.8|— 91.4]— 72.8|/— 57.5|— 29.0 |— 14.3 |—132.6 
Disiloxanes tte ee. oo tees cas bee (SiH3)20 —112.5|— 88.2]/— 70.4|— 55.9|— 29.3 |— 15.4 |—144.2 
Fluorotrichlorosilane. Fe ae ee SiCl3F — 92.6|— 68.3!— 48.8!|— 33.2|— 4.0 14+ 12.2 |—120.8 


VAPOR PRESSURE (Continued) 


INORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature, °C 
Name Formula M.P 
1mm | 10 mm | 40 mm | 100 mm| 400 mm | 760 mm 

Hexachlorodisilane...........-+++- SieCle + .4.0 38.8 65.3 85.4 120.6 139.0 /— 1.2 
Hexachlorodisiloxane (SiCl3)20 — 5.0|+ 29.4 55.2 75.4 113.6 135.6 |— 33.2 
Hexafluorodisilane. i2F 5 — 81.0s}— 63.1s}— 50.63)— 41.7s|— 26.45/— 18.93/— 18.6 
Octachlorotrisilane. SisCls 46.3 89.3 121.5 146.0 189.5 211.4 [Vanes 
Tetrasilane. . SisHio — 27.7|+ 4.3 28.4] 47.4 81.7 100.0 |— 93.6 
Tribromoflucrosilane SiBr3F — 46.1/— 15.1/+ 9.2 28.6 64.6 83.8 |— 82.5 
Tribromosilane........ SiHBrz — 30.5/+ 3.4 30.0 51.6 90.2 111.8 |— 73.5 
Trichlorosilane.... SiHCls — 80.7/— 53.4|}/— 32.9|— 16.4/4 14.5 31.8 |—126.6 
Trifluorosilane. SiHFs: —152.0a! — 138.24! —127.3 |— 118.7 |—102.8 |— 95.0 |—131.4 

Tisilane...... SisHs — 68.9|— 40.0/— 16.9 1.6 35.5 53.1 |—117.2 
Disilazane (SiH3)3N — 68.7|— 40.4;— 18.5/— 1.1 31.0 48.7 |—105.7 
Silver ciiaimccinile ele ceeretatece ne leleie Ag 1357 1575 1743 1865 2090 2212 960.5 
Silver chloride............ netatefor<y'e ve AgCl 912 1074 1200 1297 1467 1564 455 
Silver iodideteess.s <ctnsst tins occ Agl 820 983 1111 1210 1400 1506 552 

MOG ian Slots iorerorataia: ce etetare te ele /rotevele eiet> a 439 549 633 701 823 892 97.5 
Sodium bromide.......... PocnOcaciric NaBr 806 952 1063 1148 1304 1392 755 
Sodium chloride........ OO CICCICR CIC NaCl 865 1017 1131 1220 1379 1465 800 
Sodium cyanide........... batlaiseiers NaCN 817 983 1115 1214 1401 1497 564 

odiurm “fluoride. <4. store a/cast efile ieee NaF 1077 1240 1363 1455 1617 1704 992 
Bodiumihydroxides. 7 enna ce NaOH 739 897 1017 1111 1286 1378 318 
Sodiumiodidesss. ce sadeneieee Nal 767 903 1005 1083 1225 1304 651 
Stannic bromide ncn. cement ster SnBra s 7250 || 105. Sul) 131.0 P liver | cua 31.0 
Stannic chloride — 22.7|+ 10.0 35,2 54.7 92.1 | 113.0 |— 30.2 
Stannic hydride.. — 140.0 |—118.5 |—102.3 |— 89.2 |— 65.2 |— 52.3 |—149.9 
Stannic iodide. . . 5 175.8 218.8 254.2 315.5 348.0 144.5 
Stannous chloride 316 391 450 493 577 623 246.8 
Strontium. . 8 898 1018 1111 1285 1384 
Strontium oxide. Sire 2068s 2262, YW Pe Pee ay Me each cies) igus 
Biulfurs.2 Mra eo arte ol Wa make opis NS} 183.8 243.8 288.3 327.2 399.6 444.6 112.8 
Sulfur hexafluoride................ SFs —132.7s|—114.7s|—101.5s|— 90.95|/— 72.66|— 63.58/— 50.2 
Sulfurdioxide sci. tap tones: SO: — 95.5s|\— 76.8s|— 60.5|— 46.9]— 23.0 }— 10.0 |— 73.2 
Sulfur monochloride..... PYateiel stetecrtce S2Cle — 7.4|+ 27.5 54.1 75.3 115.4 138.0 |— 80 
Bulfuryl' chlorides. fa. noose. ee SO:Cla 8 — 24.8/— 1.0]/+ 17.8 51.3 9.2 |— 54.1 
Sulfur trioxide (a)...........-0008: SO; — 39.0s|— 16.5s}— 1.0s|\+ 10.53} 32.6 44.8 16.8 
Sulfur trioxide (8)..............+- SOs |— 34.0s;— 12.3s|+ 3.25| 14.3.| 32.6 44.8| 382.3 
Sulfur trioxide (7)..............00: SO; |— 15.3s|+ 4.3s| 17.93 28.05 44.0; 51.63 62.1 
Sulfuricsacid cons wees ys heh tein a H2804 145.8 194.2] 229.7] 257.0] 305.0] 330.04 10.5 
Thionylbromidéss,, on... 44). aes nce SOBr: — 6.7|+ 31.0 58.8 80.6} 119.2 139.5 |— 52.2 
iThidnylichloride.m-m. ons mes seine SOCI: — 52.9/— 21.9|/+ 2.2 21.4 56.5 75.4 |—104.5 
Tantalum pentafluoride. . .| TaFs 8 8 3 130.0} 194.0 230.0 96.8 
Lelluriuin saion shows By ne gue aes Te 520 650 753 838 997 1087 452 
Tellurium tetrachloride............ TeCla s 233 273 304 360 392 224 
Tellurium hexafluoride. . eeslLebe —111.33|— 92.4s|— 78.4s|— 67.9s;— 48.2.|— 38.6s|/— 37.8 
Thalliumicer Sk Geechee oe Tl 825 983 1103 1196 1364 1457 303.5 
Thallium’ bromide:cene. «51. stu «3 > TIBr ‘ 522 598 653 759 819 460 
Thalliumichlorides.c0.0% cece TICl Py 517 589 645 748 807 430 
Thallium iodide). G00... sie one TIL 440 531 607 663 763 823 440 
TAD 15 Selects leracere Bhs Pee es atathintiene ted Sn 1492 1703 1855 1968 2169 2270 231.9 
Titanium tetrachloride ope al RCI ¢ — 13.9|+ 21.3 48.4 | 71.0 | 112.7 136.0 |— 30 
Tungsten he si... cea. pclcaaaties » WwW 3990 4507 4886 51 5666 5927 3370 
Tungsten hexafluoride............. WFs — 71.4s|— 49.2.;— 33.0,;— 20.3s/+ 1.2 17.3 }— 0.5 
Uranium hexafluoride..............| UFs — 38.8s|— 13.8 /+ 4.4. 18.25} 42.7. 55.7 69.2 
Vanadyl trichloride.............. «.| VOCs — 23.2|+ 12.2 40.0 62.5 103.5 127 (2) Psa 
WWALEr scar aoa. Cem he bale eh H:0 — 17.3s\+ 11.3] 34.1[ 61.6] 83.0 100.0 0.0 
Xenon....... BhGGH occ taader i cra Xe — 168. 5.|—152.8s|—141.2,|—132.8-|—117.1,|—108.0 |—111.6 
Zinc..... Raa Stink ats oR ER ot: Zn | 487 593 673 736 | 844 907 419.4 
Zinc chloride sa dasiow os istsctele arora ZpCl2 428 508 566 610 689 732 3A5 
Zivic Auoride. 7 hikari ee el | Za Fe 970 1086 1175 1254 1417 1497 872 
Zirconium tetrabromide............| ZaBra 207s 250s 281s 301s 337 357s 450 
Zirconium tetrachloride............ | ZrO 190; | 230, 2595 2795 312; 331s 437 
Zirconium tetraiodide.............. | Zrl« 2645 311s 3445 369s 4095 4316 499 


Pressures Greater than One Atmosphere 


Name 


Boron trichloride....... 
Boron trifluoride...... 
Bromine, . 
Carbontetrachloride. . 
Carbon dioxide 


Carbon manguide.t Pet 1 
Carbonyl chloride. ated 
Chlorotrifluoromethane. . 
Cyanogen, ee 
Dichlorodifluoromethane. ay 


Formula | 


Temperature, °C 


l atm 2 atm. | 5 atm. | 10 atin.| 20 atm.| 40 atm.| 60 atm. 
— 33.6|- 18.7|+. 4.7|. 25.7) 50.1| 78.9| 98.3 
— 185.6 |—179.0 |—166.7|—154.9|—141.3}—124.9]....... 

1217 33.2 66 10/9 $:96):7ime1a5.4) coer 0. nea 
—100.7'— 89.4|— 72.6/— 57.7/— 40.0/— 19.0]....... 
58.2; 78.8] 110.3] 139.8] 174.0] 216.0 
76.7| 102.0| 141.7| 178.0| 222.0| 276.0] 
— 78.2.!— 69.1s|— 56.7|/— 39.5|— 18.9/+ 5.9] 22.4 
46.5| 69.1| 104.8) 136.3! 175.5| 222.8 

— 191.3 |—183.5 |—170.7|—161.0|—149.7|....... [02a 
+ 8.3 27.3 57..2| 85.0| 119.0) 5 159) Sie areca 
— 81.2|/— 66.7|— 42.7'— 18.5/+ 12.0)  52.8]....... 
= 21.0 =| 4.414 S154) 49446) 72561" 106: ola ee 
— 29,8 )— 12:2) 1eitiey 42.41" "74 Olen cere ee eee 

8.9 28.4 BOLO) S720, T2t 52s 162" Glee ee 
— 40.8)-— 24.7/4+ 0.3] 24.0] 52.0) 85.3 

23.7 44.1 77: 30 (108.2) 146,71 194. Oley ans 
— 33.8|/— 16.9]+ 10.3} 35.6! 65.0] 101.6] 127.1 


9 
S 


Name 


Helium 
Hydrogen 


Hydrogen bromide 
Hydrogen chloride 
Hydrogen cyanide... . 
Hydrogen iodide 
Hydrogen sulfide 


Oxygen 


Dichlorodifluorosilane 
Fluorotrichlorosilane 
Stannic chloride 


Sulfur dioxide. 


| SiCloF2 


SiCIF3 


SM SCONMODHO MY WOOK RH ODDIE 
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ORGANIC COMPOUNDS 


Temperature, °C 


VAPOR PRESSURE (Continued) 


INORGANIC COMPOUNDS (Continued) 
Pressures Greater than One Atmosphere 


WONON DOONH WW WOOH BO ~IA~TR 


Pressures Less than One Atmosphere 


Temperature °C 


Name Formula M.P. 
1mm |} 10 mm | 40 mm | 100 mm | 400 mm |} 760 mm 

Cyanogen bromide.............. CBrN = 35.7.|— 10.0./+ 8.65} 22.63 46.0.  61.5| 58 
Carbon tetrabromide............ CBra 8 8 96.3 LIOR7 163.5 189.5 90.1 
Chlorotrifluoromethane. . CCIF; —149..5:|—134.1 |—121.9 |} 111.7 |'— 9257 |— S812 i. 
Cyanogen chloride...... CCl — 76.7s|— 53.83}— 37.52)— 24.9s}— 2.3 ]+ 13.1 ]/-— 6.5 
Dichlorodifluoromethane. . CCloF2 —118.5)}— 97.8|— 81.6/— 68.6 |— 43.9 |— 29.8 ]....... 
Carbonyl chloride............ CClhO — 92.9/— 69.3|— 50.3|— 35.6|— 7.6/+ 8.3 |—104 
Trichlorofluoromethane.......... CCl13F — 84.3 59.0 39.0 23.0 |+ 6.8 p25 tor feel (eee racsay 
Trichloronitromethane........... CClsNO2 — 25.51+ 7.8 33.8 53.8 91.8 111.9 |— 64 
Carbontetrachloride............. CCl — 50.0s;— 19.6/+ 4.3 23.0 57.8 76.7 |— 22.6 
Cyanogen fluoride............... CFN —134.4s|-—118.5s|-—106.4s;— 97.0s|— 80.53|— 72.6s|....... 
Carbontetrafluoride............. CF4 — 184.63] —169.3 | —158.8 |—150.7 |—135.5 |—127.7 |....... 
Tribromomethane. 7 .yee a. eae CHBrs 3 34.0 63.6 85.9 127.9 150.5 8.5 
Chlorodifluoromethane Bere Rice ae we CHCIF2 —122.8|—103.7|— 88.6|}— 76.4 |— 53.6 |— 40.8 |—160 
Dichlorofluoromethane........... CHChF — 91.3 ]— 67.5|— 48.8/— 33.9|— 6.2/+ 8.9 |—135 
Trichloromethaneé:. «scat 4051s CHCl; — 58.0/— 29.7/— 7.1/+ 10.4 42.7 61.3 |— 63.5 
Hydrocyanicse cid jeer cgsvers ave le steln'= CHN — 70.8,|— 48.2.,/— 31.3./— 18.835/+ 9.8 25.8 |— 14 
Dibromomethane) a yarg.t oe) se CH:Brz2 — 35.1/-— 2.4/+ 23.3 42.3 79.0 98.6 |— 52.8 
Dichloromethane................ CH°:Cl2 — 70.0|— 43.3 ]— 22.3 6.3 24.1 40.7 |— 96.7 
ormaldehydeiras ois aie tent CH:0 5 — 88.0|}— 70.6|— 57.3 |— 33.0 |— 19.5 |— 92 
OrmMic Bi Cidow ete crete sete hte tee CH:02 — 20.0s/+ 2.15} °24.0 43.8 80.3 100.6 8.2 
Dichloromethylarsine.. . CH;3ASCl2 — 11.1/+ 24.3 5105 73.0 11277 134.5 |}— 59 
Borine carbonyl......... .| CH3BO 139.2 WAL al 106.6 |— 95.3 |— 74.8 |— 64.0]....... 
Methyl bromide: v.22... .. 2s)... CUusBr — 96.33,— 72.8/— 54.2/— 39.4 /— 11.9/+ 3.6 |— 93 
Methyl chloride................. CH,Cl 3 — 92.4|— 76.0|— 63.0 |— 38.0 |— 24.0 |— 97.7 
Trichloromethylsilane........... CH;Clasi — 60.8|— 30.7|— 7.0]+ 12.1 47.0 66.4 |— 90 
Methy! fluoride. (25.592. 02. cl. CH3F — 147.3 |—131.6 |—119.1 ]—109.0 |— 89.5 TSe Zi le Rae eal « 
WMetnylitedid@s care sags ciel © cievelers - CHasl 8 — 45.8/— 24.2|/-— 7.0 2553 42.4 |— 64.4 
Formamide ds a ceicalsclss.00% > wale « CH;NO 70.5 109.5 137.5 157.5 193.5 ZLOPGdie ec satel 
INitromethanes, s.0h> see «0,0 nrclevendle « CH;3NO2z — 29.0/+ 2.8 Died 46.6 82.0 101.2 |— 29 
Methane sie nccic tomes ts eee. 4 —205.93| —195.54| 187.753} —181.4 |—168.8 |—141.5 |—182.5 
Dichloromethylsilane............ CH,Cl:Si — 75.0|— 47.8|— 26.2}|— 9.0 |+ 23.7 CNA erent 
Methanoliees jeter ice ce ee. H.O- . — 44.0|— 16.2|+ 5.0 21.2 49.9 URC bee 97.8 
Methanethiol.......... 4 = G0!7 |— 167.5 |— 49. 2))— 34.81/— 7.9)|-- 6.8 [—12) 
Chloromethylsilane-. =O 500) =e 71. Onl — oT — VOGL4 eo en Salto Said ela a= 
Methylamine sts 058-88. .c sae tae |— 95.8s|— 73.8|— 56.9 |— 43.7 |— 19.7 |— 6.3 |— 93.5 
Meth y istlanie cic stage os stenosis, —138.5 |—120.0|—104.8/— 93.0 |— 70.3 |— 56.9 |....... 
2-Methyldisilazane Bhi SAahe e SO ee — 76.3|— 50.1}/— 29.6/— 13.1 |+ 17.2 S40} brane ercuars 
Granogeniodidennn primate eee 25.25 57.75 80.35 O72 Gal, U26r Val at Te cea « 
Tetranitromethane: occ sisi o> 8 22.7 48.4 68.9 105.9 L25oKd 13 
Carbon monoxide... oes 2 —222.0s| —215.0s| —210.0s| — 205.73] —196.3 |—191.3 |—205.0 
Carbony! sulfide: .. .s20.csee.ss —132.4 |—113.3 |— 98.3 |— 85.9 |— 62.7 49.9 |— 138.8 
Carbonyl selenide............... —I1i7et t— 95,0 \—26.4,\— 61.7 |}— 35.6 = Head uta Odie 
Garbon dioxide sence <nitclneh oi: —134.33|—119.5s| — 108. 6s| — 100. 2s| — EG a= gevan = Bae 
Carbon Selenosulfide — 47.3|— 16.0(/+ 8.86 28.3 | 65. : - F 
Garbon disulfider ssc. .ui.c.s eens — 73.8|— 44.7 es 22.5|— 5.1 |+ 28.0 46.5 |—110.8 
Trichloroacetyl bromide......... C:BrCl;O0 — 7.4/+ 29.3 67.2 79.5 120.2 LASS oes tas. 
1-Chloro-1,2,2-trifluoroethylene...| CoClFs —116.0|— 95.9|/— 79.7 |— 66.7 |— 41.7 |— 27.9 |—157.5 
1,2-Dichloro-1,2-difluoroethylene..} C2Cl2Fs — 82.0|— 57.3/— 38.2|/— 23.0|/+ 5.0 20.9 }—112 
1,2-Dichloro-1,1,2,2-tetrafluoro- 

ethene. arene meee 3s C2ClhF — 95.4|/— 72.3/— 53.7|— 39.1 |/— 12.0/+ 3.5 |— 94 
1,1,2-Trichloro-1,2,2-trifluoro- 

Bthanee sae dase ois cope cages C2ClsFs — 68.0s}— 40.3s}— 18.5|— 1.7 |+ 30.2 47.6 |— 35 


Name Formula 
Tetrachloroethylene............. C2Cla 
1,1,2,2-Tetrachloro-1,2-difluoro- 

OthANe spe ele Oe hate east C2CliF2 
Hexachloroethane...........+.4+ 2Cle 
Tribromoacetaldehyde........... C:HBr:0 
Trichloroethylene............... 2HCl; 
Trichloroacetaldehyde........... C:HC1;:0 
Trichloroacetic acid............. C2HC1:302 
Pentachloroethane.............. CoHCls 
Acetvieno sian cite. oe wictrslda alae: | CoH: 
1,1,1,2-Tetrabromoethane. C2H:Bra 
1,1,2,2-Tetrabromoethane. C2HoBra 
cis-1,2-Dichloroethylene... C2H2Clz 
trans-1,2-Dichloroethylene. CaH2Cl2 
1,1-Dichloroethene....... .+| CoHeCle 
Dichloroacetic acid.,..:........5 | C2H2Cl2O2 
1,1,1,2-Tetrachloroethane........ CoH2Cla 
1,1,2,2-Tetrachloroethane........ C2H2Cls 
1-Bromoethylene.......0.6.02005 C:HsBr 
Bromoacetic acid...........+.-- C:HsBrO2 
1,1,2-Tribromoethane............ peters 
1-Chloroethylene............0200% C2H:C 
Chloroacetic acid.............+: CHHACIO: 
1,1,1-Trichloroethane............ C2H:Cls 
1,1,2-Trichloroethane............ C2H3Cls 
Trichloroacetaldehyde hydrate...| C2HsClsO2 
1=Phuoroethyleneie denen an ss oes 2HaF 
ACOtOnitrile iss ita o's crciaels care cerere CoHiN 
Methyl thiocyanate............. C2H:NS 
Methyl isothiocyanate........... C:H:iNS 
ith yvlenes.cctceveciin co tels,crsiersreteres C2Ha 
1-Bromo-1-chloroethane. .. {| C2H«BrCl 
1-Bromo-2-chloroethane. -| C2H«BrCl 
1,2-Dibromoethane.............. C2H«Bre 
1,1-Dicnloroethane.............. C2H.Cls 
1;2-Dichloroethane........+..2.0> C2HiCle 
1,1-Difluoroethane.............. C2HiaF2 
Acetaldehyde “AP ERR RY eT OR AO C:H.O 
Ethylend’oxide.)-. S.895.. ckiceoan C:H.O 
Acecic acid........ alefatsl sisieleisioverere C:H.O: 
Methyl formate..... C22 
Mercaptoacetic acid. 2H.OS 
Ethyl bromide ssiauewecasegieese C:HsBr 
Ethyl chloride........ Rc clara tetera 4 C2H;Cl 
SChioroethanolsaethtonc settee C2HsClO 
Trichloroethylsilane............- C2HsClsSi 
Trichloroethoxysilane............ C2HsCl-OSi 
Ethyl! fluorides... wt iy ste 5 Sofitas| Cols 
Ethyltrifluorosilane.............. C2HsF3Si 
Ethyl Iodide.......... pietelch fates | Caktel 
Acetamide............. ve owas [CsHsNO 
Acetaldoxime............ Sait siete «| CallgNO 
Nitroethanesr ca. veh Goes cs oen « CoHsNOz 
De uecmcthy Yernine seated C2HsN:02 
Ethane osc. cas a8 Bila dabetdes 2He 
Dichlorodimethylailans. eeeseceee| CoHeCloSi 
BEthanolsn.ccrse clea tavecvcesivie cl Cate 
Dimethylsethor...5. «000 econ ate C:H.O 
1, 2-Ethanediol: ca, pects sia aleto cues: C2HsO2 
Dimethybeulfide cea: << + crease - C2H<6S 
Ethanethiole- -1...conta cea ar seri « C2H6S 
Dimethylantimony.............- C:H¢6Sb 
Ethylamineste cis smote oh an wee C:HiN 
Dimethylaminess.rcgms sc we aa. CoH:iN 
1,2-Ethanediamine.............. C2HsNe 
Dimoethylsilane: | oa coals eiia tess oHySi 
Dimethyldiborane............... C2Hi0Be 
2-Ethyldisilazane.............-- C:HuNSiz 
Cyanogen: 3.4 06s. beaeanies ae CiN2 
peo eis roace sok pe C3;H3N 
Propadiene. . C3H.s 
Propyne...... C3H, 

2,3- Dibronigpropene! : meen =| Caltabre 
Methyl dichloroacetate.......... C3HiCl2O2 
2-Broperialie rharemeiac seb cietn. C;H.O 
Acrylic: Rolain cantante wares ote C3H.O2 
PYTUVICIACIC Cs huts oes cis coalesce wie C3H«Os3 
1,2,3-Tribromopropene........... C3HsBrs 
1-Chloropropene...............: C3H;Cl 
3-Chloropropene......-.-.-:s+: C3H;Cl 
Epichlorohydrine............++: C3H;ClO 
Methyl chloroacetate............ C3HsClO2z 
1,1,1-Trichloropropane........... C3H:;Cls 
1,2,3-Trichloropropane. . ....| CaHsCls 
Allyitrichlorosilane OE ase Gi tee 
Propionitriiovse ocean scone C3HsN 
3-Hydroxypropionitrile.......... C3H:NO 
Ethylisothiocyanate............. 3HsNS 
Nitroglycerine................55 C3HsN305 
Propylege@aciahis cc oat. C3He 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature °C 
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40 mm | 100 mm | 400 mm 
.Os|-+ 19.83} 38/6 73.1 
.5s| 102.38} 124.25} 163.85 
0 87.8| 110.2] 151.6 
.4}+ 11.9 31.4 67.0 
0 20.2 40.2 77.5 
“2 116t8 | 137.8 |e Vrbes 
8 69.9 93.5 | 137.2 
.2s|-—116.78| —107.9s|— 92.0 
.7| 123.2] 144.0 | «181.0 
-0| 144.0] 170.0] 217.5 
9/— 7.9]+ 9.5 41.0 
.0/— 17.0/— 0.2 |+ 30.8 
.2|— 31.1 ]/— 15.0 |+ 14.8 
AG |, SUCH LEE Ueda Aal 
ae 46.7 68.0 108.2 
0 60.8 83.2 | 124.0 
-8)|—n48. 0 | — 31.9 | tet 
-1] 124.0] 146.3] 186.7 
.6| 100.0] 123.5] 165.4 
-7|— 66 8|— 53.2 |— 28.0 
0} 109.2] 130.7] 169.0 
9|/+ 1.6 20.0 54.6 
ag 35.2 55.7 93.0 
5s] 90:7a|. 9255.0 82.1 
.2|—118.0 |—106.2 |— 84.0 
3/+ 7.7 27.0 62.5 
6 49.0 70.4 | 110.8 
Sr ye) 59.3 97.8 
.2{—141.3 |—131.8 |—113.9 
4s/+ 10.4s| 28.0 63.4 
a 29.7 49.5 86.0 
.6| 48.0 70.4| 110.1 
.3[— Tee ie 39.8 
-6|+ 10.0 29.4 64.0 
7 |— 75.8 |— 63.2 |—+39.5 
.8|— 37.8/— 22.6|+ 4.9 
.7|— 46.91— 32.1|/— 4.9 
5 43.0 63.0 99.0 
.6|— 28.71— 12.9 16.0 
6s IST SHes Tos Oaleen mete 
.5|— 26.7|— 10.0 |+ 21.0 
.8|— 47.0|— 32.0/— 3.9 
S 56.0 75.0| 110.0 
6 27.9 46.3 80.3 
0 |+ 25.3 45.2 82.2 
.7|— 81.8|— 69.3 |— 45.5 
.7|— 56.8|— 43.6 |— 19.1 
.3/— 0.9 18.0 52.3 
.0| 135.8] 158.0] 200.0 
8 48.6 66.2 98.0 
5 38.0 57.8 94.0 
0 68.2 90.3 | 131.3 
.9 |—129.8|—119.3 |— 99.7 
8/— 0.4/+ ae 51.9 
.3|+ 19.0 34.9 63.5 
.38/— 76.2|— 62.7 |— 37.8 
sll 120g le 14 Suleat7seo 
.2|— 28.4/— 12.0 (+ 18.7 
.2|— 29.8|— 13.0 |+ 17.7 
0: LIBUS P1435 lead Sze 
.38/— 39.8|/— 25.1/+ 2.0 
6 | —!46s7 82.6 J Zal 
5 45.8 62.5 99.0 
.1|— 75.7 /— 61.4 |— 35.0 
.1|— 62.4|— 47.0]— 18.8 
.2/— .8.3|+ 10.4 45.9 
.8s|— 62.7s|— 51.8.|— 33.0 
.3/+ 3.8 22.8 58.3 
.0|— 85.2|— 72.5 |— 48.5 
B= 74.31) 61. 8 872 
0 57.8 79.5 | 119.5 
ai 64.7 85.4 | 122.6 
T/— 15.0/+ 2.5 34.5 
0 66.2 86.1 | 122.0 
9 85.3| 106.5 | 144.7 
0} 122.8] 148.0] 195.0 
1 | —"S8207i=— 015 1ol-ee 1810 
.9/— 21.2/- 4.5/4 27.5 
6 42.0 62.0 98.0 
0 54.5 73.5 | 109.5 
2 29.9 50.0 87.5 
0 74.0 96.1 | 137.0 
2 39.2 59.3 97.1 
.0|+ 22.0 41.4 led 
Olle S4utglin 157.71) 62000 
8 50.8 71.9 | 110.1 

235 he Soy tester deve 
.1|/— 96.5|— 84.1 |— 60.9 


760 mm 
— 19.0 
92.0 26.5 
185.6s| 186.6 
174. Odlen snes 
86.7 |— 73 
97.7 |— 57 
195.6 57 
160.5 |— 22 
— 84.0s|— 81.5 
200.0d|......- 
243759 wee 
59.0 |— 80.5 
47.8 |— 50.0 
31.7 |—122.5 
194.4 9.7 
130.5 |— 68.7 
145.9 |— 36 
+ 15.8 |—138 
208.0 49.5 
188.4 |— 26 
— 13.8 |—153.7 
189.5 61.2 
74.1 |— 30.6 
113.9 |— 36.7 
96.24 51.7 
— 72.2 |\—160.5 
81.8 |— 41 
132.9 |— 51 
119.0 35.5 
—103.7 |—169 
82.7 16.6 
106.7 |— 16.6 
131.5 10 
57.4 |— 96.7 
82.4 |— 35.4 
— 26.5 |}-117 — 
20.2 |—123.5 
+ 10.7 |—111.3 
118.1 16.7 
32.0 |— 99.8 
sheus\s ue — 16.5 
38.4 |—117.8 
+ 12.3 |—139 
128.8 |— 69 
99.5 |— 40 
102-4 | sommes 
— 82.0.)\..... nue 
— 95.4.4); wees 
72.4 |—105 
222.0 81 
115.0 47 
114.0 |— 90 
1630" |. nee 
— 88.6 |—183.2 
70.3 |— 86.0 
78.4 |—112 
— 23.7 |—138.5 
197.3 |— 15.6 
36.0 |— 83.2 
35.5 |—121 
211,0:|, «cant 
16.6 |— 80.6 
+ 7.4/— 96 
117.2 8.5 
— 20.1 isn ieee 
— 2.6 |—150.2 
65.9 |—127 
— 21.0 |— 34.4 
78.5 |— 82 
— 35.0 |—136 
— 23.3 |—102.7 
14102 (eee 
1430 Seen 
52.5 |— 87.7 
141.0 14 
165.04 13.6 
220.0 16.5 
37.0 |— 99.0 
44.6 |—136.4 
117.9 |— 25.6 
130.3 |— 31.9 
108.2 |— 77.7 
158.0 |— 14.7 
1180 ee 
97.1 |/— 91.9 
221.0 ree 
131.0|}— 5.9 
Steir tyr 1l 
— 47.7 |—185 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature °C 


Name Formula 

1 mm | 10 mm | 40 mm | 100 mm | 400 mm | 760 mm 
Gyclopropane. 4s eee C3He —116.8|/— 97.5|— 82.3|— 70.0 |— 46.9 |— 
2-Bromo-2-nitrosopropane........ C3:HcBrNO — 3375 |= “4.3 /FE 179 35) 2 663 33.6 
1,2-Dibromopropane.,........... C3HeBr2 — 7.0 29.4 57.2 78.7 | 118.5] 141.6 
1,3-Dibromopropane............. C3H6Brz + E97 48.0 77.8} 101.3 | 144.1 167.5 
2,3-Dibromo-1-propanol.......... 3HeBr2O 57.0 98.2} 129.8] 153.0] 196.0] 219.0 
1,2-Dichloropropane.............| CaH6Cle $3895 |=) 16.1 I-E 19640. 130.4 76.0| 96.8 
1,3-Dichloro-2-propanol.......... CsHcChO 28.0 64.7 93.0] 114.8] 153.5] 174.3 
ACOLONE Feeble aan ein tester C3HsO POO PSL LE |i SOFA ts 7.7, 39.5 56.5 
Aliydtalcohol jac. ctertrers ste ster Me <1 C3HsO mF 2070-1 10.5 33.4 50.0 80.2 96.6 
Rropyleneroxides mascara ie tine C3:H.O — 75.0}— 49.0]— 28.4 12.0 |+ 17.8 3.8 
Propionie &cidvende sets sorte t ie. 6 C3H6O2 4.6 39.7 65.8 85.8 122.0 141.1 
Methyl acetate...... Bs de BRL CsH6O2 — 57.2/— 29.3/— 7.9|/+ 9.4] 40.0] 57.8 
Bthyliformatedjae dewieteis es at see = C3H<cO:2 — 60.5;— 33.0/— 11.5/+ 5.4 37.1 54.3 
Methyl glycolate. Sa wack Epi acme C3H:O; + 9:6 45.3 (2,3 93.7 131.7 151.5 
Methoxyacetic acid............. CiHsO; 52.5 | 92.0 122.0 144.5 184.2 204.0 
1-Bromopropane........... C3:H:Br — 5§3.0/-— 23.3;/-— 0.3/+ 18.0 52 0 71.0 
2-Bromopropane.. C3H:;Br — 61.8/- 32.8/-— 10.1/+ 80 41.5 60 0 
1-Chloropropane.. C:H;Cl — 68.3/— 41.0/— 19.5|/-— 2.5 |+4+ 29.4 46 4 
2-Chloropropane...........-.... C3H:7Cl — 78.8)}— 52 0/— 31.0)— 13-7 |-+ 18.0 36.5 
Trichloroisopropylsilane........ C3H;Cl;Si — 24.3/+ 9.9 36.5 57.8 96.8 118.5 
1-Iodopropane........... CsHiI = S600 is e2e4t |e SG 43.8 818] 102.5 
2=lodOpropane - mice saqe ra s/e ates s C3Hil — 43.3]— 11.7/+ 13.2 32.8 69 5 89.5 
Proplonamidermrts aacde stems C3;3H;NO 65.0s} 105.0] 134.8 156.0 194.0 213.0 
I=Nitropropane a... ag. ere CsH:NOa ‘(— «9.614 25.3 51.8 723 110.6 131 6 
2-Nitropropane. iio. ceccs reece. C,H;NO;: — 18.8/+ 15.8 418 62.0 99.8 120 3 
EthyliCarbamate #4 onl. 0.5... -< CiH;NO:2 8 77.8 105.6 126 2 164.0 184 0 
Propane.... OOO We COome. Mcrckoe 1H: — 128.9 |—108.5 |— 92.4|— 79.6 |— 55.6 |— 42.1 
Dichloroethoxymethylsilane...... C:HsCl,OSi — 33.8|— 1.3|+ 24.4 44.1 80.3 100 6 
1=Propanolast.: eee oa ek 3H:0 — 15.0/+ 14.7 36.4 52.8 82.0 97.8 
2=Propanol ery... acto ae scdee et: C3HsO — 26.1|/+ 2.4 23 8 39.5 67.8 82 5 
Ethyl methyl ether ]*.5.o.n tee. C3HsO — 91.0|— 67 8|— 49.4|-— 34.8 |/- 7.8 7.56 
1,2-Propanediol........ C3HsOz2 45.5 83.2 LL ,2 132.0 168.1 188.2 
Iya-Propanediol wk ate «oa occas CsHsO2 59.4 100.6 131.0 153.4 193.8 214 2 
2-Methoxyethanol............ C3H;02 — 13.5/+ 22.0 47.8 68.0 104 3 124 4 
Glycerol... seer cece teen eee ees C3HsO3 12525 167.2 198.0 220.1 263.0 290.0 
1-Propanethiol.... oe cws'e eae. C3H:S — 56.0 26.8/- 3.2)/+ 153 49.2 67.4 
AaAmethyIDOrine- 0 sete ie see C3HoB —118.0|}— 92.4|- 74.7 |— 60.8 |— 34.7 |— 201 
Chlorotrimethylsilane. .| CaH,ClSi — 62.8|/-— 34.0;- 11.4/+ 6.0 39 4 57.9 
Trimethylgallium...,.....++++--.| CsH»sGa — 62.3,)/— 31.7s;— 9.0/+ 8.0 39.0 65.6 
Propylamine....... SOCOrOTIOS CsHoN — 64.4|/— 37.2/-— 16.0/+ 0.5 3105) 48.5 
Trimethylamine........+..+.+--| CaHsN — 97.1)— 73.8|— 55.2/— 40.3 /— 12.5/4+ 2.9 
Trimethyl phosphate...........-| CaHsOuP 26.0 67.8| 100.0] 124.0 167.8 192.7 
Trimethyldiborane........ SS Ste CiHi2B2 — 74.0|]— 44.8}/— 22.0/— 4.4 |+ 27.8 45.5 
Carbon suboxid@agisadsies eieciewiss 302 — 94.8/— 71.0|— 52.0|— 36.9|/— 8.9|+ 6.3 
Carbon subsulfide.......... 3S2 14.0 54.9 85.6 109 9 eR Ee POM Ae 
Trichloroacetic anhydride........ C.iCleOs 56.2 99.6 131.2 155 2 199.8 223.0 
aL3-Butadivnescecr aie «cnet ole thet sss sHo — 82.5s)— 61.2s;— 45.95;— 34.0/— 6.1]/+ 9.7 
a,8-Dibromomaleic anhydride. ...| CsH2Br2Os 50.0 92.0 123.5 147.7 192.0 215.0 
trans-Fumary] chloride....... C4H2Cl202 + 15.0 51.8 79.5 101.0 140.0 160.0 
Maleic anhydride...... CsH20;, 44 0s 78 7 111.8 135.8 179),.5 202.0 
2-Nitrothiophene .. .33...0.5 00000 C1HsNO2S 48.2 92.0 125.8 151.5 199.6 224.5 
BUCEN Vet... sain ted cco ate 4H — 93.2|— 70.0|}— 51.7|— 37.1 }— 10.1/4+ 5.3 
Succinylchloride:2 -Fe. . . 60. eho CsHuCl2O2 39 0 78 0 107.5 130.0 170.0 192.5 
Chloroacetic anhydride.......... CyHiClsOa 67.2 108.0 138.2 159.8 197.0 217.0 
Succinic anhydride.............. C4HsO,a 92.0s} 128 2 163.0 189.0 237.0 261.0 
1,4-Dioxane-2,6-dione............ CsH4O4 8 116 6 148.6 173.2 217 0 240.0 
A io p Nene were. sie casio ss CsHaS — 40.7s}— 10.9|+ 12 5 30.5 64.7 84 4 
Belenaphenes cist segs, <0:4 slo's loss,e« C.iHiSe — 39.0/— 4.0/4 24.1 47 0 89 8 114.3 
a-Chlorocrotonic acid............ C.HsClOz 70.0 108.0 135.6 155 9 193.2 212.0 
Ethyl chloroglyoxylate........... CsHsClOs — 5.1}]+ 29.9 56 0 76.6 114.7 135.0 
Ethyl trichloroacetate........... CsH6ClsO2z 20.7 57.0 85.5 107 4 146.0 167.0 
B=Butenenitrile sie. cscs. 5 oi"e ete CiHs — 19.6|/+ 14.1 40.0 60.2 98.0 119.0 
MEthacrylonitrile. csels nice) asa C4sHsN — 44.5|/— 12.5|/+ 12.8 32.8 32.8 90 3 
cts-Crotononitrile.............-. CsHsN — 29.0/+ 4.0 30.0 50.1 88.0 108.0 
trans-Crotononitrile............. CsHsN — 19.5/+ 150 41.8 62.8 101.5 122.8 
Succinimide......... Sushsce avanane7s 6 C4iHsNO2 115.0a| 157.0 192.0} 217.4 263.5 287.5 
Allylisothiocyanate...... cr CiHsNS — 2.0/+ 38.3 67.4 89.5 129.8 156.7 
1,2-Butadiene......c.ccnceedess CiHe — 89.0/— 64.2|— 44.3/— 28.3 |+ 1.8 18.5 
1,3-Butadiene...... SOR on Boe Cie —102.8|— 79.7|— 61.3|— 46.8 |— 19.3 |— 4.5 
@yclopiten6.... steer. us Seite s CiHe — 99.1/— 75.4|— 56.4|/— 41.2 ]— 12.2|+4+ 2.4 
LAST AGO sore ote Ione GO. OME CiHs — 92.5|)— 68.7|— 50.0}/— 34.9}/— 69/+ 8.7 
P=BUtYNG Moe oie pewie ss sb ee iinet CiHe — 73.0s 50.5s)— 33.9s|}— 18.8 10.6 Dh 
Ethyl dichloroacetate............ CaHoClsO2 9.6 46.3 74.0 96.1 135.9 156.5 
2-Chloroethyl chloroacetate...... CsHoCliO2 46.0 86.0 116.0 140.0 182.2 205.0 
ets-Crotonic acid........-.-.-.+> C4H6O2 33.5 69.0 96 O 116.3 152.2 171.9a 
trans-Crotonic acid.............. sH6O2 s 80.0 107.8 128.0 165 5 185.0 
Methylmerylate:....5..+- sari: - 14H 502 — 43.7|/— 13.5);+ 9.2 28.0 61.8 80.2p 
Methacrylic acid &. .).5 5 90 ao.deigs« C.H6O2 25.5 60.0 86.4 106.6 142.5 161.0 
Vinyl peetate. ja tccb eae oe cads- C:iH6O2 — 48.0/— 18.0)/+ 5.3 233 55.5 72.5 
Acetic anhydride. . CsH60s3 erg 36.0 62.1 82.2 119 8 139.6 
Dimethyl] oxalate......... C.H6O4 20.0 56.0 83 6 104.8 143 3 163.3 
cis-1 Bromo-1-butene............ CsH7Br — 44.0/— 12.8/+4+ 11.5 30 8 66 8 86 2 
trans-1-Bromo-1-butene.........- CsH7Br — 38.4|/— 64/+ 18.4 38 1 75 0 94.7 
2-Bromo-l-butene.............-- 24H7Br — 47.3|/-— 16.8/+ 7.2 26.3 61.9 81 0 
cis-2-Bromo-2-butene..........-- CsH7Br — 39.0/— 7.2|+ 177 37.5 74.0 93.0 
trans-2-Bromo-2-butene.......... Cat7Br — 45.0|/— 13.8/+ 10.5 29.9 66.0 85.5 
1-Bromo-2-Butanone..........-- CsH7BrO + 6.2 41.8 68 2 89.2 126.3 147.0 
2-Methylpropionyl bromide...... C.H7BrO 13.5 50.6 79.4] 101.6 141.7 163.0 
1,1,2-Tribromobutane........... CsH7Brs 45.0 87.8 120.2 146.0 192 0 216 2 
1,2,2-Tribromobutane...... 5 C.H7Brs 41.0 83.2 116.0 141.8 188 0 213 8 


VAPOR PRESSURE (Continued) 
ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature °C 


Name Formula M.P 
1mm | 10 mm | 40 mm | 100 mm/| 400 mm | 760 mm 
2,2,3-Tribromobutane.........-- C.H7Bri 38.2 79.8 111.8 136.3 182.2 206.5 
Ethyl] chloroacetate.......--+-+> C4H7Cl02 + 1.0 37.5 65.2 86.0 123.8 144.2 
1,2,3-Trichlorobutane............ CsH7Cla + 0.5 40.0 71.5 96.2 143.0 169.0 
Butyronitrile.........-+eseseees CiHiN — 20.0/+ 13.4 38.4 59.0 96.8 117.5 
qeretanice Me satehieiels niche ebtce.« epee haut ates desi ees ie sare 
“Butene:..5...500c00 saa ewates « 4H = la rit (Ee lhe ‘ — 21. — 6. 
Ot2-2-Duten6sn crc sens coe ses C.:Hs |— 96.4|— 73.4|— 54.7|— 39.8 |— 1200-5 see 
trans-2-Butene............0000> C1Hs |— 99.4|— 76.3|— 57.6|— 42.7 |— 14.8|+ 0.9 
2-Methylpropene...............- | CaHs —105.1|— 81.9|— 63.8|— 49.3 |— 22.2|— 6.9 
Gyclobutan@se. sate spastic et. « CsHs 92.0s|— 67.9s|— 48.4|]— 32.8|— 3.4 |+ 12.9 
Methyleyclopropane..........-.- CsHs — 96.0/— 72.8|/— 54.2/— 39.3 }— 11.3 /}+ 4.5 
2-Bromoethyl 2-chloroethyl ether.} CsHsBrClO 36.5 76.3 106.6 129.8 172.3 195.8 
1,2-Dibromobutane........+....:> C4sHsBrz2 7.5 46.1 76.0 99.8 143.5 166.3 
dl-2,3-Dibromobutane........... CsHsBrz + 5.0 41.6 72.0 95.3 138.0 160.5 
meso-2,3-Dibromobutane......... CaHsBr2 + 1.5 39.3 68.2 O47 134.2 157.3 
1,4-Dibromobutane............++ CsHsBr2 32.0 72.4 104.0 128.7 173.8 197.5 
1,2-Dibromo-2-methylpropane....| CsHsBra — 28.8|+ 10.5 42.3 68.8 119.8 149.0 
1,3-Dibromo-2-methylpropane. ...| CaHsBr2 14.0 53.0 83.5 107.4 150.6 174.6 
Di(2-bromoethyl) ether.......... CsHsBr20 47.7 88.5 119.8 144.0 188.0 212.5 
1,2-Dichlorobutane........<..+.. CaHsCle — 23.6|/+ 11.5 CY ey 60.2 100.8 123.5 
2,3-Dichlorobutane.............. CsHsCle — 25.2|+ 8.5 35.0 56.0 94.2 116.0 
1,1-Dichloro-2-methylpropane....| CsHsClz — 31.0/+ 2.6 28.2 48.2 85.4 |—106.0a 
1,2-Dichloro-2-methylpropane....} CsHsCle — 25.8|/+ 6.7 32.0 51.7 87.8 108.0 |. 
1,3-Dichloro-2-methylpropane. .. .| CsHsCle — 958.0 |-+) 22.0ilauoSc8|) 78.8 | 119.4 | Tannen 
di(2-chloroethyl) ether........... C.H:Cl.O 23.5 62.9 91.5 114.5 155.4 178.5 
det Bpery 7 mete DErcp ans 6 Reese cay - ae ee rf ars + — 36.0 55.5: ||). .eeeee 
NONE. ...-. se eeveeeee ...| CoH! - i ‘ 5.0 60.0 79.6 |— 85.9 
1,4-Dioxane............eeeeeees CiHsO2 — 35.8s;— 1.2s/+ 25.2 45.1 81.8 101.1 10 
Butyric acid shelale ai etaerere shale miatetocs! 4HsO2 25.5 61.5 88.0 108.0 144.5 163.5 |— 4.7 
site tage eeiseroete Sclsiet ee iare ae le 14237 |) 98122) e778 98.0| 134.5 | 154.5 |— 47 
Vi Gcatatese coe ncs cians bys 4H2O2 — 43.4)/-— 13.5/+ 9.1 27.0 59.3 77.1 |— 82.4 
Methy! erepionste Sede dis e acsiotss ete - eto - Lees + ae oor 61.8 79.8 |— 87.5 
ropyl formate..........6. Ore - .O;/— 12. 10 8 9.5 62.6 1.3 |— 92. 
Isopropyl] formate.........+.++++ Cie ; — 52.0|— 22.7 ce 0.2)|+ 17.8 50.5 68.3 nee 
a-Hydroxyisobutyric acid........ CuH:01 73.5s| 110.5| 188.0] 157.7 193 8 212.0 79 
ey, alyouiste Sayatnl aieieieve id: ateieratavacd eee aan O08 eee 1 99.8 138.0 158.2: | ae be 
=BrOMODUtANGs. acest aewtetes s « 4H Br - .O}— .38|+ 24.8 447 81.7 101 6 |—112.4 
aepepene 2 uae Peiuyecronte seers 3 RY ie A 79.5 97.6 128.3 145 .0\)) sirens 
-Chlorobutane..... ...02ss200. — 49.0|-— 18. 5.0 24.0 58.8 "hr - i 
sec-Butyl chloride...........-... C.HCl — 60.2|— 29.2 z 5.0|+ 14.2 50 0 Ae a 
fepbe tet Selenide Seis Web stud assets ae — 53.8|/— 24.5|— 1.9/+ 16.0 50.0 68.9 |—131.2 
Th 0) Once deccecds scene = — = 
2-(2-Chloroethoxy) ethanol CiHsClO: 53.0 90.7 118-4 139°5 +338 186.0 ts nae 
1-lodo-2-methylpropane......... CiHol — 17.0}+ 17.0 42.8 63 5 100.3 120.4 |— 90.7 
Ethyl methylearbamate.......... CiHoNOz 26.5 63.2 91.0 112.0 149.8 17020. Incas 
Propyl carbamate............... C4sH»NO:2 52.4 90.0 117 7 138.3 175.8 195°0 ys etees 
Di(nitrosoethyl)amine........... CsHsN202 18.5 7.7 87 6 111.0 153.5 176291)" 
sere fos eR ehdleie ¥ oleistelore a eae —101.5|— 77.8|— 59.1|— 44.2 |— 16.3 |— 0.5 |—135 
-Methylpropane...........++. «Ho —109.2|— 86.4|— 68.4|— 54.1 |— 27.1 |— 11.7 |—145 
Dichlorodiethylsilane............ CiHwCleSi |— 9.2/+ 25.4] 51.6] 71.8| 110.0] 130.4]....... 
Dish yidil ucrosilang “erst AC Sa — 56.8/— 28.8/— 7.3|/+ 9.8 40.5 58)O0ips) iene 
NEV LC RICOMO] sorciacitereraidtere creloriecers «Hi — 1.2|+ 30.2 53.4 70.1 100.8 117.5 |— 79.9 
ae Bute ace ais siaieleleiie Seis a oaietele CsHi00 ; |= 12.2 [t ze? | 38.1 54.1 | 83.9 | 99.5 |—114.7 
"yas BT baonel Be PONS: 6 bree terenerexe ie - ae + 21.7 44.1 61.5 91.4 108.0 |—108 
t-Butyl alcohol. os so.s neues «Ho — 20.4s;+ 5.5 24.5; 39.8 68.0 82.9 25.3 
Diethyl ethers. ish ete cea os C.Hi00 FE 74.3 |— 48.1 |= 27-7 |= 1238 + a8 34.6 |—116.3 
4 i ag ake v1 Others... .cte cous ae - a = a6 Beit — 8.1 /+ 22.5 39...1. |... 
2'3-Butenedi Hie ae een 4H1002 2s : 141.2 183.8 206.5 77 
1'2-Dimethosyethane.........0/[GdHwo; — |— 48.0|— $33 (4 a04| '3r8| ‘708 | ‘930.2722 
2,2'-Thiodiethanol ASR eh Ne CiH10028 42,0} 128.0] 210.04] 2854) 22282. -lenee sche 
“e bg fae ti fell sirae ithe Stee s omae ad Ss . ety ve 226 5 244.8 J). asi hten 
.2,3-Butanetriol............+..- 1002 ; ; : : 243.5 ||..264.0 Nase 
Diethyl ee 4-84 eS : es 10 46.4 74.2 96.3 137.0 159. Ont yc enue 
Diethyl sulfide... 20020. ‘ais --|— $66 |— “solgtaee | ‘age | e-7 | gs'0 /aeanee 
i t . . . . . - . a . 
Diethyl selenide................ CaHi0S 7 18) eae Aes ou eee + 
Tisthyiene se wee ees 4Hi0Se — 25.7|+ 7.0 31.2 51.8 88.0 108':0 172 ee 
Diethylamine SPter inmate te HBS ene — 22.4/+ oh sree .‘ bee ee 118.0 |— 28 
Isobutylamine 20.2010 000011 1" ~ $0.0|— 21:0 |/+ 11: O7 | eb6 |— 8e0 
1,3-Dichlorotetramethyldisiloxane CaN Sts - of se oa = ae es st0:7 Sys 3 eo-0 
pe cect ilead 234 ve oseeee : CuHiePb — 29.0)+ 4.4] .30.3] 50.8] 89.0] 110.0 |— 27.5 
Tetramethyltin................ CiH.Sn an Re st ne i fhe ie HWE ot 424 27.0 |~102.1 
Fetramethyldiborane Satais fol wins cheaters C.HuBs _ 59.6 27.4 % a aa a pete raed "795 
a tee gele eee oe ee srrer++] GHB 16.8] 55.2] 84.1] 107.8] 150.0] 173.4]....... 
© Fursldsisde 2 cet . ao 13.3 51.7 81:7 | 104.6 | «147:7 |" 170,27 ee 
acon anhydride... aha : CsHiOs rie 38:9 190.3 1484 1898 213.8 Tee 
Glitant soars : cues — 18.9/+ 13.2] 38:0] 57.8| 95.6] 115.4 |— 42 
WateiGie a. sHoCl.0s 56.1| 97.8] 128.3] 151.8] 195.3] 217.0]....... 
Furfuryl alaakot: oe 91.3 | 140.0] 4176.4) 2065/5 | 257.3 | 286.2) | aaa 
lutarie anhyd es 131-8 68:0] 88:7 115.9 | 151.8 | 170.0 |....... 
yrotartari . . . 5 . . eeeee 
2-Met beri ye aaa aut 69.7| 114.2| 147-8| 173.8| 3210] 24704 0.000, 
3-Methylthiophene ChHGS — 27.4/+ 6.0 32.3 63.1 91.8 112.5 |— 63.5 
Propyl chloroglyoxyiate GH ClO, — 24.5/+ 9.1/ 35.4) 55.8| 93.8] 115.4 |— 68.9 
iglonitrile ‘HUN oe 43.5 68.8 88.0 123.0 150.0:)) Weemer 
- 51+ 9.2 36.7 58.2 99.7 122.0. |) senate » 
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VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


—eoooo SO a 


Temperature °C 


Name Formula 
1mm | 10 mm |! 40 mm 
Anrelonitrle,) 4.0 bee. .1, ae nae CsHiN —- 8.0 28.0 5 
a-Ethylacrylonitrile............. CsHiN = 2050 ¢ 5.0 318 
Ethyl! cyanoacetate.............. CsH;NO2 67.8 106.0 133.8 
Taoprene™ ot «ot te. ae eee sHs — 79.8/— 53.3|— 32.6 
1,3-Pentadieno.: & fe ocs. sa ae, sHs — 71.8/— 45.0]/— 23.4 
1d-Rentadiene:p i.e. 06 aaah CsHs — 83.5|— 57.1]— 37.0 
diglaidehyde 7 f f.cereiatuee . | CsHsO — 25.0/+ 10.0 37.0 
Levulinaldehyde.....2..........- CsHsO2 2S 68.0 98.3 
Tighe acide nis aeten ee oe CsHsO2 52.03 90.2 119.0 
a-Valerolactone............ CsHs02 37.54 79.8 101.9 
a-Ethylacrvlic acid....... ...... CsH:02 47.0 82.0 108.1 
PithyWacrvlatetcn touts cece CsHsO2 — 29.5/+ 2.0 26.0 
Methyl TIRE ERT YIP tes CsHsO2 — 30.5/+ 1.0 25.5 
Levulinic acid..... CsHsOs 102.0 141.8 169.5 
Glutaric acid...... CsHsOu 155451) 9196401] 922673 
Dimethyl malonate...... .-| CsHsO« 35.0 72.0 100.0 
Ethyl a-chloropropionate........| CsHsClOz + 6.6 41.9 68.2 
Isopropyl! chloroacetate.......... CsH ClOz + 3.8 40.2 68.7 
Waleronitrilensinsn neias ce ors s : CsHsN — 6.0)+ 30.0 57.8 
a-Hydroxybutyronitrile.......... CsH»NO 41.0 77.8 104.8 
L-Pentene djs. ciate eae ake Goud se CsHio — 80.4|— 54.5|/— 34.1 
2-Methyl-2-butene........0...+... CsHio — 75.4|— 47.9 |— 26.7 
2-Methyl-l-butene............... CsHi0 — 89.1|/— 64.3 /— 44.1 
Gyelopentane .<iics7e4.- «bugs aerqes CsHi0 — 68.0]— 40.4/— 18.6 
1,2-Dibromopentane............. CsHioBrz2 19.8 58.0 87.4 
2-Chloroethyl 2-chloroisopropyl 
SEDO Do aieie cattle atte = 5 ax gates CsHi0ClsO 24.7 63.0 92.4 
2-Chloroethyl 2-chloropropyl ether} CsH10Cl2O 29.8 70.0 101.5 
Di(2-chloroethoxy)methane...... CsH10Cl202 53.0 94.0 T2ae0. 
Allyldichloroethylsilane.......... CsHi0ClaSi — 3.0 34.2 (Le 
SVEN CAONE.,. cetegen a oman oi es 5H100 — 12.7)/+ 17.2 39.4 
Q2-Pentanones,..vetcca rs «psp estas» CsHi00 — 12.0|/+ 17.9 39.8 
8-Methyl-2-butanone............ CsHi00 — 19.9/+ 8.3 29.6 
4-Hydroxy-3-methyl-2-butanone. .| CsH1002 44.6 81.0 108.2 
Wallericcaetdiin.: ites uate cceiere arenes CsHi002 42.2 79.8 107.8 
Tsovaleric acid. ,.6 qeew« seis cette | CsH1002 | 34.5 males 98.0 
Ethyl! propionate. fa... 0% i cates CsH1002 28.0|/+ 3.4 27.2 
Propyl acetatens ai.ict sie nest, atae se CsHi002 — 26.7/+ 5.0 28.8 
Isopropyliacetates.s 5... se nerd « CsHi002 — 38.3/— 7.2/+ 17.0 
Methyl butyrate ss stm. wche.e ttekene CsHi002 — 26.8/+ 5.0 29.6 
Methyl isobutyrate.............. CsHi002 — 34.1/— 2.9/4 21.0 
Butyliformaterd. eis. theca ae CsH1002 — 26.4/+ 6.1 31.6 
Tsobutyl formate s.men ss. << cece 1002 — 32.7/— 0O.8/+ 24.1 
aec-Duty)] formate: ioe... «)..0- tees 1002 — 34.4/— 3.1/4 21.3 
Diethyl carbonate............... CsH1003 — 10.1/+ 23.8 49.5 
1-Bromo-3-methylbutane......... CsHiuiBr — 20.4/+ 13.6 39.8 
1-lodo-3-methylbutane.......... CsHul — 2.5|+ 34.1 62.3 
Piperidinercy:\ eye pee eal. Ramos. sHu 8 = dno) 29.2 
Isobutyl carbamate............. CsHi1NO2 5 96.4 125.3 
Isoamylinitrate? osm ech feaee a CsHuNOs;a + 5,2 40.3 67.6 
Renta nema «ci t= Myst ereseloter iene + CsHiz — 76.6 |— 50.1 |— 29.2 
2-Methylbutane 6-6 oats Se. ote CsHiz — 82.9|— 57.0|— 36.5 
2,2-Dimethylpropane............ CsHi2 |—102.0 |— 76.7s|— 56.1s 
Amylealeohol PS iactistee scale isrs eteltteks CsHi20 + 13.6 44.9 68.0 
Isoamy] alcohol. «v| GprlysO + 10.0 40.8 63.4 
2-Pentanol..... .| CsHi20 + 1.5 32.2 54.1 
tert-Amy1 alcohol. .| CsHi20 — 12.9s|+ 17.2 38.8 
Ethy! propyl ether .| CsHi20 — 64.3/— 35.0/— 12.0 
2,3,4-Pentanetriol. -| CsHi203 155.0 204.5 239.6 
Ethoxytrimethylsilane signa teil] @skbraOSl — 650.9|/— 20.7 |+ 3.7 
Ethyltrimethylsilane............ CsHiusSi — 60.6/— 31.8|/— 9.0 
Ethyltrimethyltin............... CsHisSn — 30.0|/+ 3.8 30.0 
Chiorantlteen ie ches apn ee tl CoClsO2 70.7 97.83] 116.1. 
Hexachlorobenzene...........+5+ sCle 114.4,| 166.43} 206.0s 
Pentachlorobenzene..........--. CsHCls 98.6 144.3 178.5 
Pentachlorophenol............-- CsHCl:O £ 8 211.2 
3-Bromo-2,4,6-trichlorophenol. . CeH2BrCl;:0 112.4 163.2 200.5 
1,2,3,4- Tetrachlorobenzene....... CeH2Cla 68.5 114.7 149.2 
1,2/3,5-Tetrachlorobenzene £ BR isk CcoH2Cla 58.2 104.1 140.0 
1,2,4,5-Tetrachlorobenzene....... CsH2Cla 8 8 146.0 
2,3,4,6-Tetrachlorophenol........ CeH2ClsO 100.0 145.3 179.1 
2-Bromo-4,6-dichlorophenol...... CsH3BrClO 84.0 130.8 165.8 
1,2,3-Trichlorobenzene........... Ce6H3Cls 40.0s 85.6 119.8 
1,2,4-Trichlorobenzene........... CeH:3Cls 38.4 81.7 114.8 
1,3,5-Trichlorobenzene........... CsH3Cl; 8 78.0 110.8 
2,4,5-Trichlorophenol............ Ce6H3Cl30 72.0 117-3 151.5 
2,4,6-Trichlorophenol..........-. Cs6H3Cl30 76.5 120.2 152.2 
1,4-Dibromobenzene............. CsHuBrz 61.05 87.7 120.8 
1,4-Bromochlorobenzene,........ CeH4BrCl 32.0 72.7 103.8 
1,2-Dichlorobenzene............- CeHiCl2 20.0 59.1 89.4 
i '3-Dichlorobenzene...........+- CcoHsCle 1271 52.0 82.0 
114- Dichlorobenzene.............- CsHsCle 8 54.8 84.8 
2,4-Dichlorophenol.............. CeHiCleO 53.0 92.8 123.4 
2,6-Dichlorophenol.............. CéHsClO 59.5 101.0 131.6 
2\4,6-Trichloroaniline Sts avetee? obese CeHiClaN 134.0 170.0 195.8 
Dichlorophenylarsine............ CcHsAsCle 61.8 116.0 151.0 
Bromobensene: 2754 +b goes ses CsHsBr + 2.9 40.0 68.6 
phlorePaneens tae Be ape arte s otoie CsHsCl — 13.0|+ 22.2 49.7 
2-Chlorophenolos sie se «| a0 .06 CsHsCloO OIE fp) 82.0 
3-Chlorophenol...25-..-++s¢ee+% CeHsClO 44.2 86.1 118.0 
4-Chlorophenol.............+++> CeHsClO 49.8 92.2 125.0 


D-207 


100 mm 


400 mm 
(ieel|) Aue G/ 
53.0 92.2 
152.8 | 187.8 
— 16.0 /+ 15.4 
— 6.7 |+ 2417 
— 206/+ 8.3 
57.7 95.5 
121.8 | 164.0 
140.5 | 179.2 
136.5 | 182.3 
127.5 | 160.7 
44.5 80.0 
47.0 82.0 
190.2 | 227.4 
247.0 | 283.5 
121.9] 159.8 
89.3 | 126.2 
90.3 | 128.0 
78.6 | 118.7 
125.0] 159.8 
— 17.7 |+ 12.8 
— 9.9 |4+ 21.6 
— 28.0|/+ 2.5 
= 3) |saasieo 
110.1 | 151.8 
115.8 | 156.5] 180.0 
125.6 | 169.8] 194.1 | 
149.6 | 192.0] 215.0 
85.2 | 127.0] 150.3 
56.2 S6NSa MeLO2 7a 
56.8 86-Sil 102/38"— 
45.5 73.8 88.9 |— 
129.0] 165.5 | 185.0 
128.3 | 165.0] 184.4 |— 
118.9 | 155.2 | 175.1 |- 
45.2 79.8 99.1 |— 
47.8 82.0 | 101.8 |— 
35.7 69.8 89.0 
48.0 83.1] 102.3 
39.6 73.6 92.6 |— 
51.0 86.2 | 106.0 
43.4 79.0 98.2 |— 
40.2 75.2 93.6 
69.7] 105.8] 125.8 |— 
60.4 99.4] 120.4 
84.4] 125.8] 148.2 
49.0 85.7 | 106.0 |— 
147.2 | 186.0] 206.5 
88.6 | 126.5 | 147.5 
= 12.6 18.5 3610 |— 
— 20.2 10.5 27.8 |— 
— 39.1s/— 7.1 {+ 9.5 |= 
85.8 | 119.8 | 137.8 
80.7 | 113.7 | 130.6 |— 
70.7% i) 1LO2.80iamd 1927, 
55.3 85.7 | 101.7 |— 
6.8 41.6 61.7 
263.5 | 307.0] 327.2 
23,1 56.3 75.7 
+ 9.2 42.8 62.0 
50.0 87.6 | 108.8 
129.53| 151.3s| 162.68 
235.5 | 283.5 | 309.4 
205.5 | 251.6 | 276.0 
239.6 | 285.0] 309.3a 
229.3 | 278.0] 305.8 
175.7 | 225.5 | 254.0 
168.0 | 220.0] 246.0 
173.5 | 220.5] 245.0 
205.2 | 250.4| 275.0 
193.2 | 242.0] 268.0 
146.0| 193.5] 218.5 
140.0 | 187.7e\ee21320 
136.0 | 183.0] 208.4 
178.0 | 226.5 | 251.8 
177.8 | 222.5 | 246.0 
146.5 | 192.5 | 218.6 
128.0] 172.6] 196.9 
112.9] 155.8] 179.0 |— 
105.0 | 149.0] 173.0 |— 
108.4] 150.2] 173.9 
146.0| 187.5] 210.0 
154.6 | 197.7 | 220.0 
214.6 | 246.4 | 262.0 
178.9 | 228.8] 256.5 
90.8 | 132.3] 156.2 |— 
70.7 | 110.0] 132.2 |— 
106.0] 149.8| 174.5 
143.0] 188.7 | 214.0 
150.0 | 196.0] 220.0 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature °C 
Name Formula 
1mm | 10 mm | 40 mm | 100mm | 400mm 

Benzenesulfonylchloride......... CeHsClO2S he Ban 9 112.0 147.7 174.5 224.0 
Phenyl dichlorophosphate....... CeHsClsO2P 66.7 110.0 143.4 168.0 213.0 
Dchisrephenyiniinee: hee antes Cerise liar 33.0 74.2 105.8 130.5 175.7 
Fluorobenzene, ...5.. p a5 0% 2015 obi00 CoHsF — 43.4,)— 12.4/+ 11.5 30.4 65.7 
Trifluorophenylsilane............ CeHsF38i — 31.0)/+ 0.8 25.4 44.2 78.7 
Todobenzene?.. acto ne. sirncie arte CeHsl 24.1 64.0 94.4 118.3 163.9 
Nitrobenzene. © ¢fisiistese sleee 92 CsHsNO2 | 44.4 84.9 115.4 139.9 185.8 
QENitrophenGls..\> ole sere sae otters CsHsNO3 49.3 90.4 122.1 146.4 191.0 
1,5-Hexadiene-3-yne............5 6He — 45.1/— 14.0/+ 10.0 295 64.4 
Ben zenee ies « ajoidis vals a6 dtbiasies CoHe — 36.7 |— 11.5s|/-+ » 7.6 26.1 60.6 
P-ChIOPOANING His pee russel se nie ohare CesHeClN 46.3 84.8 115.6 139.5 183.7 
S-CHIGTORTNING S.i,c cua ts ac ols ies CsHeCIN 63.5 102.0 133.6 158.0 203.5 
ASCHIGLOAMIIING sjareralelefalvaik a= stahogs, = CsHeCIN 59.3s} 102.1 135.0 159.9 206.6 
4-Chiaropbenoley, cnteais 5 i sneyehere CrHsClO 54.3 95.8 126.8 150 6 194.3 
QUNItLOSN LING Nelsiyteiaie seth sean: CcoHsN202 104.0 150.4 186.0 213.0 260.0 
S-NitrOGMING. fansite wnt acetate + CsHeN202 119.3 167.8 204.2 232.1 280.2 
A-NitTOanine. Gee aun bie wine san ors CsHeN202 142.43 194.4 234.2 261.8 310.24 
Phenol Soncorcctsiee ura us Operate a.: Ce6HsO 40.15 73.8 100.1 121.4 160.0 
Pyrocatecholine x ats ais 2 <a 5 sarees « CeHsO2 s 118.3 150.6 176.0 221.5 
Resorcinol...... CsHsOz 108.4s} 152.1 185.3 209.8 253.4 
Hydroquinone... CsHsO2 132.43] 163.55} 192.0 216.5 262.5 
Pyrogallol....... CéHsOs 5 167.7 204 2 232.0 281.5 
Benzenethiol....... CeHsS 18.6 56.0 84.2 106.6 146.7 
FADING yo ersten ceit¥s revel ece' ect CsH:iN 34.8 69.4 96.7 119.9 161.9 
D=PiCOlin@enas siti sisieieie yes sree .-| CoH7N — 11.1/4+ 24.4 5Ti2 71.4 108.4 
Ethylene-bis-(chloroacetate)......} CeHsCl2O« 112.0 158.0 191.0 215.0 259.5 
1,3-Phenylenediamine ..... .-| CeHsN2 99.8 147.0 182.5 209.9 259.0 
Phenylhydrazine............+ -| CoHsNez 71.8 115.8 148.2 173.5 218.2 
a-Methylglutaric anhydride. . CcH Os 93.8 141 8 a.o 205.0 255.5 
a,a-Dimethylsuccinic anhydride. .| CsH.Oa 61.4 102.0 132.3 155 3 197.5 
Dimethyl maleate.........-..+-+ CeHxOu 45.7 86.4 117.2 140.3 182.2 
Isobuty] dichloroacetate......... Teac, 28.6 67.5 96 7 119.8 160.0 
Diallyldichlorosilane............- CoH r0ClSi + 9.5 47.4 76.4 99.7 142.0 
Cyclohexanone. ci ccs. > ceisiigd «+ 6Hio0 + 1.4 38.7 67.8 90.4 132.5 
Mesity oxide soc swenmeienta cious Cc«Hi00 — 8.7|+ 26.0 Blan woud 109.8 
TsocaprolactOne, «6.0052 ulemae nes Ey 38.3 80.3 112 3 137.2 182 1 
Propionic anhydride.............; CoHi00s 20.6 57.7 85.6 107.2 146.0 
Ethyl acetoacetate...........-.. C.iHi0Os 28.5 67.3 96.2 118.5 158.2 
Methyl levulinate...........-. Gi 1003 39 8 79.7 109.5 133 0 175 8 
(Adipio acid Wie cei k itis o, crettore CoH 100. 15945 |. 205.57), 240v5)| 263.0 312.5 
Diethy}oxalate. tif... ty ttee > C«eHi004 47.4 83 8 110.6 130 8 166.2 
Glycol] diacetate........-+--++05 CeHi004 38.3 vce | 106.1 128.0 168.3 
Dimethyl-l-malate.............. | CoHi00s 75.4| 118.3] 150.1] 175.1] 219.5 
Dimethyl-d-tartrate............. CeHi006 102.1 148.2 182.4 208.8 255.0 
Dimethyl-dl-tartrate............. CoH1006 100.4 147.5 182.4| 209.5 257.4 
Diallyl-aulfide:-- eat. rs -| CeHioS — 9.5/+ 26.6 54.2 75.8 116.1 
Ethyl a-bromoisobutyrate........ CeHuBrO: 10.6 48.0 77.0 99.8 141.2 
sec-Butyl chloroacetate....... »++| CoHi1ClOs 17.0 54.6 83.6} 105.5 146.0 
@apronttrilescay de ansh.s ca nanee sc CoHuN 9.2 47.5 76.9 99.8 141.0 
A-HexO ne oF tc we chistes cin wie hale ene. CcoHi2 — 57.5|— 28.1;/— 5.0/+ 13.0 46.8 
Cyclohexane jo.tesco. ge hen oe CeHiez — 45.3s}— 15.9./+ 6.7 25.5 60.8 
Methylcyclopentane.......,..... CoHi2 — 58.7|— 23.7|— 0.6|+ 17.9 52.3 
Spire peat Ata ode ether. .-| CeHi2Cl20 29.6 68.2 97.3 119.7 159.8 
Bis-2-chloroethyl acetal. -»| CoHi2Cl202 56.2 97.6 127.8| 150.7 190.5 
2-Hexanone... ...... --| CeHi20 + 7.7 38.8 62.0 79.8 111.0 
4-Methy]-2-pentanone .+| CeHi20 — 1.4}/+ 30.0 52.8 70.4 102.0 
Allyl propyl ether..... ..-| CeHi2O0 — 89.0|/— 7.9|+ 16.4 35.8 71.4 
Allyl isopropyl ether -. | CoHi20 — 43.7|/-— 12.9/+ 10.9 29.0 61.7 
Cyclohexanol. . | CoH120 21.03} 56.0 83.0] 103.7 | 141.4 
Caproic acid. . CoHi202 71.4 99.5] 125.0] 144.0] 181.0 
Isocaproic acid... .. CoH1202 66.2 94.0] 120.4] 141.4 181.0 
4-Hydroxy-4-methyl CeH12.02 22.0 58.8 86.7 108.2 147.5 
Methyl isovalerate. . 6Hi202 — 19.2/+ 14.0 39.8 59.8 96.7 
Ethyl butyrate. . -| CoH i202 — 18.4/+ 15.3 41.5 62.0] 100.0 
Ethyl isobutyrate. CsH1202 — 24.3/+ 8.4 33.8 53.5 90.0 
Propy! propionate... CoHi202 — 14.2/+ 19.4 45.0 65.2 | 102.0 
Isobutyl acetate... ......0c0e ree Hi202 — 21.2|+ 12.8 39.2 59.7 97.5 
Leoamy) formatesce ance nee CoHi202 — 17.5|+ 17.1 44.0 65.4 102.7 123.3. |.gaenee 
Paraformaldehyde............... 6Hi20a — 9.4s/+ 24.15 49.55 69.08] 104.38} 124.0./155+ 5 
eec-Buty! glycolate.............. CoHi201 28.3 66.0 94.2 116.4 155.6 177.5 
Hoxaney 5 coe tees Re ks ee CsHu |— 63.9|— 25.0|— 2.3/+ 15.8| 49.6| 68.7 |— 95.3 
2-Methylpentane BT se Pay nee CoHut |-— 60.9/— 32.1/— 9.7/+ 8.1] 41.6| 60.3 |—154 
3-Methylpentane................ CoHus [=159;0 |— 30,1) A738 |+ 10.5 | 44.2 | 63.3 |—118 
2,2-Dimethylbutane............. CoH }- 69.3/— 41.5;— 19.5/— 2.0 ]+ 31.0 49.7 |— 99.8 
2,3-Dimethylbutane............. CoHus — 63.6|— 34.9|— 12.4|+ 5.4 39.0 58.0 |—128.2 
TaHoxanolos cess Paes Feel Pete 8 CoHuu0 24.4 58.2 83.7 102.8 138.8 157.0 |— 516 
2-HOXRNO) foes doe tee Walteuteis & CsHuO 14.6 45.0 67.9 87.3 121.8 139,.9) leone 
S-HOXANGI A. capris sats AES ©: CoHus0 + 2.5 36.7 62.2 81.8 117.0 135.5 Soafers 
2-Methyl-l-pentanol............. CsHu0 15.4 49 6 74.7 94.2 129.8 147.8. eee 
2-Methyl-2-pentanol............. CoHua — 4.5|+ 27.6 61.3 69.2 102.6 121 1 |—103 
2-Methyl-4-pentanol............. CoHia — 0.3/+ 33.3 58.2 78.0 113.5 131.7. |\Ssmeeue 
Dipropylietherncsshensms cereus. CoHua — 43.3)/— 11.8/+ 13.2 33.0 69.5 89.5 |—122 
Diisopropyl ether............... CeHuO — 57.0|— 27.4)— 4.5|+ 13.7 48.2 67.5 |— 60 

Cota erate nee ce comin en als CoHusO2 — 23.0|+ 8.0 31.9 50.1 84.0 102°0)\| s.prap on 
1,2-Diethoxyethane............. CoH1s02 — 33.5|/+ 1.6 29.7 51.8 94.1 119.5.) secre. oe 
Di(2-methox ethyl) ether...,.... CoHisOn 13.0 50.0 77.5 99.5 138.5 1.59. 8 cheweurete 
piethviene slycol; ethyl ether. ...| CsHisOs 45.3 85.8 116.7 140.3 180.3 201.9 | ‘piss 

Pipronyiess VOOM Gti es CeHuiOs 73.8] 116.2 147.4 169.9 210.5 231.8 | Srcrstete 
Tuethy gure @iyoolifies 5. eed f 6HisOy 114.0 158.1 191.3 214.6 256.6 PAAR: Sab loca oe 

FIOthYlboron We ee vtethehes ernieB 6 on |) ne Be. —148.0 |—131.4]—116.0 |— 81.0 |— 56.2 ].. .... 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Name 


Chlorotriethylsilane. 
Triethyl phosphate. . ; 
Triethyithallium slay deere chore 
Diethoxydimethylsilane......... 
Trimethylpropylsilane.......... 
Trimethylpropyltin............ 
1,5-Dichlorohexamethyltrisiloxane 
Hexamethylcyclotrisiloxane,.... 
Hexamethyldisiloxane.......... 
3,4-Dichloro-a@,a,a-trifluorotoluenc 
2-Chloro-a,a,a-trifluorotoluenc. . 
2-a,a,a-tetrachlorotoluene....... 
Benzoyl bromide.............. 
Benzoyl chloride.. 5 
OL, r= Trichlorotoluene. . Pi 
a,a,a-Trifluorotoluene.......... 
Benzonitrilet#s...4.8.00. 8.2 
Phenyl isocyanide............. 
Phenyl isocyanate............. 
2-Nitrobenzaldehyde........... 
3-Nitrobenzaldehyde........... 
Phenyl isothiocyanate.... ..... 
a,a-dichlorotoluene............ 
Benzaldehyde...............5: 
Benzoie acid’ og. 5 20 ae = she Oo 
Salicylaldehyde.. ccc scm. eo 
4-Hydroxybenzaldehyde <. 
Salicylic acid.......... 
a-Bromotoluene. 
2-Bromotoluene. on 
8-Bromotoluene. .icice. ee iepe sre eeleve 
AsBYOmMOtOlUuenerrecte cis diac» © < eum tink 


3-Chlorotoluene............:0..- 
4-Chlorotoluene............ et 
2-Fluorotoluene................. 
3-Fluorotoluene................. 
4-Fluorotoluene...............-. 
PlLodotoluene en. ..detrosros sc. ohh tees 
Q-Nitrotoluenes, . ch aiiiate «2 ts fabs 
8-Nitrotolueneys «0... e%i-. fe oats 
Ae Nitrotolueness vis) ile fdiieis whe ome 5 
POUCHES. Ma doe & »\s5.ce datas es * 


Benzyldichlorosilane...........-- 
Dichloromethylphenylsilane...... 
Dichloro-4-tolysilane............ 
ANISOIG echoes nero a Svinte. 6. 


2-Cresoluliers sc csie:sibvele: taiets s/s ra spas 


3,5- Dimethyl- 1,2-pyrone......... 
2-Methoxyphenol............... 
Bthyli2-furogte.<..c ae asin © -< ote euou- 
Bensylamin@ras. » . vocca- 6 379 eran 
IN-Methylanilime’..\. ce sien: ciate rea 
QeTOWIGING: caiicciclaeie ciara +.< t.578 oleh 
S=DOIGING «crete « olevats Maree es op oyeer 
AP Oltidin@ varia ve cle aetos «bloke oboe 
2-Methoxyaniline.............+. 
Toluene-2,4-diamine............. 
4- Tolylhydrazine CUE. bate ape 
Trimethysuccinic anhydride...... 
Dimethyl citraconate............ 
Dimethyl] itaconate.............. 
trans-Dimethyl mesaconate....... 
2-Cyano-2-butyl acetate......... 
Butyl acrylate cas tr tye sisieteye «pete 
Ethy] levulinate.............. J: 
Pimelic. acid ice. sciseaaes © semi pes 
Diethy! malonate...... Faces, Secaiata 
Enanthyl] chloride..............+ 
Bnanthonitriles.2 care a fi 0-0 5 ae aiere 
Ethyleyclopentane.............- 
Beshyleva ohexanes. mary ne ae ans 
2-Heéptene: 220... 080% fale of pa tb 
ie abies on Bee ori be 
2-Heptanone 
4-Heptanone. . 
2,4-Dimethy]l- 3: peeAsene 
Enanthic acid....... 

Methy! caproate. 
Ethyl] isovalerate.. 
Propyl butyrate. . 
Propyl isobutyrate. 4 
Soe ade 2b isobutyrate. - 
Isobutyl propionate............. 


Formula 


..| CeHisClSi 
.| CoH1sOuP 


CeHisTl 
CeHisO2Si 
CeHisSi 
CeHicSn 
CollisCl2OoSis 
6HisOaSis 
CoHisOSiz 
C7H3aCleF3 
C;H«Cl1F; 
C7HsCly 


C7HsCl.Si 
C7HsChSi 
C7HsChSi 


C7H1202 


| 


To Lh Ui LS ret sea 


Temperature °C 


M.P. 
mm 10 mm | 40 mm | 100 sieht 400 saa 760 mm 
4.9|+ 32.0 60.2 82°73) + 123.60) 14673) aes 
39.6 S251) LiSetale 141 6uln 18 700n| anal ic Onl meres 
9.3 51.7 85.4| 112.1 | 163.5 | 192.1a/— 63.0 
19.1 |+ 13.3 38.0 57.6 93,2. | sa sasiltiase..c 
4650) |—-18.9 |+ 11.3 31.6 69.2 OOLOnsc Asa 
12.0|+ 21.8 48.5 69):8::\- “LOO SGu mes ezaulme chee 
26.0 65.1 94.8] 118.2] 160.2] 184.0 ]— 53 
7 5 7 BT Wy wo Aiea eee 64 
29.0|+ 2.8 26.7 45.6 80.0 OO MIE Rodos 
11.0 52.2 84.0] 109.2} 150.5] 172.8 12 
0.0 3721 65.9 88.3 | 130.0] 152.2 /— 6.0 
69500) 117591)" TS5c0r) 185.0.) . 283e0n|e2ooet 28.7 
47.0 89.8 | -122.6 | 147.7 | 198.77) 218.5 0 
32.1 T3500) VOBESH 28.00) L72sSumlOze onsen: 
45.8 SOR) 119K Sa|F 14453 -]) TSO soni eeDis rsa — woe? 
32.03;+ 0.4 25.7 45.3 S20 LO252hi woos 
28.2 69.2 OOGuly 12805 1) 166 7a) ekO0.G) |= 5 1259 
1280: 49.7 TELCO LO -Onls2e3 "| mel6540a\ mete 
10.6 48.5 Tides LOOKGU  L42h elu OS. Ouleatowee 
85.8] 133.4] 168.8] 196.2] 246.8] 273.5 40.9 
OGS21% 140585 S17 7amle2ZOse oe loo. le lmeT ees 58 
47.2 SOuSi| 12205 le 47-2 | 194 Onl e218 esse el 
35.4 ZRL7aie Viele 1383. LsveOumeel4eOll—e lest 
26.2 62.0 90.1] 112.5] 154.1 179.0 |— 26 
OGsOs A320) LO2QkOyle 186.2), 227(0)\er249.20) 121.7, 
33.0 73.8 | 105.2%| 129.4] 173.7) 196.5 =~ 7 
121.2] 169.7] 206.0] 233.5] 282.6] 310.0] 115.5 
11S 7\) 146525) L7BPQ | 1938 49 28058) 256200 159 
32.2 73 Ail) 10408)" 12928") - 175.2) |) 198264 
24.4 a3 OO) TI2cON!) 157438) 18t.8))—28 
14.8 64.0 93.9 117.8 | 160.0 183.7 |— 39.8 
10.3 61.1 91.8 116.4 | 160.2 184.5 28.5 
48.8 91.9| 125.0 150.1 197.5 | 223.0 12.5 
22.0 60.8 90.7 114.2] 155.8 179.4 |— 39 
5.4} 43.2 72.0 94.7 | 137.1 150L Sv beaseere 
4.8 43.2 73.0 96.3 139) 7eHee1 2.1314 pees 
5.5 43.8 73.5 96.6 139.8 162.3 |+ 7.3 
24.2/+ 8.9 34.7 55.3 92.8 114.0 |— 80 
22.4/+ 11.0 37.0 57.5 95.4 116.0 |—110.8 
21.8/+ 11.8 37.8 58.1 96.1 LIZAOs| eed 
37.2 79.8} 112.4 138.1 185.7 2112 0; eee 
50.0| 93.8] 126.3 | 151.5 | 197.7 | 222.3 }— (4.1 
50.2 96.0} 130.7 156.9 | 206.8 | 231.9 15.1 
53.7] 100.5] 136.0 163.0 | 212.5 238.3 51.9 
26.7|+ 6.4 31.8 51.9 89.5 110.6 |— 95.0 
45.3 83.2 | 111.8 133.5 | 173.0 YG} eae 
3507, 77.4| 109.5 134.2 | 180.2 ANS el/booon ae 
46.2 84.2] 113.2 13515 | 175.2 1OGRSal eee 
5.4 42.2 70.7 93.0] 133.8 155.5 |— 37.3 
58.0 92.6] 119.8 1417] 183.0 204.7 |— 15.3 
38.2 76.7} 105.8 127:4 | 168.4 190 8 30.8 
52.0 87.8] 1160 138.0 | 179.0 | 202.8 10.9 
53.0 S864 wi bl cna 140.0] 179.4{ 201.8 35.5 
TScOn LS 2sOn| mero ang 177A Di | 221-0708 245.0 51.5 
52.4 92.0] 121.6 144.0] 184.1 | 205.0 28.3 
37.6 ZialaleetOgo 130.4 | 172.5 | 195.9 34 
29.0 67.7 97.3 12010) |W 1613. || eiSseonles cee 
36.0 76.2] 106.C 129.8 | 172.0| 195.5 |— 57 
44.0 81.4] 110.0 133.0 176.2 199.7 |— 16.3 
41.0 82.0] 113.5 136.7 | 180.6 | 203.3 |— 31.5 
42.0 81.8] 111.5 133.7 | 176.9 | 200.4 44.5 
61.0} 101.7] 132.0 155.2 | 1973] 218.5 5.2 
106.5 | 151.7 | . 185.7 211.5 | 256.0} 280.0 a9 
82.0 | 123.8) 154.1 178.0} 219.5] 242.0a) 65.5 
53.5 97.4] 131.0 [oGHS |" 200-5") seo leOuen ye: 
50.8 91.8] 122.6 145.8 188.0] 210.5 er 
69.3 | 106.6| 133.7 153.7 | 189.8] 208.0 38 
46.8 87 8] 118.0 141 5) 183752] 206: 0nin2.eee 
42.0 82.0] 111.8 1393.8), Ud. 4e ee LOD con teem 
0.5 |+ 35.5 63.4 85.1 125.2 147 4 |— 64.6 
47.3 S73) |e diver 141.3 183.0 | 206.2 |. . 
163.4 | 212.0] 247.0 272.0 | 3185| 342.1 103 
40.0 81.3] 113 3 136.2 | 176.8| 198.9 |— 49.8 
34.2 64.6 86.4 pia, amet, lo GRA none see 
21 0 61.6 92.6 P16. 8) 10) 16070) | 184 Gale ean 
32.2 |}— 0.1]/+ 25.0 45.0 82.3 | 103.4 |—138.6 
35.9 |— 3.2|+ 22.0 42.1 79.6 100.9 |—126.4 
35.8|— 3.5|+ 21.5 41.3 78.1 985: bcs cade 
12.0 43.0 66.3 84.9] 125.5] 155.0 |— 42 
19.3 55.5 81.2 TOOLO1|) 1337201 150. cule eee 
23.0 55.C 78.1 96.0] 127.3] 143.7 |}— 32.6 
5.2 36.7 59.6 77..0'|| 10810) mel oGatilannertns 
78.0] 113.2] 139.5 160.0} 199.6] 221.5|— 10 
5.0 42.0 70.0 O1747)" 0129, Stine 150. Onlt + seas 
6.1/+ 28.7 55.2 75.9 || 114.0 | 134.3)|— 99.3 
1.6/+ 34.0 61.5 82.6 | 121.7 | 142.7 |— 95.2 
6.2/+ 28.3 54.3 73°90 | TLS0Os Ne 193. OMne wee 
16.3/+ 17.0 42.4 62:31) * 10007) T20F5 haan as. 
2.3/+ 32.3 58.5 | 79.51 116.4 136.8 |— 71 
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VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature °C 
Name Formula SS a eee 


1mm | 10 mm | 40 mm | 100 mm | 400 mm | 760 mm 

Isoamyl acetate.................| C7H1sO2 j re HS 35.2 62.1 83.2 121.5 , 
Heptanei.c.30 sem fetid. sates be C7Hie ‘ 34.0|— 2.1|/+ 22.3 41.8 78.0 ’ 
2-Methylhexane..........-...-- C7Hie — 40.4]/-— 9.1|/+ 14.9 34.1 69.8 j 
3-Methylhexane............--+: CrHis — 39.0|— 7.8/+ 16.4 35.6 71.6 F 
3-Ethylpentane...... .| C7Hie =— 8778i\— .6.8)+ 17.5 36.9 73.0 ; 
2,2-Dimethylpentane. C7Hies — 49.0/-— 18.7/+ 5.0 23.9 59.2 ; 
2,3-Dimethylpentane. CrHie — 42.0)/-— 10.3}+ 13.9 33.3 69.4 5 
2,4-Dimethylpentane. C7His — ARO) 17.1 {aiG,o 25.4 60.6 : 
3,3-Dimethylpentane. . C7Hie — 45.9/-— 14.4/+ 9.9 29.3 65.5 q 
2.2,3-Trimethylbutane. C7Hi6 8 — 18.8);+ 5.2 24.4 60.4 
1-Heptanol cf 0 50 C7HisO 42.4 74.7 99.8 119.5 155.6 : 
Triethy] orthoformate. -| C7Hi6O3 + 5.5 40.5 67.5 88.0 125.7 ; 
Triethoxymethylsilane. .| C7H1,03S8i — 1.5|/+ 34.6 61.7 Boon 121.8 . 
Butyltrimethylsilane. . -| C7HisSi — 23.4/+ 9.9 35.9 56.3 93.8 { 
Triethylmethylsilane...........- C7HisSi — 18.2 16.6 44.0 65.6 105.3 ; 
Phthaloyl chloride.............. CsH.Cl202 86.33) 134.2 170.0 197.8 248.3 i 
Phthalic anhydride.............+. CsH.O1 96.5s} 134.0 172.0] 202.3 256.8 F 
a,a-Dichlorophenylacetonitrile. ..| CsHsClaN 56.0 98.1 130.0 154.5 199.5 23. 
Pentachloroethylbenzenc......... CsHsCls 96.2 148.0 186.2 216.0 269.3 . 
Phenylglyoxylonitrile............ CsHsNO 44.5 85.5 116.6 141.0 185.0 ; 
2,3-Dichlorostyrene...........-+- CsHe6Cl2 61.0] 104.6] 137.8 163.5 210.0p|  235.0p)....'..'..3 
2,4-Dichlorostyrene............. CsHeCle 53.5 97.4 129.2 153.8 200.0p|. 225.0p]......- 
2,5-Dichlorostyrene..........++- CaticCle 55.5 98.2 131.0 155.8 202. Spies 220+ Oplstacteinie's 
2,6-Dichlorostyrene..........+-. CallcsCle 47.8 90.0 122.4 147.6 193.5p| 202 -Opleaoere 
3,4-Dichlorostyrene...........+- CsH6Cle 57.2 100.4 133.7 158.2 205.7p| 230.0p] 0.5.06 
3,5-Dichlorostyrene...........+: CsHcCle 53.5 97.4 129.2 153.8 200.0p| 225.0p]..... aia 
3,4,5,6-Tetrachloro-1,2-xylene....| CsHsCl« 94.4 140.3 174.2 200.5 248.3 273.5" |e eee 
1,2,3,5-Tetrachloro-4-ethylbenzene| CsHsCla 77.0 126.0 162.1 191.6 243.0 270.01 ee ee 
Phenylglyoxalicn:s decks biclcis Serves CsHsOz 8 87.8 115.5 136.2 173.5 193.5 73 
Phthalide....... ZAC. FIO Sot. CsH6O2 95.5 144.0 181.0 210.0 261.8 290.0 73 
Pineronal’s seat <2 0:0 tees tse eis < CsH6O3 87.0 132.0 165.7 191.7 238.5 263.0 37 
3-Chlorostyrene: 2. << esis isle sae » CsH7Cl 25.3 65.2 96.5 T21F2 165.7p| 190.0p|....... 
4-Chlorostytonesn.coee ent nie atest CsH;Cl 28.0 67.5 98.0 122.0 166.0)| 191.0p}/— 15.0 
Phenylacetyl chloride............ CsH;ClO 48.0 89.0 119.8 143.5 186.0 210 0°) See 
Z2-TOMMIGUC tareiate ne Auvielaielorelere te CsHiN 36.7 77.9 110.0 135.0 180.0 205.2 |— 13 
4-Tolunitrileta.ccteis:.ktetce case eu CsHiN 42.5 85.8 109.5 145.2 193.0 217.6 20.5 
Phenylacetonitrile............... CsH:N 60.0 103.5 136.3 161.8 208.5 233.5 |— 23.8 
2-Tolyl isocyanide............... CsH7:N 25.2 64.0 94.0 17.7 159 9 183::.5¢ oseitias 
2-Nitrophenyl acetate........... CsH:NO,4 100.0 142.0 172.8 194.1 23305 253:.0d|/ aaa! 
2-Methylbenzothiazole........... CsH:NS 70.0 110-2 141.2 163 9 204.5 225.5 15.4 
Benzylisothiocyanate............ CsH:iNS 79.5 121.8 153.0 Wied 220.4 243.0: shiinaystees 
Styrene...... aretlaiel eteliesteteceiorele stein CsHs — 7.0/+ 30.8 59.8 82.0p} 122.5p| 145.2p|/— 30.6 
(1,2-Dibromoethyl) benzene...... CsHsBr:z 86.0 129.8 161.8 186.3 230.0 254.0) |\|tRes 
1,2-Dichloro-3-ethylbenzene...... CsHsClz 46.0 90.0 123.8 149.8 197.0 222.1 |— 40.8 
1,2-Dichloro-4-ethylbenzene...... CsHsClz 47.0 92.3 12755 153.3 201.7 226.6 |— 76.4 
1,4-Dichloro-2-ethylbenzene...... CsHsCl2 38.5 83.2 118.0 144.0 191.5 216.3 |— 61.2 
Acetophenone....... Meee ad cyanies CsHs0 3.1 78.0 109.4 133.6 178.0 202.4 20.5 
Phenyl acetate....ccsere.. esses CsH202 38.2 78.0 108.1 131.6 173.5 TOS VO eae eere 
Phenylacetic ACId.; joaesins depres CsHsO2 97.0 141.3 173.6 198.2 243.0 265.5 76.5 
Anisaldehydes.c. a, cere sane ese e CsHs02 73.2 117.8} 150.5 176.7 223.0 248.0 2:6 
Methyl benzoate Soles: eitate  ciskais, baeTse CsHsO2 39.0 77.3 107.8 130.8 174.7 199.5 |— 12.5 
Methyl salicylate............... CsHsOa 54.0 95.3 126.2 150.0 197.5 223.2 !— 8.3 
Wanillin: detaches asians ot recone CsH;O3 107.0 154.0 188.7 214.5 260.0 285.0 81.5 
Dehydroacetic acid.............. CsHsO« 91.7 137.3 171.0 197.5 244.5 269,:0))| teers 
2-Bromo-1,4-xylene.............. CsHoBr 37.5 78.8 110.6 13527 181.0 206.7 |--' 9:5 
1-Bromo-4-ethylbenzene......... CsHoBr 30.4 74.0 108.5 135.5 182.0 206.0 |— 45.0 
(2-Bromoethyl) benzene......... CsHoBr 48.0 90.5 123.2 148.2 194.0 DYOSUM. watered 
1-Chloro-2-ethylbenzene......... CsH:Cl 1722 56.1 86.2 110.0 152.2 177.6 |= SD2 
1-Chloro-3-ethylbenzene......... CsH,Cl 18.6 58.2 89.2 113.6 156.7 181.1 |— 53.3 
1-Chloro-4-ethylbenzene......... CsH>,Cl 19.2 60.0 91.8 116.0 159.8 184.3 |— 62.6 
1-Chloro-2-ethoxybenzene........ CsHsClO 45.8 86.5 117.8 141.8 185.5 208.02 saeees 
4-Chlorophenethyl aleohol.........| CsH»ClO 84.0 129.0 162.0 188.1 234.5 259.3 eee es 
Acetanilide..... Ate paVslGLn sl oyer eno (op opete CsHsNO 114.0 162.0 199.6 | 227.2 277.0 303.8 113.5 
Methyl anthranilate............. CsHoNOz 77.6 124.2 159.7 187.8 238.5 266.5 24 
4-Nitro-1,3-xylene............... CsHaNO2 65.6 109.8 143.3 168.5 217.5 244.0 |+ 2 
Ethylbenséne... ssn ses ceseine caer CsHio — 9.8|+ 25.9 52.8 74.1 113.8 136.2 |— 94.9 
SRV lONOcstewecle Ve Sees eieiss cide | Callie |- rae Bea ciel 81.3 121.7 | 144.4 |— 25.2 
S=Mylonel, cectassie treteled. sivas citer CsHio |- 6.9 |+ 28.3 55.3 76.8 116.7 | 139.1 |— 47.9 
4-Xylene meeareatelace tle Db wie siete CsHio — 8.1|+ 27.3| 54.4 75.9 115.9 | 138.3 |4+ 13.3 
Dichloroethoxyphenylsilane...... CsH10Cl20Si 52.4 94.6 | 126.2) 151.4 | 197.2 | 22210") 7e ae ; 
Dishlorosthy|phenylailane apatites CaH 0Cl2Si 48.5 92.4| 126.7). 153.3 | 203.5 | 230.0") Aaa. 
2-Ethylphenol...............005 CsH100 46.2 87.0} 117.9] 141.8] 184.5 | 207.5 |— 45 
S-Ethylphenol canine soe seen sH100 60.0 100.2 130.0} 152.0 193 3 214.0|-— 4 
4-Ethylphenol.........5.....00. sHio0 59.3] 100.2] 131.3] 154.2] 197.4] 219.0 46.5 
2, Say lenollsercctewcmies os cits sHi0! 56.0. 97.6 129.2 152.2 196.0 218.0 75 
Rida KYOU My wes sais shapes CsHi00 51. 91.3 121.5 143.0 184.2 211.5 25.5 
2, 0-a Vienolcemrrd ce cietion(oe aan CsHi00 51.85 91.3 121.5 143.0 184.2 211.5 74.5 
3,4-Xylenol...... GOA ACS Se Gh ee CsHi0 66.2 107.7 138.0 161.0 203.6 225.2 62.5 
Mein bl BESO AOMORI SSO Rete CsHi00 62.08} 102.4 133.3 156.0 197.8 219.5 68 

enetolest eo scc weitaehalelie nine « CsHwO 18.1 56.4 86.6 108.4} 149.8 172.0 |— 30.2 
rae: benzyl alcohol......... CsH00 49.0 88.0} 117.8] 140.3 | 180.7] 204.0]....... 
7 penctnyiaeebol: wee e rece eee ee CsHi00 58.2| 100.0] 130.5| 154.0] 197.5] 219.5)....... 
4, -Dimethylresorcinol eee ac CsHi002 49.0 90.71 122/65 L 147.3.1 192.01 215.0 |teaae 
Paton pi imac dope a «+ | CsH 1002 78.0 121.2 152.2 176.5 221.0 245.3 11.6 

iethyl dioxosuccinate...... -.| CsHi006 70.0 112.0 143.8 167.7 210.8 233.5 AAG 
Chlorodimethylphenyisilane. ..| CaHuiClSi 29.8 70.0 101.2 124.7 168.6 193.57). secon 

- thylaniline. cee CsHuN 38.5 80.6 113.2 137.3 180.8 204.0 |— 63.5 
N,N-Dimethylaniline............ | CsHuN 29.5 70.0, 101.6 125.8 169.2 193.1 |+ 2.5 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 
a eee 


Temperature °C 


Name Formula l M.P. 
1mm | 10mm | 40 mm / 100 mm} 400 mm| 760 mm 
— I 
4-Ethylaniline..... .. ve Cees CsHiuN 52.0 93.8 125.7 149.8 194 2 217.4/— 4 
2.4-Xylidine...... ..-| CeoHuN 52.6 93 0 123.8 146 8 188.3 211.5 boy 
2,6-Xylidine;:...... -.-| CseHuN 44.0 87.0 120.2 146 0 193.7 217.9 
2-Phenetidine........... ...-| CsHiNO 67.0 108 6 139.9 163.5 207.0 228.0 
2-Anilinoethanol! #: che. 012 aehee CsHiuNO 104.0 149.6 183.7 209 5 254.5 279.6 
Dimethyl arsanilate............5 CsHw2AsNO2 150 51.8 79.7 101.0 140.3 160 5 
Diethylenezlycol-bis-chloroacetate| C,H 12CloOs 148.3 195 8 229.0 252 0 291.8 313.0 
Dicthy] malestet #. nee. cacaow sr. CxHi204 o7.3 100.0 131.8 156.0 201.7 225.0 
Diethyl fumarate.......... ..+| CaH Os 53.2 95.3 126.7 151.1 195.8 218.5 
Dimethylphenylsilane..... .. +} CaHi2Si + 5.3 42.6 71.4 94.2 136.4 159 3 
Ethyl-e-ethylacctoacetate ..| CsHisO3 40.5 80.2 110.3 133.8 175.6 198.0 
Propy! levulinate..... ; ..-| CalivaOs 59.7 99.9 130.1 154.0 198.0 221.2 
Isopropyl levulinate. . .»+| CsHisOs 48 0 88.0 118.1 141.8 185.2 208.2 
Dipropy! oxalate..... -..| CsHisOg 53.4 93.9 124.6 148.1 190.3 213.5 
Diisopropyl oxalate. . --| CsH1s04 43.2 81.9 110.5 132.6 171.8 193.5 
Diethyl succinate..... ..+| CsHi1sO4 54 6 96.6 127.8 151.1 193.8 216.5 
Diethy] isosuccinate.... .»-| CaHisOg 39.8 80.0 BURG) 134 8 idee 201.3 
Siiberid acidven My. ware. ».+| CsHisOg 172 8 219.5 254.6 279 0 322.8 345.5 
Diethyl) malatesi in wo ss: »+»| CaH1305 80.7 125 6 157.8 183.9 229.5 253.4 
Diethyl-dl-tartrate......... -»+| CoH sOe 100.0 147.2 181.7 208.0 254.3 280.0 
Diethyl-d-tartrate........... ...| CeHisOc6 102.0 148.0 182.3 208.5 254.8 280.0 
(2-Bromoethyl) cyclohexane.. ...} CaHisBr 38.7 80 5 113.0 138.0 186.2 213.0 
Capnylonitriles 6. fill... eee. CsHisN 43.0 80 4 110 6 134.8 179.5 204.5 
Ethyl N,N-diethyloxamate.......| CsHisNOs 76.0 1 i Ur 154.4 180.3 226.5 252.0 
2-Methyl-2-heptene............. CsHis — 16.1/+ 17.8 44.0 64.6 102.2 122.5 
1,1-Dimethylcyclohexane......... CsHis 24845 --810; 3 37.3 57 9 97.2 119.5 
cis-1,2-Dimethyleyclohexane..... CsHi6 — 159|+ 184 45.3 66.8 107.0 129 7 
trans-1,2-Dimethylcyclohexane. . .| CsHis — 21.1|+ 13.0 ny 7 vee me | a8 : | 
cis-1,3-Dimethylcyclohexane..... CsHie — 22.7/+ 11.2 5 : - 20. 
trans-1,3-Dimethyleyclohexane. ..| CsIlis — 19.4/+ 14.9 41.4 b2.8 qe : Wa 
cis-1,4-Dimethyleyclohexane..... CsHis - 20.0 + 14.5 41 : ae cue ae 
trans-1,4-Dimethylceyclohexane. ..| CsHis Se ect lag Buse Be fie ats a9 i 
Capable i. eae Cuno x 34 + or 120.0] 133.9] 156.5 | 168.5 
aprylaldehy.de's, a: autre sean. | CGabiie 7: : 4 8 
eee eee ee i beohaee a Lk eh as. 
6-Methyl-3-hepten-2-ol.......... sHie : : i it eee 
6-Mcthyl-5-hepten-2-ol.......... CsxHi.0 41.9 (ime) 104.0 uae ie ‘ ee pate ee 
2-Octanone.. . ++ | CxHicO 23.6 60.9 89 8 va tee 0 ae 
2,2,4- -Trimethyl-’ Bae pentanone. PEL. one aout ieee at ae es 12550 a 
Caprylic aci ‘ «..-| CxHisO2 92.: 24. , 37. 
Ethyl coe Oe PE acs oth PELs ee? i alee cae che : ee a 4 He Laem « 
Propyl isova erate CBS. «sgh RBs sH1602 ‘ ; 5. 35 55.9 |....... 
SES Gs OMI R Se s\oan 328 | Ibid d tt , 
Isobutyl iso sutyra e. sliicO2 ‘ ).§ F 2 4 ; 
Amy! propionate CsHicO2 -) eSun 46.3 75.5 97.6 138.4 LOOMS een cate 
Patracthylonesly col ; chlorohy drin.| CxaH16ClO4 110.1 156.1 190.0 aaa Fi 4 pera aunaee 6 
Iehodondtane ssn: fata snk Aeel. - CsHul 45.8 90.0 138 e ere ot Aves 4 
Beet ee ee ee Pee: sie eee aie a re on : au8 ae aS e Patea & 
CENT TOs Hea See cchcirae Gite 8 on ythis = 5 2 . : ns 
2 Hl —109.5 
2-Methylheptane.: 2.0.0.0 ste. me's, « CsHis - ane # ee gee eee pea baese Tee 
3-Methylheptane................- CsHis — poe es eal gers Peg ee aeeemee G1 
4-Methylheptane................ CsHis = eaeatt eee gee Fete lo ieee OS ea 
2,2-Dimethylhexane............. CsHis - an 3.1 Ae pe emia Ae aaetatet 
2,3-Dimethylhexane............. CsHis = 23).0)|-- a ; | an oe oe Toke te aaeee 
are matey perane Beare fu sraeta pid — ae H a 30.4 one 87°9 10071 122907 
2,5-Dimethvlhexane.............! sHis am eo: : . foo mee 
3,3-Dimethylhexane............. CsHis — 258|+ 6.1 31.7 52.5 hee tae Ot isa gee? * 
i CsH — 221/+ 11.3 37.1 ly ey) 96. 
3,4-Dimethylhexane............. sHis has aR Ss 580 97.0 Lig Reece 
S-Ethylhexane.5.5.. 05 accesses «- CsHis — 200/+ nee see ria yay pate errata 
oe tacsielbanteie. Les. Cit — 36.8/£ 2314 20:71 40:7] 78.0] 99.2 |—107:3 
2,2,4-Trimethylpentane.......... sHis ~ : : au . ee 
2,3,3-Trimethylpentane.........- CsHis — 25.8/+ ee ae one els ee aati 
2,3,4-Trimethylpentane.......... CsHis — 26.3\/+ ‘o ERS bas 54°0 lige lenli4:5 
2-Methyl-3-ethvlpentane......... CsHis — 240/+ ae ois ea 36.2 118.3 |— 90 
3-Methyl-3-ethylpentane......... CsHis — 23.9 |+ Be aed aye ota 108:3 (4100.7 
2,2,3,3-Tetramethvlbutane....... CsHis — 17.41+ 138. is Aaa aye adic a 
Panag hong Machen. Cee ra! ae te ae He. VAR ORE Or 
CEABOlZ Ape. aole, tale he wiete trem Rae « sis b c A 3 ie 
2-Octanolgge. oc. GME cf. Hae ...| CsHi1s0 32.8 70.0 98 0 ae gs aay 38.6 
1,2-Dipropoxy ethane............ CsflisO2 — 38.8|/+ 5.0 42.3 a See ae Okabe 
Diethylene glycol butyl ether. ...| CsHisOa 70 0 107.8 135.5 Be 5 suet At ae 
Tetraethylene glycol............. CsHisOs 153.9 197.1 228 £ ee oe g A ve 
Pibucianaade oo. CRE Crs t316| ofo| 195.2| 1880| 278.5| 330.5 © 
MEVULWIACIA tL Che ci ipeery «/ate cancponeey 6 sHisSe2 5. 7 Ci al ick Rake 
iisob i - 118.0 | 139.5 |— 70 
Diisobutylerpin@sevec y stace ns ..|CsHisN 5.1/+ 30.6 57.8 79 2 
Saag Ree Sag mado a ee pa ad 
Tetracthyilendi|. coca. nine. .» «+| CsHooP! i 4 ae Teale 2 
Amyltrimethylsilane.... ....... CrH20Si —- 92/+ 26.7 54.4 76.2 BA ieee teal Or Ly ge 
Tetraethylsilane....... Soe. cG wERaD SL - 10 sere eed pes pee ae seeders 
Tetraethy] bistibine.............- CsH20Sb: 97.0 51. : 25. : OM rragtats 3 
1,3- -Diethoxytetrameth Idisiloxane| CsH220;Si2 14.8 5152 78.7 100.3 139.8 RGOe? ce meats 
7- orooctamethyltetra- iy 
Y laloxhnarc, he - 4 Oe cee CsH2Cl2O.Sis 53.3 95.8 127.8 et Hie qeate 62 
Octamethyltrisiloxane..........- CsHauO2Sia 7.4 43.1 70.0 aaa Hid 1s er 
Octamethylcyclotetrasiloxane. . eteteee a. ‘A te ae ee oe te 48 
Caumarnnrern voce spas ese - 9H6O2 , ; ; ‘ OF. 
Quinoline sis. . «6.05 oe ee CyH7N i 59.7 103.8 136.7 ae Aes oH f ae ; 
Tsoquinolines «ics fii ee hee as « CoHiN 63.5} 107.8) 141.6] 167. bese aA0 eS shareg 
TMGEONS ees 8 ta HE oA Fess. CsHs 16.4 58.5 90.7 Pe ak io ed 
Cinnamylaldehyde.............. CoHsO 76.1 120.0 1$2.2 ay sek hone rag’ 
trans-Cinnamic acid.... ........ CsoHs02 127.5s| 173 0] 207.1 232. 4 : 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere Continued 


Temperature °C 


Name Formula ; 
1mm | 10 mm | 40 mm | 100 mm 

Skatoleteec erecnincctiiten » Petaae CsHoN 95.0 139.6 171.9 197.4 242.5 
Ethyl 3-nitrobenzoate........... CsHsNOu 1038.1 155.0 192.6 220.3 270.6 
a-Methy] styrene..... a Sorat CoHi0 7.4 47.1 77.8 102.2 143.0 
£-Methyl'styrene:).%.....2.5... CoHi0 17S 57 0 87.7 R17 154.7 
4-Methyl styrene 16.0 55.1 85.0 108.6 151.2 
Propenylbenzene 17.5 57.0 87.7 111.7 154.7 
9 4-XylaldehydesG oe ib. cde vn 59 0s 99.0 129.7 152.2 194.1 
Cinnamyl alcohols, tue..so- ess CoH100 72.6 117.8 151.0 177.8 224.6 
Propiophenone..................| CoHi00 50.0 92.2 124.3 149.3 194.2 
DeVINVIANISOle: iui ae ss c.ds ees C9H100 41.9 81.0 110.0 132.3 172.1 
S=Vinylanisoles..qcueman eben: CsHi0O0 43.4 83 0 112.5 135.3 175.8 
4-Vinylanisole:. apes. oseuiare. CsHiwO 45.2 85.7 116.0 139.7 182.0 
Benzyliacetate:i; aes ccs..cere. CsH1002 45.0 87.6 119.6 144.0 189 0 
Ethyl Benzoate!. eer. le eo CoHi002 44.0 86.0 118.2 143.2 188.4 
Hydrocinnamic acid...... .-| CoH i002 102.2] 148.7] 183.3] 209.0] 255.0 
Ethyl salicylate.......... ...| CoH1003 6142)}) 104; 2!|\13657, 5161-5 | 207-0 
N-Methylacetanilide............ CsHiNO ri 118.6 Tb222 179.8 227.4 
Ethyl] carbanilate............... CsHiNO2 107.8 143.7 168.8 187.9 220.0 
1,2,3-Trimethylbenzene.......... Hie 16.8 55.9 85.4 108.8 152.0 
1,2,4-Trimethylbenzene.........., CoHiz 13.6 50.7 79.8 102.8 145.4 
1,3,5-Trimethylbenzene.......... CoHiz | 9.6 47.4 76.1| 98.9 141.0 
Q-E thy l toluene visisabtetere rete estas CoHi2 9.4 47.6 76.4 | 99.0 141.4 
3-bthyltoluenesscecasee + acts se CsHiz fer? 44.7 73.3 95.9 137.8 
4-Ethyltoluenesa.auaentis tinea. | CoHi2 | 7.6| 44.9 7306) 08 0603 136.4 
Gumene Stee ti rts te atine CoH 2.9 38.3 66.1| 88.1 | 129.2 
Propylbenzenéi.casscrsaardeuven.' CoHiz 6.3 43.4 71.6 94.0 135.7 
Pewthylanisolessnei elec tite. CsHi20 29.7 69 0 98.8 12273 164 2 
s-thylanisole: c.eiminrenicte «eae oe sHi2 33.7 73.9 104.8 129.2 172 8 
MEE CHV IARISOIGs . euc-s ea) erece ah tea 40 CsH20 33 5 73.9 104.7 128 4 172.3 
3-Phenyl-l-propanol............. CsH120 74.7 116.0 147.4 170.3 212.8 
2-Isopropyl phenol saec-o 4 vee = CsHi20 56 6 97 0 1272p 150.3 192 6 
3-Isopropylphenol............... CoH 62.0 104 1 136.2 160.2 205.0 
4-Isopropylphenol,........:..:. CsHi20 67.0 108.0 139.8 163.3 206.1 
Benzyl ethyl ether: a. 5050 ee ee CsHi20 26.0 65.0 95 4 118.9 161.5 
Chloroethoxymethylphenylsilane..| Cy>HisClOSi 44.8 94.6 117 8 142.6 187 7 
2,4,5-Trimethylaniline........... CoHisaN 68.4 109.0 139 8 162.0 203.7 
N,N-Dimethyl-2-toluidine........ 9HisN 28 8 66.2 95'0 118.1 161.5 
N,N-Dimethyl-4-toluidine........ CsHiaN 50.1 86.7 116 3 140.3 185.4 
4-Cumidine) atccmiece wee ee a CoHisN 60.0 102.2 134.2 158.0 203.2 
Phorone sin oeies sce sarees essere CsHis0 42.0 81.5 Mes 134.0 175.3 
Isophorone. no njeo sete scree oHis 38.0 81.2 114.5 140.6 188.7 
cis-Diethyl citraconate........... CoH1sOu 59.8 103.0 135.7 160 0 206.5 
Diethyl itaconate.) 3 .....0..-.5.- CoHisOn 51.3 95.2 128.2 154.3 203.1 
Diethyl mesaconate............- CoHisOu 62.8 105.3 137 3 161.6 205.8 
Trimethyl citrate, oes. een CyHO7 106.2 160 4 194 2 219 6 264 2 
IsobutyMevulinate: geno. «is 9HisOs 65.0 105 9 136.2 160.2 205.5 
Avelart BCidon cpa ne fois tsie crane CoHi6O4 178.3 225.5 260 0 286 5 332 8 
Diethyl ethylmalonate...........| CosHisOa 50.8 91.6 122.4 146 0 188.7 
Diethyl glitarate=. sess CoHisOs 65.6 109.7 142 8 167.8 212.8 
2-NOnanone.. esate etree CsHis0 32.1 72.3 103.4 127.4 171.2 
‘Azelaldehy.de>.Gticcacee ss ustie., » CsHi3s0 33.3 71.6 100.2 123.0 163 4 
Pelargonioiacid. carts iccieie iste CoHisO2 108.2 137.4 163 7 i84.4 227.5 
Methyl caprylate............... CoH1802 34 2 74.9 105.3 128 0 170 0 
Isobuty] isovalerate............. CoHis02 16.0 53.8 82 7 105.2 146.4 
soamylbutyratesa.) ise CsHisO2 2152 59.9 90.0 113.1 155.3 
Isoamyl isobutyrate............. 9Hs02 14.8 52.8 81.8 104 4 146.0 
Jodononane?? feb scisis su bape oHio 70.0 109.0 138.1 159 8 199.3 
Nonanne i300 otereis. 2 cisions Sie tee CsH20 + 1.4 38.0 66 0 88.1 128 2 
1-Nonsnoletec. 2.aboe. eres CsH200 595| 99.7] 1290] 151.3] 192.1 
Dipropyleneglycol, isopropyl ether | CsH2003 46.0 86.2 117.0 140.3 183.1 
Tripropyleneglycol.............. CsH20O4 96.0 140.5 hy Me: 199.0 244.3 
Hexyltrimethylsilane............ CoH228i + 67 44.8 74.0 97.2 139.9 
Triethylpropylsilane............. 9Ho2Si 15.2 54 0 83.7 107 4 149.8 
1-Bromonaphthalene............ CioH7Br 84.2 133.6 170.2 198.8 252.0 
1-Chloronaphthalene,........... CioH7Cl 80.6 118.6 153.2 180.4 230.8 
Dicyclopentadiene.............. 10Hi2 5 47.6 77.9 101.7 144.2 
Naphthalone: cece. octet CioHs 52. 6s 85.8 119.3 145.5 193.2 
Dichloro-1-naphthylsilane........ CioHsCl2Si 106.2 149.2 181.7 205.9 249.7 
l=-Naphtholiins, econ nies cence .-| CioHs' 94.0.) 142.0 177.8 | 206.0 255.8 
2-Naphthol.. als latniayselelslelets erates e- CioHsO 5 145.5 181.7 209.8 260.6 
1-Naphthylamine.......... Beate CioHyN 104.3 153.8 191.5 | 220.0 2722 
2-Naphthylamine.. .| CroHyN 108.0 157.6 195 7 224.3 277.4 
2-Methylquinoline. -| CioH oN 75.3) LONOy| eel 50. 8) e el7622. mee Lin 
1,3-Divinylbenzene CioHi0 32.7 73.8 105.5 130.0 175.2 
4-Phenyl-3-buten-2-one.......... Ci0H100 81.7 127.4 161.3 187.8 235.4 
a-Methylcinnamic acid 520 wate 10H 1002 125.7 169.8 201 8 224.8 266.8 
Methyl cinnamate.............. CioH 1002 77.4 123.0 157.9 185.8 235.0 
Safrole......... Retebof ete oie) sheher sieiniars:« Ci0H1002 63.8 107.6 140.1 165.1 210.0 
1,2-Phenylene diacetate.......... CioH 1004 98.0] 145.7 179.8} 206.5 253.3 
Dimethy] phthalate............. CioH1004 100.3 147.6 182.8] 210.0 257.8 
2,4-Dimethylstyrene............. CioHiz ey) 75.8 107.7 132.3 177.5 
2,5-Dimethylstyrene......... -| CroHie 29.0 69.0} 100.2} 124.7 | 168.7 
S-Ethylatyene.tey ernie teietekoaatin CiHie 28.3 68.3 99 2 123.2 167.2 
Feeny eta rente ate Cheseahstes«: vhe. sla cw'e CioHiez 26.0 66.3 $7 3 121.5 165 0 
apes: Fimtrtarenietee cin eetis etsvate sits « 10Hi2 38.0 79.0 110.4 135.3 181.8 
ate te Mteat isla, avs lafetete ietiete pists 6, «aia Ci0Hi20 62.6 106.0 139.3 164.2 210.5 
= ethylpropiophenone.......... C10Hi120 59.6] 103.8] 138.0] 164.2 | 212.7 

apt Bentisie) evi wren oe eietuene ere «ats, CiwHi2.0 52.6 93.7 124.6 148.5 192.0 

AATOU Peo si delardieis ofetece<pustel ac. 6. via, «ve Ci0Hi20 58.0 102.0 135.2 160.0 206.7 
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VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 


Pressures Less than One Atmosphere (Continued) 
a rrr deh Sas a esl Se 


Temperature °C 
Name Formula M.P. 
1 mm } 10 mm | 40 mm | 100 mm | 400 mm | 760 mm 
A-Vinylphenetoleni.c eterna versie Ci0oH120 64.0) 105.6 136.3 159.8 202.8 QIAO GMs as nals 
i eenol Fee sees chica -coe erarsrareregers C10H1202 78.4 123.0 155.8 182.2 223.3 74 OS ih, acalowh 
Isoeugenol... are 1202 86.3 132.4 167.0 194.0 242.3 267.5 |— 10 
Chavibetol..... ..| CroHi202 83.6 127.0 159.8 185.5 229.8 254 SOM RRO IRS 
Propyl benzoate syte cnetetvne ak Ci0H 1202 54.6 98.0 131.8 157.4 205.2 231.0 |— 51.6 
2-Phenoxyethyl acetate. . .. +} CioHi203 82.6 128.0 162.3 189.2 235.0 259.7 |-— 6.7 
2-Chloroethyl a-methylbenzyl 
ethernt) Nene eatc so anew enns CioHi3sClO 62.3 106.0 139.6 164.8 210.8 23850 |. ase: 
4- cae Bubilohens piphiorerisy 
phate.. we ee} CroHi3sClsO2P 96.0 146.0 184.3 214.3 268.2 299 0 Fer, 
1,2,3,4- Tetramethylbenzene. Bh Spee Ciollis 42.6 81.8 1 Un Bs) 135.,77 180.0 204.4 |-— 6.2 
1/2) 3,5-Tetramethylbenzene...... Crollis 40.6 77.8 105.8 128.3% P A787 197.9 |— 24.0 
1,2,4,5-Tetramethylbenzene...... CroHis 45.05 74.6s| 104.2 128.1 2a 195.9 79.5 
4-Et thyl- A= XV APRG reread ea Cros 26.3 66.4 97.2 121.2 164.4 TOSTa VPN IA 
5-Ethyl- 113-xylene Anat feet CiHia PP r-7 62.1 92.6 116.5 159.6 LESS Takes 
2-Ethyl-}],4-xylen@, §. oops nce dee CioHis 25/7. 65.6 96.0 120.0 163 1 PSGVO) 1) ee 
1,2- Diethylbenzene ais See Sree: Ale bye CioHis 22.3 62.0 92.5 116.2 159.0 183.5 |— 31.4 
1,3-Diethylbenzene Stevattpaeiana Sacleven tne CiHiu 200 59.9 90.4 114.4 156.9 181.1 83.9 
1,4-Diethylbenzene.............. CioHus 20.7 60.3 91.1 115.3 159.0 183.8 |— 43.2 
Cymene.....eseecrcsscscsceues CiHus | 17.3 | 57.0 87.0 110.8 153.5 177.2 |— 68,2 
Bilty benzene a. ceee pauek seas aes CioHig ents 62.0 92.4 116,2 159.2 183.1 |— 88.0 
Isobutylbenzene. .. 6. fcc es cease CioHis 14.1 b3.7 83.3 107.0 149.6 172.8 |— 51.5 
sec-Butylbenzene................ CioHis 18.6 57.0 86.2 109.5 150.3 (3.5) |= GD eo 
tert-Butylbenzene............... CioHis 13.0 51.7 80.8 103.8 145.8 168.5 |— 58 
(GET ATC t) Es aesre sey amo mace see CioH sO 70.0 113.2 145.2! 169.7 213.8 237.0 |+ 0.5 
Carbone re pee crclinta tae) viehed-e- CyoHu0 57.4 100.4 133.0 157.3 203.5 CEO ore 
Gtiminylalcoholss.n per ens te ce 1 CyoFLi10 74.2 118.0 150.3 176.2 PDD if DAG cial utreees 
4-Ethylphenetole................ Ci10H140 48.5 89.5 119.8 143.5 185.7 2O0Ss0ul eee. 
Lh yimol). ce Fab iececd eho Wia Fo west, bk Ci0His0 64.3 107.4 139.8 164.1 209.2 231.8 51.5 
4-Isobutylphenol................ | CioHisO PORTE UC b son) mela soe 7.2.1, O04 7 O87 Olena 
A-sec-Butylphenol' ich 2.o6. 0m pdt CioH140 71.4 114.8 147.8 172.4 PANE fel 6S 242 ol Al). 
2-sec-Butylphenol..............- CioH140 Sve4qh LOO/8!)|| W874) 57/8 | 203285) 228.0, |. 
2-tert-Butylphenol............... CiHwO 56.6 98.1 129.2 1538/5 196.3 219.5 
4-tert-Butylphenol...............| CioHisO 70.0| 114.0] 146.0] 170.2] 214.0] 238.0 
Nicotine... .. SSE Contd ae crs oe. | CioHisN2 61.8 107.2 142.1 169.5 219.8 247.3 
N-Diethylaniline.... 2c: .. 0. . a4 CioNisN 49.7 91.9 123.6 147.3 192.4 215.5 
N-Phenyliminodiethanol. . | CioHisNO2 145208) 195483) 423300) 260.6 || 811139) 3887. 8alte ane 
Camphene. 10H 16 8 47.25 75,7 97.9 138.7 160.5 50 
Dipentene.. ‘ .-| Cris 14.0 53.8 84.3 108.3 150.5 L746 Nona onst 
G-LAIMONENE cxish is: sale bless -»| CroHis 14.0 53.8 84.3 108.3 151.4 175.0 |— 96.9 
Mivrcend sth actave dots bile nat ...| CroH 16 14.5 §3.2 82.6 106.0 148.3 Lido yibaade ad 
a-Phellandrenes....% i646 . ./e stacked CioHie 20.0 58.0 87.8 110.6 152.0 ASTON [ee 
@PINENA Ache os oe EEE: ind Tad | CioHis —- 1.0/+ 37.3 66.8 90.1 132.3 155.0 |— 55 
B-Finene:, 2. Aves acQicbldeess Tethys Ci0oHi6 + 4,2 42.3 71,5 94.0 136.1 VSS cS sheg ehaphet 
LETHON OUNG PES bitte eG ole Bogen CioHi6 32.3 70.6 100.0 122.7 163.5 TED. Ocha: bogus 
Diethy)] arsamilate. 4. acer <0. hs fas CioHicAsNOs 38.0 74.8 102.6 123.8 161.0 TS TO i ence 
d=Gamphorcnem- oie niet ores sie Grpiie 41.5. 82.3s| 114.0,| 138.03 182.0 209.2 178.5 
l-Dihydrocarvone............... CrHicO 46.6 90.0 123.7 149.7 197.0 SZC AO dN eatsti cats 
Qs Citrall Besse ct oh eh tected Bee CioHisO 61.7 103.9 135.9 160.0 205.0 229-2 Odll etapa 
@=Fenchone yk oe saslieh  sieate Sas CioH 160 28.0 68.3 99.5 123.6 166.8 191.0 § 
Pulegone BO COCR AR ed TORO ‘.| CioH16O 58.3 94.0 121.7 143.1 189.8 PPA WA Ul te sieecenee 
eT DYIGHES Se lk RAS eo Laas Ci0HisO 38.3 79.3 110.0 134.0 177.8 4.0! lore care ence 
Ethoxydimethylphenylsilane.. ..|/ C1oHisOSi 36.3 76.2 107.2 131.4 175.0 ROG SOG eee 
Campholenic acid............... CioH1602 97.6 139.8 170.0 193.7 234.0 25670). hin 
Dioaphenol wore ie.G Gee eek oes C10Hi16O2 66.7 109.0 141.2 165.6 209.5 PWIA ON his 4 ee 
Fencholiciacidit..is4 sis. se te < Ci0H1cO2 101.7 142.3 171.8 194.0 237.8 264.1 19 
cts=Decalin. a 4..<+4. Wiivesfteate tee CioHis 22.5 64.2 97.2 123.2 169.9 194.6 |— 43.3 
trans-Decalin: &.n $7 tiie «4)e0a's 85" CioHis — 0.8|/+ 47.2 85.7 114.6 160.1 186.7 |— 30.7 
@-Citronellalisg ai) is:0lish «0% ota Ci0H18s0 44.0 84.8 116.1 140.1 183.8 ZOG. Bell cca an are 
Cineoli seete as set RBS see Brea C10H180 15.0 54.1 84.2 108.2 151.6 176. 0—. 2 
Dihydrocarveol...............0> Ci0Hi8s0 63.9 105.0 136.1 159.8 202.8 Dollie canta F 
dl-Fenchyl alcohol............... Ci10H180 45.8 82.1 110.8 132.3 173.2 201.0 35 
Geraniol. Anda. oaceabish« wld sve tec Ci10H1s0 69.2 110.0 141.8 165.3 207.8 ZAORO Tits mses ae 
@-Lanalools .csiites-dusjs sowie... ae (eee CioHi1s0 40.0 79.8 109.9 133.8 175.6 TOSIO MR aa 
Nerolsocacttsaac cipsteas «sie Seay C10His0 61.7 104.0 136.1 159.8 203.5 226 SOM ee 
 LErpineol adie. ca siieinsete acieajse a 10H 18! 52.8 94.3 126.0 150.1 194.3 217.5 35 
GCitronellig: acid. 24 jaitemccasle woo C10H1802 99.5 141.4 171.9 195.4 236.6 257 OER E 
Amy] Jevulinate,.<,d:¢icm-as ot eles Ci0H1803 81.3! 124.0] 155.8] 180.5 227.4 253.2 
Isoamy] levulinate.............. Ci0H1803 75.6 118.8 151.7 177.0 PPP TEL f 247.9 
Diethyl ethylmethylmalonate. ...| CioHisO« 44.7 85.7 116.7 140.8 184.1 Bee 
Diethyl adipate...), 2 .G88 «0.0 0.68 CioHisO4 74.0 123.0 154.6 179.0 219.1 240. 
Diisobutyl eaiate RR BOIS CioH i804 63.2 105.3 137.0 161.8 205.8 229.5 
Dipropyl succinate.............. Cri0H 1804 77.5 122.2 154.8 180.3 226.5 250.8 
Bebacicvacid sir. 08.6 tees Be eies CioH 1804 183.0} 232.0) 268.2] 294.5 332.8 352.34 
Dipropyl-d-tartrate.............. CioH i806 115.6 163.5 199.7 227.0 275.6 803.0 0s 
Diisopropyl-d-tartrate........... Ci0H i806 103.7 148.2 181.8 207.3 251.8 275.0 |.....-. 
Camphyia mines se i .26e cia. Soe CioHis 45.3 83.7 112755 134.6 173.8 19S CONTEC Ses 
Menthane....... RG OSE CioH20 + 9:7 48.3 78.3] 102.1 146.0 169.5 |....... 
TEDecenswrrne ts. ote Oe 14.7 53.0 83.3} 106.5) 149.2} 172.0]....... 
1,2-Dibromodecane.............. CioH20Br2 95.7 137.3 167.4 Siete praes eg a phe ays 
jtrondllolpe mcd cece te oe C10H200 66.4 107.0 137.2 159. ; 5 [e.eeeee 
Papralanis labia Bel. cg. cct CioH200 51.9| 92.0] 122.2| 145.3| 186.3] 208.5]....... 
BeMoenthole eos. sacvicteiet «,snctalctee CioH200 56.0 96.0 126.1 149.4 190.2 212.0 42.5 
Decan=2-ON@ tics. 5st pres. o aa leleteiae C10oH200 44.2 85.8 a Ap | 142.0 186.7 211.0 |+ 3.5 
Caprio acid iin.. sete eee = Ci0H 2002 125.0 152.2 179.9 200.0 240.3 268.4 $1.5 
BPaten ie. saris a CioH 2002 27.0 68.6 13 e | 125.1 | 169.5 194.,0) Neate bob 
Diane epee re Sirk ieee Boric ones CioH2: 16.5 55.7 85.5 108.6 150.6 174.1 |- ade 
2,7-Dimethyloctane............- CioHa: + 6.3 42.3 71.2 93.9 136.0 159.7 |— 52.8 
Decyl gieakol or, A a a ee | CioH20 69.5 111.3 142.1 165.8 208.8 231.0 7 
Diisoamyl ether................- CioH220 18.6 57.0 86.3 109.6 150.3 LZSa ah 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature °C 
Name Formula M.P. 
i mm | 10 mm | 40 mm |100 mm /400 mm | 760 mm 

2-Butyl-2-ethylbutane-1,3-diol....| CioH2202 j 94.1] 136.8] 167.8} 191.9 | 233.5 | 255.0 ]....... 
Dihy ealeroalial oeeeee oo Ci0H220 68.0| 103.0) 127.6) 145.9 || 176.8 193.5 |0.) eee 

ipropylene glycol monobuty 
en aes Sean Pa DEO ae. Ci0oH2201 64.7 106.0 136.3 159.8 203.8 227.0) le eee 
Diisoamyl sulfides ic). cee ~ «we sie CioH 22S 43.0 87.6 120.0 145 3 191.0 216.0" Wiccan 
Heptyltrimetbylsilane........... CioH2sSi 22.3 62.1 92.4 116.5 159.8 184.0) | poemaeens 
Butyltriethylsilane.............. CioH2Si Q7al 67.5 98.3 123.2 167.5 19270 ieee 
1,5-Diethoxyhexamethyltri- : 

Bie aan De tikes, CioH 28O0.Sig 41.8 SOs7ele MOVOUe 133420 174.0 
Decamethyltetrasiloxane......... Ci0H 300 3Si4 35.3 74.3| 104.0] 127.3] 169.8 
Decamethylcyclopentasiloxane. ..| CioHs00sSis 45.2 86.2 117.7 142.0 186.0 
1-Naphthoic acid............... Ci1Hs02 156.0 196.8 225.0 245.8 281 4 
2-Naphthoic acid............... CiiHsO2 160 8 202.8 231.5 252.7 289 5 
Ethyltrans-cinnamate..........- CiiHi202 87.6 134.0 169.2 196.0 245.0 
1-Phenyl-1,3-pentanedione....... CuH.02 98.0 144.0 178.0 204.5 251.2 
Ethy! benzoylacetate............ Ci1Hi203 107.6 150.3 181.8} 205.0 244.7 
Mevristiciné-gni reese Ci1Hi201 95.2 142.0 177.7} 205.0 253.5 
2,4,5-Trimethylstyrene. . ..| Cus 48.1 91.6 124.2 149.8 196.1 
2,4,6-Trimethylstyrene........... Cus 37.5 79.7 111.8 136.8 182.3 
4-Isopropylstyrene............. Cus 34.7 76.0 108.0 132.8 178.0 
Isovalerophenone............... CuHuOd 58.3 101.4 133.8 158.0 204.2 
PivalophenonGdcicsoc ste Mor aa CiuHuO 57.8 99.0 130.4 154.0 197.7 
2,3,5-Trimethylacetophenone..... CuHuOo 79.0 122.3 154.2 179.7 224.3 
Isobutyl benzoate............... CiHisO2 64.0 108.6 141.8 166.4 212.8 
4-Allylveratrole............... -| CruHisO2 85.0 127.0 158.3 183.7 226 2 
3,5+Diethyltoluene. =. o.0. sac. ue CiHie 34.0 ta.3 107.0 131-7 176.5 
1,2,4-Tmmethyl-5-ethylbenzene...| CiiHie 43.7 84 6 106.0 140 3 184.5 
1,3,5-Trimethyl-2-ethylbenzene...| Ci:Hi6 38.8 80 5 11372 137.9 183.5 
3-Ethylcumene,..............- CisHie 28.3 68.8 99 9 124.3 168.2 
4-Ethylcumene, ........5 00.000. CiuHie 31.5 72.0 103 3 127-2 171.8 
sec-Amylbenzene............- Cullis 29.0 69.2 100.0 124.) 168.0 
4-tert-Butyl-2-cresol.......... ..| CuHiceO 743 118.0 150.8 176.2 221.8 
2-tert-Butyl-4-cresol......... eat] CavHinO 70.0 112.0 143.9 167.0 210 0 
Sie Amv pened Bera ts one eRe ier CiHlisO 5 125.5 160.3 189 0 239.5 
Ethyleamphoronie anhydride.....| Ci;HisOs 118.2 165.0 199.8 226.6 272 8 
Boriylformates:.7..0 ocon ee CiullisOr 47.0 89.3 121.2 145.8 190.2 
Geranyl)formatens-usenee. cae ae CiiHisO2 61.8 104.3 136.2 160 7 205.8 
Neryliformate. 3). aera ..| CirHisO2 BY CR) 99.7 131.5 155.6 200.0 
Diethoxymethylphenylsilane..... Ci1H1802Si 56.5 97.2 1275 15} 2 193 8 
Diethyl-y-oxoazelate ........... CiuHisOs 121 0 165 7 197.7 221.6 264.5 
10-Hendecenoic acid............. CiH200» 114.0 156.3 188.7 213.5 254.0 
Menthyl formate.......... ..... CiuH200: 47.3 90.0 123.0 148 0 194.2 
2-Ethylhexyl acrylate............ Ci1H 2002 50.0 91.8 12327 147.9 192.2 
Octyliacrylatewenc-.ceeil wee «| Cri aoOe 58.5 102.0 135.6 159.1 204.0 
HexylJevulinate snes eens ce eee CiH200s 90.0 134.7 167.8 193.6 241.0 
Hendecan-2-0nes wc5.c00lee aoe CiH20 68.2 108.9 139.0 161.0 202.3 
Methy lca pratesces- caieleiacwr Ci1H2202 63.7 108.0 139.0 161.5 202.9 
Hendecanoic acid............... Ci1H2202 101.4 149.0 P8564) 2 bono 262.8 
Hendecanese.n..; aenvairaer os orn CuHya 32.7 73.9 104.4 128.1 ab fete) 
Hendecane2-ollivnysgiscins =!sg oars CuHxuO vo lapl 112.8 143.7 167.2 209.8 
Trimethyloctylsilane. . CiHe6Si 41.8 82.3 113.0 136.5 179.5 
Amyltriethylsilane. -| CuHecSi 41.8 83.8 116.0 141 2 186.3 
1-Bromobiphenyl....... Ci2H»Br 98.0 150.6 190.8 221.8 277.7 
2-Bromo-4-Phenylphenol. . Cy:HsBrO 100.0 152.3 193.8 224.5 280.2 
2-Chlorobipheny] hareneenrta Ci2HsCl 89.3 134.7 169.9 197.0 243.8 
4-Chlorobiphenyl...... . Ci2HsCl 96.4 146.0 183.8) 212.5 264.5 
2-Chloro-3-phenylphenol. . Ci1:HsClO 118.0} 169.7| 207.4] 237.0] 289.4 
2-Chloro-6-phenylphenol. Tete Cru:HsCloO 119.8 170.7 208.2 237.1 289.5 
2-Xenyl dichlorophosphate. Ci2HsCloPO 138.2] 187.0] 228.8] 251.5 | 301.5 
iCatbazoley ns an CizHsN 5 5 s 265.0 323.0 
Acenaphthene -| Ci2zHi0 s 131.2 168.2 197.5 250.0 
Biphenyleetcanusss sean «cbs | Cazhiie 70.6 117.0 1525 180.7 229.4 
Dipheny] chlorophosphate......: ’.| CisAioClPOs 121.5 182.0 227.9 265.0 337.2 
Dichlorodiphenylsilane........... Ci2H wCleSi 109.6 158.0 195.5 223.8 275.5 
Difluorodiphenylsilane...........| Ci2Hi0F2Si 68 4 12555 149.8 176.3 225.4 
AZzObenzeneeacciten see ores Ci:Hi0N: 103.5 lal.5 187.9 216.0 266.1 
1-Acetonaphthone............... C\2H100 115 6 161.5 196.8 223.8 270 5 
2-Acetonaphthone............... Ci:Hi09 120.2 168.5 203.8 229.8 275.8 
Diphenyl ether veces sacs Ci2H100 66.1 114.0 150.0 178.8 230.7 
2-Rhenyl phenol scr cab sce Ci2H100 100.0 146.2 180.3 205.9 251.8 
4-Phenylphenol........ nents CisHi0O 8 176.2} 218.0] 240.9 285.5 
Dipheny] BULRAG stapes te ecre evie Ci2Hi0S 96.1 145.0 182.8 211.8 263.9 
Dipheny! disulfide............... C12H 10S 131.6} 180.0] 214.8} 241.3] 285.8 
Diphenylselenide\s.\..)-2 4-1 wre « C12Hi0Se 105.7 154.4 192.2} 220.8 273.2 
Diphenylaminesaneanen +4 oes nek CwHiuN 108.3 157.0 194.3 222.8 274.1 
1-Ethylnaphthalene............. Ci2Hie 70.0) 116.8] 152.0) 180.0] 230.8 
1,1-Diphenylhydrazine........... CHiN: 126.0] 176.1] 213.5] 242.5 | 294.0 
2-Cyclohexyl-4,6-dinitrophenol. ..| Ci2HisN2Os 132.8 1759 206.7 229.0 269.8 
Eugenyl ROCULALC «kee erat eae eden Ci2HisOs 101.6 148.0 183.0 209.7 257.4 
IA DIOIE cranes ae TE inte CiwHiiOs 116.0 160.2 193% 7a) *218,0 262.1 
Diethyl phthalate............... CiwHisOs 108.8 156.0 192.1 219.5 267.5 
2,5-Diethylstyrene.............. Ci.Hie 49.7 92.6 125.8 151.0 198 0 
Phenyleyclohexane.............. CiHie 67.5] 111.3] 144.0] 1693] 214.6 
Isoamy] benzoate............... C12HisO2 72.0] 121.6] 158.3] 186.8] 235.8 
1,2,4-Triethylbenzene............ CisHis 46.0 88.5 D207, 146.8 193.7 
1,4-Diisopropylbenzene.......... Ci2His 40.0 81.8| 114.0] 138.7] 184.3 
1,3-Diisopropylbenzene.......... CieHis 34.7 76,0\) 1O%:OuR wls2coule lie 
2-tert-Butyl-4-ethylphenol........} C12H1sO 76.3| 121.0] 154.0] 179.0] 223.8 
4-tert-Butyl-2,5-xylenol.......... CHO 88.2| 135.0] 169.8] 195.0] 241.3 
4-tert-Butyl-2,6-xylenol.......... Ci2H10 74.0 119 0 15202 176 0 217.8 
6-tert-Buty]-2,4-xylenol.......... Ci2HisO 70.3 115.0] 148°6'| 172.0 | 214.2 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 
eS ee 


Temperature °C 


Name Formula M.P. 
1mm | 10 mm | 40 mm | 100 mm/ 400 mm! 760 mm 
6-tert-Butyl-3,4-xylenol.......... CirHis0 83 9 127.0 159.7 184.0 22607 249.5 
d-Bornyl acctate................ 12H 002 46.9; 902] 123.7] 149.8] 197.5] 223.0] "20° 
G ’] 5 

ONAN Wl BCEUATE waite laer aan neat det Ci2H 2002 73.5 117.9 150.0 175.2 219.8 S43sSi eel CF Ar. 
Linaly! acctate. . recy Des nah ee hao ‘12H 2002 55.4 96.0 127.7 151.8 196.2 22010g ak: 
Triethoxyphenylsilane........... CicsH200aSi yp ler! 112.6 143.5 167.5 210.5 OSBNSsMmeenss 
Triethylyeitrate aces. ary sect C12H 2007 107.0} 144.0) 190.4] 217.8] 267.5 204.04) 082 a 
Trimethallyl phosphate.......... Ci2H1PO« 93.7 149.8 192.0 225.7 288.5 824.0) Meee 
Citronellyl acetate.............. Ci2H2202 74,7) 113.0) 140'5i] $161.0: |) 1970827 CONN ieet 
Menthyl BCCCBEO MR Mans the ay C12H 2202 57.4 100.0 132;1 156.7 202.8 Bor cOU sted te-3 
Dimethyl BEDACALOT iio ena «<b ane apere Ci2H2204 104.0 156.2 196:0 222.6 269.6 293.5 38 
Diisoamyl oxalate............... Ci2H2204 85.4 131.4 165.7 192.2 240.0 265 OPE M eS, 
Diisobutyl-d-tartrate ..| Ci2xH206 117.8 169.0 208.5 239.5 294.0 324.0 73.5 
1-Dodecene Ae AS. ie, ee -| CioH 24 47.2 87.8 118.6 142.3 185.5 208.0 |— 31.5 
Triisobutylene. .. CisH 4 18.0 56.5 86.7 110.0 153.0 LADO aE e 
Dodeécan-=2-one |. ik etvyate reco fa vays cgvave CrwHysO ated 120.4 152.4 177.5 2225 B46. Saas htt 
Lauraldehyde Bale aie coWhio fondo 0:0 1o:the shane Ci2H2wO gr cg 123.7 157.8 184.5 231.8 257.0 44.5 
Lanpic ‘acid: mara tec «ieiitise ote. cod, Ci2H 2402 121.0 166.0 201.4 227.5 273.8 299.2 | 48 
DodecaneQaacanca eh fii ick tahoe Ci2H26 47.8 90.0 121.7 146.2 191.0 216.2 |— 9.6 
Dodecyl alcohol......... sk RE CuH20 91.0] 134.7] 167.2] 192.0] 235.7| 259.0 24 
Tripropylene glycol monoisopropyl 

ethers, niga bin etic hie mc siecle mats Ci2H 604 82.4 127.3 161.4 187.8 232.8 26 Bs sacs cecy 
Triisobutylamine............ ..| CizHazN 32.3 69.8 97.8 119.7 157.8 179.0 |— 22 
Dodecylamine,........ .| CisH27N 82.8 127.8 157.4 182.1 225.0 BAS el acrmiacus 
Triethylhexylsilane Ci2HosSi 52.4 96.4 130.0 156.0 204.6 230300). osteane 0 
1,7-Diethoxyoctamethyltetra- 

SHoxane!..n ve sce pata Rete fst Clete CisHasOsSia 67.7 108.6 319.0 162.0 204.0 Pa Fe Ra aa Nees Hie Si 
Dodecamethylpentasiloxane......| CizHssOuSis 56.6 98.0 128.8 162.8 196.5 PPL AS TA OWA, ie 
Dodecamethyleyclohexasiloxane. .| Ci2H3sOsSie 67.3 110.0 141.8 166.3 210.6 236.0 |— 3.0 
Acridine Gierer Rete eia(e\ ceeector epee uaa other CisH9 129.4 184.0 224.2 256.0 314.3 346.0 110.5 
Flaorene. © aweccude orton fasten CisHi0 8 146.0 185.2 214.7 268.6 295.0 113 
Benzophenone: . :d) Ata. «6.4.54 CisHi00 108.2 157.6 195.7 224.4 276.8 305.4 48.5 
Phenyl benzoate. anton. 6<s.ane Ci3Hi002 106.8 157.8 197.6 227.8 283.5 314.0 70.5 
SEV) ES cag saniieroeios Ot OF dil th etre CisH100s 117.8 167.0| 205.0] 233.8 284.8 313.0 42.5 
Diphenylmethane............... CisHi2 76.0 122.8 157.8 186.3 237.5 264.5 26.5 
Bénzhydroliizes «we tan’. ert cn ens Ci3Hi20 110.0 162.0 200.0 227.5 275.6 301.0 68.5 
Benzyl phenyl ether............. Ci3Hi2.0 95.4 144.0 180.1 209.2 259.8 28700 atk 
1-Propionaphthone.............. CisH120 124.0 171.0 206.9 233.5 280.2 SOGVOa re hak 
Chloromethyldiphenylsilane... .:} CisHisClSi 105.0 WPAN 189.2 216.0 266.5 205. Shea. 4 
Methyldiphenylamine.... ...... CisHisN 103.5 149.7 184.0 210.1 257.0 282.0 |-— 7.6 
2-Isopropylnaphthalene....... isHia 76.0) 123.4] 159.0] 187.6 | 238.5] 266.0 
Methyldiphenylsilane...... ..| CrsHiaSi 88.0 132.8 166.4 193.7 241.5 266.8 
Enanthophenone ........ .,.-| C1sHis0 100.0 145.5 178.9 204.2 248.3 271.3 
Heptylbenzene......2%...:....,..| CisH20 64.0 110.0 144.0 170.2 217.8 2440 eas. 
GALONONG sasi4; ns suas pige > : ..| CisH200 79.5 123.0 155.6 181.2 225.2 ZHOIO PAT sr. 
Borny! propionate......... ..| CisH2202 64.6 108.0 140.4 165.7 211.2 235. Or editors, 
2= DPIGOCANONE.\0 i my wencesle . .+| CisH26O 86.8 131.8 165.7 191.5 238.3 262.5 28.5 
Methyllaurate. eas.) +>. -| CisH26O2 8718) *133..2 166.0} 190.8 d d 5 
Tridecanoic ACIC fneiiaere ot eee CisH26O2 137.8 181.0 212.4 236.0 276.5 299.0 41 
UTI CANOP in orp tiate te cere CisHe8 59.4 104.0 137.7 162.5 209.4 234.0 |— 6.2 
Tripropyleneglycol, monobutyl 

ether yop ese are aigee sae esas CisH28O4 101.5 147.0 179.8 204.4 247.0 269s Oe utiam aes 
Decyltrimethylsilane............ CisH Si 67.4 111.0 144.0 169.5 215.5 240. \Ol acu eateee 
Triethylheptylsilane..........0. CisH a0Si 70.0 114.6 148.0 174.0 221.0 2A CO wero nate 
ANthHraAquinone sl ihenns yx Af ole. 14H sO2 190.05] 234.2.) 264.353} 285.03] 346.2 379.9 286 
1,4-Dihydroxyanthraquinone..... CisH Oe 196.7 259.8 307.4 344.5 413.0a| 450.0q} 194 
Anthracene sii iG siaecce anne: CisHio 145.0s| 187.23] 217.53} 250.0 310.2 342.0 217.5 
Phenanthrene...... elo -is oke Shas} Craig 118.2 173.0] 215.8] 249.0 308.0 340.2 99.5 
Bensili pee hh sis Be le ganiye | Caskia0Os 128.4 183.0] 224.5] 255.8 314.3 347.0 95 
Benzoic anhydride...../..... ..| CisH1003 143.8 198 0] 239.8] 270.4 328.8 360.0 42 
1,1-Diphenylethylene............ Cui 87.4 135.0 170.8 198.6 249.8 P26 GLU) Warn gs ae 
trans-Diphenylethylene.......... CuHis 113.2 161.0 199.0 227.4 287.3 306.5 124 
BDesoxy benzos piece ston se tas CuHw0 123.3 173.5| 212.0) 241.3 293.0 321.0 60 
Bensoitistacge- 2 terenwe +b deems CuHw0 135.6 188.0 227.6 258.0 313.5 343.0 132 
Dibeniay lepers ter rset eae Cui 86.8 136.0 173.7 | 202.8 255.0 284.0 51.5 
2-Isobutyronaphthone........... CuHu0 133.2 181.0 215.6 242.3 288.2 813 :.0) |nschwise 
Dibensy ainine Sl aS ce tape ae CuHisO 118.3 165.6 200.2 227.3 274.3 300.0 |— 26 
Ethyldiphenylamine............. CyuHisN 98.3 146.0 182.0 209.8 258.8 286: Os |roveartns « 
1,2-Dichlorotetraetnylbenzene....| CisH20Cle 105.6 155.0 192.2 220.7 272.8 SOZ Mii dagis s 
1,4-Dichlorotetraethylbenzene....| CiaH20Cl2 91.7 143.8 183.2 212.0 265.8 2OGr Gals. wary « 
2-(4-tert-Butylphenoxy) ethyl ace- 

tate namie meritiee stcctuens clean eieene:s CisH 2001 118.0] 165.8] 201.5] 228.0 277.6 BUDE cians 
1,2,4,5-Tetraethylbenzene........ CuHee 65.7 111.6 145.8 172.4 221.4 248.0 11.6 
2,4-Di-tert-butylphenol.......... CuH2O0 84.5 130.0 164.3 190.0 237.0 260). Sulhicaaes 
Bornyl DUtVIAten ce ise «diese verte CisHoiO2 74.0 118.0 150.7 176.4 222.2 7 1 a 
Bornyl isobutyrate............-. CiusH2O2 70.0 114.0 147.2 172.2 218.2 LP Ya el Reet 
Gerany] butyrate.............+- CiwH4102 96.8 139.0 170.1 193.8 235.0 PAY oA ‘all hreOeenche den 
Gerany] isobutyrate...........-- CuHuO2 90.7 133.0 164.0 187.7 228.5 WU 9)M heaneranw ote 
Diethyl sebacate.s . 220) oa secret. CisH 2604 125.3 VA2n0 207.5| 234.4 280.3 305.5 1.3 
Za TetrAdeGhNone esi. pte. slain 4H 99.3 145.5 179.8 206.0 253.0 218.0 Veta, 
Myristaldehyde..............+-- CisH280 99.0| 148.3 186.0| 214.5 267.9 297.8 23,5 
Whyristic ACld.gumsaiee- «eles a* CisH 2802 142.0| 190.8| 223.5| 250.5 | 294.6 | 318.0 57,5 
1-Chlorotetradecane...........-- CisHo0Cl 98.5 148.2 187.0| 215.5 267.5 296.0 |+ 0.9 
Tetradecane...... Oo acter ano CiuHao 76.4 120.7 152.7 178.5 226.8 252.5 5.5 
Tetradecylamine........... oe. -| CuHaN 102.6 152.0] 189.0| 215.7 264.6 201K 2lekee. 
Triethyloctylsilane.............. CuHSi 73.7 120.6 155. 7 184.3 235.0 26200 eas a... 
1,9-Diethoxydecamethyipenta- 

PUGTANS ee ft eo MOD oo CiusHa0O0cSis 89.0 131.5 162.2 187.0 230.0 VAT Se ll Peed tema 
Tetradecamethylhexasiloxane. ...| CisHa20sSic 73.7 117.6 149.8 175.2 220.5 BAD iets x 
Tetradecamethylcyclohepta- 

AL ONARIS Mt Tees, claisia shore o.oco.ecsis CiuH207Si7 86.3 131.5 165.3 191.8 239.2 264.0 |— 32 
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VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Less than One Atmosphere (Continued) 


Temperature °C 


Name Formula M.P. 
1mm | 10 mm | 40 mm | 100 mm | 400 mm |} 760 mm 

1,3-Diphenyl-2-propanone........ CisHisO 125.5 ilrf¢ eat 216.6 246 6 301.7 
1-Biphenyloxy-2,3-epoxypropane. .| CisH1sO2 135.3 18Z22 226.3 255.0 309.8 
1-Isovaleronaphthone............ CisHicO 136.0 184.0 219.7 246.7 294.0 
4,4-Isopropylidenebisphenol...... CisHicO2 193.0 240.8 273.0 297.0 339.0 
Ethoxymethyldiphenylsilane. ....| CisHisOSi 109.0} 152.7 186.0 211.8 256.8 
Heleninmeswete chica aie. oe. CisH 2002 157.7 192.1 215.2 232.6 260.6 
RPINERE AR e Yok Bice celta CisH2.4 101.3 146.0 179.8 205.6 250.7 
2,6-Di-tert-butyl-4-cresol... ..... CisHssO0 85.8); 131.0 164.1 190.0 237.6 
4,6-Di-tert-butyl-2-cresol.. ...... C\;H2s0 86.2 132 4 167.4 194.0 243.4 
4,6-Di-tert-butyl-3-cresol. . ..++| CisH2sO 103.7 150.0 185.3 211.0 24721 
Cliampacolicidaaso: ch eee: ees CistiscO 100.0| 148.0] 184.0] 211.9] 261.2 
Triethyl camphoronate...... ..-| CisH26O6 8 166.0 201.8 228.6 276.0 
Methyl myristate. .2.203.- +6 s0< CisH3002 115.0 160.8 195.8 222.6 269.8 
Pentadecane.. 5... 00.54... sae o| CrsHlae 91.6 135.4 167.7 194.0 242.8 
Tetrapropylene glycol monoiso- ; 

Prop yletheransy a0 dete woe ao CisH320s 116.6 163.0 1970, 223.3 268.3 
Dodecyltrimethylsilane.......... CisHaaSi 91.2] 137.7 172.1 199.5 248.0 
Benzyl cinnamate........ ...... CieHis02 173.8) 221.5 255.8 281.5 326.7 
Di(a-methylbenzyl) ether........ CisHinO 96.7 144.0 179.6 206.8 254.8 
Diethoxydiphenylsilane....... ..| CicH20O2Si IDS tp7e0 193.2 220.0 259.7 
Dibuty! phthalate...... ........| C1sH2204 148.2 198.2 235.8 263.7 313.5 
Pentaethylchlorobenzene......... CisHosCl 90.0 140.7 | 178.2 208.0 25762 
Pentaethylbenzene ............. CicHos 86.0 135.8 171.9 200.0 250.2 
2,6-Di-tert-buty]-4-ethylphenol. . .| CisH2s6O 89.1 137.0 72a 198.0 244.0 
4,6-Di-tert-butyl-3-ethylphenol. . .| CisH26O0 Me ee 157.4 192.3 218.0 264.6 
IMs cOnepraimiea ic evs eu cami eo <i CisH300 118.0 170.0} 210.0) 241.5 297.2 
Palmitonitriles., c+ cscs «soreness | CiskbeiN: 134.3 185.8 223.8 251.5 304.5 
I<Flexadecen@eas wecnrcniie elsersas CisH 2 101.6 146.2 178.8 205.3 250.0 
Tetraisobutyleney...00-. «0+ 24+ «| Ciekta? 63.8 108.5 142.2 167.5 214.6 
2-Hexadecanone.............. .| CisH 320 109.8 167 3 203.7 230.5 279.8 
Palmitaldehyde: 3. 05 cnes.c ve cnt CicH320 121.6 171.8 210.0 239.5 292.3 
Palmiticincid asses .cusic sos cuies | CisH 3202 153.6| 205.8| 244.4] 271.5 | 326.0 
Hexadecanetee. eotceces ban nen | CieHaa 105.3| 149.8| 181.3] 208.5 | 258.3 | 
Wetyalcoholieuwcte eee ieie<ie ier CisHasO 12207 177.8 219.8 201ni 312.7 
Cetylamine Fig ART ERLUh O TORRE Geyo-a CisHasN 123.6 176.0 21ont 245.8 300.4 
Decyltriethylsilane.............. CisHasSi 108.5 155.6 191.7 218.3 267.5 
1,1,1-Diethoxydodecamethylhexa- 

siloxanG yee con siereis ay ea toceiep CisHisO7Sis 103.6 147.5 180.0 205.5 250.0 
Hexadecamethylheptasiloxane....| CisHasOuSiz 93.2 138.5 171.8 198.0 244.7 
Hexadecamethyleyclooctasiloxane | CigH4,OsSis 103 5 150.5 186.3 2138 263.0 
Benzanthroneshew en cnet. eon Ci7H100 229.03) 297.2)| 285070) 939070) anne 
4-tert-Butylphenyl salicylate...... C17H1;03 166.2 225.0 Pair 305.8 370.6 
Menthyl benzoate..)..........«. CizH2102 123.2 170 0 204.3 230.4 277.1 
2-Heptadecanone.........5.-.+~- Ci;HsO 129.6 178.0 214.3 242.0 291.7 
Methyl palmitate............... Ci7H3402 134.3 184.3 Rea se || eee 
Heptadecane’...«.2,e os cs nae nale CizHss 115.0 160.0 195.8 223.0 274.5 303.0 22.5 
Tetradecyltrimethylsilane........ Ci7HsSi é 120.0; 166.2| 201.5] 227.8 275.0 300: Oil 2. eae ee 
Tri-2-chlorophenylthiophosphate. .| CisHi2Cls03PS 188.2 231.2 261.7 283.8 322.0 341.3) | Dace 
Triphenyl phosphate............ CisHisOuP? 193.5 249.8 290.3 322.5 379.2 413.5 49.4 
Hexaethylbenzene............... CisH30 8 150.3 187.7 216.0 268.5 298.3 130 
2,4,6-Tri-tert-butylphenol......... CisH300 95.2 142.0 177.4 203.0 250.6 276.3: ics 
Oleic’ Acid sAeea. one tone oe CisH 3102 176.5 223.0 297.2 286.0 334.7 360.04 14 
Elaidicjacidst: tacuedtere cee CisH3sO2 171.3 223.5. 260.8 288.0 337.0 362.0 51.5 
Stearaldehyde..c. te, ccs cee CisH3s0 140.0 192.1 | 230.8 260.0 313.8 342.5 63.5 
Steariclacidst ce aniolaraust bie: CisH 3602 | 173.7 | 225.0 | 7268-3 | 291.00} °84370)|370(0q)/memooee 
Octadecane ser os aie: « crouse sen CisHas 119.6 169.6 207.4 236.0 288.0 317.0 28 
2-Methylheptadecane............ CisHss 119.8 168.7 204.8 231.5 279.8 306.5) |S es 
1-Octadecanol\. i Semis ss cae ees CisH;3,0 150.3 202.0 240.4 269.4 320.3 349.5 58.5 
Ethyleetylumine...............- CisHasN 133.2| 186.0| 226.5| 256.8| 313.0| 342.0a/....... 
1,1,3-Diethoxytetradecamethyl- 

heptasiloxane..... aa ne CMO). CisHs20 Siz 119.0 163.5 197.0 223.2 268.3 203.5 1 coe ee 
Octadecamethyloctasiloxane Raton. « CisHssO7Sis 105.8 152.3 187.5 Dia so 263.5 290-70" Saree 
Triphenylmethane. | Saels 4 a cea ate 19 FLi6 169.7 197.0 215.5 228.4 249.8 259.2 93.4 
Diphenyl-2-tolyl thiophosphate...| CigsH1703PS 159.7 201.6 230.6 252.5 290.0 310) ON ere 
Nonadecanéi.ncidasre cae are CisH 40 133.2 183.5 220.0 248.0 299.8 330.0 32 
Ethoxytriphenylsilane BY a iecake CrooH20O0S8i 167.0 213.5 247.0 273.5 319.5 344.0 caren 
Diethvlhexadecylamine.......... C2HisN 139.8 194.0 235.0 265.5 324.6 355.0) eee 
1,1,5-Diethoxyhexadecamethyi- 

octasiloxane..... Leese ons Hc C.ooHssO0oSia 133.7 179.7 213.8 240.0 286.0 S1EVS |) anes 
Eicosamethylnonasiloxane........ C2oH coOsSig 144.0 189.0 220.5 244.3 286.0 307-5 | toes 
Tritolyl phosphate.............. CuH20s6P 154.6 198.0 229.7 252.2 292.7 313: O04 | eres 
Heneicosane.................... CuHas 152.6] 205.4] 243.4] 272.01 323.81! 350.5 40.4 
Erucic acid. OO ore Co2H42V2 206.7 254.5 289.1 314.4 358.8 381.54 33.5 
Brassidic acid....... C2H 4202 209.6 256.0 290.0} 316.2 359.6 382.54 61.5 
LIOCOSATION ete eae nd cae CuHas 157.8 213.0 254.5 286.0 343.5 376.0 44.5 
Docosamethyldecasiloxane....... Cx»Hs6OoSir0 160.3 202.8 233.8 255.0 293.8 314-0 eee 
Triccaune Osi Shae ee. CasHas 170.0| 223.0] 261.3] 289.8] 339.8| 3665] 47.7 
Tetracosane............. baie: C2sH 50 | 183.8 237.6 276.3 305.2 358.0 386.4 §1.1 
Tetracosamethylhendecasiloxane. .| C24H720.10Sii1 175.2 | ‘216.7 |' "246:2)| 266.3 | 303.7 | 822:8ihaemeee 
Pentatosane. ce tok. as cr CosH 52 194.2 248.2 285.6 314.0 365.4 390.3 53.3 
Hexacosanen. ce en. eee: CooH ss 204.0 257.4 295.2 323.2 374.6 399.8 56.6 
Dicarvacryl-2-tolyl phosphate... .| C27H3304P 180.2 221.8 251.5 272.5 309.8 3300 (|e. 
pepiscnseas ae) a te © ke Ae ae: « CorH 6 rb Way 266.8 305.7 333.5 385.0 410.6 59.5 

CUR CORAN Ga ic. cee wes) okesavets avs a CarH 58 226.5 277.4 314.2 341.8 388.9 412.5 61.6 
Nonacosaite mete. seems ak toes C2sHoo 234.2|} 286.4| 823.2] 350.0 397.2 421.8 63.8 
Dicarvacryl-mono-(6-chloro-2- 

xenyl) phosphate.............. C32HssClOuP 204.2 249.3 280.5 304.9 342.0 361; Ox ieereneseane 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Greater than One Atmosphere 


Name Formula 
Chlorotrifluoromethane........ CCIFs; 
Dichlorodifluoromethane....... CClF2 
Carbonyl chloride............. CCly 
Trichlorofluoromethane........ CCl3sF 
Carbontetrachloride........... CCla 
Chlorodifiuoromethane........ CHCIF: 
Dichlorofluoromethane........ CHChF 
Trichloromethane............. CHCl; 
Hydrocyanic acid............. CHN 
Methyl bromide.. .-| CH3Br 
Methyl chloride. CH:;Cl 
Methyl fluoride..... Sona mcinl Ors ele 
Methyl iodide............ Ree Cash 
Methane............ Syeveteteteratere CH, 
Methanol ie niesictaisreveisielsiecscsesste CH,0O 
Methanethiol 0 .<..csc cca cinee CHS 
Methylamine....... Sabetad CH;sN 
Carbon monoxide.............|CO 
Carbon dioxide..........+++++| COz 
Carbon disulfide.............+| CS 
1-Chloro-1,2,2-trifluoroethylene | C2ClF3 
1,2-Dichloro-1,1,2,2-tetrafluoro- 

SEDANEY $4. isla, eho fua fens ne C2CloF4 
1,1,2-Trichloro-1,2,2-trifluoro- 

ethane torres steers 2a CoClaF3 
Acetylene nnnnrererrs errr. CoH2 
eis-1,2-Dichloroethylene.... CoH2Cls 
trans-1,2-Dichloroethylene.....}| C2H2Cle2 
thy len eet eeiis aeereutiers scan C2H4 
1,2-Dibromoethane............ C2H4Brz 
1,1-Dichloroethane............ CoHsClo 
1,2-Diehloroethane............ C2HsCl2 
PACCLIC A CId eMac .mniniek ier : 
Methyl formate............... 
RGth yl bromide sane pta ic cit suas 
Bthylohlordes cic. police os 
Ethyl fluoride... 
Ethane racine sierers Frets (ocave wits 
Ethanol, 506.a0.6.5 te sgece.s P 
Dimethyl etherew.cs tres «amie. 
EthanethiolW S65. 003 5200065 
Dimethyl sulfide 
Ethylamineweseg asses ccs ce a 
Dimethylamine............... 
Cyanogen ae naan ireva ate oavetoret 
Propadionesacten.e cous ese gs 
PFOpYRG See he cee ck cues 
Propyléneere trey ee ee cee € 
Acetone... . cece ce ee recceeee 
Propionic: aiding ceca. 
Methy] acetates. qcsmacanes% 
Ethyl] formate te. .¢.1..... 6 
Propane. soe «lates 24 Pacis sae 
M=Propanolers tects oc ucsa's clccen ters 
Zar DANO, Aes peace e vealelt aes r 
Ethyl] methyl ether........... C3H:O 
PHODYVIAMING 2 vin v0 god ni lae C3H oN 
1, 8-Butadione: 7o rs. ech os os “9 
Acetic anhydride.............. 
Dimethyl] oxdlate.....t..2.620 CsH;sO 
Butyric QOS ois cece ewic 
Tsobutyric’ pends... baw c eens 
Ethy) acetate ret tiie. sc 0 oe 
Methyl propionate 
Propyl formatess ....6b. 2.0. 08 
Butane ee sates oa axe G.ccanecaiaich 


2-Methylpropane............. 
Butyl alcoholsay..c.cbecccree 
sec-Butyl alcohol. ......0.0...'s 
Isobutyl alcohol... 
tert-Butyl alcohol. 

Diétinyether."cre.cccbe ne sete 
Diethy] sulfidé gn.s ce dice. s ois 
Diethylaming.. 4... cde des es cag 
Tetramethylsilane............. 
Ethyl propionate . 
Propyl acetate........ 

Tsobuty)] fopmate... .00.bsine. oss 
Methyl butyrate.............. 
Methyl isobutyrate........... 
PONSA S «is pide sates sae aes «ale 
22Methylbutaneny.. odes ncses 
2,2-Dimethylpropane.......... 
Ethyl propyl ether... : 
BromobenZene nn. s.00d0ce cass 
ChierobenzZene an..... 55. cecs 
Fluarobens6ne ayes vce sveces 
TodGbenzenGcn pf. 200 bake nine 


v 
Ne 
— 
| 


SON NWUAW OCNMDDWODSOCOWN WMUAMWOAWDWROWDUWOS MONSAPH PPO NDR CURDNOTENWY WOHRO DO HH HOE HO WNnhwWNORIOHWNY 


latm. | 2 atm. 

— 81.2|/-— 66 
— 29.8/— 12 
8.3 27 
23.7 44 
76.7 102 

— 40.8|— 24 
8.9 28 
61.3 83 
25.8 45 
3.6 23 

— 24.0/-— 6 
— 78.2|— 64 
42.4 65 

— 161.5 |—152 
64.7 84 
6.8 26 

— 6.3/+ 10 
—191.3 |—183 
|— 78.2|— 69 
46.5| 69 

— 27.9);-— 11 
3.5 22 
47.6 70 

— 84.0s)— 71 
59.0 82 
47.8 69 
—103.7|— 90 
131 5ieeto7, 
57.3 80 
83.7 108 
118.1| 143 
32.0 51 
38.4 60 
12.3 32 

— 32.0/— 16 
— 88.6 |— 75 
78.4 | 97 

— 23.7/-— 6 
35.0 56 
36.0 57 
16.6 35 
7.4 25 

— 21.0|/— 4 
— 35.0/-— 18 
— 23.3/-— 7 
— 47.7/|-— 31 
56.5 78 
141.1 160 
57.8 79 
54.3 76 

— 42.1});— 25 
97.8 117 
82.5 101 
TRO 26 
48.5 69 

—- 45/+ 15 
139.6 162 
163 3 189 
163.5 188 
154.5) 179 
Nagel 100 
79.8 103 
81.3 104 

— 0.5/+ 18 
- 11.7/+ 7 
117.5 139 
99.5 118 
108.0 Lear 
82.9] 102 
34.6 56 
88.0 112 
55.5 vig 
27.0 48 
99.1 123 
101.8] 126 
98.2 121 
102.3 127 
92.6] 116 
36.1 58 
27.8 48 

+ 9.5 29 
61.7 85 
156.2] 186 
132.2] 160 
84 7 109 
188.6 220 


Temperature °C 


5 atm. 


| 
> 
to 


nore 


CUS TH HO BNONWDNINOOW CONMMNGOCODROSCNOODBNOS PUHOOWUNS RO WWIDOS WUISCOMWNWO HOWNWNA O MT WH ITO WHWOOMUOOW ~I09 


a3 


10 atm.| 20 atm.| 40 atm.| 60 atm. 
=1918..5|-- 12 0|, 8.52% S\eeeut 
CORA ee POUT ORs Me oe 
85.0) 119.0] 159.8] ..... 
108 (2|) | 146-7) 940 cs tees 
17820| 22240) oven Ql some 
24.0) 15220|meeSone beastie 
S70) 121.2) 16206 arent 
152-3) 191 8) 237e5 | = 
1O35|) 134-21 MeleOeol ne ee 
84:0) «12127 17082 |annes 
A733. £7'7..3|\ Be lis8l 13785 
='21.0/+ 2.6) 26.5). 43).5 
138.0| 1765022805) sean 
—124.81—108.5|— 86.3l..... 
138.0| 167.8| 203.5] 224.0 
83.4| 117.5] 157.7] 185.0 
59.5} 87.8] 121.8] 144.6 
a1 61 10) — 140.7 eee ea oete 
— 39.5|— 18.9/+ 5.9| 22.4 
136.3| 175.5| 222.8] 256.0 
AOR) 7 WEG ecrat es 8 Soper] ies Se 
SOP UT Dla atl iste ere 
T38.0\ Leva 
— 32.7/— 10.0 
152.3] 194.0 
135.7| 174.0 
— 52.8|— 29.1 
237.0] 269.0 
150.3] 192.7 
183.5] 226.5 
214.0} 252.0 
112.0) 147.2 
126.8) 164.3 
92.6] 127.3 
30.2| 57.5 
— 32.0/— 6.4 
151.8| 183.0 
45.5] 75.7 
121.9] 159.5 
124.5] 163.8 
91.8] 124.0 
80.0} 111.7 
44.6] 72.6 
33.2| 64.5 
43.8] 74.0 
+ 19.8] 49.5 
144.5| 181.0 
203.5} 220.0 
144.2} 181.0 
142.2} 180.0 
26.9] 58.1 
177.0| 210.8 
155.7} 186.0 
84.0} 108.0 
133 4] 170.0 
76.0} 114.0 
221.5} 253.0 
257.0] 295.0 
250.0} 289.0 
169.7} 209.5 
172*6) 9/212) 5] ne sea nd cles 
17.654 |) 221 75.:5 |e || ees 
TOP 6a L1G: 0|tmmee nel ete 
66.8] 209.5 liea neal een 
203.0} 237.0} 277.0 
172.0| 204.0] 251.0 
182.0} 212.5} 251.0 
154.2} 184.5] 222.5 
TOI ON PI5O: Olsen Wee 
LOON2 | 2640 een) stone 
PASS SSS |t eee oko ee 
THES) TEAM crm acolll tmoboe 
AST Si) 240) 0l ae tena ere 
POOUS M2428 tee eee tac 
1S20 aos Olle reel) enya 
20350) 244 Sisk ee ee 
19079) '23270ee eee eee 
LOA* C64 See meee eter 
ia S| "154,0| eee ceases 
DO Tie 127.6), eeeneme || eee 
TOLL LOT, 2 cc eral) mee 
74.5) S27 .0| asSaenl) . es ae 
245.3] 202.8] 349.8] ..... 
184. 4|) 227,61 @27ORGL son: 
Siee7o STUbl  487eelen cd. 


VAPOR PRESSURE (Continued) 


ORGANIC COMPOUNDS (Continued) 
Pressures Greater than One Atmosphere (Continued) 


en  ————— 
Temperature °C 


Name Formula 

1 atm 2 atm. | 5 atm. | 10 atm.| 20 atm.) 40 atm.| 60 atm 
Benzene piers erateteia caer yo. e vie.ie 9,08 | CeHe 80.1 103.8 | 142.5[ 178.8} 221.5) 272.3) . 3. 
Phenol iiate ciosie sists civics vs eiesine | CeHsO 181.9 208.0 248.2| 283.8] 328.7; 382.1| 418.7 
Aniline@incree weir ier eters ivis CeHiN 184.4 212.8 25428)) 1292.7) "342. 01) 400% 0|) oe 
Gy clohexane ies rie e icles <reletliss CeHi2 80.7 106.0 146741)" (18470l| 228 Alig ee leone 
Ethyl] isobutyrate............- CeHi202 110.1 135.5 17422) (210101 -Z53° Oia ell eae 
Hexane strc cence cami anc eH 68.7 93.0 ISLETS 1666209 54 Rene ae eee 
2,3-Dimethylbutane........... CoH 58.0 82.0 | 120-41 15S. 20() TOS Tl oo. lene eee 
Toluene sonore eect steans 7Hs 110.6 136.5 178.0) 215.8] 262.5|° 319.0) 2.229 
Fleptane iricrcrs tive oteyeree xgieees sts C7Hie 98.4 124.8 LOS tacO2.8)) 240.5 o. asl nee 
Ethylbenzene................-. CaHio 136.2 163.5 207-251) 246).13)) (294. 25\ ere ete 
Octane scr riew acs cirivcoretessin ays oer CsHis 125.6 152.7 196..:2)') (235.8) 181.4). .2.0,.2. kk Frouatege 
Dodecanesrtic... scenes. CizH6 216.2 249.2 300.0]? 345 (Sie. = ra lroeantwor Joes ens 


VAPOR PRESSURE 
Variation with Temperature 
The following table gives the value of the constants a and b in the following equation: 


0.052234 


login p = — T 


where p is the pressure in mm of mercury of the saturated vapor at the absolute temperature T. (T = t°C + 273.1). The values 
obtained by the use of the equation given above are valid within the temperature ranges indicated for each of the compounds, 


Elements and Inorganic Compounds 


Compound Formula Temp. range °C a 6 
Aluminum Oxide wrerasies stax erste ole isis eae» Al:O3 1840 to 2200 liq. 540,000 14,22 
AMmoniains sce fetaie ihe eee stv ae leah aa ae Ste NH; —127 to —78 sol. 31,211 9.9974 
Ammonium) bromide. - ene: celeste eee NH.Br 250 to 400 sol. 90,208 9.9404 
Ammonium ChloriGe:jytecteta< stat ele ehal ats lsys eat aie NH.Cl 100 to 400 sol. 83 , 486 10.0164 
Asomonium cyanidesco ceive «aisle anette stats cine: NH.CN 7 to 17 sol. 41,484 9.978 
Ammonium iodid@ 7.5 aeio see «oie ivieres ems ore NHal 300 to 400 sol. 95,730 10,2700 
Ammonium sulfhydrate...............+.205. NH;HS 6 to 40 sol. 46 ,025 10.7500 
Antimony cticsie cisions be nicbis olletierite sfecaatyeto as Sb 1070 to 1325 liq. 189 ,000 9.051 
AY GON Te carretera ce tetea tote caeunaeieted cameioels errant A —208 to —189 sol. 7,814.5 7.5741 
’ —189 to —183 liq. 6,826.0 6.9605 
AYONIG 5 staraice steel reustete ey eteteraceloveisrersivichs ce tecisP ate As 800 to 860 liq. 47,100 6.692 
440 to 815 sol. 133 ,000 10.800 
Arsenous Oxide sx sreteroisc ere tiers siete oteletoce) scare eer As203 100 to 310 sol. 111,350 12.127 
K 315 to 490 liq. 52,120 6.513 
1 Bo gasdpoduloupo oeOnn C00 TaueO oN a Ba 930 to 1130 liq. 350,000 15.765 
Bismuthiciccescisamacipeairnnenict Gi ole tele Bi 1210 to 1420 liq. 200 ,000 8.876 
Bismuth \trichlorid@aemreiieraco at silt o siels iets BiCls 91 to 213 sol. 13,125 2.681 
Cadmiumia ih ccsaterdai accents, aie wiceesmae d 150 to 320.9 sol. 109,000 8.564 
ie 500 to 840 liq. 99,900 7.897 
Cadmium iodide siaiescatsycadelen sto ines ests dave Cdl: 385 to 450 liq. 122,200 9.269 
Cesium ...... obras Serie Lone apis. takers 3 200 to 350 liq 73,400 6.949 
Cesium: chloride;csniniee cn care niente CsCl 986 to 1295 liq 163 , 200 8.340 
Caloium s, <. -mccisesctien ce oom tea eae Ca 960 to 1110 liq. 370,000 16.240 
Carbon oo: isiccpiccs tie cave eee Cc 3880 to 4430 liq. 540, 000* 9.596% 
Carbon dioxide 2025 esis aia cviaie eyes CO: —135 to —56.7 sol. 26,179.3 9.9082 
Carbon monoxide yaqa., casero man: Co —220 to — 206 liq. 354 6.976 
Chlorine Sines niin saree rs ee Cl — 154 to —103 sol. 29, 293 9.950 
Cobalt. octaves fetnesc tae orn cies oR eee nis Co 2375 liq. 309 , 000 7.571 
Copper....... HETOOUO COU OE Ase Ce On aii Cu 2100 to 2310 liq. 468,000 12.344 
Cuprouws ‘cbloride:jqc. dace eerie. ee ae Cu:Cl: 878 to 1369 liq. 80,700 5.454 
VY ONOTOD 4). GLE tarere, ech oe het nesc eee (CN): —72 to — 28 sol. 32,437 9.6539 
Fi —32 to —6 liq. 23,750 7.808 
oe Chloride soa. ah erent. aetna iis) oso ee 700 to ce ‘ aoe aon Sine 
Jikan RR ee tones Cetateres aah | u 2315 to 2500 liq. : ; 
Hydriodio acid 355... eee eee HI ae to es E anes Baan 
A —50 to — iq. 4 , 
Hydrobromio(acid! acc 0st oe Aeterece cae HBr =— ah to zh 0 i ae puree 
, 3 — 86 to —66 liq. ’ e 
Hydrochlorio acid. . HCl —158 to —110 sol 19,588 8.4430 
Hydrocyanic acid. HCN —8 to +27 lia. 27,830 7.7446 
adel SO oily. HF —83 to +48 liq. 25,1 7.370 
ydrogen peroxide H:02 10 to 90 liq. 48,530 8.853 
Rydroees sulfide. . .. His —110 to —83 sol. 20,690 7-880 
BC Boe RHE CACHE e 2220 to 2450 liq. 309, .482 
Krypton face hse ee Kr — 189 to — 169 sol. 10,065 7.1770 
nad — 169 to —150 liq. 9,377.0 6.92387 
Lend becnide eee oe eat a ses: Pb 525 to 1325 liq. 188, 509 7.827 
Teed romice Sich cee cette ne cee PbBra 735 to 918 liq. 118,000 8.064 
Lithium : sa oo PbCls 500 to 950 liq.: 141,900 8.961 
tathinm Bae BOG ne Coma. pe che ta ee LiBr 1010 to 1265 liq. 152,700 8.068 
Die a eras Fras SG Oa yk = sae LiCl 1045 to 1325 liq. 155,900 7.939 
Lithien por WIS CUOOR OSORIO UI oh cre MOE SE LiF 1398 to 1666 liq. 218,400 8.753 
Migeesccn Oy cage ofettene chets ere oath eee Lil 940 to 1140 liq. 143,600 8.011 
Mansatens:. es eee ar 900 to 1070 liq. 260,000 12.993 
ROSE). os sisinmrnare cucteisinie Meteora eo hea n 1510 to 1900 liq. 267,000 9.300 
Mercurio, bromide e555. See ie HgBrs Ay to 236 sol. 79,800 10.181 
. : to iq. 61,250 8.284 
Merouric chloride:, Sanne detain oon ke HeCl: 60 to 130 sol. 85,030 10.888 
130 to 270 sol. 78,850 10.094 
275 to 309 liq. 61,020 8.409 


D-218 


VAPOR PRESSURE (Continued) 


Compound Formula Temp. range °C | a | b 
SEs eee ee eee ee ee eS ee eee 
nde l 
Merourigiodide..cn.occt cena ita at Hel: 100 to 250 sol. 82,340 10.057 
266 to 360 liq. 62,770 8.115 
Morouryrite sisjaccs:foisteuree aobciers one aiaiate Hg — 80 to —38. 87 sol. 73,000 10.383 
400 to 1300 li 58,700 7.752 
Molybdenum ().)).: 22...crnacleyas ions eee Mo 1800 to 2240 sol. 680,000 10.844 
Nitrogenerr rs nenputresce ane ges croelanceniitar Nz —215 to —210 sol, 6,881.3 7.66558 
Nitrogen dioxide.f.....cnc 0 oe oon aon NO — 200 to — 161 sol. 16,423 10.048 
“ ; — 163.7 to — 148 liq. 13,040 8.440 
Nitrogen; monoxide... 5507 anoles oe epee. N:0 — 144 to —90 sol. 23,590 9.579 
: —90.1 to —88.7 liq. 16,440 7.535 
Nitrogen! pentoxide fva.n esaye-e sds orca N:0s —30 to +30 sol. 57,180 12.647 
Nitrogen: tetroxide). noses ona ations N304 —100 to —40 sol. 55,160 13.400 
AEE Sewell at 
‘ Wir —8 to iq. 4 8.814 
WNitrogenttrioxidet: ac ens tin ctiel ohana N05 » —25 to 0 liq. 39,400 10.30 
Phosphorus hee es P 20 to 44. 1 sol. 63,123 9.6511 
Phosphorus (violet)....... . P 380 to 590 sol. 108,510 11.0842 
Platinum hes bcd od s°8TS Dota 4 Pt 1425 to 1765 sol. 486 ,000 7.786 
Potassium............. } K 260 to 760 liq. 84,900 7.183 
Potassium bromide ae KBr 906 to 1063 liq. 168,100 8.2470 
; 1095 to 1375 liq. 163,800 7.936 
Potassivmychloride:sesaca cape ctetes cenle ue KCl 906 to 1105 liq. 174,500 8.3526 
: : 1116 to 1418 liq. 169,700 8.130 
Potassium fluoride......... : Siodaioe 2 KF 1278 to 1500 liq. 207 , 500 9.000 
Potassium hydroxide. . +S KOH 1170 to 1327 liq. 136 ,000 7.330 
Potassimriodide hs Snt-00 «pets cae eee KI 843 to 1028 liq. 157,600 8.0957 
1063 to 1333 liq. 155,700 7.949 
PER CSTE erate reeete getat te iatatatataterestaretatseatatcrets Rb 250 to 370 liq. 76,000 6.976 
Rubidium chloride 57%... .c:tumietierscteere : RbCl 1142 to 1395 hq. 198,600 9.111 
Payee pret c AGENS a: ena IO ORREIEe CoCr oo ae Si 1200 to 1320 sol. 170,000 5.950 
Bilicon dioxide terse sa een salve tene MPR SiO: 1860 to 2230 liq. 506 ,000 13.43 
Bilveeeenor is cr ncos eee Oris creeper ete Ag 1650 to 1950 liq. 250,000 8.762 
Silver: chloride.c4). Sees ccd ves scree bas og bee} AgCl 1255 to 1442 liq. 185,500 8.179 
Boivin osc eines ein levetase at nate siecreucae.e Na 180 to 883 liq. 103, 300 7.553 
Sodium bromide... ..3ds. jonemele ees atnuas NaBr 1138 to 1394 liq. 161,600 7.948 
Bodium: chloride s:.c:cts.55 av) ores wisi cerspaete ted ike NaCl 976 to 1155 liq. 180,300 8.3297 
1156 to 1430 liq 185,800 8.548 
Sodiumicyanide sce... caccntmeen ce ee tee NaCN 800 to 1360 liq. 155,520 7.472 
Sodiim fuoridét.3. occ oe ce cate means: NaF 1562 to 1701 liq. 218,200 8.640 
Soditira hydroxidescit ey s a s.:cisic eels aacere quer NaOH 1010 to 1402 liq. 132,000 7.030 
Bodiumliodide se ys Give gs ee deve cioveley Totes sn Nal 1063 to 1307 liq. 165,100 8.371 
Htanniovehloride shies seo veuanteinntae «pean SnCh —52 to —38 so 46,740 9.824 
BUGROMGIAN eos kivcracde o.0:t coe e cheteis One ae erage « Sr 940 to 1140 li 360,000 16.056 
Sulfuridipxvide wy ..v- thos oncdlon snes. teas. SO2 —95 to —75 sol. 35,827 10.5916 
Bolu trioxid@s satan: eine fin crete. ay anee SOs 24 to 48 liq. 43,450 10.022 
eT Halli wine toile es acacera te ied yanavacoveseaseve GooNt epee igh 950 to 1200 liq. 120,000 6.140 
Thatlhiumschloride..secnne oc csi ose ota: TIC! 665 to 807 liq 105 , 200 7.974 
SE irae mae aa charset a cs sgaate Oe Miexelia,n icles 78 eye en Sn 1950 to 2270 liq. 328 ,000 9.643 
TUMNGBLON Gaye colic ctiee de senor sneciant on Ww 2230 to 2770 sol. 897 ,000 9.920 
ZAG tari bis widow ote oe. 'oy5,.a) 9: UNCON ESS reeNRET Sate Zn 250 to 419.4 sol. 133,000 9.200 
600 to 985 liq. 118,000 8.108 


* Based on boiling point of 3927° C or 4200° absolute. 
Se ee 
Organic Compounds 


Acetaldehyae sar. cacao tes bs cs cei pie ise C:H.O —24.3 to ioe 5 liq. 27,707 7.8206 
A COLIOIRCIG te ctac ach ahs ele siento ogh se inaiee ve C2H.O2 —35 to 10 sol. 41,689 8.502 
Rooetic anhydride. Aicisis ois o: o.c'scsiets ois eirie a CiH6O3 100 to 40 liq. 45,585 8.688 
Acetylene. C:H: — 140 to — 82 sol. 21,914 8.933 
Aniline as CsHiN 145 to185 liq. 45 ,951.6 8.1278 
Anthracene CiusHio 100 to 600 sol. 70,390 8.706 
100 to 160 liq. 72,000 8.91 
P 223 to 342 liq. 59,219 7.910 
A Dthraguinone is ac:steate:v acre hician «060 walerandies CisHsO2 224 to 286 sol. 110,040 12.305 
Bensenetean, ioc arenes nos teseteanes CoHes —58 to —30 sol. 42,904 9.556 
—30 to +5 sol. 44,222 9.846 
0 to 42 liq. 34,172 7.9622 
2 ; 42 to 100 liq. 32,295 7.6546 
Bens Oie Cid paca sisitteistsied > alvisio-s «ae nce fee CiHsO2 60 to 110 sol. 63,820 9.033 
Béfizsophshone ..cscrt etc ae ose heels Ci:3H1wO 260 to 308 liq. 58,221 8.137 
Rensey! ODIOTICG a iosisis rh tahoe oie bc cae phasis C;H;sClO 140 to 200 liq. 45,416 7.9245 
Bensyitalooholin, 2 2ee cine ro ne.aten ee scoe tne C7HsO 100 to 135 liq. 59,491 9.5152 
135 to 205 liq. 53,118 8.6977 
Utama aur or Eee eco aucetel are aiacenere C.Hiw —100 to +12 hq. 23,450 7.395 
WHORLS A. nce ine Meee cles avanti > CiHio —115 to — 34 liq. 21,273 7.25 
n-Butyl alcohol.. sioit v eele pie iew ss aft iakep s C.Hw0 75 to 117.5 hq. 46,774 9.1362 
UGC TIGIACIG ett tert eh rie tion i eltssieneey C.Hs02 80 to 165 liq. 51,103 9.010 
BFOMONENSONE |. s7.5.0 hile ci ssn sceil eiteye Oe avalon s CcHsBr — 26 to —15 hq. 42,500 8.075 
Bromochlorobenzene................-05: CoH.BrCl 23 to 63 sol. 69,755 11.629 
BRIDNOL ee een ene Srncce nes Ci0H 160 0 to 180 sol. 53,559 8.799 
Carbon teeencllorida PE Perc arepevnra cys «santeeess CCh —70 to —50 sol. 34,608 8.05 
—19 to +20 liq 33,914 8.004 
RBI OFODEN SENG 25.5 cs is codieie «oo aleo meals ershsce's CcH;Cl —35 to —15 liq. 42,250 8.500 
yclohexanes spicier atic sina eee acces CoHiz —5 to +5 sol. 37,394 8.594 
DPODOPODSN SONG 2 )e)5:5:46 bis. 0ie: sa. 45 nie oe eee a whey CoHiCl: 30 to 50 sol. 72,218 12.480 
ichlorosthane-1,1.. Secrrcee cs 8ire voksews C2HiCls 0 to 30 lig. 31,706 7.909 
Th opine prom De cee apr aa ede Nels c st tseistes C:H.Cls 0 to 30 liq. 35,598 8.126 
eee TOMO see cote te sree hora nee nae CuHuN 278 to 284 liq. 57,350 8 088 
enylichlorideines). cme oakreeic cata « C:H:Cl —30 to +30 lig. 26,319 7 691 
Eity lone Ba Reta iete dea arate Isakiels ve atesouet egies ‘el p.eiales C:Ha. — 160 to — 104 hq. 14,396 7.330 
Hit hy1@tie POMC Girt te sieinie =) vl lniele a si siene oye C:H«Brs 10 to 150 liq. 38, 082 7.792 
Hoctans Be ert cen ht Mears sits Deis chlo doe CrHis —63 to —40 La. 37,358 8.2585 
HIBS RNG ee rie ee kas cise sisiosiee ot CsHis —10 to +90 liq. 31,679 7.724 
ischei rete Sines reais ier nie sya cei one.nerscn aces CsHsl —30 to +18 liq. 43,000 7.500 
BASED ANG Aco ine iii mr aciaterowjotesse esr 6 ele al's, sare CHa —194 to — 184 sol. 9,896.2 7.6509 
—174 to —163 liq. 8,516.9 6.8626 
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Compound 


Methylialcowiol syste. s:vieraeiclotetelsyslele)« ale «ss sini 


Methyl 


ODIONICG apis caer ios iaiensie ce ais ecsisiee 


Methyliebiter sce act- cette tae ole esha iain eee 
Methylisitorideia: oo eae ite ie teint ae, are 
Methylosalioy late gee) a liter sesteels echo entre os 
Naphthalene ja sce eect ie ote toes ehevave er aare 


O-Nitroaniline:pcistds seis eelelseisie «ele a s-s/0 ine 
wi=-Nitroanlin€ 2070. « sibel: eiete cis we ois aerate 
D-Nitroaniulne seater: etcetera ee eeie ine 
INibrOW@MEONE [oie gece os Wieiels chat foe ale niee ea 


Nitrome 


thane stereo a. tibeer iaine viva als soos scare 


Oxaliciacid’s Pics sic leis, oeiiere siarerers xs cia 
n-Pentane ee ciactdetsins « Nerorniteys © siege ests os 


Propane 


PropiOniG Qld «asa iene eataiiote sie saetone (el sic 
N-PrOpylelCOhOoljnasce seitee cute cte + oie cs cscs ie 
Propylibromide Sipic cc Sever attdessnete aisle «cys nie 
Propylichloridess...<=.c samc nuds celta sce so se 
Propylene drs Minis te ker ee aha elder sale apes 
QUINONE. roc iidcccels oiteete elanets alate wins soe 
Tetrachloroethane-1, 1,1, 2................ 
Tetrachloroethane-1, 1, 2, 2..............-- 


Toluene 


VAPOR PRESSURE (Continued) 


Formula | 


CH,O 


CH:Cl 
C2HsO 
CH3F 
CsHsOs 
CioHs 


CeHsN202 


Temp. range °C | a b 
—62 to —44 liq. 39,234 8.9547 
—10 to +80 liq. 38,324 8.8017 
—47 to —10 liq. 21,988 7.481 
—70 to —20 liq. 23,025 7.720 
— 102 to —76 liq. 17,053 7.445 
175 to 215 liq. 48,670 8.008 
0 to 80 sol. 71,401 11.450 
120 to 200 ha. 47,362 7.927 
150 to 260 liq. 63,881 8.8684 
170 to 260 liq. 65,880 8.8188 
190 to 260 liq. 77,345 9.5595 
112 to 209 liq. 48,955 8.192 
47 to 100 liq. 36,914 8.033 
55 to 105 sol. 90,502 12.2229 
—20 to +50 liq. 27,691 7.558 
116 to 180 liq. 49,644 8.587 
160 to 285 liq. 54,920 8.022 
— 136 to —40 hq. 19,037 (aval 
20 to 140 liq. 46,150 8.715 
—45 to —10 liq. 47,274 9.5180 
0 to 30 liq. 32,430 7.821 
0 to 50 liq. 28,894 7.593 
—95 to — 48 liq. 19,693 7.4463 
180 to 240 liq. 49,720 7.969 
105 to 145 liq. 36, 508 7.605 
26 to 145 lig. 39,729 7.846 
—92 to +15 hq. 39,198 8.330 


VAPOR PRESSURE OF NITRIC ACID 


100% HNO, 


Vapor Pressure, mm. of Hg 


90% of HNO: 
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VAPOR PRESSURE OF THE ELEMENTS 


Rudolf Loebel 
This table lists the temperature in degrees Celsius at which an element has a vapor pressure indicated by the 
headings of the columns. For pressures of one atmosphere and lower, the pressures are given in millimeters 
of mercury; for pressures above one atmosphere, the pressures are given in atmospheres. 


mm Hg atm. 
Element 
1 10 100 400 760 2 5 10 20 40 

Aluminum Al 1540 1780 2080 2320 2467 2610 2850 3050 3270 3530 
Antimony Sb 960 1280 1570 1750 1960 2490 
Arsenic As 380 440 510 580 610 
Barium Ba 860 1050 1300 1520 1640 1790 2030 2230 
Beryllium Be 1520 1860 2300 2770 2970 3240 3730 4110 4720 5610 
Bismuth Bi 1060 1280 1450 1560 1660 1850 2000 2180 
Boron B 2660 3030 3460 3810 4000 
Bromine Br — 60 —30 +9 39 | 59 78 110 
Cadmium Cd 393 486 610 710 765 830 930 1030 1120 1240 
Calcium Ca 800 970 1200 1390 1490 1630 1850 2020 2290 
Cesium Cs 373 513 624 690 
Chlorine Cl | —123 | —101 —71 —46 —34 —-17 +9 30 55 97 
Chromium Cr 1610 1840 2140 2360 2480 2630 2850 3010 3180 
Cobalt Co 1910 2170 2500 2760 2870 3040 3270 
Copper Cu 1870 2190 2440 2600 2760 3010 3500 3460 3740 
Fluorine F —203 | —193 | —188 | —180.7) —169.1) —159.6 
Gallium Ga 1350 1570 1850 2060 2180 2320 2560 2730 
Germanium Ge 2080 2440 2710 2830 2970 3200 3430 
Gold Au 1880 2160 2520 2800 2940 3120 3490 3630 3890 
Indium In 1960 2080 2230 2440 2600 
Tridium Ir 2830 3170 3630 3960 4130 4310 4650 
Tron Fe 1780 2040 2370 2620 2750 2900 3150 3360 3570 
Iodine I 40 (Pe 115 160 185 216 265 
Lanthanum La 3230 3420 3620 3960 4270 
Lead Pb 970 1160 1420 1630 1740 1880 2140 2320 2620 
Lithium Li 750 890 1080 1240 1310 1420 1518 
Magnesium Mg 620 740 900 1040 1110 1190 1330 1430 1560 
Manganese Mn 1510 1810 2050 2100 2360 2580 2850 
Mercury Hg 260 330 356.9} 398 465 517 581 657 
Molybdenum Mo | 3300 3770 4200 4580 4830 5050 5340 5680 5980 
Neodymium Nd 2870 3100 3300 | 3680 3990 
Nickel Ni 1800 2090 2370 2620 2730 2880 3120 3300 3310 
Palladium Pd 1470 2290 2670 2950 3140 3270 3560 | 3840 
Phosphorus P 127 199 253 283 319 


Platinum Pt 2600 | 2940 | 3360 | 3650 | 3830 | 4000 | 4310 | 4570 | 4860 
Polonium Po 472 587 752 890 960 1060 1200 | 1340 


Potassium K 590 710 770 850 950 1110 1240 1420 
Rhodium Rh | 2530 2850 3260 3590 3760 3930 4230 | 4440 

Rubidium Rb 390 527 640 700 

Selenium Se 429 547 640 685 750 850 920 1010 1120 
Silver Ag 1310 1540 1850 2060 2210 2360 2600 2850 3050 3300 
Sodium Na 440 546 700 830 890 980 1120 1230 1370 
Strontium Sr 740 900 1100 1280 1380 1480 1670 1850 2030 

Sulfur Ss 246 333 407 445 493 574 640 720 
Tellurium Te 520 633 792 900 962 1030 1160 1250 

Thallium sul 1000 1210 1370 1470 1560 1750 1900 2050 2260 
Tin Sn 1610 1890 2270 2580 2750 2950 3270 3540 3890 


Titanium oEY 2180 | 2480 | 2860 | 3100 | 3260 | 3400 | 3650 | 3800 
Tungsten WwW 3980 | 4490 | 5160 | 5470 | 5940 | 6260 | 6670 | 7250 | 7670 
Uranium U 2450 | 2800 | 3270 | 3620 | 3800 | 4040 | 4420 

Vanadium V 2290 | 2570 | 2950 | 3220 | 3380 | 3540 | 3800 

Zine Zn 590 730 840 907 970 1090 | 1180 | 1290 
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VAPOR PRESSURE OF ELEMENTS THAT ARE GASEOUS AT STANDARD CONDITIONS 


The following tables contain vapor pressure data for helium, hydrogen, neon, nitrogen, and oxygen. 


Vapor Pressure (atm) vs. 
Temperature (K) for Helium-4 


Temperature, 
K 


2.177 
2.20 
2.25 
2.30 
2°35 


2.40 
2.45 


Pressure 
atm 


0.04969 
0.05256 
0.05916 
0.06629 
0.07399 


0.08228 
0.09120 
0.1008 
0.1110 
0.1219 


0.1336 
0.1460 
0.1591 
0.1730 
0.1878 


0.2033 
0.2198 
0.2371 
0.2553 
0.2744 


0.2945 
0.3156 
0.3376 
0.3607 
0.3848 


0.4100 
0.4363 
0.4637 
0.4923 
0.5220 


0.5528 
0.5849 
0.6182 
0.6528 
0.6886 


0.7257 
0.7642 
0.8040 
0.8452 
0.8878 


0.9318 
0.9772 
1.000 
1.024 
1.073 


1.123 
1.174 
1.227 
1.282 
1.339 


1.397 
1.457 
1.519 
1.582 
1.648 


1.715 
1.784 
1.856 
1.929 
2.004 


2.082 
2.245 


Vapor Pressure (atm) vs. 
Temperature (K) for 
Equilibrium Hydrogen 


Temperature, Pressure, 
K atm 
13.803 0.069, 
14 0.077, 
15 0.133 
16 0.213 
17 0.325 
18 0.476 
19 0.673 
20 0.923 
20.268 1.000 
21 1.233 
22 1.613 
23 2.069 
24 2.611 
25 3.245 
26 3.982 
27 4.829 
28 5.794 
29 6.887 
30 8.118 
31 9.501 
32 11.051 
32.976 12.759 


Vapor Pressure (atm) vs. 
Temperature (K) for Neon 


Temperature, Pressure, 
K atm 

25, 0.50366 
26 0.70902 
27 0.97255 
28 1.3037 
29 1.7124 
30 2.2088 
31 2.8031 
32 3.5061 
33 4.3286 
34 5.2818 
35 6.3773 
36 7.6271 
37 9.0439 
38 10.641 
39 12.432 
40 14.434 
41 16.661 
42 19.133 
43 21.867 
44 24.887 
44.4 26.19 


Vapor Pressure (atm) vs. 
Temperature (K) for Nitrogen 


Temperature, Pressure, 
K atm 

63.148 0.1237 

64 0.1443 

66 0.2037 

68 0.2813 

70 0.3807 
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Temperature, 


122 
124 
126 
126.200 


Pressure 
atm 


0.5059 
0.6610 
0.8506 
1.0000 
1.0793 


1.3520 
1.6739 
2.0503 
2.4865 
2.9882 


3.5607 
4.2099 
4.9415 
6.6748 
7.6885 


8.8083 
10.041 
11.392 
12.870 
14.481 


16.233 
18.133 
20.190 
22.411 
24.806 


27.386 
30.174 
33.227 
33.555 


Vapor Pressure (atm) vs. 
Temperature (K) for Oxygen 


Temperature, 


Pressure, 


atm 


0.001 
0.002 
0.004 
0.007 
0.012 


0.018 
0.028 
0.042 
0.061 
0.087 


0.122 
0.167 
0.224 
0.297 
0.387 


0.497 
0.631 
0.791 
0.981 
1.000 


1.205 
1.466 
1.768 
2.114 
2.509 


2.957 
3.462 
4.029 
4.661 
5.363 


VAPOR PRESSURE OF ELEMENTS THAT ARE GASEOUS AT STANDARD CONDITIONS (Continued) 


Vapor Pressure (atm) vs. Temperature (K) for Oxygen (Continued) 


Temperature, Pressure Temperature, Pressure, 

K atm K atm 
112 6.139 136 22.986 
114 6.995 138 25.170 
116 7.934 140 27.501 
118 8.961 
120 10.082 142 29.986 

144 32.631 
122 11.300 146 35.448 
124 12.621 148 38.446 
126 14.049 150 41.638 
128 15.591 , 
130 17.249 152 45.041 

154 48.675 
132 19.031 154.576 49.767 
134 20.942 


Data from Sparks, L. L., ASRDI Oxygen Technology Survey, Vol. 1V: Low Temperature Measurement, NASA-3073, 1974. 
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VAPOR PRESSURE OF NITRIC ACID 


Temperature 


°c 


0 
10 
20 
30 
40 
50 
70 
80 
90 

100 


Vapor Pressure, mm. of Hg 


100% HNO, 90% of HNO, 


14.4 oy) 
26.6 Wil, 
47.9 20. 

81.3 37/23 

133. 64.4 
208. 107. 
467. 242. 
670. B52, 
O37: 504. 
1282. 710. 


LOW TEMPERATURE LIQUID BATHS 


Liquid thermostat baths suitable for many physical measurements can be produced by using a stirred solid—liquid mixture 
at its melting point. Dry-ice or liquid air can be used to produce the solid. A Dewar flask is preferable as a container and, with 
adequate insulation or immersion in another somewhat colder bath, good temperature constancy can be maintained over 
several hours. Such baths are especially useful over the temperature range between dry-ice (— 78C) and liquid air (— 190). The 
following table gives the melting and normal boiling points of some readily available organic liquids suitable for this purpose. 


The compounds are listed in order of their increasing melting points. Temperatures are in degrees Celcius. 


Compound M.P. 
Isopentane (2-Methyl butane) — 159.9 
Methyl cyclopentane — 142.4 
Allyl chloride — 134.5 
n-Pentane — 129.7 
Allyl alcohol —129 
Ethyl alcohol — 117.3 
Carbon disulfide — 110.8 
Isobutyl alcohol — 108 
Acetone — 95.4 
Toluene — 95 


Compound 


Ethyl acetate 
(Dry-ice + acetone) 
p-Cymene 
Chloroform 
N-Methyl aniline 
Chlorobenzene 
Anisole 
Bromobenzene 
Carbon tetrachloride 
Benzonitrile 
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FATS AND OILS 


These data for fats and oils were compiled originally for the Biology Data Book by H. J. Harwood, and 
R. P. Geyer. 1964. Data are reproduced here by permission of the copyright owners of the above publi- 
cation, the Federation of American Societies for Experimental Biology, Washington, D.C. pp. 380-382. 

Values are typical rather than average, and frequently were derived from specific analyses for particular 
samples (especially the constituent fatty acids). Extreme variations may occur, depending on a number 


Fat or Oil 


(A) 


Land Animals 
1 Butterfat 


Depot fat 

Lard oil 
Neat’s-foot oil 
Tallow, beef 
Tallow, mutton 


> Or CO bo 


Marine Animals 
7 Cod-liver oil 
8 Herring oil 

9 Menhaden oil 


10 Sardine oil 


11 Sperm oil, body 
12 Sperm oil, head 
13 Whale oil 


Plants 
14 Babassu oil 


15 Castor oil 
16 Cocoa butter 
17 Coconut oil 


18 Corn oil 

19 Cotton seed oil 
20 Linseed oil 

Pail Mustard oil 


22 Neem oil 

23 Niger-seed oil 
24 Oiticica oil 

25 Olive oil 

26 Palm oil 

26 Palm-kernel oil 
28 Peanut oil 

29 Perilla oil 

30 Poppy-seed oil 
31 Rapeseed oil 
32 Safflower oil 

33 Sesame oil 

34 Soybean oil 

35 Sunflower-seed oil 
36 Tung oil 

Bye Wheat-germ oil 


Constants 
F : frac- 
Source Melting Specific Re : 
(or Solidi- | Gravity ae Iodine cue 
fication) (or 40°C Value alee: 
Point, °C | Density) Rime anne 
(B) (C) (D) (E) (F) (G) 
Bos taurus O22 0.91140°/15°| 1.4548 36.1 227 
Homo sapiens (15) 0.91815° 1.4602 67.6 196.2 
Sus scrofa (30.5) 0.91915° 1.4615 58.6 194.6 
Bstauriuss ie @) iy ape Millcetc ee 91025 | 1,46425° | 69-76 190-199 
HOP See (Dim ad PIG IO ofl eben. + Beale: Cee hel Nh Pea att a 49.5 197 
Ovis aries (42.0) 0.94515° 1.4565 40 194 
GOO syMornuGaa ne | eee ee 0.9255 1.48125 | 165 186 
Clapeg Rarenguss ss a|| erieite 0.9008° 1.46108°° | 140 192 
Brevoortia tyrannus |........ 0,9035° 1.4645°°° | 170 191 
Sardynops caerulea —s || ...... «as 0.9055°° | 1.46608° | 185 191 
AOU RAIG GOR RGTA OUT on ane so ool) teen detec tian og os 76-88 122-130 
Ee MOCrOCep Ral a tamaie thei eemee tee, Corer ya ian cin |) tik lees 70 140-144 
Balaena mysticetus | ........ 0.892% 1.4608" | 120 195 
Attalea funifera 22-26 (0.8938) | 1.4438° | 15.5 247 
Ricinus communis (—18.0) | 0.9611 1.4770 85.5 180.3 
Theobroma cacao 34.1 0.96415 1.4568 36.5 193.8 
Cocos nucifera Zoe 0.92415° 1.4493 10.4 268 
Zea mays (—20.0) | 0.92215 1.4734 122.6 192.0 
Gossypium hirsutum (—1.0) OrOr 725 1.4735 105.7 194.3 
Linum usitatissimum (—24.0) | 0.9381 | 1.478225 | 178.7 190.3 
loyyentukem (DGAI ho aes 0.91451 | 1.475 102 174 
Melia azadirachta —3 0,917 14615 71 194.5 
Guizotia abyssinica | ........ O792515 1.471 128.5 190 
UCONTE IGT en) eerie: WeAe ede allies Mg mcs 140-180] ...... 
Olea europaea sativa (—6.0) 0.91815 1.4679 81.1 189.7 
Elaeis guineensis 35.0 0.91515 1.4578 54.2 199.1 
E, guineensis 24.1 0.9231 1.4569 37.0 219.9 
Arachis hypogaea (3.0) 0.91415 1.4691 93.4 192.1 
Penillaniraescens aaa) |e eer | (0.9351) | 1.4812 | 195 192 
Papaver somniferum (—15) 0.92515 1.4685 135 194 
Brassica campestris (—10) 0,915! 1.4706 | 98.6 174.7 
Carthamus tinctorius | ........ (0.9008) | 1.4625 | 145 192 
Sesamum indicum (—6.0) 0.91925° 1.4646 106.6 187.9 
Glycine soja (—16.0) | 0.92715 1.4729 130.0 190.6 
Helianthus annuus (—17.0) | 0.9231% 1.4694 125.5 188.7 
Aleurites fordi (—2.5) 0.93418 | 1.517425 | 168.2 193.1 
Triticum aestivum PO as ite see |e 


1Caproic. ?Capryli. *Capric. ‘Butyric. *Decenoic. ®C:z monoethenoic. 7Ci4 monoethenoic. * Gado- 
leic plus erucic. *C;, n-pentadecanoic. 1°C,; margaric. }! 12-Methyl tetradecanoic. !* C29 polyethenoic. 


FATS AND OILS 


of variables such as source, treatment, and age of a fat or oil. Specific Gravity (column D) was calculated 
at the specified temperature (degrees centigrade) and referred to water at the same temperature, unless 
otherwise specified. Density, shown in parentheses (column D), was measured at the specified tem pera- 
ture (degrees centigrade). Refractive Index (column E) was measured at 50°C, unless otherwise 


specified. 
Constituent Fatty Acids, g/100 g total fatty acids 
Saturated Unsaturated 
. | Myris- | Palmi- ._| Ara- Palmit- - | Lino- | Lino- 
Lauric tie fe Stearic phase Other Slats Oleic Tegel) lance Other 
(H) (I) (J) (K) (L) (M) (N) (O) (P) (Q) (R) 
Wee aly ham 29.0 9.2 2.4 PROB» (ONS 4.6 PA Salis WUSIAG) 3.6*°7 OTe Oonss 
2.33 0.97 1.48: 1.09; 
1.019; 0.411 
2 Pett 24.0 Se APs Pe aacten Ml ses tyrgs as 5 46.9 | 10.2 2.08 
3 1.3 28.3 LIBS Nc “ll ese CM Unicare DATE 479° |: 0.27 2s 
A Reset t re | aie. re AU USS [tPA ee ll liek 2G, CIE, Bee cheer tee 74-761 «25. |. .2..)| que 
163 6.3 aoe 1 ae (ee ae ee, Pee 49.6 1.2.5 |... |p epee 
6 4.6 24.6 CORSE eeceat || Motels ten ote 36.0 4°53 |"... || oe 
if 5.8 8.4 ORGREM pees lice oe 20.0 |<«—29.1—»| .... | 25.412; 9.618 
8 7.3 13.0 Tracealmarre il te ce nie 4.9 20.7 | d05 Sie 
9 SLORM 1668 WOL6 Boll UGs Metra ced 15.5 29.6 19.085 11.733; 
0. 14 
10 Teoh (ie eal a et See is <1 7e 18.112; 14.013; 
trace’; 15.415 
rig te en 5 ean os || Cee a ike Gal Dre bs 26.5 | 37 19 118. 47./1g16 
Ia) AKG 14 8 2 yea 15 17 Gro 46" 14c° 6 on 
1}: ||) (ORY 9.3 15.6 Desc | Reh ey hence eer eee 14.4 35.2 bis 13.612; 5.918: 
2.57; 0.217 
14) 44.1 15.4 8.5 PA Or? OT 483: 16.1 /17.4 . | w2ck \See one 
6.63 
16 |= ————2.4— > ll eee eee 5 Ait 7.4 orl 8718 
16 Oy > ae ae 24.4 35.4 bras. | Rge saree | Pie 38.1 |2.1 | .. a. eee 
17 | 45.4 18.0 10.5 Dae OPA OLSh es o.4a: 0.4 WD Trace | .... | {osnlnneeneeiene 
8.4 
18 1.4 10.2 3.0 BAe. |\eees) yaa ae 1h 5) 49,6 |' 3433) ie... 2... loo eee 
19 14 23.4 Aeat AS 18 F(t ae a ae DA 22 Oe ae .s | oe 
ZO eters. \linereas 8 6.3 yao Oia 7m | mere ies, are Lae 1920 | 2450 "47240 VOezee 
21 1 WS EL) I cae tell ahs 2a eee a areas 27 279) 16.629 1.829 | 1 gas 
51.024 
22 PD. CGY AO. || MAE: boot (| De EC OM MCG jagee TU! eo Set T IN eS tis «| os 
23 3.32% | 8.220 4.820 (OTR hale ey We 30.329] 57.329] 2.25 ||. ecneeeeees 
24 |<————___—- 11.3283 —__—_—_—____»>|___... 6.2 Deeg ween [1 eeoee 
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33 eS ae re, 9.1 4.3 (WERT |e a pai 45.4 | 40.4 PN A cee 
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*°C22 polyethenoic. 14Behenic. '° C4 polyethenoic. °C re hi 
cludes behenic and lignoceric. 2° Le ete DOG AOC: ee 


25 Hleostearic. 
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Percent by weight. 2! Lignoceric. 2? Erucic. 


polyethenoic. '8 Ricinoleic. 1° In- 
23 Includes behenic. 24 Licanic. 


CONCENTRATIVE PROPERTIES OF AQUEOUS SOLUTIONS: CONVERSION TABLES 


A. V. WOLF, MORDEN G. BROWN AND PHOEBE G. PRENTISS 


The table columns are: 
A% = anhydrous solute weight per cent, g solute/100 g solution. 
H% = hydrated solute weight per cent, g solute/100 g solution. 
p or Dj° = relative density at 20°C, kg/I. 
D3 = specific gravity at 20°C. 
C, = anhydrous solute concentration, g/l. 
M = molar concentration, g-mol/I. 
C,, = total water concentration, g/l. 
(Cy — C,,) = water displaced by anhydrous solute, g/l. 
(n — no) x 10* = index of refraction increment above index of refraction of pure water x 10*; 
refraction at 20°C. 
n = index of refraction at 20°C relative to air for sodium yellow light. 
A = freezing point depression, °C. 
O = osmolality, Os/kg water. 
S = osmosity, molar concentration of NaCl solution having same freezing point or 
osmotic pressure as given solution, g-mol/I. 
n/No = relative viscosity, ratio of the absolute viscosity of a solution at 20°C to the 
absolute viscosity of water at 20°C. 
n/p = kinematic viscosity, ratio of absolute viscosity at 20°C (centipoise, cP) to relative 
density, (centistokes, cS). 
@ = fluidity, reciprocal of absolute viscosity at 20°C, (poise '), rhe. 
y = specific conductance (electrical) at 20°C, mmho/cm. 
T = condosity, molar concentration of NaCl solution having same specific conduc- 
tance (electrical) at 20°C as given solution, g-mol/l. 

Some related measures are: 

Specific gravity, Dio = = D?°/.99823 

Relative density, D37° = (C, + C,,)/1000 

Molality, g-mol/kg water = 1000 x M/C, 

Osmolality, O = A/1.86 

Absolute viscosity (cP) = kinematic viscosity (cS) x D3° 
Specific viscosity = y/no — 1 

Specific refraction = (n — 1)/p 

Specific refractive increment = 1000(n — no)/C, 

Molar conductance (ohm! cm? g-mol~'), Ay = 2/M 
Relative salinity, 2 = T/S 

Ratios such as S/M, T/M, r/A %, (D320 — 1)/S, etc. 

G water displaced/g solute = (Cy — C,,)/C, 

MI water displaced/g solute = (Cy) — C,,)/(.99823 x C,) 

G water displaced/mol solute = (Cy — C,,)/M 

MI water displaced/mol solute = (Cy — C,,)/(.99823 x M) 
Mols water displaced/mol solute = (Cy — C,,)/(18.015 x M) 
Concentration of solute relative to water, g/kg water = 1000 x C,/C, 

Relative specific refractivity = contribution of unit weight of solute relative to unit weight of water 
to the imaginary concentration of water with same refractive index as solution, equivalent concentra- 
tion of water (ECW) = 3694.1788 x n — 300 x n? — 3394.1788. The refractive index for this equation 
is relative to a vacuum whereas the tabulated values are relative to air. The above equation for the 
equivalent concentration of water provides better constancy of relative specific refractivity than 
Lorentz and Lorenz relation, ECW = 4848.3431 — 14545.029/(n? + 2). 
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Tables are based upon Handbook of Chemistry and Physics, 51st Edition (1970); G. F. Hewitt, 
Tables of the resistivity of aqueous chloride solutions, Chem. Eng. Div., UK.A.E.A. Res. Group, Harwell, 
Gr. Brit. Oct. 1960, HL 60/5450 (S.C. 2), AERE-R 3497; A. V. Wolf, Aqueous Solutions and Body Fluids, 


Hoeber, 1966; and new data. 


LIST OF TABLES 
1. Acetic acid 47. Potassium dichromate 
2. Acetone 48. Potassium ferricyanide 
3. Ammonia 49. Potassium ferrocyanide 
4. Ammonium chloride 50. Potassium hydroxide 
Ammonium hydroxide see Ammonia 51. ‘Potassium iodide 
5. Ammonium sulfate §2. Potassium nitrate 
6. Barium chloride 53. Potassium oxalate 
Blood see Serum or plasma 54. Potassium permanganate 
7. Cadmium chloride 55. Potassium phosphate, dihydrogen 
8. Cadmium sulfate 56. Potassium phosphate, monohydrogen 
9. Calcium chloride 57. Potassium sulfate 
10. Cesium chloride 58. Potassium thiocyanate 
11. Citric acid 59.  Procaine hydrochloride 
12. Cobaltous chloride 1,2-Propanediol,2-amino-2(hydroxymethy]) 
13. Creatinine see Tris(hydroxymethyl)aminomethane 
14. Cupric sulfate 60. 1-Propanol 
15. Dextran 61.  2-Propanol 
Dextrose see Glucose 62. Propylene glycol 
EDTA disodium see (Ethylenedinitrilo) tetraacetic Protein, serum see Serum or plasma 
acid disodium salt 63. Sea water 
16. Ethanol 64. Serum or plasma, human 
Ethyl alcohol see Ethanol 65. Serum or plasma, rabbit or guinea pig 
17. (Ethylenedinitrilo)tetraacetic acid disodium salt, 66. Silver nitrate 
EDTA disodium 67. Sodium acetate 
18. Ethylene glycol 68. Sodium bicarbonate 
19. Ferric chloride 69. Sodium bromide 
20. Formic acid 70. Sodium carbonate 
21. D-Fructose 71. Sodium chloride 
22. D-Glucose 72. Sodium citrate 
23. Glycerol 73. Sodium diatrizoate 
24. Hydrochloric acid 74. Sodium dichromate 
Hypaque® see Sodium diatrizoate 75. Sodium ferrocyanide 
25. Inulin 76. Sodium hydroxide 
26. Lactic acid 77. Sodium molybdate 
27. Lactose 78. Sodium nitrate 
28. Lanthanum nitrate 79. Sodium phosphate 
29. Lead nitrate 80. Sodium phosphate, dihydrogen 
Levulose see Fructose 81. Sodium phosphate, monohydrogen 
30. Lithium chloride 82. Sodium sulfate 
31. Magnesium chloride 83. Sodium tartrate 
32. Magnesium sulfate 84. Sodium thiocyanate 
33. Maltose 85. Sodium thiosulfate 
34. Manganous sulfate 86. Sodium tungstate 
35. D-Mannitol 87. Strontium chloride 
36. Methanol 88. Sucrose 
Methyl alcohol see Methanol 89. Sulfuric acid 
37. Nickel sulfate THAM® see Tris(hydroxymethyl)aminomethane 
38. Nitric acid 90.  Tartaric acid 
39. Oxalic acid 91.  Tetracaine hydrochloride 
40. Phosphoric acid 92.  Trichloroacetic acid 
Plasma see Serum or plasma 93.  Tris(hydroxymethyl)aminomethane 
41. Potassium bicarbonate 94. Urea 
42. Potassium biphthalate 95. Urine, cat 
43. Potassium bromide 96. Urine, guinea pig 
44. Potassium carbonate 97. Urine, human 
45. Potassium chloride 98. Urine, rabbit 
46. Potassium chromate 99. Zinc sulfate 
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1 ACETIC ACID, CH,;COOH 


MOLECULAR WEIGHT = 60.05 0.00 , by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.065 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A%G p Cc M ce (Cc, = C,)) 9 =n) A oO S nlp o y Ay 
by wt. D?° 138 g/l g-mol/I g/l g/l x 10* n °C Os/kg —_g-mol/I ning cS rhe mmho/cm — g-mol/I 
0.00 0.9982 1.0000 0.0 0.000 998.2 0.0 0 1.3330 0.000 0.000 0.000 1.000 1.004 99.80 0.0 0.000 
0.50 0.9989 1.0007 5.0 0.083 993.9 4.3 4 1.3334 0.159 0.086 0.045 1.010 1.013 98.81 0.3 0.003 
1.00 0.9996 1.0014 10.0 0.166 989.6 8.6 7 193370 0317) 0:170 0.091 1,020 1.022 97.84 0.6 0.006 
1.50 1.0003 1.0021 15.0 0.250 985.3 12.9 11 1.3341 0.474 0.255 0.137 1.030 1.032 96.90 0.7 0.007 
2.00 1.0011 1.0028 20.0 0.333 981.0 17.2 15 1.3345 0.630 0.339 0.183 1.040 1.041 95.96 0.8 0.008 
2.50 1.0018 1.0035 25.0 0.417 976.7 21.5 18 1.3348 0.786 0.423 0.229 1.050 1.051 95.02 0.9 0.009 
3.00 1.0025 1.0042 30.1 0.501 972.4 25.9 22 1.3352 0.942 0.507 0.275 1.061 1.060 94.07 1.0 0.010 
3.50 1.0031 1.0049 35.1 0.585 968.0 30.2 26 1.3355 1.099 0.591 0.321 1.072 1.070 93.14 ei 0.010 
4.00 1.0038 1.0056 40.2 0.669 963.7 34.5 29 1.3359 1.256 0.675 0.367 1,082 1.080 92.24 1.1 0.011 
4.50 1.0045 1.0063 AS 2a. O53 a0 9598 38.9 33 1.3363 1.415 0.761 0.414 1.092 1.090 91.36 1.2 0.011 
5.00 1.0052 1.0070 50.3 0.837 955.0 43.3 36 1.3366 1.576 0.847 0.461 1.103 1.099 90.50 1.2 0.012 
5.50 1.0059 1.0077 55.3 0.921 950.6 47.6 40 1.3370 1.737 0.934 0.508 1.113 1.109 89.66 13) 0.012 
6.00 1.0066 1.0084 60.4 1.006 946.2 52.0 44 1.3373 1.899 1.021 0.555 1.123 1.118 88.87 1.3 0.013 
6.50 1.0073 1.0091 65.5 1.090 941.8 56.4 47 1.3377 2.062 1.108 0.602 12132 1.126 88.14 1.4 0.013 
7.00 1.0080 1.0098 70.6 1.175 937.4 60.8 al 1.3381 2.225 1.196 0.650 1.141 1.134 87.46 1.4 0.013 
7.50 1.0087 1.0105 75.7 1.260 933.0 65.2 54 1.3384 2.390 1.285 0.697 1.150 1.142 86.78 1.4 0.014 
8.00 1.0093 1.0111 80.7 1.345 928.6 69.6 58 1.3388 2.555 1.374 0.745 1.160 1.152 86.03 1.4 0.014 
8.50 1.0100 1.0118 85.9 1.430 924.2 74.1 62 1.3391 2.722 1.463 0.792 Wet HA 1.162 85.20 15 0.014 
9.00 1.0107 1.0125 91.0 VSIS’” 91917 78.5 65 1.3395 2.889 1.553 0.840 -1.184 1.173 84.31 iW} 0.014 
9.50 1.0114 1.0132 96.1 1.600 915.3 82.9 69 1.3399 3.057 1.644 0.888 1.196 1.185 83.43 i) 0.015 
10.00 1.0121 1.0138 101.2 1.685 910.8 87.4 72 1.3402 3.226 1.734 0.935 1.208 1.196 82.62 1.5 0.015 
11.00 1.0134 1.0152 111.5 1.856 901.9 96.3 79 1.3409 3.567 1.918 1.031 1.229 21S 81319 1.6 0.015 
12.00 1.0147 1.0165 121.8 2.028 893.0 105.3 86 1.3416 3.911 2.103 16127 1.250 1.234 79.84 1.6 0.016 
13.00 1.0161 1.0178 132.1 2.200 884.0 114.3 93 1.3423 4.259 2.290 1.223 1.272 125515) 478.43 1.6 0.016 
14.00 1.0174 1.0192 142.4 2.372 874.9 123.3 100 1.3430 4.611 2.479 1.320 1.295 L275 LOT Lier 0.016 
15.00 1.0187 1.0205 152.8 2.545 865.9 132.4 107 1.3437 4.967 2.670 1.415 1.317 1.295 75.79 1.7 0.016 
16.00 1.0200 1.0218 163.2 2.718 856.8 141.5 114 1.3444 5.33 2.86 1.511 1.338 1.314 74.59 1.7 0.016 
17.00 1.0213 1.0231 173.6 2.891 847.6 150.6 121 1.3451 5.69 3.06 1.607 1357, 1.331 73.54 Be) 0.017 
18.00 1.0225 1.0243 184.1 3.065 838.5 159.8 128 1.3458 6.06 3.26 1.703 1.377 1.349 72.48 ei 0.017 
19.00 1.0238 1.0256 194.5 3.239 829.3 169.0 135 1.3465 6.43 3.46 1.798 1.402 1372)" 70.18 1.7 0.017 
20.00 1.0250 1.0269 205.0 3.414 820.0 178.2 142 1.3472 6.81 3.66 1.894 1.428 1.396 69.89 1.7 0.017 
22.00 1.0275 1.0293 226.1 3.764 801.5 196.8 155 1.3485 7.57 4.07 2.084 1.475 1.438 67.66 1.7 0.017 
24.00 1.0299 1.0318 247.2 4.116 782.8 2155 169 1.3498 8.36 4.49 2.273 1.522 1.481 65.57 tee 0.016 
26.00 1.0323 1.0341 268.4 4.470 763.9 234.3 182 1535129 7 9:17) 4:93 2.462 1.569 1.523 63.61 1.6 0.015 
28.00 1.0346 1.0365 289.7 4.824 744.9 253.3 195 1.3525 10.00 5.38 2.650 1.610 1.559 61.99 Ls 0.015 
30.00 1.0369 1.0388 311.1 S180 9725.8 272.4 207 1.3537 10.84 5.83 2.835 1.666 1.610 59.90 1.4 0.014 
32.00 1.0391 1.0410 332556 5:537— 70616 291.6 220 135508 9115708 6:29 3.017 1.712 1.651 58.29 1.4 0.013 
34.00 1.0413 1.0431 354.0 5.896 687.3 311.0 232 1335625 12:55) 6:75 3.192 1.758 1.692 56.77 1.3 0.012 
36.00 1.0434 1.0452 375.6 6.255 667.8 330.5 245 1.3574 13.38 7.20 3.359 1.808 1.736 55.20 1.2 0.011 
38.00 1.0454 1.0473 397.3 6615 648.2 350.1 257 1.3586 1.848 1.771 54.00 ile 0.011 
40.00 1.0474 1.0492 419.0 6.977 628.4 369.8 268 1.3598 1.908 US250 52)31 1.1 0.010 
42.00 1.0493 1.0511 440.7 7.339 608.6 389.7 280 1.3610 1.956 1.868 51.02 1.0 0.010 
44.00 1.0510 1.0529 462.5 7.701 588.6 409.7 291 1.3621 2.003 1.910 49.83 1.0 0.009 
46.00 1.0528 1.0547 484.3 8.065 568.5 429.7 302 1.3632 2.048 1.949 48.73 0.9 0.009 
48.00 1.0545 1.0564 506.2 8.429 548.4 449.9 312 1.3642 2.106 2.001 47.39 0.8 0.008 
50.00 1.0562 1.0581 528.1 8.794 528.1 470.1 323 1.3653 2.154 2.043 46.33 0.8 0.007 
52.00 1.0577 1.0596 550.0 9.159 507.7 490.5 333 1.3663 2.208 2.092 45.20 0.7 0.007 
54.00 1.0592 1.0611 SIZOF 9525.9 | 487.2 511.0 343 1.3673 2.260 2.138 44.16 0.7 0.006 
56.00 1.0605 1.0624 593.9 9.890 466.6 531.6 352 1.3682 2.303 2.176 43:33 0.5 0.005 
58.00 1.0618 1.0636 615.8 10.255 445.9 552.3 361 1.3691 2.355 2:222"5" 42.38 0.3 0.003 
60.00 1.0629 1.0648 637.7 10.620 425.2 573.1 370 1.3700 2.404 2.266 41.51 0.4 0.004 
62.00 1.0640 1.0659 659.7 10.985 404.3 593.9 378 1.3708 2.451 2.308 40.72 
64.00 1.0650 1.0668 681.6 11.350 383.4 614.8 386 1.3716 2.497 2.349 39.97 
66.00 1.0659 1.0678 703.5 11.715 362.4 635.8 394 1.3724 2.548 2.395 39.17 
68.00 1.0668 1.0687 725.4 12.080 341.4 656.9 402 1.3732 2.589" 2,432) 38.55 
70.00 1.0673 1.0692 747.1 12.441 320.2 678.0 409 1.3738 2.624 2.463 38.03 
72.00 1.0676 1.0695 768.7 12.800 298.9 699.3 415 1.3745 2651 2.4940 31.50 
74.00 1.0678 1.0697 790.2 13.158 277.6 720.6 421 1.3751 2.682 2.517 37.21 
76.00 1.0680 1.0699 811.7 13.516 256.3 741.9 427 | Wee h 2.709 2.542 36.84 
78.00 1.0681 1.0700 833.1 13.956 235.0 763.2 432 1.3762 2S 2.547 36.76 
80.00 1.0680 1.0699 854.4 14.227 213.6 784.6 437 1.3767 2.715 2.547 36.76 
82.00 1.0677 1.0696 875.5 14.579 192.2 806.0 441 1.3770 2.691 2.525 37.09 
84.00 1.0673 1.0692 896.5 14.928 170.8 827.4 443 1.3773 2:653 bawee.491 37.62 
86.00 1.0666 1.0685 917.3 15.275 149.3 848.9 444 1.3774 2.591 2.434 38.52 
88.00 1.0658 1.0677 937.9 15.618 127.9 870.3 444 1.3774 2.506 2.356 39.82 
90.00 1.0644 1.0663 958.0 15.953 106.4 891.8 441 1.3771 2.381 2.241 41.92 
92.00 1.0629 1.0648 977.9 16.284 85.0 913.2 436 1.3766 2.236 2.108 44.63 
94.00 1.0606 1.0625 997.0 16.602 63.6 934.6 429 1.3759 2.032 1.920 49.11 
96.00 1.0578 1.0597 1015.5 16.912 42.3 955.9 418 1.3748 1.809 1.714 55.17 
98.00 1.0538 1.0557 1032.7 17.196 21.1 977.1 404 1.3734 1.532 1.457 65.14 
100.00 1.0477 1.0496 1047.7 17.446 0.0 998.2 386 1.3716 1.221 1.168 81.73 
2 ACETONE, CH,;COCH, 
MOLECULAR WEIGHT = 58.05 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.349 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p (er M Ce (C, — C,) @ =n) A oO Ss n/p ¢ y Tr. 
by wt. D?? D3 g/l g-mol/I g/l g/l x 104 n °C Os/kg g-mol/I n/ No cS rhe mmho/cm __ g-mol/l 
0.50 0.9975 0.9993 5.0 0.086 992.5 Sy 4 1.3334 0.160 0.086 0.045 1.011 1.015 98.73 
1.00 0.9968 0.9985 10.0 0.172 986.8 11.4 7 1.3337 0.321 0.173 0.092 1.022 1.027 97.65 
1.50 0.9961 0.9978 14.9 0.257 981.1 17.1 11 1.3341 0.483 0.260 0.140 1.033 1.039 96.58 
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2 ACETONE, CH,COCH,—{Continued) 


ee SL CCS 
WA M (os Gr — G1 (n'— ni) A Oo s n/p g 7 1s 
ia 20 De oy g-mol/l g/l ; g/l ; xe10* n eC Os/kg _g-moll/| n/No cS rhe mmho/cm_ g-mol/l 
: 0.9954 0.9971 19.9 0.343 975.5 22.8 15 1.3344 0.645 0.347 0.187 1.045 1.052 95.50 
Si 0.9947 0.9964 24.9 0.428 969.8 28.4 18 1.3348 0.807 0.434 0.235 1.057 1.065 94.39 
3.00 0.9940 0.9957 29.8 0.514 964.1 34.1 22 13352550 0.970. 0.521 0.283 1.070 1.079 93.25 
3.50 0.9933 0.9950 34.8 0.599 958.5 39.7 25 1:3355:, 1.133 0.609 0.331 1.083 1.093 92.11 
4,00 0.9926 0.9943 39.7 0.684 952.9 45.4 29 1.3359 1.296 0.697 0.379 1.097 1.107 90.99 
4.50 0.9919 0.9937 44.6 0.769 947.3 51.0 33 1.3363 1.460 0.785 0.427 1.110 1.121 89.90 
5.00 0.9912 0.9930 49.6 0.854 941.7 56.6 36 1.3366 1.625 0.874 0.475 1.123 1.135 88.87 
5.50 0.9906 0.9923 54.5 0.939 936.1 62.1 40 1.3370 1.790 0.962 0.523 1.136 1.149 87.89 
6.00 0.9899 0.9917 59.4 1,023 930.5 67.7 44 1.3373 5 1955 1.051 0.571 1.148 1.162 86.94 
6.50 0.9893 0.9910 64.3 1.108 925.0 73.3 47 1.3377 2.120 1.140 0.619 1.160 1.175 86.03 
7.00 0.9886 0.9904 69,2 1.192 919.4 78.8 51 1.3381 2.286 1.229 0.667 1.172 1.188 85.14 
7.50 0.9880 0.9897 74.1 1,276 913.9 84.4 54 1.3384 2.452 1.318 0.715 1.184 1.201 84.28 
8.00 0.9874 0.9891 79.0 1.361 908.4 89.9 58 1.3388 2.619 1.408 0.763 1.196 1.214 83.44 
8.50 0.9867 0.9885 83.9 1.445 902.9 95.4 62 1.3392 2.785 1.498 0.811 1.208 1.226 82.64 
9.00 0.9861 0.9879 88.8 1.529 897.4 100.9 65 1.3395 2.952 1.587 0.858 1.219 1.239 81.85 
9.50 0.9855 0.9873 93.6 1,613 891.9 106.3 69 1.3399 3.119 1.677 0.905 1.231 1.251 81.09 
10.00 0.9849 0.9867 98.5 1.697 886.4 111.8 73 1.3402 3.287 1.767 0.953 1.242 1.264 80.35 


a 


3 AMMONIA, NH;, AND AMMONIUM HYDROXIDE, NH,OH 


MOLECULAR WEIGHT, NH; = 17.03 FORMULA WEIGHT, NH,OH = 35.05 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.582 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
NH, NH,OH cy 
x ¥ p (NH;) M Cc, (C,-C,) (n—n,) A Oo Ss nip y T 
by wt. by wt. pe D38 g/l g-mol/l g/l g/l x 10* n °C Os/kg g-mol/l n/n, cS the = mmho/cm_ g-mol/! 
0.50 1.03 0.9960 0.9978 5.0 0.292 991.0 az 2 1.3332 0.550 0.296 0.160 1.007 1.013 99.14 0.5 0.005 
1.00 2.06 0.9938 0.9956 9.9 0.584 983.9 14.3 5 1.3335 1.135 0.610 0.332 1.013 1.022 98.48 0.7 0.007 
1.50 3.09 0.9917 0.9934 14.9 0.873 976.8 21.5 7 1.3337 1.725 0.927 0.504 1.020 1.031 97.82 0.9 0.008 
2.00 4.12 0.9895 0.9913 19.8 1.162 969.7 28.5 9 153339" pra. 319 1.247 0.677 1.027 1.040 97.17 1.0 0.009 
2.50 5.15 0.9874 0.9891 24.7 1.449 962.7 35,5 12 173342) 92.921 1.570 0.849 1.034 1.049 96.52 1.0 0.010 
3.00 6.17 0.9853 0.9870 29.6 1.736 955.7 42.5 14 1.3344 3.531 1.898 1.021 1.041 1.059 95.88 Ll 0.011 
3.50 7.20 0.9832 0.9849 34.4 2.021 948.8 49.5 17 1.3347 4.150 2.231 1.193 1.048 1.068 95.24 1.1 0.011 
4.00 8.23 0.9811 0.9828 39.2 2.304 941.8 56.4 19 1.3349 4.781 2.570 1.365 1.055 1.077 94.60 1.1 0.011 
4.50 9.26 0.9790 0.9808 44.1 2.587 935.0 63.3 22 153352, 95.42 2.92 1.537 1.062 1.087 93.98 ll 0.011 
5.00 10.29 0.9770 0.9787 48.8 2.868 928.1 70.1 24 1.3354 6.08 3.27 1.708 1.069 1.096 93.36 Ll 0.011 
5.50 11.32 0.9750 0.9767 53.6 3.149 921.3 76.9 27 13357) 60.75 3.63 1.879 1.076 1.106 92.75 1.1 0.011 
6.00 12.35 0.9730 0.9747 58.4 3.428 914.6 83.6 30 1.3359 = 7.43 4.00 2.049 1.083 1.115 92.15 1.1 0.011 
6.50 13.38 0.9710 0.9727 63.1 3.706 907.9 90.4 32 1.3362 8.13 -4.37 2.219 1.090 1.125 91.55 14 0.011 
7.00 14.4] 0.9690 0.9707 67.8 3.983 901.2 97.1 35 1.3365 8.85 4.76 2.388 1.097 1.134 90.96 | 0.011 
7.50 15.44 0.9671 0.9688 72.5 4.259 894.5 103.7 38 1.3367 9.58 5.15 2.557 1.104 1.144 90.38 1 0.011 
8.00 16.47 0.9651 0.9668 77.2 4.534 887.9 110.3 40 1.3370 10.34 5.56 2.725 1.111 1.154 89.81 Ll 0.011 
8.50 17.49 0.9632 0.9649 81.9 4.807 881.3 116.9 43 1.3373 11.11 5.97 2.892 1.118 1.163 89.25 1.1 0.010 
9.00 18.52 0.9613 0.9630 86.5 5.080 874.8 123.5 46 1.3376 11.90 640 3.059 1.125 1.173 88.70 1. 0.010 
9.50 19.55 0.9594 0.9611 O1.15.5.352 868.3 130.0 48 13378 e271 6.84 3.225 1.132 1.182 88.16 1.0 0.010 
10.00 20.58 0.9575 0.9592 95.8 5.623 861.8 136.5 51 1.3381 13.55 %28 3,391, 1.139 » 1,192 .i87563 1.0 0.010 
11.00 22.64 0.9538 0.9555 104.9 6.161 848.9 149.3 57. 1.3387 15.29 8.22) 3.719) 1.153 » 1-2 0leeB6ion 1.0 0.009 
12.00 24.70 0.9502 0.9519 114.0 6.695 836.2 162.1 63 1.3393 17.13 9.21 4.044 1.167 1.230 85.53 0.9 0.009 
13.00 26.76 0.9466 0.9483 123.1 7.226 823.5 174.7 68 1.3398 19.07 10.25 4.365 1.180 1.250 84.55 0.8 0.008 
14.00 28.81 0.9431 0.9447 132.0 7.753 811.0 187.2 74 1.3404 21.13 11.36 1.193 1.268 83.64 0.8 0.007 
15.00 30.87 0.9396 0.9412 140.9 8.276 798.6 199.6 80 1.3410 23.32 12.54 1.205 1.285 82.84 0.7 0.007 
16.00 32.93 0.9361 0.9378 149.8 8.795 786.4 211.9 86 1.3416 25.63 13.78 1.216 1.301 82.10 0.7 0.006 
17.00 34.99 0.9327 0.9344 158.6 9.311 774.2 224.1 92 1.3422 28.09 15.10 1.226 1.317 81.43 0.6 0.006 
18.00 37.05 0.9294 0.9310 167.3 9.823 762.1 236.1 98 1.3428 30.70 16.51 1.235 1.331 80.82 0.6 0.005 
19.00 39.10 0.9261 0.9277 176.0 10.332 750.1 248.1 104 1.3434 33.47 18.00 1.243 1.345 80.26 0.5 0.005 
20.00 41.16 0.9228 0.9245 184.6 10.838 738.3 260.0 110 1.3440 36.42 19.58 1.251, . o1.3S9) 7975 0.5 0.005 
22.00 45.28 0.9164 0.9181 201.6 11.839 714.8 283.4 123 1.3453 43.36 23.31 1.265 1.383 78.88 0.4 0.004 
24.00 49.40 0.9102 0.9118 218.4 12.827 691.7 306.5 135 1.3465 51.38 27.62 1.277 1.405 78.18 0.4 0.004 
26.00 53.51 0.9040 0.9056 235.0 13.802 669.0 329.3 148 1.3477 60.77 32.67 1.285 1.425 77.64 0.4 0.004 
28.00 57.63 0.8980 0.8996 251.4 14.764 646.5 351.7 160 1.3490 71.66 38.53 
30.00 61.74 0.8920 0.8936 267.6 15.713 624.4 373.8 172 1.3502 84.06 45.19 


ne 


4 AMMONIUM CHLORIDE, NH,Cl 


MOLECULAR WEIGHT = 53.50 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.241 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p C: M €, (C,=C,) (n =n) A ro) s nip ¢ 7 iD 
by wt. D?2° Dee g/l g-mol/l g/l g/l x 10* n oC Os/kg —_ g-mol/I n/N. cS rhe mmho/cm_ g-mol/I 
0.50 0.9998 1.0016 5.0 0.093 994.8 3.4 10 1.3340 0.322 0.173 0.092 0.997 0.999 100.13 10.5 0.110 
1.00 1.0014 1.0032 10.0 0.187 991.4 6.9 19 1.3349 0.637 0.343 0.185 0.994 0.995 100.40 20.4 0.225 
1.50 1.0030 1.0047 15.0 0.281 987.9 10.3 29 1.3359 0.953 0.512 0.278 0.992 0.991 100.62 30.3 0.347 
2.00 1.0045 1.0063 20.1 0.376 984.4 13.8 39 1.3369 1.270 0.683 0.371 0.990 0.988 100.81 40.3 0.474 
2.50 1.0061 1 .0079 25.2 0.470 980.9 Pe} 48 1.3378 1.590 0.855 0.465 0.988 0.984 101.00 49.9 0.601 
3.00 1.0076 1.0094 30.2 0.565 977.4 20.8 58 1.3388 1.913 1.029 0.559 0.986 0.981 101.18 59.2 0.728 
3.50 1.0092 1.0110 35.3 0.660 973.8 24.4 68 1.3397 2.240 1.205 0.654 0.985 0.978 101.35 68.3 0.858 
4.00 1.0107 1.0125 5 40.4 0.756 970.3 28.0 77 1.3407 2.571. » 1.382 0.749 0.983 0.975 101.52 ihe) 0.992 
4.50 1.0122 1.0140 45.6 0.851 966.7 31.6 87 1.3417 2.907 1.563 0.845 0.982 0.972 101.68 86.3 {.13 
5.00 1.0138 1.0155 50.7 0.947 963.1 352 96 1.3426 3.246 1.745 0.941 0.980 0.969 101.84 95.3 M27, 
5.50 1.0153 1.0171 55.8 1.044 959.4 38.8 106 1.3436 3.591 1.931 1.038 0.979 0.966 101.99 104. 1.42 
6.00 1.0168 1.0186 61.0 1.140 955.8 42.5 115 1.3445 3.941 2.119 1.135 0.977 0.963 102.15 113. 1.58 
6.50 1.0183 1.0201 66.2 1.237 952.1 46.1 125 1.3455 | 4.296 2.310 1.233 0.976 0.960 102.30 122. 1.74 
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4 AMMONIUM CHLORIDE, NH,Cl—({Continued) 


A% Pp Cc, M ery Ke, Sea) aS) A Oo S n/p ¢ Y T 
by wt. HY lane g/l g-mol/l g/l g/l Oe n °C Os/kg g-mol/I n/no cS rhe mmho/cm — g-mol/I 
7.00 1.0198 1.0216 71.4 1.334 948.4 49.8 135 1.3464 4.657 2.504 1.332 0.974 0.957 102.44 ea 1.91 
7.50 1.0213 1.0231 76.6 1.432 944.7 53.6 144 1.3474 5.02 2.70 1.431 0.973 0.955 102.58 139. 2.09 
8.00 1.0227 1.0246 81.8 1.529 940.9 S753) 154 1.3483 5.40 2.90 1.530 0.972 0.952 102.71 147. PAS | 
8.50 1.0242 1.0260 87.1 1.627 937.2 61.1 163 1.3493 SELe 3.10 1.629 0.971 0.950 102.83 156. 2.46 
9.00 1.0257 1.0275 92.3 1.725 933.4 64.9 172 1.3502 6.16 3.31 1.728 0.970 0.947 102.93 164. 2.66 
9.50 1.0272 1.0290 97.6 1.824 929.6 68.7 182 1.3512 6.55 3.52 1.828 0.969 0.945 103.02 72: 2.86 
10.00 1.0286 1.0304 102.9 1.923 925.8 12:5 91 1.3521 6.95 3.73 1.928 0.968 0.943 103.10 180. 3.07 
11.00 1.0315 1.0333 113.5 2.121 918.1 80.2 210 1.3540 7.76 4.17 2.129 0.967 0.939 103.20 200. 3.71 
12.00 1.0344 1.0362 124.1 2.320 910.3 88.0 229 1.3559 8.60 4.62 2.330 0.967 0.936 103.23 220. 4.84 
13.00 1.0373 1.0391 134.8 2.520 902.4 95.8 248 1.3578 9.47 5.09 2.531 0.967 0.934 103.22 

14.00 1.0401 1.0419 145.6 2.722 894.5 103.8 267 1.3596 0.967 0.932 103.17 

15.00 1.0429 1.0447 156.4 2.924 886.5 111.8 285 1.3615 0.968 0.930 103.10 

16.00 1.0457 1.0475 167.3 3.127 878.4 119.8 304 1.3634 0.969 0.928 103.01 

17.00 1.0485 1.0503 178.2 sake 2 870.2 128.0 322 1.3652 0.970 0.927 102.90 

18.00 1.0512 1.0531 189.2 ee W/ 862.0 136.2 341 1.3671 0.971 0.926 102.75 

19.00 1.0540 1.0558 200.3 3.743 853.7 144.5 360 1.3689 0.973 0.925 102.54 
20.00 1.0567 1.0586 211.3 3.950 845.3 152.9 378 1.3708 0.976 0.925 102.25 
22.00 1.0621 1.0640 233.7 4.367 828.4 169.8 415 1.3745 » 0.984 0.928 101.46 
24.00 1.0674 1.0693 256.2 4.788 811.2 187.0 452 1.3782 0.994 0.933 100.40 


5 AMMONIUM SULFATE, (NH,),SO, 


MOLECULAR WEIGHT = 132.14 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.886 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p Cc, M Cy (C, —C,) (mn =—n,) A re) Ss nip o y at 
by wt. D?° DEP g/l g-mol/I g/l g/l x 10% n fe) Os/kg —_g-moll/I n/n, cS rhe mmho/cm_ g-mol/I 
0.50 1.0012 1.0030 5.0 0.038 996.2 Dal 8 1.3338 0.173 0.093 0.049 1.006 1.007 99.22 7.4 0.077 
1.00 1.0042 1.0059 10.0 0.076 994.1 4.1 16 1.3346 0.331 0.178 0.095 1.012 1.010 98.62 14.2 0.151 
2.00 1.0101 1.0119 20.2 0.153 989.9 8.3 33 1.3363 0.631 0.339 0.183 1.025 1.017 97.37 25 0.290 
3.00 1.0160 1.0178 30.5 0.231 985.6 1237, 49 1.3379 0.921 0.495 0.269 1.039 1.025 96.03 36.7 0.428 
4.00 1.0220 1.0238 40.9 0.309 981.1 17.1 65 1.3395 1.208 0.649 0.353 1.055 1.034 94.63 47.2 0.565 
5.00 1.0279 1.0297 51.4 0.389 976.5 21.7 82 1.3411 1.489 0.800 0.435 1.071 1.044 93.18 57.4 0.704 
6.00 1.0338 1.0356 62.0 0.469 971.8 26.5 98 1.3428 1.768 0.951 0.517 1.088 1.055 91.71 67.4 0.845 
7.00 1.0397 1.0416 72.8 0.551 966.9 S13) 114 1.3444 2.047 1.101 0.598 1.106 1.066 90.21 77.0 0.987 
8.00 1.0456 1.0475 83.6 0.633 962.0 36.3 130 1.3460 22) led) 0.679 1.125 1.079 88.67 86.3 1.13 
9.00 1.0515 1.0534 94.6 0.716 956.9 41.4 146 1.3476 2.608 1.402 0.760 1.145 1.091 87.13 95.5 1.28 
10.00 1.0574 1.0593 105.7 0.800 951.6 46.6 162 1.3492 2.892 1.555 0.841 1.166 1.105 85.59 105. 1.43 
12.00 1.0691 1.0710 128.3 0.971 940.8 57.4 193 1.3523 3.473 1.867 1.005 1.208 1.133 82.58 1225 1.75 
14.00 1.0808 1.0827 LSe3 1.145 929.5 68.8 225 1.3555 4.073 2.190 ileal 1.253 1.162 79.63 139. 2.09 
16.00 1.0924 1.0943 174.8 1.323 917.6 80.6 256 1.3586 4.689 2.521 1.341 1.302 1.194 76.66 156. 2.44 
18.00 1.1039 1.1059 198.7 1.504 905.2 93.0 287 1.3616 1.356 1.231 73.59 dike 2.82 
20.00 1.1154 1.1174 223.1 1.688 892.3 105.9 317 1.3647 1.418 1.274 70.38 185. LA 
22.00 1.1269 1.1289 247.9 1.876 879.0 119.3 347 1.3677 1.487 1.323 67.10 198. 3.67 
24.00 1.1383 1.1403 273.2 2.067 865.1 133.2 377 1.3707 1.563 1.376 63.84 210. 4.18 
26.00 1.1496 1.1516 298.9 2.262 850.7 147.5 407 1.3737 1.647 1.435 60.60 220. 4.84 
28.00 1.1609 1.1629 325.0 2.460 835.8 162.4 436 1.3766 1.740 1.502 57.37 
30.00 1.1721 1.1742 351.6 2.661 820.5 177.7 465 1.3795 1.843 1.576 54.15 
32.00 1.1833 1.1854 378.7 2.866 804.7 193.6 494 1.3824 1.957 1.657 50.99 
34.00 1.1945 1.1966 406.1 3.073 788.3 209.9 523 1.3853 2.082 1.747 47.93 
36.00 1.2056 1.2077 434.0 3.284 771.6 226.7 551 1.3881 2.218 1.844 44.99 
38.00 1.2166 1.2188 462.3 3.499 754.3 243.9 580 1.3909 2.366 1.948 42.19 
40.00 1.2277 1.2298 491.1 3.716 736.6 261.6 608 1.3938 2.525 2.061 39.52 
6 BARIUM CHLORIDE, BaCl, - 2H,O 
MOLECULAR WEIGHT = 208.27 FORMULA WEIGHT, HYDRATE = 244.31 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.552 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p oF M Cy. (Cc, —C,) @ =n A 0) S n/p o 7 4 
by wt. by wt. byt 28 g/l  g-mol/l_ g/l g/l x 10+ Dn Le Os/kg g-mol/l n/n, cS rhe mmho/cm_ g-mol/! 
0.50 0.59 1.0026 1.0044 5.0 0.024 997.6 0.6 7 1.3337 0.119 0.064 0.033 1.007 1.007 99.06 4.7 0.047 
1.00 i br 1.0070 1.0088 10.1 0.048 996.9 1.3 15 1.3345 0.233 0.125 0.066 1.014 1.009 98.42 | 0.094 
2.00 2.35 1.0159 1.0177 20.3 0.098 995.6 2.6 30 1.3360 0.461 0.248 0.133 1.024 1.010 97.46 17.4 0.189 
3.00 3.52 1.0249 1.0267 30.7 0.148 994.2 4.0 45 1.3375 0.691 0.372 0.201 1.035 1.012 96.41 25.2 0.284 
4.00 4.69 1.0341 1.0359 41.4 0.199 992.7 5) 61 1.3391 0.928 0.499 0.271 1.047 1.015 95.28 32.8 0.379 
5.00 5.87 1.0434 1.0452 $2.2 O.250: . 99152 7.0 76 1.3406 1.177 0.633 0.344 1.060 1.018 94.15 40.4 0.476 
6.00 7.04 1.0528 1.0547 63.2 0.303 989.6 8.6 92 1.3422 1.435 0.772 0.420 1.073 1.021 93.05 47.9 0.575 
7.00 8.21 1.0624 1.0643 74.4 0.357 988.0 10.2 108 1.3438 1.704 0.916 0.498 1.085 1.024 91.95 55.3 0.675 
8.00 9.38 1.0721 1.0740 85.8 0.412 986.3 11.9 124 1.3454 = 1.984 1.067 0.580 1.099 1.027 90.85 62.6 0.777 
9.00 10.56 1.0820 1.0839 97.4 0.468 984.6 13.6 140 1.3470 §=2.274 1.222 0.664 1.112 1.030 89.72 69.8 0.880 
10.00 EF.73 1.0921 1.0940 109.2 0.524 982.9 15.4 157 1.3487 = 2.575 1.385 0.751 1251275 91:034- 88.55 76.7 0.983 
12.00 14.08 1.1128 1.1148 133.5 0.641 979.3 19.0 191 1.3520 3.218 1.730 0.933 1.159 1.043 86.14 90.1 1.19 
14.00 16.42 1.1342 1.1362 158.8 0.762 975.4 22.8 225 1.3858), 3.92) 2.108 1.129 1.193 1.054 83.63 103.0 1.40 
16.00 18.77 1.1564 1.1584 185.0 0.888 971.4 26.9 261 1.3591 4.689 2.521 1.341 1.232 1.067 81.03 115.0 1.61 
18.00 2614 1.1793 1.1814 212.3 1.019 967.0 ais2 297 1.3627 1.274 1.083 78.32 126.0 1.82 
20.00 23.46 12031, 142052) .240.6 1.155 9625 35.8 334 1.3664 1.322 ey L101) 5-75.49 137.0 2.04 
22.00 25.81 1.2277. 1.2299 270.1 1.297 957.6 40.6 373 1.3703 L 37S met $220" 2.57) 147.0 2.26 
24.00 28.15 1.2531 1.2553 300.7 1.444 952.4 45.9 411 1.3741 1.434 1.147 69.57 157.0 2.48 
26.00 30.50 1.2793 1.2816 332.6 1.597 946.7 51.6 451 1.3781 1.500 1.175 66.53 166.0 2.70 
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7 CADMIUM CHLORIDE, CdCl, 


MOLECULAR WEIGHT = 183.32 


y : : a ee (n - ny) A O s n/p co) ¥ 7 
beth p?° 128 si ne oy 7 g/l ork 7 c Os/kg g-molfl Alo cS rhe = mmho/em —_ g-mol/l 
i ee eS ee ee EE ERE > 

1.00 1.0062 1.0080 10.1 0.055 996.1 2s 16 1.3346 0.186 0.100 0.053 1 One 1.008 98.60 pe pee 

2.00 1.0148 1.0166 20.3 O.111 994.5 ay! Side 1.3361 0.368 0.198 0.106 1.028 1.018 97.09 9.0 0.093 

3.00 1.0237 1.0255 30.7 0.168 993.0 Cie? 47 PAs ria 0.555 0.299 0.161 1.044 1.022 95.59 11.8 0.124 

4.00 1.0325 1.0344 41.3 0.225 991.2 7.0 2 1.3392 0.715 0.384 0.208 1.059 1.028 94.21 14.1 0.150 

5.00 1.0415 1.0434 §2.1 0.284 989.4 8.8 78. 1.3408 0.878 0.472 0.256 1.076 1.035 92.77 16.0 0.172 

6.00 1.0508 1.0527 63.0 0.344 987.8 10.4 o4 1.3424 1.035 0.557 0.302 1.092 1.041 91.42 178 0.190 

7.00 1.0600 1.0619 74.2 0.405 985.8 12.4 110 1.3440 1.191 0.640 0.348 1.109 1.048 90.02 18.9 0.207 

8.00 1.0692 1.09711 85.5 0.467 983.7 14.5 127 1.3457 1.351 0.726 0.395 1.125 1.054 88.74 20,2 0.222 

9.00 1.0794 1.0813 97.1 0.530 982.3 15.9 143. 1.3473 1.4991 0.802 0.436 1.146 1.064 87.08 21.2 0.235 

10,00 1.0897 1.0917 109.0 0.594 980.7 17.5 159 1.3489 1.634 0.878 0.478 1.166 1.072 85.60 225 0.246 
12.00 1.1103 1.1123 133.2 Oe 2 977.1 3 | 193 1.3523 1.936 1.041 0.566 1.208 1.090 82.63 2308 0.265 
14.00 1.1308 1.1328 158.3 0.864 972.5 BAHT 228. 1.3558 2.236 1.203 0.653 1.264 1.120 78.96 24.7 0.278 
16.00 1.1531 TahSo 184.5 1.006 968.6 29.6 264 1.3594 2.564 1.378 0.747 1.322 1.149 75.48 25.5 0.287 
18.00 1.1749 1.1770 2115 1.154 963.4 34.8 301 1.3631 2.889 1553 0.840 1.386 1.182 72.01 25.9 0.293 
20.00 1.1988 1.2010 239.8 1.308 959.0 39.2 338 1.3668 3.246 1.745 0.941 1.455 1.216 68.60 26.3 0.297 
24.00 1.2476 1.2498 299.4 1.633 948.2 50.0 420 1.3750 3.984 2.142 1.147 1.596 1.282 62.52 25.8 0.291 
28.00 1.3003 1.3026 364.1 1.986 936.2 62.0 $06. 1.3836 4.750 2.554 HEE his f 1.832 1.412 54.47 24.5 0.275 
32.00 1.3558 1.3582 433.8 2.367 922.0 76.2 597. 1.3927 7 NG Le 1.578 46.74 yy) 0.251 
36.00 1.4178 1.4204 §10.4 2.784 907.4 90.8 696 1.4026 2.556 1.806 39.05 20.2 0.222 
40.00 1.4843 1.4870 $93.7 3.239 890.6 107.6 803 1.4133 3.259 2.200 30.62 My ee: 0.187 
44.00 1.5563 1.5591 684.8 e735 871.5 126.7 918 1.4248 4.155 2.675 24.02 14.3 0.152 
48.00 1.6345 1.6374 784.5 4.280 850.0 148.2 1044 1.4374 5.740 3.519 17.39 Lis) 0.119 
§2.00 1.7206 LI2SF 894.7 4.881 825.9 172.3 1180, 1.4510 8.811 §.131 11.33 8.4 0.087 
56.00 1.8131 1.8164 1015.4 5.539 797.7 200.5 1326 1.4656 14.67 8.109 6.802 5.9 0.060 


8 CADMIUM SULFATE, CdSO, 


MOLECULAR WEIGHT = 208.46 


A%G 
by wt. 


1.00 
2.00 
3.00 
4.00 
5.00 
6.00 
7.00 
8.00 
9.00 

10.00 
12.00 
14.00 
16.00 
18.00 
20.00 
24.00 
28.00 
32.00 
36.00 
40.00 


p 
De 


-0078 
0175 
-0271 
.0375 
.0478 
.0579 
-0684 
0789 
-0894 
-1004 
-1233 
-1470 
oRTES 
1967 
2229 
.2784 
3385 
.3996 


cess 
g/l 


w 
i} 
now 


n 
nN 
vt 


oc 
x 
aAowmaanhkskanwoocwna 


fo 
2 
vw 


M 
g-mol/l 


0.048 
0.098 
0.148 
0.199 
0.251 
0.304 
0.359 
0414 
0.470 
0.528 
0.647 
0.770 
0.899 
1.033 
1.173 
1.472 
1.798 
2.148 
2.531 
2.966 
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997. 
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996. 
996. 
995. 
994. 
993. 
992. 
991 

990 

988. 
986. 
984. 
981. 
978. 
O71. 
963. 
Sait. 
937. 
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ah 


19. 


<3 
so 
ow 


Ss 
g-mol/I 


0.028 
0.055 
0.083 
0.110 
0.138 
0.165 
0,191 
0.216 
0.242 
0.272 
0.332 
0.396 
0.469 
0.542 
0.625 
0.833 
1.140 


n1/No 


Ds 
A 
ibe 
LR 
ibe 
Ls 
ly 
1 

te 
(te 
Us 
1. 
i 
i 
2 

2 

3 


aS 


Ts 


029 
059 
089 
125 
162 
197 
238 
280 
325 
375 
480 
603 
742 
909 


-O81 
-SIS 
.150 
.083 
.334 


381 


y 


mmho/em 


4.2 

74 
10.2 
12.6 
14.9 
17 
20.1 
252 
23.2 
25.1 
28.7 
32.0 
35.6 
37.5 
39.8 
43.2 
45.2 


T 
g-mol/l 


0.042 
0.075 
0.105 
0.133 
0.160 
0.186 
0.211 
0.235 
0.259 
0.282 
0.327 
0.369 
0.405 
0.439 
0.469 
0.513 
0.539 
0.542 
0.524 

0.475 


NLL TT 
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9 CALCIUM CHLORIDE, CaCl, - 2H,O 


MOLECULAR WEIGHT = 110.99 FORMULA WEIGHT, HYDRATE = 147.03 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.863 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
eee 
A% HY p G M Come (COCA) A fe) s nlp ¢ ) iD 
by wt. by wt. [By ioe g/l g-mol/I g/l g/l x 10* n °C Os/kg g-mol/l n/n, cS the mmho/cm g-mol/l 
0.50 0.66 1.0024 1.0041 5.0 0.045 997.3 0.9 12 1.3342 0.222 0.119 0.063 1.013 1.013 98.47 8.1 0.083 
1.00 1.32 1.0065 1.0083 10.1 0.091 996.4 1.8 24 1.3354 0.440 0.237 0.127 1.026 0240 997227) 15.7 0.169 
1.50 1.99 1.0106 1.0124 15.2 0.137 995.5 ei / 36 1.3366 0.661 0.355 0.192 1.037 1.028 96.24 22.7 0.254 
2.00 2.65 1.0148 1.0166 20.3 0.183 994.5 aha 48 1.3378 0.880 0.473 0.257 1.048 1.035 95.23 29.4 0.337 
2.50 3.31 1.0190 1.0208 25.5 0.230 993.5 4.7 60 1.3390 1.102 0.593 0.322 1.061 1.043 94.06 36.1 0.421 
3.00 3:97 1.0232 1.0250 30.7 0.277 992.5 5.8 de 1.3402 1.330 0.715 0.389 1.076 1.053 92.79 42.6 0.504 
3.50 4.64 1.0274 1.0292 36.0 0.324 991.4 6.8 84 1.3414 1.567 0.843 0.458 1.091 1.064 91.45 48.9 0.588 
4.00 5.30 1.0316 1.0334 41.3 0.372 990.3 7.9 96 1.3426 1.815 0.976 0.531 1.108 1.076 90.09 55.1 0.672 
4.50 5.96 1.0358 1.0377 46.6 0.420 989.2 9.0 109 1.3438 2.074 1.115 0.606 1.125 1.088 88.75 61.1 0.756 
5.00 6.62 1.0401 1.0419 52.0 0.469 988.1 10.2 121 1.3451 2.345 1.261 0.684 1.141 1.099 87.47 67.0 0.840 
5.50 7.29 1.0443 1.0462 57.4 0.518 986.9 11.3 133 1.3463 2.630 1.414 0.766 BUST. -VALOF 86,25 72.8 0.924 
6.00 7.95 1.0486 1.0505 62.9 0.567 985.7 12.5 145 1.3475 2.930 L575 0.852 V5h73) W120 85,07, 78.3 1.01 
6.50 8.61 1.0529 1.0548 68.4 0.617 984.5 13.8 158 1.3487 3.244 1.744 0.941 1189 F132. 83,91 83.6 1.09 
7.00 9.27 1.0572 1.0591 74.0 0.667 983.2 15.0 170 1.3500 3.573 1.921 1.033 1.206 1.143 82.77 88.7 1.17 
7.50 9.94 1.0615 1.0634 79.6 0.717 981.9 16.3 182 1.3512...3.917 2.106 1.128 1.222 1.154 81.64 93.6 1.25 
8.00 10.60 1.0659 1.0678 85.3 0.768 980.6 17.6 195 me 3525 094.275 2.299 1.227 1.240 1.165 80.51 98.4 1.33 
8.50 11.26 1.0703 1.0722 91.0 0.820 979.3 18.9 207 1.3537 4.649 2.499 1.330 ) Wie Bs Sy A Ue a Dd) 103. 1.41 
9.00 11.92 1.0747 1.0766 96.7 0.871 977.9 20.3 220 1.3549 5.04 Peg | 1.434 1.276 1.190 78.22 108. 1.49 
9.50 12.58 1.0791 1.0810 102.5 0.924 976.6 21.7 232 1.3562 5.44 2.92 1.541 1.295 1.203 77.04 112. 1.57 
10.00 13.25 1.0835 1.0854 108.3 0.976 975.1 23.1 245 1.3575 5.86 ye) 1.651 1.316 1.217 75.84 Wee 1.65 
11.00 14.57 1.0923 1.0943 120.2 1.083 972.2 26.1 270 1.3600 6.74 3.63 1.877 1.359 1.247 73.41 125, 1.81 
12.00 15.90 1.1014 1.1033 132.2 1.191 969.2 29.0 295 1.3625 7.70 4.14 2.113 1.405 1.278 71.03 133. 1.97 
13.00 17.22 1.1105 1.1125 144.4 1.301 966.2 32.1 321 1.3651 8.72 4.69 2.358 1.454 1.311 68.66 141. 2.13 
14.00 18.55 1.1198 1.1218 156.8 1.412 963.0 SoZ 347 1.3677 9.83 5.28 2.611 1.505 1.347 66.30 148. 2.28 
15.00 19.87 1.1292 1.1312 169.4 1.526 959.8 38.4 374 1.3704 11.01 5.92 2.872 1.561 1.385 63.93 154. 2.42 
16.00 21.20 1.1386 1.1407 182.2 1.641 956.5 41.8 400 1.3730 12.28 6.60 3.138 1.622 1.427 61.54 160. 2.55 
17.00 22.52 1.1482 1.1502 195.2 1.759 953.0 45.2 427 1.3757 13.65 7.34 3.410 1.688 1.473 59.14 165. 2.67 
18.00 23.84 1.1579 1.1599 208.4 1.878 949.5 48.8 454 1.3784 15.11 8.12 3.686 L760 © * 92523: $6.72 169. 2.78 
19.00 25.17 VIGTI— 11697 221-9 1.999 945.8 52.4 482 1.3812 16.7 8.98 3.97 1.839 1.578 54.27 172. 2.88 
20.00 26.49 Laz7TS: “VN796. 235.5 2.122 942.0 56.2 509 1.3839 18.3 9.84 4.24 1.926 1.639 51.82 7 2.97 
22.00 29.14 1.1976 1.1997 263.5 2.374 934.1 64.1 565 1.3895 21.7 11.67 2.123. 1.777 47.00 182. 3.11 
24.00 31.79 1.2180 1.2201 292.3 2.634 925.7 72.6 621 1.3951 25.3 13.60 2.351 1.934 42.45 183. 3.16 
26.00 34.44 1.2388 1.2410 322.1 2.902 916.7 81.5 678 1.4008 29.7 15.97 2.640 2.135 32.81 182. S212 
28.00 37.09 1.2600 1.2622 352.8 3.179 907.2 91.0 736 1.4066 34.7 18.66 2.994 2.381 33.33 179. 3.03 
30.00 39.74 1.2816 1.2838 384.5 3.464 897.1 101.1 794 1.4124 41.0 22.04 3.460 2.705 28.85 iT? 2.85 
32.00 42.39 1.3036 1.3059 417.1 3.758 886.4 111.8 853 1.4183 49.7 26.72 4.027 3.095 24.79 162. 2.61 
34.00 45.04 1.3260 1.3283 450.8 4.062 875.1 123.1 912 1.4242 4.810 3.635 20.75 150. 2.34 
36.00 47.69 1.3488 1.3512 485.6 4.375 863.2 135.0 971 1.4301 5.795 4.305 17.22 437. 2.05 
38.00 50.34 1.3720 1.3745 521.4 4.697 850.7 147.6 1031 1.4361 7.306 5.336 13.66 123. 1.76 
40.00 52.99 1.3957 1.3982 558.3 5.030 837.4 160.8 1090 1.4420 8.979 6.446 11.12 106. 1.45 


10 CESIUM CHLORIDE, CsCl 


MOLECULAR WEIGHT = 168.37 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.464 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
Aas p iC M Ce (C, —C,) (nm — n,) A oO S n/p o } it 
by wt. D?}? IDE g/l g-mol/l g/l g/l x 104 n °C —O Os/kg_~—sg-moll /I n/Ne cS rhe mmho/cm — g-mol/I 
0.50 1.0020 1.0038 5.0 0.030 997.0 1.2 4 1.3334 0.100 0.054 0.028 0.998 0.997 100.05 3.8 0.038 
1.00 1.0058 1.0076 10.1 0.060 995.8 PRS) 8 1.3337 0.201 0.108 0.057 0.995 0.991 100.30 7.4 0.075 
1.50 1.0097 1.0114 15.1 0.090 994.5 3.7 11 1.3341 0.302 0.162 0.087 0.992 0.985 100.56 10.6 0.111 
2.00 1.0135 1.0153 20:3 10/120" 799353 5.0 1's 1.3345 0.403 0.217 0.116 0.990 0.979 100.81 13.8 0.147 
2.50 1.0174 1.0192 25.4 0.151 992.0 6.2 19 1.3349 0.505 0.272 0.146 0.988 0.973 101.04 17.0 0.184 
3.00 1.0214 1.0232 30.6 0.182 990.7 Us) 23 1.3353 0.607 0.326 0.176 0.986 0.967 101.26 20.2 0.222 
3.50 1.0253 1.0271 35.9 0.213 989.4 8.8 27 1.3357 0.709 0.381 0.206 0.984 0.961 101.46 23.3 0.260 
4.00 1.0293 1.0311 41.2 0.245 988.2 10.1 31 1.3361 0.812 0.436 0.236 0.982 0.956 101.65 26.5 0.300 
4.50 1.0334 1.0352 46.5 0.276 986.9 11.4 sb) 1.3365 0.915 0.492 0.267 0.980 0.950 101.84 2957 0.340 
5.00 1.0374 1.0392 51.9 0.308 985.5 12.7 39 1.3369 1.018 0.547 0.297 0.978 0.945 102.02 32.9 0.380 
5.50 1.0415 1.0433 57.3. 0.340 984.2 14.0 43 1.3373 1.121 0.602 0.327 0.976 0.939 102.20 36.1 0.421 
6.00 1.0456 1.0475 62.7 0.373 982.9 15.3 47 1.3377 1.223 0.658 0.358 0.975 0.934 102.37 39.3 0.462 
6.50 1.0498 1.0516 68.2 0.405 981.6 16.7 52 1.3382 1.326 0.713 0.388 0.973 0.929 102.53 42.5 0.504 
7.00 1.0540 1.0558 73.8 0.438 980.2 18.0 56 1.3386 1.428 0.768 0.418 0.972 0.924 102.67 45.8 0.546 
7.50 1.0582 1.0601 79.4 0.471 978.8 19.4 60 1.3390 P53: 0:823 0.448 0.971 0.919 102.82 49.0 0.589 
8.00 1.0625 1.0643 85.0" § 0505: 97:75 20.8 64 1.3394 1.635 0.879 0.478 0.969 0.914 102.95 52.3 0.633 
8.50 1.0668 1.0686 9057 01539" 97621 22.2 69 1.3399 1°739 0.935 0.509 0.968 0.909 103.09 55.6 0.678 
9.00 1.0711 1.0730 96.4 0.573 974.7 23.5 73 1.3403 1.845 0.992 0.539 0.967 0.904 103.22 59.0 0.724 
9.50 1.0754 1.0773 102.2 0.607 973.3 25.0 17 1.3407 1.952 1.049 0.571 0.966 0.900 103.36 62.4 0.772 
10.00 1.0798 1.0818 108.0 0.641 971.9 26.4 82 1.3412 2.060 1.108 0.602 0.964 0.895 103.51 65.8 0.822 
11.00 1.0887 1.0907 19 Sy O-71) 969.0 29.3 91 1.3421 2.281 1.227 0.666 0.961 0.885 103.80 72.8 0.926 
12.00 1.0978 1.0997 131.7. 0.782 966.1 32.2 100 1.3430 2.507 1.348 0.731 0.959 0.875 104.09 80.0 1.03 
13.00 1.1070 1.1089 143.9 0.855 963.1 35.2 109 1.3439 92.737 —-1.472 0.797 0.956 0.865 104.38 87.3 1.15 
14.00 1.1163 1.1183 156.3 0.928 960.0 38.2 118 1.3448 2.972 1.598 0.864 0.953 0.856 104.67 94.8 2 
15.00 1.1258 1.1278 168.9 1.003 956.9 41.3 128 l3458) 9 3:2102) 15727 0.932 0.951 0.846 104.96 102. 1.40 
16.00 1.1355 1.1375 181.7 1.079 953.8 44.5 138 1.3468 3.457 1.859 1.000 0.948 0.837 105.27 110. 1.54 
17.00 1.1453 1.1473 194.7 1.156 950.6 47.7 147 1.3477 3.708 1.993 1.070 0.945 0.827 105.58 118. 1.68 
18.00 1.1552 1.1573 207.9 1.235 947.3 51.0 157 1.3487 3.963 2.131 1.141 0.943 0.817 105.89 126. 1.83 
19.00 1.1653 1.1674 221.4 1.315 943.9 54.3 167 1.3497 4.224 2.271 1.213 0.940 0.808 106.19 134. 1.99 
20.00 1.1756 1.1777 235.1 1.396 940.5 57.7 178 1.3507 4.491 2.415 1.287 0.937. 0.799 106.49 142. 2.17 
22.00 1.1967 1.1989 263.3 1.564 933.5 64.8 198 1.3528 0.932 0.781 107.05 159. 2.53 
24.00 1.2185 1.2207 292.4 15737 92621 7A 220 1.3550 0.928 0.763 107.56 176. 2.95 
26.00 1.2411 1.2433 322.7 1.916 918.4 79.8 242 1.3572 0.924 0.746 107.97 192. 3.48 


10 CESIUM CHLORIDE, CsCl—{Continued) 
a ——— 


oF CG M | wie (Cc, —C,) Mm —n,) A Oo S n/p 0) ? il 
eee 20 Dit g/l g-mol/I g/l g/l x 10* n °C Os/kg —_g-mol/I n/N cS rhe mmho/cm_— g-mol/! 
28.00 1.2644 1.2666 354.0 2.103 910.4 87.9 264 1.3594 0.922 0.730 108.27 207. 4.15 
30.00 1.2885 1.2908 386.6 2.296 902.0 96.3 288 1.3617 0.920 0.716 108.44 221. 4.95 
32.00 1.3135 1.3158 420.3 2.496 893.1 105.1 311 1.3641 0.920 0.702 108.43 
34.00 1.3393 1.3417 455.4 2.705 883.9 114.3 336 1.3666 0.922 0.690 108.25 
36.00 1.3661 1.3685 491.8 2.921 874.3 124.0 361 1.3691 0.924 0.678 107.97 
38.00 1.3938 1.3963 529.6 3.146 864.2 134.1 387 1.3717 0.928 0.667 107.56 
40.00 1.4226 1.4251 569.0 3.380 853.5 144.7 414 1.3744 0.932 0.657 107.02 
42.00 1.4525 1.4550 610.0 3.623 842.4 155.8 442 1.3771 0.938 0.647 106.40 
44.00 1.4835 1.4861 652.7 3.877 830.8 167.5 470 1.3800 0.945 0.638 105.63 
46.00 1.5158 1.5185 697.3 4.141 818.5 179.7 500 1.3829 0.954 0.630 104.64 
48.00 1.5495 1.5522 743.7 4.417 805.7 192.5 530 1.3860 0.965 0.624 103.45 
50.00 1.5846 1.5874 792.3 4.706 792.3 206.0 562 1.3892 0.979 0.619 101.94 
52.00 1.6212 1.6241 843.0 5.007 778.2 220.0 595 1.3925 0.998 0.617 100.02 
54.00 1.6596 1.6625 896.2 5.323 763.4 234.8 630 1.3960 1.021 0.616 97.76 
56.00 1.6999 1.7029 951.9 5.654 747.9 250.3 666 1.3996 1,048 0.618 95.25 
58.00 1.7422 1.7453 1010.5 6.001 731.7 266.5 705 1.4035 1.078 0.620 92.54 
60.00 1.7868 1.7900 1072.1 6.367 714.7 283.5 746 1.4076 1.118 0.627 89.27 
62.00 1.8340 1.8373 1137.1 6.754 696.9 301.3 790 1.4120 1.170 0.639 85.28 
64.00 1.8842 1.8875 1205.9 7.162 678.3 319.9 837 1.4167 1.236 0.657 80.74 


————————— 


11 CITRIC ACID, (COOH)CH,C(OH)(COOH)CH,COOH : 1H,O0 


MOLECULAR WEIGHT = 192.12 FORMULA WEIGHT, HYDRATE = 210.14 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.951 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p C, M Gie(Cs —C,) a@;—n,) A oO Ss n/p ¢ 7 T 
by wt. by wt. j 84) Dey g/l g-mol/l_ g/l g/l 0 n 2G Os/kg g-mol/l = n/n, cS rhe mmho/cm_ g-mol/l 
0.50 0.55 1.0002 1.0020 5.0 0.026 995.2 3.0 7 1.3336 0.052 0.028 0.014 1.011 1.013 98.74 1,2 0.012 
1.00 1.09 1.0022 1.0040 10.0 0.052 992.2 6.0 13 1.3343 0.105 0.056 0.029 1.022 1.022 97.65 P| 0.021 
2.00 2.19 1.0063 1.0081 20.1 0.105 986.2 12.0 26 1.3356 0.211 0.113 0.060 1.046 1.041 95.41 3.0 0.030 
3.00 3.28 1.0105 1.0123 30.3 0.158 980.2 18.1 38 1.3368 0.318 0.171 0.091 1.071 1.062 93:2; 37 0.037 
4.00 4.38 1.0147 1.0165 40.6 0.211 974.1 24.1 51 1.3381 0.428 0.230 0.123 1.096 1.082 91.05 4.2 0.042 
5.00 5.47 1.0189 1.0207 50.9 0.265 968.0 30.3 64 1.3394 0.539 0.290 0.156 1.123 1.104 88.87 4.7 0.047 
6.00 6.56 1.0232 1.0250 61.4 0.320 961.8 36.5 77 1.3407 0.651 0.350 0.189 1.151 1.128 86.68 Sul 0.051 
7.00 7.66 1.0274 1.0292 7:9) (0.374 955.5 42.8 90 1.3420 0.764 0.411 0.222 1.181 1.152 84.50 5.5 0.055 
8.00 8.75 1.0316 1.0335 82.5 0.430 949.1 49.1 103 1.3433 0.879 0.473 0.256 1.212. 1.177. 8222 5.7 0.058 
9.00 9.84 1.0359 1.0377 93.2 0.485 942.7 55.6 116 1.3446 0.997 0.536 0.291 1.245 1.204 80.15 6.0 0.060 
10.00 10.94 1.0402 1.0420 104.0 0.541 936.1 62.1 129 1.3459 1.120 0.602 0.327 1.280 1.233 eee 6.2 0.063 
12.00 13.13 1.0490 1.0509 125.9 0.655 923.2 75.1 156 1.3486 = 1.379 0.741 0.403 1.354. 1.293. dare 6.6 0.067 
14.00 15.31 1.0580 1.0599 148.1 0.771 909.9 88.3 184 1.3514 1.656 0.890 0.484 1.433 1.358 69.62 6.9 0.070 
16.00 17.50 1.0672 1.0690 170.7 0.889 896.4 101.8 211 1.3541 1.950 1.048 0.570 1.522 1.429 65.58 ‘tel 0.072 
18.00 19.69 1.0764 1.0783 193.8 1.009 882.7 115.6 239 1.3569 2.255 E23 0.658 1.622 1.510 61.53 7s 0.072 
20.00 21.88 1.0858 1.0877 217.2 1.130 868.6 129.6 268 1.3598 2.567 1.380 0.748 1.737 1.603 57.46 7.2 0.073 
22.00 24.06 1.0953 1.0972 241.0 1.254 854.3 143.9 296 1.3626 2.884 1.550 0.839 1.868 1.709 53.43 7.2 0.073 
24.00 26.25 1.1049 1.1069 265.2 1.380 839.8 158.5 325 13653. 3.210 1.726 0.931 2.013 1.826 49.57 7.2 0.073 
26.00 28.44 1.1147 1.1167 289.8 1.509 824.9 173.4 355 1.3684 3.547 1.907 1.025 2.174 1.954 45.91 TH 0.072 
28.00 30.63 1.1246 1.1266 314.9 1.639 809.7 188.5 384 1.3714 3.893 2.093 1.122 2.351 2.094 42.46 6.8 0.069 
30.00 32.81 1.1346 1.1366 340.4 1.772 794.2 204.0 414 1.3744 4.250 2.285 1.220 2.544 2.247 39.23 6.5 0.066 
12 COBALTOUS CHLORIDE, CoCl, - 6H,O 
MOLECULAR WEIGHT = 129.85 FORMULA WEIGHT, HYDRATE = 237.95 0.00 , by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.733 For Values of 0.00 wt. °/ solutions see Table 1, Acetic Acid. 
er ee ee 
A% H% p (e M Co (G.— Gy) n)) A fo) Ss nip ¢ y T 
by wt. by wt. Di? Dio g/l g-mol/l g/l g/l x 104 n °C ~—- Os/kg_ sg-mol/l_— n/n, ~—cS rhe mmho/cm_ g-mol/I 
ee 
0.50 0.92 1.0027 1.0045 5.0 0.039 997.7 0.5 11 1.3341 0.191 0.103 0.054 1.017 1.017 98.09 6.7 0.068 
1.00 1.83 1.0073 1.0090 10.1. 0.078 997.2 1.1 23 1.3352 0.380 0.204 0.110 1.034 1.029 96.52 12.7 0.134 
2.00 3.66 1.0164 1.0182 20.3 0.157 996.0 2.2 45 1.3375 ~20:771 0.415 0.224 1.064 1.049 93.80 23.4 0.262 
3.00 5.50 1.0256 1.0274 30.8 0.237 994.8 3.4 68 1.3398 1.187 0.638 0.347 1.096 1.071 91.05 33.6 0.389 
4.00 7.33 1.0349 1.0368 41.4 0.319 993.5 4.7 91 1.3421 1.627 0.875 0.476 1.130 1.094 88.30 43.3 0,514 
5.00 9.16 1.0444 1.0462 52.2 0.402 992.2 6.1 114 1.3444 2.099 1.128 0.613 1.166 1.119 85.59 3255 0.636 
6.00 10.99 1.0540 1.0559 63.2 0.487 990.8 7.5 137 1.3467 2.611 1.404 0.761 1.203. 1.143 82.97 61.0 0.754 
7.00 12.83 1.0637 1.0656 74.5 0.573 989.3 9.0 161 1.3491 3.164 1.701 0.918 1.241 1.169 80.43 69.0 0.868 
8.00 14.66 1.0736 1.0755 85.9 0.661 987.7 10.5 185 1.3515 3.761 2.022 1.085 128), 1.195, 77a 76.4 0.979 
9.00 16.49 1.0837 1.0856 97 Seg 0751 986.2 12.1 209 1.3539 1.324 1.224 75.40 83.4 1.08 
10.00 18.32 1.0939 1.0958 109.4 0.842 984.5 13.7 234 1.3563 1.370 1.255 72.85 89.9 1.18 
12.00 21.99 1.1148 - 1.1168 133.8 1.030 981.1 Ni 283 1.3613 1.474 1.324 67.73 102. 1.38 
14.00 25.65 1.1364 1.1384 159.1 1.225 977.3 20.9 334 1.3664 1.592 1.403 62.71 112. 1.55 
16.00 29.32 1.1587 1.1607 185.4 1,428 973.3 24.9 386 1.3716 1.725 1.492 57.85 120. 1,70 
18.00 32.98 1.1816 1.1836 212.7 1,638 968.9 29.4 439 1.3769 1,876, 1.591er S329 126. 1.82 
20.00 36.65 1.2050 1.2071 241.0 1.856 964.0 34.3 492 1.3822 2.046 1.701 48.78 130. 1.90 


2 EN SH22 eR 2 


13 CREATININE, CH,NC(:NH)NHCOCH, 
=a 


MOLECULAR WEIGHT = 113.12 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.301 For Values of 0.00 wt. °*/ solutions see Table 1, Acetic Acid. 
A% & M (em (C, — C,) (n —n,) A re) S n/p ) y T 
by wt. Dz ad g/l g-mol/I g/l g/l ~ 104 n °C Os/kg _g-mol/I n/N. cS rhe mmho/cm_— g-mol/I 
0.50 0.9995 1.0012 5.0 0.044 994.5 3.8 9 1.3339 0.080 0.043 0.022 1.009 1.011 98.95 
1.00 1.0007 1.0025 10.0 0.088 990.7 ae 19 1.3349 0.150 0.081 0.042 1.019 1.020 97.97 
1.50 1.0019 1.0037 15.0 0.133 986.9 ies] 28 1.3358 0.220 0.118 0.063 1.030 1,030 96.89 
2.00 1.0032 1.0050 20.1 0.177 983.1 EPS | 38 1.3368 0.300 0.161 0.086 1.043 1.041 95.73 
2.50 1.0045 1.0063 25.1 0.222 979.4 18.9 48 1.3378 0.380 0.204 0.110 1.056 1.053 94.52 
3.00 1.0058 1.0075 30.2 0.267 975.6 22.6 By 1.3387 0.460 0.247 0.133 1.070 1.066 93.29 
3.50 1.0071 1.0088 35.2 0.312 971.8 26.4 67 1.3397 1.084 1.079 92.05 
4.00 1.0084 1.0102 40.3 0.357 968.0 30.2 77 1.3407 1.099 1.092 90.83 
4.50 1.0097 1.0115 45.4 0.402 964.3 34.0 87 1.3417 1.113 1.105 89.65 
5.00 1.0110 1.0128 50.6 0.447 960.5 Wey | 97 1.3427 1.128 i li le 88.51 
5.50 1.0124 1.0142 55.7 0.492 956.7 41.5 107 1.3437 1.141 1.130 87.45 
6.00 1.0138 1.0156 60.8 0.538 952.9 45.3 117 1.3447 1.154 1.141 86.46 
6.50 1.0151 1.0169 66.0 0.583 949.2 49.1 127 1.3457 1.166 1.151 85.57 
7.00 1.0165 1.0183 a2 0.629 945.4 52.8 137 1.3467 1.177 1.160 84.78 
7.50 1.0180 1.0198 76.3 0.675 941.6 56.6 148 1.3478» 1.186 1.168 84.11 
8.00 1.0194 1.0212 81.6 0.721 937.8 60.4 158 1.3488 1.194 1.174 83.58 
14 CUPRIC SULFATE, CuSO, - 5H,O 
MOLECULAR WEIGHT = 159.61 FORMULA WEIGHT, HYDRATE = 249.69 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.517 For Values of 0.00 wt. *% solutions see Table 1, Acetic Acid. 
A% H% p G M GC) A(GesG aan — ns) A fo) Ss nlp ¢ y li 
by wt. by wt. Dg D3 g/l g-mol/l g/l g/l x 104 n °¢ Os/kg g-mol/l_— n/n, cS the mmho/cm_g-mol/l 
0.50 0.78 1.0033 1.0051 5.0 0.031 998.3 —0.1 9 1.3339 0.075 0.040 0.021 1.015 1.014 98.30 2.9 0.028 
1.00 1.56 1.0085 1.0103 10.1 0.063 998.4 —0.2 18 1.3348 0.140 0.075 0.039 1.034 1.027 96.52 5.4 0.054 
1.50 2.35 POST? O1.015501.15.2 0.095 998.5 —0.3 28 1.3358 0.200 0.108 0.057 1.057 1.045 94.40 7.4 0.076 
2.00 3.13 1.0190 1.0208 20.4 0.128 998.6 —0.4 37 1.3367 0.259 0.139 0.074 1.082 1.064 92.24 9:3 0.096 
2.50 3.91 1.0243 1.0261 25.6 0.160 998.7 -0.4 47 1.3377 0.316 0.170 0.091 1.105 1.081 90.31 11.1 0.116 
3.00 4.69 1.0296 1.0314 30.9 0.194 998.7 —0.5 56 1.3386 0.372 0.200 0.107 1.127 1.097 88.54 12.8 0.135 
3.50 5.48 1.0349 10368 36.2 0.227 998.7 —0.5 66 1.3396 0.428 0.230 0.124 1.149 1.112 86.86 14.4 0.154 
4.00 6.26 1.0403 1.0421 41.6 0.261 998.7 —0.5 75 1.3405 0.484 0.260 0.140 DAF R28)? 88:23 16.0 0.172 
4.50 7.04 1.0457 1.0475 47.1 0.295 998.6 —0.4 85 1.3414 0.539 0.290 0.156 1.194 1.144 83.58 17.5 0.190 
5.00 7.82 1.0511 1.0530 52.6 0.329 998.6 —0.3 94 1.3424 0.594 0.319 0.172 1.219 1.162 81.87 19.0 0.208 
5.50 8.60 1.0565 1.0584 58.1 0.364 998.4 —0.2 104 1.3433 0.648 0.349 0.188 1.246 1.181 80.12 20.5 0.226 
6.00 9.39 1.0620 1.0639 63.7 0.399 998.3 0.0 113 1.3443 0.703 0.378 0.205 1:273: - 1.201. 78.37. 21.9 0.243 
6.50 10.17 1.0675 1.0694 69.4 0.435 998.1 0.1 123 1.3452 0.759 0.408 0.221 1302 9 1222) 76:63 23.3 0.260 
7.00 10.95 1.0730 1.0749 75.1 0.471 997.9 0.3 132 1.3462 0.816 0.439 0.238 1.333 1.244 74.90 24.6 0.277 
7.50 Nises 1.0786 1.0805 80.9 0.507 997.7 0.5 142 1.3472 0.874 0.470 0.255 1.364 1.267 73.17 26.0 0.293 
8.00 12.52 1.0842 1.0861 86.7 0.543 997.5 0.8 151 1.3481 0.933 0.501 0.272 1.397 1.291 71.46 2.2 0.309 
8.50 13.30 1.0898 1.0918 92.6 0.580 997.2 1.0 161 1.3491 0.992 0.533 0.289 1.431. 1305." 69.77 28.5 0.325 
9.00 14.08 1.0955 1.0975 98.6 0.618 996.9 3 171 1.3501 1.052 0.566 0.307 1.466 1.341 68.09 29.7 0.341 
9.50 14.86 1.1012 1.1032 104.6 0.655 996.6 1.6 181 1.3511 1.113 0.599 0.325 1.502 1.367 66.44 31.0 0.356 
10.00 15.64 1.1070 1.1090 110.7 0.694 996.3 1.9 191 1.3520 1.177 0.633 0.344 1.540 1.394 64.81 <yayd 0.371 
11.00 17.21 1.1186 1.1206 123.0 0.771 995.6 2s 210 1.3540 1.308 0.703 0.382 1.617 1.449 61.70 34.4 0.400 
12.00 18.77 1.1304 1.1324 135.6 0.850 994.7 3.5 230 1.3560 1.447 0.778 0.423 1.698 1.505 58.77 36.6 0.427 
13.00 20.34 1.1424 1.1444 148.5 0.930 993.8 4.4 251 1.3581 1.596 0.858 0.467 1.786 1.566 55.88 38.6 0.453 
14.00 21.90 1.1545 1.1566 161.6 1.013 992.9 ate! 271 1.3601 = 1.753 0.942 0.513 1.885 1.636 52.95 40.5 0.478 
15.00 23.47 1.1669 1.1690 175.0 1.097 991.9 6.4 292 1.3622 2.000 1.717 49.90 42.3 0.501 
16.00 25.03 1.1796 1.1817 188.7 1.182 990.9 7.4 314 1.3644 2.132 1.811 46.81 44.0 0.523 
17.00 26.59 1.1926 1.1947 202.7 1.270 989.8 8.4 336 1.3666 2.280 1.916 43.77 45.6 0.543 
18.00 28.16 1.2059 1.2080 217.1 1.360 988.8 9.4 359 1.3689 2.444 2.031 40.83 47.0 0.562 
15 DEXTRAN, (C,H,,03), 
MOLECULAR WEIGHT, AVERAGE = 72,000 0.00 °% by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.045 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p d ae M G, (C, —C,) (n —n,) A Oo Ss n/p ¢ y a & 
by wt. ee te g/l g-mol/l g/l g/l x 10¢ n °G Os/kg _g-mol/I n/No cS rhe mmho/cm_ g-mol/I 
0.50 1.0001 1.0019 5.0 995.1 al 7 13337 1.129 1.131 88.38 
1,00 1.0020 1.0037 10.0 992.0 6.3 15 1.3345 1.280 1.280 77.97 
1.50 1.0039 1.0056 15.1 988.8 9.4 22 1.3352 1.453 1.450 68.69 
2.00 1.0057 1.0075 20.1 985.6 12.6 29 1.3359 1.647 1.641 60.60 
2.50 1.0076 1.0094 Pp We 982.5 15.8 37 1.3367 1.858 1.848 S37) 
3.00 1.0096 1.0113 30.3 979.3 19.0 44 1.3374 2.086 2.071 47.83 
3.50 1.0115 1.0133 35.4 976.1 pap: 52 1.3382 2.336 2.314 42.73 
4.00 1.0134 1.0152 40.5 972.9 25.4 59 1.3389 2.611 2.581 38.23 
4.50 1.0153 1.0171 45.7 969.6 28.6 67 1.3397 2.915 2.877 34.24 
5.00 1.0173 1.0191 50.9 966.4 31.8 74 1.3404 3.254 3.205 30.67 
5.50 1.0192 1.0210 56.1 963.2 35.1 82 1.3412 3.627 3.566 2732 
6.00 1.0212 1.0230 61.3 959.9 38.3 89 1.3419 4.031 3.955 24.76 
6.50 1.0232 1.0250 66.5 956.7 41.6 97 1.3427 4.466 4.373 22.35 
7.00 1.0251 1.0270 71.8 953.4 44.8 105 1.3435 4.933 4.821 20.23 
7.50 1.0271 1.0290 77.0 950.1 48.1 112 1.3442 5.431 5.299 18.37 
8.00 1.0291 1.0310 82.3 946.8 51.4 120 1.3450 5.963 5.805 16.74 
8.50 1.0312 1.0330 87.6 943.5 54.7 128 1.3458 6.527 6.342 15.29 
9.00 1.0332 1.0350 93.0 940.2 58.0 135 1.3465 7.124 6.909 14.01 
9.50 1.0352 1.0371 98.3 936.9 61.4 143 1.3473 7.754 7.506 12.87 
10.00 1.0373 1.0391 103.7 933.5 64.7 151 1.3481 8.419 8.133 11.85 


16 ETHANOL, CH,CH,OH 


= 0.00 ', by wt. data are the same for all compounds. 
So COW RTSEEOIEIG REERACTIVICE = 1.363 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
sn nn nn ede yt ttt EISnnnE S SnEnInS Ennead 
A% p (. M Goe(Cxe Cs) (ny —n,) A fo) Ss n/p ¢ ? T 
by wt. Dz? D278 g/l g-mol/l g/l g/l x 10¢ n °C Os/kg g-mol/I n/No cS rhe mmho/cm_— g-mol/I 
St cn 
0.50 0.9973 0.9991 5:0" '0:108' 5 992.3 5.9 3 149983 0:20 90:11 0.057 1.021 1.026 97.71 
1.00 0.9963 0.9981 10.0 0.216 986.4 11.8 6 1.3336 0.40 0.22 0.116 1.044 1.050 95.59 
1.50 0.9954 0.9972 14.9 0,324 980.5 17.8 9 1.3339 0.60 0.32 0.175 1.068 1.075 93.42 
2.00 0.9945 0.9962 19.9 0.432 974.6 23.6 12 1.3342 0.81 0.44 0.236 1.093 1.101 91.34 
2.50 0.9936 0.9953 24.8 0.539 968.7 29.5 15 1.3345 1.02 0.55 0.297 VIG 1.126 * "89.42 
3.00 0.9927 0.9945 29.8 0.646 962.9 35.3 18 1.3348 1.23 0.66 0.359 1,138 1.149 9 8770 
3.50 0.9918 0.9936 34.7. 0.754 957.1 41.1 2) 1.3351 1.44 0.77 0.421 1.159) 6 4h.171 95 86:08 
4.00 0.9910 0.9927 39.6 0.860 951.4 46.9 24 1.3354 1.65 0.89 0.484 1.181 1.194 84.52 
4.50 0.9902 0.9919 44.6 0.967 945.6 52.6 27 1.3357 1.87 1.01 0.547 1.203 1.217 82.98 
5.00 0.9893 0.9911 49.5 1.074 939.9 58.4 31 1.3360 2.09 1.12 0.611 1.226 1.242 81.40 
5.50 0.9885 0.9903 54.4 1.180 934.2 64.1 34 1.3364 =2.31 1.24 0.675 12505 FP 41;267' > S798 
6.00 0.9878 0.9895 59.3. 1.286 928.5 69.7 37 E3367) 2/5471 1.36 0.739 1.276 1.294 78.24 
6.50 0.9870 0.9887 64.25) 1.3939 22;8 75.4 41 1.3370 2.76 1.49 0.804 1.301 1.321 76.69 
7.00 0.9862 0.9880 69.0 1.498 917.2 81.0 44 1°3874.7 2.994) 1.61 0.870 1.328 1.349 75.16 
7.50 0.9855 0.9872 73.9 1.604 911.6 86.7 48 L3SF2.7 (3:23 1.74 0.936 1.355 1.378 73.66 
8.00 0.9847 0.9865 78.8 1.710 906.0 92.3 51 1.3381 3.47 1.86 1.003 1382) > -1.407, 6492.19 
8.50 0.9840 0.9857 83.6 1.816 900.4 97.9 55 1.3384 93.71 2.00 1.071 1.411 1.436 = 70.75 
9.00 0.9833 0.9850 88.5 1.921 894.8 103.4 58 1.3388 3.96 2.13 1.140 1.439 1.467 69.34 
9.50 0.9826 0.9843 93.3 2.026 889.2 109.0 62 1.3392 4.21 227 1.210 1.468 1.497 67.97 
10.00 0.9819 0.9836 98.2 2.131 883.7 114.5 65 1.3395 4.47 2.40 1.282 1.498 1.529 66.62 
11.00 0.9805 0.9822 107.9 2.341 872.6 125.6 73 1.3403 5.00 2.69 1.426 1.560 1.594 63.99 
12.00 0.9792 0.9809 117.5 2.550 861.7 136.6 80 1.3410 5.56 2.99 1.572 1.624 1.662 61.44 
13.00 0.9778 0.9796 127.1 2.759 850.7 147.5 87 1-341 7 ="6:13:5 3.30: 1.722 1.691 1732 59:03 
14.00 0.9765 0.9782 136.7 2.967 839.8 158.4 95 1.3425 6.73 3.62 1.874 1.757 1.803 56.80 
15.00 0.9752 0.9769 146.3 3.175 828.9 169.3 102 134329) 7.36 3.96 2.030 1.822 1.872 54.78 
16.00 0.9739 0.9756 155.8 3.382 818.1 180.2 110 1.3440 801 4.31 2.189 1.886 1.941 52.91 
17.00 0.9726 0.9743 165.3 3.589 807.3 191.0 117 1.3447 869 4.67 2.351 1.951 2.010 51.16 
18.00 0.9713 0.9730 174.8 3.795 796.5 201.8 125 1.3455 9.40 5.05 2.516 2.015 2.078 49.54 
19.00 0.9700 0.9717 184.3 4.000 785.7 212.5 132 1.3462 10.14 5.45 2.683 2.077 2.146 48.04 
20.00 0.9687 0.9704 193.7 4.205 774.9 223.3 140 1.3469 10.92 5.87 2.853 2.138 2.212 46.68 
22.00 0.9660 0.9677 212.5 4.613 753.5 244.8 154 1.3484 12.60 6.78 3.203 2.254 2.338 44.27 
24.00 0.9632 0.9649 231.2 5.018 732.0 266.2 168 1.3498 14.47 7.78 3.568 2.365 2.460 42.20 
26.00 0.9602 0.9619 249.7 5.419 710.6 287.7 181 1.3511 16.41 8.82 3.920 2.471 2.579: 40.39 
28.00 0.9571 0.9588 268.0 5.817 689.1 309.1 194 1.3524 18.43 9.91 4.262 2.576 2.696 38.75 
30.00 0.9539 0.9556 286.2 6.211 667.7 330.5 205 1.3535 20.47 11.01 4.583 2.662 2.796 37.49 
32.00 0.9504 0.9521 304.1 6.601 646.3 352.0 216 1.3546 22.44 12.07 2.721 2.869 36.68 
34.00 0.9468 0.9485 321.9 6.988 624.9 373.3 227 1.3557 24.27 13.05 2762 62.923; 36:10 
36.00 0.9431 0.9447 339.5 7.369 603.6 394.7 236 1.3566 25.98 13.97 2:797 2.97189 35:69 
38.00 0.9392 0.9408 356.9 7.747 582.3 415.9 245 1.3575 27.62 14.85 2.823. + 13.01299 35.35 
40.00 0.9352 0.9369 374.1 8.120 561.1 437.1 253 135839). 29°26 9 95:73 2.840 3.043 35.14 
42.00 0.9311 0.9328 391.1 8.488 540.0 458.2 260 1.3590 30.98 16.66 2.846 3.063 35.06 
44.00 0.9269 0.9286 407.8 8.853 519.1 479.2 268 1.3598 32.68 17.57 2.844 3.074 35.09 
46.00 0.9227 0.9243 424.4 9.213 498.2 500.0 274 1.3604 34.36 18.47 2.837 3.081 35.18 
48.00 0.9183 0.9199 440.8 9.568 477.5 520.7 280 1.3610 36.04 19.38 2:826  3.083' 35.32 
50.00 0.9139 0.9155 457.0 9.919 457.0 541.3 286 1.3616 37.67 20.25 2.807 93.078) 35.55 
52.00 0.9095 0.9111 472.9 10.265 436.5 561.7 291 1.3621 39.20 21.08 2.783 3.066 35.87 
54.00 0.9049 0.9065 488.7 10.607 416.3 582.0 296 1.3626 40.65 21.85 2.749 3.044 36.31 
56.00 0.9004 0.9020 504.2 10.944 396.2 602.1 300 1.3630 42.06 22.61 2.696 3.000 37.02 
58.00 0.8958 0.8974 519.5 11.277 376.2 622.0 304 1.3634 43.49 23,38 2.627 2.938 38.00 
60.00 0.8911 0.8927 534.7 11.606 356.5 641.8 308 1.3638 44.93 24.15 2.542 2.858 39.26 
62.00 0.8865 0.8880 549.6 11.930 336.9 661.4 311 1.3641 46.28 24.88 2.474 2.796 40.34 
64.00 0.8818 0.8833 564.3 12.250 317.4 680.8 315 1.3644 47.52 25.55 2.410 2.739 41.41 
66.00 0.8771 0.8786 578.9 12.565 298.2 700.0 317 1.3647 48.64 26.15 2.342 2.676 42.61 
68.00 0.8724 0.8739 593.2 12.876 279.2 719.1 320 1.3650 49.52 26.62 2.276 2.614 43.85 
70.00 0.8676 0.8692 607.3 13.183 260.3 737.9 322 1.3652 2.210: 25520-4547 
72.00 0.8629 0.8644 621.3 (13.486 241.6 756.6 324 1.3654 2.144 2.490 46.55 
74.00 0.8581 0.8596 635.0 13.784 223.1 775.1 325 1.3655 2.078 2.426 48.03 
76.00 0.8533 0.8549 648.5 14.077 204.8 793.4 327 1.3657 2.011 2.361 49.63 
78.00 0.8485 0.8500 661.8 14.366 186.7 811.6 327 1.3657 1.944 2.296 51.33 
80.00 0.8436 0.8451 674.9 14.650 168.7 829.5 328 1.3658 1.877 92.229; s53ai5 
82.00 0.8387 0.8401 687.7 14.927 151.0 847.3 328 1.3657 1.804, __.2.155_. 55.30 
84.00 0.8335 0.8350 700.2 15.198 133.4 864.9 326 1.3656 1.738 2.089 57.42 
86.00 0.8284 0.8299 712.4 15.464 116.0 882.3 325 1.3655 1.671 2.021 59.74 
88.00 0.8232 0.8247 724.4 15.725 98.8 899.4 323 1.3653 1.603 1.951 62.26 
90.00 0.8180 0.8194 736.2 15.979 81.8 916.4 320 1.3650 1.539 1.885 64.85 
92.00 0.8125 0.8140 747.5 16.226 65.0 933.2 316 1.3646 1.472 1.815 67.80 
94.00 0.8070 0.8084 758.6 16.466 48.4 949.8 312 1.3642 1.404 1.743. 71.07 
96.00 0.8013 0.8027 769.2 16.697 a0 966.2 306 1.3636 1.339 1.674 74.53 
98.00 0.7954 0.7968 779.5 16.920 15.9 982.3 300 1.3630 1.270 1.600 78.59 
100.00 0.7893 0.7907 789.3 17.133 0.0 998.2 284 1.3614 1.201 1.525 83.10 


OO 


D-236 


17 (ETHYLENEDINITRILO)TETRAACETIC ACID DISODIUM SALT, EDTA DISODIUM*, Na,C,,H,,0,N, - 2H,O 


MOLECULAR WEIGHT = 336.21 FORMULA WEIGHT, HYDRATE = 372.24 0.00 ,, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.977 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p (oF M (Coe (Cee) (hoa) A oO Ss nlp ¢ iy Aj 
by wt. by wt. D?° ae g/l g-mol/I g/l g/l x 10* n 2C Os/kg  g-mol/l_— n/n, cS rhe mmho/cm g-mol/l 
0.50 0.55 1.0009 1.0027 5.0 0.015 995.9 28 9 1.3339 0.07 0.04 0.020 1.015 1.016 98.35 9 0.018 
1.00 1.11 1.0036 1.0053 10.0 0.030 993.5 4.7 18 1.3348 0.14 0.07 0.039 1.030 1.028 96.94 cy) 0.034 
1.50 1.66 1.0062 1.0080 15.1 0.045 991.1 7.1 26 1.3356 0.21 0.11 0.059 1.044 1.040 95.55 5.0 0.049 
2.00 2.21 1.0089 1.0107 20.2 0.060 988.7 9.5 35 1.3365 0.27 0.15 0.078 1.060 1.052 94.19 6.3 0.064 
2.50 2.77 LOVES BeO13s3e 425:3 0.075 986.2 12.0 44 1.3374 0.33 0.18 0.096 1.075 1.065 92.84 7.6 0.077 
3.00 3.32 1.0142 1.0160 30.4 0.090 983.8 14.5 53 1.3383 0.40 0.21 0.115 1.091 1.078 91.51 8.8 0.091 
3.50 3.88 1.0169 1.0187 35.6 0.106 981.3 16.9 62 1.3392 0.46 0.25 0.133 1.107 1.091 90.18 10.1 0.105 
4.00 4.43 1.0196 1.0214 40.8 0.121 978.8 19.5 70 1.3400 0.52 0.28 0.151 1.123 1.104 88.85 11.3 0.119 
4.50 4.98 1.0223 1.0241 46.0 0.137 976.3 22.0 79 1.3409 0.58 0.31 0.169 1.140 1.118 87.53 125 0.133 
5.00 5.54 1.0250 1.0268 51.2 0.152 973.7 24.5 88 1.3418 0.65 0.35 0.187 1.158 1.132 86.20 13.7 0.145 
5.50 6.09 1.0277 1.0295 . 56.5 0.168 971.2 27.0 97 1.3427 0.71 0.38 0.206 1.176 1.147 84.86 14.6 0.156 
6.00 6.64 1.0305 1.0323 61.8 0.184 968.6 29.6 106 1.3436 0.77 0.42 0.225 1.195 1.162 83.51 15.3 0.164 


* Sodium(Di)Ethylenediamine Tetraacetate. 


18 ETHYLENE GLYCOL, CH,OHCH,OH 


MOLECULAR WEIGHT = 62.07 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.147 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p iC M Cs (C, — C,) (n —n,) A oO Ss n/p > yY ili 
by wt. Di D33 g/l g-mol/I g/l g/l x 10* n °C Os/kg _g-mol/I n/n. cS rhe mmho/cm __ g-mol/I 
0.50 0.9988 1.0006 5:0 0.080 993.8 4.4 5 1.3335 0.15 0.08 0.042 1.008 1.011 99.03 
1.00 0.9995 1.0012 10.0 0.161 989.5 8.8 9 1.3339 0.30 0.16 0.086 1.018 1.021 98.04 
2.00 1.0007 1.0025 20.0 0.322 980.7 17.6 19 1.3348 0.61 0.33 0.176 1.046 1.047 95.41 
3.00 1.0019 1.0037 30.1 0.484 971.9 26.4 28 1.3358 0.92 0.50 0.269 1.072 1.072 93.09 
4.00 1.0032 1.0049 40.1 0.646 963.0 35.2 37 1.3367 1.24 0.67 0.364 1.097 1.096 90.98 
5.00 1.0044 1.0062 50.2 0.809 954.2 44.0 47 Kg377. 1.58 0.85 0.461 1.123 1.120 88.87 
6.00 1.0057 1.0075 60.3 0.972 945.3 52.9 56 1.3386 1.91 1.03 0.560 est 1.147 86.72 
7.00 1.0070 1.0087 70.5 1.136 936.5 61.8 66 1.3396 2.26 1.22 0.660 1.180 1.174 84.60 
8.00 1.0082 1.0100 80.7 1.299 927.6 70.6 75 1.3405 2.62 1.41 0.763 1.210 1.202 82.49 
9.00 1.0095 1.0113 90.9 1.464 918.7 79.6 85 1.3415 2.99 1.61 0.868 1.241 1.232 80.41 
10.00 1.0108 1.0126 101.1 1.629 909.8 88.5 95 1.3425 S237, 1.81 0.975 1.274 1.263 78.34 
12.00 1.0134 1.0152 121.6 1.959 891.8 106.4 114 1.3444 4.16 2.24 1.196 1.345 1.330 74.21 
14.00 1.0161 1.0179 142.3 2.292 873.8 124.4 134 1.3464 5.01 2.69 1.426 1.421 1.401 70.25 
16.00 1.0188 1.0206 163.0 2.626 855.8 142.5 154 1.3484 5.91 3.18 1.665 1.497 1.473 66.65 
18.00 1.0214 1.0232 183.9 2.962 837.6 160.7 174 1.3503 6.89 3.70 1.913 1.575 1.545 63.35 
20.00 1.0241 1.0259 204.8 3.300 819.3 178.9 194 1.3523 7.93 4.27 2.171 1.658 1.622 60.19 
24.00 1.0296 1.0314 247.1 3.981 782.5 215.8 234 1.3564 10.28 5:53) 2.714 1.839 1.790 54.26 
28.00 1.0350 1.0369 289.8 4.669 745.2 253.0 275 1.3605 13.03 7.01 3.289 2.043 1.978 48.84 
32.00 1.0405 1.0424 333.0 5.364 707.6 290.7 316 1.3646 16.23 8.73 3.889 2.275 2.191 43.87 
36.00 1.0460 1.0478 376.6 6.067 669.4 328.8 357 1.3687 19.82 10.66 4.483 2.532 2.425 39.42 
40.00 1.0514 1.0532 420.6 6.775 630.8 367.4 398 1.3728 23.84 12.82 2.826 2.693 35.32 
44.00 1.0567 1.0586 465.0 7.491 591.8 406.5 440 1.3769 28.32 15.23 3.160 2.996 31.59 
48.00 1.0619 1.0638 509.7 8.212 552.2 446.0 481 1.3811 33.30 17.90 3.537 3.337 28.22 
52.00 1.0670 1.0689 554.8 8.939 S122 486.1 521 1.3851 38.81 20.87 3.973 3.731 25.12 
56.00 1.0719 1.0738 600.3 9.671 471.6 526.6 562 1.3892 44.83 24.10 4.466 4.175 22.35 
60.00 1.0765 1.0784 645.9 10.406 430.6 567.6 602 1.3931 $1.23 27.54 5.016 4.669 19.90 


19 FERRIC CHLORIDE, FeCl, - 6H,0 


MOLECULAR WEIGHT = 162.22 FORMULA WEIGHT, HYDRATE = 270.32 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.946 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p G M Cu) (eset ny A fo) s nip ¢ y T 
by wt. by wt. D2. a g/l g-mol/I g/l g/l x 10% n °C Os/kg g-mol/l = n/n, cS rhe mmho/cm g-mol/l 
0.50 0.83 1.0025 1.0043 5.0 0.031 997.5 0.7 14 1.3344 0.206 0.111 0.059 1.022 1.022 97.61 
1.00 1.67 1.0068 1.0086 10.1 0.062 996.7 1.5 28 1.3358 0.385 0.207 0.111 1.045 1.040 95.49 
2.00 3:33 1.0153 1.0171 20.3 0.125 995.0 3.3 56 1.3386 0.753 0.405 0.219 1.091 1.077 91.48 
3.00 5.00 1.0238 1.0256 30.7 0.189 993.1 52 83 1.3413 1.146 0.616 0.335 LAST IT) 87.79 
4.00 6.67 1.0323 1.0341 41.3 0.255 991.0 ye) 11 1.3441 1.562 0.840 0.457 1.185 1.150 84.22 
5.00 8.33 1.0408 1.0426 52.0 0.321 988.7 9.5 138 1.3468 2.002 1.076 0.585 1.236 1.190 80.76 
6.00 10.00 1.0493 1.0512 63.0 0.388 986.4 11.9 166 1.3496 2.475 1.331 0.722 1.289 1.231 77.41 
7.00 11.66 1.0580 1.0599 74.1 0.457 984.0 14.3 194 1.3524 2.994 1.609 0.870 1347 27S. 74.11 
8.00 13.33 1.0668 1.0687 85.3 0.526 981.5 16.7 222 V.35520 983.566 1.917 1.031 1.409 1.324 70.82 
9.00 15.00 1.0760 1.0779 96.8 0.597 979.2 19.0 251 1.3581 4.185 2.250 1.202 1.477 1.376 67.55 
10.00 16.66 1.0853 1.0872 108.5 0.669 976.8 ike 281 1.3611 4.854 2.610 1.385 1.550 1.431 64.39 
12.00 20.00 1.1040 1.1059 132.5 0.817 971.5 26.8 340 1.3670 6.38 3.43 1.785 1.704 1.547 58.57 
14.00 23.33 1.1228 1.1248 157.2 0.969 965.6 32.6 400 1.3730 8.22 4.42 2.240 1.875 1.673 53.22 
16.00 26.66 1.1420 1.1440 182.7 1.126 959.3 39.0 10.45 5.62 2.750 2.076 1.822 48.07 
18.00 29.99 1.1615 1.1636 209.1 1,289 952.5 45.8 13.08 7.03 3.299 2.306 1.990 43.27 
20.00 33.33 1.1816 1.1837 236.3 1.457 945.3 53.0 16.14 8.68 3.873 25565: 21759" 38:91 
24.00 39.99 1.2234 1.2256 293.6 1.810 929.8 68.4 23.79 12.79 3.172 2.598 31.47 
28.00 46.66 1.2679 1.2702 355.0 2.189 912.9 85.3 33.61 18.07 4.030 3.185 24.76 
32.00 53.32 1.3153 1.3176 420.9 2.595 894.4 103.8 49.16 26.43 5.263 4.010 18.96 
36.00 59.99 1.3654 1.3678 491.5 3.030 873.9 124.4 7.416 §5.222 14.03 
40.00 66.66 1.4176 1.4201 567.0 3.496 850.6 147.7 9.655 6.824 10.34 


20 FORMIC ACID, HCOOH 


MOLECULAR WEIGHT = 46.03 0.00 », by wt. data are the same for all compounds, 


RELATIVE SPECIFIC REFRACTIVITY = 0.916 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
9, M Cy (Ca — C,) 9 (n— n,) A 12) ) n/p ¢ 7 T 
rare p:° 33 oA g-mol/l g/l g/l nl Oe n °C Os/kg — g-mol/I n/n. cs rhe mmho/cm_— g-mol/I 

5.0 0.109 994.4 3.8 3 1.3333. 0.210 0.113 0,060 ~—«*1.004 1.007 :99.36 1.4 0.013 

in eee ee 10.0 0.217 990.6 17 6 1.3336 0.418 0.225 0.121 ~—«*1.009 1.010 98.96 2.4 0.024 
200 1.0029 1.0047 20.1 0.436 982.9 15.3 12 -1.3342 0.824 -0.443.««0.240—Ss*.01S. «1.015 98.28 3.5 0.034 
3.00 1.0053 1.0071 30.2 0.655 975.2 23.1 18 1.3348 «1.243 0.668 «=—«0.363—S «1.023 :1.019 97.59 43 0.043 
4.00 1.0077 1.0095 40.3 0.876 967.4 30.8 24 «1.3354 «1.672 «0.899 --0.489-—=—«*1.030 1.024 96.90 5.0 0.050 
5.00 1.0102 1.0119 50.5 1.097 959.6 38.6 29 1.3359 «2.103.131 «0.615. —'1.037 1.029 96.24 5.6 0.056 
6.00 1.0126 1.0144 608 1.320 951.8 46.4 35 «1.3365 «2.534«'1.363-(0.739—S«*1.044 1.033 95.63 6.1 0.062 
7.00 1.0150 1.0168 71.1 1.544 944.0 54.3 411.3371 —«2.967 1.595 0.862 ~—«*'1.050-—‘1.036 95.06 6.6 0.067 
8.00 1.0175 1.0193 81.4 1.768 936.1 62.2 46 13376 3.402 1.829 0.985 1.056 1.040 94.51 1.0 0.071 
9.00 1.0199 1.0217 918 1.994 928.1 70.1 52 1.3382 «3.838 +=—«-2.063.«*1.106 ~—*1.062:1.043:93.98 74 0.075 
10.00 1.0224 1.0242 1022 2.221 920.1 78.1 57. 1.3387 4.267, 2.294 ««'1.225.—*'1.068-—«*1.047 93.45 78 0.079 
12.00 1.0273 1.0291 123.3 2.678 904.0 94.2 67 1.3397 5.19 2.79 «1.475. —«(1.080-*1.053 92.41 8.4 0.086 
14.00 1.0322 1.0340 144.5 3.139 887.7. 110.5 78 13408 611 3.28 1.715 1.092 1.060 91.40 8.8 0.091 
16.00 1.0371 1.0389 1659 3.605 871.1 127.1 88 1.3418 7.06 3.80 1.957 1.104 1.067 90.38 93 0.096 
18.00 1.0419 1.0438 187.5 4.074 854.4 143.9 98 1.3428 808 435 2.207 L117 1.074 89.35 9.6 0.100 
20.00 1.0467 1.0486 209.3 4.548 837.4 160.9 107 «1.3437. 9.11 «4.902.448 1.130 1.081 88.36 9.9 0.103 
24.00 1.0562 1.0580 253.5 5.507 802.7 _—‘195.5 126 1.3456 «11.10 5.97 2891 1.154 1.094 86.52 10.3 0.108 
28.00 1.0654 1.0673 2983 6481 767.1 231.1 145. 1.3475 13.10 7.04 -~— 3.303. s1.177s«1.107_—84.79 10.5 0.109 
32.00 1.0746 1.0765 343.9 7.471 730.7 ~—-.267.5 163 1.3493 15.28 8.21 3.717.—«1.201_—«:1.120_—«83.09 10.5 0.109 
36.00 1.0839 1.0858 390.2 8477 693.7 304.6 181 1.3511 17.65 9.49 4.132 1.225 1.133 81.44 10.3 0.107 
40.00 1.0935 1.0955 437.4 9.503 656.1 342.1 199 1.3529 20.18 10.85 4539 1.251 1.146 79.78 9.9 0.103 
44.00 1.1015 1.1035 484.7 10.529 6169 381.4 217-1.3547 22.93 ‘12.33 1.278 1.162 78.11 9.5 0.098 
48.00 1.1097 1.1117 532.7 11.572 $77.1 421.2 235 «1.3565 26.06 —«*14.0! 1.306 1.179 76.42 8.9 0.092 
52.00 1.1183 1.1203 581.5 12.634 536.8 461.4 251 1.3581 29.69 15.96 1.337 1.198 74.65 8.3 0.085 
56.00 1.1273 1.1293 631.3 13.714 496.0 502.2 267 1.3597 33.81 «18.18 1371 1.218 72.81 16 0.078 
60.00 1.1364 1.1385 681.9 14.813 454.6 543.7 282 «1.3612 38.26 20.57 1.407 1.241 70.93 6.9 0.070 
64.00 1.1456 1.1476 733.2 15.928 4124 585.8 296 1.3626 43.02 23.13 1.446 1.265 69.03 6.2 0.062 
68.00 1.1544 1.1565 785.0 17.055 369.4 628.8 311 1.3641 1.487 1.291 67.11 5.4 0.054 
70.00 1.1586 1.1607 811.1 17.620 347.6 650.6 318 1.3648 1.508 1.305 66.16 5.1 0.051 


21D-FRUCTOSE (LEVULOSE), C,H,,0, 


MOLECULAR WEIGHT = 180.16 0.00 °, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.021 For Values of 0.00 wt. °, solutions see Table 1, Acetic Acid. 
A% p Cc M Cy (C, —C,) (n —n,) A oO S nlp d } sl 
by wt. D?2° Dio g/l g-mol/l g/l g/l x 10* n °G Os/kg —_g-mol/I n/N cS rhe mmho/cm_— g-mol/l 
0.50 1.0002 1.0020 5.0 0.028 995.2 3.0 z 1.3337 0.052 0.028 0.014 1.013 1.015 98.53 
1.00 1.0021 1.0039 10.0 0.056 992.1 6.1 14 1.3344 0.104 0.056 0.029 1.026 1.026 97.28 
1.50 1.0041 1.0059 15.1 0.084 989.1 9.2 21 1.3351 0.157 0.085 0.045 1.039 1.037 96.06 
2.00 1.0061 1.0079 20.1 0.112 986.0 23 28 1.3358 0.211 0.113 0.060 1.052 1.048 94.87 
2.50 1.0081 1.0098 eh yp! 0.140 982.9 15.4 36 1.3366 0.265 0.142 0.076 1.065 1.059 93.71 
3.00 1.0101 1.0118 30.3 0.168 979.7 18.5 43 1.3373 0.319 0.172 0.092 1.078 1.069 92.59 
3.50 1.0120 1.0138 35.4 0.197 976.6 21.6 50 1.3380 0.374 0.201 0.108 1.091 1.080 91.50 
4.00 1.0140 1.0158 40.6 0.225 973.5 24.8 a 1.3387 0.430 0.231 0.124 1.104 1.091 90.40 
4.50 1.0160 1.0178 45.7 0.254 970.3 27.9 65 1.3395 0.487 0.262 0.141 1.118 1.102 89.30 
5.00 1.0181 1.0199 50.9 0.283 967.2 31.1 72 1.3402 0.544 0.292 0.158 1.132 1.114 88.16 
5.50 1.0201 1.0219 56.1 0.311 964.0 34.3 719 1.3409 0.602 0.324 0.175 1.147 1.127 87.00 
6.00 1.0221 1.0239 61.3 0.340 960.8 37.5 87 1.3417 0.660 0.355 0.192 1.163 1.140 85.83 
6.50 1.0241 1.0259 66.6 0.369 957.6 40.7 94 1.3424 0.720 0.387 0.209 1.179 1.153 84.66 
7.00 1.0262 1.0280 71.8 0.399 954.3 43.9 101 1.3431 0.780 0.419 0.227 1.196 1.167 83.48 
7.50 1.0282 1.0300 77.1 0.428 951.1 47.1 109 1.3439 0.841 0.452 0.245 1.213 1.182 82.29 
8.00 1.0303 1.0321 82.4 0.457 947.8 50.4 116 1.3446 0.902 0.485 0.263 1.230 1.197 81.11 
8.50 1.0323 1.0342 87.7 0.487 944.6 53.7 124 1.3454 0.965 0.519 0.282 1.249 1.212 79.93 
9.00 1.0344 1.0362 93.1 0.517 941.3 56.9 131 1.3461 1.028 0.553 0.300 1,267 1,228 78.75 
9.50 1.0365 1.0383 98.5 0.547 938.0 60.2 139 1.3469 1.092 0.587 0.319 1.286 1.244 77.58 
10.00 1.0385 1.0404 103.9 0.576 934.7 63.5 147 1.3476 1.158 0.622 0.338 1.306 1.260 76.42 
11.00 1.0427 1.0446 114.7 0.637 928.0 70.2 162 1.3492 1.290 0.694 0.377 1.346 1,294 74.13 
12.00 1.0469 1.0488 125.6 0.697 921.3 76.9 177 1.3507 1.427 0.767 0.417 1.388 1.329 71.89 
13.00 1.0512 1.0530 136.7 0.758 914.5 83.7 193 1.3522 1.567 0.842 0.458 1.432 1,365 69.67 
14.00 1.0554 1.0573 147.8 0.820 907.7 90.6 208 1.3538 1.710 0.920 0.500 1.480 1.405 67.45 
15.00 1.0597 1.0616 159.0 0.882 900.8 97.5 224 1.3554 1.858 0.999 0.543 1.530 1,447 65.23 
16.00 1.0640 1.0659 170.2 0.945 893.8 104.5 240 1.3569 2.009 1.080 0.587 1.584 1.491 63.02 
17.00 1.0684 1.0703 181.6 1.008 886.8 111.5 255 1.3585 2.162 1.163 0.632 1.640 1.538 60.84 
18.00 1.0728 1.0747 193.1 1.072 879.7 118.6 ody) 1.3601 2.319 1.247 0.677 1.700 1.588 58.69 
19.00 1.0772 1.0791 204.7 1.136 872.5 125.7 288 1.3618 2.479 1.333 0.723 1.764 1.641 56.56 
20.00 1.0816 1.0835 216.3 1.201 865.3 133.0 304 1.3634 2.640 1.419 0.769 1.833 1.698 54.45 
22.00 1.0906 1.0925 239.9 1.332 850.6 147.6 337 1.3667 3.054 1.642 0.887 1.982 1.821 50.35 
24.00 1.0996 1.1016 263.9 1.465 835.7 162.5 370 1.3700 3.431 1.845 0.993 2.150 1.959 46.41 
26.00 1.1089 1.1108 288.3 1.600 820.5 177.7 404 1.3734 3.815 2.051 1.100 2.343 11% 42.60 
28.00 1.1182 1.1202 313.1 1.738 805.1 193.1 438 1.3768 4.196 2.256 1.205 2.557 2.291 39.03 
30.00 1.1276 1.1296 338.3 1.878 789.3 208.9 473 1.3803 2.811 2.498 35,50 
32.00 1.1372 1.1392 363.9 2.020 773.3 224.9 509 1.3839 3.106 2.737 32.13 
34.00 1.1469 1.1490 390.0 2.165 757.0 241.3 545 1.3874 3.455 3.018 28.89 
36.00 1.1568 1.1588 416.4 2.312 740.3 257.9 581 1.3911 3.891 3.370 25.65 
38.00 1.1668 1.1688 443.4 2.461 723.4 274.8 618 1.3948 4.409 3.786 22.64 
40.00 1.1769 1.1790 470.8 2.613 706.1 292.1 655 1.3985 5.036 4.288 19.82 
42.00 1.1871 1.1892 498.6 2.767 688.5 309.7 694 1.4023 5.761 4.863 17.32 
44.00 1.1975 1.1996 526.9 2.925 670.6 327.6 732 1.4062 6.631 5.548 15.05 
46.00 1.2080 1.2102 555.7 3.084 652.3 345.9 771 1.4101 7.738 6.419 12.90 
48.00 1.2187 1.2208 585.0 3.247 633.7 364.5 811 1.4141 9.042 7.434 11.04 


D-238 


21 D-FRUCTOSE (LEVULOSE), C,H, ,O,—(Continued) 


A% Pp Gc; M Com (Coe G.) me (rn) 205) A Oo Ss n/p ¢ Y T 
by wt. D2° IDEM g/l g-mol/l g/l g/l Dm On n 2G Os/kg —_g-mol/I n/n, cS rhe mmho/cm — g-mol/I 
SE a a A A A ee pe nant Gene at tsa 
50.00 1.2295 1.2316 614.7 3.412 614.7 383.5 851 1.4181 10.80 8.80 9.24 

52.00 1.2404 1.2426 645.0 3.580 595.4 402.9 892 1.4222 12.99 10.49 7.69 

54.00 1.2514 1.2536 675.8 3.751 575.7 422.6 934 1.4264 15.84 12.68 6.30 

56.00 1.2626 1.2649 707.1 3.925 555.6 442.7 976 1.4306 20.05 15.91 4.98 

$8.00 1.2739 1.2762 738.9 4.101 535.1 463.2 1019 1.4348 25.60 20.13 3.90 

60.00 1.2854 1.2877 771.2 4.281 $14.2 484.1 1062 1.4392 32.47 25.31 3.07 

62.00 1.2970 1.2992 804.1 4.463 492.8 505.4 1105 1.4435 42.97 33.20 2.32 

64.00 1.3086 1.3110 837.5 4.649 471.1 527.1 1150 1.4480 58.17 44.54 1.72 

66.00 1.3204 1.3228 871.5 4.837 448.9 549.3 1194 1.4524 82.19 62.37 1.21 

68.00 1.3323 1.3347 906.0 5.029 426.3 571.9 1240 1.4570 118.4 89.08 0.84 

70.00 1.3443 1.3467 941.0 5.223 403.3 594.9 1285 1.4615 177.8 132.5 0.56 


22 D-GLUCOSE (DEXTROSE), C,H,,0, - 1H,O 


MOLECULAR WEIGHT = 180.16 FORMULA WEIGHT, HYDRATE = 198.17 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.031 ’ For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 


A% oa Pp (oh M Co (C= Caan n3) A Oo Ss nip ¢ ? T 
by wt. by wt. D?° Dee g/l g-mol/l g/l g/l x 10* n we Os/kg g-mol/l n/n, cS the mmho/cm_ g-mol/l 
0.50 0.55 1.0001 1.0019 5.0 0.028 995.1 Sul qu 1.3337 0.047 0.025 0.013 1.008 1.010 99.01 
1.00 1.10 1.0020 1.0038 10.0 0.056 992.0 6.2 14 1.3344 0.107 0.057 0.030 1.019 1.019 97.94 
1.50 1.65 1.0039 1.0057 15.1 0.084 988.9 9.4 21 1.3351 0.158 0.085 0.045 1.034 1.032 96.54 
2.00 2.20 1.0058 1.0076 20:1 O12 > 985.7 12.5 28 1.3358 0.214 0.115 0.061 1.050 1.046 95.05 
2.50 2.5 1.0078 1.0095 25.2 0.140 982.6 USz7. 36 1.3366 0.270 0.145 0.077 1.065 1.059 93.68 
3.00 3.30 1.0097 1.0115 30.3 0.168 979.4 18.8 43 1.3373 0.323 0.174 0.093 1.081 1.072 92.36 
3.50 3.85 1.0116 1.0134 35.4 0.197 976.2 22.0 50 1.3380 0.377 0.202 0.108 1.096 1.085 91.08 
4.00 4.40 1.0136 1.0154 40.5 0.225 973.0 25.2 57 1.3387 0.433 0.233 0.125 1.111 1.098 89.82 
4.50 4.95 1.0155 1.0173 45.7 0.254 969.8 28.4 65 1.3395 0.490 0.264 0.142 127) SANs 88:57, 
5.00 5.50 1.0175 1.0193 50.9 0.282 966.6 31.6 72 1.3402 0.549 0.295 0.159 1.143 1.126 87.31 
5.50 6.05 1.0194 1.0212 56.1 0.311 963.4 34.9 79 1.3409 0.608 0.327 0.176 1.160 1.140 86.06 
6.00 6.60 1.0214 1.0232 61.3 0.340 960.1 38.1 87 1.3417 0.668 0.359 0.194 1.177 1.154 84.82 
6.50 7.15 1.0234 1.0252 66.5 0.369 956.9 41.4 94 1.3424 0.729 0.392 0.212 1.194 1.169 83.59 
7.00 7.70 1.0254 1.0272 71.8 0.398 953.6 44.6 102 1.3432 0.790 0.425 0.230 1.212 1.184 82.37 
7.50 8.25 1.0274 1.0292 77.1 0.428 950.3 47.9 109 1.3439 0.851 0.458 0.248 1.230 1.199 81.17 
8.00 8.80 1.0294 1.0312 82.4 0.457 947.0 31.2 117 1.3447 0.913 0.491 0.266 1.248 1.215 79.97 
8.50 9.35 1.0314 1.0332 87.7 0.487 943.7 54.5 124 1.3454 0.975 0.524 0.284 1.267" 1.23) > 78:77 
9.00 9.90 1.0334 1.0352 93.0 0.516 940.4 57.8 132 1.3462 ~=—1.038 0.558 0.303 1.286 1.247 77.58 
9.50 10.45 1.0354 1.0373 98.4 0.546 937.1 Cl 139 1.3469 =1.102 0.592 0.322 1.306 1.264 76.39 
10.00 11.00 103755 21,0393. 103:2 5, O:576 .» 933.7 64.5 147 1.3477 1.167 0.627 0.341 L327 1.282, 75:2) 
11.00 12.10 1.0416 1.0434 114.6 0.636 927.0 71.2 162 1.3492 1.303 0.700 0.381 1.369 1.317 72.89 
12.00 13.20 1.0457 1.0475 125.5 0.697 920.2 78.0 178 1.3508 1.443 0.776 0.422 1.413 1.354 70.63 
13.00 14.30 1.0498 1.0517 136.5 0.758 913.4 84.9 193 13523") 11.586 0.853 0.464 1.459 1.393 68.40 
14.00 15.40 1.0540 1.0559 147.6 0.819 906.4 91.8 209 Hc eye a Mir fe 9 | 0.931 0.506 1.509 1.434 66.15 
15.00 16.50 1.0582 1.0601 158.7 0.881 899.5 98.8 225 1.3555 1.880 1.011 0.550 1.563 1.480 63.85 
16.00 17.60 1.0624 1.0643 170.0 0.944 892.5 105.8 241 1.3S7Re) 2.033 1.093 0.594 1.622 1.530 61.53 
17.00 18.70 1.0667 1.0686 181.3 1.007 885.4 112.9 257 1.3587™ 2.190 1.178 0.640 1,685) 12583) 59:21 
18.00 19.80 1.0710 1.0729 192.8 1.070 878.2 120.0 273 1.3603 2.353 1.265 0.687 1.753 1.640 56.93 
19.00 20.90 ROFSS 07726 6204/84 134 8710 127.2 289 1.3619 2.521 1,355 0.735 1.825 1.700 54.70 
20.00 22.00 1.0797 1.0816 215.9 1.199 863.7 134.5 306 1.3635 2.696 1.449 0.785 1.900 1.763 52.53 
22.00 24.20 1.0884 1.0904 239.5 1.329 849.0 149.3 339 1.3668 3.073 1.652 0.892 2.059 1.896 48.47 
24.00 26.40 1.0973 1.0993 263.4 1.462 834.0 164.3 372 1.3702 3.480 1.871 1.007 2.238 2.044 44.59 
26.00 28.60 1.1063 1.1083 287.6 1.597 818.7 179.6 406 1.3736 3.900 2.097 1.124 2.453 2.222 40.69 
28.00 30.80 1.1154 1.1174 312.3 1.734 803.1 195.1 440 1.3770 4.337 2.332 1.244 2.702 2.427 36.94 
30.00 33.00 1.1246 1.1266 337.4 1.873 787.2 211.0 475 1.3805 4.794 2.577 1.369 2.992 2.666 33.36 
32.00 35.20 1.1340 1.1360 362.9 2.014 771.1 Pan | S11 1.3840 3.317 2.931 30.09 
34.00 37.40 1.1434 1.1454 388.8 2.158 754.6 243.6 546 1.3876 3.697 3.240 26.99 
36.00 39.60 1.15294 1.15505 . 415.1 2.304 737.9 260.3 582 1.3912 4.185 3.637 23.85 
38.00 41.80 1.1626 1.1647 441.8 2.452 720.8 277.4 619 1.3949 4.776 4.116 20.90 
40.00 44.00 1.1724 1.1745 469.0 2.603 703.5 294.8 656 1.3986 5.482 4.685 18.21 
42.00 46.20 1.1823 1.1844 496.6 2.756 685.8 312.5 694 1.4024 6.275 5.318 15.90 
44.00 48.40 1.1924 1.1945 524.7 2.912 667.7 330.5 732 1.4062 7.221 6.068 13.82 
46.00 50.60 1.2026 1.2047 553.2 3.071 649.4 348.8 771 1.4101 8.437 7.029 11.83 
48.00 52.80 £2130 pe 122 15iy P5822) 3.2326) 630:7 367.5 811 1.4141 9.863 8.148 10.12 
50.00 55.00 132235 ae 1222572 611 73 396qpe 611-7 386.5 851 1.4181 11.86 9.713 8.41 
52.00 $7.20 1.2342 1.2364 641.8 3.562 592.4 405.8 892 1.4222 14.46 11.74 6.90 
54.00 59.40 1.2451 1.2473 672.4 3.732 572.8 425.5 933 1.4263 17.88 14.39 5.58 
56.00 61.60 125624012585 9703.8, 3.905 552.7 445.5 976 1.4306 22.84 18.22 4.37 
58.00 63.80 1.2676 1.2699 735.2 4.081 532.4 465.8 1020 1.4349 29.33 23.18 3.40 
60.00 66.00 1.2793 1.2816 767.6 4.261 SU 486.5 1064 1.4394 S132, 29:27, 2.67 
23 GLYCEROL, CH, OHCHOHCH,OH 
MOLECULAR WEIGHT = 92.09 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.109 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
ee ee Se a ee I ee ee eee ee ee ee eee 
A% p ec M Cy (Ge Cem —'n,) A oO Ss n/p ¢ ? Jt 
by wt. a0 bs g/l g-mol/I g/l g/l x 10* n “Ce Os/kg g-mol/! n/No cS rhe mmho/cm _ g-mol/l 
0.50 0.9994 1.0011 5.0 0.054 994.4 3.9 6 1.3336 0.072 0.039 0.020 1.009 1.012 98.89 
1.00 1.0005 1.0023 10.0 0.109 990.5 Gar 12 1.3342 0.180 0.097 0.051 1.020 1.022 97.84 
2.00 1.0028 1.0046 20.1 0.218 982.7 15.5 23 1.3353 0.411 0.221 0.119 1.046 1.045 95.41 
3.00 1.0051 1.0069 30.2 0.327 974.9 23.3 35 1.3365 0.627 0.337 0.182 1.072 1,068 93.12 
4.00 1.0074 1.0092 40.3 0.438 967.1 31.2 46 1.3376 0.849 0.456 0.247 1.098 1.092 90.93 


D-239 


23 GLYCEROL, CH,OHCHOHCH,OH—(Continued) 


on ————————__————————————— 
(@ M Ce) (Gs = C,) 2 @ = ng) A O Ss nlp Ci) y x 


a = 
* tts p:° D7 g/l g-mol/l g/l g/l x 10* n {C. Os/kg g-mol/I n/N cS rhe mmho/cm_ — g-mol/I 
5.00 1.0097 1.0115 50.5 0.548 959.2 39.0 SRM 1.GS68u4 1,078) 0:580 a e035 1.12505 Teton pessoal 
6.00 1.0120 1.0138 60.7 0.659 951.3 46.9 70 1.3400 1.316 0.708 0.385 1.155 1.143 86.44 
7.00 1.0144 1.0162 71.0 0.771 943.4 54.9 82 1.3412 1.561 0.839 0.457 1.186 1.171 84.17 
8.00 1.0167 1.0185 81.3 0.883 935.4 62.9 94 1.3424 1.811 0.974 0.530 1.218 1.201 81.90 
9.00 1.0191 1.0209 91.7 0.996 927.4 70.9 106 1.3436 2.064 1.110 0.603 1.253 1.232 79.67 
10.00 1.0215 1.0233 102.1 1.109 919.3 78.9 118 1.3448 2.323 1.249 0.678 1.288 1.263 77.48 
12.00 1.0262 1.0281 123.1 1.337 903.1 95.1 142 1.3472 2.880 1.548 0.837 1.362 1.330 73.28 
14.00 1.0311 1.0329 144.4 1.568 886.7 111.5 167 1.3496 3.469 1.865 1.004 1.442 1.401 69.22 
16.00 1.0360 1.0378 165.8 1.800 870.2 128.0 191 1.3521 4.094 2.201 1.177 1.530 1.480 65.22 
18.00 1.0409 1.0428 187.4 2.035 853.6 144.7 217 1.3547 4.756 2.557 1.359 1.627 1.566 61.34 
20.00 1.0459 1.0478 209.2 2.272 836.8 161.5 242 1.3572 5.46 2.93 1.546 1.734 1.661 57.56 
24.00 1.0561 1.0580 253.5: 2.752 802.6 195.6 294 1.3624 7.01 3.77 1.944 1.984 1.882 50.31 
28.00 1.0664 1.0683 298.6 3.243 767.8 230.4 347 1.3676 8.77 4.71 2.370 2.274 2.136 43.89 
32.00 1.0770 1.0789 344.6 3.742 732.3 265.9 400 1.3730 10.74 5.78 2.814 2.632 2.449 37.91 
36.00 1.0876 1.0896 391.5 4.252 696.1 302.2 455 1.3785 12.96 6.97 3.276 3.082 2.839 32.38 
40.00 1.0984 1.1003 439.4 4.771 659.0 339.2 511 1.3841 15.50 8.33 3.757 3.646 3.326 27.37 
44.00 1.1092 1.1112 488.1 5.300 621.2 he | 567 1.3897 4.434 4.005 22.51 
48.00 1.1200 1.1220 537.6 5.838 582.4 415.8 624 1.3954 5.402 4.833 18.47 
52.00 1.1308 1.1328 588.0 6.385 542.8 455.4 681 1.4011 6.653 5.895 15.00 
56.00 1.1419 1.1439 639.4 6.944 502.4 495.8 739 1.4069 8.332 7.311 11.98 
60.00 1.1530 1.1551 691.8 7.513 461.2 537.0 799 1.4129 10.66 9.264 9.36 
64.00 1.1643 1.1663 745.1 8.091 419.1 579.1 859 1.4189 13.63 11.73 7.32 
68.00 1.1755 1.1775 799.3 8.680 376.1 622.1 919 1.4249 18.42 15.70 5.42 
72.00 1.1866 1.1887 854.3 9.277 332.2 666.0 980 1.4310 27.57 23.28 3.62 
76.00 1.1976 1.1997 910.2 9.883 287.4 710.8 1040 1.4370 40.49 33.88 2.46 
80.00 1.2085 1.2106 966.8 10.498 241.7 756.5 1101 1.4431 59.78 49.57 1.67 
84.00 1.2192 1.2214 1024.2 11.121 195.1 803.2 1162 1.4492 84.17 69.18 1.19 
88.00 1.2299 1.2320 1082.3 11.752 147.6 850.7 1223 1.4553 147.2 119.9 0.68 
92.00 1.2404 1.2426 1141.1 12.392 99.2 899.0 1284 1.4613 383.7 310.0 0.26 
96.00 1.2508 1.2530 1200.7 13.039 50.0 948.2 1344 1.4674 778.9 624.0 0.13 
100.00 1.2611 1.2633 1261.1 13.694 0.0 998.2 1405 1.4735 1759.6 1398.1 0.06 


24 HYDROCHLORIC ACID, HCI 


MOLECULAR WEIGHT = 36.47 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.152 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p (ey M Ce Cre Coy (nin) A 0) Ss nip ¢ y oy 
by wt. De D3 g/l g-mol/I g/l g/l 10° n "GC Os/kg —_g-mol/I n/Nno cS rhe mmho/cm_— g-mol/| 
0.50 1.0007 1.0025 5.0 0.137 995.7 2.5 12 1.3341 0.486 0.261 0.141 1.006 1.008 99.16 45.1 0.537 
1.00 1.0031 1.0049 10.0 0.275 993.1 5.1 23 1.3353 0.989 0.532 0.289 1.013 1.012 98.50 92.9 1.23 
1.50 1.0056 1.0074 15.1 0.414 ~=—990.5 1.7 35 1.3365 1.519 0.817 0.444 1.020 1.016 97.84 140. 2.10 
2.00 1.0081 1.0098 20.2 0.553 987.9 10.3 46 1.3376 2.076 1.116 0.607 1.027" 1,021." (97.7 183. 3.14 
2.50 1.0105 1.0123 25.3 0.693 985.3 13.0 58 1.3388 2.662 1.431 0.775 1.034 1.026 96.49 220. 4.85 
3.00 1.0130 1.0148 30.4 0.833 982.6 15.6 69 1.3399 3.276 1.761 0.949 1.042 1.030 95.81 
3.50 1.0154 1.0172 35.5 0.975 979.9 18.3 81 1.3411 3.916 2.105 1.128 1.049 1.035 95.12 
4.00 1.0179 1.0197 40.7 1.116 977.2 21.0 92 1.3422 4.579 2.462 1.311 1.057 1.040 94.43 
4.50 1.0204 1.0222 45.9 1.259 974.4 23.8 104 1.3434 5.27 2.83 1.496 1.065 1.046 93.73 
5.00 1.0228 1.0246 51.1 1.402 971.7 26.5 115 1.3445 5.98 3.22 1.683 1.073 1.051 93.04 
5.50 1.0253 1.0271 56.4 1.546 968.9 29.3 127 1.3457 6.73 3.62 1.874 1.081 1.056 92.34 
6.00 1.0278 1.0296 61.7 1.691 966.1 32.1 138 1.3468 7.52 4.04 2.070 1.089 1.062 91.64 
6.50 1.0302 1.0321 67.0 1.836 963.3 35.0 150 1.3480 8.34 4.49 2.269 1.097 1.067 90.94 
7.00 1.0327 1.0345 72.3 1.982 960.4 37.8 162 1.3491 9.22 4.96 2.474 1.106 1.073 90.24 
7.50 1.0352 1.0370 77.6 2.129 957.5 40.7 173 1.3503 10.14 5.45 2.681 1.115 1.079 89.54 
8.00 1.0377 1.0395 83.0 2.276 954.6 43.6 185 1.3515 11.10 5.97 2.890 1.123 1.085 88.85 
8.50 1.0401 1.0420 88.4 2.424 951.7 46.5 196 1.3526 12.10 6.51 3.101 1.132 1.091 88.15 
9.00 1.0426 1.0445 93.8 2.573 948.8 49.5 208 1.3538 13.15 7.07 3.313 1.141 1.097 87.46 
9.50 1.0451 1.0469 99.3 2.722 945.8 52.4 219 1.3549 14.25 7.66 3.526 1.150 1.103 86.77 
10.00 1.0476 1.0494 104.8 2.872 942.8 55.4 231 1.3561 15.40 8.28 3.740 1.159 1.109 86,08 
11.00 1.0526 1.0544 115.8 3.175 936.8 61.4 254 1.3584 17.85 9.60 4.166 1.178" 1.422 — “84am 
12.00 1.0576 1.0594 126.9 3.480 930.7 67.6 277 1.3607 20.51 11.03 4.590 1.197 1.134 = 83.36 
13.00 1.0626 1.0645 138.1 3.788 924.4 73.8 300 1.3630 1.217" 71,148" 482008 
14.00 1.0676 1.0695 149.5 4.098 918.1 80.1 323 1.3653 1.237 1.161 ~—- 80.68 
15.00 1.0726 1.0745 160.9 4.412 911.8 86.5 347 1.3676 1.2587 1.175" a7oea 
16.00 1.0777 1.0796 172.4 4.728 905.3 93.0 370 1.3700 1.279 = 1.189 78.03 
17.00 1.0828 1.0847 184.1 5.047 898.7 99.5 393 1.3723 1.301 1.204 76.72 
18.00 1.0878 1.0898 195.8 5.369 892.0 106.2 416 1.3746 1.323) 911.219 ye e735 Ae 
19.00 1.0929 1.0949 207.7 5.694 885.3 113.0 439 1.3769 1.347 1.235 740i 
20.00 1.0980 1.1000 219.6 6.022 878.4 119.8 462 1.3792 1.371 1.251 99 7230 
22.00 1.1083 1.1102 243.8 6.686 864.5 133.8 509 1.3838 1.423 1.286 = 70.15 
24.00 1.1185 1.1205 268.4 7.361 850.1 148.1 555 1.3884 1.480 1.326 67.44 
26.00 1.1288 1.1308 293.5 8.047 835.3 162.9 600 1.3930 1.544 1.371 64.63 
28.00 1.1391 1.1411 318.9 8.745 820.1 178.1 646 1.3976 1.617 1.423 61.71 
30.00 1.1492 1.1513 ~ 344.8 9.454 804.5 193.8 691 1.4020 1.702 1.484 58.64 
32.00 1.1594 1.1614 371.0 10.173 788.4 209.9 736 1,4066 1.795% 1.551) » S561 
34.00 1.1693 1.1714 397.6 10.901 771.8 226.5 782 1.4112 1.896 1.625 52.63 
36.00 1.1791 1.1812 424.5 11.639 754.6 243.6 828 1.4158 1.998 1.698 49.95 
38.00 1.1886 1.1907 451.7 12.385 736.9 261.3 874 1.4204 2101 1.771 47.51 
40.00 1.1977 1.1999 479.1 13.137 718.6 279.6 920 1.4250 


25 INULIN, (C,H, ,O,),* 


MOLECULAR WEIGHT, AVERAGE = 5200 0.00 %, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.034 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
——— a Te NSE DOSE CRO OP 

A% p Cc, M Coe Comers w) ee (Micecaal.) A oO Ss n/p ¢ y ap 
by wt. D?° Dan g/l g-mol/I g/l g/l x 10* n 5G Os/kg _g-mol/I n/n. cS rhe mmho/cm _— g-mol/I 
ee ea en 

0.50 1.0001 1.0019 5.0 0.001 995.1 sel 7 153337: 0.003 0.001 0.001 1.030 1.032 96.93 

1.00 1.0020 1.0038 10.0 0.002 992.0 6.3 14 1.3344 0.005 0.003 0.001 1.059 1.059 94.24 

1.50 1.0038 1.0056 15.1 0.003 988.8 9:5 22 1.335] 0.007 0.004 0.002 1.088 1.086 91.74 

2.00 1.0057 1.0074 20.1 0.004 985.6 12.7 29 1.3359 0.010 0.005 0.003 1.117 1.113 89.35 

2.50 1.0075 1.0093 Zoe. 0.005 982.3 15.9 36 1.3366 0.012 0.007 0.003 1.147 1.140 87.03 

3.00 1.0093 1.0111 30.3 0.006 979.0 19.2 43 1.3373 0.015 0.008 0.004 ie Wize 1.168 84.81 

3.50 1.0112 1.0129 35.4 0.007 975.8 22.5 5] 1.3381 0.017 0.009 0.005 1.208 1.197 82.65 

4.00 1.0130 1.0148 40.5 0.008 972.5 25.8 58 1.3388 0.019 0.010 0.005 1.240 1.226 80.51 

4.50 1.0148 1.0166 45.7 0.009 969.2 29.1 65 1.3395 0.022 0.012 0.006 1.274 1.258 78.36 

5.00 1.0167 1.0185 50.8 0.010 965.9 32.4 73 1.3403 0.024 0.013 0.007 1.310 1.291 76.18 

5.50 1.0186 1.0204 56.0 0.011 962.6 35.7 80 1.3410 0.027 0.015 0.007 1.349 1.327 74.00 

6.00 1.0205 1.0223 61.2 0.012 959.3 38.9 88 1.3418 0.030 0.016 0.008 1.389 1.364 71.83 

6.50 1.0225 1.0243 66.5 0.013 956.0 42.2 95 1.3425 0.033 0.018 0.009 1.432 1.403 69.69 

7.00 1.0245 1.0263 CA lati 0.014 952.7 45.5 103 1.3433 0.036 0.019 0.010 1.477 1.444 67.59 

7.50 1.0265 1.0283 77.0 0.015 949.5 48.7 110 1.3440 0.039 0.021 0.011 1.523 1.487 65.52 

8.00 1.0286 1.0304 82.3 0.016 946.3 52.0 118 1.3448 0.043 0.023 0.012 1.572 1.531 63.49 

8.50 1.0307 1.0325 87.6 0.017 943.1 sbi, 125 1.3455 0.047 0.025 0.013 1.623 1.578 61.50 

9.00 1.0329 1.0347 93.0 0.018 939.9 58.3 133 1.3463 0.051 0.027 0.014 1.676 1.626 59.56 

9.50 1.0351 1.0370 98.3 0.019 936.8 61.4 141 1.3471 0.055 0.030 0.015 1.731 1.675 57.67 
10.00 1.0374 1.0393 103.7 0.020 933.7 64.5 148 1.3478 0.060 0.032 0.017 1.788 Nera! 55.82 


* Supersaturated solutions. 


26 LACTIC ACID, CH, CHOHCOOH, (D-PROPANOIC ACID, 2-HYDROXY) 


MOLECULAR WEIGHT = 90.08 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.058 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% Pp Cc, M Cre Goi Ge) ee (ans) A Oo Ss nip g y T 
by wt. D?° De g/l g-mol/I g/l g/l x 104 n °C Os/kg —_g-mol/I n/n. cS rhe mmho/cm _— g-mol/l 
0.50 0.9992 1.0010 05.0 0.055 994.2 4.0 5 1.3335 0.095 0.051 0.027 1.012 1.015 98.62 1.0 0.010 
1.00 1.0002 1.0020 10.0 0.111 990.2 8.0 10 1.3340 0.190 0.102 0.054 1.025 1.027 97.37 1.8 0.018 
2.00 1.0023 1.0040 20.0 0.223 982.2 16.0 20 1.3350 0.378 0.203 0.109 1.054 1.053 94.69 2.6 0.026 
3.00 1.0043 1.0061 30.1 0.334 974.2 24.0 30 1.3360 0.567 0.305 0.165 1.082 1.078 92.27 3.2 0.031 
4.00 1.0065 1.0083 40.3 0.447 966.2 32.0 40 1.3370 0.758 0.407 0.221 1.108 1.102 90.05 3.5 0.035 
5.00 1.0086 1.0104 50.4 0.560 958.2 40.0 50 1.3380 0.953 0.512 0.278 1.136 LUZ7 87.85 3.8 0.038 
6.00 1.0108 1.0126 60.6 0.673 950.2 48.1 60 1.3390 1.155 0.621 0.337 1.165 1.154 85.64 4.1 0.041 
7.00 1.0131 1.0149 70.9 0.787 942.1 56.1 70 1.3400 1.361 0.732 0.398 1.196 1.181 83.47 4.4 0.043 
8.00 1.0153 1.0171 81.2 0.902 934.1 64.1 80 1.3410 1.573 0.846 0.460 1.227 1.210 81.34 4.6 0.045 
9.00 1.0176 1.0194 91.6 1.017 926.0 72.2 90 1.3420 1.791 0.963 0.524 1.259 1.239 79.24 4.7 0.047 
10.00 1.0199 1.0217 102.0 1.132 917.9 80.3 100 1.3430 2.015 1.084 0.589 1.293 1.269 77.19 4.9 0.049 
12.00 1.0246 1.0264 123.0 1.365 901.6 96.6 120 1.3450 2.491 1.339 0.726 1,363 1.332 73.20 Si 0.051 
14.00 1.0294 1.0312 144.1 1.600 885.2 113.0 140 1.3470 2.988 1.607 0.868 1.438 1.399 69.38 5.2 0.052 
16.00 1.0342 1.0360 165.5 1.837 868.7 129.5 161 1.3491 3.478 1.870 1.006 1.519 1.471 65.71 Siz 0.052 
18.00 1.0390 1.0408 187.0 2.076 852.0 146.3 181 1.3511 3.962 2.130 1.141 1.604 1.546 62.22 5.2 0.052 
20.00 1.0439 1.0457 208.8 2.318 835.1 163.1 202 1.3532 4.440 2.387 1.273 1.696 1.628 58.84 Sy 0.051 
24.00 1.0536 1.0554 252.9 2.807 800.7 197.5 243 Ieao73: 1.898 1.806 52.57 4.9 0.048 
28.00 1.0632 1.0651 297.7 3.305 765.5 232.7 285 1.3615 2.132 2.010 46.80 4.5 0.045 
32.00 1.0728 1.0747 343.3 3.811 729.5 268.8 327 1.3657 2.409 2.251 41.43 4.1 0.041 
36.00 1.0822 1.0841 389.6 4.325 692.6 305.7 370 1.3700 2.725 2.524 36.63 oo 0.036 
40.00 1.0915 1.0934 436.6 4.847 654.9 343.4 413 1.3743 3.108 2.853 32.11 re Wed 0.032 
44.00 1.1008 1.1028 484.4 5.377 616.5 381.8 456 1.3786 3.559 3.239 28.04 2.8 0.027 
48.00 1.1105 1.1125 533.0 5.917 577.5 420.8 498 1.3828 4.098 3.699 24.35 Zed 0.022 
52.00 1.1201 1.1221 $82.4 6.466 537.6 460.6 541 1.3871 4.779 4.276 20.89 1.8 0.018 
56.00 1.1297 1.1317 632.6 7.023 497.0 501.2 584 1.3914 5.568 4.940 17.93 i] 0.014 
60.00 1.1392 1.1412 683.5 7.588 455.7 542.6 628 1.3958 6.666 5.865 14.97 il 0.011 
64.00 1.1486 1.1506 735.1 8.160 413.5 584.7 671 1.4001 8.008 6.988 12.46 0.8 0.008 
68.00 1.1579 1.1599 787.4 8.741 370.5 627.7 Ue 1.4045 9.843 8.519 10.14 0.5 0.005 
72.00 1.1670 1.1691 840.3 9.328 326.8 671.5 758 1.4088 12.84 11.02 LEH 0.3 0.003 
76.00 1.1760 1.1781 893.8 9.922 282.2 716.0 801 1.4131 16.94 14.43 5.89 0.1 0.001 
80.00 1.1848 1.1869 947.9 10.523 237.0 761.3 843 1.4173 22.12 18.70 4.51 0.1 0.001 
27 LACTOSE, C,,H,,0,, * 1H,O 
MOLECULAR WEIGHT = 342.30 FORMULA WEIGHT, HYDRATE = 360.31 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.036 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p G M (e, (CGr, SKE) (San) A O S nlp ¢ y if 
by wt. by wt. He D2 g/l g-mol/I g/l g/l xT LOF n te Os/kg g-mol/l n/n, cS rhe mmho/cm g-mol/l 
0.50 0.53 1.0002 1.0019 5.0 0.015 995.2 3.1 7 1.3337 0.027 0.015 0.007 1.011 1.013 98.71 
1.00 1.05 1.0021 1.0039 10.0 0.029 992.1 6.1 15 1.3345 0.055 0.030 0.015 1.024 1.024 97.46 
1.50 1.58 1.0041 1.0059 15.1 0.044 989.0 9.2 22 1.3352 0.083 0.045 0.023 1.039 1.037 96.01 
2.00 PG | 1.0061 1.0079 20.1 0.059 986.0 12.3 30 1.3359) O.012 0.060 0.031 1.056 1.052 94.51 
2.50 2.63 1.0081 1.0099 25.2 0.074 982.9 15.3 37 1.3367 0.140 0.075 0.040 1.072 1.065 93.12 
3.00 3.16 1.0102 1.0119 30.3 0.089 979.8 18.4 45 1.3375 0.169 0.091 0.048 1.087 1.078 91.80 
3.50 3.68 1.0122 1.0140 35.4 0.103 976.8 245 53 1.3382 0.198 0.107 0.056 1.103 1.091 90.52 
4.00 4.21 1.0143 1.0160 40.6 0.119 973.7 24.6 60 1.3390 0.228 0.122 0.065 1.118 1.105 89.25 
4.50 4.74 1.0163 1.0181 45.7 0.134 970.6 Pa eT! 68 1.3398 0.258 0.139 0.074 1.135 1.119 87.96 
5.00 5.26 1.0184 1.0202 50.9 0.149 967.5 30.8 76 1.3406 0.288 0.155 0.083 1.152 1.133 86.63 
5.50 5.79 1.0204 1.0223 56.1 0.164 964.3 33.9 84 1.3413 0.319 0.172 0.092 1.170 1.149 85.27 
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27 LACTOSE, C,,H,,0;, - 1H,0—{Continued) 


(G, M (@"4 (C, — C,) (n — n,) A oO Ss n/p ti) » aig 


° ° } 
ae aes p° D3g g/l g-mol/I g/l g/l Oe n Re Os/kg g-mol/l n/n, cS rhe mmho/cm g-mol/l! 
6.00 6.32 1.0225 1.0243 61.4 0.179 961.2 B71 oI 1.3421 0.351 0.189 0.101 1.189 1.166 83.91 
6.50 6.84 1.0246 1.0264 66.6 0.195 958.0 40.2 99 1.3429 0.385 0.207 0.111 1.209 1.183 82.54 
7.00 7.37 1.0267 1.0285 71.9 0.210 954.8 43.4 107 1.3437 0.420 0.226 0.121 1.230 1.200 81.16 
7.50 7.89 1.0287 1.0305 77.2 0.225 951.6 46.7 115 1.3445 0.456 0.245 0.132 1.251 1.218 79.79 
8.00 8.42 1.0308 1.0326 82.5 0.241 948.3 49.9 123 1.3453 0.495 0.266 0.143 1.273 1.237 78.42 
8.50 8.95 1.0329 1.0347 87.8 0.256 945.1 53.2 130 1.3460 1.295. 0.257 . 77S 
9.00 9.47 1.0349 1.0367 93.1 0.272 941.8 56.5 138 1.3468 1.318 1.277 75.69 
9.50 10.00 1.0370 1.0388 98.5 0.288 938.5 59.8 146 1.3476 1.342 1.297 74.34 
10.00 10.53 1.0390 1.0409 103.9 0.304 935.1 63.1 154 1.3484 1,367 15318 73203 
11.00 11,58 1.0432 1.0450 114.7 0.335 928.4 69.8 170 1.3500 1.418 1.362 70.37 
12.00 12.63 1.0473 1.0492 125.7 0.367 921.7 76.6 185 1.3515 1.473 1.409 67.77 
13.00 13.68 1.0515 1.0534 136.7 0.399 914.8 83.4 201 1.3531 1.530 1.458 65.24 
14.00 14.74 1.0558 1.0577 147.8 0.432 908.0 90.2 218 1.3548 1.590 1.509 62.76 
15.00 15.79 1.0602 1.0621 159.0 0.465 901.2 97.0 234 1.3564 1.654 1.563 60.35 
16.00 16.84 1.0648 1.0667 170.4 0.498 894.4 103.8 252 1.3582 1.721 8619 Sei0t 
17.00 17.89 1.0696 1.0714 181.8 0.531 887.7 110.5 270 1.3600 1.791 1:678 55:73 
18.00 18.95 1.0746 1.0765 193.4 0.565 881.2 117.1 289 1.3619 1.865 1.739 53.51 
28 LANTHANUM NITRATE, La(NO, ), - 6H,O 
MOLECULAR WEIGHT = 324.93. FORMULA WEIGHT, HYDRATE = 433.02 
A% H% p Ce M Cr (Cpa Gy) (nag) 4 Oo Ss n/p % Y T 
by wt. by wt. b29 De g/l g-mol/l g/l g/l 107 n PG Os/kg —_g-mol/I n/No cS the mmho/em — g-mol/l 
1.00 1.33 1.0062 1.0080 10.1 0.031 996.1 2ul 14, 1.3344 0.180 0.097 0.051 1.013 1.009 98.50 7.8 0.080 
2.00 2.67 1.0142 1.0160 20.3 0.062 993.9 4.3 28. 1.3358 0.358 0.192 0.103 1.025 1.013 97.33 14.2 0.151 
3.00 4.00 1.0226 1.0244 30.7 0.094 991.9 6.3 42 1.3372 0.525 0.283 0.152 1.040 1.019 95.97 20.1 0.221 
4.00 §.33 1.0309 1.0328 41.2 0.127 989.7 8.5 54a 1.3387 0.698 0.375 0.203 1.056 1.026 94.54 25.6 0.289 
5.00 6.66 1.0394 1.0413 52.0 0.160 987.4 10.8 Ae 1.3401 0.889 0.478 0.259 1.074 1.035 92.96 311 0.358 
6.00 8.00 1.0483 1.0502 62.9 0.194 985.4 12.8 86. 1.3416 1.079 0.580 0.315 1.091 1.043 91.46 36.0 0.420 
7.00 9.33 1.0575 1.0594 74.0 0.228 983.5 14.7 101. 1.3431 1.266 0.681 0.370 1.110 1,052 89.89 40.6 0.479 
8.00 10.66 1.0667 1.0686 85.3 0.263 981.4 16.8 piss 1.3445 1.463 0.787 0.428 1.130 1,061 88.36 45.0 0.535 
9.00 11.99 1.0761 1.0780 96.8 0.298 979.3 18.9 130. 1.3460 1.676 0.901 0.490 1.149 1.070 86.85 49.5 0.596 
10.00 13.33% 8 108539) 1.0873 Gei08.s 0.334 976.8 21.4 145 1.3475 1.874 1,007 0.548 1.170 1.080 85.32 53.4 0.648 
12.00 15.99 1.1055 1.1075 132.7 0.408 972.8 25.4 176. 1.3506 2.340 1.258 0,683 1.214 1.100 82.23 60.7 0.750 
14,00 18,66 1.1251 Mih271 oe S725 0.485 967.6 30.6 208 1.3538 2.822 1.517 0.821 1.262 1.124 79.08 67.4 0.845 
16,00) 21.32) .1.1456 1.1477 ,. 183.3 0.564 962.3 35.9 241. 1.3571 3.331 1.791 0.965 1,322 LL S6.05 Teck 73.2 0.930 
18.00 23.99 1.1667 1.1688 210.0 0.646 956.7 41.5 274 1.3604 3.869 2.080 1.115 1.390 1.194 71.79 Tia, 0.999 
20.00 26.65 1.1892 1.1914 237.9 0.732 951.3 46.9 308. 1.3638 4.418 2.375 1.267 1.463 1.233 68.20 81.4 1.055 
24.00 398” 1.2397 1.2359 296.1 0.911 937.6 60.6 379. 1.3709 1.641 1.333 60.81 86.7 Iels7 
28.00 Bu we | 1.2829 1.2852 359.2 1.105 923.7 74.5 453. 1.3783 1.854 1.448 53,83 86.8 1.138 
32.00 42.64 1.3319 1.3343 426.2 1.312 905.7 92.5 530. 1.3860 2.156°° 1.622 *=46i20) 84.0 1.095 
36.00 47.98 1.3874 1.3899 499.5 1.537 887.9 110.3 613. 1.3943 2.580 1.863 38.69 81.4 1.055 
40.00 53.31 1.4477 1.4503 579.1 1.782 868.6 129.6 700. 1.4030 3.205 2.218 31.14 71.9 0.911 
44.00 58.64 1.5084 1.5111 663.7 2.043 844.7 Jaats 788. 1.4118 4.105 2727 24.31 61.9 0.767 


tt 
if 
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29 LEAD NITRATE, Pb(NO,), 


MOLECULAR WEIGHT = 331.23 0.00", by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.479 For Values of 0.00 wt. %, solutions see Table 1, Acetic Acid. 
i an 
A% i) Re M a (Ga G,) a(n — '0,) A (6) S n/p o 7 Th 
by wt. D?° Dit g/l g-mol/l g/l g/l x 10+ n Te Os/kg —_g-mol/I n/No cS rhe mmho/cm_— g-mol/I 
a a a a ea ee eee 
0.50 1.0025 1.0043 5.0 0.015 997.5 0.8 6 1.3336 0.072 0.039 0.020 1.003 1.003 99.49 2.8 0.028 
1.00 1.0068 1.0086 10.1 0.030 996.7 1.5 12 1.3342. 0.137 0.074 0.039 1.006 1.001 99.21 5.4 0.054 
2.00 1.0155 1.0173 20.3 0.061 995.2 31 24 1.3354 0.258 0.139 0.074 1.011 0.998 98.71 9.6 0.099 
3.00 1.0243 1.0261 30.7 0.093 993.6 4.6 36 1.3366 0.372 0.200 0.107 1.016 0.993 98.27 13.3 0.141 
4.00. 1.0333 1.0352 41.3 0.125 992.0 6.2 49 1.3379 0.482 0.259 0.140 1.020 0.989 97.85 16.7 0.181 
§.00 1.0425 1.0444 52.1 0.157 990.4 7.8 61 1.339] 0.587 0.316 0.170 1.025 0.985 97.37 19.9 0.219 
6.00 1.0519 1.0537 63.1 0.191 988.7 9.5 73 1.3403 0.690 0.371 0.201 1.031 0.982 96.78 23.0 0.256 
7.00 1.0614 1.0632 74.3, 0.224 987.1 11.2 86 1.3415 0.792 0.426 0.231 1.038 0.980 96.12 25.9 0.292 
8.00 1.0710 1.0729 85.7 0.259 985.4 12.9 98 1.3428 0.891 0.479 0.260 1.046 0.979 95.40 28.6 0.326 
9.00 1.0809 1.0828 97.3 0.294 983.6 14.6 110 1.3440 0.987 0.531 0.288 1.054 0.978 94.64 31.3 0.360 
10.00 1.0909 1.0929 109.1 0.329 981.8 16.4 124 1.3454 1.081 0.581 0.316 1.063 0.976 93.89 33.9 0.393 
12.00 1.1115 1.1135 133.4 0.403 978.1 20.1 151 1.3481, 1.265 0.680 0.370 1.081 0.974 92.33 38.9 0.457 
14.00 1.1329 1.1349 158.6 0.479 974.3 24.0 180 1.3510 1.450 0.780 0.424 1.101 0.973 90.69 43.4 0.515 
16.00 1.1550 1.1571 184.8 0.558 970.2 28.0 209 1.3539 1.639 0.881 0.479 1.122 0.973 88.94 47.5 0.570 
18.00 1.1779 1.1800 212.0 0.640 965.9 32.3 239 1.3569 1.825 0.981 0.534 1.146 0.975 87.10 51.4 0.621 
20.00 1.2017 1.2038 240.3 0.726 961.4 36.9 271 1.3601 2.008 1.080 0.587 1.172 0.977 85.15 55.2 0.673 
24.00 1.2519 1.2541 300.5 0.907 951.5 46.8 337 1.3667 2.361 1.269 0.689 1.233 0.987 80.97 62.5 0.772 
28.00 1.3059 1.3082 365.7 1.104 940.3 58.0 407 | WEG 2.714 1.459 0.790 1.306 1.002 76.43 68.4 0.858 
32.00 1.3640 1.3664 436.5 1.318 927.5 70.7 481 1.3811 1.398 1.027 71.39 72.5 0.920 
34.00 1.3947 1.3972 474.2 1.432 920.5 Tait 520 1.3850 1.459 1.048 68.42 74.8 0.954 
30 LITHIUM CHLORIDE, LiCl 
MOLECULAR WEIGHT = 42.40 0.00 °,, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.023 For Values of 0.00 wt. ",, solutions see Table 1, Acetic Acid. 
A% p CG; M (en (C, — C,) (n —n,) A O S n/p % 7} Al, 
by wt. | Bye a g/l g-mol/l g/l g/l nO n °C =—Os/kg ~—sg-mol/I n/N. cS rhe mmho/cm_— g-mol/] 
0.50 1.0012 1.0029 5.0 0.118 996.2 al 11 1.3341 0.415 0.223 0.120 1.017 1.018 98.08 10.1 0.105 
1.00 1.0041 1.0059 10.0 0.237 994.0 4.2 21 1.3351 0.836 0.450 0.244 1.035 1.033 96.43 19.0 0.208 
2.00 1.0099 1.0117 20.2 0.476 989.7 8.5 43 1.3373 1.724 0.927 0.504 1.070 1.062 93.27 34.9 0.406 
3.00 1.0157 1.0175 30.5 0.719 985.2 13.0 64 1.3394 2.684 1.443 0.782 1.106 1.091 90.22 49.8 0.600 
4.00 1.0215 1.0233 40.9 0.964 980.6 17.6 85 1.3415 3.727 2.004 1.075 1.144 1.122 87.26 63.6 0.791 
5.00 1.0272 1.0290 51.4 1.211 975.9 22.4 106 1.3436 4.859 2.612 1.386 1.183 1.154 84.36 76.4 0.978 
6.00 1.0330 1.0348 62.0 1.462 971.0 27.2 127 1.3457 6.14 3.30 1.723 1.224 1187-81-55 88.3 1.16 
7.00 1.0387 1.0405 72.7 1.715 966.0 32.2 148 1.3478 7.56 4.07 2.081 1.266 1.221 78.83 99.5 1.34 
8.00 1.0444 1.0463 83.6 1.971 960.9 37.3 169 1.3499 9.11 4.90 2.449 1.310 See 10.10 110. 1.52 
9.00 1.0502 1.0521 4s eed) 955.7 42.6 190 1.3520 10.79 5.80 2.825 1.357 19S yen 3-52 119. 1.69 
10.00 1.0560 1.0578 105.6 2.490 950.4 47.9 211 1.3541 12.61 6.78 3.205 1.408 1.336 70.88 127. 1.84 
12.00 1.0675 1.0694 128.1 3.021 939.4 58.8 253 1.3583 16.59 8.92 3.951 1.519 1.426 65.68 140. pss 
14.00 1.0792 1.0811 151.1 3.563 928.1 70.1 295 1.3625 21.04 11.31 4.670 1.644 1527 200.70 151. 2.34 
16.00 1.0910 1.0929 174.6 4.117 916.4 81.8 338 1.3668 1.783 1637) 05:99 160. 2.56 
18.00 1.1029 1.1048 198.5 4.682 904.4 93.9 381 1.3711 1.938 1.761 51.50 167. 2.73 
20.00 1.1150 1.1170 223.0 5.260 892.0 106.2 425 1.3755 2.124 1.909 46.99 170. 2.80 
22.00 1.1274 1.1294 248.0 5.850 879.3 118.9 469 1.3799 2.336 2.076 42.72 170. 2.79 
24.00 1.1399 1.1419 273.6 6.452 866.3 131.9 514 1.3844 2.595 2.281 38.46 167. 2.73 
26.00 1.1527 1.1548 299.7 7.069 853.0 145.2 560 1.3890 2.919 2.537 34.19 163. 2.63 
28.00 1.1658 1.1678 326.4 7.699 839.4 158.9 606 1.3936 3.311 2.846 30.14 156. 2.47 
30.00 1.1791 1.1812 353.7 8.343 825.4 172.9 653 1.3983 3.777) | P3210" 426142 146. 2225 
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31 MAGNESIUM CHLORIDE, MgCl, : 6H,O 


= 95. WEIGHT, HYDRATE = 203.33 0.00 % by wt. data are the same for all compounds. 
PAIGE SoRCAEIOREFRAGTIVIEY 0455. For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 


y OY Cc M Cc, (C,-C,) (n —n,) A oO S nlp ¢ y Ty 
see ate D2? D238 g/l_~—sg-mol/I g/l g/l x 10* n 2C Os/kg g-mol/l_— n/n, cS the mmho/cm_g-mol/l 
SSS EE 

ql .0022 1.0040 5.0 0.053 997.2 1.0 13 1.3343 0.255 0.137 0.073 1.022 1.022 97.66 8.6 0.092 
he ae tices 1.0080 10.1 0.106 996.2 2.0 26 1.3356 0.517 0.278 0.150 1.044 1.040 95.59 16.6 0.183 
2.00 4.27 1.0144 1.0162 20.3 0.213 994.1 4.1 51 1.3381 1.063 0.572 0.311 1.089 1.076 91.60 31.2 0.356 
3.00 6.41 1.0226 1.0244 30.7 0.322 991.9 6.3 76 1.3406 1.653 0.889 0.483 1.137 1.114 87.80 44.5 0.530 
4.00 8.54 1.0309 1.0328 41.2 0.433 989.7 8.5 102 1.3432 2.297 1.235 0.671 1.186 1.153 84.13 56.4 0.690 
5.00 10.68 1.0394 1.0412 52.0 0.546 987.4 10.8 127 1.3457 3.012 1.619 0.875 1.239 1.194 80.57 66.9 0.840 
6.00 12.81 1.0479 1.0497 62.9 0.660 985.0 13.2 153 1.3483 1.295 1.238 77.09 yf pes 0.990 
7.00 14.95 1.0564 1.0583 74.0 0.777 982.5 15.7 178 1.3508 1.355 1.285 T7367 86.4 1.13 
8.00 17.08 1.0651 1.0670 85.2 0.895 979.9 18.3 204 1.3534 1.420 1.336 70.30 94.5 1.26 
9.00 19.22 1.0738 1.0757 96.6 1.015 977.2 94) (sh 2M | 1.3560 1.490 1.390 66.98 102.0 1.38 
10.00 21.35 1.0826 1.0845 108.3 1.137 974.4 23.9 257 1.3587 1.567 1.450 63.70 108.0 1.49 
12.00 25.62 1.1005 1.1025 132.1 1.387 968.5 29.8 311 1.3641 1.742 1.586 57.30 119.0 1.69 
14.00 29.89 1.1189 1.1209 156.6 1.645 962.3 36.0 365 1.3695 1.952 1.748 $1.13 127.0 1.84 
16.00 34.16 1.1372 1.1392 181.9 1.911 955.2 43.0 419 1.3749 2.203 1.941 45.30 132.0 1.94 
18.00 38.43 1.1553 1.1574 208.0 2.184 947.4 50.8 474 1.3804 2.502 2.170 39.89 134.0 1.99 
20.00 42.70 1.1742 1.1763 234.8 2.466 939.4 58.9 529 1.3859 2.861 2.441 34.89 134.0 1.99 
22.00 46.97 1.1938 1.1959 262.6 2.758 931.2 67.1 585 1.3915 3.316 2.783 30.10 131.0 1.93 
24.00 51.24 1.2140 1.2162 291.4 3.060 922.6 75.6 642 1.3972 3.909 3.226 25.53 126.0 1.81 
26.00 5551 1.2346 1.2368 321.0 3.371 913.6 84.6 700 1.4030 4.685 3.802 21.30 118.0 1.67 
28.00 59.78 12555) 1.2577, 351-5 3.691 903.9 94.3 759 1.4089 5.698 4.547 17.52 109.0 1.50 
30.00 64.05 1.2763 1.2786 382.9 4.021 893.4 104.8 818 1.4148 7.003 5.498 14.25 97.9 1.32 


32 MAGNESIUM SULFATE, MgSO, - 7H,O 


MOLECULAR WEIGHT = 120.37 FORMULA WEIGHT, HYDRATE = 246.48 0.00 ‘%, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.572 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% 1p A p Cc M Ca (C.—€.) (@ =n A 0) Ss nip oi) y Wf 
by wt. by wt. Diy D3 g/l g-mol/l_ g/l g/l x 10* n "Cc Os/kg g-mol/l n/n, cS rhe mmho/cm_ g-mol/l 
0.50 1.02 1.0033 1.0051 5.0 0.042 998.3 0.0 10 1.3340 0.103 0.055 0.029 1.025 1.024 97.35 4.1 0.041 
1.00 2.05 1.0084 1.0102 10.1 0.084 998.3 —0.1 20 1.3350 0.192 0.103 0.055 1.052 1.045 94.88 7.6 0.078 
2.00 4.10 1.0186 1.0204 20.4 0.169 998.2 0.0 4] 1.3371 0.361 0.194 0.104 1.110 1.092 89.91 13.3 0.141 
3.00 6.15 1.0289 1.0307 30.9 0.256 998.0 0.2 61 1.3391 0.522 0.281 0.151 1.175 1.144 84.94 18.4 0.201 
4.00 8.19 1.0392 1.0411 41.6 0.345 997.6 0.6 81 1.3411 0.692 0.372 0.201 1.247 1.202 80.05 2301 0.258 
5.00 10.24 1.0497 1.0515 52.5 0.436 997.2 1a | 101 1.3431 0.868 0.467 0.253 1,325" 1.265" “foe 27.4 0.311 
6.00 12.29 1.0602 1.0621 63.6 0.528 996.6 1.6 121 1.3451 1.048 0.564 0.306 1.408 1.330 70.90 31.1 0.358 
7.00 14.34 1.0708 1.0727 75.0 0.623 995.9 2.3 142 1.3471 1.235 0.664 0.361 1.495 1.399 66.77 34.4 0.399 
8.00 16.39 1.0816 1.0835 86.5 0.719 995.1 3.2 162 1.3492 1.431 0.770 0.419 1.590 1.473 62.75 Sie 0.436 
9.00 18.44 1.0924 1.0944 98.3 0.817 994.1 4.1 182 1.3512 1.635 0.879 0.478 1.699 1.558 58.75 40.0 0.471 
10.00 20.48 1.1034 1.1053 110.3 0.917 993.0 5.2 202 1.3532 1.849 0.994 0.541 1.825 1.657 54.69 42.7 0.506 
12.00 24.57 1.1257 1.1276 135.1 1.122 990.6 7 | 242 lesy pe GALE) 1.243 0.675 2.100 1.869 47.53 48.4 0.581 
14.00 28.67 1.1484 1.1504 160.8 1.335 987.6 10.6 283 1.3613 2.861 1.538 0.832 2.407 2.100 41.46 53.3 0.647 
16.00 32.76 DATs L737 STS 1.557 984.2 14.0 324 1.3654 3.673 1.974 1.061 2.803 2.397 35.61 Sou 0.673 
18.00 36.86 1.1955, 1.1976, 215.2 1.787 980.3 17.9 364 1.3694 3.353. 2.810 29r77 cx yd 0.652 
20.00 40.95 1.2198 1.2220 244.0 2.026 975.9 22.4 405 1.3735 4.139 3.400 24.11 51.1 0.617 
22.00 45.05 1.2447 1.2469 273.8 2.275 970.9 27.4 446 1.3776 5.189 4.177 19.23 48.8 0.586 
24.00 49.14 1.2701 1.2724 304.8 2.532 965.3 32.9 487 1.3817 6.485 5.116 15.39 45.9 0.547 
26.00 53.24 1.2961 1.2984 337.0 2.799 959.1 39.1 528 1.3858 8.050 6.223 12.40 42.3 0.500 
33 MALTOSE, C,,H,,0,, -1H,O 
MOLECULAR WEIGHT = 342.29 FORMULA WEIGHT, HYDRATE = 360.31 0.00 %, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.038 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
er eee ee 
A% H% p G M Cc, (C,—C,) (n —n,) A O S n/p ¢ y ny 
by wt. by wt. Di? D3 —og/l_—sg-mol/l_—g/I g/l x 104 n °C Os/kg g-mol/l_— n/n, cS rhe mmbho/cm_ g-mol/I 
a ee ee 
0.50 0.53 1.0003 1.0020 5.0 0.015 995.3 3.0 7 1.3337 0.027 0.015 0.007 1.014 1.016 98.45 
1.00 1.05 1.0023 1.0041 10.0 0.029 992.3 6.0 15 1.3345 0.055 0.030 0.015 1.028 1.028 97.08 
1.50 1.58 1.0043 1.0061 15.1 0.044 989.2 9.0 22 1.3352 0.083 0.045 0.023 1.043 1.040 95.71 
2.00 2.11 1.0063 1.0081 20.1 0.059 986.2 12.0 29 1.3359 0.112 0.060 0.031 1.058 1.053 94.33 
2.50 2.63 1.0083 1.0101 25.2 0.074 983.1 15.1 37 1.3367 0.140 0.075 0.040 1.074 1.067 92.95 
3.00 3.16 1.0104 1.0121 30.3 0.089 980.0 18.2 44 1.3374 0.169 0.091 0.048 1.090 1.081 91.56 
3.50 3.68 1.0124 1.0142 35.4 0.104 976.9 21.3 52 1.3382 0.199 0.107 0.057 1.107. 1.095 90.17 
4.00 4.21 1.0144 1.0162 40.6 0.119 973.8 24.4 59 1.3389 0.229 0.123 0.065 1.124 1.110 88.78 
4.50 4.74 1.0164 1.0182 45.7 0.134 970.7 27.6 67 1.3397 0.259 0.139 0.074 1.142 1.126 87.41 
5.00 5.26 1.0184 1.0202 50.9 0.149 967.5 30.7 74 1.3404 0.290 0.156 0.083 1.160 1.141 86.03 
5.50 5.79 1.0204 1.0222 56.1 0.164 964.3 33.9 82 1.3412 0.321 0.172 0.092 1.179 1.157 84.68 
6.00 6.32 1.0224 1.0243 61.3 0.179 961.1 37.1 90 1.3420 0.352 0.189 0.101 1.198 1.174 83.34 
6.50 6.84 1.0245 1.0263 66.6 0.195 957.9 40.4 97 1.3427 0.384 0.206 0.111 1.217 1.190 82.01 
~ 7.37 1.0265 1.0283 71.9 0.210 954.6 43.6 105 1.3435 0.416 0.224 0.120 1.237 1.207 80.69 
i 7.89 1.0285 1.0303 77.1 0.225 951.3 46.9 113 1.3443 0.449 0.241 0.130 1.257) “«1.225\ 97988) 
ica on ene - 1.0323 82.4 0.241 948.0 50.2 120 1.3450 0.482 0.259 0.139 1.278 1.243 78.07 
Sa) 3 i 1.0343 87.8 0.256 944.7 53.5 128 1.3458 0.516 0.277 0.149 1.300 1.262 “76.77 
i 47 1.0345 1.0363 93.1 0.272 941.4 56.8 136 1.3466 0.550 0.296 0.159 1.322 1.281 75.48 
9.50 10.00 1.0365 1.0383 98.5 0.288 938.0 60.2 144 1.3474 0.584 9 345 300 «74.19 
10.00 10.53 p 0.314 0.16 | 1 S| 
a fe aor 1.0403 103.8 0.303 934.6 63.6 152 1.3482 0.619 0.333 0.180 1.369 1.321) e72iee 
ay EP eae 0443 114.7 0.335 927.8 70.4 167 1.3497 0.691 0.371 0.201 1.419 1.364 70.34 
i K i 0483 125.6 0.367 920.9 W3 183 1.3513 0.765 0.411 0.223 1.471 1.409 67.83 a 


33 MALTOSE, C,,H,,0,, - 1H,O0—{Continued) 


A% H% p Ler M Cc, (Cc, —C,) (mn — n,) A Oo S n/p ? y T 
by wt. by wt. D2° Dae g/l g-mol/I g/l g/l 10% n AG Os/kg g-mol/! = n/n, cS rhe  mmho/cm g-mol/l 
13.00 13.68 1.0505 1.0523 136.6 0.399 913.9 84.3 199 1.3529 0.841 0.452 0.245 1.527 1.456 65.37 
14.00 14.74 1.0545 1.0563 147.6 0.431 906.8 91.4 216 1.3546 0.919 0.494 0.268 1.585 1.506 62.97 
15.00 15.79 1.0585 1.0603 158.8 0.464 899.7 98.6 232 1.3562 1.000 0.538 0.292 1.646 1.558 60.63 
16.00 16.84 1.0629 1.0648 170.1 0.497 892.8 105.4 248 1.3578 1.080 0.581 0.315 1.712 1.614 58.31 
17.00 17.89 1.0672 1.0691 181.4 0.530 885.8 112.4 265 1.3595) #1165 0.626 0.340 1.780 1.672 56.05 
18.00 18.95 1.0716 1.0735 192.9 0.563 878.7 119.5 282 1.3612 1.250 0.672 0.365 1.855 1.735 53.79 
19.00 20.00 1.0759 1.0778 204.4 0.597 871.5 126.7 298 1.3628 1.338 0.719 0.391 1.936 1.803 51.55 
20.00 21.05 1.0801 1.0820 216.0 0.631 864.1 134.1 314 1.3644 1.430 0.769 0.418 2.017 1.871 49.48 
22.00 23.16 1.0894 1.0913 239.7 0.700 849.7 148.5 348 1.3678 1.635 0.879 0.478 2.212 2.034 45.13 
24.00 25.26 1.0984 1.1004 263.6 0.770 834.8 163.4 384 1.3714 1.848 0.993 0.540 2.458 2.242 40.60 
26.00 27.37 1.1080 1.1100 288.1 0.841 819.9 178.3 419 1.3749 2.080 1.118 0.608 2.748 2.485 36.32 
28.00 29.47 PES “VAST 312.8 0.913 804.3 193.9 455 13785 2.335 1.255 0.681 3.060 2.745 32.62 
30.00 31.58 1.1269 1.1289 338.1 0.987 788.8 209.4 491 1.3821 2.615 1.406 0.762 3.420 3.041 29.18 
32.00 33.68 1.1367 1.1387 363.7 1.062 773.0 225.2 $28 1.3858 2.925 1.572 0.850 3.910 3.447 25.52 
34.00 35.79 1.1463 1.1483 389.7 1.138 756.6 241.6 566 1.3896 3.252 1.748 0.943 4.438 3.879 22.49 
36.00 37.89 1.1561 1.1582 416.2 1.215 739.9 258.3 605 1.3935 3.600 1.935 1.040 5.040 4.368 19.80 
38.00 40.00 1.1663 1.1684 443.2 1.294 723.1 275.1 644 1.3974 3.990 2.145 1.148 5.820 5.000 17.15 
40.00 42.10 1.1769 1.1790 470.8 1.375 706.1 292.1 683 1.4013 4.408 2.370 1.264 6.912 5.885 14.44 
42.00 44.21 1.1878 1.1899 498.9 1.457 688.9 309.3 721 1.4051 4.878 2.622 1.390 8.175 6.896 12.21 
44.00 46.31 1.1979 1.2000 527.1 1.539 670.8 327.4 764 1.4094 5.352 2.877 1.518 9.630 8.055 10.36 
46.00 48.42 1.2084 1.2105 555.9 1.623 652.5 345.7 806 1.4136 11.45 9.492 8.72 
48.00 50.52 1.2194 1.2216 585.3 1.709 634.1 364.1 847 1.4177 14.12 11.60 7.07 
50.00 52.63 1.2304 1.2326 615.2 1.796 615.2 383.0 887 1.4217 17.75 14.46 5.62 
52.00 54.74 1.2416 1.2438 645.6 1.885 596.0 402.2 930 1.4260 21.99 17.74 4.54 
54.00 56.84 1.2528 1.2550 676.5 1.975 576.3 421.9 978 1.4308 28.70 22.96 3.48 
56.00 58.94 1.2638 1.2660 707.7 2.066 556.1 442.1 1020 1.4350 38.15 30.25 2.62 
58.00 61.05 1.2746 1.2769 739.3 2.159 535.3 462.9 1064 1.4394 49.20 38.68 2.03 
60.00 63.16 L2852, 1.2878 79h3 2-eo2 514.2 484.0 1110 1.4440 


34 MANGANOUS SULFATE, MnSO, - 1H,O 


MOLECULAR WEIGHT = 151.00 FORMULA WEIGHT, HYDRATE = 169.01 0.00 “% by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.541 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p Ce M Cc, (C,-C,) (n —n,) A oO S n/p ¢ y Tt 
by wt. by wt. bie Des g/l  g-mol/l_— g/l g/l x 10* n 2G Os/kg g-mol/l = n/n, cS the mmho/cm_ g-mol/l 
1.00 1.12 1.0080 1.0098 10.1. 0.067 997.9 0.3 18 1.3348 0.160 0.086 0.045 1.044 1.038 95.59 6.2 0.063 
2.00 2.24 1.0178 1.0196 20.4 0.135 997.5 0.8 36 1.3366 0.306 0.164 0.088 1.088 1.071 91.73 10.6 0.111 
3.00 3.36 1.0277 1.0296 30.8 0.204 996.9 13 54 1.3384 0.437 0.235 0.126 HA3S 1.10%; 87:93 14.6 0.157 
4.00 4.48 1.0378 1.0396 41;S59910:275' 9996.3 2.0 72 1.3402 0.569 0.306 0.165 1.185 1.145 84.19 18.3 0.199 
5.00 5.60 1.0480 1.0498 52.4 0.347 995.6 Dae 90 1.3420 0.701 0.377 0.204 1.240 1.186 80.48 21.6 0.240 
6.00 6.72 1.0583 1.0602 63.5 0.421 994.8 3.4 108 1.3438 0.838 0.451 0.244 1.298 1.229 76.87 24.7 0.278 
7.00 7.83 1.0688 1.0707 74.8 0.495 994.0 4.3 127 1.3457 0.978 0.526 0.285 1360) 1i275:) °73:.36 27.4 0.312 
8.00 8.95 1.0794 1.0813 86.4 0.572 993.1 5.2 145 1.3475 1.122 0.603 0.328 1.428 1.325 69.90 29.9 0.343 
9.00 10.07 1.0902 1.0921 98.10,..0.650 992.1 6.1 164 1.3494 1.275 0.685 0.373 1.502 1.380 66.46 32.3 0.372 
10.00 11.19 L.1O122 BV1031)) 110. 1iv.0:729 —99R1 722, 183 1.3513 1.439 0.773 0.421 1.584 1.441 63.01 34.5 0.401 
11.00 12.31 1.1123 1.1143 122.4 0.810 990.0 8.3 202 1.3532 1.612 0.867 0.472 1.675 1.509 59.57 36.7 0.428 
12.00 13.43 1.1236 1.1256 134.8 0.893 988.8 9.5 221 1.3551 1.797 0.966 0.526 L775 1583. $6.23 38.7 0.454 
13.00 14.55 TLSSE PLAST bes 147.6: 070.977 © 987.5 10.7 240 1.3570 =1.995 1.073 0.583 1.883 1.663 52.99 40.5 0.478 
14.00 15.67 1.1467 1.1487 160.5 1.063 986.2 12.1 259 1.3589 2.207 1,187 0.645 2.001 1.749 49.87 42.2 0.499 
15.00 16.79 1.1585 1.1606 173.8 1.151 984.7 13.5: 279 1.3609 2.431 1.307 0.709 2.129 1.841 46.88 43.7 0.518 
16.00 17.91 1.1705 1.1726 187.3 1.240 983.2 15.0 299 1.3629 2.669 1.435 0.777 2.267 1.940 44.03 44.9 0.534 
17.00 19.03 1.1827 1.1847 201.1 1.331 981.6 16.6 318 1.3648 2.922 1,571 0.850 2.415 2.046 41.32 45.9 0.548 
18.00 20.15 £19505 BE 1971 0 215.1 1.425 979.9 18.3 338 1.3668 3.194 1.717 0.926. 2.575) 2160" “38:75 46.7 0.559 
19.00 21.27 1.20754 91.2097. 5229.49 91:519 978.1 20.1 358 1.3688 3.486 1.874 1.008 2.747 2.280 36.32 47.3 0.566 
20.00 22.39 1.2203 1.2224 244.1 1.616 976.2 22.0 378 1.3708 3.801 2.043 1.096 2.932 2.408 34.04 47.6 0.570 


35 D-MANNITOL, CH,OH(CHOH),CH,OH 


MOLECULAR WEIGHT = 182.17 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.063 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p icy M Ge (Cc, —C,) (n —n,) A Oo S n/p 0) } fh 
by wt. Bi pes g/l g-mol/l g/l g/l x 10* n °C Os/kg —_g-mol/I n/No cS rhe mmho/cm — g-mol/I 
0.50 1.0000 1.0018 5.0 0.027 995.0 auz 7 1.333% 0.051 0.028 0.014 1.015 1.017 98.30 
1.00 1.0017 1.0035 10.0 0.055 991.7 6.5 15 1.3345 0.103 0.055 0.029 1.030 1.030 96.89 
1.50 1.0035 1.0053 15.1 0.083 988.5 9.8 22 1.3352 0.156 0.084 0.044 1.044 1.042 95.59 
2.00 1.0053 1.0071 20.1 0.110 985.2 13.1 29 1.3359 0.209 0.112 0.059 1.058 1.055 94.33 
2.50 1.0070 1.0088 25.2 0.138 981.9 16.4 37 1.3367 0.262 0.141 0.075 1.072 1.067 93.07 
3.00 1.0088 1.0106 30.3 0.166 978.5 19.7 44 1.3374 0.317 0.170 0.091 1.087 1.079 91.84 
3.50 1.0106 1.0124 35.4 0.194 975.2 23.0 52 1.3381 0.371 0.200 0.107 1.101 1.092 90.61 
4.00 1.0124 1.0141 40.5 0.222 971.9 26.4 59 1.3389 0.427 0.230 0.123 1.117 1.105 89.38 
4.50 1.0141 1.0159 45.6 0.251 968.5 29.7 66 1.3396 0.483 0.260 0.140 1.132 1.119 88.13 
5.00 1.0159 1.0177 50.8 0.279 965.1 33.1 73 1.3403 0.540 0.290 0.156 1.149 1.133 86.86 
5.50 1.0177 1.0195 56.0 0.307 961.7 36.5 81 1.3411 0.598 0.321 0.173 1.166 1.148 85.56 
6.00 1.0195 1.0213 61.2 0.336 958.3 39.9 88 1.3418 0.656 0.353 0.191 1.185 1.164 84.24 
6.50 1.0212 1.0230 66.4 0.364 954.9 43.4 95 1.3425 0.715 0.384 0.208 1.204 1.181 82.92 
7.00 1.0230 1.0248 71.6 0.393 951.4 46.8 103 1.3433 0.774 0.416 0.225 1,223 1.198 81.59 
7.50 1.0248 1.0266 76.9 0.422 947.9 50.3 110 1.3440 0.835 0.449 0.243 1.244 1.216 80.26 
8.00 1.0266 1.0284 82.1 0.451 944.5 53.8 117 1.3447 0.896 0.482 0.261 1.264 1.234 78.93 
8.50 1.0284 1.0302 87.4 0.480 941.0 57.2 125 1.3455 0.958 0.515 0.279 1.286 1.253 77.62 
9.00 1.0302 1.0320 92.7 0.509 937.5 60.7 132 1.3462 1.020 0.549 0.298 1.308 1.272 76.31 


35 D-MANNITOL, CH,OH(CHOH),CH,OH—{Continued) 


A% Z (ey M G (Ge=C,) (in — 1,) A 1) S nlp ¢ ? T 
by wt. D2° D2 g/l g-mol/I g/l g/l x 10¢ n °G Os/kg —_ g-mol/I n/N, cS rhe mmho/cm_ g-mol/l 
ee ee eee 
9.50 1.0320 1.0338 98.0 0.538 934.0 64.3 139 «(1.3469 «1.084 0.583. »=0.316~—1.330-'1.291 75.03 
10.00 1.0338 1.0357 103.4 0.568 930.5 67.8 147 1.3477. 1.148 (0.617. «0.335. —s«1.353.s«A31 73.76 
11.00 1.0375 1.0393 114.1 0.626 923.4 14.8 161 1.3491 1.279 0.688 0.374 1.400 1.352 71.28 
12.00 1.0412 1.0431 124.9 0.686 916.3 81.9 176 1.3506 1.413 0.760 0.413 1.450 1.395 68.85 
13.00 1.0450 1.0469 135.9 0.746 909.2 89.0 191 «1.3521 «S51 0.834 -Ss«0.454.—s*:.SOL 1.440 66.47 
14.00 1.0489 1.0508 146.9 0.806 902.1 96.1 207 «1.3536 =—«1.692 0.910 0.495.—s«*1.555 1.486 64.16 
15.00 1.0529 1.0548 157.9 0.867 895.0 103.2 222. «1.3552. «1.837 0.988 0.537. -s«1.612.—s«*1.534— 61.91 
ee eee 
36 METHANOL, CH,OH 
MOLECULAR WEIGHT = 32.03 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.247 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
se a a Ne 
A% p (St M Gye (Go Ce mn —0;) A 1) S n/p ¢ Y i 
bywt. Dj} D3 g/l g-mol/l g/l g/l x 10* n a Os/kg g-mol/l nino cS rhe mmho/cm_ g-mol/I 
poe fee i ee ee ee eee 
0.50 0.9973 0.9991 5.0 0.156 992.4 5.9 1 1.3331 0.278 0.149 0.080 1.020 1.025 97.84 
1.00 0.9964 0.9982 10.0 0.311 986.5 11.7 2 1.3332 0.560 0.301 0.162 1.038 1.044 96.15 
1.50 0.9956 0.9973 14.9 0.466 980.6 17.6 3 1.3333 0.847 0.455 0.247 1.053 1.060 94.74 
2.00 0.9947 0.9965 19.9 0.621 974.8 23.4 4 . 1.3334 1.140 0.613 0.333 . 1.068 1.076, saqias 
2.50 0.9938 0.9956 24.8 0.776 969.0 29.2 5 1.3335 1.442 0.776 0.422 1.083 1.092 92.14 
3.00 0.9930 0.9947 29.8 0.930 963.2 35.0 6 1.3336 1.750 0.941 0.512 1.098 1.108 90.85 
3.50 0.9921 0.9939 34.7 1.084 957.4 40.8 8 1.3337 2058 1.106 0.601 1.114 1.125 89.59 
4.00 0.9913 0.9930 39.7 1.238 951.6 46.6 9 1.3339 2370 1274 0.692 1.129. 1.142 Seqm 
4.50 0.9904 0.9922 44.6 1.392 945.9 52.4 10 1.3340 «2.691 1.447 0.784. sd.145 ‘1.159 87.15 
5.00 0.9896 0.9914 49.5 1.545 940.1 58.1 11 1.3341 3.020 1.624 0.877 1.161 1.176 85.96 
5.50 0.9888 0.9905 54.4 1.698 934.4 63.8 121.3342 «3.362 «1.807 0.974. -—Ss1.177—s«1.193 84.79 
6.00 0.9880 0.9897 59.3 1.851 928.7 69.5 14 1.3343. 3.710 1.995 1.071 1.194 1.210 83.62 
6.50 0.9872 0.9889 64.2 2.003 923.0 75.2 15 1.3345 «4.058 2.182 1.167 1.210 1.228 82.46 
7.00 0.9864 0.9881 69.0 2.156 917.3 80.9 16 1.3346 4.410 2371 1.265 1.227 1.247 “Sige 
7.50 0.9855 0.9873 73.9 2.308 911.6 86.6 17) 13347 4:769° 92504. 1 S62en 14d os mene 
8.00 0.9848 0.9865 788 2.460 906.0 92.3 iS meeICo348 UES GMO ITG 1.459 1.261 «1.283 79.15 
8.50 0.9840 0.9857 83.6 2.611 900.3 97.9 20. «1.3350 «5.49 2.95 1.554 1.278 1.301 78.11 
9.00 0.9832 0.9849 88.5 2.763 894.7 103.5 21 «1.3351 5.85 3.15 1.649 1.294 1.319 77.12 
9.50 0.9824 0.9841 933 2.914 889.1 109.2 mG) ek GP) ale 1:745°° “1.310 s36neeronI 
10.00 0.9816 0.9833 98.2 3.065 883.5 114.8 3A 13354 Go Coma ss 1.841 1.326 Ue ias4 sen 
11.00 0.9801 0.9818 107.8 3.366 872.3 126.0 D7 1h3356N 7 ONG 2.032 1.357. «1.387 ‘73.57 
12.00 0.9785 0.9803 117.4 3.666 861.1 ‘137.1 29 «1.3359 «8.14 4.38 2.221 1.386 1.419 72.00 
13.00 0.9770 0.9787 127.0 3.965 850.0 148.2 32 1.3362 8.93 4.80 2.407 1.415 1.451 70.53 
14.00 0.9755 0.9772 136.6 4.264 838.9 159.3 35 1 3365 M72 S93 2.588 1.443 1.482 69.15 
15.00 0.9740 0.9757 146.1 4.561 827.9 170.3 ti lekta? GR Se D767 ATIO 1 SIS MeOTeS 
16.00 0.9725 0.9742 155.6 4.858 8169 181.3 40 1.3370 11.36 6.11 2.946 1.498 1.544 66.61 
17.00 0.9710 0.9727 165.1 5.154 805.9 192.3 43) 33730123 GST 3.126 "1525 "1.574 eee 
18.00 0.9695 0.9712 174.5 5.449 795.0 203.2 Ws fiaky(s 1eEY 7K: 3.308 1.551 1.603 64.35 
19.00 0.9680 0.9698 183.9 5.742 784.1 214.1 49 1.3379 14.06 7.56 3.490 1.576 1.632 63.31 
20.00 0.9666 0.9683 193.3 6.035 773.2 225.0 511.3381 15.02 8.07 3.669 1.601 1.660 62.34 
22.00 0.9636 0.9653 212.0 6618 751.6 2466 571.3387 16.98 9.13 4.019 1.649 1.715 60.52 
24.00 0.9606 0.9623 230.5 7.198 730.1 268.2 62 1.3392 19.04 10.23 4.359 1.694 1.767 ‘58.91 
26.00 0.9576 0.9593 249.0 7.773 7086 289.6 67 1.3397 -21.23-«*11.42 1732) L813 
28.00 0.9545 0.9562 267.3 8344 687.2 311.0 72 1.3402 23.59 12.68 1.765 1.853 56.55 
30.00 0.9514 0.9531 285.4 8911 666.0 332.3 77 «1.3407 25.91 13.93 1.791 1.886 55.72 
32.00 0.9482 0.9499 303.4 9.473 644.8 353.5 811.3411 28.15 15.13 1.810 1.913 55.13 
34.00 0.9450 0.9466 321.3 10.031 623.7 374.6 85 1.3415 30.48 16.39 1.823 1.933 54.74 
36.00 0.9416 0.9433 339.0 10.583 602.6 395.6 89 1.3419 32.97 17.73 1.831 1.949 54.49 
38.00 0.9382 0.9399 356.5 11.131 581.7 416.6 92 1.3422 35.60 19.14 1.835 1.959 54.40 
40.00 0.9347 0.9363 373.9 11.672 5608 437.4 95 1.3425 386 208 1.833 1.965 54.45 
42.00 0.9311 0.9327 391.0 12.209 540.0 458.2 O7Mee3427 Mis 9229 1.827 1.966 54.62 
44.00 0.9273 0.9290 408.0 12.739 519.3 478.9 99 1.3429 445 23.9 1.817 1.963 54.93 
46.00 0.9235 0.9251 424.8 13.263 498.7 499.5 100 -1.3430 47.8 25.7 1.801 1.955 55.40 
48.00 0.9196 0.9212 441.4 13.781 4782 5201 101. 1.3431 S12 27.5 1.781 1.940 $6.05 
50.00 0.9156 0.9172 457.8 14.292 4578 540.5 101 «1.3431 54.5 29.3 1.757 1.923 56.80 
52.00 0.9114 0.9130 473.9 14.797 437.5 560.7 tO1 13431 58. 31 1.732 1.905 57.61 
54.00 0.9072 0.9088 489.9 15.295 4173 580.9 100 «1.3430 62.0 33.3 1.705 1.883 58.52 
56.00 0.9030 0.9046 505.7 15.787 397.3 600.9 99 1.3429 66.0 35.5 1.673 1.857 59.64 
58.00 0.8987 0.9003 521.2 16274 3775 6208 98 1.3428 70.0 376 1.638 1.826 60.94 
60.00 0.8944 0.8960 536.6 16.754 357.8 640.5 96 1.3426 74.5 40.0 1.597 1.789 62.49 
62.00 0.8901 0.8917 551.9 17.230 338.3 660.0 95 1.3425 79.3 42.6 1.550 1.744 64.40 
64.00 0.8856 0.8872 566.8 17.695 3188 679.4 92 1.3422 844 45.4 1.500 1.697 66.54 
66.00 0.8810 0.8825 581.4 18.153 2995 698.7 89 1.3419 89.6 48.2 1.453 1.653 68.66 
68.00 0.8763 0.8778 595.9 18.603 2804 717.8 85 «1.3415 96.3 51.8 1.410 1.612 70.78 
70.00 0.8715 0.8730 610.0 19.046 2614 7368 811.3411 1.365 1.569 73.11 
72.00 0.8667 0.8682 624.0 19.482 2427 755.6 77 1.3407 1315 1.521 75.87 
74.00 0.8618 0.8633 637.7 19.910 2241 7742 72 1.3402 1.264 1.470 78.93 
76.00 0.8568 0.8583 651.2 20.331 205.6 792.6 Gl Tekey, 1.216 1.422 82.05 
78.00 0.8518 0.8533 664.4 20.744 1874 8108 61 1.3391 1.170 1.377 85.28 
80.00 0.8468 0.8483 677.4 21.149 169.4 828.9 55 1.3385 1.126 1.332 88.63 
82.00 0.8416 0.8431 690.2 21.547 151.5 846.7 49 1.3379 1.072 1276 93.11 
84.00 0.8365 0.8380 702.6 21.937 133.8 864.4 421.3372 1.021 1.223. 97.75 
86.00 0.8312 0.8327 7149 22318 1164 881.9 351.3365 0.968 1.167 103.1 
88.00 0.8259 0.8274 7268 22.691 99.1 899.1 271.3357 0.914 1.109 109.2 
90.00 0.8204 0.8219 738.4 23.053 82.0 9162 191.3348 0.859 1.049 116.2 
92.00 0.8148 0.8163 7 ; 
49.6 23.404 65.2 933.0 9 1.3339 0.804 0.989 124.1 
94.00 0.8089 0.8103 760.3 23.738 485 9497 -~2 1.3328 0.748 0.927. 133.4 
96.00 0.8034 0.8048 771.3 24081 321 9661 =14) 91,3316 0.694 0.866 143.8 
98.00 0.7976 0.7990 781.6 24.402 16.0 9822 26) wihi.3304 
100.0 0.7917 0.7931 791.7 24.717. 0.0 0.638 + 0:80 a 
998.2 -~40 1.3290 0.585 0.740 170.6 


OO 
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37 NICKEL SULFATE, NiSO, + 6H,O 


MOLECULAR WEIGHT = 154.75 FORMULA WEIGHT, HYDRATE = 262.85 0.00", by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.524 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
% H% (Ge M G,, AGs='C,)7 (nm = n,) A Oo S n/p ¢ ? 10 
by wt. by wt. 22 D2e g/l g-mol/l g/l g/l xn 1O* n 2 Os/kg g-mol/l_— n/n, cS rhe mmho/cm_ g-mol/! 
0.50 0.85 1.0035 1.0053 5.0 0.032 998.5 — 0.3 10 1.3340 0.081 0.044 0.023 1.022 1.020 97.66 34 0.031 
1.00 1.70 1.0089 1.0107 10.1 0.065 998.8 — 0.6 20 1.3349 0.150 0.081 0.043 1.044 1.037 95.59 5.8 0.058 
1.50 2.55 1.0142 1.0160 15.2 0.098 999.0 — 0.8 29 1.3359 0.217 0.117 0.062 1.066 1.053 93.60 8.0 0.081 
2.00 3.40 1.0196 1.0214 204 0.132 999.2 — 1.0 39 1.3369 0.282 0.152 0.081 1.089 1.070 91.64 9.9 0.103 
2.50 4.25 1.0250 1.0268 25.6 0.166 999.4 — 1.2 49 1.3379 0.346 0.186 0.099 1.113 1.088 89.67 11.9 0.125 
3.00 5.10 1.0304 1.0323 30.9 0.200 999.5 — 1.3 60 1.3389 0.410 0.220 O.118 1.138 1.107 87.70 13.7 0.146 
3.50 5.94 1.0359 1.0377 36.3 0.234 999.6 - 1.4 70 1.3400, 0.475", 0.255", O:137 164 126 85.75 15.5 0.167 
4.00 6.79 1.0413 1.0431 41.7. 0.269 999.6 — 1.4 80 1.3410 0.540 0.290 0.156 1.191 1.146 83.80 17.3 0.187 
4.50 7.64 1.0467 1.0486 47.1 0.304 999.6 — 14 90 1.3420 0.605 0.325 0.176 1.219 1.167 81.87 18.9 0.207 
5.00 8.49 1.0521 1.0540 52.6 0.340 999.5 - 1.3 100 1.3430 0.671 0.361 0.195 1.248 1.189 79.95 20.5 0.226 
5.50 9.34 1.0575 1.0594 58.2 0.376 999.4 -— 1.1 110 11.3440 0.736 0.396 0.214 1.279 1.211 78.06 22.0 0.245 
6.00 10.19 1.0629 1.0648 63.8 0.412 999.1 - 0.9 120 1.3450 0.803 0.432 0.234 1.310 1.235 76.18 23.5 0.263 

38 NITRIC ACID, HNO, 
MOLECULAR WEIGHT = 63.02 0.00 °., by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.818 For Values of 0.00 wt. °,, solutions see Table 1, Acetic Acid. 
A p d (4 M Co (C, — C,) (n —n,) A Oo S n/p 0) y He 
by wt. De Dg g/l g-mol/I g/l g/l x 10* n °C Os/kg = g-mol/I n/n. cS the mmho/cm_— g-mol/I 
0.50 1.0009 1.0027 5.0 0.079 995.9 2.3 6 1.3336 0.281 0.151 0.080 1.002 1.003 99.64 28.4 0.323 
1.00 1.0037 1.0054 10.0 0.159 993.6 4.6 13 1.3343 0.558 0.300 0.162 1.003 1.001 99.50 56.1 0.686 
1.50 1.0064 1.0082 15.1 0.240 991.3 6.9 19 1.3349 0.837 0.450 0.244 1.004 1.000 99.40 84.7 1.10 
2.00 1.0091 1.0109 20.2 0.320 988.9 9.3 26 1.3356 1.120 0.602 0.327 1.005 0.998 99.30 108. 1.50 
2.50 1.0119 1.0137 Pb} 0.401 986.6 11.7 32 1.3362 1.408 0.757 0.412 1.006 0.997 99-17 138. 1.97 
3.00 1.0146 1.0164 30.4 0.483 984.2 14.0 39 1.3368 1.704 0.916 0.498 1.008 0.995 99.01 160. ZoT 
3.50 1.0174 1.0192 35.6 0.565 981.8 16.5 45 1.3375 2.006 1.078 0.586 1.010 0.995 98.83 184, 3.18 
4.00 1.0202 1.0220 40.8 0.648 979.4 18.9 51 1.3381 2231'S 1.245 0.676 1.012 0.994 98.64 213. 4.31 
4.50 1.0230 1.0248 46.0 0.730 976.9 Qiks 58 1.3388 2.632 1.415 0.767 1.014 0.993 98.43 
5.00 1.0257 1.0276 Si.3 0.814 974.5 23.8 64 1.3394 2.958 1.590 0.859 1.016 0.992 98.23 
5.50 1.0286 1.0304 56.6 0.898 972.0 26.3 71 1.3401 3.290 1.769 0.953 1.018 0.992 98.02 
6.00 1.0314 1.0332 61.9 0.982 969.5 28.7 78 1.3407 3.629 1.951 1.048 1.020 0.991 97.81 
6.50 1.0342 1.0360 67.2 1.067 967.0 31.3 84 1.3414 3.974 2.137 1.144 1.023 0.991 97.59 
7.00 1.0370 1.0389 72.6 1.152 964.4 33.8 91 1.3421 4.327 2.326 1.241 1.025 0.990 97.36 
7.50 1.0399 1.0417 78.0 1.238 961.9 36.3 97 1.3427 4.687 2.520 1.340 1.028 0.990 97.12 
8.00 1.0427 1.0446 83.4 1.324 959.3 38.9 104 1.3434 5.05 2.72 1.439 1.030 0.990 96.88 
8.50 1.0456 1.0475 88.9 1.410 956.7 41.5 110 1.3440 5.43 2.92 1.538 1.033 0.990 96.62 
9.00 1.0485 1.0504 94.4 1.497 954.1 44.1 117 1.3447 5.81 3.12 1.639 1.036 0.990 96.35 
9.50 1.0514 1.0533 99.9 1.585 951.5 46.7 124 1.3454 6.20 3.33 1.740 1.039 0.990 96.07 
10.00 1.0543 1.0562 105.4 1.673 948.9 49.4 130 1.3460 6.60 nea 1.84] 1.042 0.990 95.78 
11.00 1.0602 1.0620 116.6 1.850 943.5 54.7 144 1.3474 7.42 3.99 2.045 1.049 0.99] 95.15 
12.00 1.0660 1.0679 127.9 2.030 938.1 60.1 157 1.3487 8.27 4.45 2.251 1.056 0.993 94.48 
13.00 1.0720 1.0739 139.4 2.211 932.6 65.6 170 1.3500 9.15 4.92 2.459 1.064 0.995 93.76 
14.00 1.0780 1.0799 150.9 2.395 927.1 qAl2 184 1.3514 10.08 5.42 2.667 1.073 0.997 93.00 
15.00 1.0840 1.0859 162.6 2.580 921.4 76.8 198 1.3527 11.04 5.93 2.877 1.082 1.001 92.20 
16.00 1.0901 1.0921 174.4 2.768 915.7 82.5 PM 1.3541 12.04 6.47 3.087 1.092 1.004 91.35 
17.00 1.0963 1.0982 186.4 2.957 909.9 88.3 225 1.3555 13.08 7.03 3.298 1.103 1.008 90.47 
18.00 1.1025 1.1044 198.4 3.149 904:0 94.2 239 1.3569 14.16 7.61 3.509 1.114 1.013 89.55 
19.00 1.1087 1.1107 210.7 3.343 898.0 100.2 253 1.3582 15.30 8.22 3.720 1.126 1.018 88.60 
20.00 ISO P0070 «223.0 3.538 892.0 106.2 266 1.3596 1.139 1.024 87.62 
22.00 1.1277 1.1297 248.1 3.937 879.6 118.6 294 1.3624 1.167 1.037 85.55 
24.00 1.1406 1.1426 273.7 4.344 866.8 131.4 322 1.3652 1.197 1.052 83.36 
26.00 11536 11557 ~ 299.9 4.759 853.7 144.6 350 1.3680 1.231 1.069 81.06 
28.00 1.1668 1.1688 326.7 5.184 840.1 158.1 378 1.3708 1.268 1.089 78.70 
30.00 PVSOLL Fil 8227 99354.0 5.618 826.0 172.2 406 1.3736 1,308 1.111 76.30 
32.00 1.1934 1.1955 381.9 6.060 811.5 186.7 433 1.3763 oS 1.134 73.87 
34.00 1.2068 1.2090 410.3 6.511 796.5 201.7 460 1.3790 1.397 1.160 71.42 
36.00 1.2202 1.2224 439.3 6.970 780.9 217.3 487 1.3817 1.447 1.188 68.96 
38.00 1.2335 1.2357 468.7 7.438 764.8 233.5 513 1.3842 1.501 1.219 66.50 
40.00 1.2466 1.2489 498.7 7.913 748.0 250.2 $37 1.3867 1.558 1.252 64.06 
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39 OXALIC ACID, HO, CCO,H 


MOLECULAR WEIGHT = 90.04 


116 86.91 80.4 1.038 
-124 86.11 83.4 1.085 
-132 85.31 86.1 1.128 


0329 72.2 0.802 958.8 39.4 i 
-0351 77.5 0.861 955.7, 42.5 83 
0374 82.8 0.920 952.7 45.5 88 


-0310 
-0332 
.0355 


% } M é ECS Sng) A fe) Ss nlp 6 + T 
ay pie D2e a g-mol/l gy “Ah is x 104 n te Os/kg — g-mol/I n/N cS rhe mmho/em — g-mol/l 
jn nnn nnn cee UU dt tIUyI SIE SISISIEISISISSSNSSSEnSSS SSSR 
0.50 1.0006 1.0024 $.0 0.056 995.6 2.6 6. 1.3336 0.1589 0.086 0.045 1.011 1.012 98.76 14.0 0.149 
1.00 1.0030 1.0048 10.0 O.111 993.0 meee 12. 1.3342 0.304 0.163 0.087 1.021 1.020 97.75 21.8 0.242 
1.50 1.0054 1.0072 1S. 0.167 990.3 7.9 17 1.3347. 0.440 0.237. 0.127 1.031 1.028 96.75 29.3 0.335 
2.00 1.0079 1.0097 20.2 0.224 987.7 10.5 22. 1.3353 0.572 0.308 0.166 1.042 1.036 OS. 35.3 0.411 
2.50 1.0103 1.0121 2552 0.281 985.0 13.2 fle B 1.3359 0.705 0.379 0.205 1.053 1.044 94.81 41.2 0.486 
3.00 1.0126 1.0144 30.4 0.337 982.2 16.0 34. 1.3364 0.838 0.450 0.244 1.063 1.052 93.87 46.9 0.561 
3.50 1.0150 1.0168 so.5 0.395 979.5 18.7 40. 1.3370 0.967 0.520 0.282 1.074 1.060 92.95 ER ETL 0.626 
4.00 1.0174 1.0192 40.7 0.452 976.7 ZS’ 4s 1.3375 1.093 0.587 0.319 1.084 1.068 92.03 $7.1 0.700 
4.50 1.0197 1.0215 ie) 0.510 973.8 24.4 $1 1.3381 1.095 1.076 91.14 61.2 0.757 
5.00 1.0220 1.0238 $1.1 0.568 970.9 PAT es) 56. 1.3386 1.106 1.084 90.27 65.6 0.819 
§.50 1.0244 1.0262 $6.3 0.626 968.1 30.1 62. 1.3392 1.116 1.092 89.39 69.7 0.879 
6.00 1.0265 1.0284 61.6 0.684 964.9 33.3 67. 1.3397 1.127 1.100 88.56 ao 0.937 
6.50 1.0288 1.0307 66.9 0.743 961.9 36.3 72 1.3402 1.138 1,108 87.73 i 2 0.990 
1 1 1 i 
1 1 1 1 
1 1 1 1 


40 PHOSPHORIC ACID, H;PO, 


MOLECULAR WEIGHT = 98.00 0.00", by wt. data are the same for all compounds. 

RELATIVE SPECIFIC REFRACTIVITY = 0.727 For Values of 0.00 wt. ’,, solutions see Table 1, Acetic Acid. 
Ae p G M (ow (Go = GC). = n,) A O Ss nlp o y Tt 
by wt. Dj° 52? g/l g-mol/I g/l g/l soul * n 5G Os/kg —_g-mol/I n/N cS the mmho/cm — g-mol/I 
0.50 1.0010 1.0028 5.0 0.051 996.0 pap? 5 123335) 0.124 0.067 0.035 1.008 1.009 99.06 5.5 0.057 
1.00 1.0038 1.0056 10.0 0.102 993-7 4.5 10 1.3340 0.243 0.131 0.069 1.018 1.016 98.04 10.1 0.105 
1.50 1.0065 1.0083 15.1 0.154 991.4 6.8 15 1.3345 0.354 0.190 0.102 1.032 1.028 96.68 13.4 0.142 
2.00 1.0092 1.0110 20.2 0.206 989.0 9.2 19 1.3349 0.464 0.249 0.134 1.048 1.041 95.23 16.2 0.175 
2.50 1.0119 1.0137 2533 0.258 986.6 11.6 24 1.3354 0.578 0.311 0.168 1.063 1.052 93.91 19.0 0.208 
3.00 1.0146 . 1.0164 30.4 0.311 984.2 14.1 28 1.3358 0.694 0.373 0.202 1.077 1.064 92.64 21.6 0.239 
3.50 1.0173 1.0191 35.6 0.363 981.7 16.5 33 1.3363 0.811 0.436 0.236 1.092 1.075 91.41 24.1 0.270 
4.00 1.0200 1.0218 40.8 0.416 979.2 19.0 37 1.3367 0.929 0.499 0.271 1.106 1.087 90.22 26.5 0.300 
4.50 1.0227 1.0245 46.0 0.470 976.7 21.6 42 1.3372 1.045 0.562 0.305 1a 2) | 1.098 89.03 29.0 0.331 
5.00 1.0254 1.0272 Byles} 0.523 974.1 24.1 46 1.3376 1.160 0.624 0.339 1.136 1.110 87.85 31.5 0.363 
5.50 1.0281 1.0299 56.5 0.577 971.6 26.7 51 1.3381 1.271 0.683 0.372 bUSd 1.122 86.69 34.2 0.397 


en SS EE EEE 


ht 
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40 PHOSPHORIC ACID, H,PO,—(Continued) 


A% p e M Goda Geke Cl nec A ) S nip ¢ ; € 
by wt. D?° D3 g/l g-mol/I g/l g/l <mO* n AS; Os/kg —_g-mol/I n/N cS rhe mmho/cm_— g-mol/I 
aN ra a a a ee A ce Lk ek a 
6.00 1.0309 1.0327 61.9 0.631 969.0 29.2 55 1.3385 1.381 0.742 0.404 1.167 1.134 85.54 36.9 0.431 
6.50 1.0336 1.0354 67.2 0.686 966.4 31.9 60 1.3390 1.496 0.804 0.438 1.182 1.146 84.42 39.6 0.466 
7.00 1.0363 1.0381 12:5 0.740 963.8 34.5 64 1.3394 1.619 0.871 0.474 1.198 1.158 83.32 42.4 0.502 
7.50 1.0391 1.0409 77.9 0.795 961.1 37.1 69 1.3399 1.748 0.940 0.511 1.214 1.170 82.23 45.2 0.539 
8.00 1.0418 1.0437 83.3 0.850 958.5 39.7 73 1.3403 1.882 1.012 0.550 1.230 1.183 81.14 48.0 0.576 
8.50 1.0446 1.0465 88.8 0.906 955.8 42.4 78 1.3408 2.020 1.086 0.590 1.247 1.196 80.05 50.8 0.614 
9.00 1.0474 1.0493 94.3 0.962 953.2 45.1 83 1.3413 2.160 1.161 0.631 1.264 1.209 78.96 53.7 0.653 
9.50 1.0503 1.0521 99.8 1.018 950.5 47.7 87 1.3417 2.308% 1.239 0.673 1.282 1.223 77.87 56.5 0.692 
10.00 1.0531 1.0550 105.3 1.075 947.8 50.4 92 1.3422 2.4505 1.317 0.715 1,300 1.237 76.77 59.4 0.731 
11.00 1.0589 1.0607 116.5 1,189 942.4 55.9 101 1.3431 2.721 1.463 0.792 1,338 1,267 74.56 65.1 0.812 
12.00 1.0647 1.0665 127.8 1.304 936.9 61.3 111 1.3441 3.010 1.618 0.874 1,379 1.298 72.38 70.9 0.896 
13.00 1.0705 1.0724 139.2 1.420 931.4 66.9 120 1.3450 3.382 1.818 0.979 1.421 1.330 70.22 76.7 0.983 
14.00 1.0765 1.0784 150.7 1.538 925.8 72.5 130 1.3460 3.760 2.022 1.085 1.466 1.364 68.08 82.5 1.07 
15.00 1.0825 1.0844 162.4 1.657 920.1 78.1 140 1.3470 4.075 2.191 1.172 1.513 1.400 65.98 88.4 VAT 
16.00 1.0885 1.0905 174.2 1.777 914.4 83.9 150 1.3480 4.450 2.392 1.276 1,562 1.438 63.90 94.3 1.26 
17.00 1.0947 1.0966 186.1 1.899 908.6 89.7 160 1.3489 4.820 2.591 1.376 1.613 1.477 61.86 100. 1.36 
18.00 1.1009 1.1028 198.2 2.022 902.7 95.5 170 1.3500, 5.25 2.82 1.491 1.668 1.518 59.85 106. 1.46 
19.00 1.1071 1.1091 210.4 2.146 896.8 101.5 180 1.3510 5.72 3.07 1.614 1.724 1.561 57.88 112. 1.56 
20.00 1.1135 1.1154 222.7 2.272 890.8 107.5 190 1.3520 6.23 3.35 1.747 1.784 1.605 55.94 118. 1.67 
22.00 1.1263 1.1283 247.8 2.528 878.5 119.7 211 1.3540 7.38 3.97 2.037 1.910 1.699 52.26 129. 1.89 
24.00 1.1395 1.1415 273.5 2.790 866.0 132.2 231 1.3561 8.69 4.67 2.350 2.045 1.798 48.80 141. 2.12 
26.00 1.1528 1.1549 299.7 3.059 853.1 145.1 253 1.3582 10.12 5.44 2.677 2.194 1.907 45.50 152. 207 
28.00 1.1665 1.1685 326.6 3.333 839.9 158.4 274 1.3604 11.64 6.26 3.004 2.360 2.027 42.29 163. 2.63 
30.00 1.1804 1.1825 354.1 3.613 826.3 172.0 295 1.3625 13.23 7Al 3.328 2.548 2.163 39.17 173. 2.88 
32.00 1.1945 1.1966 382.2 3.900 812.3 186.0 317 1.3647 14.94 8.03 3.656 2.760 2.315 36.16 183. 3.13 
34.00 1.2089 1.2111 411.0 4.194 797.9 200.3 339 1.3669 16.81 9.04 3.989 2.995 2.482 33.33 191. 3.38 
36.00 1.2236 1.2257 440.5 4.495 783.1 PA eM | 361 1.3691 18.85 10.13 4.329 3.253 2.664 30.68 199. 3.63 
38.00 1.2385 1.2407 470.6 4.802 767.8 230.4 383 1.3713 21.09 11.34 4.677 3.537 2.862 28.21 205. 3.88 
40.00 1.2536 1.2558 501.4 Saul7 752.2 246.1 405 1.3735 23.58 12.68 3.848 3.076 25.94 209. 4.13 


41 POTASSIUM BICARBONATE, KHCO, 


MOLECULAR WEIGHT = 100.12 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.667 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p (Cy, M Gy (C, — C,) (nm —n,) A Oo S nip o y 4B 
by wt. D2°- | FH g/l g-mol/l g/l g/l x 10* n °C Os/kg g-mol/l n/n. cS rhe mmho/cm_— g-mol/I 
0.50 1.0014 1.0031 5.0 0.050 996.4 1.9 5 1.3335 0.175 0.094 0.050 1.007 1.007 99.14 4.6 0.046 
1.00 1.0046 1.0064 10.0 0.100 994.6 Sul, 11 1.3341 0.344 0.185 0.099 1.013 1.010 98.52 8.9 0.092 
2.00 1.0114 1.0132 20.2 0.202 991.1 7A 23 1.3353 0.668 0.359 0.194 1.025 1.016 97.37 17.0 0.184 
3.00 1.0181 1.0199 30.5 0.305 987.6 10.6 35 1.3365 0.983 0.528 0.287 1.038 1.021 96.17 24.6 0.275 
4.00 1.0247 1.0265 41.0 0.409 983.7 14.5 46 1.3376 =1.291 0.694 0.378 1.051 1.028 94.95 ad. 0.365 
5.00 1.0310 1.0329 51.6 0.515 979.5 18.8 56 1.3386 1.600 0.860 0.468 1.065 1.035 93.71 38.8 0.455 
6.00 1.0379 1.0397 62.3 0.622 975.6 22.6 68 1.3397 1.911 1.028 0.559 1.079 1.042 92.46 45.8 0.547 
7.00 1.0446 1.0465 73.1 0.730 971.5 26.7 79 1.3409 2.222 1.195 0.649 1.094 1.049 91.21 52.7 0.639 
8.00 1.0514 1.0532 84.1 0.840 967.3 31.0 90 1.3419 2,533 1.362 0.738 1.110 1.057 89.95 59.4 0.732 
9.00 1.0581 1.0600 95.2 0.951 962.9 35.3 100 1.3430 2.844 1.529 0.827 1.126 1.066 88.65 65.9 0.825 
10.00 1.0650 1.0668 106.5 1.064 958.5 39.8 111 1.3441 3.157 1.697 0.916 1.143 1.075 87.31 72.4 0.918 
12.00 1.0788 1.0807 129.5 1.293 949.3 48.9 132 1.3462 3.785 2.035 1,092 1.181 1.097 84.54 84.5 1.10 
14.00 1.0929 1.0948 153.0 1.528 939.9 58.4 154 1.3484 4.414 2,373 1.266 1,222 1.120 81.68 95.9 1.29 
16.00 1.1073 1.1093 177.2 1.770 930.1 68.1 176 1.3506 1.267 1.147 78.77 107.0 1.47 
18.00 1.1221 1.1241 202.0 2.017 920.1 78.1 198 1.3528 1.316 BIS S753 118.0 1.67 
20.00 weLLI3 72) 21.1392. 227.4 2.272 909.7 88.5 220 1.3550 1.370 1.207 72.85 128.0 1.86 
22.00 1.1527 1.1547 253.6 2.533 899.1 99.2 242 1.3572 1.429 1.242 69.83 137.0 2.05 
24.00 1.1685 1.1706 280.4 2.801 888.1 110.2 265 1.3595 1.494 1.281 66.80 145.0 2.23 


42 POTASSIUM BIPHTHALATE, KHC,H,0, 


MOLECULAR WEIGHT = 204.23 0.00 ‘y, by wt. data are the same for all compounds. 

RELATIVE SPECIFIC REFRACTIVITY = 1.097 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p Cc, M Ce (Cx Can — ny) A oO Ss n/p ¢ ? T 

by wt. Dee Drs g/l g-mol/I g/l g/l x 10* n ces Os/kg —_g-mol/I n/n, cS rhe mmho/cm_— g-mol/I 
0.50 1.0004 1.0021 5.0 0.024 995.4 2.9 9 1.3339 0.085 0.046 0.024 1.012 1.013 98.67 2.0 0.020 
1,00 1.0025 1.0043 10.0 0.049 992.5 St 19 1.3349 0.169 0.091 0.048 1.023 1.022 97.56 4.0 0.040 
1,50 1.0047 1.0065 15.1 0.074 989.6 8.6 28 1.3358 0.254 0.136 0.073 1.034 1.032 96.48 5.9 0.059 
2.00 1.0069 1.0087 20.1 0.099 986.8 11.5 38 1.3368 0.337 0.181 0.097 1.046 1.041 95.41 gh 0.079 
2.50 1.0092 1.0109 25.2 0.124 983.9 14.3 47 1.3377 0.421 0.226 0.121 1.058 1.050 94.35 9.4 0.098 
3.00 1.0114 1.0132 30.3 0.149 981.1 17.2 57 1.3387 0.503 0.271 0.146 1.070 1.060 93.29 11.0 0.115 
3.50 1.0137! (1.0155.5° 35.5 0.174 978.2 20.0 66 1.3396 0.585 0.315 0.170 1.082 1.070 92.24 12.5 0.132 
4.00 1.0160 1.0178 40.6 0.199 975.3 22.9 76 1.3406 0.667 0.359 0.194 1.094 1.079 91.19 14.0 0.149 
4.50 1.0183 1.0201 45.8 0.224 972.5 25.8 86 1.3416 0.749 0.403 0.218 1.107 1.089 90.15 15.3 0.165 
5.00 1.0206 1.0224 51.0 0.250 969.6 28.7 95 1.3425 0.831 0.447 0.242 1.120 1.100 89.11 16.7 0.181 
5.50 1.0229 1.0247 56.3 0.275 966.7 31.6 105 1.3435 0.913 0.491 0.266 1.133 1.110 88.07 18.1 0.197 
6.00 1.0252 1.0270 61.5 0.301 963.7 34.5 115 1.3444 0.995 0.535 0.290 1.147 1.121 87.04 19.4 0.213 
6.50 1.0275 1.0294 66.8 0.327 960.8 B75 124 1.3454 1.076 0.579 0.314 1.160 1.132 86.01 20.7 0.229 
7.00 1.0298 1.0317 72.1 0.353 957.8 40.5 133 1.3463 1.158 0.622 0.338 1.174 1.143 84.99 21.9 0.244 
7.50 1.0321 1.0339 77.4 0.379 954.7 43.5 143 1.3473 1.239 = 0.666 0.362 1.189 1.154 83.97 23.1 0.258 
8.00 1.0344 1.0362 82.7 0.405 951.6 46.6 152 1.3482 1.320 0.710 0.386 1.203 1.165 82.96 24.2 0.272 


43 POTASSIUM BROMIDE, KBr 


MOLECULAR WEIGHT = 119.01 
RELATIVE SPECIFIC REFRACTIVITY = 0.627 


0.00 ’, by wt. data are the same for all compounds. 
For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 


A% p G M Cya= (Gn—:C,) = (n-—-n,) A Oo Ss n/p ¢ Y T 
by wt. 20 D2 g/l g-mol/l g/l g/l x 10* n aS Os/kg —_g-mol/I n/Ne cS rhe mmho/cm — g-mol/I 
0.50 1.0018 1.0036 5.0 0.042 996.8 1.4 6 1.3336 §©0.148 +=0.080 0.042 0.998 0.998 100.00 5.2 0.053 
1.00 1.0054 1.0072 10.1 0.084 995.4 2.9 12 1.3342 0.294 0.158 0.084 0.996 0.993 100.20 10.2 0.106 
1.50 1.0090 1.0108 15.1 0.127 993.9 4.3 18 1.3348 0.439 0.236 0.127 0.994 0.987 100.40 14.9 0.160 
2.00 1.0127 1.0145 20.3 0.170 992.4 5.8 24 123354) 90/585) 0.315 0.170 0.992 0.982 100.61 19.5 0.214 
2.50 1.0164 1.0182 25.4 0.214 990.9 Fes 30 1.3360 0.731 0.393 0.213 0.990 0.976 100.82 24.2 0.270 
3.00 1.0200 1.0218 30.6 0.257 989.4 8.8 36 1.3366 0.878 0.472 0.256 0.988 0.970 101.04 28.8 0.328 
3.50 1.0238 1.0256 35.8 0.301 987.9 10.3 42 1.3372 1.026 0.552 0.300 0.985 0.965 101.27 33.5 0.387 
4.00 1.0275 1.0293 41.1 0.345 986.4 11.9 49 1.3379 1.175 0.632 0.343 0.983 0.959 101.50 38.3 0.447 
4.50 1.0312 1.0331 46.4 0.390 984.8 13.4 55 1.3385 1.325 0.712 0.387 0.981 0.953 101.73 43.0 0.509 
5.00 1.0350 1.0368 51.8 0.435 983.3 15.0 61 1.3391 1.476 0.794 0.432 0.979 0.948 101.94 47.7 0.572 
5.50 1.0388 1.0406 57.1 0.480 981.7 16.6 67 1.3397 1.629 0.876 0.477 0.977 0.942 102.15 52.5 0.636 
6.00 1.0426 1.0445 62.6 0.526 980.1 18.2 74 1.3403 1.784 0.959 0.522 0.975 0.937 102.34 57.2 0.701 
6.50 1.0465 1.0483 68.0 0.572 978.4 19.8 80 1.3410 1.939 1.043 0.567 0.973 0.932 102.54 62.0 0.767 
7.00 1.0503 1.0522 73.5 0.618 976.8 21.4 86 1.3416 2.097 1.127 0.613 0.972 0.927 102.72 66.7 0.834 
7.50 1.0542 1.0561 79.1 0.664 975.1 23.1 92 1.3422 2255 ee 213 0.658 0.970 0.922 102.90 ILS 0.903 
8.00 1.0581 1.0600 84.6 0.711 973.5 24.8 99 1.3429 2.416 1.299 0.705 0.968 0.917 103.08 76.3 0.974 
8.50 1.0620 1.0639 90.3 0.759 = 971.8 26.5 105 1.3435 2.578 1.386 0.751 0.967 0.912 103.25 81.1 1.05 
9.00 1.0660 1.0679 95.9 0.806 970.1 28.2 112 1.3441 2.741 1.474 0.798 0.965 0.907 103.41 85.9 1.12 
9.50 1.0700 1.0719 101.6 0.854 968.3 29.9 118 1.3448 2.907 1.563 0.845 0.964 0.902 103.58 90.7 1.20 
10.00 1.0740 1.0759 107.4 0.902 966.6 31.6 124 1.3454 3.074 1.653 0.893 0.962 0.898 103.74 95.6 1.28 
11.00 1.0821 1.0840 119.0 1.000 963.1 35.2 137 1.3467 3.415 1.836 0.989 0.959 0.888 104.06 105. 1.45 
12.00 1.0903 1.0922 130.8 1.099 959.5 38.8 151 1.3481 3.764 2.024 1.086 0.956 0.879 104.36 115. 1.63 
13.00 1.0986 1.1005 142.8 1.200 955.8 42.5 164 1.3494 4.122 2.216 1.185 0.954 0.870 104.64 125. 1.82 
14.00 1.1070 1.1090 155.0 1.302 952.0 46.2 177 1.3507 4.487 2.412 1.286 0.951 0.861 104.90 134. 2.02 
1S:005 1155. 0175 167.3 1.406 948.2 50.0 191 1.3521 4.862 2.614 1.387 0.949 0.853 105.13 144. 223 
16.00 1.1242 1.1262 179.9 1.511 944.3 53.9 205 1.3535 5.25 2.82 1.490 0.947 0.844 105.35 154. 2.46 
17.00 1.1330 1.1350 192.6 1.618 940.4 57.9 218 1.3548 5.64 3.03 1.593 0.946 0.836 105.54 164, 2.69 
18.00 1.1419 1.1439 205.5 1.727 936.4 61.9 232 1.3562 6.04 3.25 1.698 0.944 0.829 105.70 174. 2.95 
19.00 1.1509 1.1530 218.7 1.837 932.2 66.0 247 1.3577 6.46 3.47 1.804 0.943 0.821 105.84 184. 3.22 
20.00 1.1601 1.1621 232.0 1.950 928.1 70.2 261 1.3591 6.88 3.70 1.912 0.942 0.814 105.95 194, 3.50 
22.00 1.1788 1.1809 259.3 2.179 919.4 78.8 290 1.3620 7.76 4.17 2.130 0.941 0.800 106.07 216. 4.55 
24.00 1.1980 1.2002 287.5 2.416 910.5 87.7 320 1.3650 8.70 4.68 2.352 0.941 0.787 106.07 
26.00 1.2179 1.2200 316.6 2.661 901.2 97.0 350 1.3680 9.68 5.20 2.579 0.942 0.775 105.92 
28.00 1.2383 1.2405 346.7 2.913 891.5 106.7 382 Lest ow? 5.76 2.809 0.945 0.765 105.59 
30.00 1.2593 1.2615 377.8 3.174 881.5 116.7 413 1.3743 11.82 6.35 3.042 0.950 0.756 105.05 
32.00 1.2810 1.2832 409.9 3.444 871.0 127.2 446 1.3776 12.98 6.98 S219 0.957 0.748 104.30 
34.00 1.3033 1.3056 443.1 3.723 860.2 138.1 479 1.3809 0.966 0.743 103.33 
36.00 1.3263 1.3287 477.5 4.012 848.8 149.4 513 1.3843 0.977 0.738 102.13 
38.00 1.3501 1.3525 513.0 4.311 837.0 161.2 548 1.3878 0.991 0.736 100.69 
40.00 1.3746 1.3770 549.8 4.620 824.8 173.5 584 1.3914 1.008 0.735 99.01 


44 POTASSIUM CARBONATE, K,CO, -1}H,O 


MOLECULAR WEIGHT = 138.20 FORMULA WEIGHT, HYDRATE = 165.23 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.608 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p © M Con ( Ga — GC, )a(ni— ns) A ce) S nip ¢ y we 
by wt. by wt. D?2° D3 g/l g-mol/l_—_ g/l g/l x 104 n oe Os/kg  g-mol/l n/n, cS the mmbho/cm_ g-mol/l 
0.50 0.60 1.0027 1.0045 5.0 0.036 997.7 0.5 9 1.3339 0.176 0.095 0.050 1.011 1.011 98.68 7.0 0.072 
1.00 1.20 1.0072 1.0090 10.1 0.073 997.2 1.1 17 1.3347 0.339 0.182 0.097 1.023 1.018 9757 13.6 0.144 
2.00 2.39 1.0163 1.0181 20.3 0.147 995.9 2.3 35 1.3365 0.661 0.355 0.192 1.046 1.031 9541 25.4 0.287 
3.00 3.59 1.0254 1.0272 30.8 0.223 994.6 3.6 52 1.3382 0.986 0.530 0:288 1.069 1.045 93.36 36.7 0.428 
4.00 4.78 1.0345 1.0363 41.4 0.299 993.1 5.1 69 1.3399 1.322 0.711 0.387 =1.092 1.058 91.37 47.4. 0.568 
5.00 5.98 1.0437 1.0455 52.2 0.378 991.5 6.7 86 1.3416 1.668 0.897 0.488 1.117 1.072 89.35 58.0 0.712 
6.00 7.17 1.0529 1.0548 63.2 0.457 989.7 8.5 103 1.3433 2.025 1.089 0.592 1.144 1.088 87.27 68.5 0.862 
7.00 8.37 1.0622 1.0640 74.4 0.538 987.8 10.4 120 1.3450 2.395 1.287 0.699 1.172 1.105 85.17 78.8 1.02 
8.00 9.56 1.0715 1.0734 85.7 0.620 985.8 12.5 137 1.3467 2.774 1.492 0.807 1.202 1.124 83.06 88.9 1.17 
9.00 10.76 1.0809 1.0828 97.3 0.704 983.6 14.6 154 1.3484 3.167. 1.702 0.919 1.233 1.143 80.94 98.8 1.34 
10.00 11.96 1.0904 1.0923 109.0 0.789 981.3 16.9 171 1.3501 3.574 1.921 1.033 1.266 1.163 78.83 109. 1.50 
12.00 14.35 1.1095 1.1115 133.1 0.963 976.4 21.8 205 1.3535 4.445 2.390 1.274 1.336 1.206 74.73 127. 1.83 
14.00 16.74 «1.1291 1.1311) 158.1 1.144 971.0 27.2 239 1.3569 5.39 2.90 1.529 1.411 1.252 70.75 144. 2.17 
16.00 19.13 1.1490 1.1510 183.8 1.330 965.2 33.1 273 1.36030" 6:42) E345 1.794 1494 1.303 66.79 160. 2.53 
1a 21.5259 1.1692) £1.1713% 210.5 1.523 9 958.8 39.5 307 1.3637 7.55 4.06 2.077 1.591 1.363 62.74 175. 2.90 
aie ate Bh 1.1919 238.0 1.722 951.9 46.4 341 1.3671 8.82 4.74 2.381 1.704 1.435 58.57 188. 3.31 
a i : 1.2342 295.7 2.140 936.3 61.9 409 1.3739 11.96 6.43 3.071 . 1.974 1.605 50.57 211. 4.24 
( 33.48 1.2755 1.2778 «357.1 2.584 918.4 79.9 477 1.3807 16.01 8.61 3.849 2.326 1.828 42.90 
32.00 38.26 ~=—:1.3204 1.3227 422.5 3.057 897.8 100.4 544 1.3874 21.46 11.54 2.828 2.146 35.29 
ye 43.04 1.3665 1.3690 492.0 3.560 8746 123.6 610 1.3940 28.58 15.37 3.496 2.563 28.55 
! 47.82 1.4142 1.4167 565.7 4.093 848.5 149.7 676 1.4006 37.55 20.19 4.351 3.083 22.94 
44.00 52.61 1.4633 1.4659 643.9 4.659 819.5 178.8 741 1.4071 5.709 3.909 17.48 
48.00 57.39 1.5142 1.5169 726.8 5.259 7874 2108 806 —1.4136 7.749 5.128 12.88 
50.00 59.78 1.5404 1.5431 770.2 5.573 770.2 228.0 838 1.4168 9.350 6.082 10.67 


45 POTASSIUM CHLORIDE, KCI 


MOLECULAR WEIGHT = 74.55 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.758 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
a a a a ee ee a es ea 
A% Cc, M Cy (Ga G,) a (nin:) A oO Ss nip o y T 
by wt. D?° | DEN g/l g-mol/l g/l g/l Loe n °C Os/kg _g-mol/I n/no cS rhe mmho/cm_— g-mol/I 
0.50 1.0014 1.0032 5.0 0.067 996.4 1.8 Hi 1.3337 0.234 0.126 0.067 0.998 0.999 99.97 8.2 0.084 
1.00 1.0046 1.0064 10.0 0.135 994.6 3.7 14 1.3343 0.463 0.249 0.134 0.997 0.995 100.08 15.7% 0.169 
1.50 1.0078 1.0096 15.1 0.203 992.7 5.5 20 1.3350 0.691 0.372 0.201 0.997 0.991 100.11 Zeal 0.253 
2.00 1.0110 1.0128 20.2 0.271 990.8 7.4 27 13357  0:920 0.495 0.268 0.997 0.988 100.12 29.5 0.338 
2.50 1.0142 1.0160 25.4 0.340 988.9 9.4 34 1.3364 1.149 0.618 0.336 0.996 0.984 100.16 36.5 0.426 
3.00 1.0174 1.0192 30.5 0.409 986.9 11.3 41 1.3371 1.380 0.742 0.404 0.996 0.981 100.20 43.6 0.517 
3.50 1.0207 1.0225 35.7 0.479 984.9 13.3 47 Essie 1643 0.867 0.472 0.995 0.977 100.26 50.6 0.610 
4.00 1.0239 1.0257 41.0 0.549 982.9 1533) 54 1.3384 1.847 0.993 0.540 0.995 0.974 100.32 57.6 0.707 
4.50 1.0271 1.0289 46.2 0.620 980.9 17.3 61 1.3391 2.083 1.120 0.609 0.994 0.970 100.38 64.8 0.807 
5.00 1.0304 1.0322 $1.5 0.691 978.8 19.4 68 1.3398 2.322 1.248 0.678 0.994 0.966 100.44 71.9 0.911 
5.50 1.0336 1.0354 56.8 0.763 976.8 J) (i) 74 1.3404 2.561 1.377 0.747 0.993 0.963 100.51 79.1 1.01 
6.00 1.0369 1.0387 62.2 0.835 974.7 23.6 81 1.3411 2.803 1.507 0.816 0.992 0.959 100.60 86.2 1.12 
6.50 1.0402 1.0420 67.6 0.907 972.5 25.7 88 1.3418 3.047 1.638 0.885 0.991 0.955 100.69 93.3 1.24 
7.00 1.0434 1.0453 73.0 0.980 970.4 27.8 95 1.3425 3.294 1.771 0.955 0.990 0.951 100.79 100. 1.36 
7.50 1.0467 1.0486 78.5 1.053 968.2 30.0 102 1.3431 3.544 1,905 1.025 0.989 0.947 100.89 108. 1.48 
8.00 1.0500 1.0519 84.0 1.127 966.0 32.2 108 1.3438 » 3.797 2.041 1.095 0.988 0.943 100.99 115, 1.61 
8.50 1.0533 1.0552 89.5 1.201 963.8 34.4 115 1.3445 4.050 2.177 1.165 0.987 0.939 101.07 122. 1.74 
9.00 1.0566 1.0585 95.1 1.276 961.6 36.7 122 1.3452 4.300 pax 2 1.234 0.987 0.936 101.14 129. 1.88 
9.50 1.0600 1.0619 100.7 1.351 959.3 39.0 129 1.3459 4.550 2.446 1.303 0.986 0.932 101.18 136. 2.02 
10.00 1.0633 1.0652 106.3 1.426 957.0 41.2 136 1.3466 4.805 2.583 1.372 0.986 0.929 101.20 143. 2.17 
11.00 1.0700 1.0719 117.7 1.579 952.3 45.9 149 1.3479 5.33 2.87 1.513 0.987 0.924 101.15 iSite 2.49 
12.00 1.0768 1.0787 129.2 1.733 947.6 50.7 163 1.3493 5.88 3.16 1.657 0.988 0.919 101.01 172. 2.84 
13.00 1.0836 1.0855 140.9 1.890 942.7 55:5 177 1.3507 6.45 3.47 1.804 0.990 0.915 100.82 185. 3.21 
14.00 1.0905 1.0924 152.7 2.048 937.8 60.4 19] 1.3521 0.992 0.912 100.58 197. 3.61 
15.00 1.0974 1.0993 164.6 2.208 932.8 65.5 205 1.3535 0.995 0.908 100.34 208. 4.05 
16.00 1.1043 1.1063 176.7 2.370 927.7 70.6 219 1.3549 0.997 0.905 100.11 220. 4.85 
17.00 EES 1.1133 188.9 2.534 922.4 75.8 233 1.3563 0.999 0.901 99.87 
18.00 1.1185 1.1204 201.3 2.701 917.1 81.1 247 1.3577 1.002 0.898 99.60 
19.00 i256) t276.) .21'3:9 2.869 911.7 86.5 262 1.3592 1.005 0.895 99.26 
20.00 1.1328 1.1348 226.6 3.039 906.2 92.0 276 1.3606 1.010 0.893 98.81 
22.00 1.1474 1.1494 252.4 3.386 895.0 103.2 305 1.3635 1.022 0.893 97.64 
24.00 1.1623 1.1643 278.9 3.742 883.3 114.9 335 1.3665 1.038 0.895 96.15 
46 POTASSIUM CHROMATE, K,CrO, 
MOLECULAR WEIGHT = 194.20 0.00 , by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.820 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p GC, M Gy MER=.Cy)' 1m =n) A re) S n/p ¢ y iF 
by wt. D?° Be g/l g-mol/I g/l g/l x 10° n od Os/kg g-mol/I n/Ns cS rhe mmho/cm_— g-mol/| 
0.50 1.0023 1.0040 5.0 0.026 997.3 1.0 at 1.3341 0.118 0.063 0.033 1.004 1.004 99.35 5.6 0.056 
1.00 1.0063 1.0081 10.1 0.052 996.2 2.0 22 1.3352 0.235 0.126 0.067 1.009 1.005 98.91 10.8 0.113 
2.00 1.0144 1.0162 20.3 0.104 994.1 4.2 44 1.3374 0.464 0.249 0.134 1.018 1.006 98.04 20.5 0.226 
3.00 1.0224 1.0242 30.7 0.158 991.7 6.5 66 1.3396 0.682 0.367 0.198 1.027 1.006 97.21 29.8 0.340 
4.00 1.0305 1.0323 41.2 0.212 989.2 9.0 87 1.3417 0.892 0.480 0.260 1.035 1.007 96.41 38.8 0.455 
5.00 1.0386 1.0404 51.9 0.267 986.6 11.6 109 1.3439 1.103s* 0.593 0.322 1.044 1.007 95.59 47.8 0.573 
6.00 1.0467 1.0486 62.8 0.323 983.9 14.3 131 1.3461 1.314 0.707 0.384 1.053 1,008 94.73 56.7 0.695 
7.00 1.0550 1.0568 73.8 0.380 981.1 17a 153 1.3483 1.524 0.819 0.446 1.063 1.010 93.85 65.6 0.819 
8.00 1.0633 1.0652 85.1 0.438 978.2 20.0 175 1.3505 1.734 0.932 0.507 1.074 1.012 92.95 74.3 0.947 
9.00 1.0718 1.0736 96.5 0.497 975.3 22.9 197 1.3527 1.946 1.047 0.569 1.085 1.014 92.02 83.0 1.08 
10.00 1.0803 1.0823 108.0 0.556 972.3 25.9 220 1.3550 2.164 1.163 0.632 1.096 1.017 91.06 91.6 te22: 
12.00 1.0980 1.0999 131.8 0.678 966.2 32.0 267 1.3597 2.613 1.405 0.761 1.120 1.022 89.07 109. 1.50 
14.00 1.1163 1.1183 156.3 0.805 960.0 38.2 315 1.3645 3.076 1.654 0.893 1.147 1.030 87.00 125. 1.81 
16.00 1.1344 1.1364 181.5 0.935 952.9 45.3 363 1.3693 3.595) Ll 1.028 1.176 1.039 84.84 141. 2.14 
18.00 1.1527 1.1547 207.5 1.068 945.2 53.0 410 1.3740 4.050 2.177 1.165 1.209 1.051 82.56 AST. 2.49 
20.00 1.1720 1.1740 234.4 1.207 937.6 60.7 459 1.3789 4.561 2.452 1.306 1.245 1.064 80.16 es 2.86 
22.00 1.1920 1.1941 262.2 1.350 929.7 68.5 509 1.3839 1.285 1.081 77.64 189. 3.32 
24.00 1.2125 1.2146 291.0 1.498 921.5 76.7 561 1.3891 1.330 1.099 75.04 201. 3.78 
26.00 1.2335. 1.2356 320.7 1.651 912.8 85.5 614 1.3944 1.379 1.120 72.37 214. 4.40 
28.00 1.2547 1.2570 351.3 1.809 903.4 94.8 668 1.3998 1.433 1.144 69.64 
30.00 1.2763 1.2785 382.9 1.972 893.4 104.8 724 1.4054 1.492 1.171 66.89 
47 POTASSIUM DICHROMATE, K,Cr,0, 
MOLECULAR WEIGHT = 294.21 0.00 ‘%, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.835 For Values of 0.00 wt. °%% solutions see Table 1, Acetic Acid. 
A% p (Gy, M Ce Cyn. —n*) A oO Ss n/p ¢ y at 
by wt. D2 yen g/l g-mol/l g/l g/l x 10* n 2c Os/kg _g-mol/I nino cS rhe mmho/cm_ g-mol/I 
0.50 1.0017 1.0035 5.0 0.017 996.7 1.5 9 1.3339 0.101 0.054 0.028 1.000 1.001 99.75 KP f 0.037 
1.00 1.0052 1.0070 10.1 0.034 995.1 <a 18 1.3348 0.192 0.103 0.055 1.001 0.998 99.70 73 0.074 
1.50 1.0087 1.0105 15.1 0.051 993.6 4.7 27 1.3357 0.278 0.149 0.080 1.001 0.995 99.65 10.6 0.111 
2.00 1.0122 1.0140 20.2 0.069 992.0 6.3 36 1.3366 0.359 0.193 0.103 1.002 0.992 99.60 13.8 0.147 
2.50 1.0157 1.0175 25.4 0.086 990.3 9 46 1.3375 0.435 0.234 0.126 1.003 0.989 99.55 17.0 0.184 
3.00 1.0193 1.0211 30.6 0.104 988.7 9.5 55 1.3385 1.003 0.986 99.50 20.1 0.221 
3.50 1.0228 1.0246 35.8 0.122 987.0 11.2 64 1.3394 1.003 0.983 99.45 23.1 0.258 
4.00 1.0264 1.0282 41.1 0.140 985.3 12.9 73 1.3403 1.004 0.980 99.40 26.2 0.296 
4.50 1.0300 1.0318 46.3 0.158 983.6 14.6 83 1.3413 1.004 0.977 99.35 29.2 0.334 
5.00 1.0336 1.0354 51.7 0.176 981.9 16.3 92 1.3422 1.005 0.974 99.30 32.2 0.372 
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47 POTASSIUM DICHROMATE, K,Cr,0,—{Continued) 


A% p (om M Ge (C, — C,) (n —n,) A oO Ss n/p ¢ ? i 
by wt. D?2° Bes g/l g-mol/I g/l g/l x 10* n °C Os/kg = g-mol/I n/N cS rhe mmho/cm_— g-mol/] 
aa a a Be a TT 

A .0372 1.0390 57.0 0.194 980.1 18.1 102 1.3431 1.006 0.971 99.25 35.3 0.410 

Aah nage 1.0426 62.4 0.212 978.3 19.9 111 1.3441 1.006 0.969 99.21 38.3 0.449 

6.50 1.0444 1.0463 67.9 0.231 976.5 PA) 121 1.3450 1.007 0.966 99.16 41.4 0.488 

7.00 1.0481 1.0499 73.4 0.249 974.7 23.5 130 1.3460 1.007 0.963 99.11 44.4 0.528 

7,50, 1.0517 _ 1.0536 78.9 0.268 972.8 25.4 140 1.3470 1.008 0.960 99.06 47.4 0.567 

8.00 1.0554 1.0573 84.4 0.287 971.0 27.3 149 1.3479 1.008 0.957 99.01 50.3 0.607 

8.50 1.0591 1.0610 90.0 0.306 969.1 29.2 159 1.3489 1.009 0.954 98.96 53.3 0.647 

9.00 1.0628 1.0647 95.7 0.325 967.2 31.1 169 1.3499 1.009 0.951 98.91 56.3 0.688 

9.50 1.0665 1.0684 101.3 0.344 965.2 33.0 179 1.3509 1.010 0.948 98.86 59.2 0.729 

10.00 1.0703 1.0722 107.0 0.364 963.3 35.0 189 1.3519 1.010 0.946 98.81 62.1 0.770 


48 POTASSIUM FERRICYANIDE, K,Fe(CN), 


MOLECULAR WEIGHT = 329.26 0.00 °% by wt. data are the same for all compounds. , 
RELATIVE SPECIFIC REFRACTIVITY = 0.929 For Values of 0.00 wt. ’,, solutions see Table 1, Acetic Acid. 
A% p G M CoG. — Corn) =:n,) A Oo S n/p ¢ 7 eli 
by wt. D?° D33 g/l g-mol/I g/l g/l x 10* n sl oe Os/kg —_ g-mol/I n/Nno cS rhe mmho/cm_— g-mol/| 
0.50 1.0008 1.0026 5.0 0.015 995.8 2.4 8 1.3338 0.093 0.050 0.026 1.003 1.004 99.49 5.0 0.050 
1.00 1.0034 1.0052 10.0 0.030 993.4 4.8 17 1.3347 0.180 0.097 0.051 1.006 1.005 99.21 9.7 0.100 
1.50 1.0061 1.0079 15.1 0.046 991.0 7.3 25 153355:5 00:258) 20.139, 0.074 1.009 1.005 98.95 14.0 0.150 
2.00 1.0087 1.0105 20.2 0.061 988.5 9.7 34 1.3364 0.334 0.180 0.096 1.011 1.004 98.71 18.2 0.199 
2.50 1.0114 1.0132 25.3 0.077 986.1 12.1 42 1.3372 0.412 0.222 0.119 1.013 1.004 98.51 22.4 0.249 
3.00 1.0140 1.0158 30.4 0.092 983.6 14.6 50 1.3380 0.491 0.264 0.142 1.015 1.003 98.33 26.5 0.298 
3.50 1.0167 1.0185 35.6 0.108 981.1 17.1 59 1.3389 0.570 0.306 0.165 1.017 1.002 98.17 30.5 0.348 
4.00 1.0194 1.0212 40.8 0.124 978.6 19.6 67 1.3397 0.649 0.349 0.189 1.018 1.001 98.02 34.5 0.399 
4.50 1.0221 1.0239 46.0 0.140 976.1 22.1 75 1.3405 0.728 0.392 0.212 1.020 1.000 97.85 38.4 0.450 
5.00 1.0249 1.0267 51 206mm 73.6 24.6 84 1.3414 0.807 0.434 0.235 1.022 0.999 97.65 42.4 0.502 
5.50 1.0276 1.0294 56.5 0.172 971.1 27.2 92 1.3422 0.885 0.476 0.258 1.024 0.999 97.43 46.4 0.555 
6.00 1.0304 1.0322 61.8 0.188 968.5 29.7 100 1.3430 0.962 0.517 0.281 1.027 0.999 97.19 50.5 0.609 
6.50 1.0331 1.0350 67.2 0.204 966.0 32.3 109 1.3438 1.039 0.559 0.303 1.030 0.999 96.94 54.5 0.663 
7.00 1.0359 1.0377 72.5 0.220 963.4 34.8 117 1.3447 1.115 0.600 0.326 1.032 0.999 96.67 58.5 0.719 
7.50 1.0387 1.0406 77.9 0.237 960.8 37.4 125 1.3455 1.192 0.641 0.348 1.035 0.999 96.39 62.5 0.775 
8.00 1.0415 1.0434 83.3. 0.253 958.2 40.0 134 1.3464 1.268 0.682 0.371 1.039 0.999 96.10 66.5 0.832 
8.50 1.0444 1.0462 88.8 0.270 955.6 42.6 142 1.3472 1.345 0.723 0.393 1.042 0.999 95.80 70.4 0.890 
9.00 1.0472 1.0491 94.2 0.286 953.0 45.3 150 1.3480 1.422 0.764 0.416 1.045 1.000 95.49 74.4 0.949 
9.50 1.0501 1.0519 99.8 0.303 950.3 47.9 159 1.3489 1.500 0.807 0.439 1.049 1.000 95.18 78.4 1.01 
10.00 1.0530 1.0548 105.3 0.320 947.7 50.6 167 1.3497 1.580 0.849 0.462 1.052 1.001 94.87 82.4 1.07 
11.00 1.0588 1.0607 116.5 0.354 942.3 55.9 184 1.3514 1.740 0.935 0.509 1.059 1,002 94.22 90.4 1.20 
12.00 1,0647 - 1.0665 127.8 0.388 936.9 61.3 201 1.3531 1.901 1.022 0.556 1.067 1.004 93.55 98.4 1.33 
13.00 1.0706 1.0725 139.2 0.423 931.4 66.8 219 1.3549 2.066 1.110 0.604 1.075 1.006 92.85 106.0 1.46 
14.00 1.0766 1.0785 150.7 0.458 925.9 72.4 236 1.3566 2.235 1.202 0.653 1.084 1.008 92.11 114.0 1.60 
15.00 1.0826 1.0845 162.4 0.493 920.2 78.0 254 1.3583 2.413 1.298 0.704 1.093 1.012 91.31 122.0 1.74 
16.00 1.0887 1.0907 174.2. 0.529 914.5 83.7 271 1.3601 2.600 1.398 0.758 1.103 1.015 90.46 129.0 1.88 
17.00 1.0949 1.0968 186.1 0.565 908.8 89.5 289 15361959 2-795, 11-503 0.813 1.114 1.020 89.58 136.0 2.03 
18.00 1.1011 1.1031 198.2 0.602 902.9 95.3 307 1.3637 2.9970— 1.611 0.871 1.126 1.024 88.65 143.0 2.17 
19.00 1.1074 1.1093 210.4 0.639 897.0 101.3 325 1.3655 See E725 0.930 1.138 1.030 87.67 150.0 2.33 
20.00 1.1137 1.1156 222.7 0.676 890.9 107.3 344 1.3674 3.427 1.843 0.992 SZ 1.036 86.63 157.0 2.50 
22.00 1.1263 1.1283 247.8 0.753 878.6 119.7 381 1.3711 1.182 1.052 84.41 171.0 2.88 
24.00 1.1391 1.1411 273.4 0.830 865.7 132.5 419 1.3749 1.217 1.070 82.02 185.0 3.31 
26.00 1.1519 1.1540 299.5 0.910 852.4 145.8 457 1.3787 1.256 1.092 79.49 198.0 3.79 
28.00 1.1647 1.1668 326.1 0.990 838.6 159.6 495 1.3825 1.299 1.117 76.83 210.0 4.34 
30.00 1.1773 1.1794 353.2 1.073 824.1 174.1 533 1.3863 1.347 1.146 74.09 222.0 4.96 
49 POTASSIUM FERROCYANIDE, K,Fe(CN), * 3H,0 
MOLECULAR WEIGHT = 368.36 FORMULA WEIGHT, HYDRATE = 422.41 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.921 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
a a eee eee 
A% H% p (ee, M (oe “(ep —tes) (iiany) A oO Ss nip ¢ ; iF 
by wt. by wt. lay! D3 g/l g-mol/l g/l g/l x 10¢ n re Os/kg g-mol/l n/n, cS rhe mmho/cm_ g-mol/l 
a eee eee 
0.50 0.57 1.0016 1.0034 5.0 0.014 996.6 1.6 10 1.3340 0.083 0.044 0.023 1.007 1.008 99.07 4.8 0.048 
1.00 1.15 1.0049 1.0067 10.0 0.027 994.9 3.3 21 1.3351 0.162 0.087 0.046 1.014 1.011 98.42 9.3 0.096 
1.50 1.72 1.0083 1.0101 15.1 0.041 993.1 5.1 31 1.3361 0.239 0.129 0.068 1.020 1.013 97.87 13.4 0.142 
2.00 2.29 1.0116 1.0134 20.2 0.055 991.4 6.9 4) 1.3371 0.314 0.169 0.090 1025 O15, Se97e57 17.3 0.188 
2.50 2.87 1.0149 1.0167 25.4 0.069 989.5 8. 51 1.3381 0.385 0.207 O.111 1.031 1.017 96.84 21:3" ° 0.235 
3.00 3.44 1.0182 1.0200 30.5 0.083 987.7 10.6 62 1.3391 0.453 0.243 0.131 1.036 1.020 96,33 25.2 0.282 
3.50 4.01 1.0215 1.0233 35.8 0.097 985.8 12.5 72 1.3402 0.518 0.278 0.150 1.042 1.022 95.81 29.0 0.331 
4.00 4.59 1.0248 1.0266 41.0 0.111 983.8 14.4 82 1.3412 0.582 0.313 0.169 1.047 1.024 95.30 32.9 0.379 
4.50 5.16 1.0281 1.0300 46.3 0.126 981.9 16.4 92 1.3422 0.645 0.347 0.187 1.053 1.026 94.77 36.7 0.428 
5.00 Sy} 1.0315 1.0333 51.6 0.140 979.9 18.4 102 1.3432 0.709 0.381 0.206 1.059 1.029 94.24 40.6 0.478 
5.50 6.31 1.0348 1.0366 56.9 0.155 977.9 20.4 112 1.3442 0.773 0.415 0.225 1.065 1.031 93.70 44.4 0.528 
6.00 6.88 1.0381 1.0400 62.3 0.169 975.8 22.4 122 1.3452 0.836 0.450 0.244 1.071 1.034 93.15 48.2 0.578 
ye co ae aoe ce 0.184 973.8 24.5 132 1.3462 0.899 0.483 0.262 1.078 1.037 92.60 51.9 0.629 
ae WR oa sen hs 0.199 971.7 26.5 143 1.3473 0.961 0.517 0.281 1.084 1.040 92.04 55.7 0.680 
es a = RE eee f 0.213 969.6 28.6 153 1.3483 1.023 0.550 0.299 1.091 1.043 91.47 59.4 0.731 
ie an eee : 84.1 0.228 967.5 30.7 163 1.3493 1.084 0.583 0.317 1.098 1.046 90.90 63.1 0.784 
Bay tee ee ies 89.7 0.244 965.6 32.6 175 1.3505 1.144 0.615 0.334 1.105 1.049 90,32 66.8 0.837 
os he mo om ae 0.259 963.5 34.7 185 1.3515 1.204 0.647 0.352 1.112 1.052 89.74 70.6 0.891 
ba tee ae Poe oes 0.274 961.3 36.9 196 1.3525 1.262 0.679 0,369 1.119 1.056 89.15 74.3. 0.947 
cian i nese . : 0.289 959.2 39.1 206 1.3536 1.320 0.710 0.386 1.127 1.060 88.55 78.1 1.00 
5 4 n 1.0746 118.0 0.320 954.7 43.5 227 1eS557e 9 11433) 0.771 0.419 1.143 1.067 87.35 85.8 PA2; 
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49 POTASSIUM FERROCYANIDE, K,Fe(CN), - 3H,0—(Continued) 


A% H% p (en M Co (Cy Ca (ny—in,) A O S nlp ¢ y iT 
by wt. by wt. 20 D3 g/l g-mol/I g/l g/l xn lLOt n °C Os/kg g-mol/! n/n, cS the mmbho/cm g-mol/l 
12.00 13.76 1.0798 1.0817 129.6 0.352 950.2 48.0 248 1.3578 1.159 1.075 86.13 93.7 1.25 
13.00 14.91 1.0869 1.0889 141.3 0.384 945.6 52.6 270 1.3600 1.176 1.084 84.89 101. 1.38 
14.00 16.05 1.0941 1.0961 153.2 0.416 941.0 57.3 291 1.3621 1.193 1.093 83.63 109. 1.51 
15.00 17.20 1.1014 1.1034 165.2 0.449 936.2 62.0 313 1.3643 1.212 1.103 82.34 117. 1.64 
16.00 18.35 1.1088 1.1107 177.4 0.482 931.4 66.9 335 1.3665 232 ALDED » 81.08 124. 1.78 
17.00 19.49 1.1162 1.1182 189.8 0.515 926.4 71.8 357 1.3687 1.252 1.124 79.70 131. 1.91 
18.00 20.64 1.1237 1.1257 202.3 0.549 921.4 76.8 379 1.3709 1.274 1.136 78.35 137. 2.05 
19.00 21.79 1.1312 1.1332 214.9 0.583 916.3 81.9 401 1.3731 1.296 1.148 76.98 143. 2.18 
20.00 22.93 1.1389 1.1409 227.8 0.618 911.1 87.1 424 1.3754 1.320 1.161 75.61 149. 2:32 


50 POTASSIUM HYDROXIDE, KOH 


MOLECULAR WEIGHT = 56.11 0.00 , by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.680 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p Cc, M en (Cen Sey Go oy, A oO Ss nlp ¢ y ay 
by wt. D?° DEK g/l g-mol/I g/l g/l x 10* ne °C Os/kg _g-mol/I n/N cS rhe mmho/cm_— g-mol/! 
0.50 1.0025 1.0043 5.0 0.089 997.5 0.7 10 1.3340 0.299 0.161 0.086 1.008 1.008 98.98 20.0 0.220 

1.00 1.0068 1.0086 10.1 0.179 996.7 1.5 20 1.3350 0.609 0.327 0.177 1.017 1.012 98.13 38.5 0.452 
1.50 1.0111 1.0129 15.2 0.270 995.9 2.3 29 1.3359 0.924 0.497 0.269 1.026 KOW7 ©9725 56.9 0.697 
2.00 1.0155 1.0172 20.3 0.362 995.1 3.1 39 1.3369 1.242 0.668 0.363 1.036 1.022 96.36 75.0 0.957 
2.50 1.0198 1.0216 25.5 0.454 994.3 3.9 49 1.3379 1.562 0.840 0.457 1.046 1.027 95.45 92.8 1.23 
3.00 1.0242 1.0260 30.7 0.548 993.5 4.8 58 1.3388 1.886 1.014 0.551 1.056 1.033 94.52 110. 1.53 
3.50 1.0286 1.0304 36.0 0.642 992.6 5.6 68 1.3398 2.217 1,192 0.648 1.066 1.039 93.58 128. 1.85 
4.00 1.0330 1.0348 41.3 0.736 991.7 6.5 78 1.3408 2.565 1.379 0.748 1.077 1.045 92.63 144. 2.20 
4.50 1.0374 1.0393 46.7 0.832 990.8 TS 87 1.3417 2.940 1.581 0.854 1.089 1.051 91.68 161. 2.58 
5.00 1.0419 1.0437 52.1 0.928 989.8 8.4 97 1.3427 3.356 1.804 0.972 1.100 1.058 90.71 178. 3.00 
5.50 1.0464 1.0482 57.6 1.026 988.8 9.4 106 1.3436 3.747 =2.014 1.081 1.112 1.065 89.75 193. 3.47 
6.00 1.0509 1.0527 63.1 1.124 987.8 10:4 116 1.3445 4.144 2,228 1.191 1.124 1.072 88.78 206. 3.97 
6.50 1.0554 1.0572 68.6 1.223 986.8 11.5 125 1.3455 4.521 2.431 1.295 1.137 1.079 87.81 216. 4.52 
7.00 1.0599 1.0618 74.2 1.3229= 9985.7 12.5 134 1.3464 4.921 2.649 1.403 1.149 1.086 86.84 
7.50 1.0644 1.0663 79.8 1.423 984.6 13.6 144 1.3474 1.162 1.094 85.87 
8.00 1.0690 1.0709 85.5 1.524 983.5 14.8 153 1.3483 1.175 1.102 84.91 
8.50 1.0736 1.0755 91.3 1.626 982.3 15.9 162 1.3492 1.189 1.110 83.95 
9.00 1.0781 1.0801 97.0 b1292 98hT 17.1 172 1.3502 1.203 1.118 82.98 
9.50 1.0827 1.0847 102.9 1.833 979.9 18.4 181 1.3511 1.217 1.126 82.03 

10.00 1.0873 1.0893 108.7 1.938 978.6 19.6 190 1.3520 1-231 1.134 81.07 

11.00 1.0966 1.0985 120.6 2.150 976.0 223 209 1.3539 1.261 st S2e Onl 7 

12.00 1.1059 1.1079 132.7 2:309) 973.2 25.0 228 1.3558 1.291 1705 77:28 

T3008 1.1153, * 1.11727 145.0 2.584 970.3 28.0 246 1.3576 1.324 1.189 75.39 

14.00 1.1246 1.1266 157.5 2.806 967.2 31.0 265 1.3595 1.358 1.210 73.50 

15.00 1.1341 1.1361 170.1 3.032 964.0 34.3 284 1.3614 1.394 23200 Loe 

16.00 1.1435 1.1456 183.0 3.261 960.6 37.7 302 1.3632 1.433 1.255 69.66 

17.00 1.1531 1.1551 196.0 3.493 957.0 41.2 321 1.3651 1.474 1.281 67.69 

18.00 1.1626 1.1647 209.3 3.730 953.3 44.9 340 1.3670 1.518 1.308 65.75 

TOOOmeiel 227 9). 7435s 222-7 3.969 949.5 48.8 358 1.3688 1.565 1.338 63.77 

20.00 1.1818 1.1839 236.4 4.212 945.4 52.8 377 1.3707 1.616 1.370 61.76 

22.00 1.2014 1.2035 264.3 4.710 937.1 61.2 414 1.3744 1.729 1.442 57.72 

24.00 1.2210 1.2231 293.0 5.223 927.9 70.3 451 1.3781 1.857 1.524 53.74 

26.00 1.2408 1.2430 322.6 5.750 918.2 80.0 488 1.3818 2.002 1.617 49.85 

28.00 1.2609 1.2632 353.1 6.292 907.9 90.4 524 1.3854 2.166 1.721 46.09 

30.00 1.2813 1.2836 384.4 6.851 896.9 101.3 559 1.3889 2.352 1.839 42.44 

32.00 1.3020 1.3043 416.6 7.425 885.4 112.9 593 1.3923 2.565 1.974 38.90 

34.00 1.3230 1.3254 449.8 8.017 873.2 125.0 628 1.3957 2.814 2.131 35.47 

36.00 1.3444 1.3468 484.0 8.626 860.4 137.8 664 1.3993 Si10S) 2:31Sia01 32.14 

38.00 1.3661 1.3685 519.1 9.252 847.0 151.3 700 1.4030 3.453 2.533 28.90 

40.00 1.3881 1.3906 555.2 9.896 832.9 165.4 738 1.4068 3.871 2.795 25.78 

42.00 1.4104 1.4129 592.4 10.558 818.1 180.2 776 1.4106 4.380 9 3.112) 9922.78 

44.00 1.4331 1.4356 630.6 11.238 802.5 195.7 813 1.4143 5.003 3.498 19.95 

46.00 1.4560 1.4586 669.8 11.936 786.2 212.0 849 1.4179 5.769 3.970 17.30 

48.00 1.4791 1.4817 710.0 12.653 769.1 229.1 884 1.4214 6.713 4.547 14.87 

50.00 1.5024 1.5050 751.2 13.388 751.2 247.0 917 1.4247 U816'— moses 12.67 


$1 POTASSIUM IODIDE, KI 


MOLECULAR WEIGHT = 166.03 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.647 For Values of 0.00 wt. °% solutions see Table 1, Acetic Acid. 
a a a ae a ls et ee ESE 
As p Gy M Gs (C, —C,) (nm — n,) A Oo S nlp o y 7; 
bywts ©'D2° tf g/l g-mol/I g/l g/l x 10* n ig Os/kg —_g-mol/I n/N cS rhe mmho/cm_— g-mol/l 
a a a a il tS a i A SE ASI ae as ee 
0.50 1.0019 1.0037 5.0 0.030 996.9 1.3 7 1.3337. O.111 0.060 0.031 0.9972 0.9973 100.1 3.8 0.038 
1.00 1.0056 1.0074 10.1 0.061 995.5 27 13 1.3343 0.220 0.118 0.063 0.9945 0.9910 100.3 7.5 0.076 
2.00 1.0131 1.0149 20.3 0.122 992.8 5.4 27 1.3357 0.431 0.232 0.124 0.9892 0.9784 100.9 14.2 0.152 
3.00 1.0206 1.0224 30.6 0.184 990.0 8.2 40 1.3370 0.642 0.345 0.187 0.9840 0.9661 101.4 21.1 0.233 
4.00 1.0282 1.0301 41.1 0.248 987.1 11.1 54 1.3384 0.858 0.461 0.250 0.9788 0.9538 102.0 28.1 0.320 
5.00 1.0360 1.0378 51.8 0.312 984.2 14.1 67 1.3397 1.079 0.580 0.315 0.9736 0.9417 102.5 35.2 0.409 
6.00 1.0438 1.0457 62.6 0.377 981.2 17.1 81 1.3411 1.304 0.701 0.381 0.9670 0.9283 103.2 42.3 0.501 
7.00 1.0517 1.0536 73.6 0.443 978.1 20.1 95 1.3425 1.534 0.825 0.449 0.9608 0.9153 103.9 49.6 0.597 
8.00 1.0598 1.0617 84.8 0.511 975.0 23.2 110 1.3440 1.769 0.951 0.517 0.9549 0.9028 104.5 56.9 0.697 
9.00 1.0679 1.0698 96.1 0.579 =-971.8 26.4 124 1.3454 2.010 1,081 0.588 0.9494 0.8908 105.1 64.3 0.801 
10.00 1.0762 1.0781 107.6 0.648 968.6 29.6 139 1.3469 2.257 1.213 0.659 0.9442 0.8791 105.7 71.8 0.909 
12.00 1.0931 1.0950 131.2. 0.790 961.9 36.3 168 1.3498 2.767 1.488 0.805 0.9348 0.8569 106.8 86.8 1.14 


51 POTASSIUM IODIDE, KI—{Continued) 


A% p G M Cc, (C, -—C,) (n—n,) 4 oO S n/p ¢ Y a 
by wt. ao Dis g/l g-mol/I g/l g/l x 10 n °C Os/kg = g-mol/I n/n. cS rhe mmho/cm_— g-mol/l 
14.00 1.1105 1.1125 15555 0.936 955.0 43.2 199 1.3529 3.304 1.776 0.957 0.9265 0.8360 107.7 102. 1.39 
16.00 1.1284 1.1304 180.5 1.087 947.9 50.4 231 1.3560 3.869 2.080 1.115 0.9193 0.8163 108.6 118. 1.66 
18.00 1.1469 1.1489 206.4 1.243 940.4 57.8 263 1.3593 4.464 2.400 1.279 0.9131 0.7977 109.3 133. 1.96 
20.00 1.1659 1.1680 233.2 1.405 932.8 65.5 296 1.3626 5.09 2.74 1.449 0.9077 0.7801 109.9 149. 2.30 
22.00 1.1856 1.1877 260.8 1.571 924.8 73.4 331 1.3661 5.76 3.09 1.624 0.9031 0.7632 110.5 164. 2.66 
24.00 1.2060 1.2081 289.4 1.743 916.5 81.7 366 1.3696 646 3.47 1.805 0.8991 0.7470 111.0 180. 3.05 
26.00 1.2270 1.2291 319.0 1.921 908.0 90.3 403 1.3733 7.21 3.87 1.993 0.8956 0.7314 111.4 195. 3.53 
28.00 1.2487 1.2509 349.6 2.106 899.1 99.2 441 1.3771 8.01 4.30 2.188 0.8928 0.7164 111.8 210. 4.16 
30.00 1.2712 1.2734 381.4 2.297 889.8 108.4 480 1.3810 8.86 4.76 2.390 0.8904 0.7019 112.1 224. 5.20 
32.00 1.2944 1.2967 414.2 2.495 880.2 118.0 52i 1.3851 9.76 5.25 2.597 0.8888 0.6880 112.3 
34.00 1.3185 1.3208 448.3 2.700 870.2 128.0 563 1.3893 10.72 5.76 2.808 0.8880 0.6748 112.4 
36.00 1.3434 1.3458 483.6 2.913 859.8 138.5 606 1.3936 11.73 6.31 3.024 0.8884 0.6626 112.3 
38.00 1.3692 1.3716 520.3 3.134 848.9 149.3 651 1.3981 12.81 6.89 3.246 0.8905 0.6517 112.1 
40.00 1.3959 1.3984 558.4 3.363 837.6 160.7 697 1.4027 13.97 7.51 3.472 0.8952 0.6426 111.5 


52 POTASSIUM NITRATE, KNO, 


MOLECULAR WEIGHT = 101.10 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.651 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p Cc, M Come Coren) (ns) 4 oO Ss nip ¢ Y T 
by wt. D?° D333 g/l g-mol/l g/l g/l x 10* n Lc: Os/kg = g-mol/I nin. cS rhe mmho/cm__ g-mol/! 
0.50 1.0014 1.0031 5.0 0.050 996.4 1.9 5 1.3335 0.171 0.092 0.049 0.997. 0.998 100.10 35) 0.056 
1.00 1.0045 1.0063 10.0 0.099 994.5 3.8 10 1.3339 0.333 0.179 0.096 0.994 0.992 100.40 10.7 0.112 
2.00 1.0108 1.0126 20.2 0.200 990.6 el 19 1.3349 0.642 0.345 0.187 0.988 0.979 101.01 20.1 0.222 
3.00 1.0171 1.0189 30.5 0.302 986.6 11.7 28 1.3358 0.938 0.504 0.274 0.984 0.969 101.46 29.3 0.334 
4.00 1.0234 1.0252 40.9 0.405 982.5 15.7 38 1.3368 1.223 0.657 0.357 0.981 0.960 101.77 38.3 0.448 
5.00 1.0298 1.0317 51.5 0.509 978.3 19.9 47 1.3377 1.498 0.805 0.438 0.978 0.952 102.05 47.0 0.563 
6.00 1.0363 1.0381 62.2 0.615 974.1 24.1 57 1.3386 1.763 0.948 0.516 0.975 0.943 102.33 55.5 0.678 
7.00 1.0428 1.0447 73.0 0.722 969.8 28.4 66 1.3396 2.022 1.087 0.591 0.973 0.935 102.59 63.7 0.793 
8.00 1.0494 1.0512 84.0 0.830 965.4 32.8 76 1.3405 2.273 1.222 0.664 0.971 0.927 102.81 71.7 0.908 
9.00 1.0560 1.0579 95.0 0.940 961.0 37.3 85 1.3415 2.517 1.353 0.734 0.969 0.920 102.98 79.5 1.03 
10.00 1.0627 1.0646 106.3 1.051 956.4 41.8 95 1.3425 2.754 1.481 0.802 0.968 0.913 103.10 87.3 1.15 
12.00 1.0762 1.0781 129.1 1.277 947.0 51.2 114 1.3444 0.968 0.901 103.13 103. 1.40 
14.00 1.0899 1.0918 152.6 1,509 937.3 60.9 133 1.3463 0.970 0.892 102.90 117. 1.66 
16.00 1.1039 1.1058 176.6 1.747 927.3 71.0 152 1.3482 0.974 0.884 102.44 131. 1.94 
18.00 1.1181 1.1201 201.3 1.991 916.9 81.4 172 1.3502 0.980 0.879 101.79 145. 2.22 
20.00 1.1326 1.1346 226.5 2.241 906.1 92.2 191 1.3521 0.988 0.874 101.01 157. 2.49 
22.00 1.1473 1.1493 252.4 2.497 894.9 103.3 211 1.3541 0.997 0.871 100.10 168. 2.75 
24.00 1.1623 1.1644 279.0 2.759 883.3 114.9 231 1.3561 1.008 0.869 99.01 178. 3.00 


53 POTASSIUM OXALATE, K,€,0O, - 1H,O 


MOLECULAR WEIGHT = 166.21 FORMULA WEIGHT, HYDRATE = 184.23 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.676 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
ALS mee p GQ M Conn Ge) e(ni =m.) A (0) Ss nip ¢ Y aN 
by wt. by wt. D?° D373 g/l g-mol/I g/l g/l x 10* n °C Os/kg _g-mol/I nin, S rhe mmho/cm g-mol/I 
a a ee 
0.50 0.55 1.0018 1.0035 5.0 0.030 9968 1.5 8 1.3337 0.137 0.074 0.039 1.005 1.005 99.33 5.8 0.059 
1.00 1.11 1.0053 1.0071 10.1 0.060 995.3 3.0 15 1.3345 0.273. 0.147 0.078 1.010 1.007 98.81 11.4 0.119 
1.50 1.66 1.0089 1.0107 15.1 0.091 993.8 4.5 22 1.3352 0.407 0.219 0.118 1.016 1.009 98.25 16.6 0.180 
2.00 2.22 1.0125 1.0143 20.3 0.122 992.3 6.0 29 1.3359 0.540 0.290 0.156 1.022 1.011 97.65 21.7 0.241 
2.50 2.77 1.0161 1.0179 25.4 0.153 990.7 7.5 36 1.3366 0.669 0.360 0.194 1.028 1.014 97.04 26.8 0.302 
3.00 3.33 1.0198 1.0216 30.6 0.184 989.2 9.0 43 1.3373 0.797 0.429 0.232 1.035 1.017 96.41 31.7 0.364 
3.50 3.88 1.0235 1.0253 35.8 0.216 987.6 10.6 50 1.3380 0.925 0.497 0.270 1.042 1.020 95.77 36.6 0.426 
4.00 4.43 1.0272 1.0290 41.1 0.247 986.1 12.2 56 1.3386 1.055 0.567 0.308 1.049 1.024 95.11 41.4 0.489 
4.50 4.99 1.0309 1.0327 46.4 0.279 984.5 13.8 63 1.3393 1.186 0.638 0.347 1.057 1.027 94.45 46.2 0.552 
5.00 5.54 1.0346 1.0364 51.7 0.311 982.9 15.4 70 1.3400 1.318 0.709 0.385 1.064 1.030 93.80 50.9 0.615 
5.50 6.10 1.0383 1.0402 57.1 0.344 981.2 17.0 77 1.3407 1.451 0.780 0.425 1.071 1.034 93.14 55.6 0.679 
6.00 6.65 1.0421 1.0439 62.5 0.376 979.6 18.7 84 1.3414 1.585 0.852 0.464 1.079 1.038 92.48 60.3 0.743 
6.50 7.20 1.0459 1.0477 68.0 0.409 977.9 20.3 90 1.3420 1.720 0.925 0.503 1.087 1.041 91.82 64.8 0.807 
7.00 7.76 1.0497 1.0516 73.5 0.442 976.2 22.0 97 1.3427 1.856 0.998 0.543 1.095 1.045 91.15 69.3 0.872 
7.50 8.31 1.0535 1.0554 79.0 0.475 974.5 23.7 104 1.3434 1.994 1.072 0.583 1.103 1.049 90.48 73.8 0.937 
ato eu ote 1.0592 84.6 0.509 972.8 25.5 111 1.3441 2.132 1.146 0.623 J.111 1.053 89.81 78.1 1.00 
ct Epes per 1.0631 90.2 0.543 971.0 27.2 118 1.3448 2.273 1.222 0.663 1.120 1.057 89.13 82.4 1.07 
ee 1 1.0670 95.9 0.577 969.3 29.0 126 1.3456 2.414 1.298 0.704 1.128 1.061 88.45 86.6 1.13 
He, gett ay pe 1.0709 101.6 0,611 967.5 30.7 133 1.3463 2.557 1.375 0.745.—s1.137 1.066 87.77 90.8 1.20 
ae ee phan 1.0749 107.3 0.646 965.7 32.5 140 1.3470 2.701 1.452 0.786 1.146 1.070 87.09 94.8 1.27 
4 i 1.0829 118.9 0.715 962.1 36.2 154 1.3484 2.993 1.609 0.870 1.166 1.081 85.58 104. 1.42 
pee 0891 1.0910 130.7 0.786 958.4 39.8 168 1.3498 3.291 1.769 0.954 1.188 1.093 84.01 1120+ 1:57 
i 14.41 1.0973 1.0993 142.7 0.858 954.7 43.6 182 1.3512 3.594 1.932 1.039 1.211 1.106 82.40 s215 5 1.72 


14.00 15.52 1.1057 1.1077 154.8 0.931 950.9 47.3 196 1.3526 3.903 2.098 R28 1.234 1.118 80.89 129. 1.87 


D-254 


54 POTASSIUM PERMANGANATE, KMnO, 


MOLECULAR WEIGHT = 158.04 0.00 % by wt. data are the same for all compounds. 


RELATIVE SPECIFIC REFRACTIVITY = 0.811 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 

SS a ee rea a ee ee a ee eee 
A% p Cc, M Cylon =. Gy) (nit) A O S n/p ¢ ? T 

by wt. 2° D338 g/l g-mol/l g/l g/l x 10* n oe Os/kg _g-mol/l n/n. cS rhe mmho/cm_— g-mol/! 
0.50 1.0017 1.0034 5.0 0.032 996.7 1.6 0.110 0.059 0.031 0.999 0.999 99.93 33 0.035 
1.00 1.0051 1.0068 10.1 0.064 995.0 3.2 0.217 0.117 0.062 0.998 0.995 100.04 6.9 0.070 
1.50 1.0085 1.0102 15.1 0.096 993.3 4.9 0.323 0.174 0.093 0.997 0.990 100.14 10.0 0.104 
2.00 1.0118 1.0136 20.2 0.128 991.6 6.6 0.426 0.229 0.123 0.996 0.986 100.24 13.0 0.138 
2.50 1.0152 1.0170 25.4 0.164 989.9 8.4 0.994 0.981 100.36 16.0 0.173 
3.00 1.0186 1.0204 30.6 0.193 988.1 10.2 0.993 0.977 100.49 19.0 0.209 
3.50 1.0220 1.0238 35.8 0.226 986.3 12.0 0.992 0.972 100.63 22.0 0.244 
4.00 1.0254 1.0272 41.0 0.260 984.4 13.8 0.990 0.968 100.78 24.9 0.280 
4.50 1.0288 1.0306 46.3 0.293 982.5 15.7 0.989 0.963 100.94 27.7 0.315 
5.00 1.0322 1.0340 51.6 0.327 980.6 17.7 0.987 0.958 101.12 30.5 0.350 
5.50 1.0356 1.0374 57.0 0.360 978.6 19.6 0.985 0.953 101.30 33.3 0.385 
6.00 1.0390 1.0408 62.3 0.394 976.6 21.6 0.983 0.948 101.51 36.0 0.420 


55 POTASSIUM PHOSPHATE, DIHY DROGEN (MONOBASIC), KH, PO, 


MOLECULAR WEIGHT = 136.13 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.632 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p C, M Cc, (Cc, —€,) @m—n,) A oO Ss n/p ¢ 7 if 
by wt. 1D Dee g/l g-mol/I g/l g/l x 10 n °C Os/kg g-mol/I nino cS rhe mmho/cm_— g-mol/! 
0.50 1.0018 1.0035 5.0 0.037 996.8 [3 6 1.3336 0.130 0.070 0.037 1.008 1.008 98.98 3.0 0.030 
1.00 1.0053 1.0071 10.1 0.074 995.3 3.0 12 1.3342 0.252 0.136 0.072 1.017 1.014 98.13 5.9 0.059 
1.50 1.0089 1.0107 15.1 0.111 993.8 4.5 18 1.3348 0.371 0.200 0.107 1.026 1.019 97.25 8.5 0.087 
2.00 1.0125 1.0143 20.2 0.149 992.2 6.0 24 1.3354 0.488 0.262 0.141 1.036 1.025 96.33 11.0 0.115 
2.50 1.0161 1.0179 25.4 0.187 990.7 RES) 29 1.3359 0.603 0.324 0.175 1.046 1.032 95.37 13.5 0.143 
3.00 1.0197 1.0215 30.6 0.225 989.1 9.1 35 1.3365 0.720 0.387 0.209 1.058 1.039 94.37 15.9 0.171 
3.50 1.0233 1.0251 35.8 0.263 987.5 10.7 41 1.3371 0.838 0.451 0.244 1.069 1.047 93.34 18.3 0.199 
4.00 1.0269 1.0288 41.1 0.302 985.9 12.4 47 1.3377 0.957 0.515 0.279 1.081 1.055 92.30 20.6 0.227 
4.50 1.0306 1.0324 46.4 0.341 984.2 14.0 52 1.3382 1.075 0.578 0.314 1.094 1.063 91.26 22.8 0.255 
5.00 1.0342 1.0360 Si7 0.380 982.5 15.8 58 1.3388 1.190 0.640 0.348 1.106 1,072 90.24 25.0 0.282 
5.50 1.0378 1.0396 57.1 0.419 980.7 i735 64 1.3394 = 1.303 0.700 0.381 1.119 1.080 89.23 27.2 0.309 
6.00 1.0414 1.0432 62.5 0.459 978.9 19.3 70 1.3400 1.414 0.760 0.414 1.131 1,088 88.22 29.4 0.335 
6.50 1.0450 1.0469 67.9 0.499 977.1 21.2 De 1.3405 1.523 0.819 0.446 1.144 1.097 87.21 SHAS: 0.361 
7.00 1.0486 1.0505 73.4 0.539 975.2 23.0 81 1.3411 1.631 0.877 0.477 1.158 1.106 86.21 33,9 0.387 
7.50 1.0522 1.0541 78.9 0.580 973.3 24.9 87 1.3417 1.736 0.933 0.508 1.171 1.115 85.21 35.5 0.412 
8.00 1.0558 1.0577 84.5 0.620 971.4 26.9 92 1.3422 1.839 0.989 0.538 1.185 hi23 84.22 STES) 0.437 
8.50 1.0594 1.0613 90.1 0.662 969.4 28.9 98 1.3428 1.941 1.043 0.567 1.199 1.134 83.23 39.3 0.461 
9.00 1.0630 1.0649 95.7 0.703 967.4 30.9 104 1.3434 2.039 1.096 0.596 1.213 1.144 82.25 41.2 0.485 
9.50 1.0667 1.0686 101.3 0.744 965.3 32.9 109 1.3439 2.136 1.148 0.624 1.228 1.154 81.27 42.9 0.508 
10.00 1.0703 1.0722 107.0 0.786 963.3 35.0 115 1.3445 2.230 1.199 0.651 1.243 1.164 80.29 44.6 0.531 


56 POTASSIUM PHOSPHATE, MONOHYDROGEN (DIBASIC), K,HPO, «3H,O 


MOLECULAR WEIGHT = 174.18 FORMULA WEIGHT, HYDRATE = 228.23 0.00 % by wt. data are the same for all compounds. 

RELATIVE SPECIFIC REFRACTIVITY = 0.589 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p GC M Cc, (C,-C,) (n —n,) A fe) Ss nlp ¢ y ir 

by wt. by wt. Dy 38 g/l g.mol/l g/l g/l x 10* n *G Os/kg g-mol/l n/n, cS rhe mmho/cm_ g-mol/l 
0.50 0.66 1.0025 1.0043 5.0 0.029 997.5 0.7 8. 1.3338 0.126 0.068 0.036 1.011 1.010 98.76 5.2 0.052 
1.00 1.31 1.0068 1.0086 10.1 0.058 996.7 1.5 15. 1.3345 0.250 0.134 0.071 1.021 1.016 97.76 9.9 0.102 
1.50 1.97 1.0110 1.0128 W5.2 0.087 995.8 2.4 adi js 1.3353 0.371 0.199 0.107 1.032 1.023 96.69 14.2 0.151 
2.00 2.62 1.0153 1.0171 20.3 0.117 994.9 3.3 ae 1.3361 0.490 0.263 0.142 1.044 1.030 95.62 18.3 0.200 
2.50 3.28 1.01954 10213, 25.5 0.146 994.0 4.2 38. 1.3368 0.613 0.329 0.178 1.055 1.037 94.59 23.0 0.248 
3.00 3.93 1.0238 1.0256 30.7 0.176 993.1 5.2 46. 1.3376 0.732 0.394 0.213 1.067 1.044 93.56 26.8 0.294 
3.50 4.59 1.0281 1.0299 36.0 0.207 992.1 6.1 54. 1.3384 0.855 0.457 0.249 1.079 1.052 92.46 29.7 0.340 
4.00 5.24 1.0324 1.0342 41.3 0.237. 991.1 TB 62. 1.3392 0.974 0.523 0.284 1.092 1.060 92.18 33:3 0.385 
4.50 5.90 1.0368 1.0386 46.7 0.268 990.1 8.1 69. 1.3399 1.096 0.589 0.320 1.105 1.068 90.31 36.8 0.430 
5.00 6.55 1.0412 1.0430 52.1 0.299 989.1 9.1 Tis 1.3407 1.218 0.655 0.356 1.118 1.076 89.26 40.3 0.475 
5.50 ash M | 1.0456 1.0474 57.5 0.330 988.1 10.2 85. 1.3415 1.337 0.719 0.391 1.131 1.084 88.23 43.8 0.520 
6.00 7.86 1.0500 1.0519 63.0 0.362 987.0 11.2 92. 1.3422 1.460 0.785 0.427 1.145 1.093 87.13 47.2 0.565 
6.50 8.52 1.0545 1.0564 68.5 0.394 986.0 12.3 100. 1.3430 1.580 0.850 0.462 1.160 1.102 86.05 50.6 0.610 
7.00 9.17 1.0590 1.0609 74.1 0.426 984.9 13.3 108. 1.3438 1.703 0.915 0.498 ATS. 112 84.92 53.8 0.654 
7.50 9.83 1.0635 1.0654 79.8 0.458 983.8 14.5 115. 1.3445 1.823 0.980 0.533 1.191 1.122 83.80 57.0 0.698 
8.00 10.48 1.0680 1.0699 85.4 0.491 982.6 15.7 123. 1.3453 1.947 1.046 0.569 1,207) 13132 82.71 60.0 0.740 


57 POTASSIUM SULFATE, K,SO, 


MOLECULAR WEIGHT = 174.26 0.00 , by wt. data are the same for all compounds. 

RELATIVE SPECIFIC REFRACTIVITY = 0.565 For Values of 0.00 wt. 4 solutions see Table 1, Acetic Acid. 
A% Cc, M Go, (Cy Ce) ms in,) A oO Ss nip ¢ ? sy 

by wt. Die Dz g/l g-mol/I g/l g/l me n °C Os/kg g-mol/I n/n. cS rhe mmho/cm — g-mol/I 
0.50 1.0022 1.0040 5.0 0.029 997.2 1.0 6 1.3336 §©0.136 0.073 0.039 1.004 1.004 99.37 5.8 0.059 
1.00 1.0062 1.0080 10.1 0.058 996.2 2.1 13 1.3343 0.262 0.141 0.075 1.009 1.005 98.91 11.2 0.117 
1.50 1.0102 1.0120 15.2 0.087 995.1 3.1 19 1.3349 0.382 0.205 0.110 1.014 1.006 98.42 16.2 0.175 
2.00 1.0143 1.0161 20.3 0.116 994.0 4.2 25 1.3355 0.499 0.268 0.144 1.019 1.007 97.92 21.0 0.232 
2.50 1.0183 1.0201 25:5 0.146 992.9 5.4 32 1.3362 0.614 0.330 0.178 1.025 1.008 97.39 25.6 0.289 
3.00 1.0224 1.0242 30.7 0.176 991.7 6.5 38 1.3368 0.726 0.390 0.211 1.031 1.010 96.84 30.2 0.347 


57 POTASSIUM SULFATE, K,SO,—{Continued) 


A® G M Gy (Ga— (GS) (no = ny) 4 oO Ss nlp > 7 1 
by wee 20 Das gl g-mol/l gil g/l x 10° n AG, Os'kg — g-mol/! WN cS rhe mmho/cm — g-mol/I 
Se 0 an 
3.50 1.0265 1.0283 35.9 0.206 990.6 ier J 1.3374 0.839 0.451 0.244 1.037 1.012 96.27 34.7 0.404 
4.00 1.0306 1.0324 41.2 0.237 989.4 8.9 50 1.3380 0.950 0.511 0.277 1.043 1.014 95.69 39.2 0.461 
4.50 1.0347 1.0365 46.6 0.267 988.1 10.1 57 1.3386 1.061 0.571 0.310 1.049 1.016 95.10 43.7 0.518 
5.00 1.0388 1.0406 51.9 0.298 986.8 11.4 63 1.3393 1.172 0.630 0.342 1.056 1.019 94.50 48.0 0.576 
5.50 1.0429 1.0447 57.4 0.329 985.5 12.7 69 1.3399 1.063 1.021 93.89 Sis) 0.634 
6.00 1.0470 1.0489 62.8 0.361 984.2 14.0 75 1.3405 1.070 1.024 93.27 56.6 0.692 
6.50 1.0512 1.0530 68.3 0.392 982.8 15.4 81 1.3411 1.077. 1.027 92.64 60.8 0.751 
7.00 1.0553 1.0572 73.9 0.424 981.4 16.8 87 1.3417 1.085 1.030 92.02 64.9 0.810 
7.50 1.0595 1.0614 79.5 0.456 980.0 18.2 93 1.3422 1.09257 1:0337 Solas 69.0 0.869 
800 1.0637 1.0655 85.1 0.488 978.6 19.7 98 1.3428 1.100 1.036 90.77 73.1 0.928 
8.50 1.0679 1.0697 90.8 0.521 977.1 21.1 104 1.3434 1107" 1-039" 90s 77.0 0.988 
9.00 1.0721 1.0740 96.5 0.554 975.6 22.6 110 1.3440 EU1S”” “110427 89°53 89.9 1.04 
9.50 1.0763 1.0782 102.3 0.587 974.1 24.2 116 1.3446 1.122 1.045 88.92 84.8 1.10 
10.00 1.0806 1.0825 108.1 0.620 972.5 25.7 122 1.3452 1.130 1.048 88.32 88.6 1.16 


i 


58 POTASSIUM THIOCYANATE, KSCN 


MOLECULAR WEIGHT = 97.18 0.00 °, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.025 For Values of 0.00 wt. ”,, solutions see Table 1, Acetic Acid. 
a i ce pe ee ee 
A% p G M Gy (GG; — Gy mn) A oO S n/p d 7 a 
by wt. Dee D3 g/l g-mol/l g/l g/l x 104 n eC Os'kg — g-mol/I n/N. cS rhe mmho/cm_ g-mol/I 
i ee eee ee See es eee 
0.50 1.0007 1.0025 5.0 0.051 995.7 2.5 9 1.3339 0.177 0.095 0.050 0.9974 0.9987 100.1 5.8 0.058 
1.00 1.0032 1.0049 10.0 0.103 993.1 Sal 19 1.3349 0.355 90.191 0.102 0.9947 0.9936 100.3 11.4 0.119 
2.00 1.0081 1.0099 20.2 0.207 987.9 10.3 37 1.3367 0.709 0.381 0.206 0.9887 0.9827 100.9 21.9 0.243 
3.00 1.0130 1.0148 30.4 0.313 982.6 15.6 55 1.3385 1.061 0.570 0.310 0.9833 0.9726 101.5 32.1 0.370 
400 1.0180 1.0198 40.7 0.419 977.3 21.0 74 1.3404 1.414 0.760 0.413 0.9785 0.9632 102.0 42.1 0.499 
5.00 1.0229 1.0248 51.1 0.526 971.8 26.4 93 1.3423 1.771 0.952 0.518 0.9741 0.9542 102.5 52.2 0.632 
6.00 1.0279 1.0298 61.7 0.635 966.3 32.0 11 1.3441 2.136 1.148 0.624 0.9700 0.9456 102.9 62.4 0.773 
7.00 1.0330 1.0348 72.3 0.744 960.7 37.6 130 1.3460 2.506 1.347 0.731 0.9664 0.9374 103.3 720 0.922 
8.00 1.0380 1.0398 83.0 0.854 955.0 43.3 149 1.3479 2.882 1.549 0.838 0.9632 0.9298 103.6 82.9 1.08 
9.00 1.0431 1.0449 93.9 0.966 949.2 49.0 168 1.3498 3.264 1.755 0.946 0.9604 0.9225 103.9 93. 1.24 
10.00 1.0482 1.0500 104.8 1.079 943.3 54.9 187 1.3517 3.653 1.964 1.055 0.9579 0.9157 104.2 103. 1.40 
12.00 1.0585 1.0603 127.0 1.307 931.4 66.8 226 1.3556 4.451 2.393 1.276 0.9541 0.9032 104.6 121. 1-72 
14.00 1.0689 1.0708 149.6 1.540 919.2 79.0 265 1.3595 5.28 2.84 1.498 0.9521 0.8925 104.8 138. 2.06 
16.00 1.0795 1.0814 172.7 1.777 906.8 91.5 304 1.3634 0.9523 0.8840 104.8 156. 2.47 
18.00 1.0902 1.0922 196.2 2.019 894.0 104.3 345 1.3674 0.9550 0.8777 104.5 176. 2.95 
20.00 1.1011 1.1031 220.2 2.266 880.9 117.3 385 1.3715 0.9597 0.8733 104.0 197, 3.60 
24.00 U.12366 1.12555 » 269.7, 2.775 853.9 144.3 469 1.3798 0.9755 0.8700 102.3 
28.00 1.1467 1.1488 321.1 3.304 825.6 172.6 554 1.3884 1.001 0.8747 99.69 
32.00 1.1706 1.1727 374.6 3.855 796.0 202.2 643 1.3972 1.037 0.8874 96.27 
36.00 1.1949 1.1970 430.2 4.427 764.7 233.5 732 1.4062 1.081 0.9069 92.28 
40.00 1.2199 1.2220 488.0 5.021 731.9 266.3 824 1.4154 1.150 0.9446 86.78 
44.00 1.2455 1.2477 548.0 5.639 697.5 300.7 918 1.4248 1.253 1.008 79.65 
48.00 1.2719 «1.2741 610.5 6.282 661.4 336.9 1014 1.4343 1.389 1.094 71.86 
52.00 1.2990 1.3013 675.5 6.951 623.5 374.7 1112 1.4442 1.552 1.197 64.31 
56.00 1.3269 1.3292 743.1 7.646 583.8 414.4 1212 1.4542 1.735 1.310 57.52 
60.00 1.3556 1.3580 813.4 8.370 542.2 456.0 1315 1.4645 2.013 1.488 49.58 
64.00 1.3853 1.3877 886.6 9.123 498.7 499.5 1420 1.4750 2.434 1.761 41.00 
59 PROCAINE HYDROCHLORIDE, C,H,[COOCH,CH,N(C,H,),][NH,] - HCI-1,4 
MOLECULAR WEIGHT = 272.78 0.00", by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.460 For Values of 0.00 wt. °,, solutions see Table 1, Acetic Acid. 
A% p (e M Cc, (C,-C,) (n-n,) A fe) s nlp ¢ 7 T 
by wt. Dz? D298 g/l g-mol/I g/l g/l x 104 n =G Os/kg _g-mol/I nino cS rhe mmho/cm — g-mol/! 
0.50 0.9991 1.0008 5.0 0.018 994.1 4.2 iB 1.3341 0.062 0.033 0.017 1.014 1.017 98.42 1.4 0.014 
1.00 0.9999 1.0017 10.0 0.037 989.9 8.3 22 1.3352 0.126 0.068 0.035 1.028 1.030 97.08 y a) 0.027 
2.00 1.00!6 1.0034 200 0.073 981.6 16.7 44 1.3374 0.237 0.127 0.068 1.056 1.056 94.51 SZ 0.052 
3.00 1.0033 1.0051 30.1 0.110 973.2 25.0 66 1.3396 0.343 0.184 0.099 1.083 1.082 92.16 7.4 0.076 
4.00 1.0050 1.0068 40.2 0.147 964.8 33.4 89 1.3419 0.433 0.233 0.125 1.110 1.106 89.95 9.4 0.098 
5.00 1.0067 1.0085 50.3 0.185 956.4 41.8 11 1.3441 0.519 0.279 0.150 1.138 1.133 87.70 11.4 0.119 
6.00 1.0085 1.0103 60.5 0.222 948.0 50.2 133 1.3463 0.593 0.319 0.172 1.169 1.161 85.38 13.1 0.139 
7.00 1.0103 1.0120 70.7 0.259 939.5 58.7 156 1.3486 0.675 0.363 0.196 1.202 1.192 83.06 14.7 0.157 
8.00 1.0120 1.0138 81.0 0.297 931.1 67.2 179 1.3508 0.756 0.406 0.220 1.236 1.224 80.73 16.2 0.174 
9.00 1.0138 1.0156 91.2 0.334 922.6 75.6 201 1.3531 0.824 0.443 0.240 1.273 1.258 78.40 17.5 0.191 
10.00 1.0156 1.0174 101.6 0.372 914.1 84.2 224 1.3554 0.889 0.478 0.259 1.312 1.294 76.07 18.8 0.206 
12.00 1.0193 1.0211 122.3 0.448 897.0 101.3 270 1.3600 1.026 0.552 0.300 1.397 1.373 71.45 21.1 0.233 
14.00 1.0230 1.0248 143.2 0.525 879.8 118.5 316 1.3646 1.164 0.626 0.340 1.491 1.460 66.94 23.0 0.256 
16.00 1.0267 1.0285 164.3 0.602 862.4 135.8 362 1.3692 1.297 0.698 0.379 1.595 1.557 62.57 24.6 0.277 
18.00 1.0305 1.0323 185.5 0.680 845.0 153.2 409 1.3739 1.425 0.766 0.417 1.708 1.661 58.44 26.0 0.294 
20,00 1.0343 1.0361 206.9 0.758 827.4 170.8 456 1.3786 1.545 0.831 0.452 1.838 1.781 54.30 27.2 0.309 
24.00 1.0420 1.0439 250.1 0.917 791.9 206.3 552 1.3881 2.143 2.061 46.57 29.0 0.331 
28.00 1.0499 1.0517 294.0 1.078 755.9 242.3 649 1.3978 2.542 2.426 39.26 29.8 0.342 
32.00 1.0578 1.0596 338.5 1.241 719.3 278.9 747 1.4077 3.089 2.927 32.30 30.2 0.346 
36.00 1.0658 1.0676 383.7 1.407 682.1 316.2 848 1.4178 3.746 3.522 26.64 29.5 0.338 
40.00 1.0738 1.0757 429.5 1.575 644.3 354.0 951 1.4280 4.757 4.439 20.98 28.3 0.323 
pei 1.0819 1.0838 476.0 1.745 605.9 392.4 1055 1.4385 6.028 5.583 16.56 26.8 0.304 
8.00 1.0900 1.0920 523.2 1.918 566.8 431.4 1162 1.4491 1.888 "7.251" 12:65 24.7 0.278 
$2.00 1.0982 1.1002 571.1 2.094 527.2 471.1 1270 1.4600 11.22 10.24 8.89 22.3 0.248 
on Bee le 619.7 2.272 486.9 511.3 1381 1.4711 15.97 14.46 6.25 19.5 0.214 
; E L171) 669.1 2.453 446.0 552.2 1493 1.4823 22.12 19.88 4.51 16.1 0.174 


D-256 


61 2-PROPANOL, CH, CHOHCH, 


MOLECULAR WEIGHT = 60.09 


A% p Ec M c (n—n,) A 0) Ss n/o o y sb 


by wt. De* pat gh g-mol/l gil g/l x 10* n 1 Os/kg —_g-mol /I n/N cS the mmho/cem — g-mol/l 
1.00 0.9960 0.9978 10.0 0.166 986.0 12.2 8. 1.3338 0.304 0.163 0.087 1.054 1.060 94.72 0.0 0.000 
2.00 0.9939 0.9957 19.9 0.331 974.0 24.2 16. 1.3346 0.603 0.324 0.175 1.110 1.119 89.91 
3.00 0.9920 0.9938 29.8 0.495 962.2 36.0 25 1.3355 0.926 0.498 0.270 1.164 1.176 85.72 
4.00 0.9902 0.9920 39.6 0.659 950.6 47.6 34 1.3364 1.259 0.677 0.368 1.223 1.238 81.57 
§.00 0.9884 0.9902 49.4 0.822 939.0 5972) 43 1.3373 1.610 0.866 0.471 1.284 1.302 Carat. 
6.00 0.9871 0.9889 $9.2 0.986 927.9 70.3 52 1.3382 1.960 1.054 0.573 1.349 1.369 74.00 
7.00 0.9855 0.9873 69.0 1.148 916.5 81.7 62 1.3392 2.320 1.247 0.677 1.414 1.438 70.56 
8.00 0.9843 0.9861 TEST: 1,310 905.6 92.6 71 1.3401 2.679 1.440 0.780 1.482 1,509 67.33 
9.00 0.9831 0.9849 88.5 1.472 894.6 103.6 80 1.3410 3.062 1.646 0.889 1.550 1.580 64.38 
10.00 0.9816 0.9834 98.2 1.634 883.4 114.8 90. 1.3420 3.481 1.871 1.007 1.626 1,660 61.37 
12.00 0.9793 0.9811 Lis 1.956 861.8 136.4 109. 1.3439 4.433 2.383 L271 1.790 1.831 SSea 
14.00 0.9772 0.9790 136.8 eA AD 840.4 157.8 129. 1.3459 §.29 2.85 1.503 1,966 2.016 50.76 
16.00 0.9751 0.9769 156.0 2.596 819.1 179.1 148. 1.3478 6.36 3.42 1.78 2.196 2.215 46.30 
18.00 0.9725 0.9743 175.1 2.913 797.4 200.8 166. 1.3496 7.40 3.98 2.04 2.347 2.418 42.53 
20.00 0.9696 0.9713 193.9 3.227 775.7 222.5 184. 1.3514 8.52 4.58 2.3) 2.545 2.630 39.21 
24.00 0.9630 0.9647 231.1 3,846 731.9 266.3 2H Vor 1.3547 10.91 §.87 2.85 2.851 2.966 35.01 
28.00 0.9555 0.9572 267.5 4.452 688.0 310.2 245. 1.3575 =I i F-9 3.267 32.03 
32.00 0.9478 0.9495 303.3 §.047 644.5 353.7 270. 1.3600 3.330 3.520 29.97 
36.00 0.9393 0.9410 338.2 $.627 601.1 397.1 292. 1.3622 3.499 3.733 28.52 
40.00 0.9302 0.9319 372.1 6,192 $58.1 440.1 Shes 1.3642 3.630 3.910 27.49 
44.00 0.9207 0.9224 405.1 6.742 $15.6 482.6 330. 1.3660 3.732 4.061 26.75 
48.00 0.9113 0.9129 437.4 7.279 473.9 §24.3 346. 1.3676 3.772 4.147 26.46 
$2.00 0.9019 0.9035 46°.0 7.805 432.9 §65.3 362. 1.3692 3.789 4.210 26.34 
$6.00 0.8920 0.8936 499.5 8.313 392.5 605.7 ae. 1.3705 3.781 4.247 26.40 
60.00 0.8824 0.8840 $29.4 8.811 353.0 645.2 387. | Ue Se Ia 3.719 4.223 26.84 
64.00 0.8729 0.8745 §58.7 9.297 314.2 684.0 400. 1.3730 3.636 4.174 27.45 
68.00 0.8632 0.8648 587.0 9.769 276.2 722.0 411. 1.3741 3.528 4.095 28.29 
72.00 0.8535 0.8550 614.5 10.226 239.0 TEE? 421. sie | 3.391 3.981 29.43 
76.00 0.8438 0.8453 641.3 10.672 202.5 795.7 428. 1.3758 3.230) 3.841 30.85 
80.00 0.8341 0.8356 667.3 11.105 166.8 831.4 435. 1.3765 3.072 3.690 32.49 
84.00 0.8243 0.8258 692.4 11.523 131.9 866.3 440. 1.3770 2.886 3.508 34.58 
88.00 0.8145 0.8160 716.8 11.929 97.7 900.5 445. 1.3775 2.684 3.302 37.18 
92.00 0.8046 0.8061 740.3 12.319 64.3 933.9 447. RS Arr 2.530 3.151 39.44 
96.00 0.7949 0.7963 763.1 12.699 31.8 966.4 446. 1.3776 2.424 3.055 41.18 
100.00 0.7848 0.7862 784.8 13.060 0.0 998.2 442. 1.3742 2.428 3.100 41.10 
60 1-PROPANOL, CH, CH, CH, OH 
MOLECULAR WEIGHT = 60.09 
A% p cy M Cy {Core Cy) (n — no) 4 Oo Ss n/e % $i T 
by wt. Dae DS si g/l g-mol/l g/l g/l Xe10" n as) Os/kg — g-mol/I n/No cs rhe mmho/cm — g-mol/l 
OE 8 a os ee es a ee eis 2 ae Ee 2 ee ee eee 
1.00 0.9963 0.9981 10.0 0.166 986.3 11.9 9. 1.3339 0.307 0.165 0.088 1.049 1.055 95.14 0.0 0.000 
2.00 0.9946 0.9964 19.9 0.331 974.7 Pe 18. 1.3348 0.613 0.329 0.178 1.098 1.106 90.91 
3.00 0.9928 0.9946 29.8 0.496 963.0 35.2 27: 1.3357 0.933 0.502 0.272 1.150 1.161 86.76 
4.00 0.9911 0.9929 39.6 0.660 951.5 46.7 36. 1.3366 1.239 0.666 0.362 1.206 L219. 82.77 
5.00 0.9896 0.9914 49.5 0.823 940.1 $8.1 46. 1.3376 1.573 0.846 0.460 1.264 1,280 78.94 
6.00 0.9882 0.9900 §9.3 0.987 928.9 69.3 55) 1.3385 1.906 1.024 0.557 1.322 1,340 75.52 
7.00 0.9868 0.9886 69.1 1.150 917.7 80.5 64. 1.3394 2.258 1.214 0.659 1.384 1.405 72.12 
8.00 0.9855 0.9873 78.8 1.312 906.7 91.5 74 1.3404 2.609 1.403 0.760 1.446 1.470 69.03 
9.00 0.9842 0.9860 88.6 1.474 895.6 102.6 84 1.3414 2.988 1.606 0.868 1.511 1.538 66.06 
10.00 0.9829 0.9847 98.3 1.636 884.6 113.6 93 1.3423 3.356 1.805 0.972 1.574 1.605 63.39 
12.00 0.9804 0.9822 117.6 1.958 862.8 135.4 112 1.3442 3.477 2.014 1.181 1.707 1.745 §8.45 
14.00 0.9779 0.9797 136.9 2.278 841.0 157.2 130 1.3460 4.914 2.642 1.401 1.845 1.890 $4.10 
16,00 0.9749 0.9767 156.0 2.596 818.9 179.3 147 1.3477 5.776 3.108 1.629 1.982 2.037 $0.35 
18.00 0.9719 0.9737 174.9 2.911 797.0 201.2 164 1.3494 6.667 3.588 1.859 2.102 2.167 47.48 
20.00 0.9686 0.9703 193.7 3.224 7174.9 223.3 180 1.3510 7.555 4.062 2.079 2.214 2.290 45.09 
24.00 0.9612 0.9629 230.7 3.839 730.5 267.7 209 1.3539 9.115 4.901 2.450 2.427 2.530 41.12 
28.00 0.9533 0.9550 266.9 4.442 686.4 311.8 236 1.3566 10.17 5.47 2.688 2.607 2.740 38.28 
32.00 0.9452 0.9469 302.5 §.034 642.7 355.5 262. 1.3592 10.66 §.73 2.797 2.759 2.925 36.17 
36.00 0.9370 0.9387 337.3 5.614 $99.7 398.5 284 1.3614 2.894 3.095 34,48 
40.00 0.9288 0.9305 < BATES 6.183 §57.3 440.9 305 1.3635 3.004 3.241 33.22 
44.00 0.9206 0.9223 405.1 6.741 515.5 482.7 328 1.3658 3.096 3.370 32.23 
48.00 0.9127 0.9143 438.1 7.291 483.6 §14.6 348 1.3678 3.162 3.472 31.56 
$2.00 0.9043 0.9059 470.2 7.826 434.1 §64.1 367 1.3697 3.195 3.540 31.24 
$6.00 0.8959 0.8975 $01.7 8.349 394.2 604.0 385 1.3715 3.197 3.576 31.21 
60.00 0.8875 0.8891 $32.5 8.862 355.0 643.2 404 1.3734 3.180 3.590 31.39 
64.00 0.8790 0.8806 $62.6 9.362 316.4 681.8 422 1.3752 3.135 3.874 31.83 
68.00 0.8706 0.8722 §92.0 9.852 278.6 719.6 437 1.3767 3.075 3.539 32.46 
72.00 0.8623 0.8639 620.9 10.332 241.4 756.8 453 1.3783 2.997 3.482 33.30 
76.00 0.8549 0.8564 649.7 10.813 205.2 793.0 467 1.3797 2.909 3.410 34.30 
80.00 0.8470 0.8485 677.6 11.276 169.4 828.8 482 1.3812 2.816 3.332 35.43 
84.00 0.8390 0.8405 704.8 11.728 134.2 864.0 495 1.3825 2.720 3.249 36.69 
88.00 0.8306 0.8321 730.9 12.164 99,7. 898.5 505 1.3835 2.590 #125 38.53 
92.00 0.8218 0.8233 756.1 12,582 65.7 932.5 $13 1.3843 2.467 3.008 40.45 
96.00 0.8130 0.8145 780.5 12.989 32.5 965.7 §18 1.3848 2.345 2.890 42.56 
100.00 0.8034 0.8048 803.4 13.370 0.0 998.2 Sez 1.3852 2.223 2903) 44.89 
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62 PROPYLENE GLYCOL, CH, OHCHOHCH, 


0.00", by wt. data are the same for all compounds. 
MONEE eee CIRC MERR ACTIVITY = 1.236 For Values of 0.00 wt. ",, solutions see Table 1, Acetic Acid. 
De Rn 
A% p (eh M Gam G, —.C). (n—n,) A fe) Ss nlp ¢ ) i 
by wt. D?° D323 g/l g-mol/! g/l g/l ee n Je: Os/kg g-mol/I n/n. cS rhe mmho/cm_— g-mol/I 
a 
0.50 0.9985 1.0003 5.0 0.066 993.5 4.7 5 153335 0.531 0.071 0.037 1.013 1.017 98.52 
1.00 0.9988 1.0006 10.0 0.131 988.8 9.4 10 1.3340 0.259 0.139 0.074 1.028 1.031 97.08 
2.00 0.9994 1.0012 20.0 0.263 979.4 18.8 20 1.3350 0.501 0.269 0.145 1.064 1.067 93.80 
3.00 1.0001 1.0019 30.0 0.394 970.1 28.2 31 1.3361 0.758 0.407 0.221 1.101 1.104 90.61 
4.00 1.0008 1.0025 40.0 0.526 960.7 S Wien] 41 1.3371 1.027 0.552 0.300 1.140 1.142 87.52 
5.00 1.0015 1.0032 50.1 0.658 951.4 46.8 52 1.3382 1.303 0.701 0.381 1.181 1.182 84.50 
6.00 1.0022 1.0040 60.1 0.790 942.1 56.2 63 1.3393 1.583 0.851 0.463 1.223 1.223 81.59 
7.00 1.0030 1.0047 70.2 0.923 932.8 65.5 74 1.3403 1.870 1.005 0.547 1.267 1.266 78.77 
8.00 1.0037 1.0055 80.3 1.055 923.4 74.8 84 1.3414 2.164 1.163 0.632 1.313 1.310 76.03 
9.00 1.0045 1.0063 90.4 1.188 914.1 84.1 95 1.3425 2.465 1.325 0.719 1.361 1.357 73.34 
10.00 1.0054 1.0071 100.5 1.321 904.8 93.4 107 1.3436 2.773 1.491 0.807 1.412 1.407 70.68 
12.00 1.0070 1.0088 120.8 1.588 886.2 112.0 129 1.3459 = 3.534 1.900 1.022 1.524 1.516 65.50 
14.00 1.0088 1.0106 141.2 1.856 867.6 130.7 152 1.3482 4.393 2.362 1.260 1.646 1.635 60.65 
16.00 1.0106 1.0124 161.7 2.125 848.9 149.4 175 1.3504 5.44 2.92 1.540 1.776 1.761 56.19 
18.00 1.0124 1.0142 182.2 2.395 830.2 168.1 198 1.3528 1.915 1.895 52.12 
20.00 1.0142 1.0160 202.8 2.666 811.4 186.9 221 1.3551 2.066 2.041 48.31 
24.00 1.0178 1.0196 244.3 3.210 773.6 224.7 267 1.3597 2.410 2.372 41.42 
28.00 1.0214 1.0232 286.0 3.759 735.4 262.8 314 1.3644 2.811 2.758 35.50 
32.00 1.0248 1.0266 327.9 4.310 696.8 301.4 360 1.3690 3.280 3.207 30.43 
36.00 1.0279 1.0297 370.1 4.863 657.9 340.4 406 1.3736 3.811 mart Ie} 26.19 
40.00 1.0308 1.0326 412.3 5.419 618.5 379.8 451 1.3780 4.432 4.308 22.05 
44.00 1.0333 1.0352 454.7 5.975 578.7 419.6 494 1.3824 5.144 4.988 19.40 
48.00 1.0356 1.0374 497.1 6.533 538.5 459.7 537 1.3867 5.963 5.769 16.74 
52.00 1.0377 1.0395 539.6 7.091 498.1 500.2 580 1.3910 6.939 6.700 14.38 
56.00 1.0396 1.0415 582.2 7.651 457.4 540.8 622 1.3952 8.067 7.775 12.37 
60.00 1.0418 1.0436 625.1 8.215 416.7 581.5 665 1.3995 9.348 8.991 10.68 


63 SEA WATER* 


0.00 °,, by wt. data are the same for all compounds. 


RELATIVE SPECIFIC REFRACTIVITY = 0.789 For Values of 0.00 wt.”,, solutions see Table 1, Acetic Acid. 
A", Salinity Chlorinity p (ee Co (Gr Gan (n any) A re) Ss nip ¢ y ii 
by wt. v4 L Dz a g/l g/l g/l xaLOe n °G Os/kg g-mol/I ning cS rhe mmho/cm g-mol/l 
0.50 4.94 2.72, 1.0019 1.0037 5.0 996.9 1.3 9 1.3339 0.269 0.144 0.077 1.008 1.008 99.02 7.8 0.082 
1.00 9.92 5.48 1.0057 1.0075 10.1 995.5 QT, 18 1.3348 0.537 0.289 0.156 1.016 1.012 98.23 15.2 0.163 
1.50 14.9] 8.24 1.0094 1.0112 15.1 994.1 4.1 27 1.3357 0.806 0.433 0.235 1.024 1.017 97.45 22.0 0.244 
2.00 19.89 11.00 1.0132 1.0150 20.3 992.7 5.6 36 1.3366 1.075 0.578 0.314 1.033 1.022 96.61 28.4 0.324 
2.50 24.87 13.76 1.0170 1.0188 25.4 991.2 7.0 45 1.3375 1.346 0.724 0.394 1.044 1.029 95.64 34.5 0.401 
3.00 29.86 16.53 1.0207 1.0225 30.6 989.7 8.5 54 1.3384 1.616 0.869 0.473 1.055 1.036 94.58 40.4 0.476 
3.50 34.84 19.29 1.0245 1.0263 35.8 988.1 10.1 63 1.3393 1.877 1.009 0.549 1.067 1.044 93.55 46.3 0.552 
4.00 39.82 22.05 1.0283 1.0301 41.1 986.6 14.7 72 1.3402 2.129 1.145 0.622 1.077 1.050 92.67 52.4 0.635 
4.50 44.81 24.81 1.0320 1.0339 46.4 985.0 13.3 81 1.3411 2.374 1.277 0.693 1.087 1.056 91.83 58.6 0.721 
5.00 49.79 27.57 1.0358 1.0376 51.8 983.3 14.9 90 1.3420 2.612 1.404 0.761 1.100 1.065 90.75 64.2 0.799 
5.50 54.78 30.33 1.0396 1.0414 57.1 981.6 16.6 99 1.3429 2.842 1.528 0.827 1.117 1.077 89.38 68.7 0.865 
6.00 59.76 33.09 1.0434 1.0452 62.5 979.9 18.3 108 1.3438 3.064 1.647 0.890 1.137 1.093 87.80 72.6 0.922 
6.50 64.74 35.85 1.0472 1.0490 68.0 978.1 20.1 118 1.3448 
7.00 69.73 38.61 1.0509 1.0528 73.5 976.3 21.9 127 1.3457 
7.50 74.71 41.37 1.0547 1.0566 79.0 974.6 23.6 136 1.3466 
8.00 79.69 44.13 1.0585 1.0604 84.6 972.9 25.3 146 1.3476 
8.50 8468 46.90 1.0623 1.0642 90.2 971.2 27.1 155 1.3485 
9.00 89.66 49.66 1.0662 1.0680 95.9 969.3 28.9 164 1.3494 
9.50 94.64 52.42 1.0700 1.0719 101.6 967.5 30.8 173 1.3503 
10.00 99.63 55.18 1.0738 1.0757 107.3 965.6 32.6 182 1.3512 
11.00 109.6 60.70 1.0814 1.0833 118.9 961.7 36.5 200 1.3530 
12.00 119.6 66.22 1.0891 1.0910 130.6 957.8 40.5 219 1.3548 
13.00 129.5 71.74 1.0968 1.0987 142.5 953.7 44.5 237 1.3567 
14.00 139.5 77.27 «1.1045 1.1065 154.6 949.5 48.7 255 1.3585 
15.00 149.5 $2.79) Wh W122. 0, 1142.9 166.8 945.2 53.0 273 1.3602 


* Values corresponding to A", from 0.00 6.00 are based upon measurements of artificial sea water as formulated by Lyman and Fleming, J. Marine Res. 3, 134, 194 


Values corresponding to A”, above 6.00 are based upon natural sea water from the Gulf of Mexico at Aransas Pass, Texas, concentrated by evaporation, according 
Behrens, ibid. 23: 165, 1965. 


64 SERUM OR PLASMA, HUMAN 


0.00", by wt. data are the same for all compounds. 
For Values of 0.00 wt. ",, solutions see Table 1, Acetic Acid. 
Se ee ee eee 


A’, D (eu Gr (Eber (ACh ae non 

by wt. D; eth g/l g 100 ml g 100 ml g/l g/l x 10* 
1.00 1.0029 1.0047 10.0 0.0 1.00 993. 5.0 16 1.3346 
1.50 1.0051 1.0069 15.0 0.0 1.50 990. 8.0 24 1.3354 
2.00 1.0069 1.0087 20.0 0.3 1.69 987. 11.0 33 1.3363 
2.50 1.0082 1.0100 25.0 0.8 1.68 983. 15.0 42 1.3372 
3.00 1.0096 1.0114 30.0 1.4 1.68 979. 19.0 52 1.3382 
3.50 1.0110 1.0128 ~ 35.0 1.9 1.67 976. 22.0 61 1.339] 
4.00 1.0123 1.0141 40.0 aA 1.66 972. 26.0 71 1.3401 
4.50 1.0137 1.0155 46.0 2.9 1.66 968. 30.0 80 1.3410 
5.00 1.0150 1.0168 51.0 3.4 1.65 964. 34.0 90 1.3420 
5.50 1.0164 1.0182 56.0 39 1.64 960. 38.0 99 1.3429 

—————— eee 
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64 SERUM OR PLASMA, HUMAN—(Continued) 


A% Pp Cc: Cc. Curr Ge (C,-C,) (m-n,) n 
by wt. | DY 128 g/l g/100 ml g/100ml_—g/I g/l x 10* 
6.00 1.0177 1.0195 61. 4.5 1.64 957 41 108 1.3438 
6.50 1.0190 1.0208 66. 5.0 1.63 953 45 118 1.3448 
7.00 1.0203 1.0221 71. 55 1.62 949 49 127 1.3457 
7.50 1.0216 1.0234 77. 6.0 1.62 945 53 137 1.3467 
8.00 1.0229 1.0247 82. 6.6 1.61 941 57 146 1.3476 
8.50 1.0242 1.0260 87. Il 1.60 937 61 156 1.3486 
9.00 1.0255 1.0273 92. 7.6 1.60 933 65 165 1.3495 
9.50 1.0267 1.0286 98. 8.2 1.59 929 69 175 1.3505 
10.00 1.0279 1.0298 103. 8.7 1.58 925 73 184 1.3514 
11.00 1.0305 1.0324 als, 9.8 MS? 917 81 203 1.3533 
12.00 1.0329 1.0348 124. 10.8 1S5) 909 89 222 1.3552 
13.00 1.0354 1.0373 135. 11.9 1.54 901 97 241 1.3571 
14.00 1.0378 1.0397 145. 13.0 1.53 893 105 260 1.3590 
15.00 1.0401 1.0420 156. 14.1 boi 884 114 279 1.3609 


Notes: Cp, = g protein/100 ml; Cyp, = g nonprotein solute/100 ml. 


65 SERUM OR PLASMA, RABBIT OR GUINEA PIG 


0.00 °., by wt. data are the same for all compounds. 
For Values of 0.00 wt. % solutions see Table |, Acetic Acid. 


A% p C, Cp, (CE, =e) (i =p) 

by wt. D?° D238 g/l g/100 ml g/l g/l x 104 n 
4.0 1.0125 1.0143 41. 3:3 972. 28. 71 1.3401 
4.5 1.0139 1.0156 46. 3.8 968. 30. 80 1.3410 
5.0 1.0152 1.0170 Sh. 4.2 964. 34. 89 1.3419 
5.5 1.0165 1.0183 56. 4.6 961. 38. 98 1.3428 
6.0 1.0179 1.0197 61. 5.0 957. 41. 107 1.3437 
6.5 1.0192 1.0210 66. 5.4 953. 45. 116 1.3446 
7.0 1.0206 1.0224 ibe 5.8 949. 49. 125 1.3455 
75 1.0219 1.0238 dies 6.2 945. 53: 134 1.3464 
8.0 1.0233 1.0251 82. 6.6 941. Si. 143 1.3473 
8.5 1.0247 1.0265 87. 7.0 938. 61. 152 1.3482 
9.0 1.0260 1.0278 92: 7.4 934. 65. 161 1.3491 
9:5 1.0274 1.0292 98. 7.8 930. 68. 170 1.3500 
10.0 1.0287 1.0306 103. 8.2 926. 72: 179 1.3509 
11.0 1.0315 1.0333 113. 9.0 918. 80. 197 1.3527 


12.0 1.0342 1.0360 124. 9.8 910. 88. 215 1.3545 


Note: C,, = g protein/100 ml. 


66 SILVER NITRATE, AgNO, 


MOLECULAR WEIGHT = 169.89 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.475 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p Cc, M iC. (C, —C,) (n — n,) A @) Ss nlp o y it 
by wt. Di° Di g/l g-mol/I g/l g/l x 10* n °G Os/kg —_g-mol/1 nln cS rhe mmho/cm_— g-mol/I 
0.50 1.0027 1.0045 5: Cie 0.030.808 99707 0.5 6 1.3336 §=©0.103 0.056 0.029 1.001 1.001 99.66 3.1 0.031 
1.00 1.0070 1.0088 10.1 0.059 996.9 1.3 12 1.3342 0.202 0.109 0.058 1,003 0.998 99.50 6.1 0.062 
2.00 1.0154 1.0172 20:3)98 20.1200 995.1 al 22 1.3352 0.395 0.213 0.114 1.007 0.994 99.11 12.0 0.126 
3.00 1.0239 1.0257 30.7 0.181 993.2 5.1 33 1.3363 0.586 0.315 0.170 1.011 0.989 98.74 17.2 0.187 
4.00 1.0327 1.0345 41.3 0.243 991.4 6.8 44 1.3374 0.775 0.416 0.226 1.014 0.984 98.39 22.0 0.245 
5.00 1.0417 1.0436 52.1 0.307 989.6 8.6 55 1.3385 0.961 0.517 0.281 1.018 0.979 98.04 26.7 0.303 
6.00 1.0506 1.0524 63.0 0.371 987.5 10.7 66 1.3396 1.146 0.616 0.335 1.022 0.974 97.69 31.4 0.362 
7.00 1.0597 1.0616 74.2 0.437 985.5 12.7 78 1.3407 1.329 0.715 0.389 1.025 0.969 97.34 36.1 0.421 
8.00 1.0690 1.0709 85.5199 (0.50310) 983.5 14.7 89 1.3419 1.511 0.812 0.442 1.029 0.964 97.00 40.7 0.480 
9.00 1.0785 1.0804 97.1 0.571 981.4 16.8 101 1.3431 1.690 0.909 0.494 1.033 0.959 96.63 45.3 0.540 
10.00 1.0882 1.0901 108.8 0.641 979.3 18.9 113 1.3443 1.868 1.004 0.546 1.037 0.955 96.24 49.8 0.600 
12.00 1.1079 1.1099 133.0 0.783 975.0 23.2 138 1.3467 2.213 —-1.190 0.646 1.047. 0.947 95.35 58.8 0.723 
14.00 1.1284 1.1304 158.0 0.930 970.4 27.8 163 1.3493 2.546 1.369 0.742 1.058 0.939 94.35 67.6 0.849 
16.00 1.1496 1.1516 183.9 1.083 965.7 32.6 189 1.3519 2.862 1.539 0.832 1.070 0.933 93.25 76.3 0.976 
18.00 1.1715 1.1736 210.9 1.241 960.6 37.6 216 1.3546 1.084 0.927 92.07 84.7 1.10 
20.00 1.1942 1.1963 238.8 1.406 955.4 42.9 244 1.3574 1.099 0.922 90.81 92.8 1.23 
22/00 452177) 1.2198." 267.9 1.577 949.8 48.5 273 1.3602 1.115 0.918 89.49 101.0 1.36 
24.00 1.2420 1.2442 298.1 1.755 943.9 54.3 302 1.3632 1.133 0.914 88.09 108.0 1.49 
26.00 1.2672 1.2694 329.5 19390) 937.7 60.5 332 1.3662 1.152 0.911 86.60 115.0 1.61 
28.00 1.2933 1.2956 362.1 21320 931.2 67.1 364 1.3694 1.174 0.910 85.01 122.0 1.74 
30.00 1.3204 1.3228 396.1 2.332 924.3 73.9 397 1.3726 1.198 0.909 83.31 129.0 1.88 
32100 1.3487 1.3510" 431.6 2.540: 917.1 81.1 430 1.3760 1.225 0.910 81.49 136.0 2.02 
34.00 1.3780 1.3805 468.5 2.758 909.5 88.7 465 1.3795 1254-19 0/912), 9079.58 142.0 2.16 
36.00 1.4087 1.4112 507.1 2.985 901.6 96.7 502 1.3832 1-287) 0985, 1077-56 149.0 2.31 
38.00 1.4407 1.4433 547.5 3.223 893.2 105.0 541 1.3871 1.323 0.920 75.44 156.0 2.46 
40.00 1.4743 1.4769 589.7 3.471 884.6 113.7 581 1.3911 1.363 0.926 73.22 162.0 2.61 


67 SODIUM ACETATE, CH,;COONa 


= 82. 0.00 % by wt. data are the same for all compounds. 
BET EcoRI aERRACTIVITY = 0.884 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
a 
A% p ic M Co (CG) nh = 1) A Oo ) nlp ¢ ? Tr 
by wt. D2? D3 g/l g-mol/l g/l g/l x 10* n °C Os/kg —_ g-mol/1 n/N cS rhe mmho/cm_— g-mol/! 
eS 
0.50 1.0008 1.0026 5.0 0.061 995.8 2.4 7 1.3337 0.217 0.116 0.062 1.019 1.020 97.96 3.9 0.039 
1.00 1.0034 1.0052 10.0 0.122 993.4 4.9 14 1.3344 0.433 0.233 0.125 1.038 1.037 96.15 7.6 0.078 
2.00 1.0085 1.0103 20.2 0.246 988.3 9.9 28 1.3358 0.877 0.471 0.256 1.078 1.071 92.58 14.4 0.154 
3.00 1.0135 1.0153 30.4 0.371 983.1 S52 42 1.3372 1.339 0.720 0.391 1.122 1.109 88.98 20.4 0.225 
4.00 1.0184 1.0202 40.7 0.497 977.7 20.6 56 1.3386 1.820 0.978 0.532 1.169 1.150 85.38 25.7 0.291 
5.00 1.0234 1.0252 S12, 0.624 972.2 26.0 70 1.3400 2.323 1.249 0.678 1.220 1.195 81.80 30.9 0.355 
6.00 1.0283 1.0302 61.7 0.752 966.6 31.6 85 1.3414 2.848 1.531 0.828 1.275 1.242 78.27 35.9 0.419 
7.00 1.0334 1.0352 72.3 0.882 961.1 37.2 99 1.3428 3.398 1.827 0.984 1.334 1,294 74.79 40.8 0.482 
8.00 1.0386 1.0404 83.1 1.013 955.5 42.7 112 1.3442 SO 7S e237 1.144 1.398 1.348 71.41 45.4 0.542 
9.00 1.0440 1.0458 94.0 1.145 950.0 48.2 126 1.3456 4.566 2.455 1.307 1.465 1.406 68.13 49.6 0.598 
10.00 1.0495 1.0514 105.0 1.279 944.6 53.6 140 1.3470 1.536 1.466 64.97 53.4 0.648 
12.00 1.0607 1.0625 127.3 1.551 933.4 64.9 168 1.3498 1.685 1,592 59.22 59.0 0.725 
14.00 1.0718 1.0737 150.1 1.829 921.8 76.5 196 1.3526 1.851 1.731 53.90 62.7 0.777 
16.00 1.0830 1.0849 173.3 2.112 909.7 88.5 224 1.3554 2.050 1.897 48.68 65.5 0.818 
18.00 1.0940 1.0960 196.9 2.400 897.1 101.1 253 1.3583 2.279 2.087 43.79 67.8 0.852 
20.00 1.1050 1.1070 221.0 2.694 884.0 114.2 281 1.3611 2.562 2.323 38.95 69.3 0.873 
22.00 1.1159 1.1179 245.5 2.993 870.4 127.8 309 1.3639 2.942 2.642 33.92 69.9 0.882 
24.00 1.1268 1.1288 270.4 3.296 856.4 141.9 336 1.3666 3.393 3.017 29.41 69.7 0.878 
26.00 1.1377 1.1397 295.8 3.606 841.9 156.3 363 1.3693 3.869 3.408 25.79 68.8 0.865 
28.00 1.1488 1.1508 321.7 3.921 827.1 171.1 390 1.3720 4.379 3.819 22.79 67.0 0.840 
30.00 1.1602 1.1623 348.1 4.243 812.2 186.1 418 1.3748 4.930 4.258 20.24 64.3 0.800 


68 SODIUM BICARBONATE, NaHCO, 


MOLECULAR WEIGHT = 84.01 0.00 % by wt. data are the same for all compounds. 

RELATIVE SPECIFIC REFRACTIVITY = 0.687 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p Cc, M Cy (Cc. — C,) m@—n) A Oo Ss nip ¢ ? T 

by wt. _D?° D338 g/l g-mol/l g/l g/l x 104 n Le Os/kg  g-mol/l — n/n, cS the mmho/cm_ g-mol/! 
0.50 1.0018 1.0036 5.0 0.060 996.8 1.4 7 1.3337 0.199 0.107 0.057 1.013 1.013 98.52 4.2 0.041 
1.00 1.0054 1.0072 10.1 0.120 995.3 2.9 14 1.3344 0.396 0.213 0.114 1.026 1.023 97.23 8.2 0.083 
1.50 1.0089 1.0107 15.1 0.180 993.8 4.4 21 1.3351 0.591 0.318 0.172 1.040 1.033 95.94 11.7 0.123 
2.00 1.0125 1.0143 20.2 0.241 992.2 6.0 27 1.3357 0.784 0.422 0.228 1.055 1.044 94.64 15.0 0.161 
2.50 1.0160 1.0178 25.4 0.302 990.6 7.6 34 1.3364 0.975 0.524 0.284 1.069 1.055 93.33 18.0 0.197 
3.00 1.0196 1.0214 30.6 0.364 989.0 oO 41 1.3370 1.164 0.626 0.340 1.084 1.066 92.03 20.8 0.230 
3.50 1.0231 1.0249 35.8 0.426 987.3 11.0 47 1.3377. 1.350 0.726 0.395 1.100 1.077 90.73 23.5 0.263 
4.00 1.0266 1.0284 41.1 0.489 985.5 12.7 54 1.3383 1.535 0.825 0.449 1.116 1.089 89.44 26.1 0.295 
4.50 1.0301 1.0320 46.4 0.552 983.8 14.5 60 1.3390 = -1.718 0.924 0.502 1.132 1.101 88.16 28.7 0.327 
5.00 1.0337 1.0355 51.7 0.615 982.0 16.2 67 1.3396 1.899 1.021 0.555 1.149 1.114 86.88 31.4 0.361 
5.50 1.0372 1.0391 57.0 0.679 980.2 18.1 73 1.3403 2.078 1.117 0.607 1.166 1.126 85.61 34.2 0.397 
6.00 1.0408 1.0426 62.4 0.743 978.4 19.9 719 1.3409 2.256 1.213 0.659 1.183 1.139 84.36 37.3) 0.437 


69 SODIUM BROMIDE, NaBr 


MOLECULAR WEIGHT = 102.91 0.00 ',, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.626 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p (ee M (ey (Cc, — C,) (n —n,) A oO Ss nip ? ? 1 
by wt. Dj? (De g/l g-mol/l g/l g/l x 10* n 2C Os/kg —_g-mol/I n/N cS rhe mmho/cm_— g-mol/l 
0.50 1.0021 1.0039 5.0 0.049 997.1 1.1 7 1.3337 0.173 0.093 0.049 1.002 1.002 99.55 5.0 0.050 
1.00 1.0060 1.0078 10.1 0.098 995.9 2.3 14 1.3344 0.344 0.185 0.099 1.005 1.001 99.30 9.7 0.100 
1.50 1.0099 1.0117 15.1 0.147 994.8 3.5 21 1.3351 0.515 0.277 0.149 1,007 1,000 99.06 14.1 0.150 
2.00 1.0139 1.0157 20.3 0.197 993.6 4.7 28 1.3358 0.687 0.369 0.200 1.010 0.998 98.81 18.4 0.201 
2.50 1.0178 1.0196 25.4 0.247 992.4 5.9 35 1.3365 0.860 0.463 0.251 1.013 0.997 98.56 22.7 0.253 
3.00 1.0218 1.0236 30.7 0.298 991.1 7.1 42 1.3372 1.036 0.557 0.303 1.015 0.995 98.31 26.9 0.305 
3.50 1.0258 1.0276 35.9 0.349 989.9 8.3 49 1.3379 1.214 0.653 0.355 1.018 0.994 98.06 31.2 0.359 
4.00 1.0298 1.0317 41.2 0.400 988.6 9.6 57 1.3386 1.394 0.750 0.408 1.020 0.993 97.80 35.5 0.413 
4.50 1.0339 1.0357 46.5 0.452 987.4 10.9 64 1.3394 1.577 0.848 0.461 1.023 0.992 97.54 39.8 0.468 
5.00 1.0380 1.0398 51.9 0.504 986.1 12.2 71 1.3401 1.761 0.947 0.515 1.026 0.990 97.27 44.0 0.523 
5.50 1.0421 1.0439 57.3 0.557 984.8 |e] 78 1.3408 1.949 1,048 0.570 1.029 0.989 97.00 48.2 0.578 
6.00 1.0462 1.0481 62.8 0.610 983.5 14.8 86 1.3415 2139) mlelSO 0.625 1.032 0.988 96.73 52.4 0.634 
6.50 1.0504 1.0522 68.3 0.663 982.1 16.1 93 1.3423 2.332 1.254 0.681 1.035 0.987 96.46 56.5 0.691 
7.00 1.0546 1.0564 73.8 0.717 980.8 17.5 100 1.3430 25281359 0.737 1.038 0.986 96.18 60.6 0.748 
7.50 1.0588 4.0607 79.4 0.772 979.4 18.8 108 1.3438 2.728 1.466 0.794 1.041 0.985 95.90 64.7 0.806 
8.00 1.0630 1.0649 85.0 0.826 978.0 20.2 115 1.3445 2.929" 1.575 0.851 1.044 0.984 95.61 68.7 0.864 
8.50 1.0673 1.0692 90.7 0.882 976.6 21.6 123 1.3453 3.133 1.685 0.909 1.047 0.983 95.31 72.7 0.923 
9.00 1.0716 1.0735 96.4 0.937 975.2 23.1 130 1.3460 3.342. 7797 0.968 1.051 0.982 95.00 76.7 0.983 
9.50 1.0760 1.0779 102.2 0.993 SIRT 24.5 138 1.3468 3.554 1.911 1.027 1.054 0.982 94.67 80.6 1.04 
10.00 1.0803 1.0822 108.0 1.050 972.3 25.9 145 1.3475 3.768 2.026 1.087 1.058 0.981 94.33 84.6 1.10 
11.00 1.0892 1.0911 119.8 1.164 969.3 28.9 161 1.3491 4.206 2.261 1.208 1.066 0.981 93.61 92.4 1.22 
12.00 1.0981 1.1000 131.8 1.280 966.3 31.9 176 1.3506 4.665 2.508 1.334 1.075 0.981 92.85 100. 1.35 
tee ee 1.1091 143.9 1.399 963.2 35.0 192 1.3522 5.150 2.770 1.463 1.084 0.981 92.05 108. 1.48 
ane ‘ MS riaea 156.3 1.519 960.1 38.1 208 1.3538 5.650 3.040 1.597 1.094 0.982 91.21 115. 1.61 
pd faa he ee 1.641 956.9 41.4 224 1.3554 6.180 3.320 1.734 1.105 0.984 90.32 122. 1,75 
ee (aaa rie eye 1.765 953.6 44.7 241 1.3570 6.740 3.620 1.875 1.117 0.986 89.38 129. 1.89 
ae e A 194.6 1.891 950.2 48.0 257 1.3587 7.320 3.930 2.021 1.129 0.988 88.40 136. 2.03 
F 1.1546 1.1566 207.8 2.019 946.8 oS 274 1.3604 1.142 0.991 87.37 143. 2.18 
19.00 1.1645 1.1665 221.3 2.150 943.2 55.0 291 1.3621 1,157 0.995 86.29 150. 2.33 
20.00 1.1745 1.1766 234.9 2.283 939.6 58.6 308 1.3638 1.172 1.000 85.15 157. 2.50 
22.00 1.1951 1.1972 262.9 2.555 932.2 66.1 343 1.3673 1.205 1.010 82.81 172. 2.84 


69 SODIUM BROMIDE, NaBr—(Continued) 


A% p CG M Cc, (C,—C,) (—n,) A oO Ss nlp @ 7 Ti 
by wt. D2° p38 g/l g-mol/I g/l g/l x 10* n °C Os/kg —_g-mol/I n/No cS rhe mmho/cm _— g-mol/I 
24.00 1.2163 1.2184 291.9 2.837 924.4 73.9 378 1.3708 1.242 1.023 80.37 185.0 3.21 
26.00 1.2382 1.2404 321.9 3.128 916.2 82.0 415 1.3745 1.284 1.039 77.75 197.0 3.60 
28.00 1.2608 1.2630 353.0 3.430 907.8 90.5 453 1.3783 1.333 1.059 74.88 207.0 4.03 
30.00 1.2842 1.2864 385.2 3.744 889.9 99.3 492 1.3822 1.392. 1.086 71.70 216.0 4.50 
32.00 1.3083 1.3106 418.7 4.068 889.7 108.6 532 1.3862 1.462 1.120 68.26 

34.00 1.3333 1.3357 453.3 4.405 880.0 118.2 573 1.3903 1.543 1.160 64.68 

36.00 1.3592 1.3616 489.3 4.755 869.9 128.3 616 1.3946 1.636 1.206 61.01 

38.00 1.3860 1.3885 526.7 5.118 859.3 138.9 660 1.3990 1.742 1.259 57.30 

40.00 1.4138 1.4163 565.5 5.495 848.3 150.0 705 1.4035 1.862 1.320 53.60 


70 SODIUM CARBONATE, Na,CO, - 10H,O 


MOLECULAR WEIGHT = 106.00 FORMULA WEIGHT, HYDRATE = 286.16 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.619 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p Cc. M G (Gc, @—n) A oO Ss n/p ¢ y at 
by wt. by wt. Dy D2 g/l g-mol/I g/l g/l ei Oe ee °C Os/kg g-mol/l n/n, cS rhe mmho/cm g-mol/l 
0.50 1235 1.0034 1.0052 5.0 0.047 998.4 —0.2 11 1.3341 0.222 0.119 0.063 1.023 1.021 97.58 7.0 0.072 
1.00 2.70 1.0086 1.0104 10.1 0.095 998.5 -0.3 23 1.3352 0.425 0.229 0.123 1.047 1.040 95.32 13.1 0.139 
1.50 4.05 1.0138 1.0156 15.2 0.143 998.6 -0.4 34 1.3364 0.598 0.322 0.174 1.073 1.060 93.03 18.4 0.201 
2.00 5.40 1.0190 1.0208 204 0.192 998.6 -0.4 45 1.3375 0.751 0.404 0.219 1.100 1.082 90.73 23.3 0.260 
2.50 6.75 1.0242 1.0260 25.6 0.242 998.6 —0.4 56 1.3386 0.915 0.492 0.267 1.128 1.104 88.46 27.8 0.316 
3.00 8.10 1.0294 1.0312 30.9 0.291 998.5 —0.3 67 1.3397 1.082 0.582 0.316 [157 W127 ‘86:23 32.0 0.369 
3.50 9.45 1.0346 1.0364 36.2 0.342 998.4 —0.2 78 1.3408 1.250 0.672 0.365 1.188 1.150 84.01 36.0 0.420 
4.00 10.80 1.0398 1.0416 41.6 0.392 998.2 0.0 89 1.3419 1.421 0.764 0.416 1.220 1.176 81.81 39.8 0.468 
4.50 12.15 1.0450 1.0468 47.0 0.444 998.0 0.3 100 1.3430 1.593 0.857 0.466 1.253 1.202 79.62 43.5 0.515 
5.00 13.50 1.0502 1.0521 52.5 0.495 997.7 0.5 110 1.3440 1.768 0.951 0.517 1.289 1.230 77.42 47.0 0.562 
5.50 14.85 1.0554 1.0573 58.0 0.548 997.3 0.9 121 1.3451 1.945 1.046 0.569 173269) 16259" 9 75:26 50.4 0.608 
6.00 16.20 1.0606 1.0625 63.6 0.600 997.0 1.3 132 1.3462 2.125 1.142 0.621 1.364 1.289 73.16 53.6 0.652 
6.50 17:55 1.0658 1.0677 69.3 0.654 996.5 1.7 142 1.3472 1.404 1.320 71.09 56.7 0.694 
7.00 18.90 1.0711 1.0730 75.0 0.707 996.1 2.1 153 1.3483 1.445 1.352 69.05 59.7 0.735 
7.50 20.25 1.0763 1.0782 80.7, 0.762 995.6 2.6 164 1.3494 1.489 1.386 67.04 62.4 0.774 
8.00 21.60 1.0816 1.0835 86.5 0.816 995.1 3.1 174 1.3504 1.535 1.422 65.03 65.1 0.812 
8.50 22.95 1.0869 1.0888 92.4 0.872 994.5 37 185 1.3515 1.583 1.460 63.03 67.6 0.848 
9.00 24.30 1.0922 1.0942 98.3 0.927 993.9 4.3 196 1.3525 1.635 1.500 61.03 70.0 0.883 
9.50 25.65 1.0975 1.0995 104.3 0.984 993.3 5.0 206 1.3536 1.691 1.543 59.03 72.2 0.916 
10.00 27.00 1.1029 1.1048 110.3 1.040 992.6 5.6 217 1.3547 1.750 1.590 57.03 74.4 0.948 
11.00 29.70 1.1136 1.1156 122.5 1.156 991.1 ol 238 1.3568 1.880 1.691 53.09 78.3 1.00 
12.00 32.40 1.1244 1.1264 134.9 1.273 989.5 8.8 259 1.3589 2.024 1.803 49.32 81.7 1.05 
13.00 35.10 1.1353 1.1373 147.6 1.392 987.7 10.5 280 1.3610 2.182 1.926 45.74 84.6 1.10 
14.00 37.79 1.1463 1.1483 160.5 1.514 985.8 12.4 301 1.3631 2.356 2.059 42.36 86.9 1.14 
15.00 40.49 1.1574 1.1595 173.6 1.638 983.8 14.4 322 1.3652 2.546 2.204 39.20 88.6 1.16 

71 SODIUM CHLORIDE, NaCl 

MOLECULAR WEIGHT = 58.44 0.00 % by wt. data are the same for all compounds. 

RELATIVE SPECIFIC REFRACTIVITY = 0.794 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p C, M Se (Ca = ea) tl So, A Oo S n/p ? Y i 

by wt. D?° ze g/l g-mol/I g/l g/l x 10* n °C Os/kg —_-g-mol/I n/No cS rhe mmho/cm _— g-mol/I 
0.10 0.9989 1.0007 1.0 0.017 997.9 0.3 2 1.3332 0.062 0.033 0.017 1.002 1.005 99.61 Ne 0.017 
0.20 0.9997 1.0014 2.0 0.034 997.7 0.6 4 1.3333 0.121 0.065 0.034 1.004 1.006 99.43 3:3 0.034 
0.30 1.0004 1.0021 3.0 0.051 997.4 0.9 5 1.3335 0.181 0.097 0.051 1.006 1.007 99.24 5.0 0.051 
0.40 1.0011 1.0028 4.0 0.069 997.1 1.2 i 1.3337 0.240 0.129 0.069 1.007 1.008 99.06 6.6 0.069 
0.50 1.0018 1.0036 5.0 0.086 996.8 1.5 9 1.3339 0.299 0.161 0.086 1.009 1.009 98.89 8.2 0.086 
0.60 1.0025 1.0043 6.0 0.103 996.5 1.8 11 1.3340 0.358 0.192 0.103 1.011 1.011 98.71 9.8 0.103 
0.70 1.0032 1.0050 7.0 0.120 996.2 2.1 12 1.3342 0.417 0.224 0.120 1.013 1.012 98.54 11.4 0.120 
0.80 1.0039 1.0057 8.0 O:137/ 995.9 2.4 14 1.3344 0.475 0.256 0.137 1.015 1.013 98.37 12.9 0.137 
0.90 1.0046 1.0064 9.0 0.155 995.6 257 16 1.3346 0.534 0.287 0.155 1.016 1.014 98.20 14.4 0.155 
1.00 1.0053 1.0071 10.1 0.172 995.3 3.0 18 1.3347 0.593 0.319 0.172 1.018 1.015 98.04 16.0 0.172 
1.10 1.0060 1.0078 11.1 0.189 995.0 Aye! 19 1.3349 0.652 0.351 0.189 1.020 1.016 97.87 Lees 0.189 
1.20 1.0068 1.0085 12.1 0.207. = 994.7 3.6 21 1.3351 0.711 0.382 0.207 1.021 1.017 97.72 18.9 0.207 
1.30 1.0075 1.0093 13.1 0.224 994.4 3.9 23 1.3353 0.770 0.414 0.224 1.023 1.017 97.56 20.4 0.224 
1.40 1.0082 1.0100 14.1 0.241 994.1 4.2 25 1.3354 0.829 0.446 0.241 1.025 1.018 97.41 21.8 0.241 
1.50 1.0089 1.0107 15.1 0.259 993.8 4.5 26 1.3356 0.888 0.478 0.259 1.026 1.019 97.26 23.2 0.259 
1.60 1.0096 1.0114 16.2 0.276 993.5 4.8 28 1.3358 0.948 0.509 0.276 1.028 1.020 97.11 24.6 0.276 
1.70 1.0103 1.0121 17.2 0.294 993.1 Sul 30 1.3360 1.007 0.541 0.294 1.029 1.021 96.96 26.0 0.294 
1.80 1.0110 1.0128 18.2 0.311 992.8 5.4 32 1.3362 1.067 0.573 0.311 1.031 1.022 96.82 27.4 0.311 
1.90 1.0117 1.0135 19.2 0.329 992.5 Sel) 33 1.3363 1.126 0.605 0.329 1.032 1.022 96.67 28.8 0.329 
2.00 1.0125 1.0143 20.2 0.346 992.2 6.0 35 1.3365 1.186 0.638 0.346 1.034 1.023 96.52 30.2 0.346 
2.10 1.0132 1.0150 21.3 0.364 991.9 6.3 37 1.3367 1.246 0.670 0.364 1.036 1.024 96.37 31.6 0.364 
22011-0139. 1.0157 22.3 0.382 991.6 6.6 39 1.3369 1.306 0.702 0.382 1.037 1.025 96.22 33.0 0.382 
2.30 1.0146 1.0164 23.3 0.399 991.3 7.0 40 1.3370 1.366 0.734 0.399 1.039 1.026 96.07 34.3 0.399 
2.40 1.0153 1.0171 24.4 0.418 991.0 7.3 42 1.3372 1.426 0.767 0.418 1.040 1.027 95.93 35.7 0.418 
2.50 1.0160 1.0178 25.4 0.435 990.6 7.6 44 1.3374 1.486 0.799 0.435 1.042 1.028 95.78 37.1 0.435 
2.60 1.0168 1.0185 26.4 0.452 990.3 7.9 46 1.3376 1.547 0.832 0.452 1.044 1.028 95.64 38.5 0.452 
2.70 1.0175 1.0193 27.5 0.470 990.0 8.2 47 1.3377 1.607 0.864 0.470 1.045 1.029 95.49 39.9 0.470 
2.80 1.0182 1.0200 28.5 0.488 989.7 8.6 49 1.3379 1.668 0.897 0.488 1.047 1.030 95.35 41.2 0.488 
2.90 1.0189 1.0207 aes 0.505 989.4 8.9 51 1.3381 1.729 0.930 0.505 1.048 1.031 95.21 42.6 0.505 
3.00 1.0196 1.0214 30.6 0.523 989.0 9.2 53 1.3383 1.790 0.962 0.523 1.050 1.032 95.06 44.0 0.523 
3.10 1.0203 1.0221 31.6 0.541 988.7 9.5 54 1.3384 1.851 0.995 0.541 1.051 1.033 94.92 45.3 0.541 
3.20 1.0211 1.0229 32.7 0.559 988.4 9.9 56 1.3386 1.913 1.028 0.559 1.053 1.033 94.78 46.7 0.559 


D-261 


71 SODIUM CHLORIDE, NaCl—{Continued) 


Awe p Gc M Lom (Cc, — Cy) (n — n,) A Oo S n/p tH) y tT 
by wt. Dj? D3 g/l g-mol/l_— g/l g/l x 10* n 2G Os/kg  g-mol/I_——/n cS the = mmho/em  g-mol/I 
eee ee 
3.30 1.0218 1.0236 33.7 0.577 988.0 10.2 58 1.3388 1.974 1.061 0.577 1.055 1.034 94.64 48.0 0.577 
3.40 1.0225 1.0243 34.8 0.595 987.7 10.5 60 1.3390 2.036 1.094 0.595 1.056 1.035 94.50 49.4 0.595 
3150.0 1.0232) 1.025009 #8 35,8'0.6190" © 987.4 10.8 61 1.3391 2.098 1.128 0.613 1.058 1.036 94.35 50.7 0.613 
3.60 1.0239 1.0257 36.9 0.631 987.1 le 63 1.3393 2.160 1.161 0.631 1.059 1.037 94.21 52.0 0.631 
3.70 1.0246 1.0265 37.9 0.649 986.7 11.5 65" gl.3395%! 2.222)" 1.194" 0.649 1.061 1.037 94.07 53.3 0.649 
3.80 1.0254 1.0272 39.0 0.667 986.4 11.8 67 —-:1.3397 2.284 «1.228 = (0.667 1.063 1.038 93.93 54.7 0.667 
3.90 1.0261 1.0279 40.0 0.685 986.1 12.2 68 1.3398 2.347 1.262 0.685 1.064 1.039 93.78 56.0 0.685 
4.00 1.0268 1.0286 41.1 0.703 985.7 12.5 70 1.3400 2.409 1.295 —-0.703 1.066 1.040 93.64 57.3 0.703 
4.10 1.0275 1.0293 42.1 0.721 985.4 12.8 pom 3402 em A720 320 O21 1.067 1.041 93.49 58.6 0.721 
4.20 1.0282 1.030! 43.2 0.739 985.1 13.2 74 1.3404 2.535. 1.363 0.739 1.069 1.042 93.35 59.9 0.739 
4.30 1.0290 1.0308 44.2 0.757 984.7 13.5 75 1.3405 2.598 1.397 ~—- 0.757 1.071 1.043 93.20 61.2 0.757 
4.40 1.0297 1.0315 45.3 0.775 984.4 13.9 77 —-:1.3407--2.662—‘'1.431 0.775 1.072 1.044 93.06 62.5 0.775 
4.50 1,0304 1.0322 46.4 0.794 984.0 14.2 79 1.3409 2.725 1.465 0.794 1.074 1.045 92.91 63.8 0.794 
4.60 1.0311 1.0330 47.4 0.812 983.7 14.5 Sie ls4i nee 2.789 1.5000 60.812 1.076 1.046 92.76 65.1 0.812 
4.70 1.0318 1.0337 48.5 0.830 983.4 14.9 S2geeeeleG 4 12a? 8 OS peel SOA MeO. 30 1.078 1.046 92.61 66.3 0.830 
4.80 1.0326 1.0344 49.6 0.848 983.0 15.2 84 1.3414 2.917 1.569 0.848 1.079 1.047 92.46 67.6 0.848 
4.90 1.0333 1.0351 50.6 0.866 982.7 15.6 86 1.3416 2.982 1.603 0.866 1.081 1.048 92.31 68.9 0.866 
5.00 1.0340 1.0358 51.7 0.885. 982.3 15.9 88 1.3418 3.046 1.638 0.885 1.083 1.049 92.15 70.1 0.885 
5.20 1.0355 1.0373 53.8 0.921 981.6 16.6 91 1.3421 3.176 «1.708 ~— 0.921 1.087 1.052 91.84 72.6 0.921 
5.40 1.0369 1.0387 56.0 0.958 980.9 17.3 95 1.3425 3.307 1.778 0.958 1.090 1.054 91.53 Rie 0.958 
5.60 1.0384 1.0402 58.1 0.995 980.2 18.0 98 1.3428 3.438 1.848 0.995 1.094 1.056 91.22 77.5 0.995 
5.80 1.0398 1.0417 60.3 1.032 979.5 18.7 102. -:1.3432. 3.570 1.919 1.032 1.098 1.058 90.90 80.0 1.032 
6.00 1.0413 1.0431 62.5 1.069 978.8 19.4 105 1.3435. -3.703—-'1,991 1.069 1.102 1.060 90.59 82.4 1.069 
6.20 1.0427 1.0446 646 1.106 978.1 20.2 109 —-1.3439 3.837 2.063 1.106 1.106 1.062. 90.27 84.7 1.106 
6.40 1.0442 1.0460 66.8 1.144 977.4 20.9 [12h 1.34429) 73972) 235 1.144 1.109 1.065 89.95 87.1 1.144 
6.60 1.0456 1.0475 69.0 1.181 976.6 21.6 116 1.3446 = 4.107.208 1.181 1.113 1.067 89.63 89.4 1.181 
6.80 1.0471 1.0490 71.2 1.218 975.9 22.3 119 1.3449 4.244 2.282 1.218 1.117 1.069 89.31 91.8 1.218 
7.00 1.0486 1.0504 73.4 1.256 975.2 23.1 [23eu 123459 mend 3s) e854 1.256 1.122 1.072 88.99 94.1 1.256 
7.20 1.0500 1.0519 75.6 1.294 974.4 23.8 126 1.3456 = 4.516 2.428 1.294 1.126 1.074 88.66 96.4 1.294 
7.40 1.0515 1.0533 77.8 1.331 973.7 24.6 130. 1.3460 = 4.655.503 1.331 1.130 1.077 88.33 98.7 1,331 
7.60 1.0530 1.0548 80.0 1.369 972.9 25.3 133. 1.3463 © 4.795 2.578 1.369 1.134 1.079 88.00 101. 1.369 
7.80 1.0544 1.0563 82.2 1.407 972.2 26.1 137. 1.3467 4.937 2.654 1.407 1.138 1.082 87.67 103. 1.407 
8.00 1.0559 1.0578 84.5 1.445 971.4 26.8 140 1.3470 5.079 2.731 1.445 1.143 1.084 87.33 105. 1.445 
8.20 1.0574 1.0592 86.7 1.484 970.7 27.6 144 1.3474 5.222 2,808 1.484 1.147 1.087 86.99 107. 1.484 
8.40 1.0588 1.0607 88.9 1.522 969.9 28.3 147. 1.3477. 5.367 2.885 1,522 1.152 1.090 86.65 109. 1,522 
8.60 1.0603 1.0622 91.2 1.560 969.1 29.1 151 1.3481 5.512 2.964 1.560 1.156 1,093 86,30 112. 1.560 
8.80 1.0618 1.0637 93.4 1.599 968.3 29.9 154 1.3484 5.659 3.043 1.599 1.161 1.096 85.95 114. 1.599 
9.00 1.0633 1.0651 95.7 1.637 967.6 30.7 158 1.3488 = 5.807 3.122 1.637 1.166 1.099 85.60 116. 1.637 
9.20 1.0647 1.0666 98.0 1.676 966.8 31.4 161 1.3491 = 5.956 3.202 1.676 DAT, 2 BislO2mem 85:26 118. 1.676 
9.40 1.0662 1.0681 100.2 1.715 966.0 32.2 165 1.3495 6.106 3.283 1.715 1.176 1.105 84.89 (20. 1.715 
9.60 1.0677 1.0696 102.5 1.754 965.2 33.0 168 1.3498 6.258 3.364 1.754 1.181 1.108 84.53 122. 1.754 
9.80 1.0692 1.0711 104.8 1.793 964.4 33.8 172 1.3502 6.410 3.446 1.793 1.186 1.111 84.16 124, 1.793 
10.00 1.0707 1.0726 107.1 1.832 963.6 34.6 175 1.3505 6.564 3.529 1.832 1.191 1.115 83.80 126. 1.832 
10.50 1.0744 1.0763 112.8 1.930 961.6 36.6 184 1.3514 6.954 3.739 1.930 1.204 1.123 82.86 131. 1.930 
11.00 1.0781 1.0801 118.6 2.029 959.5 38.7 193 1.3523. 7.353 «3.953 ~—- 2.029 1.218 1.132 — 81. SO0.saiaG: 2.029 
11.50 1.0819 1.0838 124.4 2.129 957.5 40.8 202 35320 7O0lEE4. | 72emmeOnI OO) 1.233 1.142 80.94 140. 2.129 
12.00 1.0857 1.0876 130.3 2.229 955.4 42.9 211 «1.3541 8.176 4.396 =~ .2.229 1.248 1.152 79.95 145. 2.229 
12.50 1.0894 1.0914 136.2 2.330 953.3 45.0 220. 1.3549 © 8.602 4.625 ~—-.2.330 1.264 1.162 78.96 149. 2.330 
13.00 1.0932 1.0952 142.1 2.432 951.1 47.1 228 =-:1.3558 = 9.038 «4.859 ~—- 2.432 1.280 1.173 77.97 154. 2.432 
13.50 1.0970 1.0990 148.1 2.534 948.9 49.3 237 «1.3567 9.484 5.099 2.534 1.297 1.184 76.97 158. 2.534 
14.00 1.1008 1.1028 154.1 2.637 946.7 51.5 246 «=:1.3576 9.940 5.344 2.637 1.314 1.196 75.97 163. 2.637 
14.50 1.1047 1.1066 160.2 2.741 944.5 53.7 255 «1.3585 10.408 5.596 ~—-2..741 1.331 1.207 74.97 167. 2.741 
15.00 1.1085 1.1105 166.3 2.845 942.2 56.0 264 1.3594 10.888 5.854 —- 2.845 1.349 1.219 73.98 171. 2.845 
16.00 1.1162 1.1182 178.6 3.056 937.6 60.6 282 —-1.3612 11.885 6.390 —-3.056 1.385 1.243 72.07 179. 3.056 
17.00 1.1240 1.1260 191.1 3.270 932.9 65.3 300 —-:1.3630 12.935 6.954 3.270 1.421 1.267. 70.21 186. 3.270 
18.00 1.1319 1.1339 203.7 3.486 928.1 70.1 318 1.3648 14.044 7.550 3.486 1.460 1.293 68.34 193. 3.486 
19.00 1.1398 1.1418 216.6 3.706 923.2 75.0 336 = :1.3666 15.216 8.181 3.706 1.504 1.322 66.36 199. 3.705 
20.00 1.1478 1.1498 229.6 3.928 918.2 80.0 354 :1.3684 16.458 8.849 3.928 1.554, , 1,357 , <64.22-geee0ee 3.928 
21.00 1.1558 1.1579 242.7. 4.153 913.1 85.1 S72ieO,31026 pl7776) 9 SST wees 153 1.611 1.396 61.95 209. 4.153 
22.00 1.1640 1.1660 256.1 4.382 907.9 90.4 391 —-:11.3721 19.176 10.310 4,382 1.673 1.441 59.64 213. 4.382 
23.00 1.1721 1.1742 269.6 4.613 902.6 95.7 409 1.3739 20.667 ‘11.111 4.613 1.742). 1.489) y (57.29 eum 4.613 
24.00 1.1804 1.1825 283.3 4.848 897.1 101.1 428 1.3757 4.848 1.817. 1.542 | -54:93eammago: 4,848 
25.00 1.1887 1.1909 297.2 5.085 891.6 106.7 446 ~—-1.3776 5.085 1.898 1.600 52.58 222. 5.085 
26.00 1.1972 1.1993 311.3 5.326 885.9 112.3 465 1.3795 5.326 1.986 1.662 , 50:265:eu 2250 5.326 
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72 SODIUM CITRATE, Na,C,H,O, - 2H,0 


MOLECULAR WEIGHT = 258.068 FORMULA WEIGHT, HYDRATE = 294.10 


A% H% p Ce M cy (Ch Gan) A (e) Ss n/e 0) Y T 
by wt. by wt. pe” Dac g/l g-mol/I g/l g/l K10% n Ae Os/kg g-mol/l_ n/N cS rhe mmho/cm — g-mol/I 
1.00 1.14 1.0049 1.0067 10.0 0.039 994.9 3.3 18. 1.3348 0.197 0.106 0.056 1.041 1.038 95.87 7.4 0.075 
2.00 2.28 1.0120 1.0138 20.2 0.078 991.8 6.4 36. 1.3366 0.389 0.209 0.112 1.079 1.068 92.52 12.8 0.136 
3.00 3.42 1.0186 1.0204 30.6 0.118 988.0 10.2 53. 1.3383 0.586 0.315 0.170 1.120 1.102 89.09 17.9 0.195 
4.00 4.56 1.0260 1.0278 41.0 0.159 985.0 13.2 We 1.3401 0.787 0.423 0.229 1.164 1.137 85.72 226 0.246 
5.00 5.70 1.0331 1.0350 51.7 0.200 981.4 16.8 89. 1.3419 0.974 0.523 0.284 1.208 1.172 82.59 26.2 0.296 
6.00 6.84 1.0405 1.0424 62.4 0.242 978.1 20.1 107. 1.3437 1.171 = 0.630 0.342 12260) 12213 79523 29.9 0.343 
7.00 7.98 1.0482 1.0501 73.4 0.284 974.8 23.4 125. 1.3455 1.361 0.732 0.398 SST ai1.2'S3 en 76, 14 33:2 0.384 
8.00 9.12 © 1.0557 10576 84.5 0.327 971.2 27.0 143. 1.3473 1.566 0.842 0.458 1.368 1.298 72.98 36.5 0.426 
9.00 10.26 1.0632 1.0651 95.7 0.371 967.5 30.7 161. 1.3491 1.768 0.951 0.517 1.424 1.342 70.09 39.4 0.463 
10.00 112409) 107080" 11072781 107-1 WOlO.4 15 963.7 34.5 179. 1.3509 1.957 1.052 0.572 1.496 1.400 66.71 42.1 0.497 
12.00 13.68 1.0861 1.0881 130.3 0.505 955.8 42.4 216. 1.3546 2.376 1,277 0.693 1.646 1.519 60.61 48.9 0.588 
14.00 15.95 1.1019 1.1039 154.3 0.598 947.6 50.6 253. 1.35830) 62.819 9 91-515 0.820 1.828 1.662 54.60 50.4 0.608 
16.00 18.23 1.1173 1.1193 178.8 0.693 938.5 59.7 288. 1.3618 3.274 1.760 0.949 2.041 1.830 48.91 53.5 0.650 
18.00 20.51 1.1327 1.1347 203.9 0.790 928.8 69.4 326. 1.3656 3.815 2.051 1.100 2.285 2.021 43.68 55.7 0.680 
20.00 22.79 1.1492 1.1513 229.8 0.891 919.4 78.8 363. 1.3693 4.393 2.362 1.260 2.591 2.259 38.52 57.1 0.700 
24.00 27.35 1.1813 1.1834 283.5 1.099 897.8 100.4 437. 1.3767 3.402 2.886 29.33 57.7 0.708 
28.00 31.91 1.2151 1.2173' 340.2 1.318 874.9 123.3 515. 1.3845 4.577 seas 7S ee 128 55.9 0.683 
32.00 36.47 1.2487 1.2510 399.6 1.548 849.1 149.1 593. 1.3923 6.528 5.238 15.29 51.0 0.616 
36.00 41.03 1.2843 1.2866 462.3 1.792 822.0 176.2 671. 1.4001 9.768 7.621 10.22 44.5 0.529 
73 SODIUM DIATRIZOATE, (CH,CONH),C,1,COONa, HYPAQUE® 
MOLECULAR WEIGHT = 635,92 0.00 ’,, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.823 For Values of 0.00 wt. *% solutions see Table 1, Acetic Acid. 
AY p (ee M (oe (C, — Cy) (n — n,) A oO S nlp C) Y iW 
by wt. D2° D323 g/l g-mol/I g/l g/l <0 n ge Os/kg —_g-mol/I n/n, cS rhe mmho/cm_— g-mol/I 
1.00 1.0041 1.0059 10.0 0.016 994.1 4.1 16 1.3346 0.058 0.031 0.016 1.021 1.019 97.75 0.8 0.008 
2.00 1.0102 1.0120 20.2 0.032 990.0 8.2 31 1.3361 0.110 0.059 0.031 1.041 1.033 95.87 1.6 0.016 
3.00 1.0164 1.0182 30.5 0.048 985.9 12.3 48 1.3377 0.164 0.088 0.047 1.061 1.046 94.05 2.4 0.024 
4.00 1.0227 1.0245 40.9 0.064 981.8 16.4 64 1.3394 =0.220 0.118 0.063 1.082 1.060 92.26 3.1 0.031 
5.00 1.0292 1.0310 S105 0.081 977.7 20.5 80 1.3410 0.276 0.148 0.079 1.104 1.075 90.40 3.8 0.038 
6.00 1.0357 1.0376 62.1 0.098 973.6 24.6 97 1.3427 0.332 0.178 0.095 1.128 1.092 88.44 4.5 0.045 
7.00 1.0424 1.0443 73.0 0.115 969.5 28.8 114 1.3444 0.389 0.209 0.12 1.155 1.110 86.42 5.2 0.052 
8.00 1.0493 1.0511 83.9 0.132 965.3 32.9 131 1.3461 0.446 0.240 0.129 1.183 1.130 84.38 5.9 0.059 
9.00 1.0562 1.0581 95.1 0.150 961.1 a74 148 1.3478 0.504 0.271 0.146 1.212 1.150 82.32 6.5 0.066 
10.00. 1.0632 1.0651 106.3 0.167 956.9 41.3 165 1.3495 0.562 0.302 0.163 1.243 1.171 80.29 7.2 0.073 


® Registered trademark, sodium 3.5-diacetamido-2,4,6 tri-iodo benzoate. 
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73 SODIUM DIATRIZOATE, (CH,CONH),C,1,COONa, HYPAQUE ®—{Continued) 


AY p f M Gor HC. — C2) “\(n =.n,) A oO S n/p ¢ y T 

by wt. D2 D2 g/l g-mol/l g/l g/l x 10* n Les Os/kg —_g-mol/I n/No cS rhe mmho/cm _— g-mol/I 
12.00 1.0776 1.0796 129.3 0.203 948.3 49.9 201 1.3530 0.683 0.367 0.199 1.305. «1.213: —- 76:50 8.4 0.086 
14.00 1.0925 1.0944 152.9 0.240 939.5 58.7 237 1.3567 0,808 0.434 0.235 1.375 1,261 . 72.60 9.6 0.099 
16.00 1.1077. 1.1097 177.2 0.279 930.5 67.7 274 1.3603 0.936 0.503 0.273 1.470 1.329 67.91 10.6 0.110 
18.00 1.1234 1.1254 202.2 0.318 921.2 77.0 313 1.3643 1.067 0.574 0.312 1.592 1,420 62,76 1155 0.120 
20.00 1.1395 1.1415 227.9 0.358 911.6 86.6 353 1.3683 1.205 0.648 0.352 1.724 1.516 57.89 12.2 0.129 
22.00 1.1560 1.1581 254.3 0.400 901.7 96.5 394 139724 31351" 0:726 0.395 1.847 1.601 54.03 13.0 0.138 
24.00 1.1730 1.1751 281.5 0.443 891.5 106.7 436 1.3766 1.506 0.810 0.441 1.965 *° 1.678 ~~ 50.79 13.7 0.146 
26.00 1.1906 1.1927 309.5 0.487 881.0 117.2 480 1.3810 1.671 0.898 0.489 2.094 1.762 47.66 14.4 0.153 
28.00 1.2086 1.2108 338.4 0.532 870.2 128.0 525 1.3854 = 1.846 0.993 0.540 2.254 1.869 44.27 15.0 0.160 
30.00 1.2273 1.2295 368.2 0.579 859.1 139.1, 571 1.3901 2.033 1.093 0.594 2.469 2.016 40.42 15.5 0.167 
32.00 1.2467 1.2489 399.0 0.627 847.8 150.5 619 1.3949 2.232 1.200 0.652 2.742 2.204 36.39 16.2 0.174 
34.00 1.2670 1.2692 430.8 0.677 836.2 162.0 669 1.3999 2.444 1.314 0.713 3.066 2.425 32.55 16.8 0.182 
36.00 1.2882 1.2904 463.7 0.729 824.4 173.8 722 1.4052 2.672 1.437 0.778 3.449 2.683 28.93 17.2 0.187 
38.00 1.3105 1.3128 498.0 0.783 812.5 185.8 778 1.4108 2.917 1.568 0.848 3.902 2.984 25.58 17.2 0.187 
40.00 1.3286 1.3310 531.5 0.836 797.2 201.0 834 1.4164 4.400 3.318 22.68 16.6 0.180 


ieee eee ee 
® Registered trademark, sodium 3,5-diacetamido-2,4,6 tri-iodo benzoate. 


74 SODIUM DICHROMATE, Na,Cr,O, + 2H,O 


MOLECULAR WEIGHT = 261.97 FORMULA WEIGHT, HYDRATE = 298.00 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.859 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
Ee a a a i a a en ee 
AM H'4 p CG M Ca(C- Coin — nn) ree A re) Ss nip ¢ y ae 
by wt. by wt. D2° en g/l g-mol/l_ g/l g/l x 10¢ n QE, Os/kg g-mol/l n/n, cS rhe mmho/cm_ g-mol/l 
0.50 0.57 1.0019 1.0037 5.0 0.019 996.9 1.4 10 1.3340 0.103 0.056 0.029 1.005 1.005 99.33 3.5 0.035 
1,00 1.14 1.0056 1.0073 10.1 0.038 995.5 2.7 21 1.3351 0.204 0.110 0.058 1.009 1.005 98.91 6.9 0.070 
2.00 2.28 1.0130 1.0148 20.3 0.077 992.7 5.3 42 1.3371 0.396 0.213 0.114 1.016 1.005 98.23 13.1 0.139 
3.00 3.41 1.0204 1.0222 30.6 O.117 989.8 8.4 63 1.3392 0.581 0.312 0.169 1.024 1.005 97.47 19.1 0.209 
4.00 4.55 1.0280 1.0298 41.1 0.157 986.9 11.4 84 1.3414 0.762 0.410 0.222 1.033 1.007 96.64 24.9 0.280 
5.00 5.69 1.0356 1.0374 51.8 0.198 983.8 14.4 105 1.3435 0.946 0.509 0.276 1.042 1.008 95.78 30.5 0.350 
6.00 6.83 1.0433 1.0452 62.6 0.239 980.7 17.5 127 1.3457 1.135 0.610 0.331 1.052 1.010 94.91 36.0 0.419 
7.00 7.96 1.0511 1.0530 73.6 0.281 977.5 20.7 149 1.3479 1.325 0.712 0.387 1.061 1.012 94.02 41.2 0.486 
8.00 9.10 1.0590 1.0609 84.7 0.323 974.3 23.9 171 1.3501 1.519 0.817 0.444 1.072 1.014 93.10 46.3 0.553 
9.00 10.24 1.0670 1.0689 96.0 0.367 971.0 Qte2 193 1.3523 1.720 0.924 0.503 1.083 1.017 92.15 51.5 0.622 
10.00 11.38 1.0751 1.0770 107.5 0.410 967.6 30.6 216 1.3546 1.929 1.037 0.564 1.095 1.021 91.14 56.7 0.694 
12.00 13.65 1.0916 1.0936 131.0 0.500 960.6 37.6 262 1.3592 2.388 1.284 0.697 1.121 1.029 89.01 67.8 0.851 
14.00 15.93 1.1086 1.1105 155.2 0.592 953.4 44.8 310 1.3640 2.876 1.546 0.836 1.151 1.040 86.72 78.9 1.02 
16.00 18.20 1.1260 1.1280 180.2 0.688 945.9 52.4 358 1.3688 3.356 1.804 0.972 1.184 1.054 84.28 89.2 1.18 
18.00 20.48 1.1439 1.1460 205.9 0.786 938.0 60.2 408 1.3738 3.830 2.059 1.104 1.221 1.070 81.71 98.6 1.33 
20.00 22.75 1.1624 1.1644 232.5 0.887 929.9 68.3 460 1.3790 = 4.301 2.312 1.234 1.264 1.090 78.96 107. 1.48 
24.00 27.30 1.2009 1.2031 288.2 1.100 912.7 85.5 567 1.3897 1.364 1.138 73.18 121. 1.73 
28.00 31.85 1.2418 1.2440 347.7 1.327 894.1 104.1 681 1.4011 1.494 1.206 66.79 131. 1.93 
32.00 36.40 1.2851 =1.2874 411.2 1.570 873.9 124.4 801 1.4131 1.677 1.308 59.51 140. 2.10 
36.00 40.95 1.3302 1.3326 478.9 1.828 851.4 146.9 925 1.4255 1.914 1.442 52.13 145. 2.22 
40.00 45.50 1.3786 1.3810 551.4 2.105 827.1 171.1 1058 1.4388 2.246 1.632 44.43 148. 2.29 
44.00 50.05 1.4304 1.4330 629.4 2.403 801.0 197.2 1200 1.4530 2.646 1.853 37.72 147. 2.26 
48.00 54.60 1.4860 1.4886 713.3 2.723 772.7 225.5 1353 1.4683 3.225 2.174 30.95 141. 212 
52.00 59.15 1.5454 1.5482 803.6 3.068 741.8 256.4 4.297 2.786 23.23 131. 1.94 
56.00 63.70 1.6088 1.6117 900.9 3.439 707.9 290.3 5.933 3.695 16.82 117. 1.67 
60.00 68.25 1.6763 1.6793 1005.8 3.839 670.5 S207 8.221 4914 12.14 93.9 1.25 


75 SODIUM FERROCYANIDE, Na,Fe(CN), - 10H,O 


MOLECULAR WEIGHT = 303.91 FORMULA. WEIGHT, HYDRATE =. 484.07 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.991 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
ee eee 
i Nels p (e M Cy, (Cy —C,) (n —n,) A oO Ss nip ¢ Y T 
by wt. by wt. Dey D2 g/l g-mol/I g/l g/l x 10* n 1 Os/kg g-mol/l = n/n, cS rhe mmho/cm g-mol/l 
0.50 0.80 1.0018 1.0036 5.0 0.016 996.8 1.4 13 1.3342 0.091 0.049 0.026 1.016 1.016 98.23 5.0 0.050 
1.00 1.59 11,0055 1.0073 10.1 0.033 995.4 2.8 25 1.3355 0.192 0.103 0.055 1.032 1.028 96.73 9.8 0.102 
1.50 2.39 1.0092 1.0110 15.1 0.050 994.0 4.2 38 1.3368 0.302 0.162 0.087 1.047 1.040 95.28 14.3 0.153 
2.00 3.19 1.0129 1.0147 20.3 0.067 992.6 5.6 51 1.3381 0.394 0.212 0.114 1.063 1.052 93.87 18.7 0.204 
2.50 3.98 1.0166 1.0184 25.4 0.084 991.2 7.0 64 1.3394 0.486 0.261 0.141 1.079 1.063 92.50 22.8 0.254 
3.00 4.78 1.0204 1.0222 30.6 0.101 989.8 8.5 77 1.3407 0.576 0.310 0.167 1.095 1.075 91.16 26.7 0.303 
3.50 5.57 1.0239 1.0258 35.8 0.118 988.1 10.1 89 1.3419 0.666 0.358 0.194 I.111 1.087 89.83 30.5 0.350 
4.00 6.37 1.0276 1.0294 41.1 0.135 986.5 11.7 102 1.3432 0.755 0.406 0.220 1.127 1.099 88.52 34.1 0.396 
4.50 7.17 1.0313 1.0331 46.4 0.153 984.9 13.3 115 1.3445 0.842 0.453 0.245 1.144 1.112 87.22 37.7 0.441 
5.00 7.96 1.0350 1.0368 51.8 0.170 983.3 15.0 128 1.3457 0.929 0.499 0.271 1.161 1.124 85.93 41.1 0.485 
5.50 8.76 1.0387 1.0406 57.1 0.188 981.6 16.6 140 1.3470 1.014 0.545 0.296 1.179 1.138 84.63 44.5 0.529 
6.00 9.56 1.0425 1.0443 62.5 0.206 979.9 18.3 153 1.3483 1.098 0.590 0.321 1.198 1.151 83.33 47.7 0.572 
6.50 10.35 1.0462 1.0481 68.0 0.224 9782 20.0 166 1.3496 1.181 0.635 0.345 1.217 1.165 82.02 51.0 0.616 
La \ 1 : 1.0400 1.0519 73.5 0.242 976.5 21.7 179 1.3509 1.262 0.679 0.369 1.237 1.180 80.70 54.2 0.659 
de i 1.0539 1.0557 79.0 0.260 9748 23.4 192 1.3522 1.342 0.722 0.393 «1.257. 1.195 79.38 57.3 0.702 
12.74 1.0577 1.0596 84.6 0.278 973.1 25.1 205 1.3535 1.421 0.764 0.416 1.279 1.211 78.04 60.5 0.746 
$ ie 3 4 es ; : 1.0634 90.2 0.297 971.3 26.9 218 1.3548 1.498 0.806 0.438 1.301 1.228 76.70 63.6 0.790 
Ee aaa on 95.9 0.316 969.6 28.7 232 1.3562 1.574 0.846 0.460 1.325 1.246 75.34 66.7 0.835 
Hp ae Cop eeu mn 6 0.334 967.8 30.4 245 1.3575 1.648 0.886 0.482 1.349 1.264 73.98 69.7 0.879 
Cams \ i 07.3 0.353 966.0 32.2 258 1.3588 1.720 0.925 0.503 1.375 1.283 72.61 72.8 0.925 
‘ 17.52 1.0813 1.0832 118.9 0.391 962.4 35.9 285 1.3615 1.429 1.324 69.85 78.8 1.02 
12.00 19.11 1.0894 11,0913 130.7 0.430 958.6 39.6 312 1.3642 1.488 1.368 67.09 84.7 1.10 
13.00 20.71 1.0976 1.0995 142.7 0.469 9549 43.4 340 1.3670 1.551 1.416 64.34 90.0 1.19 
14.00 22,30 1.1058 1.1078 154.8 0.509 951.0 472 367 1.3697 1.619 1.467 61.63 94.7 1.27 
15.00 23.89 1.1142 1.1162 167.1 0.550 947.1 51.1 395 1.3725 1.692 1.522 58.98 98.4 1.32 


ee ee 
D-264 


76 SODIUM HYDROXIDE, NaOH 


MOLECULAR WEIGHT = 40.01 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.692 For Values of 0.00 wt. %{ solutions see Table 1, Acetic Acid. 
A% p GC; M Ge (C, — Cy) (n—n,) A oO Ss n/p ¢ y T- 
by wt. ep D323 g/l g-mol/| g/l g/l x 10* n °<G Os/kg _g-mol/! n/No cS rhe mmho/cm_— g-mol/I 
0.50 1.0039 1.0057 5.0 0.125 998.9 — 0.6 14 1.3344 0.429 0.231 0.124 1.025 1,023 97.34 24.8 0.283 
1.00 1.0095 1.0113 10.1 0.252 999.4 — 1.2 29 1.3358 0.860 0.462 0.251 1.052 1.044 94.87 48.6 0.584 
1.50 1.0151 1.0169 15.2 0.381 999.9 — 1.7 43 1.3373 1.294 0.695 0.378 1.080 1.066 92.39 71.3 0.900 
2.00 1.0207 1.0225 20.4 0.510 1000.3 — 2.0 56 1.3386 1.735 0.933 0.507 1.110 1.090 89.91 93.1 1.24 
2.50 1.0262 1.0281 Pe | 0.641 1000.6 — 2.4 70 1.3400 2.184 1.174 0.638 1.141 1.114 87.44 114, 1.61 
3.00 1.0318 1.0336 31.0 0.774 1000.8 — 2.6 84 1.3414 2.642 1.420 0.770 1.174 1.140 84.98 134. 2.02 
3.50 1.0373 1.0391 36.3 0.907 1001.0 — 2.8 97 1.3427 3.109 1.671 0.902 1.209 1.168 82.54 153. 2.45 
4.00 1.0428 1.0446 41.7 1.043 1001.1 — 2.9 111 1.3441 3.587 1.929 1.037 1.246 1.197 80.11 17s 2.92 
4.50 1.0483 1.0502 47.2 1.179 1001.1 — 2.9 124 1.3454 4.074 2.190 1.172 1.285 1.228 77.69 189. 3.42 
5.00 1.0538 1.0557 52.7 1.317 1001.1 — 2.9 138 1.3467 4.569 2.457 1.308 1.326 1.261 75.26 206. 3.96 
5.50 1.0593 1.0612 58.3 1.456 1001.0 — 2.8 151 1.3481 5.08 2.73 1.445 1.369 1.295 72.90 2225 4.54 
6.00 1.0648 1.0667 63.9 1.597 1000.9 — 2.7 164 1.3494 5.60 3.01 1.582 1.413 1.330 70.62 
6.50 1.0703 1.0722 69.6 1.739 1000.7 — 2.5 177 1.3507 6.13 3.30 1.722 1.459 1.366 68.40 
7.00 1.0758 1.0777 75.3 1.882 1000.5 — 2.3 190 1.3520 6.69 3.60 1.864 1.507 1.404 66.21 
7.50 1.0813 1.0833 81.1 2.027 1000.2 — 2.0 203 1:3533.8. 7.27 3.91 2.008 1.558 1.444 64.05 
8.00 1.0869 1.0888 86.9 2.173 999.9 — 1.7 216 1.3546 7.87 4.23 2.155 1.613 1.487 61.89 
8.50 1.0924 1.0943 92.9 2.321 999.5 -— 13 229 1.3559 8.48 4.56 2.303 1.671 1.533 59.72 
9.00 1.0979 1.0998 98.8 2.470 999.1 -— 0.9 242 V3Si2Zeo 12 4.91 2.452 1.734 1.583 57.54 
9.50 1.1034 1.1054 104.8 2.620 998.6 -— 0.3 255 1.3585 9.78 5.26 2.602 1.803 1.637 55.35 
10.00 1.1089 1.1109 110.9 2.772 998.0 0.2 268 1.3597 10.47 5.63 2.753 1.878 1.697 53.14 
11.00 1.1199 1.1219 123.2 3.079 996.7 cS 293 1.3623 11.89 6.39 3.058 2.035 1.821 49.04 
P20 ele S09 F 1329 13527 3.392 995.2 3.0 318 1.3648 13.42 7.21 3.365 2.197 1.947 45.42 
13.00 1.1419 1.1440 148.5 3.710 993.5 4.8 343 1.3673 15.04 8.08 3.673 2.371 2.080 42.09 
14.00 1.1530 1.1550 161.4 4.034 991.6 6.7 367 1.3697 16.76 9.01 3.981 2.5632 228 38.93 
15.00 1.1640 ‘1.1661 174.6 4.364 989.4 8.8 392 1.3722 2.783 2.395 35.87 
16.00 1.1751 1.1771 188.0 4.699 987.0 11.2 416 1.3746 3.037 2.590 32.86 
17.00 1.1861 1.1882 201.6 5.040 984.5 13.8 440 1.3770 3.337 2.819 29.91 
18.00 1.1971 1.1993 215.5 5.386 981.7 16.6 463 1.3793 3.691 3.089 27.04 
19.00 1.2082 1.2103 229.6 S737 978.6 19.6 487 1.3817 4.111 3.410 24.27 
20.00 1.2192 1.2214 243.8 6.094 975.4 22.9 510 1.3840 4.610 3.789 21.65 
22.00 1.2412 1.2434 273.1 6.825 968.1 30.1 555 1.3885 5.753 4.644 17.35 
24.00 1.2631 1.2653 303.1 7.576 959.9 38.3 599 1.3929 7.086 5.621 14.08 
26.00 1.2848 1.2871 334.0 8.349 950.8 47.5 641 1.3971 8.727 6.806 11.44 
28.00 1.3064 1.3087 365.8 9.142 940.6 57.6 682 1.4012 10.81 8.29 9.23 
30.00 1.3277 1.3301 398.3 9.956 929.4 68.8 721 1.4051 13.49 10.18 7.40 
32.00 1.3488 1.3512 431.6 10.788 917.2 81.0 758 1.4088 16.81 12.49 5.94 
34.00 1.3697 1.3721 465.7 11.639 904.0 94.3 793 1.4123 20.71 15.15 4.82 
36.00 1.3901 1.3926 500.5 12.508 889.7 108.5 826 1.4156 25.24 18.19 3.95 
38.00 1.4102 1.4127 535.9 13.394 874.3 123.9 856 1.4186 30.40 21.60 3.28 
40.00 1.4299 1.4324 571.9 14.295 857.9 140.3 885 1.4215 36.24 25.40 2.75 
77 SODIUM MOLYBDATE, Na, MoO, « 2H,O 
MOLECULAR WEIGHT = 205.94 FORMULA WEIGHT, HYDRATE = 241.98 0.00 °, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.642 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p (en M Gy (Co —E,) “(n= n,) A oO Ss n/p ¢ y T 
by wt. by wt. D2 D3 g/l g-mol/l g/l g/l x 10* n °C Os/kg  g-mol/l n/n, cS the mmho/cm_g-mol/l 
0.50 0.59 1.0024 1.0042 5.0 0.024 997.4 0.8 8 1.3338 0.096 0.052 0.027 1.013 1.012 98.56 4.1 0.041 
1.00 1.18 1.0067 1.0084 10.1 0.049 996.6 1.6 17 1.3347. 0.203 0.109 0.058 1.025 1.020 97.37 7.8 0.080 
1.50 1.76 1.0110 1.0128 15.2 0.074 995.8 2.4 25 1.3355 0.322 0.173 0.092 1.037 1.028 96.24 12 0.118 
2.00 235 1.0153 1.0171 20.3 0.099 995.0 a2 34 1.3364 0.440 0.237 0.127 1.049 1.035 95.14 14.4 0.154 
2.50 2.94 1.0197 1.0215 25.5 0.124 994.2 4.0 43 1.3373 0.558 0.300 0.162 1.061 1.043 94.05 175 0.190 
3.00 3.53 1.0242 1.0260 30.7 0.149 993.4 4.8 52 1.3382 0.670 0.360 0.195 1.073 1.050 92.98 20.5 0.226 
3.50 4.11 1.0286 1.0305 36.0 0.175 992.6 5.6 61 1.3391 0.782 0.420 0.228 1.086 1.058 91.91 23.3 0.261 
4.00 4.70 1.0332 1.0350 41.3 0.201 991.8 6.4 70 1.3400 0.900 0.484 0.263 1.098 1.065 90.85 26.1 0.296 
4.50 5.29 1.0377 1.0395 46.7 0.227 991.0 7.2 79 1.3409 1.015 0.546 0.296 1.112 1.073 89.79 28.9 0.330 
5.00 5.88 1.0423 1.0441 52.1 0.253 990.1 8.1 88 1.3418 1.126 0.606 0.329 1.125 1.082 88.71 31.6 0.364 
5.50 6.46 1.0468 1.0487 57.6 0.280 989.3 9.0 97 1.3427 1.238 0.666 0.362 1.139 1.090 87.62 34.3 0.398 
6.00 7.05 1.0514 1.0533 63.1 0.306 988.4 9.9 106 1.3436 1.350 0.726 0.395 1.153 1.099 86.53 36.9 0.431 
6.50 7.64 1.0561 1.0579 68.6 0.333 987.4 10.8 115 1.3445 1.168 1.108 85.44 39.5 0.465 
7.00 8.23 1.0607 1.0626 74.2 0.361 986.4 11.8 124 1.3454 1.183 1.118 84.35 42.1 0.497 
7.50 8.81 1.0653 1.0672 79.9 0.388 985.4 12.8 133 1.3463 1.199 1.127 83.25 44.5 0.530 
8.00 9.40 1.0700 1.0719 85.6 0.416 984.4 13.8 142 1.3472 L215) TASS 9 82516 46.9 0.562 
8.50 9.99 1.0747 1.0766 91.3 0.444 983.3 14.9 151 1.3481 1.231 1.148 81.06 49.3 0.593 
9.00 10.58 10796" p-O813 * 97.1 0.472 982.2 16.0 160 1.3490 1.248 1.159 79.97 51.6 0.624 
78 SODIUM NITRATE, NaNO, 
MOLECULAR WEIGHT = 85.01 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.057 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p cS}, M Ge (GL — GC.) en =n) A oO S n/p p y ¥ 
by wt. DF | DEM g/l g-mol/I g/l g/l x 10* n te; Os/kg —_g-mol/I n/n. cS rhe mmho/cm_— g-mol/I 
0.50 1.0016 1.0034 5.0 0.059 996.6 1.6 6 1.3336 0.204 0.110 0.058 1.002 1.003 99.55 5.4 0.055 
1.00 1.0050 1.0067 10.0 0.118 994.9 3.3 11 1.3341 0.403 0.216 0.116 1.005 1.002 99.30 10.6 0.111 
2. 1.0117 1.0135 20.2 0.238 991.5 6.7 23 1.3353 0.793 0.426 0.231 1.010 1.000 98.81 20.4 0.225 
3.00 1.0185 1.0203 30.6 0.359 988.0 10.3 34 1.3364 1.177 0.633 0.344 1.016 0.999 98.24 29.5 0.336 
4.00 1.0254 1.0272 41.0 0.482 984.4 13.9 46 1.3375 1.561 0.839 0.456 1.023 0.999 97.60 38.0 0.445 
5.00 1.0322 1.0341 51.6 0.607 980.6 17.6 57 1.3387 1.942 1.044 0.568 1.030 1.000 96.89 46.2 0.552 
6.00 1.0392 1.0410 62.4 0.733 976.8 21.4 68 1.3398 2.323 1.249 0.678 1.038 1.001 96.14 54.2 0.659 
7.00 1.0462 1.0480 73.2 0.861 972.9 259) 79 1.3409 2.703 1.453 0.787 1.047 1.003 95.32 61.7 0.764 
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78 SODIUM NITRATE, NaNO;,;—{Continued) 


A% p CG} M Gone (G7 —'C,) (nN — n,) A Oo S nip ¢ 5 T 
by wt. D2? D2 g/l g-mol/I g/l g/l x 10* n °c Os/kg —_g-mol/I n/N cS rhe mmho/cm_ g-mol/I 
Se a ee ene 
8.00 1.0532 1.0550 84.3 0.991 968.9 29.3 91 1.3421 3.083 1.657 0.895 1.057 1.005 94.45 68.9 0.868 
9.00 1.0603 1.0622 95.4 1.123 964.8 33.4 102 1.3432 3.462 1.862 1.002 1.067 1.009 93.51 75.8 0.971 
10.00. 1.0674 1.0693 106.7. 1.256 960.7 37.6 113 1.3443 3.841 2.065 1.107 1.079 1.013 92.49 82.6 1.07 
12.00 1.0819 1.0838 129.8 1.527 952.1 46.1 136 1.3466 4.599 2.472 1.316 1.105 1.024 90.28 95.3 1.27 
14.00 1.0967 1.0986 153.5 1.806 943.2 55.1 159 1.3489 5.37 2.89 1.523 1.136 1.038 87.85 106. 1.46 
18.00 1.1272 1.1292 202.9 2.387 924.3 73.9 206 1.3536 6.98 3.75 1.937 1.213 1.078 82.30 125. 1.82 
20.00 1.1429 1.1449 228.6 2.689 914.3 83.9 230 1.3559 7.81 4.20 2.142 1.260 1.105 79.21 134. 1.99 
24.00 1.1752 1.1772 282.0 3.318 893.1 105.1 277 1.3607 9.52 S312 2.542 1.374 1.172 72.64 149. 2.30 
28.00 1.2085 1.2106 338.4 3.981 870.1 128.1 335 1.3654 11.28 6.07 2.929 1.519 1.259 65.71 160. 2.56 
30.00 1.2256 1.2278 367.7 4.325 858.0 140.3 348 1.3678 1.606 1.313 62.14 165. 2.68 
34.00 1.2610 1.2632 428.7 5.043 832.2 166.0 397 1.3726 1.814 1.442 55.01 173. 2.87 
40.00 1.3175 1.3198 527.0 6.199 790.5 207.7 472 1.3802 2.222 1.690 44.91 178. 3.00 


79 SODIUM PHOSPHATE (TRIBASIC), Na,PO, - 12H,O 


MOLECULAR WEIGHT = 163.96 FORMULA WEIGHT, HYDRATE = 380.14 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.555 For Values of 0.00 wt. °% solutions see Table 1, Acetic Acid. 
—————————————————————————————————E———E— ESS" 
A% H% p (eH M Coe tC. Cyn =p.) A oO S nip ¢ y 4 
by wt. by wt. Da ao g/l g-mol/l_ g/l g/l x 10* n SG Os/kg g-mol/l n/n, cS the mmho/cm_ g-mol/! 
0.50 1.16 1.0042 1.0059 5.0 0.031 999.1 —0.9 13 1.3343 0.192 0.103 0.055 1.031 1.029 96.80 7.3 0.075 
1.00 2.32 1.0100 1.0118 10.1 0.062 999.9 -1.7 26 1.3356 0.368 0.198 0.106 1.062 1.054 93.97 14.1 0.150 
1.50 3.48 1.0158 1.0176 15.2 0.093 1000.6 —2.3 39 1.3369 0.527 0.283 U.153 1.092 1.078 91.36 18.8 0.206 
2.00 4.64 1.0216 1.0234 20.4 0.125 1001.2 —2.9 51 1.3381 0.668 0.359 0.194 1.124 1.102 88.79 22.7 0.253 
2.50 5.80 1.0275 1.0293 25.7 0.157 1001.8 —3.6 64 1.3394 0.790 0.425 0.230 1.159 1.130 86.13 26.7 0.302 
3.00 6.96 1.0335 1.0353 31.0 0.189 1002.5 —4.2 76 1.3406 1.196 1.160 83.45 30.4 0.349 
3.50 8.11 1.0395 1.0413 36.4 0.222 1003.1 -4.9 89 1.3419 1.236 1.191 80.76 34.0 0.394 
4.00 O27 1.0456 1.0474 41.8 0.255 1003.8 —5.5 102 1.3432 1.278 1.225 78.06 37.3 0.436 
4.50 10.43 1.0517 1.0536 47.3 0.289 1004.4 —6.2 114 1.3444 1.324 1.261 75.39 40.5 0.477 
5.00 11.59 1.0579 1.0598 52.9 0.323 1005.0 —6.8 127 1.3457 1.372 1.299 72.74 43.5 0.516 
5.50 12.75 1.0642 1.0661 58.5 0.357 1005.7 —7.4 140 1.3470 1.423 1.340 70.13 46.4 0.554 
6.00 13.91 1.0705 1.0724 64.2 0.392 1006.3 —8.0 152 1.3482 1.477 1.383 67.56 49.0 0.589 
6.50 15.07 1.0768 1.0787 70.0 0.427 1006.8 —8.6 165 1.3495 1.535 1.428 65.03 Sis 0.622 
7.00 16.23 1.0832 1.0851 75.8 0.462 1007.4 -9.1 177 1.3507 1.595 1.475 62.57 $3.7 0.653 
7.50 17.39 1.0896 1.0915 81.7 0.498 1007.9 —9.7 189 1.3519 1.659 1.525 60.16 55.8 0.681 
8.00 18.55 1.0961 1.0980 87.7 0.535 10084 -10.] 202 1.3532 1.726 1.578 57.82 57.6 0.706 


80 SODIUM PHOSPHATE, DIHYDROGEN (MONOBASIC), NaH,PO, - 1H,O 


MOLECULAR WEIGHT = 119.97 FORMULA WEIGHT, HYDRATE = 137.99 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.637 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p & M Cc, (C, — C,) (n - n,) A oO S nlp ¢ ? il 
by wt. by wt. D?° D3 g/l g-mol/I g/l g/l x 10* n °C Os/kg g-mol/l n/n, cS rhe mmho/cm g-mol/| 
0.50 0.58 1.0019 1.0037 5.0 0.042 996.9 1.3 7 1.3336 0.140 0.075 0.040 1.016 1.017 98.18 2.2) 701021 
1.00 1.15 1.0056 1.0074 10.1 0.084 995.6 Dull 13 1.3343 0.279 0.150 0.080 1.033 1.029 96.61 44 0.044 
1.50 1.73 1.0094 1.0111 15.1 0.126 994.2 4.0 20 1.3349 0.418 0.225 0.120 1.049 1.042 95.10 6.8 0.068 
2.00 2.30 1.0131 1.0149 20.3 0.169 992.8 5.4 26 1.3356 0.556 0.299 0.161 1.066 1.054 93.62 9.1 0.094 
2.50 2.88 1.0168 1.0186 25.4 0.212 991.4 6.8 33 1.3362 0.695 0.374 0.202 1.083 1.067 92.13 Medi O:119. 
3.00 3.45 1.0206 1.0224 30.6 0.255 990.0 8.3 39 1.3369 0.835 0.449 0.243 1.101 1.081 90.65 13.4 0.143 
3.50 4.03 1.0244 1.0262 35.9 0.299 988.5 9.7 45 1.3375 0.976 0.525 0.285 1.119 1.095 89.17 15.4 0.166 
4.00 4.60 1.0281 1.0300 41.1 0.343 987.0 11.2 52 1.3382 1.116 0.600 0.326 1.138 1,109 87.69 17.4 0.189 
4.50 5.18 1.0319 1.0338 46.4 0.387 985.5 12.7 58 1.3388 1.254 0.674 0.367 1.158 1.124 86.21 19.2 0.211 
5.00 5.75 1.0358 1.0376 51.8 0.432 984.0 14.3 65 1.3395 1.388 0.746 0.406 1.178 1.140 84.72 21.0 0.232 
5.50 6.33 1.0396 1.0414 57.2 0.477 982.4 15.8 71 1.3401 1.519 0.817 0.444 1.199 1.156 83.23 22.6 0.252 
6.00 6.90 1.0434 1.0453 62.6 0.522 980.8 17.4 78 1.3408 1.645 0.884 0.481 1.221 1.172 81.74 24.1 0.270 
6.50 7.48 1.0473 1.0491 68.1 0.567 979.2 19.0 84 1.3414 1.767 0.950 0.517 1.243 1.190 80.26 25.5 0.287 
7.00 8.05 1.0511 1.0530 73.6 0.613 977.6 20.7 91 1.3421 1.887 1.014 0,552 1.267 1.208 78.78 26.7 0.303 
7.50 8.63 1.0550 1.0569 79.1 0.660 975.9 22.3 97 1.3427 2.004 1.077 0.586 1.291 1.226 77.31 279 ~0:347 
8.00 9.20 1.0589 1.0608 84.7 0.706 974.2 24.0 104 1.3434 2.119 1.139 0.619 1.316 1.245 75:85 29.0 0.330 
8.50 9.78 1.0628 1.0647 90.3 0.753 972.5 25.7 110 1.3440 2.234 1.201 0.652 1.342 1.265 74.39 30.0 0.344 
9.00 10.35 1.0668 1.0686 96.0 0.800 970.8 27.5 117 1.3447 2.350 1.263 0.686 1.368 1.285 72.93 31.0 0.357 
9.50 10.93 1.0707 1.0726 101.7 0.848 969.0 29.2 123 1.3453 2.466 1.326 60.719 1.396 1.307 71.48 32.1 0.370 
10.00 11.50 1.0747 1.0766 107.5 0.896 967.2 31.0 130 1.3460 2.584 1.389 = 0.753 1.425 1.329 70.04 33.2 0.384 
11.00 12.65 1.0826 1.0846 119.1 0.993 963.6 34.7 143 1.3473 2.821 1.517 0.821 1.485 1.374 67.20 35.4 0.412 
12.00 13.80 1.0907 1.0926 130.9 1.091 959.8 38.4 156 1.3486 3.056 1.643 0.887 1.549 1.423 64.44 37.5 0.439 
13.00 14.95 1.0988 1.1007 142.8 1.191 955.9 42.3 169 1.3499 3.291 1.769 0.954 1.617 1.474 61.73 39.6 0.465 
14.00 16.10 1.1070 1.1089 155.0 1.292 952.0 46.2 182 1.3512 3.529 1.897 1.021 1.691 1.530 59.04 41.5 0.490 
15.00 17.25 1.1152 1.1172 167.3 1.394 947.9 50.3 195 1.3525 3.775 2.029 1.089 1:771 (1.591 305 43.3 0.513 
16.00 1840 1.1236 1.1255 179.8 1.498 943.8 54.4 209 1.3538 4.028 2.166 1.159 1.857 1.656 53.74 44.8 0.534 
17.00 19.55 1.1320 1.1340 192.4 1.604 939.5 58.7 222 1.3552 4.287 2.305 1.230 1.948 1.724 51.24 46.2 0.552 
18.00 20.70 1.1404 1.1425 205.3 Teil te 993512 63.1 235 1.3565 4.551 2.447 1.303 2.046 1.798 48.77 47.4 0.568 
19.00 21.85 1.1490 1.1510 218.3 1.820 930.7 67.5 248 1.3578 4.820 2.592 1.376 2.155 1.880 46.30 48.5 0,583 
20.00 23.00 1.1576 1.1597 231.5 1.930 926.1 F24 262 1.3592 5.10 2.74 1.450 2.278 1.972 43.81 49.6 0.597 
22.00 25.30 1.1752 1.1773 258.5 2.155 916.6 81.6 289 1.3618 2:545 2,170. “398 51.4 0.622 
24.00 27.60 1.1931 1.1952 286.3 2.387 906.7 91.5 316 1.3646 2.844 2.389 35.09 52.7 0.639 
26.00 29.91 1.2113 1.2134 314.9 2.625 896.3 101.9 343 1.3673 3.208 2.654 31.11 53.5 0.650 
28.00 32.21 1.2299 1.2320 344.4 2.870 885.5 112.7 370 1.3700 3.675 2.994 27.16 53.9 0.655 
30.00 34.51 1.2488 -1.2510 374.6 3.123 874.2 124.1 398 1.3728 4.291 3.443 23.26 54.0 0.656 
32.00 36.81 1.2682 1.2704 405.8 3.383 862.4 135.9 426 1.3756 5.069 4.005 19.69 53.7 0.653 
34.00 39.11 1.2879 1.2902 437.9 3.650 850.0 148.2 454 1.3784 5.996 4.665 16.64 52.9 0.642 
36.00 41.41 1.3080 1.3103 470.9 3.925 837.1 161.1 482 1.3812 7.084 5.427 14.09 51.5 0.622 
38.00 43.71 1.3285 1.3308 504.8 4.208 823.6 174.6 S11 1.3840 8.346 6.295 11.96 49.3 0.593 
40.00 46.01 1.3493 1.3517 539.7 4.499 809.6 188.6 539 1.3869 9.794 7.273 10.19 46.) 0.551 


SS 


81 SODIUM PHOSPHATE, MONOHYDROGEN (DIBASIC), Na,HPO, - 7H,O 


MOLECULAR WEIGHT = 141.97 FORMULA WEIGHT, HYDRATE = 268.09 0.00.% by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.576 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
SS ES ee ee ee eee ee ae a Se 
A% H% p Cc, M Cr (Ca C.) orn.) A O S n/p ¢ Y T 
by wt. by wt. De 1D38 g/l g-mol/l_— g/l g/l x 10* n °C Os/kg g-mol/l = n/n, cS rhe mmho/cm _ g-mol/l 
Cee a a ae ee ee Bs he ee 
0.50 0.94 1.0032 1.0050 5.0 0.035 998.2 0.0 10 1.3340 0.167 0.090 0.047 1.019 1.018 97.91 4.6 0.046 
1.00 1.89 1.0082 1.0100 10.1 0.071 998.1 0.1 19 1.3349 0.319 0.172 0.092 1.040 1.034 95.96 8.7 0.090 
1.50 2.83 1.0131 1.0149 15.2 0.107 997.9 0.3 28 1.3358 0.462 0.248 0.133 1.062 1.051 93.94 12.3 0.130 
2.00 3.78 1.0180 1.0198 20.4 0.143 997.7 0.6 38 1.3368 1.086 1.069 91.90 15.6 0.168 
2.50 4.72 1.0229 1.0247 25.6 0.180 997.4 0.9 47 1.3377 1.111 1.088 89.86 18.7 0.205 
3.00 5.67 1.0279 1.0297 30.8 0.217 = 997.0 1.2 56 1.3386 1.136 1.108 87.82 21.6 0.240 
3.50 6.61 1.0328 1.0346 36.1 0.255 996.7 1.6 66 1.3396 1.163 1.129 85.80 24.3 0.273 
4.00 7.55 1.0378 1.0396 41.5 0.292 996.3 1.9 75 1.3405 1.191 1.150 83.78 26.8 0.304 
4.50 8.50 1.0428 1.0446 46.9 0.331 995.9 2.4 84 1.3414 P22) NAS) Sia 29.2 0.334 
5.00 9.44 1.0478 1.0496 52.4 0.369 995.4 2.8 94 1.3424 P2951) ul L96) 79:78 31.4 0.362 
5.50 10.39 1.0528 1.0546 57.9 0.408 994.9 3.4 103 1.3433 1.283" glt22 1777.80: 33.5 0.388 


82 SODIUM SULFATE, Na,SO, - 10H,O 


MOLECULAR WEIGHT = 142.06 FORMULA WEIGHT, HYDRATE = 322.22 0.00 °,, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.548 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p er M Cy» (Cy C.)s (nieeans) A oO Ss n/p g Y iT 
by wt. by wt. |B D3 g/l g-mol/I g/l g/l x 10* n Ke Os/kg g-mol/l n/n, cS rhe mmho/cm g-mol/l 
0.50 1:13 1.0027 1.0044 5.0 0.035 997.7 0.6 8 1.3338 0.165 0.089 0.047 1.011 1.010 98.71 5.9 0.060 
1.00 2.27 1.0071 1.0089 10.1 0.071 997.1 1.2 15 1.3345 0.320 0.172 0.092 1.024 1.019 97.46 11.2 0.117 
1.50 3.40 1.0116 1.0134 15.2 0.107 996.4 1.8 23 1.3353 0.466 0.251 0.135 1.039 1.030 96.02 | PA 0.169 
2.00 4.54 1.0161 1.0179 20.3 0.143 995.8 2.4 30 1.3360 0.606 0.326 0.176 1.056 1.041 94.51 19.8 0.218 
2.50 5.67 1.0206 1.0225 25.5 0.180 995.1 3.1 38 1.3368 0.742 0.399 0.216 1.072 1.053 93.06 23.9 0.268 
3.00 6.80 1.0252 1.0270 30.8 0.216 994.4 3.8 46 1.3376 0.873 0.469 0.254 1.089 1.065 91.63 27.9 0.317 
3.50 7.94 1.0298 1.0316 36.0 0.254 993.7 4.5 5} 1.3383 1.001 0.538 0.292 1.106 1.077 90.21 31.8 0.365 
4.00 9.07 1.0343 1.0362 41.4 0.291 993.0 5:3 61 1.3391 1.125 0.605 0.329 1.124 1.089 88.80 35.5 0.413 
4.50 10.21 1.0389 1.0408 46.8 0.329 992.2 6.0 68 1.3398 1.245 0.669 0.364 1.142 1.101 87.38 39.2 0.460 
5.00 11.34 1.0436 1.0454 52.2 0.367 991.4 6.8 76 1.3406 1.359 0.731 0.397 1.161 1.115 85.96 42.7 0.506 
5.50 12.48 1.0481 1.0499 57.6 0.406 990.4 7.8 83 1.3413 1.465 0.788 0.429 1.180 1.129 84.54 46.1 0.551 
6.00 13.61 1.0526 1.0545 63.2 0.445 989.5 8.8 90 1.3420 1.560 0.839 0.456 1.200 1.143 83.14 49.4 0.594 
6.50 14.74 1.0572 1.0591 68.7 0.484 988.5 9.7 97 1.3427 1221) (LST | BETS: 52:5 0.636 
7.00 15.88 1.0619 1.0638 74.3 0.523 987.5 10.7 105 1.3435 1.242 1.172 . 80.36 55.5 0.676 
7.50 17.01 1.0666 1.0684 80.0 0.563 986.6 11.7 112 1.3442 1.264 1.187 78.98 58.3 0.716 
8.00 18.15 1.0713 1.0732 85.7 0.603 985.6 12.7 120 1.3449 1.286 1.203 77.59 61.1 0.755 
8.50 19.28 1.0760 1.0779 91.5 0.644 984.6 13.7 127 1.3457 1.310 1.220 76.20 63.7 0.793 
9.00 20.41 1.0808 1.0827 97.3 0.685 983.5 14.7 134 1.3464 1.334 1.237 74.80 66.3 0.830 
9.50 21.55 1.0856 1.0875 103.1 0.726 982.5 15.7 142 1.3472 £:360' 91.255: | 73.38 68.8 0.866 
10.00 22.68 1.0905 1.0924 109.0 0.768 981.4 16.8 149 1.3479 1.387 ©1274: 71.95 vA 0.902 
11.00 24.95 1.1002 1.1022 121.0 0.852 979.2 19.0 164 1.3494 1.444 1.315 69.11 75.9 0.970 
12.00 27.22 LWNOd P0121 133.2 0.938 976.9 21.3 179 1.3509 1.505 1.359 66.30 80.1 1.03 
13.00 29.49 1.1201 1.1221 145.6 1,025 974.5 23.8 194 1.3524 1.571 1.406 63.52 83.9 1.09 
14.00 3275 1.1301 1.1321 158.2 1.114 971.9 26.3 209 1.3539 1.643 1.457 60.74 87.5 Fous 
15.00 34.02 1.1402 1.1422 171.0 1.204 969.2 29.1 223 1.3553 1722 ASS S796 91.1 1.21 
16.00 36.29 1.1503 1.1523 184.0 1.296 966.2 32.0 237 1.3567 1.808 1.575 55.20 94.9 ht 
17.00 38.56 1.1604 1.1625 197.3 1.389 963.1 35:1 251 1.3581 1.901 1.641 52.50 98.5 1.33 
18.00 40.83 1.1705 1.1726 210.7 1.483 959.8 38.4 265 1.3595 2.001 1.713 49.88 102.0 1.39 
19.00 43.10 1.1806 1.1827 224.3 1.579 956.3 41.9 278 1.3608 2.108 1.789 47.34 105.0 1.44 
20.00 45.36 1.1907 1.1928 238.1 1.676 952.6 45.7 290 1.3620 2.223 1.871 44.89 109.0 1.50 
22.00 49.90 1.2106 1.2127 266.3 1.875 944.2 54.0 313 1.3643 2.476 2.050 40.30 114.0 1.61 

83 SODIUM TARTRATE, NaOQOC(CHOH),COONa - 2H,O 
MOLECULAR WEIGHT = 194.06 FORMULA WEIGHT, HYDRATE = 230.10 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.781 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% H% p G, M Gl (Gs = Coan —n.) A oO iN nip o y 18 
by wt. by wt. He p38 g/l g-mol/l g/l g/l x 10* n Xe Os/kg g-mol/l n/n, cS rhe mmho/cm g-mol/l 
0.50 0.59 1.0017 1.0035 5.0 0.026 996.7 U5 8 1.3338 O.111 0.060 0.031 1.015 1.016 98.28 3.8 0.037 
1.00 1.19 1.0052 1.0070 10.1 0.052 995.2 3.1 17 1.3347 0.224 0.121 0.064 1.031 1.028 96.80 TB) 0.072 
2.00 2.37 1.0123 1.0141 20.2 0.104 992.0 6.2 33 1.3363 0.457 0.246 0.132 1.062 1.051 93.97 12.6 0.133 
3.00 3.56 1.0194 1.0212 30.6 0.158 988.8 9.4 50 1.3380 0.678 0.365 0.197 1.094 1.075 91.21 17.5 0.191 
4.00 4.74 1.0266 1.0284 41.1 0.212 985.5 12.7 67 1.3397 0.891 0.479 0.260 1.128 1.101 88.49 22.1 0.245 
5.00 5.93 1.0338 1.0356 51.7 0.266 982.1 16.1 84 1.3414 1,103 0.593 0.322 1.164 1.128 85.74 26.2 0.297 
6.00 7.1 1.0410 1.0428 62.5 0.322 978.5 19.7 101 1.3431 1.317 0.708 0.385 1.203 1.157 82.99 30.1 0.346 
7.00 8.30 1.0482 1.0501 73.4 0.378 974.9 23.4 118 1.3448 1.529 0.822 0.447 1.243 1.188 80.28 33.7 0.390 
8.00 9.49 1.0555 1.0574 84.4 0.435 971.1 2 PS 135 1.3465 1.742 0.937 0.509 W287) 7 222) 717.56 37.0 0.432 
9.00 10.67 1.0628 1.0647 95.7 0.493 967.2 31.1 152 1.3482 1.955 1.051 0.572 1.334 1.258 74.81 40.0 0.471 
10.00 11.86 1.0702 1.0721 107.0 0.551 963.2 35.1 169 1.3499 2.171 1.167 0.634 1.386 1.298 72.01 43.0 0.509 
12.00 14.23 1.0851 1.0870 130.2 0.671 954.9 43.4 203 1.3533 2.607 1.402 0.760 1.499 1.384 66.58 48.1 0.577 
14.00 16.60 1.1002 1.1022 154.0 0.794 946.2 52.0 237 1.3567 3.048 1.639 0.885 1.625 1.480 61.43 52.2 0.632 
15.00 17.79 1.1079 1.1098 166.2 0.856 941.7 56.5 254 1.3584 3.269 1.758 0.948 1.695 1.533 58.88 53.9 0.655 
18.00 21.34 1.1313 1.1333 203.6 1.049 927.6 70.6 307 1.3637 3.938 PIA BY 1.134 1.951 1.728 51.14 57.9 0.710 
20.00 ok oa | 1.1471 1.1492 229.4 1.182 O17 80.5 342 1.3672 4.385 2.358 1.258 2.174 1.899 45.91 59.9 0.738 
22.00 26.09 1.1633 1.1653 255.9 1.319 907.4 90.9 378 1.3708 2.444 2.105 40.84 61.4 0.759 
24.00 28.46 1.1797 1.1818 283.1 1.459 896.6 101.7 414 1.3744 2.45% 2.342 36.20 62.0 0.768 
26.00 30.83 1.1963 1.1984 311.0 1.603 885.3 113.0 450 1.3780 Sl o2:6hl 32.01 61.6 0.762 
28.00 33.20 1.2032, « b.21353:) 339.7 1.750 873.5 124.7 487 1.3817 3.528 2.914 28.29 60.1 0.741 


84 SODIUM THIOCYANATE, NaCNS 


MOLECULAR WEIGHT = 81.07 


: c (Chere) (n- ny) A fe) Ss n/p o Y T 
sat pie Dio sf pmol gh v1) w x 108 n Xe Os/kg  g-mol/l. n/N cS the mmho/cm —_ g-mol/l 
Be SENNA SS Ss SS SSDS 

1.00 1.0030 1.0048 10.0 0.124 993.0 5.2 22) 1.3352 0.426 0.229 = 0.123 1.006 1.005 99.21 10.0 0.113 
2.00 1.0078 1.0096 20.2 0.249 987.6 10.6 44. 1.3374 0.848 0.456 0.247 1.012 1.006 98.64 20.5 0.226 
3.00 1.0127 1.0145 30.4 0.375 982.3 15.9 66. 1.3396 1.280 0.688 0.374 1.019 1,008 97.96 29.8 0.341 
4.00 1.0176 1.0194 40.7 0.502 976.9 aire 88. 1.3418 1.734 0.932 0.507 1.025 1.009 97.40 39.0 0.458 
5.00 1.0226 1.0244 $1.1 0.631 971.5 26.7 110, 1.3440 2.202. 1.184 0.643 1.032 1.011 96.73 48.0 0.576 
6.00 1.0275 1.0294 61.7 0.760 965.8 32.4 132. 1.3462 2.679 1.440 0.780 1.039 1.013 96.07 56.7 0.694 
7.00 1.0327 1.0346 72.3 0.892 960.4 37.8 155, 1.3485 3.168 1.703 0.919 1.047 1.016 95.31 65.1 0.812 
8.00 1.0381 1.0400 83.1 1.024 955.0 43.2 178. 1.3508 3.671 1.974 1.060 1.057 1.020 94.44 73.3 0.932 
9.00 1.0435 1.0454 93.9 1.158 949.6 48.6 201. 1.3531 4.184 2.250 1.202 1.067 1.025 93.49 81.2 1.052 
10.00 1.0491 1.0510 104.9 1.294 944.2 54.0 224. 1.3554 4.706 2.530 1.345 1.079 1.031 92.45 89.0 1.174 
12.00 1.0603 1.0622 127.2 1.569 933.1 65.1 270. 1.3600 1.106 1.045 90.25 104. 1.418 
14.00 1.0715 1.0734 150.0 1.850 921.5 76.7 318, 1.3648 1.138 1.064 87.72 118. 1.664 
16.00 1.0828 1.0848 173.3 2.137 909.5 88.7 366. 1.3696 1.175 1.087 84.96 130. 1.912 
18.00 1.0942 1.0962 197.0 2.430 897.2 101.0 414. 1.3744 1.217 1.114 82.04 142. 2.162 
20.00 1.1056 1.1076 221.1 2.728 884.5 hoe 464. 1.3794 1.268 1.149 78.72 154. 2.412 
24.00 1.1284 1.1304 270.8 3.340 857.6 140.6 564. 1.3894 1.396 1.240 71.47 170. 2.786 
28.00 1.1515 1.1536 322.4 3.977 829.1 169.1 666. 1.3996 1.546 1.345 64.57 178. 3.016 
32.00 1.1763 1.1784 376.4 4.643 799.9 198.3 774. 1.4104 1.764 1.503 56.56 184. 3.194 
36.00 1.2018 1.2040 432.7 5.337 769.1 229.1 882. 1.4212 2.101 1.752 47.49 185. 3.227 
40.00 1.2282 1.2304 491.3 6.060 736.9 261.3 990. 1.4320 2.483 2.026 40.19 177. 2.986 
44.00 1.2549 1.2572 552.2 6.811 | 702.7 295.5 1105. 1.4435 3.151 2.516 31.67 165. 2.678 
48.00 1.2821 1.2844 615.4 7.591 666.7 331.5 1223. 1.4553 3.936 3.076 25.36 148, 2.290 
52.00 1.3100 1.3124 681.2 8.403 628.8 369.4 1342. 1.4672 5.279 4.038 18.90 130. 1,900 
56.00 1.3388 1.3412 149.7 9.248 589.1 409.1 1461. 1.4791 7.554 5.654 13.21 108. 1.493 
85 SODIUM THIOSULFATE, Na,S,0, -5H,0 
MOLECULAR WEIGHT = 158.13 FORMULA WEIGHT, HYDRATE = 248.21 0.00 °, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.773 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% HY p Ee M Coe .(Ce— Cl) (n = n,) A fe) Ss n/p ¢ » © 
by wt. by wt. Dz" D5 g/l g-mol/I g/l g/l a 1Oe n bt @ Os/kg  g-mol/I n/N. cS rhe mmho/cm g-mol/! 
0.50 0.78 1.0024 1.0041 5.0 0.032 997.4 0.9 10 1.3340 0.139 0.075 0.039 1.010 1.010 98.76 5.7 0.057 
1.00 1.57 1.0065 1.0083 10.1 0.064 996.4 1.8 21 1.3351) :0:279 0.150 0.080 1.021 1.016 97.75 10.7 0.112 
2.00 3.14 1.0148 1.0166 20.3 0.128 994.5 3.7 42 1.3371 0.566 0.304 0.164 1.042 1.029 95.78 19.5 0.214 
3.00 4.71 1.0231 1.0249 30.7 0.194 992.4 5.8 62 1.3392 0.835 0.449 0.243 1.064 1.042 93.77 27.7 0.315 
4.00 6.28 W035) 0333) 741.3 0.261 990.2 8.0 83 1.3413 1.090 0.586 0.318 1.088 1.057 91.74 35.6 0.415 
5.00 7.85 1.0399 1.0417 52.0 0.329 987.9 10.3 104 1.3434 1.341 0.721 0.392 1.113 1.072 89.67 43.3 0.513 
6.00 9.42 1.0483 1.0502 62.9 0.398 985.4 12.8 124 1.3454 1.588 0.854 0.464 1.139 1.089 87:59 50.6 0.610 
7.00 10.99 1.0568 1.0587 74.0 0.468 982.8 15.4 145 1.3475 1.826 0.982 0.534 1.167 1.107 85.50 57.5 0.705 
8.00 12.56 1.0654 1.0673 85.2 0.539 980.1 18.1 166 1.3496 2.062 1.108 0.602 1.197 1.126 83.38 64.2 0.799 
9.00 14.13 1.0740 1.0759 96.7 0.611 977.3 20.9 187 1.3517 2.299 1.236 0.671 1.229 1.147 81.21 70.5 0.891 
10.00 15.70 1.0827 1.0846 108.3 0.685 974.4 23.8 208 1.3538 2.546 1.369 0.742 1.264 1.170 78.96 76.7 0.982 
12.00 18.84 1.1003 1.1023 132.0 0.835 968.3 29.9 251 1.3581 3.064 1.647 0.890 1.342 §1:222 74335 88.2 1.16 
14.00 21.98 1.1182 1.1202 156.6 0.990 961.7 36.5 294 1.3624 3.604 1.938 1.041 1.432 1.283 69.71 98.8 1.33 
16.00 25.11 1.1365 1.1385 181.8 1.150 954.6 43.6 337 1.3667 4.168 2.241 1.197 1.534 1.353 65.04 108. 1.49 
18.00 28.25 WSssh) UL S71 20739 1.315 947.1 Sit 381 1.3711 4.758 2.558 1.359 1.654 1.435 60.34 117. 1.64 
20.00 31.39 1.1740 1.1760 234.8 1.485 939.2 59.1 426 1.3756 5.37 2.89 1.524 1.794 1.531 55.63 123. 1.77 
22.00 34.53 1.1932 1.1953 262.5 1.660 930.7 67.5 471 1.3801 1.954 1.641 51.08 129. 1.87 
24.00 37.67 129287 “1.21507 29171 1.841 921.8 76.5 $17 1.3847 2:137 ~~ 1:765" 46:70) 132. 1.94 
26.00 40.81 1.2328 1.2350 320.5 2.027 912.3 85.9 563 1.3893 2.351 1.911 42.45 13% 2.00 
28.00 43.95 1.2532 1.2554 350.9 2.219 902.3 95.9 610 1.3940 2.591 2.072 3832 136. 2.02 
30.00 47.09 [2139) 91,2762, 382-2 2.417 891.7 106.5 657 1.3987 2.897 2.279 34.45 136. 2.03 
32.00 50.23 1.2950 1.2973 414.4 2.621 880.6 117.6 705 1.4035 3.298 2.552 30.26 135. 1,99 
34.00 53.37 1.3164 1.3188 447.6 2.831 868.8 129.4 754 1.4084 3.784 2.881 26.37 132. 1.93 
36.00 56.51 1.3382 1.3406 481.8 3.047 856.5 141.8 802 1.4132 4.350 3.257 22.95 128. 1.86 
38.00 59.65 1.3603 1.3627 516.9 3.269 843.4 154.8 851 1.4181 5.001 3.684 19.96 124. Rit 
40.00 62.79 1.3827 1.3852 553.1 3.498 829.6 168.6 899 1.4229 5.747 4.165 17.37 118. 1.66 


SS ———— 


D-268 


86 SODIUM TUNGSTATE, Na, WO, + 2H,O 


MOLECULAR WEIGHT = 293.91 FORMULA WEIGHT, HYDRATE = 329.95 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.414 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
AY% H% p (G,. M @ (Kee SG a)(tw Sp) A oO Ss n/p ¢ ? Ab 
by wt. by wt. | By D3 g/l g-mol/l_— g/l g/l x 10* n °C Os/kg g-mol/l n/n, cS the mmho/cm_ g-mol/l 
0.50 0.56 1.0028 1.0046 5.0 0.017 997.8 0.4 5 1.3335 0.081 0.044 0.023 1.007 1.006 99.13 2.8 0.028 
1.00 Lo 12 1.0074 1.0091 10.1 0.034 997.3 0.9 ll 1.3341 0.161 0.086 0.046 1.014 1.009 98.42 5.5 0.055 
1.50 1.68 1.0119 1.0137 15.2 0.052 996.8 =) 16 1.3346 0.239 0.129 0.068 1.022 1.012 97.67 7.9 0.081 
2.00 2.25 1.0166 1.0184 20.3 0.069 996.2 2.0 21 1.3351 0.317 0.171 0.091 1.030 1.015 96.89 10.3 0.107 
2.50 2.81 1.0212 1.0230 25.5 0.087 995.7 7} 27 1.3357 0.396 0.213 0.114 1.039 1.019 96.08 12.5 0.132 
3.00 BURY 1.0259 1.0278 30.8 0.105 995.2 zy | 33 1.3362 0.474 0.255 0.137 1.048 1.024 95.23 14.7 0.157 
3.50 3.93 1.0307 1.0326 36.1 0.123 994.7 3.6 38 1.3368 0.553 0.297 0.160 1.058 1.028 94.35 16.8 0.182 
4.00 4.49 1.0356 1.0374 41.4 0.141 994.1 4.1 44 1.3374 0.633 0.340 0.184 1.068 1.033 93.46 18.8 0.206 
4.50 5.05 1.0405 1.0423 46.8 0.159 993.6 4.6 50 1.3380 0.714 0.384 0.208 1.078 1.038 92.58 20.8 0.230 
5.00 5.61 1.0453 1.0472 52.3 0.178 993.1 5:2 56 1.3386 0.796 0.428 0.232 1.088 1.043 91.73 22.8 0.254 
5.50 6.17 1.0502 1.0520. 57.8 0.197 992.4 5.8 62 1.3392 0.879 0.472 0.256 1.098 1.048 90.89 24.7 0.278 
6.00 6.74 1.0550 1.0569 63.3 O215 991.7 6.5 67 1.3397 0.962 0.517 0.281 1.108 1.052 90.06 26.7 0.302 
6.50 7.30 1.0599 1.0618 68.9 0.234 991.0 fees 73 1.3403 1.046 0.562 0.305 1.118 1.057 89.24 28.6 0.326 
7.00 7.86 1.0648 1.0667 74.5 0.254 990.3 8.0 79 1.3409 1.130 0.607 0.330 1.129 1.062 88.43 30.5 0.350 
7.50 8.42 1.0698 1.0717 80.2 0.273 989.5 8.7 85 1.3414 1.212 0.652 0.354 1.139 1.067 87.62 32.4 0.374 
8.00 8.98 1.0748 1.0767 86.0 0.293 988.8 9.4 91 1.3420 1.293 0.695 0.378 1.150 1.072 86.81 34.3 0.398 
8.50 9.54 1.0799 1.0818 91.8 0.312 988.1 10.1 97 1.3427 1.371 0.737 0.401 1.160 1.077 86.02 36.1 0.422 
9.00 10.10 1.0852 1.0871 97.7 0.332 987.5 10.7 103 1.3433 1.445 0.777 0.423 bilge 1:08) \ 85.23; 38.0 0.445 


87 STRONTIUM CHLORIDE, SrCl, -6H,O 


MOLECULAR WEIGHT = 158.54 FORMULA WEIGHT, HYDRATE = 266.64 0.00 %, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.635 ‘ For Values of 0.00 wt. °% solutions see Table 1, Acetic Acid. 
AY H% p (28 M Gye (Ge Gy), (a) —ans) A oO S n/p o ; Ty 
by wt. by wt. jay? D3 g/l g-mol/l g/l g/l x 10° n °C Os/kg  g-mol/l n/n, cS the mmho/cm g-mol/! 
0.50 0.84 1.0027 1.0044 5.0 0.032 997.6 0.6 9 1.3339 0.158 0.085 0.045 1.010 1.009 98.85 oe} 0.060 

1.00 1.68 1.0071 1.0089 10.1 0.064 997.0 132 18 1.3348 0.310 0.167 0.089 1.019 1.014 97.94 11.4 = 0.120 
2.00 3.36 1.0161 1.0179 20.3 0.128 995.8 2:5 36 1.3366 0.619 0.333 0.180 1.037 1.023 96.24 22.0 0.244 
3.00 5.05 1.0252 1.0270 30.8 0.194 994.4 3.8 54 1.3384 0.934 0.502 0.272 1.055 1.032 94.56 31.4 0.362 
4.00 6.73 1.0344 1.0362 41.4 0.261 993.0 oy) 73 1.3402 1.261 0.678 0.369 1.074 1.041 92.89 40.4 0.475 
5.00 8.41 1.0437 1.0456 52.2 0.329 991.5 6.7 91 1.3421 1.607 0.864 0.470 1.094 1.050 91.23 49.1 0.591 
6.00 10.09 OSS LOS See Ose 0.399 990.0 8.2 110 1.3440 1.978 1.064 0.578 1.114 1.060 89.59 58.0 0.712 
7.00 DieT7 1.0628 1.0647 74.4 0.469 988.4 9.8 129 1.3459 2.377 1.278 0.693 1.134 1.069 87.98 66.8 0.836 
8.00 13.45 1.0726 1.0745 85.8 0.541 986.8 11.4 148 1.3478 2.800 1.505 0.815 155: 1.079. 86:37, 75.3 0.962 
9.00 15.14 1.0825 1.0844 97.4 0.614 985.0 13.2 168 1.3498 3.252 1.748 0.943 1.178 1.090 84.73 83.6 1.08 
10.00 16.82 1.0925 1.0944 109.3 0.689 983.3 15.0 188 1.3518 3.736 2.009 1.078 1.202 1.102 83.03 91.5 1.21 
12.00 20.18 1.1131 1.1150 133.6 0.842 979.5 18.7 228 1.3558 4.811 2.587 1.374 1255° 12130: 79:53 107. 1.46 
14.00 23.55 1.1342 1.1362 158.8 1.002 975.4 2219) 269 1.3599 6.03 3.24 1.696 1.314 1.160 75.98 120. 1.71 
16.00 26.91 1.1558 1.1579 184.9 1.166 970.9 Pe ee 311 1.3641 7.41 3.99 2.044 1.380 1.196 72.32 133. 1.96 
18.00 30.27 1.1780 1.1801 212.0 1.337 966.0 3253: 354 1.3684 8.98 4.83 2.418 1.457 1.239 68.52 144. 2.19 
20.00 33.64 1.2008 1.2029 240.2 1.515 960.6 37.6 398 1.3728 10.74 5.78 2.814 1.546 1.290 64.55 153. 2.40 
22.00 37.00 1.2241 1.2263 269.3 1.699 954.8 43.4 442 1.3772 12.74 6.85 3.230 1.647 1.348 60.58 160. 2.56 
24.00 40.36 1.2481 1.2503 299.5 1.889 948.6 49.7 487 1.3817 14.99 8.06 3.664 1.761 1.414 56.67 165. 2.68 
26.00 43.73 1.2728 1.2751 330.9 2.087 941.9 56.3 534 1.3864 1.893 1.491 52.71 170. 2.79 
28.00 47.09 1.2983 1.3006 363.5 2.293 934.8 63.4 582 1.3911 2.052 1.584 48.64 174. 2.90 
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87 STRONTIUM CHLORIDE, SrCl, - 6H ,O—{Continued) 


Av HY Cc M Comm Gor Ca) s(n 5) A O S n/p ¢ Y Ab 


by wt. by wt. 30 20 g/l g-mol/l_— g/l g/l x 10* n °C Os/kg g-mol/! n/N, cS the mmho/cm g-mol/! 
30.00 50.46 1.3248 1.3271 397.4 2.507 927.3 70.9 631 1.3961 2.241 1.695 44,53 178.0 3.02 
32.00 53.82 1.3523 1.3547 432.7 2.129 919.6 78.7 683 1.4013 2.522 1.869 39.57 178.0 3.02 
34.00 57.18 1.3811 1.3835 469.6 2.962 911.5 86.7 737 1.4067 2.840 2.060 35.14 175.0 2.92 
36.00 60.55 1.4114 1.4139 508.1 3.205 903.3 94.9 794 1.4124 3.200 2.272 31.19 166.0 2.70 


aaa ETE TCT GEGEN S SE ES 5 SES aa 


88 SUCROSE, C,,H,,0,, 


MOLECULAR WEIGHT = 342.30 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.031 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
AY% p (el M Ceara — 1) A fo) s nip o y T 
by wt. Dj° Di g/l g-mol/l g/l g/l x 10* n fo! Os/kg —_g-mol/I n/No cS rhe mmho/cm _ g-mol/l 
0.50 1.0002 1.0019 5.0 0.015 995.2 3.1 7 1.3337 0.027 0.015 0.007 1.013 1.015 98.53 
1.00 1.0021 1.0039 10.0 0.029 992.1 6.2 14 1.3344 0.055 0.030 0.015 1.026 1.026 97.27 
1.50 1.0040 1.0058 15:1 0.044 989.0 9.3 22 1.3351 0.083 0.045 0.023 1.039 1.037 96.03 
2.00 1.0060 1.0078 20.1 0.059 985.9 12.4 29 1.3359 0.112 0.060 0.031 1.053 1.049 94.78 
2.50 1.0079 1.0097 Dow 0.074 982.7 15.5 36 1.3366 0.140 0.076 0.040 1.067 1.061 93.51 
3.00 1.0099 1.0117 30.3 0.089 979.6 18.6 43 1.3373 0.170 0.091 0.048 1.082 1.074 92.24 
3.50 1.0119 1.0137 35.4 0.103 976.5 21.8 51 1.3381 0.199 0.107 0.057 1.097 1.086 90.99 
4.00 1.0139 1.0156 40.6 0.118 973.3 24.9 58 1.3388 0.229 0.123 0.066 1 he 1.099 89.75 
4.50 1.0158 1.0176 45.7 0.134 970.1 28.1 65 1.3395 0.260 0.140 0.074 1.128 1.112 88.49 
5.00 1.0178 1.0196 50.9 0.149 966.9 31.3 73 1.3403 0.291 0.156 0.083 1.144 1.126 87.24 
5.50 1.0198 1.0216 56.1 0.164 963.7 34.5 80 1.3410 0.322 0.173 0.093 1.160 1.140 86.02 
6.00 1.0218 1.0236 61.3 0.179 960.5 37.7 88 1.3418 0.354 0.190 0.102 1.177 1.154 84.79 
6.50 1.0238 1.0257 66.5 0.194 957.3 40.9 95 1.3425 0.386 0.208 0.111 1.195 1.169 83.54 
7.00 1.0259 1.0277 71.8 0.210 954.1 44.2 103 1.3433 0.419 0.225 0.121 1.213 1.185 82.28 
7.50 1.0279 1.0297 Wiel 0.225 950.8 47.4 110 1.3440 0.452 0.243 0.131 1.232 1.201 81.02 
8.00 1.0299 1.0317 82.4 0.241 947.5 50.7 118 1.3448 0.485 0.261 0.140 1.251 1.217 79.78 
8.50 1.0320 1.0338 87.7 0.256 944.2 54.0 125 1.3455 0.520 0.279 0.150 ear | 1.234 78.54 
9.00 1.0340 1.0358 93.1 0.272 940.9 STS 133 1.3463 0.554 0.298 0.161 1.291 1.251 77.30 
9.50 1.0361 1.0379 98.4 0.288 937.6 60.6 141 1.3471 0.589 0.317 0.171 1.312 1.269 76.09 
10.00 1.0381 1.0400 103.8 0.303 934.3 63.9 148 1.3478 0.625 0.336 0.181 1,333 1.287 74.87 
11.00 1.0423 1.0441 114.7 0.335 927.6 70.6 164 1.3494 0.698 0.375 0.203 1.378 1.325 72.42 
12.00 1.0465 1.0483 125.6 0.367 920.9 77.4 180 1.3509 0.773 0.415 0.225 1.426 1.365 69.99 
13.00 1.0507 1.0525 136.6 0.399 914.1 84.2 195 1.3525 0.850 0.457 0.248 1.477 1.409 67.57 
14.00 1.0549 1.0568 147.7 0.431 907.2 91.0 211 1.3541 0.930 0.500 0.271 1.531 1.454 65.19 
15.00 1.0592 1.0610 158.9 0.464 900.3 97.9 227 1.3557 1.012 0.544 0.295 1.589 1.503 62.81 
16.00 1.0635 1.0653 170.2 0.497 893.3 104.9 243 1.3573 1.097 0.590 0.320 1.650 2555 60.49 
17.00 1.0678 1.0697 181.5 0.530 886.3 112.0 259 1.3589 1.185 0.637 0.346 1.716 1.610 58.16 
18.00 1.0722 1.0741 193.0 0.564 879.2 119.1 276 1.3606 1.275 0.686 0.373 1.786 1.669 55.88 
19.00 1.0766 1.0785 204.5 0.598 872.0 126.2 292 1.3622 1.369 0.736 0.400 1.861 15732. 3 Om 
20.00 1.0810 1.0829 216.2 0.632 864.8 133.5 309 1.3639 1.465 0.788 0.429 1.941 1.799 51.42 
22.00 1.0899 1.0918 239.8 0.701 850.1 148.1 342 1.3672 1.668 0.897 0.488 2.120 1,949 47.08 
24.00 1.0990 1.1009 263.8 0.771 835.2 163.0 376 1.3706 1.886 1.014 0.551 2.326 2121 42.91 
26.00 1.1082 1.1102 288.1 0.842 820.1 178.2 411 1.3741 2.120 1.140 0.619 2.568 2.322 38.86 
28.00 1.1175 1.1195 312.9 0.914 804.6 193.6 446 1.3776 2471.7 1.275 0.692 2.849 2.554 35.03 
30.00 1.1270 1.1290 338.1 0.988 788.9 209.3 482 1.3812 2.644 1.421 0.770 3.181 2.828 31.37 
32.00 1.1366 1.1386 363.7 1.063 772.9 225.3 518 1.3848 2.942 1.582 0.855 3.754 3.309 26.59 
34.00 1.1464 1.1484 389.8 1.139 756.6 241.6 555 1.3885 3.268 1.757 0.947 4.044 3.535 24.68 
36.00 1.1562 1.1583 416.2 1.216 740.0 258.2 592 1.3922 3.625 1.949 1.047 4.612 3.997 21.64 
38.00 1.1663 1.1683 443.2 1.295 723.1 275.1 630 1.3960 4.018 2.160 1.156 5.304 4.557 18.82 
40.00 1.1765 1.1785 470.6 1.375 705.9 292.4 669 1.3999 4.452 2.394 1.276 6.150 5.238 16.23 
42.00 1.1868 1.1889 498.4 1.456 688.3 309.9 708 1.4038 4.932 2.652 1.406 7.220 6.096 13.82 
44.00 1.1972 1.1994 526.8 1,539 670.5 327.8 748 1.4078 8.579 7.180 11.63 
46.00 1.2079 1.2100 555.6 1.623 652.2 346.0 788 1.4118 10.28 8.53 9.71 
48.00 1.2186 1.2208 584.9 1.709 633.7 364.6 829 1.4159 12.49 10.27 7.99 
50.00 1.2295 1.2317 614.8 1.796 614.8 383.5 871 1.4201 15.40 12,55 6.48 
52.00 1.2406 1.2428 645.1 1.885 595.5 402.7 913 1.4243 19.30 15.59 Sidi 
54.00 1.2518 1.2540 676.0 1.975 575.8 422.4 956 1.4286 24.63 19.71 4.05 
56.00 1.2632 1.2654 707.4 2.067 555.8 442.4 1000 1.4330 32.06 25.43 3.11 
58.00 1.2747 1.2770 739.3 2.160 535.4 462.8 1044 1.4374 42.69 33.56 2.34 
60.00 1.2864 1.2887 M9 2.255 514.6 483.7 1089 1.4419 58.37 45.46 1.71 
62.00 1.2983 1.3006 8049 2.352 493.3 504.9 1135 1.4465 82.26 63.49 1.21 
64.00 1.3103 1.3126 838.6 2.450 471.7 526.5 1181 1.4511 119.9 91.69 0.83 
66.00 1.3224 1.3248 872.8 2.550 449.6 548.6 1228 1.4558 181.7 137.6 0.55 
68.00 1.3348 1.3371 907.6 2.652 427.1 571.1 1276 1.4606 287.9 216.1 0.35 
70.00 1.3472 1.3496 943.1 255 404.2 594.1 1324 1.4654 480.6 357.4 0.21 
72.00 1.3599 1.3623 979.1 2.860 380.8 617.5 1373 1.4703 853.2 628.6 0.12 
74.00 1.3726 1.3751 1015.7 2.967 356.9 641.4 1423 1.4753 1628. 1188. 0.06 
76.00 1.3855 1.3880 1053.0 3.076 332.5 665.7 1473 1.4803 
78.00 1.3986 1.4011 1090.9 3.187 307.7 690.5 1524 1.4854 
80.00 1.4117 1.4142 1129.4 3,299 282.3 715.9 1576 1.4906 
82.00 1.4250 1.4275 1168.5 3.414 256.5 741.7 1628 1.4958 
84.00 1.4383 1.4409 1208.2 3.530 230.1 768.1 1681 1.5010 


EEC — 


D-270 


89 SULFURIC ACID, H,SO, 


MOLECULAR WEIGHT = 98.08 0.00 , by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.685 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p (ey M CN Sehr nen) A fo) s nlp ¢ ) Te 
by wt. D?° iD EM g/l g-mol/l g/l g/l On n 2 Os/kg —_ g-mol/I n/no cS rhe mmho/cm_— g-mol/I 
0.50 1.0016 1.0034 5.0 0.051 996.6 ah 6 1.3336 0210" 0.113 0.060 1.008 1.009 98.96 24.3 0.277 
1.00 1.0049 1.0067 10.0 0.102 994.9 Sed) 13 1.3342 0.423 0.227 0.122 1.017 1.014 98.13 47.8 0.573 
1.50 1.0083 1.0101 13.1 0.154 993.2 eh 19 1.3349 0.662 0.356 0.192 1.025 1.019 97.34 70.3 0.886 
2.00 1.0116 1.0134 20.2 0.206 991.4 6.8 25 133355 0.796 0.428 0.232 1.034 1.024 96.52 92. 1222 
2.50 1.0150 1.0168 25.4 0.259 989.6 8.6 31 1.3361 1.004 0.540 0.293 1.044 1.031 ‘95155 113. 1.58 
3.00 1.0183 1.0201 30.6 0.311 987.8 10.4 37 1.3367 1.172 0.630 0.343 1.057 1.040 94.45 134. 1.98 
320" 1:02)74_1:0235 35.8 0.365 985.9 12.3 43 1.3373 1.354 0.728 0.396 1.070 1.049 93.29 15355 2.42 
4.00 1.0250 1.0269 41.0 0.418 984.0 14.2 49 1.3379 1.599 0.860 0.468 1.083 1.059 92.11 175; 2.93 
4.50 1.0284 1.0302 46.3 0.472 982.1 16.1 55 1.3385 1.855 0.998 0.543 1.097 1.069 90.97 194. 3:51) 
5.00 1.0318 1.0336 51.6 0.526 980.2 18.0 61 1.3391 2.047 1.101 0.598 1.110 1.078 89.91 211. 4.25 
5.50 1.0352 1.0370 56.9 0.580 978.2 20.0 67 Pease Meceoe ) ul 214 0.659 1.122 1.086 88.93 
6.00 1.0385 1.0404 62.3 0.635 976.2 22.0 73 1.3403 2.495 1.341 0.727 1.134 1.094 88.00 
6.50 1.0419 1.0438 67.7 0.691 974.2 24.0 79 1.3409 2.730 1.468 0.795 1.146 1.102 87.10 
7.00 1.0453 1.0472 732 0.746 972.2 26.1 85 1.3415 2:952 1.587, 0.858 V.1S7 1.109 86.24 
7.50 1.0488 1.0506 78.7 0.802 970.1 28.1 91 1.3421 Sa OTM 19 0.927 1.169 1.117 85.39 
8.00 1.0522 1.0541 84.2 0.858 968.0 30.2 97 1.3427 3.493 1.878 1.010 1.180 1.124 84.56 
8.50 1.0556 1.0575 89.7 0.915 965.9 32,3 103 1.3433 3.801 2.043 1.096 1.192 1.131 83.74 
9.00 1.0591 1.0610 95.3 0.972 963.8 34.4 109 1.3439 4.083 2.195 1.174 1.204 1.139 82.92 
9.50 1.0626 1.0645 100.9 1.029 961.6 36.6 115 1.3445 4.360 2.344 1.250 1.216 1.146 82.10 
10.00 1.0661 1.0680 106.6 1.087 959.5 38.8 121 1.3451 4.644 2.497 1.328 1.228 1.154 81.27 
11.00 1.0731 1.0750 118.0 1.204 955.1 43.2 133 1.3463 5:25: 2.82 1.490 1.253 1.170 79.63 
12.00 1.0802 1.0821 129.6 1.322 950.6 47.6 145 1.3475 5.93 3.19 1.669 1.279 1.187 78.02 
13.00 1.0874 1.0893 141.4 1.441 946.0 $2.2 158 1.3488 6.67 3.59 1.859 1.306 1.203 76.43 
14.00 1.0947 1.0966 153.3 1.563 941.4 56.8 170 1.3500 7.49 4.03 2.063 1.334 1.221 74.82 
15.00 1.1020 1.1039 165.3 1.685 936.7 61.5 183 1.3513 8.35 4.49 2.270 1.364 1.240 73.17 
16.00 1.1094 1.1114 177.5 1.810 931.9 66.3 195 1.3525 9.26 4.98 2.483 1.396 1.261 71.47 
17.00 1.1169 1.1189 189.9 1.936 927.0 AL 208 1.3538 10.23 5.50 2.702 1.431 1.284 69.74 
18.00 1.1245 1.1265 202.4 2.064 922.1 76.2 221 1.3551 11.29 6.07 2.932 1.467 1.308 68.01 
19.00 1.1321 1.1341 215.1 2.193 917.0 81.2 233 1.3563 12.43 6.68 3.169 1.505 1.332 66.32 
20.00 1.1398 1.1418 228.0 2.324 911.9 86.4 246 1.3576 13.64 33 3.409 1.543 1.356 64.68 
22.00 1.1554 1.1575 254.2 2.592 901.2 97.0 272 1.3602 16.48 8.86 3.932 1.621 1.405 61.58 
24.00 1.1714 1.1735 281.1 2.866 890.3 108.0 298 1.3628 19.85 10.67 4.488 1.703 1.457 58.90 
26.00 1.1872 1.1893 308.7 3.147 878.5 119.7 323 1.3653 24.29 13.06 1.793 1.513 55.67 
28.00 1.2031 1.2052 336.9 3.435 866.2 132.0 347 1.3677 29.65 15.94 1.890 1.574 §2.81 
30.00" 1.2191 1.2213 365.7 3.729 853.4 144.9 37k 1.3701 36.21 19.47 1.997 1.641 49.98 
32:00) 1:2353') 142375 395.3 4.030 840.0 158.2 395 1.3725 44.76 24.07 2.118 1.718 47.12 
34.00 1.2518 1.2540 425.6 4.339 826.2 72s) 419 1.3749 55.28 29.72 2.250 1.801 44.36 
36.00 1.2685 1.2707 456.7 4.656 811.8 186.4 443 1.3773 2.387 1.885 41.82 
38.00 1.2855 1.2878 488.5 4.981 797.0 201.2 467 1.3797 2.528 1.970 39.48 
40.00 1.3028 1.3051 521.1 5.313 781.7 216.5 491 1.3821 2.685 2.065 37.17 
42.00 1.3205 1.3229 554.6 5.655 765.9 232.3 516 1.3846 2.866 2.174 34.83 
44.00 1.3386 1.3410 589.0 6.005 749.6 248.6 540 1.3870 3.067 2.296 32.53 
46.00 1.3570 1.3594 624.2 6.365 732.8 265.4 565 1.3895 3.292 2.431 30.32 
48.00 1.3759 1.3783 660.4 6.734 715.5 282.8 590 1.3920 3.539 2.577 28.20 
SOOO” 13952" 1.3977 697.6 7.113 697.6 300.6 616 1.3945 3.818 2.742 26.14 
52.00 1.4149 1.4174 735.8 7.502 679.2 319.1 641 1.3971 4.134 2.927 24.14 
54.00 1.4351 1.4377 775.0 7.901 660.2 338.1 667 1.3997 4.490 3.135 Por 
56.00 1.4558 1.4584 815.3 8.312 640.6 357.7 694 1.4024 4.896 3.370 20.38 
58.00 1.4770 1.4796 856.7 8.734 620.3 377.9 720 1.4050 5.343 3.625 18.68 
60.00 1.4987 1.5013 899.2 9.168 599.5 398.8 747 1.4077 5.905 3.948 16.90 
62.00 1.5200 1.5227 942.4 9.608 577.6 420.6 
64.00 1.5421 1.5448 986.9 10.062 Lee! 443.0 

66.00 1.5646 1.5674 1032.6 10.528 532.0 466.2 

68.00 1.5874 1.5902 1079.4 11.005 508.0 490.2 

70.00 1.6105 1.6134 1127.4 11.495 483.1 $15.1 

72.00 1.6338 1.6367 1176.3 11.993 457.5 540.7 

74.00 1.6574 1.6603 1226.5 12.505 430.9 567.3 

76.00 1.6810 1.6840 1277.6 13.026 403.4 594.8 

78.00 1.7043 1.7073 1329.4 13.554 374.9 623.3 

80.00 1.7272 1.7303 1381.8 14.088 345.4 652.8 

82.00 1.7491 1.7522 1434.3 14.624 314.8 683.4 

84.00 1.7693 1.7724 1486.2 15.153 283.1 Tish 

86.00 1.7872 1.7904 1537.0 15.671 250.2 748.0 

88.00 1.8022 1.8054 1585.9 16.169 216.3 781.9 

90.00 1.8144 1.8176 1633.0 16.650 181.4 816.8 


92.00 1.8240 1.8272 1678.1 17.110 145.9 852.3 
94.00 1.8312 1.8344 1721.3 17.550 109.9 888.3 
96.00 1.8355 1.8388 1762.1 17.966 73.4 924.8 
98.00 1.8361 1.8394 1799.4 18.346 36.7 961.5 
100.00 1.8305 1.8337 1830.5 18.663 0.0 998.2 
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90 TARTARIC ACID, HO, C(CHOH), CO, H 


MOLECULAR WEIGHT = 150.09 


A% p G M Cy (Co-Cy) (n~ no) A oO s n/p o iy T 
by wt. D?° Dae g/l g-mol/l g/l g/l xX 10 n (6 Os/kg g-mol/l n/No cS rhe mmho/cm g-mol/l 
1.00 1.0029 1.0047 10.0 0.067 992.9 5.3 12. 1.3342 0.132 0.070 0,037 1.021 1.020 97.76 2.5 0.025 
2.00 1.0072 1.0090 20.1 0.134 987.1 11.1 2S: EELS) 0.262 0.141 0.075 1.044 1.039 95.56 EB 0.039 
3.00 1.0121 1.0139 30.4 0.202 981.7 16.5 37. 1.3367 0.402 0.216 0.116 1.069 1.058 93.39 4.9 0.049 
4.00 1.0163 1.0181 40.7 0.271 975.6 22.6 49. 1.3379 0.538 0.290 0.156 1,092 1.077 91.36 ee 0.056 
5.00 1.0208 1.0226 51.0 0.340 969.8 28.4 62 1.3392 0.681 0.366 0.198 1.119 1.098 89,22 6.2 0.063 
6.00 1.0255 1.0273 61.5 0.410 964.0 34.2 zk} 1.3403 0.824 0.443 0.240 1.147 1021 86.99 6.9 0.070 
7.00 1.0310 1.0329 T2iz 0.481 958.8 39.4 88 1.3418 0.974 0.523 0.284 1.176 1.143 84.86 qi 0.075 
8.00 1.0348 1.0367 82.8 0.552 952.0 46.2 99 1.3429 1,130 0.607 0.330 1.207 1.169 82.67 7.8 0.080 
9.00 1.0393 1.0412 93.5 0.623 945.8 §2.4 111 1.3441 1.283 0.690 0.375 1.236 1.192 80.72 8.2 0.084 
10.00 1.0443 1.0462 104.4 0.696 939.9 $8.3 124 1.3454 1.443 0.776 0.422 1.272 1.220 78.49 8.5 0.088 
12,00 1.0540 1.0559 126.5 0.843 927.5 70.7 151 1.3481 1.768 0.951 0.517 1.343 Li2ite 74.30 92 0.095 
14.00 1.0639 1.0658 148.9 0.992 915.0 83.2 178 1.3508 2.130 1.145 0.622 1.413 1.331 70.62 9.7, 0.100 
16.00 1.0738 1.0757 171.8 1.145 902.0 96.2 205. 1.3535 2,504 1.346 0.730 1.498 1.398 66.61 10.1 0.104 
18.00 1.0839 1.0859 195.1 1.300 888.8 109.4 231 1.3561 2.917 1.568 0.848 13591 1.471 62.72 10.3 0.107 
20.00 1.0942 1.0962 218.8 1.458 875.4 122.8 260 1.3590 3.360 1.807 0.973 1.701 1.558 $8.66 10.5 0.109 
24.00 Levis? 1.1172 267.6 1.783 847.6 180.6 316 1.3646 4.309 2.316 1.236 L937 1.758 $1.01 10.6 0.110 
28.00 1.1366 1.1387 318.3 2.120 818.3 179.9 375 1.3705 5.46 2.93 1.546 2.296 2.024 43.47 10.4 0.108 
32.00 1.1588 1.1609 370.8 2.471 788.0 210.2 436 1.3766 6.73 3.62 1.874 2.695 2.330 37.04 10.1 0.104 
36,00 1.1813 1.1834 425.3 2.833 756.0 242.2 499 1.3829 8.30 4.47 2.259 3.242 2.750 30.78 9.3 0.096 
40.00 1.2049 1.2071 482.0 3.21) 722.9 275.3 $61 1.3891 10.20 5.48 2.695 4.002 3.328 24.94 8.2 0.085 
44.00 1.2290 1.2312 $40.8 3.603 688.2 310.0 627 1.3957 5.088 4.148 19.62 oS 0.074 
48.00 1.2535 1.2558 601.7 4.009 651.8 346.4 692 1.4022 6.605 5.280 1$.11 6.2 0.063 
$2.00 1.2787 1.2810 664.9 4.430 613.8 384.4 762 1.4092 8.961 7.022 11.14 5.0 0.050 
$6.00 1.3058 1.3082 731.3 4.872 $74.5 423.7 834 1.4164 12.60 9.670 7.92 Es! 0.037 
$8.00 1.3196 1.3220 765.4 . 5.099 $54.2 444.0 869 1.4199 15.64 11.87 6.38 3.0 0.030 


a 


91 TETRACAINE HYDROCHLORIDE, C,,H,,N,0, - HCI 


MOLECULAR WEIGHT = 300.84 


AG p (Ge M Ce (Co, Coe (ni ity) A oO Ss n/p fo) Y ot 
by wt Die Dag g/l g-molfl g/l g/l x 10 n 2G Os/kg —g-mol/I n/No cs rhe mmho/em — g-mol/ 
a a a cea a ao ee ee 
0.50 0.9988 1.0006 5.0 0.017 993.8 4.4 11 1.3341 0.058 0.031 0.016 1.013 1.016 98.54 1.2 0.012 
1.00 0.9995 1.0013 10.0 0.033 989.5 8.7 23 1.3353 0.110 0.059 0.031 1.029 1.032 96.95 2.4 0.024 
1.50 1.0001 1.0019 15.0 0.050 985.1 13.1 34. 1.3364 0.159 0.086 0.045 1.045 1.047 95.50 3.6 0.036 
2.00 1.0008 1.0026 20.0 0.067 980.8 17.4 46 1.3376 0.204 0.109 0.058 1.063 1.064 93.91 4.7 0.047 
2.50 1.0014 1.0032 25.0 0.083 976.4 21.8 $7 1.3387 1.081 1.082 92.29 5.6 0.057 
3.00 1.0021 1.0039 30.1 0.100 972.0 26.2 69 1.3399 1.100 1.100 90.72 6.6 0.067 
3.50 1.0027 1.0045 35.1 0.117 967.6 30.6 80 1.3410 1.121 1.120 89.05 7.4 0.076 
4.00 1.0034 1.0052 40.1 0.133 963.3 34.9 92 1.3422 1.142 1.140 87.42 8.2 0.084 
4.50 1.0040 1.0058 45.2 0.150 958.8 39.4 103 1.3433 1.163 1.161 85.79 8.9 0.092 
5.00 1.0046 1.0064 50.2 0.167 954.4 43.8 115 1.3445 1.187 1.184 84.07 9.6 0.099 
5.50 1.0053 1.0071 55.3 0.184 950.0 48.2 126 1.3456 1213 1.207 82.41 10,2 0.106 
6.00 1.0059 1.0077 60.4 0.201 945.5 $2.7 138 1.3468 1,237 1.232 80.69 10.8 0.113 
6.50 1.0066 1.0084 65.4 0.217 941.2 57.0 149 1.3479 1.263 1.257 79.03 11.4 0.120 
7.00 1.0072 1.0090 70.5 0.234 936.7 61.5 160 1.3490 1.291 1.284 77.33 11.9 0.126 
7.50 1.0079 1.0097 75.6 0.251 932.3 65.9 172 1.3502 1.319 1.311 75.68 12.5 0.132 
8.00 1.0085 1.0103 80.7 0.268 927.8 70.4 183 1.3513 1.348 1.339 74.05 13.0 0.138 
8.50 1.0092 1.0110 85.8 0.285 923.4 74.8 195 1.3525 1.379 1.369 72.38 13.6 0.144 
9.00 1.0098 1.0116 90.9 0.302 918.9 79.3 206 1.3536 1.410 1.399 70.79 14.0 0.149 
9.50 1.0105 1.0123 96.0 0.319 914.5 83.7 218 1.3548 1.441 1.429 69.25 14.4 0.154 
10.00 1.0111 1.0129 101.1 0.336 910.0 88.2 229 1.3559 1.477 1.464 67.56 14:7 0.158 
11.00 1.0124 1.0142 111.4 0.370 901.0 97.2 252 1.3582 1.548 1.532 64.48 15.8 0.170 
12.00 1.0137 1.0155 121.6 0.404 = 892.1 106.1 275 1.3605 1.623 1.604 61.50 16.8 0.182 
92 TRICHLOROACETIC ACID, CCIl,COOH 
MOLECULAR WEIGHT = 163.38 0.00 ° by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.865 For Values of 0.00 wt. °;, solutions see Table I, Acetic Acid. 
— ee SN ee eee 
ay 
A% p - . M Come Ce=Guminie ny A fe) Se {Gi So de ¢ y T 
bywt. Di Dio g/l g-mol/I g/l g/l x 10* n EG Os/kg  g-mol/l — n/n, cS the | mmho/cm_ g-mol/! 
a ee eae eS Tae 
0.50 1.0008 1.0026 5.0 0.031 995.8 2.4 7 -1,3337. 0.105 0.057 Ss «0.030—S «1.009 -—s:11.010 ~—*98.91 10.3 0.107 
1.00 1.0034 1.0051 10.0 0.061 993.3 4.9 13 1.3343 0.211 0.113 0.060 1.019 1.018 97.94 19.6 0.215 
2.00 1.0083 1.0101 20.2 0.123 988.2 10.1 26 1.3356 0.423 0.227 0.122 1.042 1.035 95.78 37.2 0.435 
3.00 1.0133 1.0151 30.4 0.186 982.9 15.4 39 1.3369 0.638 0.343 0.185 1.067 1.055 93.53 54.0 0.656 
_— pe 


D-272 


92 TRICHLOROACETIC ACID, CCl,COOH—({Continued) 


A% p c M Gye (Ge CG) ae (ni eis) A oO S n/p o y rT 
by wt. D?° IDE g/l g-mol/I g/l g/l x 10+ n °C Os/kg —_g-mol/I n/N. cS the mmho/cm_— g-mol/l 
ee ee en A 
4.00 1.0182 1.0200 40.7 0.249 977.4 20.8 52 1.3381 0.857 0.461 0.250 1.094 1.077 91.24 69.8 0.880 
5.00 1.0230 1.0248 S12 0.313 971.9 26.4 64 1.3394 1,079 0.580 0.315 1.121 1.098 89.03 84.7 1.10 
6.00 1.0279 1.0297 61.7 0.377 966.2 32.0 76 1.3406 1.303 0.700 0.381 1.148 1.119 86.95 99. 1.33 
7.00 1.0328 1.0346 723 0.443 960.5 377 89 1.3418 1.529 0.822 0.447 1.175 1.140 84.95 113. 1.57 
8.00 1.0378 1.0396 83.0 0.508 954.8 43.5 101 1.3431 1,758 0.945 0.514 1.202 1.161 83.01 125. 1.80 
9.00 1.0428 1.0446 93.9 0.574 948.9 49.3 114 1.3444 1.992 1.071 0.582 1.231 1.182 81.10 137. 2.04 
10.00 1.0479 1.0497 104.8 0.641 943.1 55.1 126 1.3456 2.233 1.201 0.652 1.260 1.205 Thy 148. 2.28 
12.00 1.0583 1.0602 127.0 0.777 931.3 66.9 153 1.3483 2.734 1.470 0.796 1.323 1.252 75.44 169. 2.76 
14.00 1.0692 1.0710 149.7 0.916 919.5 78.8 180 1.3510 3.261 1.753 0.945 1.390 1.302 71.81 186. 3.24 
16.00 1.0806 1.0825 172.9 1.058 907.7 90.6 209 1.3539 3.815 2.051 1.100 1.459 1.353 68.41 200. 3.73 
18.00 1.0921 1.0941 196.6 1.203 895.5 102.7 239 1.3568 1.530 1.404 65.21 PALE 4.22 
20.00 F.1035> E1055 5220.7: 1.351 882.8 115.4 267 1.3597 1.605 1.457 62.18 22he 4.90 
24.00 1.1260 1.1280 270.2 1.654 855.8 142.5 322 1.3652 1.764 1.570 56.58 
28.00 1.1485 1.1505 321.6 1,968 826.9 AEs} 376 1.3705 1.931 1.685 51.68 
32.00 1.1713 1.1734 374.8 2.294 796.5 201.8 429 1.3759 2.114 1.808 47.22 
36.00 1.1947 1.1968 430.1 2.633 764.6 233.6 483 1.3813 2.315 1.942 43.11 
40.00 1.2188 1.2210 487.5 2.984 731.3 266.9 538 1.3868 2.540 2.088 39.29 
44.00 1.2435 1.2457 547.1 3.349 696.3 301.9 593 1.3923 => 2.791 2.249 35.75 
48.00 1.2682 1.2704 608.7 3.726 659.5 338.8 647 1.3977 3.070 2.425 32.51 
50.00 1.2803 1.2826 640.2 3.918 640.2 358.1 673 1.4003 3.219 2.519 31.00 


93 TRISCHYDROXYMETHYL)AMINOMETHANE,* THAM,® H,NC(CH,OH), 


MOLECULAR WEIGHT = 121.14 0.00 % by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.169 , For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p CG; M Gy (Cc, = C,)) @—n) A O S n/p o y ii 
by wt. D3?° IDES g/l g-mol/l g/l g/l x 10* n °C Os/kg —_g-mol/I n/No cS rhe mmho/cm — g-mol/I 
0.50 0.9994 1.0012 5.0 0.041 994.4 3.8 7 1.3337 0.080 0.043 0.022 1.012 1.015 98.59 
1.00 1.0006 1.0024 10.0 0.083 990.6 7.6 15 1.3344 0.159 0.085 0.045 1.025 1.026 97.37 
2.00 1.0030 1.0048 20.1 0.166 982.9 VS:3 29 1.3359 0.314 0.169 0.090 1.052 1.051 94.87 
3.00 1.0054 1.0072 30.2 0.249 975.2 23.0 44 1.3374 0.473 0.254 0.137 1.081 1.078 92.29 
4.00 1.0078 1.0096 40.3 0.333 967.5 30.7 58 1.3388 0.636 0.342 0.185 1.113 1.106 89.67 
5.00 1.0103 1.0121 50.5 0.417 959.8 38.4 73 1.3403 0.804 0.432 0.234 1.146 1.137 87.09 
6.00 1.0128 1.0146 60.8 0.502 952.0 46.2 88 1.3418 0.974 0.524 0.284 1.180 1.168 84.57 
7.00 1.0153 1.0171 71.1 0.587 944.3 54.0 103 1.3433 1.149 0.618 0.336 1.216 1.200 82.10 
8.00 1.0179 1.0197 81.4 0.672 936.4 61.8 118 1.3448 1.328 0.714 0.388 1.253 1233 966 
9.00 1.0204 1.0222 91.8 0.758 928.6 69.6 133 1.3463 1.510 0.812 0.442 1.292 1.269 77.24 
10.00 1.0230 1.0248 102.3 0.844 920.7 77.5 148 1.3478 1.696 0.912 0.496 1.334 1.307 74.81 
12.00 1.0282 1.0301 123.4 1.019 904.8 93.4 178 1.3508 2.076 1.116 0.606 1.424 1.388 70.09 
14.00 1.0335 1.0354 144.7 1.194 888.8 109.4 209 1.3539)" 2/473 15329 0.721 1.524 1.478 65.48 
16.00 1.0389 1.0407 166.2 M3725) 87237, 125.6 240 1.3570 2.899 1.559 0.843 1.639 1.581 60.88 
18.00 1.0443 1.0462 188.0 1.552 856.4 141.9 271 1.3601 3.357 1.805 0.972 1.768 1.696 56.45 
20.00 1.0498 1.0517 210.0 1.733 839.9 158.4 303 1.3633 3.847 2.068 1.109 1.916 1.829 52.09 
22.00 1.0554 1.0572 232.2 191 7a 823.2 175.0 335 1.3665 2.079 1.974 48.00 
24.00 1.0610 1.0628 2546 2.102 806.3 191.9 367 1.3697 22 56m SL 44.23 
26.00 1.0666 1.0685 277.3 2.289 789.3 208.9 400 1.3730 2.459 2.310 40.59 
28.00 1.0723 1.0742 300.2 2.479 772.1 226.2 433 1.3763 2100 -2:523 36.97 
30.00 1.0781 1.0800 323.4 2.670 754.6 243.6 467 1.3797 2.992 2.781 33.36 
32.00 1.0839 1.0858 346.8 2.863 737.0 261.2 501 1.3831 3.337 3.085 29.91 
34.00 1.0897 1.0916 370.5 3.058 719.2 279.0 535 1.3865 3.729 3.429 26.76 
36.00 1.0956 1.0976 394.4 3.256 701.2 297.0 570 1.3900 4.169 3.812 23.94 
38.00 1.1016 1.1035 418.6 3.456 683.0 315.2 605 1.3935 4.658  4:237 21.43 
40.00 1.1076 1.1096 443.1 3.657 664.6 333.6 640 1.3970 5.198 4.702 19.20 
* |,2-Propanediol, 2-amino-2(hydroxymethyl). ® Registered trademark. 


94 UREA, NH,CONH, 


MOLECULAR WEIGHT = 60.06 0.00 ’,, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 1.147 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% p : Cc, M Cc, (Co = CL) (ni np) A oO S n/p ¢ fy iT 
by wt. D?° D3 g/l g-mol/l g/l g/l x 10* n [GC Os/kg —_g-mol/I n/No cS rhe mmho/cm_— g-mol/I 
0.50 0.9995 1.0012 5.0 0.083 994.5 3.8 7 1.3337. 0.155 0.083 0.044 1.005 1.007 99.33 
1.00 1.0007 1.0025 10.0 0.167 990.7 7.5 14 1.3344 0.310 0.167 0.089 1.008 1.009 99.01 
1.50 1.0020 1.0038 15.0 0.250 987.0 11.3 21 1.3351 0.465 0.250 0.134 1.009 1.009 98.89 
2.00 1.0033 1.0050 20.1 0.334 983.2 15.0 28 1.3358 0.620 0.333 0.180 1.010 1.009 98.81 
2.50 1.0045 1.0063 25.1 0.418 979.4 18.8 35 159365 9) 01775. 10.417 0.226 1.012 1.010 98.60 
3.00 1.0058 1.0076 30.2. 0.502 975.7 22.6 « 42 1.3372 0.928 0.499 0.271 1.015 1.011 98.30 
3.50 1.0071 1.0089 35.3 0.587 971.9 26.3 50 1.3379 1.082 0.582 0.316 1.019 1.014 97.95 
4.00 1.0085 1.0102 40.3 0.672 968.1 30.1 57 1.3387 1.237 0.665 0.362 1.023 1.016 97.56 
4.50 1.0098 1.0116 45.4 0.757 964.3 33.9 64 1.3394 1.393 0.749 0.407 1.027 1019 97.17 
5.00 1.0111 1.0129 50.6 0.842 960.6 Kha! 71 1.3401 1.552 0.835 0.454 1.031 1.022 96.80 
5.50 1.0125 1.0142 55:7" 0.927 956.8 41.5 79 1.3409 Mer 1S) 910:922 0.501 1.035 1.024 96.45 
6.00 1.0138 1.0156 60.8 1.013 953.0 45.3 86 1.3416 1.880 1.011 0.550 1.039 1.027 96.09 
6.50 1.0151 1.0169 66.0 1.099 949.2 49.1 93 1.3423 2.048 1.101 0.598 1,043 1029 me 95. 72 
7.00 1.0165 1.0183 Th 1.185 945.4 52.9 101 1.3431 2.218 1.192 0.648 1,047 1032) gae95:35 
7.50 1.0179 1.0197 76.3 1.271 941.5 56.7 108 1.3438 2.389 1.285 0.697 1.051 1.034 94.98 
8.00 1.0192 1.0210 81.5 1.358 937.7 60.5 116 1.3446 2.562 1.378 0.747 1.055 1.037 94.60 
8.50 1.0206 1.0224 86.8 1.444 933.9 64.4 123 153453ineee 27 37.471 0.797 1.059 1.040 94.23 
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94 UREA, NH,CONH,—(Continued) 


c M ore (Ga Cy) (0) > m,) A oO Ss n/p ¢ 


ee wt p:° pn g/l g-mol/l g/l g/l x 10* n 2G Os/kg —_g-mol/I n/ng cS rhe 
92.0 1.531 930.0 68.2 131 1.3461 2.911 «1.565 0.846 ~—'1.063 1.043 93.85 
as tome ee 97.2 1.619 926.2 72.1 138 1.3468 «3.086 «1.659 ~=—-0.896~—S 1.068 ~—«:1.045——«93.47 
10.00 1.0248 1.0266 102.5 1.706 922.3 75.9 146 1.3476 3.260 (1.753 0.945 1.072 1.048 93.10 
11.00 1.0276 1.0294 113.0 1.882 914.5 83.7 161 1.3491 «3.606 «1.939 —-:11.042 1.081 «1.054 92.36 
12.00 1.0304 1.0322 123.6 2.059 906.7 91.5 176 1.3506 «3.952 2.125 1.138 ~—*1.089:'1.059 91.64 
13,00 1.0332 1.0350 134.3 2.236 898.9 99.4 192 1.3521 © 4.301.«2.312, «1.234 ~—*1.098 1.065 90.91 
14.00 1.0360 1.0378 145.0 2.415 891.0 107.3 207. «1.3537 4.656 «2.503 —-:1.332,-s«41.107s-*1.071 90.15 
15.00 1.0388 1.0407 155.8 2.594 883.0 115.2 222 «:1,3552-$.02_—-2.70 1.430 1.117. 1.077 89.35 
16.00 1.0417 1.0435 166.7 2.775 875.0 123.2 238 «©=«:1.3568 += 5.40—«2.90 1.531 1.128 1.085 88.50 
17.00 1.0445 1.0463 177.6 2.956 866.9 131.3 wait 1.3583" 5.79 © "3.11 1.633 1.139 1.093 87.62 
18.00 1.0473 1.0492 188.5 3.139 858.8 139.4 269 1.3599 6.19—-3.33 1.736. "0.15120. ,101 ae wa 
19,00 1.0502 1.0520 199.5 3.322 850.6 147.6 284 «1.3614 6.59 3.54 1.839 1.163 1.110 85.80 
20.00 1.0530 1.0549 2106 3.506 842.4 155.8 300 «1.3629 7.00 3.76 1.941) © 71,176.* 1.1190 Seeae 
22.00 1.0586 1.0605 232.9 3.878 825.7 172.5 331° «1.3661 © 1'7.8124.20 2.141 1.203 1.139 82.93 
24.00 1.0643 1.0662 255.4 4.253 808.9 189.4 362 «1.3692 8.64. 4.65 2.339 1.233 1.161 80.95 
26.00 1.0699 1.0718 2782 4.632 791.7 2065 393 «i, 3729 £9.52 995.12 2.543 1.263 1.183 79.00 
28.00 1.0756 1.0775 301.2 5.014 7744 223.8 424 1.3754 10.45 ‘5.62 2.751 1.295 1.206 ~—-77.09 
30.00 1.0812 1.0831 324.4 5.401 7568 241.4 455 1.3785 11.40 6.13 2.955 1.329 1.232 75.09 
32,00 1.0869 1.0888 347.8 5.791 739.1 259.2 487 «1.3817. 12.347 926.63 3.150 1.368 1.261 72.97 
34.00 1.0926 1.0945 371.5 6185 721.1 277.1 518 1.3848 13.27. 7.14 3.337 «1.410 -:1.293 70.77 
36.00 1.0984 1.1004 395.4 6.584 703.0 295.2 551 1.3881 14.20—-7.63 3:516-~ ~~ 1:456—~~ 1.329 Rese 
38.00 1.1044 1.1064 419.7 6.988 684.7 313.5 583 1.3913 I1S.11 8.12 3.686 1.506 1.367 66.26 
40.00 1.1106 1.1126 444.2 7.397 666.4 331.9 617 1.3947. 15.99 8.60 3.845 1.562 1.409 63.89 
42.00 1.1171 1.1191 469.2 7.812 647.9 350.3 652 1.3982 16.83 9.05 3.993 1.626 1.458 61.40 
44.00 1.1239 1.1259 494.5 8.234 6294 3688 688 1.4018 17.62 9.47 4.127 1.697 1.512 $8.83 
46.00 1.1313 1.1333 5204 8.665 6109 387.3 726 1.4056 1.776 1.573 56.21 


95 URINE, CAT 
RELATIVE SPECIFIC REFRACTIVITY = 1.08 


0.00 % by wt. data are the same for all compounds. 
For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 


A% p (en Cy (CoG (ibn) 
by wt. D?° B28 g/l g/l g/l x 10+ n 
0.50 1.000 1.002 5 995 3 8 1.3338 
1.00 1.002 1.004 10 992 6 16 1.3346 
1.50 1.004 1.006 15 989 9 24 1.3354 
2.00 1.006 1.008 20 986 12 33 1.3363 
2.50 1.008 1.010 25 983 15 41 1.3371 
3.00 1.010 1.012 30 979 19 49 1.3379 
3.50 1.011 1.013 35 976 22 57 1.3387 
4.00 1.013 1.015 41 973 25 65 1.3395 
4.50 1.015 1.017 46 970 28 73 1.3403 
5.00 1.017 1.019 51 966 5 fe gl 1.3411 
5.50 1.019 1.021 56 963 35 89 1.3419 
6.00 1.021 1.023 61 960 38 97 1.3427 
6.50 1.023 1.025 67 956 42 105 1.3435 
7.00 1.025 1.027 72 953 45 113 1.3443 
7.50 1.026 1.028 Ww) 950 48 121 1.3451 
8.00 1.028 1.030 82 946 52 129 1.3459 
8.50 1.030 1.032 88 943 55 136 1.3466 
9.00 1.032 1.034 93 939 59 144 1.3474 
9.50 1.034 1.036 98 936 62 152 1.3482 
10.00 1.036 1,038 104 932 66 160 1.3490 
11.00 1.039 1.041 114 925 73 175 1.3505 
12.00 1,043 1.045 125 918 80 191 1.3521 
13.00 1.047 1.049 136 911 87 206 1.3536 
14.00 1.050 1.052 147 903 95 222 1.3552 
15.00 1.054 1.056 158 896 102 237 1.3567 
16.00 1.058 1.060 169 888 110 252 1.3582 
17.00 1.061 1.063 180 881 117 267 1.3597 
18.00 1.065 1.067 192 873 125 282 1.3612 
19.00 1.068 1.070 203 865 133 296 1.3626 
20.00 1.072 1.074 214 857 141 311 1.3641 
et Sei ee a En Se ee 


96 URINE, GUINEA PIG 


RELATIVE SPECIFIC REFRACTIVITIES: CLEAR®* = 0.984: TURBID = 0.955 
0.00 ’, by wt. data are the same for all compounds. 


For Values of 0.00 wt. °/ solutions see Table 1, Acetic Acid. 


TURBID 


0.5 1.001 1.002 5 996 2 8 1.3338 0.5 1.001 1.002 5 996 2 
1.0 1.003 1.005 10 993 5 16 1.3346 1.0 1.003 1.005 10 993 5 
1.5 1.005 1.007 15 990 8 23 1.3353 1.5 1.005 1.007 15 990 8 
2.0 1.008 1.009 20 988 10 31 1.3361 2.1 1.008 1.010 21 987 1 
2.5 1.010 1,012 25 985 13 39 1.3369 2.6 1.010 1.012 26 984 14 
3.0 O12 aOLa 30 982 16 47 1.3377 3.1 £013! 17005 31 982 16 


* Cleared by centrifuging 15 minutes at 25,000 G. 
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y T 
mmho/cm_— g-mol/I 


96 URINE, GUINEA PIG—{Continued) 


TURBID 


9.5 1.043 1.045 99 944 54 149 1.3479 9.8 1.046 1.047 103 943 55 
10.0 1.045 1.047 104 941 57 157 1.3487 10.3 1.049 1.050 108 941 57 
11.0 1.050 1.052 116 934 64 172 1.3502 11.4 1.054 1.055 120 934 64 
12.0 1.054 1.056 126 928 70 188 1.3518 12.4 1.058 1.060 131 927 71 
13.0 1.059 1.061 138 921 77 204 1.3534 13.4 1.064 1.066 143 921 77 
14.0 1.064 1.066 149 915 83 220 1.3550 14.5 1.069 1.071 155 914 84 
15.0 1.069 1.070 160 909 89 235 1.3565 15.5 1.074 1.076 166 908 90 
16.0 1.073 1.075 172 901 97 251 1.3581 16.5 1.078 1.080 178 900 98 
17.0 1.078 1.080 183 895 103 266 1.3596 17.6 1.084 1.086 191 893 105 
18.0 1.083 1.085 195 888 110 282 1.3612 18.6 1.089 1.091 203 886 112 
19.0 1.087 1.089 207 880 118 298 1.3628 19.6 1.094 1.096 214 880 118 
20.0 1.092 1.094 218 874 124 314 1.3644 20.7 1.099 1.101 227 872 126 


97 URINE, HUMAN 
RELATIVE SPECIFIC REFRACTIVITY = 1.02 


0.00 % by wt. data are the same for all compounds. 
For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 


A% p Cc, (oe (Cy Cy) Sat n,) 
by wt. D?° Eee g/l g/l g/l x 10* n 
0.50 1.000 1.002 5 996 2 8 1.3338 
1.00 1.003 1.005 10 993 5 16 1.3346 
1.50 1.005 1.007 15 990 8 24 1.3354 
2.00 1.007 1.009 20 987 11 32 1.3362 
2.50 1.009 1.011 24 984 14 40 1.3370 
3.00 1.012 1.014 31 981 17 47 1.3377 
3.50 1.014 1.016 36 978 20 $5 1.3385 
4.00 1.016 1.018 41 975 23 63 1.3393 
4.50 1,018 1.020 46 972 26 71 1.3401 
5.00 1.020 1.022 51 969 29 78 1.3408 
5.50 1.022 1.024 56 966 32 86 1.3416 
6.00 1.024 1.026 61 962 36 94 1.3424 
6.50 1.026 1.028 67 959 39 101 1.3431 
7.00 1.027 1.029 72 956 42 109 1.3439 
7.50 1.029 1.031 UL 952 46 116 1.3446 
8.00 1.031 1.033 83 949 49 123 1.3453 
8.50 1.033 1.035 88 945 53 131 1.3461 
9.00 1.034 1.036 93 941 57 138 1.3468 
9.50 1.036 1.038 98 937 61 145 1.3475 
10.00 1.037 1.039 104 934 64 152 1.3482 


98 URINE, RABBIT 


RELATIVE SPECIFIC REFRACTIVITIES: CLEAR* = 0.997; TURBID = 0.958 


0.00 % by wt. data are the same for all compounds. 
For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 


CLEAR TURBID 

A% p Cc, Gy (C= G,) A% G Gy (C; = Gy) 

by wt. Di° Dio g/l g/l g/l bywt. Dz Dio g/l g/l g/l 
0.5 1.000 1.002 5 995 3 0.6 1.002 1.003 6 996 2 
1.0 1.003 1.004 10 993 5 1.1 1.003 1.005 11 992 6 
ie) 1.005 1.007 15 990 8 1.7 1.006 1.008 17 989 9 
2.0 1.007 1.009 20 987 11 2.2 1.008 1.010 22 986 12 
2 1.009 1.011 25 984 14 2.7 1.011 1.012 27 984 14 
3.0 1.011 1.013 30 981 17 3.2 1.013 1.014 32 981 17 
Bes 1.014 1.015 35 979 19 3.8 1.016 1.017 39 977 21 
4.0 1.016 1.018 41 975 23 43 1.018 1.019 44 974 24 
4.5 1.018 1.020 46 972 26 4.9 1.020 1.021 50 970 28 
5.0 1.020 1.022 51 969 29 5.4 1.022 1.024 55 967 31 
5.5 1.022 1.024 56 966 32 5.9 1.024 1.026 60 964 34 
6.0 1.025 1,026 62 963 35 6.5 1.027 1.029 67 960 38 
6.5 1.027 1.029 67 960 38 7.0 1.029 1.031 72 957 41 


* Cleared by centrifuging 15 minutes at 25,000 G. 
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98 URINE, RABBIT—{Continued) 


TURBID 


160 1.068 1.070 171 897 101 242 3572) 17,200) 1.076” *1.077 ser ias 891 107 
170 1.073 1.075 182 891 107 257 1.3587 183 1.080 1.082 198 882 116 


99 ZINC SULFATE, ZnSO, - 7H,O 


MOLECULAR WEIGHT = 161.44 FORMULA WEIGHT, HYDRATE = 287.56 0.00 'y, by wt. data are the same for all compounds. 
RELATIVE SPECIFIC REFRACTIVITY = 0.493 For Values of 0.00 wt. % solutions see Table 1, Acetic Acid. 
A% HA p (e M Cy (GC, ='C,) (1 =n) A oO Ss nip ¢ Ms T 
by wt. by wt. ps2 Dit g/l g-mol/I g/l g/l x 10° n 2S Os/kg  g-mol/l n/n, cS rhe mmho/cm g-mol/! 
0.50 0.89 1.0034 1.0051 5.0 0.031 998.3 -0.1 9 1.3339 0.079 0.043 0.022 1.019 1.017 97.97 2.8 0.028 
1.00 1.78 1.0085 1.0103 10.1 0.062 998.4 —0.2 18 1.3348 0.150 0.081 0.042 1.038 1.031 96.15 5.4 0.054 
1.50 2.67 1.0137 1.0155 15.2 0.094 998.5 —0.3 27 1.3357 0.217 0.117 0.062 1.058 1.046 94.32 7.8 0.080 
2.00 3.56 1.0190 1.0208 20.4 0.126 998.6 —0.4 36 1.3366 0.282 0.152 0,081 1.079 1.061 92.49 10.0 0.104 
2.50 4.45 1.0243 1.0261 25.6 0.159 998.7 —0.4 45 1.3375 0.346 0.186 0.099 1.101 1.077 90.65 12.1 0.127 
3.00 5.34 1.0296 1.0314 30.9 0.191 998.7 —0.5 54 1.3384 0.408 0.219 0.118 1.124 1.094 88.80 13.9 0.148 
3.50 6.23 1.0349 1.0368 36.2 0.224 998.7 —0.5 64 1.3393 0.470 0.253 0.136 1.148 L111 86.94 15.7 0.169 
4.00 aeb2 1.0403 1.0421 41.6 0.258 998.7 —0.5 73 1.3403 0.531 0.286 80.154 1.173 1.130 85.10 17.3 0.188 
4.50 8.02 1.0457 1.0475 47.1 0.291 998.6 —0.4 82 1.3412 0.591 0.318 0.172 1.198 1.148 83.27 18.9 0.207 
5.00 8.91 1.0511 1.0530 52.6 0.326 998.5 —0.3 91 1.3421 0.651 0.350 0.189 1.225 1.168 81.47 20.5 0.226 
5.50 9.80 1.0565 1.0584 58.1 0.360 998.4 —0.2 100 1.3430 0.711 0.382 0.207 1.252. 1.188 79.70 22.0 0.245 
6.00 10.69 1.0620 1.0639 63.7 0.395 998.3 0.0 109 1.3439 0.772 0.415 0.225 1.280 1.208 77.98 23.5 0.263 
6.50 11.58 1.0675 1.0694 69.4 0.430 998.1 0.1 118 1.3448 0.833 0.448 0.243 1.308 1.228 76.28 24.9 0.280 
7.00 12.47 1.0730 1.0749 75.1 0.465 997.9 0.3 127 1.3457 0.893 0.480 0.260 1.338 1.249 74.60 26.3. 0.297 
7.50 13.36 1.0786 1.0805 80.9 0.501 997.7 0.5 136 1.3466 0.953 0.512 0.278 1.368 1.271 72.95 27.6 0.314 
8.00 14.25 1.0842 1.0861 86.7 0.537 997.5 0.8 146 1.3475 1.013 0.544 0.296 1.400 1.294 71.30 28.9 0.330 
8.50 15.14 1.0899 1.0918 92.6 0.574 997.2 1.0 155 1.3485 1.073 0.577 0.313 1.433 1.317 69.65 30.1 0.345 
9.00 16.03 1.0956 1.0975 98.6 0.611 997.0 1.3 164 1.3494 1.136 0.611 0.332 1.467 1.342 68.01 31.3 0.360 
9.50 16.92 1.1013 1.1032 104.6 0.648 996.7 1.6 173 1.3503 1.200 0.645 0.351 1.504 1.368 66.37 32.5 0.375 
10.00 17.81 1.1071 1.1091 110.7 0.686 996.4 1.8 183 1.3513 1.267 0.681 0.370 1.542 1.396 64.72 33.7 0.390 
11.00 19.59 1.1188 1.1208 123.1 0.762 995.8 2.5 202 1.3532 1.407 0.756 0.411 1.624 1.454 61.45 35.9 0.418 
12:00") 21:37 1.1308 1.1328 135.7 0.841 995.1 3.1 221 1.3551 1.553 0.835 0.454 1.713 1.518 58.25 38.0 0.445 
13.00 23.16 1.1429 1.1450 148.6 0.920 994.4 39 241 1.3570 1.711 0.920 0.500 1.810 1.587 55.14 39.9 0.470 
14.00 24.94 L553) S73) 167 1.002 993.6 4.7 260 1.3590 1.889 1.0155 "10:552 1.914 1.660 52.14 41.7 0.492 
15.00 26.72 1.1679 1.1699 175.2 1.085 992.7 5.6 280 1.3610 2.087 1.122" ~ 0.610. =" 2.027 "1.739. sav24 43.3 0.513 
16.00 28.50 1.1806 1.1827 188.9 1.170 991.7 6.5 300 1.3630 2.306 1.240 0.673 2.148 1.823 46.46 44.6 0.531 
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OSMOTIC PARAMETERS AND ELECTRICAL CONDUCTIVITIES OF AQUEOUS 
SOLUTIONS 


For any aqueous solutions within the range, the two right hand columns provide values 
for either condosity (T) or specific conductance () where the other value is given; the three 
left hand columns provide values for freezing point depression (A), osmolality (O) or osmos- 
ity (S) where any one of these values is given. Values in all four columns are interconvertible 
only for solutions of sodium chloride, in which case, by definition, osmosity, molarity (M) 
and condosity are always equal. Other concentrative properties of specific solutions may be 
found in conversion tables on preceding pages. 

Table columns are: 

A = freezing point depression, °C 
O = osmolality (= A/1.86, Os/kg 


S = osmosity, molar concentration of NaCl solution having same freezing point or 
osmotic pressure as given solution, g-mol/1 
M = molarity of NaCl solution, g-mol/1 
T = condosity, molar concentration of NaCl solution having same specific conduct- 


ance at 20°C as given solution, g-mol/1 
y = specific conductance (electrical) at 20°C, mmho/cm. 
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OSMOTIC PARAMETERS AND ELECTRICAL CONDUCTIVITIES OF AQUEOUS SOLUTIONS 


0.245 
0.279 
0.314 


0.348 
0.382 
0.416 
0.450 
0.484 


0.518 
0.552 
0.586 
0.620 
0.654 


0.688 
0.722 
0.756 
0.790 
0.824 


0.858 
0.892 
0.926 
0.960 
0.994 


1.028 
1.062 
1.096 
1.130 
1.164 


1.198 
1.232 
1.266 
1.300 
1.334 


1.368 
1.402 
1.436 
1.470 
1.505 


1.539 
eS 
1.607 
1.64] 
1.676 


1.710 
1.744 
1.778 


eee 


1.847 


0.132 
0.150 
0.169 


0.187 
0.205 
0.224 
0.242 
0.260 


0.279 
0.297 
0.315 
0.333 
0.352 


0.370 
0.388 
0.407 
0.425 
0.443 


0.461 
0.480 
0.498 
0.516 
0.534 


0.553 
0.571 
0.589 
0.607 
0.626 


0.644 
0.662 
0.681 
0.699 
0.717 


0.736 
0.754 
0.772 
0.791 
0.809 


0.827 
0.846 
0.864 
0.882 
0.901 


0.919 
0.938 
0.956 
0.975 
0.993 


0.070 
0.080 
0.090 


0.100 
0.110 
0.120 
0.130 
0.140 


0.150 
0.160 
0.170 
0.180 
0.190 


0.200 
0.210 
0.220 
0.230 
0.240 


0.250 
0.260 
0.270 
0.280 
0.290 


0.300 
0.310 
0.320 
0.330 
0.340 


0.350 
0.360 
0.370 
0.380 
0.390 


0.400 
0.410 
0.420 
0.430 
0.440 


0.450 
0.460 
0.470 
0.480 
0.490 


0.500 
0.510 
0.520 
0.530 
0.540 


id 
mmho/cm 


6.9 
18 
8.7 


2) 
10.6 
11.4 
12:3 
1372 


14.1 
14.9 
15.8 
16.6 
hie 


18.3 
1932 
20.0 
20.8 
21.6 


22.4 
23.3 
24.1 
24.9 
25.7 


26.5 
213: 
28.1 
28.9 
29.7 


30.5 
31.3 
32.1 
32.9 
33.7 
34.4 
35.2 
36.0 
36.8 
37.6 


38.4 
392 
39.9 
40.7 
41.5 


42.3 
43.0 
43.8 
44.6 
45.3 


(Continued) 
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ik 
mmho/cm 


OSMOTIC PARAMETERS AND ELECTRICAL CONDUCTIVITIES OF AQUEOUS SOLUTIONS 
(Continued) 


fe) 
Os/Kg 


S,M,T, 
g-mol/l 


A O S,M,T, y 
Os/Kg g-mol/I mmho/cm 


ps 
mmho/cm 


IF 
hs 
1 
1 
Le 


3.887 2.090 .120 85.6 5.93 3.19 1.670 118 
3.923 2.109 .130 86.2 5.97 3.21 1.680 119 
3.959 2.129 140 86.9 6.01 S23 1.690 119 
3.995 2.148 1.150 87.5 6.05 3.25 1.700 120 
4.032 2.168 1.160 88.1 6.09 3.27 1.710 120 
4.068 2.187 1.170 88.8 6.13 3.29 1.720 121 
4.104 2.207 1.180 89.4 6.16 3.31 1.730 121 
4.14] 2.226 1.190 90.0 . 6.20 3.34 1.740 122 
4.177 2.246 1.200 90.6 6.24 3.36 1.750 122 
4.214 2.265 1.210 91.3 6.28 3.38 1.760 123 
4.250 2.285 1.220 91.9 6.32 3.40 1.770 123 
4.287 2.305 1,230 92.5 6.36 3.42 1.780 124 
4.323 2.324 1.240 93.1 6.40 3.44 1.790 125 
4.360 2.344 1.250 93.7 6.44 3.46 1.800 125 
4.393 2.362 1.260 94.3 6.48 3.48 1.810 126 
4.429 2.381 1.270 94.9 6.52 3.50 1.820 126 
4.466 2.401 1.280 95.6 6.56 3.52 1.830 127 
4.503 2.421 1.290 96.2 6.60 BtD5 1.840 127 
4.539 2.441 1.300 96.8 6.64 3157 1.850 128 
4.576 2.460 1.310 97.4 6.67 3.59 1.860 128 
4.613 2.480 1.320 98.0 6.71 3.61 1.870 129 
4.650 2.500 1.330 98.6 6.75 3.63 1.880 129 
4.687 2.520 1.340 99.2 6.79 3.65 1.890 129 
4.724 2.540 1.350 99.8 6.83 3.67 1.900 130 
4.761 2.560 1.360 100 6.87 3.70 1.910 130 
4.798 2.580 1.370 101 6.91 Bu72 1.920 131 
4.835 2.600 1,380 102 6.95 3.74 1.930 13] 
4.872 2.620 1.390 102 6.99 3.76 1.940 132 
4.910 2.640 1.400 103 7.03 3.78 1.950 132 
4.947 2.660 1.410 103 7.07 3.80 1.960 133 
4.984 2.680 1.420 104 71 3.82 1.970 133 
5.02 2.70 1.430 104 Tals 3.85 1.980 134 
5.06 272 1.440 105 7.19 3.87 1.990 134 
5.10 2.74 1.450 106 7.23 3.89 2.000 135 
5:43 2.76 1.460 106 Tek 3.91 2.010 135 
Sag 2.78 1.470 107 7-32 3.93 2.020 136 
52 2.80 1.480 107 7.36 3.95 2.030 136 
25 2.82 1.490 108 7.40 3.98 2.040 137 
5.28 2.84 1.500 109 7.44 4.00 2.050 137 
5.32 2.86 1.510 109 7.48 4.02 2.060 137 
5.36 2.88 1.520 110 152: 4.04 2.070 138 
5.40 2.90 1.530 110 7.56 4.06 2.080 138 
5.44 2.92 1.540 111 7.60 4.09 2.090 139 
5.47 2.94 1.550 111 7.64 4.11 2.100 139 
oh"! 2.96 1,560 112 7.68 4.13 2.110 140 
5.5) 2.98 1.570 112 T72. 4.15 2.120 140 
5.59 3.00 1.580 113 7.76 4.17 2.130 141 
5.63 3.02 1.590 114 7.81 4.20 2.140 141 
5.66 3.05 1.600 114 7.85 4.22 2.150 142 
5.70 3.07 1.610 115 7.89 4.24 2.160 142 
5.74 3.09 1.620 115 7.93 4.26 2.170 142 
5.78 3.11 1.630 116 7.97 4.29 2.180 143 
5.82 3.13 1.640 116 8.01 4.31 2.190 143 
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OSMOTIC PARAMETERS AND ELECTRICAL CONDUCTIVITIES OF AQUEOUS SOLUTIONS 
(Continued) 


A O S,M,T, ¥ 
mmho/cm 


A O S,M,T, Y 
Os/Kg g-mol/l mmho/cm 


8.05 4.33 2.200 144 10.45 5.62 2.750 168 
8.10 4.35 2.210 144 10.50 5.64 2.760 168 
8.14 4.38 2.220 145 10.54 5.67 2.770 169 
8.18 4.40 2.230 145 10.59 5.69 2.780 169 
8.22 4.42 2.240 146 10.63 5.72 2.790 170 
8.26 4.44 2.250 146 10.68 5.74 2.800 170 
8.31 4.47 2.260 147 10.73 5.77 2.810 170 
8.35 4.49 2.270 147 10.77 5.79 2.820 171 
8.39 4.51 2.280 148 10.82 5.82 2.830 171 
8.43 4.53 2.290 148 10.86 5.84 2.840 172 
8.47 4.56 2.300 148 10.91 5.87 2.850 172 
8.52 4.58 2.310 149 10.96 5.89 2.860 172 
8.56 4.60 2.320 149 11.00 5.92 2.870 173 
8.60 4.62 2.330 150 11.05 5.94 2.880 173 
8.64 4.65 2.340 150 11.10 5.97 2.890 173 
8.69 4.67 2.350 151 11.14 5.99 2.900 174 
8.73 4.69 2.360 151 11.19 6.02 2.910 174 
8.77 4.72 2.370 152 11.24 6.04 2.920 175 
8.82 4.74 2.380 152 11.28 6.07 2.930 175 
8.86 4.76 2:390 153 11.33 6.09 2.940 175 
8.90 4.79 2.400 153 11.38 6.12 2.950 176 
8.94 4.81 2.410 153 11.43 6.14 2.960 176 
8.99 4.83 2.420 154 11.47 6.17 2.970 176 
9.03 4.85 2.430 154 fi2 6.19 2.980 177 
9.07 4.88 2.440 155 11.57 6.22 2.990 177 
9.12 4.90 2.450 155 11.62 6.25 3.000 178 
9.16 4.92 2.460 156 11.71 6.30 3.020 178 
9.20 4.95 2.470 156 11.81 6.35 3.040 179 
9.25 4.97 2.480 156 11.90 6.40 3.060 180 
9.29 5.00 2.490 157 12.00 6.45 3.080 181 
9.33 5.02 2.500 157 12.10 6.50 3.100 181 
9.38 5.04 2.510 158 12.20 6.56 3.120 182 
9.42 5.07 2.520 158 12.29 6.61 3.140 183 
9.47 5.09 2.530 159 12.39 6.66 3.160 183 
9.51 5.11 2.540 159 12.49 6.71 3.180 184 
9.55 5.14 2.550 160 12.59 6.77 3.200 185 
9.60 5.16 2.560 160 12.69 6.82 3.220 185 
9.64 5.18 2.570 160 12.79 6.87 3.240 186 
9.69 5.21 2.580 161 12.89 6.93 3.260 187 
9.73 5.23 2.590 161 12.99 6.98 3.280 187 
9.78 5.26 2.600 162 13.09 7.04 3.300 188 
9.82 5.28 2.610 162 13.19 7.09 3.320 189 
9.86 5.30 2.620 163 13.29 7.15 3.340 189 
9.91 5.33 2.630 163 13.39 7.20 3.360 190 
eH 3595 2.640 163 13.49 7.26 3.380 190 
10.00 5.38 2.650 164 13.60 ah eM 3.400 191 
10.04 5.40 2.660 164 13.70 7.37 3.420 192 
10.09 5.42 2.670 165 13.80 7.42 3.440 192 
10.13 5.45 2.680 165 13.91 7.48 3.460 193 
10.18 5.47 2.690 165 14.01 7 pCR 3.480 193 
ree ae meet ie 14.12 7.59 3.500 194 
; : 6 14.22 7.65 3.520 195 
10.31 5.55 2.720 167 14.33 7.70 3.540 195 
10.36 5.57 2.730 167 14.43 176 3.560 196 

10.41 - 5.59 2.740 168 j ; 
14.54 7.82 3.580 196 
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OSMOTIC PARAMETERS AND ELECTRICAL CONDUCTIVITIES OF AQUEOUS SOLUTIONS 
(Continued) 


O 
Os/Kg 


S,M,T, 7 
g-mol/l mmho/cm 


A O S,M,T, y 
Os/Kg g-mol/l mmho/cm 


ANP) 
14.75 7.93 3.620 197 18.79 10.10 4,320 213 
14.86 9) 3.640 198 18.92 10.17 4.340 213 
14.97 8.05 3.660 198 19.04 10.24 4,360 213 
15.08 8.11 3.680 199 19h7, 10.30 4.380 214 
15.19 8.16 3.700 199 19.29 10.37 4.400 214 
15.30 8.22 3.720 200 19.42 10.44 4.420 214 
15.41 8.28 3.740 200 19.55 10.51 4.440 215 
15.52 8.34 3.760 201 19.67 10.58 4.460 215 
15.63 8.40 3.780 201 19.80 10.65 4.480 215 
15.74 8.46 3.800 202 19.93 10.72 4.500 216 
15.85 8.52 3.820 202 20.06 10.78 4.520 216 
15.96 8.58 3.840 203 20.19 10.85 4.540 216 
16.07 8.64 3.860 203 20.32 10.92 4.560 216 
16.19 8.70 3.880 204 20.45 10.99 4.580 217 
16.30 8.76 3.900 204 20.58 11.07 4.600 217 
16.41 8.82 3.920 205 20.71 11.14 4.620 217 
16.53 8.89 3.940 205 20.85 11.21 4.640 218 
16.64 8.95 3.960 206 20.98 11.28 4.660 218 
16.76 9.01 3.980 206 PAK IU LES) 4.680 218 
16.87 9.07 4.000 206 4.700 218 
16.99 9.13 4.020 207 4.750 219 
17.11 9.20 4.040 207 4.800 220 
We2z 9.26 4.060 208 4.850 220 
17.34 952 4.080 208 4.900 221 
17.46 9.39 4.100 209 4.950 221 
17.58 9.45 4.120 209 5.000 222 
17.70 9.51 4.140 209 5.050 222 
17.82 9.58 4.160 210 5.100 223 
17.94 9.64 4.180 210 5.150 223 
18.06 9.71 4.200 210 5.200 224 
18.18 OTT 4.220 211 5.250 224 
18.30 9.84 4.240 211 5.300 225, 
18.42 9.90 4.260 ple 
18.55 9.97 4.280 212 
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SPECIFIC GRAVITY OF AQUEOUS INVERT SUGAR SOLUTIONS 
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HEATS OF COMBUSTION 
For Organic Compounds 


The heat of combustion is given in kilogram calories per gram molecular weight of the substance 
when combustion takes place at atmospheric pressure and at either 20°C or 25°C. If the data are for 
20°C there is no asterisk for the numerical value of the heat of combustion. If the numerical value is 
for 25°C there is an asterisk marking the numerical value of the heat of combustion. The final 
products of combustion are gaseous carbon dioxide, liquid water and nitrogen gas for C, H, N 
compounds. For method of computing heats of formation see statement following this table. 


Heat of 
Phys- 
Name Formula ical hh aire 
state | calories 
Acetaldehydessiar, seh eee se CHeCHO Sa eee tak wiise a rervvers liquid | 278.77* 
Acetamide.: 5 Rides, oe enn ee CHiCON Hatentet 4p maniacs solid 282.6 
Acetaniides quiets earn GHsCONHCeHs).. 4 oes solid | 1,010.4 
Acetic’acidis joes ten anne CHsCOs ete Bee, erivevcterrens liquid] 209.02* 
Acetic anhydride........... (CHsCO) OR bees nai liquid | 431.707 
Acetone. 2h PNA cnc es (C Has COW Rer wrtiite bovirateweseays liquid 427.92* 
Acetonitrile; >: (mths casas Natengt eA strinesseseartis liquid] 302.4 
Acetophenone.............. Cols COGH aah ive crews liquid} 991.60* 
Acetylacetone.............. CH3:COCH:COCHs......... liquid] 615.9 
Acetvlenéiy Ssi-tiscsities..o0 55 0). (GH stems aiorie® tnalen e+ gas 310.61* 
Aerolein es tae ee ass anaes CHeiCH@HO NT. eacae ts > liquid | 389.6 
Acrylictacid’.{ iim bs. cacnaa CH: CHCO:NRHABn ceva liquid 327.0* 
Aditpic; acid eo aitiest ic cic can (CH2)a(COsH) 288 hk oe acs solid 668.29* 
Alaniiiote= faa! bi cieccne CH;:CH(NH2)CO2H........ solid 387.7 
Aldol, see B-hydrorybutyr-aldehyde 
Alizarin, see Dihydroryanthraquinone 
Allyl alepliol Sterna da s.ca ss: CH: CHCH»O Hage 2 viernes liquid; 442.4 
TAG CS Chae clo dor una ance CH. C68" 35.4..53 5. anubebiiet gas 465.1 
p-Aminoazobenzene......... HN CoH NsCeHs WN Be vate def init solid | 1,574.0 
p-Aminophenol............. HOCsHiNHs tke hl-6 eos ce solid 760.0 
Amy qwdalin's jets feta cics C20H2 OuN... «serie b fare boas solid | 2,348.4 
Amyll acetate bigt biincsucas CaH COCs Mobi scsi ws liquid | 1,042.5 
Amylvalcoholl 9 see.) e265. hs ), CHCH CH, OH tye. liquid | 793.7 
Amyloneie? + tsent tonics Opt tos Xiasrtene Megat hn potere cca liquid 803.4 
Anethol en mrmmer inten cir at GroHnOR i iaunsenmeacen solid | 1,324.4 
Aniiliniehtey, <2 ranheey. Bis fore, o aver CcHiNHeiy ): Apa bcocecc: liquid 811.7 
p-Anisidiner > eit bs .ccascun CH20CsHiN Bate aan a solid 924.0 
Anisale®ee.t i depth bis seca: CcHiOC Hit whe rie torsn liquid] 905.1 
Anthratettes 3. 23 it. fos isiscei sve ayes Gra, gf he NL OS solid | 1,712.0* 
Anthraquinone............. Cia ERsOa eee ES oles cat solid | 1,544.5 
Arabimose’s fel. oi crcccarors Ga Hic sh Arcee etal} faves lereerene solid 559.9 
Arabitol0@. 2? 23898 | icar.cc.«: Gg Eis eey Wes hh Ay Horeseroredecis solid 661.2 
Arachidic acid............. riser OF ePute el Mah Rene mene solid | 3,025.9 
Azelaicideid {fitseeiieieccc score 0% (CHa); (COsH)s SP te rc leberefiness solid | 1,141.7 
Azobenizane: | Senet ferro cos OLS Nabe ee ba delarstie co solid | 1,545.9 
Azoxybenzene.............. (Ce Hew Wed ahty! Po dhe anaketany o%« solid | 1,534.5 
Behenicticidh fee p A foicc sae! || Cat Oot telat den ces cnaiens solid | 3,338.4 
Benzalacetone.............. CsHsCH ;CHCOCHS........ solid | 1,257.4 
Benzaldehydetino......... CcHsGHOSID ART Seen a ees liquid] 843.2* 
Benzathide.) Piirto..nno.c. CcHiCONBeieb i cedecs cs. solid 847.6 
Benzanilide.):Siujp0s........ CcsHsCONHCeH6.32 0.2. ss solid | 1,575.5 
Benzene. hited). ake. Cellos shecrekine? beers oars liquid | 780.96* 
Benzenediazonium nitrate. ..| CsHsN2NOs............6.. solid 782.6 
Benzidiné’ i) :fiisepoe.s «6 (CoH iN a) shisthad oo. neck: solid | 1,560.9 
Benzilaye 2.3. eed. cis 3 (Oro POO) tha aS Sree eee solid | 1,624.6 
* Benzoiccacidiiseniis.. 2.30. CstsCOsHescH ki tuts ccstere's solid | 771.24* 
Benzoic anhydride.......... (CrHisGO)cOieFOe hh bccn tere os solid | 1,555.1 
Benzoinsn Was ova <. CséHs.CHOH.COC¢éHs solid | 1,671.4 
Benzonitriles Gites... sas SHEOC NM Matick ase turn liquid] 865.5 
Benzophenone............. (CoH yslOs Hahei is ours ess solid | 1,556.5 
Benzoyl chloride........... BES COGI HMM ia ace a's liquid | 782.8 
Benzoyl peroxide........... (CEHiCO) DOSE iis aetens solid | 1,551.7 
Benzyl alcohol wy)... ee, 6H HOH GIy hint oho liquid 894.3 
Benzylamine. Stee ).«.5 <5. CeHsG Ha Nis iia sie cates liquid | 969.4 
Benzyl carbylamine......... CsbisC HEN Gee iG oo ore intra liquid | 1,046.5 
Benzyl chloride............ CaF: 664 5 & ey (ORs BUR) a ae liquid 886.4 
Benzyl cyanide............. CoH CHiGN Ah boosie ce liquid | 1,023.5 
Borneol’® 3 wee ola. GroHisO are re ahve save liquid | 1,469.6 
Brucin@ery shes ok fone ss (OP 2 POV Denes Ay een, © gas 687.68* 
n-Butyl alcohol............. CaHsO Hee Gehan becciore secvare liquid 639.53* 
tert.-Butyl alcohol, see Trimethyl Sega : 
n-Butylamine?:'........... MEL INET o tet abe e 8 be teties curves eee liquid ; 710.6 
sec.-Butyiamine............ (OTL NCaHIO :CHNH2.......| liquid} 713.0 
tert.-Butylamine............ (CHa) )sC NSA is aisce ieiess liquid 716.0 
tert.-Butylbenzene.......... CoFsC (Ga) satletdete iss ts liquid | 1,400.4 
n-Butyramide.............. CsEE CON Makes deters nin seis a. solid 596.0 
n-Biutyric acidity. oa hae ost Gy COsH eh. herons liquid | 521.87* 
n-Butyronitril@sue pcs cies cre GiHICN <i pteincbhdes od rans liquid | 613.3 
Gafferne rat oteeet i oicterici ae CaHivOUNiiestn es feel s-, 64 solid | 1,014.2 
Carphone.) WeA8 becleovevene COPPA: CPEs Rane Oe 7 eRe ren solid | 1,468.8 
CaMPpRObeh 1 Pa metolslwcstecerchatere Civ ceO siete das cece. a. solid | 1,411.0 
Cane sugar, see Sucrose ’ 
Capridacid’ S18 i nein ses Coop Sea thet ccoyaueistapatags solid | 1,453.07* 
Capreicgracial WITS fiiscnscsiccre Bru COSH Se trad hl ico tones a liquid 834.49* 
Carbon disulfide............ CSS. Viet es ecbeiahc liquid | 246.6 
Carbon subnitride.......... CCRGN a SNS ats decide solid 514.8 
Carbon tetrachloride........ COWIE acatingtc ccna « liquid 37.3 
Carbonyl sulfide............ COSS 252 tassios ce gas 130.5 
GBEVAOLOL 1s PN hosel of ctol ono etia CroHnO ects ccd one: liquid | 1,354.5 
ery alconolsc ve sesen de. CpHHO Wetter vices orc solid | 2,504.4 
Cetyl'palmitatey si... 66606 © sat ecO te Sonia dda es eas solid | 4,872.8 
Chloracetic acid............ CIGHCOVIAS fice cic ove solid 171.0 
o-Chlorobenzoic acid........ pee ide Hoke ia «< solid 734.5 
Chicrotorm i Giteass avacnc cl (CHCls, wating dies cnt nee liquid 89.2 
Glrgsene ts PRS ose tects ee] Crbitien te istioddesdcn emis solid | 2,139.1 
Cinnamic acid (trans)....... CnnCH SCHCOMD. ous cd solid | 1,040.2 
Cinnamic aldehyde......... CrhCH-CHOHO ices liquid ; 1,112.3 
25.6. 
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HEAT OF COMBUSTION (Continued) 


For OrGANIC COMPOUNDS 


Heat of 
Name Formula ee 
calories 
Cinnamic anhydride........ Ci Os Sie vcchc tus chores ates 2,091.3 
€-Citrone fess 5c es ce SAMOS s (Timate Cyne etre Oe 1,473.0 
Citric acid (anhydr.) WiG@ettsOreten sec oes 468.6* 
Codeine: esos nt CwH103N.H:0......0..-% 2,327.6 
Conline st) a. so. BERLIN os ios, eratsl ovate sit ave nierecas 1,275.5 
Creatine (anhydr.) Re CUH sOeNg «asco emcee 559.8 
Creatinine....... Be VG a tO Noon cterstecinatomevaraies 563.4 
o-Cresol.... RSAC CTS E6712 0.0) 5 lie ce outers Akola 882.6 
O<CLOROL eae valeasas al tec chore eee CHaCoHiO Hieron terion 882.72* 
m-Cresol hein tae eee sivas CHiCcHON yea ee 880.5 
p-Cresolaen 0 sstittstet ct valete.s CHC eHiOH Meienetececs ss 882.5 
p-Cresol hit an nutes succes CHG HOH 3) seesacotee ss 883.99* 
m-Cresolmethyl ether....... CHiGCcHOCH3 Serta 1,057.0 
Crotonaldehyde............ CsiCHOMMS ee cacheu. 542.1 
Cyanoacetic acid........... NG CHC Os tistics testes 298.8 
Cyanogen. acta sca. (CN) 2c. ok eee 258.3 
Cyclobutane -+-++++2*-++-e-+2es 000+ i: as <cceetouedanboaddscbsccessesctee= liquid pk 22* 
SerolOheDtaliGs cn cicete seer nll MOMS reise ccre swine oe ee wits | hiquia | 1,087.3 
er ccnencanel SS ororecce | CHG CHO Ae ahs shetenvre | liquid | 1,050.2 
\ ’ 
Oycloheptene senses ecisrcnrs | Cakes | liquid | 1,099.09* 
Cc Sulahakns Se arc ‘ -!liauid | 936.87* 
Cyclohexanol.........-..-. (GEsid CHO ....lliguid'! 890.7 
\ 
Cyclohexene, see Tetrahydrobenzene et 
Cyclopentane.............. | (CH) ssh cana astra een | liquid| 786.55* 
Cyclopropane, see Trimethylene ine 
Cymeneiaensnccen oe ecto een CREE ee ee. liquid | 1,402.8 
Decahydronaphthalene (cis) | CioHis..........-...--0--. liquid | 1,502.5 
ayia fi et or rae Seeishs CyoHistie ee co rtbeau sk liquid | 1,499.5 
trons 
Decaneter coc teem chee osctiels (OT) S(t eae a ae ae een liquid | 1,610.2 
Dextrose, see Glucose 
Diallylines (Deen < f35-<0- (CH, CHC) pherat ha. c, nase vapor | 903.4 
Diamy]l ether... man (CsHin)20 EIA Sis hoev ccs anonscoys liquid | 1,609.3 
Diamylene.... al CpoH so. catesttere phetataterevsveusrevans liquid | 1,582.2 
Dibenzyl..... oN (CeHsC He) aeectaceiccanre solid | 1,810.6 
Dibenzyl amine... ae RW Mecchnarey solid | 1,853.0 
o-Dichlorobenzene.... stake HiC le serait akatorayeraie liquid| 671.8 
Diethylacetic acid.......... (Gal GiiCOst RS raion liquid | 830.8 
Diethylfamines sae eens ee (Calis) lh ERG iia tats cvarareversts liquid 716.9 
Diethylaniline.............. Cae): eee Pract ei cictons liquid | 1,451.6 
Diethyl carbonate.......... CO(OC Ha) itis oe css oe liquid | 647.9 
Diethyliether Pee y io. iarcces (CaHs) sO rs sete tatecaconats liquid 657.52* 
Diethyl ketone... - 22.0... (CAL ORGAO a nc heen ae liquid | 735.6 
Diethyl malonate........... CHs(CO:CsHa)ess fajee ceca ce liquid 860.4 
Diethyl oxalate. ........... (COsCeHi)3s petri pr aatisce hoe liquid} 716.0 
Diethyl succinate........... (CHsCOsChHy) atte eves case liquid | 1,007.3 
Dihydrobenzene............ Celie ere. ae Aen aes. liquid | 847.8 
4i-Dihydronaphthalene...... Cioltosectes ache a ee os liquid | 1,296.3 
4i1-Dihydronaphthalene...... CroHie 22h iets cea ee solid | 1,298.3 
DBS ST ey aura edunone: ac CuHe02(0H):—(1, 2) tec. solid | 1,448.9 
Diisoamy liste coe eee (CH3)2CHCH2CHa)2........ liquid | 1,615.8 
Diisobutylene.............. (CH3)s;CHCHalk:. :..... 2... liquid | 1,252.4 
Ditsopropyliaeenee | soko oan (CHa) }CHBRBS Ria. s ena vapor| 993.9 
Diisopropyl ketone......... (CHs)sCHiCObne coon wets liquid | 1,045.5 
Dimethyl amine............ (CHasaNHE teen ecces liquid | 416.7 
Dimethylaniline............ CcHEN(CHe) steerer ons liquid | 1,142.7 
Dimethyl carbonate........ CO(OCH)s. Satanonr tess. liquid | 340.8 
Dimethyl ether............ (CHs)sO St hikes se concise gas 
Dimethylethyl carbinol...... C2Hs(CH3)2CHOH......... liquid | 784.6 
Dimethyl fumarate......... (CHCO2CH3)aiics west en ac solid 663.3* 
2, 5-Dimethylhexane........ (CH3)2CH.C2HiCH (CHa). . .| liquid | 1,303.3 
3, 4-Dimethylhexane........ ete aber pen St ian oes liquid | 1,303.7 
Dimethyl maleate.......... Je (@lOF Ole Ds curieodouars liquid | 669.4* 
Dimethyl oxalate........... (COCK: PWN Eafe Mian eresuice es liquid | 400.2* 
2, 2-Dimethylpentane....... (CHs) sCiCsHrs ee ioe ice liquid | 1,148.9 
2, 3-Dimethylpentane....... (CHs)2eCHCH(CHs)CoHs... .| liquid | 1,148.9 
2, 4-Dimethylpentane....... (CH3)2CHCH2CH(CHsa)2... .| liquid | 1,148.9 
3, 3-Dimethylpentane....... (CHs)C(CeHa sce ccecke es liquid | 1,147.9 
Dimethyl phthalate......... eH (COsCHa) sects liquid | 1,119.7 
Dimethyl succinate......... (CH:CO2:CH3)2.........-..- solid 706.3* 
m-Dinitrobenzene.......... CeHa(N@s)ateeiseteticscccccncur solid 696.8 
Dinitrophenol.............. CsH3(OH)(NOz)2—(1, 2, 4). .| solid 648.0 
Dinitrotoluene............. CsH3(CHs)(NO2)2—(1, 2, 4)..| solid 852.8 
Dipheny lamer eae (Ges) ase cretobtirets tasstexersinyorsue solid | 1,493.6 
Diphenylamine............ (CsHs)s NUE itetits eri csecuscries solid | 1,536.2 
Diphenyl carbinol.......... (CsHs) sCHOMaae ee moun solid | 1,615.4 
Diphenylmethane.......... (Colis)s@ Haste tint icustriass. cts ices solid | 1,655.0 
Diphenylnitrosamine........| (CeHs)2N.NO.............. solid | 1,532.6 
Diproparevl. seen. (CH:G.CHs)sae ate eee vapor | 882.9 
Dipropyl ketone............ ee etki scat ene: s liquid | 1,050.5 
Diilcitole etka. cote es CeHnOe. nc eee sieve crace solid 729.1 
Durenes. etic ence cores CsH2(CHa)«—(1, 2,4, 5)....] solid | 1,393.6 
Bicosahne «vets ccs succes Coolie) .cscucaeomteate ees solid | 3,183.1 
Brythritol yaccaie on eoned «« CiiOc cee eranieeeis solid 504.1 
Ethane 4.0 eiieas ase coasts Oris Cees han sos ooeen gas 372.81 
Ethine, see Acetylene 
Ethyl acetate.............. CH;CO:CsHetraneeys sera liquid | 536.9 
Ethyl acetoacetate.......... CHsCOCH:2CO2C2Hs........ liquid | 690.8 
Ethy! alcohol, #c'2.......5.. CsH OH Ween enon liquid 326.68 * 
HthyVamines tas ccc nee ans CsHi Nils: cements aces liquid 409.5* 
Bthylaniline . ase cies sce, Cal iNHC ise liquid | 1,121.5 
Ethylbenzene............., GyHiCsHs SN ee ee ae liquid | 1,091.2 
*25.G 
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HEAT OF COMBUSTION (Continued) 


For ORGANIC COMPOUNDS 


Phys 
Name Formula ical 
state 
Ethyl benzoate,............ CoHiCOrCeHe Bie cic ecaccs liquid 
Ethyl bromidaweadee.....3.. CHHiBEN BMA Nes cer ce vapor 
Ethyl n-butyrate........... CaH1COCsHadiec hecnce ces « liquid 
Ethyl carbylamine.......... CsHiNGi fhsBlot ane mccain liquid 
Ethyl! chloride...j,........... GCsHiGier ie haiase sans vapor 
Ethylcycloheptane.......... CaHiGiia yi taldeeade  irscsatarae liquid 
Ethyl formatesivas o: 0.000: HCOsCils FYI hi a aos liquid 
3-Ethylhexane............. ee CE aos occas liquid 
Ethyl iodide...:fiiicmes-s.c 10 tl Gablsl eet settle daca as sc liquid 
Ethyl isobutyrate.......... (CH) sCHCH:CO:GsHi farce liquid 
Ethyl isocyanate........... CasHtNCO UW ietlectncdee cua liquid 
Ethyl nitrate: Wisedece ous: CsHIONO se ic dids eck vapor 
Ethyl nitrite\ioteme. cae: CsHiONO meted ean vsmcus vapor 
3-Ethylpentane............ (Cslis)sCH va tei duccainas liquid 
Ethyl propionate........... CsHiCO,CsH eds. occ occu liquid 
Ethyl salicylate............ HOCsHMiCOs@eHist 3. vs cce liquid 
Ethyl valerateasali«....... CrilsCOse sist) occ ces en liquid 
Ethyleneseas. brionk 4:.cc0one CHEOHs FEE as a acces gas 
Ethylene chloride........... (CHG) 23acccbt dacs sons vapor 
Ethylene diamine........... (CHaNH2)aeeo beans conse. liquid 
Ethylene glycol............ (CHrOM) 22 e casa caes liquid 
Ethylene iodide............ (CHal)su.nbtvicthce faeces asa solid 
Ethylene oxide............. CH CHiO Oi eie ase liquid 
Ethylidene chloride......... CHiCHEC Is. athetlad ey com's liquid 
BPugenous . i ealhoscss cua Cro sOF OMe Hed dos tere liquid 
Fenchane-h: sahtcat-arcctdet Cros. . castrated nea atetrs liquid 
Pluovenelt..id d2etindsssccee (Csi) NC]: CAs ee 5 Sn soli 
Fluorobenzene............. CeHaPiericthitetind des ics ss liquid 
Formaldehyde............. GCHO Fie ee decane gas 
Formamide.)..0:306 0.5.42... HCONH sat hcttve ty oa vaee solid 
Pormicidcid cies. sca ce HO Os a aint Fe cccnhin tors liquid 
B-DzRructose: Gees. cseas. CoHiOai etic eed on. « solid 
Fumaric acid (trans)........ (CHOCO) ESSE dian yeas solid 
Burfurale cactebaitiese ss cases ear iran Beh Rhot ds eranaracae lis nd 
G-D-GalaCtosG mi ectet sein « «|| CablisOedan ercctitern ahs ema sierins 
Galhtncid itstaman tic es OSH NOH) sCOsH-—(, 3, 5, 6) rlid 
a-D- Glucose feria. >: oes. CaHisOs sth tebice dc arcane s soli 
Glutarie Boid ages ssc... (CHs)3(COsH eth doec es antes solid 
Glycerol’... Deedee ese oes (CH:OH):CHOH |. ou... liquid 
Glyceryl tributyrate........ CuHaOdixoiMactde oscke oss liquid 
YCINOs . dc. RHAR oc dues ee HiNCHCO:H ist $2. es solid 
Glycbgerins\ctaninte ces cece (CsHi00s)x per kg.......... solid 
Glycolliclacidiint :.1 3. 5.1 Pe ane ors Fae Conger solid 
Glycylglycine.............. GiBQaNe Wi latinds de ean cas solid 
n-Heptaldehyde............ CH3(CH:)sCHO BU Oda cosa acnsers liquid 
n=Heptane..).iaigals § cies. w ns COvNS (hee ee be Ae aera liquid 
Heptinesl. jan ay ce os CH -C(GHs)«CHa beat AR cee liquid 
n-Heptyl alcohol........... CH3(CH2)sCH20H......... liquid 
Heptyl-aming hha ss ons sce GH RNs FIR be. cs Berk liquid 
Heptyliciacidijinsu:.. <-. 5... OrHiOvesyt ede. vcictes liquid 
N=-HEXANG. | foMOR Bk not cece COT She WR AM cat it Pee One liquid 
Hexachlorbenzene.......... CoCla star tat eters citee aad solid 
Hexachlorethane........... Cale Save TcJOSt Soca os solid 
Hexadecane................ Giusti e ee oreo solid 
Hexahydronaphthalene...... GyoHidd Sables tlseed lacs siden liquid 
Hexamethylbenzene........ Go(CHa)es Wont tatias visas crys solid 
Hexamethylenetetramine....| (CH2)sNa..... 06.0000 0 eens solid 
Hexamethylethane.......... [(CHs)sChv. tiene discus ces solid 
Hexyl amine. .iieei. sc... ese Be oe 8 ee ee liquid 
Hexylene. : 4. cies... ses GeBhie. Pietersen cs cay asics liquid 
Hippuriciacid -tise¢.s 01200. CHHGONHCH:COnit Le BSS solid 
Toetentale AClUMGR cs conn s GaHOwNetseee od cees-os solid 
Hareaicotens MOR t sere s eet (CsHsNH)s bea he Re en ra solid 
Hydroquinol, 206s. ..0.5 00. CoH (OW) Seite sce. solid 
Hydroquinoldimethyl ether. .| (CH30)2CeHa.............. solid 
p-Hydroxyazobenzene....... HOCcH«NoCeHsy). 2... 22 solid 
es -Hydroxybenzaldehyde..... CeH«(OH)CHO.......:....] liquid 
ydroxybenzaldehyde. ...| CcHs(OH)CHO............ solid 
p- FH edrosebenkldehy de: wees | Col OH) CHO fs ase 6 solid 
m-Hydroxybenzoic acid..... HOC sHiCOsHiais ewes solid 
p-Hydroxybenzoic acid...... HOG HiCOmiiber die sas cans solid 
6-Hydroxybutyraldehyde. . CHsCHOHCH:2CHO....... liquid 
DCO he tins tetas doncsidha leone hs CicHicOaNa tn ttid ec ccse. solid 
TndGlOe ds cuss rteinehe tc sien ews a CaBIN AF OMia ald bias cere solid 
Tnosttol ms. aif «, ccretelest sive ace Col GOsiitianl ties boas seat solid 
TOAGEGKIMN. cteiieee sco ies cere HIgeeeeriarthe css k aie. solid 
Isoamyl amine............. eee Re tere liquid 
Isobutane. . cdileee sccuss > CH3)sCHOMSG csc. gas- 
Isobutyl alcohol............ (CH " ae OH lmaghainads liquid 
Isobutyl amine............. CiHeN Hs. cQeetied fs acess liquid 
Isobutyléne?) octet ac asus ss (CHa)2C ‘CH: Me oc ciate gas 
Isobutyraldehyde........... (GHiysCHGHOME towemun vapor 
Isobutyramide............. (CHs)xPCHCONH:2.......... solid 
Isobutyric acid............. (CHs)sCHCO:H.).,.....25.. liquid 
Taceugenol <3 an iadt bc a.cr:2.000 CioHw2O2....... ..| liquid 
[eopentane.:t. malnoh pena cince. CsHiz:.. ... gas 
Isopentane. . Bs +0) || OBEALS cee de liquid 
Isophthalic acid. . .. | CoHa(CO2H)2. ..| solid 
Isopropyl alcohol. ..| (CHs)s>CHOH..... ..| liquid 
Isopropylbenzene. . on | MOH s ACH Osis a8. bs ieicncn eo liquid 
Isopropyltoluene..........- PaTAC HRY (CHsCHCs)— liquid 


Isopropyltoluene, see Cymene 


EMG 
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HEAT OF COMBUSTION (Continued) 


For OrGANiIc COMPOUNDS 


Heat of 
Phys- 
Name Formula ical ee 
state | calories 
TROBALTOLG NS tee te fa. 2 sik os Cie mOn Sree eter data liquid | 1,233.9 
Lacticscid )D meen. ak CHACHONCOstI ae a aa : aeahe 
Lactose (anhydr.).......... WaHarOii Patan gates ad siteaarrap. + soli : 
Wauriciacid eit. cscs 6c OPES PAO een lo bu oto solid | 1,763.25* 
Leucine raat aren ta on vets GBH RON sate Sed oceans solid 855.6 
G-LAMONENE fees se ses es OFT é Fries ance noe ar liquid | 1,471.2 
Maleic acid (cis)........... GeO. Meds cots ee eaves solid 323.89* 
Maleic anhydride........... (GHCO)sOM ites and dan solid 332.10* 
-Maliavacia) Tees dence eaa (CHOHCH2):(COzH)2...... solid 317.37* 
Maloniciacid semis «5 sah Coy sine SPAR AE heen Piatats solid 205.82* 
Mialtoseer co: bembth ate ein nr ¢ GistssOit ean akinas selec e 4 solid | 1,349.3* 
Mandelic acid.............. CsHsCHOHCO:H FAO aivateeiae solid 890.3 
a-Mannitolociee tats ces sy CollinOe. tere ts ht ae scchenia’ solid 727.6 
Menthenest tivities acco. COA ORT Reus ahi cicitie eu Re Oe liquid | 1,523.2 
Menthol: homes ceases Coble Ste ted s G isle ans solid | 1,508.8 
Mesitylene’.c cerita secs eas (CH3)sCeHs—(1, 3, 5)....... liquid | 1,243.6 
Mesitylioxidertcon des +0 +. 9% (CH3)2C -CHCOCHs Beri Fei liquid 846.7 
Mesotartaric acid........... LOE Micndla eae solid 276.0 
Methane Mieiiee o6-oes.x -« oe gas 212579" 
Methyl acetate............. liquid 81.2 
Methyl alcohol............. liquid 173.64* 
Methyl amine... liquid 25354 
Methylaniline..... liquid 973.5 
Methyl benzoate .| liquid | 945.9* 
Methyl bromide............ .| Vapor 184.0 
Methyl butyl ketone. . . liquid 895.2 
Methyl tert-butyl ketone, see Pinacoline 
Methyl butyrate........... i OOGH eters siaars 6 spo liquid 692.8 
Methyl carbylamine........ CH3sNC Pe, ck, Te CHE liquid] 320.1 
Methyl chloride............ CHiGIy aaa oieiere aie ers uate gas 164.2 
Methyl cinnamate.......... CioklicOaath peteten Gerasecersa es solid | 1,213.0 
Methylcyclobutane......... CH;CHCH:CH:CHs3........ liquid 784.2 
Methylcycloheptane........ CH3G7 ia sinned oe ccsne «ys liquid | 1,244.5 
Methylcyclohexane......... CHC ckidthe ter tics. cearate ¢ liquid | 1,091.8 
Methyleyclopentane........ CHCH.GsHeC Hiss aici sos liquid 937.9 
Methyldiethy! carbinol...... apr ead a Shaaedoy tat liquid 927.0 
Methylene chlorid (Ceres ees kG) 6 0 O] Rate Acta! 376 See oeee vapor 106.8 
Methylene iodide........... CHL MANNE eoetia's et is.01s 9. liquid 178.4 
Methylethyl ether.......... CHGOC THES sme tanes nt es vapor] 503.69* 
Methylethyl ketone......... CH; COCs Himes eects o- liquid] 584.17* 
Methyl formate............ HCO E Store gece aces liquid 234.1* 
2-Methylheptane........... (CHENCH:- Cilltis. ciccc. liquid | 1,306.1 
2-Methylhexane............ (CHz)sCH@ihee ots... seen. liquid | 1,148.9 
3-Methylhexane............ (C2Hs)(CH3)CHCsH7....... liquid | 1,148.9 
Methylhexyl ketone........ po pd As 830. eee ae liquid | 1,205.1 
Methyl iodidei.. 03.6.5. CHa ie ete liquid 194.7 
Methyl isobutyrate......... (CHysCiICO.CH, 5 Saree liquid | 694.2 
Methyl isocyanate.......... INCOR Bead anna cats liquid 269.4 
Methylisopropyl ketone..... CH-GOCH (CHa: BR telecine liquid 733.9 
Metliyliactates;@ey...2...5 CH:3CHOHCO:CHs......... liquid 497.2 
Methyl propionate.......... GH COW Ns ick ces se vapor 552.3 
Methylpropyl ketone....... CHsCOCsHi i wraiecc occ. liquid 740.78* 
yh de Balicylates; 2... .c.. HOGsHiCO:C Hae ca ae 5 3.2 liquid 898.6* 
Milk sugar, see Lactose 
Morphine tet. ceeicte ss erecas 2,146.3 
Mucic¢sacidics peerttidi-sccit v0 483.0* 
Myristit‘aeidimeiin «ec. nes < 2.073.91* 
Naphthalene. cies crea se CioHs 1,231.8* 
a-Naphthoic acid........... 1,231.8 
8-Naphthoic acid........... CioH;CO2H 1,227.6 
a-Naphthol:oMicctoness oat CioH70H 1,185.4 
B-Napithola-.eeemee aca. a. « 1,187.2 
a-Naphthonitrile........... ¢ 1,326.2 
8-Naphthonitrile........... 1,321.0 
a-Naphthoquinone. . j 1,100.8 
8-Naphthoquinone 1,106.4 
a-Naphthyl amine. 1,263.5 
8-Naphthyl amine. 1,261.0 
Narceine. .. Bee 2,802.9 
Narcotinie. 4. Peat. ase. 2,644.5 
INicotines..) saceaeer cet esac 1,427.7 
o-Nitraniline anand. 65 CsHa(N He) (NOs) CRG x, = are solid 765.8 
m-Nitraniline.mienn<> ccc CeHa(NH2)(NOo)...........| solid 765.2 
p-Nitrabiline: asada... es - CeHa(NH2)(NO2).........-- solid 761.0 
m-Nitrobenzaldehyde....... O:NCscHICHO tre te ee: solid 800.4 
Nitrobenzene sie. fea oa. se CoH sNOnes eee ee ee liquid | 739.2 
m-Nitrobenzoic acid........ O:N@eHiCO:Ht sees. mannan solid 729.1 
Nitroethane? . 48h dscns. CeHsNOn sombre iain ts queen liquid | 322.2 
Nitroglycerine, see Trinitroglycerol 
Nitroimnethane:eaer ss. 5.c% CHa NO andtivctrcttieys aye x00 liquid 169.4 
o-Nitrophenollmired een. HOCH eNO we oincon ac solid 689.1 
m-Nitrophenol............. HOGIHINOZ eee ee solid 684.4 
p-Nitrophenol.............. HOGsHiNOi acess oc en solid 688.8 
Nitropropane® Jaen... oso CaHrN Oar ite serine nicks enters liquid | 477.9 
o-Nitrotoluene............. CHiaCsHiNOgsee te aces liquid} 897.0 
p-Nitrotoluene............. CHaCsHeNOst tera ate ae solid 888.6 
Octahydronaphthalene...... Giles. anderen me liquid | 1,461.7 
m-OCtane in Si Pune Fo eke CoH ees Cece enicemicn ion. liquid | 1,302.7 
Octylalcoholemos wes anc CaolsOn ee ti tlatheiictoesniat liquid | 1,262.0 
Lote Scicl Pereira te tee rele ate CisHgO rt rt a eseiccisday: liquid | 2,657.4* 
Oxalictacidy: Gttinctcn. « mak: (COB seheronre thames cisions fess solid 58.7* 
Oxamide imei cas ns srs: (CONH2)3°5,08 HER cts. aa solid | 203.2 
Palmiti¢vacid’s a. .60.006. 05 Cre eOe ch dsies. soc ARR solid | 2,384.76* 
*25G 
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For OrGANIC COMPOUNDS 


Phys 
Name Formula ical 
state 
Papaverine; $<: stetee wrssaetelsrste CroHinOsNr Paige 3 bere. solid 
Pentamethylbenzene........ CoH (CHa) 5 20; Wes Mi pircnrenn solid 
n-Penitane' «5 siren nseiationnas CoPlsan ts Vee Ce trecuersirte gas 
n-Pentane’....: Meveton bien: centre LOM: Pare tat; ere ee A eee liquid 
Phenacetin. = .. See". btoctee CwoHO2N RAMI S tatevateneysterstd solid 
Phenanthraquinone......... Cra eh aetna lotery oxo tenors solid 
Phenanthrene, Mire ee Giga ses caer ei A lecrescssverds solid 
Phenetole.S .. SAW agen. CcHiOCsHs frei lel HOY liquid 
Phenol §GFi4:) : HARE ner CoH tO ated dd shee cioreonate solid 
Phenylacetic acid........... CoHsCHsCOoH iid iiss s | SOL 
Phenylacetylene............ COP sO Ole wists) 0) Bienes e liquid 
PhenylalanineWvr.po eee e, CoHiiOa Ne iyanto dd leis center ets solid 
p-Phenylenediamine........ GcHit(NHs)attitr de asse a: solid 
Phenylethylene, see Styrene 
Phenyl¢lycinessvin. woes CoHsNHCH2COoH......... solid 
Phenylhydrazine........... GeHsNeHescheten de coe solid 
Phenylhydroxylamine....... CoHsNHOM@ Waste tan cade. liquid 
Phenyhiodide:. ##a....ceeces Gollel SU athe dintcctade liquid 
Piloroatucing! Ros See CeHx(OM)siftecs ace ts solid 
CA CHADS OE | fs 5, pas Peo ree Ao het PO ee solid 
Phthalic anhydride......... CoHi(CO)OM Hee ie ccckeds solid 
Phthalimdey Sob evict teeen CsHiOiwN scp. oe oe, solid 
Picrig acid aah oat biaciertcats CeH2(OH) (NO2)3s—(1, 2, 4, 6)| solid 
Pinacoling, 5 hesmaste tts te CHiCOC(CHa) sia ies ead. solid 
Piperidine 7. behets et Cot pee eesti liquid 
Pineronalin stake itera act eats CaHeOpe seer tate eicuesss ns solid 
Propgnesess: os umrsi aces oe CrBas res sepictoee ts gas 
Propine, see Allylene 
Propionaldehyde........... CoH CHOW A mle eas liquid 
Propionamide. (22% .)..0.0..... CiiCONE eee ees solid 
Propionic acid............. CsHi COs Rhee eas cs liquid 
Propionic anhydride........ (CsHsCO)SON ete sedicen cane liquid 
Propionitrile Meee encore. CrHiON ieee degea ta) liquid 
n-Propyl alcohol............ Cri O Feta catae liquid 
Propyl/amine. peer ane cairo CsHiNHivesot seenieee ont liquid 
n-Propylbenzene........... CsHiCoHe lates rocmcte seskeeute liquid 
Propyl*bromide!!).)......:,... CrEE Bre re aaa. vapor 
Propyl carbylamine......... GCSE NG 32. tonite sane a liquid 
Propyl chloride, ..5....5-.. Cal: Cl ieee duehiciescnae vapor 
Propylene..et nce. CHiCHICHT ease ten ie gas 
Propylene glycol........... per arta ater tk E eos liquid 
n-Propyl iodide............ COP Gf Bruce butions tobenrnee liquid 
n-Propyltoluene............ CeHa(CHs) Ser ROT Kt 3)....| liquid 
Paeudocumeone. .<tw.siise. «+ CeHs(CHs)s—(1, 2, 4)....... liquid 
Pyridine.a2 canada hore as. CsHiuNG Weide clonkcasaye liquid 
Pyrocatechol........«+. mdse CsHy(OH)an . ces 955 EGE. . solid 
Pyrogallol ticrwor wenn scr nets Gakis(O) aimee solid 
IPVTTOlO Rte cert ecae tamer CHEN ees: ant ath liquid 
Quercitolian ae. he este WakiisOscrricute citar atapeierevene che solid 
Quinoline. 544 .$0. emu weld tds CoH N ae? famed ae odes. are liquid 
Gumone Sraerckectws «bie Series 96 O;sGeHa :OReraittianaes Se tetatrire solid 
AMINE: <).:s sek Npasinstass J GisHaOie: 2.4"! doasteaseren oe solid 
Retond 7.Ae tees olin steers tens Cig in OM Manco sicivioai Ae solid 
Resorcinol..., .lansias 7-0. 0s + 40 CsHi(OH)2 pase acercinaeter aie ae solid 
Resorcinoldimethyl ether... .| (CH30)2CeHa.............. liquid 
Rhamnose....5 886: Sh Phe «is @eHisOe itccl fred bits solid 
Safrole $4.5, 60. 2s RRs CroHhOstan Side sinew a4 liquid 
Salicylaldehyde, see o-Hydroxrybenzaldehyde \ 
*Salicylic acid. :*. « da..S2.0. HOCsHiCO2H—(]1, 2)...... solid 
Sarcosin@.si8 sen Gane os CH3NHCH:COcH.......... solid 
Sebacic acid......:h.si..-. (CH2)s(CO2H) ai ae shes gamcaais solid 
Bkatoles. iiss. psa ehine ss GoHN)... ccisetedeinips anions liquid 
a=Sorbosé.te erecta ce sheeee CoO. cir ones esccssetee ere solid 
Starch Geiicascacees ciarewk se (CeH100s)x per kg.......... solid 
Stearic‘acid: S2o.8csris ole (OPS ER OPE A 52 Sater a eae solid 
Strychninene-sueme ee ee CENIBOUN Seems orton solid 
Styrene, £20636. 0a oh Ae on GeHiCH ‘CHa iivisen:. 16.300 liquid 
Suberic acid: ..... .h.des oan (CH2)6(CO2H)s. . ; te oa BOlid 
Succiniciacid\hs.... Wek.des ee (CHeCOs) s patacisGh lista solid 
Succinic acid nitrile......... (CHIEGN )sseten tine hc cee liquid 
Succinic anhydride......... (CH: COVORRL Cee solid 
Sutcinimide...... 0. ih isants ¢ CH OmNesh. HOTS a OR of) sd solid 
Siicrosene.ch-viics oan + cae ate Cis seO 1 es dan euisenes solid 
Sylvestrene:.:.sessuh sete Gibliisseae te orice eee ate liquid 
P¥artaricacid® “Grn o.nsse sen (CHOH)s(GO2H)» aetitea ation solid 
d, l-Tartaric acid (anhydr.).. (CHOES COLES. Meh eesra ih solid 
Terephthalic acid........... CoH COT Stee catcctienincts solid 
Terpin hydrate............. CwHaOss iz eolicastet. to ton solid 
eérpineol . Hosea; Meciaevleorene COP 2 fT O Ment Ake Someone solid 
Tetrahydrobenzene......... CoHiticen rete ee ae he liquid 
Tetrahydronaphthalene..... Cros bh tate aeons at tees liquid 
Tetramethylmethane....... FAS EVA oR a ee ee ae gas 
Tetraphenylmethane........ (Otic) aCe erecestarsdreictrst es srove solid 
Tenry nc him 65. Cen Ae GiHsNeOasG yong Td Socal solid 
Thebaine. 46s 6%, aie cts eres CioHaOsNis. Pes itahe any: aaah solid 
EPI OPEN Gaited cin cl aiece oth esac? GaSe cea ee ats liquid 
PP HUjaNSs Mes s sioatae sawdoven ty Cro ta eee ocshesenerese sere liquid 
ADDY THON cue sina aebaiart Cis nO -permtrate re et liquid 
DPhymoltecte erate ee CroHnO Fee eee ete solid 
Thymoquinone............. ewan Fy.eaktnusd game Yosuke solid 
M iy) FY) YR ne ere cpa ony HaCoklgtacti’ sscroiniise schieie liquid 
= DOLMG BIG 15.04 oucatecnener CHICULCOsH rat ct ntact solid 
*25' GC 


**Recommended as a secondary thermochemical standard. 
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Heat of 
combus- 
tion, kg. 
calories 


2,478.1 
1,554.0 
845.16* 
838.78* 
1,285.2 
1,544.0 
1,685.6* 
1,060.3 
729.80* 
930.4* 
1,024.2 
1,111.3 
843.4 


870.7 
530.57* 


434.1* 


928.9 


HEAT OF COMBUSTION (Continued) 


For OrGANic CoMPOUNDS 


Phys- Heat of 


. bus- 
Name Formula ical an : 
, kg. 
state | calories 
AM= LONG ACIG scales feroieieone.0:« CHsCeHu€ Oe seein) solid 928.6 
-TOluic acid. sorsih. <1. ---- CHiGiHiCO See sees solid 926.9 
O-DONUGING n 6 se Sele oic.ss. ere. CHiCeHiN Hessen sie es oe liquid | 964.3 
MD OLUIGINO a tet eke ialaus ayers « CHiCdHiN Hey enecscstentt liquid | 965.3 
FS Wa) he HT boli oct o BOO GHsCaHiN Hat nic ole oxsceiesesaccts solid 958.4 
O= ROMMEL Leeson = oes.6 CHiCeHiCNig eeten nen liquid | 1,030.3 
AT OMIGUINONO he eeletatet see1s0 «sei CrHOs eG ois piss cavecas solid 803.2 
Triaminotriphenyl carbinol. .| (CeHsNH2)sCOH........... solid | 2,483.5 
Tribenzyl amine............ MCoHiC Ha) sNigettombelerstecses,<2s0 solid | 2,762.1 
Trichloracetic acid.......... CLC: COMI. Sh cob bccn: solid 92.8 
Mriethylamine msi occa 3. (CaF) a NO irertstoro ots faust stacr sess liquid | 1,036.8 
Triethyl carbinol........... (Gros) sCHOM Meer Cera liquid | 1,080.0 
Triisoamyl amine........... (CH3)2CHCH2CH2)3sN...... liquid | 2,459.3 
Triisobutyl amine.......... (CH3)2xCHCH3))]3N.......... liquid | 1,973.6 
Trimethyl amine........... (COs OVS eee O.4 SeOr eee liquid | 578.6 
2, 2, 3-Trimethylbutane..... (CH3)sC.CH(CHs)2......... liquid | 1,147.9 
Trimethyl carbinol......... (CH3)sCOH A ateiic. seas liquid | 629.3 
Trimethylone hie sce sien: CHsCHeC Ha eitatetis siossi0, ater gas 499.89* 
Trimethylethylene.......... (CHs)sC:CHCHE tees liquid | 796.0 
Trimethylethylene.......... (CH3)s0-CHCHs we: vapor | 803.6 
2, 2, 4-Trimethylpentane. ...| (CH3)sC.CH2CH(CHs)2..... liquid | 1,303.9 
Trinitrobenzene............ CeH:2(NOz)s—(1, 3, 5)....... solid 663.7 
Trinitroglycerol............ Css (NOs) tac serene es liquid | 368.4 
Trinitrotoluene............. ripe eal Bet ee solid 820.7 
Triphenyl amine........... (CsHs)sNc >. ceceene nee. solid | 2,267.8 
Triphenylbenzene.......... CeH3(CeHs)s—(1, 3, 5)...... solid | 2,936.7 
Triphenyl carbinol.......... (CcHs)sC HOH see sonar solid | 2,340.8 
Triphenylmethane.......... (Calls) sCH oes tee ve ees ss solid | 2,388.7 
Triphenyl methyl........... (Ces) s@erentaciy eins) wevune solid | 2,378.5 
TY TOsin@te chee eas sae es CoHunOsNiaviytiarietels +c aise. solid | 1,070.2 
Undecylic acid............. CnHsOs. sca ties ss solid | 1,615.9 
UPenttren cred caiccdl sree sea (NHs)s©O te teat cicies ans solid 150.97* 
Urethanetaeoce scares ceases NEsCOCsHatcmetias on ugieos solid 397.2 
Uric'acid’ het tanaeice- ssc CoHiOsNetose ence solid 460.2 
m-Valericjacid, cj. 0.26 .0e+s CAH CO toa cerns liquid] 678.12* 
Vanilliniin 2 cterenrcajeress orcwuece Se Aa eae ..| solid 914.1 
(=>, 4 Fy SG Se aoe (CHa) tCpHecteac mane can liquid | 1,091.7 
MaKVlONOs Pee nichts esos ne 6 (GHs)sCoHateen cota cccen ss liquid | 1,088.4 
Mc ylon@es istisiat siete ss (CHg)sCeHa, etme ecetena liquid | 1,089.1 
ere ee ot, ea Oe CpbcOsteenins acti ce ncws solid 5§59.0* 


HEAT OF FORMATION 


For ORGANIC COMPOUNDS 


The heat of formation of a compound ‘“‘A”’ is equal to the sum of the heats of 
formation of the products of combustion minus the heat of combustion (see 
preceding table) of the compound ‘‘A.”’ The heat of formation of: 


Freetelements ys j.ccvernes. ates Netra eens 0 kg-cal 
CON (CRS) io saa iciery tor verordde myo tchotaie 94.38 ‘* 
LH OWMiquid from’) H)s..0.-raskeineee a. oe 34.1952 
HF (dilute aqueous solution)............ 75.6 ce 
SOe (gaa) 6 cow o eee wae Ee ee 69.3 < 
HBr (aqueous solution)...............-. 28:54 .*« 
HCl (aqueous solution)................. 39.46 ‘* 
HNOs (aqueous solution)............... 49.80 ‘ 
H2SO, (aqueous solution)............... 207.5 My 
Example I 


To calculate the heat of formation of methane (CH,) where 


Heat of combustion of methane = 210.8 
Heat of formation of CO2 
Heat of formation of }H:0 


and where the combustion occurs according to the equation: 
CHa + 202 = CO: (gas) + 2H20 (liquid) 


Then the heat of formation of CHa = 94.38 + 4(34.19) — 210.8 = +20.34 
kg-cal. per gram molecular weight. 


Example II 
To calculate the heat of formation of ethylene (C2H.) where 
Heat of combustion of ethylene = 337.23 
and the combustion occurs according to the equation: 
C2Ha + 302 = 2CO: + 2H20 
The heat of formation of C2Hy = 2(94.38) + 4(34.19) —337.23 = —11.71 kg- 
cal. per gram molecular weight. 
Example III 
To calculate the heat of formation of ethylamine (C2:HsNH:2) where 
Heat of combustion of ethylamine = 46.5 
and the combustion occurs according to the equation: 
C:HsNH2 + 3.7502 = 2CO: + 3.5(H20) + 0.5N2 


The heat of formation of C:HsNH: = 2(94.38) + 7(34.19) + O(Nz) — 409.5 = 
+1859 kg-cal. per gram magleculan weight. at 
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LOWERING OF VAPOR PRESSURE BY SALTS IN AQUEOUS SOLUTIONS 


_ The table gives the reduction of the vapor pressure in millimeters due to the presence of the number of grammolecules of salt per liter of water 
given at the head of the columns, at the temperature 100° C, at which temperature the vapor pressure of pure water is 760 millimeters. 


(From Smithsonian Tables.) 


Substance 10.0 Substance 0.5/1.0] 2.0 | 3.0 | 4.0 | 5.0 | 6.0 | 8.0 | 10.0 
Als(SO4)s........ TiO seers orat 15.9/37.4| 78.1 
AICls LisCrOg, rasta ah 16.4/32.6] 74.0/120.0]171.0 
BaS:0¢.......... MESO sane 6.5/12.0] 24.5] 47.5 
BarOH) a. ci.....3% MgCl: ..........|16.8/39.0]100. 5/183. 3/277 .0|377.0 
Ba(NOs)2.... Mg(NOs3)z........ 17.6|42.0/101.0/174.8 
Ba(ClOs)2........ MgBraec te 17.9]44.0]115.8/205.3/298.5 
BaCls. 0... 6.8 MgH2(S804)e...... 18.3/46.0]116.0 
| eee MaSQGrk 4.105. 6.0|10.5] 21.0 
| SO pa yommaoe MnCl. 15.0|/34.0) 76.0/122.3]167.0/209.0 
Ca(NOs)2......-. NaH2POu........ 10.5/20.0] 36.5] 51.7] 66.8] 82.0] 96.5/126.7/157.1 
CaCls........... NaHSO@ eck: 10.9/22.1] 47.3] 75.0/100. 2/126. 1/148. 5/189.7/231.4 
CaBre........... NaNOs..3). 08.8: 10.6/22.5| 46.2| 68.1] 90.3]111.5/131.7/167.8)198.8 
CaSO. NaClOy ee, rete 10.5/23.0| 48.4] 73.5] 98.5|123.3/147.5]196.5/223.5 
Bdlas.'tcthics sank (NaPOs)s........ 11.6 
CdBrz........... NaO Ease eee: 11.8/22.8] 48.2] 77.3/107.5/139.1/172. 5/243 .3/314.0 
CdCh........... NaNOsmeuieain: 11.6/24.4| 50.0] 75.0] 98.2/122.5/146.5|/189.0)226.2 
d(NO2)2...000 0%. NazHPO, 12.1|23.5] 43.0) 60.0] 78.7] 99.8/122.1 
Cd(ClOs)s..05. <2. NaHC@Ose. ten. es 12.9/24.1] 48.2] 77.6|102.2/127.8/152.0/198.0)/239.4 
NOYES soamaee NasSOtea ee 12.6|/25.0] 48.9] 74.2 
CoCls........... NaCleniee sme ae 12.3/25.2| 52.1] 80.0/111.0/143.0|176.5 
Co(NOs;)z....... NaBrOsien sis fae 12.1|25.0] 54.1) 81.3]108.8/136.0 
BeSO4, co: 2 e.aih NaBiiesteas ots 12.6|/25.9] 57.0] 89.2/124.2/159.5/197.5/268.0 
HsBOs........... NE ge ed on Sel 12.1/25.6] 60.2| 99.5/136.7/177. 5/221. 0/301. 5/370.0 
HsPO. .9|189.5 Na«P207......... 13.2/22.0 
ONC Oye Aarne NasCOneneen nee 14.3/27.3] 53.5] 80.2/111.0 
BEESON isi oi cso sian0,% Na2C204 14.5/30.0] 65.8/105.8|146.0 
KH2PO, NasWOcees 2 ee 14.8|/33.6] 71.6/115.7/162.6 
BONO s Moc. sic ct .3]148.0 NasPOu.......... 16.5|30.0] 52.5 
KClO; (NaPOs)s........ 17.1/36.5 
EO Pees aeeiaaen NEGNOseeeeee 12.8/22.0| 42.1] 62.7| 82.9/103.8]121.0/152.2/180.0 
KHSO, (NH4)2SiFls....../11.5/25.0] 44.5 
HNO:........505 f0}108 Sa NHiClane aise ee 12,0/23.7| 45.1] 69.3] 94.2/118.5/138.2/179.0/213.8 
BAU O) S tee cco eps NHiHSO....... 11.5/22.0] 46.8] 71.0] 94.5]118. |139.0/181.2/218.0 
ae (NH4)280u4....... 11.0/24.0) 46.5) 69.5] 93.0/117.0/141.8 
BELO O $f. .c 5 = oe OPN Hi Bregeeaee 11.9|/23.9| 48.8] 74.1] 99.4/121.5/145.5/190.2/228.5 
KI.............. 5|278.5 NHul 12.9/25.1) 49.8] 78.5|104.5/132.3/156.0/200.0/243.5 
K.C20, NiSOden 5k he 5.0/10.2] 21.5 
MaWOs.....0.53- INiCla tte mead: 16.1]37.0] 86.7/147.0|212.8 
K:CO; Ni(NOs;)2........ 16.1|37.3] 91.3]156.2/235.0 
BMT fs avec» .5|387.8 Pb(NOs)2........ 12.3|23.5] 45.0] 63.0 
K2CrO, Sr(SOs)2.......-. 7.2|20.3| 47.0 
RENO s...00 sess .4]309.2 Sr(NOs)2......... 15.8/31.0] 64.0] 97.4/131.4 
Ms cs cepa x3 56/898.5 SrCls.jccc. 2.0 e om 16.8|/38.8] 91.4/156.8/223.3/281.5 
LiBr. -6|488.0 SrBravcesas cures 17.8|42.0]101.1|179.0/267.0 
| Oe ZnSO ides vss vieat 4.9]10.4] 21.5] 42.1] 66.2 
LiHSO, ZnClo.........-.-| 9-2]18.7| 46.2] 75.0/107.0/153.0/195.0 
BE eiars o)s so oes .0/445.0 Zn(NOs)s........ 16.6/39.0| 93.5/157.5/223.8 
PasBiFle,......... 


THERMAL CONDUCTIVITY OF GASES 
The values in this table are given as cal/ (sec) (cm?)(°C/cm)  10-*. To convert these values to Btu/(hr) (ft?) (°F/ft) x 10-* 


multiply by 241.909. 
°F |—400| —300 | —200 | —100| —40 | —20 0 

Gas °C |—240| —184.4|—128.9|—73.3| —40 |—28.9|—17.8 
ACotyleney fe lemme errs st] cnc rre ess 28.10) 34.71] 37.19] 39.67 
Aire TN eee cteat WS a Grave alate le a.aie 50.09] 52.15) 54.22 
(AMMONIA oe || Peuetedelllectteud eieuel||svatvdstive siflstsvers os 43.39) 45.87] 48.35 
Argon $09 * ye epee eistneteietsl| teateterer. cif eloie sav 34.30] 35.95) 37.19 
Bromine.) 7h) | hasdetetncerel (tira. eiists ace s||\s.cuare Raritan dedetions 9.09 
Me Eitan ||| Pereieteie re ieasl | ccretetehs.ni|'stecate sy s:|icverte cai] ec aratiere senseless 
ISBUtADGE Se ee ret ereme ars tetatey ia tuh wr zvatic we Wletarave ele ls aieaes, elireiece ss 
Carboni dioxide. Fy llieer aemmreiri bile cieteiate ailiere’s 9.0% 27.90) 29.75) 31.70 
Carb ony Cis Linders oll) merrell setrwetetar sl [er manrterens:|/ Methane. s,| kote ses tavei| ieee! ole 14.05 
Carbon monoxide. |)s crm <tieciststers olnvecty cts ictarre =< 47.94) 50.00} 51.95 
Chlorined sii Siltf era take dilveisttereys ia|leters eens 15.29) 16.53} 17.36 
Detitertum sb lessee eae cea ristavak eset eb-e ea 274 .82/285.15|295.07 
Wthane. on fe is cee ancora alle aiet ea 23.97) 32.65) 35.54] 38.43 
Hthanole’ WE ibs seer ilcteu trea lbi eter sis fi]loto. cus. a [ise whaytyy| atonal. «lll etecctted a 
Ethylaminey bo) i. ec cmeebeed tes steacte a 'ell rely cains2)|| afeuy aveegs|lere se orallleeaareres 
Hithylene™ 999 20 ea i eesete alinertens + 26.86) 33.06] 35.54] 38.02 
Bluorines 99) i #)}); ce 18.18] 30.58] 43.39] 50.83] 52.90) 55.38 
Helium 84.31] 163.24 | 221.51 |274.8 |304.99/314.49|324.00 
Hydrogen 59.92] 142.57 | 227.29 |308.7 |357.47/371.93)388.46 
Hydrogen bromide) itn ville eee leas ailialea cue 15.29} 16.11] 16.49 
Hydrogen ohloride||ice wee eteb tales aceillec ane. 25.62) 26.86) 28.51 
Ey drogen! Cyanide: |\arc eine ierte dtr ces leis. ce cilfenzren eal Rien acs 23.97 
Hydrogen: sitfide wi ieean|\stm rarer. ele cope ss siliste «0/3 oc euecall avoeeatans 28.10 
Krypton Sell aeece a relltometeMensrev sil lee eae cell ichecs wo aflsie otape sifletstads ais 19.84 
Methane |..... 22.32) 36.86] 52.07) 61.37| 64.55| 67.86 
Neon 9 57) Re Witte bee race ature < wilt ia vs, sve. 97 .94/100.84|104.14 
Nitricvoxide 95 0 sc feel heen 30.91] 42.40) 49.01] 51.24] 53.39 
Nitrogen 77" "|i. 20.25 | 33.06] 44.22) 50.42) 52.48) 54.55 
Nitrousloxides msleieirs|tremealindtie ak bees ca. - 28.93] 30.91] 32.90 
Oxygent s Sat oe Nite nc 18.84] 31.66| 43.72) 50.54) 52.81] 54.96 
H-Propane Per ale ie | eel eee ek soa 27.69) 29.75) 32.23 
Rd CCl a iReader es ||srercramiet Clare co aol cvteteerel liste nace 12.81] 13.64 
Rel2(CClsB eye w ietsicsevei| tierce ee cvoeutiens, «lls cache, «.0'|lentusteue.« 17.36] 18.60 
R-21(CHELE), te cscs aan alteaeae teres oalcueacsleee 2 21.90 
R-22(CHCIM sig gileteeiws| pein alate eiiac ccs canes. cat 24.80 
Waters gh 9 OR oa ikon lim irertete leprae Pes ceatelic. nase Ihies ike 34.71 
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THERMAL CONDUCTIVITY OF GASEOUS HELIUM, NITROGEN AND WATER 


From NSRDS-NBS 8 
R. W. Powell, C. Y. Ho, and P. E. Liley 
The thermal conductivity, k, is given in the units Milliwatt cm! °K-. To convert to Cal(gm) hr-! cm! °K~- multiply the values listed in the 
table by 0.860421 


k k k k 
He Ne He Ne H:0 He Nz H:0 He No 
T (K) T (K) T (K) T (K) 
0.08 0.00044 150 0.950 0.1385 650 2.64 0.467 0.518 1750 5.57 0.981 
0.09 0.00053 160 0.992 0.1474 660 2.67 0.472 0.529 1800 5.70 1.013 
0.10 0.00064 170 1.033 0.1562 670 2.69 0.478 0.540 1850 5.83 1.046 
0.15 0.00130 180 1.072 0.1651 680 2.72 0.483 0.551 1900 5.96 1.080 
0.20 0.00231 190 1.112 0.1739 690 2.75 0.488 0.562 1950 6.08 1.113 
0.25 0.0039 200 1.151 0.1826 700 2.78 0.493 0.572 2000 6.20 1.146 
0.30 0.0062 210 1.190 0.1908 . 710 2.81 0.498 0.58 2100 6.44 1.207 
0.35 0.0089 220 1.228 0.1989 720 2.84 0.503 0.59 2200 6.69 1.263 
0.40 0.0120 230 1.266 0.2067 730 2.87 0.508 0.60 2300 6.93 1.314 
0.45 0.0154 240 1.304 0.2145 740 2.90 0.513 0.62 2400 7.16 1.361 
0.5 0.0187 250 1.338 0.2222 (0.140)* 750 2.92 0.517 0.63 2500 7.39 1.406 
0.6 0.0231 260 1.372 0.2298 (0.148)* 760 2.95 0.522 0.64 2600 7.62 1.449 
0.7 0.0252 270 1.405 0.2374 (0.156)* 770 2.98 0.526 0.65 2700 7.85 1.494 
0.8 0.0262 280 1.437 0.2449 0.164 780 3.01 0.531 0.66 2800 8.07 1.542 
0.9 0.0266 290 1.468 0.2524 0.172 790 3.04 0.536 0.67 2900 8.29 1.590 
1.0 0.0269 300 1.499 0.2598 0.181 800 3.07 0.541 0.68 3000 8.51 1.640 
1.25 0.0281 310 1.530 - 0.2671 0.189 810 3.09 0.546 0.69 3100 8.72 1.691 
1.5 0.0306 320 1.560 0.2741 0.197 820 3.12 0.551 0.70 3200 8.95 1.743 
2.0 0.0393 330 1.590 0.2808 0.205 830 3.15 0.555 0.71 3300 9.16 1.795 
2.5 0.0502 340 1.619 0.2874 0.214 840 3.18 0.559 0.72 3400 9.37 1.853 
3.0 0.0607 350 1.649 0.2939 0.222 850 3.21 0.564 0.73 3500 9.58 1.915 
3.5 0.0732 360 1.678 0.3002 0.231 860 3.23 0.569 0.74 3600 9.79 
4.0 0.0803 370 1.708 0.3065 0.239 870 3.26 0.574 0.75 3700 10.00 
4.5 0.0879 380 1.737 0.3127 0.248 880 3.29 0.578 0.76 3800 10.22 
5.0 0.0962 390 1.766 0.3189 0.256 890 3.32 0.583 0.77 3900 10.43 
6 0.1113 400 1.795 0.3252 0.264 900 3.35 0.587 0.78 4000 10.64 
7 0.1247 410 1.824 0.3314 0.273 910 3.37 0.592 4100 10.85 
8 0.1393 420 1.853 0.3376 0.282 920 3.40 0.596 4200 11.06 
9 0.1523 430 1.882 0.3438 0.291 930 3.43 0.600 4300 11.27 
10 0.1640 440 1.914 0.3501 0.300 940 3.46 0.605 4400 11.48 
12 0.1866 450 1.947 0.3564 0.307 950 3.49 0.609 4500 11.69 
14 0.2067 460 1.980 0.3626 0.317 960 3.52 0.613 4600 11.90 
16 0.2259 470 2.013 0.3688 0.327 970 3.54 0.618 4700 12.11 
18 0.2435 480 2.046 0.3749 0.337 980 3.57 0.622 4800 12.31 
20 0.2582 490 2.080 0.3808 0.347 990 3.60 0.626 4900 12.51 
25 0.2962 500 2.114 0.3864 0.357 1000 3.63 0.631 5000 12.71 
30 0.3330 510 2.15 0.392 0.368 1050 3.76 0.651 
35 0.3669 520 2.18 0.398 0.378 1100 3.89 0.672 
40 0.4000 530 2.22 0.403 0.389 1150 4.03 0.693 
45 0.4314 540 2.25 0.408 0.400 1200 4.16 0.713 
50 0.4623 (0.0485) * 550 2.29 0.414 0.411 1250 4.29 0.733 
60 0.521 (0.0578) * 560 2.33 0.420 0.422 1300 4.43 0.754 
70 0.578 (0.0670) * 570 2.36 0.425 0.432 1350 4.55 0.775 
80 0.631 0.0762 580 2.40 0.431 0.443 1400 4.69 0.797 
90 0.679 0.0852 590 2.43 0.436 0.454 1450 4.82 0.819 
100 0.730 0.0941 600 2.47 0.441 0.464 1500 4.94 0.842 
110 0.776 0.1030 610 2.51 0.446 0.475 1550 5.07 0.867 
120 0.819 0.1119 620 2.54 0.452 0.486 1600 5.21 0.893 
130 0.863 0.1208 630 2.58 0.457 0.497 1650 5.33 0.921 
140 0.907 0.1296 640 2.61 0.462 0.508 1700 5.45 0.950 


THERMAL CONDUCTIVITY 


THERMAL CONDUCTIVITY OF 
DIELECTRIC CRYSTALS 


THERMAL CONDUCTIVITY OF ORGANIC ComMpounpDs(Continuec 


Substance k t; &C t, °F 
Conductivity 
mw/cm deg K } Diethyl ether...........--- 0.0003283 30 86 
Name Remarks Dichloroethane, 1-2......... 0.000302 20 68 
| Di-isopropyl] ether.........- 0.000262 20 68 
83° K | 273° K] Ethyl acetate.............. 0.0003560 16 60.8 
Ethyl alcohole. 2.) 20. 0.0003995 20 68 
Bry Sieger crear eta ate meee th 4 68 
7 % thy) bromide... 20.25 #2. 35 R 2 86 
Mae ee | ce aa oa eee ae a a2 | Ethyl etherg... -aag7h< ae 0.0003283} 30 86 
Do Renee he. Large crystals. . : 50 33 Bthyliiodides: -.tvec.0-< oe ee 0.0002651 30 86 
Caleitesys stig fen ons Main crystal axis perpendicular | 180 46 | Ethylene glycol...........-. 0.0006236 20 68 
trod as fee) & 
Do sasterevsedaats o's 410 Main erystal axis parallel to rod 293 54 Freon-12 (COUP). +o. '6 00002810 0-75 39-167 
‘Avitenl.. APS... al oryatal...99es@... ee : reon- SE), Soc eateO. 1 5 32-167 
ae PS BE it OD a] tet cel. “go> | Broom man(GHClaey o. 6+. og 0.0002309| 40 104 
KCL. epic atawele 402 92 | Freon-113 (CClzFCClsF). . . |0:0002379 0-80 32-176 
Nit ee ee Peter + acme 343 92 | Freon-114 (C2H:F4)........ 0.0002127 0-75 32-167 
NaCl eet Pressed at 8,000 atm 251 71 Glycerolitessachins ware. caer 0.000703 20 68 
Rock aalteeee. oe dawn eee 180 63 | Heptane (n).............. ,0.0003354 30 86 
Sylvite: cease ce. | eee, do: ee eet 343 g4 | Heptyl alcohol............ ,9.0003882 70-100 86-212 
KCl. ‘| Pressed at 1,250 atm.. 243 75 | Hexanei(n).)......25...+++% |0.0003287 30-100 86-212 
KCl. Pressed at 2,500 atm.. 368 g2 | Hexyl alcohol (n).......... |0.0003857 30-100 86-212 
KCl. Pressed at 8,900 atm.. 402 06 el odobenzene®. Scns oor '0.0002874 30-100 86-212 
KBr. Pressed at 8,000 atm.. 92 38 | Mesitylene. . - |0,0003246 20 68 
Nabe ee ee db. eee 50 25 | Methyl alcohol.. ..... 10.0004832] 20 68 
Kip ee ee i eee Oe IR eee a tees | | 121 29 | Methyl aniline.......... . |0.0004419 21.5 70.5 
K Fe a CSI Roh ee a aT 234 71 | Methyl chloride. .......... 0.0004597| —15(—) +30 5-86 
Na livid. ce Bees cdc ae, dé... et. Ban: 88 519 105 Methyl cyclohexane........ 0.0003052 30 86 
Rb Icey. fe cee NOSE. do. eae oe ea ee 59 33 Methylene chloride........ 0.0002908 0 32 
RbClos.¢..5.. ces Ve dower 7 ee 29 21 Nitrobenzene.............. |0.0003907 30-100 86-212 
90 % KBr, 10% KCl..|..... Cohn Coss howe Bhs 50 29 | Nitromethane............./0.0005142} 30 86 
75 % KBr, 25% KCl..|..... AG. ee ete eee 29 21 Nonane (i)... c.,1 snes ee ae 0.0003374 30-100 86-212 
50 % KBr, 50% KCl..|..... doe rn eee fares 25 25 Nonyl alcohol i): . |0.0004014 30-100 86-212 
25% KBr, 75% KCl..| Pressed at 8,000 atm........... 46 33 | Octane (n).. -+++++++10,0003469 30 86 
10% KBr, 90% KCl..]..... donee MN. ek 80 50 | Octyl alcohol (n).. RISE Te re 0.0003973 30-100 86-212 
50 % KCl, 50% NaCl.|..... do. Steet: ae 188 71 | Oleic acid. , veeeeee+10,0005514 26.5 79.7 
KNO eee RE... ee a6. Re. Re 17 21 Palmitic acid. . . .|0.0004097 72.5 162.5 
Mercurie chloride.,...|..... Co COWRA. alts Sete rc CRORE oe 17 13 Pentachloroethane. --|0.0002994 20 68 
aC andthe tee lioeons A Tie Asti aban cites a Sa 109 25 | Pentane (n).. .-|0,0003221 30 86 
NH Brice rahe ele eae dose eee kk ieee: 67 25 | Phencetole.. .-|0.0003577] —20 —4 
Ba(NOn)ascc eee le dO oe a eee oo eee 33 13 Phenyl hydrazine. . ..|0.0004121 25 69.8 
Copper atiliatenen «cl Mathes fc cri; hae ces oy Nee 29 21 | Propyl acetate (iso)........|0.000321 20 68 
Magnesium sulfate. ..5.|\ firs coe bac ccnett ate wert 25 25 | Propyl alcohol (iso)........ 0.0003362 20 68 
KiFe(CNo) ccs acl His aradesealc y oc « are, Sahel 17 17 | Propylene chloride.........|0.0002994 20-50 68-122 
Chrom. alum segey Gesc legion veces ace ORS Mls oR 13 21 | Propylene glycol (1-2)... .. 0.0004799 20-80 68-176 
Potaasiumralameyscsc, aca ee eas eee ee ee 13 21 Htearic acid en... ace aa 0.0003824 72.5 162.5 
Potassium bichromate| Main crystal axis perpendicular 17 21 | Tetrachloroethane (sym). ..|0.000272 20 68 | 
to rod axis. Tetrachloroethylene........ 0.0003866 20 68 | 
Dorward Main crystal axis parallel to rod 17 17 |] Tolueneoi.c).: .. Mire: ona 0.0003804; —80 —112 
i 0.0003221 20 68 
0.0002808 80 176 
Trichloroethylene..........,0.0003246} —60 —76 | 
0.0002775 20 68 
Triethylamine... .|0.0003498} —80 -—112 | 
10.0002891 20 68 
/0.0002664 44.4 112 
Xylene (o0).. 0.0003411 — 2am +80 caress 


THERMAL ConpuUCTIVITY OF ORGANIC COMPOUNDS 


The values in this table are given as cal/(sec)(cm*)(°C/cm), To conver 
these values to Btu/(hr)(ft?)(°F/ft) multiply by 242.08. 


Substance He 
Acetaldehyde............... 4 
CHEERS aiekayaiereges Mei | Os 30 
Acetic anhydride. ersrarsecon oes ; 21 
AGStONE Hee sionnacam eee. ‘ —80 
16 
Allylialooboli ae. sce nienie. 30 
Amy] acetate (n). Seshcvie aborts 20 
cite Sukie ote 2 
Amy] alcohol (a). Wale waved Oo Rey 30-100 
ates bromide (n) it Memes 33 
Reng i ae 16.5 
OMSENA\c05.. csasicievas cht oreete 22.5 
50 
8 
Bromobenzene............. 20 
utyl acetate (n)............ : 20 
Batvi alooholii(n)s.3. oom: 0. 20 
Carbon tetrachloride 20 
é 50 
Chlorobenzene.............. 
Chlorotoluene (p).. ees 
Chloroformiin } 2c 16 
20 
Cresol fm) wae 20 
bite 
Cumene.. 30° ‘ 
noe (p). 30 
HActaae 30 


Xylene (im). cae .0.0003767 


THERMAL ConpUcTIVITY OF INORGANIC COMPOUNDS 


t, °F 
| | 
eank P Wabevil Potriogsaterkonocdt 0.0001 198 -15(-) +30 5-86 
68. ASTZON Bie aes eee Meet os ee 0.0002895 -183 -297 
69.8 0.0001677  -133 -207 
-112 0.0000553  -105 -157.5 
61 f Bh fs 0.0000409 -75 -102.5 
167 Carbon dioxide............. 0.0002040 -50 -$8 
86 0.0002412 ~40 ~40 
8s 0.0002664 -»0 -22 
0.0002746 -20 4 
a¢-214 0.0002495 0 32 
64.4 Nitrogen creas ie Are 
61 : 5 ee .f - = 
72'5 0.0002961  -189 -308 
122 0.0002028 = - 158 ~253 | 
140 0.0000640 © - 105 -155 | 
284 RV GON excuse eawale nee ++ =| 0.0000500 (-207)-(-191) (-340)-(-312) 
68 0.0000504 —(-178)-(-182) (= 288)-(-295) | 
‘ Water (none cmite sererinetays +. -| 0.001326 =3 27 | 
68 0.001372 +7 4s | 
22 0.001456 27 81 
86-212 0.001522 47 117 
68 0.001575 67 153 
61 0.001625 97 207 
68 0.00163 5 107 225 f 
68 0.001628 157 315 | 
68.2 0.001580 197 ~ 387 
36 0.001463 247 441 
86 0.001288 297 $67 
ae 0.001006 347 637 


THERMAL CONDUCTIVITY (Continued) 
THERMAL CONDUCTIVITY OF MATERIALS 


THERMAL CONDUCTIVITY OF MISCELLANEOUS SUBSTANCES 


(Continued) 
Chlorinated diphenyl 1242... 0.0002936 30-100 86-212 
Chlorinated diphenyl 1248... 10 -0002808 30-100 Becata CELLULAR GrpsuM 
Light heat transfer oil.......J0.0003159| 30-100 86-212 ESS AR Ie GAH RICO 0. 8 0.35 
Petroleum ether............- 0.0003118 30 86 12 0.44 
ed Oil... 3 con bt sel testaai clo 0.0003366| 30 86 18 0.59 
ransformer oil <7... . 0615.6 oi 0.0004242 70-100 86-212 24 0.77 
30 1.00 
THERMAL CONDUCTIVITY OF MATERIALS Woops (Across Grain) 
(Bureau of Standards Letter Circular No. 227) Balsa’ i942 .605 seictQee es cee e eas ee 7.3 0.33 
D = Density in pounds per cubic foot. 8.8 0.38 
K = Thermal conductivity in B.T.U. per hour, square 20 0.58 
foot, and temperature gradient of 1 degree Fahrenheit OV Dress a eri eee a area a halen 29 0.67 
perinch thickness. The lower the conductivity, White pine: stesso ee canes aoe tos ip 32 «0.78 
the greater the insulating values. Mahogany................ 34 0.90 
Sorr FLExrstE MATERIALS IN SHEET Form D om inginia pine... -- esses eee 34 0.98 
BKC arsiole icelenoserereis ecole avcce wus eieithel ie ere epee 1.02 
Dry Zero Kapok between burlap or paper.. 1.0 0.24 MaDe Free ao Sate cuss puso e as ete ete ees rv 1.10 
2.0 0.25 ‘ 
Cabots Quilt Eel grass between kraft paper.... 3.4 0.25 MIscELLANEOUsS BuILDING MATERIALS 
4.6 0.26 (Data taken fi i 
Hair Welt) Felted cattle hair..-.:-......... 11.0 0.26 . K scantul nae K 
13.0 0.26 Cinder concrete.... 2to3 Limestone 4to9 
Balsam WoolChemically treated wood fibre.... 2.2 0.27 Building gypsum.... About3 Concrete....... 6 to 9 
Hairinsul 75% hair 25% jute............ 6.3) 0327 Plas IMM ayia ene Qe ot ata or maas 
ten sere 2to5 Sandstone...... 8 to 16 
50% hair 50% jute............ 6.1 0.26 Building brick 3to6 Marble 14 to 20 
Linofelt Flax fibres between paper........ 4.9 0.28 Cini see Us 1G 5 to 6 2"Gisniten =... 13 to 28 
Thermofelt Jute and asbestos fibres, felted... 10.0 0.37 ina ek , Ege: 
Hair and asbestos fibres. felted..- 7.8 0.28 *From various commercial laboratories and the 
Loose MATERIALS work of O. R. Sweeney at Iowa State College. 
Rock Wool Fibrous material made from rock, 6.0 0.26 THERMAL CONDUCTIVITY DATA 
also made in sheet form, felted and 10.0 0.27 ON CERAMIC MATERIALS 
confined with wire netting a eee ovaes 14.0 0.28 
18.0 0.29 Thermal 
Bulk Conductivity? 
Glass Wool Pyrex glass, curled.............. aie paee Descriptions Ces NG ter Deae 
Sil-O-Cel Powdered diatomaceous earth.... 10.6 0.31 mart 100°F |200°F | 300°F 
Regranulated Fine particles.................. 4 SO ee | rece) ea ee | ee |e | 
rk about 3{¢ inch particles......... 8.1 0°31 Bingla Crystals 
Thermofili Gypsum in powdered form...... 265) 702521 Psiicon cacbide 5 ext — |52.0 |50.0 | 49.0 
34. 0.60 pou : 4 — — a6-7 23.5 19. 5 
“ apphire, c-axis _ — 3 16. 14. 
Sawdust Narnia ci GS OSI Omics cea 12,00 Pal Te ae hire a axis 4 a Rees eee oa ltiss 
TEAWOOG.... 1.1 ee ee ee eee ees 10.9 0.42 Topaz, a-axis 5 — — 10.8 9.4 7.9 
Shavings Various, from planer........ Gock 0.41] Kyanite, c-axis 5 — — | 10.00] 8.6 7.4 
Charcoal ee maple, beech and _ birch, net Spinal, Xt be ave : _ = 9.6, 8.3, 7. 1 
bC.0tO.0 3 SEED DCR CROT Dey CLC Ickes ASR 3 tz, c- 4 nee = E : 
@ mesh. e oc 41s 28 E ssc 15.2 0.37] Quarts, see ff oo] 3.40 | 3.00 | 2.00 
utile, c- _— — ; : 
ZOIMESN ers ee eee ee 19.2 0.39 Rutile slip 4 a = ak me : an 
Fluorite 5 — —_— 5.30 4.37 3.45 
SEMI-FLEXIBLE MATERIALS IN SHEET ForM Beryl, aquamarine, Fs 
Flaxlinum Flax fibre............. 13.0 0.31] Beryl, aquamarine SN aE a 
Sea ae a ae a ow 6109108 (0) 618 © 6 0 vale ne 04: 2/00 #6 . . sae t) 4 im gee : : ; 
Fibrofelt Flax and rye fibre........ 1... 1360083 | es ee ge ie Mee oice'|t a an)| 9.45 
SemMi-RigID MATERIALS IN Boarp Form ape rnp eae 4 = 2.34 | 2.34 | 2.35 
Corkboard No added binder; ; very low density 5.4 0.25 fla Coranict i 
Corkboard No added binder; medium density 10.6 0.30 Sn02 spec. pore) Decree tian see tices ee eee 
Corkboard No added binder: high density .. 14.0 0.34] ZnO (yellow) 1 0.00 | 5.28 | 16.8 | 14.6 | 12.5 
reka Corkboard with asphaltic binder. 14.5 0.32 Agee (gray) 1 0.03 | 5.20 | 13.6 | 11.8 | 10.2 
Rock Cork Rock wool block with binder..... 14.5 0.326 vO (100%) 2 | 04 | 9:28 | 18:00 | 7:02 | 9:80 
sé ” , . . . 
a ck Grit 05, 1 | oo) get | ges) Sab] a 
ocho saaerrarma » Side Maer PbO (100 1 | 0.38 | 7.98 | 1.6 | 1.25] 0.98 
ANG ELLAWaDUID. fe ani eye cee 6 el 14 0.40 p00 a ; : 
Stirr Frsrous MarTeriaus In SHEET Form ¢ Composition: 90% MgO, 10% Al:O1 designates weight percent. 
Insulite Wood pulp tie ye 16.2 0.34 pee ee10s designates mole composition, does not indicate compound 
16.9 0.34 + Classification; 1 = research body; 2 = industrial research body; 3 = 
Celotex Sugan cane tibren. ni.) sei cr oe neon 13.2 0.34 Jcommercial body; 4 = natural mineral; 5 = synthetic mineral. 
14.8 0.34 ¢ Thermal conductivity: Units in Btu /(hr) (sq PCE Ae: to convert to 
cal/(sec) (sqem)(°C/em) multiply by 0.00413. (I) = determination made 
BRT ASOMILG 2s cctr istic tr teticehe sc cc's c a+ 5:19 K = 0.33 with high vacuum apparatus, inconel thermodes. No letters following 
Pintace DOALG fae SE i os cae cals 0.33 value, determination made with high vacuum thermal conductivity appa- 
Eithizewood 0.33 to 0.39 eee copper eretacses. . i Bulletin No. 40 Rut U 
Cae Cas Fa 5-CONCR RCS SCa ICES : : y permission from Engineering Researc etin No. utgers Uni- 
*Cornstalk Pith Board.........-..--- 0.24 to 0.30 |versity (1958). 
BUALLOX Meme tte is Pie nee 2 os Sieie sly =e 0.34 


THERMAL CONDUCTIVITIES OF GLASSES BETWEEN —150 AND +100°C 
E. H. Ratcliffe 


Estimated approximate thermal 


' Approximate con- conductivity at various 
APES mate tents other oxides temperatures 
Type of glass gts normally present 
‘ contents in quantity Thermal conductivity 
(wt. %) (wt. %) Temperature ( ee ) 
5p (°C) Se pee 
cm? s deg C 
(a) Vitreous silica OO May Lett cst eee —150 20.0 
—100 25.0 
— 50 28.8 
0 31.5 
50 Sher/ 
100 35.4 
(b) ‘Vycor’ glass 96 B20; 3 —100 24 
0 30 
100 34 
(c) General information 
‘Crown’ glasses 50-75 Various —100 12-20.5 
30 19-26 
100 21-29 
‘Flint’ glasses 20-55 Various —100 9-15 
30 13-21 
100 15-238 
(d) Pyrex type chemically- 80-81 B20; 12-13 —100 21 
resistant borosilicate Na2O 4 0 26 
glasses Al 2, 100 30 
(e) Borosilicate crown 60-65 B03 15-20 —100 16-17.5 
glasses 0 21-22.5 
100 24-25.5 
65-70 B.O3 10-15 —100 17.5-19 
0 22.5-24 
100 25 .5-27 
70-75 B.O3 5-10 —100 19-20.5 
0 24. 5-26 
100 27 .5-29 
(f) (i) Zine crown glasses 55-65 ZnO 5-15 —100 21-22 
Remainder 0 26-27 
B.O;, AleO; 100 28-30 
ZnO 5-15 —100 14-17 
Remainder 0 17-21 
Na.O, K,0 100 20-23 
ZnO 15-25 —100 21-22 
Remainder 0 26-27 
B.03, AlsO3 100 27-29 
ZnO 15-25 —100 16-19 
Remainder 0 20-23 
Na.0, K:0 100 22-25 
(f) (ii) Zine crown glasses 65-75 ZnO 5-15 —100 21-22 
Remainder 0 27-28 
B2O3, Al.O3 100 29-31 
ZnO 5-15 —100 17-20 
Remainder 0 21-25 
Na,O, K,0 100 24-27 
ZnO 15-25 —100 21-23 
Remainder 0 27-28 
B03, AlzO3 100 29-30 
ZnO 15-25 —100 16-20 
Remainder 0 20-24 2 
Na,0, K:0 100 25-29 : 
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THERMAL CONDUCTIVITIES OF GLASSES BETWEEN —150 AND +100°C (Continued) 


Estimated approximate thermal 


nN ; Approximate con- conductivity at various 
Pee nee tents other oxides temperatures 
Type of glass Ae normally present 
contents in quantity Thermal conductivity 
(wt. %) Temperature 
(wt. %) (°C) cal cm Orit 
cm? s deg C 
(g) Barium crown glasses 31 B20; 12 —100 13 
Al.O3 8 0 iy 
BaO 48 100 19 
41 B20; 6 —100 14 
Al.O3 2 0 18 
ZnO 8 100 20 
BaO 43 
47 B.O3 4 —100 15 
Na2O 1 0 18 
K,0 yf 100 21 
ZnO 8 
BaO 32 
65 B.O; 2 —100 17 
Na,O 5 0 21 
KO 15 100 24 
ZnO 2 
BaO 10 
(h) Borate glasses 
Borate flint glass 9 B.0; 36 —100 13 
Na2O 1 0 16 
K,0 2 100 19 
PbO 36 
Al.O; 10 
ZnO 6 
Borate flint glass = ~>—........ B20; 56 —100 12 
Al.03 12 0 16 
PbO 32 100 20 
Borate flint glass = > ......... B.0; 43 —100 9 
Al,O3 5 0 13 
PbO 52 100 17 
Borate glass 4 B.O; 55 —100 15 
Al.O3 14 0 19 
PbO 11 100 21 
K,0 4 
ZnO 12 
Borate crown glass —id.”....... B20; 64 —100 12 
Na2O 8 0 16 
K,0 3 100 20 
BaO z 
PbO 3 
Al.O3 18 
Light boratecrown _—_........ B,O3 69 —100 13 
glass Na.O 8 0 17 
BaO 5 100 21 
Al.O3 18 
Zinc borate glass ==S—S—Se.... B.0; 40 —100 16 
ZnO 60 0 18 
100 20 
(i) Phosphate crown 
glasses 
Potash phosphate glass  _—siw.... P20; 70 0 18 
B.0; 3 100 20 
K.0 12 


THERMAL CONDUCTIVITIES OF GLASSES BETWEEN —150 AND +100°C (Continued) 


Estimated approximate thermal 


Kpproximate con- conductivity at various 


Ap pace tents other oxides temperatures 
Type of glass Deiat normally present * 
(wt. %) in quantity a i Thermal conductivity 
(wt. %) a ure éal'ont a 
(. cm? s deg C se: 
(i) Potash phosphate glass 
(Continued) = eves Al.O3 10 
MgO 4 
Baryta phosphate glass —i«‘ . .. P20; 60 45 18 
B.0O3 3 
Al,O3 8 
BaO 28 
(j) Soda-lime glasses 75 Na.O 17 —100 18 
CaO 8 0 23 
100 26 
75 Na2O 12 —100 21 
CaO 13 0 26 
100 28 
72 Na2,O 15 —100 19 
CaO 11 0 24 
Al.O3 2 100 27 
65 Na2O 25 —100 16 
CaO 10 0 20 
100 23 
65 Na2O 15 —100 20 
CaO 20 0 24 
100 26 
60 Na2O 20 —100 18 
CaO 20 0 22 
100 24 
(k) Other crown glasses 
Crown glass 75 Na2O 9 —100 19 
K,0 11 0 24 
CaO 5 100 26 
High dispersion crown 68 Na20O 16 —100 16 
glass ZnO 3 0 20 
PbO 13 100 24 
(1) Miscellaneous flint 
glasses 
(i) Silicate flint glasses 
Light flint glasses 65 PbO 25 —100 16-17 
Others 10 0 21-22 
100 24-25 
55 PbO 35 —100 14-16 
Others 10 0 18-20 
100 21-22 
Ordinary flint glass 45 PbO 45 —100 12-14 
Others 10 0 16-18 
100 19-20 
Heavy flint glass 35 PbO 60 —100 11-12 
Others 0 14-15 
100 17-18 
Very heavy flint 25 PbO 73 —100 10-11 
glasses Others 2 0 13-14 
100 15-16 
20 PbO 80 —100 10 
0 12, - 
100 14 


THERMAL CONDUCTIVITIES OF GLASSES BETWEEN —150 AND +100°C (Continued) 


Estimated approximate thermal 


N pt Approximate con- conductivity at various 
“pproximate tents other oxides temperatures 
Type of glass ues normally present 
contents in quantity Thermal conductivity 
(wt. %) Temperature 
(wt. %) (°C) cal cm vain 
cm?s deg C 
(ii) Borosilicate flint 33 B,O3 31 —100 15 
glass PbO 25 0 20 
Al,O3 i 100 23 
K,0 3} 
Na.,O 1 
(iii) Barium flint glass 50 BaO 24 —100 14 
PbO 6 0 17 
K,0 8 100 20 
Na,O 3 
ZnO 8 
Sb203 1 
(m) Other glasses 
(i) Potassium glass 59 KO 33 50 21-22 
CaO 8 
(ii) Iron glasses 63 Fe,0; 10 —100 19 
Na2O 17 0 23 
MgO 4 100 25 
CaO 3 
Al:O3 2 
67 Fe,03 15 0 21-22 
Na,03 18 100 24-25 
62 Fe,03; 20 0 20.5-21.5 
Na2.O 18 100 23-24 
(ii) Rock glasses 
Obsidian 0 Oe 
100 35 
Artificial diabase 0 Pall 
100 30 
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THERMAL CONDUCTIVITY OF CERTAIN METALS 


From NSRDS-NBS 8 
R. W. Powell, C. Y. Ho, and P. E. Liley 
The th 1 conductivity, k, is given in the units Watt cm °K71. 
To canes “s Cal(gm) hr cm °C~ multiply the values listed in the tables by 860.421 
To convert to Btu hr~ ft °F multiply the values listed in the tables by 57.818. 
po is the residual electrical resistivity and the value of p at 4.2°K is used approximately as po. 


Aluminum Copper Gold Iron Manganin Platinum Silver Tungsten 
99.996+%  99.999% 99.999*%  99.998+% 99.999% 99.999+% 99.99+% 
po = 0.00315 po = 0.000851 po = 0.0055 po= 0.0327 po = 0.0106 po = 0.00062 po = 0.0017 
T,K pohm cm pzohm cm vohm cm ywohm cm ynohm cm zohm cm xohm cm 
0 0 0 0 0 0 0 0 0 
1 7.8 28.7 4.4 0.75 0.0007 2.31 39.4 14.4 
2 15.5 57.3 8.9 1.49 0.0018 4.60 78.3 28.7 
3 23.2 85.5 13.1 2.24 0.0031 6.79 115 42.6 
4 30.8 113 71 2.97 0.0046 8.8 147 55.6 
5 38.1 138 20.7 3.71 0.0062 10.5 172 67.1 
6 45.1 159 23.7 4.42 0.0078 11.8 187 76.2 
uf 61.5 LY if 26.0 5.13 0.0095 12.6 193 82.4 
8 57.3 189 27.5 5.80 0.0111 12.9 190 35.3 
9 62.2 195 28.2 6.45 0.0128 12.8 181 35.1 
10 66.1 196 28.2 7.05 0.0145 12.3 168 82.4 
11 69.0 193 27.7 7.62 0.0162 11.7 154 77.9 
12 70.8 185 26.7 8.13 0.0180 10.9 139 72.4 
13 71.5 176 25.5 8.58 0.0197 10.1 124 66.4 
14 71.3 166 24,1 8.97 0.0215 9.3 109 60.4 
15 70.2 156 22.6 9.30 0.0232 8.4 96 54.8 
16 68.4 145 20.9 9.56 0.0250 7.6 85 49.3 
18 63.5 124 ere 9.88 0.0285 6.1 66 40.0 
20 56.5 105 15.0 9.97 0.0322 4.9 51 32.6 
25 40.0 68 10.2 9.36 0.0410 3.15 29.5 20.4 
30 28.5 43 7.6 8.14 0.0497 2.28 19.3 13.1 
35 21.0 29 6.1 6.81 0.0583 1.80 13.7 8.9 
40 16.0 20.5 5.2 5.55 0.067 1.51 10.5 6.5 
45 12.5 15.3 4.6 4.50 0.075 1.32 8.4 5.07 
50 10.0 12.2 4.2 3.72 0.082 1.18 7.0 4.17 
60 6.7 8.5 3.8 2.65 0.097 1.01 5.5 3.18 
70 5.0 6.7 3.58 2.04 0.110 0.90 4.97 2.76 
80 4.0 5.7 3.52 1.68 0.120 0.84 4.71 2.56 
90 3.4 5.14 3.48 1.46 0.127 0.81 4.60 2.44 
100 3.0 4.83 3.45 1.32 0.133 0.79 4.50 2.35 
150 2.47 4.28 3.35 1.04 0.156 0.762 4.32 2.10 
200 2.37 4.13 3.27 0.94 0.172 0.748 4.30 1.97 
250 2.35 4.04 3.20 0.865 0.193 0.737 4.28 1.86 
273 2.36 4.01 3.18 0.835 0.206 0.734 4.28 1.82 
300 2.37 3.98 3.15 0.803 0.222 0.730 4.27 1.78 
350 2.40 3.94 3.13 0.744 0.250 0.726 4,24 1.70 
400 2.40 3.92 3.12 0.694 (0.279) 0.722 4.20 1.62 
500 2.37 3.88 3.09 0.613 (0.338) 0.719 4.13 1.49 
600 2.32 3.83 3.04 0.547 (0.397) 0.720 4.05 1.39 
700 2.26 3.77 2.98 0.487 0.723 3.97 1.33 
800 2.20 3.71 2.92 0.433 0.729 3.89 1.28 
900 2.13 3.64 2.85 0.380 0.737 3.82 1.24 
1000 [0.93]** 3.57 (2.78) 0.326 0.748 (3.74) 1.21 
1100 [0.96] 3.50 (2.71) 0.297 0.760 (3.66) 1.18 
1200 [0.99] 3.42 (2.62) 0.282 0.775 (3.58) 1.15 
1300 [1.02] (3.34) f (2.51) 0.299 0.791 1.13 
1400 0.309 0.807 1.11 
1500 0.318 0.824 1.09 
1600 (0.327) 0.842 1.07 
0.860 1.05 
0.877 1.03 
(0.895) 1.02 
(0.913) 1.00 
0.98 
0.96 
0.94 
0.925 
0.915 
0.905 
0.900 
(0.895) 


* In the table the third significant figure is given only for the purpose of comparison and for smoothness and is not indicative of 
the degree of accuracy. 


ae Values in square brackets are for liquid state. 
t Values in parentheses are extrapolated. 
t Estimated. 2 
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THERMAL CONDUCTIVITY OF CERTAIN LIQUIDS 


From NSRDS-NBS 8 
R. W. Fowell, C. Y. Ho, and P. E. Lile 
The thermal conductivity, k, is given in the units Milliwatt em! °K~1. 'To convert to Cal(gm) hr- sf cm~!°K~! multiply the values listed in the table by 0.860421 


Carbon 
Hil: tetra- 
(K) Helium Nitrogen Argon chloride Diphenyl m-Terphenyl Toluene Water 
2.4 0.192 
2.6 0.193 
2.8 0.197 
3.0 0.204 
3.2 0.214 
3.4 0.227 
3.6 0.241 
3.8 0.260 
4.0 0.282 
4.2 0.307 
4.4 (0-338) 
4.6 0.366) 
4.8 (0.400) 
5.0 0.437} ¢ 
5.2 (0.477) 
60 1.692+ 
65 1.598 
70 1.504 
75 1.411 
80 1.320t 1.315t 
85 1.229 1.258 
90 1.140 1.200% 
95 1.051 1.141 
100 0.965 1.082 
105 0.879 1.023 
110 0.794 0.963 
115 0.710 0.903 
120 0.627 0.842 
125 0.544t 0.780 
130 0.717 
135 0.654 
140 0.591 
145 0.527t 
150 0.463t (1.719) 
160 eras 
170 1.669) 
180 1.644 
190 1.619 
200 1.594 
210 1.569 
220 1.543 
230 (1.169) 1.518 
240 (1.150) 1.492 
250 1.131 1.467 5.22 
260 1.112 1.442 5.39 
270 1.093 1.416 5.55 
280 1.074 1.391 5.74 
290 1.055 1.365 5.92 
300 1.036 1.340 6.09 
310 1.017 1.315 6.23 
320 0.997 1.289 6.37 
330 0.978 (1.402) t 1.264 6.48 
340 0.959 (1.387) t 1.238 6.59 
350 0.940 1.373 (1.361) 1.213 6.68 
360 {0-922} 1.359 (1.356) 1.188 6.75 
370 0.902 1.345 1.351 1.162 6.80 
380 (0.882) 1.331 1.346 1.137 6.84t 
390 (0.863) 1.316 1.341 (1.112)t 6.86t 
400 (0.844) 1.302 1.335 oot 6.86 
410 (0.825) 1.288 1.329 1.061) 6.86 
420 (0.806) 1.274 1.323 (1.036) 6.84 
430 (0.787) 1.259 1.317 (1.013) 6.81 
440 (0.768) 1.245 1.310 (0.985) 6.78 
450 (0.749) 1.231 1.304 (0.959) 6.73 
460 1.217 1,297 (0.933) 6.67 
470 1.202 1.290 (0.908) 6.61 
480 1.188 1.283 (0.885) 6.53 
490 1.174 1.276 (0.862) f 6.45 
500 1.160 1.268 (0.839) t 6.35t 
510 1.146 1.261 6.24 
520 1.131 1.254 6.12 
530 Lage 1.246 5.99 
540 1.103 1.238 5.86 
550 1.089 1.230 5.71 
560 1.074 1.222 5.55 
570 1.060 1.213 5.39 
580 1.046 1.205 5.20 
590 1.032 1.197 5.01 
600 1.018t 1.188 4.81 
610 1.180 4.60 
620 1,172 4.40 
630 1.163 420 t 
640 1.155t (4.01 
650 1.146t 


+ Extrapolated for the supercooled liquid. [Approximate n.m.p. in K: No, 63; A, 84; CCli, 250; CizHio, 342; m-CisHus, 361; p-CisHus, 486; C7Hio, 178; H2O, 273.1). 
tUnder saturation vapor pressure [Approximate n.b.p. in K: He, 4.3; N2, 77; A, 88; CCla, 350; Ci2Hio, 528; m-CisHis, 637; p-CisHis, 658; C7Hi0, 384; H2O, 373). 
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THERMAL CONDUCTIVITY OF THE ELEMENTS 


Data contained in the following table were extracted from the extensive compilation prepared by C. Y. Ho, R. W. Powell, 
and P. E. Liley under the National Standard Reference Data System (NSRDS) of the National Bureau of Standards project 
at the Thermophysical Properties Research Center (TPRC) at Purdue University and published in the Journal of Physical 
and Chemical Reference Data, /, 279-421 (1972). The data in the table below are used with the permission of the authors 
and the copyright owners, the American Institute of Physics and the American Chemical Society. Users are referred to 
their more extensive compilation for conductivities at temperatures other than those listed in the table below, and also to 
obtain an understanding of the basis of selection of recommended and provisional values. Temperatures are in kelvins (K) 
and conductivities, k, in watt per,centimeter kelvin (Wcm~' K~'), except as noted. If the numerical value of k has a 
superscript m, the units of k are milliwatt per centimeter kelvin (mW cm’! K~').To convert the listed conductivities to 
units other than those in the tables, one should make use of the conversion factors listed in the table “Conversion Factors 
for Units of Thermal Conductivity”, which follows this table. Conductivity values listed with an asterisk*, are provisional 
values. 


Conductivity at 


Element State or Condition 273.2K 298.2K 373.2K 
Aluminum Solid 2.36 2.37 2.40 
Antimony Polycrystalline 0.255 0.244 0.219 
Argon Gas at 1 atm. 0.1619™ C125 0.2103™ 

(270K) (300K) (370K) 
Arsenic Solid, Gray, 0.539* O502% 0.427* 
Polycrystalline 
Barium Solid 0.185* 0.184* 
(295K) 
Beryllium Polycrystalline 2.18" 2.01 1.68 
Bismuth Solid 
/ to triagonal axis 0.0554 0.0530 0.0481 
1 to triagonal axis 0.0953 0.0919 0.0844 
Polycrystalline 0.0822 0.0792 0.0722 
Boron Solid 0.318 0.274 0.188 
Bromine Saturated liquid eet 1.220 1.06™* 
(270K) (300K) (370K) 
Saturated vapor 0.048™* 
(300K) 
Gas 0.042™* 0.048™*) = 0.057™* 
(270K) (300K) (350K) 
Cadmium Solid 
/ to c-axis 0.835 0.830 0.816 
1 to c-axis 1.04 1.04 1.02 
Polycrystalline 0.975 0.969 0.953 
Calcium Solid 2.06* 2.01% 192% 
Carbon Solid, Amorphous 0.0150 0.0159 0.0182 
Solid, Type I (Diamond) 9.94 9.90 103% 
Solid, Type Ila (Diamond) 26.2 ANSP) 17.05 
Solid, Type IIb (Diamond) ise 13.6 10.2% 
Solid, Acheson graphite 
/ to axis of extrusion 1.69 1.65 1.50 
1 to axis of extrusion 1211 1.19 1.1f 
Solid, AGOT graphite 
/ to axis of extrusion 2.28 Deal 1.95 
1 to axis of extrusion 1.41 1.38 1.22 
Solid, ATJ graphite 
/ to molding pressure 0.984 0.982 0.933 
1 to molding pressure 1.31 129) 121 
Solid, AWG graphite 
/ to molding pressure 0.807 0.796 OWs3 
1 to molding pressure 32 1.28 1.16 
Solid, Pyrolytic graphite 
/ to layer planes 21.3 19.6 Tih 


1 to layer planes 0.0636 0.0573 0.0442 
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THERMAL CONDUCTIVITY OF THE ELEMENTS (Continued) 


Conductivity at 


Element State or Condition 273.2K 298.2K 373.2K 
Solid, 875S graphite 
/ to axis of extrusion Tes 1:92* iheg/ae 
1 to axis of extrusion 1.49* 1.46* 1.34* 
Solid, 890S graphite 
/ to axis of extrusion 1.87* 1283 * L6Gm 
1 to axis of extrusion iL 1.48* 1:36* 
Cerium Solid, Polycrystalline 0.108* 0.113 0.128* 
Cesium Solid 0.361* 0.359 
(301.9K) 
Liquid 0.197 0.201 
(301.9K) 
Chlorine Saturated liquid 1:49u\* 1.34™M* OM RREE: 
(270K) (300K) (370K) 
Saturated vapor 0.082m* 0.097M* 0.155m* 
(270K) (300K) (370K) 
Gas, 1 atm. 0.078™ 0.089™ 0.114™ 
(270K) (300K) (370K) 
Chromium Solid, Polycrystalline 0.965 0.939 0.921 
Cobalt Solid, Polycrystalline 1.05 1.00 0.890 
Copper Solid 4.03 4.01 3.95 
Dysprosium Solid 
/ to c-axis 0.114* 0.117* 
1 to c-axis 0.101* 0.103* 
Polycrystalline 0.105* 0.107* 0.108* 
Erbium Solid 
/ to c-axis 0.187* 0.184* 
1 to c-axis O27" 0.126* 
Polycrystalline 0.147* 0.145* 0.140* 
Europium Solid 0.140* O2139% 
Fluorine Gas, 1 atm. Os a 0.279™ 0.344™ 
(270K) (300K) (370K) 
Gadolinium Solid 
1 to c-axis 0.104* 0.108* 
1 to c-axis 0.103* ON03% 
Polycrystalline 0.103* 0.105* 
Gallium Solid 
/ to a-axis 0.410 0.408 
/ to b-axis 0.884 0.883 
/ to c-axis 0.160 0.159 
Liquid 0.281 0.328 
(302.93K) 
Germanium Solid 0.667 0.602 0.465 
Gold Solid 3.19 3.18 S23 
Hafnium Solid, Polycrystalline 02233= 0.230 0.224 
Helium Solid, *He 0.033 0.020 0.0021 
(0.9K) (1K) (2K) 
Solid, * He 0.650 0.245 0.0018 
(0.9K) (1K) (2K) 
Liquid, saturated; He-I 0.191™ 0.232™ 0.434™ 
(2.5K) (3.5K) (5K) 
Gas, 1 atm. Be es 1.520™ 1.766™ 
Holmium Solid 
/ to c-axis OSs 0222" 
1 to c-axis 0.136* 0.138* 
Polycrystalline 0.159* 0.162* 0.170* 
Hydrogen Solid, Normal Hydrogen 250) 0.0158 0.0090 
(4K) (10K) (15K) 
Liquid, saturated; 1.022™ 1.269™ 0.60™* 
Normal Hydrogen (15K) (25K) (33K) 


THERMAL CONDUCTIVITY OF THE ELEMENTS (Continued) 


Conductivity at 


Element State or Condition 273.2K 298.2K 373.2K 
eat ee ee re 
Gas, 1 atm. 1.665™ 1:815™ 2.106" 
Normal Hydrogen 
Liquid, saturated; 0.824™ 0.998™ 0.58™ 
para-Hydrogen (14K) (25K) (32K) 
Vapor, saturated; 0.081™* 0.242™M* 055°°* 
para-Hydrogen (10K) (25K) (32K) 
Gas, 1 atm.; 1.768™* 1.880™* 226 
para-Hydrogen 
Deuterium: 
Liquid, saturated ieee. Le7™ 0.83™* 
(20K) (30K) (38K) 
Vapor, saturated 0.084™* 026" 0.83™* 
(20K) (30K) (38K) 
Gas, 1 atm. 1.294™M+ 1.406™* 1.66™* 
(270K) (300K) (370K) 
Tritium: 
Liquid, saturated le2s 1.34 0.68 
(21K) (30K) (44K) 
Indium Solid, Polycrystalline 0.837 0.818 0.762 
Iodine Solid 4.81™* 4.49™m* 3g5e 
(300K) (386.8K) 
Liquid, saturated PVG pls 
(386.8K) 
Iridium Solid 1.48 1.47 1.45 
Iron Solid 0.865 0.804 0.720 
Armco Iron 0.747 0.728 0.676 
Krypton Solid 0.4™* nee 25m 
(1K) (10K) (116K) 
Liquid, saturated 0.931™ 
(116K) 
Vapor, saturated 0.0406™* 0.0554M* 0.21™* 
(120K) (150K) (210K) 
Gas 0.0860™ 0.0949™ 0.1145™ 
(270K) (300K) (370K) 
Lanthanum Solid, Polycrystalline 0.131 0.134 0.145 
Lead Solid 0.356 0.353 0.344 
Lithium Solid 0.859 0.848 0.818 
Lutetium Solid 
4 to c-axis 0.236* 03232 
1 to c-axis 0.140* 0.138* 
Polycrystalline 0.167* 0.164* 
Magnesium Solid, Polycrystalline ya) 1.56 1.54 
Manganese Solid 0.0768* 0.0781 * 
Mercury Liquid 0.0782 0.0830 0.0947 
Molybdenum Solid 1.39* 1.38* 1.35* 
Neodymium Solid, Polycrystalline 0.165* 0.165* 0.167* 
Neon Gas 0.461™* 0.493™* 0.563™* 
: (270K) (300K) (370K) 
Neptunium Solid 0.063* 
(300K) 
Nickel Solid 0.941 0.909 0.827 
Niobium Solid 0.533 0.537 0.548 
Nitrogen Solid 56m 47m 3.2m 
} (4K) (10K) (25K) 
Liquid, saturated 1.60™ 0.966™ 0: 72t* 
(65K) (100K) (126K) 
Vapor, saturated 0.061™* O141™s eh Gu, 
(65K) (100K) (126K) 
Gas, 1 atm. 0.2374m 0.2598™ 0.3065™ 
(270K) (300K) (370K) 
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Element 


Cesium 


Oxygen 


Palladium 
Phosphorus 


Platinum 
Plutonium 


Potassium 


Praeseodymium 
Promethium 
Radium 


Radon 


Rhenium 
Rhodium 
Rubidium 


Ruthenium 
Samarium 
Scandium 
Selenium 


Silicon 
Silver 
Sodium 


Strontium 
Sulfur 


Tantalum 
Technetium 
Tellurium 


State or Condition 


Solid 
/ to c-axis 


1 to c-axis 
Polycrystalline 


Polycrystalline 
Liquid, saturated 


Vapor, saturated 
Gas, 1 atm. 


Solid 

Solid 
Black (Polycrystalline) 
White 

Liquid, White 

Solid 

Solid, polycrystalline 


Solid 

Liquid 

Solid, polycrystalline 
Solid, polycrystalline 
Solid 


Gas, 1 atm. 


Solid, polycrystalline 
Solid 
Solid 


Liquid 


Solid, polycrystalline 
Solid, polycrystalline 
Solid, polycrystalline 
Solid 

4 to c-axis 

1 to c-axis 

Amorphous 


Solid 
Solid 
Solid 


Solid, polycrystalline 
Solid, polycrystalline 
Solid, amorphous 


Liquid 


Solid 
Solid, polycrystalline 
Solid 

1 to c-axis 

1 to c-axis 
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THERMAL CONDUCTIVITY OF THE ELEMENTS (Continued) 


Conductivity at 


273.2K 


2.93 
(2K) 
1.76 
(2K) 
2.09 
(2K) 
0.880* 
ate RA 


* (90K) 


0.081™* 
(90K) 
0.2424 
(270K) 
0.716* 


0.132 
0.00250* 


0.717 
0.0616* 


1.036* 


0.120 


0.032770 
(270K) 
0.486 

sy 
0.583* 


Heil) 
O35 
0.157 


0.0481 
0.0137 
0.00428 


1.68 
4.29 
1.42 


0.364* 
0.00287 
0.00200 


0.574 
0.509 * 


0.0360 
0.0208 


298.2K 


14.3 
(10K) 
8.65 
(10K) 

10.2 
(10K) 
0.876* 
23 
(125K) 
OA 35% 
(125K) 
0.2674 
(300K) 
0.718 


0.121 
0.00236* 


0.716 
0.0670* 


1.025 


0.125 
Ons 
0.186 
(293.2K) 
0.0364™* 
(300K) 
0.480 
1.50 
0.582 


ey7 
0.133* 
0.158 


0.0452 
0.0131 
0.00519 


1.49 
4.29 
1.42 


0.354* 
0.00270 
0.00205 


0.575 
0.506 


0.0338 
0.197 


373.2K 


15.4 
(30K) 

Nita 
(30K) 

12.4 
(30K) 
0.870* 
0.41™ 
(155K) 
0.41™* 
(155K) 
0.3204 
(370K) 
0.730 


0.00181 
OFA, 
0.0790* 
(350K) 


0.532 
0.134 
0.184* 


0.0445™* 
(370K) 
0.466 

1.47 
0.581 
(312.04K) 
0.333 
(312.04K) 
Lil) 
0:133* 


0.0483 
0.0139 
0.00818 
(323.2K) 
1.08 
4.26 

32 
(371K) 
(S25— 
0.00154 
0.00216* 
(350K) 
0.00129 
(392.2K) 
0.577 
0.501 


0.0292 
0.173 


Element 


Terbium 


Thallium 
Thorium 
Thulium 


Tin 


Titanium 
Tungsten 
Uranium 
Vanadium 
Xenon 


Ytterbium 
Yttrium 
Zinc 
Zirconium 


THERMAL CONDUCTIVITY OF THE ELEMENTS (Continued) 


Conductivity at 


State or Condition 273.2K 298.2K 
Solid 
4 to c-axis 0.138* 0.147* 
1 to c-axis 0.0900* 0.0956* 
Polycrystalline 0.104* Orns 
Solid, polycrystalline 0.469 0.461 
Solid 0.540* 0.540* 
Solid 
/ to c-axis 0.242* 0.242* 
1 to c-axis 0.140* 0.141* 
Polycrystalline 0.168* 0.169* 
Solid 
/ to c-axis 0.527 0.516 
1 to c-axis 0.759 0.743 
Polycrystalline 0.682 0.668 
Solid, polycrystalline 0.224 0.219 
Solid iE fc 1.73 
Solid, polycrystalline 0.270 0.275 
Solid 0.307* 0.307 
Liquid, saturated 0.31™ 0.16™* 
(270K) (290K) 
Vapor, saturated 0.084™* 0.16™* 
Gas, 1 atm. 0.0514™ 0.0569™ 
(270K) (300K) 
Solid 0.354* 0.349* 
Solid, polycrystalline 0.170* O72* 
Solid, polycrystalline ial 1.16 
Solid, polycrystalline O232* 0.227 
(300K) 
THERMAL CONDUCTIVITY OF ROCKS 
Temperature, Conductivity, Heat Capacity, 
Rock 2¢ cal m7? hr~* deg’ cal g™' deg™! 
Granite 0 3.02 0.192 
50 2.81 - 
100 2.59 = 
200 2.34 0.228 
300 ale - 
400 - 0.258 
Marble 118 1.44 0.21 
196 1.29 0.24 
245 1.19 - 
360 0.95 0.271 
Dolomitic 130 1.41 = 
limestone 181 137 = 
268 1.29 = 
377 1.15 - 
0 1.65 0.17 
Shale 100 U-S1 = 
120 1.33 = 
188 1.41 0.24 
304 1.26 0.245 
0 4.9 - 
Sandstone 100 3.82 0.26 
(quartzitic) 200 3.24 = 
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373.2K 


0.443 
0.543* 


0.489 
0.704 
0.632 
0.207 
1.63 

0.291 
0.310 


0.0695™ 
(370K) 
0.343* 
OgA 
1.12 
0.218 


THERMAL CONDUCTIVITY OF THE ELEMENTS 
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STEAM TABLES 


issi f the publishers and copyright ownersof tained in the above ASME publication. It is obtainable from The 
ne SE died ie Blown ‘Tables. Further data and eborifiation onthe American Society of Mechanical. Engineers, United Engineering Cen- 


thermodynamic and transport properties of steam and water are con- ter, 345 East 47th Street, New York, New York 10017. 


Properties of Saturated Steam and Saturated Water 


Volume, ft?/lbm Enthalpy, Btu/lbm Entropy, Btu/lbm XF 
eg Ai Water Evap. if Water Evap. Steam Water Evap. Steam 
Vig ht hte hg Sf Sig 8g 

4 3208.2 0.05078 0.00000 0.05078 906.0 0.0 906.0 1.0612 0.0000 1.0612 
OE. 3198.3 0.04427 0.01304 0.05730 873.0 61.4 934.4 1.0329 0.0527 1.0856 
704.5 3187.8 0.04233 0.01822 0.06055 861.9 85.3 947.2 1.0234 0.0732 1.0967 
704.0 3177.2 0.04108 0.02192 0.06300 854.2 102.0 956.2 1.0169 0.0876 1.1046 
703.5 3166:8 0.04015 0.02489 0.06504 848.2 115.2 963.5 1.0118 0.0991 1.1109 
703.0 3156.3 0.03940 0.02744 0.06684 843.2 126.4 969.6 1.0076 0.1087 1.1163 
702.5 3145.9 0.03878 0.02969 0.06847 838.9 136.1 974.9 1.0039 0.1171 1.1210 
702.0 3135.5 0.03824 0.03173 0.06997 835.0 144.7 979.7 1.0006 0.1246 1.1252 
701.5 3125.2 0.03777 0.03361 0.07138 831.5 152.6 984.0 0.9977 0.1314 1.1291 
701.0 3114.9 0.03735 0.03536 0.07271 828.2 159.8 988.0 0.9949 0.1377 1.1326 
700.5 3104.6 0.03697 0.03701 0.07397 825.2 166.5 991.7 0.9924 0.1435 1.1359 
700.0 3094.3 0.03662 0.03857 0.07519 822.4 172.7 995.2 0.9901 0.1490 1.1390 
699.0 3073.9 0.03600 0.04149 0.07749 817.3 184.2 1001.5 0.9858 0.1590 1.1447 
698.0 3053.6 0.03546 0.04420 0.07966 812.6 194.6 1007.2 0.9818 0.1681 1.1499 


697.0 3033.5 0.03498 0.04674 0.08172 808.4 204.0 1012.4 0.9783 0.1764 1.1547 


696.0 3013.4 0.03455 0.04916 0.08371 804.4 212.8 1017.2 0.9749 0.1841 1.1591 
695.0 2993.5 0.03415 0.05147 0.08563 800.6 221.0 1021.7 0.9718 0.1914 1.1632 
694.0 2973.7 0.03379 0.05370 0.08749 797.1 228.8 1025.9 0.9689 0.1983 1.1671 
693.0 2954.0 0.03345 0.05587 0.08931 793.8 236.1 1029.9 0.9660 0.2048 1.1708 
692.0 2934.5 0.03313 0.05797 0.09110 790.5 243.1 1033.6 0.9634 0.2110 1.1744 


690.0 2895.7 0.03256 0.06203 0.09459 784.5 256.1 1040.6 0.9583 0.2227 1.1810 
688.0 2857.4 0.03204 0.06595 0.09799 778.8 268.2 1047.0 0.9535 0.2337 1.1872 
686.0 2819.5 0.03157 0.06976 0.10133 773.4 279.5 1052.9 0.9490 0.2439 1.1930 
684.0 2782.1 0.03114 0.07349 0.10463 768.2 290.2 1058.4 0.9447 0.2537 1.1984 
682.0 2745.1 0.03074 0.07716 0.10790 763.3 300.4 1063.6 0.9406 0.2631 1.2036 


680.0 2708.6 0.03037 0.08080 0.11117 758.5 310.1 1068.5 0.9365 0.2720 1.2086 
678.0 2672.5 0.03002 0.08440 0.11442 753.8 319.4 1073.2 0.9326 0.2807 1,2133 
676.0 2636.8 0.02970 0.08799 0.11769 749.2 328.5 1077.6 0.9287 0.2892 1,2179 
674.0 2601.5 0.02939 0.09156 0.12096 744.7 337.2 1081.9 0.9249 0.2974 1.2223 
672.0 2566.6 0.02911 0.09514 0.12424 740.2 345.7 1085.9 0.9212 0.3054 1.2266 


670.0 2532.2 0.02884 0.09871 0.12755 735.8 354.0 1089.8 0.9174 0.3133 1.2307 
668.0 2498.1 0.02858 0.10229 0.13087 731.5 362.1 1093.5 0.9137 0.3210 1,2347 
666.0 2464.4 0.02834 0.10588 0.13421 727.1 370.0 1097.1 0.9100 0.3286 1.2387 
664.0 2431.1 0.02811 0.10947 0.13757 722.9 377.7 1100.6 0.9064 0.3361 1.2425 
662.0 2398.2 0.02789 0.11306 0.14095 718.8 385.1 1103.9 0.9028 0.3434 1.2462 


660.0 2365.7 0.02768 0.11663 0.14431 714.9 392.1 1107.0 0.8995 0.3502 1.2498 
658.0 2333.5 0.02748 0.12023 0.14771 711.1 399.0 1110.1 0.8963 0.3570 1.2533 
656.0 2301.7 0.02728 0.12387 0.15115 707.4 405.7 1113.1 0.8931 0.3637 1.2567 
654.0 2270.3 0.02709 0.12754 0.15463 703.7 412.2 1115.9 0.8899 0.3702 1.2601 
652.0 2239.2 0.02691 0.13124 0.15816 700.0 418.7 1118.7 0.8868 0.3767 1.2634 
650.0 2208.4 0.02674 0.13499 0.16173 696.4 425.0 1121.4 0.8837 0.3830 1.2667 
648.0 2178.1 0.02657 0.13876 0.16534 692.9 431.1 1124.0 0.8806 0.3893 1.2699 
646.0 2148.0 0.02641 0.14258 0.16899 689.4 437.2 1126.6 0.8776 0.3954 1.2730 
644.0 2118.3 0.02625 0.14644 0.17269 685.9 443.1 1129.0 0.8746 0.4015 1,2761 
642.0 2088.9 0.02610 0.15033 0.17643 682.5 448.9 1131.4 0.8716 0.4075 1.2791 
640.0 2059.9 0.02595 0.15427 0.18021 679.1 454.6 1133.7 0.8686 0.4134 1.2821 
638.0 2031.2 0.02580 0.15824 0.18405 675.8 460.2 1136.0 0.8657 0.4193 1.2850 
636.0 2002.8 0.02566 0.16226 0.18792 672.4 465.7 1138.1 0.8628 0.4251 1.2879 
634.0 1974.7 0.02553 0.16633 0.19185 669.1 471.1 1140.2 0.8599 0.4307 1.2907 
632.0 1947.0 0.02539 0.17044 0.19583 665.9 476.4 1142.2 0.8571 0.4364 1,2934 
630.0 1919.5 0.02526 0.17459 0.19986 662.7 481.6 1144,2 0.8542 0.4419 1.2962 
628.0 1892.4 0.02514 0.17880 0.20394 659.5 486.7 1146.1 0.8514 0.4474 1.2988 
626.0 1865.6 0.02501 0.18306 0.20807 656.3 491.7 1148.0 0.8486 0.4529 1.3015 
624.0 1839.0 0.02489 0.18737 0.21226 653.1 496.6 1149.8 0.8458 0.4583 1.3041 
622.0 1812.8 0.02477 0.19173 0.21650 650.0 501.5 1151.5 0.8430 0.4636 1.3066 
620.0 1786.9 0.02466 0.19615 0.22081 646.9 506.3 1153.2 0.8403 0.4689 1.3092 
618.0 1761.2 0.02455 0.20063 0.22517 643.8 511.0 1154.8 0.8375 0.4742 1.3117 
616.0 1735.9 0.02444 0.20516 0.22960 640.8 515.6 1156.4 0.8348 0.4794 1.3141 
614.0 1710.8 0.02433 0.20976 0.23409 637.8 520.2 1158.0 0.8321 0.4845 1.3166 
612.0 1686.1 0.02422 0.21442 0.23865 634.8 524.7 1159.5 0.8294 0.4896 1.3190 
610.0 1661.6 0.02412 0.21915 0.24327 631.8 529.2 1160.9 0.8267 0.4947 1.3214 
608.0 1637.3 0.02402 0.22394 0.24796 628.8 533.6 1162.4 0.8240 0.4997 1.3238 
606.0 1613.4 0.02392 0.22881 0.25273 625.9 537.9 1163.8 0.8214 0.5048 1.3261 
604.0 1589.7 0.02382 0.23374 0.25757 622.9 542.2 1165.1 0.8187 0.5097 1.3284 
602.0 1566.3 0.02373 0.23875 0.26248 620.0 546.4 1166.4 0.8161 0.5147 1.3307 
600.0 1543.2 0.02364 0.24384 0.26747 617.1 550.6 1167.7 0.8134 0.5196 1.3330 
Ledge 1520.4 0.02354 0.24900 0.27255 614.3 554.7 1169.0 0.8108 0.5245 1.3353 
peta 1497.8 0.02345 0.25425 0.27770 611.4 558.8 1170.2 0.8082 0.5293 1.3375 

0 1475.4 0.02337 0.25958 0.28294 608.6 562.8 1171.4 0.8056 0.5342 1.3398 


592.0 1453.3 0.02328 0.26499 0.28827 605.7 566.8 1172.6 0.8030 0.5390 1.3420 


590.0 1431.5 0.02319 0.27049 0.29368 602.9 570.8 1173.7 0.8004 0.5437 1.3442 
Peo 1410.0 0.02311 0.27608 0.29919 600.1 574.7 1174.8 0.7978 0.5485 1.3464 
Lay 1388.6 0.02303 0.28176 0.30478 597.3 578.5 1175.9 0.7953 0.5532 1.3485 
Pan 1367. 0.02295 0.28753 0.31048 594.6 582.4 1176.9 0.7927 0.5580 1.3507 

i 46.7 0.02287 0.29340 0.31627 591.8 586.1 1178.0 0.7902 0.5627 1.3528 


580.0 1326.2 0.02279 0.29937 0.32216 589.1 589.9 1179.0 0.7876 0.5673 1.3550 
Quantities for saturated liquid V_ by 8, 


Quantities for saturated vapor v, hy 5, 


Increment f i 
ment for evaporation vrgh ¢, srg E-18 


cooo 9C0O 


. 


So25 Etees ersss pes 


ocoooo ooooco oO 


632.0 


Press. 
psia 


1326.17 
1305.84 
1285.74 
1265.89 
1246.26 


1226.88 
1207.72 
1188.80 
1170.10 
1151.63 


1133.38 
1115.36 
1097.55 
1079.96 
1062.59 


1045.43 
1028.49 
1011.75 
995.22 
978.90 


962.79 
946.88 
931.17 
915.66 
900.34 


885.23 
870.31 
855.58 
841.04 
826.69 


812.53 


Water 
vf 


0.02279 
0.02271 
0.02264 
0.02256 
0.02249 


0.02242 
0.02235 
0.02228 
0.02221 
0.02214 


0.02207 
0.02201 
0.02194 
0.02188 
0.02182 


0.02176 
0.02169 
0.02163 
0.02157 
0.02151 


0.02146 
0.02140 
0.02134 
0.02129 
0.02123 


0.02118 
0.02112 
0.02107 
0.02102 
0.02097 


0.02091 
0.02086 
0.02081 
0.02076 
0.02072 


0.02067 
0.02062 
0.02057 
0.02053 
0.02048 


0.02043 
0.02039 
0.02034 
0.02030 
0.02026 


0.02021 
0.02017 
0.02013 
0.02009 
0.02004 


0.02000 
0.01996 
0.01992 
0.01988 
0.01984 


0.01980 
0.01976 
0.01973 
0.01969 
0.01965 


0.01961 
0.01958 
0.01954 
0.01950 
0.01947 


0.01943 
0.01940 
0.01936 
0.01933 
0.01929 


0.01926 
0.01923 
0.01919 
0.01916 
0.01913 


0.01909 


Volume, ft?/lbm 
Evap. 
Vig 


0.29937 
0.30544 
0.31162 
0.31790 
0.32429 


0.33079 
0.33741 
0.34414 
0.35099 
0.35797 


0.36507 
0.37230 
0.37966 
0.38715 
0.39479 


0.40256 
0.41048 
0.41855 
0.42677 
0.43514 


0.44367 
0.45237 
0.46123 
0.47026 
0.47947 


0.48886 
0.49843 
0.50819 
0.51814 
0.52829 


0.53864 
0.54920 
0.55997 
0.57096 
0.58218 


0.59362 
0.60530 
0.61722 
0.62938 
0.64180 


0.65448 
0.66743 
0.68065 
0.69415 
0.70794 


0.72203 
0.73641 
0.75111 
0.76613 
0.78148 


0.79716 


0.88095 
0.89885 
0.91716 
0.93588 
0.95504 


0.97463 
0.99467 
1.01518 
1.03616 
1.05764 


1.07962 
1,10212 
1.12515 
1.14874 
1.17288 


1.19761 
1.22293 
1.24887 
1.27544 
1.30266 


1.33055 


STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water 


0.32216 
0.32816 
0.33426 
0.34046 
0.34678 


0.35321 
0.35975 
0.36642 
0.37320 
0.38011 


0.38714 
0.39431 
0.40160 
0.40903 
0.41660 


0.42432 
0.43217 
0.44018 
0.44834 
0.45665 


0.46513 
0.47377 
0.48257 
0.49155 
0.50070 


0.51004 
0.51955 
0.52926 
0.53916 
0.54926 


0.55956 
0.57006 
0.58079 
0.59173 
0.60289 


0.61429 
0.62592 
0.63779 
0.64991 
0.66228 


0.67492 
0.68782 
0.70100 
0.71445 
0.72820 


0.74224 
0.75658 
0.77124 
0.78622 
0.80152 


0.81717 
0.83315 
0.84950 
0.86621 
0.88329 


0.90076 
0.91862 
0.93689 
0.95557 
0.97469 


0.99424 
1.01425 
1.03472 
1.05567 
1.07711 


1.09905 
1.12152 
1.14452 
1.16806 
1.19217 


1.21687 
1,24216 
1.26806 
1.29460 
1.32179 


1.34965 


Enthalpy, Btu/lbm 


Water 
he 


589.1 
586.4 


E-19 


Evap. 


htg 
589.9 


Steam 
he 


1179.0 
1179.9 
1180.9 
1181.8 
1182.7 


1183.6 
1184.5 
1185.3 
1186.1 
1186.9 


1187.7 


1191.2 
1191.9 
1192.5 
1193.1 
1193.7 


1194.3 


1195.9 
1196.4 


1196.9 
1197.3 
1197.8 
1198.2 
1198.6 


1199.0 
1199.4 
1199.8 
1200.2 
1200.5 


1200.8 


1202.2 
1202.5 
1202.7 
1202.9 
1203.1 


3203.3 


1204.4 
1204.5 


1204.6 
1204.6 
1204.7 
1204.7 
1204.8 


1204.8 


1204.8 


1204.7 
1204.7 
1204.6 
1204.6 
1204.5 


1204.4 
1204.3 
1204.2 
1204.1 
1204.0 


1203.9 


Entropy, Btu/lbm XF 


Water 
Sf 


0.7876 
0.7851 
0.7825 
0.7800 
0.7775 


0.7750 
0.7725 
0.7699 
0.7674 
0.7650 


0.7625 
0.7600 
0.7575 
0.7550 
0.7525 


0.7501 
0.7476 
0.7451 
0.7427 
0.7402 


0.7378 
0.7353 
0.7329 
0.7304 
0.7280 


0.7255 
0.7231 
0.7206 
0.7182 
0.7158 


0.7133 
0.7109 
0.7085 
0.7060 
0.7036 


0.7012 
0.6987 
0.6963 
0.6939 
0.6915 


0.6890 
0.6866 
0.6842 
0.6818 
0.6793 


0.6769 
0.6745 
0.6721 
0.6696 
0.6672 


0.6648 
0.6624 
0.6599 
0.6575 
0.6551 


0.6527 
0.6502 
0.6478 
0.6454 
0.6429 


0.6405 
0.6381 
0.6356 
0.6332 
0.6308 


0.6283 
0.6259 
0.6234 
0.6210 
0.6185 


0.6161 
0.6136 
0.6112 
0.6087 
0.6063 


0.6038 


Evap. 


Sfg 


0.5673 
0.5720 
0.5766 
0.5813 
0.5859 


0.5905 
0.5950 
0.5996 
0.6041 
0.6087 


0.6132 
0.6177 
0.6222 
0.6267 
0.6311 


0.6356 
0.6400 
0.6445 
0.6489 
0.6533 


0.6577 
0.6621 
0.6665 
0.6708 
0.6752 


0.6796 
0.6839 
0.6883 
0.6926 
0.6969 


0.7013 
0.7056 
0.7099 
0.7142 
0.7185 


0.7228 
0.7271 
0.7314 
0.7357 
0.7400 


0.7443 
0.7486 
0.7528 
0.7571 
0.7614 


0.7657 
0.7700 
0.7742 
0.7785 
0.7828 


0.7871 
0.7913 
0.7956 
0.7999 
0.8042 


0.8084 
0.8127 
0.8170 
0.8213 
0.8256 


0.8299 
0.8342 
0.8385 
0.8428 
0.8471 


0.8514 
0.8557 
0.8600 
0.8643 
0.8686 


0.8729 
0.8773 
0.8816 
0.8859 
0.8903 


0.8946 


Steam 


Press. 
psia 


343.674 
336.463 
329.369 
322.391 
315.529 


308.780 
302.143 
295.617 
289.201 
282.894 


276.694 
270.600 
264.611 
258.725 
252.942 


247.259 
241.677 
236.193 
230.807 
225.516 


220.321 
215.220 
210.211 
205.294 
200.467 


195.729 
191.080 
186.517 
182.040 
177.648 


173.339 
169.113 
164.968 
160.903 
156.917 


153.010 
149,179 
145.424 
141.744 
138.138 


134.604 
131.142 
127.751 
124.430 
121.177 


117.992 
114.873 
111.820 
108.832 
105.907 


103.045 
100.245 
97.506 
94.826 
92.205 


89.643 
87.137 
84.688 
82.293 
79.953 


77.667 
75.433 
73.251 


STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water 


Volume, ft?/lbm Enthalpy, Btu/lbm gEntropy, Btu/lbm XF 


Water Evap. Evap. Steam ater Evap. Steam 
UE Vig Sf Sig Sg 
0.01909 1.3306 1.3496 407.9 796.0 1203.9 0.6038 0.8946 1.4985 
0.01906 1.3591 1.3782 405.7 798.0 1203.7 0.6014 0.8990 1.5004 
0.01903 1.3884 1.4075 403.5 800.1 1203.6 0.5989 0.9034 1.5023 
0.01900 1, 4184 1.4374 401.3 802.2 1203.5 0.5964 0.9077 1.5042 
0.01897 1.4492 1.4682 399.1 804.2 1203.3 0.5940 0.9121 1.5061 
0.01894 1.4808 1.4997 396.9 806.2 1203.1 0.5915 0.9165 1.5080 
0.01890 1.5131 1.5320 394.7 808.2 1202.9 0.5890 0.9209 1.5099 
0.01887 1.5463 1.5651 392.5 810.2 1202.8 0.5866 0.9253 1.5118 
0.01884 1.5803 1.5991 390.3 812.2 1202.6 0.5841 0.9297 1.5137 
0.01881 1.6152 1.6340 388.1 814.2 1202.4 0.5816 0.9341 1.5157 
0.01878 1.6510 1.6697 386.0 816.2 1202.1 0.5791 0.9385 1.5176 
0.01875 1.6877 1.7064 383.8 818.2 1201.9 0.5766 0.9429 1.5195 
0.01872 1.7253 1.7441 381.6 820.1 1201.7 0.5742 0.9473 1.5215 
0.01870 1.7640 1.7827 379.4 822.0 1201.5 0.5717 0.9518 1.5234 
0.01867 1.8037 1.8223 377.3 824.0 1201.2 0.5692 0.9562 1.5254 
0.01864 1.8444 1.8630 375.1 825.9 1201.0 0.5667 0.9607 1.5274 
0.01861 1.8862 1.9048 372.9 827.8 1200.7 0.5642 0.9651 1.5293 
0.01858 1.9291 1.9477 370.8 829.7 1200.4 0.5617 0.9696 1.5313 
0.01855 1.9731 1.9917 368.6 831.6 1200.2 0.5592 0.9741 1.5333 
0.01853 2.0184 2.0369 366.5 833.4 1199.9 0.5567 0.9786 1.5352 
0.01850 2.0649 2.0833 364.3 835.3 1199.6 0.5542 0.9831 1.5372 
0.01847 2.1126 2.1311 362.2 837.2 1199.3 0.5516 0.9876 1.5392 
0.01844 2.1616 2.1801 360.0 839.0 1199.0 0.5491 0.9921 1.5412 
0.01842 2.2120 2.2304 357.9 840.8 1198.7 0.5466 0.9966 1.5432 
0.01839 2.2638 2.2821 355.7 842.7 1198.4 0.5441 1.0012 1.5452 
0.01836 2.3170 2.3353 353.6 844.5 1198.0 0.5416 1.0057 1.5473 
0.01834 2.3716 2.3900 351.4 846.3 1197.7 0.5390 1.0103 1.5493 
0.01831 2.4279 2.4462 349.3 848.1 1197.4 0.5365 1.0148 1.5513 
0.01829 2.4857 2.5039 347.2 849.8 1197.0 0.5340 1.0194 1.5534 
0.01826 2.5451 2.5633 345.0 851.6 1196.7 0.5314 1.0240 1.5554 
0.01823 2.6062 2.6244 342.9 853.4 1196.3 0.5289 1.0286 1.5575 
0.01821 2.6691 2.6873 340.8 855.1 1195.9 0.5263 1.0332 1,5595 
0.01818 2.7337 2.7519 338.7 856.9 1195.6 0.5238 1.0378 1.5616 
0.01816 2.8002 2.8184 336.5 858.6 1195.2 0.5212 1.0424 1.5637 
0.01813 2.8687 2.8868 334.4 860.4 1194.8 0.5187 1.0471 1.5658 
0.01811 2.9392 2.9573 332.3 862.1 1194.4 0.5161 1.0517 1.5678 
0.01809 3.0117 3.0298 330.2 863.8 1194.0 0.5135 1.0564 1.5699 
0.01806 3.0863 3.1044 328.1 865.5 1193.6 0.5110 1.0611 1.5721 
0.01804 3.1632 3.1812 326.0 867.2 1193.2 0.5084 1.0658 1.5742 
0.01801 3.2423 3.2603 323.9 868.9 1192.7 0.5058 1.0705 1.5763 
0.01799 3.3238 3.3418 321.8 870.6 1192.3 0.5032 1.0752 1.5784 
0.01797 3.4078 3.4258 319.7 872.2 1191.9 0.5006 1.0799 1.5806 
0.01794 3.4943 3.5122 317.6 873.9 1191.4 0.4980 1.0847 1.5827 
0.01792 3.5834 3.6013 315.5 875.5 1191.0 0.4954 1.0894 1.5849 
0.01790 3.6752 3.6931 313.4 877.2 1190.5 0.4928 1.0942 1.5871 
0.01787 3.7699 3.7878 311.3 878.8 1190.1 0.4902 1.0990 1.5892 
0.01785 3.8675 3.8853 309.2 880.5 1189.6 0.4876 1.1038 1.5914 
0.01783 3.9681 3.9859 307.1 882.1 1189.1 0.4850 1.1086 1.5936 
0.01781 4.0718 4.0896 305.0 883.7 1188.7 0.4824 1.1134 1.5958 
0.01779 4.1788 4.1966 302.9 885.3 1188.2 0.4798 1.1183 1.5981 
0.01776 4.2892 4.3069 300.8 886.9 1187.7 0.4772 1.1231 1.6003 
0.01774 4.4030 4.4208 298.7 888.5 1187.2 0.4745 1.1280 1.6025 
0.01772 4.5205 4.5382 296.6 890.1 1186.7 0.4719 1.1329 1.6048 
0.01770 4.6418 4.6595 294.6 891.6 1186.2 0.4692 1.1378 1.6071 
0.01768 4.7669 4.7846 292.5 893.2 1185.7 0.4666 1.1427 1.6093 
0.01766 4.8961 4.9138 290.4 894.8 1185.2 0.4640 1.1477 1.6116 
0.01764 5.0295 5.047] 288.3 896.3 1184.7 0.4613 1.1526 1.6139 
0.01761 5.1673 5.1849 286.3 897.9 1184.1 0.4586 1.1576 1.6162 
0.01759 5.3096 5.3272 284.2 899.4 1183.6 0.4560 1.1626 1.6185 
0.01757 5.4566 5.4742 282.1 901.0 1183.1 0.4533 1.1676 1.6209 
0.01755 5.6085 5.6260 280.0 902.5 1182.5 0.4506 1.1726 1.6232 
0.01753 5.7655 5.7830 278.0 904.0 1182.0 0.4479 1.1776 1.6256 
0.01751 5.9277 5.9452 275.9 905.5 1181.4 0.4453 1.1827 1.6279 
0.01749 6.0955 6.1130 273.8 907.0 1180.9 0.4426 1.1877 1.6303 
0.01747 6.2689 6.2864 271.8 908.5 1180.3 0.4399 1.1928 1.6327 
0.01745 6.4483 6.4658 269.7 910.0 1179.7 0.4372 1.1979 1.6351 
0.01743 6.6339 6.6513 267.7 911.5 1179.2 0.4345 1.2031 1.6375 
0.01741 6.8259 6.8433 265.6 913.0 1178.6 0.4317 1.2082 1.6400 
0.01739 7.0245 7.0419 263.5 914.5 1178.0 0.4290 1.2134 1.6424 
0.01738 7.2301 7.2475 261.5 915.9 1177.4 0.4263 1.2186 1.6449 
0.01736 7.4430 7.4603 259.4 917.4 1176.8 0.4236 1.2238 1.6473 
0.01734 7.6634 7.6807 257.4 918.8 1176.2 0.4208 1.2290 1.6498 
0.01732 7.8916 7.9089 255.3 920.3 1175.6 0.4181 1.2342 1.6523 
0.01730 8.1280 8.1453 253.3 921.7 1175.0 0.4154 1.2395 1.6548 
0.01728 8.3729 8.3902 251.2 923.2 1174.4 0.4126 1.2448 1.6574 
0.01726 8.6267 8.6439 249.2 924.6 1173.8 0.4098 1.2501 1.6599 


E-20 


Water 
vf 


0.017264 
0.017246 
0.017228 
0.017210 
0.017193 


0.017175 
0.017157 
0.017140 
0.017123 
0.017106 


0.017089 
0.017072 
0.017055 
0.017039 
0.017022 


0.017006 
0.016990 
0.016974 
0.016958 
0.016942 


0.016926 
0.016910 
0.016895 
0.016880 
0.016864 


0.016849 
0.016842 
0.016834 
0.016827 
0.016819 


0.016812 
0.016805 
0.016797 
0.016790 
0.016783 


0.016775 
0.016768 
0.016761 
0.016754 
0.016747 


0.016740 
0.016733 
0.016726 
0.016719 
0.016712 


0.016705 
0.016698 
0.016691 
0.016684 
0.016677 


0.016670 
0.016664 
0.016657 
0.016650 
0.016643 


0.016637 
0.016630 
0.016624 
0.016617 
0.016611 


0.016604 
0.016598 
0.016591 
0.016585 
0.016578 


0.016572 
0.016566 
0.016559 
0.016553 
0.016547 


0.016541 
0.016534 
0.016528 
0.016522 
0.016516 


0.016510 


STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water 


Volume, ft?/lbm 


Evap. 
Vig 


8.627 
8.890 
9.162 
9.445 
9.738 


10.042 
10.358 
10.685 
11.025 
11.378 


11.745 
12.125 
12.520 
12.931 
13.358 


13.802 
14,264 
14,744 
15,243 
15.763 


16.304 
16.867 
17.454 
18.065 
18.701 


19.364 
19.707 
20.056 
20.413 
20.777 


21.149 


Steam 


10.060 
10.375 
10.703 
11.042 
11.395 


11.762 
12.142 
12.538 
12.948 
13.375 


13.819 
14,281 
14.761 
15.260 
15.780 


16.321 
16.884 
17.471 
18.082 
18.718 


19.381 
19.723 
20.073 
20.429 
20.794 


21.166 
21.545 
21.933 
22.330 
22.735 


23.148 
23.571 
24.002 
24.444 
24.894 


25.355 
25.826 
26.307 
26.799 
27.302 


27.816 
28.341 
28.878 
29.428 
29.989 


30.564 
31.151 
31.752 
32.367 
32.996 


33.639 
34,297 
34.970 
35.659 
36.364 


37.086 
37.824 
38.580 
39.354 
40.146 


40.957 
41.787 
42.638 
43.508 
44.400 


45,313 
46.249 
47.207 
48.189 
49.194 


50.225 


Enthalpy, Btu/lbm 


Water 
he 


249.17 
247.13 
245.08 
243.03 
240.99 


238.95 
236.91 
234.87 
232.83 
230.79 


228.76 
226.72 


198.33 
197.32 
196.31 
195.30 
194.29 


193.28 
192.27 
191.26 
190.25 
189.24 


188.23 
187.22 
186.21 
185.21 
184.20 


183.19 
182.18 
181.17 
180.17 
179.16 


178.15 
177.14 
176.14 
175.13 
174.12 


173.12 
172.11 
171.10 
170.10 
169.09 


168.09 
167.08 
166.08 
165.07 
164.06 


163.06 
162.05 
161.05 
160.05 
159.04 


158.04 
157.03 


Evap. 


hig 
924.6 


Steam 
4 


1173.8 
1173.2 
1172.5 
1171.9 
1171.3 


1170.6 
1170.0 
1169.3 
1168.7 
1168.0 


1167.4 
1166.7 
1166.1 
1165.4 
1164.7 


1164.0 
1163.4 
1162.7 
1162.0 
1161.3 


1160.6 
1159.9 
1159.2 
1158.5 
1157.8 


1157.1 
1156.7 
1156.3 
1156.0 
1155.6 


1155.3 
1154.9 
1154.5 
1154.2 
1153.8 


1153.4 
1153.1 
1152.7 
1152.3 
1152.0 


1151.6 
1151.2 
1150.8 
1150.5 
1150.1 


1149.7 
1149.4 
1149.0 
1148.6 
1148.2 


1147.9 
1147.5 
1147.1 
1146.7 
1146.3 


1146.0 
1145.6 
1145.2 
1144.8 
1144.4 


1144.0 
1143.7 
1143.3 
1142.9 
1142.5 


1142.1 
1141.7 
1141.3 
1140.9 
1140.5 


1140.2 
1139.8 
1139.4 
1139.0 
1138.6 


1138.2 


Entropy, Btu/lbm XF 
Water Evap. Steam 
St Ste Sg 
0.4098 1.2501 1.6599 
0.4071 1.2554 1.6625 
0.4043 1.2607 1.6650 
0.4015 1.2661 1.6676 
0.3987 1.2715 1.6702 
0.3960 1.2769 1.6729 
0.3932 1.2823 1.6755 
0.3904 1.2878 1.6781 
0.3876 1.2933 1.6808 
0.3847 1,2988 1.6835 
0.3819 1.3043 1.6862 
0.3791 1.3098 1.6889 
0.3763 1.3154 1.6917 
0.3734 1.3210 1.6944 
0.3706 1.3266 1.6972 
0.3677 1.3323 1.7000 
0.3649 1.3379 1.7028 
0.3620 1.3436 1.7056 
0.3591 1.3494 1.7085 
0.3562 1.3551 1.7113 
0.3533 1.3609 1.7142 
0.3505 1.3667 1.7171 
0.3476 1.3725 1.7201 
0.3446 1.3784 1.7230 
0.3417 1.3842 1.7260 
0.3388 1.3902 1.7290 
0.3373 1.3931 1.7305 
0.3359 1.3961 1.7320 
0.3344 1.3991 1.7335 
0.3329 1.4021 1.7350 
0.3315 1.4051 1.7365 
0.3300 1.4081 1.7380 
0.3285 1.4111 1.7396 
0.3270 1.4141 1.7411 
0.3255 1.4171 1.7427 
0.3241 1.4201 1.7442 
0.3226 1.4232 1.7458 
0.3211 1.4262 1.7473 
0.3196 1.4293 1.7489 
0.3181 1.4323 1.7505 
0.3166 1.4354 1.7520 
0.3151 1.4385 1.7536 
0.3136 1.4416 1.7552 
0.3121 1.4447 1.7568 
0.3106 1.4478 1.7584 
0.3091 1.4509 1.7600 
0.3076 1.4540 1.7616 
0.3061 1.4571 1.7632 
0.3046 1.4602 1.7649 
0.3031 1.4634 1.7665 
0.3016 1.4665 1.7681 
0.3001 1.4697 1.7698 
0.2986 1.4728 1.7714 
0.2971 1.4760 1.7731 
0.2955 1.4792 1.7747 
0.2940 1.4824 1.7764 
0.2925 1.4856 1.7781 
0.2910 1.4888 1.7798 
0.2894 1.4920 1.7814 
0.2879 1.4952 1.7831 
0.2864 1.4985 1.7848 
0.2848 1.5017 1.7865 
0.2833 1.5050 1.7882 
0.2818 1.5082 1.7900 
0.2802 1.5115 1.7917 
0.2787 1.5148 1.7934 
0.2771 1.5180 1.7952 
0.2756 1.5213 1.7969 
0.2740 1.5246 1.7987 
0.2725 1.5279 1.8004 
0.2709 1.5313 1.8022 
0.2694 1.5346 1.8040 
0.2678 1.5379 1.8057 
0.2662 1.5413 1.8075 
0.2647 1.5446 1.8093 
0.2631 1.5480 1.8111 


Water 
vf 


0.016510 
0.016504 
0.016498 
0.016492 
0.016486 


0.016480 
0.016474 
0.016468 
0.016463 
0.016457 


0.016451 
0.016445 
0.016440 
0.016434 
0.016428 


0.016423 
0.016417 
0.016412 
0.016406 
0.016401 


0.016395 
0.016390 
0.016384 
0.016379 
0.016374 


0.016369 
0.016363 
0.016358 
0.016353 
0.016348 


0.016343 
0.016337 
0.016332 
0.016327 
0.016322 


0.016317 
0.016312 
0.016308 
0.016303 
0.016298 


0.016293 
0.016288 
0.016284 
0.016279 
0.016274 


0.016270 
0.016265 
0.016260 
0.016256 
0.016251 


0.016247 
0.016243 
0.016238 
0.016234 
0.016229 


0.016225 
0.016221 
0.016217 
0.016213 
0.016208 


0.016204 
0.016200 
0.016196 
0.016192 
0.016188 


0.016184 
0.016180 
0.016177 
0.016173 
0.016169 


0.016165 
0.016162 


- 0.016158 


0.016154 
0.016151 


0.016147 


STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water 


Gate ft?/lbm 


vap 


135.55 


138.93 
142.40 
145.97 
149.64 
153.42 


157.32 
161.32 
165.45 
169.70 
174.08 


178.58 
183.23 
188.01 
192.94 
198.01 


203.25 
208.64 
214.20 
219.93 
225.84 


231.93 
238.21 
244.69 
251.37 
258.26 


265.37 
272.71 
280.28 
288.09 
296.16 


304.49 


Water 
h 


Enthalpy, B 


tu/Ib: 


m 
Steam 


Entropy, Btu/lbmXF 


Water 
Sf 


0.2631 
0.2615 
0.2600 
0.2584 
0.2568 


0.2552 
0.2537 
0.2521 
0.2505 
0.2489 


0.2473 
0.2457 
0.2441 
0.2425 
0.2409 


0.2393 
0.2377 
0.2361 
0.2345 
0.2329 


0.2313 
0.2297 


0.1472 
0.1455 
0.1437 
0.1419 
0.1402 


0.1384 


Evap. 
Sig 


1.5480 


1.8315 


Steam 
Sg 


1.8111 
1.8129 
1.8147 
1.8166 
1.8184 


1.8202 
1.8221 
1.8239 
1.8258 
1.8276 


1.8295 
1.8314 
1.8333 
1.8352 
1.8371 


1.8666 


1.8686 
1.8707 
1.8727 
1.8748 
1.8769 


1.8789 
1.8810 
1.8831 
1.8852 
1.8873 


1.8895 
1.8916 
1.8937 
1.8959 
1.8980 


1.9002 
1.9024 
1.9046 
1.9068 
1.9090 


1.9112 
1.9134 
1.9157 
1.9179 
1.9202 


1.9224 
1.9247 
1.9270 
1.9293 
1.9316 


1.9339 
1.9362 
1.9386 
1.9409 
1.9433 


1.9457 
1.9480 
1.9504 
1.9528 
1.9552 


1.9577 
1.9601 
1.9626 
1.9650 
1.9675 


1.9700 


Temp. Press. 
F psia 


105.0 1.10174 
104.0 1.06965 
103.0 1.03838 
102.0 1.00789 
101.0 0.97818 


100.0 0.94924 
99.0 0.92103 
98.0 0.89356 
97.0 0.86679 
96.0 0.84072 


95.0 0.81534 
94.0 0.79062 
93.0 0.76655 
92.0 0.74313 
91.0 0.72032 


90.0 0.69813 
89.0 0.67653 
88.0 0.65551 
0.63507 
0.61518 


0.59583 
0.57702 
0.55872 
0.54093 
0.52364 


0.050683 
0.49049 
0.47461 
0.45919 


BESER SS 
ooooco oo 


0.36292 
0.35073 
0.33889 
0.32740 
0.31626 


0.30545 
0.29497 
0.28480 
0.27494 
0.26538 


0.25611 
0.24713 
0.23843 
0.23000 
0.22183 


0.21392 
0.20625 
0.19883 
0.19165 
0.18469 


0.17796 
0.17144 
0.16514 
0.15904 
0.15314 


0.14744 
0.14192 
0.13659 
0.13143 
0.12645 


0.12163 
0.11698 
0.11249 
0.10815 
0.10395 
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Valume, ft?/Ibm 


Water 
vf 


0.016147 
0.016144 
0.016140 
0.016137 
0.016133 


0.016130 
0.016127 
0.016123 
0.016120 
0.016117 


0.016114 
0.016111 
0.016108 
0.016105 
0.016102 


0.016099 
0.016096 
0.016093 
0.016090 
0.016087 


0.016085 
0.016082 
0.016079 
0.016077 
0.016074 


0.016072 
0.016070 
0.016067 
0.016065 
0.016063 


0.016060 
0.016058 
0.016056 
0.016054 
0.016052 


0.016050 
0.016048 
0.016046 
0.016044 
0.016043 


0.016041 
0.016039 
0.016038 
0.016036 
0.016035 


0.016033 
0.016032 
0.016031 
0.016029 
0.016028 


0.016027 
0.016026 
0.016025 
0.016024 
0.016023 


0.016023 
0.016022 
0.016021 
0.016021 
0.016020 


0.016020 
0.016019 
0.016019 
0.016019 
0.016019 


0.016019 
0.016019 
0.016019 
0.016019 
0.016020 


0.016020 
0.016021 
0.016021 
0.016022 
0.016022 


STEAM TABLES (Continued) 


Properties of Saturated Steam and Saturated Water 


Evap. 
Vig 


*The states here shown are metastable 


Steam 


1022.1 
1056.5 
1092.1 
1129.2 
1167.6 


1207.6 
1249.1 
1292.2 
1337.0 
1383.6 


1432.0 
1482.4 
1534.8 
1589.2 
1645.9 


1704.8 
1766.2 
1830.0 
1896.5 
1965.7 


2037.8 
2112.8 
2191.0 
2272.4 
2357.3 


2445.8 


3304.7 


Enthalpy, Btu/lbm 


Water 
he 


72.990 
71.992 
70.993 
69.995 
68.997 


67.999 


E-23 


Evap. 
hig 


1034.2 
1034.8 
1035.4 
1035.9 
1036.5 


1037.1 
1037.6 
1038.2 
1038.8 
1039.3 


1039.9 
1040.5 
1041.0 
1041.6 
1042.2 


1042.7 
1043.3 
1043.9 
1044.4 
1045.0 


1045.6 
1046.1 
1046.7 
1047.3 
1047.8 


1048.4 
1049.0 
1049.5 
1050.1 
1050.7 


1051.2 
1051.8 
1052.4 
1052.9 
1053.5 


1054.0 
1054.6 
1055.2 
1055.7 
1056.3 


1056.9 
1057.4 
1058.0 
1058.5 
1059.1 


1059.7 


Steam 
& 


1107.2 
1106.8 
1106.3 
1105.9 
1105.5 


1105.1 
1104.6 
1104.2 
1103.8 
1103.3 


1102.9 
1102.5 
1102.1 
1101.6 
1101.2 


1100.8 
1100.3 
1099.9 
1099.5 
1099.0 


1098.6 
1098.2 
1097.7 
1097.3 
1096.9 


1096.4 
1096.0 
1095.6 
1095.1 
1094.7 


1094.3 
1093.8 
1093.4 
1093.0 
1092.5 


1092.1 
1091.7 
1091.2 
1090.8 
1090.4 


1089.9 
1089.5 
1089.0 
1088.6 
1088.2 


1087.7 
1087.3 
1086.9 
1086.4 
1086.0 


1085.6 
1085.1 
1084.7 
1084.2 
1083.8 


1083.4 
1082.9 
1082.5 
1082.1 
1081.6 


1081.2 
1080.7 
1080.3 
1079.9 
1079.4 


1079.0 
1078.5 
1078.1 
1077.7 
1077.2 


1076.8 
1076.4 
1075.9 
1075.5 
1075.5 


Entropy, Btu/IbmXF 


Water 


0.1134 
0.1115 


Evap. 
Sig 


1.8315 
1.8358 
1.8401 
1.8444 
1.8487 


1.8530 
1.8573 
1.8617 
1.8660 
1.8704 


1.8748 
1.8792 
1.8837 
1.8881 
1.8926 


1.8970 


Steam 
8g 


1.9700 
1.9725 
1.9750 
1.9775 
1.9800 


1.9825 
1.9851 
1.9876 
1.9902 
1.9928 


1.9954 
1.9980 
2.0006 
2.0033 
2.0059 


2.0086 
2.0112 
2.0139 
2.0166 
2.0193 


2.0221 
2.0248 
2.0275 
2.0303 
2.0331 


2.0359 
2.0387 
2.0415 
2.0443 
2.0472 


2.0500 
2.0529 
2.0558 
2.0587 
2.0616 


2.0645 
2.0675 
2.0704 
2.0734 
2.0764 


2.0794 
2.0824 
2.0854 
2.0885 
2.0915 


2.0946 
2.0977 
2.1008 
2.1039 
2.1070 


2.1102 
2.1134 
2.1165 
2.1197 
2.1230 


2.1262 
2.1294 
2.1327 
2.1360 
2.1393 


2.1426 
2.1459 
2.1493 
2.1527 
2.1560 


2.1594 
2.1629 
2.1663 
2.1697 
2.1732 


2.1767 
2.1802 
2.1837 
2.1872 
2.1873 


88.0 


Mal tee 
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STEAM TABLES (Continued) 


Specific Heat at constant pressure of Steam and of Water 


Jussi ne EES 
[SS —,, Btu XP eee bees 
F 


Press., psia ul 1.5 2 3 + 6 8 10 15 20 30 40 60 80 100 _~—s—~wPrress., psia 


\. 0.998 0.998 0.999 1.000 1.000 1.002 1.003 1.004 1.007 1.010 1.014 1.019 1.026 1.033 1.039 Sat. Water 
Set. abe 0.450 0.452 0.454 0.458 0.461 0.466 0.471 0.475 0.485 0.493 0.508 0.521 0.543 0.564 0.582 Sat. Steam 


1500 0.559 0.559 0.559 0.559 0.559 0.559 0.559 0.559 0.559 0.559 0.560 0.560 0.560 0.561 0.561 1500 
1480 0.557 0.557 0.557 0.557 0.557 0.557 0.557 0.558 0.558 0.558 0.558 0.558 0.559 0.559 0.559 1480 
1460 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.556 0.557 0.557 0.557 0.558 1460 
1440 0.554 0.554 0.554 0.554 0.554 0.554 0.554 0.554 0.554 0.554 0.555 0.555 0.555 0.556 0.556 1440 


1420 0.552 0.552 «(0.552 «(0.552 «(0.552 «(0.552 (0.553 0.553 0.553 0.553 0.553 0.553 0.554 0.554 0.555 1420 
1400 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.551 0.552 0.552 0.553 0.553 1400 
1380 0.549 0.549 0.549 0.549 0.549 0.549 0.549 0.549 0.549 0.549 0.550 0.550 0.550 0.551 0.551 1380 


1360 0.547 0.547 0:547 0.547 0.547 0.547 0.547 0.547 0.548 0.548 0.548 0.548 0.549 0.549 0.550 1360 
1340 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.546 0.547 0.547 0.548 0.548 1340 
1320 0.544 0.544 0.544 0.544 0.544 0.544 0.544 0.544 0.544 0.544 0.545 0.545 0.545 0.546 0.546 1320 


1300 0.542 0.542 0.542 0.542 0.542 0.542 0.542 0.542 0.542 0.543 0.543 0.543 0.544 0.544 0.545 1300 
1280 0.540 0.540 0.540 0.540 0.540 0.540 0.540 0.541 0.541 0.541 0.541 0.541 0.542 0.543 0.543 1280 
1260 0.538 0.539 0.539 0.539 0.539 0.539 0.539 0.539 0.539 0.539 0.539 0.540 0.540 0.541 0.541 1260 
1240 0.537 0.537 0.537 0.537 0.537 0.537 0.537 0.537 0.537 0.537 0.538 0.538 0.539 0.539 0.540 1240 
1220 0.535 0.535 0.5385 0.535 0.535 0.535 0.535 0.535 0.535 0.536 0.536 0.536 0.537 0.537 0.538 1220 


1200 0.533 0.533 0.533 0.533 0.533 0.533 0.533 0.533 0.534 0.534 0.534 0.534 0.535 0.536 0.536 1200 
1180 0.531 0.531 0.531 0.531 0.531 0.531 0.532 0.532 0.532 0.532 0.532 0.533 0.533 0.534 0.535 1180 
1160 0.529 0.529 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.530 0.531 0.532 0.532 0.533 1160 
1140 0.528 0.528 0.528 0.528 0.528 0.528 0.528 0.528 0.528 0.528 0.529 0.529 0.530 0.531 0.531 1140 
1120 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.526 0.527 0.527 0.527 0.528 0.529 0.530 1120 


1100 0.524 0.524 0.524 0.524 0.524 0.524 0.524 0.524 0.525 0.525 0.525 0.526 0.526 0.527 0.528 1100 
1080 0.522 0.522 0.522 0.522 0.522 0.522 0.522 0.523 0.523 0.523 0.523 0.524 0.525 0.525 0.526 1080 
1060 0.520 0.520 0.520 0.520 0.520 0.521 0.521 0.521 0.521 0.521 0.522 0.522 0.523 0.524 0.524 1060 


1040 0.518 0.519 0.519 0.519 0.519 0.519 0.519 0.519 0.519 0.519 0.520 0.520 0.521 0.522 0.523 1040 
1020 0.517. 0.517 0.517 0.517 0.517 0.517 0.517 0.517 0.517 0.518 0.518 0.518 0.519 0.520 0.521 1020 
1000 0.515 0.515 0.515 0.515 0.515 0.515 0.515 0.515 0.515 0.516 0.516 0.517 0.518 0.519 0.519 1000 
980 0.513 0.513 0.513 0.513 0.513 0.513 0.513 0.513 0.514 0.514 0.514 0.515 0.516 0.517 0.518 980 
960 0.511 0.511 0.511 0.511 0.511 0.511 0.512 0.512 0.512 0.512 0.513 0.513 0.514 0.515 0.516 960 
940 0.509 0.509 0.509 0.509 0.509 0.510 0.510 0.510 0.510 0.510 0.511 0.511 0.512 0.514 0.515 940 
920 0.507 0.508 0.508 0.508 0.508 0.508 0.508 0.508 0.508 0.509 0.509 0.510 0.511 0.512 0.513 920 
900 0.506 0.506 0.506 0.506 0.506 0.506 0.506 0.506 0.506 0.507 0.507 0.508 0.509 0.510 0.512 900 
880 0.504 0.504 0.504 0.504 0.504 0.504 0.504 0.504 0.505 0.505 0.506 0.506 0.508 0.509 0.510 880 
860 0.502 0.502 0.502 0.502 0.502 0.502 0.503 0.503 0.503 0.503 0.504 0.505 0.506 0.507 0.509 860 
840 0.500 0.500 0.500 0.500 0.500 0,501 0.501 0.501 0.501 0.502 0.502 0.503 0.504 0.506 0.507 840 
820 0.498 0.498 0.499 0.499 0.499 0.499 0.499 0.499 0.499 0.500 0.501 0.501 0.503 0.504 0.506 820 
800 0.497 0.497 0.497 0.497 0.497 0.497 0.497 0.497 0.498 0.498 0.499 0.500 0.501 0.503 0.505 800 
780 0.495 0.495 0.495 0.495 0.495 0.495 0.495 0.496 0.496 0.496 0.497 0.498 0.500 0.502 0.503 780 
760 0.493 0.493 0.493 0.493 0.493 0.494 0.494 0.494 0.494 0.495 0.496 0.497 0.499 0.500 0.502 760 
740 0.491 0.491 0.491 0.492 0.492 0.492 0.492 0.492 0.493 0.493 0.494 0.495 0.497 0.499 0.501 740 
720 0.490 0.490 0.490 0.490 0.490 0.490 0.490 0.491 0.491 0.492 0.493 0.494 0.496 0.498 0.500 720 
700 0.488 0.488 0.488 0.488 0.488 0.488 0.489 0.489 0.490 0.490 0.491 0.492 0.495 0.497 0.500 700 
680 0.486 0.486 0.486 0.486 0.487 0.487 0.487 0.487 0.488 0.489 0.490 0.491 0.494 0.496 0.499 680 
660 0.484 0.485 0.485 0.485 0.485 0.485 0.485 0.486 0.486 0.487 0.489 0.490 0.493 0.496 0.499 660 
640 0.483 0.483 0.483 0.483 0.483 0.484 0.484 0.484 0.485 0.486 0.487 0.489 0.492 0.495 0.499 
620 0.481 0.481 0.481 0.481 0.482 0.482 0.482 0.483 0.483 0.484 0.486 0.488 0.491 0.495 0.499 620 
600 0.479 0.480 0.480 0.480 0.480 0.480 0.481 0.481 0.482 0.483 0.485 0.487 0.491 0.495 0.499 600 
580 0.478 0.478 0.478 0.478 0.478 0.479 0.479 0.480 0.481 0.482 0.484 0.486 0.491 0.495 0.500 580 
560 0.476 0.476 0.476 0.477 0.477 0.477 0.478 0.478 0.479 0.481 0.483 0.485 0.490 0.496 0.501 560 
540 0.475 0.475 0.475 0.475 0.475 0.476 0.476 0.477 0.478 0.480 0.482 0.485 0.491 0.497 0.503 540 
520 0.473 0.473 0.473 0.474 0.474 0.475 0.475 0.476 0.477 0.479 0.482 0.485 0.491 0.498 0.505 520 
500 0.472 0.472 0.472 0.472 0.473 0.473 0.474 0.475 0.476 0.478 0.481 0.485 0.492 0.500 0.508 500 
480 0.470 0.470 0.470 0.471 0.471 0.472 0.473 0.473 0.475 0.477 0.481 0.485 0.493 0.502 0.511 480 
460 0.469 0.469 0.469 0.469 0.470 0.471 0.472 0.472 0.475 0.477 0.481 0.486 0.495 0.505 0.516 460 
440 0.467 0.467 0.468 0.468 0.469 0.470 0.470 0.471 0.474 0.476 0.481 0.487 0.498 0.509 0.522 440 
420 0.466 0.466 0.466 0.467 0.467 0.468 0.470 0.471 0.473 0.476 0.482 0.488 0.501 0.514 0.528 420 
400 0.464 0.465 0.465 0.466 0.466 0.467 0.469 0.470 0.473 0.476 0.483 0.490 0.504 0.520 0.536 400 
380 0.463 0.463 0.464 0.464 0.465 0.466 0.468 0.469 0.473 0.477 0.484 0.492 0.509 0.527 0.546 380 
360 0.462 0.462 0.462 0.463 0.464 0.466 0.467 0.469 0.473 0.477 0.486 0.495 0.515 0.536 0.558 360 
340 0.460 0.461 0.461 0.462 0.463 0.465 0.467 0.469 0.473 0.478 0.488 0.499 0.521 0.546 0.572 340 
320 0.459 0.460 0.460 0.461 0.462 0.464 0.467 0.469 0.474 0.480 0.491 0.504 0.530 0.558 I, 320 
300 0.458 0.459 0.459 0.460 0.462 0.464 0.466 0.469 0.475 0.482 0.495 0.509 1.029 1.029 300 
280 0.457 0.458 0.458 0.460 0.461 0.464 0.467 0.469 0.477 0.484 0.500 16 1.022 1.022 1.022 280 
eth 0.456 0.457 0.457 0.459 0.461 0.464 0.467 0.470 0.478 0.487 05 1.017 1.017 1.017 1.016 260 
a 0.455 0.456 0.457 0.458 0.460 0.464 0.468 0.471 0.481 0.491 1.012 1.012 1.012 1.012 1.012 240 
0.454 0.455 0.456 0.458 0.460 0.464 0.468 0.473 0.484 1.008 1.008 1.008 1.008 1.008 1.008 220 
“a 0 4538 0.454 0.455 0.458 0.460 0.465 0.470 0.475 1.005 1.005 1.005 1.005 1.005 1.005 1.005 200 
an 4 452 0.454 0.455 0.458 0.460 0.466 < 1.003 1.003 1.003 1.003 1.003 1.002 1.002 180 
140 a ore 0.453 0.455 458 0.461 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 1.001 160 
ao5 ; mr 0.453 0.454 1.000 1.000 1.000 1.000 1.000 0.999 0.999 0.999 0.999 0.999 0.999 0.999 140 
50 0.452 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.999 0.998 0.998 0.998 0.998 0.998 120 
100 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 100 
a f ee ° 998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 0.998 
an yee bat 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 1.000 0.999 0.999 0.999 60 
ea Bags ae 1.004 1.004 1.004 1.004 1.004 1.004 1.004 1.004 1.004 1.004 1.004 1.004 1.003 40 
. 007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.007 1.006 32 
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STEAM TABLES (Continued) 


Specific Heat at constant pressure of Steam and of Water 


ere -————— ep, Btu /Ibm XX FO Temp. 
F 

Press., psia 150 200 300 400 600 800 1000 1500 2000 3000 4000 6000 8000 10000 15000 Press., psia 

Sat. Water 1.054> 1.067 1.093 1.118 1.168 1.224 1.286 1.492 1.841 7.646 — — -- —- — Sat. Water 

Sat. Steam 0.624 0.661 0.729 0.792 0.915 1.046 1.191 1.667 2.557 13.66 —_— —_— — — —_ Sat. Steam 
1500 0.562 0.563 0.565 0.567 0.571 0.576 0.580 0.590 0.601 0.623 0.645 0.691 0.737 0.780 0.868 1500 
1480 0.561 0.562 0.564 0.566 0.570 0.575 0.579 0.590 0.601 0.623 0.647 0.694 0.742 0.786 0.878 1480 
1460 0.559 0.560 0.562 0.565 0.569 0.573 0.578 0.589 0.601 0.624 0.648 0.698 0.747 0.793 0.888 1460 
1440 0.557 0.559 0.561 0.563 0.568 0.572 0.577 0.589 0.600 0.625 0.650 0.701 0.753 0.800 0.900 1440 
1420 0.556 0.557 0.559 0.562 0.566 0.571 0.576 0.588 0.600 0.625 0.651 0.705 0.759 0.808 0.909 1420 
1400 0.554 0.555 0.558 0.560 0.565 0.570 0.575 0.587 0.600 0.626 0.653 0.709 0.765 0.817 0.926 1400 
1380 0.553 0.554 0.556 0.559 0.564 0.569 0.574 0.587 0.600 0.627 0.655 0.714 0.773 0.827 0.939 1380 
1360 0.551 0.552 0.555 0.558 0.563 0.568 0.573 0.586 0.600 0.628 0.657 0.719 0.781 0.838 0.953 1360 
1340 0.549 0.551 0.553 0.556 0.561 0.567 0.572 0.586 0.600 0.629 0.660 0.725 0.790 0.850 0.968 1340 
1320 0.548 0.549 0.552 0.555 0.560 0.566 0.571 0.585 0.600 0.630 0.663 0.731 0.800 0.864 0.983 1320 
1300 0.546 0.548 0.550 0.553 0.559 0.565 0.570 0.585 0.600 0.632 0.666 0.738 0.811 0.879 0.998 1300 
1280 0.545 0.546 0.549 0.552 0.558 0.564 0.570 0.585 0.600 0.634 0.669 0.746 0.824 0.897 1.014 1280 
1260 0.543 0.544 0.547 0.550 0.556 0.563 0.569 0.585 0.601 0.636 0.673 0.755 0.838 0.918 1.033 1260 
1240 0.541 0.543 0.546 0.549 0.555 0.562 0.568 0.584 0.601 0.638 0.678 0.765 0.855 0.942 1.053 1240 
1220 0.540 0.541 0.544 0.548 0.554 0.561 0.567 0.584 0.602 0.641 0.683 0.777 0.875 0.969 1.072 1220 
1200 0.538 0.540 0.543 0.546 0.553 0.560 0.567 0.584 0.603 0.644 0.689 0.790 0.897 1.000 1.095 1200 
1180 0.536 0.538 0.541 0.545 0.552 0.559 0.566 0.584 0.604 0.647 0.696 0.805 0.922 1.033 1.117 1180 
1160 0.535 0.536 0.540 0.544 0.551 0.558 0.565 0.585 0.606 0.652 0.704 0.823 0.952 1.070 1.143 1160 
1140 0.533. 0.535 0.539 0.542 0.550 0.557 0.565 0.585 0.607 0.656 0.713 0.843 0.986 1.107 1.167 1140 
1120 0.531 0.533 0.537 0.541 0.549 0.557 0.565 0.586 0.609 0.662 0.723 0.866 1.025 1.149 1.190 1120 
1100 0.530 0.532 0.536 0.540 0.548 0.556 0.564 0.587 0.612 0.668 0.735 0.893 1.070 1.193 1.220 1100 
1080 0.528 0.530 0.534 0.538 0.547 0.555 0.564 0.588 0.615 0.676 0.749 0.924 1.120 1.242 1.240 1080 
1060 0.527 0.529 0.533 0.537 0.546 0.555 0.564 0.590 0.618 0.685 0.765 0.960 1.176 1.295 1.260 1060 
1040 0.525 0.527 0.532 0.5386 0.545 0.555 0.565 0.592 0.622 0.695 0.783 1.002 1.238 1.351 1.282 1040 
1020 0.523 0.526 0.530 0.535 0.545 0.555 0.565 0.594 0.627 0.707 0.804 1.051 1.306 1.399 1.298 1020 
1000 0.522 0.524 0.529 0.534 0.544 0.555 0.566 0.597 0.633 0.721 0.829 1.110 1.382 1.471 1.306 1000 
980 0.520 0.523 0.528 0.533 0.544 0.555 0.567 0.601 0.640 0.737 0.858 1.180 1.475 1.531 1.312 980 
960 0.519 0.521 0.527 0.532 0.543 0.556 0.568 0.605 0.648 0.756 0.893 1.267 1.598 1.595 1.310 960 
940 0.517 0.520 0.526 0.531 0.543 0.556 0.570 0.610 0.658 0.778 0.934 1.376 1.708 1.639 1.299 940 
920 0.516 0.519 0.525 0.531 0.544 0.558 0.573 0.617 0.669 0.803 0.984 1.520 1.819 1.667 1.281 920 
900 0.515 0.518 0.524 0.530 0.544 0.559 0.576 0.624 0.683 0.834 1.048 1.716 1.932 1.660 1.259 900 
880 0.513 0.516 0.523 0.530 0.545 0.561 0.580 0.633 0.699 0.872 1.130 1.993 2.000 1.633 1.232 880 
860 0.512 0.515 0.523 0.530 0.546 0.564 0.584 0.644 0.718 0.918 1.240 2.316 2.019 1.593 1.212 860 
840 0.511 0.514 0.522 0.530 0.548 0.568 0.590 0.657 0.740 0.977 1.395 2.653 1.978 1.547 1.192 840 
820 0.510 0.514 0.522 0.531 0.550 0.572 0.597 0.672 0.767 1.054 1.620 2.886 1.888 1.503 1.175 820 
800 0.509 0.513 0.522 0.532 0.553 0.577 0.605 0.690 0.800 1.160 1.967 2.872 1.768 1.459 1.157 800 
780 0.508 0.513 0.522 0.533 0.557 0.584 0.615 0.712 0.840 1.312 2.550 2.547 1.670 1.416 1.142 780 
760 0.507 0.512 0.528 0.535 0.561 0.592 0.628 0.7388 0.892 1.542 4.462 2.156 1.576 1.370 1.126 760 
740 0.507 0.512 0.524 0.537 0.567 0.602 0.642 0.770 0.960 1.913 8.119 1.886 1.493 1.3832 1.114 740 
720 0.506 0.512 0.525 0.540 0.574 0.613 0.660 0.811 1.052 2.584 3.458 1.696 1.421 1.290 1.100 720 
700 0.506 0.513 0.528 0.544 0.582 0.627 0.681 0.861 1.181 6.145° 2.237 1.557 1.358 1.250 1.089 700 
680 0.506 0.514 0.530 0.549 0.592 0.644 0.707 0.927 1.365 2.469 1.789 1.450 1.303 1.217 1.079 680 
660 0.507 0.515 0.534 0.555 0.604 0.665 0.738 1.015 1.639 1.851 1.587 1.369 1.256 1.187 1.071 660 
640 0.507 0.517 0.538 0.562 0.619 0.690 0.777 1.135 2.219 1.601 1.454 1.303 1.216 1.157 1.063 640 
620 0.509 0.519 0.543 0.571 0.637 0.720 0.826 1.308 1.614 1.455 1.362 1.252 1.184 1.1386 1.056 620 
600 0.510 0.522 0.550 0.582 0.659 0.757 0.888 1.586 1.453 1.858 1.295 1.211 1.157 1.118 1.052 600 
580 0.513 0.526 0.558 0.595 0.685 0.804 0.969 1.393 1.351 1.289 1.243 1.178 1.134 1.102 1.046 580 
560 0.516 0.531 0.568 0.611 0.717 0.862 1.079 1.309 1.281 1.237 1.202 1.151 1.115 1.087 1.039 560 
540 0.519 0.538 0.580 0.630 0.756 0.9387 1.272 1.249 1.229 1.196 1.169 1.128 1.098 1.074 1.031 540 
520 0.524 0.545 0.594 0.653 0.804 1.0385 1.221 1.204 1.189 1.164 1.142 1.109 1.083 1.062 1.024 520 
500 0.530 0.554 0.611 0.680 0.865 1.187 1.181 1.169 1.157 1.137 1.120 1.092 1.069 1.051 1.017 500 
480 0.537 0.565 0.632 0.714 1.159 1.154 1.150 1.140 1.131 1.115 1.101 1.077 1.057 1.041 1.010 480 
460 0.545 0.578 0.657 0.755 1.132 1.128 1.125 1.117 1.110 1.096 1.084 1.064 1.047 1.033 1.004 460 
440 0.556 0.594 0.687 1.113 1.110 1.107 1.104 1.098 1.092 1.080 1.070 1.052 1.038 1.025 0.999 440 
420 0.568 0.614 0.724 1.094 1.091 1.089 1.087 1.081 1.076 1.067 1.058 1.042 1.029 1.018 0.994 420 
400 0.583 0.636 1.079 1.078 1.076 1.074 1.072 1.067 1.063 1.055 1.047 1.034 1.022 1.011 0.990 400 
380 0.601 1.066 1.065 1.065 1.063 1.061 1.059 1.056 1.052 1.044 1.038 1.026 1.015 1.006 0.986 380 
360 0.622 1.054 1.054 1.053 1.052 1.050 1.049 1.045 1.042 1.036 1.030 1.019 1.009 1.001 0.982 360 
340 1.045 1.044 1.044 1.043 1.042 1.040 1.039 1.036 1.033 1.028 1.022 1.013 1.004 0.996 0.979 340 
320 1.036 1.036 1.035 1.034 1.033 1.032 1.031 1.028 1.026 1.021 1.016 1.007 0.999 0.992 0.976 320 
300 1.028 1.028 1.028 1.027 1.026 1.025 1.024 1.022 1.019 1.015 1.010 1.002 0.995 0.988 0.973 300 
280 1.022 1.022 1.021 1.021 1.020 1.019 1.018 1.016 1.014 1.009 1.005 0.998 0.991 0.985 0.971 280 
260 1.016 1.016 1.016 1.015 1.014 1.013 1.013 1.011 1.009 1.005 1.001 0.994 0.988 0.982 0.968 260 
240 1.012 1.011 1.011 1.011 1.010 1.009 1.008 1.006 1.004 1.001 0.997 0.991 0.985 0.979 0.966 240 
220 1.008 1.008 1.007 1.007 1.006 1.005 1.005 1.003 1.001 0.998 0.994 0.988 0.982 0.977 0.964 220 
200 1.005 1.004 1.004 1.004 1.003 1.002 1.002 1.000 0.998 0.995 0.992 0.986 0.980 0.975 0.963 200 
180 1.002 1.002 1.002 1.001 1.001 1.000 0.999 0.998 0.996 0.993 0.989 0.983 0.978 0.973 0.961 180 
160 1.000 1.000 1.000 0.999 0.999 0.998 0.997 0.996 0.994 0.991 0.987 0.981 0.976 0.971 0.959 160 
140 0.999 0.999 0.998 0.998 0.997 0.997 0.996 0.994 0.992 0.989 0.986 0.980 0.974 0.969 0.958 140 
120 0.998 0.998 0.997 0.997 0.996 0.996 0.995 0.993 0.991 0.988 0.984 0.978 0.972 0.967 0.957 120 
100 0.997 0.997 0.997 0.996 0.996 0.995 0.994 0.992 0.990 0.986 0.983 0.976 0.970 0.965 0.955 100 
80 0.998 0.997 0.997 0.996 0.995 0.994 0.994 0.991 0.989 0.985 0.981 0.974 0.968 0.962 0.951 80 
60 0.999 0.999 0.998 0.997 0.996 0.995 0.994 0.991 0.989 0.984 0.979 0.970 0.963 0.956 0.942 60 
40 1.003 1.003 1.002 1.001 1.000 0.998 0.997 0.993 0.989 0.983 0.976 0.965 0.954 0.945 0.920 40 
32 1.006 1.006 1.005 1.004 1.002 1.000 0.999 0.994 0.990 0.983 0.975 0.962 0.949 0.937 0.904 32 


°Critical point. 
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STEAM TABLES (Continued) 


Thermal Conductivity of Steam and Water 


it ee rr 
Temp. F ——  k, (Bt fir X ft. X F) X 108 ——_______________ ae 
Press., psia 1 2 5 10 20 50 100 200 500 1000 2000 5000 7500 
. Wat 364.0 373.1 383.8 390.4 395.2 397.4 394.7 386.2 361.7 327.6 271.8 pa a 
een 11.6 12.2 13.0 13.8 14.8 16.6 18.4 21.1 27.2 36.5 61.3 = oe 
ee 


1500 63.7 63.7 63.7 63.7 63.7 63.8 64.0 64.3 65.4 67.1 70.7 82.0 92.2 
1450 61.4 61.4 61.5 61.5 61.5 61.6 61.8 62.1 63.2 64.9 68.5 80.1 90.6 
1400 59.2 59.2 59.2 59.2 59.3 59.4 59.6 59.9 60.9 62.7 66.3 78.2 89.2 
1350 57.0 57.0 57.0 57.0 57.1 57.2 57.3 57.7 58.7 60.5 64.2 76.3 87.9 
1300 54.8 54.8 54.8 54.8 54.8 54.9 55.1 55.5 56.5 58.3 62.0 74.6 86.9 
1250 52.6 52.6 52.6 52.6 52.6 52.7 52.9 53.2 54.3 56.1 59.9 73.0 86.3 
1200 50.4 50.4 50.4 50.4 50.4 50.5 50.7 51.0 52.1 53.9 57.8 71.6 86.2 
1150 48.2 48.2 48.2 48.2 48.2 48.3 48.5 48.9 49.9 51.8 55.7 70.5 87.0 
1100 46.0 46.0 46.0 46.0 46.1 46.2 46.3 46.7 47.8 49.6 53.7 69.8 89.0 
1050 43.9 43.9 43.9 43.9 43.9 44.0 44.2 44.6 45.6 47.5 51.8 69.7 93.4 
1000 41.7 41.7 41.8 41.8 41.8 41.9 42.1 42.4 43.5 45.5 50.0 70.7. + 102.9 
950 39.6 39.6 39.7 39.7 39.7 39.8 40.0 40.3 41.4 43.5 48.3 73.5 115.5 
900 37.6 37.6 37.6 37.6 37.6 37.7 37.9 38.3 39.4 41.5 46.8 80.2 138.7 
850 35.5 35.6 35.6 35.6 35.6 35.7 35.9 36.3 37.4 39.7 45.6 96.7 «178.8 
800 33.6 33.6 33.6 33.6 33.6 33.7 33.9 34.3 35.5 37.9 44.9 129.6 223.2 
750 31.6 31.6 31.6 31.6 31.7 31.8 32.0 32.3 33.6 36.3 45.2 202.5 258.3 
700 29.7 29.7 29.7 29.7 29.8 29.9 30.1 30.4 31.8 35.0 47.59 262.8 295.1 
650 27.8 27.8 27.9 27.9 27.9 28.0 28.2 28.6 30.1 34.1 55.7 304.3 326.7 
600 26.0 26.0 26.1 26.1 26.1 26.2 26.4 26.9 28.7 34.1 O° 338.7 MNS4018 
550 24.3 24.3 24.3 24.3 24.4 24.5 24.7 25.2 27.5 36.1 333.7 356.1 368.0 
500 22.6 22.6 22.6 22.6 22.7 22.8 23.0 23.6 26.9 357.4 373.8 383.6 
450 21.0 21.0 21.0 21.0 21.0 21.2 21.4 22.3 g 370.6 375.3 387.9 396.5 
400 19.4 19.4 19.4 19.4 19.5 19.6 20.0 21.3 383.0 384.9 388.5 398.6 406.4 
350 17.9 17.9 17.9 17.9 18.0 18.2 18.8 92. 392.9 394.4 397.4 406.1 413.2 
300 16.5 16.5 16.5 16.5 16.6 16.9 396.9 397.2 398.0 399.3 402.0 409.9 416.4 
250 15.1 15.1 15.1 15.2 15.3 396.9 397.0 397.3 398.1 3994 402.1 409.7 415.8 
200 13.8 13.8 13.9 14.0 391.6 391.6 391.8 392.1 393.0 3944 397.2 4049 410.6 
150 12.7 12.7 380.6 380.7 380.8 381.1 382.1 383.7 386.7 394.7 400.3 
100 363.3 6 363.3 363.3 363.3 363.4 363.6 363.9 365.0 366.6 369.8 378.3 384.1 
50 339.1 339.1 339.1 339.1 339.2 339.3 3839.4 339.8 3408 342.5 345.7 354.6 361.0 
32 328.6 328.6 328.6 328.6 3286 328.7 328.9 329.2 330.3 331.9 335.1 344.1 350.8 


© Critical point. 
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PHYSICAL PROPERTIES OF FLUOROCARBON REFRIGERANTS 


ge io ire ee 


Formula CCI,F, CCIF, 


Molecular weight 

Normal boiling point; °C 
Normal freezing point; °C 
Critical temperature; °C 
Critical pressure; atm 


Critical volume; cm/mol 


~~ 


Critical density; g/cm 

Density of liquid at 25°C; g/cm 

Density of saturated vapor at B.P.; g/liter 
Specific heat of liquid at 25°C; cal/g 


Specific heat of vapor at 25°C and | atm; cal/g 


Heat of vaporization at B.P.; cal/g 

Thermal conductivity at 25°C; esate ot 

Viscosity at 25°C; centipoise ies 
} 

Surface tension at 25°C; dyne cm ahi adh acces 

Refractive index of liquid at 25°C 1.374 1.287 E199 Sta Se 

Dielectric constant 

Solubility in water at 25°C and | atm; wt % 


20 Solubility of water in compound at 25°C; wt % 


a 


Toxicity; Group number (See separate table for definition 
of group number.) 


i) -_ 
-— ~ 


E-34 


PHYSICAL PROPERTIES OF FLUOROCARBON REFRIGERANTS (Continued) 


No. 
ofa 
a 


a 
Se 
= 
py moor 0.016 (est) 

a 
ee a Pore | 
ae [ome [= 
21 ire 


baad +8 


* Azeotrope of CCI,F, (73.8 wt %) and C,H,F, (26.2 wt %) ** Azeotrope of CHCIF, (48.8 wt %) and C,CIF; (51.2 wt %). 


i) 
s 


probably 6 
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UNDERWRITERS’ LABORATORIES’ CLASSIFICATION OF COMPARATIVE LIFE HAZARD 


Group 


Sa 


5b 


OF GASES AND VAPORS 
(Group number definition) 
Definition 


Gases or vapors which in concentrations of the order of } to | percent for durations of exposure of 
the order of 5 minutes are lethal or produce serious injury. 


Gases or vapors which in concentrations of the order of 4 to | percent for durations of exposure of 
the order of j hour are lethal or produce serious injury. 
Gases ar vapors which in concentrations of the order of 2 to 2} percent for durations of exposure of 
the order of | hour are lethal or produce serious injury. 


Gases or vapors which in concentrations of the order of 2 to 24 percent for durations of exposure of 
the order of 2 hours are lethal or produce serious injury. 


Appear to classify as somewhat less toxic than group 4. 


Much less toxic than group 4 but somewhat more toxic than group 5. 


Gases or vapors much less toxic than group 4 but more toxic than group 6. 


Gases or vapors which available data indicate would classify as either group 5a or group 6. 


Gases or vapors which in concentrations up to at least about 20 percent by volume for durations of 
exposure of the order of 2 hours do not appear to produce injury. 


* Not tested by U.L. but estimated to belong in group indicated. 


THERMAL CONDUCTIVITY OF LIQUID FLUOROCARBONS 


To convert from W/(m)(K) to Btu/(hr)(ft)C F) divide by 1.7296. 
To convert from W/(m)(K) to cal/(sec)(cm)(C) divide by 418.4. 


Conductivity, 
Fluorocarbon Formula Temperature, K W/(m)(K) 
12 CCl, F, 277.2 94.14 
298.1 97.49 
303.8 103.76 
317.9 110.04 
329.9 117.15 
346.8 126.36 
22 CHCIF, 289.5 107.11 
302.8 114.64 
327.8 126.76 
346.8 140.16 
114 C, C1, F, 303.6 113.39 
316.8 122.59 
328.7 130.96 
343.0 140.58 
13B1 CBrF, 277.3 91.21 
282.3 93.30 
303.5 103.34 
318.7 111.71 
331.9 118.41 
342.8 123.01 
346.9 128.03 
C-318 Ci 280.1 112.97 
287.3 117.57 
298.0 130.96 
310.7 141.42 
323.2 148.11 
332.2 156.48 
342.9 158.99 
348.4 165.69 
350.8 166.94 
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Examples 


Sulfur dioxide 
Ammonia, Methyl bromide 


Bromochloromethane, 
Carbon tetrachloride, 
Chloroform, Methy! formate 


Dichloroethylene, 
Methyl chloride, 
Ethyl bromide 


Methylene chloride, 
Ethyl chloride, 
Refrigerant 112* 
Refrigerant 113 
Refrigerant 21 


Refrigerant 11 
Refrigerant 22 
Refrigerant 114B2 
Refrigerant 502 
Carbon dioxide 


Ethane, Propane, 
Butane 


Refrigerant 13B1 
Refrigerant 12 
Refrigerant 114 
Refrigerant 115 
Refrigerant 13° 
Refrigerant 14° 
Refrigerant 23° 
Refrigerant 116° 
Refrigerant C318* 


MISCELLANEOUS PROPERTIES OF COMMON 
REFRIGERANTS 
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Based on the relation 1 inch of mercury at 32°F represents a pressure of 
33.8639 millibars. 


Note: 


HYGROMETRIC AND BAROMETRIC 


CONVERSION 


U. 8. inches to cm. 


U. 8. Inches to Millibars 


* 053 


*,133 


* "182 


Figures in last nine columns to be preceded by 7, 8, 9 or 10 as 
indicated in column 2. 


23.0} 7 78. 

23.1) 7 82.26 
23.2] 7 85.64 
23.3) 7 89.03 
23.4) 7 92.42 
23.5] 7 95.80 
23.6) 7 99.19 
23.7| 8 02.57 
23.8) 8 05.96 
23.9] 8 09.35 
24.0| 8 12.73 
24.1) 8 16.12 
24.2] 8 19.51 
24.3] 8 22.89 
24.4] 8 26.28 
24.5) 8 29.67 
24.6] 8 33.05 
24.71 8 36.44 
24.8] 8 39.82 
24.9] 8 43.21 
25.0} 8 46.60 
25.1] 8 49.98 
25.2} 8 53.37 
25.3 | 8 56.76 
25.41 8 60.14 


80.90 
84.29 
87.67 
91.06} 91. 
94.45 


TABLES 


*.063 25.5] 8 63. 
.317 25.6] 8 66. 
.571 95.7] 8 70. 
-825 95.8] 8 73. 

25.9] 8 77. 

*.079 
333 26.0] 8 80. 
-587 26.1] 8 83. 
.841 26.2] 8 87. 

*.095 263] 8 90. 

26.4| 8 94. 
349 
-603 26.5] 8 97. 
857 26.6] 9 00. 

faces Ip k 26.7 9 04. 

365 26.8] 9 07. 
26.9) 9 10. 

619 
.873 97.0] 9 14. 
lee Ppa le Dhvlgg. 
.881 97,2] 9) 21. 
.635 27.3] 9 24. 
27.4] 9 27. 

. 889 

*.143 97.5] 9 31. 
-397 27.6] 9 384. 
-651 27.7] 9 38. 
-905 27.8 4 a. 

97. ; 
. 28.0] 9 48. 
-667 98.1] 9 51. 

woe) 28.2) 9 54. 
-175 98.3] 9 58. 
429 28.4] 9 61. 

. 28.5] 9 65. 

woot 28.6] 9 68. 
‘191 98°7] 9 71. 
445° 98.8] 9 75. 
099 28.9] 9 78. 

. 29.0] 9 82. 

*.207 9911] 9 85. 
-461 992] 9 88. 
718 99°3| 9 99. 

29.4 | 9 95. 
29.5 | 9 98. 
29.6 : 
29.7 

29.8 

29.9 

30.0 | 10 15.92 
30.1 | 10 19.30 
30.2 | 10 22.69 
30.3 | 10 26.08 
30.4 | 10 29.46 
30.5 | 10 32.85 

ora, 30-6 | 10 36.24 
93.69 309-7 | 10 39.62 
92.08 30.8 | 10 43.01 
95 46 30.9 | 10 46.39 

31.0 | 10 49.78 

ee 31.1 | 10 53.17 
05.62 32-2 | 10 56.55 
09.01 32-3 | 10 59.94 
12.39 31-4] 10 63.33 

31.5 | 10 66.71 

at 31.6 | 10 70.10 
92.55 31-7 | 10 73.49 
25.94 31-8] 10 76.87 
99.33 31-9] 10 80.26 
32.71 
36.10 
39.49 
42.87 
46.26 
49.65 
53.03 
56.42 
59.80 
63.19 


TABLE FOR BAROMETRIC READINGS 


U.S. Inches to Millibars (Continued) 


*00.68 


07.45 
10.84 
14.22 


17.61 
21.00 
24.38 
27.77 
31.16 


34.54 


04.06} 04.40) 04.74 


99.76]*00.10 
03 .49 


Sass Saas 
aa SSNs RSs8 


SERS 
288 


o 
i 
_ 
ao 
a 


Note: Figures in last nine columns to be preceded by 9 or 10 as 
indicated. 


CONVERSION TABLE FOR BAROMETRIC READINGS 


(Continued) 
’ Centimeters to Millibars 
Based on the relation 1 centimeter of mercury at 0°C represents a pressure Centimeters to Millibars (Continued) 
of 13.3322 millibars. Note: Figures in last nine columnsto be preceded byg, Note: Figures in last nine columns to be preceded by 9 or 10. 


73.78 


68.0] 9 9 73. ; 

68.1] 9 08,59] 08.72} 08.86] 08.99) 09.12 73.1 | 9 74.58 74.98] 75.12] 75.25] 75.38] 75.52) 75.65| 75.78 
68.2) 9 09.92} 10.06) 10.19] 10.32) 10.46 73.2 9 75.92 76.32) 76.45) 76.58] 76.72] 76.85) 76.98] 77.12 
68.3] 9 11.26) 11.39) 11.52) 11.66] 11.79 73.3 9 77.25 77.65| 77.78] 77.92] 78.05) 78.18] 78.32) 78.45 
68.4) 9 12.59] 12.72) 12.86) 12.99] 13.12 73.4 9 78.58 78.98] 79.12] 79.25] 79.38] 79.52] 79.65] 79.78 
68.5 9 13.92} 14.06] 14.19] 14.32] 14.46 73.5 9 79.92 80.32] 80.45} 80.58] 80.72] 80.85) 80.98] 81.12 
68.6] 9 15.26) 15.39} 15.52) 15.66] 15.79 73.6 9 81.25 81.65} 81.78) 81.92] 82.05] 82.18) 82.32] 82.45 
68.7] 9 16.59} 16.72) 16.86} 16.99] 17.12 73.7 9 82.58 82.98] 83.12) 83.25] 83.38] 83.52| 83.65] 83.78 
68.8 9 17.92} 18.06] 18.19} 18.32] 18.46 73.8 9 83.92 84.32] 84.45) 84.58] 84.72] 84.85} 84.98) 85.12 
68.9 9 19.26] 19.39) 19.52) 19.66] 19.79 73.9 9 85.25 85.65} 85.78) 85.92) 86.05) 86.18) 86.32) 86.45 
69.0] 9 f 20.59) 20.72] 20.86] 20.99] 21.12 74.0 9 86.58 86.98) 87.12) 87.25} 87.38) 87.52] 87.65] 87.78 
69.1] 9 : 21.92) 22.05] 22.19) 22.32) 22.45 74.1 9 87.92 88.32] 88.45) 88.58] 88.72| 88.85] 88.98] 89.12 
69.2 9 22. ; : 23.25) 23.39] 23.52) 23.65) 23.79 74.2 9 89.25 89.65) 89.78) 89.92) 90.05] 90.18} 90.32) 90.45 
69.3 | 9 23.92 | 24.05] 24.19 24.59) 24.72] 24.85] 24.99] 25.12 74.3 9 90.58 90.98] 91.12] 91.25} 91.38] 91.52] 91.65] 91.78 
69.4 | 9 25.25 | 25.39) 25.52 25.92} 26.05) 26.19] 26.32] 26.45 74.4 9 91.92 92.32] 92.45) 92.58] 92.72] 92.85] 92.98) 93.12 
69.5 | 9 26.59 | 26.72) 26.85 27.25] 27.39] 27.52! 27.65) 27.79 74.5 9 93.25 93.65} 93.78} 93.92) 94.05] 94.18] 94.32] 94.45 
69.6 | 9 27.92 | 28.05] 28.19 28.59) 28.72) 28.85] 28.99] 29.12 74.6 9 94.58 94.98] 95.12] 95.25) 95.38] 95.52) 95.65) 95.78 
69.7 | 9 29.25 | 29.39) 29.52 29.92] 30.05] 30.19] 30.32) 30.45 74.7 9 95.92 96.32] 96.45] 96.58] 96.72] 96.85} 96.98] 97.12 
69.8 9 30.59 | 30.72) 30.85 31.25] 31.39] 31.52] 31.65] 31.79 74.8 9 97.25 97.65) 97.78] 97.92} 98.05} 98.18] 98.32) 98.45 
69.9 | 9 31.92 | 32.05) 32.19 32.59] 32.72] 32.85] 32.99) 33.12 74.9 9 98. 98.98] 99.12] 99.25] 99.38] 99.52] 99.65) 99.78 
70.0 | 9 33.25 | 33.39] 33.52 33.92] 34.05) 34.19] 34.32] 34.45 75.0 *00.31/*00.45/*00.58|*00.71)*00.85/*00.98/*01.11 
70.1 9 34.59 | 34.72) 34.85 35.25) 35.39) 35.52) 35.65) 35.79 75.1 01.65) 01.78] 01.91] 02.05] 02.18] 02.31] 02.45 
70.2 | 9 35.92 | 36.05) 36.19 36.59] 36.72) 36.85) 36.99] 37.12 75.2 02.98] 03.11] 03.25] 03.38] 03.51] 03.65] 03.78 
70.3 | 9 37.25 | 37.39] 37.52 37.92] 38.05) 38.19] 38.32] 38.45 75.3 F 04.31] 04.45) 04.58) 04.71) 04.85] 04.98) 05.11 
70.4 9 38.59 | 38.72) 38.85 39.25] 39.39] 39.52) 39.65) 39.79 75.4 | 10 05.25 05.51) 05.65) 05.78} 05.91} 06.05} 06.18} 06.31) 06.45 
70.5 | 9 39.92 | 40.05} 40.19 40.59] 40.72) 40.85) 40.99] 41.12 75.5 | 10 06.58 06.85) 06.98} 07.11] 07.25} 07.38) 07.51] 07.65] 07.78 
70.6 9 41.25 | 41.39] 41.52 41.92] 42.05} 42.19) 42.32) 42.45 75.6 08.18} 08.31} 08.45] 08.58} 08.71) 08.85} 08.98} 09.11 
70.7 9 42.59 | 42.72] 42.85 43.25) 43.89] 43.52) 43.65) 43.79 75.7 09.51) 09.65} 09.78) 09.91} 10.05} 10.18} 10.31] 10.45 
70.8 | 9 43.92 | 44.05] 44.19 44.59) 44.72] 44.85) 44.99] 45.12 75.8 10.85] 10.98) 11.11] 11.25} 11.38) 11.51] 11.65) 11.78 
70.9 | 9 45.25 | 45.39) 45.52 45.92) 46.05) 46.19) 46.32) 46.45 75.9 12.18} 12.31] 12.45) 12.58] 12.71] 12.85) 12.98] 13.11 
71.0 9 46.59 | 46.72] 46.85 47.25] 47.39] 47.52| 47.65] 47.79 76.0 13.51] 13.65} 13.78] 13.91] 14.05] 14.18] 14.31] 14.45 
(hee! 9 47.92 | 48.05] 48.19 48.59] 48.72] 48.85) 48.99) 49.12 76.1 14.85} 14.98] 15.11) 15.25) 15.38) 15.51) 15.65] 15.78 
71.2 9 49.25 | 49.39] 49.52 49.92) 50.05) 50.19] 50.32) 50.45 76.2 16.18} 16.31} 16.45) 16.58) 16.71) 16.85) 16.98} 17.11 
71.3 9 50.59 | 50.72] 50.85 51.25] 51.39] 51.52) 51.65) 51.79 76.3 17.51) 17.65] 17.78] 17.91] 18.05] 18.18} 18.31] 18.45 
71.4 9 51.92 | 52.05) 52.19 52.59] 52.72] 52.85] 52.99] 53.12 76.4 18.85] 18.98} 19.11} 19.25) 19.38] 19.51] 19.65] 19.78 
71.5 9 53.25 | 53.39) 53.52 53.92] 54.05] 54.19] 54.32) 54.45 76.5 20.18) 20.31] 20.45] 20.58] 20.71) 20.85] 20.98) 21.11 
71.6 9 54.59 | 54.72) 54.85 55.25) 55.39) 55.52) 55.65) 55.79 76.6 21.51) 21.65) 21.78) 21.91) 22.05) 22.18) 22.31] 22.45 
71.7 | 9 55.92 | 56.05) 56.19 56.59] 56.72] 56.85] 56.99] 57.12 76.7 22.85] 22.98) 23.11] 23.25] 23.38] 23.51] 23.65] 23.78 
71.8 9 57.25 | 57.39) 57.52 57.92) 58.05) 58.19] 58.32) 58.45 76.8 24.18} 24.31] 24.45) 24.58] 24.71] 24.85] 24.98) 25.11 
71.9 | 9 58.59 | 58.72) 58.85 59.25] 59.39] 59.52) 59.65) 59.79 76.9 25.51) 25.65] 25.78] 25.91] 26.05] 26.18] 26.31) 26.45 
72.0 9 59.92 | 60.05} 60.19 60.59] 60.72) 60.85] 60.98] 61.12 77.0 10 26.58 ; 26.85) 26.98] 27.11] 27.25] 27.38) 27.51] 27.65) 27.78 
72.1 9 61.25 | 61.38) 61.52 61.92] 62.05) 62.18] 62.32) 62.45 77.1 10 27.91 | 28.05) 28.18) 28.31] 28.45] 28.58] 28.71] 28.85] 28.98] 29.11 
72.2 9 62.58 | 62.72) 62.85 63.25] 63.38] 63.52] 63 63.78 77.2 10 29.25 | 29.38) 29.51) 29.65) 29.78] 29.91) 30.05} 30.18] 30.31] 30.45 
72.3 9 63.92 | 64.05) 64.18 64.58] 64.72] 64.85) 64.98] 65.12 77.3 10 30.58 | 30.71) 30.85) 30.98] 31.11] 31.25] 31.38) 31.51} 31.65) 31.78 
72.4 | 9 65.25 | 65.38) 65.52 65.92] 66.05) 66.18] 66.32) 66.45 77.4 | 10 31.91 32.18] 32.31] 32.45] 32.58] 32.71) 32.85] 32.98] 33.11 
72.5 | 9 66.58 | 66.72) 66.85 67.25] 67.38] 67.52] 67.65) 67.78 77.5 | 10 33.25 ‘ 33.51] 33.65] 33.78} 33.91] 34.05] 34.18] 34.31] 34.45 
72.6 9 67.92 | 68.05} 68.18 68.58] 68.72] 68.85] 68.98} 69.12 77.6 10 34.58 | 34.71] 34.85) 34.98) 35.11] 35.25] 35.38) 35.51] 35.65) 35.78 
72.7 9 69.25 | 69.38) 69.52 69.92] 70.05) 70.18] 70.32} 70.45 77.7 10 35.91 | 36.05] 36.18] 36.31) 36.45) 36.58] 36.71] 36.85] 36.98) 37.11 
72.8 9 70.58 | 70.72) 70.85 71.25) 71.381 71.52) 71.65) 71.78 77.8 10 37.25 | 37.38) 37.51] 37.65) 37.78] 37.91] 38.05} 38.18] 38.31] 38.45 
72.9 | 9 71.92 | 72.05] 72.18 72.58] 72.72| 72.85] 72.98) 73.12 77.9 | 10 38.58 | 38.71] 38.85] 38.98] 39.11] 39.24] 39.38! 39.511 39.641 39.78 


TEMPERATURE CORRECTION FOR BAROMETER READINGS 
Brass SCALE—METRIC UNITS 


To reduce readings of a mercurial barometer with a brass scale to 0°C subtract the appropriate quantity as found in the table. These values are 


based on tbe coefficient of expansion of mercury (181792 + 0.175t + 0.035116t2) X \0-®, and of brass 0.0000184 per °C. Corrections are in 
millimeters. 


Observed height in millimeters 


Temp 
c 620 | 630 | 640 680 
0 0.00 | 0.00 | 0.00 0.00 | 0.00 | 0.00 
1 Soe e10)|  e10 fits] ent 
2 20} [21] 21 iy) 
3 30.| esi | ast 33 
4 40 | (41] 42 “44 
5 0.51 | 0.51 | 0.52 0.56 | 0. 
6 61] .62] .63 567) |e 
7 74 | 9872] 273 P78) |e 
8 81] .82]| .84 a 
9 91| .92| ‘94 1.00 | 1. 
10 1.01 | 1.03 | 1.04 Vettel ie 
11 AU Tel Weislalets 1.22] 1. 
12 1.21 | 1.23 | 1.25 REM pale 
13 1.31 | 1.34 | 1,36 1.44 | 1. 
14 1.41 | 1.44 | 1.46 1.55 | 1. 


CORRECTION FOR BAROMETER (Continued) 


Brass ScALE—METRIC UNITs (Continued) 


Observed height in millimeters 


Temp. 
ao 620 670 | 680 | 690 740 790 
52 | 1.54 | 1.56 | 1.59 | 1.61 | 1.64 | 1.66 | 1.69 | 1 1. 4. 1.81 | 1. 1.01 | 1.93 
8 1.52 | 164 | 1.67 | 1.60 | 1.72 | 1.75 | 1.77 | 1.80 | 1 1.85 | 1. 1.93 } 1. ‘01 | 2.03 | 2.06 
17 1:72 | 1.74 | 1.77 | 1.80 | 1.83 | 1.86 | 1.88] 1.91 | 1 1.97 | 1. 2.05 | 2. "13 | 2:16 | 2.19 
18 1.82 | 1.85 | 1.88 | 1.91 | 1.93 | 1.96 | 1.99 | 2.02 | 2 2.08 | 2. 2.17 | 2. 2.26 | 2.29 | 2.32 
19 1.92 | 1.95 | 1.98 | 2.01 | 2.04 | 2.07 | 2.10 | 2.13 | 2.17 | 2.20 | 2. 2:29 | 2. 2°38 | 2.41 | 2.44 
o2 | 2.05 | 2.08 | 2.12 | 2.15 | 2.18 | 2.21 | 2.25 | 2.28] 2.31 | 2. 2.41 | 2. 2.51 | 2.54 | 2.87 
an 2 | oie | 2:19 | 2.22 | 2:26 | 2.20 | 2.32 | 2°36 | 2 2.43 | 2. 2153 | 2. 2.63 | 2.67 | 2.70 
22 2°22 | 2.26 | 2.29 | 2.33 | 2.36 | 2.40 | 2.43 | 2.47] 2 2.54 | 2. 2°65 | 2. 2.76 | 2.79 | 2.83 
23 2°32 | 2:36 | 2.40 | 2.43 | 2.47 | 2.51 | 2.54 | 2.58 | 2.62 | 2.66 | 2. 2.77 | 2. 2.88 | 2.92 | 2.96 
24 242 | 2.46 | 2.50 | 2.54 | 2.58 | 2.62 | 2.66 | 2.69 | 2.73] 2.77 | 2. 2:89 | 2. 3.01 | 3.05 | 3.08 
25 2 52 | 2.56 | 2.60 | 2.64 | 2.68 | 2.72 | 2.77 | 2.81 | 2.85] 2.89 | 2. 3.01 | 3. 3.13 | 3.17 | 3.21 
26 262 | 2.66 | 2.71 | 2.75 | 2.79 | 2.83 | 2.88 | 2.92 | 2.96] 3.00 | 3. 3.13 | 3. 3.26 | 3.30 | 3.34 
27 2°72 | 2:77 | 2.81 | 2.85 | 2.90 | 2.94 | 2.99 | 3.03 | 3.07] 3.12 | 3. 3.25 | 3. 3.38 | 3.42 | 3.47 
28 282 | 2.87 | 2.91 | 2.96 | 3.00 | 3.05 | 3.10] 3.14 | 3.19] 3.23 | 3. 3.37 | 8. 3.51 | 3.55 | 3.60 
29 2'92 | 2.97 | 3.02 | 3.06 | 3.11 | 3.16 | 3.21 | 3.25 | 3.30] 3.35 | 3. 3.49 | 3. 3.63 | 3.68 | 3.72 
30 3.02 | 3.07 | 3.12 | 3.17 | 3.22 | 3.27 | 3.32 | 3.36 | 3.41] 3.46 | 3. 3.61 | 3. 3.75 | 3.80 | 3.85 
31 3°12 | 3.17 | 3.22 | 3.27 | 3.32 | 3.37 | 3.43 | 3.48 | 3.53| 3.58 | 3. 3.73 | 3. 3.88 | 3.93 | 3.98 
32 3:22 | 3.28 | 3.33 | 3.38 | 3.43 | 3.48 | 3.54 | 3.59 | 3.64] 3.69 | 3. 3.85 | 3. 4.00 | 4.05 | 4.11 
33 3°32 | 3.38 | 3.43 | 3.48 | 3.54 | 3.59 | 3.64 | 3.70 | 3.75] 3.81 | 3. 3.97 | 4. 4.13 | 4.18 | 4.23 
34 3.42 | 3.48 | 3.53 | 3.59 | 3.64 | 3.70 | 3.75 | 3.81 | 3.87] 3.92 | 3. 4.09 | 4. 4.25 | 4.31 | 4.36 
35 3.52 | 3.58 | 3.64 | 3.69 | 3.75 | 3.81 | 3.86 | 3.92 | 3.98| 4.03 | 4. 4.21 | 4. 4.38 | 4.43 | 4.49 


Brass SCALE—ENGLISH UNITS 


Standard Temperature of scale 62° F; of mercury, 32° F. Zero correction at 28.5° F; subtract corrections above, add below. Owing to the difference 
in the standard temperature of English and metric scales, readings taken in inches to be reduced to centimeters should first be corrected for temperature. 
Observed height in inches 


Temp. 

° 23.0 | 23.5 | 24.0 | 24.5 | 25.0 | 25.5 | 26.0 | 26.5 | 27.0 | 27.5 | 28.0 | 28.5 | 29.0 | 29.5 

in. in. in. in. in. in. in. in. in. in. in. in. in. in. 

0 +.060]+.061}+.063]+.064]+.065]+.067| +.068]+.069]+.070 | .072 .076| .077 
2 :056| .057] .058] .060] .061] .062] .063| .065| .065 | .067 070] .072 
4 052] .053} .054) .055) .056| .057| .058] .060] .061 062 065| .066 
6 047| .048] .049] .051] .052] .053| .054] .055| (056 057 060) .061 
8 043] .044] .045] .046] .047] .048} .049] .050] .051 052 054] .056 
10 039| .040] .041] .042] .042] .043] .044] .045] .046| 047 049] 050 
12 035] .036] .036] .037) .038] .039] .039] .040] .041 042 044] 045 
14 031 031 032 033 033} .034 035 035 036 037 039} .039 
16 026] .027) .028] .028] .029] .029] .030] .031] .031 032 033| 1034 
18 022 023 023 024 024) .025 025 026 026 027 028} .029 
20 018} .018] .019] .019] .020] .020} .020] .021] .021 | 022 023] .023 
22 014] .014| .014] .015] .015] .015| .016] .016] .016] ‘017 017| +.018 
24 010} .010} .010} .010] 011] .011) .011] .011] 1012] ‘o12 012] 012 
26 005} .006] .006] .006} .006] .006 006 00 007| 007 
28 +-.001]-+.001|-+.001]+.001]-+.001|-+.001] +.001]+.002]+.002 | +: 002 +: 002] +. 002 
30 —.003]—.003|—.003|—.003|—.003]—. 003] —.003|—.003]—.003 |—.003 —.004|—.004 
32 007} .007] .007| .008] .008] .008} .008} .008] 008] .008 009] .009 
34 011} .011] .012] .012} .012) .012| .013] .013] .013| 013 014] .014 
36 015| .016] .016| .016] .017| .017/ .017] .018] .018] .01S 019] .020 
38 020] .020} .020} .021) .021) .022| .022| .023} .023| .023 025] .025 
40 024] .024) .025) .025) .026] .026) .027] .027) .028 028 030} .031 
42 028] .029] .029] .030] .030] .031] .032] .032] .033| .033 035] .036 
44 032] .033] .033] .034] .035] .036] .036| .037] .038| .038 040) .041 
48 036} .037} .038] .039] .039] .040] .041| .042] .043| .043 046) 047 
48 040] .041] .042] .043] .044] .045] .046] .047] .047] .048 :051} 052! 
50 045] .046] .046] .048] .048] .050]/ .050] .052] .052| .053 056] 057 
52 049} .050] .051] .052] .053] .054] .055| .056] .057| .058 061] .063 
54 053] .054] .055) .057] .057] .059] .060] .061| .062| .063 067| .068 
56 057| .058} .060] .061] .062] .063| .064| .066] .067 068 072) = .073 
eS 061} .063} .064] .065] .066] .068] .069] .071| .072 073 077) + .079 
065} .067| .068] .070] .071] .073| .074| .076] .o 078 082} .084 

62 069] .071} .073] .074] .076| .077| [079] 080 Ose 083) 088| =. 089 
64 074) .075) .077) .079} .080} .082] .083] .085| .086 | .088 093) =. 095 
66 078) .079} .081) .083] .085] .087|/ .088] .090] .091 093 098) =. 100 
68 082] .084] .085] .088} .089] .091] 093] [095] ‘096 | .098 103). 105 
70 086] .088} .090] .092] .094| .096| .097 103 109) .111 
72 090] .092] .094] [096] [098] 100] 102 108 106 108 114) .116 
74 094] .096] .098] .101] .103] ‘105! 107] 109] ‘111 113 119) «121 
76 098] .101} .103] .105) .107} :110| 111] 114] ‘116 118 124) .127 
ifs 103} .105] .107] .110) .112| [1141 [116] [119] ‘120 123 129) . 1832 
107} .109] .111] .114] .116] .119] .12 9 128) 135]. 137 

82 111} .113]  .116] 1119} :121] (193 135 18 130 133 140] .143 
84 115} .118) .120] .123] .125) :128| (130; .133] [185 138 145] .148 
86 119} 122) .124] 1127] .130} [133] (135) 138] [140 143 150] .153 
88 123] .126] .129) .132] .134] 1137] :139| .143] (145 148) 155). 159 
90 127.130)” .133) .136] .138] .142] .144] .147| .150 153 161) . 164 
92 132} .134] .137] 141] 1143] [146] 149] [152] (154 158) 166] .169 
os 136] .139) .142) .145] (147) (1511 [153| 157] |159 163 171] .175 
96 140] 143] .146] 150) 152) °155] 158} 161] :184 | -168 176). 180 
z 144) .147/ 150] .154) .156] °160/ [163] [166] ‘169 | .172 181) |. 186 


TEMPERATURE CORRECTION, GLASS SCALE 
METRIC 

To reduce readings of a mercurial barometer with a glass scale to 0° C. 
subtract the appropriate quantity as found in table. 


Observed height in centimeters. 


Observed height in centimeters. 


a a. 

g O| 70 71 72 73 74 75 76 77 78 5 Oo} 70 71 72 73 74 75 76 77 78 

&° | em. | cm. | cm. | cm. | em. | cm. | em. | em. | em. |& ° | cm. | em. | cm. | em. | cm. | em. | em. | cm. | em. 
0 |0.000/0.000/0.000|0 .000)0 .000)0.000/0.000)0.000)0.000} 15 |0.181)/0.184)0.186/0. 189)0. 1910. 193)/0.196/0. 198/0.201 
1 |} .012} .012) .013} .013| .013) .013] .013} .013) .014) 16 | .194]) .196) .199] .201|} .204) .207| .209) .212] .214 
2 | .025) .025) .025) .026) .026) .026) .026} .027} .027| 17 | .205) .208) .210) .213) .216) .219) .221) .224) .227 
3 | .036} .036) .037| .037/ .038) .038) .039) .039| .040) 18 | .217) .220] .223) .226, .229) .232| .235) .238) .241 
4 | .048) .049) .049} .050) .051) .051) .052] .053} .053] 19 | .230) .233) .236) .239) .242) .245) .248) .251| .254 
5 |0.060/0.061/0.062)0.063/0.064|0.064)0.065/0.066/0.067| 20 |0.242/0.245/0.248/0.252/0.255/0.258)/0.261/0. 264/0. 268 
6 | .073| .074| .074| .076| .077| .077| .078) .079| .080} 21 | .254) .258) .261) .264) .268) .271) .275) .278) .281 
7 | .085} .086] .087} .088) .089) .091) .092) .093) .094] 22 | .266) .269) .273) .276) .280) .283|) .287) .290| .294 
8 | .096; .098} .099} .100) .101) .103) .104| .105) .107| 23 | .278) .282) .285) .289]) .293) .296] .300|} .304) .308 
9 | .109) .110) .111) .113) .114) .116} .117| .119) .120) 24 | .290) .294) .298] .302) .306) .310) .313] .317] .321 
10 |0.121/0.122/0.124/0. 126/0.127/0. 129/0. 1130/0. 132/0.134] 25 |0.303)0.307/0.311)0.315/0.319]0.323/0.327|0.331/0.335 
11 | .133) .135) .137| .138) .140) .142) .144) .146] .147] 26 | .315) .319] .323] .327) .332| .336) .340) .344|) .348 
12 | .144) .146) .148) .150) .152}) .154) .156) .158} .160) 27 | .326) .331] .335| .339) .344) .348) .352) .357| .361 
13 | .157| .159} .161) .163) .165| .167) .169} .171| .174] 28 | .339] .343) .348) .352) .357| .361) .366} .370| .375 
14 | .169) .171| .174; .176) .178) .180) .183) .185) .187| 29 | .351) .356} .360) .365) .370) .374| .379| .384| .388 
30 |0.363|/0.368|/0.373!0.37810. 38310. 387|0.39210.397\0. 402 


WEIGHT IN GRAMS OF A CUBIC METER OF 
SATURATED AQUEOUS VAPOR 


(From Smithsonian Tables) 


Mass in grams per cubic meter. 


ees 0.0 1.0 2.0 3.0 4.0 5.0 6.0 7.0 8.0 9.0 
—20 1.074 .988 .909 . 836 . 768 .705 .646 . 592 . 542 .496 
—10 2.358 2.186 2.026 1.876 1.736 1.605 1.483 1.369 1.264 1.165 
-— 0 4.847 4.523 4.217 3.930 3.660 3.407 3.169 2.946 2.13% 2.541 
+0 4.847 5.192 5.559 5.947 6.360 6.797 7.260 7.750 8.270 8.819 
+10 9.399 10.01 10.66 11.985 12.07 12.83 13.63 14.84 15237 16.21 
+20 | 17.30 18.34 19.43 20.58 21.78 23.05 24.38 25.78 27.24 28.78 
+30 30.38 32.07 33.83 35.68 37.61 39.63 41.75 43.96 46.26 48.67 

EFFICIENCY OF DRYING AGENTS 
Compiled by John H. Yoe 
A. Drying agents depending upon chemical action (absorption) for their efficiency :* 
Substance Residual-water, Reference 


P20s 
Mg(Cl0,4)2 anhyd. 
BaO 

KOH fused 
CaO 

HSO, 

CaSO, anhyd. 
Al2O; 

KOH sticks 
NaOH fused 
CaBrz 

CaCl: fused 
NaOH sticks 
Ba(ClO,): 
ZnCl 

ZnBrz2 

CaCl2 granular 
CuSO, anhyd. 


mg per liter of dry air** 


<1 mg in 40,000 1, 
“Unweighable”’ in 2101, 
.00065 

002 

003 

003 

.005 

005 

014 

16 

18 

.34 

80 


NH SoooSSOSSO9909 


1 
5 
433 


Morley, Am. J. Sci., 34, 199 (1887); J.A.C.S., 26, 1171 (1904). 
Willard and Smith, J.A.C.S., 44, 2255 (1922). 
Bower, Bur. Std. J. Res., 12, 241 (1934). 

Baxter and Starkweather, J.A.C.S., 38, 2038 (1916). 
Bower, loc. cit. 

Baxter and Starkweather, loc. cit. 

Bower, loc. cit. 

Ibid. 

Ibid. 

Baxter and Starkweather, loc. cit. 

Baxter and Warren, J.A.C.S., 33, 340 (1911). 
Baxter and Starkweather, loc. cit. 

Bower, loc. cit. 

Ibid. 

Baxter and Warren, loc. cit. 

Ibid. 

Bower, loc. cit. 

Ibid. 


B. Drying agents depending upon physical action (adsorption) for their efficiency:* Alumina (low temperature fired), 
asbestos, charcoal, clay and porcelain (low temperature fired), glass wool, kieselguhr, silica gel, refrigeration. 
*It should be noted that the efficiency of some drying agents (e.g. Al2O; and anhydrous CaClz, and probably also BaO, 
anhydrous Mg(ClO.)2, Mg(ClO4)2- 3H20, anhydrous Ba(ClO,)2, and CaSO.) depends upon both adsorption and absorption. 
** 30°C. for Bower’s values; others 25°C. or room temp. 
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REDUCTION OF BAROMETER TO SEA LEVEL 


The correction to be added to reduce barometric readings to 
“sea level’ values depends principally on three factors: The 
temperature of the air column (assumed) from the station to 
sea level, the altitude of the station, and the value of the 
reading itself. Two tables are provided. Table I is entered 
with the altitude and assumed temperature and a factor 
“2000 m” taken out. Table II is entered with the above fac- 
tor and the approximate barometer reading and the final cor- 
rection taken out. 

The correction is to be added. If Bo is the corrected or sea 
level value; B the barometer reading at the station; C the 
correction ,— 

C = By - B = B (10™ — 1) 

The actual barometer reading at the station should be cor- 
rected for temperature of the mercury column by the usual 
methods before entering the tables or applying the sea level 
correction. 

A complete explanation of the theory of the corrections and 
a more extended set of tables will be found in the Smithsonian 
Meteorological Tables. 


LATITUDE Factor 


The influence of the latitude on the value of the correction 
is usually negligible, being overshadowed by uncertainties in 
the assumed temperature of the air column. For cases where 
this correction is desirable the table below is provided. The 
value of the temperature-altitude factor “‘2000 m” obtained 
in Table I is corrected for latitude by subtracting for latitudes 
0-45° and adding for latitudes from 45-90° the values found. 
With this corrected value of “2000 m” Table II is entered for 
the value of the correction. 


LATITUDE FACTOR 


To be used in connection with Tables I and II, either English or metric units, 
te obtain latitude corrections to temperature-altitude factor. 
0-45° subtract the correction. 


For latitudes 
For latitudes 45-90° add the correction. 


Temp:—Alt. Latitude 
from 
Table I 

0° 15° 30° 45° 

100 0.3 0. 0.1 0.0 

200 0.5 0.5 0.3 0.0 

300 0.8 0. 0.4 0.0 

90° 75° 60° 45° 


METRIC UNITS—TABLE I 


Values of the temperature-altitude factor (2000 m.) for entering table II. 


. A Assumed temperature of air column °C 
Altitude in 
meters 


Si es 0°); +4°| +8°] +12°! +16° +20° + 24°] +28° 

10 US) sak | ede he eet Onell) es Olert Otel Ofte 
50 5.8) 5.6) 5.4) 5.3) 5.2) 5.2) 5.1] 5.0] 4.9] 4.9 
100 11.5) 11.2] 10.8} 10.7) 10.5] 10.3] 10.2] 10.0] 9.9] 9.7 
150 17.3) 16.7) 16,2) 16.0} 15.7] 15.5] 15.3] 15.0] 14.8] 14.6 
200 23.0} 22.3) 21.6] 21.3} 21.0] 20.7) 20.3] 20.0] 19.7] 19.5 
250 28.8) 27.9) 27.0] 26.6) 26.2) 25.8] 25.4] 25.0] 24.7] 24.3 
300 34.5) 33.5) 32.5} 32.0) 31.5) 31.0] 30.5] 30.1] 29.6} 29.2 
350 40.3) 39.0) 37.9] 37.3] 36.7] 36.2] 35.6] 35.1| 34.6] 34.0 
400 46.0) 44.6) 43.3) 42.6] 42.0) 41.3] 40.7] 40.1] 39.5] 38.9 
450 51.8] 50.2) 48.7) 47.9] 47.2) 46.5] 45.8] 45.1] 44.4] 43.8 
500 57.5) 55.8) 54.1] 53.3] 52.4) 51.6] 50.9] 50.1] 49.4] 48.6 
550 63.3) 61.4) 59.5) 58.6] 57.7| 56.8] 55.9] 55.1] 54.3] 53.5 
600 69.0) 66.9) 64.9) 63.9] 62.9] 62.0] 61.0] 60.1] 59.2] 58.3 
650 74.8) 72.5] 70.3) 69.2] 68.2] 67.1] 66.1] 65.1] 64.2] 63.2 
700 80.6) 78.1| 75.7) 74.6] 73.4] 72.3) 71.2] 70.1] 69.1] 68.1 
750 86.3) 83.7 81.1) 79.9] 78.7] 77.5] 76.3] 75.1| 74.0] 72.9 
800 92.1) 89.2/ 86.5) 85.2] 83.9] 82.6] 81.4] 80.1] 79.0] 77.8 
850 97.8] 94.8) 92.0} 90.5] 89.2) 87.8] 86.4] 85.2] 83.9] 82.7 
900 103.6)100.4| 97.4) 95.9] 94.4] 93.0) 91.5] 90.2] 88.8] 87.5 
950 109.3)106.0/102.8]/101.2| 99.6} 98.1] 96.6] 95.2] 93.8] 92.4 
1000 115.1/111.5/108.2/106.5|104.9|103.3]101.7/100.2| 98.7| 97.3 
1050 120.8/117.1]113.6/111.8]110.1/108.4/106.8/105.2/103.6|102.1 
1100 126 6/122. 7/119.0)117.2/115.4/113.6]111.9]110.2/108.6|107.0 
1150 132. 3/128 .3/124,4/122.5/120.6/118.8/117.0]115.2/113.5/111.8 
1200 138. 1/133. 8/129. 8/127. 8/125.9]123.9/122.0]120.2/118.4/116.7 
1250 143 .8/139.4/135,2/133.1/131.1|129. 1/127. 1/125. 2/123.4|/121.6 
1300 149 .6/145.0/140.6/138. 5/136 .3|134.3/132.2/130.2|128.3|126.4 
1350 155.3/150.6/146. 0/143. 8/141.6/139.4/137.3|135. 2/133 .2|131.3 
1400 161. 1/156. 2/151. 4/149. 1/146 .8/144.6/142. 4/140. 2/138. 2136.2 
1450 166 . 81161. 7/156 .8/154.5|152.1|149.7|147.5/145.3|143.1|141.0 


METRIC UNITS—TABLE I (Continued) 


Altitude Assumed temperature of air column °C 
in 
meters | —16°| —8° 0°} +4°| +8°) +12°| +16°! +20°| +24°| +28° 
1500 = {172.6/167.3/162.3/159.8]157 3]154.9]152.5)150.3/148.0/145.9 
1550 |178.3/172.9|167.7/165.1]162 6]160.1/157.6}155.3/153.0|150.7 
1600 |184.1/178.5}173.1)170.4|167 8/165 2|/162.7/160.3)157.9/155.6 
1650 |189.8)184.0}178.5/175.7/173 0/170.4|167.8/165.3/162.8/160.5 
1700 |195.6)189.6/183.9/181.1/178.3/175.6}172.9|170.3/167.8/165.3 
1750 =|201.4,195.2/}189.3/186.4/183 5/180.7}178.0/175.3/172.7|170.2 
1800 |207.1/200.8/194.7/191 7)188.8/185.9|183.1/180.3]177.6|175.0 
1850 9 |212.9/206.3/209.1/197.0/194 0/191.0/188 1/185.3/182.6/179.9 
1900 |218.6/211.9/205.5/202 4/199 3/196. 2/193.2/190.3]187.5|184.8 
1950 = |224.4/217.5/210.9/207.7/204 5/201.4/198.3/195.3/192.4/189.6 
230. 1/223 .0/216.3/213.0/209 7/206 5/203.4/200.3/197.4/194.5 
2050 = |235.9/228.6/221.7/218.3/215 0/211.7/208 5/205.3/202.3/199.3 
2100 |241.6/234.2/227.1/223.7/220. 2/216.8/213. 5/210. 4/207. 2/204. 2 
2150 |247.4/239.8/232.5/229 0/225. 5/222.0/218.6/215.4/212.2/209.1 
2200 |253.1/245.4/237.9/234 3/230 7/227.2/223.7/220.4/217.1/213.9 
2250 |258.9/250.9/243.4/239.6/225.9/232.3)/228.2/225.4/222.0/218.8 
2300 |264.6/256.5/248.8/245.0/241.2/237.5/233 9/230.4/227.0/223.6 
2350 = |270.4/262.1/254.2/250.3/246.4/242 7/239.0/235.4/231.9|228.5 
2400 |276.1/267.7/259.6/255.6/251 7/247.8/244 0/240.4/236.8/233.4 
2450 = |281.9/273.2/265.0/260.9/256.9/253.0/249 1/245.4/241 .8/238.2 
2500 (287.6/278.8/270.4/266. 2/262. 2/258. 1/254.2/250. 4/246. 7/243.1 
2550 + |293.4/284.4/275.8/271.6/267 4/263 3/259.3/255.4/251.6/247.9 
2600 |299.1/290.0/281.2/276 9/272 6/268. 5|264.4/260.4/256.6|252.8 
2650 = |304.9/295.5)286.6/282.2/277.9/273 6/269 5/265.4/261.5)257.7 
2700 = |310.6)301.1/292.0/287.5/283.1/278 8/274.5/270.4/266.4/262.5 
2750 = |316.4/306. 7/297 .4/292.9/288.4/283 9|279 6/275.4|271.4/267.4 
2800 |322.1/312.3/302.8/298 2/293 .6/289.1/284.7/280.4/276.3|272.2 
2850 |327.9/317.8/308. 2/303. 5|/298. 8/294 .3|289.8/285.4/281 .2|/277.1 
2900 |333 6/323 4/313.6/308 8/304.1/299 4/294.9|290.4/286.2|282.0 
2950 |339.4/329 0/319.0/314.2:309.3|304.6'299 9/295. 5)291.1|286.8 
3000 = 1345. 11334. 5!324.4/319.5314.6!309..71305. 01300. 5!296.0'291.7 


METRIC UNITS—TABLE I] 
Values of Correction to be Added 
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REDUCTION OF BAROMETER TO SEA LEVEL 


(Continued) ENGLISH UNITS—TABLE I (Cont) 
ENGLISH UNITS—TABLE I Value of Correction to be Added. 


Values of the temperature-altitude factor (2000 m.) for entering table IT. 


Assumed temperature of air column °F Q|...-. 85] 3. Ati Roped pet] oeee 
Al ti me to Cia te 1 Oe 1 eee po meer toa eres ‘ ‘ S54 [one 200 Pron. 
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_ REDUCTION OF BAROMETER T 
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Merric Untirs 
Correction to be subtracted given in millimeters 
(From Smithsonian Physical Tables) 
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ENGLISH UNITS—TABLE I 
Value of Correction to be Added. 


Barometer reading Barometer reading 


in. 
1 OFOS Le es dean si 
5 OF 47) tare ail stastes 
10 0.34] 0.32]..... 
15 0.51] 0.49]..... 5.30 
20 0.68 5.46 Eneuisa Units 
25 seas. 0.85] 0.82]..... 5.62 
BO! Te ae 1.02] 0.98)..... 5.79 z 
Bs en + = ptt pone aay oA gts Heehtabave OxsseRveD Heieut 1n INCHES 
451.24. 1,54| 1.49] 1.44] 210 [0222 2/0022: 6.29 sea leve 
BO bbiels oe es R272) 2566) B.60) S215 fF. <0. [sie 6.46 
5B jcc sd >.date 1790] 128311. 76) 6220 fd... fe. 6.63] 6.34 
Ce Bos Jal ee oe 2.07] 2.00] 1.93] 225 |.....}..... 6.80] 6.51 
Cy (aioe ol Orkoaai 2525) 2.18] 2.10) 230 |.....]..... 6.97] 6.67 
P(t Gris Sel Ore 2843) 2,35) 2.279.235 |5..«cha.--s 7.15) 6.84 
TEE eee sae eto) e000 240 I oa....cfone cles oe ; 7.00 
ATT Pars “el BAS AS PS aay PK eR) Pee FB e Emel ora 717 


ime) |lin, |, in. in. 
75 | 2.53) 2.43] 2.34].....]..... 7.34 
80 | 2.70} 2.60] 2:51).23...]..... 7.61 
SB 1 2388)'2..78} 2:67) .20.6). des 7.68 
90 | 5.06] 2.95] 2.84].....]....- 7.85 
95 | 3.24] 3.12} 3.01). 8.02 
100 | 3.42] 3.29) 3.17}. 8.19 
105 | 3.60] 3.47] 3.34 8.37 
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REDUCTION OF BAROMETER TO LATITUDE 45° RELATIVE HUMIDITY—DEW-POINT (Continued) 


Metric Scag 


Dew-pornt (d). 


For latitudes below 45°, subtract the correction; for latitudes (aed 
greater than 45° it is to be added. Corrections in cm. of Pg =10 +10 +20 +30 
(From Smithsonian Meteorological 'fables.) t-d F 
ss 
; OsservED HeiauT OF BAROMETER IN CENTIMETERS i tbe = = 
Latitude 3.4 77 80 81 82 
va” liga [i 70. | 78 36 76 79 80 82 
0.128 0.127 0.130 0.133 3.8 75 78 79 81 
: ; : ; 4.0 73 77 78 80 
“toy tio | 7113 lie 4.2 72 76 77 79 
102 104 .107 110 4.4 71 75 "7 78 
4.6 70 74 76 77 
: 0.104 
TELA CORE | 8.005 +! -c087 > ¢ eAAS 69 73 75 76 
oe | ae | ge | ee 2 | a | 2 
072 074 ‘076 078 4 : 4 3 7] 73 75 
Peat | oe | an tee lentes o | 8 | 
; 5.6 65 
: 7 
oe | 0a8 | 1040 | ‘080 5.8 64 69 70 72 
040 041 042 043 6.0 63 68 70 71 
0 933 0 034 0.035 0 One 6.2 62 67 69 - 
; 6.4 61 66 68 
2 5 i 
Gigmimecteel) “ore | ota 6.6 60 65 67 69 
007 007 007 007 6.8 60 64 66 68 
ENauisu Scag 7.0 59 63 66 68 
Corrections in inches. 72 58 63 ef ee 
7.4 57 62 6 
Osservep Hetcut 1n INCHES 7.6 56 61 63 65 
Latitude 7.8 55 60 63 65 
25 | 26 | 27 | 28 29 30 3 ; y ee in ee es 
a a ss | 60 | 63 
27s 63 039 041 042 044 045 047 8.6 52 57 60 62 
28 «62 037 039 040 042 043 045 8.8 51 57 59 61 
29 «61 035 037 .038 039 041 2 
30 60 | 0.033 0.035 0.036 0.037 0.039 0.040 9.0 Sl 56 58 61 
31 59 031 032 034 035 036 037 9.2 50 55 58 60 
B o8| ge | cae | oe | oe] et | te ge | | fe | Be 
34 ©6568 025 026 :027 028 029 030 He igs ce S ae 
35 55 | 0.02 . ; : 4 
3684 | ost | toate |) lose || Seoae d= coset oge, = 1OLO 47 53 55 57 
eG) ie | te | oe | Sh] 8B] ge 18 | eB |B 
39 «OB 014 014 :015 015 016 017 jee a ee - 
ri &G 0 O12 0 O12 0-012 0.013 0.013 0.014 12.0 41 47 49 
42 48 00 007 008 008 “008 00g «12.5 39 45 48 
43 47 005 005 ‘005 005 ‘005 “008 13.0 38 44 46 
44 46 002 002 003 003 .003 .003 13.5 37 43 45 
RELATIVE HUMIDITY—DEW-POINT ve oF ri Fe 
The table gives the relative humidity of the air for temperature ¢ and 15.0 33 39 42 
dewpoint d, 15.5 3y.) + 
(From Smithsonian Meteorological Tables.) e 3 Bh 36 38 
Depression, Dew-point (d). 17.0 29 35 37 
pad’ E 10 0 +10 +20) © | _ +30 17.5 28 34 36 
0.0 100% 100% 100% 100% 100% 18.0 27 33 35 
(0 98 99 99 99 99 18.5 26 32 34 
0.4 97 97 97 98 98 19.0 25 31 33 
0.6 95 96 96 96 97 19.5 24 30 33 
0.8 94 94 95 95 96 20.0 24 29 32 
1.0 92 93 4 21.0 22 27 
1.2 91 92 up a 4 22.0 21 26 
: 8) 92 93 93 24 
1.4 90 90 91 92 92 23.0 19 oa 
1.6 88 89 90 91 91 24.0 18 
1.8 87 88 89 90 90 25.0 17 22 
2.0 86 87 88 88 89 26.0 16 21 
2.2 84 85 86 87 88 27.0 15 20 
2.4 83 84 85 86 87 28.0 14 19 
2.6 82 83 84 85 86 29.0 13 18 
2.8 80 82 83 84 85 30.0 12 17 
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RELATIVE HUMIDITY FROM WET AND DEY BULB THERMOMETER (CENT. SCALE) 


This table gives the approximate relative humidity directly from the reading of the air temperature (dry bulb) (t°C) and the wet bulb (¢’” + t 
pressure of 74.27 cm Hg. Errors resulting from the use of ‘a table for air temperatures above —10°C and between 7s and 71 any will cae sede tay : ined gh aaa 


Condensed from Bulletin of the U. S. Weather Bureau No. 1071 


—T 
Pe 0.2 0.4 0.6.0.8 1.01.2 1.41.6 1.8 2.02.2 2.4 2.62.8 3.03.23.436 3.8 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0 8.5 9.0 9.5 10.0 10.5 110 


13 98 96 93 91 89 87 85 83 81 79 77 75 73 71 69 67 65 63 G61 59 54 50 45 41 36 32 28 23 t 
14 98 96 94 92 90 88 86 84 82 79 78 76 74 72 70 68 66 64 62 60 56 51 47 #42 38 34 30 26 22 18 4 10 6 
15 98 96 94 92 90 88 86 84 82 80 78 76 74 73 71 69 67 65 63 61 57 53 48 44 40 36 32 27 24 20 16 13 9 6 


22 96 92 87 83 80 76 72 68 64 61 57 54 50 47 44 40 37 34 31 28 25 22 19 17 14 11 8 6 

23 96 92 88 84 80 76 72 69 65 62 58 55 52 48 45 42 39 36 33 30 27 24 21 19 16 13 11 8 6 

24 96 92 88 84 80 77 73 69 66 62 59 56 53 49 46 43 40 37 34 31 29 26 23 20 18 15 13 10 8 5 

25 96 92 88 84 81 77 74 70 67 63 60 57 54 50 47 44 41 39 36 33 30 28 25 22 20 17 15 12 10 8 

26 96 92 88 85 81 78 74 71 67 64 61 58 54 51 49 46 43 40 37 34 32 29 26 24 21 19 #17 14 12 10 5 . 
27 96 92 89 85 82 78 75 71 68 65 62 58 56 52 50 47 44 41 38 36 33 31 28 26 23 21 18 16 14 12 7 . 
28 96 93 89 85 82 78 75 72 69 65 62 59 56 53 51 48 45 42 40 37 34 32 29 27 25 22 20 18 16 18 9 5 +e 
29 96 93 89 86 82 79 76 72 69 66 63 60 57 54 52 49 46 43 41 38 36 33 31 28 26 24 22 19 17 15 Il 7 . 
30 96 93 89 86 83 79 76 73 70 67 64 61 58 55 52 50 47 44 42 39 37 35 32 30 28 25 23 21 19 17 138 9 5 : 


REDUCTION OF PSYCHROMETRIC OBSERVATION 


For the reduction of observations with the wet and dry bulb thermometer. 
Assuming the relative velocity of the air to the thermometer bulbs is at least three 
meters per second; if ¢ is the temperature of the air as indicated by the dry bulb. #,,, 
the temperature of the wet bulb, B, the barometric pressure, and E,,, the vapor tension 
of water corresponding to ¢,,, then the actual vapor tension is 


E=E,, — 0.00066B(t - t,,) [1 + 0.00115 (t- t,,)] millimeters 


The value of the term 


0.00066B(t - t,,) [1 + 0.00115 (t- t,)] 


is given in the following table. 


(From Miller’s Laboratory Physics, Ginn & Co., publishers, by permission.) 
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CONSTANT HUMIDITY 


The following table shows the % humidity and the aqueous tension at the 
given temperature within a closed space when an excess of the substance indi- 
cated is in contact with a saturated aqueous solution of the given solid phase. 


Solid ph “°C % See 
Oll ase . eas ension 
Pp humidity nee 
ES Oe ASO eee rats cudlkgeiont rekon iis 24 9 1.99 
BG@eltiQar cea care ele ca eitct seen 168 13 738 
RCs POM per AOR note lO Oe tor iene ne 20 15 2.60 
CEA Oa feteiarne euceters mere iavstin’ at oes 20 20 3.47 
tn eS AE rere paths see ah ee 100 22.9 174 
IN a Britten ait cna isles lelayniar se Mn os 100 22.9 174 
NaCl, KNOs and NaNOs..........-- 16.39 30.49 4,23 
CaCl: GHiOew sea wns a 2 24.5 31 7.08 
CaCh.6H20. . ows 20 32.3 5.61 
CaCl:.6H:0...... 18.5 35 5.54 
CrOs eee es ease 2 20 35 6.08 
CaCl CHsO ire wees aiaeve nile wists + Bidie ods 10 38 3.47 
CaCl GHsO'ser tases s class Che wta cet 5 39.8 2.59 
ZN Os)s: CHO gee ee Asie a Seis Riasctone 20 42 7.29 
Ke Os: Desig. sitar Ginette tis odin vie 24.5 43 9.82 
KsCOs 2H. cas seis oetis candies Bes ook 18.5 44 6.96 
KNOe he) ape pikes REPRE ce Bee 20 45 7.81 
KONS ene nies sO ohh: Sas. OEeSe 20 47 8.16 
Na ihsc38 otis tees Ok ahd: dete BOe ok 100 50.4 383 
Ca(NOs)s.4HsO 5 5 ae ats. ides So ott 24.5 51 11.6 
NaH SOREsOs .. Sia cdr ce pre ces es oe 20 52 9.03 
Nast reOn 2HsO Rr dictates -'ajas-s sare ols 20 52 9.03 
IMig(NO3)2- BESO. aetesisrereleis's ates scaincy 24.5 52 11.9 
ICT 4 @ Po ONE Fe se el. Se eae 100 54 410 
Ca (NOas. 40 oe... Fcc ales stha Geese 18.5 56 8.86 
IM r(NOg)s.GHsOerne te cictieccn. sce te 18.5 56 8.86 
dR Se ee Oe A) Seas wees 100 56.2 427 
INa By: 2HiO 89.66... Seicis ath oie hace 20 58 10.1 
Mao (CeHsOs)s-4 sO a. ce yo da dein niece vee 20 65 11.3 
DR ING Ys oy eri cte ue co cin wiecs ce. Vie ue aun acees 20 66 11.5 
IN EC rand oN Cistispeinic ties ete vi ciainious a 30 68.6 21.6 
RB Ghee specs Gitusita tte ata: ote) crresatel ace, Renee ale 100 69.2 526 
NBiCl and KINO$: Sorc a) vic Bol Sees 25 (ae 16.7 
NEuCl and! KINOgo a. ta och s aes 2 oe 20 72.6 12.6 
a A oc RESTA EANG (MO erortsbace,.0 We. 5\ oaek's ae 20 75 13.0 
CON is) BOR ae Sete tere whine oct vicar cell 108 75 754 
IN Oeb 2028 HaO mine craciescrcyee arcs fe aca ese 20 76 13.2 
HeOsOP 2HsOe acs ay. cites eels s oe 20 76 13.2 
NidsSsOs: 5 sO tons crate sraie esate cteerste 20 78 13.5 
NCR con tater ens: tee ae 20 79.5 13.8 
NEC tee ere oto tae cites Rear 25 79.3 18.6 
IN FCI i aciets citar here coer ater ae 30 rice 24.4 
CONE o) tS Osaresivtne eothete stevens Minos soe 7 20 81 14.1 
(NIE eS Oxwemenes cee catch. cee 25 81.1 19.1 
(NIE S801 eke eee. dee aes oe 30 81.1 25.6 
WB eric ete pite sivieae ss Cheat 'e Wanvanas 20 84 14.6 
TESO ei ie Coe eee vite. ora 104.7 84.8 768 
EHS Oia eis cgi «alc 0 title « Mis. ous 20 86 14.9 
NazCO3.10H20.. 24.5 87 20.9 
BaClh.2H20. . 24.5 88 20.1 
KeCrOu. .. a 20 88 15.3 
PBENOs)s9 Gee ee o tec OURS fit.» witness 103.5 88.4 760 
ZnSO wiHsOwn ee whe tis Ns oa 20 90 15.6 
NaiCOs1OHsO ek ate cds 6 dene Be os 18.5 92 14.6 
NaBrOs: : 28 sti shite dhs de 0 Bae oe 20 92 16.0 
b@ie ROE ae SDS epee, HD ee eee 20 92 16.0 
NBGHsPO cee ik seks 2 ites Maks. ada oe 30 92.9 29.3 
NA iHs PO presse eee een TET NS 25 93 21.9 
INasSOeLOHsOr oS cis eee aie 8 ieee 20 93 16.1 
TAGs POURED icc oe cc eiesiccescae ss 20 93.1 16.2 
LDS O47 AO ecxcvaterse Waa ad hat Meise. a3 5 94.7 6.10 
NiasSOs.VHsOcee tpl vieveas cs slaets ccs)a.s 20 95 16.5 
NaH POMI2HsO oe revetd diieisce ite 2 20 95 16.5 
INGE): Mere eee Merete tat ae ce atdistae Sata, 100 96.6 734 
Pb (NGOs: 42 eee hide owt tte e 20 98 17.0 
CuSORGHLO ME SEP a. leeds 20 98 17.0 
Sate SOMME MeO as ees vs pases 100.3 98.7 759 
LICL pagiaiere ae taahae obaeeblee she bee. vibe wile 100.1 99.7 761 


CONSTANT HUMIDITY WITH SULFURIC ACID 
SOLUTIONS 


The relative humidity and pressure of aqueous vapor of air in equilibrium 
conditions above aqueous solutions of sulfuric acid are given below. 


Density of : Vapor Density of . Vapor 

acid tie pressure acid pes pressure 

solution v at 20°C solution pee at 20°C 
1.00 100.0 17.4 1.30 58.3 10.1 
1.05 97.5 17.0 1.35 47.2 8.3 
i 10 93.9 16.3 1.40 37.1 6.5 
1.15 88.8 15.4 1.50 18.8 3.3 
1.20 80.5 14.0 1.60 8.5 1.5 
1.25 70.4 12.2 1.70 3.2 0.6 


For concentration of sulfuric acid solution refer to tables relating density to 
percent composition. 
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VELOCITY 


Compiled by Gordon E. Becker, Bell Telephone Laboratories 


The data for the Velocity of Sound in Various Materials were compiled 
from a variety of sources. For more extensive tables one is referred to the 
following books: 

AIP Handbook, Smithsonian Tables. 

Mason: Physical Acoustics and the Properties of Solids (1958). 

Chalmers and Quarrel]: Physical Examination of Metals (1960). 

Mason: Piezoelectric Crystals and their Application to Ultrasonics (1950). 
Bergmann: Der Ultraschall (Hirzel, 1954). 


= Velocity of plane longitudinal wave in bulk 
material 
Velocity of plane transverse (shear) wave 


Definition of Terms: Vz 


Wd 


Vext = Velocity of longitudinal wave (extensional wave) 
in thin rods. 
Solids 
Density Vi Vs Vext 
Substance gm/cc m/sec m/sec m/sec 
Metals: 
Aluminum, rolled........... Pav 6420 3040 5000 
Beryllium... sac 1.87 12890 8880 12870 
Brass (70 Cu, 30 Zn)........ 8.6 4700 2110 3480 
Copper, annealed........... 8.93 4760 2325 3810 
Copper; rolled war iesc ns 4: 8.93 5010 2270 3750 
Duraluminel7 Sea eee ce 2.79 6320 3130 5150 
Gold, hard-drawn........... 19.7 3240 1200 2030 
Iron, electrolytic............ 7.9 5950 3240 5120 
Troms ArMCo sai te eee has 7.85 5960 3240 5200 
Deddjiannealed.'..2,.00.222..;. |) 11.4 2160 700 1190 
Teadtirolledeed..4.80.23%.5 11.4 1960 690 1210 
Magnesium, drawn, annealed 1.74 5770 3050 4940 
IMolybdenumiinsg. oo. 208. 1.2 10.1 6250 3350 5400 
Monell métale.. ...2.8% .208.... 8.90 5350 2720 4400 
Nickel (unmagnetized)....... 8.85 5480 2990 4800 
INIGHON LP  SeRs o> ae. & 8.9 6040 3000 4900 
Platinum Zsicaie Ss aerate os WEED oo 3260 1730 2800 
Silver........ 10.4 3650 1610 2680 
Steel, mild....... 7.85 5960 3235 5200 
Steel, 347 Stainless..... 7.9 5790 3100 5000 
steer % C)eiwce.. so. Beets 7.84 5940 3220 5180 
Steel (1 % C, hardened)...... 7.84 5854 3150 5070 
Prin’ Folled ; hissed. wece tes 3 7.3 3320 1670 2730 
Pitan. .. deeds en vee. ks 4.5 6070 3125 5080 
Tungsten, annealed.......... 19.3 5220 2890 4620 
Tungsten, drawn............| 19.3 5410 2640 4320 
Tungsten Carbide........... 13.8 6655 3980 6220 
ARG Vrolled Sacre. Gs es Lake es Thar 4210 2440 3850 
Various: 

Wupéd'silica.n....c- i525 2.2 5968 3764 5760 
Glass, pyrex. Pe 2.32 5640 3280 5170 
Glass, heavy Silicate flint..... 3.88 3980 2380 3720 
Glass, light borate crown..... 2.24 5100 2840 4540 
HILO NE OA chiens ts 1.18 2680 1100 1840 
INVIOn 6-65, .comen oh cee see i a fe | 2620 1070 1800 
Polvethylenes netic ene cds 0.90 1950 540 920 
POLY BUY TONG. oareieuas oe.» Biers ete 1.06 2350 1120 2240 

Rubber, brutyl. so. esis: 1207 1830 

ub DEr: RUT ck isk crc.e 555 0.95 1550 

Rubber, neoprene........... 1.33 1600 
1.8 3650 
2.2 3480 
0.25 500 
226 3810 
0.9 1300 
390 

oods: 

Aah, ‘along thefiber.... <-> 4670 
Ash, across the rings......... 1390 
Ash, along the rings......... 1260 
Beech, along the fiber........ 3340 
Elm, along the fiber......... 4120 
Maple, along the fiber....... 4110 
Oak, along the fiber......... 3850 


Liquids 


i Velocity 
Density ° — Av/At 

Substance Formula gm/ce gy m/sec °C 
FAGCELONOS sei ncioers «nie > oe of CsHeO 0.79 1174 4.5 
Benzene eas eed. cs. 6 CceHe 0.870 1295 4.65 
Carbon disulphide...... CS: 1.26 1149 — 
Carbon tetrachloziue....}| CCls 1.595 926 VA | 
Castor oly eehisyc. hase’: Ci1H10010 0.969 1477 3.6 
Chloroform............. CHCls 1.49 987 3.4 
BEEN OL Sere tats lei ein vie 0-3 C2H.O 0.79 1207 4.0 
Ethanol amide.......... C:H:NO 1,018 1724 3.4 
Ethyl ether.... CsHi00 0.713 985 4.87 
Ethylene glycol C2H6O2 1.113 1658 2h1 
Glycerol....... C3H:O3 1.26 1904 2.2 
Srosene... 0050.25 < _ 0.81 1324 3.6 
LCROUT SOSH Ciieis (av.o) 6+ oo as Hg 13.5 1450 — 


OF SOUND 


Liquids (Continued) 


A Velocity 
Density ° —Av/At 
Substance Formula einy/oo Boge i m/sec °C 
Methanol s,s ostieeice cre CH,0 0.791 1103 Sue 
Nitrobenzene.......... CesHsNOz 1.20 1463 3.6 
Murpentinesnsrscweo eet _— 0.88 1255 { — 
Water (distilled). . -| H20 0.998 1496.7+.2 —2.4 
Water (sea) ® isc. 0 — 1.025 1531 —2.4 
Xylene hexafluoride. ...| CsHuFs 1.37 879 = 
Gases and Vapors 
: Density Velocity Av/At 
Substance Formula gm/liter m/sec m/sec °C 
apes (0°C) 
Fr, orye. 1.293 331.45 0.59 
Aimosian ie aistaaehes he NH; 0.771 415 
ATPON SEM ramen ccm Ar 1.783 319 0.56 
Carbon monoxide. ...| CO 1.25 338 0.6 
Carbon dioxide.... .. CO2z 1.977 259 0.4 
ChlorineS.)y yaa). nen Cle 3.214 206 
Deuterium... 3.2... D2 890 6) 
Ethane (10°C)........ C2He 1.356 308 
Ethylene............. C.H,4 1.260 317 
Ee liumien- tee He 0.178 965 0.8 
Hydrogen... Beas ee 8 0.0899 1284 272 
Hydrogen bromide. ...| HBr 3.50 200 
Hydrogen chloride. ...}| HCl 1.639 296 
Hydrogen iodide......| HI 5.66 157 
Hydrogen sulfide..... H2S 1.539 289 
Illuminating (Coal gas) 453 
Methane ds...4.c0.25. CH, 0.7168 430 
Neon Ne 0.900 435 0.8 
Nitric oxide (10°C)... | NO 1.34 324 
INitrogem...cdec ceo No 1.251 334 0.6 
Nitrous oxide........ N20 1.977 263 0.5 
Oxygen ya. date Oz 1,429 316 0.56 
Sulfur dioxide....... SO2 2.927 213 0.47 
A Gy ads (97.1°C) 

Cetones or... cas qars cere C3:H:O 239 0.32 
Benzene)... 5. co: 00s. CeHe 202 0.3 
Carbon tetrachloride. .| CCl. 145 
Chloroform: 2 3 cae... HCl; 171 0.24 
Ethanol ney. es ourtcie- C2Hs6O 269 0.4 
thy liether. asc eee C4Hi00 206 0.3 
Methanols.. 9. ances CH,O 335 0.46 
Water vapor (134°C). | H20 494 


SOUND VELOCITY IN WATER ABOVE 212°F 


By permission from the Acoustical Society of America, Volume 31 (1959) 
and J. C. MeDade, D. R. Pardue, A. L. Gedrich and F. Vrataric. 


Velocity ft/sec. 


Temperature °F Velocity m/sec. 


186.8 
200 
210 
220 
230 
240 
250 
260 
270 
280 
290 
300 
310 
320 
330 
340 
350 
360 
370 
380 
390 
400 
410 
420 
430 
440 
450 
460 
470 
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SOUND VELOCITY IN WATER ABOVE 212°F (Continued) 


Temperature °F Velocity m/sec. Velocity ft/sec, 
480 1160 3800 
490 1140 3730 
500 1110 3650 
510 1090 3570 
520 1070 3500 
530 1040 3410 
540 1010 3320 
550 980 3230 


MUSICAL SCALES 


EquaL TEMPERED CHROMATIC SCALE EquaL TEMPERED CHROMATIC SCALE 
' Ay = 440 Ay = 435 
American Standard pitch. Adopted by the American Standards International Pitch adopted 1891 


Association in 1936 


ScIENTIFIC OR JusT SCALE 
C, = 256 
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ABSORPTION AND VELOCITY OF SOUND IN STILL AIR 


The following data refer only to the temperature 20C (68F). They were abstracted from an extensive 
compilation prepared by L. B. Evans and H. E. Bass. The entire report, Tables of Absorption and Velocity of 
Sound in Still Air at 68F (20C), AD-738 576 is available from National Technical Information Service, U. S. 
Department of Commerce, 5285 Port Royal Road, Springfield, Va. 22151. 


Frequency Absorption Absorption Absorption Velocity 
(Hz) (dB/1000 ft) (dB/Km) (dB/sec) (1000 ft/sec) 


RR 


Relative Humidity = 0% 


20. 0.154 0.51, 0.174 1.126892 
40. OF327 1.07 0.368 1.127013 
50. 0.384 1.26 0.433 1.127050 
63. 0.436 1.43 0.491 1.127085 
100. 0.509 1.67 , © 0:573 LIZ TTS 1 
200. 0.560 1.84 0.631 1.127161 
400. 0.596 1.96 0.672 1.127169 
630. 0.645 oath OF 27 Lt 
800. 0.692 Doi 0.780 LITE 
1250. 0.861 2.82 0.970 Te 2 
2000. 1.262 4.14 1.423 AS 
4000. 2.696 8.84 3.039 1.127178 
6300. 4.541 14.89 §.118 WUD TAS2 
10000. 8.013 26.28 9.032 1.127184 
12500. 10.918 35.81 12.306 1.127186 
16000. 15.901 a2 17.923 1.127187 
20000. 22.978 das 25.901 1.127187 
40000. 81.405 267.01 91.759 1.127188 
63000. 196.544 644.66 221.542 1.127188 
80000. 314.677 1032.14 354.700 1.127188 
Relative Humidity = 5% 

20. 0.031 0.10 0.034 1.126973 
40. 0.074 0.24 0.083 1.126996 
50. 0.092 0.30 0.104 1.127004 
63. 0.114 0.37 0.129 1.127009 
100. 0.179 0.59 0.202 1.127019 
200. 0.449 1.47 0.506 1.127028 
400. 1.451 4.76 1.635 1.127043 
630. 3.211 10.53 3.619 1.127067 
800. 4.774 15.66 5.380 1.127088 
1250. 9.164 30.06 10.329 1.127147 
2000. ISAS 49.77 17.106 1.127228 
4000. 22.685 74.41 2519713 1.127321 
6300. 26.245 86.08 29.587 ie ATs ey 
10000. 30.781 100.96 34.701 1.127365 
12500. 34.306 12252 38.676 1.127369 
16000. 40.263 132.06 45.391 1.127372 
20000. 48.653 159.58 54.850 LAQIS73 
40000. 115.903 380.16 130.666 1.127378 
63000. 242.070 793.99 272.905 1.127381 
80000. 367.063 1203.97 413.821 1.127383 

Relative Humidity = 10% 
20. 0.021 0.07 0.024 1.127167 
40. 0.064 0.21 0.072 1.127183 
50. 0.084 0.28 0.095 P2791 
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ABSORPTION AND VELOCITY OF SOUND IN STILL AIR (Continued) 


Frequency Absorption Absorption Absorption Velocity 
(Hz) (dB/1000 ft) (dB/Km) (dB/sec) (1000 ft/sec) 


ee 


Relative Humidity = 10% 


63. 0.108 0.35 0.122 1.127199 
100. 0.161 0.53 0.181 1.127213 
200. 0.289 0.95 0.326 1.127225 
400. 0.706 Ze y) 0.796 1.127230 
630. 1.501 4.92 1.692 1.127234 
800. Peppe}| 7.54 2.590 1.127238 

1250. S55 16.91 5.811 1.127254 
2000. 11.658 38.24 13.141 1.127287 
4000. 31.023 101.76 34.975 1.127386 
6300. 47.085 154.44 53.087 1.127462 
10000. 61.578 201.98 69.431 L12is22 
12500. 68.146 223-52 76.837 1.127540 
16000. 76.231 250.04 85.955 1.127555 
20000. 85.605 280.78 96.525 1.127563 
40000. 151.938 498.36 171.321 1.127576 
63000. 277.191 909.19 312.555 1.127581 
80000. ‘403.662 1324.01 455.162 1.127583 


Relative Humidity = 20% 


20. 0.013 0.04 0.014 1.127568 
40. 0.045 0.15 0.051 1.127594 
50. 0.066 0.22 0.074 1.127582 
63. 0.093 0.30 0.105 1.127587 
100. 0.164 0.54 0.185 1.127603 
200. 0.285 0.93 0.321 1.127624 
400. 0.476 1.56 0.537 1.127633 
630. 0.789 29 0.890 1.127636 
800. 1.103 3.62 1.244 1.127637 
1250. 2277 7.47 2.568 1.127640 
2000. 5.310 17.42 5.987 1.127645 
4000. 18.991 62.29 21.416 1.127670 
6300. 41.151 134.98 46.406 1.127710 
10000. 79.657 261.28 89.836 1.127778 
12500. 103.004 337.85 116.170 1.127818 
16000. 130.465 427.93 147.146 1.127859 
20000. 155.809 $11.05 175.736 1.127893 
40000. 2519952 826.40 284.192 1.127960 
63000. 382.062 1253.16 430.957 1.127907 
80000. 508.369 1667.45 573.431 1.127982 


Relative Humidity = 30% 


20. 0.009 0.03 0.010 1.127976 
40. 0.034 0.11 0.038 1.127980 
50. 0.051 0.17 0.057 1.127984 
63. 0.075 0.25 0.085 1.127987 
100. 0.151 0.50 0.170 1.127999 
200. 0.309 1.01 0.349 1.128023 
400. 0.484 159 0.546 1.128037 
630. 0.682 2.24 0.770 1.128041 
800. - 0.868 2.85 0.979 1.128044 
1250. Upyey 5.09 1751 1.128045 
2000. 3.333 10.93 3.760 1.128047 
4000. 11.856 38.89 13.374 1.128056 
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ABSORPTION AND VELOCITY OF SOUND IN STILL AIR (Continued) 


Frequency Absorption Absorption Absorption Velocity 
(Hz) (dB/1000 ft) (dB/Km) (dB/sec) (1000 ft/sec) 
a EEEE——————E 


Relative Humidity = 30% 


6300. 27.626 90.61 31.164 1.128072 
10000. 62.493 204.98 70.498 1.128105 
12500. 89.659 294.08 101.148 1.128131 
16000. 128.814 422.51 145.324 1.128166 
20000. 171.847 563.66 193.879 1.128204 
40000. 338.710 1110.97 382.172 1.128316 
63000. 499.838 1639.47 . 563.998 1.128361 
80000. 635.085 2083.08 716.614 eI2837'5 

Relative Humidity = 40% 
20. 0.007 0.02 0.008 1.128386 
40. 0.027 0.09 0.030 1.128388 
50. 0.041 0.13 0.046 1.128390 
63. 0.062 0.20 0.070 1.128392 
100. 0.134 0.44 0.151 1.128402 
200. 0.318 1.04 0.359 1.128424 
400. 0.524 ED 0.592 1.128443 
630. 0.692 2227 0.781 1.128449 
800. 0.829 PsP? 0.935 1.128451 

1250. 1.309 4.29 1.477 1.128453 

2000. 2.544 8.34 2.870 1.128456 
- 4000. 8.523 27.96 9.618 1.128460 

6300. 19.995 65.58 22.564 1.128467 
10000. 47.390 155.44 53.478 1.128484 
12500. 70.857 232.41 79.962 1.128499 
16000. 108.308 355.25 122.228 1.128521 
20000. 154.838 507.87 174.742 1.128549 
40000. 380.371 1247.62 429.310 1.128663 
63000. 596.091 1955.18 672.827 1.128733 
80000. 753.514 2471.53 850.536 1.128758 

Relative Humidity = 50% 
20. 0.006 0.02 0.006 1.128795 
40. 0.022 0.07 0.025 1.128797 
50. 0.034 0.11 0.038 1.128798 
63. 0.052 0.17 0.058 1.128800 
100. 0.117 0.38 0.132 1.128807 
200. 0.313 1.03 0.353 1.128826 
400. 0.563 1.85 0.636 1.128849 
630. 0.734 2.41 0.828 1.128858 
800. 0.851 2.79 0.961 1.128860 

1250. 23 4.04 1.390 1.128862 

2000. 2.176 7.14 2.457 1.128865 

4000. 6.752 PANG 7.622 1.128867 

6300. 15.643 $1231 17.659 1.128871 
10000. 87.521 123.07 42.357 1.128881 
12500. 57.009 186.99 64.357 1.128890 
16000. 89.594 293.87 101.143 1.128903 
20000. 132.719 435.32 149.830 1.128922 
40000. 382.722 1255.33 432.101 1.129020 
63000. 654.606 2147.11 739.115 1.129099 
80000. 844.024 2768.40 953.016 1.129133 
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ABSORPTION AND VELOCITY OF SOUND IN STILL AIR (Continued) 


Frequency Absorption Absorption Absorption Velocity 
(Hz) (dB/1000 ft) (dB/Km) (dB/sec) (1000 ft/sec) 
a 


Relative Humidity = 60% 


20. 0.005 0.02 0.005 1.129207 
40. 0.018 0.06 0.021 1.129208 
50. 0.029 0.09 0.032 1.129209 
63. 0.044 0.15 0.050 1.129210 
100. 0.103 0.34 0.117 1.129215 
200. 0.301 0.99 0.339 1.129232 
400. 0.593 1.94 0.669 1.129254 
630. 0.782 2.57 0.884 1.129266 
800. 0.896 2.94 1.012 1.129269 
1250. 1.223 4.01 1.381 1.129273 
2000. 1.997 6.55 2.256 1.129275 
4000. S7Alil 18.73 6.449 1.129277 
6300. 12.962 42.51 14.638 1.129279 
10000. 31.050 101.84 35.064 1.129286 
12500. 47.462 155.67 53.598 1.029292 
16000. 75.544 247.78 85.312 1.129300 
20000. 113.958 373.78 128.694 1.129313 
40000. 364.443 1195.37 411.598 1.129389 
63000. 677.023 2220.64 764.675 1.129467 
80000. 899.912 2951.71 1016.458 1.129508 
Relative Humidity = 70% 
20. 0.004 0.01 0.005 1.129618 
40. 0.016 0.05 0.018 1.129619 
50. 0.025 0.08 0.028 1.129619 
63. 0.039 0.13 0.044 1.129620 
100. 0.092 0.30 0.104 1.129623 
200. 0.284 0.93 0.321 1.129638 
400. 0.611 2.01 0.691 1.129662 
630. 0.829 Dane 0.937 1.129673 
800. 0.947 sisi 1.070 1.129678 
1250. 1.250 4.10 1.412 1.129683 
2000. 1.915 6.28 2.163 1.129685 
4000. 5.056 16.58 ys (ALl?2 1.129687 
6300. 11.197 36.73 12.649 1.129689 
10000. 26.624 87.33 30.077 1.129693 
12500. 40.758 133.69 46.044 1.129697 
16000. 65.246 214.01 73.708 1.129704 
20000. 99.365 325.92 112.254 LA29 712 
40000. 339.153 1112.42 383.165 1.129770 
63000. 673.667 2209.63 761.137 1.129842 
80000. 924.481 3032.30 1044.556 1.129884 
Relative Humidity = 80% 
20. 0.004 0.01 0.004 1.130030 
40. 0.014 0.05 0.016 1.130030 
50. 0.022 0.07 0.025 1.130031 
63. 0.034 0.11 0.039 1.130032 
100. 0.082 O27. 0.093 1.130034 
200. - 0.267 0.88 0.302 1.130047 
400. 0.620 2.03 0.701 1.130069 
630. 0.870 2.85 0.983 1.130082 
800. 0.998 3.21 1.128 1.130088 
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ABSORPTION AND VELOCITY OF SOUND IN STILL AIR (Continued) 


Frequency Absorption Absorption Absorption Velocity 
(Hz) (dB/1000 ft) (dB/Km) (dB/sec) (1000 ft/sec) 


Relative Humidity = 80% 


1250. 1293 4.24 1.461 1.130094 
2000. 1.887 6.19 2.132 1.130096 
4000. 4.626 DSL, 5.228 1.130098 
6300. 9.976 32.72 11.274 1.130100 
10000. 23.466 76.97 26.519 1.130102 
12500. 35.896 117.74 40.566 1.130106 
16000. 57.588 188.89 65.081 1.130110 
20000. 88.144 289. 99.612 1.130116 
40000. 313.525 1028.36 354.334 1.130161 
63000. 655.282 2149.33 740.615 1.130223 
80000. 925.566 3035.86 1046.134 1.130264 


Relative Humidity = 90%. 


20. 0.003 0.01 0.004 1.130443 
40. 0.013 0.04 0.014 1.130443 
50. 0.019 0.06 0.022 1.130444 
63. 0.031 0.10 0.035 1.130444 
100. 0.074 0.24 0.084 1.130446 
200. 0.250 0.82 0.283 1.130457 
400. 0.621 2.04 0.702 1.130478 
630. 0.903 2.96 1.021 1.130493 
800. 1.045 3.43 1.182 1.130498 
1250. 1.344 4.41 1.520 1.130505 
2000. 1.892 6.21 2.139 1.130508 
4000. 4.337 14.22 4.903 1.130511 
6300. 9.099 29.84 10.286 1.130512 
10000. 21.133 69.32 23.891 1.130514 
12500. 32.258 105.81 36.468 1.130516 
16000. 51.762 169.78 58.518 1.130520 
20000. 79.424 260.51 89.791 1.130526 
40000. 290.117 951.58 327.995 1.130561 
63000. 629.701 2065.42 711.948 1.130612 
80000. 911.286 2989.02 1030.346 1.130651 
Relative Humidity = 100% 
20. 0.003 0.01 0.003 1.130856 
40. 0.011 0.04 0.013 1.130856 
50. 0.018 0.06 0.020 1.130857 
63. 0.028 0.09 0.031 1.130857 
100. 0.068 0.22 0.076 1.130858 
200. 0.234 0.77 0.265 1.130868 
» 400. 0.616 2.02 0.696 1.130888 
630. 0.928 3.05 1.050 1.130902 
800. 1.087 3577 1.230 1.130909 
1250. 1.399 4.59 1.582 1.130917 
2000. 1.917 6.29 2.168 1.130921 
4000. 4.140 13.58 4.682 1.130924 
6300. 8.451 Dae 9.557 1.130925 
10000. 19.357 63.49 21.891 1.130926 
12500. 29.461 96.63 33.318 1.130929 
16000. 47.227 154.90 53.410 1.130931 
20000. 72.538 237.93 82.036 1.130935 
40000. 269.598 884.28 304.905 1.130963 
63000. 601.714 1973.62 680.543 1.131007 
80000. 888.113 2913.01 1004.492 1.131042 
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VELOCITY OF SOUND IN DRY AIR 


Data in this table apply only to dry air. These data have been calculated with air being treated as a perfect gas. 


Temp 0 1 7 3 4 5 6 7 8 9 
ca m sec"! m sec”! m sec! msec"! msec! msec-! msec"! msec”! msec"! msec”! 
60 366.05 366.60 367.14 367.69 368.24 368.78 369.33 369.87 370.42 370.96 
50 360.51 361.07 361.62 362.18 362.74 363.29 363.84 364.39 364.95 365.50 
40 354.89 355.46 356.02 356.58 357.15 Swir/otil! 358.27 358.83 359.39 359.95 
30 349.18 349.75 350.33 350.90 351.47 352.04 352.62 353.19 353.75 354.32 
20 343.37 343.95 344.54 345.12 345.70 346.29 346.87 347.44 348.02 348.60 
10 337.46 338.06 338.65 339.25 339.84 340.43 341.02 341.61 342.20 342.78 
0 331.45 332.06 332.66 333.27 333.87 334.47 335.07 335.67 336.27 336.87 
-10 325.33 324.71 324.09 323.47 322.84 322.22 321.60 320.97 320.34 319.72 
-20 319.09 318.45 317.82 317.19 316.55 315.92 315.28 314.64 314.00 313.36 
-30 B1272 312.08 311.43 310.78 310.14 409.49 308.84 308.19 307.53 306.88 
-—40 306.22 305.56 304.91 304.25 303.58 302.92 302.26 301.59 300.92 300.25 
-50 299.58 298.91 298.24 297.56 296.89 296.21 295.53 294.85 294.16 293.48 
-60 292.79 292.11 291.42 290.73 290.03 289.34 288.64 287.95 287.25 286.55 
-70 285.84 285.14 284.43 283.73 283.02 282.30 281.59 280.88 280.16 279.44 
-80 278.72 278.00 277.27 276.55 275.82 275.09 274.36 273.62 272.89 272.15 
-90 271.41 270.67 269.92 269.18 268.43 267.68 266.93 266.17 265.42 264.66 
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SPA -GAP VOLTAGES Rititsaecuniiceic Reteaitith stati TE 
Based on results of the Amerigan Institute of Electric Engineers 
Air at 760 mm, 25° C. Sranparp Liquin< (Continued) 
Peak Diameter of spherical electrodes, cm aes ane a (or «)® 
A hoe ae Ta Mest TST PBST $$$ | ———<—q—] um — 
HO VOR | re oF em nd oem fi ern | ain Sonal anne Cg I gN Os—Nitrobenzene | seeeee ne neces 35.74 34.82 -00225(a) 
255 | : | | os Hiligtes « Walernsiartege tee <5 geet 80.37 | 78.54 | 00200(a) 
-————_—_____—___—_—_—___—— He Hiydrogens testy cites honed Miko 1,228 at 20.4°K 0034 
| Length of spark gap cm U2 Oxy genicsa. is zyoceabton oat eight «.« 1.507 at 80.0°K 0024 
* The values of a or a given in this table are derived from data in the vicinity of room 
5 0.13 0.15 0.15 0.16 0.42 § temperature and are not necessarily identical with the values listed in the following sections 
10 0.27 0.29 0.30 0.32 0.85 } of this table. They may be used to calculate values of dielectric constant between 15° and 
15 0.42 0.44 0.46 0.48 1.30 § 30°C without introducing significant error. 
20 0.58 0.60 0.62 0.64 1.75 
25 0.76 0.77 0.78 0.81 2.20 
30 0.95 0.94 0.95 0.98 2.69 InorGanic Liquips 
35 1 Ta Weg 1.12 1.12 1.15 3.20 
45 ties | 1.50 147 | 1:49 449 (ora) | Ra 
AG 4 ; ; bsta: 0, a (or & nge 
50 2:00 1.71 1.65 1.66 5.20 Rebrience i Re x 10? tiyte 
60 2.82 2.17 2.02 2.01 eet —————— 
a bid igh ae a et ited Ef eRe ae 1.53 |—-191 0.34 | —191,-184 
90 se 3.94 3.28 3. 11 13.3 AlBrs Aluminum brom: 3.38 100 0.33 100,240 
100 : eae 4.77 3.75 3.49 15.5 AsH3 Araine 3942354. 2.50 —100 0.43 —116,—72 
110 EAB... 5.79 4.25 3.88 17.7, | Oana bree 2 & bas Sen 
r2 romine..... ‘ : F 
Spee || dl ieanipa a 4-07 . Ue eo ae al 5 CO: Carbon dioxid 1.60¢ Oo yal i: sameetersieted ) Sear a 
oo ged tana BE 5. 5. “1 [Ch — Chlorine... 2.10, | —50 0.31 —65,—33 
Bata snes WR nando a see Be 3 ih 1.91 14 0°32 ~ 2214 
ne ee | eee :. 3 : 175 77 
Pes | Sere eee ih es at 1 bs 142 
pale te tt ny a ‘9. [Dz  —Deuterium................] 1.277 | 20°K | 0.4 18.8,21.2°K 
| cal... ites : 7. ‘9 D:0 _— Deuterium oxide. . ..| 78.25 25 (4) 0.4,98 
LAT tieerhl 3 gc 3 is 7 BP: Fluorine............¢-....] 1.54 | —202 0.19 —216,—190 
EOt ce ME odaoe 8. .6 §GeCls Germanium tetrachloride. .| 2.430 25 0.240 0,55 
 @e JB 0 OSS AA od an eer 8. .5 HBr Hydrogen bromide......... 7.00 —85 0.26(a) —85,—70 
5 ngs mie Re 9. 4 HCl Hydrogen chloride.........| 6.35 —15 0.288(a) | —85,—15 
a ee ae eet Oe Sea 9. 3 12. —113 ss aiecte slacstalll Hecate. aimee 
ORT eicks. 0 CHA Bisniace.ate 0. 2 4.6 28 Giniee hiesblll hs «celta ces 
Weasel och co Dace ate 32 a7 HF Hydrogen fluoride.........| 17s. —73 en sl ears tetee 
134. —42 
Ih. —27 
CORRECTIONS FOR TEMPERATURE AND PRESSURE} qI Hydrogen iodide.......... ; 0.8 —51,—37 
‘Values found in the above table may be corrected for temperature and GFOgeN. «5. css 0.34 14,21°K 
pressure by multiplying the values given by the appropriate correction Watersmeet ect i.-13 . (*) 0,100 
factor found below: ; : (¥) 100,370 
ei ceteer site H202 Hydrogen peroxide........ 84.2 0 (4) —30,20 
H2S Hydrogen sulfide.......... 9.26 85. Oem ol dx easanrores iit cielo labects 
Pressure mm OObE We 78: bee. || tes cemrotelMe som cccnce 
Eyeiete siotaisiobeiceiocnaiaisreae | + 0.6m Et me S00) ee Mil Rreere sits e, = 13.3 - 0.016 
(+ 0.002) T 


DIELECTRIC CONSTANTS 


Dielectric Constants of Pure Liquids 
The values listed in the following table were obtained from National Bureau of Standards 


an cis NOBr Nitrosyl bromide.......... 13.4 15, Mell sense 

The dielectric constants are intended to be the limiting values at low frequencies. the x Nitrosyl chloride. . ..| 18.2 19 oe ; 
so-called static values. J esares stat a the only variable coreneed explicitly. NH tees sees ar nes ree te) Mae he 
Usually pressure is atmospheric or insignificantly different with respect to its effect on NOM Dinrogesonie esc ey wep ce ah oe 


the dielectric constant. Where data are listed above the normal boiling point, the 
pressure corresponds to the vapor pressure of the liquid unless otherwise noted in the 
footnote. 


Symbols 2 Oxyaeneeeen ete ea 


PME MeN Meuse) | |CU ae B i pe 
t = temperature, Centigrade (°C) 


T = temperature, Absolute (°K) PCls Phosphorus trichloride... . . 3.43 25 


a = —de/dt PCls Phosphorus pentachloride..| 2.85 160 gfe ee soe fas 
a = —d logio €/dt POCIs Phosphory! chloride........ 13.3 22: ARI SRE | . MRE TS 
ti,t2 = the limits of temperature between which a or a is considered applicable PSCls_ Thiophosphoryl chloride...| 5.8 PE Ee le 8 eee hal eee ee 
mp = melting point PbCl, Lead tetrachloride......... 2.78 Te or rca al le ie ice 
bp = boiling point Se Sulfiriecs. ine at cetones {B22 aie ALS: Geel] be CO) i'l Bice vacee. 


J = frequency of alternating current in cycles per second 


Sranparp Liquips 


¢ At pressure of 50 atmospheres. 
a Si 78.25{1 — 4.617(10-%)(¢ — 25) + 1.22(10-5)(¢ — 25)? — 2.7(1078)(¢ — 25)*); av. dev. 


+0.04%. 
aaa Se a vf = 3.6 X 108 cycles/sec. 
Musee — 4.579(10-3)(¢ — 25) + 1.19(1075)(¢ — 25)? — 2.8(10~8)(¢ — 25)]; av. dev. 
uae Lanesppet Cg an oh EOS tea 3 238 Hee ae _ baad transition and discontinuity in variation of dielectric constant with temperature 
at 2. 5 
Cito pease wet i 5 asl “00133(<) 9 Graphical data in the range 118°-350°C show a minimum near 160° and a broad maxi- 
C:HiCh —_1,2-Dichloroethane. . 10.36 100240(a) fj mum near 200 


¥e = 5321/T + 233.76 — 0.92977 + 0.001417T2 — 0.00000082927'. 


BHM. Methanol, soinedacins-aice incnave'ee 32.63 -00260(a) Bo tS = 34-0 — 0.629 +. 0.003212 
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Inoraantc Liqurps 


(Continued) 


DIELECTRIC CONSTANTS 
Dielectric Constants of Pure Liquids (Continued) 


° Range Substance 
Substance € °C oe a ie 
—————$—_ SS ———————$—$—— rrr ae . 
c Thiony! chlorid 20 B90 lees 4 -Orlamathylercltes 
SOCI. iony! chloride ; n= methylcyclotetra- 
SO2 F Sulfur dioxide....... a ae 0. 287(a) —65,—15 nautae tia FO 
; ne WN yea PSEA | <i ce eer ii ai 
Sulfur trioxid : Me 5 n=6 at pag ao ea 
SO ulfur trioxide..........-« Pig toa. ge ed iss ane Cage oer ore siloxaness: eee ae. 
SoCle Sulfur monochloride....... 4.79 15 0.146(a@) —41,15 n=7  Tetradecamethylcyclo- 
Avie eral ee ce c ont ales a Fran eo, Sr phePiasiloxane:. wagers 
Sb ntimony pentachloride . .22 : =8 exadecamethylcyclo- 
Se Se lenium.. Curae Ty re ee 0.25 237,301 * octasiloxane > st Ree one 
SiCl Silicon tetrachloride. .... R RARE LGM \cettteitee Ica veuecarts C:H.0: Glico ea eee 
SnCle Tin tetrachloride.......... 2.87 20 0.30 —30,20 GN Diegris AN REO 
TiCl Titanium tetrachloride. .... 2.80 20 0.20 —20,20 C3 
C3He Propenes.deasc cscs aceukice 
Oreanic Liquips 
CQ C3HeO 2-Propen-1-ol (Allyl alcohol) 
CCl Carbon tetrachloride....... 2.238 20 0.200 —10,60 Acetone) «5 2:46 e eee 
CN.Os Tetranitromethane........ 2.521 25 a aie S| : 
CO2 Carbon dioxide............ 1. 604¢ 0 Propionaldehyde.......... 
CS: Carbon disulfide........... pe see 0.268 —90,130 §CsH6O2 Propionic acid............ 
2.19 180 Ethyl formate............. 
CHBrs Bromoformy ern =) catetsesis a 4.39 20 0.105(a) 10,70 Methyl acetate............ 
CHCl; Chilotolotai-; cats... sexi 4.806 20 0.160(a) 0,50 C3H6Os di-Lactic acid............. 
6.76 asi lisence atival esiercrerctae ten C3H7NOz Ethyl! carbamate (Urethan) 
6.12 —40 (CaHs Propane: id. dnesnnsl tock es 
5.61 —20 C3Hs0 LePropanol’...%cs osc 
3.71 LOO POU eee ReMi eis ate os dcoceterees 
3.33 140 
; 2.93 180 : 2-Propanol: 3. nese ae 
CHN Hydrocyanic acid.......... 158.1 0 (*) —13,18 [C;HsO2 1,2-Propanediol........... 
114.9 20 0.63(a) 18,26 1,3-Propanediol........... 
CH2Brz Dibromomethane.......... rang NOS Wil See eensins « I] cctenten eae C3Hs03 Glycerol) “2. Se Scenes 
6.68 40 C3H» Isopropylamine.........-. 
CH:Cl: Dichloromethane.......... 9.08 20 (4) — 80,25 rome rininss 
CHol: Diiodomethane............ 5.32 25) exacewteeee [sees aes 
CH:202 Formic acid............... 58.52 Ce) a all (Us) SR | '4H2Os Maleic anlaytirille eae a 
CH:Br Bromomethane............ 9.82 0 (9) —80,0 CsH.O Furansiasscesen eee 
CH;Cl Chloromethane............] 12.6 —20 (4 —70,—20 1C,H.S Thiophene:.207 Moen 
CHsl Todomethane He's dae Ratnesh 7.00 20 = —70,40 C.HsN Pyrrolese re renee 
CH;NO Formamide............... 109. 20 72. 18,25 [CsHsNS ___ Allyl isothiocyanate........ 
CH, Methane...:/.tiacaacetels oe 1.70 | —173 2 —181,—158C.H6O Vinyl ether............... 
CH.O0 Methanol... ifissakis.s 3 ae ee 0. 264(a) 5,55 [C.HeOs Acetic anhydride.......... 
54. a Too Laman ne CHO 2-Butanone....<.ses0ceo 
40. —20 Butyraldehyde............ 
CH:N Methylamine............. 11.4 —10 0.26(a) —30,—10 JC«Hs02 Butyric'acid 2...) nee 
9.4 OL Apel Werasiorertaal lees ome Re Isobutyric acid............ 
C2 
C:HCls__‘Trichloroethylene.......:.. 85 dssa a1 (C8,1618 alleen ete | case cee Propyl formate............ 
CsHCGO; 7 Chloral’.- cee isiemecace a 2 0.17(a) 15,45 Ethyl acetate............. 
4 —4 
4.2 62 Methyl propionate......... 
C:HCl;02  Trichloroacetic acid........ 4.6 Cis al Reccnaess | Rapes a 1,4-Dioxane:, «occas snc 
C2H2Brz _ cis-1,2-Dibromocthylene. . . 7.72 OVP eye oteevere so le tara s, creiviers sHyNO Morpholine sence eee eeeeees 
7.08 25 '4H100 1-Butanolsecif325 S3so0 28 
trans-1,2-Dibromoethylene.| 2.97 (pawal ese sanaam lreicamenn ane 
C:H:Bre — 1,1,2,2-Tetrabromoeth ae 3 
2t2Bre ,1,2,2-Tetrabromoethane. . - ‘ Bs <n .biaininssip Bia nati is a pains @-Methyii-cropancl sane 
C:H2Clz —-1,1-Dichloroethylene...... . 4.67 16 
cis-1,2-Dichloroethylene....] 9.20 25 
trans-1,2-Dichloroethylene..} 2.14 25 2-Butanol..............+- 
C2H2Cl:02 Dichloroacetic acid........ 8.2 22 2-Methyl-2-propanol....... 
7.8 61 
C2H3ClO = Acetyl chloride............ ; 
Fas ne bide ie _ Ethyl] ethers>.... srescrae 
C2H3ClO2 Chloroacetic acid.......... 12.3 60 
C2H.O Ethylene oxide............ 13.9 -1 
Acetaldehyde............. 21.99 10 
C2Hi02 Acetic acid... .)..... sa... 6.15 20 
6.29 40 
Methyl format a 20 
ethyl formate........... ; = 8 cych I 
C:HsClO ae at 25.8 25 7 = : . SE pats 
thylene chlorohydrin 13. 132 
C:HsNO  Acetamide......... é uate ‘ 83 eh P Rages of BP ate atmospheres. 
C:HsNO: Nitroethane 30 ‘lee i: = 2.199 — 0. 0. 00724 + 0.000058. 
C:H.O = Ethanoi................. 25 ican is 
« = (3320/7) — 2.2 
a (ese) | aah [iS a 
= . a — iss Ie= 
Methyl ether........ pat 25 [2.38 25,100 fms = (200/Ti aa Gt a) + 0.0080 + 20), 
i. »f=5X 108 Poa 
125 » Critical temperature = 126.9°C. 
126.1 * Mixture of cis-trans isomers. 


RE * Value chosen to conform with the remainder of the tabulated data for this substan 
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Orcanic Liquips (Continued) 


DIELECTRIC CONSTANTS 
Dielectric Constants of Pure Liquids (Continued) 


Oreanic Liquips (Continued) Orneantc Liquips (Continued) 
°, a (or a) Range 
co Ha : ae ate — ‘xi ‘a 
CsHwZa Diethyl zine............ 2.55 20 wiih. 5S. See Dipropylamine 
Cs Triethylamine 
@eHiOs) = Furfural. <2... 3. or ction ie 46.9 1th Fo needa <Utge cas wee CcHisOSiz (CH) SLOSI(CH)alxCils 
4lis 20 Hexamethyldisiloxane 
CsHsN Pyridin 4 xu 4 n=2  Octamethyltrisiloxane 
6 et GO. wcvccsccccevenic PY al | II nm ry oe ty 
GH 1a Peatatienat ee es gal apa ea’ | iets Yatesk nto’ Decamethyltetrasiloxane. 
90 ste seeeee SOM bf 5 SU OD aSiohie Saieay cc /austatern aleve ecamethylpentasiloxane 
aageey- 1S Baediens wa] ent 25 0.24 —75,25 q Tetradecamethylhexa- 
CsHsO2 —-2,4-Pentanedione........ 25.70 20.) Al isecnmim | meee wiloxazse 
oH ' pevesyimcesone) - to : Cr 
10 =Rentene, o.<.)s «ahesuts 7 20 0) <']i.5.datcee)] eters i 
2Methyl-i-butene......] 2.197 | 20 ; = td abe ear | Geet Olas a 
'yclopentane........... , 20d sL .wcteenn | eee Phenyl isocyanate 
Ethyleyclopropane....... 1.933 205 Die occ oublaes cee Deere a f 
CsHiO  2-Pentanone............ 15.46 | 20 0.195(a) | —40,80 Sod 
3-Pentanone........-... “ i ” os 0.225(a) 0,80 Salicylaldehyde ; 
19.8 —40 CS teale pd : 
CsH1002 Vekae 8 acid. gptomlerg 2 po giere.e,nse,e.n ||, arteries Se Pontduene : 
ovaleric acid.......... 645 Alas 20 "hereh pet tase Aes. ee 
corn Methyl.butyrate..-..... 5.6" Pe eeceereee Recenter SNe ed ; 
6H. adiNnG ssc: -abaartaso (Beh Ol ae 22 wed. SORES AE ee ae 2 : 
aie |  boa-Pentane,....-- 2. sacs 1.844 | 20 0.160 —50,30 pe Cchlerstotvene 
aot a p-Chlorotoluene : 
2-Methylbutane......... 1,843 DO Tab Pe o.<.n:-'s LOH Poa ecioren thats «-Chlorotoluene ; 
CsH10 d-Pontanol sus 2.s2 9-09 13.9 25 0. 23(a) 15,35 Nitrotol j 
3-Methyl-1-butanol... 14.7 Ob eat eet ee ee ah at 
5.8: 132 
a Meee e-putanc! pees 5.82 7 erent neeoecdbad | oeoomm aad m-Nitrotoluene : 
6 a 
CeHsClz —o-Dichlorobenzene....... 9.93 25 0.194(a) 0,50 Nitrotol . 
m-Dichlorobenzene. ..... 5.04 25 0.120(a) 0,50 5 Nba ware : 
Dichlorobenzene...... . 2.41 50 0.18 50,80 : 
CeHsBr romobenzene...... 5.40 25 0.115(a) 0,70 : 
CeHsCl Chlorobenzene.......... 5.708 2D, sid aah lin Shecsis ait tam hice: teehee te : 
5.621 25 5! 
5.71 20 0.130(a) 0,80 i 
7.28 | —50 6 
6.30 | —20 5 
4.21 130 8 
CsHsClO o-Chlorophenol.......... 6.31 25 2.7 25,58 9 
Chlorophenol.......... 9.47 55 3.7 55,65 3 
CoHsl odobenzene............ 4.63 20 CO [se ee hee 7 
CsHsNOz Nitrobenzene........... 34.82 25 0.225(a) 10,80 -00 
20.8 130 0.164(a) 130,211 ; 
24.9 90 
22.7 110 
CeHsNO3_ o-Nitrophenol........... 17.3 50 6.4 50,60 
CeHe BENSONC ssa vamvastnerwnn 2.284 20 0.200 10,60 
a Ee aoc Pre cis 
F 1 
CsHsBrN- m-Bromoaniline......... 13.0" TM RR Reto T eo ccc aie Se henylethyione) 
CsHeCIN m-Chloroaniline....... | 13.4" OME || AE CEM aiid cnn. Acetophenone 
CeHeN202 o-Nitroaniline...........| 34.5 90 3: 90,110 
Nitroaniline........... 56.3 160 6. 160,180 Phenyl acetate 
CsH<0 Col +e | Renee 9.78 60 0.32(a) 40,70 Methyl benzoate 
CsHiN ANWINO! cess Petes once 6.89 20 0.148(a) 0,50 Methy] salicylate 
5.93 i (igh, AD liner span sah Bee. Seeeeees Cc Ethylbenzene 
4.54 1S43G) Po ere ae Wil viewies.e.s cs.s 
2-Methylpyridine.......] 9.8 DOGO | AER cach bss ce Meters 
(a-Picoline) 
CceHsN2 Phenylhydrazine.... ... 72 Ph Tas ome lrmoore 
CeHio Cyclohexene............ 2.220 DEAN OMe ore, | Pais. acotnetatetats 
Or PEC I eer eet aN | Dea : 
CeHi00 Cyclohexanone...... ...| 18.3 SOLD atte crocs lec: a cneenr. oN ea bed 
19.9 =—40'F Meare. lcs. teaens ,2,4-Trimethylpentane. .. . 
CeO, oe ] acetoacetate... ... 15.74 Vyle Radi Sane | Pere eee 
CsHiz clohexane. . eee 2 1023 20 0.160 10,60 
i etins. vee 1.985 Ce OL ctcte eure 4 A SCC eect ee inhew f 
ro Icyclobutane....... 1.965 20) fo | Eee Al hock. memees Quinoline 
CsHi20 clohexanol....... ... 15.0 25 0. 437(a) 20,66 spor. 
ie [ats eosin 
4 1 innamaldehyde 
CeHi.02 Butyl acetate........... 5.01 20 1.4 20,40 Beosy! acetate 
6.85 —73 Ethyl] benzoate 
Ethyl butyrate...... ... 5.10 18 1.0 at 20 Ethy] salicylate 
CeHi203 _—‘ Paraldehyde............ 4 ; $ 33 ee Se eee oH oy a ao ae 
: umene 
CoH M-~HOXANG:. ..06)5-.5.5. 1M pi ES! 0.155 —10,50 wip eke me rae se 
.04 al esitylene 
1.990 —50 eta 
CeHuO —1-Hexanol.............. a8 “ 0.35(a) 15,35 of 31k 104 eves see. 
5; sae 
Propylether............ 3.39 TON deaiie > ake here Prue iovciles/esn 
Isopropyl ether......... 3.88 25 1.8 0,25 ‘Mixture Of eiacteana taarens" 
ace) Ease seminar are 4H a SE | UE aaa # Value chosen to conform with the remainder of the tabulated data for this substance. 
His Trrethela oot oa Specie ce sie ois 25 veeseces | sesess-s- Tw Silicone oil of average molecular weight corresponding to this formula. 
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DIELECTRIC CONSTANTS 


Organic Liquips (Continued) 


(Continued) 


Soutps* (17 to 22°C) (Continued) 


| Dielec- Dielec- 
°; Range Cee ce 
Substance e ec aoa ; . Fre- tric ; Fre- tric 
X 10? tite Material quency con. Material quency con. 
ao stan 
CoH n-Nonane............5. 1.972 20 0.135 —10,90 ee ell FS aes 
2.059 | —50 Barium sulfate (15°C). .|108 11.4 {Potassium chromate...... 6 X 107 728 
Bt i Beryl t Sede axis ep os He sSieppel inaides 2og eee He: + 
optic axis..... ! otassium nitrate..... «ee : 
Cie Calcite 1 optic axis 104 8.5 |/Potassium sulfate........ 6 X 107 5.9 
CioHs Naphthalene............. 2.54 85 | aseesese | corse ee oe || optic axis 104 8.0 |Quartz 1 optic axis 3X 107 4.34 
CioHi00«4 Dimethy! phthalate...... 8.5 24 | ween Pov essen ens Calcium carbonate..... 108 6.14) “* optic axis 13 X 107 4.27 
CioHis d-Camphene.........-- | 2.838 J cadO | oo... | wees Calcium fluoride....... 10¢ 7.36|Resorcinol........ 14 108 3.2 
d-Pinene se aca | 2.64 OG ae Ponta egal Ure etcistetecs ss. Calcium sulfate (2H20).|104 5.66 Ruby -L optic axis. - {104 13.27 
EPinenésc.sa sates ; 2.76 7 Vie ee Ie coricibsereghel| | ocarpeeoee Cassiterite 1 optic axis |1012 23.4 || optic axis. .|104 11.28 
Lapis see e eee eeee : a i paint ea. i§) 6's mri niaia, ss Cassiterite || optic axis..|1012 24. Rutile 1 optic axis....... 108 86 
-Limonene.........-+- : S8g8 |) COU wel cee tne és 
dl-Limonene (Dipentene).| 2.30 20: cts ‘ ay ein, optic axis....... He ye . 
CioHe: —n-Decane............-- ‘| 1991 | 20 0.130 10,110 18.1 |Silver bromide........... 108 12.2 
alc i ake 
1.783 170 i ¢ 
CioH20 1-Decanol...........-. apercn 20 id, id Eee ee a t oe eased He 
CuHes n-Undecane............. ate = 0.125 10,130 Diphenylmethane...... 2.7 |\Sodium carbonate (anhyd.)|6 X 107 8.4 
1 838 150 Dolomite 1 optic axis.. 8.0 Sodium carbonate (10H20) f Ps 107 5.3 
1.781 1900) Se Ee 8S a Be 
Ciz : ; 
Gla ie Daphonvi ten 2.53 | 75 0.18 aca -poayonertie: Subs oi rif he 
Ci2Hi00 Phenyl ether Scns 3.65 30 0.7 30,50 18. 6 3 ‘ 32 
CiHuN  Diphenylamine.......... 3.3 PY olllavgein eh ial erates 42 4.0 
CizHes n-Dodecane.............| 2.014 20 0.120 10,150 [7 oad monoxide (15°C) | 25.9 46.9 
cet an SS 377i 3.0 
c i a? a enh! 6©°©6CUU | Coad oleate: ct ae eee 3.27 Tourmaline 1 optic axis. .|104 7.10 
CisH100 Berstchenons aie scieihee 11.4 50 prateteeasaran || aveierels oats (1B? eee at ren optic axis.. Seton ae 
i 2 rea:..i:c0ccee eee H 
CuHuN — Dibensylamine.......... Sup an) ange Poem) cidawane | aSalebee (cual ey 7.2 [ireon Ls I a 7 
Ci * For plastics and other insulating materials, refer to table on Properties of Dielectrics. 
CisHs202 Ee acid 2.30 a Liege ett Peete erste] aiviereie.ccerata DIELECTRIC CONS 
18 R 
CisHs2O2 Linoleic acid............. 2.61 (We sealliincssancnio cel Beer ee NSTANZS 
2.71 20 Table of Dielectric Constants of Reference Gases 
270 A at 20°C and 1 Atmosphere 
CisHuO2 Oleic acid............. : : WY a tteeeeee |v eeeceeee The listed values (e — 1) refer to the gas at a temperature of 20°C and pressure of 1 atmos- 
2 41 100 phere. The values can be adjusted to slightly different conditions without introduc 
CisHssO2 Stearic acid.............. 2.29 TO Nise essecctss  [lielnaieeseta are ing more than 0.1 % error by use of the following equation: 
: 2.26 LOO MES o>" reenter errors («= tp P 
Ethyl palmitate.......... ce a 0.4 20,40 (€—1)20%1 atm _760{1 + 0.003411(¢ —20)] 
a on ee eh a phere ne: pressure in ati 
Cio i = degrees 
CisHis Triphenylmethane........ 2.45 100 0.14 94,175 }¢ should be between 10 and 30°C and p between 700 and 800 mm Hg. From National 
CigHssO04 Monopalmitin............ pees ts Meee lV csainers weloe Bureau of Standards Circular 537 
C29 } 3 : 
Crain: Bthy! Oleate |: one 3.17 28 0.48 28,122 Substance | (e — 1) - 108 Reference || Substance (e — 1) - 106 Reference 
20H 4002 thyl Stearate........... 2.98 40 0.6 50 ——$—— es | 
2.69 100 Radio Radio 
2.48 167 frequency frequency 
Cs 67.8 Watson 7.0 Watson 
C2iH210«P Tricresy] phosphate....... 6.9 40 ee Aen ..ccaanens Le eel Microwave 
F ; elatis 
CuHuOr Butyl oleate.......... 4.0 any, mapseneberet'| . Auf ieee 566 | Eason 
CrolIasO2 Butyl stearate.......... 3.111 30 0.53 30,35 Helium 65.6 inn bani 536.6 Reece 
bf = 3.6 X 108 cycles/sec. i = in (deve Co Optical 
= f = 5 X 108 cycles/sec. Up Koch eed ne ; ee cook 
DIELECTRIC CONSTANTS Ae OA8 oe Sees et Traub 
Dielectric Constants of Solids oe 536.4 Lowery 
Compiled by Earle C. Gregg, Jr. 254.0 Watson pete ase 
. os' 
3 Microwave 536.3 Perard 
Soxtps* (17 to 22°C) 253.4 Essen 535.8 Barrell 
Dielec: Diel eere eet : Cuthbe: eewelt 
lec- ielec- 5 thberts 
Material Fre- tric Material Fre- tric 253.6 Ko h re 547.2 Watson 
quency | con- quency | con- 253.7 Kirn i 
ant stank 254 T Microwave 
n a _| Tausz ‘ si8 Birnbayat 
io : K Ussen 
; Nitrogen 
Acetamide..... manatees 4.0 |/Mercuric chloride..... 108 3:2 Sh a5 Watson si kta oo 
Acetanilide.............. 2.9 ||Mercurous chloride 108 9.4 496.2 ry fats Optical 
Acetic acid (2°C)......... 4.1 ||Naphthalene......... 4X 108 2.52 as 548. Cuthbertson 
Aluminum oleate........ 2.40|Phenanthrene....... ves 4X 108 2.80 Microwave 548.7 Koch 
Ammonium bromide. . 7.1 |/Phenol (10°C)....... 4x 108 43 494.9 Birnbaum 547.2 Tausz 
Ammonium chloride. . 7.0 |Phosphorus, red....... 08 4.1 | Ox 495.0 Essen a hadiogae 
Antimony trichloride . 5.34]/Phosphorus, yellow... .|108 3.6 VBEN in 494.9 Essen - 
A atite optic axi i alanine : ‘ frequency 
Pi + optic axis. 9.50||Potassium aluminum . 921 Watson 
I! optic axi 7.41) sulfate............. 108 3.8 el i 
Asphalt..... Rete Paieaeee 3X 108] 2.68]Potassium carbonate : 494.5 Cuthbertson [Carbon Microwave 
Barium chloride (anhyd.)./6 X 107 | 11.4 ene 108 5.6 493.5 Lowery dioxide i Birnbaum 
a _“*  (2H20). .16 & 107 9.4 Potassium chlorate... ||6 X 107 BI 494.7 Tausz 920.6 Basen, 
Barium nitrate........... 6X10’ | 5.9 ||Potassium chloride... .|104 503 494.4 Ladenberg | 
ase : "These values were derived from measurements of the refractive index after making 


ywance for the magnetic permeability of oxygen. 
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DIELECTRIC CONSTANTS (Continued) 


Table of Dielectric Constants of Reference Gases 
at 20°C and 1 Atmosphere 


Substance (e — 1) - 108 Reference 


Radio 
frequency. 
0 Watson 
516.4 Jelatis 
Microwave 
517.7 Essen 
Argon....... Optical 
516.8 | | Cuthbertson 
517.8 Quarder 
517.0 Tausz 
516.7 Damkéhler 


* These values were derived from measurements of the refractive index after making 
allowance for the magnetic permeability of oxygen. 


Dielectric Constants of Gases at 760 MM Pressure 
Compiled by Earle C. Gregg, Jr. 


Gases AT 760 Mm Pressure 


Ten- 
Material pera- Frequency Dieieetric ra- Frequency Dielectric 
ture °C cycles/sec. Coustant cycles/sec. Constant 
Acetalde- : 100 <3 X 10 1.0035 
hyde..... 0 2 X 108 1.0213 a 1.000264 
1.0159 
0 <3 X 10° 1.00313 
1.0217 4 
0 <3 X 108 1.00134 Tore 1.0046 
1.000590 ydrc 
Ammonia... 0 <3 X 108 1.0072 ot 1.00234 
6-Amylene. . 1.0028 0 
Argon...... 23 101° 1.000545 ies 1.00030 
Benzene 400 3 X 108 1.0028 sig 1.00074 
Bromine... . 0 <3 X 108 1.0128 54 1.000944 
Butylene.... 1.00319 
Carbon diox- 100 <3 X 108 1.0057 
ide... is 1.000985 
Carbon di- 23 1010 1.00095 
sulfide.... 1.0029 
Carbon 23 1010 d : <3 X 10¢ 1.00094 
mononide. 1.00070 t 
Carbon tet- 100 <3 X 108 <3 X 108 1.0063 
tachloride. 1.0030 <3 X 106 
Chloroforth . 100 <3 X 108 1.0042 1.0038 
Dichlorodi- Methylene 
fluorome- 100 <3 X 108 chloride... 1010 1.0065 
thane..... 0 <3 X 108 1.00029 ¢ 1.000127 
Dichloro- 0 <3 X 108 i 1.000580 
fluorome- 1010 
thane..... 100 <3 X 10¢ 1.00049 x 1.0247 
Dimethyla- Nitrous_ox- 2.5 X 101° 
mine..... 0 2X 108 1.00040 ide (N20). <3 X 108 1.00113 
Ethane..... 0 <3 X 108 1.00150 Oxygen <3 X 10 1.000523 
Ethyl alcohol 100 <3 X 10¢ 1.0061 n-Pentane... 1010 1.0025 
Ethylamine . 1.00053 y 
Ethyl _bro- 20 <3 X 108 ; ek <3 X 10° 1.0143 
imide..... 1.0139 
Ethyl chlo- 20 <3 X 108 hloride. . . <3 X 108 1.0152 
MIGO cas 1.0132 Sulfur diox- <3 X< 106 
Ethyl ether. 23 1010 1.0049 d 1.00075 
Ethyl  for- 126 <3 X 108 ¢ <3 X 108 1.0043 
mate..... 1.0083 y 
Ethyl iodide. 20 <3 x 108 1.0140 di 1.0081 
ee ee 1.0089 
Ethylene. ... 110 <3 X 108 1.00144 am)... 1.0126 
Helium..... 140 <3 X 108 1.0000684 ie 1.00785 


E-59 


Name 


Plastics 


Phenol-formaldehyde.......... 


Phenol-aniline-formaldehyde 


Melamine-formaldehyde........ 


Urea-formaldeh 


Polyamide resins: 


Nylon 66.... 


Cellulosevacetates-. =. .250 3200. 
Cellulose nitrate:Go 54.5025. 


Methyl cellulose 
Ethyl cellulose . 
Silicone resins. . 
Polyethylene. . . 


Polyisobutylene 
Vinylite QYNA 


Vinylite 5544... 
Vinylite 5901... 
Vinylite VU.... 


Vinylite VY HW 
Vinylite VY NW 


Mater 


Forsterite...........: 
Porcelain (Dry Process)... 


Porcelain (Wet P. 


Porcelain, Zircon........ 


Steatite.2. 0227: 


and Pb)...... 


PROPERTIES OF DIELECTRICS 


In most cases properties have been determined by A S T M (American Society for Testing Materials) test methods at room temperature under standard conditions. 
Values will in general change considerably with temperature. 


DIELECTRIC CONSTANTS OF SOME PLASTICS AND RUBBERS 


Frequency (Hertz) 


1 x 10° 


Frequency (Hertz) 


5.15-8.61 | 4.45-S.05 
4.90 


Dez 


VIC ators ccecse ee cies 


NNNNNYNSEYY 
: 00:00) K3/ RO} tes! Oo ites ty 
AWBAWN 


Dielectric 
Constant 
10° Cycles 


ial Loss Factor* 


10''-10'* | 0.0002--0.01 


Fae eee 10'2-10'* 0.004-0.012 

Re aqettclta 10'* 0.0004 
10!'2—1034 0.003-0.02 

TOCEeSS) .. 10'7-10'* | 0.006-0.01 
10'*-10'5 0.0002-0.008 

ice EN 10'3-10'° 0.0002--0.004 

, Ca, Mg, 

epee Ae 10%- 10'* 0.0001 -0.02 
10'*-10'* 0.0002-0.005 


Beeswax, yellow 
Candelilla 


Opalwax 


Paraffin C 


Pe St 2.4 Ras tescrd lac eee, dee LOS. 
«fay deeyelctom: 2IS—=3 Ol Sanearectr ell ee nLOe 0.025 
Ase Syst 2.9 Wecaees 18 x) 10% 0.029 
ee oe 2.25-2.50 

ois OM afer: 2.75-3.0 

Seats, 2.27 Rarer Writer eee AL te 5) 
ciacaer ee D252 550)||e eee es as [LD 10 OOOlA 
Bf nt Peli ~4.10 RA rte Wage ta ON 0.014 
ais Nae ~4.75 Sade isis 4: ||| Pets viele'ous eos MOLOBG) 
ey eee ~4.40 CMe eee as ||| ansichetee teen MOLOSS) 
Sees 2.94 tied cee l Regis caccled OOS 
waxes. .| 2.2-2.5 

AOE: focatic 3.1 Shorea bale ncirareetery Wo) ae? | 
Re 2.3 100-150 |5 x 10'* 0.0018 
Ea 2.0-2.5 250 10'*-10'* | 0.003 (900 cps) 
ee 2.25 Sica are WL he 0.00045 
OG Sales 2.25 err abinn | Neweetmter 2x. |! 0:O0002 3: 


Polyvinyl chloride............- 4.55 


(1) 108) 
Polyvinylidene and vinyl! chloride 4.65 2.82 
4.94 Biz 
Polychlorotrifluoroethylene..... 2.36 
Polytetrafluoroethylene (Teflon) . 2.1 
Polyvinylalcohol acetate........ —_— 
Polyvinrylacetals .. 002.0%. s000 a5 2.67 
2.85 
Polyacrylates: 
EWE ie pas te he ae eeu irs 2.50 
2.58 
2.59 
Plexiglas watts taeeet ett We oee -- 
POLyStyTeness <.wteysie cee acca iss 2:55 
2.54 
Styrene copolymers...........- 2.55-2.77 
Polyesters; sence ngugaady sek. 2.94-2.98 
Alkyd resins: 
Alkyd isocyanate foam....... 1.20 
Plaskony clay filled: 2... see. 4.77 
Plaskon, glass filled.......... 4.50 
EPORPIIORINS sitesrstatotianies Fo .sae ces 3.32-3.35 
Rubbers 
Hevea. vulcanized! ici. ett 2.42 
Heévea‘compounds. i052 as.055-05 6.8 
Guttanperchan, conan ce ier 2.47 
Balata22.....°4-.. eee eee ens 2.42 
Buna S cosc actescae aati oo Py) 
Butyl rubber compound........ 2.39 
NGOprene; . iden deo ama 6.60 4.5 
SiticonmTubberg...a5 os5< nates <% 3.12-3.30 3.06-3.18 


DIELECTRIC CONSTANTS OF GLASSES 


Dielectric Volume 


Constant Resistivity 
Type at 100 mc 350°C Loss Factor* 
20°C megohm-cm 
Gorning O01... «core sscdes 0.015 
Corning 0080... 1... Jeestea red 0.058 
Gorming 0120.2. der ce ne 0.012 
Pyrex ATO Se). terete op >saneeee 0.025 
Pyrex 3320............. amend 64.70  — | eee 0.019 
Pyrext7040 06. toiet cc, «scene 0.013 
Pyrex: 7050.36 jnc0 20h or eok 4 0.017 
PURER TOS 208 csc teers ces: ae 0.019 
Pyrex TOGOIS © cst ott mets. 0.018 
PYrex 707056... oases 0.0048 
Vy cor 7230.05.00. aye sats Soro] SOS | my | ee 0.0061 
Pyrex 77202.5... oti bee. 0.014 
Pyrex: 7740: Benson coe ore 0.040 
Pyrex: 7750: bo... tee 0.011 
Pyrex 7760.82 « 2256.50} aces 0.0081 
VeGor 7900) Bon. oss ins Sanaa < 0.0023 
VYCOR TOO. cc eckiet eae 0.00091 
Micon JOUER cons vac eneees 0.00072 
Corning 8870. {7c aia ese 5,000 0.0085 
G. E. Clear (Silica Glass). ...] 3. 4,000-30,000 | 0.00038 
Quartz (Fused) ..98 0 sme 3.754.) (limc]) sSeeaeete 0.0002 (1 mc) 


* Power factor x dielectric constant equals loss factor. 
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PROPERTIES OF DIELECTRICS (Continued) 


DIELECTRIC CONSTANT OF WATER 


From NSRDS-NBS 24 
W. J. Hamer 


* From data of Malmberg and Maryott (1956). 
+ From data of Owen, Miller, Milner and Cogan (1961). 


DIELECTRIC CONSTANT OF DEUTERIUM OXIDE 


4.627 x 10-3 


5 85.480 4.028 
10 83.526 4.624 
15 81.618 4.620 
20 79.755 4.615 
25 77.936 4.611 
30 76.161 4.607 
35 74.427 4.602 
40 72.735 4.597 
45 71.083 4.593 
50 69.470 4.587 
55 67.896 4.583 
60 66.358 4.578 
65 64.857 4.575 
70 63.391 4.571 
75 61.959 4.567 
80 60.561 4.565 
85 59.194 4.563 
90 57.859 4.563 
95 56.554 4.564 

100 55.278 4.564 
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Selected Values of Electric Dipole Moments for Molecules in the Gas Phase 
Ralph D. Nelson, Jr., David R. Lide, Jr., and Arthur A. Maryott 


The following table was abstracted from the publication, “Selected Values of Electric Dipole Moments 
for Molecules in the Gas Phase’’ compiled by Nelson, Lide and Maryott and published as part of the Na- 
tional Reference Data Series—National Bureau of Standards (NSRDS—NBS 10). The publication is 
available from the Superintendent of Documents, U.S. Government Printing Office, Washington, D.C., 20402. 
Those desiring a complete listing of all compounds in the NSRDS—NBS 10, discussion of the bibliographic 
procedure and the principal methods of dipole moment measurement should obtain the publication. 


Values of the dipole moment, yu, are expressed in the cgs system of units, since this is the system universally 
used by workers in the field. The numerical values are in debye units, D, (1 D =10~—8 electrostatic units of 
charge Xcentimeters). The conversion factor to the Systéme International is 1 D =3.33564 X'10-™ coulomb- 
meter. 


Code symbol Estimated accuracy of value Code symbol 


+ 1% or, for n» < 1.0 D, + 0.01 D 
+ 2% or, for uw < 1.0 D, = 0.02 D 
+ 5% or, foru < 1.0 D, + 0.05 D 
uw = O on grounds of molecular 

symmetry 


Estimated accuracy of value 


The significance of these values may 
involve some ambiguity because of 
the possibility of different confor- 
mations or spatial isomers. 


ROWS 


Compounds not containing carbon Compounds not containing carbon—Continued 


Selected Selected 
Compound name moment Formula Compound name moment 
(debyes) (debyes) 


Formula 


AgCl Silver chloride 5. (ane © Tetrafluorohydrazine, gauche 0.26 B 
AsCls Arsenic trichloride 1 500 E'©. conformation 
AsF3 Arsenic trifluoride 2:59) 5: FS Sulfur tetrafluoride 0.632 A 
AsH3 Arsine 0.20 C FSi Silicon tetrafluoride 0 iS} 
BCls Boron trichloride 0 5S F5P Phosphorus pentafluoride 0 Ss 
BF; Boron trifluoride 0 Ss FsI Iodine pentafluoride 218: 2G 
BoHe Diborane 0 Ss FS Sulfur hexafluoride 0 Ss 
BsHeN3 Triborotriazine (Borazine) 0 8 F,Se Selenium hexafluoride 0 Ss 
BsH9 Pentaborane 2.13 3B FeTe Tellurium hexafluoride 0 S) 
BaO Barium oxide 7.95 <A FsU Uranium hexafluoride 0 8 
BrH Hydrogen bromide 0.82 B HI Hydrogen iodide 0.44 +B 
BrH;Si Bromosilane UBB 8} HLi Lithium hydride 5.88 <A 
rK Potassium bromide 10.41 B HN Imidyl radical 
BrLi Lithium bromide qi20 HNO; Nitric acid 2.17 A 
BrHg Mercury dibromide 0 Ss HO Hydroxy] radical 1.66 A 
BriSn Tin tetrabromide 0 Ss H20 Water 1.85 A 
ClCs Cesium chloride 10.42 A H202 Hydrogen peroxide 202) D 
ClIF Chlorine fluoride 0.88 C HS Hydrogen sulfide O97: ~ eal 
CIFO; Perchloryl fluoride 0.023 A H3N Ammonia 1.47 A 
ClGeH3 Chlorogermane 2.137 As H3P Phosphine 0: 589s tk: 
1H Hydrogen chloride 108, 2B H3Sb Stibine 0.12 (6G 
Cl1H;Si Chlorosilane PSL BacAs HiNe Hydrazine a dae O18, 
ClK Potassium chloride 1027 Fité: H,Si Silane 0 8 
ClLi Lithium chloride Wels) 2A HeOSiz Disilyl ether (disiloxane) 0.24 B 
ClNa Sodium chloride 9.00 A He6Siz Disilane 0 iS} 
CINO:2 Nitryl chloride 0.53 A Hel: Mercury diiodide 0 Ss 
CITI Thallium chloride 4.44 B ILi Lithium iodide 7.48 <A 
CliF3P Dichlorotrifluorophosphorus 0.68 C I,Sn Tin tetraiodide 0 Ss 
CleH2Si Dichlorosilane 7. eB NO Nitrogen monoxide (nitric oxide) 0.153) “A 
ChHg Mercury dichloride 0 8 NO:2 Nitrogen dioxide 0.316 A 
ClLOS Thionyl chloride 1.455 3B N20 Dinitrogen oxide (nitrous oxide) 0.167 A 
ClLO2S Sulfuryl chloride 1.81, iB Os Sulfur monoxide 1.55 +A 
Cl3F2P Trichlorodifluorophosphorus 0 8 O82 Disulfur monoxide LATA 
ClsHSi Trichlorosilane 0.86 B OSr Strontium oxide 8.90 A 
Cl:P Phosphorus trichloride 0.78 C O28 Sulfur dioxide 1.638 <A 
ClyFP Tetrachlorofluorophosphorus 0.2145 B: Os; Ozone I 0.58 B 
CliGe Germanium tetrachloride 0 8 0:8 Sulfur trioxide | 0 s 
ClSi Silicon tetrachloride 0 8 O4Os Osmium tetroxide 0 iS} 
CliSn Tin tetrachloride 0 s = 
ChiTi Titanium tetrachloride 0 iS} Compounds containing carbon 
CsF Cesium fluoride 7.88 <A 
FH Hydrogen fluoride 1.82 A Bromotrifluoromethane 0.65 C 
FHSi Fluorosilane ipa h A 133 Dibromodifiuoromethane 0.66 C 
FH:;Siz Fluorodisilane 1.26 7A! CCIF; Chlorotrifluoromethane 0: 50FaEe 
FK Potassium fluoride 8.60 <A CCIN Cyanogen chloride 2.82) aB 
FLi Lithium fluoride 6.30 JA CChF2 Dichlorodifluoromethane O.5T SiG 
FNO Nitrosyl fluoride iy, Sie: CClO Carbonyl chloride (phosgene) te te 
FNa odium fluoride 8. 16; et CChLS Thiocarbonyl chloride 0.29 C 
FRb Rubidium fluoride 8.55) 2A CClsF Trichlorofluoromethane 0.45 C 
FTl Thallium fluoride 4,23 tA. CClsNOz2 Trichloronitromethane 1.89 C 
F:HN Difluoramine le: 92" as CCl Carbon tetrachloride 0 Ss 
F:H2Si Difluorosilane i 55 PA CEN Cyanogen fluoride 2ATRIC 
F.N2 cis-Difluorodiazine 0.06: (eA! CF2 Carbon difluoride 0.46 B 
F,0 Oxygen difluoride 0.297 A CF.0 Carbonyl fluoride 0.95 A 
F208 Thiony] fluoride 1.68 A CF;I Iodotrifluoromethane 0.92 C 
F202 Dioxygen difluoride 1:44 € CF3:NO2 Trifluoronitromethane 1.44 C 
F028 Sulfuryl fluoride 1.128 CFs Carbon tetrafluoride 0 Ss 
‘So Sulfur monofluoride 1, 03:'1G CN,Os Tetranitromethane 0 s 
(S = SF: isomer) co Carbon monoxide O. 12), 
F282 Sulfur monofluoride (FSSF isomer)}| 1.45 B COs Carbonyl sulfide 0.712) A 
FSi Silicon difluoride 230 COSe Carbonyl selenide 0.73 B 
F;HSi Trifluorosilane 1.27 eB CO2 Carbon dioxide 0 Ss 
3N Nitrogen trifluoride 0.235 A cs Carbon monosulfide 1.98 A 
F3NS Nitridotrifluorosulfur lL. Okt aeB CSTe Thiocarbonyl telluride O17 GRA 
F;0P Phosphoryl fluoride ly (iy, PE Le C82 Carbon disulfide 0 s 
F;P Phosphorus trifluoride 1.03 A CHBrs Tribromomethane 0.99 B 
F3PS Thiophosphoryl fluoride 0.64 +B CHCIF: Chlorodifluoromethane 1.42 0B 
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Selected Values of Electric Dipole Moments for Molecules in the Gas Phase (Continued) 


Compounds containing carbon—Continued 


Selected 
moment 
(debyes) 


Formula Compound name 


CHChF Dichlorofluoromethane he B 
CHCl; Trichloromethane (chloroform) IPRGRIP ae! 
CHFO Formyl] fluoride 2.02 A 
CHF; Trifluoromethane 1.65 <A 
CHN Hydrogen cyanide 2: O09 eA. 
CHP Methylidyne phosphide 0.390 A 
(methinophosphide) 
CH:2Bra Dibromomethane 1.43 B 
CH:CIF Chlorofluoromethane 1382) -B 
CH:CINO:} Chloronitromethane 201 <B 
CH2Ch Dichloromethane 160 
CHF» Difluoromethane ; 1.97 A 
CH2N2 Cyanogen amide (cyanamide) 4.27 C 
CH2Nez Diazomethane 1250 9CA 
CH2N2 Diazirine 1.59) C 
CH:0 Methanal (formaldehyde) 2.83 A 
CH:202 Methanoic acid (formic acid) 1.41 A 
CH;:BF2 Methyl difluoroborane 1.66 B 
CH;BO Carbonyl borane 1.80 B 
CH;Br Bromomethane AS yeek: 
CH;Cl Chloromethane NUR yf aN 
CH3F Fluoromethane 1.85 A 
CHsl Todomethane 1762 B 
CH;:NO Hydroxyliminomethane 0.44 A 
(formaldoxime) 
CH;:NO Formyl] amide (formamide) Ba10- 
CHsNOS Methyl sulfinylamine 2.70) =< B 
CH:NOs2 Nitromethane 3.46 A 
CH3NOs; Methyl nitrate 3120 8 
CH3Ns3 Methyl azide el ene 
CH, Methane 0 8 
CHgF2Si Methyl] difluorosilane Badd AX 
CH,O Methanol heyy 283% 
CH;s Methanethiol (methyl mercaptan) | 1.52 C 
CHsFSi Methyl monofluorosilane lew N 
CHsN Methyl amine Lol, 2B. 
CHsP Methyl phosphine 1.10 A 
CHeGe Methyl germane 0.643 A 
CH.6OSi Methoxysilane i Day ie 3} 
CHssi Methyl silane 0:735 A 
CH-Sn Methyl stannane 0.68 C 
C2ClF's Chloropentafluorethane 0.52 CG 
ok’s Hexafluorethane 0 i} 
CoN2 Dicyanogen (cyanogen) 0 S 
C2N28 Dicyano sulfide 3.02 A 
CHCl Chloroacetylene 0.44 A 
C:HCls Pentachloroethane 0.92 C 
C:HF Fluoroacetylene 0.73 C 
CoHFs3 Trifluoroethylene 1540 16 
CoHFs Pentafluoroethane 1.54 C 
C2He Acetylene 0 iS) 
C2H2Cls 1, 1-Dichloroethylene 1.34 A 
C2HoCle cis-1, 2-Dichloroethylene 1290"): 
C2H2Cl,O0 Chloroacetyl chloride 2:28 “Gr 
C2HoCly 1,1,2,2-Tetrachloroethane 1.32 Gy 
CoH2FN Fluorocyanomethane 3.438 C 
CHF 2 1,1-Difluoroethylene 1.38 A 
CoH2F2 cis-1,2-Difluoroethylene 2.42 A 
C2H2N20 1,2,5-Oxadiazole 3.38 <A 
C2:H2N20 1,3,4-Oxadiazole 3.04 B 
CoH2N28 1,2,5-Thiadiazole 1.56 A 
CoHoN2S 1.3.4-Thiadiazole 3.29 B 
C2H20 Methylene carbonyl (ketene) 1.42 B 
C.H:Br Bromoethylene 1.42 B 
C2H;:Cl Chloroethylene 1.45 B 
CoHsClF2 1-Chloro-1,1-difluoroethane 2.14 B 
C2H:ClO Acetyl chloride Py fe ©] 
C2H3Cls 1,1,1-Trichloroethane LS) a: 
C.H3F Fluoroethylene 1.48 A 
C2H3sFO Acetyl fluoride 2.96 A 
CoHsF; 1,1,1-Trifluoroethane 2.32. B 
CoH3F's 1,1,2-Trifluoroethane 1.58 B 
C2H3N Cyanomethane (acetonitrile) 3.92 A 
CoH3N Isocyanomethane 3.85 B 
CoHi Ethylene 0 Ss 
CoH«ClF 1-Chloro-2-fluoroethane, 2.720 KG 
gauche conformation 
C2HuClNO:| 1-Chloro-1-nitroethane 3: 27m 
2H 4Cle 1,1-Dichloroethane 2, 06) 1b: 
CoHaF 2 1,1-Difluoroethane 2, 20 PB 
C2HiGe Germy] acetylene 0.136 A 
C:Hs.O Oxirane (ethylene oxide) 139" BA 
C2H4.O Ethanal (acetaldehyde) 2.69 B 
C2H4O2 Ethanoic acid (acetic acid) 1.74 1. 
C2H4O2 Methyl methanoate (methly ie oats 
C2HuS rug) hyl 
2H) ‘hiirane (ethylene sulfide) 1.85 A 
C2H4Si Silyl acetylene 0.316 A 
CoHsBr Bromoethane 2.03 <A 
C2:H;BrO Bromomethoxymethane 2.05 Ci 
2HsCl Chloroethane 2.05 A 
C2HsClO 2-Chloroethanol 1.78 «Gt 
CoHsF Fluoroethane 1.94 B 
C2Hel Todoethane LOL ae. 
CoHsN Iminoethane (ethyleneimine) 1.90 A 
CoHsN Methyliminomethane 1.53 ~=B 
(CH3N = CHa) 


Compounds containing carbon—Continued 


Selected 
moment 


C2H6028 


C:H6S 
C2H6S 
CoH6Si 
C2H7Bs 


C3H;Cl 
C3H;F 


C3:H7F 
Cs3H7I 
C3H;NO 
C3H;NO 
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Compound name 


Acetyl amine (acetamide) 

Methylaminomethanal 
(N-methylformamide) 

Nitritoethane (ethyl nitrite) 

Nitroethane 

Ethane 

Dimethyl fluoroborane 

Ethanol 

Dimethyl ether 

Dimethylsulfoxide 


1,2-Ethanediol (ethylene glycol) 


Dimethyl sulfoxylate 
(dimethyl sulfone) 

Ethanethiol 

Dimethyl sulfide 

Silyl ethylene 

2,4-Dicarbaheptaborane 

Aminoethane (ethyl amine) 

Dimethyl amine 

Ethyl phosphine 

Dimethyl phosphine 

1,2-Diaminoethane 

Dimethy! silane 

Ethyl silane 

Dicarbonyl ‘carbon (carbon 
suboxide) 

3,3,3-Trifluoropropyne 

Cyanoacetylene 

Dicyanomethane 

Propynal 

Vinylene carbonate 

3-Bromopropyne 

3-Chloropropyne 

3,3,3-Trifluoropropene 

Cyanoethylene 

Acetyl cyanide 

Thiazole 

Cyclopropene 

Propyne 

Propadiene (allene) 

1,1-Dichlorocyclopropane 

Ethylidene carbonyl 
(methyl ketene) 

Propenal, trans conformation 
(acrolein 


2-Oxo6xetane (8-propiolactone) 


Vinyl formate 
2-Chloropropene 
cis-1-Chloropropene 
trans-1-Chloropropene 
3-Chloropropene 
cis-1-Fluoropropene 
2-Fluoropropene 


3-Fluoropropene, cis conformation 


3-Fluoropropene, gauche 
conformation. 
Cyanoethane (propionitrile) 
Cyclopropane 
Propene 
1-Chloro-1-nitropropane 
1,2-Dichloropropane 
1,3-Dichloropropane 
2,2-Dichloropropane 
Oxetane (trimethylene oxide) 


Methyl oxirane (propylene oxide) 


Propanone (acetone) 

2-Propen-1-ol (allyl alcohol) 

Propanal, cis conformation 
(propionaldehyde) 

Propanoic acid 

Methyl acetate 

Ethyl formate 

1,3,5-Trioxane 


Thietane (trimethylene sulfide) 
Methyl thiirane (propylene sulfide) 


1-Bromopropane 
2-Bromopropane 
1-Chloropropane 
2-Chloropropane 
1-Fluoropropane, gauche 
conformation 


1-Fluoropropane, trans conformation 


1-Iodopropane 

N,N-Dimethylformamide 

Acetyl methylamine 
(N-Methylacetamide) 

1-Nitropropane 

2-Nitropropane 

Propane 

1-Propanol 

2-Propanol 


Methoxyethane (methyl ethyl 


ether 
Trimethyl] arsine 
Trimethyl amine 


1-Aminopropane (n-propylamine) 


Trimethyl phosphine 


3. 
3. 
2. 
3. 
0 
ue 
ie 
le 
3. 
2. 
4. 
13 
1. 
0. 
a 
Le 
ul 
i 
ie 
1.99 
0. 
0. 
0 
2. 
3. 
3. 
2. 
4. 
z. 
Ls 
2. 
3. 
3. 
Li 
0. 
0. 
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Selected Values of Electric Dipole Moments for Molecules in the Gas Phase (Continued) 


Compounds containing carbon—Continued Compounds containing carbon—Continued 
Selected Selected 
Compound name moment moment 


Compound name 


(debyes) (debyes) 


Trimethy] silane 0.525 A CeHeO Phenol : 
Perfluorocyclobutane 0 Ss CsH7N Aminobenzene (aniline) Las C 
trans-1,2-Dicyanoethylene 0 iS) CeHs 1,3- ge 0.44 B 
CsHaCle 1,4- Dichloro-2- butyne 2-10 Bi CcH10 0.83 Ci 
CuHaF2 1,1-Difluoro-1,3-butadiene 1229 fen CeHio 3, 3- 5 SAY se 1-butyne 0.66 A 
(trans conformation) C6H 10Cle cis-le ,2a-Dichlorocyclohexane Shula 
C.H4O uran 0.66 A CeHiw2Ne Diisopropylidene hydrazine 1553" Bi 
CsH102 Diketene 3.53 B (dimethyl ketazine) 
C.Has Thiophene ‘ 0.55 C CeH1202 Pentyl formate (n-amyl formate) 1.90 Ci 
C4HsCl 4-Chloro-1,2-butadiene 2302) Ci CeH 203 2,4,6-Trimethyl-1,3,5-trioxane 1.43. C 
C4H;Cl 1-Chloro-2-butyne ZElLoiee G (paraldehyde) 
C.HsF 2-Fluoro-1,3-butadiene (trans 1.42 A CeH1u0 Dipropyl ether L2) (iGi 
conformation) CeH 1402 1,1-Diethoxyethane i 
CsHsN Pyrrole fed ee Gs CeHisN Triethyl amine 0.66 Ci 
C.HsN cis-1-Cyanopropene 4.08 B C7HiClFs o-Chloro(trifluoromethyl) benzene 3 2400s bs 
CsHsN trans-1-Cyanopropene 4.50 B CrHuClFs p-Chloro(trifluoromethyl) benzene te ie 
CsHsN 2-Cyanopropene _ 3.69 C C7HsF3 (Trifluoromethyl) benzene 2.86 B 
(methacrylonitrile) GrHsN Cyanobenzene (benzonitrile) 4.18 B 
CsHe Cyclobutene 0.132 A C7H;Cl o-Chlorotoluene 1556546 
CuHe 1-Butyne | 0.80 C C7H;Cl p-Chlorotoluene 22) caeld 
CuHe 1,2-Butadiene 0.403 A Cr;H7F o-F luorotoluene ior GO. 
CuHe 1,3-Butadiene 0 Ss C7H:F m-F luorotoluene 1.86 C 
CsH6O Cyclobutanone 2.99 B CrH7F p-Fluorotoluene 2.00 |G 
C460 trans-2-Butenal (crotonaldehyde) | 3.67 Bi C7H7NO3 | o-Nitro(methoxy)benzene 4.83 Bi 
leyistie) 2-Methylpropenal (methacrolein) 2.68 Ci C7H7NOs m-Nitro(methoxy) benzene 4.55 Bi 
CsH6O 3-Butene-2-one 3.16i, 8, C7;H7NO; p-Nitro(methoxy) benzene 5.26 B 
C4H;Cl 1-Chloro-2-methylpropene 1.95 Bi C7Hs 1,3,5-Cycloheptatriene 0:25." JC 
C4sH;Cls 1,1,2-Trichloro-2-methylpropane 1.86 Ci C7Hs Toluene 0:36 4 C. 
4H7F Fluorocyclobutane 1.94 "A: C7H:0 Phenylmethanol (benzyl alcohol) Td ee 10. 
CsH7N 1-Cyanopropane 4.07. Bi C7HsO Methoxybenzene (anisole) 1.38 C 
CiHs 1-Butene 0.34 Ci C7HsNO o-Amino(methoxy) benzene 161) Gi 
Cis trans-2-Butene 0 8 C7Hi402 Pentyl acetate (n-amyl acetate) 1.75 Gi 
CsHs 2-Methylpropene 0.50 A C7HisBr 1-Bromoheptane 2:16) Gu 
CuHsCh 1,4-Dichlorobutane 2.22 Ci CsH4Ne p-Dicyanobenzene 0 8 
CsHa Tetrahydrofuran | WEG te CsHsO Acetylbenzene (acetophenone) SO 2mm 
C4Hs0 cis-2,3-Dimethyloxirane 2.03 <A CsHsO2 2,5-Dimethyl-1,- 0 s 
CiH3:0 Butanal 2.72 Bi 4-cyclohexadienedione 
CiH302 1,4-Dioxane 0 Ss CsHio Ethylbenzene 0.59 CO 
CsH 202 Ethyl acetate 1.78 Ci CsHi0 0.62 C€ 
CsHoBr 1-Bromobutane 2.08 Ci CsH 10 en 0 8 
CsH Br 2-Bromobutane 2.23 Ci CsH1202 Tépamethyloyclobutane 3-dione | 0 8 
CsHoCl 1-Chlorobutane 2.05 Bi CsHis0 Dibutyl ether ssa le Opel rr 
CsH9Cl 2-Chlorobutane 2.04 Ci CoH7N Quinoline 2.29 °C 
C4H Cl 1-Chloro-2-methylpropane 2.00 Ci CoH7N Isoquinoline 2.73 C 
CuHsCl 2-Chloro-2-methylpropane 2.13 B CoHi002 Ethyl phenylformate 2.00 Ci 
CuHoF 2-Fluoro-2-methylpropane 1.96 A (ethyl benzoate) 
CiHol 1-Iodobutane 2.12 Gi CwHs Azulene 0.80,4.5 
CsH»NO Propanoyl methylamine 3.61 Bi CioHusBeO.| Bis(2,4-pentanedionato) beryllium | 0 s 
(N-methylpropionamide) CxrHsBrO | p-Bromophenoxybenzene 1.98 C 
CsH»NO Acetyl dimethylamine 3.81 Bi CwHsNO; | p-Nitrophenoxybenzene 4.54 B 
(N,N-dimethylacetamide) CwHi0 Phenylbenzene (diphenyl) 0 s 
CsH»NO2 2-Nitrito-2-methylpropane 2.74 Ci CisHuBrO | p-Bromophenoxy-p-toluene 2.45 WC 
(t-butyl nitrite) . CuHuO Bis(p-tolyl) ether 1754 GC 
CsHsNO2 1-Nitrobutane 3.59 Bi C1sH21Al0¢ | Tris(2,4-pentanedionato) 0 8 
CsHsNO2 2-Nitro-2-methylpropane Sa(Leebs aluminum 
CsH10 Butane <0.05 Gi CisH2iCrOs| Tris(2,4-pentanedionato) 0 s 
CsHw 2-Methylpropane 0.1382 A chromium (IIT) 
CsH 00 1-Butanol : 1.66 Bi CisH21FeOs| Tris(2,4-pentanedionato) iron (III)}| 0 s 
CiH 00 2-Methylpropan-1-ol (isobutanol) 16S C: CxH2s0sTh| Tetrakis(2,4-pentanedionato) 0 iS] 
CH 00 Diethyl ether Ibe Bt thorium 
CsH wS Diethyl sulfide 1.54 Ci 
CyHiuN Diethyl amine 0.92 Ci 
CsHs Pyridine 2.19 B 
CsHsN 1-Cyano-1,3-butadiene 3.90 Ci 
CsHe 1,3-Cyclopentadiene 0.419 A 
CsHs Cyclopentene 0.20 B 
CsHs 1-Pentyne 0.81 Ci 
CsHs 2- Methyl- 1,3-butadiene (trans 0.25" A 
conformation) f 
CsHsO2 Acetylacetone Ci 
CsHoN 1-Cyanobutane 4.12 Bi 
CsH»N 2-Cyano-2-methylpropane 3.95 A 
CsH1003 Diethyl carbonate ited Oat a! 
CsHi1Br 1-Bromopentane 2.20 Ci 
CsHii1Cl 1-Chloropentane 216 "CL 
CsHi2 2-Methylbutane rise. 
CsHi2 2,2-Dimethylpropane 0 Ss 
CeH2ClsO2 | 2, 5- Dichloro-1,4-cyclo- 0 Ss 
hexadienedione 
CsHsC1NO2| o-Chloronitrobenzene 4.64 B 
CeHsClNO2} m-Chloronitrobenzene 3.73 B 
CsH«C1NO:2} p-Chloronitrobenzene 2.83. B 
CoHiCle o-Dichlorobenzene 2. 50 
CoHiCle m-Dichlorobenzene 1.72 C 
CeHiCle p-Dichlorobenzene 0 Ss 
CseH4FNO:2 | p-Fluoronitrobenzene 2.372 B 
CoHaF 2 m-Difluorobenzene 1.58 B 
CsHsiN204 | p-Dinitrobenzene 0 iS} 
CeHsO2 1,4-Cyclohexadienedione 0 Ss) 
(p-benzoquinone) 
CcHsBr Bromobenzene het) 1B) 
CeHsCl Chlorobenzene 1.69 B 
CesHsClO p-Chlorophenol 2) ae Ge 
CsHsF Fluorobenzene 1.60 C 
CeHsl Iodobenzene 170 2G 
CeHsNO2 Nitrobenzene 4.22 B 
6 Benzene 0 8 


DIPOLE MOMENTS 


The method of measurement of the dipole moments is indicated in the following two tables by the symbols: 


B_ benzene solution 


C carbon tetrachloride solution 


D_ 1,4-dioxane solution 
H_ n-heptane solution 


St measurement of Stark effect in microwave spectrum of gas 


Dipole Moments for Some Inorganic Compounds 
JT eee Eee ee Eee 


Dipole Moment 


Dipole Moments for Some Organo-metallic Compounds 


Dipole Moment. 


Compound X 10-13 6. 8. u. Method Compound SZ 10-18 einen Method 
AIBr; 5.14 B Beryllium diethyl 1.0 H 
Alls 2.48 B Cadmium diethyl 0.3 H 
CsCl 10.42 St Mercury diethyl 0.0 H 
CsF 7.875 St Magnesium diethyl 4.8 D 
HF 1.92 + 0.02 Sic Zinc diethyl 0.0 H 
HCl 1.084 + 0.003-0.007 fa Beryllium diphenyl 1.6 B 
NBr 0.78 ts Cadmium diphenyl 0.6 B 
HDSe 0.62 St Mercury diphenyl 0.2 B 
HAI 0.38 ‘es Magnesium diphenyl 4.9 D 
DCl 1.084 + 0.003-0.007 es Zinc diphenyl 0.8 B 
HNO; 2.16 St Chromium (0), diphenyl 0 B 
HgBr: 0.95 B Chromium, ditolyl 0 B 
HgCl: 1.23 B Cobalt, mononitrosyl tricarbonyl 0.72 B 
H20 1.87 Le Cyclopentadienyl, chromium dicarbonyl 
H:202 2.13 + 0.05 os mono nitrosyl 3.23 B 
H28 P10 ms Cyclopentadienyl, manganese tri- 

SO2 1.60 aa earbonyl 3.30 B 
SO; 0.00 a Cyclopentadienyl, cobalt ducarbonyl 2.87 B 
SO2F2 1.110 St Cyclopentadienyl, vanadium tetra- 

NH; 1.3 is carbonyl 3.17 B 
N:2Ha 1.84 ey Penta cyclopentadienyl, dicobalt 0 B 
NO 0.16 Ae Dicyclopentadienyl, iron (II) 0 B 
NO2 0.29 ae Dicyclopentadieny], lead (II) 1.63 B 
N204 0.37 ae Dicyclopentadienyl, tin (II) 1.02 B 
NOCI 1.83 i Ethyl] lithium 0.87 B 
NOBr 1.87 i Iron, dinitrosyl dicarbonyl 0.95 B 
PCls 0.90-1.16 La Iron, tetracarbonyl-diiodide 3.68 B 
PCls 0.0 Le Iron, tetracarbonyl mono-(methyl 

co 0.10 Fie isonitrile) 5.07 B 
CO: 0.0 ae Iron, pentacarbonyl 0.63 B 
SiD2F2 1.53 St Tron, bis(p-chlorophenyl cyclo- 

SiH2F2 1.54 St pentadienyl 3.12 B 
SnCla 0.95 B Ruthenium (II), di-indenyl 0 B 
SnIy 0 B 

TiCl 0 Cc 


Dipole Moments 


Dipole Moments of Amino Acid Esters 


Substance 


Glycine ethyl ester 
a-Alanine ethyl ester 
a-Aminobutyric acid ethyl ester 
a-Aminovaleric acid ethyl ester 
Valine ethyl ester 
a-Aminocaproic acid ethyl ester 
6-Alanine ethyl ester 
6-Aminobutyric acid ethyl ester 


Accurate to +0.01 . 10-8 e. s. u. 
J. Wyman, Chem. Rev., 1936, 19, 213. 


Dipole Moments of Amides 


DPNYNNNYNNN|e * 
—_ 
) 


Urea 
Thiourea 
Symm.-dimethylurea 
Tetraethylurea 
Propylurea 
Acetamide 

Sulfamide 
Benzamide 
Valeramide 
Caproamide ‘ 


For comprehensive list of dipole moments see Trans. Far 
Soc., 1934, 30, General Discussion. ad 
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Dipole Moments of Somé Hormones and Related 
Compounds in Dioxan 


Cholestane-3(8) : 7(a)-diol 2.31 
Cholestane-3(8) : 7(8)-diol 2.55 
Cholestane 2.98 
A®-Cholestane-3(8)ol-7 one 3.79 
Androsterone 3.70 
6-Androsterone 2.95 
a ey eae ma tH : Le aol 2.89 
A®-Androstene-3(8) : 17(8)-diol 2.69 
AS-Androstene-3(8)ol-17 one 2.46 
Testosterone 4.32 
cis-Testosterone 5.17 
A‘-Androstene-3 : 17 dione 3.32 
Isophorone 3.96 

Ethylenic >C—C < in a six membered ring and conj ated 


with >C=—O increases the give moment approximately by 
1 Debye. Non-conjugated >C=C < in sterols decreases the 
dipole moment by approximately 0.49. Biological activity is 
not correlated with dipole moment. W. D. Kumler and G. M. 
Fohlen, J. Am. Chem. Soc., 1945, 67, 437. 


ELECTRON AFFINITIES 


F. M. Page 


The tabulated values are given in kJ mol” !, eV and kcal mol“! for the convenience of users. All values are experi- 
mental observations and refer to the gas phase at 0°K unless otherwise stated. Extended tables of atomic electron 
affinities are given by L. M. Branscombe in, “Atomic and Molecular Processes”, Ed. D. R. Bates, Academic Press, 
New York (1962), and for radical and molecular electron affinities in ‘Negative Ions and the Magnetron”, Wiley 


Interscience—London (1969). See also H. O. Pritchard, Chem. Rev. 52, 529 (1953); F. H. Field and J. L. Franklin, 


“Electron Impact Phenomena”, Academic Press, New York (1957), N. S. Buchel’nikova, Usp, fiz. nauk 65, 357 (1958), 
A.E.C. Tr3657, Oak Ridge (1959), V. I. Vedeneyev et al, ““Bond Energies, Ionisation Potentials and Electron Affini- 
ties”, Arnold, London (1966) and C. J. Schexnayder, N.A.S.A. Technical Note D1791, Washington (1963). 


Atoms 


Electron Affinity 
Ion Formed 
kcal mol! 


77.4 
25.8 
83.2 
79.6 
18.4 
17.2 
70.8 
33.8 
47.7 


* Quantum mechanical calculation. 


Radicals 


Ion Formed 


Molecules 


Electron Affinity 


Ion Formed 


BF; 


(p-Benzoquinone) 30.9 
(Chloranil) ~ Spy} 
(Fluoranil)~ 52.2 
No; 90.0 
O; 10.1 
SF 33.0 
(Tetracyanoethylene) ~ 66.4 
WF; 63.0 
UF; 67.0 


Electron Affinity 


E-67 


kcal mol”! 


Ler LoL SL'8S Iw'le 96°LZ ost =§=60'6 
901 * vw est es'or = 1998 


est 8971 89 TvI9 vo OL SUS =—66OL 


O'WLE 907 Tél = TS OT 6zI oI 0°66 Ou 819 SO wu se'9 
Uwee Lit (42) U1 90 8°06 TL us oY OfO'Tl §  s6n's 
VLLz Ost SET 66 ve OIL 9% Ov wi LID 

6£°0EZ oz OT $'°8L Ly sts S6°9E SEW = 666'ET 


9set BEL 869 619 6LS Tvs O67 vsy L6lv SOle Lh 4 8€7Z £07 wit VET 801 978 w6S = TL 6E ¥96'LI 96E°6 
8691 19 €e9 iss ozs ver sev Ov 8°89E 99% [434 661 991 6€1 £01 6°6L wss £8°9€ WO 8 8=—KL'L 

Lyst TL09 ts 667 Lead Oty wee TSE Tze $7 €61 791 €€I 801 SSL 6S LI'S€ Soret SEL 

O'€0rI Bors ws wry lly 6LE SEE SOE 9LZ CET 98 Ls 6ZI zor $°6L es OSE 90°LT 98°L 

1997 $'68y isv TUE O'I9E 8'0tE ¥'067 79% = wO'SET 90'IST sz 6 O'sL Svs 1S9°0E sror = OLBL 

T9EIT Esty v0r 9 EvE vvie 0°987 1 4 81% 9¥'961 L7611 $6 wt Tis Loree Ov9'ST ser 


wO'OIO! =F WBE SSE 0°86Z 8°0L7 Laas £607 L’vel TI9t 9$'06 £69 V6 96'0E 05°91 = 99L9 

7O'WL6 «= BSS6B ) =LOTOEE §=—STBOE = wO'SSZ $'0€Z 8°S0Z Lect LVOST 7871 €7'S9— LOL'SWCOTTE6Z $9°vI 9 

9E0OWG = EE 198 €E°L8L = LOW 167 &2'S9T 16°S1Z 7 e6r $891 8'OvI SE°6IT C66 WT EW 16917 ss’ 7'9 

00'9%6 «=—«« GL'67B_— LW'SSL = GB'SBD = ZERGHZ «= CZES7Z = WOOBT L’8st O'ser Vir 99°16 Lye 9L'¥e 08°71 *s°9 

SEL69¥S §SHO'6TIS esit L801 vL6 = ZI S68 19°98 O'9TL «= GE'DS9 = ST IGS «= OLT IZ SBT we'L¥ “lz 8L'801 Iv'v8 OrL9 = 80605 1L8'TT €Ir’9 
TEGEE6Y SS6OIS¥ vel 896 = LL'198 €VL8L = COWIL «= O'6ZD_sCEN' HOS = EOS = WIBSLT 98°vST SLIT 0'001 99°78 16°09 cL'sy S79 TE Ivt'y 
VIT9%ry BLLOIFY 816 = SL'WS8 EL'SsL = GO'9BD wTBID: «= SG'BES «= BO BLY WZZM COSW'EMI §=6GIE'WZI = LOO'IG ZO'SL 18'6 ¥L'Ov C9 LZ = GSL'ST 

E61 9PGE STW'BSOE 6E'60RB wL'6rL 69959 LOI6S 96S C'SSY $0'0Or ST'RVE «EST PIT €0°L6 8°L9 Ov'Es 19°6€ 1s€Z = L9G'TI 

660'VGPE SEBETTE PI'LOL E9'IS9 S9WIS BLPOS BLY OI'6LE E7'87E £6°08Z 69088 89°7L Of Ly £8'vE fEEZ = OBE'OT 

TOL690E EVG9IST SB II9 Iv'09s  — LS'6Lb = (OS HTH ELIE IWOOE = TENT €v'07Z = EZ0'S9 Lets 8T'0E StL'6I = 980 

BOIELIT OLO'LEWZ OS'ETS B09LH EWIOW OI'ISE LVEOE 78'S = SO'SOT Ss LL'OSTSCIWI'SH = Z6W'EE S¥E'9T ists 

OBO'POET E86'S807 LOTrH LS'B6E IZ ‘OEE 65° ¥87 erlve Lv 06I IL'€st 66611 = Lov'8t 878'st = 986'S 

EI9'Z96I ZOB'ISLI § ES*LOE $6°LZE 06'S9% = WE WTZ «OS BT 9 IvT we'oO! = EWI'08 S£0'ST 99" 

6S9°8P91 I60°S9PI 18°66 BI'v9~ LwBOe ST ULT 6€'8EI 16°86 WIL SU Ly = GET'S 

WOL'ZIET L6L'S6IT 6O'6EZ «= LT LOT Ss«éEG'LST 17971 11L6 ses 7960 = WIS IT 

680°COTT § 988°ES6 7BI'SSI I9TLST Ove WIT BEIL8 LOL'79 OLE VE =eeHLT 

C8E'TL8 SIEGEL SITSEl S6S'EIT ZIM LL vE6 RS vE6' HS SIV'SE «BI ET 

670'L99 «— LSO'TSS = BBBL6 TL HLL Srv Ly 109°6Z ss WES ¥I 


EILLIZ £68 EST Tiz st TE'6 


S 
3 
ag 
a 
& 
BEIRmozoa FZ Flea nd Pu IKE Ho SLPS ZC RSS AH ansar~HSPOZALIIadWe AO 


~AMENOKr OA 


*STVILNA.LOd NOILVZINOI 


RANRSRAEKRRRRAGRRAIRRGSRAVSSEVIVILESSSCRAEARIS 


E68 


IXX 


XIX 


TITAX 


IIAX 


IAX 


‘O'd ‘vorBurysem ‘sprepueis jo nvaing [eUONEN ‘eIeq s0UD19J2y PIEPUTIS JO 2913}0 ‘pE SAN-SCLUSN ‘#1190dg pwond¢ Jo seskpeuy *q ‘> ‘100; Wor 
“1-H EL'S908 = A? I SBM S1]0A WON}D2]9 0} BIEP [Es}SEds a4) BUTIZAUOD UT Pasn JOJOBJ UOISIPAUOD IY, “S1]0A UOM}D2]9 UI passosdxa aze 2k) SITY UT SoNfeA peoLIAUIN 


AIX THX 11x IX x xl THA IIA 


wmijoeds 


(penunuos) STVILNALOd NOILWZINOI 


8°87 
£88 0'9s £ Sp 
8°89 TEP 
fee 
SPLS S6°8E 
TL9E 
IA A AI 


0'0t 


OS'S 
LE6'TE 
£8°67 
CVE 


£°E7 


TS 
TL'€Z 


Sl 
7 
LvTO1 


69°91 
ZE0°ST 
87P'07 
9SL'8I 
$07 
£981 


09 
as 


ay $6 


WwW 
Od 
'@ 
Gd 7 
Lg 
8H 08 
NV 6L 
Wd 8L 
NooL 
sO OL 
ma SL 
A WL 
BL EL 
JH @%L 
"7 IL 
QA OL 
mL 69 
1a 89 
oH 19 
fq 99 
aL $9 
PO 99 
ng €9 
ws 79 
wg 19 
PN 09 
Id 65 
2 8S 
t1 os 
Pa OS 
Wows} Z 


E-69 


NUCLEAR SPINS, MOMENTS, AND MAGNETIC RESONANCE FREQUENCIES 
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IONIZATION POTENTIALS OF MOLECULES 


From data published up to July, 1966 
Condensed by J. L. Franklin and Pat Haug from a compilation entitled 
“Ionization Potentials, Appearance Potentials and Heats of Formation of Positive lons” 
by 
J. L. Franklin, J. G. Dillard, H. M. Rosenstock, J. T. Herron, K. Draxl and F. H. Field 
Published by National Standard Reference Data System 


The following symbols are employed for the principal important methods: 


CTS = Charge Transfer Spectra, EI = Electron Impact, PE = Photoelectron 
Spectroscopy, PI = Photoionization, S = Optical Spectroscopy. 


Ionization AH, of Ion Ionization AH, of Ion 
Molecule Potential ev Kcal/mole | Reference Molecule Potential ev Kcal/mole | Reference 


H, 15.427 +0.002 Ss 356 1 tert-CsH,, 7.12 +0.1 EI 164 34, 35 
D, 15.46 +0.01 PI 356 2 neo-C;H,, 8.33 +0.1 EI 196 34 
BH 9.77 +0.05 Ss 333 5) n-Cs;H,, 10.35 PI 204 24 
BH, 11.4+0.2 EI 279 . iso-C;H,, 10.32 PI 201 24 
B,H. 12.0 EI 286 4,5 neo-C;H,, 10.35 PI 199 24 
B;H, 10.5 El 262 * C,H, (benzyne) 9.6 EI . 
BeHio 9.3+0.1 EI 237 6 cyclo-C,H, 9.2 PI, PE 284 36, 37 
C, 12.0+0.6 EI 475 i cyclo-C,H, 9.24 S, PI 233 * 
C; 12.6 EI 480 7 CH=CCH = 

CH 11.13 +0.22 Ss 399 8 CHCH =CH, 9.50 EI 307 38 
CH, 10.396 +0.003 EI, 'S, PI 333 910,11 €C,H,C=CC=CH 9.25 EI 307 38 
CH; 9.83 S, PI 259 12, 13 CH;C=CCH,C=CH 9.75 EI 319 38 
CD; 9.832 +0.002 Ss 259 12 CH,;C=CC=CCH, 9.20 EI 301 38 
CH, 12.6 PI 274 ~ CH=CCH,CH,C=CH |} 10.35 EI 338 38 
CD, 12.888 PI 280 11,14 CoH, (1-methylcyclo- 

C,H, 11.4 PI, PE 317 . pentadiene) 8.43 +0.05 EI 218 31 
C,D, 11.416 +0.006 PI 317 15 C.Hg (2-methylcyclo- 

C,H; 9.4 EI 269 7 pentadiene) 8.46 +0.05 EI 219 31 
C,H, 10.5 S, PE 253 16,17 cyclo-C.H jo 8.72 PE 199 17 
C,H; 8.4 PI 219 13 cyclo-C,H,,; ht EI 185 23 
C,H. 11.5 PI, PE 245 14,17 1-C,H,2 9.45 +0.02 PI 208 35, 24 
mC—C—CH 8.25 PI; EI 18 (CH3),C=C(CH;), 8.30 PI 175 28 
CH,=C=CH, 10.16 + 0.02 EI 280 19 cyclo-C,H,, 9.8 PI, PE 197 17, 24 
CH;C=CH 10.36 +0.01 PI 283 20 n-CeHi4 10.18 PI 195 24 
cyclo-C,H, 9.95 EI 296 21 iso-C,H,4 10.12 PI 192 24 
C3H; (allyl) 8.15 EI 216 22,8 (C,H;),CHCH, 10.08 PI 191 24 
cyclo-C3H, 8.05 EI 239 23 C,H;C(CH;); 10.06 PI 188 24 
C3Hs 9.73 Sarl 229 S (CH3)2CHCH(CH;), 10.02 PI 189 24 
cyclo-C3,H. 10.09 +0.02 PI 245 24 cyclo-C,H;CH, 7.76 +0.08 EI 216 39 
n-C3H, 8.1 PI 209 13 cyclo-C,H, 6.240 +0.01 Ss 209 40 
iso-C,H, 7.5 PI 190 13 cyclo-C,H;CH; 8.82 + 0.01 PI 215 be 
C3Hg 11.1 PI, PE 231 ie cyclo-C,H, 8.5 EI 240 32, 41, 42 
C,H, 10.2 +0.1 EI 25 bicyclo-(2.2.1)C,Hg 8.67 EI 267 42 
C,H, 9.87 EI 294 25, 26 bicyclo-(3.2.0)C,;H, 9.37 EI 246 41 
CH,;CH=C=CH, 9.57 +0.02 EI 259 19 C>H jo (1,2-dimethyl- 

CH,=CHCH=CH, 9.07 PI, PE 236 Me cyclopentadiene) 8.1+0.1 EI 204 31 
C,H,C=CH 10.18 +0.01 PI 274 20 C,H yo (5,5-dimethyl- 

CH;C=CCH; 9.9+0.1 EI 263 25 cyclopentadiene) 8.22 + 0.05 EI 206 31 
cyclo-C,H, 7.88 +0.05 EI 213 23 C,H jo (1,3-cyclo- 

CH;CH=CHCH, 7.71 £0.05 EI 203 27,8 heptadiene) 8.55 EI 219 41 
CH,=C(CH;)CH, 8.03 +0.05 EI 203 27,8 C,H, (norbornene) 8.95 +0.15 EI 237 43 
1-C,Hg 9.6 PI 221 4 C,H,, (4-methylcyclo- 

cis-2-C,H, 9.13 PI 209 24, 28 hexane) 8.91 +0.01 PI 198 24 
trans-2-C,Hs 9.13 PI 208 24, 28 cyclo-C,H,,CH3 9.85 +0.03 PI 190 24 
iso-C,H, 9.23 +0.02 PI 209 24, 28 n-C,Hi6 9.90.+0.05 PI 183 37 
cyclo-C,Hg, 10.58 EI 250 23 cyclo-C,H;C=CH 8.815 +0.005 PI 279 24 
n-C,H, 8.64 + 0.05 EI 218 29 C,Hs (styrene) 8.47 +0.02 PI 232 24 
sec-C,H, 7.93 +0.05 EI 192 29 CgHsg (cyclotatetraene) [8.0 PI, PE 255 17, 24 
iso-C,H, 8.35 +0.05 EI 205 29 C,Hs (cubane) 8.74 +0.15 EI 350 44 
tert-C,H, 7.42 +0.07 EI 176 29 m-C,H,CH;CH, 7.65 +0.03 EI 206 39 
n-C,Hio 10.63 + 0.03 PI 215 30 p-C,H,CH3;CH, 7.46 +0.03 EI 202 39 
iso-C,Hyo 10.57 PI 212 24 cyclo-C,H;,C,H; 8.76 +0.01 PI 209 24 
cyclo-C,H. 8.97 EI 239 SH bis 2 o-CsH,(CH3), 8.56 PI 202 * 
C,H;CH=C=CH, 9.42 EI 252 21 m-C,H,(CH;), 8.58 PI, PE 202 * 
CH,;CH =CHCH=CH, | 8.68 EI 219 21 p-C,H,(CH;), 8.44 PI 199 = 
CH,;CH =C=CHCH, 9.26 EI 247 21 CgH 9 (7-methylcyclo- 

CH,=CHCH,CH=CH,| 9.58 EI 246 21 heptatriene) 8.39 +0.1 EI 231 45 
CH,=CHC(CH;)=CH, | 8.845 + 0.005 PI 235 24 CH o (1-methylspiro- 

cyclo-C,H, 9.01 +0.01 PI 216 24 heptadiene) 8.02 +0.1 EI 229 45 
cyclo-C,H, 7.79 +0.02 EI 194 2 CH (2-methylspiro- 

1-CsHyio 9.50 +0.02 PI 214 24 heptadiene) 8.07 +0.1 EI 230 45 
cis-2-CsH io 9.11 EI 203 21 CgH 0 (6-methylspiro- 

trans-2-C,H,o 9.06 EI 201 21 heptadiene) 8.40 +0.1 EI 239 45 
(CH;),CHCH =CH, 9.51 +0.03 PI 212 24 C,H, (1,2,3-trimethyl- 

C,H;C(CH;)=CH, 9.12 +0.02 PI 202 24 cyclopentadiene) 7.96 +0.05 El 194 31 
(CH;),C=CHCH; 8.67 + 0.02 PI 189 24 C,H), (1,5,5-trimethyl- 

cyclo-C,;H,(CH;), 9.77 +0.02 EI 225 33 cyclopentadiene) 8.00 +0.1 EI 193 31 
cyclo-C.Hjo 10.53 +0.05 Pl 224 24 


* Average of several values. 
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Ionization AH, of Ion Ionization AH, of Ion 
Molecule Potential ev Kcal/mole | Reference Molecule Potential ev Method | Kcal/mole | Reference 
C,H), (4-vinylcyclo- CN: 13.6 El 387 8, 64 
hexene) 8.93 +0.02 PI 224 24 CH;N 8.97 PI 201 67 
cis-1,2-cyclo- C,H,N 10.9 EI 298 68 
CoH1o(CHs), 10.08 +0.02 EI 191 46 CH3CN 12.2 PI 302 14, 24 
trans-1,2-cyclo- cyclo-C,H;N 9.94 +0.15 EI 255 69 
C.6H,0(CH3;)2 10.08 +0.03 EI 189 46 C,H;NH, 8.86 +0.02 PI 193 24 
C,H, (2,2,4-trimethyl- (CH;),NH 8.24 +0.02 PI 186 24 
pentane) 9.86 PI 174 24 CH,=CHCN 10.91 +0.01 PI 296 24 
CgH,s (2,2,3,3-tetra- C,H;CN 11.84 +0.02 Pl 289 24 
methylbutane) 9.79 EI 184 8 C.H.N SATE OLS EI 225 70 
C,H, (indene) 8.81 EI 246 47 (CH,),;NH 9.1 40.15 El 225 70 
C.H;C(CH;) =CH, 8.35 +0.01 PI 220 24 n-C,H,NH, 8.78 +0.02 PI 185 24 
cyclo-C,H,;(n-C3H,) 8.72 + 0.01 PI 203 24 iso-C,;H,NH, 8.72 +0.03 PI 183 24 
cyclo-C,H,(iso-C3H;) 8.69 +0.01 PI 201 24 (CH,)3N 7.82 +0.02 PI 175 24 
1,2,3 cyclo-C,.H3(CH;); | 8.48 PI 193 28 CH,=CHCH,CN 10.39 +0.01 PI 281 24 
1,2,4 cyclo-C,H3(CH;3)3 | 8.27 PI 187 28 C,H,;N (pyrrole) 8.20 +0.01 PI 215 24 
1,3,5 cyclo-C,H3(CH;)3 | 8.4 PI 190 * (CH3),CCN 9.15 +0.1 EI 239 68 
C,oHg, (naphthalene) 8.12 PI 220 24,48 n-C,H,CN 11.67 +0.05 PI 280 24 
Speer ee es mee 4 50 ath (pyrrolidine) 8.41 PE 192 17 
6fl4C3 hh, 2 . n-C,H,NH 8.71 +0.03 PI 179 24 
cyclo-C,H, (n-C,H.) 8.69 +0.01 PI 197 24 nec-C. He ML, 8.70 PI 177 24 
CioHi4 (sec- 8.68 +0.01 PI 196 24 iso-C,H,NH, 8.70 PI 177 24 
- seni > mee tert-C,H,NH, 8.64 PI 173 24 
1H i4 p (C,H;),.NH 8.01 +0.01 PI 163 24 
- belle par 8.68 + 0.01 PI 193 24 C;H5N (pyridine) 9.3 5; PI 247 24,71 
104414 (1,4,5,9> ( H,N (aniline) 1B PI 202 * 
et bbe yee aed 8.47 +0.05 EI 185 24 C.H.N (2-picoline) 9.02 +0.03 PI 232 24 
10F4y4 (1,2,4,5- C,.H,N (3-picoline) 9.04 +0.03 PI 236 24 
tetramethylbenzene) 8.03 PIPE 174 “y C.H.N UL nicolite} 9.04 +0.03 PI 233 24 
Cy oH (cis-decaline) 9.61 +0.02 EI 181 5] C,.H,3N (cyclo- 
C,oHi. (trans-decaline) | 9.61 +0.02 EI 178 SI hexylamine) 8.86 PE 181 17 
C,,H, (1-naphthyl (n-C,H,;),NH 7.84 +0.02 PI 153 24 
. ay Aa Tas EI 208 52 (iso-C,;H;),NH 7.73 +0.03 PI 148 24 
11g (2- y (C,Hs),N 7.50 +0.02 PI 147 24 
. ee oe 7.56 +0.05 EI 217 52 cyclo-C,H;CN 9.705 +0.01 PI 277 24 
11Fi0 i C,H,N (n-methyl- 
naphthalene) 7.96 +0.01 PI 209 24 aniline) Se PI 192 y Wats & 
C,, Ho (2-methyl- C,H,N (m-toluidine) 7.50 +0.02 PI 189 48 
naphthalene) 7.955 +0.01 PI 209 24 C,H.N (2,3-lutidine) 8.85 +0.02 PI 218 24 
on hae 7.92 +0.02 PI 155 53 C,H)N (2,4-lutidine) 8.85 +0.03 Pi 218 24 
itis rs C,H.N (2,6-lutidi .85 +0: 
cyclopentadiene) 7.14 £0.05 EI 165 oy CILCHTaN: Soy aa ec ee 4 7 
C,2Ho (biphenyl) 8.27 +0.01 PI 230 24 m-C,H,CH3CN 9.66 +0.05 EI 271 74 
cyclo-C,(CH3). 7.85 +0.02 PI 152 28 p-C,H,CH;CN 9.76 EI 273 75 
een ioe 8.63 EI 243 47 cyclo-C,H;NHC,H; 7.56 CTS 193 76 
pecs mites 8.85 +0.05 EI 303. «| 54 ra pri a a %. ra eee! 
C14Hio (anthracene) 155.5 EI 228 «| 55 Cue ha eee es Sf i ee 
pene (phenanthrene) | 8.1 EI 233 54, 55 aniline) 7.54 CTS 188 76 
1stti2 C,H,,N (N-ethyl- 
A Ne ene a 8.01 El 251 56 N-methylaniline) 7.37 CTS 185 76 
ist139 U- 2 C,H,3,N (N,N-dimethyl- 
meee nil 9.05 +0.1 El 165 | 57 , ap aa 7.37 cTS 184 | 76 
7 9H,3N (N,N-dimethyl- 
Conn eee 8.95 +0.1 El 163 57 i apy ae. 7.35 CTS 181 76 
ot 9H,3N (N,N-dimethyl- 
a THe thebaatt 8.91 +0. EI IER |eSy p-toluidine) 7.33 cTs 181 76 
‘licosane) 9.34 +0.1 EI pape ie aN om is mete I 
sae .34 +0. 132 57 CioH,5N (N-n-butyl- 
26h 146 ‘ aniline) eek) CTS 183 76 
a Eee ee 9.22 +0.1 EI 129 57 CioH,;N (N,N-diethyl- 
26h 46 : aniline) 6.99 CTS 172 76 
en a 8.95 +0.1 EI 123 bid CioH,sN (N,N-dimethyl 
46 ® p-ethylaniline) 7.38 CTS 177 76 
eS a ae 9.01 +0.1 El 125 57 C,oH,;N (N,N-2,4-tetra- 
26146 ; methylaniline) TAT CTS 171 76 
Teo ae 9.04 +0.1 EI 125 57 C,oH,;N (N,N,2,6-tetra- 
as , methylaniline) 7.22 CTS 173 76 
Cee ae ok 8.97 +0.1 EI 124 bys C,oH,;N (N,N,3,5-tetra- 
46 ili 
Mg gee eer 9.06 +0.1 El 126 57 re briny, et ee ie ike Me 76 
(CH,)3B 8.8 +0. yay a 
(C.HO.B ns re 5 _ ce 58 p-toluidene) 6.93 cTs 164 76 
N, ip oe < a 58 Ci,Hi;N (N,N-dimethyl 
i tet seh oF 359 59 p-isopropylaniline) 7.41 CTS 174 76 
NH ONE 382 60 (C.Hs),NH 7.25 +0.03 PI 223 77 
cae Ae +0.1 EI 304 61 C,,H,.N (N,N-di- 
* ms 10.2 S, PI, PE 223 ba n-propylaniline) 6.96 CTS 163 76 
ee 9.85 +0.1 EI 62 C.2H oN (N,N-di 
NoH, F 8.74 £0.06 PI 224 aH o CN Spey 
CN 63 p-tert-butylaniline) 7.43 CTS 165 76 
14.3 El 430 64, 65 c i 
HCN 13.8 EI Ey bee a ee 
6, 66 butylaniline) 6.95 CTS 153 76 


* Average of several values. 
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Molecule 


(C,Hs)3N 

CH,N, (diazirine) 

CH,N, (diazomethane) 

CH,N, (methyl- 
hydrazine) 

CH,;N=NCH, 

C,H,N, (1,1-dimethyl- 
hydrazine) 

C,H,N, (1,2-dimethyl- 
hydrazine) 

(CH;),;N,H 

o-C,H,N, (0-diazine) 

m-C,H,N, (m-diazine) 

p-C,H,N, (p-diazine) 

1,1(C,Hs)2N2H, 

(CH3),N2 

C,H,NNH, 

C;H,4N, (1-methyl-1-n- 
butylhydrazine) 

(CH3),NC.H,N(CH;), 
[p-bis(dimethylamino)- 
benzene] 


NO, 
CHO 
CH,0 
CH,OH 
CH,;CO 
CH,;CHO 
C,H,O (ethylene oxide) 
C,H;,OH 
CH,;0CH; 
CH,=CHCHO 
C,H,CHO 
CH,COCH, 
CH,=CHCH,0H 
CH,=CHOCH, 
C;H,O (propyleneoxide) 
C,H,O (trimethylene- 
oxide) 
n-C,H,OH 
iso-C,H,OH 
C,H,O (furan) 
CH,;,CH =CHCHO 
n-C,H,CHO 
iso-C,H,CHO 
C,H;COCH; 
cyclo-C,H,O 
n-C,H,OH 
C,H,OC,H,; 
C;H,0O (cyclo- 
pentanone) 
C,H,O (dihydropyran) 
n-C,H,CHO 
iso-C,H,CHO 
n-C,H,COCH, 
iso-C,H,COCH, 
(C,Hs),CO 
cyclo-C,H,,0 
C.H;O 
C,H,O (phenol) 
(CH;),C=CHCOCH, 
C,H, 00 (cyclo- 
hexanone) 
n-C,H,COCH; 
iso-C,H,COCH; 
tert-C,H,COCH, 
(n-C,H,),0 
(iso-C,H,),0 
C,H;CHO 


IONIZATION POTENTIALS OF MOLECULES (Continued) 


Tonization AH, of Ion 
Potential ev Kcal/mole | Reference 


6.86 +0.03 
10.18 +0.05 
8.999 +0.001 


8.00 +0.06 
8.65 +0.1 


7.67 +0.05 


7.75 +0.1 
7.93 +0.1 
9.9 

9.9 

9.8 

7.59 +0.05 
7.76 +0.05 
8.97 + 0.05 


7.62 +0.05 
6.9 


9.5+0.1 
12.063 +0.001 
12.3+0.1 
13.17+0.1 
12.6 

12.6 

11.53 +0.02 
11.0 

6.8 

14.013 +0.004 
13.769 +0.03 
9.25 

12.894 

9.79 

9.8 

10.88 

10.84 

10.3 

10.2 

10.6 

10.49 

9.98 

10.10 +0.01 
9.98 

9.69 

9.67 +0.05 
8.93 +0.02 
10.22 +0.02 


9.667 + 0.005 
10.1 

10.15 

8.89 

9.73 +0.01 
9.86 + 0.02 
9.74 +0.03 
9.5 

9.42 

10.04 

9.6 


9.26 +0.01 
8.34 +0.01 
9.82 +0.05 
9.71 +0.05 
9.37 +0.02 
9.30 +0.02 
9.32 +0.01 
9.25 +0.01 
8.84 

8.51 

9.08 +0.03 


9.14 +0.01 
9.35 
9.30 
9.17 +0.03 
9.27 +0.05 
9.20 + 0.05 
9.52 


* Average of several values. 


243 
314 
257 


207 
243 


197 


200 
202 
275 
277 
274 
184 
196 
244 


180 
180 


276 
278 
318 
313 
233 
232 
271 
233 
120 
297 
223 
235 
317 
233 
221 
223 
202 
152 
196 
231 
185 
186 
210 
181 
171 
191 
178 
214 


199 
172 
169 
197 
194 
174 
169 
161 
174 
165 
161 


163 
164 
168 
164 
154 
151 
153 
161 
226 
173 
168 


152 
149 
147 
140 
147 
142 
209 


Molecule 


C,H,O (tropone) 
cyclo-C,H;CH,OH 
cyclo-C,H,;,OCH, 
C,H,O (m-cresol) 
n-C,;H,,COCH, 
C,H,O (acetophenone) 
C,H,O (p-methyl- 
benzaldehyde) 
CyH,.0 (benzyl! methyl 
ether) 
CgH,.0 (phenyl ethyl 
ether) 
C,H, oO (m- 
methylanisole) 
C,H, 00 (phenyl ethyl 
ketone) 
C,H oO (m-methyl- 
acetophenone) 
C,,H,00 (pheny! ether) 
C,3H 100 
(benzophenone) 
C,,H,,0 (p-methyl- 
benzophenone) 
HCOOH 
CH,;COOH 
HCOOCH, 
C,H;COOH 
HCOOC,H; 
CH;,COOCH, 
(CH3;0),CH, 
CH,;COOCH=CH, 
CH,COCOCH, 
n-C,H,COOH 
iso-C,;H,COOH 
HCOOCH,CH,CH; 
CH,;COOC,H,; 
C,H;COOCH, 
C,H,O, (p-dioxane) 
(CH;0),CHCH, 
C,H,O, (2-furfur- 
aldehyde) 
CH;,;COCH,COCH, 
HCOO(CH,);CH; 
HCOOCH,CH(CH;), 
CH;COOCH,CH,CH; 
CH,;COOCH(CH;), 
C,H;COOC,H; 
n-C,H,COOCH, 
iso-C ,H ,COOCH, 
(C,H;0),CH, 
p-C,H,O, 
CH;COOC,H, 
CH,;,COO(CH,);CH; 
CH,COOCH,- 
CH(CH;), 
CH,;COOCH- 
(CH;)C,Hs 
C.H;COOH 
p-HOC,H,CHO 
C,H,O, (a-hydroxy- 
acetophenone) 
C.H;COOCH, 
C,H,O, (p-methoxy- 
benzaldehyde) 
C,H,O, (m-hydroxy- 
acetophenone) 
C,H,0O, (p-hydroxy- 
acetophenone) 
CyH,.O, (a-methoxy- 
acetophenone) 
C,H,o0, (m-methoxy- 
acetophenone) 
C,H,00, (p-methoxy- 
acetophenone) 
C,H,o0, (methyl 
p-toluate) 
C,3H 100, (p-hydroxy- 
benzophenone) 
C,3H,00, (phenyl. 
benzoate) 
C,4H 00; (benzil) 
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Ionization 
Potential ev 


9.68 +0.02 
9.14 +0.05 
8.21 +0.02 
8.52 +0.05 
9.33 +0.03 
9.27 +0.03 


9.33 +0.05 
8.85 + 0.03 
8.13 +0.02 
8.31 +0.05 
9.27 +0.05 


9.15 +0.05 
8.82 + 0.05 


9.4 


9.13 +0.05 
11.05 +0.01 
10.69+0.03 
10.815 +0.005 
10.24 +0.03 
10.61 +0.01 
10.27 +0.02 
10.00 +0.05 
9.19 +0.05 
9.24 +0.03 
10.16 +0.05 
10.02 +0.05 
10.54 +0.01 
10.11 +0.02 
10.15 +0.03 
9.13 +0.03 
9.65 +0.03 


9.21 +0.01 
8.87 +0.03 
10.50 +0.02 
10.46 +0.02 
10.04 +0.03 
9.99 +0.03 
10.00 +0.02 
10.07 +0.03 
9.98 +0.02 
9.70 +0.05 
9.67 +0.02 
9.56 +0.03 
10.01 


9.97 

9.91 +0.03 
9.73 +0.09 
9.32 +0.02 


9.33 +0.05 
9.35 +0.06 


8.60 +0.03 
8.67 + 0.05 
8.70 + 0.03 
8.60 +0.05 
8.53 +0.05 
8.62 +0.05 
8.94 + 0.04 
8.59 +0.05 


8.98 +0.05 
8.78 + 0.05 


El 
El 
PI 
El 
PI 
PI 


El 
PI 
PI 
El 
El 


EI 
EI 


EI 


EI 
PI 
PI 
PE 
PI 
PI 
PI 
PI 
PI 
PI 
PI 
PI 
PI 
PI 
PI 
PI 
PI 


PI 
PI 
PI 
Pl 
PI 
PI 
PI 
PI 
PI 
PI 
PI 
PI 
PI 


PI 
PI 
EI 
El 


El 
EI 


EI 
EI 
El 
EI 
EI 
El 
EI 
El 


El 
El 


AH, of Ion 
Kcal/mole 


240 
186 
173 
165 
143 
191 
194 
184- 
167 
169 


189 


Reference 


105 


105 


105 
105 
105 


106 
106 


Molecule 


CH;,;0CH,COOCH; 

C,H 003 (methyl 
p-methoxybenzoate) 

(C.Hs)2CO3 

CH;,CONH, 

HCON(CH;), 

CH,CONHCH; 

CH,;CON(CH;), 

C,;H,NOH 

HCON(C,H;), 

C.,H;NO (2-pyridine- 
carboxaldehyde) 

CsH;NO (4-pyridine- 
carboxaldehyde) 

CH,;,CON(C,H;s), 

C,H;NCO 

C,H,NO (benzamide) 

C,H,NO (p-amino- 
benzaldehyde) 

C,H,NO (p-methoxy- 
analine) 

C,H,.NO (acetanilide) 

C,H,NO (m-amino- 
acetophenone) 

C,H,.NO (p-amino- 
acetophenone) 

C,H,NO (a-cyano- 
acetophenone) 

CH,;NO, 

C,H;NO, 

n-C,H,NO, 

iso-C,;H,NO, 

CsH;NO, 

C,H,NO, (m-nitro- 
benzyl radical) 

C,H,NO, (m-nitro- 
toluene) 

C,H,NO, (p-nitro- 
toluene) 

CsH,NO, 

C.H,.N,0, (o-nitro- 
aniline) 

C,H,.N,0, (m-nitro- 
aniline) 

C,H,.N20; (p-nitro- 
aniline) 

C,H,NO; 

n-C,H,ONO, 

C,H;NO; (p-nitro- 
phenol) 

C,H;NO;,j (p-nitro- 
benzaldehyde) 

C,H,NO, (m-nitro- 
acetophenone) 

CsH,NO;  (p-nitro- 
acetophenone) 

CsH,NO, (methyl-p- 
nitrobenzoate) 

F, 

HF 

BF 

BF, 

CF, 

C.F, 

C.F. 

NF, 

trans-N,F, 

NF; 

NF, 

OF, 

XeF, 

CHF 

CH,F 

C,H3F 

cyclo-C,H;F 

C;H,F 

CHF, 

C,H,F, 

o-C,H4F, 

p-C,H,F, 

C,HF, 

CH,=CHCF, 


IONIZATION POTENTIALS OF MOLECULES (Continued) 


Ionization AH, of Ion ; Tonization 
Potential ev Method | Kcal/mole | Reference Molecule Potential ev 
9.56 +0.05 EI 88 74 C,H;F; 9.68 
C,H; F; (trifluoro- 
8.43 +0.04 El 90 105 methylcyclohexane) 10.46 +0.02 
9.01 +0.05 EI 122 106 C,H,OF (0-fluoro- 
9.77 +0.02 PI 171 24 phenol) 8.66 +0.01 
9.12 +0.02 PI 160 24 Na, 4.90 +0.01 
8.90 +0.02 PI 150 24 ALF 9.8 
8.81 +0.03 PI 145 24 (CH3),Si 9.9 
9.70 +0.05 El 209 84 PH; 9.98 
8.89 +0.02 PI 145 24 PF, 9.71 
CH;PH, 9.72 +0.15 
9.75 +0.05 EI 227 84 C,HsPH, 9.47 +0.5 
(CH3)3P 8.60 +0.2 
10.12 +0.05 EI 235 84 (CgHs)3P 7.36 +0.05 
8.60 +0.02 PI 130 | 24 Se 9.7 
8.77 +0.02 PI 222 24 Si 9.2 +0.3 
9.4 +0.2 EI 197 107,108 HS 10.50 +0.1 
H,S 10.4 
8.25 +0.02 EI 182 105 CS: 10.080 
so, 12.34 +0.02 
7.82 EI 169 75 CH,S 8.06 +0.1 
8.39 +0.10 EI 171 108 CH,;SH 9.440 + 0.005 
C,H,S (ethylene sulfide) | 8.87 +0.15 
8.09 +0.05 EI 171 74 C,H;SH 9.285 +0.005 
CH,;SCH; 8.685 +0.005 
8.17 +0.02 EI 172 105 C3H.S (propylene 
sulfide) 8.6 +0.2 
9.56 +0.05 EI 235 74 (CH,)3S 8.9 +0.15 
1 | Pi 238 14, 24 n-C,H,SH 9.195 +0.005 
10.88 +0.05 PI 226 24 C,H;,SCH; 8.55 +0.01 
10.81 +0.03 PI 221 24 C,H,S (thiophene) 8.860 +0.005 
10.71 +0.05 PI 217 24 CH;SCH, —CH= CH, 8.70 +0.2 
9.92 PI 246 24 (CH,)4S 8.57 + 0.75 
n-C,H,SH 9.14 +0.02 
8.56 +0.1 El 227 39 C,H;SC,H; 8.430 +0.005 
n-C,H,SCH, 8.8 +0.15 
9.65 +0.05 El 233 74 iso-C,H,SCH, 8.7 +0.2 
C.H;S 8.63 +0.1 
9.82 EI 237 75 C,H;SH 8.32 +0.01 
8.08 +0.01 EI 122 90 C,.H,S (2-ethyl- 
thiophene) 8.8 +0.2 
8.66 El 215 75 (n-C3H,).S 8.5 
C,H;S,CH; 8.9 
8.7 EI 216 75 C,H,0S (2-propyl- 
thiophene) 8.6+0.2 
8.85 EI 219 75 C,H,,S 8.8 
11.22 PI 222 24 CgH,,S (2-butyl- 
11.07 +0.02 PI 213 24 thiophene) 8.5 +0.2 
CH,;SSCH, 8.46 +0.03 
9.52 El 187 75 C,H.SSC,H; 8.27 +0.03 
CH;SSSCH, 8.80 +0.15 
10.27 +0.01 El 217 105 COs 11.17 +0.01 
SO,F, 13.3 +0.1 
9.89 +0.05 El 201 74 CH,NCS 9.25 +0.03 
CH,;SCN 10.065 +0.01 
10.07 +0.02 EI 205 105 C,H;NCS 9.14 +0.03 
C,H;SCN 9.89 +0.01 
10.20 +0.03 EI 160 105 C,H;NS (phenyl- 
| SN S 362 109 isothiocyanate) 8.520 + 0.005 
15.77 40.02 EI 299 110 C.H,;CH,SCN 9.06 +0.05 
11.3 EI 233 111,112. NH,CSNH, 8.50 +0.05 
15.5 El] 87 NH,CSNHCH, 8.29 +0.05 
11.8 El 237 113,114 NH,CSNHCH=CH, 8.29 +0.05 
10.12 PI 78 28 NH,CSN(CH;), 8.34 +0.05 
9.97 PI 28 CH,;,NHCSNHCH, 8.17 +0.05 
11.9 EI 284 115,116 | CH,;NHCSN(CH;), 7.93 +0.05 
13.1 40.1 EI 322 115 CsH,,N,S 7.98 +0.05 
13.2 +0.2 EI 275 115, 123 (CH3),NCSN(CH;), 7.95 +0.05 
12.04 +0.10 EI 276 124 CH,COSH 10.00 + 0.02 
13.6 EI 309 117, 118 Cl, 11.48 +0.01 
41.5:0:2 Ny 239 119 HCl 12.74 
9.35 El 207 29 LiCl 10.1 
12.85 +0.01 EI 229 120 CCl, 8.78 +0.05 
10.37 PI 211 28, 121 CCL 11.47 +0.01 
ee) S, PI 186 - C,Ch, 9.32 +0.01 
8.9 PI 172 24 PCI, 9.91 
9.45 EI 143 29, 122 CH,Cl 9.32 
10.30 PI 159 28, 121 CH;Cl 11.3 
9.31 PI 147 12] C,H;Cl 9.996 
9.15 PI 140 121 C,H;Cl 10.97 
10.14 PI 122 28 CH;,;C=CCl 9.9 +0.1 
10.9 PI 93 28 n-C,H,Cl 10.82 +0.03 


* Average of several values. 
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AH, of Ion 
Method | Kcal/mole | Reference 


S, Pl 
PI 


84 


24, 125 
24 


24 
126 
127, 128 
129, 130 
131 
131 
132 
132 
132 
77 
b33 
133 
134 
135 
95 
30 
134 
24 
69 
24 
24 


136 
70 
24 
24 
24 
137 
70 
24 
24 
138 
137 
134 
138 


139 
24, 143 
137 


139 
137 


139 
24 
24 
140 
138 
141 
24 
24 


IONIZATION POTENTIALS OF MOLECULES (Continued) 


Ionization AH, of Ion Ionization AH, of Ion 
Potential ev Kcal/mole | Reference Potential ev Method | Kcal/mole | Reference 


Molecule Molecule 
iso-C;H,Cl 10.78 +0.02 PI 211 24 Fe(CO), 7.95 +0.03 PI 8 155 
n-C,H,Cl 10.67 +0.03 PI 210 24 C;H;Co(CO), 8.3 +0.2 EI 136 154 
sec-C,H,Cl 10.65 +0.03 PI 210 24 Ni(CO), 8.28 +0.03 PI 47 155 
iso-C,H,Cl 10.66 +0.03 PI 208 24 (CH3)4Ge 9.2+0.2 EI 177 156 
tert-C,H,Cl 10.61 +0.03 PI 202 24 AS4 9.07 + 0.07 EI 244 157 
C,.H;Cl 9.07 PI 222 24 AsH, 10.03 PI 247 131 
C;H;CH,Cl 9.19 +0.05 EI 219 74 AsCl, 11.7+0.1 EI 208 158 
o-C,H,CICH; 8.83 +0.02 PI 208 24 (CH;)3As 8.3+0.1 EI 202 158 
m-C,H,CICH; 8.83 +0.02 PI 207 24 (CsHs)3As 7.34 +0.07 PI 250 77 
p-C,H,CICH, 8.69 +0.02 PI 204 24 Br, 10.54 +0.03 PI 250 24, 159 
C,H,Cl (endo-5-chloro- HBr 11.62 +0.03 PI 259 24 
2-norbornene) 9.14+0.15 EI 233 43 MgBr, 10.65 +0.15 EI 172 160 
C,H,Cl (exo-5-chloro- BrCl 11.1 40.2 EI 259 161 
2-norbornene) 9.15+0.15 EI 234 43 CH;Br 10.53 Sop] 234 = 
C,H,Cl (3-chloro- 9.51 +0.15 EI 234 43 C,H;Br 9.80 PI 243 * 
nortricyclene) C,H.Br 10.29 S 222 24, 162 
CHCl, 9.30 EI 245 29 CH,;C=CBr 10.1 +0.1 EI 283 25 
CH,Cl, 11.35 +0.02 PI 240 24 CH,;CH =CHBr 9.30 +0.05 PI 224 24 
cis-C,H,Cl, 9.65 PI 223 * n-C,H,Br 10.18 +0.01 PI 216 24 
trans-C,H,Cl, 9.64 PI 224 Ld iso-C,H,Br 10.075 +0.01 PI 208 24 
CH,CICH,Cl 11.12 +0.05 PI 225 24 n-C,H,Br 10.125 +0.01 PI 208 24 
CH,=CCICH,Cl 9.82 +0.03 PI 218 24 sec-C,H,Br 9.98 +0.01 PI 206 24 
1,2-C,;H,Cl, 10.87 +0.05 PI 215 24 iso-C,H,Br 10.09 +0.02 PI 208 24 
1,3-C,H,Cl, 10.85 +0.05 PI 215 24 tert-C,H,Br 9.89 +0.03 PI 201 24 
o-C,H,Cl, 9.06 PI 217 24, 28 n-C,H,,Br 10.10 +0.02 PI 205 24 
m-C,H,Cl, 9.12 +0.01 PI 217 24 C,H;Br 8.98 +0.02 PI 231 24 
p-C,H,Cl, 8.95 PI 212 28 6-C,H,BrCH, 8.78 +0.01 PI 218 24 
CHCl, 11.42 +0.03 PI 239 24 m-C,H,BrCH; 8.81 +0.02 PI 218 24 
C,HCl,; 9.45 PI 216 us p-C,H,BrCH,; 8.67 +0.02 PI 215 24 
CHCI,CHCI, 11.10 +0.05 EI 220 146 CH,Br, 10.49 +0.02 PI 241 24 
CNCl 12.49 +0.04 EI 321 147 cis-C,H,Br, 9.45 PI 241 . 
CF;Cl 12.91 +0.03 PI 132 24 trans-C,H,Br, 9.46 PI 240 . 
C,F;Cl 10.4 +0.2 EI 107 148 CH;CHBr, 10.19 +0.03 PI 240 24 
C,F;Cl 10.4+0.1 EI 149 1,3-C,H,Br, 10.07 + 0.02 Pl 221 24 
CF,Cl, 12.31 +0.05 PI 170 24 CHBr, 10.51 +0.02 PI 246 24 
CF,;CCI=CCICF, 10.36 +0.1 PI 24 C,HBr, 9.27 PI 240 24, 28 
CFC, 11.77 +0.02 PI 205 24 CNBr 11.95 +0.08 EI 320 147 
CF;CCl,; 11.78 +0.03 PI 24 CF;Br 11.89 EI 121 ~ 
CFCI1,CF,Cl 11.99 +0.02 PI 95 24 CsH,4NBr (2-bromo- 
ClO;F 13.6 +0.2 EI 308 150 pyridine) 9.65 +0.05 EI 261 84 
C;H,NCI (2-chloro- C;H,NBr (4-bromo- 
pyridene) 9.91 +0.05 EI 255 84 pyridine) 9.94 +0.05 EI 267 84 
C;H,NCI (4-chloro- CH,;,COBr 10.55 +0.05 PI 197 24 
pyridene) 10.15 +0.05 EI 260 84 C,H,BrOH 9.04 EI 187 *| 75 
CH,;COCI 11.02 +0.05 PI 196 24 CH,BrCOOCH, 10.37 +0.05 EI 146 74 
CH,COCH,Cl 9.99 EI 173 105, 151 C;H,FBr 8.99 +0.03 PI 187 24 
o-C,H,(OH)CI 9.28 EI 181 75 CF,BrCH,Br 10.83 +0.01 PI 160 24 
p-C,H,(OH)Cl 9.07 EI 175 73 C,H;BrS 8.63 +0.01 PI 228 24 
C,H;,;COCI1 9.70 +0.01 EI 195 105 CH,CIBr 10.77 +0.01 PI 236 24 
p-C,H,CICHO 9.61 +0.01 EI 201 105 CH,BrCH,Cl 10.63 +0.03 PI O2T 24 
C,H,OCI (a-chloro- CHCI,Br 10.88 +0.05 EI 237 146 
acetophenone) 9.5 EI 195 74, 105 (CH;),SiBr 10.24 +0.02 EI 171 130 
C,H,OCI (p-chloro- Mo(CO), 8.12 +0.03 PI —31 155 
acetophenone) 9.47 +0.05 EI 190 105 RuO, 12.33 +0.23 EI 240 163 
C,H,OCI (p-methyl- (CH;),Sn 8.25 +0.15 EI 186 129 
benzylchloride) 9.37 +0.01 EI 187 105 SbH,; 9.58 PI 256 131 
C,H,CICOC,H,; 9.68 +0.01 EI 227 105 (C.Hs)3Sb 7.3+0.1 PI 255 77 
CH,CICOOCH, 10.53 + 0.05 El 138 74 i 9.28 +0.02 PI 229 24 
p-CH,0C,H,COCI1 8.87 +0.05 EI 149 105 HI 10.39 PI 246 24, 159 
p-CIC,H,COCI 9.58 +0.03 EI 192 105 ICI 10.31 +0.02 EI 242 164 
cis-C,H,FCl 9.86 PI 191 24, 121 IBr 9.98 +0.03 EI 240 164 
trans-C,H,FCI 9.87 PI 191 24,121 CH,I 9.54 S, PI 223 24, 145 
o-C,H,FCI 9.155 +0.01 PI 180 24 C.HsI 9.33 SAPI 213 24, 162 
m-C,H,FCl 9.21 +0.01 PI 180 24 n-C3H,I 9.26 +0.01 PI 208 24 
p-C,H,FCl 9.43 +0.02 EI 185 152 iso-C,H,I 9.17 +0.02 PI 201 24 
CHF,Cl 12.45 +0.05 PI 174 24 n-C,Hol 9.21 +0.01 PI 202 24 
cis-C,HF,Cl 9.86 +0.02 PI 147 121 sec-C,HoI 9.09 +0.02 PI 198 24 
trans-C,HF,Cl 9.83 +0.02 PI 147 121 iso-C,Hol 9.18 +0.02 PI 200 24 
CH,CF,Cl 11.98 +0.01 PI 24 tert-C,H,I 9.02 +0.03 PI 193 24 
n-C,F,CH,Cl 11.84 +0.02 PI 24 n-C;H,,I 9.19 +0.01 PI 197 24 
CHFCI, 12.39 +0.20 EI 217 153 C.HsI 8.73 +0.03 PI 238 24 
(CH;)3SiCl 10.58 +0.04 EI 160 130 o-C,H,ICH, 8.62 +0.01 PI 228 24 
CH,SiCl, 11.36 +0.03 EI 136 153 m-C,H,ICH; 8.61 +0.03 PI 226 24 
CH,=CHSiCl, 10.79 + 0.02 PI 148 24 p-C,H,ICH; 8.50 +0.01 PI 224 24 
C,H,SiCl, 10.74 +0.04 EI 117 153 W(CO), 8.18 +0.03 Pi —20 155 
iso-C,H,SiCl, 10.28 +0.1 EI 100 153 OsO, 12.97 +0.12 EI 219 163 
C,H,;CIS 8.68 +0.01 PI 217 24 (CH;),Hg 9.0 EI 233 143, 156 
C.H,NO,COCI 10.66 +0.01 EI 219 105 (C,H;),Hg 8.5+0.1 EI 221 143 
CaF 5.8 El 75 be (iso-C,H,),Hg 7.6 +0.1 EI 188 143 
C,H;,V(CO), 8.2 +0.3 EI 9 154 CH,;HgCl 11.5+0.2 EI 253 143 
Cr(CO), 8.03 +0.03 PI —55 155 (CH3)4Pb 8.0+0.4 EI 217 129 
C,H,Mn(CO), 8.3+0.4 El 83 154 (C,Hs)3Bi 7.3+0.1 PI 288 77 


* Average of several values. 
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ELECTRON WORK FUNCTIONS OF THE ELEMENTS 


Compiled by Herbert B. Michaelson, 1977 


The measured values cited for polycrystalline and single-crystal specimens are selected as being the best available data at this 
time. The selection is based on (1) The validity of the experimental technique (e.g., vacua of 10 ~? or 107° Torr, clean surfaces, 
and identification of crystal-face distribution and other surface conditions), and (2) Best agreement with preferred values and 
theoretical values of the true work function (given variously by Fomenko,’ Riviére,* Trasatti,? and Lang and Kohn‘). 
Experimental data that are not well substantiated according to these criteria are listed in italics. Crystallographic directions for 


single-crystal data are indicated by parentheses. . 


Abbreviations apply to the experimental method: T, thermionic; P, photoelectric; CPD, contact potential difference; F, field 
emission. Important distinctions among such measurements are discussed in the Riviere? paper, pp. 180 to 198. 
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Element 
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Experimental value, 
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Resistivity 
microhm- 
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7 


44 
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20° C. 
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Superconductivity* 


B.W. ROBERTS 


General Electric Research Laboratory, Schenectady, New York 


The following tables on superconductivity include superconductive properties of chemical 
elements, thin films, a selected list of compounds and alloys, and high-magnetic-field superconductors. 

The historically first observed and most distinctive property of a superconductive body is the 
near total loss of resistance at a critical temperature (T,) that is characteristic of each material. 
Figure 1(a) below illustrates schematically two types of possible transitions. The sharp vertical dis- 
continuity in resistance is indicative of that found for a single crystal of a very pure element or one 
of a few well annealed alloy compositions. The broad transition, illustrated by broken lines, 
suggests the transition shape seen for materials that are not homogeneous and contain unusual 
strain distributions. Careful testing of the resistivity limits for superconductors shows that it is less 
than 4x 10~23 ohm-cm, while the lowest resistivity observed in metals is of the order of 107%? 
ohm-cm. If one compares the resistivity of a superconductive body to that of copper at room 
temperature, the superconductive body is at least 10'” times less resistive. 


—4nM 


Normal 


Superconducting 


c 0 H,, H, H.. H.; 
(b) |-Mixed state a 

(c) 
Figure 1. PHYSICAL PROPERTIES OF SUPERCONDUCTORS 


(a) Resistivity versus temperature for a pure and perfect lattice (solid line). 
Impure and/or imperfect lattice (broken line). 

(b) Magnetic-field temperature dependence for Type-I or “‘soft”” superconductors. 

(c) Schematic magnetization curve for “‘hard’’ or Type-II superconductors. 


The temperature interval AT, over which the transition between the normal and superconductive 
states takes place, may be of the order of as little as 2 x 10° * °K or several °K in width, depending on the 
material state. The narrow transition width was attained in 99.9999 percent pure gallium single crystals. 

A Type-I superconductor below T,, as exemplified by a pure metal, exhibits perfect diamagnetism 
and excludes a magnetic field up to some critical field H,, whereupon it reverts to the normal state as 
shown in the H-T diagram of Figure 1(b). 

The difference in entropy near absolute zero between the superconductive and normal states 
relates directly to the electronic specific heat, y: (S,—S,)rs0 = —yT. 

The magnetization of a typical high-field superconductor is shown in Figure 1(c). The discovery 
of the large current-carrying capability of Nb3Sn and other similar alloys has led to an extensive 
study of the physical properties of these alloys. In brief, a high-field superconductor, or Type-II 
superconductor, passes from the perfect diamagnetic state at low magnetic fields to a mixed state and 
finally to a sheathed state before attaining the normal resistive state of the metal. The magnetic field 
values separating the four stages are given as H,,, H,2, and H,3. The superconductive state below 

H., is perfectly diamagnetic, identical to the state of most pure metals of the “soft” or Type-I 


*Prepared for Office of Standard Reference Data, National 
Wiaieialeschctsiaie rcs ; ional Bureau of Standards, by Standard Reference Data Center on Superconduetive 
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SUPERCONDUCTIVITY (Continued) 


superconductor. Between H,, and H,, a “mixed superconductive state”’ is found in which fluxons (a 
minimal unit of magnetic flux) create lines of normal superconductor in a superconductive matrix. 
The volume of the normal state is proportional to —4xM in the “‘mixed state” region. Thus at H,, 
the fluxon density has become so great as to drive the interior volume of the superconductive body 
completely normal. Between H,, and H,3 the superconductor has a sheath of current-carrying 
superconductive material at the body surface, and above H,, the normal state exists. With several types 
of careful measurement, it is possible to determine H,,, H,., and H,3. Table 2-35 contains some of the 
available data on high-field superconductive materials. 

High-field superconductive phenomena are also related to specimen dimension and configuration. 
For example, the Type-I superconductor, Hg, has entirely different magnetization behavior in high 
magnetic fields when contained in the very fine sets of filamentary tunnels found in an un- 
processed Vycor glass. The great majority of superconductive materials are Type II. The elements 
in very pure form and a very few precisely stoichiometric and well annealed compounds are Type-I 
with the possible exceptions of vanadium and niobium. 


Metallurgical Aspects. The sensitivity of superconductive properties to the material state is most 
pronounced and has been used in a reverse sense to study and specify the detailed state of alloys. The 
mechanical state, the homogeneity, and the presence of impurity atoms and other electron-scattering 
centers are all capable of controlling the critical temperature and the current-carrying capabilities in 
high-magnetic fields. Well annealed specimens tend to show sharper transitions than those that are 
strained or inhomogeneous. This sensitivity to mechanical state underlines a general problem in the 
tabulation of properties for superconductive materials. The occasional divergent values of the critical 
temperature and of the critical fields quoted for a Type-II superconductor may lie in the variation in 
sample preparation. Critical temperatures of materials studied early in the history of super- 
conductivity must be evaluated in light of the probable metallurgical state of the material, as well as 
the availability of less pure starting elements. It has been noted that recent work has given extended 
consideration to the metallurgical aspects of sample preparation. 


REFERENCES 


References to the data presented in this section, to additional entries of superconductive materials, and to those 
materials specifically tested and found non-superconductive to some low temperature may be found in the following 
publications: 

“Superconductive Materials and Some of Their Properties”, Progress in Cryogenics, B.W. Roberts, Vol. IV, Heywood 
and Co., 1964, pp. 160-231. 

“Superconductive Materials and Some of Their Properties”, B.W. Roberts, National Bureau of Standards Technical Notes 
408 and 482, U.S. Government Printing Office, 1966 and 1969. 
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SELECTIVE PROPERTIES OF 
SUPERCONDUCTIVE ELEMENTS 


Element TAK) 


Al 


1.750.002 


Am*(a,?) 0.6 
Am* (8,?) 1.0 


Be 
Cd 
Ga 
Ga (8) 
Ga (y) 


Zn 
Zr 
Zr (w) 


0.026 
0.517+0.002 
1.083+0.001 
5.9,6.2 

7 

7.85 

0.128 
4.154+0.001 
3.949 
3.408+0.001 
0.1125+0.001 
4.88+0.02 
6.00+0.1 
0.1+0.03 
0.915+0.005 
9.25+0.02 
0.66+0.03 
1.4 
7.196+0.006 
1.697+0.006 
0.49+0.015 
3.722+0.001 
4.47+0.04 
7.840.1 
1.38+0.02 
0.40+0.04 
2.38+0.02 
5.40+0.05 


0.0154+0.0005 


0.85+0.01 
0.61+0.15 
0.65, 0.95 


Hoersted) 


104.9+0.3 


28+1 
58.3+0.2 
560 

950, hf* 
815,HF 
12.7 
411+2- 
339 
281.5+2 
16+0.05 
800+10 
1096, 1600 
350+50 
9643 
2060+50,HF 
70 


803+1 
200+5 
69+2 
30542 
82946 
1410,HF 
160+3 
56 

178+2 
1408 
1,150.03 
5440.3 
47 


* HF denotes high field superconductive properties. 


8K) 


420 


325 


87,71.9 
93 

109 
425 


y(mJmol"'K"') 


3S 


From Roberts, B. W., Properties of Selected Superconductive Materials, 1978 Supplement, 
NBS Technical Note 983, U.S. Government Printing Office, Washington, D.C. 


SELECTIVE PROPERTIES OF SUPERCONDUCTIVE 


ELEMENTS 


RANGE OF CRITICAL TEMPERATURES OBSERVED FOR 
SUPERCONDUCTIVE ELEMENTS IN THIN FILMS 
CONDENSED USUALLY AT LOW TEMPERATURES 


T.Range (K) H,(oersted) 


1.15—~v5.7 
5—9.75 
6.17—2.6 


0.79—0.91 


0.53—0.59 
2.5—8.5 
3.87—4.5 
2.2—5.6 
3.55—6.74 


HF 


HF 


<a 


HF denotes high magnetic field superconductive properties. 
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T.Range (K) H,{oersted) 


3.3—8.0 
2.0—10.1 
1.8—7.5 
1.7—~7 
3.5—~6 
<1.7—4.51 HF 
4.6—7.7 

1.3 Max 
2.33—2.96 
1.8—6.02 
<1.0—4.1 
0.77—1.70,v1.9 


ELEMENTS EXHIBITING 
SUPERCONDUCTIVITY UNDER OR 
AFTER APPLICATION OF HIGH 


PRESSURE 
Element T.Range Pressure 
(K) (kbar) 
Al 1.98—0.075 0—62 
As 0.31—0.5 220—140 
0.2—0.25 ~140—100 
Ba II ~1—1.8 ~w55—85 
Ill 1.8—5 ~85—144 
IV 4.5—5.4 © 144—190 
Bill 3.9 25—27 
III 6.55—7.25 28—38 
IV 7.0,8.7—6.0 43,43—62 
Vv 6.7,8.3 48—80 
VI 8.55 90,92—101 
VII(?) 8.2 30 
Ce (a) 0.020—0.045 20—35 
Ce (a’) 1.9—1.3 45—125 
CsV 15 >125 
Ga Il 6.38 235 
II’ 7.5 235 then P 
removed 
Ge 5.35 115 
La ~5.5—12.9 0—210 
Lu 0.022—1.0 45—190 
P 5.8 170 
PbIl 3:55 160 
Rell 2.3 Max. Plastic” 
compression 
Sb (prepared 120 2.6—2.7 
kbar, held below 
77K) 
Sb III 3.55—3.40 85—~150 
Se Il 6.75,6.95 ~130 
Si 6.7—7.1 120—130 
Sn Il 5.2—4.85 125—160 
Ill 5.30 113 
Tell 2.4—5.1 38—55 
Ill 4.1—4.2 ~53—62 
IV 4.72—4 63—80 
() 3.3—2.8 100—260 
Tl (cubic form) 1.45 35 
(Hexagonal 1.95 35 
form) 
U 2.4—0.4 10—85 
Y 2.3—1.7—2.5 110—125—160 
Zr (omega form, 1—1.7 60—~ 130 
metastable) 


* 1 kbar = 10* newton/meter” = 0.987 katm 
From Roberts, B. W., Properties of Selected Superconductive Mate- 


rials, 1978 Supplement, NBS Technical Note 983, U.S. Government 
Printing Office, Washington, D.C. 
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SELECTED SUPERCONDUCTIVE COMPOUNDS AND ALLOYS 


All compositions are denoted on an atomic basis, 1.¢., AB, AB,, or AB, for compounds, unless 
noted. Solid solutions or odd compositions may be denoted as A,B,_, or A,B. A series of three or 
more alloys is indicated as A,B,_, or by actual indication of the atomic fraction range, such as 
Av-o.6B1-0.4: The critical temperature of such a series of alloys is denoted by a range of values or 
possibly the maximum value. 

The selection of the critical temperature from a transition in the effective permeability, or the 
change in resistance, or possibly the incremental changes in frequency observed by certain techniques 
is not often obvious from the literature. Most authors choose the mid-point of such curves as the 
probable critical temperature of the idealized material, while others will choose the highest temperature 
at which a deviation from the normal state property is observed. In view of the previous discussion 
concerning the variability of the superconductive properties as a function of purity and other 
metallurgical aspects, it is recommended that appropriate literature be checked to determine the most 
probable critical temperature or critical field of a given alloy. 

A very limited amount of data on critical fields, H,, is available for these compounds and alloys; 
these values are given at the end of the table. 


Crystal 
structure 


typett 


Al5S 

DO; 

cls 
Cubic, f.c. 
Al5S 


B4 
AB 
Als 
D8, 
Als 
Als 


B2 

Cl 
Al2 
DO; 
Cubic 
Cubic 


Lh 


Bl 
Bl 
C2 


Hexagonal 
C22 


SYMBOLS: n= number of normal carriers per cubic centimeter for semiconductor super- 
conductors. 
Crystal 
Substance Th € structure Substance Tk 
typett 

Ag,Al,Zn,_.-y 0.5-0.845 Alo. gGe~o,2Nb; 20.7 
Ag,BF,0, 0.15 Cubic AlLa, Bel/ 
AgBi, 3.0-2.78 Al,La 3:23 
Ag Boas No asOros 0.85-0.90 Al,;Mg, 0.84 
Ag,FO, 0.3 Cubic AlMo, 0.58 
Ag,F 0.066 AlMo,Pd 7M 
A&o.8-0.3G40.2-0.7 6.5-8 AIN 1.55 
Ag,Ge 0.85 Hexic ps Al,NNb, 1.3 
Ag orasnlleoses 0.64 D8, AINb, 18.0 
AgIn, ~2.4 C16 Al,Nb, _, <4.2-13.5 
Ago .;Ino.oTe Al.Nb,_, 12-17.5 

(n = 1.40 x 1022) 1.20-1.89 Bl ENB jigs Wace 14.5-17.5 
Ago, 2Ing.gTe AINb,V, _. <4.2-13.5 

(a —s eR 1022) 0.77-1.00 Bl AlOs 0.39 
AgLa (9.5 kbar) 1.2 B2 Al,Os 5.90 
Ag,NO,, 1.04 Cubic AIPb (films) 1.2-7 
Ag,Pb, _, 7.2 max. Al,Pt 0.48-0.55 
Ag,Sn, _, (film) 2.0-3.8 Al,Reo,4 3535 
Ag,Sn,_, 1.5-3.7 Al,Th 0.75 
AgTe, 2.6 Cubic NCI ss 2.05-3.62 
AgTh, 2.26 Cl6 TN a IRE 1.82 
A8o,03! 10,97 2.67 AIUZ rinse 0.5-0.845 
Agoroallonne 2.32 AlZr, 0.73 
Ag,Zn, _, 0.5-0.845 AsBiPb 9.0 
Al (film) 1.3-2.31 AsBiPbSb 9.0 
Al (1 to 21 katm) 1.170-0.687 | Al AS 331nTeo 67 
AlAu, 0.4-0.7 Like Al3 (n= 1.24 x 10?) 0.85-1.15 
Al,CMo, 10.0 Al3 ASo,5InTeo 5 
Al,CMo, 9.8-10.2 Al3 + trace Gi = 0.97 x 107) 0.44-0.62 
ALCas: ee 2nd phase eee oa 
Alo.i31Cto.ossVo.781 1.46 Cubic AsPd, (low- 
jee 1.75 temperature phase) 0.60 

0.sGeo.s5Nb 12.6 AlS AsPd, (high-temp. phase) 1.70 
ttSee key at end of table. 

E-90 


SELECTED SUPERCONDUCTIVE COMPOUNDS AND ALLOYS (Continued) 


Crystal Crystal 
Substance TeseiK structure Substance Tes a structure 
typett typett 
AsPd, 0.46 Complex BW, oe! Cl6 
AsRh 0.58 B31 BeY 6.5-7.1 
ASRh, 4-1.6 <0.03-0.56 Hexagonal B,.Y 4.7 
AsSn 4.10 BZr 3.4 Cubic 
AsSn B,2Zr 5.82 
(n = 2.14 x 10?) 3.41-3.65 Bl BaBi, 5.69 Tetragonal 
As.,Sn.a 3.5-3.6, Ba,O,3Sr,_,Ti 
TIS AZ (n = 4.2-11 x 10'9) <0.1-0.55 
As,Sn4 . Bay 1303,W 1.9 Tetragonal 
(n = 0.56 x 1077) 1.16-1.19 Rhombohedral Bay. 140;W <1.25-2.2 Hexagonal 
Au,Ba 0.4-0.7 D2, BaRh, 6.0 cls 
AuBe 2.64 B20 Be,,Mo 2.51 Cubic, 
Au,Bi 1.80 cls like Be,,Re 
Au;Ca 0.34-0.38 Gls; Be,Nb,Zr, 52 
AuGa 1.2 B31 Beo 98-0.92R€o,02-0.08 
Una gmorg2 eaco 0.08 <0.32-1.63 Complex (quenched) 9.5-9.75 Cubic 
Auln 0.4-0.6 Complex Beéo 957REo.043 9.62 Cubic, 
AuLu <0.35 B2 like Be,,Re 
AuNb, eS) Als BeTc 5.21 Cubic 
AuNb, 12 A2 Be,,W 4.12 Cubic, 
AUop-0.3Nb; -0.7 1.1-11.0 like Be,,Re 
Ap .02-0.98Nb3Rho.98-0.02 2.53-10.9 Als Be,,W 4.1 Tetragonal 
AuNb3,1 -)V3x 1.5-11.0 Al5 Bi,Ca 2.0 
AuPb, 3.15 Big, 5Cdo,13Pbo.259No.12 
AuPb, (film) 4.3 (weight fractions) 8.2 
AuPb, 4.40 BiCo 0.42-0.49 
AuPb, (film) 4.25 Bi,Cs 4.75 cls 
Au,Pb 1.18, 6-7 Cl5 BiGuyes 
AuSb, 0.58 C2 (electrodeposited) Dee 
AuSn 1.25 B8, BiCu 1.33-1.40 
Au,Sn, _, (film) 2,0=3:8 Big o191No,981 3.86 
Au,Sn 0.7-1.1 A3 Big.oslilo.o5 4.65 a-phase 
Au3Te, 1.62 Cubic Bip, :01No.00 5.05 a-phase 
AuTh, 3.08 Cl6 Big, 15—0.301N0.85-0.70 5.3-5.4 a- and B-phases 
AuTl 1.92 Bio. 34-0.48!No.66=0.52 4.0-4.1 
AuV, 0.74 Al5 Bi,In, 4.1 
Au,Zn,_, 0.50-0.845 Biln, 5.65 B-phase 
AuZn, 1.21 Cubic Bi,Ir 1.7-2.3 
Au,Zr, 1.7-2.8 A3 Bi, Ir (quenched) 3.0-3.96 
AuZr, 0.92 Al5 Bik 3.6 
BCMo, 5.4 Orthorhombic Bi,K 3.58 (ob) 
Bins Cost Ooia7 125 BiLi 2.47 Ll, «-phase 
BCMo, 5.3=7.0 Orthorhombic Bi,_o>Mg 0.7-~1.0 
BHf 3.1 Cubic Bi,Mo 3-3.7 
B,La Sul BiNa D2 Ll, 
B,,Lu 0.48 BiNb, (high pressure 
BMo 0.5 (extrap- and temperature) 3.05 Al5 
olated) BiNi 4.25 B8, 
BMo, 4.74 Cl6 Bi;Ni 4.06 Orthorhombic 
BNb 8.25 B,; Bi, 2oPbo~4 7.26-9.14 
BRe, 2.80, 4.6 Bi, _oPbo_, (film) 7.25-8.67 
Bo.3Ruo,7 2.58 D10, Bigios oro Doose oles 7.35-8.4 Hexagonal, 
B,,Sc 0.39 c.p., to 
BTa 4.0 B, e-phase 
B,Th 0.74 BiPbSb 8.9 


ttSee key at end of table. 
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SELECTED SUPERCONDUCTIVE COMPOUNDS AND ALLOYS (Continued) 


Crystal 
Substance Ieee structure 
typett 
Big,sPbo.31SM0.19 
(weight fractions) 8.5 
Big sPbo.25SN0.25 8.5 
BiPd, 4.0 
Bip. 4Pdo.6 3.7-4 Hexagonal, 
ordered 
BiPd Sisfi Orthorhombic 
Bi,Pd 1.70 Monoclinic, 
a-phase 
Bi,Pd 4.25 Tetragonal, 
B-phase 
BiPdSe 1.0 ee 
BiPdTe 1.2 C2 
BiPt 1.21 B8, 
BiPtSe 1.45 G2 
BiPtTe 1-15 ey) 
Bi,Pt 0.155 Hexagonal 
Bi,Rb 4.25 cls 
BiRe, 1.9-2.2 
BiRh 2.06 B8, 
Bi,Rh 3) 0) Orthorhombic, 
like NiB, 
Bi,Rh 21 Hexagonal 
Bi,Sn 3.6-3.8 
BiSn 3.8 
Bi,Sn, 3.85-4.18 
Bi,Sr 5.62 Li, 
Bi,Te 0.75-1.0 
Bi, Tl, 6.4 
Big.26 110.74 4.4 Cubic, 
disordered 
Big 2610.74 4.15 LI,, ordered? 
Bi,Y, 225 
Bi,Zn 0.8-0.9 
BigsZfoi7 esy| 
BiZr, 2.4-2.8 
CGsy 0.020-0.135| Hexagonal 
C3K (gold) 0.55 
CGaMo, 3.7-4.1 Hexagonal, 
H-phase 
CHfp.sMoo,5 3.4 Bl 
CHfy.3Moo,7 2)) Bl 
CHfp.2s5M0o.75 6.6 BI 
CHfo.7Nbo.3 6.1 Bl 
CHfo 6Nbo.4 4.5 Bl 
CHfo. sNbo 5 4.8 Bl 
CHf 4Nbo.¢ 5.6 Bl 
CHfo.25Nbo.75 7.0 Bl 
CHfo.2Nbo.g 7.8 Bl 
CHfp.9-0.1T@o.1-0.9 5.0-9.0 Bl 
Ck (excess K) 0.55 Hexagonal 
CsK 0.39 Hexagonal 
Co.40-0.44M00_.60-0.56 9-13 
CMo 6.5, 9.26 
CMo, 1222, Orthorhombic 


ttSee key at end of table. 


Substance 


Co.44M00. 56 
Co.sMo,Nb, -, 
Co.6Mo4 gSi3 

CMO g 2T ao. 

CM0oo 5Tao,5 
CM09,751 40.25 
CM0p 81 ao.2 
CM09,.851ao.15 
CMo,Ti, 5 
CM09.83Tio.17 
CMo,V, -x 
CMorZri=s 
Co.1-0.9No.9-0.1Nb 
Co-0.38N1-0.621a 
CNb (whiskers) 
Co.o84Nb 

CNb (extrapolated) 
Co.7-1.0Nbo.3-0 
CNb, 

CNb,Ta,_, 
CNbai =. 
CNbo.6-0.9Wo.4-v.1 
CNbo.1~0.9ZTo.9-0.1 
CRb, (gold) 
CREo 01-0.08W 
CREo.o6W 

CTa 


Co.9g87Ta 
Co.848-0.9871@ 
CTa (film) 
CTa, 
CTao 4Tio.¢ 
CTa,~0.4Wo-0.6 
CTao.2-0.9ZTo.8-0.1 
CTc (excess C) 
CTip.s~0.7Wo.s-0.3 
CW 
CW, 
CW, 
Calr, 
Ca,O3Sr, _,Ti 

(n = 3.7-11.0x 101°) 
Cay ,0,W 
CaPb 
CaRh, 
Cdo 3—0.sH80.7-0.5 
CdHg 
Cdo.0075-0.0510; - x 
Cdo 97Pbo 03 
CdSn 
Cdo 17Tlo.83 
Cdo 18Tlo.82 
CeCo, 
CeCo, 67Nio.33 
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Crystal 
Structure 


typettT 


8.9 

10.2 max. 
10.2 
2.9-9.3 
3.8-9.5 
8.5-17.9 
10.0-11.3 
7.5-10.5 
9.8 


0.023-0.151 
1.3-5.0 
5.0 
~ 11 (extrap- 
olated) 


Hexagonal 


Cubic, f.c. 
Ce} 
Hexagonal 
cls 


Tetragonal 
Tetragonal 


cls 
Cis 


SELECTED SUPERCONDUCTIVE COMPOUNDS AND ALLOYS (Continued) 


Crystal Crystal 
Substance Deeks structure Substance Tek: structure 
typett typett 

CeCo, ¢7Rho 33 0.47 Cl5 CuSSe 1.5-2.0 Clg 
€e,Gd,_.Ru, 3.2-5.2 cls CuSe, 2.3-2.43 Clg 
Celr, 3.34 CuSeTe 1.6-2.0 Clg 
Celr, 1.82 CiuSn oe 3.2m au7 
Ceo oosLao.oo5 4.6 Cu,Sn, _, (film) 
Gellaies 1.3-6.3 (made at 10°K) 3.6-7 
Ge-Pr ee Ru5 1.4-5.3 cls Cu,Sn, _, (film) 
GerPie- 0.7-1.55 (made at 300°K) 2.8-3.7 
CeRu, 6.0 Gis _  CuTe, <1.25-1.3 Clg 
Co;Fe,_.Si, 1.4 max. Cl CuTh, 3.49 Cl6 
CoHf, 0.56 E9, Cuo-0.027V 3.9-5.3 A2 
CoLa, 4.28 Cu,Zn, _, 0.5—0.845 
CoLu, ~0.35 Er Lage 1.4-6.3 
C09 ~9.01M00,sR€o.2 2-10 Feo -0.04M0o sReo.2 1-10 
Co9.02-0.10 Nb3Rho 98 - 0.90 2.28-1.90 AlS Feo.osNio.osZTo.90 ~3.9 
Co,Ni, _,Si, 1.4 max. Cl Fe,Th, 1.86 D10 
Coo. sRho.5Siz 2:5 Fe Ti, 2, 3.2 max. Fe in «-Ti 
Co,Rh, _ ,Si, 3.65 max. Be. Dies 3.7 max. Fe in B-Ti 
Co~9,38C~0.7 ~0.35 Beige ies 6.8 max. 
CoSi, 1.40, 1.22 Cl FeU, 3.86 D2, 
Co,Th, 1.83 D10, Feo 1ZTo.9 1.0 A3 
Coli =. 2.8 max. Co in a-Ti Gay, 5Geo.sNb; Te) Als 
Corlii=, | 3.8 max. Co in B-Ti GaLa, 5.84 
CoTi, 3.44 E9, Ga,Mo 9°5 
CoTi 0.71 A2 GaMo, 0.76 Als 
CoU bel B2, distorted Ga,Mo 9.8 
CoU, 2.29 D2, GaN (black) 5.85 B4 
Coo.28Y0.72 0.34 GaNb, 14.5 Als 
CoY; <0.34 Ga,.Nb3Sn, _, 14-18.37 Als 
CoZr, 6.3 Cl6 Gao.7Pto.3 2.9 Cl 
Coo. ,Zf.9 3\8) A3 GaPt 1.74 B20 
Cro 6lto.4 0.4 Hexagonal, c.p. GaSb (120 kbar, 77°K, 
Cro 6510.35 0.59 Hexagonal, c.p. annealed) 4.24 AS 
Cro .7Iro.3 0.76 Hexagonal, c.p. GaSb (unannealed) ~5.9 
Cro.72ITo.28 0.83 Gay, ,Sn,_9 (quenched) 3.47-4.18 
Cr3Ir 0.45 Als Gag _ Sn, _ 9 (annealed) 2.6-3.85 
Croio.1Nbyuo.9 4.6-9.2 A2 Ga,V> BSD Tetragonal, 
Cro.800So.20 2.5 Cubic Mn,Hg, type 
CrRee. 1.2-5.2 GaV, 16.8 Al5 
Cro40R€o.60 2.15 D8, GaV>1-3.5 6.3-14.45 Als 
Cro.s—0.6Ro.3-0.4 0.5-1.10 A3 GaV45 9.15 
Cr,Ru (annealed) 3.3 Al5 Ga,Zr 1.38 
Cr,Ru 2.02 D8, Gdiiae <1.0-5.5 
Cro.1-0.sRUo.9-0.5 0.34-1.65 A3 Gd,.Os,Y,_, 1.4-4.7 
Grollne. 3.6 max. Cr in a-Ti Gd,,Ru,Th, _, 3.6 max. cls 
Crvianes 4.2 max. Cr in B-Ti Gelr 4.7 B31 
Cro.1Tio.3Vo.6 5.6 Ge,La 1.49, 2.2 Orthorhombic, 
Cro.0175U0.9825 0.75 B-phase distorted 
Cs9.3203W 1 2 Hexagonal ThSi,-type 
Cuo.15Ino.g5 (film) S0p) GeMo, 1.43 Al5 
Cuo.04-0.081N; -x 4.4 GeNb, 1.9 
CuLa 5.85 GeNb, (quenched) 6-17 Al5 
Cu Pby_ 5.7-7.7 Geo 29Nbo.71 6 Al5 
CuS 1.62 BI8 Ge, Nb;Sn; -.. 17.6-18.0 Als 
CuS, 1.48-1.53 Clg Gey sNb3Sno_.5 ime’ 


ttSee key at end of table. 
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SELECTED SUPERCONDUCTIVE COMPOUNDS AND ALLOYS (Continued) 


Crystal 
Substance 1 oat structure Substance Te oK 
typett 
GePt 0.40 B31 InSb 2.1 
Ge,Rh, P)N9) Orthorhombic, (InSb)o.95-0.109N0.05-0.90 
related to (various heat treatments) 3.8-5.1 
InNi, (InSb) 9_ 9.07511 -0.93 3.67-3.74 
Ge,Sc 1.3 In,Sn ~5.5 
Ge;Te, In,Sn,_. 3.4-7.3 
(n = 1.06 x 1077) 1.55-1.80 Rhombohedral Innis le 
Ge,Te,_, (n = 0.83-1.71 x 107?) 1.02-3.45 
(n = 8.5—64 x 10°) 0.07-0.41 Bl Ingocolcioce 3.5=3.7) 
GeV, 6.01 AlS In,Te, 
Ge,Y 3.80 (ee (n = 0.47 x 1077) 1.15-1.25 
Ge; coy) 2.4 Inellee 2.7-3.374 
Ho,33Nbo.67 7.28 Cubic, b.c. Ino.sllo.2 31223 
Ho.:Nbo.9 7.38 Cubic, b.c. Ing .62T1o.38 2.760 
Ho.osNbo.95 7.83 Cubic, b.c. Injigasoieowloe2e oral 3.18-3.32 
Ho aolaoes 2.81 Cubic, b.c. Ino.69-0.62 210.31 —0.38 2.98-3.3 
Ho.08 140.92 3.26 Cubic, b.c. Ir,La 0.48 
Ho.041 80.96 3.62 Cubic, b.c. Ir,La 2.32 
HfNo.989 6.6 Bl Ir,La, 2.24 
Hfp_o.5Nb;-0.s 8.3-9.5 A2 Ir,La 2.13 
Hfo.75Nbo,25 >4.2 Ir,Lu 2.47 
HfOs, 2.69 cl4 Ir,Lu 2.89 
HfRe, 4.80 Cl4 IrMo <1.0 
Hfo.14R€o.86 5.86 Al2 IrMo, 8.8 
Hfo.99-0.96%Ho.01 -0.04 0.85-1.51 IrMo, 6.8 
Hfo-~0.55181-0.45 4.4-6.5~ A2 IrNb, 1.9 
HfV, 8.9-9.6 Cis Irg4Nboe 9.8 
Hg,In, _, 3.14-4.55 Irp.57Nbo.63 Dey 
HgIn 3.81 IrNb 7.9 
Hg,K 1.20 Orthorhombic Ir9.o2Nb3Rho og 2.43 
Hg,K 3.18 Iro.95Nb3Rho.95 2.38 
Hg,K 3.27 Ito.28700.14Ti0.573 5.5 
HgsK 3.42 If9.26500.035T 10.65 2.30 
Hg3Li ile Hexagonal Ir,Os,=, 0.3-0.98 
Hg,Na 1.62 Hexagonal (max.)—0.6 
Hg,Na 3.05 IrOsY 2.6 
Hg,Pb,_, 4.14-7.26 Ir, 5089.5 2.4 
HgSn 4.2 Ir,Sc 2.07 
Hoste 2.30-4.109 Ir;<Sc 2.46 
HgsTl, 3.86 IrSn, 0.65-0.78 
Ho,La,_, 1.3-6.3 Ir,Sr 5.70 
InLa, 9.83, 10.4 LG Iro.s1€o.5 ~3 
InLa, (0-35, kbar) 9.75-10.55 IrTe, 1.18 
In; ~o.86Mgo-0.14 3.395-3.363 IrTh <0.37 
InNb, Ir,Th 6.50 
(high pressure and temp.) 4-8, 9.2 Al5 Ir;Th 4.71 
Ing o.3Nb3Sn; — 9.7 18.0-18.19 Als Ings 1.52 
Ing. sNb3Zro 5 6.4 IrsTh 3.93 
Ino.;,0,;W <1,25-2.8 Hexagonal IrTi; 5.40 
Ino.95-0.85Pb.05-0.15 3.6-5.05 Irv, E39) 
INo,98-0,91Po.02-0.09 3.45-4,2 IrW; 3.82 
InPb 6.65 Ito.23Wo.72 4.49 
age re 0.7 B2 Ir,Y 2.18, 1.38 
n uenc 
170 kbar into liquid N;) 4.8 Li mats ee 
2 : ike AS Iro.70Y 0.30 2.16 


ttSee key at end of table. 
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Crystal 
structure 


typett 


Bl 
Bl 


Rhombohedral 


Tetragonal 
Cubic, f.c. 


SELECTED SUPERCONDUCTIVE COMPOUNDS AND ALLOYS (Continued) 


Crystal 
Substance TK structure 
typett 

Ir,Y 1.09 cls 
Ir,Y3 1.61 
Ir,Y1-x 0.3-3.7 
Ir,Zr 4.10 cls 
Ito 1Zro.9 BES) A3 
Ko.27-0.3103W 0.50 Hexagonal 
Ko.40-0.5703W 1S Tetragonal 
Lao ssLUo.45 Ded Hexagonal, 

La type 
Lao gluo 2 3.4 Hexagonal, 

La Type 
LaMg, 1.05 cls 
LaN 135 
LaOs, 6.5 cls 
LaPt, 0.46 cls 
Lap oseto.7> 0.54 cls 
LaRh, 2.60 
LaRh, 1.62 
La,Rh, 2.58 D10, 
LaRu, 1.63 Gls 
La,S, 6.5 D7; 
La3Se, 8.6 D7, 
LaSi, 23, Cr 
ae Yaa 1.7-5.4 
LaZn 1.04 B2 
LiPb UP? 
LuOs, 3.49 Cl4 
Luo.27sRho.725 1a Cl5 
LuRh, 0.49 
LuRu, 0.86 Cl4 
M8~0.47Tl~0.53 2.75 B2 
Mg,Nb 5.6 
Mn,Ti, _, 2.3 max Mn in @-Ti 
Mn,Ti, _, 1.1-3.0 Mn in B-Ti 
MnU, PAY! D2, 
MoN 12 Hexagonal 
Mo,N 5.0 Cubic, f.c. 
Mo,Nb,_, 0.016-9.2 
Mo,Os 1) Al5 
Mo.620S0.38 5.65 D8, 
Mo,P 5.31 DO, 
Mog. 5Pdo.5 Boe A3 
Mo3Re 10.0 
Mo,Re,_, 1.2-12.2 
MoRe, 9.25, 9.89 Al2 
Moo, 42Reo.58 6.35 D8, 
Moo. 52Reo.48 tel 
MOoo.57R€o.43 14.0 
MO. .60R€o.395 10.6 
MoRh 1.97 A3 
Mo,Rh,_, 1.5-8.2 Cubic, b.c. 
MoRu 9.5-10.5 A3 
Moo .61;RUpo.39 7.18 D8, 
Moy 2Rug 1.66 A3 
Mo,3Sb, 2.1 


tw/o denotes weight percent. 


+tSee key at end of table. 
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Substance 


Mo,Si 

MOSig 7 
Mo,SiV3_, 
Mo,Tc,_, 

Moo 16Tio.84 
M0p.913Tio.087 
M09.04Tio.96 
M0o.02sTio.975 
Mo,U,_, 
Mo,V, 3 
Mo,Zr 

NNb (whiskers) 
NNb (diffusion wires) 
NNb (film) 
NosseNb 
No.824-0.988Nb 
No.70-0.795Nb 


NNb,O, 

NNb,O, 

Nj 00-42 woNDo- 58 wolit 
N100-75 wioNbo- 25 wioZTt 
NNb,Zr,_, 
No.o3Nbo.8sZTo.15 
N,O,Ti, 

N,0,V, 

No.34Re 

NTa 


NTa (film) 

No.6-0.98711 

No.82-0.99¥ 

NZr 

No.906-0.984ZT 
Nao.28-0.3s03W 
Nao,.28Pbo.72 

NbO 

NbOs, 

Nb,Os 

Nbo 6080.4 

Nb305p 92-0.10RNo.98- 0.90 
Nbo.6Pdo.4 

Nb3Pdo .02-0.10RNo.98 - 0.90 
Nbo.62Pto.38 

Nb,Pt 

Nb.Pt, 

Nb3Pto 92-0.08RNo.98 - 0.02 
Nbo.38-0.18R€o.62-0.82 
Nb,Rh 

Nbo.60RNo.40 

Nb Rho 98 -0.90RUo.02-0.10 
Nb,Ru,_, 

NbS, 


1 Ee 


1.30 

1.34 
4.54-16.0 
10.8-15.8 
4.18, 4.25 
2.95 

2.0 

1.8 
0.7-2.1 
0-~5.3 
4.27-4.75 
10-14.5 
16.10 

6-9 

14.9 
14.4-15.3 
11.3-12.9 


13.5-17.0 
6.0-11 
15-16.8 
12.5-16.35 
9.8-13.8 
13.8 
2.9-5.6 
5.8-8.2 
4-5 
12-14 
(extrap- 
olated) 
4.84 
<1.17-5.8 


Crystal 
structure 


typett 


AlS 


Al5 


Cubic 


Cis 


Cubic and 
tetragonal 
Bl 


Bl 
Tetragonal 


Al2 
Al5S 
D8, 
Al5 
D8, plus cubic 
Al5S 
D8, 
AlS 
D8, 
Al5S 
Al2 
Al5 
D8, plus other 
Al5 


Hexagonal, 
NbSe, type 


SELECTED SUPERCONDUCTIVE COMPOUNDS AND ALLOYS (Continued) 


Crystal 
Substance Taek structure Substance TecRs 
typett 
| 
NbS, 5:0-5.5 Hexagonal, Os,Zr 3.0 
three-layer OseZry =e 1.50-5.6 
type PPb 7.8 
NiSbeeeo0i 20's 6.8-18 AIS PPdiigea <0.35-0.7 
NbSe, 5.15-5.62 Hexagonal, P,Pd, (high temperature) 1.0 
NbS, type P,Pd, (low temp.) 0.70 
Nb, -1.05S€2 2.2-7.0 Hexagonal, PRh E22 
NbS, type PRh, 3 
Nb,Si 1.5 ae PW, 2.26 
Nb, SiSnV, 4.0 Pb,Pd 2.95 
Nb,Sn 18.05 AlS Pb,Pt 2.80 
IND ai Stig 5 18.18, 18.5 Als Pb,Rh 2.66 
Nb,Sn, _, (film) 2.6-18.5 PbSb 6.6 
NbSn, 2.60 Orthorhombic PbTe (plus 0.1 w/o Pb)t 5.19 
Nb3Sn, 16.6 Tetragonal PbTe (plus 0.1 w/o Tl)+ §.24-5.27 
NbSnTa, 10.8 Als PbTlo.27 6.43 
Nb,SnTa 16.4 Als PbTlo.17 6.73 
Nb, ,SnTAao,; 17.6 Als Phil 6.88 
NB; 75SnTag is 17.8 AlS PbT5:675 6.98 
INbz,SaT asa - x 6.0-18.0 PbTijos 7.06 
NbSnTaV 6.2 Als Phgone Mono 7.20-3.68 
Nb,SnTay.5Vo.5 12 AlS PbTI, 3.75-4.1 
NbSnV, 5.5 Al5 Pb;Zr, 4.60 
Nb,SnV 9.8 Als PbZr, 0.76 
Nb, ;SnVo 5 14.2 Als Pd5.oPts:1e2 1.65 
Nb,Ta,_, 4.4-9.2 A2 PdigeRuygs2is-o ~9 
NbTc; 10.5 Al2 Pd, ,S (quenched) 1.63 
Nb, Ti, _, 0.6-9.8 PdSb, 125 
NBg lig 4 9.8 PdSb 1.50 
Nb,U, _, 1.95 max PdSbSe 1.0 
Nbo.ssVo.12 5.7 A2 PdSbTe 12 
Nbo.75ZTo.25 10.8 Pd,Se 0.42 
Nbo.66ZTo.33 10.8 Pd,_7Se 0.66 
Nios Phig.s 1.98 D10, Pd, ,Se 2.3 
NiZr, 1.52 Pauses 2.5 max 
O3Rbo.27-0.29W 1.98 Hexagonal PdSn 0.41 
O,SrTi PdSn, 3.34 
(n = 1.7-12.0 x 1019) 0.12-0.37 Pd,Sn 0.41 
O3SrTi Pd,Sn, 0.47-0.64 
(n = 1018-102") 0.05-0.47 PdTe 2.3, 3.85 
O,SrTi PdTehigs=100 2.56-1.88 
(n = ~10°) 0.47 PdTe, 1.69 
OTi 0.58 PdTe, , 1.89 
O3SrTo.o3W 2-4 Hexagonal PdTe, 5 1.85 
Os Dina 2.0-2.14 Hexagonal Pdi le 4.07 
OV,Zr; Us E9, PdTh, 0.85 
OW, (film) 3135, 1.1 Als Pdo Zio 7.5 
OsReY 2.0 Cl4 PtSb 2.1 
Os,Sc 4.6 cl4 PtSi 0.88 
OsTa 1.95 Al2 PtSn 0.37 
Os3,Th, 1.51 D10, PtTe 0.59 
Os,W,_, 0.9-4.1 PtTh 0.44 
OsW, ~3 Pt,Th, 0.98 
Os,Y 4.7 cl4 Pt;Th 3.13 


tw/o denotes weight percent. 


+tSee key at end of table. 
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Crystal 
structure 


typett 


Cl4 


DO,;, 
Rhombohedral 
Complex 


Cl 

DO, 

Cl6 

Related to Cl6 
Cl6 


Tetragonal 
Like Pd,Te 


B31 
B3l 


BB, 


Substance TILK 
PtTi; 0.58 
Pto 92Uo.98 0.87 
PtV> s 1.36 
PtV; 2.87-3.20 
PtV;.5 1.26 
Pty. sWo.s 1.45 
Pt,W1-; 0.4-2.7 
Pt,Y3 0.90 
Pt,Y 1.57, 1.70 
PtsY, 0.82 
PtZr 3.0 
Reo 641 40.36 1.46 
Re 4Tis 6.60 
Re,Ti, _. 6.6 max. 
Reo. 76Vo.24 4.52 
R€o.92Vo.08 6.8 
Reo.6Wo.4 6.0 
Reo. 5Wo.s Sale: 
Re,Y 1.83 
Re,Zr 5.9 
Re,Zr 7.40 
Rh,7S,5 5.8 
Rh. 6.24SC~0.76 0.88, 0.92 
Rh,Se, _, 6.0 max 
Rh,Sr 6.2 
Rho 4Tao.6 235) 
RhTe, 1.51 
Rho 67T€o.33 0.49 
Rh,Te,_, 1.51 max. 
RhTh 0.36 
Rh3Th, 215 
RhsTh 1.07 
Rh,Ti, -, 2.25-3.95 
Rho 92Uo.08 0.96 
RhV, 0.38 
RhW mgr 
RhY; 0.65 
Rh,Y; 1.48 
Rh3Y 1.07 
RhsY 0.56 
RhZr, 10.8 
Rho 095Zr (annealed) 5.8 
Rho-o.45ZT1-0.55 2.1-10.8 
Rho ;Zro.9 9.0 
Ru,Sc 1.67 
Ru,Th 3.56 
RuTi 1.07 
Rup 0sTio.95 25 
Rug: Tig.o 3B 
Ru,Tig 6 V, 6.6 max 
Ruo 45Vo.55 4.0 
RuW ES 


+tSee key at end of table. 


SELECTED SUPERCONDUCTIVE COMPOUNDS AND ALLOYS (Continued) 


Crystal Crystal 
Structure Substance TOK structure 
typett bs typett 
Als Ru,Y 152 Cl4 
B-phase Ru,Zr 1.84 Cl4 
Als Rug. ,;ZIo.9 Da, A3 
Als SbSn 1.30-1.42, BI or distorted 
Als 1.42-2.37 Bl 
Al SbTi, 5.8 AlS 
Sb, Tl, sy 
Sbo.01 -0.03V0.99-0.97 3.76-2.63 A2 
Cl5 SbV; 0.80 Al5 
D10, Si,Th B52 C,, a-phase 
A3 Si,Th 2.4 C32, B-phase 
Al2 SiV, el Al5 
Al2 Sip. o V3Alo.; 14.05 Al5 
Sip. 9 V3Bo.; 15.8 Als 
D8, Sip. V3Co.1 16.4 Als 
A3 SiV,.5,Cfo.3 11.3 AlS 
Sig. 9 V3Geo,; 14.0 Als 
D8, SiV,7Moo.3 a7 Als 
Cl4 SiV,.7Nbo.3 12.8 AlS 
cl4 SiV, 7Ruo 3 29 Al5 
Al2 SIV, 7Tio,s 10.9 AIS 
Cubic SIV, 7Zro.3 13.2 Als 
Si,W; 2.8, 2.84 
S19.174-0.1041 0.826 -0.896 6.5-<4.2 Als 
cls SnTa, 8.35 Al5, highly 
D8, ordered 
C2 SnTa, 6.2 AIS, partially 
ordered 
SnTaV, 2.8 Als 
B, SnTa,V 37 Al5 
D10, Sn.Te,_, 
(n = 10.5-20 x 107°) 0.07-0.22 Bl 
Snell 2.37-5.2 
SnV, 3.8 Als 
Al5 SNo.02-0.057V0.98-0.943 2.87-~ 1.6 A2 
A3 Tap 025 Lio.o75 ile! Hexagonal 
Tao.951 10.95 2.9 Hexagonal 
Tao.05-0.75V0.095-0.25 4.30-2.65 A2 
cls Ta9.3-1Wo.2-0 1.2-4.4 A2 
Teo.1-0.4W0.9-0.6 1.25-7.18 Cubic 
Cl6 Tc9.50Wo.s0 Uso2 a plus o 
Tco.60W0.40 7.88 o plus « 
Te,Zr 9.7 Al2 
Hexagonal,c.p.  Tho-o.55Y1-0.45 1.2-1.8 
cl4 Tio.70V0.30 6.14 Cubic 
Cis eV 0.2-7.5 
B2 Tio,s5ZTo,5 (annealed) 1223 
Tip, 5ZTo.5 (quenched) 20 
V,Zr 8.80 CIs 
Vo.26ZT 0.74 ~5.9 
B2 W.Zr 2.16 Cis 
A3 
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SELECTED SUPERCONDUCTIVE COMPOUNDS AND ALLOYS (Continued) 
CRITICAL FIELD DATA 


H,, 
Substance pale as Substance Ane Ae 

Ag2F 2:5) InSb 1,100 
Ag,NO,, 57 Inet 252-284 
Al,CMo, 1,700 Ino g Ilo. 252 
BaBi, 740 Mg~0.4711~0.53 220 
Bi,Pt 10 Moo 16! 10.84 <985 
Bi,Sr 530 NbSn, 620 
Bi, Tl; > 400 PbTlo 27 756 
CdSn > 266 PbTlo.17 796 
CoSi, 105 PbTlo.12 849 
Cro. 1 Tio,3Vo.6 1,360 PbTlo.075 880 
In, -o.86M0-0.14 272.4-259.2 PbTlo.04 864 


KEY TO CRYSTAL STRUCTURE TYPES 


* Struck- 
turbericht” Example Class 

type* 

Al Cu Cubic, f.c. 

A2 W Cubic, b.c. 

A3 Mg Hexagonal, close packed 
A4 Diamond Cubic, f.c. 

A5 White Sn Tetragonal, b.c. 
A6 In Tetragonal, b.c. (f.c. cell 

usually used) 

A7 As Rhombohedral 
A8 Se Trigonal 

Al0 Hg Rhombohedral 
Al2 a-Mn Cubic, b.c. 

Al3 B-Mn Cubic 

Al5 “B-W” (W, 0) Cubic 

Bl NaCl Cubic, f.c. 

B2 CsCl Cubic 

B3 ZnS Cubic 

B4 ZnS Hexagonal 

B8, NiAs Hexagonal 

B8, Ni,In Hexagona! 

B10 PbO Tetragonal 

Bll y-CuTi Tetragonal 

B17 PtS Tetragonal 

B18 CuS Hexagonal 

B20 FeSi Cubic 

B27 FeB Orthorhombic 
B31 MnP Orthorhombic 
B32 NaTl Cubic, f.c. 

B34 PdS Tetragonal 

B, 6-CrB Orthorhombic 
B, MoB Tetragonal, b.c. 
B, WC Hexagonal 

B; y-MoC Hexagonal 

Cl CaF, Cubic, f.c. 

Cl, MgAgAs Cubic, f.c. 

G2 FeS, Cubic 

C6 Cdl, Trigonal 

Cllb MoSi, Tetragonal, b.c. 
C12 CaSi, Rhombohedral 
C14 MgZn, Hexagonal 
CONS) Cu,Mg Cubic, f.c. 


**Struck- 
turbericht” 


type* 


Example 


Class 


AuBe, 
CuAl, 
FeS, 
Fe,P 
PbCl, 
AIB, 
MgNi, 
Co,Si 
ZrSi, 
TiSi, 
Si,Th 
BiF, 
Fe,C 
Na3As 
Ni3;Sn 
NiAl, 
TiAl, 
Ni3P 
Al,Ba 
PtSn, 
CaB, 
MnU, 
CaZn, 
La,0, 
Sb,S, 
Th3P, 
Ta3;B, 
Fe,Zn,o 
Cu,Zng 
Cu,Al, 
Mn.;Si,; 
CrFe 
Mo,B, 
Fe,Th, 
CaTiO, 
Fe,;W3C 
CuAu 
Cu,Au 
ThH, 
Fe,N 


Cubic 
Tetragonal, b.c. 
Orthorhombic 
Trigonal 
Orthorhombic 
Hexagonal 
Hexagonal 
Orthorhombic 
Orthorhombic 
Orthorhombic 
Tetragonal, b.c. 
Cubic, fic. 
Orthorhombic 
Hexagonal 
Hexagonal 
Orthorhombic 
Tetragonal 
Tetragonal, b.c. 
Tetragonal, b.c. 
Orthorhombic 
Cubic 
Tetragonal, b.c. 
Hexagonal 
Trigonal 
Orthorhombic 
Cubic, b.c. 
Orthorhombic 
Cubic, b.c. 
Cubic, b.c. 
Cubic 
Hexagonal 
Tetragonal 
Rhombohedral 
Hexagonal 
Cubic 

Cubic, f.c. 
Tetragonal 
Cubic 
Tetragonal, b.c. 
Hexagonal 


*See “Handbook of Lattice Spacing and Structures of Metals”, W.B. Pearson, Vol. I, Pergamon Press, 1958, p. 79. and Vol. II, Pergamon Press, 1967, p. 3. 


HIGH CRITICAL MAGNETIC-FIELD SUPERCONDUCTIVE COMPOUNDS AND ALLOYS 


With Critical Temperatures, H,,, H.., H.3, and the Temperature of Field Observations, T.,,, 


Substance Dok Hy, kg Ho, kg H.3, kg Hei, NGS 
Al,CMo, 9.8-10.2 0.091 156 1.2 
AINb; 0.375 
Ba,O,Sr, _,Ti <0.1-0.55 0.0039 max. 
Big. sCdo.;Pbo.27Sno.13 >24 3.06 
Bi,Pb, —, 7.35-8.4 0.122 max. ~ 30 max 4.2 
Big. 56Pb0.44 8.8 15 42 
Biz. 5 wioPbo2.5 wot 2.32) 
Bio o99Pbo.901 0.29 2.8 
Big. o2Pbo.o8 0.46 0.73 
Big 53Pbo.32SNo.16 >25 3.06 
Bi, ~9.935N9~0.07 0-0.032 cw) 
Bi,Tl, 6.4 > 5.56 3.35 
C3K (excess K) 0.55 0.160 (H Lc) 0.32 
0.730 (H|\c) 0.32 
CgK 0.39 0.025 (H Lc) 0.32 
0.250 (H||c) 0.32 
Co.44M0o 56 12.5-13.5 0.087 98.5 12 
CNb 8-10 0.12 16.9 4.2 
CNbo.4T 40.6 10-13.6 0.19 14.1 ile 
CTa 9-11.4 0.22 4.6 eZ 
Ca,O3Sr, _,Ti <0.1-0.55 0.002-0.004 
Cdo.1H80.9 0.23 0.34 2.04 
(by weight) 
Cdo.05H80.95 0.28 0.31 2.16 
Cro.10Ti9.30Vo0.60 5.6 0.071 84.4 0 
GaN 5.85 0.725 4.2 
Ga,Nb, _., >28 4.2 
GaSb (annealed) 4.24 2.64 3.5 
GaVi95 5.3 713%** 
GaV) 13.5 6.3-14.45 230-300** 0 
GaV; 0.4 350*** 0 
500** 
GaV, 5 915 121* 0 
Hf,Nb, > 52->102 12 
Hf,Ta, > 28-> 86 1.2 
H0.05Pbo.95 0.235 2.3 
H0.101PBo.809 0.23 4.3 42 
H£0.15Pbo.85 ~6.75 >13 2.93 
Ino. ogPbo.02 3.45 0.1 0.12 2.76 
Ino. o6Pbo.04 3.68 0.1 0.12 0.25 2.94 
Ino. 94PBo.06 3.90 0.095 0.18 0.35 3.12 
Ino.913Pbo.087 4.2 ~0.17 0.55 2.65 
Ino.316Pbo.684 0.155 3.7 4.2 
Ino.17Pbo.83 2.8 5:5 4.2 
In; ooo l1.002 3.5-3.7 h2* 0 
Ino 95Tlo.05 0.263 0.263 3.3 
Ino.o0T 10.10 0.257 0.257 3.25 
Ino.g3Tlo.17 0.242 0.39 iSxal 
Ingello.ss 0.216 0.50 3.16 
LaN 1.35 0.45 0.76 
La,S, 6.5 ~0.15 >25 <3 
La,Se, 8.6 ~0.2 >25 125, 
M0o.52Reo.48 11.1 14-21 22-33 4.2 
18-28 37-43 113} 
M0o.6+0.0sR€o.395 10.6 14-20 20-37 4.2 
19-26 26-37 1.3 
Mo. 9.51C~o.5 ~ 75* 0 
MOo 16Tio.84 4.18 0.028 98.7* 0 
36-38 3.0 
M06 9131 10.087 2.95 0.060 ~15 4.2 
M0o9,.1-0.3U0.9-0.7 1.85—2.06 >25 
Moo .17ZTo.83 ~30 
Ni12.8 w/o) Nb 15.2 >9.5 13.2 
NNb (wires) 16.1 153* 0 
132 4.2 
95 8 
53 12 
NNb,O,_, 13.5-17.0 ~ 38 
NNb,Zr,_, 9.8-13.8 4-> 130 4.2 
No.93Nbo0.85ZTo.15 13.8 > 130 4.2 
Nao.o86Pbo.914 0.19 6.0 
0.28 2.05 


Nao.016PDo.984 


tw/o denotes weight percent. 
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HIGH CRITICAL MAGNETIC-FIELD SUPERCONDUCTIVE COMPOUNDS AND ALLOYS (Continued) 


Substance Tis °K Ay, kg H.2, kg H.3, kg Tos» °Kt 
Nb 9.15 2.020 | 1.4 
1.710 4.2 
Nb 0.4-1.1 3-5.5 4.2 
Nb (unstrained) 1.1-1.8 3.40 6-9.1 4.2 
Nb (strained) 1.25-1.92 3.44 6.0-8.7 4.2 
Nb (cold-drawn wire) 2.48 4.10 ~10 4.2 
Nb (film) >25 4.2 
NbSc > 30 
Nb,Sn 0.170 221 4.2 
70 14.15 
54 15 
34 16 
17 17 
Nbo.;Tao.9 0.084 0.154 4.195 
Nbo.2Tao.8 10 4.2 
Nbo.65-0.73140.02-0.102To,25 >70->90 4.2 
Nb, Ti, _, 148 max. 1.2 
120 max 4.2 
Nbo.222U0.778 1.98 23 be 
Nb,Zr,_, 127 max. 12 
94 max. 4.2 
O,SrTi 0.43 .0049* .504* 0 
O,SrTi 0.33 .00195* .420* 0 
PbSb, ,;. (quenched) =i BS) 4.2 
PbSb, ./. (annealed) >0.7 4.2 
PbSb2 § w/o (quenched) >2.3 4.2 
PbSb2 g w/o (annealed) >0.7 4.2 
Pbo.8729N0.129 0.45 1.1 
Pbo.9659N0.035 0.53 0.56 
Pb, ~0.26Tlo-0.74 7.20-3.68 2-6.9* 0 
PbTl.17 6.73 4.5* ; 0 
Reo. 26Wo.74 > 30 
SBo.935No.07 0.12 Si 
SiV; 17.0 0.55 156*** 
Sn, Tez, 0.00043- 0.005— 0.012- 
0.00236 0.0775 0.079 
Ta (99.95%) 0.425 1.850 1.3 
0.325 1.425 CPM | 
0.275 eligs 2.66 
0.090 0.375 3.72 
Tao. sNbo,5 3.55 4.2 
Tao.6s-olio.3s-1 4.4-7.8 > 14-138 1.2 
Tao. sTio,s 138 1.2 
Te ~3.3 0.25* 0 
Tc, W,-_, 5.75-7.88 8-44 4.2 
Ti 27 4.2 
Tio.75Vo.25 5.3 0.029* 199* 0 
Tio.775Vo.225 4.7 0.024* 172* 0 
Tig.615Vo0.385 7.07 0.050 ~34 4.2 
Tio.s16Vo0.484 7.20 0.062 ~28 4.2 
Tio.415Vo.585 7.49 0.078 ~25 4.2 
Tio.12Vo.88 17.3 28.1 4.2 
Tio.o9Vo.91 14.3 16.4 4.2 
Tip.o6Vo.94 8.2 12.7 4.2 
Tio.03Vo.97 3.8 6.8 4.2 
Ti,V1-x 108 max. 1.2 
Vv 5.31 ~0.8 ~3.4 1.79 
~0.75 ~3.15 2 
~0.45 ~2.2 3 
~0.30 ~1.2 4 
Vo.26£ZT 0.74 5.9 0.238 1.05 
0.227 1.78 
0.185 3.04 
0.165 3.5 
W (film) 1.7-4.1 >34 1 


+Temperature of critical field measurement. 
*Extrapolated. 
**Linear extrapolation. 
*** Parabolic extrapolation. 
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TABLES OF PROPERTIES OF SEMICONDUCTORS 
Compiled by Dr. Brian Randall Pamplin 


The term “semiconductor” is applied to a material in which electric current is carried by electrons or holes 
and whose electrical conductivity when extremely pure rises exponentially with temperature and may be 
increased from this low ‘‘intrinsic’”’ value by many orders of magnitude by “doping” with electrically active 
impurities. 

Semiconductors are characterised by an energy gap in the allowed energies of electrons in the material 
which separates the normally filled energy levels of the valence band (where ‘‘missing”’ electrons behave 
like positively charged current carriers “holes’) and the conduction band (where electrons behave rather 
like a gas of free negatively charged carriers with an effective mass dependent on the material and the 
direction of the electrons’ motion). This energy gap depends on the nature of the material and varies with 
direction in anisotropic crystals. It is slightly dependent on temperature and pressure, and this dependence is 
usually almost linear at normal temperatures and pressures. 

The data is presented in three tables. Table I ‘“‘General Properties of Semiconductors” lists the main 
crystallographic and semiconducting properties of a large number of semiconducting materials in three 
main categories; ‘““‘Tetrahedral Semiconductors” in which every atom is tetrahedrally co-ordinated to four 
nearest neighbour atoms (or atomic sites) as for example in the diamond structure; ‘‘Octahedral Semi- 
conductors” in which every atom is octahedrally co-ordinated to six nearest neighbour atoms—as for 
example in the halite structure; and “Other Semiconductors’’. 

Table II gives more detailed information about some better known semiconductors, while Table III 
gives some information about the electronic energy band structure parameters of the best known materials. 
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TABLE I 


GENERAL PROPERTIES OF SEMICONDUCTORS 
(listed by Crystal Structure) 


oo A ; — of eee an 

i i Melti Room Tem- erma ‘orma- emperature 

Substance Saya reaghen ope Point” perature Condue- tion k Electrons Holes Remarks 
temperature) (°K) Energy Gap (eV) __ tivity cal/ (cm?/V.s) 


mole 
a 


PART A ADAMANTINE SEMICONDUCTORS 
§Al Diamond Structure Elements (Strukturbericht symbol A4, Space Group Fd3m -0}) 


C 3.5597 3.51 4300 5.4 2000 161 1800 1400 
Si 5.43072 2.3283 1685 1.107 1240 77.5 1900 500 
Ge 5.65754 5.3234 1231 0.67 640 69.5 3800 1820 
a-Sn 6.4912 5.765 503 0.08 64 2500 2400 


§A2 Sphalerite (Zinc Blende) Structure Compounds (Strukturbericht symbol B3 Space Group F 4 3m-T}) 
I VII Compounds 


CuF 4,255 

CuCl 5.4057 3.53 695 

CuBr 5.6905 4.72 770 2.94 115 

Cul 6.0427 5.63 878 105 

AgBr 102 4000 

AglI 6.473 5.67 93 30 

II VI Compounds 

BeS 4,865 2.36 

BeSe 5.139 4.315 

BeTe 5.626 5.090 

BePo 8.38 7.3 

ZnO 4.63 see § A3 
Zn8 © 5.4093 4.079 2100 3.54 140 114 180 5(400°C) see also § A3 

ZnSe 5.6676 5.42 1790 2.58 140 101 540 28 

ZnTe 6.101 5.72 1568 2.26 140 90 340 100 

ZnPo 

CdS 5.5818 1750 see § A3 
CdSe 6.05 1512 see § A3 

CdTe 6.477 5.86 1365 1.44 55 81 1200 50 

CdPo 

HgS 5.8517 7.73 ~2020 usually cinnabar 

HegSe 6.084 8.25 1070 - 0.10 10 59 20000 

HgTe 6.460 8.17 943 —0.15 20 58 25000 350 

III V Compounds 

BN 3.615 3.49 3000 ~4 200 195 

BP(L.T.) 4.538 2.9 ~6 500 70 

BAs 4.777 

AIP 5.451 2.85 1770 2.5 

AlAs 5.6622 3.81 1870 2.16 150 1200 420 

AlSb 6.1355 4,218 1330 1.60 600 140 200-400 550 

GaP 5.4505 4.13 1750 2.24 1100 152 300 100 

GaAs 5.65315 5.316 1510 1.35 370 128 8800 400 

GaSb 6.0954 5.619 980 0.67 270 118 4000 1400 

InP 5.86875 4.787 1330 1.27 800 134 4600 150 

InAs 6.05838 5.66 1215 0.36 290 114 33000 460 

InSb 6.47877 5.775 798 0.165 160 107 78000 750 

Other Sphalerite Structure Compounds 

MnS ee see also § A3 
MnSe . see also 

B-SiC 4.348 3.21 3070 2.3 4000 ay 
GarTe; 5.899 5.75 1063 ~1.0 ~14 65 

InzTe;(H.T.) 6.150 5.8 940 ~1.0 ~8 47.4 ~10 

MgGeP, 5.652 

ZnSnP, 5.65 2.1 

ZnSnAs,(H.T.) 5.851 5.53 1050 ~0.7 70 


§ A3 Wurtzite (Zincite) Structure Compounds (Strukturbericht symbol B4, Space Group P 6:me-Cyv) 
I VII Compounds 


CuCl 3.91 6.42 T, 680°K 
CuBr 4.06 6.66 T, 658°K 
Cul 431 7.09 a 
Agl 4.580 7.494 2.63 Sie 
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Substance 


Lattice Parameters 


GENERAL PROPERTIES OF SEMICONDUCTORS (Continued) 


Density 
(A° Room (gm/ce) 


temperature) 


Melting 
Point 
(°K) 


Energy Gap (eV) 


TABLE 1 


Minimum 
Room Tem- 
rature 


Thermal 
Conduc- 
tivity 


Heat of 
Forma- 


tion k 
/ 


mole 


Mobility (Room 
Temperature) 


Electrons 
(cm?2/V.s) 


Remarks 


TU tttItItEItIESStSSStSSSsSsSsaa 
II VI Compounds 


~2500 
1500 
1200 


BeO 2.698 4.380 
MgTe 4.54 7.39 3.85 
ZnO 3.24950 5.2069 5.66 
ZnS 3.8140 6.2576 4.1 
ZnSe 3.996 6.626 

ZnTe 4.27 6.99 

CdS 4.1348 6.7490 4.82 
CdSe 4.299 7.010 5.66 
CdTe 4.57 7.47 

III V Compounds 

BP(H.T.) 3.562 5.900 

AIN 3.111 4.978 3.26 
GaN 3.190 5.189 6.10 
InN 3.5383 5.693 6.88 
Other Wurtzite Structure Compounds 
MnS 3.985 6.45 

MnSe Al. a G72, 

SiC 3.076 5.048 
MnTe 4.078 6.701 

Al.S; 3.579 5.829 2.55 
Al.Ses 3.890 6.30 3.91 


§ A4 Chalcopyrite Structure Compounds (Strukturbericht symbol E1;, Space Group I 42d —D!?2 


I III VI, Compounds 


CuAlS, 
CuAlSez 
CuAlTe, 
CuGasS, 
CuGaSez 
CuGaTez 
Culn8, 
CulInSe, 
CulInTe, 
CuTIS, 
CuTISe.(L.T.) 
CuFeS8, 
CuFeSe, 
CuLaS, 
AgAlS, 
AgAlSez 
AgAlTe, 
AgGaS8, 
AgGaSe: 
AgGaTe, 
AgIn8,(L.T.) 
AgInSez 
AgInTe, 
AgFeS, 


5.323 10.44 3.47 
5.617 10.92 4.70 
5.976 11.80 5.50 
5.360 10.49 4.35 
5.618 11.01 5.56 
6.013 11.93 5.99 
5.528 11.08 4.75 
5.785 11.57 5.77 
6.179 12.365 6.10 
5.580 11.17 6.32 
5.844 11.65 7.11 
5.25 10.32 

5.65 10.86 

5.707 10.28 3.94 
5.968 10.77 5.07 
6.309 11.85 6.18 
5.755 10.28 4.72 
5.985 10.90 5.84 
6.301 11.96 6.05 
5.828 11.19 5.00 
6.102 11.69 5.81 


6.42 12.59 6.12 
5.66 10.30 4.53 


II IV V. Compounds 


ZnSiP2 
ZnGeP, 
CdSiP; 
CdGeP, 
CdSnP, 
ZnSiAs 
ZnGeAs, 
ZnSnAs- 
CdSiAs, 
CdGeAs, 
CdSnAs, 


5.400 
5.465 


5.678 


10.441 3.39 
10.771 4.17 
10.431 4.00 
5.741 10.775 4.48 
5.900 11.518 

5.61 10.88 4.70 
5.672 11.153 5.32 
5.8515 11.704 5.53 
5.884 10.882 

5.9427 11.2172 5.60 
6.0944 11.9182 5.72 


1270 
1160 


1310 
1150 


1250 
970 


680 
1150 
850 


1220 
1000 


1120 
990 


1053 
965 


1640 
1295 
~1470 
~1060 


~1350 
~1150 
~ 910 


~ 903 
880 


~1.0 


4.1 
3.1 


0.96, 1.63 
0.82, 1.0 


1.18 
0.96, 0.52 


2.3 
2.2 
2.2 
1.8 
1.5 
lee 
0.85 
0.65 


0.53 
0.26 
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37 
49 


30 


110 
150 


40 
70 


197 
157 
133 


426 
367 


180 


400 
650 


1000 


1000 


70 
22000 


50 
300 


25 
250 


disorders at 910°K 


disorders at 903°K 


Substance 


Lattice Parameters 
(A° Room 


temperature) 
eee 
§ A5 “Defect Chalcopyrite”’ Structure Compounds (Strukturbericht symbol E3, Space Group I 4 — Sj) 


Density 
(gm/ce) 


4.37 
4.95 
3.80 
5.21 
5.67 
5.44 
5.83 


3.06 
4.54 
5.10 
4.03 
5.32 
5.77 
5.9 


4.11 
5.05 
5.81 
5.00 
6.18 
6.3 

6.3 


3.21 


ZnAlSe4 5.503 10.90 
ZnAlsTe,(?) 5.904 12.05 
JnGa28.(?) 5.274 10.44 
ZnGaSe,(?) 5.496 10.99 
ZnGarTe,(?) 5.937 11.87 
ZnIn2Se4 5.711 11.42 
ZnInzTe, 6.122 12.24 
CdAl.8, 5.564 10.32 
CdAl.Se, 5.747 10.68 
CdAl.Te,(?) 6.011 12.21 
CdGaz8, 5.577 10.08 
CdGaSe4 5.743 10.73 
CdGarTe, 6.093 11.81 
CdIn.Te, 6.205 12.41 
HgAlS, 5.488 10.26 
HgAl,Se, 5.708 10.74 
HgAl.Te,(?) 6.004 12.11 
HgGae8, 5.507 10.23 
HgGa.Se, 5.715 10.78 
HgIn.Se, 5.764 11.80 
HgIn:Te,(?) 6.186 12.37 
§ A6 Other Adamantine Compounds 
asiC 3.0817 
15.1183 
HgsGasTeg 6.235 
HgsInzTeg 6.328 


Cd In, Se, a=c=5.823 


Melting 
Point 
(°K) 


1250 
1075 


1060 


1100 
980 


3070 


PART B OCTAHEDRAL SEMICONDUCTORS 


Halite Structure Semiconductors (Strukturbericht symbol B1, Space Group Fm3m — 0) 


SnSe 6.020 

SnTe 6.313 

PbS 5.9362 7.61 

PbSe 6.1243 8.15 

PbTe 6.454 8.16 

Selected Other Binary Chalcides 

BiSe 5.99 7.98 

BiTe 6.47 

EuSe 6.191 

GdSe 5.771 

NiD 4.1684 6.6 

CdO 4.6953 

SrS 6.0199 3.643 

Selected Multineny Compounds 

AgSbSez 5.786 6.60 

AgSbTey (or 6.078 a2 
AgioSb2oTes2) 

AgBiS.(H.T.) 5.648 

AgBiSe2(H.T.) 5.82 

AgBiTe,(H.T.) 6.155 

Cu,CdSns , 5.586 10.83 


1133 
1080(max) 


1390 
1340 
i180 


880 


2300 
2400 


2260 
1700 
3000 


910 
830 


TABLE I. 
GENERAL PROPERTIES OF SEMICONDUCTORS (Continued) 


Minimum 
Room Tem- 
rature 
Energy Gap (eV) 


(1.26 or 0.9) 


0.6 
0.86 


2.86 


0.7 
es 


0.5 


0.37 
0.26 
0.25 


0.4 
1.8 


2.0 or 3.7 
2.5 
4.1 


0.58 
0.7, 0.27 


1.16 
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Thermal 
Conduc- 
tivity 


91 


23 
17 
23 


2.4 


mole 


200 


400 


2000 


104 600 
94 1000 
94 1600 

4 

127 100 

<2 


Heat of Mobility (Room 
Forma- Temperature) 
tion k Electrons Holes Remarks 
V (cm V.s' 


6H structure 


B3 with super lattice 
B3 with super lattice 


600 
900 
600 


Substance 


Si 
Ge 
aSn 
Te 


TABLE II 


SEMICONDUCTING PROPERTIES OF SELECTED MATERIALS 


Minimum 

Energy Gap 
(eV) 

1syabs ORI 
PLO dete log 
0.67 0.744 
0.08 0.094 
0.33 


III-V Compounds 


AlAs 
AlSb 
GaP 
GaAs 
GaSb 
InP 
InAs 
InSb 


2.2 
1.6 
2.24 
1.35 
0.67 
1.27 
0.36 
0.165 


II-VI Compounds 


ZnO 
ZnS 
ZnSe 
ZnTe 
CdO 
Cds 
CdSe 
CdTe 
HgSe 
HgTe 


3.2 

3.54 
2.58 
2.26 

Payee et 

2.42 
1.74 
1.44 
0.30 
0.15 


2.40 
1.53 
0.78 
1.41 
0.43 
0.23 


2.80 


Halite Structure Compounds 


PbS 
PbSe 
PbTe 


Others 


ZnSb 
CdSb 
BisSs 
Bi.Se; 
Bi.Tes 
Mg,Si 
Mg:2Ge 
Mg:Sn 
M g3Sbe 
Zn3Ase 
Cd;3Ase 
GaSe 
GaTe 
InSe 
TlSe 
CdSnAs_ 
GazTe; 
a -InoTe; 
B -InzTe; 
HgsIn2Tes 
SnO, 


0.37 
0.26 
0.25 


0.50 
0.45 
1.3 

0.27 
0.13 


0.21 


0.93 
0.55 
2.05 
1.66 
1.8 
0.57 
0.23 
ip 
ili 
1.0 
0.5 


0.28 
0.16 
0.19 


0.56 
0.57 


0.77 
0.74 
0.33 
0.32 


1.80 


1.55 
1.2 


dE, 
dT 
x 1LOF 
eV/°C 


=P 4p} 
Onl 
—0.5 


+4 


—0.95 
—6.4 


—3.5 


3.6 
~3.9 


—4.8 


Density 
dK, of States 
dP Electron 

x 108 Effective 
eV.cm?/kg Mass Mdp 
(Mo) 
—2.0 ibe 
+7.3 0.55 
0.02 
0.68 
—1.6 0.09 
—1.7 0.35 
+9.4 0.068 
sri 0.050 
+4.6 0.067 
+8 0.022 
+15 0.014 
+0.6 0.38 
+5.7 
+6 
+6 
0.1 
+3.3 0.165 
0.13 
+8 0.14 
0.030 
0.017 
0.16 
0.3 
—7 0.21 
0.15 
0.15 
0.58 
0.46 
0.37 
0.046 
0.3 
0.05 
0.7 
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Electron Mo- 
bility and 
Temperature 
Dependence 


B 


1,900 
3,800 
2,500 
1,100 


1,200 
400 

280 

320 

20 

10 
100,000 


14 
900 
30 
25,000 


n —x 
cm?/V.s 


2.6 
1.66 
1.65 


rts ee 
aNooounn 


1.5 


1.0 


2.0 


Density 
of States 
Hole Effec- 


tive Mass 


Ma, 
(mo) 


0.23 


0.41 


0.8 
0.6 
0.35 


0.5 


0.1 
0.34 
0.14 


1.07 


0.6 


Hole Mo- 
bility and 
Temperature 
Dependence 
Hy —-x 
em?/V.s 
500 2.3 
1,820 2.33 
2,400 2.0 
560 
420 
500 1.8 
150 1.5 
500 2.1 
1,400 0.9 
200 «2.4 
460 2.3 
750 2.1 
5(400°C) 
28 
100 
50 
350 
1,000 2.2 
1,500 2.2 
750 2.2 
1.5 
2,000 1.5 
1,100 
675 
5101.95 
70 
110 
260 
82 
10 
20 
20) 1:5 
50 «1.1 
5 
11,000 
78 


TABLE III 
PART A. DATA ON VALENCE BANDS OF SEMICONDUCTORS (Room Temperature data) 


Band Curvature Effective Mass | 

Substance Heavy Light “Split-off” 
Holes Holes Band Holes 

(Expressed as fraction of free electron mass) 


Measured (Light) 
Hole Mobility 
cm?/V.s 


Energy Separation of 
“Split-off” Band 
(eV) 


Semiconductors with Valence Band Maximum at Centre of Brillouin Zone (“T”’’) 


Si 0.52 0.16 0.25 0.044 500 
Ge 0.34 0.043 0.08 0.3 1,820 
Sn 0.3 2,400 
AlAs 

AISb 0.4 0.7 550 
GaP 0.13 100 
GaAs 0.8 0.12 0.20 0.34 400 
GaSb 0.23 0.06 0.7 1,400 
InP 0.21 150 
InAs 0.41 0.025 0.083 0.43 460 
InSb 0.4 0.015 0.85 750 
CdTe 0.35 50 
HgTe 0.5 350 


Semiconductors with Multiple Valence Band Maxima 


Measured (Light) 
Hole Mobility 
~ em?/V.s 


Curvature Effective Masses 
Longitudinal Transverse 
mL 


Number of Equivalent 


Anisotropy 
Valleys Direction my, 


Substance 
ie mr 


4 “LL,” [111] 


PbTe 7S oe? Talila 750 
BizTe; 515 
PART B. DATA ON CONDUCTION BANDS OF SEMICONDUCTORS (Room Temperature Data) 
Single Valley Semiconductors 
Substance Energy Gap (eV) Effective Mass (m,)| Mobility (em?/V.s) Comments 
GaAs 3(or 6?) equivalent [100] val- 
leys 0.36 eV above this maxi- 
mum with a mobility of ~50 
InP 3(or 6?) equivalent [100] val- 
leys 0.4 eV above this min- 
imum. 
InAs equivalent valleys ~1.0 eV 
above this minimum. 
InSb 
CdTe 4(or 8?) equivalent [111] val- 


leys 0.51 eV above this 


Effective Mass | Anisotropy 


Transverse my Comments 
= mr 


6 in [100] OA? 

4 in [111] at “L’”’ 

as Ge (?) 

4 in [111] at oy? 

4in [111] at “LL” 
6 
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STANDARD CALIBRATION TABLES FOR 
THERMOCOUPLES 


The following tables which represent the Temperature-E. M. F. functions 
of various thermocouples should be used with appropriate correction curves 
if precise results are desired. These curves must be determined for each 
individual couple b BPseug AE, the difference between the observed and 
the standard E. ve ., against the standard E. M. F. at three or more 
fixed tomepprabare points. The value AE as shown by such a correction 
curve is then subtracted algebraically from the observed E. M. F. to give 
the true E. M. F. reading. 

In the following tables the fixed or ‘‘cold junction”’ is at 0° C.; when the 
cold junction is not maintained at 0° C. the readings of the E. M. F. must 
be corrected as follows: Et = E(t-te) + Etc where E(t-te) is the observed 
reading, Etc is the E. M. F. for the temperature corresponding to the cold 
junction temperature as read from the standard table and Ht is the E. M. F. 
produced by the hot junction corrected to the value which would be obtained 
with the a junction at 0° C. The temperature corresponding to Et is then 
obtained by reference to the standard table. 

Since the E. M. F.-temperature function is not linear the cold junction 
should be maintained at a temperature very close to that at which the thermo- 
couple was calibrated. Otherwise considerable error will result despite 
the above correction, 


PLATINUM VERSUS PLATINUM-10-PERCENT 
RHODIUM THERMOCOUPLES 


(Electromotive Force in Absolute Millivolts. Temperatures in 
Degrees C (Int. 1948). Reference Junctions at 0° C.) 


Ae; 0 10 20 | 30 40 50 


60 70 | 80 90 


Millivolts 

0/0 0.06} 0.11) 0.17] 0.24) 0.30) 0.36) 0.43] 0.50) 0.57 
100 | 0.64} 0.72) 0.79) 0.87) 0.95) 1.03} 1.11] 1.19] 1.27] 1.35 
200 | 1.44] 1.52) 1.61) 1.69) 1.78] 1.87] 1.96] 2.05] 2.14] 2.23 
300 | 2.32] 2.41] 2.50) 2.59] 2.69} 2.78] 2.87) 2.97] 3.06] 3.16 
400 | 3.25] 3.35] 3.44) 3.54) 3.64) 3.73] 3.83] 3.93] 4.02] 4.12 
500 | 4.22) 4.32) 4.42) 4.52] 4.62) 4.72) 4.82] 4.92] 5.02] 5.12 
600 | 5.22) 5.33) 5.43) 5.53] 5.64) 5.74) 5.84] 5.95] 6.05] 6.16 
700 | 6.26) 6.37| 6.47| 6.58} 6.68) 6.79] 6.90] 7.01] 7.11] 7.22 
800 | 7.33) 7.44) 7.55) 7.66] 7.77| 7.88) 7.99] 8.10] 8.21] 8.32 
900 | 8.43] 8.55) 8.66] 8.77] 8.88) 9.00) 9.11] 9.23] 9.34! 9.46 
1000 | 9.57} 9.69] 9.80) 9.92/10.04/10.15/10.27/10.39/10.51/10.62 
1100 /10.74/10.86)10.98)11.10/11.22)11.34/11.46]11.58]11.70/11.82 
1200 |11.94/12.06)12.18/12 30/12 .42)12.54/12.66|12.78/12.90|13.02 
1300 |13.14/13.26)13.38/13.50)13.62)13.74/13.86]13.98]14.10|14.22 
1400 |14.34)14.46/14.58)14.70/14.82)14.94/15.05)15.17/15.29|15.41 
1500 |15.53)15.65)15.77|15.89)16.01)16.12/16.24/16.36|16.48/16.60 
1600 |16.72)16.83/16.95)17.07)17.19)17.31|17.42117.54/17.66|17.77 
1700 |17.89/18.01)18.12)18.24)18.36)18.47/18.59 ¥ 


CALIBRATION TABLES 
FOR THERMOCOUPLES (Continued) 


PLATINUM VERSUS PLATINUM-10-PERCENT 
RHODIUM THERMOCOUPLES 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* 
Reference Junctions at 32° F.) 


F | o 10 | 20 20 | 40 50 | 60 | 70 | 80 | 90 
Millivolts 

0 .. |... |... |... | 0.02] 0.06] 0 09] 0.12] 0.15] 0.19 
100 0.22| 0.26| 0.29] 0.33] 0.36] 0.40] 0.44] 0.48| 0.52| 0.56 
200 0.60| 0.64| 0.68| 0.72] 0.76| 0.80| 0.84] 0.89| 0.93] 0.97 
300 1.02| 1.06] 1.11| 1.15] 1.20] 1.24] 1.29] 1.33] 1.38] 1.43 
400 1.47| 1.52| 1.57| 1.62] 1.66] 1.71] 1.76] 1.81] 1.86] 1.91 
500 1.96] 2.01] 2.06| 2.11] 2.16] 2.21] 2.26] 2.31] 2.36] 2.41 
600 2.46| 2.51| 2.56] 2.61] 2.66| 2.72| 2.77| 2.82| 2.87| 2.92 
700 2:98] 3.03| 3.08| 3.14] 3.19| 3.24] 3.29] 3.35| 3.40) 3.45 
800 3.51| 3.56| 3.61| 3.67| 3.72| 3.78| 3.83| 3.88| 3.94] 3.99 
900 4.05| 4.10| 4.16] 4.21] 4.26] 4.32| 4.37| 4.43] 4.49] 4.54 
1000 4.60| 4.65| 4.71| 4.76] 4.82| 4.87| 4.93] 4.99| 5.04] 5.10 
1100 5.16] 5.21] 5.27| 5.33] 5.38| 5.44] 5.50] 5.56] 5.61] 5.67 
1200 5.73| 5.78| 5.84] 5.90] 5.96| 6.02| 6.07] 6.13] 6.19| 6.25 
1300 6.31| 6.37| 6.42| 6.48] 6.54| 6.60| 6.66] 6.72| 6.78| 6.84 
1400 6.90] 6.96| 7.02| 7.08] 7.14] 7.20] 7.26] 7.32| 7.38) 7.44 
1500 7.50| 7.56| 7.62| 7.68] 7.74| 7.80| 7.86| 7.93| 7.99] 8.05 
1600 8.11] 8.17| 8.23] 8.30] 8.36] 8.42] 8.48] 8.55] 8.61] 8.67 
1700 8.73] 8.80| 8.86] 8.92] 8.98] 9.05] 9.11] 9.17) 9.24] 9.30 
1800 9.37| 9.43] 9.49] 9.56] 9.62] 9.69| 9.75] 9.82| 9.88] 9.94 
1900 _|10.01|10.07|10. 14/10. 20|10.27|10. 33/10. 40|10. 47/10. 53/10..60 
2000 —_‘|10.66|10.73|10.79|10. 86/10. 93/10..99|11.06]11. 12/11. 1911.26 
2100 —*|11..32|11.39)11. 46]11.52/11. 59/11 .66/11.72/11.79]11. 8611.92 
2200 —_‘|11.99|12.06|12. 12/12. 19|12. 26/12. 32/12. 39]12. 46/12. 52/12.59 
2300 —-|12.66|12..72|12.79|12. 86|12.92|12.99|13 06/13. 12/13. 19/13. 26 
2400 —(|13..33|13.39|13..46|13 53/13. 59/13. 66|13. 73/13 .79|13 86/13. 92 
2500 —|13..99|14. 06/14. 12/14. 19|14.26/14.32|14.39|14 46/14. 52/1459 
2600 —‘|14..66|14.72/14.79/14.86/14.92/14.99]15.05]15.12]15.19]15.25 
2700 —_—-|15.32/15.39/15.45/15.52|15.58|15.65/15.72/15.78|15.85|15.91 
2800 —(|15. 98/16 05/16. 11/16. 18/16. 24|16..31/16.37/16. 4416. 51/16 .57 
2900 —*|16..64|16..70/16.77|16 83/16 . 90/16 .97|17..03/17 . 10/17. 16|17..23 
3000 —*|17..29/17.36/17.42)17.49/17.55/17.62|17.68|17.75|17.81|17.88 
3100 —‘|17.. 94/18. 01/18. 07/18. 14/18. 20/18.27/18.33|18.40/18.46|18.53 
3200 —-|18.59/18.66 £0. rises b ise: bi od lick sa 


* Based on the International Temperature Scale of 1948. 
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CALIBRATION TABLES 
FOR THERMOCOUPLES (Continued) 


PLATINUM VERSUS PLATINUM-13-PERCENT 
RHODIUM THERMOCOUPLES 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees C 
(Int. 1948) Reference Junctions at 0° C.) 


ONO PWNKO 


900 .18] 9. 4 : ; 
1000 .47|10.60)10.74/10.87/11.00)11.14)11 11. .68 
1100 11.82/11.95)12.09/12.23)12.37/12.50/12 . 06 
1200 13.19)13.33]13.47|13 .61|13.75|13.89)14 44 
1300 14,58/14.72|14.86)15.00)15.14)15.28)15 -83 
1400 15.97/16.11]16.25/16.39|16.52)16.66/16 -22 
1500 17.36,17.49/17 .63]17.77|17.91/18.04/18 59 
1600 18.73)18.86)19.00)19.14)19.27|19.41)19 .95 
1700 20.09| ... ae rs rs 

(Electromotive Force in Absolute Millivolts. Temperatures in 
Degrees F.* Reference Junctions at 32° F.) 
iy 0 10 | 20 30 40 50 60 70 80 90 


Millivolts 

0 = 88 ve ll can | «sf 0.02) 0.06) 0-09) 0512] 0. 
100 0.22) 0.26] 0.29] 0.33/ 0.36] 0.40) 0.44) 0.48] O. 
200 0.60} 0.64] 0.68] 0.72] 0.76] 0.81) 0.85] 0.89) 0. 
300 1.03] 1.08] 1.12] 1.17] 1.21] 1.26] 1.31] 1.36) 1. 
400 1.50) 1.55] 1.60] 1.65] 1.70] 1.75] 1.81] 1.86) 1. 
500 2.01] 2.07] 2.12] 2.17] 2.22] 2.28) 2.33] 2.38) 2. 
600 2.55] 2.60] 2.66] 2.71] 2.77] 2.82) 2.88] 2.94) 2. 
700 3.10} 3.16] 3.22] 3.27] 3.33] 3.39] 3.45] 3.50) 3. 
800 3.68] 3.74] 3.79] 3.85] 3.91] 3.97] 4.03] 4.09) 4. 
900 4.26] 4.32] 4.38] 4.44] 4.50] 4.56) 4.62) 4.69] 4. 
1000 4.87] 4.93] 4.90] 5.05] 5.12] 5.18] 5.24] 5.30] 5. 
1100 5.49] 5.55] 5.61) 5.68) 5.74) 5.81] 5.87] 5.93) 6. 
1200 6.13] 6.19] 6.25) 6.32] 6.38] 6.45] 6.51] 6.58} 6. 
1300 6.77] 6.84] 6.90] 6.97] 7.04] 7.10) 7.17] 7.24) 7. 
1400 7.44] 7.50] 7.57] 7.64] 7.71] 7.77] 7.84] 7.91] 7. 
1500 8.12] 8.18] 8.25] 8.32] 8.39] 8.46] 8.53] 8.60} 8. 
1600 8.81) 8.88] 8.95] 9.02) 9.09] 9.16] 9.23] 9.30) 9 
1700 9.52} 9.59 66] 9 80} 9.87] 9.95]10.02}10 
1800 10.24/10.31)10.38]10.46]10.53}10.60]10.68/10.75]10 
1900 10.97]11.05]11. 12/11. 20/11 .27/11.35)11.42]11.50/11 
000 11.73)11,80}11.88/11.95]12.03}12.11)12.18]12.26]12 
2100 12.49/12 .56|12.64]12.72]12.80/12.87]12.95/13.03/13. 
2200 13. 26]13.33]13.41/13.49113 .56}13 .64/13.72}/13.80)13. 
2300 14.03}14.10]14. 18/14. 26)14.34]14.41]14.49/14.57]/14 
2400 14.80/14. 88)24.95/15 .03}15.11)15. 18]15.26/15.34/15 
2500 15.57)15 .65|15.72)15.80)15. 88115 .95}16.03/16.11)16 
2600 16.34/16. 42/16. 49)16 57/16. 65116. 73/16. 80/16. 88/16 
2700 1Z7.11)17.19]27. 26]17.34]17. 42117. 49]17.57117.65117 
2800 17. 88}17 .95}18.03]18.10}18. 18/18. 26/18.33/18. 41/18 
2900 18.64/18.71]18.79]18. 86/18. 94/19 .02119.09]19.17119 
tie ls 19.47}19.55)19.62/19.70}19.77)19. 85}19. 92120 
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CALIBRATION TABLES 


FOR THERMOCOUPLES (Continued) 
CHROMEL-ALUMEL THERMOCOUPLES 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees C 
(Int. 1948) Reference Junctions at 0° C.) 


ope fits ta ee 


—5.60 |—5.62 |—5.63 


—196 
— 180 
—170 
—160 
—150 
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—5.43 
—5.24 
—5.03 
—4.81 


—4.58 
—4.32 
—4.06 
—3.78 
—3.49 


—3.19 
—2.87 
—2.54 
—2.20 
—1.86 


—1.50 
—1.14 
—0.77 
—0.39 
—0.00 


Ono. oow 
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—5.45 
—5.26 
—5.05 
—4.84 


—4.60 
—4.35 
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wan DIN D QO wm COW RRO bor be 
won enIwOon 


—5.46 
—5.28 
—5.08 
—4.86 


—4.62 
—4.37 
—4.11 
—3.84 
—3.55 


—3.25 
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mmr 


—5.65 
—5.48 
—5.30 
—5.10 
—4.88 


—4.65 


—5.67 
—5.50 
—5.32 
—5.12 
—4.90 


—4.67 


1—4.42 


—4.16 
—3.89 
—3.61 


—3.31 
—3.00 
—2.67 
—2.34 
—2.00 


—1.64 
—1.28 
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—5.68 
—5.52 
—5.34 
—5.14 
—4.92 


—4.70 
—4.45 
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10.36 


—5.70 
—5.53 
—5.35 
—5.16 
—4.95 


—4.72 
—4.48 
—4.22 
—3.95 
—3.66 


—3.37 
—3.06 
—2.74 
—2.41 
—2.07 


—1.72 
—1.36 
—0.99 
—0.62 
—0.23 


0.24 
0.64 
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—5.73 
—5.57 
—5.39 
—5.20 
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* Based on the International Temperature Scale of 1948. 


—5.74 
—5.58 
—5.41 
—5.22 
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—4.79 
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CALIBRATION TABLES CALIBRATION TABLES 


FOR THERMOCOUPLES (Continued) FOR THERMOCOUPLES (Continued) 
CHROMEL-ALUMEL THERMOCOUPLES CHROMEL-ALUMEL THERMOCOUPLES 
Electromotive Force in Absolute Millivolts. Temperatures in Degrees C (Electromotive Force in Absolute Millivolts. Temperatures in Degrees C 
(Int. 1948). Reference Junctions at 0° C.) (Int. 1948). Reference Junctions at 0° C.) 

Re Mr eee 7 8 9 
SCHED 1 2 3 4 5 6 7 8 9 Millivolts 
= 1300]52.46 5 : : : s 
Millivolts 1310|52.81 | 52.85 | 52.88 | 52.92 | 52.95 | 52.99 | 53.02 | 53.06 | 53.09 | 53.13 


560 |23.20 | 23.25 | 23.29 | 23.33 | 23.38 | 23.42 | 23.46 | 23.50 | 23.54] 23.59 1320]53.16 | 53.20 | 53.23 | 53.27 | 53.30 | 53.34 | 53.37 | 53.41 | 53.44 | 53.47 
570 {23.63 | 23.67} 23.72 | 23.76] 23.80 | 23.84 | 23.89 | 23.93 | 23.97 | 24.01 1330]53.51 | 53.54 | 53.58 | 53.61 | 53.65 | 53.68 | 53.72 | 53.75 | 53.79 | 53.82 
580 }24.06 | 24.10} 24.14] 24.18] 24.23 | 24.27] 24.31] 24.36] 24.40] 24.44 1340]53.85 | 53.89 | 53.92 | 53.96 | 53.99 | 54.03 | 54.06 | 54.10 | 54.13 | 54.16 
590 |24.49 | 24.53] 24.57 | 24.61] 24.65] 24.70] 24.74] 24.78 | 24.83 | 24.87 1350/54.20 | 54.23 | 54.27 | 54.30 | 54.34 | 54.37 | 54.40] 54.44] 54.47 | 54.51 
600 }24.91 | 24.95 | 25.00] 25.04] 25.08 | 25.12] 25.17] 25.21 | 25.25 | 25.29 1360]54.54 | 54.57 | 54.61 | 54.64 | 54.68 | 54.71 | 54.74] 54.78 | 54.81 | 54.85 


1370{54.88 | 54.91 
610 [25.34 | 25.38 | 25.42 | 25.47 | 25.51 | 25.55 | 25.59 | 25.64 | 25.68 | 25.72 


630 126.19 | 26.23 | 26.27| 26.32 | 26.36 | 26:40 | 26.44| 26.48 | 26.53 | 26.57 CHROMEL-ALUMEL THERMOCOUPLES 
640 126.61 | 26.65] 26.70] 26.74] 26.78 | 26.82] 26.86] 26.91 | 26.95 | 26.99 i r Tr. j 
650 }27.03 | 27.07 | 27.12 | 27.16 | 27.20 | 27.24] 27.28] 27.33 | 27.37 | 27.41 (Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* 


Reference Junctions at 32° F.) 


. . . . . . . . -<J2 
680 }28.29 | 28.34 | 28.38] 28.42 | 28.46 | 28.50] 28.55 | 28.59] 28.63 | 29.67 1 1 
690 }28.72 | 28.76 | 28.80] 28.84 | 28.88 | 28.93 | 28.97 | 29.01] 29.05 | 29.10 , Millivolts 


Seine = eile eee ee 
710 }29.56 | 29.60 | 29.64] 29.68 | 29.72 | 29.77 | 29.81] 29.85] 29.89] 29.93 — 41 [—5.42 [—5.43 ]—5.44 |—5.45 |—5. 46 |—5.47 |—5.48 |—5. 49 |—5.50 
» 29.97 | 30.02 | 30.06 | 30.10] 30.14 | 30.18 | 30.23] 30.27] 30.31} 30.35 —280--5.30 |—5.31 |—5.32 |—5.34 |—5.35 |—5.36 |—5.37 |—5.38 |—5.39 |—5.40 
730 130.39 | 30.44 | 30.48] 30.52] 30.56 | 30.60} 30.65] 30.69] 30.73) 30.77 —270}-5.20 |—5.21 |—5.22 |—5.23 |—5.24 |—5.25 |—5. 26 |—5.27 |—5.28 |—5. 29 


740. 130.81 | 30.85 | 30.90] 30.94] 30.98] 31.02] 31.06] 31.10] 31.15] 31.19 ~—260F-5.08 |—5.09 |—5.10 |—5.12 |—5.13 |—5.14 |—5.15 |—5. 16 |—5.17 |—5.18 
750 131.23 | 31.27 | 31.31 | 31.35 | 31.40} 31.44 | 31.48] 31.52] 31.56] 31.60 —250f-4.96 |—4.97 |—4.99 |—5.00 |—5.01 |—5.02 |—5.03 |—5.04 |—5.06 |—5.07 

me er er er ered ed eed ee 
760 $31.65 | 31.69 | 31.73 | 31.77] 31.81 | 31.85 | 31.90] 31.94] 31.98] 32.02 — TL J—4.72 |—4.74 |—4.75 |—4.76 |—4.77 |—4.79 |—4.80 |—4.81 |—4. 82 
770 $32.06 | 32.10 | 32.15 | 32.19 | 32.23 | 32.27 | 32.31] 32.35] 32.39] 32.43 —220F-4.58 |—4.59 |—4.60 |—4.62 |—4.63 |—4.64 }—4.66 |—4.67 |—4.68 |—4.70 
780 [32.48 | 32.52] 32.56 | 32.60] 32.64] 32.68 | 32.72] 32.76] 32.81] 32.85 —210}-4.44 |—4.45 |—4.46 |—4. 48 |—4.49 |—4.51 |—4.52 |—4.53 |—4.55 |—4.56 
790 132.89 | 32 92 | 22.97] 33.01 | 33.05] 33.09 | 33.13] 33.18] 33.22] 33.26 —200 }—4.29 |—4.31 |—4.32 |—4.34 |—4.35 |—4.36 |—4.38 |—4.39 |—4.41 |—4.42 

= 190 a mane i PS =i a rs —4.24 |—4.25 |—4.26 |—4.28 
800 |33.30 | 33.34 | 43.38 | 33.42 | 33.46 | 33.50] 33.54] 33.59) 33.63] 33.67 — 00 |—4.01 |—4.03 |—4.04 |—4.06 |—4.07 |—4.09 |—4.10 |—4.12 |—4.13 
810 433.71 | 38.75 | 33.79 | 33.83 | 33.87) 33.91 | 33.95 34.04] 34.08  —~170}-—-3.84 |—3.86 |—3.88 |—3.89 |—3.91 |—3.92 |—3.94 ]—3.95 |—3.97 |—3.98 


* 8 f J : : E 
820 134.12 | 34.16 | 34.20 | 34.24 | 34.28 | 34.32] 34.26] 34.40] 34.44] 384.48 —160)—3.69 |—3.70 |—3.72 |—3.73 |—3.75 |—3.76 |—3.78 |—3.80 |—3.81 |—3. 83 
830 134.53 | 34.57 | 34.61 | 34.65 | 34.69 | 34.73 | 34.77] 34.81] 34.85] 34.89 —150)—3.52 |—3.54 |—3.56 |—3.57 |—3.59 |—3.60 |—3. 62 |—3. 64 |—3. 65 |—3. 67 
840 134.93 | 34.97 | 35.02 | 35.06 | 35.10] 35.14] 35.18] 35.22] 35.26] 35.30 —140/—3.36 |—3.38 |—3.39 |—3.41 |—3. 42 |—3. 44 |—-3.46 |—3.47 |—3.49 |—3.51 
850 135.34 | 35.38 | 35.42 | 35.46 | 35.50 | 35.54] 35.58] 35.63) 36.67] 35.71 —~130/-3.19 |—3.20 |—3.22 |—3.24 |—3.25 |—3.27 |—3.29 |-3.31 |—3.32 |—3. 34 

~120}—3.01 |—3.03 |—3.05 |—3.06 ]—3.08 |—3. 10 |—3.12 |—3.13 ]—3.15 |—3.17 


860)35.75 | 35.79 | 35.83 | 35.87 | 35.91 | 35.95| 35.99| 36.03} 36.07] 36.11 —110/—2.83 |—2.85 |—2. 87 |—2. 89 |—2.90 |—2. 92 |—2. 94 |—2. 96 |—2.98 |—2. 99 
870}36.15 | 36.19 | 36.23 | 36.27 | 36.31 | 36.35| 36.39] 36.43} 36.47] 36.51 —100|—2.65 |—2.67 |—2.69 |—2.71 |—2.72 |—2.74 |—2.76 |—2.78 |—2.80 |—2.82 


880}36.55 | 36.59 } 36.63 | 36.67 | 36.72 | 36.76 | 36.80 | 36.84 | 36.88] 36.92 —90|—2.47 |—2.49 |—2.50 |—2.52 |—2.54 |—2.56 |—2.58 |—2.60 |—2.62 |—2.63 
890}36.96 | 37.00 | 37.04 | 37.08 | 37.12 | 37.16 | 37.20 | 37.24 | 37.28 | 37.32 —80}—2.28 |—2.30 |—2.32 |—2.34 |—2.36 |—2.37 |—2.39 |—2.41 |—2.43 |—2.45 
900)/37.36 | 37.40 | 37.44 | 37.48 | 37.52 | 37.56 | 37.60 | 37.64 | 37.68 | 37.72 —70|—2.09 |—2.11 ]—2.13 |—2.15 |—2.17 |—2.18 |—2.20 |—2.22 |—2.24 |—2.26 

—60}—1.90 |—1.92 |—1.94 |—1.96 |—1.97 |—1.99 |—2.01 |—2.03 |—2.05 |—2.07 


910]37.76 | 37.80 | 37.84 | 37.88 | 37.92 | 37.96 | 38.00} 38.04 | 38.08 | 38.12 —50)]—1.70 |—1.72 |—1.74 ]|—1.76 |—1.78 |—1.80 |—1.82 |—1.84 |—1.86 |—1.88 


920]38.16 | 38.20 | 38.24 | 38.28 | 38.32 | 38.36 | 38.40| 38.44] 38.48 | 38-52  _4ol_y 501-1 50 |-1.54|—1 56 |—1.58 |—1.60 11.62 |-1.64 |-1 66 |— 

930}38.56 f 38.60 | 38.64 | 38.68 | 38.72 | 38.76 | 38.80 | 38.84 | 38.68] 38.02 40] —1-0 1-52 [1.54 11.56 J 1.58 | 1.60 11.62 P16 08 | 1.68 
940}38.95 | 38.99 | 39.03 [ 39.07 | 39.11 | 39.15 | 39.19] 39.23 | 39.27 | 39.31 —20]/—1.10 |—1.12 J—1.14 ]—1.16 |—1.18 J]—1.20 J—1. 22 |—1. 24 ]—1.26 |—1.28 
950]39.35 } 39.39 | 39.43 | 39.47 | 39.51 | 39.55] 39.59] 39.63 | 39.67] 39.71 —10]—0.89 |—0.91 |—0.93 |—0.95 |—0.97 |—0.99 |—1.01 |—1.03 |—1.06 |—1.08 


: (—)0]—0.68 |—0.70 |—0.72 |—0.75 |—0.77 |—0.79 |—0.81 |—0.83 |—0.85 |—0.87 
960|39.75 | 39.79 | 39.83 | 39.86 | 39.90 | 39.94] 39.98] 40.02 | 40.06] 40.10 
970/40.14 | 40.18 | 40.22} 40.26 | 40.30 | 40.34] 40.38] 40.41} 40.45| 40.49  (+)0|—0.68 |—0. 66 |—0. 64 |—0. 62 |—0. 60 |—0. 58 |—0. 56 |—0. 54 |—0. 52 |—0. 49 


980/40.53 | 40.57 | 40.61 | 40.65 | 40.69 } 40.73 | 40.77] 40.81 | 40.85] 40.89 10]—0.47 |—0. 45 |—0. 43 |—0.41 |—0. 39 |—0. 37 |—0.34 |—0.32 |—0. 30 |—0. 28 
990]40.92 | 40.96} 41.00 | 41.04 | 41.08] 41.12} 41.16] 41 20] 41.24 41.28 Boa mh * neta Gutos re a et ee te a = ro = = 
1000}41.31 | 41.35 | 41.39 | 41.43 | 41.47 | 41.51] 41.55] 41.59 | 41.63 | 41.6 maliteina | hedco Voces | ieee | forse lucien | foray] tures | Sols | a's 
1010/4t.70 | 41.74 41.78 41.82 | 41.86 | 41.90 | 41.04] 41.98 | 42.02] 42.05 BO} 0.40] 0.42) 0.44) 0.46] 0.48] 0.51] 0.53] 0.55) 0.57) 0.60 
1020}42.09 } 42.13] 42.17 | 42.21 | 42.25] 42.29 | 42.33] 42.36 | 42.40] 42.44 
1030142 48 | 42.52 | 42.56 | 42.60 | 42.63 | 42.67| 42.71| 42.75 | 42.79 | 42.83 worse ee (ier ex ict ae |atarer Icigiae lofatas Latvian lateiay lassie leas 
1040 42.87 | 42.90} 42.94 | 42.98 } 43.02] 43.06 | 43.10] 43.14] 43.17] 43.21 4 106) 1:09| 1.11] 1.13] 118) 1:18) 1:90| 1:22] 1:24] 4/27 
1050 |43.25 | 43.29 | 43.33 | 43.37 | 43.41] 43.44 | 43.48] 43.52] 43.56] 43.60 ot 129] 1.31! 1.33) 136] 1.33] 1.40] 143] 1:45] 1.47] 1549 
1060 43.63 | 43.67 | 43.71 | 43.75 | 43.79 | 43.83 | 43.87] 43.90] 43.94 : ; ; 1.701 1.72 
1070 144.02 | 44.06 | 44.10 | 44.13 | 44.17] 44.21 | 44.25] 44.29] 44.33 me a We te ia igi a Hee eg ib ae 1°95 
1080 A4.40 | 44.44] 44.48 | 44.52 | 44.55 | 44.59 | 44.63 | 44.67] 44.71 44.74 120 1.97] 2.00] 2.02] 2.04] 2.06] 2.09] 2.11] 2.13] 2.16] 2.18 
1090 #4.78 | 44.82 | 44.86 } 44.90 | 44.93 | 44.97 | 45.01 | 45.05) 45.09) je-i5 130) 2.20] 2.23] 2.25] 2.27] 2.29] 2.32] 2.34] 2.36] 2.39] 2.41 
1100 45.16 | 45.20 | 45.24 | 45.27 | 45.31 | 45.35 | 45.39 | 45.43 | 45.46 45.50 140) 2.43] 2.46] 2.48] 2.50] 2.52] 2.55] 2.57] 2.59] 2.62] 2.64 
150] 2.66| 2.69] 2.71] 2.73] 2.75) 2.78] 2.80] 2.82] 2.85] 2.87 
1110 45.54 | 45.58 | 45.62 | 45.65 | 45.69 | 45.73 | 45.77 | 45.80 | 45.84] 45.88 
1120 45.92 | 45.96 | 45.99 | 46.03 | 46.07] 46.11 | 46.14] 46.18] 46.22] 48.26 160} 2:89} 2.92 be 2.96 ne ara ate Sig aay a 
1130 46.29 | 46.33 | 46.37 | 46.41 | 46.44] 46.48] 46.52 | 46.56 | 46.59] 46.63 170] 3.12) 3.15 ou 4h Shar Sear estas Uns isa (ostae| ise 
1140 116.67 | 46.70 | 46.74 | 46.73 | 46.82 | 46.85 | 46.89 | 46.93 | 46.97 | 47-00 od ee eer testes | scan | se 1 3701 3:73 | 3.751 8:71 3°80 
1150 47.04 | 47.08 | 47.12 | 47.15 | 47.19 | 47.23} 47.26 | 47.30] 47.34] 47. ree Dea ee Aebaics ast oz laten [Aion libaton |veston| abies laaior | aces 
1160'47.41 | 47.45] 47.49 | 47.52 | 47.56 | 47.60 | 47.63 | 47.67] 47.71 | 47.75 : 
1170 47.78 | 47.82 | 47.86 | 47.89 | 47.93 | 47.07 | 48.00 | 48.04 | 48.08 | 48.12 320) 4-05) 4-08] 4.10) 4.12) 4.18) ony el gael carl 43e 
1180 8.15} 48.19 | 48.23 | 48.26 | 48.30| 48.34] 48.37] 48.41 | 48.45] 48.48 3301 4.51) 4.54] 4.56) 4.58] 4.61| 4.631 4.65) 4.671 4:70] 4.72 
1190 48.52 | 48.56} 48.59 | 48.63 | 48.67] 48.70 | 48.74| 48.78] 48.81 | 48.85 201 4.741 4:77] 4:70] 4:81| 4/831 4:86] 4:88] 4:90] 4:02] 4:95 
1200/48. 89 | 48.92 | 48.96 | 49.00 | 49.03} 49.07 | 49.11 | 49.14} 49.18] 49.22 959] 4/97] 4.99] 5.02] 5.04] 5.06) 5.08] 5.11] 5.13] 5.15] 5.17 
121049.25 | 49.29 | 49.32] 49.36 | 49.40] 49.43] 49.47 | 49.51] 49.54] 49.58 260) 5.20| 5.22] 5.24) 5.26] 5.29] 5.31] 5.33] 5.35] 5.38] 5.40 
1220/49.62 | 49.65} 49.69 | 49.72 | 49.76 | 49.80] 49.83 | 49.87] 49.90] 49.94 270| 5.42| 5.44| 5.47] 5.49] 5.51] 5.53] 5.56] 5.58] 5.60] 5.62 
1230449.98 | 50.01 | 50.05] 50.08 | 50.12] 50.16] 50.19 | 50.23 | 50.26 | 50.30 980| 5.65| 5.67| 5.60] 5.71] 5.73] 5.76| 5.78| 5.80] 5.82] 5.85 
1240450. 34 |. 50.37 | 50.41] 50.44] 50.48 | 50.52 | 50.55 | 50.59 | 50.62] 50.66 290] 5.87| 5.89] 5.91} 5.93] 5.96] 5.98] 6.00) 6.02} 6.05) 6.07 
1250}50.69 | 50.73 | 50.77 | 50.80 | 50.84] 50.87 } 50.91} 50.94 | 50.98 | 51.02 300] 6.09] 6.11] 6.13] 6.16] 6.18] 6.20] 6.22] 6.25] 6.27] 6.29 
1260151.05| 51.09 | 51.12} 51.16 | 51.19] 51.23 | 51.27| 51.30] 51.34] 51.37 310] 6.31] 6.33] 6.36) 6.38] 6.40] 6.42] 6.45] 6.47| 6.49] 6.51 
1270{51.41] 51.44] 51.48 | 51.51 | 51.55| 51.58 | 51.62 | 51.66] 51.69} 51.73 320 on re es He oe ce mee co “a cue 
1280] 51.76} 51.80] 51.83 | 51.87] 51.90] 51.94] 51.97] 52.01 | 52.04 | 52.08 330 6981 7.001 7.021 7.04) 707) 7.09| 7.11) 7.13] 7.15] 7.18 
1290] 52.11] 52.15] 52.18] 52.22 | 52.25] 52.29 | 52.32 | 52.36 | 52.39 | 52.43 340 790) 7221 7241 7.261 7.201 7.31] 7:33) 7.35| 7:38] 7140 
1300] 52.46 | 52.50} 52.53 |. 52.57 | 52.601 52.641 52.67} 52.71 (52.74 1 52.78 3504 /- . : . . - ; : : : 
* Based on the International Temperature Scale of 1948. * Based on the International Temperature Scale of 1948. 
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CALIBRATION TABLES 


FOR THERMOCOUPLES (Continued) 


CHROMEL-ALUMEL THERMOCOUPLES 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* 


Reference Junctions at 32° F.) 


0 1 2 3 4 5 Cullen? 
Millivolts 
360 42 441 7.46) 7.49] 7.51] 7.53] 7.55] 7.58 
376 3 +66 7.699 7.719 7.73) 7.75] 7.78] 7.80 
380 | 7.87] 7.89] 7.91] 7.93} 7.95) 7.98] 8.007 8.02 
390 | 8.09] 8.11] 8.13} 8.16] 8.18] 8.20] 8.22] 8.24 
400 | 8.31] 8.33] 8.36] 8.38] 8.40] 8.42] 8.45} 8.47 
410 | 8.54} 8.56] 8.58] 8.60] 8.62] 8.65) 8.67] 8.69 
420 | 8.76] 8.78] 8.80] 8.82] 8.85| 8.87] 8.89] 8.1 
430 | 8.98} 9.00] 9.03] 9.05] 9.07] 9.09] 9.12] 9.14 
440 | 9.24] 9.23] 9.25] 9.27] 9.30] 9.32] 9.34] 9.36 
450 | 9.43] 9.45] 9.48] 9.50] 9.52] 9.54] 9.57] 9.59 
460 | 9.66] 9.68] 9.70] 9.73] 9.75] 9.77] 9.79) 9.82 
470 | 9.88] 9.91] 9.93] 9.95] 9.97] 10.00} 10.02] 10.04 


480 | 10.11 | 10.13 | 10.16 | 10.18} 10.20} 10.224 10.25] 10.27 


960} 21.31 | 21.33 | 21.36 | 21.38 | 21.40 | 21.43 | 21.45 | 21.47 
970} 21.54 | 21.57 | 21.59 | 21.62 | 21.64 | 21.66 | 21.69 | 21.71 
980) 21.78 | 21.81 | 21.83 | 21.85 | 21.88 | 21.90] 21.92] 21.95 
990} 22.02 | 22 04 | 22.07 | 22.09 | 22.11 | 22.14] 22.16 | 32.18 
1000) 22.26 | 22.28 | 22.30 | 22.33 | 22.35 | 22.37] 22.40] 22.49 


1010} 22.49 | 22.52 | 22.54 | 22.56 | 22.50 | 22.61 | 22 

1020) 22.73 | 22.75 | 22.78 | 22.80 | 22.82 | 22.85 22.87 2290 
1030] 22.97 | 22.99 } 23.01 | 23.04 | 23.06 | 23.08 | 23.11] 23.13 
1040} 23.20 | 23.23 | 23.25 | 23.27 | 23.30} 23.32 | 23.35] 23.37 
1050] 23.44 | 23.46 | 23.49 | 23.51 | 23.54 | 23.56 | 23.58) 23.61 


1060} 23.68 | 23.70 | 23.72 | 23.75 | 23.77] 23.80 | 23 

1070] 23.91 | 23.94 | 23.96 | 23.99 | 24.01] 24.03 24.08 34.08 
1080) 24.15 | 24.18 | 24.20] 24.22 | 24.25] 24.27 | 24.29 , 

1 24°39 | 24.41 | 24.44] 24.46 | 24.49] 24.51 | 24.53] 24.55 
1100)24.63 J 24.65 | 24.67] 24,70] 24.724 24.74] 24.77 24.79 


* Based on the International Temperature Scale of 1948. 
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D PREIS ORO: 
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~ KF OD he 


9 
1100 
1110 
CY 1300 
7.84 1130 
8.07 4140 
8.29 1150 
8.51 
1160 
8.74 1170 
8.96 1180 
aay 1190 
4 
oes 2M 
1210 
9.86 1220 
10.09 1930 
10.31 1240 
10.54 1250 
10.77 
1260 
11.00 1270 
11.23 1280 
11.45 1290 
11.68 1300 
11.91 
1320 
132 
12.14 
12:37 340 
12.93 1850 
13.08 1370 
13.30 1380 
13.53 1390 
13.76 1400 
13.99 
14.22 1410 
1420 
14.46 4430 
He) 
: 145 
15.16 
15.39 1460 
147 
15.62 He 
15.86 1490 
16.09 1500 
16.33 
16.56 4510 
1520 
16.80 1530 
ie 1540 
.2 BB 
ee 
74 
1570 
17.97 
18.21 1580 
18.44 1590 
18.68 
18.91 1600 
18.15 {620 
19.39 = 4430 
Te 1640 
20.19 1650 
20.34 1670 
20.58 1680 
20.81 1690 
21.05 1700 
21.28 
21.52 nee 
21.76 1730 
21.99 1740 
22.23 1750 
22.47 
22.71 fea 
22.94 1780 
23.18 1790 
23.42 1800 
23.65 
1810 
23.89 1820 
24.13 1830 
3 igs 
a4gg 800 
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CHROMEL-ALUMEL THERMOCOUPLES 


CALIBRATION TABLES 
FOR THERMOCOUPLES (Continued) 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* 


0 


1 


2 


Reference Junctions at 32° F.) 


3 


4 


5 


Millivolts 


4.70 
24.93 
25.17 
25.41 
25.65 
25.88 


26.12 
26.35 
26.59 
26.82 
27.06 


27.29 


27.52 
27.76 
27.99 
28.22 


28.46 


24.72 


24.74 


6 


24.77 
25.01 
25.24 
25.48 
25.72 
25.95 


26.19 
26.42 
26.66 
26.89 
27.12 


27.36 
27.59 
27.83 
28.06 
28.29 


28.53 
28.76 


CALIBRATION TABLES 
FOR THERMOCOUPLES (Continued) 


CHROMEL-ALUMEL THERMOCOUPLES 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* 
Reference Junctions at 32° F.) 


cis bb bts | ab | sh ine ea 


Millivoits 


1860 
1870 


41.94 
42.16 
42.37 


41.92 
42.14 


42.01 
42.22 
42.44 
42.65 
42.87 


43.08 
43.29 
43.51 
43.72 
43.93 


44.15 
44.36 
44.57 
44.78 
44.99 


42.03 
42.24 
42.46 
42.67 
42.89 


42.09 }42.11 


43.10 
43.31 
43.53 
43.74 
43.95 


44.17 
44.38 
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CALIBRATION TABLES 
FOR THERMOCOUPLES (Continued) 


IRON-CONSTANTAN THERMOCOUPLES 


(MODIFIED 1913) 


(Electromotive Force in Absolute Millivolts. Temperatures in Degrees C 


we 00 CO 7b 
CO OO 


SSesss sesss 


(Int. 1948). Reference Junctions at 0° C.) 


-=7,69 
=7.43 
—7.15 
—6.85 
—6.53 


—6.19 
—5.84 
—5.46 
—5.07 
—4.67 


—4.25 
—3.82 
—3.38 
—2.94 
—2.48 


—2.01 
1.53 
—1.04 
—0.55 
—0.05 


2.53 


45.20 
45.41 
45.62 
45.83 
46.04 


46.25 
46.46 


* Based on the International Temperature Scale of 1948. 
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10.28 
10.84 


ow None Oo mow 


© Based on the International Temperature Scale of 1948. 
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(Electromotive Force in Absolute Millivolts. Temperatures in Degrees C 


CALIBRATION TABLES 


FOR THERMOCOUPLES (Continued) 
IRON-CONSTANTAN THERMOCOUPLES 


(MODIFIED 1913) 


{nt. 1948). Reference Junctions at 0° C.) 


CALIBRATION TABLES 


FOR THERMOCOUPLES (Continued) 
IRON-CONSTANTAN THERMOCOUPLES 


(MODIFIED 1913) 


(Electromotive Force in Absolute Millivolts. AN aera in Degrees F.* 


Reference Junctions at 32° F, 


* Based on the International Temperature Scale of 1948. 
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Ta Peale ray: 6 7 8 1.9 
es a ee Millivolis 
31.26)31.31 20014.91] 4.94] 4.97] 5.00] 5.03] 5.06] 5.09] 5.12] 5.1595.18 
210|5.21| 5.24| 5.27) 5.30] 5.33] 5.36] 5.39| 5.42| 5.4545.48 
220|5.51| 5.54| 5.57| 5.60| 5.63| 5.66] 5.69] 5.72| 5.75) 5.78 
230|5.81| 5.84| 5.87) 5.90| 5.93] 5.96] 5.99] 6.02] 6.05) 6.08 
24016.11| 6.14] 6.17| 6.20| 6.24| 6.27] 6.30| 6.33] 6.36] 6.39 
Eee 25016.42| 6.45] 6.48| 6.51) 6.54| 6.57| 6.60| 6.63] 6.66 | 6.69 
34. 76434. 82 260/6.72| 6.75| 6.78| 6.81] 6.84) 6.87] 6.90| 6.93| 6.96} 7.00 
35, 36)35. 42 270|7.03| 7.06) 7.09| 7.12| 7.15] 7.18] 7.21] 7.24| 7.27} 7.30 
3596136. 02 280|7.33| 7.36| 7.39) 7.42] 7.45| 7.48] 7.51| 7.54| 7.58}7.61 
36, 56436. 62 29017.64) 7.67] 7.70] 7.73| 7.76] 7.79| 7.82] 7.85] 7.88}7.91 
ein, 300|7.91| 7.97] 8.00] 8.04| 8.07] 8.10] 8.13] 8.16] 8.19|8.22 
37.79/37.85 310]8.25] 8.28] 8.31] 8.34] 8.37] 8.40] 8.44] 8.47| 8.50]8.53 
38, 41138. 47 320|8.56| 8.59| 8.62) 8.65| 8.68| 8.71| 8.74] 8.77] 8.80]8.84 
39, 03]89.09 330 18.87] 8.90| 8.93] 8.96] 8.99] 9.02] 9.05] 9.08] 9.11}9.14 
39..65)89, 72 340 19.17] 9.20] 9.24] 9.27] 9.30] 9.33] 9.36] 9.39] 9.4219.45 
Agel og 350|9.48| 9.51] 9.54] 9.58| 9.61] 9.64] 9.67] 9.70| 9.731|9.76 
40.92|40.98 360|9.79| 9.82] 9.85] 9.88] 9.92] 9.95] 9.98] 10.01] 10.04 40.07 
41, 56|41 .62 370 0.10 | 10.13] 10.16| 10.19| 10.22] 10.25] 10.28] 10.32] 10.35 f0.38 
42, 19142. 26 380 0.41 | 10.44] 10.47] 10.50| 10.53] 10.56] 10.60] 10.63) 10.66 0.69 
42. 83|42.90 390 0.72 | 10.75 | 10.78| 10.81| 10.84] 10.87] 10.90] 10.94] 10.97 [1.00 
eres Nee 400 11.03 | 11.06] 11.09] 11.12] 11.15] 11.18| 11.21] 11.24] 11.28 $1.31 
410 1.34 1 37 11.40] 11 43 11.48 11.49] 11.52] 11.55] 11.58 1.62 
(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* . ll 11. 11.80} 11.83] 11.86] 11.89 j11. 
. 430 {11.96 | 11.99] 12.02] 12.05] 12.08 | 12.11] 12.14] 12.17] 12.20 {12.23 
Reference Junctions at 32° F.) 440,112.26 | 12.30} 12.33| 12.36] 12.39 | 12.42| 12.45] 12.48] 12.51 (12.54 
. ; - 7 ; , 450 {12.57 | 12.60] 12.64] 12.67) 12.70] 12.73] 12.76] 12.79] 12.82 |12.85 
Trae 466 |12.88 | 12.91] 12.94] 12.98] 13.01] 13.04] 13.07] 13.10] 13.13 13.16 
470 |13.19 } 13.22| 13.25] 13.28] 13.31] 13.34] 13.38] 13.41] 13.44 13.47 
i Pears HME) 2e) Be) Bee e Hel tal ngs 
. . . 61 |—7. els 13.93 | 13.96| 13.99] 14.02| 14.05 
7.38 |—7.39 |—7.40 |—7.42 |—7.44 |—7.45 |—7.46 |—7.48 |—7.49 |—7.51 500{14 12 re 
133 “1 138 12 =i =1'9 =H = =H “19 eae 14.15] 14.18] 14.21] 14.24] 14.27] 14.30] 14.33] 14.36 [4.39 
‘06 |—7.07 |—7.09 |—7.11 |—7.12 |—7.14 |—7.15 |—7.17 |—7.19 |—7. 14.42] 14.45] 14.48] 14.52] 14.55] 14.58| 14.61| 14.64] 14.67 94.70 
6.89 |—6.90 |—6.92 |—6.94 |—6.96 |—6.97 |—6.99 |—7.01 |—7.02 |—7.04 620 14.73 14.76] 14.79) 14.82 14-85 | 14.88 | 14.91 1494 14.98 $5.01 
15.04] 15.07] 15.10] 15.13| 15.16] 15.19] 15.22] 15.25| 15.98 $5.31 
O76 [m6 1 [6-7 6-78 0-80 8.82 8.88 8-85 (8-8) saoas a4] 15-37] 15-40] 15:44 15-47| 16.50) 15.86 18.66 | 18.60 5.02 
038 =. “8:88 =8:40 “$4 “644 “8:48 =6:48 |=8.60 “8.82 2] 15.71] 15.74] 15.77] 15.80] 15.84] 15.87] 15.90 [5.93 
-16 |—6.18 |—6.19 |—6.21 |—6.23 |—6.25 |—6.27 |—6.29 |—6.31 |—6. 560 115.96 | 15.99] 16 : 
5.96 |—5.98 |—6.00 |—6.02 | 6.04 |—6.06 |—6.08 |—6. 10 | 6.12 |—6.14 570 116.28 | 16.30| 18.33 10.96 16.36 16.42 18 3 ie is 6 3 854 
5.76 |—5.78 |—5.80 |—5.82 |—5.84 |—5.86 |—5.88 |—5.90 |—5.92 |—5.94 580 16.57 | 16.60) 16.63} 16.66 | 16.69] 16.72] 16.75 6.85 
5.55 |—5.57 |—5.59 |—5.61 |—5.63 |—5.65 |—5.67 |—5.70 |—5.72 |—5.74 590 [16.88 16.94 | 16.97 | 17.00] 17.03] 17.06 7.15 
5.24530 =5:38 =5:40 [5.42 |—5.44 =5.46 [5.49 |-5.51 =5:53 600'f17. 18 17.24| 17.28] 17.31] 17.34] 17.37 7.46 
"12 |—5.14 |—5.16 |—5.19 |—5.21 |—5.23 |—5.25 |—5.27 |—5.30 |—5. z 
4.90 |—4'92 |—4.94 |—4°97 |—4.99 |—5.01 |—5.03 |—5.06 |—5.08 |—5.10 an [Ldn tees | ae oe Laas oe ce ae e274 
4.68 |—4.70 |—4.72 |—4.74 |—4.76 |—4.79 |—4.81 | 4.83 |—4.86 |—4.88 630 18.11 18.17] 18.20] 18.23] 18.26] 18.29 hg. 38 
4.44 |—4.47 |—4.49 |—4.51 |—4.54 |—4.56 |—4.58 | 4.61 |—4.63 |—4.65 640 [18.41 18.47] 18.50] 18.54] 18.57] 18.60 18.69 
4.21 |—4.23 |—4.26 |—4.28 |—4.30 | —4.33 |—4.35 |—4.38 |—4.40 |—4.42 650 }18.72 18.78 | 18.81] 18.84] 18.87] 18.90 9.00 
3.97 |—4.00 |—4.02 |—4.04 |—4.07 |—4.09 |—4.12 |—4.14 |—4.16 | 4.19 
3.73 |—3.76 |—3.78 |—3.81 |—3.83 |—3.85 |—3.88 |—3.90 |—3.93 |—3.95 e00 0.03 i 09 19.12 19.15] 19.18] 19 21 18.20 
3.49 |—3.51 |—3.54 |—3.56 |—3.59 |—3.61 |—3.64 |—3.66 |—3.68 |— a 19 19. 1 : 
3.24 |—3.27 |—3.29 |—3.32 | 3.34 |—3.36 |—3.39 |—3.41 |—3 i a 18 680 [19.64 19.70] 19.74] 19.77 | 19.80) 19.83 19.92 
2.99 |—3.02 |—3.04 |—3.07 |—3.09 |—3.12 |—3.14 |—3.17 | —3.19 | —3.22 690 f19.95 20.01 | 20 94} 20.07] 20.10] 20.13 20. 23 
2.74 |—2.76 |—2.79 |—2.81 |—2.84 |—2.86 |—2.89 |—-2.92 |—2.94|—2.97 
2.48 |—2.51 |—2.53 |—2.56 |—2.58 |—2.61 |—2.64 }--2.66 |—2.69 |—2.71 709 Bo. 26 20.32] 20.35] 20.38} 20.41) 20.44 B0.E3 
4 vw 
2.22 |—2.25 |—2.27 |—2.30 |-2.33 |—2.35 |-2.38 |—2. 40 | 2.43 |—2.46 a ace - : oes ticicg ae i e ar 
1.96 |—1.99 |—2.01 |—2.04 |—2.06 |—2.09 |—2.12 |—2.14 |—2.17 | 2.20 730 B1.18 21.24| 21.27 21.30 21.33} 21.36 21.45 
pr Peg Pp ps4 Oe per om ray ee ed Ct OT 91.54 | 21.57| 21.60] 21.64] 21.67 21.78 
1:16 |—1:19 |—1.21 |—1:24 |=1:27 |—1:29 |—1.32 |—135 |—1.38 |—1.40 7 P-79 21-85 |2t 88 ate OL ee ia 
0.89 |—0.91 |—0.94 |—0.97 |—1.00 |—1.02 |—1.05 |—1.08 }—1.10 |—1.13 79 ba 10 | 22.13 | 22.16 | 22.19 | 22.22 | 22.25| 22.28] 22.31] 22.34 22.37 
0.89 |—0.86 |—0.83 |—0.80 |—0.78 |—0.75 |—0.72 |—0.70 |—0.67 |—0.64 770 22.40 | 22.43 | 22.46 | 22.49 | 22.52 | 22.551 22.58] 22.62] 22.65 [22.68 
Ae —0.58 |—0.56 |—0.53 |—0.50 |—0.48 |—0.45 |—0. 42 |—0.39 |—0.36 780 22.71 | 22.74] 22.77} 22.80] 22.83 | 22.86 | 22.89 | 22.92] 22.95 [22.98 
"34 |—0.31 |—0.28 |—0.25 |—0.22 |—0.20 |—0.17 |—0.14 |—0.11 |—0.09 790 B3-01 | 23.04| 23.08] 23.11] 23.14] 23.17] 23.20] 23.23] 23.26 [23.29 
0.06 |—0. 03 0.00 0.03 0.05 0:08 0.0.14) 0.17 | 0.19 800 23.32 | 23.35 | 23.38| 23.41] 23.44 | 23.47| 23.50] 23.53 | 23.56/23. 60 
i i j } ‘39| 0. ; 
0.60/ 0.68] 0.86) o.0/ 0:62] 0.05] Oce7| | 8:73) O:re $10 ps.en/ 22.00] 23.09| 29.22) 21.25 | 20.70) a9.e4| au.a4| gota ae 
D3. 9 02 6 | 24. 
0.79 9.82] 0.84) 0.87] 0.90) 0.93] 0.96} 0.99) 1.02] 1.04 830 f24.24| 24°27 | 24.30] 24.33] 24.36 | 24.30] 24.42] 24.45) 24.48 J24.52 
1.07) 1. 1.13] 1.16] 1.19] 1.22] 1.25] 1:28] 1.30] 1.33 846 f24.55| 24.58 | 24.61] 24.64| 24.67 | 24.70] 24.73| 24.76) 24.79/24. 82 
1.38 | 1.99 1.42 1.45 1.48 1.51 1.54 1.56 1.59 1.62850 fP4.85 | 24.88 | 24-01 | 24.94) 24.08 | 25.01 | 25.04 25.07 | 25.10]25.13 
} 1.94] 1.97] 2.00] 2.03] 2.06] 2.09] 2.12] 2.14] 2.17] 2°20 860 B5.16 25.19 25.22 25.25 25.28 25.32 25.85 25.38 25.41 25.44 
2.23| 2.26| 9. D5. § "53 | 25. 5. : : 
2:52| 2:85| 2.58| 201| seul sae) 2b] 3-44] 2:47) 2.50 80 fas:78 | 25°81 | 25:84 | 25.87 | 25.00 | 25.03 | 25.96 | 25.99 | 26.02]26.06 
2:82| 2.85] 2.881 2:91| 2'94| 9° : : -79 99 fo6.09 | 26.12 | 26.15] 26.18| 26.21| 26.24] 26.27 | 26.30] 26.33]26.36 
3i1| 3.14| 3.17| 3:20 3:23| 3.261 sion} o93| 3:98] 3:08 900 fas.40| 26.43 | 26.46 | 26.49) 26.52 | 26.55] 26.58 | 26.61 | 26.64]26.67 
sni| are| a7z| ao| a.m] aas| aeo| so] a.s| aoe Unfere| Hees] Sean] Sein] Ar] is| | wea | Selene 
74) 3.77| 3.80] 3.83] 3.86] 3.80| 3.92] 3.95] 3.98 : : se | conte bees . Sealay 
Ie eae eb ded det mre eae ae lta 
$31) 434) 4.37) 4.40/ 4.43) 4:46] 449] 4.52] 4°55] 4°58 : : : : : e ; 
: ; '67| 4:70] 4.73] 4:76| 4:79} 4°82| 4°88| 4'es  950127.95] 27.98] 28.02] 28.05] 28.08| 28.11] 28.14 | 28.17 | 28.20)28.23 
4.911 4.941 4.971 5.00! 6.03! 5.06! 5.09! 8121 515! B18 


* Based on the International Temperature Scale of 1948. 


CALIBRATION TABLES CALIBRATION TABLES 


FOR THERMOCOUPLES (Continued) 
IRON-CONSTANTAN THERMOCOUPLES FOR THERMOCOUPLES (Continued) 


(MODIFIED 1913) TEMPERATURE-E. M. F. VALUES FOR 
(Electromotive Force in Absolute Millivolts. Temperatures in Degrees F.* COPPER-CONSTANTAN 


Reference Junctions at 32° F | E. M F. i j illi Its fe } i 0°C. st 
. F, values are in millivolts; reference Junctions + te peratures are in 
] at , em 
Millivolts p a uv 


960}28.26 | 28.30} 28.33 | 28.36 | 28.30 | 28.42} 28.45 | 28.48 | 26.52 | 28.55 
970}28.58 | 28.61] 28.64] 28.67 | 28.70] 28.74] 28.77 | 28.80} 28.83 | 28.86 
980) 28.89 | 28.92 | 28.96 | 28.99 | 29.02 | 29.05] 29.08} 29.11 | 29.14} 29.18 °C 0° 
990|29.21 | 29.24] 29.27] 29.30 | 29.33 | 29.37] 29.40 29.43 | 29.46] 29.49 

1000429.52 | 29.56 | 29.59} 29.62 | 29.65] 29.68] 29.71] 29.75} 29.78} 29.81 


10° | 20° | 30° | 40° | 50° 80° | 90° 


go° | 70° 


1010}29.84 | 29.87 | 29.90} 29.94] 29.97 | 30.00] 30.03} 30.06; 30.10 } 30.13 
1020]30.16 | 30.19 | 30.22 | 30.25 | 30.28 | 30.32] 30.35] 30.38 | 30.41 | 30.44 


—4.14)—4.38]—4. 60) —4.82)—5.02/—5. 20/—5.38 


1030}30.48 | 30.51 | 30.54 } 30.57 | 30.60] 30.64] 30.67] 30.70] 30.73 | 30.76 0° —1.11|—1.47/—1.81)—2. 14) —2. 46) -2.77|—3.06 

1040/30.80 | 30.83 | 30.86] 30.89 | 30.92] 30.96] 30.99] 31.02] 31.05} 31.08 if 

1050)3i.12 | 31.15] 31.18] 31.21} 31.24] 31.28] 31.31] 31.34] 31.37] 31.40 0" : 2.91) 3.36] 3.81 
100° ; : ? : 6.20] 6.70} 7.21] 7.72] 8.23] 8.76 

1060}31.44 | 31.47] 31.50] 31.53 | 31.56] 31.60] 31.63) 31.66] 31.69 } 31.72 200° 9.29) 9.82) 10.36] 10.91) 11.46) 12.01] 12.57) 13.14] 13.71] 14.28 

1070131.76 | 31.79 | 31.82] 31.85] 31.88] 31.92] 31.95] 31.98] 32.011 32.05 300° 14.86} 15.44) 16.03] 16.62) 17.22) 17.82) 18.42] 19.03} 19.64] 20.25 

1080}32.08 | 32.11] 32.14] 32.18] 32.21] 32.24] 32.27] 32.30] 32.34 | 32.37 400 


1090}32.40 | 32.43 | 32.47 | 32.50] 32.53 | 32.56 | 32.60} 32.63 | 32.66 | 32.69 
1100]32.72.| 32.76} 32.79} 32.82 | 32.86 | 32.89 | 32.92 | 32.95] 32.98 | 33.02 


1110}33.05 | 33.08 | 33.11] 33.15 | 33.18} 33.21 | 33.24] 33.28] 33.31 | 33.34 
112C/33.37 | 33.41] 33.44] 33.47 | 33.50 | 33.54 | 33.57] 33.60) 33.64] 33.67 
1130}33.70 | 33.73 | 33.76] 33.80 | 33.83 | 33.86} 33.90} 33.93] 33.96 | 33.99 
1140]34.03 | 34.06 | 34.09] 34.12] 34.16] 34.19 | 34.22] 34.26] 34.29] 34.32 
1150|34.36 | 34.39] 34.42] 34.45 | 34.49] 34.52] 34.55] 34.58] 34.62] 34.65 
TEMPERATURE-E. M. F. VALUES FOR 
1160}34.68 | 34.72] 34.75] 34.78] 34.82] 34.85] 34.88] 34.92] 34.95] 34.98 


1170|35.01] 35.05] 35.08] 35.11] 35.15| 35.18] 35.21| 35.25| 35.98 | se COPPER-CONSTANTAN 

1180/35.35] 35.38] 35.41] 35.45 | 35.48] 35.51] 35.54| 35.58] 35.61 | Seas 

1196] 35.68} 35.71] 35.74] 35.78 | 35.81] 35.84] 35.88] 35.91| 35.94| 38 98 ‘ 
a a E. M. F. values are in millivolts; reference junctions at 32°F.; temperatures are in 

1200136.01 | 36.05 | 36.08| 36.11 | 36.15| 36.18] 36.21) 36.25) 36.28] 36.31 : : 

1210)36.35 | 36.38 | 36.42] 36.45 | 38.48 | 36.52] 36.55 | 36.58 30.62 36.65 degrees Fahrenheit 

122036. : . 6. : 8 6. 8 6.92] 36.96 | 36.99 Roeser and Wensel, National B f Standa: 

1230137.02 | 37.06 | 37.09| 37.13 | 37.16 | 37.20| 37.23 | 37.26] 37.30| 37.33 sige cans lly aie tae) nara 

1240137.38 | 37.40] 37.43] 37.47 | 37.50 | 37.54] 37.57 | 37.60 | 37.64 | 37.67 

1250/37.71 | 37.74 | 37.78] 37.81 | 37.84 | 37.88 | 37.91] 37.95 | 37.98 | 38.02 


1260}38.05 | 38.08} 38.12] 38.15 | 38.19 | 38.22) 38.26 | 38.29] 38.32] 38.36 
1270]38.39 | 38.43 | 38.46] 38.50 } 38.53 | 38.57] 38.60} 38.64 | 38.67] 38.70 
1280/38.74 | 38.77 | 38.81] 38.84 | 38.88 | 38.91} 38.95 | 38.98 | 39.02] 39.05 
1290}39.08 | 39.12 | 39.15} 39.19 | 39.22} 39.26] 39.29 | 39.33 | 39.36 | 39.40 
1300}39.43 | 39.47} 39.50] 39.54 | 39.57) 39.61] 39.64] 39.68] 39.71 | 39.75 


1310)39.78 | 39.82] 39.85] 39.89 | 39.92) 39.96] 39.99 | 40.03} 40.06} 40.10 
1320/40.13 | 40.17} 40.20] 40.24 | 40.27 | 40.31] 40.34 | 40.38 | 40.41 | 40.45 
1330]40.48 | 40.52} 40.55 | 40.59 | 40.62 | 40.66] 40.69 | 40.73 | 40.76 | 40.80 
1340}40.83 | 40.87] 40.90} 40.94} 40.98 | 41.01] 41.05] 41.08} 41.12] 41.15 
1350]41.19 | 41.22] 41.26 | 41.29 | 41.33 | 41.36] 41.40] 41.43 | 41.47] 41.50 


1360/41.54 | 41.58] 41.61 | 41.65 | 41.68 | 41.72] 41.75 | 41.79 | 41.82] 41.86 
1370]41.90 | 41.93] 41.97 | 42.00 | 42.04 | 42.07) 42.11 | 42.14] 42.18] 42.22 
1380/42.25 | 42.29} 42.32 | 42.36 | 42.39 | 42.43] 42.46 | 42.50] 42.53 | 42.57 
fa bie 42.64 | 42.68 | 42.71 | 42.75 | 42.78] 42.82 | 42.85 | 42.89 | 42.92 


* Based on the International Temperature Scale of 1948. 


REFERENCE TABLE FOR Pt TO Pt—10 PER CENT Rh THERMOCOUPLE 


Emfs are Gol Pham in microvolts and temperatures in °C. Cold junctions at 0°C, 
OBSER AND WENSEL, NATIONAL BUREAU OF STANDARDS 


5,000 | 6,000 

0 : 578.1 675.3 769.5 861.0 U 
ay 2.5 2 10.5 10.2 9.9 9.5 9.3 9.0 

100 384.2 : 588.0 684.8 778.8 870.0 100 
=f 2.3 se 10 5 0.2 9.8 9.5 9.2 9.0 

200 394.7 597.8 694.3 788.0 879.0 200 
5.8 2.1 0 10.5 01 9 8 9.5 9.2 9.0 

300 405.2 607.6 703.8 797.2 888.0 300 
5.2 2.0 .0 10.5 0.1 9.8 9.5 9.2 9.0 

400 415.7 617.4 713.3 806.4 897.0 400 
4.6 8 9 10 4 0.1 9.7 9.4 92 8.9 

500 426.1 627.1 722.7 815.6 905.9 500 
ay 3g 8 10.4 0.0 9.7 9.4 91 8.9 

600 436.5 636.8 732.1 824.7 914.8 | 600 
3.7 6 7 10.3 .0 9.7 9.4 oa 8.9) 

700 446.8 646.5 741.5 833.8 923.7 700 
3.3 5 7 10.3 9.9 9.6 9.4 9.1 8.9 

800 457.1 656.1 750.9 842.9 | 932.6 800 
.0 3 at! 10.3 9.9 9.6 9.3 9.1) 8.8 

900 : 665.7 760.2 852.0 941.4 900 
2.8 3 0.6 10.3 99 9.6 9.3 9.0 8.8 

1,000 578.1 675.3 769.5 861.0 956.2 1,000 


E-113 


REFERENCE TABLE FOR Pt TO Pt—10 PER CENT Rh THERMOCOUPLE (Continued) 


Emfs are expressed in microvolts and temperatures in °C. Cold junctions at 0°C, 


1,037. 


Emfs are 


©9 00 © 00 > 00 © 00 671.00 © 00 671 00 6 00 Hm 00 00 00 


1,122. 
1,130. 
1,139. 
1,147. 
1,156. 
1,164. 
1,172. 
1,181 
1,189. 
1,198. 


Pe oP oO aan gaa @ 


i 09 © 00 &> 00 by 00 00 00 I G0 D 00 & G0 bo 00 00 00 69 
> ep eb PROP PRR 


1,206.4 |1,290. 
8.3 
1,214.7 |1,298. 
8.4 
1,223.1 {1,306. 
8.3 
1,231.4 |1,315. 
8.4 
1,239.8 |1,323. 
8.4 
1,248.2 |1,331. 
8.3 
1,256.5 |1,340. 
8.4 
1,264.9 /|1,348. 
8.3 
1,273.2 |1,357. 
8.4 
1,281.6 |1,365. 
8.4 
.0 


00 00 > 00 © 00 O> 00 bo 00 00 00 &t CD HH GO ~I. GD 09 G0 O 


1,390 


ho KOR BOR} RoR ER! 


1,373. 
1,382. 


1,399. 
1,407. 
1,415. 
1,424. 
1,432. 
1,441, 
1,449. 


© 00 61 G0 r= 00 “3 G0 bd GO 00 G0 He. 00 © GO T> 00 bo G0 00 


1,458. 
1,466 
1,474. 
1,483. 
1,491. 
1,500 
1,508. 
1,517. 
1,525. 
1,534. 


an PP oP Pp PP Pe 


14,000 15,000 16,000 


1,542.6 |1,627.8 
8.5 8.6 
.1 |1,636.4 
8.5 8.5 
.6 |1,644.9 
8.5 8.6 
-1 {1,653.5 
8.5 8.6 
6 |1,662.1 
8.5 8.6 
he td, GLO: 7 
8.6 8.6 
.@ _|1, 629! 8 
8.5 8.6 
.2 1,687.9 
8.5 8.6 
.7 -|1,696.5 
8.6 8.6 
.3 |1,705.1 
8.5 8.6 
8 {1,713.7 


expressed in microvolts and temperatures in °F.’ Cold junctions at 32°F. 
QESBR AND WENSEL, NaTronaAL Bureau or STANDARDS 


2.5 18. 6.7 
2.1 18. 6.6 
8 18. ed 6.6 
946.8 |1,125.7 {1,298.8 |1,467.0 
6 18. Le: rea 6.5 
964.9 1,143.3 |1,315.9 |1,483.5 
3 18. rie 7.0 16.5 
983.0 {1,160.8 |1,332.9 |1,500.0 |1,662.6 500 
.0 1 17.5 9 16.5 
1,001.1 {1,178.3 |1,349.8 |1,516.5 |1,678.6 600 
0.9 16.9 16.4 . 
1,019.1 {1,195.7 |1,366.7 |1,532.9 [1,694.6 700 
0.7 16.9 16.3 16.0 
1,037.0 {1,213.0 {1,383.6 |1,549.2 {1,710.6 800 
0.4 3 16.8 16,3 15,9 
1,054.8 [1,230.3 |1,400.4 |1,565.5 /1,726.5 900 
0.3 Live 17. 16.7 16.3 15.9 
1,000 1,072.6 {1,247.5 {1,417.1 {1,581.8 |1,742.4 1,000 


Emfs are expressed in microvolts and temperatures in °F. Cold junctions at 32°F, 


wo Se NY NS we we ee PP PH 


15, 
2,203.5 


7 2,504.8 |2,656.4 
15.0 15.0 15.2 15.1 
2,218.5 (2,369.0 |2,520.0 |2,671.5 
5.0 15.1 15.1 15.2 
2,233.5 |2,384.1 |2,535.1 |2,686.7 
5.0 15.1 15.1 15.2 
2,248.5 |2,399.2 |2,550.2 |2,701.9 
5.1 5.1 15.1 15.3 
2,263.6 |2,414.3 |2,565.3 |2,717.2 
5.1 15.0 15.1 15.2 
2,278.7 |2,429.3 |2,580.4 |2,732.4 
5.0 15.1 15.2 15.3 
2,293.7 |2,444.4 |2,595.6 |2,747.7 
5.1 15.1 15.2 15.3 
2,308.8 |2,459.5 |2,610.8 |2,763.0 
5.0 15.1 15.2 15.2 
2,323.8 |2,474.6 |2,626.0 |2,778.2 
5.1 15.1 15.2 15.2 
2,338.9 |2,489.7. |2,641.2 |2,793.4 
5.1 5.1 a 15. 


1 1 5. 
2,354.0 |2,504.8 |2,656.4 


E-114 


3 5.3 15. 
2,808.7 2,962.0 3,116.7 


15.4 15. 
2,946. “s 3,101.2 


REFERENCE TABLE FOR Pt TO Pt—13 PER CENT Rh THERMOCOUPLE 


Emfs are expinesens in mnlcrovans ang temperatures in °C. Cold junctions at 0°C. 
ONAL BUREAY OF STANDARDS 


BLA, eae Ta on oo PS 00 oa Soon 000 [000 Ley, 
723.5 


0 145.3 | 258.8 | 361.0 | 457.4 | 549.8 | 638.3 806.0 | 886.1 0 
°17.9 12.2 10.6 9.9 9.5 9.0 8.7 yA 8.1 7.9 

100 17.9 | 157.5 | 269.4 | 370.9 | 466.9 | 558.8 | 647.0 | 731.9 | 814.1 | 804.0 100 
16.7 12.0 10.5 9.8 9.4 9.0 8.6 8.4 8.1 7.8 

200 | 34.6 | 169.5 | 279.9 | 380.7 | 476.3. | 567.8 | 655.6 | 740.3. | 822.2 | 901.8 200 
15.8 i1.7 10.4 9.8 9.4 9.0 8.6 8.3 8.1 7.9 

300 | 50.4 | 181.2 | 290.3 | 390.5 | 485.7 | 576.8 | 644.2 | 748.6 | 830.3. | 909.7 300 
“15.1 i1.5 10.3 9.7 9.3 8.9 8.6 8.3 8.0 7.8 

400 | 65.5 | 192.7 | 300.6 | 400.2 | 495.0 | 585.7 | 672.8 | 756.9 | 838.3 | 917.5 400 
14.5 11.4 10.2 9.7 9.3 8.9 8.5 8.2 8.0 7.8 

500 | 80.0 | 204.1 | 310.8 | 409.9 | 504.3 | 504.6 | 681.3. | 765.1 | 846.3 | 925.3 500 
13.9 11.2 10.2 9.6 9.2 8.8 8.5 8.2 8.0 7.8 

600 | 93.9 | 215.3 | 321.0 | 419.5 | 513.5 | 603.4 | 689.8 | 773.3 | 854.3 | 933.1 600 
13.4 il. 10.1 9.5 9.1 8.8 8.5 8.2 8.0 7.8 

700 | 107.3 | 226.4 | 331.1 | 429.0 | 522.6 | 612.2 | 698.3 | 781.5 | 862.3 | 940.9 700 
13.0 10.9 10.0 9.5 9.1 8.7 8.4 8.2 8.0 7.8 

800 | 120.3 | 237.3 | 341.1 | 438.5°| 531.7 | 620.9 | 706.7 | 789.7 | 870.3 | 948.7 800 
12.6 10.8 10.0 9.5 9.1 8.7 8.4 8.1 7.9 17 

900 | 132.9 | 248.1 | 351.1 | 448.0 | 540.8 | 629.6 | 715.1 | 797.8 | 878.2 | 956.4 900 
12.4 10.7 9.9 9.4 9.0 8.7 8.4 8.2 7.9 neg 

1,000 | 145.3° | 258.8° | 361.0 | 457.4" | 549.8 | 638.3°| 723.5 | 806.0 | gg6.1.| 964.1 | 1.000 

d in microvolts and temperature n s at 0°C. 

E(uv 70,000 111,000 | 12,000. 13,000 | 14,000 1 15,000 SER Le E(uv) 

0 mate 1,040.0 [1,113.9 [1,186.9 |1,259.3 |1,331.8 |1,404.3 1,476.9 1,550.0 11, or 7 ‘ 
7.6 7.4 vier: 7.2 713 7.2 73 7.3 7.4 7.4 

100 | 971.7 1,047.4" |1,121.2° |1,194.1  |1,266.6 |1,339.0 1,411.6 |1,484.2° [1,557.4 [1,631.0 100 
707 7.5 ar 7.3 7.2 7.2 7.3 7.3 7.4 7.4 

200 | 979.4” |1,054.9° |1,128.6 |1,201.4 |1,273 8 |1,346.2° |1,418.9° [1,491.5 |1,564.8 (1,638.4 200 
7.6 7.4 7.3 7.3 713 7.3 7.2 7.3 7.3 7.4 

300 | 987.0 |1,062.3° |1,135.9° |1,208.7 [1,281.1 |1,353.5  |1,426.1  |1,498.8 1,572.1 |1,645.8 300 
7 7.4 7.3 7.2 7.2 ee 7.2 7.3 7.4 7.4 

400 | 994.7 |1,069.7\ |1,143.2) |1,215.9° [1,288.3 |1,360.8  |1,433.3 |1,506.1 |1,579.5 | [1,653.2 400 
7.6 7.4 73 ee 7 72 7.2 7.3 7.3 7.4 

500 |1,002.3° |1,077.1 | [1,150.5 [1,223.2 |1,295.5 1,368.0 1,440.5  |1,513.4 |1,586.8° [1,660.6 500 
7.6 7.3 7.3 7.2 7. 7.3 7.3 7.3 7.4 7.4 

600 |1,009.9 |1,084.4° {1,157.8 |1,230.4 |1,302.7 |1,375.3  |1,447.8 |1,520.7\ |1,594.2° |1,668.0 600 
7.6 7.4 7.3 7.2 7. 7.3 7.2 7:3 7.3 ee 

700 |1,017.5 |1,091.8 |1,165.1 |1,237.6  |1,309.9  |1,382.6 1,455.0  |1,528.0° |1,601.5. |1,675.4 700 
7.5 7.4 7.2 7.2 713 7.2 7.3 7.8 7.4 7.4 

g00 {1,025.0 |1,099.2° |1,172.3  |1,244.8 |1,317.2 [1,389.8 |1,462.3° |1,535.3° |1,608.9° |1,682.8 800 
7.5 7.3). 7.3 7.3 m3 7.3 7.3 7.4 7.3 7.4 

900 |1,032.5 {1,106.5  |1,179.6  |1,252.1 |1,324.5  |1,397.1 |1,469.6 1,542.7. |1,616.2  |1,690.2 900 
7.5 7.4 7.3 7.2 7.3 7.2 7.3 7.3 7.4 7.4 

1,000 |1,040.0° |1,113.9 [1,186.9 {1,259.3  11,331.8 [1,404.3 |1,476.9 [1,550.0 [1,623.6 [1,697.6 | 1,000 


Emfs are expressed i in microvolts and temperatures in °F, Cold eee at 32°F. 
ROESER AND WENSEL, NATIONAL BurEAv oF STAND 


SS heen est oon tea aa 000 nas MOOD 000 er 00050] HE DONE] 29.000 BG 


0 32.0 497.8 681.8 855. oi BH 1,180.9 n384.3 1482.8 ].827.0 0 
32.2 2.0 19.1 17.8 17.0 6.2 15.1 4.2 

100 64.2 315-5 516.9 699.6 872.3 1,037.8 1,196. 3 {i 349. ie Flas 497. ae 458 641. 3 100 
30.1 21.6 18.9 Werf 17.0 16.2 15.6 14.6 23! 

200 94.3 337.1 535.8 717.3 889.3 |1,054.0 /|1, si ; 1,364.5" 1,512.0 1,655. 3 200 
28.4 21.1 18.7 17.6 16.9 6.2 5.5 15.0 14.5 14,1 

300 122.7 358.2 554.5 734.9 906.2 |1,070.2 1,227°6 1,379.5 |1,526.5 {1,669.4 300 
27 .2 20.7 18.6 17.5 16.8 6.1 15.4 14.9 14.4 14.1 

400 149.9 378.9 573.1 752.4 923.0 |1,086.3 |1,243.0 {1,394.4 |1, Pak y al 683.5 400 
26.1 20.4 18.4 17.4 16.7 6.0 15.3 4.8 14.0 

500 176.0 399.3 591.5 769.8 939.7 |1,102.3 1, =e) 3 |1,409.2 /1,555. 3 ift.097,8 500 
25.0 20.2 18.3 17 3 16.6 5.9 5.3 14.8 14.1 

600 201.0 419.5 609.8 787.1 956.3 |1,118.2 1, 273. 6 1,424.0 1,560.7 4, 711.6 600 
24.1 20.0 18.2 17.2 16.4 5.8 5.3 14.8 14.4 14.0 

700 225.1 439.5 628.0 804.3 $72.7 |1,134.0 |1, 288. 9 {1,438.8 |1,584.1 |1,725. 3 700 
23.4 19.7 18.0 17.1 16.4 15.7 15.2 14.7 14.4 4.0 

800 248.5 459.2 646.0 821.4 989.1 |1,149.7 |1,304.1 |1, go. : dy at ico I, 739.6 800 
22.7 19.4 18.0 17.0 16.3 15.6 15.1 4.6 4.3 i3. 9 

900 271.2 478.6 664.0 838.4 |1,005. . 1,165.3 {1,319.2 /1, 468, : 1,612. 3 1,753.5 900 
22.3 19.2 17.8 16.9 6.2 15.6 15.1 4.7 14,2 13.9 

1,000 293.5 497.8 681.8 855.3 |1,021. 8 1,180.9 |1,334.3 1, 482:8 1,627.0 |1,767.4 1,000 


Enmfs are expressed in microvolts and temperatures in °F. Cold junctions at 32°F. 


EGw) Ean 


O /1,767.4 }1,904.0 |2,037.0 {2,168.4 |2,298.7 |2,429.2 |2,559.7 |2,690.4 |2,822.0 |2,954.5 0 
13.8 13.4 13.2 13.0 13.1 13.0 13.1 13.2 13.3 13.3 

100 j}1,781.2 |1,917.4 |2,050.2 |2,181.4 |2,311.8 [2,442.2 2,572.8 |2,703.6 |2,835.3 |2,967.8 100 
13.7 13.4 3.2 13.1 13.0 13.0 13.1 13.1 13.3 13.3 

200 |1,794.9 |1,930.8 |2,063.4 |2,194.5 |2,324.8 |2,455.2 |2,585.9 {2,716.7 |2,848.6 |2,981.1 200 
13.7 13.3 13.2 13.1 13.1 13.1 13.0 13.1 13.2 13.3 

300 {1,808.6 {1,944.1 (2,076.6 [2,207.6 (2,337.9 |2,468.3 |2,598.9 |2,729.8 [/2,861.8 |2,994.4 300 
13.8 13.8 13.2 13.0 13.0 13.1 13.0 13.2 13.3 13.4 

400 |1,822.4 |1,957.4 |2,089.8 |2,220.6 |2,350.9 |2,481.4 /|2,611.9 |2,743.0 |2,875.1 |3,007.8 400 
13.7 13.3 13.1 13.1 13.0 13.0 13.0 13.1 13.2 13.3 

500 /1,836.1 |1,970.7 |2,102.9 |2,233.7 |2,363.9 |2,494.4 |2,624.9 |2,756.1 |2,888.8 ]3,021.1 500 
13.7 13 3 13.1 13.0 13.0 13.1 13.1 13.2 13.3 13.3 

600 |1,849.8 {1,984.0 |2,116.0 |2,246.7 |2,376.9 |2,507.5 |2,638.0 |2,769.3 |2,901.6 |3,034.4 600 
13.6 13.3 13.1 13.0 13.0 13.1 13.0 13.1 13.2 13.3 

700 |1,863.4 {1,997.3 |2,129.1 |2,259.7 |2,389.9 |2,520.6 |2,651.0 |2,782.4 |2,914.8 |3,047.7 700 
13.6 13.3 13.1 13.0 13.1 13.0 13.1 13.2 13.2 13.3 

800 {1,877.0 |2,010.6 |2,142.2 |2,272.7 |2,403.0 |2,533.6 |2,664.1 |2,795.6 |2,928.0 |3,061.0 800 
13.5 13.2 13.1 13.0 13.1 13.1 13.1 13.2 13.2 13.4 

900 |1,890.5 |2,023.8 |2,155.3 |2,285.7 |2,416.1 |2,546.7 |2,677.2 |2,808.8 |2,941.2 |3,074.4 900 
13.5 13.2 3.0 1 13.0 13.2 13.2 13.3 3.3 


5 13, 13. 13. ‘ : : - 1 
1,000 |1,904.0 |2,037.0 |2,168.4 |2,298.7 |2.429.2 |2,559.7 12,690.4 12,822.0 12,954.54 1|3,087.7 1,000 
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VALUES FOR THE LANGEVIN FUNCTION £(u) 


Compiled by Allen L. King 


tations a dipole or dipole-like element ordinarily has an average dipole moment of zero. If it is placed 
in Bi de Serr fiends to ah itself with the field so that the average component of the dipole moment parallel to 


the field equals p. Classically, if the system is in thermal equilibrium, 
bp = po(coth u — 1/u) = poL(u) 
Here po is the moment of the dipole itself and £(u) is the Langevin function of the argument u which equals Fpo/kT. 


Foru<1 £(u) = 
The Langevin function applies to permanent electric and magnetic dipoles. 
(u) 0 1 2 3 4 5 6 7 8 9 10 Diff. 


0066 | 0100 | 0133 | 0166 | 0200 | 0233 | 0266 | 0300 | 0333 | 33 
0333 0388 0400 | 0433 | 0466 | 0499 | 0532 | 0565 | 0598 | 0631 0665 | 33 
0665 | 0698 | 0731 0764 | 0797 | 0830 | 0862 | 0896 | 0929 | O961 0994 | 33 
0994 1027 1059 1092 1124 1157 1190 1222 1254 1287 1319 | 32 
1319 1352 1384 1416 1448 1480 1512 1544 1576 1608 1640 | 32 


1640 1671 1703 1734 1765 1797 1829 1860 1892 1923 1953 | 31 
1953 1985 | 2016 | 2046 | 2077 2108 | 2138 2169 2200 2230 2260 | 31 
2260 | 2290 | 2321 2351 2381 2411 2441 2471 2500 2530 2559 30 
2559 | 2589 2618 | 2647 2676 2705 | 2734 | 2763 2792 2821 2850 | 29 
2850 | 2878 | 2906 | 2934 | 2963 2991 3019 | 3047 3075 | 3103 | 3130 28 


3130 | 3158 | 3185 | 3212 | 3240 | 3267 | 3294 | 3321 3348 | 3375 | 3401 27 
3401 3428 | 3454 | 3480 | 3507 | 3533 | 3559 | 3585 | 3611 3637 | 3662 | 26 
3662 | 3688 | 3713 | 3738 | 3763 | 3788 | 3813 | 3838 | 3863 | 3888 | 3913 25 
3913 | 3937 | 3961 3985 | 4009 | 4033 4057 | 4081 4105 | 4129 | 4152 24 
4152 | 4176 | 4199 | 4222 | 4245 | 4268 | 4291 4313 4336 | 4359 | 4381 23 


4381 4403 4426 | 4448 | 4469 4491 4514 4536 4557 4579 4600 22 
4600 | 4621 4642 | 4663 4684 4705 4726 4747 4768 4788 | 4808 21 
4808 | 4828 | 4849 4869 4889 4909 4928 4948 4967 4987 5006 20 
5006 | 5025 | 5044 | 5064 | 5083 5102 5121 5139 5158 5176 5195 19 
5195 | 5213 5231 5249 5267 | 5285 5303 5321 5338 5356 5373 18 


WONG PWHHO OMNRH PWNHKO 


WWOWOWW WWWWW NNWNNND NHNNNN BRR RR Be eee COCOCO oocco 


0 5373 5391 5408 | 5425 | 5442 5459 5476 5493 5509 5526 5542 17 

1 5542 | 5559 5575 | 5591 5608 5624 5640 5656 5672 5688 5704 16 
2 5704 | 5719 5734 | 5750 | 5765 5780 5795 5810 5825 5840 5855 15 
3 5855 | 5870 | 5885 | 5899 5913 5928 5943 5957 5971 5985 6000 14 
4 6000 | 6014 | 6027 6041 6055 6068 | 6082 | 6095 6109 6122 6136 13.5 
5 6136 6149 6162 | 6175 6188 6201 6214 6227 6239 6252 6265 13 
6 6265 | 6278 | 6290 6302 | 6314 | 6326 6339 6351 6363 6375 63387 12 
wh 6387 6399 | 6411 6422 6434 | 6446 6457 6469 6480 6492 6503 11.5 
8 6503 6514 | 6525 6536 6548 | 6559 6570 6581 6591 6602 6613 11 
=o 6613 | 6624 | 6634 | 6644 6655 6665 6676 6686 6696 6707 6717 10 
0 6717 |) 6727 16737 6747 6757 6767 6777 6787 6796 6806 6815 10 
el 6815 | 6825 6834 | 6844 6853 6862 6871 6880 6890 6899 6908 ) 
2 6908 | 6917 | 6926 6935 6944 6953 6962 6971 6979 6988 6997 9 
3 6997 | 7006 | 7014 7023 7031 7040 7048 7056 7064 7073 7081 8.5 
A 7081 7089 7097 7105 71138 7121 7129 7137 7145 7153 7161 8 
5 7161 7169 7176 7184 7192 7200 7207 7215 7223 7230 7237 8 
6 (237 | 7245 | 7252 7259 1267 7274 | 7281 7288 | 7295 7302 7309 it 
a(t 7309 | 7317 7324 | 7330 7337 73-44 7351 7358 7364 7371 7378 vi 
8 7378 | 7385 | 7392 7398 7405 7412 7418 7425 7431 7437 7444 6.5 
Y 7444 | 7450 | 7457 7463 7470 7476 7482 7488 7494 7501 7507 6 


Note: Higher values of the Langevin function are nearly equal to (u — 1)/u. 
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MAGNETIC PROPERTIES AND COMPOSITION OF 
SOME PERMANENT MAGNETIC ALLOYS 


Composition, * Maximum 
Weight Roninnene Coercive energy 
Wamne percent B force product, 
, H, (BH) max 
; (eo) (Oersteds) (Gauss- 
Al | Ni | Co} Cu] Other Oersteds X 107°) 
U.S.A. 
Alnico I iP PIUSPral ty |i asal) cocone 7,100 440 1.4 
Alnico II 10 Bite 125506" «| erga 7,200 540 1.6 
Alnico III 12% 5124=26)5 278 eo! Vee eee e 6,900 470 1.35 
Alnico IV 12" 27=28]5 WE Mae as ee 5,500 700 1.3 
Alnico Vt 8 |14 24 Bt *[ieobemetee 12,500 600 5.0 
Alnico V DGt+ 8 (29 4 ts he we: 13,100 640 6.0 
Alnico VIt 8 15." \24 3 12540 10,500 750 3.75 
Alnico VII t 8.518 °° (24 | 3 15 Ti 7,200 1,050 2.75 
Alnico XII 6 18 {35 8 Ti 5,800 950 1.6 
Carbon:steel) 9. G6) |e MG. Lr tsa 1 Mn 10,000 50 0.2 
0.9C 
Chromium ste] een | eee [ere | ere eee 3.0 Cr 9,700 65 0.3 
0.9C 
0.3 Mn 
Cobaltistecl Fr * 9 9) [Ph had: NWA ec ofA Ore 9,500 150 0.65 
8 W 
0.75 C 
Cunico SoA PALE GIR omer 3,400 660 0.80 
Cunife Ret oe tho Oe | aietes,| OU yan rok eeags 5,400 550 1.5 
Ferroxdur 1 BaFei2019 2,200 1,800 1.0 
Ferroxdur 2 BaF 12019 (oriented) 3, 840 2,000 Sho 
Elatinum-Cobalts same ||sce cee PRY When ooll THf dee 6,000 4,300 7.5 
irene Ghee | A ie tae UA As galbalee NY io 10,500 250 1 Baa 
Silmanol 44) ie Stee | aoe 86.6 Ag 550 6,000 0.075 
8.8Mn 
‘Lungstenssteel Wee | hy) | shevslcens bl Sata apace 5 W 10,300 70 0.32 
0.3 Mn 
0.7C 
Wicalloys G00 om eae moe blk 5] See EVie Neco off HOY 8,800 300 1.0 
Wicslloys lime meet 0 allsbacs\nanknt Pena eye | LE Sas 10,000 510 3.5 
(wire) 
Germany 
Alni 90 1h 0 Le RP ea 8,000 350 172 
Alni 120 HS el oPA fe I leocsicrahal itera | CUR en eee 6,000 570 1.2 
Alnico 130 12 | 23 Di Ses |Dsracaterat 6,300 620 1.4 
Alnico 160 DN WP Nee |e ae erage 6, 200 700 1.6 
Alnico 190 12 |21 {15 Ae | ictaben 7,000 700 1.8 
Alnico 250 8 |19 {23 4 |6Ti 6, 500 1,000 2.2 
Alnico 400+ OPBRTG EE 23 le aor ls ee 12,000 650 4.8 
Alnico 580+ F Al OMms |23 ae oor beer 13,000 700 6.0 
(semicolumnar) 
Oerstit 800 OS /18 Flos | 4.5 eT 6,600 750 1.95 
Great Britain 
Alcomax I Veopll Pi2o0e\930 \eleo Lt 12,000 475 3.5 
Alcomax IT 8 |11.5|24 4. 5lbese etn: 12,400 575 4.7 
Alcomax IISC 
(semicolumnar) BS Lio Sie 12,800 600 5.15 
Alcomax ITI 8 |18.5/24 | 3 |0.8Nb 12,500 670 5.10 
Alcomax IIISC 8 |138.5)/24 | 3 |0.8 Nb 13,000 700 5.80 
(semicolumnar) 
Alcomax IV 8 |138.5|24 | 3 |2.5 Nb 11,200 750 4.30 


* Remainder of unlisted composition is either iron or iron plus trace impurities. 
+ Cast anisotropic. Unmarked ones are cast isotropic. 
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MAGNETIC PROPERTIES AND COMPOSITION OF 
SOME PERMANENT MAGNETIC ALLOYS (Continued) 


Name 


Alcomax IVSC 
(semicolumnar) 
Alni, high B, 
Alni, normal 
Alni, high H, 
Alnico, high B, 
Alnico, normal 
Alnico, high H, 
Columax 
(columnar) 
Hycomax 


* Remainder of unlisted composition is either iron or iron plus trace impurities 


Weight 
percent 


Al | Ni | Co] Cu 


8 |13.5|24 | 3 


13 | 24 3.5 
IPA GPS Ale oie olla er 
LO itz 6 
10 |20 /|13.5) 6 


Composition, * 


Other 


2.5 Nb 


0.25 Ti 


similar to Aleomax III or IV 


9 |21 {20 My 


} Cast anisotropic. Unmarked ones are cast isotropic. 


Coercive 


Maximum 
energy 


pees force product, 

(Casas) a (BH) mex 

(Oersteds) (Gauss- 

Oersteds < 1078) 

11,700 780 10) 
6,200 480 1.25 
5,600 580 1.25 
5,000 680 1.25 
8,000 500 10 
7,250 560 EAD) 
6,600 620 1.70 

13, 000-14, 000} 700-800 7.0-8.5 

9,500 830 3.3 


HIGH PERMEABILITY MAGNETIC ALLOYS 
(See separate table for magnetic properties) 


Composition, * 
Name Weight 
percent 
Silicon iron | Si 4 
AISI M 15 
Silicon iron | Si 3 
AISI M 8 
45 Permal-| Ni 45; Mn 0.3 
loy 
Monimax Ni 47; Mo 3 
4-79 Permal-| Ni 79; Mo 4; 
loy Mn 0.3 
Sinimax Ni 48; Si 3 
Nu-metal INL Ase (Crp We 
Cu 5 
Supermalloy| Ni 79; Mo 5; 
Mn 0.3 
2-V Per- Co 40; V 2 
mendur 


g Tensile strength 
oe =a Remark 
aes Kg/mm2**} Form 
7.68-7 .64 BARS 7 ter age re Annealed 4 hrs 
802-1093°C 
7.68-7 . 64 44.2 Grain Annealed 4 hrs 
oriented | 802-1204°C 
Sis] Taw) |) Bee. Se | eee. eee 
SoZ fee |e ieaot < “eS gecte eral | Cee eee 
8.74 Ia IRC: a AY cae H, annealed 
1121°C 
CAO GM | 3-2. oot alta ke o> eee |e eee: 
8.58 7 VS bela | Leas pee: H, annealed 
1221°C 
IAG Semen ut oem Cantino eran i MD ee ed ae 
8.15 AG S33 i os eee |e ee 


* Tron is additional alloying metal. 
**kg/mm? X 1422.33 = lbs/in.? 
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Low core losses 


Audio transformer, 
coils, relays 

High frequency 
coils 

Audio coils, trans- 
formers, magnetic 
shields 

High frequency coils 

Audio coils, mag- 
netic shields, trans- 
formers 

Pulse transformers, 
magnetic ampli- 
fiers, coils 

D-c electromagnets, 
pole tips 


CAST PERMANENT MAGNETIC ALLOYS 


(See separate table for magnetic properties) 


ee SSS... Ses 


Alloy name, 
country of 
manufacture * 


Alnico I (USA)* 


Alnico II (USA)* 


Alnico III (USA)* 


Alnico IV (USA)* 


Alnico V (USA)* 


Alnico V DG (USA)* 


Alnico VI (USA)* 


Alnico VII (USA)* 


Alnico XII (USA)* 
Comol (USA) * 
Cunife (USA)* 
Cunico (USA)* 
Barium ferrite 
Feroxdur (USA)* 
Alcomax I (GB)* 
Alcomax II (GB)* 
Alcomax II SC(GB)* 
Alcomax III (GB)* 


Alcomax IV (GB)* 


Columax (GB)* 


Hycomax (GB)* 


Alnico (high H,) 
(GB)* 


Composition, ** 


weight percent 


Al 12; Ni 20-22; 


, 


Co 5 
AVL OS SN fe 
Cu 6; Co 12.5 


Al 12; Ni 24-26; 
Cu 3 

Al 12; Ni 27-28; 
Co 5 


Al 8; Ni 14; 
Co 24; Cu 3 


Al 8; Ni 14; 

Co 24; Cu 3 
Al 8; Ni 15; 
Co 24; Cu 3; 
piie2 5 

Al 8.5; Ni 18; 
Cu 3; Co 24; 
Eels 

Al 6; Ni 
Co 35; Ti 8 
Co 12; Mo 17 
Cu 60; Ni 20 
Cu 50; Ni 21 


18; 


Ba Fe;:019 

A OcN Te bli 
Cop 25; Cu 3: 
iigleo 

ASS ea Nights. 
Co 24; Cu 4.5 
AS eNiee ie 
Co 22; Cu 4.5 
Al 8; Ni 13.5; 
Co 24; Nb 0.8 
Al 8; Ni 13.5; 
Cu 3; Co 24; 
Nb 2.5 
Similar to 
Alcomax III 
or IV 

Neos Nie 21 
Co 20; Cu 1.6 
AL ORIN Tee 20)3 
Corl3:5; Cu'G; 
Ti 0.25 


Use 


Thermal Tensile 
Sp. gr., expansion strength 
40 NG ae eee a Tae | Remarkt 
KK 
per ce |Cm x 10-* ICS Kg/ Form 
cm X °C C mm? 
6.9 12.6 20-300 2.9 | Cast i, 
oat 12.4 20-300 2.1 | Cast re 
45.7 | Sin- 
tered 
6.9 12 20-300 8.5 | Cast i. 
7.0 13 aL 20-300 6.3 | Cast re 
42.1 | Sin- 
tered 
7.3 LIS al eeeectene 3.8 | Cast 
35 Sin- a. 
tered 
Uf 8 LESS S| eee a., Cc 
7.3 Ae eee 16.1 | Cast a. 
Cis ey 1134.0) | epee a. 
tee 11 20-3008 tee tae | eceeet|' meer wc 
8.16 9.3 20-300 SS. Gra ieee toaeh fhaccklEs 
Aiea eae ee a Rr: FANE We eS PEO ee 
Sis) [ile aie ay ea | nen “ADC I Met pee (We se 
4.7 1:0 sia eae eee 70.3 ¥ 
eres ae 
Bia: a. 
Chee AN Vie eaten Wan tater amet a., SC. 
AE al octet veel lear tse ae a. 
Re a., 8c. 
pn ae a. 
Fico Towel aveced- Per hnraee i. 


* USA—United States; GB—Great Britain; Ger—Germany. 
** Tron is the additional alloying metal for each of the magnets listed. 
*** ko /mm X 1422.33 = lbs/in.? 
+ i. = isotropic; a. = anisotropic; c. = columnar; sc. = semicolumnar. 
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Permanent magnets 


Temperature controls, 
magnetic toys 
and novelties 
Tractor magnetos 


Application requiring 
high coercive force 


Application requiring 
high energy 


Application requiring 
high energy 


Permanent magnets 


Permanent magnets 
Permanent magnets 
Permanent magnets 


Ceramics 


Permanent magnets 


Permanent magnets 


Magnets for motors, 
loudspeakers 
Magnets for 
cycle-dynamos 


Permanent magnets, 
heat treatable 


Permanent magnets 


CAST PERMANENT MAGNETIC ALLOYS (Continued) 
Thermal Tensile 
Alloy name, Corpostiont** Sp. gr., expansion strength 
country of f gm 
manufacture weight percent perce |Cm x 10*| Between | *** Kg/ Pp 
cm X °C nC, mm? wary 
Ainico (high B,) Ala ON RM es (i nce al) 0 Be ead 
(GB)* Co 12; Cu 6 
AInin(hichetie ya aa ipAlel2 a Nie 327 GhOee |) ase | 2a... 
Ti 0-0.5 
Alnim(hic heb a(n eAlbels Nie 24cm MN kcee | ye: 
Cu 3.5 
Alnico 580 (Ger)* PAU Oa N ties |e ee, 
Co 23; Cu 4 
Alnico 400 (Ger)* As Ose ING Oi eee le Meee Naas sek 
Co 23; Cu 4 
Oerstit 800 (Ger)* Ale tOSSgNitaed Sis emeeeee me| eee ee [Ee 
Co 19;.Cu 4; 
Ti 4 
Alnico 250 (Ger)* ALES ee Na Os nein Bt Fae oe 
Cor 23 Cura. 
Ti 6 
Alnico 190 (Ger)* Alto aN Tae eee le pe mee | wee A 
Cu 4; Co 15 
AInICOg! GON CATES Gira) ie eA Mee ile sae Nie 24a ee en me eee || 
Co 12; Cu 4 
Alnico 130 (Ger)* Alte 2 GN 25 eee se | eee lie eo ae 
Co 5 
Alni 120 (Ger)* CAEL SP aIN I 2 Games| aise meee um | cannes 
Alni 90 (Ger)* AIGL2SENID2L kee elle bee ee eo 
* USA—United States; GB—Great Britain; Ger—Germany. 
** Tron is the additional alloying metal for each of the magnets listed. 
*** ke /mm X 1422.33 = lbs/in.? 
71. = isotropic; a. = anisotropic; c. = columnar; sc. = semicolumnar. 
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Permanent magnets 


Permanent magnets, 
sintered 


ht 
ht 


MAGNETIC MATERIALS 


Properties of Antiferromagnetic Compounds 


Compound parece: | emCE) Uiplme en(em).| ENP a, fe 
ee vein | Bett = seh ||P Ee |e | ee 

CoCl:. .| Rhombohedral 25 —38.1 5.18 1 +0.6 
CO Bide. oiers: aaa ae gages. 06s ie Tetragonal 38 50 5.15 3.0 
CoO. .| Tetragonal 291 330 5.1 3.8 
(6) on es oe eee Cubic 475 
Cr203 .| Rhombohedral 307 485 3.73 3.0 
OES Dons eee ee ee rhe. Hexagonal 723 550 4.92 PETG 
CUwBrghandtt bron. 0 itl Be eee Monoclinic 189 246 ig 
(CV OIPASINO): otras Gaps Ba ateny Orthorhombic 4.3 4-5 1.9 
CuClaeaitecc te a ey ee Monoclinic ~70 109 2.08 
Beas cies. fe eee, ae Ns Cte. Hexagonal 24. —48 5.38 4+0.7 
IAGHUAS stars home ceo to Ore be eae Tetragonal 79-90 117 5.56 4.64 
OO srarcnatcaer ators ee La ty a RR Oe Rhombohedral 198 507 7.06 3.32 
aN esOse cnc No eiie Aa edt Rhombohedral 953 2940 6.4 5.0 
CID Oa cvarsrorn isa te Seite een nea ne Cubic 95 
WANDS IO) cca vg wee ore Monoclinic 2.1 { ; ; 3 5.93 
MnCl2-4H20................ Monoclinic 1.66 1.8 5.94 
Moers met ee ee: Tetragonal 72-75 113.2 5.71 5 
Vin) Serene ee ioe orn) Rhombohedral 122 610 5.95 5.0 
B-MnS pa eaoe | Cubic 160 982 5.82 5.0 
MnSe ere | Cubic ~173 361 5.67 
IMin'T 6:25 st OO icine eset: Hexagonal 310-323 690 6.07 5.0 
NiCl.. .| Hexagonal 50 —68 3.32 
INDE 9 ein cet ecm tno ks IE + Tetragonal 78 .5-83 115.6 3.5 2.0 
INT Orr rene irc t tore cck: Rhombohedral 533-650 ~2000 4.6 2.0 
LiCl eno s.cks, stu eis ee 100 
V20s. 170 


. 6y = Néel temperature, determined from susceptibility maxima or from the disappearance of mag- 


netic scattering. 


2. 6p = a constant in the Curie-Weiss law written in the form xa 


antiferromagnetic material for 7’ > 6@y. 
3. (Pa)err = effective moment per atom, derived from the atomic Curie constant C4 = (Pa)2,(N?2/3R) 
and expressed in units of the Bohr magneton, ws = 0.9273 K 10-29 erg gauss7}. 
4, P4 = magnetic moment per atom, obtained from neutron diffraction measurements in the ordered 


state. 


= C4/(T + 6p), which is valid for 


SATURATION CONSTANTS AND CURIE POINTS 


OF FERROMAGNETIC ELEMENTS 


os M; o Curie Point 
Element —(29°) (20°C) (0°K) nB (°C) 
Fe 218.0 1,714 221.9 2.219 770 
Co 161 422 162.5 1.715 1,131 
Ni 54.39 484.1 57.50 0.604 358 
Gd 0 0 53.5 12 16 


o: = saturation magnetic moment/gram; M, = saturation magnetic 
moment/cm', in cgs units. ns = magnetic moment per atom in Bohr 
magnetons. 

From American Institute of Physics Handbook, McGraw-Hill Company 
(1963) by permission. 
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MAGNETIC Se eT OF TRANSFORMER 


LS 


Ordinary Transformer Steel 


2-81 Permalloy... 


SATURATION CONSTANTS FOR MAGNETIC 


SUBSTANCES 


Field in- Induced 
tensity magnet- 


Substance eaton Substance 
(For sat uration) 
Cobalti.ciaccss 9000 1300 Nickel, hard.... 
Iron, wrought.... 2000 1700 annealed..... 
Btst tenes 4000 1200 ~=Vicker’s steel... 
Manganese steel. 7000 200 


Field in- Induced 
tensity magnet- 

ization 
(For sat uration) 


400 
515 
15000 1600 


INITIAL PERMEABILITY OF HIGH PURITY 
IRON FOR VARIOUS TEMPERATURES 


L. Alberts and B. J. Shepstone 


Temperature °C Permeability (gauss /oersted) 


0 920 
200 1040 
400 1440 
600 2550 
700 3900 
770 12580 


MAGNETIC MATERIALS 
High-permeability Materials 


i 
treatment a 


1200 He Anneal 
1200 Hz Anneal 
1125 Hz Anneal 
1125 He Anneal 


850 Anneal 
650 Anneal 


Coer- 

civet 

force 
He 


Perme- 


Satura- | Hyster- 
ability 


tion flux} esist 
density 
Dees B 
ability 


B (Gauss) H (Oersted) Permeability = B/H 
2,000 0.60 3,340 
4,000 0.87 4,600 
6,000 1.10 5,450 
8,000 1.48 5,400 
10,000 2.28 4,380 
12,000 3.85 3,120 
14,000 10.9 1,280 
16,000 43.0 372 
18,000 149 121 
High Silicon Transformer Steel 
B H Permeability 
2,000 0.50 4,000 
4,000 0.70 5,720 
6,000 0.90 6,670 
8,000 1.28 6,250 
10,000 1.99 5,020 
12,000 3.60 3,340 
14,000 9.80 1,430 
16,000 47.4 338 
18.000 165 109 
Approximate 
percent composition Typical heat 
Material 
Mo} Other 
Cold rolled steel. .. =| = = 950 Anneal 
HG nanngnceadede —|— = 950 Anneal 
Purified iron... ... —| — =) 1480 Hz + 880 
4% Silicon-iron. . . —|—- 438i 800 Anneal 
Grain oriented*. —|— 3 Si 800 Anneal 
45 Permalloy...... —|-— -3Mn_ | 1050 Anneal 
45 Permalloyt..... —|— .38 Mn 
ipernik.......... —|-— =— 
Monimax......... —-|-— = 
Binimax 2. "|| = 
78 Permalloy...... —|—- -3Mn_ | 1050 + 600 Q§ 
4-79 Permalloy... —j| 4 .8Mn |1100+Q 
Mu metal......... — | — |2Cr, 5 Cu} 1175 He 
Supermalloy...... = |5 .38Mn | 1300 H2+Q 
Permendur........ 50} — .38 Mn 800 Anneal 
2V Permendur.... 49) — 2Vv 800 Anneal 
Hiperodccs anaes: 34) — Cr 
—| 2 


Carbonyl iron..... 


Ferroxcube III.... 


* Properties in direction of rolling. 


MnFe204 + ZnFe204 


{ Similar properties for Nicaloi, 4750 alloy, Carpenter 49, Armco 48. 


At saturation. _ 
§ Q, quench or controlled cooling. 
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MAGNETIC MATERIALS (Continued) 


Permanent Magnet Alloys 


Magnet- Coercive | Residual | Ener, 
as izi z ; u By 
Material Percent composition ute Sate fe force |induction| product Method of | Mechanical | Weight 
(remainder Fe) ture, °C) H He B, BH maz. | fabricationt | propertiest | Ib/in.% 
DEERDUEEs neratene oersteds | gausses | X 1076 

Carbon steel............ 1 Mn, 0.9 C Q 800 300 50 10,000 .20 HR, M, P H, 8 . 280 
Tungsten steel.......... 5 W, 0.3 Mn, 0.7 C Q 850 300 70 10,300 32 HR, M, P H,S 292 
Chromium steel......... 3.5 Cr, 0.9 C, 0.3 Mn Q 830 300 65 9,700 380 HR, M, P H,S . 280 

17% Cobalt steel........ 17 Co, 0.75 C, 2.5 Cr, 8 W — 1,000 150 9,500 65 HR, M, P H,S -- 
36% Cobalt steel........ 36 Co, 0.7 C, 4 Cr, 5 W Q 950 1,000 240 9,500 97 HR, M, P H,S 296 
Remalloy or Comol..... 17 Mo, 12 Co Q 1200, B 700 1,000 250 10,500 al HR, M, P H 295 
Alnico Tit. 2. cate 34 12 Al, 20 Ni, 5 Co A 1200, B 700 2,000 440 7,200 1.4 C,G H,B 249 
Alnico LI 4..2 5.055 10 Al, 17 Ni, 2.5 Co, 6 Cu é 1200, B 600 2,000 550 7,200 1.6 C,G H,B 256 
Alnico II (sintered)... .. 10 Al, 17 Ni, 2.5 Co, 6 Cu A 1300 2,000 520 6,900 1.4 Sn, G H 249 
Alnico IV}. 5)..40e... 25 12 Al, 28 Ni, 5 Co Q 1200, B 650 3,000 700 5,500 1.3 Sn, C, G H .253 
Anica V te cnrwt vor ng 8 Al, 14 Ni, 24 Co, 3 Cu AF 1300, B 600} 2,000 550 12,500 4.5 C,G H, B 264 
Alnica Vile cance us 8 Al, 15 Ni; 24 Co, 3 Cu, 1 Ti 3,000 750 10,000 3.5 C,G H,B . 268 

Alnioo XIT.. 8.2 F2....; 6 Al, 18 Ni, 35 Co, 8 Ti — 3,000 950 5,800 1.5 C,G H,B 26 
Vicalloy Is). A2e8.....4 52 Co, 10 V B 600 1,000 300 8,800 1.0 C, CR, M, P D 295 
Vicalloy II (wire)....... 52 Co, 14 V CW + B6i 2,000 510 10,000 3.5 C, CR, M, P D 292 
Cunife (wire)........... 0 Cu, 20 Ni CW+B6i 2,400 550 5,400 1.5 C, CR, M, P D,M 311 
MNICOY ices ts sie 50 Cu, 21 Ni, 29 Co _ 3,200 660 3,400 .80 C, CR, M, P D, M -300 
Véctolite...: te. as s05 30 Fe2Os, 44 FesOs, 26 C20 = 3,000 1,000 1,600 60 Sn, G W .113 
Silmanal’s: 2... 36 86.8 Ag, 8.8 Mn, 4.4 Al — 20,000 6 ,000¢ 550 .075 | C, CR, M, P D, M 325 

Platinum-cobalt......... 77 Pt, 23 Co Q 1200, B 650 15,000 | 3,600 5,900 605) €, CR, M D —_ 
vflux. {3b Seed Fine powder — 2,000 390 6,600 AYA %)| — — .176 


2 Value given is intrinsic He. 


* Q—Quenched in oil or water. A—Air cooled. B—Baked. F—Cooled in magnetic field. CW—Cold worked. 


M—Machined. G—Must be ground. P—Punched. C—Cast. 
W—Weak. 


Sn—Sintered. 


t¢ HR—Hot rolled or forged. CR—Cold rolled or drawn. 
¢t H—Hard. 


B—Brittle. S—Strong. D—Ductile. M—Malleable. 


MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS 


The following table lists the magnetic susceptibilities of one gram formula 
weight of a number of paramagnetic and diamagnetic inorganic compounds 
as well as the magnetic susceptibilities of the elements. 

In each instance the magnetic moment is expressed in cgs units. 

A more extensive listing of the magnetic susceptibilities of inorganic 
compounds as well as those for organic compounds may be found in 
Constantes Selectionnees Diamagnetisme et Paramagnetisme Relaxation 
Paramagnetique, Volume 7. This table is abridged from the above publica- 
tion by permission of the publishers. 


Susceptibility Substance Susceptibility 
107Sie 10°6 cgs 


Formula Toe : S 


Substance 


Aluminum (s)........] Al ord. +16.5 Rarium (continued) 

“4 DgeeescbasAl’ he 9 ©  ~ || AgeE +12.0 Bromide Bs dfs covauraitee tet ss cers BaBr2 —92.0 
Fluoride -—13.4 ‘ .| BaBr2-2H20 —119.0 
Oxides RBH ch is00 ck —37.0 Carbonate... ..:4605.:. —58.9 
Bulfatert-s. 2 3.00...8 12(SO4)s —93.0 Chlorate... c..ccomeee cee —87.5 

FUG tile Pic 5 oats Al2(SO«4)s18H20 — 323.0 Chlorides: shiscscteee ene BaCl2 —72.6 
Ammonia (2 Se NH; —18.0 RTD Aor. ates e iis etter bo BaCl2:2H20 —100.0 
KG) nips sv eusishe NH; -17.0 WIWOSG OC. .canveteh aysta ae boa BaF» —51.0 
Ammonium Hydroxide -| Ba(OH)2 —53.2 
Acetate iic.s......0% NH.C:2H:0:2 —41.1 A sates. « ic Ba(OH)2:8H20 —157.0 
Bromide foireicsie cick —47.0 POABUG Rass ihrsk soe Geese Ba(IOs)2 —122.5 
Carbonate......... —42.50 FOCIGG! oie sieves a eee a Balz —124.0 
Chloratei....5....5 NH.Cl1O —42.1 ee .| BaI2-2H:2O —163.0 
Chiorile............ NH.Cl —36.7 Nitrate «| Ba(NOs)s —66.5 
IPRUOTIdC. 3s e610 — 23.0 Oxifets so waters cise BaO —29.1 
Hydroxide (aq)..... —31.5 ad ater ries aoe —40.6 
Todate.<........... —62.3 Bulisteg.. 208 cance oes —-71.3 
Iodide —66.0 Beéryilivimt(s) 2... + fesse -—9.0 
Nitrate. ..........:% —33.6 HOMOGE ichy states —26.5 
Hulfate.e6 Ts. .4...565 —67.0 Hy drostides. 5c .4.c te en —23.1 
Thiocyanate....... —48.1 Nitrate (aq)... cmeee onc —41.0 
Americium (8)........ +1000.0 Oxide. 3e noes —11.9 
Antimony (s)........ —99.0 Bufates. coud. sce ees' —37.0 

¥ (eo eee -UCUCt~é~“‘«i‘iU;:C EE Oe —2.5 Biamiuth (s) ih... 02505 «> — 280.1 
IBRORHOG ...¢ 0.05.00 «2 —115.0 POEL) 5 oy hese eee olaialf EL PME ERR ATE? Ne oy sos tears —10.5 
Chloride, tri....... — 86.7 BTOWNAG. 0 5521s — 147.0 
Chloride, penta..... —120.0 CBIGTIOGS retested 8s —26.5 
Vay AR 0 Ce ee pepsin —46.0 hrm ates 5.2... core «« +154.0 
GARG Sie oi essrnss, Rican sss — 147.0 BE EMOCIC Grane esse goeeete was te —61.0 
MRI Grater sind cso ciate —69.4 TIVOTOXIGG, chins, chiens oe —65.8 
joke Ue Sesame er aeanior — 86.0 Todidewn.26...amee kre Bil —200.5 

PAT SONNE Ve vine + og ni se —19.6 IN Aeratenie ch st cheese —91.0 
Arsenic (a).......... —5.5 ion poke SPE eR ob —159.0 
MOD Se cic wibie.0. 0 te —23.7 WO Xiclaee yet eng hoes és —110.0 

Eo 1. ee ec —23.0 OE 8 chug gaat haw — 83.0 
Bromid6s.i6.0< «ss —106.0 Phospuate...§ .. .tee .ts —77.0 
Chlorides. 2.3... 00 -—79.9 Bullarven nich Keak s —199.0 
GdiNOvctdses ts cst —142.0 BUlHeLS es edce sees ot B Bi —123.0 
SGGH Ss te} ho, 0th —70.C BorigeAeid.- ©. ob cc ces betes —34.1 
Arsenious Acid....... —51.2 BOrone tm) dot ck oss tote os > —6.7 
ecu ae eee cneieone] od +20.6 ON Ta) 9 (05 ey Secure oS —59.9 
EREBEREGR ois is-s/sinavciace b> eg aad H:0 —100.1 WMGCH, - ote ect let —39.0 
BFOMAte sr. 2.22 oes s.r s Ba(BrOs;): —105.8 Bromine (D) Bucur bHOBe oe, Pls we || fcoummdmn Sh 
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MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS (Continued) 


Substance Formula 
Bromine (J) (continued) ae 
WUGHIAO sean cts vc ac TF; 
Dinca ete ar BrFs 
Cadmium (Date cotereCaneee ae 
wAgetatedins sce sclcaaiis 5 Ca(CaH.02)s 
OMI Eerste. <a eae 
yr ake Bie tee CdBr24H:0 
Siieannte Roe RE cl Ee ice 
OFC Onan cstins omiaere = 2 
See te oQenttscs CdCl2-2H:0 
Chromataanace-- err. - Cr 4 
Cyanidesrecedeskic tte Cd(CN)2 
PIM Orid@tee. vetavee ts + CdF2 
Hydroxide: i... 0c « Cd(OH): 
Todate eines anncamenrs: Cd(IO3)2 
Todidesin-cwne sae ete Iz 
Nitrate sccccect nes sees Cd(NOs)2 
Ly: Se eons Oe Cd(NO:)2-4H:20 
Oxidersiciaccins sepee == CdO 
Phosphaten..:).. -s% oe. Cd3(PO4)2 
SalfateMn.. ase oc meine CdSO.4 
Sulfidesteer.en oe. Cds 
Calcitimi(s)iagcvadice once. Ca 
VACOtR tO dncnerccsie con vieienie e Ca(C2H;02)2 
Bromate iis cots tccses Ca(BrOs;)2 
Bromide nc ssc ceteris ts CaBrz 
SSrtetiht ore stadeta rae CaBr23H:0 
Carbonatemtac, s.- cere aCO; 
Chloride ai vc.se snes CaCle 
Fluoride saeco. cea CaF2 
Hydroxide: seer eon Ca(OH):2 
Nodatesscaiieceuee ek be acss Ca(IOs)2 
Lodide #3..c.semerss: cyclen Cals 
Nitrate (aq).....,..... Ca(NOs)2 
Oxides... teapemrnissachc CaO 
SRI Ne, ce Reem ae CaO: 
Sulfate: tpremreiieenc es CaSO, 
HPT 2h Sone cArRoen CaSOe 2H:0 
Carbon (dis): aeee cosas s 
GYADD) Oe-c. aise eleven C 
Dioxideseeen enacts CO: 
Monoxideksatn cee co 
Certumi(@) cence ce Ce 
se (BY ee es ee Ce 
es ABB) aie seatstyeesere rea of Ce 
5 Gi itetenses eee Ce 
A CC Rr cw ep en ee ae Ce 
(COI: eee ae Ce 
Chiorid@in.¢cccn eee cr 
lvorid ese eames ence 
Nitrates. car tees eean Ce(NO.) >: 5H:0 
Oxide... seine ete CeO:z 
tate sas otis ar CeSO, 
4 Rereianchc ake ieimekteote exc Ce2(SO4)3-5H20 
Sm Nid Oso Co MENS « e Ce(SO.4)24H20 
BULAdGs cco eerie CeS 
Se et a ee Ce2S; 
Geattim((s) i100 cae Cs 
oa (Dx eera eae eon Cs 
IBrOMASte ss sisieo coe ee CsBrO; 
Bromide. . CsBr 
Carbonate -| Cs2COs 
Chlorate. . .| CsClO; 
Chloride. . -| CsCl 
Fluoride. . .| CsF 
Iodate .| CslO3 
Iodide .| CsI 
Oxide .| CsO2 
cg .| CsO2 
Sulfate..... -| Cs2804 
Sulfide..... -| CaS 
Chlorine (1)... -| Cle 
Fluoride, tri.. .| CIFs 
Chromium........ Cr 
r wf Pe as, ‘ Cu ~e 
cetate.......... -| Cr(C2H3O2)s 
Chloride .| CrClz Y 
ame oD Somes: .| CrCls 
Pluorid6 sae ee -| CrF3 
Otide ean. ohak by -| Cr2O3 
Oe eee eee "rO3 
Sulfate Cease FOP re ee Cr2(SO.)s 
ie 0US2: 3 8er eae Cr2(SO4)s'8H20 
Fmt osc Sere Cr2(SO.)3-10H20 
18 ee Scacr Se ME ee 
A artes eed rSO«'6H2 
Bulfide: saat. choi. CrS 
GCobaltsais ieee fecne Co 
Acetate -| Co(C2H302)2 
Byomide?,.4.6:1. ee ee CoBr2 
Chloride COS TR Sah One CoCly 
Mamie lebteres Cetters oot CoCl2-6H:0 
Cvanidee.ce0. aeons Co(CN)e 


SS pmiaenet) Substance Formula 

im Cobalt (continued) 

=> a8. 4 Fluoride RE Snape ek 

EPPA ep RCC VA ORE 3 

ut fae Todid@nsairsactess Col2 

18. t 

—§83.7 Oxide miter bax oir ts CoO 

—87.3 PaO vig aso EOS Goa 
= Ee PRA ieee cance 0304 
Ranh Phosphate.......... hes 
—68.7 Sulfate..............| CoSO« 

68. i . 

49904 7 ee RASA ee 021800): 
—16.8 Sulfide............5 eos 

oA Otel orhicayanahe. | ColsONs 
S410 pie Bk a a 

wa 2 ‘u 

Sie Bromide: ..5 402 CuBr 
Tea - CuBrz 

— 140.0 . one 
—30.0 rf ue 

— ot CuBrz 

sa eteae Chloride CuCl 
506 SO «3 ese OR aS CuCle 
+40.0 oa CuClz 
—70.5 5° A) eee Sete 
—84.9 e a 

= “e Ou ls: 2s) 
ate Gyanides.3.) eee CuCN 
—38.2 Fluoride. . a a 
—54.7 a Dears colar ul, 

por ttt Mr ee tint Cv¥s2H20 
a Hydroxide epee Cu(OH)2 
—~101.4 Rodid esecnianntioen: Cul 

109.0 Cu(NOs3)23H:0 
tse Cu(NOs;)26H20 
ats Cu20 

2 u 
40.7 Cud 

; u 
—74.0 

=5:9 Cuo 
Beige Pboaphidesgs satnane CusP 

4 a uP» 

Fo Oral mcBultatee eee, CuSO, 
leppard os CuSO«H:0 

: Seles CuS04'3H20 

+6230.0 “ CuS0«5H:0 
ePrints Cus 
ao KS Thiocyanate. .}| CuSCN 
+2490.0 Dysprosium. wet Dy. 
+2190.0 Oxide... .| Dy203 
4+2310.0 Sulfate. . Dy2(SOu)s 
+26.0 re Dy2(SOs) 3‘8H20 
437/0 od Ske Br 
rblum.. 1s 
eee header Er: 
+2110.0 Bi Alka Brs(800s 8H:0 
. u Ce Er2S3 
Bahan fer Europium. Eu 
426.5 Bromide. .} EuBre 
Ly ad Chloride. j EuClh: 
—67.2 Loe eure 
sat odide,.. ul 
= 0908 Oxide.. E£u20; 
—86.7 Sulfate. pe ) 

‘ Meee uz 4)3 
ates 0 TIIITIDD i] Bua(80.)s8H20 
—82.6 Sulfideti. asrace nen ae EuS 

+1534.0 Cyan uct ee EuS 
+4504.0 Gadolinium........... Gd 
—116.0 Chloride?.< neon 4. GdCls 
—104.0 Oxider es oa. eee: Gd2O3 
—40.5 Sulfate ies aieay caemmterenaes Gd2(SO)s 
me DOUG Le PEE. eS Gdn(SO0s 8H20 
+180.0 G ium ’ ACESS rte. Gd 
+224.0 allium (8), soanteenc Gait 
+-DLOLO. 8 eg BAS). co eee ie Ga 
+7230.0 ms a AE pie Ree Ga 
+6890.0 Chloride. . +..+.4f GaCls 
+4370.0 lodidan. 5. ae: Gal; 
+1960.0 Oxide res; cee ce GazO 
Pieeie Sulfide=s 2 Ace. s hea 
,800.0 S eset. cake a 
+12,700.0 Sf Bt. doer Ga2S; 
+12,600.0 Germanium...........]Ge 
+12,160.0 Chlorides: 1.2. 800.8 GeCla 
+9690.0 Fluoride, vac..ct ak Gels 
+2390.0 Todidears... phere. el4 
Taye Oxide Riserva tic Bae 
; A eee Ore t . e GeO 
+13,000.0 Solides. sce ce GeS 
+12,660.0 MET ite cicase aoe & GeS: 
+9710:0 Goldi(s)ai..0 cuqenene Au 
+3826.0 “ (1 fs Sena AU 
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Temp. 
oie 


Susceptibility 
10-6 cgs 


+9490. 
+1900. 
+10, Sing: 


0 

0 

0 

100.0 
$4500.0 
-0 

0 

0 

0 

0 


5.46 
6 


0 
0 
4 
1 
0 
3 
5 
9 
7 
0 
0 
0 
0 
0 
0 
0 
+1050.0 
0 
0 
0 
0 
0 
0 
0 
6 
3 
9 
9 
2 
0 
0 
0 
0 


+1480.0 


MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS (Continued) 


a  D 
Substance Formula K. aeons ed Substance 


Gold (continued) 


BYOngiG Gw..ccide0 5 NOB «| 4 


Chloride.......2.. ¢. 398. «- 
Rluoridets. sits. Sinn. 
Todidesig.: 45 5. ates «3 Aul 
Fhoapbide: ..42 0 c..aartiac 
Hafnium (ays cieiels SEES 2 
: (oes Bie mentees 
OXIA ai exicshuns 0 fabs 8s 
FLOM UTE) sce ac0 wel detiete +) « 
FLOWS Onis oie a deca ec bucrete <1 
ORIG cihelcharn s @ SED os 
Bulfatare coach ose tae «5 Ho2(SO4)s 
REPRE s GienctAevars x Braiae a0 Ho2(SO4)s'8H20 
EI Vdnogenile), <cheoe << frome. Hoe 
Bromide ue. sitters ioe, Saget 6s HBr 
eer tore HBr 
Chloride ). Bs Greate tren HCl 
Sets tee HCl 
Fluoride ae Vetta (0 a ARES & HF 
BQ) b.siswe Bess HF 
Iodide UL cdbcvegeey BD oe HI 
AL) cen tae BRE HI HI 
arte) Sctd one tepass s HI 
(AG) vicki. coe: HI 
A aes Water 
Beroxid Cre cctic.s aautades H202 
Sulfidai-ns och ss otstaoe HS 
iDaXe Tb) pees Sea eee In 
Bromude)..ic...5 <0 dane =. InBra 
Gl Grid e scicicce srs skendecs InCl 
RMT) ie cs. 6) 0, Sayate oe InClz 
a MN acc chxcstuel aso: Sistas, ¢ InCls 
Bluvaridesjucah oes cele s InF2 
RIGO hos 8 ls 0.0 Pos InzO 
PME E Bs iectoks Be IMEG In2O3 
Suliides. 655 265MM. « In2S 
Se eee een ee InS 
oe See eee In2S3 
Todic Acid F.0.4 c0 a0 PRE .< IO; 
PRCCAN OF. 6 oni b cs PRE 5 104 
orthoparaper........... H;106 
Fodinen(s)! Heiss 64:03 «. AVR <s In 
Sep AUOMTIC) b 5.c..0 Rx os 
see SpA AtOMIC)) fase + - I 
Chlori rs See ee ICl 
ee Sas fe ICl; 
Mluerndés:-. 4. ewes. IFs 
(420 Ce Aer aren eae 120s 
Iridium .| Ir 
Ay Ble orc heari ei MR Ir 
Chloride iassi. . «be. - IrCls 
Oxidess wets dg aaahegrs » IrO2 
MORE Beate siais. dave: scabies, «5 Fe 
Bromide FeBr2 
Carbonate’ 45.50.46 5 FeCO;3 
Chloride. o <5... .:<.baoe « FeCl2 
eee Bnet oe FeCl2-4H2O 
See Se oe ee FeCl; 
* ..| FeCls 
+ .}| FeCls6H20 
Pinorndet5 2. 45..> ae « FeF2 
¢ .| FeF3 
I < 9 ee ee FeF;3H20 
Fopideaeeriscf- 02 SED. Fel2 
INDORACE Ai 5.25 whens shy s Fe(NOs;)3-9H:0 
Oxideieno 5. shies 2 bge FeO 
NN eee See Oe Fe20; 
Phosphate 5.2.f50 + «hye: FePO, 
Bullate ete 5 Lo. fetes s FeSO, 
MEH s esr e set hyie's: + FeSO.-H20 
Get ee Ree Sere FeSO«:7H:O0 
Bulidasee. oc ch.cubaa. s FeS 
iv ptoneee. 7 e- ooobraies Kr 
Lanthanum........)....... 77a. La 
(3520 Cle Se Meee Ts oe La2O3 
Bulfatessctia cas ahyone's La2(SO4)s'9H:0 
POUT ON it ceo) ow byeaains LazSs 
Ree Pals: 3. = Frees" La2Sa 
MOB YR Siete crcke on w=, Sixties e.'+ b 
PO ee cote +m tym «> Pb 
Acetate ..e.es.s}| Pb(C2H302)2 
Bromide... 25.. «i«a- of PbBre 
Carbonate sa. 4.2 sieges PbCO; 
lamas: «ihe. aks. foie > PbClh: 
Chromater:, is. > trea >- PbCrO. 
Bhiorndéie. «..).-. chee: Pbk: 
Todate a dares hgded ia | Ee DLEOs)s 
Todide .| PbI» 
INGER EG. recto oben cies Dobos Pb(NOs)2 
LO yar ie Sch cai a, Festi >: PbO 
Rhogphate.. 2 <.<<atres, -- Pba(PO,.)2 
Blin te here o 2 ake sie: brory so PbSO, 
Sulfide PbS 


Lead (s) (continued) 


0 Thiocyanate........ 
—67.0 Lithium......0..0.... 
—112.0 Acetate........sca04. 
+74.0 Bromate.}....500. 05 
-—91.0 Bromide, ¢..25000+. 
—107.0 Carbonate......... 
+75.0 Chlorate (aq). vas: 
+104.0 Chloride. . Sea. 
—23.0 Hluoride..¢..'.... Haas. 
=). 880 (Hydride. |... Ses... 
ere eee Hydroxide......... 
+88,100.0 Todates. 3.3. .8a6.. . 
+91,700.0 Todide...$0.0. hake « 
+91,600.0 Nitrate 
998% (Sulfate... 2 5.3: 3aee. 
pa ee Tee Lutetium:,.5../. 3. 
ea Oe Magnesium.......... 
—22.6 A CBtALE oc). udihie) 
—22.0 Bromide. 5. ... #4. 
=8.6 Carbonate......... 
=9.3 sae BD 
An Chlorides. ..: apie» 
—48.3 Mluonde..t..0. ae « 
AT 2 Hydroxide......... 
—50.2 odides.. 4.0 Bee. 
Oxide: 337 Be. SEh. 
= 17.7 Phosphate......... 
—25.5 Sulfatesc.5 6... AR. 
—64.0 = nt A Tog A ae 
—107.0 BORE sic ee eves ttle « 
eg CM ae 2, a MBs arie 5m 
—56.0 Manganese (a)....... 
—86.0 pa OPTS) cc reetes 
=—Gitd Wipetatcn ta .a tlt. » 
—47.0 Bromide. 4.5.1.8 
—56.0 Carbonate......... 
~50.0 Chloride Sts ieee eaaeee. © 
= 2800) UWB ee sty shale - 
rte Fluoride........... 
i480 OE See oe eS 
—56.5 Hydroxide@ncss «cnc 
754 Fodida...-6 cbt ~ é 
—88.7 Oxide............. 
+869.0 a bo Se ERNS 3 coe 
+1120.0 tnt eee eeeeeee 
54.6 PGRN dite n bare ecitem « 
—90.2 Sulfate... i... lets 
—58.1 Me Seek NOE ae 
rt 4 meebo ose ones 
BEG Deh tes odes stolen 3 
+32.1 Sulfide (a)......... 
—14.4 aC) aaa ene 
+224.0 Mercury (s).......... 
ferro es (08 Se ae 
+13,600.0 3 (g) a. stetete » 
+11,300.0 ‘Acetate..J... sits « 
+14,750.0 i 
+12,900.0 Bromate........... 
+13,450.0 Bromide: st... 4m = 
+9,980.0 i : 
+15,250.0 Chloride 
+9,500.0, ORE NERIAE A + she 
+13,760.0 C@hromates..... aes - 
+7870.0 SA iidaccoo 36 
+13,600.0 Cyanide... tt. « 
+15,200.0 Mlworides ace ele 
+7200.0 ie 
+3586.0 Hydroxide. . Sars atta « 
+11,500.0 Jodate.. 
+10,200.0 POMIdG) 2). descie4 REI 
+10,500.0 i 
+11,200.0 Nitrate. 
+1074.0 Os: ee oes 
—28.8 OXides Acie carte. 
+118.0 Se IAPR CRONE Ape 
—78.0 SUlEAtE iii oie othe <.« 
— 262.0 SCT, nets 7 ee 
—37.0 Sulfide. vai os seh. - 
—100.0 Thiocyanate....... 
—23.0 Molybdenum......... 
—15.5 Ta EPSP. ae 
—89.1 ren) Gene fae 
—90.6 BrOnTIde® | 2.0, ete: « 
—61.2 is eee | ee 
—73.8 Bk Oe ane 
—18.0 Ghioride! |... 2088... 
—58.1 sic ial CARO — 7 | 
—131.0 a Ree GINO on 
—126.5 Fluoride........... 
—74.0 Oxide: 745... .R90 
—42.0 ee Gere oe 
— 182.0 Mote ste aki = 
—69.7 eg} SOF i 
—84.0 Sulfidest ence woes 
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Pb(CNS):2 
Li 
LiC2H302 


LiNos 3H20 
LisSO4 
Lu 


Mg 
Mg(C2H302)2:4H20 


MgCOs 
MgCOr 3H20 


Mee Poor 4H:0 
SO. 


Mg 
b MgSO.-H:0 


MgSO.-5H20 
MgS0Os-7H:0 
Mn 


Mn 
Mn(C2H302)2 


MnCl: 4H20 
MnF2 
MnF; 

pt hE 
Mnle 


MnS0O.-4H:O0 


g 
HgC2H;302 
Hg(C2H302)2 


Hgl0; 


Mo:0s8 


Susceptibility 
10-6 cgs 


[+ 
Om 
ee pe 
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No 


MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS (Continued) 


Susceptibilit - | Susceptibility 
Substance Formula 10-8 ces Substance Formula = 10-6 cgs 
eodymitumis.. ue aero: Nd 5628.0 Potassium (continued) 
a fluor ne ok ean) NdF; +4980.0 Thiocyanate....... —48.0 
..| Nd(NOa)s +5020.0 ere ody rata +5010.0 
.| Nd2Oa + 10,200.0 Chloride. . ; +44.5 
Nd2(SOx)s +9990.0 Oxde. cae ein +1930.0 
Nd2S; +5550.0 On GL. +4000.0 
Ne E66. 740) Oxide... ... 0h... +8994.0 
Ni ferro Sulfate..)....atae=. +9660.0 
Ni(C2H302)2 +4690,0 SC) Sion tee +9880.0 
He kee o eulnde er ene, ae Bae ave 
Chloride. . NiCl: : enium:.,;2.25..0ee =< +67. 
- oe .| NiCl2-6H:0 +4240.0 Chiorides:).. 1a +1225.0 
Fluoride. . ....| NiF2 +2410.0 Oxide: x) Vern kemors, +44.0 
Hydroxide.............| Ni(OH): + 4500.0 SEIS Jens, eR +74.0 
Vadidetic.ckctot gece cINile +3875.0 SR Arche. EER ci +16.0 
INGtrA CE cme)  erteee ss Ni(NO;)2°6H20 +4300.0 SO, em Aes = 16.0 
OXIGE TS Sleaesaves telee NiO +660.0 Sulfide,,. hoscc eeu +38.0 
Sulfate..0 22 0o- ane} NiSO. +4005.0 Rhodium............ +111.0 
SulfidG sais cyes.tic. ct tee NiS +190.0 ee ce See +123.0 
CEE oar et Pr chic NisS2 +1030.0 Chloride: . 2.) eee SF 
INIODIU Mint ee ea esceeetete Nb +195.0 Wluorides.... aoe +500.0 
Oxides 255 ee Nb20s —10.0 Oxide. ..2-..e/oe os +104.0 
NitricvAcid: .. ec. scene. HNO; — 1929 Sulfate... ..5.ceeen Rh2(S0,)s" 6H20 298 +104.0 
Nitrogen vei c..09..05 cee N2 See OE Aire cecrac ee e Rh2(SO,)314H20 298 +149.0 
Oxidels Sic coe a ocseness N20 —S..0 Rubidium sts... kee Rb 303 +17.0 
PRT) cc sternum: NO +1461.0 Bromide. .<...t es. RbBr ord. —56.4 
SERRE) cristae ieiectr ony os NO +1895.0 Carbonate......... Rb2CO; ord. —75.4 
eee (Bie cianee easter nats NO +2324.0 Chloridet. >, eee RbCl ord. —46.0 
PEEL) ra cates ore ae NO +114.2 Pluoride 3s... 3. « RbF ord. —31.9 
Bo XC) neniod SRA NO +19.8 Fodidex: 5.2. eee <.: RbI ord. —72.2 
Pomme a niarecertera Ree ee N20; — 1600 Nitrates see «- RbNO; ord. —41.0 
RAS ae 5 eI Fae . NO2 +150.0 Kido.) 0. < eRen es RbO:2 293 +1527.0 
i SEE ee ac N204 —22.1 Sulfate.i5:... ae <> Rb2SO4 ord. —88.4 
SS Coe Bene oie N20. —23.0 Bulfide...45.<-: Rb2S ord —80.0 
Se 5s anche ols ete N204 = 20 4 eh REN, eee Rb2S2 ord —90.0 
emi ac) -| N2Os —35.6 Ruthenium.......... Ru 298 +43.2 
Osmium os. 8. cero eee Os TO) Bote ae Ru 723 2 
Chloriday.jseids tis creet ¢ OsCle +4103 Chlorides, ..0 RuCl; 290.9 +1998.0 
Oxygeni(2)iogi-cie oor aan Oz +3449 .0 Oxide. .55.... ees RuO2 298 +162.0 
Do manl (2) REE aes eee Oz +7699.0 Samarium........... Sm 291 +1860.0 
a (ac gbe Boma 6 cme Oz +8685.0 FS. Sm 195 +2230.0 
+ Wo Picadas: O2 +10,200.0 Bromide...........| SmBre 293 +5337.0 
a (CRW igs Sao eee (OT Me inl woe-:|h Toe rae en iar eer pee Bee heres ae SmBr; 293 +972.0 
(s, oe Ais onion. vt O2 +1760.0 Oxide. . Sm:203 292 +1988.0 
Ozone (i).. Pain crore Oe +6.7 inne Sm20, 170 +1960.0 
Pallsduumics sy cctesc cenit Pd +567.4 oe. 8 -| Sm20; 85 + 2282.0 
GHlorides Gisshas teen PdCle —38.0 Sulfate. -| Sm2(SO«) 3*8H20 293 +1710.0 
Bluoridese cu, ors cartons PdF; +1760.0 Sulfide. .| Sm283 292 +3300.0 
Hydridesscncnn connec: PdH +1077.0 Scandium... .| Se 292 +315.0 
OT oh ee PREP he PdsH +2353.0  Selenic Acid .| H2SeO. ord. —51.2 
Phosphoric Acid (aq)..... H;3PO; —43.8 Selenious Ac -| H2SeO; ord. —45.4 
Phosphorous Acid (aq)....| HsPOs —42.5 Selenium (s).. Se ord. —25.0 
Phosphorous (red) sree P —20.8 (1). Se 900 —24.0 
ie mek ieeros 18 —26.6 Bromide Se2Br2 ord. —113.0 
Chloride. . cael -PCls —63.4 Chloride Se2Clz ord. —94.8 
Platiniim'=:. noses Pt +201.9 Fluoride eFs ord. —51.0 
Chidndew ic. hererente PtCle —54.0 Oxide. SeOz ord. —27.2 
ed RO wacarter cane es PtCls —66.7 — Silicon. . Si ord. —3.9 
MMe Ses ethte oe ees PtCh —93.0 Bromide. . SiBra ord. —128.6 
EiGnidetonteaecen rk tks +455.0 Carbide. . Si ord. —12.8 
Oxidow. Aceh ween oe PtsO3 —37.70 Chloride... SiCl, ord. —88.3 
Plutonium snc ae Pu + 610.0 bee Si(OH). ord. —42.6 
PIUGrides. sce deeeeee oe: PuF; + 1760.0 Oxide.. iO2 ord. —29.6 
Lae San ache ote Puls +173.0 Silver (s).. Ag 296 —19.5 
Oxiderr reece: PuOz +730.0 Qs. .cRe..f Ages | «a eee —24.0 
Potaasitimn=ne saan ee K +20.8 Acetate. . AgC2H;:02 ord. —60.4 
Acetate (aq)........... KC2H302 —45.0 Bromide.... gBr 283 —59.7 
Bromates. cance cee a) I DrOs —52.6 She Layee , Ag2CO; ord. —80.90 
Bromide: etc eceeare. KBr —49.1 Chloride. . 1 ord. —49.0 
Carbonate dais) ene. K2CO; —59.0 @hromatee AgoCrO, ord. —40.0 
ACLIGI AtEm tera gee taeetie e KC10; —42.8 Cyanide AgCN ord. Fa) 
Chloride: 2 35 4 ate KCl —39.0 Fluoride AgF ord. —36.5 
Chromate. K2CrO4 —=3.9 Iodide. Agl ord. —80.0 
Bey tricaic eevee a: K2Cr207 +29.4 Nitrate AgNO; ord. —45.7 
(Cyanide tenner aanr eee KCN =37.0 Nitrite AgNO» ord. —42.0 
Ferricyanide........... KiFe(CN)6« +2290.0 Oxide £20 ord —134.0 
Ferrocyanide Be oscoicere KsFe(CN)e« 5 —130.0 Spas Oe eae AgO 287 —19.6 
Sogan gears ee KsFe(CN)6°3H20 ord. —172.3 Permanganate..... || Ag MnO, 300 —63.0 
Hiuoridecinsade mee. KF ord —23'.6 Phosphate.........| AgsPO« ord —120.0 
Hydroxide (aq)......... KOH ord —22.0 Sulfate..... AgeSO. ord —92.90 
Od ate Pia... cajerisatten oy KIO; ord == O30 1 Thiocyanate AgSCN ord —61.8 
Lodide Re Suiciascc anes > KI ord =683°8 ‘Sodium....... ord +16.0 
Nytrate oc. . veneeertigs KNO; ord —33.7 Acetate..... NaC2H;302 ord. —37.6 
INGETIGG my oie clot einer KNO2 ord —23.3 Borate, tetra ..| NaeB.O7z ord. —85.0 
ORIG eRe crantencioeatencr. KO: 293 +3230.0 Bromate...... _| NaBrOg ord. —44.2 
caine na eo tone KO; ord. +1185.0 Bromide.... .| NaBr ord —41.0 
Permanganate.......... KMn0O, ord. +20.0 Carbonate. . Na2CO; ord —41.0 
SUE Saas ad eamBOr bs-or K2SO4 ord. — 67.0 Chlorate.... .| NaClO; ord —34.7 
Seo OLtO Apc 2 BN KHSO« ord. —49.8 Chloride...... NaCl ord —30.3 
Sulfide SOE BE in cee K2S ord. — 60.0 Chromate, di.......| NarCr2O7 ord +55.0 
(i. OIRO CIDR i aciaic K2S2 ord —71.0 Fluoride... eee NaF ord. —16.4 
He eAipocuanescnon ii K2S3 ord — 80.0 Hydroxide (aqyete. - NaOH 300 —16.0 
Pp aisisiei sinters samen ts ee eae NalO; ord —53.0 
Saprtnsrin cholele rn atatte » 206 or 95. ielide eee Nal ord. wet KHAN) 
Sulfite K2S0, ord ~ 64.0 Nitrate...........:]| NaNQs ord. —25.6 
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MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS 
AND INORGANIC COMPOUNDS (Continued) 


Sodium (continued) Tip (continued) 
Nitritein. $6.6 6.2 8 NaNO: ord. —14.5 Cece ..dsn I Sate ee arg 
Oxldetnrs gee an eee: Na20 ord. 19.8 Bromide. -) SnBra ord. —149.0 
Anke tatersict ie Na2O2 ord. — 28.10 Chloride. if .-1 SnCl: ord. —69.0 
Phosphate, meta........ NaPO, ord —42.5 i SnClr 2H:0 ord. —91.4 
lt Ye Ae oO ees ee ore ye “ “(l ) Z ord. = 115.0 
UU 1 eric Picreronetie |< Soa a2SOu ord. —52. Hydroxide. a i I ord. —60.0 
eee ae. Na:SO0«10H:0 ord. 1840 Oxide. 3010) ms a oe 
Sulfide.................] Nao ord. —39.0 SnO2 ford! 40 
MO eteeeeeeeese sees | NagSe ord, —53.0 ‘Titanium. i 293 +153.0 
Wott teres eters Na2zSs ord. — 68.0 “ Shy Ti 90 +150.0 
MO rteeeeeee seen ses | Naga ord. —84.0 Bromide. TiBrs 288 +640.0 
Ao AOU oI eacle +: PO PSE Tis ord. —99.0 “ TiBr; 441 +520.0 
Pirontlims:. <1.. £0,449. Sr ord, +92.0 “ TiBr, 291 +660.0 
Acetate................! Sr(C2HsO2): ord, —79.0 “ TiBr; 195 +680.0 
Bromate,..............| Sr(BrOs)2 ord. —93.5 ae TiBrs 90 +220.0 
Bromide. Meelis eitte)s|) Sr Ors ord, —86.6 Carbide... = ord. +8.0 
Be BQUCSOnDOUINE > oes SrBr2-6H:0 ord. —160.0 Chloride. TiCls 288 +570.0 
@arbonate..... -.. she. SrCO; ord. —47.0 . Nie TiCl; 685 4-705.0 
Chiorate..........4.5.. Sy oe ord. —73.0 “ TiCls 373 +1030.0 
Chloridetyss...-2's2. 080. ord, —63.0 ely oe. | TiCls 292 +1110.0 
PRR es 000i « SHS Src 6H:0 ord, —145.0 “ mie bey. TiCls 212 +690.0 
Chromate:.)...@ads..kei- rCrO4 ord, -—5.1 ig Rees <a TiCls 90 +220.0 
Mluoridey..1. .(7ai}-\he - SrF2 ord. —37.2 “ Ryo. octeec| TICls ford: 54.0 
Hydroxide. Dasher a ates «| or(OH ye ord. —40.0 Fluoride. ae. PAD: TiF; 293 +1300.0 
Saree © en Sr(OH)2:8H:0 ord, — 136.0 Iodide.. bern... Tile 238 +1790.0 
Todatespe. 0.) gues. Sr(1Os3)2 ord —108.0 tee eyes crete | Tile 434 +221.0 
Todidemta toto. «heed: Srl ord. —112.0 “ Tils 292 +160.0 
Nitratete.. 2... 5. .(eat,)- Sr(NOs)2 ord, — 57.2 “ Tils 195 +159.0 
Uy) Scharidopeoes ae Sr(NOs)24H20 ord. —106.0 “ Til: 90 167.0 
Oxide us ae oy a oe eee SrO ord —35.0 Oxide Ti204 382 +152.0 
30) Jo Cee Core SrO2 ord —32.3 Serb crc eeete.s || TieOs 298 +125.6 
Sulfate ss... 1: ety. SrSO. ord. — 57.9 CS gay my Sa eee ae TiO; 248 +132.4 
Bultur (a)eesss ccc as aes Ss ord. —15.5 Clits se Se aaa TiO ord 5.9 
oe aun. +) 8 ord. —14.9 Bulfidote meen aaa TiS ord +432.0 
a 2 Cocca Se emer) 9 | ae te ees maLors Tee Tingatens. hse .ce | W 298 +59.0 
‘ s 828 +700.0 Bromide...........] WBrs 293 +250.0 
teen eee eee 1s 1023 +464.0 Carbidénn... 2 aces! WC ord. +10.0 
a aos Saae «| SaCle ord. —62.2 Chloride. .. | WCle 293 =25.0 
Rb vc wletehtRtkiaey SClz ord. —49.4 Fe ews 293 +387.0 
+ Asano re cereal she) ord. —49.4 “ .| WCle ord 71.0 
Fiuoridesch- >... Mh, « SFe ord. —44.0 Fluoride........... WEs ord —40.0. 
Iodide... etS.a6t «| SL ord. —52.7 Oxides... Wo: ord +57.0 
OudesQ)nt... 0... gare. . SO. ord, —18.2 eee evar WOs eral 15.8 
Sulfuric Acid...........).. H2SO4 ord. —39.8 Bul fide with atin pone as WS2 303 +5850.0 
Tantalum jest ¢ 0.0 3-. > sha-)> Ta 293 +154.0 Tungstic Acid, ortho. .| H2WO, ord. 2840 
fo oe Doe Oa Ta 2143 +124.0 Uranium (a)........+ U 78 +395.0 
Chiorides.+..... 2. 4614.4 | raCly 304 +140.0 “ (Aenean 298 +409.0 
Pluorid@ss. 0s. se ORs TaFs 293 +795.0 “ (a) aU 623 +440.0 
ON Cy ages AREER «> Be Ta20s ord. —32.0 “ (A) ane. Uy Pe ee ad | ee el Cote a eee 
Techrnetium:: j.....- -het.- Te 402 250.0 ze Y | U 1393 +514.0 
signiidere so So Toc 298 270.0 Bromide.......... | UBrs 294 +4740.0 
S 78 290.0 Presegelevorenetcr 9M | BSA 293 +3530.0 
Oxide saci sh - ces «tas» TcO2:2H:0 300 +244.0 Chloride...........] UCI: 300 +3460.0 
sorters Sapient a9 Be Te207 298 — 40.0 RR Pere Cl 294 +3680.0 
eL CULPTUINIAGE ip sale scckete backs. « Te ord —39.5 Fluoride..........< UFa 300 +3530.0 
CD) eA apecat ncn ORR fs PAC Tl ee Ol Wetucteinteions —6.4 COs ares 8 UFs ord 43.0 
Bromidea.;.......-+5i4i.+) Lebrs ord. —106.0 Hydrides UH; 462 +2821.0 
Chiorida.’ :)..... ...« :B&2.} TeCle ord. = 04.0 Ber seen Ghee UH; 391 +3568.0 
FlupmideNe * eRe ne 8 TeFe ord. — 66.0 Be Air an UH; 295 +6244.0 
PPerDiliMl ets hice kek LO 273 +146,000.0 eT 20 DAES OT UH; 255 +9306.0 
Oxid GT gn: othe oe wos otrtbe « Tb203 288.1 +78,340.0 Iodide... I; 293 +4460.0 
Sulfatetia..t......o8t.. Tb2(SO4)s 293 +78,200.0 Oxide uO 293 +1600.0 
ag ot A ee tae Tb2(SO,4)a°8H20 293 SrA LACE! ie 9 panel Os NOS Baten SA UO2 293 + 2360.0 
Thallium (a) S beomede scan Tl ord, — 50.9 chee forens canlont 3, UO; ord. +128.0 
(B) Tl >508 —32.3 Sulfatomenncncee U(SO,)2 ord +31.0 
= Ope ear oe Ay! 573 —26.8 Sulfidenta)innniece: S2 290.5 +3137.0 
ACetAte. cn .da0s. fe de - || LIC2HsOs ord, —69.0 $ eee US: 290.5 +3470.0 
Bromate... ... -:. -48h.. TIBrO; ord, —75.9 Com ee faa ners US: ord. +5206.0 
Bronundee } 2.6: ws >) Br ord. —63.9 Lie ae nit » dd leSs ord. +11,220.0 
Carbonate,........2%h.. Tl2COs3 ord. —101.6 Ny amadinsry a teu aa Vv 298 +255.0 
Chicrataw, 3 )....:6 one fies TICIO; ord. —65.5 Bromide...........| VBrz 293 +3230.0 
@inloride. ep a Bek «| LIC) ord, — 57.8 rae xe gh Wins 195 +3760.0 
Chromate.............. Tl2CrO4 ord. —39.3 mn ots cee V Bre 90 +4470.0 
Gyanides.),'..... .26e,. TICN ord. —49.0 Ab ene pene VBr; 293 +2890.0 
Fivondea.. 6... sone. 1 LIF ord. —44.4 “ ieee nl Var. 195 +4110.0 
Todate so. +s SEP LOS ord —86.8 “ TRS Be Ye VBr; 90 +8540.0 
Iodide | Tu ord 782.2 Chloride...........] VCle 293 +2410.0 
Nitrate .| TINOs ord — 56.5 Te iy eee ee ECON 293 +3030.0 
Nitrite. eke. «2. aiGh. TINO: ord —50.8 ieee Beer eee VCh 293 +1130.0 
Oxide sakes ee: -REE,: T1203 ord +76.0 TAB hs ack VCh 195 +1700.0 
Phosphate............. T1sPO« ord, — 145.2 “ an eee! VC, 90 +4360.0 
Bulfate.i.....-....25.. Tl2SO« ord. riti2.6 Fluoride..... 2). .:.| VFs 293 +2730.0 
Sulfiderag, ji.» 602s eae... TLS ord. —88.8 Oxidavit ue VO2 290 +270.0 
Thiecyanate).....<225,% TICNS ord, —66.7 COT at Mie Sr V0; 293 +1976.0 
IU OriGNis a6 6s coed. Th 293 +132.0 Ch A naan 1 LOz ord. +128.0 
poly ere Th 90 +153.0 Bulfidetaaevist ak ord. +600. 0 
ade ....+2+.] ThCl¢8H:0 305.2 re h80s0) sine Ghee V:Ss3 293 +1560.0 
Nitrate... AIR Th(NOs)« ord. 7108.0! Water (g)..1.-+s.0be rl >373 v3.1 
CON ets Ears Se se ThO2 ord. —16.0 UD ssbeleisies + « hiet H2O 373 —13.09 
Thulium 291 +25,500.0 COP d soe HO 293 —12.97 
(arate Chin ceo ot Tm20; 296.5 +51,444,0 Tine (eS Seen HO 273 =—12:93 
Tin feet -Sicpeceerts e Ba a Eon ens) series «Oe H20 273 pa 268 
MS (gray) .c... see eee n roses BOE MB Roxiesctes 223 —12. 
ae | ot ie | sao Sn 100 —31.7 iy aay; 
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MAGNETIC SUSCEPTIBILITY OF THE ELEMENTS DIAMAGNETIC SUSCEPTIBILITIES OF 


AND INORGANIC COMPOUNDS (Continued) ORGANIC COMPOUNDS 
tibilit: = 6 | es 6 es 6 
Sabatance Formula eee as a ‘ea y Compound Xu X 10 x X10 K X 10 
; Acetoxime-O-benzy] ether 104.89 6427 
bab aM GS onal ae) DHO 302 12.97  Acetoxime-O-methyl-ether 54.87 "629s 
eRe cs D:0 293 —12176  Acetylacetone 54.88 "5481 (.535) (20°) 
- i: a: pei eee 276.8 —12.66 Acetyl chloride 38.9 496 (.548) (20°) 
Pita)! Ad: vachaues| DiO 276.8 —12.54 Acetylene 12.5 (480) 
J) at me D:0 213 —12.41 Acetylphenylacetylene 86.9 4 
Xone. ke acs. | Xe ord. —43.9  Acetylthiophene ues soy (757) (20° 
Ytterbium............- Yb 292 + 249 0 at feet) pe ; ) 
“ Yb A y . . 
Sa Ha Sas 2 18,300.0 Alanine 50.5 (.567) : 
See tain ee hee 392 Fee 15 Allyl acetate (56.7) 606 (ban (ee) 
i en A ¥. 90 +2.43 Allyl alcohol 36.70 : : -540 (20°) 
Ot eS Seem ae ¥203 293 +44.4  1-Allylpyrrole 73.80 685 (20°) 
laden 2 is... S83 ord +100.0 Aminoazobenzene (118.3) 600 
Z (ni Oh oes Ee n ord —11.4 Aminoazotoluene (142.2) 631 
inc ay aaah Wie bra 9.08) whakine‘e Zn ees iets 8 o-Aminoazotoluene i (138) cg 02 
A renciie <a : 4 Bio oe kaobutrr acl 
Rtg a Ee ac len Sh Me 34.0  Aminomethyldiethyldiazine 114.8 (696) 
Chioride:d.tes ockanet ZnCle 296 —65.0  4-Aminostilbene es ee 
Cyanide.............| Zn(CN): ord. —46.0 2-Aminothiazole pe pe 5079 (20.7°) 
Hluoride ace <0) aie ZnF2 299.6 —38.2  n-Amyl acriate rh ant “B09 (20 
peeeade eds.syate atest re (OH) bey ~ 44 Me WER bahar 2 (675) an (624) (20°) 
$6.0... ns 2 n ord. —98. . . . . Mi 
Nitrate (8G) jaerese cS nee Zn(NOs): ord. —63.0 y-Amyl alcohol he at) (.655) (25°) 
Oxidate okt. Gan Zn ord. —46.0 Inactive Amyl alcohol 782s (25°) | (.64) (15°) 
Phosphate........... ZnyPO9)2 ord. eta eee aon eee (san (20°) 
mieveg Risers: Sete ord. —45. - B : i 
Bee Pe Saes| ZasOc HO ord. —63.0 _ tert-Amyl alcohol er $08) \eoes tages 
(ae eee te ZnSO«-7H:20 ord. —143.0 n-Amylamine a (aay C816) (20°) 
Sulfides...ccdo os Jone. ZnS ord. —25.0  iso-Amylamine Tee (759) “859) (20° 
Zirconium............. Zr 293 +122.0 n-Amylbenzene . He on tae 
PO Se ein Cen Zr 90 +119 0 iso-Amyl bromide (88.7) 6 " mt °) 
Carbide... 5.4... ee ZrC ord. —26.0 iso-Amyl-n-butyrate 113.52 «7174 (25°) -616) (25°) 
Nitrate..............| Zr(NOs)«5H:0 ord. —77.0 _ iso-Amyl chloride (79.0) .741 (.662) ce 
Oxide s..o. otis. BER ZrOz ord. —13.8  iso-Amyl cyanide 73.4 (.755) (.609) (20°) 
iso-Amylene 53.7 .766 
Amylene bromide (114.5) 498 
Amylene chloride (95.2) .675 3 
iso-Amyl ether (129) 813 roy 5°) 
mere ot ee oo -591) (25°) 
DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC 4m! iodide (118.7) “5996 (18°) 910) (20%) 
COMPOUNDS ee ama ketone Gea), fo .580) (15°) 
Compiled by George W. Smith ey bet tod a 101.73 705, (25°) | (.609) (25°) 
n-Amy! valerate 124.55 7239 core ‘ey 
This table and its supplement contain values for the molar susceptibility of X:4, specific ae ede core) (. Son) (20°) 
susceptibility x, and volumetric susceptibility K. The cgs Gaussian system of units is Ani ii (80. 5) “654 99) (20°) 
employed. In the Gaussian units the relation between magnetic induction B and magnetic pee eae 72:79 ¢ 673) ¢ 672) (18°) 
sie tag Anthaiihrene 204.2 739 : 
B=H+ 4x1 (1) Anthanthrone 178.1 581 ae 
where I is the magnetization or magnetic moment per unit volume. Actually, the quan- partons a Se (.678) ; 
tities involved in equation (1) are all vectors, but one may assume that all tikes arecol- Anthracenonitrile 142.1 (.700) 
linear, a reasonable assumption for organic diamagnetic substances in the liquid state. Anthraquinone (119.6) 575 (.825) (20°) 
For crystals I may vary with crystal orientation. Equation (1) may be written Anthrazine 245.7 646 as 
i 85.70 571 -905) (20° 
B=H+ 4rKH = (I+ 4xK)H (2) Anbctows 158.0 (ae 785) (18°) 
= A age 131.4 i é if 
Here, K is the magnetic susceptibility, often called the volumetric susceptibility and is a pee, 69.5 (526) (.812) (15°) 
nie auanber.s - Aspartic acid 64.24 .4 | (482) (800) (12°) 
_ Other susceptibilities of use to chemists and physicists are the specific or mass suscepti- Aurin (161.4) 556 
balety which is defined p-Asoanisole (147.7) “610 
x = K/p (3) nS ote ae .611 (70.5°) 
i é Z p-Azophenetole b F . 
where p is the density of the sample in grams per cc., and the molar susceptibility which m-Azotoluene 127.8) .608 -643 (58°) 
ep} Barbitaric acid (Anh.) 33.8 (430) 
Xu = = arbituric ack nh, F é 
eueamiee ) Barbituie acid (.2H:0) a (4.79 
where M is the molecular weight of the substance in grams. enzaiazine ° ( a 
Temperatures, when listed, are enclosed in parentheses and are listed in degrees C. Benzaldehyde ees rit er aoe} 
Literature references for values contained in this table may be found in General Motors Benzaldoxime (69.5) . (801) 4°) 
Research Laboratories Bulletins GMR-317 and GMR-396. Benzamide (72.3) .597 b 
Benzanthrone 142.9 620 f 
Benzene 54.84 .702 (32°) 611 z 
— | 
Compound —Xu X 108} —xX108 | —KX10° — Bensoie acid 70.28 (.575) (,728) (15°) 
ak, Mee eran o “ote | (082) (888) (15% 
ti B 4 rl 
Acenaphthanthracene 184 a18 Rekshhances 109.60 6013 {-86) (50°) 
Acenaphthene’).1..b. 00. sca hooe. cohen 109.3 (.709) (.726) (99°) 3,4-Benzopyrene 135.7 -538 
Acetal 81.39 -688 (32°) (.568) (32°) Benzopyrene 194.0 a 
Acetaldehyde 22.70 5153 (.403) (18°) Benzoyl acetone (95.0) 586 (.639) (60°) 
Acctamidestsy;,.chs.rcchmor. coho mecca 34.1 .577 (.618) (20°) Benzoyl chloride (75.8) .539 (20°) (.657) 15°) 
Acetic acid 31.54 -525 (32°) | (.551) (32°) Benzy! acetate 93.18 (.620) ta (16°) 
Acetic anhydride (52.8) 517 (.562) (15°) Benzyl alcohol 71.83 (.664) .697) sie 
Acetoaminofluorene (141) 63 Benzylamine 75.26 (.702) 690) (19° 
Acetone 33.7: 5814 (.460) (20°) Benzyl chloride 81.98 (.647) .713) (18°) 
Acetonitrile 28.0 (.682) (.534) (20°) Benzyl formate 81.43 (.598) .646) (20°) 
Acetonylacetone 62.51 5476 (.531) (20°) Benzylideneaniline (100.4) 554 
Acetophenone 72.05 -5998 (.615) (20°) Benzylidene chloride (97.9) .608 (.763) (14°) 
Acetophenone oxime 79.90 -5920 Benzylidenemethylamine (73.1) 613 
Acetophenone oxime-O-methyl ether 92.31 -618s Benzyl methyl ketone 83.44 .6219 (.624) (20°) 
Acetoxime : 44.40 6076 (.480) (20°) Bibenzyl (126.8) .696 -671 (54.5°) 
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Compound 


—Xu X 108 


3, Secs ote hole Come 2,4-hexadiene (is) 


= m’-Bito! 7.4) 
Bia sulfide (140.0) 
eol 126.0 
Peliiohesaene 78.92 
Bromobenzenediazocyanide 86.88 
Bromochloromethane 55.0 + .6 
Bromodichloromethane 66.3 + .3 
Bromoform 82.60 
Bromonaphthalene (123.8) 
a-Bromonaphthalene 115.90 
m-Bromotoluene (93.4) 
Bromotrichloromethane 73.1 + .7 
Butane 57.4 
iso-Butane 51.7 
1,4-Butanediol 61.5 
2-Butene (cis) 42.6 
2-Butene (trans) 43.3 
1-Butene-3,4-diacetate 95.5 
2-Butene-1,4-diacetate (cis) 95.2 
2-Butene-1,4-diacetate (trans) 95.1 
2-Butene-1,4-diol (cis) 54.3 
2-Butene-l, 4-diol (trans) 53.5 
n-Butyl acetate 77.47 
iso-Buty] acetate 78.52 
n-Buty! alcohol 56.536 (20°) 
iso-Butyl alcohol 57.704 (20°) 
sec-Butyl alcohol 57.683 (20°) 
tert-Buty] alcohol 57.42 
n-Butylamine 58.9 
iso-Butylamine 59.8 
9-Butyl anthracene 176.0 
n-Butylbenzene 100.79 
iso-Butylbenzene 101.81 
tert-Butylbenzene 102.5 
n-Butyl benzoate 116.69 
tae bromide 77.14 
utyl bromide 79.88 
1-n-Buty] cbloride 67.10 
2-n-Butyl chloride 67.40 
n-Butyl cyanide (62.8) 
tert-Butyl cyclohexane 115.09 
1,4-Buty] diacetate 103.4 
n-Butyl ethyl ketone 80.73 
n-Butyl formate 65.83 
iso-Butyl formate 66.79 
iso-Butylideneazine (95.8) 
Butyl iodide (93.6) 
iso-Butyl methyl ketone 70.05 
tert-Butyl methyl ketone 69.86 
n-Butyl perfluor-n-butyrate 126.7 
leslpan dig n 108.0 
tyl suifide (113.7) 
Butyl thiocyanate (79.38) 
2-Butyne-1,4-diacetate 95.9 
2-Butyne-1,4-dibenzoate 169.0 
2-Butyne-1,4-diol 50.3 
n-Butyraldehyde 46.08 
iso-Butyraldehyde 46.38 
iso-Butyraldoxime 56.12 
n-Butyric acid 55.10 
iso-Butyric acid 56.06 
Butyronitrile 49.4 
Beerrippeay eretyione ( 19a) 
(99. 
Cacodylic acid (79.9) 
Camphor (103) 
Camphoric acid 129.0 
Camphoric anhydride (1138) 
n-Caproic acid 78.55 
sy Le a pi a (130.4) 
‘aprylic acid 101.60 
Carbanilide 134.05 
‘arbazole 117.4 
Carbon disulfide 42.2 
Carbon tetrabromide 93.73 
Carbon tetrachloride 66.60 
Carbon tetraiodide (136) 
a (109.1) 
Carvon (92.2) 
Cetyl ‘aleohol (183.5) 
Cetyl mercaptan 390.4 
Chloral (67. 
Chloranil (112.6) 
Chloracetic acid 48.1 
Chloroacetone (50.9) 
Chloroacetylchloride 53.7 
isole 89.1 
hlorobenzene _ 69.97 
Chlorobenzene diazocyanide 65.02 
Chlorodibromomethane 75.14 .4 
Chlorodifluoromethane 38.6 
1-Chloro-2,3-dihydroxypropane (77.9) 
Chlorodiphenylmethane 1131.9 
Chloroethylene 35.9 
Chloroform 59.30 


—x X 108 


—K X 108 


“6993 io re (.699) (16°) 


-6530 
((: 817) 
-5030 (20°) 
4) 


(.607) 
ie (25°) 
6769 


(.7627) 
(.7785) 
(.7782) 
es (25°) 


-8205 


Wt (27. a 


(.564 
(.561) 


497 


f -826) (20°) 
-753) (20°) 


(.846) (19°) 
(.812) (15°) 
-948 (20°) 


-840 (20°) 
(.770) {oy 
(.758) (0°) 


(.696) (20°) 


(.583) (25°) 
(.584) (25°) 
(.6176) (20°) 
(.624) (20°) 
(.629) (20°) 
(.611) (20°) 
(.596) (20°) 
(.599) (20°) 


(.646) (20°) 
(.648) (20°) 
(.662) (20°) 
(.656) (25°) 
(.730) (20°) 
(.737) (20°) 
.642 (20°) 

-635 (20°) 

(.606) (20°) 
-6670 (20°) 


(.579) (20°) 
(.571) (25°) 
(.574) (25°) 


(.822) (20°) 
(.561) (20°) 
(.558) (16°) 


(.653) (114°) 
(.652) (16°) 
(.659) (25°) 


(.522) (20°) 
(.511) (20°) 
(.576) (20°) 
.598 (20°) 
(.601) (25°) 
(.569) (15°) 


(.689) (15°) 


(.67) (25°) 

(.791) (20°) 
(.740) (20°) 
(.624) (25°) 


(.642) (20°) 
(.783) (20°) 


(.699) (22°) 
(.966 
-691 (20°) 
(1.13) (20°) 
t 709) (20°) 
(.590) (20°) 
(.619) (50°) 


(.694) (20°) 
(.804) (20°) 
(.633) (20°) 
(.710) (0°) 

(.688) (20°) 


(.883) (15°) 


( re ca! 15°) 


Compound 


Chlorofumaric acid 
p-Chloroiodo benzene 
Chloromaleic acid 
Chloromethylstilbene 
a-Chloronaphthalene 
m-Chloronitrobenzene 
o-Chlorophenol 
p-Chlorophenol 


1-(o-Chlorophenylazo)-2-naphthol 
1-(p-Chlorophenylazo)-2-naphthol 


Chlorotrifluoroethylene 
Chlorotrifluoromethane 
Cholesterol 

Chrysene 

Chrysoidine 

Cinnamic acid 

Cinnamic acid (a-trans) 
Cinnamic acid (8-trans) 
Cinnamic acid (cis-MP 68°) 
Cinnamic acid (cis-MP 58°) 
Cinnamic acid (cis-MP 42°) 
Cinnamic aldehyde 
Cinnamy!] alcohol 
Cinnamylideneaniline 
Citral 

Coronene 


p-Cresol 

o-Cresylmethyl ether 
m-Cresylmethy] ether 
p-Cresylmethy] ether 
Cumene 

Cyamelide 

Cyameluric acid 
9-Cyanoanthracene 
Cyanogen 

Cyanuric acid 
Cyclobutanecarboxylic acid 
1,3-Cyclohexadiene 
1,4-Cyclohexadiene 
Cyclohexane 
Cyclohexanecarboxylic acid 
Cyclohexanol 
Cyclohexanone 
Cyclohexanone oxime 


Cyclohexanoneoxime-O-methyl ether 


Cyclohexene 
Cyclohexenol 
Cyclooctane 
Cyclooctene 
Cyclooctatetraene 
Cyclopentane 
Cyclopentanecarboxylic acid 
Cyclopentanone 
Cyclopropane 
Cyclopropanecarboxylic acid 
p-Cymene 
Decalin 
cis-Decalin 
trans-Decalin 
n-Decane 
1-Deuterio pyrrole 
Deuteroindene 
Diacetal 
Di-iso-amylamine 
Diazoacetic ester 
Dibenzocoronene 
1,2,5,6-Dibenzofluorene 
3, 4, 5: ,6-Dibenzophenanthrene 
Dibenzphenanthrone 
Dibenzpyrene 
Dibenzpyrenequinone 
iso- Dibenzpyrenequinone 
Dibenzyl ketone 
p-Dibromobenzene 
2,3-Dibromo-2-butene-1,4-diol 
Dibromodichloromethane 
ha rhe trae 
1,2-Dibromoethylene 
1,2-Dibromo-2- uoroethane 
Dibromé 4-nitrophenol 
1,2-Dibromotetrachloroethane 
Di-n-butylamine 
Di-iso- butylamine 
Di-sec-butylamine 
Di-iso-butyl ketone 
Di-tert-butyl ketone 


2,6-Di-tert-butyl-4-methyl phenol 


2,4-Di-tert-butyl phenol 
Dibutyl phthalate 
Di-iso-butyralacetylene 
Dicetyl sulfide 
Dichloroacetic acid 
Dichloroacety] chloride 
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—Xu X 106 


—x X 108 


-8439 
-6446 (30°) 
-6141 (30°) 
(.948) 
-5271 (30°) 
-766 (20°) 


7718 
774 


(832) 
( 
(468) 


—K X 108 


(.786) (57°) 


-789 (20°) 
-638 (48°) 
(.747) test 
(.789) (20°) 


(.784) (20°) 


(.660) (4°) 


(.629) (15°) 
(.679) (20°) 


(.577) (20°) 


(.528) (20°) 
(.706) (20°) 
(.690) (20°) 
(.690) (20°) 
(.661) (15°) 
(.628) (15°) 
(.629) (19°) 


(.642) 
(.490) (15°) 


(.3859) ee , 17°) 


(599) (20°) 


(.567) (20°) 


(.684) (20°) 
(.654) (20°) 


-6290 (20°) 
(.677) (30°) 
(.582) (30°) 
(.683) (—79°) 
(.569) a 
(.656) (20° 
-6814 (20°) 
(.686) (35°) 
(.670) (35°) 
(.6143) (20°) 


(.692) (13°) 


(.649) (21°) 
(.54) (24°) 


.786 (100°) 
(.808) (25°) 


(.877) (17.5°) 
(.855) (17°) 


(1.049) 


(.767) (20°) 
’ 609) (20°) 
(.641) (0°) 
(.591) (20°) 
(.657) (21°) 


(.705) (20°) 


NDS (Continued) 
AGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOU 
DIAM 


: -yx108 | -Kx 108 
Compoun 
xu X 108] —xX108 | —K x 10° : : 
Compound is! ; : 756 (20°) | (.707) (20°) 
er : : ole , 

84.26 tthe No patie curr : ‘5581 Cast) Go) 
é-Dichlorabenxene 83.19 ‘5661 res 0 5°) Dimethyl succinate ‘ 493 t-819) (21°) 
m-Dichlorobenzene 82.93 aes (. : Dimethyl! ane ‘ -723 H 

ichlorobenzene (G Dimethyl su : 4 
Pe oinloro-2 butyne ( 108.8) 423 Dimethyltrichloromethylcarbinol 4 (.625) aan 
1,2-Dichloro-1,2-dibromoethane 60.0 451 2) (—30°) _N,N-Dimethyl urea se) (614) (17°) 
1,1-Dichloro-diftuoroethylene 52.2 ose (1688) (15°) N,N’-Dimethyl urea rt “659) (0°) 
Dichlorodifluoromethane 19.2 508 (. 79) (15°) _ o-Dinitrobenzene j 4197 aoe, 
1,1-Dichloroethylene 51.0 526 (.6 15°) m-Dinitrobenzene ‘ 4064 “668) (24°) 
eut-1,2-Dichloroethylene ; 48.9 7 (.638) ( p-Dinitrobenaene ; 397 ‘ 
ns-1,2-Dichloroethylen : ° .4-Dinitropheno : . ; Je 
1.3-Dichloro-2-hydroxypropane (eo) (580) CNS I i hones ces 592 (32) | (606) (82° 
Dicyandiamide (151.6) .682 6889 (20°) 1,4-Dioxane I ; (. 
Dicyclohexanol acetylene 129.31 7776 "7001 (20°) Diphenyl sd (.639) 
Dicyclohexyl 231.98 .7930 : 1,1-Diphenylallyl-3-chloride (.615) 686 (55.5°) 
1,1-Dicyclohexylnonane (75.3) -660 576) (20°) 1,3-Diphenylallyl-3-chloride é “648 : 5 
Diethanolacetylene 70.71 .7059 ‘s 3) (16°) Diphenylamine id 85. (.827) 
Diethyl acetaldehyde 146.2 (.676) \ 9») (14°) Diphenyl-bis-diazo cyanide i (.629) 871) (40°) 
Diethylallylacetophenone 118.8 (.593) (.60 (18°) Diphenylbutadiene i 550 ( 
Diethyl allylmalonate oe C777) tse) (0°) Diphenylchloroarsine (.635) 
Diethylamine (124.5) 802 (.69 Hi (20°) Diphenyldecapentaene ; 640 
Diethylcyclohexylamine 115.2 (612) (.614) 19°) Diphenyldiacetylene 115 (592) 
Diethyl ethylmalonate 58.14 6751 (551) ( Diphenyldiazomethane ; (-545) (14°) 
Diethyl ketone 68.31 +6754 20°) Diphenyldihydrotetrazine ; 655 cee) 20°) 
Diethyl appeal (92.6) 5782 (.611) ( 1 1-Diphenylethylene ; ae -6877 ( 
Diethyl malona *6-Diphenylhexane i a 
Diethyl-3-(I-methyl butane) ethyl- =| (677) 15°) Disheeyibems tine 688 684 (35.5°) 
malonate 81.71 5595 (.603) ee Diphenylmethane ; -647 20°) 
Diethyl oxalate 127.5 (.574) (.645) O°) Diphenylmethanol .7357 6935 ( 
Diethyl phthalate (177.0) 685 (.661) ( 1,1-Diphenylnonane 2 (636) 
Ditty ibenteel 172.0 (40) Diphenyloctatetraene | oa (.759) 
iethylsti , 7 “ ° ; enoxyarsin x . e 
Diethyltilbestrol dipropionate 108.07 | 0035 | (628 20%) _Diphenylphenoxya . (800) | C748) 20° 
Diethyl succinate (86.8) 563 (.667) Oe) N'N’-Diphenyl urea Hy "7050 "576) (20°) 
Diethyl sulfate (67.9) 753 (.630) ( F Dunsecos Fetone i Tie (.573) ( 0 ») 
Dee rene (113.4) me a Di-iso-propyl ketone ; "6046 (.628) (0°) 
Diethy! ate ‘ A ° i 1 oxalate ; -6089 ° 
Difluoroacetamide cr 3 "382 (.883) (20°) i piictchbe Sralate "7849 (20.7°) ess (24°) 
1-Difluoro-2-dibromoethane talents (587) (,694) (20°) Dedestbalankel 617 (.905) (15° 
1,1-Difluoro-2,2-dichloroethy] amyl ether| 129. : Delatl . (.725) (.619) ae 
1,1-Difluoro-2,2-dichloroethy] butyl 1ie.48 (.577) (.703) (20°) Flaidie acid : “604 (.876) (20°) 
ae hylether| 96.13 (:537) ee Se real (.910) (.511) (—100°) 
1,1-Difiuoro-2,2-dichloroethylethylether) 96. o Ethane i 19 
1,1-Difluoro-2,2-dichloroethy! methyl (.489) (.696) (20°) [Gimathcaybensyl acetate . “620 
’ ciker 80.68 4-Ethoxy-3-mi s aed benzyl benzoate ‘ oo) (.738) (20°) 
1k Ditiaor tia icmoren ere y: eee (.555) (-701) (20°) Pipetite rar ; (690) (.784) (25°) 
~_ (41.3) 503 2-Ethoxynaphthalene : 614 554 (20°) 
Difluoroethanol 1715 (805) Ethyl estas : “5508 (.565) (20°) 
Di-a-heptylamine 148.9 (.803) °) Ethyl acetoacetate ; (644) (.639) (16°) 
Di-n-hexylamine (85.1) “654 (.652) (12°) Ethyla cetophenone C "798 575 (20°) 
Dikydronapbihelene 87.39 -6329 tenn) (ge) Etbyl aleonol (651) (.634) (16°) 
he aerial ey 87.21 6316 (861) (35°) __Ethylally acetophenone ‘670 
same Bee | Cee | CON DE amlpeopolat Ca | Ca oer 
imethoxy’ wee aa : y 
-(2,5-Dimethoxybensoyl)-hensoie atid (473) oo (582) her pet eet : C741) ait (30) 
Dimethoxymethane 96.8 (.653) (.645) ( 16°) ing jeden 3 "B21, (.648) (25°) 
eshte ny eae 122'4 (650) OBER Leia» Ethylventone : “600 (.678) (20°) 
Dimethylallylacetophenone mane (.740) 4 en pencaetbeetate h 4 ; 
Dimethylaniline 76.24 8848 -5744 (20°) E hyl benzylidenecyanoacetate : ‘6172 (.663) (20°) 
2,2-Dimethylbutane 76.22 "8845 .5853 (20°) t zs lenis nialonate 4 "502 “719 (20°) 
2's Dimethyl-2 butene 65.9 (783) (587) Ethel bromide 496 (747) 20") 
2,3-Dimethyl- : 672 tate ‘ ‘652 
i cyclohexanone (84.8) .6224 (20° Ethyl bromoace : : ° 
bend Uf Direth leyelonertaass 81.31 ak oe LUA ca eh age aa ul 6442 i a 
2'5-Dimethyl-2,5-dibromo-3-hexine —_|(135.6) Ethyl butylmalona 66983 tS Cash 
ots diethylketo tetrahydro- (116.2) 153 pear paaeg ; - Ll 80) 20°) 
furfurane : "768 (20° a : 3 O84) (Od 
2,5-Dimethyl- 1-ethylpyrrole ee ces eo Ethyl chloroacetate : 610 ven} 16°) 
2,5-Dimethyl-3-ethylpyrrole 68.37 687 (20°) | (.620) (18°) Ethyl neem 4 oa (632) (20°) 
25 Ueno 57.27 584 THthol evannacetate ‘8118 6324 (20) 
imethy! furaz: 6 (.797) h e s 5 6 (.636) 
2,5-Dimethy]-4-heptene. 100. Ethyleyclohexan (646) 
2,4- Dimethyl-2,4-hexadiene ge Ban 6164 (20°) eis ees iiee stoic ; BL (.696) (20°) 
2,3-Dimethylhexane 98.15 8593 O09: (20 peeek: Eihy] ie ieremeioana 85.2 es (.815) (20°) 
sree Lee fmm | Saou) Bi aetei % | ae lena 
ethylhexan : i : 
26 Dimetra hexanol 116.9 ay Ethyl diethylmalonate .5904 (27.4°) (242) (—102° 
fabletenptstpinectte Ge ast ed dithiolacetate ‘ rare: es oO? 
imethyl isoxazole } : thylene ‘ ; 8 rs 
Dinettes tetrahydrofurfurane vod ee (.609) (20°) Ethylene 4 A 419 Caan 50%) 
Dimethyl malonate 113.3 (.725) Ethylene sla ‘ 602 bea (686) (20°) 
1,6-Dimethylnaphthalene 134.68 (862) (.636) (20°) Ethylene chloride . -771 ( 2° (791) (10°) 
2,4-Dimethylnonane eee ('862) (647) (20°) Ethylenediamine : .371 (32°) (1618) (7°) 
3,4-Dimethylnonane "52 (861) (.647) (20°) Ethylene iodide i (.697) "534 (20°) 
4,5-Dimethylnonane : ct "724 Ethylene oxide : 743 “382) 20°) 
2,6-Dimethyl-2,6,8-nonatriene ee (990 Ethyl ether i -5937 650) or) 
Dimethyl-2,4-nonatriene iy (861) (.627) (20°) Ethyl aig eeeoacetate t ; -6683 (648) (20°) 
2,6-Dimethyloctane 7.17 "583 Ethyl ethylbutylmalona _ : 6619 pay (30°) 
3,4-Dimethyloxadiazole 5 “472 (542) (54°) Ethyl! ethylpropylmalona : "580 
Dimethyl oxalate a ar Ethyl formate _ é F .713 
ee eae 86.97 ‘8680 .5849 (20°) Ethyl hexylpropiola ‘704 (681) (20°) 
Pry wen iene 7:51 '8733 "6070 (20°) ‘Ethyl hydroxylamine "580 "B64) (20°) 
2,3-Dimethylpentane 87. tte .5876 (20°) Ethylidene chloride 4470 (17.5) | mt fi3°) 
2,4-Dimethylpentane 87.48 ('875) (536) (0°) Ethyl iodide 456 . | ('693) (25°) 
Be eee open’ : 4 yee 773 (20°) Bethyl gel 615 633), 
2,5-Dimethyl-3-propyl-pyrrole f 5 o : Ethyl lactate 
24: Dimethvipysrole 69.64 -732 (20°) (.679) (14°) y: 
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Compound —Xu X 108 
Ethyl methylacetoacetate (81.9) 
Ethyl methy] ketoxime 57. 
Ethyl-1-methyl-2-oxocyclohexane- 
carboxylate 112.1 
Ethyl methylphenylmalonate (153.2) 
Ethyl nitrophenylpropiolate 114.6 
Ethyl! oxamate 62.0 
Ethyl perfluor-n-butyrate 103.5 
Ethyl phenylacetate 104.27 
Ethyl phenylmalonate (142.2) 
Ethyl aes emia (104.2) 
Ethyl phosphate (98.2) 
Ethyl propionate (66.5) 
Ethy! propylacetoacetate (105.7) 
Ethyl-n-propy! ketone 69.03 
Ethyl succinimide (72.0) 
Ethyl sulfine (67.0) 
Ethy! sulfite (75.4) 
Ethylsulfone ethyl ether (81.8) 
Ethyl] thiocyanate (55.7) 
Ethyl isothiocyanate (59.0) 
Ethyl! thiolacetate (62.7) 
Ethyl thionacetate (63.5) 
Ethyl tribromoacetate (119.5) 
Ethyl trichloroacetate (99.6) 
N-Ethyl urea 55.5 
Ethyl! iso-valerate (91.1) 
Eucalyptol (116.3) 
Eugenol and iso-eugenol (102.1) 
Flavanthrone 241.0 
Fluorene 110.5 
Fluorenone 99.4 
Fluorobenzene (58.4) 
Fluorobromoacetic acid (59.5) 
Fluorodichloromethane 48.8 
2 rch ora (88.0) 
luoro trichloroethylene 72.5 
Fluorotrichloromethane 58.7 
Formaldehyde (18.6) 
Formamide (21.9) 
Formic acid : 19.90 
2 Sebel oh it acid 55.3 
ctose | 102.60 
Fulvene (Benzene Xm measured to be 49)| 42.9 
Fulvene (x oy 48.0 
Fumaric acid 49.11 
Furan 43.09 
Furfural 47.1 
Galactose 103.00 
Gallic acid 90.0 
Geraniol formate (119.9) 
Glucose 102.60 
D-Glucose 101.5 
Glutamic acid 78.5 
Glycerol 57.06 
Glycine 40.3 
Glycol 38.80 
Guaiacol (79.2) 
Helianthrone 189.9 
1,2-Heptadiene 73.5 
2,3-Heptadiene 72.1 
Heptaldehyde 81.02 
n-Heptane 85.24 
4-Heptanol 91.5 
n-Heptanoic acid 88.60 
n-Heptyl amine 93.1 
ze ersy benzene 134.41 
eptyl cyclohexane 147.40 
eptylic acid 89.74 
Ditéety cs 77.0 
2-Heptyne 79.5 
Hexabromoethane (148.0) 
Hexachlorobenzene (147.5) 
Hexachloroethane (112.7) 
Hexachlorohexatrione (145.0) 
n-Hexadecane 187.63 
1,5-Hexadiene (55.1) 
2,3-Hexadiene 60.9 
n-Hexaldehyde 69.40 
2,2,4,7,9,9-Hexamethyldecane 191.52 
Hexamethy] disiloxane 118.9 
Hexamethylene glycol 84.30 
n-Hexane (74.6) 
Hexene 65.7 
Hexestrol (165) 
n-Hexyl alcohol 79.20 
n-Hexyl benzene 124.23 (20°) 
n-Hexyl methyl ketone 91.42 
n-Hexyl methyl] ketoxime 102.58 
Hexylpropiolamide (103.7) 
Hydrindene (78.5) 
Ernestine 64.63 
Hyd droxyazobenzene (99.7) 
ydroxybenzaldehyde 66.8 
eas area ti3 Setanne 48.5 


592 

-6392 (27.4°) 
-6772 (27.4°) 
-6019 (27.4°) 
-6098 (27.4°) 


—K X 10¢ 


(.569) (20°) 
(.580) (20°) 


(.658) (20°) 
(.427) (19°) 
(.656) (20°) 


(.560) (22°) 


(.604) (0°) 


(.637) (25°) 
(.680) (15°) 
(.586) (25°) 


(.821) (20°) 
(.719) (20°) 
(.764) (18°) 
(.607) (20°) 
(.699) (20°) 
(.663) (20°) 


(.623) (100°) 
(.623) (20°) 


(.676) (0°) 
(.742) (25°) 


527 (20°) 


(.452) (20°) 
(.505) (20°) 


(.692) (20°) 
(.598) (15°) 
(.568) (20°) 


(,896) (4°) 
@ 10) (20°) 


(.869) (25°) 


-779 (20°) 
(.846) (50°) 
698 (20° 


(.720) (21°) 
(.603) (20°) 


(.628) (20°) 

.6528 (20°) 

.6559 (20°) 
(.630) (25°) 
(.584) (25°) 
(.615) (25°) 
(1.124) (20°) 
(1.059) (24°) 
(.995) (20°) 


-6421 (20°) 
(.462) (20°) 


-6596 (20°) 


.637 (20°) 
teeny (20°) 


(3a 834) (20°) 


(.639) (16°) 
(.797) (20°) 


(.618) (130°) 
(.573) (14°) 


Compound 


Indene (natural) 
Indene (synthetic) 
Indole 
Iodobenzene 
Todoform (in sol’n) 
1-Iodo-2-phenylacetylene 
o-Iodotoluene 
m-Iodotoluene 

Todotoluene 

ucine 
iso-Leucine 
Maleic acid 
Maleic anhydride 
Malonic acid 
Mannitol 
Mannose 
Mesitylene 
Methane 
Methione 
p-Methoxyazobenzene 
o-Methoxybenzaldehyde 
p-Methoxybenzaldehyde 
o-Methoxybenzyl alcohol 
1-Methoxynaphthalene 
2-Methoxynaphthalene 
1-(o-Methoxyphenylazo)-2-naphthol 
Methoxysaligenin acetate 
Methy] acetate 
Methyl acetoacetate 
Methylacetylacetone 
Methy! alcohol 
Methylallylaketone 
Methylamine 
N-Methylaniline 
9-Methylanthracene 
Methyl benzoate 
Methyl-o-benzoylbenzoate 
Methylbenzylaniline 
Methyl! bromide 
2-Methylbutane 
2-Methyl-2-butene 
Methyl! butyl ketone 
Methyl iso-butyl ketone 
Methyl tert-butyl ketone 
Ge ea 

ethyl butyrate 
o-Methylcarbanilide 
Methy] chloride 
Methyl chloroacetate 
Methylcholanthrene 
3-Methylcholanthrene 
Methylcyclohexane 
2-Methylcyclohexanone 
3-Methylcyclohexanone 
4-Methylcyclohexanone 
Methylcyclopentane 
4-Methy]-2,6-di-tert-butylphenol 
Methyl dichloroacetate 
Methyldiphenoxyphosphine oxide 
Methyldipheny|triazine 
Methylene bromide 
Methylene chloride 
Methylene iodide 
Methylene succinic acid 
Methyl ether 
Methylethylallyacetophenone 
Methyl ethyl ketone 
Methyl formate 
Methylfumaric acid 
3-Methylheptane 
2-Methyl-4-heptene 
5-Methyl-1,2-hexadiene 
2-Methylhexane 
Methyl hexyl ketone 
Methyl-m-hydroxybenzoate 
Methyl-p-hydroxybenzoate 
Methy] iodide 
Methylmaleic acid 
9-Methyl-10-methoxyanthracene 
Methyl-o-methoxybenzoate 
Methyl-p- methoxybenzoate 
Methyl-a-methoxy-isobutyrate 
1-Methylnaphthalene 
2-Methylnaphthalene 
4-Methylnonane 
5-Methyl-5-nonene 
4-Methyloctane 
Methylol urea 
2-Methylpentane 
3-Methylpentane 
4-Methyl- one 
Methy! perfluor-n-butyrate 
Methy! phenylacetate 
Methyl! pheny!propiolate 
2-Methylpropene 
Methyl] propionate 
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—Xu X 108 


—x X 10¢ 


(.730) 
(.696) 


2974 (20°) 
-483 


15145 (30°) 
-5152 (30°) 


(.765) 


—K X 108 


(.723) 25°) 
(.690) (25°) 


-826 (20°) 
(1.192) (17°) 


(.874) (20°) 
(.875) (20°) 
(.780) (40°) 


(.681) (20°) 
(.341) (20°) 
(.726) (15°) 
(. on) (20°) 


( 665) (20°) 


(.632) (20°) 
(.642) (20°) 
(.664) (25°) 
(.741) (14°) 


.537 (20°) 
(.553) (20°) 


-530 (20°) 


(.608) (—11°) 
(.762) ,20°) 
(.812) (99°) 
(.651) (25°) 
(.690) (19°) 


(1.044) (0°) 
-5531 (20°) 
(.516) (13°) 
(.563) (15°) 
(.554) (20°) 
(.562) (16°) 


(.588) (16°) 
(.661) (20°) 


.6181 (20°) 
(.610) (18°) 
(.610) (20°) 
(.516) (24°) 
.6245 (20°) 


-935 (20°) 
(.733) (20°) 
1.156 (20°) 
(.723) 
(.643) (16°) 
(.509) (20°) 
(.519) (20°) 
(.642) 

-6056 (20°) 
(.553) (19°) 


.5841 (20°) 
(.596) (20°) 


(.918) (20°) 
(.721) 

(.665) (19°) 
(.741) (14°) 
(.743) (20°) 
(.625) (20°) 
(.618) (20°) 
.5705 (20°) 
.5823 (20°) 
(.641) (20°) 
(.645) (16°) 


(.571) (20°) 


DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


nn EEE ennnEI SIE SINNED EIDDN Sinn UES EEE! 


a ie na EER Ee ae 


Compound 


Methyl-n-propyl ketone 
Methyl-iso-propy! ketone 
1-Methylpyrrole 
2-Methylpyrrole 

Methy] salicylate 

Methyl silicone 
a-Methyl styrene 
2-Methylthiazole 
2-Methylthiophene 
Methyl trichloroacetate 
N-Methyl urea 
Morpholine 

Myleran 

Myristic acid 
Naphthalaldehydic acid 
Naphthalene 
Naphthalene picrate 
2-Naphthalenesulfonylamine 
2-Naphthalenesulfonyl chloride 
meso-Naphthodianthrene 
meso-Naphthodianthrone 
1-Naphthol 


2-Naphthol 
a-Naphthonitrile 
8-Naphthonitrile 
a-Naphthoquinone 
8-Naphthoquinone 
N-1-Naphthylacetamide 
N-2-Naphthylacetamide 
1-Naphthylamine 
2-Naphthylamine 
1-Naphthylamine hydrochloride 
Nicotine 
o-Nitroaniline 
m-Nitroaniline 
p-Nitroaniline 
o-Nitrobenzaldehyde 
m-Nitrobenzaldehyde 
OAL geen hoa Mig 
itrobenzene 
Nitrobenzene diazo cyanide 
o-Nitrobenzoic acid 
m-Nitrobenzoic acid 
p-Nitrobenzoic acid 
o-Nitrobromobenzene 
m-Nitrobromobenzene 
p-Nitrobromobenzene 
m-Nitro carbanilide 
Nitroethane 
Nitromethane 
1-Nitronaphthalene 
o-Nitrophenol 
m-Nitrophenol 
p-Nitrophenol 
1-(m-N itrophenylazo)-2-naphthol 
1-(p-Nitrophenylazo)-2-naphthol 
Nitrophenylfluoroform 
2-Nitropropane 
Nitrosobenzene 
N- Nitrosodiethylamine 
p-Nitrosodiethylaniline 
ey ane 
Nitrosodiphenylamine 
1-Nitroso-2-naphthol 
2-Nitroso-1-naphthol 
4-Nitroso-1-naphthol 
m-Nitrosonitrobenzene 
p-Nitrosonitrobenzene 
Re Nironcninpe! 
itrosopiperidine 
p-Nitrosotoluene 
o-Nitrotoluene 
m-Nitrotoluene 
p-Nitrotoluene (in sol’n) 
n-Nonane 
1,2-Octadiene 
n-Octane 
Octanonoxime 
Octyl alcohol 
Octyl chloride 
Octyleyclohexane 
Octylene 
Octylene bromide 
n-Octyl mercaptan 
Oenanthylidene chloride 
Oleic acid 
Opianic acid 
valene 
Oxalic acid (anh.) 
Oxalic acid 
Oxamide 
Palmitic acid 
Paraldehyde 
Pentabromophenol 
Pentacene 


—Xm X 106 


—x X 108 —K X 108 Compound —Xm X 108 
15° Pentachloroethane (99.1) 

eos Vea ie} Pontanhlormexs dion Fety 

; ° 664) (10° 2,3-Pentadiene : 

Tran |{asi ce) 2p Route is 

i (20° 2,4-Pentanediol 70.4 

ret is as Perfluoroacetic acid 43.3 

“ai (.620) (20° Perfluoro-n-butyric acid 81.0 

.678 (.620) (20°) u , 

.601 (20°) Perfluorobutyric anhydride 149.4 
.676 (20°) (.689) (20°) Perfluorocyclooctane oxide 157.6 
(.475) (.707) (19°) Perfluoropropionic acid 61.0 
(.602) (.725) Pechy den thracene Ha 

A (.631) erylene ‘ 
ie (834) (4°) Phenanthrene _ (127.9) 
(.771) (.661) (60°) Phenanthrenequinone 104.5 
(.588) Phenanthrenonitrile 139.0 
717 (.821) (20°) o-Phenetidine (101.7) 
(.523) aerate ne 

etole H 
(538) Phenol 60.21 

612 Phenothiazine 114.8 
“681 (.834) (4°) Pronitgocsien Ii 2.04 
-681 3 o enyl aceta i 
673 (.819) (4°) Phenylacetic acid 82.72 
(.682) (.829) (4°) Phenylacetylene 72.01 
(.674) (.758) (5°) 1-Phenylazo-2-naphthol 137.6 
(.659) (.721) (60°) 2-Phenyl]bensofuran 130.5 
(.465) (.661) 1-Phenyl-4-benzoy]-1,3-butadiene (140.3) 
(.429) Phenylbutadiene (85.7) 
(.636) 4-Phenyl-1-butene 93.49 
(.636) ‘ so phd acetate ee 
.690 .757 ( enyl n-butyrate i 
(.684) (.726) (98°) Phenyl iso-cyanate (72.7) 

710 o-Phenylenediamine 71.98 
(.699) (.705) (20°) m-Phenylenediamine 70.53 
(07) (725) (20) Bhenylether (108.1) 
A : enyl ether 
(.481) (.691) (14°) Phenylethy! sulfide (94.4) 
4517 Later hg Spc pup 
4538 enylhydrazine e 
4407 (.507) (0°) Phenylhydroxylamine (68.2) 
502 604 (20°) Phenyl! mercaptan (70.8) 
(.336) 1-Phenyl-2-Methylbutane 113.53 
-4556 (.718) (4°) Phenylmethyl sulfide (83.2) 
4802 (.717) ve i er rae! 
(432) (700) (30) Phone (129.0) 
(.443) (.755) (20°) Pheny!] thiocyanate (81.5) 
(.444) (.859) (22°) Phenyl isothiocyanate (86.0) 
ey (497) (20°) MF genta ,6,6-trimethylheptane std 
; ‘ -Phenyl urea ‘ 
3457 (.391) (25°) Phloroglucinol (73.4) 
(.569) (.696) (62°) Phthalamide (91.3) 

-527 (24°) (.873) (20°) Phthalic acid 83.61 

-509 (25°) (.756) iso-Phthalic acid 84.64 
-500 (22°) (.740) tere-Phthalic acid 83.51 
(.484) Phthalic anhydride 67.31 
Sr Hata ips iid 
‘ icric aci . 
(BED (.509) (20°) Tipe tts 
: iperidine i 
(.580) (.546) (20°) Propane 40.5 
(.520) (.644) (15°) Propene 31.5 
(.488) Propionaldehyde 34.32 
(.558) Propionic acid 43.50 
(.485) Propionitrile 38.5 
(.478) Proptonylphenylacetylene (95.1) 
(.530) Propiophenone 83.73 
(.483) n-Propyl acetate 65.91 
(.483) iso-Propyl acetate 67.04 4 
(.412) n-Propyl alcohol 45.176 (20°) 
-555 (.590) (20°) iso-Propyl alcohol 45.794 (20°) 
GB) ol aingiy Seer es 
: : n-Propylbenzene i 
5304 (.614) (20°) n-Propyl benzoate 105.00 
.5257 (.676) (20°) n-Propyl bromide (65.6) 
et -6057 (20°) mr Prony ixounee nny 
159 ‘opyl butyrate B 
.8460 5949 (20°) prim-Propyl chloride 56.10 
717 f iso-Propylcyclohexane 102.65 
pis (20°) pe yt Webs (88.1) 
‘8051 C3578 (20% Sabie he (55.0) 
.798 (.576) (17°) Propyl Sah ohh (136.8) 
553 7 Propyl iodide (84.3) 
fay (27.4°) Prous prone, (extrap.) age 
: opyl! sulfide K 
(.738) (.661) (18°) —_-N-Propyl urea 67.4 
(.530) Pseudocumene (101.6) 
& ee ot 

c 'yranthrene . 
Pe fe oe - 
: F azine : 
(.775) (.661) (62°) Pyrene 147.9 
-652 (.648) (20°) Pyridine 49.21 
897 Pyrocatechol 68.76 
-738 Pyrrole 47.6 
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=x * 108 


3s (27.4°) 
6695 (27.4°) 
574 

(.625) 
-591 
-6027 (27.4°) 
-6365 (27.4°) 


A (25°) 


-660 
-845 (20°) 
(.645) 
-709 
-616 
(.469) 
-731 
(. bet 
( 709) 


—K X 108 


(.819) (25°) 


(.501) (20°) 
5472 (20°) 


-7178 (20°) 

(.763) (100°) 
(.698) 

(.749) (15°) 

(.689) (20°) 

(.675) (45°) 

(.614) (20°) 


(.655) (20°) 


(.6239) (20°) 


(.699) (20°) 
(.723) (58°) 
(.681) (20°) 


(.688) (23°) 
(.693) (20°) 
(.660) (20°) 


(.654) (25°) 
(.740) (20°) 
(.677) (24°) 
(.719) (24°) 
-682) (20°) 
-785) 
(.802) (20°) 
(.759) 
(.694) (4°) 
(.649) 
ee 20°) 


-582 (20°) 
(.547) (21°) 


(.631) (20°) 

¢ 569) (a5 
25°) 

(6047) (20°) 

(.5985) (20°) 


(4) (23 
iy sa 120) 


DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


| i] 
Compound —Xmu xX 106} —x xX 108 —K xX 106 Compound —Xm KX 10°} —xX10® | —K xX 106 
Pyrrolidine 54.8 (.771) (.657) (23°) Trianilinophosphine oxide (201.7) .624 
Quinoline 86.0 (.666) (.729) (20°) 1,2,3-Tribromopropane (117.9) .420 (1.023) (23°) 
Quinone 38.4 (.355) (.468) (20°) Tri-iso-butylamine (156. . 846 (.646) (25°) 
Quinonoxime (50.4) 409 Trichloroacetic acid (in sol'n) 73.0 (.44) (.723) (46°) 
Resorcinol 67.26 -6112 (.785) (15°) Trichlorobenzene (106.5) 587 
Rhamnose ~ 99.20 605 (.890) (20°) Trichloro-tert-buty] alcohol (in sol'n) 98.01 552 
Safrol and iso-Safro (97.5) 601 (.66) (20°) Trichloroethylene 65.8 501 (.734) (20°) 
Salicylaldehyde 64.4 (.527) (.615) (20°) Trichloronitromethane (75.3) 458 (.756) (20°) 
Salicylic acid 72.23 .523 (.755) (20°) Triethylamine 81.4 (.804) (.586) (20°) 
Saligenin 76.9 .620 | (.720) (25°) Triethyl citrate (161.9) 586 (.666) (20°) 
Salol ; 5 (123.2) 575 .678 (45°) Triethyl phosphate (125.3) .688 (.735) (20°) 
Salvarsan dihydrochloride (246.1) 518 Triethylphosphine (90.0) 762 (.610) (15°) 
Selenophene 66.82 510 Triethylphosphine oxide (91.6) -683 
iso-Selenophene 110-111 -84-.85 Triethyl phosphite (104.8) .631 (.611) (20°) 
trans-Selenophene 70-77 .53-.59 Triethyl triazinetricarbonate (164.1) .552 
Sorbitol — 107.80 592 ) Trifluorocresol (83.8) 517 
Stearic acid 220.8 (.776) (.657) (69°) Tri-n-heptylamine 251.3 (.806) 
Stilbene (120.0) .666 (.646) (125°) Tri-n-hexylamine 221.7 (.823) 
Stilbestrol (130) -62, .63 Trimethylacetophenone 108.2 (.667) (.648) (16°) 
Styrene (68.2) 655 (.594) (20°) 2,2,3-Trimethylbutane 88.36 8818 -6086 (20°) 
Succinic acid ; (57.9) 4902 (.767) (15°) 2,2,3-Trimethylpentane 99.86 .8743 .6261 (20°) 
Succinic anhydride (47.5) 475 (.524) 2,2,4-Trimethyl pentane 98.34 .8610 -5958 (20°) 
Succinimide (47.3) 477 (.674) (16°) 2,3,5-Trimethylpyrrole 82.31 .754 (20°) 
Sulfamide 44.4 (.462) (.832) 1,3,5-Trinitrobenzene 74.55 (.350) (.591) (20°) 
Sulfanilamide 80.15 (.465) Triperfluorobutylamine 253.0 (.377) 
‘erpineol 111.9 (.725) (.678) (room Triphenoxyarsine (195.2) 701 
i temp.) Triphenylarsine (177.0) 578 
Tetrabenzylmonosilane 266.2 (.678) Triphenylarsine dihydroxide (270.5) 795 
1,1,2,2-Tetrabromoethane (123.4) 357 (1.058) (20°) Triphenylarsine oxide (199.1) -618 
Tetrabromoethylene (114.8) 334 Tripheny]lbismuthine (196.8) 447 (.708) (20°) 
Tetracene (168.0) .736 Triphenylbismuthine dinitrate (254.5) 451 
1,1,2,2-Tetrachloroethane (89.8) 535 (.856) (20°) Triphenylcarbinol (175.7) 675 (.802) (20°) 
Tetrachloroethylene 81.6 492 (.802) (15°) Triphenylmethane (165.6) 678 nit A 100°) 
Tetrahydroquinoline (89.0) 668 (.715) (4°) Triphenylphosphine (166.8) .636 (Gui 
Tetraiodoethylene (164.3) .309 (.922) (20°) Triphenyl phosphite (183.7) .592 (: 71) % 18°) 
Tetraiodopyrrole (188.9) .331 Triphenylstibine (182.2) 516 
Tetramethylketotetrahydrofurfurane (104.7) .736 Tripheny|stibine dihydroxide (238.5) 616 
Tetranitromethane 43.02 2195 (.360) (20°) N,N’,N-Tripheny! urea 176.5 (.613) 
Tetraphenylbutadiene 228.0 (.636) Triquinoyl (133.0) 426 
Tetraphenyldecapentaene 280.8 (.643) Tropolone 61 -50 
Tetraphenylhexatriene 246.4 (.641) Tryptophan 132.0 (.646) 
Tetraphenyloctatetraene 264.1 (.643) Tyrosine 105.3 (.581) 
Tetraphenylrubene 344.0 (.646) Undecane 131.84 (.8435) (.6247) (20°) 
Tetra-p-tolylmonosilane 276.4 (.704) Urea 33.4 (.556) (.742) (20°) 
Tetrolic acetal (97.8) 688 Urethan (57) 64 (.63) (21°) 
Tetronic acid (52.5) 525 iso-Valeraldehyde (57.5) -668 (.536) (17°) 
Thiacoumerin 93.6 Od n- Valeric acid 66.85 6548 (.617) (20°) 
Thiazole | 50.55 595 (20°) (714) (17°) iso-Valeric acid (67.7) 663 (.621) (15°), 
Thiobarbituric acid 72.9 (.506) Valerylphenylacetylene (119.0) .639 
Thiophene 57.38 -682 (20°) (.726) (20°) Valine 74.3 (.634) 
Tolane (118.9) 667 (.644) (100°) Violanthrene 273.5 .641 
Toluene 66.11 7176 -6179 (20°) Violanthrone 204.8 449 
o-Toluidine 76.0 -710 (24°) (.709) (20°) iso-Violanthrone 215.9 473 
m-Toluidine 74.6 697 (25°) (.689) (20°) Water 13.00) -7218 (20°) | (.7205) (20°) 
p-Toluidine 72.1 -673 (25°) (.704) (20°) Water (value usually used as standard) | (12.97) .720 (20°) (.719) (20°) 
a-Tolunitrile 76.87 (.656) (.666) (18°) Xanthone 108.1) 551 
1-(o-Tolylazo)-2-naphthol 148.7 (.567) o-Xylene 77.78 .7327 -6440 (20°) 
1-(p-Tolylazo)-2-naphthol 157.6 (.601) m-Xylene 76.56 7212 -6235 (20°) 
Triallylacetophenone 152.5 (.634) p-Xylene 76.78 7232 6226 (20°) 
Tri-iso-amylamine 192 845 (647) (25°) Xylose 84.80 .565 (.862) (20°) 


DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Supplementary Table 


Formula Compound —Xy X 108 | —x X 106 —K X 10 
HeN2Bs Borazine 49.6 -616 
co Carbon monoxide 9.8 350 
Cos Carbon oxysulfide 32.4 539 
COC Phosgene 48 485 (.675) (19°) 
COz ceoure dioxide 20 45 
CNCl Thiopt chloride 32.4 527 (.642) f 4°) 
CCkS ioph ae 50.6 440 (.664) (15°) 
CH2Ne anami 24.8 590 (.639) 
CHSSiCls Methyl Gickiicailane 87.45 584 
CH.N2S hiourea 42.4 557 (.782) (20°) 
CoHF3 aenaedeiee 32.2 .393 
CoHF;Cle 1,2-Dichloro-1,1,2-trifluoroethane 66.2 433 
C:HF3Bre 1,2-Dibromo-1,1,2-trifluoroethane 90.9 376 

3 Urazole _ 46.2 456 

C.H,OS Thioacetic acid 38.4 505 (.542) (10°) 
C2H.028 Mercaptoacetic acid 50.0 543 (.720) (20°) 
C:HsNS Thioacetamide 42.45 565 
CoHsSiCls Ethyl trichlorosilane 98.84 6046 
C2H6O2S Methy] thiosulfite 62.3 494 
CoH Methyl sulfite 54.2 492 
C:HeN2S N-Methy] thiourea 53.6 595 
C2H6S Ethyl mercaptan 47.0 .756 (.635) 
CoH6SiClz Dimethy] dichlorosilane 82.45 6392 
C2HsN2. HCl 1,2-Diamino ethane hydrochloride 76.2 -789 
C3H30N Pyruvic nitrile 33.2 A481 
C3HsOFs 1-Methoxy-1,1,2-trifluoroethane 55.9 .490 
CaHsOCl Propionyl chioride 51 55 (59) 
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UNDS (Continued) 
NETIC SUSCEPTIBILITIES OF ORGANIC COMPO 
DIAMAG 


—Xm X 10°} —x X 10° “i 
Compound ran | 
Formula os rt 
Methylbromoacetate 58.6 "484 
CaCl {Brom 2 propene tet “490 (.771) (250°) 
Cols 1-Bromo-2-propene 618 490 . 
eee 1-Todo-2-propene 40.1 AS 
: 
S| Mi ‘oa a 
Gan Cl n-Propyl seen lororilene ucRsss 64.2 "616 
CsH7SiCls N-Hydroxymethyl- 64.7 621 
CHEN ey 62.8 ‘603 642) (25°) 
ratte N,N’-Dimethyl thiour ee 768 (. 
GANS Aiidet pees ove 77:36 7122 
CsHsS arory) oletloconilags 78.6 641 
SiCl St ened af etaige 55.8 oe (.502) 
CHiN: N-Trimethyl bora ws | 529 |G 
Cytosine 107.8 : 
CsHsONs inylacetate 402 ° 
cls Nitto trihoromethy) methane ae 583 (.598) (20°) 
CiHs0e Baral carde. 63.9 rhe (.725) (20°) 
re iso-Butyryl chloride ee "75a (.716) (20°) 
ee HANGS N-Allyl nak 3 res "559 én 
GH, ON3 Acetone cence 20) aa “684 (. 
CaHioOs8s Eth dieulfde’” 105.80 thy (.746) 
CHusiCh Diethyl dichloroeteee “ ra 
Uric aci : F ° 
CH Sa ale at Pur 512 (.535) (20°) 
ine i 
eat Methyl methacrylate ik: "652 
eo 3,5-Dimethyl Lb iaat e athats ‘on 555 
CHCl ES el miseries 114 -850 20°) 
sHoSsNa Sodium butyl thiocarbonate MO 650 (708) ( 
eh 1,1,1-Tri(chloromethy! _ 738 
CHO Cyclopentanol 84.6 ‘564 
pe aa Moo em, 4p oe 
CsHi00s dium diethyldithiocarbomate d : .618) (20°) 
CmsN* | Sebel hlromeh propane mas | ‘ean | (710) Gory 
. Methyl n-propy : 3 f 
avon: Bithyl methyl pied semicarbazone i441 638 (.634) (15°) 
CiHuONs NINN Tetramethyl urea re | tz! | cog) (a2) 
Gree, || Mable aa ai 
CsHs0.NzC1 3 4-Dichloro-I-iodobenzene 120.4, at ; 
CaHsSiCls Phenyl sy monet es “404 (.780) (20.4°) 
CeHsNBr Relea ip 84.06 489 (-880) 
CeHsNBr mn-bromo: niline 90.1 ATI 616) (15°) 
CeHsNBr wromos acid 60.3 648 tein) (15°) 
erie 2-Methyl pyridine 59.8 oa (614) (15°) 
pale 3-Methyl pyridine 59.8 “642 ; 
CeH:N 4-Methyl pyridine 113.6 514 ( 539) ( 0°) 
CoHiN rniline hydvdiodide 57.2 "696 
CeH:N . HI Aniline hydroi tadtene 873 648 
CoHio hare pe else ai 138.1 6343 
CsH10Cl 2-Ethyl butyryl ch one 18d “568 (.795) 
CHuSiCls Cyclohexyltrichlorosilane cwulfide i "BBE (755) (20°) 
CoBeN Tetramethl thiuramy disulle 70.97 6942 (569) (20°) 
etrame : . 4 x 5 
CiHtsOw Ie ee pa epi tags | sah | C730) Gy 
Roe Diethyl ketone semicarbazone nee (56 4) (20°) 
CsHu Bea le se 106.2 107 
CsHuO Propyl disulfide 104.6 7052 
ate Dhol diethoxysilane 140.7 pe 
Hse: | Hetanetiylydotninan HS o—| eho eau 
Hexamethy raZzin 5 : { I 
Cris o-Chlorabensoic acid goa | ‘soa | (843) (20) 
Cue Phere ntathoatthianble 87.2 ee 
CHR ote eo eer tip tea Habe a 48 (.701) (20°) 
HON | osinotmast a shar | iss | {an Sn 
C7H;Cl ee Chior toluene 80.07 .633 (.677) ( 
C;H;Cl ze H ue inare 87.4 574 ae, (20°) 
C:H;Cl p- Paeber tie 80.44 +654 (.714) 20°) 
CrHsN2S AD emt 79.95 ‘650 (.712) ‘an 
C;HsON O-. Anat ding 80.56 .655 .702) re 
Cor p-Anisidine 71.50 667 tea0} a 
Chan, 2,4-Dimethyl pyridine 71.72 oe (630) (20°) 
CrHsN 2,6-Dimethyl pyridine 91.24 td Fe te 
CrHiwON Hae ee, 100.40 ete (.649) (20°) 
C7HisONs mite SY ketone sem i H “876: oa 
-Heptano : i . 668) (20° 
CrHsOsi Methyl triethoxysilane mie So (26) (112°) 
CsH70C1 rng chloride 80.83 504 
oluic aci ‘ ' 
eran N-Methyl, N’Pheny! urea 95.9 563 
1004 Butyne diacetate 90.28 “687 (.630) (20°) 
CaHuON m-Phenetidine 83.22 700 (.623) (0°) 
CsHuN en ae ee “655s (.687) (20°) 
etate : : : 
Care Ue epee ketone semicarbazone 99.9 815 rr 
CaHhe 3-Methyl-3-ethyl pentane 97.30 85 i (614) (20°) 
CsEhs 4-Methyl heptane 97.76 ane : 
CsHis 3-Ethyl hexane 99.75 0143 
Cais 2,3,4-Trimethyl pentane 
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DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Formula Compound —Xy X 106| —x X 106 —K X 106 
CsHisS2 Buty! disulfide 129.6 727 
CsHisS3 Buty! trisulfide 144.5 .687 
CsHisSs _ Butyl tetrasulfide 158.5 653 
CsH200,5i Tetraethoxysilane 137.1 6575 
CsH210.8i4 Octamethy] cyclotetrasiloxane 187.4 6322 
CoHsN Pheny! propionitrile 78.2 615 
CoH6O2 Pheny! propiolic acid 81.0 554 
CoHeO3 7-Hydroxycoumarin 88.22 5449 
CoH7N i inoline 83.9 650 (.714) (20°) 
CoHi00iNx Acetone-2,4-dinitrophenylhydrazone 110.62 4644 (.653) (20°) 
CoHnON Benzylideneamino-1-hydroxyethane 91.0 610 
CoHuN Benzylideneaminoethane 85.5 642 
CoHi12038 Ethyl-p-toluene sulfonate 115 574 
CoHi206Ne2 Unidine 106.9 438 
CoHi305Na Cytidine 123.7 509 
CoHuO3 1-Acetyl-1 ethoxycarbonyl cyclobutane 103.4 608 
CoH1s04 1,1-Di(ethoxycarbonyl) cyclopropane 110.4 593 
CoHuSi Trimethylphenylsilane 109.1 726 
CsoHisONs Methyl-n-hexy! ketone semicarbazone 123.60 6662 (.716) (20°) 
CoH200 Di-isobutyl carbinol 116.9 810 (.667) (0°) 
CoH200N2 N,N,N,’/N’-Tetraethylurea 122.4 .710 
CoHooN2S N,N,N’,N’-Tetraethylthiourea 132.6 .704 
CoHaN3Bs B-Triethyl-N-Trimethyl borazine 146 706 
CioHe07Ne2 5,7-Dinitro-7-hydroxy-4-methylcoumarin 111.9 4206 
CioH703Br 7-Hydroxy-4-methyl-3-bromocoumarin . 127.3 4987 
CioH7OsN 5-Nitro-6-hydroxy-4-methylcoumarin 105.6 4779 
CioH7OsN 6-Nitro-7-hydroxy-4-methylcoumarin 105.5 4775 
CioH7O5N 8-Nitro-7-hydroxy-4-methylcoumarin 106.0 479s 
CioHs03 6-Hydroxy-4-methylcoumarin 98.69 5607 
C10Hs03 7-Hydroxy-4-methylcoumarin 99.96 5637 
CioHs04 Benzylidene malonic acid 7.5 507 
CioHs04 5,7-Dihydroxy-4-methylcoumarin 106.9 5567 
CioHs04 7,8-Dihydroxy-4-methylcoumarin 105.1 5504 
CioHsS 1-Mercaptonaphthalene 109.5 684 
CioHsS2 1,8-Dimercaptonaphthalene 118.0 614 
Ci0Hi004 Methyl terephthalate 101.6 523 
C1oHi00s Bis cyclopentadienyl osmium 193(20°) 602 
CioHi2 1,2,3,4-Tetrahydronaphthalene 93.3 .706 (.685) 
CioHi204Na Ethyl methyl ketone-2,4-dinitrophenylhydrazone 124,11 4921 (.631) (20°) 
CioHi304Ns5 Adenosine 137.5 514 
CioHis05Ns Guanosine 149.1 526 
CioHis Durene 101.2 754 (.632) (81°) 
CioHis sec-Butyl benzene 101.31 7549 (.651) (20°) 
Ci0oHi604 1,1-Di(ethoxycarbonyl) cyclobutane 118 589 
CioHisN Camphylamine 122.0 .796 
CuHoBrS 1-Bromo-4-Methylthionaphthalene 147.0 581 
Cu Hi002 4,6-Dimethylcoumarin 106.2 6103 
CuHi002 4,7-Dimethylcoumarin 107.6 6190 
CuHi003 5-Hydroxy-4,7-dimethylcoumarin 113.5 .5973 
CuHi00s3 6-Methoxy-4-methylcoumarin 109.5 5763 
Cu Hi003 7-Methoxy-4-methylcoumarin 110.5 5814 
CuHioS Methyl-e-naphthy! sulfide 120.2 690 
CuHis02 Benzyl! butyrate 116.3 653 (.663) (17.5°) 
CuHisOsNa Diethyl ketone-2,4-dinitrophenylhydrazone 135.16 5076 (.670) (20°) 
CuHisOsNa Methyi-n-propy! ketone-2,4-dinitrophenylhydrazone 135.70 5097 (.628) (20°) 
CuHisON2 N,N-Diethyl-N’-pheny] urea 126.4 6573 
Ci2HeOsNoCle 4,4’-Dichloro-2,2’-dinitro-1,1’-bipheny] 150 A79 
Ci2Hs Acenaphthylene 111.6 .733 (.659) (16°) 
Ci2Hs0.N2 2,4’-Dinitro-1,1’-biphenyl 116.5 477 (.703) (20°) 
Ci2HsCle 4,4’-Dichloro-1,1/-biphenyl 133.1 597 + (.859) (20°) 
CiHsBre 4,4’-Dibromo-1,1’-biphenyl 151.3 485 (.920) (20°) 
CieH902N 2-Nitro-1,1’-biphenyl 109 547 (.788) (20°) 
Ci2H9O2N 5-Nitroacenaphthene 116.0 582 
Ci2Hi004 Cinnamylidene malonic acid 105.4 483 
Ci2Hi004 Quinhydrone 105 481 (.674) (20°) 
CHS Pheny] sulfide 119.2 640 (.716) (20°) 
Ci2Hi0S2 Pheny! disulfide 122.5 561 
CwHioClhSi Diphenyl dichlorosilane 153.5 -6063 
Ci2Hi2028i Dipheny] silanediol 131.6 -6082 
Ci2HieO2 Amy] benzoate 128.5 668 
Ci2HieOuNs Methyl-n-buty! ketone-2,4-dinitrophenylhydrazone 147.65 5268 (.643) (20°) 
Ci2His Hexamethyl benzene 122.5 .755 
Ci2His Diisopropyl benzene 124.77 .7671 
CxH201 Sucrose (saccharose) 189.1 552 (.877) (15°) 
Ci2HosCla8i Dodecy] trichlorosilane 209.2 6889 
Ci2H30N3Bs Hexaethylborazine 189 759 
Ci3H308 Thioxanthone 130 612 
CisHi002 Phenyl benzoate 117.3 592 
Ci3Hi0S Thiobenzophenone 118.1 596 
CizHuNS N-Thiobenzoyl aniline 123.0 577 
CisHieNeS N,N’-Dipheny] thiourea 136.5 598 
CisHiNeS N,N-Dipheny] thiourea 134.9 591 F 
CisHisOsN Methyl amyl ketone-2,4-dinitrophenylhydrazone 156.84 5329 (.651) (20°) 
CuHsNoS4 Di-2-benzothiazoly] disulfide 189.0 568 
CisHicO Anthrone 118 -608 
Ci4Hi202 Benzyl benzoate 132.2 622 (.693) (18°) 
Ci4Hi202 Diphenyl acetic acid 124.5 587 
CisHis02S2 p-tolyl thiosulfonate 157 564 
CuHisNe Azotoluene 135.1 643 
CusHisSi imethyl dipheny] silane : 146.6 690 
CisH2004Na Methyl n-hexyl ketone-2,4-dinitrophenylhydrazone 171.73 5570 (.655) (20°) 
Ci1sHi002 Flavone 120 540 
CisHi2 9-Ethylidene fluorene 124.8 649 " 
CisHi20 Chalcone 125.7 604 (.646) (62°) 
CisHisO2 Benzyl phenylacetate __ 143.7 635 
CisHicON2 N,N’-Dimethyl-N,N’-Dipheny] urea 148.9 620 
CisHio Fluoranthene 138.0 682 
CisHiz 1-Benzylidene indene 130.5 -716 


E-135 


DIAMAGNETIC SUSCEPTIBILITIES OF ORGANIC COMPOUNDS (Continued) 


Formulas, Compound —Xy X 108}—x XK 108 —k X 106 
CieHis 1,2-Dibenzylamine ethane 164 .787 
CisHasSiCls Hexadecyl trichlorosilane 252.4 -7013 
CisHasOcSiz Hexadecamethy] heptasiloxane 351.1 6588 
CrHie 9-Butylidene fluorene 147.5 .670 
CisHsS4 Tetrathiotetracene 202 573 
CisHioCle 5,11-Dichloro tetracene 202 .680 
CisHioBre 5,11-Dibromo tetracene 216 559 
CisHiz Triphenylene 156.6 -686 
CisHis o-Diphenyl benzene 150.4 653 
CisHs Fyn benzene (Terpheny]) 152 .660 
CisHisSiCl Tripheny] chlorosilane 186.7 6333 (.814) (0°) 
CisHicOSi Triphenyl silanol 176.6 6345 
CisHicSi Triphenylsilane 174 .668 
CisH29 5-Cyclohexy! acenaphthene 165.2 699 
CisH22 Dimesitylene 171.8 721 
CisH21O2 Estradiol 186.6 .717 
CisHa7SiCls Octadecyl trichlorosilane 273.7 -7057 
CisHusO 4-Benzoyl-1,1’-Biphenyl 158 612 
CisHisSi Methyl er silane 186 678 
CooH1s02 1,4-Dibenzoyl benzene 153 534 
CuHoaNsBs B-Trimethyl-N- ae henylborazine 234 .667 
Cui 4,4 cliphenyit 1’-Biphenyl 201.3 .657 

i Tetrap eny! silane 224 -666 
CaHa0NsBsa B-Triethyl-N-triphenylborazine 264 693 
CosHa004 Desoxycholic acid 272.0 715 
CosHi00s Cholic acid 282.3 691 
CosHooN2S N,N,N’,N’-Tetraphenylthiourea 229.7 604 
C2sH20 Tetrapheny! ethylene 217.4 654 
CosHisO2 Bianthrone (Dianthraquinone) 220 572 
C2gHisO2 Dianthrone (Dianthronol) 229 593 
CrsH2o 1,1,4,4-Tetraphenyl-1,2,3-butatriene 227 659 
CxxHuO Calciferol 273.3 -689 
CxHuO Ergosterol 279.6 704 
CseHs00aSia Hexaphenyl cyclotrisiloxane 364.1 6129 
CasHoO,Sia Octaphenyl cyclotetrasiloxane 485.3 6132 
CooHse Hexabenzocoronene 346.0 457 
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MASS ATTENUATION COEFFICIENTS 


Wavelength Formvar Collodion Polypropylene _—_ Cellulose acetate Mylar Teflon Energy (eV) 
; (C;H,0,), (Cy2H;1022.No); (CH), (Cy0H21915), (Cy oH,0,4), (CF,), 
em 

2.0 14 20 8 19 14 28 6199.0 
4.0 113 156 69 150 116 220 3099.5 
6.0 372 510 234 489 384 700 2066.3 
8.0 850 1140 550 1100 870 1540 1549.8 
10.0 1580 2110 1040 2020 1630 2800 1239.8 
12.0 2600 3450 1740 3310 2680 4520 1033.2 
14.0 3920 5200 2660 4950 4040 6700 885.6 
16.0 5600 7300 3830 7000 5800 9400 774.9 
18.0 7500 9800 5200 9400 7800 12600 688.8 
20.0 9900 12800 6900 12300 10200 2780 619.9 
22.0 12500 16200 8800 15500 12900 3540 563.5 
24.0 8200 6400 11000 4850 8500 4430 516.6 
26.0 10100 7900 13500 5900 10400 5400 476.8 
28.0 12000 9400 16200 7100 12400 6500 442.8 
30.0 14300 11100 19200 8400 14700 7800 413.3 
32.0 16700 8200 22400 9900 17200 9100 387.4 
34.0 19300 9500 25900 11400 19900 10600 364.6 
36.0 22100 10800 29600 13100 22800 12100 344.4 
38.0 25000 12300 33600 14900 25800 13800 326.3 
40.0 28200 13900 37800 16800 29100 15600 309.9 
42.0 31500 15500 42200 18700 32500 17500 295.2 
44.0 3250 4540 1940 4370 3350 6900 281.8 
46.0 3640 5100 2180 4900 3760 7800 269.5 
48.0 4050 5600 2430 5400 4170 8600 258.3 
50.0 4450 6200 2690 6000 4590 9500 248.0 
52.0 4910 6800 2960 6600 5100 10500 238.4 
54.0 5400 7500 3240 7200 5600 11500 229.6 
56.0 5900 8200 3540 7900 6100 12500 221.4 
58.0 6400 8900 3860 8600 6600 13600 213.8 
60.0 7000 9700 4190 9300 7200 14800 206.6 
62.0 7500 10500 4540 10100 7800 16000 200.0 
64.0 8100 11300 4880 10900 8400 17300 193.7 
66.0 8700 12100 5200 11700 9000 18600 187.8 
68.0 9400 13100 5700 12600 9700 19900 182.3 
70.0 10000 14000 6000 13500 10300 21300 177.1 
72.0 10700 14900 6400 14400 11100 22700 172.2 
74.0 11400 15900 6800 15400 11800 24200 167.5 
76.0 12200 17000 7300 16300 12500 25700 163.1 
ee ee 18000 7700 17300 13300 27200 158.9 
i 13 19100 8100 18400 14100 28800 155.0 
82.0 14500 20200 8600 19500 14900 30500 aS Te 
84.0 15300 21400 9100 20600 15800 32100 147.6 
86.0 16100 22600 9600 21700 16600 33800 144.2 
88.0 17000 23700 10100 22900 17500 35500 140.9 
90.0 17800 25000 10600 24100 18400 37300 137.8 
92.0 18800 26300 11100 25300 19400 39100 134.8 
oe sates 27600 11700 26500 20300 40900 131.9 
F 28900 12200 27800 21300 43000 129.1 
98.0 21600 30300 12800 29200 22300 44600 126.5 
100.0 22600 31700 13400 30500 23300 46300 124.0 
105.0 25200 35300 15000 34000 26000 51000 118.1 
110.0 27900 39100 16600 37600 28800 56000 112.7 
ae oe 43000 18200 41300 31600 61000 107.8 
. 47000 20000 45100 34600 67000 103.3 
125.0 36800 52000 21900 49600 38000 72000 99.2 
130.0 39800 56000 23900 53000 41100 78000 95.4 
135.0 43200 60000 25900 58000 44600 83000 91.8 
140.0 46700 65000 28100 63000 48200 89000 88.6 
ie sr 70000 30300 67000 52000 95000 85.5 
p 75000 32600 72000 55000 101000 ~ 82.7 
155.0 57000 80000 35000 76000 59000 106000 80.0 
160.0 61000 85000 37600 82000 63000 112000 77.5 
on pee joni ne 87000 67000 118000 75.1 

: 428 
175.0 73000 101000 aaa see oe foto fs 
; ps 77000 107000 47900 102000 80000 136000 68.9 
ena Ha so 51000 108000 84000 141000 67.0 
195.0 isan 54000 112000 88000 147000 65.3 
506 sees ieee. 57000 118000 93000 153000 63.6 
61000 124000 98000 159000 62.0 
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MASS ATTENUATION COEFFICIENTS (Continued) 


Wavelength Polystyrene Nylon Vyns Saran Aluminum oxide Quartz Energy (eV) 
(CH), (C,2H22,03N,), (C,,H330,Cl,), (C,H,Cl,), Al,0; (SiO 2), 

2.0 9 12 114 164 68 18 6199.0 
4.0 74 96 750 1070 480 530 3099.5 
6.0 252 318 350 375 1440 1600 2066.3 
8.0 590 730 780 820 860 980 1549.8 
10.0 1120 1370 1440 1520 1580 1810 1239.8 
12.0 1870 2270 2370 2490 2570 2950 1033.2 
14.0 2870 3440 3590 3760 3840 4400 885.6 
16.0 4120 4910 5100 5400 5500 6200 774.9 
18.0 5600 6700 6900 7200 7300 8400 688.8 
20.0 7500 8800 9000 9300 9600 11000 619.9 
22.0 9500 11100 11400 11800 12100 13800 563.5 
24.0 11900 10600 12800 14400 4290 4920 516.6 
26.0 14600 13000 15500 17300 5200 6000 476.8 
28.0 17400 15500 18400 20400 6300 7200 442.8 
30.0 20700 18400 21400 23700 7500 8500 413.3 
32.0 24200 17300 24700 27100 8700 9900 387.4 
34.0 28000 20000 28100 30800 10100 11300 364.6 
36.0 31900 22800 31600 34400 11500 12900 344.4 
38.0 36200 25800 35400 38200 13100 14500 326.3 
40.0 40700 29100 39100 42100 14700 16200 309.9 
42.0 45500 32500 43100 46000 16300 18000 295.2 
44.0 2090 2730 25700 37000 18100 19800 281.8 
46.0 2350 3060 23600 33600 19900 21700 269.5 
48.0 2620 3400 25300 36100 21800 23600 258.3 
50.0 2900 3750 27300 38800 23700 25500 248.0 
52.0 3190 4130 28900 41100 25700 27500 238.4 
54.0 3500 4540 30600 43400 27700 29400 229.6 
56.0 3820 4950 32200 45700 29800 31800 221.4 
58.0 4160 5400 33900 47900 31800 33700 213.8 
60.0 4510 5800 35100 49500 33900 35600 206.6 
62.0 4890 6300 35900 37500 200.0 
64.0 5300 6800 38000 39900 193.7 
66.0 5600 7300 40600 41900 187.8 
68.0 6100 7900 42800 44000 182.3 
70.0 6500 8400 44900 46000 177.1 
72.0 6900 9000 47100 48000 172.2 
74.0 7400 9600 49300 50000 167.5 
76.0 7800 10200 51000 52000 163.1 
78.0 8300 10800 54000 54000 158.9 
80.0 8800 11400 56000 56000 155.0 
82.0 9300 12100 58000 52000 151.2 
84.0 9800 12800 61000 53000 147.6 
86.0 10300 13500 62000 56000 144.2 
88.0 10900 14200 65000 57000 140.9 
90.0 11400 15000 67000 59000 137.8 
92.0 12000 15700 69000 61000 134.8 
94.0 12600 16500 71000 63000 131.9 
96.0 13200 17300 73000 65000 129.1 
98.0 13800 18100 75000 67000 126.5 
100.0 14500 19000 77000 69000 124.0 
105.0 16100 21100 83000 73000 118.1 
110.0 17900 23400 79000 78000 112.7 
115.0 19600 25800 84000 82000 107.8 
120.0 21600 28300 88000 86000 103.3 
125.0 23600 31000 93000 99.2 
130.0 25700 33600 97000 95.4 
135.0 28000 36500 101000 91.8 
140.0 30300 39400 106000 88.6 
145.0 32700 42400 110000 85.5 
150.0 35100 45600 114000 82.7 
155.0 37700 48900 118000 80.0 
160.0 40500 52000 122000 77.5 
165.0 43300 56000 125000 75.1 
170.0 46100 59000 72.9 
175.0 48900 63000 70.8 
180.0 52000 66000 68.9 
185.0 55000 70000 67.0 
190.0 58000 74000 65.3 
195.0 62000 78000 63.6 
200.0 65000 82000 62.0 
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MASS ATTENUATION COEFFICIENTS (Continued) 


Wavelength Stearate Animal proteins Air P 10 Methane Q Gas Energy (eV) 
CH,(CH,),,<cOO- C =52.5% 0=21% CH, = 10% CH, GH ese, 
H=7% N = 78% Ar = 90% He = 98.7% 
$=15% Ar =1% 
O = 22.5% 
N = 16.5% 
8 Bie 
2.0 10 16 21 230 7 1 6199.0 
4.0 84 126 148 162 60 12 3099.5 
6.0 281 361 481 467 205 41 2066.3 
8.0 650 820 1090 1020 479 97 1549.8 
10.0 1220 1530 2020 1850 910 185 1239.8 
12.0 2030 2530 3310 3010 1520 313 1033.2 
14.0 3080 3830 4980 4500 2330 484 885.6 
16.0 4410 5500 7100 6400 3350 700 774.9 
18.0 6000 7400 9500 8400 4570 970 688.8 
20.0 7900 9700 12400 10900 6100 1300 619.9 
22.0 10100 12300 15700 13500 7700 1670 563.5 
24.0 10000 10300 14100 16400 9700 2110 516.6 
26.0 12200 12600 17100 19600 11800 2620 476.8 
28.0 14600 15100 20400 22800 14100 3160 442.8 
30.0 17300 17800 24000 26300 16800 3780 413.3 
32.0 20300 15500 2290 29700 19600 4460 387.4 
34.0 23400 17900 2650 33300 22700 5200 364.6 
36.0 26800 20400 3040 36900 25900 6000 344.4 
38.0 30300 23100 3460 40500 29300 6900 326.3 
40.0 34100 26000 3810 37600 33000 7800 309.9 
42.0 38200 29100 4270 40900 36900 8800 295.2 
44.0 2390 3750 4780 42600 1700 2960 281.8 
46.0 2680 4180 5300 45600 1910 3380 269.5 
48.0 2980 4610 5900 48900 2130 3840 258.3 
50.0 3290 5000 6400 52000 2350 4340 248.0 
52.0 3620 5500 6300 2590 4910 238.4 
40 ae 5900 7000 2840 5500 229.6 
3 6400 7600 3100 6100 221.4 
58.0 4730 6900 8200 3380 6700 213.8 
60.0 5100 7500 8900 3660 7400 206.6 
62.0 5600 8100 9700 3970 8200 200.0 
64.0 6000 8700 10400 4270 8900 193.7 
66.0 6400 9300 11200 4570 9700 187.8 
68.0 6900 10000 12100 4940 10600 182.3 
70.0 7400 10600 12900 5200 11500 177.1 
72.0 7900 11300 13800 5600 12500 172.2 
74.0 8400 12000 14700 6000 13500 167.5 
76.0 8900 11600 15600 6400 14600 163.1 
78.0 9500 12300 16600 6700 15600 158.9 
80.0 10000 13000 17600 7100 16800 155.0 
82.0 10600 13800 18600 7600 
84.0 11200 14600 19700 7900 ‘ost ae 
86.0 11800 15400 20800 8400 20500 144.2 
88.0 12400 16200 21900 8800 21900 140.9 
90.0 13100 17000 23100 9300 23300 137.8 
92.0 13700 17900 24200 9700 24700 134.8 
94.0 14400 18800 25400 10300 26200 131.9 
96.0 15100 19700 26700 10700 27800 129.1 
98.0 15800 20700 28000 11200 29400 126.5 
100.0 16600 21600 29200 11800 31000 124.0 
105.0 18400 24100 32700 
110.0 20400 26700 36200 ice tes on 
115.0 22500 29300 39900 15900 44800 107.8 
120.0 24600 32200 43800 17500 50000 103.3 | 
125.0 27000 35300 48000 19200 56000 | 
130.0 29300 38200 52000 20900 62000 oe 
135.0 31800 41500 57000 22700 68000 oe 
91.8 
140.0 34400 44800 61000 24600 75000 | 
145.0 37000 48200 65000 oe 
ne ae 48200 se0ct 26500 82000 85.5 
eh oe 28500 89000 82.7 
j 55000 
160.0 45700 59000 ie! at ger a 
165.0 48600 63000 86000 35100 yeahs oa 
Hibs eae pac so 1 112000 75.1 
7a are hae Op 37400 121000 72.9 
HAs rhe ae 39700 130000 70.8 
nen J fetes 102000 41900 138000 68.9 
on 79000 108000 44900 147000 67.0 
: 65000 83000 114000 47200 157000 
195.0 68000 88000 me 
119000 50000 167000 63.6 
200.0 72000 92000 125000 i 
53000 177000 62.0 
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INTRODUCTION TO X-RAY CROSS SECTIONS 
Alex F. Burr 


These tables are part of an extensive report published by W. H. McMaster, et al. as UCRL 50174 and available from the 
National Technical Information Service, Springfield, Va. 22151. Section I of UCRL 50174 describes the data base and the 
treatment given it, Section II contains the total cross sections between | and 1000 keV for all the elements, Section III contains 
results used in producing Section II, and Section IV contains total cross sections for selected energies and is reproduced jn 
part here. To obtain these values existing experimental x-ray total cross section data and theoretical cross section calculations 
were surveyed. The coherent (Rayleigh) scattering cross sections and the incoherent (Compton) scattering cross sections were 
computed. The photo-electric cross sections were obtained by least squares fitting of experimental data, theory, and interpolation 
of experiment and theory. The following table contains cross sections interpolated from the basic compilation at those wave- 
lengths of most use to x-ray crystallographers. The wavelengths chosen were selected to correspond to those given in the Inter- 
national Tables for X-Ray Crystallography. The energy-to-wavelength conversion is given below. 


Table I. Energy-to-wavelength conversion 


Target Target 
radiation A keV radiation A keV 
Ag Ka 0.5608 22.105 Ni Ka 1.6591 7.472 
KB, 0.4970 24.942 KB, 1.5001 8.265 
Pd Ka 0.5869 21125 Co K& 1.7902 6.925 
KB, 0.5205 23.819 KB, 1.6208 —-7.649 
Rh Ke 0.6147 20.169 Fe Ké& 1.9373 6.400 
KB, 0.5456 —-22.724 KB, 1.7565 —-7.058 
Mo Ké& 0.7107 17.444 Mn Ka 2.1031 5.895 
KB, 0.6323 ~—«19.608 KB, 1.9102 6.490 
Zn K& 1.4364 8.631 Cr K@ 2.2909 5.412 
KB, 1.2952 —-9.572 KB, 2.0848 «5.947 
Cu K@ 1.5418 8.041 Ti K& 2.7496 4.509 
KB, 1.3922. 8.905 KB, 25138 4.932 


Table II. Total Cross Section in cm?/g 
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X-RAY CROSS SECTIONS (Continued) 
Table II. Total Cross Section in cm’/g (Continued) 


12 13 14 15 16 17 18 19 20 
Mg Al Si iP S Cl Ar K Ca 
220 264 336 386 464 518 S77 679 805 
171 206 263 304 364 411 456 542 638 
131 158 203 236 282 322 356 427 500 
102 124 160 186 223 256 282 342 398 
99.6 121 156 182 217 250 276 334 389 
80.2 oT 126 148 177 205 225 275 319 
Ted 93°71 121 142 170 197 217 264 307 
63.5 77.5 100 118 14] 165 181 222 257 
60.1 73.4 95.1 112 134 156 172 211 244 
50.8 62.2 80.7 95.2 114 134 147 181 209 
47.4 58.1 75.4 89.1 107 125 137 170 196 
40.9 50.2 65.3 ies 92.5 109 120 148 ital 
37.6 46.3 60.2 71.3 85.5 101 111 138 159 
33.0 40.7 53.0 62.9 75.4 89.4 OTD 122 141 
30.1 2¥ill 48.4 57.4 68.9 81.8 89.3 112 129 
24.2 30.0 39.1 46.6 55.9 66.7 PS) 91.4 106 
3.98 5.04 6.53 7.87 9.63 11.6 12.6 16.2 19 
2.83 3.59 4.62 Jey/ 6.84 8.26 8.95 11.5 13.6 
2.60 3.30 4.26 Sy) 3) 6.30 7.61 8.24 10.6 12.5 
2.28 2.89 3.7] 4.47 5.50 6.63 7.18 9.24 10.9 
2.00 2.54 3.25 3.91 4.82 5.80 6.28 8.08 Sey) 
1.86 PBS: 3.00 3.61 4.45 5.35 5.79 7.45 8.84 
1.63 2.06 2.62 3.15 3.88 4.66 5.04 6.49 Tea 
1.44 1.81] 2.30 2.76 3.40 4.08 4.4] 5.67 6.75 


27 28 29 30 
Co Ni Cu Zn 
206 240 257 280 
161 188 201 220 
125 146 155 172 
98.4 115 123 137 
96.1 113 120 134 
78.3 91.8 97.4 110 
75.3 88.3 93.6 106 
62.9 73.8 78.1 88.7 
59.6 70.0 74.1 84.3 
50.9 59.8 63.2 72.4 
47.7 56.1 59.2 68.0 
339 48.8 Ses 59.5 
315 45.2 47.7 $5.3 
281 306 42.3 49.2 
259 283 38.7 45.3 
214 236 245 37.4 
41.0 47.2 49.3 5355 
29.5 34.2 35.8 40.3 
27.2 31.6 334i 37.2 
23.8 21a 29.0 32.7 
20.9 24.3 255 28.7 
19.3 225 23.6 26.6 
16.9 19.7 20.7 233 
14.8 kgs 18.2 20.4 
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X-RAY CROSS SECTIONS (Continued) 
Table II. Total Cross Section in cm?/g (Continued ) 
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X-RAY CROSS SECTIONS (Continued) 


Table II. Total Cross Section in cm’/g (Continued) 


61 62 63 64 65 66 67 68 69 70 
Pm Sm Eu Gd Tb Dy Ho Er Tm Yb 
455 473 503 510 546 568 589 615 644 664 
361 375 398 405 432 449 465 485 508 524 
285 295 313 319 339 352 363 380 397 410 
229 237 251 256 271 281 290 303 317 327 
224 232 245 250 265 275 283 296 310 319 
186 192 203 207 219 227 234 244 255 263 
476 185 195 200 211 219 225 235 246 254 
401 412 165 170 179 185 190 198 207 214 
536 392 420 161 170 176 181 189 197 204 
535 475 361 369 147 152 156 163 170 175 
503 446 477 347 367 143 146 153 160 165 
441 454 418 427 322 337 128 134 140 145 
410 422 450 397 420 313 333 125 131 135 
366 376 401 410 375 392 296 318 117 120 
336 347 369 377 400 360 272 292 289 111 
278 287 305 312 330 344 364 336 239 232 
55.5 58.0 61.2 62.8 66.8 68.9 72.1 75.6 79.0 80.2 
40.5 42.4 44.7 46.0 48.9 50.4 52.8 55.1 57.9 59.2 
37.6 39.3 41.5 42.6 45.3. 46.7 48.9 51.0 53.8 55.0 
33.1 34.7 36.6 37.6 40.0 41.2 43.2 45.0 47.5 48.7 
29.3 30.7 32.4 33.3 35.4 36.5 38.3 39.8 42.1 43.2 
27.1 28.5 30.1 30.9 32.9 33.9 35.6 37.0 39.1 40.2 
23.9 25.1 26.5 272 29.0 29.9 31.4 32.6 34.5 35.5 
20a 22.2 23.4 24.1 25.6 26.4 27.8 28.8 30.6 31.5 
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81 


991 
785 
617 
494 
483 
400 


386 
326 
311 
268 
253 
222 


207 
185 
171 
142 
119 
88.3 


82.0 
Ta 
64.6 
60.1 
SBE 
47.2 


X-RAY CROSS SECTIONS (Continued) 
Table II. Total Cross Section in cm?/g (Continued) 
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X-RAY WAVELENGTHS 
J. A. Bearden 


These tables were originally published as the final report to the U.S. Atomic Energy Commission as Report 
NYO-10586 in partial fulfillment of Contract AT(30-1)-2543. The tables were later reproduced in Review 
of Modern Physics. The data may also be obtained from the Superintendent of Documents, U.S. Govern- 
ment Printing Office, Washington, D. C. 20402 in the publication NSRDS-NBS 14. Persons seeking discus- 
sion of the experimental work, conventions, secondary standards, etc. will find these in Review of Modern 
Physics, Vol. 39, No. 1, 78-124, January 1967. 


THE W Ka, WAVELENGTH STANDARD 


A wavelength standard should possess characteristics which permit its ready redetermination in other 
laboratories by different techniques. Considering all of the factors involved in the selection of a wavelength 
standard, the W Kaz, line is superior to any other x-ray or y-ray wavelength. Its advantages as the x-ray 
wavelength standard are discussed in Review of Modern Physics Vol. 39, page 82 (1967). 


AW Kai =0.2090100 A+5 ppm. 


This numerical value of the wavelength of the W Ka: line is used to define the z-ray wavelength standard by 
the relation 
\(W Kay) =0.2090100 A*. 


This is a new unit of length which may differ from the angstrom by +5 ppm (probable error), but as a 
wavelength standard it has no error. In order to clearly indicate that this unit is not exactly an angstrom, it 
has been designated A*. 

Wavelengths tabulated normally refer to the pure element in its solid form. However, there are many 
instances in which such data are not available. For example, rare gases are of necessity almost always used 
in the gaseous form, while the rare-earth elements were customarily used in the form of salts. 

In high precision work there is some ambiguity as to exactly what feature of a line profile should be taken 
to be the “‘true wavelength.’’ In double-crystal work the line peak is usually employed. In crystallography 
the centroid is widely used; in photographic work with visual observation of the plates, there is involved 
some subjective criterion of the observer which it is difficult to define precisely. In this survey the peak of the 
line profile has been adopted as the standard criterion. 

In the study of the X-ray literature, the wavelengths of a number of lines were noted which appeared incon- 
sistent with the remaining data. A Moseley-type diagram was constructed, and if the value was clearly outside 


estimated probable error, it was assumed that an experimental or typographical error had occurred, and the 
interpolated value was listed in the table. Such cases are marked with a dagger (+) as a superscript to the wave- 
length. For elements of atomic number 85 through 89 and 91, there are no measured lines of the K series and 
very few of other series except for 88 radium and 91 protactinium. Likewise there are very few measurements 
for 43 technetium and 54 xenon. In these cases, interpolated values are listed for the more prominent lines 
and marked with a dagger (+). 
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X-RAY WAVELENGTHS 


X-ray wavelengths in A* units and in keV. The probable error (p.e.) is the error in the last digit of wavelength. Desig- 


nation indicates both conventional Siegbahn notation (if applicable) and transition, e.g., 8: LMry denotes a transition between the 
Iy and Myy levels, which is the Lf; line in Siegbahn notation. 


Desig- Desig- 
nation A* p.e. keV A* p.e. keV nation A* pe. keV A* p.e. keV 
3 Lithium 4 Beryllium 19 Potassium (Cont.) 20 Calcium (Cont.) 
ORE 228. 1 0.0543 114. 1 0.1085 In Zn My 47.24 2 0.2625 40.46 2 0.3064 
Bi 35.94 2 0.3449 
5 Boron 6) Carbon IimM, 47.74 1 0.25971 40.96 2 0.3027 
1,2 Lm Myyy 36.33 2 0.3413 
a KL 67.6 3 0.1833 44.7 3 0.277 |MpmN: 692 9 0.0179 525. 9 0.0236 
7 Nitrogen 8 Oxygen 21 Scandium 22 Titanium 
a KL 31.6 4 0.3924 23.62 3 0.5249 las K Ly 3.0342 1 4.0861 2.75216 2 4.50486 
a Kim 3.0309 1 4.0906 2.74851 2 4.51084 
9 Fluorine 10 Neon fisKMum 2.7796 2 4.4605 2.51391 2 4.93181 
KM, 2.7634 : ; : 
ate On ii 18.32 2 0.6768 14.610 3 0.8486 [eu oo aimed Fee ick w at a aa 
a la asot ets cecesrontt CEmemneoats 2 0.3529 30.89 3 0.4013 
B P : 6: lyMyy 31.02 2 0.3996 27.05 2 0.4584 
ILmM;, 35.59 3 0.3483 31.36 2 0.3953 
11 Sodium 12 Magnesium a,2 LMyyy 31.35 3 0.3954 27.42 2 0.4522 
ous KInm 11.9101 9 1.0410 9.8900 2 1.25360 ; ; 
6 KM 11.575 2 1.0711 9.521 2 1.3022 23 Vanadium 24 Chromium 
InmM 407.1 5 0.03045 251.5 5S 0.0493 lo. K In 2.50738 2 4.94464 2.293606 3 5.40551 
Iylnm 376 1 0.0330 317 1 0.0392 lo, KL 2.50356 4.95220 2.28970 5.41472 
6isKMum 2.28440 5.42729 2.08487 5.94671 
13 Aluminum 14 Silicon BsKMyyy 2.26951 5.4629 2.07087 5.9869 


Bs. aMnm 21.19t 0.585 18.96 


2 
2 
6 
9 
n In My 27.34 3 0.4535 24.30 
4 
1 
3 
9 


OWFr RFE WHA ND bo 
o 
wn 
—_ 
i=) 
NS 


anmeLe 8.34173 9 1.48627 7.12791 9 1.73938 
ou Kim 8.33034 9 1.48670 7.12542 9 1.73998/ "Tat 53"k Gien 8 ot oF ee 
BKM 7.960 2 1.5574 . 6.753 1 1.8359 
rengeae Fe RE | a eg 0.4465 24.78 0.5003 
Inm 171.4 : ts 0915 1s LMrv.v 24.25 0.5113 21.64 0.5728 
Lilnm 290. . Morbi 3375 0.037 309. 0.040 
15 Phosphorus 16 Sulfur 


25 Manganese 26 Iron 


on KLy 6.160t 1 2.0127 5.37496 8 2.30664l0, Kin 2.10578 2 5.88765 1.939980 9 6.39084 
eo Kim 6.157t, 1 2.0137 5.37216 7 2.307844, Kim 2.101820 9 5.89875 1.936042 9 6.40384 
BKM 5.796 2 2.1390 BisKMpm 1.91021 2 6.49045 1.75661 2 7.05798 
6: KM 5.0316 2 2.4640 lg, KMyy 1.8971 1 6.5352 1/7442" 199721081 
6. KM 5.0233 3 2.4681 |g, ;Mum 17.19 2 0.721 15.65 2 0.792 
InmM 103.8 4 0.1194 in LoMy 21.85 2 0.5675 19.75 4 0.628 
Ln Lom, 83.4 3 0.1487 |g, InMyy 19.11 2 0.6488 17.26 1 0.7185 
ILM, 22.29 1 0.5563 20.15 1 0.6152 
17 Chlorine 18 Argon on,2 LmMyyy 19.45 1 0.6374 17.59 2 0.7050 
MiimMry vy 273. 6 0.045 243 5 0.051 
oy Kin 4.7307 1 2.62078 4.19474 5 2.95563 
ae RL 4.7278 1 2.62239 4.19180 5 2.95770 chat Ba Mitte 
BKM 4.4034 3 2.8156 
fi: KMn.m 3.8860 2 3.1905 la KLn 1.792850 9 6.91530 1.661747 8 7.46089 
nlnMy 67.33 9 0.1841 55.9t 10,2217 atin, 1.788965 9 6.93032 1.657910 8 7.47815 
LM, (67.90 9 0.1826 56.3t 1 0.2201 |6,sKMnm 1.62079 7.64943 1.500135 8 8.26466 
6sKMiyy 1.60891 7.7059 1.48862 8.3286 
19 Potessiain 20 Calcium 6s. Li1Mnm 14.31 0.870 13.18 0.941 


0.694 16.27 


4 
1 
ahaa s. 17787 3 
0.7914 14.271 6 0.8688 
9 
3 
2 


mK Ly 3.7445 2 3.3111 3.36166 3 3.68809|/6,InMry 15.666 
aKLlm 3.7414 2 3.3138 3.35839 3 3.69168\) mM: 18.292 
BiaKMum 3.4539 2 3.5896 3.0897 2 4.0127 Jai» LmMryw15.972 
@sKMyy 3.4413 4 3.6027 3.0746 3 4.0325 |MumMryw214. 


0.6778 16.693 
0.7762 14.561 
0.058 190. 
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Desig- Desig- 
nation A* pe. keV A* pe. keV nation A* p.e. keV A* p.e. keV 


29 Copper 30 Zinc 35 Bromine (Cont.) 36 Krypton (Cont.) 


oy KLy 1.544300 2 8.02783 1.439000 8 8.61578). LiMum 7.767 9 1.596 
o, KLm 1.540562 2 8.04778 1.435155 7  8.63886|7 LnM1 9.255 1 1.3396 


a KMn 1.3926 1 8.9029 BilpMy 8.1251 5 1.52590 7.576 3 1.6366 
fisKMum 1.392218 9 8.90529 1.29525 2 9.5720 |v 7.279 5 1.703 
6: KNnm 1.28372 2 9.6580 |} LmM1 9.585 1 1.2935 ; 
6sKMryy 1.38109 3 8.9770 1.2848 1 9.6501 |a1.22mMry 8.3746 5 1.48043 7.817" 3 1.5860 
PreLiMnm 12.122 8 1.0228 11.200 7 1.1070 [Bs 7.510 4 1.6510 
nlnM; 14.90 2 0.832 = 13.68 2 0.906 |Lo%m 7.250 5 1,710 
Ai loMy 13.053 3 0.9498 11.983 3 1.0347 |MiMn = 184.6 3 0.0672 
bIlmM; 15.286 9 0.8111 14.02 2 0.884 |MiMm 164.7 30,0753 
on: LmMyy13.336 3 0.9297 12.254 3 1.0117 |MnuMry 109.4 3 0.1133 
MymM yy 173. 370,072 9157. 3 0.079 |MuN1 76.9 2 0.1613 
MmMyy 113.8 3 0.1089 
‘ : 79.8 3 0.1554 
31 Gallium 32 Germanium tMyNn 191.1 2 0.06488 
a KLy 1.34399 1 9.22482 1.258011 9 9.85532|MrvNm 189.5 3 0.0654 
oa Kim 1.340083 9 9.25174 1.254054 9 9.88642): MvNm 192.6 2 0.06437 
6s KMy 1.20835 5 10.2603 1.12936 9 10.9780 
6: KM 1.20789 2 10.2642 1.12894 2 10.9821 37 Rubidium 38 Strontium 
&KNnm 1.19600 2 10.3663 1.11686 2 11.1008 
BsKMyyy 1.1981 2 10.348 1.1195 1 11.0745 jo: Klu 0.92969 1 13.3358 0.87943 1 14.0979 
Bo LM 9.640 2 1.2861 ja KL 0.925553 9 13.3953 0.87526 1 14.1650 
Bs LyMyy 9.581 2 1.2941 \6s KMn 0.82921 3 14.9517 0.78345 3 15.8249 
Baa L3My.m 10.3597 Seo 7 6: KMyy 0.82868 2 14.9613 0.78292 2 15.8357 
n LpMy 12.597 2 0.9842 11.609 2 1.0680 |@2KNnm 0.81645 3 15.1854 0.77081 3 16.0846 
BilyMry 11.023 2 1.1248 10.175 1 1.2185 |6sKMyyy 0.8219 1 15.085 0.7764 1 15.969 
lim, 12.953 2 0.9572 11.965 4 1.0362 |&KNwy 0.8154 2 15.205 0.76989 5 16.104 
o,2 LMyyy 11.292 1 1.09792 10.4361 8 1.18800\6: 4:Mn 6.8207 3 1.81771 6.4026 3 1.93643 
BslyMyy «6.7876 3S 3s: 1.82659 6.3672 3s: 1.94719 
: . v2: LiNnm 6.0458 3 2.0507 5.6445 3 2.1965 
Leased FAD EK Nae in nInM, 8.0415 4 1.54177 7.5171 3 1.64933 
ao: KLy 1.17987 1 10.50799 1.10882 2 11.1814 |f&2nMyy 7.0759 3 1.75217 6.6239 3 1.87172 
ao KLyy 1.17588 1 10.54372 1.10477 2 11.2224 lysInNr «6.7553 Ss 3-—s«1.83532 6.2961 3: 1.96916 
6s KMy 1.05783 5 11.7203 0.99268 5 12.4896 |! LmMy 8.3636 4 1.48238 7.8362 3 1.58215 
& KM 1.05730 2 11.7262 0.99218 3 12.4959 la:LniMry 7.3251 3 1.69256 6.8697 3 1.80474 
&KNum 1.04500 3 11.8642 0.97992 5 12.6522 la LlmMy 7.3183 2 1.69413 6.8628 2 1.80656 
AsKMyy 1.0488 1 11.822 0.9843 1 12.505 |B. LmNy 6.9842 3 1.77517 6.5191 3 1.90181 
Bs liMum 8.929 1 1.3884 8.3217 9 1.490 |MiMm 144.4 3 0.0859 
n LyMy; 10. 734 1 1.1550 9.962 1 1.2446 |MpMyy —91..5 2 0.1355 85.7 2 0.1447 
BilnMy 9.4141 8 1.3170 8.7358 5 1.41923|MnN; 57.0 2 0.2174 51.3 1 0.2416 
bLiMy ‘11.072 1 1.1198 10.294 1 1.2044 |MmMyy 96.7 2 0.1282 91.4 2 051357 
a2 LmMyyy 9.6709 8 1.2820 8.9900 5 1.37910|MinNy 59.5 2 0.2083 53.6 1 0.2313 
MyNin 230. 2 0.0538 |t: MiyNn 127.8 2 0.0970 
MyNm 126.8 2 0.0978 
35 Bromine 36 Krypton $ MyNo.m 108.0 2 0.1148 
onKIn 1.04382 2 11.8776 0.9841 13j504 ia eal 1 A ee tae 
a, KL, : 
1 KL 1.03974 11.9242 0.9801 1389 Ae Bek 40° Zitcontal 


8: KMyy 0.93279 
&: KNun1 0.92046 
Bs KM 0.9255 


14.112 ja, KLy 0.83305 1 14.8829 0.79015 1 15.6909 


2 1 
2 1 
8s KMy 0.93327 5 13.2845 0.8790 1 
2 1 
2 13.4695 0.8661 1 14.315 ja KLm 0.82884 
1 2 
2 
5 
5 


13.396 0.8708 14.238 |: KMn 0.74126 16.7258 0.70228 17.654 
Bi KNiwy 0.8653 
Bi yMn 7.304 1.697 |6.KNn.m 0.72864 17.0154 0.68993 17.970 


1 1 
3 4 
14.328 |6, KMm 0.74072 2 16.7378 0.70173 3 17.6678 
4 4 
1 1 


Bs ybMn1 7.264 1.707 |6, KMyy 0.7345 
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X-Ray Wavelengths 
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39 Yttrium (Cont.) 40 Zirconium (Cont.) 43 Technetium 44 Ruthenium 
8 KN 0.72776 5 17.036 0.68901 5 17.994 |jwaKLy 0.67932t 3 18.2508 0.647408 5 19.1504 
6. LiMn 6.0186 3 2.0600 5.6681 3 2.1873 ju KLm 0.67502t 3 18.3671 0.643083 4 19.2792 
Bs Iy1Mm 5.9832 3 2.0722 5.6330 3 2.2010 |AsKMn 0.60188 4 20.599 0.573067 4 21.6346 
x23 LyNnm 5.2830 3 2.3468 4.9536 3 2.5029 |i KM@Mm 0.60130t 4 20.619 0.572482 4 21.6568 
alah 7.0406 3 1.76095 6.6069 3 1.87654\¢:KNnm 0.59024 5 21.005 0.56166 3 22.074 
BilmMy 6.2120 3 1.99584 5.8360 3 2.1244 |B KMiy 0.5680 2 21.829 
vs Ly Ny 5.8754 3 2.1102 5.4977 3 2.2551 |As' KMy 0.56785 9 21.834 
mu LoNiv 5.3843 3 2.3027 |Bs 0.56089 9 22.104 
} LM 7.3563 3 1.68536 6.9185 3 1.79201/8& LnMiv 4.5230 2 2.7411 
oz ImMyy 6.4558 3 1.92047 6.0778 3 2.0399 [6s LiMn 4.4866 3 2.7634 
oa ImMy 6.4488 2 1.92256 6.0705 2. 2.04236\722 4:Nn.m 3.8977, 2 3.1809 
Bo Lin 6.0942 3 2.0344 5.7101 3 2.1712 jn LoM1 5.2050 2 2.38197 
Bax 5.5863 3 2.2194 |i loMry 4.8873 8 2.5368 4.62058 3 2.68323 
MuMy 81.5 Der O11 52200 1647 2 0.1617 |vs Ln 1 4.2873 2 2.8918 
MnNy 46.48 9 0.267 mn Lo Nw 4.1822 2 2.9645 
MmMy 80.9 3 0.1533 |¢ LmMy 5.5035 3 2.2528 
MmM; 48.5 2 0.256 oe LM 4.85381 7 2.55431 
MinMiy,y 86. 2 0.1434 a ImMy 5.1148 3 2.4240 4.84575 5 2.55855 
¢ MyvNn.m93.4 2 0.1328 82.1 2 0.1511 |6s Lux 4.4866 3 2.7634 
My vOn,m 70.0 4 0.177 Bs,16 ImNwyv 4.3718 2 2.8360 
Muy 62.2 1 0.1992 
MN, 32.3 2 0.384 
41 Niobium 42 Molybdenum MaNw 25.50 9 0.486 
a KLy 0.75044 1 16.5210 0.713590 6 17.3743 |MmMy 68.3 1 0.1814 
oa Kin 0.74620 1 16.6151 0.709300 1 17.47934\y MmN1v.v 26.9 1 0.462 
6s KMn 0.66634 3 18.6063 0.632872 9 19.5903 |f MivvNVn,m 52.34 7 0.2369 
6. KM 0.66576 2 18.6225 0.632288 9 19.6083 |MivvOn,m 44.8 1 0.2768 
Bit 0.62107 5 19.963 
62KNnm 0.65416 4 18.953 0.62099 2 19.9652 45 Rhodium 46 Palladium 
BKNwy 0.65318 5 18.981 
Bs! KM 0.62708 5 19.771 |aKLy 0.617630 4 20.0737 0.589821 3 21.0201 
Bs! KMy 0.62692 5 19.776 \a KLyy 0.613279 4 20.2161 0.585448 3 21.1771 
6 KNwy 0.62001 9 19.996 |6:KMn 0.546200 4 22.6989 0.521123 4 23.7911 
Bb. LyMy 5.3455 3 2.3194 5.0488 3 2.4557 |6.KMim 0.545605 4 22.7236 0.520520 4 23.8187 
Bs: L}Mm 5.3102 3 2.3348 5.0133 3 2.4730 |@"%KNy 0.53513 5 23.168 
v2aL;Nom 4.6542 2 2.6638 4.3800 2 2.8306 |6:KNun,m 0.53503 2 23.1728 0.510228 4 24.2991 
n LoMy 6.2109 3 1.99620 5.8475 3 2.1202 [6 KMry 0.54118 9 22.909 
BilyMyy 5.4923 3 2.2574 5.17708 8 2.39481|6:! KMy 0.54101 9 22.917 
vs Lo Ny 5.1517 3 2.4066 4.8369 2 2.5632 |@KNiwy 0.53401 9 23.217 0.5093 2 24.346 
v1 InN 5.0361 3 2.4618 4.7258 2 2.6235 \6KMryvv 0.51670 9 23.995 
t LM; 6.5176 3 1.90225 6.1508 3 2.01568|6, Lyn 4.2888 2 2.8908 4.0711 2 3.0454 
eo: ImMy 5.7319 3 2.1630 5.41437 8 2.28985|6,l;Mm 4.2522 2 2.9157 4.0346 2 3.0730 
a,IlmMy 5.7243 2 2.16589 5.40655 8 2.29316lv2:2:Nn.m 3.6855 2 3.3640 3.4892 2 3.5533 
Bs Lm $13613inae 3 223125 5.0488 5 2.4557 ln LnMy 4.9217 2 2.5191 4.6605 2 2.6603 
Bos LNiy 5.2379 3 2.3670 4.9232 2 2.5183 | InMry 4.37414 4 2.83441 4.14622 5 2.99022 
MuMy 1B i 3 0.1718 68.9 2 0.1798 \ys LiNx 4.0451 2 3.0650 3.8222 2 3.2437 
My; 38.4 303325 35.3 3 0.351 In LoNiv 3.9437 2 3.1438 3.7246 2 3.3287 
MyNy 33.1 260.375 1 LM, 5.2169 3 2.3765 4.9525 3 2.5034 
MmMy 78.4 e051 5820 749 1 0.1656 las LumMry 4.60545 9 2.69205 4.37588 7 2.83329 
Mm; 40.7 2 0.305 37.5 2 0.331 la: lmMy 4.59743 9 2.69674 4.36767 5 2.83861 
yMmNwy 34.9 2 0.356 Bs LN 4.2417 2 2.9229 4.0162 2 3.0870 
t MyyNnm72.19 9 0.1717 64.38 7 0.1926 |62,1 LmNivv 4.1310 2 3.0013 3.90887 4 3.17179 
MyvOum 61.9 2 0.2002 54.8 2 0.2262 |Bio LiMry 3.7988 2 3.2637 


E-155 


X-Ray Wavelengths 


TABLE A (Continued) 
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Desig- Desig- 
nation A* pe. keV A* pe. keV nation A* pe. keV A* pe. keV 
45 Rhodium (Cont.) 46 Palladium (Cont.) 49 Indium (Cont.) 50 Tin (Cont.) 
By LxMy 3.7920 2 3.2696 |@,KMm; 0.454545 4 27.2759 0.435236 5 28.4860 
Nam 20.1 2 0.616 |&KNnm 0.44500 1 27.8608 0.425915 8 29.1093 
71 FNC 1 0.2090 56.5 1 0.2194 |KOqm 0.44374 «3-—«27.940 0.42467 3 29.195 
Mr; 28.1 2 0.442 26.2 2 0.474 \@i KMry 0.45098 2 27.491 0.43184 3 28.710 
MiNi 22.1 1 0.560 |ftKMy 0.45086 2 27.499 0.43175 3 28.716 
Mie 65.5 1 0.1892 62.9 1 0.1970 |6KNivv 0.44393 4 27.928 0.42495 3 29.175 
Mr'N; —«292..8 1 0.417 27.9 1 0.445 |&L:My 3.50697 9 3.5353. 3.34335 «9 =~ 3.7083 
»MmNryvy 25.01 9 0.496  23.3¢ 1 0.531 |6l:Mrm 3.46984 9 3.5731 3.30585 3 3.7500 
¢ My vNu.m47.67 9 0.2601 43.6 1 0.2844 ly: Z1Vno.ur 2.9800 2 4.1605 2.8327 2 4.3768 
ee On wea >» 0.303 37.4 2 0.332 lyZsOnm 2.9264 2 4.2367 2.7775 2 4.4638 
“bee 3.98327 9 3.11254 3.78876 9 3.27234 
47 Silver 48) Cadmiuss 6; lnMry 3.55531 4 3.48721 3.38487 3 3.66280 
vsLnN; 3.24907 9 3.8159 3.08475 9 4.0192 
peed ae 0.563798 4 21.9903 0.539422 3 22.9841 ly, ZnNrv 3.16213 4 3.92081 3.00115 3 4.13112 
a Klm _0.5594075 6 22.16292 0.535010 3 23.1736 |} ZmMz 4.26873 9 2.90440 4.07165 9 3.04499 
frKMy «0.497685 4 24.9115 0.475730 5 26.0612 las ZmMry 3.78073 6 3.27929 3.060891 4 3.43542 
6KMm 0.497069 4 24.9424 0.475105 6 26.0955 la: ZimMy 3.77192 4 3.28604 3.59004 3 3.44308 
f:KNu.m 0.487032 4 25.4564 0.465328 7 26.6438 |SeZmN: 3.43606 9 3.60823 3.26901 9 3.7926 
BsKMryy 0.49306 2 25.145 Gas LiNrvv 3.33838 3 3.71381 3.17505 3 3.90486 
8 KNwy 0.48598 3 25.512 Sv ienO; 3.324 «©4 3:730 3.1564 3 3.9279 
BlsMn 3.87023 5 3.20346 3.682039 «=—«3.367191Bi0 LzMry «3.27404 «9 «3.7868 + ~—«- 3.12170 9 + 3.9716 
filiMm 3.83313 9 3.23446 3.64495 9 3.40145/8,1;My 3.26763 9 «3.7942 «3.11513 9 3.9800 
vzIyNn «3.31216 «93.7432, 3.1377 23.9513 [MuMrv 47.3 1 0.2621 
vi liNm 3.30635 9 3.7498 MN; 20.0 1 0.619 
nIinMy 4.4183 += 2—«2.8061. 4.19315 9 2.95675|MnNrv 16.93 5 0.733 
filyMy 3.93473 3 3.15094 3.73823 4 3.31657|MmMy 54.2 10,2287 
vsInN: 3.61638 9 3.42832 3.42551 9  3.61935|\MmnN1 21.5 1 0.575 
v1 LmNyy 3.52260 4 3.51959 3.33564 6 3.71686ly MmNrvv 17.94 5 0.691 
bIlmM; 4.7076 =«-2—«2.6337.—S 4.48014. -9~—«2.76735|MyvOn.m 25.3 1 0.491 
ca lmMry 4.16294 5 2.97821 3.96496 6 3.12691|¢ MryvNnm 31.24 9 0.397 
a ImMy 4.15443 3 2.98431 3.95635 4 3.13373|MyOm 25.7 1 0.483 
BelmN: 3.80774 9 3.25603 3.61467 9 3.42904 
Gaus LmNyyy 3.70335 3 3.34781 3.51408 4 3.52812 
BioliMry 3.61158 9 3.43287 3.4367 2 3.6075 pEsAntmeay, “a, Telkoriags 
BoliMy 3.60497 9 3.43017 3.43015 9 3.61445lan KL 0.474827 3 26.1108 0.455784 3 27.2017 
MWnm 18.8 2 0.658 a Klm (0.470354 3 26.3591 «0.451295 3 27.4723 
MyMy 54.0 1 0.2205 52.0 2 0.2384 |@KMn —-—«*0.417737 4.«:29.6792 «0.400659 4 30.9443 
MuN; 22.9 2 0.540 |@.KMm 0.417085 3 29.7256 0.399995 5 30.9957 
MnNw —.20«.66 7 0.600 19,40 7 0.639 |6:KNum 0.407973 5 30.3895 0.391102 6 31.7004 
MmMy _—60.5 1 0.2048 58.7 2 0.2111/KOgm 0.40666 «1 «30.4875 ~=—«-0.38974.«1«:31.8114 
Mm; 26.0 1 0:478 — 24.5 1 0.507 |@™KMry 0.41388 1 29.9560 
yMmNrvy 21.82 7 0.568 20.47 7 0.606 |etKMy 0.41378 1 29.9632 
MyOn.m 30.4 1 0.408 |6KNwvy 0.40702 1 30.4604 
t MaywNnm39.77 7 0.3117 36.8 1 0.3371 |6L:Mn «3.19014. 9 «3.8864 «3.04661 9 4.0695 
MyNr 24.4 2 0.509 fs liMm 3.15258 9 3.9327 3.00893 9 4.1204 
MyOm 30.8 1 0.403 |yesZiVnm 2.6953 2 4.5999 2.5674 2 4.8290 
MyyvOnm 33.5 3 0.370 va LiOnm 2.6398 2 4.6967 2.5113 2 4.9369 
in Ln My 3.60765 9 3.43661 3.43832 9 3.60586 
49 Indium 50 Tin fi loMry 3.22567 4 3.84357 3.07677. 6 4.02958 
vsLnNy 2.93187 9 4.2287 «2.79007 «94.4437 
a Kiln 0.516544 3 24.0020 0.495053 3 25.0440 ly ZnNry «2.85159 3 4.34779 +«=—«-2..71241. 6 ~—«4.5709 
a KIgy 0.512113 3 24.2097 0.490599 3 25.2713 \I LmM; 3.88826 9 3.18860 3.71696 9 3.33555 
AKMn = 0.455181 4 27.2377 «0.435877 5 28.4440 lay lmMry 3.44840 6 3.59532 3.29846 9 3.7588 
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Desig- Desig- 
nation A’ pe. keV A* p.e. keV nation Af p.e. keV Af p.e. keV 
51 Antimony (Cont.) 52 Tellurium (Cont.) 55 Cesium (Cont.) 56 Barium (Cont.) 
a, LyyMy 3.43941 4 3.60472 3.28920 6 3.76933)\y¥4 L:On.11 2.1741 2 5.7026 2.0756 Seo 9733 
Bo Lin 3.11513 9 3.9800 2.97088 9 4.1732 |n LyMy 2.9932 2 4.1421 2.8627 3. 4.3309 
Bois LnNwyv 3.02335 3 4.10078 2.88217 8 4.3017 |6, LuMr 2.6837 2 4.6198 2.56821 5 4.82753 
Br Ly; 3.0052 3 4.1255 2.8634 3. 4.3298 Iys LiyN1 2.4174 2 S287, 2.3085 3 O.g/07 
Bio LiMiy 2.97917 9 4.1616 2.84679 9 4.3551 Iy, Li 2.3480 2 5.2804 2.2415 Ph Lycos gilt 
By LyMy 2.97261 9 4.1708 2.83897 9 4.3671 |b LyyMy, 3.2670 2 3.7950 3.1355 2 3.9541 
MyuMy 45.2 1 0.2743 a2 LinMry 2.9020 Dh etd phys 2.78553 5 4.45090 
MyNy 18.8 1 0.658 17.6 1 0.703 la, LmMy 2.8924 2 4.2865 2.77595 5 4.46626 
MyNw 15.98 > OTt6 Bs Lu 2.5932 2 4.7811 2.4826 2 4.9939 
MyyMy S2a2, 1082375 50.3 1 0.2465 |Bo1s LisNrv,y 2.5118 2 4.9359 2.40435 6 5.1565 
MyyN1 20.2 1 OLO12 19.1 1 0.648 |B; Ly10; 2.4849 2 4.9893 2.3806 2 me 2079 
yMimMiwy 16.92 4 0.733 15.93 4 0.778 |Bi:o LiMy 2.4920 2 94.9152 2.3869 2 «5.1941 
MyOn,m1 21.34 5 0.581 |p, LjMy 2.4783 2 5.0026 2.3764 Be Shoah 
¢ My yNn.m128.88 8 0.429 26.72 9 0.464 ly MmNywv 12.75 3 0.973 
MyOn1 21.78 5 0.569 |MpyOn 15.91 S09 
My Or11 15.72 9 0.789 
53 Iodine 54 Xenon 5 MvNin 20.64 4 0.001 
MyOin1 16.20 5) 02765 
a2, K Ly 0.437829 7 28.3172 0.42087 2 29.458 NyOn 188.6 1 0.06574 163.3 2 0.07590 
oy, K Lyn 0.433318 5S 28.6120 0.41634t 2 29.779 NwOnm 183.8 1 0.06746 159.0 2 0.07796 
Bs KMy 0.384564 4 32.2394 0.36941 2 33.562 NyOm 190.3 1 0.06515 164.6 2 0.07530 
6: KMyy 0. ale 4 32.2947 0. 36872" 2 33.624 
%KNym 0.37523' 2 33.042 0.36026" 3 34.415 F 
BiLiMy 2.91207 94.2575 Boer anthancsy 38 Corum 
Bs: LyMy1 2.87429 9 4.3134 a2 K Ly 0.375313 2 33.0341 0.361683 2 34.2789 
y24 LyNyim 2.4475 2 580657, oa KLyyy 0.370737 2 33.4418 0.357092 2 34.7197 
ye L}Onm 2.3913 2 5.1848 Bs KMy 0.328686 4 37.7202 0.316520 4 39.1701 
n LyMy 3.27979 9 3.7801 B, KMyy 0.327983 3 37.8010 0.315816 2 39.2573 
8: Lu My 2.93744 6 4.22072 BeKNuin1 0.320117 7 38.7299 0.30816 1 40.233 
vs Ln, 2.65710 9 4.6660 KOgmt 0.31864 2 38.909 0.30668 2 40.427 
1 Ln Nw 2.58244 8 4.8009 Bs!1 KM 0.32563 2 38.074 0.31357 2 39.539 
b LyyMy 3.55754 9 3.48502 Bs! KMy 0.32546 2 38.094 0.31342 2 39.558 
a2 Lm My 3.15791 6 3.92604 Bo KNwy 0.31931 2 38.828 0.30737. 2 40.337 
a; LyyMy 3.14860 6 3.93765 3.0166 2 4.1099 |8, LiMn 2.4493 3 5.0620 2.3497 4 5.2765 
Bo Lm Ny 2.83672 9 4.3706 Bs LiMiyy 2.4105 3 5.1434 2.3109 Sp RS LSD | 
Bois LmNrvy 2.75053 8 4.5075 ¥2 LN 2.0460 4 6.060 1.9602 3 6.3250 
Br Lyn 01 2.7288 3 4.5435 43 LN 2.0410 4 6.074 1.9553 3 6.3409 
BioLiMyy 2.72104 9 = 4.5564 44 Onn 1.9830 4 6.252 1.8091 4 6.528 
By LyMy 2.71352 9 4.5690 n LyMy 2.740 3 £2925: 2.6203 4 4.7315 
8B, LoMiy 2.45891 5 5.0421 2.3561 3 5.2622 
56, Cesiund 56 Barium yeLuN; 2.2056 4 5.621 2.1103 3 5.8751 
1 LyNrw 2.1418 3 5.7885 2.0487 4 6.052 
an K Ly 0.404835 4 30.6251 0.389668 5 31.8171 |ys LO; 2.0237 4 6.126 
oa K Ly 0.400290 4 30.9728 0.385111 4 32.1936 |} LinMy 3.006 3 4.124 2.8917 4 4.2875 
By KMy 0.355050 4 34.9194 0.341507 4 36.3040 Jar LiMiv 2.67533 5 4.63423 2.5706 3. 4.8230 
B: KMyy 0.354364 7 34.9869 0.340811 3 36.3782 jai LyiMy 2.66570 5 4.65097 2.5615 2 4.8402 
Bo K Ny 11 0.34611 2 35.822 0.33277. «10 «37.257 |B Lay 2.3790 4 5.2114 2.2818 3. $.4334 
KOnin 0.33127. 2 37.426 |B21s LinNivyv 2.3030 4 Baek 2.2087 2 5.6134 
Bo! KM 0.33835 2 36.643 |B; LinO; 2.275 3. 5.450 2.1701 2 Se7432 
Bs! KMy 0.33814 2 36.666 |Bio LiMiy 2.290 3. S?415 2.1958 5 5.646 
Ba KNwy 0.33229 2 37.311 |B, LiMy 2.282 3 5.434 2.1885 3 5.6650 
8 LyMn 2.6666 2 4.6494 2.5553 2 4.8519 ly MinNyy 12.08 4 1.027 11.53 1 1.0749 
Bs LyMy11 2.6285 2 4.7167 2.5164 2 4.9269 |B MyyNy1 14.51 5 0.854 1k rks 4 0.902 
¥2 LN V Be seit 2. =5.5420 2.1387 2 5.7969 |t MyNin 19.44 5 0.638 18.35 4 0.676 
va LN 2.2328 Zao Dou) 2.1342 2 5.8092 ja MvNyivn 14.88 Nn OES) 14.04 2 0.883 


E-157 


X-Ray Wavelengths 
TABLE A (Continued) 


ee 990—=~ 


Desig- Desig- 
nation B® pe. keV A* pe. keV nation A* pe. keV, A* spe. keV 
57 Lanthanum (Cont.) 58 Cerium (Cont.) 61 Promethium(Cont.) | 62 Samarium (Cont.) 
MyOum 14.39 5 0.862 |orLmMiy 2.2926 4 5.4078 2.21062 3 5.6084 
NreaOncr i 52.6 6 0.0812 144.4 6 0.0859 ja LmMy 2.2822 3 5.4325 2.1998 2 5.6361 
Boren: 1.94643 3 6.3697 
: / Br1s Livy 1.9559 6 6.339 1.88221 3 6.5870 
59 Praseodymium 60 Neodymium 87 LrxOx 1.85626 3 6.6791 
aekin 0.348749 2 35.5502 0.336472 2 36.8474 |6:LmOrwv 1.84700 9 6.7126 
rain den 0.344140 2 36.0263 0.331846 2 37.3610 [Bio LiMrv 1.86990 3 6.6304 
6:KMy 0.304975 5 40.6529 0.294027 3 42.1665 |S LyMy 1.86166 3 6.6597 
BKM 0.304261 4 40.7482 0.293299 2 42.2713 |y MmNivv 9.600 9 1.291 
6,KNum 0.29679 2 41.773 0.2861 1 43.33 |8MiyNv 11.27 1 1.0998 
B,LliMn 2.2550 «4S 5.4981 «2.1669 35.7216 It MyNin 14.91 4 0.831 
BsliMm 2.2172 3 5.5918 2.1268 2 5.8294 la MyNvivn 11.47 3 1.081 
ELEN 1.8791 4 6.598 1.8013 4 6.883 |MwNvivn 98. 1 0.126 
valiNm 1.8740 4 6.616 {7064 2-4. 6.902" ive Oran 117.4 4 0.1056 
velxOnm 1.8193 .4 6.815 17s 47107 
sini: 9 Sigma 3 4.935 2.4094 4 5.1457 63 Europium 64 Gadolinium 
6: lyMyy 2.2588 3 5.4889 2.1669 2 5.7216 
Tea 2.0205 4 6.136 1.9355 4 6.406 oe ae ; peti. eee : ke 
1 LN 1.9611 3 6.3221 1.8779 2 6.6021)\, pate 0.2643 ; . si 
peeetee 1.9362 4 6.403 1.8552 5 6,683 \?sum 204332 5) 46.9036, 0255 
ar oral 44453226760 gk e330 (PEM ~=—«0- 268577 5 47.0379 0.25460" 2 48,697 
os orMirv - 2.4729 3 5.0135 | 2.3807 3 S.2077 (tx Num  0-256025' 8 48.250 © OL2ABIS Rea 
ia 2 AGN 28 S087) | 2370 2 SOL Oe, Vo, 0.24051 ee 
BelmN; 2.196 4 5.660 2.1039 3 5.8930 | aoe igs. 0 2 64as6 pee 3 a 
Be laNie 219 4 5.850 2.0360 3 6.0804 | tn : SO 
Dirac hoe aor: 70002 «36.1703 (etm «= «1.8867 2 6.8713 1.8150 2 6.8311 
Bilal © 2207 4 5 .sa4 2.0237 3 6.1265 [7 Sn oral F VEE oo Sch) 1 SOF eee 
By L1My 2.1004 4 5,903 Mics 6 ee 1.5297 eee 
yMmNwy 10.998 9 1.1273 10.505 Firs | aeons te 1.1 
fis Sa Spe aon Seah 0.907 (tbls 2.1315 2 5.8166 2.0494 1 6.0495 
eee Fee i: ere. 40.753. (1 Luv = 1.92032 6.4564 1.8468 2 6.7132 
a MyNvivn 13.343 5 0.9292 12.68 2 0.978 | oui 1.7085 2 1772506, 1 0A re 
pen Uae ae ae aos Sone (2 ZnNiv «1.6574 27.4803 1.5924 2 7.7858 
vel 1.6282 2 MaoGlaT 1.5644 2 7.925 
| LM; 2.3948 2 5.1772 213122 § 2 WSsaeot 
61 Promethium 62 Samarium a, lmMry 2.1315 2 5.8166 2.0578 2 6.0250 
opklzs 0.324803 4 38.1712 0.313008 2 39.5274; SY «= 21209,» 2, COREA 2.0468 29" Gas 
o1Kim 0.320160 4 38.7247 0.309040 2 40.1181 ("2m «1.87372, 6.6170 1. BOSE ea 
GiKMn » 0.28363t 4 43.713 . 0.27376 2 45,299 Peer mNavy 1.818 2 16.852, Se 
&KMm _ 0.28200' 3 43.826 » 0.27301. 2 45.413 [7 FmOr 178512, 6.SASS © 1720S a 
EN 0.2759t 1 44:04— 0.2662 1 46,58 [r’momy 1.7772, 2 6.9703, 1.71.9) 
KOnn 0.26491 3 46.801 Bio LyMyy 1.7993 3 6.890 1.7315 3 7.160 
8: KM ory akcraan ee ey 1.7916 3 6.920 1.7240 3 7.192 
Bb. LyMy 2.00095 6 6.1963 LOwy 1.4807 3 8.373 
Palm © 2.0491 46.071 1.96241. 3 6.3180 [Ym 92th 9 AG | ee 
ve LN 166044. 67 46gg PMN: = 10.7507 11.1533 10.254 9 6, aaa 
va LyNmx 1.65601 3 7 4867 ¢ MyNun 14.22 2 0.872 13*S7 2 0.914 
AER ai 160728 37 7137 (7MvNvnwer 10.96 Sob ietst 10.46 3 1.185 
7 Lab 2ais2dee Su un cao | Reman tZ 8 Oe 
BilnMry 2.07997 4 5,961 1.99806 3 6.2051 
ys LnNy 1.77934 3 6.9678 65 Terbium 66 Dysprosium 
"1 aus 1.7989 9 6.892 17272409 3. h:1780 ley KE 0.283423 2 43.7441 0.274247 2 45.2078 
ie 20 1.6966 9 7.3076 loa KLin 0.278724 2 44.4816 0.269533 2 45.9084 
mM 2.4823 4 4.9045 |@KMy 0.24683 2 50.229 0.23862 2 51.957 


E-158 


Desig- 
nation 


Bi KM 

6: KNowm 
KOn,m 

6s KMyw 
& LyMy 

Bs LyMin 
2 LNn 

vs £xNm 
vs L:On,m1 
n [pM 

6, InMry 
vs InN1 

1 Low 
ys Ln; 

vs Ln Orv 

| ImMy 

a2 LM 
a, Ly My 
Bs Lm Ny 
62,15 Livy 
B; LO; 
Bs LmOrw,v 
Bio LiMry 
By LyMy 
L101 v 

y MmNwyv 
B MyNv1 

¢ MyNin 


A* p.e. 


65 Terbium (Cont.) 


a MyNyiyn 10.00 
NywwyNvivun 86. 
NywyOn,m 102.2 


a KLy 

a KLypy 
Bs KMy 

6: KMm 
6: KNy,m 
KOn,m 

Bs KMyyv 
&. LyMn 
Bs Ly3Mm 
1: Nn 
v3 y)Nm 
2) L;0n,m 
n InMy 

6: Lp My 
vs InN 

1 InN 
vs Ln Ox 
vs Ln Ory 

| Im My 
a: Dy Mrv 
a, LmMy 
Bs Linx 
82,15 Lin Nrv.v 
Bz LyOx 
Bs LiOrv.v 


0.24608 2 50.382 
0.2397 2 51.72 
0.23858 3 51.965 
1.7864 2 6.9403 
1.7472 2 7.0959 
1.4764 2 8.398 
1.4718 2 8.423 
1.4276 2 8.685 
1.9730 2 6.2839 
1.7768 3 6.978 
1.5787 2 7.8535 
1.5303 2 8.102 
155097; 2 ©8<212 
1.5035 2 8.246 
2:2352 5 2 45.5467 
1.9875 2 6.2380 
1.9765 2 6.2728 
1.7422 2 7.1163 
1.6830 2 7.3667 
1.6585 2 7.4753 
1.6510 2 7.5094 
1.6673 3 7.436 
1.4228 3 8.714 
8.486 9 1.461 
9.792 6 1.2661 

12.98 2 0.955 

2 1.240 

1 0.144 

4 0.1213 
67 Holmium 

0.265486 2 46.6997 
0.260756 2 47.5467 
0.23083 2 53.711 
0.23012 2 53.877 
0.2241 2 55.32 
0.22305 3 55.584 
0.22855 3 54.246 
1.6595 2 7.4708 
1.6203 2 7.6519 
1.3698 2 9.051 
1.3643 2 9.087 
1.3225 2 9.374 
1.8264 2 6.7883 
1.6475 2 7.5253 
1.4618 2 8.481 
1.4174 2 8.747 
1.3983 2 8.867 
1.3923 2 8.905 
2.0860 2 5.9434 
1.8561 2 6.6795 
1.8450 2 6.7198 
1.6237 2 7.6359 
1.5671 2 7.911 
1.5378 2 8.062 


A* p.e. 


X-Ray Wavelengths 
TABLE A (Continued) 


keV 


66 Dysprosium (Cont.) 


0.23788 2 52.119 
0.2317 2053.5! 
0.23056 3 53.774 
0.23618 3 52.494 
1.72103 7 7.2039 
1.6822 2 7.3702 
1.42278 7 8.7140 
1.41640 7 8.7532 
1.37459 7 9.0195 
1.89743 7 6.5342 
1.71062 7 7.2477 
1.51824 7 8.1661 
1.47266 7 8.4188 
1.44579 7 8.5753 
2.15877 7 5.7431 
1.91991 3 6.4577 
1.90881 3 6.4952 
1.68213 7 7.3705 
1.62369 7 7.6357 
1.60447. 7 7.7272 
1.58837 7 7.8055 
1.60743 9 7.7130 
1.59973 9 7.7501 
8.144 Quatre so2 
9.357 6 1.3250 
12.43 2 0.998 
9.59 2 1.293 
83. 1 0.149 
97.2 8 0.128 
68 Erbium 
0.257110 2 48.2211 
0.252365 2 49.1277 
0.22341 2 55.494 
0.22266 2 55.681 
0.2167 2 57.21 
0.21581 3 57.450 
0.22124 3 56.040 
1.6007 1 7.7453 
1.5616 1 7.9392 
1.3210 2 9.385 
1.3146 1 9.4309 
1.2752 2D) 722 
1.7566 1 7.0579 
1.5873 1 7.8109 
1.4067 3 8.814 
1.3641 2 9.089 
1.3397 3 9.255 
2.015 1 6.152 
1.7955 2 6.9050 
1.78425 9 6.9487 
1.5675 2 7.909 
1.51399 9 8.1890 
1.4941 3 8.298 
1.4848 3 8.350 


Desig- 
nation A* pe. keV A* pe. keV 
67 Holmium (Cont.) 68 Erbium (Cont.) 
Bio LyMry 1.5486 3 8.006 1.4941 3 8.298 
LO 1.3208 3 9,387 
By LyMy 1.4855 5 8.346 
M nN 7.60 1 1.632 
yMmNwy 7.865 OF dheete: 
yMm v 7.546 8 1.643 
B MyyNyx 8.965 4 1.3830 8.592 3 1.4430 
¢ MyNun1 11.86 1 1.0450 11°37, 1 1.0901 
a MyNyivn 9.20 2 1.348 8.82 1 1.406 
NwNy1 72.7 9 0.171 
NyNyivir 76.3 7 0.163 
69 Thulium 70 Ytterbium 
og K Lyy 0.249095 2 49.7726 0.241424 2 51.3540 
loa K Ly 0.244338 2 50.7416 0.236655 2 52.3889 
6s KMn 0.21636 2 57.304 0.2096 1 59.14 
B, KMyy 0.21556 2 57.517 0.20884 8 59.37 
8: KN, 0.2098t 2 59.09 0.2033t 2 60.98 
KOg.n1 0.20891 2 59.346 0.20226 2 61.298 
Bs KMyyv 0.21404 2 57.923 0.20739 2 59.782 
B, LyMy, 1.5448 2 8.026 1.49138 3 8.3132 
Bs L3Mm 1.5063 Zee oreo L 1.45233 5 8.5367 
7: LyNn 1.2742 2 9.730 1.22879 7 10.0897 
ys LyNuo1 1.2678 2 9.779 1.22232 5 10.1431 
4 LyOn,m 1.2294 2 10.084 1.1853 1 10.4603 
n Lo My 1.6963 2 7.3088 1.63560 5 7.5802 
8: Lo Mry 1.5304 2 8.101 1.47565 5 8.4018 
vs Ly Ny 1.3558 2 9.144 1.3063 1 9.4910 
m1 LoNw 1.3153 2 9.426 1.26769 5 9.8701 
vs Ln O; 1.24923 5 9.9246 
"ys Ly Ory 1.2905 2 9.607 1.24271 3 9.9766 
| Lm My 1.9550 2 6.3419 1.89415 5 6.5455 
ag Lo Myy 1.7381 2 Oe 171331 1.68285 5 7.3673 
oa LinMy 1.7268 2 7.1799 1.67189 4 7.4156 
Bs Lin 1.5162 oh tea Yi 1.4661 1 8.4563 
Beis LoNivyv 1.4640 2 8.468 1.41550 5 8.7588 
By LO; 1.3948 1 8.8889 
Bs LimOwy 1.4349 2 8.641 1.38696 7 8.9390 
Bio LyMiy 1.4410 3 8.604 1.3915 1 8.9100 
By LyMy 1.4336 3 8.648 1.3838 1 8.9597 
LO; 1.1886 1 10.4312 
LOnwyv 1.2263 3 10.110 1.1827 1 10.4833 
InMy 1.58844 9 7.8052 
Ly 0On,.m 1.2453 1 9.9561 
t Lm Mn 1.83091 9 6.7715 
Lm0n,m 1.3898 1 8.9209 
MN; 8.470 9 1.464 
7 MiNy 7.024 8 1.765 
8B My Nyx 8.249 th shai! 7.909 2 1.5675 
¢ MyNin 10.48 1; 15183 
aMyNyzywn 8.48 1 1.462 8.149 § 1.5214 
NyvNyx 65.1 7 0.190 
NyNyv1y1 69.3 5 0.179 
71 Lutetium 72 Hafnium 

oa: K Ly 0.234081 2 52.9650 0.227024 3 54.6114 
on K Lyy 0.229298 2 54.0698 0.222227 3 55.7902 
& KMy 0.20309t 4 61.05 0.19686 4 62.98 


E-159 


X-Ray Wavelengths 
TABLE A (Continued) 


At p.e. keV At p.e. keV 


73 Tantalum (Cont.) 74 Tungsten (Cont.) 
0.184031 7 67.370 0.178444 5 69.479 


71 Lutetium (Cont.) 72 Hafnium (Cont.) 


, KM 0.20231t 3 61.283 0.19607 3 63.234 
ae 0.1969 2 62.97 0.1908t 2 64.98 0.21592 4 57.42 
KOn uw 0.19589 2 63.293 0.188920 6 65.626 0.183264 5 67.652 
6sKMivy 0.20084 2 61.732 0.188757 6 65.683 0.183092 7 67.715 
B. Mn 1.44056 5 8.6064 1.39220 5 8.9054 0.18451 1 67.194 0.17892 2 69.294 
Bs LyMrn 1.40140 5 8.8469 1.35300 5 9.1634 1.34581 3 9.2124 1.30162 5 9.5252 
42 LiNn 1.1853 2 10.460 1.14442 5 10.8335 1.30678 3 9.4875 1.26269 5 9.8188 
“vy LN 1.17953 4 10.5110 1.13841 5 10.8907 1.1053 1 11.217 1.06806 3 11.6080 
“7, L10n 1.10376 5 11.2326 1.09936 4 11.2776 1.06200 6 11.6743 
velOum 1.1435 1 10.8425 1.10303 5 11.2401 1.06544 3 11.6366 1.02863 3 12.0530 
n LnMy 1.5779 1 7.8575 1.52325 5 8.1393 1.06467 3 11.6451 1.02775 3 12.0634 
BilpMy 1.42359 3 8.7090 1.37410 5 9.0227 1.47106 5 8.4280 1.42110 3 8.7243 
vs Loy 1.2596 1 9.8428 1.21537. 5 10.2011 1.32698 3 9.3431 1.281809 9 9.67235 
11 LoNrv 1.22228 4 10.1434 1.17900 5 10.5158 1.1729 1 10.5702 1.13235 3 10.9490 
vs LOr 1.2047 1 10.2915 1.16138 5 10.6754 1.13794 3 10.8952 1.09855 3 11.2859 
vs LO 1.1987 1 10.3431 1.15519 5 10.7325 1.1205 1 11.0646 1.08113 4 11.4677 
| LlmMy 1.8360 1 6.7528 1.78145 5 6.9596 1.11388 3 11.1306 1.07448 5 11.5387 
oz lmMyy 1.63029 5 7.6049 1.58046 5 7.8446 1.72841 5S 7.1731 1.6782 1 7.3878 
oa IlmMy 1.61951 3 7.6555 1.56958 5 7.8990 1.53293 2 8.0879 1.48743 2 8.3352 
Bs Lm Ny 1.4189 1 8.7376 1.37410 5 9.0227 1.52197 2 8.1461 1.47639 2 8.3976 
BsLlmNy 1.3715 1 9.0395 1.32783 5 9.3371 1.33094 8 9.3153 1.28989 7 9.6117 
62 Lm Ny 1.37012 3 9.0489 1.32639 5 9.3473 1.28619 5 9.6394 1.24631 3 9.9478 
Br LO; 1.34949 5 9.1873 1.30564 5 9.4958 1.28454 2 9.6518 1.24460 3 9.9615 
BsLmOwy 1.34183 7 9.2397 1.29761 5 9.5546 1.26385 5 9.8098 1.22400 4 10.1292 
IyMy 1.43025 9 8.6685 1.2555 1 9.8750 1.21545 3 10.2004 
Bio lyr 1.3430 2 9.232 1.29819 9 9.5503 1.3365.5 3:9 9n277 
BoLyMy 1.3358 1 9.2816 1.29025 9 9.6090 1.2537 2 9.889 1.21218 3 10.2279 
LNr 1.16227 9 10.6672 1.12250 9 11.0451 1.2466 2 9.946 1.20479 7 10.2907 
yu LiNy 1.16107 9 10.6782 1.12146 9 11.0553 1.11521 9 11.1173 
L,0x 1.10664 9 11.2034 1.08377 7 11.4398 1.0468 2 11.844 
LyOw 1.10086 9 11.2622 1.08205 7 11.4580 1.0458 1 11.856 
InMy 1.53333 9 8.0858 1.48064 9 8.3735 1.06357 9 11.6570 
By LoMinr 1.43643 9 8.6312 1.06771 9 11.6118 1.0317 3 12.017 
InNy 1.17788 9 10.5258 1.06192 9 11.6752 1.0250 2 12.095 
v Ly Nyy 1.15830 9 10.7037 1.43048 9 8.6671 
LnOnm 1.2014 1 10.3198 1.3864 1 8.9428 1.3387 2 9.261 
t IlmMy 1.77600 1 6.9810 1.72305 9 7.1954 1.31897 9 9.3998 12728)" .2 Soarat 
s LyMyy 1.66346 9 7.4532 1.1600 2 10.688 1.1218 3MTLI052 
ImNn 1.35887 9 9.1239 1.1553 1 10.7316 1.1149 2 11.120 
Imm 1.35053 9 9.1802 1.13687 9 10.9055 
4 Lm Nyvo 1.30165 9 9.5249 1.1158 i obi tele} 1.0771 1 11.510 
ImOnm 1.34524 9 9.2163 1.11789 9 11.0907 
MN; 7.887 9 1.572 1.11693 9 11.1001 1.0792 2 11.488 
yMmNy 6.768 6 1.832 6.544 4 1.895 1.67265 9 7.4123 1.6244 3 7.632 
$e 9.686 7 1.2800 1.61264 9 7.6881 1.5642 3 7.926 
BMyNy = 7.601 2 1.6312 7.303 1 1.6976 1.3167 1 9.4158 1.2765 2 9,712 
i 9.686 7 1.2800 1.3086 1 9.4742 1.2672 2 9.784 
aMyNyyn 7.840 2 1.5813 7.539 1 1.6446 1.25778 4 9.8572 1.21868 5 10.1733 
Mwy 63.0 5 0.197 1.2601 3 9.839 1.2211 2 10.153 
NyNviyvn 65.7 2 0.1886 5.40 2 2.295 5.172 9 2.397 
4.44 2 2.79 
Uf a oy caren 6.28 2 1.973 
an K Ly 0.220305 8 56.277 0.213828 2 57.9817 5.570 4 2.226 5.357 4 2.314 
a KLy 0.215497 4 57.532 0. 2090100 Std 59.31824| Myr 7.612 9 1.629 7.360 8 1.684 
By KMy 0.190890 2 64.9488 0.185181 2 66.9514 |My Nyy 6.353 5 1.951 6.134 4 2.021 
bya 0.190089 4 65.223 0.184374 2 67.2443 ly MiyNy 6.312 4 1.964 6.092 3 2.035 
a ra 0.185188 9 66.949 0.17960 1 69.031 5.83 2 23126 5.628 8 2.203 
m 0.185011 8 67.013 0.179421 7 69.101 5.67 3 2.19 


! 
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73 Tantalum (Cont.) 


9.330 5 1.3288 
8.90 2. 118393 
7.023 1 1.7655 
7.09 2 2748 
9.316 4 1.3308 
7.252 1 1.7096 
7.30 2 1.700 
58.2 1 0.2130 
61.1 2 0.2028 
75 Rhenium 
0.207611 1 59.7179 
0.202781 2 61.1403 
0.179697 3 68.994 
0.178880 3 69.310 
0.17425 1 71.151 
0.174054 6 71.232 
0.17308 1 71.633 
0.17783 1 69.719 
0.17766 1 69.786 
0.17362 2 71.410 
1.25917 5 9.8463 
1.22031 5 10.1598 
1.03233 5 12.0098 
1.02613 7 12.0824 
0.99334 5 12.4813 
0.99249 5 12.4920 
1.37342 5 9.0272 
1.23858 2 10.0100 
1.09388 5 11.3341 
1.06099 5 11.6854 
1.04398 5 11.8758 
1.03699 9 11.956 
1.63056 5 7.6036 
1.44396 5 8.5862 
1.43290 4 8.6525 
1.25100 5 9.9105 
1.20819 5 10.2617 
1.20660 4 10.2752 
1.18610 5 10.4529 
1.17721 5 10.5318 
1.17218 5 10.5770 
1.16487 4 10.6433 
1.0420 1 11.899 
1.0119 22252 
1.0108 1 12.266 
0.9965 1 12.442 
0.9900 1 12.524 
1.3366 1 9.2761 
1.2927 1 9.5910 


Af 


p.e. 


keV 


74 Tungsten (Cont.) 


8.993 3 123787 
8.573 8 1.446 
6.757 1 1.8349 
6.806 9 1.822 
8.962 4 1.3835 
6.992 2” list 
6.983 te 400754 
7.005 9 1.770 
54.0 2 0.2295 
55.8 1 0.2221 
59.5 3 0.208 
58.4 1 032122 
76 Osmium 
0.201639 2 61.4867 
0.196794 2 63.0005 
0.174431 3 71.077 
0.173611 3 71.413 
0.16910 1 73.318 
0.168906 6 73.402 
0.16798 1 73.808 
0.17262 1 71.824 
0.17245 1 71.895 
0.16842 2 73.615 
1.21844 5 10.1754 
1.17955 7 10.5108 
0.99805 5 12.4224 
0.99186 5 12.4998 
0.96033 8 12.910 
0.95938 8 12.923 
1.32785 7 9.3370 
1.19727 7 10.3553 
1.05693 5 11.7303 
1.02503 5 12.0953 
1.00788 5 12.3012 
1.00107 5 12.3848 
1.58498 7 7.8222 
1.40234 5 8.8410 
1.39121 5 8.9117 
1.21349 5 10.2169 
1.17167 5 10.5816 
1.16979 8 10.5985 
1.14933, 8 10.7872 
1.1405 1 10.8711 
1.13353 5 10.9376 
1.12637 6 11.0071 
0.9772 3 12.687 
0.9765 3 12.696 
0.96318 7 12.8721 
0.95@03 5 12.9683 
1.2934 2 9.586 
1.2480 2 9.934 


Desig- 
nation jx p.e. keV A* p.e. keV 
75 Rhenium (Cont.) 76 Osmium (Cont.) 
InMy 1.2305 1 10.0753 1.18977 7 10.4205 
InNu 1.0839 1 11.438 
Loin 1.0767 11S 1.03973 5 11.9243 
v In Nyx 1.0404 1 11.917 1.0050 2° 127337 
Lp Om 1.0397 1) 112925 1.0047 2 12.340 
t Im My 1.5789 1 7.8525 1.5347 2 8.079 
s Im Myn 1.5178 1 8.1682 1.4735 2 8.414 
Im Ny 1.20086 7 10.3244 
ImNy1 1.2283 1 10.0933 
u LmNyryvn 1.1815 1 10.4931 1.14537. 7 10.8245 
M\Nin 4.79 2259 
MyN, 5.81 2 e2.005 
MyNw 4.955 4 2.502 
MyN; 6.89 2 1.798 
MiynNyw 5.931 522090 5.724 5 2.166 
y MyyNy 5.885 2 2.1067 5.682 4 2.182 
$ MyNu 8.664 5 1.4310 8.359 5 1.4831 
MyNui 8.239 8 £2505 
B MyNyz 6.504 1 1.9061 6.267 1 1.9783 
{1 MyNin 8.629 4 1.4368 8.310 4 1,4919 
aMyNyivu 6.729 1 1.8425 6.490 1 1.9102 
NwNy 51.9 1 0.2388 
WeNavis 54.7 2 0.2266 
77 Iridium 78 Platinum 

ae K Ly 0.195904 2 63.2867 0.190381 4 65.122 
on K Ly 0.191047 2 64.8956 0.185511 4 66.832 
Bs KMy 0.169367 2 73.2027 0.164501 3 75.368 
B, KMy1 0.168542 2 73.5608 0.163675 3 75.748 
Bol KNy 0.16415 1 75.529 0.15939 1 77.785 
Bo! KNin 0.163956 7 75.619 0.15920 1 77.878 
KOnim 0.163019 5 76.053 0.15826 1 78.341 
Bot KMyy 0.16759 2 73.980 0.16271 2 76.199 
Bsl KMy 0.167373 9 74.075 0.16255 3 76.27 
Bb. KNwy OM1G6352\ a2 /5:821 0.15881 2 78.069 
B, LyMy 1.17958 3 10.5106 1.14223 5 10.8543 
Bs LyMin 1.14085 3 10.8674 1.10394 5 11.2308 
v2 Ly)Nu 0.96545 3 12.8418 0.93427 5 13,2704 
vs LyNin 0.95931 5 12.9240 0.92791 5 13.3613 
v4 LyOn —*0.92831 313.3555 0.89747 4 «13.8145 
v4 L,Om 0.92744 3 13.3681 0.89659 4 13.8281 
te 1.28448 3 9.6522 1.2429 2 9,975 
 LyMry «1.15781 3 10.7083 1.11990 2 11.0707 
nu LaN; 1.02175 5 12.1342 0.9877. 2 12.552 
v1 Lo Nr 0.99085 3 12.5126 0.95797 3 12.9420 
vsIaxOr. . 0.97409 . 3 12.7279. . 0.9411. 1 13,173 
ve Ln Or 0.96708 4 12.8201 0.9342 2 13.271 
| LM; 1.54094 3 8.0458 1.4995 2 8.268 
az Ly My 1.36250 5 9.0995 1.32432 2 9.3618 
a ImMy 1.35128 3 9.1751 1.31304 3 9.4423 
Bs Ln Ny Ieigs90 nm Oo 10.5251 1.14355 5 10.8418 
BisLmNr 1.13707 3 10.9036 
B: Loy Ny 1313532, 3 10.9203 1.10200 3 11.2505 
ly ZuyOr «1.11489 3 11.1205 1.08168 3 11.4619 
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Desig- Desig- 
nation A* pe. keV A* pe. keV nation AS p.e. keV Ae p.e. keV 
77 Iridium (Cont.) 78 Platinum (Cont.) 79 Gold (Cont.) 80 Mercury (Cont.) 
BsLmOwy 1.10585 3 11.2114 1.0724 2 11.561 |v: Nn 0.90434 3 13.7095 0.87544 7 14.162 
IM, 1.2102 2 10.245 1.16962 9 10.6001 Iys Li1Nm 0.89783 5 13.8090 0.86915 7 14,265 
Bio LyMry 1.09702 4 11.3016 1.06183 7 11.6762 |y', LyOn 0.86816 4 14.2809 0.84013 7 14.757 
By LyMy 1.08975 5 11.3770 1.05446 5 11.7577 |y« L30m 0.86703 4 14.2996 0.83894 7 14.778 
DyNy 0.9766 2 12.695 0.9455 2 13.113 |n Loy 1.20273 3 10.3083 1.1640 1 10.6512 
LIyNrv 0.9459 2 13.108 8: Lo Myy 1.08353 3 11.4423 1.04868 5 11.8226 
yu LyNy 0.9446 2 13.126 0.9143 2 13.560 Ilys Ln Ny 0.95559 3 12.9743 0.92453 7 13.410 
L;0wy 0.9243 3 13.413 m LoNw 0.92650 3 13.3817 0.89646 5 13.8301 
L,0; 0.8995 2 13.784 |yvs LoOy 0.90989 5 13.6260 0.87995 7 14.090 
L0On 0.8943 1 13.864 |ye LoOw 0.90297 3 13.7304 0.87319 7 14,199 
[Oy 0.8934 1 13.878 |} LmMy 1.45964 9 8.4939 1.4216 1 8.7210 
InMn 1.2502 3 9.917 122135 1 10.225 |a: LmMry 1.28772 3 9.6280 1.25264 7 9.8976 
Bir Lo My, =: 11. 2069 2 10,273 1.1667 1 10.6265 ja: LmMy 1.27640 3 9.7133 1.24120 5 9,9888 
InMy 1.1489 2 10.791 1.1129 2 11.140 |6. Lm Nx 1.11092 3 11.1602 1.07975 7 11.4824 
InNu 1.0120 212225) 0.9792 2 12.661 [61s Lmrv 1.07188 5 11.5667 1,04151 7 11.9040 
LIoNm 1.0054 AP a eck 4 0.97173 4 12.7588 |8: LmNy 1.07022 3 11.5847 1.03975 7 11.9241 
vo In Nyx 0.97161 6 12.7603 0.93931 5 13.1992 |B; LO; 1.04974 8 11.8106 1.01937 7 12.1625 
InOm 0.96979 5 12.7843 Bs LoOry 1.04044 3 11.9163 1.00987 7 12.2769 
¢ZyMy 1.4930 3 8.304 1.4530 2 8.533 |LyMy 1.13525 5 10.9210 1.0999 27118272 
s ImMm 1.4318 2 8.659 1.3895 2 8.923 |Bi0 b}Miy 1.02789 7 12.0617 0.9962 2 12.446 
ImNn 1.16545 5 10.6380 1,1310 2 10.962 |6, LyMy 1.02063 7 12.1474 0.9871 2 12.560 
LImNm 1.1560 3 10.725 1.1226 2 11.044 |LyNy 0.9131 1 13.578 0.8827 2 14.045 
@IynNyryn 1.11145 4 11.1549 1.07896 5 11.4908 |Z;Nrv 0.88563 7 13.999 
Zm0On,m 1.10923 6 11.1772 1.0761 3 11.521 lyn LyNy 0.88433 7 14.020 0.85657 7 14.474 
MyNin 4.631t 9 2.677 4,460 9 2.780 |L;0; 0.87074 5 14.2385 0.8452 2 14.670 
MyNyw 4.780 4 2.594 4.601 4 2.695 |LrOnwy 0.86400 5 14.3497 0.8350 2 14,847 
MN; 6.669 9 1.859 6.455 9 1.921 |LyMy 1.1708 1 10.5892 1.1387 5 10.888 
MunNw 5.540 § 2.238 5.357 § 2.314 |Bi2LyMyx 1.12798 5 10.9915 1.0916 5 11.358 
y My 1Ny 5.500 4 2.254 5.319 4 2.331 |InMy 1.0756 2 11.526 
Mm0; 4.876 9 2.543 |LpNin 0.9402 2 13.186 0.90894 7 13.640 
MmOwv 4.869 9 2.546 4.694 8 2.641 |v Ly Nyy 0.90837 5 13.6487 0.87885 7 14,107 
$: MyyNn 8.065 § 1.5373 7,790 § 1.592 |LyOn 0.90746 7 13.662 0.8784 1 14,114 
MyNm 7.645 8 1.622 7.371 8 1.682 |ZLnpOm 0.90638 7 13.679 0.8758 1 14.156 
B MyNy; 6.038 1 2.0535 5.828 1 2.1273 |t LmMn 1.41366 7 8.7702 1.3746 2 9.019 
$: MyNim 8.021 4 1.5458 7.738 4 1.6022 |s LyMin 1.35131 7 9.1749 1.3112 2 9.455 
az My Nyy 6.275 3 1.9758 6.058 3 2.047 |LmNn 1.09968 7 11.2743 1.0649 2 11.642 
aiMyNyy = 6.262 1 1.9799 6.047 1 2.0505 |ZmNm 1.09026 7 11.3717 1.0585 1° 140783 
MyOm 5.987 9 2.071 |n ImNvivun 1.04752 5 11.8357 
Nyy 50.2 1 0.2470 48.1 2 0.258 |u’ LmNvr 1.01769 7 12.1826 
NvyNyviyvn 52.8 1 0.2348 50.9 1 0.2436 |u LmNyn 1.01674 7 12.1940 
LTm0nm 1.0450 2 11.865 
soos 80 Mercury Tent 1.01558 7 12.2079 
a: KLy 0.185075 2 66.9895 0.179958 3 68.895 |ZmOnr 1.01404 7 12.2264 
ao KLIyy 0.180195 2 68.8037 0.175068 3 70.819 DImPu.m 1.03876 7 11.9355 
Bs KMy 0.159810 2 77.580 0.155321 3 79.822 |MyNin 4.300 9 2.883 
B: KMinq 0.158982 3 77.984 0.154487 3 80.253 |MyNry 4.432 4 2.797 
Bt KNq 0.15483 2 80.08 0.15040 2 82.43 |MmN 6.259 9 1.981 6.09 2 2.036 
Bo! KN 0.154618 9 80.185 0.15020 2 82.54 |MmNw 5.186 5 2.391 
K0On,m 0.153694 7 80.667 0.14931 2 83.04 lyMmNy 5.145 4 2.410 4.984t 2 2.4875 
Kl; 0.18672 4 66.40 Mm0; 4.703 9 2.636 
Bs! KMyy 0.158062 7 78.438 MmnOrw,v 4.522 6 2.742 
nee 0.157880 5 78.529 t Mynx 7 523 5 1.648 
+ KMivv 0.15353 2 80.75 |MayN 7.101 
8 KNivy 0.154224 5 80.391 0.14978 2 82.78 8 Miu 5.624 ; ae : ie 5 ; ot 
BliMn = 1.10651 3 11.2047 1.07222 7 11.5630 It, MyNm 7.466 «= 4—«i1.660 ; ; 
Bs LyMyn 1.06785 9 11.6103 1.03358 7 11.9953 las MyNy; 5.854 3 2.118 
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Desig- Desig- 
nation A* p.e. keV A* pe. keV nation 
79 Gold (Cont.) 80 Mercury (Cont.) LoNes 
a MyNyn 5.840 1 2.1229 5.6476t 9 2.1953 fate 
MyOm 5.767 9 2.150 LnOn 
Nw y1 46.8 2 0.265 45.2 3 0.274 750m 
NvNvivn 49.4 1 0.2510 47.9t 3 0.259 lt DaMy 
s ImMin1 
81 Thallium 82 Lead Lun 
DoNm 
on KLy 0.175036 2 70.8319 0.170294 2 72.8042 |u ZLmNvivn 
a Klin 0.170136 2 72.8715 0.165376 2 74.9694 |LmOn 
Bs KMy 0.150980 6 82.118 0.146810 4 84.450 |ZmOm 
B: KMyn 0.150142 5 82.576 0.145970 6 84.936 |ZmPum 
Bil KNy 0.14614 1 84.836 0.14212 2 87.23 |MyNin 
Ba! KN 0.14595 1 84.946 0.14191 1 87.364 |MnJ; 
K0Oum 0.14509 1 85.451 0.141012 8 87.922 |MnMy 
KP 0.1408 1 88.06 |MmN; 
BsKMiyy 0.14917 1 83.114 Mani 
Bs! KMyy 0.14512 2 85.43 ly MinNy 
Bi KMy 0.14495 3 85.53 |MmO; 
BKNyy 0.14553 2 85.19 0.14155 3 87.59 |IMyOrvy 
& LyMy 1.03918 3 11.9306 1.0075 1 12.306 |tMrNn 
Bs LyMi 1.00062 3 12.3904 0.96911 7 12.7933 |MryNin 
v2 L1Nn 0.84773 5 14.6251 0.8210 2 15.101 |8 MryNvr 
vs LyNin 0.84130 4 14.7368 0.8147 1 15.218 |MypyOn 
y's L10n 0.81308 5 15.2482 0.78706 7 15.752 It MyNin 
v4 LyOm 0.81184 5 15.2716 0.7858 1 15.777 |a2MyNyx 
n LoMy 1.12769 3 10.9943 1.09241 7 11.3493 la; MyNvn 
BiloMy 1.01513 4 12.2133 0.98291 3 12.6137 |MyOm 
vs Ly Ny 0.89500 4 13.8526 0.86655 5 14.3075 |NiwNy 
1 LoNiw 0.86752 3 14.2915 0.83973 3 14.7644 |NyNyrvu 
vs LyO; 0.8513 2 14.564 0.82365 5 15.0527 |NvrO1w 
v6 LyyOry 0.8442 2 14.685 0.81683 5 15,1783 |Ny,Ov 
LyPy; 0.81583 5 15.1969 |NynOy 
| Lyn 1.38477 3 8.9532 1.34990 7 9.1845 
a,LlmMy 1.21875 3 10.1728 1.18648 5 10.4495 
a LlmMy 1.20739 4 10.2685 1.17501 2 10.5515 joe KLu 
Be Lin Ni 1.04963 5 11.8118 1.0210 1 12.143 lo. KLyy 
BulmNy 1.01201 3 12.2510 0.98389 7 12.6011 |@; KMu 
8: Lm Ny 1.01031 3 12.2715 0.98221 7 12.6226 |6: KMin 
Br LmO1 0.99017 5 12.5212 0.9620 1 12.888 |G KNy 
Bs IlmOwy 0.98058 3 12.6436 0.9526 1 13.015 |6.! KNin 
LM, 1.0644 2 11.648 1.0323 2 12.010 |KOum 
Bio LliMyy 0.96389 7 12.8626 0.9339 2 13.275 |6sKMrvv 
By LjMy 0.95675 7 12.9585 0.9268 1 13.377 |6.KNrvyv 
LN 0.8549 1 14.503 0.82859 7 14.963 | Mn 
LyNyw 0.83001 7 14.937 0.80364 7 15.427 |6; L;Mm 
yu LyNy 0.82879 5 14.9593 0.80233 9 15.453 |y2 Ly 
DyNyivn 0.7884 1155725 vs LN 
1,0; 0.8158 1 15.198 0.7897 1 15.699 ly Ly0On 
L,Owy 0.80861 5 15.3327 0.78257 7 15.843 ly LyOm 
InMn 1.0997 1 11.274 1.0644 2 11.648 ys LyPomt 
Bi IpMy 1.05609 7 11.7397 1.0223 1 12.127 |yn IpMy 
InMy 1.00722 5 12.3093 0.9747. 1 12.720 |8; nM 
LInNu 0.882 2 14.057 0.8585 3 14.442 ly. LoNz 
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A* pe. keV A* pe. keV 
81 Thallium (Cont.) 82 Lead (Cont.) 
0.87996 5 14.0893 0.85192 7 14.553 

0.8382 2 14.791 
0.85048 5 14.5777 0.82327 7 15.060 
0.8490 1 14.604 
0.8200 1 15.120 
1.34154 5 9.2417 1.30767 7 9.4811 
1.27807 5 9.7007 1.24385 7 9.9675 
1.01040 7 12.2705 
1.0286 1 12.053 1.0005 1 12.392 
0.9888 1 12.538 0.96133 7 12.8968 
0.98738 5 12.5566 0.9586 1 12.934 
0.98538 5 12.5820 0.9578 1 12.945 
0.97926 5 12.6607 0.95118 7 13.0344 
4.013 9 3.089 3.872 9 3.202 
4.655 8 2.664 
4.116 4 3.013 3.968 5 3.124 
5.884 8 2.107 5.704 8 2.174 
4.865 5 2.548 4.715 3 2.630 
4.823 4 2.571 4.674 1 2.6527 
4.244 9 2.921 
4.216 6 2.941 4.069 6 3.047 
7.032 5 1.763 6.802 5 1.823 
6.384 7 1,942 
5.249 1 2.3621 5.076 1 2.4427 
5.196 9 2.386 5.004 9 2.477 
6.974 4 1.778 6.740 3 1.8395 
5.472 2 2.2656 5.299 2 2.3397 
5.460 1 2.2706 5.286 1 2.3455 
5.168 9 2.399 
42.3 2 0.293 
46.5 2 0.267 45.0 1 0.2756 
115.3 2 0.1075 102.4 1 0.1211 
113.0 1 0.10968 100.2 2 0.1237 
laa 1 0.10530 104.3 1 0.1189 
83 Bismuth 84 Polonium 
0.165717 2 74.8148 0.16130t 1 76.862 
0.160789 2 77.1079 0.15636t 1 79.290 
0.142779 7 86.834 0.13892t 2 89.25 
0.141948 3 87.343 0.13807 2 89.80 
0.13817 1 89.733 0.13438t 2 92.26 
0.13797 1 89.864 0.13418t 2 92.40 
0.13709 1 90.435 
0.14111 1 87.860 
0.13759 2 90.11 
0.97690 4 12.6912 0.9475 3 13.086 
0.93855 3 13.2098 0.9091 3 13.638 
0.79565 3 15.5824 0.772 1 16.07 
0.78917 5 15.7102 
0.76198 3 16.2709 
0.76087 3 16.2947 
0.75690 3 16.3802 

1.05856 3 11.7122 
0.951978 9 13.0235 0.9220 2 13.447 
0.83923 5 14.7732 


X-Ray Wavelengths 
TABLE A (Continued) 


ann 


Desig- Desig- 
nation A* pe. keV K* pe. keV nation At p.e. keV At p.e. keV 
83 Bismuth (Cont.) 84 Polonium (Cont.) 85 Astatine 86 Radon 

x: Ly Nr 0.81311 2 15.2477 0.78748 9 15.744 |ja:KLuy 0.15705t 2 78.95 0.15294 3 81.07 
v3 LyO; 0.7973 1152551 a, KLyy 0.15210t 2 81.52 0.14798t 3 83.78 
vs LyOry 0.79043 3 15.6853 0.7645 2 16.218 |@KMu 0.13517 4 91.72 0.13155 5 94.24 
1 LM, 1.31610 7 9.4204 1.2829 5 9.664 |6 KMin 0.13432t 4 92.36 0.13069t 5 94.87 
oa LyyMy 1.15536 1 10.73091 1.12548 5 11.0158 |@.!! KNy 0.13072 4 94.84 0.12719 § 97.47 
a, LiyMy 1.14386 2 10.8388 1.11386 4 11.1308 |! KN 0.13052 4 94.99 0.12698 5 97.64 
Be Lu; 0.99331 3 12.4816 0.9672 2 12.819 |83 LyMyy 0.88135 9 14.067 0.85436 9 14.512 
Bis Li Niv 0.95702 5 12.9549 0.9312 2 13.314 |B: LoMry 0.89349t 9 13.876 0.86605t 9 14.316 
Bo Lin Ny 0.95518 4 12.9799 0.92937 5 13.3404 |yn Loi 0.76289t 9 16.251 0.73928 9 16.770 
Br LO; 0.93505 5 13.2593 ao IqnMyy ~=—-:1.09671' 5 11.3048 1.06899 5 11.5979 
By LmOwyv 0.92556 3 13.3953 0.8996 2 13.782 |a. LmMy 1.08500 5 11.4268 1.05723t § 11.7270 
DM, 1.0005 9 12.39 
Bio LiMyy 0.90495 4 13.7002 87 Francium 88 Radium 
By LyMy 0.89791 3 13.8077 
LN; 0.8022 1 15.456 an K Ly 0.14896 3 83.23 0.14512 2 85.43 
Ly Ny 0.7795 5 15.904 a KIin 0.14399t 3 86.10 0.14014 2 88.47 
yu LyNy OR Li25 ao el ono. Bs KMy 0.12807 5 96.81 0.12469 3 99.43 
DNvivu 0.7641 Si 16523 Bi KMiy 0.12719t § 97.47 0.12382¢ 3 100.13 
LOr~,yv 0.75791 5 16.358 BM KNy 0.12379t 5 100.16 0.12050t 3 102.89 
LyMyy 1.0346 9 11.98 Bo! KNiy 0.12358 5 100.33 0.12029t 3 103.07 
Bur Ly Min 0.98913 5 12.5344 B L;My 0.84071 S 14.7472 
LyMy 0.94419 5 13.1310 Bs L}Min 0.82789 9 14.976 0.80273 5S 15.4449 
Ly Ny 0.8344 9 14.86 y2 Ly Ny 0.68199 5 18.179 
LyNy1 0.8248 1 15.031 ya LN 0.67538 5 18.357 
v LyNyz On9721 eo elon o52 y's L1On 0.65131 5 19.036 
LyOm 0.79384 5 15.6178 vs L1On1 0.64965 5 19.084 
t LyyMyy 1.2748 1 9.7252 ya LO Pum 0.64513 5 19.218 
s LinMin 1.2105 1 10.2421 n LyMy 0.90742 5 13.6630 
Lui 0.98280 5 12.6151 B, Ly My 0.83940 9 14.770 0.81375 5 15.2358 
LinNin 0.97321 5 12.7394 ys Ly Ny O°71774- 5 Ties 
u Imnvivu 0.93505 5 13; 2593 741 InNyw 0. 71652t 9 17.303 0.69463 5} 17.849 
Iyn0n 0.9323 2 = 13.298 Ys 0.6801 1 18.230 
L011 0.9302 2 13.328 ve Ly Or 0.67328 5 18.414 
LuPum 0.92413 4 13.4159 LyPy 0.6724 1 18.439 
MWn 3.892 9 3.185 1 LM, 1.16719 § 10.6222 
MiNm 3.740 De eet WY a2 LinMyy 1.04230 5 11.8950 1.01656 5 12.1962 
MyNw 3.834 4 3.234 a, LyyMy 1.03049 5 12.0313 1.00473 § 12.3397 
MN, 5.537 8 2.239 Bs Lm Ny 0.87088 5 14.2362 
MinNyw 4.571 Dy ery Bis Loo Nr 0.83722 5 14.8086 
7 MiyNy 4.532 2. 23785 6B: LyyNy 0.858 2 14.45 0.83537 5 14.8414 
Myn10; 4,105 9 3.021 Bi Lin Oy 0.8162 1 15.190 
Mm0Owv 3.932 6) 737155 Bs Lay Orv 0.80627 5 15.3771 
$2: MyvyNog 6.585 5 1.883 Lm Pr 0.8050 1 15.402 
MyNin 6.162 8 2.012 Bio LyMy 0.77546 5 15.988 
B MyNvx 4.909 125255 By LyMy 0.76857 5 16.131 
MyOn 4,823 Fy ILyp LN; 0.6874 1 18.036 
MyPum 4.59 2 2.70 LN 0.6666 1 18.600 
$1: MyNnyz 6.521 4 1,901 vu LyNy 0. 6654 1 18.633 
a, MyNy; 5.130 2 2.4170 LOwy 0.6468 1 19.167 
a MyNv 5.118 = 1 —-2,4226 6 Lo Men 0.8438 1 14.692 
NyPrimn 13.30 6 0.932 Tom 0.7043 #41 17.604 
Nvi0w 91.6 1 0.1354 LyaNy 0.6932 1 17.884 
NynOv 93.2 1 0.1330 Ene 0.6780 1 18.286 
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Desig- Desig- 
nation Ae p.e. keV ae p.e. keV nation A* p.e. keV At p.e. keV 
87 Francium (Cont.) 88 Radium (Cont.) 89 Actinium (Cont.) 90 Thorium (Cont.) 
In0m 0.6764 1 18.330 |» Zn Nv 0.64064 9 19.353 
InPom 0.6714 1 18.466 |ZnOn 0.6369 1 19.466 
ImnWn 0.8618 1 14.387 |ZnOm 0.6356 1 19.506 
IyNm 0.8512 1 14.566 |InPom 0.6312 1 19.642 
u ImNvivn 0.8186 1 15.146 |t lmMy 1.08009 9 11.4788 
Im Prom 0.80388 1 15.425 |simMn 1.0112 1 12.261 
LoNn 0.8190 2 15.138 
89 Actinium 90 Thorium Imm 0.8082 1 15.341 
u ImNyviyvn 0.77661 5 15.964 
o: KLy 0.14141 2 87.67 0.137829 2 89.953 |ZmOn 0.7713 1 16.074 
am KLyy 0.136417t 8 90.884 0.132813 2 93.350 |ZmOm 0.7690 1 16.123 
Bs KM 0.12143t 2 102.10 0.118268 3 104.831 [2m Pom 0.7625 2 16.260 
6: KM 0.12055 2 102.85 0.117396 9 105.609 |IMiNin 2.934 8 4.23 
BIIKNy 0.11732 2 105.67 0.11426 1 108.511 |M,Om 2.442 9 5.08 
B! KNin 0.11711t 2 105.86 0.114040 9 108.717 |MyNy 3.537 9 3.505 
K0Onm 0.11322 1 109.500 |MpWiw 3.011 2 4.117 
Bs KM 0.116667 9 106.269 |MyOry 2.618 544.735 
a KNwy 0.11366 2 109.08 |MaN; 4.568 5 2.714 
B. LyMy 0.79257 4 15.6429 |MyiWiv 3.718 Sis. 335 
AsliyMm 0.77822t 9 15.931 0.75479 3 16.4258 | M yNy 3.679 2 3.370 
1: In Nn 0.64221 4 19.305 IMO; 3.283 9 3.78 
1 LN 0.63559 4 19.507 |MmOwy 3.131 3 3.959 
¥ LOn 0.61251 4 20.242 |r, MyNiy 5.340 5 2e322 
1 LrOm 0.61098 4 20.292 IMyNimn 4.911 5 2.524 
vs Pom 0.60705 8 20.424 |g MyNv 3.941 1 3.1458 
n LloMi 0.85446 4 14.5099 |yyOuy 3.808 4 3.256 
&ilnMy 0.78903 9 15.713 0.765210 9 16.2022 |r, MyNu 5.245 5 2.364 
vs Ln Ny 0.67491 4 18.370 los MyNyq 4.151 2 2.987 
mInNw 0.67351 9 18.408 0.65313 3 18.9825 lo, MyNyn 4.1381 9 2.9961 
ve Ln 0; 0.63898 5 19.403 lMyPr 3.760 9 3.298 
ve Ln Or 0.63258 4 19.599 |W Py 9.44 7, 15313 
InP 0.6316 1 19.629 |W Pry 9.40 Vie oe KSC) 
InP 0.62991 9 19.682 |WyOry 11.56 5 1.072 
}ImM, 1.11508 4 11.1186 |W yP, 11.07 1 ean 120 
o: IlmMyy 0.99178 5 12.5008 0.96788 2 12.8096 |WiOy 13.8 1 0.897 
a ImMy 0.97993t 5 12.6520 0.95600 3 12.9687 |wyNyx 33.57 9 0.3693 
Be Lm Ny 0.82790 8 14.975 INVNyiwn 36.32 9 0.3414 
Bis Lo Niy 0.79539 5 15.5875 |NyOry 49.5 1 0.2505 
B: LmNy 0.79354 3 15.6237 |NyjOy 48.2 1052572 
Br Ly; 0.77437 4 16.0105 |wyOy 50.0 1 0.2479 
Bs LmOw,v 0.76468 5 16.213 |OnPwy 68.2 3 0.1817 
LmPr 0.76338 5 16.241 |OVvOum 181 5 0.068 
ImPrv 0.76087 9 16.295 
Bio Ly My 0.7301 1 16.981 91 Protactinium 92 Uranium 
By L;My 0.7234 1 17.139 
IN, 0.64755 5 19.146 ja KLy 0.134343 9 92,287 0.130968 4 94.665 
IN 0.6276 1 19.755 Jo KLin 0.129325t 3 95.868 0.125947 3 98.439 
yu LyNy 0.62636 9 19.794 |@ KMn 0.11523t 2 107.60 0.112296 4 110.406 
DNvivn 0.6160 1 20.128 |6,KMm 0.114345t 8 108.427 0.111394 5 111.300 
1,0; 0.6146 1 20.174 |A."KNy 0.11129* 2 111.40 0.10837 1 114.40 
LyOwyv 0.6083 1 20.383 |6.! Km 0.11107 2 111.62 0.10818 1 114.60 
InMy 0.8338 1 14.869 |KOnm 0.10744 1 115.39 
Bu InMm 0.79257 4 15.6429 |& KMivy 0.11069 1 112.01 
InMy 0.7579 1 16.359 |e KNwy 0.10780 2 115.01 
InNm 0.6620 1 18.729 |@, Ly;My 0.7699 1 16.104 0.747985 9 16.5753 
InNy 0.6521 1 19.014 |&Ll;Mm 0.73230 5 16.930 0.71029 2 17.4550 
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Desig- Desig- 

nation At pe. keV A* pe. keV nation Ae pe. keV Ae p.e. keV 
DS ee 

91 Protactinium (Cont.) 92 Uranium (Cont.) 91 Protactinium (Cont.) 92 Uranium (Cont.) 

vu LNn (0.6289 «=«1-—«*19,872 ©=—-0.608237 9 20.4847 [MivOn 3.691 2 3.359 3.576 1 3.4666 
vs Nim 0.6169 1 20.098 0.598574 20.7127 |t: MyNm 5.092 2 2.4350 4,946 2 2507 
y's L100 0.576700 21.4984 jo: MyNyy 4.035 3 3.072 3.924 1 3.1595 
yi LyOnm 0.5937 1 20.882 0.57499 9 21.562 la MyNyn 4.022 1 3.0823 3.910 1 3.1708 
a 0.5706 21.729 |N1Onn 10.09 7 1,229 
nInM; (0.8295 1«*14.946 = 080509 2 15.3997 |NrPr 8.81 7 1.41 
fi ImMry —«*0.74232-«S:«16.702 == 0.719984 8 17.2200 |N;Par 8.76 To at42 
vs InN 0.6550 1 18.930 0.63557 19.5072 |Nn Pr 10.40 Zs at, 192 
vn InNy _—(0.63358t 9 19.568 0.614770 9 20.1671 |NmOv 12.90 9 0,961 
vs IO; 0.60125 5 20.621 |NwNv: 31.8 1 0.390 
ve Ln Orv 0.6133 1 20.216 0.594845 20.8426 |NyNyrvn 34.8 1 0.357 
laPrt 0.59203 5 20.942 |NyyOry 43.3 2 0,286 
| LM, 1.0908 1 11.366 1.06712 11.6183 |NyOy 42.1 2 0.295 
oy LinMry «0.94482 5 13.1222 0.922558 13,4388 |Ny Pry 8.60 7 "1.4 
a, LmMy 0.93284 5 13.2907 0.910639 13.6147 
Be LyNz 0.8079 1 15.347 0.78838 15.7260 93 Neptunium 94 Plutonium 


ney! anne e seeogy (LiMn 0.72671. 2 17.0607 0.70620 2 17.5560 


9 

9 

9 

9 

1 

2 

8 

2 

9 

5 

9 

5 

2 

9 

9 

2 

9 
en a Gitta trie ent oreton, 6 ieags (be LiMm 0.68920" 9 17.989 0.66871 2 18.540S 
fsLmOrvy 0.7452 2 16.636 0.726308 9 17.0701 | 4Nm = 0.8873 S21.11 0.57068 2 21.7251 
ph 0.72521 5 17,006 |nLiNm 0.5810 $ 21.34 0.564001 9 21.9824 
LenPrv 0.72240 5 17,162 |¥* 410m 0.5032 eee 
OE, ? 0.7088) 2 17.492  o.eereo $18,081: PwLOusm 0.55850 S 27.20 0 
8 LiMy 0.7018 +=«1:«17.667 ~—=«0.681014 8 18.2054 |” 2M: «0.7809 2 15.876 = 0.7591 116.333 
jie 050006 § 20,079 Pr LuMrv 0.698478 9 17.7502 0.67772 2 18.2937 
yu LyNy 0.58986 § 21.019 |% 2n™1 0.616 1 20.12 0.5988 1 20.704 
mae 08725 1 2L.6s7 ("ZnNrv 0.596498 9 20.7848 0.578882 9 21.4173 
Bee Bian > eRe 0.5658 1 21.914 
pas 06228 1 19.907 [eimOr 0:S7609 -§ 21.488 0.55073. 2) amt502 
ie 06031 1 20586 \EmM: ) 1.0428 6 11,800 1.02260 tummne 
Aaa 050728 § 20,758 |c2ZmMr 0.901045 9 13.7597 0.88028 2 14,0842 
ce 0.5030 2 20006 a1 LmMyv 0.889128 9 13.9441 0.86830 2 14.2786 
ee 103471. i182 @eZmN: =—«0.769s1:«16.13-(0.75148 2 16,4983 
iain 0.9636 1 12.866 [6s LmNrv 0.7205 1 17.208 
ive 078017 9 18.892 |rLmNv 0.736230 9 16.8400 0.71851 217.2553 
Ear 0.7691 1 16.120 |67 Lax 0.708 ae 
“4 ImNvyun 0.738603 9 16.7859 \6s 2mOrwvv 0.70814 2 17.5081 0.69068 2 17.9506 
TOn 0.7333 1 16.907 B10 LaMrv 0.6682 ee 
TexOmn 0.7309 1 16.962 |6eLiMy 0.6416 5 Aaeaees 
TP mn 0.72426 «5 17.118 |“ 2mMvn 0.7031 Taeidages 
M\Nn 2.92 2m A525, 
MiNmn 2.753 8 4.50 eos 
MiOm 2.304 7 5.38 |B L:Mn 0.686392 18.0627 
MiPrn 2.253 6 5.50 | L:Mm 0.64891 2 19.1059 
MnM «3.441. S 3.603 «3.329 43.724 le LaNx —*0.5844.—«s2-22.361 
MnNw 2.910 2 4.260 2.817 2 4.401 |, LyMw 0.657655 9 18.8520 
MnOw 2.527 «4 4.906 2.443. «4 «5.075 | InNyy 0.561886 9 22.0652 
MmN; 4.450 «42.786 = 4.330 22.863 ly ZmOr (0.54311. 2 22.8282 
MmNw 3.614 2 3.430 3.521 «23.521 It LmMz «1.0012 612.384 
vyMmNy 3.577 13.4657 3.479 13.563 laa ZemMry 0.860266 9 14.4119 
MmOr 3.245 «93.82 «3.115 73.980 la LmyMy 0.848187 9 14.6172 
MmOwy 3.038 2 4.081 2.948 2 4.205 |@ZmN; 0.73418 2 16.8870 
tMyNn 5.193 2 2.3876 $050 2-—«2.4548 Bs ZegNey 0.70341. 2_‘17.6258 
MyNn 4.625 5 2.681 | LZmNy 0.701390 9 17.6765 
BMyNv, 3.827 1 3.2397 3.716 ~—1-—«3.3367 | IO 0.67383 2 18.3096 
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Af 


10723 
10744 
10780 
10818 
10837 
11069 
11107 
11129 
111394 
112296 
11307 
11322 
11366 
114040 
11426 
114345 
11523 
116667 
11711 
11732 
117396 
118268 
12029 
12050 
12055 
12143 
12358 
12379 
12382 
12469 
125947 
12698 


oosoosessssssssossossssessses99sse5ss99999S9S999S99S999999999 


p.e. Element 


NONP DHF NHK KP CORN OR NN UNE KH UP WUNUNNONW WW UND HD WW WON ND OND OFM OND KF KF RP UD ND BBR DR 


TABLE B. Wavelengths in numerical order of the emission lines and absorption edges. 


Designation 


Abs. Edge 
KOn,m 
KNy,v 
KN 
KNy 


keV 


115.62 
115.39 
115.01 
114.60 
114.40 
112.01 
111.62 
111.40 
111.300 
110.406 
109.646 
109.500 
109.08 
108.717 
108.511 
108.427 
107.60 
106.269 
105.86 
105.67 
105.609 
104.831 
103.07 
102.89 
102.85 
102.10 
100.33 
100.16 
100.13 
99.43 
98.439 
97.64 
97.47 
97.47 


Wavelength 

A* p.e. Element Designation keV 
0.1408 1 82Pb KP 88.06 
0.140880 S 82:Pb) K Abs. Edge 88.005 
0.141012 8 82 Pb KO, 87.922 
0.14111 1 83Bi KB; KMyv 87.860 
0.14141 2 89Ac Kaz Kly 87.67 
0.14155 3 82Pb Kf, KNw,v 87.59 
0.14191 1 82Pb_ KB! KNin 87.364 
0.141948 3 83Bi KB KMin 87.343 
0.14212 2 82Pb Kgl KNuy 87.23 
0.142779 7 83Bi KBs KMy 86.834 
0.14399 3 87 Fr Key KIyy 86.10 
0.14495 LRSiSlien Kk Abs. Edge 85.533 
0.14495 3 82Pb KB! KMy 85.53 
0.14509 ie Stebr KOq1,01 85.451 
0.14512 2 82Pb KB; KMy 85.43 
0.14512 2 88Ra Kaz KLy 85.43 
0.14553 2 81Tl Kp, KNw,v 85.19 
0.14595 1 81Tl Kg? KNin 84.946 
0.145970 6 82Pb KB KM 84.936 
0.14614 1 81Tl Kp! KNu 84.836 
0.146810 4 82Pb KB; KMn 84.450 
0.14798 3 86Rn Kay Klin 83.78 
0.14896 3 87Fr Kae Kly 83.23 
0.14917 Loot DEK Gs KMy,v 83.114 
0.14918 1 80Hg K Abs. Edge 83.109 
0.14931 2 80Hg KOy,m 83.04 
0.14978 2 80Hg Kf, KNw,v 82.78 
0.150142 5 81Tl Kp KMyx 82.576 
0.15020 2 80Hg Kg! KNin 82.54 
0.15040 2 80Hg Kp" KNy 82.43 
0. 150980 6 81Tl KB; KMy 82.118 
0.15210 2 85At Kay KIyn1 81.52 
0.15294 3 86Rn Kae KLy 81.07 
0.15353 2 80Hg KB; KMy.v 80.75 
0.153593 SOTA Ke Abs, Edge 80.720 
0.153694 7 79 Au KO, 80.667 
0.154224 5 79Au Kz KNw,v 80.391 
0. 154487 3 80Hg Kh KMu1 80.253 
0.154618 9 79Au_ KB! KNin 80.185 
0.15483 2 79Au KB," KNiy 80.08 
0.155321 3 80Hg KB; KMuy 79.822 
0. 15636 1 84Po Kay KLIin 79. 290 
0.15705 2 85At Kaz KLy 78.95 
0.157880 5 79 Au KB KMy 78.529 
0.158062 7 79 Au KB," KMy 78.438 
0.15818 1 /SeP ieee Ke Abs. Edge 78.381 
0.15826 1 78 Pt KO, 11 78.341 
0.15881 2 78 Pt KB, KNw,v 78.069 
0.158982 3 79Au Kf KMu1 77.984 
0.15920 1 78Pt Kept KNnx 77.878 
0.15939 1 78 Pt KpH KNy 77.785 
0.159810 2 79 Au KBs KMy 77.580 
0.160789 2 83Bi Ka KLyy 77.1079 
0.16130 1 84Po Kaz KLyy 76.862 
0.16255 3 78 Pt KB! KMy 76.27 
0.16271 2 78 Pt” Kp KMyy 76.199 
0.16292 1 sire Ke Abs. Edge 76.101 
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ee 


Wavelength 

Me can p.e. Element Designation keV A* p.e. Element Designation keV 
eee eee 

17 Ir KOy an 76.053 0. 190381 4 78 Pt Kay KLly 65. 122 
et hoc ee ae 75.821 | 0.1908 #2 72Hf Kes  KNum 64.98 
0.163675 3 78Pt Kf KM 75.748 0.190890 2 73Ta KBs KMy 64.9488 
0.163956 7 77Ir KB: KN 75.619 0.191047 O77 Tre Ko KLm 64.8956 
0. 16415 1 77Ir Ke KN 75.529 0.19585 S71. Luv Abs. Edge 63.31 
0.164501 3 78Pt KBs KMy 75.368 0.19589 2° Ti Lo KOu.m 63.293 
0.165376 2 82Pb Ka KLyy 74.9694 0.195904 2 77Ir Kas Kin 63.2867 
0.165717 2 83Bi Kaz KLy 74.8148 0.19607 3 72HE KB, KMy1 63.234 
0.167373 9 77 Ir Kes! KMy 74.075 0.196794 2 760s Ka, Kly 63.0005 
0.16759 2 77Ir KBs KMyy 73.980 0. 19686 4 72HE KBs KMy 62.98 
0.16787 176.0819 K Abs. Edge 73.856 0.1969 2 71 Lipa KBs KNyu 62.97 
0.16798 1 760s K0On,11 73.808 0.20084 2 71Lu KBs KMy7v 61.732 
0.16842 2 760s KBx KNyw.yv 73.615 0.201639 2 760s Kaz Kig 61.4867 
0.168542 2 77Ir Kh KMin 73.5608 0.20224 5 70Yb K Abs, Edge 61.30 
0.168906 6 760s KB: KN 73.402 0.20226 2 70Yb KOn1,111 61.298 
0.16910 1 760s Kp KNy 73.318 0.20231 3 71Lu KBR KMin 61.283 
0.169367 2 77Ir KBs KMy 73.2027 0.202781 2 75Re Key Klin 61.1403 
0.170136 2 81Tl Ka Kl 72.8715 0.20309 4 71Lu KBs KMy 61.05 
0.170294 2 82Pb Kas Rin 72.8042 0.2033 2 70Yb Kf» KNu,m 60.89 
0.17245 1 760s KBs KMy 71.895 0.20739 2 70Yb KBs KMwy 59.782 
0.17262 1 760s KB KM 71.824 0.207611 1 75Re Kaz Kila 59.7179 
0.17302 1 75Re K Abs. Edge 71.658 0.20880 5 69Tm K Abs. Edge 59.38 
0.17308 1 75 Re KOn.m 71.633 0.20884 8 70Yb KB, KM 59.37 
0.173611 3 760s Kf KM 71.413 0.20891 2 69Tm KOn,m 59.346 
0.17362 2 75Re KB, KNivv 71.410 0.2090100 Std. 74W Ka King 59.31824 
0.174054 6 75Re Kf! KNin 71.232 0.2096 1 70Yb KBs KMy 59.14 
0.17425 1 75Re Kp -. KNx 71.151 0.2098 2 69Tm Kpr KNu.m 59.09 
0.174431 3 760s KB; KMy 71.077 0.213828 2 74W Kay Kia 57.9817 
0.175036- 2 81 Tl, + Kas Kila 70.8319 0.21404 2 69Tm Ké&; KMwv 57.923 
0.175068 3 80Hg Ka Kilase 70.819 0.215497 4 73Ta Ka Klin 57.532 
0.17766 1 75Re KBs KMy 69.786 0.21556 2 69Tm Kh; KMyy 57.517 
0.17783 1 75Re KB KM 69.719 0.21567 1 68Er K Abs. Edge 57.487 
0.17837 14 Wine K: Abs. Edge 69.508 0.21581 3 68Er KOum 57.450 
0.178444 5 74W KOym 69.479 0.21592 4 74W KIy 57.42 
0.178880 3 75Re Kp; KM 69.310 0.21636 2 69Tm KB; KMy 57.304 
0.17892 2 74W KB, KNwy 69.294 0.2167 2 68Er Kpz KNum 57.21 
0.179421 7 74W Kel KNin 69.101 0.220305 8 73Ta Kas Kly 56.277 
0.17960 174W Kp KNy 69.031 0.22124 3 68Er KBs KMyy.v 56.040 
0.179697 3 75Re KB; KMy 68.994 0.222227 3 72HE Ka KLlm 55.7902 
0.179958 3 80Hg Kaz Riry 68.895 0.22266 2 68Er Kp KM 55.681 
0.180195 2 79Au Kay ilisra 68.8037 0.22291 1 67Ho K Abs. Edge 55.619 
0.183092 7 74W KBs} KMy 67.715 0.22305 3 67 Ho KOuw 55.584 
0.183264 5 74W KB KMyiy 67.652 0.22341 2 68Er KB; KMy 55.494 
0.18394 fi 73 Taek Abs. Edge 67.403 0.2241 2 67Ho Kp: KNim 55.32 
0.184031 7h HESHER KOn.u 67.370 0.227024. 3 72 Hf. o Kas KLy 54.6114 
0.184374 2 74W KA KM 67.2443 0.22855 3 67Ho KBs KMw.y 54.246 
0.18451 10 73 Lapa KB: KNyw vy, 67.194 0.229298. 2 71Lu Ka KL 54.0698 
0.185011 8 73Ta Kp! KN 67.013 0.23012 2 67Ho KA KMyn 53.877 
0.185075 2 79Au Kaz hie 66.9895 0.23048 1 66Dy K Abs. Edge 53.793 
0.185181 2 74W KBs KMy 66.9514 0.23056 3 66 Dy KOn.m 53.774 
0.185188 9 73Ta Kel KNy 66.949 0.23083 2 67Ho KBs KMy 53.711 
OL185511- 4.78 Pts Koy Kim 66.832 0.2317 2 66Dy Khe KNuamn 53.47 
0.18672 4 79 Au Kin 66.40 0.234081 2 71 Luge Kos Kin 52.9650 
0.188757 6 73Ta KBs! KMy 65.683 0.23618 3 66Dy KB: KMywv 52.494 
0.188920 6 73Ta Kp KMyw 65.626 0.236655 2 70Yb Ka KLlyy 52.3889 
0.18982 Smeets Ke Abs. Edge 65.31 0.23788 2 66Dy Kh KMy1 52.119 
0.190089 4 73Ta KA KMin 65.223 0.23841 1 65Tb K Abs. Edge 52.002 
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Wavelength Wavelength 
A* p.e. Element Designation keV A* p.e. Element Designation keV 
0.23858 3 65 Tb KOn, m1 51.965 0.315816 2 58Ce KB; KMin 39.2573 
0.23862 2 66Dy K&B; KMy 51.957 0.316520 4 58Ce KB; KM 39.1701 
0.2397 2 65Tb Kf. KNu,m 51.68 0.31844 > Si La” K Abs. Edge 38.934 
0.241424 2 70Yb Kaz KLIy 51.3540 0.31864 29057 La KOnp, 11 38.909 
0. 244338 2 69Tm Ka KIyy1 50.7416 0.31931 2 S7La Kp KNwyv 38.828 
0.24608 2 65Tb Kf KM 50.382 0.320117 7 S7La KB, KM 38.7299 
0.24681 1 64Gd K Abs. Edge 50.233 0.320160 4 61Pm Ka KInn1 38.7247 
0.24683 2 65Tb KB; KMy 50.229 0.324803 4 61Pm Kaz KIy 38.1712 
0.24687 3 64 Gd KO, 50.221 0.32546 2 57La_ KBs KMy 38.094 
0.24816 3 64Gd Kp, KNi,m 49.959 0.32563 2 S5iLa KB, KMy 38.074 
0.249095 2 69Tm Kaz KIy 49.7726 0.327983 3 O(a Kp; KMin 37.8010 
0.252365 2 68Er Kai KLIy 49.1277 0.328686 4 57La_ KB; KMiy 37.7202 
0.25275 3 64Gd KB; KMyw.v 49.052 0.33104 19956 'Ba Ke Abs. Edge 37.452 
0.25460 2 64Gd Kf KMin 48.697 0.33127 2 56 Ba KOn, 11 37.426 
0.25534 2 64Gd_ KBs KMn 48.555 0.331846 2 60Nd Kay Klin 37.3610 
0.25553 1 63Eu K Abs. Edge 48.519 0.33229 2 5S6Ba Kp KNw 37.311 
0.255645 7 63 Eu KOn,m 48.497 0.33277 1 56Ba Kf, KNuy,1m 37.257 
0.256923 8 63Eu KB! KNy,m 48.256 0.336472 2 6OONd Kay KIn 36.8474 
0.257110 2 68Er Kaz KLy 48.2211 0.33814 2 56Ba KB! KMy 36.666 
0.260756 2 67Ho Ka KIy1 47.5467 0.33835 2 56Ba KB,l KMy 36.643 
0.263577 5 63Eu Kf KMin 47.0379 0.340811 3 56Ba Kf, KM 36.3782 
0.264332 5 63 Eu KBs KMy 46.9036 0.341507 4 56Ba KB; KMy 36.3040 
0.26464 5 62Sm K Abs. Edge 46.849 0.344140 2 59Pr Ka KLIin 36.0263 
0.26491 3 62Sm KOn, m1 46.801 0.34451 ik EROS Abs. Edge 35.987 
0.265486 2 67Ho Kae KLy 46.6997 0.34611 2 55Cs Ke KNum 35.822 
0.2662 1 62Sm Kf: KNy,n1 46.57 0.348749 2 59Pr Kaz Kly 35.5502 
0.269533 2 66Dy Ka KlIyy 45.9984 0.354364 7 55Cs KB KMin 34.9869 
0.27111 3 62Sm K&B; KMyv 45.731 0.355050 4 55Cs_ KBs KM 34.9194 
0.27301 2 62Sm Kf KMur 45.413 0.357092 2 58Ce Kai Kin 34.7197 
0.27376 2 62Sm_ KBs KMn 45.289 0.3584 5 54Xe K Abs. Edge 34.59 
0.274247 2 66Dy Kaz KLIy 45.2078 0.36026 3 54Xe Kp KNym 34.415 
0.27431 5 61Pm K Abs. Edge 45.198 0.361683 2 58Ce Kaz KIn 34.2789 
0 . 2759 1 61 Pm KB. KNy, 11 44. 93 0. 36872 24! Xe Kp KMyy 33 A 624 
0.278724 2 65Tb Ka KIyy 44.4816 0.36941 2 54Xe KBs KMiu 33.562 
0.28290 3 61Pm KA KMin 43.826 0.370737 2 57La Ka KIyn1 33.4418 
0.283423 2 65Tb Kaz KLly 43.7441 0.37381 1 531 K Abs. Edge 33.1665 
0.28363 4 61Pm Kp; KMy 43.713 0.37523 27253 I KB KNy,1n1 33.042 
0.28453 5 60Nd K Abs. Edge 43.574 0.375313 2 S7La Kaz KIy 33.0341 
0.2861 1 60Nd Kf, KNi11 43.32 0.383905 4 531 Kei KMur 32.2947 
0.288353 2 64Gd Ka Klin 42.9962 0.384564 4 531 KBs KM 32.2394 
0.293038 2 64Gd Kaz KIy 42.3089 0.385111 4 56Ba Kay KLy1 32.1936 
0.293299 2 60Nd Kf KMyn 42.2713 0.389668 5 56Ba Kaz KLIy 31.8171 
0.294027 3 60Nd KBs KMy 42.1665 0.38974 1 52Te KOn,n1 31.8114 
0.29518 So: SONPrE A Ke Abs. Edge 42.002 0.38974 SARS Ie Abs. Edge 31.8114 
0.29679 2 59Pr KBs KNiz,m 41.773 0.391102 6 52Te Kp KNy iu 31.7004 
0. 298446 2 63 Eu Ka KIyn 41.5422 0.399995 5 52Te KB KM 30.9957 
0.303118 2 63 Eu Kaze KLy 40.9019 0.400290 4 55Cs Kaa KI 30.9728 
0.304261 4 59Pr KA KMin 40.7482 0.400659 4 52Te KB; KMy 30.9443 
0.304975 5 59Pr KBs KMy 40.6529 0.404835 4 55Cs Kaz KIy 30.6251 
0.30648 by MOR ee Abs. Edge 40.453 0.40666 1 51Sb KO, 111 30.4875 
0.30668 2 58Ce KOn,n1 40.427 0.40668 151) Swe OK Abs. Edge 30.4860 
0.30737 2 58Ce Kei KNw,v 40.337 0.40702 1 51 Sb Ket KNw,vy 30.4604 
0.30816 1 58Ce Kr KNnu,11 40.233 0.407973 5 51Sb ~ Kp; KNy,11 30.3895 
0.309040 2 62Sm Ka KLyr 40.1181 0.41378 1 SSD Kp KMy 29.9632 
0.31342 2 58Ce KBs KMy 39.558 0.41388 i oleSbe Kes KMy 29.9560 
0.31357 2 58Ce! Kp, KMyy 39.539 0.41634 2 54Xe Ka KIy1 29.779 
0.313698 2 62Sm Kaz KLIy 39.5224 0.417085 3 51Sb Kf KMyn1 29.7256 
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Wavelength Wavelength 


A* p.e. Element Designation keV A* p.e. Element Designation keV 
te uw eS ae 
0.417737 4 S51Sb KBs KMu 29.6792 0.546200 4 45Rh KB; KMy 22.6989 
0.42087 2 54Xe Ken Kin 29.458 0.5544 2 95Am Ly Lu 22.361 
0.42467 3 50Sn KOnni 29.195 0.5572 1 94 Bax Dy Abs. Edge 22.253 
0.42467 1 50Sn K Abs. Edge 29.1947 0.5585 5 93Np Ly LOum 22.20 
0.42495 3 50Sn Kee KNw 29.175 0.5594075 6 47Ag Kay KL 22.16292 
0.425915 8 50Sn Kf K¥um 29, 1093 0.55973 2 94Pu Lys TO 22.1502 
0.43175 3 50Sn KB KMy 28.716 0.56051 1 44Ru K Abs. Edge 22.1193 
0.43184 3 50Sn KB KMry 28.710 0.56089 9 44Ru Kp, KNwy 22.104 
0.433318 5 53I Ka Klin 28.6120 0.56166 3 44Ru Kh ENum 22.074 
0.435236 5S SOSn KA KM 28.4860 0.561886 9 95Am Lyn Lidice 22.0652 
0.435877 5 S5SOSn KBs KMy 28.4440 0.563798 4 47Ag Kas Kin 21.9903 
0.437829 7 53I Kaz Kila 28.3172 0.564001 9 94Pu Lis LNex 21.9824 
0.44371 1 49In K Abs. Edge 27.9420 0.5658 1 94Pu Lys LiOx 21.914 
0.44374 3 49In KOn.n1 27.940 0.56785 9 44Ru KBs} KMy 21.834 
0.44393 4 49In KBd KNwy 27.928 0.5680 2 44Ru Ket KMy 21.829 
0.44500 1 49In Kp RNa is 27.8608 0.5695 1 92Uate Ly Abs. Edge 21.771 
0.45086 2 49In KB KMy 27.499 0.5706 1 92 Won fy LyPum 21.729 
0.45098 2 49In Kp KM 27.491 0.57068 2 94Pu Lyn Lu 21.1251 
0.451295 3 52Te Ka Kivi 27.4723 0.572482 4 44Ru Kp; KM 21.6568 
0.454545 4 49In Kp, KMyy 27.2759 0.5725 1 92U LOwy 21.657 
0.455181 4 49In Kp; KMn 27.2377 0.573067 4 44Ru KB; KMy 21.6346 
0.455784 3 52Te Kaz Rin 27.2017 0.57499 9 92U Ly LO 21.562 
0.46407 1 48Cd K Abs. Edge 26.7159 0.576700 9 92U. Ly! liOn 21.4984 
0.465328 7 48Cd Kp K¥um 26.6438 0.57699 5 93Np Lys InOw 21.488 
0.470354 3 51Sb Ka Kin: 26.3591 0.578882 9 94Pu Ly Lie 21.4173 
0.474827 3 S1Sb Kay Kin 26.1108 0.5810 5 93Np Lys LNur 21.34 
0.475105 6 48Cd Kp; KMiy 26.0955 0.585448 3 46Pd Kan Kile 21.1771 
0.475730 5 48Cd KBs KMn 26.0612 0.5873 5 93Np Ly Nu 21.11 
0.48589 1 47Ag K Abs. Edge 25.5165 0.58906 1 43Te K Abs. Edge 21.0473 
0.4859 9 47Ag KB, KNywy 25.512 0.589821 3 46Pd Kaz Kin 21.0201 
0.487032 4 47Ag KBr KNym 25.4564 0.58986 5 92 Wa Lyn L,Ny 21.019 
0.490599 3 50Sn Ka King 25.2713 0.59024 5 43Tc KBe KNum 21.005 
0.49306 2 47Ag KBs KMy.v 25.145 0.59096 5 92U ONG 20.979 
0.495053 3 50Sn Kas Kin 25.0440 0.5919 1 S2Uaa Ll, Abs. Edge 20.945 
0.497069 4 47Ag KB KM 24,9424 0.59203 5 92U LiPo 20.942 
0.497685 4 47Ag KBs KMy 24.9115 0.5930 2 92U InP 20.906 
0.5092 1 46Pd K Abs. Edge 24.348 0.5937 1 91Pa Ly 1:0n.m 20.882 
0.5093 2 46Pd Ki KNwy 24.346 0.594845 9 92U Lys LyOrv 20.8426 
0.510228 4 46Pd Kp, KNam 24.2991 0.596498 9 93Np Im Ly Nw 20.7848 
095121138093 49 Ine Kar Klin 24. 2097 0.59728 ya of Ln0Om 20.758 
0.516544 3 49In Kas KLy 24.0020 0.598574 9 92U_ Lis LiWen 20.7127 
0.51670 9 46Pd KBs KMyyy 23.995 0.5988 1 94Pu Lys LyM1 20. 704 
0.520520 4 46Pd Kp; KM 23.8187 0.60125 5 92 Usa ly, Isr 20.621 
0.521123 4 46Pd Ks KMnu 23.7911 0.60130 4 43Tc KB, KM 20.619 
0.53395 1 45Rh K Abs. Edge * 23.2198 0.60188 4 43Tc KBs KMy 20.599 
0.53401 9 45Rh Kei KNywy 23.217 0.6031 1 92U) Lo InNv1 20.556 
0.535010 3 48Cd Kay Klin 23.1736 0.605237 9 92U Ly Ln 20.4847 
0.53503 2 45Rh KB, KWo 23.1728 0.6059 1 90Th Ly Abs. Edge 20.464 
0.53513 5 45Rh. Ke." « KNy 23.168 0.60705 8 9Th Lys LiPam 20.424 
0.5365 1 94Pu Ly Abs. Edge 23.109 0.6083 1 90Th LOw.v 20.383 
0.539422 3 48Cd Kan KLy 22.9841 0.61098 4 90Th Ly LrOn 20.292 
0.54101 9 45Rh Kp6t KMy 22.917 0.61251 4 90Th Ly! L,0n 20.242 
0.54118 9 45Rh KB KM 22.909 0.6133 1 91Pa Lys InO1w 20.216 
0.5416 1 94Pu Ly L,Om 22.891 0.613279 4 45Rh Ka Kin 20.2161 
0.54311 2 95 Aine Ly Tn Org 22.8282 0.6146 1 90Th 110; 20.174 
0.5432 1 94Pu Ly’ L10n 22.823 0.614770 9 92U) In Lu Nr 20, 1671 
0.545605 4 45Rh Kp, KM 22.7236 0.6160 1 90Th DNvivn 20.128 
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Wavelength Wavelength 
A* p.e. Element Designation keV A* 
0.616 1 93Np Lys InNy 20.12 0.67383 
0.6169 1 91Pa Lys LyNut 20.098 0.67491 
0.617630 4 45Rh Kay KIy 20.0737 0.67502 
0.61978 1 42Mo K Abs. Edge 20.0039 0.67538 
0.62001 9 42Mo KB! KNywyv 19.996 0.6764 
0.62099 2 42Mo KB, KNy uu 19.9652 0.67772 
0.62107 5 42Mo Kg! KNy 19.963 0.6780 
0.6228 1 92.0; InN 19.907 0.67932 
0.6239 1 91Pa Lye DNiy 19.872 0.6801 
0.62636 9 90Th Lyn IyNy 19.794 0.681014 
0.62692 5 42No_ KBs! KMy 19.776 0.68199 
0.62708 5 42Mo Kp," KMy 19.771 0.68639 
0.6276 1 90 Th IN 19.755 0.6867 
0.6299 1 90Th Ly Abs. Edge 19.683 0.6874 
0.62991 9 90Th InPry 19.682 0.68760 
0.6312 1 90Th InPi,m1 19.642 0.68883 
0.6316 1 90 Th InP; 19.629 0.68901 
0.632288 9 42Mo KB KMi1 19.6083 0.68920 
0.63258 4 90Th Lys In Ory 19.599 0.68993 
0.632872 2 42Mo KB; KMy 19.5903 0.69068 
0.63358 9 91Pa In InNyw 19.568 0.6932 
0.63557 IX NPB). Digg InNy 19.5072 0.69463 
0.63559 4 90Th Ly; DyNin 19.507 0.6959 
0.6356 1 90 Th LyOn1 19.506 0.698478 
0.6369 1 90Th InOy 19.466 0.7003 
0.63898 2) 90, This L101 19.403 0.701390 
0.64064 9 90Th Lv InNy1 19.353 0.70173 
0.6416 1 94Pu Lf, IyMy 19,323 0.7018 
0.64221 4 90Th Ly. IyNu 19.305 0.70228 
0.643083 4 44Ru Kay Klin 19.2792 0.7031 
0.6445 1 88Ra Ly Abs. Edge 19.236 0.70341 
0.64513 5 88Ra Ins DyPinin 19.218 0.7043 
0.6468 1 88Ra L;0w,y 19.167 0.70620 
0.647408 5 44Ru Kaz KLIy 19.1504 0.70814 
0.64755 5 90Th LyNy 19.146 0.7088 
0.6482 1 94Pu LBio IyMyy 19.126 0.709300 
0.64891 2 95Am Lf; IyMyy 19.1059 0.71029 
0.64965 5 88Ra Ly LyOq11 19.084 0.713590 
0.65131 5 88Ra Ly,’ Ly Orr 19.036 0.71652 
0.6521 1 90 Th InNy 19.014 0.71774 
6.65298 1 41Nb K Abs. Edge 18.9869 0.71851 
0.65313 3 90Th Im InNry 18.9825 0.719984 
0.65318 5 41 Nb Kf, KNyw,v 18.981 0.7205 
0.65416 4 41Nb Kp, KNy.m 18.953 0.7223 
0.6550 1 91Pa Lys IynNy 18.930 0.72240 
0.657655 9 95Am Lf, InMyy 18.8520 0.7234 
0.6620 1 90Th InNin 18.729 0.72426 
0.6654 1 88Ra Lyn IyNy 18.633 0.72521 
0.66576 2 41Nb Kf KMyyx 18.6225 0.726305 
0.66634 3 41 Nb KB; KMy 18.6063 0.72671 
0.6666 1 88Ra IyNyw 18.600 0.72766 
0.66871 2 94Pu Lf; DyMyn 18.5405 0.72776 
0.6707 1 88Ra Ly Abs. Edge 18.486 0.72864 
0.6714 1 88 Ra Iy Py, 11 18.466 0. 7301 
0.6724 1 88Ra InP 18.439 0.7309 
0.67328 5 88Ra Lye InOrv 18.414 0.73230 
0.67351 9 89Ac Ly InN 18.408 0.7333 
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Element Designation 
95Am Lf; Lyn Or,v 
90 Th Lys IyNy 
43Tc Kay Klin 

88 Ra Lys Nin 
88 Ra InOm 
94Pu-«s«L InMyy 
88 Ra In0n 


43 Tc Kaz K In 

88 Ra Lys InO1 
92U LBs IyMy 

88 Ra Lye LN: Il 
95Am Lf, IyMy 

94 Pu Inn Abs. Edge 


88 Ra DN 
92U LBi0 IyMyy 
40Zr K Abs. Edge 
40 Zr KB, KNy,v 
93 Np Ls LIyMy1 
40 Zr KBz2 KNy m1 
94Pu LBs Ly1O1v,v 
88 Ra InNy 

88 Ra In InNiw 
40 Zr KB; KM. IV,V 
93Np LA InMyy 
94 Pu LB, Ly10; 
95Am Lf» IynNy 
40 Zr Kp KM 
91 Pa LB, Iy;My 


40 Zr KBs KM 
94Pu-soiLu IinNy1,viur 
95Am Lfis IynNrw 


88 Ra InNin 
94 Pu LBs IM. II 
93 Np LBs IynOw,v 


91 Pa LBro IyMy 
42Mo Ka Klin 


92U Lp LyMin 
42Mo Kaz KIy 
87Fr In InNry 
88 Ra Lys IyNy 
94Pu Lp, InnNy 
92U Lh InMy 


94Pus- LBs IinNiv 
92 U Ly Abs. Edge 


92 U InnPrv,v 
90 Th LB, IyjMy 
92 U LynPr,111 
92 U IynPy 
02, Us A LBs IynOrv,v 
93 Np Lf. LyMy1 
30Y K Abs. Edge 


39 Y KB, KNyw,v 
39Y Kpr KNy1,11 
90 Th LB10 IyMyy 


92 U Ly1Om 
91 Pa LBs IyMyn 
92 U Lyn011 


keV 


18.3996 
18.370 
18.3671 
18.357 
18.330 
18.2937 
18.286 
18.2508 
18.230 
18.2054 
18.179 
18.0627 
18.054 
18.036 
18.031 
17.9989 
17.994 
17.989 
17.970 
17.9506 
17.884 
17.849 
17.815 
17.7502 
17.705 
17.6765 
17.6678 
17.667 
17.654 
17.635 
17.6258 
17.604 
17.5560 
17.5081 
17.492 
17.47934 
17.4550 
17.3743 
17.303 
17.274 
17.2553 
17.2200 
17.208 
17.165 
17.162 
17.139 
17.118 
17.096 
17.0701 
17.0607 
17.038 
17.036 
17.0154 
16.981 
16.962 
16.930 
16.907 
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Wavelength Wavelength 

At p.e. Element Designation keV A* p.e. Element Designation keV 
0 A ee eee 

0.73418 2 95Am LBs Lu; 16.8870 0.78292 2 38Sr KA KM 15.8357 
0.7345 1 39Y KBs KMyy 16.879 0.78345 3 38Sr Kp KMy 15.8249 
0.73602 6 92U  LBy Ly0y 16.845 0.7858 1 82Pb Ly L,0m 15.777 
0.736230 9 93Np Lf LinNy 16.8400 0.78593 1 40Zr Ka Klm 15.7751 
0.738603 9 92U Lu ImNvivn 16.7859 0.78706 7 82Pb Ly L,0n 15.752 
0.73928 9 86Rn Ly Lu Nw 16.770 0.78748 9 84Po Ln LuNiwv 15.744 
0.74072 2 39Y Kh KMm 16.7378 0.78838 2 92U— LBs Lm 15.7260 
0.74126 3 39Y KBs KMy 16.7258 0.7884 1 82Pb LiNvivu 15.725 
0.74232 5 91Pa Lh Ly Mw 16.702 0.7887 1 8Bi° Ly Abs. Edge 15.719 
0.74503 5 920%.) Ley IyMin 16.641 0.78903 9 89Ac LA LInuMry 15.713 
0.7452 2 91Pa Ls LmOrw.v 16.636 0.78917 5 83 Bi’ ‘Lys Nm 15.7102 
0.74620 1 41Nb Kay KL 16.6151 0.7897 1 82 Pb 1,0; 15.699 
0.747985 9 92U Lh LyMn 16.5753 0.79015 1 40Zr Kaz KLy 15.6909 
0.75044 1 41Nb Kas KLy 16.5210 0.79043 3 83BhulZy, Ly Ory 15.6853 
0.75148 2 94Pu LBs Lu; 16.4983 0.79257 4 90Th Lh Mu 15.6429 
0.7546 2 91Pa Lp, Lin01 16.431 0.79257 4 90Th LB InMm 15.6429 
0.754681 9 92U Lp Lamy 16.4283 0.79354 3 900Th Le LyMy 15.6237 
0.75479 3 90Th Lp; LMm 16.4258 0.79384 5 83 Bi Ly Onr 15.6178 
0.756642 9 92U LBs LuV 16.3857 0.79539 5 90Th Lf Luni 15.5875 
0.75690 3° 83:Hisal Dy, LyPum 16.3802 0.79565 3 83Bi Ly LNu 15.5824 
0.7571 1 83Bi |Z; Abs. Edge 16.376 0.79721 9 83Bi Lv Ly Nyx 15.552 
0.7579 1 90Th LyMy 16.359 0.7973 1 83 Biel, LO; 15.551 
0.75791 5 83 Bi LyOww,y 16.358 0.8022 1 83 Bi LyNy 15.456 
0.7591 1 94Pu Ly LyMy 16.333 0.80233 9 82Pb Lyn L,Ny 15.453 
0.7607 1 90'TasP iin Abs. Edge 16.299 0.80273 5 88Ra Ls LyMyy 15.4449 
0.76087 9 90Th LinPrv.v 16.295 0.8028 1 88Ra Lim Abs. Edge 15.444 
0.76087 3 SBA ly L,On 16.2947 0.80364 7 82Pb LNyy 15.427 
0.76198 3 83Bi Ly! L,0y 16.2709 0.8038 1 88Ra IymPu,m 15.425 
0.7625 2 90Th LmPrm 16.260 0.8050 1 88Ra ImPr 15.402 
0.76289 9 85At Ln LInNiw 16.251 0.80509 2 +99 U.2cAkLy LyMy 15.3997 
0.76338 5 90Th ImPr 16.241 0.80627 5 88Ra LBs LiOrv,v 15.3771 
0.7641 5 83 Bi LNvivn 16.23 0.8079 1 91Pa LBs LynNy 15.347 
0.7645 2 84Po Lye LnOr 16.218 0.8081 1 Si Tie Az; Abs, Edge 15.343 
0.76468 5 90Th Lp; LmOr,v 16.213 0.8082 1 90Th Imi 15.341 
0.765210 9 90Th LB LInMyy 16.2022 0.80861 5 81 Tl LOr,v 15.3327 
0.76857 5 88Ra Lp, LyMy 16.131 0.81163 9 90Th LM, 15.276 
0.769 1 93Np_ LBs Ly} 16.13 0.81184 5 81 TOKE, L,0Om 15.2716 
0.7690 1 90Th LmOm 16.123 0.81308 5 81 TYary’ L,0n 15.2482 
0.7691 1 92U Imm 16.120 0.81311 2 83 Bi In LyNiy 15.2477 
0.76973 § 38Srusix Abs. Edge 16.107 0.81375 5 88Ra LA Lu Mi 15.2358 
0.7699 1 91Pa Lp, LyMy 16.104 0.8147 1 82Pb Lys LN 15.218 
0.76989 5 38Sr K& KMyw,yv 16.104 0.81538 5 82Pb’ ‘In Abs. Edge —-15. 2053 
0.77081 3 38Sr Kp, K¥um 16.0846 0.8154 2 37Rb Kp KNwv 15.205 
0.7713 1 90Th LynOn 16.074 0.81554 5 37Rb K Abs. Edge 15.2023 
0.772 1 84Po Ly LNu 16.07 0.8158 1 Shae L101 15.198 
0.7737 1 91Pa Lp, LyNy 16.024 0.81583 5 82Pb InP 15.1969 
0.77437 4 90Th Lf, Ly0r 16.0105 0.8162 1 88Ra Lf, Lyn; 15.190 
0.77546 5 88Ra LB LyMyy 15.988 0.81645 3 37Rb Kpe KNnm 15.1854 
0.7764 1 38Sr KBs KMy,y 15.969 0.81683 5 82Pb Ly LInOiw 15.1783 
0.77661 5 90Th Lu DIynNyivu 15.964 0.8186 1 88Ra Lu Dyn Ny1v1 15.146 
0.77728 5 83 Bi Lyn LyNy 15.951 0.8190 2 90Th Lui 15.138 
0.77822 9 89Ac Lp LM 15.931 0.8200 1 82Pb In 0m 15.120 
Aine 5 83 Bi LiNyw 15.904 0.8210 2 82Pb Lis Lu 15.101 
a 9 92U LoWn 15.892 0.8219 1 37Rb KBs KMwv 15.085 
ae 2 93Np Ln LInMy 15.876 0.82327 7 82Pb Lo LInNyv1 15.060 
ie 5 82Pb Ly Abs. Edge 15.855 0.82365 5 82Pb Lys LIn0; 15.0527 
0.78257 7 82Pb LyOr,v 15.843 0.8248 1 83 Bi LuNim 15.031 
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Wavelength Wavelength 
A* p.e. Element Designation keV A* 
0.82789 9 87Fr Lp; IyMin 14.976 0.87088 
0.82790 8 90Th Lp, IynNy 14.975 0.8722 
0.82859 7 82Pb IyNy 14.963 0.87319 
0.82868 2 37Rb KB KM 14,9613 0.87526 
0.82879 5 81Tl Lyn LNy 14,9593 0.87544 
0.82884 LOO Oe Kay Klin 14.9584 0.8758 
0.82921 3. 37Rb_ Kf; KMy 14.9517 0.8784 
0.8295 191 Pa Ln IyMy 14.946 0.8785 
0.83001 ih Seal LyNiy 14,937 0.87885 
0.83305 1539 eVinue Kas KLyy 14.8829 0.8790 
0.8338 1 90Th InMy 14.869 0.87943 
0.8344 9 83 Bi InNn 14.86 0.87995 
0.8350 2 80Hg L10O~v 14.847 0.87996 
0.8353 1 80. He os Ly Abs. Edge 14,842 0.88028 
0.83537 5 88Ra Lf, InnNy 14.8414 0.88135 
0.83722 5 88Ra LBs InnNry 14.8086 0.8827 
0.8382 2 82Pb InNy 14.791 0.88433 
0.83894 7 80Hg Ly Ly,Or1 14.778 0.88563 
0.83923 5 83 Bi Lys InNy 14.7732 0.8882 
0.83940 9 87Fr LA InMyy 14.770 0.889128 
0.83973 Se S2eR bw ys InNiw 14.7644 0.8931 
0.84013 7 80Hg Ly’ L101 14.757 0.8934 
0.84071 5 88Ra Lf, IyMy 14.7472 0.89349 
0.84130 4 81Tl Lys LyNy1 14.7368 0.8943 
0.8434 1 ENED Pa Abs. Edge 14.699 0.89500 
0.8438 1 88Ra LBy InMyn 14.692 0.89646 
0.8442 2 81Tl = Lys Ln0iy 14.685 0.89659 
0.8452 2 80Hg Ly0; 14.670 0.89747 
0.84773 5 81Tl Ly. DyNu 14.6251 0.89783 
0.848187 9 95Am Lau InnMy 14.6172 0.89791 
0.8490 1eSiVrl In0n 14.604 0.8995 
0.85048 CREED STE Wee InNy1 14.5777 0.8996 
0.8512 1 88 Ra Imi 14.566 0.901045 
0.8513 2 81Tl Lys Ly10; 14.564 0.90259 
0.85192 7 82Pb InNin 14.553 0.90297 
0.85436 9 86Rn Lp; IyMyn 14,512 0.90434 
0.85446 4 90Th Ly InM, 14.5099 0.90495 
0.8549 1 81 Tl DyNy 14.503 0.90638 
0.85657 7 80Hg Lyn IyNy 14.474 0.90742 
0.858 2 87Fr Lf IynNy 14.45 0.90746 
0.8585 3 82 Pb InNy 14.442 0.90837 
0.860266 9 95Am Loy IynMyy 14.4119 0.90894 
0.8618 1 88Ra Lyi 14.387 0.9091 
0.86376 5 99Au Ly Abs. Edge 14,3537 0.90989 
0.86400 5 79 Au LyOw,v 14.3497 0.910639 
0.8653 2 oO KOK Gs KN 14.328 0.9131 
0.86552 1 36K K Abs. Edge 14.3244 0.9143 
0.86605 9 86Rn Lp, InMyy 14.316 0.9204 
0.8661 1 36Kr Kp, KNi110 14.315 0.92046 
0.86655 5 82Pb Lys InNy 14.3075 0.9220 
0.86703 4 79Au Ly LyOn1 14.2996 0.922558 
0.86752 3 Sitlgs Ly InN 14.2915 0.9234 
0.86816 4 79Au_ Ly,’ L;0n 14, 2809 0.9236 
0.86830 2 94Puo Loy IynMy 14.2786 0.92413 
0.86915 7 80Hg Lys LyNin 14.265 0.9243 
0.87074 5 79 Au LO; 14.2385 0.92453 
0.8708 2 36Kr Kf, KMywyv 14,238 0.9255 


X-Ray Wavelengths 
TABLE B (Continued) 
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p.e. Element 


RPT WO PRP RP ON NF NF OUNWNHANTANNPEPWWHONHNWUHP ROPE OR RP ON NYDN OND HTP EDR ATR TTR Om 


88 Ra 
80 Hg 
80 Hg 
38 Sr 
80 Hg 
80 Hg 
80 Hg 
36 Kr 
80 Hg 
36 Kr 
38 Sr 
80 Hg 
81 Tl 
94 Pu 
85 At 
80 Hg 
79 Au 
79 Au 
81 Tl 
93 Np 
78 Pt 
78 Pt 
85 At 
78 Pt 
81 Tl 
80 Hg 
78 Pt 
78 Pt 
79 Au 
83 Bi 
78 Pt 
84 Po 
93 Np 
79 Au 
79 Au 
79 Au 
83 Bi 
79 Au 
88 Ra 
79 Au 
79 Au 
80 Hg 
84 Po 
79 Au 
92 U 
79 Au 
78 Pt 
35 Br 
35 Br 
84 Po 
92 U 
83 Bi 
77 Ir 
83 Bi 
77 Ir 
80 Hg 
35 Br 


LBs 


Designation keV 
IynNy 14.2362 
Abs. Edge 14.215 
Ly01wv 14.199 
Klin 14.1650 
DyNi1 14.162 
LyOn1 14.156 
Ly0n 14.114 
KMin 14.112 
LyNy1 14.107 
KMy 14.104 
KLly 14.0979 
L101 14.090 
InN 14.0893 
LIynMyy 14.0842 
IyMyn 14.067 
IN 14.045 
IyNy 14.020 
IyNiy 13.999 
InMy 13.959 
IynMy 13.9441 
Abs. Edge 13.883 
L,Oy 13.878 
LyMyy 13.876 
LyOry 13.864 
InN 13.8526 
InNiy 13.8301 
L,Oyn1 13.8281 
L,0n 13.8145 
LyNin 13.8090 
IyMy 13.8077 
Ly0; 13.784 
LynMyy 13.7597 
Abs. Edge 13.7361 
Ly10;y 13.7304 
DN 13.7095 
LyMyy 13.7002 
Ly0n1 13.679 
InMy, 13.6630 
In0y 13.662 
InNy1 13.6487 
InNin 13.640 
IyMyn1 13.638 
L310; 13.6260 
IynMy 13.6147 
IyNy 13.578 
IiNy 13.560 
Abs. Edge 13.470 
KNy,m1 13.4695 
InMyy 13.447 
LinMiy 13.4388 
Abs. Edge 13.426 
Abs. Edge 13.423 
DynPu,m 13.4159 
Ly0r,v 13.413 
InN 13.410 
KMy,yv 13.396 


X-Ray Wavelengths 
TABLE B (Continued) 


a 
eS qos \—\\>+}_>MF 


Wavelength 

aie p.e. Element Designation keV A* p.e. Element Designation keV 
0.925553 9 37Rb Ka Klin 13.3953 0.96788 2 90Th Las LyMyw 12.8096 
0.92556 3 83Bi Lf; Imn01,v 13.3953 0.96911 7 82Pb~ LBs LyMyyr 12.7933 
0.92650 3 79Au In InNiw 13.3817 0.96979 Seadseke In Ont 12.7843 
0.9268 1 82Pb Lf, IyMy 13.377 0.97161 6 dfs? Le InNy1 12.7603 
0.92744 Seiiin es Ly, LyOnn 13.3681 0.97173 4 78 Pt IpyNin 12.7588 
0.92791 5 78 Pt Ths LyNu1 13.3613 0.97321 5 83 Bi Dyin 12.7394 
0.92831 ej VWF ITS DN L10n 13.3555 0.97409 SLi e In 0; 12.7279 
0.92937 5 84Po Lf» IinNy 13.3404 0.9747 1 82 Pb InMy 12.720 
0.92969 1 37Rb Kaz KLy 13.3358 0.9765 3 760s Ly INy 12.696 
0.9302 2 83 Bi LIyn0in 13.328 0.9766 2) ii ir LyNy 12.695 
0.9312 2 84Po Ls IynNivy 13.314 0.97690 4 83Bi Lp IyMy 12.6912 
0.9323 2 83 Bi Imn0n 13.298 0.9772 3 760s IyNw 12.687 
0.93279 2| 35-Br KB: KMyy 13.2914 0.9792 2 J8.Pt InNy 12.661 
0.93284 5 91Pa La IynMy 13.2907 0.97926 Solel IynPuur 12.6607 
0.93327 5 35Br KB; KMy 13.2845 0.9793 1 80h inn Abs. Edge 12.660 
0.9339 2 82Pb LB IyMy 13.279 0.97974 1 (34'Se) K Abs. Edge 12.6545 
0.93414 Si Oe Cem bry Abs. Edge 13.2723 0.97992 5 34Se KB KNy, m1 12.6522 
0.9342 2 78 Pt Lys Ly10ry 13.271 0.97993 5 89Ac La IynMy 12.6520 
0.93427 5 78Pt Ly. UONu 13.2704 0.9801 1 36Kr Ka KLIy1 12.649 
0.93505 5 83 Bi Lp, Lyn10; 13.2593 0.98058 3 SE TESS, Im Or.y 12.6436 
0.93505 5 83 Br Lu ImNy1.vn 13.2593 0.98221 7 82Pb Lfz InnNy 12.6226 
0.93855 3 83Bi Lp; LIyj}Myn 13.2098 0.98280 5 83 Bi Ini 12.6151 
0.93931 by Wie, 9K) IyNyx 13.1992 0.98291 3) 82. bre Ls) InMyy 12.6137 
0.9402 2 79 Au InNin 13.186 0.98389 7 82Pb = LBs Ini 12.6011 
0.9411 1 78 Pt Lys IO; 13.173 0.9841 1 36Kr Kaz KLy 12.598 
0.94419 5 83 Bi IyMy 13.1310 0.9843 1 34Se KB; KMyy 12.595 
0.9446 Dei ie Lyu IyNy 13.126 0.98538 5 Olene LynOy1 12.5820 
0.94482 5 91 Pa Lee LinMyy 13.1222 0.9871 2 80Hg Lp, IyMy 12.560 
0.9455 DSIRE IyNy 13.113 0.98738 Oy Shake Lyn O01 12.5566 
0.9459 PY Nebr f ii LyNiv 13.108 0.9877 2 78 Pt Lys LyNz 12.552 
0.9475 3 84Po Lf, LyMy 13.086 0.9888 1 81Tl Lu ImNyryvu 12.538 
0.95073 5 82Pb Lm Abs. Edge 13.0406 0.98913 5 83 Bi LB InuMyn 12.5344 
0.95118 7 82 Pb LymPuur 13.0344 0.9894 1 75 Re ry Abs. Edge 12.530 
0.951978 9 83Bi Lp LIuyMy 13.0235 0.9900 1 75 Re L,Ow,v 12.524 
0.9526 1 82Pb Lp LinOrv,v 13.015 0.99017 5 81Tl Lp, Ly101 12.5212 
0.95518 4 83Bi Lf, LinNy 12.9799 0.99085 3 sive Lvs InNy 12.5126 
0.95559 3 79 Au Lys InNy 12.9743 0.99178 5 89Ac La InnMyy 12.5008 
0.9558 1 C.Oste Ly Abs. Edge 12.972 0.99186 5 760s Lys IyNy 12.4998 
0.95600 3 90Th La ImnMy 12.9687 0.99218 3 34Se Kf KMyn 12.4959 
0.95603 5 760s LyOwy 12.9683 0.99249 5 75Re Ly L,Onx 12.4920 
0.95675 7 SULIT LBs IyMy 12.9585 0.99268 5 34Se KB; KMy 12.4896 
0.95702 5 83Bi LBs LinNiv 12.9549 0.99331 3 83 Bi LBs LIinNy 12.4816 
0.9578 1 82 Pb LmO0m 12.945 0.99334 3) (ocReme lye LyOu 12.4813 
0.95797 So Pteee Lye LyNyy 12.9420 0.9962 2 80Hg LB IyMiy 12.446 
0.9586 1 82 Pb Dyn0n 12.934 0.9965 1 75 Re LO; 12.442 
0.95931 Ss ire Lys DNin 12.9240 0.99805 5 760s Ly. IyNuy 12.4224 
0.95938 8 760s Ly LyOnr 12.923 1.0005 1 82 Pb IynNur 12.392 
0.96033 8 760s Ly’ L1On 12.910 1.0005 9 83 Bi IyMy 12.39 
0.96133 7 82Pb Lu IinNvivu 12.8968 1.00062 3) (Sivas IyMyr 12.3904 
0.9620 1 82Pb Lp, Ly10; 12.888 1.00107 5 760s Lye In10ry 12.3848 
0.96318 7 760s LO; 12.8721 1.0012 6 95Am Ll ItnMy, 12.384 
0.9636 TE GINO VEG ImnMin 12.866 1.0014 1 -76\Ostie li: Abs. Edge 12.381 
0.96389 7 81Tl Lp IyMyy 12.8626 1.0047 2 760s Ly0nr 12.340 
0.96545 SeeLIr es, Lys LyNu 12.8418 1.00473 5S 88Ra La InnMy 12.3397 
0.96708 4 77Ir Lye Ly Ory 12.8201 1.0050 2 760s Lv InNyx 12.337 
0.9671 At ery Abs. Edge 12.820 1.0054 3 id I Ly Nin 12.332 
0.9672 2 84Po Lf, Lm 12.819 1.00722 5) 8! DI InMy 12.3093 
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X-Ray Wavelengths 
TABLE B (Continued) 
aa an ee a a 


Wavelength Wavelength 

7X p.e. Element Designation keV A* p.e. Element Designation keV 
1.0075 WE Veley ee IyMy 12.306 1.04500 3 33As Ke KN 11.8642 
1.00788 5 760s Lys Ly10; 12.3012 1.0458 1 74W Ly IyNy 11.856 
1.0091 1 80Hg Lin Abs. Edge 12.286 1.0468 2 74W IyNiy 11.844 
1.00987 7 80Hg LB; IynOr,v 12.2769 1.04752 5 79Au Lu LinNyiyvu 11.8357 
1.01031 Sm Slee LAs IyNy 12.2715 1.04868 5 80Hg Lf InMy 11.8226 
1.01040 7 82Pb Dini 12.2705 1.0488 1 33As KBs KMy,y 11.822 
1.0108 1 75 Re Lyn IyNy 12.266 1.04963 2) 81 Tits LBs Ly 11.8118 
1.0112 1 90Th Ls ImnMi1 12.261 1.04974 8 79Au Lf; Ly1101 11.8106 
1.0119 1 75 Re IyNiv 12.252 1.05446 5 78 Pt LB, IyMy 11.7577 
1.0120 Pe TPA Gs Ini 12.251 1.05609 7 81Tl = LBy InMim 11.7397 
1.01201 3) Sl Line LSis Im rv 12.2510 1.05693 5 760s Lys InN 11.7303 
1.01404 7 80Hg Iyn0m1 12.2264 1.05723 5 86Rn Lay InnMy 11.7270 
1.01513 4 81Tl Lp InMyy 12.2133 1.05730 2 33As Kf KM 11.7262 
1.01558 7 80Hg Lyn O11 12.2079 1.05783 5 33As. KB; KM 11.7203 
1.01656 5 88Ra Laz IynMry 12.1962 1.0585 1 80Hg Li 11.713 
1.01674 7 80Hg Lu LynNyu 12.1940 1.05856 3 83 Bi Ly IM, 11.7122 
1.01769 7 80Hg Lw’ InnNy1 12.1826 1.06099 5 75Re In InN 11.6854 
1.01937 7 80Hg Lf, Iy101 12.1625 1.0613 ibe 7AM or, Abs. Edge 11.682 
1.02063 7 79 Au LB» IyMy 12.1474 1.06183 7 78Pt LB IyMyy 11.6762 
1.0210 1 82Pb Le InnNy 12.143 1.06192 9 73Ta Ly;0w,v 11.6752 
1.02175 5 7iIr_ Lys InN 12.1342 1.06200 6 74W~ Lys LyNin 11.6743 
1.0223 1 82Pb LB InMin 12.127 1.06357 OR Seta DyNy1vu 11.6570 
1.0226 1 94Pu Li IynMy 12.124 1.0644 2 82 Pb InMyy 11.648 
1.02467 5 744W Ly Abs. Edge 12.0996 1.0644 ay RT| IyMy 11.648 
1.0250 2 74W Ly10rv,v 12.095 1.06467 3 isda, Ly LyOrnr 11.6451 
1.02503 5 760s Im Ini 12.0953 1.0649 2 80Hg inn 11.642 
1.02613 7 75Re Lys LyNin 12.0824 1.06544 Son Sie armel L,0n 11.6366 
1.02775 3 744W Iu LO 12.0634 1.06712 2 92U Ll IynMy 11.6183 
1.02789 7 79 Au LBro IyMyy 12.0617 1.06771 Oe (sve 10; 11.6118 
1.0286 1 81Tl Dyin 12.053 1.06785 9 79Au LB; IyMur 11.6103 
1.02863 3 74W Ly’ LO 12.0530 1.06806 3 744W Ly Nu 11.6080 
1.03049 5 87Fr Lm InnMy 12.0313 1.06899 5 86Rn La, IynMiy 11.5979 
1.0317 3 74W LO; 12.017 1.07022 3 79Au_ Lf InnNy 11.5847 
1.03233 5 75Re Lys Nu 12.0098 1.07188 5 79Au Lf InnN1v 11.5667 
1.0323 2 82 Pb IyMy 12.010 1.07222 7 80Hg Lf, IyMn 11.5630 
1.03358 7 80Hg Lf; LyMin 11.9953 1.0723 1 osetia Lary, Abs. Edge 11.562 
1.0346 9 83 Bi DMyu 11.98 1.0724 2 iS Pies LB; LynO1w,v 11.561 
1.0347 Te OZ ee Lt InnMiy 11.982 1.07448 5 74W_ Lye Dy101y 11.5387 
1.03699 9 75Re Lye Ly101y 11.956 1.0745 1 74W Ly Abs. Edge 11.538 
1.0371 1 75Re Ln Abs. Edge 11.954 1.0756 2 79 Au Iy;My 11.526 
1.03876 7 79 Au ImnPu,m 11.9355 1.0761 3 78 Pt Iy1On, m1 11.521 
1.03918 Seeolel ame Lp, In Mi 11.9306 1.0767 1 75Re InNin 11.515 
1.0397 1 75 Re LyOrr1 11.925 1.0771 1 74W~ Lv InNy1 11.510 
1.03973 5 760s IyNin 11.9243 1.07896 5 718: Bt, Lu IynWy1,vir 11.4908 
1.03974 2 30 Brae Kay KlIin 11.9242 1.0792 2 74W LyOnr 11.488 
1.03975 7 80Hg Lf, InnNy 11.9241 1.07975 7 80Hg LBs Imn Ny 11.4824 
1.04000 5 79 AW Lim Abs. Edge 11.9212 1.08009 9 90Th Lt InnMy 11.4788 
1.0404 1 75Re Lv LyNy1x 11.917 1.08113 4 74W) Lys Ly101 11.4677 
1.04044 3 79Au_ LBs Ly101w,v 11.9163 1.08168 3 78 Pt LB, L110; 11.4619 
1.04151 7 80Hg = Lfis IynNrv 11.9040 1.08205 7 73Ta Lyn LyNy 11.4580 
1.0420 1) 75:Re LNy 11.899 1.08353 3 79Au Lf InMyy 11.4423 
1.04230 5 87Fr Las ImnMiy 11.8950 1.08377 joniouha LyNiv 11.4398 
1.0428 6 93Np LI Im 11.890 1.0839 {| 75\Re InNu 11.438 
1.04382 2 35Br Kae Kly 11.8776 1.08500 5 85At Lay IynMy 11.4268 
1.04398 5 75Re Lys L101 11.8758 1.08975 5 7itr Lp, IyMy 11.3770 
1.0450 2 79 Au Iyn0n,n1 11.865 1.09026 7 79 Au IynNiut 11.3717 
1.0450 1D S3rAsen KK Abs. Edge 11.865 1.0908 1) -91;Pay Ey IynMy 11.366 
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X-Ray Wavelengths 
TABLE B (Continued) 


a 


Wavelength Wavelength 
At p.e. Element Designation keV A* 
a 
1.0916 5 80Hg LBu InMin 11.358 1.13687 
1.09241 tf EVR 155) InM, 11.3493 1.13707 
1.09388 5 75Re Lys IyNy 11.3341 1.13794 
1.09671 5 85At Laz IynMyy 11.3048 1.13841 
1.09702 CWS S7itipiby LB IyMyy 11.3016 1.1387 
1.09855 3 74W In InNiw 11.2859 1.1402 
1.09936 4 73Ta Lys IyNin 11.2776 1.1405 
1.0997 1 8iTl InMy 11.274 1.1408 
1.0997 th TP ati g8e Abs. Edge 11.274 1.14085 
1.09968 7 79 Au Lin Ni 11.2743 1.14223 
1.0999 2 80Hg IM, oie272 1.1435 
1.10086 9 72 HE LO 11.2622 1.14355 
1.10200 Be) Md idk de fH InnNy 11.2505 1.14386 
1.10303 SY UPJ shies To57 LO 11.2401 1.14442 
1.10376 Sa, Eteiryar Ly0On 11.2326 1.14537 
1.10394 5 78 Pt LBs DM 11.2308 1.1489 
1.10477 2 34Se Kay KLlin 11.2224 1.14933 
1.1053 Loe ores DN en 1.1548 
1.1058 be agitate Lin Abs. Edge uM heap 1.15519 
1.10585 Sh Yih bs TBs Ly1Orw,v 11.2114 1.1553 
1.10651 3 79 Au Lf, IyMy 11.2047 1.15536 
1.10664 9 72 HE L;0; 11.2034 1.1560 
1.10882 2 34Se Kaz KLIyy 11.1814 1.15781 
1.10923 6 77 Ir LIyn0n,n1 11 1772 Ts 15830 
1.11092 3 79Au LBs Lyn 11.1602 1.1600 
1.11145 4 77Ir Iu DIynNy1.vu 11.1549 1.16107 
1.1129 2 (3srt InMy 11.140 1.16138 
1.1137 1 (Sula L ry Abs. Edge 11.132 1.16227 
1.11386 4 84Po La IinMy 11.1308 1.1640 
1.11388 3 73Ta Lye LyOr1y 11.1306 1.16487 
1.11489 3 77Ir LB; Ly 01 11.1205 1.16545 
1.1149 2 74W InNui1 11.120 1.1667 
1.11508 4 90Th Ll IynMy 11.1186 1.16719 
1.11521 Oe ole IyNy 11.1173 1.16962 
1.1158 esta ee IyNy1 11.1113 1.16979 
1.11658 oz Ger ks Abs. Edge 11.1036 1.1708 
1.11686 2 32Ge Kp, KNyan 11.1008 1.17167 
1.11693 9 73Ta Ly0m 11.1001 1.17218 
1.11789 OSs le Ln 011 11.0907 1.1729 
1.1195 1 32Ge KBs KMy,v 11.0745 1.17501 
1.11990 2S rt. LB: IuMyy 11.0707 1.17588 
1.1205 1 /sila'> Lys IO; 11.0646 1.17721 
1.12146 9 72H Ly IyNy 11.0553 1177S 
1.1218 3 74W InNy 11.052 1.17788 
1.12250 9 72 Hf IyNy 11.0451 1.17796 
1.1226 27 78:Pt ImNur 11.044 1.17900 
1.12548 5S 84Po Laz IynMyy 11.0158 1.17953 
1.12637 6 760s LB, IyMy 11.0071 1.17955 
1.12769 3 Shay En InMy, 10.9943 1.17958 
1.12798 5 79 Au LB InMyy 10.9915 1.17987 
1.12894 2 32Ge Kp KMyy 10.9821 1.1815 
1.12936 O32 Gel KBs KMy 10.9780 1.1818 
1.1310 2 78 Pt ImNn 10.962 1.1827 
1.13235 3 74W~ Lys IyyNy 10.9490 1.1853 
1.13353 5 760s LB IyMy 10.9376 1.1853 
1.13525 5 79 Au IyMy 10.9210 1.18610 
1.13532 Seriiir LB LmNy 10.9203 1.18648 
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Element 


(ola 
77 Ir 

73 Ta 
72 Hf 
80 Hg 
71 Lu 
76 Os 
76 Os 
77 Ir 

78 Pt 
71 Lu 
78 Pt 
83 Bi 

72 Hf 
76 Os 
77 Ir 

76 Os 
72 HE 
72 Hf 
73 Ta 
83 Bi 

77 1r 

77 Ir 

72 Hf 
73 Ta 
71 Lu 
72 Hf 
71 Lu 
80 Hg 
75 Re 
77 Ir 

78 Pt 
88 Ra 
78 Pt 
76 Os 
79 Au 
76 Os 
75 Re 
73 Ta 
82 Pb 
33 As 
75 Re 
75 Re 
72 Hf 
71 Oe 

72 Hf 
71 Lu 
76 Os 
77 Ir 

33 As 
75 Re 
70 Yb 
70 Yb 
70 Yb 
71 Lu 
75 Re 
82 Pb 


Designation 


InNy 
Lyn 
InNry 
DyNin 
InMy 
Abs. Edge 
LinO1w,v 
Abs. Edge 
DM 
IyMn 
LyOn,m1 
Im 
ImMy 
LyNu 
LinNy1,vi1 
InMy 
Iyn01 
Abs. Edge 
In0ry 
InNin 
ImmMry 
Dyin 
InMyy 
InNyx 
InNun 
IyNy 
L101 
Lyi 
InMy 
IyMy 
ynNVun 
InMin 
IynMy, 
IyMy 
IinNy 
InMy 
InrNry 
IyMyy 
InN, 
IinMy 
KIn1 
IynOt,v 
Abs. Edge 
InNy 
InN 
InN 
yin 
IyMin 
IyMy 
DynNyivu 
Abs, Edge 
L;Ow.y 

Ly 01,111 
IyNiu 
L110; 
IynMyy 


X-Ray Wavelengths 
TABLE B (Continued) 


—————— 


Wavelength Wavelength 
A* p.e. Element Designation keV AS p.e. Element Designation keV 
1.1886 1 70 Yb D0; 10.4312 1.254054 9 32Ge Ka Kly 9.88642 
1.18977 7 760s InMy 10.4205 1.2553 1 73Ta Ly Abs. Edge 9.8766 
1.1958 1 31) Ga eK Abs. Edge 10.3682 1132555 1 73\Tas LB; LyOrv,v 9.8750 
1.19600 2 6G KBs KNy 1 10.3663 1.25778 4 73Ta Lu Inn Ny1,vir 9.8572 
1.19727 7 760s Lp IyMy 10.3553 1.258011 9 32Ge Kaz KIy 9.85532 
1.1981 2 31Ga_ KB; KMyyv 10.348 1.25917 5 75Re Lp, IyMy 9.8463 
1.1985 Teele Evy Abs. Edge 10.3448 1.2596 1) jiLuse Es LyNz 9.8428 
1.1987 1 7iLu Ly In0ry 10.3431 1.2601 3 73 Ta Lyn0n, 101 9.839 
1 ° 20086 if 76 Os Lynn 10 . 3244 ih 26269 5 74 W LB; IyMy1 9. 8188 
1.2014 1 7i-Lu Ly011,101 10.3198 1.26385 2) (oulam Lb B7 LyO; 9.8098 
1.20273 3 79Au Lyn InMy, 10.3083 1.2672 2 74W IynNun 9.784 
1.2047 1 71Lu. Lys L101 10.2915 1.26769 5 70Yb Im InNyy 9.7801 
1.20479 7 744W~ LBs IyMy 10.2907 1.2678 2 69Tm Lys LyNin 9.779 
1.20660 4 75Re Lh IunNy 10.2752 1.2706 1638. Eee Ly Abs. Edge 9.7574 
1.2069 De diay LB InMiu1 10.273 1.2728 2 74W InMy 9.741 
1.20739 4 81Tl Lm IynMy 10.2685 1.2742 2 69Tm Lye IyNy 9.730 
1.20789 2eol Ga i Bi KMin 10.2642 1.2748 dE S3 Bie Le DIyn1M 9.7252 
1.20819 5 75Re Lis IinNiw 10.2617 1.2752 2 68Er ly LyO31,101 9.722 
1.20835 5 31Ga_ KBs; KM 10.2603 1.27640 3. 79Au Lau IymMy 9.7133 
1.2102 2 shir IyMy 10.245 1.2765 2 74W Ini 9.712 
1.2105 il CEM ESI | 285 Dyn 10.2421 1.27807 So So le es LIinMin 9.7007 
1.21218 3 74W  LBro IyMyy 10.2279 1.281809 9 74W Lp, InMiy 9.67235 
1.213 Es ode InMy 10.225 1.2829 5 84Po Li IinMy 9.664 
1.21349 5 760s LBs InnNy 10.2169 1.2834 1 30;Zns _K: Abs. Edge 9.6607 
1.21537 5) az tee Leys Iy1Ny 10.2011 1.28372 2 30Zn Ke KN, 9.6580 
1.21545 3 74W LBs; Imn101w,v 10.2004 1.28448 Sh 7s In InMy 9.6522 
122155 1 74W Ly Abs. Edge 10.1999 1.28454 2 73Ta LB. IynNy 9.6518 
1.21844 5 760s Lf, IyMy 10.1754 1.2848 1 30Zn KB; KMy,v 9.6501 
1.21868 5 74W Lu IunNy1,vur 10.1733 1.28619 5 73Ta LBs IynNry 9.6394 
1.21875 3 81Tl Lae IynMyy 10.1728 1.28772 3 79Au- Lae IinMyy 9.6280 
1.22031 5 75Re Ls IyMin 10.1598 1.2892 1 69Tm Ly Abs. Edge 9.6171 
1.2211 2 74W Ly 031,111 10.153 1.28989 7 74W~ LB Iyn Ny 9.6117 
1.22228 4 7iLu Im InN 10.1434 1.29025 9 72HE LB, IyMy 9.6090 
1722232 5 70Yb Lys LyNin 10.1431 1.2905 2 69Tm Lys In01y 9.607 
1.22400 4 74W~ Lp, IynO; 10.1292 1.2927 1 75Re LBu InMyrn 9.5910 
1.2250 1 69Tm Ly; Abs. Edge 10.1206 1.2934 2 760s InnMy 9.586 
1.2263 3 69Tm Ly0r1w,v 10.110 1.29525 2 oUiZn KBi,3 KMy1,11 9.5720 
1.2283 1 75 Re Dyn Nin 10.0933 1.2972 LO i2.Hie lay Abs. Edge 9.5577 
1.22879 7 70Yb Lye IyNu 10.0897 1.29761 ch YP) ebe OR), IynOrw,v 9.5546 
1.2294 2 69Tm ln LyOr, 11 10.084 1.29819 9 72HE LB IyMyy 9.5503 
1.2305 1 75 Re InMy 10.0753 1.30162 5 74W Lp IyMy 9.5252 
1.23858 2 s75sRey ‘LA: IynMyy 10.0100 1.30165 OR i2 ia La IimNyivu 9.5249 
1.24120 5 80Hg La InmmMy 9.9888 1.30564 5 72Hf Lp, JO; 9.4958 
1.24271 3 70Yb Lye In101v 9.9766 1.3063 1 70Yb Lys Jay 9.4910 
1.2428 1 20;¥b, Diy Abs. Edge 9.9761 1.30678 Se afoeLane LBs IxMy1 9.4875 
1.2429 2 18Pt, Ln InM, 9.975 1.30767 iu 82 Eby oLt LinMi 9.4811 
1.24385 7 82Pb Ls DIynMin 9.9675 1.3086 1 73Ta IynNin 9.4742 
1.24460 3 74W LB: IinNvy 9.9615 1.3112 2 80Hg Ls IymMy1 9.455 
1.2453 dee OYib In 0,111 9.9561 1.31304 3 78 Pt La IynnMy 9.4423 
1.24631 3 74W LBs LinNiv 9.9478 1.3146 1 68Er Lys DIyNin 9.4309 
1.2466 2 ola LBs IyjMy 9.946 1.3153 2 69Tm Im InNiv 9.426 
1.2480 2 760s Lf. InMm 9.934 1.31610 7 83Bi Rare 9.4204 
1.24923 5 70Yb Lys In0; 9.9246 1.3167 1 S/3e0a ImnNiu 9.4158 
1.2502 Kv w h(a hs InMn 9.917 1.31897 9 73\Ta InjMy 9.3998 
1.25100 5 75Re LBs InN 9.9105 1.3190 1 67Ho Ly Abs. Edge 9.3994 
1.25264 7 80Hg Laz IynMiv 9.8976 1.3208 3 67 Ho LyOw,v 9.387 
1.2537 2 3Ts Ihe 4 IMrv 9.889 1.3210 DikEn Lye eae 9.385 
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X-Ray Wavelengths 
TABLE B (Continued) 


ee 


Wavelength 
a p.e. Element Designation keV A* p.e. Element Designation keV 
OE OO 
1.3225 2 67Ho lyn L011, 111 9.374 1.3948 1 70Yb Lp; Ln01 8.8889 
p 9.3618 1.3983 2 67Ho Lys L101 8.867 
1.32432 2 78Pt Las InmMyy 
1.32639 § 72Hf Lf IynNy 9.3473 1.40140 5 7iLu Lp; LyMin 8.8469 
1.32698 3 73Ta Lh InMiy 9.3431 1.40234 5 760s Las LyMyy 8.8410 
1.32783 5 72HE Lis LinNiv 9.3371 1.4067 3 68Er Lys InN, 8.814 
1.32785 7 760s Ln InMy 9.3370 1.41366 7 79 Au Lt IniMy 8.7702 
1.33094 8 73Ta LBs LyNz 9.3153 1.41550 5 70 Yb LB2,16 LIunNiw,v 8.7588 
1.3358 1 71Lu Lf, Iy;My 9.2816 1.41640 7 66Dy Lys IyNin 8.7532 
1.3365 3 74W IyMy 9.277 1.4174 2 67Ho Im InNry 8.747 
1.3366 1 75Re InMi 9.2761 1.4189 1 SVU a, InN 8.7376 
1.3386 1 68Er Ly Abs. Edge 9.2622 1.42110 3 74W Ln InMy, 8.7243 
1.3387 2 74W Lpu InMin 9.261 1.4216 1 80Hg Li IynMy 8.7210 
1.3397 3 68Er Lys Ly Ory 9.255 1.4223 1 65¢0b™ Ly Abs. Edge 8.7167 
1.340083 9 31Ga Kay KIy1 9.25174 1.42278 7 66Dy Lye LIyNn 8.7140 
1.3405 1 7Lu Lm Abs. Edge 9.2490 1.4228 3 65Tb LOw,v 8.714 
1.34154 § 81Tl Lt LyMi 9.2417 1.42359 3 /tibw Zs; InMy 8.7090 
1.34183 7 71Lu Ls ImnOrv,v 9.2397 1.4276 2 65Tb Ly L,0n,11 8.685 
1.3430 2) 71ELa LBi0 LyMyy 9.232 1.43025 9 72 Hf IM, 8.6685 
1.34399 1 31Ga Ka. Kly 9.22482 1.43048 9 73Ta IyMy 8.6671 
1.34524 9 71 Lu Lyn On, 11 9.2163 1.4318 2 air IEG Loy 8.659 
1.34581 3°73Ta LB I)Mn 9.2124 1.43290 4 75Re La InmMy 8.6525 
1.34949 5 iu Lp; In 0; 9.1873 1.4334 1 69Tm Ln Abs. Edge 8.6496 
1.34990 (mOcte Dees IynMy 9.1845 1.4336 3 69Tm Lf, IjMy 8.648 
1.35053 9 72 Hf ImnNim 9.1802 1.4349 2 69Tm Lf; LiOrv,v 8.641 
1.35128 3 iin Lai ItnMy 9.1751 1.435155 7 30Zn Kau KLIin 8.63886 
1.35131 7 79Au_ Ls ImnMin 9.1749 1.43643 9 72HE LBu InMin 8.6312 
1.35300 5 72HE Ls IyMin 9.1634 1.439000 8 30Zn Kaz KLly 8.61578 
1.3558 2 69Tm Lys InNy 9.144 1.44056 5 7iLu Lp, IyMy 8.6064 
1.35887 9 72 Hf ImNun 9.1239 1.4410 3 69Tm Lf LIyMry 8.604 
1.36250 SAIPIEEES Devs ImnMy 9.0995 1.44396 5 75Re Laz IinMyy 8.5862 
1.3641 2 68Er Im InNyw 9.089 1.4445 1 66Dy Ly Abs. Edge 8.5830 
1.3643 2 67Ho Ly: OyNin 9.087 1.44579 7 66Dy Lys Ln Ory 8.5753 
1.3692 1 66Dy Ly Abs. Edge 9.0548 1.45233 5 70Yb Lf; DyMyn 8.5367 
1.3698 2 67Ho Ly Nu 9.051 1.4530 2 (8iPte Zt IwmMy 8.533 
1.37012 3 71Lu Lp, InnNy 9.0489 1.45964 9 79Au Li IM, 8.4939 
1 .3715 1 71 Lu LBs IynNirv 9.0395 1 .4618 2 67 Ho Lys InN 8.481 
1.37342 5 75Re Ln InMy 9.0272 1.4640 2 69Tm LBeors ImNw,v 8.468 
1.37410 Se72HE® Lf; InMry 9.0227 1.4661 1 70Yb Lp, IymNy 8.4563 
1.37410 5 72Hf LB. IynNy 9.0227 1.47106 Ook aie Lae InMy 8.4280 
1.37459 7 66Dy In L;0n,m1 9.0195 1.4718 2 65Tb Lys LyNin 8.423 
1.3746 2 80Hg Lt ImnMy 9.019 1.47266 7 66Dy Im InNiv 8.4188 
1.38059 5 29Cu K Abs. Edge 8.9803 1.4735 2 760s Ls IinMyn 8.414 
1.38109 3 29Cu Kp, KMyyv 8.9770 1.47565 5 70Yb Lf IuMry 8.4018 
1.3838 1 70Yb Lf, IyMy 8.9597 1.4764 2 65Tb Ly: ONu 8.398 
1.38477 Spee baw ee! IimnMy 8.9532 1.47639 2 74W La InnMy 8.3976 
1.3862 1 70Yb Lin Abs. Edge 8.9441 1.4784 1 64Gd Ly Abs. Edge 8.3864 
1.3864 1 73Ta LBu InMyn 8.9428 1.48064 9ni2 Ht InMy 8.3735 
1.38696 7 70Yb Lf, Im Orw,v 8.9390 1.4807 3 64 Gd L,O1w,y 8.373 
1.3895 2 78 Pt Ls IynMin 8.923 1.4835 1 68 Er Ly Abs. Edge 8.3575 
1.3898 1 70 Yb DIyn0n,m 8.9209 1 4839 2 64 Gd ly LyOn,n1 8.355 
1.3905 1 67Ho Ly Abs. Edge 8.9164 1.4848 3 68Er Lf; ImOnw,yv 8.350 
1.39121 5 760s La IynMy 8.9117 1.4855 5 68Er Lf, IyjMy 8.346 
1.3915 1 70Yb LB IyMyy 8.9100 1.48743 2 74W Loe IynMyy 8.3352 
1.39220 5 72HE Lp, DIyMyy 8.9054 1.48807 1 28Nie EK Abs. Edge 8.33165 
1.392218 9 29Cu KBis KMy,m 8.90529 1.48862 4 28Ni KB; KMy7 8.3286 
1.3923 2 67Ho Ly InO1y 8.905 1.49138 3 70Yb LR IyMn 8.3132 
1.3926 1 29Cu Kp, KMyy 8.9029 1.4930 S7Ux= SL IM 8.304 


E-178 


Wavelength 


A* 


p.e. Element 
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3 
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68 Er 

68 Er 

78 Pt 

28 Ni 

65 Tb 
65 Tb 
69 Tm 
65 Tb 
68 Er 

69 Tm 
75 Re 
66 Dy 
73 Ta 
72 Hf 
64 Gd 
65 Tb 
69 Tm 
13°08, 
64 Gd 
71 Lu 
76 Os 

67 Ho 
67 Ho 
63 Eu 
29 Cu 
77 Ir 

63 Eu 
29 Cu 
69 Tm 
67 Ho 
68 Er 

64 Gd 
74 W 

64 Gd 
67 Ho 
68 Er 

72 Hf 

64 Gd 
71 Lu 
65 Tb 
75 Re 
72 Hf 

76 Os 

68 Er 

66 Dy 
70 Yb 
63 Eu 
66 Dy 
64 Gd 
63 Eu 
66 Dy 
62 Sm 
68 Er 

66 Dy 
62 Sm 
66 Dy 
27 Co 


Designation 


Iyn0; 
IyMry 
IynMy, 
KMy,m 
Abs. Edge 
Iy10ry 
IyMin 
Ly10; 
InnNw,v 
Iyn 1 
IynMyn 
InN 
IinMy 
IM; 
LIyNin 
Ini 
InMyy 
IinMyy 
IyNu 
InMy 
IynMy 
Abs. Edge 
Imm Or,v 
Abs. Edge 
Klin 
InnMy, 
L;0u,m 
KLy 
IM 
IyMryy 
LM 
Abs. Edge 
DIynMyn 
In Oty 
LurNiw,v 
Inn 
InnMy 
Ly0; 
InM, 
InN 
IynMy 
IynMyy 
IynMy 
InMyy 
IynOry,v 
InMy1 
IyNin 
Abs. Edge 
InNry 
DyNu 
IyMy 
Abs. Edge 
IyjMn 

Iyn 0; 

Ly 011,111 
IyMy 
Abs. Edge 


X-Ray Wavelengths 
TABLE B (Continued) 


Wavelength 

keV AS p.e. Element Designation keV 
8.298 1.60891 3 27Co KBs KMy,v 7.7059 
8.298 1.61264 9 W3iTas Es IyMyn 7.6881 
8.268 1.61951 3 Jiu Lat IynMy 7.6555 
8.26466 1.6203 2 67Ho Lz IyMyq1 7.6519 
8.2527 1.62079 2 27Co KBs KMy1m1 7.64943 
8.246 1.6237 2 67Ho Lz IynNVy 7.6359 
8.231 1.62369 7 66Dy Lois InmnNrw,v 7.6357 
8.212 1.6244 3 874.Wiee Li DynMyy 7.6324 
8.1890 1.6271 1 63Eu Ly Abs. Edge 7.6199 
8.177 1.6282 2 63Eu Lye Iy0y 7.6147 
8.1682 1.63029 S (Lue Las IinMyy 7.6049 
8.1661 1.63056 Sis RemeeLe ImnMy 7.6036 
8.1461 1.6346 2 63Eu Lys IO; 7.5849 
8.1393 1.63560 5 70Yb Lyn InM, 7.5802 
8.105 1.6412 2 64Gd Lys IyNy 7.5543 
8.102 1.6475 2 67Ho Lf IynMryy 7.5253 
8.101 1.6497 1 65Tb Lyn Abs. Edge 7.5153 
8.0879 1.6510 2 65Tb LBs Ly1Otv,v 7.5094 
8.087 1.65601 3 62Sm Lys IyNun 7.487 
8.0858 1.6574 2 63Eu Im InNry 7.4803 
8.079 1.657910 8 28Ni Ka Klin 7.47815 
8.0676 1.6585 2 65Tb LB, Lyn 0; 7.4753 
8.062 1.6595 2 67Ho Lp, IyMy 7.4708 
8.0607 1.66044 6 62Sm Ly. IyNy 7.467 
8.04778 1.661747 8 28Ni Kaz KLly 7.46089 
8.0458 1.66346 Oo V/2iite Ls InMy1 7.4532 
8.0304 1.6673 3 65Tb LBio IyMyy 7.436 
8.02783 1.6674 5 61Pm IL; Abs, Edge 7.436 
8.026 1.67189 4 70Yb La InnMy 7.4156 
8.006 1.67265 Om i3:Tal Lt IinMy 7.4123 
7.9392 1.6782 1 74W Li ImnMy 7.3878 
7.926 1.6822 2 66Dy Lp; IyMyn 7.3702 
7.925 1.68285 5 70Yb_= Lag IinMyw 7.3673 
7.911 1.6830 2 65Tb Lois Iii, ,v 7.3667 
7.909 1.6953 1 62Sm Ly Abs. Edge 7.3132 
7.8990 1.6963 2 69Tm Lyn InMy, 7.3088 
7.894 1.6966 9 62Sm Ly InOrw 7.308 
7.8575 1.7085 2 63Eu Lys InN 7.2566 
7.8535 1.71062 7 66Dy Lf, InMry 7.2477 
7.8525 1.7117 1 64Gd Lin Abs. Edge 7.2430 
7.8446 1.7130 2 64Gd LBs Iyn101w.v 7.2374 
7.8222 1.7203 2 64Gd Lf, Iy10; 7.2071 
7.8109 1.72103 7 66Dy Lp, IyMy 7.2039 
7.8055 1.72305 OV 2 Hie Lt ImmMyy 7.1954 
7.8052 1.7240 3 64Gd Lp, IyjMy 7.192 
7.7961 1.72724 3 62Sm Im InN 7.178 
7 . 7897 1; 7268 2 69 Tm Len LIyMy 7 ° 1799 
7 . 7858 73 72841 5 73 Ta Li IynMy 7 ‘ 1731 
7.7677 1.7315 3 64Gd LB IyMy 7.160 
7.7501 1.7381 2 69Tm La: InnMiy 7.1331 
7.7478 1.7390 1 6ONd Ly Abs. Edge 7.1294 
7.7453 1.7422 2 6548b= LBs InN 7.1163 
7.7272 1.74346 1 26Fe K Abs. Edge 7.11120 
7.714 1.7442 1 26Fe KB; KMywv 7.1081 
7.7130 1.7445 4 6ONd Ly LyOq1, 111 7.107 
7.70954 1.7455 2 64Gd Loi. ImNr.v 7.1028 
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X-Ray Wavelengths 


TABLE B (Continued) 


a 


E-180 


Wavelength Wavelength 
A p.e. Element Designation keV A* 
Joe eee 
1.7472 2 65Tb Lf; LyMy1 7.0959 1.9255 
1.75661 2 26Fe Kf: KMyz3m 7.05798 1.9255 
1.7566 1 68Er Ly InMy 7.0579 1.9355 
1.7676 5 61Pm Ly Abs. Edge 7.014 1.936042 
1.7760 1 aia ae Le IyMy 6.9810 1.9362 
1.7761 1 63Eu Ln Abs. Edge 6.9806 1.939980 
1.7768 3 65Tb Lf InMyy 6.978 1.94643 
1.7772 2 63Eu Lp; IynOrw,v 6.9763 1.9550 
1.77934 3 62Sm Lys LyNy 6.968 1.9553 
1.78145 Sei 2eites LF IyMy 6.9596 1.9559 
1.78425 9 68Er Lam ImMy 6.9487 1.9602 
1.7851 2 63Eu Lp, Ly101 6.9453 1.9611 
1.7864 2 65Tb Lh DM 6.9403 1.96241 
1.788965 9 27Co Ka KIyy 6.93032 1.9730 
1.7916 3 63Eu Lf, LIyMy 6.920 1.9765 
1.792850 9 27Co Kae Kly 6.91530 1.9780 
1.7955 2 68Er La IynnMyy 6.9050 1.9830 
1.7964 4 60Nd Lys LyNin 6.902 1.9875 
1.7989 9 61Pm Im InNw 6.892 1.9967 
1.7993 3 63 Eu LB LI;My 6.890 1.99806 
1.8013 4 60Nd Ly LyNy 6.883 2.00095 
1.8054 2 64Gd 6s Ly 6.8671 2.0092 
1.8118 2 63 Eu Lois IinNiw,v 6.8432 2.0124 
1.8141 be Re a Abs. Edge 6.834 2.015 
1.8150 2 64Gd Lf; DyMyr1 6.8311 2.0165 
1.8193 4 59Pr Ly L,011,111 6.815 2.0205 
1.8264 2 67Ho Lyn InMy 6.7883 2.0237 
1.83091 DAO be £2 IynMy 6.7715 2.0237 
1.8360 Liew 2 ImMy 6.7528 2.0360 
1.8440 1 60Nd Ly Abs. Edge 6.7234 2.0410 
1.8450 2 67Ho La IimMy 6.7198 2.0421 
1.8457 1 62Sm Ly Abs. Edge 6.7172 2.0460 
1.8468 2 64Gd Lf InMy 6.7132 2.0468 
1.84700 9 62Sm Lf; ImOwv 6.7126 2.0487 
1.8540 2 64Gd Lf, IyMy 6.6871 2.0494 
1.8552 5 60Nd Lys IO; 6.683 2.0578 
1.8561 2 67Ho Laz ImMiy 6.6795 2.0678 
1.85626 3 62Sm Lf, Ly10 6.679 2.07020 
1.86166 3 62Sm Lf, IxMy 6.660 2.07087 
1.86990 3 62Sm Lio IyMy 6.634 2.0756 
1.8737 2 63Eu Le Ly 6.6170 2.0791 
1.8740 4 59Pr Lys LyNin 6.616 2.0797 
1.8779 2 6ONd Im InNiyw 6.6021 2.08487 
1.8791 4 59Pr Ly IyNy 6.598 2.0860 
1.8821 3 62Sm Los ImNw,v 6.586 2.0919 
1.8867 263. Eun LBs IyMyn 6.5713 2.1004 
1.8934 oy osiCem Ly Abs. Edge 6.548 2.101820 
1.89415 SY ffi sao, ee! IM, 6.5455 2.1039 
1.89643 5 25Mn K Abs. Edge 6.5376 2.1053 
1.8971 1 25Mn KB; KMyyv 6.5352 2.10578 
1.89743 7 66Dy Ln InMy, 6.5342 2.1071 
1.8991 4 58Ce Ly L,011,111 6.528 2.1103 
1.90881 3 66Dy La IynMy 6.4952 2.1194 
1.91021 2 25Mn Kis KMy, 11 6.49045 2.1209 
1.9191 1 61Pm Ly Abs. Edge 6.4605 2.1268 
1.91991 3 66Dy La. ImMy 6.4577 2.1315 
1.9203 2 63Eu Lp, InMy 6.4564 2.1315 


p.e. Element 
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2 


63 Eu 
59 Pr 
60 Nd 
26 Fe 
59 Pr 
26 Fe 
62 Sm 
69 Tm 
58 Ce 
61 Pm 
58 Ce 
59 Pr 
62 Sm 
65 Tb 
65 Tb 
57 La 
5/ La. 
65 Tb 
60 Nd 
62 Sm 
62 Sm 
60 Nd 
58 Ce 
68 Er 
60 Nd 
59 Pr 
58 Ce 
60 Nd 


Designation 


IyMy 
Abs. Edge 
IyxNy 
KlLyr 
Iy0; 
KLly 
Inn 
IynMy, 
LyNin 
IynNiw,v 
DNiu 
InN 
DyMyy 
InMy 
IynMy 
Abs. Edge 
LyOn,11 
LinMry 
Abs. Edge 
InMyy 
IyMy 

Lyn 0; 
Abs. Edge 
IinM, 
IyMy 
InN 
Ly10; 
IyMry 
DinNw,v 
LyNin 
DyMin 
DyNi1 
IynMy 
InNiw 
InMy 
IwnMry 
Abs. Edge 
Abs. Edge 
KMywyv 
LyOy,u1 
Abs. Edge 
Iy;Myy 
KMy1,11 
IyyMy 
Iyn01 
IyMy 
Kly 
IynNy 
Abs. Edge 
KIn 
IyMyy 
InNy 
IynNwv 
IynnMy 
DM 
InMy 
ImMyy 


5.963 


aeSeeeesess 


BES 


AAMAARAARARA NARA 
SAR 


Re 


Wavelength 


A*® 


bd 
— 
Ww 
rs 
i) 


1387 


p.e. Element 


2 
2 
3 
a 
1 
3 
2 
S) 
2 
2 
3 
4 
5 
2 
1 
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3 
3 
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2 
2 
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4 
3 
1 
1 
6 
1 
3 
3 
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2 
z 
3 
4 
3 
3 
7 
3 
3 
2 
1 
2 
4 
3 
1 
2 
2 
4 
2 
3 
2 
5 


56 Ba 
56 Ba 
57 La 


Designation 


LyNin 
IyNin 
InNry 
IynM, 
Abs. Edge 
IyMy 
InMry 
Abs. Edge 
Lyn01 
LyOq1, 111 
I;My 
IynN1 
IyMyy 
IynMy 
Abs. Edge 
InN 
IynNrw,v 
IynMiy 
DM 
InMy 
IyNin 
IynM, 
Nir 
InNiy 
MyPin 
LM 
LIyMy 
Abs. Edge 
Abs. Edge 
KMyyv 
Abs. Edge 
Lyn01 
IyMy 
Lyn 
IynMy 
KMy,m 
KLy1 
IyMyy 
IymnMyy 
KLly 
IynNw,v 
M;0in 
InN 
DyMin 
IynMy 
Abs. Edge 
InNrywy 
IyMn 
IyMiy 
Abs. Edge 
IynMy 
IyMy 
Inn 
Lyn101 
IynMry 
IyMy 
Abs. Edge 


X-Ray Wavelengths 
TABLE B (Continued) 


Wavelength 

keV A* p.e. Element Designation keV 
5.8092 2.3913 IA GKejn t Lys L,011, 111 5.1848 
5.7885 2.40435 6 56Ba LB2,15 IinNiv,v 5.1565 
5.7431 2.4094 4 60Nd Ln InMy, 5.1457 
of-/ PX! 2.4105 3 S7La Jf; IyMin 5.1434 
5.7216 2.4174 2 mos Lys InN 5.1287 
5.7216 2.4292 1 54Xe Ly Abs. Edge 5.1037 
5.721 2.442 9 90 Th M;On1 5.08 
5.7132 2.443 4 92U MO 5.075 
5.7026 2.4475 QBS SEL Ly2,3 LyN i111 5.0657 
5.6650 2.4493 Sosa ee LG, LIyMy1 5.0620 
5.660 2.45891 By Sy/a ee 2h InMyy 5.0421 
5.646 2.4630 Zoo br uaLay InnMy 5.0337 
5.6361 2.4729 3 59Pr Laz LIyuMyy 5.0135 
5.6233 2.4740 1 55Cs) Lyy Abs. Edge 5.0113 
5.621 2.4783 2 ol Csay LB; Iy;My 5.0026 
5.6134 2.4823 4 62Sm Li LinMy 4.9945 
5.6090 2.4826 2 56Ba Lf, IynN1 4.9939 
5.5918 2.4849 Ys ERC aE, Ly101 4.9893 
5.589 2.4920 2 255:C8: SE Bi0 IyMyy 4.9752 
Smooae 2.49734 >) B22 Ei eke Abs. Edge 4.96452 
5.5467 2.4985 Me PHA YO LEE KMyy,v 4.9623 
5.5420 2.50356 2 2 23.V Kay Klin 4.95220 
5.5311 2.50738 IAS IRSA Kaz Kly 4.94464 
5.50 2.5099 1g 525 Commer Abs. Edge 4.9397 
5.4981 2.5113 AY LVAD EM BA Ly0y1,111 4.9369 
5.4889 2.5118 2 ooiCs. 5 C6216 IynNyw,v 4.9359 
5.484 2.512 SE OOREL pala) InMy, 4,935 
5.4639 2.51391 22270) 4 Kis KMy,11 4.93181 
5.4629 2.5164 2 56Ba Lp; LyMyy 4.9269 
5.4528 2.527 4 91 Pa My01y 4.906 
5.450 2.5542 Gh ER SI In Abs. Edge 4.8540 
5.434 2.5553 2 56Ba Lf, IyMy 4.8519 
Rye 4334 PAE 5615 25S Ce Lea Iy1My 4, 8402 
5.4325 2.5674 2 52,te,, Eyes LyNy,u1 4.8290 
5.42729 2.56821 5 56Ba Lp, InMyy 4.82753 
on 41472 DP 5706 3 58 Ce Lox IynMyy 4. 8230 
5.415 2.58244 Seok In InNry 4.8009 
5.4078 2.5926 1 54Xe Ln Abs. Edge 4.7822 
5.405509 | 2.5932 2 ODS meLLBE Iu 4.7811 
5.3835 2.618 5 90 Th M0; 4.735 
5.38 2.6203 4 58Ce Ln InMy, 4.7315 
5.3707 2.6285 2 *55:Cs, . LBs IyMin 4.7167 
5.3651 2.6388 PRStiSbeee Lt Abs, Edge 4.6984 
5.3621 2.6398 2 S1Sb Ly Ly0y1, 011 4.6967 
5.3581 2.65710 9 S3I Lys IyNy 4.6660 
5.2804 2.66570 OS aa wee Ler InmMy 4.65097 
5.2765 2.6666 2 55Cs Lp IyMyy 4,6494 
5.2622 2.67533 5 S/La Le: IynMry 4.63423 
5.2470 2.6760 4 60Nd Li IM, 4.6330 
5.2304 2.6837 YP Le Cory” ach InMyy 4.6198 
5.2171 2.6879 LE Ryd RR Ba Abs. Edge 4.6126 
5.2114 2.6953 2 (SLSb . Lys DyNy1,m1 4.5999 
5.2079 2.71241 6 52\Te . Im InNiw 4.5709 
5.2077 2.71352 9 530 LB, IyMy 4.5690 
5.1941 2.7196 hy Reba Inn Abs. Edge 4.5587 
5.192 2.72104 9 531 LBi0 IyMyy 4.5564 
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X-Ray Wavelengths 
TABLE B (Continued) 


Nene Salle 


Wavelength Wavelength 
Ae p.e. Element Designation keV At p.e. Element Designation keV 
een eee 
2.7288 Si Aphal LB; Iyn01 4.5435 3.04661 9 52Te Lf IyMy 4.0695 
2.740 3) Sica Ly InMy 4.525 3.068 5 90Th Min Abs. Edge 4.041 
2.74851 227i Key KlIyy 4.51084 3.0703 120 Carer ia Abs. Edge 4.0381 
2.75053 Siocon LB2,15 LinNw,v 4.5075 3.0746 3 20Ca KBs KMy,v 4.0325 
2.75216 2 22Ti Kee KLli 4.50486 3.07677 Gu oz) hemaeL si InMyy 4.02958 
2.753 8 92U MyNin1 4.50 3.08475 9 50Sn Lys IyNy 4.0192 
2.762 ies DileSrae Fe Abs. Edge 4.489 3.0849 1 48Cd Ly Abs. Edge 4.0190 
2.7634 3) 21 Sc KBs KMy,v 4.4865 3.0897 2 2U.Ga KBi,s KMiz11 4.0127 
2.77595 5 56Ba La IynMy 4.46626 3.094 5 83 Bi My Abs. Edge 4.007 
2.7769 d SOSA Ih Abs. Edge 4.4648 3.11513 9 50Sn Lf, IyMy 3.9800 
2.7775 2 50Sn Ly LyOy, 1 4.4638 3.11513 9 51Sb_ LBs Im 3.9800 
2.7796 De 2Scmer KBs KMyz,11 4.4605 3.115 7h PEAY) My10; 3.980 
2.7841 4 59Pr Li ImnMy 4.4532 3.12170 9 50Sn Lio IyMyy 3.9716 
2.78553 5 56Ba Lae LinMiy 4.45090 3.131 3 90 Th MynOw,v 3.959 
2.79007 9 52Te Lys InNy 4.4437 3.1355 2°56 Ba , LE} IynMy, 3.9541 
2.817 2 92.0 MuNiw 4.401 3.1377 2 48Cd Lye LNun 3.9513 
2.8294 Sel S Dae cerry Abs. Edge 4.3819 3.1473 1 49In) Ly Abs. Edge 3.9393 
2.8327 2 50Sn = Ly23 OyNu,m 4.3768 3.14860 6 531 Lea IinMy 3.93765 
2.83672 ) ERI LBs Ly 4.3706 3.15258 9 51Sb_ Lp; IyMyy1 3.9327 
2.83897 9 52Te LB» IyMy 4.3671 3, 1557 1 50Sn = Ly Abs. Edge 3.9288 
2.84679 9 52Te LB IyMyy 4.3551 3.1564 3 50'sn”) 287 LynO0; 3.9279 
2.85159 3 51Sb Im Ini 4.34779 3.15791 6) 5a) Lay LinMyy 3.92604 
2.8555 1 52Te Lin Abs. Edge 4.3418 3.16213 4 49In In InNiyy 3.92081 
2.8627 3 56Ba Ln IyMy 4.3309 3.17505 3 50Sn LB2,15 InnNiw,v 3.90486 
2.8634 Slave IWS 9 Jae L110; 4.3298 3.19014 9 51Sb Lf, IyMyy 3.8364 
2.87429 O)  Kehal LBs IyMyr 4.3134 3.217 5 82Pb My, Abs. Edge 3.854 
2.88217 8 52Te LBo15 IynNiy,v 4.3017 3.22567 4 51Sb Lf InMyy 3.84357 
2.884 5 92U Min Abs. Edge 4.299 3.245 9 91 Pa My10; 3.82 
2.8917 4 58Ce Li IynMy 4.2875 3.24907 9 49In Lys InN 3.8159 
2.8924 DeSotCS ae Lay IinMy 4.2865 3.2564 1 47Ag Ly Abs. Edge 3.8072 
2.9020 ZOOL CS Lice IynMyy 4.2722 3.2670 29755. Cs 23 IyMy 3.7950 
2.910 2 91 Pa MuNiw 4.260 3.26763 9 49In LB, IyjMy 3.7942 
2.91207 9 531 LBs IyMy 4.2575 3.26901 9 50Sn JL InN 3.7926 
2.92 2 92U MiNuy 4.25 3.27404 9 49In Lio IyMyy 3.7868 
2.9260 Leeson ely Abs. Edge 4.2373 3.27979 Oh Spill In InMy 3.7801 
2.9264 2 49In Lys LyOy 11 4.2367 3.283 9 90 Th My10; 3.78 
2.93187 9 51Sb_ Lys InN 4.2287 3.28920 67 52 hew Lar IynMy 3.76933 
2.934 8 90 Th Mur 4.23 3.29846 9 52Te Lap LinMiy 3.7588 
2.93744 6 531 Ip InMyy 4.22072 3.30585 3 50Sn Jf; LM 3.7500 
2.948 2 92U Mym0w 4.205 3.30635 9 47Ag Lys DyNin 3.7498 
2.97088 9 52Te LBs IynNy 4.1732 3.31216 9 47Ag Lye LIyNn 3.7432 
2.97261 OR ESD mELAS IyMy 4.1708 3.3237 1 49In Lyy Abs. Edge 3.7302 
2.97917 9 51Sb LB IyMyy 4.1616 3.324 4 49In Lp, Ly101 3.730 
2.9800 2 49In Lye LyNy,1 4.1605 3.3257 1 48Cd Ly Abs. Edge 3.7280 
2.9823 1 50Sn Ly Abs. Edge 4.1573 3.329 4 92U MyNy 3.724 
2.9932 2. 55:Cs") Ly InMy, 4.1421 3.333 5 92U My Abs. Edge 3.720 
3.0003 1 iy! Sb Tin Abs. Edge 4.1323 3.33564 6 48 Cd In LyNrwv Oe 71686 
3.00115 3 50Sn In InN ry 4.13112 | 3.33838 3 49In Los LmNiwy 3.71381 
3.0052 3> Ol Sb¥ees py Ly101 4.1255 3.34335 9 50Sn Lf, IyMyx 3.7083 
3.006 SPU AlEE) fH) IynMy 4.124 3.346 SeSleLl mee Abs. Edge 3.705 
3.00893 9 S2Te Ls LM 4.1204 3.35839 3 20Ca Kan KL 3.69168 
3.011 2 90Th MyNiy 4.117 3.359 5 83Bi Mrz Abs. Edge 3.691 
3.0166 2 54Xe La IynMy 4.1099 3.36166 3 20Ca Kaz KLliy 3.68809 
3.02335 3 51Sb Lfox LiNiv.v 4.10078 | 3.38487 3 50Sn Lf; InMyy 3.66280 
3.0309 1 21iSc a kar KIyy 4.0906 3.42551 9 48Cd Lys LIyNy 3.61935 
3.0342 1 21Sc Kao Kly 4.0861 3.43015 9 48Cd Lf, IyMy 3.61445 
3.038 2 91 Pa Min0ww,v 4.081 3.43606 9 49In LBs Los 3.60823 
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Wavelength 


A* 


p.e. Element 


1 
2 
1 
9 
4 
5 
4 
6 
2 
9 
5 
1 
2 
5 
5 
1 
9 
4 
1 
2 
4 
9 
4 
5 
9 
1 
1 
3 
9 
9 
4 
9 
2 
9 
9 
5 
5 
5 
9 
Z 
9 
2 
2 
1 
3 
1 
9 
3 
1 
2 
5 
4 
9 
2 
2 
9 
5 


78 Pt 


Designation 


Abs. Edge 
IyMy 
Abs. Edge 
InMy, 
IynMy 
MyNy 
KMy,v 
IynMyy 
KM, 11 
IyMin 
Abs. Edge 
MinNy 
DyNy1,11 
Abs. Edge 
Abs. Edge 
Abs. Edge 
IyMy 
InnNw.v 
Abs. Edge 
MynNiy 
Ini 
MyNy 
InMyy 
Abs. Edge 
IynMy 
MyOn 
MynNy 
IynMy 
IyMy 
InMy 
IynMyy 
LIyMiy 
MynNi 
Imm 
InN 
Abs. Edge 
Abs. Edge 
Abs. Edge 
DyMin 
MyyNy 
IyMy 
DyNy,m1 
MyOn 
Abs. Edge 
IynNr.v 
MyNyx 
ImMy 
MiurNiw 
Abs. Edge 
InNyy 
Abs. Edge 
InMyy 
Mu 
Klyn 
KlLy 
MyPin 
Abs. Edge 


X-Ray Wavelengths 
TABLE B (Continued) 


Wavelength 
keV A* 


3.6078 3.77192 
3.6075 3.78073 
3.607 3.783 
3.60586 3.78876 
3.60472 3.7920 
3.603 3.7988 
3.6027 3.80774 
3.59532 3.808 
3.5896 3.8222 
3.57311 3.827 


3.565 3.83313 
3.563 3.834 
3.5533 3.835 
3.550 3.87023 
3.545 3.87090 


3.51959 3.904 
3.505 3.9074 
3.48721 3.90887 
3.485 3.910 
3.48502 3.915 


3.417 4.013 
3.412 4.0162 
3.40145 4.022 
3.370 4.0346 


3.325 4.116 
3.31657 4.1299 
3.315 4.1310 
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p.e. Element 


4 
6 
5 
9 
2 
2 
9 
4 
2 
1 
9 
4 
5 
5 
5 
9 
2 
9 
9 
2 
5 
1 
4 
1 
5 
1 
6 
3 
5 
1 
5) 
2 
4 
6 
5 
9 
9 
2 
1 
2 
3 
2 
1 
3 
6 
2 
5 
9 
5 
9 
4 
5 
2 
9 
5 
2 
3 


49 In 


Designation 


InnMy 
IinMyy 
Abs. Edge 
InMy, 
IyMy 
IyMiy 
InN 
MyO0n 
InNy 
MyNyx 
IyMin 
MyNiwv 
Abs. Edge 
IyMn 
Abs. Edge 
MyNin 
KMy,11 
IynM, 
My 
LyNy1,111 
Abs. Edge 
Abs. Edge 
LIiNyw,v 
MyNyu 
Abs. Edge 
MyNyx 
MynO1w,v 
InMry 
Abs. Edge 
MyNyx 
Abs. Edge 
InN 
IynMy 
ImMyy 
MyNw 
InxMy 
M\Nin 
Lyn 
MyNyu 
Min 
MyNy1 
InN 
Abs. Edge 
Abs. Edge 
My1Ow,v 
Iy;My 
Abs. Edge 
IynMy, 
Abs. Edge 
Myn01 
MyNyw 
Abs. Edge 
IynNw,v 
MyNyix 
InMy 
MyNvx 
IynMy 


X-Ray Wavelengths 
TABLE B (Continued) 
ee 


Wavelength Wavelength 
At p.e. Element Designation keV A* p.e. Element Designation keV 

4.16294 5 47Ag Las ree 2.97821 | 4.6542 2 41Nb Lys ONnm 2.6638 
4.180 1 44Ru Ly Abs. Edge 2.9663 4.655 8 82Pb MyNy 2.664 
4.1822 2 44Ru Im TNs 2.9645 4.6605 2 46Pd Ln LuMy 2.6603 
4.19180 5 18 Ave. Rei igo 2.95770 | 4.674 1 82Pb My MinNy 2.6527 
4.19315 9 48Cd Ln InMy 2.95675 | 4.686 1 78Pt Min Abs. Edge 2.6459 
4.19474 Stk Aaa K ery Kin 2.95563 | 4.694 8 78 Pt Mmn01w,v 2.641 
4.198 1 8Tl Min Abs. Edge 2.9535 4.703 9 79 Au Myn0; 2.636 
4.216 6 81Tl Min0rw,v 2.941 4.7076 2 47Ag Li ImnMy 2.6337 
4.236 5 75Re My Abs. Edge 2.927 4.715 3 82Pb MinNw 2.630 
4.2417 2 45Rh Lf Ly 2.9229 4.719 1 42Mo Ly Abs. Edge 2.6274 
4.244 9 82Pb Myn0; 2.921 4.7258 2 42Mo Im Lu Nyy 2.6235 
4.2522 2 45Rh Lf; LyMyy 2.9157 4.7278 1 17.Cla kay King 2.62239 
4.260 5 7Ir Mn Abs. Edge 2.910 4.7307 1 1EClM omen Kin 2.62078 
4.26873 9 49In LU ase 2.90440 | 4.757 5 82Pb My Abs. Edge 2.606 
4.2873 2 44Ru Lys LIyNy 2.8918 4.764 5 83Bi My Abs. Edge 2.603 
4.2888 2 45Rh Lf LyMn 2.8908 4.780 4 771r MuNry 2.594 
4.300 9 79 Au MyNin 2.883 4.79 2 76 Os MyNin 2 59 
4.304 5 42Mo Ly Abs. Edge 2.881 4.815 5 96. Wa ei ss Abs. Edge 2.575 
4.330 2 92U Min: 2.863 4.823 3 83 Bi MyyOn DYE 
4.355 1 80Hg Min Abs. Edge 2.8469 4.823 4 81Tl My MinNy 2.571 
4.36767 5 46Pd Ln LmMy 2.83861 | 4.8369 2 42Mo Lys Ln 2.5632 
4,369 1 AG Ruel Abs. Edge 2.8377 4.84575 5 44Ru Lay imMy 2.55855 
4.3718 2 44Ru [fos  LinNr 2.8360 4.85381 7 44Ru Las LmMiv 2.55431 
4.37414 4 45Rh Lp; LeMay 2.83441 | 4.861 1 97 23 Abs. Edge 2.5505 
4.37588 7 46Pd La: LinMry 2.83329 | 4.865 5 81Tl MmNw 2.548 
4.3800 2 42 Mo Ly2,3 DyNy1,111 2.8306 4.869 9 77 Ir Myn0w,v 2.546 
4.3971 1417. Cu ek Abs. Edge 2.81960 | 4.876 9 78 Pt Min01 2.543 
4.4034 3 17.Cl,, Ke KM 2.8156 4.879 5 40 Ze Et Abs. Edge 2.541 
4.407 5 74W My Abs. Edge 2.813 4.8873 8 43Tc LA Tnlies 2.5368 
4.4183 2 47Ag Ln LyMy 2.8061 4.909 1 83Bi MB MyNyv1 2.5255 
4.432 4 79 Au MuNry 2.797 4.911 5 90Th MyNin 2.524 
4.433 5 760s Mir Abs. Edge 2.797 4.913 1 42Mo Lm Abs. Edge 2.5234 
4.436 PP ly ea ee Abs. Edge 2.7948 4.9217 2 45Rh Ly LuMy 2.5191 
4.44 2 74W M011, 2.79 4.9232 2 42 Mo LB2,15 IynNr,v 2.5183 
4.450 4 91Pa Mini 2.786 4.946 292U Mt MyNur 2.507 
4.460 9 78 Pt Min 2.780 4.952 5 81Ti way Abs. Edge 2.504 
4.48014 9 48Cd Li LyMy 2.76735 | 4.9525 3 46Pd Li LyMy 2.5034 
4.4866 3 44Ru TBs IyMy PA. 7634 4.9536 3 40 Zr Ly2,3 LyNy, 11 2.5029 
4.4866 3 44Ru Lf Dr 2.7634 4.955 4 760s MuNyw 2.502 
4.518 1 79Au Min Abs. Edge 2.7439 4.955 5 82Pb My Abs. Edge 2.502 
4.522 6 79 Au MinO0w.yv oe 742 4.984 2 80 Hg My MinNy 2.4875 
4.5230 2 44Ru LA LMy 2.7411 5.004 9 82Pb My0On 2.477 
4.532 2 83Bi My MinNy 2.735 5.0133 3 42Mo Ls LyMyn 2.4730 
4.568 5 90Th MynNy 2.714 5.0185 t) 16S ak Abs. Edge 2.47048 
4.571 5 83 Bi MiNi Pave 5.020 5 73Ta Mu Abs. Edge 2.470 
4.572 5 83Bi My Abs. Edge D7i% 5.0233 3 16S: Kp. KM 2.4681 
4.575 5 41Nb Ly Abs. Edge 2.710 5.031 1 41 Nbo in Abs. Edge 2.4641 
4.585 5 73Ta My Abs. Edge 2.704 5.0316 2 16.5), uP: KM 2.46404 
4.59 2 83 Bi My Pum 2.70 5.0361 3 41Nb In LN 2.4618 
4.59743 9 45Rh Lom LImMy 2.69674 | 5.043 5 760s Myx Abs. Edge 2.458 
4.601 4 “78. Pt Mu Ny 2.695 5.0488 3 42Mo L& LyMy 2.4557 
4.60545 9 45Rh Lov LinMry 2.69205 | 5.0488 5 42Mo Lf Lyx 2.4557 
4.620 5 75Re My Abs. Edge 2.684 5.050 292U) Mt MyNu 2.4548 
4.62058 3 44Ru LA InMy 2.68323 | 5.076 1 82Pb MB MyNy1 2.4427 
4.625 5 92U MyNin 2.681 5.092 2 91Pa Mh MyNim 2.4350 
fee, TAG CuRE Err, Abs. Edge 2.6780 5.1148 3 43Tc Leu IyyMy 2.4240 

: 9 77Ir Mim 2.677 5.118 1 83Bi Ma MyNyn 2.4226 
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X-Ray Wavelengths 
TABLE B (Continued) 


Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation keV 
5.130 2 83 Bi Mas MyNyx 2.4170 5.6445 3 38Sr Ly23s DyNi,11 2.1965 
5.145 4 79Au My MyyNy 2.410 5.6476 9 80Hg Ma MyNyu 2.1953 
5.1517 3 41 Nb Lys InNyz 2.4066 5.650 5 73Ta Mim Abs. Edge 2.194 
5.153 5 81Tl My Abs. Edge 2.406 5.6681 3 °40'Zr, * Lp, IyMy 2.1873 
Siow 5 80Hg My Abs. Edge 2.404 5.67 3 73 Ta Min0ww,v 2.19 
5.168 9 82 Pb MyOn1 2.399 5.682 4 760s My MinNy 2.182 
5.172 9 74W MyNin 2.397 5.704 8 82 Pb MyyN1 2.174 
5.17708 8 42Mo Lp InMyy 2.39481 5.7101 3 40Zr LBs InnNy 2.1712 
5.186 5 79 Au MinNrw 2.391 5.724 5m (6,08 MynNiv 2.166 
5.193 2 91Pa Mg MyNy 2.3876 5.7243 2 41 Nb Lam IynMy 2.16589 
5.196 9 81 Tl MyOy 2.386 5.7319 3 41 Nb Lay LIinMyy 2.1630 
5.2050 2 44Ru Ln InMy, 2.38197 5.756 1 39Y Ly Abs. Edge 2.1540 
ee A vi 5 39Y Ly Abs. Edge 2.377 5.767 9 79 Au MyOm 2.150 
5.2169 3 45Rh Li IynM, 2.3765 5.784 Lee TSP, K Abs. Edge 2.1435 
5.230 1 41 Nb Ly Abs. Edge 2.3706 5.796 26 tole Kp KM 2.1391 
5.234 5 75 Re Min Abs. Edge 2.369 5.81 2 760s MyNyz 25130 
5.2379 3 41 Nb Los IniNiw,v 2.3670 5.81 1 78Pt My Abs. Edge 22130 
5.245 5 90Th Muh MyNyy 2.364 5.828 1 /7SPte = 78 MyNyx 2.1273 
5.249 1 81Tl MB My Nyx 2.3621 5.83 2) (3 7Ta Myy0; 2.126 
5.2830 3m Oo: Ly2,3 DIyNy,n1 2.3468 5.83 Ie feir My Abs. Edge 2.126 
5.286 1 82Pb May MyNyi 2.3455 5.8360 3H 40\Zre" LG: InMy 2.1244 
5.299 2 82Pb Maz MyNyx 2.3397 5.840 1 79Au May MyNyqx 2.1229 
5.3102 3 41 Nb Jf; IyMiy 2.3348 5.8475 3 42Mo Ln InMy, 2.1202 
5.319 4 78Pt My MyyNy 2.331 5.854 3 79Au Maz MyNy1 2.118 
5.340 5 90Th Mf. MyyNu PI EVH 5.8754 Dale Lys IyNy 2.1102 
5.3455 3 41 Nb Lf, IyMy 2.3194 5.884 8 81 Tl Min 2.107 
Sshy/ 4 74W MyuNyw 2.314 5.885 2 75Re My MyNy 2.1067 
5.357 Se (S0be MinNiy 2.314 5.931 5 75 Re MinNyy 2.090 
5.36 1 80Hg My Abs. Edge 22313 5.962 Le ooRN In Abs. Edge 2.0794 
5.3613 3 41 Nb Lf Lyn 2.3125 5.9832 3 39 Y LBs LyMq11 2.0722 
5.37216 fae l6ts Kay KlLyr 2.30784 5.987 9 78 Pt My On 2.071 
5.374 5 79 Au Myiy Abs. Edge 2.307 6.008 BY H(A see Ba Abs. Edge 2.063 
5.37496 8) 16'S Kaz Kly 2.30664 6.0186 3 39 Y LIB, IyMiy 2.0600 
5.378 1 40. Zr V_ Lry Abs, Edge 2.3053 6.038 19 (ire Me MyNy1 2.0535 
5.3843 3 40Zr In InNry 2.3027 6.0458 3 37Rb Ly: DyNy1,111 2.0507 
5.40 Boy TAS VIA WE MiNi 2.295 6.047 1 78Pt Ma MyNvyiu 2.0505 
5.40655 8 42Mo La IynMy 2.29316 6.05 1 77Ir My Abs, Edge 2.048 
5.41437 8 42 Mo Lae IynMyy 2.28985 6.058 3 78 Pt Maz MyNvy1 2.047 
5.4318 9 80Hg MB MyNy1 2.2825 6.0705 2° °40'Zr Lay IynMy 2.04236 
5.435 1 74W Muy Abs. Edge 2.2811 6.073 5 760s My Abs. Edge 2.042 
5.460 1 81Tl Ma MyNvi 2.2706 6.0778 3 40Zr ~~ Las IynMy 2.0399 
5.472 2 81Tl Maz MyNy1 2.2656 6.09 2 80Hg MyrN1 2.036 
5.4923 3 41 Nb Lf InMyy 2.2574 6.092 3 74W My MinNy 2.035 
5.4977 3 40Zr Lys InNy 22051 6.0942 oF ool Y LBs Dyn 2.0344 
5.500 4 77Ir My MyyNy 2.254 6.134 4 74W MinNiw 2.021 
5.5035 3 44Ru JI IynMy 2.2528 6.1508 3 42Mo Ll IynMy 2.01568 
5.537 8 83 Bi Myx 2.239 6.157 i 1S Pe Ka, Kly1 2.0137 
5.540 SF ial MiNi 2.238 6.160 bh tyag Kaz KI 2.0127 
5.570 4 73Ta MyNiw 222 6.162 8 83 Bi MyNin 2.012 
5.579 1 40Zr Lyn Abs. Edge 2.2225 6.173 te So. Stee Lr Abs. Edge 2.0085 
5.584 § 79Au My Abs. Edge 2.220 6.2109 3 41 Nb Lyn InMy 1.99620 
5.5863 3 40Zr LBo15 IinNiw,v 2.2194 6.2120 Soo. Y" LB Iy;Myy 1.99584 
5.59 1 78 Pt My Abs. Edge 2.217 6.259 9 79 Au MyyN1 1.981 
5.592 5) *S8isran Lr Abs. Edge 2.217 6.262 1 77Ir Ma MyNyu 1.9799 
5.624 1 79Au MB MyNy1 2.2046 6.267 1 760s MgB MyNv1 1.9783 
5.628 8 74W My10; 2.203 6.275 3 77Ir Maz MyNy1 1.9758 
5.6330 3 40Zr Ls Dy)Myn1 2.2010 6.28 2 74W MiuNy 1.973 
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E-186 


th Wavelength 
Raves p.e. Element Designation keV AS p.e. Element Designation keV 
2 ww ir 
6.2961 3 38Sr Lys InNy 1.96916 | 7.101 8 79 Au MyNiy1 1.746 
6.30 1 760s My Abs. Edge 1.967 Zen 1 73Ta My Abs. Edge 1.743 
6.312 4 73Ta My MinNy 1.964 7.12542 9 14Si Ka iKoDaag 1.73998 
6.33 1 75Re Muy Abs. Edge 1.958 7.12791 9 14Si Kas KLy 1.73938 
6.353 5 73Ta MuNw 1.951 7.168 1 36Kr In Abs. Edge 1.7297 
6.3672 3 38Sr Ls LM 1.94719 | 7.250 5 36Kr LuNan 1.710 
6.384 7 82Pb MyNin 1.942 7.252 1 73Ta Me MyNyiyu 1.7096 
6.387 1 38Sr Lm Abs. Edge 1.9411 7.264 5 36Kr Lfs Ly)Min 1.707 
6.4026 3 38Sr LBs LyMyz 1.93643 | 7.279 5 36Kr Lys LyNy 1.703 
6.4488 o} Oia es LymMy 1.92256 | 7.30 2 73Ta MyOm 1.700 
6.455 9 78 Pt MiNi; 1.921 7.303 1 72Hf MB MyNy1 1.6976 
6.4558 30 Vena, LinMyy 1.92047 | 7.304 5 36Kr Lp, LM 1.697 
6.47 1 36Kr Abs. Edge 1.915 7.3183 2 37Rb Lau LyMy 1.69413 
6.490 1 760s Ma MyNyryir 1.9102 7.3251 Bus ERDimbos Lia, 1.69256 
6.504 1 75Re MB MyNyx 1.9061 7.3563 BSN a LyMy 1.68536 
6.5176 3 41Nb LI Dads 1.90225 | 7.360 8 74W My 1.684 
6.5191 3 38Sr Le LN 1.90181 7.371 8 78 Pt MyNim 1.682 
6.521 4 83Bi Ma MyNu1 1.901 7.392 1 36Kr. Lm Abs. Edge 1.6772 
6.544 4 72Hf My MinNy 1.895 7.466 4 799Au Mi MyNin 1.6605 
6.560 5 75Re My Abs. Edge 1.890 7.503 1 34Se Jy Abs. Edge 1.6525 
6.585 5 83Bi Mt MyNu 1.883 7.510 4 36Kr Ls Toe, 1.6510 
6.59 1 74W My Abs. Edge 1.880 7.5171 3 38Sr Ln LyMy 1.64933 
6.6069 3 40Zr Ln LuMy 1.87654 | 7.523 5 79Au Mfo MyNu 1.648 
6.6239 3 38Sr LA LyMiy 1.87172 | 7.539 1 72Hf Mea MyNyivu 1.6446 
6.644 i Bey ey Abs. Edge 1.8661 7.546 8 68Er My MyNy 1.643 
6.669 9 77 Ir MinNy 1.859 7.576 3 36Kr Lp Indy, 1.6366 
6.738 GUS OK Abs. Edge 1.8400 7.601 2 71Lu Msp MyNy1 1.6312 
6.740 3 82Pb Ma MyNin 1.8395 7.612 Om aula MyyNy 1.629 
6.7530 1 14Si KB KM 1.83594 | 7.645 8 77Ir MyNux 1.622 
6.755 337 Rbw Lys Nav 1.83532 | 7.738 4 78Pt Mh MyNin 1.6022 
6.757 1 74W MB MyNy1 1.8349 7.753 Ce eG the» 6s Abs. Edge 1.599 
6.768 6 7ilu My MynNy 1.832 7.767 9 35Br Ls. LMoum 1.596 
6.7876 3 37Rb Ls LyMin 1.82659 | 7.790 Ue te MyNu 1.592 
6.802 5 82Pb Mt My Mii 1.823 7.817 3 36Kr La LmMyy,v 1.5860 
6.806 9 74W MyOn 1.822 7.8362 Bsc Sr mees LinMy 1.58215 
6.8207 3 37Rb Lp, LyMy 1.81771 7.840 2 7iLu Ma MyNyiyvir 1.5813 
6.83 1 74W . My Abs. Edge 1.814 7.865 9 67Ho My MiNw.v 1.576 
6.862 Th Mae tase Abs. Edge 1.8067 7.887 9 72 HE Myx 1.572 
6.8628 De aie Me TispeiEs 1.80656 | 7.909 2 70Yb MB MyNy1 1.5675 
6.8697 WISE Wines ImMay 1.80474 | 7.94813 Ge kN re Abs. Edge 1.55988 
6.87 Do yeh Wee Abs. Edge 1.804 7.960 SIND SF KM 1.55745 
6.87 2 80Hg 3 MyNin 1.805 7.984 3 Seiko is: Abs. Edge 1.5530 
6.89 2 760s MmNy 1.798 8.021 477 Mh MyNun 1.5458 
6.9185 3 40Zr Li Tinenlia 1.79201 | 8.0415 4 37Rb Ln In 1.54177 
6.959 SeashiBraw: Ey Abs. Edge 1.781 8.065 5 77Ir Mt MyNu 1.5373 
6.974 4 81 TI Mh MyNin 1.778 8.107 1 333:A8 eeeely Abs. Edge 1.5293 
6.983 1 74W Ma MyNyir 1.7754 8.1251 Ly SR he © 20h InMyy 1.52590 
6.9842 3 37Rb Lp, LyNz 1.77517 8.144 9 66Dy My MinNwyv 1.522 
6.992 2 74W Mas MyNyx 1.7731 8.149 5 70Yb Me MyNyzyvu 1.5214 
7.005 9 74W MyOn1 1.770 8.239 8 75 Re MyNin 1.505 
7.023 1 73Ta MB MyNyx 1.7655 8.249 7 69Tm MB MyNy1 1.503 
7.024 8.70Yb My MinNy 1.765 8.310 4 760s Mh MyNinx 1.4919 
7.032 Sees ic lm ats Myr 1.763 8.321 9 34Se LBs. DyMyu1 1,490 
7.0406 3 39Y Ln InMy 1.76095 8.33934 9 13Al Kai KLlin 1.48670 
7.0759 3 37Rb LA Ly May 1.75217 | 8.34173 9 13Al Kae Kins 1.48627 
7.09 2 Sela MyOy,m 1.748 8.359 5 760s Mt MyNu 1.4831 


X-Ray Wavelengths 
TABLE B (Continued) 


Wavelength Wavelength 
A* p.e. Element Designation keV A* p.e. Element Designation keV 
8.3636 4 37Rb Ll IynMy 1.48238 | 10.254 6 64Gd MBs MyNyz 1.2091 
8.3746 Sioa Bree Lars LIi1Myw,v 1.48043 | 10.294 1 34Se Li LIinMy, 1.2044 
8.407 1 34Se Ly Abs. Edge 1.4747 10.359 9 31Ga LBs, IyMyz, 111 1.197 
8.470 9 70 Yb MyyNy 1.464 10.40 O28) NuPy 1.192 
8.48 1 69Tm Mea MyNyiyvu 1.462 10.4361 8 32Ge Lar.» LIinMw7v 1.18800 
8.486 9 65Tb My MiNwy 1.461 10.46 3 64Gd Ma MyNyiyvu 1.185 
8.487 5 69Tm My Abs. Edge 1.4609 10.48 1 70Yb Me MyNinr 1.183 
8.573 8 74W MyNin 1.446 10.505 9 60Nd My MinNw,v 1.180 
8.592 3 68Er MB My Nyx 1.4430 10.711 5 63Eu My Abs. Edge 1.1575 
8.60 7 92U NyPr,v 1.44 10.734 1 BSSASTE Ly IM, 1.1550 
8.601 5 68Er Miy Abs. Edge 1.4415 10.750 7 63Eu Mp MryNyx 1.1533 
8.629 4 75Re Mh MyNin 1.4368 10.828 5 31Ga Ly Abs. Edge 1.1450 
8.646 1 34Se Ln Abs. Edge 1.4340 10.96 3 63Eu Ma MyNvivu 1.131 
8.664 5 75Re Mee MyNi 1.4310 10.998 9 59Pr My MinNw,v 1.1273 
8.7358 5 34Se Lf InMyy 1.41923 | 11.013 5 63Eu My Abs. Edge 1.1258 
8.76 7 92U NyPur 1.42 11.023 2 eliGare Ls; InMyy 1.1248 
8.773 1 932:Gear ZL, Abs. Edge 1.4132 11.072 1 33As ZI IinMy 1.1198 
8.81 7 92U NyPu 1.41 11.07 7 90Th NyPy 1,120 
8.82 1 68Er Mea MyNyt1,vir 1.406 11.100 1 331Gae Ly Abs. Edge 1.1169 
8.844 9 64Gd My MinNiw,v 1.402 11.200 7 30Zn LB3,4 DIyMy,101 1.1070 
8.847 5 68Er My Abs. Edge 1.4013 11.27 1 62Sm Mp MiyNyr 1.0998 
8.90 2, Weila MyNin 1.393 11.288 5 62Sm My Abs. Edge 1.0983 
8.929 1 33As LBs4 IyMy1,11 1.3884 11.292 1 31Ga Lai.» IynMyy,v 1.09792 
8.962 4 74W Mt MyNin 1.3835 | 11.37 1 68Er Mt MyNiy 1.0901 
8.965 4 67Ho MB MyNv1 1.3830 | 11.47 3 62Sm Mea MiNe On; 1.081 
8.9900 5 34Se Lai IynMyy,v 1.37910 | 11.53 1 58Ce My MynNiwvv 1.0749 
8.993 5 74W Moo MyyNiy 1.3787 11.552 5 62Sm My Abs. Edge 1.0732 
9.125 1 33As Ly Abs. Edge 1.3587 11.56 5 90Th NnOry 1.072 
9.20 2 67Ho Ma MyNyiyvu 1.348 11.569 1 1iiNay K Abs. Edge 1.07167 
9.211 9 63Eu My MinNiw,v 1.346 11.575 2 11Na Kp KM 1.0711 
9.255 1935 Bray IyMy 1.3396 11.609 2 *32:'Ge" * Ln InMy 1.0680 
9.316 4 73Ta Mh MyNin 1.3308 11.862 1 30\2n" Ly Abs. Edge 1.04523 
9.330 § 73Ta Mg MyyNi 1.3288 11.86 1 67Ho Me MyNur 1.0450 
9.357 6 66Dy Ms MiyNy1 1.3250 11.9101 9 11Na Kai.» K Ly 111 1.04098 
9.367 1 33 As Ly Abs. Edge 1.3235 11.965 2 B2iGer L} IinMy, 1.0362 
9.40 7 90 Th NyPinr 1.319 11.983 3 30Zn Lf InMiy 1.0347 
9.4141 8 33As Lf InMry 1.3170 12.08 4 57La My MinNw,v 1.027 
9.44 7 90Th NyPir 1.313 12.122 3 29Cu Ls, IyMy,11 1.0228 
9.5122 1 12Mg K Abs. Edge 1.30339 | 12.131 1 30Zn Lin Abs. Edge 1.02201 
9.517 § 31Ga Abs. Edge 1.3028 12.254 3 30Zn La.» IurMiy,v 1.0117 
9.521 2 12Mg KB KM 1.3022 12.43 2 66Dy Mt MyNiu1 0.998 
9.581 2 32Ge Lf; IyMy 1.2941 12.44 2 60Nd Ms MyNy1 0.997 
9.585 1 sobre Ls} IynMy 1.2935 12.459 5 60Nd My Abs. Edge 0.9951 
9.59 2 66Dy Ma MyNyi,vi1 1.293 12.597 2 SliGais Ly InyMy 0.9842 
9.600 9 62Sm My MyrNwv 1.291 12.68 2 60ONd Ma MyNy1yir 0.978 
9.640 2 82'Gen "Lf, IyMy 1.2861 12.737 5 60Nd My Abs. Edge 0.9734 
9.6709 8 33As Laie IynMyw,v 1.2820 12.75 3 56Ba My MinNwy 0.973 
9.686 i “12 HIP Mes MyNiu 1.2800 12.90 9 92U Nin0y 0.961 
9.686 7 72H Mh MyNun 1.2800 12.953 2 B1iGar Zi IywMy 0.9572 
9.792 6 65Tb MBs MyNv1 1.2661 12.98 2 65Tb Me MyNui 0.955 
9.8900 2 12Mg Ka» KLy11 1.25360 13.014 1429 Gas Lyx Abs. Edge 0.95268 
9.924 1 32Ge Ly Abs. Edge 1.2494 13.053 3 291Gur LB; Iyn.M iy 0.9498 
9.962 1 34Se In InMy, 1.2446 13.06 2 59Pr MBs MyNyv1 0.950 
10.00 2 65Tb Ma MyNy1,vi1 1.240 13.06 1 30:Znn <Ly Abs. Edge 0.9495 
10.09 7° 92U NyOnt1 1.229 13.122 5 59Pr My Abs. Edge 0.9448 
10.175 1 32Ge Lf IyMyy 1.2185 13.18 2 28Ni LBs IyMyz,111 0.941 
10.187 1 32Ge Lym Abs. Edge 1.2170 13.288 1 29 Cui * Lin Abs. Edge 0.93306 
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Wavelength 

Liar p.e. Element Designation keV A* p.e. Element Designation keV 
le Oe Eee eee 

13.30 6 83 Bi NyPu.m 0.932 18.8 2 47 Ag MyNu,m 0.658 
13.336 3 29Cu La, LmMwyv 0.9297 | 18.96 4 24Cr LBs. D}Mn,m 0.654 
13.343 5 59Pr Ma MyNyvi.vu 0.9292 | 19.11 2 25Mn LA LyMiy 0.6488 
13.394 5 59Pr My Abs. Edge 0.9257. | 19.1 1 52Te Myx 0.648 
13.57 2 64Gd Mt MyNin 0.914 19.40 7 48Cd MuNw 0.639 
13.68 2 30Zn Ln InMy 0.906 19.44 5 57La Me MyNin 0.638 
13.75 4 58Ce Msp MyNv1 0.902 19.45 1 25Mn La: ILmMivv 0.6374 
13.8 1 90Th Ni10y 0.897 19.66 5 531  Miyy _ Abs. Edge 0.631 
14.02 DO van 1a IynMy 0.884 19.75 4 26Fe In LyMy 0.628 
14.04 2 58Ce Ma MyNy1vu 0.883 20.0 1 50Sn MyNy 0.619 
14.22 2 63Eu Mt MyNy1 0.872 20.1 2 46Pd MiNum 0.616 
14.242 5 28Ni Ly Abs. Edge 0.8706 | 20.15 1 26Fe LI LImMy 0.6152 
14.271 6 28Ni Lp InMiy 0.8688 | 20.2 1 51 Sb Min 0.612 
14.3018 1 10Ne K Abs. Edge 0.866889 | 20.47 7 48Cd My MyNwv 0.606 
14.31 3 27Co Las LyMy nr 0.870 20.64 4 56Ba Me MyNun 0.601 
14.39 5 58Ce MyOn,m 0.862 20. 66 7 47 Ag MuNw 0.600 
14.452 5 10Ne KB KM 0.8579 | 20.7 1 24Cr Ly Abs. Edge 0.598 
14.51 5 57La Mp MyNv1 0.854 21.19 5 23Va LBs LyMyn1 0.585 
14,525 5 28Ni Lin Abs. Edge 0.8536 | 21.27 1 24Cr If, LIyMyy 0.5828 
14.561 3 28Ni Lane LynMrv 0.8515 | 21.34 5 52Te MyOu.m 0.581 
14.610 3 10Ne Ka. Kum 0.8486 | 21.5 1 50Sn Min 0.575 
14.88 5 57La Ma MyNyiyvu 0.833 21.64 3 24Cr Laie LyMyv 0.5728 
14.90 25:99, Gues In IyMy 0.832 21.78 5 52Te MyOnr 0.569 
14.91 4 62Sm Mt MyNu1 0.831 21.82 7 47Ag My MinNiw.v 0.568 
15.286 9 29Cu Li LyMy 0.8111 | 21.85 2 25Mn Ly InMy 0.5675 
15.56 1 56Ba My Abs. Edge 0.7967 | 22.1 1 46 Pd MyNyy 0.560 
15.618 5 27Co Ln Abs. Edge 0.7938 | 22.29 1 25Mn LI LmMy 0.5563 
15.65 4 26Fe LBs. IyMy m1 0.792 22.9 2 48Cd MyNy 0.540 
15.666 S27 Comm La: InMyy 0.7914 | 23.32 1 80 K Abs. Edge 0.5317 
15.72 9 56Ba My0Oun 0.789 23.3 1 46Pd My MinNyw,v 0.531 
15.89 1 56Ba My Abs. Edge 0.7801 | 23.62 3E3:0 Ka KL 0.5249 
15.91 5 56Ba My0n 0.779 23.88 4 23Va LA LuMyy 0.5192 
15.915 5 27Co Lm Abs. Edge 0.7790 | 24,25 3 23Va Laie LmMiy,v 0.5113 
15.93 4 52Te My MinNww,v 0.778 24.28 5 50Sn Myyy Abs. Edge 0.511 
15.972 6) 27iComm Lars LmnMyy,v 0.7762 | 24.30 3 24Cr In InMy 0.5102 
15.98 5 51Sb MuNw 0.776 24.4 2 47 Ag MyNy 0.509 
16.20 5 56Ba MyOm 0.765 24.5 1 48Cd MyyNy 0.507 
16.27 3 28Ni In InyMy 0.762 24.78 1 24Cr Ll InnMy, 0.5003 
16.46 4 60Nd ME MyNin 0.753 25.01 9 45Rh My MinNiv,v 0.496 
16.693 9 28Ni LI Lu, 0.7427 | 25.3 1 50Sn MyOn.m 0.491 
16.7 1 24Cr y Abs. Edge 0.741 25.50 9 44Ru MuNw 0.486 
16.92 4 51iSb My MinNy,y 0.733 a5u% 1 50Sn MyOur 0.483 
16.93 5 50Sn MuNyy 0.733 26.0 1 47 Ag Minx 0.478 
17.19 4 25Mn LBs, LyMym 0.721 26.2 2 46Pd MyM; 0.474 
17.202 5 26Fe Ly Abs. Edge 0.7208 | 26.72 9 52Te Me MyyvNum 0.464 
17.26 1 26Fe Ip, InMy 0.7185 26.9 1 44 Ru My MinNwyv 0.462 
17.38 4 509Pr Mt MyNinx 0.714 27.05 2° 27 Tiel er LyMyy 0.4584 
17.525 5 26Fe Diy Abs. Edge 0.7074 27.29 1 EPA | Ly1,111 Abs. Edge 0.4544 
17.59 2 26Fe Im: LmMiyy 0.7050 | 27.34 3 23Va Ln InMy 0.4535 
17.6 1 52Te MyNy 0.703 27.42 2) 20UT aeons LynMyy,v 0.4522 
17.87 Smee iComme InMy 0.694 27.77 1°23. Vane LyMy 0.4465 
17.94 5 50Sn My MinNw,v 0.691 27.9 1 46Pd Mim 0.445 
17.9 1 24 Crea Lr Abs. Edge 0.691 28.1 2 45Rh My 0.442 
18.292 8 27Co Li ImMy 0.6778 | 28.13 5 48Cd Miyyv Abs. Edge 0.4408 
18.32 2, One Ke KL 0.6768 | 28.88 8 51Sb Me MyywNnim 0.429 
18.35 4 58Ce Mt MyNim 0.676 29.8 1 45 Rh Mimi 0.417 
18.8 1 51Sb MyNy 0.658 30.4 1 48Cd My0n,m 0.408 
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Wavelength Wavelength 

A* p.e. Element Designation keV A* p.e. Element Designation 
30.8 1 48Cd MyOu1 0.403 49.4 1 79 Au NyNyivu 
30.82 5 47Ag My Abs. Edge 0.4022 49.5 1 90Th Nvy101y 
30.89 3. 22,71.) In InMy 0.4013 50.0 1 90Th Nyn0v 
30.99 li EN Ks Abs. Edge 0.4000 50.2 De Abe NrywNy1 
31.02 2 21Sc Lp InMyy 0.3996 50.3 1 52Te MinMy 
31.14 5 47Ag My Abs. Edge 0.3981 50.9 Te Pt NyNyivu 
31.24 9 50Sn Me My vNuiwu 0.397 51.3 1 38Sr MyNy 
31.35 3 2 21:Sc La,2 IynMy.v 0 3954 51.9 1 76 Os NywNy1 
31.36 AP VIA Re InMy 0.3953 52.0 2 48Cd MuMy 
31.60 4 7N_~ Ka KL 0.3924 D2ee 1 51Sb MyMy 
31.8 1 92U NywNyx 0.390 52.34 7 44Ru Mt My vNuin 
3253 2 44Ru MyNy 0.384 52.8 Laff Abs NyNyivu 
33/35 3 47 Ag My vO, 11 0.370 54.0 2 74W NuNw 
34.8 1 92U NyNyivu 0.357 54.2 1 SOSn MyMy 
34.9 2 41Nb My MinNw,v 0.356 54.7 2 760s NyNyi.vu 
35.13 2. 21Sc In InM, 0.3529 54.8 2 42 Mo My vOn,m 
35.13 1 20Ca Ly Abs. Edge 0.3529 55.8 1 74W NwNv1 
3533 3 42 Mo My,Ny 0.351 55.9 1 18A In IyMy 
35.49 1 620:Ca4s Int Abs. Edge 0.34931 | 56.3 TV 1srA 78} ImMy 
35.59 Si. 21ISc YEH IynMy 0.3483 56.5 1 46Pd MyuMiy 
35.63 1 20Ca L311 Abs. Edge 0.34793 | 57.0 2 37 Rb My 
35.94 2 20Ca Lf InMyy 0.3449 58.2 ie (a. 6a NiyNv1 
36.32 9 90 Th NyNviyvir 0.3414 58.4 1 74W NyvNyur 
36.33 73 DUS OFA La,2 InnMy.v 0.3413 58.7 2 48Cd MyMy 
36.8 1 48Cd Mt My vNuin 0.3371 59.3 1 45Rh MyM 
37.4 2 46Pd MyyOum. 0.332 59.5 3 74W NyNv1 
37.5 2 42 Mo MyyNy 0.331 59.5 2 37 Rb MyxNy 
38.4 3 41 Nb MyNy 0.323 60.5 1 47 Ag MiyMy 
39.77 7 47Ag Me My vNuimn 0.3117 61.1 Zeoue a, NyNvivur 
40.46 2 20Ca Lyn InMy 0.3064 61.9 2 41 Nb My ,vOu,m1 
40.7 2 41 Nb Min 0.305 62.2 1 44Ru MyMy 
40.9 2 45 Rh MyyOnm 0.303 62.9 1 46Pd MrnMy 
40.96 Jee. Cans LI IynMy 0.3027 63.0 S /iLu NywNv1 
42.1 119, 5 Injm Abs. Edge 0.2946 65.1 7 70Yb NywNyv1 
42.3 2 82Pb NyNvy1 0.293 65.5 1 45Rh MiyMy 
43.3 2.92.0) NyzOr1w 0.286 65.7 2 71 Lu NyNyi1yvu 
43.6 1 46Pd Me My vNum 0.2844 67.33 9 17 Cl In Iy1My 
43.68 IO K Abs. Edge 0.28384 | 67.6 3) 35.8 Ka KL 
44.7 3 ani0C Ka KL 0.277 67.90 9° 14ClL a IynMy 
44.8 1 44Ru My ,vOn,1n 0.2768 68.2 3 90Th OinPrv,v 
45.0 1582;Pb NyNy1,vir 0.2756 68.3 1 44Ru MyyMy 
45.2 3 80 Hg NywNvx 0.274 68.9 2 42 Mo MuMy 
45.2 1 51 Sb MyMy 0.2743 69.3 5 70 Yb NyNy1vu1 
46.48 9 39Y My,N, 0.267 70.0 4 40 Zr My ,vOu,m 
46.5 2 81 Til NyNyiyviur 0.267 i2et 3 41 Nb MuMyw 
46.8 2 79 Au NwNv1 0.265 72.19 9 41Nb Me My vNiu,01 
47.24 2 OK. Li IM 0.2625 72.7 9 68 Er NywNv1 
47.3 1 50Sn MuMyy 0.2621 74.9 1 42 Mo MiyMy 
47.67 9 45Rh Me My vyNuau 0.2601 76.3 7 68Er NyNviyvu 
47.74 1 19K Il IynMy 0.25971 76.7 2 40Zr MyMy 
47.9 3 80 Hg NyNv1,vir 0.259 76.9 235 BY MyN1 
48.1 2 78 Pt NywNv1 0.258 78.4 2 41 Nb MmMy 
48.2 1 90Th Ny10y 0.2572 79.8 3) eH Min" 
48.5 2 39Y My1N1 0.256 80.9 3 40 Zr MyyMy 
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Wavelength Wavelength 
At p.e. Element Designation keV a* p.e. Element Designation keV 
81.5 2 39Y MyMy 0.1522 157. 3 30Zn My, mM 0.079 
82.1 2 40Zr Me My vNu,m 0.1511 159.0 2 56Ba NyOnut1 0.07796 
83. 1 66 Dy Ny yvNyivu 0.149 159.5 5 29Cu Mn Abs. Edge 0.0777 
83.4 3 16S Ll,» In,mMy 0.1487 163.3 2 56Ba Nw0On 0.07590 
85.7 2 38Sr MuMy 0.1447 164.6 2 56Ba NyOm 0.07530 
86. 1 65 Tb NywyNy1vu 0.144 164.7 Soo BE MMi 0.0753 
86.5 2) 39LY MinMyv 0.1434 166.0 5 29Cu Min Abs. Edge 0.0747 
91.4 2 38Sr MyMy vy 0.1357 170.4 1 "13: Al Ly or Abs. Edge 0.07278 
91.5 2 37Rb MyM 0.1355 171.4 5 13 Al IymM 0.0724 
91.6 1 83 Bi Ny101v 0.1354 173. ay PAD (On My, mMyq,yv 0.072 
93.2 1 83 Bi NynOv 0.1330 181. 5 90Th Ov, vOu,m 0.068 
93.4 239 NV ME My vNuin 0.1328 183.8 1 551Cs Nyw0Om 0.06746 
94, Vs ya Im Abs. Edge 0.132 184.6 3 ootbr M My 0.0672 
96.7 2 37 Rb MynMy,v 0.1282 188.4 1 28Ni Myy Abs. Edge 0.06581 
97.2 8 66 Dy Ny ,vOu,m1 0.128 188.6 i Reser Nyw0On 0.06574 
98. 1 62Sm Ny vNyivu 0.126 189.5 RU Splat MyNin 0.0654 
100.2 2 82 Pb NyiOv 0.1237 190.3 1 ¥5S'Cs NyOin 0.06515 
102.2 4 65 Tb Ny,vOn, 1 0.1213 190. 2 28Ni My, u1Mw,v 0.0651 
102.4 1 82Pb Ny1Or 0.1211 191.1 2 35Br Mg: MyNu 0.06488 
103.8 4 15P In,mM 0.1194 192.6 2° 35)Br Mii MyNuyt 0.06437 
104.3 1 82 Pb Nyn0v 0.1189 = |197.3 1 12Mg Ly Abs. Edge 0.06284 
107. 1 60Nd Nw vNyivu 0.116 202. By 27 Co Myn1 Abs. Edge 0.061 
108.0 2 38Sr Mg: MyNuin 0.1148 = |203. 1165 QyLy,10 0.061 
108.7 1 38Sr Mn MyNin 0.1140 |214. 6 27Co My, mMwy 0.058 
109.4 8) Sbhltte MyMy 0.1133 |224. L530 Niwv Abs. Edge 0.0552 
110.6 5 29Cu My, Abs. Edge 0.1121 226.5 1 BS Lise K: Abs. Edge 0.05475 
1 BY, 1 @Be" K Abs. Edge 0.111 227.8 1 34Se My Abs, Edge 0.05443 
112.0 6 63 Eu Nw, vO 0.1107 228. 1 3 Li Ka JGlb, 0.0543 
113.0 1 81 Ti Ny1Oy 0.10968 |230. 2 34Se MyNint 0.0538 
113. 1 59Pr NyyNy1 vu 0.1095 230. 1 26Fe My Abs. Edge 0.0538 
113.8 3 do br. MinMyy 0.1089 243. 5 26Fe My,1mMw,v 0.051 
114. 1 4Be Ka Kes 0.1085 |249.3 1 12Mg Li Abs. Edge 0.04973 
115.3 2) 82 Tl Ny10r1vy 02107599" 125057 1 12Mg Lm Abs. Edge 0.04945 
117.4 4 62Sm Ny,vOru, 1 0.1056 251.5 Sale Mg In,mM 0.04929 
fart 1 81Ti NynOvy 0.10530 273. 6 25Mn Mu, mMyw,v 0.045 
123. 1 14Si Ln, Abs. Edge 0.1006 290. Te 13rAl Ly Ly,101 0.0428 
126.8 2 37 Rb MyNuz 0.0978 309. 9 24Cr My, 11Mw,yv 0.040 
127.8 2 37Rb Mh MyNu 0.0970 317. 1 12 Mg Dy Iy1,01 0.0392 
128.7 2 37Rb Mu MyNin 0.0964  |337. 9 23V MumMry,y 0.0368 
128.9 7 60Nd Nyw,vOn,n1 0.0962 |376. 1 11Na Ly. 0.03299 
135.5 4 14Si InmM 0.0915 1399. SaSo Bree Ny Abs. Edge 0.0311 
136.5 4 59Pr Ny,vOr1,11 0.0908  /405. 5 11Na LZnm Abs. Edge 0.0306 
137.0 § 30Zn My Abs. Edge 0.0905 {407.1 5 11Na In,mM 0.03045 
142.5 1 1ssAls™ Jy Abs. Edge 0.08701 417. 5 RCH eM Abs. Edge 0.0297 
143.9 5 30Zn My Abs. Edge 0.0862 |444. AY Geil Ox Abs. Edge 0.0279 
144.4 6 58 Ce Nyw,vOn,m 0.0859 S253 9 20Ca My uN 0.0236 
144.4 3 37 Rb MMi 0.0859 692. 9 19K My mN1 0.0179 
152.6 6 57 La NwvOn.m 0.0812 
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These tables were originally published as the final report to the U.S. Atomic Energy Commission as 
Report N YO-2548-1 in partial fulfillment of Contract AT(30-1)-2543. The tables were later reproduced in 
Review of Modern Physics. The data may also be obtained from the Superintendent of Documents, U.S. 
Government Printing Office, Washington, D. C. 20402 in the publication NSRDS-NBS 14. Persons seeking 
discussion of the details of calculations, sources of energy level information and the problem of properly 
interpreting the experimental measurements should refer to the original publication or to Review of Modern 
Physics, Vol. 39, 125-142, January 1967. 

All of the x-ray emission wavelengths have recently been reevaluated and placed on a consistent A* scale. 
For most elements these data give a highly overdetermined set of equations for energy level differences, 
which have been solved by least-squares adjustment for each case. This procedure makes “best’’ use of all 
x-ray wavelength data, and also permits calculation of the probable error for each energy difference. Photo- 
electron measurements of absolute energy levels are more precise than x-ray absorption edge data. These 
have been used to establish the absolute scale for eighty-one elements and, in many cases, to provide addi- 
tional energy level difference data. The x-ray absorption wavelengths were used for eight elements and ioniza- 
tion measurements for two; the remaining five were interpolated by a Moseley diagram involving the output 
values of energy levels from adjacent elements. Probable errors are listed on an absolute energy basis. In the 
original source of the present data, a table of energy levels in Rydberg units is given. Difference tables in 
volts, Rydbergs, and milli-A* wavelength units, with the respective probable errors, are also included there. 
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LATTICE SPACING OF COMMON ANALYSING CRYSTALS 


Reflection Reflection 
Crystal plane d Spacing Crystal plane d Spacing 
ADP* 101 5.31 Lead stearate 51 
ADP* 110 5.325 LiF 200 2.014 
ADP* 200 3.75 LiF 220 1.424 
Beryl 1010 7.98 Mica 002 9.96 
Calcite 100 3.036 NaCl 200 2.820 
EDDT° 020 4.404 Oxalic acid 001 5.85 
Germanium 11 3.265 PET? 002 4.371 
Graphite 001 6.69 Quartz 1010 4.255 
Gypsum 010 7.600 Quartz 1011 3.343 
KAP* 001 13.32 Quartz 1120 2.456 
KBr 200 3.29 Silicon 111 3.13 
KCl 200 3.14 Topaz 303 1.356 


While several of the above spacings have been measured to more than four significant figures, no more than four figures are 
given here because complications introduced by the index of refraction, anomalous dispersion, temperature coefficient of 
expansion, and crystal impurities must be considered before the additional figures are useful. 

* Ammonium dihydrogen phosphate. 
> Ethylenediamine d-tartrate. 

© Potassium acid phthalate. 

* Pentaerythritol. 


RADIATIVE TRANSITION PROBABILITIES FOR K X-RAY LINES 
Ke, = KM, +KM,+KM,, KB, = KN, 3 + KO, 5 


Ka = Ka, + Ka, K6 = Kp, + KB, 

Element Ka,/Ka, Ka, /Ka, KB, /Ka, K@’, /Ka, Kg, /Ka, K, /Ka, Kp, /K8, K8/Ka 
12Me 0.013 
148i 0.027 
168 0.059 
1845 0.105 
7 se 0.502 0.128 
22Ti 0.503 0.134 
24cr 0.504 0.135 
26Ke 0.506 0.135 
2gNi 0.508 0.135 
302" 0.510 0.138 
32Ge 0.513 0.147 
34Se 0.515 0.157 
36Kr 0.517 0.019 0.172 
385° 0.520 0.030 0.180 
40Br 0.523 0.037 0.190 
42Mo 0.525 0.041 0.197 
44Ru 0.527 0.045 0.204 
46Pd 0.529 0.048 0.210 
4gCd 0.532 0.053 0.519 0.213 
59s" 0.534 0.055 0.519 0.220 
sate 0.537 0.058 0.519 0.225 
54Xe 0.539 0.064 0.518 0.232 
56Ba 0.543 0.070 0.518 0.237 
5gce 0.546 0.076 0.518 0.242 
60Nd 0.549 0.11 x 1073 0.083 0.518 0.247 
625m 0.552 0.14x 107 0.086 0.517 0.250 
6464 0.556 0.17.x 10-3 0.192 0.089 0.85x107% 3.02x 1073 0.517 0.255 
66DY 0.560 0.21 x 10-3 0.198 0.089 0.92x10-? 343x107 0.517 0.257 
68Er 0.564 0.26 x 10-3 0.202 0.088 0.96x10-> 3.85x107 0.518 0.260 
70Yb 0.567 0.30 x 1073 0.207 0.087 1.04x10-> 4.23x 107 0.518 0.264 
72Hf 0.572 0.36 x 1073 0.212 0.085 1.16x10-? 4.62x 10-3 0.518 0.267 
74W 0.576 0.43 x 1073 0.216 0.086 1.28x10 5.04x1073 0.518 0.269 
760s 0.580 0.51 x 1073 0.222 0.087 1.43x10° 5.44x10° 0.519 0.273 
7ght 0.583 0.63 x 10-3 0.226 0.091 1.61x10-? 5.84x 1073 0.520 0.275 
goHs 0.588 0.76 x 1073 0.228 0.096 1.80x10-? 6.24x 107° 0.520 0.278 
g2Pb 0.593 0.91 x 1073 0.228 0.102 2.02x 1073 6.64x 10-3 0.521 0.280 
g4Po 0.597 1.12x 103 0.228 0.108 2.26x 1073 7.05 x 1073 0.522 0.283 
goRn 0.602 1.32 x 1073 0.228 0.113 2.52x1073 7.48x 1073 0.523 0.286 
ggRa 0.608 1.58x 10-3 0.230 0.117 2.80x 107? 7.80x 10-3 0.524 0.287 
goth 0.613 1.85 x 10°? 0.232 0.120 3.13x107% 8.25x1073 0.525 0.288 
92U 0.619 2.15 x 10-3 0.234 0.123 3.47x 10-3 8.65 x 1079 0.527 0.289 
g4Pu 0.625 0.234 0.125 0.528 0.291 
96cm 0.632 0.234 0.128 0.529 0.293 
ggCf 0.642 0.238 0.132 0.531 0.295 

100Fm 0.648 0.240 0.135 0.533 0.297 


From Salem, S.1., Panossian, S. L., and Krause, R. A., At. Data Nucl. Data Tables, 14,91, 1974. Reproduced by permission 
of the copyright owner, Academic Press. 
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L X-RAY LINES 


RADIATIVE TRANSITION PROBABILITIES FOR 


The following three tables present data for the radiative transition probabilities 


for the L,, L,, and L, X-ray lines. The data are normalized respectively to L6, = 
100, 16, = 100 and La, = 100. 


L, X-RAY LINES NORMALIZED TO Lg, = 100 


Element Lé, L6, Ly; Ly, Element L£, Lé, Le ys 
32G€ 100 17.3. 66DY 100 61.8 19.5 28.0 
100 18.0 68 [00 615 Oho oo 
100 [522 6 102” 100 65.5 20.7 29.8 
100 18.8 72Hf 100. = 67.89 242309 
402" 100 19.0 74 100) © a7). 5 2108 oie 
42Mo 1100s: 70.6 19.6 7608 100c 2 Mid. = 230 eae 
44Ru 100 67.8 7597 alo bb MOOS 216 st oe eee 
46Pd 100 65.5 20.6 soHe LOO “80.3 ~ 263 3350 
4gCd 100 63.5 21.3. ggPb 100 84.2 28.6 36.0 
100 62.1 22.0 g4Po 100°» «88.5.8 31.3032 
100 60.7 57-6 8G R100 93 doe nae see 
54Xe 100 59.8 23.3. ggRa 100 98.9 37.5 39.6 
56Ba 100 59.5 24.0 90th 100 104.5 41.2 41.0 
100 59.2 246 92U 100 110.2 45.0 42.6 
60Nd 100 59.4 25.4 94Pu 100 116.2 49.5 44.0 
625™ 100 60.0 26.3 960" 100 (123.0 55.7°%45.7 
6404 100 60.8 19.2 27.0 
L, X-RAY LINES NORMALIZED TO L8, = 100 
Element Lg, L,, Li, L.. Element Le, L, Ly Ly. 
2gNi 100 7.60 640d 100 2.35 17.00 
302" 100 6.80 66DPY 100 2.25 17.40 
32Ge 100 6.28 68Fr 100 2.16 17.80 
34Se 100 5.80 70 %b 100 2.10 > “iSa7 
36Kr 100 5.35 72H¢f 100 2.08 18.43 
3gSr 100 4.93 Tas 100 210 1880 0.72 
402" 100 4.60 3.30 160% 100, 92.12, “14 ines 
42Mo 100 4.30 5.50 78r 100 2.18 19.73 2.40 
4qRu 100 4.00 7.33 goHe 100' 12259 2085 38 
46Pd 100: 3.75" 10:67 gore 100° “Lo.30° - “2088 “Saige 
4gCd 100 3.55 10.60 g4Po 100...,240. 2154 4386 
50S" 100: + 43.35 11.80 g6Rn 100 2.46 22.20 4.55 
52Te 100 3.20 12:70 ggRa 100 2.50 2287 4.87 
54Xe 100 3.00 ~=—-14.00 goth 100 2.60' 2343 sae 
56Ba 100 2.85 14.50 520 100: ,. 2.65, © 2410 Sole 
5gce 100 * 9240_ _N5t0 gary 100°:2.70; 2440 Sams 
6oNd 100 2.60 16.00 Grn 100 2.75 «625.07 S30 
625n 00. 8D'45* 16550 
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RADIATIVE TRANSITION PROBABILITIES FOR 


L X-RAY LINES (Continued) 


L, X-RAY LINES NORMALIZED TO La, = 100 


Element Los Lg. 15 Loo Lgs Lge Ly 
2GbE 100 1220 
28Ni 100 8.95 
302" 100 7.34 
32Ge 100 6.45 
34Se 100 7.16 
36 Kr 100 5.28 
389° 100 4.92 
402" 100 0.70 11.10 4.67 
42Mo 100 5.17 11.10 4.45 
4qRu 100 9.30 Liue2 4.28 
46Pd 100 11.80 11.12 4.11 
4gCd 100 14.33 ie? 4.07 
50s" 100 16.00 Bae: 4.00 
52te 100 18.00 11.13 4.00 
54Xe 100 19.40 11.13 4.00 
SOF 100 20.67 i 4.02 
5gce 100 21.00 11.14 4.09 
60Nd 100 21.33 11.14 0.875 4.13 
625m 100 21.07 11.14 0.925 4.16 
646d 100 20.83 11.14 0.99 4.20 
66DY 100 20.50 11.14 1.05 4.26 
68Er 100 20.04 11.15 12 4.33 
70» 100 19.40 11.15 P17. 4.47 
72Hf 100 2133 11.15 0.30 £24 4.59 
74W 100 22.74 11.16 0.50 1.25 4.76 
7608 100 23.40 11.16 1.32 1.37 4.95 
7gPt 100 24.00 11.16 1.98 1.43 5.14 
goHe 100 24.50 11.17 2.62 1.50 537 
g2Pb 100 24.83 Pest 201 1.56 5.58 
g4Po 100 25.13 11.17 373 1.62 5.80 
g6Rn 100 25.60 11.18 4.25 1.68 6.00 
ggRa 100 25.92 11.18 4.73 1.76 6.26 
goth 100 26.17 11.18 5.18 1.82 6.54 
92U 100 26.40 11.18 5.58 1.89 6.79 
g4Pu 100 26.67 148 5.92 1.95 7.02 
96cm 100 26.93 11.18 6.26 2.01 7.34 


From Salem, S. L., 


Panossian, S. L., and Krause, R. A., At. Data Nucl. Data 


Tables, 14,91,1974. Reproduced by permission of the copyright owner. Academic 


Press. 
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K AND L X-RAY ABSORPTION EDGES 
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Element 


204 
227i 
ae 
26Fe 
2gNi 


3922 
32Ge 
34Se 
36Kr 
3g5r 


4g2n 
Bale 
44Ru 


46Pd 
4gCd 


5022 
52Te 
54X0 
56 Ba 
5gce 


NATURAL WIDTH, IN eV OF THE INDICATED K X-RAY LINES 


"9.20 
10.40 


12.40 
14.20 
15.10 
16.80 
19.50 


KB, 


11.80 
13.30 
15.30 
18.15 
20.60 


Kg, 


11.00 
12.30 
13.43 
16.00 
95 


Element 
60Nd 


goTh 
92U 


Ka, 


21.50 
26.00 
29.50 
33.90 
37.40 


42.00 
45.30 
47.75 
53.00 
60.30 


64.75 
68.30 
73.20 
80.00 
87.00 


94.70 
103.00 


From Salem, S. I. and Lee, P. L., At. Data Nucl. Data Tables, 18, 233, 1976. 
NATURAL WIDTH, IN eV OF THE INDICATED L X-RAY LINES 


La, 


1.68 
1.86 
2.03 
EAM 
2.43 


2.62 
2.88 
3.15 
Sheek) 
3.70 


3.93 
4.13 
4.46 
4.81 
Spili7/ 


5.40 
5.83 
6.50 
7.04 
7.60 


8.10 
8.82 
9.50 
10.03 
11.00 


11.90 
12.40 
13.20 
14.80 


Le, 


152 
1.80 
1.98 
2.16 
2.40 


2.62 
2.88 
S\l53 
3.45 
3.78 


4.08 
4.50 
4.90 
S555 
5.73 


6.22 
6.70 
7.20 
7.70 
8.28 


8.80 
oF35 
O95 
10.50 
11.20 


11.80 
12.40 
13.00 
13.60 


LA, 


1.87 
2.03 
2.18 
2.36 
2.54 


PETS 
2.96 
3.20 
3.45 
S18) 


4.00 
4.33 
4.63 
5.03 
5.45 


5.90 
6.36 
6.90 
7.42 
8.00 


8.70 
9735 
10.10 
10.65 
11.60 


12.40 
13.50 
14.10 
15.70 
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LB, 


Ses 
5.30 
5.45 
5.63 
5.82 


6.10 
6.25 
6.43 
6.70 
6.86 


7.18 
7.42 
7.70 
7.90 
8.28 


8.58 
8.92 
9.06 
9.60 
9.95 


10.40 
10.75 
nee S 
11.65 
12.20 


12.80 
13.30 
13.90 
14.60 


LB, 


5.50 
5.90 
6.35 
6.80 
dee 


7.70 
8.22 
8.70 
9.20 
9.70 


10.30 
10.80 
11.20 
11.50 
11.85 


12.20 
12.40 
13.10 
14.60 
16.10 


17.40 
18.65 
19.90 
21.00 
22.00 


22.85 
23.70 
24.10 
25.00 


Ka, 


21.50 
24.70 
28.00 
32.20 
35.50 


40.60 
44.30 
48.00 
49.40 
54.30 


68.20 
79.00 
86.30 
89.50 
91.20 


97.00 


106.00 


Lé, 


5.60 
5.78 
5.96 
6.18 
6.28 


6.60 
6.82 
TAS 
7.42 
7.82 


8.15 
8.60 
9.08 
9.60 
10.03 


11.00 
12.80 
14.60 
16.50 
18.00 


19.70 
21.30 
22.70 
24.00 
25.20 


26.35 
27.50 
28.30 
29.40 


Ly, 


3.34 
3.76 
4.15 
4.50 
4.83 


5.23 
5.60 
5.95 
6.35 
6.75 


7.16 
7.50 
7.83 
8.30 
8.75 


9.20 
9.63 
10.20 
10.65 
11.20 


11.80 
12.30 
13.05 
13.55 
14.30 


15.00 
15.70 
16.40 
17.10 


Ks, 
23.25 
25.65 
29.37 
32.73 
36.20 


41.43 
46.00 
51.83 
55.90 
59.98 


65.75 
72.20 
78.60 
85.50 
94.20 


99.70 
115.00 


Ké; 
21.33 
24.65 
28.00 
32.00 
35.70 


41.15 
46.10 
$1.50 
55.95 
62.13 


68.95 
74.90 
82.85 
91.20 
98.95 


105.00 
120.00 
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DIFFRACTION DATA FOR CUBIC ISOMORPHS 
From Volume 14, pages 689, 690, and 691 of the Analytical Edition of 


Industrial and Engineering Chemistry. 


Substance 


C (diamond) 
Si 


a-Co 
Taenite (57.7% Fe, 40.8% Ni, 0.5% P) 


Cu 
y-Fe (1370°K.) 
Rh 


a-Cr 
8-Fe (1070°K.) 
oe (1700°K.) 


yv-C 


Ta 
Pah (1200°K.) 
i (~80°K.) 

Li 

8-Zr (1120°K.) 
Na (~80°K.) 
Na 


Ba 
K (120°K.) 
K 


Rb (~80°K.) 
Cs (~80°K.) 


Ma 
(Li2zTiOs) 
(LizTiOs-MgO) 


Vv 
(63Li2Fe204:37Li2zTiOs) 
NiO 

MgO 

MgO (1570°K.) 

TiN 


TiO 

80 TiN-20 TiC 
CoO 

V-N 

FeO (160°K.) 
FeO (299°K.) 
VC (ephase) 
TiC 


MnO (117°K.) 
MnO (299°K.) 
ScN 
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X Units 
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5.76 


(With permission.) 


.82 B 1 (Continued) 
84 


H 0s 


B3 


Substance 


(Na2CeOs) 
(NazPrO,) 
NaH 


AgF 

CaNH 

SrO 

LiCl 

NdN 

Megs 

MnS (130°K.) 
MnS (299°K.) 
KF 


MegSe 
MnSe 


AgCl 


AgBr 
AgBr-AgI 


N 
NH,Cl ( >457°K.) 
RbCl 


LaBi 
KBr 


BaSe 
pase ( >440°K.) 


NHzBr ( >411°K.) 
B-RbSH (470°K.) 
BaTe 

KI 

B-CsCl ( >730°K.) 
NHal ( >255°K.) 
RbI 


AgClO. (453 + 20°K.) 
NaClO, (618 + 35°K.) 
KC10,4 (598 + 15°K.) 
TIC1O« (553°K.) 

NH,ClO, (528 + 15°K.) 
RbC1Os (583 + 10°K.) 
CsClO« (513 + 10°K.) 


CuF 
CSi IV 
BeS 
BeSe 


Cure Mo, Sn)«(S, As, Te)s-«, cousite 
uu. 


MnS (red) 


DIFFRACTION DATA FOR CUBIC ISOMORPHS 


(Continued) 
Substance XK Units Substance 
4,33 C1 
5 aan 3 (Continued) AX 4.619 pee 
. 3 . 
5.635 GaAs 3.07 Ont tee 
: : ey pate 5.08 (95ZrO2-5CeO2) 
5.82 6.Cd8 Se (95H101'5Ce02) 
5.84 Has 5.40 CeO: 
: n 5.4 CdF,2 
6.04 CdSe 
6.04 InAs 3.45" CaF: 
6.05 Cul 5.47 U02 
6.07 HeSe 5.526 (66CaF2-33Y Fs) 
: e 5.53 91CaF2-9ThFs) 
6.103 a-CurHgle 5.54 gk: 
6.12 AISb 5.55 Na.0 
a 5.58 ThO: 
6.13 SnSb 9 
6.383 a-Ag:Hele 3 704 rs 
6.40 HeTe 5.749 Cu2Se 
6.43 CdTe 5.782 SrF2 
6.45 InSb 5.796 EuF2 
6.48 oo Agl 5.838 (06StF:33LaFy) 
6.195 LiGa 5.91 PtGar 
$39 ae 5 a nee 
6.687 LiCd 6.005 Tse. 
de ine ee} 6.06 AuGaz 
. ain 
7.373 CeMgn) 6.34 Masi 
7.373 PrMg) 6.35 Ptinz 
7.473 at aTl 6.368 RaF: 
4.437 NiSi 6.379 Ge 
4.438 FeSi 6.436 Lit 
4.438 CoSi 6.50 ‘AG 
4.548 MnSi 6.50 Nas 
4.620 CrSi 6.526 Man 
B2 : 
2.603 NiBe 6.809 Na2Se 
2'606 CoBe 6.81 Mg:Pb 
2.69 CuBe 6.98, Rn 
2.813 PdBe : 3 
2.82 AINi 7.38 nce 
2 980 Curd 1676 Se 
9 u . 
3.146 Auzn 8,152 aay KoTe 
3.15 gZn 
3.168 AgLi 5.94 ory 
3.259 AuMe 6. 287 Borne 
3.275 AgMg 6.435 MgNiZ 
3.287 HeLi 6.96 aN aes 
3.325 AgCd 7.03 ee 
3.34 AuCd (670°K.) 7.61 vies 
3.424 LiTl 7.79 APD 
3.442 HeMeg 7.91 ee 
3.628 MeTI 7.94 ALCS 
3.67 PrZn 8.02 Boe 
3.70 CeZn 8.04 Site 
3.73 AINd ; : 
3.74 @-RbCI (88°K.) 9.50 eave 
382 TICN 5.41 Be ; 
5 5.42 (Fe, Ni)S2 (6.5% Ni) 
3,82 PrCd RbS: 
3.84 TISb eae RuS: 
Lest HI 5.57 Ha eet NiS2, 39.1% FeSs, 
‘ a . oO 
3.86 NH,Cl (<457°K.) 5 62 Osstgiia 
3.86 CeCd 5 64 : CoS: 
eae MegPr 5.65 (Cu, Ni, Co, Fe)(S, Se)2 
3.97 Tbe er Nis: 
1 on sas sc 
. r use 
4.05 NHBr (<411°K.) ae OsSer 
oy He ae ae 
. 8 
4/20 CsCl ( <720°K.) fae |NiSer 
1, es 5 oe Mt 
4.29 CsSH oo OsTer 
. 8 6.37 siez 
4.37 NHal (290°K.) 6.43 PtSb2 
4.56 CsI Sarr PdSbs 
4.07 Dae Geta MaTe 
4.07 ErBe oe o Bln 
ae ass 138 £29 
4.12 Bpe ons F oy 
4.13 CeBe ae "\CoAss 
4.13 YbBe 5.68 NiAsS 
4.14 CaBe 590 NiSbS 
4.15 LaBe i Ni, Fe) AsS, plessite 
4.15 ThBe i(As, Sb)S, corynite 
4.19 8rBs Ni(Sb, Bi)S, kaliilite 
4.33 BaBs (Co, Ni)SbS, willyamite 
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DIFFRACTION DATA FOR CUBIC ISOMORPHS 


(Continued) 
_ 
er SS 
X Units Substance X Units Substance 
Hili 
8.28 MgGa2U. 
8.30 NiCr204 
8.30 MgCr204 
8.31 ZoCr204 
8.32 CoCr204 
8.32 ZnGa204 
8.35 NiFe2O. 
8.35 Cu2Cr20% 
8.35 FeCr20. 
8.36 MgFe20. 
8.38 CoFe204 
8.38 NiMn20.4 
8.40 ZnFe20. 
8.40 FeFe204 
8.42 ce Mg)Fe:06 
8.42 iCo204 
8.43 MaCr204 
8.43 TiMg204 
8. TiZn20« 
8.44 CuFe204 
8.47 FeV204 
8.49 MnCr:z04 
8.50 TiFe20« 
8.54 MnFe204 
8.58 CdCr:0« 
8.58 SnMg206 
8.61 SnCo204 
8.63 SnZn20¢ 
8.67 CdFe.04 
8.67 TiMn:04 
8.8L MgIn204 
g 9.26 Ag2MoO.u 
11.25 TiBre 9.4 CoCo2S 
(11. 2 CBra) (>320°K.) 9.45 Co, Ni)sSs 
(11.62 (CI) 9.46 uCor0« 
11.89 el, 9.5 NiN2Sa 
11,99 Sila 9.92 ZnCr2Sa 
12.00 Tila 10.05 MnCr2Sa 
12,23 Snl« 10.19 CdCr2Sa 
E21 12.54 K2Zn(Cn)s 
3.67 YAIO; 12.76 K:Hg(CN)s 
be reo 12.84 K:Cd(CN)« 
- 8 a H 5s 
a: be ody 10.08 2Na2SO.4-NaCl-NaF 
a a 7 H 41s 
3.85 Na, Ce, Ca)(Ti, Cb)Os Loparite J2e11 KCr(SOu.)2°12H:0 
3.88 aTaO; 12.12 KAI1(SO4)2:12H20 
3.89 LaGaQs 12.15 NH,Al(SO.)2"12H:0 
3.89 NaCbOs 12.15 NH,Fe(SO.)2-12H20 
3.91 SrTiO; 12.20 RbAI(SO«)2:12H20 
oe care 12. a Be OTTO 
° aTiOs 12. 'S 4)2° 2 
3.98 KTaO. 12144 NHs-CHAl(SO«)212H:0 (6-alum) 
: CaZrOs beinite 
4.00 KMgFs 9.93 ‘Lane K2Mg(SO.)s 
4.005 KNiFs 10.2 K2(Ca, Mg)(SOs)s 
4.01 KCbOs H2 
4.03 SrSnOs 6.00 AgsPO. 
4.05 KZnFs; 6.120 AgsAsO, (90°K. 
4.07 KCoFs 6.130 AgsAsOu (380°K.) 
4.07 SrHfOs H& 
4.09 SrZrOs 5.37 CusVSa 
4.18 BaZrOs er 
4.35 BaPrO; 8.17 K2SiFs _ 
4.38 BaCeOs 8.35 NH,)2SiF 6 
4.46 KIO; 8.38 beCrFsH20 
4.48 BaThOs 8.41 Til:CrFsH20 
4.5 NH,IO; 8.42 (NH,4)2:VFsH:0 
4,52 RbIO; 8.42 Rb2VFsH20 
4.66 CsIOz 8.45 Tl:VFsH20 
5.12 MeZrO; 8.45 Rb:2Sik's 
5.20 CsCdC€ls 8.58 TiSil’s 
5.33 CsCdBrs 8.87 Cs2SikFs 
5.44 CsHeCls 8.99 Cs2GeF's 
5.77 CsHgBrs 9.73 K2PtCle 
GO; 9.73 K:OsCle 
6.57 NaClO; 9.76 Tl2PtCle 
6.71 NaBrOs 9.84 (NH,)2PtCle 
G2 9.86 K2ReCle 
7.60 Ca(NOs)a 9.88 Rb2PtCle 
7.81 Sr(NOs)2 9.92 RbzTiCle 
7.84 Banoo 9.94 (NH,)2SeCle 
8.11 Ba(NOs): 9.97 K2SnCle 
Hil: 9.97 Tl:SnCle 
8.045 NiAl204 9.98 Rb2SeCle 
8.07 CuAl204 10.02 Rb2PdBre 
8.07 CoCo204 10.04 ne 2SnCle 
8.07 MgAl:Qs 10,08 i(NH:)6Cls 
8.08 CoAl.O« 10.10 Rb2SnCle 
8.08 ZnAl204 10.10 Co(NHs)6Cla 
8.10 FeAl204 10.11 ThTeCle 
8.11 Ni, Co)(Co, Ni)sO« 10.14 NH,)2PbCle 
8.11 n, ih 02:06 10.14 2TeCle 
8.11 g@Co20, 10.15 Fe(NHs) «Cla 
8.27 MnAl20, 10.16 Mg(NHs)cCls 
8.27 (Mn, Co)(Co, Mn)s04 10.17 Cs2PtCla 
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DIFFRACTION DATA FOR CUBIC ISOMORPHS 
(Continued) 


Substance 


Rb2ZrCle 
(NHa)2:TeCle 
Mn(NHs3)cCla 
RbePbCle 
Cs:TiCle 
Rh:TeCle 
Zn(NHz)6(ClOw)s 
s2SeCle 
K.OSBre 
Cs2SnCle 
K.2SeBre 
K2PtBre 
Co(NH;) «Bra 
Ni(NH:3)«Brz 
Cs2ZrCle 
Cs2PbCle 


Cs2TeCle 
Co NH,)sH:080.Br 
NS 4)2SeBre 
eo 
Fe(NH3)sBrs 
Me(NH:;)sBr2 
K2SnBre 
pat sels 
Mn(NH3)«Brz 
Sr2Ni(NO2)6 
Pb2Ni(NO2)6 
NH,)2SnBre 
baSnBre 


CONE sH20SOdI 


Co(NHs3)6SO«I 
Cs2:SnBre 


CoN Clon: 


H;)6Br2 
Fann, 6(SOsF)2 
Mn(NHzs)6(ClO«)2 
Cd(NHs)6(ClO«)2 
Mn(NHs3)6(SOsF)2 
Cd(NHs3)6(SOsF)2 
Ni(NH3)6(PFs)2 
Comeuacenes 
Ni(N ae 
CONE. CH s)6l2 
er) siomts 
S(CH:)3]28nCle 
N(CHa)4)2PtCle 
S(CHs3)2C2Hs)2SnCle 
N(CHs3)4}2SnCle 
N(CHs:)3sC2Hs}2SnCle 
N(CH3)(C2Hs) s)2SnCle 
{P(CH:)(C2Hs) s}25nCle 


LisFeF's 
(NH,):AlFs 
(NH,4)3CrFs 
(NHa4)sVFs 
(NH4)aFeF's 
NH,)MoO:Fs 
asFeF's 
KiFeFs 
CuLizFe(CN)s 
CuRsReeNy N)e 


K2CdFe(NO:)s 
K2CaCo(NO2)6 
K.CaFe(NO2)6 
Fe!"RFe!!(CN)6 
R = Na, K, Rb, NH¢ 

KoHgFe(NO2)6 
K2SrCo(NO2)6 
(NH,4)2CaFe(NO:)6 


K, Rb, NH«, Tl 
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Pat a pet pe pk et pet et 
_ 
on 


K 61 


8 ls 


8 6: 
S 0s 
8 62 


Tetrahedrite 


Substance 


aTl2Co 
K2CdNi( 
NHyscare(Non. 
2HgNi(NO2)6 
K2SrFe(NO2)6 
TlCaFe(NO2)6 
K2PbIe(NO2)6 
K2CaNi(NOs:)6 
(NH4)2SrFe(NO2)6 
NH,)2PbFe(NOz2)6 
IzCd Ni(NO2)6 
TlePbFe(NO2)6 
NaRb2Co(NO2)6 
ThSrFe(NO:)6 
K2PbCo(NO2)6 
NHa,)2CdNi(NO2)6 
lzHgNi(NO2)6 
K:BaFe(NO2)6 
K2BaCo(NO2)6 


bili gl NOve 


K4Ni(NO2)6 
(NH,)2BaFe(NO2)6 
KiLiBi(NO»)s 
K2PbNi(NO2)6 
Tl:BaFe(NOz)s 
Soe EEO ROS 
K3Ir(N 
Rb:LiBi(NO:)s 
K:2PbCu(NOz)6 
K:2Rh(NO2)6 
ed H,4)2LiBi(NO2)6 
12LiBi(NO2)6 
K2BaNi(NO:)6 
NaCs2Co(NO2)6 
Ba;[Rh(NO2)6]2 


s2Cd Ni, PRON 
Co(N H2O[3 
RESRh(NOse 
K2NaBi(NO2)e 


NH,)2AgBi(NOs2)e 
's2NaBi(NO2)6 
Cs;:Co(NO2)s 
CssIr(NO2)6 
CszBi(NO2)6 
Cs2AgBi(NO2)6 
Co(NHs;)6(BF4)s 
Cs:Rh(NO2)6 
Co(NHs3)s-H20](ClO«)s 
o(NHs)6(ClO«)s 
Co(NHs)6(PFs) 


Als(Mg, Fe)s(SiO«)s, pyrope 

AlsFe3(SiO«)s, almandite 

AlzMn3(SiO«)s, spessartite 

Al2Caa(SiO«)s, grossularite 

Al, Fe)2Ca3(SiO«)s, hessonite 
r2Ca3(SiO«)s, uvarovite 

Fe2Ca;(SiOs)s, andradite 

(Na, Li)sAlI’s, cryolithionite 

(Mg, Mn)2(Ca, Na)sAsO4)s, berzelite 


NaAlSiz0s6H:0 
AlisSisO2(OH, F)1sCl, zunyite 


Na«(AlSiO,)sCl, sodalite 


(Cu, Fe)12As4813, binnite 
(Cu, Ag)10(Zn, Fe)2(Sb, As) «Sis 


PHOTOMETRIC QUANTITIES, UNITS AND STANDARDS 


Photometric quantities and units are also given in the section Quantities and Units under the sub-division Light. 

Candela-cd (formerly candle): The International System (SI) unit of luminous intensity. One candela is defined as the 
luminous intensity of one sixtieth of one square centimeter of projected area of a black body radiator operating at the 
temperature of freezing platinum (2042K). 

Footcandle-fc: The unit of illumination when a foot is the unit of length. Footcandle is the illumination ona surface 
one square foot in area on which there is a uniformly distributed flux of one lumen, or the illumination on a surface all 
points of which are at a distance of one foot from a directionally uniform point source of one candela. (1 footcandle = 
10.76 lux.) 

Lumen-Im: The unit of luminous flux. It is equal to the flux through a unit solid angle (steradian), from a uniform 
point source of one candela, or to the flux ona unit surface all points of which are at unit distance from a uniform source 
of one candela. 

Lux-Ix: The International System (SI) unit of illumination in which the meter is the unit of length. (See Footcandle 
above.) | Lux = 0.0929 footcandles. 

Luminous Efficacy of a Source of Light: The quotient of the total luminous flux emitted by the total lamp power 
input. It is expressed in lumens per watt. 

Luminance-L: The luminous intensity (photometric brightness) of any surface in a given direction per unit of projected 
area of the surface as viewed from that direction. In International System (SI) units the luminance of light sources is 
commonly expressed in candelas per square centimeter. 


EFFICACIES OF ILLUMINANTS 


The theoretical maximum efficacy of 680 Im/W is that which would be obtained if all the power input were emitted as 
green light at a wavelength of 555 nm (at which the eye is most sensitive). If all power could be emitted uniformly over the 
visible spectrum as white light, the efficacy would be of the order of 220 Im/W. 

Fluorescent life-ratings are based upon 3 hr of operation per start. Life increases as lamps are burned for longer periods. 


Rated Approximate 
average Approximate initial 
Lamp life, initial efficacy, 
Lamp watts hours lumens im/lamp W 
A. Tungsten filament (120 V) 
Vacuum 25 2,500 235 94 
Gas filled 40 1,500 455 11.4 
Gas filled 60 1,000 870 14.5 
Gas filled 7S 750 1,190 15.9 
Gas filled 100 750 1,750 17.5 
Gas filled 200 750 4,010 20.1 
Gas filled 500 1,000 10,850 21.7 
Gas filled 1,000 1,000 23,740 23.7 
Gas filled (3,200 K) 5,000 150 145,000 29.0 
Gas filled (3,200 K) 10,000 75 335,000 33.5 
B. Fluorescent (cool white) 
Preheat (T12) 20 9.000 1,300 65.0 
Rapid start (T12) 40 20,000 3,150 78.8 
Rapid start (T12, shielded cathode) 40 15,000 3,250 81.3 
Rapid start (T12, U shaped, 3 5/8-in. leg) 40 12,000 2,900 pe) 
Slimline (96T12, 425 mA) 75 12,000 6,300 84.0 
Preheat (T17) 90 9,000 6,400 71.1 
High output (96T12, 800 mA) 110 12,000 9.200 83.6 
Grooved lamp (96PG17, 1500 mA) 215 9,000 16,000 74.4 
C. Fluorescent (other) 
Rapid start (T12, deluxe cool white) 40 20,000+ 2,200 55.0 
Rapid start (112, white) 40 20,000+ 3,200 80.0 
Rapid start (112, warm white) 40 20,000+ 3,150 78.7 
Rapid start (T12, deluxe warm-white) 40 20,000+ 2,150 $3.7 
Rapid start (T12, daylight) 40 20,000+ 2,600 65.0 
Rapid start (T12, natural) 40 20,000+ 2,100 $2.5 
Rapid start (T12, 5,000 K) 40 20,000+ 2,200 55.0 
Rapid start (T12, 7,500 K) 40 20,000+ 2,000 50.0 
Rapid start (T12, blue) 40 20,000+ 1,160 29.0 
Rapid start (T12, gold) 40 20,000+ 2,400 60.0 
Rapid start (T12, green) 40 20,000+ 4,500 112.5 
Rapid start (T12, pink) 40 20,000+ 1,160 29.0 
Rapid start (112, red) 40 20,000+ 200 5.0 
D. High-intensity discharge (HID) 
1. Mercury vapor (E-37) 
Clear 400 24,000 21,000 $2.5 
Color improved 400 24,000 20,500 51.3 
Deluxe white 400 24,000 22,500 56.3 
Warm deluxe white 400 24,000 20,000 50.0 
2. Mercury vapor (BT-56) 
Clear 1,000 24,000 57,000 57.4 
Color improved 1,000 24,000 55,000 $5.0 
Deluxe white 1,000 24,000 63,000 63.0 
Warm deluxe white 1,000 24,000 58,000 58.0 
3. Metal halide 
he 400 10,000 34,000 85.0 
BT56 93 10,000 100,000 100.0 
4. High-pressure sodium (Lucalox®) < mA ie Pte ee 
100 12,000 9,500 95.0 
5 150 12,000 16,000 106.7 
250 15,000 30,000 120.0 
400 20,000 50,000 125.0 
1,000 15,000 140,000 140.0 
E. Electric are 
High intensity 11,700 a 36,800 314 


Table compiled by C. J. Allen and G. D. Rowe 
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PHOTOMETRIC QUANTITIES, UNITS AND STANDARDS (Continued) 


APPROXIMATE LUMINANCE 
OF VARIOUS LIGHT SOURCES 


Compiled by C.J. Allen and G.D. Rowe 


Luminance of source is given in candelas per square centimeter 


Approx. avg. 
luminance* 
Source (Cd cm~?) 
Natural sources 
Clear sky Average luminance 0.8 
Sun (as observed from 
earth’s surface) At meridian 160000 
Sun (as observed from 
earth’s surface) Near horizon 600 
Moon (as observed from 
earth’s surface) Bright spot 0.25 
Combustion sources 
Candle flame (sperm) Bright spot 1.0 
Welsbach mantle Bright spot 6.2 
Acetylene flame Mees burner 10.5 
Photoflash lamps 16000-40000 
peak 
Incandescent electric lamps 
Carbon filament 3 Lumens per watt a2 
Tungsten filament Vacuum lamp— 
10 lumens per watt 200 
Tungsten filament Gas-filled lamp— 
20 lumens per watt 1200 
Tungsten filament 750-watt projection 
lamp—26 lumens per 
watt 7500 
Fluorescent lamps 
(cool white) 
Rapid start (40wT12) 430 mA 0.82 
High-output (96T12) 800 mA 113 
Grooved bulb (96T17) 1500 mA 1.50 
Fluorescent lamps 
(other than cool white) 
Daylight (40wT12) 430 mA 0.62 
Blue (40wT1 2) 430 mA 0.30 
Green (40wT12) 430 mA eet 
Red (40wT12) 430 mA 0.05 
High-intensity discharge (HID) 
Mercury-vapor (E-37) 
Clear 400 watt 970 
Color-improved 400 watt 11.0 
Deluxe-white 400 watt 2a 
Mercury-vapor (BT-56) 
Clear 1000 watt 980 
Color-improved 1000 watt 15.0 
Deluxe-white 1000 watt 17.2 
Metal halide (E-37) 
Clear 400 watt 810 
Color-improved 1000 watt 930 
Deluxe white 1500 watt 1620 
High pressure sodium 
(Lucalox®) 250 watt 520 
400 watt 780 
1000 watt 810 


Registered trademark of the General Electric Company 
*Luminance values perpendicular to lamp axis 


PHOTOMETRIC QUANTITIES, UNITS AND STANDARDS (Continued) 


FLAME STANDARDS WAVE LENGTHS OF THE FRAUNHOFER LINES 
Value of Various Former Standards in International Candles Sun’s Spectrum 
Standard Pentane lamp, burning pentane........ 10.0 candles At 15°C and 76 cm pressure. Wave length in Angstrém units 
Standard Hefner lamp, burning amyl acetate... .. 0.9 candles (Fabry and Buisson system). 
Standard Carcel lamp, burning colza oil......... 9.6 candles 


The Carcel unit is the horizontal intensity of the carcel lamp, burning 


42 grams of colza oil per hour. For a consumption between 38 and 46 grams U 2947.9 h 4101.750 
per hour the intensity may be considered proportional to the consumption. t 2994.4 g 4226.742 
The Hefner unit is the horizontal intensity of the Hefner lamp burning amy] vi 3021.067 G 4307.914 
acetate, with a flame 4 cm. high. If the flame is / mm. ‘high, the intensity 5 3047.623 4307.749 
I= 1 + 0.027(! — 40). s 3100.683 G 4340.47 
a, 3100.326 F 4861.344 
‘ 3099.943 b 5167.510 
“ 3181.277 4 5167.330 
US RADIATIONS 3179.343 b, 5172.700 
WAVE LENGTHS OF VARIO > barn ° on 
Angstroms Pe 3361.194 E, 5269.557 
(GOSINIC FAVS see eager arora eet vst abate Kee SoCo 3 oso. 70 he 0.0005 O 3441.020 D, 5889.977 
Gamma rays'iaeticcles ciel oscars tooo nc ere ced er 0.005—1.40 N 3581.210 D, 5895.944 
Mereays sh sista iataaes iareieeae wlovs syst tareestaterate layersvass is Seelaiefeteve’s 0.1-100 M 3727.636 C 6562.816 
Ultraviolet: 'belOW! sy. cistorsate de tstloters ere rtieveree sere s a)earerece 4000 L 3820.438 B 6869.955 
Limitiof.sun’s |U-V- at earth's surfacesi. 1. .\. 6 cc cite ose 2920 K 3933.684 71 7621 
Visible spectrums... \caieelernerteasiie vs caraes saw wien cole wnerere 4000-7000 H 3968.494 7594 
Violet, representative, 4100, limits................0005 4000-4240 z 8228.5 
Blue, representative, 4700, limits..........-....-0.00. 4240-4912 Y 8990.0 
Green; representative, 5200) limits iye:ei5)< < 2)/6.-.610 <0: e10:00° 4912-5750 
Maximus visibility :% ways. serene: creer letesstere cote aye ciene evel 5560 
Yellow, representative, 5800, limits................... 5750-5850 
Orange, representative, 6000, limits................... 5850-6470 
Red; representative, 6500; Lmitsi5 ssn scene sens cee ee 6470-7000 
Infrared, greatet thats). caves scree creinale eisveis) s\craioreys) arava 7000 
Hertzian: waves, beyond aemcsisiiaiietisisiebie neerne os slaeveea 2.20 x 10° 


BRIGHTNESS OF TUNGSTEN 


Characteristics of Straight Tungsten Wire in a Vacuum 
(Forsythe and Worthing, 1924). WAVE LENGTHS FOR SPECTROSCOPE CALIBRATION 
Temperature °K 


Brightness 
Absolute Brightness candles/cm? 


Potassium flame......... 
Potassium flame......... 
Mercury I are.2.-2 004 76 
B, Solar s5.</.4 aotearoa ees 


C, solar or hydrogen tube . 
Mercury I arc. F 
D,, solar or sodium flame . 
D,, solar or sodium flame . 
Mercury arc. th. eee 
Mefeury arc... 
Mercuryilvarc ss ccs 
Thallium flame.......... 


* Melting-point of tungsten. 
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STANDARD UNITS, SYMBOLS, AND DEFINING EQUATIONS FOR FUNDAMENTAL 
PHOTOMETRIC AND RADIOMETRIC QUANTITIES 


Submitted by Abraham Abramowitz 


from Z-7.1-1967 


Radiometric Quantities 


(See Note at bottom of page) 


Quantity* Symbol* Defining Equation** Commonly Used Units Symbol 
Radiant energy 0,(Q.) erg 
tjoule J 
kilowatt-hour kWh 
Radiant density w, (w,) w = dQ/dV tjoule per cubic meter J/m? 
erg per cubic centimeter erg/cm? 
Radiant flux ®, (®,) ® = dQ/dt erg per second erg/s 
twatt W 
Radiant flux density at a surface 
Radiant exitance M,(M.,) M = d®/dA watt persquarecentimeter W/cm? 
(Radiant emittance)t 
Irradiance E, (E,) E = d®/dA twatt per square meter, W/m? 
etc. 
Radiant intensity I, (1.) I = d®/dw {watt per steradian W/sr 
(m = solid angle through 
which flux from point 
source is radiated) 
Radiance EA (Ee) L = d?@/dw\(dA cos@) watt per steradian and W-sr ‘cm 
= dI/(dA cos@) square centimeter 
(@ = angle between line of watt per steradian and W-sr-'m~? 
sight and normal to sur- square meter 
face considered) 
Emissivity g &€ = M/Mphackboay one (numeric) rar 


Note: The symbols for photometric quantities (see following table) are the same as those for the corresponding radiometric quantities (see above). When 


(M and Mbtackboay are re- 

spectively the radiant exi- 
tance of the measured 
specimen and that of a 
blackbody at the same 
temperature as the speci- 
men) 


it is necessary to differentiate them the subscripts v and e respectively should be used, e.g., Q, and Q.. 


*Quantities may be restricted to a narrow wavelength band by adding the word spectral and indicating the wavelength. The corresponding symbols are 
changed by adding a subscript A, e.g., Q, for a spectral concentration or a / in parentheses, e.g., K(4), for a function of wavelength. 


**The equations in this column are given merely for identification. 


***®, = incident flux 
®, = absorbed flux 
®, = reflected flux 
®, = transmitted flux 


t 
+to be deprecated. 
tInternational System (SI) unit. 
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Quantity* 


Absorptance 
Reflectance 
Transmittance 


Luminous energy 
(quantity of light) 


Luminous density 


Luminous flux 


Luminous flux density at a surface 
Luminous exitance 
(Luminous emittance)T 
Illumination 
(illuminance) 


Luminous intensity 
(candlepower) 


Luminance 
(photometric brightness) 


Luminous efficacy 
Luminous efficiency 


PHOTOMETRIC QUANTITIES 


Symbol* Defining Equation** 

a, (a,, o) “= ©,/0;*** 

Pp, (py, Pe) p — @,/@;*** 

T, (cro Te) ae ,/O;*** 
760 

Q, (Q,) Q, — i K(A) 0.A dj 
380 

w, (W,) w = dQ/dV 

®, (®,) ® = dQ/dt 

M,(M,) M = d®/dA 

E, (E,) E = d®/dA 

I, (1,) I = d®/dw 


(wm = solid angle through 
which flux from point 
source is radiated) 


iba (eA) L = d?@/dw (dA cos6) 
= dI/(dA cos@) 

(0 = angle between line of 
sight and normal to sur- 
face considered) 

K K=90,/®, 
\"/ V= Ke Kos acinntes 


UsSonsieaar = maximum 
value of K(A) function) 


Commonly Used Units 


one (numeric) 
one (numeric) 
one (numeric) 


lumen-hour 
tlumen-second (talbot) 
tlumen-second per cubic 
meter 


tlumen 


lumen per square foot 


footcandle 
square foot) 

tlux (Im/m7?) 

phot (Im/cm?) 

tcandela (lumen per ste- 
radian) 


(lumen per 


candela per unit area 


ILLUMINATION CONVERSION FACTORS 


1 lumen = 1/680 lightwatt (sec 3.7.2) 
1 lumen-hour = 60 lumen-minutes 
1 footcandle = 1 lumen/ft? 


1 phot = 1 lumen/cm? 
1 lux = 1 lumen/m? 


Number of > 
Multiplied by\ 


Equals Number of 
{ 


Footcandles 


Symbol 


cd/in?, etc. 


VHRR 


Footcandles 
*Lux 

Phot 
Milliphot 


*The International Standard (SI) unit. 


1 0.0929 
10.76 1 

0.00108 0.0001 

1.076 0.1 
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stilb (cd/cm?) sb 
nit (fcd/m7) nt 
footlambert (cd/nft?) fL 
lambert (cd/zcm?) Ji 
apostilb (cd/mm7) asb 
tlumen per watt Im/W 
one (numeric) — 
1 watt-second = 1 joule = 10’ ergs 
Phots Milliphots 
929 0.929 
10,000 10 
1 0.001 
1,000 1 


LINE SPECTRA OF THE ELEMENTS 


Edited by Joseph Reader and Charles H. Corliss 


These tables were prepared under the auspices of the Committee on Line Spectra 
of the Elements of the National Academy of Sciences — National Research Council. 
They contain the outstanding spectral lines of neutral (I), singly ionized (II), doubly 
ionized (III), triply ionized (IV), and quadruply ionized (V) atoms. Listed are lines 
that appear in emission from the vacuum ultraviolet to the far infrared. For most 
atoms these lines were selected from much larger lists in such a way as to include 
the stronger observed lines in each spectral region. In a few cases prominent mon- 
oxide band heads are also given. The present tables constitute the first phase of a 
projected set of tables that will include the I to V spectra of all atoms for which 
data are available. 

The data were compiled by the following contributors, whose initials are given in 
the headings of the tables that they prepared: 


K. L. Andrew — Purdue University 
J. G. Conway — Lawrence Berkeley Laboratory 
C. H. Corliss — National Bureau of Standards 
R. D. Cowan — Los Alamos Scientific Laboratory 
C. R. Cowley — University of Michigan 
Henry M. and Hannah Crosswhite — Argonne National Laboratory 
S. P. Davis — University of California, Berkeley 
V. Kaufman — National Bureau of Standards 
R. L. Kelly — Naval Postgraduate School 
J. F. Kielkopf — University of Louisville 

. C. Martin — National Bureau of Standards 
. K. McCubbin — Pennsylvania State University 

. J. Radziemski — Los Alamos Scientific Laboratory 
. Reader — National Bureau of Standards 

. Shalimoff — Lawrence Berkeley Laboratory 

. Stanley — Purdue University 

. Stoner, Jr. — University of Arizona 

. Stroke — New York University 

. Wood — Wright State University 
. Worden — Lawrence Livermore Laboratory 
. Wynne — International Business Machines Corporation 


eoeeeeeeeeese#eoeee%8ee8eeeeeee @ 
Be eager 
Pros < 


The literature references are collected at the end of the entire set of tables. 

All wavelengths are given in Angstroms. Below 2000 A the wavelengths are in 
vacuum; above 2000 A the wavelengths are in air. Wavelengths given to three deci- 
mal places have an uncertainty of less than 0.001 A and are therefore suitable for 
the calibration of most spectrographs. In the air region, the elements used most 
commonly for calibration purposes are Ne, Ar, Kr, Fe, Th, and Hg; in the vacuum 
region, the most common are C, N, O, Si, and Cu. 

A large number of the lines for the neutral and singly ionized atoms were ex- 
tracted from the National Bureau of Standards (NBS) Tables of Spectral-Line In- 
tensities.' The intensities of these lines represent quantitative estimates of relative 
line strengths that take account of varying detection sensitivity at different wave- 
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lengths. They are on a linear scale. For nearly all of the other lines the intensities 
represent qualitative estimates of the relative strengths of lines not greatly separated 
in wavelength. Because different observers frequently use different scales for their 
intensity estimates, these intensities are useful only as a rough indication of the 
appearance of a spectrum. In some cases the intensity scale is not intended to be 
linear. In the tables of first and second spectra the intensities of the lines of the 
singly ionized atom relative to those of the neutral atom should be used with cau- 
tion, inasmuch as the concentration of ions in a light source depends greatly on the 
excitation conditions. 


Descriptive symbols used in the tables have the following meanings: 


e c—complex 
e d— line consists of two unresolved lines 
e h— hazy 
e 1—shaded to longer wavelengths 
e s—shaded to shorter wavelengths 
© p— perturbed by a close line 
e b— band head 
e r— easily reversed 
e w—wide 
ACTINIUM (Ac) 20 4,183.12 I 
re 20 4,194.40 I 
See 300 s 4,209.69 ul 
Acland II 300 4,359.13 II 
20 #1 4,384.53 I 
Ref. 193 — J.G.C. Piet toss 41 7 
: 20 4,396.71 I 
Intensity Wavelength on 4,462.73 : 
Air 1,000 1 4,507.20 ii 
500 4,605.45 Il 
8 h 2,100.00 II 10 4,716.58 I 
20 2,712.50 Il 400 s 4,720.16 I 
10 2,726.23 Il 300 4,812.22 Il 
10 h 2,760.18 Il 100 4,945.18 II 
10 h 2,781.56 Il 100 4,958.23 Il 
20 2,797.59 Il 100 4,960.87 Il 
20 2,806.76 Il 150 5,446.38 Il 
8 2,833.47 Il 300 | $;732.05 Il 
150 h 2,847.16 Il 400 5,758.97 Il 
8 2,895.20 ll 1,000 5,910.85 II 
30 2,896.82 Il 600 | 6,164.75 ll 
30 2,923.02 Il 200 | 6,167.83 II 
200 2,994.17 Il 400 6,242.83 I 
500 3,043.30 II 20 6,359.86 I 
200 3,069.36 Il 20) 6,691.27 I 
100 3,078.07 Il 6 7,290.40 I 
100 3,086.04 Il 6 #1 7,866.10 I 
100 3,087.37 ll 
200 3,112.83 ll Ac Ill 
100 3,120.16 it Ref. 193 — J.G.C. 
500 s 3,153.09 II 
600 s 3,154.41 II ‘ 
200 s 3,164.81 | cueasity, «= __ Wavelength 
300 s 3,230.59 II Air 
150 s 3,237.70 II 
500 3,260.91 Il 1,000 h 2,626.44 Hl 
100 s 3,318.01 Il 50 oh 2,682.90 Ul 
200 s 3,383.53 ll 2,000 h 2,952.55 Hl 
200 3,413.84 Il 2,000 h 3,392.78 Ill 
500 3,417.77 U 3,000 3,487.59 Il 
500 s 3,481.16 Il 2,000 h 4,413.09 lll 
200 3,489.53 ll 3,000 h 4,569.87 Ill 
100 3,529.24 Il 8 h 5,193.21 III 
100 3,534.63 Il 
200 s 3,554.99 ul AcIV 
1,000 s 3,565.59 Il Ref. 193 — J.G:cC. 
100 3,694.88 I 
300 5 3,756.67 Ul Intensity Wavelength 
200 3,799.82 II 
2,000 s 3,863.12 ll Air 
100 3,914.47 Ul 
400 s 4,061.60 ul 20 hh 2,062.00 
3,000 s 4,088.44 nl 30 h 2,502.12 iv 
3,000 s 4,168.40 Ul 100 h 2,558.08 
100 4,179.98 I rh ly 
’ : 5) oh 2,790.83 IV 


50 h 2,793.90 IV 
ple | 3,224.7 IV 
ALUMINUM (Al) 
Z=13 

Al land II 
Ref. 81, 89, 144, 227, ,228, 282 

— E.F.W. 

Intensity Wavelength 

Vacuum 
40 1,177.43 ll 
50 1,191.812 Il 
150 1,350.18 Il 
800 1,539.830 Il 
100 1,569.385 II 
125 1,596.059 Il 
150 1,625.627 Il 
100 1,644.235 Il 
100 1,644.809 Il 
1,000 1,670.787 II 
100 1,686.250 Il 
800 1,719.440 Il 
500 1,721.244 ll 
900 1,721.271 ul 
500 1,724.952 Il 
900 1,724,984 Il 
350 1,760.104 Il 
300 1,761.975 Il 
290 1,763.00 I 
500 1,763.869 Il 
700 1,763.952 Il 
450 1,765.64 I 
300 1,765.815 II 
450 1,766.38 I 
400 1,767.731 Ul 
450 1,769.14 I 
600 1,828,588 Il 
400 1,832.837 Il 
250 1,834,808 II 
300 1,855.929 Il 
700 1,858.026 Il 
120 1,859.980 II 
1,000 1,862.311 Il 
200 1,929.978 a0 
150 1,931.048 I 
200 1,932.377 Il 
400 1,934.503 Il 
150 1,934.713 Il 
150 1,936.907 Il 
220 1,939.261 Il 
700 1,990,531 Il 


Air 


2,016.052 
2,016.234 
2,016.368 
2,074.008 
2,094.264 
2,094.744 
2,094.791 
2,095.104 
2,095.141 
2,150.70 
2,181.00 
2,269.10 
2,269.22 
2,312.49 
2,313.53 
2,317.48 
2,319.06 
2,321.56 
2,367.05 
2,367.61 
2,368.11 
2,369.30 
2,370.22 
2,370.73 
2,372.07 
2,373.12 
2,373.35 
2,373.57 
2,378.40 
2,513.30 
2,567.98 
2,575.10 
2,575.40 
2,631.55 
2,637.70 
2,652.48 
2,660.39 
2,669.17 
2,816.19 
2,837.96 
2,840.10 
3,041.28 
3,050.07 
3,054.68 
3,057.14 
3,064.29 
3,066.14 
3,074.64 
3,082.153 
3,092.710 
3,092.839 
3,428.92 
3,439.35 


ALUMINUM (Cont.) 


150 3,443.64 I 140 16,763.36 I Intensity Wavelength 500 132.63 Vv 
70 3,444.86 I 300 21,093.04 I aE 5S 6S, ane eis 1,000 278.69 Vv 
0 sata I 360 21,163.75 I Vacuum 900 281.39 Vv 
,479.81 I 
60 3,482.63 I Al III 400 124.03 IV i nes 4 
700 129.73 IV opens 
450 3,586.56 Il Ref. 127 — E.F.W. 800 160.07 IV 300 1,090.14 Vv 
360 3,587.07 ll . 700 161.69 "a 300 1,150.30 Vv 
290 3,587.45 II Intensity Wavelength 500 - 027.34 Vv 350 1,165.42 Vv 
220 3,651.06 II ee 250 1,168.48 Vv 
110 3,651.10 Il Vacuum ee pene M 500 1,287.70 Vv 
150 3,654.98 ul hs 1,048.52 AY 330. 
as Sere on i 70 486.884 Ill 500 1,058.90 IV 400 1,330.06 Vv 
eh eet aa i 30 486.912 Ill 500 1,061.43 IV 400 1,350.52 Mi 
os pte ye ; 250 511.138 Ill 600 1,064.89 IV 400 1,363.35 Ml 
ane wives O06 ; 150 511.191 Ill 500 1,066.57 IV 600 1,369.20 Vv 
9,000 + 3.961.520 I “4 Pdaicce bs la 00 1,069.84 yi ae Kove i 
“110 3,995.86 Ul aig oe oe 00 Hyp b ace, Ly ee pease ¥ 
a ret et + 100 670.068 Il 600 1,118.82 IV 300 1,455.26 V 
en ee if 200 671.118 Ul 500 1,125.61 IV 600 1,475.64 M 
pee 500 695.829 lll 400 1,136.82 IV 300 1,486.05 Vv 
110 4,588.19 II 400 696.217 Ul 400 1,198.50 IV 700 1,508.37 Vv 
soe HEY I 200 725.683 TT 400 1,220.55 Iv 1,000 1,526.14 Vv 
110 4,898.76 II 300 726.915 Ul 900 1.237 19 IV 500 1,539.12 Vv 
110 4,902.77 II 400 855.034 Ul 600 1240.21 IV 300 1,577.90 Vv 
2 eo v 500 856.746 Wl 700 1,240.86 IV Sai SEELEY Mw 
290 5,283.77 ul aa phe | Eo 700 1,248.79 IV AMERICIUM (Am) 
150 5,285.85 ul 4 eee. ae oe 02 AY Z=95 
110 5.312 32 ll 450 893.897 Ill 800 1,264.18 IV ~ 
pie 10 1,162.59 il 1,000 1,272.76 IV 
220 5,316.07 ul 3 1162.62 i bod ee v Am [and II 
i adee a 100 tase Ill 500 1,376.62 IV Ref. 92 — J.G.C. 
pa 5 1,352.82 Ill 500 1,388.79 IV é 
; oa Piet E 70 1,352.86 aT 600 1,431.94 IV Intensity Wavelength 
ia SEEPS r 600 1,379.67 I 700 1,441.82 1V Air 
on S aria = 800 1,384.13 ll 800 1,447.51 IV 
aa tae 5: 700 1,605.766 ll 600 1,457.96 IV 100s 2,706.35 I 
a0 Obras i 100 1,611.814 Ill 700 1,486.89 IV 100s 2,728.69 i 
aah Ae ad 3 800 1,611.874 I 800 1,494.79 IV 200 s 2,756.55 Il 
a BORE = 1,000 1,854.716 Ill 400 1,519.07 IV 100 1 2,812.10 i 
aan Soe ds ie 600 1,862.790 il 800 1,537.54 IV 200s 2,812.92 I 
‘ib EO Pe = 300 1,935.840 Ill 500 1,550.19 IV 1,000 1 2,815.28 Il 
PE eae + 15 1,935.863 ill 1,000 1,557.25 IV 100 's 2,819.98 4 
eee 200 1,935.949 Ill 500 1,559.03 IV 100 | 2,831.24 I 
110 6,181.57 Il 700 1 564 16 IV 5,000 s 2,832.26 ll 
150 6,181.68 Il Air 900 1582.04 IV 100 1 2,833.95 ll 
290 6,182.28 Il 800 1,584.46 IV 100 1 2,861.92 Il 
220 6,182.45 I 110 2,399.00 Il 400 1589.28 IV 100s 2,866.20 ll 
450, h 6,183.42 I 285 2,762.77 Il 400 1,606.65 IV 1,000 | 2,888.51 ul 
450 6,201.52 I 220 2,762.87 HII 400 1617.81 IV 100 1 2,893.29 ll 
360 6,201.70 i 450 2,906.93 Ml 600 1627.54 IV 200 1 2,899.56 I 
290 6,226.18 i 360 3,348.52 lll 500 1636.82 IV 100 1 2,909.86 Ul 
360 6,231.78 I 290 3,350.88 Il 800 1639.06 IV 200 1 2,911.13 ll 
450 6,243.36 II 870 3,601.63 Il 1,000 1818.56 IV 1,000 s 2,920.59 II 
450 6,335.74 il 550 3,601.93 ll "700 1881.16 IV 200 1 2,927.53 I 
360 6,696.02 I 750 3,612.36 ll eed 200 1 2,936.99 Il 
230 6,698.67 I 450 3,702.11 ll Air 100 1 2,939.08 ll 
60 7,083.97 I 550 3,713.12 Il 500 1 2,950.39 ll 
70 7,084.64 I 110 h 3,980.14 ll 400 2,515.87 IV 100s 2,957.05 7 
110 7,361.57 I 110 4,082.45 lll 500 3,208.20 IV 100 1 2,958.39 ll 
140 7,362.30 I 150 4,088.61 Ill 500 3,267.21 1V 100 1 2,963.02 ll 
60 7,606.16 I 110 h 4,142.37 lll 600 3,285.13 IV 1,000 1 2,966.71 0 
90 7,614.82 I 650 4,149.92 ll 400 3,344.46 IV 1,000 1 2,969.29 ll 
230 7,835.31 I 650 4,150.17 ll 500 3,473.54 IV 1,000 s 2,987.24 u 
290 7,836.13 I 110 4h 4,364.64 ul 900 3,492.23 IV 500 1 2,993.51 I 
60 7,993.05 I 650 4,479.89 Ill 800 3,508.46 IV 1,000 s 3,004.25 ul 
90 8,003.19 I 650 4,479.97 Hl 500 3,511.28 IV 500 s 3,027.99 Ul 
70 8,065.97 I 760 4,512.56 Ill 700 3,517.56 IV 100 1 3,028.86 ll 
110 8,075.35 1 550 4,528.94 Il 400 3,527.03 IV 500 1 3,038.36 ul 
290 8,640.70 H 870 4,529.19 ul 500 3,541.08 IV 200 s 3,053.69 Il 
360 8,772.87 I 110 4,701.15 Il 2,000 s 3,120.49 Il 
450 8,773.90 I 150 4,701.41 ul ALV 200 s 3,161.83 ll 
110 8,828.91 I 110 h 4,904.10 ll Ref. 6 — E.F.W. 100 s 3,167.86 ll 
180 8,841.28 I 110 h 5,151.01 Ill i 100 1 3,203.26 i 
90 8,912.90 I 110 h 5,163.89 Ul Intensity Wavelength 500 s 3,282.32 TT 
140 8,923.56 1 1,200 5,696.60 Il 200 1 3,286.67 Il 
60 9,089.91 I 1,000 $5,722.73 Wl Recs 100 1 3,343.87 I 
70 9,139.95 I 110 6,055.21 ll 300 103.80 Vv 500 s 3,362.55 Il 
150 9,290.65 ul 220 +h 7,635.37 ul 400 103.88 Vv 200 1 3,395.01 1 
110 9,290.75 i 150 7,660.26 Il 250 104.07 Vv 200 s 3,419.66 TT 
150 10,076.29 Il 220 7,681.97 Il 250 104.18 Vv 200 3,446.19 I 
110 10,768.36 ! 360 7,881.79 tl 600 107.95 Vv 1,000 1 3,452.10 u 
140 10,782.04 1 150 7,882.52 Il 300 108.06 Vv 5,000 1 3,483.31 rT 
110 10,872.98 I 290 7,905.51 Il 300 108.11 v 5,000 3,510.13 I 
230 10,891.73 I 290 +h 8,243.59 ll 250 118.50 Vv 1,000 1 3,530.95 I 
450 11,253.19 I 360 h 8,275.11 Wl 900 125.53 Vv 200 s 3,562.68 i 
$70 11,254.88 1 290 9,571.52 ll 800 126.07 Vv 5,000 3,569.16 1 
570 13,123.41 I 360 9,605.99 Il 800 130.41 Vv 100 s 3,596.07 II 
450 13,150.76 I 1,000 130.85 Vv 500 3,603.41 I 
230 16,718.96 I ALIV 900 131.00 Vv 5,000 3,673.12 I 
300 16,750.56 I Ref. 8, 146 — E.F.W. 900 131.44 Vv 100 1 3,684.57 II 
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AMERICIUM (Cont.) 


1,000 s 3,696.42 il 
100 | 3,707.86 I 
5,000 1 3,777.50 Ul 
5,000 | 3,926.25 i 
1,000 | 3,952.58 I 
100 s 4,020.25 I 
100 s 4,035.81 I 
500 s 4,036.37 Il 
5,000 s 4,089.29 I 
100 | 4,089.32 I 
100 s 4,140.96 I 
1,000 s 4,188.12 I 
1,000 4,265.55 I 
5,000 4,289.26 I 
200 s 4,309.65 II 
2,000 s 4,324.57 TT 
2,000 s 4,441.36 I 
5,000 | 4,509.45 i 
5,000 1 4,575.59 I 
1,000 s 4,593.31 ul 
100 | 4,649.12 I 
100 | 4,653.45 I 
5,000 | 4,662.79 I 
2,000 1 4,681.65 I 
2,000 1 4,699.70 Ul 
1,000 | 4,706.80 I 
2,000 1 4,872.22 I 
200 1 4,990.79 I 
100 s §,000.21 I 
1,000 1 5,020.96 II 
200 1 5,215.99 Ul 
1,000 s 5,402.62 I 
1,000 s 5,424.70 I 
1,000 1 5,584.21 Il 
1,000 s 5,598.13 I 
10,000 | 6,054.64 I 
1,000 | 6,405.11 I 
500 | 6,544.16 I 
500 s 6,955.58 I 
ANTIMONY (Sb) 
Zi= 51 
Sb I and II 

Ref. 167, 194 —L.J.R. and J.R. 

Intensity Wavelength 

Vacuum 

1 691.20 II 
1 764.43 Wl 
1 814.85 i 
! 849.39 Il 
2 855.08 II 
4 876.84 I 
4 921.07 I 
6 983.57 ul 
6 1,001.13 I 
6 1,009.43 TT 
6 1,052.21 II 
8 1,056.27 ll 
8 1,057,32 Ul 
6 1,073.81 Il 
6 1,230.30 Ik 
8 1,274.98 ll 
8 1,327.40 II 
6 1,358.04 II 
8 1,384.70 II 
6 1,407.83 Il 
10 1,430.76 I 
8 1,436.49 Il 
10 h 1,464.19 I 
20 =r 1,486.57 I 
40 bh 1,491.36 I 
SO ess 1,512.57 I 
120 r 1,532.74 I 
80 +r 1,535.06 I 
6 1,565.51 II 
8 1,576.11 ll 
7 1,581.36 it 
80 r 1,599.96 I 
10 1,606.98 I 
200 w 1,612.8 I 
100 w 1,623.3 I 
sO h 1,651.20 I 
20 1,657.04 i 
100 w 1,662.6 I 
50 1,698.85 I 
80 r 1,716.93 I 


a4 


ie ie ie 


7 a95 


1,717.45 
1,723.43 
1,736.19 
1,736.43 
1,757.79 
1,765.76 
1,780.87 
1,788.24 
1,800.18 
1,810.50 
1,814.20 
1,829.50 
1,858.89 
1,868.17 
1,871.15 
1,882.56 
1,891.28 
1,899.39 
1,927.08 
1,950.39 
1,964.3 

1,986.05 
1,990.60 


Air 


2,024.00 
2,029.49 
2,039.77 
2,049.57 
2,063.43 
2,068.33 
2,079.56 
2,098.41 
2,118.48 
2,127.39 
2,137.05 
2,139.69 
2,141.80 
2,141.83 
2,144.86 
2,158.91 
2,175.81 
2,179.19 
2,179.25 
2,201.32 
2,208.45 
2,208.50 
2,220.73 
2,221.98 
2,224.93 
2,225.15 
2,262.51 
2,288.98 
2,293.44 
2,306.46 
2,311.47 
2,315.89 
2,373.67 
2,383.64 
2,395.22 
2,422.13 
2,426.35 
2,445.51 
2,478.32 
2,480.44 
2,480.46 
2,510.54 
2,528.52 
2,528.54 
2,567.75 
2,574.06 
2,598.05 
2,598.09 
2,612.31 
2,652.60 
2,656.55 
2,670.64 
2,682.76 
2,692.25 
2,718.90 
2,769.95 
2,851.09 
2,851.11 
2,877.92 
2,966.10 
2,980.96 
3,029.83 
3,034.01 
3,040.67 


E-220 


3,232.52 
3,241.28 
3,267.51 
3,383.09 
3,383.15 
3,498.46 
3,520.47 
3,637.80 
3,637.83 
3,722.78 
3,722.79 
3,850.22 
4,033.55 
4,033.56 
4,133.63 
4,140.54 
4,195.17 
4,219.07 
4,314.32 
4,344.83 
4,411.42 
4,446.48 
4,506.92 
4,514.50 
4,596.90 
4,599.09 
4,604.77 
4,647.32 
4,675.74 
4,711.26 
4,735.44 
4,757.81 
4,765.36 
4,766.91 
4,784.03 
4,802.01 
4,832.82 
4,877.24 
4,947.40 
5,044.56 
5,166.32 
5,176.55 
5,238.94 
5,354.24 
5,464.08 
5,490.32 
5,556.10 
5,568.13 
5,602.19 
5,632.02 
5,639.75 
5,830.34 
5,895.09 
6,005.21 
6,053.41 
6,079.80 
6,130.04 
6,154.94 
6,302.76 
6,611.49 
6,647.44 
6,688.01 
6,806.67 
7,648.28 
7,844.44 
7,924.65 
7,969.55 
8,411.69 
8,572.64 
8,619.55 
8,682.7 
9,132.21 
9,518.68 
9,866.78 
9,949.14 
10,078.49 
10,261.01 
10,364.33 
10,488.3 
10,585.60 
10,677.41 
10,741.94 
10,794.11 
10,839.73 
10,868.58 
10,879.55 
11,012.79 
11,079.95 
11,084.98 
11,104.84 


ee 


50 oh 11,108.52 I 
30 11,189.61 I 
150 11,266.23 I 
30 11,863.37 I 
1 11,957.7 I 
5 12,116.06 I 
2 12,276.6 I 
2 12,466.75 I 
Sb III 
Ref. 164 — L.J.R. and J.R. 
Intensity Wavelength 
Vacuum 
10 691.18 Il 
10 698.69 Il 
15 722.86 lll 
8 724.81 Ill 
15 732.33 Ill 
15 999.62 Il 
40 1,011.94 Ill 
10 1,056.58 Ill 
40 1,065.90 Ill 
20 1,069.93 Ill 
20 1,070.43 il 
5 1,073.76 lll 
30 1,075.82 III 
5 1,078.10 Ill 
20 1,084.06 Ill 
10 1,098.34 Ill 
10 1,135.43 Ill 
30 1,151.49 il 
40 1,157.74 Ill 
12 1,166.96 Il 
50 1,205.20 I 
50 1,210.64 il 
20 1,306.69 Ill 
8 1,379.58 ll 
20 1,404.18 ill 
10 1,429.57 Il 
15 1,673.89 Ill 
3 1,710.23 Ill 
15 1,711.84 Ill 
15 1,725.33 Ill 
12 1,762.30 Ill 
12 1,839.32 Il 
10 1,946.13 Il 
Air 
3 2,054.10 1 
2 2,091.85 bei 
5 2,127.00 Ill 
5 2,507.71 Ill 
15 2,590.13 Il 
1 2,614.20 Ill 
12 2,617.17 Ill 
1 2,617.63 Ill 
20 2,669.39 Il 
5 2,785.87 Ill 
20 2,790.27 Il 
20 3,336.61 Il 
50 3,504.07 Il 
15 3,519.06 Ill 
15 3,533.45 Ill 
40 3,559.18 Ill 
40 3,566.25 Ill 
30 3,738.90 Il 
40 4,265.09 ul 
50 4,352.16 Il 
30 4,591.89 Il 
30 4,692.91 Ill 
1 5,247.71 Ill 
1 5,690.8 Ill 
1 > ya lees ill 
3 5,845.5 Ill 
5 6,246.7 Il 
3 6,287.6 Il 
ARGON (Ar) 
Z= 18 
Ar land II 
Ref. 190, 203, 204, 219 
E.F.W. 
Intensity Wavelength 


ARGON (Cont.) 


Vacuum 


487.227 
490.650 
490.701 

519.327 
542.912 
543.203 
547.461 

556.817 
573.362 
576.736 
580.263 
583.437 
597.700 
602.858 
612.372 
661.867 
664.562 
666.011 

670.946 
671.851 
676.242 
677.952 
679.218 
679.401 
718.090 
723.361 
725.548 
730.930 
740.269 
744.925 
745.322 
802.859 
806.471 
806.869 
807.218 
807.653 
809.927 
816.232 
816.464 
820.124 


2,420.456 
2,516.789 
2,534.709 
2,562.087 
2,891.612 
2,942.893 
2,979.050 
3,033.508 
3,093 .402 
3,200.37 

3,243.689 
3,293.640 
3,307.228 
3,319.34 

3,350.924 
3,373.47 

3,376.436 
3,388.531 
3,393.73 

3,461.07 

3,476.747 
3,478.232 
3,491.244 
3,491.536 
3,509.778 
3,514.388 
3,545.596 
3,545.845 
3,554. 306 
3,559.508 
3,561.030 


3,576.616 
3,581.608 
3,582,355 
3,588.441 
3,606.522 
3,622. 138 
3,639.833 
3,718.206 
3,729.309 
3,737.889 
3,765.270 
3,766.119 
3,770.369 
3,770.520 
3,780,840 
3,803.172 
3,809.456 
3,834.679 
3,850.581 
3,868.528 
3,925.719 
3,928.623 
3,932.547 
3,946.097 
3,947.505 
3,948.979 
3,979.356 
3,994.792 
4,013.857 
4,033.809 
4,035.460 
4,042,894 
4,044,418 
4,052,921 
4,072.005 
4,072.385 
4,076.628 
4,079,574 
4,082.387 
4,103.912 
4,131.724 
4,156.086 
4,158.590 
4,164,180 
4,179.297 
4,181.884 
4,190.713 
4,191.029 
4,198.317 
4,200.674 
4,218.665 
4,222.637 
4,226.988 
4,228.158 
4,237.220 
4,251.185 
4,259,362 
4,266.286 
4,266.527 
4,272.169 
4,277.528 
4,282.898 
4,300, 101 
4,300.650 
4,309.239 
4,331.200 
4,332.030 
4,333.561 
4,335.338 
4,345,168 
4,348.064 
4,352.205 
4,362.066 
4,367.832 
4,370.753 
4,371.329 
4,375.954 
4,379.667 
4,385,057 
4,400.097 
4,400.986 
4,426.001 
4,430. 189 
4,430.996 
4,433.838 
4,439,461 
4,448.879 
4,474.759 
4,481.811 
4,510,733 


E-221 


SS8SekunSe Sa8Susurn 


vy 
i 


4,522,323 
4,530.552 
4,545.052 
4,564.405 
4,579.350 
4,589.898 
4,596.097 
4,609.567 
4,628.441 
4,637.233 
4,657.901 
4,702.316 
4,721.591 
4,726.868 
4,732.053 
4,735,906 
4,764,865 
4,806.020 
4,847.810 
4,865.910 
4,879.864 
4,889.042 
4,904.752 
4,933.209 
4,965.080 
5,009.334 
5,017.163 
$5,062.037 
5,090.495 
$,141.783 
5,145.308 
5,151.391 
$5,162,285 
5,165.773 
5,187.746 
5,216.814 
$,221.271 
5,421.352 
5,451.652 
5,495.874 
5,506,113 
$,558.702 
$,572.541 
5,606.733 
5,650.704 
5,739.520 
5,834,263 
5,860.310 
5,882.624 
5,888,584 
5,912.085 
5,928.813 
5,942.669 
5,987.302 
5,998.999 
6,025.150 
6,032.127 
6,043.223 
6,052.723 
6,059.372 
6,098.803 
6,105.635 
6,114.923 
6,145.441 

6,170,174 
6,172.278 
6,173.096 
6,212.503 
6,215.938 
6,243.120 
6,296.872 
6,307.657 
6,369.575 
6,384,717 
6,416.307 
6,483.082 
6,538,112 
6,604.853 

6,638.221 

6,639.740 
6,643.698 

6,660.676 

6,664.051 

6,666.359 
6,677.282 

6,684,293 

6,752.834 

6,756.163 

6,766.612 

6,861.269 


le eee 


— _ 


— 
eee eee 


150 


6,871.289 
6,879. 582 
6,888.174 
6,937 .664 
6,951.478 
6,960.250 
6,965.431 
7,030.251 
7,067.218 
7,068.736 
7,107.478 
7,125.820 
7,147.042 
7,158.839 
7,206.980 
7,265.172 
7,270.664 
7,272.936 
7,311.716 
7,316.005 
7,350.814 
7,353.293 
7,372.118 
7,380.426 
7,383 .980 
7,392.980 
7,412.337 
7,425.294 
7,435.368 
7,436.297 
7,503 .869 
7,514.652 
7,635.106 
7,723.761 
7,724.207 
7,891.075 
7,948.176 
8,006.157 
8,014.786 
8,053.308 
8,103.693 
8,115.311 
8,264.522 
8,392.27 
8,408.210 
8,424.648 
8,521.442 
8,605.776 
8,667.944 
8,771.860 
8,849.91 
9,075.394 
9,122.967 
9,194.638 
9,224.499 
9,291.531 
9,354.220 
9,657.786 
9,784.503 
10,052.06 
10,332.72 
10,467.177 
10,470.054 
10,478.034 
10,506.50 
10,673.565 
10,681.773 
10,683.034 
10,733.87 
10,759.16 
10,812.896 
11,078.869 
11,106.46 
11,441.832 
11,488.109 
11,668.710 
11,719.488 
12,112.326 
12,139,738 
12,343.393 
12,402.827 
12,439.321 
12,456.12 
12,487.663 
12,702.281 
12,733.418 
12,746.232 
12,802.739 
12,933.195 
12,956.659 


ARGON (Cont.) 


200 13,008.264 I 
200 13,213.99 I 
200 13,228.107 I 
100 13,230.90 I 
500 13,272.64 I 
1,000 13,313.210 I 
1,000 13,367.111 I 
30 13,499.41 I 
1,000 13,504.191 I 
iW 13,573.617 I 
30 13,599.333 1 
400 13,622.659 I 
200 13,678.550 I 
1,000 13,718.577 I 
10 13,825.715 I 
10 13,907.478 I 
200 14,093.640 I 
100 15,046.50 I 
25 15,172.69 I 
10 15,329.34 I 
30 15,989.49 1 
30 16,519.96 I 
500 16,940.58 I 
12 18,427.76 I 
50 20,616.23 I 
30 20,986.11 1 
20 23,133.20 1 
20 23,966.52 I 
ARSENIC (As) 
Z= 33 
As [and II 
Ref. 168, 197 — R.L.K. 
Intensity Wavelength 
Vacuum 
165 761.24 II 
165 802.83 Il 
340 1,021.96 ll 
340 1,082.35 ul 
500 1,139.40 8 
615 1,149.31 u 
555 1,181.51 II 
555 1,189.87 ll 
615 1,196.38 ll 
615 1,196.56 Il 
340 1,207.44 ll 
800 1,211.17 in 
800 1,218.10 Ul 
340 1,223.15 ll 
760 1,241.31 ll 
965 1,243.08 Il 
870 1,245.67 8 
800 1,258.58 ll 
965 1,263.77 ll 
800 1,266.34 ll 
800 1,267.59 Il 
715 1,280.99 II 
715 1,287.54 ll 
715 1,305.70 Il 
340 1,307.74 II 
760 1,333.15 li 
965 1,341.55 it 
760 1,355.93 ll 
965 1,369.77 rt 
800 1,373.65 it 
1,000 1,375.07 I 
760 1,375.78 Ul 
800 1,394.64 Ul 
800 1,400.31 I 
500 1,448.59 Ul 
500 1,558.88 U 
500 1,570.99 Il 
100 r 1,593.60 I 
500 1,660.55 ll 
100 1,758.60 I 
170 1,806.15 I 
340 1,860.34 il 
1,000 r 1,890.42 I 
500 1,912.94 Il 
800 r 1,937.59 I 
585 or 1,972.62 I 
170 1,990.35 I 
100 Fr 1,991.13 I 
100 +r 1,995.43 I 
Air 


~A AAA 


2,003.34 
2,009.19 
2,013.32 
2,112.99 
2,144.08 
2,165.52 
2,288.12 
2,349.84 
2,370.77 
2,381.18 
2,456.53 
2,602.00 
2,780.22 
2,830.359 
2,831.164 
2,860.44 
2,884.406 
2,959.572 
3,003.819 
3,116.516 
3,842.60 
4,190.082 
4,197.40 
4,242.982 
4,315.657 
4,323.867 
4,336.64 
4,352.145 
4,352.864 
4,371.17 
4,427.106 
4,431.562 
4,458.469 
4,461.075 
4,466.348 
4,474.46 
4,494,230 
4,507.659 
4,539.74 
4,543.483 
4,602.427 
4,629.787 
4,707.586 
4,730.67 
4,888.557 
5,068.98 
5,105.58 
$5,107.55 
5,121.34 
5,141.63 
5,231.38 
$,331.23 
5,408.13 
5,451.32 
5,497.727 
5,558.09 
5,651.32 
6,110.07 
6,170.27 
6,511.74 
7,092.27 
7,102.72 
7,990.53 
8,174.51 
8,428.91 
8,564.71 
8,654.14 
8,821.73 
8,869.66 
9,267.28 
9,300.61 
9,597.95 
9,626.70 
9,833.76 
9,886.05 
9,900.55 
9,915.71 
9,923.05 
10,010.63 
10,024.04 
10,453.09 
10,575.02 
10,614.07 


As III 


Ref. 163 — R.L.K. 


Intensity 


Wavelength 


Vacuum 


E-222 


185 849.9 UI 
185 866.3 Il 
510 871.7 I 
325 889.0 Ill 
325 927.5 Ill 
325 953.6 Il 
325 937.2 Il 
325 963.8 Ill 
120 LAT2Z:2 Hil 
185 1,209.3 ill 
Air 
80 2,926.3 Ill 
185 2,982.0 Ill 
325 3,922.6 Il 
185 4,037.2 Ill 
As IV 
Ref. 244 — R.L.K. 
Intensity Wavelength 
Air 
150 2,253.1 IV 
200 2,263.2 IV 
200 2,301.0 IV 
250 2,417.5 IV 
150 2,446.1 IV 
250 2,454.0 IV 
200 2,461.4 IV 
150 3,108.8 IV 
As V 
Ref. 280 — R.L.K. 
Intensity Wavelength 
Vacuum 
25 600.7 Vv 
40 616.0 Vv 
120 715.5 v 
150 734.8 v 
60 737.2 Vv 
250 987.7 Vv 
250 1,029.5 Vv 
40 1,051.6 Vv 
60 1,056.6 Vv 
ASTATINE (At) 
Z = 85 
Atl 
Ref. 188 — E.F.W. 
Intensity Wavelength 
Air 
8 2,162.25 I 
10 2,244.01 I 
BARIUM (Ba) 
Z = 56 
Ba I and II 
Ref. 1, 252, 277, 279 — J.J.W. 
Intensity Wavelength 
Vacuum 
200 1,487.00 II 
400 1,503.90 II 
300 1,544.50 I 
1,554.38 II 
1,572.73 Il 
200 1,572.90 Ul 
1,573.92 II 
1,607.16 II 
1,630.40 Il 
100 1,674.39 Il 
1,674.51 II 
400 1,694.31 II 
1,694.37 If 
1,761.75 II 
1,771.03 Il 
1,786.93 Il 
100 1,904.16 II 
500 1,924.77 II 
1,985.60 Il 


300 


roost 


ae 


1,487.00 
1,998.87 
1,999.54 


Air 


2,009.20 
2,014.18 
2,052.68 
2,054.57 
2,214.70 
2,245.61 
2,254.73 
2,304.22 
2,304.24 
2,335.25 
2,335.27 
2,347.58 
2,347.58 
2,528.51 
2,596.64 
2,634.78 
2,702.63 
2,771.36 
2,785.28 
3,071.58 
3,108.21 
3,132.60 
3,135.72 
3,137.70 
3,155.34 
3,155.67 
3,158.05 
3,158.54 
3,165.60 
3,173.69 
3,183.16 
3,183.96 
3,193.91 
3,203.70 
3,221.63 
3,222.19 
3,261.96 
3,262.34 
3,281.50 
3,281.77 
3,322.80 
3,356.80 
3,377.08 
3,377.39 
3,420.32 
3,421.01 
3,421.48 
3,463.74 
3,501.11 
3,524.97 
3,531.35 
3,544.66 
3,547.68 
3,552.45 
3,567.73 
3,576.28 
3,577.62 
3,579.67 
3,596.57 
3,630.64 
3,636.83 
3,688.47 
3,735.75 
3,816.69 
3,842.80 
3,854.76 
3,889.33 
3,891.78 
3,892.65 
3,909.91 
3,914.73 
3,935.72 
3,937.87 
3,939.67 


BARIUM (Cont.) 


a 


“1 


4,283.10 
4,287.80 
4,297.60 
4,309.32 
4,323.00 
4,325.73 
4,326.74 
4,329.62 
4,350.33 
4,402.54 
4,405.23 
4,431.89 
4,488.98 
4,493.64 
4,505.92 
4,509.63 
4,523.17 
4,524.93 
4,554.03 
4,573.85 
4,579.64 
4,599.75 
4,619.92 
4,628.33 
4,644.10 
4,673.62 
4,691.62 
4,700.43 
4,708.94 
4,726.44 
4,843.46 
4,847.14 
4,850.84 
4,877.65 
4,899.97 
4,902.90 
4,934.09 
4,947.35 
4,957.15 
4,997.81 
5,013.00 
5,159.94 
5,267.03 
5,361.35 
5,391.60 
5,421.05 
5,424.55 
5,428.79 
5,480.30 
5,519.05 
5,535.48 
5,620.40 
5,680.18 
5,777.62 
5,784.18 
5,800.23 
5,805.69 
5,826.28 
5,853.68 
5,907.64 
5,971.70 
5,981.25 
5,997.09 
5,999.85 
6,019.47 
6,063.12 
6,110.78 
6,135.83 
6,141.72 
6,341.68 
6,378.91 
6,450.85 
6,482.91 
6,496.90 
6,498.76 
6,527.31 
6,595.33 
6,654.10 
6,675.27 
6,693.84 
6,769.62 
6,865.69 
6,867.85 
6,874.09 
7,059.94 
7,120.33 
7,195.24 
7,228.84 
7,280.30 
7,392.41 


_ 


— 


— 


_ —_—— 


— 


— 


300 7,417.53 I " 1,974.76 Wl 
900 h 7,459.78 I 
600 7,488.08 I Air 
450 h 7,636.90 1 
Pa 7,642.91 ; 10 2,001.30 Ul 
1,800 7,672.09 I 18 2, 008. 80 iit 
1.200 7780.48 : 13 2,022.45 Wl 
180 h 7,839.57 r ag peaees vt 
1,500 7905.75 : 12 2,070.43 ul 
can 7911.34 : 12 2,071.68 il 
cone 8210.24 ; 10 2,076.00 ul 
1,800 h 8,559.97 I JE raped tb ee 
100 8,710.74 ul ae pee ” 
100 8,737.71 ul aS 2,156.27 an 
aoe 8799.76 : 10 2,160.76 WM 
a 3960.98 , 20 2,230.33 Ml 
A 8914.99 ; 30 2,280.68 MW 
ae 9219.69 : 35 2,323.51 Wl 
=e 9,308.08 ; 60 2,331.10 i 
ait 9,324.58 ; 25 2,476.73 MW 
1,500 9°370.06 ; 25 2,505.07 Ul 
ane S452 62 ; 40 2,512.28 ul 
450 9,589.37 I 40 2,523.83 Il 
Sha 9608.68 : 25 2,530.92 WW 
sas hs 9,645.72 - 50 2,559.54 iT 
1,500 h 9,830.37 I 25 2,570.48 I 
300 10,001.08 - 40 2,681.89 Wh 
600 10,032.10 ; 30 2,745.78 tt 
1206 | theo 233.33 ; 25 2,938.95 ll 
300 10,471.26 I a 2950.08 at 
120 hb 10,791.25 ; 30 2,962.48 Ul 
18h ‘11,012.69 I ra gree uM 
150 oh 11,114.42 I =o exe ro 
240 11,303.04 ; 40 3,079.14 ul 
120 h 11,697.45 I co prlos 22 +P 
120 13,207.30 I * pig? alt 
120 13,810.50 1 2) ppceye a 
120 leorr es ; 25 3,195.17 il 
120 15,000.40 : 25 3,235.04 tt 
130 5011200 ; 25 3,281.65 Ul 
150 25,515.70 I “s gle av 
14 59 223.90 : 50 3,368.18 Hl 
30 3,369.68 il 
Ba III 25 3,649.18 il 
25 3,926.85 nt 
Ref. 111 J.J.W. 25 3'993.06 1 
Intensity Wavelength 18 p 4,053.71 Ill 
15 4,697.44 nt 
Vacuum 10 5,049.55 Il 
10 5,097.54 Il 
5 A03-82 Hl 12 p 5,102.25 Wl 
2 407.12 i 10 5,134.54 ul 
7 420.12 UI 10 5,998.00 i 
4 42384 MI 13 6,101.99 tT 
9 448.95 Il 10 6,377.11 1 
8 456.96 MI 10 6,383.76 Ill 
- “eis - 8 6,526.17 Il 
* dds 8 7,095.49 Ml 
; 8 8,308.69 il 
9 653.36 Il 8 9,521.76 Ul 
15 743.12 lll ag 
12 1,097.41 il BalV 
15 1,113.67 ul *: 
11 1,116.01 Ill ne ta 
14 1,133.05 Il Intensity Wavelength 
12 1,151.76 ll 
12 1,170.62 ul Vacuum 
fi aise © 1m | 140.000 794.89 V 
rite (0,000 923.74 IV 
12 1,224.55 ll 50, 
12 1,288.53 ul RKE 
1 1,299, 18 Wl BE LIUM (Bk) 
1 1,307.40 Ill Z= 97 
12 1,308.87 Wl 
12 1,315.72 i Bk I and II 
12 1,334.01 ul Ref. 53, 331 — J.G.C. 
TT 1,354.71 il 
i 1,369.53 Il Intensity Wavelength 
rT 1,416.61 Hl : 
12 1,478.85 Ul Ait 
12 1,510.68 ul s 2,748.02 HW 
12 1,514.22 ul s 2,827.57 U 
12 1,565.61 Ml I 2,872.11 Ul 
12 1,566.12 Ul s 2,878.57 Ul 
12 1,574.55 ul l 2,884.77 ul 
12 1,596.80 ul s 2,889.80 Il 
12 1,610.95 ul $ 2,893.66 Ul 
12 1,615.78 Ml I 2,910.65 Ul 
12 1,711.53 lll s 2,926.49 
12 1,861.74 Ill s 2,927.91 
12 1,883.92 Wl I 2,941.71 Ul 


anna 


om es mee 


2,951.76 
2,969.13 
2,987.76 
3,178.47 
3,239.72 
3,247.26 
3,252.19 
3,263.47 
3,288.75 
3,289.35 
3,302.35 
3,335.26 
3,387.45 
3,408.28 
3,412.13 
3,426.95 
3,432.62 
3,437.47 
3,442.66 
3,451.24 
3,453.90 
3,464.13 
3,472.02 
3,477.62 
3,528.72 
3,531.40 
twee hay k: 
3,542.19 
3,553.60 
3,555.88 
3,556.52 
3,565.41 
3,567.25 
3,590.32 
3,595.88 
3,601.12 
3,603.20 
3,604.78 
3,608.49 
3,609.61 
3,611.03 
3,611.93 
3,613.91 
3,616.62 
3,617.41 

3,619.37 
3,621.81 
3,627.61 
3,633.28 
3,637.05 
3,640.26 
3,640.93 
3,675.59 
3,681.22 
3,684.43 
3,685.21 

3,686.74 
3,692.73 
3,695.37 
3,703.28 
3,704.02 
3,705.26 
3,711.14 
3,712.93 

3,725.39 
3,739.92 
3,743.05 
3,744.37 
3,750.08 
3,751.91 

3,757.35 
3,757.85 
3,771.06 
3,780.72 
3,781.17 
3,785.38 
3,788.21 

3,791.42 
3,796.21 

3,797.12 
3,798.63 

3,801.08 
3,802.35 

3,802.47 
3,815.29 
3,823.10 
3,824.08 

3,825.19 
3,825.84 
3,827.41 


~ _ 
= — ee 


_ 
Le 


BERKELIUM (Cont.) 


o— ae 


“onn— 


3,830.55 
3,831.57 
3,833.48 
3,835.97 
3,842.19 
3,846.62 
3,847.63 
3,855.03 
3,859.89 
3,877.94 
3,880.11 
3,882.60 
3,894.55 
3,906.09 
3,912.16 
3,916.37 
3,921.42 
3,928.05 
4,147.13 
4,189.69 
4,197.44 
4,329.58 
4,351.50 
4,363.64 
4,423.01 
4,466.46 
4,685.70 
4,765.40 
5,056.73 
5,118.24 
5,135.53 
5,170.61 
5,197.55 
5,212.53 
5,271.95 
5,392.03 
5,394.24 
5,404.62 
5,449.63 
5,467.47 
5,484.58 
So lewe 
5,537.93 
5,556.80 
5,557.09 
5,581.21 
5,656.54 
5,659.03 
5,702.24 
5,910.71 
7,040.85 
7,107.85 
7,176.22 
7,249.26 
7,252.50 
7,257.21 
7,306.94 
7,394.18 
7,511.26 
7,551.12 
7,579.77 
7,729.93 
7,903.90 
9,319.30 
9,429.13 
9,801.18 
9,862.39 
9,879.29 
9,892.38 
10,126.20 
10,186.58 
10,292.44 
10,527.71 
10,570.53 
11,293.14 
11,500.30 
11,575.34 
11,793.09 
12,159.05 
13,061.13 
13,498.36 
14,196.93 
15,136.24 
18,352.31 
19,273.87 
19,653.22 
23,902.85 
24,192.62 


_ 
en 


BERYLLIUM (Be) 
Z=4 


Be I and II 


Ref. 15, 114, 115, 134, 135, 198, 


335 — J.O.S. 


Intensity Wavelength 


Vacuum 


60 1,197.19 
1,426.12 
1,491.76 
20 1,512.30 
60 1,512.43 
100 1,661.49 
15 1,776.12 
20 1,776.34 
1,907. 
1,909.0 
1,912. 
1,919. 
5 1,929.67 
10 1,943.68 
1,956. 
50 1,964.59 
5 1,985.13 
1,997.95 
1,997.98 
60 1,998.01 


Air 


2,033.25 
2,033.28 


i el) 


E-224 


2,033.38 
2,055.90 
2,056.01 
2,125.57 
2,125.68 
2,145. 
2,174.99 
2,175.10 
2,273.5 
2,324.6 
2,337.0 
2,348.61 
2,350.66 
2,350.71 
2,350.83 
2,413.34 
2,413.46 
2,453.84 
2,480.6 
2,494.54 
2,494.58 
2,494.73 
2,507.43 
2,617.99 
2,618.13 
2,650.45 
2,650.55 
2,650.62 
2,650.69 
2,650.76 
2,697.46 
2,697.58 
2,728.88 
2,738.05 
2,764.2 
2,898.13 
2,898.19 
2,898.25 
2,986.06 
2,986.42 
3,019.33 
3,019.49 
3,019.53 
3,019.60 
3,046.52 
3,046.69 
3,090.3 
3,110.81 
3,110.92 
3,110.99 
3,120. 
3,130.42 
3,131.07 
3,136. 
3,150. 
3.160.6 
3,163. 
3,168. 
3,180.7 
3,187. 
3,193.81 
3,197.10 
3,197.15 
3,208.60 
3,220. 
3,229.63 
3,233.52 
3,241.62 
3,241.83 
3,269.02 
3,274.58 
3,274.67 
3,282.91 
3,321.01 
3,321.09 
3,321.34 
3,345.43 
3,367.63 
3,405.6 


3,451.37 
3,455.18 
3,476.56 
3,515.54 
3,555. 

3,736.30 
3,813.45 
3,865.13 


= 


= 


a 


3,865.42 
3,865.51 
3,865.72 
3,866.03 
4,253.05 
4,253.76 
4,360.66 
4,360.99 
4,407.94 
4,526.6 
4,548. 
4,572.66 
4,673.33 
4,673.42 
4,709.37 
4,828.16 
4,849.16 
4,858.22 
5,087.75 
5,218.12 
5,218.33 
5,255.86 
5,270.28 
5,270.81 
5,403.04 
5,410.21 
5,558. 
6,229.11 
6,279.43 
6,279.73 
6,473.54 
6,547.89 
6,558.36 
6,564.52 
6,636.44 
6,756.72 
6,757.13 
6,786.56 
6,884.22 
6,884.44 
6,982.75 
7,154.40 
7,154.65 
7,209.13 
7,401.20 
7,401.43 
7,551.90 
7,618.68 
7,618.88 
8,090.06 
8,158.99 
8,159.24 
8,254.07 
8,287.07 
8,547.36 
8,547.67 
8,801.37 
8,882.18 
9,190.45 
9,243.92 
9,343.89 
9,392.74 
9,476.43 
9,477.03 
9,847.32 
9,895.63 
9,895.96 
9,939.78 

10,095.52 

10,095.73 

10,119.92 

10,331.03 

11,066.06 

11,066.46 

11,173. 

11,173.73 

11,496.39 

11,625.16 

11,659. 

11,660.25 

12,095.36 

12,098.18 

14,643.92 

14,644.75 

16,157.72 

17,855.38 

17,856.63 

18,143.54 


BERYLLIUM (Cont.) 


160 31,755.05 I 
200 31,778.70 I 
Be III 
Ref. 735 102,175 — J.O:S: 
Intensity Wavelength 
Vacuum 
bea) 76.10 Ill 
2 76.48 Il 
3 78.53 ll 
4 78.66 Ill 
1 78.92 Ill 
2) 81.89 Ill 
10 82.38 Ill 
20 83.20 Ill 
30 84.76 Ill 
50 88.31 ul 
100 100.25 Ill 
3 509.99 Ill 
P 549.31 Ill 
6 582.08 ll 
4 661.32 Ill 
8 675.59 II 
4 725.59 Ill 
a 746.23 Ill 
2 767.75 ul 
1 1,114.69 Ill 
2 1,213.12 ll 
1 1,214.32 Ill 
2 1,362.25 Ill 
1 1,401.52 Ill 
10 1,421.26 Ill 
5 1,422.86 Ill 
1 1,435.17 III 
2 1,440.77 Ill 
ep) 1,754.69 Ill 
3 1,917.03 Ill 
60 bh 1,954.97 Ill 
Air 
aS h 2,076.94 Ill 
60 h 2,080.38 Ill 
25 2,118.56 Ill 
iS hk 2,122.27 Ill 
15 oh 2,127.20 Ill 
5 2,137.25 Ill 
5 2,191.57 Ill 
100 3,720.36 Ill 
3,720.92 Ill 
3,722.98 Ill 
90 h 4,249.14 Ill 
2 4,485.52 Ill 
100 h 4,487.30 Ill 
1 4,495.09 Ill 
140 h 4,497.8 Ill 
140 h 6,142.01 Ill 
Be IV 
Ref. 272 — J.O.S. 
Intensity Wavelength 
Vacuum 
58.13 IV 
58.57 IV 
59.32 IV 
60.74 IV 
64.06 IV 
75.93 IV 
BISMUTH (Bi) 
Z = 83 
Bi I and II 
Ref. 1, 357-359 — C.H.C. 
Intensity Wavelength 
Vacuum 
15 1,058.88 Il 
20 1,085.47 II 
10 1,099.20 Il 
8 1,163.19 II 
8 1,167.06 Il 
10 1,225.43 II 
15 1,232.78 ll 
10 1,241.05 Il 


1,265.35 
1,283.73 
1,306.18 
1,325.46 
1,329.47 
1,350.07 
1,372.61 
1,376.02 
1,393.92 
1,436.83 
1,447.94 
1,455.11 
1,462.14 
1,486.93 
1,502.50 
1,520.57 
1,533.17 
1,536.77 
1,538.06 
1,563.67 
1,573.70 
1,591.79 
1,601.58 
1,609.70 
1,611.38 
1,652.81 
1,749.29 
1,777.11 
1,787.47 
1,791.93 
1,823.80 
1,902.41 
1,954.53 
1,960.13 
1,989.35 
Air 
2,021.21 
2,061.70 
2,068.9 
2,110.26 
2,133.63 
2,143.40 
2,143.46 
2,186.9 
2,214.0 
2,228.25 
2,230.61 
2,276.58 
2,368.12 
2,368.25 
2,400.88 
2,501.0 
2,515.69 
2,524.49 
2,544.5 
2,627.91 
2,693.0 
2,696.76 
2,713.3 
2,730.50 
2,780.52 
2,803.42 
2,803.70 
2,805.3 
2,809.62 
2,897.98 
2,936.7 
2,938.30 
2,950.4 
2,963.4 
2,989.03 
2,993.34 
3,024.64 
3,034.87 
3,067.72 
3,076.66 
3,397.21 
3,430.83 
3,431.23 
3,510.85 
3,596.11 
3,654.2 
3,792.5 
3,811.1 
3,815.8 
3,845.8 
3,863.9 
4,079.1 
4,097.2 


140 4,121.53 I 
140 4,121.86 I 
75 4h 4,259.4 II 
25 4,272.0 II 
70 hh 4,301.7 ll 
12 h 4,339.8 II 
PEE Sy: 4,340.5 ll 
12, h 4,379.4 II 
Ay My 4,476.8 II 
60 4h 4,705.3 ll 
600 c 4,722.52 I 
30 4,730.3 II 
20 4,749.7 II 
12 4,908.2 Il 
10 4,916.6 II 
12 4,969.7 II 
20 4,993.6 II 
10 5,091.6 Il 
50 oh 5,124.3 Il 
60 h 5,144.3 II 
20 5,201.5 II 
75 oh 5,209.2 Il 
40 h 5,270.3 Il 
10 5,397.8 II 
10 ¢ Sy 52.35 I 
3 5,599.41 I 
20 5,655.2 ll 
40 h pAb Bed Il 
6 5,742.55 I 
12 5,818.3 Il 
20 5,860.2 II 
20 5,973.0 Il 
15 6,059.1 II 
15 6,128.0 Il 
6 6,134.82 I 
3 6,475.73 I 
3 6,476.24 I 
15 6,497.7 II 
10 6,577.2 Il 
40 h 6,600.2 II 
50 h 6,808.6 1 
4 h 6,991.12 I 
12 7,033. Il 
a 7,036.15 I 
10 h 7,381. II 
2 7,502.33 I 
10 h 7,637. II 
10 7,750. Il 
3 7,838.70 I 
2 7,840.33 I 
20 7,965. Il 
12 h 8,050. II 
15 8,328. II 
15 8,388. Il 
30 8,532. II 
2 8,544.54 I 
1 8,579.74 I 
25 8,653. II 
2 8,754.88 I 
3 8,761.54 I 
25 8,863. Il 
2 8,907.81 I 
2,000 d 9,657.04 I 
40 9,827.78 I 
20 10,104.5 I 
15 10,138.8 I 
20 10,300.6 I 
20 10,536.19 I 
50 11,072.44 I 
15 11,551.6 I 
1,500 d 11,710.37 I 
40 11,999.49 I 
200 12,165.08 I 
10 12,374.64 I 
200 12,690.04 I 
100 12,817.8 I 
200 14,330.5 I 
50 16,001.5 I 
60 22,551.6 I 
Bi III 
Ref. 359 — C.H.C. 
Intensity Wavelength 
Vacuum 

1 590.73 Ill 
5 670.76 Ill 
4 775.16 Ill 
6 803.65 Ill 


7 920.93 Ill 
6 925.48 Ill 
25 1,039.99 Ill 
50 h 1,045.76 Ill 
30 1,051.81 ul 
20 1,139.01 HI 
15 1,145.91 Il 
50 1,224.64 Il 
40 1,326.84 Ill 
60 1,346.12 Ill 
35 1,423.33 Ill 
35 1,423.52 Ill 
60 h 1,461.00 Il 
60 h 1,606.40 Ill 
20 hh 1,691.5 Ill 
20 1,834.32 Ill 
10 1,863.9 Ul 
10 1,912.12 Ill 
10 1,988.26 Ill 
Air 
20 2,020.75 Ill 
20 2,021.15 Ill 
10 2,073.22 Ill 
14 2,073.37 Ill 
15 2,103.42 III 
30 2,213.55 Ill 
vbr 4 2,414.6 Ill 
10 2,437.6 Ill 
30 h 2,847.4 Ill 
80 h 2,855.6 Ill 
35 3,115.0 Ill 
40 h 3,451.0 Ill 
40 3,473.8 Ill 
35 3,485.5 Ill 
15 3,540.8 ll 
45 3,613.4 Ill 
50 3,695.32 Ill 
50 3,695.68 Ill 
12 4,224.6 lll 
25 4,327.8 Ill 
30 4,560.84 Ill 
30 4,561.54 Ill 
40 h 4,797.4 Ill 
45 h 5,079.3 Ill 
12 6,623.4 Ill 
10 h 7,381. ll 
12 7,551. Ill 
25 7,598. Ill 
10 hh 7,637. Ill 
40 8,008. Ill 
50 8,070. lll 
20 8,100. Ill 
15 8,671. Ill 
20 8,934. III 
BilV 
Ref. 360 — C.H.C. 
Intensity Wavelength 
Vacuum 
6 420.7 IV 
6 431.2 IV 
6 790.5 IV 
6 790.6 IV 
8 792.5 IV 
10 820.3 IV 
9 822.9 IV 
12 824.9 IV 
15 872.6 IV 
8 876.8 IV 
9 916.7 IV 
12 923.9 IV 
15 943.3 IV 
9 967.6 IV 
8 968.8 IV 
8 989.8 IV 
24 1,103.4 IV 
7 1,128.8 IV 
6 1,138.6 IV 
6 1,139.8 IV 
a 1,149.7 IV 
60 1,317.0 IV 
30 1,910.0 IV 
Air 

30 2,093. IV 
100 2,311. IV 


BISMUTH (Cont.) 


100 2,326. IV 
100 2,376. IV 
100 2,629. IV 
100 2,677 IV 
100 2,767 IV 
100 2,772 IV 
100 2,786. IV 
100 2,842. IV 
100 2,924, IV 
100 2,933 IV 
100 2,936 IV 
100 3,012. IV 
100 3,042. IV 
100 3,239. IV 
100 3,643. IV 
100 3,682. IV 
100 3,734. IV 
100 3,868. IV 
30 4,342. IV 
30 5,347. IV 
Bi V 
Ref. 361 — C.H.C. 
Intensity Wavelength 

Vacuum 
1 355.77 Vv 
1 369.52 Vv 
1 429.78 Vv 
1 435.63 Vv 
2 488.39 Vv 
1 492.72 Vv 
3 563.62 v 
Z 678.87 v 
6 686.88 v 
1 706.54 V 
5 730.71 V 
10 738.17 Vv 
6 849.86 Vv 
5 855.68 Vv 
1s d 864.45 Vv 
6 880.17 V 
6 929.81 Vv 
Is d 1,139.46 Vv 

BORON (B) 
Z=5 

Bland II 

Ref. 66, 104, 171, 222 — R.L.K. 
Intensity Wavelength 

Vacuum 
70 693.95 Il 
40 731.36 it 
40 731.44 II 
110 882.54 II 
110 882.68 Il 
40 984.67 II 
110 1,081.88 Il 
110 1,082.07 II 
110 1,230.16 Il 
220 1,362.46 Il 
70 1,600.46 I 
120 1,600.73 I 
160 1,623.58 II 
110 1,623.77 ll 
220 1,624.02 II 
70 1,624.16 Il 
160 1,624.34 ll 
100 1,663.04 I 
150 1,666.87 I 
200 1,667.29 I 
150 1,817.86 I 
200 1,818.37 I 
300 1,825.91 I 
300 1,826.41 I 
110 1,842.81 ll 

Air 

250 2,066.38 I 
250 2,066.65 I 
100 2,066.93 I 
300 2,067.19 I 
500 2,088.91 I 


E-226 


500 2,089.57 I Intensity Wavelength 
70 2,220.30 Il Lear ais ae eres 
40 2,323.03 Il Vacuum 
40 2,328.67 Il 
40 2,393.20 Ul a ae y 

220 2,395.05 II ts 
40 2,459.69 Il 194.37 v 
ay 2459.90 il 262.37 Vv 

1,000 2,496.77 I 512.53 v 
1,000 2,497.73 1 tee bis M 
160 2,918.08 I 
110 3,032.26 Il BROMINE (Br) 
70 3,179.33 Ul Z = 35 

110 3,323.18 Ul 

110 3,323.60 Il Br I and II 

ca tes : Ref. 122, 124, 240, 248, 316 

110 4,194.79 Ul G.V.S. 

110 4,472.10 I : 

110 4,472.85 ul Joes! foe 
70 4,784.21 ll Vaecuuan 

110 4,940.38 ll 

110 6,080.44 il 300 711.68 Ul 
70 6,285.47 I 250 815.48 Ul 
70 7,030.20 2 350 856.19 Ul 
40 7,031.90 uf 1,000 889.23 Ul 
70 8,668.57 I a 896.64 Ul 
20 8,667.22 ! 500 905.99 i 

800 11,660.04 I 300 922.56 it 

570 11,662.47 I 1,000 948.97 ll 

125 15,629.08 I 500 984.93 Ul 

200 16,240.38 I 500 1,012.10 ul 

250 16,244.67 I 1,000 1,015.54 Il 

235 18.994.33 I 500 1,037.02 II 

1,000 1,049.00 ll 

BIll 450 1,064.76 ll 

Ref. 69, 221 — R.L.K. 500 1,071.87 II 

: 250 1,101.50 I 
Intensity Wavelength _ 300 1,134.59 I 
Werarirny 250 1,136.29 I 

250 1,177.23 I 

150 518.24 Ill 400 1,178.90 I 
75 518.27 lll 1,000 1,189.28 I 
40 411.80 ll 250 1,189.38 I 
20 $10.77 Ill 1,000 1,189.50 I 
40 510.85 Il 500 1,198.37 I 

110 677.00 Ill 800 1,209.76 I 

160 677.14 Ill 1,000 1,210.73 I 
40 758.48 ll 750 1,216.01 I 
70 758.67 Ill 1,000 1,221.13 I 
20 1,953.83 ll 900 1,221.87 I 

: 1,000 1,223.24 I 
ae 1,200 1,224.41 I 

550 2,065.78 Ill 1,200 1,226.90 I 

450 2,067.23 Wl 750 1,228.05 I 

160 2,077.09 ul 7,500 1,232.43 I 
40 2,234.09 Ul 1,200 1,243.90 I 
70 2,234.59 Il 800 1,249.59 i 
40 4,242.98 il 1,500 1,251.66 I 
70 4,243.61 Ill 1,000 1,255.80 I 

220 4,487.05 at 1,500 1,259.20 I 

360 4,497.73 ll 1,200 1,261.66 I 

110 7,835.25 ll 1,200 1,266.20 I 
70 7,841.41 I 1,000 1,279.48 I 

1,000 1,286.26 I 
BIV 3,000 1,309.91 I 
Ref. 74 — R.L.K. 3,000 1,316.74 I 
1,000 1,317.37 I 
Intensi 2,000 1,317.70 I 
al ee enn 12,000 1,384.60 I 
Vacuum 3,000 1,449.90 I 
50,000 1,488.45 I 
a0 peace OM 30,000 1,531.74 I 
go Cpe ny 25,000 1,540.65 I 
160 344.0 IV : are, ; 

450 385.0 IV poe ae 
20,000 1,576.39 I 

285 418.7 IV 

25,000 1,582.31 I 
70 1412.2 IV Ban Pee ; 

450 1,168.9 IV : ats 
70 1,170.9 IV ar 

Air 350 2,285.17 ll 
70 2,524.7 IV 350 2,287.60 Ul 

160 2,530.3 IV 500 h 2,317.30 ll 

450 2,821.68 IV 400 2,336.93 ul 
70 2,824.57 IV 350 2,386.45 ul 

285 2,825.85 IV 500 2,386.70 Ul 

300 2,388.69 Il 
BV 450 2,388.96 II 
Ref. 94 — R.L.K. 500 2,389.69 I 


rrror> 


2,392.21 
2,392.42 
2,488.50 
2,495.22 
2,521.70 
2,541.48 
2,556.92 
2,690.17 
2,713.77 
2,746.52 
2,807.55 
2,893.40 
2,917.18 
2,967.21 
2,972.26 


3,914.38 
3,919.51 
3,924.09 
3,929.55 
3,939.69 
3,950.61 
3,980.38 
3,992.36 
4,024.04 
4,135.66 
4,140.20 
4,179.63 
4,193.45 
4,223.89 
4,236.89 
4,291.39 
4,365.14 
4,365.60 
4,425.14 
4,441.74 
4,472.61 
4,477.72 
4,490.42 
4,513.44 
4,525.59 
4,529.60 
4,542.92 
4,575.74 
4,601.36 
4,614.58 
4,622.70 
4,642.02 
4,651.98 
4,678.70 
4,693.17 
4,704.85 
4,719.76 
4,720.36 
4,728.20 
4,735.41 
4,742.64 
4,752.28 
4,766.00 
4,779.40 
4,780.31 
4,785.19 
4,785.50 
4,802.33 
4,816.70 
4,818.46 
4,844.81 
4,848.75 
4,921.12 
4,928.79 
4,930.66 
4,945.51 
4,979.76 
5,038.74 
5,054.64 
5,164.38 
5,180.01 
5,182.35 


BROMINE (Cont.) 


5,193.90 
5,238.23 
5,272.68 
5,304.10 
5,330.57 
5,332.05 
5,395.48 
5,422.78 
5,424.99 
5,435.07 
5,466.22 
5,478.47 
5,488.79 
5,495.06 
5,506.69 
5,589.94 
5,718.71 
5,830.78 
5,852.08 
5,940.48 
6,122.14 
6,148.60 
6,161.74 
6,177.39 
6,335.48 
6,350.73 
6,352.94 
6,410.32 
6,483.56 
6,514.62 
6,544.57 
6,548.09 
6,559.80 
6,571.31 
6,579.14 
6,582.17 
6,620.47 
6,631.62 
6,682.28 
6,692.13 
6,728.28 
6,760.06 
6,779.48 
6,786.74 
6,790.04 
6,791.48 
6,861.15 
7,005.19 
7,260.45 
7,348.51 
7,512.96 
7,591.61 
7,595.07 
7,616.41 
7,803.02 
7,827.23 
7,881.45 
7,881.57 


7,925.81 . 


7,938.68 
7,947.94 
7,950.18 
7,978.44 
7,978.57 
7,989.94 
8,026.35 
8,026.54 
8,131.52 
8,152.65 
8,153.75 
8,154.00 
8,246.86 
8,264.96 
8,272.44 
8,334.70 
8,343.70 
8,384.04 
8,446.55 
8,477.45 
8,513.38 
8,557.73 
8,566.28 
8,638.66 
8,698.53 
8,793.47 
8,819.96 
8,825.22 
8,888.98 
8,897.62 
8,932.40 


— 


Lc a ee ea eee 


Ref. 246, 250 — G.V.S. 


Intensity 


rrr 


srrrrrrorsTSsS 


ig 


8,949.39 
8,964.00 
9,024.42 
9,166.06 
9,173.63 
9,178.16 
9,265.42 
9,320.86 
9,434.04 
9,793.48 
9,896.40 
10,140.08 
10,237.74 
10,299.62 
10,377.65 
10,457.96 
10,742.14 
10,755.92 
13,217.17 
14,354.57 
14,888.70 
16,731.19 
18,568.31 
19,733.62 
20,281.73 
20,624.67 
21,787.24 
22,865.65 
23,513.15 
28,346.50 
30,380.85 
31,630.13 
32,693.90 
34,181.87 
38,345.75 
39,964.36 


Br Ill 


— 
Lala ell ee ee ce 


Wavelength 


Vacuum 


611.1 
620.4 
665.54 
677.19 
677.8 
687.68 
690.2 
696.99 
727.0 
736.4 
769.63 
817.79 
949.0 
960.4 
984.9 
1,313.5 
1,402.9 


Air 


2,293.44 
2,313.29 
2,462.39 
2,482.60 
2,499.25 
2,529.49 
2,551.09 
2,570.83 
2,573.17 
2,584.99 
2,589.14 
2,594.48 
2,595.98 
2,606.20 
2,608.15 
2,613.13 
2,616.26 
2,626.52 
2,629.23 
2,639.60 
2,671.53 
2,735.83 
2,770.50 
2,785.28 
2,804.16 
2,926.96 
2,936.22 


Ill 
Hl 
II 
Il 
Ill 
Ill 
Il 
III 
III 
Ill 
Ill 
Ill 
Ill 
Ill 
I 
Ill 
Ill 


Ill 
Il 
III 
Il 
III 
III 
il 
Ill 
Ill 
III 
III 
III 
III 
Ill 
III 
Ill 
Ill 
III 
III 
Ill 
Ill 
III 
Ill 
Ill 
Ill 
Ill 
Ill 


E-227 


350 2,969.00 Il 
400 2,994.04 Ill 
500 3,020.76 Ill 
300 3,033.63 Ill 
350 3,036.45 Il 
500 3,074.42 Il 
350 3,091.94 Ill 
350 3,117.29 Ill 
300 3,147.81 Ill 
400 3,174.08 Ill 
300 3,321.08 Ill 
450 3,333.07 Ill 
500 3,349.64 Ill 
300 3,385.25 Ill 
450 3,447.36 Ill 
400 3,487.58 Ill 
300 3,506.47 Ill 
450 3,517.36 Ill 
500 3,540.16 Ill 
300 3,551.08 Ill 
500 3,562.43 Ill 
450 3,600.71 Ul 
250 3,693.53 Ill 
450 3,820.26 Ill 
200 3,903.95 Ill 
350 4,506.55 III 
200 4,519.74 Hl 
150 5,175.87 Ill 
100 5,446.80 Ill 
100 7,192.8 Ill 
100 7,673.1 Ill 
BrIV 
Ref. 139, 142, 243, 249 
G.V.S. 
Intensity Wavelength 
Vacuum 
700 379.73 IV 
700 400.37 IV 
1,000 545.43 IV 
1,000 559.76 IV 
1,000 569.19 IV 
1,000 576.59 IV 
1,000 585.10 IV 
1,000 586.71 IV 
1,000 597.51 IV 
1,000 600.09 IV 
1,000 601.27 IV 
1,000 607.03 IV 
1,000 617.85 IV 
1,000 619.87 IV 
1,000 630.14 IV 
1,000 642.23 IV 
1,000 661.53 IV 
1,000 683.51 IV 
1,000 697.72 IV 
1,000 715.39 IV 
1,000 731.00 IV 
1,000 800.12 IV 
1,000 813.66 IV 
900 1,274.82 IV 
1,000 1,703.51 IV 
Air 
1,000 2,091.82 IV 
1,000 2,133.79 IV 
1,000 2,145.02 IV 
1,000 2,257.21 IV 
1,000 2,272.73 IV 
1,000 2,307.40 IV 
1,000 2,408.16 IV 
1,000 2,411.58 IV 
700 2,491.14 IV 
1,000 2,581.19 Iv 
600 2,661.40 IV 
700 2,820.87 IV 
1,000 2,842.88 IV 
1,100 h 2,907.71 IV 
500 3,041.18 IV 
500 3,380.56 IV 
Br V 
Ref. 42 — G.V.S. 
Intensity Wavelength 
Vacuum 


600 468.37 Vv 
800 482.11 Vv 
900 531.97 Vv 
1,000 547.90 Vv 
700 549.77 Vv 
800 621.03 Vv 
800 632.22 Vv 
700 645.44 v 
400 652.64 Vv 
800 657.54 Vv 
800 679.62 Vv 
700 812.95 v 
1,000 850.81 Vv 
150 855.27 Vv 
600 1,041.60 Vv 
1,000 1,069.15 Vv 
500 1,080.54 Vv 
900 1,112.13 v 
1,000 1,143.56 Vv 
150 1,429.75 Vv 
400 1,442.60 Vv 
150 1,470.35 v 
CADMIUM (Cd) 
Z = 48 
Cd I and II 
Ref. 44, 285, 296 — R.D.C. 
Intensity Wavelength 

Vacuum 
100 1,256.00 i 
150 1,296.43 Il 
100 1,326.50 I 
150 1,370.91 II 
200 1,514.26 Il 
200 1,571.58 Il 
100 1,668.60 Il 
50 1,702.47 II 
50 1,724.41 ll 
100 1,785.84 I 
100 1,827.70 ll 
300 1,922.23 II 
100 1,943.54 II 
40 1,965.54 II 
30 1,986.89 Il 
200 1,995.43 ll 

Air 

100 2,007.49 II 
50 2,032.45 ll 
75 2,036.23 II 
150 2,096.00 II 
1,000 r 2,144.41 Il 
50 2,155.06 Il 
100 2,187.79 II 
1,000 2,194.56 II 
1,000 2,265.02 Il 
1,500 fr 2,288.022 I 
1,000 2,312.77 II 
200 2,321.07 II 
40 2,376.82 Il 
50 2,418.69 II 
50 2,469.73 I 
40 2,487.93 II 
3 2,491.00 I 
40 2,495.58 Il 
10 2,508.91 I 
50 2,509.11 1 
30 2,516.22 Il 
15 h 2,518.59 I 
25 4h 2,525.196 I 
50 2,544.613 I 
50 2,551.98 II 
25 2,553.465 I 
3 2,565.789 I 
500 2,572.93 gt 
50 2,580. 106 I 
3 2,584.87 I 
30 2,592.026 I 
PAE let 2,602.048 I 
50 2,628.979 I 
40 2,632.190 I 
75 2,639.420 I 
40 2,659.23 Il 
50 h 2,660.325 I 
25 2,668.20 II 


CADMIUM (Cont.) 


50 


= 


2,672.62 
2,677.540 
2,677.748 
2,707.00 
2,712.505 
2,733.820 
2,748.54 
2,763 .894 
2,764 .230 
2,774,958 
2,823.19 
2,836.900 
2,856.46 
2,868.180 
2,880.767 
2,881.224 
2,914.67 
2,927.87 
2,929.27 
2,980.620 
2,981.362 
2,981.845 
3,030.60 
3,080,822 
3,081.48 
3,082.593 
3,092.34 
3,133.167 
3,146.79 
3,250.33 
3,252.524 
3,261.055 
3,343.21 
3,385.49 
3,388.88 
3,403.652 
3,417.49 
3,442.42 
3,464.43 
3,466.200 
3,467.655 
3,483.08 
3,495.44 
3,499.952 
3,524.11 
3,535.69 
3,610.508 
3,612.873 
3,614.453 
3,649.558 
3,981.926 
4,029.12 
4,134.77 
4,141.49 
4,285.08 
4,306.672 
4,412.41 
4,412.989 
4,415.63 
4,440.45 
4,662.352 
4,678.149 
4,744.69 
4,799,912 
4,881.72 
5,025.50 
5,085.822 
5,154.660 
5,268.01 
5,271.60 
5,337.48 
5,378.13 
5,381.89 
5,843.30 
5,880.22 
6,099. 142 
6,111.49 
6,325.166 
6,330.013 
6,354.72 
6,359.98 
6,438.470 
6,464.94 
6,567.65 
6,725.78 
6,759.19 
6,778.116 
7,237.01 
7,284.38 


1,000 7,345.670 I 
50 8,066.99 II 
5 8,200.309 1 
20 9,292 I 
15 11,655. I 
35 14,491. I 
80 15,712. I 
55 d 19,125. I 
25 24,378. I 
35 25,455. I 
CALCIUM (Ca) 
Z= 20 
Ca land II 
Ref. 70, 150, 270 — J.J.W. and 
H Hs: 
Intensity Wavelength 
Vacuum 
24 1,341.89 II 
12 1,342.54 ll 
12 1,432.50 II 
20 1,433.75 II 
20 1,553.18 II 
32 1,554.64 ll 
4 1,642.80 II 
20 1,643.77 Il 
36 1,644.44 II 
60 1,649.86 Il 
32 1,651.99 II 
12 1,673.86 II 
20 1,680.05 Il 
4 1,680.13 II 
8 1,691.78 Ul 
16 1,698.18 II 
20 1,807.34 in 
40 1,814.50 Il 
4 1,814.65 Il 
60 1,840.06 Il 
40 1,838.01 I 
20 1,843.09 II 
40 1,850.69 II 
Air 
2,103.24 0 
2,112.76 II 
2,113.15 Il 
2,128.75 II 
2,131.51 Il 
2,132.30 Il 
2 2,150.80 I 
2,197.79 Il 
5 2,200.73 I 
2,208.61 Il 
6 2,275.46 I 
8 2,398.56 I 
7 2,721.65 I 
9 2,994.96 I 
8 2,997.31 I 
8 2,999.64 I 
9 3,000.86 I 
10 3,006.86 I 
9 3,009.21 I 
2 3,024.94 I 
2 3,034.54 I 
2 3,045.74 I 
3 3,055.32 I 
2 3,071.57 I 
2 3,076.95 I 
2 3,080.79 I 
2 3,099.30 I 
10 3,125.18 Il 
5 3,136.02 1 
6 3,140.79 I 
7 3,150.75 I 
170 3,158.87 Il 
180 3,179.33 II 
5 3,180.52 I 
150 3,181.28 Il 
i 3,209.96 I 
8 3,215.17 I 
6 3,215.34 I 
9 3,225.90 I 
6 3,226.15 I 
5 3,274.67 I 
6 3,286.07 I 


E-228 


3,308.02 
3,316.51 
3,344.51 
3,347.04 
3,350.21 
3,350.36 
3,361.92 
3,362.14 
3,452.66 
3,461.87 
3,468.48 
3,474.76 
3,485.61 
3,487.60 
3,495.16 
3,624.11 
3,630.75 
3,630.97 
3,644.41 
3,644.77 
3,644.99 
3,675.29 
3,678.21 
3,683.70 
3,694.11 
3,694.36 
3,706.03 
3,736.90 
3,739.38 
3,748.35 
3,750.29 
3,753.34 
3,755.67 
3,758.39 
3,870.48 
3,872.54 
3,872.56 
3,875.78 
3,875.80 
3,889.10 
3,923.48 
3,933.66 
3,935.29 
3,946.04 
3,948.90 
3,957.05 
3,968.47 
3,972.57 
3,973.71 
4,097.10 
4,098.53 
4,098.57 
4,109.82 
4,110.28 
4,206.18 
4,220.07 
4,226.73 
4,240.46 
4,283.01 
4,289.36 
4,298.99 
4,302.53 
4,307.74 
4,318.65 
4,355.08 
4,425.44 
4,434.96 
4,435.69 
4,454.78 
4,455.89 
4,456.61 
4,472.04 
4,479.23 
4,489.18 
4,526.94 
4,578.55 
4,581.40 
4,581.47 
4,585.87 
4,585.96 
4,685.27 
4,716.74 
4,721.03 
4,799.97 
4,878.13 
5,001.48 
5,019.97 
5,021.14 
5,041.62 


5,188.85 
5,261.71 
5,262.24 
5,264.24 
5,265.56 
5,270.27 
5,285.27 
5,307.22 
$,339.19 
5,349.47 
5,512.98 
5,581.97 
5,588.76 
5,590.12 
5,594.47 
5,598.49 
5,601.29 
5,602.85 
5,857.45 
5,922.72 
5,923.69 
6,102.72 
6,122.22 
6,161.29 
6,162.17 
6,163.76 
6,166.44 
6,169.06 
6,169.56 
6,439.07 
6,449.81 
6,455.60 
6,456.87 
6,462.57 
6,471.66 
6,493.78 
6,499.65 
6,572.78 
6,717.69 
7,148.15 
7,202.19 
7,291.47 
7,323.89 
7,326.15 
7,575.81 
7,581.11 
7,601.30 
7,602.32 
7,820.78 
7,843.38 
8,017.50 
8,020.50 
8,133.05 
8,201.72 
8,248.80 
8,254.73 
8,256.67 
8,338.04 
8,339.12 
8,352.39 
8,357.17 
8,498.02 
8,542.09 
8,633.95 
8,662.14 
8,842.61 
8,909.18 
8,912.07 
8,927.36 
8,967.47 
9,099.10 
9,105.62 
9,108.82 
9,171.14 
9,213.90 
9,312.00 
9,319.56 
9,320.65 
9,416.97 
9,456.80 
9/534.88 
9,548.38 
9,567.97 
9,599.24 
9,601.82 
9,604.28 
9,663.65 
9,664.41 
9,676.30 


—— 


CALCIUM (Cont.) 


14 9,688.67 I 
13 9,701.94 1 
80 9,854.74 iT 
110 9,890.63 ll 
90 9,931.39 I 
100 10,223.04 II 
20 10,343.81 I 
13 10,838.97 I 
13 10,861.58 I 
13 10,863.87 I 
14 10,869.50 I 
14 10,879.87 I 
20 11,838.99 I 
10 11,949.72 I 
25 12,816.04 I 
24 12,823.86 I 
25 12,909.10 I 
30 13,033.57 I 
21 13,086.44 I 
24 13,134.95 I 
20 16,150.77 I 
22 16,157.36 I 
21 16,197.04 I 
20 18,925.47 I 
24 18,970.14 I 
30 19,046.14 I 
48 19,309.20 I 
49 19,452.99 I 
47 19,505.72 I 
50 19,776.79 I 
35 19,853.10 I 
34 19,862.22 I 
23 19,917.19 I 
24 19,933.70 I 
21,389.00 II 
21,428.90 Wl 
20 22,607.93 I 
25 22,624.93 I 
30 22,651.23 I 
Ca III 
Ref. 25, 26 — J.J.W. and 
H.H.S. 

Intensity Wavelength 

ee Oe ne ee 
Vacuum 

6 296.96 ill 
9 403.72 Ill 
7 409.95 Ill 
5 439.69 Ill 
5 633.59 ul 
5 685.41 ll 
5 697.55 ul 
5 699.09 ll 
5 699.89 Ill 
6 701.39 ll 
5 727.66 Ill 
8 740.55 Il 
6 746.25 Ill 
5 747.98 lll 
5 779.61 ll 
5 800,30 Ill 
5 809.93 ll 
5 817.06 Ill 
6 821.57 ll 
6 840.56 Ill 
6 1,020.07 ul 
5 1,034.65 ll 
5 1,187.30 lll 
8 1,188.61 Il 
8 1,188.61 Il 
5 1,190.86 ll 
10 1,262.65 I 
il 1,278.39 ll 
10 1,281.55 Ill 
12 1,286.52 ll 
12 1,298.04 ll 
11 1,317.70 Il 
10 1,328.95 ll 
11 1,335.13 ul 
10 1,360.01 ul 
11 1,385.43 ul 
11 1,397.69 ll 
13 1,453.16 Ul 
12 1,459.79 Il 
11 1,461.88 Il 
15 1,463.34 ll 
16 1,484.87 Il 
12 1,496.88 Il 


2,033.36 
2,041.53 
2,078.92 
2,098.49 
2,114.41 
2,123.03 
2,129.19 
2,133.96 
2,140.36 
2,152.43 
2,171.57 
2,276.52 
2,312.08 
2,497.74 
2,541.50 
2,587.15 
2,590.41 
2,620.82 
2,634.14 
2,686.72 
2,687.76 
2,704.86 
2,771.28 
2,791.59 
2,813.88 
2,866.54 
2,869.95 
2,881.78 
2,899.79 
2,924.33 
2,988.63 
2,989.27 
3,028.59 
3,119.67 
3,367.79 
3,372.67 
3,537.77 
4,081.77 
4,153.57 
4,164.31 
4,184.20 
4,207.24 
4,233.74 
4,240.74 
4,284.39 
4,302.81 
4,329.19 
4,333.57 
4,358.38 
4,399.59 
4,406.29 
4,431.30 
4,499.88 
4,516.59 
4,572.12 


E-229 


MW 4,708.83 Ul 
i 4,716.27 lll 
10 4,859.17 Il 
10 5,008.95 Ill 
10 5,050.07 WI 
10 5,231.82 Wl 
1 5,247.37 Il 
13 5,271.98 Ill 
10 5,301.32 Ill 
11 5,321.29 Ill 
10 5,328.06 Ill 
11 5,570.58 Il 
10 5,579.06 Ill 
13 6,069.98 Ill 
10 6,173.22 Ill 
12 6,213.98 Ul 
11 6,294.89 Ill 
11 6,370.11 Ill 
10 6,387.55 lll 
12 6,424.51 Il 
12 6,485.35 Ill 
10 6,538.78 Ill 
10 6,542.24 Ill 
10 7,308.69 Ill 
10 7,843.06 ll 
12 7,898.46 Ill 
10 1 8,217.20 Il 
CalV 
Ref. 150 — J.J.W. and H.H.S. 
Intensity Wavelength 
Vacuum 
150 249.41 IV 
150 250.15 IV 
150 251.35 IV 
250 296.55 IV 
200 299.32 IV 
200 318.09 IV 
50 318.39 IV 
120 321.59 IV 
250 329.12 IV 
150 329.39 IV 
200 331.44 IV 
250 331.99 IV 
235 332.53 IV 
150 332.81 IV 
200 338.83 IV 
150 339.79 IV 
200 340.29 IV 
200 341.29 IV 
200 341.46 IV 
250 ¢ 342.45 IV 
100 343.19 IV 
200 343.44 IV 
250 343.93 IV 
200 344.96 IV 
215 345.13 IV 
250 374.74 IV 
600 434.57 IV 
100 437.27 IV 
250 437.77 IV 
200 438.93 IV 
750 443.82 IV 
50 445.02 IV 
500 450.57 IV 
50 454.55 IV 
250 456.98 IV 
250 461.09 IV 
150 565.46 IV 
750 656.00 IV 
500 669.70 IV 
CaV 
Ref. 150 — J.J.W. and H.H.S. 
Intensity Wavelength 
Vacuum 

200 190.36 Vv 
250 190.46 Vv 
250 196.97 Vv 
300 199.55 Vv 
250 200.51 v 
265 257.98 Vv 
165 260.45 Vv 
400 267.77 Vv 
300 270.31 v 


200 271.14 
250 272.27 
200 272.98 
400 280.99 
300 284.98 
450 ¢ 286.96 
500 322.17 
250 322.76 
300 323.22 
250 324.48 
250 325.28 
300 330.94 
200 333.44 
200 333.57 
300 334.55 
250 c 335.34 
200 336.55 
200 337.54 
250 338.06 
200 343.64 
450 352.92 
250 356.25 
250 377.18 
200 387.08 
750 425.00 
500 558.60 
400 637.93 
300 643.12 
400 646.57 
250 647.88 
250 651.55 
300 656.76 


CALIFORNIUM (Cf) 
Z =98 


Cf I and II 
Ref. 52, 331 — J.G.C. 


Intensity 
Air 


2,739.31 
s 2,759.10 
2,774.52 
I 2,852.03 
s 2,855.23 
3,298.14 
3,352.71 
1 3,367.79 
3,392.22 
3,481.07 
1 3,513.47 
3,531.49 
3,540.98 
3,598.77 
3,605.32 
3,612.11 
3,617.49 
s 3,626.76 
3,659.46 
3,662.70 
s 3,699.49 
I 3,722.11 
3,739.35 
3,785.61 
I 3,789.04 
s 3,893.23 
1 3,993.57 
4,035.45 
4,099.12 
4,242.38 
4,329.03 
4,335.22 
5,173.96 
5,179.08 
5,219.24 
s 5,279.01 
s 5,320.09 
s 5,339.13 
5,408.88 
5,726.05 
6,622.83 
6,631.26 
6,677.90 
6,894.59 
6,927.10 
1 7,074.52 


L4G“ SS 44 41.45 SS) SiS SiS SM A AS Ae 


Wavelength 


— a ee 


— 
— ee eee ee 


CALIFORNIUM (Cont.) 


Beinn I 120 1,364, 164 I 85 11,748.22 I 700 384.18 IV 
: Ber Hens i 100 1,459.032 I 142 11,753.32 I 400 419.52 IV 
8,241.77 I 200 1,463.336 I 114 11,754.76 1 500 419.71 IV 
Ae . 120 1.467.402 I i 11,777.54 I 1,000 1,548.202 IV 
AU il 150 1,481.764 I 17 11,892.91 I 900 1,550,774 IV 
giacanis il 150 1,560.310 I 30 11,895.75 I ; 
rte 400 1,560.683 I 26 12,614.10 I Air 
| D228 ee 1.560.708 I 20 13,502.27 I 
9,337.70 400 aoe Se 200 1 2,524.41 IV 
100 1,561.341 I 38 14,399.65 I 
9,649.51 eeiass : ie $4:403195 I 300 s 2,529.98 IV 
s 10,308.41 400 Shoe io 200 w 4,658.30 IV 
150 1,656,266 I 61 14,420.12 I 
I 10,568.83 250 5,801.33 IV 
; 10,614.84 120 1,656,928 I 12 14,429.03 I as aie iv 
11,300.19 300 1,657,008 I 13 14,442.24 I eet 
11,681.85 120 1,657.380 I 12 16,559.66 I Ad ben: 
11,941.33 Lee 10 asks | I cm 
1 4 = 7 fF 
5 io 500 1,751.823 I Tr 17,448.60 I Ref. 211 —R.L.K. 
1,000 1,930.905 I 13 18,139.80 I A 
: iin 23 19,721.99 I ps ace _Wavelength: 
| 13,329.98 Air Clill Vacuum 
$ 13,362.98 Ref. 22, 211 — R.L.K. 
! 13,376.89 800 2,478.56 I 110 34.973 Vv 
I 13,474.44 250 2,509.12 ll Intensity Wavelength 450 40.268 Vv 
| 14,772.49 350 2,512.06 I 110 227.19 Vv 
s 15,281.32 250 hh 2,574.83 Ul Vacuum 160 248.66 Vv 
GS 350 | 2,741.28 Hn 250 371.69 I 160 248.74 v 
Malet 250 2,746.49 n 250 371.75 11 
16,759.06 : i 
i 1,000 2,836.71 Il 150 371.78 Ul Air 
s 17,626.25 800 2,837.60 Il 
18,718.69 ee sige 3 500 386.203 ll 
h 19,068.72 350 3,876.19 ul v4 eagle Be ae pg 4 
19,336.96 350 3,876.41 ul 6s sede - ; ried 4 
fo a76ad = Peread 7 500 459.52 Ill 20 2,277.92 iV 
I 20,393.38 570 3918.98 Il 570 459.63 Ill 5 4,943.88 V 
is Fo kis ba cake 250 511.522 ll 5 4,944.56 Vv 
; 800 3,920.69 II 250 35.288 ill 
CARBON (C) 250 4,074.52 se 300 538.080 Ml CERIUM (Ce) 
350 | 4,075.85 i 350 538.149 Il 
Z=6 800 4,267.00 Il 400 538.312 Ul Z= 58 
1,000 4,267.26 MW 350 574,281 ll 
ClandII 200 4,771.75 I ei 977.03 I Celand Il 
Ref, 211 — R.L.K. = eee 370 1,174.93 ll Ref. 1 —C.H.C. 
Intensity Wavelength 350 5,132.94 ul i sales i | datensity, —-_Wavelength_ 
y 350 5,133.28 i 500 1,175.71 WI Air 
acuum 350 5,143.49 I 350 1175.99 ll 
570 5,145.16 I 370 1176.37 Ill 130 2,462.97 II 
9 595.022 I 400 5,151.09 ll ia 110 2,518.51 Ul 
30 687.053 II 300 5,380.34 I Air 200 2,548.68 Il 
50 687.345 II 250 5,648.07 ll 340 2,651.01 ul 
10 858.092 Il 350 5,662.47 ll 250 2,162.94 Ill 120 2,696.07 Il 
20 858.559 rT 570 5,889.77 Ul 800 2,296.87 ul 120 2,706.88 nt 
30 903.624 Il 350 5,891.59 ll 150 2,697.75 III 120 2,723.38 tt 
60 903.962 ll 200 6,001.13 I 110 1 2,724.85 Il 110 2,741.96 ul 
150 904.142 1 250 6,006.03 I 150 | 2,725.30 ll 100 2,750.89 rT 
30 904.480 Il 110 6,007.18 I 150 1 2,725.90 Ill 150 2,761.42 Il 
9 1,009.86 I 150 6,010.68 I 200 2,982.11 Wl 120 2,784.27 II 
10 1,010.08 Il 300 6,013.22 I 150 4,056.06 Ill 100 2,785.35 ll 
10 1,010.37 II 250 6,014.84 I 200 4,067.94 III 100 2,790.53 II 
80 1,036.337 II 800 6,578.05 ll 250 4,068.91 Ill 140 2,791.42 io] 
150 1,037.018 II 570 6,582.88 ll 250 4,070.26 Ill 270 2,830.90 Il 
150 1,157,910 I 200 6,587.61 I 150 4,162.86 Hl 100 2,833.31 ll 
150 1,158,019 I 250 6,783.90 ll 250 h 4,186.90 ul 250 2,874.14 Ul 
150 1,158,035 I 250 7,113.18 I 200 4,325.56 ul 110 2,908.42 7 
150 1,188,992 I 250 7,115.19 I 600 4,647.42 ul 100 2,918.67 ll 
150 1,189.447 1 250 7,115.63 u 520 4,650.25 Ill 120 2,955.94 Il 
200 1,189.631 I 200 7,116.99 I 375 4,651.47 Il 110 2,964.80 Il 
300 1,193.009 I 350 7,119.90 ul 200 4,665.86 Ul 100 2,972.58 ll 
300 1,193.031 I 800 7,231.32 ll 450 5,695.92 Il 400 2,976.91 Il 
300 1,193.240 I 1,000 7,236.42 ll 150 5,826.42 Ill 150 2,977.46 Il 
300 1,193.264 I 200 7,860.89 I 150 6,744.38 Ill 120 2,980.41 Ul 
100 1,193.393 I 200 8,058.62 I 150 h 7,037.25 Il 250 2,990.87 Il 
150 1,193.649 I 520 8,335.15 I 150 7,612.65 il 110 2,994.42 ll 
150 1,193.679 I 250 9,061.43 I 300 h 8,196.48 Ill 320 2,995.64 i 
oe gee I 200 9,062.47 I 150 8,332.99 Wl 400 3,008.79 ul 
a Woe aas I 200 9,078.28 I 300 8,500.32 Ill 370 3,017.20 II 
5 i esisis 250 9,088.51 I 210 3,037.73 II 
as ieee ans ; 450 9,094.83 I CIV 200 3,051.98 Il 
300 277.813 ; oe 9,111.80 I Ref. 66, 211 — R.L.K. 350 3,055.24 II 
300 i277ss0 1 isp 96050 ae sao Sonor Ma 
8 pe I 250 9,620.80 I ey Saw evelengs 320 3,083.67 Il 
5 ates a in 9,658.44 I Vacuum 250 3,084.44 il 
6 tosran 10,683.08 I 200 3,090.37 ll 
= gel 300 10,691.25 I 250 244.91 IV 370 3,103.38 ll 
4 eee ' 12 11,619.29 I 200 289.14 IV 200 3,107.47 Ul 
pas Rae 23 11,628.83 I 250 289,23 IV 320 3,110.28 TT 
a A ee: ; 13 11,658.85 I 570 312.42 IV 300 3,111.17 ul 
150 1355.84 ; wi 11,659.68 I 500 312.46 IV 220 3,127.53 Ul 
1790. 24 11,669.63 I 650 384.03 IV 200 3,130.33 Il 


E-230 


CERIUM (Cont.) 


240 
200 
290 
290 


3,130.87 
3,144.60 
3,145.28 
3,146.41 
3,164.15 
3,169.18 
3,171.61 
3,183.52 
3,186.13 
3,190.34 
3,194.83 
3,199.28 
3,201.71 
3,218.38 
3,218.94 
3,221.17 
3,225.67 
3,227.11 
3,229.36 
3,231.24 
3,234.16 
3,234.89 
3,236.74 
3,243.37 
3,246.67 
3,260.98 
3,263.88 
3,272.25 
3,274.86 
3,279.84 
3,285.22 
3,295.28 
3,296.88 
3,300.15 
3,304.84 
3,312.22 
3,314.72 
3,317.80 
3,334.46 
3,341.87 
3,343.86 
3,344.76 
3,355.02 
3,357.22 
3,360.54 
3,366.55 
3,371.18 
3,373.46 
3,373.73 
3,377.13 
3,383.68 
3,404.91 
3,405.98 
3,417.45 
3,422.71 
3,426.21 
3,441.21 
3,476.84 
3,482.35 
3,485.05 
3,507.94 
3,517.38 
3,520.52 
3,521.88 
3,526.68 
3,534.05 
3,539.08 
3,545.60 
3,546.19 
3,552.73 
3,555.00 
3,560.80 
3,576.23 
3,577.45 
3,590.60 
3,607.63 
3,609.69 
3,613.70 
3,622.15 
3,623.74 
3,623.84 
3,631.19 
3,646.97 
3,647.75 
3,647.95 
3,653.11 
3,653.67 
3,654.97 
3,655.85 


3,659.23 
3,659.97 
3,660.64 
3,667.98 
3,672.18 
3,672.79 
3,679.42 
3,694.91 

3,704.98 
3,709.29 
3,709.93 
3,716.37 
3,718.19 
3,718.38 
3,719.80 
3,725.68 
3,728.02 
3,728.42 
3,748.06 
3,751.45 
3,755.43 
3,762.98 
3,764.12 
3,765.04 
3,768.76 
3,770.76 
3,771.60 
3,776.61 

3,781.62 
3,782.52 
3,783.58 
3,786.63 
3,788.75 
3,792.32 
3,801.52 
3,803.09 
3,808.11 
3,809.21 
3,812.20 
3,815.85 
3,817.46 
3,819.02 
3,823.90 
3,830.55 
3,831.08 
3,834.55 
3,836.10 
3,838.54 
3,843.76 
3,846.52 
3,848.10 
3,848.59 
3,853.15 
3,854.18 
3,854.31 
3,855.29 
3,857.02 
3,857.64 
3,862.46 
3,868.13 
3,874.68 
3,876.97 
3,878.36 
3,882.45 
3,889.98 
3,890.75 
3,890.98 
3,895.11 
3,896.80 
3,898.27 
3,898.94 
3,903.34 
3,904.34 
3,906.92 
3,907.29 
3,908.41 
3,908.54 
3,909.31 
3,912.19 
3,912.44 
3,915.52 
3,916.14 
3,917.64 
3,918.28 
3,919.81 
3,921.73 
3,923.11 
3,924.64 
3,931.09 
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3,931.37 
3,931.83 
3,933.73 
3,938.09 
3,940.34 
3,940.97 
3,942.15 
3,942.75 
3,943.89 
3,947.97 
3,952.54 
3,953.66 
3,955.36 
3,956.06 
3,956.28 
3,958.27 
3,958.87 
3,960.91 
3,964.50 
3,967.05 
3,971.68 
3,972.07 
3,975.07 
3,978.65 
3,980.88 
3,982.89 
3,983.29 
3,984.68 
3,989.44 
3,992.39 
3,992.91 
3,993.82 
3,999.24 
4,001.56 
4,003.77 
4,005.64 
4,007.59 
4,012.39 
4,014.90 
4,015.88 
4,019.04 
4,022.27 
4,024.49 
4,025.15 
4,028.41 
4,030.34 
4,031.34 
4,037.67 
4,040.76 
4,042.58 
4,045.21 
4,046.34 
4,051.43 
4,051.99 
4,053.51 
4,054.99 
4,062.22 
4,062.94 
4,067.28 
4,068.84 
4,071.81 
4,072.92 
4,073.48 
4,073.74 
4,075.71 
4,075.85 
4,076.24 
4,077.47 
4,078.32 
4,078.52 
4,080.44 
4,081.22 
4,083.23 
4,085.23 
4,087.36 
4,088.85 
4,101.77 
4,105.00 
4,107.42 
4,110.38 
4,111.39 
4,115.37 
4,117.01 
4,117.29 
4,117.59 
4,118.14 
4,119.02 
4,119.79 
4,119.88 


4,120.83 
4,123.24 
4,123.49 
4,123.87 
4,124.79 
4,127.37 
4,127.74 
4,128.07 
4,130.71 
4,131.10 
4,133.80 
4,135.44 
4,137.47 
4,137.65 
4,138.10 
4,138.35 
4,142.40 
4,144.49 
4,145.00 
4,146.23 
4,148.90 
4,149.79 
4,149.94 
4,150.91 
4,151.97 
4,153.13 
4,159.03 
4,163.52 
4,165.61 
4,166.88 
4,167.80 
4,169.77 
4,169.88 
4,176.70 
4,181.08 
4,185.33 
4,186.60 
4,187.32 
4,193.09 
4,193.28 
4,193.87 
4,196.34 
4,198.00 
4,198.67 
4,198.72 
4,201.24 
4,202.94 
4,209.41 
4,214.04 
4,217.59 
4,222.60 
4,227.75 
4,231.74 
4,234.21 
4,236.02 
4,239.92 
4,242.72 
4,245.89 
4,245.98 
4,246.72 
4,248.68 
4,253.37 
4,255.79 
4,263.43 
4,270.19 
4,270.72 
4,278.86 
4,285.37 
4,288.66 
4,289.44 
4,289.94 
4,296.07 
4,296.67 
4,296.78 
4,299.36 
4,300.33 
4,305.14 
4,306.72 
4,309.74 
4,320.72 
4,330.45 
4,332.71 
4,336.23 
4,337.77 
4,339.31 
4,349.79 
4,352.71 
4,364.66 
4,373.82 


CERIUM (Cont.) 


530 4,375.92 Il 
ee cr [  ( 
4,386.84 Ul 370 Sie 46 ‘ oat I 35 7,086.35 
310 4,388.01 Il en ! 15 6,187.97 I Dupes 8 
1,700 4,391.66 1 hes HO rT 15 6,195.23 I c misesita 1 
200 4,398.79 rT se er J 19 6,195.53 I A ae i 
510 4,399.20 il es epee 1 19 6,198.05 I ié paid 1 
350 4,410.64 Ul pas ra =f) I 35 6,208.98 1 ie we I 
350 4,410.76 Ul Hp ees Ul 1 6,216.82 I 10 7151. : = 
310 4,416.90 ul 130 es? I 35 6,228.94 I ié ni 67 I 
980 4,418.78 Ul 340 1265.71 i 19 6,229.13 I 16 7 sas : 
200 4,423.68 fi a 5,274.23 i 23 6,232.45 1 ig wees 
310 4nan7.07 fr oe 5,296.56 I 28 6,237.45 i io i Pa ul 
480 eas 82 + fe! 5,328.08 I 13 6,238.71 i i sh I 
310 4,428.44 u 450 ‘A penad - M1 6,241.87 I iz 201.56 ul 
650 4,429.27 Ul 330 ee Ul 13 6,242.91 I A 7,201.89 I 
480 4,444.39 ll 56 ,393.40 i 15 6,253.65 I iz 7,203.55 I 
450 4,444.70 Ul 280 5,397.64 I 13 6,257.99 ; . 7,210.67 1 
770 4,449.34 Ul fie 5,409.23 ll 15 6,264.27 I is 7,217.36 I 
620 4,450.73 ll 7s “eel I 45 6,272.05 - 3 7,235.71 ul 
2,400 4,460.21 Ul fe eee I 15 6,276.47 , rr 7,238.36 ul 
450 4,461.14 Ul es 468.37 I 35 6,295.58 1 ae 7,241.73 I 
420 4,463.41 ll 260 piniaaen ll 28 6,299.51 Ul rm 7,252.75 I 
280 4,467.54 Il Tt $5,512.08 il 23 6,300.21 i Pi 7,262.64 I 
1,400 4,471.24 u fa 5,556.25 / 13 6,306.64 : + h 7,277.90 I 
450 4,472.72 Ul 130 yep. I 35 6,310.01 I 19 7,296.17 I 
700 4,479.36 Ul 100 ie I 15 6,335.40 I #9 7,301.42 Il 
700 4,483.90 ll 240 5.601. S J 11 6,337.21 I 35 7,313.45 Ul 
840 4,486.91 i 190 Jae I 13 6,340.70 : Hl 7,329.91 I 
250 4,497.85 Ul 540 picssul4 I 35 6,343.95 7,334.68 ul 
100 4,506.41 i $5 5,669.96 I 35 6371.11 “ a 7,343.44 I 
110 4,515.86 I 120 pee: - 28 6,386.84 1 5 7,397.77 I 
100 4,519.59 ll 500 ge I 23 6,393.02 ul ¥ ti adbies I 
770 4,523.08 I 370 eee ! 1 6,395.16 I ii 7,417.94 ll 
840 4,527.35 ul 240 “eps ! 1 6,425.29 Ul “ Ung eis Cc 
840 4,528.47 u a As I 35 6,430.07 I F 7,433.08 I 
110 4,532.49 I a6 eye : 19 6,434.39 ; 1 eee I 
110 4,539.07 Ul 0 a7 88i15 I 23 6,436.40 I 7,444.44 I 
840 4,539.75 rs Ed we 1 19 6,446.12 I . 7,472.41 I 
210 4,544.96 ll -F ee I 35 6,458.03 ; rs 7,486.57 ul 
250 4,551.30 ll ag 1000.18 I 19 6,466.88 r 7,527.46 I 
650 4,560.28 ll 35 6,001.90 I 28 6,467.39 : MW 7,527.68 I 
310 4,560.96 7 . 6,005.86 I 35 6,473.72 ; = 7,533.73 I 
2,100 4,562.36 Ul es 6,006.20 I 17 6,490.97 , 10 7,551.25 I 
420 4,565.84 Il ‘6 6,006.82 I 1 6,503.27 i 12 7,562.44 I 
1,100 4,572.28 rT 15 6,007.97 1 i 6,507.16 = as 7,562.86 ; 
420 4,582.50 Ul a 013.42 I 2B 6,513.59 “ 10 h 7,563.60 I 
130 4,591.12 I 110 Need J 19 6,517.31 1 a 7,603.10 I 
420 ikea a 15 6,027.16 : a8 6,551.70 I 12 Mee 2 
ies 4,606.40 1 MI 6,031.26 1 bd 6,555.65 I 0 bie I 
Tae 4,624.90 ll 23 6,033.58 23 6,579.10 I 2 1647.88 I 
, 4,628.16 Ul 35 ‘0 . II 15 6,606.35 ; 7,682.47 I 
170 4,632.32 : 33 ,034.20 Ul 15 6,606.86 Wl 25 7,689.17 ul 
110 4,650.51 re 6,034.41 I 22 6,612.06 I 10 7,732.33 I 
130 4,654.29 ul 110 aN L 10 6,623.00 I cs 7,748.35 I 
110 4,669.50 ‘i ss S 3.39 Ul 30 6,628.93 y Ae 7,797.70 I 
es 4,680.13 Wl 3 seat a I 13 6,650.89 : 2 7,842.59 I 
de 4,684.61 ul 19 Bintan 1 22 6,652.72 ll 16 7,844.94 Ul 
100 eet ll 3 6,037.50 ' 10 6,661.41 I 74 7,850.02 Il 
110 “hse Ll 35 6,058.00 Me 6,665.59 I 22 bie, 8 
4,725.09 Ul 3 ee I 10 6,675.54 Ul 7,857.54 ll 
100 4,733.52 il ne 6,096.75 I 15 6,686.60 12 7,864.49 I 
310 4,737.28 re Pd 6,069.46 I 6 6,700.66 ! 10 7,866.04 I 
100 4,739.53 6,069.48 I 3 : 16 7,898.96 
160 4,74 a 35 6,072.00 i : 6,704.27 , He 898. U 
nes sf 7.17 ll 35 6,076.61 é 13 6,704.52 Ul a 7,913.52 I 
100 pea “ 17 6,077.16 oO 6,706.04 ll 10 ber ics - 
i 4,768.77 ll 17 Baas I 15 6,728.71 I 7,927.72 I 
4,773.94 ll Me I 15 10 7,934.50 u 
110 1 ee 17 6,081.28 I 6,729.57 I ar bie 
140 es I 19 6,088.8 1S 6,744.70 ll 1025.56 u 
4,847.77 ain! I 10 16 8,070.71 
180 d 19 6,088.96 6,746.90 I 1 I 
4,882.46 ul 35 ! I 30 6,774.28 u 8,094.43 I 
ie 4,943.44 I ae ee 19 I 35 splat * 16 8,120.36 I 
4,971.50 Ul if 098.34 i 10 6,778.28 10 8,241.55 Ul 
130 4,994.63 I 6,099.80 I 18 nes: I 12 8261.09 : 
i 5,009.10 I Fe aniise uy 10 ane : 1s 8,418.23 ul 
5,011.77 118.56 I Sa i 
120 5,022.87 7 7 6,118.90 I iD pyres : 12 2,799.08 ‘ 
120 5,037.78 Ul 45 6,123.67 I i" 6,829.73 U 10 mee 
120 5,040.85 i 19 6,132.00 7 ie 6,847.25 I ae bp I 
mn 5,044.02 ul i Bilaz1s I 10 nes ; + 8,702.38 r 
si 7 6,135.45 * - I 25 
240 ne 4 23 6,139.03 : e 6,898.45 Ul 7 pee: ll 
470 3,079.6 15 6,142.92 6,924.81 I 30 ieee I 
130 piper ul 35 6 } 10 6,939.45 8,891.20 u 
160 A igi I 23 ph ml 19 6,973.50 : c 
170 oS lee u 19 ey : 10 6,983.82 4 ie a 
110 Bhan a $. 23 6,151.72 e 6,986.02 I ef. 136; 303 = 3-Be 
100 5,149.99 F 19 6,159.82 I Fi 7,054.51 I Intensity Wavelength 
a0 5,159.69 I ae 6,162.14 1 7,058.68 We ee 
19 6,165.45 I - heres I Vacuum 
,061.75 Ul 100 840.24 II 
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CERIUM (Cont.) 


20 
40 
20 


844.11 
845.02 
847.88 
851.18 
852.63 
853.47 
853.78 
855.16 
858.30 
860.15 
862.25 
868.74 
869.51 
869.84 
871.15 
871.27 
880.68 
881.75 
884.04 
885.22 
888.39 
892.75 
899.32 
912.77 
937.04 
999.26 
1,025.25 
1,025.29 
1,026.28 
1,029.37 
1,034.55 
1,041.14 
1,042.74 
1,051.61 
1,057.40 
1,057.66 
1,058.46 
1,062.99 
1,063.26 
1,063.51 
1,067.76 
1,068.69 
1,070.54 
1,072.79 
1,073.69 
1,079.35 
1,080.82 
1,088.70 
1,090.03 
1,092.48 
1,099.25 
1,100.71 
1,107.09 
1,111.19 
1,116.30 
1,125.58 
1,129.73 
1,132.74 
1,142.55 
1,192.41 
1,201.87 
1,204.05 
1,719.43 
1,796.89 
1,836.66 
1,836.99 
1,862.32 
1,950.36 
1,990.54 


Air 


2,033.34 
2,057.65 
2,077.87 
2,083.32 
2,089.96 
2,109.07 
2,122.55 
2,136.95 
2,151.44 
2,166.88 
2,169.48 
2,180.64 
2,183.71 
2,203.15 
2,218.11 
2,222.01 


Ill 
III 
Il 
Ill 
Ill 
Ill 
Il 
Til 
III 
Ill 
III 
Ill 
Ill 
Ill 
III 
Ill 
III 
Ill 
Ill 
Il 
Il 
Ill 
III 
Ill 
III 
Ill 
II 
III 
Il 
eat 
III 
Ill 
III 
III 
Il 
III 
Ill 
Il 
III 
Ill 
Ill 
III 
Ill 
Ill 
Ill 
III 
III 
Ill 
III 
Il 
Ill 
Il 
Ill 
III 
III 
ll 
Ill 
Ill 
Ill 
III 
II 
III 
III 
III 
Ill 
Ill 
III 
III 
Ill 


Ill 
Ill 
Ill 
Il 
Ill 
Ill 
III 
III 
Ill 
Ill 
I 
Ill 
Il 
Ill 
III 
III 


2,225.08 
2,227.84 
2,228.05 
2,242.29 
2,249.25 
2,264.85 
2,268.20 
2,287.82 
2,298.70 
2,300.65 
2,302.09 
2,317.34 
2,318.64 
2,324.31 
2,337.66 
2,350.10 
2,362.54 
2,367.77 
2,372.34 
2,377.07 
2,377.48 
2,380.12 
2,382.28 
2,385.06 
2,395.04 
2,406.15 
2,408.08 
2,410.26 
2,415.60 
2,417.01 
2,423.02 
2,428.64 
2,430.24 
2,431.45 
2,439.80 
2,441.55 
2,444.78 
2,454.32 
2,469.95 
2,471.66 
2,477.25 
2,479.44 
2,479.51 
2,483.82 
2,497.50 
2,503.56 
2,504.43 
2,531.99 
2,539.27 
2,557.49 
2,577.67 
2,578.30 
2,584.71 
2,603.59 
2,607.96 
2,615.79 
2,649.38 
2,662.81 
2,719.30 
2,730.04 
2,743.71 
2,748.90 
2,754.87 
2,768.28 
2,849.40 
2,861.39 
2,907.05 
2,923.81 
2,925.26 
2,931.54 
2,948.53 
2,973.72 
3,022.75 
3,031.58 
3,055.59 
3,056.56 
3,057.23 
3,057.58 
3,085.10 
3,106.98 
3,110.53 
3,121.56 
3,141.29 
3,143.96 
3,147.06 
3,228.57 
3,234.20 
3,267.76 
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3,267.94 
3,353.29 
3,395.77 
3,398.91 
3,427.36 
3,443.63 
3,454.39 
3,459.39 
3,470.92 
3,497.81 
3,504.64 
3,514.41 
3,544.07 
3,784.29 
3,936.80 
3,957.10 
4,169.42 
4,191.70 
4,194.83 
4,213.26 
4,217.13 
4,284.77 
4,304.71 
4,346.35 
4,389.97 
4,448.32 
4,485.27 
4,521.92 
4,535.73 
4,576.90 
4,627.60 
4,766.07 
4,976.45 
5,650.97 
5,664.20 
5,691.08 
5,710.59 
5,749.47 
5,949.83 
5,962.22 
5,962.71 
5,979.56 
5,983.40 
6,002.63 
6,032.54 
6,060.91 
6,061.79 
6,097.35 
6,098.87 
6,135.10 
6,287.79 
6,308.16 
6,341.75 
6,944.94 
7,739.04 
7,758.27 
7,826.80 
7,948.64 
7,960.31 
7,991.01 
8,030.80 
8,084, 12 
8,177.33 
8,186.03 
8,222.16 
9,056.53 
9,079.58 
9,328.20 
9,367.03 
9,567.37 
10,458.37 
10,494.42 
10,534.36 
10,684.46 
12,756.96 
12,821.62 
15,847.58 
15,956.79 
15,960.59 
16,128.75 
18,579.82 
19,141.29 
19,377.15 
19,466.14 
19,498.14 
19,524.18 
20,685.63 
21,380.23 


CelV 
Ref. 166 — J.R. 
Intensity Wavelength 
Vacuum 
2 447.58 IV 
1 443.11 IV 
8 558.92 IV 
8 571.59 IV 
40 741.79 IV 
30 754.60 IV 
12 755.75 IV 
6 975.20 IV 
5 1,009.31 IV 
2 1,022.12 IV 
9 1,057.67 IV 
1 1,059.64 IV 
50 1,289.41 IV 
15) 1,332.16 IV 
75 1,372.72 IV 
2 1,577.60 IV 
1 1,572.62 IV 
15 1,641.58 IV 
20 1,775.30 IV 
20 1,779.03 IV 
35 1,914.75 IV 
10 1,937.21 IV 
Air 
100 2,000.42 IV 
35 2,003.11 IV 
100 2,009.94 IV 
3 2,433.50 IV 
5 2,445.50 IV 
Gen’ 
Ref. 261 — J.R. 
Intensity Wavelength 
Vacuum 
100 365.66 Vv 
300 399.36 Vv 
150 404,21 Vv 
200 482.96 v 
100 552.13 Vv 
CESIUM (Cs) 
Z=55 
Cs I and II 


Ref. 82, 130, 154, 155, 200, 201, 
223, 263, 266, 267, 300, 325, 326 


K.L.A. 
Intensity Wavelength 
Vacuum 
25 591.044 Il 
5 607.291 Il 
4 612.786 Il 
200 639.356 II 
10 657.112 II 
50 668.386 II 
1,500 718.138 II 
1,500 808.761 II 
1,500 813.837 II 
3,500 901.270 II 
4,000 926.657 1 
130 1,178.65 Il 
80 1,191.55 II 
Air 

25 2,025.05 II 
60 2,035.15 ll 
80 2,077.43 II 
80 2,080.05 Il 
80 2,088.71 II 
80 2,091.97 II 
15 2,099.50 II 
25 2,112.65 II 
100 2,146.75 Il 
130 2,179.60 Il 
25 2,182.14 Il 
130 2,189.47 Il 


CESIUM (Cont.) 


2,213.15 
2,220.51 
2,228.88 
2,254.58 
2,257.82 
2,258.35 
2,267.61 
2,273.83 
2,286.68 
2,307.71 
2,315.68 
2,321.07 
2,343.13 
2,354.44 
2,357.85 
2,364.81 
2,392.86 
2,414.89 
2,432.71 
2,443.24 
2,476.07 
2,480.41 
2,515.72 
2,523.66 
2,539.08 
2,539.17 
2,550.65 
2,551.17 
2,568.17 
2,568.69 
2,573.03 
2,574.54 
2,576.74 
2,590.09 
2,609.44 
2,616.27 
2,627.95 
2,637.14 
2,644.69 
2,648.07 
2,651.71 
2,660.24 
2,669.79 
2,671.17 
2,673.24 
2,686.60 
2,689.41 
2,701.19 
2,724.21 
2,730.07 
2,733.88 
2,748.23 
2,749.84 
2,757.81 
2,761.97 
2,766.10 
2,776.99 
2,788.24 
2,789.80 
2,793.32 
2,794.50 
2,799.41 
2,816.94 
2,820.27 
2,829.04 
2,829.42 
2,846.19 
2,852.42 
2,866.37 
2,881.19 
2,883.74 
2,899.75 
2,914.65 
2,931.09 
2,940.95 
2,942.25 
2,949.80 
2,968.38 
2,970.85 
3,001.27 
3,012.04 
3,020.37 
3,060.98 
3,066.60 
3,080.87 
3,092.31 
3,180.94 
3,265.92 
3,267.13 


3,271.63 
3,329.43 
3,368.56 
3,559.80 
3,565.11 
3,651.07 
3,680.10 
3,687.64 
3,699.48 
3,732.54 
3,734.34 
3,751.40 
3,785.42 
3,805.10 
3,870.16 
3,876.143 
3,888,608 
3,896.98 
3,906.93 
3,925.58 
3,959.50 
3,965.19 
3,978.00 
4,047.18 
4,053.96 
4,067.96 
4,068.77 
4,073.36 
4,119.29 
4,121.21 
4,132.00 
4,151.27 
4,158.61 
4,193.20 
4,213.13 
4,221.12 
4,232.19 
4,234.41 
4,241.97 
4,271.74 
4,277.10 
4,288.35 
4,292.00 
4,300.64 
4,307.94 
4,327.58 
4,330.24 
4,363.28 
4,373.02 
4,384.43 
4,388.76 
4,396.91 
4,399.50 
4,403.85 
4,405.25 
4,410.21 
4,424.05 
4,435.71 
4,444.00 
4,453.44 
4,457.68 
4,459.18 
4,493.66 
4,501.52 
4,506.71 
4,506.83 
4,515.50 
4,522.85 
4,526.72 
4,538.94 
4,555.276 
4,566.98 
4,571.79 
4,593.169 
4,603.76 
4,609.99 
4,616.13 
4,623.09 
4,646.51 
4,656.54 
4,670.28 
4,695.61 
4,701.79 
4,732.98 
4,739.66 
4,749.13 
4,763.62 
4,786.36 
4,830.16 


800 4,870.02 Il 
800 4,952.84 II 
500 4,972.59 Il 
800 5,043.80 II 
500 5,052.70 II 


500 5,059.87 Ul 
100 5,081.77 ll 
400 5,096.60 I 
1,500 5,227.00 ll 
800 5,249.37 Ul 
400 5,274.04 II 
350 5,306.61 ll 
350 5,349.16 I 
800 5,370.97 7 
$00 5,419.69 I 
5c 5,465.944 I 
5 5,502.884 I 
1,000 5,563.02 1 
11 §,635.212 1 
30 c¢ 5,664.018 I 
8 5,745.724 I 
350 5,814.18 ll 
500 5,831.16 Il 
5 c¢ 5,838.835 I 
30 5,845.141 I 
500 5,925.65 ll 
80 c¢ 6,010.490 I 
30 6,034.089 1 
400 6,128.62 ul 
120 6,213.100 I 
15 6,217.599 I 
50 c 6,354,555 I 
100 6,419.54 I 
15 6,431.969 I 
15 6,472.623 I 
200 6,495.53 Il 
200 6,536.44 7 
30 6,586.02 I 
200 6,586.510 I 
35 6,628.660 I 
200 c¢ 6,723.284 I 
100 6,824,652 I 
c 6,848.91 I 
100 6,870.455 I 
c 6,895.01 I 
400 6,955.52 Ul 
200 6,973.297 I 
35 6,983.491 I 
200 7,228.536 I 
60 7,279.90 I 
200 7,279.957 I 
150 7,608.903 I 
300 7,943.882 I 
60s 7,990.68 I 
100 8,015.724 I 
60 s 8,053.35 I 
60 8,078.92 I 
350 8,079.033 I 
1,000 c 8,521.122 I 
200 c¢ 8,761.415 I 
600 c 8,943.46 I 
350 9,172,322 I 
100 9,208.538 I 
350 10,024.359 I 
100 10,123.414 I 
400 10,123,602 I 
140 13,588.31 I 
15 13,602.57 I 
15 13,758.83 I 
350 14,694.93 I 
12 17,923.62 I 
9 17,924.21 I 
25 19,162.53 I 
20 19,163.20 I 
50 21,311.46 I 
45 21,312.29 I 
100 25,763.49 I 
90 25,764.70 I 
200 39,421.22 I 
180 39,424.08 I 

Cs III 
Ref. 78 — J.R. 
Intensity Wavelength 
Vacuum 
75 556.91 HI 
250 584.15 WI 
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50 584.40 Il 
1,200 603.01 lil 
600 607.85 Ill 
800 607.94 Ill 
10,000 614.01 Il 
1,500 621.15 Il 
600 635.86 Il 
300 637.67 Ill 
2,000 638.17 1 
25 657.94 I 
450 663.82 I 
450 664.60 Il 
2,500 666.25 I 
1,800 673.06 1 
400 679.60 Il 
800 687.55 Il 
5,000 691.60 ll 
800 699.43 I 
3,500 703.89 Il 
1,000 710.25 Wl 
20,000 721.79 Wl 
20,000 722.20 lll 
5,000 731.56 ll 
300 731.95 Il 
1,000 p 736.66 Ill 
12,000 740.29 Ill 
150 742.23 Ill 
1,000 749.94 Il 
1,500 750.38 Ill 
1,500 755.18 ll 
1,200 758.82 Il 
6 759.90 Il 
300 787.73 lll 
75 801.95 Ill 
200 814.02 Ill 
15 817.35 1 
800 820.34 Ill 
200 825.99 Ill 
7,500 830.39 Il 
100 837.39 Ill 
4 843.37 II 
250 847.92 I 
15,000 920.35 1 
500 921.66 1 
25 932.67 Ill 
25,000 c 1,054.79 I 
Cs IV 
Ref. 259 — J.R. 
Intensity Wavelength 
Vacuum 
150 703.40 IV 
7 773.61 IV 
4 823.64 IV 
150 824.80 IV 
15 861.83 IV 
200 874.84 IV 
150 896.92 IV 
100 923.02 IV 
200 986.14 IV 
50 p 995.14 IV 
150 1,068.91 IV 
CHLORINE (Cl) 
Z= 17 
Cll and II 
Ref. 238, 239 — L.J.R. 
Intensity Wavelength 
Vacuum 
350 559.305 II 
400 571.904 II 
800 574.406 II 
500 586.24 Il 
700 618.057 Il 
600 619.982 Il 
800 620.298 Il 
700 626.735 II 
800 635.881 Il 
1,000 636.626 II 
1,000 650.894 Il 
1,000 659.811 Il 
1,300 661.841 II 
2,000 663.074 Il 


CHLORINE (Cont.) 


1,500 
1,500 
1,500 
2,000 
2,500 
2,000 
5,000 
5,000 
5,000 


> 


682.053 
687.656 
693.594 
725.271 
728.951 
777.562 
787.580 
788.740 
793.342 
839.297 
839.599 
841.41 
851.691 
888.026 
893.549 
961.499 
969.92 
978.284 
998.372 
998.432 

1,002.346 

1,013.664 

1,025.553 

1,063.831 

1,067.945 

1,071.036 

1,071.767 

1,075.230 

1,079.080 

1,084.667 

1,085.171 

1,085.304 

1,088.06 

1,090.271 

1,090.982 

1,092.437 

1,094.769 

1,095.148 

1,095.662 

1,095.797 

1,096.810 

1,097.369 

1,098.068 

1,099.523 

1,107.528 

1,139.214 

1,167.148 

1,179.293 

1,188.774 

1,201.353 

1,335.726 

1,347.240 

1,351.657 

1,363.447 

1,373.116 

1,379.528 

1,389.693 

1,389.957 

1,396.527 

1,441.470 

1,528.569 

1,542.942 

1,558.144 

1,565.050 

1,857.488 

1,997.370 


Air 


2,032.116 
2,088.583 
2,091.458 
2,427.79 
2,434.07 
2,498.53 
2,502.74 
2,546.96 
2,549.88 
2,564.84 
2,603.31 
2,658.72 
2,676.95 
2,688.04 
2,912.05 
2,996.65 
3,006.06 
3,057.96 
3,071.32 
3,092.19 


3,123.72 
3,315.43 
3,329.10 
3,353.35 
3,726.54 
3,749.96 
3,781.17 
3,798.76 
3,805.18 
3,809.46 
3,820.20 
3,827.59 
3,833.35 
3,843.20 
3,845.37 
3,845.65 
3,845.80 
3,850.99 
3,851.37 
3,851.65 
3,860.83 
3,860.99 
3,861.37 
3,913.87 
3,916.63 
3,944.82 
4,104.79 
4,132.50 
4,209.67 
4,226.42 
4,264.58 
4,363.27 
4,369.50 
4,372.93 
4,379.90 
4,389.75 
4,390.40 
4,403.03 
4,438.49 
4,475.30 
4,489.91 
4,526.19 
4,600.98 
4,623.938 
4,654.040 
4,661.208 
4,691.523 
4,721.255 
4,740.729 
4,768.65 
4,781.32 
4,794.55 
4,810.06 
4,819.47 
4,896.77 
4,904.78 
4,917.73 
4,995.48 
5,078.26 
5,099.789 
5,217.94 
$,221.36 
5,392.12 
5,423.23 
5,423.51 
5,443.37 
5,444.21 
5,457.02 
5,532. 162 
5,796.305 
5,799.914 
5,856.742 
5,948.58 
6,019.812 
6,082.61 
6,094.69 
6,114.43 
6,140.245 
6,194.757 
6,398.66 
6,434.833 
6,531.43 
6,661.67 
6,678.43 
6,686.02 
6,713.41 
6,840.29 
6,932.903 
6,981.886 


i 


Pe ee tee ee ett net ett pet ete 


— 
Pee te te ee nee ee met 


E-235 


7,086.814 
7,256.62 
7,414.11 
7,462.370 
7,489.47 
7,492.118 
7,547.072 
7,672.42 
7,702.828 
7,717.581 
7,744.97 
7,769.16 
7,771.09 
7,821.36 
7,830.75 
7,878.22 
7,893.34 
7,899.31 
7,915.08 
7,924.645 
7,933.89 
7,935.012 
7,952.52 
7,974.72 
7,976.97 
7,980.60 
7,997.85 
8,015.61 
8,023.33 
8,051.07 
8,084.51 
8,085.56 
8,086.67 
8,087.73 
8,094.67 
8,194.42 
8,199.13 
8,200.21 
8,203.78 
8,212.04 
8,220.45 
8,221.74 
8,333.31 
8,360.71 
8,361.84 
8,375.94 
8,382.67 
8,392.02 
8,406.199 
8,428.25 
8,467.34 
8,550.44 
8,575.24 
8,578.02 
8,585.97 
8,628.54 
8,641.71 
8,686.26 
8,912.92 
8,948.06 
9,038.982 
9,045.43 
9,069.656 
9,073.17 
9,121.15 
9,191.731 
9,197.596 
9,288.86 
9,393.862 
9,452.10 
9,486.964 
9,584.801 
9,592.22 
9,632.509 
9,702.439 
9,744.426 
9,807.057 
9,875.970 

10,392.549 

10,432.83 

10,506.62 

10,509.12 

10,512.46 

10,514.17 

10,801.47 

10,885.42 

10,955.71 

11,123.05 

11,392.62 


269 11,409.69 I 
1,000 11,436.33 I 
180 11,720.56 I 
195 11,866.76 I 
172 12,021.7 I 
350 13,243.8 I 
310 13,296.0 H 
550 13,346.8 I 
525 13,821.7 I 
148 14,369.7 I 
294 14,931.7 I 
269 15,108.0 I 
381 15,465.1 I 
169 15,467.6 I 
1,094 15,520.3 I 
1,487 15,730.1 I 
193 15,818.4 I 
2,780 15,869.7 I 
277 15,883.3 I 
342 15,928.9 I 
735 15,960.0 I 
283 15,970.5 I 
129 16,077.6 I 
259 16,198.5 I 
227 19,370.3 I 
717 19,755.3 I 
185 19,766.8 I 
227 20,199.4 I 
85 20,370.1 I 
100 24,470.0 I 
39,603.7 I 
39,615.3 I 
39,716.0 I 
39,744.0 I 
39,750.0 I 
39,875.3 I 
39.881.0 I 
39,985.7 I 
40,085.5 I 
40,089.5 I 
40,171.0 I 
40,310.3 I 
40,335.4 I 
40,532.2 I 
CIIII 
Ref. 28, 30 — L.J.R. 
Intensity Wavelength 
Vacuum 
100 406.27 III 
400 411.37 Il 
400 411.81 Il 
600 556.23 Ill 
700 556.61 Il 
700 557.12 Ill 
700 561.53 Il 
700 561.68 Ill 
700 561.74 Ill 
500 606.35 III 
400 621.28 Il 
300 670.38 Ill 
300 673.13 Ill 
100 936.28 Ill 
500 1,005.28 Il 
600 1,008.78 Ill 
700 1,015.02 Ill 
600 1,822.50 Ill 
500 1,828.40 Il 
500 1,901.61 Ill 
500 1,983.61 HI 
Air 
400 2,006.84 Il 
700 2,253.07 II 
500 2,268.95 Ill 
500 2,278.34 Ill 
700 2,283.93 Ill 
600 2,323.50 If 
500 2,336.45 Ill 
600 2,340.64 II 
600 2,359.67 II 
600 2,370.37 Ill 
700 2,416.42 II 
600 2,447.14 II 
600 2,448.58 il 
500 2,486.91 Ill 


CHLORINE (Cont.) 


$00 


Intensity 


2,532.48 Ill 
2,580.67 Il 
2,603.59 1 
2,632.67 Ill 
2,633.18 III 
2,665.54 Ill 
2,710.37 Ill 
2,965.56 Ill 
3,104.46 Ill 
3,139.34 Ill 
3,191.45 Ill 
3,289.80 Il 
3,320.57 Ill 
3,329.06 Ill 
3,340.42 Ill 
3,392.89 III 
3,393.45 Ill 
3,530.03 Ill 
3,560.68 Ill 
3,602.10 Ill 
3,612.85 Ill 
3,622.69 Il 
3,656.95 Ill 
3,670.28 Ill 
3,682.05 Ill 
3,705.45 Ill 
3,707.34 Ill 
3,720.45 Ill 
3,748.81 Ill 
3,779.35 Ill 
3,925.87 Il 
3,991.50 Ill 
4,018.50 Ill 
4,059.07 Ill 
4,104.23 Ill 
4,106.83 Ill 
4,370.91 Ill 
4,608.21 Ill 
4,703.14 Ill 
4,863.75 Ill 
4,971.64 Ill 
CLIV 
Ref. 11, 28, 30,31 — L.J.R. 
Wavelength 
Vacuum 
319.62 IV 
331.84 IV 
437.83 IV 
464.86 IV 
486.17 IV 
534.73 IV 
535.67 IV 
536.15 IV 
537.61 IV 
538.12 IV 
549.22 IV 
550.02 IV 
$52.02 IV 
553.30 IV 
554.62 IV 
601.50 IV 
604.59 IV 
608.90 IV 
612.07 IV 
653.70 IV 
745.21 IV 
831.43 IV 
834.84 IV 
834.97 IV 
840.81 IV 
840.93 IV 
865.3 IV 
973.21 IV 
977.56 IV 
977.90 IV 
984.95 IV 
985.75 IV 
1,537.21 IV 
1,539.30 IV 
1,545.19 IV 
1,549.15 IV 
1,622.86 IV 
Air 
2,701.36 IV 


500 2,724.03 1V 70 
500 2,751.23 IV 440 
400 2,770.64 IV 280 
700 2,782.47 1V 350 
400 2,835.4 IV 280 
500 3,063.13 IV 1,800 
600 3,076.68 IV 35 
200 3,167.87 IV 320 
18 
CcCl1V 230 
Ref. 11, 28, 30, 85, 233 60 
L.J.R. 55 
Intensity _Wavelength_ | 255 
Vacuum 35 
300 287.33 Vv 35 
300 373.78 Vv 180 
400 390.15 Vv 180 
500 392.43 Vv 18 
300 536.53 Vv 110 
400 537.01 Vv 18 
300 537.46 Vv 70 
500 $38.03 Vv 
400 538.68 Vv 35 
800 $42.23 Vv 18 
600 $42.30 Vv 60 
400 542.87 Vv 35 
1,000 545.11 Vv 140 
600 546.33 Vv 45 
1,000 547.63 Vv 55 
400 633.19 Vv 45 
400 635.32 Vv 170 
400 681.92 Vv 18 
400 683.17 Vv 420 
400 688.93 Vv 45 
715.55 Vv 280 
716.19 Vv 190 
400 883.13 Vv 70 
400 894.34 Vv 10 
100 894.91 Vv 95 
914.5 Vv 95 
CHROMIUM (Cr) re 
5 
Z= 24 35 
110 
Cr land II 330 
Ref. 1 — C.H.C. 390 
45 
Intensity Wavelength 280 
™ ane 110 
Air aS 
22 
19,000 2,055.52 ul 22 
14,000 2,061.49 I 22 
8,900 2,065.42 rH 150 
80 h 2,364.71 I 350 
130 2,383.33 I 60 
140 2,408.62 I 80 
170 2,496.31 I 45 
110 2,502.53 I 90 
190 2,504.31 I 750 
50 2,508.11 I 22 
60 2,508.98 I 80 
40 2,513.62 I 750 
110 2,516.92 I 22 
80 2,518.71 I 250 
390 2,519.52 I 18 
190 2,527.12 I 45 
40 2,530.45 I 22 
70 2,534.34 if 80 
50 2,545.64 I 610 
160 2,549.54 I 70 
40 2,553.06 I 35 
80 2,557.15 I 35 
130 2,560.69 I 90 
150 2,571.74 I 55 
100 2,577.65 I 70 
50 2,588.20 I 80 
380 2,591.85 I 60 
35 2,603.57 I 45 
35 2,622.86 I 180 
22 2,625.32 I 22 
18 2,626.60 I 180 
18 2,629.82 I 70 
35 2,642.12 I 2,500 
250 2,653.59 II 45 
250 2,658.59 Il 55 
70 2,661.73 ll 110 
320 2,663.42 7 1,700 


E-236 


> 


2,663.68 
2,666.02 
2,668.71 
2,671.81 
2,672.83 
2,677.16 
2,678.16 
2,678.79 
2,680.34 
2,687.09 
2,688.04 
2,688.29 
2,690.26 
2,691.04 
2,693.52 
2,697.91 
2,698.41 
2,698.69 
2,700.60 
2,701.99 
2,702.53 
2,703.48 
2,703.55 
2,703.86 
2,705.43 
2,708.79 
2,709.31 
2,712.31 
2,716.18 
2,717.51 
2,718.43 
2,722.75 
2,724.04 
2,726.51 
2,727.26 
2,731.91 
2,736.47 
2,739.38 
2,740.10 
2,741.07 
2,742.03 
2,742.17 
2,743.64 
2,746.21 
2,748.29 
2,748.98 
2,750.73 
2,751.60 
2,751.87 
2,752.88 
2,754.28 
2,754.90 
2,755.27 
2,756.75 
2,757.10 
2,757.72 
2,758.98 
2,759.39 
2,759.73 
2,761.76 
2,762.59 
2,763.06 
2,764.35 
2,766.54 
2,767.54 
2,769.92 
2,771.45 
2,778.06 
2,779.14 
2,780.30 
2,780.70 
2,785.70 
2,787.63 
2,787.84 
2,792.16 
2,798.67 
2,800.77 
2,812.01 
2,818.36 
2,822.01 
2,822.37 
2,826.75 
2,830.47 
2,834.26 
2,835.63 
2,836.48 
2,838.79 
2,840.02 
2,843.25 


2,846.02 
2,849.29 
2,849.84 
2,851.36 
2,853.22 
2,855.07 
2,855.68 
2,856.77 
2,857.40 
2,858.91 
2,860.93 
2,862.57 
2,865.11 
2,865.33 
2,866.74 
2,867.10 
2,867.65 
2,870.44 
2,871.63 
2,873.48 
2,873.82 
2,875.99 
2,876.24 
2,877.98 
2,878.45 
2,879.27 
2,880.87 
2,881.14 
2,887.00 
2,888.74 
2,889.29 
2,889.82 
2,891.42 
2,893.25 
2,894.17 
2,896.46 
2,896.75 
2,897.67 
2,897.73 
2,898.54 
2,899.21 
2,899.48 
2,903.97 
2,904.68 
2,905.49 
2,909.05 
2,910.90 
2,911.14 
2,911.68 
2,913.73 
2,915.23 
2,915.46 
2,921.24 
2,921.82 
2,927.08 
2,928.15 
2,928.30 
2,929.44 
2,930.85 
2,932.70 
2,933.97 
2,935.14 
2,940.22 
2,946.84 
2,953.36 
2,953.71 
2,961.73 
2,966.05 
2,967.64 
2,971.11 
2,971.91 
2,975.48 
2,976.72 
2,979.74 
2,980.79 
2,985.32 
2,985.85 
2,986.00 
2,986.47 
2,988.65 
2,989.19 
2,991.89 
2,994.07 
2,995.10 
2,996.58 
2,998.79 
3,000.89 
3,005.06 
3,013.03 


CHROMIUM (Cont.) 


710 
710 


3,013.71 

3,014.76 
3,014.92 

3,015.19 
3,017.57 

3,018.50 
3,018.82 
3,020.67 

3,021.56 
3,024.35 
3,026.65 

3,029.16 
3,030.24 
3,031.35 
3,032.93 
3,034.19 
3,037.04 
3,039.78 
3,040.85 
3,040.91 

3,041.74 
3,050.14 
3,053.88 
3,059.52 
3,065.07 
3,067.16 
3,073.68 
3,077.83 
3,095.86 
3,109.34 
3,110.86 
3,118.65 
3,119.25 
3,119.71 

3,120.37 
3,122.60 
3,124.94 
3,125.02 
3,128.70 
3,132.06 
3,136.68 
3,147.23 

3,148.44 
3,155.15 
3,163.76 
3,180.70 
3,181.43 

3,188.01 

3,197.08 
3,198.11 

3,208.59 
3,209.18 
3,217.40 
3,229.20 
3,234.06 
3,237.73 
3,245.54 
3,251.84 
3,257.82 
3,259.98 
3,295.43 

3,307.02 
3,324.06 
3,326.59 
3,328.35 
3,329.05 
3,336.33 
3,339.80 
3,342.59 
3,343.34 
3,346.02 
3,346.74 
3,347.84 
3,349.07 
3,349.32 
3,351.60 
3,351.97 
3,353.03 
3,353.13 
3,358.50 
3,360.30 
3,361.77 
3,362.21 
3,368.05 
3,376.40 
3,378.34 
3,379.17 
3,379.37 
3,379.83 


3,382.68 
3,391.43 
3,392.99 
3,393.84 
3,394.30 
3,402.40 
3,403.32 
3,408.76 
3,421.21 
3,422.74 
3,433.31 
3,433.60 
3,434.11 
3,436.19 
3,441.12 
3,441.44 
3,443.79 
3,445.62 
3,447.02 
3,447.43 
3,447.76 
3,453.33 
3,453.74 
3,455.60 
3,460.43 
3,465.25 
3,467.02 
3,467.72 
3,469.59 
3,472.76 
3,472.91 
3,473.61 
3,481.30 
3,481.54 
3,494.97 
3,495.38 
3,510.54 
3,511.84 
3,550.64 
3,558.52 
3,566.16 
3,573.64 
3,574.04 
3,574.80 
3,574.94 
3,578.69 
3,584.33 
3,585.30 
3,593.49 
3,601.67 
3,602.57 
3,603.74 
3,603.78 
3,605.33 
3,608.40 
3,609.48 
3,610.05 
3,612.61 
3,615.64 
3,632.84 
3,636.59 
3,639.80 
3,640.39 
3,641.47 
3,641.83 
3,646.16 
3,648.53 
3,649.00 
3,653.91 
3,656.26 
3,662.84 
3,663.21 
3,665.98 
3,666.64 
3,668.03 
3,676.32 
3,677.68 
3,677.89 
3,679.82 
3,681.69 
3,685.55 
3,686.80 
3,687.25 
3,687.54 
3,688.46 
3,712.95 
3,716.53 
3,730.81 
3,732.03 


E-237 


3,742.97 
3,743.58 
3,743.88 
3,744.49 
3,748.61 
3,749.00 
3,757.17 
3,757.66 
3,758.04 
3,767.43 
3,768.24 
3,768.73 
3,788.86 
3,790.45 
3,791.38 
3,792.14 
3,793.29 
3,793.88 
3,794.61 
3,797.13 
3,797.72 
3,804.80 
3,806.83 
3,807.93 
3,815.43 
3,818.48 
3,819.56 
3,823.52 
3,826.42 
3,830.03 
3,841.28 
3,848.98 
3,849.36 
3,850.04 
3,852.22 
3,854.22 
3,855.29 
3,855.57 
3,857.63 
3,874.53 
3,883.29 
3,883.66 
3,885.22 
3,886.79 
3,891.93 
3,894.04 
3,897.65 
3,902.11 
3,902.92 
3,903.16 
3,908.76 
3,911.82 
3,912.00 
3,915.84 
3,916.24 
3,917.60 
3,919.16 
3,921.02 
3,926.65 
3,928.64 
3,941.49 
3,951.10 
3,952.40 
3,953.16 
3,963.69 
3,969.06 
3,969.75 
3,971.26 
3,976.66 
3,978.68 
3,979.80 
3,981.23 
3,983.91 
3,984.34 
3,989.99 
3,991.12 
3,991.67 
3,992.84 
3,993.97 
4,001.44 
4,012.47 
4,014.67 
4,022.26 
4,025.01 
4,026.17 
4,027.10 
4,030.68 
4,039.10 
4,048.78 


- 


SSSSSSSSERER 


BS 


Baesesay 


SESSSSSSSYESSZSR 


i 
= 

38 

r) 


4,058.77 
4,065.72 
4,066.94 
4,074.86 
4,076.06 
4,077.09 
4,077.68 
4,104,87 
4,109.58 
4,120.61 
4,121.82 
4,122.16 
4,123.39 
4,126.52 
4,127.30 
4,127.64 
4,131.36 
4,152.78 
4,153.82 
4,161.42 
4,163.62 
4,165.52 
4,169.84 
4,170.20 
4,172.77 
4,174.80 
4,175.94 
4,179.26 
4,184.90 
4,186.36 
4,190.13 
4,191.27 
4,192.10 
4,193.66 
4,194.95 
4,197.23 
4,198.52 
4,203.59 
4,204.47 
4,208.36 
4,209.37 
4,209.76 
4,211.35 
4,216.36 
4,217.63 
4,221.57 
4,222.73 
4,238.96 
4,240.70 
4,254.35 
4,255.50 
4,261.35 
4,263.14 
4,271.06 
4,272.91 
4,274.80 
4,280.40 
4,289.72 
4,291.96 
4,295.76 
4,297.74 
4,300.51 
4,301.18 
4,305.45 
4,319.64 
4,325.08 
4,337.57 
4,339.45 
4,339.72 
4,340.13 
4,344.51 
4,346.83 
4,351.05 
4,351.77 
4,359.63 
4,363.13 
4,371.28 
4,373.25 
4,374.16 
4,375.33 
4,381.11 
4,384.98 
4,387.50 
4,391.75 
4,403.50 
4,410.30 
4,411.09 
4,412.25 
4,413.87 


ha NN Ne ee I ee a a ee a ea Ce ono Ca ee 


CHROMIUM (Cont.) 


4,424.28 
4,428.50 
4,430.49 
4,432.18 
4,458.54 
4,459.74 
4,465.36 
4,482.88 
4,488.05 
4,489.47 
4,492.31 

4,496.86 
4,498.73 
4,500.30 
4,501.11 

4,501.79 
4,506.85 

4,511.90 
4,514.37 

4,514.53 

4,521.14 
4,526.11 

4,526.47 

4,527.34 
4,527.47 
4,529.85 
4,530.74 
4,535.15 
4,535.72 
4,539.79 
4,540.50 
4,540.72 
4,541.07 
4,541.51 

4,542.62 

4,544.62 
4,545.34 
4,545.96 

4,556.17 

4,558.66 

4,564.17 

4,565.51 

4,569.64 

4,571.68 

4,575.12 

4,580.06 

4,586.14 

4,591.39 
4,595.59 
4,600.10 

4,600.75 

4,601.02 

4,613.37 

4,616.14 
4,619.55 

4,621.96 

4,622.49 

4,622.76 

4,626.19 

4,632.18 

4,637.18 

4,637.77 

4,639.52 

4,639.70 
4,646.17 
4,646.81 

4,648.13 
4,648.87 
4,649.46 
4,651.28 
4,652.16 
4,654.74 
4,656.19 
4,663.33 
4,663.83 
4,664.80 
4,665.90 
4,666.22 
4,666.51 
4,669.34 
4,680.54 
4,680.87 
4,689.37 
4,693.95 
4,695.15 
4,697.06 
4,698.46 
4,698.62 
4,700.61 


t— — — 


a 


4,708.04 
4,718.43 
4,723.10 
4,724.42 
4,727.15 
4,729.72 
4,730.71 
4,737.35 
4,745.31 
4,752.08 
4,756.11 
4,764.29 
4,766.63 
4,767.86 
4,789.32 
4,792.51 
4,801.03 
4,829.38 
4,836.86 
4,861.20 
4,861.84 
4,870.80 
4,885.78 
4,885.96 
4,887.01 

4,888.53 
4,903.24 
4,922.27 
4,936.33 
4,942.50 
4,954.81 

4,964.93 
5,013.32 
5,051.90 
5,065.91 

5,067.71 

5,072.92 
5,110.75 
5,113.13 
5,123.46 
5,139.65 
5,144.67 
5,166.23 
5,177.43 
5,184.59 
5,192.00 
5,193.49 
5,196.44 
5,200.19 
5,204.52 
5,206.04 
5,208.44 
5,214.13 
5,221.75 
5,224.94 
5,226.89 
5,238.97 
5,243.40 
5,247.56 
5,254.92 
5,255.13 
5,261.75 
5,264.15 
5,265.16 
5,265.72 
$,272.01 

5,273.44 
5,275.17 
5,275.69 
5,276.03 
5,280.29 
5,287.19 
5,296.69 
5,297.36 
$5,298.27 
5,300.75 
5,304.21 

5,312.88 
5,318.78 
$5,328.34 
5,329.17 
5,329.72 
5,340.44 
5,344.76 
5,345.81 

5,348.32 
5,386.98 

5,387.57 
5,390.39 


E-238 


40 5,400.61 I 
22 5,405.00 I 
1,400 5,409.79 I 
12 5,442.41 I 
19 5,463.97 I 
19 5,480.50 I 
24 5,628.64 I 
7 5,642.36 I 
12h 5,649.37 I 
24 5,664.04 I 
7h 5,681.20 I 
th An 5,682.48 I 
24 5,694.73 I 
40 5,698.33 I 
24 5,702.31 I 
12 5,712.64 I 
24 5,712.78 I 
7 5,719.82 I 
7 5,746.43 I 
qi 5,753.69 I 
12, h 5,781.20 I 
6 oh 5,781.81 I 
2404 $5,783.11 I 
30 4h 5,783.93 I 
24 04h 5,785.00 I 
19 h 5,785.82 I 
60 +h 5,787.99 I 
180 h 5,791.00 I 
35 6,330.10 I 
22 6,362.87 I 
19 6,661.08 I 
11 6,669.26 I 
Soh 6,881.62 I 
10 h 6,882.38 I 
21 4h 6,883.03 I 
27, 4h 6,924.13 I 
7h 6,925.20 I 
30 h 6,978.48 I 
tion 6,979.82 I 
7 7,185.52 I 
6 oh 7,236.20 I 
85 7,355.90 I 
130 7,400.21 I 
150 7,462.31 I 
Seok 7,942.04 I 
ein 8,163.18 I 
9 8,348.28 I 
6 8,450.26 I 
3 8,455.24 I 
6 8,548.86 I 
40 8,947.15 I 
19 8,976.83 I 
COBALT (Co) 
Z = 27 
Co Land II 
Ref. 1, 125, 276 — C.R.C. 
Intensity Wavelength 
Vacuum 

20 1,265.93 I] 
40 1,271.94 ll 
20 1,276.90 II 
30 1,293.97 Il 
25 1,295.53 ll 
30 1,295.86 ll 
20 1,297.10 ll 
80 1,299.58 ul 
30 1,302.39 Il 
20 1,306.76 II 
80 1,306.95 Ht 
40 1,311.12 ll 
40 1,311.86 II 
30 1,315.42 ll 
30 1,316.09 Il 
20 1,318.19 Il 
30 1,318.60 Il 
20 1,319.84 II 
20 1,409.33 II 
20 1,466.21 II 
20 1,471.87 Il 
30 1,472.90 Il 
30 1,475.81 II 
20 1,484.26 Il 
30 1,486.50 II 
20 1,509.23 Il 
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1,590.54 
1,595.77 
1,599.30 
1,693.34 
1,706.05 
1,723.01 
1,740.55 
1,743.39 
1,754.21 
1,808.01 
1,837.56 
1,839.37 
1,842.34 
1,847.89 
1,852.71 
1,855.05 
1,878.28 
1,917.62 
1,936.58 
1,946.79 
1,950.09 
1,951.90 
1,954.22 
1,955.17 
1,957.42 
1,958.55 
1,961.59 
1,968.69 
1,968.93 
1,970.71 
1,971.16 
1,972.52 
1,973.85 
1,976.97 
1,980.89 
1,989.80 
1,990.34 
1,998.49 


Air 


2,000.79 
2,002.32 
2,008.04 
2,011.51 
2,014.58 
2,016.17 
2,022.35 
2,025.76 
2,027.04 
2,031.96 
2,036.58 
2,039.95 
2,041.11 


2,049.17 | 


2,058.82 
2,063.78 
2,065.54 
2,077.76 
2,085.67 
2,087.55 
2,089.35 
2,093.40 
2,094.86 
2,095.77 
2,097.51 
2,104.73 
2,106.80 
2,108.98 
2,111.44 
2,117.68 
2,128.79 
2,137.78 
2,138.97 
2,163.03 
2,164.44 
2,173.33 
2,174.60 
2,181.99 
2,187.01 
2,190.68 
2,192.50 
2,193.60 
2,200.40 
2,202.95 
2,256.73 
2,260.00 
2,283.52 
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1,000 
200 


av 


2,286.15 
2,291.98 
2,293.38 
2,301.40 
2,307.85 
2,309.02 
2,311.60 
2,314.05 
2,314.96 
2,317.06 
2,323.14 
2,324.31 
2,326.11 
2,326.47 
2,335.99 
2,338.67 
2,347.39 
2,352.85 
2,353.41 
2,353.42 
2,363.80 
2,378.62 
2,380.48 
2,381.76 
2,383.45 
2,384.86 
2,386.36 
2,388.92 
2,397.38 
2,402.06 
2,404.16 
2,407.25 
2,411.62 
2,412.76 
2,414.46 
2,415.30 
2,417.65 
2,424.93 
2,432.21 
2,436.66 
2,439.05 
2,442.63 
2,446.03 
2,447.69 
2,450.00 
2,464.20 
2,486.44 
2,498.82 
2,504.52 
2,506.46 
2,506.88 
2,511.16 
2,517.87 
2,519.82 
2,521.36 
2,524.65 
2,524.97 
2,528.62 
2,528.97 
2,530.09 
2,530.13 
2,532.18 
2,533.82 
2,535.96 
2,536.49 
2,541.94 
2,544.25 
2,546.74 
2,548.34 
2,553.37 
2,555.07 
2,559.41 
2,560.03 
2,562.15 
2,564.04 
2,567.35 
2,574.35 
2,580.32 
2,582.22 
2,587.22 
2,587.52 
2,588.91 
2,605.71 
2,612.50 
2,614.36 
2,628.77 
2,632.26 
2,636.07 
2,646.42 


2,648.64 
2,653.72 
2,663.53 
2,666.73 
2,675.85 
2,684.42 
2,702.02 
2,706.62 
2,707.35 
2,715.99 
2,727.78 
2,734.54 
2,745.10 
2,753.22 
2,764.19 
2,766.70 
2,774.97 
2,791.00 
2,793.73 
2,815.56 
2,835.63 
2,847.35 
2,871.22 
2,886.44 
2,918.38 
2,930.24 
2,954.73 
2,987.16 
2,989.59 
3,008.86 
3,022.59 
3,035.13 
3,044.00 
3,061.82 
3,352.79 
3,387.70 
3,388.17 
3,395.38 
3,405.12 
3,409.18 
3,412.34 
3,412.63 
3,415.77 
3,417.16 
3,423.84 
3,431.58 
3,433.04 
3,442.93 
3,443.64 
3,446.39 
3,449.17 
3,449.44 
3,453.50 
3,455.23 
3,462.80 
3,465.80 
3,474.02 
3,483.41 
3,489.40 
3,495.69 
3,497.33 
3,501.72 
3,502.28 
3,506.32 
3,507.77 
3,509.84 
3,510.43 
3,512.64 
3,513.48 
3,514.23 
3,517.50 
3,518.35 
3,520.08 
3,521.57 
3,523.43 
3,523.51 
3,526.85 
3,529.03 
3,529.81 
3,533.36 
3,535.92 
3,545.03 
3,555.93 
3,560.89 
3,561.07 
3,566.98 
3,569.38 
3,574.95 


3,574.96 
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3,575.32 
3,575.36 
3,577.96 
3,585.16 
3,587.19 
3,594.87 
3,602.08 
3,621.21 
3,627.81 
3,643.61 
3,656.75 
3,681.35 
3,695.32 
3,714.73 
3,745.50 
3,754.69 
3,842.05 
3,845.47 
3,873.12 
3,873.96 
3,894.08 
3,911.40 
3,935.97 
3,963.10 
3,976.74 
3,983.02 
3,995.31 
3,997.91 
4,020.90 
4,036.14 
4,037.37 
4,040.02 
4,045.39 
4,050.23 
4,052.40 
4,062.73 
4,064.50 
4,066.37 
4,074.34 
4,092.39 
4,096.57 
4,110.54 
4,118.77 
4,121.32 
4,130.88 
4,145.13 
4,160.67 
4,181.13 
4,190.71 
4,208.61 
4,244.25 
4,272.33 
4,288.25 
4,328.86 
4,384.26 
4,396.94 
4,413.91 
4,469.56 
4,482.50 
4,489.12 
4,497.44 
4,500.54 
4,516.65 
4,530.96 
4,533.22 
4,537.95 
4,549.66 
4,559.29 
4,565.59 
4,569.26 
4,581.60 
4,616.30 
4,629.38 
4,660.66 
4,663.41 
4,792.86 
4,831.16 
4,840.27 
4,867.88 
4,964.18 
4,970.05 
4,990.47 
4,995.98 
5,146.74 
5,212.71 
5,230.22 
5,235.21 
5,247.93 
5,266.30 


45 5,266.49 I 
26 5,268.52 I 
45 h 5,280.65 I 
26 5,301.06 I 
50 5,342.71 I 
26 5,343.39 I 
50 5,352.05 I 
26 5,353.48 I 
a5 5,369.58 I 
45 5,483.34 I 
17 5,530.77 I 
17 5,647.22 I 
17 5,991.88 I 
17 6,082.44 I 
17 6,282.63 I 
45 6,450.24 I 
21 6,455.00 I 
15 6,563.42 I 
15 6,632.44 I 
14 6,814.94 I 
14 6,872.40 I 
21 7,052.89 I 
45 7,084.99 I 
8 7,417.38 I 
8 7,712.68 { 
7 7,908.71 I 
9 7,987.38 I 
13 8,007.27 I 
9 8,093.96 I 
9 8,372.84 I 
4 8,575.35 I 
3 8,819.15 I 
Co Ill 
Ref. 291 — C.R.C. 
Intensity Wavelength 
eee 
Vacuum 
1,000 1,696.01 Ill 
800 1,697.99 Il 
500 1,702.79 Il 
1,000 1,707.35 Ill 
500 1,707.95 Hl 
500 1,723.97 III 
400 1,745.67 Ul 
500 1,755.98 Ill 
5,000 1,760.35 Ill 
500 1,769.96 Ill 
500 1,773.22 Ill 
5,000 15773:S7. Ill 
500 1,774.42 Hl 
1,000 1,777.14 Ill 
2,000 1,780.05 Il 
3,000 1,782.97 II 
500 1,784.06 Ill 
1,000 1,787.08 ll 
1,000 1,789.07 Il 
500 1,790.26 WI 
500 1,791.28 Il 
500 1,798.06 Ill 
500 1,805.54 Ill 
400 1,811.47 Il 
400 1,821.26 il 
400 1,821.69 Ill 
400 1,821.77 Ill 
1,000 1,823.08 il 
400 1,825.36 ll 
750 1,825.95 Ill 
2,000 1,830.09 UI 
2,000 1,831.44 Ill 
750 1,831.92 Ill 
400 1,832.20 1 
5,000 1,835.00 Ill 
1,000 1,837.63 Ill 
500 1,846.16 ll 
500 1,852.92 Ill 
400 1,854.39 Ill 
400 1,854.76 Ill 
1,000 1,861.78 Ill 
2,000 1,863.83 Wl 
400 1,864.19 il 
500 1,871.87 Ill 
1,000 1,881.70 Ill 
500 1,895.37 Ill 
500 1,919.12 I 
500 1,928.57 lll 
500 1,940.15 Ill 


COBALT (Cont.) 


500 1,953.94 Hl 
500 1,959.41 ll 
400 1,989.60 ul 
Air 
100 2,001.09 MI 
200 2,011.62 Ill 
200 2,013.88 Ill 
100 2,031.81 Ul 
200 2,053.11 ll 
100 2,056.21 Ill 
10 2,062.17 Il 
10 2,079.74 Ill 
15 2,088.58 Ill 
10 2,090.51 Il 
10 2,097.63 ll 
10 2,134.15 ll 
10 2,452.16 Hl 
20 2,811.75 Ill 
10 2,888.31 ll 
10 2,933.27 ll 
10 2,978.01 Il 
20 2,991.89 ul 
25 3,010.92 ll 
10 3,116.68 Il 
2 3,151.40 ul 
2 3,180.64 ll 
20 3,232.11 Il 
2 3,249.24 Il 
20 3,259.68 Il 
2 3,269.23 Il 
10 3,287.68 Ill 
15 3,305.38 Il 
10 3,451.25 lll 
2 3,526.24 Wl 
1 3,634.21 Ill 
1 3,636.31 ll 
2 3,667.52 Ill 
2 3,677.23 ll 
3 3,680.74 Il 
1 3,762.50 Il 
15 3,782.27 Ill 
ColV 
Ref. 236 — C.R.C. 
Intensity Wavelength 
Vacuum 
81 606.79 IV 
74 607.59 IV 
55 608.24 IV 
66 609.16 IV 
70 609.21 IV 
64 609.28 IV 
43 610.04 IV 
37 610.25 IV 
24 610.79 IV 
CoV 
Ref. 100, 159 — C.R.C. 
Jntensity_ -Wavelength 
Vacuum 
20 355.52 Vv 
18 355.88 Vv 
12 356.06 Vv 
4 1,006.86 Vv 
10 1,007.51 v 
15 1,009.02 Vv 
10 1,010.94 Vv 
10 1,013.80 Vv 
1 1,017.43 Vv 
10 1,018.36 Vv 
10 1,021.14 Vv 
1 1,028.08 V 
3 1,226.31 Vv 
8 1,228.19 Vv 
15 1,231.73 Vv 
2 1,234.55 Vv 
20 1,236.95 Vv 
2 1,239.85 Vv 
8 1,246.91 Vv 
6 1,258.61 Vv 
5 1,263.28 Vv 
20 1,270.70 Vv 
20 1,272.23 Vv 


2 1,275.52 M4 
50 1,277.01 Vv 
30 1,281.63 Vv 
15 1,284.00 Vv 
28 1,286.95 Vv 
25 1,295.55 Vv 
40 1,295.87 Vv 
35 1,301.12 4 
50 1,345.67 Vv 

6 1,351.22 Vv 
15 1,353.42 My 
40 1,355.20 Ni) 
30 1,357.67 Vv 
20 1,361.32 Vv 
30 1,362.46 Vv 
30 1,364.17 Vv 
30 1,368.24 v 

4 1,369.30 if 
10 1,371.01 MY 
30 1,373.09 Vv 
30 1,375.20 Vv 
25 1,378.12 Vv 
10 1,379.05 Vv 
10 1,380.21 Vv 
32 1,389.11 v 
15 1,459.77 Vv 
35 1,468.98 Vv 
30 1,476.65 v 
25 1,482.62 Vv 
20 1,482.91 Vv 
25 1,486.02 Vv 
20 1,488.73 v 

COPPER (Cu) 
Z= 29 
Cu Land II 
Ref. 273, 290 — V.K. 
Intensity Wavelength 
Vacuum 

80 685.141 Il 
100 709.313 oi 
100 718.179 Il 
150 724,489 II 
200 735.520 II 
250 736.032 Il 
80 779.295 Il 
100 797.455 Il 
150 810.998 II 
200 813.883 II 
300 826.996 II 
150 848.808 Il 
250 851.303 Il 
250 858.487 Il 
400 861.994 II 
400 865.390 II 
250 869.336 II 
150 873.263 II 
200 876.723 Il 
250 877.012 II 
200 877.555 I] 
500 878.699 Il 
100 884.133 II 
250 885.847 II 
600 886.943 Il 
600 890.567 II 
500 892.414 Il 
800 893.678 Il 
400 894.227 Il 
600 896.759 Il 
400 896.976 II 
600 901.073 Il 
400 906.113 Il 
800 914.213 Il 
600 922.019 Il 
500 924.239 II 
400 935.232 II 
600 935.898 II 
600 943.335 Il 
600 945.525 Il 
500 945.965 Il 
200 954.383 Il 
250 956.290 Il 
400 958.154 II 
200 960.414 Il 
250 968.042 Il 


E-240 


974.759 

977.567 

987.657 

992.953 
1,004.055 
1,008.569 
1,008.728 
1,010,269 
1,012,597 
1,018.707 
1,027.831 
1,028.328 
1,030.263 
1,036.470 
1,039.348 
1,039.582 
1,044,519 
1,044.744 
1,049.755 
1,054.690 
1,055.797 
1,056.955 
1,058,799 
1,059.096 
1,060.634 
1,063.005 
1,065.782 
1,066. 134 
1,069. 195 
1,073.745 
1,088.395 
1,094.402 
1,097.053 
1,119,947 
1,142.640 
1,144.856 
1,250,048 
1,265,506 
1,275,572 
1,282.455 
1,287.468 
1,298.395 
1,308,297 
1,314,337 
1,320.686 
1,326.395 
1,350.594 
1,351,837 
1,355.305 
1,358.773 
1,359.009 
1,362.600 
1,367,951 
1,371.840 
1,393.128 
1,398.642 
1,402.777 
1,407.169 
1,414,898 
1,418.426 
1,421.759 
1,427.829 
1,430.243 
1,434.904 
1,436.236 
1,442.139 
1,445,984 
1,449,058 
1,450,304 
1,452.294 
1,458.002 
1,459.412 
1,463.752 
1,463.838 
1,466.070 
1,470.697 
1,472,395 
1,473.978 
1,474,935 
1,476.059 
1,481.544 
1,485.328 
1,488,831 
1,492.834 
1,493.366 
1,495.430 
1,496.687 
1,503.368 
1,504,757 


500 
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1,505.388 
1,508.632 
1,510.506 
1,512.465 
1,513.366 
1,514.492 
1,517.631 
1,519,492 
1,519.837 
1,520.540 
1,524.860 
1,525.764 
1,531.856 
1,532.131 
1,533.986 
1,535.002 
1,537.559 
1,540.239 
1,540.389 
1,540.588 
1,541,703 
1,544.677 
1,547.958 
1,550.653 
1,551.389 
1,552.646 
1,553.896 
1,555.134 
1,555.703 
1,558.345 
1,565.924 
1,566.415 
1,569.416 
1,579.492 
1,580.626 
1,581.995 
1,583.682 
1,590. 165 
1,593.556 
1,598.402 
1,602.388 
1,604.848 
1,605.281 
1,606.834 
1,608.639 
1,610,296 
1,617.915 
1,621.426 
1,622.428 
1,630.268 
1,636.605 
1,649.458 
1,655.32 

1,656.322 
1,660.001 
1,663.002 
1,672.776 
1,688.09 

1,691.08 

1,703.84 

1,713.36 

1,717.721 
1,725.66 

1,736,551 
1,741.57 

1,753.281 
1,774.82 

1,825.35 

1,929.751 
1,944.597 
1,946.493 
1,957.518 
1,970.495 
1,977.027 
1,979.956 
1,989.855 


Air 
1,999.698 
2,035.854 
2,037.127 
2,043.802 
2,054.980 
2,078.663 
2,098.398 
2,104.797 
2,112.100 
2,117.310 


COPPER (Cont.) 


350 
350 
420 
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2,122.980 
2,126.044 
2,134.341 
2,135.981 
2,148.984 
2,161.320 
2,165.09 
2,174.982 
2,178.94 
2,179.410 
2,181.72 
2,189.630 
2,192.268 
2,195.683 
2,199.58 
2,199.75 
2,200.509 
2,209.806 
2,210.268 
2,214.58 
2,215.106 
2,215.65 
2,218.108 
2,225.70 
2,226.780 
2,227.78 
2,228.868 
2,230.08 
2,238.45 
2,242.618 
2,244.26 
2,247.002 
2,260.53 
2,263.08 
2,263.786 
2,276.258 
2,286.645 
2,293.84 
2,294.368 
2,303.12 
2,369.890 
2,392.63 
2,403.337 
2,406.66 
2,441.64 
2,485.792 
2,492.15 
2,506.273 
2,526.593 
2,544.805 
2,571.756 
2,590.529 
2,600.270 
2,618.37 
2,666.291 
2,689.300 
2,700.962 
2,703.184 
2,713.508 
2,718.778 
2,721.677 
2,737.342 
2,745.271 
2,766.37 
2,769.669 
2,791.795 
2,799.528 
2,810.804 
2,824.37 
2,837.368 
2,857.748 
2,877.100 
2,884.196 
2,961.16 
2,986.335 
2,997.36 
3,010.84 
3,036.10 
3,063.41 
3,073.80 
3,093.99 
3,099.93 
3,108.60 
3,126.11 
3,194.10 
3,208.23 
3,243.16 
3,247.54 
3,273.96 


3,282.72 
3,290.418 
3,290.54 
3,300.881 
3,301.229 
3,307.95 
3,316.276 
3,337.84 
3,338.648 
3,365.648 
3,370,454 
3,374.952 
3,380.712 
3,384.945 
3,483.76 
3,524.23 
3,530.38 
3,599.13 
3,602.03 
3,686.555 
3,786.270 
3,797.849 
3,818.879 
3,826.921 

3,864,137 

3,884.131 

3,892.924 

3,903.177 

3,920.654 
3,933.268 

3,987.024 
3,993.302 

4,003.476 

4,022.63 

4,032.647 

4,043.484 

4,043.751 

4,062.64 

4,068. 106 

4,131.363 

4,143.017 

4,153.623 

4,161.140 

4,164,284 

4,171.851 
4,179.512 
4,211.866 
4,230.449 
4,255.635 
4,275.11 
4,279.962 
4,292.470 

4,365.370 
4,444,831 
4,506.002 
4,516.049 
4,541.032 
4,555.920 
4,596.906 
4,649.271 
4,651.12 
4,661.363 
4,671.702 
4,673.577 
4,681.994 
4,758.433 
4,812.948 
4,851.262 
4,854.988 
4,873.304 
4,901.427 
4,909.734 
4,918.376 
4,926.424 
4,931.698 
4,943.026 
4,953.724 
4,985.506 
5,006.801 
5,009.851 
5,012.620 
$,021.279 
5,039.016 
5,047.348 
5,051.793 
$,058.910 
§,065.459 
5,067.094 
$,072.302 


E-241 


5,088.277 
5,093.816 
5, 100.067 
5,105.54 

5,124.476 
5,153.24 

5,158.093 
5,183.367 
5,218.20 

5,269.991 
5,276.525 
5,292.52 

5,368,383 
5,700.24 

5,782.13 

5,805.989 
5,833.515 
5,897.971 
5,937.577 
5,941.196 
5,993.260 
6,000. 120 
6,023.264 
6,072.218 
6,080.343 
6,099.990 
6,107.412 
6,114.493 
6,150.384 
6,154.222 
6,172.037 
6,186.884 
6, 188.676 
6,198,092 
6,204.261 
6,208.457 
6,216.939 
6,219.844 
6,261.848 
6,273.349 
6,288.696 
6,301.009 
6,305.972 
6,312.492 
6,326.466 
6,373.268 
6,377.840 
6,403.384 
6,423.884 
6.442.965 
6,448.559 
6,466.246 
6,470.168 
6,481.437 
6,484.421 
6,517.317 
6,530.083 
6,551.286 
6,577.080 
6,624.292 
6,641.396 
6,660.962 
6,770.362 
6,806.216 
6,809.647 
6,823.202 
6,844.157 
6,868.791 
6,872.231 
6,879.404 
6,937.553 
6,952.871 
6,977.572 
7,022.860 
7,194.896 
7,326.008 
7,331.694 
7,382.277 
7,404.354 
7,434. 156 
7,562.015 
7,652.333 
7,664.648 
7,681.788 
7,744.097 
7,778.738 
7,805,184 
7,807.659 
7,825.654 


350 7,860.577 I 
300 7,890.567 Il 
700 7,902.553 ll 
1,500 7,933.13 1 
400 7,944.438 TT 
400 7,972.033 ll 
1,200 7,988.163 if 
2,000 8,092.63 I 
500 8,277.560 ll 
800 8,283.160 Il 
250 8,503.396 Il 
750 8,511.061 ll 
200 8,609.134 II 
500 9,813.213 Il 
250 9,827.978 II 
200 9,830,798 II 
600 9,861,280 II 
600 9,864,137 II 
200 9,883.969 II 
550 9,916.419 Il 
500 9,917.954 II 
550 9,925.594 II 
450 9,938.998 II 
500 9,960.354 Il 
450 10,006.588 Il 
550 10,022.969 II 
550 10,038.093 II 
650 10,054.938 Il 
450 10,080.354 II 
Cu Ill 
Ref. 295 — V.K. 
Intensity Wavelength 
Vacuum 
75 542.90 Il 
200 615.67 Ill 
150 616.03 lll 
150 687.98 Ill 
150 715.53 W 
125 730.38 Ill 
250 788.07 Il 
250 788.46 Ill 
250 791.36 ll 
150 801.14 HI 
100 829.34 I 
40 1,048.88 Ill 
50 1,186.80 Ill 
50 1,200.96 ll 
300 1,219.30 Ill 
200 1,244.38 Ill 
100 1,279.14 Hi 
200 1,312.39 Ill 
300 1,332.97 Ill 
200 1,339.48 lil 
150 1,363.08 Ill 
300 r 1,376.79 Ill 
200 r 1,377.49 Ill 
150 1,423.48 il 
300 1,481.23 Il 
200 1,543.46 lll 
500 r 1,593.75 ul 
1,000 r 1,642.21 Ill 
300 1,679.14 Ill 
400 1,702.10 Ill 
500 ie ee Ee We] Il 
600 1,741.37 Hit 
200 1,768.86 Ill 
200 1,840.91 Ill 
100 1,971.95 Il 
Air 

200 2,013.22 Il 
150 2,157.28 I 
100 2,299.47 ttt 
500 2,368.17 Il 
400 2,391.74 Ill 
800 2,405.50 Ill 
700 2,412.34 Il 
2,000 2,444.44 II 
500 2,468.41 Il 
1,000 2,482.36 Il 
700 2,486.46 Il 
500 2,508.49 I 
500 2,522.38 Ill 
500 2,538.66 Il 
400 2,566.37 I 


COPPER (Cont.) 


400 2,573.33 Ill 
500 2,609.32 Il 
200 2,643.92 Hitt 
200 2,696.38 Il 
20 2,751.33 HH 
100 2,812.94 I 
100 2,978.87 Ill 
75 3,548.87 Il 
100 3,639.42 Il 
500 3,702.92 iil 
800 3,744.70 Il 
400 3,748.27 Il 
600 3,752.06 It 
1,000 3,776.97 Ill 
800 3,790.80 I 
600 3,804.13 il 
600 3,809.18 I 
300 3,881.68 Il 
150 3,953.81 Il 
100 4,090.49 Ill 
200 4,283.40 Ill 
500 4,351.97 Il 
1,000 4,352.80 I! 
500 4,355.24 Ill 
500 4,370.84 Il 
500 4,371.40 ul 
500 4,373.43 til 
1,000 4,377.11 Il 
200 4,386.42 It 
150 4,927.41 I 
400 5,094.28 Il 
200 5,168.97 Il 
400 5,208.34 Hitt 
600 5,219.21 Il 
200 5,268.59 III 
400 5,317.78 Ill 
300 5,369.79 lll 
350 5,418.48 Ill 
250 d 5,494.94 Il 
50 5,573.94 Il 
100 5,609.00 Il 
75 5,702.12 Il 
100 5,768.56 Ill 
100 5,850.72 I 
200 5,965.25 Il 
30 6,100.87 Ml 
50 6,369.27 Ill 
20 6,512.54 Il 
20 6,644.13 Ill 
50 6,793.20 Il 
CulV 
Ref. 199 — V.K. 
Intensity Wavelength 
Vacuum 

30 360.86 IV 
20 374.40 IV 
30 405.24 IV 
80 406.45 IV 
40 413.45 IV 
70 443.68 IV 
80 451.16 IV 
80 463.72 IV 
80 484.53 IV 
90 497.00 IV 
90 504.60 IV 
70 509.38 IV 
40 519.51 IV 
40 $40.65 IV 
60 550.92 IV 
20 584.85 IV 
60 1,056.13 IV 
30 1,074.72 IV 
50 1,091.65 IV 
30 1,105.50 IV 
25 1,119.43 IV 
40 p 1,152.18 IV 
60 1,227.44 IV 
70 1,228.87 IV 
70 1,258.69 IV 
90 1,274.84 IV 
90 1,293.46 IV 
90 1,309.41 IV 
70 1,321.17 IV 
100 d 1,340.08 IV 
100 1,350.42 IV 
100 1,362.05 IV 
100 1,372.14 IV 
100 1,377.82 IV 
100 1,388.80 IV 
90 1,405.49 IV 


90 1,415.27 IV 
90 1,434.34 IV 
90 1,449.69 IV 
80 1,466.18 IV 
70 1,482.77 IV 
80 1,499.81 IV 
90 1,515.28 IV 
90 1,535.12 IV 
80 1,551.12 IV 
90 1,567.35 IV 
80 1,583.47 IV 
70 1,595.12 IV 
80 p 1,608.14 IV 
90 1,639.75 IV 
20 1,650.16 IV 
70 1,704.37 IV 
30 1,797.99 IV 
70 1,817.56 IV 
70 1,819.23 IV 
60 1,837.04 IV 
80 1,849.62 IV 
30 1,867.24 IV 
30 1,918.71 IV 
40 1,966.31 IV 
Cu V 
Ref. 324 — V.K. 
Intensity Wavelength 

Vacuum 
9 oh 258.95 Vv 
49 271.33 v 
49 283.97 Vv 
22 293.41 v 
56 299.64 Vv 
65 305.83 Vv 
51 312.51 Vv 
66 321.05 Vv 
74 326.57 Wi 
82 333.56 Vv 
81 339.88 Vv 
81 346.00 Vv 
86 355.41 Vv 
77 363.96 v 
65 370.63 v 
74 377.76 Vv 
70 387.40 Vv 
51 396.06 v 
25 406.94 v 
13 1,097.10 v 
42 1,106.24 V 
ae Dtt3.22 Vv 
67 1,121.20 Vv 
76 1,128.80 Vv 
59 1,133.86 Vv 
63 1,142.38 Vv 
54 1,149.06 Vv 
72 1,157.54 Vv 
64 1,167.35 v 
77 1,176.53 Vv 
84 1,183.63 nf 
16 1,192.54 Vv 
83 1,201.22 v 
an 1,204.90 Vv 
71 1,214.36 Vv 
70 1,221.34 Vv 
76 1,230.11 Vv 
80 1,239.73 Vv 
79 1,246.99 Vv 
65 1,253.07 Vv 
70 1,260.24 Vv 
77 1,269.35 Vv 
78 1,278.20 v 
68 1,286.13 Vv 
67 1,292.08 Vv 
73 1,299.22 Vv 
65 1,309.72 Vv 
55 1,318.89 Vv 
65 1,323.28 v 
64 1,329.22 Vv 

CURIUM (Cm) 
Z = 96 
Cm [and II 
Ref. 51, 332 — J.G.C. 
Intensity Wavelength 

Vacuum 
2,462.76 II 
2,617.17 ll 
2,636.28 Il 
2,651.17 Il 
2,653.80 Il 


E-242 


2,725.68 
2,736.89 
2,748.04 
2,784.83 
2,811.62 
2,824.20 
2,833.58 
2,899.90 
2,912.97 
2,928.92 
2,996.18 
2,999.39 
3,014.87 
3,044.85 
3,109.69 
3,116.41 
3,137.16 
3,147.33 
3,155.10 
3,158.60 
3,169.98 
ret ba da ah 
3,179.10 
3,186.41 
3,188.11 
3,207.12 
3,207.71 
3,209.89 
3,209.94 
3,210.05 
3,220.76 
3,224.23 
3,225.11 
3,226.41 
3,230.28 
3,230.35 
3,236.74 
3,238.55 
3,242.66 
3,246.25 
3,252.68 
3,265.81 
3,280.45 
3,296.71 
3,304.85 
3,317.14 
3,374.70 
3,452.92 
3,458.34 
3,510.28 
3,522.36 
3,524.94 
3,542.06 
3,547.02 
3,547.92 
3,561.44 
3,572.95 
3,600, 62 
3,639.94 
3,664.34 
3,709.43 
3,729.00 
3,732.35 
3,747.86 
3,763.05 
3,775.75 
3,816.30 
3,825.14 
3,833.32 
3,837.59 
3,842.00 
3,849.92 
3,854.11 
3,900.25 
3,904.06 
3,908.24 
3,936.67 
3,942.03 
3,944.15 
3,948.68 
3,953.36 
3,964.83 
3,995.10 
4,016.17 
4,031.76 
4,048.29 
4,049.65 
4,113.29 
4,129.71 
4,207.66 
4,211.62 
4,266.45 
4,293.00 


4,330.82 
4,345.69 
4,447.77 
4,459.16 
4,608.40 
5,846.07 
5,952.41 
6,058.90 
6,243.35 
6,376.71 
6,510.16 
6,554.41 
6,640.17 
6,663.25 
6,686.87 
6,706.85 
6,726.68 
6,793.15 
7,162.69 
7,577.80 
7,673.79 
7,720.47 
8,392.37 
9,293.25 
9,567.08 
9,657.12 
10,310.83 
10,351.73 
10,424.49 
10,508.11 
10,542.98 
10,792.25 
10,897.45 
11,507.45 
11,707.73 
11,780.95 
11,834.28 
12,017.85 
12,394.16 
12,454.98 
12,464.99 
13,004.56 
13,258.18 
13,289.84 
13,344.62 
13,480.54 
13,590.01 
13,644.77 
13,789.52 
13,840.18 
13,908.46 
13,964.14 
14,235.27 
14,334.52 
14,563.41 
14,580.23 
15,018.13 
15,222.27 
15,642.59 
15,757.23 
15,793.31 
16,008.41 
17,148.22 
17,453.18 
17,619.28 
18,069.02 
19,572.62 
19,975.98 
20,526.32 
20,853.49 
20,911.52 
20,968.11 
21,241.06 
21,393.23 


DYSPROSIUM (Dy) 


Z= 66 
Dy land II 


Ref. 1 — C.H.C. 


Intensity 


Wavelength 


Vacuum 
2,356.91 
2,381.95 
2,387.36 
2,392.15 
2,402.29 

~ 2,410.01 
2,422.75 
2,439.84 
2,455.15 
2,459.99 
2,471.40 


ee ee 


DYSPROSIUM (Cont.) 


110 
170 

90 
170 
170 
130 

90 
150 
180 


2,480.93 
2,490.61 
2,510.31 
2,513.55 
2,517.61 
2,543.81 
2,545.12 
2,552.29 
2,557.94 
2,560.21 
2,566.25 
2,585.30 
2,591.56 
2,592.84 
2,600.16 
2,600.76 
2,608.69 
2,623.69 
2,634.80 
2,642.15 
2,645.35 
2,667.94 
2,676.84 
2,677.34 
2,689.31 
2,692.83 
2,709.01 
2,727.17 
2,729.50 
2,735.79 
2,739.30 
2,740.70 
2,755.75 
2,757.08 
2,766.50 
2,772.42 
2,772.61 
2,779.58 
2,791.44 
2,800.33 
2,800.53 
2,801.41 
2,816.39 
2,825.42 
2,862.70 
2,877.88 
2,884.28 
2,885.53 
2,890.74 
2,900.82 
2,904.62 
2,906.39 
2,913.95 
2,934.31 
2,934.52 
2,941.05 
2,944.56 
2,947.06 
2,947.21 
2,948.31 
2,950.33 
2,952.12 
2,953.70 
2,964.60 
2,977.42 
2,985.97 
3,015.68 
3,026.16 
3,029.81 
3,038.28 
3,043.13 
3,047.56 
3,060.64 
3,062.62 
3,066.99 
3,071.91 
3,073.54 
3,078.68 
3,101.93 
3,103.24 
3,109.76 
3,128.41 
3,135.38 
3,140.64 
3,141.14 
3,143.83 
3,146.16 
3,156.52 
3.162.83 


3,169.99 
3,177.89 
3,178.37 
3,184.79 
3,186.38 
3,187.68 
3,193.30 
3,206.40 
3,207.12 
3,208.85 
3,215.19 
3,216.63 
3,221.49 
3,223.28 
3,225.08 
3,225.95 
3,235.89 
3,236.69 
3,245.12 
3,248.36 
3,251.27 
3,252.19 
3,256.26 
3,266.21 
3,269.11 
3,272.73 
3,280.09 
3,282.77 
3,287.94 
3,293.88 
3,296.30 
3,305.40 
3,305.51 
3,306.19 
3,308.79 
3,308.88 
3,312.72 
3,316.32 


3,317.12 
3,319.88 
3,326.19 
3,341.00 
3,341.88 
3,347.83 
3,352.69 
3,353.58 
3,359.46 
3,368.11 


3,385.02 
3,386.57 
3,388.85 
3,391.96 
3,393.57 
3,396.16 
3,407.16 
3,407.80 
3,408.14 
3,413.78 
3,414.82 
3,419.63 


3,425.06 
3,429.44 
3,434.37 
3,438.94 
3,440.93 
3,441.45 
3,445.57 
3,446.99 
3,449.89 
3,454.32 
3,454.51 
3,456.56 
3,460.97 
3,468.43 
3,471.14 
3,471.53 
3,473.70 
3,477.07 
3,494.49 
3,496.34 
3,497.81 
3,498.71 
3,501.50 
3,504.53 
3,505.45 
3,506.81 
3,517.26 
3,523.98 


E-243 


3,531.70 
3,534.96 
3,536.02 
3,538.52 
3,539.37 
3,542.33 
3,544.20 
3,544.35 
3,546.83 
3,548.19 
3,550.22 
3,551.62 
3,558.23 
3,559.30 
3,563.15 
3,563.69 
3,573.83 
3,574.15 
3,576.24 
3,576.87 
3,577.98 
3,580.04 
3,584.42 
3,585.06 
3,585.78 
3,586.11 

3,590.07 
3,591.41 

3,591.81 

3,592.11 

3,595.04 
3,596.06 
3,600.38 
3,602.82 
3,606.12 
3,618.51 

3,620.16 
3,624.27 
3,629.42 
3,630.24 
3,632.78 
3,635.27 
3,637.28 
3,640.25 
3,643.92 
3,645.40 
3,645.86 
3,648.78 
3,664.62 
3,666.84 
3,672.30 
3,672.70 
3,673.14 
3,674.08 
3,676.59 
3,678.51 

3,684.85 
3,685.78 
3,694.81 

3,697.31 

3,698.21 

3,701.63 
3,707.40 
3,707.57 
3,708.22 


.3,710.07 


3,711.66 
3,724.45 
3,728.00 
3,739.34 
3,747.82 
3,753.51 
3,753.75 
3,757.05 
3,757.37 
3,767.63 
3,771.11 
3,773.05 
3,774.71 
3,781.47 
3,785.41 
3,786.18 
3,788.44 
3,791.87 
3,804.14 
3,806.27 
3,812.27 
3,813.67 
3,816.76 


3,825.68 
3,836.50 
3,840.89 
3,841.31 
3,842.00 
3,844.36 
3,846.34 
3,847.02 
3,849.39 
3,853.03 
3,858.40 
3,866.58 
3,868.45 
3,868.81 

3,869.42 
3,869.86 
3,872.11 

3,873.99 
3,879.11 

3,881.99 
3,898.53 
3,914.87 
3,915.59 
3,917.29 
3,923.38 
3,927.86 
3,930.14 
3,931.52 
3,932.22 
3,933.00 
3,934.21 

3,936.70 
3,942.53 
3,944.68 
3,946.93 
3,950.39 
3,954.55 
3,957.19 
3,962.59 
3,967.51 

3,968.39 
3,978.57 
3,981.92 
3,983.65 
3,984.21 

3,991.32 
3,996.69 
4,000.45 
4,005.84 
4,006.07 
4,011.29 
4,013.82 
4,014.70 
4,023.71 

4,027.78 
4,028.32 
4,032.47 
4,033.65 

4,036.32 
4,041.98 
4,045.97 
4,050.56 
4,055.14 
4,073.12 
4,077.96 
4,085.34 
4,096.10 
4,103.30 
4,103.87 
4,111.34 
4,124.63 

4,128.24 
4,129.12 

4,129.42 
4,130.35 

4,133.85 

4,141.50 
4,143.10 
4,146.06 
4,167.97 

4,171.93 

4,183.72 

4,186.82 
4,190.94 
4,191.64 
4,194.84 
4,195.19 
4,198.02 
4,201.30 


DYSPROSIUM (Cont.) 


680 
230 
370 


4,202.24 
4,205.06 
4,206.54 
4,211.24 
4,211.72 
4,213.18 
4,215.16 
4,218.09 
4,221.11 
4,222.21 
4,225.16 
4,232.02 
4,239.85 
4,245.91 
4,256.33 
4,276.69 
4,294.93 
4,295.04 
4,308.63 
4,325.86 
4,358.44 
4,374.24 
4,374.76 
4,409.38 
4,444.58 
4,449.70 
4,455.60 
4,468.14 
4,527.58 
4,527.76 
4,541.66 
4,565.09 
4,577.78 
4,589.36 
4,612.26 
4,613.83 
4,614.82 
4,617.26 
4,620.03 
4,662.72 
4,664.66 
4,673.60 
4,682.03 
4,689.75 
4,698.68 
4,721.22 
4,727.13 
4,731.84 
4,745.73 
4,754.99 
4,760.04 
4,771.94 
4,774.80 
4,775.79 
4,786.92 
4,791.29 
4,800.64 
4,807.94 
4,810.28 
4,812.80 
4,819.04 
4,824.96 
4,828.88 
4,829.68 
4,832.38 
4,833.75 
4,841.75 
4,856.24 
4,868.05 
4,875.93 
4,880.16 
4,884.55 
4,888.08 
4,889.33 
4,890.10 
4,893.58 
4,899.24 
4,916.41 
4,922.22 
4,923.16 
4,957.34 
4,959.59 
4,973.57 
4,985.52 
5,003.87 
5,004:28 
5,010.60 
5,017.98 
5,022.12 


— 


— 


5,024.03 
5,024.54 
5,027.87 
5,033.00 
5,042.63 
5,047.25 
5,050.21 
5,053.35 
5,055.46 
5,070.68 
5,077.67 
5,090.38 
5,110.32 
5,120.04 
5,135.02 
5,139.60 
5,161.03 
5,164.12 
5,165.34 
5,169.69 
5,172.90 
5,185.30 
5,188.45 
5,192.86 
5,197.66 
5,246.94 
5,259.88 
5,260.56 
5,263.3 
5,267.11 
5,272.25 
5,275.29 
5,279.70 
5,282.07 
5,284.99 
5,297.82 
5,301.58 
5,309.02 
5,324.69 
5,337.43 
5,340.30 
5,352.11 
5,368.20 
5,385.63 
5,389.58 
5,395.57 
5,398.26 
5,399.93 
5,404.19 
5,419.13 
5,423.32 
5,424.27 
5,426.70 
5,443.34 
5,451.11 
5,455.47 
5,469.10 
5,496.83 
5,502.79 
5,506.52 
5,515.41 
5,528.01 
5,547.27 
5,600.65 
5,605.53 
5,613.23 
5,627.49 
5,639.50 
5,645.99 
5,652.01 
5,685.58 
5,693.67 
5,694.10 
5,694.54 
5,698.72 
5,702.91 
5,718.46 
5,725.84 
5,728.64 
5,738.73 
5,740.20 
5,745.53 
5,750.48 
5,758.79 
5,832.01 
5,833.85 
5,834.86 
5,844.41 
5,845.65 


rors 


5,848.05 
5,855.56 
5,868.11 
5,915.16 
5,924.56 
5,945.80 
5,964.46 
5,974.49 
5,984.86 
5,988.56 
6,005.75 
6,006.54 
6,006.97 
6,008.94 
6,010.82 
6,017.26 
6,030.98 
6,042.49 
6,058.18 
6,085.06 
6,088.26 
6,127.15 
6,133.64 
6,158.28 
6,168.43 
6,196.23 
6,259.09 
6,260.36 
6,343.32 
6,386.80 
6,396.60 
6,421.92 
6,436.55 
6,460.83 
6,468.58 
6,474.91 
6,483.59 
6,486.59 
6,558.02 
6,579.37 
6,594.14 
6,643.37 
6,658.36 
6,661.64 
6,667.86 
6,700.64 
6,747.93 
6,757.62 
6,765.89 
6,818.20 
6,835.42 
6,852.96 
6,856.46 
6,888.83 
6,897.97 
6,899.32 
6,906.53 
6,929.55 
6,950.28 
6,951.42 
6,958.08 
6,982.44 
6,991.30 
6,998.10 
7,017.42 
7,055.95 
7,075.14 
7,109.26 
7,120.81 
7,175.11 
7,213.27 
7,230.04 
7,250.01 
7,345.13 
7,370.23 
7,376.04 
7,407.59 
7,412.37 
7,426.86 
7,457.05 
7,516.61 
7,543.73 
7,553.00 
7,559.78 
7,562.96 
7,577.46 
7,591.30 
7,611.55 
7,617.70 
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35 h 7,641.09 I 
17 7,645.86 I 
13 7,646.64 I 
80 7,662.36 I 
1 7,666.78 ll 
35 7,715.33 I 
45 7,729.76 Il 
20 7,751.62 Il 
35 7,812.06 I 
27 7,909.38 I 
11 7,968.63 I 
12 7,982.85 Il 
13 8,147.29 I 
27 8,198.77 Il 
100 8,201.57 ul 
11 8,218.62 Il 
20 8,265.53 I 
35 8,326.10 I 
35 8,392.01 Il 
12 8,405.85 Il 
20 8,416.64 i 
24 8,438.58 Il 
1! 8,630.12 I 
27 8,655.94 Il 
17 8,657.68 Il 
i7 8,678.49 Il 
11 8,696.83 Il 
ll oh 8,715.95 I 
20 8,750.40 I 
12 8,780.83 I 
45 8,791.39 Il 
13 8,833.08 ll 
24 8,850.37 Il 
EINSTEINIUM (Es) 
Z =99 
Es I and II 
Ref. 333 — J.G.C. 
Intensity Wavelength 
Air 
300 | 2,694.32 Il 
100 1 2,703.84 
10,000 s 2,708.66 Il 
100 s 2,716.02 Il 
1,000 s 2,724.57 Il 
1,000 1 2,765.76 
3,000 1 2,787.10 Il 
1,000 1 2,796.11 II 
3,000 1 2,815.15 
100 s 2,885.84 01 
100 s 2,886.44 
3,000 2,907.03 
100 3,003.28 
1,000 1 3,065.40 
3,000 3,135.25 I 
1,000 1 3,154.27 I 
10,000 3,413.17 
300 | 3,423.12 if 
100 | 3,424.28 
10,000 s 3,428.48 I 
300 3,437.31 
100 3,437.34 
3,000 s 3,445.25 
300 1 3,446.93 
3,000 3,452.36 
100 3,453.16 
300 s 3,470.77 
3,000 s 3,484.59 I 
300 3,494.30 
10,000 s 3,498.11 I 
10,000 1 3,514.33 I 
10,000 s 3,521.38 
10,000 s 3,523.49 I 
300 1 3,528.58 
10,000 s 3,536.01 
10,000 s 3,547.75 Il 
300 3,549.97 
10,000 | 3,555.34 I 
100 s 3,555.53 
3,000 s 3,556.65 
3,000 s 3,560.92 
1,000 s 3,575.68 
100 s 3,578.56 
300 s 3,579.38 


EINSTEINIUM (Cont.) 


1,000 s 3,582.95 
3,000 3,590.28 
1,000 3,595.47 
10,000 s 3,602.43 II 
300 3,605.58 
1,000 s 3,606.75 
100 1 3,624.52 
3,000 1 3,631.09 
10,000 s 3,632.87 
100 1 3,634.41 
1,000 | 3,651.94 
10,000 | 3,670.01 Il 
100 | 3,672.32 
100 s 3,713.56 
1,000 1 3,720.56 
300 3,722.32 
10,000 1 3,728.55 Il 
100 h 3,737.47 
300 s 3,776.27 
10,000 1 3,792.99 
10,000 | 3,801.49 
300 s 3,929.10 
3,000 3,930.77 
100 3,957.19 
100 3,995.35 
300 4,077.71 
10,000 s 4,082.24 
3,000 1 4,107.59 
1,000 1 4,176.94 
100 s 4,496.25 
100 1 4,631.66 
300 1 4,650.86 
1,000 4,789.93 
300 h 4,802.17 
1,000 h 4,802.21 
3,000 h 4,958.29 
10,000 s 5,052.08 
1,000 s 5,102.93 
100 s 5,155.82 
10,000 s 5,161.74 I 
10,000 | 5,204.40 I 
3000 | 5,615.51 I 
100 s 6,539.71 
ERBIUM (Er) 
Z = 68 
Er I and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 
110 2,358.51 Il 
100 2,386.58 Il 
120 2,387.17 Il 
110 2,396.38 Ill 
140 2,446.39 II 
100 2,537.02 Il 
110 2,547.28 II 
290 2,586.73 Il 
110 2,587.04 II 
130 2592.57 Il 
120 2,595.03 Il 
140 2,624.18 Il 
490 2,670.26 Il 
330 2,672.25 Il 
100 2,675.35 II 
270 2,739.31 Il 
310 2,750.19 Il 
230 2,755.01 Il 
610 2,755.63 Ul 
510 2,770.02 Il 
230 2,778.97 II 
230 2,802.53 Il 
310 2,804.35 Il 
410 2,820.19 Il 
270 d 2,833,91 Il 
390 2,838.71 Il 
270 2,848.37 Il 
250 2,855.41 Il 
310 2,859.84 II 
310 2,896.96 Il 
390 2,897.52 Il 
1,000 2,904.47 ll 
210 2,909.58 Il 
1,500 2,910.36 II 
270 2,915.62 Il 
350 2,929.27 Il 


2,945.28 
2,946.62 
2,964.52 
2,968.76 
2,974.47 
2,975.68 
2,983.80 
3,002.41 
3,002.65 
3,012.47 
3,016.84 
3,025.95 
3,028.27 
3,031.31 
3,036.22 
3,054.42 
3,066.22 
3,070.74 
3,072.53 
3,073.34 
3,078.87 
3,082.08 
3,084.02 
3,099.19 
3,106.78 
3,113.43 
3,113.54 
3,122.72 
3,132.52 
3,132.77 
3,141.10 
3,141.15 
3,144.33 
3,154.29 
3,181.92 
3,183.42 
3,185.25 
3,200.58 
3,205.15 
3,214.44 
3,220.73 
3,223.31 
3,227.16 
3,230.58 
3,232.03 
3,237.98 
3,249.34 
3,259.05 
3,259.11 
3,264.78 
3,267.10 
3,267.18 
3,269.41 
3,278.22 
3,279.33 
3,280.22 
3,286.77 
3,303.88 
3,303.95 
3,305.56 
3,312.42 
3,316.39 
3,323.19 
3,329.66 
3,332.70 
3,337.25 
3,337.79 
3,340.03 
3,341.84 
3,346.04 
3,350.06 
3,350.26 
3,364.08 
3,368.02 
3,368.13 
3,370.55 
3,372.71 
3,374.17 
3,381.32 
3,382.06 
3,385.08 
3,389.74 
3,392.00 
3,396.07 
3,396.84 
3,401.83 
3,417.63 
3,428.39 
3,441.13 
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3,442.68 
3,469.51 

3,471.71 

3,479.41 
3,485.85 
3,486.82 
3,496.86 
3,499.10 
3,502.78 
3,508.38 
3,514.89 
3,518.18 
3,524.91 

Bip39.09 
3,548.26 
3,549.84 
3,553.20 
3,558.02 
3,558.71 

3,559.90 
3,565.17 
3,570.75 
3,578.24 
3,580.52 
3,586.60 
3,590.76 
3,595.84 
3,599.50 
3,599.83 

3,604.90 
3,607.42 

3,616.56 
3,617.85 

3,618.92 
3,628.04 
3,629.37 

3,633.54 

3,634.67 

3,638.68 

3,645.94 
3,650.41 

3,652.58 
3,652.87 
3,664.45 

3,669.02 
3,682.70 
3,684.01 

3,684.28 
3,692.65 
3,696.25 
3,697.68 
3,700.72 
3,707.64 
3,712.39 
3,719.35 
3,729.52 
3,731.26 
3,738.16 
3,741.10 
3,742.64 
3,747.43 
3,756.05 
3,781.01 

3,786.84 
3,787.86 
3,791.83 
3,792.79 
3,797.06 
3,810.33 
3,830.48 
3,849.91 

3,851.60 
3,855.90 
3,858.39 
3,862.85 
3,880.61 

3,882.89 
3,890.61 
3,892.68 
3,896.23 
3,902.76 
3,903.98 
3,904.56 
3,905.40 
3,906.31 
3,918.05 
3,918.35 
3,921.88 
3,932.25 


3,937.01 
3,938.63 
3,944.42 
3,948.06 
3,951.48 
3,956.42 
3,966.35 
3,973.04 
3,973.58 
3,974.72 
3,976.73 
3,977.02 
3,982.33 
3,987.53 
3,987.66 
3,991.15 
4,004.05 
4,007.96 
4,008.18 
4,009.16 
4,012.58 
4,015.57 
4,020.51 
4,021.55 
4,043.01 
4,046.96 
4,048.34 
4,049.49 
4,055.47 
4,059.51 
4,059.78 
4,077.88 
4,081.24 
4,087.63 
4,092.90 
4,098.10 
4,100.56 
4,116.36 
4,118.55 
4,131.50 
4,142.91 
4,151.11 
4,189.98 
4,190.70 
4,205.32 
4,218.43 
4,220.99 
4,230.20 
4,234.78 
4,251.94 
4,276.48 
4,286.56 
4,298.91 
4,301.60 
4,303.81 
4,319.94 
4,328.81 
4,331.36 
4,340.92 
4,348.34 
4,369.39 
4,382.17 
4,384.70 
4,386.40 
4,403.17 
4,409.34 
4,418.70 
4,419.61 
4,422.51 
4,424.57 
4,426.77 
4,437.66 
4,459.24 
4,473.50 
4,496.39 
4,500.75 
4,522.74 
4,563.26 
4,606.61 
4,630.88 
4,640.60 
4,665.44 
4,673.16 
4,675.62 
4,679.06 
4,722.69 
4,729.05 
4,751.52 
4,759.65 


ERBIUM (Cont.) 


4,820.35 
4,857.44 
4,872.09 
4,900.08 
4,934.11 
4,944.36 
4,951.74 
4,976.42 
5,007.25 
5,028.33 
§,028.91 
$,035.94 
5,042.05 
5,043.86 
5,044.89 
§,077.59 
5,124.56 
5,127.41 
5,131.53 
5,133.83 
5,164.77 
§,172.78 
5,188.90 
5,206.52 
$5,212.91 
§,215.13 
5,218.26 
§,229.34 
5,255.93 
5,256.47 
5,257.02 
5,264.77 
§,272.91 
§,277.71 
5,279.34 
5,302.30 
5,333.06 
5,333.33 
5,334.23 
5,343.94 
5,344.50 
5,348.06 
5,350.47 
5,368.85 
5,395.87 
5,414.63 
5,422.81 
5,451.30 
5,454.27 
5,456.62 
5,462.43 
5,468.32 
5,477.47 
5,485.97 
5,497.44 
5,516.02 
5,593.46 
$,601.14 
5,601.32 
5,609.94 
5,611.82 
5,622.01 
5,626.53 
5,636.20 
5,640.36 
5,641.42 
5,658.63 
5,664.95 
5,665.44 
5,675.48 
5,695.53 
5,710.87 
5,717.48 
5,719.55 
5,726.97 
5,733.43 
5,736.56 
5,736.94 
5,739.19 
5,740.61 
5,748.65 
5,752.53 
5,757.63 
5,762.80 
5,769.92 
5,782.82 
5,784.66 
5,791.15 
5,800.79 
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5,806.10 
5,826.79 
5,835.84 
5,850.07 
5,855.31 
5,872.35 
5,881.14 
5,886.30 
5,902.08 
5,906.06 
5,909.24 
5,933.50 
5,946.37 
5,968.68 
5,975.49 
6,006.79 
6,008.75 
6,014.83 
6,015.74 
6,022.56 
6,032.12 
6,045.63 
6,048.14 
6,054.85 
6,061.25 
6,076.45 
6,116.01 
6,125.32 
6,170.06 
6,183.21 
6,221.02 
6,230.90 
6,262.56 
6,267.93 
6,268.87 
6,274.94 
6,286.86 
6,299.42 
6,308.77 
6,326.13 
6,347.16 
6,388.19 
6,432.53 
6,485.87 
6,492.35 
6,541.57 
6,583.48 
6,601.11 
6,721.91 
6,759.87 
6,762.92 
6,773.37 
6,790.92 
6,825.44 
6,825.98 
6,848.10 
6,865.13 
6,879.98 
7,001.40 
7,058.55 
7,065.04 
7,070.99 
7,101.27 
7,109.67 
7,155.40 
7,161.91 
7,197.00 
7,264.82 
7,283.95 
7,329.73 
7,355.37 
7,356.34 
7,428.67 
7,459.55 
7,460.42 
7,469.51 
7,532.34 
7,539.18 
7,556.26 
7,574.21 
7,590.51 
7,597.33 
7,607.23 
7,613.52 
7,623.48 
7,645.67 
7,650.63 
7,654.45 
7,658.05 
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22 7,659.25 I 
4 7,665.64 I 
35 7,680.01 I 
9 7,722.14 I 
8 7,726.19 Il 
Ii oh 7,747.44 1 
22 7,754.63 I 
4 7,762.16 I 
9 7,796.69 I 
35 7,797.47 I 
9 7,838.80 I 
11 7,844.00 I 
16 7,847.55 I 
5 7,875.36 I 
5 7,879.36 I 
18 7,899.55 1 
8 7,913.08 I 
35 7,921.85 I 
30 7,937.84 I 
8 7,952.93 I 
12 7,964.51 I 
8 7,979.03 II 
8 7,980.87 I 
5 8,023.03 I 
12 8,035.91 I 
12 8,181.85 I 
35 8,312.82 I 
18 8,328.57 II 
5 8,367.58 II 
55 8,409.90 I 
11 8,466.18 ll 
35 8,472.42 I 
14 8,517.71 II 
18 8,521.37 II 
22 8,768.64 | 
i? kh 8,776.63 Il 
9 8,866.84 Il 
Er Ill 
Ref. 301 — J.R. 
Intensity Wavelength 
Air 
2 2,165.26 Ill 
3 2,190.77 Ill 
10 2,198.15 Ill 
1 2,223.98 Ill 
4 2,232.35 Ill 
60 2,235.28 Ill 
8 2,245.60 Ill 
2 2,255.95 Il 
80 2,269.36 III 
600 2,277.65 Ill 
100 2,309.19 Ill 
40 2,358.69 Ill 
10 2,358.79 Ill 
50 2,359.33 Il 
200 2,367.64 Ill 
20 2,375.50 Ill 
10 2,377.07 Ill 
80 2,381.25 Ill 
20 2,381.40 Ill 
40 2,381.75 Il 
6 2,391.96 Il 
60 2,393.08 lll 
5 2,393.60 ill 
250 2,396.40 Ill 
10 2,398.91 Ill 
2 2,402.75 Ill 
80 2,404.58 Ill 
100 2,410.47 ll 
200 2,419.81 Il 
200 2,422.47 Il 
40 2,431.51 1 
60 2,464.60 Ill 
2 2,492.04 Ill 
100 2,508.59 Ill 
2 2,531.03 Ill 
100 2,532.36 Ill 
8 2,536.76 lll 
80 2,540.91 Ill 
3 2,543.31 Ill 
10 2,545.95 HI 
50 2,557.22 i 
80 2,570.74 lll 
40 2,580.02 ul 
z 2,589.55 Ill 
80 2,590.72 Ill 


20 2,591.56 1 
200 2,591.83 ll 
20 2,598.39 Wl 
3 2,599.18 il 
100 2,603.62 lil 
40 2,604.91 ll 
25 2,614.53 Wl 
30 2,617.64 ll 
2 2,618.40 Wl 
2 2,618.94 M1 
8 2,625.19 ul 
20 2,626.37 ul 
4 2,637.52 Ml 
200 2,637.77 ul 
5 2,651.49 ll 
25 2,683.10 ul 
400 2,723.29 WI 
100 2,738.53 Hl 
500 2,739.27 ll 
8 2,741.41 ll 
80 2,746.03 Il 
6 2,752.20 Il 
80 2,756.20 Il 
400 2,759.23 ll 
150 2,761.92 Il 
60 2,762.66 Il 
15 2,767.11 Il 
100 2,768.72 ll 
60 2,772.07 Wl 
60 2,774.80 ul 
20 2,775.55 Ill 
2 2,780.60 il 
80 2,783.11 IL 
500 2,792.54 Il 
10 2,804.10 Il 
100 2,805.87 Il 
6 2,808.44 Il 
50 2,824.75 Il 
150 2,830.34 Ill 
1 2,831.95 lll 
8 2,833.03 Il 
8 2,845.29 Ill 
60 2,846.08 Il 
6 2,849.63 Il 
1 2,869.52 ul 
8 2,878.24 ul 
1 2,955.93 Il 
1 2,958.63 Ul 
1,000 3,055.10 Ill 
1,000 3,070.40 Ill 
500 3,100.40 Il 
1,500 3,166.25 ll 
3 3,172.47 ll 
I 3,173.45 I 
50 3,175.74 Il 
400 3,214.95 Ill 
2,000 3,301.23 Hl 
8 3,341.00 ll 
200 3,480.54 Il 
8 3,592.96 Il 
600 3,715.67 II 
200 3,739.43 Ill 
4,000 3,816.78 1 
600 3,962.87 Ml 
40 4,009.70 Il 
2 4,088.58 Ill 
1,000 4,288.18 I 
40,000 4,290.06 Il 
300 4,338.24 1 
20,000 4,386.86 Ml 
30 4,612.93 ll 
15,000 4,735.56 WI 
2,000 4,783.12 HI 
8 4,876.07 I 
8,000 5,903.30 Il 
EUROPIUM (Eu) 
Z= 63 
Eu I and II 
Ref. 1 — C.H.C. 
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Vacuum 
21 2,499.39 Il 
26 2,554.78 I 
26 2,559.18 Il 


EUROPIUM (Cont.) 


160 


2,564.17 
2,568.17 
2,574.76 
2,577.14 
2,581.86 
2,604.61 

2,635.50 
2,638.77 
2,641.27 
2,653.61 

2,668.34 
2,673.42 
2,678.29 
2,685.66 
2,692.03 

2,701.14 
2,701.90 
2,705.28 
2,709.99 
2,716.98 
2,723.96 
2,727.78 
2,729.33 
2,729.44 
2,731.37 
2,732.61 

2,735.25 
2,740.62 
2,743.28 
2,744.26 
2,745.61 

2,747.29 
2,747.83 
2,752.17 
2,781.89 
2,802.84 
2,811.75 
2,813.08 
2,813.94 
2,816.18 
2,820.78 
2,828.72 
2,829.30 
2,833.26 
2,843.96 
2,852.05 
2,859.67 
2,862.57 
2,864.42 
2,876.06 
2,878.87 
2,887.85 
2,892.54 
2,893.03 
2,893.83 
2,906.68 
2,908.99 
2,917.44 
2,925.04 
2,947.29 
2,952.68 
2,958.91 
2,959.47 
2,960.21 
2,991.33 
2,995.22 
3,006.26 
3,022.15 
3,040.77 
3,054.94 
3,058.98 
3,069.11 
3,076.07 
3,077.36 
3,089.35 
3,097.45 
3,106.18 
3,111.43 
3,130.73 
3,132.16 
3,149.88 
3,173.61 
3,185.54 
3,210.57 
3,212.81 

3,213.75 
3,235.13 
3,241.40 


3,246.03 
3,247.32 
3,247.55 
3,266.39 
3,272.77 
3,277.78 
3,301.95 
3,304.50 
3,308.02 
a3313.33 
3,319.89 
3,321.86 
3,322.26 
3,334.33 
3,338.75 
3,350.40 
3,351.56 
3,354.38 
3,367.64 
3,369.06 
3,380.25 
3,390.78 
3,391.99 
3,396.58 
3,419.84 
3,423.09 
3,425.02 
3,426.44 
3,435.05 


3,435.20. 


3,435.72 
3,440.82 
3,441.00 
3,445.18 
3,457.05 
3,457.56 
3,461.38 
3,467.88 
3,477.07 
3,505.30 
3,521.09 
3,531.15 
3,532.23 
3,538.08 
3,542.15 
3,543.85 
3,549.71 
3,552.52 
3,589.27 
3,591.31 
3,603.20 
3,611.57 
3,616.15 
3,622.54 
3,632.18 
3,673.19 
3,674.63 
3,678.26 
3,688.42 
3,710.87 
3,713.45 
3,714.90 
3,716.94 
3,717.69 
3,719.16 
3,724.94 
3,729.68 
3,729.74 
3,732.20 
3,738.08 
3,741.31 

3,743.56 
3,761.12 
3,765.93 
3,774.10 
3,781.40 
$,788.76 
3,791.50 
3,799.01 

3,801.36 
3,807.54 
3,811.33 
3,815.50 
3,819.67 
3,826.68 
3,844.23 

3,865.57 
3,872.72 
3,877.27 


I 150 
II 23 
I 23 
Il 70 
Il 28,000 
II 45 
II 45 
II 230 
II 23 
II 40 
II 100 
Il 40 
I 32,000 
I 55 
II 30 
I 60 
II 120 
I] 30 
II 30 
II 30 
Il 60 
II 45 
Il 55 
II 60 
II 40 
Il 30 
II 120 
II 150 
II 45 
II 30,000 
I 60 
II 30 
II 55 
I] 40 
I 30 
II 55 
II 60 
I 180 
I 150 
II 120 
II 45 
II 120 
II 75 
II 60 
II 90 
II 45 
II 75 
II 33,000 
I 30 
II 40 
II 30 
II 60 
II 30 
II 45 
II 30 
II 110 
II 30 
II 110 
II 40 
II 40 
II 60,000 
II 45 
II 40 
II 90 
I 75 
II 75 
II 90 
Il 45 
I 45 
II 45 
II 45 
II 30 
II 150 
Il 90 
I 75 
II 60 
Il 40 
II 90 
II 240 
27 
Il 55 
I 45 
II 75 
Il 90 
II 21 
II 55 
I 18 
I 120 
II 14,000 


3,884.75 
3,896.78 
3,900.18 
3,900.51 
3,907.10 
3,915.24 
3,916.00 
3,917.29 
3,917.70 
3,918.52 
3,919.09 
3,928.87 
3,930.48 
3,941.56 
3,942.21 
3,942.94 
3,943.08 
3,944.59 
3,945.67 
3,949.13 
3,949.60 
3,950.76 
3,951.33 
3,955.75 
3,957.92 
3,963.61 
3,964.90 - 
3,966.59 
3,967.18 
3,971.96 
3,978.42 
3,979.63 
3,986.60 
3,988.24 
3,993.93 
3,995.98 
4,003.71 
4,011.69 
4,017.58 
4,039.19 
4,078.24 
4,085.38 
4,096.80 
4,106.88 
4,112.04 
4,119.30 
4,127.28 
4,129.70 
4,136.59 
4,137.07 
4,141.02 
4,141.72 
4,151.52 
4,151.64 
4,157.72 
4,172.80 
4,175.16 
4,182.22 
4,195.36 
4,196.18 
4,205.05 
4,221.08 
4,223.88 
4,227.40 
4,229.33 
4,232.45 
4,237.51 
4,238.69 
4,244.74 
4,247.06 
4,253.80 
4,270.24 
4,298.73 
4,329.36 
4,329.97 
4,330.61 
4,331.18 
4,337.68 
4,355.09 
4,361.57 
4,369.47 
4,372.20 
4,383.17 
4,387.88 
4,405.27 
4,407.07 
4,419.66 
4,434.81 
4,435.56 


a 


4,464.97 
4,485.15 
4,522.57 
4,535.59 
4,594.03 
4,602.63 
4,627.22 
4,661.88 
4,713.59 
4,740.50 
4,792.59 
4,829.30 
4,830.33 
4,840.47 
4,849.64 
4,867.62 
4,884.05 
4,894.68 
4,900.86 
4,907.18 
4,911.40 
4,953.52 
4,960.21 
4,962.55 
4,975.76 
5,013.17 
5,022.91 
5,029.54 
5,033.55 
5,067.95 
5,092.69 
5,096.44 
5,114.37 
5,124.77 
5,129.10 
5,130.08 
5,133.52 
5,160.07 
5,166.70 
5,193.74 
5,199.85 
5,200.96 
5,206.44 
5,215.10 
5,223.49 
5,239.24 
5,266.40 
5,271.96 
5,272.48 
5,282.82 
5,287.25 
5,289.25 
5,291.26 
5,293.68 
5,294.64 
5,303.85 
5,350.41 
5,351.69 
5,352.84 
5,355.10 
5,357.61 
5,360.83 
5,361.61 
5,376.94 
5,392.94 
5,402.77 
5,405.33 
5,411.86 
5,421.07 
5,426.94 
5,443.56 
5,451.51 
5,452.94 
5,457.62 
5,472.32 
5,488.65 
5,495.20 
5,500.83 
5,510.52 
5,526.63 
5,533.25 
5,542.54 
5,547.44 
5,570.33 
5,577.14 
5,579.63 
5,580.03 
5,586.24 
5,586.83 


EUROPIUM (Cont.) 


35 2,451.24 
2,184.68 Il o 2,451.73 
' 10 ants 1 2,455.22 
8 6,439.93 : a re a 30 Baretes 
5,592.25 : 13 me i 10 2211.85 1 2 2,463.30 
18 5,599.80 I B 6,470. I 20 "212.63 I 2,464.47 
18 2 I 6,483.02 2,212. 30 i 
5,605.86 18 , I 20 14.66 ll 2,470.51 
18 , I 6,501.55 2,214. 40 e 
5,618.81 . 45 WG 6 I a 2,215.34 1 0 2,474.94 
bs 5,622.44 . Pa ee ; 10 BOT as m1 Pv 2,476.24 
54 6,522. 30 : ul 45 
75 ae I . 6,549.12 u 2,219.33 : 20 sie 
5,645.80 8 h , I 30 9.42 Ill 2,477.78 
210 5,651.11 I = 6,567.87 ; 20 sede ‘ lll 10 ae 
15 5,673.85 I is 6,593.79 i 10 sora 4 I oe 2,483.29 
60 I 6,603.55 2,235. 20 y 
5,681.10 ; 18h onan ul a0 2,240.14 M1 2,486.92 
ef 5,684.24 : bo 6,645.1 : 10 2,261.88 1 2 2,488.91 
a 5,730.87 , Moe 6,685.21 I 10 2,265.74 Hl Ae 2,490.50 
a 5,739.00 ; -E aos ; 20 Ss a6 Wl 3 2,491.08 
5,765.20 7 h 6,701. 1 10 saaes Hl 492.48 
330 : I 45 2,276.85 10 Bes 
69 6,710. 0 
180 hee I 12h Bins as I Z 2,291.62 i ie 2,496.92 
15 5,792.7 30 I oa 2,304.37 Il 2,499.17 
a 5,800.27 “a 30h aa 1 20 Beate Ill Pes 2,513.76 
5,818.74 14h peel: 10 327, Wt | 2, 517.94 
170 / I 2.72 ! 2,327.69 20 SAA 
5,830.98 6,802. 10 i Il 22.14 
600 ¢ , I 140 6.06 I 2,334.56 200 2,522. 
5,845.77 35 6,816. 10 x Ul 539.14 
27 : I 30 1 2,336.96 10 2,539. 
5,860.97 1 oh 6,834. 10 : Il 48.30 
a I ; 93 . 2,339.84 = 2,548. 
5,864.77 7 6,840. 10 : Ill 8.59 
15 ; Il 1 83 I 2,343.10 2,548. 
5,872.98 17h 6,844. 10 : 1 = 4.50 
20 : I 04 I 2,346.83 ip 2,554. 
5,895.31 h 6,847. 10 : Hl 07 
15 : I 14 54 I 2,347.64 2,558. 
4 teas i “es 6,098.21 : io 2,350.38 a io 2,560.36 
5,909. eee ? Ill 71 
12 I 21 I 0.51 2,594. 
aS gpt5.14 . 60 hh ae : 200 eS) Il be 2,594.76 
5,925. h »910. 10 Stay Ill 34 
12 , I 14 82 I 2,357.87 2,596. 
5,926.52 i: 6,914. 10 ' nt a0) 
27 , I 30 20 I 2,359.08 2,604.44 
5,942.72 7,040. 10 , Il 10 34 
45 2 I 120 4 I 2.360.65 2,608. 
5,953.49 7,074.5 10 , Hl AY 
27 y Il 12 10 il 2,363.76 2,610.09 
5,953.84 7,077. 20 , Ul 30) I 
27 , I 330 8 I 2,368.04 I 2,616.1 
5,954.28 7,106.4 20 . I SOc 
30 , I 100 I 2,374.08 II 2,616.26 
5,963.76 7,164.66 20 374, ; 20 ; 
90 ; ll 6 I 375.20 Il 2,616.3 
166.07 VAIS.55 2, 10 
aan $967.10 I say 7,194.81 ul 2,375.46 He 10 ee ee 
480 c¢ 5, seks I 570 eM oS Ul 4,000 2376.42 Il is 2,620.79 
5a Bree I te 7,224.68 on 2,377.23 . 20 2,623.33 
30 971. ; Moh ees I 381.81 MI 2,626.98 
170 adler: I 15 Uti I * Sih I : fe 2,628.46 
15 r i 1 30 ’ J I "387 29 Ill 2,628.82 
5,983.14 h 7,281.53 20 2, : 10 
27 , I 11 I 89.11 Ii 2,631.98 
5,983.78 h 7,297.56 20 2,389. 10 ’ 
27 , I 6 7 II 389.98 1 2,642.27 
240 pa I 540 aes I uy AR tl 1 a 2,645.22 
4 6.005 61 : - 7,313.63 I pet 2,391.90 Ill Sn ae 2,650.93 
15 h Beles I 12 oar I : Il 2,653.19 
18 392.59 i 
Boe RR A Pie amg | Ie ele : see 
os 1015.58 : 7,356.65 } o 2,395.62 1 pet 2,662.24 
60 6, nee I 4 7362 25 I 20 2,398.79 Ill ieee 2,666.86 
a 6023.13 I 7,369.60 1 a 2,401.00 U1 0 ope eenmeamen 
60 oe I 55 c Be 2 Ul 20 2402.34 1 Avene 2,676.09 
fe 6,044.66 ! 120 7,387.36 I » 2,404.08 ml bnaed 2,683.21 
2 6,049.51 Wu f 7,389.16 I ot 2,406.14 sit 50 2,686.13 
<0 057.36 I a 7,404.41 I Ma 2,407.30 Ul hee 2,687.74 
140 ear I 1] h aes Ul 20 2 408.32 Ill ee, 2,693.51 
a ee J ay 7,436.59 1 20 2,409.63 II i 2,694.80 
30 ay, I 21 4h Ene I 10 2 410.08 Il 20 2,699.87 
pe ponies 7,491.00 I 2 2,412.02 HI BO re 2,700.78 
240 shee F 5 oh eto : 40 2412.96 Il Oe 2,708.25 
60 Be 1 50 c es ; 20 2413.26 Ill Bord 2,708.84 
sd 6,124.67 : ae 7,547.32 ! * 2,413.41 Ul a 2,712.08 
ag 6,173.05 u : 7,583.91 I 2,419.11 ul ss ie 2,720.67 
a 6,178.76 I vee 7,742.57 I fa 2,419.25 e 2% at ae 
He 6,188.13 I ene 7,746.19 I Pe 2,419.58 bt 10 Pol as 
260 ¢ A OGG I 70 51803 32 I 10 2,422.00 Ill 0 2,752.68 
ee 6,207.60 I BiB 7,818.21 I os 2,422.90 I os 2,755.12 
ia 6,230.51 I : 7,887.99 I 0 2'425.33 ul 3 2,757.75 
Tk eae I 38 8,015.47 / - 2,425.68 ul Bn 2,760.21 
ee 6,250.47 J 8,209.80 e 2,427.67 Il - 2,761.72 
a5 6,262.25 I one 8,226.81 I ot 2,429.32 Il joe 2,766.26 
0 6,266.95 I es 8,464.71 I 0 2,429.66 ul oh) 2,768.38 
a 6,285.95 I es 8,642.67 u oS 2,430.04 ul i e eee 
uh 6,291.34 I ance 8,727.77 I 10 5431.49 Ul oF 2,769.71 
_ 6,299.77 I i 8,782.46 I y 2,431.76 TT 5 2,780.48 
170 Pens ai Il 6 oe I 10 2432.55 Ml a 2,792.51 
7a 6,313.78 I a 8,870.30 I yD 2,433.65 ul a 2,808.09 
fe 6,318.58 I iS ae a9 2,434.19 Ul 10 2,817.58 
5 6,335.82 ; Eu Ill o d 2,435.14 be 20 2,839.56 
ae 6,350.04 : Ref. 312—J.R. es 2,436.39 fe 20 gee 
: 77 848. 
nA 6,355.89 f 2,436. 10 c 
60 6,369.25 I Intensity Wavelength i 2,438.83 ne 20 2,850.39 
55 6,382.73 : Wa SA ib 2,440.26 a wee 2,892.60 
75 6,383.86 , a 2,440.67 _ a 2,912.23 
(Go "2 6,400.93 i és 2,073.40 Il pes 2,444.38 Ke: 40 ¢ re 
40 6,406.11 : 10 2,093.50 I re 2,445.99 i 10 ae 
oA 6,410.04 I AG 2,124.69 Il a 2,446.43 ny 10 2,928; 
140 6,411.32 I 10 2,167.12 Ml 20 2,448.57 
ae 6,428.29 : 0 2,173.59 rH 
830 6,437.64 I i : 


EUROPIUM (Cont.) 


20 c 2,931.00 Ul 
10 ¢ 2,950.20 Il 
20 2,956.74 Il 
10 2,956.90 Il 
10 ¢ 2,972.30 ll 
30 c¢ 2,982.29 Hl 
20 ¢ 3,000.11 lll 
20 3,006.37 ul 
20 c 3,013.28 Il 
10 ¢ 3,018.43 I 
20 ¢ 3,022.08 Wl 
SO ¢ 3,022.69 I 
20 c 3,023.40 Ill 
100 c 3,023.93 ll 
10 3,025.32 Ill 
10) 3,026.09 Ill 
200 c 3,026.79 lll 
50 c 3,029.92 Il 
20 c 3,031.24 Ill 
40 c 3,032.84 ll 
20 c 3,036.98 Il 
10 3,038.64 1 
10 3,039.05 I 
20 c 3,039.98 1 
10 3,054.07 Ill 
10 c¢ 3,054.97 ll 
20 3,076.43 Hl 
10 ¢ 3,089.09 Wl 
10 3,105.25 Ill 
10 3,109.67 Il 
10 3,129.31 Il 
10 3,142.54 ll 
50 ¢ 3,171.00 Il 
10 3,178.08 ll 
20 4h 3,178.87 ba 
50) 5c 3,183.78 Ill 
10 h 3,191.46 Ill 
20 c 3,194.34 WW 
10 3,206.30 ine 
10 3,208.95 Ill 
10 h 3,213.84 Il 
10 4,837.98 Il 
50 6,666.35 Il 
30 7,221.84 Ill 
20 7,690.44 Ill 
10 8,079.07 Ill 
FLUORINE (F) 
Z=9 
F I and II 

Ref. 169, 224 — G.V.S. 

Intensity Wavelength 
Vacuum 

30 375.30 Il 
30 380.90 ll 
40 407.04 HI 
50 430.91 Il 
40 431.55 I 
40 435.64 Il 
70 457.18 Il 
40 471.95 Hi 
60 472.00 Il 
50 472.71 II 
40 473.02 Il 
90 484.60 Il 
50 513.64 Il 
70 514.94 I 
70 546.85 Il 
60 547.87 II 
50 548.32 ll 
40 548.52 Il 
90 605.67 Il 
80 606.29 Il 
100 606.80 Il 
70 606.92 Il 
80 607.47 Il 
90 608.06 Il 
15 780.39 I 
10 780.52 I 
10 782.38 I 
12 791.88 I 
10 792.54 I 
10 794.42 I 
150 806.96 I 
125 809.60 I 
500 951.87 I 


i 


954.83 
955.55 
958.52 
972.40 
973.90 
976.22 
976.51 
977.75 
1,129.76 
1,327.06 
1,328.11 
1,333.59 
1,343.60 
1,344.04 
1,400.61 
1,407.14 
1,493.09 
1,493.24 
1,493.31 
1,702.13 
1,744.75 
1,745.55 
1,747.39 
Air 
2,556.11 
2,871.40 
3,059.99 
3,153.49 
3,202.76 
3,264.08 
3,414.65 
3,416.45 
3,416.80 
3,417.00 
3,472.96 
3,473.31 
3,474.78 
3,501.39 
3,501.45 
3,501.57 
3,502.84 
3,502.96 
3,503.11 
3,505.37 
3,505.52 
3,505.63 
3,522.89 
3,536.87 
3,541.77 
3,590.52 
3,594.10 
3,598.69 
3,601.39 
3,602.84 
3,668.17 
3,704.53 
3,710.35 
3,739.57 
3,805.83 
3,847.09 
3,849.99 
3,851.67 
3,898.48 
3,898.83 
3,901.93 
3,903.82 
3,930.69 
3,934.26 
3,948.56 
3,972.04 
3,972.67 
3,974.78 
4,024.73 
4,025.01 
4,025.49 
4,083.91 
4,103.07 
4,103.22 
4,103.51 
4,103.71 
4,103.87 
4,109.16 
4,116.54 
4,119.21 
4,207.15 
4,225.16 
4,244.12 
4,246.23 
4,246.39 


= 


4,246.59 
4,246.77 
4,246.84 
4,275.36 
4,277.53 
4,278.93 
4,299.17 
4,446.53 
4,446.72 
4,447.19 
4,734.38 
4,859.39 
4,933.26 
4,960.65 
5,002.00 
5,173.25 
5,230.41 
5,279.01 
5,540.52 
5,552.43 
5,577.33 
5,589.27 
5,624.06 
5,626.93 
5,659.15 
5,667.53 
5,671.67 
5,689.14 
5,700.82 
5,707.31 
5,950.15 
5,959.19 
5,965.28 
5,994.43 
6,015.83 
6,038.04 
6,047.54 
6,080.11 
6,149.76 
6,210.87 
6,239.65 
6,247.90 
6,348.51 
6,413.65 
6,569.69 
6,580.39 
6,650.41 
6,690.48 
6,708.28 
6,773.98 
6,795.53 
6,834.26 
6,856.03 
6,870.22 
6,902.48 
6,909.82 
6,966.35 
7,037.47 
7,127.89 
7,179.90 
7,202.36 
7,211.79 
7,309.03 
7,311.02 
7,314.30 
7,331.96 
7,398.69 
7,425.65 
7,482.72 
7,489.16 
7,514.92 
7,552.24 
7,573.38 
7,607.17 
7,754.70 
7,800.21 
7,879.18 
7,898.59 
7,936.31 
7,956.32 
8,016.01 
8,040.93 
8,075.52 
8,077.52 
8,126.56 
8,129.26 
8,159.51 
8,179.34 
8,191.24 
8,208.63 


80 h 


Ref. 225 — G.V.S. 


Intensity 


8,214.73 
8,230.77 
8,232.19 
8,274.62 
8,298.58 
8,302.40 
8,807.58 
8,900.92 
8,912.78 
9,025.49 
9,042.10 
9,178.68 
9,433.67 
9,505.30 
9,662.04 
9,734.34 
9,822.11 
9,902.65 
10,047.98 
10,285.45 
10,862.31 


F Ill 


_ 
Ce 


Wavelength 


Vacuum 


230.12 
255.72 
255.77 
255.86 
261.71 
261.75 
263.81 
279.69 
315.22 
315.54 
315.75 
429.51 
430.15 
430.22 
464.29 
465.11 
508.39 
567.69 
567.75 
630.14 
630.20 
656.12 
656.87 
658.33 
1,219.03 
1,266.87 
1,267.71 
1,297.54 
1,359.92 
1,498.93 
1,502.01 
1,504.18 
1,504.79 
1,506.30 
1,506.77 
1,553.02 
1,557.59 
1,563.73 
1,565.54 
1,623.40 
1,650.76 
1,670.39 
1,677.40 
1,716.99 
1,770.09 
1,770.67 
1,772.93 
1,773.36 
1,791.65 
1,803.03 
1,804.70 
1,805.90 
1,839.30 
1,839.97 
1,840.14 
1,900.76 


Air 
2,027.44 
2,030.32 


2,217.17 
2,452.07 


Ill 
Ill 
Ill 
Ill 
Ill 
III 
Ill 
III 
Ill 
III 
ll 
Ill 
Ill 
Ill 
Il 
Il 
III 
Ill 
Il 
Ill 
Ill 
Ill 
III 
Ill 
Ill 
Ill 
Il 
Ill 
III 
Il 
Ill 
Ill 
Ill 
III 
Ill 
Ill 
III 
III 
Ill 
Il 
Ill 
Ill 
Il 
Il 
Il 
Ill 
Ill 
Ill 
Il 
II 
Il 
Il 
Ill 
Il 
Ill 
Il 


I 
Il 
Il 
Il 


FLUORINE (Cont.) 


130 2,464.85 IT 
130 2,470.29 i 
120 2,478.73 ah 
150 2,484.37 I 
120 2,542.77 Il 
120 2,580.04 Hl 
130 2,583.81 il 
120 2,593.23 1 
130 2,595.53 Il 
140 2,599.28 I 
130 2,625.01 Il 
140 2,629.70 Il 
120 2,656.44 Il 
130 2,755.55 Ul 
160 2,759.63 Ill 
120 2,788.15 Il 
160 2,811.45 I 
140 2,833.99 il 
150 2,835.63 Wl 
150 2,860.33 Ill 
120 2,862.86 Il 
140 2,887.58 Il 
150 2,889.45 Ill 
120 2,905.30 Ill 
140 2,913.29 Il 
160 2,916.34 Il 
140 2,932.49 Ill 
140 2,994.28 Il 
120 h 2,997.21 Ul 
130 2,997.53 ul 
120 2,999.47 Ill 
130 3,039.25 Il 
120 3,039.75 ll 
160 3,042.80 Ill 
150 3,049.14 Ill 
140 3,113.62 Ill 
160 3,115.70 Il 
180 3,121.54 Il 
140 3,124.79 Il 
140 3,134.23 ll 
140 3,146.99 I 
180 3,174.17 il 
170 3,174.76 Ill 
120 3,214.00 ii 
140 h 4,420.30 Il 
120 h 4,427.35 Ill 
120 h 4,432.32 Ul 
140 h 4,479.99 il 
150 5,012.54 ul 
160 5,110.99 Hl 
140 5,753.17 lll 
120 5,761.20 Wl 
150 6,091.82 tt 
140 6,125.50 ll 
130 6,233.57 ll 
140 6,363.05 Il 
120 7,336.77 lll 
130 7,354.94 Hl 
FIV 


Ref. 68, 226 —G.V.S. 


Intensity Wavelength 


Vacuum 
30 169.79 IV 
30 169.84 IV 
30 171.07 IV 
40 176.37 IV 
40 181.52 IV 
40 181.57 IV 
30 187.24 IV 
50 196.39 IV 
60 196.45 IV 
50 199.76 IV 
50 199.80 IV 
50 199.85 IV 
50 199.93 IV 
50 200.00 IV 
70 200.09 IV 
60 201.01 IV 
70 201.06 IV 
60 201.10 IV 
80 201.16 IV 
60 201.22 IV 
90 208.25~ IV 
70 213.85 IV 
70 214.06 IV 
70 220.77 IV 


60 226.94 IV 
50 227.10 IV 
60 233.22 IV 
50 233.39 IV 
70 239.86 IV 
70 240.02 IV 
90 240.08 IV 
70 240.15 IV 
70 240.28 IV 
70 240.37 IV 
100 251.03 Iv 
60 270.23 IV 
140 419.65 IV 
150 420.05 IV 
160 420.73 IV 
150 430.76 IV 
130 490.57 IV 
160 491.00 IV 
50 497.38 IV 
60 497.83 IV 
70 498.80 IV 
140 570.64 IV 
140 571.30 IV 
150 571.39 IV 
160 572.66 IV 
140 676.12 IV 
130 677.15 IV 
150 677.22 IV 
130 678.99 IV 
160 679.21 IV 
Air 
40 2,171.44 IV 
50 2,298.29 IV 
40 2,451.58 IV 
50 2,456.92 IV 
40 2,820.74 IV 
50 2,826.13 IV 
FV 


Ref. 68, 226 — G.V.S. 


Intensity Wavelength 
Vacuum 

40 134.54 v 
40 147.95 v 
50 148.00 Vv 
40 152.51 Vv 
40 158.54 Vv 
40 162.27 Vv 
40 163.50 v 
50 163.56 v 
90 165.98 v 
100 166.18 v 
40 174.70 Vv 
50 178.43 Vv 
40 178.59 Vv 
40 182.98 Vv 
40 186.72 Vv 
40 186.79 v 
50 186.84 v 
40 186.97 Vv 
40 187.01 Vv 
60 190.57 Vv 
70 190.84 v 
40 191.97 Vv 
40 205.55 v 
100 464.37 Vv 
110 465.37 Vv 
120 465.98 v 
100 466.99 Vv 
90 506.16 Vv 
100 508.08 v 
70 $13.97 Vv 
60 514.08 v 
80 524.59 Vv 
90 525.29 Vv 
100 526.30 v 
70 647.67 Vv 
100 647.77 Vv 
110 647.87 v 
70 647.97 Vv 
130 654.03 v 
110 657.23 Vv 
140 7 657.33 v 
60 757.04 Vv 
60 1,082.31 Vv 


70 1,088.39 M/ 
Air 
10 2,229.18 iy. 
20 2,252.72 Vv 
20 2,450.63 vi 
10 2,461.33 Md 
10 2,693.98 Vv 
10 2,702.30 Vv 
10 2,703.96 vi 
20 2,707.17 \A 
GADOLINIUM (Gd) 
Z = 64 
Gd I and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 

100 2,468.22 Il 
55 2,471.58 Il 
35 2,485.67 Il 
70 2,487.46 Il 
110 2,488.72 II 
55 2,493.29 II 
35 2,496.35 Il 
45 2,499.04 Il 
28 2,543.68 Il 
28 2,586.13 Il 
28 2,661.50 Il 
70 2,720.50 Il 
430 2,750.22 II 
460 2,764.08 Il 
40 2,768.51 Il 
320 2,769.81 Il 
230 2,770.17 Il 
21 2,770.98 ll 
45 2,778.76 I 
45 2,779.14 II 
440 2,781.40 II 
70 2,787.68 I 
390 2,791.96 Il 
100 2,794.66 II 
930 2,796.93 Il 
60 2,808.38 II 
750 2,809.72 ll 
160 2,810.93 Il 
45 2,814.01 Il 
300 2,833.75 ll 
35 2,836.69 Il 
70 2,837.00 ll 
560 2,840.23 ll 
140 2,841.33 Il 
40 2,853.91 Il 
60 2,856.52 Il 
19 2,859.78 Il 
120 2,862.48 II 
60 2,865.06 Il 
40 2,866.33 Il 
40 2,871.75 Il 
460 2,881.33 ll 
40 2,882.13 II 
130 2,885.60 Il 
35 2,907.44 II 
170 2,910.53 Il 
60 2,913.08 II 
45 2,918.52 I 
95 2,923.32 Il 
35 2,924.25 Il 
35 2,928.34 Il 
35 2,947.80 Il 
70 2,948.01 Il 
35 2,952.43 I 
35 2,955.60 II 
70 2,960.93 ll 
130 2,963.60 Il 
80 2,965.43 ll 
29 2,972.74 Il 
560 2,980.15 ll 
35 2,983.74 Il 
40 2,991.52 Il 
95 2,993.04 Il 
1,200 2,999.04 I 
370 3,002.86 i 
100 3,005.09 Il 


3,010.13 
3,012.19 
3,027.60 
3,028.98 
3,032.84 
3,034.05 
3,043.01 
3,046.48 
3,053.57 


"3,059.92 


3,068.64 
3,072.56 
3,076.92 
3,077.08 
3,081.99 
3,084.01 
3,089.95 
3,092.06 
3,098.64 
3,098.90 
3,100.50 
3,101.18 
3,101.91 
3,102.55 
3,108.36 
3,111.19 
3,113.17 
3,118.60 
3,119.01 
3,119.94 
3,120.18 
3,123.99 
3,124.25 
3,128.56 
3,130.81 
3,133.09 
3,133.85 
3,135.03 
3,136.93 
3,137.30 
3,138.71 
3,143.13 
3,145.00 
3,145.52 
3,146.88 
3,156.53 
3,158.63 


3,199.58 
3,203.41 
3,223.74 
3,223.78 
3,225.46 
3,226.32 
3,232.78 
3,250.19 
3,259.25 
3,266.73 
3,267.64 
3,268.34 
3,274.18 
3,279.53 
3,281.61 
3,282.25 
3,282.30 


3,291.48 
3,292.21 
3,294.08 
3,313.73 
3,315.59 
3,330.34 
3,331.38 
3,332.13 
3,336.18 
3,345.98 
3,350.10 
3,350.47 
3,357.61 
3,358.43 
3,358.62 
3,360.71 
3,362.23 
3,364.24 
3,365.59 
3,374.69 
3,379.76 


GADOLINIUM (Cont.) 


220 


3,380.52 
3,392.53 
3,395.12 
3,397.22 
3,397.32 
3,399.41 

3,399.99 
3,402.07 
3,406.92 
3,407.56 
3,407.61 

3,409.30 
3,411.02 
3,413.27 
3,416.95 
3,418.73 
3,422.47 
3,422.75 
3,423.90 
3,423.92 
3,424.59 
3,425.93 
3,428.47 
3,432.99 
3,439.21 

3,439.78 
3,439.99 
3,449.62 
3,450.38 
3,451.23 
3,454.14 
3,454.90 
3,455.27 
3,457.05 
3,461.95 
3,463.00 
3,463.98 
3,466.95 
3,467.27 
3,468.99 
3,473.22 
3,481.28 
3,481.80 
3,482.60 
3,486.20 
3,491.95 
3,494.40 
3,505.51 

3,512.22 
3,512.50 
3,513.65 

3,524.20 
3,528.54 
3,542.77 
3,545.80 
3,549.36 
3,557.05 
3,558.19 
3,558.47 
3,564.05 
3,571.93 
3,574.74 
3,578.36 
3,581.91 
3,584.96 
3,590.47 
3,592.71 
3,593.44 
3,600.96 
3,604.87 
3,605.26 
3,605.66 
3,608.75 
3,610.76 
3,610.91 
3,613.39 
3,614.21 
3,614.42 
3,617.16 
3,620.46 
3,624.89 
3,629.51 

3,634.76 
3,639.05 
3,640.18 
3,641.39 
3,645.62 
3,646.19 
3,649.44 


3,650.95 
3,652.54 
3,654.62 
3,656.15 
3,658.19 
3,662.26 
3,664.60 
3,671.20 
3,674.05 
3,679.21 
3,684.13 
3,686.33 
3,687.74 
3,694.03 
3,697.73 
3,699.73 
3,712.70 
3,713.57 
3,716.36 
3,717.48 
3,719.45 
3,719.53 
3,722.07 
3,725.47 
3,730.84 
3,732.32 
3,732.45 
3,732.67 
3,733.08 
3,739.76 
3,740.02 
3,743.47 
3,744.83 
3,757.74 
3,757.94 
3,758.31 
3,759.00 
3,760.71 
3,760.92 
3,762.20 
3,763.33 
3,764.20 
3,767.04 
3,768.39 
3,769.45 
3,770.69 
3,771.26 
3,773.45 
3,776.83 
3,782.34 
3,783.05 
3,787.56 
3,790.63 
3,791.17 
3,792.39 
3,796.37 
3,801.29 
3,804.39 
3,805.09 
3,805.52 
3,813.97 
3,814.74 
3,816.64 
3,818.75 
3,826.05 
3,827.33 
3,829.46 
3,831.80 
3,832.97 
3,834.99 
3,836.91 
3,839.64 
3,842.20 
3,843.28 
3,844.58 
3,850.69 
3,850.97 
3,852.45 
3,855.56 
3,863.05 
3,866.99 
3,873.57 
3,875.46 
3,894.70 
3,895.79 
3,902.40 
3,902.71 
3,904.29 
3,905.65 


E-251 


3,916.51 
3,923.25 
3,934.79 
3,934.82 
3,935.38 
3,941.80 
3,942.63 
3,943.24 
3,943.62 
3,945.54 
3,952.00 
3,953.37 
3,957.67 
3,959.44 
3,959.52 
3,963.66 
3,966.28 
3,968.26 
3,969.00 
3,969.29 
3,971.75 
3,972.71 
3,973.98 
3,974.81 
3,979.33 
3,987.21 
3,987.84 
3,992.69 
3,993.21 
3,994.16 
3,996.32 
3,997.76 
4,001.26 
4,004.94 
4,008.33 
4,008.91 
4,013.80 
4,015.58 
4,017.25 
4,017.71 
4,019.73 
4,022.33 
4,023.14 
4,023.35 
4,027.61 
4,028.15 
4,030.88 
4,033.49 
4,035.40 
4,036.84 
4,037.33 
4,037.90 
4,043.71 
4,045.01 
4,046.84 
4,047.09 
4,049.20 
4,049.43 
4,049.86 
4,050.37 
4,053.29 
4,053.64 
4,054.72 
4,058.22 
4,059.88 
4,061.30 
4,062.59 
4,063.39 
4,063.59 
4,066.04 
4,068.35 
4,068.74 
4,070.29 
4,070.39 
4,073.20 
4,073.76 
4,078.44 
4,078.70 
4,083.70 
4,085.56 
4,087.69 
4,090.41 
4,092.71 
4,093.72 
4,094.48 
4,098.61 
4,098.90 
4,100.26 
4,111.44 


Pm ee ee 


_—— _ —— 


_ 
ee ee ee 


4,130.37 
4,131.48 
4,132.28 
4,134.16 
4,137.10 
4,148.86 
4,162.73 
4,163.09 
4,167.16 
4,167.27 
4,175.54 
4,184.25 
4,190.78 
4,191.07 
4,191.63 
4,197.68 
4,204.86 
4,212.00 
4,215.02 
4,217.20 
4,225.03 
4,225.85 
4,227.14 
4,229.80 
4,238.78 
4,246.57 
4,251.73 
4,253.37 
4,253.61 
4,260.12 
4,262.09 
4,266.60 
4,267.00 
4,274.17 
4,280.49 
4,285.82 
4,286.12 
4,296.08 
4,297.17 
4,299.29 
4,306.34 
4,309.29 
4,313.84 
4,314.40 
4,316.05 
4,320.52 
4,321.11 
4,321.20 
4,325.57 
4,325.69 
4,327.12 
4,329.58 
4,330.61 
4,331.38 
4,341.28 
4,342.18 
4,344.30 
4,346.46 
4,346.62 
4,347.31 
4,369.77 
4,373.83 
4,392.06 
4,401.86 
4,403.14 
4,406.67 
4,408.25 
4,409.25 
4,411.16 
4,414.16 
4,414.73 
4,419.03 
4,422.41 
4,430.63 
4,436.10 
4,436.22 
4,464.74 
4,466.55 
4,466.60 
4,467.08 
4,474.13 
4,476.12 
4,478.80 
4,481.06 
4,483.33 
4,484.70 
4,486.90 
4,497.13 
4,497.32 


— 
ee 


fay _ — 


nl 


GADOLINIUM (Cont.) 


4,506.21 
4,506.33 
4,514.50 
4,519.66 
4,522.82 
4,524.12 
4,537.81 

4,540.02 
4,542.03 
4,548.00 
4,558.08 
4,573.81 

4,575.91 

4,579.59 
4,581.29 
4,582.53 
4,583.07 
4,586.99 
4,596.98 
4,597.91 

4,598.90 
4,601.05 
4,602.93 
4,614.50 
4,624.42 
4,636.64 
4,639.00 
4,640.04 
4,646.00 
4,647.64 
4,648.59 
4,648.70 
4,653.54 
4,670.87 
4,679.18 
4,680.04 
4,683.33 
4,688.12 
4,694.33 
4,695.49 
4,697.42 
4,703.13 

4,709.78 
4,721.46 
4,728.47 
4,732.60 
4,735.75 
4,743.65 
4,745.82 
4,758.70 
4,760.74 
4,763.82 
4,767.24 
4,781.92 
4,784.62 
4,786.75 
4,801.05 
4,807.45 
4,821.69 
4,835.26 
4,848.10 
4,862.59 
4,865.02 
4,871.50 
4,934.12 
4,938.61 

4,952.47 
4,958.79 
5,010.82 
5,011.74 
5,015.04 
5,023.13 
$,031.29 
5,039.09 
5,050.88 
5,073.74 
5,082.80 
5,092.25 
5,096.06 
5,098.38 
5,100.94 
5,103.45 
5,108.91 
5,125.56 
5,130.28 
5,135.59 
5,136.04 
5,140.84 


wy 
aA 
rs 


5,141.50 
5,142.68 
5,155.84 
5,156.76 
5,158.48 
5,163.70 
5,164.54 
5,176.28 
5,187.24 
5,187.88 
5,191.08 
5,197.77 
5,210.49 
5,217.48 
5,219.40 
5,220.30 
5,233.93 
5,246.87 
5,251.18 
5,252.14 
5,254.75 
5,255.80 
5,268.78 
5,272.91 
5,282.48 
5,283.08 
5,301.67 
5,302.76 
5,306.70 
5,307.30 
5,321.50 
§,321.78 
5,327.32 
5,328.30 
5,333.30 
5,337.53 
5,343.00 
5,345.13 
5,345.68 
5,348.67 
5,350.38 
5,353.26 
5,361.66 
5,365.38 
5,369.92 
5,370.63 
5,389.50 
5,413.20 
5,415.69 
5,453.46 
5,583.68 
5,591.85 
5,617.91 
5,629.55 
5,632.25 
5,643.24 
5,680.89 
5,696.22 
5,701.35 
5,709.42 
5,733.86 
5,746.36 
5,754.17 
5,776.02 
5,791.38 
5,796.80 
5,802.92 
5,807.72 
5,809.22 
5,815.85 
5,819.51 
5,840.47 
5,851.63 
5,855.24 
5,856.22 
5,860.73 
5,877.26 
5,886.46 
5,904.07 
5,904.56 
5,911.45 
5,913.55 
5,916.77 
5,930.29 
5,936.84 
5,937.71 
5,940.95 
5,942.78 


= 


ne 


(2) 
a 
(eo) ei 


_ 


ee 


E-252 


ccc crc re os 


5,951.60 
5,956.48 
5,977.25 
5,988.02 
5,999.08 
6,000.96 
6,001.87 
6,004.57 
6,008.71 
6,021.13 
6,080.65 
6,114.07 
6,180.42 
6,182.68 
6,200.86 
6,211.71 
6,220.93 
6,231.62 
6,241.66 
6,252.12 
6,262.64 
6,273.00 
6,289.73 
6,292.87 
6,305.15 
6,309.11 
6,317.19 
6,331.35 
6,333.75 
6,336.34 
6,346.65 
6,351.72 
6,363.23 
6,380.95 
6,382.19 
6,408.55 
6,422.42 
6,424.52 
6,470.29 
6,480.11 
6,538.15 
6,549.25 
6,564.78 
6,568.00 
6,573.80 
6,591.60 
6,593.42 
6,610.04 
6,634.36 
6,640.08 
6,642.76 
6,643.98 
6,646.85 
6,653.55 
6,679.56 
6,681.23 
6,692.86 
6,704.18 
6,718.14 
6,727.83 
6,730.73 
6,752.67 
6,753.91 
6,783.39 
6,786.33 
6,787.18 
6,814.56 
6,816.49 
6,820.90 
6,828.25 
6,846.60 
6,857.13 
6,864.25 
6,887.63 
6,900.73 
6,916.57 
6,920.62 
6,924.99 
6,926.49 
6,945.98 
6,957.74 
6,959.24 
6,964.33 
6,971.66 
6,976.35 
6,978.27 
6,980.86 
6,985.89 


10 6,988.75 I 
75 6,991.92 1 
21 6,993.18 I 
60 6,996.76 II 
17 7,000.75 Il 
45 7,006.16 Il 
10 7,016.60 I 
21 7,037.26 Il 
14 7,051.00 I 
13 7,054.62 II 
10 7,058.02 I 
10 7,068.09 Il 
18 7,071.00 I 
18 7,073.63 I 
14 7,098.11 I 
14 7,098.73 I 
10 h 7,116.77 Il 
21 7,118.86 II 
35 7,122.57 I 
13 7,135.73 II 
18 7,147.31 II 
13 7,158.28 I 
170 7,168.37 I 
21 7,172.26 II 
28 7,189.57 Il 
13 7,197.08 II 
13 7,201.41 Il 
10 7,228.02 I 
25 7,233.45 I 
14 7,252.70 I 
28 7,262.66 I 
14 7,291.35 I 
21 7,313.28 I 
18 7,324.89 Il 
14 7,373.81 I 
14 7,376.41 I 
13 7,377.27 Il 
13 7,380.28 I 
13 7,394.90 II 
13 7,430.19 I 
35 7,441.85 I 
40 7,464.36 I 
55 7,562.97 I 
10 7,563.19 I 
10 7,588.20 I 
10 7,611.78 I 
21 7,621.96 I 
21 7,650.32 I 
25 7,672.56 I 
10 7,676.06 I 
13 7,694.45 I 
80 7,733.50 I 
35 7,749.30 I 
10 7,755.97 I 
10 7,766.48 Il 
11 oh 7,844.87 I 
10 7,845.80 I 
35 7,846.35 oof 
35 7,856.93 I 
14 7,869.72 I 
25 7,930.25 II 
13 8,077.59 I 
18 8,146.15 I 
11 8,218.08 I 
10 8,275.42 I 
10 8,349.73 I 
11 8,398.30 I 
10 8,445.47 I 
13,0 h 8,527.88 I 
21 8,668.63 I 
11 8,770.36 I 
13 8,784.85 I 
10 8,795.76 I 
21> 4h 8,832.06 a0 
14h 8,849.14 I 
18 h 8,867.31 I 
Gd III 


Ref. 46, 137, 15) — J.F.K. 


Intensity _Wavelength 


Vacuum 
600 1,813.47 I 
900 1,946.26 Il 
1,100 1,974.34 Ill 
2.200 1,975.24 Ill 


GADOLINIUM (Cont.) 


Air 


2,008.79 
2,018.07 
2,027.82 
2,046.02 
2,057.79 
2,080.08 
2,098.20 
2,125.68 
2,148.03 
2,176.84 
2,223.95 
2,236.73 
2,239.84 
2,243.75 
2,250.18 
2,257.05 
2,292.51 
2,300.38 
2,303.72 
2,307.03 
2,313.50 
2,313.56 
2,315.09 
2,323.12 
2,323.18 
2,323.78 
2,329.35 
2,335.01 
2,336.02 
2,338.97 
2,339.88 
2,342.74 
2,346.52 
2,359.31 
2,360.87 
2,361.91 
2,362.38 
2,363.26 
2,365.22 
2,373.38 
2,374.29 
2,381.38 
2,387.82 
2,388.77 
2,393.86 
2,397.34 
2,405.03 
2,408.41 
2,409.35 
2,466.84 
2,469.14 
2,499.53 
2,520.38 
2,534.11 
2,536.10 
2,551.56 
2,553.90 
2,554.04 
2,563.33 
2,564.46 
2,565.04 
2,565.95 
2,569.27 
2,573.57 
2,576.06 
2,576.15 
2,578.13 
2,578.76 
2,583.62 
2,588.21 
2,588.46 
2,595.81 
2,609.77 
2,619.40 
2,621.52 
2,623.52 
2,625.48 
2,628.10 
2,628.99 
2,629.83 
2,632.30 
2,633.32 
2,635.71 
2,636.44 
2,637.15 
2,637.97 


Ill 
Ill 
III 
Il 
Ill 
Il 
Il 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Ill 
Il 
Il 
III 
III 
Ill 
Ill 
III 
Ill 
I 
Ill 
Ill 
III 
III 
Ill 
Il 
Ill 
Ill 
III 
III 
Ill 
Ill 
il 
Ill 
III 
III 
Il 
Ill 
III 
Il 
Ill 
III 
Ill 
III 
III 
Ill 
Il 
Ill 
Ill 
Ill 
Il 
Ill 
Il 
Ill 
III 
Ill 
Il 
III 
Ill 
Ill 
Il 
II 
Ill 
Ill 
Il 
Ill 
III 
Ill 
Ill 
Il 
Ill 
Ill 
Il 
Il 
Il 
Ill 
Ill 
Il 
Ill 
Ill 
Ill 


2,100 2,638.06 WW 1,200 1,063.84 IV 
2,200 2,640.53 I 500 1,228.37 IV 
1,600 2,641.65 I 500 1,307.23 IV 
2,100 2,643.71 Wl 500 1,313.29 IV 
1,600 2,644.52 ll 500 1,316.71 IV 
1,800 2,646.04 ll 600 1,321.42 IV 
1,800 2,646.84 Il 500 1,330.79 IV 
1,600 2,651.48 Il 1,100 1,393.24 IV 
2,000 2,655.59 ll 1,600 1,476.98 IV 
1,900 2,656.55 Il 1,500 1,705.03 IV 
2,200 2,660.83 1 1,600 1,706.01 IV 
1,800 2,675.75 ll 2,000 1,736.24 IV 
1,800 2,679.44 ll 1,500 1,815.32 IV 
1,700 2,680.63 Il 400 1,997.89 IV 
1,800 2,682.52 Il 
1,500 2,683.91 tl Ne 
1,600 2,692.78 I 
1,900 2,692.86 ul 800 2,049.28 IV 
1,500 2,694.43 Wl 800 2'061.30 IV 
2,800 2,697.39 Il 800 2,070.40 IV 
1,500 2,702.91 ul 800 2'076.66 IV 
2,800 2,703.28 ul 1,000 2,094.29 IV 
1,600 2,704.53 ul 1000 2,296.89 IV 
1,800 2,717.35 ul 
2,700 2,727.89 I Cpe earns ay, 
’ Nels 800 2,379.17 IV 
450 2,751.24 Il 900 2385.65 IV 
1,800 2,833.83 ll 500 2'390.07 IV 
9,000 2,904.73 Hl 700 2,392.30 IV 
1,800 2,918.40 Wl 700 2'393.29 IV 
9,500 2,955.53 ul 700 2395.76 IV 
1,000 2,975.42 Il 500 2'396.22 IV 
1,000 2,984.10 ll 600 21396.27 IV 
1,000 3,116.59 Ul 1,400 2'397.87 IV 
2,500 3,118.04 ll 700 2'402.70 IV 
4,000 3,176.66 ll 500 2,412.21 IV 
400 3,253.53 Hl 900 2'419.26 IV 
400 3,330.34 ul 500 2,439.84 IV 
400 3,371.05 ll 600 2,440.38 IV 
400 3,402.97 ll 600 2,468.60 IV 
450 3,624.90 lll 
250 3,700.47 Il 
300 3,831.73 Wl GALLIUM (Ga) 
300 3,910.24 ll Z=31 
300 4,016.91 il 
600 4,177.26 ul Ga I and II 
400 BIet226 A Ref. 19, 132, 195, 281 —L.J.R. 
300 4,314.28 ll 
300 4,445.91 Il Intensi Wavelength 
600 4,684.25 Il eS 
600 4,715.06 Ill Vacuum 
600 4,782.79 ll 
250 4,976.72 ul 2 829.60 ll 
5,000 5,091.70 Ill 2 958.67 ll 
300 5,124.06 Il 1 960.57 ll 
1,800 5,347.95 ll 2 969.19 ll 
3,000 5,365.96 ll 2 998.52 ll 
1,100 5,412.62 Ill 3 1,002.95 ll 
4,000 5,553.30 ul 5 1,012.38 ul 
3,000 5,587.88 lll 3 1,019.10 I 
3,000 5,658.98 ll 5 1,023.80 ll 
1,800 5,786.96 Il 8 1,033.69 ll 
1,500 5,862.09 Il 1 1,113.87 ll 
1,500 5,987.85 I 3 1,119.25 ll 
5,000 14,332.88 ih 5 1,130.81 ll 
2,000 17,474.78 HI 1 1,167.62 ll 
800 19,996.34 il 2) 1,173.78 Il 
800 21,259.44 Ml 3 1,186.81 II 
600 22,493.33 Ill 1 1,227.13 ll 
5 1,286.38 ll 
dv 5 1,327.81 ll 
Ref. 152 — J.F.K. 20 1,414.44 ll 
1 5 1,449.49 1 
Jntensity, _Wavelength 2 1,463.65 ll 
Vacuum E 1,473.73 Il 
3 1,483.52 ll 
1,000 967.92 IV 3 1,485.95 ll 
1,000 983.42 IV 3 1,495.21 TT 
1,000 987.10 IV 3 1,504.41 ° ll 
1,000 987.91 IV 3 1,505.01 Il 
1,000 995.04 IV 5 1,514.57 ll 
1,000 995.80 IV 3 1,515.19 nt 
1,000 996.49 IV 8 1,535.40 Il 
1,000 999.24 IV 5 1,536.37 Ul 
1,000 1,000.36 IV 1 1,536.91 ll 
1,000 1,002.73 IV 3 1,669.83 Il 
1,000 1,004.46 IV 5 1,695.85 nt 
1,000 1,005.66 IV 5 1,799.42 tt 
1,000 1,006.55 IV 10 1,813.98 II 
1,200 1,007.24 IV 15 1,845.30 ll 
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Air 


2,091.34 
2,218.04 
2,255.03 
2,259.23 
2,294.19 
2,297.87 
2,338.24 
2,338.60 
2,371.29 
2,377.53 
2,418.69 
2,438.88 
2,450.08 
2,500.19 
2,500.71 
2,513.55 
2,514.15 
2,551.26 
2,552.87 
2,555.28 
2,607.47 
2,624.82 
2,632.66 
2,659.87 
2,665.05 
2,691.29 
2,700.47 
2,719.66 
2,780.15 
2,874.24 
2,886.45 
2,893.65 
2,910.77 
2,943.64 
2,944.17 
2,969.41 
2,971.01 
2,971.60 
2,974.77 
2,992.84 
3,011.90 
3,158.18 
3,374.94 
BIE ARCES 
3,436.66 
3,446.46 
3,447.26 
3,470.34 
3,471.46 
3,472.52 
3,583.60 
3,693.93 
3,705.85 
3,734.85 
3,924.39 
4,032.99 
4,172.04 
4,251.11 
4,251.16 
4,254.04 
4,255.64 
4,255.70 
4,255.77 
4,262.00 
5,218.21 
5,338.3 

5,353.49 
5,360.6 

5,363.5 

5,416.8 

5,421.6 

5,425.6 

6,334.2 

6,396.56 
6,413.44 
6,419.4 

6,456.3 

7,000.0 

7,051.24 
7,106.82 
7,116.3 

7,172.9 

7,193.6 

7,198.7 

7,251.4 

7,289.6 


GALLIUM (Cont.) 


Sian 7,349.3 I 
20 4h 7,403.0 I 
30 hh 7,464.0 I 

6 oh 7,556.6 I 
10 h 7,620.5 I 
50 h 7,734.77 I 

2 7,793.0 II 

100 h 7,800.01 I 

4 h 7,801.6 I 
15h 8,002.55 I 
20 4h 8,074.25 I 

3, 3h 8,167.5 I 

5 h 8,171.6 I 

100 h 8,311.86 I 
200 4h 8,386.49 I 
10 4h 8,389.30 I 

7 eh 8,415.51 I 
10 4h 8,419.91 I 
20 4h 8,808.75 I 
30 h 8,813.56 I 
20 4h 8,856.37 I 
30 h 8,944.33 I 

200 h 9,492.92 I 
200 h 9,493.12 I 
300 h 9,589.36 I 
20 4h 9,594.25 I 
60 h 10,898.10 I 
100 h 10,905.95 I 
10 10,968.27 I 
20 11,103.51 I 
400 11,949.12 I 
200 12,109.78 I 
40 12,885.05 I 
50 13,057.50 1 
50 14,982.75 I 
60 14,996.64 I 
20 17,757.91 I 
10 17,868.96 I 
60 22,016.81 I 
70 22,568.71 I 
Ga III 


Ref. 141 —L.J.R. 


Intensity Wavelength 
Vacuum 
50 620.00 Ill 
40 622.01 Ill 
90 806.51 Il 
90 817.30 Ill 
50 828.70 Ill 
80 1,085.00 Ill 
60 1,105.61 Ill 
90 1,150.27 Ill 
90 1,267.16 Ill 
80 1,293.46 Ill 
60 1,295.36 Ill 
60 1,323.15 Ill 
70 1,353.92 Il 
90 1,495.07 Ill 
50 1,534.46 lll 
Air 
90 2,417.70 Il! 
90 2,423.98 Ill 
15 2,424.36 Ill 
50 3,521.77 Il 
80 3,581.19 Ill 
100 3,589.34 Ill 
10 3,731.10 lll 
10 3,806.60 ill 
100 4,380.69 ill 
150 4,381.76 Ill 
100 4,863.00 Ill 
150 4,993.78 Ill 
10 5,808.28 Ill 
20 5,848.25 lll 
15 5,993.51 Ill 
Ga IV 


Ref. 141, 143 — L.J.R. 
Intensity Wavelength 


Vacuum 
14 294.53 IV 
61 295.67 IV 


E-254 


41 304.99 IV 80 1,054.56 Vv 
4 422.12 IV 90 1,058.12 v 
25 423.18 IV 80 1,066.69 v 
16 439.92 IV 35 1,068.59 Vv 
67 1,137.06 IV 30 1,069.45 Vv 
70 1,156.10 IV 60 1,069.60 Vv 
70 1,163.60 IV 55 1,071.19 Vv 
75 1,170.58 IV 45 1,071.41 Vv 
48 1,171.71 IV 80 1,073.77 Vv 
68 1,185.23 IV 90 1,078.83 v 
40 1,186.06 IV 110 1,079.60 Vv 
3 1,190.89 IV 60 1,080.99 v 
73 1,193.02 IV 250 1,085.01 Vv 
75 1,195.02 IV 80 1,087.37 Vv 
69 1,201.54 IV 40 1,090.53 Vv 
2 1,206.89 IV 90 1,091.71 v 
63 1,216.15 IV 100 1,094.36 Vv 
50 1,228.03 IV 80 1,095.10 Vv 
60 1,236.38 IV 70 1,101.62 Vv 
60 1,238.59 IV 160 1,102.83 Vv 
45 1,241.81 IV 140 1,103.03 Vv 
15 1,245.53 IV 60 1,104.93 v 
83 1,258.77 IV 75 1,105.62 Vv 
81 1,264.66 IV 70 1,106.17 Vv 
82 1,267.15 IV 40 1,115.55 Vv 
81 1,279.24 IV 80 1,118.34 Vv 
80 1,285.33 IV 55 1,123.18 Vv 
82 1,295.86 IV 80 1,123.66 Vv 
83 1,299.46 IV 120 1,126.40 Vv 
82 1,303.53 IV 80 1,127.75 Vv 
80 1,309.68 IV 130 1,128.10 Vv 
80 1,314.82 IV 120 1,128.53 Vv 
85 1,338.09 IV 100 1,129.94 Vv 
77 1,347.03 IV 80 1,131.43 Vv 
76 1,351.06 IV 40 1,133.91 Vv 
74 1,364.63 IV 130 1,136.07 Vv 
60 1,395.54 IV 65 1,138.20 Vv 
77 1,402.55 IV 60 1,144.30 Vv 
70 1,405.32 IV 50 1,145.70 Vv 
73 1,465.87 IV 30 1,148.42 Vv 
45 1,150.09 Vv 
Gay, 130 1,150.23 Vv 
Ref. 2, 62, 140 — L.J.R. 120 1,156.51 Vv 
35 1,157.74 Vv 
Intensity _Wavelength | ac ee 
80 1,213.17 Vv 
Vacuum 30 1,265.45 Vv 
5 290.53 Vv 30 1,276.85 Vv 
1 296.13 Ni 15 1,283.64 Vv 
5 296.82 Vv 10 1,311.35 Vv 
30 298.44 Vv 
20 299.47 Vv 
= an bl “i GERMANIUM (Ge) 
25 300.57 Vv Z = 32 
10 300.78 Vv 
Za pe sf Ge I and II 
20 303.84 Vv Ref. 5, 119, 293, 340 — C.H.C. 
30 307.03 Vv - 
a 308.26 . Intensity Wavelength 
15 309.64 Vv 
30 311.79 Vv Vacuum 
25 312.41 Vv 1 822.97 ll 
30 313.68 Vv 3 835.08 I 
15 315.95 Vv 10 850.50 I 
20 316.48 Vv 10 862.234 I 
40 319.41 Vv 15 875.493 ul 
12 320.53 Vv 15 905.977 ll 
40 322.31 Vv 20 920.554 i 
50 322.99 Vv 50 999.101 ll 
30 323.10 Vv 100 1,016.638 rt 
40 324.25 Vv 100 1,075.072 Il 
40 324.95 Vv 300 1,085.51 ll 
40 326.14 Vv 200 1,098.71 ll 
30 326.77 Vv 500 1,106.74 ll 
30 328.65 Vv 500 1,120.46 ll 
5 336.61 Vv 200 1,164.27 Il 
20 878.17 Vv 500 1,181.19 ll 
40 973.21 Vv 500 1,181.65 ul 
10 977.89 Vv 200 1,188.73 ll 
15 979.60 Vv 100 1,189.62 ll 
20 984.95 Vv 300 1,191.26 ll 
40 989.75 Vv 50 1,191.72 I 
90 1,014.47 Vv 500 1,237.059 H 
90 1,019.71 Vv 500 1,261.905 II 
20 1,033.55 Vv 100 1,264.710 ll 
36 1,038.76 Vv 100 1,380.42 nT 
30 1,047.50 Vv 50 1,392.26 Il 
120 1,050.48 Vv 200 1,401.24 Il 
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1,538.091 
1,576.855 
1,581.070 
1,602.486 
1,615.57 
1,624.130 
1,630.173 
1,636.31 
1,638.96 
1,639.730 
1,647.531 
1,649.194 
1,651.528 
1,651.955 
1,661.345 
1,663.539 
1,665.275 
1,667.802 
1,670.608 
1,691.090 
1,716.784 
1,739.102 
1,742.195 
1,746.065 
1,750.043 
1,758.279 
1,764.185 
1,765.284 
1,766.433 
1,774.176 
1,785.046 
1,793.071 
1,801.432 
1,841.328 
1,842.410 
1,844.410 
1,845.872 
1,846.958 
1,853.134 
1,860.086 
1,865.052 
1,874.256 
1,895.197 
1,904.702 
1,908.434 
1,912.409 
1,917.592 
1,923.467 
1,929.826 
1,934.048 
1,937.483 
1,938.008 
1,938.300 
1,938.891 
1,944.116 
1,944.731 
1,955.115 
1,962.013 
1,963.373 
1,965.383 
1,970.880 
1,979.274 
1,987.849 
1,988.267 
1,998.887 


2,314,201 
2,327.918 
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GERMANIUM (Cont.) 


15 2,359.233 I 7 7,878.12 I 10 18,764.11 I 2 1,494.89 IV 
20 2,379.144 I 5 7,962.26 I 70 18,811.86 I 6 1,500.61 IV 
10 2,389.472 I 5 7,983.33 I 62 19,279.24 I 3 1,648.14 1V 
15 2,397.885 1 10 8,031.039 I 28 20,673.64 I 

130 2,417.367 I 6 8,044.165 I 4 21,518.30 I Air 
30 2,436.412 I 5 8,095.29 I 9 22,091.84 I 
100 2,478.66 Il 5 8,225.22 I 5 23,921.92 I 2 2,293.0 IV 
90 2,497.962 1 7 8,226.09 1 2 2,343.37 IV 
500 2,500.54 TT 10 8,256.013 I Ge Ill 15 2,445.38 IV 
70 2,533.230 I 5 8,264.15 I Ref. 341 — C.H.C. 15 2,445.71 IV 
3 2,556.298 I 5 8,280.09 I p 30 2,488.25 Vv 
28 2,589.188 I 6 8,281.04 I ntensi Wavelength | 20 2,542.44 te 
500 2,592.534 I 8 8,367.81 I Vacuum 5 2,631.78 IV 
8 2,644.184 I 7 8,391.70 I 3 2,698.08 IV 
1,200 2,651.172 I 5 8,396.36 I 2 542.90 Il 15 2,717.44 IV 
500 2,651.568 I 5 8,429.42 I 2 663.77 Ill 30 2,736.09 IV 
500 2,691.341 i 10 8,482.21 I 3 670.88 Ill 30 2,788.61 IV 
200 2,704.03 II 8 8,506.70 I 2 680,28 ul 5 3,071.84 IV 
850 2,709.624 I 5 8,507.66 I 2 952.76 Ill 60 3,554.19 IV 
400 2,729.78 I 8 8,564.89 I 12 988.96 Ill 50 3,676.65 IV 
40 2,740.426 I 6 8,599.27 I 15 995.72 Ill 
650 2,754,588 I 6 8,652.42 I 10 996.50 Ill Ge V 
50 2,770.59 II 5 8,669.60 I 15 1,011.21 Ill Ref. 342— C.H.C. 
75 2,772.35 ll 9 8,700.60 I 10 1,012.31 Ill 
70 2,793.925 I 5 8,712.90 I 8 1,032.62 Ill Intensity Wavelength 
80 2,829.008 I 6 8,734.78 I 12 1,040.99 lll Varin 

1,000 2,831.843 Il 6 8,789.88 I re) 1,058.91 lll 
50 2,834.28 I 5 9,068.785 I 40 1,088.45 lll 700 294.51 Vv 
75 2,839.68 nt 5 9,095.957 I 10 1,137.92 lll 1,000 295.64 Vv 

1,000 2,845.527 ul 6 9,398.868 I 12 1,150.55 Ill 200 304.98 Vv 
75 2,853.97 ll 20 9,474.993 I 8 1,159.15 lll 20 621.52 Vv 

750 3,039.067 I 20 9,475.645 I 8 1,159.62 ll 35 716.26 Vv 
600 3,067.021 I 4 9,492.559 I 8 1,160.79 Ill 50 724.21 Vv 
20 3,124.816 I 7 9,625.664 I 10 1,173.78 ll 35 733.54 Vv 
50 3,186.72 I 5 10,039.436 I 8 1,212.47 ll 35 735.35 Vv 
100 3,221.64 Il 4 10,200.952 I 4 1,323.24 Ul 35 741.52 Vv 
110 3,269.489 1 10 10,382.427 1 10 1,525.32 Il 60 746.88 Vv 
50 3,312.56 ll 10 10,404.913 I 2 1,527.15 Ill 40 750.26 Vv 
75 3,323.64 Il 8 10,734.068 I 9 1,600.09 ll 35 155.84 Vv 
100 3,455.72 Il 8 10,947.416 1 6 1,883.26 lll 60 760.05 Vv 
300 3,499.21 Il 10 11,125.130 I 2 1,978.22 lll 60 958.51 Vv 
30 3,845.11 ul 230 11,252.83 I 300 971.35 Vv 
70 4,226.562 I 24 11,293.40 I Air 150 984.92 Vv 
10 4,685.829 I 33 11,318.13 I 200 988.13 Vv 
7S 4,689.87 ll 55 11,459.05 I 2 2,019.22 Hl 300 990.66 Vv 
50 h 4,690.02 Il 150 11,483.77 I 4 2,022.25 Ill 300 1,004.38 Vv 

1,000 4,741.806 Ul 175 11,614.81 I 3 2,062.14 Ill 300 1,016.66 Vv 

1,000 4,814.608 II 600 11,714.76 I 15 2,100.05 Ill 250 1,038.40 Vv 
50 4,824.097 Il 10 11,839.77 I 15 2,102.42 ll 900 1,045.71 Vv 

100 $,131.752 II 55 11,917.01 I 25 2,104.45 lll 400 1,050.05 Vv 
200 5,178.648 ll 10 12,025.64 I 3 2,922.86 Ill 300 1,054.59 Vv 
3 5,194.583 I 10 12,055.49 1 25 3,197.56 Ill 300 1,068.43 Vv 
6 5,265.892 I 30 12,061.41 I 35 3,211.86 Ill 400 1,069.13 Vv 
6 $,513.263 I 45 12,065.76 I 25 3,214.95 lll 700 1,072.66 V 
8 5,564.741 I 1,300 12,069.20 I 40 3,255.05 Ill 600 1,086.65 V 
8 5,607.010 I 30 12,198.88 I 20 3,259.90 ll 500 1,087.85 V 
6 §,616.135 I 20 12,207.73 I 5 3,369.57 Il 800 1,089.49 Vv 
7 5,621.426 I 60 12,286.75 1 20 3,414.27 Ill 300 1,092.09 Vv 
8 5,655.96 I 55 12,338.76 I 40 3,434.03 ll 1,000 1,116.94 Vv 
6 5,664.226 I 1,050 12,391.58 I 8 3,464.59 Ill 300 1,122.01 Vv 
5 5,664.842 I 48 12,540.41 I 40 3,489.08 lll 700 1,163.39 Vv 
9 5,691.954 I 15 12,636.80 1 2 3,724.51 Ill 300 1,165.26 Vv 
6 5,701.776 I 150 12,676.58 I 15 3,884.78 Ill 200 1,176.69 Vv 
5 5,717.877 I 40 12,681.28 I 200 4,178.96 Ill 700 1,222.30 Vv 
5,801.029 I 12,800.66 I 12 4,245.41 Wl 
: $,802.093 I Ey 12,836.38 I 200 4,260.85 Hl GOLD (Au) 
1,000 5,893 .389 Il 12 12,847.92 I 150 4,291.71 11 zZ=79 
500 6,021.041 ll 120 12,955.73 I 10 4,674.36 Ill 
150 6,078.39 ll 15 13,028.64 , 10 5,016.88 ll Au land II 
50 6,267.14 I 235 13,107.61 18 5,134.75 ll = 
150 6,268.07 II 20 13,492.28 I 5 5,229.37 Ul Ref. 38, 72, 234 — C.H.C. 
100 6,268.34 ll 42 13,534.85 I 3 5,256.61 I : 
75 6,283.452 I 28 13,724.48 I Ge IV Intensity Wavelength 
100 6,336.377 u 42 14,116.70 I 
100 6,484.181 II 42 14,297.15 I Ref. 341 — C.H.C. Vacuum 
6 6,557.488 I 40 14,569.84 I A 925.72 ul 
50 6,780.51 TT 12 14,667.52 I Intensity Wavelength 946.03 Ul 
50 7,049.369 I 470 14,822.38 I Vacuum 950.39 II 
6 7,130.12 I 16 14,921.97 I 20 957.78 II 
30 7,145.390 I 15 15,001.75 I 1 440.11 IV 3 967.94 ll 
7 f 7,330.38 I 13 15,041.21 I 1 441.95 IV 3 974.47 ll 
5 7,353.334 I 20 15,504.34 I 3 847.80 Iv 2 982.24 it 
7 7,384,208 I 14 16,424.77 I 3 868.30 IV 1,062.67 Il 
6 7,402.64 I 12 16,626.64 I 8 915.00 IV 8 1,066.96 Ul 
7 7,511.57 1 70 16,699.29 I 8 936.70 IV 1,085.00 it 
5 7,776.20 I 150 16,759.79 I 4 938.90 IV 8 1,090.78 I 
10 7,833.575 I 135 17,214.34 I 1 1,073.44 IV 5 1,094.92 II 
7 7,837.63 I 16 18,428.30 I 20 1,188.99 IV 20 1,103.31 I 
6 7,853.77 I 35 18,495.54 I 20 1,229.81 IV 3 1,166.76 ul 
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GOLD (Cont.) 


> 


1,408.45 
1,410.69 


1,415.22 
1,429.19 
1,435.79 
1,436.61 
1,468.85 
1,469.17 
1,469.28 
1,481.76 
1,486.55 
1,532.82 
1,532.86 
1,562.04 
1,587.16 
1,593.41 
1,598.24 
1,611.11 
1,616.65 
1,622.83 
1,624.34 
1,632.53 
1,639.90 
1,646.67 
1,656.99 
1,665.76 
1,673.59 
1,694.38 
1,698.65 
1,699.34 
1,700.69 
1,720.04 
1,725.75 
1,740.52 
1,749.80 
1,756.15 
1,783.22 
1,793.31 
1,800.58 
1,823.24 
1,879.83 
1,919.64 
1,921.64 
1,942.31 
1,951.93 
1,978.19 


Air 


2,000.81 
2,012.00 
2,021.38 
2,044.54 
2,082.09 


— 


— 


_ 


I 
ee 


—a— 


2,095.13 
2,098.14 
2,110.68 
2,125.29 
2,126.63 
2,170.75 
2,188.81 
2,201.32 
2,215.63 
2,228.88 
2,231.18 
2,240.16 
2,248.56 
2,263.62 
2,263.88 
2,277.52 
2,283.30 
2,291.40 
2,304.69 
2,314.55 
2,315.75 
2,340.06 
2,352.65 
2,376.28 
2,387.75 
2,427.95 
2,533.52 
2,544.19 
2,552.67 
2,589.25 
2,590.04 
2,616.40 
2,627.02 
2,641.48 
2,675.95 
2,687.63 
2,688.16 
2,688.71 
2,700.89 
2,748.25 
2,748.71 
2,780.82 
2,800.93 
2,802.04 
2,819.79 
2,822.55 
2,823.13 
2,825.44 
2,833.03 
2,837.85 
2,846.92 
2,856.74 
2,872.36 
2,883.45 
2,886.96 
2,888.40 
2,891.96 
2,893.25 
2,905.74 
2,905.90 
2,907.04 
2,913.52 
2,914.82 
2,918.24 
2,932.19 
2,940.67 
2,954.22 
2,973.33 
2,990.27 
2,994.80 
3,002.65 
3,005.85 
3,024.67 
3,029.20 
3,033.25 
3,065.42 
3,102.63 
3,117.01 
3,122.50 
3,122.78 
3,126.86 
3,127.03 
3,164.88 
3,172.35 
3,191.76 
3,194.72 
3,200.37 
3,204.74 
3,221.86 


-_ _ 
ee ee ett eed ek ee edt esp 
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3,225.25 
3,230.63 
3,253.94 
3,265.10 
3,267.07 
3,271.63 
3,273.47 
3,308.30 
3,309.64 
3,320.12 
3,355.15 
3,368.44 
3,381.90 
3,391.31 
3,395.40 
3,440.36 
3,467.21 
3,471.61 
3,509.04 
3,510.82 
3,523.34 
3,545.61 
3,553.57 
3,557.36 
3,558.22 
3,565.97 
3,584.37 
3,586.73 
3,588.79 
3,598.06 
3,611.57 
3,614.00 
3,622.74 
3,631.31 
3,633.22 
3,634.53 
3,635.12 
3,637.90 
3,639.87 
3,645.02 
3,649.09 
3,650.74 
3,653.53 
3,654.69 
3,655.30 
3,656.90 
3,706.55 
3,709.62 
3,766.61 
3,770.76 
3,796.01 
3,801.92 
3,804.01 
3,821.85 
3,825.70 
3,874.73 
3,880.25 
3,889.48 
3,892.26 
3,897.86 
3,901.09 
3,909.38 
3,927.69 
3,959.10 
3,966.23 
3,976.65 
3,979.68 
3,991.37 
4,012.57 
4,016.07 
4,040.93 
4,052.79 
4,065.07 
4,076.35 
4,083.28 
4,084.10 
4,101.70 
4,128.59 
4,201.13 
4,227.88 
4,241.80 
4,315.11 
4,361.04 
4,420.61 
4,437.27 
4,488.25 
4,607.51 
4,620.56 
4,663.92 


—— 
me ee 


3 4,663.97 I 
10 4,694.69 I 
3 4,760.17 ll 
500 4,792.58 I 
100 4,811.60 I 
10 4,822.96 I 
30 h 4,950.82 I 
30 5,064.59 I 
30 4h 5,108.84 I 
100 5,147.44 I 
300 5,230.26 I 
100 h 5,261.76 I 
100 5,655.77 I 
100 h 5,721.36 I 
300 5,837.37 I 
100 h 5,862.93 I 
300 h 5,956.96 I 
30 h 5,962.68 I 
600 6,278.17 I 
100 6,562.68 I 
30 6,652.89 I 
600 7,510.73 I 
10 8,145.06 I 
10 9,254.28 I 
HAFNIUM (Hf) 
Z=72 
Hf I and II 
Refs1 3G. HG: 
Intensity Wavelength 
Air 

6,200 2,012.78 Il 
8,500 2,028.18 II 
1,200 2,096.18 Il 
540 2,210.82 II 
320 2,254.01 Il 
160 2,255.15 ll 
250 2,266.83 ll 
620 2,277.16 I 
230 2,321.14 ll 
580 2,322.47 ll 
300 2,323.25 II 
120 2,324.50 Il 
300 2,324.89 Il 
200 2,332.97 rT 
200 2,337.33 ll 
230 2,343.32 II 
320 2,347.44 Il 
540 2,351.22 ll 
110 2,353.02 I 
90 2,365.98 II 
250 2,380.30 Il 
100 2,381.00 Il 
170 2,393.18 ll 
450 2,393.36 ll 
670 2,393.83 Il 
130 2,400.78 Il 
70 2,404.56 Il 
540 2,405.42 ll 
130 2,406.44 II 
370 2,410.14 ll 
90 2,413.33 II 
55 2,415.96 ll 
320 2,417.69 I 
120 2,425.98 Il 
45 2,428.75 I 
120 2,428.99 ll 
130 2,433.57 ll 
45 2,434.74 Il 
35 2,444.99 I 
390 2,447.25 II 
140 2,449.44 Il 
35 2,452.30 Il 
110 2,453.34 I 
450 2,460.49 Il 
70 2,463.97 ll 
430 2,464.19 Il 
90 2,465.06 ll 
35 2,465.67 I 
140 2,467.97 ll 
210 2,469.18 ll 
100 2,473.92 I 
55 2,481.44 ll 
55 2,482.65 I 
55 2,487.16 I 


HAFNIUM (Cont.) 


2,496.99 
2,512.69 
2,513.03 
2,515.48 
2,516.88 
2,531.19 
2,537.33 
2,548.20 
2,551.40 
2,559.19 
2,563.61 
2,571.67 
2,573.90 
2,576.82 
2,578.14 
2,582.54 
2,591.33 
2,606.37 
2,607.03 
2,608.45 
2,613.60 
2,622.74 
2,637.00 
2,638.71 
2,641.41 
2,642.75 
2,647.29 
2,651.16 
2,657.84 
2,661.88 
2,683.35 
2,705.61 
2,706.73 
2,712.42 
2,713.84 
2,718.59 
2,730.85 
2,738.76 
2,743.64 
2,751.81 
2,761.63 
2,766.96 
2,773.02 
2,773.36 
2,774.02 
2,779.37 
2,789.50 
2,789.73 
2,808.00 
2,813.86 
2,814.48 
2,817.68 
2,818.94 
2,819.74 
2,820.22 
2,822.68 
2,833.28 
2,834.13 
2,845.83 
2,849.21 
2,850.96 
2,851.21 
2,860.56 
2,861.01 
2,861.70 
2,866.37 
2,869.82 
2,876.33 
2,887.14 
2,887.54 
2,889.62 
2,898.26 
2,898.71 
2,904.41 
2,904.75 
2,909.91 
2,916.48 
2,918.58 
2,919.59 
2,924.62 
2,929.63 
2,929.90 
2,937.80 
2,940.77 
2,944.71 
2,950.68 
2,954.20 
2,958.02 
2,961.80 


2,964.88 
2,966.93 

2,967.23 

2,968.81 

2,973.37 
2,975.88 
2,979.28 
2,980.81 

2,982.72 
3,000.10 
3,005.56 
3,012.90 
3,016.78 
3,016.94 
3,018.31 

3,020.53 
3,025.29 
3,031.16 
3,046.08 
3,050.76 
3,057.02 
3,063.78 
3,064.68 
3,067.41 

3,072.88 
3,074.10 
3,074.79 
3,080.66 
3,080.84 
3,096.76 
3,101.40 
3,109.12 
3,110.87 
3,119.98 
3,131.81 

3,134.72 
SERS) 

3,139.65 
3,140.76 
3,145.32 
3,148.41 

3,151.63 
3,156.63 
3,159.82 
3,162.61 

3,168.39 
3,172.94 
3,176.86 
3,181.01 
3,181.15 
3,189.62 
3,193.53 
3,194.19 
3,196.93 
3,199.99 
3,206.11 
3,210.98 
3,217.30 
3,220.61 
3,230.06 
3,239.44 
3,243.35 
3,247.66 
3,249.53 
3,253.70 
3,255.28 
3,262.47 
3,273.66 
3,279.98 
3,291.05 
3,306.12 
3,309.19 
3,310.27 
3,312.86 
3,317.99 
3,328.21 
3,332.73 
3,352.06 
3,356.78 
3,358.91 
3,360.06 
3,366.68 
3,378.93 
3,384.14 
3,384.70 
3,386.21 
3,389.83 
3,392.81 

3,394.59 


= —— _ _ 


a 


140 3,394.98 
230 3,397.26 
230 3,397.60 
2,300 3,399.80 
170 3,400.21 
180 3,402.51 
140 3,407.76 
230 3,410.17 
230 3,417.34 
410 3,419.18 
140 3,427.44 
200 3,428.37 
250 3,438.24 
140 3,438.43 
100 3,441.84 
100 3,452.31 
140 3,462.64 
140 3,467.60 
710 3,472.40 
200 3,478.99 
480 3,479.28 
250 3,495.75 
250 3,497.16 
980 3,497.49 
100 3,498.98 
1,200 3,505.23 
150 3,513.28 
130 3,518.75 
980 3,523.02 
100 3,530.87 
100 3,531.23 
980 3,535.54 
760 3,536.62 
180 3,548.81 
540 3,552.70 
150 3,554.00 
1,300 3,561.66 
150 3,564.31 
270 3,567.36 
1,100 3,569.04 
150 3,579.90 
110 3,583.28 
210 3,597.42 
540 3,599.87 
110 3,615.04 
800 3,616.89 
110 3,617.68 
110 3,624.00 
320 3,630.87 
100 3,635.43 
800 3,644.36 
320 3,649.10 
200 3,651.84 
140 3,661.05 
220 3,665.35 
100 3,668.21 
200 3,672.27 
480 3,675.74 
2,200 3,682.24 
280 3,696.51 
100 3,698.40 
240 3,699.72 
340 3,701.15 
100 3,704.92 
120 3,705.40 
1,000 3,717.80 
650 3,719.28 
140 3,726.49 
160 3,729.10 
460 3,733.79 
160 3,737.88 
120 3,739.04 
100 3,744.98 
400 3,746.80 
140 3,753.22 
100 3,765.05 
100 3,765.56 
170 3,766.92 
200 3,768.25 
1,400 3,777.64 
1,400 3,785.46 
650 3,793.37 
100 3,798.66 
850 d 3,800.38 
140 3,806.07 
320 3,811.78 
100 3,817.20 
100 3,819.38 
1,300 3,820.73 
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3,829.67 
3,830.02 
3,849.18 
3,849.52 
3,858.31 
3,860.91 
3,872.55 
3,877.10 
3,880.82 
3,882.52 
3,883.77 
3,889.23 
3,889.33 
3,899.94 
3,918.09 
3,923.90 
3,926.42 
3,927.57 
3,929.54 
3,931.38 
3,935.65 
3,939.04 
3,951.83 
3,968.01 
3,970.05 
3,973.48 
4,032.27 
4,047.96 
4,062.84 
4,066.21 
4,083.35 
4,093.16 
4,104.23 
4,106.58 
4,113.53 
4,118.60 
4,127.80 
4,145.76 
4,162.36 
4,162.69 
4,174.34 
4,190.95 
4,206.58 
4,209.70 
4,228.08 
4,232.44 
4,252.08 
4,260.98 
4,263.39 
4,272.85 
4,294.79 
4,318.14 
4,330.27 
4,336.66 
4,350.51 
4,356.33 
4,367.90 
4,370.97 
4,417.35 
4,417.91 
4,438.04 
4,457.34 
4,461.18 
4,540.93 
4,565.94 
4,598.80 
4,620.86 
4,655.19 
4,699.01 
4,782.74 
4,800.50 
4,859.24 
4,975.25 
5,018.20 
5,021.75 
5,040.82 
5,047.45 
5,074.74 
5,079.65 
5,093.88 
5,112.13 
5,128.53 
5,157.96 
5,167.42 
5,170.18 
5,181.86 
5,186.84 
5,187.75 
5,243.99 


HAFNIUM (Cont.) 


55 5,247.10 ul 7 7,019.25 I 400 537.030 I 20 12,527.52 I 
25 5,260.44 ll 7 7,030.33 ll 1,000 584.334 I 50 12,784.99 1 
30 5,264.95 ll 7 7,035.13 I 50 591.412 I 20 12,790.57 I 
55 §,275.04 I 11 7,061.90 I 5 958.70 ll 7 12,845.96 I 
22 5,286.09 I 15 7,062.87 I 6 972.11 Ul 10 12,968.45 I 
120 5,294.87 I 160 7,063.83 I 8 992:36 Lu 2 12,984.89 I 
45 5,298.06 II Il oh 7,094.40 I 15 1,025.27 ul 12 15,083.64 I 
30 5,307.82 I 15 7,100.54 I 30 1,084.94 Il 200 17,002.47 I 
45 5,309.68 I 55 7,119.52 I 35 1,215.09 I 1 18,555.55 I 
55 $,311.60 I 570 7,131.81 I 50 1,215.17 ul 6 18,686.8 ul 
12 5,324.26 Il 650 7,237.10 I 120 1,640.34 ul 500 18,685.34 I 
9 5,346.30 Il 410 7,240.87 1 180 1,640.47 i 200 18,697.23 I 
110 5,354.73 I 6 7,262.62 I ¢ 100 19,089.38 I 
110 5,373.86 I 75 7,320.05 I Air 20 19,543.08 I 
40 5,389.34 I 16 7,321.76 I 1,000 20,581.30 I 
19 5,391.36 Il 6 7,356.10 I 7 2,385.40 il 80 21,120.07 I 
19 $5,404.47 I 6 7,365.28 I 9 2,511.20 ll 10 21,121.43 I 
28 5,424.02 I 20 7,390.70 I 50 2,577.6 I 20 21,132.03 I 
12 5,435.78 I 6 7,423.69 I 1 2,723.19 I 3 30,908.5 ul 
40 5,438.74 1 25 7,437.56 I 12 2,733.30 ll 4 40,478.90 I 
14 5,444.07 ll 13 7,463.86 I 2 2,763.80 I 
75 5,452.92 I 7 7,484.56 I 10 2,818.2 I HOLMIUM (Ho) 
30 $,463.38 I 15 7,556.37 ! 4 2,829.08 I Z=67 
15 5,497.30 I 75 7,562.93 I 10 2,945.11 I 
15 5,510.12 I 15 7,564.22 I 40 3,013.7 I Ho I and II 
15 §,510.45 I 1 7,576.95 I 20 3,187.74 I R 
5 ef. 1 —C.H.C. 
19 §,524.35 ll 11 7,592.96 I 3 3,202.96 7 aga 
45 5,538.02 I 13 7,608.59 I 15 3,203.10 ll sone I 
28 5,538.26 I 360 7,624.40 I ! 3,354.55 ! eet —_ 
230 5,550.60 I 20 7,645.64 I 2 3,447.59 I Air 
230 §,$52.12 I 110 7,740.17 I 1 3,587.27 I 
55 5,575.86 I 8 7,743.57 I 3 3,613.64 I 170 2,502.91 Il 
14 5,600.77 I 5 7,757.89 7 2 3,634.23 I 80 2,508.53 ll 
95 5,613.27 I 40 7,790.90 I 3 3,705.00 I 110 2,513.55 Il 
25 5,614.01 I 7 7,796.81 I 1 3,732.86 I 95 2,518.73 ll 
8 5,628.27 I 35 7,814.55 1 10 3,819.607 I 170 2,533.80 I 
19 5,650.83 I 310 7,845.35 I 1 3,819.76 I 130 2,536.86 ll 
40 b 5,698.03 HfO 7 7,846.56 I 500 3,888.65 1 
80 2,556.84 I 
25 5,713.28 I 130 7,920.71 I 20 3,964.729 I 80 2,567.73 u 
160 5,719.18 I 29 7,938.06 I 1 4,009.27 I 80 2,586.52 I 
25 b 5,720.16 HfO 250 7,994.73 I 50 4,026. 191 I 60 2,591.05 Il 
12 5,748.72 I 7) 8,010.58 I 5 4,026.36 I 95 2,592.99 I 
14 5,767.18 u 25 8,056.52 I 12 4,120.82 I 
190 2,605.86 I 
12 5,809.50 ll 25 8,080.32 I 2 4,120.99 I 110 2,610.51 Ul 
19 5,817.47 I 16 8,173.89 I 3 4,143.76 I 95 2,613.99 ll 
25 5,842.23 I 130 8,204.58 I 10 4,387.929 I 60 2,625.20 Il 
25 5,845.87 I 7 8,248.81 I 3 4,437.55 1 80 2,640.09 I 
2 Se Pa eo) a | Mess anes I ra oeesy as 
883. 305. 4,471.6 I 60 2,649.68 Il 
60 Serpe) | bee $300.06 I 20 e570 S ee 
,933. ,380. 4,685.7 II 70 2,689.03 ll 
75 5,974.28 I 5 8,382.98 I 30 4,713.146 I 210 2,713.65 Il 
25 5,974.72 I 35 8,460.01 I 4 4,713.38 I 230 2,733.95 Ul 
60 5,978.66 I 150 8,546.48 I 20 4,921.931 I 270 2,750.35 ll 
25 5,992.96 I 160 8,640.06 I 100 $,015.678 I 110 ¢ 2,759.35 ul 
45 c¢ 6,016.79 I 40 8,711.24 I 10 5,047.74 I 110 2,766.85 ll 
28 »b 6,021.12 HfO 65 9,004.73 I 5 5,411.52 ul 270 2,769.89 II 
25 b 6,043.19  HfO 500 5,875.62 I 110 2772. 
25 6,054.17 I HELIUM (He) 100 5,875.97 I 140 Sem te - 
8 saa 1 L=2 8 6,560.10 ll 140 2,794.41 Il 
185.13 I 100 6,678.15 I 
55 6,210.70 I He Land II 3 6,867.48 I ips ate = 
28 6,216.82 I Ref. 16, 94, 173, 183, 317 200 7,065.19 I 160 2'809.99 ll 
- ope I W.C.M. 30 7,065.71 I 220 2,811.36 Il 
1248.95 ll Intensity Wavelength 50 7,281.35 I 180 2,812.00 Ul 
22 4h 6,299.54 I a Sh ee 1 7,816.15 I 190 2,814.74 Ul 
- h ee d z Vacuum 2 8,361.69 I 300 2,824.20 Il 
318. 2 9,063.27 I 140 2,826.64 vot 
30 6,338.10 I 15 231.454 ll 2 9,210.34 I 270 2,831.69 U 
19 6,380.19 I 20 232.584 II 10 9,463.61 I 210 2,834.99 
60 6,386.23 935. - 
386. I 30 234.347 7 4 9,516.60 I 110 2,835.85 II 
IS h 6,409.52 I 50 237.331 ll 3 9,526.17 I 110 2,844.18 II 
a h eee I 100 243.027 II 1 9,529.27 I 100 2,844.68 anf 
ye zee i 300 256.317 ll 1 9,603.42 I 270 2,849.10 Il 
: pipe 1,000 303.780 tt 3 9,702.60 I 100 2,861.23 Il 
,647, ll 500 303.786 ul 6 10,027.73 I 250 2,861.49 II 
11 6,659.40 I 10 320.293 2 10,031.16 I 150 2,862 
30 6,713.48 tori ie 7 
Wass I 2 505.500 I 15 10,123.6 I 
17 6,754.61 ll 3 505.684 I i 0,138.50 ; 210 2,871.99 ll 
»754. ; 138. 230 2,874.06 ll 
1 6,769.95 I 4 505.912 I 10 10,311.23 I 160 2,874 43 
85 6,789.27 "aR0, * 
4s hie 5 506.200 I 2 10,311.54 I 360 2,880.26 ll 
+818. 7 506.570 I 3 10,667.65 I 460 2,880.98 Ul 
15 6,826.56 I 10 507.058 I 300 10,829.09 I i 
13 6,850.07 340 2,894.99 ll 
A 850. I 15 507.718 I 1,000 10,830.25 I 160 2,895.62 II 
% 6,858.70 I 20 508.643 I 2,000 10,830.34 I 170 2,900.84 Il 
a a 1.40 I 25 509.998 I 9 10,913.05 I 570 2,909.41 a 
ae I 35 512.098 I 3 10,917.10 I 170 2,915.82 Il 
1979.59 1 50 515.616 I 4 11,626.4 Il 00 
21 6,980.91 l 100 , 3 2,919.62 Il 
522.213 I 30 11,969.12 1 110 2.925.35 W 
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a 


a 


a 


aaana 


aanana 


2,926.09 
2,928.30 
2,942.05 
2,944.49 
2,953.11 
2,973.00 
2,979.63 
2,981.46 
2,985.48 
2,987.64 
2,990.27 
2,995.86 
3,008.10 
3,014.60 
3,038.69 
3,049.38 
3,054.00 
3,057.45 
3,074.30 
3,082.34 
3,084.36 
3,086.54 
3,108.31 
3,109.91 
3,118.50 
3,130.99 
3,134.39 
3,144.36 
3,156.18 
3,156.97 
3,159.67 
3,166.62 
3,171.72 
3,173.78 
3,174.84 
3,176.97 
3,181.50 
3,183.84 
3,184.48 
3,186.37 
3,197.83 
3,201.76 
3,206.86 
3,210.41 
3,221.42 
3,233.34 
3,236.90 
3,237.40 
3,257.45 
3,278.15 
3,279.25 
3,281.97 
3,288.46 
3,290.96 
3,305.16 
3,319.87 
3,320.25 
3,331.93 
3,337.23 
3,338.86 
3,343.58 
3,344.47 
3,350.49 
3,352.10 
3,353.55 
3,354.58 
3,357.91 
3,364.27 
3,370.87 
3,374.16 
3,390.75 
3,394.60 
3,398.98 
3,410.26 
3,421.63 
3,453.14 
3,410.65 
3,414.90 
3,416.46 
3,425.34 
3,428.13 
3,429.18 
3,432.10 
3,449.35 
3,455.70 
3,456.00 
3,461.97 
3,467.07 
3,473.91 


aaana 


3,474.26 
3,484.84 
3,489.58 
3,493.09 
3,494.76 
3,498.88 
3,506.95 
3,509.37 
3,510.73 
Pe} BP) 
3,519.94 
3,540.76 
3,546.05 
3,556.78 
3,560.15 
3,573.24 
3,574.80 
3,579.12 
3,580.75 
3,581.83 
3,592.23 
3,598.77 
3,599.48 
3,600.95 
3,613.31 
3,618.43 
3,626.69 
3,627.25 
3,631.76 
3,638.30 
3,662.29 
3,662.99 
3,666.65 
3,667.97 
3,669.05 
3,669.52 
3,674.77 
3,679.19 
3,679.70 
3,682.65 
3,685.16 
3,690.65 
3,691.95 
3,700.04 
3,702.35 
3,709.76 
3,712.88 
3,720.72 
3,731.40 
3,732.09 
3,736.35 
3,748.17 
3,753.73 
3,769.09 
3,788.08 
3,796.75 
3,810.73 
3,811.86 
3,813.25 
3,821.73 
3,829.27 
3,831.9 

3,835.35 
3,837.51 
3,842.05 
3,843.86 
3,846.73 
3,849.88 
3,852.40 
3,854.07 
3,856.94 
3,857.72 
3,861.68 
3,862.62 
3,872.05 
3,874.09 
3,874.68 
3,881.61 
3,888.96 
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3,940.53 
3,950.56 
3,955.73 
3,959.51 
3,959.68 
3,975.88 
3,976.93 
3,985.71 
3,993.73 
3,999.58 
4,002.59 
4,003.39 
4,013.50 
4,014.20 
4,018.09 
4,022.76 
4,023.94 
4,025.39 
4,027.21 
4,028.86 
4,031.80 
4,037.62 
4,038.87 
4,040.81 
4,045.44 
4,047.52 
4,053.93 
4,054.48 
4,057.55 
4,060.31 
4,065.09 
4,067.57 
4,068.05 
4,071.83 
4,073.13 
4,073.51 
4,080.23 
4,083.67 
4,085.09 
4,087.35 
4,087.59 
4,091.64 
4,094.78 
4,100.22 
4,103.84 
4,105.04 
4,106.50 
4,107.36 
4,108.62 
4,112.00 
4,112.72 
4,116.73 
4,120.20 
4,125.65 
4,127.16 
4,134.54 
4,136.22 
4,139.34 
4,142.19 
4,148.97 
4,152.61 
4,163.03 
4,172.23 
4,173.23 
4,194.35 
4,198.08 
4,203.21 
4,211.30 
4,222.29 
4,223.47 
4,227.04 
4,229.52 
4,231.24 
4,243.78 
4,254.43 
4,258.61 
4,264.05 
4,266.04 
4,273.63 
4,311.04 
4,330.64 
4,337.13 
4,346.84 
4,350.73 
4,356.73 
4,363.93 
4,379.14 
4,384.83 
4,400.55 


4,401.24 
4,403.27 
4,420.56 
4,444.63 
4,473.59 
4,477.64 
4,484.57 
4,510.82 
4,526.14 
4,530.08 
4,531.28 
4,531.65 
4,534.58 
4,562.52 
4,609.32 
4,613.37 
4,618.84 
4,628.22 
4,629.10 
4,649.77 
4,661.33 
4,674.62 
4,701.17 
4,701.69 
4,709.84 
4,711.39 
4,717.52 
4,728.72 
4,738.00 
4,742.04 
4,749.09 
4,751.40 
4,757.01 
4,762.39 
4,763.57 
4,777.48 
4,779.42 
4,781.19 
4,782.92 
4,786.29 
4,791.48 
4,795.92 
4,798.87 
4,812.92 
4,832.31 
4,833.32 
4,855.54 
4,860.39 
4,889.67 
4,892.35 
4,896.44 
4,906.99 
4,922.73 
4,934.89 
4,939.01 
4,946.80 
4,948.18 
4,959.42 
4,961.03 
4,966.73 
4,967.21 
4,979.97 
4,988.96 
4,995.05 
5,012.42 
5,013.28 
5,026.53 
5,028.17 
5,032.95 
5,037.60 
5,042.37 
5,044.73 
5,051.44 
5,054.92 
5,060.75 
5,074.34 
5,093.07 
5,127.81 
5,129.27 
5,142.59 
5,143.22 
5,149.59 
5,167.88 
$5,182.11 
5,187.85 
5,190.11 
5,195.23 
$,221.54 
5,244.47 
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sa 


cscocs 
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ao 
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5,251.82 
5,275.48 
5,301.25 
5,319.24 
5,319.65 
5,330.11 
5,359.99 
5,38!.40 
5,384.56 
5,384.97 
5,393.85 
5,403.17 
5,407.08 
5,413.62 
5,434.39 
5,435.87 
5,445.39 
5,449.8 
5,451.90 
5,454.0 
5,498.57 
5,504.51 
5,515.56 
5,516.45 
5,534.33 
5,553.14 
5,560.94 
5,563.6 
5,566.52 
5,573.96 
5,584.7 
5,591.1 
5,592.3 
5,607.1 
5,613.64 
5,626.4 
5,627.60 
5,628.24 
5,640.62 
5,655.9 
5,658.9 
5,659.58 
5,671.84 
5,674.70 
5,691.47 
5,696.3 
5,696.57 
5,734.02 
5,736.4 
5,739.24 
5,749.58 
5,766.64 
5,803.8 
5,819.2 
5,821.90 
5,839.47 
5,849.4 
5,860.28 
5,864.42 
5,870.85 
5,879.6 
5,882.99 
5,892.56 
5,904.29 
5,921.76 
5,933.71 
5,948.03 
5,955.98 
5,972.76 
5,973.52 
5,981.43 
5,982.90 
6,002.04 
6,005.33 
6,021.43 
6,038.97 
6,050.71 
6,060.31 
6,081.79 
6,133.60 
6,156.38 
6,156.58 
6,191.68 
6,208.65 
6,234.17 
6,255.75 
6,305.36 
6,306.68 
6,321.94 
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6,354.35 
6,372.59 
6,373.86 
6,413.41 
6,471.77 
6,479.17 
6,515.30 
6,538.99 
6,550.97 
6,560.08 
6,600.58 
6,604.94 
6,607.47 
6,628.35 
6,628.99 
6,632.24 
6,652.98 
6,662.52 
6,680.46 
6,681.62 
6,682.02 
6,694.32 
6,722.34 
6,745.05 
6,766.74 
6,774.68 
6,785.43 
6,793.7 
6,811.04 
6,820.38 
6,821.64 
6,825.72 
6,826.62 
6,852.97 
6,865.85 
6,883.36 
6,888.50 
6,892.96 
6,897.95 
6,903.80 
6,913.47 
6,916.70 
6,939.49 
6,950.39 
6,955.3 
6,976.7 
6,985.11 
6,994.38 
7,000.71 
7,079.07 
7,098.58 
7,242.08 
7,250.60 
7,308.55 
7,341.43 
7,389.40 
7,496.20 
7,510.74 
7,555.09 
7,589.20 
7,591.87 
7,593.64 
7,594.35 
7,602.31 
7,605.35 
7,617.05 
7,627.98 
7,628.42 
7,641.14 
7,648.16 
7,653.80 
7,667.30 
7,690.43 
7,693.15 
7,715.06 
7,719.05 
7,738.98 
7,752.01 
7,815.48 
7,823.63 
7,879.22 
7,894.64 
8,464.66 
8,482.67 
8,512.94 
8,545.61 
8,601.84 
8,670.19 
8,697.32 
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E-260 


16 h 8,805.48 II 30 
20 ¢ 8,834.49 I 5 
90 8,915.98 ll 
HYDROGEN (H) . 
a 80 
Z= 1 os 
HI 8 
Ref. 214 — W.C.M. 5 
50 
Intensity Wavelength : 
Vacuum me 
15 926.226 I 40 
20 930.748 I 40 
30 937.803 I 10 
50 949.743 I 50 
100 972.537 I 50 
300 1,025.722 I 50 
1,000 1,215.668 I 50 
500 1,215.674 I 70 
Air ye 
5 3,835.384 I 50 
6 3,889.049 I 60 
8 3,970.072 I 100 
15 4,101.74 I 60 
30 4,340.47 I 60 
80 4,861.33 I 30 
120 6,562.72 I 70 
180 6,562.852 I 110 
5 9,545.97 I 90 
7 10,049.4 I 80 
12 10,938. 1 I 100 
20 12,818.1 I 90 
40 18,751.0 I 60 
5 21,655.3 I 110 
8 26,251.5 I 100 
15 40,511.6 1 10 
4 46,525.1 I 70 
6 74,578 I 160 
3 123,685 I 1,100 
70 
INDIUM (In) 70 
be 200 
Z= 49 0 
In I and II 90 
Ref. 1, 132, 348—350 — C.H.C. 100 
140 
Intensity Wavelength 140 
Vacuum pe 
2 1,648.00 I 300 
Tork 1,676.16 I 130 
Soh 1,711.54 I 700 
2h 1,741.23 I 40 
Ioh 1,758.49 I 60 
90 
Air 180 
30 
10 2,103.89 ll 80 
10 2,166.88 ul 120 
2 2,179.90 I 1,100 
2 2,182.40 I 100 
2 2,187.40 I 20 
2 2,190.84 I 60 
15 2,195.67 ll 110 
2 2,197.41 I 8,000 
2 2,202.24 I 8 
50 2,205.28 ul 110 
3 2,211.14 I 180 
5 2,230.70 I 130 
3 2,241.66 I 80 
30 2,255.79 ll 130 
10 2,259.99 I 150 
5 2,278.20 1 100 
40 2,281.64 Il 90 
2 2,283.75 I 90 
2 2,298.33 1 | 13,000 
2 2,298.70 I 3,000 
2 2,302.49 I 90 
100 c 2,306.05 rT 75 
25 2,306.86 I 100 
3 2,309.32 I 110 
2 2,309.75 I 180 
90 d 2,313.21 rT 95 
2 2,315.09 I 380 


aaan 


taannana 


2,323.40 
2,324.41 
2,324.92 
2,327.95 
2,332.76 
2,334.57 
2,340.19 
2,345.90 
2,346.56 
2,350.75 


2,358.70 
2,378.14 
2,379.00 
2,382.63 
2,389.54 
2,393.18 
2,399.18 
2,406.47 
2,408.76 
2,419.06 
2,419.20 
2,427.20 
2,429.86 
2,430.99 
2,432.73 
2,442.63 
2,447.90 
2,453.23 
2,460.08 
2,468.02 
2,486.15 
2,488.62 
2,488.95 
2,498.59 
2,499.60 
2,500.99 
2,508.16 
2,512.31 
2,521.37 
2,522.98 
2,553.56 
2,554.44 
2,560.15 
2,565.13 
2,598.75 
2,601.76 
2,604.04 
2,654.70 
2,662.63 
2,668.65 
2,674.56 
2,683.12 
2,710.26 
2,713.94 
2,749.75 
2,753.88 
2,775.37 
2,798.76 
2,818.97 
2,836.92 
2,858.14 
2,865.68 
2,890.18 
2,932.63 
2,941.05 
2,957.01 
2,966.17 
2,999.40 
3,039.36 
3,051.15 
3,099.80 
3,101.8 
3,138.60 
3,142.75 
3,146.70 
3,155.77 
3,158.40 
3,176.30 


3,708.13 
3,716.14 
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3,718.30 
3,718.72 
3,723.40 
3,795.21 
3,799.21 
3,834.65 
3,842.18 
3,889.78 
3,902.07 
3,922.12 
3,934.40 
3,962.35 
4,004.66 
4,013.92 
4,056.94 
4,101.76 
4,205.14 
4,213.04 
4,219.66 
4,372.87 
4,500.78 
4,511.31 
4,549.01 
4,570.85 
4,578.02 
4,578.40 
4,616.08 
4,617.17 
4,620.14 
4,620.70 
4,627.30 
4,637.04 
4,638.16 
4,644.58 
4,655.62 
4,656.74 
4,681.11 
4,684.8 

4,878.37 
4,907.06 
4,924.93 
4,973.77 
5,109.36 
5,115.14 
5,117.40 
5,120.80 
5,121.75 
5,129.85 
5,175.42 
5,184.44 
5,254.32 
5,262.74 
5,309.45 
5,411.41 
5,418.45 
5,436.70 
5,497.50 
5,507.08 
5,513.00 
5,523.28 
5,536.50 
5,555.45 
5,576.90 
5,636.70 
5,708.50 
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210 ¢ 6,541.20 ul 10 2,199.52 lll 
190 6,751.88 ll 5 2,232.18 Il 
180 c¢ 6,765.9 ll 20 2,261.26 Il 
100 c 6,783.72 ll 5 2,266.26 Il 
8 oh 6,847.44 I 5 2,272.41 Ill 
320 w 6,891.5 7 5 2,272.84 Il 
4 h 6,900.13 I 10 2,300.90 III 
380 w 7,182.9 ll 100 2,527.41 ll 
180 c 7,255.0 I 50 2,725.52 ll 
210 c 7,276.5 Il 80 2,726.15 lll 
180 c 7,303.4 Il 100 2,982.80 Ill 
320 c 7,350.6 II 100 3,008.08 Ill 
100 ¢ 7,632.7 ll 30 3,008.82 Ill 
100 c 7,682.9 ll 30 3,293.55 Ill 
210 c 7,740.7 II 8 3,350.91 Ill 
100 c 7,776.96 Ul 5 3,562.32 I 
180 c 7,789.0 u 100 3,852.82 Il 
7 c 7,806.8 ll 100 4,023.77 Ill 
7 c 7,814.5 ll 150 4,032.32 Ill 
90 c 7,840.9 II 50 4,062.30 ll 
20 4h 8,050.78 I 100 4,071.57 ll 
240 c 8,227.0 Il 100 4,072.93 Ill 
30 hh 8,238.66 I 100 4,252.68 Ill 
1Seeh 8,314.92 I 40 4,509.58 II 
50 c 8,434.55 Il 200 5,248.77 Ill 
30 8,678.95 I 100 5,645.15 Ill 
20 8,682.63 I 40 5,723.17 Ill 
50 8,700.25 I 100 5,819.50 Ill 
100 w 8,813.5 ul 200 6,197.72 Il 
80 c 8,832.6 II 
40 8,894.47 I InIV 
10 9,170.08 I Ref. 352 — C.H.C. 
120 ¢ 9;197.7 ll 4 
120 c¢ 9,202.0 ll Intensity Wavelength 
220 w 9,213.0 ll Vanna 
160 d 9,241.1 Il 
40 hh 9,349.83 I 8 677.33 IV 
60 4h 9,370.27 I 15 684.53 IV 
20 9,427.99 I 8 720.64 IV 
100 9,977.86 I 4 1,470.34 IV 
200 10,257.03 I 5 1,512.62 IV 
60 4h 10,717.42 I 5 1,523.50 IV 
100 h 10,744.31 I 7 1,532.03 IV 
20 11,334.72 I 8 1,568.92 1V 
20 11,731.48 I 3 1,569.33 IV 
10 12,912.59 I 12 1,601.50 IV 
9 13,429.96 I 7 1,606.59 IV 
5 13,824.48 I 10 1,628.48 IV 
6 14,316.25 I 8 1,651.80 IV 
3 14,419.20 I 10 1,655.62 IV 
6 14,668.66 I 1 1,667.38 IV 
7 14,719.08 I 5 1,670.64 1V 
2 16,504.31 I 12 1,678.07 IV 
6 22,291.06 I 4 1,702.02 IV 
7 23,879.13 I 15 1,707.11 IV 
7] 1,721.89 IV 
seg 12 1,747.65 IV 
Ref. 351 — CHC? 10 1,748.10 1V 
5 10 1,768.77 IV 
pLcestnity egy OV rene 12 1,773.01 IV 
Vacuum 8 1,789.15 IV 
12 1,793.38 IV 
th 685.31 lll 12 1,844.67 1V 
5 691.62 Ill 9 1,851.10 IV 
1 782.17 Ill 9 1,855.84 1V 
10 882.24 Ill 15 1,856.64 IV 
10 890.84 I 15 1,874.08 IV 
10 915.87 Ill 5 1,903.52 IV 
2 917.45 tt 5 1,939.58 IV 
5 926.83 Il 3 1,943.31 1V 
30 1,403.08 ll 
30 1,434.85 ll Air 
20 1,487.70 I 
20 1,494.14 Ill 6 2,004.73 IV 
10 1,524.78 Wl 1 2,101.17 IV 
20 1,530.21 ul 8 2,112.31 IV 
30 1,532.95 I 4 2,225.13 IV 
100 1,625.42 Ill 1 1,605.08 IV 
20 1,642.28 ll 
20 1,702.53 Ml Inv 
100 1,748.83 Ill Ref. 353 — C.H.C. 
2 1,767.88 Il ; 
1 1,810.71 TT _Intensity —_Wavelength__ 
30 1,842.41 Il Vacuum 
40 1,850.30 MI 
15 1,862.98 Ul 6 368.67 Vv 
6 370.10 Vv 
Air 10 372.82 Vv 
10 372.94 Vv 
30 2,154.08 ul 2 374.95 Vv 
2 2,154.42 ll 6 375.84 Vv 


6 376.07 Vv 
10 376.79 Vv 
17 378.61 Vv 
3 379.24 v 
9 380.27 v 
11 381.56 Vv 
9 382.14 Vv 
11 382.76 Vv 
10 383.05 Vv 
17 386.21 v 
10 386.70 Vv 
3 388.66 Vv 
14 388.91 AM 
11 390.03 Vv 
11 390.92 v 
9 392.29 Vv 
9 392.46 Vv 
1 393.60 Vv 
25 393.89 Vv 
11 395.74 Vv 
3 397.73 Vv 
10 399.79 Vv 
9 400.05 Vv 
25 400.57 Vv 
25 402.39 v 
3 405.33 Vv 
9 407.28 Vv 
3 407.36 Vv 
9 407.95 v 
9 417.43 Vv 
2 418.45 Vv 
2 423.16 v 
IODINE (1) 
Z = 53 
Iland II 
Ref. 124, 153, 176, 184 
.R: 
Intensity Wavelength 
Vacuum 

2 655.80 Il 
6 659.00 Il 
8 663.98 II 
8 664.52 Il 
8 665.06 II 
150 665.70 II 
1,000 719.55 Il 
1,000 722.98 II 
1,000 798.16 II 
1,200 834.10 Il 
600 847.80 Il 
1,500 873.49 Il 
1,000 875.94 Il 
2,000 879.84 II 
1,500 881.88 II 
1,000 891.00 II 
1,000 893.17 Il 
1,200 1,000.57 II 
1,000 1,003.35 Il 
4,000 1,018.58 II 
10,000 1,034.66 Il 
1,500 1,054.74 II 
2,000 1,066.34 II 
3,000 1,075.21 II 
5,000 1,105.00 Il 
2,500 1,111.16 II 
1,500 1,117.22 Il 
3,500 1,125.25 Il 
2,000 1,131.50 Il 
1,200 1,139.75 ll 
10,000 1,139.80 Il 
1,500 1,154.67 II 
1,000 1,159.87 II 
10,000 1,160.56 Il 
20,000 1,166.48 II 
1,500 1,167.05 Il 
5,000 1,175.84 II 
10,000 1,178.65 Il 
15,000 1,187.34 Il 
10,000 1,190.85 Il 
15 1,195.29 I 
5,000 1,198.88 II 
7,000 1,200.22 II 
200 1,218.41 I 
20,000 1,220.89 Il 
600 1,224.05 I 


IODINE (Cont.) 


600 
500 
20,000 
600 
2,500 
3,000 
800 


° 


1,224.08 
1,228.89 
1,234.06 
1,251.34 
1,259.15 
1,259.51 
1,261.27 
1,267.57 
1,267.60 
1,275.26 
1,289.40 
1,300.34 
1,302.98 
1,313.95 
1,317.54 
1,330.19 
1,336.52 
1,355.10 
1,357.97 
1,360.97 
1,361.11 
1,367.71 
1,368.22 
1,383.23 
1,390.75 
1,392.90 
1,400.0) 
1,425.49 
1,446.26 
1,453.18 
1,457.39 
1,457.47 
1,457.98 
1,458.79 
1,459.15 
1,465.83 
1,485.92 
1,492.89 
1,507.04 
1,514.68 
1,518.05 
1,526.45 
1,593.58 
1,617.60 
1,640.78 
1,702.07 
1,782.76 
1,799.09 
1,830.38 
1,844.45 


Air 


2,061.63 
2,408.01 
2,419.18 
2,494.74 
2,533.60 
2,534.27 
2,566.24 
2,582.79 
2,593.46 
2,688.98 
2,730.12 
2,765.15 
2,808.59 
2,878.63 
2,993.87 
3,078.75 
3,161.03 
3,175.07 
3,355.53 
3,424.99 
3,497.41 
3,526.90 
3,742.14 
4,102.23 
4,129.21 
4,134.15 
4,321.84 
4,452.86 
4,599.77 
4,632.45 
4,666.48 
4,675.53 
4,763.31 
4,862.32 
4,916.94 
4,986.92 
5,065.37 


aaaaa 


$,119.29 
5,149.73 
5,161.20 
5,176.19 
5,216.27 
5,228.97 
5,234.57 
5,245.71 

5,269.36 
5,299.78 
$,322.80 
5,338.22 
5,345.15 
5,369.86 
5,405.42 
5,407.36 
5,427.06 
5,435.83 
5,438.00 
5,464.62 
5,491.50 
5,496.94 
5,504.72 
5,522.06 
5,598.52 
5,600.32 
5,612.89 
5,625.69 
5,678.08 
5,690.91 

5,702.05 

5,710.53 

5,738.27 
5,760.72 
5,764.33 

5,774.83 

5,787.02 

5,894.03 

5,950.25 

5,984.86 
6,024.08 
6,068.93 

6,074.98 
6,082.43 

6,127.49 
6,191.88 

6,204.86 
6,213.10 
6,244.48 

6,257.49 
6,293.98 

6,313.13 
6,330.37 
6,333.50 
6,337.85 

6,339.44 
6,359.16 
6,566.49 
6,583.75 

6,585.27 

6,619.66 
6,661.11 

6,665.96 
6,697.29 
6,718.83 

6,732.03 
6,812.57 
6,958.78 
6,989.78 
7,085.21 

7,120.05 
7,122.05 
7,142.06 
7,164.79 
7,191.66 
7,227.30 
7,236.78 
7,237.84 
7,351.35 
7,402.06 
7,410.50 
7,416.48 
7,468.99 
7,490.52 
7,554.18 
7,556.65 
7,700.20 
7,798.98 
7,897.98 
7,969.48 


I 1,000 8,003.63 I 
II 99,000 8,043.74 | 
Il 300 8,065.70 I 
Il 1,000 8,090.76 I 
II 800 8,169.38 I 
Il 500 8,222.57 I 

I 4,000 8,240.05 I 
II 10,000 8,393.30 I 
il 150 8,414.60 Il 
Il 1,000 8,486.11 I 
II 1,500 8,664.95 I 
II 500 8,700.80 I 
II 250 8,748.22 I 
II 1,000 8,853.24 I 
II 2,000 8,853.80 I 
II 3,000 8,857.50 I 

I 1,000 8,898.50 I 
II 400 8,964.69 I 
Il 400 8,993.13 I 
II 5,000 9,022.40 I 
II 15,000 9,058.33 I 
II 1,000 9,098.86 I 
II 12,000 9,113.91 I 
II 600 9,128.03 I 
II 30 9,195.30 II 
Il 600 9,227.74 I 
ll 1,000 9,335.05 I 
II 4,000 9,426.71 I 
II 3,000 9,427.15 I 
II 10 9,480.33 II 
II 2,000 9,598.22 I 
II 2,000 9,649.61 I 
II 3,000 9,653.06 | 
II 5,000 9.731.73 I 

I 500 10,003.05 I 
ll 750 10,131.16 I 
ll 1,000 10,238.82 I 

I 400 10,375.20 I 
u 400 10,391.74 I 

I 6 10,405.49 Il 

I 5,000 10,466.54 I 
Ul 1 11,084.68 Ul 
ll 400 11,236.56 I 

I 350 11,558.46 I 
Il 320 11,778.34 I 

I 450 11,996.86 I 
ll 300 12,033.69 I 

I 150 12,304.58 I 

I 60 13,149.16 I 
u 140 13,958.27 I 

I 200 14,287.02 I 

I 100 14,460.00 I 

I 225 15,032.57 I 

I 105 15,528.65 I 

I 150 16,037.33 I 

I 15 18,275.71 I 

I 20 18,348.52 I 

I 15 18,982.41 I 

I 35 19,070.17 I 

I 110 19,105.12 I 

I 50 19,370.02 I 

I 10 20,648.69 I 
Il 220 22,183.03 I 

I 150 22,226.53 I 
Il 30 22,309.21 I 

I 32 24,420.82 I 
Il 12 27,365.42 I 
II 9 27,573.05 I 

I 10 30,361.93 I 
Il 8 30,383.88 I 

I 10 34,295.73 I 

I 9 34,513.11 I 

I =! 40,228.54 I 

I 2 41,633.80 I 

I 

I III 

' Ref. 20, 21, 161 —L.J.R. 
ul Antensity, © _Wavelength_ 

: Vacuum 

I 6 666.81 Wl 

I 8 705.11 Ill 

I a 784.64 Ill 

I af 784.80 Ill 

I 8 795.52 ll 

I 2] 865.97 Ill 
II 5 920.38 IH 

I 6 961.17 I 

I 6 1,078.58 Ill 


8 1,094.20 Ill 
4 1,244.66 ll 
8 1,252.35 ll 
5 1,306.93 Ill 
Air 
1 2,224.43 ll 
1 2,238.12 ll 
3 2,249.31 Il 
2 2,309.38 Ill 
3 2,340.85 Ill 
3 2,350.43 Wl 
2 2,353.46 Il 
4 2,367.74 Il 
2 2,371.45 Ill 
3 2,372.45 ll 
4 2,376.47 I 
4 2,387.12 lll 
3 2,392.01 Ill 
2 2,403.06 Il 
2 2,403.63 IIL 
2 2,414.85 ll 
2 2,418.49 I 
2 2,418.85 Ill 
2 2,423.91 Ill 
5 2,426.12 Il 
3 2,434.88 Ill 
2 2,462.50 Il 
3 2,466.69 Il 
3 2,466.99 Ill 
6 2,475.36 Ill 
4 2,489.27 Ill 
2 2,493.21 Ill 
2 2,494.27 ul 
3 2,495.16 Ill 
2 2,496.07 I 
3 2,501.41 Il 
2 2,516.82 Ill 
6 2,519.75 Ill 
4 2,521.72 Ill 
3 2,531.99 Ill 
v2 2,537.56 Il 
7 2,545.71 Ul 
4 2,640.77 ll 
4 2,642.11 Il 
6 2,652.25 Ill 
2 2,818.48 Ill 
2 2,839.44 Ill 
4 2,864.67 ll 
4 2,885.15 Ill 
3 2,910.98 Ill 
3 2,917.35 Ill 
74 2,931.11 Ill 
2 3,005.68 ll 
3 3,069.23 Ill 
3 3,153.88 Ill 
3 3,170.14 Ill 
3 3,181.66 Ill 
3 3,210.14 Il 
4 3,213.49 Il 
4 3,224.93 Ill 
2 3,300.47 Ill 
2 3,479.53 Ill 
I 3,546.92 Il 
3 3,613.81 ll 
2 3,754.40 Ill 
2 3,754.55 Ill 
3 3,963.16 Ill 
3 4,077.14 ll 
IIV 
Ref. 21,158 —L.J.R. 
Intensity Wavelength 
Vacuum 
5 601.86 IV 
6 612.46 IV 
4 615.17 IV 
4 654.22 IV 
4 654.56 IV 
7 919.28 IV 
Air 
5 2,249.30 IV 
4 2,340.84 IV 
7! 2,361.13 IV 
5 2,367.75 IV 


IODINE (Cont.) 


6 2,372.45 IV 
zi 2,376.46 IV 
4 2,385.28 IV 
8 2,387.11 IV 
6 2,392.00 IV 
4 2,403.05 IV 
2 2,418.45 IV 
3 2,423.89 IV 
9 2,426.10 IV 
6 2,434.85 IV 
3 2,466.68 IV 
3 2,466.96 IV 
8 2,475.35 IV 
4 2,485.51 IV 
5 2,489.24 IV 
4 2,493.20 IV 
2 2,501.38 IV 
3 2,513.74 IV 
8 2,519.74 IV 
6 2,521.72 IV 
4 2,531.98 IV 
o 2,537.54 IV 
8 2,545.67 IV 
4 2,640.77 1V 
5 2,642.11 IV 
8 2,652.23 IV 
3 2,818.45 IV 
6 2,864.68 IV 
4 2,910.97 IV 
5 2.91735 IV 
4 3,069.17 IV 
4 3,170.11 IV 
4 3,181.64 IV 
4 3,210.12 IV 
6 3,213.48 IV 
6 3,224.90 IV 
4 3,546.90 IV 
IV 
Ref. 84 — L.J.R. 
Intensity Wavelength 
cata tht ts Pe 
Vacuum 
30 363.78 Vv 
36 380.74 \ 
45 565.53 Vv 
50 607.57 Vv 
IRIDIUM (Ir) 
Zix= TT 
Ir land II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Sete tt 
Air 
9,900 2,010.65 I 
8,700 2,022.35 I 
15,000 2,033.57 I 
6,200 2,052.22 I 
5,000 2,060.64 I 
3,700 2,083.22 I 
3,100 2,085.74 I 
17,000 2,088.82 I 
14,000 2,092.63 I 
2,700 2,112.68 I 
1,800 2,119.54 I 
2,000 2,125.44 I 
4,500 2,126.81 Il 
2,000 2,127.52 I 
4,500 2,127.94 I 
3,700 2,148.22 I 
2,500 2,150.54 I 
3,500 2,152.68 Il 
2,900- 2,155.81 I 
7,900 2,158.05 I 
2,100 2,162.88 I 
5,800 2,169.42 ll 
4,500 2,175.24 I 
2,700 2,178.17 I 
1,600 2,187.43 Il 
1,100 2,190.38 Il 
740 2,191.64 I 
910 2,208.09 II 
1,300 2,220.37 I 
790 2,221.07 II 


2,242.68 
2,245.76 
2,253.38 
2,253.49 

2,255.10 
2,255.81 

2,258.51 

2,258.86 

2,264.61 

2,266.33 

2,268.90 
2,280.00 
2,281.02 
2,281.91 

2,284.60 
2,295.08 
2,298.05 
2,298.16 
2,299.53 
2,300.50 
2,304.22 
2,305.47 
2,307.27 
2,308.93 
2,315.38 
2,321.45 
2,321.58 
2,327.98 
2,333.30 
2,333.84 
2,334.50 
2,343.18 
2,343.61 
2,352.62 
2,355.00 
25351553 
2,358.16 
2,360.73 
2,363.04 
2,368.04 
2,372.77 
2,375.09 
2,377.28 
2,377.98 
2,379.38 
2,381.62 
2,383.17 
2,386.58 
2,386.89 
2,390.62 
2,391.18 
2,407.59 
2,409.37 
2,410.17 
2,410.73 
2,413.31 
2,415.86 
2,418.11 
2,424.32 
2,424.66 
2,424.89 
2,424.99 
2,425.66 
2,426.53 
2,427.61 
2,431.24 
2,431.94 
2,432.36 
2,432.58 
2,435.14 
2,445.34 
2,447.76 
2,448.23 
2,452.81 
2,455.61 
2,455.87 
2,457.03 
2,457.23 
2,465.09 
2,467.30 
2,475.12 
2,478.11 
2,481.18 
2,485.38 
2,493.08 
2,496.27 
2,502.63 
2,502.98 
2,504.37 


E-263 


2,505.74 
2,507.63 
2,509.71 
2,511.94 
2,512.58 
2,513.71 
2,515.36 
2,524.88 
2,525.05 
2,532.52 
2,533.13 
2,534.46 
2,537.22 
2,537.68 
2,541.48 
2,542.02 
2,542.80 
2,543.97 
2,545.54 
2,546.03 
2,547.20 
2,547.69 
2,551.40 
2,554.40 
2,555.35 
2,555.88 
2,563.28 
2,564.18 
2,569.88 
2,570.62 
2,572.70 
2,577.26 
2,578.71 
2,579.49 
2,592.06 
2,599.04 
2,602.04 
2,604.55 
2,607.52 
2,608.25 
2,611.30 
2,614.98 
2,617.78 
2,619.88 
2,623.64 
2,625.32 
2,626.76 
2,634.17 
2,635.27 
2,639.42 
2,639.71 
2,644.19 
2,653.76 
2,656.81 
2,661.98 
2,662.63 
2,664.79 
2,668.99 
2,669.91 
2,671.84 
2,673.61 
2,676.83 
2,684.04 
2,692.34 
2,694.23 
2,704.03 
2,712.74 
2,744.00 
2,772.46 
2,775.55 
2,781.29 
2,785.22 
2,797.35 
2,797.70 
2,798.18 
2,800.82 
2,823.18 
2,824.45 
2,833.24 
2,835.66 
2,836.40 
2,837.33 
2,839.16 
2,840.22 
2,842.28 
2,849.72 
2,863.84 
2,875.60 
2,875.98 


_ _ 
ee 


ee 


_ 
ee 


_ 
ey 


_ 


_ 
CD eA ee ee ee er enn 


2,877.68 
2,879.41 
2,882.64 
2,897.15 
2,901.95 
2,904.80 
2,907.24 
2,916.36 
2,918.57 
2,924.79 
2,934.64 
2,936.68 
2,938.47 
2,939.27 
2,940.54 
2,943.15 
2,946.97 
2,949.76 
2,951.22 
2,962.99 
2,974.95 
2,980.65 
2,985.80 
2,990.62 
2,996.08 
2,997.41 
3,002.25 
3,003.63 
3,011.69 
3,016.43 
3,017.31 
3,019.23 
3,025.82 
3,029.36 
3,039.26 
3,042.65 
3,047.16 
3,049.44 
3,057.28 
3,068.89 
3,069.09 
3,069.71 
3,076.69 
3,083.22 
3,086.44 
3,088.04 
3,100.29 
3,100.45 
3,120.76 
3,121.78 
3,133.32 
3,150.61 
3,154.74 
3,159.15 
3,168.18 
3,168.88 
3,177.58 
3,180.35 
3,198.92 
3,212.12 
3,219.51 
3,220.78 
3,221.28 
3,229.28 
3,230.76 
3,241.52 
3,262.01 
3,266.44 
3,277.28 
3,287.59 
3,310.52 
3,322.60 
3,334.16 
3,368.48 
3,437.02 
3,437.50 
3,448.97 
3,513.64 
3,515.95 
3,522.03 
3,557.17 
3,558.99 
3,573.72 
3,594.39 
3,609.77 
3,617.21 

3,626.29 
3,628.67 
3,636.20 


Pe me ee me tee te mee te ne te ett et tt pam pete tt ett tet et ett ee 


Fee tN ied Sent Aa met bt at ty aah Pa 8 be Pee ed Dh ron fed gfe dD ems dae hi A}, em ded og Be, | ing. bond dredged ns Pu ibd «|e oped se ow ed Pn, 


IRIDIUM (Cont.) 


3,661.71 
3,664.62 
3,674.98 
3,687.08 
3,725.38 
3,731.36 
3,738.53 
3,747.20 
3,793.79 
3,800.12 
3,817.24 
3,865.64 
3,902.51 
3,915.38 
3,934.84 
3,946.27 
3,976.31 
3,992.12 
4,020.03 
4,033.76 
4,040.08 
4,069.92 
4,070.68 
4,092.61 
4,115.78 
4,127.92 
4,155.70 
4,166.04 
4,172.56 
4,182.47 
4,183.21 
4,185.66 
4,197.54 
4,217.76 
4,220.80 
4,259.11 
4,265.30 
4,268.10 
4,286.62 


4,301.60" 


4,310.59 
4,311.50 
4,351.30 
4,352.56 
4,392.59 
4,399.47 
4,403.78 
4,426.27 
4,450.18 
4,478.48 
4,495.35 
4,496.03 
4,545.68 
4,548.48 
4,550.78 
4,568.09 
4,570.02 
4,604.48 
4,616.39 
4,656.18 
4,668.99 
4,708.88 
4,728.86 
4,731.86 
4,756.46 
4,757.96 
4,778.16 
4,795.67 
4,807.14 
4,809.47 
4,840.77 
4,845.38 
4,938.09 


5,625.55 


_ 


ee ee ee ee 


5,828.55 
5,882.30 
5,887.36 
5,894.06 
6,026.10 
6,067.83 
6,110.67 
6,288.28 
6,334.44 
6,624.73 
6,686.08 
6,830.01 
6,929.88 
7,183.71 
7,834.32 


IRON (Fe) 
Z = 26 
Fe Land II 


a 


Ref. 56, 63, 105, 138, 174, 278 


— H.M.C. and H.C. 


Intensity 
Vacuum 
12 1,055.27 
15 1,068.36 
15 1,071.60 
15 1,096.89 
12 1,099.12 
18 1,112.09 
12 1,121.99 
12 1,122.86 
12 1,128.07 
12 1,130.43 
15 1,133.41 
12 1,133.68 
12 1,138.64 
12 1,142.33 
12 1,143.23 
18 1,144.95 
12 1,147.41 
15 1,148.29 
12 1,151.16 
12 1,267.44 
12 1,272.00 
12 1,371.02 
12 1,563.79 
12 1,580.62 
18 1,608.46 
12 1,618.47 
15 1,621.68 
15 1,629.15 
15 1,631.12 
18 1,635.40 
15 1,636.32 
15 1,639.40 
12 1,641.76 
12 1,647.16 
12 1,670.74 
12 1,702.04 
12 1,761.38 
20 1,785.26 
20 1,786.74 
18 1,788.07 
30 1,934,538 
25 1,937.269 
50 1,946.988 
25 1,951.571 
30 1,952.59 
30 1,953.005 
60 1,957.823 
60 1,960.144 
30 1,961.25 
50 1,962.111 
12 1,963.11 
Air 

100 2,084,122 
50 2,157.794 
15 2,162.02 
40 2,166.773 

300 2,178.118 

250 2,186.486 
60 2,186,892 


Wavelength 


= 
— ee ee 


E-264 


2,187.195 
2,191.839 
2,196.043 
2,200.390 
2,200.724 
2,208.41 
2,213.65 
2,218.26 
2,220.38 
2,245.58 
2,250.790 
2,251.874 
2.255000 
2,259.511 
2,264.389 
2,267.085 
2,267.469 
2,270.862 
2,272.070 
2,276.026 
2,279.937 
2,284.086 
2,287.250 
2,292.524 
2,294.41 
2,297.787 
2,298.169 
2,299.220 
2,300. 142 
2,301.684 
2,303.424 
2,303.581 
2,308.999 
2,313.104 
2,320.358 
2,327.40 
2,327.88 
2,331.31 
2,331.97 
2,332.80 
2,338.01 
2,343.49 
2,343.96 


2,344.28 
2,344.98 


2,345.34 
2,348.11 
2,348.30 
2,351.20 
2,351.67 
2,352.31 
2,353.47 
2,353.68 
2,354.48 
2,354.89 
2,359.12 
2,359.59 
2,360.00 
2,360.29 
2,360.51 
2,362.02 
2,363.86 
2,364.83 
2,365.76 
2,366.59 
2,368.59 
2,369.456 
2,369.95 
2,370.50 
2,371.430 
2,373.624 
2,373.74 
2,374.518 
2,375.19 
2,376.43 
2,378.13 
2,379.27 
2,379.41 
2,380.20 
2,380.76 
2,381.835 
2,382.04 
2,382.90 
2,383.06 
2,383.25 
2,384.39 
2,388.37 
2,388.63 
2,389.973 


2,390.10 
2,390.77 
2,391.48 
2,392.58 
2,395.42 
2,395.62 
2,396.72 
2,399.24 
2,400.05 
2,401.29 
2,404.43 
2,404.88 
2,406.66 
2,406.97 
2,410.52 
2,411.07 
2,411.81 
2,413.31 
2,416.45 
2,417.87 
2,418.44 
2,420.396 
2,422.69 
2,423.089 
2,423.21 
2,424.14 
2,424.39 
2,424.59 
2,428.29 
2,428.36 
2,428.80 
2,429.03 
2,429.39 
2,429.86 
2,430.08 
2,431.02 
2,432.26 
2,432.87 
2,434.06 
2,434.24 
2,434.65 
2,434.73 
2,434.95 
2,436.62 
2,438.182 
2,439.30 
2,439.74 
2,440.11 
2,440.42 
2,442.37 
2,442.57 
2,443.71 
2,443 .872 


2,457.09 


2,458.78 
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2,467.732 
2,468.29 
2,468.879 
2,469.51 
2,470.41 
2,470.67 
2,470.965 
2,472.336 
2,472.43 
2,472.60 
2,472.895 
2,473.16 
2,473.32 
2,474.05 
2,474.814 
2,475.12 
2,475.54 
2,476.26 
2,476.657 
2,477.34 
2,478.57 
2,479.480 
2,479.776 
2,480.16 
2,481.05 
2,482.12 
2,482.32 
2,482.66 
2,482.87 
2,483.271 
2,483.533 
2,483.72 
2,484.185 
2,484.24 
2,484.44 
2,485.990 
2,486.373 
2,486.691 
2,487.066 
2,487.370 
2,488.143 
2,488.945 
2,489.48 
2,489.750 
2,489.83 
2,489.913 
2,490.644 
2,490.71 
2,490.86 
2,491.155 
2,491.40 
2,492.34 
2,493.18 
2,493.26 
2,493.88 
2,494.000 
2,494.251 
2,495.87 
2,496.533 
2,497.82 
2,498.90 
2,500.92 
2,501.132 
2,501.31 
2,501.693 
2,502.39 
2,503.33 
2,503.57 
2,503.87 
2,506.09 
2,506.80 
2,507.900 
2,508.34 
2,508.753 
2,510.835 
2,511.76 
2,512.275 
2,512.365 
2,514.38 
2,516.570 
201713 
2,517.661 
2,518.102 
2,519.05 
2,519.629 
2,521.09 
2,521.82 
2,522.480 
2,522.849 


2,523.66 
2,524,293 
2,525.02 
2,525.39 
2,526.07 
2,526.29 
2,527.10 
2,527.435 
2,527.70 
2,528.88 
2,529.08 
2,529.135 
2,529.23 
2,529.31 
2,529.55 
2,529.836 
2,530.11 
2,530.687 
2,531.87 
2,533.63 
2,533.80 
2,534.42 
2,535.49 
2,535.607 
2,536.67 
2,536.792 
2,536.80 
2,536.84 
2,537.14 
2,538.20 
2,538.50 
2,538.68 
2,538.80 
2,538.91 
2,538.99 
2,539.357 
2,540.52 
2,540.66 
2,540.972 
2,541.10 
2,541.84 
2,542.10 
2,542.78 
2,543.38 
2,543.92 
2,544.70 
2,544.97 
2,545.22 
2,545.44 
2,545.978 
2,546.44 
2,546.67 
2,546.87 
2,548.59 
2,548.74 
2,549.08 
2,549.39 
2,549.46 
2,549.613 
2,549.77 
2,550.03 
2,550.15 
2,550.68 
2,560.28 
2,562.09 
2,562.53 
2,563.48 
2,566.22 
2,566.91 
2,570.52 
2,570.85 
2,574.36 
2,575.74 
2,576.691 
2,576.86 
2,577.92 
2,582.58 
2,584.54 
2,593.51 
2,605.34 
2,605.42 
2,605.657 
2,606.51 
2,606.827 
2,611.07 
2,611.87 
2,618.018 
2,619.07 
2,620.69 
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2,621.67 
2,623.53 
2,625.49 
2,625.67 
2,628.29 
2,630.07 
2,631.05 
2,631.32 
2,631.61 
2,632.237 
2,635.809 
2,641.646 
2,643.998 
2,664.66 
2,666.64 
2,666.812 
2,666.965 
2,679.062 
2,684.75 
2,689.212 
2,692.60 
2,696.28 
2,699. 106 
2,703.99 
2,706.012 
2,706.582 
2,708.571 
2,709.05 
2,711.655 
2,714.41 
2,716.22 
2,716.257 
2,717.786 
2,717.87 
2,718.436 
2,719.027 
2,719.420 
2,720.197 
2,720.903 
2,723.578 
2,724.88 
2,724.953 
2,726.05 
2,726.235 
2,727.38 
2,727.54 
2,728.020 
2,728.820 
2,728.90 
2,730.73 
2,733.581 
2,734.005 
2,734.268 
2,735.475 
2,735.612 
2,737.310 
2,737.83 
2,139.55 
2,742.254 
2,742.405 
2,743.20 
2,743.565 
2,744.068 
2,744.527 
2,746.48 
2,749.32 
2,749.48 
2,750.140 
2,751.13 
2,752.15 
2,753.29 
2,753.69 
2,754.032 
2,754.426 
2,754.89 
2,755.73 
2,756.328 
2,757.316 
2,759.81 
2,761.780 
2,761.81 
2,762.026 
2,762.772 
2,763.109 
2,763.66 
2,765.13 
2,766.910 
2,767 .522 
2,769.30 


2,769.35 
2,772.07 
2,773.23 
2,774.69 
2,776.91 
2,778.07 
2,778.220 
2,779.30 
2,783.69 
2,785.19 
2,788.10 
2,793.89 
2,797.78 
2,799.29 
2,804,521 
2,806.98 
2,813.287 
2,823.276 
2,825.56 
2,825.687 
2,828.808 
2,831.56 
2,832.436 
2,835.950 
2,838.119 
2,839.51 
2,839.80 
2,840.65 
2,843.631 
2,843.977 
2,845.594 
2,848.11 
2,848.32 
2,851.797 
2,856.91 
2,858.34 
2,869.307 
2,872.334 
2,874.172 
2,894.504 
2,912.157 
2,929.007 
2,936.903 
2,941.343 
2,944.40 
2,947.876 
2,950.24 
2,953.940 
2,957.364 
2,959.99 
2,965.254 
2,966.898 
2,969.36 
2,970.099 
2,970.52 
2,973.132 
2,973.235 
2,981.445 
2,983.570 
2,984.77 
2,984.82 
2,985.54 
2,994.427 
2,994.502 
2,999.512 
3,000.451 
3,000.948 
3,001.655 
3,002.64 
3,007.282 
3,008.14 
3,009.569 
3,017.627 
3,018.983 
3,020.01 
3,020.491 
3,020.639 
3,021.073 
3,024.032 
3,025.638 
3,025.842 
3,030. 148 
3,031.214 
3,034.484 
3,036.96 
3,037.389 
3,041.637 
3,047.604 
3,057.446 
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1,000 


3,059.086 
3,067.244 
3,075.719 
3,091.577 
3,098. 189 
3,099.895 
3,099.968 
3,100.303 
3, 100.665 
3,154.20 

3,175.445 
3,184,895 
3,191.659 
3,193.226 
3,193.299 
3,196.08 

3,196.928 
3,199.500 
3,200.47 

3,205.398 
3,211.67 

3,211.88 

3,213.31 

3,214.011 
3,214.396 
3,215.938 
3,217.377 
3,219.583 
3,219.766 
3,222.045 
3,225.78 

3,227.73 

3,227.796 
3,230.42 

3,233.05 

3,233.967 
3,234.613 
3,236.222 
3,239.433 
3,244.187 
3,246.005 
3,254.36 

3,265.046 
3,265.617 
3,271.000 
3,280.26 

3,286.75 

3,305.97 

3,306.343 
3,355.227 
3,355.517 
3,369.546 
3,370.783 
3,378.678 
3,380.110 
3,383.978 
3,388.13 

3,392.304 
3,392.651 
3,399.333 
3,404.353 
3,407.458 
3,413.131 
3,424,284 
3,427.119 
3,428.748 
3,440.606 
3,440.989 
3,443.876 
3,445.149 
3,453.61 

3,465.860 
3,475.450 
3,476.702 
3,490.574 
3,497.840 
3,513.817 
3,521.261 
3,526.040 
3,526.166 
3,526.237 
3,526.381 
3,526.467 
3,533.199 
3,536.556 
3,541.083 
3,542.075 
3,553.739 
3,554,925 
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3,556.878 
3,558.515 
3,565.379 
3,570.097 
3,570.25 

3,571.996 
3,573.393 
3,573.829 
3,573.888 
3,581.19 

3,582.199 
3,584.660 
3,584,929 
3,585.319 
3,585.705 
3,586. 103 
3,586.984 
3,594.633 
3,603.204 
3,605.454 
3,606.680 
3,608.859 
3,610.16 

3,612.068 
3,617.788 
3,618.768 
3,621.462 
3,622.004 
3,623.19 

3,631.096 
3,631.463 
3,632.041 
3,638.298 
3,640.389 
3,643.717 
3,647.842 
3,649. 506 
3,650.279 
3,651.467 
3,670.024 
3,670.089 
3,676.311 
3,677.629 
3,679.913 
3,682,242 
3,683.054 
3,684. 107 
3,685.998 
3,687.456 
3,689.477 
3,694.008 
3,695.051 
3,701.086 
3,704.462 
3,705.566 
3,707.041 
3,707.821 
3,707.919 
3,709.246 
3,716.442 
3,719.935 
3,722.563 
3,724.377 
3,725.491 
3,727.093 
3,727.619 
3,732.396 
3,733.317 
3,734,864 
3,735.324 
3,737.131 
3,738.306 
3,743.362 
3,743.47 

3,745.561 
3,745.899 
3,748.262 
3,748.964 
3,749.485 
3,758.232 
3,760.05 

3,763.788 
3,765.54 

3,767.191 
3,776.452 
3,785.95 

3,786.68 

3,787.880 
3,790.092 
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3,794.34 
3,795 .002 
3,797.518 
3,798.511 
3,799.547 
3,805.345 
3,806.696 
3,812.964 
3,813.059 
3,815.840 
3,820.425 
3,821.179 
3,824,306 
3,824,444 
3,825.880 
3,827.823 
3,834,222 
3,839.257 
3,840.437 
3,841.047 
3,843.256 
3,846.800 
3,849.96 

3,850.817 
3,856.372 
3,859.212 
3,859.911 
3,865.523 
3,867.215 
3,872.501 
3,873.761 
3,878.018 
3,878.573 
3,886.282 
3,887.048 
3,888.513 
3,895 .656 
3,899. 707 
3,902.945 
3,906.479 
3,916.731 
3,920.258 
3,922.911 
3,927.920 
3,930.296 
3,948.774 
3,949.953 
3,951.164 
3,952.601 
3,956.454 
3,956.68 

3,966.614 
3,969.257 
3,977.741 
3,981.771 
3,983.956 
3,994.114 
3,997.392 
3,998.053 
4,005.241 
4,009.713 
4,014.53 

4,021.867 
4,040.638 
4,045.813 
4,063.594 
4,066.975 
4,067.977 
4,071.737 
4,076.629 
4,100.737 
4,107.489 
4,118.544 
4,127.608 
4,132.058 
4,134.676 
4,136,997 
4,143.415 
4,143,869 
4,153.898 
4,154,500 
4,156.799 
4,172.744 
4,174.912 
4,175.635 
4,177.593 
4,181.754 
4,184,891 
4,187.038 
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4,187.795 
4,191.430 
4,195.329 
4,198.304 
4,199.095 
4,202.029 
4,203.984 
4,206.696 
4,210.343 
4,216.183 
4,219.360 
4,222.212 
4,225.956 
4,227.423 
4,233.17 

4,233.602 
4,235.936 
4,238.809 
4,247.425 
4,250. 118 
4,250.787 
4,258.315 
4,260.473 
4,271.153 
4,271.759 
4,282.402 
4,291.462 
4,299.234 
4,307.901 
4,315.084 
4,325.761 
4,352.734 
4,369.771 
4,375.929 
4,383.544 
4,404.750 
4,415.122 
4,427.299 
4,461.652 
4,466.551 
4,476.017 
4,482,169 
4,482.252 
4,489.739 
4,528.613 
4,583.83 

4,647.433 
4,736.771 
4,859.741 
4,871.317 
4,872. 136 
4,878.208 
4,890.754 
4,891.492 
4,903.309 
4,918.992 
4,920.502 
4,923.92 

4,957.597 


5,168.897 
5,169.03 
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5,171.595 
5,191.454 
5,192.343 
5,194,941 
5,204,582 
5,215.179 
5,216.274 
5,216.85 
5,226.862 
5,227.150 
5,227.49 
5,232.939 
5,247.95 
5,251.23 
5,260.26 
5,264.18 
5,266.555 
5,269.537 
5,270.357 
5,281.789 
5,283.621 
5,302.299 
5,306.18 
5,316.23 
$,324.178 
5,328.038 
5,328.531 
5,332.899 
5,339.59 
5,339.928 
5,341 .023 
5,364.87 
5,367.47 
5,369.96 
5,371.489 
5,383.37 
5,387.06 
5,393.167 
5,395.86 
5,397.127 
5,402.06 
5,404.12 
5,405.774 
5,410.91 
5,415.20 
5,424.07 
5,427.83 
5,429.695 
5,429.99 
5,434,523 
5,446.871 
5,455.45 
5,455.609 
5,465.93 
5,466.94 
5,482.31 
5,493.83 
5,497.516 
5,501.464 
5,506.20 
5,506.778 
5,510.78 
5,529.06 
5,544.76 
5,569.618 
5,572.841 
5,586.755 
5,615.644 
5,624.541 
5,645.40 
5,662.515 
5,762.990 
5,783.63 
5,862.353 
5,885.02 
5,902.82 
5,914.114 
5,955.70 
5,986.956 
5,961.71 
5,962.4 
5,965.63 
6,065.482 
6,102.159 
6,136.614 
6,137.694 
6,147.73 
6,149.24 
6,175.16 


6,191.558 
6,213.429 
6,219.279 
6,230.726 
6,238.37 
6,246.317 
6,247.56 
6,252.554 
6,305.32 
6,331.97 
6,383.75 
6,393 .602 
6,399.999 
6,411.647 
6,416.90 
6,421,349 
6,430.844 
6,446.43 
6,456.38 
6,494.981 
6,516.05 
6,546.239 
6,592.913 
6,677.989 
6,855.18 
6,945.21 
7,067.44 
7,130.94 
7,164.443 
7,187.313 
7,207.381 
7,224.51 
7,307.97 
7,320.70 
7,376.46 
7,445.746 
7,462.38 
7,495.059 
7,511.045 
7,586.04 
7 i 8 Ve | 
7,780.59 
7,832.22 
7,937.131 
7,945.984 
7,998.939 
8,046.047 
8,085.176 
8,220.41 
8,327.053 
8,331.908 
8,387.770 
8,468.404 
8,514.069 
8,661.898 
8,688.621 
8,793.38 
8,824.23 
8,866.96 


8,999, 56 
10,216.32 


10,469.65 
11,119.80 
11,374.08 
11,422.32 
11,439.12 
11,593.59 
11,607.57 
11,638.26 
11,689.98 
11,783.26 
11,882.84 
11,884.08 
11,973.05 
12,638.71 
12,879.76 
13,565.04 
14,236.25 
14,285.11 
14,292.38 
14,308.69 
14,400.56 
14,442.28 
14,512.23 
14,555.06 
14,565.95 
14,826.43 
15,051.77 
15,207.55 
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94 15,294.58 I 
16 15,335.40 I 
30 15,621.67 I 
25 15,631.97 I 
14 15,723.59 I 
41 15,769.42 I 
28 15,813.13 I 
13 16,444.82 I 
20 16,486.69 I 
105 18,856.65 I 
47 18,987.01 I 
25 19,113.68 I 
22 19,791.88 I 
14 22,380.82 I 
21 22,619.85 I 
38 26,222.04 I 
17 26,659.22 I 
Fe III 
Ref. 71, 101 — J.R. 
Vacuum 

6 728.81 III 
5 730.00 Ill 
5 737.71 Il 
5 739.26 Ill 
9 807.55 Ill 
8 807.86 Ill 
8 808.84 lll 
Seep 811.28 Ill 
10 813.38 Ill 
8 838.05 Ill 
10 844,28 Ill 
9 845.41 lll 
8 Ww 847.42 Ill 
8 859.72 III 
8 p 861.76 HI 
10 p 861.83 Ill 
8 873.46 II 
9 890.76 Ill 
10 891.17 lll 
8 891.44 Ill 
8 899.42 Il 
10 950.33 Ill 
10 981.37 lll 
10 w 983.88 Ill 
8 985.82 Ill 
9 991.23 III 
9 1,017.25 Ill 
8 1,017.74 Ill 
8 1,018.29 Ill 
8 1,032.12 Ill 
8 1,063.87 Ill 
9 1,122.53 Ul 
9 1,124.88 III 
8 1,128.02 Ill 
10 h 1,505.17 Ill 
10 hh 1,538.63 Il 
12 h 1,550.20 Ill 
10 h 1,601.21 Il 
10 1,869.83 Ill 
12 1,877.99 Ill 
10 1,882.05 Ill 
12 1,886.76 Ill 
13 1,890.67 Ill 
11 1,893.98 Ill 
20 1,895.46 Ill 
10 s 1,907.58 Ill 
19 1,914.06 Ill 
15 1,915.08 Ill 
15 1,922.79 Ill 
103 \p 1,926.01 Ill 
18 1,926.30 III 
15 1,930.39 III 
14 1,931.51 Ill 
14 1,937.34 Ill 
10 | 1,938.90 III 
14 s 1,943.48 Il 
12 1,945.34 Ill 
10 1,950.33 Ill 
12 1,951.01 Ill 
11 1,952.65 Il 
13 1,953.32 ll 
10 1,953.49 Ill 
10 w 1,954.22 Ill 
11 1,958.58 Ill 
13 1,960.32 Ill 


_ 


emmON © ON © © SO © &© © OS O & © & & Ow 


—— 


1,987.50 
1,991.61 
1,994.07 
1,995.56 
1,996.42 


Air 


2,061.55 
2,068.24 
2,078.99 
2,084.35 
2,090.14 
2,097.48 
2,097.69 
2,103.80 
2,107.32 
2,151.78 
2,157.71 
2,158.47 
2,161.27 
2,166.95 
2,171.04 
2,174.66 
2,180.41 
2,208.85 
2,221.83 
2,229.27 
2,232.43 
2,232.69 
2,235.91 
2,238.16 
2,241.54 
2,261.59 
2,267.42 
2,293.06 
2,295.86 
2,317.70 
2,319.22 
2,321.71 

2,326.95 
2,336.77 
2,338.96 
2,389.53 
2,438.17 
2,582.37 
2,595.62 
2,617.15 
2,645.39 
2,695.13 
2,695.34 
2,700.02 
2,701.13 
2,773.31 
2,813.24 
2,895.08 
2,902.47 
2,904.43 
2,905.80 
2,907.50 
2,907.70 
2,923.90 
2,948.39 
2,963.23 
3,001.62 
3,007.28 
3,013.17 
3,136.43 
3,174.09 
3,175.99 
3,178.01 
3,266.88 
3,276.08 
3,288.81 

3,305.22 
3,339.39 
3,499.59 
3,500.28 
3,501.76 
3,586.04 
3,600.94 
3,603.88 
3,954.33 
3,968.72 
3,969.49 
3,979.42 
4,035.42 
4,053.11 

4,081.00 


Ill 
Ill 
Ill 
III 
Ill 


Il 
III 
Ill 
Ill 
Il 
Ill 
III 
Ul 
Ill 
Ill 
Ill 
Il 
III 
Ill 
Ill 
Ill 
Il 
Il 
III 
III 
III 
Ill 
o0 
III 
Ill 
III 
Ill 
Il 
III 
Ill 
Il 
III 
III 
Ill 
Ill 
Il 
Ill 
Ill 
Ill 
III 
Ill 
Ill 
Il 
Ill 
III 
Ill 
Ill 
Ill 
Ill 
III 
Ill 
Ill 
III 
III 
III 
Ill 
III 
Ill 
III 
III 
Il 
Ill 
III 
Ill 
III 
III 
Ill 
III 
III 
Ill 
Ill 
Ill 
Ill 
III 
Ill 
Ill 
Ill 
III 
III 
Ill 
III 


IRON (Cont.) 


10 


AMuaanrnnrxrovwvwovo 


> 


a — a — 


rrsosrSs 


4,120.90 
4,122.02 
4,122.78 
4,137.76 
4,139.35 
4,140.48 
4,154.96 
4,164.73 
4,164.92 
4,166.84 
4,174.26 
4,210.67 
4,222.27 
4,235.56 
4,238.62 
4,243.75 
4,273.40 
4,279.72 
4,286.16 
4,296.85 
4,304.78 
4,310.36 
4,323.68 
4,372.04 
4,372.14 
4,372.31 
4,372.53 
4,372.81 
4,395.76 
4,419.60 
4,431.02 
5,111.07 
5,127.35 
5,156.12 
5,199.08 
5,235.66 
5,243.31 
5,260.34 
5,272.37 
5,272.98 
5,276.48 
5,282.30 
5,284.83 
5,298.12 
5,299.93 
5,302.60 
5,306.76 
5,310.88 
5,322.74 
5,346.88 
5,353.77 
5,363.76 
5,368.06 
5,375.47 
5,719.88 
5,744.19 
5,756.38 
5,833.93 
5,848.76 
5,854.62 
5,876.26 
5,891.91 
5,898.68 
5,918.96 
5,920.13 
5,929.69 
5,952.31 
5,953.62 
5,968.48 
5,979.32 
5,981.01 
5,989.08 
5,999.54 
6,031.02 
6,032.59 
6,036.56 
6,048.72 
6,054.18 
6,056.36 
6,149.99 
6,169.74 
6,185.26 
6,186.56 
6,194.79 
6,195.43 
6,201.37 
6,203.04 
6,259.81 
6,294.50 


5 6,357.81 ll 
ch 7,317.63 il 
6 oh 7,320.14 lll 
5 w 7,921.17 ll 
5 w 8,230.88 Ill 
5 ow 8,231.79 Ill 
9 Ww 8,235.45 Ill 
8 w 8,236.75 Ill 
6 ow 8,238.98 If 
5 8,563.49 lil 
KRYPTON (Kr) 
Z = 36 
Kr I and II 


Ref. 61, 121, 123, 147, 208, 232 


—E.F.W. 


Note: Wavelengths given to three 
decimal places below 11,000 
are for the 86 isotope. 
Because of the small isotope 
shifts in Kr, the wave- 
lengths applicable to natu- 
ral Kr should not differ 
from those for Kr** by more 
than about two units in the 

last decimal place given. 

Intensity Wavelength 
Vacuum 
60 729.40 II 
200 761.18 II 
100 763.98 Il 
60 766.20 Il 
200 771.03 Il 
60 p 773.69 Il 
200 782.10 Il 
100 783.72 II 
60 818.15 II 
60 830.38 II 
100 844.06 II 
60 864.82 II 
60 868.87 II 
200 884.14 II 
1,000 886.30 II 
400 891.01 II 
200 911.39 II 
2,000 917.43 II 
50 945.44 I 
50 946.54 
20 951.06 I 
50 953.40 I 
50 963.37 I 
2,000 964.97 I 
100 1,001.06 I 
100 1,003.55 I 
100 1,030.02 I 
200 1,164.87 I 
650 1,235.84 I 
Air 

100 h 2,464.77 II 
60 2,492.48 II 
80 h 2,712.40 Il 
100 2,833.00 II 
100 h 3,607.88 II 
200 3,631.889 II 
250 3,653.928 II 
80 3,665.324 I 
150 3,669.01 II 
100 3,679.559 I 
80 3,686. 182 II 
300 h 3,718.02 Il 
200 3,718.595 II 
150 3,721.350 Il 
200 3,741.638 II 
150 3,744.80 Il 


E-268 


i 


3,754.245 
3,778.089 
3,783.095 
3,875.44 
3,906.177 
3,920.081 
3,994,840 
3,997.793 
4,057.037 
4,065.128 
4,088.337 
4,098.729 
4,109.248 
4,145,122 
4,250.580 
4,273.969 
4,282.967 
4,292.923 
4,300.49 
4,317.81 
4,318.551 
4,319.579 
4,322.98 
4,351.359 
4,355.477 
4,362.641 
4,369.69 
4,376.121 
4,386.54 
4,399.965 
4,425.189 
4,431.685 
4,436.812 
4,453.917 
4,463.689 
4,475.014 
4,489.88 
4,502.353 
4,523.14 
4,556.61 
4,577.209 
4,582.978 
4,592.80 
4,615.292 
4,619. 166 
4,633.885 
4,658.876 
4,680.406 
4,691.301 
4,694.360 
4,739.002 
4,762.435 
4,765.744 
4,811.76 
4,825.18 
4,832.077 
4,846.612 
4,857.20 
4,945.59 
5,022.40 
5,086.52 
5,125.73 
5,208.32 
5,308.66 
5,333.41 
5,468.17 
5,562.224 
5,570.288 
5,580.386 
5,649.561 
5,681.89 
5,690.35 
5,832.855 
5,870.914 
5,992.22 
5,993 .849 
6,056.125 
6,420.18 
6,421.026 
6,456,288 
6,570.07 
6,699.228 
6,904.678 
7,213.13 
7,224,104 
7,287.258 
7,289.78 
7,407.02 
7,425.541 


7,435.78 
7 486.862 
7,524.46 
7,587.411 
7,601.544 
7,641.16 
7,685.244 
7,694,538 
7,735.69 
7,746,827 
7,854,821 
7,913.423 
7,928.597 
7,933.22 
7,973.62 
7,982.401 
8,059.503 
8,104.364 
8,112.899 
8,132.967 
8,190.054 
8,202.72 
8,218.365 
8,263.240 
8,272.353 
8,298.107 
8,281.050 
8,412.430 
8,508.870 
8,764.110 
8,776.748 
8,928.692 
9,238.48 
9,293.82 
9,320.99 
9,361.95 
9,362.082 
9,402.82 
9,470.93 
9,577.52 
9,605.80 
9,619.61 
9,663.34 
9,711.60 
9,751.758 
9,803.14 
9,856.314 
10,221.46 
11,187,108 
11,257.71] 
11,259,126 
11,457.481 
11,792.425 
11,819.377 
11,997.105 
12,077.224 
12,861.892 
13,177.412 
13,622.415 
13,634.220 
13,658.394 
13,711.036 
13,738.851 
13,974.027 
14,045.657 
14,104,298 
14,402.22 
14,426.793 
14,517.84 
14,734.436 
14,762.672 
14,765.472 
14,961.894 
15,005.307 
15,209.526 
15,239.615 
15,326.480 
15,334,958 
15,372,037 
15,474,026 
15,681.02 
15,820.09 
16,726.513 
16,785,128 
16,853.488 
16,890.441 
16,896.753 
16,935,806 
17,098.771 


_ 
Fre ee ee tee ee ee me te ee 


_ 
ee ee ee lel allan nlicntianlianianianiane 


KRYPTON (Cont.) 


700 17,367.606 I 
120 17,404.443 I 
150 17,616.854 I 
650 17,842.737 I 
700 18,002.229 I 
2,600 18,167.315 I 
100 18,399.786 I 
150 18,580.896 I 
300 18,696.294 I 
170 18,785.460 I 
200 18,797.703 I 
140 20,209.878 I 
300 20,423.964 I 
140 20,446.971 I 
600 21,165.471 I 
1,800 21,902.513 I 
120 22,485.775 I 
180 23,340.416 I 
120 24,260.506 I 
180 24,292.221 I 
600 25,233.820 I 
180 28,610.55 I 
1,000 28,655.72 I 
150 28,769.71 I 
140 28,822.49 I 
300 29,236.69 I 
300 30,663.54 I 
300 30,979.16 I 
500 39,300.6 I 
1,100 39,486.52 I 
220 39,557.25 I 
100 39,572.60 I 
1,400 39,588.4 I 
1,100 39,589.6 I 
500 39,954.8 I 
300 39,966.6 I 
1,300 40,306. 1 I 
250 40,685.16 I 

LANTHANUM (La) 
Z = 57 
La land II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 

240 2,187.87 II 
770 2,256.76 II 
200 2,319.44 +B 
400 2,610.34 I 
420 2,808.39 ll 
130 2,885.14 II 
160 2,893.07 Il 
110 2,950.50 Il 
180 3,104.59 Il 
130 3,142.76 Il 
510 3,245.13 Il 
260 3,249.35 Il 
550 3,265.67 II 
800 3,303.11 Il 
1,500 3,337.49 Il 
870 3,344.56 Il 
200 3,376.33 Il 
1,500 3,380.91 II 
130 3,452.18 Il 
180 3,453.17 Il 
200 3,574.43 I 
320 3,628.83 II 
120 3,637.15 II 
170 d 3,641.53 I 
3,641.66 Il 
1,000 3,645.42 Il 
390 3,650.18 Il 
170 3,662.08 II 
120 3,704.54 I 
320 3,705.82 Il 
550 3,713.54 Il 
140 3,714.87 Il 
270 3,715.53 Il 
2,400 3,759.08 Il 
120 3,780.67 Il 
3,700 3,790.83 Il 
3,900 3,794.78 Il 
190 3,835.08 Il 
600 3,840.72 Il 
120 3,846.00 Il 


lomo 


fom 


3,849.02 
3,854.91 

3,871.64 
3,886.37 
3,916.05 
3,921.54 
3,927.56 
3,929.22 
3,936.22 
3,949.10 
3,988.52 
3,995.75 
4,015.39 
4,025.88 
4,031.69 
4,037.21 

4,042.91 

4,050.08 
4,060.33 
4,064.79 
4,067.39 
4,076.71 

4,077.35 
4,079.18 
4,086.72 
4,089.61 

4,099.54 
4,104.87 
4,123.23 

4,137.04 
4,141.74 
4,151.97 

4,152.78 
4,160.26 
4,187.32 
4,192.36 
4,196.55 

4,204.04 
4,217.56 
4,230.95 

4,238.38 
4,249.99 
4,263.59 
4,269.50 
4,275.64 
4,280.27 
4,286.97 
4,296.05 
4,300.44 
4,322.51 

4,333.74 
4,354.40 
4,364.67 
4,371.97 
4,375.84 
4,378.10 
4,383.44 
4,385.20 
4,418.24 
4,423.17 
4,423.90 
4,427.55 
4,428.10 
4,429.90 
4,432.98 
4,438.01 
4,452.15 
4,455.80 
4,522.37 
4,525.31 
4,526.12 
4,558.46 
4,559.29 
4,567.91 
4,570.02 
4,574.88 
4,580.06 
4,605.78 
4,613.39 
4,619.88 
4,645.28 
4,655.50 
4,662.51 
4,663.76 
4,668.91 
4,671.83 
4,692.50 
4,703.28 


E-269 


7,045.96 
7,054.80 
7,066.23 
7,068.37 


—-s-o¢ 


—— Ome Toe eke oe 


qoCgcrrr7 


7,070.79 
7,076.38 
7,085.40 
7,101.02 
7,116.8 

7,131.58 
7,149.77 
7,158.08 
7,161.25 
7,162.60 
7,219.91 
7,257.16 
7,270.09 
7,270.30 
7,282.34 
7,320.91 
7,334.18 
7,345.34 
TEC ATA| 
7,380.08 
7,382.73 
7,403.52 
7,403.75 
7,411.34 
7,434.28 
7,434.36 
7,442.92 
7,463.08 
7,465.25 
7,465.48 
7,483.50 
7,496.50 
7,496.78 
7,498.83 
7,506.79 
7,528.21 
7,528.39 
7,533.59 
7,539.23 
7,560.09 
7,592.26 
7,612.94 
7,624.99 
7,664.34 
7,841.80 
7,876.87 
7,877.22 
7,910.19 
7,910.54 
7,944.61 
7,944.95 
7,964.83 
7,979.34 
7,979.70 
8,001.89 
8,014.43 
8,014.79 
8,019.48 
8,051.39 
8,086.05 
8,122.20 
8,159.02 
8,203.38 
8,247.44 
8,316.04 
8,324.69 
8,346.53 
8,379.80 
8,453.55 
8,467.62 
8,476.48 
8,507.37 
8,513.57 
8,514.65 
8,526.59 
8,543.46 
8,545.44 
8,563.54 
8,590.94 
8,600.81 
8,624.22 
8,638.47 
8,672.11 
8,674.43 
8,720.41 
8,748.38 
8,818.93 
8,825.82 


Ope aia 


ae 
> 


LANTHANUM (Cont.) 


3,289.11 Il 4,000 1,808.66 IV 6,000 544.80 Vv 
Ps a i 3,301.48 Ill 1,000 1,851.81 IV 8,000 $47.44 Vv 
La Ill 35 3,327.66 Ul 1,500 1,852.77 IV 3,000 570.90 Vv 
=, R: 3,517.09 Il 750 1,879.79 IV 2,500 593.18 Vv 
Regan is 3,517.22 il 1,000 1,881.57 IV 750 597.70 Vv 
aay ooo : ae aE AL | qictoo csoray alive Eigen coh Se 
7.43 : 891. ; ; 
vacuum a ees, Wi 5,000 1,902.97 IV 700 611.70 Vv 
3 744.19 ll 300 4,499.05 ill 800 1,907.44 IV 500 617,60 Vv 
753.03 Ul 5 5,145.73 Ill 1,500 c 1,950.80 IV 
# 786.64 i 8 5,158.41 ul 1,200 1,957.57 Iv LEAD (Pb) 
200 787.14 WI 6 5,467.81 ill ‘ a 
1 796.03 Wl 55 5,491.90 ul Air Z = 82 
400 796.99 Ill 2 §,511.72 il Pb Land II 
I 797.20 Il I 5,518.19 Wl 3,000 2,012.42 IV Ref. 64° 374283. 420. sate 
10 835.03 lll 45 5,529.54 il 750 2,037.43 IV - 4, ae ~ b 
30 845.62 ll 1 5,744.09 il 2,000 c 2,066.50 IV .R.W. 
5,778.14 ll 000 c 2,073.18 IV ; 
; beans a me 5,813.45 1 iets 2,143.23 IV Intensity Wavelength — 
2 860.88 Ill 3 5,875.63 Ul 4,000 c 2,197.45 IV Views 
5 865.04 Il 55 5,888.62 Ul 1,000 w 2,221.12 IV 
2,000 870.40 Il 3 5,932.71 Hl 900 2,227.34 IV 
30 872.43 ul 2 6,017.11 1 3,000 2,244.95 IV 2 846.04 u 
1,000 882.34 Il 20 6,055.84 WW 7,500 w 2,265.91 IV aa 849.88 l 
20 882.72 ll 35 6,119.25 ll 2,000 2,315.89 IV 3 855.57 1 
200 929.71 lll 120 6,141.99 Il 750 2,348.36 IV 3 863.00 ul 
400 942.86 Ul 55 6,220.00 Wl 750 2,355.31 IV 6 873.71 ll 
30 967.69 Ill 60 6,348.21 Ill 2,000 c 2,407.10 IV 2 877.96 Il 
10 974.33 Wl 3 8,114.42 Il 25,000 w 2,417.58 IV 8 889.68 ll 
50 979.99 1 2 8,135.96 Ul 1,200 p 2,443.92 IV 3 896.30 ll 
10 980.29 ll 250 8,252.60 il 18,000 c 2,502.81 IV 5 926.44 ll 
200 1,058.63 ul 100 8,275.39 ill 15,000 2,515.02 IV 2 958.76 ll 
1,000 1,072.59 ul 200 8,287.75 il 50,000 2,532.75 IV 2 960.21 Ul 
5,000 1,076.91 Ill 250 8,321.11 ll 900 d 2,535.76 IV 3 965.36 ul 
50,000 1,081.61 ll 300 8,583.45 Ill 45,000 2,582.05 IV 10 967.23 ul 
95,000 1,099.73 ll 120 9,184.38 li 18,000 c 2,591.30 IV 9 972.56 7 
5,000 1,100.70 lll 100 9,212.63 Ill 95,000 w 2,597.50 IV 8 982.17 ll 
30 1,208.80 Ill 80 9,923.99 Ill 5,000 c¢ 2,608.01 IV 10 986.71 ul 
30 1,212.29 lll 140 10,284.79 ill 70,000 w 2,662.75 IV 10 995.89 ll 
200 1,236.54 ll 20 10,370.34 Ill 50,000 w 2,848.30 IV 6 1,001.81 Ul 
100 1,253.99 Ill 12 10,937.90 ll 12,000 c 2,863.30 IV 10 1,016.61 ll 
2,000 1,255.63 lll 30,000 2,962.58 IV 10 1,049.82 Ul 
100 1,259.55 WW Lalv 70,000 w 3,009.51 IV 10 1,050.77 ul 
100 1,322.42 ul Ref. 79 — J.R. 90,000 3,056.68 IV 10 1,060.66 ul 
5,000 1,330.04 ll ¥ 3,500 3,522.28 IV 9 1,065.58 ll 
10,000 1,349.18 Il Intensity Wavelength 2,000 3,650.40 IV 10 1,103.94 ll 
5,000 1,459.49 Il Vacuum 2,000 p 4,270.76 IV 10 1,108.43 Il 
2,000 1,466.44 ul 1,500 w 4,549.80 IV 10 1,109.84 ul 
10,000 1,523.79 ill 100 344.12 IV 500 4,836.89 IV 10 1,119.57 ll 
500 1,528.55 I 7,000 453.50 IV 10 1,121.36 Il 
5,000 1,536.17 Il 10,000 463.14 IV LaV 10 1,133.14 Il 
200 1,923.34 Hl 15,000 499.54 IV Ref. 78 — J.R. 4 1,145.91 Il 
500 1,938.57 Wi 40,000 552.02 IV é 10 1,203.63 ll 
‘ 30,000 631.26 IV Intensity Wavelength 10 1,231.20 ll 
Air 25 724,92 IV Vaswain 10 1,331.65 Ul 
15 733.29 IV 10 1,335.20 ul 
60 2,216.07 ul 10 797.03 IV 2 389.03 Vv 10 1,348.37 ll 
20 2,238.36 ul 10 c¢ 980.03 IV 400 390.72 Vv 10 1,433.96 ul 
25 2,258.61 ll 50 1,039.30 IV 1 398.53 Vv 3 1,449.35 ll 
5 2,260.30 ul 60 p 1,062.09 IV 30 399.34 Vv 10 1,512.42 ll 
250 2,297.74 Ul 75 1,158.35 IV 350 405.10 Vv 10 1,671.53 1 
400 2,379.37 ll 50 1,164.29 IV 50 416.13 Vv 10 1,682.15 Il 
10 2,387.99 Wl 400 1,230.90 IV 3 421.55 Vv 20 1,726.75 u 
20 2,392.49 ll 5p 1,260.79 IV 50 423.07 Vv 2 1,740.00 I 
100 2,476.60 il 300 1,261.12 IV 400 424.78 Vv 2 1,766.64 I 
50 2,478.65 Ul 150 1,283.19 IV 1,000 432.11 Vv 2 1,794.67 I 
2 2,513.43 ll 2,000 1,302.31 IV 2,500 435.28 Vv 10 1,796.670 ll 
4 2,588.87 ul 1,200 1,333.53 IV 700 436.14 Vv 5 1,812.97 I 
2 2,604.83 Wl 3,500 1,334.96 IV 700 436.84 Vv 10 1,822.050 ll 
400 2,651.50 ll 1,000 1,352.76 IV 300 437.11 Vv 4 1,868.76 I 
100 2,682.34 Il 25,000 1,368.04 IV 700 437.55 Vv 10 1,904.77 I 
150 2,684.76 Il 8,000 1,377.49 IV 20 444.01 Vv 7 1,921.471 ll 
110 2,897.88 ll 3,000 1,394.32 IV 10 444.07 Vv 4 1,972.44 I 
160 2,904.58 Ill 5,000 1,414.58 IV 1,250 450.40 Vv 2 1/977:88. ad 
7 2,950.84 Ill 7,000 1,432.55 IV 600 457.30 Vv 2 1,991.60 I 
10 2,953.77 Ill 7,000 1,441.63 IV 1,000 463.85 Vv 73 1,992.31 I 
40 2,992.10 Ill 7,500 1,462.15 Iv 150 476.67 Vv 
4 3,006.19 10 20,000 1,463.47 IV 5,000 482.16 Vv Air 
15 3,009.22 Ill 7,500 1,467.54 IV 200 482.43 Vv 
100 3,075.17 il 15,000 1,507.87 IV 2,000 483.30 Vv Saar 2,022.02 I 
4 3,085.38 nn 5,000 1,527.19 IV 7,000 498.08 Vv 5 2,050.88 I 
25 3,093.03 I 2,500 1,575.92 IV 4,000 499.03 Vv fy oF 2,053.28 I 
15 3,096.26 Il 1,500 1,583.61 IV 10,000 503.58 Vv 6 2,111.758 I 
200 3,111.97 Ill 750 1,585.11 IV 40 508.15 Vv 10 2,115.066 I 
50 3,116.74 ll 750 1,637.42 IV 1,500 525.71 Vv 500 r 2,170.00 I 
1,000 3,171.63 Ul 750 d 1,645.21 IV 12,000 526.76 Vv 7 2,175.580 I 
1,500 3,171.74 Il 1,000 1,664.84 IV 10,000 $31.07 Vv 7 2,187.888 I 
50 3,172.69 Ul 750 1,684.17 IV 15,000 533.23 Vv 8 2,189.603 I 
20 3,196.84 ill 2,000 p 1,767.65 IV 4,000 540.20 Vv 10 2,203.534 I 


LEAD (Cont.) 


20 2,237.425 I 40 6,081.409 il 20 1,553.1 ll 18 1,080.81 IV 
20 2,246.86 I 50 6,110.520 I 1 1,610.1 ll 20 1,084.17 IV 
25 2,246.89 I 10 6,159.89 ll 4 1,711.23 Ill 6 1,089.94 IV 
150 2,332.418 I 100 6,235.266 I age q 1,099.47 IV 
180 2,388.797 I 50 c 6,660.20 ll 6 1,115.30 IV 
550 2,393.792 I 10 6,892.11 I 10 3,043.85 Ul BL 1116-08 IV 
140 2,399.597 I 5 7,128.94 I 4 3,089.08 Ill 18 1,137.84 IV 
320 2,401.940 I 20 7,193.60 ll 4 3,102.74 Ill 8 1,142.77 IV 
320 + 2,411.734 I 20,000 7,228.965 I 10 3,137.81 ll 14 1,144.93 IV 
150 + 2,443.829 I 5 7,304.68 I 10 3,176.50 Ul 20 1,189.95 IV 
160 r 2,446.181 I 8 7,330.15 I 5 3,242.84 Il 8 1,267.55 IV 
130 + 2,476.378 I 10 7,346.676 I 1 3,530.17 ul 8 1,290.82 IV 
8 c 2,526.69 ul 10 7,558.97 ul ii 3,589.87 Ul 10 1,291.10 IV 
Sec 2,576.60 HT 10 7,632.56 1 7 3,689.31 lll 20 1,313.05 IV 
80 r 2,577.260 I 4 7,732.96 II 3 3,706.02 Ul 8 1,323.92 IV 
2 ¢ 2,608.38 ll 20 7,809.259 I 5 3,728.69 lI 12 1,343.06 IV 
500 1 2,613.655 I 5 7,817.97 I 12 3,854.08 lll 16 1,388.94 IV 
900 r 2,614.175 I 6 7,829.01 I 8 3,951.92 lll 6 1,397.02 IV 
160 2,628.262 I 5 7,896.737 I 3 4,031.16 Ul 18 1,400.26 IV 
4 2,634,256 ll eG 8,156.91 ll 3 4,094.54 Il 10 1,404.34 IV 
10 2,657.094 I 10 8,168.001 I 2 4,128.11 Il 7 1,510.76 IV 
700 2,663.154 I 6 8,191.886 I 8 4,272.66 Ill 14 1,535.71 IV 
10 2,697.541 I 5 8,217.711 I 6 4,499.34 Ul 8 1,798.39 IV 
25,000 r+ 2,801.995 I 8 8,255.61 I 7 4,571.21 1 8 1,893.19 IV 
100 2,822.58 I 40 8,272.690 I 1 4,596.45 W 12 1,959.34 IV 
14,000 r 2,823.189 I 6 8,335.54 ll 6 4,761.12 Il 16 1,973.16 IV 
35,000 r 2,833.053 I 10 8,395.68 ll 4 4,798.59 ll Aix 
6 2,840.557 ll 20 8,409.384 I 1 4,826.86 Ul 
pRaes r 2,873.311 10 8,478.492 I 2 4,855.06 ul 10 2,042.58 IV 
c 2,887.30 ll 8 8,532.17 I 3 5,065.12 I 2 2049.34 IV 
3 2,914.442 ll ah) 8,544.95 Il 4 5,191.56 Ill 2 2079.22 IV 
Pp wea 2,947.43 Il 7 8,709.90 II 5 5,523.97 lll 8 2 151.96 IV 
suc 2,948.53 II 5 8,719.39 Il 3 5,779.41 lll 15 2154.01 IV 
15 2,966.460 I 5 8,722.810 I 6 5,857.96 Ill 12 2177.46 IV 
15 2,972.991 I 10 8,857.457 I PbIV rz ELIICE iv 
15 2,980.157 I 10 9,050.82 I Ga 
4 2,986.876 ul 10 9,063.43 ll Ref. 106 — D.R.W. : ES i 
10 c 3,016.39 ll Deed 9,245.28 ll eas 
150 3,118.894 I 8 9,293.476 I ; ig g417.61 
seed es Intensity Wavelength 4 2,978.14 IV 
600 3,220.528 5 9,384.35 I —_—_—_—_—_——— n 3,052.56 IV 
100 3,229.613 I 5 9,385.89 I Vacuum r 3221.17 a 
400 3,240. 186 I 15 9,438.05 I , 5060 48 IV 
200 3,262.355 I 15 9,604.297 I 8 475.36 IV ; eves t 
35,000 3,572.729 I 6 9,608.73 I 7 478.35 IV . anus a 
50,000 r 3,639.568 I 15 9,674.351 I 10 496.38 IV ie eA a 
20,000 3,671.491 I 200 10,290.458 I 12 499.94 IV 8 4,605.40 IV 
70,000 r 3,683.462 I 5 10,434.32 I 9 515.07 IV 3 Biel aes iv 
10 3,713.982 ll 100 10,498.965 I 14 529.78 IV Be ri 
25,000 3,739.935 I 50 10,649.249 I 20 570.16 IV PbV 
15,000 4,019.632 I 5 10,759.41 I 8 573.90 IV Ref. 106 — D.R.W. 
95,000 4,057.807 I 7 10,759.74 I 8 584.52 IV ’ 
14,000 4,062. 136 I 15 10,886.688 I 10 648.50 IV _Intensity Wavelength 
5 4,110.76 II 40 10,969.53 I 9 656.10 IV 
4 4,113.35 Il 6 11,059.22 I 10 761.09 IV Vacuum 
10 4,152.82 II 3 11,333.08 if 18 802.07 IV 
10 4,157.814 I 2d 11,479.49 ll 12 802.82 IV 2 367.40 Vv 
10,000 4,168.033 I 2 11,488.76 I 10 812.59 IV 2 372.53 Vv 
9 ¢ 4,242.14 ul 5 11,627.91 ll 8 822.07 IV 2 387.87 Vv 
20 c 4,244.92 ll 1 12,561.37 I 10 827.41 IV 2 394.38 Vv 
7) 4,293.82 II 13,495.3 I 12 832.60 IV 5 424.64 Vv 
6 4,296.65 Ul 13,498.2 I 8 840.99 IV 3 431.03 Vv 
200 4,340.413 I 13,512.6 I 8 842.88 IV 3 436.60 v 
10 4,352.74 ll 14,722.8 I 12 845.94 IV 2 438.47 Vv 
20 c 4,386.46 ll 14,742.1 I 18 857.64 IV 6 438.91 Vv 
10 4,579.051 ul 14,743.0 I 8 859.02 IV 4 453.45 Vv 
10 4,582.27 ul 15,314.8 I 16 862.33 IV 3 461.70 Vv 
1,000 5,005.416 I 15,327.6 I 14 870.44 IV 3 496.20 Vv 
100 5,006.572 I 15,331.0 I 12 879.96 IV 4 694.42 Vv 
50 5,042.58 Il 15,349.6 I 7 880.35 IV 8 696.20 v 
10 5,070.58 il 38,831.1 I 14 884.96 IV 20 703.73 Vv 
10 5,074.53 ll 38,950.1 I 14 884.99 IV 4 706.29 Vv 
10 5,076.35 I 38,958.6 I 16 890.72 IV 6 707.66 Vv 
50 5,089.484 I 39,039.4 I 12 908.51 IV 5 730.85 v 
20 5,090.01 I 12 917.90 IV 12 749.46 Vv 
10 5,107.242 I Pb Ill 10 922.12 IV 10 752.52 Vv 
10 5,111.64 Il Ref. 54, 256, 297 — D.R.W. 12 922.49 IV 10 755.80 v 
2,000 5,201.437 I : 7 924.52 IV 6 762.76 Vv 
10 5,367.64 1] Intensity, Wavelength 10 927.64 IV 10 165.87 Vv 
10 5,372.099 Il 14 932.20 IV 18 767.45 Vv 
10 c 5,544.25 Il Vacuum 8 937.00 IV 18 769.49 Vv 
20 c¢ 5,608.85 ul 1 961.01 ll 7 952.85 IV 14 771.42 Vv 
40 5,692.346 I 3 1,030.5 ul 8 1,012.44 IV 14 782.79 v 
200 5,895.624 I 12 1,048.9 ll 14 1,028.61 IV 10 787.05 Vv 
2,000 6,001 .862 I 4 1,069.2 Ul 20 1,032.05 IV 15 797.02 Vv 
9 ¢ 6,009.58 ll 3 1,074.7 Il 16 1,041.24 IV 5 799.80 Vv 
500 6,011.667 I 4 1,118.67 ul 18 1,044.14 IV 18 809.63 Vv 
8 c 6,041.17 Il 4 1,167.0 ul 15 1,056.53 IV 5 812.32 Vv 
500 6,059.356 I 4 1,250.6 Ul 12 1,072.09 IV 8 814.10 Vv 
40 6,075.74 ll 1 1,266.9 Ul 7 1,079.88 IV 8 820.09 v 
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5 825.52 v 
8 829.32 Vv 
5 851.98 Mi 
20 863.97 Vv 
10 867.10 Vv 
6 880.50 Vv 
18 883.90 Vv 
14 888.37 \f 
14 894.40 MA 
12 896.08 Vv 
8 915.09 v 
14 915.71 Vv 
12 918.09 V; 
12 920.28 Mi 
12 920.66 Vv 
6 940.74 Vv 
8 946.20 Vv 
6 950.93 Vv 
12 954.35 vi 
4 954.95 ie 
10 955.28 Vv 
4 964.38 Vv 
6 989.14 Vv 
8 1,005.42 Ni 
10 1,051.26 v 
4 1,059.26 Vv 
10 1,088.86 v 
9 1,096.52 Vv 
6 1,104.79 Vv 
4 1,121.33 Vv 
10 1,137.50 Vv 
4 1,152.36 v 
12 1,157.88 Vv 
14 1,185.43 Vv 
11 1,233.50 Vv 
10 1,248.47 Vv 
8 1,635.75 v 
2 1,802.87 Vv 
2 1,843.00 Vv 
2 1,888.67 Vv 
7. 1,897.02 Vv 
2 1,914.33 Vv 
4 1,919.74 Vv 
5 1,957.96 v 
2 1,998.58 v 
10 1,998.83 Vv 
Air 
8 2,078.45 Vv 
10 2,142.55 v 
10 2,167.97 Vv 
20 2,259.01 v 
10 2,276.66 Vv 
8 2,301.49 v 
15 2,424.81 Vi 
4 4,809.36 Vv 
5 6,650.99 v 
4 6,753.20 Vv 
LITHIUM (Li) 
Z=3 
Lil and II 
Ref. 3, 15, 17, 18, 37, 41 
112, 284, 321, 335 — J.O.S. 
Intensity Wavelength 
Vacuum 

125.5 II 
136.5 Il 
140.5 II 
167.21 Il 
168.74 II 
171.58 Il 
178.02 Il 
199.28 II 
207.5 Il 
456. II 
483. II 
540. Il 
729. Il 
800. Il 
820. Il 
861. Il 
905.5 Il 
917.5 I 
936. Il 


aw 


24 


945. 
965. 
972. 
988. 
1,018. 
1,032. 
1,036. 
1,093. 
1,103. 
1,109. 
1,116. 
1,132.1 
1,141. 
1,166.4 
1,198.09 
1 E74 
1,238. 
1,253.8 
1,420.89 
1,424. 
1,492.93 
1,492.97 
1,493.04 
1555; 
1,653.08 
1,653.13 
1,653.21 
1,681.66 
1,755.33 
Air 
2,009. 
2,039. 
2,068. 
2,131. 
2,164. 
2,173.4 
2,183. 
2,214. 
2,222. 
2,237. 
2,249.21 
2,286.82 
2,302.57 
2,303.33 
2,304.59 
2,304.92 
2,305.36 
2,305.83 
2,306.29 
2,306.82 
2,307.44 
2,308.97 
2,309.88 
2,310.94 
2,312.11 
2,313.49 
2,315.08 
2,316.95 
2,319.18 
2,321.88 
2,325.11 
2,329.02 
2,329.84 
2,333.94 
2,336.88 
2,336.91 
2,337.00 
2,340.15 
2,348.22 
2,358.93 
2,373.54 
2,381.54 
2,383.20 
2,394.39 
2,402.33 
2,410.84 
2,425.43 
2,429.81 
2,460.2 
2,475.06 
2,506.94 
2,508.78 
2,518. 
2,539.49 
p Roby ri 
2,559. 
2,562.31 
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2,605.08 
2,640. 

2,657.29 
2,657.30 


2,674.46 


2,728.24 
2,728.29 
2,728.32 
2,730.47 
2,730.55 
2,741.20 


2,934.02 
2,934.07 
2,934.12 
2,934.25 
2,968. 

3,029.12 
3,029.14 
3,144, 


3,155.31 
3,155.33 
3,196.26 
3,196.33 


3,196.36 
3,199.33 
3,199.43 
3,232.66 
3,249.87 
3,306.28 


3,d036 
3,488. 
3,579.8 


3,618. 
3,662. 
3,684.32 


3,714.00 
3,714.16 
3,714.27 


3,714.29 
3,714.40 
3,714.41 
3,714.51 
3,714.58 
3,718.7 
3,794.72 
3,915.30 
3,915.35 
3,985.48 
3,985.54 
4,132.56 
4,132.62 
4.196. 


4,273.07 
4,273.13 
4,325.42 
4,325.47 
4,325.54 
4,516.45 
4,590. 
4,602.83 
4,602.89 
4,607.34 
4,671.51 
4,671.65 
4,671.70 
4,678.06 
4,678.29 
4,760. 
4,763. 
4,788.36 
4,843.0 
4,881.32 
4,881.39 
4,881.49 
4,971.66 
4,971.75 
5,037.92 


5,095. 
5,114. 
5,190. 
5,271 I 
5,315 I 
5,395. I 
5,440. I 
600 c 5,483.55 Il 
600 c 5,485.65 ll 
320 6,103.54 I 
320 6,103.65 I 
3,600 6,707.76 I 
3,600 6,707.91 I 
48 8,126.23 I 
48 8,126.45 I 
8,517.37 Il 
9,581.42 II 
10,120. II 
12,232. I 
12,782. I 
13,566. I 
17,552. I 
18,697. I 
19,290. I 
24,467. I 
40,475. I 
Li lll 
Ref. 335 — J.0.S. 
Intensity Wav 
Vacuum 
102.9 Ill 
103.4 1 
104.1 lll 
105.5 il 
108.0 Il 
113.9 ll 
135.0 Ill 
540.0 ll 
729.1 1 
LUTETIUM (Lu) 
Z=71 
Lu I and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 
1,700 h 2,195.54 Il 
95 2,276.94 II 
190 2,297.41 Il 
1,300 2,392.19 ll 
120 2,399.14 Il 
80 2,419.21 Il 
55 2,430.26 ll 
130 2,459.64 ll 
80 2,469.27 Il 
21 4h 2,481.72 ll 
370 2,536.95 II 
40 2,546.87 Il 
20 2,549.44 I 
20 2,549.72 I 
35 2,561.80 Ul 
930 2,571.23 Il 
1,700 2,578.79 II 
80 h 2,582.13 II 
1,800 2,613.40 II 
18,000 2,615.42 II 
1,800 2,619.26 ll 
90 2,657.05 
2,700 2,657.80 ul 
90 4h 2,677.25 I 
570 hh 2,685.08 I 
9 = 2,685.54 I 
4,200 2,701.71 ll 
90 4h 2,715.91 I 
180. d 2,719.09 I 
480 h 2,728.95 I 
715 c¢ 2,738.17 II 
3,600 2,754.17 I 


LUTETIUM (Cont.) 


750 


h 


— ~~ 


2,765.74 
2,796.63 
2,821.23 
2,834.35 
2,845.13 
2,847.51 
2,885.14 
2,894.84 
2,900.30 
2,903.05 
2,911.39 
2,949.73 
2,951.69 
2,955.78 
2,963.32 
2,969.82 
2,989.27 
3,020.54 
3,027.29 
3,056.72 
3,077.60 
3,080.11 
3,081.47 
3,118.43 
3,171.36 
3,183.73 
3,191.80 
3,198.12 
3,254.31 
3,278.97 
3,281.74 
3,312.11 
3,359.56 
3,376.50 
3,385.50 
3,391.55 
3,396.82 
3,397.07 
3,472.48 
3,507.39 
3,508.42 
3,554.43 
3,567.84 
3,596.34 
3,623.99 
3,636.25 
3,647.77 
3,684.32 
3,710.95 
3,756.70 
3,756.79 
3,786.18 
3,800.67 
3,829.07 
3,841.18 
3,843.61 
3,853.29 
3,874.61 
3,876.65 
3,911.77 
3,918.86 
3,926.62 
3,968.46 
3,991.38 
4,054.45 
4,096.13 
4,107.44 
4,112.67 
4,122.49 
4,124.73 
4,131.79 
4,154.08 
4,158.98 
4,184.25 
4,277.50 
4,281.03 
4,295.97 
4,296.09 
4,309.57 
4,332.72 
4,341.98 
4,420.96 
4,430.48 
4,438.79 
4,450.81 
4,471.55 
4,498.85 
4,518.57 


€ -_ 
Sori See Rote. SiS nen ee 


— 
nen 


cmarra0cT 


coco cs 


cocecrs 


a 


sa 


4,560.95 
4,575.31 
4,605.39 
4,645.47 
4,648.21 
4,648.85 
4,654.03 
4,658.02 
4,659.03 
4,661.75 
4,672.31 
4,684.16 
4,695.46 
4,708.00 
4,716.70 
4,720.86 
4,726.20 
4,735.00 
4,749.11 
4,764.22 
4,785.42 
4,815.05 
4,839.62 
4,865.36 
4,904.88 
4,942.34 
4,994.13 
5,001.14 
5,057.60 
5,134.05 
5,135.09 
5,170.11 
5,196.61 
5,206.47 
5,304.40 
5,349.12 
5,402.57 
5,421.90 
5,437.88 
5,453.57 
5,476.69 
5,664.89 
5,713.49 
5,736.55 
5,775.40 
5,800.59 
5,860.79 
5,866.30 
5,983.9 
5,997.13 
6,004.52 
6,041.66 
6,055.03 
6,140.71 
6,159.94 
6,199.66 
6,221.87 
6,228.14 
6,235.36 
6,242.34 
6,248.80 
6,345.35 
6,354.85 
6,365.79 
6,366.00 
6,441.14 
6,444.89 
6,463.12 
6,477.67 
6,523.18 
6,611.28 
6,611.58 
6,611.80 
6,611.95 
6,612.04 
6,619.15 
6,677.14 
6,735.76 
6,793.77 
6,826.59 
6,917.31 
6,943.96 
7,031.24 
7,096.34 
7,125.84 
7,142.79 
7,143.10 
7,165.94 


LuO 14h 7,237.98 I 
LuO 5 7,409.70 Il 
I 35 “ec 8,610.98 I 
I 1 7,441.52 I 
I 8 7,456.96 ul 
1 7 oh 7,640.08 I 
LuO 7 w 7,758.30 I 
1 7 oH 7,815.9 I 
I 9c 8,178.16 I 
LuO 17 8,382.08 I 
LuO 35 8,459.19 I 
LuO 10 d 8,478.50 I 
LuO 29 8,508.08 I 
Luo 35 8,610.98 I 
oh Lu III 
I Ref. 148 — J.R. 
LuO 
Luo Intensity Wavelength 
LuO 
a Vacuum 
II 1 677.34 Ill 
HH 2 691.05 lll 
I 30 700.25 Il 
I 50 714.89 ll 
II 100 738.76 lll 
I 200 755.03 ll 
I 3 755.16 lll 
I 500 810.73 Ill 
I 100 830.53 lll 
Luo 2,000 832.28 ll 
I 10 972.66 lll 
I 2 991.26 ll 
I 100 996.44 lll 
I 400 1,001.18 lll 
I 1 1,022.40 Ill 
I 100 1,029.83 Ill 
I 200 1,030.33 lll 
I 100 1,031.54 lll 
II 50 1,056.53 lll 
iH 20 1,061.99 ll 
iH 3 1,092.84 lll 
I 200 1,187.34 I 
I 50 1,228.7 II 
I 200 1,277.53 Ill 
I 30 1,283.41 Ill 
I 100 1,331.93 I 
II 1,000 1,854.57 Il 
I Air 
I 
I 40 2,050.72 ll 
I 1,500 2,065.35 lll 
I 1,500 c 2,070.56 lll 
ll 100 2,083.34 ll 
ll 200 2,099.44 Il 
ll 1,000 2,236.14 lll 
Ul 2,000 2,236.22 Ill 
ll 500 c 2,381.59 Ill 
1 300 2,563.51 lll 
I 4,500 c 2,603.35 Ill 
I 200 2,721.65 lll 
I 2,000 2,772.55 Ill 
I 20 2,781.16 ll 
I 10 2,788.37 Ill 
I 500 2,800.90 ll 
ll 20 p 2,993.21 lll 
Ul 1,000 3,057.86 Il 
I 200 4,251.44 ll 
I 300 4,271.91 Ill 
ll 200 4,490.00 lll 
ul 400 4,956.43 Il 
ll 10 5,046.12 ll 
Il 150 c 5,145.86 ll 
ll 70 5,419.42 lll 
ll 60 5,519.88 Ill 
I 5 5,526.80 Il 
I 5 5,748.71 Il 
I 70 5,786.46 ll 
ul 80 5,869.71 ul 
I 60 5,889.76 ul 
ll 300 6,197.96 I 
I 600 6,198.13 ll 
I 100 7,309.95 I 
Il 200 7,310.25 ll 
I 50 7,534.27 ll 
I 70 7,936.45 Il 
ll 3 8,008.59 Ill 
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Lu IV 
Ref. 310 — J.R. 
Intensity Wavelength 
Vacuum 
400 876.80 IV 
100 902.06 IV 
300 1,015.18 IV 
20 1,136.17 IV 
50 1,189.27 IV 
20 p 1,194.59 IV 
60 1,213.08 IV 
15 1,220.74 IV 
20 1,223.75 IV 
20 1,240.07 IV 
20 1,248.10 IV 
40 1,266.27 IV 
100 1,272.42 IV 
20 1,273.02 IV 
40 1,274.77 IV 
20 1,276.54 IV 
50 1,289.38 IV 
60 1,310.08 IV 
50 1,323.02 IV 
15 1,331.04 IV 
800 1,333.79 IV 
300 1,334.94 IV 
50 1,338.20 IV 
100 1,339.49 IV 
300 1,342.58 IV 
200 1,351.68 IV 
300 1,353.74 IV 
200 1,355.85 IV 
20 1,359.67 IV 
100 1,363.24 IV 
50 1,363.37 IV 
20 1,367.34 IV 
20 1,373.54 IV 
15 1,375.36 1V 
100 1,376.02 IV 
30 1,379.56 IV 
15 1,383.18 IV 
15 1,389.85 IV 
60 1,390.07 IV 
200 1,390.30 IV 
50 1,390.69 IV 
40 1,392.38 IV 
40 1,397.18 IV 
30 1,401.32 IV 
100 1,401.46 IV 
200 1,406.64 IV 
100 1,407.00 IV 
250 1,407.04 IV 
20 1,420.32 IV 
100 1,421.59 IV 
200 1,429.08 IV 
400 1,429.38 IV 
40 1,430.80 IV 
100 1,440.62 IV 
100 1,448.14 IV 
200 1,452.33 IV 
30 1,462.65 IV 
100 1,483.79 IV 
200 1,493.24 IV 
400 1,511.26 IV 
200 1,521.06 IV 
100 1,522.21 IV 
100 1,537.77 IV 
30 1,549.35 IV 
20 1,551.59 IV 
20 1,562.06 LV, 
30 1,592.55 IV 
15 1,594.92 IV 
100 c¢ 1,607.72 IV 
50 c¢ 1,631.65 IV 
20 1,684.50 IV 
60 c¢ 1,693.67 IV 
400 c 1,721.42 IV 
100 1,725.14 IV 
100 c¢ 1,735.79 IV 
100 1,736.78 IV 
100 1,741.74 IV 
50 c 1,743.84 IV 
40 c¢ 1,752.60 IV 
200 1,759.61 IV 
300 1,772.08 IV 


LUTETIUM (Cont.) 


600 1,772.57 IV 
200 1,782.45 IV 
100 1,797.52 IV 
20 c¢ 1,901.63 IV 
100 1,983.92 IV 
20 1,990.52 IV 
40 1,996.18 IV 
Air 
100 2,003.18 IV 
100 2,020.94 IV 
20 2,071.10 IV 
100 2,081.09 IV 
400 c 2,085.70 IV 
600 c 2,086.47 IV 
400 c 2,092.16 IV 
100 2,103.63 IV 
1,000 c 2,104.41 IV 
200 c 2,107.85 TVs 
1,000 c 2,108.31 IV 
100 c¢ 2,127.43 1V 
MAGNESIUM (Mg) 
Le i2 
Mg [and II 
Ref. 49, 83, 103, 217, 315, 
335 — J.O.S. 
Intensity Wavelength 
Vacuum 
184.05 ll 
184.31 Il 
184.68 II 
184.81 Il 
185.26 ll 
185.59 II 
185.98 II 
186.47 II 
186.84 II 
187.19 II 
187.38 II 
188.54 it 
188.91 Il 
189.01 Il 
189.23 II 
189.37 II 
191.30 Il 
191.56 ll 
191.65 Il 
192.40 Il 
192.55 Il 
192.84 II 
193.09 Il 
193.31 ll 
193.40 Il 
193.64 Il 
197.76 Il 
199.31 Il 
200.29 I 
202.00 II 
202.27 ll 
202.51 Il 
202.94 ll 
203.15 I 
203.42 Il 
203.53 ll 
204.22 I 
209.09 U 
209.43 ll 
209.84 I 
213.53 I 
215.12 I 
215.31 I 
215.45 I 
215.66 I 
215.79 I 
216.22 I 
216.36 I 
216.68 I 
217.21 I 
217.37 I 
218.19 I 
218.34 I 
218.42 I 
218.74 i 
219.04 I 


Re ee eee Aw OO 


219.28 
220.03 
220.33 
222.03 
222.67 
223.45 
223.74 
225.18 
225.54 
226.26 
247.14 
248.47 
884.70 
884.72 
907.38 
907.41 
946.70 
946.77 
1,025.96 
1,026.11 
1,239.94 
1,240.40 
1,248.51 
1,249.93 
1,271.24 
1,271.94 
1,272.72 
1,273.43 
1,306.71 
1,307.88 
1,308.28 
1,309.44 
1,365.45 
1,365.54 
1,367.26 
1,367.70 
1,369.42 
1,476.00 
1,478.01 
1,480.89 
1,482.90 


1,625.22 
1,625.50 
1,625.81 
1,626.16 
1,626.36 
1,626.56 
1,626.79 
1,627.02 
1,627.27 
1,627.53 
1,627.82 
1,628.12 
1,628.46 
1,628.80 
1,629.21 
1,629.59 
1,630.52 
1,631.62 
1,632.93 
1,634.52 
1,636.48 
1,638.90 
1,641.97 


1,645.93 
1,651.16 
1,658.31 
1,668.43 
1,683.41 
1,707.06 
1,734.84 
1,737.62 
1,747.80 
1,750.65 
1,753.46 
1,827.93 
Air 
2,025.82 
2,329.58 
2,449.57 
2,557.23 
2,560.94 
2,562.26 
2,564.94 
2,570.91 
2,572.25 
2,574.94 


(lll eee ee ee 


i 
= 


II 


eo ee 


E-274 


YAN OCWAUNAWOWAWAAWNDWAWWNHK VUE NN KK WNK Ke 


var 


2,577.89 
2,580.59 
2,584.22 
2,585.56 
2,588.28 

2,591.89 
2,593.23 

2,595.97 
2,602.50 
2,603.85 
2,606.62 
2,613.36 
2,614.73 
2,617.51 

2,628.66 
2,630.05 

2,632.87 
2,644.80 
2,646.21 

2,649.06 
2,660.76 
2,660.82 
2,668.12 
2,669.55 
2,672.46 
2,693.72 
2,695.18 
2,698.14 
2,731.99 
2,733.49 
2,736.53 
2,765.22 
2,768.34 
2,776.69 
2,778.27 
2,779.83 
2,781.29 
2,781.42 
2,782.97 
2,790.79 
2,795.53 
2,798.06 
2,802.70 
2,846.75 
2,848.42 
2,851.65 
2,852.13 
2,915.45 
2,936.74 
2,938.47 
2,942.00 
2,809.76 
2,811.11 
2,811.78 
2,846.72 
2,848.34 
2,851.66 
2,902.92 
2,906.36 
2,915.45 
2,928.75 
2,936.54 
2,936.74 
2,938.47 
2,942.00 
2,967.87 
2,971.70 
3,091.08 
3,092.99 
3,096.90 
3,104.71 
3,104.81 
3,168.98 
3,172.71 
3,175.78 
3,197.62 
3,329.93 
3,332.15 
3,336.68 
3,535.04 
3,538.86 
3,549.52 
3,553.37 
3,829.30 
3,832.30 
3,838.29 
3,848.24 
3,848.91 
3,850.40 


i<e 


N 
SAAIYROHIWAADAYWEAUWOWOOAHRGCWSENwWOCN WK AHAEWNNWN—N 


N 
en 


8 8 
SAN OKI 


Fweor98SS A ArEeY 


-_ —— 
SPNUWUOCSC MAK MWAIBWAIN AY 


NWUWAWNNwW RYU 


3,853.96 
3,854.96 
3,858.86 
3,878.31 
3,891.91 
3,893.30 
3,895.57 
3,903.86 
3,938.40 
3,984.21 
3,986.75 
4,054.69 
4,057.50 
4,075.06 
4,081.83 
4,165.10 
4,167.27 
4,351.91 
4,354.53 
4,380.38 
4,384.64 
4,390.59 
4,428.00 
4,433.99 
4,436.49 
4,436.60 
4,481.16 
4,481.33 
4,534.29 
4,571.10 
4,621.30 
4,702.99 
4,730.03 
4,739.59 
4,739.71 
4,851.10 
5,167.33 
5,172.68 
5,183.61 
5,264.21 
5,264.37 
5,345.98 
5,401.54 
5,509.60 
5,528.41 
5,711.09 
5,785.31 
5,785.56 
5,916.43 
5,918.16 
6,318.72 
6,319.24 
6,319.49 
6,346.74 
6,346.96 
6,545.97 
6,620.44 
6,620.57 
6,630.83 
6,781.45 
6,787.85 
6,812.86 
6,819.27 
6,894.90 
6,965.40 
7,060.41 
7,193.17 
7,291.06 
7,387.00 
7,387.69 
7,580.76 
7,657.60 
7,659.15 
7,659.90 
7,690.16 
7,691.55 
7,722.61 
7,746.34 
7,759.30 
7,786.50 
7,790.98 
7,811.14 
7,877.05 
7,881.67 
7,896.37 
7,930.81 
8,047.73 
8,049.85 
8,054.23 


MAGNESIUM (Cont.) 


10 
9 
8 


Ref. 4, 83, 177 — J.O.S. 


Intensity 


8,098.72 
8,115.22 
8,120.43 
8,154.64 
8,159.13 
8,209.84 
8,213.03 
8,213.99 
8,222.92 
8,233.19 
8,234.64 
8,303.31 
8,305.60 
8,310.26 
8,346.12 
8,466.48 
8,468.84 
8,473.69 
8,710.18 
8,712.69 
8,717.83 
8,734.99 
8,736.02 
8,745.66 
8,806.76 
8,824.32 
8,835.08 
8,923.57 
8,989.03 
8,991.69 
8,997.16 
9,218.25 
9,244.27 
9,246.50 
9,255.78 
9,327.54 
9,340.54 
9,414.96 
9,429.81 
9,432.76 
9,438.78 
9,502.45 
9,503.11 
9,503.43 
9,631.89 
9,632.43 
9,953.20 
9,983.20 
9,986.47 
9,993.21 
10,092.16 
10,391.76 
10,392.23 
10,811.08 
10,914.23 
10,915.27 
10,951.78 
10,953.32 
10,957.30 
10,965.45 
11,032.10 
11,033.66 
11,255.93 
11,256.35 
11,828.18 
12,083.66 
14,877.62 
15,024.99 
15,040.24 
15,047.70 
15,740.71 
15,748.99 
15,765.84 
17,108.66 
26,392.90 


Mg III 


—— 


eiieniioniien tanta ti) 


Wavelength 


Vacuum 


106.30 
106.92 
108.08 
110.16 
114.32 
126.50 


Intensity 


170.80 lil 80 1,044.37 IV 
171.39 ll 60 1,055.76 IV 
182.24 Ul 300 1,210.99 IV 
182.97 Il 300 1,342.19 IV 
186.51 Ill 800 1,346.57 IV 
187.20 Ul 300 1,346.68 IV 
188.53 ll 600 1,352.05 IV 
231.73 ll 900 1,384.46 IV 
234.26 ll 500 1,385.77 IV 
1,274.83 Ul 800 1,387.53 IV 
1,280.70 Ill 300 1,404.68 IV 
1,391.27 Ul 1,000 1,409.36 IV 
1,393.39 ll 500 1,437.53 IV 
1,431.14 ll 1,000 1,437.64 IV 
1,572.71 Ul 300 1,447.42 IV 
1,586.24 Ill 300 1,459.54 IV 
1,687.09 lll 400 1,459.62 IV 
1,697.28 lll 400 1,481.51 IV 
1,722.04 ll 350 1,490.45 IV 
1,738.84 Ill 300 1,495.50 IV 
1,747.56 ul 300 1,607.11 IV 
1,748.93 lll 500 1,683.02 IV 
1,772.98 ll 400 1,698.81 IV 
1,783.25 Il 300 1,844.17 IV 
1,794.58 Ill 
1,800.66 lll Aig 
1,858.19 Nl 
1,879.49 Ill 
1,908.50 vf 12 p 2,518.40 IV 
1923.90 = 4 2,534.79 IV 
1,930.67 lll 
1,937.84 nt aaa 
Ref. 128 — J.O.S. 
Air Intensity Wavelength 
2,039.55 WI Vacuum 
2,055.49 lll 
: 5 251.58 Vv 
SENS Mt 35 276.58 Vv 
AE Je 10 312.30 Vv 
2,091.96 lll a Aaitae xs 
BUN, uy 18 352.20 Vv 
2,112.77 ll aa aa 7 
2,134.06 Ul 15 353.30 Vv 
2,177.70 Ul * Aas ~ 
2,395.15 ll 
2,467.75 Il saa $59:23 Y 
2,490.54 I MANGANESE (Mn) 
2,529.19 lll 
3,299.05 II Z = 25 
3,306.39 Ill 
3,335.90 ll Mn I and II 
3,342.58 Ill Ref. 1, 126 — C.H.C. 
3,361.41 ll 
3,381.24 ll i 
3,382.90 ll _Intensity = _Wavelength _ 
3,387.37 Il Ht eee 
3,706.74 Ill 
4,916.00 III 20 1,726.47 ul 
5,839:82 IM 30 1,732.70 Ul 
6,256.75 I 50 1,733.55 ul 
Mg IV 40 1,734.49 Il 
30 1,737.93 Il 
Ref. 7, 128, 129 — J.O.S. 20 1,740.16 Ul 
Wavelength 20 1,742.00 rt 
en eee nen as 30 1,853.27 ll 
Wee 20 1,857.92 ul 
118.16 IV 50 1,902.95 Ul 
118.81 IV 20 1,907.84 ll 
123.59 IV 30 1,911.41 Ul 
124.65 IV 20 d 1,914.68 ul 
129.86 IV 100 1,915.10 ll 
132.81 IV 20 1,918.64 Ul 
146.95 IV 30 1,919.64 I 
147.41 IV 80 1,921.25 ll 
147.54 IV 20 1,923.07 ll 
180.07 IV 20 1,923.34 Il 
180.62 Iv 30 1,925.52 ll 
180.80 IV 50 1,926.59 Ul 
181.34 IV 30 1,931.40 ll 
320.99 IV 20 1,945.15 ll 
323.31 IV 20 1,947.93 I 
800.41 Iv 20 1,950.14 I 
857.29 IV 30 1,953.23 rr 
866.74 IV 20 d 1,954.81 ll 
919.03 1V 30 1,959.25 ul 
929.78 IV 20 1,969.24 ul 
1,008.76 IV 30 1,994.23 ul 
1,026.41 IV 9,700 1,996.06 I 
1,037.41 IV 14,000 1,999.81 I 


Air 


2,003.85 
2,037.31 
2,037.64 
2,039.97 
2,076.21 
2,092.16 
2,097.46 
2,102.50 
2,109.58 
2,113.96 
2,208.81 
2,213.85 
2,221.84 
2,373.36 
2,427.38 
2,427.72 
2,427.94 
2,437.37 
2,437.84 
2,452.49 
2,499.00 
2,507.60 
2,516.60 
2,516.74 
2,521.66 
2,530.72 
2,531.80 
2,532.78 
2,533.06 
2,533.33 
2,534.10 
2,534.22 
2,535.66 
2,535.98 
2,537.92 
2,541.11 
2,542.92 
2,543.45 
2,548.75 
2,551.85 
2,553.27 
2,556.57 
2,556.89 
2,557.54 
2,558.59 
2,559.41 
2,563.65 
2,565.22 
2,572.76 
2,575.51 
2,576.10 
2,584.31 
2,588.97 
2,589.71 
2,592.94 
2,593.73 
2,595.76 
2,598.90 
2,602.14 
2,602.72 
2,603.72 
2,605.69 
2,610.20 
2,618.14 
2,622.90 
2,624.04 
2,624.80 
2,625.58 
2,626.64 
2,630.26 
2,630.57 
2,632.35 
2,638.17 
2,639.84 
2,650.99 
2,655.91 
2,666.77 
2,667.00 
2,667.03 
2,672.59 
2,673.37 
2,674.43 
2,676.33 
2,680.34 
2,680.68 
2,681.25 


MANGANESE (Cont.) 


NSBYSRSSSESSB 


oo 
wy 


2,681.72 
2,683.02 
2,683.75 
2,684.55 
2,685.94 
2,688.25 
2,692.66 
2,693.19 
2,695.36 
2,698.97 
2,701.00 
2,701.17 
2,701.70 
2,703.98 
2,705.74 
2,707.53 
2,708.45 
2,709.96 
2,710.33 
2,711.58 
2,716.80 
2,717.53 
2,719.01 
2,719.74 
2,722.10 
2,724.46 
2,728.61 
2,738.86 
2,760.93 
2,771.44 
2,776.23 
2,780.00 
2,789.20 
2,790.36 
2,791.08 
2,794.82 
2,798.27 
2,799.84 
2,801.06 
2,804.10 
2,806.14 
2,808.02 
2,809.11 
2,812.84 
2,813.47 
2,815.02 
2,816.33 
2,817.97 
2,818.77 
2,821.45 
2,822.55 
2,830.79 
2,836.31 
2,870.08 
2,872.94 
2,879.49 
2,882.90 
2,886.68 
2,889.58 
2,892.39 
2,898.70 
2,900.16 
2,907.22 
2,914.60 
2,925.57 
2,928.68 
2,933.06 
2,934.02 
2,939.30 
2,940.39 
2,940.48 
2,941.04 
2,949.20 
3,007.66 
3,011.16 
3,011.38 
3,014.67 
3,016.45 
3,019.92 
3,022.75 
3,031.06 
3,035.35 
3,040.60 
3,042.73 
3,043.36 
3,044, 57 
3,045.59 
3,047.04 
3,048.86 


ee 


ss 


3,050.65 
3,054.36 
3,062.12 
3,066.02 
3,070.27 
3,073.13 
3,079.63 
3,081.33 
3,082.05 
3,097.06 
3,110.68 
3,148.18 
3,161.04 
3,178.50 
3,212.88 
3,216.95 
3,228.09 
3,230.72 
3,236.78 
3,243.78 
3,248.52 
3,251.14 
3,252.95 
3,254.04 
3,256.14 
3,258.41 
3,260.23 
3,264.71 
3,296.88 
3,298.22 
3,320.69 
3,330.67 
3,330.78 
3,336.39 
3,365.02 
3,400.12 
3,438.97 
3,441.99 
3,460.03 
3,460.33 
3,474.04 
3,474.13 
3,482.91 
3,488.68 
3,495.84 
3,496.81 
3,497.54 
3,531.85 
3,532.00 
3,032.12 
3,547.80 
3,548.03 
3,548.20 
3,569.49 
3,569.80 
3,570.04 
3,577.88 
3,586.54 
3,595.12 
3,607.54 
3,608.49 
3,610.30 
3,619.28 
3,623.79 
3,629.74 
3,660.40 
3,670.52 
3,676.96 
3,682.09 
3,693.67 
3,696.57 
35701273 
3,706.08 
3,718.93 
3,728.89 
3,731.93 
3,790.22 
3,799.26 
3,800.55 
3,801.91 
3,806.72 
3,809.59 
3,810.69 
3,816.75 
3,823.51 
3,823.89 
3,829.68 
3,833.86 
3,834.36 


i a 


E-276 


3,839.78 
3,841.08 
3,843.98 
3,918.32 
3,926.47 
3,952.84 
3,975.89 
3,977.08 
3,982.58 
3,985.24 
3,986.83 
3,987.10 
4,018.10 
4,026.44 
4,030.76 
4,033.07 
4,034.49 
4,035.73 
4,038.73 
4,041.36 
4,045.13 
4,045.21 
4,048.76 
4,049.00 
4,051.73 
4,052.47 
4,055.21 
4,055.54 
4,057.95 
4,058.93 
4,059.39 
4,061.74 
4,063.53 
4,065.08 
4,068.00 
4,070.28 
4,079.24 
4,079.42 
4,082.94 
4,083.63 
4,089.94 
4,105.36 
4,110.90 
4,131.12 
4,135.04 
4,141.06 
4,147.53 
4,148.80 
4,176.60 
4,189.99 
4,201.76 
4,211.75 
4,235.14 
4,235.29 
4,239.72 
4,257.66 
4,265.92 
4,281.10 
4,284.08 
4,312.55 
4,323.63 
4,374.95 
4,381.70 
4,411.88 
4,414.88 
4,419.78 
4,436.35 
4,451.59 
4,453.00 
4,455.01 
4,455.32 
4,455.82 
4,457.04 
4,457.55 
4,458.26 
4,460.38 
4,461.08 
4,462.02 
4,464.68 
4,470.14 
4,472.79 
4,479.40 
4,490.08 
4,498.90 
4,502.22 
4,605.36 
4,626.54 
4,671.69 
4,701.16 


_ 
Le ee ce ec ee ee ce ee ee ee ee ee ee ee ee 


160 4,709.72 I 
180 4,727.48 I 
130 4,739.11 I 
1,000 4,754.04 I 
180 4,761.53 I 
750 4,762.38 I 
300 4,765.86 I 
500 4,766.43 I 
940 4,783.42 I 
1,000 4,823.52 I 
25 4,844.32 I 
35 4,965.88 I 
19 5,004.91 I 
30 5,074.79 I 
60 5,117.94 I 
50 5,150.89 I 
50 5,196.59 I 
85 5,255.32 I 
160 5,341.06 I 
19 5,349.88 I 
95 5,377.63 I 
95 5,394.67 I 
50 5,399.49 I 
95 5,407.42 I 
35 5,413.69 I 
85 5,420.36 I 
35 5,432.55 I 
12 5,457.47 I 
60 5,470.64 I 
40 5,481.40 I 
30 5,505.87 I 
50 5,516.77 I 
40 5,537.76 I 
21 5,551.98 I 
8 5,567.76 I 
7 5,573.01 I 
8 5,573.68 I 
7 5,738.29 I 
7 5,780.19 I 
7 5,816.84 I 
140 6,013.50 I 
200 6,016.64 I 
290 6,021.80 I 
7 6,384.67 I 
17 6,440.97 I 
24 6,491.71 I 
14h 6,942.52 I 
12 6,989.96 I 
14 7,069.84 I 
12 7,184.25 I 
10 7,247.82 I 
24 =A 7,283.82 I 
35 oh 7,302.89 I 
50 7,326.51 I 
12 7,680.20 I 
10 7,712.42 I 
10 h 7,764.72 I 
10 h 8,670.92 I 
12a 8,672.06 I 
10 h 8,673.97 I 
12, h 8,701.05 I 
17 hh 8,703.76 I 
30 h 8,740.93 I 
MERCURY (Hg) 
Z = 80 
Hg I and II 


Ref. 10, 34, 43, 45, 50, 69, 90, 
117, 133, 145, 189, 229, 235, 242, 
304, 327, 328, 339 — R.W.S. 


Note: Wavelengths are for natural 
mercury, except where no 
figures are given to the left 
of the decimal point; in 
these cases the decimal 
places are those that apply 
to the 198 isotopes. 


Intensity Wavelength _ 


Vacuum 


MERCURY (Cont.) 


w 


B28 8B Ba 


SusBs5 


wv 


& 


893.08 
915.83 
923.39 
940.80 
962.74 
969.13 
1,099.26 
1,250.58 
564 
1,259.24 
.242 
1,268.82 
-825 
1,307.75 
-751 
1,307.93 
1,321.71 
1,331.74 
1,350.07 
1,361.27 
1,402.62 
-619 
1,414.43 
1,435.51 
503 
1,619.46 
1,623.95 
1,628.25 
1,649.94 
1,653.64 
1,672.41 
1,702.73 
1,707.40 
1,727.18 
1,732.14 
1,775.68 
1,783.70 
1,796.22 
1,796.90 
1,798.74 
1,803.89 
1,808.29 
1,820.34 
1,832.74 
1,849.50 
-492 
1,869.23 
1,870.55 
1,875.54 
1,900.28 
1,927.60 
1,942.27 
1,972.94 
1,973.89 
1,987.98 


Air 


2,026.97 
2,052.93 
2,148.00 
2,247.55 
2,262.23 
210 
2,302.06 
-065 
2,323.20 
2,340.57 
2,345.43 
.440 
2,352.48 
2,378.32 


— 
Ee — eee eee 


Lell el tt elton! 


30 


30 


100 


2,482.72 


-769 
2,536.52 
-506 
2,563.86 
-861 
2,576.29 
-290 
2,578.91 
2,625.19 
2,639.78 
2,652.04 
043 
2,653.69 
-683 
2,655.13 
-130 
2,674.91 
2,698.83 
-831 
2,699.38 
2,705.36 
2,752.78 
-783 
2,759.71 
-710 
2,803.46 
-471 
2,804.43 
-438 
2,805.34 
2,806.77 
2,814.93 
2,847.68 
-675 
2,856.94 
-939 
2,893.60 
-598 
2,916.27 
.227 
2,925.41 
413 
2,935.94 
2,947.08 
2,967.28 


3,025.61 
-608 
3,027.49 
-490 
3,125.67 
-670 
3,131.55 
-551 
3,131.84 
-842 
3,208.20 
3,264.06 
3,341.48 
-481 
3,385.25 
3,451.69 
3,549.42 
3,650.15 
157 
3,654.84 
-839 
3,662.88 
883 
3,663.28 


3,901.87 
-867 


— 
— er 


E-277 


3,906.37 
-372 
3,918.92 
3,983.96 
839 
4,046.56 
572 
4,077.83 
-838 
4,108.05 
.057 
4,339.22 
224 
4,347.49 


663 
5,803.78 
5,859.25 
$5,871.73 
5,871.98 
6,072.72 

713 
6,149.50 
6,234.40 

.402 
6,521.13 
6,716.43 

.429 
6,907.52 

461 
7,081.90 
7,091.86 
7,346.37 
7,485.87 
7,728.82 
7,944.66 

10,139.75 
11,287.40 


17,436.18 
18,130.38 
19,700.17 
22,493.28 
23,253.07 
32,148.06 


36,303.03 


Hg III 
Ref. 343 — C.H.C 
Intensity Wavelength 
Vacuum 
3 621.44 Ill 
2 679.68 Ill 
2 878,59 Ill 
1 886.48 Il 
1 988.89 Ill 
2 1,009.29 Ill 
5 1,068.03 Il 
2, 1,161.95 ll 
9 1,681.40 Ill 
15 1,759.75 Ill 
| 1,894.77 Ill 
Air 
7 2,314.15 III 
4 2,380.55 HI 
8 2,431.65 III 
5) 2,480.56 III 
ie 2,484.50 Ill 
P54 2,612.92 III 
4 2,617.97 Ill 
3 2,670.49 Il 
70 2,724.43 Ill 
6 2,769.22 Ill 
3 2,844.76 Ill 
15 3,090.05 Ill 
5 3,283.02 Ill 
12 3,312.28 Ill 
8 3,389.01 Il 
5 3,450.77 Ill 
3 3,500.35 Ill 
4 3,538.88 Ill 
5 3,557.24 Ill 
15 3,803.51 Ill 
70 4,122.07 Ill 
10 4,140.34 Il 
100 4,216.74 Ill 
15 4,470.58 Ill 
12 4,552.84 Ill 
50 4,797.01 Ill 
10 4,869.85 Ill 
80 4,973.57 Ill 
30 5,210.82 Ill 
6 5,695.71 Ill 
Pde} 6,220.35 Ill 
35 6,418.98 Ill 
40 6,501.38 Ill 
10 6,584.26 Ill 
6 6,610.12 Ill 
30 6,709.29 Ill 
12 7,517.46 Wl 
7 7,808.10 Ill 
25 7,946.75 Ill 
50 7,984.51 Ill 
5 8,151.64 Wl 
MOLYBDENUM (Mo) 
Z= 42 
Mo I and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Vacuum 
19,000 2,015.11 I 
40,000 2,020.30 Il 
21,000 2,038.44 Il 
17,000 2,045.98 Il 
4,800 2,081.68 Il 
2,400 2,089.52 II 
2,200 2,092.50 I 
4,000 2,093.11 II 
2,700 2,100.84 I 
1,500 2,104.29 i 
1,400 2,108.02 II 
400 2,269.69 II 
160 2,304.25 iT} 
160 2,306.97 7 
130 2,325.94 I 


MOLYBDENUM (Cont.) 


2,330.46 
2,332.12 
2,340.47 
2,341.59 
2,352.61 

2,355.22 
2,355.42 
2,364.37 
2,366.09 
372.27 
2,380.41 

2,383.52 
2,389.20 
2,403.61 

2,404.66 
2,405.86 
2,408.39 
2,412.84 
2,413.01 

2,415.33 
2,417.96 
2,419.01 

2,420.18 
2,424.00 
2,430.43 

2,435.96 
2,440.28 
2,461.81 

2,466.68 
2,466.97 
2,468.78 
2,470.04 
2,471.97 
2,477.57 
2,481.81 

2,482.57 
2,484.75 

2,485.31 

2,496.24 
2,498.28 
2,500.44 
2,502.84 
2,511.80 
2,515.08 
2,527.14 
2,530.34 
2,532.31 

2,538.46 
2,539.44 
2,540.45 
2,542.67 
2,543.61 

2,548.22 
2,550.85 
2,555.42 
2,556.75 
2,558.88 
2,562.08 
2,564.34 
2,566.26 
2,567.05 
2,571.45 
2,572.34 
2,574.42 
2,576.56 
2,578.36 
2,582.16 
2,585.95 
2,588.78 
2,591.77 
2,593.70 
2,595.40 
2,597.38 
2,602.80 
2,605.08 
2,605.93 
2,607.37 
2,611.20 
2,613.08 
2,615.39 
2,616.78 
2,619.34 
2,621.07 
2,627.55 
2,628.74 
2,629.85 
2,636.67 
2,638.30 
2,638.76 


2,640.99 
2,644.35 
2,646.49 
2,649.46 
2,653.35 
2,655.03 
2,658.11 
2,660.58 
2,665.10 
2,671.83 
2,672.84 
2,673.27 
2,679.85 
2,681.36 
2,683.23 
2,684.14 
2,687.99 
2,692.61 
2,695.22 
2,696.83 
2,699.41 
2,701.03 
2,701.42 
2,701.87 
2,704.93 
2,710.19 
2,711.49 
2,012.35) 
2,713.51 
2,717.35 
2,724.41 
2,725.15 
2,726.97 
2,729.68 
2,730.20 
2,732.88 
2,733.39 
2,736.96 
2,737.88 
2,738.60 
2,741.32 
2,741.62 
2,743.07 
2,746.30 
2,751.47 
2,756.07 
2,758.63 
2,760.53 
2,761.53 
2,763.62 
2,766.26 
2,769.76 
2,773.78 
2,774.39 
2,775.40 
2,777.74 
2,777.86 
2,780.04 
2,784.99 
2,787.83 
2,791.54 
2,797.93 
2,801.47 
2,807.76 
2,812.58 
2,814.67 
2,816.15 
2,817.44 
2,822.03 
2,826.54 
2,827.74 
2,831.44 
2,832.07 
2,834.39 
2,835.33 


2,842.15 
2,843.73 
2,844.39 
2,848.23 
2,849.38 
2,853.23 
2,856.00 
2,863.20 
2,863.81 
2,864.31 
2,864.66 
2,865.62 
2,866.69 
2,868.11 


I 40 
ll 1,700 
Il 85 
I 220 
II 65 
I 95 
I 1,300 
Il 190 
I 950 
Il 140 
1 70 
rT 290 
I 160 
ll 80 
ll 600 
ll 1,100 
II 55 
Il 120 
Il 1,300 
Il 140 
ll 65 
I 50 
Il 1,100 
ll 55 
Il 800 
Il 65 
Il 120 
II 40 
Il 95 
Il 110 
I 140 
I 150 
Il 140 
Il 
II 190 
Il 140 
I 140 
it 95 
II 95 
II 240 
II 70 
Il 95 
I 140 
II 250 
I 50 
i 210 
II 70 
II 250 
I 80 
II 180 
I 120 
Il 110 
Il 160 
II 190 
II 95 
I 50 
Il 190 
II 40 
Il 130 
I 140 
10 250 
I 95 
I 100 
II 300 
Il 150 
I 210 
Il 210 
II 100 
Il 160 
I 800 
II 250 
Il 100 
Il 250 
II 800 
II 85 
ll 150 
ll 210 
I 800 
II 270 
I 100 
ll 100 
ll 190 
Il 560 
u 110 
I 110 
I 560 
ll 1,400 
II 290 
ll 14,000 


2,868.32 
2,871.51 
2,872.88 
2,879.05 
2,888.15 
2,891.28 
2,890.99 
2,892.81 
2,894.45 
2,897.63 
2,900.80 
2,903.07 
2,905.27 
2,907.12 
2,909.12 
2,911.92 
2,913.81 
2,918.83 
2,923.39 
2,924.32 
2,927.54 
2,930.06 
2,930.50 
2,930.77 
2,934.30 
2,935.20 
2,937.66 
2,938.30 
2,940.10 
2,941.22 
2,944.21 
2,944.82 
2,945.66 
2,945.95 
2,946.01 
2,946.42 
2,946.69 
2,947.28 
2,955.84 
2,956.06 
2,956.90 
2,960.24 
2,962.89 
2,963.79 
2,964.96 
2,965.27 
2,971.91 
2,972.61 
2,975.40 
2,978.28 
2,981.52 
2,987.92 
2,988.68 
2,989.80 
2,992.84 
2,993.52 
3,002.21 
3,004.46 
3,013.39 
3,013.76 
3,025.00 
3,027.77 
3,036.31 
3,041.70 
3,046.80 
3,047.31 
3,055.32 
3,060.78 
3,061.59 
3,064.28 
3,065.04 
3,068.00 
3,070.90 
3,074.37 
3,077.66 
3,079.88 
3,080.41 
3,085.62 
3,087.62 
3,089.12 
3,089.71 
3,092.07 
3,094.66 
3,099.93 
3,100.88 
3,101.34 
3,112.12 
3,122.00 
3,132.59 


= _ 
Ce 


3,138.72 
3,147.35 
3,152.82 
3,155.64 
3,158.16 
3,164.53 
3,170.35 
3,172.03 
3,172.74 
3,183.03 
3,184.57 
3,185.10 
3,185.71 
3,187.59 
3,193.97 
3,195.96 
3,198.85 
3,201.50 
3,205.22 
3,205.88 
3,208.83 
3,210.97 
3,215.07 
3,221.74 
3,228.22 
3,229.79 
3,233.14 
3,237.08 
3,240.71 
3,256.21 
3,262.63 
3,264.40 
3,270.90 
3,285.02 
3,285.36 
3,289.02 
3,290.82 
3,292.31 
3,305.56 
3,307.12 
3,313.62 
3,320.90 
3,323.95 
3,325.67 
3,327.30 
3,340.17 
3,344.75 
3,346.40 
3,347.02 
3,358.12 
3,361.37 
3,363.78 
3,379.97 


3,382.48 
3,384.62 
3,395.36 
3,404.34 
3,405.94 
3,418.52 
3,420.04 
3,422.31 
3,434.79 
3,435.45 
3,437.22 
3,438.87 
3,441.44 
3,443.26 
3,446.08 
3,447.12 
3,449.07 
3,451.75 
3,452.60 
3,456.39 
3,460.78 
3,466.83 
3,467.85 
3,469.22 
3,485.93 
3,504.41 
3,505.32 
3,508.12 
3,521.41 
3,524.98 
3,537.28 
3,542.17 
3,558.10 
3,563.14 
3,566.05 
3,570.65 


MOLYBDENUM (Cont.) 


320 
1,400 
200 
210 
270 
210 


3,573.88 
3,581.89 
3,590.74 
3,598.88 
3,602.94 
3,608.37 
3,623.23 
3,624.46 
3,626.18 
3,635.14 
3,635.43 
3,657.35 
3,664.81 
3,666.72 
3,672.82 
3,680.60 
3,684.22 
3,688.31 
3,690.59 
3,692.64 
3,694.94 
3,702.03 
3,715.65 
3,727.69 
3,732.71 
3,742.28 
3,744.37 
3,770.45 
3,779.77 
3,781.59 
3,797.30 
3,798.25 
3,801.84 
3,826.70 
3,828.87 
3,833.75 
3,847.25 
3,864.11 
3,869.08 
3,886.82 
3,901.77 
3,902.96 
3,941.48 
3,943.04 
4,056.01 
4,062.08 
4,069.88 
4,081.44 
4,084.38 
4,102.15 
4,107.47 
4,120.10 
4,143.55 
4,148.94 
4,155.28 
4,157.40 
4,178.27 
4,185.82 
4,188.32 
4,194.56 
4,232.59 
4,269.28 
4,276.91 
4,277.24 
4,288.64 
4,292.13 
4,293.21 
4,293.88 
4,326.14 
4,326.74 
4,350.34 
4,369.04 
4,381.64 
4,411.57 
4,423.62 
4,434.95 
4,442.20 
4,449.74 
4,457.36 
4,474.56 
4,491.28 
4,504.90 
4,512.15 
4,517.13 
4,524.34 
4,529.40 
4,536.80 
4,558.11 
4,576.50 


_ a 
eee 


Pe ne eet eet tet ets 


Lc ne ee A ee ee ee ee ee nen 


is 


4,595.16 
4,609.88 
4,621.38 
4,626.47 
4,627.48 
4,662.76 
4,671.90 
4,688.22 
4,707.26 
4,708.22 
4,717.92 
4,729.14 
4,731.44 
4,750.39 
4,760.19 
4,776.34 
4,796.52 
4,819.25 
4,830.51 
4,868.00 
4,950.62 
4,957.54 
4,979.12 
4,999.91 
5,010.81 
5,014.60 
5,016.78 
5,019.85 
5,029.00 
5,030.78 
5,038.91 
5,046.52 
5,047.71 
5,055.00 
5,058.07 
5,059.88 
5,062.52 
5,064.64 
5,079.87 
5,080.02 
5,081.26 
5,090.97 
5,091.34 
5,092.16 
5,095.89 
5,096.65 
5,097.52 
5,098.03 
5,109.71 
5,114.97 
5,116.97 
5,123.83 
5,145.38 
5,147.39 
5,163.19 
5,167.76 
5,171.08 
5,171.25 
5,172.94 
5,174.18 
5,191.44 
5,200.17 
5,200.74 
5,210.44 
5,211.86 
5,219.40 
5,231.06 
5,232.36 
5,234.26 
5,238.20 
5,240.88 
5,242.81 
5,245.51 
5,259.04 
5,260.17 
5,261.14 
5,268.95 
5,271.80 
5,276.28 
5,279.65 
5,280.86 
5,283.84 
5,292.08 
5,293.46 
5,295.47 
5,306.26 
5,313.89 
5,315.04 
5,319.89 


E-279 


i 


a 


$,324.47 
5,327.06 
5,352.35 
5,354.88 
5,355.51 
5,356.48 
5,360.56 
5,364.28 
5,367.11 
5,372.40 
5,388.69 
5,394.52 
5,397.38 
5,400.47 
5,405.79 
5,406.39 
5,417.38 
5,426.89 
5,435.68 
5,437.75 
5,450.51 
5,456.46 
5,460.53 
5,465.57 
5,475.90 
5,490.28 
5,492.17 
5,493.80 
5,498.49 
5,501.54 
5,501.87 
5,503.54 
5,506.49 
5,520.04 
5,520.64 
5,526.52 
5,526.97 
5,533.05 
5,539.41 
5,543.12 
5,544.49 
5,556.28 
5,556.72 
5,564.05 
5,568.62 
5,569.48 
5,570.45 
5,575.19 
5,591.58 
5,602.76 
5,608.62 
5,609.23 
5,610.93 
5,613.07 
5,618.45 
5,619.38 
5,632.47 
5,634.86 
5,650.13 
5,673.63 
5,674.47 
5,677.89 
5,682.89 
5,689.14 
5,699.28 
5,705.72 
5,711.80 
5,722.74 
5,728.77 
5,729.45 
5,729.59 
5,751.40 
5,774.55 
5,779.36 
5,783.33 
5,791.85 
5,795.77 
5,800.46 
5,802.67 
5,825.20 
5,835.59 
5,839.99 
5,848.86 
5,849.73 
5,851.52 
$,858.27 
5,861.38 
5,869.33 
5,876.59 


2 


5,888.33 
5,892.29 
5,893.38 
5,898.78 
5,898.82 
5,901.47 
5,926.36 
5,928.88 
5,988.17 
6,025.49 
6,027.27 
6,030.66 
6,047.83 
6,054.81 
6,079.58 
6,081.27 
6,101.87 
6,130.63 
6,197.66 
6,217.89 
6,264.27 
6,265.88 
6,290.74 
6,301.75 
6,323.54 
6,357.22 
6,389.11 
6,391.12 
6,401.07 
6,409.11 
6,412.39 
6,424,37 
6,446.34 
6,471.20 
6,473.99 
6,493.13 
6,519.84 
6,611.20 
6,619.13 
6,624.57 
6,650.38 
6,659.68 
6,690.47 
6,733.98 
6,746.08 
6,746.27 
6,753.97 
6,763.50 
6,799.88 
6,802.62 
6,812.03 
6,825.63 
6,828.87 
6,829.05 
6,838.88 
6,848.92 
6,886.28 
6,892.36 
6,898.01 
6,898.98 
6,908.20 
6,914.01 
6,934.10 
6,947.39 
6,960.64 
6,978.71 
6,988.94 
6,999.13 
7,001.60 
7,037.98 
7,060.21 
7,063.34 
7,081.22 
7,109.87 
7,134.08 
7,242.50 
7,245.85 
7,267.62 
7,300.19 
7,348.49 
7,361.65 
7,364.41 
7,391.36 
7,434.10 
7,447.34 
7,452.85 
7,485.74 
7,504.47 
7,572.64 


Ds Sibeet) bans be Pt) ree emp peet| spate tas) ‘bond pend) roe eet: (Deeg bese ed) Past, Dad | et Peet S| pend Fee band ep S| pn od PD in | De peak beak | Bend Som“ Pomd| woe Pen |p’ De ent) ‘Sep’ Ban, el “iese) Bl ssw: [pees (pod) fond, pnd pe er ead bers ead eee ee — 


MOLYBDENUM (Cont.) 


oh 7,595.16 I 
a 7,601.84 I 
17h 7,656.76 I 
13 7,679.49 I 
27 7,720.77 I 
17 7,829.65 I 
15 7,854.45 I 
1] 7,923.15 I 
15 7,986.60 I 
225 8,245.06 I 
40 h 8,328.44 I 
45 h 8,389.32 I 
45 h 8,483.39 I 
NEODYMIUM (Nd) 
Z = 60 
Nd I and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 

75 2,702.46 

75 2,704.54 
75 2,764.98 1 
60 2,785.79 I 

50 2,863.95 

50 2,921.26 
55 2,962.88 ll 
65 2,963.58 ll 
80 2,993.20 Ul 

40 2,994.73 
95 3,007.97 ll 
95 3,014.19 Il 
95 3,018.35 ll 
80 3,026.47 ll 
50 3,038.98 ll 

50 3,043.29 
50 3,051.11 ll 
80 3,052.15 Ul 
140 3,056.71 ul 
130 3,069.73 ll 
65 d 3,071.43 Ul 
3,071.50 ll 
160 3,075.38 ul 
95 3,079.38 Il 
95 3,080.94 ll 

95 3,092.73 
240 3,092.92 Ul 
140 3,098.48 U 
55 3,099.52 ll 
130 3,105.43 u 
95 3,106.18 ll 
65 3,108.01 Ul 
260 3,115.18 ll 
190 3,116.15 ul 
50 3,119.75 Ul 
160 3,123.06 TT 
190 3,124.58 ll 
290 3,133.60 ll 
220 3,134.90 ll 
100 3,137.24 ll 
170 3,141.46 ul 
170 3,142.44 ll 
100 3,144.55 ll 
100 3,144.82 ul 
100 3,148.51 TT 
100 3,149.29 Ul 
100 3,149.51 ul 
100 3,162.62 ll 
100 3,175.99 ll 
50 3,181.54 ll 
50 3,188.73 ll 
50 3,200.62 ul 
150 3,203.47 ll 
85 3,211.00 ll 
100 3,217.12 ll 
50 3,222.62 I 
50 3,228.04 ll 

60 3,234.62 
40 3,237.91 ll 
100 3,254.08 ul 
50 3,256.91 ul 
220 3,259.24 u 
100 3,260.66 Ul 
220 3,265.12 ll 
50 3,265.38 ll 


3,267.25 
3,273.18 
3,275.22 
3,281.49 
3,282.78 
3,285.10 
3,286.62 
3,289.52 
3,290.65 
3,293.84 
3,294.68 
3,298.61 
3,300.16 
3,312.75 
3,325.90 
3,328.28 
3,331.57 
3,334.48 
3,339.07 
ERE RE TES) 
3,355.93 
3,364.96 
3,393.63 
3,484.88 
3,527.53 
3,543.35 
3,555.77 
3,560.75 
3,568.87 
3,587.51 
3,592.59 
3,598.02 
3,600.91 
3,609.79 
3,615.82 
3,618.96 
3,631.02 
3,634.30 
3,637.00 
3,637.23 
3,640.24 
3,645.78 
3,648.20 
3,649.46 
3,650.42 
3,653.15 
3,654.16 
3,662.26 
3,665.18 
3,672.36 
3,673.54 
3,678.18 
3,685.80 
3,687.30 
3,689.69 
3,694.81 
3,697.56 
3,702.84 
3,704.95 
3,712.81 
3,713.70 
3,714.20 
3,714.73 
3,715.04 
3,715.39 
3,715.68 
3,718.54 
3,721.35 
3,722.42 
3,723.50 
3,724.87 
3,726.90 
3,728.13 
3,730.58 
3,732.78 
3,735.54 
3,735.60 


3,737.10 
3,738.06 
3,741.42 
3,749.85 
3,750.31 
3,752.49 
3,752.67 
3,754.83 
3,755.60 
3,757.82 
3,758.95 
3,759.79 


ll 930 
Il 300 
Ul 510 
II 1,400 
I 250 
ul 710 
u 580 
510 
Il 300 
II 2,400 
I 270 
340 
Il 340 
II 240 
i 370 
Il 200 
Il 340 
II 1,200 
II 200 
II 2,500 
II 340 
I 470 
I 540 
I 440 
I 580 
II 240 
II 270 
Il 200 
II 710 
II 240 
Il 410 
ul 1,200 
II 240 
I $40 
Il 440 
I 510 
il 740 
II 340 
i 1,700 
I 340 
ui 410 
ll 
uy 1,700 
ll 
ll 1,500 
470 
ll 2,400 
ll 
ll 340 
ll 270 
Ul 300 
ll 3,700 
ll 
Il 240 
Hl 220 
7 850 
240 
ll 470 
1,100 
ul gees 
ll 
Ul 1,200 
Ul 200 
Il 540 
ll 370 
ll 1,300 
Ul 1,300 
ll 1,300 
Il 580 
ll 470 
ll 810 
ll 270 
ll 440 
ll 2,000 
Ul 1,300 
1,700 
ul oan 
i 510 
of 2,000 
I 850 
II 340 
Il 440 
Ul 610 
II 340 
I 220 
i 1,100 
iH 510 
II 200 
II 610 


3,763.47 
3,766.59 
3,769.65 
3,775.50 
3,776.34 
3,779.47 
3,780.40 
3,781.32 
3,783.78 
3,784.25 
3,784.73 
3,791.50 
3,795.45 
3,799.55 
3,801.12 
3,801.38 
3,802.30 
3,803.47 
3,804.10 
3,805.36 
3,805.55 
3,807.23 
3,808.77 
3,809.06 
3,810.49 
3,811.06 
3,811.77 
3,812.53 
3,814.73 
3,819.70 
3,822.47 
3,826.42 
3,828.00 
3,828.85 
3,829.16 
3,830.47 
3,836.54 
3,837.91 
3,838.98 
3,839.51 
3,841.82 
3,841.88 
3,848.24 
3,848.31 
3,848.52 
3,850.22 
3,851.66 
3,851.74 
3,858.55 
3,860.94 
3,862.52 
3,863.33 
3,863.40 
3,866.52 
3,866.81 
3,869.07 
3,875.74 
3,875.87 
3,878.58 
3,879.55 
3,880.38 
3,880.78 
3,881.59 
3,887.87 
3,889.66 
3,889.93 
3,890.58 
3,890.94 
3,891.51 
3,892.06 
3,894.63 
3,896.13 
3,897.63 
3,900.21 
3,901.84 
3,905.89 
3,907.70 
3,907.84 
3,911.16 
3,912.23 
3,913.69 
Ky a 
3,915.95 
3,917.65 
3,919.92 
3,920.96 
3,927.10 
3,929.26 
3,934.82 


3,936.11 
3,938.86 
3,941.51 
3,951.16 
3,952.20 
3,952.87 
3,953.52 
3,957.45 
3,958.00 
3,962.21 
3,963.12 
3,963.90 
3,973.30 
3,973.69 
3,976.85 
3,979.49 
3,982.36 
3,986.25 
3,990.10 
3,991.74 
3,994.68 
4,000.50 
4,004.02 
4,007.43 
4,012.25 
4,012.70 
4,018.81 
4,020.87 
4,021.34 
4,021.78 
4,023.00 
4,024.78 
4,030.47 
4,031.82 
4,038.12 
4,040.80 
4,041.06 
4,043.59 
4,048.81 
4,051.15 
4,059.96 
4,061.09 
4,069.28 
4,075.12 
4,075.28 
4,077.62 
4,080.23 
4,085.82 
4,096.13 
4,098.18 
4,106.59 
4,109.08 
4,109.46 
4,110.48 
4,113.83 
4,123.88 
4,133.36 
4,135.33 
4,156.08 
4,156.26 
4,160.57 
4,168.00 
4,175.61 
4,177.32 
4,178.64 
4,179.59 
4,184.98 
4,205.60 
4,211.29 
4,220.25 
4,227.73 
4,232.38 
4,234.19 
4,235.24 
4,239.84 
4,247.38 
4,252.44 
4,254.29 
4,261.84 
4,266.71 
4,270.56 
4,272.79 
4,275.09 
4,282.44 
4,282.57 
4,284.52 
4,297.80 
4,303.58 
4,304.45 


NEODYMIUM (Cont.) 


200 


4,307.78 
4,314.52 
4,325.76 
4,327.93 
4,338.70 
4,351.29 
4,358.17 
4,366.38 
4,368.64 
4,374.93 
4,375.04 
4,385.66 
4,390.66 
4,400.83 
4,411.06 
4,446.39 
4,451.57 
4,451.99 
4,456.40 
4,462.99 
4,501.82 
4,506.59 
4,513.34 
4,516.36 
4,527.25 
4,541.27 
4,542.61 
4,556.14 
4,559.67 
4,563.22 
4,578.89 
4,579.32 
4,586.62 
4,597.02 
4,603.82 
4,609.87 
4,621.94 
4,627.98 
4,634.24 
4,641.10 
4,645.77 
4,646.40 
4,649.67 
4,654.73 
4,670.56 
4,680.74 
4,683.45 
4,684.04 
4,690.35 
4,696.44 
4,703.57 
4,706.54 
4,706.96 
4,709.71 
4,715.59 
4,719.02 
4,724.35 
4,731.77 
4,779.46 
4,789.41 
4,797.15 
4,811.34 
4,820.34 
4,825.48 
4,832.28 
4,849.06 
4,859.02 
4,866.74 
4,883.81 
4,889.10 
4,890.70 
4,891.07 
4,896.93 
4,901.53 
4,901.84 
4,902.03 
4,913.41 
4,914.37 
4,920.68 
4,924.53 
4,944.83 
4,954.78 
4,959.13 
4,961.39 
4,989.94 
5,033.52 
5,063.73 
5,076.59 
5,089.84 


5,092.80 
5,102.39 
5,105.21 

5,105.35 
5,107.59 
5,123.79 
5,130.60 
5,132.33 
5,165.14 
5,181.17 
5,182.60 
5,191.45 
5,192.62 
5,200.12 
5,212.37 
5,213.23 
5,225.05 
5,228.43 
5,234.20 
5,239.79 
5,249.59 
5,250.82 
5,255.51 

5,269.48 
5,273.43 
5,276.88 
5,291.67 
5,293.17 
5,302.28 
5,306.47 
5,311.46 
5,319.82 
5,356.98 
5,361.47 
5,371.94 
5,385.90 
5,431.53 
5,451.12 
5,485.70 
5,501.47 
$,525.72 
5,533.82 
5,535.27 
5,543.24 
5,548.47 
5,561.17 
5,575.50 
5,576.70 
5,577.70 
5,587.61 

5,594.43 

5,601.43 
5,601.92 
5,620.54 
5,635.76 
5,639.54 
5,653.57 
5,668.87 
5,669.77 
5,675.97 
5,676.33 

5,688.53 

5,689.51 

5,701.57 
5,702.24 
5,706.21 

5,708.28 
5,718.12 
5,726.83 

5,729.29 
5,734.55 

5,740.86 
5,749.19 
5,749.66 
5,767.33 

5,776.12 
5,784.96 
5,788.22 
5,800.09 
5,804.02 
5,811.57 
5,813.89 
5,820.37 
5,825.87 
5,826.74 
5,842.39 
5,844.66 
5,845.95 

5,858.91 


E-281 


rorososs 


5,867.08 
5,868.90 
5,871.04 
5,883.29 
5,886.24 
5,887.91 
5,921.22 
5,955.87 
5,994.76 
5,996.47 
6,007.67 
6,031.27 
6,033.29 
6,034.24 
6,066.03 
6,071.70 
6,073.97 
6,133.47 
6,149.28 
6,155.06 
6,157.83 
6,166.67 
6,170.49 
6,178.59 
6,183.91 
6,208.24 
6,223.39 
6,226.50 
6,238.50 
6,244.08 
6,257.49 
6,258.73 
6,277.29 
6,285.79 
6,292.84 
6,297.07 
6,310.49 
6,341.51 
6,382.07 
6,385.20 
6,485.69 
6,630.14 
6,637.96 
6,650.57 
6,655.67 
6,737.79 
6,740.11 
6,742.54 
6,790.37 
6,804.00 
6,846.72 
6,900.43 
6,941.39 
7,010.80 
7,018.85 
7,020.92 
7,024.58 
7,033.21 
7,037.30 
7,052.14 
7,054.74 
7,061.47 
7,066.89 
7,082.93 
7,089.71 
7,092.09 
7,092.74 
7,092.94 
7,093.98 
7,095.42 
7,129.35 
7,142.04 
7,143.72 
7,151.03 
7,153.09 
7,185.01 
7,189.09 
7,189.42 
7,192.01 
7,199.00 
7,227.01 
7,236.54 
7,261.64 
7,285.29 
7,288.56 
7,291.38 
7,298.72 
7,316.81 
7,321.43 


_ 


—_— 
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SBeNSDAOH A AIaAEUWUE OID CODA 


7,323.12 
7,334.54 
7,357.10 
7,374.04 
7,381.79 
7,401.31 
7,406.62 
7,411.20 
7,418.18 
7,427.41 
7,448.71 
7,481.28 
7,511.16 
7,513.73 
7,514.44 
7,516.02 
7,526.45 
7,528.99 
7,538.26 
7,540.97 
7,547.00 
7,577.54 
7,587.65 
7,590.75 
7,603.73 
7,605.92 
7,614.72 
7,639.79 
7,646.00 
7,663.52 
7,696.56 
7,718.20 
7,743.90 
7,748.92 
7,750.95 
7,773.06 
7,792.22 
7,796.40 
7,797.32 
7,798.32 
7,808.47 
7,818.83 
7,825.20 
7,863.04 
7,872.03 
7,886.60 
7,896.50 
7,900.40 
7,906.03 
7,917.01 
7,925.03 
7,947.93 
7,949.68 
7,955.38 
7,958.95 
7,965.73 
7,982.09 
7,982.68 
8,000.76 
8,007.70 
8,020.07 
8,026.35 
8,043.24 
8,051.33 
8,064.00 
8,099.17 
8,120.93 
8,122.07 
8,141.75 
8,143.27 
8,164.97 
8,172.56 
8,179.83 
8,182.41 

8,185.58 
8,205.38 
8,231.52 
8,248.76 
8,249.68 
8,262.80 
8,266.72 
8,272.79 
8,302.74 
8,307.72 
8,324.50 
8,332.01 

8,346.36 
8,375.16 
8,375.33 


NEODYMIUM (Cont.) 


4 8,394.71 Ul 
7 8,400.85 Il 
5h 8,456.87 ll 
4 8,530.53 Hit 
5 8,582.03 II 
5 8,591.53 it 
3 8,594.87 II 
8 c 8,643.43 ll 
5 8,667.07 it 
5 8,677.48 
6 8,691.29 II 
6 8,695.07 ul 
6 8,712.82 ll 
6 8,715.03 I 
17 8,839.10 ll 
NEON (Ne) 
Z=10 
Ne I and II 
Ref. 56, 58, 118, 150, 230 — 
S.P.D. 
Intensity Wavelength 
Vacuum 
90 352.956 I 
60 354.962 I 
90 361.433 ll 
60 362.455 rv 
150 405.854 i 
120 407.138 II 
200 445.040 ll 
300 446.256 Il 
250 446.590 ll 
180 447.815 ll 
150 454.654 ll 
200 455.274 ul 
10 456.275 ll 
120 456.348 I 
90 456.896 ll 
1,000 460.728 ll 
500 462.391 ll 
35 587.213 I 
35 589.179 I 
35 589.911 I 
70 591.830 I 
100 595.920 I 
75 598.706 I 
35 598.891 I 
70 600.036 I 
170 602.726 I 
170 615.628 I 
170 618.672 1 
120 629.102 I 
200 626.823 I 
200 629.739 1 
1,000 735.896 I 
400 743.720 I 
60 993.88 1 
70 1,068.65 I 
90 1,131.72 I 
100 1,131.85 Il 
90 1,229.83 I 
90 1,418.38 I 
90 1,428.58 I 
90 1,436.09 I 
120 1,681.68 ll 
180 1,688.36 II 
100 1,888.11 iH 
100 1,889.71 ll 
200 1,907.49 in 
500 1,916.08 ll 
300 1,930.03 ll 
200 1,938.83 lI 
100 c 1,945.46 ll 
Air 
80 2,007.01 Ul 
80 2,025.56 Il 
150 2,085.47 TT 
180 2,096.11 Ul 
120 2,096.25 Ul 
80 p 2,562.12 ll 
90 w 2,567.12 ll 
80 2,623.11 ll 


2,629.89 
2,636.07 
2,638.29 
2,644.10 
2,762.92 
2,792.02 
2,794.22 
2,809.48 
2,906.59 
2,906.82 
2,910.06 
2,910.41 
2,911.14 
2,915.12 
2,925.62 
2,932.10 
2,940.65 
2,946.04 
2,955.72 
2,963.24 
2,967.18 
2,973.10 
2,974.72 
2,979.46 
2,982.67 
3,001.67 
3,017.31 
3,027.02 
3,028.86 
3,030.79 
3,034.46 
3,035.92 
3,037.72 
3,039.59 
3,044.09 
3,045.56 
3,047.56 
3,054.34 
3,054.68 
3,059.11 
3,062.49 
3,063.30 
3,070.89 
3,071.53 
3,075.73 
3,088.17 
3,092.09 
3,092.90 
3,094.01 
3,095.10 
3,097.13 
3,117.98 
3,118.16 
3,126.199 
3,141.33 
3,143.72 
3,148.68 
3,164.43 
3,165.65 
3,188.74 
3,194.58 
3,198.59 
3,208.96 
3,209.36 
3,213.74 
3,214.33 
3,218.19 
3,224.82 
3,229.57 
3,230.07 
3,230.42 
3,232.02 
3,232.37 
3,243.40 
3,244.10 
3,248.34 
3,250.36 
3,297.73 
3,309.74 
3,319.72 
3,323.74 
3,327.15 
3,329.16 
3,334.84 
3,344.40 
3,345.45 
3,345.83 
3,355.02 
3,357.82 


E-282 


3,360.60 
3,362.16 
3,362.71 
3,367.22 
3,369.808 
3,369.908 
3,371.80 
3,378.22 
3,388.42 
3,388.94 
3,392.80 
3,404.82 
3,406.95 
3,413.15 
3,416.91 
3,417.69 
3,417.904 
3,418.006 
3,428.69 
3,447.703 
3,454.195 
3,456.61 
3,459.32 
3,460.524 
3,464.339 
3,466.579 
3,472.571 
3,479.52 
3,480.72 
3,481.93 
3,498.064 
3,501.216 
3,515.191 
3,520.472 
3,542.85 
3,557.80 
3,561.20 
3,568.50 
3,574.18 
3,574.61 
3,593.526 
3,593.640 
3,600.169 
3,633.665 
3,643.93 
3,664.07 
3,682.243 
3,685.736 
3,694.21 
3,701.225 
3,709.62 
3,713.08 
B,f27.i) 
3,766.26 
3,777.13 
3,818.43 
3,829.75 
4,219.74 
4,233.85 
4,250.65 
4,369.86 
4,379.40 
4,379.55 
4,385.06 
4,391.99 
4,397.99 
4,409.30 
4,413.22 
4,421.39 
4,428.52 
4,428.63 
4,430.90 
4,430.94 
4,457.05 
4,522.72 
4,537.754 
4,540.380 
4,569.06 
4,704.395 
4,708 .862 
4,710,067 
4,712.066 
4,715.347 
4,752.732 
4,788.927 
4,790.22 
4,827.344 
4,884.917 
5,005.159 


5,037.751 
5,144.938 
5,330.778 
5,341.094 
5,343.283 
5,400.562 
5,562.766 
5,656.659 
5,719.225 
5,748.298 
5,764.419 
5,804.450 
5,820.156 
5,852.488 
5,872.828 
5,881.895 
5,902.462 
5,906.429 
5,944,834 
5,965.471 
5,974.627 
5,975.534 
5,987.907 
6,029.997 
6,074.338 
6,096. 163 
6,128.450 
6,143 .063 
6,163,594 
6,182,146 
6,217,281 
6,266.495 
6,304.789 
6,334.428 
6,382.992 
6,402,246 
6,506.528 
6,532.882 
6,598.953 
6,652.093 
6,678.276 
6,717.043 
6,929.467 
7,024.050 
7,032,413 
7,051.292 
7,059.107 
7,173.938 
7,213.20 
7,235.19 
7,245 .167 
7,343.94 
7,472.439 
7,488.871 
7,492.10 
7,522.82 
7,535.774 
7,544.044 
7,724.628 
7,740.74 
7,839.055 
7,926.20 
7,927.118 
7,936.996 
7,943.181 
8,082.458 
8,084.34 
8,118.549 
8,128.911 
8,136.406 
8,259.379 
8,264.81 
8,266.077 
8,267.117 
8,300.326 
8,315.00 
8,365.749 
8,372.11 
8,377.606 
8,417.159 
8,418.427 
8,463.358 
8,484.444 
8,495.360 
8,544.696 
8,571.352 
8,591.259 
8,634.647 
8,647.041 


NEON (Cont.) 
15,000 


8,654.383 
8,655,522 
8,668.26 
8,679.492 
8,681.921 
8,704,112 
8,771.656 
8,780.621 
8,783.753 
8,830.907 
8,853.867 
8,865.306 
8,865.755 
8,919.501 
8,988.57 
9,079.46 
9,148.67 
9,201.76 
9,220.06 
9,221.58 
9,226.69 
9,275.52 
9,287.56 
9,300.85 
9,310.58 
9,313.97 
9,326.51 
9,373.31 
9,425.38 
9,459.21 
9,486.68 
9,534.16 
9,547.40 
9,577.01 
9,665.42 


9,808.86 
10,295.42 


10,562.41 
10,798.07 
10,844.48 
11,143.020 
11,177.528 
11,390.434 
11,409.134 
11,522.746 
11,525.020 
11,536.344 
11,601.537 
11,614.081 
11,688.002 
11,766.792 
11,789.044 
11,789.889 
11,984.912 
12,066.334 
12,459.389 
12,689.201 
12,912.014 
13,219.241 
15,230.714 
17,161.930 
18,035.80 
18,083.21 
18,221.11 
18,227.02 
18,276.68 
18,282.62 
18,303.97 
18,359.12 
18,384.85 
18,389.95 
18,402.84 
18,422.39 
18,458.65 
18,475.79 
18,591.55 
18,597.70 
18,618.96 
18,625.16 
21,041,295 
21,708.145 
22,247.35 
22,428.13 
22,530.40 
22,661.81 
23,100.51 
23,260.30 
23,373.00 
23,565.36 


ee en en nn ee ee ee ee a ee a ee ee ee ee 


3,500 23,636.52 
300 23,701.64 
1,100 23,709.2 
1,800 23,951.42 
600 23,956.46 
1,000 23,978.12 
200 24,098.54 
500 24,161.42 
600 24,249.64 
1,500 24,365.05 
800 24,371.60 
400 24,447.85 
700 24,459.4 
300 24,776.46 
550 24,928.88 
250 25,161.69 
650 25,524.37 
125 28,386.21 
150 30,200. 
250 33,173.09 
450 33,352.35 
1,300 33,901. 
2,200 33,912.10 
600 34,131.31 
100 34,471.44 
120 35,834.78 
NEPTUNIUM (Np) 
Z= 93 
NpI 
Ref. 93 — J.G.C. 
Intensity Wavelength 
Air 
300 3,481.93 
300 h 3,501.50 
300 1 3,986.89 
300 s 5,044.66 
300 1 5,601.70 
300 1 5,652.75 
300 1 5,784.39 
300 1 5,878.04 
300 s 6,011.22 
300 6,056.09 
300 s 6,073.90 
300 s 6,080.05 
300 1 6,120.49 
300 6,188.59 
300 1 6,200.00 
300 s 6,215.90 
300 s 6,317.84 
300 1 6,341.38 
300 1 6,566.11 
300 1 6,720.68 
S00mS 6,751.32 
300 s 6,795.21 
300. 1 6,802.62 
300 1 6,805.81 
300 s 6,816.44 
300 1 6,865.45 
300 s 6,907.13 
300 h 6,912.91 
1,000 s 6,930.31 
300 1 6,963.63 
3,000 s 6,972.09 
300 7,014.02 
300 1 7,018.91 
300 s 7,039.14 
300 s 7,080.01 
300 1 7,174.83 
300 1 7,184.93 
300 1 7,284.28 
300 1 7,292.29 
300 1 7,332.52 
300 s 7,370.60 
300 1 7,381.03 
300 | 7,381.65 
300 1 7,402.70 
300 s 7,512.22 
300 1 7,515.15 
300 1 7,546.05 
300 | 7,624.83 
300 7,626.85 
300 s 7,681.01 
300 s 7,685.25 
1,000 1 7,735.14 


Pe re teat ett tat retest te fetes 


ee ee ee ee ee ee ee ee te ee ce eee ret et tet ete et et mt pat ptt tet tet pat ett 


300 | 7,761.61 I 
1,000 1 7,765.75 I 
300 s 7,776.07 I 
300 7,787.46 I 
1,000 | 7,791.38 I 
300 | 7,851.44 I 
300 =| 7,887.88 I 
300 | 7,901.71 I 
300 | 7,975.98 I 
300 h 8,080.32 I 
300 s 8,124.59 I 
300 8,155.11 I 
300 1 8,167.42 I 
300 1 8,183.06 I 
300 | 8,188.61 I 
300 1 8,247.82 I 
300 1 8,287.11 I 
300s 8,287.75 I 
3002) 8,306.22 I 
300 s 8,313.66 I 
1,000 | 8,339.12 I 
300 8,356.79 I 
300 | 8,367.11 I 
3,000 8,372.88 I 
3,000 8,529.96 I 
1,000 s 8,696.23 I 
1,000 s 8,906.02 I 
1,000 8,942.70 I 
1,000 s 9,004.75 I 
1,000 1 9,006.31 I 
10,000 | 9,016.18 I 
3,000 1 9,141.30 I 
3,000 s 9,379.33 I 
3,000 1 9,468.66 I 
3,000 s 9,679.13 I 
3,000 | 9,930.55 | 
10,000 | 10,091.99 I 
10,000 s 10,817.45 I 
10,000 1 11,695.15 I 
10,000 1 11,776.64 I 
10,000 s 12,148.18 I 
10,000 s 12,377.42 I 
10,000 1 12,407.99 I 
10,000 1 13,834.33 I 
NICKEL (Ni) 
Z = 28 
Nil and II 
Ref. 1, 294 — C.H.C. 
Intensity Wavelength 

Vacuum 
500 1,317.22 II 
400 1,335.20 II 
500 1,370.14 Il 
1,000 1,741.55 Il 
500 1,748.28 II 

Air 

1,000 2,165.55 Il 
2,000 2,169.10 Il 
2,000 2,174.67 II 
1,500 Pes Wy RS) II 
500 2,177.09 II 
400 2,177.36 Il 
400 2,179.35 II 
800 2,180.47 Il 
800 2,184.60 Il 
2,500 2,185.50 V 
3,000 2,192.09 II 
600 2,201.41 Il 
5,000 2,205.55 Il 
4,000 2,206.72 Il 
6,000 2,216.48 II 
800 2,220.40 Il 
500 2,221.06 II 
900 2,222.96 II 
500 2,242.68 Il 
500 2,253.85 II 
1,000 2,264.46 II 
2,000 2,270.21 ll 
800 2,277.28 II 
400 2,278.32 Il 
800 2,278.77 II 
500 2,287.65 Il 
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2,289.98 
2,296.55 
2,297.14 
2,300.78 
2,303.00 
2,310.96 
2,312.34 
2,313.66 
2,313.98 
2,316.04 
2,317.16 
2,319.75 
2,320.03 
2,321.38 
2,322.68 
2,325.79 
2,329.96 
2,334.58 
2,337.49 
2,337.82 
2,341.20 
2,345.54 
2,346.63 
2,347.52 
2,360.63 
2,362.06 
2,375.42 
2,386.58 
2,394.52 
2,416.13 
2,419.31 
2,421.23 
2,423.33 
2,423.66 
2,424.03 
2,437.89 
2,453.99 
2,472.06 
2,476.87 
2,510.87 
2,565.92 
2,606.26 
2,609.94 
2,615.06 
2,696.49 
2,798.65 
2,821.29 
2,864.02 
2,865.50 
2,907.46 
2,914.01 
2,943.91 
2,981.65 
2,984.13 
2,992.60 
2,994.46 
3,002.49 
3,003.63 
3,012.00 
3,019.14 
3,031.87 
3,037.94 
3,045.01 
3,050.82 
3,054.32 
3,057.64 
3,064.62 
3,080.76 
3,097.12 
3,099.12 
3,101.55 
3,101.88 
3,105.47 
3,114.12 
3,134.11 
3,145.72 
3,181.74 
3,184.37 
3,195.57 
3,197.11 
3,202.14 
3,214.06 
3,217.83 
3,221.27 
3,221.65 
3,225.02 
3,232.96 
3,234.65 
3,243.06 


ce EN De I ee a ae ee a ee 


— 
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NICKEL (Cont.) 


100 


3,248.46 
3,250.74 
3,271.12 
3,282.70 
3,292.87 
3,297.60 
3,305.71 

3,315.66 
3,320.26 
3,322.31 

3,331.88 
3,335.64 
3,338.09 
3,348.84 
3,349.24 
3,358.68 
3,361.56 
3,363.45 
3,365.77 
3,366.17 
3,366.81 

3,367.89 
3,369.57 
3,371.99 
3,374.22 
3,374.64 
3,378.97 
3,380.57 
3,380.85 
3,391.05 

3,392.99 
3,401.05 

3,409.58 
3,413.48 
3,413.94 
3,414.76 
3,423.71 

3,433.56 
3,437.28 
3,446.26 
3,452.89 
3,458.47 

3,461.65 

3,467.50 
3,469.49 
3,472.54 
3,483.77 
3,485.89 
3,492.96 
3,500.85 
3,502.60 
3,507.69 
3,510.34 
3,513.93 
3,515.05 
3,519.77 
3,524.54 
3,527.98 
3,548.18 
3355155 
3,561.75 
3,566.37 
3,571.87 
3,587.93 
3,597.70 
3,610.46 
3,612.74 
3,619.39 
3,624.73 
3,664.10 
3,669.24 
3,670.43 
3,674.15 
3,688.42 
3,693.93 
3,722.48 
3,736.81 
3,739.23 
STO 
3,783.33 
3,807.14 
3,831.69 
3,858.30 
3,889.67 
3,972.17 
3,973.56 
4,401.55 
4,459.04 
4,462.46 


DUauUocBvdoan 


h 


4,470.48 
4,592.53 
4,600.37 
4,605.00 
4,606.23 
4,648.66 
4,686.22 
4,714.42 
4,715.78 
4,756.52 
4,763.95 
4,786.54 
4,807.00 
4,829.03 
4,831.18 
4,855.41 
4,866.27 
4,873.44 
4,904.41 
4,918.36 
4,935.83 
4,980.16 
4,984.13 
4,992.02 
5,000.34 
5,012.46 
5,017.59 
5,035.37 
5,048.85 
5,080.52 
§,081.11 
5,084.08 
5,099.32 
5,099.95 
$,115.40 
5,129.38 
5,137.08 
5,142.77 
5,146.48 
5,155.76 
5,168.66 
5,176.56 
5,435.87 
5,476.91 
5,510.00 
5,578.73 
5,587.86 
5,592.28 
5,614.79 
5,625.33 
5,649.70 
5,664.02 
5,682.20 
5,695.00 
5,709.56 
5,711.90 
5,715.09 
5,754.68 
5,760.85 
5,857.76 
5,892.88 
6,108.12 
6,176.81 
6,191.18 
6,256.36 
6,314.66 
6,643.64 
6,767.77 
6,772.32 
6,914.56 
7,110.90 
7,122.20 
7,182.00 
7,197.02 
7,261.93 
7,291.45 
7,385.24 
7,393.60 
7,409.35 
7,414.51 
7,422.28 
7,522.76 
7,525.12 
7,555.60 
7,574.05 
7,617.00 
7,619.21 
7,714.32 
7,715.58 


ee 
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19 7,727.61 I 
19 7,748.89 I 
10 7,788.94 I 
13 7,797.59 I 
2 7,917.44 I 
1,000 8,096.75 Il 
500 8,114.21 1 
700 8,121.48 ll 
2 8,809.42 I 
9 8,862.55 I 
500 w 9,900.92 I 
NIOBIUM (Nb) 
Z = 4! 
Nb I and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 

3,300 2,029.32 7 
3,000 2,032.99 ll 
2,000 2,109.42 Ul 
1,700 2,125.21 Il 
1,100 2,126.54 ll 
1,500 2,131.18 7 
370 2,295.68 ll 
280 2,302.08 Ul 
170 2,376.40 rf 
110 2,387.09 ll 
140 2,387.52 ll 
45 2,388.27 9 
160 2,398.48 if 
55 2,405.34 8 
55 2,405.85 Wl 
140 2,412.46 I 
160 2,416.99 ll 
140 2,418.69 ul 
75 2,433.80 Il 
40 2,435.95 I 
35 2,436.33 I 
45 2,437.42 ll 
40 2,442.14 ll 
28 2,442.68 II 
65 2,451.87 ll 
65 2,453.95 ll 
55 2,458.09 Il 
65 2,462.89 I 
35 2,466.73 I 
55 2,469.08 I 
110 2,477.38 I 
65 2,478.29 Wl 
65 2,479.94 I 
35 2,483.88 ll 
110 2,504.65 I 
110 2,511.00 I 
110 2,521.40 ul 
390 2,544.80 8 
110 2,551.38 8 
130 2,556.94 ll 
130 2,562.41 I 
130 2,565.41 I 
100 2,569.03 I 
110 2,571.33 II 
200 2,578.74 I 
390 2,583.99 rH 
390 2,590.94 Ul 
270 2,592.20 I 
130 2,616.48 I 
130 2,623.51 I 
130 2,627.44 I 
130 2,628.49 I 
200 2,642.24 I 
320 2,646.26 II 
330 2,647.50 I 
240 2,649.52 I 
330 2,654.45 I 
310 2,656.08 I 
160 2,657.62 I 
110 2,665.25 ll 
110 2,666.59 Il 
110 2,667.30 Ul 
130 2,668.29 I 
400 2,671.93 li 
200 2,673.57 Il 
200 2,675.94 ll 
130 2,687.15 I 


2,691.77 
2,697.06 
2,698.86 
2,702.20 
2,702.52 
2,716.62 
2,721.98 
2,733.26 
2,737.09 
2,746.91 
2,748.85 
2,753.01 
2,758.61 
2,768.13 
2,773.20 
2,780.24 
2,782.36 
2,793.05 
2,827.08 
2,836.24 
2,840.94 
2,841.15 
2,842.65 
2,846.28 
2,851.45 
2,861.09 
2,864.32 
2,865.61 
2,868.52 
2,875.39 
2,876.95 
2,877.03 
2,880.72 
2,883.18 
2,888.83 
2,897.81 
2,899.24 
2,908.24 
2,910.59 
2,911.74 
2,927.81 
2,931.47 
2,941.54 
2,945.88 
2,946.12 
2,946.90 
2,950.88 
2,972.57 
2,974.10 
2,977.68 
2,982.11 
2,990.26 
2,994.73 
3,024.74 
3,028.44 
3,032.77 
3,044.76 
3,048.10 
3,053.09 
3,055.52 
3,064.53 
3,069.68 
3,070.90 
3,071.56 
3,073.24 
3,076.87 
3,080.35 
3,094.18 
3,099.19 
3,111.45 
3,127.53 
3,130.79 
3,145.40 
3,151.87 
3,163.40 
3,175.78 
3,180.29 
3,187.49 
3,191.10 
3,191.43 
3,194.98 
3,203.35 
3,206.34 
3,215.60 
3,225.48 
3,229.56 
3,236.40 
3,247.47 
3,248.94 


NIOBIUM (Cont.) 


160 


3,249.52 
3,254.07 
3,260.56 
3,263.37 
3,264.59 
3,270.47 
3,270.76 
3,272.07 
3,277.67 
3,283.46 
3,285.66 
3,287.59 
3,287.92 
3,292.02 
3,296.01 
3,299.61 
3,304.83 
3,308.05 
3,310.47 
3,312.60 
3,315.22 
3,318.98 
3,319.26 
3,319.58 
3,326.62 
3,329.36 
3,332.16 
3,341.60 
3,341.97 
3,343.71 
3,346.93 
3,349.06 
3,349.52 
3,354.74 
3,357.04 
3,358.42 
3,365.58 
3,366.96 
3,369.16 
3,371.33 
3,374.92 
3,380.41 
3,380.86 
3,386.24 
3,392.34 
3,395.93 
3,399.40 
3,405.41 
3,406.13 
3,408.38 
3,408.68 
3,409.19 
3,412.94 
3,415.97 
3,423.76 
3,425.42 
3,425.85 
3,426.57 
3,427.45 
3,429.04 
3,432.70 
3,440.59 
3,463.81 
3,465.86 
3,469.44 
3,471.19 
3,473.02 
3,478.69 
3,479.56 
3,484.05 
3,491.03 
3,497.81 
3,498.63 
3,507.96 
3,510.26 
3,515.42 
3,517.67 
3,520.06 
3,535.30 
3,537.48 
3,540.96 
3,544.02 
3,544.65 
3,550.45 
3,554.52 
3,554.66 
3,563.50 
3,563.62 
3,575.85 


3,577.72 
3,580.27 
3,584.97 
3,589.11 
3,589.36 
3,593.97 
3,602.56 
3,619.51 
3,621.03 
3,639.33 
3,649.85 
3,650.81 
3,651.19 
3,659.61 
3,660.37 
3,664.70 
3,669.01 
3,674.78 
3,697.85 
3,711.34 
3,713.01 
3,716.99 
3,726.24 
3,738.42 
3,739.80 
3,740.73 
3,741.78 
3,742.39 
3,753.18 
3,755.77 
3,763.49 
3,765.08 
3,766.13 
3,771.85 
3,781.01 
3,787.06 
3,790.15 
3,791.21 
3,798.12 
3,801.30 
3,802.92 
3,803.88 
3,804.74 
3,810.49 
3,811.03 
3,815.51 
3,818.86 
3,819.15 
3,824.88 
3,835.18 
3,836.45 
3,845.90 
3,858.95 
3,863.38 
3,867.92 
3,877.56 
3,878.82 
3,883.14 
3,885.44 
3,885.68 
3,886.07 
3,891.30 
3,908.97 
3,914.70 
3,920.20 
3,937.44 
3,943.67 
3,965.69 
3,966.09 
3,971.85 
4,032.52 
4,039.53 
4,058.94 
4,059.51 
4,060.79 
4,068.26 
4,079.73 
4,084.86 
4,100.40 
4,100.92 
4,116.90 
4,123.81 
4,129.43 
4,129.93 
4,137.10 
4,139.44 
4,139.71 
4,143.21 
4,150.12 


— - 
le 
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4,152.58 
4,163.47 
4,163.66 
4,164.66 
4,168.13 
4,184.44 
4,190.88 
4,192.07 
4,195.09 
4,195.66 
4,198.51 
4,201.52 
4,205.31 
4,214.73 
4,217.94 
4,229.15 
4,255.44 
4,262.05 
4,266.02 
4,270.69 
4,286.99 
4,299.60 
4,300.99 
4,309.56 
4,311.27 
4,312.45 
4,326.33 
4,327.38 
4,331.37 
4,342.82 
4,348.65 
4,349.03 
4,351.57 
4,368.43 
4,377.96 
4,388.36 
4,392.69 
4,410.21 
4,419.44 
4,437.22 
4,447.18 
4,456.80 
4,457.42 
4,469.71 
4,471.29 
4,472.53 
4,503.04 
4,523.41 
4,546.82 
4,564.53 
4,573.08 
4,581.62 
4,606.77 
4,616.17 
4,630.11 
4,648.95 
4,649.27 
4,663.83 
4,666.24 
4,667.22 
4,672.09 
4,675.37 
4,678.48 
4,685.14 
4,706.14 
4,708.29 
4,713.50 
4,733.89 
4,749.70 
4,816.38 
4,848.37 
4,967.78 
4,973.14 
4,988.97 
5,000.95 
5,002.25 
5,013.27 
5,017.75 
5,019.51 

5,026.36 
5,030.13 
5,039.04 
5,047.96 
5,058.01 

5,059.35 
5,065.25 
5,077.40 
5,078.96 
5,094.41 


Lal ce cl ce ce le ce ae ee ce ce ce ce ce ee ee ee ee ee ee ee ee eee ee ee 


5,095.30 
5,100.16 
5,120.30 
5,121.80 
5,127.66 
5,133.34 
5,134.75 
5,140.58 
5,147.54 
5,150.64 
5,152.63 
5,160.33 
5,164.38 
5,180.31 
5,186.98 
5,189.20 
5,193.08 
5,195.84 
5,203.22 
5,205.13 
5,219.10 
5,225.16 
5,232.81 
5,237.43 
5,240.39 
5,251.62 
5,251.81 
5,253.03 
5,253.93 
5,269.92 
5,271.53 
5,272.48 
5,276.20 
5,279.43 
5,285.26 
5,296.34 
3,915.55 
5,317.01 
5,318.60 
5,319.49 
5,334.87 
5,336.81 
5,340.80 
5,343.58 
5,344.17 
5,350.74 
5,353.28 
5,355.31 
5,355.70 
5,359.19 
5,362.01 
5,375.27 
5,381.34 
5,388.30 
5,395.86 
5,396.33 
5,411.24 
5,416.30 
5,422.44 
5,431.26 
5,437.27 
5,448.31 
5,456.19 
5,458.04 
5,468.10 
5,481.00 
5,483.09 
5,483.49 
5,491.06 
5,499.53 
5,504.58 
5,509.12 
5,512.82 
5,517.39 
5,523.57 
5,541.47 
5,551.35 
5,563.00 
5,571.44 
5,576.16 
5,578.29 
5,586.97 
5,590.95 
5,594.89 
5,599.59 
5,603.52 
5,603.93 
5,628.26 
5,629.17 


beeen eee eee ene eee ne eee ee el lenin 


NIOBIUM (Cont.) 


c 


5,635.42 
5,642.11 

5,645.30 
5,654.14 
5,664.71 

5,665.63 
5,666.86 
5,671.02 
5,671.91 

5,677.47 
5,693.09 
5,697.90 
5,698.03 
5,706.16 
5,706.48 
5,709.33 
5,715.59 
5,716.35 
5,725.66 
5,729.19 
5,737.36 
5,738.20 
5,751.44 
5,760.34 
5,764.99 
5,771.08 
5,776.07 
5,780.34 
5,787.54 
5,789.79 
5,794.24 
5,804.03 
5,815.33 
5,819.43 
5,820.62 
5,834.90 
5,838.15 
5,838.64 
5,842.47 
5,846.09 
5,866.47 
5,874.70 
5,877.79 
5,893.44 
5,900.62 
5,903.80 
5,927.41 

5,934.16 
5,957.70 
5,983.22 
5,986.08 
5,997.93 
6,029.75 
6,031.84 
6,045.50 
6,048.72 
6,056.65 
6,107.71 

6,142.51 

6,148.13 
6,164.32 
6,213.06 
6,221.96 
6,251.76 
6,260.77 
6,430.46 
6,433.22 
6,497.84 
6,544.61 
6,574.73 
6,591.00 
6,606.16 
6,607.28 
6,614.15 
6,626.98 
6,660.84 
6,677.33 
6,701.20 
6,723.62 
6,739.88 
6,795.31 
6,828.11 
6,849.35 
6,870.92 
6,876.36 
6,902.89 
6,908.07 
6,918.32 
6,946.07 


ee pee ee pees pees eee eee pets pees pms es pees my pumped pede emd banat pat nd end pens ed pense es bess bas mt ped eet esDat et Ped bend Deets Ded Det ed Pas bat ebm fet bets Pats Pt ees et PetPets tempt pee Peden despa mt at Pt pg 


17 6,972.49 I 
25 6,986.09 I 
85 6,990.32 I 
ic 6,996.11 I 
21 7,023.48 I 
17 7,038.04 I 
190 c¢ 7,046.81 I 
8 7,066.41 i 
8 7,075.23 I 
40 Cc 7,098.94 I 
17 ¢ 7,102.01 I 
19 7,119.31 I 
15 7,122.95 I 
35 7,126.17 I 
17 7,130.06 I 
130 7,159.43 I 
17 7,191.37 I 
19 'c 7,208.94 I 
50 7,252.35 I 
15 7,274.81 I 
13 7,317.03 I 
ere 7,323.92 I 
29 c 7,328.38 I 
65) ic 7,353.16 I 
190 c 7,372.50 I 
13 7,419.83 I 
15 7,436.02 I 
19 7,478.20 I 
65 7,515.93 I 
29 c 7,519.77 I 
170 c¢ 7,574.58 I 
igen 7,583.21 I 
13 7,639.81 I 
13 7,647.71 I 
25 7,703.33 I 
Tee ke 7,726.68 I 
25 7,757.31 I 
6 7,787.11 I 
13 ¢ 7,873.41 I 
35 7,885.31 I 
25 7,938.89 I 
8 7,954.76 I 
40 8,135.20 I 
13) c 8,240.00 I 
23 8,320.93 I 
29 8,346.08 I 
10 8,350.04 I 
17 8,439.77 I 
Liane 8,475.98 I 
25 8,526.99 I 
ic 8,547.25 I 
WA 3 8,560.54 I 
17 8,575.87 I 
75 We 8,697.55 I 
21 8,740.96 I 
21 8,767.97 I 
Pah ates 8,815.56 I 
35 8,905.78 I 
NITROGEN (N) 
Z=7 
N [and II 


Ref. 213 — R.L.K. 


Intensity Wavelength 
Vacuum 

285 644.634 Il 
360 644.837 Il 
450 645.178 Il 
140 647.50 I 
360 660.286 Il 
170 671.016 II 
285 671.386 Il 
150 671.630 Il 
160 671.773 II 
170 672.001 Il 
350 692.70 I 
285 746.984 Il 
650 775.965 Il 

90 885.67 I 

90 909.697 I 

80 910.278 I 

40 910.645 I 
450 915.612 Il 
450 915.962 Il 
550 916.012 Il 


E-286 


916.701 
953.415 
953.655 
953.970 
963.990 
964.626 
965.041 
1,067.614 
1,068.612 
1,083.990 
1,084.580 
1,085.546 
1,085.701 
1,097.237 
1,098.095 
1,098.260 
1,100.360 
1,100.465 
1,101.291 
1,134,165 
1,134,415 
1,134.980 
1,143.65 
1,163.884 
1,164.206 
1,164.325 
1,167.448 
1,168.334 
1,168.417 
1,168.536 
1,176.510 
1,176.630 
1,177.695 
1,199.550 
1,200.223 
1,200.710 
1,225.026 
1,225.37 
1,228.41 
1,228.79 
1,243.179 
1,243.306 
1,310.540 
1,310.95 
1,319.00 
1,319.68 
1,326.57 
1,327.92 
1,411.94 
1,492.625 
1,492.820 
1,494.675 
1,742.729 
1,745.252 


Air 


2,095.53 
2,096.20 
2,096.86 
2,130.18 
2,142.78 
2,206.09 
2,286.69 
2,288.44 
2,316.49 
2,316.69 
2,317.05 
2,461.27 
2,496.83 
2,496.97 
2,520.22 
2,520.79 
2,522.23 
2,590.94 
2,709.84 
2,799.22 
2,823.64 
2,885.27 
3,006.83 
3,437.15 
3,838.37 
3,919.00 
3,955.85 
3,995.00 
4,035.08 
4,041.31 
4,043.53 
4,099.94 


me pee eee pees se ees et pees eet eset Pett tee ee ees Pet ett pe et Patt Pet te Pett te 


7,762.24 
8,184.87 


NITROGEN (Cont.) 


400 8,188.02 
250 8,200.36 
300 8,210.72 
570 8,216.34 
400 8,223.14 
400 8,242.39 
550 8,438.74 I 
500 8,567.74 
570 8,594.00 
650 8,629.24 
500 8,655.89 
220 8,676.08 I 
700 8,680.28 
650 8,683.40 
500 8,686.15 
110 8,687.43 I 
110 h 8,699.00 I 
500 8,703.25 
160 h 8,710.54 I 
570 8,711.70 
500 8,718.83 
250 8,728.89 
200 8,747.36 
500 9,386.80 
570 9,392.79 
250 9,460.68 
200 9,863.33 
160 h 9,865.41 I 
110 4h 9,868.21 I 
160 h 9,887.39 I 
220 4h 9,891.09 I 
160 h 9,961.86 I 
220 4h 9,969.34 I 
285 h 10,023.27 I 
220 4h 10,035.45 I 
220 h 10,065.15 I 
160 h 10,070.12 I 
250 10,105.13 
300 10,108.89 
350 10,112.48 
400 10,114.64 
110 h 10,126.27 I 
250 10,539.57 
200 12,074.51 
380 12,186.82 
225 12,288.97 
290 12,328.76 
310 12,381.65 
180 12,438.40 
510 12,461.25 
920 12,469.62 
500 13,429.61 
840 13,581.33 
180 13,587.73 
180 13,602.27 
290 13,624.18 
250 14,757.07 
100 14,868.87 
160 14,966.60 
180 15,582.27 
120 s 17,516.58 
100 1 17,584.86 
100 17,878.26 
NIII 


Ref. 66, 213 — R.L.K. 


Intensity Wavelength 


Vacuum 

500 257.95 Ill 
650 258.50 Ill 
700 259.19 Ill 
800 260.09 Ill 
800 261.28 Il 
500 262.91 Ill 
500 265.23 Ill 
500 265.27 Ill 
500 268.70 Ill 
150 314.715 Ill 
200 314.850 Ill 

90 314.877 Ill 
600 323.26 Ill 
500 338.35 Ill 
500 340.20 Ill 
500 351.98 Ill 


120 362.833 Ill 
150 362.881 Il 
150 362.946 Ill 
90 362.985 lll 
300 374.204 Il 
350 374.441 Ul 
500 387.48 Il 
250 451.869 Ill 
300 452.226 Ill 
500 684.996 Ill 
570 685.513 I 
650 685.816 Ill 
500 686.335 Il 
500 763.336 ll 
570 764.359 I 
250 771.544 lll 
300 771.901 lll 
350 772.385 ll 
200 772.891 Ill 
150 772.975 lll 
650 979.842 ul 
700 979.919 Ill 
900 989.790 Ill 
700 991.514 Ill 
1,000 991.579 lll 
500 1,183.031 lll 
570 1,184.550 Il 
150 1,387.371 Ill 
250 1,729.945 Ill 
570 1,747.848 Il 
350 1,751.218 Ill 
650 1,751.657 Ill 
150 1,804.486 Il 
200 1,805.669 Ill 
150 1,846.42 I 
350 1,885.06 Ill 
400 1,885.22 Il 
200 1,907.99 Il 
150 1,919.55 lll 
150 1,919.77 ll 
300 1,920.65 lll 
150 1,920.84 Ill 
200 1,921.30 Ill 
Air 
200 2,064.01 Ill 
250 2,064.42 Ill 
120 2,068.68 Ill 
90 2,071.09 lll 
90 2,117.59 Il 
90 2,121.50 WI 
90 2,147.31 Ill 
200 2,188.20 I 
150 2,188.38 Ill 
250 2,682.18 Ill 
90 2,689.20 Ill 
120 3,367.34 Ill 
90 3,754.67 Ill 
120 3,771.05 Ill 
90 3,938.52 II 
150 3,998.63 lll 
200 4,003.58 Ill 
250 4,097.33 Il 
200 4,103.43 Ill 
120 4,195.76 Ill 
150 4,200.10 Il 
90 4,332.91 Ill 
120 4,345.68 Ill 
300 4,379.11 ll 
90 4,510.91 lll 
120 4,514.86 lll 
90 4,634.14 Ill 
120 4,640.64 lll 
90 4,858.82 lll 
150 4,867.15 Ill 
90 5,314.35 Ill 
200 5,320.82 Ill 
150 5,327.18 ll 
90 6,454.11 Il 
120 6,467.02 Ill 
NIV 
Ref. 108, 212 — R.L.K. 
Intensity Wavelength 
Vacuum 

400 181.75 IV 
400 191.7 IV 


E-287 


400 192.9 IV 
500 196.87 IV 
500 197.23 IV 
500 202.60 IV 
500 205.94 IV 
500 205.97 IV 
500 206.03 1V 
500 217.20 IV 
500 d 217.90 IV 
500 d 223.4 IV 
800 w 225.12 IV 
800 225.21 IV 
600 w 234.12 1V 
600 w 234.20 IV 
600 w 234.25 IV 
550 236.07 IV 
500 237.99 IV 
500 w 238.7 IV 
600 238.80 IV 
500 w 239.62 IV 
900 247.20 IV 
500 w 248.43 IV 
‘500 w 248.46 IV 
500 w 248.48 IV 
600 260.45 IV 
650 270.99 IV 
250 283.42 IV 
300 283.48 IV 
350 283.58 IV 
600 285.56 IV 
600 w 297.7 1V 
700 297.82 IV 
650 300.32 IV 
90 303.123 IV 
500 303.28 IV 
150 315.053 IV 
120 322.503 IV 
150 322.570 IV 
200 322.724 IV 
120 323.175 IV 
300 335.050 IV 
500 w 351.93 IV 
700 353.06 IV 
500 420.77 1V 
650 463.74 IV 
570 765.148 IV 
520 921.992 IV 
500 922.519 IV 
480 923.057 IV 
650 923.220 IV 
500 923.675 IV 
520 924.283 IV 
1,000 955.335 IV 
150 w 1,036.16 IV 
90 1,078.71 IV 
90 1,188.01 IV 
1,000 1,718.55 IV 
Air 
90 2,080.34 IV 
90 w 2,318.09 IV 
150 2,477.69 IV 
250 2,645.65 IV 
300 2,646.18 IV 
350 2,646.96 IV 
90 3,078.25 IV 
90 3,463.37 IV 
570 3,478.71 IV 
500 3,482.99 IV 
400 3,484.96 IV 
90 3,747.54 IV 
150 4,057.76 IV 
90 4,606.33 IV 
150 6,380.77 IV 
NV 


Ref. 66, 107, 318 — R.L.K. 


Intensity Wavelength 


Vacuum 
52 166.947 Vv 
52 186.069 Vv 
62 186.153 Vv 
90 209.303 Vv 
90 247.561 Vv 
120 247.706 Vv 
150 266.196 v 


200 266.379 Vv 
90 713.518 V 
150 713.860 Vv 
150 748.195 Vv 
200 748.291 Vv 
1,000 1,238.821 Vv 
900 1,242.804 Vv 
90 1,549,336 Vv 
200 1 1,616.33 Vv 
350 1 1,619.69 Vv 
90 w 1,860.37 v 
Air 
60 (1 2,859.16 Vv 
90 «#1 2,974.52 v 
150 w 2,980.78 Vv 
250 w 2,981.31 Vv 
60 w 2,998.43 Vv 
350 4,603.73 Vv 
250 4,619.98 Vv 
200 w 4,944.56 Vv 
60 w 7,618.46 V 
OSMIUM (Os) 
Z = 76 
Os I and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 

9,600 2,001.45 I 
13,000 2,003.73 I 

9,000 2,004.78 
17,000 2,010.15 I 
29,000 2,018.14 I 

29,000 2,020.26 
14,000 2,022.76 I 
14,000 2,028.23 I 
18,000 2,034.44 I 
26,000 2,045.36 I 
7,800 2,048.28 if 
7,800 2,049.42 I 
8,600 2,058.69 I 
13,000 2,061.69 I 
7,800 2,067.21 II 
4,200 2,070.67 Il 
7,200 2,076.95 I 

7,200 2,078.09 
14,000 2,079.97 I 
2,900 2,082.54 I 
2,900 2,089.03 I 
2,900 2,089.21 I 
6,000 2,097.60 I 
5,300 2,100.63 I 
2,100 2,117.66 I 
4,800 2,117.96 I 

6,600 2,119.79 
1,900 2,123.84 I 
5,300 2,137.11 I 

2,400 2,149.97 
2,600 2,154.59 I 
1,300 2,157.84 I 
1,200 2,158.53 I 

2,400 2,161.00 
3,100 2,166.90 I 
1,100 2,167.75 I 
2,100 2,171.65 I 
960 2,184.68 I 
840 2,194.39 tt 
760 2,202.49 I 
600 2,227.98 I 
1,100 2,234.61 I 
1,300 2,252.15 I 
2,000 2,255.85 II 
1,400 2,264.60 I 
360 2,268.28 I 
960 2,270.17 I 
1,400 2,282.26 Il 
840 2,283.67 I 
570 2,289.32 I 
380 2,297.31 I 
660 2,308.31 I 
190 2,313.75 Il 
550 2,320.18 I 


OSMIUM (Cont.) 


2,323.98 
2,324.24 
2,326.99 
2,334.56 
2,336.80 
2,338.63 
2,340.69 
2,343.74 
2,345.75 
2,347.38 
2,350.23 
2,352.99 
2,355.28 
2,356.92 
2,357.25 
2,362.41 
2,362.77 
2,367.35 
2,369.24 
2,370.70 
2,371.18 
2,375.06 
2,377.03 
2,377.61 
2,379.39 
2,384.62 
2,387.29 
2,394.29 
2,395.39 
2,395.88 
2,396.78 
2,401.13 
2,402.23 
2,403.54 
2,403.85 
2,405.08 
2,405.45 
2,405.96 
2,408.67 
2,410.98 
2,414.52 
2,417.99 
2,418.53 
2,420.02 
2,423.07 
2,424.02 
2,424.56 
2,424.97 
2,426.81 
2,427.90 
2,431.19 
2,431.61 
2,446.02 
2,450.74 
2,451.73 
2,453.90 
2,454.91 
2,456.46 
2,461.42 
2,468.90 
2,472.28 
2,474.78 
2,476.84 
2,482.43 
2,486.24 
2,488.55 
2,491.02 
2,491.69 
2,492.42 
2,498.41 
2,499.92 
2,502.29 
2,504.39 
2,504.51 
2,507.18 
2,509.71 
2,512.87 
2,513.25 
2,515.04 
2,517.92 
2,518.44 
2,519.29 
2,519.79 
2,532.44 
2,538.00 
2,538.10 
2,542.51 
2,548.83 
2,554.46 


2,563.16 
2,566.49 
2,566.88 
2,568.83 
2,571.78 
2,578.32 
2,580.03 
2,581.05 
2,581.96 
2,590.76 
2,591.98 
2,596.00 
2,609.20 
2,609.56 
2,610.78 
2,612.63 
2,613.06 
2,619.94 
2,620.62 
2,621.82 
2,628.48 
2,631.22 
2,637.13 
2,644.11 
2,646.89 
2,647.73 
2,649.34 
2,656.68 
2,658.60 
2,659.83 
2,661.18 
2,664.29 
2,674.57 
2,674.88 
2,689.82 
2,699.59 
2,706.70 
2,714.64 
2,715.36 
2,720.04 
2,721.86 
2,730.61 
2,731.36 
2,732.80 
2,761.42 
2,763.27 
2,765.04 
2,770.71 
2,776.91 
2,782.55 
2,783.88 
2,786.31 
2,793.99 
2,794.19 
2,796.73 
2,804.07 
2,806.91 
2,808.94 
2,813.84 
2,814.20 
2,815.78 
2,829.27 
2,837.42 
2,838.17 
2,838.63 
2,841.60 
2,844.40 
2,846.39 
2,848.25 
2,850.76 
2,860.96 
2,863.37 
2,874.96 
2,878.40 
2,879.39 
2,880.20 
2,896.06 
2,909.06 
2,912.33 
2,917.26 
2,919.79 
2,925.57. 
2,929.51 
2,931.28 
2,934.64 
2,942.85 
2,948.23 
2,949.53 
2,949.81 


_a 
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2,961.01 
2,962.15 
2,964.06 
2,970.97 
2,977.64 
2,982.90 
2,983.49 
2,997.65 
3,013.07 
3,017.25 
3,018.04 
3,019.38 
3,030.70 
3,040.90 
3,043.50 
3,042.74 
3,049.46 
3,050.39 
3,058.66 
3,060.30 
3,062.19 
3,069.94 
3,074.08 
3,074.96 
3,077.44 
3,077.72 
3,078.11 
3,078.38 
3,090.08 
3,093.59 
3,101.53 
3,105.99 
3,108.98 
3,109.38 
3,111.09 
3,118.33 
3,131.12 
3,152.67 
3,153.61 
3,156.25 
3,156.78 
3,166.51 
3,173.93 
3,178.06 
3,181.88 
3,185.33 
3,186.98 
3,189.46 
3,194.23 
3,213.31 
3,232.06 
3,238.63 
3,241.04 
3,248.00 
3,254.91 
3,256.92 
3,260.30 
3,262.29 
3,262.75 
3,267.94 
3,269.21 
3,272.16 
3,275.20 
3,277.97 
3,288.84 
3,290.26 
3,301.56 
3,306.23 
3,310.91 
3,315.42 
3,324.33 
3,327.42 
3,336.15 
3,351.74 
3,353.91 
3,357.97 
3,361.15 
3,364.12 
3,370.20 
3,370.59 
3,372.08 
3,378.68 
3,384.00 
3,385.94 
3,387.84 
3,401.17 
3,401.86 
3,402.51 
3,408.76 


_ 


ee tee ee tt 


3,412.74 
3,421.69 
3,427.67 
3,440.60 
3,444.46 
3,445.55 
3,449.20 
3,458.38 
3,465.44 
3,478.53 
3,482.11 
3,487.46 
3,490.33 
3,498.54 
3,501.16 
3,504.66 
3,512.99 
3,518.72 
3,520.00 
3,523.64 
3,526.04 
3,528.60 
3,530.06 
3,532.80 
3,533.41 
3,542.71 
3,559.79 


3,560.86 


3,562.34 
3,569.78 
3,574.08 
3,587.32 
3,598.11 
3,601.83 
3,604.48 
3,616.57 
3,619.43 
3,640.33 
3,654.49 
3,656.90 
3,666.31 
3,670.89 
3,675.45 
3,689.06 
3,703.25 
3,706.56 
3,709.14 
3,713.73 
3,719.52 
3,720.13 
3,746.47 
3,752.52 
3,757.12 
3,766.30 
3,768.14 
3,774.40 
3,774.62 
3,776.25 
3,776.99 
3,782.20 
3,790.14 
3,790.73 
3,793.91 
3,836.06 
3,840.30 
3,841.29 
3,849.94 
3,857.09 
3,865.47 
3,876.77 
3,881.86 
3,900.39 
3,901.71 


3,969.67 
3,975.44 
3,977.23 
3,988.18 
4,003.48 
4,004.02 
4,005.16 
4,018.26 
4,037.84 
4,041.92 


ee ee 


ee 


OSMIUM (Cont.) 


4,048.05 
4,066.69 
4,070.86 
4,071.56 
4,074.68 
4,091.82 
4,100.30 
4,112.02 
4,124.60 
4,128.96 
4,135.78 
4,137.84 
4,172.57 
4,173.23 
4,175.63 
4,184.13 
4,189.91 
4,201.45 
4,202.06 
4,211.86 
4,213.86 
4,215.16 
4,233.46 
4,260.85 
4,264.75 
4,269.61 
4,285.90 
4,293.95 
4,311.40 
4,326.25 
4,328.68 
4,338.75 
4,351.53 
4,365.67 
4,370.66 
4,394.86 
4,397.26 
4,402.74 
4,420.47 
4,432.41 
4,436.32 
4,439.64 
4,447.35 
4,484.76 
4,548.66 
4,550.41 
4,551.30 
4,616.78 
4,631.83 
4,663.82 
4,793.99 
4,865.60 
5,031.83 
5,039.12 
5,072.88 
5,074.77 
5,079.09 
5,103.50 
$5,110.81 
5,122.23 
5,145.54 
5,149.74 
5,152.01 
5,168.98 
5,193.52 
5,202.63 
5,203.23 
5,250.46 
5,255.82 
5,265.15 
5,283.89 
5,295.65 
5,298.78 
5,302.58 
5,336.23 
5,346.03 
5,352.25 
5,376.79 
5,403.43 
5,412.14 
5,416.34 
5,416.69 
5,417.51 
5,441.82 
$,443.31 
5,446.93 
5,447.76 
5,449.37 
5,453.40 
5,457.30 
5,470.00 
5,474.58 
5,475.13 


enlietioti ta Ma ee 


a ee 


9 5,477.27 
16 5,481.85 
22 5,509.33 

9 5,516.01 

270 S,525593 
22 5,546.82 

9 5,549.79 
13 5,552.88 
11 5,560.62 
16 5,580.66 
80 5,584.44 

8 5,600.50 
35 5,620.08 

9 5,637.41 
22 5,642.56 
28 5,645.25 

7 5,648.98 

9 5,660.21 

7 5,674.38 
28 5,680.88 
11 5,709.37 

170 5,721.93 

8 5,737.89 

8 5,739°72 
22 5,765.05 

170 5,780.82 
40 5,800.60 
8 $5,842.49 
110 5,857.76 
28 5,860.64 
11 5,882.92 
1! 5,903.98 
11 5,906.84 

i! 5,908.95 

if 5,981.36 
11 5,983.22 
65 5,996.00 
20 6,015.79 

7 6,054.63 
20 6,144.53 
11 6,158.03 
35 6,227.70 

7 6,241.70 
22 6,269.41 
1] 6,274.94 
11 6,286.83 

9 6,398.86 
22 6,403.15 

9 6,448.13 

6 6,520.85 

7 6,528.87 

y/ 6,533.14 
11 6,538.30 
11 6,576.83 

8 6,614.56 

4 6,615.43 

7 6,661.81 
27 6,729.56 
18 6,791.53 
14 6,806.61 

5 6,878.70 

4 6,901.58 
11 6,956.02 

6 6,984.95 
15 7,060.67 
22 7,145.54 
10 7,149.89 

4 7,184.10 
10 7,206.33 

a 7,209.96 

9 7,251.16 

6 7,253.49 

6 7,375.07 

9 7,407.95 
26 7,602.95 

4 7,701.46 

7) 7,789.96 

?/ 7,852.17 

6 7,981.20 

7 8,041.29 

OXYGEN (0) 
Z=8 
Oland II 
Ref. 66, 69, 209, 210, 215 — 
R.L.K. 
Intensity 
Vacuum 


Wavelength 


ee ee ee et tee et tet te etme etd ett pa see pet atest tt pet ett pt tt tee et tt ep tt tt ee pa tt ee pt te 


E-289 


g 


SSSerszseaees 


_ 


$8 


300 


aanaaa 


537.83 
538.26 
539.09 
539.55 
539.85 
644.148 
672.95 
673.77 
685.544 
718.484 
718.562 
744.794 
770.793 
771.056 
775.321 
791.973 
796.66 
804.267 
804.848 
805.295 
805.810 
832.762 
833.332 
834.467 
877.879 
922.008 
935.193 
948.686 
971.738 
976.448 
988.773 
990.204 
1,025.762 
1,027.431 
1,039.230 
1,040.942 
1,152.152 
1,302.168 
1,304.858 
1,306.029 


Air 


2,283.42 
2,284.89 
2,293.32 
2,300.35 
2,313.05 
2,316.12 
2,316.79 
2,319.68 
2,322.15 
2,339.31 
2,411.60 
2,425.55 
2,433.56 
2,436.06 
2,444.26 
2,445.55 
2,733.34 
2,747.46 
2,972.29 
3,122.62 
3,129.44 
3,134.82 
3,138.44 
3,270.98 
3,273.52 
3,277.69 
3,287.59 
3,305.15 
3,306.60 
3,377.20 
3,390.25 
3,407.38 
3,409.84 
3,470.81 
3,712.75 
3,727.33 
3,739.92 
3,749.49 
3,803.14 
3,823.41 
3,911.96 
3,919.29 
3,947.29 
3,947.48 
3,947.59 
3,954.37 
3,954.61 
3,973.26 
3,982.20 


aaa 


aanana 


4,069.90 
4,072.16 
4,075.87 
4,083.91 
4,087.14 
4,089.27 
4,097.24 
4,105.00 
4,119.22 
4,132.81 
4,146.06 
4,153.30 
4,185.46 
4,189.79 
4,233.27 
4,253.74 
4,253.98 
4,275.47 
4,303.78 
4,317.14 
4,336.86 
4,345.56 
4,349.43 
4,366.90 
4,368.25 
4,395.95 
4,414.91 
4,416.98 
4,448.21 
4,452.38 
4,465.45 
4,466.28 
4,467.83 
4,469.41 
4,590.97 
4,596.17 
4,609.39 
4,638.85 
4,641.81 
4,649.14 
4,650.84 
4,661.64 
4,676.23 
4,699.21 
4,705.36 
4,924.60 
4,943.06 
§,329.10 
5,329.68 
5,330.74 
5,435.18 
5,435.78 
5,436.86 
5,577.34 
5,958.39 
5,958.58 
5,995.28 
6,046.23 
6,046.44 
6,046.49 
6,106.27 
6,155.98 
6,156.77 
6,158.18 
6,256.83 
6,261.55 
6,366.34 
6,374.32 
6,453.60 
6,454.44 
6,455.98 
6,604.91 
6,653.83 
7,001.92 
7,002.23 
7,156.70 
7,254.15 
7,254.45 
7,254.53 
7,476.44 
7,477.24 
7,479.08 
7,480.67 
7,706.75 
7,771.94 
7,774.17 
7,775.39 
7,886.27 
7,943.15 
7,947.17 
7,947.55 
7,950.80 
7,952.16 


OXYGEN (Cont.) 


110 


Ref. 23, 66, 210 — R.L.K. 


Intensity 


80 d 
110 
110 
150 
150 


7,981.94 
7,982.40 
7,986.98 
7,987.33 
7,995.07 
8,221.82 
8,227.65 
8,230.02 
8,233.00 
8,235.35 
8,426.16 
8,446.25 
8,446.36 
8,446.76 
8,820.43 
9,057.01 
9,118.29 
9,134.71 
9,150.14 
9,151.48 
9,156.01 
9,260.81 
9,260.84 
9,260.94 
9,262.58 
9,262.67 
9,262.77 
9,265.94 
9,266.01 
9,399.19 
9,481.16 
9,482.88 
9,487.43 
9,492.71 
9,497.97 
9,499.30 
9,505.59 
9,521.96 
9,523.36 
9,523.96 
9,528.28 
9,622.13 
9,625.29 
9,677.38 
9,694.66 
9,694.91 
9,741.50 
9,760.65 
9,909.05 
9,936.98 
9,940.41 
9,995.31 
10,421.18 
11,286.34 
11,286.91 
11,287.02 
11,287.32 
11,295.10 
11,297.68 
11,302.38 
11,358.69 
12,464.02 
12,570.04 
12,990.77 
13,076.91 
13,163.89 
13,164.85 
13,165.11 
16,212.06 
17,966.70 
18,021.21 
18,041.48 
18,042.19 
18,046.23 
18,229.23 
18,243.63 
26,173.56 


Olll 


Wavelength 


Vacuum 


264.34 
264.48 
266.97 
266.98 
267.03 


La ee ale Dene Dc nD ec ee ee ee ee ea 


Ill 
II 
III 
II 
Ill 


277.38 
295.62 
295.66 
295.72 
303.41 
303.46 
303.52 
303.62 
303.69 
303.80 
305.60 
305.66 
305.70 
305.77 
305.84 
320.979 
328.45 
328.74 
345.31 
355.14 
355.33 
355.47 
359.02 
359.22 
359.38 
373.80 
374.00 
374.08 
374.16 
374.33 
374.44 
395.558 
434.98 
507.391 
507.683 
508.182 
525.795 
597.818 
599.598 
609.70 
610.04 
610.75 
610.85 
702.332 
702.822 
702.899 
703.850 
832.927 
833.742 
835.096 
835.292 
1,476.89 
1,590.01 
1,591.33 
1,760.12 
1,760.42 
1,763.22 
1,764.48 
1,767.78 
1,768.24 
1,771.67 
1,773.00 
1,773.85 
1,779.16 
1,781.03 
1,784.85 
1,789.66 


~ 1,848.26 


1,856.62 
1,872.78 
1,872.87 
1,874.94 
1,920.04 
1,920.75 
1,921.52 
1,923.49 
1,923.82 
1,926.94 


Air 


2,013.27 
2,026.96 
2,045.67 
2,052.74 
2,390.44 
2,394.33 
2,422.84 
2,438.83 


00 200 2,454.99 ul 
il 200 2,558.06 Ul 
Ill 80 2,687.53 Wl 
HI 110 2,695.49 Ul 
II 80 2,959.68 Il 
Il 250 2,983.78 Wl 
Il 80 3,017.63 Hl 
II 80 3,023.45 il 
I 80 3,043.02 I 
I 200 3,047.13 ll 
il 110 3,059.30 ll 
Il 80 3,121.71 1 
MI 110 3,132.86 ll 
ul 80 3,238.57 Ill 
I 200 3,260.98 ll 
ul 300 3,265.46 ll 
Hl 80 3,267.31 ll 
iy 80 3,312.30 Il 
I 110 3,340.74 ll 
Hl 80 3,444.10 ll 
Hl 80 3,455.12 lll 
Il 80 3,698.70 ll 
Il 80 3,702.75 ll 
I 80 3,703.37 lll 
i 110 3,707.24 I 
Il 110 3,715.08 lI 
Wl 110 3,744.00 Il 
Wl 150 3,754.67 Wl 
Il 80 3,757.21 Ul 
Hl 250 3,759.87 ul 
Il 110 3,791.26 II 
Il 200 3,961.59 1 
ll 110 5,592.37 ay 
ul 
III OIlV 
“ Ref. 36, 66 — R.L.K. 
Wl Intensity Wavelength 
Il 
i Vacuum 
oh 150 195.86 IV 
Hl 200 196.01 IV 
II 110 207.18 IV 
Ml 150 207.24 IV 
1 140 233.46 IV 
Hl 150 233.50 IV 
1 110 233.52 IV 
Wl 200 233.56 IV 
Wl 110 233.60 IV 
I 90 238.36 IV 
i 180 238.57 IV 
Il 110 252.56 IV 
1 110 252.95 IV 
1 150 253.08 IV 
Il 300 260.39 IV 
I 250 260.56 IV 
1 300 279.63 IV 
i 375 279.94 IV 
Ul 110 285.71 IV 
tl 150 285.84 IV 
Il 200 306.62 1V 
Il 150 306.88 IV 
Il 700 $53.330 IV 
Ul 775 554.075 IV 
Il 850 554.514 IV 
Hl 700 555.261 IV 
it 580 608.398 IV 
Hl 640 609.829 IV 
Hl 270 616.952 IV 
Il 150 617.005 IV 
Il 200 617.036 IV 
Il 520 624.617 IV 
MI 580 625.130 IV 
Il 640 625.852 IV 
I 200 779.734 IV 
Il 315 779.821 IV 
Il 360 779.912 IV 
Hl 200 779.997 IV 
640 787.711 IV 
520 790.109 IV 
700 790.199 IV 
Il 200 802.200 IV 
ll 160 802.255 IV 
Wl 130 921.296 IV 
ll 160 921.366 IV 
ll 200 923.367 IV 
Hl 130 923.433 IV 
WI 200 1,338.612 IV 
Wt 130 1,342.922 IV 


E-290 


230 1,343.512 lV 
Air 
200 2,449.372 IV 
200 2,450.040 IV 
200 2,493.44 IV 
200 2,493.77 IV 
200 2,507.73 IV 
230 2,509.19 IV 
200 eepilitum IV 
160 2,836.26 IV 
160 2,921.45 IV 
460 3,063.42 IV 
410 3,071.61 IV 
160 3,209.66 IV 
230 3,348.08 IV 
270 3,349.11 IV 
160. 3,354.27 IV 
200 3,375.40 IV 
130 3,378.06 IV 
360 3,381.20 IV 
360 3,385.52 IV 
270 3,396.79 IV 
360 3,403.52 IV 
230 3,409.66 IV 
410 3,411.69 IV 
230 3,413.64 IV 
200 3,489.83 IV 
160 3,492.24 IV 
230 3,560.39 IV 
270 3,563.33 IV 
a1 aw 3,725.93 IV 
360 3,729.03 IV 
410 3,736.85 IV 
230 3,744.89 IV 
OV 
Ref. 24, 66 — R.L.K. 
Intensity Wavelength 
Saw ecemhe 
Vacuum 
80 124.616 Vv 
110 135.523 Vv 
80 138.109 Vv 
110 139.029 Vv 
80 151.447 Vv 
110 151.477 v 
150 151.546 Vv 
80 164.574 v 
110 164.657 v 
80 164.709 Vv 
80 166.235 Vv 
150 167.99 Vv 
110 170.219 Vv 
450 172.169 Vv 
250 185.745 Vv 
375 192.751 Vv 
450 192.799 Vv 
520 192.906 Vv 
80 193.003 Ne 
200 194.593 Vv 
80 202.161 Vv 
80 202.224 Vv 
80 202.283 Vv 
80 202.334 Vv 
150 202.393 Vv 
110 203.78 Vv 
150 203.82 Nf 
100 203.85 v 
200 203.89 Vv 
100 203.94 ¥ 
300 207.794 Vv 
150 215.040 Vv 
200 215.103 Vv 
250 215.245 \é 
250 216.018 Vv 
520 220.352 Vv 
80 227.372 Ni 
80 227.469 Vv 
150 227.511 Vv 
80 227.549 Vv 
80 227.634 v 
80 227.689 v 
150 231.823 Vv 
110 248.459 Vv 
110 286.448 Vv 
1,000 629.730 Vv 


OXYGEN (Cont.) 


230 681.272 Vv 
700 758.678 Vv 
640 759.441 Vv 
580 760.228 Vv 
775 760.445 Vv 
640 761.128 Vv 
700 762.003 Vv 
520 774.518 Vv 
640 1,371.292 Vv 
160 w 1,506.72 Vv 
315 w 1,643.68 Vv 
160 1,707.996 Vv 
Air 
1,000 2,781.01 Vv 
920 2,786.99 Vv 
775 2,789.85 Vv 
200 2,941.33 Vv 
210 2,941.65 Vv 
160 3,144.66 Vv 
100 4,123.99 Vv 
230 w 4,930.27 Vv 
130 5,597.91 Vv 
130 6,500.24 v 
PALLADIUM (Pd) 
Z = 46 
Pd I and II 
Ref. 1, 287 — C.H.C. 
Intensity Wavelength 
Air 

50 2,162.27 II 
50 2,182.35 II 
50 2,212.15 0 
100 +r 2,231.59 II 
200 +r 2,296.53 II 
50 2,351.32 I 
50 2,362.31 Il 
75 2,367.92 i 
60 2,372.16 it 
50 2,388.29 Il 
60 2,414.73 ll 
75 2:418.72 II 
75 2,424.49 Il 
100 2,426.87 Il 
100 2,430.94 ll 
100 2,433.11 II 
100 2,435.32 Il 
150 2,446.17 Il 
75 2,446.72 Il 
1,100 2,447.91 I 
80 2,448.15 II 
100 2,457.29 ll 
60 2,457.76 Il 
150 2,469.29 ll 
80 2,470.06 II 
100 2,471.18 II 
50 2,472.55 ll 
1,700 2,476.42 I 
250 2,486.52 Il 
300 2,488.92 ll 
75 2,489.61 II 
200 2,498.81 II 
150 2,505.73 ll 
50 2,514.47 ll 
80 2,534.57 ll 
50 oh 2,539.44 Ul 
150 2,551.84 ul 
150 2,565.51 ll 
100 2,569.56 II 
60 2,593.24 ll 
50 2,628.24 Il 
70 2,635.92 i 
150 2,658.75 I 
1,900 2,763.09 I 
150 h 2,776.85 lI 
100 h 2,787.92 ll 
50 h 2,800.64 II 
50 h 2,807.59 ll 
200 2,854.59 II 
100 h 2,871.37 ul 
100 h 2,878.01 7 
520 2,922.49 I 
50 2,980.63 Il 
650 3,002.65 I 


45 3,009.78 I 
1,500 3,027.91 I 
1,100 3,065.31 I 
2,600 3,114.04 I 

270 3,142.81 I 
11,000 3,242.70 I 
2,700 3,251.64 I 
3,500 3,258.78 I 
460 3,287.25 I 
3,600 3,302.13 I 
5,000 3,373.00 I 
24,000 3,404.58 I 
13,000 3,421.24 I 
5,000 3,433.45 I 
6,400 3,441.40 I 
7,700 3,460.77 I 
10,000 3,481.15 I 
2,000 3,489.77 I 
12,000 3,516.94 I 
12,000 3,553.08 I 
4,500 3,571.16 I 
20,000 3,609.55 I 
20,000 3,634.70 I 
5,500 3,690.34 I 
1,400 3,718.91 I 
1,500 3,799.19 I 
1,500 3,832.29 I 
2,200 3,894.20 I 
1,500 3,958.64 I 
290 4,087.34 I 

90 4,169.84 I 
2,500 4,212.95 I 

180 4,473.59 I 

ape “il 4,788.18 r 

45 h 4,817.51 i 

35 4,875.43 I 

55 5,110.81 I 

75 5,117.02 I 

160 5,163.84 I 

5S 5,234.86 I 

120 5,295.63 I 

18 5;312.57 I 

15 5,345.10 I 

35 5,395.24 I 

55 5,542.80 I 

35 5,547.02 I 

27 5,619.44 I 

15 5,642.69 I 

14 5,655.42 I 

75 5,670.07 I 

11 5,690.14 I 

$5) h 5,695.09 I 

18 5,736.61 I 

23 6,774.54 I 

65 6,784.52 I 

4 3h 6,833.42 I 

11 7,016.44 I 

13° oh 7,310.06 I 

75 7,368.12 I 

27 7,391.92 I 

16 7,486.90 I 

120 7,764.03 I 

27 7,786.67 I 

45 7,915.80 I 

18 7,961.08 I 

55 8,132.82 I 

45 8,300.83 I 

9 bh 8,353.58 I 

18 h 8,532.74 I 

16 h 8,599.10 I 

65 8,761.35 I 

PHOSPHORUS (P) 
Z= 15 
P Land II 
Ref. 182 — R.L.K. 
Intensity Wavelength 
Vacuum 

10 810.24 Il 

10 865.44 Il 

20 1,249.82 Il 

20 1,301.87 Il 

20 1,304.47 Il 

15 1,304.68 Il 

35 1,305.48 II 


E-291 


1,309.87 
1,310.70 
1,373.49 
1,377.06 
1,377.93 
1,379.40 
1,381.47 
1,430.13 
1,452.89 
1,491.36 
1,492.99 
1,532.51 
1,535.90 
1,536.39 
1,542.29 
1,548.43 
1,671.07 
1,671.68 
1,672.48 
1,674.61 
1,679.71 
1,685.99 
1,694.06 
1,706.41 
1,774.99 
1,782.87 
1,787.68 
1,847.19 
1,851.22 
1,858.91 
1,859.43 


Air 


2,023.48 
2,033.47 
2,135.47 
2,136.18 
2,149.14 
2,152.94 
2,154.08 
2,484.19 
2,533.99 
2,535.61 
2,553.25 
2,554.90 
2,606.06 
2,626.18 
2,636.76 
3,308.92 
3,419.34 
3,425.00 
4,178.48 
4,288.60 
4,385.35 
4,420.71 
4,452.46 
4,463.00 
4,467.98 
4,475.26 
4,499.24 
4,530.81 
4,554.83 
4,558.07 
4,581.71 
4,588.04 
4,589.86 
4,602.08 
4,626.70 
4,658.31 
4,864.42 
4,927.20 
4,943.53 
4,954.39 
4,969.71 
5,191.41 
5,253.52 
5,296.13 
5,316.07 
5,344.75 
5,378.20 
5,386.88 
5,409.72 
5,425.91 
5,450.74 
5,458.31 
5,461.20 
§,477.75 
5,483.55 


200 5,499.73 Il 
200 5,507.19 Il 
200 5,541.14 II 
200 5,583.27 Il 
250 5,588.34 ll 
100 5,727.71 II 
500 6,024.18 II 
400 6,034.04 II 
500 6,043.12 Il 
250 6,055.50 Il 
100 6,057.86 Il 
350 6,087.82 Il 
150 6,097.68 I 
350 6,165.59 Il 
180 6,199.01 I 
100 6,232.29 II 
200 6,367.27 Il 
250 6,435.32 II 
130 6,436.31 Il 
600 6,459.99 II 
600 6,503.46 Il 
600 6,507.97 Il 
150 6,713.28 II 
120 6,717.42 I 
100 7,165.45 I 
150 7,175.12 I 
120 7,176.66 I 
100 7,505.76 I 
250 7,845.63 II 
120 8,278.07 I 
150 8,367.84 I 
100 8,531.46 I 
100 8,613.85 I 
150 8,637.62 I 
250 8,741.54 I 
50 8,872.17 I 
30 9,525.78 I 
25 9,593.54 I 
20 9,734.74 I 
25 9,750.73 I 
50 9,796.79 I 
25 10,084.22 I 
6 10,529.45 I 

8 10,581.52 I 

P Ill 
Ref. 180 — R.L.K. 
Intensity Wavelength 
Vacuum 
90 471,146 I 
90 484.278 Ill 
120 498.180 Ill 
200 569.853 Ill 
200 581.831 Ill 
200 844.646 Ill 
150 845.038 Ill 
250 845.664 Ill 
300 847.669 Ill 
200 848.016 lll 
120 848.465 Ill 
150 848.639 Il 
250 852.686 Ill 
350 855.624 Ill 
200 859.406 Ill 
500 859.652 Ill 
250 859.729 Ill 
300 913.971 Ill 
300 917.120 Ill 
350 918.665 III 
250 921.849 ill 
200 997.999 lll 
250 1,003.598 Ill 
500 1,334.808 Ill 
650 1,344,327 Il 
300 1,344.845 ll 
250 1,380.463 Ill 
150 1,381.089 Il 
350 1,502,228 Ill 
250 1,504.663 III 
150 1,618.632 Il 
200 1,618.907 Ill 
Air 

200 2,611.147 Ill 
300 2,632.713 ul 
200 2,680.133 ll 


PHOSPHORUS (Cont.) 


250 


2,895.241 
3,186.186 
3,219.307 
3,233.536 
3,233.602 
3,556.546 
3,577.526 
3,904.812 
3,914.314 
3,957.641 
3,978.307 
4,057.440 
4,059.312 
4,080.084 
4,222.195 
4,246.720 
4,428.171 
4,463 .668 
4,479.776 
6,083.409 
6,409,204 
6,484.440 
6,486.381 
6,992.690 
8,113.528 


PIV 


Ref. 336 — R.L.K. 


I 
Ill 
il 
Il 
Ill 
I 
Il 
il 
Il 
Ill 
Il 
il 
Il 
Il 
Il 
Ill 
il 
III 
Il 
Il 
et 
Il 
Hl 
Il 
il 


Intensity Wavelength 

see ree 
Vacuum 
90 282.301 IV 
90 304.996 IV 
120 359.293 IV 
150 359.899 IV 
120 361.514 IV 
150 361.629 IV 
120 371.299 IV 
150 371.504 IV 
200 372.001 1V 
500 388.318 IV 
120 414.604 IV 
200 414.999 IV 
250 415.805 IV 
250 444.245 IV 
300 445.158 IV 
250 568.038 IV 
350 629.008 IV 
400 629.914 IV 
500 631.779 IV 
350 648.482 IV 
300 756.510 IV 
300 776.353 IV 
650 823.179 IV 
700 824.730 IV 
800 827.932 IV 
250 847.019 IV 
350 849.799 IV 
200 850.392 IV 
700 877.476 IV 
1,000 950.655 IV 
570 1,025.563 IV 
500 1,028.096 IV 
570 1,030.517 IV 
500 1,033.111 IV 
500 1,035.517 IV 
570 1,118,551 IV 
200 1,206.422 IV 
200 1,335.705 IV 
500 1,366.695 IV 
400 1,372.674 IV 
350 1,377.282 IV 
500 1,484.507 IV 
400 1,487.788 IV 
300 1,489.098 IV 
250 1,862.762 IV 
120 1,862.893 IV 
200 1,863.580 IV 
650 1,888.523 IV 
200 1,910.183 IV 
120 1,985.682 IV 
150 1,985.851 IV 
200 1,986.114 IV 
150 1,987.022 IV 
Air 

200 2,477.823 IV 


150 2,478.070 IV 
250 2,478.256 IV 
250 2,605.506 IV 
400 2,644.295 IV 
300 2,724.764 IV 
400 2,728.770 IV 
200 2,729.120 IV 
500 2,739.309 IV 
250 2,739.872 IV 
200 2,740.223 IV 
200 2,961.242 IV 
650 3,347.736 IV 
570 3,364.467 IV 
400 3,371.122 IV 
200 3,413.543 1V 
200 3,733.393 IV 
300 4,249.656 IV 
250 4,540.288 IV 
250 4,541.112 IV 
150 4,548.056 1V 
200 4,548.449 IV 
150 5,235.499 IV 
150 5,989.774 1V 
150 6,142.605 IV 
150 6,713.939 IV 
120 6,715.906 IV 
200 7,443.657 1V 
Pv 
Ref. 179 — R.L.K. 
Intensity Wavelength 
Vacuum 
80 255.59 Vv 
50 255.67 Vv 
110 310.58 Vv 
150 311.34 Vv 
300 328.47 Vv 
250 328.78 Vv 
150 347.23 Vv 
200 348.20 V 
110 378.56 Vv 
250 389.50 Vv 
300 390.70 Vv 
150 410.03 Vv 
375 475.60 Vv 
110 534.63 Vv 
80 534.99 Vv 
520 542.57 Vv 
600 544.92 Vv 
450 673.90 Vv 
450 865.45 Vv 
600 871.39 Vv 
250 997.62 Vv 
150 1,000.38 Vv 
900 1,117.98 Vv 
700 1,128.01 Vv 
150 1,379.62 Vv 
250 1,385.05 Vv 
375 1,447.83 Vv 
450 1,610.50 Vv 
Air 
200 2,180.29 v 
150 2,186.42 V 
375 2,424.40 Vv 
450 2,440.93 Vv 
200 2,441.24 Vv 
300 2,961.00 Vv 
450 2,978.55 Vv 
700 3,175.09 V 
520 3,204.04 Vv 
150 4,083.18 Vv 
110 4,094.95 Vv 
110 5,156.72 Vv 
PLATINUM (Pt) 
Zix=_I8 
Pt land II 
Ref, 1, 288 — C.H.C. 
Intensity Wavelength 
Vacuum 
30 1,621.66 I 
30 1,723.13 Il 


E-292 


1,751.70 
1,777.09 
1,781.86 
1,879.09 
1,883.05 
1,889.52 
1,911.70 
1,929.25 
1,929.68 
1,939.80 
1,949.90 
1,983.74 
Air 
2,014.93 
2,030.63 
2,032.41 
2,036.46 
2,041.57 
2,049.37 
2,067.50 
2,084.59 
2,103.33 
2,115.57 
2,128.61 
2,130.69 
2,144.23 
2,144.24 
2,165.17 
2,174.67 
2,190.32 
2,202.22 
2,202.58 
2,222.61 
2,233.11 
2,249.30 
2,240.99 
2,245.52 
2,251.52 
2,251.92 
2,268.84 
2,271.72 
2,274.38 
2,287.50 
2,288.20 
2,289.27 
2,292.40 
2,308.04 
2,310.96 
2,315.50 
2,318.29 
2,326.10 
2,340.18 
2,357.10 
2,368.28 
2,377.28 
2,383.64 
2,386.81 
2,389.53 
2,396.17 
2,401.87 
2,403.09 
2,418.06 
2,424.87 
2,428.04 
2,428.20 
2,429.10 
2,436.69 
2,440.06 
2,450.97 
2,467.44 
2,471.01 
2,487.17 
2,488.74 
2,490.12 
2,495.82 
2,498.50 
2,505.93 
2,508.50 
2,514.07 
2,515.03 
2,515.58 
2,524.30 
2,529.41 
2,536.49 
2,539.20 
2,549.46 
2,552.25 
2,596.00 
2,603.14 


_ _ 
el 


_ 


Ce ee et 


sors 


2,616.76 
2,619.57 
2,625.34 
2,628.03 
2,639.35 
2,646.89 
2,650.86 
2,658.17 
2,659.45 
2,674.57 
2,677.15 
2,698.43 
2,702.40 
2,705.89 
2,713.13 
2,719.04 
2,729.92 
2,733.96 
2,738.48 
2,747.61 
2,753.86 
2,754.92 
2,769.84 
2,771.67 
2,773.24 
2,774.00 
2,774.77 
2,793.27 
2,794.21 
2,799.98 
2,803.24 
2,808.51 
2,818.25 
2,822.27 
2,830.30 
2,834.71 
2,853.11 
2,860.68 
2,865.05 
2,875.85 
2,877.52 
2,888.20 
2,893.22 
2,893.86 
2,897.87 
2,905.90 
2,912.26 
2,913.54 
2,919.34 
2,921.38 
2,929.79 
2,942.76 
2,944.75 
2,959.10 
2,960.75 
2,997.97 
3,001.17 
3,002.27 
3,017.88 
3,031.22 
3,036.45 
3,042.64 
3,064.71 
3,071.94 
3,100.04 
3,139.39 
3,156.56 
3,200.71 
3,204.04 
3,230.29 
3,233.42 
3,250.36 
3,251.98 
3,255.92 
3,268.42 
3,281.97 
3,290.22 
3,301.86 
3,315.05 
3,323.80 
3,408.13 
3,427.93 
3,483.43 
3,485.27 
3,628.11 
3,638.79 
3,643.17 
3,663.10 
3,671.99 
3,674.04 


ee ee 


_ 


—— 


_ 
Pm te ee ee mee ee tee ete eee tee ee eee ete 


ee 


— - 
—— 


PLATINUM (Cont.) 


35 
18 


SSBSSSeoarMA0@ 


Intensity 


3,699.91 
3,706.53 
3,801.05 
3,818.69 
3,900.73 
3,922.96 
3,948.40 
' 3,966.36 
3,996.57 
4,118.69 
4,164.56 
4,192.43 
4,327.06 
4,391.83 
4,442.55 
4,445.55 
4,498.76 
4,520.90 
4,552.42 
4,879.53 
5,044.04 
5,059.48 
5,227.66 
5,301.02 
5,368.99 
5,390.79 
5,475.77 
5,478.50 
5,763.57 
5,840.12 
5,844.84 
6,026.04 
6,318.37 
6,326.58 
6,523.45 
6,710.42 
6,760.02 
6,842.60 
7,113.73 
8,224.74 


PLUTONIUM (Pu) 


Z = 94 
Pu I and II 


Ref. 91 — J.G.C. 
Wavelength 


Air 
2,781.40 
2,784.48 
2,806.11 
2,815.77 
2,897.97 
2,898.94 
2,904.25 
2,904.94 
2,910.40 
2,918.00 
2,918.80 
2,926.08 
2,928.25 
2,929.71 
2,930.98 
2,932.32 
2,933.30 
2,938.54 
2,938.95 
2,941.39 
2,945.26 
2,946.00 
2,950.06 
2,951.62 
2,954.46 
2,963.47 
2,966.84 
2,967.54 
2,972.50 
2,977.81 
2,978.37 
2,980.23 
2,981.23 
2,986.95 
2,988.21 
2,991.31 
2,996.40 
3,000.31 
3,009.57 


ee 


3,028.85 
3,042.61 
3,043.12 
3,060.32 
3,069.32 
3,091.33 
3,091.94 
3,092.59 
3,104.12 
3,105.04 
3,106.03 
3,123.87 
3,159.21 
3,161.73 
3,163.18 
3,174.49 
3,179.41 
3,185.12 
3,187.60 
3,189.23 
3,193.54 
3,193.55 
3,194.56 
3,198.47 
3,200.23 
3,201.00 
3,201.66 
3,204.48 
3,206.80 
3,207.97 
3,215.08 
3,216.15 
3,220.94 
3,224.87 
3,231.86 
3,232.24 
3,232.63 
3,241.39 
3,242.96 
3,243.40 
3,244.16 
3,245.25 
3,245.71 
3,246.35 
3,247.50 
3,247.56 
3,252.08 
3,260.54 
3,265.17 
B273.11 
3,274.71 
3,275.24 
3,292.56 
3,293.61 
3,296.91 
3,297.87 
3,298.47 
3,301.76 
3,306.59 
3,306.66 
3,307.66 
3,308.75 
3,312.65 
3,315.34 
3,316.96 
3,320.61 
3,320.84 
3,323.48 
3,327.19 
3,330.11 
3,331.52 
3,332.34 
3,333.03 
3,337.71 
3,338.40 
3,338.94 
3,347.87 
3,349.63 
3,351.82 
3,356.61 
3,358.41 
3,358.84 
3,362.26 
3,365.20 
3,365.66 
3,368.86 
3,370.64 
3,371.19 
3,375.80 


E-293 


3,376.76 
3,376.94 
3,377.37 
3,379.51 
3,381.82 
3,381.97 
3,382.70 
3,390.33 
3,391.41 
3,393.67 
3,394.32 
3,418.88 
3,465.10 
3,473.64 
3,483.20 
3,585.87 
3,632.21 
3,699.19 
3,720.59 
3,725.98 
3,726.11 
3,726.79 
3,732.03 
3,744.78 
3,753.63 
3,755.94 
3,757.82 
3,758.34 
3,774.38 
3,776.71 
3,792.22 
sar 99.37 
3,805.93 
3,811.40 
3,812.30 
3,827.57 
3,835.52 
3,836.96 
3,838.92 
3,842.10 
3,851.01 
3,851.85 
3,878.54 
3,895.89 
3,928.53 
3,975.43 
4,097.12 
4,101.96 
4,105.95 
4,111.07 
4,114.91 
4,128.12 
4,129.93 
4,133.01 
4,135.97 
4,140.04 
4,141.20 
4,151.09 
4,151.45 
4,155.46 
4,159.39 
4,167.77 
4,170.95 
4,178.28 
4,189.90 
4,190.06 
4,196.20 
4,206.48 
4,208.23 
4,221.87 
4,224.20 
4,229.77 
4,254.76 
4,261.88 
4,269.77 
4,273.34 
4,281.17 
4,289.08 
4,337.18 
4,352.71 
4,367.41 
4,379.91 
4,385.35 
4,393.93 
4,404.90 
4,441.65 
4,468.54 
4,472.79 
4,493.78 


10,046.75 
11,114.82 
12,144.46 
12,231.22 
15,377.31 
16,897.38 


POLONIUM (Po) 


Z =84 
Poland II 


Ref. 47, 48 — E.F.W. 


Intensity 


Wavelength 


Air 
2,139.02 
2,203.80 
2,220.67 
2,222.13 
2,284.22 
2,344.61 


ee 


Pm ne nee eee et et ee 


POLONIUM (Cont.) 


ee oe 


250 2,421.72 
300 2,426.09 
1,500 2,450.08 
700 2,483.94 
700 2,490.53 
200 2,502.18 
300 2,534.95 
300 2,557.33 
1,500 2,558.01 
400 2,562.31 
300 2,578.80 
400 2,587.64 
200 2,637.01 
300 2,645.36 
700 2,663.33 
200 2,671.67 
600 2,761.92 
400 2,800.26 
250 2,824.11 
300 2,866.01 
400 2,919.31 
600 2,958.92 
2,500 3,003.21 
450 3,069.31 
200 3,115.95 
400 3,189.02 
600 3,240.24 
250 3,286.38 
600 3,328.60 
300 3,489.79 
200 3,493.65 
400 3,588.33 
200 3,671.36 
500 3,861.93 
200 4,051.98 
1,200 4,170.52 
250 4,236.13 
200 4,415.58 
800 4,493.21 
350 4,611.44 
200 4,867.12 
400 4,876.24 
450 4,946.81 
350 5,323.23 
300 5,744.85 
600 7,962.62 
300 8,433.87 
500 8,618.26 
250 9,227.87 
POTASSIUM (K) 
Z= 19 
K land II 
Ref. 59, 76, 172, 268 — L.J.R. 
Intensity Wavelength 
Vacuum 
5 261.20 
25 441.81 
5 465.08 
469.50 
10 476.03 
30 495.14 
30 600.77 
25 607.93 
30 612.62 
3 1,725.0 
Air 
6 2,190.00 
4 2,210.53 
5 2,265.04 
6 2,550.02 
4 2,743.55 
2,992.12 
2,992.22 
3,034.76 
3,034.92 
5 3,062.18 
4 3,101.79 
3 3,102.04 
6 3,105.00 
5 3,190.07 
7 3,217.16 
6 3,217.62 
4 3,220.60 
5 3,290.65 


UOSOCOCAMOSCDDUYIOCBDAYUWINARU— OMUWAWIWYYYIVU DYNAN TBDANWIAAAADWUUBAWIAARAARWVUUUASWEREAUUASHUMAAAAT 


3,345.32 
3,373.60 
3,380.62 
3,384.86 
3,404.24 
3,440.05 
3,446.37 
3,447.38 
3,481.11 
3,530.75 
3,608.88 
3,618.49 
3,626.42 
3,648.84 
3,648.98 
3,681.54 
3,716.60 
3,721.34 
3,739.13 
3,744.42 
3,767.36 
3,783.19 
3,800.14 
3,816.56 
3,817.50 
3,873.74 
3,878.62 
3,897.92 
3,923.00 
3,926.36 
3,942.53 
3,955.21 
3,966.72 
3,972.58 
3,995.10 
4,001.24 
4,012.10 
4,042.59 
4,044.14 
4,047.21 
4,093.69 
4,114.99 
4,134.72 
4,149.19 
4,186.24 
4,222.97 
4,225.67 
4,263.40 
4,305.00 
4,309.10 
4,340.03 
4,388.16 
4,466.65 
4,505.33 
4,595.65 
4,608.45 
4,641.88 
4,642.37 
4,659.38 
4,740.91 
4,744.35 
4,753.93 
4,757.39 
4,786.49 
4,791.05 
4,799.75 
4,804.35 
4,829.23 
4,849.86 
4,856.09 
4,863.48 
4,869.76 
4,942.02 
4,943.29 
4,950.82 
4,956.15 
4,965.03 
5,005.60 
5,056.27 
5,084.23 
5,097.17 
5,099.20 
5,112.25 
5,310.24 
5,323.28 
5,339.69 
5,342.97 
5,359.57 
5,470.13 


E-294 


5 5,642.73 rf 
4 5,772.32 ul 
16 5,782.38 I 
17 5,801.75 I 
15 5,812.15 I 
17 5,831.89 I 
2 5,969.64 ul 
8 6,120.27 ul 
6 6,246.59 ul 
7 6,307.29 ul 
5 6,427.96 ll 
2 6,595.00 ul 
19 6,911.08 I 
12 6,936.28 I 
20 6,938.77 I 
7 6,964.18 I 
12 6,964.67 I 
25 7,664.90 I 
24 7,698.96 I 
5 7,955.37 I 
4 7,956.83 I 
7 8,078.11 I 
6 8,079.62 I 
9 8,250.18 I 
8 8,251.74 I 
3 8,390.22 I 
8,391.44 I 
2 8,417.54 I 
1 8,420.00 I 
11 8,503.45 I 
10 8,505.11 1 
4 8,763.96 I 
3 8,767.05 1 
13 8,902.19 I 
12 8,904.02 I 
5 8,923.31 I 
4 8,925.44 1 
7 9,347.24 I 
3 9,349.25 I 
6 9,351.59 I 
15 9,595.70 I 
14 9,597.83 I 
6 9,949.67 1 
5 9,954.14 I 
9 10,479.63 I 
5 10,482.15 I 
8 10,487.11 I 
17 11,019.87 I 
16 11,022.67 I 
17 11,690.21 I 
16 11,769.62 I 
17 11,772.83 I 
12,432.24 I 
12,522.11 I 
13,377.86 1 
13,397.09 I 
15,163.08 1 
15,168.40 I 
40,158.37 I 
K III 
Ref. 60, 76 — L.J.R. 
Intensity Wavelength 
Vacuum 
2 325.28 lll 
5 327.60 ll 
25 330.68 Ill 
30 341.92 I 
15 348.00 ll 
30 379.12 Il 
25 380.48 lll 
30 382.23 ll 
15 398.63 ll 
20 402.10 lll 
30 406.48 ll 
40 408.96 ll 
50 413.79 ul 
30 414.87 ll 
30 416.00 ll 
30 417.54 Il 
30 418.62 Ill 
75 434.72 II 
50 435.68 I 
75 444.34 lll 
75 448.60 WI 
75 466.79 ll 
100 470.09 ll 
75 471.57 ll 


—AAKREANAADAAAWAAWAK WH WH AD 


474.92 
479.18 
482.11 
482.41 
497.10 
514.94 
520.61 
$23.79 
529.80 
539.71 
546.12 
708.84 
765.31 
765.64 
778.53 
872.31 
873.86 
874.04 
Air 
2,550.02 
2,635.11 
2,736.96 
2,689.90 
2,898.90 
2,938.45 
2,948.94 
2,986.20 
2,992.24 
3,052.07 
3,056.84 
3,201.95 
3,209.34 
3,278.79 
3,289.06 
3,322.40 
3,364.22 
3,420.82 
3,421.83 
3,468.32 
3,481.11 
3,513.88 
3,885.50 


KIV 


Il 
Il 
Il 
Ill 
Il 
Il 
Il 
Il 
Ill 
I 
ll 
Il 
Ill 
Il 
Ill 
Ill 
Ill 
Ill 


ll 
Wl 
Ul 
Il 
Il 
lll 
ul 
Ul 
ll 
Il 
Ill 
ll, 
ul 
Ill 
Hl 
lll 
ll 
Ul 
ll 
ll 
Ul 
ll 
Il 


Ref. 32, 76, 86, 150, 160, 


314, 322 —L.J.R. 


Intensity 


Wavelength 
Vacuum 

271.82 IV 
273.06 IV 
279.88 IV 
340.46 IV 
340.74 IV 
354.93 IV 
356.26 IV 
359.73 IV 
359.91 IV 
362.08 IV 
362.15 IV 
363.02 IV 
375.96 IV 
379.88 IV 
380.48 IV 
381.70 IV 
382.23 IV 
382.49 IV 
382.65 IV 
382.91 IV 
384.10 IV 
386.61 IV 
388.92 IV 
389.07 IV 
390.42 IV 
390.57 BV. 
391.46 IV 
392.47 IV 
393.14 IV 
400.21 IV 
402.91 IV 
403.97 IV 
404.41 IV 
408.08 IV 
417.28 IV 
442.30 IV 
443.57 IV 
445.61 IV 
446.83 IV 


POTASSIUM (Cont.) 


750 448.60 IV 
400 456.33 IV 
250 523.00 IV 
200 526.45 IV 
150 $27.62 IV 
750 646.19 IV 
500 737.14 IV 
500 741.95 IV 
500 745.26 IV 
400 746.35 IV 
300 749.99 IV 
150 754.19 IV 
400 754.67 IV 

KV 
Ref. 32, 75, 76, 150, 322—-L.J.R. 
Intensity Wavelength 
Vacuum 
100 214.35 Vv 
150 282.35 Vv 
150 293.33 Vv 
300 294.84 Vv 
200 296.17 Vv 
200 297.06 Vv 
200 300.25 Vv 
200 300.50 Vv 
200 311.24 Vv 
250 312.77 Vv 
200 315.18 Vv 
250 327.38 Vv 
250 389.07 Vv 
200 349.50 Vv 
500 372.15 Vv 
200 372.46 Vv 
200 372.77 Vv 
300 375.96 Vv 
250 377.76 Vv 
300 379.12 Vv 
300 387.80 Vv 
250 390.11 Vv 
250 395.40 Vv 
200 398.36 Vv 
200 398.88 Vv 
200 399.75 Vv 
250 415.05 Vv 
200 415.79 Vv 
400 422.18 Vv 
300 425.16 Vv 
500 425.59 Vv 
250 438.02 Vv 
200 449.71 V 
200 452.90 Vv 
250 455.67 Vv 
400 456.33 Vv 
200 482.71 Vv 
200 483.75 Vv 
750 580.32 Vv 
250 585.51 Vv 
500 586.32 Vv 
250 602.27 Vv 
400 603.43 Vv 
250 638.67 Vv 
300 687.50 Vv 
300 720.43 Vv 
400 724.42 Vv 
600 731.86 Vv 
150 770.29 Vv 
150 771.46 Vv 
1,035.60 Vv 
PRASEODYMIUM (Pr) 
Z=S9 
Pri and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
sntensity’ i bebheeten dee, 
Air 
25 2,558.58 Il 
25 2,578.27 I 
30 2,579.31 I 
40 h 2,598.04 II 
25 2,608.92 TT 
25 2,615.75 II 
25 2,648.48 u 


2,654.75 
2,666.70 
2,672.52 
2,685.19 
2,685.70 
2,698.92 
2,700.38 
2,702.25 
2,707.37 
2,714.16 
2,720.17 
2,721.90 
2,726.50 
2,731.78 
2,733.12 
2,734.30 
2,737.90 
2,742.12 
2,744.66 
2,746.28 
2,760.35 
2,769.60 
2,775.94 
2,776.03 
2,778.80 
2,783.31 

2,789.05 
2,792.51 

2,802.05 
2,823.17 
2,824.14 
2,828.29 
2,842.98 
2,844.01 

2,850.62 
2,853.99 
2,865.64 
2,881.60 
2,882.31 

2,884.89 
2,943.97 
2,967.58 
2,971.13 
2,971.40 
2,971.46 
2,984.98 
2,986.18 
2,990.22 
3,082.11 

3,111.34 
3,121.58 
3,163.73 
3,168.24 
3,172.31 

3,191.42 
3,195.99 
3,199.04 
3,207.89 
3,219.48 
3,234.27 
3,245.48 
3,355.67 
3,394.62 
3,465.74 
3,584.21 

3,611.94 
3,630.96 
3,645.55 
3,645.66 
3,646.30 
3,648.30 
3,660.36 
3,661.62 
3,668.83 
3,687.03 
3,687.19 
3,689.71 

3,698.06 
3,706.75 
3,711.10 
3,714.05 
3,733.03 
3,734.41 

3,735.76 
3,736.49 
3,739.18 
3,740.99 
3,743.98 


E-295 


ie) 


ie] 


a 


3,750.98 
3,759.60 
3,760.08 
3,761.87 
3,764.77 
3,768.94 
3,772.82 
3,774.06 
3,777.62 
3,780.66 
3,785.46 
3,786.86 
3,792.51 
3,794.93 
3,800.30 
3,804.84 
3,809.18 
3,811.84 
3,816.02 
3,817.66 
3,818.28 
3,819.14 
3,821.80 
3,823.18 
3,826.67 
3,830.72 
3,834.93 
3,840.99 
3,842.34 
3,844.54 
3,846.59 
3,850.79 
3,851.55 
3,852.80 
3,858.25 
3,859.14 
3,865.45 
3,867.52 
3,870.72 
3,876.19 
3,877.18 
3,879.20 
3,880.47 
3,885.19 
3,889.34 
3,891.71 
3,897.25 
3,898.84 
3,902.45 
3,908.05 
3,912.90 
3,913.55 
3,914.76 
3,918.85 
3,919.63 
3,920.53 
3,925.47 
3,927.46 
3,929.29 
3,935.82 
3,938.30 
3,947.63 
3,949.43 
3,953.51 
3,956.75 
3,959.44 
3,962.45 
3,964.26 
3,964.81 
3,966.57 
3,971.16 
3,971.67 
3,972.14 
3,974.85 
3,989.68 
3,991.91 
3,992.16 
3,994.79 
3,995.83 
3,997.04 
3,997.96 
3,999.12 
4,000.17 
4,004.70 
4,008.69 
4,010.60 
4,015.39 
4,020.96 


ie) 


a 


aaana 


4,022.71 
4,025.54 
4,026.83 
4,029.00 
4,029.72 
4,031.75 
4,032.47 
4,033.83 
4,034.33 
4,038.22 
4,038.45 
4,039.34 
4,044.81 
4,045.70 
4,046.63 
4,047.08 
4,051.13 
4,054.88 
4,056.54 
4,058.80 
4,062.22 
4,062.81 
4,068.80 
4,079.77 
4,080.98 
4,081.85 
4,083.34 
4,087.21 
4,096.82 
4,098.40 
4,100.72 
4,113.89 
4,118.46 
4,129.15 
4,130.77 
4,133.61 
4,141.22 
4,143.11 
4,146.50 
4,148.44 
4,156.50 
4,164.16 
4,168.04 
4,169.45 
4,171.82 
4,172.25 
4,175.32 
4,175.62 
4,178.63 
4,179.39 
4,189.48 
4,191.60 
4,201.17 
4,206.72 
4,208.32 
4,211.86 
4,217.81 
4,222.93 
4,225.35 
4,233.11 
4,236.15 
4,240.02 
4,241.01 
4,243.51 
4,247.63 
4,254.40 
4,263.78 
4,269.09 
4,272.27 
4,280.07 
4,282.42 
4,298.98 
4,303.61 
4,305.76 
4,323.55 
4,329.41 
4,333.97 
4,335.74 
4,338.70 
4,344.30 
4,347.49 
4,350.40 
4,354.91 
4,359.79 
4,368.33 
4,371.62 
4,396.08 
4,403.60 


PRASEODYMIUM (Cont.) 


100 


4,405.12 
4,405.83 
4,408.82 
4,413.77 
4,419.04 
4,419.65 
4,421.22 
4,424.58 
4,429.13 
4,432.28 
4,449.83 
4,451.90 
4,454.68 
4,465.97 
4,468.66 
4,477.26 
4,496.46 
4,510.15 
4,517.58 
4,534.15 
4,535.92 
4,563.12 
4,612.08 
4,628.74 
4,632.28 
4,635.68 
4,639.55 
4,643.49 
4,646.05 
4,651.50 
4,664.65 
4,672.09 
4,687.80 
4,695.77 
4,708.07 
4,709.52 
4,730.67 
4,736.69 
4,744.16 
4,746.92 
4,762.72 
4,783.35 
4,906.99 
4,914.02 
4,924.60 
4,936.00 
4,939.74 
4,940.30 
4,951.37 
4,975.75 
5,018.59 
5,019.76 
5,026.96 
5,033.38 
5,034.41 
5,043.83 
5,045.52 
5,053.40 
5,087.12 
5,110.38 
5,110.76 
5,129.52 
5,133.44 
5,135.14 
5,139.81 
5,152.30 
5,161.74 
5,173.90 
PRA) ee) 
5,194.43 
5,195.11 
5,195.31 
5,206.55 
5,207.90 
5,219.05 
5,220.11 
5,227.97 
5,259.73 
5,263.88 
5,292.02 
5,292.62 
5,298.09 
5,322.76 
5,352.40 
5,501.50 
5,508-:79 
5,509.15 
5,511.63 


— 
el 


aaaaa 


5,513.58 
5,515.12 
5,519.38 
5,520.31 

5,522.79 
5,524.15 
5,525.91 

5,527.93 
5,530.21 

5,531.16 
5,535.17 
5,538.37 
5,538.78 
5,545.01 

5,548.33 
5,553.42 
5,561.46 
5,562.06 
5,565.52 
5,566.91 

5,571.83 
5,574.61 

5,578.81 

5,582.35 
5,584.02 
5,594.92 
5,597.29 
5,601.30 
5,605.65 
5,606.68 
5,608.93 
5,610.22 
5,620.06 
5,620.26 
5,621.89 
5,623.05 
5,624.45 
5,633.03 
5,636.46 
5,638.79 
5,640.37 
5,643.16 
5,645.41 
5,654.23 
5,659.84 
5,661.57 
5,662.19 
5,668.46 
5,669.55 
5,669.99 
5,674.14 
5,677.03 
5,681.89 
5,685.60 
5,686.52 
5,687.17 
5,688.44 
5,689.21 
5,690.97 
5,695.90 
5,704.38 
5,707.61 
5,711.63 
5,713.83 
5,716.08 
5,719.08 
5,719.63 
5,719.80 
5,728.38 

5,731.88 

5,747.13 

5,747.74 

5,747.95 

5,753.02 

5,756.17 

5,759.40 
5,760.20 
5,769.16 

5,769.79 
5,773.16 
5,775.91 

5,777.29 

5,779.28 

5,785.28 

5,786.17 

5,788.29 

5,788.92 

5,790.86 
5,791.36 


E-296 


5,792.95 

5,810.58 

5,813.55 

5,815.17 

5,815.33 

5,818.57 
5,820.62 

5,821.36 
5,822.59 
5,823.72 
5,830.94 
5,835.13 
5,844.65 

5,844.98 
5,847.13 

5,850.64 
5,852.63 

5,854.44 
5,856.07 

5,856.90 
5,859.68 
5,868.83 

5,873.83 

5,874.72 
5,878.10 
5,879.04 
5,879.25 

5,884.72 
5,892.23 
5,894.22 
5,903.11 

5,904.45 

5,908.67 
5,915.31 

5,915.97 
5,920.76 
5,930.66 
5,936.33 

5,939.90 
5,940.72 
5,941.65 
5,947.16 
5,949.76 
5951.27 
5,951.76 
5,956.60 
5,956.70 
5,959.25 

5,962.18 

5,963.00 
5,967.82 

5,976.95 

5,978.88 

5,981.19 
5,986.14 
5,987.14 
5,987.29 
5,991.27 
5,994.89 
5,996.06 
6,002.44 
6,006.33 
6,008.54 
6,016.48 
6,017.80 
6,019.85 
6,025.72 
6,042.87 
6,046.66 
6,049.26 
6,050.04 
6,050.88 
6,055.13 
6,067.27 
6,085.81 

6,086.16 
6,087.52 
6,090.38 
6,093.09 
6,096.28 
6,106.72 
6,109.08 
6,114.38 
6,118.02 
6,122.15 
6,141.51 

6,148.23 
6,148.24 
6,157.82 


i 


raand 


6,159.10 
6,161.18 
6,165.38 
6,165.94 
6,182.34 
6,187.96 
6,197.45 
6,200.81 
6,205.63 
6,210.59 
6,212.73 
6,218.06 
6,236.80 
6,241.05 
6,244.35 
6,255.10 
6,262.55 
6,264.54 
6,274.66 
6,274.81 
6,278.68 
6,281.28 
6,289.02 
6,298.01 
6,302.05 
6,302.35 
6,304.05 


6,305.23 
6,318.13 
6,322.36 
6,343.88 
6,347.11 
6,350.98 
6,357.20 
6,359.03 
6,363.62 
6,377.61 
6,378.59 
6,389.57 
6,391.99 
6,393.18 
6,397.96 
6,410.69 
6,411.23 
6,413.68 
6,415.43 
6,429.63 
6,431.84 
6,442.78 
6,443.91 
6,453.44 
6,454.84 
6,456.18 
6,460.19 
6,467.72 
6,475.26 
6,478.02 
6,486.55 
6,486.97 
6,491.75 
6,493.49 
6,494.89 
6,497.11 
6,498.94 
6,500.72 
6,504.09 
6,517.14 
6,518.79 
6,534.52 
6,540.47 
6,553.30 
6,564.62 
6,566.77 
6,571.03 
6,578.00 
6,584.56 
6,593.74 
6,595.48 
6,609.86 
6,616.67 
6,618.34 
6,631.00 
6,632.06 
6,647.12 
6,656.83 
6,673.41 
6,673.78 


_ 


ee ee 


_ 


PRASEODYMIUM (Cont.) 


Sieh: 6,687.51 II 500 s 3,341.43 Ill 70 5s 3,345.38 ll 250 s 3,354.91 Ul 
4 h 6,699.25 1 70 ~s 3,341.68 III cla). wil 3,345.44 Ul 500 1 3.357.56 itl 
We 6,736.79 I 50 1,038.29 1 50 w 3,351.07 Il 500 1 hsseiai 
Jen c 6,747.09 I 50 1,042.96 Ul 50s 3,353.87 iT 100 1 at i 
1c 6,749.19 I 25 1,043.80 ll 10 2,448.16 WI 500 3,364.52 Ill 
Yok 6,784.99 I 25 1,044.03 ll 10 2,452.02 ul * eoksoes Il 
aby XO 6,798.60 I 25 1,046.20 lll 10 w 2,452.81 W 50:38 3,365.80 Ill 
11 6,811.76 Il 150 1,047.24 ll LOWY 2,452.85 ul 200 s 3,367.35 lil 
ne 6,812.87 Il 100 1,049.09 Ill 10 2,454.60 I 500 s 3,367.58 Ill 
2 6,814.08 Il 50 1,052.63 ul 10 2,454.82 Ml ae: CULES Mt 
2 6,817.61 I 25 1,061.60 M1 10 w 2,459.77 Il Cae Bere a 
OG 6,827.60 Wi 25 1,066.03 Wl 10 w 2,460.72 WI we Shui mu 
19 6,830.50 Il 25 p 1,068.85 Ul 10 2,462.18 ll 150 s 3,380.21 Ill 
9 6,844.39 I 25 1,069.88 Ill 10 2,462.90 ul 1SOas 3,381.26 Ill 
9h 6,845.47 ul 25 1,084.42 i 10 2,468.20 M1 gi’ € Sekt, Ha 
9 6,846.59 I 25 1,088.66 Ill 10 2,468.97 ul 100 s 3,391.08 Ill 
nee 6,850.46 nl 100 1,104.84 m1 10 w 2,473.42 I poe. pe ot-22 a 
11 6,852.77 I 25 1108.82 UI one 2478.32 ay 600 d 3,396.07 Ill 
Moc 6,870.44 I 30 1,352.70 Wl 10 2,479.98 Wl MDE SRO ut 
7 6,884.66 1 25 1,881.22 W 10 2,481.02 1 come Beene wn 
4 6,892.71 I 10 2483.30 or 50 1 3,402.97 lll 
8 6,970.38 ic 10 2483.99 a 500 c 3,413.21 ll 
8 c¢ 6,980.12 I a oo 2484.60 sii 300s 3,415.15 Ill 
40 7,021.51 II 50 2,031.46 ll ia) <4 2,485.16 Wl 150s 3,420.07 Ill 
10 7,024.53 I 100 2,033.30 Ill 10 w 2,488.72 ill ALD paee ee W 
13 7,042.40 I 25 2,043.12 lll 10 2,491.97 WI 50) ¢ 3,426.27 Ill 
: Bante?) Ml 100 2,052.30 ul 10 w 2,494.20 Hl “aes Tiedlecgs a 
7 7,051.07 I 50 2,052.87 III TOuew 2,495.37 Ul 300 1 3,436.36 Il 
10 7,079.99 I 50 2,053.85 WI 10 w 2,495.51 it ue Shia: Bl 
ite 7,095.18 I 200 2,058.59 ill 10 2,499.97 ll yl 3,445.29 ee 
20 7,114.55 I 50 2,064.08 I 20 w 2,587.71 ll Oe 3,454.05 II 
10 h 7,116.90 I 25 2,075.08 Il 40 w 2,624.91 Ill 180 3,653.58 HI 
1 7,118.24 II 200 2,090.75 Il 20 w 2,644.62 ll 60 3,817.25 III 
7 7,137.33 ul 200 2,093.49 I 20 w 2,656.88 I ae Bec luee ves 
10 h 7,159.88 I 25 2,096.85 Ill 20 w 2,667.51 ll 150 3,980.51 Ml 
7 7,167.77 Ul 50 2,096.94 Il 70 w 2,679.47 ul aay 4,000.20 iit 
7h 7,189.95 I 10) w 2,148.14 Hl 40) Ww 2,710.30 lll 30 HO 18:36 III 
10 c¢ 7,208.85 II 10 w 2,194.24 lll DOW 2,718.65 ul 180 4,029.60 Ill 
24 7,227.70 ll 10 w 2,197.25 ll 100 w 2,724.03 atl 90 4,142.46 Hl 
13 7,231.53 I 10 w 2,205.48 lll 20 1 2,841.94 nt 120 4,144.48 Ill 
7 ¢ 7,243.26 I 10 w 2,206.26 11 i) 6 2,910.61 Ul 90 4,147.85 II 
gs 7,259.21 I 10 w 2,214.45 I 50s 2,911.77 I a fee a! 
he a3 7,287.61 I 10 w 2,215.25 ll 100 1 2,914.49 Ill 150 4,179.77 Il 
7 4h 7,289.19 I 10 w 2,217.12 Ill 50s 2,930.19 Ill 180 4,184.18 III 
7 ¢ 7,324.42 I 10 w 2,223.23 1 70s 2,942.43 I are wee HI 
7 7,328.47 I 10 w 2,230.35 III 70 s 2,953.58 ll 120 4,219.45 i 
7, 7,344.86 10 w 2,237.26 Ill 90 Ww 2,954.40 Ul 180 4,231.45 Ill 
16 7,407.56 ll 10 2,239.06 ll 90s 2,964.85 ll 180 4,275.07 III 
20 ¢ 7,451.74 I 10 2,239.42 U1 150 s 2,968.83 1 ee 4,286.32 it 
Il oh 7,495.59 I 10 w 2,242.15 {ll 80 s 2,969.41 ll 90 4,298.27 I 
6 h 7,499.42 I 10 w 2,284.62 rn 150 | 2,976.86 Ul ay area II 
14 7,541.02 ul 10 2,307.59 il 150s 2,977.06 I op eres Je 
6 7,574.86 I 10 2,307.77 i 500 s 2,980.54 Ul Ge soebh eek a 
au 7,645.66 ul 10 2,308.41 1 100 1 2,981.65 il ray SORES MI 
7 7,704.98 I 10 2,311.29 Ill 150 2,982.42 ll iu 4,381.47 Ml 
16 7,721.84 I 10 2,311.44 il 500 s 2,985.82 ul Wat Saleh ue 
6 4h 7,786.16 ul 10 2,314.18 ll 150 s 2,997.12 Ul a0 pipe a 
6c 7,841.27 I 10 w 2,315.46 Ul 7 1 2,998.79 WI 120 4,431.85 Ill 
14 7,871.67 I 10 2,318.15 Ul 13011 3,000.46 i 150 w 4,447.93 ll 
6 7,881.09 I 10 2,318.36 ll re) 3,003.20 ul 180 w 4,450.14 Ill 
GC 7,888.56 Il 10 2,318.64 ll 60 1 3,006.47 Ul 120 w 4,451.00 Ill 
6 7,915.19 Il 10 2,318.82 Ill 150 5 3,008.04 Ul 120 4,461.02 III 
6 8,031.92 I 10 2,318.97 lll 150 1 3,010.61 ul 200 4,461.81 HI 
6 8,055.43 I 10 w 2,319.40 lll 90s 3,014.60 a 300 w 4,500.31 Il 
14 8,067.44 I 10 2,320.41 lll 100 1 3,015.13 Ul 450 w 4,612.02 III 
10 c¢ 8,122.78 Il 10 w 2,328.56 Hl 90 s 3,016.26 Ul 600 w 4,625.18 Ml 
il 8,141.10 I 10 w 2,336.13 Il 70s 3,021.77 nt 120 4,654.16 I 
5 8,181.34 ul 10 2,365.52 Ul 70 s 3,025.26 Ill 600 w 4,713.70 I 
5c 8,211.93 I 10 2,368.78 Ul 100 1 3,029.38 Ul 300 w 4,725.55 Il 
6 8,289.93 I 10 2,369.08 Wl 100 1 3,033.31 Ul 270 4,728.21 Ill 
6 8,379.84 I 10 w 2,378.06 Ill 9 | 3,034.25 lll 300 4,747.11 il 
6 oh 8,427.82 I 10 w 2,378.97 ll 70 3,040.02 lll 300 w 4,771.83 Ul 
6 h 8,605.27 ll 10 2,395.44 ul 60 3,040.94 Il 450 w 4,775.30 Ml 
10 8,714.59 ll 10 2,399.70 Ill 6 1 3,041.78 Ul 600 4,857.39 iil 
10 w 2,405.56 lll 100 s 3,042.35 ll 150 5,208.51 III 
10 2,408.19 Ul 100 1 3,045.81 Wl 150 5,261.68 III 
Pr Ill 10 2,409.80 lll 7 1 3,046.98 lll 1,000 5,264.44 Ill 
Ref. 306, 308 — J.R. 10 2,412.40 Ill 120 1 3,050.30 I 1,500 5,284.70 iil 
10 2,417.69 1 10s 3,055.30 it 1200 Heke, a 
Intensity Wavelength 10 2,418.95 I 150 1 3,058.90 Ul Se An is 
a —S 10 2,426.14 Il 150 1 3,066.71 Ul bee os 
Vacuum 10 2,426.85 Ill 0 5s 3,078.68 UW 100 5,581.74 M1 
10 w 2,430.32 Ill 150 1 3,080.20 ll 150 5,646.80 il 
10 w 2,434.18 Ul a) ee 3,248.39 ll , re ibe A 
10 2,434.39 Ill 90 s 3,280.92 ul ’ ae oe 
vo ee a 10 2,435.91 ll 9 1 3,292.58 Ul 200 5,947.98 Il 
50 1,021.35 il 10 2436.89 WW ; 7,000 w 5,956.05 ul 
25 1,026.18 ul rae 9% os 3,296.10 Hl 900 w $998.94 i 
‘ 10 2,438.63 Ul 100 1 3,306.14 ll azz 
100 1,029.03 II 10 2,444.93 WI : 1,500 w 6,053.01 ul 
10 2,446.77 Ill w . 60 8 3,333.26 Ul 900 6,071.09 Ul 
10 2,445.49 Ill 90 s 3,340.58 lll Dette 


PRASEODYMIUM (Cont.) 


Po ae MRI ais potas mt || Vine a ol 
24 Hl 175 9,549. ; 1399. 
a w acs I 100 9,579.74 Ml 1,000 1,400.96 Iv PROMETHIUM (Pm) 
"100 6,195.05 I 150 9,802.98 HW 400 1,410.90 IV Z-61 
2,000 6,195.63 ll 175 9,806.37 i 1,000 ae = 
Wl 500 w 9,991.16 ll 500 1,426. 
=e Peet as il 500 10,031.10 Ill 5,000 1,435.56 IV Pm Iand II 
300 6,429.26 il $00 10,160.33 UI 200 1,459.95 IV Ref. 196, 260 — C.H.C. 
300 6,444.74 Ul 500 10,238.63 HII 200 1,461.76 IV Y 
600 6,500.04 il 500 10,301.58 Ill 1,000 1,474.91 IV Intensity Wavelength 
300 6,501.49 W 500 10,324.59 ill 200 1,477.32 IV ‘ 
200 6,578.90 Wl 500 10,716.58 ll 500 1,485.88 IV Air 
616.46 ul 500 1,503.35 IV 
oe pei Ill Priv 400 1,516.86 IV 40 w 2,502.12 I 
100 6,727.63 ll Ref. 337, 338 — J.R. 200 1,520.71 IV es sac . 
6,827.96 Ill Intensit Wavelength 2,000 1,520.98 IV 1632. 
e 6,854.63 Il — 400 1,523.46 IV 70 2,638.46 tT 
200 6,857.30 Wl Vacuum 500 1,553.62 IV 100 2,671.05 ll 
1,000 6,866.80 ll 500 1,559.49 IV 50 ow 2,787.72 Il 
1,000 6,899.06 HI 20 718.23 IV 500 1,570.13 IV 40 2,808.05 I 
500 6,903.52 il 30 721.34 IV 200 1,572.80 IV 100 h 2,820.10 ll 
7,000 6,910.14 Wl 60 722.41 IV 5,000 1,574.55 IV 100 w 2,840.82 ll 
150 w 6,934.55 Wl 30 722.58 IV 5,000 1,575.10 IV 150 w 2,841.86 ll 
500 6,970.96 Il 20 726.04 IV 3,000 1,578.38 IV 200 c 2,857.46 ul 
100 6,979.83 ll 50 730:37 IV 500 1,585.10 IV 100 3,004.59 ll 
5,000 7,030.39 Wl 30 731.77 IV 300 1,613.00 IV 100 3,008.85 u 
100 7,075.21 Wl 30 734.86 IV 400 1,613.65 IV 300 3,072.41 ll 
4,500 7,076.62 Wl 20 735.04 IV 1,000 1,618.03 IV 150 3,086.02 ll 
100 7,083.99 Il 20 736.19 IV 2,000 1,622.30 IV 120 3,090.19 II 
500 7,112.53 Wl 50 736.32 IV 300 1,634.77 IV 150 3,091.86 ll 
100 w 7,165.64 Wl 100 737.17 IV 400 1,676.08 1V 150 3,108.11 ll 
250 7,231.62 Il 100 741.45 IV 200 1,688.49 IV 100 3,115.36 I 
100 w 7,238.26 Wl 20 743.15 IV 200 1,713.53 IV 100 3,117.22 ul 
250 7,240.21 Hl 20 743.89 IV 500 1,732.86 IV 100 3,118.76 it 
100 w 7,262.32 Ul 20 746.14 IV 300 1,762.86 IV 35 3,162.23 I 
150 w 7,340.69 Il 40 763.16 IV 1,000 1,766.88 IV 35 3,168.82 I 
350 7,343.70 Il 20 764.00 IV 1,000 1,771.14 IV 100 3,172.77 ll 
200 7,349.75 ul 300 1,226.40 IV 500 1,841.08 IV 35 3,222.04 I 
300 w 7,350.61 I 2,000 1,228.59 IV 10,000 1,884.87 1V 35 3,238.55 I 
100 w 7,355.52 Il 500 1,230.69 IV 400 1,951.23 IV 60 3,239.62 ul 
2,000 7,426.48 ll 400 1,238.19 IV 200 1,954.61 IV 75 3,296.63 I 
4,000 7,429.05 ne 200 1,249.35 IV 60 3,311.76 Il 
100 7,463.96 Il 200 1,255.64 IV Air 50 3,313.38 I 
250 7,487.40 ll 200 1,261.27 IV 50 3,329.22 I 
200 7,493.20 1 400 1,268.32 IV 200 2,025.06 IV 75 3,331.57 I 
100 7,511.17 il 300 1,270.58 IV 1,000 2,039.15 IV 100 3,354.45 I 
$00 7,529.11 I 1,000 1,275.10 IV 200 2,047.05 1V 100 3,358.14 Il 
100 w 7,549.20 Il 200 1,275.40 IV 200 2,050.73 IV 80 3,360.21 ll 
150 w 7,588.64 Ul 1,000 1,278.65 IV 200 2,058.48 IV 80 3,364.44 Il 
300 7,596.41 Il 200 1,279.34 1V 2,000 2,083.23 IV 300 3,366.03 I 
100 w 7,625.63 I 1,000 1,287.44 IV 500 2,100.42 IV 90 3,377.68 II 
100 w 7,648.34 Ml 300 1,290.93 IV 1,000 2,154.31 IV 100 3,391.28 I 
100 w 7,670.65 Ml 1,000 1,292.30 IV 300 2,193.37 IV 100 3,408.06 Il 
200 w 7,674.65 I 5,000 1,293.22 IV 1,000 2,205.13 Iv" 500 3,427.40 ll 
500 7,742.34 Wl 5,000 1,295.28 IV 300 2,265.70 IV 120 3,441.15 ul 
250 w 7,745.59 Ill 400 1,296.50 IV 200 c 2,334.46 IV 400 3,449.80 II 
500 7,754.31 I 200 1,298.26 IV 200 c 2,339.08 IV 250 3,460.25 Il 
100 w 7,755.48 il 300 1,298.54 IV 500 c 2,376.09 IV 200 3,462.91 ll 
3,000 7,781.98 Il 200 1,304.71 IV 2,000 c 2,378.98 IV 200 3,480.61 ll 
200 w 7,814.74 Ill 300 1,306.86 IV 1,000 c 2,379.66 IV 150 3,497.13 ll 
1,500 w 7,866.14 Ill 200 1,308.08 IV 500 c 2,427.07 IV 100 3,514.85 ll 
1,000 7,888.12 I 200 1,310.71 IV 500 c 2,428.13 IV 200 3,546.81 I 
400 7,897.09 Hl 500 1,314.96 IV 500 c 2,438.57 IV 100 3,559.43 II 
1,000 7,914.00 tt 300 1,315.28 IV 500 c 2,455.64 IV 200 3,565.31 Il 
100 7,923.16 Hl 300 1,316.96 IV 500 c 2,705.19 IV 150 3,580.10 ll 
1,000 w 7,972.75 il 500 1,320.10 IV 200 c 2,708.01 IV 200 3,610.76 ll 
250 8,001.14 Il 1,000 1,320.70 IV 200 c 2,753.47 IV 200 3,629.84 ll 
3,000 8,102.90 Il 5,000 1,321.36 IV 200 c 2,767.60 IV 300 3,634.20 Il 
250 8,119.54 Ul 500 1,322.51 IV 300 3,659.39 II 
400 8,132.23 I 500 1,326.38 IV Prv 300 +r 3,669.22 I 
a ace I 5,000 1,333.57 IV Ref. 149 — J.R. 200 3,674.85 I 
w ,235.33 Wl 300 1,335.96 IV 200 3,678.51 Il 
250 w 8,244.89 Mi 500 1,339.29 IV _intensity_ Wavelength _ 300 + 3,679.85 I 
100 8,409.10 Il 1,000 1,340.74 IV Vacuum 200 3,687.65 ll 
100 w 8,494.99 Ml 200 1,341.32 IV 400 3,689.79 ul 
200 w 8,567.63 itt 300 1,344.23 IV 200 843.78 v 300 3,692.50 rf 
5,000 w 8,602.74 HI 1,000 1,347.07 IV 7,000 865.90 Vv 300 3,697.50 II 
500 8,691.58 Wl 1,000 1,352.81 IV 5,000 869.17 Vv 300 r 3,697.63 I 
500 8,771.38 iit 500 1,354.35 IV 80 869.66 Vv 400 3,702.63 Ul 
1,000 8,854.05 Ill 5,000 1,354.66 IV 1,000 896.65 Vv 800 3,711.72 ll 
125 8,886.17 Il 2,000 1,360.64 IV 750 922.29 Vv 200 3,715.75 ul 
100 8,908.70 II 1,000 1,364.81 IV 250 1,234.07 Vv 200 3,721.72 ri 
250 9,099.98 Il 2,000 1,365.77 IV 250 1,342.78 Vv 500 3,726.01 I 
250 9,131.90 Wl 400 1,368.90 IV 200 1,958.09 Vv 200 3,738.43 I 
200 9,222.32 ml 5,000 1,374.41 IV 400 1,958.20 Vv 300 3,740.68 I 
250 w 9,265.56 Il 1,000 1,382.62 IV 300 4,742.52 Il 
125 9,320.54 rT 200 1,384.23 IV Air 300 3,742.97 I 
250 9,334.33 Il 200 1,385.91 IV 500 3,745.86 Il 
175 9,377.44 Ul 300 1,394.11 IV 300 2,246.06 v 300 3,747.09 rT 


E-298 a 


PROMETHIUM (Cont.) 


500 


saa 


3,750.09 
3,761.68 

3,765.75 

3,775.42 

3,780.77 

3,781.43 

3,795.66 

3,806.06 

3,809.20 

3,810.93 

3,819.26 

3,820.53 

3,839.52 

3,842.88 

3,842.98 

3,845.38 

3,874.03 

3,877.62 

3,885.79 

3,890.97 

3,892.15 

3,898.73 

3,899.78 

3,909.50 
3,910.26 
3,919.10 
3,936.48 

3,944.21 

3,954.76 
3,957.74 
3,980.74 
3,995.05 

3,998.96 
4,009.96 
4,012.72 
4,014.20 
4,019.34 
4,028.20 
4,045.36 
4,051.54 
4,055.20 
4,056.56 
4,075.84 
4,085.31 

4,086.10 
4,140.46 
4,185.74 
4,192.92 
4,194.70 
4,222.15 
4,264.32 
4,284.37 
4,297.78 
4,303.89 
4,305.64 
4,318.80 
4,325.92 
4,332.05 
4,336.54 
4,337.48 
4,342.12 
4,347.72 
4,363.92 
4,369.64 
4,381.88 
4,388.49 
4,388.76 
4,409.42 
4,412.47 
4,417.96 
4,432.51 
4,435.86 
4,436.55 
4,438.68 
4,445.41 
4,446.90 
4,453.95 
4,459.97 
4,468.16 
4,471.48 
4,473.23 
4,477.46 
4,478.58 
4,481.60 
4,485.05 
4,490.50 
4,492.05 


Ce ie | 


“ saa aa ca 


sa 445 


sas 


4,500.15 

4,500.33 

4,506.84 
4,509.38 
4,513.56 
4,517.31 

4,523.32 
4,525.20 
4,526.12 
4,526.76 
4,527.70 
4,529.21 

4,540.06 
4,541.42 
4,541.75 
4,544.08 
4,545.17 
4,549.78 
4,554.03 
4,554.63 
4,555.34 
4,556.06 
4,557.03 
4,559.21 

4,564.83 
4,568.14 
4,570.37 
4,572.15 
4,575.27 
4,578.28 
4,578.41 

4,579.48 
4,581.14 
4,585.49 
4,593.82: 
4,595.82 
4,597.55 
4,600.25 
4,602.96 
4,604.59 
4,605.66 
4,609.85 
4,615.87 
4,617.02 
4,618.40 
4,618.49 
4,619.75 
4,621.57 
4,623.31 

4,623.68 
4,624.41 

4,625.29 
4,627.60 
4,630.93 
4,633.45 
4,640.96 
4,643.36 
4,643.76 
4,645.94 
4,647.03 
4,650.42 
4,650.52 
4,653.41 

4,654.50 
4,655.05 
4,659.38 
4,660.79 
4,663.26 
4,663.46 
4,665.19 
4,671.23 
4,671.76 
4,674.42 
4,677.46 
4,677.92 
4,678.09 
4,682.92 
4,696.80 
4,699.51 

4,722.06 
4,727.06 
4,728.36 
4,728.68 
4,734.27 
4,737.99 
4,739.08 
4,739.78 
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E-299 


Ce ie Me ie | 


Ce Me ie ce i | 


S33 nn wen nawrwaa 


4,745.13 
4,757.73 
4,759.00 
4,762.57 
4,773.46 
4,781.29 
4,794.59 
4,795.43 
4,798.98 
4,801.36 
4,809.54 
4,811.96 
4,817.12 
4,827.72 
4,837.66 
4,838.92 
4,839.62 
4,844.01 
4,852.73 
4,860.62 
4,860.74 
4,865.30 
4,865.72 
4,869.80 
4,872.42 
4,887.02 
4,892.52 
4,900.30 
4,904.28 
4,918.28 
4,932.99 
4,959.46 
4,971.40 
4,997.10 
5,030.80 
5,058.31 
5,067.35 
5,080.52 
5,089.35 
5,092.42 
5,094.83 
5,096.18 
5,097.30 
5,100.77 
5,121.47 
5,127.34 
5,129.75 
5,145.13 
5,146.30 
5,153.86 
5,169.71 
5,171.58 
5,194.05 
5,208.09 
5,215.96 
5,225.12 
5,236.26 
5,236.66 
5,246.33 
5,262.42 
5,270.64 
5,293.92 
5,308.86 
5,318.58 
5,410.45 
5,424.54 
5,424.79 
5,429.04 
5,467.64 
5,495.45 
5,516.42 
5,534.96 
3,557.38 
5,546.08 
5,556.88 
5,558.39 
5,561.73 
5,576.02 
5,641.29 
5,730.81 
5,768.16 
5,776.99 
5,823.93 
5,868.79 
5,875.31 
5,878.76 
5,899.76 


fe} 


5,904.71 
5,905.90 
5,914.96 
5,927.17 
5,939.66 
5,946.49 
5,956.42 
5,956.69 
5,960.08 
5,963.00 
5,967.89 
5,979.73 
5,984.82 
5,987.13 
5,997.12 
6,027.11 
6,030.06 
6,031.32 
6,043.39 
6,052.57 
6,067.00 
6,069.06 
6,076.40 
6,085.41 
6,100.21 
6,106.40 
6,114.90 
6,151.76 
6,159.53 
6,163.16 
6,184.52 
6,208.91 
6,229.64 
6,237.79 
6,263.25 
6,272.69 
6,286.06 
6,308.29 
6,314.20 
6,323.84 
6,390.31 
6,429.64 
6,431.93 
6,436.57 
6,487.61 
6,510.34 
6,517.25 
6,519.43 
6,520.45 
6,542.20 
6,558.48 
6,586.39 
6,592.29 
6,598.15 
6,598.66 
6,606.37 
6,625.23 
6,625.54 
6,649.81 
6,659.05 
6,661.25 
6,661.68 
6,663.76 
6,667.51 
6,677.47 
6,680.89 
6,685.55 
6,685.68 
6,690.09 
6,700.33 
6,706.27 
6,714.67 
6,717.26 
6,720.71 
6,727.50 
6,743.71 
6,749.91 
6,750.48 
6,756.45 
6,772.29 
6,778.78 
6,783.09 
6,796.87 
6,811.68 
6,833.30 
6,848.37 
6,858.58 


PROTACTINIUM (Pa) 


Ref. 96 — J.G.C. 


Z= 91 


Pa land II 


Intensity Wavelength 
Air 

3,000 h 2,466.85 

3,000 h 2,492.85 

3,000 2,599.16 II 
3,000 2,699.22 Il 
3,000 2,822.79 II 
3,000 | 2,832.14 

3,000 2,870.01 

3,000 h 2,871.42 ll 
3,000 h 2,891.14 Ul 
3,000 h 2,906.93 

3,000 | 3,011.10 Il 
3,000 s 3,033.59 Il 
3,000 1 3,071.24 Il 
3,000 h 3,083.19 

3,000 | 3,093.23 II 
3,000 | 3,126.23 Il 
3,000 | 3,146.28 II 
3,000 1 3,170.89 Il 
3,000 | 3,171.54 II 
3,000 3,204.16 

3,000 | 3,240.58 Il 
3,000 3,274.46 II 
3,000 1 3,332.69 HH 
3,000 s 3,346.66 Il 
3,000 | 3,394.49 

3,000 | 3,452.82 Il 
3,000 3,504.97 I 
3,000 s 3,530.65 i 
3,000 3,570.56 I 
3,000 3,571.82 I 
3,000 3,618.07 I 
10,000 3,636.52 I 
3,000 3,702.74 I 
3,000 3,752.67 I 
3,000 3,873.35 I 
3,000 3,931.83 I 
3,000 s 3,952.62 Il 
10,000 | 3,957.85 II 
3,000 s 3,970.07 Il 
3,000 3,981.82 I 
10,000 3,982.23 I 
3,000 | 4,012.96 Il 
3,000 s 4,018.21 Il 
3,000 4,030.16 II 
3,000 s 4,046.93 Il 
10,000 s 4,056.20 II 
10,000 s 4,070.40 II 
3,000 4,117.62 

3,000 1 4,176.18 ll 
10,000 | 4,217.23 I 
10,000 s 4,248.08 Il 
3,000 s 4,291.34 Il 
3,000 4,400.77 

3,000 4,436.13 

3,000 s 4,601.43 Il 
3,000 4,628.19 

3,000 4,820.34 

3,000 s 4,861.49 

3,000 | 6,035.78 I 
3,000 6,162.56 I 
3,000 6,216.35 

3,000 1 6,358.61 I 
3,000 6,379.25 I 
3,000 | 6,438.97 I 
3,000 h 6,792.75 I 
10,000 6,945.72 I 
3,000 6,960.09 I 
3,000 h 6,961.78 I 
3,000 s 6,992.73 I 

3,000 7,076.27 I 

3,000 h 7,100.94 I 
10,000 s 7,114.89 1 

3,000 h 7,171.55 I 

3,000 7,227.13 I 

3,000 7,318.79 I 
10,000 | 7,368.25 I 

3,000 h 7,471.89 i 


10,000 h 7,493.15 I 
3,000 7,558.26 I 
10,000 h 7,608.20 I 
10,000 7,626.79 I 
10,000 s 7,635.18 I 
10,000 7,669.34 I 
3,000 7,679.20 I 
10,000 h 7,749.19 I 
3,000 7,872.95 I 
3,000 1 7,945.56 I 
10,000 8,039.34 I 
10,000 h 8,099.84 I 
10,000 8,199.04 I 
10,000 8,271.87 I 
3,000 s 8,358.98 I 
3,000 s 8,369.60 I 
3,000 h 8,441.04 | 
10,000 h 8,532.66 I 
10,000 s 8,572.96 I 
3,000 h 8,639.91 I 
3,000 h 8,653.51 I 
10,000 8,735.27 I 
3,000 10,594.38 
3,000 10,923.32 I 
3,000 11,646.78 
10,000 11,791.73 I 
3,000 12,279.01 
3,000 13,234.09 
10,000 13,522.40 
10,000 14,344.76 I 
3,000 18,478.61 I 
RADIUM (Ra) 
Z = 88 
Ra I and II 
Ref. 253, 254 — E.F.W. 
_Intensity_ Wavelength 
Air 
8 2,369.73 II 
8 2,460.55 II 
10 2,475.50 I 
8 2,586.61 Ul 
10 2,643.73 Il 
20 2,708.96 Il 
10 2,795.21 II 
30 2,813.76 Il 
10 3,033.44 Il 
5 3,101.80 I 
100 3,649.55 II 
200 3,814.42 II 
8 4,194.09 TT 
8 4,244.72 Il 
100 4,340.64 II 
20 4,436.27 II 
30 4,533.11 II 
8 4,641.29 I 
100 4,682.28 II 
8 4,699.28 I 
100 4,825.91 I 
10 4,856.07 I 
10 4,859.41 ll 
10 4,927.53 II 
10 5,097.56 I 
10 5,205.93 I 
10 5,283.28 I 
10 §,320.29 I 
10 5,399.80 I 
20 5,400.23 I 
20 5,406.81 I 
8 5,482.13 I 
10 5,501.98 I 
10 5,553.57 I 
20 5,555.85 I 
10 5,616.66 I 
50 5,660.81 I 
20 5,813.63 a 
30 6,200.30 I 
10 p 6,336.90 I 
20 6,446.20 I 
20 6,487.32 I 
10 6,593.34 II 
10 6,719.32 Il 
20 6,980.22 I 
20 7,118.50 I 
50 7,141.21 I 
20 7,225.16 I 


E-300 


10 7,310.27 


20 7,838.12 

50 8,019.70 
6 8,177.31 

5 8,335.07 

5 9,932.21 

RADON (Rn) 
Z = 86 
RnI 
Ref. 251 — E.F.W. 
Intensity Wavelength 
Air 

5 3,514.60 
10 3,739.89 
20 3,753.65 
10 3,917.20 
10 3,941.72 
10 3,952.36 
10 4,226.06 
80 4,307.76 
zi 4,335.78 
100 4,349.60 
40 4,435.05 
50 4,459.25 
50 4,508.48 
50 4,577.72 
50 4,609.38 
30 4,721.76 
6 5,722.58 
10 6,061.92 
6 6,200.75 
6 6,380.45 
10 6,557.49 
10 6,606.43 
15 6,627.23 
6 6,669.60 
8 6,704.28 
20 6,751.81 
6 6,806.79 
8 6,836.95 

8 6,837.57 
10 6,891.16 
10 6,998.90 
200 7,055.42 
100 7,268.11 
20 7,291.00 
6 7,320.98 
10 7,419.04 
300 7,450.00 
8 7,470.89 

8 7,483.13 

8 7,514.13 

8 7,516.92 

6 7,523.93 
6 7,597.55 
8 7,601.28 
10 7,657.48 
10 7,738.43 
20 7,746.64 
100 7,809.82 
20 8,049.00 
100 8,099.51 
6 8,173.84 
100 8,270.96 
8 8,314.51 

6 8,349.74 
10 8,381.05 
10 8,487.48 
10 8,494.89 
20 8,520.95 
100 8,600.07 
10 8,639.76 
15 8,675.83 
10 8,807.75 
50 9,327.02 
6 9,948.57 

5 10;106.13 

RHENIUM (Re) 
Z= 75 
Re I and II 


Ref. 1 — C.H.C. 


_ 


me ee tee pa tet meet te eet tat ee et pe eet Peta pet eet ne et pat et eet fet ett tet tp ett pa Pett ts et th a tt a ttt a tt Pe et 


Intensity Wavelength 


Air 


2,003.53 
2,017.87 
2,049.08 
2,074.70 
2,083.92 
2,085.59 
2,092.41 
2,097.12 
2,109.22 
2,139.04 
2,142.74 
2,142.97 
2,156.67 
2,167.94 
2,176.21 
2,214.26 
2,214.58 
2,226.42 
2,235.44 
2,255.73 
2,256.19 
2,264.39 
2,274.62 
2,275.25 
2,281.62 
2,287.51 
2,294.49 
2,298.09 
2,299.77 
2,302.99 
2,306.54 
2,312.97 
2,313.34 
2,319.19 
2,320.16 
2,322.49 
2,328.66 
2,334.33 
2,335.73 
2,336.10 
2,337.95 
2,344.78 
2,349.39 
2,350.46 
2,352.07 
2,353.95 
2,356.50 
2,365.32 
2,365.90 
2,367.68 
2,368.53 
2,369.27 
2,370.76 
2,371.52 
2,373.48 
2,375.07 
2,378.53 
2,379.77 
2,386.90 
2,388.57 
2,393.65 
2,394.37 
2,396.79 
2,397.31 
2,400.72 
2,400.89 
2,401.68 
2,403.04 
2,405.06 
2,405.60 
2,406.70 
2,410.37 
2,418.20 
2,419.81 
2,421.73 
2,421.88 
2,423.84 
2,428.58 
2,431.54 
2,432.18 
2,441.47 
2,442.51 
2,444.94 
2,446.98 
2,449.03 
2,449.52 
2,449.71 
2,455.83 
2,461.20 
2,461.84 


_ 


_ 
a ee 


_ 
ee te mee mee ee ett te tee tte tpt eee 


— —_ —_ —_ _ 
ee 


_ 


_ 


— 
lenient ante ont M ee er 


_—— 
ai 


_ 
—— 


_ 
—a) 


RHENIUM (Cont.) 


200 
120 
150 


2,467.57 
2,467.85 
2,469.36 
2,470.61 
2,471.05 
2,473.72 
2,475.17 
2,477.43 
2,479.02 
2,483.92 
2,485.81 
2,487.33 
2,490.16 
2,492.84 
2,496.04 
2,498.22 
2,501.72 
2,502.35 
2,504.60 
2,505.94 
2,508.99 
2,520.01 
2,521.50 
2,534.10 
2,534.80 
2,540.51 
2,544.74 
2,545.48 
2,550.09 
2,552.02 
270 53.59 
2,554.63 
2,556.51 
2,559.08 
2,564.19 
2,568.64 
2,571.81 
2,586.79 
2,599.86 
2,603.89 
2,608.50 
2,611.54 
2,616.72 
2,622.76 
2,635.83 
2,636.64 
2,637.01 
2,641.02 
2,642.75 
2,648.46 
2,649.05 
2,651.90 
2,654.12 
2,663.63 
2,674.34 
2,688.53 
2,715.47 
2,731.56 
2,732.21 
2,733.04 
2,753.64 
2,758.00 
2,763.79 
2,766.39 
2,767.74 
2,768.85 
2,769.32 
2,770.42 
2,783.57 
2,791.29 
2,803.28 
2,814.68 
2,819.78 
2,819.95 
2,834.08 
2,837.55 
2,840.35 
2,843.00 
2,850.98 
2,867.19 
2,875.28 
2,883.44 
2,887.68 
2,888.06 
2,896.01 
2,902.48 
2,905.58 
2,909.82 
2,916.73 


2,927.42 
2,930.61 

2,943.14 
2,957.91 

2,962.27 
2,965.11 

2,965.76 
2,968.98 
2,976.29 
2,978.15 
2,980.82 
2,982.19 
2,988.47 
2,992.36 
2,999.60 
3,001.14 
3,004.14 
3,006.42 
3,016.02 
3,016.49 
3,030.45 
3,047.25 
3,058.78 
3,067.40 
3,069.94 
3,071.16 
3,072.96 
3,082.43 
3,088.76 
3,093.64 
3,095.06 
3,100.67 
3,103.06 
3,108.81 

3,110.86 
3,118.19 
3,121.36 
3,128.94 
3,134.02 
3,141.38 
3,151.64 
3,153.79 
3,158.31 

3,164.52 
3,168.37 
3,174.61 
3,177.71 

3,178.61 

3,182.87 
3,184.76 
3,185.57 
3,190.78 
3,192.36 
3,194.50 
3,198.58 
3,204.25 
3,235.94 
3,258.85 
3,259.55 
3,261.56 
3,268.89 
3,294.83 
3,296.70 
3,296.99 
3,301.60 
3,302.23 
3,303.21 

3,303.75 
3,313.95 
3,322.48 
3,331.52 
3,338.18 
3,342.24 
3,344.32 
3,346.20 
3,356.33 
3,358.02 
3,362.74 
3,377.74 
3,379.06 
3,379.70 
3,385.76 
3,389.43 
3,390.25 
3,399.30 
3,404.72 
3,405.89 
3,408.67 
3,409.83 


S25, 5 5 SS ES Se SS SS a ee a ee ee a ae a ae ea ee eT ee tee ede tok ed re en tek ton eee 
a 
8 


E-301 


3,417.77 
3,419.41 
3,424.62 
3,426.19 
3,427.61 
3,437.71 
3,449.37 
3,451.88 
3,453.50 
3,460.46 
3,464.73 
3,467.96 
3,476.44 
3,480.38 
3,480.85 
3,482.23 
3,503.06 
3,512.28 
3,516.65 
3,517.33 
3,534.82 
3,537.46 
3,539.33 
3,549.89 
3,551.29 
3,553.65 
3,558.94 
3,568.23 
3,570.26 
3,579.12 
3,580.15 
3,580.97 
3,583.02 
3,596.39 
3,610.49 
3,617.08 
3,621.46 
3,625.91 
3,637.06 
3,637.84 
3,651.97 
3,669.78 
3,670.53 
3,689.50 
3,691.48 
3,697.71 
3,703.24 
3,705.02 
3,709.93 
3,717.28 
3,725.76 
3,731.87 
3,732.28 
3,735.01 
3,735.31 
3,740.10 
3,740.41 
3,742.26 
3,745.44 
3,766.48 
3,768.26 
3,777.66 
3,787.52 
3,796.59 
3,797.59 
3,807.74 
3,815.66 
3,836.30 
3,869.94 
3,875.26 
3,876.86 
3,908.21 
3,913.92 
3,917.27 
3,929.85 
3,936.90 
3,944.72 
3,945.91 
3,961.04 
3,962.48 
4,004.93 
4,022.96 
4,023.31 
4,029.63 
4,033.31 
4,037.49 
4,048.99 
4,081.43 
4,104.42 
4,110.89 


is 


4,121.64 
4,133.42 
4,136.45 
4,144.36 
4,149.96 
4,170.40 
4,182.90 
4,183.06 
4,221.08 
4,227.46 
4,241.39 
4,257.60 
4,291.17 
4,304.40 
4,332.25 
4,357.98 
4,358.69 
4,367.58 
4,391.34 
4,394.38 
4,406.40 
4,415.82 
4,475.08 
4,478.39 
4,507.04 
4,513.31 
4,516.64 
4,522.73 
4,523.88 
4,529.95 
4,545.17 
4,580.68 
4,605.73 
4,621.38 
4,791.42 
4,889.14 
4,923.90 
5,058.56 
5,096.50 
5,120.32 
5,161.65 
5,178.89 
5,181.74 
5,234.31 
5,248.86 
5,270.95 
5,275.56 
5,278.24 
5,305.56 
5,317.28 
5,321.28 
5,327.46 
5,331.90 
5,332.76 
5,333.85 
5,369.48 
5,369.80 
5,377.10 
5,431.90 
5,437.03 
5,447.92 
5,460.64 
5,520.05 
5,521.10 
5,532.68 
5,563.24 
5,573.47 
5,584.72 
5,607.21 
5,612.27 
5,667.88 
5,711.43 
5,716.95 
5,752.93 
5,776.83 
5,791.60 
5,815.92 
5,834.31 
5,919.86 
5,943.24 
5,950.21 
5,969.77 
5,989.99 
$5,995.73 
6,114.22 
6,145.81 
6,146.82 
6,203.24 
6,217.97 
6,229.42 


— 


Ce ee 


RHENIUM (Cont.) 


35 ¢ 6,243.24 I 
35 d 6,260.02 I 
6,260.24 1 
18 c¢ 6,271.37 I 
18 6,278.76 I 
10 6,286.41 I 
10 6,303.42 I 
200 6,307.70 I 
200 6,321.90 1 
80 d 6,350.75 I 
16h 6,382.94 I 
14 6,411.47 I 
50 6,511.47 I 
14 6,515.25 I 
12 6,544.91 ! 
35 6,577.11 I 
40 ¢ 6,592.52 I 
100 c 6,605.19 1 
30 c¢ 6,623.91 I 
10 ¢ 6,637.25 I 
27 «cc 6,652.39 I 
1S oh 6,683.28 I 
9 ¢ 6,711.30 I 
30 6,751.22 I 
sc 6,761.19 1 
180 c¢ 6,813.41 I 
260 6,829.90 I 
85 6,971.53 I 
35 ¢ 7,006.63 I 
65 ¢ 7,024.15 1 
65 ¢ 7,246.67 I 
13 7,292.72 I 
40 c 7,578.73 I 
13) ‘c 7,611.89 I 
TC 7,620.25 I 
50 c¢ 7,640.94 I 
65 Cc 7,912.94 I 
a5 c¢ 7,980.77 I 
40 8,417.13 I 
29 ¢ 8,527.73 I 
RHODIUM (Rh) 
Ziti 4S 
Rh Land II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 
150 2,276.21 7 
140 2,288.57 I 
110 2,309.82 I 
55 2,318.36 I 
95 2,319.10 I 
95 2,321.73 I 
350 2,322.58 I 
140 2,326.47 I 
80 2,328.64 I 
190 2,334.77 ll 
55 2,345.41 I 
55 2,352.47 I 
55 2,359.18 I 
300 2,361.92 I 
110 2,368.34 I 
270 2,382.89 I 
230 2,383.40 I 
40 2,384.65 I 
270 2,386.14 ll 
80 2,407.88 I 
27 2,408.19 I 
27 2,410.25 I 
80 2,415.84 II 
55 2,418.64 
45 2,419.75 I 
45 2,420.18 ll 
65 2,420.98 it 
75 2,423.94 
65 2,427.11 ll 
130 2,427.68 I 
230 2,429.52 I 
40 2,431.85 ul 
40 2,432.66 I 
18 2,437.08 I 
110 2,437.90 I 
330 2,440.34 I 
50 h 2,444.27 I 
65 2,448.84 I 


2,449.04 
2,450.56 
2,455.70 
2,458.90 
2,461.04 
2,463.61 
2,470.39 
2,471.47 
2,472.51 
2,473.09 
2,475.64 
2,477.54 
2,482.04 
2,483.33 
2,487.47 
2,490.77 
2,492.30 
2,494.51 
2,499.02 
2,500.58 
2,502.46 
2,503.84 
2,504.29 
2,505.10 
2,505.67 
2,509.70 
2,510.66 
2,511.03 
2,513.36 
2,515.75 
2,520.53 
2,525.99 
2,531.74 
2,532.66 
2,533.59 
2,534.07 
2,536.71 
2,537.04 
2,539.72 
2,544.22 
2,545.70 
2,548.60 
2,555.36 
2,558.62 
2,565.79 
2,566.04 
2,566.92 
2,567.28 
2,574.66 
2,575.75 
2,576.23 
2,587.29 
2,598.07 
2,603.32 
2,606.44 
2,613.60 
2,622.58 
2,625.88 
2,630.42 
2,634.99 
2,638.74 
2,643.00 
2,647.28 
2,652.66 
2,659.01 
2,671.06 
2,676.11 
2,680.28 
2,680.63 
2,681.78 
2,686.50 
2,686.91 
2,694.31 
2,703.73 
2,705.63 
2,707.23 
2,714.41 
2,715.31 
2,717.51 
2,718.54 
2,720.14 
2,720.52 
2,728.94 
2,736.76 
2,741.75 
2,767.73 
2,771.51 
2,778.06 
2,779.54 


_ 


— 
me ee ee pe ee pt dese 


E-302 


2,783.03 
2,791.16 
2,796.63 
2,826.43 
2,826.68 
2,827.31 
2,834.12 
2,835.44 
2,836.69 
2,856.16 
2,860.68 
2,860.76 
2,862.94 
2,864.40 
2,871.35 
2,873.62 
2,878.66 
2,880.76 
2,882.37 
2,885.97 
2,889.11 

2,889.84 
2,899.96 
2,904.81 

2,907.21 

2,910.17 
2,912.62 
2,915.42 
2,923.10 
2,924.02 
2,929.11 

2,931.94 
2,955.41 

2,968.66 
2,974.03 
2,977.68 
2,986.20 
2,986.99 
2,987.45 
3,004.46 
3,019.54 
3,023.91 

3,028.43 
3,045.77 
3,046.76 
3,057.89 
3,067.30 
3,083.96 
3,087.42 
3,114.91 

3,121.76 
3,123.70 
3,130.79 
3,137.71 

3,151.36 
3,152.60 
3,155.78 
3,179.73 
3,185.59 
3,189.05 
3,191.19 
3,197.13 
3,214.32 
3,237.66 
3,263.14 
3,271.61 

3,280.55 
3,281.70 
3,283.57 
3,289.14 
3,289.64 
3,294.28 
3,296.72 
3,300.46 
3,323.09 
3,331.09 
3,331.24 
3,338.54 
3,342.90 
3,344.20 
3,359.90 
3,360.80 
3,362.18 
3,368.38 

3,369.68 

3,372.25 

3,377.14 
3,377.71 
3,385.78 


3,396.82 
3,399.70 
3,406.55 
3,412.27 
3,420.16 
3,421.22 
3,424.38 
3,434.89 
3,440.53 
3,442.63 
3,447.74 
3,448.58 
3,450.29 
3,451.15 
3,455.22 
3,455.42 
3,457.07 
3,457.93 
3,462.04 
3,469.62 
3,470.66 
3,472.25 
3,474.78 
3,478.91 

3,484.04 
3,491.07 
3,494.44 
3,498.73 
3,502.52 
3,505.41 

3,507.32 
3,511.78 
3,513.10 
3,519.54 
3,528.02 
3,538.14 
3,538.26 
3,541.91 

3,543.95 
3,549.54 
3,564.13 
3,570.18 
3,583.10 
3,583.53 
3,596.19 
3,597.15 
3,605.86 
3,612.47 
3,614.78 
3,620.46 
3,626.59 
3,627.80 
3,639.51 
3,654.87 
3,657.99 
3,661.86 
3,666.22 
3,666.91 
3,674.76 
3,681.04 
3,690.70 
3,692.36 
3,694.95 
3,695.52 
3,698.26 
3,698.60 
3,700.91 
3,713.02 
3,713.43 
3,714.83 
3,724.94 
3,735.28 
3,737.27 
3,744.17 
3,748.22 
3,754.12 
3,754.27 
3,755.58 
3,760.40 
3,765.08 
3,769.97 
3,775.72 
3,778.13 
3,788.47 
3,792.18 
3,793.22 
3,799.31 
3,805.92 
3,806.76 


tt et et ee tp att tt ett fa a fa a tt pa ep pt et Pt et pt pe at pt tp et at ee at tt te pee ee et pt tt pet 


RHODIUM (Cont.) 


3,809.50 
3,812.45 
3,815.01 
3,816.47 
3,818.19 
3,822.26 
3,828.48 
3,833.89 
3,834.75 
3,856.52 
3,870.01 
3,872.39 
3,877.34 
3,888.34 
3,904.22 
3,912.83 
3,913.51 
3,922.19 
3,934.23 
3,934.98 
3,935.84 
3,942.72 
3,958.24 
3,958.86 
3,964.54 
3,975.31 
3,984.40 
3,995.61 
3,996.15 
4,023.14 
4,048.41 
4,049.04 
4,053.44 
4,056.34 
4,077.57 
4,082.78 
4,084.28 
4,087.79 
4,088.50 
4,097.52 
4,107.49 
4,116.33 
4,119.68 
4,121.68 
4,128.87 
4,135.27 
4,154.37 
4,196.50 
4,206.62 
4,211.14 
4,230.20 
4,244.44 
4,273.43 
4,278.60 
4,288.71 
4,296.77 
4,342.44 
4,373.04 
4,374.80 
4,379.92 
4,433.32 
4,492.47 
4,503.78 
4,528.72 
4,544.27 
4,548.73 
4,551.64 
4,560.89 
4,565.19 
4,569.00 
4,571.31 
4,608.12 
4,619.91 
4,643.18 
4,675.03 
4,721.00 
4,745.11 
4,755.58 
4,810.49 
4,842.43 
4,843.99 
4,851.63 
4,963.71 
4,977.75 
4,979.18 
5,085.52 
5,090.63 
5,120.69 
5,130.76 


Pe ee ree ee se te ne tt pet te tee te 


Le De ce ee ee ee ee ee ee 


16 


we 


w 


we 
AWAKHDAWAAUWOOAOAWNH 


— 


a 


5,155.54 
5,157.09 
5,158.69 
S.175.97 
5,177.27 
5,184.19 
5,193.14 
5,206.95 
5,211.52 
5,212.73 
5,214.79 
5,222.66 
5,230.62 
5,237.16 
5,237.80 
5,269.27 
5,280.12 
5,292.14 
5,314.79 
5,329.74 
5,331.08 
5,349.31 
5,354.40 
5,356.47 
5,379.10 
5,390.44 
5,404.73 
5,424.07 
5,424.72 
5,425.45 
5,439.58 
5,441.36 
5,444.32 
5,445.23 
5,468.11 
5,470.85 
5,476.12 
5,481.42 
5,484.23 
5,504.65 
5,535.04 
5,544.58 
5,599.42 
5,607.71 
5,608.35 
5,632.77 
5,659.62 
5,686.38 
5,702.47 
5,727.30 
5,792.66 
5,795.79 
5,803.34 
5,806.91 
5,821.84 
5,831.58 
5,907.31 
5,918.54 
5,941.46 
5,983.60 
5,991.19 
6,102.72 
6,116.15 
6,128.06 
6,186.89 
6,199.99 
6,253.72 
6,276.66 
6,277.46 
6,293.38 
6,319.53 
6,414.72 
6,510.41 
6,519.70 
6,627.80 
6,630.16 
6,752.35 
6,796.65 
6,827.33 
6,857.68 
6,879.94 
6,965.67 
6,972.91 
6,979.15 
7,001.58 
7,038.76 
7,101.64 
7,104.45 
7,142.55 


9 7,219.06 I 
18 7,268.18 I 
35 7,270.82 I 
12 7,271.94 I 

5 7,273.03 I 
9 7,375.57 I 

Sent 7,386.64 I 
9 7,430.80 I 
18 h 7,442.39 I 

7 7,446.77 I 
12 7,475.74 I 
12 7,495.24 I 
8 7,542.02 I 
11 7,557.67 I 
8 7,577.22 I 
11 7,690.05 I 
18 7,772.90 I 
29 7,791.61 ] 
55 7,824.91 I 
15 7,830.05 I 
15 7,846.50 I 
21 8,029.91 I 
ll h 8,036.09 I 
29 8,045.36 I 
7 8,063.50 I 
15 8,136.20 I 
7h gs 8,193.67 I 
5S oh 8,369.67 I 
8 8,425.59 I 

RUBIDIUM (Rb) 
Z = 37 


Rb I and II — J.R. 
Ref. 12, 130, 241, 257, 264 


I 
I 

I 

I 

I 

I 

I 

I 

I 

I 

1 

I 

I 

I 

1 

I 

I 

I 

I 

I 

I 

1 

1 

I 

I 

1 

I 

I 

I 

I 

I 

I 

I 

I 

I 

| | Intensity —_ Wavelength _ 
Vacuum 

1 10 474.88 l 
I 40 481.118 ll 
I 90 497.430 ll 
I 20 508.434 ll 
I 150 513.266 ll 
1 300 530.173 ll 
I 75 533.801 ll 
I 40 542.887 ll 
I 200 555.036 ll 
I 2,500 589.419 ll 
I 1,500 643.878 ll 
I 3,000 697.049 ll 
I 6,000 711.187 ll 
I 10,000 741.456 ll 
I 1,000 1,604.12 Il 
1 200 1,644.96 ll 
I 200 1,707.52 ll 
I 600 1,716.85 1 
I 5,000 1,760.50 I 
I 200 1,803.47 Il 
I 500 1,809.68 ll 
I 500 1,865.33 ll 
I 500 1,889.42 Il 
I 500 1,954.24 ll 
5 300 1,956.54 ll 
I 200 1,971.42 ll 
; 500 1,983.19 ll 
I Air 

I 

I 300 2,042.23 ll 
I 300 2,052.21 ll 
I 500 2,052.80 ll 
I 2,000 2,068.92 ll 
I 1,000 2,071.50 ll 
I 10,000 2,075.95 ul 
I 1,000 2,090.29 ll 
I 200 2,108.06 ll 
I 300 2,116.50 ll 
I 1,000 2,125.25 ll 
I 400 2,129.82 ul 
I 200 2,143.10 ll 
I 30,000 2,143.83 ll 
I 200 2,190.36 TT 
I 600 2,197.99 I 
I 600 2,198.26 ll 
I 300 2,207.86 ll 
I 10,000 2,217.08 I 
I 200 2,223.79 ll 
I 400 2237.72 ll 
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aaana 


2,250.65 
2,251.43 
2,254.19 
2,254.55 
2,263.54 
2,263.94 
2,286.82 
2,291.71 
2,298.80 
2,333.01 

2,333.39 
2,353.11 

2,353.96 
2,356.97 
2,358.04 
2,364.27 
2,364.32 
2,365.15 
2,367.51 

2,373.21 

2,385.34 
2,405.94 
2,434.17 
2,459.14 
2,472.20 
2,484.56 
2,484.70 
2,496.38 
2,502.67 
2,514.18 
2,524.24 
2,594.56 
2,623.76 
2,645.58 
2,684.10 
2,711.76 
2,741.01 

2,812.15 
2,838.51 

2,873.88 
3,051.36 
3,082.02 
3,088.58 
3,112.57 
3,113.06 
3,148.90 
3,157.54 
3,158.26 
3,161.00 
3,227.98 
3,229.16 
3,270.99 
3,321.49 
3,340.55 
3,348.72 
3,350.82 
3,353.89 
3,393.03 
3,415.58 
3,434.18 
3,461.50 
3,521.39 
3,531.55 
3,541.15 
3,587.05 
3,591.57 
3,600.60 
3,600.64 
3,639.80 
3,646.26 
3,647.56 
3,662.74 
3,663.81 

3,666.72 
3,675.66 
3,699.58 
3,746.33 
3,796.81 

3,801.90 
3,826.66 
3,860.74 
3,907.29 
3,922.20 
3,926.44 
3,940.51 

3,978.15 
4,029.49 
4,083.88 


RUBIDIUM (Cont.) 


2,000 c 4,104.28 
1,700 c 4,136.11 
3,500 4,193.08 
1,000 4,201.80 
500 4,215.53 
90,000 4,244.40 
500 4,266.58 
250 4,270.25 
15,000 4,273.14 
2,500 4,287.97 
1,500 4,293.97 
500 c 4,306.26 
1,000 4,346.96 
2,500 4,377.12 
300 4,440.10 
1,000 4,469.47 
400 c 4,493.92 
700 4,519.04 
3,000 4,530.34 
500 1 4,533.79 
400 4,540.74 
20,000 4,571.77 
3,000 c 4,622.42 
350 4,631.89 
10,000 4,648.57 
500 4,659.28 
1,000 4,730.45 
1,000 4,755.30 
400 c 4,757.82 
30,000 4,775.95 
5,000 c 4,782.83 
300 c 4,855.34 
1,500 c 4,885.59 

2 5,087,987 

2 5,132,471 

10 5,150,134 
10,000 5,152.08 
300 5,164.58 

1 5,165.023 

2 $,165.142 
I 5,169.65 

15 5,195.278 

2 5,233.968 

20 5,260.034 

1 5,260.228 
200 5,270.51 

3 5,322.380 

40 5,362.601 

4 5,390. 568 

75 5,431.532 

3 5,431.830 
500 5,512.55 
5,000 5,522.78 

6 _ 5,578.78 
5,000 c 5,635.99 

40 5,647.774 

20 5,653.750 
3,000 d 5,699.15 
60 5,724.121 

3 5,724.614 
200 5,739.64 

75 6,070.755 
200 6,135.27 

30 c 6,159,626 
1,000 c 6,199.08 

7S uc 6,206.309 
300 6,269.40 

120 c¢ 6,298.325 

5 6,299.224 
10,000 6,458.33 
1,000 6,555.62 
5,000 6,560.81 
3,000 1 6,775.07 

100 1 7,279,997 
300 c 7,316.52 

150 7,408.173 

200 1 7,618.933 

300 7,757.651 

60 7,759.436 
90,000 c 7,800.27 
ol 7,925.26 

4 7,925.54 
45,000 c 7,947.60 
40 1 8,271.41 
30 8,271.71 
2,000 8,603.96 

40 1 8,868.512 

30 8,868.852 
300 8,978.88 


300 9,021.77 7 100 2,341.90 ll 
3 9,224.64 I 200 2,345.37 Hl 
2 9,234.25 I 100 2,349.81 Ul 
500 c 9,246.41 I 150 2,380.44 Wl 
300 9,338.87 ll 100 2,381.29 ll 
200 w 9,373.50 Il 150 2,418.46 Hl 
300 9,391.36 I 300 2,561.86 Hl 
1,000 9,479.32 oD 100 2,573.71 Hl 
700 1 9,493.72 Wl 100 2,577.07 ll 
30 1 9,522.65 I 200 2,586.83 ll 
5 9,523.05 I 1,000 2,631.75 ll 
20a 9,540.18 I 350 2,636.83 lll 
300 9,612.99 Il 100 2,656.68 Il 
300 9,671.54 II 100 2,713.86 ll 
2,000 c 9,689.05 I 500 2,798.86 Ill 
200 9,776.06 ll 150 2,800.27 Ul 
200 9,934.76 ll 500 2,807.58 ll 
35a 10,075.282 1 100 2,845.44 Wl 
30 1 10,075.708 I 150 2,869.77 lll 
100 13,235.17 I 500 2,903.69 Il 
20 13,442.81 I 150 2,949.62 Ul 
30 13,443.57 I 100 2,951.01 ll 
75 13,665.01 I 2,000 2,956.07 Wl 
1,000 14,752.41 I 500 1 2,967.45 Il 
800 15,288.43 I 150 2,968.13 1 
150 15,289.48 1 500 2,970.74 Il 
20 22,529.65 I 250 2,987.40 Hl 
10 22,932.47 I 350 3,023.61 I 
4 27,314.31 I 200 3,039.62 nb 
2 27,905.37 I 200 3,041.48 Il 
250 3,070.70 ll 
Rb Ill 500 3,086.84 Hl 
Ref. 258, 262 — J.R. 100 3,098.49 Ill 
: 500 3,111.36 HI 
peered eevee 250 s 3,114.82 ll 
Vacuum 120 3,118.92 Hl 
100 3,169.34 I 
30 465.85 lll 200 3,222.60 Il 
35 p 482.43 ll 500 3,286.41 WI 
30 p 482.47 lll 100 3,330.16 Ill 
500 482.83 11 200 3,346.92 Il 
300 484.84 ll 250 3,439.26 ll 
500 489.66 lll 100 3,492.68 ll 
100 489.96 ll 
600 493.48 ll RbIV 
50 497.82 ll Ref. 109 — J.R. 
100 500.28 ll : 
aa Soe = Intensity, | _Wavelength 
400 516.79 Ill Vacuum 
800 533.64 Ill 
1,200 535.86 lll 10 595.18 IV 
1,200 556.19 Ill 25 663.76 IV 
500 558.36 Ill 25 716.24 IV 
700 564.77 il 20 733.41 IV 
1,500 566.71 Ill 50 740.85 IV 
1,000 572.82 ll 20 749.86 IV 
1,500 576.65 Ill 20 753.75 IV 
2,500 579.63 ll 10 771.54 IV 
1,500 581.26 Ul 25 776.89 IV 
500 582.34 Ill 9 817.92 IV 
800 586.77 ll 15 850.18 IV 
100 591.42 ll 10 988.00 IV 
900 593.65 Ill 
1,000 $94.94 il RUTHENIUM (Ru) 
1,300 595.88 I 
1,200 598.49 Ill Z= 44 
450 602.09 Ill 
50 605.51 il Ru I and II 
500 607.28 Il Ref. 1 — C.H.C. 
400 613.31 Hl 5 
500 619.67 Ill Intensity Wavelength 
20 620.83 ll Air 
100 622.24 I 
250 630.06 Ill 2,400 2,076.43 iI 
500 645.67 I 2,600 2,083.77 I 
20 674.81 Ill 2,400 2,090.89 I 
5,000 769.04 Ml 690 2,255.52 I 
2,500 815.28 Hl 290 2,259.53 I 
. 780 2,272.09 I 
Air 240 2,278.19 I 
780 2,279.57 I 
100 2,153.21 Ill 170 2,285.38 I 
250 2,164.59 Ill 290 2,302.54 I 
100 2,268.00 Ill 480 2,317.80 I 
150 2,300.12 Ill 150 2,322.01 I 
500 2,304.14 Ill 120 2,334.96 II 
150 2,304.45 Il 240 2,340.69 I 
250 2,312.46 ll 190 h 2,342.85 Il 
200 2,337.07 Il 190 2,349.34 I 
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2,351.33 

2,357.91 

2,360.56 
2,370.17 
2,375.27 
2,375.63 

2,392.42 
2,396.71 

2,402.72 
2,407.92 
2,410.89 
2,414.82 
2,420.82 
2,422.92 
2,429.60 
2,432.93 
2,447.45 
2,450.58 
2,454.92 
2,455.53 
2,456.44 
2,456.57 
2,458.62 
2,462.94 
2,464.70 
2,474.04 
2,475.41 

2,476.88 
2,478.93 
2,481.11 

2,489.91 

2,491.78 
2,493.69 
2,494.02 
2,494.48 
2,495.69 
2,496.56 
2,498.42 
2,498.57 
2,499.78 
2,507.01 
2,508.27 
2,509.07 
2,512.81 
2,513.32 
2,517.32 
2,535.59 
2,543.25 
2,544.22 
2,546.67 
2,549.48 
2,549.58 
2,560.26 
2,560.83 
2,563.15 
2,568.77 
2,570.97 
2,578.57 
2,579.53 
2,589.57 
2,591.12 
2,592.02 
2,593.70 
2,594.85 
2,609.06 
2,612.07 
2,615.09 
2,631.30 
2,635.86 
2,636.67 
2,640.33 
2,642.96 
2,647.32 
2,651.29 
2,651.84 
2,656.25 
2,659.62 
2,661.17 
2,661.61 
2,664.76 
2,667.40 
2,678.76 
2,686.29 
2,687.50 
2,688.16 


2,592.06 
2,701.34 
2,702.83 
2,709.20 


RUTHENIUM (Cont.) 


200 


2,712.41 
PEARY 
2,722.65 
2,725.47 
2,734.35 
2,735.72 
2,739.22 
2,744.45 
2,747.97 
2,752.45 
2,752.77 
2,763.42 
2,765.44 
2,768.93 
2,778.38 
2,787.83 
2,802.81 
2,806.74 
2,810.03 
2,810.55 
2,818.36 
2,822.03 
2,827.87 
2,829.16 
2,834.00 
2,840.54 
2,841.68 
2,854.07 
2,860.02 
2,861.41 
2,866.64 
2,868.31 
2,874.98 
2,879.76 
2,882.12 
2,883.60 
2,886.54 
2,892.56 
2,901.94 
2,905.65 
2,908.88 
2,916.26 
2,919.61 
2,927.54 
2,945.67 
2,946.99 
2,949.50 
2,954.49 
2,963.40 
2,965.16 
2,965.55 
2,976.59 
2,976.92 
2,977.23 
2,979.96 
2,988.95 
2,991.62 
2,993.27 
2,994.96 
3,006.59 
3,017.24 
3,020.88 
3,033.45 
3,040.31 
3,042.48 
3,045.71 
3,048.78 
3,054.94 
3,064.84 
3,089.14 
3,089.80 
3,096.57 
3,097.60 
3,099.28 
3,100.84 
3,125.96 
3,153.82 
3,159.92 
3,168.52 
3,177.05 
3,186.04 
3,188.34 
3,189.98 
3,196.59 
3,223.27 
3,226.37 
3,227.88 
3,228.53 
3,238.53 


— 


— _ 
ee 


-—= Se eS 


II 


3,241.24 
3,243.50 
3,260.35 
3,264.55 
3,266.44 
3,268.21 
3,273.08 
3,274.71 
3,277.57 
3,294.11 
3,301.59 
3,306.17 
3,315.23 
3,316.39 
3,325.00 
3,335.69 
3,339.55 
3,341.66 
3,361.15 
3,368.45 
3,371.86 
3,374.65 
3,378.02 
3,379.60 
3,380.18 
3,385.14 
3,388.71 
3,389.50 
3,392.54 
3,401.74 
3,409.28 
3,417.35 
3,428.31 
3,430.77 
3,432.74 
3,436.74 
3,438.37 
3,440.20 
3,473.75 
3,481.30 
3,498.94 
3,514.49 
3,519.64 
3,528.68 
3,532.81 
3,537.95 
3,539.37 
3,541.63 
3,570.59 
3,574.58 
3,587.20 
3,589.22 
3,593.02 
3,596.18 
3,599.76 
3,625.20 
3,626.74 
3,634.93 
3,637.47 
3,640.64 
3,650.32 
3,654.40 
3,661.35 
3,663.37 
3,669.49 
3,678.32 
3,696.59 
3,717.00 
3,719.33 
3,726.10 
3,726.93 
3,728.03 
3,730.43 
3,737.40 
3,739.46 
3,742.28 
3,742.78 
3,744.22 
3,744.40 
3,745.59 
3,753.54 
3,755.09 
3,755.93 
3,759.84 
3,760.03 
3,761.51 
3,767.35 
3,777.59 
3,781.18 
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3,782.74 
3,786.06 
3,790.51 

3,794.92 
3,798.05 
3,798.90 
3,799.35 
3,800.26 
3,808.68 
3,812.72 
3,817.27 
3,819.03 
3,822.09 
3,824.93 
3,831.80 
3,835.05 
3,838.07 
3,839.70 
3,846.68 
3,850.43 

3,856.46 
3,857.55 

3,860.72 
3,862.69 
3,867.84 
3,873.52 
3,892.21 

3,909.08 
3,920.92 
3,923.47 
3,925.92 
3,931.76 
3,933.55 
3,945.57 
3,950.21 

3,952.68 
3,964.90 
3,978.44 
3,979.42 
3,984.86 
3,995.98 
4,022.16 
4,023.83 
4,039.21 

4,051.40 
4,054.05 
4,064.46 
4,067.61 

4,068.37 
4,073.00 
4,076.73 
4,080.60 
4,085.43 
4,097.79 
4,101.74 
4,112.74 
4,144.16 
4,145.74 
4,146.77 
4,167.51 
4,197.58 
4,198.88 
4,199.90 
4,206.02 
4,212.06 
4,214.44 
4,217.27 
4,220.68 
4,230.31 
4,241.05 
4,243.06 
4,246.73 
4,258.99 
4,284.33 
4,293.28 
4,294.79 
4,295.93 
4,297.71 
4,307.60 
4,318.43 
4,319.87 
4,342.07 
4,349.70 
4,354.13 
4,361.21 
4,372.21 
4,385.39 
4,385.65 
4,390.44 
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45 


esssssauaga 


4,410.03 
4,421.46 
4,428.46 
4,439.76 
4,449.34 
4,460.04 
4,473.93 
4,480.45 
4,498.14 
4,510.10 
4,516.89 
4,517.82 
4,520.95 
4,547.33 
4,547.85 
4,554.51 
4,559.98 
4,584.44 
4,591.10 
4,592.52 
4,599.08 
4,635.69 
4,645.09 
4,647.61 
4,654.32 
4,681.79 
4,684.02 
4,690.11 
4,709.48 
4,731.33 
4,733.52 
4,757.84 
4,815.52 
4,844.56 
4,869.15 
4,895.60 
4,903.05 
4,907.89 
4,921.07 
4,938.43 
4,968.90 
4,980.35 
4,992.74 
5,011.23 
5,014.95 
5,026.18 
5,028.16 
5,040.35 
5,040.74 
5,047.31 
5,057.33 
5,062.64 
5,072.97 
5,076.32 
5,093.83 
5,107.07 
5,123.73 
5,127.26 
5,133.89 
5,136.55 
5,142.76 
5,147.24 
5,151.07 
5,153.20 
5,155.14 
5,160.00 
5,171.03 
5,195.02 
5,199.87 
5,202.12 
5,213.43 
5,223.55 
5,242.38 
5,251.67 
5,257.07 
5,266.47 
5,266.83 
5,280.82 
5,284.08 
5,291.16 
5,304.86 
5,309.27 
5,315.33 
5,332.93 
5,334.70 
5,335.93 
5,361.77 
5,377.84 
5,385.88 


Lee cl eee ce ce cee ee ee 


RUTHENIUM (Cont.) 


110 


h 


5,401.04 
5,401.39 
5,418.86 
5,427.59 
5,439.21 
5,452.71 
5,454.82 
5,456.13 
5,475.18 
5,479.40 
5,480.30 
5,484.32 
5,484.64 
5,496.69 
5,501.02 
5,510.71 
5,512.37 
5,517.86 
5,521.78 
5,530.99 
5,540.66 
5,556.52 
Dyoood 5 
5,569.03 
5,578.40 
5,603.14 
5,603.55 
5,606.73 
5,629.79 
5,636.24 
5,641.66 
5,649.56 
5,653.30 
5,665.20 
5,679.63 
5,699.05 
5,724.82 
5,725.73 
5,745.99 
5,747.47 
5,752.02 
5,756.83 
5,767.92 
5,804.39 
5,814.98 
5,828.06 
5,833.21 
5,919.34 
5,921.45 
5,926.87 
5,932.38 
5,936.65 
5,951.15 
5,973.38 
5,974.17 
5,988.67 
5,993.65 
6,116.77 
6,199.42 
6,225.20 
6,284.49 
6,295.22 
6,330.62 
6,336.12 
6,363.41 
6,376.45 
6,390.23 
6,417.57 
6,444.84 
6,496.44 
6,528.74 
6,560.45 
6,593.74 
6,618.20 
6,663.14 
6,690.00 
6,707.52 
6,718.30 
6,730.45 
6,756.54 
6,766.95 
6,775.02 
6,787.23 
6,813.51 
6,823.88 
6,824.17 
6,831.52 
6,911.48 
6,923.23 


Cl ce ee el el Nee ee coe ee ee nn aS 
- a = ee ee 


26 6,982.01 I 
26 7,027.98 I 
9 7,086.06 I 
12 7,087.35 I 
4 7,141.72 I 
6 7,219.26 I 
35 7,238.92 I 
7 7,266.96 I 
8 7,323.56 I 
16 7,393.93 I 
18 7,468.91 I 
12 7,475.40 I 
26 7,485.79 I 
70 7,499.75 I 
7 7,532.07 I 
26 7,559.61 I 
5 7,612.94 I 
18 7,621.50 I 
18 7,722.87 I 
5 7,729.91 1 
22 7,791.86 I 
4 7,797.89 I 
4 7,806.82 I 
3 7,813.43 I 
4 7,829.81 I 
Soh 7,833.39 I 
6 h 7,841.90 I 
30 7,847.80 I 
80 7,881.49 I 
16 7,890.37 I 
16 7,924.43 I 
5 7,948.15 I 
9 7,967.84 I 
9 8,112.47 I 
18 8,264.96 I 
11 8,348.98 I 
6 8,352.94 I 
4 8,435.77 I 
i 8,473.64 I 
11 8,483.56 I 
22 8,710.84 I 
14 8,724.98 I 
9 8.777.36 I 
SAMARIUM (Sm) 
Z = 62 
Sm | and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 
45 2,610.07 
90 2,640.27 
35 2,649.17 
45 2,657.68 
70 2,662.42 
120 2,675.15 
100 2,688.60 
45 2,690.90 ll 
130 2,693.34 
45 2,693.74 
60 2,696.08 
85 2,707.96 
50 2,732.42 
35 2,739.87 
29 2,762.28 
35 2,764.18 
85 2,767.85 U 
60 2,774.77 
85 2,776.11 
85 2,779.23 u 
85 2,786.64 
150 2,789.38 ll 
130 h 2,796.70 
85 2,807.36 
150 2,809.50 
120 2,810.86 u 
85 2,817.20 Il 
29 2,820.96 Ul 
220 2,830.94 
60 2,840.30 
60 2,847.49 ll 
60 2,851.35 
120 2,866.09 ll 
70 2,868.40 u 
70 2,881.34 
85 2,881.68 
60 2,883.09 
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2,889.06 
2,891.34 
2,907.88 
2,907.99 
2,910.28 
2,937.48 
2,943.49 
2,953.19 
2,962.74 
2,969.02 
2,983.43 
2,991.57 
3,021.01 
3,034.84 
3,039.13 
3,046.93 
3,067.54 
3,071.29 
3,086.45 
3,096.88 
3,102.30 
3,106.52 
3,110.20 
3,117.72 
3,136.30 
3,139.97 
3,147.19 
3,152.10 
3,152.52 
3,162.30 
3,169.88 
3,178.12 
3,183.92 
3,187.01 
3,187.22 
3,187.79 
3,193.01 
3,196.18 
3,201.80 
3,204.90 
3,207.18 
3,208.17 
3,211.73 
3,214.12 
3,215.26 
3,216.85 
3,218.61 
3,219.43 
3,226.84 
3,228.50 
3,228.78 
3,230.56 
3,231.53 
3,231.95 
3,233.68 
3,236.64 
3,237.89 
3,239.66 
3,241.16 
3,241.59 
3,242.04 
3,244.69 
3,249.75 
3,250.37 
3,253.40 
3,253.94 
3,254.38 
3,255.63 
3,262.28 
3,264.94 
3,270.49 
3,270.68 
3,272.48 
3,272.60 
3,272.81 
3,273.48 
3,276.75 
3,280.84 
3,285.66 
3,286.23 
3,290.28 
3,290.39 
3,290.65 
3,293.37 
3,295.44 
3,295.81 
3,298.10 
3,300.98 
3,301.68 


3,304.52 
3,305.18 
3,306.39 
3,306.61 
3,307.02 
3,309.52 
3,310.66 
3,312.42 
3,316.58 
3,320.16 
3,320.59 
3,321.18 
3,323.77 
3,325.26 
3,325.48 
3,327.88 
3,333.64 
3,336.12 
3,340.58 
3,343.49 
3,343.64 
3,344.35 


3,347.30. 


3,348.68 
3,350.88 
3,354.18 
3,354.30 
3,354.72 
3,365.86 
3,367.27 
3,368.57 
3,369.46 
3,370.59 
3,371.21 
3,376.48 
3,382.40 
3,384.66 
3,384.86 
3,387.66 
3,389.32 
3,391.11 
3,396.19 
3,397.76 
3,399.84 
3,402.46 
3,403.09 
3,408.68 
3,418.15 
3,418.51 
3,419.77 


3,473.96 
3,479.53 
3,480.26 
3,480.56 
3,487.41 
3,493.61 
3,499.84 
3,511.23 
3,530.60 
3,532.57 
3,535.65 
3,554.15 
3,559.10 
3,566.84 
3,568.27 
3,577.79 
3,580.94 
3,583.39 
3,592.60 
3,601.69 
3,604.28 
3,609.49 
3,620.58 
3,621.23 
3,623.32 
3,627.01 
3,631.13 


SAMARIUM (Cont.) 


3,634.29 
3,634.93 
3,638.77 
3,645.29 
3,645.39 
3,649.53 
3,650.19 
3,656.22 
3,661.36 
3,662.69 
3,667.93 
3,670.66 
3,670.84 
3,677.79 
3,681.73 
3,688.42 
3,692.22 
3,693.99 
3,706.75 
3,706.98 
3,708.41 

3,708.65 
3,711.54 
3,712.76 
3,718.88 
3,721.85 

3,724.90 
3,728.47 
3,731.26 
3,735.98 
3,737.14 
3,737.48 

3,739.12 
3,739.20 
3,741.29 

3,743.87 

3,745.46 

3,745.60 
3,747.62 
3,755.28 
3,756.41 

3,757.53 

3,758.45 

3,758.97 

3,760.04 

3,760.69 
3,762.59 
3,764.37 

3,767.36 
3,767.76 
3,773.33 

3,773.42 
3,778.14 
3,780.76 
3,780.93 
3,787.20 
3,788.12 
3,793.97 
3,797.28 
3,797.73 
3,799.54 
3,800.89 
3,805.63 
3,808.46 
3,809.75 
3,809.88 
3,810.43 
3,812.07 
3,813.63 
3,814.63 
3,820.82 
3,824.18 
3,826.20 
3,830.29 
3,831.50 
3,833.83 
3,834.48 
3,834.60 
3,835.72 
3,838.94 
3,840.45 
3,843.50 
3,847.51 
3,848.78 
3,851.88 
3,853.30 
3,854.21 
3,854.56 
3,855.90 


3,857.91 
3,858.74 
3,862.05 
3,862.23 
3,865.24 
3,871.78 
3,875.19 
3,875.54 
3,880.77 
3,881.38 
3,881.79 
3,882.50 
3,885.29 
3,889.16 
3,889.22 
3,890.08 
3,891.21 
3,894.05 
3,896.98 
3,903.42 
3,917.44 
3,922.40 
3,928.28 
3,935.76 
3,941.87 
3,943.24 
3,946.51 
3,948.11 
3,951.89 
3,959.53 
3,963.00 
3,966.04 
3,967.68 
3,970.53 
3,971.40 
3,974.66 
3,976.27 
3,976.43 
3,979.20 
3,983.14 
3,986.68 
3,987.43 
3,990.00 
3,990.02 
3,993.31 
4,003.46 
4,007.48 
4,019.98 
4,023.23 
4,035.11 
4,041.68 
4,042.72 
4,042.90 
4,044.11 
4,045.05 
4,046.16 
4,047.16 
4,048.62 
4,049.81 
4,058.87 
4,063.54 
4,064.32 
4,064.58 
4,066.74 
4,068.33 
4,075.84 
4,076.65 
4,080.56 
4,082.60 
4,083.58 
4,084.40 
4,092.27 
4,094.05 
4,104.13 
4,107.28 
4,107.39 
4,109.40 
4,110.19 
4,113.90 
4,118.55 
4,121.36 
4,122.51 
4,123.96 
4,129.23 


4,135.14 . 


4,147.71 
4,149.83 
4,152.21 
4,153.33 


E-307 


4,155.22 
4,169.48 
4,171.57 
4,178.02 
4,181.10 
4,183.33 
4,183.76 
4,188.13 
4,191.93 
4,199.45 
4,202.92 
4,203.05 
4,206.13 
4,206.62 
4,210.35 
4,220.66 
4,225.33 
4,229.70 
4,234.57 
4,236.74 
4,237.66 
4,244.70 
4,249.55 
4,251.78 
4,256.39 
4,258.58 
4,262.68 
4,265.08 
4,279.68 
4,279.75 
4,279.94 
4,280.79 
4,282.21 

4,282.83 

4,283.50 
4,286.64 
4,292.18 
4,296.74 
4,304.94 
4,309.01 

4,312.85 
4,318.94 
4,319.53 
4,323.28 
4,324.46 
4,329.02 
4,330.02 
4,334.15 
4,336.14 
4,345.86 
4,347.80 
4,350.46 
4,352.10 
4,360.72 
4,361.07 
4,362.04 
4,362.91 
4,363.45 
4,368.03 
4,369.92 
4,373.46 
4,374.98 
4,378.24 
4,380.42 
4,384.29 
4,390.86 
4,393.35 
4,397.34 
4,401.17 
4,403.06 
4,403.13 
4,403.36 
4,409.33 
4,411.58 
4,417.58 
4,419.33 
4,420.53 
4,421.14 
4,424.34 
4,429.66 
4,433.88 
4,434.32 
4,441.81 
4,442.28 
4,444.26 
4,445.15 
4,452.73 
4,452.95 
4,454.63 


4,458.52 
4,459.29 
4,467.34 
4,470.89 
4,472.43 
4,473.02 
4,478.66 
4,499.11 

4,499.48 
4,503.38 
4,505.05 
4,511.33 
4,511.83 
4,515.09 
4,519.63 
4,523.04 
4,523.18 
4,523.91 
4,533.80 
4,536.51 
4,537.95 
4,538.53 
4,540.19 
4,542.06 
4,543.95 
4,544.83 
4,552.66 
4,554.45 
4,560.43 
4,566.21 
4,577.69 
4,581.58 
4,581.73 
4,584.83 
4,591.82 
4,593.54 
4,595.29 
4,596.74 
4,604.18 
4,606.51 

4,615.44 
4,615.69 
4,630.21 

4,642.24 
4,645.40 
4,646.68 
4,648.16 
4,649.49 
4,655.13 
4,663.56 
4,669.40 
4,669.65 
4,670.75 
4,670.83 
4,674.60 
4,676.91 
4,681.55 
4,687.18 
4,688.73 
4,693.63 
4,699.34 
4,704.40 
4,713.06 
4,715.26 
4,716.10 
4,717.07 
4,717.72 
4,718.33 
4,719.84 
4,726.02 
4,728.42 
4,745.68 
4,750.72 
4,760.27 
4,770.20 
4,774.15 
4,777.85 
4,783.10 
4,785.86 
4,789.96 
4,791.58 
4,815.81 

4,829.57 
4,841.70 
4,844.21 

4,847.76 
4,848.32 
4,854.36 
4,883.77 


SAMARIUM (Cont.) 


730 
170 
630 
350 
430 
110 
120 
170 
120 
170 
170 


4,883.97 
4,904.97 
4,910.40 
4,913.25 
4,918.99 
4,924.04 
4,938.10 
4,948.63 

4,952.37 
4,961.94 
4,975.98 
5,028.44 
5,044.28 
5,052.76 
5,069.46 
5,071.20 
5,100.22 
5,100.39 
5,103.09 
5,104.48 
5,116.70 
5,117.16 
5,122.14 
5,155.03 

5,172.74 
5,175.42 
5,200.59 
5,251.92 
5,271.40 
5,282.91 

5,320.60 
5,341.29 
5,368.36 
5,405.23 
5,453.00 
5,466.72 
5,493.72 
5,512.10 
5,516.09 
5,548.95 
5,550.40 
5,573.42 
5,588.20 
5,600.86 
5,621.79 
5,626.01 

5,644.10 
5,659.86 
5,696.73 
5,706.20 
5,710.93 
5,732.95 
5,743.35 
5,759.52 
5,773.77 
5,778.33 
5,779.24 
5,781.93 
5,786.98 
5,788.38 
5,800.52 
5,802.84 
5,814.89 
5,831.02 
5,836.37 
5,860.78 
5,867.79 
5,868.61 

5,871.06 
5,874.21 
5,897.39 
5,898.96 
5,938.90 
5,965.71 

5,968.82 
5,984.29 
6,045.00 
6,045.39 
6,070.06 
6,084.12 
6,091.40 
6,110.66 
6,159.56 
6,246.76 
6,256.54 
6,256.66 
6,267.28 
6,291.82 
6,307.06 
6,327.47 
6,426.64 


is 


Qaana 


a 


a 


6,472.34 
6,484.52 
6,498.67 
6,542.76 
6,569.31 
6,570.67 
6,585.21 
6,589.72 
6,601.83 
6,604.56 
6,632.28 
6,671.51 
6,679.21 
6,693.55 
6,723.07 
6,731.84 
6,734.06 
6,734.81 
6,741.47 
6,778.61 
6,790.00 
6,794.20 
6,844.71 
6,856.03 
6,860.93 
6,862.82 
6,950.51 
6,955.29 
7,020.44 
7,036.73 
7,039.22 
7,042.24 
7,049.15 
7,051.52 
7,054.97 
7,074.67 
7,082.37 
7,085.52 
7,088.30 
7,091.16 
7,095.50 
7,096.33 
7,104.54 
7,106.23 
7,115.96 
7,117.51 
7,119.81 
7,122.40 
7,125.11 
7,131.80 
7,136.01 
7,139.39 
7,143.98 
7,149.60 
7,172.67 
7,189.57 
7,210.95 
7,213.82 
7,218.09 
7,220.07 
7,237.02 
7,240.90 
7,257.11 
7,261.52 


= 7,279.25 


7,281.47 
7,282.21 
7,283.33 
7,288.92 
7,290.23 
7,300.72 
7,327.08 
7,332.65 
7,338.04 
7,347.30 
7,376.69 
7,393.98 
7,444.56 
7,445.41 
7,453.03 
7,470.76 
7,481.99 
7,502.39 
7,517.00 
7,541.42 
7,544.74 
7,546.57 
7,560.03 
7,562.94 
7,570.95 
7,572.29 


19 7,578.09 ul 
30 7,585.85 II 
23 7,588.31 I 
10 7,598.01 I 
23 d 7,607.48 Wl 
7,607.74 I 
12 7,613.94 Il 
10 h 7,631.77 Ul 
23 7,637.94 ul 
45 7,645.09 ul 
12 7,645.82 I 
19 7,648.02 I 
10 7,655.78 ll 
19 7,667.20 ll 
8 7,672.49 II 
10 h 7,678.79 ll 
10 h 7,695.78 I 
23 7,712.04 I 
30 7,728.56 II 
30 7,736.26 I 
30 7,749.30 I 
23 7,755.20 I 
10 7,794.50 I 
10 7,801.54 I 
8 h 7,812.75 ll 
16 7,820.15 II 
10 7,831.40 I 
40 w 7,835.08 ul 
26 7,837.27 ll 
10 7,844.82 ll 
6 7,859.53 I 
19 7,863.65 II 
10 h 7,880.01 ll 
16 7,895.96 I 
26 7,914.96 I 
90 7,928.14 ll 
9 7,931.92 I 
19 7,937.09 1 
16 7,948.12 I 
19 w 8,001.61 I 
19 w 8,014.92 II 
23 8,025.12 ll 
23 Ow 8,026.32 I 
16 8,032.03 ll 
40 8,048.70 II 
16 8,065.16 I 
45 8,068.46 Il 
9 w 8,117.16 ll 
9 8,125.12 ll 
26 8,161.82 Il 
19 w 8,195.50 ll 
6 8,206.30 II 
26 w 8,218.76 II 
9 8,230.33 I 
16 8,240.98 II 
19 w 8,289.26 ll 
10 8,300.88 I 
40 w 8,305.79 ll 
10 8,315.45 I 
19 w 8,348.68 Il 
19 8,383.71 I 
19 8,387.77 ll 
30 w 8,432.64 Il 
19 w 8,473.54 II 
45 w 8,485.99 II 
30 w 8,510.90 II 
23 8,543.22 ll 
23 Ow 8,617.03 II 
23 w 8,632.82 II 
12 w 8,677.81 II 
13 8,706.32 II 
45 w 8,708.43 Il 
30 w 8,717.89 ll 
30 w 8,758.28 ll 
16 w 8,780.59 II 
23 Ow 8,788.83 II 
26 8,859.76 ll 
95 8,913.66 II 
SCANDIUM (Sc) 
Z= 21 
Sc I and II 
Ref. 1, 88 — C.H.C. 
Intensity Wavelength 
Air 
65 2,429.16 I 
110 2,438.62 I 


2,545.22 
2,552.37 
2,555.82 
2,560.25 
2,563.21 
2,611.22 
2,684.23 
2,692.78 
2,706.77 
2,707.95 
2,711.35 
2,819.54 
2,822.15 
2,826.68 
2,965.86 
2,974.01 
2,980.75 
2,988.95 
3,015.36 
3,019.34 
3,030.76 
3,039.93 
3,045.72 
3,052.93 
3,056.31 
3,065.11 
3,139.75 
3,251.32 
3,255.69 
3,269.91 
3,273.63 
3,343.28 
3,352.05 
3,353.73 
3,357.30 
3,359.68 
3,361.27 
3,361.94 
3,368.95 
3,372.15 
3,416.68 
3,418.51 
3,419.36 
3,429.21 
3,429.48 
3,431.36 
3,435.56 
3,439.41 
3,440.18 
3,448.49 
3,457.45 
3,462.19 
3,469.65 
3,471.13 
3,498.91 
3,535.73 
3,558.55 
3,567.70 
3,572.53 
3,576.35 
3,580.94 
3,589.64 
3,590.48 
3,613.84 
3,617.43 
3,630.75 
3,642.79 
3,645.31 
3,646.90 
3,651.80 
3,664.25 
3,666.54 
3,675.26 
3,678.35 
3,717.10 
3,833.07 
3,843.03 
3,894.97 
3,907.49 
3,911.81 
3,923.51 
3,933.38 
3,952.27 
3,989.06 
3,996.61 
4,014.49 
4,020.40 
4,023.69 
4,030.67 
4,031.39 
4,034.23 


SCANDIUM (Cont.) 


220 


rao 


4,043.80 
4,046.48 
4,047.79 
4,049.95 
4,054.55 
4,056.59 
4,074.97 
4,078.57 
4,082.40 
4,086.67 
4,087.16 
4,093.13 
4,094.85 
4,098.35 
4,100.33 
4,133.00 
4,140.30 
4,147.40 
4,152.36 
4,154.72 
4,161.88 
4,165.19 
4,171.56 
4,186.45 
4,187.62 
4,205.20 
4,212.34 
4,212.49 
4,216.10 
4,218.26 
4,219.73 
4,221.88 
4,225.59 
4,231.93 
4,233.61 
4,237.82 
4,238.05 
4,239.57 
4,246.12 
4,246.83 
4,283.56 
4,294.77 
4,305.71 
4,314.09 
4,320.74 
4,325.01 
4,348.53 
4,354.61 
4,358.64 
4,359.08 
4,364.92 
4,374.46 
4,384.81 
4,389.60 
4,400.37 
4,415.56 
4,420.66 
4,431.36 
4,542.55 
4,544.68 
4,557.24 


4,573.99 


4,592.94 
4,598.45 
4,604.72 
4,609.53 
4,609.95 
4,670.40 
4,680.49 
4,698.29 
4,706.97 
4,709.34 
4,728.77 
4,729.23 
4,732.30 
4,734.10 
4,735.08 
4,737.65 
4,741.02 
4,743.81 
4,753.16 
4,779.35 
4,791.50 
4,827.28 
4,833.67 
4,839.44 
4,840.47 
4,847.68 
4,852.68 
4,857.79 
4,906.67 


s 


h 


4,909.76 
4,922.84 

4,934.25 

4,935.74 
4,941.33 

4,954.06 
4,973.66 
4,980.37 
4,983.45 

4,991.92 
5,018.39 
5,020.14 
5,021.51 

5,031.02 
5,032.74 
5,064.32 
5,068.86 
5,070.23 

5,075.81 

5,081.56 
5,083.72 
5,085.55 
5,086.95 
5,087.14 
5,089.89 
5,092.46 
5,096.73 
5,099.23 
5,101.12 
5,109.06 
5,112.86 
5,116.69 
5,133.68 
5,171.06 
5,210.52 
5,211.28 
5,219.67 
5,239.82 
5,258.33 
5,284.97 
5,285.76 
5,301.94 
5,318.35 
5,331.77 
5,334.23 
5,339.41 

5,341.05 
5,342.96 
5,349.30 
5,349.71 

5,350.30 
5,355.75 
5,356.10 
5,357.19 
5,375.35 
5,392.08 
5,416.12 
5,425.57 
5,429.41 

5,432.94 
5,433.23 
5,438.22 
5,439.03 
5,442.60 
5,446.20 
5,447.39 
5,451.34 
5,455.21 

5,465.20 
5,468.40 
5,472.19 
5,474.64 
5,481.99 
5,484.62 
5,514.22 
5,515.39 
5,520.50 
5,526.06 
5,526.82 
5,541.04 
5,546.40 
5,550.40 
5,552.25 
5,553.59 
5,561.10 
5,564.86 
5,571.24 
5,579.76 
5,591.33 
5,593.38 
5,604.19 


oocoocoococcoc Ss 


log 


log 


loz 


ceooocoococc0c TS 


sc 


coocooocooocooococs 


ooccoooco 


occoc 


5,631.02 
5,640.98 
5,646.36 
5,647.60 
5,649.56 
5,657.88 
5,658.34 
5,667.16 
5,669.04 
5,671.81 
5,684.20 
5,686.84 
5,700.21 
5,708.61 
5,711.75 
5,717.28 
5,724.08 
5,736.85 
5,764.45 
5,772.74 
SETHE REP 
5,809.84 
5,811.60 
5,847.73 
5,849.07 
5,887.38 
5,918.04 
5,919.11 
5,928.10 
5,961.49 
5,968.25 
5,969.19 
5,988.42 
6,017.07 
6,026.18 
6,036.17 
6,064.31 
6,072.65 
6,079.30 
6,101.87 
6,109.93 
6,115.97 
6,148.70 
6,153.93 
6,188.09 
6,192.90 
6,210.68 
6,239.41 
6,239.78 
6,245.63 
6,249.96 
6,258.96 
6,262.25 
6,276.31 
6,279.76 
6,300.70 
6,305.67 
6,309.90 
6,320.85 
6,344.83 
6,378.82 
6,408.41 
6,413.35 
6,437.08 
6,446.24 
6,457.78 
6,485.40 
6,495.90 
6,525.62 
6,535.30 
6,557.84 
6,566.88 
6,575.85 
6,604.60 


Sab 7,072.37 ScO 
5 b 7,094.38 ScO 
12, h 7,138.14 I 
14 7,169.13 
12 7,257.57 I 
8 7,275.57 I 
37 sh 7,300.62 I 
Weta 7,524.13 i 
14h 7,553.96 I 
Saal 7,574.44 I 
11 7,617.45 I 
14h 7,665.72 I 
30 7,697.73 I 
18 7,729.72 1 
55 h 7,741.17 I 
Se ih 7,750.37 I 
5 mT PAG Ps I 
6 oh 7,771.06 I 
15 7,785.17 I 
8 7,794.68 I 
30 7,800.44 I 
11 7,821.64 I 
ll oh 8,196.98 I 
15 8,241.13 I 
19 h 8,761.40 I 
Il oh 8,774.8 
1S oh 8,794.72 I 
So ht 8,823.8 I 
30 hh 8,834.35 I 
70 0,616.32 
30 0,985.81 
400 2,051.86 I 
150 2,065.05 I 
Sc III 
Ref. 323 — C.H.C. 
Intensity Wavelength 
Vacuum 
10 730.60 Ill 
15 731.65 Ill 
15 1,148.24 Ill 
20 1,154.52 Ill 
20 1,162.44 Ill 
25 1,168.61 Ill 
10 1,168.88 lll 
80 1,598.00 Ill 
180 1,603.06 Ill 
150 1,610.19 Ill 
40 1,895.44 1 
60 1,912.62 Ill 
90 1,993.89 Ill 
Air 
160 2,010.42 Ill 
50 2,012.26 III 
350 2,699.07 Ill 
230 2,734.05 Ill 
10 2,831.75 I 
80 4,061.21 Ill 
100 4,068.66 Ill 
40 4,309.47 Ill 
10 4,740.95 Ill 
15 4,780.87 Ill 
50 4,992.89 Ill 
60 5,032.09 Ill 
80 6,256.01 Ill 
60 6,307.60 Ill 
90 7,449.16 Ill 
70 7,548.15 Ill 
70 7,868.65 Ill 
35 8,814.29 Ill 
50 8,829.78 Il 
30 8,865.89 Ill 
15 8,881.58 Ill 
Sc IV 
Ref. 298 — C.H.C. 
Intensity;s; ~~ Wavelength 
Vacuum 
8 220.28 IV 
15 289.85 IV 
15 296.31 IV 
15 299.04 IV 
10 371.16 IV 
9 438.80 IV 
8 557.50 IV 


SCANDIUM (Cont.) 


8 584,83 IV 
9 617.08 IV 
8 761.43 IV 
8 769.70 IV 
10 785.12 IV 
8 789.00 IV 
8 791.71 IV 
8 861.24 1V 
8 861.30 IV 
8 890.87 IV 
8 1,219.40 IV 
9 1,228.20 IV 
9 1,424.66 IV 
9 1,444.10 IV 
8 1,489.64 IV 
8 1,514.96 IV 
8 1,535.76 IV 
9 1,543.86 IV 
9 1,549.55 IV 
15 1,550.80 IV 
8 1,555.72 IV 
9 1,563.81 IV 
10 1,574.92 IV 
9 1,583.41 IV 
8 1,584.64 IV 
8 1,592.23 IV 
8 1,660.71 IV 
10 1,665.92 IV 
8 1,746.23 IV 
Air 
10 2,056.06 IV 
8 2,078.93 IV 
12 2,118.97 IV 
9 2,164.43 IV 
11 2,185.43 IV 
11 2,205.46 IV 
14 2,222.22 IV 
11 2,271.33 IV 
9 2,464.45 IV 
8 2,520.93 IV 
11 2,586.93 IV 
9 2,595.17 IV 
8 2,678.01 IV 
8 2,723.52 IV 
8 2,773.04 IV 
8 d 4,594.42 IV 
8 d 4,639.96 IV 
8 5,501.74 IV 
9 5,620.72 IV 
10 5,706.82 IV 
14 5,771.63 IV 
9 6,548.03 IV 
Sc V 
Ref. 150 — C.H.C. 
Intensity Wavelength 
Vacuum 
150 179.42 Vv 
350 180.14 Vv 
200 180.82 Vv 
200 180.96 Vv 
50 181.55 Vv 
200 182.39 Vv 
300 228.56 Vv 
100 230.85 Vv 
40 243.82 Vv 
500 243.87 Vv 
400 246.42 Vv 
400 250.98 Vv 
500 252.85 Vv 
500 253.73 Vv 
50 255.38 Vv 
300 255.64 Vv 
200 257.16 Vv 
150 258.24 Vv 
40 258.81 Vv 
50 260.05 Vv 
400 281.00 Vv 
900 283.91 Vv 
800 284.45 Vv 
600 288.29 Vv 
900 289.59 Vv 
1,000 d 291.93 Vv 
800 293.25 Vv 
400 296.17 Vv 


Go ee eS 


ae ee a ee 


700 300.00 
400 375.05 
100 378.68 
200 388.68 
400 395.32 
200 399.50 
1,000 573.36 
600 587.94 
SELENIUM (Se) 
L254 
Se Land II 
Ref. 80, 181, 216, 275 —R.L.K. 
Intensity Wavelength 
Vacuum 
285 828.5 
360 832.7 
285 906.6 
360 912.9 
360 1,013.4 
360 1,014.0 
450 1,033.6 
450 1,049.6 
360 1,057.4 
285 1,097.8 
360 1,141.9 
220 1,156.0 
285 1,156.9 
285 1,168.5 
450 1,192.3 
220 1,205.7 
220 1,234.9 
285 1,291.0 
285 1,308.9 
100 1,405.4 
100 1,406.4 
100 1,406.6 
120 1,435.3 
120 1,435.8 
100 1,444.8 
100 1,446.8 
100 1,447.0 
150 1,449.2 
120 1,456.3 
150 1,500.9 
250 1,530.4 
150 1,531.3 
200 1,531.8 
120 1,547.1 
120 1,560.3 
150 1,575.3 
150 1,577.6 
150 1,577.9 
150 1,579.5 
200 1,580.0 
150 1,587.5 
150 1,593.2 
250 1,606.5 
100 1,610.7 
100 1,611.3 
200 1,617.4 
150 1,621.2 
100 1,622.7 
120 1,626.2 
150 1,643.4 
250 1,671.2 
250 1,675.3 
250 1,690.7 
250 1,793.3 
300 1,795.3 
300 1,855.2 
250 1,858.8 
400 1,898.6 
350 1,913.8 
300 1,919.2 
500 1,960.9 
150 1,995.1 
Air 
500 2,039.8 
500 2,074.8 
500 2,164.2 
150 2,332.8 
600 2,413.5 


—— 
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2,548.0 
3,038.7 
3,041.3 
4,070.2 
4,175.3 
4,180.9 
4,328.7 
4,330.3 
4,382.9 
4,446.0 
4,449.2 
4,467.6 
4,730.8 
4,739.0 
4,742.2 
4,840.6 
4,845.0 
5,227.5 
5,305.4 
5,365.5 
5,369.9 
5,374.1 
5,522.4 
5,566.9 
5,866.3 
6,056.0 
6,325.6 
6,444.2 
6,490.5 
6,535.0 
6,831.3 
6,990.690 
6,991.792 
7,010.809 
7,013.875 
7,062.065 
TEER ES | 
7,583.4 
7,592.2 
7,606.8 
8,001.0 
8,036.4 
8,060.9 
8,065.3 
8,081.1 
8,093.2 
8,094.7 
8,149.3 
8,152.0 
8,157.7 
8,163.1 
8,182.9 
8,185.0 
8,194.6 
8,440.47 
8,450.38 
8,742.33 
8,918.86 
8,969.69 
9,001.97 
9,038.61 
9,083.14 
9,088.79 
9,140.83 
9,181.88 
9,271.12 
9,432.50 
9,825.58 
10,217.25 
10,307.45 
10,327.26 
10,386.36 
10,650.30 
11,934.56 
11,946.87 
11,947.92 
11,952.27 
11,952.64 
11,966.04 
11,972.93 
11,973.07 
14,817.93 
14,917.47 
15,151.44 
15,469.06 
15,471.00 
15,520.97 
15,618.40 
15,620.38 


eee eee ee nl 


360 16,659.44 1 
505 16,813.78 I 
165 16,817.76 I 
205 16,866.54 I 
115 16,972.71 I 
235 21,374.24 I 
680 21,442.56 I 
415 21,473.48 1 
270 21,716.36 I 
240 21,730.60 I 
105 23,133.66 I 
150 23,388.85 I 
110 23,628.17 I 
265 24,148.18 if 
170 24,159.23 I 
185 24,204.44 I 
375 24,385.99 I 
160 24,413.67 I 
225 24,471.17 I 
255 25,017.51 I 
510 25,127.43 I 
Se III 
Ref. 9, 247 — R.L.K. 
Intensity Wavelength 
Vacuum 
220 709.2 Ill 
220 709.4 Ill 
220 720.6 il 
360 724.3 Ill 
285 726.4 Ill 
220 737.2 Ill 
220 741.9 Ill 
285 HARE Ill 
220 790.8 Ill 
360 843.0 Ill 
220 879.2 Ill 
285 953.7 Ill 
220 954.4 Ill 
220 954.7 Ill 
160 974.1 Ill 
360 974.8 Ill 
285 1,079.8 Ill 
360 1,099.1 Ill 
450 1,119.2 Ill 
Air 
285 2,057.5 Ill 
285 2,767.2 Ill 
220 2,773.8 Ill 
285 3,379.8 Ill 
450 3,387.2 Ill 
450 3,413.9 Ill 
285 3,428.4 Ill 
450 3,457.8 Ill 
360 3,543.6 Ill 
285 3,570.2 Ill 
450 3,637.6 Ill 
360 OW Lis lll 
450 3,738.7 Ill 
285 3,743.0 Ill 
450 3,800.9 Ill 
360 4,046.7 Il 
220 4,083.2 Ul 
450 4,169.1 Ill 
220 4,637.9 Ill 
285 6,303.8 Il 
Se IV 
Ref. 245 — R.L.K. 
Intensity Wavelength 
Vacuum 
285 636.0 IV 
285 654.2 IV 
360 652.7 IV 
450 670.1 IV 
285 671.9 IV 
220 722.8 IV 
285 734.6 IV 
450 746.4 IV 
285 759.0 IV 
285 776.5 IV 
285 803.8 IV 
360 959.6 IV 


SELENIUM (Cont.) 


450 996.7 IV 
220 1,307.2 IV 
285 1,314.4 IV 
Air 
220 2,090.0 IV 
285 2,136.6 IV 
160 2,165.2 IV 
160 2,166.6 IV 
360 2,665.5 IV 
285 2,724.3 IV 
160 2,951.6 IV 
Se V 
Ref. 245 — R.L.K. 
Intensity Wavelength 
Vacuum 
285 596.0 Vv 
285 601.0 Vv 
220 608.7 Vv 
360 613.0 Vv 
285 614.3 Vv 
450 759.1 Vv 
285 785.8 Vv 
285 804.3 Vv 
360 808.7 Vv 
220 814.8 Vv 
220 820.7 Vv 
360 830.3 Vv 
450 839.5 Vv 
360 845.8 Vv 
360 1,094.7 Vv 
220 1,151.0 Vv 
450 1,227.6 Vv 
SILICON (Si) 
Z=14 
Sil and II 

Ref. 170, 237, 292 — L.J.R. 

_Intensity_ Wavelength 
Vacuum 

10 bh 805.10 U 
20 bh 820.52 II 
20 bh 843.72 Il 
40 bh 845.77 lI 
10 850.14 II 
100 889.72 II 
200 892.00 Il 
10 899.41 Il 
20 901.74 Il 
10 913.01 Il 
20 913.85 ll 
20 929.81 Il 
100 989.87 II 
200 992.68 ll 
25 1,020.70 II 
50 1,023.69 ll 
30 1,057.05 I 
15 1,057.50 Il 
20 hh 1,127.44 I 
40 hh 1,127.91 II 
100 1,190.42 ll 
200 1,193.28 II 
250 1,194.50 Il 
100 1,197.39 II 
10 h 1,216.12 II 
20 1,223.91 II 
20 1,224.25 I 
10 1,224.97 II 
50 1,226.81 ll 
20 1,226.89 7 
40 1,226.99 rt 
100 1,227.60 Il 
10 1,228.44 Ul 
25 1,228.62 II 
150 1,228.75 II 
200 1,229.39 ul 
10 1,235.92 ll 
100 1,246.74 ul 
150 1,248.43 ul 
100 1,250.09 ul 
150 1,250.43 II 
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1,251.16 
1,255.28 
1,256.49 
1,258.80 
1,260.42 
1,264.73 
1,265.02 
1,304.37 
1,305.59 
1,309.27 
1,309.46 
1,346.87 
1,348.54 
1,350.06 
1,350.52 
1,350.66 
1,352.64 
RRR E RL 
1,409.07 
1,410.22 
1,416.97 
1,474.65 
1,484.87 
1,485.02 
1,485.22 
1,485.51 
1,509.10 
1,512.07 
B5i3.57 
1,516.91 
1,526.72 
1,533.45 
1,562.45 
1,562.85 
1,563.77 
1,573.87 
1,574.82 
1,592.41 
1,594.55 
1,594.93 
1,597.95 
1,622.87 
1,625.71 
1,629.43 
1,629.92 
1,631.13 
1,633.98 
1,653.35 
1,664, 52 
1,666.37 
1,667.62 
1,668.52 
1,672.59 
1,675.20 
1,682.68 
1,686.82 
1,689.29 
1,690.79 
1,693.29 
1,695.51 
1,696.20 
1,697.94 
1,700.42 
1,700.63 
1,702.86 
1,704.43 
1,710.83 
1,711.30 
1,743.88 
1,747.40 
PEI) In) 
1,763.66 
1,765.03 
1,765.60 
1,766.06 
1,770.63 
1,770.92 
1,776.83 
1,783.23 
1,799.12 
1,808.00 
1,809.09 
1,814.07 
1,816.92 
1,817.45 
1,822.45 
1,836.51 
1,838.01 
1,841.15 
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1,841.44 
1,843.77 
1,845.51 
1,846.10 
1,847.47 
1,848.14 
1,848.74 
1,850.67 
1,851.79 
1,852.46 
1,853.15 
1,869.32 
1,870.23 
1,873.10 
1,874.84 
1,875.81 
1,881.85 
1,887.70 
1,893.25 
1,901.33 
1,902.46 
1,904.66 
1,910.62 
1,941.67 
1,944.59 
1,949.33 
1,949.56 
1,954.97 
1,984.43 
1,991.85 


Air 


2,010.97 
2,054.83 
2,058.65 
2,059.01 
2,061.19 
2,065.52 
2,072.02 
2,072.70 
2,103.21 
2,114.63 
2,124.12 
2,133.99 
2,136.40 
2,136.56 
2,147.91 
2,207.98 
2,210.89 
2,211.74 
2,216.67 
2,218.06 
2,218.91 
2,291.03 
2,303.06 
2,334.40 
2,334.61 
2,344.20 
2,349.54 
2,350.17 
2,353.09 
2,356.30 
2,357.18 
2,350.97 
2,360.20 
2,366.97 
2,374.26 
2,428.45 
2,435.15 
2,438.77 
2,443.36 
2,452.12 
2,506.90 
2,514.32 
2,516.113 
2,519.202 
2,524.108 
2,528.509 
2,532.381 
2,563.679 
2,568.641 
2,577.151 
2,631.282 
2,682.21 
2,881.579 
2,887.51 
2,904.28 
2,905.69 


> 


srr rer 


a 


rss 


— 


> 


Ss 


ig 


2,970.355 
2,987.645 
3,006.739 
3,030.00 
3,020.004 
3,021.55 
3,041.57 
3,042.19 
3,043.69 
3,043.85 
3,045.77 
3,048.30 
3,053.18 
3,188.97 
3,192.25 
3,193.09 
3,194.21 
3,194.69 
3,195.41 
3,199.51 
3,202.49 
3,203.87 
3,210.03 
3,214.66 
3,217.99 
3,220.44 
3,223.01 
3,333.14 
3,339.82 
3,853.66 
3,856.02 
3,862.60 
3,905.523 
3,955.74 
3,977.46 
3,991.77 
3,998.01 
4,075.45 
4,076.78 
4,102.936 
4,128.07 
4,130.89 
4,183.35 
4,190.72 
4,198.13 
4,621.42 
4,621.72 
4,782.991 
4,792.212 
4,792.324 
4,883.20 
4,906.99 
4,932.80 
4,947.607 
5,006 .061 
5,041.03 
5,055.98 
5,181.90 
5,185.25 
5,192.86 
5,202.41 
5,295.19 
5,405.34 
5,417.24 
5,428.92 
5,432.89 
5,438.62 
5,447.26 
5,454.49 
5,456.45 
5,466.43 
5,466.87 
5,469.21 
5,493.23 
5,496.45 
5,517.535 
5,540.74 
5,576.66 
5,622.221 
5,632.97 
5,639.48 
5,645.611 
5,660.66 
5,665.554 
5,669.56 
5,681.44 
5,684.484 
5,688.81 
5,690.425 


SILICON (Co 
90 


h 
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nt.) 
5,701.105 
5,701.37 
5,706.37 
5,708.397 
5,747.667 
5,753.625 
5,754.220 
5,762.977 
5,772.145 
5,780.384 
5,785.73 
5,793.071 
5,794.90 
5,797.859 
5,800.47 
5,806.74 
5,827.80 
5,846.13 
5,867.48 
5,868.40 
5,873.764 
5,915.22 
5,948.545 
5,957.56 
5,978.93 
6,067.45 
6,080.06 
6,086.67 
6,125.021 
6,131.574 
6,131.850 
6,142.487 
6,145.015 
6,155.134 
6,237.320 
6,238.287 
6,243.813 
6,244,468 
6,254. 188 
6,331.954 
6,347.10 
6,371.36 
6,526.609 
6,527.199 
6,555,462 
6,660.52 
6,665.00 
6,671.88 
6,699.38 
6,717.04 
6,721.853 
6,741.64 
6,750.28 
6,818.45 
6,829.82 
6,848. 568 
6,976,523 
7,003 .567 
7,005.883 
7,017.28 
7,017.646 
7,034.903 
7,164.69 
7,165.545 
7,184.89 
7,193.58 
7,193.90 
7,226.206 
7,235.326 
7,235.82 
7,250.625 
7,275.294 
7,282.81 
7,289.173 
7,290.26 
7,373.00 
7,405.774 
7,409.082 
7,415.35 
7,415.946 
7,423.497 
7,424.60 
7,680.267 
7,742.71 
7,800.008 
7,848.80 
7,849.72 
7,849.967 
7,918.386 
7,932.349 
7,944.001 


35 7,970.306 I 
35 8,035.619 I 
70 8,093.241 I 
35 8,230.642 I 
40 8,443.982 I 
40 8,501.547 I 
60 8,502.221 I 
40 8,536.165 I 
120 8,556.780 I 
50 8,648.462 I 
40 8,728.011 I 
75 8,742.451 I 
100 8,752.009 I 
35 8,790.389 I 
100 9,412.72 I 
100 9,413.506 I 
30 10,371.269 I 
120 10,585.141 I 
120 10,603.431 I 
120 10,660.975 1 
30 10,694.251 I 
30 10,727.408 I 
60 10,749.384 I 
30 10,784.550 I 
80 10, 786.856 I 
140 10,827.091 I 
60 10,843.854 I 
30 10,868.79 I 
130 10,869.541 I 
30 10,882.802 I 
30 10,885.336 I 
80 10,979.308 I 
30 10,982.061 I 
80 11,017.965 I 
13 11,187.60 I 
12 11,289.84 I 
12 11,611.09 1 
370 11,984.19 I 
220 11,991.57 I 
440 12,031.51 I 
150 12,103.53 I 
120 12,270.68 I 
11 13,176.90 I 
190 15,888.39 I 
40 15,960.04 I 
95 16,060.03 I 
20 16,094.80 I 
60 16,163.71 I 
11 16,215.68 I 
16 16,381.55 I 
29 16,680.77 I 
28 17,327.29 I 
26 18,722.90 I 
15 19,385.94 I 
48 19,432.97 I 
13 19,493.38 I 
110 19,722.50 I 
31 19,928,88 I 
12 20,917.13 I 
21 21,354.24 I 
12 22,062.71 I 
Si III 
Ref. 320 — L.J.R. 
Intensity Wavelength 
Vacuum 

8 566.61 Ill 
6 652.22 Ill 
8 653.33 Ill 
5 673.48 Ill 
5 800.07 Ul 
9 823.41 Ill 
5 883.40 Ill 
7 939.09 Ill 
9 967.95 Ill 
10 993.52 Ill 
13 994.79 Ill 
16 997.39 lll 
7 1,005.37 lll 
7 1,031.16 lll 
8 1,033.92 Ill 
7 1,037.05 Ill 
6 1,083.22 lll 
14 1,108.37 Ill 
16 1,109.97 Ill 
18 1,113.23 lll 
6 1,140.55 Ill 
7 1,141.58 Ill 
6 1,142.28 lll 
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1,144.31 
1,144.96 
1,145.11 
1,145.18 
1,155.00 
1,155.96 
1,158.10 
1,160.26 
1,161.58 
1,174.37 
1,174.43 
1,178.00 
1,206.51 
1,206.53 
1,207.52 
1,210.46 
1,235.43 
1,280.35 
1,294.54 
1,296.73 
1,298.89 
1,298.96 
1,301.15 
1,303.32 
1,312.59 
1,341.47 
1,342.39 
1,343.39 
1,361.60 
1,362.37 
1,363.47 
1,365.26 
1,367.05 
1,369.44 
1,373.03 
1,387.99 
1,417.24 
1,433.69 
1,435.77 
1,436.17 
1,441.73 
1,447.20 
1,457.25 
1,500.24 
1,501.19 
1,501.87 
1,506.06 
1,673.32 
1,842.55 


Air 


2,176.89 
2,295.48 
2,296.87 
2,300.93 
2,308.19 
2,449.48 
2,483.20 
2,541.82 
2,546.09 
2,559.21 
2,640.79 
2,655.51 
2,817.11 
2,831.49 
2,839.62 
2,959.15 
2,980.52 
3,013.09 
3,034.73 
3,037.29 
3,040.93 
3,043.93 
3,045.08 
3,068.24 
3,086.24 
3,086.46 
3,093.42 
3,093.65 
3,096.83 
3,126.27 
3,147.37 
3,161.61 
3,185.13 
3,186.02 
3,196.50 
3,210.55 
3,216.25 
3,230.50 
3,233.95 


III 


15 3,241.62 Ill 
7 3,253.40 Ill 
5 3,253.74 ng 
7 3,254.80 Ill 

12 3,258.66 Ill 
6 3,270.46 Ill 

10 3,276.26 Ill 
7 3,279.26 Ill 

15 3,486.91 Il 
9 3,525.94 Ill 
8 3,569.67 Ill 

20 3,590.47 lll 
8 h 3,622.54 Ill 
5 oh 3,639.45 III 
6 oh 3,645.12 Ill 
7 oh 3,681.40 Ill 
Sh 3,682.15 lll 

2070 ¢ 3,791.41 Ill 

25 3,796.11 Ill 

30 3,806.54 Ill 
7 3,842.46 Ill 

20 3,924.47 Ill 
6 h 3,947.49 Ill 
6 3,963.84 Ill 
5 3,981.24 Ill 
528 4,101.86 III 
8 4,102.42 Ill 
he ote 4,115.50 III 
9 4,338.50 Ill 
8 4,341.40 Ill 
8 h 4,377.63 Ill 
6 h 4,405.90 Ill 
8 h 4,406.72 Ill 
6 4,494.05 Ill 

30 4,552.62 Ill 
8 4,554.00 Ill 

25 4,567.82 Ill 

20 4,574.76 Ill 
7 4,619.66 Ill 
7 4,638.28 Ill 
8 4,665.87 Ill 
9 4,683.02 Ill 
7 4,683.80 Il 
16 4,716.65 Ul 
7 4,730.52 Il 
8 4,800.43 Il 
15 4,813.33 Ill 
16 4,819.72 Ill 
18 4,828.97 Ill 
10 h 5,091.42 Ill 
af Ai 5,113.76 Ill 
8 h 5,114.12 Ill 
B) 5,197.26 Ill 
6 5,451.46 Ill 
7 5,473.05 Ill 
zs 5,704.60 Ill 
8 5,716.29 Ill 

20 5,739.73 Ill 
10 h 5,898.79 Ill 
7 6,314.46 I 
6 h 6,524.36 Ill 
6h 6,831.56 Il 
p40 6,851.65 Ill 
5h 7,461.89 Il 
8 h 7,462.62 il 
9 h 7,466.32 ll 
12 Soh 7,612.36 Il 
Peal 1} 8,102.86 Hl 
pte hy) 8,103.45 Ill 
we AG 8,190.43 lll 
Goh 8,191.16 Ill 
8 h 8,191.68 Ill 
by in 8,262.57 Ill 
Bh a 8,265.64 Ill 
8 h 8,269.32 Ill 
5 h 8,271.38 lll 
6 h 8,271.94 Ill 

SiIV 
Ref. 319— L.J.R. 
Intensity - __Wavelength 
Vacuum 
4 457.82 IV 
3 458.16 IV 
2 515.12 IV 
3 516.35 IV 
2 645.76 IV 
5 749.94 IV 
7 815.05 IV 


SILICON (Cont.) 


8 818.13 IV 
8 1,066.63 IV 
8 1,122.49 IV 
10 1,128.34 IV 
15 1,393.76 IV 
12 1,402.77 IV 
1 1,634.61 IV 
6 1,722.53 IV 
5 1,727.38 IV 
Air 
3 2,120.18 IV 
4 2,127.47 IV 
Sh 2,287.04 IV 
py hr 2,328.56 IV 
2 2,366.76 IV 
3 2,370.99 IV 
2 2,482.82 IV 
1 2,485.38 IV 
7 PRED UTP) | IV 
1 2,672.19 IV 
4 2,675.12 IV 
4 2,675.25 IV 
1 2,677.57 IV 
3, ih 2,723.81 IV 
3) hi 2,895.13 IV 
2a 2,904.47 IV 
th 2,971.52 IV 
7 3,149.56 IV 
9 3,165.71 IV 
L bh 3,244.19 IV 
8 3,762.44 IV 
6 3,773.15 IV 
(We 9): 4,031.39 IV 
2h 4,038.06 IV 
10 4,088.85 IV 
9 4,116.10 IV 
ie th 4,212.41 IV 
3 4,314.10 IV 
5 4,328.18 IV 
pA a 4,403.73 IV 
th 4,411.65 IV 
|) 4,611.27 IV 
= eg | 4,628.62 IV 
9 h 4,631.24 IV 
10 4h 4,654.32 IV 
a 4,656.92 IV 
eh 4,667.14 IV 
Ze 4,673.30 IV 
lo oh 4,947.45 IV 
3 4,950.11 IV 
7 de A 5,304.97 1V 
th 5,309.49 IV 
5 6,667.56 IV 
Fe 6,701.21 IV 
c Ve ge 6,998.36 IV 
6 oh 7,047.94 IV 
4, h 7,068.41 IV 
Zak 7,630.50 IV 
4 h 7,654.56 IV 
4h 7,678.75 IV 
S$ oh 7,718.79 IV 
6 h 7,723.82 IV 
a h 7,725.64 IV 
ch 7,730.47 IV 
ate) 7,752.91 IV 
Weg 8,240.61 IV 
ve AN 8,957.25 IV 
1 oh 9,018.16 IV 
Si V 
Ref. 87 — L.J.R. 
Intensity Wavelength 
Vacuum 
1 78.61 v 
1 78.90 Vv 
2 80.81 Vv 
2 81.11 Vv 
10 85.18 Vv 
6 85.58 Vv 
4 90.45 v 
4 90.85 v 
15 96.44 Vv 
10 97.14 v 
iz 98.21 v 
20 117.86 v 
20 118.97 Vv 


SILVER (Ag) 
Z= 47 
Ag | and II 
Ref. 13, 99, 255, 286, 289 — 
CHG; 
Intensity Wavelength 
Vacuum 
25 730.83 II 
30 752.80 II 
15 1,005.32 ll 
10 1,065.49 II 
12 1,072.23 II 
250 1,074.22 Il 
150 1,107.03 Il 
150 1,112.46 Il 
60 1,195.83 Il 
50 1,223.33 Il 
50 1,240.80 Il 
50 1,246.87 Il 
55 1,256.81 Il 
55 1,257.55 Il 
50 1,266.63 ll 
70 1,273.67 ll 
65 1,297.51 Il 
85 1,311.20 Il 
55 1,313.81 Il 
50 1,314.61 II 
60 1,323.84 II 
60 1,342.09 Il 
50 1,342.57 Il 
70 1,346.62 Il 
50 1,353.54 II 
150 1,364.50 Il 
100 1,396.00 Il 
100 1,410.93 Il 
90 1,419.72 Il 
95 1,432.60 II 
100 1,464.72 II 
50 1,466.23 Il 
50 fr 1,507.37 I 
100 r 1,515.63 I 
50° “x, 1,548.58 I 
100 1,555.16 II 
100 1,644.50 ll 
60 1,651.52 I 
50 1,652.10 I 
120 1,682.82 Il 
10 1,708.11 I 
50 1,709.27 I 
125 1,736.44 II 
10 h 1,766.14 I 
75 1,790.37 Il 
20 1,847.71 I 
100 1,967.38 II 
150 2,015.96 Il 
150 2,033.98 Il 
200 2,061.17 I 
100 2,069.85 I 
80 r 2,113.82 I] 
60 2,145.60 ll 
15 2,170.00 I 
50 2,186.76 Il 
60 2,229.53 Il 
100 + 2,246.43 Il 
hee, 2,248.74 ll 
75 2,280.03 Il 
30 h 2,309.56 I 
10 h 2,312.60 I 
7 2,317.05 Il 
80 r 2,320.29 II 
70. GF 2,324.68 II 
80 Fr 2,331.40 Il 
70 2,357.92 Il 
50 h 2,375.02 I 
75 2,411.41 Il 
9 =F 2,413.23 ll 
100 r 2,437.81 Il 
80 2,447.93 Il 
80 2,473.84 Il 
60 2,506.63 Il 
50 oh 2,575.63 1 
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2,660.49 
2,721.77 
2,767.54 
2,824.39 
2,926.77 
2,938.42 
3,099.10 
3,130.02 
3,170.58 
3,180.70 
3,215.67 
3,225.15 
3,233.18 
3,267.35 
3,280.68 
3,305.67 
3,382.89 
3,403.78 
3,469.16 
3,475.82 
3,495.28 
3,501.92 
3,508.03 
3,513.38 
3,521.12 
3,542.61 
3,547.16 
3,557.01 
3,586.67 
3,623.49 
3,624.68 
3,682.46 
3,682.50 
3,683.34 
3,709.20 
3,727.42 
3,753.14 
3,810.94 
3,811.78 
3,840.74 
3,847.85 
3,907.41 
3,909.31 
3,914.40 
3,920.10 
3,928.01 
3,940.43 
3,942.97 
3,949.43 
3,981.58 
3,985.19 
3,992.15 
4,055.48 
4,083.43 
4,085.91 
4,185.48 
4,210.96 
4,212.82 
4,311.07 
4,396.23 
4,476.04 
4,556.0 
4,615.69 
4,620.04 
4,620.46 
4,668.48 
4,677.60 
4,788.40 
4,796.2 
4,847.82 
4,874.10 
4,888.21 
4,917.5 
4,935.75 
4,992.89 
5,027.35 
5,123.50 
5,209.08 
5,333.62 
5,465.50 
5,471.55 
5,475.38 
5,545.67 
5,559.58 
5,667.34 
6,083.78 
6,268.50 


— 


20 6,621.08 I 
20 7,359.96 I 
320 7,687.78 I 
25 8,005.4 Il 
15 8,254.7 Il 
500 8,273.52 I 
20 8,324.4 Il 
15 8,379.5 Il 
25 8,403.8 Il 
15 8,492.5 II 
30 h 8,645.70 I 
10 h 8,704.85 I 
12 8,747.6 Il 
15 9,000.9 Il 
10 12,551.0 I 
60 16,819.5 I 
20 17,416.7 I 
15 18,307.9 I 
15 18,382.3 I 
SODIUM (Na) 
Z=11 
NaI and II 
Ref. 268, 334 — T.K.M. 
Intensity Wavelength 
Vacuum 
160 300.15 II 
160 300.20 Il 
90 301.32 Il 
100 301.44 Il 
60 302.45 II 
300 372.08 Il 
350 376.38 Il 
60 1,293.97 Il 
50 1,327.74 Il 
45 1,347.54 II 
90 1,374.69 II 
90 1,404.68 Il 
45 1,495.21 Il 
40 1,496.01 Il 
45 1,497.73 Il 
80 1,506.41 Il 
60 1,506.91 Il 
70 1,513.10 Il 
60 1,519.63 Il 
60 1,657.92 Il 
90 1,776.57 Il 
40 1,778.24 II- 
60 1,783.04 Il 
80 1,787.19 Il 
45 1,788.85 II 
80 1,798.41 II 
45 1,801.26 Il 
90 1,807.09 Il 
60 1,808.38 Il 
50 1,821.70 Il 
45 1,833.87 Il 
80 1,835.22 II 
45 1,837.89 Il 
60 1,841.82 Il 
70 1,845.02 Il 
45 1,850.15 Il 
70 1,851.19 Il 
80 1,853.17 II 
45 1,866.45 Il 
45 1,873.37 Il 
60 1,875.08 II 
160 1,881.91 Il 
50 1,885.09 II 
45 1,885.74 II 
Air 
80 2,228.53 Il 
80 2,303.58 Il 
300 2,315.65 Il 
130 2,393.28 Il 
100 2,401.01 Il 
300 2,420.99 Il 
300 2,424.73 Il 
200 2,439.14 Il 
250 2,441.50 Il 
200 2,448.72 Il 
200 2,452.18 ll 
1,000 2,493.15 ll 


SODIUM (Cont.) 


300 
450 


2,502.84 
2,506.30 
2,515.46 
2,531.54 
2,586.31 
2,594.96 
2,611.81 
2,627.41 
2,631.81 
2,648.53 
2,651.31 
2,659.81 
2,661.00 
2,663.46 
2,666.46 
2,671.83 
2,674.04 
2,678.09 
2,808.71 
2,809.52 
2,818.29 
2,829.87 
2,839.56 
2,841.72 
2,852.81 
2,853.01 
2,856.51 
2,859.49 
2,861.02 
2,871.28 
2,872.95 
2,881.15 
2,886.26 
2,893.95 
2,901.14 
2,904.72 
2,904.92 
2,917.52 
2,919.05 
2,919.85 
2,920.95 
2,923.49 
2,930.88 
2,934.08 
2,937.74 
2,942.66 
2,945.70 
2,947.50 
2,951.24 
2,952.40 
2,960.12 
2,965.74 
2,970.73 
2,974.24 
2,974.99 
2,977.13 
2,979.66 
2,980.63 
2,984.19 
3,004.15 
3,007.44 
3,009.14 
3,009.48 
3,015.40 
3,017.34 
3,029.07 
3,037.08 
3,045.60 
3,053.67 
3,055.35 
3,056.16 
3,057.38 
3,057.95 
3,058.72 
3,060.25 
3,061.35 
3,064.38 
3,066.22 
3,066.54 
3,074.33 
3,078.32 
3,080.25 
3,087.06 
3,088.26 
3,092.04 
3,092.73 
3,094.45 
3,095.55 
3,103.58 


3,104.40 
3,111.45 
3,113.69 
3,122.94 
3,124.42 
3,125.21 
3,129.38 
3,135.48 
3,137.86 
3,145.71 
3,149.28 
3,163.74 
3,175.09 
3,179.06 
3,189.79 
3,212.19 
3,234.93 
3,257.96 
3,260.21 
3,274.22 
3,285.60 
3,301.35 
3,302.37 
3,302.98 
3,304.96 
3,318.04 
3,327.69 
3,426.86 
3,533.05 
3,631.27 
3,711.07 
4,081.37 
4,113.70 
4,123.08 
4,233.26 
4,238.99 
4,240.37 
4,240.90 
4,242.08 
4,273.64 
4,276.79 
4,287.84 
4,291.01 
4,292.48 
4,292.86 
4,308.81 
4,309.04 
4,320.91 
4,321.40 
4,324.62 
4,337.29 
4,341.49 
4,344.11 
4,344.74 
4,368.60 
4,375.22 
4,387.49 
4,390.03 
4,392.81 
4,393.34 
4,405.12 
4,419.89 
4,423.25 
4,446.70 
4,447.41 
4,454.74 
4,455.23 
4,457.21 
4,474.63 
4,478.80 
4,481.67 
4,490.15 
4,490.87 
4,494.18 
4,497.66 
4,499.62 
4,506.97 
4,519.21 
4,524.98 
4,533.32 
4,541.63 
4,545.19 
4,551.53 
4,590.92 
4,722.23 
4,731.10 
4,732.50 
4,741.67 
4,768.79 
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4,788.79 
4,814.75 
4,835.26 
5,143.11 
5,191.65 
5,203.33 
5,208.55 
5,390.63 
5,400.46 
5,414.55 
5,682.633 
5,688.204 
5,889.950 
5,895.924 
6,175.25 
6,199.26 
6,234.68 
6,260.01 
6,274.74 
6,310.80 
6,352.83 
6,358.05 
6,361.15 
6,366.41 
6,378.91 
6,475.29 
6,514.21 
6,524.68 
6,530.70 
6,544.04 
6,545.75 
6,552.43 
7,809.78 
7,810.24 
8,183.256 
8,194.824 
8,649.92 
8,650.89 
9,153.88 
9,465.94 
9,961.28 
10,572.28 
10,746.44 
10,749.29 
10,834.87 
11,381.45 
11,403.78 
14,767.48 
22,056.44 
22,083.67 
23,348.41 
23,379.13 


Na III 


Ref. 178, 205, 207 — T.K.M. 


Wavelength 
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Vacuum 

183.95 
189,35 
193.80 
194.04 

194.17 
194.29 
194.68 
195.53 
202.15 
202.19 
202.49 
202.71 
202.72 
202.76 
203.06 
203.28 
203.33 
207.30 
215.34 
215.86 
216.12 
229.87 
230.59 
250.52 
251.37 
266.90 
267.65 
267.87 
268.63 
272.08 
272.45 


ill 
III 
Ill 
Ill 
Il 
Il 
Ill 
Ill 
Ill 
Il 
Ill 
Ill 
Ill 
Il 
Il 
Ill 
Il 
Ill 
Il 
Ill 
III 
Il 
Ill 
Il 
Il 
Il 
lil 
Ill 
II 
HII 
Il 


aaa 


SODIUM (Cont.) 


Intensity 


¢ 
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Intensity 


so 


2,459.31 il 
2,468.85 Hl 
2,474.73 ll 
2,497.03 i 
2,510.26 Il 
2,530.25 1 
2,542.80 I 
Nalv 
Ref. 206 — T.K.M. 
Wavelength 
—_——— 
Vacuum 
136.551 IV 
136.854 IV 
139.961 IV 
142.232 IV 
142.359 IV 
146.064 IV 
146.302 IV 
150.298 IV 
150.543 IV 
150.64 IV 
150.687 IV 
151.299 IV 
155.083 IV 
155.240 IV 
155.448 IV 
155.510 LV; 
156.537 IV 
162.448 IV 
163.190 IV 
168.411 IV 
168.546 IV 
190.445 IV 
199.772 IV 
205.49 IV 
319.644 IV 
360.76 IV 
408.684 IV 
409.614 IV 
410.372 IV 
411.334 IV 
412.242 IV 
1,580.50 IV 
1,582.18 IV 
1,582.33 IV 
1,583.98 IV 
1,584.14 IV 
1,586.99 IV 
1,587.05 IV 
1,613.95 IV 
1,615.92 IV 
1,618.57 IV 
1,655.47 IV 
1,701.97 IV 
1,702.41 IV 
1,960.76 IV 
1,965.08 IV 
1,967.60 IV 
Air 
2,018.39 IV 
2,106.33 IV 
2,114.53 IV 
2,155.76 IV 
Na V 
Ref. 299 — T.K.M. 
Wavelength 
Vacuum 
106.28 Vv 
106.30 Vv 
106.40 Vv 
106.49 Vv 
107.93 v 
108.02 v 
110.82 v 
110.88 Vv 
111.51 Vv 
112.01 Vv 
114.70 Vv 
114.74 v 
117.99 Vv 
120.04 Vv 
125.18 Vv 
125.22 yy, 


500 125.29 Vv 
300 125.43 Vv 
300 125.46 Vv 
200 125.90 Vv 
100 126.21 Vv 
200 126.56 Vv 
100 126.61 Vv 
400 127.44 Vv 
400 127.47 v 
400 128.03 Vv 
400 128.05 Vv 
200 130.68 Vv 
300 131.35 Vv 
200 131.41 Vv 
300 h 131.64 Vv 
500 133.16 Vv 
400 133.39 Vv 
200 134.27 Vv 
300 135.79 Vv 
300 135.85 Vv 
200 138.81 Vv 
300 138,92 Vv 
400 148.64 Vv 
300 148.86 Vv 
400 151.13 Vv 
300 157.21 Vv 
300 163.62 Vv 
800 307.15 Vv 
1,000 308.26 Vv 
800 332.55 Vv 
900 333.91 Vv 
800 360.32 Vv 
800 360.37 Vv 
1,000 400.72 Vv 
500 445.05 Vv 
600 445.19 Vv 
600 459.90 Vv 
850 461.05 Vv 
1,000 463.26 Vv 
STRONTIUM (Sr) 
Z = 38 
Sr land II 

Ref. 1, 218, 279, 313 — J.J.W. 
Intensity,  _Wavelength_ 

Air 
1,400 2,152.84 ll 
1,400 2,165.96 ll 
160 2,428.10 I 
120 2,569.47 I 
200 2,931.83 I 
300 3,301.73 I 
300 3,329.99 I 
400 3,351.25 I 
300 3,366.33 I 
650 3,380.71 7 
950 3,464.46 ll 
120 3,474.89 ll 
300 h 3,940.80 I 
600 3,969.26 I 
300 3,970.04 I 
1,300 4,030.38 I 
300 4,032.38 I 
46,000 4,077.71 ll 
200 4,161.80 II 
32,000 4,215.52 tT 
340 4,305.45 ll 
350 fh 4,438.04 I 
4,526.10 ul 
4,585.91 ll 
65,000 4,607.33 I 
3,200 4,722.28 I 
2,200 4,741.92 I 
1,400 4,784.32 I 
4,800 4,811.88 I 
3,600 4,832.08 I 
500 4,855.04 I 
600 4,868.70 I 
3,000 4,872.49 I 
600 4,876.06 I 
2,000 4,876.32 I 
1,000 4,891.98 I 
8,000 4,962.26 I 
1,300 4,967.94 I 
800 h 5,156.07 I 
1,400 5,222.20 I 
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5,225.11 
5,229.27 
5,238.55 
5,256.90 
5,303.13 
5,329.82 
5,379.13 
5,385.45 
5,450.84 
5,480.84 
5,486.12 
5,504.17 
5,521.83 
5,534.81 
5,540.05 


5,543.36 
5,622.94 


5,650.54 
5,723.70 
5,819.00 
5,970.10 
6,345.75 
6,363.94 
6,369.96 
6,380.75 
6,386.50 
6,388.24 
6,408.47 
6,446.68 
6,465.79 
6,483.17 
6,504.00 
6,509.20 
6,546.79 
6,550.26 
6,617.26 
6,643.54 
6,791.05 
6,878.38 
6,892.59 
7,070.10 
7,153.09 
7,167.24 
7,232.27 
7,309.41 
7,621.50 
7,673.06 
7,850.00 
7,866.90 
7,874.00 
8,422.80 
8,505.69 
8,688.91 
8,719.56 
9,170.00 
9,204.50 
9,283.90 
9,294.10 
9,306.60 
9,319.20 
9,380.45 
9,411.25 
9,448.95 
9,596.00 
9,624.70 
9,638.10 
9,647.70 
10,036.66 
10,327.31 
10,872.70 
10,914.88 
10,984.00 
11,224.57 
11,241.25 
12,014.76 
12,236.20 
12,445.90 
12,479.60 
12,495.00 
12,652.20 
12,974.70 
13,123.80 
13,522.80 
17,140.90 
17,170.50 
17,447,40 
17,626.00 
17,743.00 


fe a a ey 


— 


_ 


a 


15 19,759.60 I 
230 20,261.40 I 
120 20,700.70 I 

40 20,764.50 1 

15 20,778.70 I 

30 26,023.60 I 

Sr Ill 
Ref. 231, 265 — J.J.W. 
Intensity Wavelength 
Vacuum 

25 307.18 Ill 

50 316.11 Ill 

50 321.61 Ill 
125 330.67 III 
500 351.62 Ill 

75 358.80 Ill 
250 363.49 Ill 
150 371.21 ll 

1,000 437.24 Ill 
1,875 491.79 Il 
1,250 507.04 Ill 
3,750 514.38 Ill 
2,500 562.75 Ill 

20 968.37 Ill 

20 975.78 Ill 

25 992.98 ll 

50 1,025.23 lll 

35 1,044.91 Ill 

20 1,057.74 Ill 

25 1,060.20 ll 

20 1,098.77 Ill 

35 1,125.49 Il 

20 1,140.24 io 

20 1,168.27 Ill 

20 1,182.09 Ill 

50 1,236.23 III 

20 1,940.58 Ill 

30 1,958.44 Ill 

30 1,966.92 Ill 

Air 

25 2,068.63 Ill 

50 2,099.59 Ill 

25 2,114.31 Ill 

30 2,118.48 Ill 

50 2,119.52 Ill 

50 2,133.12 Ill 

30 2,142.80 Ill 

20 2,145.74 Ill 

30 2,178.91 Ill 

30 2,180.14 Ill 

50 2,190.88 Ill 

50 2,203.86 Ill 

50 2,219.50 Ill 

50 2,220.05 Ill 

50 2,267.03 Ill 
100 phy Ke fe er 8 | Il 

50 2,277.87 Ill 

30 2,310.33 Ill 

50 2,314.95 Ill 

50 2,334.79 Ill 
100 2,340.13 ul 

50 2,404.17 Il 

30 2,410.52 Ill 

50 2,454.03 Ill 
100 2,486.52 Ill 

50 2,503.59 Ill 

30 2,599.10 Ill 

35 2,622.69 Ill 

30 2,642.96 Ill 

30 2,648.51 Ill 

35 2,654.66 Ill 

40 2,722.47 Ill 

50 2,786.00 Ill 

50 2,821.42 Ill 

30 2,874.86 Ill 

30 2,929.34 Il 

30 2,983.00 Il 
100 3,002.61 Ill 
200 3,012.32 Hl 
100 3,021.73 Il 

30 3,059.83 III 

50 3,061.43 Ill 

30 3,104.25 Ill 

50 3,182.61 Ill 
100 3,235.39 Ill 


STRONTIUM (Cont.) 


30 3,302.72 III 
50 3,430.76 1 
30 3,874.26 il 
30 3,936.40 Ill 
30 3,936.72 Ill 
30 3,958.75 III 
30 4,094.03 Il 
30 4,097.02 ul 
30 4,105.63 Ill 
35 4,335.80 Ill 
30 5,071.09 Ill 
30 5,130.34 Ill 
35 5,158.26 Ill 
40 5,257.71 Ill 
30 5,262.21 II 
30 5,288.32 III 
30 5,391.03 Il 
40 5,443.48 It 
30 5,463.90 III 
30 5,664.66 Ill 
30 5,689.72 Ill 
SrIV 
Ref. 110 — J.J.W. 
Intensity Wavelength 
Vacuum 
12 284.31 IV 
12 291.09 IV 
12 291.19 IV 
12 293.22 IV 
15 298.12 IV 
15 300.12 IV 
12 300.27 1V 
12 301.67 IV 
20 378.53 IV 
75 392.44 IV 
50 393.00 IV 
45 394.90 IV 
50 396.22 IV 
40 399.92 IV 
35 403.85 IV 
35 406.94 IV 
30 412.93 IV 
40 413.07 IV 
40 415.32 IV 
30 419.78 IV 
25 430.21 IV 
30 430.65 IV 
25 442.73 IV 
25 471.76 IV 
25 484.20 IV 
25 508.14 IV 
25 534.19 IV 
200 664.43 IV 
100 710.35 IV 
20 1,189.21 IV 
30 1,244.14 IV 
20 1,244.75 IV 
20 1,244.87 IV 
20 1,257.78 IV 
20 1,268.62 IV 
20 1,331.13 IV 
30 1,347.90 IV 
20 1,361.15 IV 
25 1,408.67 1V 
20 1,592.74 IV 
25 1,677.03 IV 
20 1,705.16 IV 
20 1,724.23 IV 
25 1,729.53 IV 
20 1 ky IV 
20 Lot. 25: IV 
20 1,994.61 IV 
Air 
20 2,104.38 IV 
20 2,117.90 IV 
20 2,217.99 IV 
20 2,230.41 IV 
20 2,240.49 IV 
20 2,253.38 1V 
50 2,346.97 IV 
20 2,357.34 IV 
20 2,438.93 IV 
25 2,441.41 IV 
30 2,482.79 IV 


25 2,483.57 IV 
18 2,500.57 IV 
20 2,508.02 IV 
20 2,534.03 IV 
18 2,548.02 IV 
40 2,555.60 IV 
40 2,571.04 IV 
25 2,571.58 IV 
15 2,589.34 iV 
25 2,620.35 IV 
20 2,621.16 IV 
20 2,642.16 IV 
15 2,830.53 IV 
9 2,934.60 IV 
10 3,019.29 IV 
9 3,266.52 1V 
9 3,566.43 IV 
9 3,741.05 IV 
9 4,298.57 IV 
9 4,685.08 IV 
Srv 
Ref. 109 — J.J.W. 
Intensity Wavelength 
Vacuum 
10 517.28 Vv 
6 540.51 Vv 
25 578.01 Vv 
30 624.93 Vv 
25 642.23 Vv 
50 649.21 Vv 
20 659.15 Vv 
25 660.94 Vv 
9 669.93 Vv 
35 686.23 v 
6 715.79 Vv 
12 747.82 Vv 
9 862.32 Vv 
SULFUR (S) 
Z = 16 
S land II 
Ref. 144, 209, 210 — R.L.K. 
Intensity Wavelength 
Vacuum 

40 906.9 li 
40 910.5 II 
40 912.7 II 
40 937.4 II 
40 937.7 I 
20 996.0 II 
20 1,000.5 Il 
20 1,014.4 II 
20 1,019.5 II 
20 1,096.6 Il 
40 1,102.3 II 
20 1,131.0 ll 
20 1,131.6 ll 
40 1,234.1 II 
40 1,250.5 II 
110 1,253.8 Il 
110 1,259.5 Il 
275 1,270.782 I 
250 1,277.216 I 
280 1,295.653 I 
275 1,302.337 I 
235 1,302.863 I 
235 1,303.110 I 
245 1,303.430 I 
260 1,305.883 I 
265 1,310.194 I 
355 1,316.542 I 
290 1,316.618 I 
375 1,323.515 I 
355 1,326.643 I 
775 1,381.552 I 
710 1,385.510 I 
960 1,388.435 | 
640 1,389.154 I 
775 1,392.588 I 
1,000 1,396.112 I 
300 1,409.337 I 
510 1,425.030 I 


E-316 


1,433.280 
1,436.968 
1,448.229 
1,472.972 
1,473.995 
1,474.380 
1,481.665 
1,483.039 
1,483.233 
1,485.622 
1,487.150 
1,666.688 
1,687.530 
1,807.311 
1,820.343 
1,826.245 
1,900.286 
1,914.698 


Air 


2,629.1 
2,670.0 
2,847.7 
3,867.6 
3,902.0 
3,933.3 
4,120.8 
4,142.3 
4,145.1 
4,153.1 
4,162.7 
4,694.1 
4,695.4 
4,696.2 
4,716.2 
4,815.5 
4,924.1 
4,925.3 
4,993.5 
5,428.6 
5,432.8 
5,453.8 
5,473.6 
5,509.7 
5,564.9 
5,606.1 
5,640.0 
5,640.3 
5,647.0 
5,659.9 
5,664.7 
5,706.1 
5,819.2 
6,052.7 
6,286.4 
6,287.1 
6,305.5 
6,312.7 
6,384.9 
6,397.3 
6,398.0 
6,413.7 
6,743.6 
6,748.8 
6,757.2 
7,579.0 
7,629.8 
7,686.1 
7,696.7 
7,924.0 
7,928.8 
7,930.3 
7,931.7 
7,967.4 
7,967.4 
8,314.7 
8,314.7 
8,585.6 
8,680.5 
8,694.7 
8,874.5 
8,882.5 
8,884.2 
9,035.9 
9,212.9 
9,228.1 
9,237.5 
9,413.5 


Pm ne 


285 9,421.9 I 
285 9,437.1 I 
650 9,649.9 I 
450 9,672.3 I 
450 9,680.8 I 
450 9,693.7 I 
285 9,697.3 I 
285 9,739.7 I 
110 9,741.9 I 
285 9,932.3 I 
285 9,949.8 I 
285 9,958.9 I 
285 10,455.5 I 
70 10,456.8 I 
285 10,459.5 I 
S III 
Ref. 209, 210 — R.L.K. 
Intensity Wavelength 
Vacuum 
70 729.5 Ill 
110 732.42 Il 
70 735.2 Ill 
70 738.5 Ill 
70 789.0 Ill 
70 796.7 Ill 
70 824.9 Ill 
70 836.3 Ill 
285 1,077.1 Il 
70 1,194.0 Il 
70 1,201.0 Ill 
Air 
110 2,460.5 Ill 
110 2,489.6 Ill 
160 2,496.2 Ill 
160 2,499.1 Ill 
220 2,508.2 Il 
70 2,636.9 Ill 
220 2,665.4 Ill 
70 2,680.5 Ill 
110 2,691.8 Ill 
110 2,702.8 Ill 
220 2,718.9 Il 
110 2,721.4 Il 
220 2,726.8 Ill 
220 2,131.1 Ill 
110 2,741.0 Ill 
285 2,756.9 Il 
110 2,775.2 Ill 
160 2,785.5 Ill 
70 2,797.4 Ill 
70 2,856.0 Ill 
110 2,863.5 Il 
160 2,904.3 Ill 
70 2,964.8 Ill 
160 2,986.0 Ill 
70 3,234.2 Ill 
70 3,324.9 Ill 
110 3,497.3 Il 
160 3,632.0 III 
70 3,662.0 Ill 
110 3,709.4 Il 
160 3,717.8 Ill 
160 3,838.3 Ill 
160 3,928.6 Ill 
360 4,253.6 Ill 
110 4,285.0 Ill 
70 4,332.7 Il 
SIV 
Ref. 29, 202, 209 — R.L.K. 
Intensity Wavel 
Vacuum 
20 519.3 IV 
20 520.1 IV 
40 520.8 IV 
20 522.0 IV 
20 522.5 IV 
20 551.2 IV 
40 652.5 IV 
40 653.0 IV 
70 653.6 IV 
40 654.0 IV 


SULFUR (Cont.) 


70 655.6 IV 
20 655.9 IV 
110 657.3 IV 
40 660.9 IV 
160 661.4 IV 
40 663.7 IV 
40 664.8 IV 
70 666.1 IV 
110 744.9 IV 
110 748.4 IV 
110 750.2 IV 
110 753.8 IV 
40 798.3 IV 
70 800.5 IV 
70 804.0 IV 
70 809.7 IV 
110 816.0 IV 
160 1,062.7 IV 
160 1,073.0 IV 
70 1,073.5 1V 
20 1,108.4 1V 
20 1,110.9 IV 
20 1,624.0 IV 
20 1,629.2 IV 
Air 
20 2,387.0 IV 
40 2,398.9 IV 
110 3,097.5 IV 
40 3,117.7 lV 
SV 


Ref. 29 — R.L.K. 


Intensity Wavelength 
Vacuum 
5 437.4 Vv 
5 438.2 Vv 
5 439.6 Vv 
40 658.3 V 
70 659.8 v 
110 663.2 Vv 
5 676.2 Vv 
5 677.3 Vv 
20 678.1 Vv 
40 680.3 aie 
110 680.9 v 
40 681.6 V 
5) 686.2 Vv 
5 686.9 Vv 
6} 689.8 v 
5 691.7 Vv 
20 693.5 Vv 
285 786.5 Vv 
160 849.2 V 
110 852.2 Vv 
220 854.8 Vv 
110 857.9 Vv 
110 860.5 Vv 
20 883.6 v 
20 884.5 Vv 
5 885.8 Vv 
20 900.9 Vv 
. 902.8 Vv 
20 905.9 v 
TANTALUM (Ta) 
Z= 73 
Ta land II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 

1,100 2,140.13 II 
1,500 2,146.87 II 
740 2,150.62 Il 
600 2,165.01 II 
740 2,178.03 II 
1,200 2,182.71 Il 
540 2,193.20 II 
1,100 2,193.88 Il 
1,500 2,196.03 II 
1,500 2,199.67 II 
500 2,207.14 Il 


2,210.03 
2,210.19 
2,215.60 
2,239.48 
2,248.48 
2,249.79 
2,250.76 
2,254.86 
2,255.77 
2,256.51 

2,258.71 

2,261.42 
2,261.62 
2,262.30 
2,269.56 
2,271.85 
2,272.59 
2,279.85 
2,282.19 
2,285.02 
2,285.25 
2,286.59 
2,287.27 
2,289.16 
2,292.54 
2,295.18 
2,301.47 
2,302.24 
2,302.93 
2,303.49 
2,308.46 
2,312.60 
2,315.46 
2,319.16 
2,331.29 
2,331.98 
2,332.19 
2,334.13 
2,334.88 
2,335+75. 
2,338.28 
2,340.94 
2,341.61 
2,343.64 
2,346.42 
2,351.99 
2,353.86 
2,355.22 
2,356.05 
2,356.90 
2,357.30 
2,359.16 
2,361.09 
2,362.78 
2,363.32 
2,364.24 
2,367.24 
2,369.32 
2,370.76 
2,371.58 


2,372.80 
2,373.94 
2,375.91 
2,378.31 
2,381.13 
2,381.52 
2,383.72 
2,384.28 
2,385.73 
2,387.06 
2,388.37 
2,389.11 
2,396.30 
2,399.15 
2,399.92 
2,400.63 


2,402.13 


2,403.68 
2,406.55 
2,408.26 
2,414.32 
2,415.21 
2,416.89 
2,417.86 
2,418.77 
2,421.03 
2,421.85 
2,423.48 


E-317 


2,425.91 
2,427.64 
2,429.71 
2,431.06 
2,432.70 
2,433.59 
2,436.51 
2,437.07 
2,438.64 
2,439.91 
2,442.39 
2,444.13 
2,447.17 
2,454.48 
2,458.68 
2,460.55 
2,463.82 
2,466.99 
2,467.37 
2,470.90 
2,471.38 
2,472.13 
2,473.13 
2,473.31 
2,474.62 
2,475.33 
2,476.67 
2,478.22 
2,481.86 
2,482.10 
2,482.58 
2,484.04 
2,484.95 
2,486.70 
2,488.70 
2,490.46 
2,504.45 
2,507.45 
2,512.65 
2,526.35 
2,532.12 
2,545.49 
2,546.80 
2,551.07 
2,554.62 
2,555.05 
2,559.43 
2,562.10 
2,571.51 
2,573.54 
2,573.79 
2,577.37 
2,577.78 
2,580.16 
2,584.03 
2,593.08 
2,593.66 
2,594.25 
2,595.26 
2,596.45 
2,600.14 
2,603.49 
2,608.63 
2,609.00 
2,611.34 
2,615.46 
2,615.66 
2,635.58 
2,636.67 
2,636.90 
2,646.22 
2,646.37 
2,647.47 
2,651.22 
2,653.27 
2,656.61 
2,661.34 
2,665.60 
2,668.07 
2,668.62 
2,675.90 
2,680.06 
2,680.66 
2,684.28 
2,685.17 
2,691.31 
2,692.40 
2,694.52 
2,696.81 


2,698.30 
2,706.69 
2,709.27 
2,710.13 
2,714.67 
2,717.18 
2,720.76 
2,727.44 
2,727.78 
2,736.25 
2,739.26 
2,743.59 
2,746.68 
2,748.78 
2,749.83 
2,752.49 
2,758.31 
2,761.68 
2,775.88 
2,787.69 
2,796.34 
2,797.76 
2,802.07 
2,806.30 
2,806.58 
2,817.10 
2,842.82 
2,844.25 
2,844.46 
2,845.35 
2,848.52 
2,850.49 
2,850.98 
2,858.44 
2,861.98 
2,868.65 
2,871.42 
2,873.36 
2,873.56 
2,874.17 
2,880.02 
2,891.84 
2,899.04 
2,902.05 
2,914.12 
2,915.49 
2,925.19 
2,932.70 
2,933.55 
2,940.06 
2,940.22 
2,942.14 
2,951.92 
2,953.56 
2,963.32 
2,965.13 
2,965.54 
2,969.47 
2,975.56 
3,011.88 
3,012.54 
3,027.48 
3,042.06 
3,049.56 
3,069.24 
3,077.24 
3,103.25 
3,124.97 
3,130.58 
3,132.64 
3,170.29 
3,173.59 
3,176.29 
3,180.95 
3,184.55 
3,198.67 
3,213.91 
3,223.83 
3,229.24 
3,242.05 
3,242.83 
3,274.95 
3,311.16 
3,317.93 
3,318.84 
3,330.99 
3,358.47 
3,371.54 
3,385.05 


- _ -_ —_ — 
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TANTALUM (Cont.) 


230 


3,398.33 
3,406.94 
3,463.77 
3,480.52 
3,497.85 
3,503.87 
3,511.04 
3,513.61 

3,607.41 

3,626.62 
3,642.06 
3,686.18 
3,689.73 
3,731.02 
3,736.76 
3,746.36 
3,754.52 
3,777.10 
3,792.02 
3,833.74 
3,848.05 
3,885.20 
3,918.51 

3,922.78 
3,922.92 
3,970.10 
3,996.17 
3,999.28 
4,006.84 
4,026.94 
4,029.94 
4,040.87 
4,061.40 
4,064.63 

4,067.24 
4,067.91 

4,105.02 
4,129.38 
4,136.20 
4,147.89 
4,175.21 

4,177.92 
4,181.15 
4,205.88 
4,206.40 
4,245.35 
4,268.26 
4,302.98 
4,355.14 
4,378.82 
4,386.07 
4,398.45 
4,402.50 
4,415.74 
4,510.98 
4,530.85 
4,551.95 
4,565.85 
4,574.31 

4,619.51 

4,669.14 
4,681.88 
4,691.90 
4,740.16 
4,756.51 
4,768.98 
4,812.75 
4,920.11 
4,921.27 
4,926.00 
4,936.42 
5,037.37 
5,067.87 
5,115.84 
5,141.62 
5,143.69 
5,156.56 
5,212.74 
5,218.45 
5,218.66 
5,341.05 
5,402.51 
5,419.19 
5,500.68 
5,505.66 
5,516.27 
5,518.91 
5,521.15 
5,523.98 


ey 


CI ee 


5,528.36 
5,545.20 
5,548.32 
5,584.02 
5,598.75 
5,599.52 
5,605.50 
5,617.71 
5,620.68 
5,628.20 
5,635.71 
5,640.18 
5,645.91 
5,664.90 
5,688.25 
5,699.24 
5,704.31 
5,706.28 
5,715.24 
5,716.53 
5,746.71 
5,755.81 
5,761.61 
5,766.56 
5,767.91 
5,771.93 
5,776.77 
5,780.02 
5,780.71 
5,811.10 
5,816.51 
5,843.94 
5,849.68 
5,866.61 
5,877.36 
5,882.30 
5,901.91 
5,916.51 
5,918.95 
5,925.90 
5,930.62 
5,931.05 
5,931.68 
5,935.54 
5,939.76 
5,944.02 
5,951.78 
5,960.13 
5,997.23 
6,009.89 
6,015.90 
6,020.72 
6,045.39 
6,047.25 
6,053.70 
6,090.82 
6,092.06 
6,101.58 
6,140.07 
6,144.56 
6,152.54 
6,154.50 
6,158.84 
6,170.46 
6,189.66 
6,193.11 
6,208.37 
6,249.79 
6,256.68 
6,268.70 
6,278.34 
6,281.33 
6,287.36 
6,287.91 
6,289.34 
6,309.06 
6,309.58 
6,312.22 
6,325.08 
6,332.91 
6,341.17 
6,346.02 
6,356.16 
6,360.84 
6,373.06 
6,379.07 
6,389.45 
6,392.21 
6,428.60 
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6,430.79 
6,437.36 
6,444.61 
6,445.87 
6,450.36 
6,455.83 
6,459.92 
6,485.37 
6,502.43 
6,505.52 
6,514.39 
6,516.10 
6,561.60 
6,564.26 
6,574.84 
6,585.13 
6,587.16 
6,611.95 
6,621.30 
6,662.24 
6,673.73 
6,675.53 
6,684.00 
6,693.61 
6,706.46 
6,709.39 
6,714.44 
6,723.61 
6,740.73 
6,754.91 
6,755.85 
6,770.37 
6,771.74 
6,774.25 
6,788.99 
6,790.06 
6,799.27 
6,810.46 
6,813.25 
6,819.36 
6,824.96 
6,832.00 
6,850.83 
6,865.13 
6,866.23 
6,875.27 
6,877.49 
6,896.77 
6,900.55 
6,902.10 
6,927.38 
6,928.54 
6,939.33 
6,946.87 
6,951.26 
6,953.88 
6,966.13 
6,969.49 
6,971.31 
6,971.53 
6,983.52 
6,995.22 
6,995.49 
7,000.21 
7,005.07 
7,006.96 
7,025.03 
7,031.51 
7,039.07 
7,081.30 
7,085.40 
7,093.02 
7,108.05 
Js hl 7.52 
7,121.27 
7,125.72 
7,148.63 
7,172.90 
7,174.91 
7,191.35 
7,233.45 
7,250.27 
7,264.82 
7,272.29 
7,276.96 
7,277.54 
7,286.36 
7,296.32 
7,301.74 


Rl ne eee = mee es pats et ees tet pastes Pet eye ey_ mt ems fens es deste mss sees es fey tpn sus ess gps ty testes. ppd, pees pss ests, 


20 7,319.84 1 
1) “sc Tee PP eye. I 
13 7,325.95 I 
Pie 7,340.19 I 
160 7,346.41 I 
140 c¢ 7,352.86 I 
100 7,356.96 I 
90 ¢ 7,369.09 I 
160 7,407.89 I 
Liane 7,435.19 I 
23 7,440.17 I 
30 7,467.75 I 
23 7,486.01 I 
30 7,520.56 I 
6 7,569.23 I 
9 7,590.22 I 
6 7,649.62 I 
1h Oh 7,722.02 I 
11 7,763.11 I 
9 € 7,779.67 I 
Direc 7,842.76 I 
100 7,882.37 I 
30 7,950.19 I 
5 7,952.07 I 
6 7,998.75 I 
6 8,022.09 I 
75 8,026.50 I 
5 8,029.04 I 
15 8,039.08 I 
8 8,053.93 I 
15 8,068.98 I 
fy) 8,100.11 I 
13 8,128.76 I 
9 8,158.54 I 
Ss ¢ 8,180.74 I 
138 ¢ 8,248.95 I 
20 d 8,264.85 I 
75 8,281.62 I 
11 8,389.06 I 
5 8,415.73 I 
255,06 8,447.62 I 
1h 8,550.49 I 
15 8,575.92 I 
10 c¢ 8,595.84 I 
TECHNETIUM (Tc) 
Z = 43 
Tc land II 
Ref. 35 — C.H.C. 
Intensity Wavelength 
Air 
15 2,106.23 Il 
20 2,116.44 Il 
15 2,119.41 I 
30 2,156.27 I 
30 2,185.39 I 
30 2,189.06 I 
40 2,193.35 I 
10 2,266.22 Il 
10 2,282.12 I 
10 2,282.71 I 
50 2,285.45 I 
100 2,298.08 I 
30 2,416.22 I 
50 2,423.23 I 
20 2,424.54 I 
20 2,435.83 I 
10 2,436.99 I 
80 w 2,463.69 I 
20 2,465.09 I 
30 2,466.87 I 
20 2,475.11 I 
50 2,480.70 I 
50 2,483.22 I 
20 2,486.50 I 
25 2,492.72 I 
20 2,493.43 I 
100 2,496.77 Il 
30 2,510.17 I 
80 2,529.34 Il 
500 2,543.23 Il 
60 2,544.81 Il 
50 2,547.92 Il 
50 2,558.61 Il 
50 2,567.01 Il 


TECHNETIUM (Cont.) 


2,575.06 
2,576.28 
2,577.86 
2,578.79 
2,589.86 
2,590.19 
2,592.82 
2,597.19 
2,608.86 
2,609.99 
2,614.23 

2,615.87 
2,618.28 
2,634.91 

2,636.36 
2,641.26 
2,642.37 
2,644.50 
2,647.01 

2,649.21 

2,652.35 
2,653.57 
2,654.31 

2,660.88 
2,662.30 
2,681.19 
2,683.14 
2,683.89 
2,693.11 

2,696.64 
2,702.27 
2,702.96 
2,707.90 
2,708.78 
2,715.20 
2,723.55 
2,726.69 
2,728.47 
2,730.53 
2,732.87 
2,736.23 
2,736.83 
2,737.97 
2,738.83 
2,755.76 
2,762.13 
2,762.34 
2,765.95 
2,766.89 
2,777.31 

2,778.91 

2,781.22 
2,782.05 
2,785.59 
2,788.89 
2,789.25 
2,794.53 
2,795.65 
2,795.78 
2,802.81 

2,803.02 
2,808.36 
2,809.65 
2,811.61 

2,814.86 
2,819.46 
2,821.35 
2,828.04 
2,831.18 
2,840.38 
2,845.04 
2,846.39 
2,849.20 
2,850.96 
2,857.13 
2,859.11 
2,864.49 
2,868.09 
2,887.73 
2,888.46 
2,889.20 
2,893.16 
2,893.45 
2,894.32 
2,896.34 
2,903.81 
2,913.15 
2,921.91 
2,923.34 


= 


2,928.20 
2,933.89 
2,955.93 
2,973.65 
2,979.34 
2,985.36 
3,010.83 
3,017.23 
3,021.56 
3,022.66 
3,023.68 
3,025.26 
3,026.89 
3,033.16 
3,034.57 
3,036.88 
3,037.90 
3,038.23 
3,042.64 
3,051.55 
3,052.47 
3,062.11 
3,062.36 
3,064.67 
3,066.60 
3,068.34 
3,076.24 
3,089.34 
3,099.10 
3,099.52 
3,108.25 
3,109.15 
3,115.98 
3,119.17 
3,119.66 
3,122.64 
3,131.23 
3,150.26 
3,161.67 
3,173.30 
3,180.30 
3,182.37 
3,183.11 
3,195.20 
3,197.53 
3,202.83 
3,212.02 
3,220.74 
3,230.02 
3,237.02 
3,241.84 
3,244.19 
3,252.05 
3,256.10 
3,261.94 
3,287.14 
3,298.84 
3,300.77 
3,305.89 
3,310.65 
3,313.65 
3,325.55 
3,327.10 
3,330.77 
3,332.47 
3,350.56 
3,350.83 
3,366.75 
3,386.67 
3,392.23 
3,394.18 
3,396.90 
3,397.83 
3,398.33 
3,402.10 
3,403.93 
3,405.33 
3,407.28 
3,408.33 
3,411.80 
3,418.20 
3,419.10 
3,427.85 
3,431.75 
3,434.70 
3,435.68 
3,437.44 
3,438.73 
3,443.47 


3 


8 


= _ _ 


— 
eel ee ee ce 
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tel 


3,451.05 
3,456.85 
3,457.24 
3,457.60 
3,466.28 
3,470.51 
3,475.18 
3,475.59 
3,484.62 
3,486.23 
3,490.30 
3,493.39 
3,494.62 
3,499.14 
3,500.70 
3,501.24 
3,502.70 
3,507.19 
3,508.27 
3,510.91 
3,525.83 
3,526.18 
3,529.83 
3,534.88 
3,535.51 
3,538.12 
3,538.68 
3,541.77 
3,549.72 
3,550.64 
3,559.75 
3,560.32 
3,565.22 
3,568.85 
3,570.65 
3,575.42 
3,580.06 
3,581.26 
3,582.08 
3,582.63 
3,587.94 
3,593.47 
3,594.57 
3,595.66 
3,607.32 
3,607.62 
3,608.27 
3,618.94 
3,627.36 
3,630.39 
3,635.15 
3,636.07 
3,638.22 
3,638.85 
3,639.38 
3,640.23 
3,648.04 
3,651.47 
3,658.59 
3,661.45 
3,664.92 
3,679.15 
3,680.32 
3,684.74 
3,692.76 
3,703.83 
3,704.80 
3,706.70 
3,707.63 
3,708.26 
3,712.26 
3,712.82 
3,715.94 
3,718.86 
3,723.67 
3,724.40 
3,726.35 
3,727.36 
3,729.18 
3,731.74 
3,737.42 
3,745.01 
3,746.15 
3,746.84 
3,752.13 
3,754.37 
3,758.54 
3,761.81 
3,768.77 


Dee en ee ee ee i ee ee a ee a ee 


zo 


3,771.03 
3.77727 
3,779.37 
3,780.68 
3,784.06 
3,786.06 
3,791.28 
3,791.73 
3,797.44 
3,797.77 
3,814.67 
3,816.89 
3,824.47 
3,828.54 
3,830.35 
3,832.45 
3,832.82 
3,837.56 
3,841.31 
3,845.97 
3,847.60 
3,851.22 
3,856.73 
3,863.07 
3,864.11 
3,868.24 
3,875.66 
3,879.16 
3,880.72 
3,892.12 
3,893.22 
3,899.83 
3,919.38 
3,923.66 
3,927.57 
3,933.70 
3,946.57 
3,947.09 
3,955.73 
3,979.64 
3,980.35 
3,984.97 
3,987.78 
3,994.04 
3,994.51 
3,996.97 
4,004.69 
4,007.14 
4,012.00 
4,016.68 
4,017.22 
4,020.76 
4,031.63 
4,039.25 
4,041.78 
4,049.11 
4,051.95 
4,053.18 
4,056.08 
4,083.54 
4,088.71 
4,093.69 
4,095.67 
4,110.22 
4,115.08 
4,119.27 
4,124.22 
4,128.27 
4,134.81 
4,139.12 
4,139.85 
4,141.27 
4,144.95 
4,145.08 
4,147.62 
4,165.61 
4,167.42 
4,169.68 
4,170.27 
4,172.53 
4,176.28 
4,186.51 
4,218.61 
4,238.19 
4,262.27 
4,262.69 
4,274.97 
4,278.90 
4,297.06 
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TECHNETIUM (Cont.) 


400 


c 


4,336.86 
4,358.49 
4,359.26 
4,429.59 
4,481.53 
4,487.06 
4,495.03 
4,515.98 
4,522.84 
4,539.53 
4,542.09 
4,552.20 
4,552.85 
4,557.05 
4,564.54 
4,578.45 
4,593.35 
4,609.16 
4,616.86 
4,622.69 
4,624.96 
4,630.57 
4,633.15 
4,637.50 
4,643.28 
4,648.33 
4,660.21 

4,669.30 
4,672.17 
4,678.90 
4,689.36 
4,694.28 
4,706.92 
4,714.22 
4,717.77 
4,719.02 
4,719.28 
4,736.51 

4,740.61 

4,749.61 

4,752.72 
4,762.36 
4,771.54 
4,773.89 
4,783.92 
4,785.60 
4,790.48 
4,791.62 
4,799.98 
4,805.69 
4,809.42 
4,816.79 
4,820.74 
4,831.35 
4,834.37 
4,835.39 
4,841.36 
4,853.59 
4,857.21 

4,862.19 
4,866.73 
4,870.77 
4,888.70 
4,890.88 
4,891.92 
4,892.49 
4,908.51 

4,909.57 
4,913.02 
4,914.70 
4,920.67 
4,923.60 
4,948.06 
4,976.34 
4,995.00 
5,002.67 
5,005.74 
5,014.52 
5,026.24 
5,026.79 
5,027.89 
5,032.45 
5,055.27 
5,058.33 
5,060.69 
5,090.74 
5,096.28 
5,103.24 
5,104.32 


ne ee 


5,109.81 
5,120.60 
5,139.26 
5,150.63 
5,161.81 
5,174.81 
5,206.56 
5,225.55 
5,260.22 
5,261.44 
5,275.51 
5,285.07 
5,305.31 
5,314.96 
5,320.20 
5,334.79 
5,353.48 
5,356.63 
5,358.65 
5,360.14 
5,375.20 
5,423.05 
5,447.40 
5,451.90 
5,455.95 
5,471.96 
5,483.01 
5,485.37 
5,506.89 
5,524.11 
5,528.23 
5,541.94 
5,543.63 
5,550.53 
5,589.02 
5,602.23 
5,620.45 
5,629.94 
5,642.13 
5,644.94 
5,656.00 
5,672.15 
5,687.30 
5,689.05 
5,725.31 
5,771.47 
5,794.65 
5,799.85 
5,814.24 
5,831.48 
5,836.33 
5,923.36 
5,924.47 
5,926.29 
5,931.93 
6,032.36 
6,047.99 
6,065.09 
6,085.23 
6,099.39 
6,102.96 
6,120.68 
6,130.80 
6,132.23 
6,184.70 
6,192.66 
6,244.18 
6,312.18 
6,354.86 
6,356.73 
6,389.87 
6,408.83 
6,455.90 
6,461.93 
6,470.27 
6,491.68 
6,526.82 
6,579.24 
6,625.57 
6,673.66 
6,687.10 
6,786.00 
6,798.63 
6,856.90 
7,002.37 
7,016.57 
7,086.18 
7,093.12 
7,141.28 
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200 c 7,157.62 I 
70 7,256.08 I 
100 7,322.38 I 
80 7,329.14 I 
100 7,396.80 I 
100 c 7,402.61 I 
200 7,405.36 I 
60 7,427.15 I 
150 7,434.12 I 
600 7,452.49 I 
60 7,461.59 I 
80 7,534.95 I 
800 7,540.26 I 
80 7,543.39 I 
200 7,574.02 I 
500 7,579.26 I 
90 7,624.53 I 
100 7,684.45 I 
500 7,697.37 I 
80 c 7,698.19 I 
800 c 7,793.04 I 
60 7,798.28 I 
60 7,816.74 I 
800 7,817.72 I 
100 7,856.38 I 
200 7,861.44 I 
400 d 7,871.25 I 
60 c 7,874.76 I 
70 7,965.45 I 
500 7,999.73 I 
200 8,126.55 I 
200 8,170.55 I 
150 8,205.27 I 
100 8,206.49 I 
150 8,211.31 I 
500 c¢ 8,237.08 I 
200 8,308.15 I 
200 8,309.16 i 
60 8,315.50 I 
100 8,531.06 I 
100 8,543.61 I 
100 c¢ 8,707.21 I 
100 c 8,737.93 I 
200 c 8,829.82 I 
TELLURIUM (Te) 
Z= §2 
Teland II 
Ref. 1, 344—347 — C.H.C. 
Intensity Wavelength 
Vacuum 
6 799.60 II 
8 802.28 II 
6 942.62 II 
6 1,003.73 Il 
6 1,007.80 Il 
5 1,014.27 Il 
5 1,022.79 II 
6 1,057.00 Il 
8 1,059.51 Il 
6 1,068.86 II 
8 1,077.66 II 
6 1,090.11 II 
6 1,144.04 II 
5 1,153.10 Il 
10 1,161.42 II 
10 1,174.34 Il 
12 1,175.79 Il 
9 1,208.54 Il 
5 1,213.00 II 
9 1,220.98 II 
9 1,253.62 Il 
9 1,270.52 Il 
af 1,274.76 Il 
8 1,306.53 Il 
10 1,324.92 Il 
7 1,336.42 Il 
vé 1,345.20 Il 
9 1,363.24 Il 
8 1,366.73 I 
10 1,374.80 II 
6 1,395.22 Il 
6 1,439.52 II 
6 1,465.25 II 
if 1,489.56 II 
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3,104.44 
3,132.58 
3,160.66 
3,175.14 
3,189.83 
3,211.21 


TELLURIUM (Cont.) 


60 
30 
30 
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888 


150 


3,256.80 
3,268.77 
3,282.63 
3,321.92 
3,323.11 
3,329.22 
3,352.10 
3,362.79 
3,374.10 
3,406.79 
3,419.63 
3,442.25 
3,455.12 
3,456.88 
3,480.32 
3,483.67 
3,486.11 
3,521.11 
3,552.19 
3,611.78 
3,617.57 
3,644.46 
3,679.26 
3,725.66 
3,797.22 
3,800.92 
3,905.67 
3,918.54 
3,931.49 
3,947.98 
3,969.22 
3,975.94 
3,981.77 
4,006.52 
4,011.69 
4,029.73 
4,047.17 
4,048.88 
4,073.48 
4,101.04 
4,127.32 
4,163.55 
4,169.77 
4,179.29 
4,211.31 
4,225.73 
4,246.47 
4,251.15 
4,261.11 
4,264.36 
4,273.43 
4,285.85 
4,320.90 
4,361.28 
4,364.00 
4,377.12 
4,385.10 
4,396.00 
4,478.63 
4,537.07 
4,557.78 
4,630.62 
4,641.12 
4,654.37 
4,686.91 
4,696.38 
4,706.53 
4,766.05 
4,771.56 
4,784.87 
4,827.14 
4,831.28 
4,842.90 
4,865.12 
4,866.24 
4,885.22 
4,904.44 
4,961.88 
5,000.82 
5,083.0 
5,148.7 
5,449.84 
5,487.95 
5,576.35 
5,649.26 
5,666.20 
5,708.12 
5,733.5 
5,755.85 


is >a 


z= 


a 


> 


9,977.13 

9,979.31 

9,985.85 
10,051.41 
10,091.01 
10,099.57 
10,106.05 
10,118.08 
10,151.06 
10,300.56 
10,323.05 


ce 
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745 10,493.57 
197 10,509.86 
1,880 10,918.34 
298 11,007.80 
10,200 11,089.56 
508 11,163.74 
6,620 11,487.23 
280 11,978.96 
188 12,566.24 
389 12,589.19 
161 12,805.50 
400 13,104.18 
1,580 13,247.75 
483 13,316.63 
217 14,037.09 
144 14,072.53 
434 14,335.74 
220 14,417.46 
1,050 14,513.51 
129 14,554.68 
1,480 15,452.45 
2,430 15,546.23 
3,760 16,403.90 
1,960 17,303.54 
2,780 18,291.59 
394 18,777.30 
269 19,623.52 
239 20,147.54 
1,020 21,043.73 
464 21,602.50 
37 21,799.64 
74 22,555.29 
48 22,755.66 
27 23,294.94 
17 23,978.70 
25 24,059.04 
13 26,428.62 
38 26,539.17 
15 26,553.74 
7 27,179.26 
TERBIUM (Tb) 
Z = 65 
Tb I and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 
29 2,577.73 Il 
110 2,584.61 II 
29 2,590.31 Il 
29 2,591.42 Il 
24 2,592.64 II 
55 2,597.71 Il 
40 2,602.93 Il 
110 2,608.57 Il 
40 2,616.90 
130 2,628.69 II 
55 2,655.96 Il 
50 2,661.40 Il 
24 2,661.64 Il 
55 2,667.64 Il 
50 2,668.86 Il 
140 2,669.29 Il 
40 2,674.13 II 
40 2,674.69 Il 
29 2,678.15 II 
40 2,683.97 Il 
35 2,687.82 Il 
50 2,691.90 ll 
35 2,693.05 II 
55 2,693.41 II 
35 2,695.46 Il 
50 2,696.83 Il 
190 2,704.07 rT 
130 2,736.24 Il 
160 2,759.47 ll 
270 2,769.53 ll 
130 2,784.49 I 
180 2,800.51 ll 
250 2,802.75 Il 
250 2,809.30 II 
180 2,812.64 Il 
190 2,852.14 Il 
110 2,857.68 Il 


Lee ele ell ee el el ee 


2,886.29 
2,894.45 
2,897.44 
2,898.86 
2,901.54 
2,910.30 
2,914.75 
2,915.30 
2,915.60 
2,916.24 
2,918.89 
2,924.16 
2,924.53 
2,932.89 
2,940.05 
2,956.21 
2,968.87 
2,977.78 
2,987.03 
2,988.57 
2,996.00 
2,999.03 
3,005.52 
3,009.30 
3,010.59 
3,016.18 
3,019.17 
3,020.29 
3,023.43 
3,027.33 
3,031.60 
3,044.96 
3,051.13 
3,053.24 
3,053.55 
3,062.78 
3,064.09 
3,065.69 
3,067.20 
3,069.03 
3,070.05 
3,072.60 
3,078.86 
3,082.36 
3,086.78 
3,088.43 
3,089.58 
3,102.54 
3,102.96 
3,117.89 
3,119.62 
3,121.94 
3,123.05 
3,124.54 
3,131.35 
3,134.26 
3,139.64 
3,140.06 
3,145.22 
3,146.67 
3,147.04 
3,147.15 
3,148.71 
3,155.62 
3,162.42 
3,162.93 
3,165.74 
3,167.52 
3,168.32 
3,169.84 
3,173.76 
3,174.66 
3,180.54 
3,183.88 
3,187.26 
3,188.03 
3,194.69 
3,195.60 
3,199.56 
3,218.93 
3,219.98 
3,230.03 
3,231.06 
3,239.60 
3,240.00 
3,252.32 
3,262.97 
3,263.87 
3,264.90 


TERBIUM (Cont.) 


3,266.40 
3,274.14 
3,274.33 
3,277.32 
3,280.31 
3,281.40 
3,283.10 
3,285.04 
3,287.55 
3,291.56 
3,293.07 
3,295.33 
3,298.66 
3,304.95 
3,307.44 
3,308.51 

3,314.38 
3,321.15 
3,322.28 
3,323.38 
3,323.89 
3,324.40 
3,329.08 
3,334.48 
3,336.70 
3,338.03 

3,339.00 
3,347.27 
3,348.07 
3,349.42 
3,362.25 

3,364.93 
3,370.61 

3,371.50 
3,372.36 
3,372.72 
3,375.03 

3,378.73 
3,378.86 
3,382.80 
3,390.60 
3,391.28 
3,398.35 
3,399.10 
3,400.53 
3,400.86 
3,402.33 
3,410.40 
3,410.68 
3,413.76 
3,416.24 
3,420.34 
3,430.61 

3,433.26 
3,439.72 
3,440.37 
3,444.58 
3,446.40 
3,449.46 
3,454.06 
3,460.38 
3,462.97 
3,468.03 
3,471.73 
3,472.37 
3,472.79 
3,473.00 
3,480.17 
3,483.04 
3,483.69 
3,489.51 

3,492.00 
3,494.21 
3,495.36 
3,500.84 
3,507.45 
3,509.17 
3,510.10 
3,513.10 
3,519.76 
3,523.66 
3,525.14 
3,525.61 
3,536.32 
3,537.94 
3,540.24 
3,543.89 
3,551.03 
3,551.96 


3,558.77 
3,561.74 
3,562.90 
3,565.74 
3,567.35 
3,568.52 
3,568.98 
3,572.07 
3,579.20 
3,585.03 
3,587.44 
3,596.38 
3,598.06 
3,600.44 
3,604.90 
3,611.33 
3,614.63 
3,615.66 
3,616.58 
3,617.86 
3,619.73 
3,625.54 
3,626.50 
3,629.44 
3,633.29 
3,638.46 
3,641.66 
3,647.06 
3,647.75 
3,650.40 
3,654.88 
3,658.88 
3,663.12 
3,676.35 
3,677.89 
3,682.26 
3,688.15 
3,691.15 
3,692.95 
3,693.58 
3,696.85 
3,700.12 
3,702.86 
3,703.12 
3,703.92 
3,709.30 
3,711.76 
3,719.45 
3,729.91 
3,732.39 
3,743.09 
3,745.04 
3,747.17 
3,747.34 
3,755.24 
3,757.44 
3,757.90 
3,759.35 
3,761.14 
3,765.14 
3,776.49 
3,779.22 
3,783.53 
3,787.22 
3,789.92 
3,792.20 
3,793.55 
3,801.80 
3,806.85 
3,830.26 
3,833.42 
3,842.50 
3,845.61 
3,848.73 
3,869.75 
3,874.17 
3,883.34 
3,888.22 
3,894.64 
3,895.99 
3,896.58 
3,897.89 
3,899.20 
3,901.33 
3,908.06 
3,909.14 
3,909.55 
3,915.43 
3,919.52 
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3,922.10 
3,922.74 
3,925.45 
3,935.24 
3,939.52 
3,946.89 
3,958.36 
3,976.84 
3,981.87 
3,983.85 
3,999.40 
4,002.19 
4,002.59 
4,005.47 
4,010.04 
4,012.75 
4,013.26 
4,019.14 
4,020.47 
4,022.88 
4,024.77 
4,031.66 
4,032.28 
4,033.03 
4,036.22 
4,038.86 
4,051.86 
4,052.87 
4,054.12 
4,060.37 
4,060.87 
4,061.58 
4,063.89 
4,066.22 
4,075.22 
4,081.24 
4,086.60 
4,092.19 
4,094.37 
4,094.49 
4,103.90 
4,105.37 
4,112.50 
4,119.92 
4,143.51 
4,144.41 
4,158.53 
4,169.09 
4,169.32 
4,171.05 
4,172.60 
4,172.82 
4,173.47 
4,186.21 
4,187.16 
4,196.74 
4,201.00 
4,203.74 
4,206.49 
4,213.50 
4,214.42 
4,215.09 
4,217.56 
4,219.16 
4,224.28 
4,226.45 
4,231.89 
4,232.82 
4,235.35 
4,255.24 
4,258.23 
4,263.66 
4,266.34 
4,269.69 
4,275.21 
4,278.52 
4,285.13 
4,289.70 
4,298.36 
4,299.90 
4,302.95 
4,307.18 
4,310.42 
4,311.56 
4,313.25 
4,318.83 
4,322.23 
4,325.83 
4,326.43 
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c 


4,789.91 
4,801.87 

4,813.77 

4,837.59 

4,840.39 

4,842.69 

4,844.89 

4,854.81 

4,856.54 

4,858.87 

4,875.57 

4,876.12 

4,881.15 

4,894.33 

4,915.90 
4,924.09 

4,926.83 

4,928.93 

4,931.79 
4,970.99 
4,971.42 
4,973.04 
4,980.16 
4,980.56 
4,993.82 
4,995.84 
4,997.95 

5,006.10 
5,022.16 
5,024.24 
5,024.65 
$,033.12 
5,042.06 
5,054.30 
5,065.79 
5,078.25 

5,080.05 

5,081.11 

5,089.12 
5,089.66 
5,101.09 
5,108.56 
5,118.39 
5,120.18 
5,131.69 
5,141.08 
5,147.58 
5,164.27 
5,170.13 
$,170.61 

5,176.51 

5,179.97 
5,184.59 
5,186.13 
5,188.48 
5,198.86 
5,202.77 
5,204.55 
5,207.97 
5,214.28 
5,221.99 
5,228.12 
5,235.11 

5,248.71 

5,262.11 
5,275.03 
5,281.05 
5,304.72 
5,308.19 
5,309.46 
5,319.23 
5,331.04 
5,337.90 
5,338.59 
5,347.83 
5,354.88 
5,369.72 
5,375.98 
5,402.06 
5,413.65 
5,416.20 
5,424.10 
5,426.43 
5,443.38 
5,457.00 
5,459.81 
5,470.34 
5,481.45 
5,509.61 
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5,514.54 
$,524.12 
5,525.62 
5,565.93 
5,638.80 
5,685.74 
5,686.48 
5,747.58 
5,762.66 
5,785.18 
5,795.64 
5,803.13 
5,815.36 
$5,842.97 
5,851.07 
§,870.62 
5,898.84 
5,902.40 
5,904.71 
5,920.78 
5,939.38 
5,940.17 
5,951.17 
5,967.34 
6,038.97 
6,039.38 
6,104.29 
6,292.43 
6,331.68 
6,334.91 
6,446.87 
6,518.68 
6,574.04 
6,581.82 
6,607.17 
6,677.94 
6,702.61 
6,706.79 
6,785.12 
6,794.58 
6,874.18 
6,896.37 
6,899.95 
6,901.98 
7,005.99 
7,082.85 
7,089.22 
7,112.69 
7,187.48 
7,195.89 
7,204.28 
7,234.98 
7,257.73 
7,311.57 
7,348.88 
7,398.27 
7,424.24 
7,429.62 
7,472.15 
7,484.54 
7,495.45 
7,496.12 
7,499.69 
7,511.40 
7,519.77 
7,557.59 
7,582.03 
7,587.49 
7,590.24 
7,596.44 
7,601.18 
7,616.01 
7,624.05 
7,627.81 
7,639.05 
7,672.72 
7,694.74 
7,706.16 
7,726.97 
7,737.63 
7,793.20 
7,807.33 
7,832.91 
7,855.79 
7,864.99 
7,885.70 
7,913.11 
7,927.90 
7,955.31 


11 7,998.03 I 
17 8,001.04 I 
13h 8,010.16 ll 
30 8,025.42 Il 
6 8,053.80 I 
19 8,067.35 ll 
30 8,085.06 ll 
27 8,164.17 I 
13 8,171.70 I 
65 8,194.82 ll 
95 8,212.57 1 
11 8,214.33 I 
8 8,259.08 I 
40 8,450.06 Il 
8 hh 8,465.80 ll 
13 8,502.70 I 
30 h 8,511.80 I 
45 8,583.45 II 
30 8,603.40 I 
9 8,678.25 I 
65 8,765.74 ll 
TbIV 
Ref. 302 — J.R. 
Intensity Wavelength 
Vacuum 
30 1,176.58 IV 
30 1,192.01 IV 
70 1,200.58 IV 
50 1,213.94 IV 
80 1,221.22 IV 
500 1,235.04 IV 
1,000 1,259.40 IV 
300 1,301.48 IV 
300 1,308.30 IV 
600 1,311.70 IV 
700 1,315.12 IV 
500 1,325.56 IV 
1,000 1,327.67 IV 
100 1,367.56 IV 
400 1,367.71 IV 
700 1,369.64 1V 
1,000 1,373.86 IV 
400 1,376.46 IV 
200 1,378.23 1V 
300 1,381.00 IV 
100 1,382.83 IV 
20 1,389.92 IV 
200 1,516.17 IV 
50 1,530.10 IV 
5,000 1,595.39 IV 
2,000 1,633.19 IV 
300 1,649.38 IV 
400 1,654.75 IV 
400 1,667.58 IV 
200 1,672.55 IV 
400 1,681.98 IV 
5 1,684.46 IV 
100 1,685.37 IV 
400 1,691.95 IV 
10 1,695.23 IV 
300 1,698.36 IV 
30 1,701.60 IV 
50 1,704.79 IV 
20 1,705.05 IV 
‘3 1,943.94 IV 
50 1,970.90 IV 
Air 
2,000 2,027.79 IV 
200 2,029.22 IV 
400 2,048.88 IV 
200 2,078.83 IV 
1,000 2,089.98 IV 
1,000 2,332.54 IV 
100 2,436.01 IV 
THALLIUM (TI) 
Z = 81 
Tl I and II 


Ref. 1, 195, 348, 354 — C.H.C. 
Intensity Wavelength 


Vacuum 
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THALLIUM (Cont.) 


20 4,274.98 Il 
40 4,306.80 it 
2 4,359.9 I 
8 4,490.77 ll 
20 4,737.05 I 
15 4,981.35 II 
25 5,078.54 II 
25 5,152.14 II 
6 5,181.95 I 
6 5,183.10 II 
18,000 5,350.46 I 
[Sod 5,384.85 II 
7 5,409.92 II 
10 5,410.97 II 
25 5,949.48 Il 
10 6,179.98 Il 
cad 6,239.03 II 
10 6,378.32 Il 
16 h 6,549.84 I 
6 h 6,713.80 I 
10 6,966.5 II 
3 7,493.6 I 
2 7,678.93 I 
10 7,815.80 I 
8 8,130.0 I 
20 8,373.6 I 
8 8,445.8 Il 
10 8,474.27 I 
8 8,632.9 II 
10 8,664.1 Il 
4 8,850.4 I 
5 8,976.75 I 
3 9,038.4 I 
20 9,130. Il 
20 9,130.5 I 
Zan 9,183.1 1 
4 9,225. Il 
2) On 9,252.6 I 
3 9,254. Il 
40 9,509.4 I 
10 9,863.4 I 
20 9,930.4 I 
2 9,937.4 I 
30 10,011.9 I 
40 10,488.80 I 
5 11,101.61 I 
4 11,483.7 I 
1,000 11,512.82 I 
5 11,592.9 I 
15 12,491.8 I 
150 12,736.4 I 
700 13,013.2 I 
THI 
Ref. 355 — C.H.C. 
Intensity Wavelength 
Vacuum 
7 123.57. Il 
10 1,266.33 Il 
4 1,332.36 Ill 
10 1,477.14 Ill 
4 1,506.37 Ill 
8 1,558.67 Il 
8 1,660.05 Wl 
Air 
6 3,163.53 Il 
3 3,300.80 Ill 
9 3,456.34 Il 
4 3,507.41 Ill 
6 3,933.05 Ill 
2 3,946.02 Ill 
3 4,109.85 Ill 
4 4,155.75 Ill 
6 4,269.81 Ill 
2 4,380.57 lil 
4 5,086.99 Ill 
4 5,362.40 Ill 
2 5,499.4 Ill 
5 5,927.8 Ill 
4 8,001. Il 
TIIV 
Ref. 356 — C.H.C. 
Intensity Wavelength 
—_ eae 
Vacuum 


7 531.26 IV 
10 570.49 IV 
4 597.01 IV 
1 868.99 IV 
3 912.74 IV 
8 917.31 IV 
30 1,028.69 IV 
20 1,034.73 IV 
20 1,036.61 IV 
10 1,049.48 IV 
10 1,057.56 IV 
20 1,068.04 IV 
20 1,070.47 IV 
30 1,079.68 IV 
5 1,079.70 IV 
2 1,092.90 IV 
4 1,094.41 IV 
6 1,099.60 IV 
4 1,125.52 IV 
5 1,139.30 IV 
3 1,144.07 IV 
3 1,225.45 IV 
6 1,273.03 IV 
3 1,304.55 IV 
6 1,323.66 IV 
7 1,337.10 IV 
7 1,358.56 IV 
5 1,374.62 IV 
7 1,377.75 IV 
8 1,404.60 IV 
5 1,412.93 IV 
6 1,434.72 IV 
5 1,449.37 IV 
5 1,883.2 IV 
3 1,974.6 IV 
THORIUM (Th) 
Z = 90 
ThI and II 
Ref. 1, 97, 98 — J.G.C. 
Intensity Wavelength 
Air 
190 2,377.84 I 
500 2,565.593 ll 
270 2,566. 588 ul 
200 2,576.688 I 
230 2,589.059 ll 
230 2,597.047 I 
230 2,600. 882 I 
230 2,618.91 ll 
270 2,623.448 iT 
270 2,625.737 I 
270 2,641.488 7 
170 2,650. 583 Il 
360 2,684.288 Il 
480 2,692.416 ll 
100 2,695.553 ll 
270 2,703.957 Il 
170 2,708.176 ll 
230 2,721.691 ll 
170 2,722.380 Il 
250 2,729.327 ll 
250 2,732.808 ll 
520 2,747.155 ll 
100 2,749.531 ul 
410 2,752.166 Ul 
130 2,760.391 I 
100 2,765.124 I 
270 2,768.841 ll 
200 2,770.815 ll 
200 2,771.51 FT 
70 2,773.951 Il 
70 2,797.737 ll 
70 2,814.319 ll 
45 2,816.071 ll 
100 2,820.336 ul 
100 2,822.025 Il 
170 2,826.856 ll 
70 2,830.442 I 
800 2,832.315 Ul 
,200 2,837.295 iH 
320 2,842.812 ll 
270 2,851.260 I 
220 2,861.42 Ht 
550 2,870.406 ll 
320 2,884,289 Ul 
360 2,885.048 II 


8 


2,887.818 
2,899.720 
2,910.60 

2,919,840 
2,925.051 
2,928.254 
2,942.860 
2,949.068 
2,968.686 
2,974.011 
2,988,232 
3,002.400 
3,008.497 
3,026.575 
3,034.065 
3,035.110 
3,049,092 
3,061,699 
3,067.729 
3,078.828 
3,080.217 
3,088.470 
3,102.664 
3, 108.296 
3,119,526 
3, 122.963 
3,124.387 
3,125.507 
3,131.070 
3,139.306 
3,142.835 
3,146.044 
3,150.455 
3,154.301 
3,154.775 
3, 166.099 
3,169.328 
3,175.726 
3,179.048 
3,180.193 
3,184,948 
3,188.233 
3,210.308 
3,221.292 
3,229.009 
3,235.84 

3,238.116 
3,251.915 
3,256,274 
3,262.668 
3,285.752 
3,287.789 
3,291.739 
3,292.520 
3,304.238 
3,321.45 

3,324.752 
3,325,120 
3,334.604 
3,337.870 
3,351.228 
3,358.602 
3,367.819 
3,378.573 
3,385,531 
3,392.035 
3,402.70 

3,433.998 
3,435.976 
3,439.71 

3,462.851 
3,465.76 

3,468.219 
3,469.92 

3,479.173 
3,493,518 
3,511.67 

3,539,587 
3,544,018 
3,551.401 
3,559.451 
3,575.32 

3,592.780 
3,608,377 
3,609.445 
3,615.133 
3,617.12 

3,632.831 
3,635.943 
3,658.06 

3,659.51 


3,668.140 
3,675,567 
3,711.304 
3,719.435 
3,719.98 

3,721.82 

3,733.672 
3,741,183 
3,747,539 
3,752,569 
3,757.694 
3,762.88 

3,780.966 
3,785.600 
3,803.075 
3,813,068 
3,828.384 
3,839.74 

3,841.960 
3,854.511 
3,859.840 
3,863.405 
3,875.374 
3,905. 186 
3,929.669 
3,948.964 
3,972.155 
3,980.089 
3,994,549 
4,003.307 
4,007.02 

4,008,210 
4,009.056 
4,012.495 
4,019,129 
4,022.07 

4,025.65 

4,030.842 
4,036.047 
4,036.565 
4,041.20 

4,050.887 
4,063.407 
4,069.202 
4,085.04 

4,086.520 
4,094.747 
4,105.34 

4,108,420 
4,112.754 
4,115.758 
4,116.713 
4,127.411 
4,131.002 
4,132.753 
4,134,067 
4,140,235 
4,142.701 
4,148.18 

4,149.986 
4,156.51 

4,165.766 
4,170.47 

4,178.060 
4,179.71 

4,208.890 
4,273.357 
4,277.313 
4,282.042 
4,297.306 
4,299.839 
4,307.176 
4,309.99 

4,318.416 
4,342.255 
4,344,327 
4,365.930 
4,381,860 
4,391.110 
4,392.974 
4,412.74 

4,414.486 
4,432.963 
4,465,341 

4,510.526 
4,530.319 
4,535.255 
4,545.915 
4,570.972 
4,631.761 

4,740.529 


THORIUM (Cont.) 


140 


4,752.414 
4,826.700 
4,858 .333 
4,863.16 

4,919,816 
5,002.097 
5,015.889 
5,017.255 
5,028.61 

5,044.719 
5,049.796 
5,055.347 
5,058.56 

5,067.974 
5,098.043 
5,110.86 

5,143.267 
5,148.21 

5,151.612 
5,154.243 
5,158.604 
5,160.730 
5,164.98 

5,176.961 
5,190.87 

5,195.814 
5,198.800 
5,199.164 
5,211.230 
5,216.59 

5,218.53 

5,231.160 
5,233.225 
5,247.654 
5,277.500 
5,307.466 
5,325.145 
5,326.976 
5,343.581 
5,351.126 
5,390.466 
5,392.57 

5,415.46 

5,425.678 
5,435.893 
5,449.479 
5,539.262 
5,539.911 
5,558.342 
5,564.20 

5,587.026 
5,604.51 

5,639.746 
5,645.89 

5,700.918 
5,707.103 
5,720.183 
5,760.551 
5,815.422 
5,914.671 
5,989.045 
5,994.129 
6,007.072 
6,015.422 
6,044.433 
6,073.104 
6,087.262 
6,099.084 
6,104.57 

6,112.838 
6,120.56 

6, 169.822 
6,182.622 
6,193.86 

6,234.856 
6,261 .064 
6,261.418 
6,274.117 
6,279.16 

6,327.278 
6,342.860 
6,376.931 
6,411.899 
6,413.615 
6,457.283 
6,462.614 
6,531.342 
6,583.907 
6,588.540 
6,593 .940 
6,605.417 


6,619.947 
6,644.66 
6,662. 269 
6,756.453 
6,889.30 
6,911.227 
6,943.61! 
6,989.656 
6,993.03 
7,000. 806 
7,018,569 
7,045.80 
7,053.61 
7,075.33 
7,084,171 
7,089.33 
7,100.51 
7,124.562 
7,154.954 
7,168.896 
7,191.13 
7,208.006 
7,212.69 
7,217.76 
7,218.054 
7,305.40 
7,385.501 
7,428.940 
7,430.254 
7,481.35 
7,525.51 
7,567.74 
7,585.69 
7,585.78 
7,647.380 
7,685.30 
7,731.72 
7,787.79 
7,788.937 
7,817.771 
7,847.540 
7,865.95 
7,900.31 
7,941.72 
7,978.974 
7,987.97 
8,032.433 
8,062.64 
8,138.477 
8,143.139 
8,159.729 
8,163.12 
8,186.914 
8,203.19 
8,275.629 
8,320.857 
8,330.45! 
8,403.79 
8,416.74 
8,421.227 
8,446.52 
8,478.360 
8,573.122 
8,591.83 
8,665.487 
8,748.033 
8,758.244 
8,842.07 
8,868.834 
8,957.97 
8,967.641 
9,399.09 
9,474. 882 
9,495.50 
9,497.19 
9,700.56 
9,746.46 
9,812.70 
9,826.45 
9,833.42 
10,039.364 
10,089. 138 
10,133.56 
10,419.57 
10,556.45 
10,723.92 
10,726.93 
10,942.24 
11,051.90 
11,230.259 
11,354.719 


— 


_ 
CS ee ee ne ee ee ee 


— 


15 11,703.46 I 
15 11,864.25 I 
15 11,940.64 I 
20 11,984.67 u 
15 12,018.72 I 
20 12,127.30 I 
20 12,194.16 ll 
15 12,206.89 I 
20 12,231.94 I 
15 12,338.00 I 
15 12,477.30 I 
20 12,646.54 I 
15 12,866.64 I 
15 12,940.65 7 
15 12,959.82 I 
15 13,145.90 Ul 
15 13,565.67 I 
15 14,090.25 I 
15 14,168.67 I 
15 14,424.54 I 
15 14,618.98 I 
15 14,654.91 I 
15 14,940.49 Il 
15 15,240.24 ll 
15 15,429.78 I 
15 15,831.75 I 
20 17,208.22 ll 
15 17,307.66 I 
15 17,381.91 I 
15 17,481.04 I 
15 17,584.52 I 
15 17,936.43 II 
15 18,811.88 I 
15 19,145.60 ll 
15 19,338.98 ul 
10 19,774.30 ll 
10 20,634.36 I 
10 20,692.06 ll 
10 22,264.35 ll 
Th III 
Ref. 157 — J.G.C. 
Intensity Wavelength 
Vacuum 
100 1,888.12 Ill 
Air 
50 2,149.18 lll 
50 2,162.82 lll 
50 2,199.74 III 
50 2,206.62 Wl 
50 2,291.59 lll 
100 2,301.18 WI 
100 2,319.52 Ill 
80 2,324.68 Hl 
150 2,335.50 ll 
100 2,340.58 ll 
100 2,363.06 ll 
50 2,368.91 ll 
100 2,371.42 ll 
80 2,381.47 ll 
100 2,391.48 ll 
200 2,413.50 lll 
50 2,424.54 ll 
200 2,427.94 Ill 
200 2,431.68 ll 
200 2,441.24 Ul 
100 2,463.66 Ill 
50 2,473.93 ll 
100 2,501.08 ul 
60 2,512.69 Wl 
50 2,514.31 ll 
100 4,555.73 Il 
50 4,589.28 Il 
100 5,376.13 ll 
50 5,447.18 Ul 
50 6,242.95 lll 
50 6,599.39 lll 
50 7,461.59 Ill 
50 8,105.14 Ill 
ThIv 
Ref. 156, 165 — J.G.C. 
Intensity Wavelength 
Vacuum 
4 797.53 IV 


1 835.55 IV 
30 846.91 IV 
1 854.02 IV 
30 882.39 IV 
12 886.66 IV 
100 1,565.85 IV 
70 1,682.22 IV 
30 1,684.01 IV 
150 1,707.37 IV 
200 1,959.02 IV 
Air 
200 2,002.34 IV 
100 2,066.70 IV 
20 2,143.91 IV 
30 2,146.81 IV 
1 2,242.11 IV 
2 2,261.26 IV 
i) 2,296.81 IV 
100 2,693.99 IV 
2 4,937.09 IV 
4 4,952.52 IV 
3 5,420.38 IV 
2 6,711.87 IV 
3 6,740.37 1V 
50 6,901.16 IV 
9,839.25 IV 
10,875.05 IV 
THULIUM (Tm) 
Z = 69 
Tm I and II 


Ref. 1 —C.H.C. 


Intensity Wavelength 


Air 

360 2,284.79 ul 
120 2,329.77 I 
70 2,340.92 I 
120 2,363.91 nt 
45 2,365.96 I 
160 2,367.11 ul 
150 2,383.68 Ul 
110 2,388.95 tt 
450 2,409.02 ul 
110 2,412.44 ll 
120 2,421.65 ll 
450 2,426.17 ll 
140 2,445.47 ll 
770 2,480.13 ll 
150 2,481.15 ll 
130 2,487.52 ul 
250 2,491.60 I 
100 2,499.54 11 
130 2,507.15 Il 
1,300 2,509.08 ll 
200 2,520.87 ll 
250 2,522.17 Ul 
180 2,524.11 Ul 
130 2,527.02 I 
110 2,527.42 Ul 
120 2,542.66 Ul 
360 2,552.76 I 
540 2,561.65 I 
150 2,563.86 ll 
430 2,588.27 I 
170 h 2,596.49 I 
110 2,601.09 I 
220 2,606.02 Ul 
810 2,607.06 TT 
730 2,624.33 ll 
210 2,640.76 nt 
130 2,646.45 ll 
160 2,650.27 I 
190 2,658.48 ll 
250 2,660.09 Il 
140 2,668.20 ul 
310 2,679.57 ul 
170 2,697.50 ul 
540 2,721.19 u 
200 2,744.08 u 
270 2,779.55 ll 
350 2,785.07 l 
680 2,794.60 Ul 
730 2,797.27 ll 
250 2,818.47 ll 
250 2,827.02 Ul 


THULIUM (Cont.) 


580 


2,827.92 
2,831.55 
2,844.67 
2,854.17 
2,860.12 
2,861.74 
2,869.23 
2,890.94 
2,918.27 
2,925.65 
2,926.74 
2,935.99 
2,951.26 
2,965.86 
2,973.22 
2,981.48 
2,986.52 
2,990.54 
2,993.26 
3,013.71 

3,014.65 

3,015.30 
3,017.09 
3,026.07 
3,042.35 

3,046.76 
3,050.73 

3,056.07 

3,073.08 

3,081.12 
3,098.60 
3,131.26 
3,133.89 
3,144.90 
3,146.16 
3,151.04 
3,157.34 
3,172.65 

3,172.83 

3,173.58 

3,195.33 

3,210.56 
3,210.82 
3,212.01 

3,231.51 

3,235.44 
3,236.81 

3,240.23 

3,241.54 
3,246.96 
3,247.46 
3,258.05 
3,261.65 
3,264.10 
3,266.64 
3,267.40 
3,268.99 
3,276.81 

3,283.40 
3,285.61 

3,291.00 
3,302.46 
3,306.01 

3,306.91 

3,308.01 

3,309.80 
3,310.59 
3,316.88 
3,318.65 
3,349.99 
3,354.86 
3,362.61 

3,374.50 
3,384.99 
3,397.50 
3,399.95 
3,410.05 
3,412.59 
3,416.59 
3,425.08 
3,425.63 
3,429.33 
3,429.96 
3,431.19 
3,441.50 
3,453.66 
3,462.20 
3,467.51 
3,476.69 


3,480.98 
3,481.75 

3,487.38 

3,492.58 

3,499.95 

3,513.02 

3,517.60 
3,534.85 

3,535.52 

3,536.21 

3,536.58 
3,537.91 

3,555.82 
3,557.79 
3,560.92 
3,563.88 
3,565.91 

3,566.47 
3,567.36 
3,574.06 
3,586.07 
3,608.77 
3,609.53 

3,638.41 

3,643.65 
3,647.72 
3,653.61 

3,665.81 

3,668.09 
3,677.98 
3,678.85 
3,694.74 
3,700.26 
3,701.36 
3,704.85 
3,717.91 

3,725.06 
3,734.12 
3,744.06 
3,751.81 

3,756.86 
3,761.33 
3,761.91 

3,783.55 
3,795.16 
3,795.75 
3,798.54 
3,798.75 
3,807.72 
3,810.72 
3,817.39 
3,826.39 
3,838.20 
3,840.87 
3,848.02 
3,857.84 
3,883.13 
3,883.44 
3,887.35 
3,890.53 
3,896.62 
3,900.79 
3,916.48 
3,928.66 
3,929.58 
3,949.27 
3,958.10 
3,995.58 
3,996.52 
4,024.23 
4,044.47 
4,094.19 
4,105.84 
4,132.69 
4,138.33 
4,149.14 
4,158.60 
4,187.62 
4,199.92 
4,203.73 
4,206.00 
4,222.67 
4,242.15 
4,271.71 
4,298.36 
4,359.93 
4,386.43 
4,394.42 
4,395.96 


E-326 


4,396.50 
4,437.40 
4,442.74 
4,447.58 
4,454.03 
4,459.99 
4,467.98 
4,481.26 
4,489.70 
4,519.60 
4,522.57 
4,529.38 
4,532.15 
4,548.60 
4,556.68 
4,561.86 
4,564.68 
4,567.11 
4,596.63 
4,599.02 
4,601.29 
4,603.43 
4,604.85 
4,613.97 
4,614.47 
4,615.94 
4,619.06 
4,621.72 
4,626.33 
4,626.56 
4,626.97 
4,634.26 
4,642.96 
4,643.12 
4,644.58 
4,655.09 
4,666.70 
4,671.99 
4,675.10 
4,675.31 
4,677.86 
4,681.92 
4,685.11 
4,691.11 
4,724.26 
4,733.34 
4,750.75 
4,759.90 
4,789.92 
4,807.48 
4,808.68 
4,813.50 
4,826.99 
4,828.97 
4,831.20 
4,835.75 
4,851.76 
4,851.90 
4,872.28 
4,879.19 
4,891.64 
4,909.74 
4,923.83 
4,957.18 
4,970.87 
4,971.26 
4,975.12 
4,978.90 
4,980.68 
4,989.32 
4,993.79 
4,994.72 
5,001.02 
5,001.59 
5,009.77 
5,014.56 
5,017.87 
5,034.22 
5,041.00 
5,043.50 
5,045.41 
5,060.42 
5,060.90 
$,062.25 
5,065.88 
5,066.67 
5,072.42 
5,076.36 
5,077.18 


5,085.09 
5,107.53 
5,113.97 
5,114.55 
5,120.67 
5,140.28 
5,149.40 
5,182.68 
5,185.25 
5,204.51 
5,213.38 
5,228.23 
5,260.93 
5,267.34 
5,291.14 
5,294.32 
5,300.21 
5,302.69 
5,305.87 
5,307.12 
5,322.99 
5,338.90 
5,339.03 
5,346.49 
5,372.98 
5,391.96 
5,400.46 
5,402.23 
5,405.98 
5,461.95 
5,464.14 
5,465.54 
5,500.30 
5,526.82 
5,528.34 
5,539.03 
5,566.00 
5,581.37 
5,586.65 
5,589.94 
5,606.64 
5,631.41 
5,642.60 
5,645.40 
5,658.30 
5,675.84 
5,683.59 
5,684.76 
5,696.42 
5,709.97 
5,715.79 
5,733.81 
5,737.20 
5,737.25 
5,738.92 
5,758.02 
5,760.20 
5,764.29 
5,778.82 
5,782.36 
5,784.46 
5,799.97 
5,811.19 
5,816.46 
5,838.76 
5,895.63 
5,899.47 
5,901.57 
5,912.58 
5,931.70 
5,935.90 
5,971.26 
5,975.02 
5,984.87 
6,025.44 
6,067.78 
6,131.53 
6,175.29 
6,181.41 
6,299.46 
6,352.66 
6,401.44 
6,430.94 
6,440.54 
6,460.26 
6,490.70 
6,519.78 
6,575.54 
6,604.96 


—— - 
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— 
ee 


THULIUM (Cont.) 


8 6,627.25 I 
35 6,657.72 I 
11 6,658.64 I 
11 6,692.93 I 
30 6,721.36 I 

9 6,726.34 I 

9 6,727.94 ll 
18 6,739.22 1 

9 4h 6,767.48 I 

9 6,777.93 I 

110 6,779.77 I 
14h 6,782.00 I 
18 6,788.52 I 
13, oh 6,820.27 I 
14 6,826.95 I 
14 6,829.12 II 
23 6,831.09 I 

120 6,844.26 I 
80 6,845.76 I 
18 6,854.12 I 

6 6,898.56 I 

6 6,915.86 I 
10 6,937.37 I 

5 6,949.54 I 

5 h 6,976.69 ul 

5 7,010.79 | 

6 4h 7,014.31 II 
10 7,017.90 I 

6 4h 7,029.40 I 
12 7,034.34 I 
10 7,056.43 II 

5 7,060.97 I 

6 7,079.78 II 
10 7,106.14 I 

5 h 7,231.33 I 

5) 7,233.74 II 

4 7,257.72 I 
17 7,272.62 I 

8 7,284.30 I 
eh 7,286.16 I 
14 7,310.51 I 
11 7,336.63 Il 
14 7,432.18 I 

5 7,434.51 ll 

5 7,439.95 II 
75 7,481.08 I 
75 7,490.20 I 
10 hh 7,507.28 I 
14 7,545.78 I 

140 7,558.33 I 
7h 7,580.61 I 
20 +h 7,593.74 I 
17 7,595.07 II 

=) 7,629.85 I 

5 h 7,648.76 ll 
17 7,655.00 I 

4 7,660.32 I 

an 7,666.24 I 

8 7,676.04 Il 

8 h 7,701.46 I 
80 Gprokas I 

4 h 7,778.27 I 
i ih 7,782.35 I 

8 h 7,785.51 I 

7,785.90 I 

17 7,803.93 I 

4 7,829.22 I 
40 7,856.08 I 

3 7,861.67 I 

5 7,918.10 I 
55 7,927.51 I 
110 7,930.84 I 

6 7,971.56 I 
1th 7,985.93 I 
14h 8,014.77 I 
95 8,017.90 I 

Sh 8,021.33 I 
14 8,194.19 I 

S$ 8,294.52 I 

7 8,365.75 I 

7 8,460.79 Il 
27 8,472.01 Il 

7 ah 8,546.07 II 
11 8,565.73 Il 

Tm Ill 
Ref. 307 — J.R. 
Intensity Wavelength 
Air 


2,099.11 
2,107.10 
2,136.67 
2,156.29 
2,182.98 
2,183.91 
2,185.94 
2,212.25 
2,230.86 
2,231.25 
2,243.34 
2,243.98 
2,246.68 
2,269.39 
2,276.91 
2,280.08 
2,281.27 
2,282.86 
2,282.98 
2,286.57 
2,287.21 
2,294.73 
2,296.21 
2,297.43 
2,304.64 
2,304.82 
2,305.03 
2,311.16 
2,312.72 
2,314.88 
2,317.35 
2,320.96 
2,322.83 
2,323.71 
2,323i07) 
2,324.43 
2,324.62 
2,326.19 
2,327.02 
2,327.25 
2,328.50 
2,329.29 
2,330.87 
2,331.80 
2,335.01 
2,338.36 
2,341.74 
2,342.04 
2,344.59 
2,345.61 
2,347.43 
2,353.10 
2,355.65 
2,357.05 
2,361.23 
2,363.97 
2,375.32 
2,375.83 
2,389.52 
2,406.63 
2,435.31 
2,457.86 
2,471.23 
2,489.44 
2,496.25 
2,504.71 
2,519.78 
2,552.46 
2,557.90 
2,574.52 
2,574.98 
2,581.84 
2,585.48 
2,589.20 
2,608.96 
2,609.66 
2,617.22 
2,618.78 
2,621.12 
2,621.35 
2,622.31 
2,627.09 
2,628.83 
2,634.66 
2,636.68 
2,637.30 
2,640.32 
2,643.58 
2,645.05 
2,649.27 


2,650.82 
2,654.05 
2,656.30 
2,661.51 
2,663.00 
2,664.76 
2,664.88 
2,665.05 
2,666.93 
2,668.59 
2,668.66 
2,669.18 
2,671.42 
2,675.30 
2,676.64 
2,676.91 
2,678.28 
2,680.49 
2,682.32 
2,682.64 
2,687.14 
2,695.69 
2,698.21 
2,699.49 
2,699.80 
2,703.63 
2,703.68 
2,704.93 
2,707.03 
2,707.19 
2,707.44 
2,707.60 
2,709.74 
2,710.79 
2,713.38 
2,715.81 
2,717.56 
2,718.02 
2,719.47 
2,724.44 
2,727.56 
2,728.13 
2,731.38 
2,732.11 
2,737.98 
2,744.74 
2,745.99 
2,752.46 
2,753.20 
2,756.15 
2,765.98 
2,769.92 
2,772.64 
2,777.43 
2,781.12 
2,806.77 
2,821.12 
2,849.52 
2,882.02 
2,899.29 
2,912.33 
2,921.08 
2,947.02 
2,947.72 
2,953.18 
2,966.15 
2,966.85 
2,972.61 
2,974.85 
2,998.28 
3,048.11 
3,078.87 
3,120.15 
3,277.26 
3,407.73 
3,415.40 
3,415.96 
3,436.93 
3,467.93 
3,529.29 
3,533.28 
3,537.47 
3,562.41 
3,563.42 
3,587.74 
3,617.96 
3,629.09 
3,706.11 
3,799.41 
3,998.84 


200 4,021.92 Il 
200 4,026.03 Il 
700 4,032.13 lll 
100 4,076.15 Ill 
200 4,335.47 Ill 
500 4,385.41 Il 
TIN (Sn) 
Z = 50 
Sn I and II 
Ref. 187, 191 — C.H.C. 
Intensity Wavelength 
Vacuum 
1 899.92 Il 
2 917.40 Il 
1 935.63 ll 
3 945.83 II 
4 954.50 II 
7 985.13 I 
4 997.21 Il 
2 1,016.26 Il 
4 1,040.78 Il 
1 1,041.32 Il 
3 1,062.10 ll 
8 1,108.19 Il 
4 1,159.05 Il 
10 1,161.43 Il 
3 1,162.94 Il 
4 1,180.51 Il 
9 1,219.07 II 
13 1,223.70 Il 
1] 1,243.00 Il 
20 1,290.86 II 
20 1,316.59 Il 
25 1,400.52 Il 
20 1,475.15 II 
9 1,489.22 Il 
7 1,699.47 Il 
10 1,737.21 I 
15 1,751.46 I 
10 1,753.3 I 
7 1,758.00 Il 
20 1,764.98 I 
20 1,773.40 I 
30 1,790.75 I 
80 1,804.60 I 
15 1,811.34 ll 
30 1,813.04 I 
40 1,815.74 I 
2d} 1,819.31 I 
120 1,823.00 I 
9 1,831.89 Il 
50 1,848.75 I 
30 1,852.00 I 
200 1,860.32 I 
20 1,861.42 I 
20 1,865.52 I 
30 1,865.96 I 
15 1,873.29 I 
30 1,882.64 I 
80 1,886.05 I 
100 1,891.40 I 
20 1,897.29 I 
12 1,899.91 Il 
50 1,909.30 I 
40 1,911.61 I 
20 1,913.52 I 
80 1,925.31 I 
20 1,926.77 I 
15 1,927.95 I 
40 1,928.9 I 
25 1,933.17 I 
20 1,942.69 I 
150 1,952.15 I 
15 1,960.21 I 
30 1,971.46 I 
50 1,977.6 I 
80 1,984.20 I 
15 1,991.88 I 
20 1,994.98 I 
Air 
25 2,008.05 I 
30 2,015.76 I 
30 2,026.98 I 
50 2,040.66 I 


TIN (Cont.) 


20 


"3505 


2,040.90 
2,054.03 
2,058.31 
2,064.00 
2,068.58 
2,072.89 
2,073.08 
2,080.62 
2,091.58 
2,094.35 
2,096.39 
2,100.93 
2,113.93 
2,121.26 
2,140.73 
2,141.43 
2,148.46 
2,148.63 
2,148.73 
2,151.43 
2,151.54 
2,171.32 
2,194.49 
2,199.34 
2,209.65 
2,209.67 
2,211.05 
2,231.72 
2,246.05 
2,246.07 
2,251.17 
2,267.19 
2,268.91 
2,282.26 
2,286.68 
2,317.23 
2,334.80 
2,354.84 
2,357.90 
2,360.34 
2,368.33 
2,380.72 
2,384.54 
2,408.15 
2,421.70 
2,429.49 
2,433.52 
2,448.98 
2,455.24 
2,476.40 
2,483.39 
2,483.48 
2,486.99 
2,495.70 
2,522.61 
2,523.92 
2,531.17 
2,546.55 
2,558.01 
2,571.58 
2,594.42 
2,636.94 
2,661.24 
2,664.93 
2,706.51 
2,727.82 
2,761.78 
2,779.81 
2,785.03 
2,787.96 
2,812.59 
2,813.58 
2,825.52 
2,839.99 
2,846.42 
2,850.62 
2,863.32 
2,912.80 
2,913.54 
2,919.82 
2,991.00 
2,994.44 
3,009.14 
3,012.18 
3,023.94 
3,032.80 
3,034.12 
3,047.50 
3,094.69 
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> 
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3,141.84 
3,175.05 
3,218.71 
3,262.34 
3,283.21 
3,330.62 
3,351.97 
3,407.48 
3,472.46 
3,537.57 
3,575.45 
3,582.39 
3,620.08 
3,620.54 
3,655.78 
3,715.23 
3,801.02 
3,841.44 
4,294.65 
4,524.74 
4,579.13 
4,580.29 
4,877.22 
4,944.31 
4,979.73 
5,071.14 
5,072.67 
5,174.54 
5,332.36 
5,561.95 
5,588.92 
5,596.20 
5,631.71 
5,753.59 
5,797.20 
5,799.18 
5,925.44 
5,970.30 
6,037.70 
6,054.86 
6,069.00 
6,073.46 
6,077.48 
6,079.70 
6,149.71 
6,154.60 
6,171.50 
6,310.78 
6,354.35 
6,453.50 
6,761.45 
6,844.05 
7,191.40 
7,387.79 
7,398.6 
7,408.62 
7,685.30 
7,741.80 
7,754.97 
7,904.00 
8,030.5 
8,039.3 
8,114.09 
8,121.0 
8,349.35 
8,357.04 
8,422.72 
8,552.60 
8,681.7 
9,018.95 
9,410.86 
9,415.37 
9,616.40 
9,741.1 
9,742.8 
9,805.38 
9,850.52 
10,456.47 
10,807.58 
10,894.00 
11,191.85 
11,277.66 
11,336.97 
11,454.59 
11,616.26 
11,670.77 
11,694.45 
11,739.78 
11,825.18 
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106 11,835.82 I 
254 11,932.99 I 
48 12,009.50 I 
111 12,313.24 I 
33 12,335.6 I 
42 12,530.87 I 
42 12,536.5 I 
37 12,788.2 I 
89 12,888.5 I 
187 12,981.7 I 
20 13,000.3 I 
187 13,018.5 I 
68 13,081.5 I 
378 13,460.2 I 
144 13,608.2 I 
13 15,018.2 I 
30 15,464.2 I 
20 17,000.5 I 
10 17,807.5 I 
20 20,622.2 I 
40 20,861.7 I 
8 21,686.2 I 
4 22,131.7 I 
3 22,997.2 I 
4 24,327.2 I 
4 24,738.2 I 
TITANIUM (Ti) 
Z= 22 
Tiland II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 
140 2,272.61 I 
180 2,273.28 I 
130 2,276.70 I 
190 2,279.96 I 
150 2,299.85 I 
140 2,302.73 I 
190 2,305.67 I 
65 2,380.81 I 
35 2,384.52 I 
55 2,418.36 I 
75 2,421.30 I 
95 2,424.24 I 
40 2,428.23 I 
35 2,433.22 I 
19 2,434.10 I 
35 2,440.21 ll 
65 2,440.98 I 
24 2,450.44 Il 
24 2,504.54 I 
75 2,517.43 ll 
40 2,519.04 I 
140 2,520.54 I 
75 2,524.64 II 
360 2,525.60 II 
29 2,527.98 I 
210 2,529.85 I 
190 2,531.25 Il 
190 2,534.62 Il 
130 2,535.87 II 
190 2,541.92 I 
65 2,555.99 II 
110 2,571.03 II 
50 2,572.65 Il 
50 2,580.82 I 
35 2,590.26 I 
190 2,593.64 I 
65 2,596.58 I 
270 2,599.92 I 
340 2,605.15 I 
510 2,611.28 I 
75 2,611.48 I 
300 2,619.94 I 
170 2,631.54 I 
170 2,632.42 I 
640 2,641.10 I 
800 2,644.26 I 
950 2,646.64 I 
30 2,649.30 I 
15 2,654.93 I 
35 2,657.19 I 
85 2,661.97 I 
95 2,669.60 I 


2,679.93 

2,684.80 
2,685.14 
2,688.82 
2,716.25 

2,725.07 

2,727.42 
2,731.13 

2,731.58 
2,733.26 
2,735.29 
2,735.61 

2,739.81 

2,742.32 
2,749.06 
2,757.40 
2,758.08 
2,761.29 
2,802.50 
2,805.70 
2,806.50 
2,809.17 
2,810.30 
2,812.98 
2,817.40 
2,817.84 
2,817.87 
2,828.07 
2,828.15 
2,832.16 
2,841.94 
2,851.10 
2,853.93 
2,862.32 
2,868.74 
2,877.44 
2,884.11 
2,888.93 
2,891.07 
2,905.66 
2,909.92 
2,912.08 
2,928.34 
2,931.03 
2,933.55 
2,935.96 
2,937.32 
2,942.00 
2,948.26 
2,954.58 
2,956.13 
2,956.80 
2,958.77 
2,959.71 

2,959.99 
2,965.71 
2,967.22 
2,968.23 
2,970.38 
2,974.93 
2,983.31 

3,000.87 
3,017.19 
3,029.73 
3,046.68 
3,056.74 
3,057.40 
3,058.09 
3,059.74 
3,066.22 
3,066.35 
3,071.24 
3,072.11 
3,072.97 
3,075.22 
3,078.64 
3,088.02 
3,089.40 


TITANIUM (Cont.) 


190 


3,123.07 
3,130.80 
3,141.54 
3,141.67 
3,143.76 
3,148.04 
3,152.25 
3,154.20 
3,155.67 
3,161.20 
3,161.77 
3,162.57 
3,168.52 
3,186.45 
3,190.87 
3,191.99 
3,197.52 
3,199.92 
3,202.54 
3,203.44 
3,203.83 
3,204.87 
3,213.14 
3,214.24 
3,214.75 
3,217.06 
3,217.94 
3,218.27 
3,219.21 
3,221.38 
3,222.84 
3,223.52 
3,224.24 
3,226.13 
3,228.60 
3,229.19 
3,229.42 
3,23)'.32 
3,232.28 
3,234.52 
3,236.12 
3,236.57 
3,239.04 
3,239.66 
3,241.99 
3,248.60 
3,251.91 
3,252.91 
3,254.25 
3,261.60 
3,271.65 
3,272.08 
3,278.29 
3,278.92 
3,282.33 
3,287.66 
3,292.08 
3,299.41 
3,306.88 
3,308.39 
3,308.81 
3,309.50 
3,309.73 
3,312.69 
3,314.42 
3,314.52 
3,315.32 
3,318.02 
3,321.70 
3,322.94 
3,326.76 
3,329.46 
3,332.11 
3,335.20 
3,340.34 
3,341.88 
3,342.15 
3,343.77 
3,346.73 
3,349.04 
3,349.41 
3,352.94 
3,354.64 
3,358.28 
3,360.99 
3,361.21 
3.361.26 
3,361.84 
3,370.44 
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3,371.45 
3,372.21 

3,372.80 
3,374.35 
3,377.48 
3,377.58 
35379.22 
3,380.28 
3,382.31 

3,383.76 
3,385.66 
3,385.95 
3,387.84 
3,388.76 
3,390.68 
3,392.71 

3,394.58 
3,398.63 
3,402.42 
3,407.20 
3,409.81 
3,439.30 
3,444.31 

3,452.47 
3,456.39 
3,461.50 
3,467.26 
3,477.18 
3,478.92 
3,480.53 
3,485.69 
3,489.74 
3,491.05 
3,495.75 
3,499.10 
3,504.89 
3,506.64 
3,510.84 
3,520.25 
3,535.41 
3,547.03 
3,573.74 
3,574.24 
3,587.13 
3,596.05 
3,598.72 
3,610.16 
3,624.82 
3,635.20 
3,635.46 
3,637.97 
3,641.33 
3,642.68 
3,646.20 
3,653.50 
3,654.59 
3,658.10 
3,659.76 
3,660.63 
3,662.24 
3,668.97 
3,671.67 
3,685.20 
3,685.96 
3,687.35 
3,689.91 
3,694.45 
3,698.18 
3,698.43 
3,700.08 
3,702.29 
3,704.30 
3,706.23 
3,707.53 
3,709.96 
3,715.40 
3,717.40 
3,721.64 
3,722.57 
3,724.57 
3,725.16 
3,729.82 
3,735.67 
3,738.90 
3,741.06 
3,741.64 
3,748.10 
3,752.86 
3,753.64 
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3,757.69 
3,759.30 
3,761.32 
3,761.89 
3,766.45 
3,771.66 
3,776.06 
3,786.04 
3,789.30 
3,795.90 
3,798.31 
3,818.22 
3,822.03 
3,828.19 
3,833.68 
3,836.78 
3,846.45 
3,853.05 
3,853.73 
3,858.14 
3,866.44 
3,868.40 
3,873.21 
3,875.26 
3,882.15 
3,882.33 
3,882.89 
3,888.02 
3,889.95 
3,895.25 
3,898.49 
3,900.54 
3,900.96 
3,904.78 
aol) 19 
3,913.46 
3,914.34 
3,914.74 
3,919.82 
3,921.42 
3,924.53 
3,926.32 
3,929.88 
3,932.02 
3,934.24 
3,947.78 
3,948.67 
3,956.34 
3,958.21 
3,962.85 
3,964.27 
3,981.76 
3,982.48 
3,984.33 
3,985.25 
3,985.59 
3,989.76 
3,994.70 
3,998.64 
3,999.36 
4,002.49 
4,003.81 
4,005.97 
4,008.06 
4,008.93 
4,009.66 
4,012.39 
4,013.58 
4,015.38 
4,016.28 
4,017.77 
4,021.83 
4,024.57 
4,025.14 
4,026.54 
4,027.48 
4,028.34 
4,030.51 
4,033.91 
4,034.91 
4,035.83 
4,040.32 
4,055.02 
4,057.62 
4,058.14 
4,060.26 
4,064.22 
4,065.10 
4,078.47 


4,079.72 
4,082.46 
4,099.17 
4,112.71 
4,122.17 
4,123.31 
4,123.57 
4,127.54 
4,129.17 
4,131.25 
4,137.29 
4,143.05 
4,150.96 
4,159.64 
4,163.65 
4,164.14 
4,166.32 
4,169.35 
4,171.03 
4,171.90 
4,183.30 
4,186.12 
4,188.69 
4,200.75 
4,203.46 
4,211.73 
4,224.79 
4,227.65 
4,237.89 
4,249.12 
4,256.04 
4,258.54 
4,261.60 
4,263.13 
4,265.71 
4,266.22 
4,270.14 
4,272.43 
4,274.58 
4,276.43 
4,278.23 
4,278.81 
4,281.38 
4,282.71 
4,284.99 
4,286.01 
4,287.40 
4,288.16 
4,289.07 
4,290.23 
4,290.94 
4,291.14 
4,294.12 
4,295.76 
4,298.66 
4,299.23 
4,299.64 
4,300.05 
4,300.56 
4,301.09 
4,301.93 
4,305.92 
4,307.90 
4,308.50 
4,311.65 
4,312.87 
4,314.35 
4,314.80 
4,318.64 
4,321.66 
4,325.13 
4,326.36 
4,334.84 
4,337.92 
4,344.29 
4,346.11 
4,354.06 
4,360.49 
4,368.94 
4,369.68 
4,372.38 
4,388.08 
4,393.92 
4,395.04 
4,399.77 
4,404.28 
4,404.90 
4,405.68 
4,416.54 


TITANIUM (Cont.) 
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4,417.28 
4,417.72 
4,421.76 
4,422.82 
4,424.39 
4,425.83 
4,426.06 
4,427.10 
4,430.02 
4,430.37 
4,431.28 
4,432.60 
4,433.58 
4,434.00 
4,436.59 
4,438.23 
4,440.35 
4,441.27 
4,443.80 
4,444.27 
4,449.15 
4,450.49 
4,450.90 
4,453.32 
4,453.71 
4,455.33 
4,457.43 
4,462.09 
4,463.38 
4,463.54 
4,465.81 
4,468.50 
4,471.24 
4,474.85 
4,479.70 
4,480.59 
4,481.26 
4,482.69 
4,488.32 
4,489.09 
4,492.55 
4,495.01 
4,496.15 
4,497.73 
4,501.27 
4,503.78 
4,506.36 
4,511.17 
4,512.74 
4,515.62 
4,518.03 
4,518.70 
4,522.80 
4,527.31 
4,533.24 
4,533.97 
4,534.78 
4,535.58 
4,535.92 
4,536.05 
4,537.23 
4,539.10 
4,544.69 
4,548.77 
4,549.63 
4,552.46 
4,555.08 
4,555.49 
4,557.86 
4,558.11 
4,559.92 
4,562.63 
4,563.43 
4,563.77 
4,570.91 
4,571.98 
4,585.84 
4,589.95 
4,599.23 
4,609.37 
4,617.27 
4,619.52 
4,623.09 
4,629.34 
4,634.87 
4,637.88 
4,639.37 
4,639.67 
4,639.95 
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4,645.19 
4,650.02 
4,656.04 
4,656.47 
4,667.59 
4,675.12 
4,681.92 
4,686.92 
4,690.80 
4,691.34 
4,693.68 
4,696.94 
4,698.76 
4,710.19 
4,715.30 
4,722.62 
4,723.17 
4,731.17 
4,733.43 
4,734.68 
4,742.11 
4,742.79 
4,747.68 
4,758.12 
4,759.28 
4,766.33 
4,769.77 
4,778.26 
4,781.72 
4,792.49 
4,796.22 
4,797.98 
4,799.80 
4,805.10 
4,805.43 
4,808.53 
4,811.08 
4,812.25 
4,820.42 
4,825.46 
4,836.13 
4,840.87 
4,848.47 
4,856.01 
4,864.18 
4,868.26 
4,870.14 
4,880.91 
4,882.35 
4,885.08 
4,899.91 
4,913.62 
4,915.24 
4,919.87 
4,921.77 
4,925.41 
4,926.16 
4,928.34 
4,937.74 
4,938.29 
4,941.58 
4,948.19 
4,958.25 
4,964.75 
4,966.04 
4,968.58 
4,973.05 
4,975.35 
4,977.74 
4,978.20 
4,981.73 
4,989.15 
4,991.07 
4,995.08 
4,997.10 
4,999.51 
5,001.01 
5,007.21 
5,009.65 
5,013.30 
5,014.19 
5,014.24 
5,016.17 
5,020.03 
5,022.87 
5,024.84 
5,025.58 
5,035.91 
5,036.47 
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5,038.40 
5,039.95 
5,040.62 
5,043.59 
5,044.27 
5,045.41 

5,048.21 

5,052.87 
5,054.08 
5,062.11 
5,064.07 
5,064.66 
5,065.99 
5,068.33 
5,069.35 
5,071.48 
5,085.34 
5,087.07 
5,103.15 
5,109.44 
5,113.44 
5,120.42 
5,129.15 
5,145.47 
5,147.48 
5,152.20 
5,166.86 
5,173.75 
5,186.34 
5,188.70 
5,189.58 
5,192.98 
5,194.04 
5,201.10 
5,206.08 
5,207.87 
5,208.42 
5,210.39 
5,212.29 
5,219.71 
5,222.69 
5,223.64 
5,224.32 
5,224.56 
5,224.95 
5,226.56 
5,238.58 
5,246.15 
5,246.57 
5,247.31 

5,250.95 
5,252.11 

5,255.83 
5,259.99 
5,263.50 
5,265.98 
5,282.39 
5,283.45 
5,284.39 
5,288.81 

5,295.79 
5,297.26 
5,298.44 
5,336.81 

5,341.50 
5,351.08 
5,366.65 
5,369.64 
5,389.18 
5,389.99 
5,396.60 
5,397.09 
5,404.02 
5,409.61 

5,426.26 
5,429.15 

5,436.73 

5,438.32 
5,446.64 
5,448.34 
5,448.90 
5,449.16 

5,453.65 

5,460.51 

5,471.21 

5,472.70 
5,473.55 

5,474.23 

5,474.46 
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5,477.71 
5,481.43 
5,481.87 
5,488.20 
5,490.15 
5,490.84 
5,503.90 
5,511.78 
5,512.53 
5,514.35 
5,514.54 
5,530.49 
5,565.49 
5,579.16 
5,582.98 
5,585.68 
5,597.85 
5,629.28 
5,635.84 
5,644.14 
5,648.58 
5,661.55 
5,662.16 
5,662.91 
5,673.42 
5,675.44 
5,679.94 
5,689.47 
5,702.68 
5,708.23 
5,711.88 
5,713.92 
5,715.13 
5,716.48 
5,720.48 
5,739.51 
5,740.02 
5,741.22 
5,752.84 
5,756.86 
5,762.27 
5,766.35 
5,774.05 
5,780.78 
5,785.98 
5,804.26 
5,814.96 
5,823.71 
5,841.18 
5,852.34 
5,866.46 
5,880.31 
5,888.68 
5,899.32 
5,903.33 
5,918.55 
5,922.12 
5,937.82 
5,941.76 
5,953.17 
5,965.84 
5,978.56 
5,999.04 
5,999.68 
6,012.73 
6,064.63 
6,085.23 
6,091.17 
6,092.81 
6,098.67 
6,121.01 
6,126.22 
6,138.38 
6,146.22 
6,149.74 
6,162.23 
6,186.15 
6,215.28 
6,220.49 
6,221.41 
6,258.10 
6,258.70 
6,261.10 
6,303.75 
6,312.24 
6,318.03 
6,336.10 
6,366.35 
6,419.10 
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6,497.69 
6,508.14 
6,546.28 
6,554.23 
6,554.83 
6,556.07 
6,565.62 
6,575.18 
6,599.11 
6,651.46 
6,666.55 
6,667.74 
6,668.39 
6,677.18 
6,691.21 
6,716.68 
6,723.95 
6,743.12 
6,745.52 
6,844.64 
6,860.39 
6,861.47 
6,873.92 
6,913.19 
6,933.15 
6,943.70 
6,996.63 
7,004.66 
7,008.35 
7,010.94 
7,035.86 
7,038.80 
7,050.65 
7,054.51 
7,069.11 
7,072.05 
7,087.89 
7,124.9 

7,125.61 
7,138.91 
7,167.13 
7,171.53 
7,189.89 
7,203.64 
7,209.44 
7,216.20 
7,244.86 
7,251.72 
7,263.40 
7,266.29 
7,269.05 
7,315.56 
7,318.39 
7,344.72 
7,352.16 
7,357.74 
7,364.11 
7,440.60 
7,474.94 
7,489.61 
7,496.12 
7,580.55 
7,589.62 
7,614.50 
7,654.44 
7,705.21 
7,949.17 
7,961.58 
7,978.88 
7,979.07 
7,996.53 
8,003.55 
8,024.84 
8,068.24 
8,267.62 
8,306.31 
8,307.41 
8,311.76 
8,312.85 
8,334.37 
8,353.15 
8,364.24 
8,377.85 
8,382.54 
8,382.82 
8,396.87 
8,412.36 
8,416.98 
8,424.41 
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170 8,426.52 I 
490 8,434.94 I 
240 8,435.70 I 
40 8,438.93 rT 
40 8,450.89 I 
oh 8,457.10 I 
19 h 8,467.15 I 
45 8,468.50 i 
15 8,496.04 I 
19 ch 8,518.05 I 
40 8,518.32 I 
14 8,539.38 I 
40 8,548.12 I 
9 8,569.77 I 
9 oh 8,598.18 I 
90 8,675.39 I 
45 8,682.99 I 
23 8,692.33 I 
19 8,734.69 I 
23 8,766.64 I 
1S oh 8,778.71 I 
TUNGSTEN (W) 
Z=74 
W [and II 
Ref. 1 — C.H.C. 
Intensity Wavelength 
Air 

5,800 2,001.71 Il 
13,000 2,008.07 II 
5,100 2,009.98 II 
4,100 2,010.23 Il 
4,100 2,014.23 Il 
7,300 2,026.08 II 
15,000 2,029.98 I 
2,700 2,035.03 Il 
5,300 2,049.63 Il 
2,300 2,065.57 Il 
3,400 2,071.21 Il 
2,200 2,075.59 II 
9,700 2,079.11 II 
3,600 2,088.19 II 
2,200 2,089.14 Il 
1,700 2,090.48 I 
6,100 2,094.75 II 
2,400 2,098.60 II 
2,200 2,100.67 ul 
1,500 2,101.54 I 
1,500 2,106.18 II 
1,300 2,110.34 ul 
2,100 2,118.87 Il 
2,400 zy lZieos II 
850 2,153.56 ul 
850 2,157.80 II 
1,500 2,166.32 II 
480 2,182.90 I 
440 2,194.52 Il 
1,300 2,204.48 I 
460 2,248.75 Il 
460 2,249.80 I 
180 2,270.24 Il 
95 2,271.37 I 
510 2,277.58 I 
160 2,284.91 I 
320 2,285.17 I 
530 d 2,294.49 I 
2,294.54 ll 
270 2,298.33 I 
240 2,303.83 Il 
240 2,306.59 I 
340 2,309.02 I 
440 PB i bal e/ I 
220 2,314.17 I 
190 2,315.02 ll 
460 2,321.63 I 
290 2,326.09 II 
390 d 2,326.56 I 
2,326.70 I 
75 2,328.31 II 
130 PASTS Wari dl I 
210 2,341.37 I 
75 2,349.26 ll 
120 d 2,350.37 Il 
320 2,354.61 I 
60 2,358.81 I 
580 2,360.44 I 
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2,363.07 
2,364.22 
2,374.47 
2,382.99 
2,384.82 
2,389.08 
2,390.37 
2,392.93 
2,397.09 
2,397.73 
2,397.98 
2,404.24 
2,405.58 
2,405.69 
2,411.54 
2,414.04 
2,415.68 
2,419.34 
2,421.01 
2,424.21 
2,427.49 
2,429.39 
2,431.08 
2,433.98 
2,435.01 
2,435.96 
2,436.62 
2,444.06 
2,446.39 
2,448.39 
2,451.35 
2,451.48 
2,452.00 
2,454.72 
2,454.98 
2,455.51 
2,456.53 
2,459.30 
2,460.16 
2,462.79 
2,464.30 
2,466.52 
2,466.85 
2,470.80 
2,472.51 
2,474.15 
2,477.80 
2,480.13 
2,480.96 
2,481.44 
2,482.10 
2,482.21 
2,484.40 
2,484.74 
2,487.50 
2,488.77 
2,489.23 
2,492.93 
2,495.26 
2,496.64 
2,497.48 
2,499.69 
2,500.11 
2,501.90 
2,504.70 
2,506.02 
2,508.00 
2,510.17 
2,510.47 
2,518.14 
2,520.46 
2,521.32 
2,522.04 
2,523.41 
2,527.76 
2,533.64 
2,534.82 
2,545.34 
2,547.14 
2,549.09 
2,550.10 
2,550.38 
2,551.35 
2,553.82 
2,554.86 
2,555.09 
2,555.21 
2,556.75 
2,560.12 


2,561.97 
2,563.16 
2,563.91 

2,571.44 
2,572.24 
2,572.35 
2,573.95 
2,579.26 
2,580.34 
2,580.49 
2,581.20 
2,584.39 
2,589.17 
2,591.49 
2,598.74 
2,601.96 
2,602.51 

2,603.02 
2,603.54 
2,606.39 
2,607.38 
2,608.32 
2,613.08 
2,613.82 
2,615.12 
2,615.44 
2,619.18 
2,620.25 
2,622.21 

2,625.22 
2,628.26 
2,632.48 

2,632.70 
2,633.13 
2,636.54 
2,638.62 
2,638.75 

2,645.69 
2,646.18 
2,646.73 
2,647.74 
2,653.42 
2,653.57 
2,656.54 
2,657.38 
2,658.04 
2,658.18 
2,662.84 
2,664.97 
2,666.49 
2,669.30 
2,671.47 
2,673.59 
2,677.28 
2,677.79 
2,677.91 
2,678.88 
2,681.42 
2,683.35 
2,691.09 
2,695.67 
2,697.71 
2,699.59 
2,700.01 
2,701.48 
2,702.11 
2,702.52 
2,706.58 
2,708.59 
2,708.80 
2,708.93 
2,709.58 
2,710.78 
2,715.50 
2,716.32 
2,718.04 
2,718.91 
2,719.33 
2,719.86 
2,722.81 
2,724.35 
2,724.62 
2,725.03 
2,725.06 
2,729.62 
2,740.79 
2,748.84 
2,760.74 
2,761.59 
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TUNGSTEN (Cont.) 


400 
400 ee I 130 3,184.05 I 
210 2,768.98 i 3,184.42 I 6 pate I 130 
400 2,769.74 I iS peeeree ul 730 Apteiee I 160 Wi og 
810 2,770.88 ' 390 3,191.57 I 30 3,881.41 i co 4,436.90 
210 2,773.70 ; 390 3,198.84 I oe 3,892.72 : a6 4,460.49 
810 2,774.00 i a 3,207.25 I h 3,897.91 I 140 4,466.34 
810 2,774.48 ; a 3,208.28 I i 3,935.03 ; ae 4,466.74 
160 2776.50 il 4000 3,215.56 I a ae I 160 ee 
40 2,778.69 mT 3,221.21 I 120 pelle 1 130 vaERS 
210 2,787.98 I ed 3,221.91 I - 3,952.52 I 120 Yoko pe 
340 2,791.96 ; 130 3,232.49 i ia 3,952.90 I 150 Ap lh 24 
810 2,792.70 ; aw 3,237.09 I 3,953.15 I es 4,543.54 
80 2,799.03 i ta 3,242.03 I op 3,955.30 ; ob 4,546.47 
he 2,799.93 1 3 3,252.29 I a Te hy I 140 ga pi 
160 d 2,801.05 ul 10 3,254.36 I ad 3,968.59 I 170 nett ps 
. 2,801.17 ; eee 3,259.43 i a h 3,970.80 i 5 4,588.73 
0 2,805.92 I 210 3,259.66 I 130 3,979.29 I ta 4,599.94 
0 2,812.25 il GI 3,266.62 I aN 3,980.64 I hea 4,609.89 
810 2,818.06 I 15 p86 17 I $600 3,983.29 I saa 4,613.30 
os 2,822.57 mM 2s Een i "S40 pete : 130 Teta 
aes 2,829.82 I 730) 3,293.71 I Scat 4,015.22 I 640 4,657.42 
2,831.38 1 As g300,82 1 220 4,016.52 I £40 Sac Tad 
810 2833.63 : 9 3,311.38 I 4,019.23 I 100. 4,680.51 
210 2'835.64 ; opr 3,326.20 I i 4,022.12 : as 4,693.72 
med 2,841.57 1 as 3,331.69 I teh 4,028.79 I 790 ue 
WY 2,848.02 I 150 3,354.45 I ae 4,036.86 I BRO 4,843.81 
650 2,856.03 I 556 3,371.04 I 4,039.85 I 220 4,886.90 
650 2,866.06 I 150 3,373.75 I  s 4,044.28 1 aa 4,982.59 
a 2,878.72 I 150 3,412.96 I ha 4,045.59 I a 5,006.15 
= 2,879.11 I 150 3,413.53 I 150 4,064.79 I 820 siphote 
2879.40 ; = 3,422.42 I Bs 4,069.79 I S10 5,053.28 
Lae 2,896.01 I 230 3,427.71 I 340 4,069.95 I 210 5,054.60 
ae 2,896.44 i a 3,429.59 I oi 4,070.61 I 0 5,069.12 
= 2,910.48 I oe 3,443.00 I 600 4,071.93 I 770 5,071.74 
0 2,911.00 f ns 3,477.94 1 ” 4,074.36 I a 5,224.66 
360 2,918.25 i 4 3,495.24 I “e 4,082.96 , = 5,500.49 
= 2,918.63 ll 50 3,508.73 1 as 4,088.33 , 0 5,503.44 
oe 2,923.10 I Ve 3,510.02 I oe 4,095.69 I 220 5,508.61 
Fes 2,923.54 I 160 3,526.85 I ers 4,102.70 , 5 5,514.68 
ae 2,925.13 ; a8 3,535.54 I i 4,109.75 i ae 5,531.38 
apis 2,935.00 I Pe 3,537.45 I =e 4,111.82 I fe 5,537.72 
Saas 2,944.40 I es 3,545.22 I 100 4,118.05 I 3 5,568.09 
"480 2,946.99 I 240 pests l 100 Sea? 1 11 ener 
i 2,947.39 i Me 3,570.65 I 5 4,120.85 I as 5,631.27 
a 2,952.29 Ul 160 3,572.48 Ul ps 4,125.16 I Gs 5,631.94 
pens 2,964.52 1 * 3,575.22 1 i 4,126.80 I 35 5,648.37 
2,977.11 I SH 3,592.42 I 4,133.48 I Be 5,660.72 
ae 2,977.21 i si 3,606.06 I on 4,137.46 i ‘ 5,674.39 
2,979.71 ; es 3,613.79 I 4,138.02 1 ‘i. 5,676.60 
na 2,979.86 ; “os 3,617.52 I 5 4,142.25 i re 5,676.90 
“ps 2,993.61 ; 3,622.34 I 4,145.16 i ae 5,697.79 
4 2,995.26 ; as 3,627.24 I A 4,145.95 I a 5,735.09 
nek ee I oe 3,631.94 I pa 4,154.66 I r 5,749.24 
i ,013.79 i os 3,641.41 ll yim 4,170.53 I = 3,736.10 
es 3,016.47 1 = 3,646.52 Il on 4,171.17 I 3 5,793.06 
te 3,017.44 i 48 3,657.59 Ul sed 4,204.40 I 7a 5,796.49 
ae 3,024.50 il Aes 3,675.55 I pe 4,207.05 I eee 5,804.85 
a6 d 3,024.93 I ans 3,682.08 I F; 4,215.38 I 5,806.05 
3,026.67 : 3,683.30 I aie 4,219.37 1 5,806.24 
vs 3,026.79 ; oa 3,683.39 1 a 4,222.04 : a 5,833.61 
4 3,033.56 : ses 3,683.93 i a 4,234.34 I re 5,838.97 
as 3,034.19 ; ae 3,688.06 ; te 4,241.44 I a 5,845.27 
yea 3,039.31 ; bs 3,707.92 I ae 4,244.36 I ; 5,851.58 
3,041.73 1 og 3,716.08 i 290 4,259.35 ; : 5,856.61 
a 3,041.86 I . 3,719.39 I et 4,260.29 I a 5,864.63 
rats 3,043.80 I 2 3,736.22 Ul “sone 4,263.30 I - 5,874.22 
oH 3,046.44 I ps 3,741.71 ; Lae 4,269.38 . “ 5,880.21 
in 3,048.66 ; gi 3,757.92 ' ne 4,269.77 ei Pose 5,891.61 
a 3,049.69 I Pino 3,760.13 I = 4,274.55 I ms 5,901.20 
iat 3,064.93 ; ‘ges 3,768.45 i 160 4,275.49 I 5 5,902.64 
a 3,073.28 I be 3,769.21 I peg 4,276.74 I es 5,928.58 
ae 3,077.52 Ul 340 3,769.86 i ee 4,282.34 ; 3 5,947.57 
3,084.83 I 1,000 3,773.71 ; 110 4,286.01 : ss 5,953.96 
Bo 3,084.91 ; oe 3,780.77 1 110 4,294.10 ; 2 5,956.19 
ar 3,093.50 I 290 3,792.76 I 4,100 4,294.61 I cad 5,960.83 
240 3,107.23 I 705 3,809.22 I END 4,302.11 I oe 5,965.86 
a 3,108.02 I 360 3,810.38 ; 160 4,306.87 i su 5,972.51 
as 3,117.57 1 aon 3,810.79 ; 110 4,307.64 ; oe 5,978.86 
ra 3,120.18 I errs 3,817.48 ; 110 4,332.13 I #4 5,983.82 
‘ac 3,133.88 : an 3,829.13 I 100 4,347.00 1 i 6,009.01 
a 3,141.42 I 590 3,835.06 ; 150 4,355.17 . 55 6,012.78 
ae 3,149.85 Ul 730 3,838.51 : 100 4,361.81 : 40 6,021.52 
- 3,163.42 I 250 pee I a 4,364.78 ' 20 6,028.32 
130 3,164.44 I 3,847.49 100 d 4,365.95 re 6,043.31 
oe 3,165.38 ; 27 3,851.57 ; 4,366 : ue 6,049.92 
17 150 fide u 150 eat! ! 13 "065: 
130 1176.60 I a, 3,855.55 I 4,372.52 I 6,065.08 
ee 3,179.06 . 3,859.30 . 200 4,378.48 I 22 6,081.44 
3,181.82 - : peed 3,864.34 : 180 4,384.85 ; 13 6,111.66 
: 3,867.99 : chad 4,403.95 I 2 6,115.52 
200 4,408.28 I me 6,128.25 
6,143.94 
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6,153.72 
6,154.87 
6,203.51 
6,254.28 
6,285.88 
6,292.02 
6,303.21 
6,386.47 
6,404.21 
6,445.12 
6,508.05 
6,532.39 
6,538.11 
6,563.20 
6,573.93 
6,607.13 
6,609.05 
6,611.62 
6,621.74 
6,678.42 
6,693.08 
6,746.56 
6,764.45 
6,805.31 
6,814.92 
6,820.27 
6,828.43 
6,853.74 
6,876.01 
6,908.29 
6,934.23 
6,964.12 
6,984.27 
6,993.27 
6,994.06 
7,017.88 
7,028.68 
7,098.22 
7,111.18 
7,140.52 
7,162.64 
7,191.33 
7,198.62 
7,200.16 
7,216.35 
7,226.06 
7,237.12 
7,274.47 
7,278.24 
7,285.81 

7,296.55 
7,298.25 
7,385.08 
7,451.39 
7,456.37 
7,483.35 
7,504.13 
7,509.00 
7,520.66 
7,537.45 
7,550.48 
7,569.92 
7,582.88 
7,612.18 
7,614.15 
7,631.29 
7,654.81 

7,688.97 
7,701.01 

7,761.16 
7,776.73 
7,784.15 
7,808.96 
7,823.82 
7,863.47 
7,867.04 
7,880.40 
7,886.48 
7,940.92 
7,957.06 
8,017.19 
8,054.89 
8,055.64 
8,060.38 
8,123.82 

8,143.19 

8,165.72 

8,210.22 
8,322.05 


10 8,338.08 I 
4 8,348.81 I 
7} 8,358.72 I 
3 8,382.94 I 
4 8,402.60 I 
4 8,475.14 I 
27 8,585.11 I 
10 8,594.42 I 
8 8,613.27 I 
3 8,614.50 I 
13 8,865.53 I 
URANIUM (VU) 
Li D2 
Uland Il 
Ref. 1, 303 — J.G.C. 
Intensity Wavelength 
Air 

440 2,565.41 ll 
340 2,569.71 Il 
340 2,591.25 II 
610 2,635.53 Il 
470 2,645.47 II 
340 2,669.17 ll 
470 2,683.28 II 
320 2,691.04 Il 
370 2,706.95 Il 
370 2,733.97 Il 
470 2,754.16 Il 
340 2,762.85 Ul 
390 2,770.04 II 
410 2,784.45 II 
830 2,793.94 II 
870 2,802.56 Il 
630 2,807.05 ll 
440 2,808.98 II 
630 2,817.96 Il 
870 2,821.12 II 
390 2,824.37 II 
680 2,828.90 Il 
920 2,832.06 II 
360 2,837.19 II 
460 2,839.89 II 
360 2,842.09 Il 
360 2,849.48 Il 
390 2,860.47 Il 
970 2,865.68 ll 
340 2,870.97 II 
490 2,882.74 II 
460 2,887.25 II 
410 2,888.26 II 
1,200 2,889.62 II 
320 2,894.14 Il 
410 2,894.51 II 
780 2,906.80 Il 
780 2,908.28 Il 
320 2,914.25 II 
360 2,914.63 Il 
440 p 2,921.68 II 
320 2,927.38 Il 
490 2,928.60 Il 
580 2,931.41 II 
440 2,932.61 II 
340 2,933.86 II 
530 p 2,940.37 II 
1,300 2,941.92 II 
830 2,943.90 Il 
340 2,948.09 Il 
390 2,954.77 nt 
580 2,956.06 Il 
460 2,965.03 Il 
580 2,967.94 I 
580 2,971.06 Il 
410 2,976.35 II 
320 2,982.74 Il 
530 2,984.61 II 
410 2,992.72 Il 
360 3,007.91 Il 
320 3,021.22 Il 
630 3,022.21 Il 
320 3,024.51 Il 
320 3,028.19 II 
630 3,031.99 Il 
490 3,033.18 II 
490 3,044.16 Il 


3,050.20 
3,057.91 

3,061.62 
3,062.54 
3,072.78 
3,093.01 

3,095.75 

3,098.01 

3,102.39 
3,104.15 
3,111.62 
3,119.35 
3,124.95 
3,139.61 

3,144.97 
3,145.56 
3,149.24 
3,153.11 

3,176.21 

3,177.33 
3,206.05 
3,229.50 
3,232.16 
3,244.22 
3,265.79 
3,270.12 
3,288.21 

3,291.33 
3,305.89 
3,337.79 
3,341.66 
3,357.84 
3,390.38 
3,394.77 
3,424.56 
3,435.49 
3,453.55 
3,454.23 
3,457.05 
3,457.71 

3,459.92 
3,462.22 
3,463.55 
3,466.30 
3,472.52 
3,473.43 
3,480.36 
3,482.49 
3,489.37 
3,493.33 
3,494.00 
3,494.84 
3,496.41 

3,500.08 
3,504.01 

3,505.07 
3,507.34 
3,508.84 
3,509.66 
3,513.67 
3,514.61 
3,519.96 
3,531.11 
3,533.57 
3,534.33 
3,540.47 
3,542.57 
3,547.19 
3,549.20 
3,550.82 
3,552.17 
3,555.32 
3,561.41 

3,561.80 
3,563.66 
3,566.59 
3,569.08 
3,574.76 
3,577.92 
3,578.72 
3,581.84 
3,584.88 
3,590.50 
3,591.74 
3,593.52 
3,605.27 
3,606.32 
3,616.33 
3,616.76 


3,620.08 
3,622.70 
3,623.06 
3,630.73 
3,638.20 
3,640.76 
3,644.24 
3,645.03 
3,651.54 
3,652.06 
3,659.15 
3,670.07 
3,678.75 
3,691.92 
3,693.70 
3,700.57 
3,701.52 
3,713.05 
3,717.42 
3,718.11 
3,729.82 
3,732.62 
3,733.07 
3,738.04 
3,744.25 
3,746.42 
3,747.14 
3,748.68 
3,751.17 
3,752.66 
3,755.48 
3,758.35 
3,759.24 
3,763.26 
3,764.57 
3,766.89 
3,769.53 
3,773.43 
3,776.48 
3,780.71 
3,782.84 
3,783.84 
3,793.10 
3,793.26 
3,793.57 
3,808.92 
3,809.22 
3,811.99 
3,813.79 
3,814.06 
3,826.51 
3,831.46 
3,839.63 
3,848.60 
3,854.22 
3,854.64 
3,859.57 
3,861.17 
3,865.92 
3,866.80 
3,871.03 
3,874.04 
3,878.08 
3,881.45 
3,882, 36 
3,883.28 
3,890.36 
3,892.68 
3,894.12 
3,896.77 
3,899.78 
3,902.55 
3,904.30 
3,906.45 
3,911.67 
3,915.88 
3,926.21 
3,926.72 
3,930.98 
3,932.02 
3,935.38 
3,940.48 
3,943.82 
3,948.44 
3,953.58 
3,954.67 
3,964.21 
3,966.52 
3,985.79 


URANIUM (Cont.) 


3,990.42 
3,992.53 
3,998.24 
4,004.06 
4,005.21 
4,017.72 
4,018.99 
4,042.75 
4,044.41 
4,047.61 
4,050.04 
4,051.91 
4,054.30 
4,058.19 
4,062.54 
4,067.75 
4,071.12 
4,074.48 
4,076.69 
4,080.60 
4,090.13 
4,093.03 
4,106.38 
4,116.10 
4,124.73 
4,128.34 
4,141.22 
4,153.97 
4,156.65 
4,163.68 
4,171.59 
4,189.27 
4,222.37 
4,241.67 
4,244.37 
4,341.69 
4,355.74 
4,362.05 
4,393.59 
4,472.33 
4,515.28 
4,543.63 
4,620.21 
4,627.07 
4,631.62 
4,646.60 
4,666.85 
4,671.40 
4,689.07 
4,702.51 

4,722.72 
4,731.59 
4,755.74 
4,756.81 
4,772.70 
4,860.99 
5,008.21 

5,027.38 
5,117.24 
5,160.32 
5,164.14 
5,184.57 
5,204.31 

5,247.75 
5,257.04 
5,280.38 
5,386.19 
5,475.70 
5,480.26 
5,481.20 
5,482.53 

5,492.95 

5,527.82 
5,564.17 
5,581.59 
5,620.78 
5,780.59 
5,798.53 
5,836.02 
5,837.68 
5,915.39 
5,971.50 
5,976.32 

5,997.31 

6,017.38 
6,051.74 
6,067.22 
6,077.29 
6,087.34 
6,171.86 


6,175.39 
6,280.18 
6,359.29 
6,372.46 
6,378.52 
6,392.77 
6,395.42 
6,449.16 
6,464.98 


6,826.92 
6,876.74 
7,074.79 
7,101.61 
7,128.90 
7,147.89 
7,254.45 
7,425.50 
7,533.93 
7,619.35 
7,881.94 
7,970.46 
8,174.66 
8,262.06 
8,318.35 
8,337.50 
8,381.87 
8,441.21 
8,445.39 
8,450.03 
8,570.52 
8,607.95 
8,691.28 
8,710.76 
8,753.69 
8,757.76 
8,951.96 
8,989.92 
9,093.67 
9,139.56 
9,201.51 
9,265.34 
9,276.44 
9,385.90 
9,653.26 
9,819.00 
9,819.05 
9,868.36 
9,932.76 
9,964.11 
10,157.91 
10,259.55 
10,554.93 
10,799.78 
10,823.93 
11,095.77 
11,167.84 
11,294.13 
11,384.13 
11,410.43 
11,503.38 
11,568.81 
11,784.72 
11,859.42 
11,908.83 
12,250.46 
13,088.28 
13,185.16 
13,306.23 
13,961.58 
16,906.00 
17,451.11 
18,136.65 
18,366.96 
18,634.43 
19,029.39 
20,201.13 
20,271.41 
20,374.13 
20,517.29 
20,690.64 
20,772.19 
21,008.38 
21,099.98 
21,112.14 
21,144.90 
21,674.51 
21,693.38 
21,910.22 
22,110.73 


I 10 23,156.76 I 
Il 10 23,948.19 I 
I 10 29,557.07 | 
I 
il VANADIUM (V) 
Z = 23 
: V Land II 
1 Ref. 1 — C.H.C. 
I Intensity Wavelength 
I Air 
I 
I 2,100 2,092.44 I 
I 40 2,384.00 Il 
I 40 2,384.28 I 
I 60 2,386.96 I 
I 60 2,388.92 I 
I 75 2,390.87 I 
I 75 2,391.26 1 
I 85 2,392.90 1 
I 70 2,397.78 I 
I 70 2,398.27 I 
Il 70 2,399.96 I 
I 120 2,406.75 I 
I 110 2,407.90 I 
I 120 2,415.33 I 
I 120 2,416.75 I 
I 100 2,420.12 I 
I 100 2,421.06 I 
I 100 2,421.98 I 
I 110 2,428.28 I 
I 110 2,435.52 I 
I 140 2,501.61 I 
I 150 2,506.90 I 
I 240 2,507.78 I 
I 180 2,511.65 I 
I 180 2,511.95 I 
I 180 2,517.14 I 
I 240 2,519.62 I 
I 410 2,526.22 I 
I 210 2,527.90 Il 
I 120 2,528.47 Il 
I 150 2,528.84 Il 
I 240 2,530.18 I 
I 110 2,549.28 II 
I 120 2,552.65 i 
I 210 2,562.13 I 
I 110 2,564.82 I 
I 230 2,574.02 I 
I 140 2,630.67 ul 
I 130 2,642.21 Il 
I 150 2,645.26 I 
I 140 2,651.90 I 
I 150 2,656.22 I 
I 180 2,661.42 I 
I 290 2,672.00 ul 
I 380 2,677.80 Il 
I 270 2,678.57 Il 
I 380 2,679.32 il 
Il 180 2,682.87 Il 
I 180 2,683.09 ll 
I 1,100 2,687.96 II 
I 170 2,688.72 ul 
1 150 2,689.88 II 
I 230 2,690.24 I 
I 240 2,690.79 Il 
I 120 2,696.99 I 
I 120 2,697.74 I 
I 680 2,700.94 Il 
I 380 2,702.19 ll 
I 530 2,706.17 Il 
I 150 2,706.70 Ul 
1 110 2,707.86 Il 
1 170 2,711.74 Il 
I 120 2,714.20 Ul 
I 640 2,715.69 i 
I 150 2,722.56 I 
I 240 2,728.64 Ul 
I 180 2,731.35 I 
I 100 2,739.71 Il 
I 140 2,753.40 Il 
I 140 2,765.67 Il 
ll 140 2,777.73 ul 
I 120 2,803.47 II 
I 120 2,846.57 1 
I 110 2,847.57 Il 
1 140 2,852.87 I 


E-334 


2,854.34 
2,855.22 
2,859.97 
2,864.36 
2,866.59 
2,868.10 
2,869.13 
2,870.55 
2,877.69 
2,879.16 
2,880.03 
2,882.50 
2,884.78 
2,888.25 
2,889.62 
2,891.64 
2,892.44 
2,892.66 
2,893.32 
2,896.21 
2,899.60 
2,903.08 
2,906.13 
2,906.46 
2,907.47 
2,908.82 
2,910.02 
2,910.39 
2,911.06 
2,914.93 
2,917.37 
2,919.99 
2,920.38 
2,923.62 
2,924.02 
2,924.64 
2,930.81 
2,934.40 
2,935.87 
2,941.37 
2,941.49 
2,942.33 
2,943.20 


2,944.57 


2,946.53 
2,949.63 
2,950.35 
2,952.08 
2,954.33 
2,957.52 
2,962.77 
2,968.38 
2,972.25 
2,976.20 
2,976.52 
2,977.54 
3,001.20 
3,014.82 
3,016.78 
3,033.45 
3,033.82 
3,043.12 
3,043.56 
3,044.94 
3,048.22 
3,050.89 
3,053.39 
3,053.65 
3,056.33 
3,060.46 
3,063.25 
3,066.38 
3,067.12 
3,069.64 
3,073.82 
3,075.27 
3,082.11 
3,093.11 
3,094.20 
3,100.94 
3,102.30 
3,110.71 
3,118.38 
3,121.14 
3,122.90 
3,125.28 
3,126.22 
3,130.27 
3,133.33 


VANADIUM (Cont.) 


210 
150 
150 
200 
150 
3,200 
5,300 
3,800 
410 
530 
750 
530 
750 
450 
450 


3,134.93 
3,136.51 

3,139.74 
3,142.48 
3,145.34 
3,183.41 

3,183.98 
3,185.40 
3,187.71 

3,188.51 

3,190.68 
3,198.01 

3,202.38 
3,205.58 
3,207.41 

3,212.43 
3,217.11 

3,237.87 
3,254.77 
3,263.24 
3,267.70 
3,271.12 
3,276.12 
3,279.84 
3,298.14 
3,329.86 
3,365.55 
3,377.62 
3,400.40 
3,425.07 
3,485.92 
3,504.44 
3,517.30 
3,520.02 
3,524.72 
3,529.74 
3,530.77 
3,533.68 
3,543.50 
3,545.20 
3,553.27 
3,556.80 
3,566.18 
3,589.76 
3,592.02 
3,592.53 
3,593.33 
3,606.69 
3,639.02 
3,644.71 

3,663.59 
3,667.74 
3,669.41 

3,671.20 
3,673.40 
3,675.70 
3,676.68 
3,680.11 

3,683.13 
3,686.26 
3,687.47 
3,688.07 
3,690.28 
3,692.22 
3,695.34 
3,695.86 
3,703.58 
3,704.70 
3,705.04 
3,708.72 
3,715.47 
3,727.34 
3,732.76 
3,734.43 
3,745.80 
3,750.87 
3,770.97 
3,778.68 
3,790.32 
3,794.96 
3,799.91 
3,803.47 
3,806.80 
3,807.50 
3,808.52 
3,809.60 
3,813.49 
3,817.84 
3,818.24 


3,819.96 
3,821.49 
3,822.01 
3,822.89 
3,823.21 
3,828.56 
3,834.22 
3,839.00 
3,839.38 
3,840.44 
3,840.75 
3,841.89 
3,844.44 
3,847.33 
3,849.32 
3,855.37 
3,855.84 
3,862.22 
3,863.87 
3,864.86 
3,867.60 
3,871.08 
3,875.08 
3,875.90 
3,876.09 
3,878.71 
3,890.18 
3,892.86 
3,898.02 
3,899.13 
3,900.18 
3,901.15 
3,902.25 
3,906.75 
3,909.89 
3,910.79 
3,912.21 
3,914.33 
3,916.41 

3,920.49 
3,921.90 
3,922.43 
3,924.66 
3,925.24 
3,927.93 
3,930.02 
3,931.34 
3,934.01 

3,935.14 
3,936.28 
3,943.66 
3,950.23 
3,951.97 
3,973.64 
3,990.57 
3,992.80 
3,998.73 
4,005.71 

4,023.39 
4,031.83 
4,035.63 
4,042.64 
4,050.96 
4,051.35 
4,057.07 
4,057.82 
4,063.93 

4,071.54 
4,090.58 
4,092.41 

4,092.69 
4,093.50 
4,095.49 
4,099.80 
4,102.16 
4,104.40 
4,104.78 
4,105.17 
4,108.22 
4,109.79 
4,111.78 

4,112.33 
4,113.52 
4,115.18 
4,116.47 
4,118.18 
4,118.64 
4,119.46 
4,120.54 


E-335 


4,123.19 
4,123.57 
4,124.07 
4,128.07 
4,128.86 
4,132.02 
4,134.49 
4,159.69 
4,174.01 
4,179.42 
4,182.59 
4,189.84 
4,191.56 
4,209.86 
4,226.62 
4,232.46 
4,232.95 
4,234.00 
4,235.76 
4,257.37 
4,259.31 
4,262.16 
4,268.64 
4,271.55 
4,276.96 
4,284.06 
4,291.82 
4,296.11 
4,297.68 
4,298.03 
4,306.21 
4,307.18 
4,309.80 
4,330.02 
4,332.82 
4,341.01 
4,352.87 
4,354.98 
4,355.94 
4,368.04 
4,373.23 
4,375.30 
4,379.24 
4,380.55 
4,384.72 
4,389.97 
4,395.23 
4,400.58 
4,406.64 
4,407.64 
4,408.20 
4,408.51 

4,412.14 
4,416.47 
4,419.94 
4,421.57 
4,426.00 
4,427.31 

4,428.52 
4,429.80 
4,436.14 
4,437.84 
4,441.68 
4,444.21 

4,452.01 

4,457.48 
4,457.76 
4,459.76 
4,460.29 
4,462.36 
4,468.01 

4,469.71 
4,474.04 
4,474.71 

4,488.89 
4,496.06 
4,501.95 
4,524.22 
4,545.39 
4,549.65 
4,560.71 

4,571.78 
4,577.17 
4,578.73 
4,580.40 
4,586.36 
4,591.22 
4,594.11 

4,606.15 


ES ERS eee ee Pe ee, eee me eee reed ae, beat ek emt Pat Dat Pan treed ee Pen Pane ee Pent) Defoe basnanh.f_Da Paeh fae, teenage Day Suns Daat_Ooun pum pn Dd Dende base omy. Dem bed: ts Dust’ nd Ped asd, dem pase fond, Pome ad teed Send pou ce) epee bese Pose ce Ge eee pew. esd. pee. bd pu pw 


4,609.65 
4,611.74 
4,619.77 
4,624.41 
4,626.48 
4,635.18 
4,640.07 
4,640.74 
4,646.40 
4,648.89 
4,666.14 
4,670.49 
4,684.45 
4,686.92 
4,706.16 
4,706.57 
4,710.56 
4,714.12 
4,715.89 
4,717.69 
4,721.51 
4,722.86 
4,729.53 
4,730.38 
4,742.63 
4,746.63 
4,748.52 
4,750.98 
4,751.56 
4,753.93 
4,757.48 
4,766.63 
4,776.36 
4,776.52 
4,786.51 
4,796.92 
4,799.77 
4,807.53 
4,827.45 
4,831.64 
4,832.43 
4,833.02 
4,848.81 
4,851.48 
4,862.61 
4,864.74 
4,871.26 
4,875.48 
4,880.56 
4,881.56 
4,891.60 
4,894.21 
4,900.62 
4,904.29 
4,904.34 
4,925.65 
4,932.03 
4,966.12 
5,002.33 
5,014.62 
5,051.63 
5,064.12 
5,105.14 
5,128.53 
5,138.42 
5,139.53 
5,148.72 
5,159.35 
5,169.94 
5,176.77 
5,192.01 
5,192.99 
5,193.62 
5,194.83 
5,195.36 
5,206.61 
5,216.59 
$,225.77 
5,233.75 
5,234.07 
5,240.20 
5,240.87 
5,260.98 
5,353.41 
5,383.43 
5,385.14 
5,388.30 
5,397.87 
5,401.93 


ee en ele en een en een eel l eelenleelieelet  e ee 


VANADIUM (Cont.) 


Zs 


5,415.26 
5,418.09 
5,424.08 
5,434.18 
5,437.66 
5,458.12 
5,471.33 
5,487.22 
5,487.92 
5,489.94 
5,504.87 
5,507.75 
5,511.18 
5,545.93 
5,547.07 
5,558.75 
5,561.66 
5,584.50 
5,586.00 
5,592.42 
5,601.38 
5,604.94 
5,624.20 
5,624.60 
5,624.89 
5,626.01 

5,627.64 
5,632.46 
5,633.90 
5,635.51 

5,646.11 

5,657.44 
5,668.36 
5,670.85 
5,683.22 
5,698.52 
5,703.56 
5,706.98 
5,708.95 
5,716.21 

5,725.64 
5,727.03 

5,727.66 
5,731.25 

5,734.01 

5,737.06 
5,743.45 

5,747.70 
5,748.87 
5,752.74 
5,761.41 

5,772.42 
5,776.64 
5,782.61 

5,783.50 
5,784.38 
5,786.16 
5,788.56 
5,807.14 
5,817.06 
5,817.53 

5,830.72 
5,846.30 
5,850.32 
5,924.57 
5,978.91 

5,980.78 
6,002.31 

6,002.63 
6,016.12 
6,025.41 

6,039.73 

6,058.14 
6,067.26 
6,081.44 
6,090.22 
6,106.98 
6,111.67 
6,119.52 
6,128.34 
6,135.38 
6,150.15 
6,170.36 
6,189.35 
6,199.19 
6,213.87 
6,216.37 


6,218.31 ~ 


6,224.50 
6,230.74 
6,233.20 
6,240.13 
6,242.81 


je ent ot tet te sae 


eh cli el a I aa Moe ae TIN I IT yn et eye et ra ee ee ee ea a= 


saraaraarorso7sSs 


=> 


6,243.10 
6,251.82 
6,256.90 
6,258.57 
6,261.22 
6,266.32 
6,268.82 
6,274.65 
6,282.33 
6,285.16 
6,292.83 
6,296.49 
6,311.50 
6,324.66 
6,326.84 
6,339.09 
6,349.48 
6,355.58 
6,357.30 
6,358.82 
6,361.27 
6,379.36 
6,393.28 
6,430.47 
6,431.63 
6,433.18 
6,435.16 
6,452.34 
6,488.05 
6,504.17 
6,531.43 
6,543.51 
6,558.02 
6,565.88 
6,605.97 
6,607.83 
6,623.54 
6,624.85 
6,633.26 
6,643.79 
6,693.66 
6,708.07 
6,753.00 
6,760.12 
6,766.49 
6,784.98 
6,786.32 
6,812.40 
6,829.94 
6,832.44 
6,839.58 
6,841.90 
6,870.88 
6,871.56 
6,894.00 
6,974.50 
7,026.07 
7,063.69 
7,092.08 
7,102.58 
7,148.15 
7,151.36 
7,182.08 
7,264.29 
7,321.44 
7,338.92 
7,356.54 
7,358.66 
7,361.39 
7,362.49 
7,363.16 
7,385.95 
7,393.49 
7,485.90 
7,488.08 
7,492.44 
7,578.75 
7,591.24 
7,596.92 
7,598.28 
7,624.81 
7,701.37 
7,704.81 
7,851.18 
7,865.51 
7,896.40 
7,898.81 
7,937.92 
8,027.39 
8,028.13 
8,035.38 
8,045.71 
8,051.89 


beeen eon onlin nine eee onlin lla nn nnn 


ee) 


14 8,093.48 
8 8,102.44 
12 8,108.59 
SF oh 8,109.07 
12000e 8,116.80 
Li oh 8,136.79 
29 8,144.59 
9 8,154.55 
mM c 8,161.07 
14 8,171.35 
7 8,180.21 
35 8,180.21 
24 8,187.33 
29 8,198.87 
35 8,203.07 
24 8,241.61 
29 8,253.51 
29 8,255.88 
5 8,280.39 
19 8,282.37 
8 8,324.42 
14 8,331.23 
14 8,342.03 
7 8,402.81 
12 8,499.52 
6 8,534.49 
6 8,624.86 Vv 
60 8,919.85 
29 8,932.93 
12 8,971.62 
XENON (Xe) 
Z= 54 
Xe I and II 


Ref. 


33, 116, 118, 120, 


232—S.P.D. 


Note: Wavelengths above 12,000 
A are for the 136 isotope. 


Intensity 


200 h 


8s 


Wavelength 


ee ea eee eee ie a nee 


Vacuum 


740.41 
803.07 
880.80 
885.54 
925.87 
935.40 
972.77 
976.68 
1,032.44 
1,037.68 
1,041.31 
1,048.27 
1,051.92 
1,074.48 
1,083.86 
1,100.43 
1,158.47 
1,169.63 
1,183.05 
1,192.04 
1,244.76 
1,250.20 
1,295.59 
1,469.61 
Air 
2,864.73 
2,895.22 
2,979.32 
3,017.43 
3,128.87 
3,366.72 
3,400.07 
3,418.37 
3,420.00 
3,442.66 
3,461.26 
3,469.81 
3,472.36 
3,506.74 
3,549.86 
3,554.04 
3,610.32 
3,613.06 
3,633.06 
3,669.91 
3,685.90 
3,693.49 


rrersrr|->s>-= 


lel — lel — el a 


3,907.91 
4,037.59 
4,057.46 
4,098.89 
4,158.04 
4,180.10 
4,193.15 
4,208.48 
4,209.47 
4,213.72 
4,215.60 


4,223.00 
4,238.25 
4,245.38 
4,251.57 
4,296.40 
4,310.51 


4,330.52 
4,369.20 
4,373.78 
4,393.20 
4,395.77 
4,406.88 


4,416.07 
4,448.13 
4,462.19 
4,480.86 
4,521.86 
4,734,152 
4,792.619 
4,807.02 
4,829.71 
4,843.29 
4,916.51 


4,923,152 
4,971.71 
4,972.71 
4,988.77 
4,991.17 
5,028.280 
5,044.92 
5,080.62 
5,122.42 
5,125.70 
5,178.82 
5,188.04 
5,191.37 
5,192.10 
5,260.44 
5,261.95 
5,292.22 
5,309.27 
5,313.87 
5,339.33 
5,363.20 
5,368.07 
5,372.39 
5,392.80 
5,419.15 
5,438.96 
5,445.45 
5,450.45 
5,460.39 
5,472.61 


5,494.86 
5,525.53 
5,531.07 
5,566.62 
5,616.67 
5,659.38 
5,667.56 
5,670.91 
5,695.75 
5,699.61 
5,716.10 
5,726.91 
5,751.03 
5,758.65 
5,776.39 
5,815.96 
5,823.89 
5,824.80 


5,875.02 
5,893.29 
5,894.99 
5,905.13 
5,934.17 
5,945.53 
5,971.13 
5,976.46 


XENON (Cont.) 


200 
1,000 
2,000 


6,008.92 
6,036.20 
6,051.15 
6,093.50 
6,097.59 
6,101.43 
6,115.08 
6,146.45 
6,178.30 
6,179.66 
6,182.42 
6,194.07 
6,198.26 
6,220.02 
6,270.82 
6,277.54 
6,284.41 
6,286.01 
6,300.86 
6,318.06 
6,343.96 
6,356.35 
6,375.28 
6,397.99 
6,469.70 
6,472.84 
6,487.76 
6,498.72 
6,504.18 
6,512.83 
6,528.65 
6,533.16 
6,595.01 
6,595.56 
6,597.25 
6,598.84 
6,668.92 
6,694.32 
6,728.01 
6,788.71 
6,790.37 
6,805.74 
6,827.32 
6,872.11 
6,882.16 
6,910.22 
6,925.53 
6,942.11 
6,976.18 
6,990.88 
7,082.15 
7,119.60 
7,147.50 
7,149.03 
7,164.83 
7,284.34 
7,301.80 
7,339.30 
7,386.00 
7,393.79 
7,548.45 
7,584.68 
7,618.57 
7,642.02 
7,643.91 
7,670.66 
7,787.04 
7,802.65 
7,881.32 
7,887.40 
7,967.34 
8,029.67 
8,057.26 
8,061.34 
8,101.98 
8,151.80 
8,171.02 
8,206.34 


8,231.635 


8,266.52 


8,280.116 


8,346.82 
8,347.24 
8,409.19 
8,515.19 
8,576.01 
8,604.23 
8,648.54 
8,692.20 
8,696.86 
8,716.19 


| 


_ _ _ 
ia 


— 


8,739.39 
8,758.20 
8,819.41 
8,862.32 
8,908.73 
8,930.83 
8,952.25 
8,981.05 
8,987.57 
9,045.45 
9,162.65 
9,167.52 
9,374.76 
9,513.38 
9,591.35 
9,685.32 
9,698.68 
9,718.16 
9,799.70 
9,923.19 
10,838.37 
11,742.01 
12,235.24 
12,257.76 
12,590.20 
12,623.391 
13,544.15 
13,657.055 
14,142.444 
14,240.96 
14,364.99 
14,660.81 
14,732.806 
15,099.72 
15,418.394 
LSS Sule 
15,979.54 
16,039.90 
16,053.28 
16,554.49 
16,728.15 
17,325.77 
18,788.13 
20,187.19 
20,262.242 
21,470.09 
23,193.33 
23,279.54 
24,824.71 
25,254.84 
26,269.08 
26,510.86 
28,381.54 
28,582.25 
29,384.41 
29,448.06 
29,649.58 
29,813.62 
30,253.14 
30,475.46 
30,504.12 
30,794.18 
31,069.23 
31,336.01 
31,607.91 
32,293.08 
32,739.26 
33,666.69 
34,014.67 
34,335.27 
34,744.00 
35,070.25 
35,246.92 
36,209.21 
36,231.74 
36,508.36 
36,788.83 
38,685.98 
38,737.82 
38,939.60 
39,955.14 


YTTERBIUM (Yb) 
Z=70 


Yb I and II 
Ref. 1 — C.H.C. 


Wavelength 
Air 


2,116.67 
2,126.74 
2,161.60 
2,185.71 
2,224.46 
2,320.81 
2,362.89 
2,390.74 
2,398.02 
2,421.35 
2,447.26 
2,460.25 
2,464.50 
2,484.89 
2,502.02 
2,505.48 
2,508.07 
2,512.06 
2,516.35 
2,522.44 
2,537.65 
2,538.67 
2,550.06 
2,552.15 
2,552.70 
2,565.57 
2,571.36 
2,573.15 
2,596.16 
2,596.32 
2,615.26 
2,617.01 

2,634.31 

2,639.45 
2,641.89 
2,644.31 

2,646.44 
2,647.46 
2,648.80 

2,649.79 

2,650.73 

2,653.75 

2,656.12 

2,659.27 

2,665.04 

2,668.75 

2,671.96 

2,672.66 

2,680.40 
2,683.42 

2,684.75 

2,687.98 

2,695.43 

2,696.62 

2,700.80 
2,708.84 
2,710.54 
2,711.78 

2,712.66 
2,718.35 

2,722.20 
2,732.74 
2,734.09 
2,741.71 

2,747.58 

2,748.04 
2,748.66 
2,750.48 
2,751.45 

2,759.00 
2,760.78 
2,761.37 
2,764.41 

2,771.32 
2,776.28 
2,784.66 
2,787.96 
2,793.28 
2,794.44 
2,795.07 
2,795.29 
2,797.80 
2,798.21 

2,799.38 
2,800.00 
2,800.06 
2,810.72 
2,814.53 

2,816.32 
2,821.15 
2,824.97 


YTTERBIUM (Cont.) 


110 


3,065.04 
3,076.01 
3,089.10 
3,093.87 
3,100.74 
3,101.36 
3,102.07 
3,107.76 
3,107.90 
3,115.34 
3,116.70 
3,117.81 
3,136.76 
3,140.94 
3,141.73 
3,145.06 
3,145.54 
3,153.18 
3,153.88 
3,155.18 
3,162.29 
3,163.80 
3,165.21 
3,169.06 
3,180.92 
3,192.88 
3,198.65 
3,201.16 
3,217.18 
3,218.32 
3,225.88 
3,239.20 
3,239.58 
3,246.06 
3,261.51 

3,289.37 
3,305.25 
3,305.73 
3,315.10 
3,319.41 
3,333.06 
3,337.17 
3,342.93 
3,343.07 
3,346.50 
3,347.54 
3,351.09 
3,351.26 
3,352.49 
3,362.44 
3,363.64 
3,375.48 
3,376.62 
3,382.54 
3,387.50 
3,390.25 
3,390.42 
3,391.10 
3,394.44 
3,401.01 

3,404.10 
3,412.45 
3,418.39 
3,426.04 
3,428.46 
3,431.11 

3,434.61 

3,438.71 

3,438.85 
3,443.59 
3,446.89 
3,452.40 
3,454.08 
3,458.29 
3,458.39 
3,460.27 

3,462.34 
3,464.37 

3,476.30 

3,478.84 

3,482.56 
3,485.76 
3,488.43 

3,495.90 
3,507.83 

3,517.00 
3,520.29 
3,545.72 
3,549.82 


a 


3,559.03 
3,560.33 
3,560.70 
3,563.94 
3,570.57 
3,572.50 
3,574.58 
3,585.47 
3,606.48 
3,610.23 
3,611.30 
3,619.80 
3,634.52 
3,637.76 
3,648.15 
3,655.73 
3,669.69 
3,670.69 
3,675.08 
3,690.56 
3,694.19 
3,698.60 
3,700.58 
3,710.34 
3,724.21 
3,734.69 
3,770.10 
3,774.32 
3,791.74 
3,839.91 
3,872.85 
3,900.85 
3,904.81 
3,911.27 
3,987.99 
3,990.88 
4,007.36 
4,052.28 
4,077.28 
4,089.68 
4,119.25 
4,135.09 
4,149.07 
4,174.56 
4,180.81 
4,218.56 
4,218.69 
4,231.97 
4,277.74 
4,305.97 
4,316.95 
4,393.69 
4,430.21 
4,439.19 
4,482.42 
4,515.16 
4,553.58 
4,563.95 
4,576.21 
4,582.36 
4,589.21 
4,590.83 
4,598.36 
4,683.81 
4,684.27 
4,726.08 
4,781.87 
4,786.61 
4,816.43 
4,820.24 
4,836.96 
4,837.46 
4,851.15 
4,894.60 
4,912.36 
4,935.50 
4,937.22 
4,966.90 
5,009.52 
5,067.30 
5,067.80 
5,069.14 
5,074.34 
5,076.74 
5,135.98 
5,147.02 
5,184.15 
5,196.08 
5,211.60 


E-338 


5,240.51 
5,244.11 
5,257.49 
h 5,277.04 
5,279.53 
5,300.94 
5,335.15 
d 5,345.66 
5,345.83 
5,347.22 
h 5,351.29 
5,352.95 
5,358.64 
5,363.66 
5,389.84 
5,432.71 
5,449.27 
5,478.50 
5,481.92 
5,505.49 
5,524.54 
h 5,539.05 
5,556.47 
5,562.09 
5,568.11 
5,586.36 
5,588.45 
5,651.98 
5,686.53 
5,719.99 
5,749.91 
h 5,755.89 
5,771.66 
5,803.44 
5,819.41 
5,833.99 
5,837.14 
5,854.51 
5,897.21 
5,908.36 
5,989.33 
5,991.51 
6,052.88 
6,054.57 
6,152.57 
6,246.97 
6,274.78 
6,308.15 
h 6,400.35 
h 6,417.91 
6,432.73 
h 6,463.15 
6,489.06 
6,643.55 
6,667.82 
6,678.17 
6,727.61 
6,768.70 
6,799.60 
6,934.05 
6,999.88 
7,043.78 
7,244.41 
7,305.22 
7,313.05 
7,350.04 
7,448.28 
h 7,527.46 
7,699.48 
7,895.08 
h 8,922.56 


Yb III 
Ref. 40, 192 — J.R. 


a 


Intensity 
Vacuum 

5 968.46 
20 973.16 
10 994.56 
10 1,560.66 
80 1,561.42 
30 1,669.60 
50 1,670.78 
50 1,719.82 
60 1,739.18 
70 1,762.80 
80 h 1,765.21 


Wavelength 


Ill 
Il 
Ill 
Ill 
Il 
Ii 
Ill 
Il 
Il 
II 
Il 


1,775.29 
1,779.74 
1,781.31 

1,793.70 
1,798.85 
1,810.88 
1,826.41 

1,826.77 
1,838.01 

1,847.30 
1,849.24 
1,849.42 
1,852.36 
1,852.94 
1,854.80 
1,857.16 
1,863.32 
1,864.85 
1,867.23 
1,867.63 
1,868.19 
1,868.92 
1,870.07 
1,870.83 
1,871.15 
1,872.03 
1,873.91 

1,875.41 

1,875.92 
1,880.30 
1,884.22 
1,885.07 
1,887.22 
1,890.34 
1,890.87 
1,892.42 
1,895.50 
1,896.18 
1,897.57 
1,898.25 
1,906.74 
1,908.50 
1,909.66 
1,910.86 
1,920.53 
1,926.76 
1,928.09 
1,930.63 
1,942.59 
1,950.34 
1,962.80 
1,967.13 
1,969.47 
1,969.73 
1,973.96 
1,974.18 
1,976.46 
1,981.74 
1,983.88 
1,984.62 
1,985.74 
1,986.43 
1,989.82 
1,991.14 
1,995.05 
1,997.28 
1,997.66 
1,998.82 


Air 


2,054.80 
2,066.49 
2,073.64 
2,078.05 
2,087.37 
2,087.98 
2,091.23 
2,092.26 
2,094.77 
2,095.31 
2,096.79 
2,098.36 
2,106.71 
2,109.54 
2,119.18 
2,198.14 
2,202.27 
2,240.11 


YTTERBIUM (Cont.) 


100 


2,244.28 
2,257.03 
2,262.26 
2,265.67 
2,282.99 
2,283.99 
2,305.32 
2,309.27 
2,314.49 
2,337.97 
2,361.08 
2,365.43 
2,367.46 
2,369.99 
2,377.22 
2,403.95 
2,410.04 
2,412.33 
2,429.18 
2,433.43 
2,438.27 
2,439.31 
2,440.43 
2,458.64 
2,464.59 
2,490.42 
2,491.69 
2,506.25 
2,516.82 
2,522.07 
2,529.14 
2,550.39 
2,555.29 
2,560.56 
2,561.66 
2,566.78 
2,567.61 
2,579.57 
2,588.62 
2,592.69 
2,597.23 
2,599.14 
2,609.14 
2,621.11 
2,627.07 
2,635.37 
2,638.06 
2,640.48 
2,642.56 
2,643.62 
2,651.74 
2,652.25 
2,659.98 
2,664.89 
2,666.13 
2,666.99 
2,673.33 
2,677.39 
2,691.01 
2,708.04 
2,712.32 
2,749.91 
2,755.94 
2,756.76 
2,765.50 
2,788.24 
2,795.60 
2,803.32 
2,803.43 
2,807.22 
2,808.51 
2,816.92 
2,818.72 
2,826.01 
2,842.96 
2,875.86 
2,898.30 
2,906.31 
2,928.97 
2,977.84 
2,998.00 
3,029.49 
3,031.62 
3,040.65 
3,092.50 
3,102.18 
3,126.01 


3,138.58 
3,151.44 
3,179.34 
3,191.35 
3,216.27 
3,228.58 
3,325.51 

3,358.25 

3,364.30 
3,384.01 

3,392.56 
3,397.66 
3,432.94 
3,456.18 

3,463.51 

3,469.98 

3,550.87 
3,613.89 
3,659.84 
3,663.74 
3,664.74 
3,675.78 

3,711.91 

3,879.98 

3,882.58 
3,887.17 
3,896.55 

3,912.75 

3,913.23 

3,931.23 

3,985.56 
3,991.74 
3,997.67 
4,028.14 
4,033.03 

4,074.53 

4,090.67 
4,098.23 
4,121.06 
4,150.04 
4,153.11 

4,162.72 
4,172.95 

4,194.34 
4,194.95 
4,198.74 
4,213.64 
4,220.83 
4,231.07 
4,289.64 
4,301.14 
4,304.01 

4,350.80 
4,380.07 
4,517.58 
4,639.14 
4,834.93 

5,054.94 
5,256.85 
5,331.54 
5,740.83 
5,949.02 
5,973.05 
6,055.85 
6,214.22 
6,328.52 
6,365.88 
6,378.33 
6,466.33 
6,985.15 
7,037.04 
7,157.72 
7,311.02 
7,399.98 
7,410.01 

7,456.86 
7,664.41 

7,892.39 
7,893.10 
7,971.46 
8,056.02 
8,117.44 
8,326.86 
8,327.88 
8,400.01 

8,489.90 
10,110.60 


100 10,830.36 il 
YbIV 
Ref. 40, 311 — J.R. 
Intensity Wavelength 
eee 
Vacuum 
200 828.96 IV 
200 870.35 IV 
300 902.46 IV 
300 927.01 IV 
300 936.22 IV 
400 943.04 IV 
400 946.20 IV 
200 975.21 IV 
1,000 1,050.24 IV 
1,000 1,054.46 IV 
400 1,092.51 IV 
200 1,109.96 IV 
200 1,110.55 IV 
5,000 1,134.43 IV 
300 1,136.24 1V 
500 1,166.01 IV 
600 1,185.58 IV 
200 1,290.24 IV 
600 1,305.58 IV 
900 1,316.04 IV 
200 1,326.32 IV 
800 1,326.36 IV 
200 1,340.06 IV 
300 1,345.36 IV 
900 1,350.26 IV 
200 1,353.43 IV 
400 1,356.15 IV 
200 1,361.75 IV 
300 1,365.88 IV 
300 1,369.72 IV 
400 1,375.42 IV 
300 1,376.66 IV 
200 1,384.41 IV 
250 1,393.93 IV 
350 1,398.77 IV 
400 1,407.05 IV 
300 1,413.14 IV 
400 1,416.15 IV 
400 1,417.72 IV 
200 1,423.99 IV 
300 1,430.29 IV 
200 1,440.61 IV 
400 1,477.92 IV 
300 1,491.57 IV 
400 1,765.03 1V 
200 1,776.18 IV 
200 1,778.20 IV 
200 1,779.34 IV 
300 1,789.71 IV 
800 1,791.06 IV 
200 1,801.67 IV 
250 1,809.63 IV 
600 1,813.84 IV 
400 1,816.07 IV 
250 1,817.58 IV 
300 1,819.02 IV 
200 1,824.22 1V 
Air 
300 2,106.48 IV 
900 2,116.65 IV 
500 2,121.29 IV 
250 2,122.84 IV 
800 2,123.32 IV 
600 2,125.72 IV 
200 2,129.65 IV 
500 2,135.21 IV 
300 2,137.58 IV 
500 2,138.35 IV 
200 2,138.53 IV 
800 2,139.99 IV 
400 2,141.04 IV 
200 2,142.20 IV 
300 2,143.42 IV 
300 2,143.89 IV 
2,000 2,144.77 IV 
400 2,148.10 IV 
1,500 2,148.52 IV 


E-339 


15,000 2,154.18 IV 
250 2,165.55 IV 
300 2,169.12 IV 
200 2,172.16 IV 
300 2,177.53 IV 
400 2,183.32 IV 
270 4h 2,186.13 IV 
270 2,187.17 1’ 

90 +h 2,189.90 IV 
120 2,193.34 IV 
150 2,198.27 IV 
90 2,224.64 IV 
150 2,231.28 IV 
90 2,233.30 IV 
90 2,244.20 IV 
140 2,331.36 IV 
YTTRIUM (Y) 
Z = 39 
Y Iand II 
Ref. 1 — C.H.C. 
Be 
Air 

350 2,243.06 i 
50 2,354.20 I 

30 2,373.83 

50 2,385.24 
25 2,413.93 ll 
560 2,422.20 il 
60 2,460.61 II 
25 2,490.42 I 

12 2,540.28 

14 2,547.57 

10 2,550.17 
20 2,681.65 J 
60 2,694.21 I 
26 2,695.39 I 
95 2,723.00 I 
22 2,730.08 I 
22 2,734.85 Il 
70 2,742.53 I 
140 2,760.10 I 
30 2,785.21 Il 
12 2,785.59 I] 
12 2,791.20 I 
30 2,800.11 il 
26 2,813.64 I 
18 2,818.86 1 
45 2,822.56 I 
22 2,825.37 II 
45 2,826.38 ll 
70 2,854.43 Il 
26 2,856.30 II 
1] 2,857.87 I 
95 2,886.48 | 
18 2,897.69 Il 
14 2,898.82 I 
160 2,919.05 I 
18 h 2,930.03 Il 
390 2,948.40 I 
350 2,964.96 I 
18 2,973.91 I 
480 2,974.59 I 
30 2,980.55 Il 
750 2,984.26 I 
70 2,995.26 I 
140 2,996.94 I 
70 3,005.26 I 
55 3,018.95 I 
130 3,021.73 I 
90 3,022.28 I 
26 3,026.49 II 
30 3,036.59 Il 
45 3,044.84 I 
190 3,045.37 I 
22 3,047.11 I 
60 3,055.22 Il 
60 3,086.85 Il 
he | 3,091.70 I 
22 3,093.76 II 
95 3,095.88 I 
45 3,111.81 1 
55 3,112.04 I 
22 3,114.28 1 


YTTRIUM (Cont.) 


i 


3,128.77 
3,129.93 
3,135.17 
3,173.06 
3,179.41 

3,191.31 
3,195.62 
3,200.27 
3,203.32 
3,216.69 
3,242.28 
3,280.91 

3,308.47 
3,327.89 
3,340.38 
3,362.00 
3,388.59 
3,397.04 
3,412.47 
3,448.82 
3,450.95 
3,467.88 
3,485.73 
3,496.09 
3,521.53 
3,546.01 

3,549.01 

3,551.80 
3,552.69 
3,558.76 
3,571.43 

3,576.05 

3,584.52 
3,587.75 

3,589.69 
3,592.92 
3,600.73 
3,601.92 
3,611.05 

3,620.94 
3,628.71 

3,633.12 
3,664.61 

3,668.49 
3,692.53 

3,710.30 
3,718.12 
3,738.61 

3,747.55 
3,749.89 
3,774.33 

3,776.56 
3,782.30 
3,788.70 
3,818.35 

3,832.88 
3,847.87 
3,876.82 
3,878.28 
3,887.77 
3,904.59 
3,918.25 
3,930.11 

3,930.66 
3,950.36 
3,951.60 
3,955.09 
3,982.60 
3,987.50 
4,039.83 
4,047.64 
4,077.38 
4,081.22 
4,083.71 

4,102.38 
4,106.39 
4,110.81 

4,124.92 
4,128.31 

4,142.85 
4,157.63 
4,167.52 
4,174.14 
4,177.54 
4,199.28 
4,204.70 
4,213.02 
4,213.54 
4,217.80 


4,220.63 
4,224.25 
4,235.73 
4,235.94 
4,251.20 
4,302.30 
4,309.63 
4,316.30 
4,330.78 
4,337.29 
4,344.65 
4,348.79 
4,352.33 
4,352.70 
4,357.73 
4,358.73 
4,366.03 
4,374.94 
4,375.61 
4,379.33 
4,385.48 
4,387.74 
4,394.01 
4,394.67 
4,398.02 
4,422.59 
4,437.34 
4,443.66 
4,446.63 
4,465.27 
4,473.89 
4,475.72 
4,476.96 
4,477.45 
4,487.28 
4,487.47 
4,491.75 
4,492.42 
4,505.95 
4,513.58 
4,514.01 
4,522.05 
4,527.25 
4,527.80 
4,544.32 
4,559.37 
4,564.39 
4,573.56 
4,581.32 
4,581.77 
4,596.55 
4,604.80 
4,613.00 
4,643.70 
4,658.32 
4,658.89 
4,667.47 
4,670.82 
4,674.84 
4,678.35 
4,682.32 
4,689.77 
4,696.81 
4,708.85 
4,725.85 
4,728.53 
4,732.37 
4,741.40 
4,752.79 
4,760.98 
4,780.18 
4,781.04 
4,786.58 
4,786.89 
4,799.30 
4,804.31 
4,804.81 
4,817.38 
4,818.20 
4,819.64 
4,822.13 
4,823.31 
4,839.15 
4,839.87 
4,845.68 
4,852.69 
4,854.25 
4,854.87 
4,856.70 


a 


_—— 


ee 


_ — 
ee 
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E-340 


330 


4,859.84 
4,879.65 
4,883.69 
4,886.28 
4,886.65 
4,893.44 
4,900.12 
4,906.11 
4,909.00 
4,921.87 
4,930.93 
4,950.66 
4,974.30 
4,982.13 
5,006.97 
5,070.21 
5,072.19 
5,087.42 
5,088.18 
5,119.11 
5,123.21 
5,135.20 
5,196.43 
5,200.41 
5,205.72 
5,240.81 
5,289.82 
5,320.78 
5,380.62 
5,402.78 
5,417.03 
5,424.37 
5,438.24 
5,466.46 
5,468.47 
5,473.39 
5,480.74 
5,493.17 
5,495.59 
5,497.41 
5,503.45 
5,509.90 
5,513.64 
5,521.63 
5,526.76 
5,527.54 
5,541.63 
5,544.50 
5,546.02 
5,556.43 
5,567.75 
5,577.42 
5,581.08 
5,581.87 
5,590.96 
5,594.12 
5,606.33 
5,623.91 
5,630.13 
5,632.25 
5,632.89 
5,644.69 
5,648.47 
5,662.94 
5,675.27 
5,693.63 
5,706.73 
5,720.61 
5,728.89 
5,730.12 
5,732.09 
5,743.85 
5,746.93 
5,764.22 
5,765.64 
5,773.95 
5,781.69 
5,800.00 
5,818.58 
5,821.87 
5,832.27 
5,838.07 
5,858.83 
5,871.83 
5,876.14 
5,879.96 
5,893.94 
5,902.96 
5,912.19 


cococcd 


CNG ce oe ict 


oss 


> 


5,931.10 
5,939.08 

5,945.72 
5,950.02 
5,956.41 

5,972.04 
5,981.86 
5,987.64 
6,003.60 
6,004.65 
6,009.19 
6,019.87 
6,023.41 

6,036.60 
6,053.81 

6,072.78 
6,088.00 
6,089.35 
6,096.78 
6,107.82 
6,114.73 
6,127.38 
6,132.06 
6,135.04 
6,138.43 
6,148.36 
6,151.72 
6,165.08 
6,182.23 
6,191.73 
6,199.82 
6,217.96 
6,222.59 
6,236.72 
6,251.05 
6,275.01 
6,295.46 
6,316.20 
6,338.10 
6,359.48 
6,369.87 
6,402.01 
6,435.00 
6,437.18 
6,501.23 
6,518.33 
6,535.84 
6,538.60 
6,553.84 
6,557.39 
6,572.58 
6,576.85 
6,584.87 
6,613.75 
6,622.49 
6,636.49 
6,650.61 
6,664.40 
6,687.58 
6,691.83 
6,694.75 
6,699.26 
6,700.71 
6,713.20 
6,735.99 
6,793.71 
6,795.41 
6,803.15 
6,815.16 
6,832.49 
6,845.24 
6,858.24 
6,887.22 
6,896.00 


i 
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YTTRIUM (Cont.) 


35 7,264.17 II 
oi 7,293.08 I 
3) hi 7,330.62 I 
5 7,332.96 II 
50 7,346.46 I 
Sieh 7,398.77 I 
29 7,450.30 Il 
17 7,494.88 I 
7 Oh 7,536.71 I 
35 7,563.13 I 
8 h 7,617.72 I 
19 h 7,622.94 I 
7 7,652.89 I 
5 7,689.49 I 
8 oh 7,698.00 I 
19 7,719.89 I 
19 7,724.08 I 
13 7,788.42 I 
13 7,796.32 I 
6 7,802.52 il 
17 7,812.16 I 
29 7,855.52 I 
110 7,881.90 Il 
10 h 7,999.33 I 
9 8,329.61 I 
24 8,344.43 I 
8 oh 8,365.64 I 
17 8,450.36 I 
8 h 8,528.94 I 
95 8,800.62 I 
19 h 8,835.85 Il 
Y Ill 
Ref. 77 — J.R. 
Intensity Wavelength 
Vacuum 

1 643.68 ul 
4 646.69 Ill 
6 653.87 Ill 
10 656.98 lll 
25 668.74 Ill 
40 671.98 Ill 
100 691.72 Ill 
4 693.85 Ill 
200 695.20 Ill 
9 727.91 Ill 
4 728.47 Il 
2 728.83 Ill 
20 729.73 Ill 
600 730.49 Ill 
15 732.70 Ill 
800 734.36 Ill 
15 770.78 Ill 
10 771.79 Ill 
20 804.26 Ill 
5,000 805.20 Ill 
75 806.18 Ill 
150 808.97 Ill 
7,000 809.92 Ill 
100 855.64 ll 
60 857.82 Ill 
25 984.23 Ill 
15 987.96 Ill 
15,000 989.21 Ill 
25,000 996.37 Ill 
20 999.19 Ill 
150 1,000.56 Ill 
25 1,003.35 Ill 
1,000 1,006.58 Il 
1,200 1,007.86 Il 
120 1,077.52 Ill 
500 1,081.35 Ill 
715 p 1,084.63 ll 
350 p 1,088.39 Ill 
250 1,095.25 Ill 
25 1,095.87 I 
150 1,103.21 nu 
3,000 1,289.74 II 
2,500 1,306.96 Ill 
5,000 1,314.51 Ill 
1,500 1,316.10 I 
4,000 1,334.04 Il 
8 1,549.08 il 
isa p 1,553.81 Ul 
30 1,635.14 1 
75 1,640.43 Ill 
200 1,779.80 Il 


600 1,786.05 Ill 
Air 
10 2,041.93 Ill 
5 2,042.07 Ill 
1,500 2,060.58 Ill 
4,000 2,068.98 III 
10,000 2,127.98 Ill 
16,000 2,191.16 Ill 
8,000 2,200.76 Ill 
8,000 2,206.03 Ill 
150 2,261.41 Ill 
80 2,261.57 Ill 
10,000 2,284.34 Ill 
3 2,319.92 lll 
10,000 2,327.31 Ill 
50,000 2,367.23 Ill 
40,000 2,414.64 Ill 
100 p 2,710.30 lll 
90 bh 2,710.54 Ill 
5 2,780.11 Ill 
70 2,791.44 Ill 
20 2,803.27 Ill 
100 2,807.00 Ill 
90,000 2,817.04 Ill 
6,000 2,867.67 Ill 
6,000 2,913.41 Ill 
1,500 2,917.74 Ill 
1,600 2,918.56 Ill 
15 2,940.53 Ill 
99,000 2,946.01 Ill 
20 p 2,948.48 lll 
6,000 2,970.42 Ill 
1,400 3,013.93 III 
1,500 3,018.85 III 
3 3,267.10 Ill 
25, 1 3,276.80 Ill 
500 3,866.96 Ill 
3,000 3,900.74 Ill 
4,000 3,914.58 Ill 
3,800 4,039.60 Ill 
3,000 4,040.11 Ill 
120 h 4,121.61 Il 
2,000 c 4,737.62 Ill 
7,500 5,102.88 Ill 
1,300 5,120.40 Ill 
10,000 5,238.10 Ill 
3,000 5,263.58 Ill 
4,000 5,383.64 Ill 
6,000 5,562.81 Ill 
600 5,567.27 Ill 
4,000 5,572.24 Ill 
400 5,595.48 Ill 
3,000 5,602.08 Ill 
2,000 h 7,254.58 Ill 
9,000 7,558.71 Ill 
6,000 7,864.53 Ill 
8,000 7,916.71 Ill 
400 7,989.41 Ill 
10,000 7,991.43 Ill 
8,000 8,171.41 Ill 
4,000 8,645.09 Ill 
10,000 8,796.21 Ill 
8,000 9,116.59 Ill 
ZINC (Zn) 
Z = 30 
Zn I and II 
Ref. 39, 55, 113, 131, 185, 
186—R.D.C. 
Intensity Wavelength 
Vacuum 
60 1,193.23 Il 
60 1,277.31 Il 
60 d 1,366.68 ll 
1,404.12 I 
60 1,410.44 ll 
60 1,439.09 Il 
60 1,445.04 Il 
50 1,456.91 II 
1,457.57 I 
60 1,477.02 Il 
50 1,514.76 II 
90 1,572.99 II 
1,589.57 I 
60 1,617.68 Il 
60 1,658.25 II 
50 1,713.25 II 


E-341 


1,715.76 
1,735.61 
1,736.89 
1,737.90 
1,747.12 
1,762.19 
1,774.04 
1,790.76 
1,797.64 
1,811.05 
1,816.48 
1,831.38 
1,833.57 
1,836.01 
1,836.65 
1,847.56 
1,864.12 
1,866.08 
1,872.13 
1,894.26 
1,901.52 
1,914.81 
1,918.96 
1,920.27 
1,929.67 
1,945.58 
1,951.91 
1,953.00 
1,954.87 
1,964.54 
1,969.40 
1,982.11 
1,985.61 
1,986.99 
1,993.37 
1,996.92 


Air 


2,011.94 
2,025.48 
2,039.31 
2,062.00 
2,064.23 
2,079.08 
2,079.93 
2,087.33 
2,096.93 
2,099.94 
2,102.18 
2,104.42 
2,122.74 
2,138.56 
2,147.42 
2,210.18 
2,273.15 
2,501.99 
2,515.81 
2,527.96 
2,557.95 
2,567.80 
2,567.98 
2,569.87 
2,582.44 
2,582.49 
2,608.56 
2,608.64 
2,670.53 
2,684.16 
2,712.49 
2,756.45 
2,770.86 
2,770.98 
2,800.87 
2,801.06 
2,801.17 
2,801.96 
2,902.30 
3,018.36 
3,035.78 
3,072.06 
3,075.90 
3,171.45 
3,172.23 
3,196.31 
3,197.10 
3,282.33 
3,299.42 
3,302.58 


700 + 3,302.94 I 
75 3,306.01 II 
800 3,345.02 I 
500 3,345.57 I 
150 3,345.94 I 
5 3,799.00 I 
50 3,806.34 Il 
100 3,840.29 Il 
50 3,883.34 I 
15 3,965.43 I 
10 4,113.21 I 
25 4,292.88 I 
25 4,298.33 I 
35 4,629.81 I 
300 4,680.14 I 
400 4,722.15 I 
400 4,810.53 I 
800 4,911.62 II 
500 4,924.03 II 
4 5,068.66 I 
15 5,069.58 I 
200 5,181.98 I 
8 5,308.65 I 
=f 5,310.24 I 
ef 5,311.02 I 
4 5,772.10 I 
4 5,775.50 I 
10 a eo | I 
500 5,894.33 Il 
500 6,021.18 Il 
500 6,102.49 II 
100 6,111.53 II 
500 6,214.61 II 
8 6,237.90 I 
8 6,239.17 I 
1,000 h 6,362.34 I 
10 6,479.18 I 
15 6,928.32 I 
8 6,938.47 I 
3 6,943.20 I 
200 7,478.8 Il 
300 7,588.5 II 
100 7,612.9 II 
300 7,732.5 II 
200 6 RY Re Il 
10 7,799.36 I 
100 11,054.25 I 
100 13,053.63 I 
100 13,150.59 I 
20 13,196.61 I 
100 14,038.70 I 
20 15,680.29 I 
20 16,483.45 I 
20 16,491.98 I 
20 16,505.23 I 
5 24,044.16 I 
10 24,375.02 I 
ZIRCONIUM (Zr) 
Z=40 
Zr I and II 
Ref. 1 —C.H.C. 
Intensity Wavelength 
Air 

60 2,374.42 I 
60 2,384.17 I 
50 2,388.01 I 
50 2,389.21 I 
45 2,405.52 I 
60 2,419.41 II 
150 2,449.85 II 
21 2,457.44 II 
75 2,487.29 Il 
45 2,496.48 I 
180 2,532.46 II 
90 2,539.65 I 
220 2,542.10 Il 
45 2,550.51 I 
220 2,550.74 i 
45 2,556.43 I 
60 2,567.45 I 
570 2,567.64 ll 
1,600 2,568.87 Il 
2,100 2,571.39 II 
75 2,583.40 Il 


\ 


ZIRCONIUM (Cont.) 


3,399.35 i 200 4,007.60 
130 2,589.07 3,030.92 ut Bee 1 200 4,012.25 
3,036.39 Il 570 3,404.83 
22 2,589.65 , ra ; 760 3,410.25 Il 400 4,023.98 
45 2,609.43 aes i ae 3,414.66 I 770 4,024.92 
150 2,630.91 Soe Il 1,000 3,430.53 i 990 4,027.20 
80 2,635.42 3,060.11 : ‘ Ul 240 4,028.95 
3,064.63 II 380 3,437.14 , 
210 2,639.09 Peo i 4,700 3,438.23 ul 400 4,029.68 
70 eR Sea pees : ; 490 4,030.04 
3,094.80 I 600 3,447.36 I 1030. 
33 pale "095.07 i 200 3,455.91 I 400 4,035.89 
110 2,650.38 3,095. ; aie 3,457.56 Ul 240 4,042.22 
70 2,658.69 3,095.82 457. Anes 
099.23 Ti 200 3,458.93 ul 610 043. 
180 2,667.80 3,099. aie 
06.58 Ul 820 3,463.02 il 490 044. 
55 2,669.49 3,106. = 
3,108.37 I 600 3,471.19 I 400 4,045. 
re apg aA 10.88 Ul 200 3,478.79 I 610 4,048.67 
che thas 120.74 I 1,200 3,479.39 rT 200 4,050.33 
35 2,681.76 3,120. , , 
90 2,687.75 3,125.92 Il 1,300 3,481.15 Il 200 4,050.48 
f 3,129.18 ll 760 3,483.54 I 770 4,055.03 
90 2,692.60 , ll 600 4,055.71 
2,692.92 3,129.76 il 4,100 3,496.21 055. 
22 ‘ 
3,131.11 I 350 3,505.48 Ul 330 4,061.53 
160 2,693.53 , 4,064.16 
180 2,694.06 3,132.07 I 820 3,505.67 Ul 1,500 064. 
70 2,695.43 3,133.23 I 1,000 3,509.32 I 2,000 4,072.70 
95 2,699.60 3,133.48 Ul 200 3,510.46 Ul 310 4,074.93 
750 2,700.13 3,136.96 I 2,000 3,519.60 I 200 ee 
280 2,711.51 3,138.68 Ul 440 3,525.81 I 240 4,078. 
140 2,712.42 3,139.80 I 440 3,533.22 I 2,000 4,081.22 
140 2,714.26 3,148.82 I 210 3,535.16 I 200 4,108.40 
1,300 2,722.61 3,155.67 ll 630 3,542.62 ll 400 4,121.46 
140 2,725.47 3,157.00 ll 1,800 3,547.68 I 1,200 4,149.20 
800 2,726.49 3,157.82 I 210 3,549.74 I 200 4,152.64 
490 2,732.72 3,164.31 Il 630 3,550.46 I 290 4,156.24 
1,400 2,734.86 3,165.45 Il 1,800 3,551.95 Il 400 4,161.21 
110 2,740.51 3,165.97 il 2,100 3,556.60 Il 400 4,166.36 
140 2,741.55 3,166.26 ll 1,100 3,566.10 I 200 4,183.32 
1,100 2,742.56 3,178.09 ul 210 3,568.88 I 660 4,187.56 
660 2,745.86 3,181.58 Ul 2,100 3,572.47 Ul 400 4,194.76 
660 2,752.21 3,181.92 I] 210 3,573.08 II 610 4,199.09 
530 2,758.81 3,182.86 Il 1,100 3,575.79 I 610 4,201.46 
200 d 2,768.73 3,191.21 I 1,300 3,576.85 iT 610 4,208.98 
2,768.85 3,191.90 ul 880 3,586.29 I 200 4,211.88 
170 d 2,774.04 3,212.01 I 440 3,587.98 Ul 400 4,213.86 
2,774.16 3,214.19 Ul 3,500 3,601.19 I 2,000 4,227.76 
200 2,790.14 3,222.47 ll 690 3,611.89 ll 200 4,236.06 
120 2,792.04 3,228.81 Ul 1,100 3,613.10 ll 2,000 4,239.31 
160 2,796.90 3,231.69 ul 1,100 3,614.77 ll 770 4,240.34 
110 2,799.15 3,234.12 I 1,100 3,623.86 I 770 4,241.20 
180 2,810.91 3,236.58 TT 320 3,634.15 I 1,200 4,241.69 
620 2,814.90 3,241.05 ul 260 3,661.20 I 310 4,268.02 
390 2,818.74 3,250.39 I 1,100 3,663.65 I 550 4,282.20 
530 2,825.56 3,254.28 I 390 3,671.27 Il 550 4,294.79 
110 2,833.91 3,260.11 I 800 3,674.72 Il 310 4,302.89 
710 2,837.23 3,269.66 I 390 3,697.46 Ul 550 4,341.13 
120 2,839.34 3,271.13 Il 960 3,698.17 Il 1,000 4,347.89 
130 2,843.52 3,272.22 Il 720 3,709.26 Il 290 4,359.74 
660 2,844.58 3,273.05 II 270 3,731.26 Il 310 4,360.81 
210 2,848.19 3,279.26 Il 560 3,745.98 Il 350 4,366.45 
350 2,848.52 3,282.73 I 880 3,751.60 ll 240 4,379.78 
350 2,851.97 3,284.71 ul 480 3,764.39 I 190 4,413.04 
340 2,869.81 3,285.88 Ht 480 3,766.72 I 240 4,420.46 
490 2,875.98 3,288.80 ul 340 3,766.82 ul 120 4,427.24 
120 2,892.26 3,305.15 Ul 720 3,780.54 I 160 4,431.49 
160 - 2,905.23 3,306.28 I 560 3,791.40 I 140 4,443.00 
300 2,915.99 3,313.70 Ul 210 3817.58 Il 110 4,457.43 
110 2,916.64 3,314.50 i 560 3,822.41 1 110 4,466.91 
270 2,918.24 3,319.02 Ul 2,200 3,835.96 I 110 4,470.31 
320 2,926.99 3,322.99 I 1,300 3,836.76 Il 190 4,470.56 
160 2,934.61 3,326.80 II 550 3,843.02 Il 200 4,496.97 
160 2,936.31 3,334.25 Il 550 3,847.01 I 550 4,507.12 
320 2,948.94 3,334.62 il 550 3,849.25 I 610 4,535.75 
210 2,951.48 3,338.41 I 2,900 3,863.87 I 490 4,542.22 
320 2,955.78 3,340.56 Il 770 3,864.34 I 200 4,553.01 
320 2,960.87 3,344.79 ul 990 3,877.60 I 200 4,555.13 
320 2,962.68 3,353.66 I 200 3,879.05 I 140 4,555.52 
320 2,968.96 3,354.39 Il 1,500 3,885.42 I 490 4,575.52 
120 2,969.19 3,356.09, I 2,900 3,890.32 I 100 4,582.29 
230 2,969.63 3,357.26 ul 2,000 3,891.38 I 140 4,590.55 
130 2,976.61 3,359.96 Ul 400 3,900.52 I 350 4,602.57 
— 2,918.05 3,360.46 I 310 3,915.94 Ul 140 4,604.42 
a Bale, 3,363.82 Ul 610 3,921.79 I 210 4,626.41 
Woh 2,981.02 3,367.82 u 1,200 3,929.53 I 700 4,633.98 
ee 2,985.39 3,370.59 I 200 3,934.12 Ul 210 4,644.83 
Leg SE 3,373.42 ui 200 3,934.79 ul 260 4,683.42 
se Su 3,374.73 ul 940 3,958.22 u | 2,300 4,687.80 
a4 Barkee 3,376.27 u 490 3,966.66 I 510 4,688.45 
az ULE 3,377.46 ll 990 3,968.26 I 110 4,707.79 
rare: eee it 660 3,973.50 1 | 1,900 4,710.08 
40 ae 3,388.30 u 200 3,975.29 I 160 4,711.92 
350 3,020.47 3,391.98 Ul 200 h 3,981.60 I 120 4,717.62 
Pa pt anew 3,393.12 i 770 3,991.13 u 210 4,719.12 
Be 8 3,396.33 ul 770 3,998.97 I 300 4,732.33 
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ZIRCONIUM (Cont.) 


4,739.48 
4,762.78 
4,772.31 
4,784.92 
4,788.67 


5,480.83 


log 


log 


5,481.16 
5,486.09 
5,502.12 
5,507.87 
5,517.11 
5,518.05 
5,528.41 
5,532.30 
5,537.46 
5,545.32 
5,551.75 
5,553.17 
5,612.11 
5,620.14 
5,623.53 
5,629.02 
5,629.58 
5,664.51 
5,666.28 
5,680.90 
5,685.42 
5,708.89 
5,718.21 
5,735.70 
5,748.17 
5,778.57 
5,797.74 
5,847.32 
5,868.27 
5,869.50 
5,879.80 
5,885.62 
5,901.09 
5,908.61 
5,925.13 
5,935.20 
5,955.35 
5,977.80 
5,984.23 
5,995.37 
6,001.05 
6,025.36 
6,032.61 
6,045.85 
6,049.24 
6,062.84 
6,120.83 
6,121.91 
6,124.84 
6,127.44 
6,134.55 
6,140.46 
6,143.20 
6,155.61 
6,157.71 
6,160.20 
6,189.40 
6,192.96 
6,213.05 
6,214.69 
6,226.51 
6,257.26 
6,261.05 
6,267.06 
6,292.84 
6,299.66 
6,304.34 
6,313.02 
6,314.71 
6,321.35 
6,340.36 
6,345.10 
6,345.22 
6,378.56 
6,407.00 
6,412.39 
6,426.17 
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cs 


6,434.33 
6,445.74 
6,451.62 
6,457.63 
6,470.21 
6,473.79 
6,484.35 
6,489.64 
6,493.10 
6,503.26 
6,506.36 
6,508.15 
6,542.90 
6,550.54 
6,569.43 
6,576.56 
6,578.06 
6,591.99 
6,596.71 
6,598.84 
6,603.27 
6,620.56 
6,678.01 
6,688.18 
6,702.12 
6,709.61 
6,717.88 
6,752.73 
6,762.38 
6,769.16 
6,772.89 
6,787.15 
6,790.85 
6,828.78 
6,832.89 
6,845.33 
6,846.34 
6,846.97 
6,849.26 
6,852.56 
6,888.29 
6,900.59 
6,904.36 
6,907.37 
6,916.87 
6,932.38 
6,948.46 
6,953.84 
6,966.44 
6,975.91 

6,990.84 
6,994.32 
7,005.46 
7,027.40 
7,057.36 
7,057.96 
7,087.30 
7,089.43 

7,094.46 
7,095.59 
7,097.70 
7,102.91 

7,103.72 
7,111.68 
7,112.82 
7,113.52 
7,132.95 

7,140.74 
7,144.47 
7,169.09 
7,201.62 
7,258.17 
7,264.76 
7,306.21 

7,311.62 
7,313.72 
7,318.08 


ee ec ca a ee ee 


7,327.82 
7,335.97 
7,343.96 
7,373.50 
7,383.63 
7,400.90 
7,411.39 
7,422.75 
7,433.10 
7,439.86 
7,467.57 
7,479.58 
7,515.70 
7,517.95 
7,540.62 
7,544.59 
7,551.46 
7,554.70 
7,558.45 
7,560.09 
7,562.12 
7,607.15 
7,612.08 
7,621.17 
7,658.60 
7,690.83 
7,704.27 
7,708.42 
7,766.55 
7,816.32 
7,819.35 
7,822.94 
7,826.72 
7,849.35 
7,869.99 
7,876.25 
7,882.18 
7,897.98 
7,908.46 
7,940.47 
7,944.61 
7,956.66 
7,959.98 
7,963.63 
8,005.27 
8,046.05 
8,053.06 
8,055.29 
8,055.76 
8,058.08 
8,063.09 
8,070.08 
8,114.28 
8,120.17 
8,132.99 
8,152.58 
8,188.77 
8,194.73 
8,201.73 
8,212.53 
8,240.37 
8,283.81 
8,305.90 
8,332.44 
8,370.23 
8,389.41 
8,414.00 
8,453.17 
8,464.65 
8,498.44 
8,584.21 
8,734.86 
8,749.48 
8,786.23 
8,804.98 
8,836.09 
8,899.52 
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ATOMIC TRANSITION PROBABILITIES 


Compiled by W. L. Wiese and G. A. Martin 


These tables were prepared under the auspices of the Committee on Line Spectra 
of the Elements of the National Academy of Sciences — National Research Council. 
They contain critically evaluated atomic transition probabilities A for about 4000 
selected lines of elements from hydrogen to nickel. The material is largely for neutral 
and singly ionized spectra, but includes a number of prominent lines of more highly 
charged ions. 

Most of the data are obtained from comprehensive compilations of the National 
Bureau of Standards Data Center on Atomic Transition Probabilities. Specifically, 
data have been taken from critical compilations on Sc,’ Ti,’ V,? Cr,” Mn,’ and Fe? 
without changes. Material from earlier compilations for the elements H through 
Ne‘ and for Na through Ca‘ was supplemented by more recent material taken di- 
rectly from the original literature. For the higher ions, most data were derived from 
studies of the systematic behavior of transition probabilities.°* The original litera- 
ture is cited in a very recent bibliography on transition probabilities.’ 

The wavelength range for the neutral species has normally been restricted to the 
visible or shorter wavelengths; only the most prominent near infrared lines are in- 
cluded. For the higher ions, most prominent lines are located in the extreme uv. 
The tabulation is limited to electric dipole — including intercombination — lines 
and comprises essentially the fairly strong transitions (usually gf > 10-*) with esti- 
mated uncertainties of 50% or less. With the exception of hydrogen and helium, 
most transitions are between states with fairly low principal quantum numbers, i.e., 
not exceeding the quantum number of the ground state by more than two. 

Whenever the wavelengths of individual lines within a multiplet are extremely 
close, an average wavelength for the multiplet is given, followed by an asterisk (*). 
This has also been done when the transition probability for an entire multiplet has 
been taken from the literature and values for individual lines cannot be determined 
because of insufficient knowledge of the coupling of electrons. The statistical 
weights, g, and g,, for the lower (i) and upper (k) atomic states are listed since the 
product g,A (or g,f) is needed in many applications. A is given in units of 10° sand 
is listed to as many digits as is consistent with the indicated accuracy. A number in 
parentheses following the tabulated value of the transition probability indicates the 
power of ten by which this value has to be multiplied. The uncertainties of the 
transition probabilities are indicated by code letters as follows: AA for uncertainties 
- within 1%; A for uncertainties within 3%; B for uncertainties within 10%; C for 
uncertainties within 25%; D for uncertainties within 50%. The listed uncertainties 
are used with the connotation of ‘‘extent of possible error.”’ 

In the table for hydrogen, the uncertainty column has been eliminated since the 
transition probabilities for this element are known very precisely (<< 1% error). Due 
to the hydrogen degeneracy, a ‘“‘transition’’ is actually the sum of all transitions 
between the principal quantum numbers listed in the transition column, and the 
tabulation represents the properly weighted total A values. 

In addition to the transition probability A, the atomic oscillator-strength f and 


the line-strength S are often used in the literature. The conversion factors between 
these quantities are: 


gf = 1.499 10°)? g,A = 303.8A-'S 


where A is in Angstroms, A is in 10® s—', and S is in atomic units, which are a?e? = 
7.188 x 10—5°m?C? for electric dipole transitions. 
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We acknowledge the very valuable preparatory work by D. Trahan and W. 
Croom in arranging and compiling the numerical data. 


Table la 
TRANSITION PROBABILITIES FOR ALLOWED LINES OF HYDROGEN 
Statistical Average Statistical Average 
weights transition weights transition 
Wavelength probability (A Wavelength probability (A 
aa{A}) Transition 8, Be {10* s-*}) @{A}) Transition & Bs {10° s-*}) 
914.039 120) 2 800  3.928(—5) 8413.32 3—19 18 722 =1.964(-5) 
914.286 1—19 2 722. 5.077(—5) 8437.96 3—18 18 648 2.580(—5) 
914.576 sits 2 648  6.654(—5) . 8467.26 3—17 18 578  3.444(-5) 
914.919 f——=10) 2 578  8.858(—5) 8502.49 3—16 18 512  4.680(—5) 
915.329 1—16 2 512  1.200(—4) 8545.39 3=—= 15 18 450 6.490(—5) 
915.824 115 2 450 1.657(—4) 8598.39 3—14 18 392 9.211(—5) 
916.429 1—14 2 392 2.341(—4) 8665.02 3—13 18 338 1.343(—4) 
917.181 Thoaflé' 2 338  3.393(—4) 8750.47 s——12 18 288  2.021(—4) 
918.129 112 2 288  5.066(—4) 8862.79 3—11 18 242 3.156(—4) 
919.352 1 2 242 7.834(—4) 9014.91 3—10 18 200 5.156(—4) 
920.963 1—10 2 200 1.263(-3) 9229.02 3—9 18 162 8.905(—4) 
923.150 1—=9 2 162 2.143(-3) 9545.98 3—8(Pe) 18 128 1.651(—3) 
926.226 1s 2 128  3.869(-3) 10049.4 3—7(P6d) 18 98  3.358(—3) 
930.748 17 2 98  7.568(—3) 10938. 1 3—6(Py) 18 72 7.783(—3) 
937.803 1—6(Le) 2 72  =1.644(—2) 12818.1 3—5(Pf) 18 50 2.201(—2) 
949.743 1—5(Ld) 2 50 4,125(—2) 16407.2 4—12 32 288  1.620(—4) 
972.537 1—4(Ly) 2 32), 1.278(—1) 16806.5 4—11 32 242 2.556(—4) 
1025.72 1—3(Lf) 2 188 52575(S1) 17362.1 4—10 32 200 4.235(—4) 
1215.67 1—2(La) 2 8 4.699 18174.1 4—9 32 162 7.459(—4) 
3682.81 2—20 8 800 2.172(-5) 18751.0 3—4(Pa) 18 32 8.986(—2) 
3686.83 2—19 8 722 = 2.809(—5) 19445.6 4—8 32 128 1.424(-3) 
3691.55 2—18 8 648 3.685(—5) 21655.0 4—7 32 98  3.041(-3) 
3697.15 7G] 8 578  4.910(—5) 26252.0 4—6 32 72 ~~ 7.711(-3) 
3703.85 2—16 8 512  6.658(—5) 27575 5—12 50 288  1.402(—4) 
3711.97 eS 8 450 9.210(—5) 28722 Seeit 50 242 2.246(—4) 
3721.94 2—14 8 392: 1.303(—4) 30384 5—10 50 200 3.800(—4) 
3734.37 2—13 8 338 1.893(—4) 32961 SO 50 162 6.908(—4) 
3750.15 2—12 8 288 2.834(—4) 37395 5—8 50 128  1.388(-3) 
3770.63 2—11 8 242 = 4.397(—4) 40512.0 Aa 32 50 2.699(—2) 
3797.90 2—10 8 200 7.122(—4) 43753 6—12 72 288  1.288(—4) 
3835.38 2==9 8 162. = 1.216(—3) 46525 5=7 50 98  3.253(—3) 
3889.05 oats 8 128  2.215(-3) 46712 6—11 72 242 = 2.110(—4) 
3970.07 2—7(He) 8 98  4.389(-3) 51273 6—10 72 200 3.688(—4) 
4101.73 2—6(H¢) 8 T2meme 9.1 32(—3) 59066 6—9 72 162  7.065(—4) 
4340.46 2—5(Hy) 8 50 2.530(—2) 74578 5—6 50 72 1.025(—2) 
4861.32 2—4(HB) 8 32 = 8.419(—2) 75005 6—8 72 128 1.561(—3) 
6562.80 2—3(Ha) 8 18 4.410(—1) 123680 67 72 98  4.561(—3) 
8392.40 3—20 18 800  1.517(—5) 


For hydrogen-like ions of nuclear charge Z, the following scaling laws hold: 


Az = Z*Anyarogens £z = fu; Sz = Z7Su 
(For wavelengths Az = Z~?A,). 


For lines which, due to the scaling, shift from the air to the vacuum region, the 
(tabulated) experimental wavelengths in air and corresponding A-values have to be 
converted first to vacuum values.'° For highly charged ions, relativistic effects need 
to be taken into account." 
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Spectrum 


Aluminum 
All 


All 


AILIII 


ALIX 


Wavelength 
aay 


2263.5 
2269.1 
2269.2 
2367.0 
2373.1 
2373.4 
2568.0 
2575.1 

2575.4 
2652.5 
2660.4 
3082.2 
3092.7 
3092.8 
3944.0 
3961.5 
6696.0 
6698.7 
7835.3 
7836.1 

1047.9 
1048.6 
1539.7 
1670.8 
1719.5 
1764.0 
1856.0 
1858.0 
1862.3 
1910.9 
1911.0 
1931.0 
1958.4 
1958.9 
1965.3 
1989.9 
2015.4 
2816.2 
4663.1 

5593.2 
6226.2 
6231.8 
6243.4 
6335.7 
6823.5 
6837.1 


a 


We WH WAHWK KK REAOCNNAENANOSNNNUYHYWUHUNUYE BWUBWAWUDHBUUUNWHE UE HE VUE DAANNENARNENARNEERNEEN 


Statistical 
weights 


Fe 


WEA WAS Aww Nh PN SR ARNN SNS AVYVUE OOWIUNAY WHR DWISUWUADUUYWEUWUAWAANANNAAENNAABRRAA SRA SD 


Transition 
probability (A 


[10° s“*)) 


0.782 
0.932 
0.16 
0.721 
0.859 
0.14 


Uncertainty 


QANDANDNDVTGAAAAANGPHBMPBNNNANANTGAAGTVGCGVGOGCGCOGONANNNTVTONOVVU we wweNOwwOODOODUANNANANANANAANANANNANANANN 


Table 1b 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 
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Spectrum 


Al Xl 


Argon 
Arl 


Statistical 
weights Transition 

Wavelength probability (A 
C17.9)) a) 6 [10* s“*}) Uncertainty 
401.12 5 5 37.3 (3 
403.55 3 1 48.8 (a) 
406.31 5 3 19.9 Cc 
670.06 3 5 9.81 (je 
2529.6 1 3 0.38 D 
36.675 *2 6 1520. (e 
39.091 2 4 2620. Cc 
39.180 4 6 3130. c 
39.530 2 2. «190. D 
39.623 4 2 370. D 
48.298 2 4 3090. B 
48.338 2 2 3080. B 
$2.299 2 4 8200. Cc 
52.446 4 6 9700. e 
52.461 4 4 1620. c 
54.217 2 2 483. ( 
54.388 4 2 960. Cc 
99.1 *2 6 224. re 
103.7 2 4 422. ic 
103.8 4 6 510. (= 
141.6 *2 6 407. (@ 
150.31 2 4 840. Cc 
150.61 4 6 1010. is 
157.0 2 2 43.3 fe 
157.5 4 2 472 (a 
204.9 *2 6 63. c 
308.6 2 6 98.5 Cc 
341.3 *2 6 14.5 (e 
550.05 2 4 8.45 B 
568.12 2 » 7.92 B 
1997.6 2 4 1.06 (e 
2069.3 2 2 0.99 (al 
4738. *2 6 0.258 (e 
$204.2 2 4 0.0373 ( 
5547.9 4 6 0.0394 Cc 
5725.8 4 4 0.0062 D 
3554.3 5 5 0.0029 D 
3567.7 5 7 0.0012 D 
3606.5 3 1 0.0081 D 
3649.8 3 1 0.0085 D 
3834.7 3 1 0.0080 D 
3949.0 5 3 0.00467 ic 
4044.4 3 5 0.00346 Cc 
4158.6 5 5 0.0145 c 
4164.2 5 3 0.00295 Cc 
4181.9 1 3 0.0058 ¢€ 
4190.7 5 5 0.00254 (e) 
4191.0 1 3 0.0056 Cc 
4198.3 3 1 0.0276 Cc 
4200.7 5 7 0.0103 (3 
4259.4 3 1 0.0415 (e) 
4266.3 3 5 0.00333 (¢) 
4272.2 3 3 0.0084 Cc 
4300.1 3 5 0.00394 Cc 
4333.6 3 5 0.0060 Cc 
4335.3 3 3 0.00387 c 
4345.2 3 3 0.00313 (4 
4510.7 3 1 0.0123 (@ 
4768.7 3 5 0.0090 D 
4836.7 3 5 0.00106 ic 
4876.3 3 5 0.0081 D 
4888.0 3 3 0.014 D 
4894.7 3 1 0.019 D 
5048.8 3 5 0.0048 D 
5054.2 3 3 0.0047 D 
5056.5 3 1 7.5 (-4) D 
$118.2 5 7 0.0028 D 
5151.4 3 1 0.0249 (2 
$152.3 3 5 0.0011 D 
$162.3 3 3 0.0198 c 
$177.5 7 5 0.0025 D 
5187.8 3 5 0.0138 (oe 
5194.0 3 1 0.0081 D 
$210.5 7 7 0.0011 D 
5214.8 5 3 0.0022 D 


Spectrum 


Statistical 
weights 


Wavelength 
aa) ry 


5216.3 
$221.3 
5241.1 
5252.8 
5373.5 
5393.3 
5410.5 
5421.4 
5440.0 
5442.2 
5451.7 
5457.4 
5467.2 
5473.5 
5490.1 

5495.9 
5506.1 

5525.0 
5534.5 
5558.7 
5559.7 
5572.5 
5588.7 
5606.7 
5618.0 
5620.9 
5623.8 
5635.6 
5639.1 

5641.4 
5648.7 
5650.7 
5659.1 

5681.9 
5683.7 
5700.9 
5739.5 
$772.1 

5774.0 
5783.5 
5802.1 

5834.3 
5860.3 
5882.6 
5888.6 
5912.1 

5928.8 
5940.9 
5942.7 
5949.3 
5968.3 
5971.6 
5987.3 
5988.1 
5999.0 
6005.7 
6013.7 
6025.2 
6032.1 

6043.2 
6052.7 
6059.4 
6064.8 
6090.8 
6098.8 
6101.2 
6104.6 
6105.6 
6127.4 
6128.7 
6145.4 
6155.2 
6165.1 
6170.2 
6173.1 
6212.5 
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Transition 
probability (A 


{10* s“*}) 


0.0014 
0.0092 
0.0014 
0.0056 
0.0028 
0.0010 
0.0021 
0.0062 
0.0020 
9.7 (-4) 
0.0049 
0.0037 
7.9 (—4) 
0.0021 
8.9 (—4) 
0.0176 
0.0037 
0.0018 
0.0028 
0.0148 
0.0023 
0.0069 
0.0016 
0.0229 
0.0022 
0.0038 
0.0015 
0.0010 
0.0022 
9.1 (—4) 
0.0013 
0.0333 
0.0027 
0.0021 
0.0021 
0.0061 
0.0091 
0.0021 
0.0011 
8.4 (—4) 
0.0044 
0.0052 
0.00285 
0.0128 
0.0134 
0.0105 
0.011 
0.0012 
0.0019 
0.0016 
0.0019 
0.011 
0.0013 
6.4 (—4) 
0.0015 
0.0015 
0.0015 
0.0094 
0.0246 
0.0153 
0.0020 
0.00423 
6.0 (—4) 
0.0031 
0.0054 
0.0034 
0.0035 
0.0126 
0.0011 
9.0 (—4) 
0.0079 
0.0053 
0.00103 
0.0052 
0.0070 
0.0041 


Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Uncertainty 
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E-353 


Statistical 
weights 


Wavelength 
aA) g. 


6215.9 
6248.4 
6296.9 
6307.7 
6364.9 
6369.6 
6384.7 
6416.3 
6466.6 
6481.1 
6538.1 
6604.0 
6660.7 
6664.1 
6677.3 
6698.9 
6719.2 
6752.8 
6754.4 
6756.1 
6766.6 
6779.9 
6827.3 
6851.9 
6871.3 
6879.6 
6887.1 
6888.2 
6925.0 
6937.7 
6951.5 
6960.2 
6965.4 
6992.2 
7030.3 
7067.2 
7068.7 
7086.7 
7107.5 
7125.8 
7147.0 
7158.8 
7207.0 
7229.9 
7265.2 
7270.7 
7272.9 
7285.4 
7311.7 
7316.0 
7350.8 
7353.3 
7372.1 
7384.0 
7393.0 
7412.3 
7422.3 
7425.3 
7435.3 
7436.3 
7484.2 
7503.9 
7510.4 
7514.7 
7618.3 
7628.9 
7635.1 
7670.0 
7704.8 
7723.8 
7724.2 
7798.6 
7868.2 
7891.1 
7916.5 
7948.2 
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Transition 
probability (A 


{10° s“*}) 


0.0059 
7.1 (-4) 
0.0094 
0.0063 
0.0058 
0.0044 
0.00439 
0.0121 
0.0016 
9.8 (—4) 
0.0011 
0.0029 
0.0081 
0.0016 
0.00241 
0.0017 
0.0025 
0.0201 
0.0022 
0.0038 
0.0042 
0.00126 
0.0025 
7.0 (—4) 
0.0290 
0.0019 
0.0014 
0.0026 
0.0012 
0.0077 
0.0023 
0.0025 
0.067 
0.0078 
0.0278 
0.0395 
0.021 
0.0016 
0.0047 
0.0063 
0.0065 
0.022 
0.0258 
6.9 (—4) 
0.0018 
0.0011 
0.0200 
0.0013 
0.018 
0.010 
0.012 
0.010 
0.020 
0.087 
0.0075 
0.0041 
6.9 (—4) 
0.0032 
0.0094 
0.0028 
0.0035 
0.472 
0.0047 
0.430 
0.0030 
0.0030 
0.274 
0.0029 
6.6 (—4) 
0.057 
0.127 
9.1 (—4) 
0.00365 
0.0099 
0.0013 
0.196 


Uncertainty 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum Statistical 
Spectrum Statistical te weights Transition 
weights Transition Wavelength probability (A 
Wavelength probability (> ; aa) gu OSs {10* s*}) Uncertainty 
aap ri Be {10 s“*}) Uncertainty 
4 0.65 c 
D 4370.8 4 
Ar ll 3000.4 4 4 1.5 = 4371.3 6 4 0.233 c 
ae ee: is 4379.7 Zu 8 1.04 ra 
3093.4 4 6 4.4 =i 4401.0 8 6 0.322 c 
3139.0 6 66 Ise 4426.0 4 6 0.83 Cc 
1.8 D : c 
3161.4 eS 0.2 2 4 0.53 
0.82 D lth 
3169.7 4 6 i 5 ike z i 0.65 D 
3181.0 6 4 0.63 = sie : , eles é 
3236.8 2 4 we 5 4545.1 4 4 0.413 B 
3243.7 4 2 2.0 _ 4547.8 4 A 0.077 D 
3249.8 Ba ae D 4589.9 4 6 0.82 c 
3293.6 4 4 7 im 4609.6 6 8 0.91 c 
3307.2 2 2 3.4 5 4637.3 6 6 0.090 D 
3350.9 6 66 ID 5 4657.9 4 2 0.81 c 
8 1.5 f 
as ; 4 1.9 D 4726.9 4 4 0.50 (8 
: 4 0.45 D 4735.9 Ge ¢ 0.58 G 
3454.1 6 . * 4764.9 2 4 0.575 B 
3464.1 6 6 0.37 : 79 c 
1.34 Cc 4806.0 6 6 0. 
3476.8 6 6 é S pee , : pa ce 
2 ; . 
3491.2 4 4 2 : : : aia rs 
3509.8 2 2 2.5 D 4865. 
79.9 4 6 0.78 (el 
6 1.23 Cc 4879 
3514.4 4 : ; ; pe 
3520.0 6 6 0.80 D Baa : : aaa - 
3521.3 8 8 0.23 D 5009. pee Z 
2 4 0.82 D $017.2 4 6 : 
ree 5062.0 2 & 0.221 Cc 
3545.6 4 6 3.4 D : iM 
D 5141.8 6 8 0.095 
3545.8 6 8 3.9 : ; - 
3548.5 4 4 1.1 D 6638.2 6 ‘ mee = 
3559.5 6 8 3.9 D 6643.7 10 oe e 
3565.0 2 4 1.1 D 6684.3 8 6 . . 
3576.6 6 8 2.77 (e Ar Ill 769.1 5 : on = 
3581.6 2 4 1.8 D 871.10 : es 2 
3582.4 4 6 3.72 Cc 875.53 pe = 
3.10 3.39 c 878.73 5 5 ; 
3588.5 nas . 
4 4 2:2 D 879.62 3 3 ; 
3600.2 1,22 c 
4 2 0.64 D 883.18 1 3 : 
3622.1 Kee - 
3639.8 4 6 1.4 D 887.40 3 5 ; 8 
4 6 0.23 D 3024.0 5 7 2.6 
3655.3 ca A 
4 2 0.71 D 3027.1 5 5 h 
3671.0 : : a > 
3680.1 2 4 1:2 D 3054.8 : i 
3718.2 4 6 2.0 D 3064.8 3 ne =f 
3724.5 6 6 0.34 D 3078.2 1 3 ‘ e 
3729.3 6 4 0.60 D 3285.8 Sara 2.0 4 
3737.9 6 8 2.3 D 3301.9 5 5 2.0 * 
3765.3 6 6 0.98 D 3311.2 5 3 2.0 a 
3770.5 2 4 0.41 D 3336.1 ai 9 2.0 = 
3780.8 8 8 0.94 D 3344.7 5 FF 1.8 # 
3796.6 4 6 0.25 D 3352.2 a} 7 0.22 ~ 
3803.2 6 6 1.5 D 3358.5 3 5 1.6 . 
3809.5 4 6 0.44 D 3361.3 5 5 0.30 2 
3825.7 6 4 0.76 D 3472.6 5 7 0.20 * 
3850.6 4 4 0.47 D 3480.6 7 7 1.6 . 
3868.5 4 6 1.9 D 3499.7 3 : aaa : 
3925.7 6 4 1.4 D 3500.5 3 : 
3928.6 2 4 0.30 D 3502.7 5 3 0.43 D 
3932.6 4 4 1.1 D 3503.6 5 5 102 = 
3946.1 8 6 1.4 D 3511.7 7 5 0.26 = 
3952.7 4 4 0.35 D ArlV 840.03 4 2 2.73 - 
3979.4 4 2 1.3 D 843.77. 4 4 2.70 a 
4033.8 4 2 0.98 D 850.60 4 6 2.63 
4042.9 4 4 1.4 D ArVI 292.15 2 2 69. (2 
4072.0 6 6 0.57 Cc 294.05 4 2 ~=«136. c 
4076.6 2 2 0.80 D Ar VII 250.41 *9 3 278. Cc 
4076.9 4 2 0.99 D 477.55 *9 «15 99.2 B 
4079.6 6 4 0.26 D 585.75 1 3 78.3 B 
4131.7 4 2 1.4 D 637.30 "9 9 67. c 
TELL ee ao i. Ar VIII 157.17 2 ome 116: c 
4179.3 6 6 0.13 D 158.92 2 re sibs c 
4218.7 4 4 0.36 D 229.44 2 4 112. ‘e 
4222.6 4 2 0.69 D 230.88 4 2 220. (a 
4227.0 4 6 0.41 D 337.09 4 4 128 D 
4266.5 6 6 0.156 c 337.26 6 4 100. ic 
4275.2 2 4 0.26 D 338.22 4 >a 110! c 
4277.5 6 4 1.0 D $19.43 2 4 96. Cc 
4331.2 4 4 0.56 c 526.45 4 6 72. Cc 
4337.1 2 4 0.34 D $26.87 4 4 12. D 
4348.1 6 8 1.24 c eaayey' 2 4 25.3 c 


E-354 —— 


Spectrum 


Ar IX 
Ar XIII 


Ar XIV 


Ar XV 


Ar XVI 


Boron 
BI 


Beryllium 
Be I 


Carbon 
Cl 


Wavelength 
ata} 


713.81 
48.73 
162.96 
163.08 
184.90 
186.38 
207.88 
245.04 
180.29 
183.41 
187.95 
191.35 
191.35 
194.39 
25.05 
221.10 
239.8 
23.52 
24.96 
353.88 
389.11 
1268. 
1401. 
2975. 
3514. 


1378.6 
1379.2 
1465.5 
1465.7 
1465.8 
1825.9 
1826.4 
2088.8 
2089.6 
2496.8 
2497.7 


1491.8 
1661.5 
2348.6 
2494.6 
2650.6 
3455.2 
4572.7 
7209.3 
1197.1 
1197.2 
1512.3 
1512.4 
1776.1 
1776.3 
2453.8 
3046.5 
3046.7 
3130.4 
3131.1 
3241.6 
3241.8 
3274.6 
3274.7 
4360.7 
4361.0 
5255.9 
5270.3 
5270.8 
6279.4 
6279.7 
6756.7 
6757.1 
7401.2 
7401.4 


941.19 
945.34 
945.58 


Statistical 
weights 
& & 

2 2 

1 3 

5 3 
<9 3 
5 5 

1 3 
so 9 
"9 15 
2 4 
2 2 
4 4 
z 2 
4 2 
4 24 

1 3 

1 3 
*9 9 
a2 6 
*6 10 
2 4 
2 2 
2 4 
2 2 
2 4 
4 6 
2 4 
4 2 
f2 4 
4 4 
6 4 
24 4 
4 6 
2 4 
4 6 
2 2 
4 2 
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OO = ee 
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ww 
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Transition 
probability (A 
{10° s“*}) 


23.9 
1300. 
340. 
530. 
156. 
90. 
95. 


74.5 
88. 
1.7(+4) 
105. 
* 98. 
1.43 (+4) 
4.4(+4) 
15.4 
11.4 


Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Uncertainty 


NONMPBDBOBDDDONBDDANNNNARNDANAANDTODA 
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E-355 


Spectrum 


cll 


Wavelength 


a{A}) 


1260.7 
1260.9 
1261.0 
1261.1 
1261.4 
1261.6 
1274.1 
1277.2 
1277.3 
1277.5 
1277.6 
1277.8 
1277.9 
1279.2 
1279.9 
1280.1 
1280.3 
1280.4 
1280.6 
1280.8 
1328.8 
1364.2 
1431.6 
1432.1 
1432.5 
1459.0 
1463.3 
1467.4 
1468.4 
1470.1 
1472.2 
1481.8 
1560.3 
1561.3 
1561.4 
1656.3 
1656.9 
1657.0 
1657.4 
1657.9 
1658.1 
1751.8 
1763.9 
1765.4 
1930.9 
2478.6 
2902.3 
2903.3 
2905.0 
4269.0 
4371.4 
4762.3 
4762.5 
4766.7 
4770.0 
4771.7 
4775.9 
4812.9 
4817.4 
4826.8 
4932.1 
5052.2 
5380.3 
5793.1 
5794.5 
5800.2 
5800.6 
5805.2 
6587.6 
687.35 
858.09 
858.56 
903.62 
903.96 
904.14 
904.48 


Statistical 
weights 
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Transition 
probability (A 
{10° s“*}) 


Uncertainty 


QAONNDNAANDGSVVGSONV VOOCVOVOOVOOUUOUUUOUVUOUUOUUOUUUDUDNOUUDOUUODUUDOVUD OUND ONUNDUDODDNDDDDY 


Spectrum 


Cill 


CIV 


CV 


Calcium 
Cal 


Wavelength 
ata) 


1009.9 
1010.1 
1010.4 
1036.3 
1037.0 
1323.9 
1324.0 
1334.5 
1335.7 
2509.1 
2511.7 
2512.1 
6578.1 
6582.9 
7231.3 
7236.4 
7237.2 
310.17 
386.20 
459.46 
459.52 
459.63 
574.28 
977.02 
1174.9 
1175.3 
1175.6 
1175.7 
1176.0 
1176.4 
1247.4 
2296.9 
4647.4 
4650.3 
4651.5 
312.43 
384.12 
1548.2 
1550.8 
5801.3 
5812.0 
34.973 
40.268 
227.19 
247.31 
248.70 
260.19 
267.27 
2273.9 
3526.7 
8432.2 


Statistical 
weights 


& 
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Transition 
probability (A 
{10° s“*}) 


Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Uncertainty 


> > > 
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E-356 


Spectrum 


Call 


Ca Ill 


CaV 


Wavelength 
(fA)) 


4289.4 
4299.0 
4302.5 
4307.7 
4318.6 
4355.1 
4425.4 
4435.0 
4435.7 
4454.8 
4455.9 
4526.9 
4578.6 
4581.4 
4585.9 
4685.3 
4878.1 
5041.6 
5188.8 
5261.7 
5262.2 
5264.2 
5265.6 
$270.3 
5582.0 
5588.8 
5590.1 
5594.5 
5598.5 
5601.3 
5602.8 
5857.4 
6102.7 
6122.2 
6161.3 
6162.2 
6163.8 
6166.4 
6169.1 
6169.6 
6439.1 
6449.8 
6462.6 
6471.7 
6493.8 
6499.6 
1341.9 
1342.5 
1649.9 
1652.0 
1673.8 
1680.0 
1680.1 
1807.3 
1814.6 
1815.0 
1843.6 
1851.1 
2103.2 
2112.8 
2113.2 
2197.8 
2208.6 
3158.9 
3179.3 
3181.3 
3706.0 
3736.9 
3933.7 
3968.5 
357.97 
439.69 
490.55 
558.60 
637.93 
643.12 


Statistical 
weights 
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Transition 
probability (A 
{10* s“"}) 


0.60 
0.466 
1.36 
1.99 
0.74 
0.19 
0.498 
0.667 
0.342 
0.872 
0.204 
0.41 
0.176 


Uncertainty 
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TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum 


Ca VII 


Ca VIII 


Ca Ix 


Ca XI 


Ca XII 


CaXV 


Ca XVII 


Ca XVIII 


Chlorine 
cil 


Wavelength 
@{A)) 


646.56 
647.87 
651.55 
656.77 
550.19 
624.38 
630.51 
630.78 
639.15 
640.38 
182.71 
184.16 
163.23 
371.90 
373.80 
378.09 
398.7 

466.23 
498.00 
506.16 
515.57 
110.96 
111.20 
151.83 
153.01 
206.57 
206.75 
207.39 
411.69 


419.76 
420.49 


557.74 
574.01 
30.448 
30.867 
35.213 
140.05 
147.27 
141.66 
142.22 
160.96 
19.638 
21.212 
22.113 
192.90 
218.82 


Statistical 
weights 


& 


NWAWAwWRe WE WWE WOUNK KEKE NNPBANADAANNNUWHWHE WWW WANWWWWHeE WWE wy 


= 
an 


N 


SPAANFSEAANNSFAHE KANN BENAA 


Bs 


—_ 
NEOHWAWWUWHEK UBWUWWNNWYHWWNKADANAANNNFWUUWNHWUNIWWWNNWIWUWWUWNWWwuy 


Poona BREN SWEARDAHRANEANEA A 


Transition 
probability (A 
{10° s“'}) 


7.0 
Pee) 
3.1 
2.2 
18. 
3.2 
4.3 
2.4 
5.4 
1.4 
160. 
320. 
376. 
88. 
116. 
150. 
220. 
112. 
24.9 
72. 
37.5 
295. 
293. 
232. 
454. 
29: 
260. 
280. 
83. 


OS: 
16. 


35.2 
32.3 
6200. 
4.9(+4) 
2000. 
2300. 


32.8 
2.28 (+4) 
7.0(+4) 
19.7 
13.5 


Table 1b (continued) 


Uncertainty 


BPWOBDBNANANANANANANANAANANTGGAANGAAANANHAANAANANNAADWIANNANNANNVIOVVOVOVVNUD 


seou0u0v00v00nq0nqn0000N0NNNANNA 


E-357 


Spectrum 


Ci Il 


C1iIll 


Cobalt 
Col 


Wavelength 
aa) 


7878.2 
7899.3 
7924.6 
7935.0 
7997.8 
3329.1 
3522.1 
3798.8 
3805.2 
3809.5 
3851.0 
3851.4 
3854.8 
3860.8 
3862.0 
3868.6 
3913.9 
3990.2 
4132.5 
4208.0 
4276.5 
4768.7 
4771.7 
4781.3 
4794.5 
4810.1 
4819.5 
4904.8 
4917.7 
5078.2 
5220.6 
5392.1 
2298.5 
2340.6 
2370.4 
2531.8 
2532.5 
2577.1 
2580.7 
2601.2 
2603.6 
2609.5 
2617.0 
2661.6 
2665.5 
2691.5 
2710.4 
3340.4 
3392.9 
3393.4 
3530.0 
3560.7 
3602.1 
3612.8 
3720.4 


2987.2 
2989.6 
3013.6 
3017.5 
3042.5 
3044.0 
3048.9 
3061.8 
3064.4 


3082.6 
3086.8 


3089.6 
3098.2 
3139.9 
3147.1 
3149.3 
3395.4 
3405.1 
3409.2 
3412.3 
3412.6 


. 
RRNHRENAHREHHE EHP WDWHANAHHANARHAWHYUAWWUWNUNWNUWNWWOWUWWNOYNWIWWWHIAWIWRANADA 


3 


10 


SMRMROAAABRABMBAEC MAA 


-_ 


Statistical 
weights 


(3) 


ARWDWNHWDARAHRREDASOCDHARDWAAAADAEIOCIYNWAWWANUWUHWNAIUWNWNADCOIOCWUWUIAWONIYI YEA WDRAD 


- 
DOMPSTMRAAADWDANSOCWALRLOANDAOCH 


Transition 
probability (A 


{10° s~'}) 


0.018 
0.051 
0.021 


Uncertainty 


DODO VOOVOVOCOVUOVTVVUOVOVUDONTDVONNNVOVUVVVUVUOUDOVUUOUUOUUDDUONUUYD 


DUVG0DVODVUVVVUDVUDUUDNVOUD 


Spectrum 


Chromium 
Cri 


Wavelength 
ata} 


3417.2 
3431.6 
3433.0 
3442.9 
3443.6 
3449.2 
3449.4 
3455.2 
3462.8 
3465.8 
3483.4 
3489.4 
3491.3 
3495.7 
3496.7 
3518.3 
3520.1 

3521.6 
3523.4 
3526.8 
3529.0 
3529.8 
3533.4 
3543.5 
3550.6 
3560.9 
3564.9 
3569.4 
3575.0 
3575.4 
3585.1 

3587.2 
3594.9 
3602.1 

3605.4 
3627.8 
3631.4 
3647.7 
3652.5 
3704.1 

3745.5 
3842.0 
3845.5 
3873.1 

3874.0 
3876.9 
3881.9 
3894.0 
3895.0 
3909.9 
3936.0 
3995.3 
3997.9 
4020.9 
4092.4 
4110.5 
4118.8 
4121.3 
4230.0 


2000.0 
2383.3 
2385.7 
2389.2 
2408.6 
2408.7 
2492.6 
2496.3 
2502.6 
2504.3 
2549.6 
2560.7 
2577.7 
2591.8 
2622.9 
2702.0 
2726.5 


Statistical 
weights 


& 


SROaNSTRSCMAMERAADWMHRORAOAMARHOA 


AMPANRDOAWDWDORANASCDOMDBDANARADDDARADDANAWDAARHR 


wUowweonruUuwewraAnrtuUuUuwnrwowvov vo 


8 


NRWEOAWOABMWBAATSTCD AE AAWAADWALEANAOWONDAAARADAAAHROCNANODOAMARAA 


Se ONAUMUYKCOUNAYYWA UNO © 


- 


Transition 
probability (A 
{10° s“"}) 


0.54 
0.15 


Table 1b (continued) 
TRANSITION PROBABIILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Uncertainty 


DUVUODDODOOOOOCOCOOOVCUCOCUVUVUUUVUUDUUDUUUDUUUVUVVVUVVVUVUOUVUUUVOUUDOUUVUVDUDUDVDNVNUNDDYD 


NaNnvDanvTVGCNeTANNToCCCUND 


E-358 


Spectrum 


Wavelength 
aA} 


2731.9 
2736.5 
2752.9 
2757.1 
2761.7 
2764.4 
2769.9 
2780.7 
2871.6 
2874.2 
2879.3 
2887.0 
2889.3 
2899.2 
2909.1 
2967.6 
2971.1 
2975.5 
2980.8 
2988.6 
2991.9 
2995.1 
2996.6 
2998.8 
3000.9 
3005.1 
3013.7 
3020.7 
3021.6 
3024.4 
3030.3 
3034.2 
3037.0 
3040.9 
3053.9 
3148.5 
3155.2 
3163.8 
3237.7 
3238.1 
3578.7 
3593.5 
3605.3 
3639.8 
3768.7 
3804.8 
3879.2 
3963.6 
3969.8 
3981.2 
3983.9 
4001.4 
4031.1 
4039.1 
4048.8 
4058.8 
4161.4 
4165.5 
4211.4 
4224.5 
4239.0 
4254.4 
4274.8 
4280.4 
4289.7 
4297.7 
4344.5 
4351.8 
4374.2 
4375.3 
4381.1 
4387.5 
4413.9 
4432.2 
4458.5 
4482.9 
4488.1 


Statistical 
weights 


7) 


WOYwW RK BwWOYNwKWAINIT SK CHK DOONIOAAWOWWOYWUWWNWWHE WUWNAWWOwWUWURK IYON AWWW UY 


NwWoOrK NWwWWRK wWUON kK NYwWwrtnitis © 


& 


WOODY MK BWW AYWY YH We YwWHWAWOWWOW IY OYWNAIwWUNWwY 


oe OCUwWRK 


Transition 
probability (A 
{10° s“*}) 


0.78 
0.75 
0.87 


Uncertainty 


DCUVUDUODOODONANNVUBSUmMwBMOOUOOOVONVOUNVVUOUOUOOmmwwD~ODODNANNNVANDANNNVANNONV NINN NANDADANVODDOANDONDON 


Spectrum 


Cril 


Wavelength 
QA) 


4506.9 

4511.9 

4526.5 

4530.8 
4544.6 
4595.6 
4632.2 
4639.5 
4646.2 
4689.4 
4708.0 
4718.4 
4723.1 

4724.4 
4727.2 
4729.7 
4730.7 
4737.4 
4789.4 
4792.5 
4801.0 
4870.8 
4887.0 
4922.3 
4936.3 
4954.8 
5139.7 
5177.4 
5184.6 
5192.0 
5196.6 
5200.2 
5204.5 
5206.0 
5208.4 
5243.4 
5261.8 
5272.0 
5287.2 
5304.2 
5312.9 
5318.8 
5328.3 
5340.4 
5400.6 
5409.8 
2653.6 
2658.6 
2666.0 
2668.7 
2671.8 
2672.8 
2693.5 
2727.3 
2740.1 
2745.0 
2768.6 
2774.4 
2778.1 

2782.4 
2785.7 
2787.6 
2792.2 
2800.8 
2818.4 
2822.0 
2832.5 
2838.8 
2840.0 
2843.2 
2849.8 
2851.4 
2856.8 
2857.4 
2860.9 
2862.6 
2866.7 


Statistical 
weights 


& 


_ 
we Oo 


SSOMARANAKWDUUWNOWUIOCHWIIWDDUNYUHWHEWISCYSYI SOI 86SY 


a oo 


12 


FPONARDOA 


Be 


ONWMRKEKYAWHwWOYK OWAN 


Ne OW = 


PEOMAADWMAADHAANAWAANAIWNWHEKY HDIOGCYSCHOWIWWUNSC IS 


Transition 
probability (A 
{10° s“"}) 


0.27 
0.13 
0.20 
0.20 
0.26 
0.47 
0.071 
0.095 
0.087 
0.23 
0.37 
0.42 
0.093 
0.063 
0.051 
0.17 
0.28 
0.24 
0.076 
0.26 
0.23 
0.35 
0.32 
0.40 
0.14 
0.12 
0.13 
0.061 
0.11 
0.14 
0.12 
0.16 
0.55 
0.53 
0.51 
0.20 
0.13 
0.11 
0.078 
0.066 
0.11 
0.13 
0.60 
0.16 
0.16 
0.062 
0.35 
0.58 
0.59 
1.4 
1.0 
0.55 
1.4 
1.7 
0.11 
0.85 
2.8 
V7. 
3.2 
1.6 
2.1 
ie} 
2.3 
2.2 
2.2 
2.3 
Nes} 
2.7 
ae 
0.64 
0.92 
2.2 
0.43 
0.28 
0.69 
0.63 
1.2 


Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Uncertainty 


ooo eB ho Moke eh Meh- Beko i-M- Molo Mo Meo lM MoM Mel MohoMeM-el-Mo-M-MeMoM-M-M-oM- MoM MoM-oM-M-oMcl-oM-McoMol-Mol-McoMol Moll! 


E-359 


Spectrum 


Wavelength 
a{a) 


2867.1 
2867.7 
2870.4 
2873.8 
2878.5 
2880.9 
2888.7 
2898.5 
2921.8 
2927.1 
2930.8 
2935.1 
2953.3 
2953.7 
2966.0 
2971.9 
2979.7 
2985.3 
2989.2 
3040.9 
3041.7 
3050.1 
3093.5 
3096.1 
3107.6 
3118.6 
3120.4 
3122.6 
3128.7 
3136.7 
3152.2 
3180.7 
3183.3 
3209.2 
3217.4 
3234.1 
3238.8 
3295.4 
3336.3 
3339.8 
3342.6 
3347.8 
3358.5 
3360.3 
3368.0 
3378.4 
3379.4 
3382.7 
3391.4 
3393.0 
3393.9 
3394.3 
3402.4 
3408.8 
3421.2 
3422.7 
3433.3 
3511.8 
4242.4 
Cr XXI 149.89 
Cr XXII 8.51 
9.493 
9.809 
9.865 
12.620 
12.662 
13.147 
13.294 
13.306 
Suz 
37.00 
37.52 
223.00 
279.69 
Cr XXIII 2.20 
Fluorine 
FI 806.96 


Statistical 
weights 


& 


Aowmonknan 


NNBSENNNANNNK CMAADANANALNNAKWHODAAARA AN 


*6 


& 


WNROAHRREHRANEHAAADWRANEANANARELEADNDAMENADNA 


Transition 
probability (A 
{10* s-*}) 


Vl 
| 
13 
0.88 
0.074 
0.79 
0.88 
jer 
0.90 
2.8 
ip) 
1.8 
1.8 
0.92 
0.54 
2.0 
1.8 
2.2 
2.2 
4.8 
3.1 
1.8 
0.67 
0.75 
0.62 
NEF 
1.5 
0.44 
0.81 
0.64 
1.8 
0.70 
0.87 
0.68 
0.77 
0.92 
0.54 
0.32 
0.42 
0.49 
0.39 
0.52 
1.1 
1.3 
1.4 
0.41 
0.48 
0.45 
0.19 
0.46 
0.66 
0.75 
0.80 
0.95 
)E/ 
1.4 
1.3 
0.079 
0.12 
160. 
1.2(+4) 
2.5(+ 4) 
4.1(+4) 
4.9(+4) 
5.13 (+4) 
5.28 (+4) 
1.3(+5) 
1.6(+5) 
2.6(+ 4) 
3750. 
7000. 
1.7(+4) 
33. 
17. 
3.3 (+6) 


3.3 


Uncertainty 


PETPMONONONODPHFMUHHDHONNDVOOCOCVOCVOOCDVOOOOOOVVUODOUUUUUUUUUUUUOOUUUUUUNUUUUDDUDUDDUDODUUDDUNUDY 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


pectrum Statistical Spectrum Statistical ; 
: weights Transition weights Transition 
Wavelength “————— _ probability (A Wavelength bse U 
aa) BO {10° s“}) Uncertainty aA) & {10° s"*}) certainty 
809.60 2 4 2.8 Ce 2719.0 9 7 1.3 G 
951.87 4 2 2:7 Cc 2720.9 7 5 1.0 Cc 
954.83 4 4 6.4 c 2723.6 5 3 0.61 G 
955.55 2 2 5.0 Cc 2737.3 3 3 0.76 C 
958.52 2 4 ee ic 2742.4 5 5 0.60 Cc 
6239.6 6 4 0.25 D 2744.1 1 3 0.34 (@ 
6348.5 4 4 0.18 D 2750.1 7 7 0.37 c 
6413.7 2 4 0.11 D 2756.3 3 5 0.19 (€ 
6708.3 6 4 0.014 D 2788.1 11 13 0.60 (¢ 
6774.0 6 6 0.10 D 2894.5 5 5 0.68 Cc 
6795.5 4 2 0.052 D 2899.4 5 3 0.65 E 
6834.3 4 4 0.21 D 2923.3 11 11 1.8 c 
6856.0 6 8 0.42 D 2925.4 7 9 0.20 Cc 
6870.2 2 2 0.38 D 2936.9 9 9 0.14 c 
6902.5 4 6 0.32 D 2954.7 5 7 0.13 Cc 
6909.8 2 4 0.22 D 2966.9 9 i 0.27 c 
6966.4 4 2 0.11 D 2980.5 7 7 0.24 Cc 
7037.5 4 4 0.30 D 2983.6 9 7 0.29 (@, 
7127.9 2 2 0.38 D 2990.4 oF 11 0.43 Gc 
7309.0 6 8 0.47 D 2996.4 3 5 0.20 iG 
7311.0 4 2 0.39 D 2999.5 lI 11 0.25 ce) 
7314.3 4 6 0.48 D 3000.9 5 3 0.70 (¢ 
7332.0 6 4 0.31 D 3008.1 3 1 1.2 Cc 
7398.7 6 6 0.31 D 3009.1 13. oH 0.084 c 
7425.6 4 2 0.34 D 3009.6 9 9 0.19 c 
7482.7 4 4 0.056 D 3011.5 7 9 0.52 Cc 
7489.1 2 2 0.11 D 3019.0 7 7 0.16 Cc 
7514.9 2 2 0.052 D 3037.4 3 5 0.35 (G 
7552.2 4 6 0.078 D 3042.7 5 v) 0.071 ic 
7573.4 2 4 0.10 D 3047.6 5 7 0.30 (e 
7607.2 4 4 0.070 D 3053.1 3 5 0.19 iC 
7754.7 4 6 0.30 D 3057.4 1 9 0.48 GC 
7800.2 2 4 0.21 D 3059.1 3! 9 0.18 Cc 
Iron 3067.2 9 i, 0.38 e 
Fel 1934.5 9 7 0.24 Cc 3075.7 7 5 0.32 Cc 
1937.3 9 7 0.21 (e 3083.7 5 3 0.38 @ 
1940.7 7 5 0.25 Cc 3098.2 il 1 0.12 Gc 
2084.1 9 7 0.36 c 3100.7 7 7 0.17 c 
2102.4 7 7 0.084 c 3119.5 il 9 0.10 c 
2113.0 I 3 0.18 c 3120.4 9 7 0.11 Ce. 
2132.0 9 9 0.073 c 3160.7 gt 9 0.20 ic 
2166.8 9 7 2.6 c 3161.9 11 13 0.13 Cc 
2191.8 5 5 Ll Cc 3166.4 9 7 0.15 (@: 
2196.0 3 3 11 G 3175.4 1 1 0.14 (6. 
2200.4 1 3 0.86 ( 3199.5 9 9 0.29 C 
2200.7 3 5 0,27 CG 3205.4 3 3 1.3 Cc 
2259.5 Cy ah! 0.067 G 3215.9 5 5 0.87 Cc 
2276.0 9 7 0.16 GC 3217.4 11 9 0.24 c 
2277.1 7 5 0.19 c 3225.8 il 13 0.96 Cc 
2287.3 5 3 0.32 é 3231.0 7 5 0.42 re 
2294.4 3 1 0.58 e 3233.1 3 15 0.54 ie 
2300.1 5 7 0.077 c 3234.0 9 9 0.22 (e 
2309.0 3 5 0.14 e 3239.4 9 9 0.54 (é 
2313.1 5 7 0.13 c 3248.2 7 7 0.24 (s 
2320.4 7 9 0.12 Cc 3253.6 7 9 0.20 ic 
2373.6 7 7 0.064 Cc 3254.4 11 13 0.58 te: 
2374.5 1 3 0.28 fel 3265.6 7 5 0.41 Cc 
2462.2 7 5 0.15 (6. 3271.0 5 3 0.72 Cc 
2462.7 9 9 0.56 c 3280.3 Co Op 0.59 ce 
2479.8 5 5 1.8 c 3282.9 3 5 0.33 Cc 
2483.3 el 4.7 c 3292.0 7 9 0.67 Cc 
2484.2 3 3 2.5 Cc 3292.6 3 3 0.33 Ce 
2488.2 7 9 4.5 c 3306.0 5 7 0.51 Cc 
2490.6 5 7 3.6 Cc 3307.2 [3m 13 0.22 c 
2491.2 3 5 2.9 GS 3314.7 5 7 0.76 é 
2501.1 9 7 0.65 (e 3323.7 5 5 0.33 c 
2510.8 7 5 1.3 c 3328.9 ti tt 0.29 c 
2518.1 5 3 1.8 G 3337.7 i 9 0.071 fe! 
2522.9 oe 2.8 c 3355.2 9 9 0.35 c 
2524.3 3 I 3.2 c 3369.5 9 9 0.27 c 
2527.4 2 a, 1.8 c 3370.8 = ul 0.36 c 
2529.1 5 5 0.93 c 3380.1 7 7 0.26 @ 
2535.6 ! 3 0.93 c 3384.0 7 0.12 c 
mags Be 0.88 Cc 3392.7 ik 0.28 c 
are d £ aa 2 3399.3 G4 0.42 Cc 
PENA Ay ae ~ 3402.3 eh TE 0.31 (e 
: : 3406.4 3 5 0.32 (ce 


E-360 = 


Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


aprile aan Spectrum Statistical 
weights Transition weights Transition 
yeaa probability (A Wavelength probability (A 

@{A})) B a {10° s-*}) Uncertainty @a{A}) g, Bs {10* s“*}) Uncertainty 
3407.5 7 9 0.64 e 3737.1 ay 9 0.14 é 
3410.2 3 5 0.51 G 3738.3 11 13 0.41 ©) 
3411.4 9 9 0.070 G 3740.3 7 7 0.19 c 
3413.1 5 7 0.39 Cc 3742.6 9 9 0.12 c 
3417.8 3 3 0.56 c 3744.1 5 3 0.41 (e 
3418.5 3 1 1.4 (é 3745.6 5 7 0.12 Cc 
3424.3 7 7 0.22 ( 3749.5 9 9 0.78 G 
3425.0 9 7 0.31 Cc 3753.6 7 5 0.12 (é 
3427.1 7 9 0.60 G 3756.9 1 11 0.27 (e 
3428.2 5 5 0.23 ‘a 3758.2 7 7 0.67 GC 
3445.2 5 7 0.31 Cc 3760.1 13 15 0.064 G 
3447.3 5 5 0.11 ( 3763.8 5 5 0.61 Cc 
3450.3 3 3 0.26 @ 3765.5 13 15 1.1 c 
3495.3 9 7 0.14 G 3767.2 3 3 0.72 Cc 
3497.1 v 7 0.16 Cc 3787.2 5 5 0.12 Cc 
3521.8 3 5 0.12 Cc 3787.9 3 5 0.15 (e 
3524.1 7 5 0.11 Cc 3794.3 9 a 0.046 Cc 
3527.8 9 9 0.24 ec 3795.0 5 ql 0.14 Cc 
3529.8 3 3 0.83 (6: 3798.5 9 ll 0.042 G 
3536.6 5 7 0.85 @ 3799.6 7 9 0.093 Cc 
3540.1 7 9 0.13 S 3804.0 11 9 0.055 G 
3541.1 9 11 0.68 G 3805.3 9 11 11 (e 
3542.1 7 9 0.82 Cc 3806.2 3 3 0.30 ce 
3552.8 5 5 0.19 Cc 3806.7 11 1 0.59 G 
3553.7 11 9 0.89 (e 3807.5 3 5 0.10 C 
3556.9 9 1 0.48 Cc 3810.8 5 3 0.27 G 
3559.5 3 3 0.25 Cc 3813.0 7 5 0.13 e 
3560.7 7 9 0.088 (e 3813.9 13 1 0.10 (e 
3565.4 7 9 0.41 Gc 3815.8 9 7 1.2 c 
3570.1 9 11 0.69 (e 3820.4 11 9 0.68 Cc 
3572.0 11 1 0.27 Cc 3821.2 11 13 0.65 Cc 
3581.2 1 13 0.96 Cc 3821.8 5 5 0.098 Cc 
3582.2 13 11 0.27 Cc 3825.9 9 7 0.65 Cc 
3587.0 5 5 0.16 @ 3827.8 7 5 Tez c 
3594.6 9 9 0.30 G 3833.3 9 9 0.068 a 
3599.6 11 9 0.20 @ 3834.2 7 5 0.49 G 
3603.2 11 11 0.29 c 3836.3 5 5 0.49 ( 
3605.5 9 9 0.70 Cc 3839.3 9 9 0.31 c 
3606.7 11 13 0.90 c 3840.4 5 3 0.52 Cc 
3608.9 3 5 0.83 (e 3841.1 5 3 1.5 (e) 
3610.2 13 13 0.53 G 3843.3 9 7 0.51 Cc 
3612.1 11 13 0.082 GC 3846.8 7 7 0.72 G 
3617.8 5 7 0.71 Cc 3850.0 3 1 0.73 c 
3618.8 5 7 0.73 @ 3859.2 13 1 0.093 Cc 
3621.5 9 11 0.56 (e 3859.9 9 9 0.087 (© 
3622.0 7 7 0.56 G 3865.5 3 3 0.20 c 
3623.2 13 13 0.082 Cc 3867.2 5 5 0.37 (e 
3631.5 7 9 0.52 Cc 3871.8 11 1 0.074 Cc 
3632.0 3 5 0.53 c 3872.5 5 5 0.067 Cc 
3638.3 7 9 0.29 Cc 3873.8 11 9 0.088 Cc 
3640.4 9 11 0.42 (e 3878.0 7 7 0.096 c 
3645.8 1 3 0.62 (e 3883.3 7 7 0.18 Cc 
3647.8 9 11 0.32 Cc 3884.4 11 9 0.045 Cc 
3649.5 11 9 0.46 G 3888.5 5 5 0.29 C 
3651.5 7 9 0.68 (e 3891.9 3 3 0.45 G 
3655.5 5 5 0.14 Cc 3893.4 11 11 0.16 @ 
3659.5 9 9 0.073 G 3900.5 7 7. 0.093 ' 
3669.5 9 7 0.32 Cc 3902.9 7 ay 0.25 Cc 
3670.1 11 13 0.083 (e 3903.9 9 9 0.10 Cc 
3676.3 oF (1K 0.061 Cc 3916.7 13 1 0.13 G 
3677.6 7 5 0.88 Cc 3919.1 9 9 0.049 c 
3682.2 5 5 1.9 Cc 3933.6 3 5 0.086 G 
3684.1 9 2) 0.39 Cc 3935.8 5 5 0.16 (e: 
3686.0 Ch iy 0.28 Cc 3942.4 3 5 0.11 (e 
3687.5 11 9 0.10 € 3951.2 3 5 0.38 (eS 
3690.7 11 11 0.30 Cc 3952.6 11 ll 0.050 (e! 
3694.0 5 a 0.75 (es 3953.2 7 9 0.050 Cc 
3697.4 7 7 0.23 @ 3963.1 3 5 0.17 (e 
3701.1 7 9 0.53 .e! 3967.4 9 7 0.25 G 
3704.5 11 9 0.15 (e 3969.3 9 7 0.25 e 
3709.2 9 7 0.19 Cc 3971.3 ll 9 0.066 (@! 
3719.9 9 11 0.16 (e 3973.7 5 7 0.083 Cc 
3724.4 5 7 0.14 C 3977.7 5 5 0.088 Ce) 
3727.6 5 5 0.29 G 3981.8 9 9 0.049 G 
3730.4 9 11 0.14 Gc 3984.0 9 7 0.095 eS 
3732.4 5 5 0.30 Cc 3985.4 5 5 0.078 GC 
3734.9 11 11 0.89 c 3986.2 7 9 0.071 G 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


oa Statistical 
\arsrtom pacrer Seca ne soap weights Transition 
Wavelength probability (A Wavelength probability (A : 
aap Roan {10* s“*}) Uncertainty aap a 7 {10° s“"}) Uncertainty 

3997.0 9 9 0.072 c 4890.8 5 5 0.23 c 
3997.4 9 I 0.17 c 4891.5 9 7 0.32 c 
3998.1 i 9 0.081 G 4903.3 3 5 0.064 c 
4005.2 7 5 0.24 (<3 4919.0 7 7 0.18 c 
4014.5 Woo 0.26 CG 4920.5 ll 9 0.39 fo 
4017.2 9 1 0.057 Cc 4966.1 Woo 0.040 Cc 
4021.9 7 9 0.011 iG 4973.1 3 3 0.13 Cc 
4032.0 3 5 0.088 Cc 4989.0 7 7 0.062 Cc 
4045.8 9 9 0.81 c 5001.9 9 7 0.43 c 
4062.4 3 3 0.25 Cc 5015.0 7 5 0.33 @ 
4063.6 7 7 0.74 CG $022.2 5 3 0.29 € 
4068.0 9 9 0.18 CG 5074.8 9 1 0.16 c 
4070.8 7 5 0.13 c 5090.8 7 5 0.22 & 
4071.7 5 5 0.86 G $121.6 5 5 0.095 c 
4073.8 5 3 0.19 c 5137.4 11 9 0.12 Gc 
4074.8 9 9 0.059 fe! $208.6 7 5 0.068 G 
4076.6 9 9 0.21 c $233.0 9 11 0.17 (e 
4084.5 il 9 0.13 c $242.5 13.01 0.032 é 
4085.3 7 7 0.11 c $263.3 5 5 0.065 Cc 
4098.2 7 7 0.084 Cc 5266.6 7 9 0.095 c 
4107.5 5 3 0.27 c 5281.8 5 7 0.041 c 
4109.8 3 3 0.20 Cc $302.3 3 5 0.079 c 
4113.0 113 0.14 c $324.2 9 9 0.17 fe 
4127.6 1 3 0.17 c 5339.9 5 7 0.077 c 
4132.9 3 5 0.12 cS 5367.5 7 9 0.63 Cc 
4134.7 5 a 0.20 G 5370.0 9 ou 0.52 c 
4137.0 3 5 0.25 G 5383.4 WM 13 0.66 c 
4143.9 7 9 0.17 G $393.2 7 9 0.039 é 
4149.4 i 13 0.045 G $404.1 WON 0.77 CG 
4153.9 ) 9 0.25 c 5410.9 7 9 0.51 Cc 
4154.8 OUeatt 0.16 G 5415.2 13 0.59 Cc 
4156.8 5 5 0.20 (e: 5463.3 9 9 0.35 € 
4170.9 5 5 0.078 c 5473.9 7 7 0.061 CG 
4172.1 7 5 0.12 G 5569.6 5 3 0.23 c 
4175.6 3 5 0.18 c $572.9 7 5 0.23 c 
4176.6 9 I 0.089 c 5586.8 9 7 0.22 c 
4184.9 5 5 0.13 c 5615.7 i 9 0.19 c 
4187.0 7 5 0.25 ( 5624.6 5 5 0.067 (e 
4187.8 9 7 0.18 c 5658.8 7 z 0.045 c 
4196.2 i 7 0.092 Cc $753.1 3 5 0.077 (o! 
4210.4 3 3 0.21 c 5763.0 5 7 0.11 S 
4217.6 3 5 0.25 Cc Fe Il 2029.2 10 8 0.076 D 
4219.4 113 0.39 Cc 2040.7 10 10 0.46 D 
4222.2' 7 7 0.067 c 2051.0 8 8 0.42 D 
4224.2 Ommetl 0.14 c 2296.7 10 8 0.037 D 
4225.5 5 7 0.19 Cc 2303.3 12 10 0.054 D 
4227.4 113 0.52 c 2369.2 10 10 0.026 D 
4233.6 3 5 0.22 c 2379.0 8 10 0.064 D 
4238.8 a 9 0.24 c 2388.4 10 12 0.14 D 
4246.1 7 5 0.074 c 2414.1 14. 12 0.0094 D 
4250.1 5 7 0.24 c 2433.5 10 12 0.091 D 
4282.4 7 5 0.15 c 2555.0 8 8 0.019 D 
4299.2 9 il 0.13 Cc 2559.8 6 8 0.22 D 
4307.9 7 9 0.37 c 2561.6 10 10 0.0081 D 
4315.1 5 5 0.097 c 2573.2 20 10 0.11 D 
4325.8 5 7 0.55 Cc 2591.5 6 6 0.51 D 
4327.1 5 5 0.092 c 2592.8 14 16 2.25 D 
4369.8 9 9 0.079 c 2598.0 10 10 0.020 D 
4383.6 9 11 0.49 Cc 2598.4 8 6 rhe} D 
4388.4 7 4 0.14 Cc 2599.4 10 10 2.2 D 
4401.3 7 7 0.074 (e 2623.1 14 (14 0.092 D 
4404.8 7 9 0.27 c 2625.5 12) 14 2.0 D 
4415.1 $ 7 0.14 c 2625.7 8 10 0.34 D 
4443.2 1 3 0.14 ic 2645.0 8 8 0.062 D 
4466.6 5 7 0.13 c 2664.7 8 10 1.5 D 
4469.4 5 7 0.29 c 2666.6 6 8 1.6 D 
4476.0 3 5 0.19 c 2684.9 12,12 0.0043 D 
4525.1 7 s 0.32 c 2712.4 10. 12 0.11 D 
4528.6 7 9 0.067 c 2753.3 10, 12 1.7 D 
4547.9 5 7 0.084 (@: 2879.2 10 8 0.029 D 
4611.3 5 5 0.14 c 2902.5 10 10 0.038 D 
4736.8 9 Il 0.051 Cc 2910.8 8 8 0.0055 D 
4789.7 5 5 0.090 c 2934.5 8 10 0.013 D 
pte S Z oe ic 2997.7 8 10 0.0048 D 
431 4 ; pee: c 3002.3 6 8 0.018 D 
4878.2 ; : se c 3044.8 8 10 0.011 D 

. c 3131.7 12 10 0.012 D 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum Statistical Spectrum Statistical 
weights Transition weights Transition 
Wavelength probability (A Wavelength "probability (A 
fa) & & {10* s*}) Uncertainty afa)) &  & {10* s“*}) Uncertainty 
3162.8 8 8 0.042 D 9702.7 *9 3 0.00858 B 
3186.7 4 4 0.039 D 10311. 9) 15 0.0201 A 
3187.3 10 10 0.028 D 10668. *9 3 0.0152 A 
3213.3 4 6 0.064 D 10830- *3 9 0.1022 AA 
3277.3 8 10 0.0023 D 10913. He 4 0.0212 B 
3360.1 12 12 0.0084 D 10917. 5 7 0.0212 B 
4515.3 6 6 0.0018 D 10997. “15 9 0.0013 B 
4520.2 10 8 0.0010 D 11013. 1 3 0.0100 A 
4583.8 10 8 0.0063 D 11045. 3 5 0.0185 A 
4629.3 10 10 0.0013 D 11226. 1 3 0.0108 A 
4923.9 6 4 0.030 D 11969. *9 15 0.0358 A 
4954.0 6 8 0.0016 D 12528. 3 9 0.00710 A 
$018.4 6 6 0.026 D 12756. 5 3 0.0012 B 
5019.5 8 10 0.0015 D 12785. “15 (oI 0.0462 B 
Fe XVI 50.35 2 4 1860. Cc 12790. 5 vA 0.0461 B 
50.56 2 2 1970. c 12846. *9 3 0.0289 A 
62.88 2 4 367. Cc 12968. 3 5 0.0343 A 
63.72 2 2 352. c 12985. *15 9 0.0025 B 
335.41 2 4 80.5 (ce Potassiam 
360.80 2 2 64.3 c KI 4044.2 2 4 0.0124 c 
Fe XVIII 93.94 4 2 4200. (e 4047.2 2 2 0.0124 Cc 
103.96 2 2 = 1600. c 5084.3 2 2 0.00350 G 
Fe XXI 98.37 5 3 680 D 5099.2 4 2 0.0070 c 
99.42 *9 3 110. D 5323.4 2 2 0.0063 (e 
113.31 5 5 290. D 5339.8 4 2 0.0126 9) 
Fe XXIII 11.164 1 3 6.1(+4) D 5343.1 2 4 0.0040 D 
132.83 1 3-204. B 5359.7 4 6 0.0046 D 
222.16 3 5 46. D 5782.4 2 2 0.0123 c 
Fe XXIV 10.62 Co) 6 7.37 (+4) B $801.8 4 2 0.0246 Cc 
11.12 *6 10 2.2(+5) B 5812.2 2 4 0.0028 D 
192.04 2 4 43.4 B $831.9 4 6 0.0032 D 
; 255.10 2 2 18.4 B 6911.1 2 5) 0.0272 e 
Helium 6938.8 4 2 0.054 (¢; 
Hel 510.00 1 3 0.482 B 1664.9 3) 4 0.387 B 
512.10 1 3 0.763 B 7699.0 2 2 0.382 B 
515.62 1 3 1.30 A KII 550.30 1 3 0.46 D 
$22.21 1 3. 2.46 A 607.92 1 3 0.039 D 
537.03 1 3 5.66 A K III 2550.0 6 4 2.0 D 
584.33 1 3 17.99 AA 2635.1 4 4 1.2 D 
2696.1 *3 9 0.00550 B 2992.2 6 8 2.5 D 
2723.2 <3 9 0.007 80 B 3052.1 4 6 {7 D 
2763.8 *3 9 0.0111 B 3202.0 4 4 1.8 D 
2829.1 *3 9 0.017 B 3289.1 4 6 2.0 D 
2945.1 +3 9 0.0320 A 3322.4 6 6 1:3 D 
3187.7 3 9 0.05639 AA 3421.8 2 4 1.5 D 
3354.6 1 3 0.0130 B K XVI 211.81 1 3 89. Cc 
3447.6 1 J 0.0232 A K XVII 22.020 2 4 4.68 (+ 4) (Ss 
3554.4 79) 15 0.0131 A 22.163 4 6 5.5 (+4) Cc 
3587.3 9) = 15 0.0205 (G 22.18 4 4 9200. Cc 
3613.6 1 3 0.0390 A 22.60 2 2 800. D 
3634.2 9 «15 0.0261 A 22.76 4 2 3160. (e 
3705.0 9 «15 0.0444 c Lithium 
3819.6 Sy 0.0636 iN Lil 2741.2 *2 6 0.013 D 
3833.6 3 5 0.00971 B 3232.6 *2 6 0.0055 B 
3867.5 *9 3 0.025 B 4602.8 2 4 0.197 (e 
3871.8 ays 0.0126 c 4602.9 4 6 0.236 c 
3888.7 rr) 0.09478 AA 6103.5 Zs 0.60 g 
3026.5 3 5 0.0195 B 6103.6 4 6 0.72 Cc 
3964.7 1 3 0.0719 R 6103.7 4 4 0.119 Cc 
4009.3 3 5 0.0279 Cc 6707.8 2 4 0.372 B 
4026.2 9 «15 0.116 iN 6707.9 2 2 0.372 B 
4120.8 *9 3 0.0444 A Magnesium 
4143.8 3. 50.0485 A MgI 2025.8 eee a 
4387.9 3. 5 (0.0894 A 2779.9 aie ts 3 
4437.6 3 1 0.033 B 2850.0 9) «15 0.23 G 
4471.5 79) 15 0.246 A 3095.0 9) 15 0.53 G 
4713.2 *9 3 0.0955 A 3329.9 1 3 0.032 G 
4921.9 3 5 0.198 A 3332.2 3 3 0.10 Cc 
5015.7 1 3 0.1338 AA 3336.7 5 3 0.16 G 
$047.7 3 1 0.0675 A 3835.3 9 «15 1.68 B 
5875.7 *9 15 0.7053 AA 4703.0 3 5 0.25 G 
6678.2 3 5 0.6339 AA 5167.3 1 3 0.116 B 
7065.3 *9 3 0.2786 AA 5172.7 3 3 0.346 B 
7281.4 3 1 0.1829 AA 5183.6 5 3 0.575 B 
8361.8 3 9 0.00334 A 5528.4 3 5 0.20 Cc 
9463.6 3 9 0.00501 A Mg Il 1239.9 2 4 14. C 
9603.4 1 3 0.00610 A 1240.4 2 2 14. ic 
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Table 1b (continued) 
TRANSITION PROBABIILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Statistical Spectrum Statistical 
Ss piace weights Transition weights Transition 
Wavelength = —————~_ probability (A Wavelength ponies 
ata) BB {10° s*}) Uncertainty (fA) a {10° s}) 
2680.8 “10 «14 0.38 D 2798.3 6 6 3.6 
2790.8 2 % 3.88 c 2801.1 6 4 a7 
2795.5 2 4 260 Cc 3007.7 6 6 1.8 
2798.0 4 4 0.779 Cc 3011.4 8 10 0.31 
2802.7 De a5, 5 Cc 3016.5 1012 0.29 
2928.6 es 1.16 Cc 3043.4 8 8 0.58 
2936.5 4 2 2.30 c 3044.6 10 8 0.57 
3104.8 “10 «14 0.811 c 3045.6 10 10 0.67 
3848.2 4 4 0.0030 D 3045.8 8 10 0.17 
3848.2 6 4 0.0270 c 3046.6 10:12 0.13 
3850.4 4 2 0.0300 c 3047.0 12-2 0.61 
4481.2 *10 «14 2.23 € 3054.4 8 «6 0.46 
9218.2 mn ld 0.364 6 3066.0 8 8 0.16 
9244.3 y 7) 0.362 C 3073.2 4 4 0.37 
Mg IV 321.00 4. 2 120, D 3082.7 14 14 0.29 
323.31 D2 59: D 3110.7 6 8 0.27 
1245.2 6 «66 5.9 D 3113.8 12 10 0.26 
1375.4 4 0% 4.5 D 3122.9 10 10 0.19 
1459.6 6 4.6 D 3126.9 8 6 0.23 
1525.2 4. 4 6.7 D 3132.3 10 10 0.21 
1548.1 4 46 6.4 D 3132.8 8 8 0.27 
1683.0 6 8 5.8 D 3160.2 1012 0.14 
1698.9 A 43 3.9 D 3175.6 8 10 0.18 
1893.9 Ime 6 2.8 D 3175.7 1012 0.12 
Mg VI 269.92 "10 6 «310. D 3190.0 6 68 0.16 
292.53 S6i> 5160 = 90) D 3201.1 fL G&G 0.22 
314.64 “© 2 180. D 3212.9 10 10 0.16 
349.15 <1OMe 10 Ols D 3228.1 1012 0.64 
387.94 a 13. D 3230.2 10 12 0.19 
399.29 40 ee 9-28: D 3230.7 8 8 0.35 
400.68 A 4 28. D 3238.7 8 10 0.12 
403.32 An aGe 27: D 3243.8 6 6 0.53 
Mg VII 277.01 3 ue eaie  94, Cc 3256.1 4 6 0.50 
278.40 sees 150) G 3258.4 2 0.97 
280.74 s 3 200. D 3260.2 yl 0.38 
319.02 5 5 89. @ 3264.7 8 10 0.14 
366.42 ne) 9 44. Cc 3267.8 14 14 0.35 
433.04 ao 15 16. c 3268.7 6 8 0.33 
1334.3 5 5.32 Cc 3270.4 12 12 0.26 
1410.0 5 5 2.60 Cc 3273.0 10 10 0.27 
1487.0 3 5 3.04 c 3278.6 8 8 0.0091 
1487.9 =) 7 3.66 ¢ 3298.2 6 4 0.28 
Mg VIII 74,98 *6 10 4300. D 3420.8 14 14 0.12 
315.02 4 4 130. Cc 3463.7 8 8 0.32 
342.29 *10 6 63 D 3470.0 6 8 0.24 
353.84 4 4 41 c 3511.8 12 i 0.27 
356.60 6 4 60 c 3535.3 10:10 0.17 
428.52 *10 10 34 Cc 3559.8 6 6 0.21 
434.62 SOG 16 c 3577.9 10 8 0.94 
489.33 6 6 39 D 3601.3 ibe 2 Mt 0.23 
686.92 *6 10 9.4 D 3607.5 8 8 0.23 
Mg IX 62.75 1 3 2870. B 3608.5 ; & 0.36 
CHAS “9-15-6000. Cc 3610.3 4 4 0.42 
71.96 *9 3 1200. Cc 3635.7 108 0.21 
(Ete) ee mo: Cc 3660.4 12 14 0.91 
vite Ao ee c 3677.0 10 12 0.73 
368.07 352. B 3680.2 120 0.19 
tht UT LE c 3682.1 8 10 0.76 
443.74 9 9 41.9 B 3664.5 Sok: ea 
72136 3) eS 8.24 c 3706.1 12 14 1.4 
Lee 2 > 2.1 D 3718.9 1012 0.96 
ebhny a ee 0.34 c 3729.5 10 12 0.066 
Mg X 57.88 204) 2100) B ae : oP 18 
Hie : A pn 3746.6 2 12 0.16 
en he CA, : 3756.6 10 10 0.14 
daa a “he E 3767.7 8 8 0.14 
; : 3768.2 10 12 0.071 
624.94 y 5) 7.12 B 
3771.4 1414 0.19 
a212 ea 0.95 B 3773.9 12 12 0.25 
2279 2 2 0.90 B 3800.6 én ia 0.27 
5919. 2 4 0.031 Cc : ’ 
3801.9 12 12 0.38 
ante, 1 WE) c 3806.7 10 12 0.38 
Mg XI 7.31 1 3 1.15 (+5) B 
ae ; 5 aa 3809.6 AG 0.20 
B 
vA he 5 aah : 3823.5 8 10 0.44 
9.17 Ve was 1,97 (+5) B pine? 6. 6 0.36 
3833.9 an a4 0.52 
ppeceenes 3834.4 6 fs 0.52 
aioe res ae 3.7 c 3839.8 2) 82 0.58 
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Spectrum 


TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Statistical 
weights 


& 


10 


DPONDADWMNOTADBDAAHAANONAORDARAA 


2aASK 


14 


g 


oNa 


DPAOAODOFANARHA ARDC WMA LODAARHA OL 


ANKRNwwonRonananonk 


ry 


nanonmnnannwnonmnt oo 


Z2ASKRSSa 


12 


Transition 
probability (A 
{10* s*}) 


0.29 
0.077 
0.11 
0.31 
0.17 
0.24 
0.13 
0.088 
0.13 
0.94 
0.54 
0.092 
0.082 
0.12 
0.41 
0.18 
0.16 
0.13 
0.35 
0.23 
0.55 
0.11 
0,10 
0.11 
0.23 
0.33 
0.089 
0.19 
0.073 
0.18 
0.18 
1.0 
0.75 
0.38 
0.61 
1.0 
0.19 
0.22 
0.25 
0.22 
0.38 
0.37 
0.28 
0.17 
0.14 
0.11 
0.17 
0.097 
0.15 
0.12 
0.070 
0.15 
0.30 
0.26 
0.066 
0.23 
0.21 
0.092 
0.20 
0.23 
0.16 
0.39 
0.37 
0.081 
0.35 
0.068 
0.23 
0.087 
0.14 
0.26 
0.18 
0.21 
0.71 
0.059 
0.17 
0.20 
0.38 


Table 1b (continued) 


Uncertainty 
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Spectrum 


Mn Il 


Mn XXIII 


Nitrogen 
NI 


Wavelength 
aa) 


4458.3 
4461.1 
4462.0 
4464.7 
4479.4 
4498.9 
4502.2 
4503.9 
4605.4 
4626.5 
4709.7 
4727.5 
4754.1 

4761.5 
4762.4 
4765.9 
4766.4 
4783.4 
4823.5 
2933.1 

2939.3 
2949.2 
3439.0 
3442.0 
3460.3 
3474.0 
3474.1 

3482.9 
3488.7 
3495.8 
3496.8 
3497.5 


12.03 
12.158 


1134.2 
1134.4 
1135.0 
1163.9 
1164.0 
1164.2 
1164.3 
1167.5 
1168.4 
1168.5 
1169.7 
1176.5 
1176.6 
1177.7 
1199.6 
1200.2 
1200.7 
1310.5 
1316.3 
1492.6 
1492.8 
1494.7 
4100.0 
4110.0 
4114.0 
4137.6 
4143.4 
4151.6 
4214.8 
4216.1 
4218.9 
4222.1 
4223.0 
4224.9 
4230.5 
4385.5 
4392.4 
4914.9 
4935.1 
5169.6 
5181.4 


Statistical 
weights 


& 


1 


f=) 


PN wWHK BUH WHNITYOUMAWAY 


PAE NENASHAANNAKDANAANDAARDARAARARADAARAAALAAAAA 


& 


14 


DEWANYWHKHUAYWIAW IAN YAWNWwOwMDAS BWA 


RPENNNNENHAANAAHAHRADRANBAAANADNAROAAWRADAAAN 


Transition 
probability (A 
{10° s-"}) 


0.28 
0.17 
0.43 
0.26 
0.34 
0.11 
0.078 
0.083 
0.36 
0.36 
0.077 
0.084 
0.38 
0.28 
0.57 
0.28 
0.45 
0.39 
0.45 
1.7 
1.8 
oa 
0.0041 
0.43 
0.32 
0.079 
0.15 
0.20 
0.25 
0.11 
0.016 
0.051 
LSC Sy 
1.84(+5) 


1.5 

es} 

ins, 
0.43 
0.032 
0.048 
0.43 
1.1 
0.095 
1.3 
0.030 
0.95 
0.11 
1.3 
5.5 
or 
S75 

|W} 
0.025 
aye! 
0.58 
5.0 
0.034 
0.040 
0.0068 
0.0039 
0.0078 
0.013 
0.022 
0.031 
0.012 
0.0098 
0.051 
0.061 
0.033 
0.0052 
0.0102 
0.00759 
0.0158 
0.00209 
0.00144 


Uncertainty 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum Statistical Spectrum gen - 
weights Transition weights Transition 
Wavelength probability (A Wavelength probability (A 
a{a)) a) Be {10° s~*}) Uncertainty (fA) a {10* s“"}) Uncertainty 
5186.6 2 4 7.3 (-4) Cc 915.61 1 3 3.6 ce! 
5197.9 2 2 0.023 D 916.96 3 1 Il. (ce! 
$200.3 2 4 0.023 D 1084.0 1 3 1.9 ic 
$281.2 6 6 0.00282 c 1085.5 5 5 0.85 fe 
$292.7 6 4 0.00167 Cc 1085.7 5 7 3.4 ce} 
$293.5 4 6 0.00113 (o 2139.5 3 3 0.30 D 
5309.4 4 2 0.00273 c 3593.6 3 5 0.23 D 
5310.6 2 4 0.00137 e: 3609.1 3 3 0.23 D 
5344.0 6 6 6.2 (-4) c 3615.9 3 1 0.23 D 
5356.6 4 6 0.00189 c 3829.8 3 5 0.15 D 
5367.0 4 4 0.00118 c 3838.4 5 5 0.58 D 
5372.6 2 4 0.00107 Cc 3842.2 1 3 0.19 D 
5378.3 2 2 0.00210 G 3847.4 3 3 0.15 D 
5816.5 4 6 0.00278 Cc 3855.1 3 1 0.58 D 
5829.5 6 6 0.0064 Cc 3856.1 5 3 0.24 D 
5834.6 2 4 0.00383 c 3919.0 3 3 1.0 (e! 
5840.9 4 4 0.00122 c 3995.0 3 5 1.3 D 
5849.7 2 2 0.00152 c 4114.4 3 3 0.00185 D 
5854.0 6 4 0.00409 (s 4447.0 3 5 1.3 Ce) 
5856.0 4 2 0.0076 ce: 4477.7 5 3 0.035 D 
6606.2 4 6 7.9 (-4) G 4507.6 7 5 0.038 D 
6622.5 6 6 0.0071 (s: 4601.5 3 5 0.27 G 
6627.0 2 4 0.00197 (6: 4607.2 I 3 0.34 G 
6636.9 4 4 0.0125 (é 4613.9 3 3 0.20 C 
6645.0 8 6 0.0311 Cc 4621.4 3 1 0.90 C 
6646.5 7) 2 0.0194 c 4630.5 5 5 0.84 Cc 
6653.5 6 4 0.0244 c 4643.1 5 3 0.47 G 
6656.5 4 2 0.0193 CG 4774.2 3 5 0.054 c 
6926.7 4 6 0.0064 a 4779.7 3 3 0.27 c 
6945.2 6 6 0.0149 c 4781.2 5 7 0.040 Cc 
6951.6 2 4 0.0088 Cc 4788.1 5 5 0.25 c 
6960.5 4 4 0.00281 Gc 4793.7 5 3 0.089 Gc 
6973.1 2 2 0.00350 (é 4803.3 7 7 0.313 ce) 
6979.2 6 4 0.0094 G 4810.3 7 5 0.055 (6: 
6982.0 4 2 0.0174 (e 4987.4 3 1 0.63 G 
7423.6 2 4 0.052 (e 4994.4 3 3 0.74 G 
7442.3 4 4 0.106 (e. 5001.1 3 5 1.0 Cc 
7468.3 6 4 0.161 c 5001.5 cy 1 c 
NII 474.89 5 Bs) 4.4 D 5002.7 1 3 0.085 Cc 
475.65 1 3 15. D 5005.1 7 9 1.2 Cc 
475.70 3 5 20. D 5007.3 3 5 0.77 fe: 
475.76 3 3 I. D 5010.6 3 3 0.27 Cc 
475.80 5 7 26. D 5025.7 7 7 0.13 c 
475.88 5 5 6.5 D 5040.7 7 5 0.0053 (e 
$08.70 5 5 2.7 D 5045.1 5 3 0.41 G 
510.76 5 7 28. D 5452.1 1 3 0.18 D 
513.85 5 5 6.9 D 5454.3 3 I 0.060 D 
529.36 1 3 6.5 D 5462.6 3 3 0.045 D 
529.41 3 1 20. D $478.1 3 5 0.075 D 
529.49 ay 3 4.9 D $480.1 5 3 0.045 D 
529.64 3 8 4.9 D $495.7 5 5 0.14 D 
52912 5 3 8.1 D 5666.6 3 5 0.42 fe) 
529.87 s 5 15. D 5676.0 1 3 0.31 Cc 
533.51 1 3 20. D 5679.6 Be 0.56 c 
533.58 3 5 (27, D 5686.2 a 3 0.23 c 
533.65 3 3 15. D 5710.8 5 5 0.14 co! 
ge d : ee ; D 5927.8 ip 0.32 Cc 
sive : “ me D $931.8 3 5 0.43 co 
ey : : G D $940.2 3 3 0.24 (a 
ye 3 i D $941.7 5 7 0.56 Cc 
ait: : : of D 5952.4 5 5 0.14 (e 
eR : 4 = D 6482.1 3 3 0.38 D 
PIPE ; ms D 6610.6 5 7 0.52 D 
: c NUl 374.20 2 4 101. ces 
Re Be. c 451.87 3, 2 8.8 c 
645.18 5 3 58. Cc ; : 
660.29 ; ; ve 452.23 4 2) 35.9 Cc 
a Cc Cc 
671.02 A 7 sf Ss 685.00 2 4 11.5 
671.39 ; - a6 685.51 2 2 45.7 e 
D 
671.41 , = ne rs 685.82 4 4 17.3 c 
671.63 3 ie - 686.34 4 2 23.0 c 
671.77 3 1 12. = 763.34 2 2 9.6 c 
672.00 F 3 ‘y . 764.36 4 2 18.7 c 
745.84 } 3 10. as 771.54 2 4 8.2 Cc 
746.98 5 3 40. re 771.90 4 4 16.5 ¢c 
748.37 5 3 21 = 772.39 6 4 24.7 iC 
775.97 5 5 35. C 772.89 6 4 20.3 c 
772.98 4 2 22.8 c 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum Statistical Spectrum Statistical 
weights Transition weights Transition 
Wavelength probability (A Wavelength probability (A 
@{A)) BOs {10* s~*}) Uncertainty afA) Be & {10* s“*}) Uncertainty 
979.84 4 4 8.9 Cc 1976.4 4 6 8.3 D 
979.92 6 6 9.3 Gc 2004.8 2 4 4.6 D 
989.79 2 4 4.19 Cc 2011.9 6 8 8.4 D 
991.51 4 4 0.81 Cc 2151.2 2 4 4.4 D 
991.58 4 6 4.97 G 2174.5 4 6 5.3 D 
1747.9 2 4 1.32 Ce 2180.8 4 6 3.6 D 
1751.2 4 4 0.261 (3 2194.8 4 4 3.7 D 
1751.7 4 6 1.57 c 2230.3 6 8 3.7 D 
4097.3 2 4 0.85 c 2232.2 4 4 3.3 D 
4103.4 2 2 0.84 c 2246.7 4 6 2.4 D 
4634.1 2 4 0.65 (e 2459.4 4 6 3.0 D 
4640.6 4 6 0.78 (S 2468.9 2 4 2.4 D 
4641.9 4 4 0.130 (e. 2497.0 6 6 1.7 D 
NIV 247.20 1 3 114, B Na V 333.46 *6 6 78. D 
283.53 "9 15 290. Gc 369.01 *10 6 120. D 
322.65 *9 3 84. Ce! 370.89 *10 6 270. D 
355.05 3 5 160. c 400.72 *10 ~=—10 50. D 
387.35 3 1 28. D 445.14 *6 10 Il. D 
765.14 1 3 24. B 459.90 4 2 23. D 
923.15 *9 9 18. B 461.05 4 4 23. D 
955.34 3 1 30. G 463.26 4 6 23. D 
1718.5 3 5 DAT (ce 510.09 2 2 56. D 
3480.8 3 9 11 € 511.21 4 4 68. D 
4057.8 3 5 0.68 CG Na VI 313.74 5 3-130. c 
6380.8 1 3 0.14 B 361.25 5 5 77. D 
7117.0 *9 15 0.12 C 416.53 *9 9 37. ec 
NV 209.29 *2 6 118. B 492.80 9 15 14. Gc 
247.66 *6 10 430. (e 1550.6 5 5 4.36 Cc 
1238.8 2 4 3.41 B 1567.8 5 3 2.00 c 
1242.8 2 2 3.38 B 1608.5 3 1 2.64 G 
4603.7 2 4 0.41 B 1649.4 5 5 2.06 G 
4620.0 2 2 0.41 B 1741.5 3 5 2.59 c 
NVI 24.898 1 3 5158. AA 1747.5 5 7 3.07 (é 
28.787 1 3 -180.9(+2) AA Na VII 94.41 *6 10 2700. c 
161.22 +3 9 285.9 AA 105.27 *6 2 450. Cc 
173.34 1 3-270. A 353.29 4 4 98. C 
173.92 *9 #15 876. A 381.30 4 2 40. Cc 
185.09 3 5 824, A 397.52 4 4 36. c 
1901.5 3 9 0.6777 AA 399.21 6 4 52. c 
2896.4 1 3 0.2080 AA 483.28 *10 = 10 29. c 
486.74 2 4 Il. fe: 
Sodium 492.60 4 6 13. (© 
Nal 3302.4 2 4 0.0262 Cc 555.80 4 4 28. D 
3303.0 2 9) 0.0262 Cc 786.65 6 7.6 D 
4390.0 2 4 0.0077 D Na VIII 83.34 *9 = 15 3940. c 
4393.3 4 6 0.0092 D 89.88 ve) 3-809. c 
4393.3 4 4 0.0015 D 90.54 3 5 2860. c 
4494.2 2 4 0.0126 D 411.15 1 3 44.2 e 
4497.7 4 6 0.0145 Cc 1239.4 3 3 3.02 c 
4497.7 4 4 0.0026 D 1802.7 3 1 2.70 Cc 
4658.6 4 6 0.0248 iC 1867.7 3 5 1.72 ec 
4658.6 4 4 0.0041 D 2059.1 3 5 1.80 c 
4664.8 2 4 0.0207 Cc 2558.2 5 3 0.0226 c 
4747.9 2 2 0.0063 D 2772.0 3 5 0.419 Cc 
4751.8 4 2 0.0127 (e 3021.0 5 7 0.490 c 
4978.5 2 4 0.041 Cc 3108.9 1 3 0.258 Cc 
4982.8 4 4 0.0082 D 3182.3 1 3 0.292 c 
4982.8 4 6 0.049 c Na IX 70.62 2 4 1360. B 
5148.8 2 2 0.0117 G 70.64 2 2 1350. B 
5153.4 4 2 0.0253 G 77.76 2 4 3700. B 
5682.6 2 4 0.102 G 77.91 4 6 4400. B 
5688.2 4 4 0.0204 c 681.72 2 4 6.60 B 
5688.2 4 6 0.123 (e 694.17 2 2 6.37 B 
5890.0 2 4 0.615 eG 2487.7 D 4 0.41 B 
5895.9 2 2 0.613 c 2535.8 2 2 1.6 B 
6154.2 Zen 2 0.0257 Cc 6841.8 2 4 0.025 ec 
6160.7 4 2 0.0512 e 7103.4 4 6 0.028 c 
8183.4 2 4 0.455 € Neon 
8194.8 4 6 0.540 C Nel 615.62 1 3 0.38 G 
8194.8 4 4 0.090 c 618.67 1 3 0.93 Cc 
11382. 2 2 0.0879 Gc 619.09 1 3 0.33 : 
11404, 4 2 0.175 G 626.82 1 3 0.74 c 
Nall 300.15 1 3 30. D 629.73 1 3 0.48 c 
301.43 1 3 49. D 735.89 1 3 6.11 B 
372.07 1 3 34, D 743.70 1 3 0.484 B 
Na Ill 378.14 4 2 76. GC 3369.8 5 5 0.0010 D 
380.11 2 2 37. c 3369.9 5 3 0.0076 D 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


‘ Statictical Spectrum Statistical 
om weights Transition weights Transition 
Wavelength probability (A Wavdength probability (A 
aA) BOs {10° s“*}) Uncertainty aA}) ’  & {10* s**}) Uncertainty 
3375.6 sues 0.0022 D 6929.5 Baers 0.174 B 
3417.9 ye 0.0092 D 7024.1 Bia esa 0.0189 B 
3418.0 a. 0.0022 D 7032.4 RS 0.253 B 
3423.9 A £8 0.0010 D 7051.3 a0 0.030 D 
3447.7 a ¢ 0.021 D 7059.1 a 4s 0.068 Cc 
3450.8 G 0.0049 D 7173.9 2, 5 0.0287 B 
3454.2 3 1 0.037 D 7245.2 3 3 0.0935 B 
3460.5 ia, *3 0.0070 D 7304.8 1 3 0.00255 B 
3464.3 GG 0.0067 D 7438.9 1 3 0.0231 B 
3466.6 ies 0.013 D 7472.4 sues 0.040 D 
3472.6 ee 0.017 D 7535.8 3 Os 0.43 D 
3498.1 A. S 0.0051 D 7937.0 Be as 0.0078 c 
3501.2 ye 0.012 D 8082.5 a) ae 0.0012 B 
3510.7 i 0.0022 D 8118.5 ses 0.049 D 
3515.2 eG 0.0069 D 8128.9 Bi 5 0.0072 c 
3520.5 a) 0.0093 D 8259.4 5s 0.0203 Cc 
a as 0.0099 D 8571.4 2 43 0.055 D 
; gf 3 0.0066 D 8582.9 aS 0.0100 
3600.2 eye 0.0043 D 8647.0 Sas 0.0391 : 
3633.6 i) at 0.011 D 8681.9 3 2B 0.21 D 
3682.2 ss 0.0016 D 8767.6 yo S 0.0011 D 
3685.7 cy oe 0.0039 D 8771.7 see 0.16 D 
3701.2 AG 0.0022 D 8783.7 ~ 2 0.313 c 
4536.3 3 3 0.0050 D 8865.8 3 3 0.0094 D 
4702.5 3 3 0.0021 D 9201.8 3 3 0.091 D 
4708.6 3 3 0.042 D 9432.9 3 3 0.0011 D 
4955.4 3 3 0.0033 D 9486.7 3 3 0.025 
5113.7 3 4 0.010 D 9534.2 4) ale 0.063 x 
5120.5 x 4 0.0056 D : 
5154.4 J 4 0.019 ee ie pa ei 
D 11409. 3 3 0.042 
5191.3 jo 2 0.013 D = 
11525. 3 8 0.084 D 
5326.4 3 3 0.0068 D 11767 3 CJ 0.069 
5333.3 3 3 0.0053 D 12459. 3 3 0.015 “3 
ah ? : : ane . Ne II 357.03 6 10 38. (2 
' s 
5418.6 es 0.0052 D roe M3 a % n 
5433.7 ghd 0.00283 B 446.37 %  3266COMOT 3 
5652.6 2 3 0.0089 D ‘ : , " 
5662.5 2°) 3 0.0069 D pee . Ss Se - 
5852.5 a 0.682 B fa ; 5 
5868.4 33 0.014 D 1916.1 : : ee _ 
5881.9 5) 3 0.115 B 1930.0 5 aS poe : 
5913.6 a 3 0.048 D 1938.8 be 2 
5939.3 see 0.00200 B 2858.0 HS on B 
5944.8 sn 5 0.113 B 2870.0 6 os . 
5961.6 a. 3 0.033 D 2873.0 6 : rea 4 
5975.5 5 0.0351 B 2876.3 pie se " 
6030.0 ae 0.0561 B 2876.5 ; et a 
6046.1 cen ee 0.00226 B 2878.1 ae ae < 
6074.3 3 0.603 B 2888.4 er pe a 
6096.2 3 5 0.181 B ; J pee z 
6118.0 5s 3 0.00609 B slap, 4 4 0.061 D 
6128.5 Bu 8 0.0067 B 97-0 6 68 0.052 D 
6143.1 5. ts 0.282 A 2906.8 2 4 0.55 D 
6150.3 3 3 0.015 D a : : et = 
6163.6 {3 0.146 3 2910.4 2. 4 0.59 D 
6217.3 Ses 0.0637 B a916:2 6 1s 0.096 D 
oe a oe 3 2925.6 8) 0.56 D 
megs os, yah * 2933.7 606 0.069 D 
oe, oi pene 2 2955.7 6 1.2 D 
ate he: er : 3001.7 a 0.87 D 
aeies eG aris z 3017.3 6 4 0.35 D 
pane vl ae : 3027.0 G  G 1.4 D 
age are ere 3028.7 4 2 0.85 D 
arg tes ae 3028.9 ye 0.47 D 
preg oe oy : 3034.5 3 3.1 D 
pees ane nate : 3037.7 fe 21 D 
6402.3 pH 0.0514 B Sete ie i 2.5 D 
ae hie ate ee s 3047.6 4 6 1.8 D 
aa ae aoe : 3054.7 2: 4A 0.94 D 
eas aa: ee < 3092.9 6 6 13 D 
ae Ory. ee ie 3097.1 8.) 8 13 D 
cai a tends i 3118.0 2. es 0.042 D 
eas ae ee : 3134.1 ye, 0.26 D 
ect ae Cae : 3140.4 8 66 0.24 D 
6721.1 3 4.9 (—4) e atic 6 66 0.048 D 
3154.8 84 Gs 0.018 D 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum Statistical Spectrum Statistical 
weights Transition weights Transition 

Wavelength probability (A Wavelength probability (A 

(A}) BoB {10* s“*}) Uncertainty a{a)) B & {10* s“*}) Uncertainty 
3164.4 8 8 0.16 D 3481.9 4 2 1.4 D 
3165.6 6 6 0.12 D 3503.6 2 2 2.0 D 
3173.6 6 4 0.045 D 3522.7 4 2 0.023 D 
3176.1 4 6 0.060 D 3538.0 4 2 0.76 D 
3187.6 4 6 0.014 D 3539.9 4 4 0.036 D 
3188.7 6 6 0.39 D 3542.2 6 4 0.60 D 
3190.9 4 6 0.15 D 3542.9 4 6 12 D 
3194.6 4 4 0.52 D 3546.2 2 4 0.063 D 
3198.6 6 8 1.7 D 3551.6 2 4 0.037 D 
3198.9 4 4 0.23 D 3557.8 2 2 0.19 D 
3209.0 8 8 0.16 D 3561.2 4 6 0.21 D 
3209.4 2 4 0.60 D 3565.8 4 4 0.62 D 
3213.7 2 4 17 D 3568.5 6 8 1.4 D 
3214.3 4 6 2.2 D 3571.2 4 4 0.63 D 
3218.2 8 10 3.6 D 3574.2 6 6 0.10 D 
3224.8 6 8 3.5 D 3574.6 4 6 1.3 D 
3229.5 8 8 0.13 D 3590.4 4 6 0.036 D 
3229.6 S10 3.6 D 3594.2 4 2) 1.3 D 
3230.1 6 6 1.8 D 3612.3 2 4 0.26 D 
3230.4 4 6 0.14 D 3628.0 4 4 0.60 D 
3232.0 6 4 0.27 D 3632.7 4 4 0.13 D 
3232.4 4 4 1.6 D 3643.9 4 4 0.32 D 
3243.4 6 6 0.23 D 3644.9 5) 4 0.99 D 
3244.1 6 8 1.5 D 3659.9 4 6 0.067 D 
3248.1 4 4 0.24 D 3664.1 6 4 0.70 D 
3255.4 6 4 0.038 D 3679.8 4 2 0.32 D 
3263.4 2 4 0.39 D * 3694.2 6 6 1.0 D 
3269.9 4 6 0.51 D 3697.1 2 2) 0.28 D 
3270.8 6 4 0.057 D 3701.8 4 6 0.27 D 
3297.7 6 6 0.43 D 3709.6 4 2 tet D 
3309.7 4 2 0.31 D 3713.1 4 6 ibe D 
3310.5 4 4 0.069 D 3721.8 4 6 0.20 D 
3311.3 4 2 0.26 D 3726.9 4 4 0.12 D 
3314.7 6 6 0.044 D 3727.1 2 4 0.98 D 
3319.7 4 2 1.6 D 3734.9 4 4 0.19 D 
3320.2 8 6 0.21 D 3744.6 2 4 0.26 D 
3323.7 4 4 1.6 D 3751.2 2 2 0.18 D 
3327.2 4 4 0.91 D 3753.8 4 6 0.45 D 
3329.2 8 8 0.88 D 3766.3 4 6 0.29 D 
3330.7 6 6 0.039 D 3777.1 2 4 0.42 D 
3334.8 6 8 1.8 D 3800.0 4 4 0.37 D 
3336.1 4 6 rial D 3818.4 2 4 0.61 D 
3344.4 2 2 1.5 D 3829.7 4 6 0.84 D 
3345.5 6 4 1.4 D 3942.3 4 6 0.010 D 
3345.8 4 4 0.22 D Ne V 142.61 *9 9 670. Cc 
3353.6 4 2 0.12 D 143.32 *9 15 1200. Cc 
3355.0 4 6 1.3 D 147.13 5 7 1500. Cc 
3356.3 6 6 0.20 D 151.42 5 Sau c 
3357.8 6 6 0.50 D 156.61 1 3. 675. Cc 
3360.6 2) 4 0.82 D 167.70 *9 9 146. c 
3360.8 2 4 0.86 D 358.93 *9 3 21.0 c 
3362.9 4 2 0.35 D 365.59 5 Snl3ss: (e 
3371.8 4 6 0.22 D 482.15 *9 9 30.1 Cc 
3374.1 4 4 0.30 D 571.04 9) «15 10.4 Cc 
3378.2 2 2 1.7 D 2259.6 3 5 1.7 D 
3379.3 2 2 0.30 D 2265.7 5 7 2.2 D 
3386.2 4 6 0.055 D Ne VII 97.50 3 1070. B 
3388.4 4 6 2.2 D 115.52 *9 3 480. Gc 
3390.6 2 4 0.077 D 116.69 3 5S 1600 CG 
3392.8 2 4 0.44 D 127.66 3 1 190 c 
3404.8 4 6 1.9 D 465.22 1 3 40.6 B 
3406.9 6 8 23 D 558.6 3 5 8.11 B 
3411.4 4 2 0.61 D 559.9 1 3 10.7 B 
3413.1 4 4 1.8 D 561.4 3 3 7.99 B 
3414.9 4 6 0.018 D 561.7 5 5 23.9 B 
3416.9 6 6 0.64 D 563.0 3 1 31.7 B 
3417.7 6 8 1.6 D 564.5 5 3 13.1 B 
3438.9 2 2 1.4 D Ne VIII 88.09 *2 6 839. B 
3440.7 2 4 0.35 D 98.22 *6 10 2800. B 
3453.1 4 4 0.46 D 770.41 2 4 5.90 B 
3454.8 4 4 1.6 D 780.32 2 2 5.73 B 
3456.6 2 4 0.96 D 2820.7 2 4 0.72 B 
3457.1 4 6 0.099 D 2860.1 2 2 0.70 B 
3459.3 6 6 1.6 D Nickel 
3475.2 Ae 4 0.012 D Nil 3200.4 7 5 8.9(—4) 2 
3477.6 4 6 0.43 D 3271.1 5 5 0.0051 D 
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Table 1b (continued) 


TRANSITION PROBABIILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum 


Nill 


Wavelength 
@{&)) 


3286.9 
3320.3 
3361.6 
3362.8 
3409.6 
3413.5 
3420.7 
3433.6 
3458.5 
3493.0 
3515.1 

3519.8 
3524.5 
3566.4 
3571.9 
3597.7 
3610.5 
3664.1 

3670.4 
3674.2 
3688.4 
3722.5 
3793.6 
3831.7 
3858.3 

3973.6 
4401.5 
4714.4 

4786.5 

4901.0 
5017.6 
5158.0 
5265.7 

5578.7 

5847.0 
6256.4 
6314.7 

6327.6 
6364.6 
6643.6 

6767.8 

7197.1 

7261.9 
7291.5 

7414.5 

7714.3 

7789.0 
2033.4 
2053.3 
2080.8 
2090.1 

2093.6 
2125.1 

2125.9 
2128.6 
2138.6 
2158.7 
2161.2 
2165.6 
2169.1 

2174.7 
2175.2 
2184.6 


& 


CDOHRRAWBDWOASCHHADAADWDOAADBASCMWMDA AS WwWWH—AWHWUHHK AWWW WNWHHOOC=— CH WOUWYWNWWWNWrIAWWWHrIWIbWUUNUwWwiWriawuwuidsa 


Statistical 
weights 


(> 


ANYHWOAMANA WAH WH AWWW wWYWIWUNrIUWNuUUn 


ASMANAMASSNSAANRANRS HDS WORA WMD BDHARDAWUWIWWYBNWIWWUY 


— 


Transition 
probability (A 
{10* s-'}) 


0.036 
0.041 
0.044 
0.0011 
0.0032 
0.047 
0.011 
0.15 


Uncertainty 


DTOUVGVVOCVUCCVOVCOCCVCVUCOCVVCVCoCVvoCoCvecCvcVcCovcCoCoCoCvCoCoVvvVVCVOCUVVOUVUOCUOUVUOUUVUOUUVOVUVO OUD OVD VUUUNUY 
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Spectrum 


Oxygen 
Ol 


ol 


Wavelength 
C7)) 


2287.1 
2296.6 
2297.1 
2297.5 
2298.3 
2303.0 
2316.0 
2326.4 
2334.6 
2356.4 
2367.4 
2375.4 
2387.8 
2394.5 
2410.7 
2412.3 
2413.0 
2416.1 
2433.6 
2437.9 
2510.9 
2545.9 
2630.3 


1028.2 
1152.2 
1217.6 
1302.2 
1304.9 
1306.0 
5435.2 
5435.8 
5436.9 
6453.6 
6454.4 
6456.0 
6653.8 

7156.7 
7471.4 
7473.2 

7477.2 

7479.1 

7480.7 
7676.4 
7772.0 
7774.2 
7775.4 
7886.3 
7939.5 
7943.2 
7947.2 
7947.6 
7950.8 
7952.2 
7981.9 
7982.4 
7987.0 
7987.3 


7995.1 
429.92 


430.04 
430.18 
483.75 
483.98 
484.03 
485.09 
485.47 
485.52 
3007.1 
3007.7 
3013.4 
3032.1 
3032.5 
3134.8 
3273.5 
3377.2 
3390.3 


Statistical 
weights 
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_ 


BPNAADSMDBDBOARDRANARENIWDUNYYWIOWIWHNYWNYIY HY WWW BDBUUUUeUwuuw 


Transition 
probability (A 
{10° s-'}) 


Uncertainty 


vovvvvvovoCoooCVUOODODOOOUUNUD 


QANANANNANNANTOGOOGOOGOOGOVGCOCOOVUVOOCVONNNNNN Peewee eoeweeowwewTDnNaaanananagogd 


Spectrum 


Our 


Wavelength 
fA) 


3407.4 
3749.5 
3882.2 
3912.0 
3919.3 
3973.3 


Statistical 
weights 


& 


_ 
ARR DOR HADMAHAENN SR RANA HRAAHAARHRRAARRAENAARDANAAARAEHAARKRAHAREABDNARBNARHELRWASDANRMDAANREDABDAA 


ly 


Transition 
probability (A 
{10° s-'}) 


0.75 
0.90 
0.493 
1,27 
1.40 
1,27 
1,39 
1,49 
1.70 
1,98 
0.478 
2.24 
2.62 
2.23 
2.37 
1.04 
0.80 
0.349 
1.48 
0.443 
0.84 
0.77 
1.82 
1.49 
0.302 
0.60 
1.06 
1.58 
0.51 
0.59 
1,39 
1.97 
1.21 
2.23 
0.94 
0.74 
0.97 
0.398 
1.15 
0.95 
0.57 
0.57 
0.92 
0.92 
0.92 
1.51 
1.81 
1.03 
1.70 
1.82 
0.79 
0.52 
0.87 
0.82 
1.38 
0.435 
0.68 
0.67 
0.83 
1.06 
0.391 
0.089 
0.0349 
0.0173 
0.068 
0.189 
0.00180 
0.00325 
0.0347 
0.059 
0.067 
0.298 
0.272 
0.332 
0.267 
39. 


Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Uncertainty 
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E-371 


Spectrum 


Statistical 
weights 


Wavelength 
AA} Piel ah 


263.69 
263.73 
263.77 
263.82 
263.86 
277.38 
279.79 
295.94 
303.41 
303.46 
303.52 
303.62 
303.69 
303.80 
305.60 
305.66 
305.70 
305.77 
305.84 
320.98 
328.45 
345.31 
374.08 
395.56 
507.39 
507.68 
508.18 
525.80 
597.82 
599.60 
702.33 
702.82 
832.93 
835.10 
835.29 
1109.5 
1679.2 
1686.9 
1760.5 
1764.6 
1766.5 
1772.4 
1773.1 
2390.4 
2959.7 
2996.5 
3004.4 
3017.6 
3115.7 
3121.7 
3132.9 
3261.0 
3265.5 
3267.3 
3282.0 
3284.6 
3405.7 
3408.1 
3415.3 
3428.7 
3430.6 
3444.1 
3702.7 
3707.2 
3714.0 
3715.0 
3725.2 
3961.6 
5268.1 
5500.1 
5592.4 
238.36 
238.57 
238.58 
279.63 
279.93 
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Transition 
probability (A 
{10* s“*}) Uncertainty 
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Spectrum 
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Statistical 
weights 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Transition 
probability (A 
{10* s~'}) Uncertainty 


12.1 
47.4 
60. 
24.9 
12.5 
23.6 
14.3 
2.94 
SA 
10.8 
215 
32.2 
1.47 
13.2 
13.7 
0.98 
5.9 
1.15 
71 
2.27 
ce 
11.3 
4.51 
2.23 
0.425 


1.6 
0.93 
0.17 
0.15 

253. 

880. 
4.15 
4.11 
0.51 
0.51 

9360. 

330.9 (+2) 
533.3 
505. 

1620. 

1530. 
0.7935 
0.2514 
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E-372 


Spectrum 


Pill 


Sulfur 
SI 


SII 


Statistical 
weights Transition 

Wavelength ae probability (A 

(fA) & Os {10* s-*}) Uncertainty 
1304.5 3: 1 1.50 (Ge 
1304.7 3 3 0.38 c 
1305.5 3 5 0.37 Cc 
1309.9 5 2} 0.62 Cc 
1310.7 5 5 1.11 Cc 
4475.3 5 tf 1.3 D 
4499.2 5 7 1.4 D 
4530.8 3 A] 1.0 D 
4554.8 3 5 0.96 D 
4588.0 5 7 7 D 
4589.9 3 5 1.6 D 
4602.1 7 9 1.9 D 
4943.5 7 5 0.63 D 
5253.5 3 5 1.0 D 
5425.9 5 5 0.69 D 
6024.2 3 5 0.51 D 
6043.1 5 7; 0.68 D 
1334.9 2 4 0.33 D 
1344.3 4 6 0.64 D 
1344.9 4 4 0.064 D 
4057.4 4 4 0.10 D 
4059.3 6 4 0.90 D 
4080.0 4 2 0.99 D 
1295.7 5 5 4.9 D 
1296.2 5 3 ea D 
1302.3 3 5 1.8 D 
1302.9 3 3 1.6 D 
1303.1 E] 1 6.6 D 
1303.4 5 3 1.9 D 
1305.9 1 3 2.4 D 
1401.5 5 3 0.91 D 
1409.4 3 3 0.50 D 
1412.9 1 3 0.16 D 
1425.1 5 7 4.5 D 
1425.2 5 5 1.2 D 
1433.3 3 3 1.9 D 
1433.3 3 5 3.3 D 
1437.0 1 3 2.4 D 
1448.2 5 3 Dae] D 
1472.9 = 7 0.42 D 
1474.0 53 7 1.6 D 
1474.4 5 5 0.50 D 
1474.6 5 3} 0.11 D 
1481.7 3 5 0.17 D 
1483.0 3 5 1.2 D 
1483.2 3 3 0.75 D 
1487.2 1 3 0.87 D 
1666.7 5 5 6.3 ic 
1687.5 1 3 0.94 D 
1782.3 1 3 1.9 D 
1807.3 5 3 3.8 Cc 
1820.4 3 3 mem 3 
1826.3 1 3 0.72 Cc 
4694.1 “J 7 0.0067 D 
4695.4 5 5 0.0067 D 
4696.2 s 3 0.0067 D 
6403.6 3 5 0.0057 D 
6408.1 5 5 0.095 D 
6415.5 7] 5 0.013 D 
6751.2 “15 25 0.079 D 
7679.6 3 5 0.012 D 
7686.1 5 5 0.020 D 
7696.7 a 5 0.028 D 
1124.4 2 4 1.0 D 
1125.0 4 4 4.6 D 
1131.0 2 2 3.4 D 
1131.6 4 2 1.4 D 
1250.5 4 2 0.46 Cc 
1253.8 4 4 0.42 Cc 
1259.5 4 6 0.34 c 
4463.6 8 6 0.53 D 
4483.4 6 4 0.31 D 
4486.7 4 2 0.66 D 
4524.7 4 4 0.093 D 
4525.0 6 4 1.2 D 


TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum 


S III 


SIV 


Wavelength 
@{a)) 


4552.4 
4656.7 
4716.2 
4815.5 
4885.6 
4917.2 
4924.1 
4925.3 
4942.5 
4991.9 
5009.5 
5014.0 
5027.2 
5032.4 
5047.3 
5103.3 
5142.3 
5201.0 
5201.3 
5212.6 
5212.6 
5320.7 
5345.7 
5345.7 
5428.6 
5432.8 
5453.8 
5473.6 
5509.7 
5526.2 
5536.8 
5556.0 
5564.9 
5578.8 
5606.1 
5616.6 
5640.0 
5645.6 
5647.0 
5660.0 
5664.7 
5819.2 
6305.5 
6312.7 
2496.2 
2508.2 
2636.9 
2665.4 
2680.5 
2691.7 
2702.8 
2718.9 
2721.4 
2726.8 
2731.1 

2756.9 
2785.5 
2856.0 
2863.5 
2872.0 
2950.2 
2964.8 
3662.0 
3717.8 
3778.9 
3831.8 
3837.8 
3838.3 
3860.6 
3899.1 

4253.6 
4285.0 

551.17 
554.07 

3097.5 
3117.8 


Statistical 
weights 
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Transition 
probability (A 
{10* s“'}) 


Table 1b (continued) 


Uncertainty 
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E-373 


Spectrum 


SV 


SVI 


S$ VII 


S VIII 


S XI 


S Xl 


S XIII 


S XIV 


Scandium 
Scl 


Statistical 

weights 
Wavelength = 
ata} B. 
437.37 1 
438.19 3 
439.65 5 
661.52 
679.01 
690.75 
786.48 
854.85 
248.98 
249.27 
388.94 
390.86 
706.48 
712.68 
712.84 
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Transition 
probability (A 
{10° s“'}) 

11.2 
33.3 
55. 
64.4 
86. 


11. 
1.09 (+4) 
1300. 
86.5 
17.8 
22.8 
16.4 
48.2 
62.5 
25.0 
14.3 
8280. 
2.6 (+4) 
12.2 
10.4 
1.4 


0.76 
0.88 


0.51 


Uncertainty 
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Spectrum 


Silicon 
Sil 


Sill 


Wavelength 
aa) 


5482.0 
5484.6 
5514.2 
5520.5 
5671.8 
5686.8 
5700.1 
5711.7 
2273.1 
2552.4 
3353.7 
3372.1 
3535.7 
3572.5 
3576.3 
3613.8 
3630.7 


Statistical 
weights 
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na 


Transition 
probability (A 
{10* s“'}) 


0.45 
0.44 
0.55 
0.57 
0.76 
0.69 
0.65 
0.64 
Tah 
2.3 
1.98 
1.16 
0.82 
1.86 
1.45 
1.88 
1.58 
1.50 
1.55 
0.46 
0.16 
0.15 
0.16 
0.183 
0.490 
0.14 
0.41 
0.12 
0.026 


0.18 
0.51 
0.13 
0.14 
0.21 
0.41 
0.311 
0.416 
0.232 
0.55 
0.138 
0.465 
0.612 
1.21 
0.452 
1.82 
0.765 
0.26 
0.97 
1.89 
0.118 
0.010 
0.017 
0.017 
0.011 
0.0080 
0.042 
0.028 
0.016 
0.012 
0.014 
0.015 
0.036 
0.022 
0.0079 
0.039 
0.023 
0.046 
0.052 
0.051 
0.058 
0.0071 


6.7 
8.0 
1,3 


Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 
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Spectrum 


Si III 


SilV 


Wavelength 
aa) 


1190.4 
1193.3 
1194.5 
1197.4 
1248.4 
1251.2 
1260.4 
1264.7 
1304.4 
1309.3 
1526.7 
1533.4 
1808.0 
2904.3 
2905.7 
3210.0 
4128.1 
4130.9 
5041.0 
5056.0 
5957.6 
5978.9 
6347.1 
6371.4 
7848.8 
7849.7 


883.40 
994.79 
997.39 


1141.6 
1144.3 
1161.6 
1206.5 
1206.5 
1207.5 
1294.5 
1296.7 
1298.9 
1299.0 
1301.2 
1303.3 
1328.8 
1417.2 
1435.8 
1589.0 
1778.7 
1783.2 
3241.6 
3486.9 
3590.5 
4552.6 
4554.0 
4567.8 
4683.0 
4716.6 
5451.5 
5473.0 
5716.3 
5739.7 
7462.6 
7466.3 
7612.4 
457.82 
458.16 
515.12 
516.35 
560.50 
749.94 
815.05 
818.13 
860.74 
1066.6 
1126.4 
1393.8 
1402.8 
1724.1 


Statistical 
weights 
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Transition 
probability (A 
{10* s**}) 
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Uncertainty 
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Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum Statistical Spectrum Statistical 
weights Transition weights Transition 
Wavelength ~~ _ probability (A Wav —— probability (A 
@{A}) 8, & {10* s“*}) Uncertainty Q{A}) & & {10* s'}) Uncertainty 
SiV 96.439 1 3 480. D 4282.7 af 5 0.89 D 
97.143 1 3 = =2000. D 4300.6 7 5 etl D 
117.86 1 3 300. D 4301.1 9 7 0.93 D 
Si VI 246.00 4 2 170. Cc 4305.9 11 9 0.89 D 
249.13 2 2 85. (} 4318.6 13 11 0.76 D 
Si VII 217.83 5 3 430. D 4321.7 9 7 0.61 D 
272.64 5 3 51. (@, 4325.1 11 9 0.72 D 
274.18 3 1 120. (e: 4427.1 9 11 0.53 D 
275.35 5 5 89. (Ss 4449.1 11 11 0.86 D 
275.66 3 3 30. ce 4455.3 7 7 0.66 D 
276.84 1 3 39. (e 4457.4 9 9 0.69 D 
278.44 3 5 29. Ce 4533.2 11 11 1.0 D 
Si VIII 214.75 4 2 410. D 4534.8 9 9 0.88 D 
216.92 6 4 360. D 4535.6 7 76 0.62 D 
232.85 2 2 80. D 4617.3 iE 9 0.83 D 
235.56 4 4 97. D 4623.1 5 7 0.62 D 
250.60 2 2 wine D 4742.8 9 9 0.56 D 
250.97 4 2 160. D 4758.1 li 11 0.77 D 
314.31 4 2 52. D 4759.3 13 13 0.82 D 
316.20 4 4 50. D 4808.5 9 11 0.33 D 
319.83 4 6 49. D 4856.0 13 15 0.59 D 
Si IX 223.72 1 3 41. Cc 4868.3 9 11 0.41 D 
225.03 3 3 122) © 4870.1 11 13 0.48 D 
227.00 5 3 198. (e; 4885.1 11 13 0.53 D 
227.35 5 3 250. D 4899.9 9 11 0.46 D 
258.10 5 =] 104. (e 4913.6 7 9 0.46 D 
294.44 *9 9 59. Ce 4975.3 & 7 0.62 D 
347.4 *9 15 22. Cc 4981.7 11 13 0.51 D 
Si X 253.81 2 4 29.4 Cc 4991.1 9 11 0.38 D 
256.58 2 2 114. (S) 4999.5 7 9 0.45 D 
258.39 4 4 140. Cc 5007.2 5 1 0.50 D 
261.27 4 2 54.0 G 5014.3 3 5) 0.60 D 
272.00 2 2 19. CG 5035.9 9 ll 0.43 D 
277.27 4 2 37. Ce 5036.5 il 9 0.41 D 
287.25 2 4 26. Cc 5038.4 5 7 0.45 D 
289.28 4 4 Si: (e, 5120.4 11 13 0.47 D 
292.31 6 4 74. Cc 5206.1 3 5 5.8 D 
348.89 *10 10 44. D Till 2635.6 4 4 1.9 D 
353.14 *6 10 Zi, G 2638.7 6 6 1.7 D 
Si XI 43.76 1 3. ©6110. B 2642.2 8 8 1.8 D 
49.12 #9 3. 2450. ¢ 2646.1 10 10 2.7 D 
49.22 3 5 8900. iG 2746.7 6 8 2.6 D 
52.30 3 1 7540. Cc 2751.7 8 10 3.7 D 
303.58 1 3 64.2 B 2752.8 8 10 ite D 
358.29 3 1 103. Cc 2800.6 10 8 1.8 D 
358.54 3 5 13.8 ce! 2805.0 6 8 4.6 D 
361.31 1 3 18.0 ce 2810.3 8 10 ae D 
364.50 3 3 13.2 (@ 2817.8 10 12 3.8 D 
365.42 5 5; 39.0 (e 2827.2 8 10 1.0 D 
368.38 3 1 51.0 G 2828.2 12 14 4.4 D 
371.61 5 3 20.7 CG 2828.9 10 10 0.91 D 
609.76 3 5 11.2 Cc 2834.1 10 12 0.79 D 
2295.0 1 3 0.435 (@ 2836.6 8 8 I Ye) D 
Si XII 40.92 *2 6 4420. B 2839.7 12 12 0.83 D 
44.12 *6 10 1.4(+4) B 2846.1 10 10 | ed D 
499.43 2 4 9.45 B 2856.2 12 12 1.5 D 
520.76 2 2 8.68 B 2931.3 6 6 3.2 D 
1862. 2 4 1.1 B 2936.2 4 6 2ut D 
1949, 2 ez, 1.0 B 2938.7 6 8 2.4 D 
4620. 2 4 0.044 G 2942.0 8 10 AY D 
4942. 4 6 0.046 G 2943.1 8 8 1.1 D 
Titanium 2945.5 10 12 2.7 D 
Til 2912.1 5 7 1.3 D 2954.8 10 12 4.0 D 
3199.9 9 11 0.96 D 2959.0 10 10 4.0 D 
3314.4 5 7 £3 D 3022.8 10 10 ip) D 
3314.5 3 3 0.73 D 3023.9 8 8 1.0 D 
3371.4 9 11 0.13 D 3081.6 10 8 1.1 D 
3653.5 9 11 0.56 D 3088.0 10 8 1.3 Cc 
3724.6 9 9 1,3 D 3089.4 8 6 1.3 ( 
3858.1 9 11 0.55 D 3103.8 10 8 1.1 Cc 
3926.3 11 9 0.78 D 3127.9 6 6 1.7 D 
4030.5 11 13 0.49 D 3128.6 8 8 1.3 D 
4137.3 9 7 0.65 D 3190.9 6 8 1.3 Cc 
4237.9 5 5 1.2 D 3202.5 4 6 1.1 Cc 
4256.0 9 9 0.63 D 3224.2 12 10 0.70 (0 
4263.1 11 9 0.74 D 3234.5 10 10 1.3 Cc 


E-375 


Spectrum 


Tilll 


Ti XIX 
Ti XX 


Vanadium 
VI 


Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Statistical 
weights Transition 

Wave’ probability (A 
@{A}) 8. & {10* s“*}) Uncertainty 
3236.6 8 8 1.2 (© 
3287.7 8 10 1.4 Cc 
3341.9 6 8 0.96 D 
3349.0 8 10 1.0 D 
3349.4 10 12 1.3 D 
3361.2 8 10 1.2 D 
3372.8 6 8 1.1 (© 
3383.8 4 6 1.1 (@ 
3483.8 10 8 0.97 D 
3492.4 8 6 0.98 D 
3504.9 10 10 0.80 Cc 
3510.8 8 8 0.91 Cc 
3759.3 8 8 0.98 € 
3761.3 6 6 1.0 Cc 
2375.0 5 3 4.0 D 
2414.0 5 ui 3.8 D 
2516.0 tf 9 3.4 D 
2527.8 5 a 74e4 D 
2540.0 3 5 2.0 D 
2563.4 7 7] 2.1 D 
2565.4 5 5 1.6 D 
2567.5 3 3 2.3 D 
2576.4 5 3 0.92 D 
2984.8 5 5 1.9 D 
179.31 1 3 115. Cc 
11.452 Ls 6 1.68 (+4) Cc 
11.872 Z 4 2.84 (+4) Cc 
11.958 4 6 3.36 (+4) Cc 
15.914 2 4 9.0(+4) Cc 
16.059 4 6 1.06 (+ 5) Cc 
16.067 4 4 1.76 (+4) (e 
3050.4 10 8 0.47 D 
3053.7 4 4 1.1 D 
3056.3 6 6 1.0 D 
3060.5 8 8 i D 
3066.4 10 10 1.6 D 
3088.1 4 6 0.38 D 
3089.1 4 4 0.45 D 
3093.8 6 6 0.36 D 
3112.9 4 2 0.43 D 
3183.4 6 8 1.3 D 
3185.4 10 12 1.4 D 
3198.0 6 6 0.31 D 
3202.4 8 8 0.29 D 
3205.6 8 10 1.1 D 
3212.4 1012 1.2 D 
3218.9 8 6 0.31 D 
3233.2 10 8 0.28 D 
3273.0 8 8 0.24 D 
3284.4 10 10 0.24 D 
3309.2 4 4 0.28 D 
3329.9 6 4 0.69 D 
3356.4 4 6 0.27 D 
3365.6 2 4 0.41 D 
3376.1 4 4 0.28 D 
3377.4 4 2 0.80 D 
3377.6 6 6 0.53 D 
3400.4 8 8 0.22 D 
3529.7 4 6 0.36 D 
3533.7 2 4 0.32 D 
3533.8 2 4 0.32 D 
3543.5 2 2 0.58 D 
3545.3 4 4 0.32 D 
3663.6 4 6 0.82 D 
3667.7 6 8 0.64 i 
3671.2 8 10 0.18 D 
3672.4 12 12 0.79 D 
3673.4 8 10 2.4 D 
3676.7 14 14 Ll = 
3680.1 10 12 1.9 > 
3686.3 1012 0.20 D 
3687.5 12 14 2.6 D 
3688.1 8 8 0.28 = 
3690.3 A 0.37 5 
3692.2 6 6 0.46 = 
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Spectrum 


Statistical 
weights . Transition 

Wavelength probability (A 

atk) BO {10*s*}) Uncertainty 
3695.3 14 16 2.5 D 
3695.9 4 4 0.54 D 
3703.6 10 8 0.79 D 
3704.7 8 6 0.58 D 
3705.0 6 4 0.31 D 
3706.0 10 10 0.46 D 
3708.7 12,2 0.39 D 
3790.5 10 8 0.20 D 
3795.0 10 10 0.21 D 
3806.8 10 10 0.22 D 
3818.2 4 2 0.56 Cc 
3828.6 6 4 0.431 iC 
3840.1 8 8 0.18 D 
3840.8 8 6 0.46 D 
3855.4 4 4 0.28 D 
3855.8 10 8 0.451 C 
3863.9 8 6 0.27 D 
3864.3 8 6 0.17 D 
3864.9 6 6 0.208 Cc 
3871.1 10 8 0.24 D 
3875.1 8 8 0.17 D 
3886.6 10 8 0.14 D 
3902.3 10 10 0.217 Cc 
3921.9 4 2 0.23 D 
3922.4 6 6 0.23 D 
3930.0 10 10 0.29 D 
3934.0 10 10 0.29 D 
3992.8 12 10 131 D 
3998.7 14 12 0.92 D 
4051.0 10 10 1.2 D 
4051.4 12) a2 1.2 D 
4090.6 8 10 0.77 D 
4092.7 8 10 0.21 D 
4095.5 6 8 0.54 D 
4099.8 6 8 0.39 D 
4102.2 4 6 0.50 D 
4104.8 10 8 1.9 D 
4105.2 4 6 0.42 D 
4109.8 2 4 0.47 D 
4111.8 10 10 0.91 D 
4113.5 6 8 0.15 D 
4115.2 8 8 0.59 D 
4116.5 6 6 0.24 D 
4123.6 4 2 0.94 D 
4128.1 6 4 0.70 D 
4132.0 8 6 0.52 D 
4134.5 10 8 0.27 D 
4232.5 10 10 0.86 D 
4233.0 8 8 0.67 D 
4268.6 14 «14 1.0 D 
4271.6 12) iz 0.84 D 
4277.0 10 10 0.84 D 
4284.1 8 8 1.0 D 
4291.8 12) iid 0.78 D 
4296.1 10. 12 0.69 D 
4297.7 8 10 0.61 D 
4298.0 6 8 0.70 D 
4342.8 10 10 0.13 D 
4355.0 ee 1p 0.11 D 
4379.2 10 412 1.2 D 
4384.7 8 10 0.97 D 
4390.0 6 8 0.70 D 
4395.2 4 6 0.48 D 
4400.6 2 4 0.33 D 
4406.6 10 10 0.19 D 
4407.6 8 8 0.38 D 
4408.2 6 6 0.51 D 
4416.5 4 2 0.21 D 
4452.0 4 6 0.80 D 
4457.8 10 12 0.24 D 
4460.3 10 8 0.26 D 
4462.4 12 14 0.66 D 
4468.0 8 10 0.20 D 
4469.7 12 14 0.66 D 
4474.1 10 8 0.41 D 
4490.8 10) 2 0.10 D 


Table 1b (continued) 
TRANSITION PROBABILITIES FOR SELECTED ATOMIC AND IONIC SPECIES 


Spectrum Statistical Spectrum Statistical 
weights Transition weights Transition 
belo probability (A nee probability (A 

Q{A}) & Bs {10* s-'}) Uncertainty (@{A)}) & & {10° s“'}) Uncertainty 
4496.1 8 6 0.35 D 2911.1 7 9 0.30 Cc 
4514.2 6 4 0.29 D 2924.6 9 9 0.91 c 
4524.2 2s 10 0.26 D 2930.1 7 7 0.27 ic 
4525.2 4 2 0.36 D 2944.6 9 7 0.65 (é 
4529.6 10 8 0.21 D 2950.3 3 3 0.34 (e 
4545.4 10 12 0.67 D 2952.1 7 5 0.58 c 
4560.7 8 e810 0.62 D 2957.5 5 3 0.44 Cc 
4571.8 6 8 0.53 D 3048.9 9 7 0.54 G 
4578.7 4 6 0.59 D 3093.1 Ties 1.8 D 
4579.2 8 8 0.13 D 3100.9 7 7 1.0 (e: 
4706.2 6 4 0.21 D 3102.3 9» it 1.6 D 
4706.6 12ype 14 0.15 D 3110.7 7 9 1.5 D 
4710.6 10.12 0.17 D 3118.4 5 u 1.5 D 
4746.6 4 4 0.17 D 3121.1 Tijeeett 0.22 D 
4751.0 8 8 0.15 D 3125.3 3 5 1.6 D 
3126.2 9 9 0.41 D 
4754.0 10 10 0.13 D Bakes 7 > AMS = 
fo) : é OSS RQ 3133.3 5 5 0.48 D 
ee z: sia a 3187.7 5 5 0.85 D 
othe Pane 0.43 D 3188.5 7 7 0.80 D 
shige ae os 2 3190.7 9 9 0.88 D 
4796.9 12 10 0.42 D py _ ; aa 5 
eee eet ool P 3232.0 net 0.23 Cc 
5193.0 12 eID 0.35 D at > ; a bs 
anes 8 S ak D 3276.1 Ot 1.1 Cc 
5234.1 10 10 0.41 D Sasa > “ee ie 
Res eh 29 2 3321.5 9 7 0.15 Cc 
$415.3 hy 5y 0.27 D 35173 9 7 0.14 D 
$487.9 12 10 0.25 D 3530.8 2 3 A = 
$507.8 10 8 0.30 D 3545.2 7 5 0.18 D 
coo 62 0.14 D 3556.8 9 7 0.20 D 
5698.5 6 8 0.28 D 3589.8 5 3 0.37 D 
5703.6 4 6 0.19 D 3592.0 7, 5 0.23 D 
5707.0 2 4 0.19 D 3715.5 rey 0.16 Ce 
5725.6 8 10 0.18 D 3727.4 9 9 0.22 c 
$727.0 8 10 0.18 D 3732.8 11 9 0.16 c 
6090.2 8 6 0.13 D 3745.8 9 7 0.17 Cc 
Vil 2503.0 5 7 0.23 c 3750.9 7 7 om ¢ 

2506.2 7 9 0.23 (e 3771.0 5 5 ; 
2514.6 Cy iy! 0.24 c Vv Xx 14.38 1 3 6.9(+4) (e 
2672.0 5 7 0.18 D 159.36 1 3-150. c 
2677.8 3 5 0.29 D V XXxI 8.843 *2 6 6030. g 

2679.3 7 Zi 0.26 D 8.882 4 6 6410. 
2688.0 9 9 0.60 D 9.111 2 4 8910. G 
2690.8 5 3 0.43 D 9.175 4 6 1.04 (+4) G 
2700.9 cy ah 0.29 (e 9.352 °2 6 1.0(+4) G 
2702.2 §] 7 0.20 D 9.633 2 4 1.63 (+4) c 
2706.2 7 9 0.29 Cc 9.704 4 6 1.91 (+4) c 
2728.6 3 5 0.20 e 10.412 *2 6 2.0(+4) C 
2768.6 11 9 0.82 c 10.770 2 4 3.5(+4) B 
2774.3 9 7 0.88 c 10.853 4 6 4.2(+4) B 
2799.5 5 5 0.60 (¢: 13.823 2 4 4.26 (+4) B 
2802.8 7 7 0.46 (¢. 13.865 2 2 4.37 (+4) B 
2803.5 9 9 0.58 (e 14.430 2 4 1.1(+5) B 
2836.5 Suit 0.25 Cc 14.572 4 6 1.3(+5) B 
2841.0 7 9 0.27 c 14.592 4 4 2.1(+4) c 
2877.7 7 5 0.67 (2 a : A i : ae S 

.0 7 7 0.15 D 51 . 
Beis 5 5 0.27 D moe i g ie 2 

Z 11 9 0.54 c 61 ! 
Gasoid 3 1 1.4 D 41.394 2 4 1.15 (+4) B 
2891.6 5 3 0.92 D 41.715 4 6 1.35 (+4) B 
2893.3 9 7 0.70 D u a f : “he r 

0.21 D al } 
Bons : , 0.53 D 58.29 *6 §=10 «1660. Cc 
2907.5 pati 0.19 & 89.63 *6 10 2900. G 
2908.8 11 9 1.1 : ae : ‘ 3 . 

; 5 5 0.72 : : 
tied 3 3 0.87 D V XXII 2.3823 1 3 2.9( +6) B 
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sopyoH 2041¥ 


spunodmo0p 


(ponuy}a0D) I A481 


(penuyj}u0)) NOISSINA NOWLOAIA AMVGNOOAS 


E-380 


EMISSIVITY OF TUNGSTEN 


Wavelengths in u 
ee 


Ss 0.25 | 0.30 | 0.85 | 0.40 | 0.50 | 0.60 | 0.70 


1600 448* 482 478 481 469 455 444 
1800 442* 478* 476 477 465 452 44 

2000 436* 474 473 474 462 448 -436 
2200 429* 470 -470 471 458 445 -431 
2400 422 465 466 468 455 441 427 
2600 418 461 464 464 451 437 423 
2800 411 456 461 461 448 434 419 


Temperature 
°K 


1600 


Temperature | 1 5 1.6 1.8 2.0 2.2 2.4 2.6 
1600 279+ | .263* | .234*| .210*| .19*" | .175"| .164* 
1800 282 | |267*| .241*| |218*| |20* | [182*| ‘174 
2000 28g | .273 | .247 | ‘227 | 209 | 197 | 1175 
2200 291 | /278 7 .254 | .235 | :218 | ‘205 | ‘194 
2400 296 | .283 | .262 | ‘244 | ‘298 | 1215 | ‘205 
2600 299 | .288 | ‘269 | :251 | 1236 | {204 | ‘214 
2800 302 | [292 | :274 | 1259 | 1245 | 1233 | ‘224 


* Values by extrapolation, 


E-381 


LIQUIDS FOR INDEX BY IMMERSION METHOD 
ee ee 


a-Bromonaphthalene + a-Chloronaphthalene 
a-Bromonaphthalene + a-Iodonaphthalene. 
Methylene iodide + Iodobenzene...... 


.640-1.650 
. 660-1 .690 
.700-1.730 


INDEX OF REFRACTION (Continued) 


Inorganic COMPOUNDS 
See also under Physical Constants of Inorganic Compounds. 


ELEMENTS 
Liquid Nov 24° C 

a nN 
Trimethylene chloride......-----+++seseeeeeeeereeeeee 1.446 Name Pormule Index 
Saar eae ERE SNS ete Sais role et isc Siete ys a mare's <2 as 
Hexahydrophenol.......----0++ese ee eete eee tee neers Y rr : 
Decahydronaphthalene........---++++++eeeeereeee 1.477 Oxygen (liq.) -sceeyensiorvensens O2 1,221-+81 
Isoamylphthalate.......-.--+ssee seer eee ee neers 1.486 Pheenhiorisi(vel!)i (Gol) se sees 2144225 
Tetrachloroethane.......--++-eeeeeeee etree retees 1.492 Silecuins rt eh eens ee Ses 3.00, 4.04 
Pentachloroethane.......---++eeeeee reeset eters 1.501 “s (amor.)'(@dl:). 2022-028" 292 
Trimethylene bromide.........++++++++e++0+ 1.513 Roctum (ia) eee ee Na 0.0045 
Ghiorobenzene..cesss ence eb te eae ee eee 1.523 taal.) Sea eee 422 
Ethylene bromide + Chlorobenzene..........- 1.533 Bulfur (ich) oes eae ae Se 1.929110 
o-Nitrotoluene.......+-eeeecee cess eeeees 1.544 “ (amor (sol) cans cee 11998 
Xylidine Dae ey A OES OTT Cy CACM CBE) CP “ae “ . rhombic, a)..........--- 1.967, 2.0377, 2.2454 
SS ee ee 113B4 Tin (id). eseeeeseseeernees a 
Brom Of ONDA tore shes easter nr Meals Neue 1.595 
Iodobenzene + Bromobenzene........ 1.603 
Iodobenzene + Bromobenzene.... . 1.613 
@Quinolinessecce snes estas se on 1.622 
a-Chloronaphthalene..........-+++-++++-+: : 633 

b| 

1 

als 

ais 


Methylene iodide..........-:0+++5+5 
Methylene iodide saturated with sulfur. 


Yellow phosphorus, sulfur and methylene iodide (8: 1:1 by 


weight) 


t 
Can be diluted with methylene iodide to cover range 


Mineral, 21, p. 245-9 (1936). 


Aluminum ecarbide........... ALC; 
chloride sateen ne toe oes AiCl3.6H20 
Oxide | .. Sacer ees AloOx 


Alums. See under appropriate element. 


Ammonium antimony] tartrate 2(NHs.SbO.CsH40s).H2C 


orthoarsenate, di-H......... HiH2AsOs 
OMide.<.,.e ee sgn oe NH.Br 
perchlorate................)| NHaClO« 
chloroplatinate............}. (NHs)2PtCle 
fluoride s23. eter emcee PW NEL 
HEAVY LIQUIDS FOR MINERAL SEPARATION Pogieckds & 0 Maeree NHHF: 
hydrogen malate.(d)...... .} NH.C4Hs0s 
aw : nitrate hc ae ena NHiNOsz 
Liquid Density Ammonium sulfate, acid. ...)| NHsHSO. 
tartrate (d/)...............] (NH4)2C4H406.2H20 
thionyanate. 7.65560. nes NH:CNS 
Tetrabromocthane: (syim.)eeeceehiente coleeeciene ota 2.964, 20°/4° uranyl acetate............. NHsC2H302.U02(C2H302)2 
Can be diluted with carbon tetrachloride (1.595) or Antimony bromide...........] SbBrs 
benzene (0.894). lodid6,ftri-ss sae entrees! SblIs 
Methylene:iodidesiatecny<s acest taser e ua: a ilo ot 3.325, 20°/4° Barium cadmium bromide... | BaCdBrs.4H20 
Can be diluted with carbon tetrachloride or benzene. cadmium chloride.......... BaCdCl.4H20 
Thallium formate saa yest ec en ee ee eee ees : calcium propionate........ . BaCa2(CsHs02)s 
Can be diluted with water. fluochloride stalefetaterecblel siete filers BaCl2.BaF2 
Thallium malonate-thallium formate, aq.............-+- 4.9 fluoride)... 2. <2sionte cea yap) Baka 
Can be diluted with water. Barium oxide................| Ba 
orthophosphate, di-....... | saat 
' roplonate................| Ba i 
For preparation and recovery of these liquids, cf. U. 8. Bureau rilade, oe AS al tipo Oe 
Mines, Rept. Inv. #2897 (1928). Cadmium ammonium chloride} CdClz.4NH,Cl 
cesium sulfate............. CdSOx.Cs2S04.6H20 
Ruoride sce Scie sn Seerdarn | 2 
magnesium chloride........ (CdClz)2.MgCl2.12H20 
oxi See PS: ae Kol 
potassium chloride......... 2.4KC 
INDEX OF REFRACTION "a9. oyanide, sae Cd(CN)».2KCN 
Indices of refraction for elements, inorganic, metal-organic and organic rubidium sulfate.......... | CdS04.Rb2S04.6H20 
compounds and minerals will be found in the tables of physical constants for Calcium aluminate........... Balle 
the various classes of substances in the section Properties and Physical FALE... eee eee eee ee ed Ca0.B203 
Constants. Carbide .5s.0 ei eee en CaC2 
Values for compounds not there listed and data subsequently collected  °°PPer acetate............. CaCu(C2H302)4.6H20 
are given below. cyanamide. . | CaCNe 
Indices not otherwise indicated are for sodium light, \ = 589.3 muy. dithionate? jA.ssecnee eee CaS206.4H20 
Other wave lengths are indicated by the value in millimicrons or symbol in pyrophusphate.............| CazP207 
rentheses which follows the index. Wave lengths are indicated as follows: platinocyanide............ CaPt(CN)s.5H20 
e, A = 587.6 my; Li, \ = 670.8 mu; Hg, \ = 579.1 mu; A, \ = 759.4 my; __ Strontium propionate...... | Ca2Sr(CsHs02)6 
C, \ = 656.3 mu; D, \ = 589.3 mu; F, X = 486.1 mu. sulfide (oldhamite)........ | CaS 
Temperatures are understood to be 20°C for liquids, or ordinary room __ Bulfite...................] CaSO3.2H20 
temperatures in the case of solids. Other temperatures appear as superior . thiosulfate...............| CaS203.6H20 
figures with the index. ’ Carbon dioxide (lig.)....... | COz 
Indices for the elements and inorganic compounds will be understood to Cerium dithionate.......... | Ce2(S20¢)3.15H20 
be for the solid form except as indicated by the abbreviation liq. Cesium perchlorate.......... | CsClOs 
oe Lae ssee ee ene oh 
7 polenate? fies 5 rooee s25eO4 
See also under Physical Constants of Inorganic Compounds and index phonies chloride......... CssTloClo 
Refraction o es. omium cesium sulfate... | CrCs(SOx)2.12H20 
of f Gas ELmnMantTs oxide (is) Ses oe eee: Cr203 : 


Name Formula Index thallium sulfa is 
Cobalt acetate.............. Co(C2H302)2.4H20 

Dn ae LL aluminate\(Thenard’s Blue) (CovAlOas 
Bromine (lig.).......2.2. 2.00005 Bre 1.661'5 ammonium selenate....... | CoSeO«.(NH4)2Se04.6H20 
Cadmium the Bea An neater Cd he (579 my) orcad lyearnee ee 
Chlorine (ia) bet Cle 1.385 potassium selenate | CoSeO..K2Se0s.6H20 

“ (gas). 4 1.000768 rubidium sulfate... . . | CoSOs.Rb2504.6H20 
Hydrogen (liq, .| He ih 10974-252.83 selonate:.5., ee CoSe01.6H20 
Todine (s0l.). o1G 334 (579 mu) Copper ammonium selenate.. | CuSeO«.(NH.)2Se0«.6H20 

(gas). : 1.001920 ammonium sulfate CuSOs.(NH4)2S04.6H20 

Lead eevee Pb 2.6 (579 my) cesium sulfate...... al CuSOs CorOc BELO 
Mercury (liq 16-19 chloride (ic)........ .. | CuCle.2H20 
Nitrogen (liq.)..... 1.205319 = -—~—-—sCFormaate.........2.20. . | Cu(CHO>)2.4H20 


E-382 


tassi ide (ic)... CrK3(C 
Bae jane | Sage 


ES 


1.503 
1.413, 1.611(He), 1.63 


Sry ee 
cBgEe 
S 


Tt et ee et TH TD 
eoiiiiaee: 
& FS 

_ 


-56 
49, 1.5331, 1.5769 
9 (Li 


s2Ee 
Bsa 
aS 
, 
g 


98, 1.4848, 1.4948 


as 
i—) 


AYA a) sel wel eel aed Bl oe ae 


pueay 


ers 
oe 
ore 


53 bo 
ag 
= 
_ 
g 


See Rgees 


et a] 
wo = 
ro 
ee is 
: = 
& 

3 


ES 


a el el od ceed aol cl cel cee 8 cel wl cl 2 cel ol al el ol 
@ 


1.542 
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5358 
5014 
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tn 
BS 
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Name Formula 
Copper oxide (ous) (cuprite)..... Cu20 
potassium chloride............ CuCle.2KCl.2H20 
“~~ eyanide oa) .| CuKs(CN)« 
“  selenate. . .....-| CuSeOs.K2Se0s.6H20 
eso mullate:. Aaccetns 3.1: CuSO..K2S04.6H20 
strontium formate............ pao .2[Sr(HCOs2)2] 
sulfate (ic)........- eae Ae oe CuSO4 
MEYANOSEN 5. oo oFevtls «ei eiajeis eels 0's C2N2 
Germanium bromide, tetra-...... Bra 
Gold sodium chloride. . ...| AuNaCls4.2H20 
Hafnium oxychloride... seseeese++| HfOCl2.8H20 
OR GB DBRTOR eric Un emmare Qack Pee H20 
Iron ammonium chloride......... Fe(NHs)2Cla 
ammonium selenate...........| FeSeOu.(NH4)2Se0s.6H20 
cesium sulfate (ic)...... ..| FeCs(SO4)2.12H20 
se (ous)... ..| FeSOs.Csa2S04.6H20 
rubidium sulfate. . ..| FeRb(SO4)2.12H20 
sulfate (ic)....... ..| Fee(SO«)s 
thalliym sulfate. . .. | FeT1(SOu)2.12H20 
Lanthanum sulfate. . . | Lao(SO4)3.9H20 
Lead orthoarsenate, BL PDH ABOM seer vate s oles)s1s 
mitrate.. eee oe. ap : nae 
Lithium ammonium sulfate ..| LiINH 
ammonium tartrate fd). aA LINHLACC.H:00). H20 
..| LiNH4(CsH10¢6).H20 
bromide : veh 
chloride ..| LiCl 
dithionate .| Li2eS206.2H20 
OLIGO) fF. 5. cics et -| LizO 
potassium sulfate. . ..| LiKSO« 
tartrate ..| LiK(C4H406).H20 
rubidium tartrate (a ..| LiRb(C4H40¢6).H20 
sodium tartrate (dl). . ..| LiNa(CsH40c).2H20 
Magnesium ammonium selenate.. MgSeOs.(NH,)2Se0..6H20) 
ammonium sulfate............ (SO«)2.6H20 
orthoborate........ . 203 
cesium sulfate Metee03. 6H20 
chlorostannate MgSnCle.6H20 
fluosilicate. . . MgSiF's.6H20 
platinocyanid ..| MgPt(CN)4.7H20 
Magnesium potassium selenate... MgKo(SeO«)2.6H20 
potassium sulfate............. MgK2(SOx)3.6H20 
rubidium sulfate.............. MgRb»(SOs)2.6H20 
filicate. 2.045 BAe des Rise ce MgSiOs3 
pulfide....34.. 80a So odoeaes aa MgS 
Manganese borate.............. MnszBaOy 
cesium sulfate................ MnCs2(SO4)2.6H20 
Ohlorides: Aca Roe hs isles MnCle.4H2O 
rubidium sulfate..............] MnRbe(SO«)2.6H2O 
Bulfate (ous) :Aldsic'ts eerctinn ssi MnS04.4H20 
4 s “ee sie G 5 eres poets 
ercury chloride (ic)............ gClo 
cyanide (ic). teeeete en | He(ON)s 
iodide (ic) trad) Bee Adcock s Hgle 
Nickel ammonium selenate....... Ni( NHa)2.(SeOs)2.6H20 
cesium sulfate................ NiCsa(SO«)2.6H20 
Nickel chloride................ NiCl2.6H20 
fluoride, acid 5. 52... es 5s NiF2.5HF.6H20 
potassium selenate............ Nika(SeO«)2.6H20 
rubidium sulfate..............] NiRb2(SOs)2.6H:O 
pelenate. 2h ooateie Seema es NiSeO..6H20 
Platinum potassium dibromo- 
MUELIRO. vata cles GEO n tte sia ve PtK2(NO:2)2Bre.H20 
Potassium carbonate............ 2COs 
carbonate, acid............+.. 
perchlorate). 58640 ees KC104 
chloroplatinate............... KePtCle 
pe roplatnlian, See SOnLOG een ee KePtCle 
dichromate. . Bea ae | sry 
cyanide. .| KCN 
fluoborate .| KBF4 
HOride |S cies {ose aseecs KF 
Moe KF.2H20 
stage ry Pe Bon coe ee ue 
BROOD s Liss lercs\c a'sre 4 
Priedate ferrocyanide........... KeLieaFe(CN)6.3H20 
hypophosphate ORs aCe OCR KeH2P20¢.2H20 
TCT, ORR K2H2P20¢6.3H20 
ruthenium cyanide... .-| KsRu(CN)6.3H20 
CU Ee eae Re K2Si03 
thiocyanate...............00+ KCNS 
thionate, tetra- | K28s06 
go Sa en Coes 2K25s06.3H20 
Rhodium cesium sulfate......... ae 12H20 
tats perchlorate........... RbCI1O 
HB ech cides deve Gicicces RbiCrOs 
dithionate Petts, Seer Benen re Rb2S206 
ite EE ey oh aan Seat RbF 
WONG. cine cdigeie o/s <'vie's ceria bnSeOs 
Ruthenium sodium nitrate........ RuNa2(NOz)s.2H20 


INDEX OF REFRACTION (Continued) 


InorGANIC Compounps (Continued) 


Index 


705 

6365, 1.6148 

5215 

5006, 1.5235, 1.5387 


836, 1.4864, 1.5020 
4995, 1.5199, 1.5801 


1.724, 1.733, 1.739 
1.32733 (liq.) 
1.6269 

1.545, y1.75+ 
1.557, 1.543 


2. 
i 
if 
1. 
1 
zs 


1.3049, 1.3062 (A), 1.3091, 
iy (D), 1.3183, 1.3147 


1.6439 

1.5201, 1.5260, 1.5356 

1.4839" 

1.5003, 1.5035, 1.5094 

1.48234 

i: 802, 1.814, 1.818 
1.52365 


1.564, 1.569 


| 1.8903, 1.9097, 1.9765 
1.782 


81.437 (Li) 
BI. 567, 71.5673 
61.5287 
1.784 


1.662 
1.5487, 1.5602, 1.5788 
1.644 


1.4723, 1.4747 
81.5226 (red) 

81.552 

81.4904 

1.5070, 1.5093, 1.5169 
1.4716, 1.4730, 1.4786 
1.6527, 1.6537, 1.6748 
1.4857, 1.4858, 1.4916 
1.5885, 1.5970 

1.3439, 1.3602 

1.5608, 1.91 

1.4969, 1.4991, 1.5139 
1.4607, 1.4629, 1.4755 
1.4672, 1.4689, 1.4779 


1.651, 1.654 (calc.), 1.660 


2.271 also 2.268 
1.617, 1.738, 1.776 
1.4946, 1.4966, 1.5025 
1.555, 1.575, 1.607 
‘4767, 1.4807, 1.4907 
He 1.518, 1,522 


1.5087. 1. "5129, 1.5162 
1.535, 71.61 

1.392, 1.408 

1.5199, 1.5248, 1.5339 
1.4895, 1.4961, 1.505+ 
1.5393, 1.5125 


1.626, 1.6684, 1.757 


ev 
02, 1.7380, 1.8197 
39, aD 1.3247 
S 1.352, 1.363 


Rwhkoti ew 
es ts 
—s 
- 


aa 
#28: 
ce | 
o 


3, 1.5314, 1.5363 
. 1.4843, 1.4870 


1.521, 1.528 

1.660, 1.730 

, 1.6057, 1.6435 
-655 


SESSSERSERS 
a S 
bet: 


Zoee' 
ESES 


, 1.4701, 1.4731 
1.7 r 
, 1.5078 
, 1.5537, 1.5582 
, 1.5943, 1.7163 


ie 
OND 

= 
~ 
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cs 


Za3 
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ererinaoien cate AgsHPOs 
potassium cyanide......... natal 
um ammonium tartrate @) Neat '4H40¢).4H20 
ammonium tartrate (di).... | NaNHa ee 
orthoarsenate............... NaH2As04.H20 
Va Wr Ga enrecies apr 2H20 
Peomide: *isieeeies +> Ree NAD 
carbonate tse sid ssecshiee NazC0s 
Sodium carbonate, acid....... NaHCOs 
oyahide hictessGoe vier» NaCN 
Odden nee Nal 
molybdate eases iacsscret: 3Na20.7M003.22H20 
THROES Rncica cence ont oan aNO3 
Phosphateiaaeencccsee NaH2P0..2H20 
pany Ta AM ass core NaeHPO..7H20 
fgpephospbate Rein NasHP20¢.9H20 


NazS'O3 
NaHS80..H20 


ae acid.. 


Bulle snistetion ace daarircats Na2S0O3 
pee ADIL a es re NaHSO; 
tartrate, acid (d)........... NaH(C4H40¢).H20 
thiocyanate OD ELIS NaCNS 
Sodium tungstate............ Na2W0..2H:0 
be aida dideeseeas Na3V04.10H:0 
DaMbMis ches oles) ssslaszracefecsin = 'a3VO4.12H20 
Strontium dichromate .| SrCr207.3H2O 
MORIA Ro teh dcleiaisis aje'ocn tate SF 
OXMIB As gee aacsais c oslosesitidieet 
aeepneatale, acid: face see 
MONO. bo deieics cone 
Sulfur nitride................. 
Thallium chloride, mono-...... 
iodide, mono-........ étteta 
Tin iodide (ic)............ .| Snls 
Uranyl potassium sulfate U0:.804.K2804.2H20 


Vanadium ammonium sulfate. . 


VNH4(S0«)2.12H20 
Zinc ammonium selenate Z 


n(SeOx).(NH,)2Se04.6H20 
Zn(BrOs)2.6H20 
Lr S0,4)2.6H20 


nCle 
ZnSiF's.6H20 
Penn 
ZnKe2(SeO.)2.6H20 
ZnK2(SO«)2.6H20 
ZnRb2(SO.)2.6H20 
..| ZnSiOg 

-| Zr(NHa)sF7 


Oraantc Compounns 


1.495, 1.498, 1.499 
81.473 (red). 

1.5382, 1.5535, 1.5607 
1.47094, 1.5021, 1.5265 
1.6412 

1.415, 1.535, 1.546 
1.376, 1.500, 1.582 


1.7745 

81.627 

1.5874, 1.3361 

1.4401, 1.4629, 1.4815 
1.4412, 1.4424, 1.4526 


5, 1.625, 1.695 
5526, 1.5533,.1:5695 


5305; 1.5398; €1,5475 
1.5095, 1.5232 
1.7146, 1.7174, 1,812 
f 442 (1.438) 
1.870 


1.608, 1.62+, 1.625 
2.107 


1.5266, 1.57065 


1. 1.5240, 1.5300, 1.5385. 
1 5022, 1.5048, 1.5093: 
1.687, 1.713 

1. 1.3824, 1. 3956 

5121, 1.5181, 1.5335 
1.4775, 1.4833, 1.4969 


1.4833, 1.4884, 1.4975 
1.616, 1.624, 1.623 
1.433 


See also under Physical Constants of Organic Compounds. 


Allontoin;"aolid) joccr<.<s'ccrociatsinnaden > os cate een nts 
Dimethyl thiophene (ene Uae ce osc aniviietes seurercer me nas 


MI8cELLANEOUS 


Anorthive’ glake: coed. 
Bamhalt steeKs2ecease 
Belli metal. ;.).4. 3.850. 
Borax, amorpnous,fused. . 
Canada balsam.......... 1.530 


Gelatin, Nelson's No. 1.. 
Gelatin, bilge : 
ic 
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Index 


a1 .579, y1.660 
1.5169313-4 (He) 
1.5221715 (He) 
1.365924 
1,4058218.¢ 
1,420812.6 


1.90 
1 482-1 .496 
i Pen (65 3 Sy 
1.45640 (65 


INDEX OF REFRACTION OF ORGANIC COMPOUNDS 


i i i i i f Organic Compounds) 
ection of this book which contains data of Physical Constants o Cor 
The Prtcice vaultseoetaine a list of organic compounds arranged in order of increasing refractive index. Measurements 


were made at 25°C. 
Picante naa selt oan ak rer 


Compound nD 

Iss AWOL OROELIC  ACIG soe aisle clematis o> sini fee ss oye 1,283 
2,2,2-Trifluoroethanol....-.....-.-.....22.e000s 1,290 
Octofluoropentanol-1..............+--0seeeeceee 1.316 
Dodecafluoroheptanol-1...........-....+-.++-++-| 1.316 
WGA O) eaeeeoe fay 00 OSise POO Ob too eer omn rare 1.326 
Acetonltriles: cree ke lete ere ete aymie vain ci 1.342 
TRG IC) ekocadolan of Sid Siar GO hop baad ppc ene 1.352 
IR CetONe i ee ee eerie occ iagieisio tee ce 1.357 
Wthyltormatersctaee to ee dans coo. ca tes ce « 1.358 
Ethanaleere re eee oe toe ace cscs a seid 1.359 
Whethy acetates cicisa cain tcl pertteiiaetats iene ei eel yan ota 1.360 
Propionitrile sores tae Tae orcas 1 363 
RigeDimethyiDULands. aoc cette ee ee ce ts 1.366 
Tsopropylietherccseaetetss ca hide ee tee ee 1.367 
Qmethylpentane: ta. c-cersakieas coos ences se 1.369 
Mth yliacetateccc clapton tases acts s ccs > on 1.370 
TA GOLION ACI cies i oes elahateeer eke iter siiscnscienesstenals,sveis-ciecoe 1.370 
Propionaldeh y.dencsmicpici cite eine es ca cree eiceveus 1.371 
Ts FL GKANO ere ree ENE sie ac elovsing ou ee 1.372 
2 S-Eamethyl butane asec acinar de eter oie cosa rie eee 1.372 
S-Methylpentane ssc ashes eae aa tents 1.374 
2-Propano 1.375 
Isopropyl acetate 1.375 
Pro 1.375 
2-Ch oropropane 1.376 
2-Butanone 1.377 
2-Chloropropane 1.377 
Methylethy!! ketone cca sete errs « cahunseniah eyes 
Butyraldehy dese cnc ttcwe mie ae erect acetates isceuerd 1.378 
2\4-Dimethylpentane sic. ssi es alceieieis Gc cece toes 1.379 
Propyl:ethor joc 20.< os cc ott < oiere.d: syeedieen ame Joe 1.379 
Acetaldehyde-diethylacetal..................... 1.379 
ButylethPlether eos claetere alos cee svecc mele ate 1.380 
Nitromethanes\e-nasenaia eine sre be aie REANE S 1,380 
Triflioropropanol rigor act ney to siecle ares 1.381 
2=-Methylhoxaness. crecrcccrt cet ciety cuticles. setters 1.382 
Butyronitriless ass Shae oe ocean 1.382 
Propyl acetate scaciccta cla. o ontleieteics iieur che sien oieien 1.382 
Ethyl propionatesarer. asa onto aed aise naam en 1.382 
2-Methyl=2<propanoleccacecein cates .cs-t Geicehn bake 1.383 
h=-Propanoll ae. cnc cope Ota las nee eee Le 1.383 
Laobuty!l formate wie e meals ces Od anc odienbnns 1.383 
Diethyl carbonates... so watts are cca 1.383 
IHoptane eect A eet te ns ake ae cae 1.385 
2=Methyl-2-propanol..csrete isi on cs ses 1.385 
Propioniciacid Sienna tates i nok | oa terete 1.385 
S-Methylhoxane 2: steer eek sc. So cme 1.386 
n=Propyl amine 5. 6i/aopyt deh ecitiels os weirs vans merece < 1.386 
1,1-Dimethyl-2-propanone...................... 1.386 
1-Chioropropane scat onset er ee 1.386 
2;2,0-1rimethy|lbutane i eects oe 1.387 

ethylpropyl ketone....... 1.387 
sec-Butyl acetate csne este a ne ene. 1.387 
Butyl:formate eens sane ee 1.387 
Pe hy ke ethanoate ssc. sociation 1.388 
2,2,4-Trimethyl pentane........................ 1.389 
2,3-Dimethyl pentane 1.389 
Acetic\anhydride sum er ee 1.389 
pipepropy AMING, wioninc te ae es 1.390 
2-AMINODUtANE J esecnrscetiencnerneielsay ccc 1.390 
2-Pentanone asics cnt aac ae 1.390 
S=Fentanone sen 1.390 
Nitroethane............ 1.390 
Methyl-b-butyrate....... 1.391 
Butyl acetate............. 1.392 
2-Nitropropane....... 1.392 
4-Methyl-2-pentanone. 1.394 
2-Methyl-1-propanol. . 1.394 

OLANG: o.ccchaenisnis 1.395 
1-Amino-2-meth 1.395 
Valeronitrile... . 1.395 
2-Butanol.... 1.395 
2-Hexanone anatase me eek ee 1.395 
5-Methyl-3-hexanone......................... 1.395 
2-Chlorobutane st reaa see ea ie 1.395 
Butyriciacid gwen nie eee eee 1.396 
2,2,2-Trimethylhexane..................../ 017° 1.397 
n-Dibutyl:etherjons4stet ost vo oo oe 1.397 
LButanoleiiisc acres nee iene le ee 1.397 
AGroleine nee Ts oat Re ee ee 1.397 
1-Chloro-2-methylpropane................10 °°” 1.397 
Methacrylonitrileceer ws 01) Ween sateen 1.398 
3-Methyl-2-pentanone.............../0° 070° 0'"" 1.398 
aristhyl ‘aiming: Acpaee ea. gah aie cn co 1,399 
n- uty amine asec seme ias oy anos oe Bie 1.399 
1,1,3,3-Tetramethyl-2-propanone See tec Meee, 1.399 
Isobutyl-n-butyrate.............000000000ttt 1.399 
d= Nitropropane 0. chia; vk, Gane es ae 1.399 
po Dodecanese Gk ten aoe ee 1.400 
ao Ocetaten eet rs tee i ee 1.400 
ie lorobutaneeee sn) inca ce) eS. Aa 1.400 
a-Methoxy ‘ethanolaneite cos seis eae 1.400 

Topionic acid anhydride................ 11" ae 1.400 


Compound np 
2\2.3-Trimethylpentane... .....<. 05 = 5 «isles uorenee 1.401 
1-Chlorobutane vi..401-0 © «<:015 odolet te aay ees eee 1.401 
6-Methoxypropionitrile:;., <0... ei) iene eee 1.401 
3-Methy] butanoic acid ... .. cece oii ee 1.402 
n=Nonanei vices alii eo'e > « naolele, de i eee 1.403 
Dipropylamine, saul. 0 -<fec tere iets eis re = Ole eee 1,403 
Isoamylacetate: ......000<.00 25 seuss 2 eehatle st) cneeeeee 1.403 
Cyclopentanéies cs 30-2 ote oe = oi 1.404 
2-Methyl-2-butanol..6).< ale gains 0s 0 ec ee ee 1.404 
3=Methyl-1-butanol cds .5.<.. ss 5 oe cee eee 1.404 
Tetrahydrofuranis:.).00)-<.« 14 5 a-her ee 1.404 
Capronitrileia. 2. tktes ae .ct ascents eee ee eee 1.405 
9 Pentanone: 2. fiche hp ais mine «e oae sy 5d ee 1.405 
2-Bthoxyethanol : 5.5.05 0:00:65 dics eee s oe ne 1.405 
J- HO PtANONe shia scopteal sveee-wnvs. ose a eo viene eee 1.406 
Valeric acid... Skies 6 sce. oe ghee eee eee 1.406 
Diisobutylene)....32%% 3.1 Bot ce sh eee eee 1.407 
Methylcyclopentane..<.. :.. © 4<..<!s su «siesta 1.407 
Iedamy! ethers. 2.324 0% << io a oraitent Sere 0 ee eee 1.407 
Methylpropy! carbinol : 1.407 
Tributyl borate: ce. tee. net vin oe 1.407 
1-Pentanol. soar. ose 1.408 
3-Methyl-2-butanol..... 1.408 
Diethyl oxalate..... 1.408 
N-DeOCANE . 66 0's.0icis Seed 0a ceva nee elec ee ee 1.409 
4-Methyl-2-pentanol,.;....... +... snide ca) ee 1.409 
3-Isopropyl-2-pentanone............-....0ee00es 1.409 
2-Methy!l-1-butanolii¢).... J. aaa eee 1.409 
Butyric acid’ anhydride. . 5... 5..... -» Sonne 1.409 
Amy] other si 5: SG cece 0.0 alee Oe racn: Aen eee 1.410 
Isoamyl isovalerate. .:..\....<% 0. se oh ee eee 1.410 
1-Chloropentane ii vs os. ie cco 0a ote +. SO 1.410 
2-Propené=l-ol. host: ec en tee e ne eee cat) ee 
2,4-Dimethy] dioxane: ...... .025 tase lne ue eee 1.412 
Ethyl! lactate <i. ON. sas » deteie agen ee 1.412 
Diethy] malonate .s.i0c.:......:A)sic sateen ss aha nen ee 1.412 
3-Chloropropeme a)... hscd a sinus 2 cle tele ete en 1.413 
Ethyleneglycol diacetate................000.00c0s 1.413 
2-Octanone ss. c)e5 a cis evs oc: 0.6 ainils:obe-aeche Rg 1,414 
3-Octanone Fi)... bs. + os oh Geet ee 1.414 
3-Methyl-2-heptanone. ........2. 0:2. scale Lone 1.415 
Caproic acid’ ...: 3004.6 <5 « occc Senne Oe ee 1.415 
4-Methyldioxane.%:)............ dao: snl aeaee Se 1.415 
1,2-Propyleneglycol-1-monobuty] ether........... 1.415 
Ethyleyanoacetate)... 2... 25. eee eae tee 
Dibutylamine: ..2t.. .. <a. Ohne nee 
2-Pentanol..... Tatle Mele ce: ai'e 4 elevates baci ONC eRe 
1,1-Dichloroethane:..4. -....01.00822 0... nee 
Heptachlorodiethyl ether............. 
1-Hexanollst 2380 | i.e 


1-Amino-3-methoxy propane. . 
Octyl nitrile ee. 
2-Heptanols.: ©. sows «sic sis oan ee ee 
2-Propenyl amine sin..: ..:¢ 2 00. ee eee 


1,1-Dimethylhexanol....... 
,N-Dimethylformamide 
Sulfuric acid 


E-384 z 


INDEX OF REFRACTION OF ORGANIC COMPOUNDS (Continued) 


Compound nD Compound 
1-Ethyl-3-ethylhexan-l-ol............0......--0-- 1.438) (Furfiraleqhol: cae -eran. eters -teicvesrarteenc eee ane 
Diethyl maleate: Saco. oe ee ee eee ee 1.488" ~tert-Butyloumene.s cc fa4 0 yeh. s Seas he sb ee coe 
Be ES CAD GGHION ecrcceas-s axe siersyar spouses her cpeie oeedecein oe alee te 15440: n-Propylbenzene’ i25:45...5 -& fl oidvea.c) a ie ak 
ZGhloroethanal so. GAS 8S ac oon cake keen me oe 1.440" sec-Butylbenzene :h.c Suit. Moth oe, ches doce an ones 
Dibuty) sebdoates) . fo .:.5 inact cacne Geb ae ake. 1,440" tert-Batylbensene:a cay o.oo ne ens 
1-Ethyl-3-ethyloctan-l-ol.............00 cee eee 1.441" .Dibutylphthalate icc. ts ue « date eb oohe 
Dimiothtyl maleate ov sy. 6 o.0)0a5¢ + «ies sae eo gebens see eae 144) tert-Butylitoluene.+) 5... + ete. Gee Shaw 
3-Methylpentane-2,4-diol................-000ees 1.441 1-Penyl-l-oxyphenylethane........ abet 
Btbyl sulfide icc. t4: dctnn. + hataes ee ee ee 1.442 n-Hexylcumene............... 

Mesitylioxide fi oe waedtacues os > athe merce Ome eRTe 1.442 n-Octyltoluene.. Wanel ate age cotta AS Ie 
Butyl stesratev.: cade citeh onco See eee 1442" 'n=Octyloumene:3.4. 0c es or ean 
Kylenw), Jy ea ak pd ee CEL. 
1,2-Dichloroethane................ 1.444, 1,31-Diethylbenzene: 3.4. Fb etic ese s wks lesley s 
Chloroform ccs wen aati NeA4a | Hithvibengene: 6.4 oo te eo. hie ee 
trans-1,2-Dichloroethylene -.| 1,444° 1,3-Dimorpholylpropan-2-ol..................005 
Diethyleneglycol i. dei fe sesGe pers wots che seen 1-445. 1,12.2-Tetrachloroethané: 0-00.) o.0 0.2 ce cea OF 
Gis-k.2-Dichloroethyloneéac.... 2. sm «hae e ne aes 11445 [a dlolienexce7).be Sedona nncnenn in 
erasbutriocer!)-: -oxypropyl-1-amine 1446 Benszylethylrether 4. fitucad. sees em Anaiooe balusede 
2-Methylmorpholine .:. fof) b ning. t- Uahe sos satel Ue IESAG “mek VIONG. arto a a hee phate ae ne Fase sre 
Dipropyleneglycol-monoethyl ether.............. 1,446" 1,4-Diethylbenzene if). Ye OP. ie 
Formamide............ EGrmns tohoe once goes tase: 1 .446y2;3-Dichlorodioxane: fyi thio 4 veteit ie dre 
3-Lauryloxypropyl-l-amine.................-.-. PEAS Tent Mepity lene. 35.99 tare ccvegSs oye th cere Riesuhast il ohes oeberstem 
Gyclohexanone. scence eee Seite cei “wae ratte 1t448~ 2-LOUUPTODANOA+. fe Co kee ce ee a ee 
1-A'minopropan=I<ol «Ais saiaie oi the ec ertone ee Ieh48”  Bensenercoogy cc. cesar id Was eek ee eee cee 
Diethyleneglycol-mono-f-oxypropyl ether......... E4487 -Propylihenz0ates acne cites he ccm eodte cdon tetas e 
1-Amino-2-methylpentan-l-ol.................5. 1 5449) 9 a=Picoline sis <i ooes bide eles ce Me Sisko ae eh 
Tetrahydrofurfural alcohol... 35.7... 3+. cee cece 1,460) 1,2-Diethylbenzene-oae ..in. te oe ec ate net 
2-Propylcyclohexa-l-one............+++eseeeeees 1452 err entachlorosthane vance cccite ns cee eres eens 
Q-Aminoethanol Meth eck deve vb seve ins 62 sce te eros s othe 194528" .1l-Todopropanes. 6.2 dae stad a castes cae te eee nce 
2-Butylcyclohexan-l-one.....................---| 1.453 1,2-Dimethylbenzene....05...........5.4% 05... 
Ethylenediaminesic. .cicacs . se erey ary + fe sea eyeyere 17454 thybbenzoate.c 3 «sas ito cabs < cauts pa tees cs 
2-(8-Methyl)-propylcyclohexan-l-one.............] 1.454  (@-Picoline.......... 00... cece cece eee eee eee eens 
4-Methylcyclohexariol: . $2.72 220m. css. sees 1.454. Tetrachloroethylene.. fiihe. can oh . clams pre sem 
G-MethylovclohoxanOllasccijdete isle ieclern = cies nie VAG Gee HONGtOle tein icisorcceiniste,* oretere ssid in tls cence oie: + 
bis-2=Chioroethyl’ethersi. cscs eet er ee ee es T7460 — Pyridine. ty crnctia: | ste [etal #. bdo ks apes 
Gyclohexylamine 36 fs: joc cts = 6 SRAM scar nyeie, ate OEM 1456. Todoethanesnistsy.... oa eS Cea: Uo kiclems. han 
TSE EET) Bf ah one Ro Se + (Ole ORR EONS: Ce EPONA Ree 1.456 Phenylmethallyl ether 
2/2" -Dimethyl-2,2 Rta ae amine..... 174565 Anisoles et: tres ooo. a nO, 
1: B22" -Tetramethyldiethanol amine. -..-| 1.459 Methyl benzoate 
ye Aminopropan- Sale carat icrato’« be apareeuny > eeevehsberaPe de aet 1.459 Diallylphthalate..... oe > 
Carbon tetrachloride. . a9 14597. Benzylacetate gs cecccrctesrrr ohio Prosnriestererereargiats 
3- Methyl-5-ethylheptan-2, ‘4-diol.. .....| 1.459 2-Methyl-4-tertiarybutylphenetol................ 
2-(8-Ethyl)-butylcyclohexan-l-one............... 12461% Phenylacetonitrilesali ascsct eee aeons Oo ance aes 
2 Methyloyolohéxanola: qeecl sane erase spies she ins 1.461 Methyl salicylate.............:....4 ELT RS 
N-(n-Butyl)-diethanol amine.................... 18461, Chlorohenzenes 255 .5.25.5,0.6,. 2a Balto: » ole au cle Send 
4,5-Chloro-1,3-dioxolane-2. ... nov thes. cess (see TAG TR. Wuhrer eis shee ais s eyenon tes or Ft ev a eke 
2-Butyloyclohexan-l-ol.. 4). J... ¢.pfaee. stewie cdo gs ss 154625 Bonsonitriles sees 3 cchs ccc ee satis ake ww are 
N-8-Oxypropyl morpholine..................... T3462 ‘Thiophene chek consis s. <a PRM he dis.g 0 cb ot elerane 
2-(8-Ethyl)-hexyleyclohexanone................. 1.463  Nonachlorodiethyl ether....................005- 
2-Ethylcyclohexan-l-ol.........-....0020 +e eeeee 1Z463' > lodomathaness.cacaiten.osicoeytrteete cr chs © sles Dakehetere 
Wlworobengene sri ics oho ecentiots > am aeons 1,463 -4-Phenyidioxane’ «. se sscc ee eles ob ate taste: 
Cee PINENGS <P sei horse ae ORE ees: hate nee en a ~oh |) 274647 &3-Phenylpropan-I-ol 4.,..6.5;4¢ Skea. aiieiis, of os suite 
Mace PAM ORG aiyavvenerdhi> asad Syapninucsensuea sis vases 9 Sale Ke ME ce 1.466, Acetophenone .6 0:6 os, tea ade ee ok faa ocho akoehe 
LOMA SITS Op Tell 28 3 ee ain ne eras, wy pean ea bn teeta tact, 14265. Benzylalcohole «.sfccahea 23 serraeree werd din «bce re 
m-Hhabrotoldenet in Soc Se. ee ANS Pere esl deers 12465" 91}2-Dibromoethane. i... «oe eee ees oon oh alate 
p-Fluorotoluenésck.. he aetrecme tl aca Pee eee 1.467 1/2 3,4-Tetrahydronaphthalene.................. 
trans-Decahydronaphthalene.................... L468 eb -Cregolen een od. Mo ch rcs Oat hy «drive are ob ahi aici gets 
o-Fluorotoliione. ia. 25 Soe Soeie as tapc oetin s). ats 1-468" 1,3-Dichlorobenzene.... ..., gopac s beware 0) os ah ue 
3-Alloxy-2-oxypropylamine-1l..................0- 469MM Bonsaldelivde me cccer tosis eae e oe fein 
Ethanol-l-methylisopropanol.amine.a)....%.2. 2-5.) 2.4700" Styrene ses coe ice ole visser etedald obs vis ana oo lsienele 
MSD UMOMETO Te etaa oe ha a we oUt oe ee big wierd share a) ier euanle.s BAM N 471. Nitrobengene tin. aici. knives Pee Bie toudwus 06 > chelenll 
1, 2,3-Trichlordisobutane .).3.04<1. cae b ie os. c ee cle ns 1 478), 0-Dichlorobenzene ..s:cterecenecotispde geld s @ sry tse wile ve clelees 
Décahydronaphthalone, oj. vc. c mis «> cichtieia eles ails il 474 Bromobensene ger cn tecicisicct hacen 6 ait sans alias 
Oe Provanetriohtereeeet ct eisai ene P47 Am O~ NitroaNisOle creisc: ces sedetesevsyorkt ete Prada ocho euckel CON 
SE PICIMOTOSED VIONE Sh tris sates oe heehee ete: eer enarsreyne” A247 Gein Tr= VOMUAGING . o 5s usvecaferevarsr ba tedtee « Leis oe ob ole ati Oeee 
N-6-Oxyethylmorpholine...............0000 eee 1T,.476i;" Benzyl! betizoate rs ih o« vdictderdhs ie oe eb fe oles 
BIIMECH YVIBUIFOKIGO shah ahs eke obs cedendts Loner oreranetete: oleae AT Gee O- LOLUIGING ON ciate etv.n- sevareacgeens lsc oleh cy wltigusee 
cis-Decahydronaphthalene..................0045 1.479 1-Methoxyphenyl-1-phenyl-ethane 
N-6-Chlorallylmorpholine..............000.0e0 es 1.481 Aniline 
n-Dodecyl-4-tertiarybutylpheny] ether. ...| 1.482  o-Chloroaniline 
n-Dodecylphenyl ether F 1.482 Bromoform 
n-Dodecyl-4-methylpheny] ether.. ...++s+| 1.483  Benzenethiol 
2-Ethylidene cyclohexanone sissies «ee trs ee » hyo. 1.486 2,4-Bis(6-phenylethyl)-phenylmethy] ether........ 
MAIEV IDEN SENG eat kame Piacoa cma et tik entree F.487, ‘Carbondisulfide es ioc o Ticks oo balou ae 
MONO... 5:6 Lone ce teeta oc there. ER NORME IE Ed. 1.488 1,12,2-Tetrabromomethane...................-. 
$SD~PFODVIDENSONO Ss srerasveus els. Oss crstants pent ele Chrsrets 1.4890 Diiodomethaness.itos5 ee es alee ielseoeree 
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MOLAR REFRACTION OF ORGANIC COMPOUNDS 


: ; 2.591 , = 
The molar refraction, FR, is defined as: - oot oe aia age iva 
n?—1\ (M =O 2.122 I 13.954 N (primary 
R= ( pal 3) (3) aS C-H;s 25.463 aliphatic) 2.376 
e O 1.643 CioH; 43.00 N (secondary 


where n = refractive index; M = molecular weight; d = den- xe : See aliphatic) 2.582 
sity in grams per cm$; and (M/d) is the volume occupied by OH 27008 S 7.729 

1 gram molecular weight of the compound. The units of F will k 81 Wa 

then be cm~’. . : 

R is, to a first approximation, independent of temperature Ethylenic bond 
or physical state, and it provides an approximate measure of 
the actual total volume (without free space) of the molecules 
in one gram mole. ; : 

For a very large number of compounds F is approximately 


additive for the bonds present in the molecule. Using Rp jy rar ; oe ' 
based on np (sodium light), the following atomic, group and Example:—For C2HsCOOH: Reale. = 3(2.591) + 5(1.028) 


1.575 Four membered ring 0.317 
Acetylenic bond 1.977 Three membered ring 0.614 
N (aromatic) 3.550 


structural contributions to Rp are based on Vogel’s extensive : + 2.122 + 2.553 = 17.588 
modern measurements published in the Journal of the Chemical Robs. for this compound is 17.51 
Society, 1948. For CsHsNHCHs3: Reatc. = 25.463 + 3.550 


; -+ 2.591 + 4(1.028) = 35.716 
Rovs. for this compound is 35.67 


INDEX OF REFRACTION OF WATER 
For sodium light, \ = .5893 SODIUM LIGHT 


thyl Alcohol 99.8 
relative to air 


arbon Bisulfide 


, pure : 
Water, p' relative to air Temperature Index Temperature Index 


relative to air 


e a tastes ad Pls ie 15°C 1.33377 60° C. 1.32754 

is 20 1.33335 65 1.32652 

b 25 1.33287 70 1.32547 

is 30 1.33228 75 1.32434 

1 35 1.33157 80 1.32323 

i 40 1.33087 85 1.32208 

1. 45 1.33011 90 1.32086 

« 50 1.32930 95 1.31959 

ae 55 1.32846 100 1.31819 

ifs 

iby, 

' : INDEX OF REFRACTION OF GLASS 

- RELATIVE TO AIR 
nmin ee 

: Wave length in microns. 

132959) |melsS40601 = |. |. Rene Variety 

1; ee -361 | .434 | .486 | (89 | .656 | .768 | 1.20 | 2.00 

F oo fi + .ss+ss++.{1.539]1, 528]1.523/1.517|1,514|1.511|1.605|1.497 

1 n9go7) lesen 34000 | Ube eecueee Aigher dispersion crown|1.546| 1.833|1.527|1. 201, e17|tceed 1:507|1-497 

= Bis Light fint............ 1.614 i 504 1. 585|1.575|/1.571|1.567|1.559|1. 54: 

: ay. Heavy flint. «-....... 1 nie 1.644]1.638/1.628|1.617 

DB27B } 1.B445G |... a Hoawlens sink. 020... : .919|1.890/1.879|1.867|1.848|1.832 

1: a. 

1s 

1 20K0G A OM aihaas od) meant INDEX OF REFRACTION OF ROCK SALT, SYLVINE, 

e Ntsies 7 CALCITE, FLUORITE AND QUARTZ 

1 Y Soigas : (Compiled from data of Martens, Paschen, and others.) 

rocs0GMeEn ele OSS 20 Mem) ch geen 

GASPED Wl NR ype Ul are Qosctas 

1 . extraor- 

TS S230 6 ont eee asl ie a ape id 

1. Raed ees. 

12G224 ae | Meet Sie oe | ee gee 

LRo21 OOM coe | Aa ee 

DE SSI4S Ar | eee | ee oe 

13321.00 7 in| ee eee) | ott es ae 

Te SZODO ME Ram tCr Ae ool ee ie Ae 

1 S2000K b| RM ceee i tate) ee 

LST padi peterees RD vit Semen gies of 

IeSLSO Aes | week Meee ml verse 

1 Mes 
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INDEX OF REFRACTION, AQUEOUS SOLUTIONS INDEX OF REFRACTION OF AIR 
(15°C, 76 em Hg) (Continued) 


Substance Density | Temp. °C | A we Observer 
a 


F Fr Vacuo 3 Fre- Vacuo 
Dry air} Vacuo quency| correction || Waye- Dry air} Vacuo quency| correction 


Wave- 
n — 1)| correc- n—1)| correc- Mix. 
i KS a tion for |¥Y€S | for = in air length, fe! 107 | tion for | ¥2¥*S | for x in air 


Ammonium chloride....... uh. Willigen ° 4 ° er 
Ammonium chloride wat 1. Willigen ang- 15°C | d in air 1 Le ine a x : ris Lie 
Calcium chloride. . ae Willigen stroms| 76, |("& — ») x Nex ue “ add ) N FIN ON 
Calcium chlori 1. Willigen gn lg Cee | shail | Prabiredl Aen in air | subtract 
Calcium chloride. . ats Willigen 
Hydrochloric acid. 13 Willigen ie ae ees ees |e es 
Nitric acid....... We Willigen 
Potash (caustic). . 1. Frauenhofer 5000 | 2781 | 1.391 |20,000) 5.56 7000 | 2753 | 1.927 |14,285] 3.93 
otassium chloride 1. Bender 5100 | 2779 | 1.417 |19,607} 5.45 7100 | 2752 | 1.954 |14,084| 3.88 
Potassium celta ¥ oe pane tte 1 te iva 5.34 ts aunt 3 as 13,888] 3.82 
otassium chloride s ender 1 18,867 5.23 : 13,698] 3.77 
agin pale A ns NViligen 5400 | 2773 | 1.497 |18,518 5.13 7400 | 2750 | 2.035 |13,513] 3.72 
um chloride : chu 
Sodii bh . i 
Brtnmishloride: 1/342 | Schutt 500 | 2771 | 1.524 [18,181] 5.04 | Fo00 | 2140 | 2.089 lis 197] sios 
Sodium nitrate i; Willigen 5600 | 2769 | 1.551 /17,857/ 4.94 | 7700 | 2748 | 2.116 |12,987] 3.57 
Sulfuric acid i; illigen ar | aren | bee [izrSs] 4-88 | 7800 | 2748 | 2.143 112,820] 3.52 
Bee is : wines 5000 | 2765 | 1.631 |167949] 4.63 | “00 | 2747 | 2.170 [12,658) 3.48 
ulfuric acid 1. Willigen ' 8000 | 2746 | 2.197 |12,500| 3.43 
Be ee 1402 | Waters fom | men | re ease 00 | | Sed | 28 a al $ 8 
Seeharoaeweticn. | tek. ae 6200 | 2761 | 1.712 |16,129| 4.45 | 8280 | 2745 | 2.265 |12,121) 3.33 
6300 | 2760 | 1.739 |15'873| 4.38 | 8900 | 2744 | 2.332 |11,764| 3.23 
6400 | 2759 | 1.766 |15,625| 4.31 | 8750 | 2743 | 2.400 |11,428) 3.13 
INDEX OF REFRACTION OF FUSED QUARTZ 6500 | 2758 | 1.792 |15,3841 4.24 | 9000 | 2742 | 2.468 |11,111| 3.05 
6600 | 2757 | 1.819 |15,151 4.18 9250 | 2741 | 2.536 |10,810) 2.96 
6700 | 2756 | 1.846 |14,925] 4.11 9500 | 2740 | 2.604 |10,526) 2.88 
6800 | 2755 | 1.873 |14,705 4.05 9750 | 2740 | 2.671 |10,256) 2.81 
n, 6900 | 2754 | 1.900 |14,492} 3.99 {10000 | 2739 | 2.739 |10,000] 2.74 
ar, 1145690 INDEX OF REFRACTION, GASES 
tee i. asthe Values are relative to a vacuum and for a Temp, of 0° C. and 760 
i : : mm. pressure. 
Bia ass : aaeace (From Smithsonian Tables) 
226 . 503 1. 1.46191 
oop an0 i janes Substance | fin Indices of refraction | Observer 
ee one . titeeee i Oona 1.001079—1 .001100 
303.412 1 5 1.45640 PAID cregtscn cheret WOisvens 6 elaieas os 1.0002926 Perreau 
340. 365 1 : 706 5 1 2 45517 aoe ee iI 4 000381-1 : 000385 
396.848 1.47061 794.763 1.45340 EP pr ay oe ER Dies lea eee Rayleigh 
404 656 acoeS eet) ceemsee hE) | ubestweens St@ATgOor.-miet.(zrr bot 7 
IBeHZONe ies oats 6 oilols wis D 1.001700—1 . 001823 
IBTGHUNE LHe tetatelele cre thlelereis D 1.001132 Mascart 
INDEX OF REFRACTION OF AIR (15°C, 76 cm Hg) Carbon dioxide........... white | 1.000449-1.000450 
Corrections for reducing wavelengths and frequencies in air (15°C, 76 cm Hg) to vacuo Se OU NY Saithe we ae TE GOs Bane -000454 Pralovg 
The indices were computed from the Cauchy formula (n — 1)10? = 2726.43 + 12.288 disulkdaeee eae D 1_001478-1.001485 
(A2 X 10-8) + 0.3555/(A4 X 10-18). For 0°C and 76 cm Hg the constants of the equation monoxide s6i0his as gene's white | 1.000340 Dulong 
become 2875.66, 13.412 and 0.3777 respectively, and for 30°C and 76 cm Hg 2589.72, 12.259 MONOXIAE: otis cide aie she white | 1.000335 Mascart 
and 0.2576. Sellmeier’s formula for but one absorption band closely fits the observations:| Chlorine............++++s white 1.000772 Dulong 
n? = 1 + 0.00057378d2/(A? — 595260). If n — 1 were strictly proportional to the density, Chlorine..............--+ 1.000 M r 
‘ D . 000773 ascart 
then (n — 1)o/(n — 1)t would equal 1+ at where a should be 0.00367. The following Chloroform.............. D 1.001436-1. 001464 
values of a were found to hold: Cyanogen Raanisiehtere mekextaeus white | 1.000834 Dulong 
nN 0.854 0.754 0.654 0.554 0.454 0.354 0.254 YANOZEN. .... ese ee eeees 1.000784—-1 .000825 
a 0.003672 0.003674 0.003678 0.003685 0.003700 +—-:0.003738 +~—«0.003872 gthyi alcohol...........- D 1.00087 1-1 . 000885 
The indices are for dry air (0.05 + % CO:). Corrections to reduce to dry air the indices for yyaiumn || 02121212...) | POOR a2 1.00104 | 
moist air may be made for any wavelength by Lorenz’s formula, +-0.000041(m/760), where m Hydrochloric acid Menke white | 1.000449 Make pik 
is the vapor pressure in mm. The corresponding frequencies in waves per cm and the cor- }yydrochloric acid......... D 1.000447 Nanaart 
rections to reduce wavelengths and frequencies in air at 15°C and 76 cm Hg pressure to vacua Hydrogen ae: cries vet erhite 1_000138-1.000143 
are given. E.g., a light wave of 5000 angstroms in dry air at 15°C, 76 cm Hg becomes Hydrogen D 11000132 Barton 
5001.391 A in vacuo; a frequency of 20.000 waves per cm correspondingly becomes 19994.44. MU. eee D 1000644 Dulong 
gulfide 8% vic esteitars sxe ole D 1.000623 M t 
Tiree Vacuo bss f Fre Vacuo “yp hee A ees, hs ae ee a white I i 000443 Duong 
i i i a j ethane sids.cehe cost «Bees ; t 
Brews! Len Mee? quency corsection Wave- (n Lo corres. [quency Mate ke Methyl alcohol........... D 1.000549—1 . 000623 aay 
length, X 107 | tion for | ¥2%°S | for — in air length, XX 107 | tion for | ¥3¥8 for 5 in air Methyl ether............-. D 1.000891 Marcast 
A _ | 15°C | din air |PeTC™) A d | 15°C | din air [PO Cm Nitric oxide...........0.. white | 1.000303 Dulong 
et 76 ak — ry) 2 (4 at 76 l@a—ar)| 2 If L_?)_ Nitric oxide.............. D~ | 1.000297 Mascart 
stroms cm Hg} add |. X. aA Xr Hg] ad EX. an ‘ Nipce As Gi. Sood Ot cos white St eocere 
tract in alr | subtrac itTOZeN... 1.2... eee e eee ‘ ¢ j 
me ae a Mibrews. oride eee wa deeee white | 1.000503-1.000507 
a aaa aed ItTOUS OXIGE.....-eeeeee 1.000516 Mascart 
Oxy WON sees etle sels s flees white 1.000272-1 . 000280 
2000 | 3256 651 |50,000) 16.27 2850 .998 |28,571 8.14 Dey gen eo cag kcclicwstonss 1_000271-1 000272 
2100 | 3188 670 |47,619| 15.18 2842 | 1.023 |27,777 7.89 P 
2200 | 3132 689 |45,454| 14.23 2835 | 1.049 |27,027) 7.668 Aareet sy Rida Me 1.001711 Bipocart 
2300 | 3086 | .710 |43,478| 13.41 ET FL PLEL RaFUSE TC | me (LL oem ee heptane meng le ul Phar te eulenes 
2400 | 3047 | .731 |41,666] 12.69 2823 | 1.101 [25,641] 7.24 pe nce paiel inti Seema copaal fare 
2500 | 3014 | .754 |40,000| 12.05 9817 |.71.127 [25,000] 7.04 —— Waters.---.ee2-----ee-e- 1.000249-1 000259 
ae | Se] cee) ae [ae | ae te ae) te 
, r ; .6i 
2800 | 2041 | 824 |35:714| 10.50 2803 | 1.205 |23;255| 6.52 COEFFICIENT OF TRANSPARENCY OF UVIOL 
2900 | 2923 | .848 |34,482| 10.08 2799 | 1.232 |22;727| 6.36 GLASS FOR THE ULTRA-VIOLET 
3000 | 2907 | .872 |33,333| 9.69 || 4500] 2796 | 1.258 |22,222] 6 21 For a thickness of 1 mm. 
aie | Be | eal tS 1Se| os) Lie Be) be Wave lene 
3200 | 2880 922 |31, : : 9 ? . 
3300 | 2869 | 947 30/303] 8.69 | 4800 | 2786 | 1.338 |20/833/ 5.80  Microns....... |0.280/0.309/0.325/0.346/0.361/0. 383/0. 397 
3400 | 2859 972 |29,411 8.41 | 4900 | 2784 | 1.364 |20,406 5.68 Uviol crown... |0.56 10.95 |0.990/0.996/0. 9991/1 .000/1 .000 
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INDEX OF REFRACTION OF AQUEOUS SOLUTIONS OF SUCROSE (CANE SUGAR) 


olutions at 20°C from 0-85 % sugar. Corrections for temperatures other than 20° are given at 


; : : 2 ar § 
The table gives the index of refraction for 4 = 0.5893 ag the end of the table. 


Per cent ; F f { : : ; 8 39 
sugar : 


Correction table for determining the percentage of sucrose by means of the refractometer when the readings are made at temperatures other than 20° C! 


Percentage of sucrose— 


Tem- 


Subtract from the percentage of sucrose 


eG: 
10 0.79 
iH wh 
12 63 
13 55 
14 48 
15 40 
16 32 
17 .24 
18 16 
19 08 
21 
2 : AY: 
23 : .24 
24 3 32 
25 : 40 
26 40 42 43 44 45 46 47 48 48 48 48 48 48 48 48 
27 48 50 52 53 54 55 ss 56 56 .56 56 56 56 56 56 
28 56 57 60 61 62 63 63 64 64 64 64 64 64 64 64 
29 64 66 68 69 71 Ap: 2 73 73 ‘73 73 73 73 73 73 
30 72 74 17 78 79 80 80 81 81 81 81 81 81 81 81 
‘International Temperature Correction Table, 1936, adopted by the I i issi i i 
Super d Sy; Ze sear Pp’ y nternational Commission for Uniform Methods of Sugar Analysis (Int. 
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AP WN — 


1.33438 
1.33579 
1.33720 
1.33862 
1.34006 


1.34150 
1.34295 
1.34442 
1.34589 
1.34738 


1.34887 
1.35039 
1.35190 
1.35343 
1.35497 


1.35652 
1.35808 
1.35965 
1.36124 
1.36283 


1.36444 
1.36606 
1.36770 
1.36934 
1.37100 


1.37267 
1.37435 
1.37604 
1.37775 
1.37946 


1.38120 
1.38294 
1.38470 
1.38647 
1.38825 


INDEX OF REFRACTION OF MALTOSE HYDRATE SOLUTIONS 


McDonald: Journal of Research of the National Bureau of Standards, Vol. 46, 165, 1951. 


The following table gives the refractive index of maltose solutions for 4 = 5893 A at 20° and 25°C. 


rae 


1.33389 
1.33528 
1.33668 
1.33810 
1.33952 


1.34095 
1.34239 
1.34384 
1.34530 
1.34677 


1.34825 
1.34974 
1.35124 
1.35276 
1.35428 


1.35582 
1.35737 
1.35893 
1.36051 
1.36209 


1.36369 
1.36530 
1.36692 
1.36856 
1.37021 


1.37187 
1.37355 
1.37524 
1.37694 
1.37865 


1.38038 
1.38213 
1.38388 
1.38565 
1.38744 


0.00049 
.00051 
00052 
00052 
.00054 


00055 
.00056 
.00058 
.00059 
.00061 


.00062 
.00065 
.00066 
.00067 
.00069 


.00070 
.00071 
.00072 
.00073 
.00074 


.00075 
.00076 
.00078 
.00078 
.00079 


.00080 
.00080 
.00080 
.0008 1 
.0008 1 


.00082 
.00082 
.00082 
.0008 1 
.00081 


0.00010 
.00010 
.00010 
.00010 
00011 


.00011 
00011 
00012 
.00012 
.00012 


.00012 
.00013 
.00013 
.00013 
.00014 


.00014 
.00014 
.00014 
.00015 
.00015 


00015 
00015 
00016 
00016 
00016 


.00016 
.00016 
.00016 
.00016 
.00016 


.00016 
.00016 
.00016 
.00016 
.00016 
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36 
37 
38 


1.39004 
1.39185 
1.39367 
1.39551 
1.39735 


1.39922 
1.40109 
1.40298 
1.40488 
1.40680 


1.40873 
1.41067 
1.41263 
1.41460 
1.41658 


1.41858 
1.42059 
1.42262 
1.42466 
1.42672 


1.42878 
1.43087 
1.43296 
1.43508 
1.43720 


1.43934 
1.44150 
1.44367 
1.44585 
1.44805 


Tis, 


1.38924 
1.39105 
1.39287 
1.39471 
1.39656 


1.39843 
1.40031 
1.40221 
1.40411 
1.40603 


1.40797 
1.40992 
1.41188 
1.41385 
1.41584 


1.41784 
1.41986 
1.42189 
1.42392 
1.42598 


1.42804 
1.43012 
1.43221 
1.43431 
1.43643 


1.43855 
1.44069 
1.44283 
1.44499 
1.44716 


0.00080 
.00080 
.00080 
.00080 
.00079 


.00079 
.00078 
.00077 
.00077 
.00077 


.00076 
.00075 
00075 
.00075 
.00074 


.00074 
.00073 
.00073 
.00074 
.00074 


.00074 
.00075 
.00075 
.00077 
.00077 


.00079 
.0008 1 
.00084 
.00086 
.00089 


0.00016 
.00016 
.00016 
.00016 
.00016 


.00016 
.00016 
.00016 
00015 
00015 


.00015 
00015 
.00015 
00015 
.00015 


00015 
.00015 
.00015 
.00015 
00015 


.00015 
.00015 
.00015 
00015 
00015 


.00016 
.00016 
.00017 
.00017 
.00018 


Temperature dependence of the specific power radiated, Qp, and of Aynax 


RADIATION FROM AN IDEAL BLACK BODY 


From NASA TT-F-783 


law (0, = 5.68°10-® W/m? -deg* = 4.88°10 © kcal/m? -deg*) 


Qr W/cm? 


5.680-10 * 
9.088-10 
3.155°10~7 
4.601 
5.246 
5.956 
6.736 
7.590 
8.524 
9.540 
1.065 
1.184-107? 
1.314 
1.454 
1.605 
1.76 
1.942 
Pi\PAe) 
2.329 
2.543 
Dade 
3.015 
3.274 
3.550 
3.843 
4.163 
4.482 
4.830 
5.198 
5.586 
5.996 
6.428 
6.883 
7.361 
7.864 
8.393 
8.948 
9.529 
1.014-10° 
1.078 
1.145 
1.214 
1.287 
1.364 
1.443 
1.526 
1.139+10' 
1.178 
1.218 
1.258 
1.300 


Q; 
kcal/m? shr 


4.880-10° 
7.808+10? 
2.711+10? 
S955 
4.507 
Iyuli iy/ 
5.787 
6.521 
(REP 
8.196 
9.146 
1.018+10° 
1.128 
1.249 
AS 
1.519 
1.668 
1.829 
2.001 
2.185 
2.381 
2.591 
2.813 
3.05 
3.301 
3.568 
3.851 
4.150 


4.799 
Ay heyt| 
s\ py? 
S913 
6.324 
6.757 
Waza 
7.687 
8.187 
8.711 
9.260 
9.831 
1.013-104 
1.106 
1.172 
1.240 
1.311 
9.786+104 
1.042+105 
1.046 
1.081 
ia lilly, 


Amax 
bu 


28.96 

14.48 

10.608 
9.655 
9.342 
9.050 
8.766 
8.518 
8.274 
8.044 
7.827 
7.621 
7.426 
7.270 
7.053 
6.865 
6.735 
6.562 
6.436 
6.266 
6.162 
6.033 
5.910 
Sao2 
5.668 
5.559 
5.454 
5.363 
S250 
5.161 
5.061 
4.963 
4.908 
4.827 
4.748 
4.671 
4.597 
4.525 
4.455 
4.388 
4.322 
4.259 
4.197 
4.137 
4.069 
4.022 
2.434 
2.413 
2.393 
2.374 
2.354 


Qr Amax 
730 457 1.613+10° 1.386+10! 3.967 
740 467 1.703 1.463 3.914 
750 477 1.797 1.544 3.861 
760 487 1.895 1.628 3.811 
770 497 1.997 1.715 3.761 
780 507 2.102 1.806 3.713 
790 517 2.212 1.901 3.666 
800 S27 2.327 1.999 3.620 
810 537 2.445 2.101 3.565 
820 547 2.568 2.206 3.532 
830 557 2.696 2.316 3.489 
840 567 2.828 2.430 3.448 
850 BIT 2.965 2.547 3.407 
860 587 3.107 2.670 3.367 
870 597 3.254 2.796 3.329 
880 607 3.406 2.927 3.291 
890 617 3.564 3.062 3.254 
900 627 3,727 3.202 3.218 
910 637 3.895 3.346 3.162 
920 647 4.069 3.496 3.148 
930 657 4.249 3.650 3.114 
940 667 4.435 3.810 3.081 
950 677 4.626 3.975 3.048 
960 687 4.824 4.145 3.017 
970 697 5.028 4.320 2.986 
980 107 5.239 4.501 2.955 
990 117 5.456 4.688 2.925 
1000 727 5.680 4.880 2.896 
1010 737 5.909 5.07 2.866 
1020 747 6.143 5.278 2.836 
1030 157 6.394 5.494 2.812 
1040 167 6.645 5.709 2.785 
1050 177 6.904 5.932 2.758 
1060 787 7.171 6.161 — 2.732 
1070 197 7.445 6.397 2.707 
1080 807 7.728 6.640 2.681 
1090 817 8.018 6.888 2.657 
1100 827 8.316 7.145 2.633 
1110 837 8.623 7.408 2.609 
1120 847 8.937 1.679 2.586 
1130 857 9.261 7.956 2.563 
1140 867 9.593 8.242 2.540 
1150 877 9.934 8.535 2.516 
1160 887 1.028-10! 8.836 2.497 
1170 897 1.064 9.145 2.475 
1180 907 1.101 9.461 2.454 
1640 1367 4.10910! 3.530-10° 1.766 
1650 1377 4.210 3.617 1.755 
1660 1387 4.313 3.706 1.745 
1670 1397 4.418 3.796 1.734 
1680 1407 4.525 3.887 1.724 
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for an ideal black body according to Kirchhoff’s 


ht 
a} 


RADIATION FROM AN IDEAL BLACK BODY (Continued) 


From NASA TT-F-783 


Qr Amax 
TS ak (by XE! Q;, W/em? kcal/m? -hr m 
1240 967 1.343 1.154 D335 
1250 977 1.387 1.191 2.317 
1260 987 1.431 1.230 2.298 
1270 997 1.478 1.270 2.280 
1280 1007 12525 1.310 2.263 
1290 1017 psy pss 135i 2.245 
1300 1027 1.622 1.394 2227 
1310 1037 1.673 1.437 2.214 
1320 1047 1.724 1.482 2.194 
1330 1057 WIE ET) SYA 2G 
1340 1067 1.831 15/3 2.161 
1350 1077 1.887 1.621 2.145 
1360 1087 1.943 1.669 2.129 
1370 1097 2.001 1.719 2.114 
1380 1107 2.058 1.768 2.099 
1390 1117 2.120 1.822 2.083 
1400 1127 2.182 1.875 2.067 
1410 1137 2.245 1.929 2.054 
1420 1147 2.309 1.984 2.036 
1430 ES; / PBS 2.041 2.025 
1440 1167 2.442 2.098 2.011 
1450 1177 2511 PNAS) 1.997 
1460 1187 2.581 PAI A | 1.984 
1470 1197 2.652 2.279 1.970 
1480 1207 Dales 2.341 1.957 
1490 1217 2.800 2.405 1.944 
1500 1227 2.876 2471 1.931 
1510 1237 2.953 2537 1.917 
1520 1247 3.032 2.605 1.905 
1530 1257 3.113 2.674 1.893 
1540 1267 3.195 2.745 1.881 
1550 1277 3.278 2.817 1.866 
1560 1287 3.363 2.890 1.856 
1570 1297 3.451 2.965 1.845 
1580 1307 3.540 3.041 1.833 
1590 1317 3.630 3.198 1.821 
1600 1327 Sig PP? 1.810 
1610 1337 3.816 3.279 1.797 
1620 1347 3.912 13.361 host 
1630 1357 4.010 3.445 iy fal 


E-391 


Qr Amax 

T8K sc Qr W/cm? kcal/m? «hr m 

1690 1417 4.633 3.981 1.714 
1700 1427 4.744 4.076 1.704 
1710 1437 4.858 4.183 1.694 
1720 1447 4.97] 4.271 1.684 
1730 1457 5.088 4.371 1.674 
1740 1467 5.206 4.473 1.664 
1750 1477 5.327 4.577 1.655 
1760 1487 5.450 4.682 1.645 
1770 1497 SESS) 4.790 1.636 
1780 1507 5.703 4.900 1.627 
1790 1517 5.831 5.010 1.617 
1800 1527 5.963 5125 1.607 
1810 1537 6.096 5.238 1.600 
1820 1547 6.232 5.354 1.591 
1830 1557 6.370 5.473 1.583 
1840 1567 6.511 5.594 1.574 
1850 1577, 6.653 S717 1.565 
1860 1587 6.798 5.841 ER y/ 
1870 1597 6.946 5.967 1.549 
1880 1607 7.095 6.096 1.540 
1890 1617 7.248 6.227 iksey 
1900 1627 7.402 6.360 1.524 
1910 1637 os) 6.495 1.516 
1920 1647 7.720 6.632 1.509 
1930 1657 7.881 6.771 1.501 
1940 1667 8.046 6.912 1.493 
1950 1677 8.213 7.056 1.485 
1960 1687 8.382 7.202 1.478 
1970 1697 8.555 7.350 1.470 
1980 1707 8.730 7.500 1.463 
1990 1717 8.907 7.653 1.455 
2000 1727 9.088 7.808 1.448 
2500 2227 2.21910? 1.906-10° 1.156 
3000 2727 4.6%1 3.953 0.965 
3500 3227 8.524 7.323 0.826 
4000 3727 1.454-10° 1.249 0.722 
4500 4227 2.329 2.001 0.644 
5000 4727 3.550 3.050 0.579 
5500 5227 5.198 4.465 0.527 
6000 SIP) 7.361 6.324 0.483 


REFLECTION COEFFICIENTS Coefficient of Absorption of Solar Radiation 


Coefficients of Reflection of Miscellaneous Surfaces for 
Monochromatic Radiation in the Visible Spectrum 


J 
: Silver, highly polished .0.07 | Stellite, polished...... ( 
0.400 | 0.500 | 0.600 | 0.700 Platinum ‘“ “~~ "0.10 | Light cream paint... ( 
Corb . 0.003 | 0.003 = Nickel Be “« ,0.15 | Monel metal, polished. ( 
Heotin treated). yee 0.82 0.81 0.82 0.82 pee pene a He a yellow paint..... ( 
aolin (untreated)...........--+ ; : : ; fagnesium carbonate. 0. ight green paint...... ( 
Te eee aes) ofr) cee Home | oce8, DCSE ing - 8 gigs 0.15 | Aluminum paint..... ( 
Paint, Detrmi ect | 'o se peice PRS Ae rae ra polished metal. .. ‘ 
ODODO ee tee eee arenes : : ¥ : OPPEl isc ses Niece eae i ray paints. ce... . ce ( 
Me Sait Aid oe eta Reeder: = aoe Sober Oras oe White lead paint...... 0.25 | Black matteo... ...a ( 
moet’ Z Zinc oxide paint...... 0.30 
‘5 .79 0.79 
0.69 0.73 0.76 
os a: a oe * Questionable because of scant or inconsistent data. 
0.44 0.75 0.79 
0.61 0.63 0.78 
Peach, 
0.18 0.17 0.62 0.63 
. 0.10 | 0.41 | 0.42 EMISSIVITY OF TOTAL RADIATION, €,, FOR 
Camila aeetl-of ne VARIOUS MATERIALS 
at | 8:33 | 8: a “coop nae 
0.10 0.05 0.23 Alloys 
0.09 0.59 0.69 Nickel-Chromium 
Ae 4 vos can 20 Ni—25 Cr—S5 Fe, oxidized 200 0.90 
< * . 500 0.97 
es “ho aos 60 Ni—12 Cr—28 Fe, oxidized 270 0.89 | 
0.87 | 0.94 | 0.97 oe | 0.82 
i— r 100 0.87 : 
REFLECTION COEFFICIENTS OF SURFACES | ie i 
FOR “INCANDESCENT” LIGHT Aluminum 
Polished | 
Coefficient atk Rough surface pay oosliek | 
: : uthority Strongly oxidized 55—S00 0.2—0.3 
ome 0.77-0.81 3 25 0.022 | 
Bueeperace F : : es need 
Dif using : Oxidized 200 O11 | 
pecular 4 600 0.19 
8 ul, Ss oar 
Specular : Ciena “a Ad 
iT Usl “Pr 
Bpsoulax 4 5. Beg: 25 0.048 
Pore elain inamel § se 1 Dull tarnished 200 0.61 | 
Porcelain Enamel.......... Ground 4 Oxidized at 600° C 200 
celain Enamel.......... Matt - ie | 
Bll vee ORE Trias cee. Polished 3 ae 00 0.59 | 
Silvered Glass............. Second Surface : i ss 2085 
gsow Testes, Mevsstoiebies Diffusing 2 Polished fe 0.035 
Beaiiialeee oc Tpapeemiee } Role set ‘Ds 
(1) Hagen and Rubens. : rier, 
Book, 40) Frank Benford G5. ae Se OEE. Tibco: 50 bn 
ye . arbon 
EMISSIVITY AND ABSORPTION ee ese a 
taphite 
These data are the result of investigations made b Spee moO 
the Bureau of Standards, the British National Physical é pices Darn o=18 0.96 
Laboratory, General Electric Research Laboratories, and (one = nF Hen 
several eastern universities, and were collected by W. J poe 100 0.81 
King of the General Electric Company. ry Polished 50 0.1 
Low Temperature Total Emissivities Cobbels weet ae 
Unoxidized 500 0.13 
Silver, highly polished... 0.02/Br — = 
Platinum)“ "* O'05|Oxidied copper 860 os 
Zinc a 0.05|Oxidized sted... Se cd 3: = 
Aluminum, Q « —.. 0.08|Bronze paint...... |) || Air ha at aE oe 
ee metal, polished . 0.09|Black gloss paint. Pee 0.90 anaes oe! ed 
Cop er r . i A te acquer Salsa. axe 0.95 Commercial, scoured to a shine es ae 
Stellite ¥ wale y eeu enamel. 0.95 Oxidized 50 0.6—0.7 
Cast iron “ : : SDEstOS PAPER | sitet ace 0.95 : $00 0.88 
a . 0.25/Green paint. . O.o5 Polished 50—100 0.02 
pone metal, oxidized.. 0.43/Gray paint........___ 6.05) «pee icy 0.02 
Aluminum paint....... 0.55/Lamp black........... 0.95 rineene" a a 
. . Fire brick 1000 0.75 
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EMISSIVITY OF TOTAL RADIATION, €..., FOR VARIOUS MATERIALS (continued) 


Material 


Glass 


Gold 
Carefully polished 
Unoxidized 
Enamel 
Graphite 
Gypsum 
Iron 
Cast 
Oxidized 


Strongly oxidized 


Unoxidized 


Unoxidized, liquid 


Oxidized 


Rusted 

Wrought, dull 
Lamp black 
Lead 

Oxidized 

Unoxidized 
Mercury 

Unoxidized 


Molybdenum 


Monel metal 
Oxidized 


Nichrome 
Wire 
Clean 


Oxidized 
Nickel 
Industrial, polished 
Oxidized 
Oxidized at 600°C 
Unoxidized 


Platinum 
Clean, polished 
Unoxidized 


Temperature 
ec 
20—100 


250—1000 
1100—1500 


200—600 
100 

100 
0—3600 
20 


25 

100 

600— 1000 
1500—2200 


200 
600 


Eee 


0.94—0.91 
0.87—0.72 
0.7—0.67 


0.02—0.03 

0.02 

0.37 
0.7—0.8 

0.93 


0.64 
0.78 
0.95 
0.95 
0.21 
0.29 
0.74 
0.84 
0.89 
0.65 


0.05 
0.94 


0.96 


0.05 
0.63 


0.10 
0.12 
0.08—0.13 
0. 19—0.26 


0.43 
0.43 


0.65 
0.71—0.79 
0.95—0.98 


0.07—0.09 
0.37 

0.37—0.48 
0.045 
0.06 
0.12 
0.19 


0.05—0.1 
0.037 
0.047 
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Material 


Wire 


Porcelain 

Glazed 
Rubber 

Hard 

Soft, gray, rough 
Silica brick 


Silver 
Clean, polished 
Unoxidized 


Soot applied to a solid surface 


Soot with water glass 
Steel 


Alloyed (8% Ni, 18% Cr) 


Aluminized 

Dull nickel plated 
Flat, rough surface 
Cast, polished 
Sheet, ground 


Oxidized 
Calorized, oxidized 


Sheet with shiny layer of oxide 


Strongly oxidized 


Unoxidized 

Unoxidized, liquid 
Tantalum 

Unoxidized 


Tungsten 
Unoxidized 


Varnish 
Dull black 


Glossy black sprayed on iron 


Zinc 
Polished 
Unoxidized 


Temperature 
ec) 


50 

750— 1050 
50 
950—1100 
200—600 


0.92 


0.95 
0.86 
0.80 
0.85 


0.02—0.03 
0.02 
0.035 

0.94—0.91 
0.96 


0.35 
0.79 
0.11 
0.95—0.98 
0.52—0.56 
0.56 
0.55—0.61 
0.8 
0.52 
0.57 
0.82 
0.88 
0.98 
0.08 
0.28 


0.21 
0.26 


0.024 

0.032 

0.071 
0.15 
0.23 
0.28 
0.8—0.95 
0.96—0.98 
0.87 


0.04—0.05 
0.05 


SPECTRAL EMISSIVITY PROPERTIES OF TUNGSTEN 


Prepared by Roeser and Wersel, National Bureau of Standards Jonzs AND LANGMUIR GENERAL ELxEctTRIC REVIEW 


Spectral Emissivity of Materials, Surface Unoxidized for 0.654 


Element 


Element Solid | Liqui 
Electron . heat 
i .61 | Thorium,,........... 0.40 emission | Pvaporation| pressure cal./g. 
Ber pene ae Pee ina 0.65 g/cm? sec | aynes/em? om. 
Cabana 0” eee see 0.34 
Columbium..... 0.40 | Vanadium............ ‘02 ag 
Copperancsnce: (US Doaothannrroqeeaoe pice 
Erbium........ 0. 0. x 2.17 X 13 6,4 
Gold acer 0.22 | Steel........ 0.37 x 3 x 1 i 6.5 
Iridium... 2... oe 0.40 x 1.35 X 8. : 6.7 
Tron. St aecnasc 0.37 | Constantan... xX 2 x rhe c 6.8 
Manganese..... 0.59 | Monel......-.. pone x 2 x t é 70 
Molybdenum... 0.40 | Chromel P (90Ni-10Cr) x 1 x 8. : 7.1 
Nickel’ic scsenc 0.87 }80Ni-20Cr....2.. - ce ca x 4. x 2. ‘ 7.2 
Palladium... ... 0.37 | 60Ni-24Fe-16Cr........ x 8.81 X 6. ; 7.4 
Platinum....... 0. x 1:41 x 1; p 7.6 
ee a Siete statarsiatereca ie x 1. x ia ¥ 7.7 
ilVer soe ete sis 107 P9OPt-LOR Des cic cole sci x a g 7 ; 
Tantalum...... wc x 1.25 X 9.88 % 10-7] 1. 8.0 
x 8.00 X 6.47 X 10-8] 1. 8.2 
x 4. x 3.52 X 10-5] 1. 8.3 
x 2. x 1.71 X 104% 1. 8.4 
x 8. x 7.24% 1OTA pF 1, 8.6 
3.19 X 10-8] 2.86 X 1073] 1.404 8.7 
1.10 X 10-7 ]9.84 X wea 1.479 8.9 
Spectral Emissivity of Oxides x oe : ee 3 ese ae os 
The emissivity of oxides and oxidized metals depends to a large extent upon the x 2.60 X 10-6 12.50 X 10-1] 1.724 9.4 
roughness of the surface. In general, higher values of emissivity are obtained on the x 6.38 X 10-6 16.13 & 10-1] 1.808 9.5 
rougher surfaces. om 1.56 X 10-5 | 1S 1.893 9.6 
x 3.47 X 10-5 | 3.41 1.980 9.8 
x 7.54 X 1075 | 7.52 2.068 9:9 
x 1.51 X 10-4] 1.53 X 10 2.158 | 10 4 
x 2.28 X 10-4] 2.33 X 10 2.209 | 10.2 


Aluminum oxide.. .| 0. ; ; Wik6d)src.u:e aif ooweraycteiniete 


Beryllium oxide.... | 0. ; f idised) .woloceee aes 0.70 RoxsprR AND WENSEL, NATIONAL BUREAU OF STANDARDS 
Cerium oxide....... b : Brace 
Chromium oxide... .| 0. ; : esos ate loialal| oie sunsets 0.87 
Cobalt oxide........]......... ; i Vera acting 0.90 
Columbium oxide ..| 0. ; ; i 
Copper oxide....... : : R GINGE) atone caecns [ee eee 0.83 , 
Tron oxide,......... i ‘ Spectral 
Magnesium oxide... .| 0. } E ised) Mos care caawice | eee ace 0.78 . emissivity 
Nickel oxide... .... y i : 
Thorium oxide...... : 5 iked) tees dvcare cess eer ee ULe0 
Tin oxide......... F aes 
Titanium oxide. ...]... ..... i oxidixed) oF iss. ae |'doguenn dee 0.84 
Uranium oxide,.....}......... carbon Steel (oxidized).|......... 0.80 
Vanadium oxide.....}......... Stainless Steel (18-8) 
Yttrium oxide .. ..}, (oxidised) Fo cee cucits [soeenesns 0.85 
Zirconium oxide..... OTCEIAIN: co cssv0c cscs. 
ues | Seas | ae) ce) 8s | ag | ae aa 
.006 454 . .390 14 
PROPERTIES OF TUNGSTEN soe 0.029] .452] .480] .387 158 1242 1312 
Jones AND LaNemuir, GunzeraL Evxcrerc Revisw ages ne He ae ee eee 1 ee at 
1600 0.92 .446 -475 .380 .207 1511 1619 
1700 2.3 444 473 .377 222 1599 1722 
1800 ye .442 472 .374 . 236 1687 1825 
1900 10.4 .440 .470 .371 249 1774 1928 
2000 20.0 438 469 . 368 260 1861 2032 
me | at | ae) a) | ae | ae) a 
F 434 fs ‘ 
Terap. Evaporation | ,VAPOr_ pet 2300 | 101 432 | 1464 | 1359 288 | 2115 | 2345 
&/smi nec | Tanes emt ee, 2400 | 157 430 | .463 | .356 296 | 2198 | 2451 
2500 | 240 428 462 .353 303 2280 2556 
2600 350 426 .460 .349 311 2362 2662 
2700 | 500 424 .459 .346 318 2443 2769 
2800 690 422 .458 . 343 323 2523 2876 
2900 | 950 420 .456 .340 329 2602 2984 
Diy ORR ecu POA eel Rl (ec a 6.0 3000 {1260 418 “455 336 334 2681 3092 
Wie s-5 Ses iNie) ereld\llaralansls cr.k) tyetets silleiehe ease tare 6.0 3100 41650 416 454 333 337 2759 
Pass siaisis.ererehs: Hills sie simak eiemaieye lfetcletatanetein nt 6.1 3200 |2100 414 452 3830 341 2837 3310 
piste s.r sai inne ue of aaaeains a ie 6.1 3300 {2700 412 “451 “326 344 2913 3420 
SGP) OIC ae BRAN Wren rae 6.4 3400 |3400 410 “450 “323 348 3530 
PO SPB ee <n | ele ais ulead 6.2 3500 {4200 408 “449 “320 351 3642 
sveieeguywcede [als wialer oie: ash llevan Renee ee g : : 3600 45200 406 447 017 354 3137 3754 
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TRANSMISSION OF CORNING COLORED FILTERS 


Supplied by R. G. Saxton 


If J, is the intensity of radiation entering a layer of some medium and / the intensity reaching the opposite surface, the ratio //J, is called the transmittance. 
In practice the ratio of intensity of radiation passing through a glass sample to that incident on its surface is often measured and plotted as transmission. The 
transmission is the result of two factors, the transmittance of the glass and the losses by reflection. These losses amount to about 4 % for each glass-air surface; 
the transmission of a sample is about 92 % of its transmittance. Since the reflection losses differ slightly with different samples, the correction is often deter- 
mined and applied when the transmission is measured. Values in this table have been corrected for reflection losses. 

The identifying glass number, CS number, color and properties, and nominal thickness for the Corning glasses in this table are: 


Glass No. cs Color and properties Nominal thickness 
0160 0-54 Clear; Ultraviolet transmitting 2.0 
2030 2-64 Red; Sharp cut 3.0 
2403 2-58 Red; Sharp cut 3.0 
2404 2-59 Red; Sharp cut 3.0 
2408 2-60 Red; Sharp cut 3.0 
2412 2-61 Red; Sharp cut 3.0 
2418 2-62 Red; Sharp cut 3.0 
2424 2-63 Red; Sharp cut 3.0 
2434 2-73 Red; Sharp cut 3.0 
2540 7-56 Black; IR transmitting; Visible absorbing 7b 
2550 7-57 Black; IR transmitting; Visible absorbing 2.0 
2600 7-69 Black; IR transmitting; Visible absorbing 3.0 
3060 3-75 Straw 2.0 
3304 3-76 Dark amber 3.0 
3307 3-77 Dark amber 3.0 
3384 3-70 Yellow 3.0 
3385 3-71 Yellow 3.0 
3387 3-72 Straw 3.0 
3389 3-73 Straw : 3.0 
3391 3-74 Straw 3.0 
3480 3-66 Yellow; Sharp cut 3.0 
3482 3-67 Yellow; Sharp cut 3.0 
3484 3-68 Yellow; Sharp cut 3.0 
3486 3-69 Yellow; Sharp cut 3.0 
3718 3-94 Yellow 3.0 
3750 3-79 Yellow; Yellow green fluorescing 5.0 
3780 3-80 Yellow 2.0 
3850 0-51 Clear; UV transmitting 4.0 
3961 1-56 Bluish; IR absorbing; Visible transmitting pI 
3962 1-57 Bluish; IR absorbing; Visible transmitting 2.5 
3965 1-58 Bluish; IR absorbing; Visible transmitting 2.5 
3966 1-59 Bluish; IR absorbing; Visible transmitting 25 
4010 4-64 Green 4.0 
4015 4-65 Yellow green 3.0 
4060 4-67 Green 2.0 
4084 4-68 Green 4.5 
4303 4-72 Blue green 4.0 
4305 4-71 Blue green 4.0 
4308 4-70 Blue green 4.0 
4309 4-69 Blue green 4.0 
4445 4-74 Green 2.5 
4602 1-75 Bluish; IR absorbing; Visible transmitting 3.0 
4784 4-94 Blue green 5.0 
5030 5-57 Blue 5.0 
5031 5-56 Blue 4.5 
5070 7-62 Amethyst 3.9 
5071 7-63 Amethyst 3.9 
5073 7-64 Amethyst 3.9 
5113 5-58 Blue 4.0 
5120 1-60 Smoky violet; Absorbs yellow 5:2 
5300 4-106 Green 3.9 
5330 1-64 Blue 4.5 
5433 5-59 Blue 5.0 
5543 5-60 Blue 5.0 
5562 5-61 Blue 5.0 
5572 1-61] Blue 5.0 
5840 7-60 Black; UV transmitting; Visible absorbing 4.5 
5850 7-59 Purple; UV transmitting; Visible absorbing 4.0 
5860 7-37 Black; UV transmitting; Visible absorbing 5.0 
5874 7-39 Black; UV transmitting; Visible absorbing 5.0 
5900 1.62 Blue 5.5 
5970 7-51 Black; UV transmitting; Visible absorbing 5.0 
7380 0-52 Clear; UV transmitting 2.0 
7740 0-53 Clear; UV transmitting 2.0 
7905 9-30 Clear; UV transmitting; Long Range IR transmitting 2.0 
7910 9-54 Clear; UV transmitting 2.0 
8364 7-98 Gray 2.0 
9780 4-76 Blue green 5.0 
9782 4-96 Blue green 5.0 
9788 4-97 Blue green 5.0 
9830 4-77 Green 3.4 
9863 7-54 Black; UV transmitting; Visible absorbing 3.0 


E-395 


TRANSMISSION OF CORNING COLORED FILTERS (Continued) 


Transmittance 


Sure nn EE EEEEEEEE SSSI 
Corning Glass Number 


Mu) 0160 2030 2403 2404 2408 2412 2418 2424 2434 2540 2550 2600 
ee 
2 000 000 000 000 000 000 000 000 000 000 000 000 
24 000 000 000 000 000 000 000 000 000 000 000 000 
26 000 000 000 000 000 000 000 000 000 000 000 000 
28 000 000 000 000 000 000 000 000 000 000 000 000 
‘30 005 000 000 000 000 000 000 000 000 000 000 000 
32 642 000 000 000 000 000 000 000 000 000 000 000 
34 850 000 000 000 000 000 000 000 000 000 000 000 
‘36 882 000 000 000 000 000 000 000 000 000 000 000 
38 890 000 000 000 000 000 000 000 000 000 000 000 
‘40 892 000 000 000 000 000 000 000 000 000 000 000 
‘41 893 000 000 000 000 000 000 000 000 000 000 000 
42 896 000 000 000 000 000 000 000 000 000 000 000 
43 896 000 000 000 000 000 000 000 000 000 000 000 
‘44 898 000 000 000 000 000 000 000 000 000 000 000 
45 899 000 000 000 000 000 000 000 000 000 000 000 
46 900 000 000 000 000 000 000 000 000 000 000 000 
‘47 900 000 000 000 000 000 000 000 000 000 000 000 
‘48 900 000 000 000 000 000 000 000 000 000 000 000 
‘49 900 000 000 000 000 000 000 000 000 000 000 000 
‘50 900 000 000 000 000 000 000 000 000 000 000 000 
51 900 000 000 000 000 000 000 000 000 000 000 000 
‘52 900 000 000 000 000 000 000 000 000 000 000 000 
‘3 900 000 000 000 000 000 000 000 000 000 000 000 
‘54 900 000 000 000 000 000 000 000 000 000 000 000 
‘55 900 000 000 000 000 000 000 000 000 000 000 000 
56 901 000 000 000 000 000 000 000 000 000 000 000 
‘57 904 000 000 000 000 000 000 000 005 000 000 000 
‘58 904 000 000 000 000 000 000 005 200 000 000 000 
‘59 908 000 000 000 000 000 008 170 615 000 000 000 
‘60 910 000 000 000 000 006 250 575 808 000 000 000 
‘61 910 000 000 000 018 190 “660 790 856 000 000 000 
62 910 000 000 015 265 625 822 848 872 000 000 000 
‘63 910 000 018 295 670 828 862 870 881 000 000 000 
‘64 910 006 260 660 828 868 ‘874 880 887 000 001 000 
65 910 028 675 196 866 881 ‘881 887 892 000 003 000 
66 910 110 838 828 877 885 885 893 895 000 005 000 
‘67 910 305 871 842 883 887 887 897 897 000 006 000 
‘68 910 550 880 847 886 889 "889 900 899 000 009 000 
69 910 735 885 851 888 900 900 901 900 000 012 000 
70 910 820 886 852 888 900 900 903 900 000 017 000 
or 910 853 888 854 888 889 ‘889 903 900 000 023 000 
2 910 864 889 853 888 888 ‘888 903 899 000 031 040 
2 910 867 900 851 887 887 887 903 897 000 041 175 
74 910 867 900 850 885 886 ‘886 903 896 000 055 372 
75 910 866 900 849 884 885 ‘885 902 895 000 069 547 
‘80 910 839 875 827 870 858 ‘857 881 866 005 225 770 
1.00 912 801 840 772 840 828 ‘822 857 842 562 780 350 
1.20 908 799 845 186 845 837 827 859 849 790 870 000 
1.40 909 811 854 809 854 848 840 862 857 850 895 000 
1.60 913 839 873 837 873 869 858 880 879 872 904 000 
1.80 909 844 870 829 870 864 854 877 872 880 900 000 
2.00 904 841 868 827 868 861 851 874 871 880 897 000 
2.20 888 833 820 173 825 820 810 837 835 860 875 005 
2.40 875 832 803 787 809 803 792 818 812 868 870 049 
2.60 868 822 750 695 754 750 723 m2 167 858 850 058 
2.80 690 600 100 100 100 100 050 050 260 450 480 030 
3.00 630 470 070 020 070 070 072 122 400 465 383 022 
3.20 500 340 140 074 150 140 142 180 470 390 330 020 
3.40 379 260 140 078 140 140 120 150 350 310 245 018 
‘60 320 247 000 000 000 000 000 006 015 280 220 021 
3.80 310 257 000 000 000 000 000 000 020 285 250 035 
4.00 311 214 000 000 000 000 000 000 015 285 275 068 
4.20 251 200 000 000 000 000 000 000 017 190 190 065 
4.40 110 060 000 000 000 000 000 000 002 050 100 020 
4.60 012 000 000 000 000 000 000 000 000 000 000 000 
4.80 004 000 000 000 000 000 000 000 
5.00 000 000 000 000 000 : 000 000 000 000 
000 000 000 000 000 000 000 


E-396 > 


TRANSMISSION OF CORNING COLORED FILTERS (Continued) 


Transmittance 


Corning Glass Number 


A(u) 3060 3304 3307 3384 3385 3387 3389 3391 3480 3482 3484 3486 
22 000 000 -000 .000 000 000 .000 000 000 -000 000 000 
.28 000 000 .000 000 000 000 000 000 -000 000 000 .000 
-30 000 .000 -000 000 000 000 -000 000 .000 000 -000 000 
-32 -000 000 -000 -000 .000 000 005 000 -000 -000 000 -000 
34 -000 000 .038 .000 .000 000 010 .000 .000 000 000 .000 
36 .000 000 050 .000 .005 -000 O15 000 -000 -000 .000 .000 
-38 060 000 027 005 010 010 020 000 000 000 -000 .000 
40 410 .000 016 011 016 020 026 075 .000 000 000 -005 
41 seHly! -000 014 O11 016 020 025 425 -000 -000 .000 -005 
42 -604 000 014 010 015 019 -105 655 -000 000 000 005 
43 -665 .000 016 009 013 017 437 747 000 -000 .000 .005 
44 710 .000 022 005 O11 .050 -620 801 -000 -000 -000 005 
45 -748 -000 033 003 010 BPR) 714 838 000 000 -000 005 
46 -778 000 049 -002 008 -565 -780 860 000 -000 000 004 
47 -800 -000 .070 001 060 -690 -820 874 000 .000 -000 003 
48 819 000 -101 -005 410 -763 848 884 .000 -000 -000 003 
49 836 .003 143 088 640 -803 866 890 .000 -000 .000 002 
-50 850 .009 193 -350 2d -834 878 895 -000 -000 .000 .001 
51 -860 019 .250 595 -780 854 886 898 -000 -000 -000 045 
52 870 037 15 Pe) 817 -868 -890 -900 .000 000 003 425 
Ra) 875 -063 379 789 840 876 892 901 000 -000 AN: -710 
54 -881 -102 447 825 856 -883 894 -902 -000 015 -600 -792 
-55 884 146 -504 846 866 887 895 -903 .000 .230 774 823 
-56 886 -200 -560 -860 873 -889 894 -902 .020 -675 818 844 
PYs -885 Yip) -607 869 876 -890 893 -901 325 -850 839 -859 
58 883 310 -648 873 878 -889 892 -900 -710 885 854 868 
59 882 -360 -680 -876 877 887 890 898 829. 894 865 876 
-60 882 404 -705 877 877 -884 886 896 858 -900 873 882 
-61 882 438 -722 877 877 -881 884 893 869 -903 .880 -886 
-62 -882 466 135 875 876 -875 880 890 876 905 -885 888 
-63 882 488 144 871 874 871 876 -886 881 906 -888 889 
-64 883 -505 -748 865 872 866 872 -884 884 -907 -890 890 
65 885 e519) -750 -860 867 -860 868 881 885 -908 892 890 
-66 886 531 -750 856 863 856 865 876 886 -908 893 890 
-67 -888 543 -749 -850 858 851 -860 873 886 908 894 890 
-68 890 -552 -745 844 853 846 856 869 886 908 -893 889 
69 891 561 -740 837 -847 839 852 .865 885 -907 -892 887 
-10 -892 -569 -734 -831 842 834 847 860 -884 -907 -891 885 
7 893 574 -727 825 837 827 -842 -856 -882 -906 890 883 
72 893 575 -720 819 -831 822 -837 852 880 -905 888 -880 
ctB} 892 -576 -712 813 825 816 831 .848 877 905 886 877 
74 891 574 -702 807 -820 810 -826 844 874 -904 -885 875 
75 890 -570 694 -800 814 -805 -820 .840 .870 -903 -882 873 
80 871 -526 642 -770 865 -780 -775 815 837 878 846 829 

1.00 -830 435 -516 -715 -830 57)P25) -716 172 801 857 811 -781 

1.20 860 429 -500 -718 858 E735 -730 -782 807 859 819 193 

1.40 -901 475 540 -750 -900 -768 -768 810 828 -870 -837 817 

1.60 917 -580 -635 795 918 812 812 843 852 884 856 -841 

1.80 916 627 -675 -808 915 818 -820 849 847 882 -852 834 

2.00 -908 -620 -668 -800 909 822 817 846 847 884 -852 835 

2.20 -900 -630 675 -802 -900 823 810 840 -805 865 -829 -798 

2.40 -885 651 690 -800 885 825 811 842 -787 853 817 777 

2.60 -860 -650 -690 785 858 -815 -800 -840 .725 818 -757 -718 

2.80 550 345 390 phy 670 360 340 -440 050 060 110 060 

3.00 379 320 360 318 348 348 322 423 080 088 -190 088 

3.20 315 240 .290 -268 ae 324 -290 %EB) 150 -158 -270 145 

3.40 -250 151 190 218 .289 .288 .255 BRE) 120 -132 -140 090 

3.60 .231 -130 -150 217 266 .280 .249 EH .000 .000 000 .000 

3.80 258 -140 -160 228 .270 298 267 376 000 000 000 .000 

4.00 .283 -140 be) -220 .280 -290 -260 365 000 .000 000 000 

4.20 -200 090 125 143 210 .210 -178 288 .000 000 .000 -000 

4.40 -100 020 030 -025 080 -070 040 115 000 000 000 .000 

4.60 -008 -008 010 -007 -002 003 -000 009 000 -000_ 000 000 

4.80 000 .005 -009 000 .000 -000 -000 000 000 .000 .000 .000 

5.00 000 -001 -008 000 .000 000 -000 .000 000 .000 -000 -000 
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TRANSMISSION OF CORNING COLORED FILTERS (Continued) 


Transmittance 


ee eee __ eee 


Corning Glass Number 


j 3718 3750 3780 3850 3961 3962 3965 3966 4010 4015 4060 4084 
i 
000 000 000 000 000 000 .000 000 000 000 000 000 
000 000 000 000 000 000 .000 000 000 000 000 000 
004 000 000 000 000 000 018 055 .000 .000 000 .000 
030 000 .000 .000 000 018 192 375 000 .000 001 018 
550 215 000 005 020 125 430 630 000 .000 021 128 
665 327 000 350 085 270 558 710 .000 .000 080 248 
480 113 .000 675 185 395 636 781 000 .000 178 216 
443 088 .000 749 218 426 651 .788 .000 000 228 180 
465 088 000 788 248 453 666 795 .000 .000 281 151 
560 135 000 812 269 474 678 800 000 .000 335 136 
675 255 006 828 290 494 693 806 .000 .000 388 140 
748 410 028 841 313 519 109 816 .000 005 434 163 
780 472 058 850 331 538 724 824 .006 025 AB 200 
803 570 092 858 346 556 737 831 021 073 506 247 
800 555 088 865 361 570 748 836 050 145 527 303 
802 550 095 870 370 582 756 840 100 245 535 370 
824 597 152 874 376 590 762 842 160 350 528 430 
862 720 325 878 377 594 165 843 220 455 503 465 
894 825 595 881 373 593 765 841 252 537 460 467 
904 853 17 883 364 588 761 838 247 582 400 438 
905 860 763 884 354 579 764 833 207 594 325 376 
906 864 783 884 342 569 .746 827 153 572 252 303 
907 867 795 883 331 559 736 821 096 525 183 225 
907 869 .799 882 317 547 724 813. .054 457 125 157 
907 870 804 880 298 529 706 802 026 385 083 .107 
907 870 811 877 276 508 685 .790 O11 311 053 073 
908 .876 826 876 251 481 662 775 004 245 033 .048 
908 880 835 875 225 452 636 757 .000 .190 .020 034 
909 881 842 874 299 423 610 739 000 145 012 024 
909 884 848 875 217 392 577 719 .000 A115 .007 018 
910 885 854 876 147 359 546 698 .000 098 .004 015 
910 887 859 877 125 326 515 675 000 084 001 012 
O11 891 864 880 104 297 482 652 .000 075 .000 010 
913 896 869 883 086 265 450 630 .000 075 .000 .009 
914 900 873 885 063 235 418 603 000 071 .000 008 
915 901 877 887 055 206 385 576 000 065 .000 .007 
915 904 880 888 042 279 352 550 000 067 .000 007 
915 905 883 888 032 155 322 524 000 .070 .000 .007 
915 906 885 889 025 133 294 496 000 .075 .000 .007 
915 907 885 888 018 114 266 472 000 080 .000 007 
915 907 882 887 014 097 242 448 000 084 .000 008 
914 906 882 886 010 084 220 424 000 086 .000 .008 
902 875 855 863 000 033 120 310 .000 109 .000 013 
899 860 882 820 000 002 038 158 000 215 018 .100 
898 882 898 850 .000 002 .040 161 .007 393 .158 303 
880 810 855 894 002 018 100 270 058 549 404 1548 
882 805 855 905 007 050 .190 390 162 663 612 710 
900 844 907 904 008 057 201 408 299 .740 .740 “791 
897 819 909 895 011 070 228 435 422 783 817 830 
888 720 900 870 021 105 277 ATS 518 803 .840 - 792 
865 668 890 850 037 .140 320 512 597 817 862 .808 
840 570 860 800 050 005 339 515 634 813 870 .740 
460 075 620 200 022 092 135 085 270 460 .520 010 
282 028 465 165 033 133 200 230 260 418 620 033 
252 016 420 120 054 150 247 294 204 345 642 .128 
175 007 370 070 048 112 165 200 131 235 631 130 
150 003 351 045 003 008 016 018 121 192 634 006 
168 000 368 .067 007 015 035 048 125 200 .600 016 
182 .000 370 080 .006 010 020 022 123 200 557 .006 
1 20 000 300 040 005 013 022 021 070 130 422 001 
‘ .000 .140 005 001 001 .000 001 002 015 135 .000 
002 .000 010 000 .000 .000 000 000 000 .000 012 .000 
000 .000 .000 000 .000 000 000 000 000 000 002 .000 
000 .000 .000 000 .000 .000 .000 .000 000 .000 .000 .000 


E-398 


TRANSMISSION OF CORNING COLORED FILTERS (Continued) 


Transmittance 


Corning Glass Number 


4303 4305 4308 4309 4445 4602 
.000 000 000 000 000 -000 
000 000 .000 .000 -000 -000 
000 .000 .000 000 000 -000 
.000 -000 000 000 000 000 
-000 -000 -000 000 -000 .001 
-000 -000 -000 022 -001 106 
O11 .060 -190 394 018 -505 
188 -380 580 .740 114 755 
390 590 -740 -831 -248 827 
545 -123 826 884 400 -835 
588 -750 840 887 -454 -845 
-624 -770 850 890 -505 846 
-654 -786 857 892 -550 851 
-680 798 862 894 Se) 856 
-698 -809 867 -897 -631 -857 
712 815 869 898 -659 -856 
“vib 814 866 -897 -678 -861 
-705 -802 856 894 -689 -866 
-678 -780 838 885 -687 869 
-636 -740 810 872 -673 870 
-570 685 -170 -850 -641 869 
480 -610 714 817 586 866 
387 -525 -650 781 -520 863 
288 -430 -576 736 437 865 
-205 340 -502 683 2359) 869 
132 whe) 422 -627 275 -868 
-082 184 345 565 202 863 
047 127 PAU -505 144 856 
026 -087 218 447 -102 848 
013 -057 -170 393 068 -838 
006 036 aout 341 046 824 
-001 022 -100 296 031 -806 
-000 013 .074 256 020 -787 
000 007 -056 221 013 -167 
000 004 042 191 008 -745 
-000 002 033 -167 006 772 
000 -001 .025 146 003 695 
.000 -000 -020 128 001 665 
-000 000 016 116 000 -634 
000 -000 013 104 000 -600 
-000 -000 010 096 000 565 
-000 000 009 088 -000 531 
-000 000 -007 083 -000 496 
000 -000 006 079 -000 463 
-000 -000 005 075 000 -430 
000 -000 -008 080 003 258 
000 005 045 -188 056 019 
013 -060 166 aie 269 009 
-080 180 -342 542 re yA | 016 
210 342 -500 -658 701 035 
-350 -482 -617 BEY? oe 059 
475 590 -690 7 3 -839 048 
-560 -653 -120 778 -850 .038 
-635 -704 Bie 791 870 045 
-663 -710 -748 -770 -861 -066 
.260 -370 .370 250 .280 018 
.249 .250 -203 212 395 -000 
202 212 145 168 451 000 
«ldo 136 084 107 449 000 
124 .120 078 -077 -470 000 
132 125 082 083 470 000 
132 131 094 .090 -448 .000 
078 .073 050 042 -320 -000 
008 009 008 002 100 -000 
-000 000 -000 -000 007 .000 
-000 -000 -000 000 000 000 
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4784 


5030 


5031 


TRANSMISSION OF CORNING COLORED FILTERS (Continued) 


Transmittance 


Corning Glass Number 


Au) 5113 5120 5300 5330 5433 5543 
sad a ee a, 

22 .000 000 -000 .000 .000 .000 
24 .000 -000 .000 000 .000 .000 
26 .000 -000 -000 .000 .000 .000 
.28 000 000 -000 000 000 000 
-30 000 000 000 002 .000 000 
.32 000 .000 000 .250 .000 -000 
34 000 .000 -000 622 .000 .000 
-36 035 018 000 -196 -100 120 
38 .200 540 .000 835 350 -380 
40 371 -670 000 865 585 -600 
41 resi 190 .000 850 636 -635 
42 337 805 000 823 665 646 
43 272 560 .000 783 674 -635 
44 198 -386 000 725 665 602 
45 118 485 000 -650 635 -550 
46 .055 475 -000 ep) 577 465 
47 013 370 .008 455 467 335 
48 -000 385 026 355 wy 190 
49 000 685 085 .270 .205 .090 
-50 000 -660 -125 197 120 040 
51 000 -390 106 145 -060 013 
py -000 305 094 110 024 .002 
53 .000 175 064 085 .008 000 
-54 000 -610 -149 068 005 .000 
oh) 000 817 147 055 006 000 
56 000 .230 087 043 007 000 
57 .000 125 013 .032 .000 -000 
58 -000 .000 .000 .022 .000 .000 
ah) .000 006 .000 016 .000 -000 
.60 000 180 .000 012 -000 .000 
61 .000 545 .000 009 .000 -000 
62 -000 -825 .000 010 000 -000 
63 .000 838 .000 013 .000 000 
64 .000 878 000 015 .000 000 

- 65 000 893 .000 015 -000 000 
66 .000 -883 000 014 -000 .000 
67 000 820 -000 013 -000 -000 
68 -000 -705 -000 O15 .000 -000 
69 000 -743 -000 022 -000 -000 
70 000 860 -000 041 .000 -000 
=i -000 876 000 085 000 .001 
=1P4 000 815 000 165 -000 002 
73 -000 435 -000 285 000 002 
74 000 045 000 -460 -000 002 
“> .000 055 000 645 .000 001 
80 .000 .030 -000 900 005 -002 
1.00 .000 860 003 -800 010 O15 
1.20 000 770 026 .570 030 020 
1.40 .000 550 072 410 060 040 
1.60 000 -620 -200 405 116 060 
1.80 -000 580 -265 -425 172 090 
2.00 010 -580 374 476 343 247 
2,20 .071 747 533 35 475 -400 
2.40 190 400 370 352 575 520 
2.60 -203 -530 523 540 580 532 
2.80 -100 250 -265 007 162 132 
3.00 080 -080 .202 012 gOS, 151 
3.20 .068 072 .180 -082 131 -105 
3.40 030 029 131 -003 079 065 
3.60 021 017 103 -000 061 030 
3.80 023 021 093 000 068 032 
4.00 040 025 112 -000 071 039 
4.20 019 010 069 .000 020 01S 
4.40 -001 .001 .007 -000 .000 -000 
4.60 000 .000 -000 -000 -000 000 
4.80 000 .000 .000 -000 -000 .000 
5.00 000 .000 .000 000 000 .000 


5562 


5572 5840 
.000 -000 
000 .000 
000 000 
000 000 
-000 -001 
045 242 
325 -600 
660 682 
-805 392 
874 000 
873 000 
865 000 
857 .000 
845 000 
-832 000 
-808 -000 
-765 -000 
693 .000 
-605 000 
23 .000 
-430 .000 
-328 000 
247 -000 
216 000 
246 000 
.285 .000 
258 .000 
175 -000 

116 000 
113 000 
123 000 
126 000 
120 000 
Nd 000 
-120 -000 
-165 000 
265 .000 
425 -000 
-615 .000 
-756 .007 
-837 .020 
874 037 
889 .060 
-895 -086 
-898 080 
-895 009 
-880 000 
690 .000 
-640 .004 
625 .002 
635 .000 
-750 000 
.780 .000 
-780 .000 
.745 000 
470 .000 
315 -000 
.200 .000 
100 -000 
.049 002 
037 .001 
042 005 
020 002 
002 .000 
-000 .000 
000 .000 
.000 -000 


TRANSMISSION OF CORNING COLORED FILTERS (Continued) 


Transmittance 


Corning Glass Number 


5970 7380 7740 7905 7910 8364 9780 9782 9788 
000 000 000 000 012 000 000 000 000 
000 000 000 360 -505 000 000 000 000 
000 000 000 495 -780 000 000 000 000 
000 000 004 590 -855 000 000 000 000 
000 000 321 720 877 000 000 000 000 
138 000 722 825 -900 000 000 000 000 
600 000 851 880 -903 002 015 000 060 
799 440 889 910 -905 083 290 060 470 
742 795 900 915 -906 136 590 445 770 
190 892 916 920 -920 296 725 747 885 
029 904 915 920 -920 273 705 790 895 
000 910 915 920 -921 232 770 818 902 
000 913 914 920 -923 191 778 836 905 
000 915 913 920 -924 157 801 847 906 
000 916 913 922 925 144 814 855 906 
000 917 914 922 925 140 823 860 906 
000 917 915 922 -925 141 832 863 906 
000 917 915 923 -925 146 839 863 905 
000 918 915 930 926 152 843 859 904 
000 918 915 925 -926 166 843 848 900 
000 919 ois 925 927 178 838 825 893 
000 919 916 925 928 190 824 784 880 
000 919 916 923 928 196 798 720 862 
000 919 916 926 Lyk) 198 756 627 831 
000 920 917 923 929 197 697 515 787 
000 920 917 925 -930 199 615 380 728 
000 919 918 925 -930 206 518 255 655 
000 918 919 925 -930 217 414 150 570 
000 918 920 925 -930 222 302 075 475 
000 920 920 925 -930 215 215 032 380 
000 920 920 925 -930 196 135 010 290 
000 920 920 925 -930 175 080 002 210 
000 920 919 926 -930 16] 042 000 145 
000 920 919 927 -931 156 021 000 094 
000 920 918 927 931 162 008 000 059 
000 920 917 927 932 176 003 000 035 
000 920 916 928 -932 200 000 000 020 
000 920 916 927 -932 228 000 000 010 
007 921 915 927 932 248 000 000 005 
036 921 915 928 932 251 000 000 001 
085 922 914 926 933 237 000 000 000 
145 922 912 926 933) 223 000 000 000 
222 922 910 926 933 210 000 000 000 
323 921 909 927 934 197 000 000 000 
385 921 907 928 934 180 000 000 000 
287 918 890 930 -932 110 000 000 000 
032 910 860 930 928 032 000 000 000 
021 910 860 925 -928 032 000 000 005 
109 906 870 925 -930 062 018 000 080 
088 910 892 931 -930 137 131 011 266 
040 903 896 931 -930 182 317 085 430 
008 900 897 934 929 171 440 216 512 
002 898 875 934 -835 184 440 278 455 
009 890 850 930 -890 225 440 325 433 
018 860 820 920 -780 258 280 212 252 
030 375 140 908 180 145 060 040 060 
030 425 360 880 695 130 ,000 000 000 
030 380 490 861 -760 125 000 000 000 
020 310 270 670 620 099 000 000 000 
015 270 010 111 -080 115 000 000 000 
020 275 040 270 .240 142 000 000 000 
030 260 013 170 150 172 000 000 000 
017 180 026 250 230 158 000 000 000 
002 040 004 085 .080 078 000 000 000 
000 000 000 050 020 010 000 000 000 
000 000 000 000 .000 003 000 000 000 
000 000 000 000 000 000 000 000 000 
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TRANSMISSION OF WRATTEN FILTERS 


Compiled by Allie C. Peed, Jr. for The Eastman Kodak Company 


Data condensed from Kodak Wratten Filters for Scientific and Technical 
Use published by the Eastman Kodak Company, manufacturers of the 

ers. i : 
alters following pages give (1) percentage luminous transmittance at wave 
lengths from 400 to 700, at intervals of 10 for the standard illuminant | Cc 
adopted by the International Commission of Illumination, (2) dominant 
wave length in millimicrons, and (3) percentage of excitation purity. Values 
of wave length followed by ‘‘c’’ indicate the complementary wave lengths 
of purple filters which do not have a dominant wave length. : 

All colorimetric specifications are based on the 1931 standard ICI colori- 
metric and luminosity data. , 

The transmittance data are given as representing standard samples of 
the filters. They are intended only for the information of users in choosing 
filters which will meet their requirements. Values taken from the tables of 
data should not be used by research workers as representing precisely the 
absorption characteristics of a particular filter. If such precise data are 
needed, they should be determined for the particular filter being used. 

Where the spectra extend into the ultraviolet this fact is indicated by an 
asterisk (*) in the transmission tables immediately beneath the filter number, 
and quantitative data are not given, The manufacturer should be con- 
sulted for this information. Transmission in the ultraviolet of wave lengths 
less than 330 will be eliminated in the case of cemented filters, as glass 
absorbs ultraviolet radiation of wave lengths shorter than about 330g. 

Stability ratings are given as three letter combinations following the filter 
description in the table below. In establishing the stability classifications 
each filter is exposed to a selected light source for a specific time interval. 
The following grading system is used to describe the result: 


Class A—stable 

Class B—relatively stable 
Class C—somewhat unstable 
Class D—unstable 


The classification letters, for example, AAA, describe the stability to the 
following three exposure tests in this order: 

1. Two weeks’ exposure to daylight in a south window 

2. Twenty-four hours’ exposure to a “‘ Fade-Ometer”’ 

3. Two weeks’ exposure at two feet from a 1000-watt tungsten lamp. 

Filters are supplied in two forms; as lacquered gelatin film, or as a gelatin 
film cemented between pieces of optical glass. Filters in glass are cemented 
between sheets of plane-parallel glass, which is surfaced in quantities and is 
of sufficient accuracy for general photographic work, and for most scientific 
purposes. 

Most Wratten Gelatin Filters are stocked in 2- or 3-inch squares. Stocks 
of 2- or 3-inch square filters cemented in glass are maintained only in filters 
usually used for general photographic work. 

The booklet ‘‘ Kodak Filters and Lers Attachments”’ gives more valuable 
information on this subject. 


FILTER DATA 


No. Description, use, and stability 


Description, use, and stability 


Colorless 


0 For pempensslite thickness of other gelatin filters in optical oe Sete ee AAA. High Me t ; d fotlithe Kodak 
systems, : ed color separation from transparencies and for the 

1 Absorbs ultraviolet below 360 mu, DDD. Fluorescence Process. Strong contrast effects. Copying blue- 

1A |Kodak Skylight Filter—Reduces excess bluishness in outdoor prints. Tungsten tricolor projection, AAA. 
color photographs in open shade under a clear, blue sky, ACA. Magentas and Violets 

2 . Yellows 30 Green absorption, BBC. 

2 Absorbs ultraviolet below 410 my, ACA, 31 Green absorption, CCA 

3 Light yellow, CCD. * 32 Minus green CCD. ‘ 

3N5 | No. 3 plus 0.5 neutral density, AAA. 33 Strong green absorption, CCB. 

4 ai Bee ee on nets cone an panchromatic materials 34 Violet, CDD. ; 
or outdoor scenes, including sky, Cc. 4 ion— 

6 Ki—Light yellow—Partial correction outdoors, BBA. ase tag rarity tiem amy 

8 K2—Yellow—Full correction outdoors on Type B panchromatic 36 Dark violet, CCC. : 
materials. Widely used for proper sky, cloud, and foliage ‘ Blues and Blue-greens 

SNS rendering. Green separation for Fluorescence Process, AAA. 38 Red absorption, BCA. 

9 No “eed a pagitral cenaiy MN Cat ae Ee : oo Hed absorption. Increasing contrast in visual microscopy, BBB 

: one 2 ‘ig ae aed Bech 

7 «ith blask-and-white ms), ‘ane photography Siri control in printing motion-picture duplicates (glass) 
—Greenish yellow. Correction for tungsten light on Type B 40 Green for two-col hot h BC. 
panchromatic materials; also for daylight correction with 44 Minus reds Two-coltin peneral y, (oungn ey ts 
Type C panchromatic materials in making outdoor portraits, 44A | Minus red, DDD. 

12 Me skies, or lightening foliage, AAA, 45 Contrast in microscopy, DDD. 

13 ities ES Haze cutting in aerial photography, AAA. 45A | Highest resolving power in visual microscopy, CDC. 
ae os be ce lace for Type C panchromatic ma- 46 Blue projection (experimental), DDD. 

Teale Ln ia in sys en igh t, ABA, , 47 Tricolor blue for direct color separation and from Kodak Ektacoloi 
mars . he _Overcorrection in landscape photography. Film for Dye Transfer. Contrast effects in commercial pho 
ew ast control in copying and in aerial infrared photography, joprephy: Tungsten and white-flame-are tricolor projection 

16 |Blue absorption, AAB i : 

: OF Dd Ae 47B | Tricol 1 i 

18A | Transmits ultraviolet and infrared only (glass), AAA, Kodak Hinder ewer ec creeks 

Aas Sips Oranges and Reds 48 Green and red absorption, CBC. 

gan ie. eh and blue-green absorption, CBB. 48A | Green and red absorption, AAB 
ellow-orange. For increasing contrast in blue preparations in 49 Dark blue, BCB : 

o3A Farad alas hae yellom, B - 49B | Very dark blue, BBB 

‘ -color projection—contrast effects, BAB. 50 : : i 

24 ery for two-color photography (daylight or tungsten). White- Mair Skee yh ek vGresnaal 

25 |a i nates tricolor projection, AAB. 52 Light green, AAB 
—Tricolor red for direct color separation. Contrast effects in 53 Medium green, CCB 
ee mere photography and in outdoor scenes. Two-color 54 Very dark green AAA 
ata Vifgadon Aerial infrared photography and haze cut- 55 Stereo green, BEC. : 

A 56 Very light green, CBC. 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


FILTER DATA 


Description, use, and stability 


Greens (Continued) 


Green for two-color photography (daylight), CBC. 

Light green, BBC. 

Tricolor green for direct color separation. Contrast effects in 

commercial photography and microscopy, BBC. 

Green for tricolor projection (whité-flame-arc), BBB. 

Very light green, BBB. 

Green for two-color photography (tungsten), BDC. 

Green color separation from transparencies and Kodak Ekta-color 

Film. Tricolor projection (tungsten), ABC. 

Red absorption (light), CDB. 

Red absorption, ADB. 

Red absorption, CCD. 

Contrast effects in microscopy and medical photography, DDC. 

Red absorption (light). Two-color projection, CDC. 
Narrow-band 

Dark red. Infrared photography. Color separation for Kodak 

Ektacolor Film (with tungsten), ABC. 

Dark orange-vellow, CCC. 

Dark yellow-green, ABB. 

Dark green. Mercury green, BBC. 

Dark blue-green, ACC. 

Dark violet (compound filter), DDD. 

Transmits 546 my mercury line (glass plus gelatin), AAA. 

Transmits 546 my mercury line (glass plus gelatin), AAA. 
Photometrics 


Description, use, and stability 


Light Balancing 
For Kodachrome Film, Daylight Type, and photographic flood 
lamps, ABA. 
Yellowish. For warmer color rendering. 
Yellowish. For Kodak Ektachrome Film, Type B, with photo- 
graphic flood lamps. 


Yellowish. For warmer color rendering. 

Yellowish. For Kodachrome Film, Type A, with flash lamps. 

Yellowish. For Kodachrome Film, Type A, with flash lamps. 

edlowish: For Kodak Ektachrome Film, Type B, with flash 
amps. 

Bluish. For cooler color rendering. 

Bluish. For Kodachrome Film, Type A, with 3200 K lamps. 

Bluish. For cooler color rendering. 


Bluish. For cooler color rendering. 

Yellowish. For 16 mm Commercial Kodachrome Film and day- 
light exposure, BBB. 

me For Type A Kodak color films and daylight exposun 


Orange. For Kodak Ektachrome Film, Type B, and dayligh 
exposure, BAB. 
Miscellaneous 
Photographic sensitometry. Corrects 2360 K to 5500 K, AAA. 
For infrared photography. Absorbs visual. 
Absorbs visual, transmits infrared. 
For infrared photography. Absorbs visual. 
For infrared photography, AAA. 
placrow bend viewing filter for judging brightness scale of scenes 
Neutral filters for controlling luminance, AAB. 
Dichroic absorption, AAA. 
Correction filter for Barrier-layer photocell, ABA. 
Correction filter for S-4 type photocell, AAA. 


Percent transmittance 


Bluish. Photometric filter (visual), BAB. 
Bluish. Photometric filter (visual), BAA. 
Bluish. Photometric filter (visual), AAA. 
Bluish. Photometric filter (visual), AAA. 
Bluish. Photometric filter (visual), BAA. 
Yellowish. Photometric filter (visual), BBA. 
Yellowish. Photometric filter (visual), AAA. 
Yellowish. Photometric filter (visual), BCA. 
Yellowish. Photometric filter (visual), AAA. 
Wave = Novd = 
length 0. 0 No. 1 No. 1A o. B ° 
400 88.0 85.0 59.0 19.10) ease ch bh operat cb 
10 88.5 85.5 76.0 ASO We tie cy Us ote ea 
20 88.9 86.0 82.0 GB TIO Ne caatern stellt ope te oes 
30 89.3 86.5 84.6 75.3 (Oe tell Wee Sia 
40 89.6 87.0 86.0 80.0 eS le site ste 
50 89.8 87.4 86.8 83.0 11.5 1.59 
60 89.9 87.8 87.2 85.2 38.0 9.40 
70 90.1 88.2 87.5 86.7 68.0 18.5 
80 90.3 88.5 87.3 88.1 80.8 23.5 
90 90.4 88.7 86.8 88.8 85.2 25.5 
500 90.5 88.9 86.3 89.5 86.9 26.3 
10 90.6 89.1 85.5 89.9 | 87.8 26.7 
20 90.7 89.3 84.8 90.3 88.4 27.0 
30 90.7 89.5 84.3 90.5 89.0 a wee 
40 90.8 89.7 84.0 90.6 89.5 27.5 
50 90.8 89.9 83.9 90.7 89.8 27.8 
60 90.9 90.1 84.1 90.8 90.1 27.9 
70 90.9 90.2 84.8 90.9 90.4 28.0 
80 90.9 90.3 86.0 90.9 90.6 28.4 
90 91.0 90.4 87.4 91.0 90.7 29.0 
600 91.0 90.5 88.5 91.1 90.8 29.5 
10 91.0 90.5 89.5 91.2 90.9 29.5 
20 91.0 90.6 90.2 91.3 91.0 29.3 
30 91.0 90.6 90.6 91.3 91.0 29.1 
40 91.1 90.7 90.8 91.4 Ola 29.0 
50 91.1 90.7 91.0 91.4 91.2 29.4 
60 91.1 90.8 91.1 91.5 91.3 29.6 
70 91.1 90.8 91.1 91.5 91 4 29.8 
80 91.1 90.9 91.1 91.6 91.5 30.0 
90 91.1 90.9 91.1 91.7 91.6 30.2 
700 91.1 91.0 91.1 91.8 91.7 31.0 
Luminous 
transmit. 90.8 89.9 85.9 90.5 88.3 27.4 
Dominant 
wave Igth. | 571.0 | 575.0 | 498.0 | 570.0 | 569.5 | 570.5 
Excitation 
nuritv. os! 1.5! 1.2] 5.71 60.01 56.3 


* Some transmission below 400 mp. Consult the manufacturer. 
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OH OD AAMARWHHOODARNODARHEMNNIOOS 


.3 No. 3N5 No. 4 


No. 6 No. 8 | No. 8N5| No. 9 No. ll No. 12 
x 
Fetal Sie Ga ahs ie ae 
Puc a aia, (Raia as |e A et ie gt 
Olah ee eek Pe bS Se Oro tee oe. 
915 Pee Eee eS Re O.2g Mean 
Te cies de RN ot MRD ‘et hae 
O76 Pee hy eek ede: 1.32 tees. 
8070, 2 0.284 0164 nea. a boweess 
52.3| 5.50| 2.0 i784 12.9 Wee: 
65.8 | 19.0 6.3 $3315) 26.0 4b.2t s: 
7608.\ 41.0) 1 43.2° 4907-4 aay Wee: 
83.5 | 63.5 | 20.0 | 34.5 | 55.0 a) 
87.0 | 78.0 | 24.3 | 48.8 | 60.0 | 17.3 
g8.4| 84.1 | 26.7 | 62.0 | 60.2 | 55.0 
39.0 | 86.5 | 28.0 | 76.0 | 57.8 | 77.8 
39.4 | 87.7 | 28.6 | 83.8 | 54.2 | 86.0 
39.7 | 88.4 | 29.0 | 87.0 | 50.0 | 88.4 
g9.9 | 88.8 | 29.3 | 88.3. | 44.8 | 89.4 
90.1] 89.2 | 29.5 | 88.8 | 38.9 | 89.7 
90.3| 89.5 | 29.6 | 89.1 | 33.1 | 90:1 
90.5| 89.8 | 29.8 | 89.3 | 27.6 | 90:3 
90.6 | 90:1 | 29.9 | 89.5 | 22:7 | 90.4 
90:7 | 90:3 | 29.6 | 89.7 | 19.0 | 90:5 
90:8| 90.5 | 29.4 | 89.8 | 14.9 | 90.7 
90:9 | 90.7 | 29:1 | 89.9 | 11.4 | 90.8 
91.0| 90.9 | 28.8 | 90.0 9:10 | 90.9 
91.1| 91.0 | 28.9 | 90.1 8.05 | 91.0 
91.2] 91.1 | 29.2 | 90.1 7.50 | 91.1 
91.2] 91.2 | 29.4 | 90.2 7:05 | 91.2 
91.3| 91.3 | 29.5 | 90.2 6.50 | 91.2 
91.4| 91.4 | 29.7 | 90.3 6.10] 91.2 
91.5| 91.5 | 30.2 | 90:3 6.20 | 91.3 
87.5 | 82.7 | 27.0 | 76.6 | 40.2 | 73.8 
570.3 | 571.8 | 572.0 | 574.4 | 550.3 | 576.1 
44.7{ 85.2 | 84.0 | 91.4 | 60.7 | 97.8 


Wave 
length 
400 z 
10 eae : 
20 ble 
30 0.18 
40 0.50 
50 1.35 
60 4.08 
70 11.0 
80 23.5 
90 39.0 
500 50.8 
10 65.2 
20 56.5 
30 55.0 
40 51.0 
50 46.0 
60 39.2 
70 32.0 
80 25.1 
90 18.2 
600 13.5 
10 9.60 
20 6.40 
30 3.66 
40 2.20 
50 1.58 
60 1.74 
70 2.62 
80 3.55 
90 4.48 
700 5.25 
Luminous 
transmit. 34.5 
Dominant 
wave lIgth, | 542.0 
Excitation 
purity. 57.5 
Wav 
length No. 32 
00 38.0 
10 37.9 
20 40.0 
30 43.0 
40 55.5 
50 66.0 
60 66.0 
70 57.0 
80 40.0 
90 21.0 
500 9.56 
10 2,51 
20 0.13 
SOC ahem i 
Cle ee nea 
ee oil | ener 
CO ew elite 
10) oe Pens 4 
SOM Hy y day 
90° Pies 
600 6.04 
10 41.0 
20 75.0 
30 86.1 
40 89.0 
50 90.0 
60 90.6 
70 90.7 
80 90.8 
90 90.9 
700 91.0 
Luminous 
transmit. 12.5 
Dominant 
wave Igth. | 551.7. 
Excitation 
purity. 79.6 


* Some transmission below 400 mu. 


TRANSMISSION OF WRATTEN FILTERS (Continued) 


© 
° cet Xe: Pe 
SO & BW BUINAOURHONHKONWUIAGHIHKOS 


— 
CUNbhlarKOO] #- 
i) 
a 


498.0. 
88.3 


Percent transmittance 


aan 

PED| | Basseetee: | wetter 
HOU] cota tae i savessners 
60.0 Th Oe eee 
81.0 47.0 4.55 
87.0 69.6 37.3 
88.5 82.7 72.3 
89.0 85.8 82.9 
89.5 87.2 86.4 
89.8 87.9 87.8 
90.0 88.5 88.5 
90.1 89.0 89.0 
90.2 89.4 89.3 
90.3 89.6 89.7 
90.4 89.8 89.9 
90.5 90.0 90.2 
90.6 90.2 90.3 
35.8 25.0 17.8 
595.1 | 602.7 610.6 
99.9 | 100.0 100.0 


Percent transmittance 


Qo 
@ Py . . . . . 
OH O&O NWOUNADUIMROOD 


100. 


BOO aalgier cere 
DP AH al ee ranean 
ASO Ol ice slarss .50 
COB eens ae .0 
TOON lh ee eit .0 
8420 Mi caen'd > 80.6 
(Ce | agers 85.4 
BT Bice a » «pes 87.3 
B90. tasiouan 88.1 
8O.6ule esas 88.7 
QOV OM ere avetras 89.0 
O02 sl0 § aces 89.5 
OO. Saige ti 89.9 
DOES Setrrecetai 90.2 
00265) en cir 90.4 
0064) Bremer. 90.5 
QO Manito 90.5 
90.8 0.25 90.6 
90.8 1.20 90.6 
57.7 0.0014) 45.6 
582.7 |700.0 588.9 
99.3 1100.0 99.9 
No. 34 | No. 34A | No. 35 
* * * 
64:0 \lmaeis 48.0 
70.1 0.1 57.0 
72.0 40.0 57.6 
68.4 69.7 47.5 
58.2 68.7 29.5 
42.3 56.2 12.3 
25.2 40.5 3.5 
1201 23.8 0.25 
a7 OFS nl wen srt 
0.2 OSA ase sicts 
iy he O337] Beate 
= ONO OCIS oe oe 
Wie 1.0 Ra ts 
eh 6.3 Het, 2B 
0.4 77S te | teases 
4.0 45.0 0.1 
20.7 65.0 3.0 
45.2 77.3 19.0 
66.5 85.0 43.5 
78.8 88.2 66.0 
85.0 89.8 ia aa 
1.3 2.9 0.45 
424.0 | 564.8 | 566.8 
94.4 91.4 96.3 


No. 36 | No. 38) No. 38A | No. 39| No. 40 
* * * * 
36.5 60.5 33.4 85:2 ly cae 
45.5 66.5 41.2 78 2h eee 
45.5 72.5 53.0 COS er ers 
32).7 75.3 58.0 63). 3] mnuetaes 
15:2 76.2 58.8 63:63) te soe 
3.7 75.9 57.6 Hl te |e ee 
0.35| 74.8 55.2 28.5 3.16 
Date 73.4 51.9 Ne fieds 21/6 
eas 71.6 48.5 10.2 44.7 
AIR 69.5 44.6 4.00) 61.4 
wy che 66.7 40.2 1,33] “7012 
efile ale 63.9 35.8 0.35| 72.4 
haan aveqs 60.8 31.7 eae S 70.5 
Mee wa 57.0 27.2 nats 64.8 
; ae 52.6 22s ieee 6595 
pbvecske 48.0 17.6 Speen 44.2 
a geek 42.8 12.9 Siete ee 32.5 
HAAIND 37.0 B78 ol ears 20.3 
oee 30.6 (ACTS leecpestins 9.56 
Ackee 25.5 O48 Bl et eraes 3.20 
ate state 20.9 2.09 ae 1.10 
er 16.8 1 Util AS 2 0.32 
HSE 12.9 | ,0.59)|) ~.... | 2.0. 
artes 10.0 O28 ol 2 oye cherel weeds 
ApS 7.79 Lipo I) A Re el acs lees Ac 
Oh sof 6.6815 ants alate eine meee 
0.21 (TAU ee | Hk PW Se | fee lle Bee 
7.5 BO) see aadeten dl cegeatede alleen 
29.0 All Ree iate 0.50 0.80 
55.0 490). Gee ote 4.06 6.99 
71.3 LAU Nek eo 17.8 23.5 
0.25) 42.5 17.3 12 33.6 
566.4.| 483.5 | 478.9 450.6 | 516.2 
97.8 41.8 69.8 98.9 48.5 


Consult the manufacturer. 
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0 
3 
4 
ne 
6 
4 
89.4 
0 
.3 
4 
3 
6 
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. 30 


> 
iS) 
AOWBACHHK APD 


o 


© 
Se oest eS: 
Q HR RKODODIUNUAROCOT 


ao 
i) 
00 GO G0 GO GON O NI CON 


is] 
o 


.95 


0 
26 
67 
84 
8 
8 
9 
9 
9 


-63 
0 
2 
0 
8.1 
9.8 
0.2 
0.4 
0.5 


ooo 
Ooo 
onn 


RMNNWWwWNe 
CWOKKORUPOON 


Wave 
length No. 45A | No. 46 | No. 47 ) No. 47B | No. 48 | No. 48A | No. 49 | No. 49B | No. 50] No. 52 | No. 53 | No. 54 
* * * * * * * * * i 
200 - tt; Moms 2: 1,20 7.80} 16.0 0.96 5.65 3.30 170 0.45 Po Ee Pd (eee see 
10 9S 4G. h 0.60} 17.4 29.5 3.16} 10.0 4.28 2.00 0.39 DOL cae ae Woe ds ac 
20 By Our Bic: 0.80} 34.0 43.6 8.25) 16.0 6.93 3.55 0.59 O80 jiscak. cae feos tece 6 
30 1.00 5.98) 47.0 50.0 15.0 21.0 11.2 7.00 2.63 O44 eR cpap Pate ae ace 
40 8.81 19.0 50.3 47.2 22.6 25.0 18.9 13.0 8.90 Os 4D he cas aae lh mere dace 
50 AT. 4 30.1 48.3 36.0 30.3 26.2 25.6 17.4 14.0 O69 deca paved oe 
60 20.9 33.8 43.4 25.0 33.2 22.9 24.0 14.8 12.3 LAS bine Be cen lisebe tive ce 
70 21.6 32.1 36.2 13.2 29.6 16.5 15.7 7.60 5.36 2.70 OnLO] a ete 
80 20.5 27.0 28.5 4.5 22.4 9.55 6.93 2.76 1,55 4.90 Oe Yee ears 
90 18.0 2052 19.6 1.3 14.1 4.27 2.14 0.40 0.10 8.50 2 Sl ecne se, 
500 14.4 1 Le 11.3 0.17 7.30 1.58 O46) becca Ps aees 13.3 BAT cd wens 
10 10.1 4.39 §. 6403.0... 2.64 6.48 | ead. ll bo. Wicvees 18.2 7.24 0.10 
20 5.60 1.66 L,O1leG. 8... O50] cor. ach eee Wl isket as baw oe PRY | 10.7 0.31 
30 2.52 0.35 0.36108. fA | Aheal | vetoes || See. I eee se | bane 28.5 14.0 0.64 
40 O64) ie kh [Goreser <t |, Nee Sehs ce] Me Mad || walu eibeliberecamve Ii Paurirames tein ae 32.1 16.6 0.89 
50 Oo LOR PR Bela Mearecd | Micteteved || Ata tite Widens cnet) Bey venen tell Pet cen ire Ile ung 33.1 17.3 0.93 
CO Ra Rhine | eiistebe [a ktacs ok | ke Pitoe§ | tretael Wicstmee aeeullmycreoel| Remake. | beim cm 31.0 15.4 0.62 
hOB bee el Mebicetn es WM are sd lence tcuceied [Cima ok || ae steerat | wetecaréarell dante ts aise 25.6 11.4 0.21 
BOT By aire teres SP teense eet Wreck cre ok spose e goss tot [Mew Wie sh |) ere ayaceleh | gam pe tka Roce cit. Wee 19.1 6, 90 mace oc: 
QO OE icc. rete [Riera t ral taht irs ck fomvele en ed [Reyes or Naan wiper eyes are tH Pete ae] tote ae 12.6 BGO) ies poner 
COD Fe hie ee Ltrerace el Maa omy «P| Ses Bey och | Brot o) | coneronmayen || Maye arse  Lererw apy file wiea te i718 | ee ee ee 
WO ye eee erate (Gris cre PMA ste, ok] Ace ec oe | ees ey Sere wiscoat fl arent oi Renaaa es! || paeae 4.17 Ova0l tana. 
ZO Me A ersre rc Oe Wry ore LCi czech Wo Mate od etd | anno cht Tima Lellibosmets clits 2.34 Ov Stieeias oc 
SO) BEB as Mee lr cetare tik] Grptave 4 || dere Mee cd | cA ot A mene Amsco baa eee lw siaas TSB) 4. Bova lied etree 
AOE MITE chee ee Ao oe ACT ore tA] Seca tete oP |) cee ie ee Ac eet Boe el Alaa atecney| help Me vel] Ponds DESO eae czars lee o:8 ores 
BO PML che. ee Nace o.ctscM [mre veg ch || Mectertioet | devotee al Ui vaveserce on G neconce MDL cpus © #1 bowtie OE S4t ther th se bees 
DO PEE eretuniceee (ree ace tee te tacde ccensh ||) Meet ereg | Meee! Pl aie ore oa) dl cece cine [Pape tse") sie is 0.36) > tcte PR ot ae 
ED erate eh ence cs cre, ce |) Bieler eck | Met ck Miawmieiernt Tlcepac sa ilk ont vite eb eae OF 27) Rerten e | Wse S.0 rc 8 
SOMA Ch Sed [orc Leer || cit o ch Leste ae | eon uebll corona ellliarean'cellP stern 0:23|" en wate. ceca 
90 0.20 OZER i... t || Rowits cy |) tea: Week stews | water lpasmercer | owe ae ee toe. § Men opon 
700 2,24 OL BB Gast | Pats ck | Rs | Pie sR ere, || Rais | see kiss see en Owed 7) ite Ma Tet oes 
Luminous 
transmit, 2.8 2.4 2.8 0.78 1,86 0.88 0.69 0.36 0.26; 20.1 9.0 0.032 
Dominant 
wave Igth. 477.6 470.4 | 463.7 | 479.8 466.5 | 458.0 457.9 | 455.5 455.9 | 553.3 | 551.1 | 546.1 
Excitation 
purity. 89.7 94.9 95.8 69.1 96.1 98.3 98.9 99.3 99.4 77.3 89.7 97.0 
Percent transmittance 
Nauth  [ No. 86 | No. 67 | No. 57A | No. 68 | No, 59] No. 50A] No. 60) No. 61| No, 64| No. 65 | No. 65A 
400 Diletverchincn|e Ate | ara hteetl i skttee | becker hae boxe Ye) Pe ae 12.3 
SQ PO Bir hictcd clo miatosy [eoetece ek | teat || ete etee [PeuttaGe [eek MOT bo ete O20 bee in ee Pee kw et 13.0 
D0 aml tac eats eee eek | Meee cl] Seca TRL ene TSR hee ete 8.75 OL23i et. 15.0 
BO ak ele atos Pies cp || inate «| |] stent ORIG [Te eS eh 9.20 0.61 0.16 18.4 
40. Sec ae ee sss O.19 | ae. |] Take CR il eta is. Sol lie des. 11.3 1.58 1.32 23.2 
SOUP IE Selects 0.87 | Gash. 0.40 1.26 O19) 5. Rs 15.5 4.10 5.50 31.2 
60 0.16 0.44 2:56. | hatte. 1.90 4.57 5 URS ls ay 23.3 9.00 13.0 42.2 
70 3.12 3.10 7.80 0.23 7.70) 13.2 D),08| a. ast 34.4 16.8 24.9 55.5 
80 13.0 13.1 21.6 1.38} 21.0 30.0 15.0 0.33} 46.8 24.9 36.6 68.4 
90 34.5 31.9 41.7 4.90} 41.5 50.8 32.0 4.00} 56.6 31.3 45.1 ageo 
500 59.0 50.5 58.8 TRI 59.0 66.0 48.4 16.6 62.1 33.7 45.8 82.7 
10 73.0 60.6 67.9 38.8 67.7 73.0 57.52 32.3 62.9 32.4 39.7 84.6 
20 79.0 63.3 70.1 §2.2 69.8 75.1 59.2 40.0 59.1 27.5 29.7 84.0 
30 79.9 61.0 67.6 53.6 67.2 73.2 55.5 39.6 51.6 20.7 17.8 82.6 
40 (Rex) 55.0 61.8 47.6 61.5 68.5 47.5 34.5 41.3 13.7 7.90 79.1 
50 72.6 47.1 53.5 38.4 54.0 62.0 36.8 26.3 28.0 6.50 2.40 73.7 
60 66.1 37.3 43.3 27.8 45.0 54.4 25.2 17.3 16.2 1.66 0.32 67.1 
70 58.0 26.5 31.6 17.4 35.0 44.5 14.4 9.70 7.95 OVO] eka Se 58.8 
80 46.1 16.6 19.4 9.0 24.0 33.0 6.3 4.40 SALOWE SE etree. caietocs de 47.2 
90 33.8 8.69 9.70 3.50} 14.0 22.0 1.82 1.66 O80) Sr ce reel) crue ot 34.5 
600 24.0 3.70 4.50 1.50 7.95| 14.6 0.48 ORSB es, eae, bie Watts: oe 24.4 
10 18.7 1.60 2.00 0.41 4.90] 10.5 LUE | ie ae Bo: ey ae a Se ar oo Mes AS 18.5 
20 13.2 0.49 0.87: | Se. 2.70 oP aad eae Ooty cal ie SPE SLeSuae4 NO CORRE Le | DSR cesta Mice AE 8 13.7 
30 T.22)7, eae 0522 |ereae. 1.00 ORIG: |e REN | tere latereeed a cofous dec ALE evatoiatete ll ceyateie ate 7.70 
40 SHOZM ET .. fees ss feats. 0.17 POPU dian |box se ckth, (sal Wee esata 4 Mate ARCH cial PACE Ca, beh eR Ac 3.00 
50 LPaSnt eee Wee cee LOS ae |) lateatels OREO. |e rterte® [I tere tre see etoas teat] nce cctetontl jelele ots 1.46 
60 LOR soe [oe tae tl Baa Es A | a LAME cll (on SRC cic Wis GPa cAiek! Liisi Ai cea Hip clic ic) 1.91 
70 VeRO Reeder Leeks a | Sabie. 0.63 “LUN liane, ae sa i ee Ae US Rae es Lit OS a i i 6.17 
80 PEE) eas 0.16: | Pe... AEOOT PLO 7 Sete Nts oe earls sabe s eheetts | pistes fs 19.9 
90 440. W¥.24 55 1.26 LOO. 12.0 20.0 2Sr0) F.. 2.8 ONO. 3h. PE. 0.20 42.6 
700 64:8. 73.55.. 3.17 0.53) 22.6 30.0 BHF... 0 4760}! 2.) ae. 2.18 63.1 
Luminous . 
transmit. 52.8 32.5 37.2 23.7 38.7 45.8 26.1 16.8 25.0 9.6 9.8 58.3 
Dominant 
trl Racket 552.3 | 536.4 | 534.0 540.2 | 538.3 | 541.4 525.7 | 536.8 | 497.3 | 496.6 492.7 512.3 
xcitation 
purity. 78.2 69.2 62.1 88.1 66.0 59.3 62.2 85.4 55.0 67.8 77.4 21.5 


* Some transmission below 400 mu. 


TRANSMISSION OF WRATTEN FILTERS (Continued) 


Percent transmittance 


Consult the manufacturer. 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


Percent transmittance 


~78AA | No. 78A | No. 78B 
Wave -No.70 |No. 7B) No. 73 | No. 74 | No. 75 | No,76 | No. 77 No.77A| No. 78 | No. 78 7 k 
ack 37.2 43.0 56.0 64.1 
mal anes 222" eaadicest | otacs aa 
Sigs OF) Ober 41.7 46.0 58.6 3 
eee ate ete seals. | haces. OSI essence | eens ae 5 
{U9 Seon leo eR ORN ke call Teale aan IP 04208 eed ee 44.2 48.7 61.0 | 68. 
OF WSs ot Fasc. s strcll Ca On cia CR CR Ts a 1.38 Ne “cil eters 44.6 49.8 61.8 69.5 
SO er | ee ge wee ieee |e CTY ete i ee a 44.2 0 
40 un ee eonohee | 88-50 | f.c8..| | Gator 41.7 48.0 61.0 | 69. 
SOR attr wages Pia aee) Le ae 1! SPOT AN 4 02 | dete Seok. 38.0 44.9 58.7 | 67.5 
eee wotgdel © Oablal. aca: ic) das dece 33.8 40.3 55.0 65.4 
60 1 a Ses 
ay |b 10.0 a6 tal eee) |i 0 65.4 
5h ae hare dl eh igen Bri Se be a tea 27.5 35.6 51. 
ep oS A ge tO" | pees faa ga so! (ties yc 23.5 30.9 47.1 | 59.8 
iss 1840) lees lite aoe! a4 z.1 ee 
ce 1360's ae de) Wh. okt | Rate 19.5 26.5 43. 
sti "096 Ao eae 0.30 0.10 15.8 23.4 40.0 54.2 
95 5 "10 5. : f : ; 
30 48 0.83 eae, 13.5 1.90 | 11.8 17.8 34.4 | 49.3 
nh 12.9 ie al eee 46:1 || 85.0.4 2105 16.6 32:7 | 48.1 
an ae eee oe 71.8 9.56 | 14.9 31.2 | 46.7 
PACU ||. cr vate cee 78.0 i 
30 "2.24 tll a Se og ete 75.8 63.1 8.53 13.2 20.4 45.0 
5, 00b| ere d : : : 
ibs PATI LSG Sel ace oe Meabeese 1.00 7.41 11.6 27.5 43.1 
80 accent? eT ener 6.93 | 11.1 27.0 | 42.9 
a4 raat lee 18.2 1.60 6.45 10.40 26.0 41.8 
0.56 oP 
ne) O10) | eee 52.1 Sour 5.50 9.20 24.1 0.0 
20 ; eS eal ae eee 83.0 78.0 4.80 7.70 21.8 37.6 
aa ne need hea ae A ce iid ae ee ae B33 86.5 | , 3.46 5.60 18.6 34.2 
nn esa ob eed | Sed eee 89.8 89.2 3.24 5.50 18.4 33.6 
Shee Sipiee \eeenamt Me IE elie Lee 89.8 89.0 3.16 5.60 18.5 34.0 
SO Lar ce eee Pee boee te 85.5 79.5 3.39 5.80 18.7 34.1 
A Woe | Pater s'| Reemee all a8 76.1 62.5 3.45 6.10 19.0 34.5 
oo ohare st Cegen eg | eaaaee 0.13 | 75.0 62.4 3.51 6.10 19.3 34.8 
700 Pia es el 0.14 1.24 | 86.5 83.0 3.90 6.50 20.2 36.0 
Luminous ; 46.7 
transmit. 0.31 0.74 rye 4.0 1.9 0.046] 32.3 25.5 10.7 15.8 31.6 
n 
et ees ieth, 675.6 | 604.9 | 574.9 | 538.6 | 487.7 | 449.2 | 579.9 | 581.5 | 471.1 473.4 475.7 | 477.2 
itation ; 
marie 100.0 | 100.0 | 100.0 96.7 90.4 99.7 99.0 99.1 63.0 54.5 33.7 20.7 
Percent transmittance 
Wave BIB | No. 81C | No. 81D) No. 8IEF | No. 82 | No. 82A | No. 82B 
length No. 78C No. 79 No. 80A No. 81 No. 81A No 31 L ‘ 8 . a : 
6.7 
24.0 67.6 Me 65.1 55.1 46.1 38.2 30.7 83.0 80.1 76. 
ees 76.6 26.0 73.1 78.1 65.9 55.8 46.6 38.4 31.5 83.7 80.8 78.0 
20 77.9 29.0 76.8 79.0 67.6 57.7 49.0 41.0 34.3 84.6 81.6 79.2 
30 78.9 31.0 7.77 | 80.5 70.2 61.0 52.5 45.5 38.6 85.1 82.2 79.7 
40 79.4 32.2 76.5 81.9 72.8 64.5 57.2 50.0 43.2 85.4 82.4 79.7 
50 79.5 32.7 73.0 83.0 74.8 67.2 60.5 53.9 47.4 85.4 82.4 79.2 
60 79.3 31.4 69.0 83.7 76.0 69.1 63.0 56.5 50.2 85.0 81.7 73.0 
70 78.6 28.8 63.6 84.3 Final 70.6 64.2 58.1 52.0 84.6 80.7 6.3 
80 77.8 25.6 57.6 84.6 77.8 (ke 65.0 59.0 53.0 84.0 79.3 74.4 
90 76.7 22.2 51.3 84.9 78.3 71.8 65.7 60.0 54.0 83.3 78.0 72.1 
500 75.5 19.3 45.2 85.3 78.6 72.6 66.4 60.8 55.4 82.6 76.6 70.2 
10 74.2 16.8 39.4 85.4 79.0 72.9 66.5 61.1 56.2 82.0 75.3 8.3 
20 73.0 14.2 34.2 85.5 79.5 73.2 67.0 61.6 57.0 81.4 74.0 66.5 
30 72.1 12.7 30.0 86.0 80.4 74.5 68.8 62.5 59.5 81.0 73.1 65.5 
40 71.5 11.8 27.1 86.5 81.5 76.0 71.0 66.1 62.7 80.8 72.7 65.0 
50 70.7 11.0 24.8 86.8 82.3 77.0 72.0 67.3 64.5 80.6 72.4 64.5 
60 69.8 9.76 | 23.5 87.0 82.6 77.6 72.5 68.0 65.3 80.4 71.8 63.8 
70 69.0 8.81 | 22.6 87.1 82.7 77.8 72.7 68.3 65.8 80.2 71.5 3.2 
80 68.8 8.50 | 22.6 87.1 82.8 738.0 73.0 68.5 66.0 80.2 71.5 63.2 
90 68.6 8.29 | 23.2 87.4 83.1 78.2 74.0 69.5 66.5 80.3 71.7 63.4 
600 68.0 7.56 | 23.7 87.6 84.0 79.1 75.6 72.0 68.1 80.2 71.5 63.0 
10 66.7 6.45 | 23.2 88.1 85.0 81.0 78.5 75.0 71.6 79.3 70.3 1.5 
20 65.0 5.13 | 21.0 88.8 86.1 83.1 80.8 78.0 74.7 73.4 68.5 59. 
30 63.8 4.17 | 18.2 89.2 87.0 84.2 82.1 79.8 77.0 17.5 66.9 56.9 
S fas | el ai] Bt) e+] Bs) Bo] BE] Be | es | se | Be 
50 62.7 Bit 14.5 : ; 
e fas | al ee | me | Be) 82] es | Bs | Bs | we | es | Be 
70 63.3 Spal 13. 90. i : 
80 63.4 3.16 | 12.7 90.1 88.5 87.0 85.5 83.7 81.8 76.1 64.4 53.5 
90 63.6 SAiGn | meatie7 90.3 89.0 87.5 86.1 84.6 82.9 76.2 64.2 53.4 
‘ 700 65.0 Beste |e Wye5 90.5 89.2 88.0 86.8 85.5 84.0 rhe 64.6 54. 
uminous 
piransmit. 70.4 Wes 28.4 86.8 82.0 76.9 72.0 67.4 64.0 80.7 72.5 64.6 
ominant 
wave lgth.| 479.8 | 474.8 | 471.7 | 576.7 | 577.5 | 577.8 | 577.4 | 579.5 579.0 477.5 | 476.6 | 475.6 
Excitation 
purity. 6.8 52.8 | 45.9 2.9 6.0 8.7 10.7 14.7 19.0 3.0 6.3 10.2 


* Some transmission below 400 my. Consult the manufacturer. 


TRANSMISSION OF WRATTEN FILTERS (Continued) 


Percent transmittance 


Wave 
length b : No. 86B No. 86C 
400 73.4 13.5 6.0 1.59 0.50 8.00 20.0 44.0 
10 75.0 13:1 18.0 9.32 0.81); 12.2 26.1 55.0 
20 76.4 13.5 28.4 15.5 1,55) Gal 6i57, 31.6 62.0 
30 (hfe? 14.1 33.4 19.0 2,88) 02145 37 5 66.6 
40 77.2 15.6 36.2 20.8 6.60! 027.8. 44 0 70.8 
50 76.6 17.8 38.1 22.1 9.10) 34.2 50.1 74.3 
60 76.2 21.0 40.4 24.3 13.5 40.4 65.4 76.8 
70 73.2 25.5 43.0 275 17.8 45.0 59.5 78.7 
80 70.7 30.2 45.3 30.9 21.3 48.7 62.5 80.2 
90 68.1 35.8 47.2 34.3 24.5 Slaz 64.6 81.2 
500 65.7 43.5 48.9 38.3 26.8 52 8 66.0 81.7 
10 63.5 46.3 49.2 40.7 27.9 53.4 66.4 81.9 
20 61.5 47.2 48.2 40.6 28.6 53.7 66.6 82.0 
30 59.9 48.3 48.3 40.7 30.4 55:0 67.6 82.4 
40 59.1 49.6 49.2 41.6 32.5 56.5 69.0 83.0 
50 58.3 51.8 51.0 43.2 35.0 58.5 70.2 83.5 
60 57.2 56.5 55.8 47.1 41.2 63.0 73.0 84.6 
70 56.2 65.0 64.5 56.0 53.0 70.9 78.1 86.8 
80 56.1 75.5 75.0 68.1 67.5 79.0 84.0 88.9 
90 56.0 83.0 83.0 78.1 76.5 85.2 87.5 89.9 
600 55.0 87.3 87.2 85.0 85.0 88.1 89.3 90.6 
10 53.0 89.3 88.9 88.0 88.1 89.8 90.3 91.0 
20 50.2 90.4 90.0 89.6 89.6 90.5 90.7 91.1 
30 47.4 90.8 90.5 90.3 90.4 90.8 90.9 91.2 
40 45.2 91.0 90.7 90.7 90.7 91.1 91.1 91.3 
50 44.1 91.1 90.9 90.9 91.0 91.2 91.2 91.4 
60 43.6 91.3 91.0 91.0 91.1 91.3 91.3 91.5 
70 43.5 91.5 91.0 91.2 91.2 91.4 91.4 91.6 
80 43.1 91.5 91.0 91.3 91.3 91.4 91.5 91.6 
90 42.8 91.5 91.0 91.3 91.3 91.5 91.6 91.6 
700 43.5 91.5 91.0 91.3 91.3 91.5 91.6 91.6 
Luminous 
transmit. 58.1 61.4 62.5 55.5 49.7 67.1 75.5 85.4 
Dominant 
wave lgth.| 477.2 581.5 | 587.7 | 585.7 §85.7)|°581.7 579.6 577.6 
Excitation 
purity. 14.5 55.4 30.3 48.0 69.7 37.1 24.1 9.0 
Percent transmittance 
Wave 
length . x a 
(TY ae 81.0 73.0 61.5 51.6 42.5 36.4 87.0 85 
105 fh om... 81.0 72.4 60.0 50.0 40.0 33.9 87.5 86 
20 0.10 81.0 72.0 58.6 48.2 38.2 31.9 87.7 87 
30 0.20 81.1 71.6 57.7 47.0 36.8 30.5 88.0 87 
40 0.35 81.2 7140 67.2 46.4 36.0 29.7 88.1 87 
50 0.58 81.4 71.6 67.2 46.4 36.1 29.6 88.1 87 
60 0.98 81.7 72.4 58.5 47.5 37.5 31.0 87.9 86 
70 1.5 82.3 73.7 60.6 49.9 40.0 33.6 87.5 85 
80 2.3 82.8 74.9 62.0 62.0 42.5 35.9 87.0 84 
90 3.5 83.2 75.8 63.5 53.9 44.8 37.9 86.2 82 
500 5.2 83.3 76.6 64.6 65:..2 46.1 39.4 85.2 80 
10 gard 83.0 76.1 64.0 54.5 46.0 38.5 84.4 78 
20 10.7 82.4 74.9 61.5 51.6 42.5 35.0 83.5 77 
30 15.1 81.6 73.5 59.4 48.5 38.5 31.5 82.6 75 
40 20.2 81.2 72.5 57.8 46.5 36.6 29.4 82.1 73 
50 25.7 81.1 72.4 67.1 45.6 35.6 28.7 81.5 73 
60 31.0 81.4 72.8 58.0 46.9 36.4 29.7 81.4 72 
70 35.6 82.5 74.5 60.6 49.2 39.2 32.7 81.4 73 
80 43.2 83.9 77.3 65.0 54.6 45.0 38.6 81.9 73 
90 53.8 85.7 80.7 71.0 61.8 53.5 47.6 82.7 75 
600 65.6 87.6 84.0 77.0 70.5 64.0 58.7 83.4 76 
10 77.0 89.0 86.5 82.0 77.8 73.0 69.8 83.6 76 
20 82.8 90.0 88,9 86.2 83.5 80.8 78.3 83.5 76 
30 86.0 90.6 89.9 88.1 87.2 85.1 84.2 83.2 76 
40 87.6 91.1 90.5 89.8 89.2 88.0 87.5 82.8 74 
50 88.7 91.2 90.8 90.5 90.3 89.5 89.2 82.5 74 
60 89.5 91.3 91.1 90.8 90.6 90.4 90.1 82.5 73 
70 90.0 91.4 91.3 91.0 90.9 90.8 90.7 82.3 73 
80 90.5 91.6 91.5 91.2 OL... 91.0 91.1 82.0 72 
90 90.8 91.7 91.7 91.4 91.4 91.3 91.1 81.9 72 
700 91.0 91.9 91.9 91.5 91.5 91.4 91.2 82.2 73 
Luminous 
transmit. 34.6 83.7 77.0 65.3 55.9 47.3 41.3 82.8 75 
Dominant 
wave Igth. | 589.4 605.0 | 597.8 | 604.2 | 605.8 | 605.5 | 608.5 | 459.0 | 462 
Excitation 
puritv. 95.2 2.0 4.7 8.5 12 3 17.3 214 28 6 


* Some transmission below 400 mp. Consult the manufacturer. 
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TRANSMISSION OF WRATTEN FILTERS (Continued) 


Percent transmittance 


: ; mG 3C-50G | CC-05 : i -30 -40Y | CC-50Y 
Aclpite CC-05G | CC-10G | CC-206 CC-30G | CC-40G | CC-50G | CC-05Y CO-IO¥ | CC-20¥ | CC-30Y) CC-4 : 
Fame es S10 me |S Oar ees 20m ol s0nn| 7475 61.3 50.5 43.0 34.5 
at 80.7 439 37.8 46.5 | 38.1 30.3 SONGma ees 2 59.0 47.4 39.5 30.5 
20 S100 me 72. Sle o7a3 | 4508) | 937.3 29.5 80.4 72.6 57.8 46.0 37.5 29.0 
30 81.4 72.7 57.0 45.5 36.5 29 0 80.4 72.5 57.5 45.6 36.5 28.7 
40 81.6 73.0 57.3 45.8 36.6 29.1 80.6 72,8 57.8 46.5 36.8 29.5 
50 82.1 73.9 58.4 46.9 | 38.1 30.6 81.2 74.0 59.5 48.5 38.5 31.5 
60 83.0 | 75.5 | 61.4 50.3 41.5 | 34.3 82.5 76.0 | 63.0 52.5 42.5 36.2 
70 84.4 | 78.0 | 65.4 55.8 | 47.0 | 40.5 83.9 78.5 67.5 48.2 48.8 43.5 
80 85.6 80.4 70.0 61.8 53.5 47.8 85.3 81.2 Tae 64.9 56.2 54.0 
90 SGRSMIINS3) ON (me 7552 5 6829.0 | 61.3 BT OMm lees 700 84.4 78.0 | 72.4 66.0 64.0 
500 87.9 85.9 80.3 76.4 70.7 68.0 88.4 87.2 84.0 81.0 77.0 75.5 
10 SST MRT S eT SoESe | S0k0 Ie 77.8 #|| 75.8 89.5 89.0 88.0 86.6 85.5 84.2 
20 89.0 88.1 84.9 82.3 79.5 77.5 90.0 90.0 89.6 89.1 89.0 88.5 
30 89.0 88.0 84.6 81.7 79.4 77.0 90.4 90 4 90.0 89.7 89.9 89.6 
40 89.0 | 87.6 83.7 80.5 77.8 74.8 90.7 90.7 90.6 90.4 90.2 90.0 
50 g8.6 | 87.1 | 82.4 | 78.6 | 75.8 | 72.2 | 90.9 | 90.9 | 90.8 | 90.6 90.4 90.3 
60 88.1 Sous aleesOl9) |) 7612 ||) 72-9 911 168.8 2) ‘91-0 |) 91:0 90.9 90.8 90.7 90.6 
70 87.5) 10 85.3) | o7910 (173.59) 69.3 119164.8 | 91:3) |. 91.3 91.0 90.9 90.8 90.7 
80 87.0 | 84.1 700 |e 10e4 0 |ee65.3 @|e60;3 91.4 91.4 91.1 91.0 90.8 90.7 
90 86.4 | 82.8 | 74.5 | 67.2 61.9 55.9 | 91.4 91.4 91.2 91.1 90.9 90.8 
600 fe || eS |) Aw | ee 57.7 51.7 91.4 | 91.4 91.3 91.2 90.9 90.8 
10 85.0 | 80.0 | 69.5 | 60.7 | 53.7 47 3 91.4 | 91.4 91.3 91.2 90.9 90.9 
20 SA OM TS COMA CORD Ne 57 2am ee40 81a es 2 <5) aol deol O14 91.3 91.2 91.0 90.9 
30 SSLOM IE LZOLQMINRCSES) We oSeT 45.5 | 380 | 91.5 915 | 91.4 91.3 91.0 91.0 
40 S2tS ee 7bAOMN OES) [u50)S mere 1010 1miS446) s snOT 5 91.5 91.4 91.3 91.0 91.0 
50 81.9 | 74.9 | 60.1 49.1 4002/5 |32)5:0| Olcoe |e O1.5 91.4 91.3 91.1 91.1 
60 81.5 | 74.4 | 59.4 | 48.1 SOOM NESLeS wm MOL 510 me Olas 91.4 91.3 91.1 91.1 
70 Si dene 74 Ommlies8eS) 1) 4745) 0003S Gm (eal. 0) 6) ieOl Seale 01.5 91.4 91.4 91.2 91.2 
80 81.1 73.5 | 58.1 46.6 | 37.6 29.9 91.5 | 91.5 91.4 91.4 91.2 91.2 
90 81.1 73.2 | 57.6 | 46.0 | 36.6 28.9 91.5 | 91.5 91.4 91.4 91.3 91.3 
‘ 700 81.5 | 73.5 | 68.0 | 46.4 | 36.5 | 28.7 91.5 | 91.5 91.4 91.4 91.3 91.3 
uminous 
pransmit. B7R2 Sh. Gil azz ast Z2t 2b leeGT. 7 63.3 90.4 90.1 89.1 88.2 87.4 86.9 
ominant 
wavelgth.| 553.0 | 555.5 | 555.0 | 554.0 | 554.3 | 553.4 | 572.0 | 571.3 | 571.4 | 571.3 571.3 571.2 
Excitation 
purity. 2.3 5.2 10.9 [SRS mle tet 25.9 5.3 9.6 18.8 | 28.3 35.7 42.0 
Percent transmittance 
Abie : 30C]CC-40C|CC-50C 
400 87.6 86.6 85.6 84,2 82.3 80.9 87.3 86.0 83.9 | 82.3] 80.4] 78.8 
10 88.2 87.7 86.6 85.7 84.6 83.6 88.2 87.5 | 85.2] 84.5 | 83.4] 82.7 
20 88.6 88.0 87.0 85.9 85.2 84.4 88.7 88.1 86.5 | 86.0] 85.3] 84. 
30 88.7 88.0 86.9 85.6 84.4 83.6 89.0 | 88.6 87.5 | 87.0] 86.3] 85.9 
40 88.7 87.9 86.0 84.7 82.5 81.4 89.3 89.0 | 87.7 | 87.3 | 86.6] 86.1 
50 88.6 87.5 84.9 82.8 80.0 78.1 89.5 89.1 87.8 | 87.5] 86.6 | 86.0 
60 88.4 86.5 83.1 80.0 76.1 73.7 89.6 89.1 87.7 | 87.3 | 86.4 | 85.7 
70 87.8 85.2 80.8 76.4 71.3 68.0 | 89.7 89.0 | 87.5] 87.0] 85.8 | 85.2 
80 87.0 83.6 77.9 PAN 65.8 61.7 89.7 89.0 | 87.2] 86.5] 85.3 | 84.3 
90 86.0 81.8 74.4 67.0 60.0 55.0 | 89.7 89.0 | 87.0] 86.0] 84.4] 83.4 
85.0 79.7 70.5 61.7 53.7 48.1 89.6 89.0 | 86.5] 85.2] 83.5] 82.3 
10 83.8 77.5 66.7 56.5 47.7 41.6 | 89.6 | 88.7 86.0 | 84.4] 82.4] 80.8 
20 82.7 75.3 63.4 52.0 42.8 36.3 89.5 88.5 85.2] 83.5 | 81.1] 79.2 
30 81.8 73.7 60.5 48.6 39.0 31.9 89.4 88.0 | 84.3| 82.4 | 79.6 le7mes 
40 81.3 72.5 58.6 46.6 36.7 29.8 | 89.2 87.5 83.4] 81.0| 77.7] 75.0 
50 81.2 72.2 58.0 46.0 36.0 29.1 88.9 87.0 | 82.3:| 79.0] “75:auimegaee 
60 81.5 72.8 58.3 46.5 36.7 29.7 88.5 | 86.1 80.5 | 76.7 | 72.7 | 69.0 
70 82.5 74.6 60.5 49.8 40.2 32.3 88.0 | 85.0 | 78.5] 74.0| 69.3 | 65.0 
80 84.0 gies 64.9 55.6 46.2 39.0 | 87.5 83.8 | 76.1] 70.9] 65.4] 60.5 
90 85.8 80.8 70.6 63.3 54.9 48.7 87.0 | 82.5 | 73.9| 67.5| 61.6] 55.8 
88.0 84.5 hn 71.6 64.9 59.9 86.4 | 81.0 | 71:2 | 64:1 |) to7cemeoins 
10 89.3 87.0 82.2 79.2 74.9 70.7 85.5 | 79.5 | 68.5] 60.4| 53.4] 36.2 
20 90.2 88.9 86.1 84.1 81.4 79.2 | 84.5 | 77.9 | 65.5 | 56.7] 49.2 | 42:3 
30 90.6 90.0 88.7 87.4 86.0 84.5 | 83.8 | 76.3 62.7 | 53.1] 45.0] 38.0 
40 90.8 90.5 90.0 89.3 88.7 8756.1\883.38 enon d 60.8] 50.4] 42.0] 34.9 
50 91.0 90.7 90.5 90.2 90.0 89.7 82.8 | 74.4 59.5 | 48.8| 40.2] 32.9 
69 91.1 91.0 90.8 90.8 90.4 90.4 | 82.5 | 74.0 | 58.5| 48.0] 39.4] 32.0 
70 91.2 91.2 91.0 91.0 90.7 90.7 82.4 73.6 57.9 | 47.2] 38.6] 31.0 
91.3 91.3 91.2 91.1 91.0 91.0 | 82.0 | 73.0 | 57.5 | 46.0 | 875) 2029 
90 91.4 91.4 91.4 91.3 91.3 91.3 82.0 | 72.8 | 57.4 | 45.5 | 36.7) 205% 
ee 91.5 91.5 91.5 91.5 91.5 91.5 | 82.5 | 74.0 | 58.5| 46.4] 37.3] 29.8 
peranemit. 84.2 77.9 67.1 58.1 50.0 44.0 | 88.0 | 85.1 78.9 | 74.8] 70.5 | 66.7 
pyrave let. 541.00 | 547.5¢ | 551.26 | 550.0. | 550.3, | 551.2. | 489.2 | 487.5 | 486.5 | 486.2 | 486.1 | 485.5 
purity. 3.5 7.4 14.4 21.5 28.3 34.0 1.6 4.1 8.9 | 12/8 |) 47.5) \a0es 


* Some transmission below 400 mu. Consult the manufacturer, 


Percent transmittance 


TRANSMISSION OF WRATTEN FILTERS (Continued) 
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Wave 
length 


Consult the manufacturer. 


* Some transmission below 400 mu. 


TRANSMISSIBILITY FOR RADIATIONS 


Ratio of the transmitted light to the incident light for a definite thickness 


of the substance, usually 1 cm. 


Guass. 


Glass in general is opaque to the ultra-violet and infra-red. Uviol glass 


is transparent to the longer radiations of the ultra-violet. 


Coefficient of transparency of glass for visible and ultra-violet radiations. 


Normal incidence, thickness 1 cm. 


Wave length 


microns...... 0.309 0.330 0.347 0.357 0.361 0.375 0.384 
Rowe Samet ae We eae Brera ie 047 
oe a ee Oe et Sg O08 Oe ee 
Flint, heavy..... Shs Riel 0.01 nce 0.16 AG 0.58 


Normal incidence, thickness 1 cm. 


WwW length, 

ehdeeaae Mi scsisce 0.400 0.415 0.419 0.425 0.434 0.455 0.500 
Crown, ordinary. 0,964 ie 0.952 aoe 0.960 0.981 
Crown, borosili : 

CBE aietn sie « eee 0.985 re 0.993 eters Pe. 0.993 
Flint, ordinary. . ave 0.959 ef Sins ES ae 1.00 
Flint, heavy.... D3 wage 0.905 

QUARTZ 


Quartz is very transparent to the ultra-violet and to the visible 
spectrum, but opaque for the infra-red beyond 7.Ox. 


(Pfliger.) 
Wave length, microns......... 0.19 0.20 0.21 
Transmission for 1 mm......... .67 . 84 .92 
FLUORITE 


Fluorite is very transparent to the ultra-violet, nearly to 
0.10u. Coefficient of transparency at \=186 is founds by 
Pfliger to be 0.80. 


For the infra-red the values are given in a table below. 


Rock Sat anp SyLvINE AND FLUORITE 
TRANSPARENCY FOR THE INFRA-RED. 


Thickness 1 cm. 

MEAN da dom Rock salt Sylvine KCI 
| ee eaten © GaP by eaters - 
9. 0.995 1.000 

10 995 988 
12 993 995 
14 931 975 
16 661 936 
18 275 862 
19 -096 758 
20.7 -006 585 
23.7 .000 155 


E-410 


0.388 0.396 


0.975 0.986 
0.904 


0.580 0.677 
0.986 0.990 


Fluorite 


COLORIMETRY The Standard Observer (Continued) 
Belected from Judd, Jour. Opt. Soc. Amer. 28, 359 (1933) ; 
Recommendations of the International Commission on Illumination Trichromatic coefficients | D: la bate Sai 


Standard Mluminants my 7 (Rel. 
A. Gas-filled tungsten incandescent lamp of color temperature 2848° K_ Vis.) 


B. Noon Sunlight. Lamp as above in combination with the Davie- 

Gibson filter for converting color temperature 2848° to 4800° K. oo 5 ois Ronen rapes " ‘ath 
The filter is to be composed of a layer one centimeter thick of each of two 435 | 0'1669 0.0086 0.8245 * 010168 

separate solutions B: and B:, contained in a double cell of colorless optical 446 0.1644 0.0109 0.8247 ; 00230 

glass. 445 0.1611 0.0138 0.8251 : 0.0298 

ey so /2ise Gel ge 

Copper sulfate (CuSOc5HsO). 32. . .c.s cece ccs on ele nat clelete 2.452 g . . 

Siauuite (Cali OH) 0 Reeptaiees Sina Wea ee SS 2.452g 460 | 0.1440 0.0297 0.8263 

Pyridine (CsHsN) cc code ans oheee cas got ees bon ea Leen 30.0 cco 465 | 0.1355 0.0399 0.8246 

Distilled’ water tovmake;,...0)...ccenccecns seen tees celoe sewionte 1000 oc #70 | 0.1241 0.0578 0.8181 

i 475 0.1096 0.0868 0.8036 
Solution Bs 480 | 0.0913 0.1327 0.7760 
Cobalt ammonium sulfate (CoSO«(NH,.):SO«.6H:0)......... 21.71 ¢g 485 | 0.0687 0.2007 0.7306 
Copper sulfate (CuSQ«5H20)..... 1... cee ee eee cee eens 16.11 g 490 0.0454 0.2950 0.6596 
Sulfuric’acid’ (density! l-S35)ie nice sig esis oc oioio nie 1s civ cr efeiclelaicrs 10.0 co 495 0.0235 0.4127 0.5638 
Distilled! waterito, make hs. \0.000:eis:sverelnslolers os v/aietetete Selchveemre ts 1000 cc 

; [ns abode au: _ 500 | 0.0082 0.5384 0.4534 ‘ 
C. Average Daylight. Lamp as in A in combination with Davis-Gibson 505 0.0039 0.6548 0.3413 E 
filter for converting color temperature 2848° to 6500° K. | 510 0.0139 0.7502 0.2359 0. 
The filter is composed of a layer one centimeter thick of each of two 515 0.0389 0.8120 0.1491 0. 
separate solutions C1 and C:, contained in a double cell made of colorless 520 | 0.0743 0.8338 0.0919 0. 
optical glass. 
525 0.1142 0.8262 0.0596 0. 
ae Bo | Su Ge Sees | Gass 8 
Copper sulfate (Corse yg 0) Brodin Goope aa OMQnO UOC om 3.412 ¢ 540 0.2296 0.7543 0.0161 0. 
Mannite (CsHs(OH)s)... ae: ER BRIO 3.412g¢ 545 | 0.2658 0.7243 0.0099 0. 
Pyridine (CsHsN):.. Seve avers. sss ee ax 30.0 occ 
Distilled rwater to Makes sic cc cis sic coBlbge tlc dae cidicas reese’ 1000 .cce 880 0.3016 0.6923 0.0061 0. 

; 555 | 0.3373 0.6589 0.0038 1. 
cee eb] Ste Rasa SM | ese 8 
Cobalt ammonium sulfate (CoSO«(NH.4)sSO«6H:0)......... 30.580 g 589 : : 

Copper sultate (CuSOs5Hs0). fo cee s ees + ric isinw ss eee 22.520 ¢ 570 0.4441 0.5547 0.0012 0. 
Biisiiriovscie (OENSICVEL.SaGO) ns oti vrelcacewin a4 cio acres) excl evelb elstata le 10.0 cc 575 0.4788 0.5202 0.0010 0. 
PUBtIUEGIVACer LO: MAKGrc nds deisetccs seals cle walsiaise ne $ eleveless 1000 cc = 580 0.5125 0.4866 0.0009 0. 
See R. Davis and K. 8, Gibson Bur, Stds. Misc. Pub. No. 114, Jan. 1931 or £85 | 0-438 0.4544 0.0008 2 
andard Coordinate System 600 | 0.6270 0.3725 0.0005 0. 
St " x y' 605 0.6482 0.3514 0.0004 0: 
The tristimulus system of color specification is based on four chosen 610 0.6658 0.3340 0.0002 0. 
stimuli consisting of homogeneous radiant energy of wave lengths O15 0 8801 0. 3197 0.0002 0. 
1 0.30 0.0002 : 
7100.0 546.1 435.8 M 
d ot atandard UlamiHast-B Taco above): 630 | 0.7079 0.2920 90001 0: 
my and of standard illuminan see above). z P M “0001 0. 
"To establish the system of specification coordinates are assigned a8 635 0.7140 0.2859 0.0001 0. 
follows: 640 0.7190 0.2809 0.0001 0. 
645 0.7230 0.2770 0.0000 oO. 
ov 3 0 26533 0 00000 650 | 0.7260 0.2740 0.0000 0 
0.73467 f P i s : 
es ran 0.27376 0.71741 0. 00883 655 | 0.7283 0.2717 0.0000 0. 
ine Gaitiniom Stitt 8.20 meta ib.reiaeasen9 oom Sieg 
il : ; 0.351 ; Y s , 
Standard illuminant B: 0.34842 870 G.720010.88G—0 0000 MR 
675 0.7327 0.2673 0.0000 0. 
The Standard Observer 680 | 0.7334 0:2666 0 0000 0. 
The “standard observer’’ is determined below by the specification for the 885 | 0.7340 0.2660 0.0000 0. 
equal energy spectrum both in fractions, z, y, z of the total amount for each 690 0.7344 0.2656 0.0000 0. 
wave length interval of 5 mu and directly #, 7,#. The fractional values are 695 | 0.7346 0.2654 0.0000 0. 
known as the trilinear coordinates or trichromatic coefficients of the 
spectrum; the direct values as the distribution functions or coefficients. 700 0.7347 0.2653 0.0000 0. : 
The sum of the trichromatic coefficients is unity, that ist +y+z=1. 705 | 0.7347 0.2653 0.0000 0. 0. 
Therefore the value of z may be and often is omitted from a specification. a , batt Sices rah iy a 
Relative Visibility 720 | 0.7347 0.2653 0.0000 0. 0. 
The value of 7 given in the table is the standard visibility function or 
bdistive visibility. ph d 725 | 0.7347 0.2653 0.0000 0. 0. 
730 0.7347 0.2653 0.0000 0. 0. 
735 0.7347 0.2653 0.0000 0. 0. 
740 0.7347 0.2653 0.0000 0. 0. 
eens coefficients 745 | 0.7347 0.2653 0.0000 0. Of 
Ww or e& 
length perianal ee 750 | 0.7347 0.2653 0.0000 0. 0. 
my Rel ot 755 | 0.7347 0.2653 0.0000 0. 0. 
2 v ie ) 760 0.7347 0.2653 0.0000 0. 0. 
765 0.7347 0.2653 0.0000 0. 0. 
770 0.7347 0.2653 0.0000 0. 0. 
380 | 0. 
385 | 0. aap 775 0.7347 0.2653 0.0000 0. 0. 
390 | 0. 390 780 | 0.7347 0.2653 0.0000 0. 0: 
395 | 0. LS i fae ethaedes 
eae Totals |21.3713 21.3714 21.3715 
400 | 0. : 400 
405 | 0. ‘ 405 
410 | 0. 4 410 
415 | 0. r 415 
420 | 0.1714 0.0051 0O 0.1344 0.0040 420 
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SPECIFIC ROTATION (Continued) 
Sotutions (Continued) 


SPECIFIC ROTATION 


peci i is gi i imeter for 
Specific rotation or rotatory power is given in degrees per decime’ p 
liquids and solutions and in degrees per millimeter for solids; + signifies 


i - . Specific rotation varies with the wave length ; 
of iene ded sore eee etre weds i the case of solutions, with the con- Wave Specific Correction 
centration. ihe ana ests is eka spripeted by D in the wave length auletense Solvent oe lanagtlt ce “Serene 

umn, = 0. may be assumed. : ‘ . 
ores pitatole power for a large number of organic compounds will be temperature 
found in the International Critical Tables, Vol. VII; for sugars, Vol. II. 
Soxips Maltcee Soot Soe water | 20] D | + 188.48 — .01837d | 
Wi 30 se H ne 10.2 
ave i Rotation Mannose.........-- water 20 é c= f 
Substance length ae deg./mm Niotue, She ear ee water 20] D |— 77 ford = ee 
Biiberetsee rine cele” |v Soe] 8 3 ee eee 
Potassium tartrate...| water z otis OS ae 

i BIC 32.5 uartz (contin- aoe aniiante eee t 17 - 
pore AR ES Pg ga aot ee oe Oesene| -as.e2s. quinine suliate....-- alcoho! | 20| D |— 161.0 ¢ =1.78 
Potassium hypo- 10.3582} 64.459 20 D + 693 e = 4.05 

sulphate........ D 8.4 0.3466) 69.454 chloroform 20 D — 202.7 + .309d for 
artZ.....+-....-|0.7604| 12.668 0.3441) 70.587 d=7 
0.7184) 14.304 0.3402) 72.448 alcohol | 20| .6867| + 442 c = 4.05 
0.6867) 15.746 0.3360} 74.571 .5269] + 991 c = 4.05 
0.6562) 17.318 Ceoee ES ore 4861] +1323 c = 4.05 
0.5895] 21.684 : 4 : : ‘J 
ee) tts 0.3180| 84.972 Sodiuin Petetlle salt) water | 20| D |+ 29.75 — .0078 
O.4861| 32.773 O.2671| 143.266  Sueroge (cane sugar) water 20] D | + 66,412 4.01267 
. . : és — .0003 ‘ord = 
0.4307} 42.604 0.2313] 190.426 CuHs0n 0-50 
0.4101] 47.481 0.2265| 201.824 encod eee GO0R7, 
0.3968] 51.193 0.2194] 220:731 (iki te tk 
0.3933) 52.155 0.2143] 235.972 30°C 
0.3820) 55.625 || Sodium bromate | D 2.8 
0.3726; 58.894 || Sodium chlorate | D 3.13 
Sucrose dissolved in water, 20°C. 
Liquip ih pec. rot. B pec. rot, “ - pec. rot. 
.8 (Li 50.51 510.6 (Cu)| +90.46)| 435.3 (Fe)) +128.5 
4 ; Cis. 8 (Ca) +38 Od 508.6 {Ga} 91.16]|| 433.7 (Fe) 129.8 
Specific rotation 6362 (Zn) | 56.51 || 481.1 (Zn)| 103.07|| 431.5 (Fe)]| 130.7 
eg./dm 589.3(Na)| 66.45 || 480.0 (Cd)| 103.62|| 428.2 (Fe)| 133.6 
69.10 472.2 (Zn) 107 .38]|| 427.2 (Fe) 134.2 
578.2 (Cu) 
578.0 (Hg) 69.22 468.0 (Zn) 109.49|| 426.1 (Fe) 134.9 
Rrayl sloshed! eee a ee tae Dy a0: 7, 570.0 (Cu) | 71.24 || 407-8 | oe 8 nate anette 
Camphorietess. e555. caer oct 204 D | + 70.33 Pacen (an 78.16 | eG (Eo) | 127-2 || 388.9 (Rey 166.7 
rn bh nie die a taeda say | 15 D |-— 30to —40 -8 (Cu) : iti: Fr 186-7 
Citron pills ede resent 15 D | + 62 515.3 (Cu) | 88.68 || 485.8 (Hs)| 128-8 ee 
Ethyl malate (C2Hs5)2C«HiOs...... 11 D — 10.3 to —12.4 ie : 
Month Glisza a Sema ceran 14 35.2 D | —- 49:7 
Nicotine CiwHusN2..............6. he x Hie = af horas oieent | SC lien Sones — 
20 0.5351 | —207.5 Tartaric acid (ord.)...) water | 20] D | +15.06 — .131c 
20 0.4861 | —253.5 20 |.6563 7.75 
Turpentine CioHe.............22. 20 D — 37 20; D 8.860 g = 41 
20. 0.6563 | — 29.5 20 |.5351 9.65 
20 0.5351 | — 45 ‘ 20 |.4861 9.37 
20. 0.4861 | — 54.5 Turpentine....... ...| alcohol | 20} D Tie. eS ee 
benzene| 20 | D | —37 — .0265d for — 
SOLUTIONS Kylose/.ccceayeee water 120! p | 419.185 @= 2.7 


_ Corrections for values of the specific rotation for concentration are given 
in the last column. c indicates concentration in grams per 100 milliliters of 


OPTICAL ROTATION OF ACIDS AND BASES 


Optical rotation of acids and bases commonly used in the resolution 
of racemic substances. Compiled by F. E. Ray. 


solution; d indicates the concentration in grams per 100 grams of solution. 


Correction 


for concen- 
Substance deg./dm ann ame orm Solvent onc. %| Gp 
bagels Bromocamphor-sulfonic 
RT RS a FE c seid ak sole ROPE sie ee We alee 
amphorsulfonic acid... Ee 
Feehan! Shoe lalpe = fea water 30 o = ae A —38 Chlorocamphor-sulfonic inthe 
ine 5 Ceeenr : acid:................ CroHsClOswS| H2O > 
erage aa YL alcohol | 20 | D | + 54.4 — 185d for Codeinesulfonic acid....-] GuHuNO« | He0 
bensene 4 Mf D+ “50 —.166d.for dm Tats aad ei GHiOe tO 10:8 
ther ts p la 37 47-90 Malic acid... ... :| CuHeOs H20 He 
Desires eatuccee water) | 20] Do |+ 33.5+ 026d for. Methylenccamphor.....| Cone? | CavOn aaa 
ans 5461| + 62.03 + eee Phenylsuccinic acid..... CroHi004 C:HsOH 1.5 
; ‘ Soria: 6-32 Tartaric acid........... CiH6Oc bed and | 2c. 
ag die SESE ie Tel atte edt ce. ce (breeine <n. .| CasH2eN2O« | CoHsOH 5.4 
' hiss 10-30°C Cinchonidine -| CixH2N20 | C2H:OH 1.0 
l-Glucose (8)......... water 20 51.4 * Cinchonine -| CixXH2NeO | CHCls 0.6 
Invert sugar CoHi20c | water 20 — 19.7 — .036c for Coriine : a pe Men be 
= . sthiz 
Pop yy sea OT ‘| CisHuNOs | C:H.0H 5 
20) + .00165 pevereeene -|CuHuNOs | 50%C:H:OH 0.2 
(t — 20)? for ¢ = enthol -| CioH200 2HsOH 9.6 
3-30°C Menthylamine -| CroHaN C:H;OH 11.3 
25 5461] — 21.5 Narcotine..... .| CxHaNOr | CHCls 2.6 
Lactose. .scccsscctees water 20 D 2. — Quinidine.. -| CooHuN20. | CoHs0H 1.0 
ge peaks Ul allay intra "| CtoHaN2O2 | Cols 0.6 
.5461] + 61.9 + .085(20° — hebaine. . -| CixHuNOs | CHCl: 5 
Yoru ) force = 5 Strychnine.. ..-!| CaHa2N2O02 | CoHsOH 0.9 
AIOE hhh Nol lest - D | — 88.5 — .145d for * Varies greatly with temperature, solvent, and conc. 
d = 2.6-18 
25 - 5461] — 105.30 
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MAGNETIC ROTATORY POWER 


The rotation of the plane of polarization of light by trans- 
parent substances subjected to a magnetic field may be applied 


to problems of molecular structure. 
known as the Faraday effect. 


This rotatory effect is 
Investigations: of this effect by 


E. Verdet showed the angle of rotation (a) to depend on the 


nature of the substance and to be proportional to the length (1) 
of the column of the substance which the light traverses and 


to the strength (H) of the magnetic field. Thus 


a = AIH 


where A is the Verdet constant for the experimental material. 
Other symbols in the table have the following significance: 


> = Wavelength in pz 
= Degrees centigrade 
Py = Molecular magnetic rotation of the substance under 
consideration compared to that of water determined 
in the same apparatus in the same magnetic field. 


Thus 
Py = M’a'p’/M'a'p 


where M is the molecular weight, a the angle of 
rotation and p the density of the given substance, 


and M’, a’, and p’ are the same quantities of 
water. 


a, 
[aly = Molecular rotatory value of the substance at the 


given temperature and at the wavelength . 
Values are in (radians) (gauss~!) (cm-). 

At = Verdet constant at the temperature t and at the 
wavelength \. Values are in (minutes) (gauss~!) 
(cm—}), 

Values in this table are reproduced by permission from 

Vo} ume 3, Tables de Constantes et Donnees Nuimeriques, 

“Pouvoir Rotatorie Magnetique, Effet Magneto-Optique 

de Kerr.’’ 

A much greater listing of values for both organic and 

inorganic compounds is in the above publication. 


Formula 


2t3br 


C:H.Bre 


C:H;Cl 
C:HsBr 
C:HsI 
C:H.O 
C:H<O2 
C:H6S 
C:H:N 
C2H20:Clez 
C:H;0:Cl 
C:2H;0:Cls 


C3HsOoNs 


Name 


Methane 

Tetrachloromethane 
Trichloromethane 

Tribromomethane 

Formic acid 

Dichloromethane 

Dibromomethane 

Diiodomethane 

Monochloromethane 
Monobromomethane 
Monoiodomethane 

Methylalcohol 

Methylamine 
Difluorodichloromethane (Freon) 
Mononitromethane 

Urea (carbamide) 40 % aqueous solution 
Acetylene (ethyne) 

Ethylene (ethene) 

Ethane 

Cyanogen 

Oxalic acid (aqueous sol. 8.3 %) 
Oxalic acid (alcohol sol. 16.5 %) 
Vinylbromide 

Acetonitrile (ethanonitrile) 
Ethyleneoxide (1,2-epoxyethane) 
Acetaldehyde (ethanal) 

Acetic acid 

Formic acid methylester (methylformate) 
Ethylidenechloride (1,1-dichloroethane) 
Ethylenechloride (1,2-dichloroethane) 
Ethylenebromide (1,2-dibromoethane) 


Monochloroethane 

Monobromoethane 

Monoiodoethane 

Ethylalcohol (ethanol) 

Glycol (1,2-ethanediol) 

Ethylmercaptan 

Ethylamine (aminoethane) 

Dichloroacetic acid (dichloroethanoic acid) 
Chloroacetic acid (chloroethanoic acid) 
Chloralhydrate (2-2-2-trichloro-1,1-ethanediol) 
Mononitroethane 

Propane 

Acrolein (propenal) 

Pyruvic acid (2-oxopropanoic acid) 


Malonic acid (propandioic acid) 2n-aqueous sol. 


Allyl alcohol 

Propy] alcohol (1-propanol) 

Acetone (2-propanone) 

Propionic acid (propanoic acid) 

Formic acid ethylester (ethylmethanoate) 
Acetic acid methylester (methylacetate) 
Propylchloride (1-chloropropane) 
Isopropylchloride (2-chloropropane) 
Propylbromide (1-bromopropane) 
Isopropylbromide (2-bromopropane) 
Propyliodide (1-iodopropane) 
Isopropyliodide (2-iodopropane) 
n-Propyl alcohol (1-propanol) 
Isopropy! alcohol (2-propanol) 
Glycerine (1,2,3-propanetriol) 
n-Propylamine 

Nitroglycerine 


* Verdet constant factor = 108, 
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At! 1054+ 
nN 105[A 

‘ Put (Aly Verdet 
578 Lt Oe DeRarRECRR | coh cata A *17.4 
589 25.1 6.58 45.3 1.60 
589 20.0 5.535 37.98 1.60 
589 17.9 | 11.63 80.00 3.13 
589 20.8 1.671 11.50 1.046 
589 11.9 4.31 29.7 1.60 
589 15.9 8.11 55.8 2.74 
589 15.0 | 10.83 129.5 1.51 
589 23.0 2.99 20.5 1.37 
589 1.5 4.64 31.9 2.04 
589 19.5 9.01 63.2 3.35 
589 18.7 1.640 11.28 0.958 
578 mdadli eiesap. eneiesdedod.t ¥*22).7 
BRT Wes ce roll heat scp 44 Mae ces aE ¥32 7. 
589 9.9 1.86 12.8 0.826 
578 20.0 2.38 Bathe | on. dadactee 
BT Siler de yrs oh eloktay a. *33.0 
B7Siy (aos) FeAl) mevaciz *34.5 
BISa ee MT) Lt obra tent. *23.5 
578 20 2.88 20.6 SO a atewtes 
578 24 2.82 2024 Ni cc ckulas 
589 7.8 6.22 42.8 2.10 
589 25.0 2.32 16.0 *21.0 
589 8.0 1.935 13.3 0.92 
589 16.3 2.38 16.4 1.00 
589 21.0 2.525 17.37 1.044 
589 16.5 2.49 17.1 0.96 
589 14.4 5.33 36.7 1.61 
589 14.4 5.49 37.7 1.65 
589 15.2 9.70 66.7 2.66 
589 5.0 4.04 27.8 1.36 
589 19.7 5.85 40.2 1.82 
589 18.1 | 10.07 69.3 2.95 
589 16.8 2.780 19.13 1.131 
589 15.1 2.94 20.2 1.25 
578 16.0 5. 52 39.5 1.85 
589 5.8 3.61 24.8 *34.5 
589 13.5 5.30 3.65 1.52 
589 64.5 3.89 26.7 1.33 
589 54.6 7.10 48.8 1.65 
589 10.2 2.84 19.5 0.946 
STS Oly Ce PRE Re JOOP RP AS *34.0 
578 20.0 4.74 34.0 1.76 
589 14.5 3.56 24.2 1.21 
589 23.0 SEATMO OT ate he | a Getetnnts 
589 18.3 4.68 32.2 1.60 
589 13.6 3.33 22.9 1.09 
589 20.0 3.472 23.89 1.1136 
589 20.3 3.462 23.82 1.10 
589 18.8 3.56 24.5 1.05 
589 20.0 3.42 23.5 1.03 
589 16.1 5.04 34.7 1.34 
589 17.2 5.16 35.5 1.34 
589 19.2 6.88 47.8 1.79 
589 174 7.00 48.2 1.77 
589 18.1 | 11.08 76.2 2.69 
589 26.3} 11.18 76.9 2.63 
589 15.6 3.77 25.9 1.20 
589 20.0 3.90 26.8 1.28 
589 16.0 4.11 28.3 1.33 
589 9.6 4,56 31.4 1.33 
589 13.5 5.405 37.2 0.900 


MAGNETIC ROTATORY POWER (Continued) 


r,t 
5 r,t 105A“: 
Formula 
589 18.9 3.82 26.3 1.018 
“Ni 15.0] 7.94 54.6 2:16 
Cale 1 3-Butadiene (orythrene) e809 | 13.0] 5.53 38.0 1.39 
Ci 1-Butene (a-butylene) 589 | 15.0] 5.27 36.3 1.38 
i ig-2-Butene (8-butylene) 589 | 15.0] 5.07 34.9 1.29 
Cali trans-2-Butene g9 | 15.0| 4.59 31.6 1.09 
Call Butane 289 | 13.0] 4.87 33.5 1.11 
C.Hio utane ; : 5 d 
butane (2-methylpropane) : 89 | 25.0| 4.5 31.0 
ee Malele eohydrde (cis-butenedioic anhydride) tee 20.0 5.48 37-7 
n (furfuran ae 3 : . 25. : ; 
CHO. Fens sald (eis-butenedioic acid) 2n aqueous solution bes pore olae 84.7 
CHS Thispheas (UNO an) anlvdride) 589 | 20.0| 4.28 | 29.5 
C.H6O: Acetic anhydride (ethanoic = fae Sante al 578 20.0 4.68 33.5 
CsH6Os Succinic acid (butanedioic acid) 5.9% aq . 578 20.0 4.79 34.3 
CiHeOc Tartaric acid (47.8 % aqueous sol.) 589 18.8 4.47 30.8 
C.Hs02 n-Butyric acid (butanoic acid) 589 20.0 4.47 30.8 
CiHsO2 Ethylacetate (ethyl ethanoate) 1 ae) 589 20:0} 4.37 30.1 
C.Hs02 Propionic acid methylester (methylpropan noate) 589 | .eece 4.66 32.1 
C.HsO3 Lactic acid methylester (methyl 2-hydroxypropa ; 389 20.0 4.78 32.9 
CiHi00 Ethy] ether (ethoxyethane) B89 20.0 4.60 31.6 
C4.Hi00 n-Butyl] alcohol (1-butanol) i 589 17.7 4.94 34.0 
C.HwO Isobutyl alcohol (2-methyl-1-propano } 589 20.0 4:91 33.8 
CiHw0 sec-Butyl alcohol (methylethylcarbinol) 589 15.0 | 7.03 48.8 
CsHe Cyelorpurndions 589 | 15.0] 8.80 | 60.5 
CiHs ener tae 589 | 15.0] 8.80 60.5 
C3Hs Isoprene (2-methyl-1,3-butadiene) 589 15.0 5.69 39.1 
Gut, pecan 50 | 15.0] 6.45 | 44-4 
10 geen 9 : : ; 
cae Isopentane (2-methyl-1-butane) tee 20.0 4.389 33.6 
a ae see | ie | $95 | ec 
Se 15. ; f 
oe Isopentane (2-methylbutane) oe 20.0 701 50.2 
CiH.02 Furfural (2-furancarbonal) pap | ica (aeons pees 
Pyridine Bick eee ‘o| 5.48 37.7 
Cunoe Glutario acid (pentanedioic acid) 2 N aqueous sol. pea a . a ta 
CsH1002 Propionic acid ethylester E89 15.7 5.45 37.5 
Gils PANN ae en 589 | 14.7| 7.49 51.6 
CsHuNe Cadaverine (1,5-pentanediamine) 589 | 15.0] 11.27 77.5 
ane Beare 589 | 20.0| 5.66 | 39.0 
ee RA eR te 589 | 15.0] 6.62 45.5 
CsHiCle 1,4-Dichlorobenzene (p-dichlorobenzene) ree cate Pa neue 
CsHsF Fluorobenzene (phenylfiuoride) peo eas nea ets 
CeH;Cl Chlorobenzene (phenylchloride) ae eM eres cen 
Cue lace Uae Sei pe 589 | 15.0] 19.11 | 131.4 
CeHsI Todobenzene (phenyliodide) ee Bae Bees e 
CsH.O Phenol (hydroxybenzene) 589 | 15.0 | 16.08 | 110.6 
CcoH:N Aniline (aminobenzene) ; re ees gre ian 
CsHuCl Chlorocyclohexane (cyclohexylchloride) 4 ae AGE he 
CsHi203 Paraldehyde (paraacetaldehyde) ' i ave eree Pa 
CcHi206 Glucose 11H2O (dextrose) (1 M aqueous sol.) 289 13:0 6.89 47.4 
CcH1206 Galactose 10H20 (1 M aqueous sol.) 4 ar 873 46.3 
CsHi20. Fructose 10H:20 (levulose) (1 M aqueous sol.) 589 | 20.0| 6.89 47.4 
CeH110 2-Hexanol (butylmethylearbinol) foe tah aoe Fg 
CcHisO 3-Hexanol (ethylpropylcarbinol) ‘ 589 20.0 6.90 47.5 
CeHi,0 2-Methyl-3-Pentanol (ethylisopropylcarbinol) ee ae sen a 
CeHsOiNz 1,3-Dinitrobenzene (m-Dinitrobenzene) es ts orcs He 
CsHsO2N Nitrobenzene pee ee aie ee) 
CiHs Toluene (methylbenzene) ney Hats ares oe 
CH Peace eee a 589 | 15.0| 7.61 52.7 
7His eptane oe. , : 
Cr;HsN Benzonitrile (benzenecarbonitrile) . ate eee ee 
C7H.O2 Benzoic acid (20 % alcohol sol.) le red prea Hr Fas 
C7H:Cl o-Chlorotoluene (2-chloro-1-methylbenzene) 5 a ae one a 
C7H:Cl p-Chlorotoluene (4-chloro-1-methylbenzene) 589 15. ‘ P a re 
C7H:Br o-Bromotoluene (2-bromo-l-methyibenzene) 589 16.7 Pee iy ee 
C7H:Br p-Bromotoluene (4-bromo-l1-methylbenzene) 589 ao8 ne ae ee 2. 
C7H:0 o-Cresol (o-methylpheno!) a eos ee en a 
C7Hs:0 m-Cresol (m-methylphenol) eee eae ths a 
C7H:0 p-Cresol (p-methylphenol) 5 17: fi 5 4 
idi hylaniline) 589 1733) |} L718 118.2 3. 
CiH»N o-Toluidine (o-methylaniline e* 12 by 
CrH»N m-Toluidine (m-methylaniline) 589 15.0 6. f a 5 Bs ao 
C7HsN p-Toluidine (p-methylaniline) 589 50.0 a5 02 oe a 
C7Hu0 Enanthaldehyde (heptanal) 589 16.2 une aes pt 
C7HisO 1-Heptanol (n-heptylalcohol) 589 12.6 ieee 7 : : i ¢ 4 
C7H1sO 2-Heptanol (amylmethylcarbinol) 589 20.0 43 a is ig 
C7HicO 3-Heptanol (butylethylcarbinol) 589 20.0 7.86 re Ht et 
C7H702.N o-Nitrotoluene 589 18.0 ae: 50 ee: aa6 
C7H702N p-Nitrotoluene 589 54.3 | 10. Q oe poe 
CsHio Ethylbenzene (phenylethane) 589 15.0 | 13.4 a8 a 
CsHio o-Xylene (1,2-dimethylbenzene) 589 15.0 | 13.36 91. ates 
CsHio m-Xylene (1,3-dimethy]l benzene) 589 15.0 | 12.82 88.2 oar 
CsHio p-Xylene (1,4-dimethylbenzene) 589 15.0 | 12.80 88.1 Pri 
CsHie 1-Octene (a-octylene) 589 15.0 9.00 a5-6 it 
Ci Rte | Segue: 389 13. 0 8. 8 59.5 1.26 
‘sHi8 ctane ’ i a e 
CsHis0 1-Octanol (n-octylalcohol) _ 589 20.0 8.88 61.1 1m 
CsHis0 2-Octanol (methylhexylcarbinol) 589 20.0 9.00 61.8 1 + 
CsHis0 3-Octanol (ethylamylcarbinol) 589 20.0 8.90 61.2 ae 
CoHi2 o-Ethyltoluene (1-ethy]-2-ethylbenzene) 589 15.0 | 14.56 100.2 2.32 
CoH m-Ethyltoluene (1-ethyl-3-ethylbenzene) 589 15.0 | 14.18 97.6 2.91 
CoHie2 -Ethylbenzene (1-ethyl-4-ethylbenzene) 589 15.0 | 13.98 96.2 2.37 
CoHie WMesitelene (1-3-5-trimethylbenzene) 589 15.0 | 13.36 91.9 2.28 
CsH20 Nonane 589 | 15.0] 9.70 66.7 1.28 
CioHa Naphthalene 589 89.5 | 24.98 171.8 4.47 
CioH20 1-Decene (n-decylene) 589 | 21.0] 11.65 80.1 1.45 
CioHa Decane 589 15.0 | 10.70 73.6 1.30 
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MAGNETIC ROTATORY POWER (Continued) 


A,t 
Formula Name s[A], >t | 108A" 
‘ PM 10m Verdet 
CioH7Cl 1-Chloronaphthalene (a-chloronaphthalene) 18.0 | 28.15 201.5 4.91 
CioH7Br 1-Bromonaphthalene (a-bromonaphthalene) 20.0 | 31.05 222.0 5.19 
Ci0HsO 8-Naphthol (2-hydroxynaphthalene) 136.0 | 27.1 194.0 4.80 
CioHoN 1-Naphthylamine (a-naphthylamine) 32.6 | 37.23 256.1 6.84 
CioHi202 Isoeugenol (4-propenylguaiacol) 19.3 | 21.44 147.5 3.55 
CioHi202 Eugenol (4-allylguaiacol) 15.4 | 18.72 128.8 2.88 
CioHi202 Benzoic acid propylester (n-propylbenzoate) 15.4 | 14.87 102.3 2.20 
CioHi1202 o-Toluic acid ethylester 15.2 | 15.06 103.6 2.25 
CioH1202 p-Toluic acid ethylester 15.0; 14.74 101.4 2.18 
Ci0Hi202 a-Toluic acid ethylester (ethylphenylacetate) 14.0 | 14.99 103.1 2).25 
Ci0oHi203 Methylsalicylic acid ethylester 18.6 | 17.14 117.9 2.50 
CioHisN N,N-Diethylaniline (N-phenyldiethylamine) 15.3 | 25.16 173.1 3.74 
CioHiiO Camphor 14.0 9.26 OSaz, SENSE G FH 
C10His0 a-Terpineol 16.0 | 10.84 74.6 1.56 
CioHisO Citronellal 14.5 | 11.48 79.0 1.51 
CioHisO4 Dipropylsuccinate 11.4 | 10.36 71.3 1522 
CioH1806 Tartaric acid dipropylester (propyltartrate) 15.4 | 10.83 74.5 1.24 
CioH20O Menthol 45.2 | 10.51 72.3 1.40 
CuHa Undecane 20.5 | TL. 65 80.1 1.31 
CizHe6 Dodecarie 21.5 | M271 87.4 1.32 
Ci2H2011 Saccharose 19H:20 (1 M aqueous sol.) 15.0 | 12.59 86:6) OONGaAR dave 
CwH2O1 Maltose 20H:O (1 M aqueous sol.) 15.0 | 12.69 (YANG YE | Wieeicad coors 
CiwH201 Lactose 41H:0 (1 M aqueous sol.) 18.4 | 12.71 87.25) Stilts te Be 
CiusHi0 Phenanthrene ) 100.0 | 39.7 284.0 5.84 
CisHa Hexadecane 15.0 | 16.8 115.6 1.35 
CisHis 1,2-Diphenylbenzene 15.0 | 40.2 276.3 4.70 
CisHis 1,3-Diphenylbenzene (m-phenyldiphenyl) 15.0 | 41.0 282.4 Watts: Poe 
CisH22 1,6-Diphenylhexane ZOO She | Gaede 2.75 


TRANSPARENCY TO OPTICAL DENSITY 
CONVERSION TABLE 


Transparency of a layer of material is defined as the ratio 
of the intensity of tle transmitted light to that of the incident 
light. Opacity is the reciprocal of the transparency. Optical 
density is the common logarithm of the opacity. 


Thus, 
Transparency = r 
1 Tk 


EC fe Transparency Ik 


Optical density = logio (7) 
t 


where J; = Intensity of incident light 
I, = Intensity of transmitted light. 


0.000 -030 | 1.523 -060 1.222 .090 1.046 | .120 -9208 }] .150 -8239 | .180 .7447 -210 | .6778 
.001 | 3.000 .031 | 1.509 .061 1.215 .091 1,041 } .121 -9172] .151 .8210 | .181 .7423 211 .6757 
.002 | 2.699 .032 | 1.495 .062 1.208 .092 1.036 } .122 -9137 | .152 -8182 | .182 .7399 212 .6737 
-003 | 2.523 .033 | 1.482 .063 1.201 .093 1.032 | .123 9101] .153 -8153 | .183 .7375 3213 .6716 
.004 | 2.398 .034 | 1.469 .064 1,194 .094 1.027 | .124 -9066 | .154 .8125 | .184 7352 .214 | .6696 
.005 | 2.301 .035 | 1.456 .065 1,187 .095 1.022 | .125 -9031] .155 -8097 | .185 .7328 .215 | .6676 
.006 | 2.222 .036 | 1.444 .066 1.180 .096 1.018 } .126 .8996 | .156 8069 | .186 -7305 -216 | .6655 
.007 | 2.155 .037 } 1.432 .067 1.174 .097 1.013 | .127 -8962 | .157 -8041 | .187 .7282 .217 | .6635 
.008 | 2.097 .038 | 1.420 .068 1.168 .098 1.009 | .128 -8928] .153 .8013 | .188 7258 .218 | .6615 
.009 | 2.046 .039 | 1.409 .069 1.161 .099 1.004 | .129 .8894]} .159 .7986 | .189 7235 .219 | .6596 
.010 | 2.000 -040 | 1.398 -070 1,155 -100 1.000 | .130 .8861] .160 -7959 | .190 .721E -220 | .6576 
.011 | 1.959 .041 | 1.387 .071 1.149 -101 .9957 | .131 -8827 } .161 -7932 } 1191 .7190 221 .6556 
.012 | 1.921 .042 | 1.377 .072 1.143 102 -9914 | .132 .8794} .162 .7905 # .192 .7167 1222 .6536 
.013 | 1.886 .043 | 1.367 .073 1.137 103 .9872 | .133 .8761} .163 .7878 | .193 .7144 .223 | .6517 
.014 | 1.854 .044 | 1.357 .074 1.131 104 .9830 | .134 .8729] .164 -7852 | .194 .7122 .224 | .6498 
.015 | 1.824 .045 | 1.347 .075 1.125 105 -9788 | .135 -8697 | .165 -7825 9 .195 7100 .225 | .6478 
.016 | 1.796 .046 | 1.337 .076 1.119 .106 .9747 | .136 -8665] .166 -7799 | .196 .7077 .226 | .6459 
£017 |) 1.770 .047 | 1.328 .077 1.114 107 .9706 | .137 -8633 1 .167 -7773 | .197 -7055 -227 | .6440 
.018 | 1.745 .048 | 1.319 .078 1.108 108 -9666 | .138 -8601] .168 .7747 | .198 .7033 .228 | .6421 
.019 | 1.721 .049 | 1.310 .079 1.102 .109 -9626 | .139 -8570] .169 .7721 | .199 7011 .229 | .6402 
-020 | 1.699 -050 | 1.301 -080 1.097 -110 .9586 | .140 -8539] .170 -7696 } .200 .6990 -230 | .6383 
.021 | 1.678 .051 | 1.292 081 1.092 f11% -9547 | .141 -8508] .171 .7670 § .201 .6968 231 .6364 
.022 | 1.658 .052 | 1.284 .082 1.086 112 -9508 | .142 -8477 | 172 -7645 § .202 .6946 232 6345 
.023 | 1.638 .053 | 1.276 .083 1.081 lis .9469 | .143 -8447] 173 .7620 { .203 .6925 233 .6326 
.024 | 1.620 .054 | 1.268 .084 1.076 114 .9431 | .144 -8416] .174 7594 9 .204 6904 -234 | .6308 
.025 | 1.602 .055 | 1.260 .085 1.071 115 .9363 } .145 -8386] .175 -7570 | .205 .6882 -235 | .6289 
.026 | 1.585 .056 | 1.252 .086 1.066 116 -9356 } .146 -8356] .176 -7545 | .206 -6861 .236 | .6271 
.027 | 1.569 .057 | 1.244 -087 1,060 117. -9318 } .147 -8327] .177 -7520 | .207 .6840 .237 | .6253 
.028 | 1.553 .058 | 1.237 .088 1.055 118 -9281 | .148 .8297] .178 .7496 f} .208 .6819 -238 | .6234 
.029 | 1,538 .059 | 1.229 089 1.051 119 -9244 | .149 .8268] .179 .7471 f .209 .6799 .239 | .6216 


E-415 


Y 

DENSIT 

/ TO De Cen dnaed) 

ANSPARE ION TABLE ( 
CON 


Density 
Trans. 

Density 

a ae 

ate [Densty [Tome | 

r 5 

Density [Trane 
Trans. [Density 

ity 

Densi [Trane | 


676 
“babs 
5 6 
God bere: 542 2652 
"466 ‘3307 prim | os 
89 : 544 
.40 467 3298 
-390 4078 68 88 -2636 
See 4007 400 | (32 545 2628 
5 a "392 ‘4056 3279 546 (2620 
ie biocs 393 4045 470 3270 sot eens 
‘ Se | ec : 
o | .6198 Aca duazere af tote 471 3260 "549 | 126 
Ba | ‘6 2 3i9 | 14902 seh | tie ee 2596 
30 Sty 319 396 “4012 el 324 550 12589 
343 6126 4949 397 “4001 3933 3: 2581 
"244 4 pee Aas a8 .3990 475 "3004 ae 2578 
; 8 3 49 9 : : 
245 Sot 322 4908 f .3979 rite pane .554 
rte || tet > ; 3 47D MRE? ; 
G : 881 402 947 556 .2541 
‘349 | 6038 geo e herises yk tet so | 3188 SET iheas 
j 6021 Sey rts 404 | - at eee .558 12526 
cheek 1 Soe ts 327 4841 13925 482 ae 559 
251 986 328 4828 405 3915 3 2518 
5 9 . 4 483 3152 60 10 
333 ae i 815 407 Re Ne an eee 
oe | (59 -330 4503 -408 “3883 485 | .3143 562 ‘2495 
35 3 AT 4 5 24 
255 Hts 332 4776 .3872 ree pitt 564 
aoe |. ee0l gee) cares rtp) cette 4 3 2479 
257 "5884 334 - 411 3851 oS .3107 505 te 
58 “5867 75 41 "3840 .56 2464 
38 en 335 31 rh “3830 490 ak ae: ‘Bsr 
5 By 47 4 . 5 44 
-260 3a .337 4711 3819 ae seit 569 | .2 
261 “5817 .338 4698 415 “3809 4 30’ 2441 
262 00 339 grein Reaees 49a | [3003 se) iPeree 
Beale cerat 4685 417 | 3799 se Ga 871 | 2434 
= eae a | cies a8 | 3H aos_| sos i | ae 
6 ES 6 4 : . 5 1241 
265 ot! 51 342 re 3768 ee "374 24 
266 15735 343 4634 420 "3757 A 30! 2403 
pee Mgt 344 | «. ; ri |) alot ae .3019 575 | .2403 
260 | ‘3702 Hee WN ene 433 3736 ; oo | .3010 yee ret 
70 | .5686 347 es Sal {re - “Bor 3093 B76 | “33y3 
2 67 3 45: 71 : 4 57 a 
271 rth 348 4572 425 pale 502 2984 2366 
272 5638 349 A eek | A ‘Soa | ‘2075 BS, eaeeee 
2 "562 455! 42 "3685 : 58 52351 
oma | ert irr a miteaces -2967 peielpact 
: - 05 959 * 23 
5607 351 4535 1429 5 2 583 2336 
75 5591 352 522 506 2950 : d 
376 pe B55 | | -4592 430 | 3005 pores coe 584 = 
ary -5560 354 |. a “431 eae -508 2933 585-2888 
24 554 44 43 "3635 . 586 “9314 
; : 0 16 -23 
5528 -356 4473 434 51 29 588 2299 
+280 13 .357 461 ‘i 511 2907 : 
oat ate 358 rire 435 eae .512 2899 -589 291 
oe 5482 359 : me a8 pecs “518 2890 590 eed 
2 1546 - 7 : c ° J 
O84 oe 360 435 48 eee 515 | 282 ‘Boa pit 
4 4 : é , . 
285 2436 362 4401 z 3565 516 2865 pie -2262 
286 5421 363 4389 440 "3556 517 2857 : 55 
eee 5406 364 io aad boca 518 2848 595 Boca 
28) 539 43 "442 "3536 : 596 “9240 
-280 “}. peeunh “anes 1443 | 2840 . a 
5376 Bes anes “daa | “3526 520 | .2840 208 5098 
-290 :5361 -367 4342 , 3516 521 “9893 oor 2 
291 5346 dette ope hee 522 2815 ; 2219 
eee ee ay 318 pee sea | (2807 see | “ant 
5 4 144 "3487 . °601 "2204 
294 -370 4306 448 . 2798 . . 
; 3478 . 602 2197 
.5302 371 4295 .449 525 -2790 “603 2190 
206 -5287 sie <4258 3468 ett -2782 604 E 
297 ‘5258 ara | “427 ery Gre oe oie 2182 
5 451 13449 : 2 605 "2175 
-298 5243 4260 452 4 39 -529 12168 
299 | . Aare 453 | .34 757 pany | 
2 : 2 3429 2 607 2161 
5229 -376 4237 454 -530 2749 08 0154 
300 | . 5 .377 25 31 9741 6 2 
3 | 88 oe | Bie ass | sian el ee at Le 
3 518 : 1456 401 5 2725 beet ce 
303 15171 4202 457 3 91 "534 6 : 21 
304 F -380 "4191 “458 +33 17 -61 213 
382 27 612 125 
aoe | 5148 ass | “ties ao | 3972 #87 | 3700 ou | aie 
° : 4 "3363 : 2 
307 5114 384 1 3 538 684 
308 5100 4145 race oe "539 2 
310 | .5086 “387 ries Dah S 
311 Pte "388 aibe 
12 -5045 -389 
3 503 
314 | 


E-416 


Trans, 


-615 


2111 
-2104 
-2097 
-2090 
-2083 


+2076 
-2069 
+2062 
+2055 
-2048 


-2041 


-695 
-696 
-697 
-698 
-699 


TRANSPARENCY TO OPTICAL DENSITY 


CONVERSION TABLE (Continued) 


-1580 


E-417 


855 
-856 


-0680 
-0675 


-935 


Density 


-0292 


oe 


' eee 
| “We 
: 
4 e 
° ot i 


DENSITY OF VARIOUS SOLIDS 


The approximate density of various solids at ordinary atmospheric temperature. 
In the case of substances with voids such as paper or leather the bulk density is indicated rather than the density of the solid portion. 


(Selected principally from the Smithsonian Tables.) 


Grams Pounds Grams Pound Grams Pounds 
Substance per per Substance per per Substance per per 
cu. cm cu. ft. cu. cm cu. ft. cu. cm cu. ft. 
Agate 2.5—2.7 156-168 Glass, common 2.4-2.8 150-175 Tallow, beef 0.94 59 
Alabaster, carbon- flint 2.9-5.9 180-370 mutton 0.94 59 
ate 2.69-2.78 168-173 Glue 1.27 79 Tar 1.02 66 
sulfate 2.26-2.32 141-145 Granite 2.64-2.76 165-172 Topaz 3.5-3.6 219-223 
Albite 2.62-2.65 163-165 Graphite* 2.30-2.72 144-170 Tourmaline 3.0-3.2 190-200 
Amber 1.06-1.11 66-69 Gum arabic 1.3-1.4 81-87 Wax, sealing 1.8 112 
Amphiboles 2.9-3.2 180-200 Gypsum 2.31-2.33 144-145 Wood (seasoned) 
Anorthite 2.74-2.76 171-172 Hematite 4.9-5.3 306-330 alder 0.42-0.68 26-42 
Asbestos 2.0-2.8 125-175 Hornblende 3.0 187 apple 0.66-0.84 41-52 
Asbestos slate 1.8 112 Ice OOTT Dez ash 0.65-0.85 40-53 
Asphalt 1.1-1.5 69-94 Ivory 1.83-1.92 114-120 balsa 0.11-0.14 7-9 
Basalt 2.43.1 150-190 Leather, dry 0.86 54 bamboo 0.31-0.40 19-25 
Beeswax 0.96-0.97 60-61 Lime, slaked 1.3-1.4 81-87 basswood 0.32-0.59 20-37 
Beryl 2.69-2.7 168-169 Limestone 2.68-2.76 167-171 beech 0.70-0.90 43-56 
Biotite 2.7-3.1 170-190 Linoleum 1.18 74 birch 0.51-0.77 32-48 
Bone 1.7-2.0 106-125 Magnetite 4.9-5.2 306-324 blue gum 1.00 62 
Brick 1.4-2.2 87-137 Malachite 3.7-4.1 231-256 box 0.95-1.16 59-72 
Butter 0.86-0.87 53-54 Marble 2.6-2.84 160-177 butternut 0.38 24 
Calamine 4.1-4.5 255-280 Meerschaum 0.99-1.28 62-80 cedar 0.49-0.57 30-35 
Calcespar 2.6-2.8 162-175 Mica 2.6-3.2 165-200 cherry 0.70-0.90 43-56 
Camphor 0.99 62 Muscovite 2.76-3.00 172-187 dogwood 0.76 47 
Caoutchouc 0.92-0.99 57-62 Ochre 3:5 218 ebony 1.11-1.33 69-83 
Cardboard 0.69 43 Opal 2.2 137 elm 0.54-0.60 34-37 
Celluloid 1.4 87 Paper 0.7-1.15 44-72 hickory 0.60-0.93 37-58 
Cement, set 2.7-3.0 170.190 Paraffin 0.87-0.91 54-57 holly 0.76 47 
Chalk 1.9-2.8 118-175 Peat blocks 0.84 52 juniper 0.56 35 
Charcoal, oak 0.57 35 Pitch 1.07 67 larch 0.50-0.56 31-35 
pine 0.28-0.44 =: 18-28 Porcelain 2.3-2.5 143-156 lignum vitae 1.17-1.33 73-83 
Cinnabar 8.12 507 Porphyry 2.6-2.9 162-181 locust 0.67-0.71 42-44 
Clay 1.8-2.6 112-162 Pressed wood logwood 0.91 57 
Coal, anthracite 1.4-1.8 87-112 pulp board 0.19 12 mahogany 
bituminous 1.2-1.5 75-94 Pyrite 4.95-5.1 309-318 Honduras 0.66 41 
Cocoa butter 0.89-0.91 56-57 Quartz 2.65 165 Spanish 0.85 53 
Coke 1.0-1.7 62-105 Resin 1.07 67 maple 0.62-0.75 39-47 
Copal 1.04-1.14 65-71 Rock salt 2.18 136 oak 0.60-0.90 37-56 
Cork 0.22-0.26 14-16 Rubber, hard 1.19 74 pear 0.61-0.73 38-45 
Cork linoleum 0.54 34 Rubber, soft pine, pitch 0.83-0.85 52-53 
Corundum 3.9-4.0 245-250 commercial 1.1 69 white 0.35-0.50 22-31 
Diamond 3.01-3.52 188-220 pure gum 0.91-0.93 57-58 yellow 0.37-0.60 23-37 
Dolomite 2.84 177 Sandstone 2.14-2.36 134-147 plum 0.66-0.78 41-49 
Ebonite a5 72 Serpentine 2.50-2.65 156-165 poplar 0.35-0.5 22-31 
Emery 4.0 250 Silica, fused trans- satinwood 0.95 59 
Epidote 3.25-3.50 203-218 parent 2.21 138 spruce 0.48-0.70 30-44 
Feldspar 2.55-2.75 159-172 translucent 2.07 129 sycamore 0.40-0.60 24-37 
Flint 2.63 164 Slag 2.0-3.9 125-240 teak, Indian 0.66-0.88 41-55 
Fluorite 3.18 198 Slate 2.6-3.3 162-205 African 0.98 61 
Galena 7.3-7.6 460-470 Soapstone 2.6-2.8 162-175 walnut 0.64-0.70 40-43 
Gamboge 1.2 75 Spermaceti 0.95 59 water gum 1.00 62 
Garnet 3.15-4.3. 197-268 Starch 153 95 willow 0.40-0.60 24-37 
Gas carbon 1.88 Ly! Sugar 1.59 99 
Gelatin ike) 79 Tale 2.7-2.8 168-174 


* Some values reported as low as 1.6. 


WEIGHT OF ONE GALLON OF WATER (U.S. GALLONS) 

The weights are for dry air at the same temperature as the water up to 40°C and at a barometric 
pressure corrected to 760 mm and against brass weights of 8.4 density at 0°C. Above 40°C the tempera- 
ture of the air is assumed to be 20°C, i.e., the water is allowed to cool to 20°C prior to the weighings 
being made. The volumetric computations are based upon the relations that one liter 1 dm? and that 


1 dm? = 61.023744 in.?. <s 
Temperature Weight in vacuo Weight in air Temperature Weight in vacuo Weight in air 
(°C) (s) (Ib) (s) (Ib) (°C) (s) (Ib) (s) (Ib) 
0 3784.856 8.34417 3780.543 8.33467 25 3774.291 8.32088 3770.340 8.31217 
1 3785.078 8.34466 3780.781 8.33518 26 3773.320 8.31870 3769.364 8.31001 
2 3785.233 8.34500 3780.953 8.33556 27 3772.277 8.31644 3769.352 8.30778 
3 3785.326 8.34520 3781.060 8.33580 28 3771.218 8.31410 3767.306 8.30548 
4 3785.355 8.34527 3781.105 8.33590 29 3770.123 8.31169 3766.224 8.30309 
5 3785.325 8.34520 3781.090 8.33587 30 3768.995 8.30920 3765.109 8.30063 
6 3785.235 8.34500 3781.015 8.33570 31 3768.995 8.30664  3763.961 8.29810 
7 3785.089 8.34468  3780.884 8.33541 32 3766.641 8.30401  3762.780 8.29550 
8 3784.887 8.34424  3780.698 8.33500 33 3765.416 8.30131  3761.568 8.29283 
9 3784.633 8.34368  3780.458 8.33447 34 3764.160 8.29854  3760.324 8.29008 
10 3784.326 8.34300 3780.167 8.33383 35 3762.874 8.29571 3759.050 8.28728 
11 3783.966 8.34221 3779.821 8.33307 40 3756.018 8.28059 3752.255 8.27230 
12 3783.557 8.34130 3779.426 8.33220 45 3748.41 8.2638 3744.42 8.2550 
13 3783.099 8.34030 3778.983 8.33122 50 3740.19" 8.2457 3736.22 8.2369 
14 3782.597 8.33919 3778.495 8.33014 55 3731.34 8.2261 3727.37 8.2174 
15 3782.049 8.33798  3777.962 8.32897 60 3721.91 8.2054 3717.95 8.1966 
16 3781.458 8.33668 3777.415 8.32770 65 3711.88 8.1832 3707.93 8.1745 
17 3780.824 8.33528 3776.764 8.32633 70 3701.35 8.1600 3697.42 8.1514 
18 3780.148 8.33379 3776.103 8.32487 75 3690.30 8.1357 3686.38 8.1270 
19 3779.430 8.33221 3775.398 8.32332 80 3678.72 8.1101 | 3674.81 8.1015 
20 3778.672 8.33054 3774.653 8.32167 85 3666.68 8.0836 3662.78 8.0750 
21 3777.873 8.32877 3773.868 8.31994 90 3654.15 8.0560 3650.27 8.0474 
22. —-3777.035 8.32693 3773.044 ~— 8.31813 95 3641.21 8.0274 3637.34 8.0189 
23 3776.158 8.32499 3772.180 8.31622 100 3627.81 7.9979 3623.95 7.9894 
24 3775.243 8.32298 3771.279 8.31424 


TEMPERATURE CORRECTION FOR VOLUMETRIC SOLUTIONS. 


This table gives the correction to various observed volumes of water, measured at the designated temperatures to give the 


volume at the standard temperature, 20°C. Conversely, by subtracting the corrections from the volume desired at 20°C., the 
volume that must be measured out at the designated temperatures in order to give the desired volume at 20°C., will be obtained. 
It is assumed that the volumes are measured in glass apparatus having a coefficient of cubical expansion of 0.000025 per degree 
centigrade. The table is applicable to dilute aqueous solutions having the same coefficient of expansion as water. 


Capacity of apparatus in milliliters at 20°C. 


Capacity of apparatus in milliliters at 20°C. 


Tam peratars Temperature 
° 0 
meseyrement, 2,000 | 1,000 | 500 | 400 | 300 | 250 | 150 measurement, 2,000 | 1,000 | 500 | 400 | 300 | 250 150 
Correction in milliliters to give volume of water at 20°C. Correction in milliliters to give volume of water at 20°C. 
—1.18] — .59] — .30| — .24| — .18] — .15] —.09 
15 +1.54| +0.77| +0.38| +0.31) +0.23] +0.19] +0.12 —1.61] — .81] — .40] — .32] — .24] — .20] —.12 
16 +1.28) + .64) + .32/ + .26/+ .19) + .16/+ .10 —2.07| —1.03] — .52| — .41] — .31] — .26] —.15 
lege wit Blt BEE alt 
‘ : ‘ : , .08) + .05 —2.54| —1.27|] — .64] — .51] — .38) — .32] —.19 
19 + .35) + .18] + .09/ + .07/ + .05|/ + .04| + .03 atid Saree — .76) — .61/ — < - oe a 2 
-3. -1.77| — .89]/ — .71)/— . = - 
21 — .37) — .18| — .09| — .07] — .06] — .05] — .03 —4.08| —2.04| —1.02| — 82] — .61| — .51] —.31 
22 — .77| — .38) — .19] — .15| — .12] — .10] — .06 —4.62| —2.31] —1.16] — .92| — .69| — .58| —.35 
In usin, : 


oa g the above table to correct the volume of certain standard solutions 


+ more accurate results will be obtained i i 
the corrections are increased by the parcantabes Boe ea Moe 


Normality 
Solution 
N N/2 N/10 
50 25 6 
45 25 5 
40 25 5 
40 20 4 


TEMPERATURE CORRECTION FOR GLASS VOLUMETRIC APPARATUS 


This table gives the correction to be added to actual capacity (determined 
at certain temperatures) to give the capacity at the standard tem erature, 
20°C. Conversely, by subtracting the corrections from the indicated 
capacity of an instrument standard at 20°C. the corresponding capacity at 
other temperatures is obtained. The table assumes for the cubical coefficient 
of expansion of glass 0.000025 per degree centigrade. The coefficients of 


expansion of glasses used for volumetric inst: : 
epee etric instruments vary from 0.000023 


Temperature 


Temperature 
in degrees C. 250 ml 


in degrees C, 2,000 ml | 1,000 ml 


‘oz | — ‘02 | = ‘012 30 150 
DENSITY OF VARIOUS LIQUIDS 
(Selected from Smithsonian Tables.) 


Grams per Pounds 


Liquid per cu. ft. 


per cu. ft. Liquid 


te Sate o Dare OORT G. Mu Seo RICK: -028-1.035 
0.665 


pa hee bee WOOd.......0.+..2.++-, 0,848-0.810 0 
Benzene : 0 gel 15 
Carbolic acid... 15 esi a i aa 15 
Carbon disulfide. . 0 oe seis ee a anehinliagak asta Ne tel suecel eis 15 
sient ira? ROMER crecsnty os Oh a eae or ee: 4 
re lees 20 linseed, boiled.....12 2200201 o 
& oli STEER ET SOP OO ee Bie a 0 Olivesncraaitenrcrctecrsretecarcleycsezeres 15 
Give ea GEMS ee Sealwaters: ccc octets ib 
Meese O27 a i PIT a 0 Turpentine (spirits).............. 
Kerosene sects coi atte deruie acts s esrceutters ' Wain Ane ca : 
Mercury seca ders cei ee tila syaneiclarayere.s 13.6 


DENSITY OF ALCOHOL 


Density OF ErHyt ALcoHOoL IN Grams PreR Cusic CENTIMETER, 
CoMPUTED FROM MENDELEEFF’S FORMULA 
(Selected from Smithsonian Tables.) 


HYDROMETERS AND DENSITY UNITS HYDROMETER CONVERSION TABLES 
Alccholometer. — For testing alcoholic solutions; the scale shows the per SHOWING THE RELATION BETWEEN Density (C. G. S.) 
cent of alcohol by volume; 0°-100° is the per cent. anD DrareEes Baumft FOR DENSITIES LESS THAN UNITY. 


Ammoniameter. — For testing ammonia solutions; scale 0°-40°; to convert 
to 19 gr. multiply by 3 and deduct from 1000. 

‘arktrometer or Barkometer. — For testing tanning liquor; scale 0°-80° 
Bk; the number to the right of the decimal point of the sp. gr..is the degree Bk; Density. 
thus, 1.025 sp. gr. is 25° Bk. 

Baumé. — There are two kinds in use; heavy Bé, for liquids heavier than 
water and light Bé for liquids lighter than water. In the former, 0° corresponds 
to a sp. gr. 1.000 (water at 4°C.) and 66° corresponds to a sp. gr. 1.842; in the 
lighter than water scale, 0° Bé is equivalent to the gravity of a 10% solution of 
sodium chloride and 60° Bé corresponds to a sp. gr. of 0.745. For Baumé de- 
grees on the scale of densities greater than unity, the following equation gives 
the means of conversion: 


Sp. gr. = ™m _ where m = 145 (in the United States) 
m—d m = 144 (old scale used in Holland) 
m = 146.78 (New scale or Gerlach scale) 
d = Baumé reading 

Beck's Hydrometer has 0° corresponding to sp. gr. 1.000 and 30° to sp. gr. 
0.850; equal divisions on the scale are continued as far as required in both 
directions, 

Briz Saccharometer or Balling Saccharometer shows directly the per cent 
of sugar (sucrose) by weight at the temperature indicated on the instrument, 
usually 17.5°C.; i.e., degrees Brix is the per cent sugar. 

Cartier’s Hydrometer floats in water at the 10° scale division and at 30° 
corresponds to 32° Bé. 

Oleometer.—For vegetable and sperm oils; scale 50°-0° corresponds to 
sp. gr. 0.870—-0.970. 

Sozxhlet's Lactometer, for determining the density of milk, has a scale from 
25° (sp. gr. 1.025) to 35° (sp. gr. 1.035) divided into suitable scale divisions. 

Twaddell Hydrometers have the scale so arranged that the reading multi- 
plied by 5 and added to 1000 gives the sp. gr. with reference to water as 1000; 
it is always used for densities greater than water. 


Degrees Baumé. 


HYDROMETER CONVERSION TABLES 
(Continued) 
SHOWING THE RELATION BETWEEN DENSITY (C. G. 8.) AND 
Baum AND TWADDELL SCALES FOR DENSITIES ABOVE UNITY. 


Degrees Degrees Density. Degrees Degrees Dep sity Degrees morereee Density. Degrees Degrees 


Baume. T waddell. 


Density Baume. | Twaddell. Twaddell 


f " 0 1.20 40 1.41 1.61 122 
Sallam 74 3 1.21 42 1.42 1.62 124 
102 4 1.22 44 1.43 1.63 126 
1.03 6 1.23 46 1.44 1.64 128 
1.05 10 125) 50 1.46 1.66 132 
1.06 12 1.26 52 1.47 1.67 134 
107 14 1.27 54 1.48 1.68 136 
1.09 18 1.29 58 1.50 1770 140 
1.10 20 1.30 60 1.51 legal 142 
11 92 1.31 62 1.52 1.72 144 
onl 24 1.32 64 1.53 Lie 146 
1.13 26 1.33 66 1.54 1.74 148 
114 28 1.34 68 1.55 i ey gs 150 
115 30 1.35 70 1.56 1.74 152 
116 39 1.36 72 iL SY¢ ee if 154 
1.17 34 1.37 74 1.58 1.78 156 
1.18 36 1 o8 Wg ie 1.79 158 

.19 at : : 

i 140 80 te: re 


DENSITY OF D.O 
G.S. Kell 


1.10469 20 1.10534 50 1.09570 
ee cone 25 1.10445 55 1.09325 85 Lova7s 
3 ieee 30 1.10323 60 1.09060 90 1.07112 
Tess sie 35 1.10173 65 1.08777 95 1.06736 
1 in Be 20 1.09996 70 1.08475 100 1.06346 
10587 45 1.09794 75 1.08158 101.431 1.06232 


VOLUME PROPERTIES OF WATER AT 1 atm* 


p,kgm~°, 10° o, KK", 10° «7/bar™! 
Equation 1 Equation 1 Equation 2 
-30 983.857 -1400.0 80.79 
-25 989.588 -955.9 70.94 
-20 993.550 -660.6 64.25 
-15 996.286 -450.3 59.44 
-10 998.120 -292.4 55.83 
-9 998.398 -265.3 $5.22 
-8 998.650 -239.5 54.64 
-7 998.877 -214.8 54.08 
-6 999.080 -191.2 53.56 
-5 999.259 -168.6 53.06 
~4 999.417 -146.9 52.58 
-3 999.553 -126.0 S2212 
-2 999.669 -106.0 51.69 
-1 999.765 -86.7 51.28 
0 999.8425 -68.05 50.8850 
1 999.9015 -50.09 50.5091 
2 999.9429 -32.74 50.1505 
3 999.9672 -15.97 49.8081 
4 999.9750 0.27 49.4812 
5 999.9668 16.00 49.1692 
6 999.9432 31.24 48.8712 
7 999.9045 46.04 48.5868 
8 999.8512 60.41 48.3152 
9 999.7838 74.38 48.0560 
10 999.7026 87.97 47.8086 
11 999.6081 101.20 47.5726 
12 999.5004 114.08 47.3474 
13 999.3801 126.65 47.1327 
14 999.2474 138.90 46.9280 
15 999.1026 150.87 46.7331 
16 998.9460 162.55 46.5475 
17 998.7779 173.98 46.3708 
18 998.5986 185.15 46.2029 
19 998.4082 196.08 46.0433 
20 998.2071 206.78 45.8918 
21 997-9955 217.26 45.7482 
22 997.7735 227.54 45.6122 
23 997.5415 237.62 45.4835 
24 997.2995 247.50 45.3619 
25 997.0479 257.21 45.2472 
26 996.7867 266.73 45.1392 
27 996.5162 276.10 45.0378 
28 996.2365 285.30 44.9427 
29 995.9478 294.34 44.8537 
30 995.6502 303.24 44.7707 
31 995.3440 312.00 44.6935 
32 995.0292 320.63 44.6221 
33 994.7060 B29a12 44.5561 
34 994.3745 337.48 44.4956 
35 994.0349 345.73 44 4404 
36 993.6872 353.86 44.3903 
37 993.3316 361.88 44.3452 


p,kgm?, 10° a,K™', 10° «7/bar™ 
Equation 1 Equation 1 Equation 2 
38 992.9683 369.79 44.3051 
39 992.5973 37-59 44.2697 
40 992.2187 385.30 44.2391 
41 991.8327 392.91 44.2131 
42 991.4394 400.43 44.1917 
43 991.0388 407.85 44.1747 
44 990.6310 415.19 44.1620 
45 990.2162 422.45 ‘44.1536 
46 989.7944 429.63 44.1494 
47 989.3657 436.73 44.1494 
48 988.9303 443.75 44.1533 
49 988.4881 450.71 44.1613 
50 988.0393 457.59 44.1732 
$1 987.5839 464.40 44.189 
52 987.1220 471.15 44.209 
53 986.6537 477.84 44.232 
54 986.1791 484.47 44.259 
55 985.6982 491.04 44.290 
56 985.2111 497.55 44.324 
oy) 984.7178 504.01 44 362 
58 984.2185 $10.41 44.403 
59 983.7132 516.76 44.448 
60 983.2018 523.07 44.496 
61 982.6846 §29.32 44.548 
62 982.1615 335253 44.603 
63 981.6327 541.70 44.662 
64 981.0981 547.82 44.723 
65 980.5578 553.90 44.788 
66 980.0118 559.94 44.857 
67 979.4603 565.95 44.928 
68 978.9032 SALAH 45.003 
69 978.3406 577.84 45.081 
70 977.7726 583.74 45.162 
7A 977.1991 589.60 45.246 
72 976.6203 595.43 45.333 
73 976.0361 601.23 45.424 
74 975.4466 607.00 45.517 
1S 974.8519 612.75 45.614 
716 974.2520 618.46 45.714 
77 973.6468 624.15 45.817 
78 973.0366 629.82 45.922 
719 972.4212 635.46 46.031 
80 971.8007 641.08 46.143 
81 OTT ATS 2 646.67 46.258 
82 970.5446 652.25 46.376 
83 969.9091 657.81 46.497 
84 969.2686 663.34 46.621 
85 968.6232 668.86 46.748 
86 967.9729 674.37 46.878 
87 967.3177 679.85 47.011 
88 966.6576 685.33 47.148 
89 965.9927 690.78 47.287 


VOLUME PROPERTIES OF WATER AT 1| atm* (continued) 


p,kgm~’, 10° a,K"', 10° «7/bar™' 
Equation 1 Equation 1 Equation 2 Equation 3 
90 965.3230 696.23 47.429 47.428 
91 964.6486 701.66 47.574 47.574 
92 963.9693 707.08 47.722 47.722 
93 963.2854 712.49 47.874 47.873 
94 962.5967 717.89 48.028 48.028 
95 961.9033 723.28 48.185 48.185 
96 961.2052 728.67 48.346 48.346 
97 960.5025 734.04 48.509 48.510 
98 959.7951 739.41 48.676 48.677 
99 959.0831 744.78 48.846 48.847 
100 958.3665 750.14 49.019 49.020 
101 957.645 USEYS 49.20 
102 956.920 760.8 49 38 
103 956.189 7166.2 49.56 
104 955.454 UNS 49.74 
105 954.715 716.9 49.93 
106 953.971 782.2 50.13 
107 953.222 787.6 50.32 
108 952.469 7192.9 50.52 
109 951.712 798.3 50.72 
110 950.950 803.6 50.93 
115 947.073 830.4 $2.01 
120 943.085 857.4 $3.17 
125 938.987 884.7 54.43 
130 934.778 912.3 55.79 
135 930.459 940.3 57.24 
140 926.029 968.9 58.80 
145 921.487 998.0 60.47 
150 916.832 1027.8 62.25 


Equations: 


p/kg m~* = (999.83952 + 16.945176 t - 7.9870401 x 10-3 ¢? - 
46.170461 x 10° r° + 105.56302 x 10~° ¢* - 280.54253 x 107? 
t*)/(1 + 16.879850 x 107? 4) (1) 


10° K/bar~ = (50.88496 + 0.6163813 r+ 1.459187 x 10-3 £2 + 
20.08438 x 10~® 1° — 58.47727 x 10~° t* + 410.4110 x 10722 
t®)/(1 + 19.67348 x 10-3 fr) (2) 


10° «7/bar“* = (50.884917 + 0.62590623 ¢ + 1.3848668 x 10-? 7? + 
21.603427 x 10°$ tf? - 72.087667 x 10~° t* + 465.45054 x 107!? 


t*)/(1 + 19.859983 x 107? ¢) (3) 
= = ede 

Kg = (a In p/aP), aie (4) 

* Density p, thermal expansivity a = - (a In p/dT),, and isothermal compres- 


sibility kT = (@ In g/ap)T. For purposes of this table, ordinary water is that 
with a maximum density of 999.972 kg m~*. Equation 4 for the compres- 
sibility should be used for temperatures 0 <r < 100°C, and Equation 3 for 100 
< + < 150°C. The liquid is metastable below 0°C and above 100°C. Values 


below 0°C were obtained b ; } 
y extrapolation, i : 
accuracy. p and no claim is made for their 


Reprinted with permission from Kell, G. S., J. 
»G.S., J. Chem. Eng. 
Copyright by the American Chemical Society. mec 
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DENSITY AND VOLUME OF MERCURY 


Basep ON THE Density or MeRcory aT 0° C. sy THIESEN AND SCHEEL 


(Selected from Smithsonian Tables.) 


in gr. | Vol. of 1 gt.| | Tem in gr, ; bs : i i 

13.6202 |0.0734205 11 5684 7011|| 30° | 13.5217 | 0.0739552]| 150 2330 5688 
6177 4338 12 5659 7145]| 31 5193 9686)! 160 2093 7044 
6152 4472 13 5634 7278)| 32 5168 9820)| 170 1856 8402 
6128 4606 14 5610 7412|| 33 5144 9953}| 180 1620 9764 
6103 4739 15 | 13.5585 |0.0737546|| 34 5119 40087|| 190 | 13.1384 | 0.0761128 
13.6078 |0.0734873 16 5561 7680|| 35 | 13.5095 | 0.0740221); 200 1148 2495 
6053 5006 17 5536 7813]) 36 5070 0354|| 210 0913 3865 
6029 5140 18 §512 7947|| 37 5046 0488] | 220 0678 5239 
6004 5273 19 5487 8081}| 38 5021 0622}| 230 0443 6616 
5979 5407 20 | 13.5462 |0.0738215|| 39 4997 0756|| 240 | 13.0209 | 0.0767996 
13.5955 |0.0735540 21 5438 8348]| 40 13.4973 | 0.0740891) | 250 12.9975 9381 
5930 5674 22 5413 8482] .50 4729 9} | 260 9741 70769 
5906 5808 23 5389 8616/} 60 4486 3569} | 270 9507 2161 
5881 5941 24 5364 8750}| 70 4244 4910) | 280 9273 3558 
5856 6075 25 | 13.5340 |0.0738883]| 80 4003 6252)| 290 | 12.9039 | 0.0774958 
13.5832 |0.0736209 26 5315 9017}; 90 13.3762 | 0.0747594! | 300 8806 6364 
5807 6342 27 §291 9151}} 100 3522 8939) | 310 8572 7774 
5782 6476 28 5266 9285 || 110 3283 50285] | 320 8339 9189 
5758 6610 29 5242 9419]}] 120 3044 16 330 8105 80609 
5733 6744 30 | 13.5217 10.0739552|| 130 2805 2982//340 | 12.7872 | 0.0782033 
13.5708 |0.0736877 140 13.2567 |0.0754334) | 350 7638 3464 
360 7405 4900 


SULFURIC ACID 


Speciric Gravity or AQUEOUS SuLFURIC AcID SOLUTIONS 


BB 92 02 62 62 G2 G0 2 40 99 G2 9 G2 G2 BON DILIDI EINE EDN ee a 
s PRESOOBNAAAP WON ESR SOWDNAAM PWN HE ODOMDNA GPW O 
HWROHRNIONUNOW RNS RAWON AR OWOHWRANSONWERANDOOHMNWRUOMONN 


ete Ra es 


Per cent G. per Lbs. per Lbs. per 
Be. Sp.er. | “HSO, liter cu. ft. gal. 
41.8 1.4049 51 716.5 44.73 5.979 
42.5 1.4148 52 735.7 45.93 6.140 
43.2 1.4248 53 755.1 47.14 6.302 
44.0 1.4350 54 774.9 48.37 6.467 
44.7 1.4453 55 794.9 49.62 6.634 
45.4 1,4557 56 815.2 50.89 6 
46.1 1.4662 57 835.7 52.17 6.974 
46.8 1.4768 58 856.5 53.47 7.148 
47.5 1.4875 59 877.6 54.79 7.324 
48.2 1.4983 60 899.0 56.12 7.502 
48.9 1.5091 61 920.6 57.47 7.682 
49.6 1.5200 62 942.4 7.865 
50.3 1.5310 63 964.5 60.21 8.049 
51.0 1.5421 64 986.9 61.61 8.236 
51.7 1.5533 65 1010 63.03 8.426 
52.3 1.5646 66 1033 64.46 8.618 
53.0 1.5760 67 1056 65.92 8.812 
53.7 1.5874 68 1079 67.39 
54.3 1.5989 69 1103 68.87 9.207 
55.0 1.6105 70 1127 70.38 9.408 
55.6 1.6221 71 1152 71.90 9.611 
56.3 1.6338 72 1176 73.44 9.817 
56.9 1.6456 73 1201 74.99 10.02 
57.5 1.6574 74 1226 76.57 10.24 
58.1 1.6692 75 1252 78.15 10.45 
58.7 1.6810 76 1278 79.75 10.66 
59.3 1.6927 77 1303 81.37 10.88 
59.9 1.7043 78 1329 82.99 11.09 
60.5 1.7158 79 1355 11.31 
61.1 1.7272 1382 86.26 11.53 
61.6 1.7383 81 1408 87.90 11.75 
62.1 1.7491 82 1434 89.54 11.97 
62.6 1.7594 83 1460 91.16 12.19 
63.0 1.7693 84 1486 92.78 12.40 
63.5 1.7786 85 1512 94.38 12.62 
63.9 1.7872 86 1537 95.95 12.83 
64.2 1.7951 87 1562 97.49 13.03 
64.5 1.8022 88 1586 99.01 13.23 
64.8 1.8087 89 1610 100.5 13.42 
65.1 1.8144 90 1633 101.9 13.63 
65.3 1.8195 91 1656 103.4 13.82 
65.5 1.8240 92 1678 104.8 14.00 
65.7 1.8279 93 1700 106.1 14.19 
65.8 1.8312 94 1721 107.5 14.36 
65.9 1.8337 95 1742 108.7 14.54 
66.0 1.8355 96 1762 110.0 14.70 
66.0 1.8364 97 1781 111.2 14.87 
66.0 1.8361 98 1799 112.3 15.02 
65.9 1.834 99 1816 113.4 15.15 
65.8 1.8305 100 1831 114.3 15.28 


F-7 


DENSITY AND COMPOSITION OF 
FUMING SULFURIC ACID 


nn nee aT EEE 


pe- | Equiv. | Weight,| Weight, | Comb.| Free | Total SOs, 

Actual’) cific | H:80. | Ib. /eu. | Ib. per’ | HzO, | SOs, | SOs, | Ib./cu. 

% re % ft. U.S. gal.| % % % ft. 
00 1.839 | 100.00 | 114.70 15.33 18.37 0 81.63 93.63 
90 1.845 | 100.22 | 115.07 15,38 18.19 1 81.81 94.14 
98 1.851 | 100.45 | 115.33 15.41 18.00 2 82.00 94.57 
97 1.855 | 100.67 | 115.70 15.46 17.82 3 82.18 95.08 
96 1.858 | 100.89 | 115.88 15.49 17.64 4 82.36 95.44 
95 1.862 | 101.13 | 116.13 15.52 17.45 5 82.55 95.87 
94 1.865 | 101.35 | 116.32 15.55 17.27 6 82.73 96.23 
93 1.869 | 101.58 | 116.57 15.58 17.08 ve 82.92 96.66 
92 1.873 | 101.80 | 116.82 15.61 16.90 8 83.10 97.12 
91 1.877 | 102.02 | 117.07 15.64 16.72 9 83.28 97.50 
90 1.880 | 102.25 | 117.26 15.67 16.57 10 83.47 97.88 
89 1.884 | 102.47 | 117.51 15.70 16.35 ay 83.65 98.30 
88 1.887 | 102.71 | 117.69 15.73 16.17 12 83.83 98.66 
87 1.891 | 102.92 | 117.94 15.76 15.98 13 84.02 99.09 
86 1.895 | 103.15 | 118.19 15.79 15.80 14 84.20 99.52 
85 1.899 | 103.38 | 118.44 15.82 15.61 15 84.39 99.95 
84 1.902 | 103.60 | 118.63 15.86 15.43 16 84.57 | 100.33 
83 1.905 | 103.82 | 118.81 15.89 15.25 17 84.75 | 100.69 
82 1.909 | 104.05 | 119.06 15.92 15.06 18 84.94 | 101.13 
81 1.911 | 104.28 | 119.28 15.95 14.88 19 85.12 | 101.45 
80 1.915 | 104.50 | 119.50 15.98 14.70 20 85.30 | 101.93 
79 1.920 | 104.73 | 119.75 16.01 14.51 21 85.49 | 102.37 
78 1.923 | 104.95 | 119.94 16.04 14.33 22 85.67 | 102.75 
77 1.927 | 105.18 | 120.19 16.07 14,14 23 85.86 | 103.20 
76 1.931 | 105.40 | 120.44 16.10 13.96 24 86.04 | 103.63 
75 1.934 | 105.62 | 120.62 16.12 13.78 25 86.22 | 104.00 
74 1.939 | 105.85 | 120.94 16.16 13.59 26 86.41 | 104.50 
73 1.943 | 106.08 | 121.18 16.19 13.41 27 86.59 | 104.93 
72 1.946 | 106.29 | 121.37 16.22 13.28 28 86.72 | 105.31 
rh! 1.949 | 106.53 | 121.56 16.25 13.04 29 86.96 | 105.71 
70 1.952 | 106.75 | 121.75 16.28 12.86 30 87.14 | 106.09 
69 1.955 | 106.97 | 121.93 16.30 12.68 31 87.32 | 106.47 
68 1.958 | 107.20 | 122.12 16.33 12.49 32 87.51 | 106.87 
67 1.961 | 107.42 | 122.31 16.35 12.31 33 87.69 | 107.25 
66 1,965 | 107.65 | 122.56 16.38 12.12 34 87.88 | 107.71 
65 1.968 | 107.87 | 122.74 16.40 11.94 35 88.06 | 108.08 
64 1.972 | 108.10 | 122.99 16.43 11.76 36 88.24 | 108.53 
63 1.976 | 108.33 | 123.24 16.46 11.57 37 88.43 | 108.98 
62 1.979 | 108.55 | 123.43 16.50 11.39 38 88.61 | 109.37 
61 1.981 | 108.77 | 123.55 16.52 11.21 39 88.79 | 109.70 
60 1.983 | 109.00 | 123.74 16.54 11.02 40 88.98 | 110.10 
59 1.985 | 109.22 | 123.80 16.55 10.84 41 89.16 | 110.38 
58 1.987 | 109.45 | 123.93 16.56 10.65 42 89.35 | 110.83 
57 1.989 | 109.68 | 124.05 16.58 10.47 43 89.53 | 111.06 
56 1.991 | 109.90 | 124.18 16.60 10.29 44 89.71 | 111.40 
55 1.993 | 110.13 | 124.30 16.62 10.10 45 89.90 | 111.75 
50 2.001 | 111.25 | 124.80 16.68 9.18 50 90.72 | 113.34 
40 2.102 | 113.50 | 131.10 17.53 7.35 60 92.65 | 121.46 
30 1.982 | 115.75 | 123.62 16.50 5.51 70 94.49 | 116.81 
20 1.949 | 118.00 | 121.56 16.25 3.67 80 96.33 | 117.10 
10 1.911 | 120.25 | 119.19 15.92 1,84 90 98.16 | 117.00 
0 1.857 | 122.50 | 115.83 15.50 0.00 | 100 {100.00 | 115.83 


* By permission from the 7th 
cal Construction Corporation ( 


eee of Chemical Plant Control Data, Chemi- 


DENSITY OF MOIST AIR 


The density of dry air may be determined by computation from the gen- 
eral relation D = Do(To/T)(P/Po) where Do represents a known density 
at absolute temperature 7’ and pressure Po and D, the density at absolute 
temperature T and pressure P. ’ 

The density of moist air may be determined by a similar relation: 

D = 1.2929 (273.13/T) ((B — 0.3783e)/760] where 7 is the absolute 
temperature; B, the barometric pressure in mm, and e the vapor pressure 
of the moisture in the airin mm. The density will then be the product of 
two terms, each of which may be found by use of the tables which follow. 

The first factor, 1.2929 (273.13/7), may be found directly in Table I for 
various temperatures. For convenience, temperatures are given in the table 
in °C although the values of the factor have been computed with absolute 
temperatures. The tabular values actually represent the density of dry air 
at various temperatures and 760 mm pressure. 

The second factor, [(B — 0.3783e)/760], must be obtained in two steps: 
First—the numerator of the expression is obtained by subtracting 0.3783¢ 
from the barometric pressure. ‘The quantity 0.3783e may be found direct] 
from the dew point in Table II. If the wet and et bulb thermometer read- 
ings are known e may be found in the table Reduction of Psychrometric 
Observations given in the section Hygrometric and Barometric Tab‘es. 
0.3783e may then be found by calculation or read from thetable. Second— 
the value of the whole factor for any value of B — 0.3783e may be obtained 
from Table III. 

The product of the above two factors will give the required density in g/] 


To facilitate obtaining approximate values of the density for ordinary — 50 
pressures and temperatures, a table of products is given which may be entered — 40 
with the temperature in °C and the corrected (for moisture) value of the —39 
barometric pressure in mm to obtain density. —20 

As an illustration of the use of the tables, let it be desired to find the den- _jq 


sity of air for a barometric pressure of 750 mm, a dew point of 10° C, and air _ 9 


temperature of 20° C. ETO 
From the dew point, the value of 0.3783e is found in Table II to be 49 
3.48 mm. 750 — 3.48 = 746.52, the corrected pressure. Thepressurefactor 90 
for this value found in Table III ved interpolation is 0.98226. 30 
The temperature factor from Table I is 1.2047. 40 
1.2047 X 0.98224 = 1.1833 g/l. 50 
To obtain the value directly from Table IV, enter it for 20°C and 746.5mm 0 
whieh gives by interpolation 1.183 @/1. 
TABLE II 


i tno 
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TABLE I 


(1.2929 X 273.13/T) 


(Besides being a necessary part of the determination 
of the density of moist air, the values in this table are 


actually the density of dry air in g/l at 760 mm pressure 


for various temperatures.) 


Vapor Pressure—Value of 0.3783e¢ 


Vap. 
press. 
emm 


(water) 


—50 | 0.029 0.01 | —15 1.252 0.47 0 4.58 1.73] 15 
—45 -054 -02 | —14 1.373 52 1 4.92 1.86] 16 
—40 -096 04 | —13 1.503 57 2 5.29 2.00] 17 
—35 . 169 -06 | —12 1.644 - 62 3 5.68 2.15] 18 
—30 - 288 -11 | —11 1.798 -68 4 6.10 2.31] 19 
—25 | 0.480 0.18 | —10 1.964 0.74 5 6.54 2.47] 20 
—24 - 530 -20 | -— 9 2.144 81 6 7.01 2.65} 21 
—23 - 585 -22 | — 8 2.340 -89 ff 7.51 2.84] 22 
— 22 - 646 .24 |-— 7 2.550 .96 8 8.04 3.04] 23 
—21 -712 .27 | — 6 2.778 1.05 9 8.61 3.26] 24 
—20 | 0.783 0.30 | — & | 3.025 1.14] 10 9.21 3.48] 25 
—-19 862 33 [-— 4 3.291 1.24 11 9.85 3.73 | 26 
—18 -947 .36 | — 3 3.578 1.35 | 12 10.52 3.98] 27 
-17 1.041 .39 | — 2 3.887 1.47 13 11.24 4.25] 28 
—16 1.142 43 [- 1 4.220 1.60 | 14 11.99 4.54] 29 
TABLE Ill 


472 


895 861 828 795 


523 575 628 
977 *024*073 *121 


569 537 506 475] 444 


Pressure Factor.—[{(B — 0.3783e)/760] 


The figures in the body of the table 
(B — 0.3783e)/760] for various values o 
expressed at the left and top. 


Vap. 
press. 


31.86) 12.05] 45 
33.74) 12.76] 46 
35.70} 13.51 47 
37.78) 14.29 48 
39.95} 15.11 49 
42.23] 15.98] 650 
44.62] 16.88 51 
47.13] 17.83 52 
49.76) 18.82] 53 
62.51] 19.86] 54 
55.40] 20.96] 55 
58.42| 22.10] 56 
61.58] 23.30] 57 
64.89] 24.55] 58 
68.35] 25.86] 59 

60 


ive values of the whole term 
the numerator (B — 0.3783e) 


Vap. 
press. 
eémm 

(water) 


#264 *339 *415 *491 
547 616 686 756 
829 892 955 *019 *083 
*289 ¥*347 *406 *465 
680 734 787 841 896 
*170 *219 *269 *319 *370 
697 651 606 561 517 
256 214 171 130 088 
*845 *805 *766 *727 *6838 
460 423 387 350 314 
100 065 031 *996 *962 
762 729 697 664 632 
413 382 352 322 


0.37836 


P MWOCH Nwrwe 


Press. Press. 
ST SCE eS Ee 
corr. corr. 


-11447].11579}. 
.12763].12895]. 


.14079].14211].14342] 200 
:15395|.15526|.15658)910 
:16711}.16842|.16974] 920 
:18026].1818|.18289] 930 
*19342|.19474|.19605] 240 


-20658].20789) . 
.21974|.22106) . 
-23289).23421) . 
-24605|.24737|.24868] 280 
.25921]|.26053].261841 290 


F-9 


-11316 
-12632 


-10789}.10921). 
-12105}].12237|. 


-13421].13553}. 
-14737}.14868). 
-16053].16184}. 
-17368}.17500}. 
-18684}.18816}. 


-20000].20132]. 
-21316].21447|. 
1 -22632|.22763]. E 
180'|.23684|.23816}.23947].24079).24211]). 
190 |.25000}.25132].25263].25395].25526]. 


-10658 
-11974 


-13289 
-14605 


,26711|.26842). 
-28026).28158}. 
-29342).29474|.. 
.30658].30789]. 
.31974|.32105) . 


-33289] 33421). 
-34605|.34737]. 
-35921].36053}). 
.37237| .37368} . 
-38553|.38684| . 


.27237]. 
28553}. 
29868}. 
31184), 
32500) .. 


33816}, 
-35132}. 
.36447| . 
.37763} . 
.39079}. 


°, 


Q 


DENSITY OF MOIST AIR (Continued) 


TABLE III (Continued) 


6 | 7 Se oe eee 


39474|.39605|.39737|.39868| .40000|.40132].40263}.40395|.40626|.40658] §50|.72368].72500).72632).72763|.72895|.73026|.73158 -73290].73421|.73553, 


: 5 j “41184].41316|.41447|.41579|.41711|.41842].419741 560|.73684|.73816|.73947|.74079].74211).74342|.74474|.74605|.74737|.74868 
10108 49937 42368 “42500 "42632|.42763|.42895|.43026|.43158).43289} 570].75000].75132|.75263|.75395|.75526|.75658].75790}.75921|.76053).76184 
“43421|.43553|.43684|-43816|.43947|.44079|.44211|.44342|.44474|.44605] 580|.76316|.76447|.76579}.76711|.76842).76974).77105|.77237|.77368 .77500 
"44737|.44868|.45000|.45132|.45263|.45395|.45526|.45658|.45789| 45921 | 590}.77632| .77763|.77895|.78026) .78158|.78290) .78421).78553|.78684) 78816 


46053|.46184|.46316|.46447|.46579|.46711].46842|.46974|.47106|.47237 | 600|.78947|.79079|.79211|.79342|.79474|.79605|.79737|.79868).80000) 80132 


Z ; "47632|.47763|.47895) .48026| .48158|.48289].48421].48553 1610 |.80263].80395].80526].80658).80790|.80921}.81053|.81184|.81316}.81447 
“45084 40816 48947].49079].49211|.49342|.49474|.49605|.49737|.49868] 620 |.81579|.81711|.81842).81974|.82105|.82237|.82368).82500).82632/.82763 


"50132|.50263| 50395 .50526| .50658| .50789| .50921).51063|.51184] 630 |.82895| 83026] .83158|.83290] .83421|.83553|.83684|.83816|.83947| 84079 


"61316].51447|.51579|.51711|.51842|.51974|.52105|.52237|.52368].525001 640 |.84211|.84342|.84474|.84605|.84737|.84868}.85000 .85132|.85263!.85395 
.52632|.52763|.52895].53026].53158].53289].53421|.53553).53684|.538161¢5 


D |.85526|.85658!.85790] 85921] .86053|.86184|.86316|.86447|.86579} 86711 


53947|.54079|.54211|.54342|.54474|.54605|.54737|.54868| .55000}.551324660 |.86842|.86974|.87105|.87237|.87368|.87500|.87632|.87763).87895) 88026 


SOC 


1.0024 
99876 
-99521 
-99165 
-98818 


-98463 
-98115 
-97776 


-71053|.71184|.71316}.7 


1.0191/1.0358 
1.0154/1.0321 
1.0118/1.0284 
1.0082|1.0247 
1.0047/1.0211 


1,0010)1.0175 
-99751/1.0139 
-99406/1.0104 
-99061| 1.0068 


-98715/ 1.0033 


.61842|.61974|.62105].62237|.62368] 62500} .62632 
.63158].63289].63421).63553].63684|.63816].63947|.64079|.64211).64342 1730 
.64474|.64605].64737|.64868].65000).65132].65263 


limited range of tem 


TABLE 


: °55395|.55526].55658|.55789| .55921|.56053|.56184|.56316|.56447 1670 |.88158].88290|.88421|.88553|.88684|.88816|.88947|.89079}.89211).89342 
$6379 '56711|.56842|.56974|.57105].57237|.57368).57500| .67632|.57763 1680 | .89474|.89605|.89737|.89868|.90000] .90132|.90263}.90395).90526) .90658 
"57895|.58026|.58158|.58289].58421|.58553|.58684].58816).58947|.59079 #690 |.90790|.90921|.91053|.91184|.91316|.91447|.91579).91711).91842/.91974 


.59211|.59342|.59474|.59605].59737|.59868] .60000|.60132] .60263|.60395 !7@0|.92105].92237|.92368 92500] .92632} .92763].92895].93026].93158].93290 
°60526|.60658| .60789| .60921].61053].61184|.61316].61447|.61579].617111710|.93421|.93553|.93684].93816].93947|.94079].94211].94342].04474|.94605 
bled .62763].62895|.63026 [720 |.94737].94868].95000].95132].95263|.95395|.95526].95658).95790).95921 


96053].96184|.96316].96447|.96579|.96711|.96842|.96974|.97105).97237 


.65395].65526|.65658 |740 |.97368|.97500|.97632|.97763|.97895).98026) .98158|.98290}.98421).98553 


.65790|.65921|.66053|.66184|.66316].66447|.66579|.66711|.66842|.669741750|.98684|.98816].98947].99079].99211|.99342].99474].99605].99737|.99868 
*67105|.67237|.67368|.67500|.67632].67763].67895|.68026].68158].68290 1760] 1.0000] 1.0013] 1.0026] 1.0039) 1.0053] 1.0066] 1.0079]1.0092)1.0105}1.0118 
"68421]|.68553|.68684|.68816].68947].69079].69211|.69342! .69474|.69606 1770] 1.0132) 1.0145] 1.0158] 1.0171|1.0184/1.0197|1.0211)1.0224/1.0237/1.0250 
*69737|.69868}.70000|'70132|.70263|.70395|"70526|.70658|.70790|.70921 1780 | 1.0263] 1.0276| 1.0289) 1.0303) 1.0316] 1.0329] 1.0342) 1.0355) 1.0368) 1.0382 
1447|.71579].71711|.71842|.71974|.72106|.72237 }790|1.0395| 1.0408] 1.0421]1.0434/1.0447/1.0461/1.0474/1.0487|1.0500|1.0513 


IV 


Density of Moist Air 
Values in the body of the table give the density of moist air in g/l for a 


eratures and corrected 1 nb values (B — 0.3783¢e). 


The latter may be obtained by use of Table 


690 | 700 | 710 | 720 | 730 | 740 | 750 | 760 | 770 720 | 790 


1.0525) 1.0692) 1.0859}1.1026/1.1193)1.1361}1.1528 |1.1695)1.i862/ 1.2029] 1.2196]1.2363] 1.2530) 1.2697] 1.2864|1.3031/1.3198 
1.0487) 1.0654) 1.0820/1.0986/1.1153)/1.1319]1,1486 |1.1652/1.1819/1.1985/1.2152/1.2318]1.2485] 1.2651) 1.2817) 1.2984/1.3150 
1,0450/1.0616)1.0781/1.0947/1.1113)1.1279]1.1445 }1.1611]1.1777]1.1943]1.2108]1.2274|1.2440)1.2606/1.2772)1.2938]1.3104 
1.0412/1.0578)1.0743/1.0908)1.1074|1.1239| 1.1404 |1.1569}1.1735|1.1900|1.2065]1.2230/1.2396|1.2561/1.2726]1.2892|1.3057 
1.0376) 1.0541)1.0705)1-0870|1 1035) 1.1199}1.1364 |1.1529]1.1694] 1.1858] 1.2023]1.2188]1.2352]1.2517|1.2682/1.2846|1.3011 


1.0339} 1.0503/1.0667}1.0831/1.0995) 1.1159|1.1323 |1.1487]1.1651]1.1816]1.1980]1.2144|1.2308]1.2472|1.2636|1:2800| 1.2964 
1.0302)1.0466/1.0629/1.0793/1.0956/1.1120]1.1283.)1.1447/1.1610}1.1774/1.1937|1.2101|1.2264/1.2428]1.2592|1.2755/1.2919 


1.0267/1.0430]1.0592 
1.0231)1.0393/ 1.0556 
1.0195) 1.0357]1.0519 


1.0755/1.0918/1.1081/1.1244 
1.0718/1.0880}1.1043/1.1205 
1.0681/1.0843]1.1004/1.116€ 


-98370).99983]1.0160/1.0321]1.0482]1.0643/1.0805]1.0966|1.1127 


-99641 
-99290 
-98955 
98613 


1.0125] 1.0286| 1.0446 
1.0089) 1.0249) 1.0409 
1.0055) 1.0215) 1.0374 
1.0020}1.0179)1.0338 


| 
-99864/ 1.0145] 1.0303 


-99524/1.0110/1.0294 
-99184/1.0076/1.0233 
-98852)1.0042/1.0199 
-98521/1.0008/1.0165 


-98189)'99748] 1.0131 
-97858].99411/1.0096 
-97534|.99083} 1.0063 
-97211).98754/1.0030 
-96888).98426].99963 


-96564|.98097).99629 
-96249].97777|.99304 
-95934).97457|.98979 
-95619].97137|.98654 
-95313].96826].98338 


-94998/.96506!.98013 


1.0607} 1.0768) 1.0928/1.1089 
1.0570) 1.0730) 1.0890} 1.1050 
1.0534) 1.0694/1.0853)1.1013 
1.0497/1.0656]1.0816|1.0975 


1.0462) 1.0620) 1.0779|1.0937 
1.0426/4.0584|1.0742|1.0900 
1,0391/1.0548) 1.0706] 1.0863 
1,0356/1.0513/1.0670|1.0827 
1.0321) 1.0478) 1.0634/ 1.0790 


1.0286/1.0442/1.0598] 1.0754 
1.0252/1.0407|1.0562/1.0718 
1.0218) 1.0373} 1.0528] 1.0682 
1.0184) 1.0338] 1.0493]1.0647 
1.0150) 1.0304) 1.0458) 1.0612 


1.0116/1.0270}1.0423) 1.0576 
1.0083/1.0236)1.0389]1.0542 
1,0050/1.0203/1.0355| 1.0507 
1.0017) 1.0169/1.0321|1.0473 
-99851/1.0136/ 1.0288] 1.0439 


-99521/1.0103}1.0254/ 1.0405 


F-10 


1.1407/1.1570}1.1733]1.1896]1.2059|1.2222/1.2385/1.2548]1.2711/1.2874 
1.1368]1.1530)1.1692}1.1855]1.2017/1.2180)1.2342/1.2504|1.2667/1.2829 
1,1328]1.1490)1.1652}1.1814)1.1975/1.2137|1.2299/1.2461/1.2623/1.2784 


-1288/1.1450)1.1611]1.1772]1.1933) 1.2095] 1.2256/1.2417/1.2579/1.2740 
-1250)1.1410)1.1571}1.1732)1.1893/1.2053)1.2214/1.2375)1.2535/1.2696 
-1210)1.1370}1.1530}1.1691)1.1851}1.2011|1.2171)1.2331/1.2491/1.2651 
-1172)1.1332]1.1492}1.1651)1.1811/1.1970|1.2130]1.2290/1.2449/1.2609 
-1134]1.1293]1.1452]1.1611]1.1770/1.1929]1.2088]1.2247/1.2406/1.2565 


1. 

1. 
1254]1.1413]1.1572|1.1730]1.1888)1.2047/1.2 1. 
216}1.1374)/1.1532/1.1690/1.1848)1.2006/1. cit 
1. 
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140]1.1297]1.1454]1.1611]1.1768]1.1925|1.2082/1.2239}1 

103} 1.1259]1.1416/1.1572)1.1729/1.1885)1.2041/1.2198/1. ‘3364 
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222/1.1377|1.1533}1.1689]1.1845)1.2001/1.2157/1.2313 
1.1339]1.1494]1.1650}1.1805}1.1960)1.2116/1.2271 
1.1302)1.1456}1.1611]1.1766}1.1921/1.2076)1.2230 
1.1264/1.1418]1.1573]1.1727|1.1881/1.2036) 1.2190 
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DENSITY OF DRY AIR 


Ar THE TEMPERATURE t, AND UNDER THE PRESSURE H cm oF MERCURY 
THE Density oF AIR 


0.001293 H. 
“1-+-0.00367¢ 76 


Units of this table are grams per milliliter 1 
(From Miller’s Laboratory Physics, Ginn & Co., publishers, by permission.) 


Pressure H in Centimeters 


Proportional 
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DENSITY OF WATER 


The temperature of maximum density for pure water, free from air = 3.98C (277.13K) 


d, d, 

te G gm/ml is AE gm/ml 
0 0.99987 40 0.99224 
3.98 1.00000 45 0.99025 
5 0.99999 50 0.98807 
10 0.99973 55 0.98573 
15 0.99913 60 0.98324 
18 0.99862 65 0.98059 
20 0.99823 70 0.97781 
25 0.99707 75 0.97489 
30 0.99567 80 0.97183 
35 0.99406 85 0.96865 
38 0.99299 90 0.96534 
95 0.96192 
100 0.95838 


THERMODYNAMIC AND TRANSPORT PROPERTIES OF AIR 


From NASA Technical Note D-7488 by David J. Poferl and Roger Svehla (1973). The following three tables list the 
thermodynamic and transport properties of air over the temperature range of 300-2800K at pressures of 20, 30, and 40 
atm. Factors for converting viscosity, specific heat at constant pressure, thermal conductivity, and enthalpy from cgs units 
to SI and English units are 


Viscosity: 
g = 9.1 DGeo) 
(cm)(sec) — m? 
i. -2 Ibm 
6.72x10 CitGec) 
a Ibm 
= 241.9 rSYCNS) 


= 2,089x10 -2 LoDGec) 
i ft? 


Thermal conductivity: 


puctalien oe gpg gees 
(GniaceMK)a (mK) 


Btu 


A ich (ft)? (sec) F/in.) 


i -2 Btu 
6.72x10°" GF \eecy PEF) 
Btu 


= 241-9 aN CR) 


Specific heat at constant pressure: 


1 cal aa tf 


@K) §** Gap 


E Btu 
(Ibm) (°F) 


Enthalpy: 
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THERMODYNAMIC AND TRANSPORT PROPERTIES OF AIR (Continued) 


PROPERTIES AT 20 ATM 
Specific heat at Thermal 
Temperature, Isentropic Molecular Viscosity, constant pressure, conductivity, Prandtl Enthalpy, 
TT. exponent, weight, vw Cp» k, number, h, 
K Y m g/(cm)(sec) cal/(g)(K) cal/(cm)(sec)(K) Pr cal/g 
2800 1.2309 28.890 821x10~° 0.3850 4737x1056 0.669 747.0 
2700 1.2374 28.915 800 .3707 439 676 709.2 
2600 1.2437 28.933 71719 3588 409 683 672.7 
2500 1.2498 28.945 7158 3488 384 688 637.4 
2400 1.2556 28.953 736 3404 362 .692 602.9 
2300 1.2612 28.958 715 3332 343 696 569.3 
2200 1.2666 28.961 694 3270 325 .698 536.2 
2100 ep 28.963 672 3214 309 .699 503.8 
2000 We 2 duo 28.964 651 3163 294 .700 471.9 
1900 1.2825 28.965 629 3115 280 701 440.6 
1800 1.2879 607 .3070 266 .702 409.6 
1700 1.2933 585 3025 252 .702 379.2 
1600 1.2989 563 2981 239 .703 349.1 
1500 1.3045 540 2939 226 .703 31955 
1400 1.3103 Sia .2897 aig} .704 290.3 
1300 1.3162 494 2855 200 .704 261.6 
1200 1.3224 470 .2814 188 705 233.2 
1100 1.3288 445 DHS AWS 105 205.3 
1000 1.3356 419 .2730 162 705 177.8 
900 1.3439 28.964 391 .2681 148 .106 150.7 
800 1) 865837) 362 .2626 11/3} 124.2 
700 1.3646 331 2568 121 98.2 
600 1.3759 299 2511 106 72.8 
500 1.3865 265 2461 92 48.0 
400 1.3951 227 2422 78 23.6 
300 1.4000 184 2401 63 -.5 
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THERMODYNAMIC AND TRANSPORT PROPERTIES OF AIR (Continued) 


PROPERTIES AT 30 ATM 
Specific heat at Thermal 
Temperature, Isentropic Molecular _— Viscosity, _. constant pressure, conductivity, Prandtl _ Enthalpy, 
T, exponent, weight, Ms Cys k, number, h, 
K Y m g/(cm)(sec) cal/(g)(K) cal/(cm)(sec)(K) Pr cal/g 
2800 1.2340 28.904 821-x 10:5 0.3773 460 x 10°° 0.674 745.0 
2700 1.2399 28.924 800 3652 430 .680 707.9 
2600 1.2456 28.939 779 3548 403 686 671.9 
2500 1.2512 28.949 758 3462 380 .690 636.8 
2400 1.2566 28.956 736 3387 359 .694 602.6 
2300 1.2619 28.960 715 3321 341 696 569.1 
2200 1.2671 28.962 694 3263 324 698 536.1 
2100 1.2722 28.964 672 oz ii 309 699 $03.8 
2000 1.2773 28.965 651 3161 294 -700 471.9 
1900 1.2826 629 SUS _ 280 701 440.5 
1800 1.2879 607 3069 266 102 409.6 
1700 1.2933 585 3025 252 ae -702 379.2 
1600 1.2988 $63 2981 239 -703 349.1 
1500 1.3045 540 .2939 226 -703 319.5 
1400 1.3103 517 2897 213 -104 290.3 
1300 1.3162 494 .2855 200 104 261.6 
1200 3225 470 2814 188 105 233.2 
1100 1.3288 445 .2773 175 105 205.3 
1000 1.3356 419 .2730 162 705 177.8 
900 1.3439 28.964 391 2681 148 -706 150.7 
800 123537 362 2626 135 124.2 
700 1.3646 331 .2568 121 98.2 
600 1.3759 299 2511 106 72.8 
500 1.3865 265 2461 92 48.0 
400 1.3951 227 .2422 78 23.6 
300 1.4000 184 .2401 63 =) 


THERMODYNAMIC AND TRANSPORT PROPERTIES OF AIR (Continued) 


PROPERTIES AT 40 ATM 
Specific heat at Thermal 
Temperature, Isentropic Molecular Viscosity, constant pressure, conductivity, Prandtl Enthalpy, 
‘Ts exponent, weight, My Cp, k, number, h, 
K Y m g/(cm)(sec) cal/(g)(K) cal/(cm)(sec)(K) Pr cal/g 
2800 1.2360 28.913 S21exol Ole 0.3727 452x 10° 0.677 743.8 
2700 1.2414 28.930 800 3619 424 683 707.1 
2600 1.2468 28.943 7719 3526 399 688 671.4 
2500 12520 28.951 758 3446 B7a .692 636.5 
2400 p63} 28.957 736 3376 358 695 602.4 
2300 1.2623 28.961 715 Reed i) 340 .697 569.0 
2200 1.2673 28.963 694 3260 324 .699 536.1 
2100 1.2724 28.964 672 .3209 308 -700 503.8 
2000 1.2774 28.965 651 3160 294 -700 471.9 
1900 1.2826 629 3114 279 701 440.5 
1800 1.2879 607 3069 266 .702 409.6 
1700 1.2933 585 -3025 Jy) .702 379.2 
1600 1.2988 563 2981 239 .703 349.1 
1500 1.3045 540 .2939 226 .703 319.5 
1400 1.3103 517 .2897 213 .704 290.4 
1300 1.3162 494 2855 200 -704 261.6 
1200 1.3223 470 2814 188 -705 233.2 
1100 1.3288 445 PALE WS 705 205.3 
1000 1.3356 419 2730 162 .705 177.8 
900 1.3439 391 2681 148 .706 150.7 
800 13530 28.964 362 2626 135 124.2 
700 1.3646 331 2568 121 98.2 
600 1.3759 299 a2 Sill 106 UPS 
500 1.3865 265 2461 92 48.0 
400 1.3951 227 .2422 78 23.6 
300 1.4000 184 .2401 63 -.5 
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ISOTHERMAL COMPRESSIBILITY OF LIQUIDS 


J. C. McGowan 


The figures in this table are for isothermal compressibilities in cgs units. The 
compiler suggests that, provided the pressure is not too high, the reciprocal of the 
isothermal compressibility varies linearly with the pressure. This suggestion also 
appears in papers by J. R. Macdonald, Rev. Mod. Phys., 38, 669, 1966, and O. L. 
Anderson, J. Phys. Chem. Solids, 27, 547, 1966. The papers vary somewhat as to 
how far this linearity persists. 


Isothermal compressibility x 10'° Isothermal compressibility x 10*° 
m?N~! m? N-* 
Atlatm At 1000 atm Atlatm At 1000 atm 
Temp., (or 1.013 xX (or 1.013 x Temp., (or 1.013 X (or 1.013 x 
Liquid Se 10° Nm?) ‘10° Nm?) Ref. Liquid °C? 105 Nm?) 10* Nm?*) Ref. 
Acetic acid 15 8.75 - 1 Anisole 21 6.67 = 2 
20 9.08 - 1 30 7.04 - 2 
30 9.72 - 1 45 7.72 — 2 
40 10.37 - 1 60 8.50 - 2 
50 iD Lai - 1 81 9.79 = 2 
60 11.91 - 1 100 1125 - 2 
70 2a T - 1 120 13.07 - 2 
80 13.68 - 1 140 15.45 = 2 
Acetic acid, ethyl 
ester 0 9.78 — 1 Benzene 0 8.09 - 1 
10 10.36 - 1 10 8.73 = 1 
20 ibey? - 1 10 8.64 a 3 
30 12337) - 1 20 9.44 = 1 
40 1352 - 1 20 9.37 — 3 
50 14.78 - 1 20 9.54 = 10 
60 16.21 ~ 1 25 9.67 5.07 6 
70 17.90 _ 1 25 9.7 - 15 
30 10.27 = 10 
Acetone 20 125 _ 3 30 10.18 - 1 
20 12.29 - 10 30 10.12 = 3 
25 12.39 6.02 4 35 10.43 5.28 6 
30 13.34 — 10 39.5 10.91 - 15 
40 15.61 - 3 40 11.05 - 10 
40 14.64 ~ 10 40 11.00 a 1 
50 16.03 = 10 40 10.96 - 3 
45 11.32 5.50 6 
Aniline 0 4.08 - 1 50 11.90 - 10 
10 4.30 - 1 50 11.89 - 1 
20 4.53 - 1 50 11.83 - 3 
25 4.67 3.23 5 50.1 11.91 - 15 
40 5.04 _ 1 55 12.29 Suis 6 
45 522 3.48 5 60 12.78 - 10 
50 5.33 = 1 60 12.83 - 1 
60 5.64 = 1 60 12.96 - 15 
65 5.84 3.76 5 65 13.39 5.98 6 
70 5.97 - 1 70 W372 _ 10 
80 6.32 - 1 70 14.13 e 1 
85 6.56 4.04 5 75.9 14.95 = 15 
90 6.70 - 1 80 15.44 - 1 
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ISOTHERMAL COMPRESSIBILITY OF LIQUIDS (continued) 


Isothermal compressibility x 10'° Isothermal compressibility x 10'° 
m? N-! m? N-! 
Atlatm At 1000 atm Atlatm At 1000 atm 
Temp., (or 1.013 X (or 1.013 x Temp., (or 1.013 xX (or 1.013 x 
Liquid i Ba 10° Nm?) 10° Nm*) Ref. Liquid ies 10° Nm?) 10° Nm?) Ref. 
} 
Benzene, bromo- 25 6.68 4.09 5 Carbon -22.9 7.84 = 12) 
45 52 4.39 5 tetrachloride —-13.1 8.31 — 12 
65 8.50 4.72 5 -3.1 8.87 - 12 
85 9.65 5.06 5 0 8.98 - 1 
0 8.85 - 3 
Benezene, chloro- 0 6.61 - 1 6.9 9.59 oa 12 
10 7.02 - 1 10 9.70 - 1 
20 7.45 - 1 10 9.57 ~ 3 
20 7.38 — 3 10 9.45 - 16 
25 T51 4.39 5 16.9 10.35 ~ 12 
30 7.89 = 1 20 10.46 - 1 
30 7.84 = 3 20 10.34 - 3 
40 8.39 - 1 20 10.40 - 10 
40 8.32 — 3 25 10.67 5.30 7 
45 8.55 4.73 5 25 10.77 - 15 
50 8.92 _ 1 25 10.58 _ 16 
50 8.83 - 3 26.9 tat - 12 
60 9.50 _ 1 30 11.28 - 10 
65 9.76 5.10 5 30 11.29 ~ 1 
70 10.13 - 1 30 11.18 - 3 
80 10.79 = 1 35 11.95 S252) 1 
85 1123 5.49 5 S755 11.99 — 15 
40 12.20 = 10 
Benezene, nitro- 0 4.41 — 1 40 P2523 - 1 
10 4.67 = 1 40 12.16 —- 3 
20 4.93 = 1 40 11.96 - 16 
25 5.03 3.39 5 45 12.54 5.75 7 
30 5.23 - 1 50 13.20 - 10 
40 5.49 = 1 50 13.32 —_ 1 
45 5.59 3.64 5 50 13.26 = 3 
65 6.24 3.91 5 50.3 13.28 - 15 
85 6.99 4.20 5 55 13.63 5.97 i 
55 13.51 ~ 15 
n-Butyl alcohol 0 8.10 = 11 60 14.26 - 10 
60 14.52 - 1 
Carbon disulphide 0 8.04 = 1 62.6 14.84 ~ 15 
0 7.95 - 3 65 14.87 6.22 ¢ 
10 8.64 — 1 70 15.43 - 10 
10 8.54 = 3 70 f Sill - 1 
20 9.13 = 10 75 16.70 - 15 
20 9.26 = 1 
20 9.19 = S Chloroform -33.1 Tits} = 12 
30 9.72 - 10 -23.1 7.61 = 12 
30 9.92 = 1 -13.1 8.12 _- 12 
30 9.96 - 3 -3.1 8.66 - 12 
40 10.65 = 1 0 8.48 a 1 
40 10.57 — 10 0 8.55 = 3 
40 10.89 — 3 6.9 9.30 - 12 
50 11.48 _ 1 10 OFZ = 1 
50 11.95 = 3 10 9.19 - 3 
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ISOTHERMAL COMPRESSIBILITY OF LIQUIDS (continued) 


Isothermal compressibility x 10'° Isothermal compressibility x 10'° 
m?N7! m?N7! 
Atiatm At 1000 atm Atlatm At1,000atm 
Temp., (or1.013 x (or 1.013 x Temp. (or bE X (or 1.013 x 
Liquid °ca 105 Nm’) 10° Nm*) Ref. Liquid °ca 105Nm7?) 10°Nm*) Ref. 
Chloroform 16.9 10.35 - 12, Ethyl alcohol 40 12.74 - 1 
(continued) 20 9.98 - 1 (continued) 40 12.61 - 3 
20 9.94 - 3 50 13.70 - 1 
20 10.15 = 10 50 13.60 = 3 
25 9.74 5.34 4 60 14.74 - 1 
26.9 TT TS ~ 12 70 15.93 - 1 
30 10.86 - 1 75 16.67 ~ 1 
30 10.81 - 
30 10.99 ~ 10 Ethyl bromide 0 10.76 - 1 
40 11.84 ~ 1 '10 11.78 ~ 1 
40 11.79 ~ 3 20 12.94 - 1 
40 11.94 - 10 30 14.23 - 1 
50 12.90 - 1 40 15.52 - 1 
50 12.99 - 10 
60 14.06 = 1 Ethylene, 1,2- 
dichloro-(trans) 25 11.19 5.62 4 
Cyclohexane 10 9.88 ~ 16 
25 11.10 - 16 Ethylene, 
25 11.40 - 15 tetrachloro- 25 7.56 4.45 4 
35 12.02 ~ 16 
37.6 12.67 - 15 Ethylene, trichloro- 25 8.57 4.99 4 
40 12.56 - 16 
45 13.14 - 16 Ethylene, chloride 0 6.91 - iE 
50.1 14.15 - 15 10 7.42 - 1 
55 14.35 ~ 16 20 7.97 = 1 
60 14.88 - 16 20 7.82 - 10 
62.4 15.76 - 15 25 7.78 4.54 4 
as 17.84 - 15 30 8.41 - 10 
30 8.58 - 1 
n-Decane 25 11.63 — ig 40 9.09 - 10 
35 12.34 - 17 40 9.25 _ 1 
50 13.26 - 17 50 9.86 - 10 
50 9.99 _ 1 
Dodecane 37.8 9.9 54) 13 60 10.66 - 10 
60.0 11.3 Set! 13 60 10.83 - 1 
79.4 12.8 6.1 13 70 11.54 - 10 
98.9 14.4 6.4 13 10 11.76 = 1 
115.0 16.1 6.8 13 80 12.79 - 1 
135.0 18.3 The 13 
Ethyl ether 0 15.10 - 1 
Ethane 1,1,2,2- 0 15.07 2. 3 
tetrachloro- 25 6.17 3.88 4 10 16.81 aa 1 
10 16.52 - 5 
0 9.87 ~ 11 20 18.44 2 3 
0 9.63 - 3 30 20.90 xs 1 
10 10.49 _- 1 30 20.80 - 3 
10 10.30 _ 3 35 24.15 - 1 
20 11.19 = 1 
20 10.98 - 3 Ethyl iodide 0 8.45 - 1 
bie 11.91 = 1 10 9.12 = 1 
3 11.80 = 3 20 9.82 4 1 
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Liquid 


Ethyl iodide 
(continued) 


Glycol 


_n-Hendecane 


| 


n-Heptane 


1-Heptanol 


n-Hexadecane 


n-Hexane 


1-Hexanol 


Mercury 


Methanol 


ISOTHERMAL COMPRESSIBILITY OF LIQUIDS (continued) 


Isothermal compressibility x 10'° 


At 1 atm 
(or 1.013 x 
10° Nm’) 


10.59 
11.44 
12.38 
13.40 
14.49 


8bue 
4.00 
4.32 
4.70 
5.14 


10.81 
11.50 
12.47 


11.80 
14.24 
14.95 
16.30 
15.96 
18.59 
18.67 


7.05 


8.67 
9.43 
10.29 


13.04 
16.06 
17.09 
18.96 
18.31 
22.32 
21.93 


7.47 


0.40 
0.40 
0.41 
0.42 
0.44 
0.46 


10.62 
10.68 
10.78 
11.34 


m?N7! 


At 1000 atm 
(or 1.013 x 
10° Nm°*) 


Ref. 
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Temp., 


Liquid of 3 


Methanol 10 
(continued) 20 


Methylene 
bromide 


Methylene chloride 25 


Methyl iodide =33.1 


—23.1 


n-Nonane 25 


nOctadecane 60 


n-Octane 0 


1-Octanol 0 


n-Pentadecane 


Pentanol 0 


Isothermal compressibility x 10'° 


m?N™ 
Atlatm At 1000 atm 
(or 1.013 X (or 1.013 x 
10° Nm?) 10° Nm*) Ref. 
11.45 - 3 
12501 - 1 
12.18 - 3 
12.93 ~ 1 
12.98 = 3 
13.85 ~ 1 
13.82 — 3 
14.76 = 3 
4.95 - 12 
Sail! ~ 12 
5.50 - 12 
5.81 _ 12 
6.13 - 12 
6.47 = 12 
6.85 _ 12 
9.74 Sect 4 
6.86 == 12 
7.41 - 12 
7.97 = 12 
8.55 _ 12 
9.13 = 12 
9.71 — 12 
10.33 — 12 
1231 _ ile 
13.20 = 17 
14.51 - ibg/ 
9.4 Ryal! lB} 
10.4 1S) 13 
11.6 5.8 13 
12.8 6.1 13 
14.4 6.4 13 
9.99 §.11 8 
11.98 5.69 8 
13.36 6.00 8 
15.53 6.40 8 
6.82 - 11 
9.1 - 13 
10.2 5)? 13 
11.7 SIS) 13 
13.2 5.8 13 
14.7 6.1 13 
16.8 6.4 13 
741 - 11 


ISOTHERMAL COMPRESSIBILITY OF LIQUIDS (continued) 


Isothermal compressibility X 10°° Isothermal compressibility x 10° ° 
m?N7! m’N"' 
oe 
Atlatm At 1000 atm Atlatm At1,000 atm 
Temp., (or 1.013 X (or 1.013 X Temp. (or1.013X (or 1.013 X 
Liquid ih oud 105 Nm?) 10° Nm*)_ Ref. Liquid A 105Nm?) 10®Nm?*) Ref. 
Phenol 46 5.61 = 2 Water 0 5.01 = i! 
60 6.05 = 2 0 5.04 - 9 
80 6.78 - 2 10 4.78 - 1 
110 8.12 — 2 20 4.58 - ft 
1125 8.88 - 2 25 4.57 3.48 i) 
150 10.30 - 2 30 4.46 - 1 
175 1535 - 2 34.8 4.44 _ 9 
35 4.48 3.42 7 
40 4.41 - 1 
n-Propyl alcohol 0 8.43 = 11 45 4.41 3.40 ty 
50 4.40 - 1 
53 4.44 3.40 7 
Toluene -59.3 S41) = 9 60 4.43 - 1 
-41.1 5.93 = 9 65 4.48 3.42 7 
-19.2 6.87 = 9 70 4.49 — 1 
0 7.83 = 1 qs 4.55 3.47 7 
0 7.97 = 3 80 4.57 - 1 
0 7.84 = 9 85 4.65 3.53 a 
10 8.38 = 1 90 4.68 — 1 
10 8.44 = 3 100 4.80 — 1 
20 8.96 - 1 
20 8.94 = 3 m-Xylene 0 7.44 — 1 
30 9.60 _ 1 10 7.94 - 1 
30 9.49 _ 3 20 8.46 - 1 
40 10.33 = 1 30 9.03 ~ 1 
40 10.14 =: 3 40 9.63 = 1 
50 11.13 = 1 50 10.25 a 1 
50 10.90 = 3 60 11.01 = 1 
60 11.99 = 1 70 Lie? = 1 
70 12.95 = 1 80 12.56 = 1 
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COEFFICIENT OF FRICTION 


Compiled by Harold Minshall 


The coefficient of friction between two surfaces is the ratio of the force required to move one over the other to the total force pressing the two together. 
If F is the force required to move one surface over another and W, the force pressing the surfaces together, the coefficient of friction, 


' Registered trade name. 
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F 
“ Ww 
"| a Temperature m 
‘enaiers Sho) 
A. STATIC FRICTION 
Non Metals 
Glass on glass clean = 0.9-1.0 
Slee os lubricated with paraffin oil — 0.5-0.6 
” yO be », liquid fatty acids — 0.3-0.6 
cal wee ois a ,, solid hydrocarbons, alcohols 
or fatty acids — 0.1 
>. » metal clean = 0.5-0.7 
ay hearer lubricated — 0.2-0.3 
Diamond on diamond clean — 0.1 
» ” 4 lubricated = 0.05-0.1 
> » metal clean — 0.1-0.15 
*” ee lubricated — 0.1 
Sapphire on sapphire clean or lubricated —_— 0.2 
+» Steel pet ” 7 0.15 
Hard carbon on carbon clean — 0.16 
” ”» ” ” lubricated i 0.12-0.14 
Graphite on graphite clean or lubricated — 0.1 
+5 “A of outgassed —_ 0.5-0.8 
‘. », Steel clean or lubricated — 0.1 
Mica on mica freshly cleaved — 1.0 
‘jew Or contaminated — 0.2-0.4 
Crystals of NaNO3, KNO;3, NHaCl on self clean — 0.5 
” ” 9% is a eee oy lubricated with long chain polar compounds — 0.12 
Tungsten carbide on tungsten carbide clean room 0.17 
Tungsten carbide on tungsten carbide outgassed room 0.58 
* » * ” re clean 820 0.35 
“5 “ 5 os on “5 970 0.40 
; ” 3 ” FA a 1010 0.45 
7 7 5 “ ay “4 1160 0.5 
” a * 5 a) 7 1220 0.7 
2 rf = Fe oF Fr 1440 2 
» » A 33 > = 1600 1.8 
an 5 » graphite outgassed room 0.62 
Pr ” A A clean Fs 0.15 
9 A > “A sy 800 0.32 
PA b> ny * 910 0.30 
’ ” » 99 ) 1000 0.25 
” ” 3 ” > 1120 0.29 
” ” ” ” 3 1220 0.26 
”» » ” ” , 1300 0.25 
” ” ” ”» » 1410 0.25 
“- n Pe os 1800 0.24 
aS oe x “p 5 2030 0.25 
K fs » Steel 8 — 0.4-0.6 
% * a> bs lubricated ie 0.1-0.2 
Polymethy! methacrylate on self clean — 0.8 
ae iY »» Steel at _ 0.4-0.5 
Polystyrene on self - — 0.5 
Fa ,», Steel e i 0.3-0.35 
Polyethylene on self a -— 0.2 
9 » Steel a — 0.2 
Polytetrafluoroethylene on self ie — 0.04 
* > Steel os — 0.04 
Nylon on nylon! a — 0.15-0.25 
Silk on silk commercially clean — 0.2-0.3 
Cotton on cotton (thread) + a — 0.3 
43 » >», (from cotton wool) 5 — 0.6 
Rubber on solids ¥ x = 14 
Wood on wood rf » and dry a 0.25-0.5 
He as) “9 ” 3, DOTySH wet = 0.2 
» 9» metals 7 fey itlay = 0.2-0.6 
By a | ay y sewer — 0.2 
a gp brick 3 Pe — 0.6 
oy ae weather >» ” —_ 0.3-0.4 
Leather on metal = ” — 0.6 
haath 7 » and wet —_ 0.4 
= Se, greasy — 0.2 
Brake material on cast iron commercially clean — 0.4 
99 + ageenay 3s 9 » , and wet = 0.2 
XP “s FEAST 3: lubricated with mineral oil = 0.1 
Wool fiber on horn clean (against scales) — 0.8-1.0 
* oy Pree 4 » (with scales) — 0.4-0.6 
pA ie as greasy (against scales) -= 0,.5-0.8 
* “it ares » (with scales) — 0.3-0.4 
Metals 
Steel on steel clean 20 0.58 
i a9 SS vegetable oil lubricant 
ety Od) (a) castor oil 20 0.095 
100 0.105 
sn aes) 3s (b) rape 20 0.105 
100 0.105 
ot an (c) olive 20 0.105 
100 0.105 
ssh 5 (d) coconut 20 0.08 
100 0.08 


COEFFICIENT OF FRICTION (Continued) 


Pe Temperature Lu 
Materials Condition We: (Static) 
A. STATIC FRICTION (Cont.) 
Metals (Cont.) ’ , : 
Steel on steel Animal oil lubricant 20 0.10 
(a) sperm 
» 100 0.10 
| 20 0.095 
eens) (b) pale whale 100 0095 
20 0.095 
” ” (c) neatsfoot 100 0.095 
20 0.085 
somos a Aa 100 0.085 
Mineral oil lubricant 
i (a) light machine ae! a 
thick 20 0.125 
4 (b) thick gear on O15 
solvent refined 20 0.15 
” ie 100 0.20, 
d)h otor 20 dl 
#= 5 PC ie 100 a 
extreme pressure 20 0.09-0.1 
ates 100 0.09-0.1 
(f) graphited oil 20 0.13 
Ey has yeEe 100 0.15 
(g) B.P. Paraffin 20 0.18 
ioe oa 100 0.22 
eo ae) ee lubricated with trichloroethylene 20 0.33 
fis 8) fy » benzene 20 0.48 
ee a ae » glycerol ; 20 0.2 
Sat. Seu mcae: a » ethyl alcohol 20 0.43 
ah ed oo ». butyl alcohol room 0.3 
sh cas a ss es » _ octyl 5 0.23 
eke Sab cy a » decyl 0.16 
Ra NN ey 5 + cetyl be 0.10 
ec etT lubricated with nonane room 0.26 
4) ae se a » decane oy 0.23 
May En -4 +. acetic acid 5 0.5 
ae hi eo <i + proprionic acid a 0.4 
top * » Valeric acid = 0.17 
ohh wea AA a ». caproic acid - 0.12 
ae aie “ ». pelargonic acid A 0.11 
ao eas? cas oh », capric acid a 0.11 
“5 *e », lauric acid - 0.11 
hi Meta PR a ». Myristic acid 5 0.11 
Bid nse es % » oleic acid 20-100 0.08 
ae Ghee * »» palmitic acid room 0.11 
ty eet a +» Stearic acid ‘5 0.10 
» hard steel “ » Tape oil 0.14 
fy wha aa » castor oil —_— 0,12 
fy oath ents Mo »» mineral oil 0.16 
a a a ». long chain fatty acid — 0.09 
say ap Cast iron #8 » Tape oil — 0.11 
rae ye Bree ak + »» castor oil os 0.15 
ern cs e mineral oil — 0.21 
ieee ra mee clean — 0.4 
+» 95 gun metal lubricated with rape oil _ 0.15 
ree et emer) ef a » castor oil — 0.16 
Aha ela bs ‘ + mineral oil — 0.21 
5 bronze « » Tape oil — 0.12 
ALA heat as 3 + caster oil — 0.12 
Fare a » mineral oil — 0.16 
4 , lead = » * — 0.5 
i seas f a » long chain fatty acid _ 0.22 
ss 5, base white metal ‘i «mineral oil — 0.1 
. aes -. » long chain fatty acid _— 0.08 
oe clean 0.55 
hy. eet lubricated with mineral oil —_— 0.6 
Ah A sari. ; * »» long chain fatty acid 0.21 
, white metal, tin base ” +» mineral oil — 0.1 
a esis e Sar ‘s », long chain fatty acid — 0.07 
ay ao os ie diac clean — 0.8 
+ Sintered bronze lubricated with mineral oil — 0.13 
+» brass 53 Set, eae = 0.19 
ar »» castor oil a 0.11 
is »» long chain fatty acid — 0.13 
a oko, OF clean — 0.35 
+s» Copper—lead alloy fs — 0.22 
+» Wood's alloy x 25 0.7 
+» + Phosphor bronze i il 035 
.» aluminum bronze . = 0.45 
+s. COnstantan oe = 04 
5 +», indium film deposited on steel 4 kg load, clean na 0.08 
Bees Casta TP hee | at ae Kg lies = 0.04 
ee ” ” ” ” »» silver : keh am 0.1 
: +s» lead film deposited on copper 4 ic IOS aes ee 
eh ee mon ” Ske ss cs ~ 0.12 
> 7» Copper film deposited on steel CUP Bees a 03 
Se - 5 MS Sikgesst a = 0.2 
?Alon Al in air or O, = 1.9 
*Gu Sn bu Dior — ae 
ay 99 » air or O, = 1.6 


* Hemispherical steel slider having 0.6 cm. diameter. The thin, 10-3 = i i “ i indi 
5 aoe 4 : : F to 107*cm., : 
Amonton’s Law is not obeyed in this case m., thin metallic films were deposited on various substrates as indicated 
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COEFFICIENT OF FRICTION (Continued) 


Materials Condition Temperature m 
°C (Static) 


A. STATIC FRICTION (Cont.) 
Metals (Cont.) 


3Au on Au in H, or N, _ 4 
we ess » air or O, —— 2 
Ga eon », H,O vapor —- 2: 

3Fe on Fe » in air or O, — 1 
sat dea Bs », H,O vapor — I. 

3Mo on Mo » air or7O, — 0. 

Nj oN ” ue hi a 0 

ion Ni » H, or Nz —_ 3 
A he » air or O, —_— 3; 
3999 99 », H,O vapor — I, 

3Pt on P’ » air or O, —_— 3 
rie », H,O vapor — 3 

3Ag on Ag ,», air or O, 1 

_ Ie 


3 99 » H,O vapor 
Various Materials on Snow and Ice 
Ice on ice clean 


é 


0 
-12 


Polymethylmethylacrylate 


” 


a 


” 


Polyester of teraphthalic acid and ethylene glycol 

Polyester of teraphthalic acid and ethylene glycol 

Pit of teraphthalic acid and ethylene glycol 
ylon 


RLEUELLUDUUWS UNSSDASDSBDOHNNUDS 


0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
0. 
os 0.3 
» 0.3 
Polytetrafluoroethylene 0.05 
“5 0.02 
7 0.08 
7, 0.1 
Paraffin wax 0.06 
? o> 0.06 
” ” 0.35 
» ” 0.4 
Swiss wax 0.05 
” » 0.03 
.” ” 0.2 
” ” 0.2 
Ski wax 0.1 
aaa ass 0.04 
= 0.2 
Se: 0.2 
» laquer 0.2 
> > 0.1 
a8 *” 0.4 
+ ” 0.4 
Aluminum 0.4 
”» 0.35 
as 0.38 
i H 
Materials (Kinetic) 
B. KINETIC FRICTION Various Materials 
Unwaxed hickory 4m/sec ondry snow -3 0.08 
Waxed = 0.1 m/sec ,, wet ,, 0 0.14 
» 0 0.1 m/sec ,, dry ,, 0 0.04 
” ” 0.1 m/sec ,, 5, 5 -3 0.09 
. ” 4m SEC mans smnas -3 0.03 
Waxed hickory 0.1 m/sec on dry snow —10 0.18 
» ” Onimysecys. 5. Ss —40 0.4 
Ice on ice 4m/sec, clean 0 0.02 
49 esa) Bog Tie yd -10 0.035 
a re ace —20 0.050 
ees PSapelicbahce —40 0.075 
© 39 Pay Pa Nel —60 0.085 
oy 90 ps pie cuapeen —80 0.09 
Ebonite 4m/sec on ice 0 0.02 
= , seep? -10 0.05 
» 5 cone A —20 0.065 
” I hs —40 0.085 
5 9 5, Mos — 60 0.10 
a » os lye —80 0.11 
Brass 4m/sec on ice 0 0.02 
ts ” 3s a? -10 0.075 
4h es —20 0.085 
9 % oy ee) —40 0.115 
” 7 Jif a —60 0.14 
” y Phen —80 0.15 
Natural rubber, vulcanized 100m/min on ground glass, clean — 1.07 
- es ss 100m/min ,,__,, » , wetted with water — 0.94 
”» » > ” 100m/min on concrete, clean _ 1.02 
” a ” 100m/min ,, +» wetted with water — 0.97 
» aS ” 100m/min on bitumen, clean —_ 1.07 
” a § * 100m/min ,, » wetted with water — 0.95 
” ” > ” 100m/min on rubber flooring or rubber tread 
vulcanisate. clean — 1.16 : 
s A 100m/min on bitumen containing rubber 1.15 (Varies with 
powder, clean — quantity of powder) 
“ eb E 100m/min on bitumen containing rubber 


powder, wetted with water i 1,03 


1 Registered trade name. * The metals which were spectroscopically pure were outgassed in a vacuum prior to other gases being admitted. When clean and 
in vacuum there is gross seizure. 
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HARDNESS 


LOW MELTING POINT ALLOYS 


HARDNESS OF MATERIALS 


a rams A PALO, os aie'o,riesieieie 6-7 Indium:aaeereae 1.2 
Melt- ate: eon 17 Iridium; eee 6-6.5 
ing Name Composition, wt % Alum.......0+-+00+] 272.5 iridcems img Be A as 

point Aluminum.........| 2-2.9 TON. 4.09» 4auyeeee 
°C ——————|-G K Alundum.......... aoe : Kaolintse oo eeseee nae a aed 
ala lcenaaen ce) | 77,0230 Aanbe | a8 aon a 0:8 
—40 | Binary Eutectic ops ‘ar eB tiracite: Perea: fae epee wieailieee et 
s i ntimony........-- 2 - ium......- v 
—30 | Binary Eutectic age Ae ppenites Se ciate eres - ; Megnedee eee 8 ; 
‘ 2 ragonite........-- .56 Manganese....... : 
—11 | Binary Eutectic K Na ia saenias Ms Wg. 3.5 Marble....c..cceme 3-4 
78.0 22.0 Asbestos......----- 5 Meerschaum...... 2-3 
—s8 | Binary Eutectic ie ae Asphalt 1-3 Mics . Fi 3 8 
. . it ee ee ee 
10.7| Ternary Eutectic Ga In Sn meee aa ee 3.3 Orthoclase........ 6 
62.5 21.5 16.0 Bell-metal......... 4 Osmium. ...7.2 5 7.0 
.8| Ternary Eutectic | Ga In Sn ERG ee 7.8  Palladium........ 4.8 
10 y eryl... 
69.8 17.6 12.5 Bismuth... 2.5 Phosphorus....... 0.5 
Iya tamer Meatectiess 1) 2%" 1g10° 6.0 pone abe g) le EER SBE ore) 
33 | Binary Eutectic ates a A Brass i Os Ree 34 Plat-iridium. Nie. 6 5 
: : : Cadmium). since os - ‘ SsiuM........ i 
soap ly faeries 1065 ao 63 211 18.1 82 Calamine.......... “ Ree ke mee a 3 
47 | Quinternary Bivipee wien es Cd. Ine eae fe. +5 Quarts eee 
utectic 44.7 22.6 8.3 5.3191 Gabo’) !1)!!] 10.0 Rock salt (halite).| — 2 
58.2) Quaternary Bi Pp Sn In Carborundum...... 9-10 Ross’ metal....... 2.5-3.0 
utectic ? 49.5 17.6 11.6 21.3 Cosimo 0.2 Rubidium........ 0.3 
60.5] Ternary Eutectic In Bi 5n Chromium......... 9.0 Ruthenium....... 6.5 
51.0 32.5 16.5 d Copperns.scces no 2.5-3 Selenium......... 2.0 
70 | Wood’s Metal no tee a 5 Be 5 Corundum......... 9 Rerpenting eae toatees ast : 
. “409 : 7 - B Di Ope rsueres cre cvas 10 1LiGON....:.... ayeeiate r 
70 | Lipowitz’s Metal Bi Pb_ Sn Cd Tiistamacedta earth | 1-1.5 Silver...... eee 2.54 
‘ 50.0 26-7 13.3 10.0 Dolomite,.).% 53... 3: ' 3.5-4 Silver chloride.... 1.3 
70 | Binary Eutectic cna Ail Hmeryeene etic 7-9 Seales . = aoe hoe ieee e4 
A : t 6 teel ........cssmiras ; 
91.5] Ternary Eutectic nee hae ae Faden : Sterlite ae 4 5 
: : : é AT Petree cceneree 4 Strontium........ i 
Oe ee eee Ml as caerh Gis deen OE I 3.5.  Sulfur,.-4 ee 1.5-2.5 
: : : i ae : Talo.........49eeRnee 
97 | Newton’s Metal Bi Sn Pb Ca 6.5-7 : Teltariura ee Foie 2.3 
aN Megech hae s ie as eee 4:5-6.6 Tin,..00e 1.5-1.8 
98 | D’Arcet’s Metal ne dels ee Goldemericccis 2.5-3 Teuer. ie : 
100 | Onion’s or Lichten-| Bi Sn Pb Graphite Oe a Tae one aan nee 
’ Gypsum...........|{1.6-2 ax (0°) 

5 en 5 gnctel F at 0 of -0 ae Homatite:.4....... 6 Wood's metal..... 3 
102. ormary Exiteckic 54-0 26-0 20.0 Hornblende........ 5.8 Zine...ss deus 2.5 
109 | Rose’s Metal Bi Pb Sn 

50.0 28.0 22.0 
117 ‘| Binary Eutectic cay Jige 
120 | Binary Eutectic | In| Cd. COMPARISON OF HARDNESS VALUES 
123 | Malotte’s Metal By, Dee hae OF VARIOUS MATERIALS ON MOHS 
. . . * 
124 | Binary Eutectic oe Aah AND KNOOP SCALES 
130 | Ternary Eutectic Bi Sn Zn Compiled by Laurence 8. Foster 
56.0 40.0 4.0 
140 | Binary Eutectic Bi Sn 
140 |B E Bie Ca 
inary Eutectic i Mohs| Knoop 
60.0 40.0 Substance Formula 
183 | Eutectic solder cae nits value value 
x .0 
185 | Binary Eutectic Tl Bi Daloneecaswts vasa. 3Mg0-4Si02-H20 1 
52.0 48.0 Gypauininne erasteste seo - CaSO.-2H:0 2 32 
192 | Soft solder Pn atcae Cadmium............ Cd tf, 37 
: 0 ; 2 60 
198 | Binary Futectio | Sn Zn ibaa a aan ze 119 
tee? 0 9. Caleit CaCO 3 135 
199 | Tin foil fa, 2, Huchiee eee CaF: 4 163 
199 | White Metal Sn Sb etd AAR Sey MgO 370 
92.0 8.0 Magnesia............. at Caro 4 tan 
2a1 |Binary Eutectic | Bu? Ae Newt cc (Mt a 
a i 4 Glass"(soda) lime)s <=...) eens ekeesars be 
226 | Matrix Bi Pb S b Feldspar (orthoclase)..| K2O-Al203-6SiO2 6 560 
48.0 28.5 14.5 9.0 uartz SiO. 7 820 
227 ~+| Binary Eutectic Sn Cu te Geis ie &, 935 
99.25 0.75 epee eres Hs 1180 
‘ : : ; HFOOMIG. Sis ves esc e ol OE 
may Whe coe te Sn Sb Beryiligt totes BeO. 1250 
245 | Tins hes a Topaacn.c tay Magee (AIF) :8i04 8 | 1340 
my eg a Game... 4a). ee Al:03-3Fe0-38i02 1360 
5. 5.0 punice cores alloy wer Co bayer 
irconium boride...... rB2 a 
MOHS HARDNESS SCALE Nee ae. ae oe es ahs) 9 ieeg 
ungsten carbide...... 
_Hardness number | i Modified scale Tantdues carbide.....| TaC 2000 
1 Tale Tale Zirconium carbide..... ZrC 2100 
2 Gypsum Gypsum Aluminage’. bic. cca Al2Os3 2100 
3 Calcite Calcite Beryllium carbide..... BeoC 2410 
4 Fluorite Fluorite Titanium carbide...... TiC 2470 
5 Apatite Apatite Silicon carbide........ SiC 2480 
6 Orthoclase Orthoclase Aluminum boride..... AIB ae 2500 
7 uartz Vitreous silica Boron carbide......... B.C = 2750 
3 ST uartz or Stellite Diamonds cee 10 7000 
‘orundum opaz 
10 Diamond Garnet “ : A 
rf : A Acknowledgment is made to N. W. Thibault, Norton 
12 a aN pee reer Company, Worcester, Massachusetts, for many of Knoop 
13 5k ota Silicon Carbide hardness values. Cf. R. F. Geller, ‘‘A Study of Ceramics for 
14) od ||" an oh, ae BoroniGa bide. Nuclear Reactors,” Nucleonics, Vol. 7, No. 4, Table 1, pp- 
15 eh ee aeesGnd ieee 8-9 (Oct. 1950). V. E. Lysaght, Indentation Hardness Testing, 


Reinhold 1949, 
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SURFACE TENSION OF INORGANIC SOLUTES 
IN WATER 


% = Weight % of solute 
y = Surface tension in dynes/cm. 
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SURFACE TENSION OF INORGANIC SOLUTES 
IN ORGANIC SOLVENTS 


% = Mol % : 
y = Surface tension in dynes/cm. 


Solute 


Solvent 
| 
1.80} 3.63) 4.54: 6.02/10.46 


Ethyl alcohol % (: 
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Zul: 


Ethyl ether 


H:2S0O, | Nitrobenzene 


SURFACE TENSION OF ORGANIC COMPOUNDS 
IN WATER 


% = Weight % of solute 
y = Surface tension in dynes/cm. 
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71.91 |71.67 |71.40 

Olesen 50.00 Se TEA Mal pd as 
35.40 |34.40 |35.40 |35.60 |38.20 |44 


p-Aminoben- 


2.475] 5.001/10.01 |30.09 |49.96} 69.91 
toic acid 


. 68. 00 64.40 |60.10 |54.60 |43.60 |38.40) 34.30 
“ 10.00 |20.00 |50.00 |75.00 |95.00)100.00 
48.90 |41.10 |30.40 |26.80 |24.20) 23. 00 
5 ee 1.13 11.77 |20.20 |37.58 |61.33) 81. 22 Ammonium 
69.02 47.61 |39.06 |31.84 |30.02| 29.02 lactate 


Acetic acid.. 


Aminobutyric 


Acetone...... acid 


Acetonitrile. 


i - -Butanol.... . puius 0.41 | 9.53 |80.44 |86.05 |94.20 
Aminoben- | 25] vo l12-35 [22.36 faoas [ara] |] tButanol.---| 801 % 10-85 [00:8 [20-97 (as: 60 [89-87 (as:25| 29:20 

inoben- | 2 5 22.36 |30.45 |37.44 n-Butyric 25| %| 0.14 | 0.31 4 8.60 |25.00 |79.00/100.00 
Ben ; aE 74.59 0-4 77.80 acid vy |69.00 |65.00 |56.00 |33.00 |28.00 |27.00| 26.00 
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.00/Phenol....... 024] 0.047] 0 
51) 60 |72.20 |71 
30.00 |50.00 |85.00/100.00 Talons 


72.00 |70.00 |66.00) 63.00 10 |56.18 
13.10 91 | 5.84 
74.18 00 |49.00 
26.09 {31.06 |38.25) 47.93 00 |10.00 
59.25 /56.14 |52.96) 47.24 40 |69.60 
SeOO Wea ae etinn———  UOTOBE senexerare -00 |20.00 
55.08 -50 |73.00 


Solute 


Acetic acid... 


Acetic acid... 
Acetone...... 
Acetonitrile. ah 
Aniline..,.... 


Carbontetra- 


chloride 


Cyclohexane. . 
Naphthalene. . 


Naphthalene. . 


SURFACE TENSION (Continued) 


SURFACE TENSION OF ORGANIC COMPOUNDS 
IN WATER (Continued) 


Potassium 
lactate 


SURFACE TENSION OF ORGANIC COMPOUNDS 
IN ORGANIC SOLVENTS 


% Weight % of solvent 
y = Surface tension dynes/cm,. 


Solvent 


Benzene 10.45/25. 53 


25.63/50. 83/75. 62 
27 .50)26. 61/24. 90 


Acetone 


Ethyl ether 
16.75)17.49|19.15 


24.21/24.51|24.50 


Benzene 


Nitrobenzene 5.00/10.00 


37.59)33.03 
Benzene 20.00/40.00/50.00 
23. 42|26.70/27.80 


10. 21}29.74|45.94 


p- Nitrophenol 


SURFACE TENSION OF METHYL ALCOHOL 
IN WATER 


% = Volume % of alcohol 
7 = Surface tension dynes/cm, 


10.00 | 25.0 | 50.0 | 60.0 | 80.0 | 90.0 | 100.0 


22.65 
21.58 
19.52 


.04 | 46.38 | 35.31 | 32.95 | 27.26 | 25.36 
-27 | 45.30 | 34.52 | 32.26 | 26.48 | 24.42 
-O1 | 43.24 | 32.95 | 30.79 | 25.01 | 22.55 


F-44 


34.28/43.93 
25.40/25.21/25.32/25.43 


21.83/40.98)61.29|75.69 


Ethyl alcohol 10. 83/32. 42/49. 90/69.78 
22.92/23. 92/24.36/25.08 
Cyclohexane 14.35/37 .65|50.67|72. 28 


96.46 


25.61|37.45 


30. 40/51. 69/62. 38/78. 29/88. 62 
24.39/24. 09/23. 78/23. 47/23.21 


60. 00/80.00 
29.20/31.70 


58.01/67 .57 
29.90/31. 80/33. 70/34. 80/41.80 


-93 |80.14/ 92.00 
.05 |43.62| 41.60 


-941| 3.76] 5.62 
-10 |46.00} 42.30 


80.0 | 90.0 
23.66] 23.41 


30.00) 26.00 


60.00). 70.00 


SURFACE TENSION (Continued) 


SURFACE TENSION OF ETHYL ALCOHOL 
IN WATER 


% = Volume % of alcohol 
y = Surface tension dynes/cm. 


WATER AGAINST AIR 


Tempera- Surface Tempera- Surface 
ture tension ture tension 
ba ©) dynes/cm. dynes/cm. 


73.49 
73.05 
72.75 
71.97 
71.18 


INTERFACIAL TENSION 


Surface Tension at the Interface Between Two Liquids 
(Each liquid saturated with the other) 


Benzene- -Mercury... Water- -Heptylic acid 7.0 
Ethyl] ether- -Mercury 379 Water- -n-Hexane.... 51.1 
Water- -Benzene..... 35.00 Water- -Mercury..... 375. 
Water- -Carbon tetra- 45. Water-n-Octane...... 50.8 
i Water-n-Octyl alcohol 8.5 


chloride 
Water- -Ethyl ether. . 
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Substance 


Acetaldehyde......--++-eseeeeeeeeee 
Acetaldoxime.......--+++ee+sseeee' 
Acetamide....0nsc.+ se dees es cess 


Acetanilide.......--++eeeeeereceree C:HsNO 


Acetic acid We i oe eo eae 


“oe “ 


SURFACE TENSION OF VARIOUS LIQUIDS 


Surface 
tension 
dynes/cem. 


In contact 
with 


.| - -vapor 


Aootone sever sche ool dae - -air or vapor 0 26.21 
SEE GOR earn csn ghtens a --air or vapor 7 ge .30 
a eee reer ceo - -air or vapor ; 
Acetonitrile........- --vapor 20 29.30 
Acetophenone...... - -vapor 20 39.8 
eee chloride - -vapor 14.8 26.7 
Acetylene......-.-+-+5> : H --vapor —70.5 16.4 
Acetylsalicylic acid (in aq. sol.) .--. CoHsOu... .] - -vapor 25.9 60.06 
Allyfalcohol........2+++eeeeerereees GatHeOvas cc - -air or vapor 20 25.8 
Allyl peu age RR Re CiH;NS...| - -air or vapor 20 34.5 
Reenonls Sea Sore ate yar Wcie --vapor We 4 ze i 
be doeevanh ete renee 3.......] > -Vapor : 
IRRLIN Gre hig coals oe ates elation Seakerisintele let CceHiN - -air 10 44.10 
SR NRO scree co ono nhs Geico CcoHiN - -vapor 20 42.9 
De ee He hos GH OGeHE on Saou CoHiN - -air 50 39.4 
AT BOD. 0.0.0 0 o.0 s cie 80s erototaioreraraancaaranvnaneiinbbeonsigierg s 270s --vapor — 188 1ScZ 
Azoxybenzene.......-+++eseeeeeees C12H1N20.| - -vapor 51 43.34 
Benzaldehyde.......-----+s++eee:s+ C7H.O..... - -air 20 40.04 
Benseneis nic cusis oe eels etere re teva as sie GsHeo.5-2 - -air 10 30.22 
Se ERIC OT ie once wake eit (Ori > Cee - -air 20 28.85 
CO ea cnn CPCCA ETO SR G18 roceeeee - -saturated with 20 28.89 
ae vapor a 
ee an play re PGi stats Repeaters. sas >6He. «| - -air B D720 
Benszonitrile 45. «1 sa Ras eee eos C7HsN .| - -air 20 39.05 
Benzophenone.+: cs aeie sie ee Ci3HiO. . .| - -air or vapor 20 45.1 
Benzylamine...........-.-- ......| C7HsN .| - -vapor 20 39.5 
Bensyl ‘alcohol.....<ccc0seee eee ; .| --air or vapor 20 39.0 
Bromine: 0.006 on Ete Bro.......-|--air or vapor 20 41.5 
Bromobenzene..0 ue ere ee | -air 20 36.5 
Wromolormece seer ce wera .. | --vapor 20 41.53 
p-Bromophenol.........---- .| - -vapor 74.4 42.36 
d-sec-Butyl] alcohol .| --vapor 10 23.5 
n-Butyl BcoHOh Efe .| - -air or vapor 0 26.2 
ae - aac ..| + -air or vapor ro au 
: ..|--air or v : 
tert-Butyl alcohol. ae alle aie ae senor 20 20.7 
n-Butylamine. . ; a ...|--nitrogen 41 19.7 
n-Butyric acid’. enone .|--air 20 26.8 
Carbon bisulfide. . . . - -vapor 20 32.33 
Garbon' dioxide cacti ee ts - -vapor 20 1.16 
ee ers stave aan Tink coctesteere.- --va —25 9.13 
Carbon tetrachloride - Bacar 20 26.95 
; ; gtk 200 0.33 
--va ; 
Carbon monoxide...... - Shae - ne ‘ 8 
hint abot 710.4 25.34 
Chlorine......--.+-++++ essen ees - -vapor 20 18.4 
batt eee tenn etn ence ees - -vapor —30 25.4 
Meee teen eee eee eee --vapor —40 27.3 
fg Patt wae ene ee esa ee ede ee - -vapor oa a aa RY 
ER Set Os SRO CHO - -vapor - .2 
Ehlorgacetig OLE Meese dees eas - -nitrogen 25.7 35.4 
OrObenSen6s 0% ve dersicicle.evem Pos’ C,4H;sCl... .| - -vapor 20 33.56 
Chioroform nes siis cree ie teiis-cisistesa-cre CHCl:..... --air 20 27.14 
d=Chlorophenollc mrstaiassiets tare teteversiecs/ecetess “< 
pccesnene sword ata feiie ois heist ots otek ot Che” AE. Sy ba ae 
ichloroacetic acid................. C.H 2.| - -ni j 
Dichloroothane memset ie terete Cinch. - ek ae 3p i‘; poe 
Disthylamince cement cer ee CiHuN... .| --air 56 aa 
Diethyl aniline ter cteetec etter eye CrHisN - -vapor 20 34.2 
Diethyl carbonate.................. CsHi0 - -air 20 gaia 
Diethylioxalate specie cc scene ese CeHi04 - -vapor 20 Be 01 
Diethyl phthalate...............20. CiHiiO....| - -vapor 20 37.5 
Disthyl sulfates sascemeeas cae eels: C.H1,038. .| - -air 348 
Dimethylamine Sonic Mn ck cree ee C2H7 .| - nitrogen $3. te 
Dinenvienlincc So LC lian eaper e as 
1,5-Dimethyl-2-phenyl-3-pyrazolone. .} Ci:1H12N20.| - -vapor 2 ae 6 
pines Mulfaterrr ciacdeesee ce eieletsiete C2H.0,8...| - -air iain a0 % 
ONY AMINE 2.7 scant. eiviere tetas - -ai i 
Btbyi acetate.............s ee eee Cho: ie oir ieee: ay ates 
re ed Sag Bee -|- ea a BES 
Ethyl acetoacetate................. a ees 20.2 
Ethyl aloghol......0000000000000001 Cee agcslgaelr 9e Yepor ae 32.51 
Fa ua Glace ds hecdiotehoren begeeeres C:Hi0..... - -vapor 4 ee 
cle aT aes oR: OsH,O; yl eaveror 20 B61 
RTO ORG ee C2H.6O.....| - -vapor 30 ; 
Ethylamine PC RIOR eta Pk OM ec ii ee aie -nitrogen 0 oF 5 ry 
Oe meer eer near ese ses eees on? .| - -nitrogen ¥ 
Bthylaniline ypc esa ne panne CsHuN....| --air or vapor Pe ate 
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SURFACE TENSION OF VARIOUS LIQUIDS (Continued) 


Substance 
In contact 
with 
Name Formula 

thy] bensene i .iscacib oboe cele i dekiactes CsHio..... - -vapor 
Ethyl benzoate socccice circ cee elatt eae CseHi002. . .| - -vapor 
Ethyl bromides c5c064 woes ces esc C:2HsBr....] --vapor 
Ethyl chloroformate................ C3HsCIO:..| - -vapor 

Ethyl Cinnamate...............5.- Ci1Hi202...} - -air 
Ethylene bromide.................. C:H.Br:. ..| - -vapor 

Ethylene chloride.................. C:H,.Cl: - -air 
Ethylene Oxides cs cs.ce . os.cccchn eee C:H,O..... --vapor 
4 eee 5, cterevacs)eve-sia's (evel eve tieletehe C:H,O..... - -vapor 
2 ee ai'eia eve Qehayahd able gate ste C:H,O..... - -vapor 
Bethyl other... cio cscasisccsccictaleisce cies CiHwO - -vapor 
“ Bree GAOT 3 3 Ce Bie Ae: C4HwO....] - -vapor 


Ethyl formate. . 


a iodide... . .| CoHsI..... - -vapor 
hyl nitrate.... C:HsNOs. .| - -air or vapor 
me thyl lactate. . --| CsHioOs. . .| - -air 
Ethyl mercaptan. -} C2H6S..... - -air or vapor 
Ethyl salicylate. . «+++ | CoH1003 - -vapor 
Orme Mid enki cisreisis is « sicioielesciosiels CH;3:NO --vapor 
IM OPMiG:RCIG Hetercociere csiclcsiesierstereisint’ CH:02..... - -air 
Burfural rcisnieisstereccei sic e¥orevorsleie crocs C.sH.O: - -air or vapor 
Gelatin solution) (1. %)\<2.feiccidinciciele ofa shes Sake ees - -water 
Glycerol fiemincr. nica cisisinyersiaiaveievg evel <a C3H:O;3 - -air 
SOMME sake velcso.0; 5: arch hava etal, ta eetskoeness C3H:0;3 - -air 
SemntamestcFeveleyelbvc cision clarsieravats treats’ nts C3HsOs --air 
Gly collemrartasiepe sicireieicicissiaiciciteteeias C2HsO:....] - -air or vapor 
Materia eters oie ci oe loicre-aieiaierecaterainie sve Heaven cone - -vapor 
MMR cieteletans fale’ si oie gel ove ig: aiaisicveletean sien Hesse - -vapor 
Pama ieternter stare etete cic eraerete ein ra stasis He: e728 - -vapor 
MaLIOXAMO WSN: hotel» «cle'eo Seles cotcinattier CoHus..... - -air 
iy drasinet® <80.. isa se Sates dbkteees N:Hy...... --vapor 
EDvdrogent: Ati ec Cele 6 s.d dk asits thats 20d a LO). 8 - -vapor 
Hydrogen cyanide. HON 323 --vapor 
Hydrogen peroxide. -PaetsOs. (oras. - -vapor 
Isobuty] alcohol . - | CaH10O --vapor 
Isobutylamine. . .]C.HiN - -air 
Isobutyl chloride. . | CaHeCl --air 
Isobutyric acid. . ...| CaHsOz....| --air or vapor 
PBOPENCANE Gos ~ eter eietersccerele cero sisi CiHis see: --air 
Hopropy!’ slcoholioc< <icisc se aie ccteee C3H;0..... - -air or vapor 
Methyliacetatesy irc cate vipa ccccusen er C3H.O:....| - -air or vapor 
Methyl"alcohol?= 95s Gi eet. ee CHO]. . - -air 
si Sees Aeteve e's mikete tee oes CHhi0ow=. - -air 
se MeN Taverete.gie eioisverdse'ele(t eve arse CHO - -vapor 
Methylamine. .fo2oon.. 26 en ee ee... CH;:NA2...| - -nitrogen 
YG RS A I Sey, Sede CH3NH:...| - -vapor 
UG EEO RAS C88 oth. SA. ae: CH;3NH:...| - -nitrogen 
N-Methylaniline i6.< recs; «0.5 505,000 C7;H»N .| --air or vapor 
Methyl benzoate...........00cec00. CsH,O2 .| - -air or vapor 
Methyl! chloride citi oerc.cic 0 00 os sdevane CH;Cl..... - -air 
Methyliather. 95. cgsyee8c5s Sani eye aiSeens C:H.O..... - -vapor 
aa ED ciggae alas 2 heerele ie Koto oxote C:H.O..... - -vapor 
Methylene chloride................. CH:Cl:....] - -air 
Methylene iodide.... ............. CHiel:..... - -air 
Methyl ethyl ketone............... C.H:0..... --air or vapor 
Methy! formatenaineccscssm scarce ee C:H,O2 .| - -vapor 
Meth yiiGdidl ees renscuderitcsicae® ousiecien CHslaaiec - -air 
Methyl propionate................. C.H:O:....|--air or vapor 
Methyl salicylate.................. CsHsOs....|- -nitrogen 
Methyl sulfide... 0... 02.2255 C:HS8..... - -vapor 
emia got Bee Siva svetcietel Aicittanel - -air or vapor 
INGON otc e ceieds eels c clare c.ciate rap N@tet amueailin = vapor 
Nitric SBE OS. BS) erctererersrstaternreintels ots --air 
INjtrobens ene tec ois cuoesisieisve cacti eat - -air or vapor 
Nitroethane statis cceics cocittesesies - -air or vapor 
Nitrogen Ssemiadiea. ieee als erste deteelcie --vapor 
RaeR TR eroiana tiers « otelore eicleic/abeteiaess si - -vapor 
OP) eeEE Cot DOCR ODL One Hane --vapor 
Nitrogen tetra oxide................ - -vapor 
Nitromethane: s..5:6 tii bcic patent. gees - -vapor 
INitPOus OxiGOsiio).s:6:c8s srcte orscataloted’e - -vapor 
N-OOtENED  ooeeltcs.s stint ace feet «2 - -vapor 
#-Octyl alcohol ’..; «steeds + tine vea0 CsHi:0....} - -air 
oan beige MEATS Tene Aecte te ees - -air 
a Bo tisicfo tiers epslitaions cis - -vapor 
Oxygen (65 %) - -air 
sable - -vapor 
role eed - -vapor 
Paraldehyde. - -air 
Phenetole... H .| - -vapor 
Phenol = bin Be H - -air or vapor 
NE ewe cicts ate waie Si teiet ere cere H --air or vapor 
Phepyeorasines s,s sc.c40e Veen oe CoHsN:z....} - -vapor 
Phosphorus tribromide............. Brea - -air 
Phosphorus trichloride.............. POs: Se. - -vapor 
Phosphorus triiodide............... Teste sas -< - -vapor 
Promonio mold senate «seas sae sets C3H6Oz. ...| - -vapor 
#-Propylacetate. 250.220 oe see eeees CsHi0O:. . .| - -air or vapor 
m-Propyl alcohol... f2. 2208 statcenies C3H;0O..... - -vapor 
B= PROPY IAMUNG Nar octaves cscs ecient CaHoN....}--air 


.| - -air or vapor 
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SURFACE TENSION OF VARIOUS LIQUIDS (Continued) 


Surface 
Bubetence In contact tension References 
N Fr 1 with dynes/cm. 
ame ormuis 

n-Propyl bromide........+++++++09 C;:H7Br 19.65 | GCA 

n-Propyl chloride......-.++++++++: C3H;7Cl 18.2 AdC(4) 

n-Propyl formate.......-.++++++++= CiHs02 24.5 AC (26, 33); AdC(1); PRS(2) 

Pyridine Se a See CsHsN.... 38.0 AC(17, 26, 28); GC(1)3 JP(5) 3 JS(4, 14) 

Glincnadte hei aE ee a GsHiN. |. 45.0 | AC(17, 22)3 GCC); SPC, 8) 

Ricinoleic acid...........++-se++00> CisH3sOs... 35.81 | PRS(1) 

Selenium... .te st -cierwals losses ac Ane es a ss , 7 rath 

Siete. eau dis ol b CRMtE) C1Ehe 0,,6.6)p' 8 Be neees , . 

Brllune acidosis ie ciseros.c ce HSO...... - -air or vapor 55.1. | AC(17%a)3 AdP(7); JS(2) 

Tetrabromoethane 1,1,2,2-........-- C2H2Bra. . .| - -air 49.67 | AC(6); ZC(2) 

Tetrachloroethane 1,1,2,2-.......--- C2H2Cla. . .| - -air 22.5 36.03 ZC (2) 

Tetrachloroethylene..........------ CsOClaas.. a; - -vapor 20 31.74 AC(8); GC(1) 

IP GI 1eTLOMie nie aie Wiciele aia are) Ginissetsheleresat ans Cri te. - -vapor 10 27.0 AC(4, 17, 20, 31 

et ee ae a een er Cranes: - -vapor 20 28.5 | AdC(1); BF(2) 
See nt olen 2 cttretds eis wie siatele roe C7Hs a's «5 - - -vapor 30 27.4 JP(5); PRS(2); ZC(5, 6) 

$= LOLIIGING scape cyean sia > oyesatp wicker vs) =i CrH»N .| --vapor 20 36.9 AC (33) 

Ox LOUIGINGs Sora ne ea nee ts airtel of s see C7HsN .| - -air or vapor 20 40.0 AC(27, 33); AS(1, 3); ZA(4) 
Toluidiies!s scram fifa. eee lcte lee C7HoN....| --air 50 34.6 AC(27); AS(1); JS(12) 
richloroacetic acid...........+.++- C2HCls02. .| - -nitrogen 80.2 27.8 ZA(1) 

Trichloroethane 1,1,2-............-- C2H3Cls. . .| - -air 114 22.0 GC(1) 

Triethyl phosphate.............+.-- CoHisOuP. .| - -air 15.5 30.61 JS(5) 

Trimethylamine wie w</cldselicities <= 3H .| - -nitrogen —4 17.3 ZA(1) 

Triphenylcarbinol. 2.42.05 1so> 9d CisHi6 .| --vapor 165.8 30.38 | JS(6) 

Vinyl acetate ic iiiu-blettetssim eis =.2 C4HeO2....| - -vapor 20 23.95 
es tl Ald A IRAE Con ob) SO C4HeO:....| - -vapor 25 23.16 
" Ce ie SERRE 32g SEO GEE: CuiHs60O2....| - -vapor 30 22.54 

Waterints calcccle letanta be inaeebie scree sOPB Bess - -air 18 73.05 

M-Rylenevearcssiciews + vitae tice. CsHio..... - -vapor 20 28.9 AC(4, 33, 34); AdC(1); JP(5); ZC(5) 

@-X ylenes come cao ate dion herr s ct sHiote.:.:. --air 20 30.10 | AC(6, 17, 34) 

p-Xylenetz) fe 2snistah otha coe s sHioss.. .- - -vapor 20 28.37 | AC(6, 17, 33, 34); AdC(1) 
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(5) Harkins and Cheng, 43: 35; 21. (6) Harkins, Clark and Roberts, 
42: 700; 20. (7) Harkins and Ewing, 42: 2539; 20. (8) Harkins and 
Feldman, 44: 2665; 22. (9) Harkins and Grafton, 42: 2534; 20. (10) 
Hogness, 43: 1621; 21. (11) Johnson and MclIntosh, 31: 1139; 09. 
(12) Maass and Boomer, 44: 1709; 22. (13) Maass and Hatcher, 42: 
2548; 20. (14) Maassand McIntosh, 36, 741 (1914). (15) Maass and 
Wright, 43: 1098; 21. (16) Morgan and Chazel, 35: 1821, 13, (17) 
Morgan and Daghlian, 33: 672; 11. (1%a) Morgan and Davis, 38: 555; 
16. (18) Morgan and Egloff, 38; 844:16. (19) Morgan and Evans, 39: 
2151; 17. (20) Morgan and Griggs, 39: 2261; 17. (21) Morgan and 
Kramer, 35: 1834; 13. (22) Morgan and McAfee, 33: 1275; 11. (23) 
Morgan and Neidle, 35: 1856; 13. (24) Morgan and Owen, 33: 1713; 
11. (25) Morgan and Scarlett, 39, 2275; 17. (26) Morgan and 
Schartz, 33: 1041; 11. (27) Morgan and Stone, 35: 1505; 13. (28) 
Morgan and Thomssen, 33; 657; 11. (29) Morgan and Woodward, 35: 
1249; 13. (380) Richards and Boyer, 43: 274; 21. (31) Richards and 
Carver 43: 827; 21. (82) Richards and Coomks, 37: 1656; 15. (33) 
Richards and Matthews, 30: 8;08. (34) Richards, Speyers and Carver, 


46: 1196; 24. 

AD— 

; Ae ety reale accademla nazionale dei Lincel. (1) Magini, 19 

7) Saen der Chemie, Justus Liebig’s. (1) Schiff. 223: 47; 84 
Annalen der Physik. (1) Heydweill : ; i 

134: 356; 68. (3) Quincke, 135: 621. 68. any Grad Fe byes 


radenwitz, 67: 467; 99. 


(5) Meyer, 66: 523; 98. 98. (7%) Rontgen and 


Schneider, 29: 165; 86. 
AS— 
Archives des sciences physicques at naturelles. 


(6) Stéckle 66: 499; 


(1) Dutoit and 


pee 105; 00. (2) Guye and Baud, 11: 449;01. (3) Herzen, 
BD— 
Berichte der deutschen Chemischen Gesellschaft. (1) Lorenz 


and Kauffler, 41: 3727; 08. 
BF 

Bulletin de la société Chimique de France. 
Frederich, 19; 321; 98. 
CR— 

Comptes Kendus. (1) A Portevin 
36. (2) Popesco, 172: 1474; 21. 
ecUL— 


Communications from the Physical Laboratory at the 
ponds of Leiden. (1) No. 142. (2) No. 179a. (3) No. 182b 


(2) Schenck and Ellenberger, 37: 3443; 04. 


c (1) Dutoit and 
(2) Sentis Ann. Univ. Grenoble, 27: 593; 04. 


and P. Bastien, 202; 1072-1074; 


Univer- 


Gazzetta chimica italiana. (1) Schi 4; : 
colone and D. DiMaggio, 3: 198-30: 39 yaad eee 
— 


yourna of the Institute of Metals, London. (1) Smith, 12: 168; 


sP— 


Journal de Chimie physique. 

(2) Dutoit_and Mojoiu, 7: 169; 09. 
Bolle and Guye, 3: 38; 05. 
thoud, 21: 143; 24, 
1: 505; 03. 


sR-— 


Journal of the Russian Ph 
Elisseev and Kurbatov, 41: 1436" cones rs 


(2) A. Gia- 


(1) vr teat Fath, 1: 358; 03. 
archand, 11; 573; 13. 
(5) Renard and Guye, 5: 81; 07. i Boe 


(7) Berthoud, 16; 429; 18, 
(9) Przyluska, 7: 511: 09. 9 18. <() Homfray and Guye, 


(Chem. part). (1) 


REFERENCE KEY 


js— 

Journal of the Chemical Society of London. (1) Kellas, 113: 903; 
18. (2) Aston and Ramsay, 65: 167; 94. (8) Turner and Merry, 97: 
2069; 10. (4) Ramsay and Shields, 63: 1089; 93. (5) Sugden, Reed 
and Wilkins, 127: 1525; 25. (6) Hewitt and Winmill, 91: 441;07. (7) 
Smith, 105: 1703; 14. (8) Atkins, 99:10; 11. (9) Sugden, 119; 1483; 
21. (10) Sugden, 121: 858, 22. (11) Sugden, 125: 32; 24. (12) Sug- 
den, 125: 1167; 24. (13) Worley, 105; 260;14. (14) Worley, 105: 273; 
14. (15) Balv and Donnan, 81: 907; 02. 


JSG—Jahresb. Schles. Ges. Vaterl. Kultur. 
MB—Metron. Beit. (1) Weinstein, No. 6: 89. 


Mic— 


Monatshefte fiir Chemie und verwandte Teile anderer Wissen- 
ae (1) Kremann and Meingast, 35: 1323; 14. 


(1) Wilborn, 1912: 56. 


nape Fars Magazine and Journal of Science, Lond, Edin- 
burg and Dublin. (1) Bircumshaw, 2: 341; 26. 3: 1286; 27. (2) 
R. C. Brown, 13: 578-584; 32. (3) A. E. Bate, 28: 252-255; 39. 


PR—The Physical Review. (1) Poindexter, 27: 820; 26. 
PRA— 


Proceedings of the Royal Academy of Sciences of Amsterdam. 
(1) Kamerlingh Onnes and Kuypers, 17: 528; 14. (2) Van Urk, Keesom 
and Onnes, 28: 958; 25. (3) Van Urk, Keesom and Nijhoff 29: 914; 26. 
(4) Jaeger and Kahn, 18: 75; 15. 


PRS— 


Proceedings of the Royal Society, London. 
13. (2) Ramsay and Aston, 56: 162; 182; 94. 


tPRS— 
Philosophical Transactions Royal Society of London, Series A. 
‘4) Ramsay and Shields, 184: 647; 93. 


tRIA— 


Royal Irish Academy Transactions. 
32A: 93; 02. 


vK— 
Verslag koninklijke Academie van Wetenschappen te Amster- 


(1) Hardy 88: 303; 


(1) Ramsay and Aston, 


dam. (1) Verschaffelt, No. 18: 1895; 74. (2) Verschaffelt, No. 28, 
1896: 94. ' 

wN— Ma 
Wissenschaftliche Natuurk, Tydschr. (1) Verschaffelt, 2: 231, 25. 
ZA- 


Zeitschrift fur anorganische ana allgemeine Chemie. (1) 
Jaeger, 101: 1; 17. (2) Motylewski, 38: 410, 04. (3) Lorenz, Lieb- 
usar and Hochberg, 94: 301; 16. (4) Sauerwald and Drath 154: 79; 


ZC— 

Zeitschrift fiir physikalische Chemie. (1) Bennett and Mitchell, 
84: 475; 13. (2) Walden and Swinne, 82: 271; 13. (3) Drucker, 52: 
641;05. (4) Walden, 75:555;10. (5) Walden and Swinne, 79: 700; 12. 
(6) Whatmough, 39: 129; 02. : 

ZE- 


Zeitschrift fur Elektrochemie und angewandte physikalische 
Chemie. (1) Bredig and Tiechmann, 31: 449: 25. 


ZK— ; 
Zeitschrift Kolloid. (1) N. Jermolanko, 48; 14-146; 29. 


F-48 7 


VISCOSITY 


Viscosity.—All fluids possess a definite resistance to change 
of form and many solids show a gradual yielding to forces 
tending to change their form. This property, a sort of inter- 
nal friction, is called viscosity; it is expressed in dyne-seconds 
per cm? or poises. Dimensions,—[{m/—t—]._ If the tangential 
force per unit area, exerted by a layer of fluid upon one adjacent 
is one dyne for a space rate of variation of the tangential 
velocity of unity, the viscosity is one poise. 

Kinematic viscosity is the ratio of viscosity to density. The 
c. g. s. unit of kinematic viscosity is the stoke. 

Flow of liquids through a tube; where / is the length of the 
tube, 7 its radius, p the difference of pressure at the ends, 7 
the coefficient of viscosity, the volume escaping per second, 

apr’ 


= ‘Bin (Poiseuille). 


The volume will be given in cm? per second if / and r are in cm, 
p in dynes per cm? and 7 in poises or dyne-seconds per cm?. 


VISCOSITY OF WATER BELOW 0°C 
White-Twining 1914 


PA F c ; 
Temperature $Y bree 5 Temperature pon 
0°c 1.798 =7n 23 2.341 
eG 1.930 —8.48 2.458 
—4.70 2.121 =—9° 30 2.549 
—6.20 2.250 


ABSOLUTE VISCOSITY OF WATER AT 20°C 
Swindells, J. R. Coe, Jr., and T. B. Godfrey, Journal of Research, National 
Bureau of Standards 48, 1, 1952. 
The value found for the viscosity of water at 20°C was 0.010019 + 0.000003 
poise. 
The value 0.01002 poise is to be used as the absolute value of the viscosity 
of water for calibration purposes. 


VISCOSITY CONVERSION TABLE 
gm 


Poise = c.g.s. unit of absolute viscosity = nae’Se oth 


gm 


Stoke = c.g.s. unit of kinematic viscosity = saoisciamanscidanalty (ons 
Centipoise = 0.01 poise 
Centistoke = 0.01 stoke 


Centipoises = Centistokes X density (at given temperature) 


multiply by 0.0672 or 242 


To convert poises to eco SCT he CHE 


respectively. 


Saybolt Seconds at Redwood Seconds at Saybolt Seconds at Redwood Seconds at 


Engler 


ora egrees at Cent: yaad 

evoe* | 100°F | 130°F | 210°F | 70°F | 140°F | 200°F |*!! temps. 100°F | 130°F | 210°F | 70°F | 140°F | 200°F mps 
2.0 | 32.6| 32.7] 32.8] 30.2] 31.0| 31.2] 1. 28.0 ' .0 | 115.3 z 0 3.82 

3.0 | 36.0| 36.1 | 36.3] 32.7| 33.5 | 33:7} 1: 30.0 2 ‘9 i v 0 4.07 

4.0 | 39:1 | 39.2 | 39.4] 35.3| 36.0| 36:31 1: 32.0 0 3 ‘0 3 1 4.32 
5.0 | 42.3 | 42.4| 42.6] 37.9| 38.5 | 38.9] 1. 34.0 0 ‘8 ‘9 2 9 4.57 
6.0 | 45.5| 45.6| 45.8] 40.5] 41.0| 41.5] 1. 36.0 ‘0 ‘9 ‘9 2 3 4.83 
7.0 | 48.7| 48.8 | 49.0] 43.2 | 43.7| 44.2] 1: 38.0 ‘0 ‘9 ‘0 2 3 5.08 
8.0 | 52.0] 52.1] 52.4] 46.0] 46.4] 46.9 ne 40.0 .0 .0 -0 3 7 5.34 

9.0 | 55.4| 55.5| 55.8] 48.9| 49.1] 49.7] 1: 42.0 * a ‘0 3 0 5.59 

10.0 | 58.8| 58.9] 59.2] 51.7| 52.0| 52.6] 1. 44.0 3 2 7 ai 3 5.85 

11.0 | 62.3| 62.4] 62.7| 54.8| 55.0| 55.6] 1. 46.0 Ma 5 4 a 2 6.11 

12.0 | 65.9| 66.0| 66.4| 57.9| 58.1| 58.8} 2: 48.0 6 "8 "9 6 0 6.37 

14.0 | 73.4| 73.5 | 73.9| 64.4| 64.6 | 65.3} 2. 50.0 ‘8 0 3 7 3 6.63 

16.0 | 81.1| 81.3 | 81.7] 71.0] 71.4] 72.2) 2: 60.0 ‘9 3 5 3 ‘0 7.90 

13.0 | 89.2 | 89.4| 89.8] 77.9| 78.5] 79.4) 2: 70.0 0 7 9 ‘0 "7 9.21 

20.0 | 97.5 | 97.7 | 98.2| 85.0| 85.8] 86.9) 2. 80.0 3 2 ‘9 6 ‘4| 10.53 

22.0 | 106.0 | 106.2 | 106.7 | 92.4| 93.3] 94.5} 3: 90.0 6 7 “4 ‘4 | 375.0] 11.84 

24.0 | 114.6 | 114.8 | 115.4 | 99.9 | 100.9 | 102.2 | 3.34 100.0 ‘9 2 ‘9 ‘2 | 416.7] 1316 

26.0 | 123.3 | 123.5 | 124.2 | 107.5 | 108.6] 110.01 3: 


* At higher values use the same ratio as above for 100 centistokes; e.g.) 
110 centistokes = 110 X 4.620 Saybolt seconds at 100°F. , : 
To obtain the Saybolt Universal viscosity equivalent to a kinematic 
viscosity determined at (°F, multiply the equivalent Saybolt Universal 
viscosity at 100°F by 1 + (¢ — 100)0.000064; e.g., 10 centistokes at 210°F 
are equivalent to 58.8 X 1.0070, or 59.2 Saybolt Universal seconds at 
210°F, 
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VISCOSITY CONVERSION 


Kinematic 


To convert from 


cem?/sec (Stokes)| Centistokes 
ft?/hr. 
ft?/sec. 
in.?/sec. 
m2?2/hr. 


Multiply by 


.600 X 107! 


em?/sec X 10? | cm?/sec. (Stokes) 1 X 107? 
(Centistokes) | ft?/hr 3.8007 10? 

ft? /sec. 120 76s 1055 
in.?/sec. 1.550 X 1078 
m?2/hr. 3.600 X 1073 

ft?/hr cm?/sec (Stokes) Dros lex Lm 
cm/sec X 10? (centistokes) 2.581 X 10 
ft?/sec. PRET RS D6 at 
in.?/sec. 4.00 X 107? 
m2/hr. 9.290 XK 107? 

ft?/sec cm?/sec. (Stokes) 9.29 X 102 
cm?/sec. X10? (centistokes’} 9.29 « 104 
ft?/hr 3.60 X 103 
in.?/sec. 1.44 X 10? 
m?/hr. 3.345 X 10? 

in.?/sec cm?/sec. (Stokes) 6.452 
cm?/sec. X 102 (centistokes)) 6.452 * 10? 
ft?/hr. 2.50 X 10 
ft?/sec. 6.944 X 1073 
m?/hr. Zeoue 

m?2/hr cm2/sec. (Stokes) 2.778 
cm?/sec. X10? COs) 2.778 X 10? 
ft?/hr. 1.076 X 10 
ft?/sec. 2.990 X 1073 
in.?/sec. 4.306 * 107! 

VISCOSITY CONVERSION 


Absolute 


Absolute viscosity = kinematic viscosity X density; Ib = mass pounds; 


br = force poun 


To convert from To Multiply by 
gm /(cm) (sec) gm/(cm) (sec) (102) | 102 
[Poise] [Centipoise] 
kg /(m) (hr) 3.6 X 10? 
lb /(ft) (sec) 6.72 X 1072 
Ib/(ft) (hr) 2.419 & 102 
Ib/(in.) (sec) 9.6 X 10-3 
(gm r) (sec) /em? 1.02 x 10-3 
(Ibr) (sec) /in.? 1245; X7105° 
[Reyn] 
(Ib) (sec) /ft? 2.089 X 10-3 
gm/(cm)(sec)(10?)_ | gm/(cm) (sec) 10-2 
[Centipoise] [Poise] 
kg/(m) (hr) 3.6 
lb /(ft) (sec) 6.72 XK 10-4 
Ib/(ft) (hr) 2.419 
Ib/(in.) (sec) 5.60 X 10-5 
(gm r) (sec) /em? 1025 xe 105% 
(Ib) (sec) /in.? 1.45 & 1077 
{Reyn] 
(Ib) (sec) /ft? 2.089 x 10-5 
kg /(m) (hr) gm /(cm) (sec) 2.778 X 10-3 
gm /(cm) (sec) (10?) 2.778 X 10-3 
(Centipoise] 
Ib /(ft) (sec) 1.867 < 10-4 
Ib /(ft) (hr) 6.720 « 1073 
Ib/(in.) (sec) 1.555 & 1075 
(gm r) (sec) /em? 2.833 < 10-4 
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VISCOSITY CONVERSION 


Absolute (Continued) 


To convert from 


kg /(m) (hr) (Cont.) 


Ib /(ft) (sec) 


Ib / (ft) (hr) 


Ib /(in.) (sec) 


(gm r) (sec) /em? 


(Ib r) (sec) /in.? 
[Reyn]} 


(Ibr) (sec) /ft? 


(lb) (sec) /in.? 
[Reyn] 

(lb) (sec) /ft? 

gm /(cm) (sec) 
[Poise] 

gm /(cm) (sec) (10?) 
{Centipoise] 

kg/(m) (hr) 

Ib/(ft) (hr) 

lb/(in.) (sec) 

(gm r) (sec) /em? 

(Ib) (sec) /in.? 


[Reyn] 
(lb r) (sec) /ft? 


gm /(cm) (sec) 
Poise] 

gm /(cm) (sec) (10?) 
[Centipoise] 

kg/(m) (hr) 

Ib/(ft) (sec) 

lb/(in.) (sec) 

(gm Fr) (see) /em* 

(Ib) (sec) /in.? 


[Reyn]} 
(Ib r) (sec) /ft? 
ems ae (sec) 


ise 

aM (ea) (sec) (10?) 
(Centipoise] 

kg/(m) (hr) 

lb/(ft) (sec) 

lb /(ft) (hr) 

(gm r) (sec) /em? 

(Ibr) (sec) /in.? 
[Reyn] 

(br) (sec) /ft? 

gm /(cm) (sec) 

gm /(cm) (sec) (10?) 
{Centipoise] 

kg /(m) (hr) 

lb/(ft) (sec) 

Ib/(ft) (hr) 

Ib/(in.) (sec) 

(Ib r) (sec) /in.? 


eyn 
(Ib) (sec) /ft? 


gm /(cm) (sec) 
[Poise] 

gm /(cm) (sec) (10?) 
[Centipoise] 

kg /(m) (hr) 

lb/(ft) (sec) 

lb /(ft) (hr) 

Ib/(in.) (sec) 

(gm r) (sec) /em? 

(Ib r) (sec) /ft? 


gm /(cm) (sec) 
[Poise] 

gm /(cm) (sec) (10?) 

entipoise] 

kg /(m) (hr) 

lb /(ft) (sec) 

Ib /(ft) (hr) 

lb/(in.) (sec) 

(gm Fr) (sec) /em? 

(Ib) (sec) /in.? 
[Reyn] 


Multiply by 


.029 X 10-8 
.801 X 108 
.488 X 10! 
.488 X 10° 
.357 X 103 
.60 X 103 
.333 & 107? 
.518 X 107? 
.158 X 10-4 


.108 X 107? 


ORDO RR NTO RID OD OD NW RON OW OO W NERO - e © TORN NE PR © DROW HR OF 


.134 X 107% 
.134 X 107) 
-488 

.778 X 10-4 
.315 XK 10-5 
.215 X 1076 
.996 X 10-8 
-034°X 10-* 
.786 X 10? 


.786 X 104 


429 X 104 


.590 X 1073 
ad 107% 


.807 X 10? 
.807 X 104 


.530 X 105 
.590 X 10 


'422 X 10-2 


.048 
.895 X 104 
-895 X 108 


-482 X 107 
.633 X 10% 
.668 X 107 
.861 X 10? 
.031 X 10 
-440 X 10? 


.788 X 10? 
.788 X 104 


724 X 105 
217 X 10 


-882 X 10-1 


THE VISCOSITY OF WATER 0°C TO 100°C 


Contribution from the National Bureau of Standards, not subject to copyright. 


°C n(ep) °C n(cp) 
0 1.787 26 0.8705 78 0.3638 
1 1.728 27 .8513 79 3592 
2 1.671 28 8327 80 3547 
3 1.618 29 8148 81 3503 
4 1,567 30 7975 82 .3460 
5 1.519 31 7808 83 3418 
6 1.472 32 7647 84 .3377 
7 1.428 33 7491 85 3337 
8 1.386 34 7340 86 3297 
9 1.346 35 7194 87 .3259 
10 1.307 36 7052 88 3221 
11 1.271 37 6915 89 3184 
12 1.235 38 6783 90 .3147 
13 1.202 39 6654 91 .3111 
14 1.169 40 6529 92 .3076 
15 1.139 41 6408 93 3042 
16 1.109 42 6291 94 .3008 
17 1,081 43 6178 95 2975 
18 1.053 44 6067 96 2942 
19 1.027 45 5960 97 2911 
20 1.002 46 5856 98 2879 
21 0.9779 47 5755 99 2848 
22 9548 48 5656 100 2818 
23 9325 49 5561 
24 9111 50 5468 
25 8904 51 5378 


The above table was calculated from the following empirical relationships derived from measurements in viscometers calibrated 
with water at 20°C (and one atmosphere), modified to agree with the currently accepted value for the viscosity at 20° of 1.002 ep: 


1301 
998.333 + 8.1855(T—20) + 0.00585(T—20)? 


(R. C. Hardy and R. L. Cottington, J.Res.NBS 42, 573 (1949).) 


Gel 1.3272(20—T) — 0.001053(T—20)2 
120 T+ 105 


(J. F. Swindells, NBS, unpublished results.) 


0° to 20°C: logio nr = 3.30233 


20° to 100°C: logio 
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VISCOSITY OF LIQUIDS 
Viscosity of liquids in centipoises (cp) including elements, inorganic and organic compounds and 


mixtures. 
ee: Temp. | Viscosity ee Temp. | Viscosity 
Liquid °C se Liquid °C . 
Acetaldehyde............- 0 .2797|| n-Amyl acetate............ Wil 1.58 
10 . 2557 45 805 
20 .22 BlCOhOliz es au sos aoe ante 15 4.65 
Acetanilidé.; sateces.c%. 2. 120 2.22 30 2.99 
130 1.90 ethertss ose duecieveroe: 15 1.188 
ACetIC ACIUb res ce eee = vord siale 15 (esivey || Aniline st. <.0-g:s4 eee —6 13.8 
18 1.30 0 10.2 
25.2 1,155 5 8.06 
30 1.04 10 6.50 
41 1.00 15 §.31 
59 .70 20 4.40 
70 .60 25 3.71 
100 .43 30 3.16 
anhydride saaaeerererier 0 1.24 35 rjc i! 
15 971 40 2.37 
18 .90 50 1.85 
30 .783 60 1.51 
100 49 70 1.27 
Acetone@strrecetic saci ar —92.5 2.148 80 1.09 
—80.0 1.487 90 .935 
—59.6 932 100 .825 
—42.5 6957 |"Anisol 225.208 soe eae 0 1.78 
—30.0 575 20 1.32 
—20.9 510 40 1.12 
—13.0 .470 || Antimony, liq.............| 645 1.55 
—10.0 450 700 1.26 
0 399 800 1.08 
15 .3a7 850 1.05 
25 .816 || Benzaldehyde............. 25 1.39 
30 #205 4) Benzene: eo. cc. cue oe eee 0 .912 
41 . 280 10 . 758 
Acetonitrile werent 0 442 20 652 
15 .3875 30 .564 
25 845 40 .503 
Acetophenone............. 11.9 Pea 50 442 
23.5 1.59 60 .392 
25.0 1.617 70 .358 
50.0 1.246 80 .329 
iene Hae et Boppentele Ande So eee 25 1.24 
Alcohol. SeoveNeT RAPE : enzophenone............. pe it Y 
ete. Benzyl alcohol....... 20 5.8 
AlEyiL-alcohol 4. o.s6 cee > 0 2.145 ae nee OES 8 a, 25 1.59 
15 1.49 |) Benzylaniline.............- 33 2.18 
20 1.363 130 1.20 
30 1207,) || Benzylietherss.. 52) eee 0 10.5 
40 .914 20 5.33 
70 553 4 3.21 
Allylamine. eee tt 130 .506 || Bismuth.......... Saf 1.61 
Allyl chloride............. 15 aazat, n 304 1.662 
30 300 is 
Armonia /..\-ceeee eee —69 475 ie 1 o 
—50 317 600 . 998 
a0 .276 || Bromine, liq.............+ —4:3 1-31 
—33.5 .255 0 1.241 
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VICOSITY OF LIQUIDS (Continued) 


Temp. | Viscosity 


Liquid °C Liquid °C a 
Bromine, liq)... #4-5.)..... 12.6 1.07 || Carbon tetrachloride....... 20 .969 
16 1.0 30 843 
19.5 995 40 739 
28.9 911 50 651 
o-Bromoaniline............ 40 3.19 60 585 
m-Bromoaniline........... 20 6.81 70 524 
40 3.70 80 468 
80 1.70 90 426 
p-Bromoaniline............ 80 1.81 100 384 
Bromobenzene............ 1§ 1.196"|| Cetyl alcohol... 4#3!..:..... 50 13.4 
30 #985"||iChiorines liq’; -faA. sso. —76.5 .729 
Bromoformiy.. cece te es: 15 2.152 —70.5 .680 
25 1.89 —60.2 .616 
30 1.741 —52.4 .566 
Butyl acetates. 38. ..:..... 0 1.004 —35.4 494 
20 732 0 3885 
40 .563 || Chlorobenzene............ 15 .900 
n-Butyl alcohol............| —50.9 36.1 20 799 
—30.1 14.7 40 631 
—22.4 ng alk 80 431 
—14.1 8.38 100 . 367 
0 DelSGnlli@hloroformg.e eee ae —13 .855 
15 3.379 0 700 
20 2.948 8.1 643 
30 2.30 15 596 
40 1.782 20 58 
50 1.411 25 542 
70 930 30 514 
100 540 39 .500 
sec-Butyl alcohol.......... 15 4.21 ||o-Chlorophenol............ 25 4.11 
n-Butyl bromide........... 15 .626 50 2.015 
n-Butyl chloride........... 15 .469 || m-Chlorophenol........... 25 11.55 
Butyl chloride, tertiary..... 15 .543 || p-Chlorophenol............ 50 4.99 
n-Butyl formate........... 0 -940) ||, Copper, ligt. s.6n..-4...-- 1,085 3.36 
20 .689 1,100 3.33 
IBUtyric Acid pee. ob. ces < 0 2.286 1,150 3.22 
15 1.81 1,200 3.12 
20 18540 || 0-Cresol....: foe Mert bieces 40 4.49 
40 164020 || m=Cresol... WG eure ok... 10 43.9 
50 .975 20 20.8 
70 .760 40 6.18 
100 551 || pQrebol. .. WG. cee k eee 40 7.00 
Cadmium, liq: :¥@..o....-- 349 1.44 || Creosote: .. 8 ic. Maw. clas aae 20 12.0 
506 1.18% || Cycloheptane..2....:.... 13.5 1.64 
603 P10) }) Gyclohexane®. %...28 «1:5. ily 1.02 
Carbolic acid. See Phenol. @yclohexanols-s—. ees. 20 68 
Carbon dioxide, liq., pres- 0 .099 || Cyclohexene.............. 13.5 .696 
sure that of saturated 10 .085 20 .66 
vapor 20 rO7i |) Cyclooctane...28......... 13.5 2.35 
30 .053 || Cyclopentane............. 13.5 .493 
disulfide . Ase. oc cp trversns —13 P54. || nDecanen. £5 «0% 6 20 recone ors 20 .92 
—10 .495 || Diethylamine............. 25 346 
0 .436 25 367 
5 .380 || Diethylaniline............. 5 3.84 
20 .363 20.0 2.18 
40 .330 25.0 1.95 
Carbon tetrachloride....... 0 1.329 || Diethylearbinol............ 15.0 7.34 
15 1.038 || Diethylketone............. 15 493 
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VISCOSITY OF LIQUIDS (Continued) 


Liquid 


Dimethylaniline........... 


Dimethyl-e-naphthylamine. 
Dimethyl]-s-naphthylamine. 
Diphenyl as. h ase <6. 


Diphenylamine............ 
Dodecane: - 4... Sams s.c08 5 
Ether (diethyl-)........... 


Ethyl acetate............. 0 


Ethyl alcohol 


Ethyl alcohol, anh. ......... 


Viscosity 
cp 


.69 


— 
[=2) 
© 


eee ee 
te 
oo 
ao 


Liquid 


Ethyl bromide 


n-Ethyl butyrate.......... 
Ethyl carbonate........... 
Ethylene bromide.......... 


Ethyl formate. <........-. 
1Odide. 4. ee ee eee 


malate. set. tae cae tases 
Oxalatesins. cir seein 
propionate...e- eee 
Rugenol 46.3 ee 


Fluorobenzene............. 


Hormamide?.. sae ene 


Formic acid 
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Viscosity 


cp 


_ 
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VISCOSITY OF LIQUIDS (Continued) 


Furfural 


Glucose: jaa 08. ste 


Glycerine. 9-7 eters het ue Bes 


Glycerin trinitrate......... 


Heptanernciiia. bac. 0 


n-Heptyl alcohol........... 
HéXadecane)..£ 28.05 00.85 
ROXANE bas A ahs Be uke 0 


Eivdrazine 420 cGy. wb o.. fs 1 


Hydrogen, liq. 46s...) ..-»-|\eces 


Todine, liq)as. Ree ibe o. a 
TIodobenzene.............. 
Tron, 2.5% carbon, liq...... 1,400 
Isoamyl acetate........... 


Isobutyric acid............ 


Jsoeugenol,;.5-0E). ks. ss 
Isoheptane.!..:. G8... .4 6405 


Ay 
91 


2. 
Le 
x 1015 


RK WORF NN|DN|DON DO 
I 
—s 
x 
_ 
i=) 
a 


Viscosity 
cp 


48 
49 


Liquid 


Isoheptane......9....{..... 
Isphekane. bie Bs. s Wn.od 
Tsopentane..£ 70.08 berss bic cushie 
Isopropyl alcohol.......... 


Jsoquinolines.0) a.0.ho ee 
Tsosafrolnicace sa. wat cele 


Menthol, liqt#.8...:)..... 


MierenEyeccthOv ads oh ose kt « 


Methyl acetate............ 


Methyl alcohol............ 
(Methanol) 


.86 


Viscosity 


cp 


.315 
.376 


Lc ee ee el ce ee eo ee CC 


He moO wo 


Liquid 


GHIGTIGE sate ee ss ses 
Methylene bromide........ 


Chloride ote once 


Methyl iodide............. 


Naphthalene... .5.:5..... 
Nitric! acid:.2-- hr cine 2) ee 


INitrobenzene. aes. .h.e cs 


Nitromethane............. 


o-Nitrotoluene............. 


m-Nitrotoluene............ 


p-Nitrotoluene............ 
T= NODANE A. mca tet le oyeis ieee 
MAOCTANG ste oN bee oii 


Octodecanes). se u.t. ose: 
n-Octylalcohol............. 
Oil, castor 


cottonseed.............. 
cylinder, filtered...:..... 


cylinder, dark........... 
LINSGO Se. Veet ee oes ois 


machine, light........... 


machine, -heavy 


VISCOSITY OF LIQUIDS (Continued) 


Viscosity 
cp 


i) 
fon) 
bo 


oOo = 
R=) 
Li) 


NNN DN bY dD eK bo 
~I 
—y 


ee Ol a weet) 
iw) 
—_ 


S) 
Lad eure 
CNOHAHORNIDRO 


Liquid 


SOV AIDCANG ewes cece 


SPELT acrmeetin es Avs, ahem 


Oleictacidttc.. asec nene 
Pentadecane. see 7 abe cee 
Pentaneay acs aiken 


m-Phenetidine.:........... 
p-Phenetidine............. 


PHENO Se octets nee oriee 


Phenyleyanide............ 


Phosphorus, liq@s....- eer 


Potassium bromide, liq..... 


mitrate, liq: Aven. omen 


Propionic’ acid . Wivette ee 


Propyl acetatesrs. eae 


n-Propyl alcohol........... 


F-S6 


ONNaANNAOYD 


i?) 


Viscosity 
ep 


138.0 
84.0 


Liquid 


n-Propyl alcohol.......... 


Propyl aldehyde........... 
TOME ey wate ts oe eee 
Chloride; Wale: ccs des ccs 


n-Propyl] ether'ss.../...... 
Pyridine. $8494.23 own we. 
Salicylic’ acid Wet... ¢.-....4- 


Sulfur dioxide, liq.......... 


Sulfur acid: Ga.c 2.0)... 


VISCOSITY OF LIQUIDS (Continued) 


MaARNOSOSONUNDOCOWOUNNWANSASE 


Viscosity 


cp 


ile 


_ 


aS) 
<© 00 
i — 
ONNNIMWOKKHPRPHEND 


~ 

on 
oonwN eH 
oon Ne, 


ee ee 


Liquid 


Sulfuric*acid=-.--+ se 


Tetrachloroethane......... 
Tetradecane., Yho.../...... 


dic lcd Rees Seen ee 


p-Lolnidine..$86...)...... 
Triatetin’). $2 BAG.) ch... 
TTiDUebyrin.. ties a oe - 
Trichlbrethaness. ..{...... 
Tridetane’.. . AF..2. f5...5.. 
Triethylcarbinol........... 
ripaimaitin <. S59) 2 $05.6 +. 
Tristedrint ... Bote. {s. a. 
Torpentine. S844. .4..0. 5. 


Turpentine, Venice........ 
m-Undecane. .Utii...:...... 
o-Xylene (xylol)........... 


m-Xylene (xylol).......... 


p-Xylene (xylol)........... 


ZAR CRAIG) she a5 elec 2 dei ates 
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Temp Viscosity 
°C cp 
50 8.82 
60 7.22 
70 6.09 
80 5.19 
15 1.844 
20 2.18 
240 2.12 
280 1.678 
300 1.73 
301 1.680 
400 1.43 
450 1.270 
500 1.20 
600 1.08 
604 1.045 
750 .905 
0 772 
Lid .61 
20 .590 
30 .526 
40 471 
70 354 
20 4.39 
20 3.81 
50 1.80 
17 28 .0 
20 11.6 
20 1.2 
23. 1.55 
20 6.75 
70 16.8 
75 18.5 
0 2.248 
10 1.783 
20 1.487 
30 1.272 
40 1.071 
70 .728 
Wi 1.3 X 105 
20 ih Slr 
0 1.105 
16 .876 
20 .810 
40 .627 
0 .806 
15 .650 
20 .620 
40 497 
16 .696 
20 .648 
40 .513 
280 1.68 
357 1.42 
389 1.31 


VISCOSITY OF GASES 


Gas or vapor micro- 


Gas or vapor 


Acetic acid, vap............ 119.1 107.0 || Benzene, vap............... 14.2 73.8 
IAGELONG; VAD scp teccg es s.:| © 100 93.1 131.2 | 103.1 
119.0 99.1 194.6 119.8 
190.4] 118.6 252.5 | 134.3 
247.7 | 133.4 312.8 148.4 
S0Gr 4a eel 4saiew || bromine; Vap. cm. 2-400 12.8 151 
Acetylene. . 53 PERRET OF 0 93.5 65.7 170 
AIRS eect cei sale, Seale « —194.2 55.1 99.7 188 
—183.1 62.7 139.7 | 208 
—104.0 | 113.0 179.7 | 227 
—69.4 |] 133.3 ; 220.3} 248 
—31.6 | 153.9 || Bromoform, vap............ 151.2 | 253.0 
0 170.8 || Butyl alcohol, n, vap........ 116.9 143 
18 182.7 tert VAD nee. 82.9 160 
40 190.4 chloride, n, vap........... 78 149.5 
54 195.8 iodide, Vap shee esa ee pee 130 202 
74 PALO}. Wed siting OGococusconousoes 57 18.8 74.4 
229 263.8 100.4 94.5 
334 312.3 200 119.2 
357 317.5 || Butyric acid, vap........... 161.7 130.0 
409 341.3 || Carbon dioxide.............| —97.8 89.6 
466 350.1 —78 .2 97.2 
481 358 .3 —60.0 106.1 
537 368 .6 —40.2 |] 115.5 
565 375.0 —21 129.4 
620 391.6 —19.4] 126.0 
638 401.4 0 139.0 
750 426.3 15 145.7 
810 441.9 19 149.9 
923 464.3 20 148.0 
1034 490.6 30 153 
1134 520.6 32 155 
35 156 
Alcohol. See a M ae: etc. 40 157 
Ammonia. . ie. .| —78.5 67.2 99.1 186.1 
0 91.8 104 188.9 
20 98 .2 182.4 222.1 
50 109.2 235 241.5 
100 127.9 302.0 | 268.2 
132.9 139.9 490 330.0 
150 146.3 685 380.0 
200 164.6 850 435.8 
250 181.4 1052 478.6 
300 198.7 disulfide; vaparin ease 0 91.1 
AT ZONA ts tye RES a 0 209 .6 14.2 96.4 
20 221.7 114.3 | 180.3 
100 269.5 190.2 | 156.1 
200 322.3 309.8 196.6 
302 368.5 monoxide! #.4.. sine —191.5 56.1 
401 411.5 —78.5 127 
493 448 .4 0 166 
584 481.5 15 172 
714 525.7 21.7 175.3 
2 ‘ 827 563 .2 218.3 
Arsenic hydride (Arsine).... 0 145.8 ee ; me 8 
15 114.0 276.9 | 271.4 
100 198.1 tetrachloride, vap......... 76.7 | 195.0 
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VISCOSITY OF GASES (Continued) 


T Viscosity Viscosity 
Gas or vapor elt micro- Gas or vapor oo icro- 
p °C pi °C micro 
poises poises 
Carbon tetrachloride, Ethylene ye eeee nh itnae res 50 110.3 
VADRE ots ER 6 sof s cere 127.9 | 133.4 100 125.7 
200.2 | 156.2 150 140.3 
314.9 | 190.2 200 154.1 
Chloxine 7 ts..0 GRO sects ea ee Warf || 1P4D-7/ 250 166.6 
20 132.7 bromide, vap............. 131.6 | 221.0 
50 146.9 chloride, vap............. 83.5 | 168.0 
100 167.9 || Ethyl formate, vap......... 99.8 92 
150 187.5 lodide, Vap dese. sles enac 72.3.| .216.0 
200 2087.5" > ||}Heliumy oct aan 2 cla ce oe —257.4 27.0 
250 227 .6 — 252.6 35.0 
Chloroform, vap............ 0 93.6 —191.6 87.1 
14.2 98 .9 0 186.0 
100 129 20 194.1 
121.3 | 135.7 100 228.1 
189.1 157.9 200 267 .2 
250.0 | 177.6 250 285.3 
307.5 | 194.7 282 299.2 
Cyanogen! Ake. doc 0 92.8 407 343 .6 
17 98.7 486 370.6 
100 Dy eel 606 408 .7 
gah Ys epoey BERor] Seeeceeetore sree —78.5 63.4 676 430.3 
0 84.8 817 471.3 
17.2 9021) |||Hydrogent... syaeee dees — 257.7 5.7 
50.8} 100.1 — 252.5 8.5 
100.4] 114.3 —198.4 33.6 
200.3 | 140.9 —183.4 38.8 
Ether (diethyl), vap........ 0 67.8 —113.5 57.2 
14.2 71.6 —97.5 61.5 
100 95.5 —31.6 Glad 
121.8 98.3 0 83.5 
159.4 | 107.9 20.7 87.6 
189.9 | 115.2 28.1 89.2 
251.0 | 130.0 129.4] 108.6 
277.8 | 135.8 229.1 126.0 
Ethyl acetate, vap.......... 0 68 .4 299 138.1 
100 94.3 412 155.4 
128.1 101.8 490 167.2 
158.6 | 109.8 601 182.9 
192.9] 119.5 713 198 .2 
212.5 | 126 825 213.7 
alcohol, vapys)....).......- 100 108 bromide .9..94. 5... sc0 s+ 18.7 | 181.9 
130.2} 117.3 100.2 | 234.4 
170.7 | 129.3 chloride. . se. ..55.5500: 12.5 | 138.5 
191.8 135.5 16.5 140.7 
212.5 140 18 142.6 
251.7 | 151.9 100.3 | 182.2 
308.7 | 167.0 pts hfe Ce Br ee ceeeciccicrns Cer 20 165.5 
PLOMIGe, VAD... sk. 5: 38.4 | 186.5 50 201.8 
Iutyrate,uvap....)....5.- 119.8 160.0 100 231.6 
chloride, yapir...:..+.5..- 0 93.7 150 262.7 
Hthylene 5.5. Geese ab ss viernes —75.7 69.9 200 292.4 
—44.1 76.9 250 318.9 
—38.6 78.5 phosphide. ac.-..;....... 0 106.1 
0 90.7 15 112.0 
13.8 95.4 100 143.8 
20 100.8 sulfide .t). cages sesso 0 116.6 
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Gas or vapor 


Hydrogen sulfide........... 


Iodine, vap...........-+.-- 


Isobutyl acetate, vap........ 


BICONO] | WAD ae e-ictee cine 
bromidesvaper-. 4-4. 2-1 - 
DUbyLAtG nV aD ace tee ets 
Chloridesvaps eer cas. 
HOGIOO VAD ceri sern cise 
TIsopentane, vap............ 


Isopropyl alcohol, vap....... 


bromide, vap eee. 4. 
Chloridesvapeer eter ie 
1OGIde; VAD Eee eee: 
Krypton iaeen cen as stye a 


Mercuryayvap sees a. 


Methane sere eciae cis atc 


Methyl acetate, vap 


BICOhO;Vapiee eee eee ae. 


chloride 


iodide, vap 
Neon 


VISCOSITY OF GASES (Continued) 


AoW REE ROO 


= i® 09 00 


Viscosity 


micro- 


poises 


124. 
158. 


CANnoounor 


NI ot ot O © 00 


ROWAN HIRPSOH 


HOoDOWS 


Ome w 


1 
@ 
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Gas or vapor 


Nitric oxide (NO).......... 


Nitrogen'st5- eee aes eos 


Nitrosyl chloride........... 
Nitrous oxide (N20)........ 


n-Nonane, vap............. 
m-Octane, Vap..2.:.)..-.... 


Oxy genicaze mice. nio aria: Gare: 


n-Dentanes va ae vein 


Propatie..4: 5 ron ae 


n-Propyl alcohol, vap....... 


bromides. vapie..e 
Propylene. .2-6..5...e nee 


Propyl iodide, vap.......... 
Sulfur dioxide 
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Viscosity 
micro- 
poises 


470. 
545. 
580. 
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VISCOSITY OF GASES (Continued) 


a TSA Viscosity Tene Viscosity 
as or vapor °C micro- Gas or vapor °C micro- 
poises poises 
Suliunidloxide seen tier 18 124 2am Waters vapeaeeen acer 150 144.5 
20.5 125.4 200 163.5 
100.4 | 161.2 250 182.7 
199.4] 203.8 300 202.4 
293 244.7 350 221.8 
490 311.5 400 241.2 
Trimethylbutane. (2,2,3-), XENON str. cee ete ere 0 210.1 
VAD arn. oeese ena. 70.3 73.4 16.5 | 223.5 
132.2 82.7 20 226 .0 
262.1 104.8 127 300.9 
Trimethylethylene, vap..... 25 70.1 177 335.1 
100 86.9 227 365.2 
IWS bet av 8 Diarra det shee elege. 100 125.5 277 395.4 
DIFFUSIVITIES OF GASES IN LIQUIDS 
Solute Solvent Temp., °C Diffusivity x 10°, cm?/sec 
Hp n-Hexane 25.4 16.36 
H, Cyclohexane 25.4 7.08 
iL, Ethylene glycol 25.4 0.75 
H, Carbon tetrachloride 0 6.28 
OF Cyclohexane 29.6 Sail 
O, Carbon tetrachloride 25.4 abil 
(0), Ethanol 29.6 2.64 
N, Carbon tetrachloride 0 2.44 
CH, Glycerol 25.4 0.95 
Galah, n-Hexane 30 6.00 
CG He n-Heptane 30 5.60 
G He Water 0 1.10 
H,S Water 16 a7 
Co, Amy]l alcohol 25 Eon 
CO; Isobutyl alcohol 25 2.20 
SO, n-Heptane 20 2.70 
SO, n-Nonane 20 2.50 
SO, n-Decane 20 2.40 
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DIFFUSION COEFFICIENTS OF STRONG 


Solute 


K,Fe(CN), 


DIFFUSION COEFFICIENTS IN AQUEOUS 
SOLUTIONS AT 25° 


The diffusion coefficient D may be defined by either of the 
equations 


0c 
J=-D = 
dc _ 7, O%e 
4 at ox? 
when diffusion occurs in the x-direction only. Here J is the 
3 as F oc . 
diffusion-flux across unit area normal to the x-direction, ee is 


the concentration-gradient at a fixed time, “ is the rate of 


change of concentration with time at a fixed distance. If J is 
expressed in mole cm? sec~! and c in mole cm~, x in cm, and 
t in sec, D will be given in units of cm? sect. In general D 
varies somewhat with concentration. The values below are a 
selection from measurements by modern high-precision meth- 
ods, mainly by H. S. Harned and collaborators, R. H. Stokes 
and collaborators, L. J. Gosting and collaborators, and 
L. G. Longsworth. 

For strong electrolytes at infinite dilution, limiting diffusion 
coefficients may be calculated by the Nernst relation: 

Die | (v1 + v2) (GAL) | 
10 vi|Zi|(A9 + A$) 

where R = gas constant, F = Faraday, T = absolute temper- 
ature, ° and )% are cation and anion limiting equivalent 
conductances, v; and v2 are the numbers of cations and anions 
formed from one ‘‘molecule”’ of electrolyte, and Z; is the cation 
valency. Concentrations, unless expressed otherwise are as 
molarities and the diffusion coefficients are expressed as 
105D/cm? sec at 25°C. 
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DIFFUSION COEFFICIENTS OF 


gue TROLYTES WEAK AND NON-ELECTROLYTES 
y Concentration 
0.01 0.1 1.0 Solute Concentration Coefficient 
CUED gb Say) Glucose 0.39% 0.673 
1.312 1.269 1.302 Be: 0.38% 0.521 
toe 1.279 1.404 a uinose 0.38% 0.434 
1.276 1.240 1.293 Sucrose Zero 0.5226 
1.545 1.483 1.484 Mannitol Zero 0.682 
Ps oy a 1.517 1596 Penta-erythritol Zero 0.761 
SS ar apa 1.526 1.662 Glycolamide Zero 1.142 
1.917 1.844 1.892 Glycine Zero 1.064 
Ite 1.874 1.975 a-alanine 0.32% 0.910 
tee eed 1. 865 2. 065 6-alanine 0.31% 0.933 
1 S16 eet : Amino-benzoic acid ortho 0.24% 0.840 
1.790 POO 7G Cale aie Amino-benzoic acid meta 0.24% 0.774 
1.188 1.110 "1203" Amino-benzoic acid para 0.23% 0.843 
: : Citric acid 0.1M 0.661 
DIFFUSIO 
C = 0.005M N OF GASES INTO AIR 
T Coefficient of 
0.01 01 10 ia 
1.265 1.159 Alcohol, vapor..... ; i 
1930 na La Carbon'dioride...001. 100 bsp 2EdMeaases wplogs 
Mig a ee Pees Carbon disulfide...... 19.9 0.102 Winkelmann 
ee ee daha eee Ether, vapor......... 19.9 0.089 Winkelmann 
: : Tolan pin ee ea oe Seer ee Seer e. : 0.634 Obermayer 
Scie SMe Water, vapors!) 8.0288 Guglidlmge 


RADIOACTIVE TRACER DIFFUSION DATA FOR PURE METALS 
John Askill 


The data in these tables are the most reliable set of radioactive tracer diffusion data for pure metals published in the 
literature from 1938 through December, 1970. For a complete listing of all published data on this subject up to December 1968 
see ‘“Tracer Diffusion Data for Metals, Alloys and Simple Oxides” by John Askill, published by Plenum Press, New York, 
1970. 

The diffusion coefficient D,; at a temperature T(°K) is given by the following relation: 


D7; = Doe 2k 
Abbreviations used in the tables are: 


A.R.G. = Autoradiography 
R.A. = Residual Activity 
S.D. = Surface Decrease 
S.S. = Serial Sectioning 
P. = Polycrystalline 
S. = Single Crystal 
4c. = Perpendicular to c Direction 
||c. = Parallel to c Direction 
99.95 = 99.95% 


Material (metal, Activation Frequency 
Solute (tracer) crystalline Temperature Form of energy, Q, factor, Do, Reference 
form and purity) range, °C analysis Kcal/mole cm?/sec 

Aluminum 

Ag??!° S 99.999 371-655 S.S. 27.83 0.118 1 
Al?’ S 450-650 S.S. 34.0 IISA 2 
Avice S 99.999 423-609 S.S. 27.0 0.077 3 
Cdi8 S 99.999 441-631 S.S. 29.7 1.04 3 
Gets! P 99.995 450-630 R.A. 26.60 19x 1052 5 
Coe S 99.999 369-655 S.S. 27.79 0.131 1 
Cre" S 99.999 422-654 S:S. 41.74 464 1 
Cue Ss 99.999 433-652 SS. SPAPAT 0.647 1 
Fe>® S 99.99 550-636 S:8: 46.0 135 3 
Gai? S 99.999 406-652 SS: 29.24 0.49 1 
Ge’! S 99.999 401-653 SS: 28.98 0.481 1 
Ifa Pp 99199 400-600 S.S., R.A. 27.6 0.123 4 
eae P 99:995 500-630 R.A. 27.0 1.4x 107° 3) 
Mn°** P 99:99 450-650 S.S. 28.8 0.22 2 
Mo’? P_., 99.995 400-630 R.A. 13.1 1.04 x 107? 6 
Nb?> P~ 99.95 350-480 R.A. 19.65 1.66 x 1077 7 
Nd*4? P 99.995 450-630 R.A. 25.0 4.8x 1077 5 
Ni®? P 99:99 360-630 R.A. 15.7 2.9x 10-8 8 
do: P9995 400-630 R.A. 20.2 1.92 x 1077 9 
Prec P. 99.995 520-630 R.A. 23.87 3.58 x 1077 5 
Sbize Je 448-620 R.A. 29.1 0.09 10 
Sm P 99.995 450-630 R.A. 22.88 3.45 x 107-7 5 
Soe P 400-600 S.S., R.A. 28.5 0.245 4 
Ve" P 99.995 400-630 R.A. 19.6 6.05 x 10-8 11 
ile S 99.999 357-653 SS. 28.86 0.259 1 
Beryllium 

A paae Sic 99.75 650-900 R.A. 43.2 1.76 12 
Ap ae Sllc 99.75 650-900 R.A. 39.3 0.43 12 
Be’ Se, 99.75 565-1065 R.A. 37.6 0.52 13 
Be’ Sllc 99.75 565-1065 R.A. 39.4 0.62 13 
Fe*? S 99.75 700-1076 R.A. 51.6 0.67 12 
Ni®? P 800-1250 R.A. 58.0 0.2 14 
Cadmium 

Agt*? S 99.99 180-300 — 25.4 Peps 15 
Ci Ss 99.95 110-283 R.A. 19.3 0.14 16 
Zn°* S 99.99 180-300 — 19.0 0.0016 15 
Calcium 

Git 99.95 550-800 R.A. 29.8 Sei 0ne 17 
Gat? 99.95 500-800 R.A. 38.5 8.3 iIY/ 
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Solute (tracer) 


Fe5? 
Ni®? 
U235 


Chromium 
c+ 

Cr>! 

Fe>? 
Mo?? 


Cobalt 
ci4 
Co® 
Fe°? 
Ni®? 
§35 


Copper 
110 
ais 
Au'98 
Cd! 15 
Ce!*! 
Cree 
Cow 
Cu®’ 
Eyl? 
Fe>? 
Ga’? 
Ge®® 
203 
ioe 
Mn>* 
Nb?> 
Ni®? 
Pd102 
Pm!47 
Pri? 
§35 
Sb124 
Sn Lis 
Tb1e° 
T12°* 
Tm!17° 
Zn 


Germanium 


Cd! 15 
Fe*? 

Ge”! 

In!14 
Sb124 
Te25 
T12°* 


RADIOACTIVE TRACER DIFFUSION DATA FOR PURE METALS (Continued) 


Material (metal, 
crystalline 
form and purity) 


 ~u'u'U'U FOFOLrg ity 


DANN WAN GN 
) mo 


wa 
~~ 


DGPunNADIUNNDVUNAVDINGIMN 


NANNNNNN 


99.95 
99.95 
99.95 


99.98 
99.8 


99.82 
99.9 
99.9 


99.99 


99.98 
99.999 


99.998 
99.999 
99.999 


99.998 


99.999 
99.99 
99.999 


99.999 
99.999 


99.999 
99.999 


99.999 
99.999 
99.999 
99.999 


Temperature 
range, °C 


500-800 
550-800 
500-700 


750-1050 
2000-2200 
540-920 

750-1060 
1400-2200 
1800-2200 
1400-2200 
1400-1820 


1200-1500 
1030-1545 

980-1420 
1100-1420 


600-1400 
1100-1405 
1104-1303 
1192-1297 
1150-1250 


580-980 
810-1075 
400-1050 
725-950 
766-947 
800-1070 
701-1077 
698-1061 
750-970 
460-1070 


653-1015 


857-1010 
754-950 
807-906 
620-1080 
807-1056 
720-955 
843-997 
800-1000 
600-1000 
680-910 
770-980 
785-996 
705-950 
890-1000 


750-950 
775-930 
766-928 
600-920 
720-900 
770-900 
800-930 


Form of 
analysis 


R.A. 


R.A. 
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Activation 


energy, Q, 
Kcal/mole 


2350 
28.9 
34.8 


64.3 
163 

47.2 

53:3 
145.4 
114.7 
115.0 
129) 


26.5 
73.7 
79.3 
58.0 


34.0 
67.7 
62.7 
60.2 

5.4 


46.5 
42.13 
42.6 
45.7 
27.6 
53.5 
54.1 
50.5 
26.85 
52.0 
45.90 
44.76 
44.0 
26.15 
91.4 
60.06 
53.8 
54.37 
27.5 
SB) 
49.2 
42.0 
45.0 
27.45 
43.3 
24.15 
47.50 


102.0 
24.8 
68.5 
39.9 
50.2 
56.0 
78.4 


Frequency 
factor, Do, 
cm?/sec 


Tix Oe 
Oa 0 me 
LipOm 


9280 

5 

102 

Dae 

13S pol Ome 
2.48 

6760 

385 


9.0x 1073 
0.2 

0.47 

27 10n- 


0.21 
0.83 
0.21 
0.10 
1.3 


0.61 

0.20 

0.03 

0.935 

pds lapeniye= 
1.02 

1.93 

0.78 

Pig Ome 
1.36 

0.55 

0.397 

0.35 
4.3x107? 
10’ 

2.04 

et 

iVral 

3.62 x 1078 
4.8 x 1074 
23 

0.34 

0.11 

8.96 x 1079 
0.71 

7.28 x 107? 
0.73 


e751 x1 07 
0.13 


Reference 


17 
iW/ 
17 


18 
19 
18 
18 
18 
18 
18 
18 


20 
21 
22 
20 


23 
24 
24 
25 
26 


RADIOACTIVE TRACER DIFFUSION DATA FOR PURE METALS (Continued) 


Material (metal, Activation Frequency 
Solute (tracer) crystalline Temperature Form of energy, Q, factor, Do, Reference 

form and purity) range, °C analysis Keal/mole cm?/sec 
Gold 
Agia Ny 99.99 699-1007 SS. 40.2 0.072 54 
Auss® S 99.97 850-1050 S.S. 42.26 0.107 224 
Cog’ P 99.93 702-948 R.A. 41.6 0.068 55 
Fe*® 9-93 701-948 R.A. 41.6 0.082 55 
He-s5 Ss 99.994 600-1027 — 37.38 0.116 56 
Ni®? P 99.96 880-940 SS. 46.0 0.30 Si/ 
Pts P,S 99.98 800-1060 SS. 60.9 7.6 58 
Bp-Hafnium 
Hts! PS 97:9 1795-1995 S:S. 38.7 P2alOs > 59 
Indium 
Agee Stlc 99.99 25-140 S.S. 12.8 0.52 60 
Agate Sllc 99.99 25-140 Ss: js 0.11 60 
AUzoS Ss 99.99 25-140 S.S. 6.7 ox 10e2 60 
bay: Sic 99.99 44-144 S:S. 18.7 3.7 61 
mess Sllc 99.99 44-144 SS. 18.7 2.7 61 
NEA NS) 99.99 49-157 S.S. 15.5 0.049 62 
a-Iron 
Ag!!° P 748-888 SS. 69.0 1950 63 
Au'98 P 99,999 800-900 R.A. 62.4 31 64 
Cc P 99.98 616-844 R.A. 29.3 2.2 65 
Core Pan 99-995 638-768 R.A. 62.2 7.19 62 
Crit P 99.95 775-875 R.A. Sy he) 2:53 66 
Cue P 99.9 800-1050 R.A. 57.0 0.57 67 
Fe*> P,_ 99.92 809-889 — 60.3 5.4 68 
Kas P 99.92 500-800 R.A. 42.3 0.036 69 
Mn°** P 99.97 800-900 R.A. 5225 0.35 70 
Mo’? Ie 750-875 R.A. 73.0 7800 71 
Ni®? P 99.97 680-800 R.A. 56.0 leg! 72 
Pe? ie 860-900 R.A. 55.0 2.9 73 
Sbaae P 800-900 R.A. 66.6 1100 74 
Vice 1D 755-875 R.A. 55.4 1.43 75 
wie> P 755-875 R.A. Siw! 0.29 75 
y-Iron 
Be’ P 99.9 1100-1350 R.A. 57.6 0.1 76 
Gt P = 99.34 800-1400 — 34.0 0.15 23 
Coe P 99.98 1138-1340 S.S. 72.9 1.25 77 
Croh P 99.99 950-1400 R.A. 69.7 10.8 78 
Fe*? P 99.98 1171-1361 S.S. 67.86 0.49 79 
Her?! P 99.99 1110-1360 R.A. 97.3 3600 78 
Mn** P- 99.97 920-1280 R.A. 62.5 0.16 70 
Ni®? P*799.:97 930-2050 R.A. 67.0 0.77 72 
p22 P 99.99 950-1200 R.A. 43.7 0.01 80 
S22 ie 900-1250 R.A. 53.0 iL) 81 
vre P 99.99 1120-1380 R.A. 69.3 0.28 78 
wes ID GENS) 1050-1250 R.A. 90.0 1000 82 
6-Iron 
Cor P 99,995 1428-1521 R.A. 61.4 6.38 83 
Fe*? P 99.95 1428-1492 SS. Yh) 2.01 83 
paz P 99.99 1370-1460 R.A. 55.0 2.9 73 
Lanthanum 
Aur P 99.97 600-800 S.S. 45.1 1.5 84 
Lace P 99:97 690-850 S.S. 18.1 221054 84 
Lead 
Agtt® P 99.9 200-310 R.A. 14.4 0.064 85 
Au!98 Ss 99.999 190-320 SS. 10.0 8.7 x 1073 86 
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RADIOACTIVE TRACER DIFFUSION DATA FOR PURE METALS (Continued) 


Material (metal, Activation Frequency 
Solute (tracer) tine Temperature Form of energy, Q, factor, Do, Reference 
form and purity) range, °C analysis Kcal/mole cm~*/sec 
its 99.999 150-320 S.S. 21.23 0.409 87 
aaa : 150-320 SS. 14.44 0.046 88 
Pb204 S 99,999 150-320 S.S. 25.52 0.887 87 
T1205 P 99.999 207-322 S.S. 24.33 0.511 89 
Lithium ry ie 
my P 925 65-161 SS. 12.83 } 
Antes P 925 47-153 S.S. 10.49 0.21 iy 90 
Bi Ie 99.95 141-177 S.S. 47.3 532610 91 
Cit PP) 92:5 80-174 Sis: 16.05 2.35 90 
Cuse P 99.98 51-120 SS. 9.22 0.47 93 
Gale P 99.98 58-173 SS. 12.9 0.21 93 
Hg?° iP 99.98 58-173 SS. 14.18 1.04 93 
nae iv 92.5 80-175 SS. 15.87 0.39 90 
[ig je 99.98 35-178 SS. 12.60 0.14 94 
Na?? je 92.5 52-176 SS: 12.61 0.41 90 
Pbzoe 1p 99.95 129-169 S:S: 25.2 160 91 
SDuce P 99.95 141-176 S.S. 41.5 1.6 x 101° 91 
Sea P 99.95 108-174 SS. 15.0 0.62 91 
Tae iP 92.5 60-175 S.S. 12.98 0.57 92 
Magnesium 
Agee P 99.9 476-621 SS: 28.50 0.34 95 
Fe°? P 99.95 400-600 R.A. phil: 4x10~° 96 
ing P 99.9 472-610 Ss. 28.4 wa wi (ee 95 
Mg?® Sic 467-635 SS. 32.5 1.5 97 
Mg?® Sic 467-635 S.S. 32.2 1.0 97 
Ni®*? Pa99.95 400-600 R.A. 22.9 1.2 x 107° 96 
Ue P 99.95 500-620 R.A. 27.4 1.6 x 1075 96 
The 1) 99.9 467-620 SS. 28.6 0.41 95 
Molybdenum 
(ee iP 99.98 1200-1600 R.A. 41.0 2.04 107? 99 
Core |= 99.98 1850-2350 S.S. 106.7 18 100 
Gir P 1000-1500 R.A. 54.0 2.5 x 1074 20 
Gs4 S 99.99 1000-1470 R.A., A.R.G. 28.0 87x 105 3 101 
K*4 Ss 800-1100 R.A. 25.04 Spt alty = 102 
Mo?? ie 1850-2350 S.S: 96.9 0.5 103 
Na? S 800-1100 R.A. 21225 2.95 x 10-9 102 
Nb? P 99.98 1850-2350 S.S. 108.1 14 100 
p32 IE 99.97 2000-2200 SS. 80.5 0.19 104 
Rel® P 1700-2100 A.R.G. 94.7 0.097 105 
See Ny) 99.97 2220-2470 SS: 101.0 320 106 
Mates P 1700-2150 R.A. 83.0 3.5510" * 20 
Uz22 Ip 99.98 1500-2000 R.A. 76.4 L0Oes10—2 107 
w= Ve 99.98 1700-2260 SS. 110 1.7 108 
Nickel 
Ane2® S,P 99.999 700-1075 S.S. 55.0 0.02 109 
Be? P 99.9 1020-1400 R.A. 46.2 0.019 76 
(e 1p 99.86 600-1400 — 34.0 0.012 23 
Gore P 99.97 1149-1390 R.A. 65.9 1.39 110 
Orr If 99.95 1100-1270 S.S. 65.1 Li 111 
Cu%* P = 99.95 1050-1360 S.S. 61.7 0.57 111 
roe Ls 1020-1263 SS. 58.6 0.074 112 
9 900-1200 R.A. 51.0 610m 20 
Ss ; 99.95 eee 8.8. 68.0 1.9 111 
@ ~ ARG. : : 13 
ae P 99.97 1020-1220 = ae = x 10-5 : 14 
ae Se Ne eta ARG. 58.0 0.83 115 
wie? P 99.95 1100- Ss. og oe 
. 1300 S.S. 71.5 2.0 116 
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RADIOACTIVE TRACER DIFFUSION DATA FOR PURE METALS (Continued) 


Material (metal, Activation Frequency 
Solute (tracer) crystalline Temperature Form of energy, Q, factor, Do, Reference 
form and purity) range, °C analysis Keal/mole cm?/sec 
Niobium 
cM 12 800-1250 R.A. 32.0 1.09 x 107° 117 
Coe? BP 99:85 1500-2100 A.R.G. 70.5 0.74 118 
Crt S 943-1435 S.S. 83.5 0.30 119 
Fe*> Pe 29:85 1400-2100 A.R.G. 77.7 1.5 118 
Ki S 900-1100 R.A. 22.10 233)x)1 0mm 102 
Nb? P,S 99.99 878-2395 S:S. 96.0 if. 120 
ps PF) 99:0 1300-1800 S.S. SH) Saloa Oc 104 
Sie S 99.9 1100-1500 R.A. 7300 2600 121 
Sndee P 99.85 1850-2400 S:S. 78.9 0.14 122 
Tate P,S 99.997 878-2395 S.S. 99.3 1.0 120 
aT tga Ss 994-1492 S.S. 86.9 0.099 123 
w2ss Pe 9955 1500-2000 R.A. 76.8 8.9 x 1073 107 
Ver N) 99.99 1000-1400 R.A. 85.0 2.21 124 
Wiss P 99.8 1800-2200 R.A. 91.7 Sel Om 125 
Palladium 
Pdso2 S 99.999 1060-1500 S.5. 63.6 0.205 126 
Phosphorus 
PiZ P 0-44 S.S. 9.4 L07-% 107% 17 
Platinum 
Gon! P 99.99 900-1050 — 74.2 19.6 129 
Cie Pp 1098-1375 S.S. 38)5) 0.074 41 
tase Pe 99199 1325-1600 S.S. 68.2 0.33 130 
Potassium 
Aue PP 99195 5.6—52.5 S.S. 3223 1.29 x 1073 131 
Koa Ny 99.7 — 52-61 S:S. 9.36 0.16 132 
Na?? > CET 0-62 Ss: 7.45 0.058 133 
Rb®° oS 0.1-59.9 S:S, 8.78 0.090 134 
y-Plutonium 
Pues J 190-310 Ss: 16.7 DVS AO? 135 
6-Plutonium 
Puy?* P 350-440 S.S. 23.8 4.5 x 1073 136 
€-Plutonium 
Pu233 P 500-612 R.A. 18.5 DADs i 137 
a-Praseodymium 
Ag'!° P 99.93 610-730 SiS: 25.4 0.14 138 
Au? Pia 99193) 650-780 S:S: 19.7 4.3 x 107? 138 
Core, P = 99.93 660-780 SS. 16.4 Ant d O ec 138 
Zoe P9996 766-603 S:S. 24.8 0.18 139 
B-Praseodymium 
Agit? P 99.93 800-900 S:S. PALS: 3:2) x 1052 138 
Au!9> P 99:93 800-910 Ss: 20.1 Sei) 138 
Hosoe P 99.96 800-930 S.S. 26.3 9.5 140 
hie P 99.96 800-930 S.S. 28.9 9.6 140 
aes P 99.96 800-930 SS. 25.7 1.8 140 
Priga le 99.93 800-900 Si: 29.4 8.7 140 
Zine P 99.96 822-921 S:S; 27.0 0.63 139 
Selenium 
Fe? ip) 40-100 R.A. 8.88 — 141 
Hee P 99.996 25-100 R.A. 1.2 — 141 
S25 Sic 60-90 S.D; 29.9 1700 142 
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RADIOACTIVE TRACER DIFFUSION DATA FOR PURE METALS (Continued) 


Material (metal, Activation Frequency 
Solute (tracer) crystalline Temperature Form of energy, Q, factor, Dy Reference 
form and purity) range, °C analysis Kcal/mole cm*/sec 
Estee eee ee 
SED S|lc 60-90 S.D. 15.6 1100 142 
Se75 P 35-140 = eg 1.4x 1074 143 
Silicon 
Aut98 S 700-1300 S.S. 47.0 2752 10-4 145 
cis P 1070-1400 R.A. 67.2 0.33 146 
Cust P 800-1100 R.A. 23.0 4x 107? 147 
Fe*? S 1000-1200 R.A. 20.0 6.2 x 1073 148 
Ni®? P 450-800 = 97.5 1000 149 
jp Ss 1100-1250 R.A. 41.5 = 150 
Sb!24 Ss 1190-1398 R.A. 91.7 12.9 151 
Sie S  99.99999 1225-1400 S.S. 110.0 1800 146 
Silver 
At P 99.99 718-942 S.S. 48.28 0.85 54 
Azo S 99.999 640-955 Ss: 45.2 0.67 152 
Cds S 99.99 592-937 S.S. 41.69 0.44 153 
Co” S 99.999 700-940 fe 48.75 1.9 154 
Cure P 99.99 717-945 SS 46.1 1.23 155 
Fe°? S 99.99 720-930 S.S. 49.04 2.42 156 
Ge’’ P 640-870 S.S. 36.5 0.084 157 
Hg?°? P 99.99 653-948 S.S. 38.1 0.079 155 
ing S 99.99 592-937 S.S. 40.80 0.41 153 
Ni®? S 99.99 749-950 S.S. 54.8 21.9 158 
Pb? P 700-865 S.S. 38.1 0.22 159 
Pd?° S 99.999 736-939 S.S. 56.75 9.56 140 
Ru! S 99.99 793-945 S.S. 65.8 180 160 
S72 S 99.999 600-900 R.A. 40.0 1.65 161 
Spe74 P 99.999 780-950 S.S., R.A. 39.07 0.234 162 
San? S 99.99 592-937 S.S. 39.30 0.255 153 
Ter: P 770-940 R.A. 38.90 0.47 163 
ices P 640-870 S.S. 37.9 0.15 157 
Tn S 99.99 640-925 S'S: 41.7 0.54 164 
Sodium 
Au!?8 P 99.99 1.0-77 S.S. 2.21 3.34 x 1074 165 
K42 P 99.99 0-91 S.S. 8.43 0.08 133 
Na?? P 99.99 0-98 Ss: 10.09 0.145 166 
Rb®° P 99.99 0-85 S.S. 8.49 0.15 133 
Tantalum 
(Bee P 1450-2200 S.S. 40.3 12% 10% 167 
Fe*? P 930-1240 = 71.4 0.505 168 
Mo”? P 1750-2220 R.A. 81.0 1:8 x 107? 20° 
Nb P,S 99.996 921-2484 S.S. 98.7 0.23 169 
Ss 7 P 99.0 1970-2110 R.A. 70.0 100 170 
Ta P,S 99.996 1250-2200 S.S. 98.7 1.24 226 
Tellurium 
Hg'** P 270-440 a 18.7 3.14 x 10-5 171 
oe P 320-440 = 28.6 2.6 x 10-? 171 
ee Is 360-430 — 41.0 320 172 
ie Sic 99,9999 300-400 S.S. 46.7 3.91 x 104 173 
Te Slice 99.9999 300-400 S.S. 35.5 130 173 
a-Thallium 
Age Ple 99.999 80-250 SS: 11.8 3.8 x 1072 174 
ee Pllc 99.999 80-250 SS) 112 2.7 x 1072 174 
Au Ple 99.999 110-260 SS! 2.8 2.0 x 1075 174 
Au'?8 Piic 99.999 110-260 S.S. 5.2 53x 10-4 174 
204 b . 
pis - Sle 99.9 135-230 S.S. 22.6 0.4 175 
Tl Sic 99.9 135-230 S.S. 22.9 0.4 175 
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RADIOACTIVE TRACER DIFFUSION DATA FOR PURE METALS (Continued) 


Material (metal, Activation Frequency 
Solute (tracer) crystalline Temperature Form of energy, Q, factor, Do, Reference 
form and purity) range, °C analysis Kcal/mole cm?/sec 

B-Thallium 

Ag'!° P 99.999 230-310 SS. 11.9 4.2\x10 2 174 

Algae P 99,999 230-310 S.S. 6.0 SO sangre 174 

THE S 99.9 230-280 S:S: 20.7 0.7 175 

o-Thorium 

Pat P 99.85 770-910 — 74.7 126 176 

hase Po 99:85 720-880 — 71.6 395 176 

232 P 99.85 700-880 — 79.3 2210 176 

Tin 

Ag!° Sic 135-225 SS. 18.4 0.18 177 

Agi}° Sllc 135-225 Ss: 12.3 leer 177 

Aut2® Stc 135-225 SS 17.7 0.16 177 

Aui2® S|lc 135-225 S:S: 11.0 S8ial Ons 177 

Coce S,P 140-217 R.A. 22.0 5.5 178 

In¢ Sle 99.998 181-221 SS: 25.8 34.1 179 

Ings S|lc 99.998 181-221 SS. 25.6 12.2 179 

Sn2t3 Sic 99.999 160-226 SS. 25.1 10.7 180 

Snif? Sllc 99.999 160-226 S:S; 25.6 et 180 

jae P 99.999 137-216 S:S. 14.7 ea Ome 181 

a-Titanium 

age P 99.99 700-850 R.A. 35.9 8.6 x 10~° 182 

B-Titanium 

Agaie je RES S| 940-1570 S.S. 43.2 Spel 0me 183 

Be’ P 99.96 915-1300 R.A. 40.2 0.8 184 

ci* Pa 99:62 1100-1600 R.A. 20.0 3.02 x 1073 185 

Crzt i La 950-1600 A.R.G. Sill 5x1073 186 
61.0 4.9 

Co®? Pao 900-1600 S.S. 30.6 121052 186 
52.5 2.0 

Fe°? P 99.7 900-1600 A.R.G. 31.6 781003 186 
55.0 2x 

Mo’? P9957 900-1600 Ss: 43.0 8.0x 1073 ¢ 186 
73.0 20 

Mn°>* Peo 227) 900-1600 S.S: 33.7 Gtx Oms 186 
58.0 20 

Nb?> Pee ooo 1000-1600 A.R.G 39.3 5:0: x0 0m 186 
73.0 20 

Ni®? Pee oord, 925-1600 A.R.G 29.6 9.2x 1073 186 
52.5 2.0 

Pez Pa 997, 950-1600 S.S. 24.1 362% 10j02 187 
56.5 5 

Scag P 99.95 940-1590 S:S: 32.4 40x 1073 183 

Snit P 99.7 950-1600 SS. 31.6 3.8 x 1074 187 
69.2 10 

Dicey P 99.95 900-1540 SS; 31.2 3.58 x 1074 188 
60.0 1.09 

Uz P 99.9 900-1400 R.A. 29.3 5.1 x 1074 189 

vt? P = 99.95 900-1545 S.S. 32.2 3.1 x10 a 190 
5112 1.4 

ws P 99.94 900-1250 R.A. 43.9 3.6 x 1073 191 

Ziee P 98.94 920-1500 R.A. 35.4 47 105 19] 

Tungsten 

Gr P9951 1200-1600 R.A. 53.5 8.91 x 107° 99 

Fe*? 1 940-1240 —_ 66.0 1.4.x 10>? 168 

Mo’? jz 1700-2100 R.A. 101.0 0.3 20 

Nb’* P 99.99 1305-2367 S.S. 137.6 3.01 192 

Re!8° S 2100-2400 R.A. 141.0 19:5 193 
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RADIOACTIVE TRACER DIFFUSION DATA FOR PURE METALS (Continued) 


Material (metal, Activation Frequency 
Solute (tracer) crystalline Temperature Form of energy, Q, factor, Do, Reference 
form and purity) range, °C analysis Kcal/mole cm*/sec 

aa P 99.99 1305-2375 S.S. 139.9 3.05 192 
wi gS P 99.99 1800-2403 S.S. 140.3 1.88 192 
o-Uranium 
13235 P 580-650 — 40.0 2 1Ome 194 
B-Uranium 
Gor? P  ~99:999 692-763 S.S. 27.45 LS sO 195 
W252 P 690-750 R.A. 44.2 2.8:0-4 196 
y-Uranium ‘ 
‘Aut Pies. 99) 785-1007 S.S. 30.4 4.86 x 10-3 197 
Speed Peeyes99 783-989 SS. 12.57 3.51 x10ee 198 
Cre P 99.99 797-1037 SS. 24.46 5.37 <1 0a 198 
Cu°* Pi 499.99 787-1039 S.S. 24.06 1.96 x 10-3 198 
Fe°> Pp 99.99 787-990 S.S. 12.0 2.69 x 1074 198 
Mn°** P 99.99 787-939 S.S. 13.88 Tes Raa 198 
Nb? P 99.99, 791-1102 SS. 39.65 4.87 x 107? 198 
Ni°? P 99.99 787-1039 S'S. 15.66 D500 10m 198 
a323° P9995 800-1070 SS. 28.5 233% 10ge 227 
Thee P 800-1000 R.A. 16.5 3.9 x 10-4 228 
Vanadium ; 
Cs P25 99:7, 845-1130 SS. 27.3 49x 10-3 199 
Gres Poo: 960-1200 R.A. 64.6 9.54 x 1073 200 
Fe*? P 960-1350 S:5: 71.0 0.373 201 
Pez P 99.8 1200-1450 R.A. 49.8 2.45 x 107? 202 
od P 99.8 1320-1520 R.A. 34.0 3 x 1052 184 
Vice S,P 99.99 880-1360 S.S: 73.65 0.36 203 
Vie S, P’ 99.99 1360-1830 S.S. 94.14 214.0 203 
Yttrium 
¥ee Sic 900-1300 R.A. 67.1 5.2 204 
y2° Sllc 900-1300 R.A. 60.3 0.82 204 
Zinc 
Agi!° Sic 99.999 271-413 SS: 27.6 0.45 205 
Agi!° S|lc 99.999 271-413 SS. 26.0 0.32 205 
Agi’ Sic 99.999 315-415 S.S. 29.72 0.29 206 
Au!%8 S|lc 99.999 315-415 S.S. 29.73 0.97 206 
Gde > Sie 99.999 225-416 S.S. 20.12 0.117 206 
Cia Slice 99.999 225-416 S.S. 20.54 0.114 206 
Cure Sic 99.999 338-415 SS. 29.92 2.0 206 
Cuse Sle 99.999 338-415 S.S. 29.53 2.22 207 
Ga’? Sic 240-403 SS. 18.15 0.018 207 
Ga’? S|lc 240-403 S.S. 18.4 0.016 207 
isp Sle 260-413 SS. 20.18 0.073 208 
Hea: S|lc 260-413 SS. 19.70 0056 208 
Ineo Sic 271-413 S.S: 19.60 0.14 205 
In‘'* Slic 271-413 S.S. 19.10 0.062 205 
Sn' te Sic 298-400 S.S. 18.4 0.13 209 
Sn!33 Slic 298-400 SS: 19.4 0.15 209 
Zn** Sle 99.999 240-418 SS 23.0 0.18 210 
ine. S|lc 99.999 240-418 SS. 21.9 0.13 210 
a-Zirconium 

$1 
aa : 99.9 700-850 R.A. 18.0 1.19 x 1078 211 
Mo®? - 750-840 == 48.0 2:5 x0 52 212 
Nb? Siete 600-850 R.A. 24.76 6.22 x 1078 213 
Satis : . 740-857 R.A. 31.5 6.6x 107° 182 
Tai82 har 300-700 A.R.G. 22.0 1.0x 10-8 214 

: 700-800 R.A. 70.0 100 215 


RADIOACTIVE TRACER DIFFUSION DATA FOR PURE METALS (Continued) 


Material (metal, Activation Frequency 
Solute (tracer) crystalline Temperature Form of energy, Q, factor, Do, Reference 
form and purity) range, °C analysis Kcal/mole cm?/sec 
Lae Ie 99.99 600-850 R.A. 22.9 1.12 x 1078 124 
Zr P 99.95 750-850 S.S. 45.5 S/O Ome 216 
p-Zirconium 
Be’ P 99.7 915-1300 R.A. 31.1 8.33) x10 184 
(@ vat P 96.6 1100-1600 R.A. 34.2 B51 O54 AWN 
Ge |e 880-1600 R.A. 41.4 3.16 218 
LA 74.1 42.17 
co It 99.99 920-1600 S.S. 21.82 3.26 x 1073 219 
oy [2 99.9 700-8 50 R.A. 18.0 1.19 x 1078 211 
Fe Ke |e? 750-840 — 48.0 2x 10me 212 
Mo P 900-1635 R.A. 35.2 1.99 x 107° 218 
A 68.55 2.63 
Nb _ Ie 1230-1635 R.A. 36.6 7.8 x 1074 220 
Ie e |P 99.94 950-1200 R.A. 53.3 0.33 221 
Sn Pp 300-700 A.R.G. 22.0 ei0m° 214 
Ta P 99.6 900-1200 R.A. 27.0 5:5 1025 215 
Us P 900-1065 S.S. 30.5 SE105- 222 
Vv : P 99.99 870-1200 R.A. 45.8 7.59 x 1073 223 
Vis P 99.99 1200-1400 R.A. 57.7 0.32 223 
wis P 99.7 900-1250 R.A. 55.8 0.41 223 
hee 2) 1100-1500 Ss 30.1 De eal (Oe © 225 
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VISCOSITY AND THERMAL CONDUCTIVITY 
OF OXYGEN AS A 
FUNCTION OF TEMPERATURE 


Conversion Factors 


ipod + T, °F: multiply by (9/5) then 
subtract 459.67 


ane > T, °C: subtract 273.15 

ek + T,°R: multiply by (9/5) 

P, atm + P, psia: multiply by 14.69595 

P, atm + p, N/m’: multiply by 1.01325 X 


10° 
n, g/cm-s > n, N-s/m 
n,g/cm-s > 7, lb,,/ft-s 
d, W/m-°K > 2, cal/cm-s-°K 
r, W/m--K => A, Btu ft-hr-°R 


Thermal 

conductivity, 
Viscosity, g/cm-s W/m-K 
Temperature, °K 10° No 10° Ao 
80 0.0585 6.94 
90 0.0663 7.95 
100 0.0740 8.96 
110 0.0818 9.96 
120 0.0894 10.94 
130 0.0970 192 
140 0.1045 12.89 
150 0.1118 13.85 
160 0.1191 14.78 
170 0.1261 15.70 
180 0.1331 16.60 
190 0.1399 17.48 
200 0.1465 18.35 
210 0.1530 19.21 
220 0.1595 20.05 
230 0.1658 20.88 
240 0.1719 21.69 
250 0.1780 22.49 
260 0.1840 23.29 
270 0.1898 24.08 
280 0.1955 24.86 
290 0.2012 25.62 
300 0.2068 26.38 
310 0.2122 27.14 
320 0.2176 27.89 
330 0.2230 28.62 
340 0.2282 29.36 
350 0.2334 30.10 
360 0.2385 30.85 
370 0.2435 31.58 


’Data for all temperatures in excess of 1,000 K are 
extrapolated. 
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VISCOSITY AND THERMAL CONDUCTIVITY 
OF OXYGEN AS A 
FUNCTION OF TEMPERATURE (Continued) 


Thermal 
conductivity, 
Viscosity, g/cm-s W/m-K 

Temperature, °K 10° n, 10°, 
380 0.2485 3232 
390 0.2534 33.06 
400 0.2583 33.79 
410 0.2631 34.54 
420 0.2678. 35.28 
430 0.2725 36.02 
450 0.2818 _ 37.49 
470 0.2908 ~ 38.95 
490 0.2997 40.41 
510 0.3085 41.86 
530 0.3170 43.29 
550 0.3255 44.72 
570 0.3338 46.14 
590 0.3420 47.56 
610 0.3501 48.97 
630 0.3580 50.37 
650 0.3659 51.77 
670 0.3736 53.16 
690 0.3813 54.54 
710 0.3888 55.89 
730 0.3963 $7.25 
750 0.4037 58.59 
770 0.4110 59.90 
790 0.4183 61.22 
820 0.4290 63.16 
850 0.4396 65.09 
880 0.4500 66.98 
910 0.4603 68.89 
940 0.4705 70.72 
970 0.4805 T2252 
1,000 0.4905 74.32 
1,0303 0.5002 76.07 
1,060 0.5100 77.84 
1,090 0.5196 79.56 
1,120 0.5291 81.27 
1,150 0.5384 82.97 
1,180 0.5478 84.66 
1,210 0.5571 86.32 
1,240 0.5662 89.97 
1,270 0.5753 89.61 
1,300 0.5843 91.24 
1,330 0.5932 92.85 
1,360 0.6021 94.45 
1,390 0.6109 96.06 
1,420 0.6196 97.64 
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VISCOSITY AND THERMAL CONDUCTIVITY 


OF OXYGEN AS A 
FUNCTION OF TEMPERATURE (Continued) 
Thermal 
conductivity, 

Viscosity, g/cm-s W/m-K 

Temperature, °K 10? n, 10°A, 
1,450 0.6282 99.22 
1,480 0.6368 100.78 
1,510 0.6454 102.35 
1,540 0.65 38 103.90 
1,570 0.6622 105.45 
1,600 0.6706 106.98 
1,630 0.6789 108.52 
1,660 0.6871 110.05 
1,690 0.6953 111.58 
1,720 0.7034 113.09 
1,750 0.7116 114.61 
1,780 0.7196 116.12 
1,810 0.7276 117.63 
1,840 0.7355 119.12 
1,870 0.7435 120.63 
1,900 0.7514 122213 
1,930 0.7592 123162 
1,960 0.7670 Sy alll 
1,980 0.7721 126.11 
2,000 0.7773 127.10 


From Hanley, H. J. M., McCarty, R. D., and Sengers, J. 
V., Viscosity and Thermal Conductivity Coefficients of 
Gaseous and Liquid Oxygen, NASA CR-2440, National 
Aeronautics and Space Administration, Washington, D.C., 
August 1974 (available from National Technical Informa- 
tion Service, Springfield, Va. 22151). 
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THERMAL CONDUCTIVITY OF COMPRESSED OXYGEN 
In this table, thermal conductivity, A, is in the unit milliwatt/m-K. 


Conversion Factors 
T,°K  -—+T,°F: multiply by (9/5) then subtract 459.67 

T;°K -+T,°C: subtract 273:15 

T,°K  —=T,°R: multiply by (9/5) 

P,atm -— P, psia: multiply by 14.69595 

P,atm — P, N/m?: multiply by 1.01325 x 10° 

n, g/cm-s > n, Ns/m?: multiply by 107? 

n, g/cm-s > n, Ib,,,/ft-s: multiply by 0.0671969 

A, W/m-K > A, cal/cm-s-K: multiply by (1/418.4) 


A, W/m-K > A, Btu/ft-hr-°R: multiply by 0.578176 


1 5 10 15 20 25 30 35 40 45 50 55 
L647) e649 Re 65.2 e654 165: Jie OS.9 66.2 1 66-Aee 166872001 66.95 167: 8167-4 
US Tea 52.0 ee 5223 ee) Ome L229 3,5 eel OS Ome Sommer 4-2 gL 4. 5 04.8 lOO. 1 

95 1384 138.8 139.2 1396 140.0 1404 140.8 141.1 141.5 141.9 142.3 

10.4 1424 Oe BIS 3) 2581263 26:8 I 27a 28:25 128.6 612921 

11.4 12.2 13:5 GeO 9 Pes eel i2 1 tte SSR 1st I14 Se 11S. B11S.6 

12:3 11 14.2 15.6 96.3 S71 98.0 98.8 O96 LOO 3G 10110168 

1322 14.0 15.0 16.1 1s: LORS 81.6 82.9 84.1 85.2 86.3 87.3 

14.1 14.8 Sey 16.7 £729 19F2 20.9 23.3 27.8 68.4 70.4 72.1 

15.8 S27 16.5 17.4 18.4 EHS) 20.7 22.3 24.2 26.7 30.5 37-3 

159 16.5 UG) 3} 18.1 19.0 OED 20.9 2241 23.4 24.9 26.8 29.0 

16.8 17.4 18.1 18.8 19.6 20.4 2403 22.3 2383 24.4 Soil PA fe| 

Lia 18.2 18.9 1925 20.3 21.0 21.8 22.6 PBS) 24.4 25.4 26.4 

18.5 19.0 19.6 20.3 20.9 21.6 22.3 23.0 23.8 24.6 25.4 26.3 

r9%S 19.8 20.4 21.0 21.6 22:3 pee) 23.6 24.2 24.9 Ped 26.4 

20.2 20.6 21e2 21.7 22.3 22.9) 23:5 24.1 24.7 25.4 26.0 26.7 
21.0 21.4 21.9 22.5 23.0 23.6 24.1 24.7 25.3 25-9 26.5 fel 
Pile ee 2257 23e2 Wy 1) 24.2 24.8 2523 25.8 26.4 26.9 27.5 
22.5 229) 23.4 2359 24.4 24.9 25.4 Dee | 26.4 26.9 Dilee 28.0 
LS Ze 24.1 24.6 2S). 1 25.6 26.0 26.5 27.0 Zid 28.0 28.5 
24.0 24.4 24.9 25.3 25.8 26.2 26.7 Dial 27.6 28.1 28.5 29.0 
24.8 PAN 25.6 26.0 26.4 26.9 PPS) 27.8 28.2 28.6 29.1 29.5 
25.5 PANE) 26.3 26.7 2 27.5 28.0 28.4 28.8 2972 29.6 30.1 
26.2 26.6 27.0 27.4 27.8 28.2 28.6 29.0 29.4 29.8 30.2 30.6 
27.0 IMI -e} Zap 28.1 28.5 28.8 IR) 29.6 30.0 30.4 30.8 S12 
Ziel 28.0 28.4 28.7 el IS 29.9 30.2 30.6 31.0 31.4 31.7 
28.4 28.7 29.0 29.4 29.8 30.1 30.5 30.9 SIRZ 31.6 31.9 32:3 
29.1 2o33 29.7 30.1 30.4 30.8 3h 3155 31.8 32.2 B20) 3209 
29.7 30.0 30.4 30.7 Biel 31.4 oa ey/ Syhil 32.4 32.8 sis} 33.4 
30.4 30.7 31.0 31.4 Sled 32.0 32.4 32a), 33.0 33.3 S351 34.0 
31:1 31.4 S17 32.0 32.3 S2e/, 33.0 33.5 53.6 33.9 34.3 34.6 
31.8 32.0 32.3 3227 33.0 33.3 33.6 33.9 34.2 34.5 34.8 Spill 
32.4 327 33.0 33:3 33.6 33.9 34.2 34.5 34.8 Seal 35.4 S527 
B 3k 33.3 33.6 33:9 34.2 34.5 34.8 Shy 35.4 SBis// 36.0 36.3 
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THERMAL CONDUCTIVITY OF COMPRESSED OXYGEN (Continued) 


P, atm 
ae 60 65 70 80 90 100. 110 «»=120.« «130° SS0uuees 

80 167.6 167.9 168.1 168.6 169.1 169.5 170.0°° 1704°° 1709? 1718 1728 

90 1654. 1557 156.0 156.6. 157.1 157.7 1583 1588 1594 160 4eumeee 
100 1426 1430 143.3 144.0 144.7 145.4 146.1 1468 1474 148.7 150.3 
110 1295 130.0 130.4 131.2 132.1 132.9 133.7 134.5 135.3 1368 138.6 
120 1162 115.7 117.2 118.3 119.3 “i209! a2N2 4492.2 1230 See 
130 102.5 103.2 103.9 105.2 106.4 1076 1088 109.9 111.0 113.1 4115.6 
140 88.3 89.2 901 918 934 «295.0 964 978 99.1 101.6 104.5 
150 135 149 76.2 785 %) 805 825 84.2. 859 987.5 905 93.8 
160 $0.2 57.8 61.3 65.6: <'68.6 v4 eRO ABM > > 751A 6D ORO 
170 31.7 35.1 39.2 47.9° 18 54.70 vb 593: 5-627 wil 6S:3A4n\676 ees 
180 26.7 384 324 369 420 47.0 £513 “550 S81 Scum 
190 278 288 30.1 33.0 362 396 432 465 49.7 SSAeen6e5 
200 27.2) 28% 299 313 336 36.1 7138.7 ©1414 * 44.0 § “4s ome 
210 272 280 288 305 32.4 344 364 385 406 | 44 0ummma 
220 27.40! 28M! 288 30:3 ©3119 °.°33.5 »295.2 °.2236.92 $138.7 000 42 SemmeablS 
230 27,781 2831 290 °30.3 © 3117 %933.1 294.692 36.1) 60137.6) een 
240 28.40) 28:7! 29.2: 30:3 31/7 5733.0 ©.294.3 ° *535.6% 1! 36.9000 a0 gen 
250 28,51; 29%! 29.6 430.7 (3118 * 133.0 8034.2 -.5135.4°5! 36.6 Mao en 
260 29.0 295 30.0 31.0 321 331 342 35.3 364 sau 
270 29.501 299 304 3%4 1324 ° 933.3 2°344 0435.41"! 36.400 36 que 
280 30.09 304 309 “318 °327 °°33.6 ° *84.6 °.°135.5° >! 36.5 PE O3S aun 
290 30.5. 309 313 "3%2 ° 933.1 ©7939 %°94.8 2.9135.7° =i 36.600nN gen 
300 30° «314 «860318 «= 37 335 9 °943 1995.1 5513600 %! 36.8088 see 
310 316 319 323 331 339 34.7 355 363 371 
320 32.00 32:55 328 (33.6 9343 ¢°95.1 2495.8 236.6%"! 37,4000 enn 
330 32.75 330 934 “341 °348 © 35.5 ° 36.2 2 °'37.07°! 377¢88 SO 
340 38.25 33 33.9 °94.6 8 35.3 2156.0 © 36.7 1537.37"! 38.6 Oe 
350 33.85 34 344 8351 35.8 © “36.4 © 37,1 © 237.7908 39.40 go 
360 34.3 346 350 35.6 362 369 37.5 38.2 38.6 | ACM 
370 34.95 352 395 36.1 °367 ° 37.9 *~ 38.0 °.1°38.68* 39,0-18 4g 
380 35.40 35:97 360 136.6 ©37.2 © 137.8 © °38.4 © *539,0% 9 39.655 40m 
390 360° 363 366 37.2 @378 ' 383 °°389 | $%39.5'°! 40,25 410 
400 36.6. 369 371 37.7 (383 © 388 39.4 °*°40.0°* 40.592 41.6 Meena 


From Hanley, H. J. M., McCarty, R. D., and Sengers, J. V., Viscosity and Thermal Conductivity Coefficients of Gaseous 
and Liquid Oxygen, NASA CR-2440, National Aeronautics and Space Administration, Washington, D.C., August 1974 
(available from National Technical Information Service, Springfield, Va. 22151). 
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TRANSPORT PROPERTIES OF OXYGEN AT SATURATION 


Conversion Factors 


Tae Ke + T, °F: multiply by (9/5) then subtract 459.67 
Taek: — T, °C: subtract 273.15 

Taek + T,°R: multiply by (9/5) 

P,atm -—P,psia: multiply by 14.69595 

P,atm  —P,N/m?: multiply by 1.01325 x 105 

n, g/cm-s 7, Ns/m?: multiply by 107! 

n, g/cm-s > n, lb,,,/ft-s: multiply by 0.0671969 

A, W/m-K > A, cal/cm-s-K: multiply by (1/418.4) 

A, W/m-K — A, Btu/ft-hr-°R: multiply by 0.578176 


Viscosity, Thermal conductivity, 
mg/cm-s mW/m-K 
Temperature, Pressure, 
°K atm Vapor Liquid Vapor Liquid 
80 0.30 0.059 PSS) 7.4 164.7 
90 0.98 0.068 1.97] 8.5 151.8 
100 evi 0.079 1.504 J) 138.2 
110 5.36 0.092 1.188 TS 124.3 
120 10.09 0.108 0.971 13.6 110.3 
130 17.26 0.129 0.824 16.3 95:9 
140 Pf SP? 0.158 0.696 20.1 80.6 
142 30.00 0.166 0.668 21.1 717.4 
144 32.64 0.175 0.638 Doe 74.0 
146 35.45 0.185 0.607 23.6 70.6 
148 38.44 0.197 0.574 25.2 67.0 
150 41.61 0.211 0.537 272 63.2 
152 45.00 0.231 0.494 IMS 58.7 
154 48.65 0.269 0.424 BS, 52.0 


From Hanley, H. J. M., McCarty, R. D., and Sengers, J. V., Viscosity and Thermal 
Conductivity Coefficients of Gaseous and Liquid Oxygen, NASA CR-2440, 
National Aeronautics and Space Administration, Washington, D.C., August 1974 
(available from National Technical Information Service, Springfield, Va. 22151). 
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PHYSICAL CONSTANTS OF OZONE AND OXYGEN 


Physical Constant 


Molecular Weight 
Boiling Point (760 mm) 
Melting Point 
Critical Temperature 
Critical Pressure 
Critical Density 
Critical Volume 
Gas Density (0°C) (760 mm pressure) 
Liquid Density 

—112°C 

— 183°C 

—195.4°C 
Surface Tension 

— 195°C 

— 182.7°C 

— 183.0°C cf: 
Heat Capacity of Liquid 

—183 to —145°C 
Heat Capacity of Gas 

— 173° 


Viscosity of Liquid 
—195.6°C 
—183.0°C 

Heat of Vaporization 
—112°C 
— 182.9°C 

Heat of Formation 
25°C 


Free Energy 
25°C 
Van der Waals Constant (a) 


Van der Waals Constant (b) 
Magnetic Susceptibility 


Ozone (Ox) 


47.9982 g/g-mol 
—111.9 + 0.3°C 
—192.7 + 0.2°C 
—12.1 + 0,1°C 
54.6 atm 

0.437 g/ce 

147.1 cc /mol 
2.144 g/liter 


1.358 g/cc 

1.571 g/cc 

1.614 g/cc 

43.8 + 0.1 dyne/cm 
38.1 + 0.2 dyne/cm 
38.4 + 0.7 dyne/cm 
0.45 cal/g°C 

7.95 cal/g mol°C 
9.10 cal/g mol°C 
9.37 cal/g mol°C 
10.44 cal/g mol°C 


4.14 + 0.05 cp 
1.57 + 0.02 cp 


75.6 cal/g 


— 34.4 Kg cal/mol 


32.4 Kg cal/mol 
3.545 atm liter?/mol? 
0.04903 liter /mol 


31.9988 g/g-mol 


~ 182.97°C 
—218.4°C 
— 118.574°C 


1.429 g/liter 
1.14 g/ece 


1.201 g/cc 


13.2 dyne/om 


6.979 cal/g mol°C 


0.1958 cp 


50.9 cal/g 


1.36 atm liter?/mol2 
0.03803 liter /mol 


Oxygen (O2) 


es ss ion) Seed cgs units 10.6.2 egs units 

iq i K cgs units 260.0 cgs units 
Thermal Conductivity of Liquid : 

—195.8°C 5.21 cal/sec em°C X 104 

— 183.0°C 5.31 cal/sec em°C X 104 

— 165.0°C 5.42 cal/sec em°C X 104 

— 128.0°C 5.52 cal/sec em°C X 104 


Phase Boundaries—Ozone-Oxygen System 


— 183°C 29.8 and 72.4 wt % O; 
~195.4°C 9 and 90.8 wt %O; 
Consolute Temperature—Ozone-Oxygen System 
Coefficient of Thermal Expansion for Liquid Ozone 
emp. °C a 
—195.6 1.62 
— 183.0 1.58 
— 148.0 1,47 
—123.0 1.41 
—112.0 1.35 
— 98.8 1.31 
PHYSICAL CONSTANTS OF CLEAR FUSED QUARTZ 
Based on information contained in Fused Quartz Catalogue Q-7A General flectric Company. 
Property Clear fused quartz Property Clear fused quartz 
Density 2.2 B-/0.0.. Annealing Point (approx.) 1140°C 
Hardness 4.9 (Mohs’) Strain Point 1070°C 
Tensile Strength 7,000 p.s.i. Electrical Resist- 
Compressive ue ance 9.5 logio R for em.? at 350°C 
Strength > 160,000 p.s.i. Dielectric Constant 3.75 at 20°C. 1 Me. 


Bulk Modulus (approx.) 5.3 X 10° p.s.i. 

Rigidity Modulus 4.5 X 10° p.s.i. 

Young’s Modulus 10.4 X 108 p.s.i. 
Poisson’s Ratio -16 

Coefficient of Ther- (av.) 5.5 X 1077 em. /em./°C{ 


mal Expansion 


Dielectric Loss 
Factor 
Dissipation Factor 
20°C: Index of Refraction 
320°C Velocity of Sound— 


less than .0004 at 20°C. 1 Mc. 
less than .0001 at 20°C. 1 Mc. 
1.4585 


a fee Shear Wave 3.75 X 105 cm./sec. 
ermal Conduc- Velocity of Sound— 
tivity -0033 g. cal. /em.?/sec./°C/em. Compressional 

Specific Heat .18 g. cal./gm. Wave 5.90 X 105 cm./sec. 


Softening Point (approx.) 1665°C 


Sonic Attenuation less than .033 db/ft./me. 
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FIXED POINT PROPERTIES OF OXYGEN 
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FIXED POINTS AND PHASE EQUILIBRIUM BOUNDARIES FOR PARAHYDROGEN 


a. Triple point 
Py 0.0704 bar 
Ty 13.803 K 
Pt (liquid) = 38.21 mol/2 


b. Normal boiling point 


PL = 1.01325 bar 
Ty = 20.268 K 

Py (liquid) = 35.11 mol/2 
Pp (gas) = 0.6636 mol/2 


c. Critical point 
P, = 12.928 bar 
T, = 32.976 K 
Pp, = 15.59 mol/e 
Note: Some data indicate that the true critical temperature is probably closer to 32.93 K. However, that value is pending 
further verfication. 


d. Melting pressures: in atmospheres 
P=P,+(T-T,) [Ae*/? + A,T] 


A, = 30.3312 
A, = 0.6667 
a = 5.693 


e. Liquid-vapor coexistence densities 
Liquid, density in mol/cm?: 
p sat 2=p, +A,(AT)°-38° + A, (AT) + A, (AT)*/? + A,(AT)5/? + A, (AT)? 

, = 7.323 4603 x 10° 
-4.407 4261 x 10~* 

6.620 7946 x 10~* 
-2.922 6363 x 10~* 

4.008 4907 x 10~5 
=u 
Vapor T}, < T <T,, density in mol/cm? : 

psat Gp PRAT AT) 29+ A (AT) + AG (AT)? FAA)“ 

A, =-7.196 7724 x 10~° 
A, 1.449 5527 x 10-3 
A, = 3.240 3120 x 10° 
A, =-4.464 0177 x 10°? 


f. Vapor pressure: in atmospheres 


For T < 29 K: " 
lo P= At 2 +A T 
A, = 2.000 620 AO es ei 
A, = —-50.09 708 
A, = 1.0044 
A, = 1.748 495 x 107? 
For T > 29 K: 
P=P,+A,(T - 29)? + A, (T - 29)5 + A,(T - 29)’ 
Az) V3 17EX 102 
A, =-5.926 x 1075 
AG =) 3-9 bauxXel One 


From Weber, L. A., Thermodynamic and Related Properties of Parahydrogen from the Triple Point to 300 K at Pressures 
to 1000 Bar, NASA SP-3008, NBSIR 74-374, 1975. 
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PHYSICAL PROPERTIES OF SODIUM, POTASSIUM AND Na-K ALLOYS 


Density (g/cm?) 


Viscosity (centipoise) 


Alloys (wt % K) 


Na 

43.3 66.0 
.705 .540 .529 
.450 .3879 354 
345 . 299 .276 
. 284 245 229 
. 234 . 207 . 195°) 
.210 .178©) | .168° 
186) 257) | .146(e) 
LEH Miet DORA SA, 
PHOOM Me. IMR See 


Heat capacity ‘®) 


Na Alloys (wt % K) 
43.4 78.6 
K 
b 
(a) ) (c) Experi- (d) Experi- (d) 
mental sae mental Calens 
lated lated 
.927 | .927 | .9265 | .819 .887 .890 .847 .850 
.904 | .904 | .9037 | .795 862 .867 823 827 
.882 | .880 | .8805 | .771 .838 843 .799 .802 
.859 | .856 | .8570 | .747 .814 .818 .775 .778 
.834 | .831 | .8331 | .723 . 789 794 751 .754 
.809 | .808 | .8089 | .701 .765 Stal 027 132 
Soule (G4 ol serine. 676 .740 745 .703 .705 
TRINh |) SYA) Oo a oe 
Thermal conductivity Electrical resistivity 
(watts/em2-°C/em) (microohms) 
Na Alloy Alloy 
(wt % K) (wt % K) 
Na(® 
Experi- | Calcu- 
Padavalt bdlated 56.5 77.0 56.5 78.0 
SMa cue Aree . 238) 8.99 41.61 45 .63 
.815 .808 . 249 . 247 13.52. \e47223 51.33 
By AiY Brdsys) . 262 . 259 17.52 54.33 58.58 
712 SD) . 269 . 262 21.93 62.21 65.65 
. 668 .672 .271 .259 26.96 | 69.37 73.48 
. 6270) . 639 .255 32.65 78.29 82.61 
. 590°) sOLOPE| Pieedecss #\) geet are 39.05 88.23 91.76 
5470) 2OSo sme: | ante 46.15 | 99.68 | 104.51 
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(cal/°C-g) 
Alloy 
(wt % K) 
K 
44.8 78.26 
1940 | .2690 | .2248 
1887 | .2612 | .2169 
.1894 | .2553 | .2122 
126 .2512 | .2097 
.1818 | .2498 | .2088 
1825 2484 2092 
1846 . 2497 2108 
1883 | .2529 2133 


PHYSICAL PROPERTIES OF SODIUM, POTASSIUM AND Na-K ALLOYS (Continued) 


Vapor Pressure, mm Hg 


Alloys (wt % K) 
Temperature Na K 

°C 56 78 

NOsteePee wat cep teste eee A 2 
7 fi . 10m? 2.88 X 107? 1.57 X 1073 1:Sie Ons 
327 5.03 X 107? 9.27 X 107 5.73 X 107? 6.14 X 10 
427 .881 9.26 3.53 5.06 
527 7.53 52.22 23.0 31.87 
627 39.98 201.25 101.35 136.50 
727 148.5 588 . 62 328.7 431.85 
827 453.7 1421.0 864.2 1099.52 
927 U2 7e SE ee Gisaecctes. | UR coe Seah | Lee 
1027 2522-4 Peet Pisceccsdeie:. | WY de. bRE? ) 1S 
1127 AGIORStD RY. |) Phase ess dds NY cractas. SRR | I a 


NOTES: (a) From plotted data. 

(b) Epstein equation: d; = 0.9514 — 2.392 & 1074 t°C. 

(c) Thomson and Garelis: d; = 0.9490 — 22.3 & 10-5t°C — 1.75 & 1078t2°C. 

(d) Formula to calculate density: V = Mx-Vx + Mya-VWwa (where V, Vx and Vyg are 
the specific volumes (reciprocal of density) of the alloy, K and Na respectively, Mx and 
Mya the mole fraction of the elements). 

Extrapolated by calculation, Epstein equation: 


= 2.433 X 10-%(t + 273.16) 
~ 6.8393 + 3.3873 X 10-% + 1.7235 x 10-2 


(e 


wa 


K 


(f) Epstein equation: r, = 10.892 + 0.015272¢ + 3.6746 x 10-52 — 


(g) Formula to calculate heat capacity: C = Wya-Cna + Wr - Cx (where C, Cyq and Cx are 
the heat capacity of the alloy, Na and K respectively, Wy and Wxa the weight fractions 
of Na and K respectively in the alloy). 

(h) 150°C. 


MECHANICAL AND PHYSICAL PROPERTIES OF WHISKERS 


From NASA SP-5055 


This table lists some nominal values for physical and mechanical properties of some whiskers. The strength of whiskers 
is influenced by temperature, time, surface conditions, surface films or corrosion, crystallographic orientation, impurities 
and testing techniques. 


EEE 


379.26 
t 


4 Tensile Young’s Specific (ot) (EB) 
Material Strength (ct) | Modulus (EB) Gravity (S) (S) (S) 
Ib/in.2 X 10-6 | lb/in.2 x 10-8 lb/in.2 & 10-8 inch inch 
Graphiternorcoe et 3.0 = 137 21,700:- ) | | eaeee 
Osi cee care 8 3.0 76 250 12,000 300,000 
Tron ont actrees 1.8 28 485 3,700 58,000 
SUNG rocteene acces 2.0 55 193 10,000 285,000 
SiC Neier te nceies cee 3.0 70 187 16,000 380,000 
I Re eee Ser Gi 26 143 7,000 182,000 
ABSOLUTE VISCOSITY OF LIQUID SODIUM AND POTASSIUM 
Sodium Potassium 
a ee 
nvils 1/Tv nvils 1/Tv 
T (°K) crthee is (103 poise [103g / T (°K) Our.» 103 poise 108g / 
(10-2 poise) (cm3/g) em/g-8) | (om?.*K)] (10~ poise) (omg peers (on 8K) 
Experimental range Experimental range 
371.00 0.690 1.078,75 7.0766 2.4987 336.9 0.560 1.2062 5.961 2.4606 
473 .450 1.106,56 4.6544 1.9106 400 1384 1:22911 4.1134 2.0340 
ae .340 1,135,72 3.5482 1.5366 500 276 1.26711 2.9866 1.5784 
673 278 1.166,86 2.9268 1.2734 600 221 1.30753 2.4166 1.2747 
ae ae 1.200,34 2.54057 1.0776 700 185 1.35062 2.0450 1.0577 
me 1.236,25 2.2754 0.9266 800 162 1.39665 1.8103 0.89497 
me = 1.274,37 2.0925 8065 900 147 1.44592 1.6623 
Ae 9 1.315,79 1.9615 7083 1000 132 1.49880 1.5106 66720 
a a6 1.360,54 1.8505 6266 1100 121 1.55569 1.4020 
164 1.373,62 1.8230 6052 1200 .113 1.61707 1.3264 51533 
1300 106 1.68350 1.2610 45691 
1400 100 1.75561 1.2064 40687 
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PHYSICAL PROPERTIES OF PIGMENTS 


From Rutherford J. Gettens and George L. Stout. Painting Materials, Dover 
Publications, Inc., New York, 1966. Reprinted by permission of the Publisher. 


Pigment Name and 
Chemical Composition! 


Titanium calcium white, TiO. 
(25%) + CaSO, (75%) 
Titanium dioxide (rutile) + CaSO, 
Titanium barium white, TiO», 
(25%) + BaSO, (75%) 
White lead (basic sulfate) 
PbSO,- PbO 
Lithopone 


Lithopone (regular), ZnS (28-30%), 


BaSO, (72-70%) 
Zinc white (ordinary), ZnO 
(acicular), ZnO 
White lead (basic carbonate), 
2PbCO; - Pb(OH)2 
Antimony oxide, Sb20; 


Zirconium oxide (baddeleyite), 
ZrO> 


Titanium dioxide (anatase), TiO. 
(rutile), TiO2 


OPAQUE WHITE PIGMENTS 


Particle 
Characteristics® 


prism. or ragged gr. 


min. round. gr. 


fine comp. gr. 
v. fine cryst. gr. 
spicules, fourlets 


v. fine cryst. 
v. fine cryst. 


min. round. gr. 
round. or prism. gr. 


Refractive Index‘ 


mostly 1.8-2.0 (irr.) (bi.) [M*] 
Av. 1.98 [TPC] 


nzc 1.7-2.5 [M*] 


Av. 1.93 [TPC] 
Av. 1.84 [TPC] 


2.3 (ZnS)-1.64 (BaSO,) [M] 
€2.02, w2.00 [M] 
2.02, w2.00 [M*] 


1.94, w2.09 [M] 

valentinite, a2.18, y and 62.35 
[LB, M*] 

senarmonite, 2.09 (isot. ) 


x2.13, y2.20, 62.19 [LB], Av. 2.40 
{[TPC] 

e and w 2.5 (w. bi.) [M*] 

2.9, w2.6 [M*] 


TRANSPARENT WHITE PIGMENTS{ 


Diatomaceous earth, SiO. 
Aluminum stearate, Al(C1sH35O2)s 
Pumice (volcanic glass), Na, K, Al, 

silicate 
Aluminum hydrate, Al(OH); 
Gypsum, CaSO, : 2H,0 
Silica quartz), SiO. 

(chalcedony), SiO» 

China clay (kaolinite), 

Al,O3 - 28i02 - 2H2O 


Tale, 3MgO - 48i02 - H.O 

Mica (muscovite), H2KAl3(SiO4)s 

Anhydrite, CaSO. 

Chalk (whiting), CaCO; 

Barytes (barite, nat.), BaSO, 
(blanc fixe, art.), BaSO.4 

Barium carbonate, BaCO; 

(witherite) 


+Also called ‘‘Extender’”’ or ‘Inert’? White Pigments. 


Ochre, yellow (goethite), 
Fe.0; - H20, clay, etc. 


Sienna, raw (goethite), 
Fe:O; - H20, clay, etc. 
Sienna, burnt, Fe:Os, clay, etc. 


Umber, raw, FexO; + MnO2+ H:0, 


clay, etc. 

Umber, burnt, Fe.0; + Mn0O2, 
clay, etc. 

Iron oxide red (haematite), Fe:Os 


uneven, round. part. 


min. fossil forms 
agg. of spher. gr. 


vesicular vitr. frag. 
v. fine amorph. part. 
fine cryst. gr. 

cryst. frag. 

crypt. agg. 


fine, vermicular 
cryst. 

platy frag. 

platy frag. 

cryst. frag. 
hollow spherulites 
cryst. frag. 

v. fine cryst. agg. 


IRON OXIDE PIGMENTS 


irr. spherulites 


uneven spherulites 
uneven, round. gr. 


uneven, round. gr. 
min. cryst. 
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n mostly 1.435, some 1.40 [M*] 
1.49 (w. bi.) [W] 


¢ 1.50 (isot.) [M*] 

nze 1.50-1.56 [M*] 

a1.520, y1.530, 61.523 [LB] 
€1.553, w1.544 [LB] 

¢, w1.54 [LB, M*] 


a1.558, y1.565, 61.564 

(all + .005) [LB, M*] 
a1.539, y1.589, 61.589 [LB] 
a1.563, y1.604, 61.599 [LB] 
a1.570, y1.614, 61.575 [LB] 
exc 1.510, wsc 1.645 [M*] 
a1.636, 71.648, 61.637 [LB] 
1.62-1.64 [M*] 


«1.529, y1.677, 61.676 [LB] 


Nz2.0 (isot. part); (a, B)z 2.05— 


2.31; yz 2.08-2.40 (bi. part) 
[M*] 


1.87-2.17 (mostly 2.06) (isot.) [M*] 


c1.85 (var.) (isot.) [M] 


mostly 1.87—2.17 [M*] 


mostly 2.2-2.3 [M*] 
ez; 2.78, wri 3.01 {[M] 


PHYSICAL PROPERTIES OF PIGMENTS (Continued) 


Pigment Name and 
Chemical Composition 


Red lead, Pb3;04 (c95%) 
**Realgar, As.S2 
Molybdate orange, 
Pb(Mo,S,Cr,P)O.« 


Chrome orange, PbCrO, - Pb(OH): 


Cadmium red lithopone, 
Cd8(Se) + BaSO. 


Cadmium red, CdS(Se) 


Antimony vermilion, Sb28; 
Vermilion (art.), HgS 


**(nat., cinnabar), HgS 
Quinacridone red, CioH 202Ne2 
(gamma) 


**Gamboge, organic resin 
**Indian yellow, 

C1pH13011Mg + 5H20 
Cobalt yellow, CoK;(NO:). - H.O 
Zinc yellow, 

4ZnO v 4CrO; 2 K,0 s 3H:O 
Strontium yellow, SrCrO, 


Barium yellow, BaCrO, 
**Naples yellow, Pb3(SbO.)2 
Chrome yellow (med.), PbCrO, 
Cadmium yellow lithopone, 
CdS + BaSO, 
Cadmium yellow, CdS 
Massicot (litharge), PbO 
**Orpiment, As»S3 


Phthalocyanine green, 
chloro-copper phthalocyanine 

**Verdigris (copper basic acetate), 

Cu(C2H3O2)e F 2Cu(OH), 

**Chrysocolla, CuSiO; - 7H.O 

Green earth (celadonite and 
glauconite), Fe, Mg, Al, K, 
hydrosilicate 

Emerald green (Paris green), 
Cu(C2H;O2)» 4 3Cu(AsOz)2 


**Malachite, CuCO; - Cu(OH), 
Cobalt green, CoO - nZnO 
Viridian (chromium oxide, 
transparent), Cr,O3; - 2H.O 
Chrome green (med.), 
Fe,([Fe(CN )¢]s + PbCrO, 


Chromium oxide green, opaque, 
Cr.0; 


RED AND ORANGE PIGMENTS 


Particle 
Characteristics® 


crypt. agg. 
cryst. frag. 


Specific 
Gravity? 


min. round. gr. 
tabular cryst. 


min. round. gr. 


min. round. gr. 


v. fine red glob. 
hexagonal gr. and 
prisms 
cryst. frag. 


thin plates 


YELLOW PIGMENTS 


irr. amorph. part. 


prisms, plates 
fine dendritic cryst. 


min. spher. gr. 
small needles 


v. fine cryst. gr. 
round. gr. 
fine prism. gr. 


fine comp. gr. 
min. round. gr. 
min. flakes 
min. flakes 


GREEN PIGMENTS 


laths 
cryst. frag. 
crypt. agg. 
round, irr, gr. 
spherulites and 
disks 

cryst. frag. 

spher. gr. 
spherul. gr. 


fine green agg. 


fine cryst. agg. 
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Refractive Index‘ 


2.427; (w. bi.; pleo.) [M] 
az: 2.46, yxi 2.61, Br: 2.59 [LB] 


Bri 2.55 (s. bi.) [M*] 
02.42, y2.7 +, 62.7 [M*] 


2.50-2.76 (for CdS(Se)part) (isot. ) 
[M*] 

2.64 (bright red)-2.77 (deep red) 
(isot.) [M*] 

Nr; 2.65 (isot.) [M*] 

ex: 3.14, wr; 2.81 [M] 


ex; 3.146, wz; 2.819 [LB] 


Nya Av. 2.04 [Du P] 


1.582-1.586 [W] 


1.67 (w. bi.) [M*] 
1.72-1.76 (isot.) [W] 


1.84-1.9 (irr.; bi.) [M*] 

a, B (or w) 1.92, y (or e) 2.01 
(\lext.) [M*] 

1.94-1.98 (bi.) [M] 

2.01—2.28 (isot.) [M*] 

620mp < 2.31, Y650mp 2.49 [M] 


2.39-2.40 (for CdS part) [M*] 
2.35-2.48 (isot.) [M*] 

ali 2.51, YLi Qetle Bri 2.61 [M] 
ari 2.4 +, yx: 3.02, Br; 2.81 [LB] 


Nssomp 1.40 [ACC] 
21.53, 71.56 [M] 
a1.575, y1.598, 81.597 [LB] 

n var. c 1.62, (porous) [M*] 
az1.71, y>1.78 (w. pleo.) [M*] 


a1.655, 71.909, 61.875 [LB] 
1.94-2.0 (w. bi.) [M*] 


a, Bs 1.82, yz 2.12 [M*] 


c 2.4 (cf. Prussian blue and 
chrome yellow) 


Nr 2.5 [M] 


BLUE PIGMENTS 
Specific Particle 
Gravity? Characteristics® 


laths 


Pigment Name and 


Chemical Composition! Refractive Index‘ 


Phthalocyanine blue, 
copper phthalocyanine 

Ultramarine blue (art.), 
Nas_10AlsSigOo482_4 


Av, 1.88 [DuP] 


uniform small 
round. gr. 


1 1.51 green, 1.63 rea (isot.) [M] 


**(nat., lazurite), 
3Na.0 . 3Al.03 s 6Si0, . 2Na.S 


angular, 
broken frag. 


1.50+ (isot.) [LB] 


**Maya blue, Fe, Mg, Ca, Al, 
silicate (?) 

Smalt, K, Co(A1), silicate (glass) 

Prussian blue, Fes[Fe(CN )«]3 


porous irr. agg. 
splintery, vitr. frag. 
colloidal agg. 


B>1.54 (irr.; bi. and pleo.) [M*] 
1.49-1.52 [M*] 
1.564s0mu [M*] 


**Hgyptian blue, CaO - CuO - 4Si0; ceryst. frag. €1.605, w1.635 [APL] 
Manganese blue, BaMnO, + BaSO, gr. and stubby c 1.65 [W] 

prisms 
**Blue verditer, 2CuCO; - Cu(OH), fibrous agg. az1.72, yxslightly > 1.74 [M*] 
Cobalt blue, CoO - Al,O; round. gr. nm var.; max. ¢ 1.74piue (isot.) [M] 
** Azurite, 2CuCO; - Cu(OH), ceryst. frag. a1.730, 71.838, 61.758 [LB] 
Cerulean blue, CoO - 7SnO, round gr. 1.84 (isot.) [M*] 


VIOLET PIGMENTS 


Ultramarine violet be round. gr. (blue, c 1.56 (isot.) [M*] 
rose and violet) 
Cobalt violet, Co3(PO.)» tat round. gr. €1.65-1.79 (dull violet), w1.68-1.81 


(salmon) (s. bi.) [M*] 
Manganese violet, 
(NH4)2Mn,(P207)2 ee fine cryst. gr. a1.67, v1.75, 61.72 (for violet) [M] 
Quinacridone violet, 
CoH 1202Ne (beta) ‘ thin plates Av. 2.02 [DuP] 


BROWN PIGMENTS 


Sepia (organic) Se angular frag. (opaque) [M*] 
Asphaltum (bitumen) es irr. amorph. part. 1.64-1.66 [M*] 
Van Dyke brown (bituminous earth) ; irr. amorph. part. 1.62—1.69 [M*] 


BLACK PIGMENTS 


Bone black, C + Ca;(PO.)e 1.65-1.70 (for larger translucent 
gr.) [M] 

(opaque ) 

(opaque) 

(opaque) [M] 


irr. coarse grains 


Lamp black, C 
Charcoal black, C 
Graphite, C 


min. round. part. 
irr. splintery part. 
irr. plates 


1Abbreviations: art. = artificial; med. = medium; nat. = natural. The chemical formulas are those commonly accepted in 
chemical and mineralogical literature, but they may not compare exactly with structural formulas based on x-ray diffraction data 
or even on critical chemical analysis. 

2The figures for specific gravity of the artificial pigments are mainly from H. A. Gardner, pp. 710-712, and those on the mineral 
pigments are chiefly from E. S. Larsen and H. Berman. 

Symmetry terms (monoclinic, orthorhombic, etc.) are omitted because pigments are so finely divided that it is rare when ob- 
servations on crystal symmetry can be made. The term ‘‘spherulitic,’’ as used here means aggregates that tend toward radial 
structure and spherical shape. ‘‘Amorphous’”’ describes materials that are microscopically formless but may be truly crystalline 
on the basis of x-ray diffraction data. Abbreviations: agg. = aggregate(s); amorph. = amorphous; comp. = composite; crypt. = 
cryptocrystalline; cryst. = crystal(s); frag. = fragment(s); glob. = globule(s); gr. = grain(s); irr. = irregular; min. = minute; 
part. = particle(s); prism. = prismatic; round. = rounded; spher. = spheroidal; spherul. = spherulitic; var. = variable; v. = 
very; vitr. = vitreous. 

4Unless otherwise indicated, all refractive index measurements are by sodium light. 2 is the symbol used by H. E. Merwin 
to indicate greater or less indefiniteness or irregularity in the case of aggregates, especially in respect to refractive index. Abbrevia- 
tions: bi. = birefringent; c = circa; ext. = extinction; isot. = isotropic; || = parallel; pleo. = pleochroic; s. = strongly; w. = 
weakly. The letters in brackets refer to the authorities for the refractive index data: M = H. E. Merwin; M* = H. E. Merwin, 
data by private communication, hitherto unpublished; W = C. D. West data by private communication, hitherto unpublished; 
LB = E. S. Larsen and H. Berman; APL = A. P. Laurie and co-authors; ACC = A. C. Cooper, ‘‘The refractive index of organic 
pigments. Its determination and significance,’ Journal Oil & Colour Chemists Association, Vol. 31 (1948), pp. 343-357; TPC = 
Titanium Pigment Corporation; Du P = E. I. Du Pont de Nemours & Co. 

**Chiefly of historical interest. 
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CRITICAL TEMPERATURES AND PRESSURES 
Compiled by Rudolf Loebel 


Table I —Organic compounds 
Table II—Inorganic compounds 


Table I 
Critical } Critical Critical | Critical 
temp. press. temp. press. 
Formula Name To. °C|Pec atm. Formula Name To. °C| Pe atm. 
CHCIF: | Methane, monochlorodifluoro- 96 48.5 C.H.O Furan 213.8 52.5 
CHClLF | Methane, dichloromonofluoro-}| 178.5 51 CHS Thiophene 307 56.2 
CHCl: Methane, trichloro- «He 1,2-Butadiene 171 44.4 
(Chloroform) 263 54 CiHe 1,3-Butadiene 152 42.7 
CHF; Methane, trifluoro- C.Hes n-Butene 146 39.7 
(Fluoroform) 25.9 46.9 CiHs 2-Butene, cis- 160 40.5 
CH:2Cl: | Methylene chloride 237 60 C.Hs 2-Butene, trans- 155 41.5 
CH:NO:| Methane, nitro- 314.8 62.3 C.HsO 1,2-Butylene oxide 243 —_— 
CH;:Br Methane, monobromide- 194 83.4 C.H:0 Ketone, ethyl methyl- 
CH:Cl Methane, monochloro- 143.8 65.9 (2-Butanone) 262 41 
CH3F Methane, monofluoro- 44.6 58 CsHsO2 | Butanoic acid 355 52 
OE ses monoiodo- eee ae Eee cts ei 314.8 51.4 

4 ethane —82.1 : ceti id, ethyl- 

CH.O | Methanol (Methyl alcohol) | 240 | 78.5 ee | OS Cithyt acetate) 250.4 | 37.8 
poe My phar at sie Ae C.Hs02 | Propanoic acid, methyl- 

5 ethylamine 9 40. Methyl i te t; it 
CBrF; Methane, monobromotrifluoro-| 67 50.3 CiHsO2 | F Alaa pee gece wry ee abs a9 
CCIF; Methane, monochlorotrifluoro- 28.85 38.2 formate) 264.9 40.1 
CCh:F2 Methane, dichlorodifluoro- 111.5 39.6 C.H»Cl | n-Butane, monochloride- 269 = 
CClLF Methane, trichloromonofluoro-| 198 43.2 CiHio n-Butane 152 37.5 
CCk Methane, tetrachloro- CiHio Tsobutane 135 36 

(Carbon tetrachloride) 283.1 45 CsHwO | Butanol (n-Butyl alcohol) 289.8 43.6 
eal Risthane; tetrafluoro- ee i ape sec-Butyl alcohol 263 41.4 
2H cetylene : 6 -B 
C2H2 Ethyne (see Acetylene) 35.5 61.6 CuHo Spifeas ieeeeer tone 386 
C:H2F2 | Ethylene, 1,1-difluoro- 30.1 _ C4HiwO | Isobutyl alcohol 277 42.4 
C:H:N | Acetonitrile , 274.7 47.7 CuHwOs | Glycol, diethylene- 407 _— 
on ree 1,1,1-trifluoro- oe 7 i eee a sulfide 283.8 39.1 
2H ene 4 : 4Hu utyl amine 287. _ 
CoH, Ethylene (see Ethene) 9.9 50.5 C.HuN | Diethyl amine pth 36.6 
C:H4sO Acetaldehyde 187.8 54.7 CiHuN | Isobutyl amine 266.7 _ 
Eee Hehy len’ oxide nee if ; eae Butane, perfluoro- 113.2 23 
2H4O2 cetic acid | is Hs Pyridine 346.8 _ 
C2H.O2 | Formic acid, methyl- (Methyl CsHs Cyclopent f 
formate) _ 214 59.2 CsHio Coclonentane oeee. re 
C:HeCle | Ethane, 1,1-dichloro- 249.8 | 50 CsHio__‘| 1-Pentene 191 39.9 

ate ne, i; 1 ~ - _ i = i 
C:HsBr | Ethane, plowebraice 230.8 61.5 Chtt00 Pecbanbie att, thy] me 30 
C2HsCl | Ethane, monochloro- 187.2 | 52 (ithy| propionate): 272.9 | 33 
oon Ethane, monofluoro- 102.16} 49.6 CsHwO02 | n-Butanoic acid, methyl- i 
CiH:0 Bther, dimethyl- 17 | 52:6 OH repped de Set sam bee 
G:H<O | Ethanol (Ethyl alcohol) 243 | 63 aici incase, 

(n-Propyl acetate) 276 32.9 
C:H«O | Glycol, ethylene- (374)* | — CsHi0O2 | n-Valeric acid ; 
G:HsS | Dimethyleulfide 229.9 bnecidicsan Ph rir 
C:H6S Ethylmercaptan 225.5 He cepa: | Eiperidine ene ea 
GEN | Dineen GR 54.2 CsEi2 Butane, 2-methyl- 
CAHN Wai oe mele Can (See Isopentane) 187.8 32.9 
C.BrF, | Ethane, dibromotetrafluoro- 214.5 ese Cis arepenaee TES pe 
C:CIFs | Ethane, chloropentafluoro- 80 ~- CH: a Pentane | 1986 a3 
C:ChF 4 eee oo ae oy ee free CsHi2 Eropene. 2,2-dimethyl (see é ‘ 
' L f — t: 
C2ClaF3; | Ethane, trichlorotrifluoro- 214.2 33.7. CsHi20 Taoaanel : rd 309,77 — 
C2CliF2 | Ethane, tetrachlorodifluoro- 278 
CuFs Riheostaen oro 32.9 CsHsBr | Benzene, bromo- 397 44.6 
CHi Prope Zi pe uoro- oe ry CsHsCl | Benzene, chloro- 359.2 44.6 
C.He Allana (aoa Propadieee) 130 rey ares Cee fluoro- 286.95] 44.6 
C:Ha Acetylene, methyl- 127.8 2 ore art oa aoe 
C3Ha Propyne (see Acetylene, ; ee CHEN reste 405.6 tee 
methyl- sali ¥ x 
CHiN | Ethel cedide mon eae ee eewecnce aaa aa 
C3HsN Propionitrile (see Ethyl eo bie Berg ll Ene pe is ae 
evania 6th y-Picoline 372.5 - 
caH.0ci| Epwhloceydrin baseless pri | | Coplohexens 287.3 
CiHsCl | Propene, 3-chloro- (allyl- od Pre Ditiee Wil Gyelohetanal 2804 | 40° 
chloride 240.3 | 46.5 cotah Fig) osc 
OH P : i CeHiz Cyclopentane, methyl- 259.5 37.4 
CH ie pase 21.8 45.4 CcHiz 1-Hexene A 231 Bu 
C.H.0 vehi . —— CeHi202 | Formic acid, n-amyl 
C:H«0 | Allylalcohol Seidl ia se (n-Amy! formate) 302.6 | 34.1 
C:H:O Propolind did rit nae CeHi202 | Acetic acid, n-butyl- 
C:H6O2 | Formic acid, ethyl- (Ethyl Me (n-Butyl acetate) 305.9 30.7 
fopania oak.a ree CcHizO2 | Butanoic acid, ethyl- 
CsH6O2 | Acetic acid, methyl- (Methyl , , (Ethyl butyrate) 293 30.2 
Rotates 233.7 a CcHi202 | Propanoic acid, propyl- 
Cache | Propaunig acti ar a: * (Propyl propionate) 304.8 30.7 
GiHaO! |. ncPropane:morochloro- 230° 6Hi203 | Paraldehyde 290 ae 
CH ‘6 Propane nats ae eae eS 2,3-dimethyl- 226.8 30.9 
ther, ethyl methyl- . eHis n-Hexane 234.2 29.9 
(Methoxyethane) 164.7 43.4 ree Pentane, 2-methyl- 224.3 30 
C:H.0 Glycol, 1,2-propylene- cree eas '6HusO | Ether, isopropyl- 226.9 28.4 
C:Hs0 Isopropyl alcohol 235 47 ORE ROTEER Ecce $13.6 cu 
C:HeO | n-Propyl alcohol 263.6 5) CsHuO | Glycol, triethylene- (437) _— 
CiH0Os | Glycerol 453) “bas CsHusN | Dipropyl amine 277 31 
CiHsN | Isopropylamine 209.7 — sHisN | Hexyl amine 318.8 =— 
CiHoN n-Propylamine 203, 8 45.8 CcHisN | Triethyl amine 258.9 30 
*( ) uncertain ; : CrHsN | Benzonitrile 426.2 | 41.6 
7H8 Benzene, methyl- (see Toluene} 320.8 41.6 
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CRITICAL TEMPERATURES AND PRESSURES (Continued) 
Table I (Continued) 


Toluene 


Butane, 2,2,3,3-tetramethyl- 


C7H:0 Anisole, (see Benzene, Heptane, 4-methyl- fi 
methoxy-) 41.3 Hexane, 2,4-dimethyl- 25.8 
C7H:0 Benzene, methoxy- 41.3 CsHis n-Octane 24.8 
C7HsO o-Cresol 49.4 CsHis Pentane, 2,2,3-trimethyl- 28.2 
C7HsO m-Cresol 45 CsHisO | 1-Octyl alcohol 26.5 
C7HsO p-Cresol 50.8 CsHiyN | Dibutyl amine —_— 
C7rHsN | Aniline, methyl- 51.3 CsH7:N | Quinoline = 
C7rHeN_ | 2,3-Lutidine — CoHi2 Benzene, n-propyl- 31.2 
CrH»N | 2,4-Lutidine os CoHi2 Benzene, 1,2,3-trimethyl- 31 
C7H»N 2,6-Lutidine — CoHi2 Cumene (see Benzene, 
CrHeN | 3,4-Lutidine — isopropyl-) 31.2 
C7HeN_ | 3,5-Lutidine — CoHi2 Benzene, isopropyl- 31.2 
C7Hu Cyclohexane, methyl- 34.3 CoH20 n-Nonane 22.5 
C7His Cyclopentane, ethyl- 33.5 CoHa Tripropyl amine — 
C7Hu 1-Heptene —_— CiwHs Naphthalene 40.6 
C7HiusO2 | Acetic acid, isoamyl- CiHwO | Ether, diphenyl- 30.9 
(Isoamyl acetate) 28 10Hi4 Benzene, 1-isopropyl-4-methyl- teks 
C7His Butane, 2,2,3-trimethyl- 29.8 CirHus Benzene, 1,2,3,5-tetramethyl- 28.6 
C7Hie n-Heptane 27 CywHu p-Cymene, (see Benzene, 
C7Hie Hexane, 2-methyl- 27.2 1-isopropyl-4-methy]l-) —_— 
C7Hie Pentane, 3-ethyl- 28.6 CwHu Isodurene, (see Benzene, 
C7Hie Pentane, 2,4-dimethyl- 27.4 1,2,3,5-tetramethyl-) — 
C7HicO | 1-Heptyl alcohol 29.4 CiHuO | 3-p-Cymenol 33 
C7Fi6 n-Heptane, perfluoro- 16 CiwHuO | Thymol, (see 3-p-Cymenol) 33 
CsHs Styrene 39.4 CioHis Decalin, cis- 28.7 
CsHio Benzene, ethyl- 36.9 CioHis Decalin, trans- 28.7 
CsHio o-Xylene 35:7 CioH 22 n-Decane 20.8 
CsHio m-Xylene 34.7 Cu Hho Naphthalene, 1-methyl- 32.1 
CsHi0 p-Xylene 33.9 Ci2Hi0 Biphenyl 31.8 
CsHwO | Xylenol 56.4 CywHuN | Diphenylamine = 
CsHwO | Phenetol (see Benzene, Ci2His Benzene, hexamethyl- 23.5 
ethoxy-) 33.8 Ci2His Mellitine, (see Benzene, 
CsHiO | Benzene, ethoxy- 33.8 hexamethyl-) a 
CsHuN | Aniline, N, N-dimethyl- 35.8 Ci2H26 n-Dodecane 17.9 
CsHuN | Aniline, N-ethyl- —_— Ci2H27N | Tributyl amine — 
CsHie n-Octene 25.0 
Table II 
Critical Critical 
press. press. 
Name P. atm. Name P. atm. 
Ammonia 112.5 Hydrogen iodide 81.9 
Tgon 48 Hydrogen sulfide 88.9 
Boron tribromide _— Hydrazine = 
Boron trichloride 38.2 Todine 116 
Boron trifluoride 49.2 Krypton 54.3 
Carbon dioxide 72.9 Neon 26.9 
Carbon disulfide 78 Nitric oxide 64 
Carbon monoxide 34.5 Nitrogen dioxide 100 
Carbonyl sulfide 65 Nitrogen 33.5 
Chlorine 76.1 Nitrous oxide cE 
Cyanogen —_— Oxygen 50.1 
Deuterium 16.4 Ozone 67 
Fluorine 55 Phosphine 64.5 
Germanium Radon 62 
tetrachloride 38 Silane, chlorotrifluoro- 34.2 
Helium 2.26 Silane 47.8 
Hydrogen 12.8 Silicon tetrachloride _— 
Hydrogen bromide 84.5 Silicon tetrafluoride 36.7 
Hydrogen chloride 82.1 Sulfur dioxide HELE 
Hydrogen deuteride 14.6 Stannic chloride 37 
Hydrogen cyanide 48.9 Water 218.3 
Hydrogen fluoride 64 Xenon 58 
DISSOCIATION PRESSURE OF CALCIUM CARBONATE 
Temp. °C mm/Hg Temp. °C mm/Hg Temp. °C mm/Hg Temp. °C mm/Hg 
550 0.41 727 44 819 235 894 716 
587 1.0 736 54 830 255 898 760 atm 
605 2.3 743 60 840 311 906.5 1.151 
671 13.5 748 70 852 381 937 1.770 
680 15.8 749 i2 857 420 1082.5 8.892 
691 19.0 777 105 871 537 1157.7 18.687 
701 23.0 786 134 881 603 1226.3 34.333 
703 25.5 795 150 891 684 1241 39.094 
711 32.7 800 183 


DEFINITIONS 


AB — A prefix attached to the names of the practical electric units to indicate 
the corresponding unit in the cgs electromagnetic system (emu), e.g. abampere, 


abvolt. 


Abcoulomb — The abcoulomb, the emu of charge, is defined as the charge 
which passes a given surface in 1 sec if a steady current of one abampere flows 
across the surface. Its dimensions are, therefore, cm g2, which differ from 
the dimensions of the statcoulomb by a factor which has the dimensions ofa 
speed. This relationship is connected with the fact that the ratio 2K./K,, must 
have the value of the square of the speed of light in any consistent system of 
units. It follows further that 


1 abcoulomb = 2.99793 X 10'° statcoulomb, 


the speed of light in vacuo being (2.99793 + 0.000003) x 10*° cm/sec. 


Aberration — 1. In astronomy, the apparent angular displacement of the 
position of a celestial body in the direction of motion of the observer, caused 
by the combination of the velocity of the observer and the velocity of light. 
See constant of aberration, planetary aberration. Compare parallax. 2. In op- 
tics, a specific deviation from perfect imagery, as, for example: spherical ab- 
erration, coma, astigmatism, curvature of field, and distortion. 


Aberrations (of image) — Distortions in shape, color, focus, and density of 
images caused by imperfect optical elements (i.e., lens, prism, mirror, screen, 
etc.) Types such as coma, astigmatism, field curvature, distortion, and chro- 
matic and spherical aberrations. 


Absolute humidity — See Humidity. 
Absolute pressure — See Pressure. 


Absolute temperature — Temperature reckoned from the absolute zero. See 
Temperature. 


Absolute units — A system of units based on the smallest possible number 
of independent units. Specifically, units of force, work, energy, and power not 
derived from or dependent on gravitation. 


Absolute zero — The theoretical temperature at which molecular motion 
vanishes and a body would have no heat energy; the zero point of the Kelvin 
and Rankine temperature scales. 

Absolute zero may be interpreted as the temperature at which the volume of 
a perfect gas vanishes or, more generally, as the temperature of the cold source 
which would render a Carnot cycle 100% efficient. The value of absoute zero 
is now estimated to be —273.15°C, —459.67°F, 0 K, and 0° Rankine, 


Absorption — 1. Penetration of a substance into the body of another. 2. 
Transformation into other forms suffered by radiant energy passing through a 
material substances. 


Absorption coefficient (2) — 1. A measure of the amount of normally inci- 
dent radiant energy absorbed through a unit distance or by a unit mass of 
absorbing medium. Compare transmission coefficient. 

The absorption coefficiet is frequently identified as follows: 


where I,, is the flux density of radiation of wavelength A, initially of flux density 
I,,, after traversing a distance x in some absorbing medium. 

2. In acoustics, the ratio of the sound energy absorbed by a surface of a 
medium (or material) exposed to a sound field or sound radiation to the sound 
energy incident on the surface. The stated values of this ratio are to hold for 
an infinite area of the surface. The conditions under which measurements of 
absorption coefficients are made are to be stated explicitly. 

Three types of absorption coefficients associated with three methods of 
measurement are: chamber absorption coefficient, obtained in a certain revér- 
beration chamber; free-wave absorption coefficient, obtained when a plane, 
Progressive, sound wave is incident on the surface of the medium; sabine ab- 
sorption coefficient, obtained when the sound is incident from all directions 
on the sample. See Absorption Factor. 


Absorption cross sections — In radar, the ratio of the amount of power 
removed from a beam by absorption of radio energy by a target to the power 


in the beam incident upon the target. Compare scattering cross section. See 
Cross section. 
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Absorption factor — The ratio of the intensity loss by absorpotion to the 
total original intensity of radiation. If I, represents the original intensity, I,, 
the intensity of reflected radiation, I,, the intensity of the transmitted radiation, 
the absorption factor is given by the expression 


I5- G+) 


I, 


Also called coefficient of absorption. 


Absorption, Lambert’s law — If I, is the original intensity, I the intensity 
after passing through a thickness x of a material whose absorption coefficient 
isk, 


= —kx 
Deice 


The index of absorption k’ is given by the relation k = (4nk’n)/A where n is 
the index of refraction and A the wave length in vacuo. The mass absorption is 
given by k/d when d is the density. The transmission factor is given by I/I.. 


Absorption spectrum — The array of absorption lines and absorption bands 
which results from the passage of radiant energy from a continuous source 
through a selectively absorbing medium cooler than the source. See electromag- 
netic spectrum. 

The absorption spectrum is a characteristic of the absorbing medium, just 
as an emission spectrum is a characteristic of a radiator. 

An absorption spectrum formed by a monatomic gas exhibits discrete dark 
lines, whereas that formed by a polyatomic gas exhibits ordered arrays (bands) 
of dark lines, which appear to overlap. This type of absorption is often referred 
to as line absorption. The spectrum formed by a selectively absorbing liquid 
or solid is typically continuous in nature (continuous absorption). 

The spectrum obtained by the examination of light from a source, itself giv- 
ing a continuous spectrum after this light has passed through an abosrbing 
medium in the gaseous state. The absorption spectrum will consist of dark lines 
or bands, being the reverse of the emission spectrum of the absorbing sub- 
stance. 

When the absorbing medium is in the solid or liquid state the spectrum of 
the transmitted light shows broad dark regions which are not resolvable into 
lines and have no sharp or distinct edges. 


Absorptive index — The imaginary part of the complex index of refraction 
of a medium. It represents the energy loss by absorption and has a nonzero 
value for all media which are not dielectrics. Also called index of absorption. 
Compare absorption coefficient. 


Absorptive power or absorptivity for any body is measured by the fraction 
of the radiant energy falling upon the body which is absorbed or transformed 
into heat. This ratio varies with the character of the surface and the wave length 
of the incident energy. It is the ratio of the radiation absorbed by any substance 
to that absorbed under the same conditions by a black body. 


Abvolt — The cgs electromagnetic unit of potential difference and electro- 
motive force. It is the potential difference that must exist between two points 
in order that one erg of work be done when one abcoulomb of charge is moved 
from one point to the other. One abvolt is 10-* V. 


Acceleration — The time rate of change of velocity in either speed or direc- 
tion. Cgs unit, 1 cm/sec/sec. Dimensions, — [I t-?] — See Angular acceleration. 


Acceleration due to gravity — The acceleration of a body freely falling in a 
vacuum. The International Committee on Weights and Measures has adopted 
as a standard or accepted value, 980.665 cm/sec? or 32.174 ft/sec?. 


Acceleration due to gravity at any latitude and elevation — If ¢ is the latitude 
and H the elevation in centimeters the acceleration in cgs units is, g = 980.616 
— 2.5928 cos 2 $ + 0.0069 cos? 2 $ — 3.086 x 10°* H. (Helmert’s equation) 


Accelerators — Machines for speeding up subatomic particles to energies 
running into millions of electron volts. See Betatron, Cyclotron, etc. 


Acceptor — In transistors, the P-type semiconductor, the electrode contain- 
ing trivalent impurities (boron, gallium, or indium) to increase the number of 
holes which can accept electrons. Contrast with donor. 


Achromatic — A term applied to lenses signifying their more or less complete 
correction for chromatic aberration. 


DEFINITIONS (Continued) 


Acid — For many purposes it is sufficient to say that an acid is a hydrogen- 
containing substance which dissociates on solution in water to produce one or 
more hydrogen ions. More generally, however, acids are defined according to 
other concepts. The Bronsted concept states that an acid is any compound 
which can furnish a proton. Thus NH,’ is an acid since it can give up a proton: 


NH,* = NH, + H* 


and NH; is a base since it accepts a proton. 

A still more general concept is that of G. N. Lewis which defines an acid as 
anything which can attach itself to something with an unshared pair of elec- 
trons. Thus in the reaction 


H 
7 
H’ + :N-H=NH,”* 
“H 


the NH; is a base because it possesses an unshared pair of electrons. This latter 
concept explains many phenomena, such as the effect of certain substances 
other than hydrogen ions in the changing of the color of indicators. It also 
explains acids and bases in nonaqueous systems as liquid NH; and SO. 


Acoustic velocity (symbol a) = speed of sound. 


Actinic — Pertaining to electromagneic radiation capable of initiating pho- 
tochemical reactions, as in photography or the fading of pigments. 

Because of the particularly strong action of ultra violet radiation on photo- 
chemical processes, the term has come to be almost synonymous with ultravi- 
olet, as in actinic rays. 


Actinide Series — Elements of atomic numbers 89 to103 analogous to the 
lanthanide series of the so-called rare earths. 


Actinometer — The general name for any instrument used to measure the 
intensity of radiant energy, particularly that of the sun. See Actinometry. See 
also Bolometer, Dosimeter, Photometer, Radiometer. 

Actinometers may be classified, according to the quantities which they meas- 
ure, in the following manner: (a) pyrheliometer, which measures the intensity 
of direct solar radiation; (b) pyranometer, which measures global radiation (the 
combined intensity of direct solar radiation and diffuse sky radiation); and (c) 
pyrgeometer, which measures the effective terrestrial radiation. 


Action is measured by the product of work by time. Cgs units of action are 
the erg-second and the joule-second. Dimensions, — [m |, t~']. Planck’s quan- 
tum or constant of action is (6.62517 — 0.00023) x 10°?’ erg-sec. 


Active mass of a substance is the number of gram molecular weights per liter 
in solution, or in gaseous form. 


Activity coefficient — A factor which, when multiplied by the molecular 
concentration yields the active mass. The activity coefficient is evaluated by 
thermodynamic calculations, usually from data on the emf of certain cells, or 
the lowering of the freezing point of certain solutions. It is a correction factor 
which makes the thermodynamic calculations correct. 


Adiabatic — A body is said to undergo an adiabatic change when its condi- 
tion is altered without gain or loss of heat. The line on the pressure volume 
diagram representing the above change is called an adiabatic line. 


Adiabatic atmosphere — A model atmosphere in which the pressure de- 
creases with height according to: 


P= Po [1 — ~ 82/Cp,dTo)] p aRa 


where p, and T, are the pressure and temperature (°K) at sea level or other 
datum; z is the geometric height; R, is the gas constant for dry gas; c,,, is the 
specific heat for dry gas at constant pressure; and g is the acceleration of gra 
vity. Also called dry-adiabatic atmosphre, convective atmosphere, homogene- 
ous atmosphere. See Homogeneous atmosphere, Barotropy. 


Adiabatic process — A thermodynamic change of state of a system in which 
there is no transfer of heat or mass across the boundaries of the system. In an 
adiabatic process, compression always results in warming, expansion in cool- 
ing. See Diabatic process. 


Adsorption — The condensation of gases, liquids, or dissolved substances 
on the surfaces of solids is called adsorption. 


Air columns, frequency of vibration in — See Organ pipes. 
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Albedo — The ratio of the amoung of electromagnetic radiation reflected 
by a body to the amount incident upon it, often expressed as a percentage, as, 
the albedo of the earth is 34%. 

The concept defined above is identical with reflectance. However, albedo is 
more commonly used in astronomy and meteorology and reflectance in physics. 

Albedo is sometimes used to mean the flux of the reflected radiation as, the 
earth albedo is 0.64 cal/cm’. This usage should be discouraged. 

The albedo is to be distinguished from the spectral reflectance, which refers 
to one specific wavelength (monochromatic radiation). 

Usage varies somewhat with regard to the esact wavelength interval implied 
in albedo figures; sometimes just the visible portion of the spectrum is consid- 
ered, sometimes the totality of wavelengths in the solar spectrum. 


Alfvén speed — The speed at which Alfvén waves are propagated along the 
magnetic field. 

For a perfectly conducting fluid with a mass density of 1 kg/m? in a magnetic 
field of 10,000 gauss, the Alfvén speed is about 1000 m/sec while the speed of 
sound in air is about 300 m/sec. 


Alfvén wave — A transverse wave ina magneto-hydrodynamic field in which 
the driving force is the tension introduced by he magnetic field along the lines 
of force. Also called magneto-hydrodynamic wave. 

The dynamics of such waves are analogous to those in a vibrating string, the 
phase speed C being given by 


? = uH?/4np 


where y is the permeability; H is the magnitude of the magnetic field; and g is 
the fluid density. Dissipative effects due to fluid viscosity and electrical resist- 
ance may also be present. 


Allobar — A form of an element differing in isotopic composition from the 
naturally occurring form. 


Allotropy — The property shown by certain elements or being capable of 
existence in more than one form, due to differences in the arrangement of at- 
oms or molecules. See Monotropic and Enantiotropic. 


Alpha (a)-particle, or alpha-ray — One of the particles emitted in radioactive 
decay. It is identical with the nucleus of the helium atom and consists, there- 
fore, of two protons plus two neutrons bound together. A moving alpha parti- 
cle is strongly ionizing and so loses energy rapidly in traversing through matter. 
Natural alpha particles will traverse only a few centimeters of air before coming 
to rest. 


Alternating current, (A-C) — Current in which the charge-flow periodically 
reverses, as opposed to direct current, and whose average value is zero. Alter- 
nating current usually implies a sinusoidal variation of current and voltage. 
This behavior is represented mathematically in various ways: 


I = I, cos (2nft + $) 
l=1L<¢ 
I=], 


where fi is the frequency; w = 2nf, the pulsatance, or radian frequency; $ the 
phase angle; I, the amplitude; and I, the complex amplitude. In the complex 
rotation, it is understood that the actual current is the real part of I. For circuits 
involving also a capacitance C in farads and L in henrys, the impedance be- 


comes, 
3 1 _ 
N Rat (2nt1 - The <) 


Altitudes with the barometer — If b, and b; denote the corrected barometer 
readings at two stations, t the mean of the temperatures, t, and t, of the air at 
the two staions, e, and e, the tension of water vapor at the two staions, h the 
mean height above sea level, ¢ the latitude; then the difference in elevation in 
centimeters is H = 1,843,000 (log b, — log bz) (1 + 0.00367t) (1 + 0.0026 cos 
2¢ + 0.00002h + 3/8k), where 


An approximate formula, sufficient for differences not over 1000 m is 


ba (1 + 0.004t). 


H = 1,600,000 
b, 


b, - 
b, + 
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Amorphous — Without definite form, not crystallized. 


Ampere (unit of electric current) is the constant current which, if maintained 
in two straight parallel conductors of infinite length, of negligible circular sec- 
tions, and placed 1 m apart in a vacuum, will produce between these conductors 
a force equal to 2 x 10"? newton per meter of length. 


Ampere’s law — A vector equation relating current flow and magnetic fields. 
The law states that if a current (1) flows through an infinitesimal distance (dl) 
along a line, at some point (P) a distance (r) away there is produced an infini- 
tesimal element of a magnetic field (dH) such that 


dH |= 1sin 9 d1/ tr |. 


where @ is the angle between the direction of current flow and the line joing P 
and dl. More compactly, 


dH=1d1X r/r® 


Ampere’s rule — A positive charge moving horizontally is deflected by a 
force to the right if it is moving in a region where the magnetic field is vertically 
upward. This may be generalized to currents in wires by recallig that a current 
in a certain direction is equivalent to the motion of positive charges in that 
direction. The force felt by a negative charge is opposite to that felt by a posi- 
tive charge. 


Ampere-turn — A measure of magnetomotive force, especially as developed 
by an electric current, defined as the magnetomotive force developed by a coil 
of one turn through which a current of one ampere flows, that is, 1.26 Gb. 


Amplitude — The maximum value of the displacement in an oscillatory mo- 
tion. 


Amplitude modulation — The variation of the amplitude of a wave in a way 
that corresponds to another wave. In general, the positive or negative envelope 
of the modulated wave (carrier wave) contains enough information to allow 
the modulating wave to be recovered, provided that the carrier wave has at 
least twice the frequency and twice the peak amplitude of the modulating sig- 
nal. The modulated carrier C(t) is given by 


C(t)= A, [1-k M(t)] cos “ot, 
Where M(t) is the modulation. 
Amplitude (of wave) — A measure of the maximum displacement of the 
wave crest from its undisturbed position (or the maximum electric or magnetic 


field strength of an electromagnetic wave). 


AMU — The atomic mass unit (AMU), a unit of mass equal to 1/12 the 
mass of the carbon atom of mass number 12. On the atomic mass scale #C = 
12. 


IAMU 


931.4812(52) MeV 
1.6605655(86) x 10°?’ (SI units) 
1.6605655(86) x 10°* (cgs units) 


The numbers in parentheses are the standard deviation uncertainties in the 
last digits of the quoted value, computed on the basis of internal consistency. 


Angle — The ratio between the arc and the radius of the arc. Units of angle, 
the radian, the angle subtended by an arc equal to the radius; the degree, 1/ 
360 part of the total angle about a point. Dimensions, a numeric. 


Angstrom — A unit of length, used especially in expressing the length of 
light waves, equal to one ten-thousandth of a micron, or one hundred-millionth 
of acentimerer (1 x 10-* cm). 


Angular acceleration — The time rate of change of angular velocity either 
in angular speed or in direction of the axis of rotation (precession). Cgs unit, 1 
radian/sec/sec. Dimensions [t™]. 


If the initial angular velocity is w,, and the velocity after time t is w,, the 
angular acceleration, 


The angular velocity after time t, 


Wt = We tat 
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The angle swept out in time t, 
6 = wot + Yat? 
The angular velocity after movement through the arc 6, 


w,? + 200 


In the above equations, for angular displacement in radians, angular velocity 
will be in radians per second and angular acceleration in radians per second 
per second. 


Angular aperture of an objective is the largest angular extent of wave surface 
which it can transmit. 


Angular harmonic motion or harmonic motion of rotation — Periodic, os- 
cillatory angular motion in which the restoring torque is proportional to the 
angular displacement. Torsional vibration. 


Angular momentum or moment of momentum — Quantity of angular mo- 
tion measured by the product of the angular velocity and the moment of inertia. 
Cgs unit, unnamed, its nature is expressed by g-cm?/sec. Dimentions, [ml? t~']. 

The angular momentum of a mass whose moment of inertia is I, rotating 
with angular velocity w, is Iw. 


Angular velocity — Time rate of angular motion about an axis. Cgs unit, 
radian/sec. Dimensions, [t"*]. 
If the angle described in time t is 6, the angular velocity, 


6 in radians and ¢ in seconds gives w in radians per second. 


Anhydride (of acid or base) — An oxide which when combined with water 
gives an acid or base. 


Anion — A negatively charged ion. 


Anisotropic — Exhibiting different properties when tested along aes in dif- 
ferent directions. 


Anode — The electrode at which oxidation occurs in a cell. It is also the 
electrode toward which anions travel due to the electrical potential. In sponta- 
neous cells the anode is considered negative. In nonspontaneous or electrolytic 
cells the anode is considered positive. 


Antiferromagnetic materials — Those in which the magnetic moments of 
atoms or ions tend to assume an ordered arrangement in zero applied field, 
such that the vector sum of the moments is zero, below a characteristic temper- 
ature called the Neel Point. The permeability of antiferromagnetic materials is 
comparable to that of paramagnetic materials. Above the Neel Point, these 
materials become paramagnetic. 


Anti-matter — Matter consisting of antiparticles. 


Anti-particle — Any particle with a charge of opposite sign to the same par- 
ticle in normal matters. 

Thus, the proton has a positive charge; the anti-proton, a negative charge. 
When a particle and its anti-particle collide, both may disappear with the crea- 
tion of lighter particles; this process is called annihilation. 


Aperture ratio — The ratio of the useful diameter of a lens to its focal length. 
It is the reciprocal of the f-number. 

In application to an optical instrument, rather than to a lens, numerical ap- 
erture is more commonly used. The aperture ratio is then twice the tangent of 
the angle whose sine is the numerical aperture. 


Apochromat — A term applied to photographic and microscope objectives 
indicating the highest degree of color correction. 


Archimedes principle — A body wholly or partly immersed in a fluid is 
buoyed up by a force equal to the weight of the fluid displaced. A body of 
volume V cm’ immersed in a fluid of density @ grams per cm? is buoyed up by 
a force in dynes, 


F = pgV 
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where g is the accleration due to gravity. 
A floating body displaces its own weight of liquid. 


Area, unit of — The square centimeter. The area of a square whose sides 
are one centimeter in length. Other units of area are similarly derived. Dimen- 
sions, [L?]. 


Arrhenius theory of electrolytic dissociation states that the molecule of an 
electrolyte can give rise to two or more electrically charged atoms or ions. 


Astigmatism is an error of spherical lenses peculiar to the formation of im- 
ages by oblique pencils. The image of a point when astigmatism is present will 
consist of two focal lines at right angles to each other and separated by a meas- 
urable distance along the axis of the pencil. The error is not eliminated by 
reduction of aperture as is spherical aberration. 


Astronomical unit (abbr. AU) — 1. A unit of length, usually defined as the 
distance from the earth to the sun, 149,599,000 km. This value for the AU was 
derived from radar observations of the distance of Venus. The value given in 
astronomical ephemerides, 149,599,000 km, was derived from observations of 
the minor planet Eros. 

2. The unit of distance in terms of which, in the Kepler Third Law, n?a? 
k*(1 + m), the semimajor axis a of an elliptical orbit must be expressed in 
order that the numerical value of the Gaussian constant k may be exactly 
0.01720209895 when the unit of time is the ephemeris day. 

In astronomical units, the mean distance of the earth from the sun, calculated 
by the Kepler law from the observed mean motion n and adopted mass m, is 
1.00000003. 


Atmosphere, standard — 1 standard atmosphere = 1,013,250 dyn/cm? i.e., 
101,325 N/m?. 


Atmospheric radiation — Infrared radiation emitted by or being propagated 
through the atmosphere. See Insolation. 

Atmospheric radiation, lying almost entirely within the wavelength interval 
of from 3 to 80 um, provides one of the most important mechanisms by which 
the heat balance of the earth-atmosphere system is maintained. Infrared radia- 
tion emitted by the earth’s surface (terrestrial radiation) is partially absorbed 
by the water vapor of the atmosphere which in turn reemits it, partly upward, 
partly downward. This secondarily emitted radiation is then, in general, re- 
peatedly absorbed and reemitted, as the radiant energy progresses through the 
atmosphere. The downward flux, or counterradiation, is of basic importance 
in the greenhouse effect; the upward flux is essential to the radiative balance 
of the planet. 


Atom — The smallest particle of an element which can enter into a chemical 
combination. All chemical compounds are formed of atoms, the difference be- 
tween compounds being attributable to the nature, number, and arrangement 
of their constituent atoms. See Isotopes, Nuclear atom. 


Atomic bomb — An explosive that derives its energy from the fission or 
fusion of atomic nuclei. 


Atomic energy — 1. The constitutive internal energy of the atom which was 
absorbed when it was formed. 2. Energy derived from the mass converted into 
energy in nuclear transformations. See Einstein’s formula. 


Atomic mass (atomic weight) — The mass of a neutral atom of a nuclide. It 
is usually expressed in terms of the physical scale of atomic masses, that is, in 
atomic mass units (AMU). See AMU. 


Atomic mass unit (AMU) — A measure of atomic mass, defined as equal to 
1/12 the mass of a carbon atom of mass 12. 


Atomic number (symbol Z) — An interger that expres ses the positive charge 
of the nucleus in multiples of the electronic charge e. It is the number of elec- 
trons outside the nucleus of a neutral (un-ionized) atom and, according to 
widely accepted theory, the number of protons in the nucleus. 

An element of atomic number Z occupies the Zth place in the periodic table 
of the elements. Its atom has a nucleus with a charge + Ze, which is normally 
surrounded by Z electrons, each of charge —e. 

For example, the carbon isotope .C’* has an atomic number of 6 and an 
atomic mass of 14. 


Atomic structure — According to the currently accepted view, the atom con- 
sists of a central part, called nucleus, and a number of electrons (called orbital 
or planetary electrons) circling about the latter, like planets about the sun. The 
nucleus is of a high specific weight; it contains most of the mass of the entire 
atom (its mass is considered equal to the atomic mass) and is composed of 
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positively charged particles, called protons (the number of which always equals 
the atomic number, (Z), and particles of 0 charge, called neutrons (the number 
of which equals the difference between the atomic weight and the atomic num- 
ber, A — Z). The diameter of the nucleus is between 107° and 107"? cm, and 
the relatively vast distance in which the orbital electrons circle about it is illus- 
trated by the fact that this nuclear diameter is only 10 to 10°* of the entire 
atomic diameter. While the nucleus carries an integral number of positive 
charges (an integral number of protons) each of 1.6 x 10-'® coulomb, each elec- 
tron carries one negative charge of 1.6 x 10°’ coulomb, and the number of 
orbital electrons is equal to the number of protons in the nucleus (i.e. to the 
atomic number, Z), so that the atom as a whole has a net charge of 0. The 
electrons are arranged in successive shells (q.v.) around the nucleus; the maxi- 
mum number of electrons in each shell is determined by natural laws, and the 
extranuclear electronic structure of the atom is characteristic of the element. 
The electrons in the inner shells are tightly bound to the nucleus; this inner 
structure can be altered by high-energy particles, y-rays of radium, of X-rays. 
The electrons in the outer shells are responsible for the chemical properties of 
the element. See Bohr’s atomic theory, Heisenberg’s theory, Shell, and Sub- 
shell. 


Atomic theory — All elementary forms of matter are composed of very small 
unit quantities called atoms. The atoms of a given element all have the same 
size and weight. The atoms of different elements have different sizes and 
weights. Atoms of the same or different elements unite with each other to form 
very small unit quantities of compound substances called molecules. 


Atomic weight — Atomic weight is the relative weight of the atom on the 
basis of '*C = 12. For a pure isotope, the atomic weight rounded off to the 
nearest integer gives the total number of nucleons (neutrons and protons) mak- 
ing up the atomic nucleus. If these weights are expressed in grams they are 
called gram atomic weights. See Isotopes and Atomic mass. 


Atomic weight (abbr at. wt.) — The weight of an atom according to a scale 
of atomic weight units, awu, valued as one-twelfth the mass of the carbon atom 
(C? = 12.00000). 

Thus expressed, the atomic weight to the nearest integer is identical with the 
mass number. 


Attenuation coefficient (symbol a) — A measure of the space rate of atten- 
uation of any transmitted electromagnetic radiation. The attenuation coeffi- 
cient is defined by 


dI=- al,dx 
or 


I=I,e %% 


where I is the flux density at the selected point in space; I, is the flux density at 
the source; and a is the attenuation coefficient. 


ATTO — A prefix meaning one quintillionth or 10-'*. Symbol is a. 


Avogadro’s law — Equal volumes of different gases at the same pressure 
and temperature contain the same number of molecules. 


Avogadro’s number — The number of molecules in one mole or gram-mo- 
lecular weight of a substance. A number of values of the Avogadro number, 
which is usually denoted by N, have been found by various methods, generally 
lying withing a range of 1% about the value 6.022045 x 107?/gm. 


Avogadro’s principle (or theory) — The numbers of molecules present in 
equal volumes of gases at the same temperature and pressure are equal. 


Azimuth — 1. Horizontal direction or bearing. Compare azimuth angle. 2. 
In navigation, the horizontal direction of a celestial point from a terrestrial 
point, expressed as the angular distance from a reference direction, usually 
measured from 0° at the reference direction clockwise through 360°. 

An azimuth is often designated as true, magnetic, compass, grid, or relative 
as the reference direction is true, magnetic, compass, grid north, or heading, 
respectively. Unless otherwise specified, the term is generally understood to 
apply to true azimuth, which may be further defined as the arc of the horizon, 
or the angle at the zenith, between the north part of the celestial meridian or 
principal vertical circle and a vertical circle, measured from 0° at the north part 
of the principal vertical circle clockwise through 360°. 

3. In astronomy, the direction of a celestial point from a terrestrial point meas- 
ured clockwise from the north or the south point of the meridian plane. 4. In 


DEFINITIONS (Continued) 


surveying, the horizontal direction of an object measured clockwise from the 


south point of the meridian plane. eo 
In surveying, an aximuth of a celestial body is called an astronomic azimuth. 


Azimuth angle — 1. Azimuth measured from 0° at the north or south refer- 
ence direction clockwise or counterclockwise through 90° or 130°. 

Azimuth angle is labeled with the reference direction as a prefix and the 
direction of measurement from the reference direction as a suffix. Thus, azi- 
muth angle S 144° W is 144° west of south, or azimuth 324°. When azimuth 
angle is measured through 180°, it is labeled N or S to agree with the latitude 
and E or W to agree with the meridian angle. 

2. In surveying, an angle in triangulation or in traverse through which the 
computation of azimuth is carried. 


Babo’s law — The addition of a nonvolatile solid to a liquid in which it is 
soluble lowers the vapor pressure of the solvent in proportion to the amount 
of substance dissolved. 


Balmer series of spectral lines. The wave lengths of a series of lines in the 
spectrum of hydrogen were given in angstroms by the equation 


d= 3646 


N 2 
N?-4 
where N is an integer having values greater than 2. 


Bar — International unit of pressure 10° dyn/cm?. Unfortunately some writ- 
ers have used this term for 1 dyn/cm?. | bar = 0.987 atm = 1000 mbars = 
29.53 in of mercury. See Torr. 


Barn — Unit for measuring capture cross sections (q.v.) of elements. One 
barn = 10°‘ cm?/nucleus. 


Barotropy — The state of a fluid in which surfaces of constant density (or 
temperature) are coincident with surfaces of constant pressure; it is the state 
of zero baroclinity. Mathematically, the equation of batortopy states that the 
gradients of the density and pressure fields are proportional: 


Ap = BAp 


where g is the density; p is the pressure; and B is a function of thermodynamic 
variables, called the coefficient of barotropy. 

With the equation of state, this relation determines the spatial distribution 
of all state parameters once these are specified on any surface. For a homoge- 
neous atmosphere, B = 0; for an adiabatic atmosphere, 


B= cy/cp RT 


where c, and c, are the specific heats at constant volume and pressure, respec- 
tively; R is the gas constant; and T is the Kelvin temperature; for an isothermal 
atmosphere, B = 1/RT. 


Barye — The pressure unit of the centimeter-gram-second system of physical 
units; equal to one dyne per square centimeter (0.001 mbar). Unfortunately 
some writers have used this term for the bar which is equal to 10° dyn/cm?. 


Bases — For many purposes it is sufficient to say that a base is a substance 
which dissociates on solution in water to produce one or more hydroxyl ions. 
More generally, however, bases are defined according to other concepts. The 
Bronsted concept states that a base is any compound which can accept a proton. 
Thus NHs is a base since it can accept a proton to form ammonium ions. 


NH, + H*=NH,* 


A still more general concept is that of G. N. Lewis which defines a base as 
anything which has an unshared pair of electrons. Thus in the reaction 


H 
+ vA + 
H’ + :N-H = NH, 
H 


the NH; is a base because it possesses an unshared pair of electrons. This latter 
concept explains many phenomena, such as the effect of certain substances 
other than hydrogen ions in the changing of the color of indicators. It also 
explains acids and bases in nonaqueous systems as liquid NH; and SO,. 

Beam (of energy) — The locus of all series of wave-fronts projected from 
the source and directed toward given objects or positions in space. 
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Beam splitter — A device to produce two separate beams from one incident 
beam. This can be done with prisms or halfsilvered mirrors. 


Beat(s) — Two vibrations of slightly different frequencies f, and f. when 
added together, produce in a detector sensitive to both these frequencies, a 
regularly varying response which rises and falls at the ‘‘beat’’ frequency f, = | 
f, — f,|. It is important to note that a resonator which is sharply tuned to f, 
alone will not resound at all in the presence of these two beating frequencies. 
See Combination Frequencies. 


Beat frequencies — The beat of two different frequencies of signals on a 
nonlinear circuit when they combine or beat together. It has a frequency equal 
to the difference of the two applied frequencies. 


Beating — A wave phenomenon in which two or more periodic quantities of 
different frequencies produce a resultant having pulsations of amplitude. 

This process may be contolled to produce a desired beat frequency. See Het- 
erodyne. 


Beer’s law — If two solutions of the same colored compound be made in the 
same solvent, one of which is, say, twice the concentration of the other, the 
absorption due to a given thickness of the first solution should be equal to that 
of twice the thickness of the second. 

Mathematically this may be expressed l,c, = 1c, when the intensity of light 
passing through the two solutions is a constant and if the intensity and wave 
length of light incident upon each solution are the same. 


Bel — The fundamental division of a lagarithmic scale for expressing the 
ratio of two amounts of power, the number of bels denoting such a ratio being 
the logarithm to the base 10 of this ratio. 

With P, and Pli2 designating two amounts of power and N the number of 
bels denoting their ratio, N = log'® (P,/P3) bels. 


Bernoulli law or Bernoulli theorem — (After Daniel Bernoulli, 1700—1782, 
Swiss scientist.) 1. In aeronautics, a law or theorem stating that in a flow of 
incompressible fluid the sum of the static pressure and the hynamic pressure 
along a streamline is constant if gravity and frictional effects are disregarded. 

From this law is follows that where there is a velocity increase in a fluid flow 
there must be a corresponding pressure decrease. Thus an airfoil, by increasing 
the velocity of the flow over its upper surface, derives lift from the decreased 
pressure. 

2. As originally formulated, a statement of the conservation of energy (per 
unit mass) for a nonviscous fluid in steady motion. The specific energy is com- 
posed of the kinetic energy u?/2, where u is the speed of the fluid; the potential 
energy gz, where g is the acceleration of gravity and z is the height above an 
arbitrary reference level; and the work done by the pressure forces of a com- 
pressible fluid { v dp, where p is the pressure, v is the specific volume, and the 
integration is always with respect to values of p and v on the same parcel. Thus, 
the relationship 


2 
oo + gz + ¢ v dp = Constant along a streamline 


is valid for a compressible fluid in steady motion, since the streamline is also 
the path. If the motion is also irrotational, the same constant holds for the 
entire fluid. 


Berthelot principle of maximum work — Of all possible chemical processes 
which can proceed without the aid of external energy, that process always takes 
place which is accompanied by the greatest evolution of heat. This law holds 
good for low temperatures only and does not account for endothermic reations. 


Beta (6)-particle, (Beta ray) — One of the particles which can be emitted by 
a radioactive atomic nucleus. It has a mass about 1/1837. that of the proton. 
The negatively charged beta particle is identical with the ordinary electron, 
while the positively charged type (positron) differs from the electron in having 
equal but opposite electrical properties. The emission of an electron entails the. 
change of a neutron into a proton inside the nucleus. The emission of a positron 
is similarly associated with the change of a proton into a neutron. Beta particles 
have no independent existance inside the nucleus, but are created at the instant 
of emission. See Neutrino. 


Betatron — An accelerator used to impart high velocities to electrons (beta 
particles). Propellant is an electromagnetic field. A five to six Mev betatron 
can produce X-rays equivalent to the gamma radiation of 10 to 20 g of radium. 


Bevatron — A six or more billion electron volt accelerator of protons and 
other atomic particles. Makes use of a Cockcroft-Walton transformer cascade 


accelerator and a linear (q.v.) as well as an electromagnetic field in the build- 
up. 
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Binary notation — A system of positional notation in which the digits are 
coefficients of powers of the base 2 in same way as the digits in the conventional 
decimal system are coefficients of powers of the base 10. 

Binary notation employs only two digits, 1 and 0, therefore is used exten- 
sively in computers where the on and off positions of a switch or storage device 
can represent the two digits. 

In decimal notation 111 — (110?) + (1x10) + (1x10°)= 100+10+1 = one 
hundred and eleven. 

In binary notation 111 = (1x2?) + (1x2!) +(1x2°) = 4+2+1 = seven. 


Balck body — If, for all values of the wave length of the incident radiant 
energy, all of the energy is absorbed the body is called a black body. 


Bohr radius (symbol a*) — The smallest possible radius of an electron orbit 
in the Bohr model of the atom, 5.29167 x 10° cm. 


Bohr’s atomic theory — The theory that atoms can exist for a duration solely 
in certain states, characterized by definite electronic orbits, i.e., by definite 
energy levels of their extra-nuclear electrons, and in these stationary states they 
do not emit radiation; the jump of an electron from an orbit to another of a 
smaller radius is accompanied by monochromatic radiation. 


Bolometer — An instrument which measures the intensity of radiant energy 
by employing a thermally sensitive electrical resistor; a type of actinometer. 
Also called actinic balance. Compare radiometer. 

Two identical, blackened, thermally sensitive electrical resistors are used in 
a Wheatstone bridge circuit. Radiation is allowed to fall on one of the elements, 
causing a change in its resistance. The change is a measure of the intensity of 


~the radiation. 


Boltzmann constant (symbol k) — The ratio of the universal gas constant to 
Avogadro number; equal to 1.38054 x 10°'® erg/°K. Sometimes called gas con- 
stant per molecule, Boltzmann universal conversion factor. 


Bouguer law — A relationship describing the rate of decrease of flux density 


of a plane-parallel beam of monochromatic radiation as it penetrates a medium 
which both scatters and absorbs at that wavelength. This law may be expressed 


dl, = - ay], dx 
or 


= aX 
I, = Ihoe 


where I is the flux density of the radiation; a, is the attenuation coefficient (or 
extinction coefficient) of the medium at wavelength A; I,, is the flux density at 
the source; and x is the distance from the source. Sometimes called Beer-+tews—~ 


po Re Lambert law of absorption. See Absorption coefficient, Scattering coefficient. 


Boussinesq approximation — The assumption (frequently used in the theory 
of convection) that the fluid is incompressible except insofar as the thermal 
expansion produces a buoyancy, represented by a term gaT, where g is the 
acceleration of gravity; a is the coefficient of thermal expansion; and T is the 
perturbation temperature. 


Boyle’s law for gases — At a constant temperature the volume of a given 
quantity of any gas varies inversely as the pressure to which the gas is subjected. 
For a perfect gas, changing from pressure p and volume v to pressure p’ and 
volume v’ without change of temperature, 


pv = p'v’ 
Boyle-Mariotte law — The empirical generalization that for many so-called 


perfect gases, the product of pressure p and volume V is constnat in an isoth- 
ermal process: 


pV = F(T) 
where the function F of the temperature T cannot be specified without reference 
to other laws (e.g., Charles-Gay-Lussac law). Also called Boyle law, Mariotte 


Law. 


Brayton cycle — (After George B. Brayton, American engineer.) Same as 
Joule cycle. 


Breakdown potential = dielectric strength. 
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Breeder, Reactor (Breeder pile) — A nuclear chain reactor in which trans- 
mutation produces a greater number of fissionable atoms than the number of 
parent atoms consumed. 


Bremsstrahlung (German, braking radiation) — Electromagnetic radiation 
produced by the rapid change in the velocity of an electron or another fast, 
charged particle as it approaches an atomic nucleus and is deflected by it. See 
Bremsstrahlung effect. 


Bremsstrahlung effect — The emission of electromagnetic radiation as a con- 
sequence of the acceleration of charged elementary particles, such as electrons, 
under the influence of the attractive or repulsive force fields of atomic nuclei 
near which the charged particle moves. 

In cosmic-ray shower production, bremsstrahlung effects givve rise to emis- 
sion of gamma rays as electrons encounter atmospheric nuclei. The emission 
of radiation in the bremsstrahlung effect is merely one instance of the general 
rule that electromagnetic radiation is emitted only when electric charges 
undergo acceleration. 


Brewster window — An aperture through which light can enter into a new 
medium at an angle to the interface such that 


n 
tan 6, =— 
na 


where 6, is the Brewster angle. n, and n, are the indices of refraction of the 
media a and b, and light enters b from a. 


Brewster’s law — The tangent of the polarizing angle for a substance is equal 
to the index of refraction. The polarizing angle is that angle of incidence for 
which the reflected polarized ray is at right angles to the refracted ray. If n is 
the index of refraction and @ the polarizing angle, n = tan 6. 


Brightness is measured by the flux emitted per unit emissive area as projected 
on a plane normal to the line of sight. The unit of brightness is that of a per- 
fectly diffusing surface giving out one lumen per square centimeter of projected 
surface and is called the lambert. The millilambert (0.001 lambert) is a more 
convenient unit. Candle per square centimeter is the brightness of a surface 
which has, in the direction considered, a luminous intensity of 1 candle/cm?. 


British thermal unit — The quantity of heat required to raise the temperature 
of one pound of water 1°F at, or near, its point of maximum density (39.1°F). 
The Btu is equivalent to 0.252 kilogram-calorie or 1055 joules. 


Brownlan movement — A continuous agitation of particles in a colloidal 
solution caused by unbalanced impacts with molecules of the surrounding me- 
dium. The motion may be observed with a microscope when a strong beam of 
light is caused to traverse the solution across the line of sight. 


Bulk modulus — The modulus of volume elasticity, 


PrP} 
Vy Va 


Mg= 


vy 


where pj, Pa} Vi, V2 are the initial and final pressure and volume respectively. 
It is the reciprocal of the coefficient of compressibility. 


Calorie — The amount of heat necessary to raise 1 g of water at 15°C, 1°C, 
There are various calories depending upon the interval chosen. Sometimes the 
unit is written as the gram-calorie or the kilogram calorie, the meaning of which 
is evident. The calorie may be defined in terms of its mechanical equivalent. 
The National Bureau of Standards defines the calorie as 4.18400 joules. At the 
International Steam Table Conference held in London in 1929 the international 
calorie was defined at 1/860 of the international watt hour, which makes it 
equal to 4.1860 international joules. 

With the adoption of the absolute system of electrical units, this becomes 1/ 
859.858 watt hours or 4.18674 joules. The Btu was defined at the same time as 
251.996 international calories. 


Calutron — An apparatus operating on the principle of the mass spectro- 
graph and used for separating U** from U***. 


Candela — The candela is the luminous intensity, in the direction of the 
normal, of a black body surface 1/600,000 m? in area, at the temperature of 
solidification of platinum under a pressure of 101,325 N/m’. 
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Candle (new unit) — 1/60 of the intensity of 1 cm? of a blackbody radiator 
at the temperature of solidification of platinum (2045K). 


Capacitance is measured by the charge which must be communicated to a 
body to raise its potential one unit. Electrostatic unit capacitance is that which 
requires one electrostatic unit of charge to raise the potential one electrostatic 
unit, The farad = 9 x 10" electrostatic units. A capacitance of one farad re- 
quires one coulomb of electricity to raise its potential one volt. Dimensions, 
(el); [WI]. 

A cconductor charged with a quantity Q to a potential V has a capacitance, 


C= 


Q 
Vv 


Capacitance of a spherical conductor of radius r, 


Kr 
Capacitance of two concentric spheres of radii r and r’ 


c=K —, 
Y oral © 

Capacitance of a parallel plate condenser, the area of whose plates is A and 
the distance between them d, 


Cc 


4nd 


Capacitances will be given in electrostatic units if the dimensions of condens- 
ers are substituted in centimeters. K is the dielectric constant of the medium. 


Capillary constant or specific cohesion, 


= 2T 
(d, — d, )g 


2= = 


where T is surface tension, d, and d:, the densities of the two fluids, g the 
acceleration due to gravity, h the height of rise in a capillary tube of radius r. 
See Surface tension. 


Carbon cycle — A sequence of atomic nuclear reactions and spontaneous 
radioactive decay which serves to convert matter into energy in the form of 
radiation and high-speed particles, and which is regarded as one of the principal 
sources of the energy of the sun and other similar stars. 

This cycle, first suggested by Bethe in 1938, gets its name from the fact that 
carbon plays the role of a kind of catalyst in that it is both used by and pro- 
duced by the reaction, but is not consumed itself. Four protons are, in net, 
converted into an alpha particle and two positrons (with accompanying neutri- 
nos); and three gamma-ray emissions are emitted directly in addition to the two 
gamma emissions that ensue from annihilation of the positrons by ambient 
electrons. This cycle sets in at stellar interior temperatures of the order of 5 
million degrees Kelvin. 

An even simpler reaction, the proton-proton reaction, is also believed to oc- 
cur within the sun and may be of equal or greater importance. 


Carnot cycle — An idealized reversible thermodynamic cycle. The Carnot 
cycle consists of four stages: (a) an isothermal expansion of the gas at temper- 
ature T,; (b) an adiabatic expansion to temperature T2; (c) an isothermal 
compression at temperature T.; (d) an adiabatic compression to the original 
state of the gas to complete the cycle. See Carnot engine, Thermodynamic ef- 
ficiency. 

In a Carnot cycle, the net work done is the difference between the heat input 


Q. at higher temperature T, and the heat extracted Q, at the lower temperature 
Ta: 


Carnot engine — An idealized reversible heat engine working in a Carnot 
cycle. It is the most efficient engine that can operate between two specified 
temperatures; its efficiency is equivalent to the thermodynamic efficiency. The 


Carnot engine is capable of being run either as a conventional engine or as a 
refrigerator. 


Cassegrain telescope — A reflecting telescope in which a small hyperboloidal 
mirror reflects the convergent beam from the paraboloidal primary mirror 
through a hole in the primary mirror to an eyepiece in back of the primary 
mirror. Also called Cassegrainian telescope, Cassegrain. See Newtonian Tele- 
scope. 


Catalytic agent — A substance which by its mere presence alters the velocity 
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of a reaction, and may be recovered unaltered in nature or amount at the end 
of the reaction. 


Cathode — The electrode at which reduction occurs. It is the negative elec- 
trode in a cell through which current is being forced, but it is the positive pole 
of a battery. In a vacuum tube, the cathode is the electrode from which elec- 
trons are liberated. See Anode. 


Cation — A positively charged ion. 


Cauchy’s dispersion formula — 


An empirical expression giving an approximate relation between the refractive 
index n of a medium and the wavelength A of the light; A, B, and C being 
constants for a given medium. 


Celsius — See Temperature, Celsius, in this section. 


CENTI — A prefix meaning 1/100 or 10°?. Symbol is c. 


Centigrade temperature scale (abbr. C) — A temperature scale with the ice 
point at 0° and the boiling point of water at 100°. Now called Celsius temper- 
ature scale. 

Conversion to the Fahrenheit temperature scale is according to the formula 


°C=5/9 CF - 32) 


where t is temperature; v is volume; and c is a coefficient of thermal expansion 
independent of the particular gas. If the centigrade temperature scale is used 
and v, is the volume at 0°C, then the value of the constant c is approximately 
1/273. Also called Charles law, Gay-Lussac law. 


Centipoise — A standard unit of viscosity, equal to 0.01 poise, the c.g.s. 
unit of viscosity. Water at 20°C has a viscosity of 1.002 centipoise or 0.01002 
poise. 


Centripetal force — The force required to keep a moving mass in a circular 
path. Centrifugal force is the name given to the reaction against centripetal 
force. 


Chain reaction — In general, any self-sustaining process, whether molecular 
or nuclear, the products of which are instrumental in, and directly contribute 
to the propagation of the process. Specifically, a fission chain reaction, where 
the energy liberated or particles produced (fission products) by the fission of 
an atom cause the fission of other atomic nuclei, which in turn propagate the 
fission reaction in the same manner. 


Charles-Gay-Lussac law — An empirical generalization that in a gaseous sys- 
tem at constant pressure, the temperature increase and the relative volume in- 
crease stand in approximately the same proportion for all so-called perfect 
gases. Mathematically, 


t- ty = (l/c [(vV- vo)/vo} 
Charles law = Charles-Gay-Lussac law. 
Chemiluminescence — Emission of light during a chemical reaction. 


Christiansen effect — When finely powdered substances, such as glass or 
quartz, are immersed in a liquid of the same index of refraction complete trans- 
parency can only be obtained for monochromatic light. If white light is em- 
ployed the transmitted color corresponds to the particular wave-length for 
which the two substances, solid and liquid have exactly the same index of re- 
fraction. Due to differences in dispersion the indices of refraction will match 
for only a narrow band of the spectrum. 


Chromatic aberration — Due to the difference in the index of refraction for 
different wave lengths, light of various wave lengths from the same source can- 
not be focused at a point by a simple lens. This is called chromatic aberration. 


Circularly polarized wave — An electromagnetic wave for which the electric 
or the magnetic field vector, or both, at a point describe a circle. 
This term is usually applied to transverse waves. 


Circular mil — The area of a circle with a diameter of 0.001 in, a unit used 
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for the measurement of small circular areas, such as the cross section of a wire. 
One circular mil = 7.85 x 10°’ in?, 


Circular polarization — The polarization of a wave radiated by a constant 
electric vector rotating in a plane so as to describe a circle. See Elliptical polar- 
ization. 


Circulation — 1. The flow or motion of a fluid in or through a given area 
or volume. 2. A precise measure of the average flow of fluid along a given 
closed curve. Mathema tically, circulation is the line integral. 


fv: dr 


about the closed curve, where v is the fluid velocity, and dr is a vector element 
of the curve. 

By Stokes theorem, the circulation about a plane curve is equal to the total 
vorticity of the fluid enclosed by the curve. 

The given curve may be fixed in space or may be defined by moving fluid 
parcels. 


Circulation integral — The line integral of an arbitrary vector taken around 
a closed curve. Thus, 


ga-dr 


is the circulation integral of the vector a around the closed curve; dr is an 
infinitesimal vector element of the curve. If the vector is the velocity, this inte- 
gral is called the circulation. 


Clapeyron-Clausius equation — The differential equation relating pressure 
to temperature in a system in which two phases of a substance are in equilib- 
rium. 


dp/dT = L/(TAV) 


where p is pressure; T is temperature; L is the latent heat of the phase change; 
and AV is the differenc in volume of the phases. Also called Clapeyron equa- 
tion, Clausius-Clapeyron equation. 


Clausius-Clapeyron equation = Clapeyron-Clausius equation. 


Cloud chamber — An apparatus containing moist air or other gas which on 
sudden expansion condenses moisture to droplets on dust particles or other 
nuclei. Thus charged particles or ions in the space become nuclei and their 
numbers and behavior, when properly illuminated, may be studied. 


Coefficient of compressibility — The relative decrease of the volume of a 
gaseous system with increasing pressure in an isothermal process. This coeffi- 
cient is 


-(1/V) @V/2p)z 


where V is the volume; p is the pressure; and T is the temperature. The recip- 
rocal of this quantity is the bulk modulus. Also called compressibility. Com- 
pare coefficient of thermal expansion, coefficient of tension. 


Coefficient of tension — The relative increase of pressure of a system with 
increasing temperature in an isochoric process. In symbols this quantity is 


Q/p) p/?T)y 


where p is pressure; T is temperature; and V is volume. Compare coefficient 
of compressibility, coefficient of thermal expansion. 


Coefficient of thermal expansion — The ratio of the change of length per 
unit length (linear), or change of volume per unit volume (volumninal), to the 
change of temperature. 


Coherence length — The maximum tolerable optical path length difference 
between two energy beams which are forming an interference pattern. This will 
vary with the degree of spectral purity of the source producing the beams. For 
example a perfect monochromatic source would have an infinite coherence 


length. 


Coherent (additon) — The vector addition of both the amplitude and phases 
of different waves of the same frequency at a given time or at a given position. 


Coherent oscillator (abbr, Coho) — An oscillator which provides a reference 
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by which the radio frequency phase difference of successive received pulses may 
be recognized. See Coherent reference. 


Coherent reference — The reference signal, usually of stable frequency, to 
which other signals are phase-locked to establish coherence throughout a sys- 
tem. 


Coherent (source) — A source radiating coherent waves. 


Coherent (waves) — Waves whose frequencies are equal and whose phases 
are related to each other at a given time or at a given place in space. Coherence 
can be of two types, temporal and spatial. 


Cold working — Deforming metal plastically at a temperature lower than 
the recrystallization temperature. 


Colligative property — A property numerically the same for a group of sub- 
stances, independent of their chemical nature. 


Colloid — A phase dispersed to such a degree that the surface forces become 
an important factor in determining its properties. 

In general particles of colloidal dimensions are approximately 108 to 1 ym 
in size. Colloidal particles are often best distinguished from ordinary molecules 
due to the fact that colloidal particles cannot diffuse through membranes which 
do allow ordinary molecules and ions to pass freely. 


Colloidal system — An intimate mixture of two substances one of which, 
called the dispersed phase (or colloid) is uniformly distributed in a finely di- 
vided state through the second substance, called the dispersion medium (or 
dispersing medium). The dispersion medium may be a gas, a liquid, or a solid, 
and the dispersed phase may also be any of these, with the exception that one 
does not speak of a colloidal system of one gas in another. Also called colloidal 
dispersion, colloidal suspension. 

A system of liquid or solid particles colloidally dispersed in a gas is called 
an aerosal. A system of solid substance or water-insoluble liquid colloidally 
dispersed in liquid water is called a hydrosol. There is no sharp line of demar- 
cation between true solutions and colloidal systems on the one hand, or between 
mere suspensions and colloidal systems on the other. When the particles of the 
dispersed phase are smaller than about | millimicron in diameter, the system 
begins to assume the properties of a true solution; when the particles dispersed 
are much greater than | ym, separation of the dispersed phase from the dis- 
persing medium becomes so rapid that the system is best regarded as a suspen- 
sion. 


Coma — An aberration of spherical lenses, occurring in the case of oblique 
incidence, when the bundle of rays forming the image is unsymmetrical. The 
image of a point is comet shaped, hence the name. 


Combination frequencies — Two vibrations of arbitrary frequencies f, and 
f, when applied simultaneously to a nonlinear (distorting) device will excite it 
to a motion containing not only the original frequencies, but also members of 
a set of ‘‘combination’’ set of frequencies given by f, = mf, + nf, where m 
and n are integers. A resonator sharply tuned to any one of these frequencies 
which may be produced in the nonlinear device will resound to it with an am- 
plitude depending on the type of nonlinearity. The superheterodyne radio re- 
ceiver depends on this phenomenon. 


Combining volumes — Under comparable conditions of pressure and tem- 
perature the volume ratios of gases involved in chemical reactions are simple 
whole numbers. 


Combining weight of an element or radical is its atomic weight divided by 
its valence. 


Combining weights, law of — If the weights of elements which combine with 
each other be called their ‘‘combining weights,’’ then elements always combine 
either in the ratio of their combining weights or of simple multiples of these 
weights. 


Compensation Point — The temperature (below the Néel Point) at which, 
in some ferrimagnetic compounds, the saturation magnetization becomes zero. 


Complementary color — Either of a pair of spectrum colors that when com- 
bined give a white or nearly white light. 


Component substances, law of — Every material consists of one substance, 
or is a mixture of two or more substances, each of which exhibits a specific set 
of properties, independent of the other substances. 
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Compounds are substances containing more than one constituent element 
and having properties, on the whole, different from those which their constit- 
uents had as elementary substances. The composition of a given pure com- 
pound is perfectly definite, and is always the same no matter how that com- 
pound may have been formed. 


Compressibility — Reciprocal of the bulk modulus. 


Compton effect, (Compton recoil effect) — Elastic scattering of photons by 
electrons results in decrease in frequency and increase of wave length of X-rays 
and gamma-rays when scattered by free electrons. 


Compton electron — An orbital electron of an atom which has been ejected 
from its orbit as a result of an impact by a high-energy quantum of radiation 
(X-ray or gamma-ray). Also called Compton recoil electron. 


Compton wavelength (symbol A.) — Of a particle, the distance h/mc, where 
h is the Planck constant, m is the mass of the particle, and c is the velocity of 
light. 

The Compton wavelength of the electron (symbol A.) is 2.4261 x 10°'° centi- 
meter; of the proton (symbol A.,,) is 1.32140 x 10-'* centimeter. 


Computer-generated holograms — A hologram made synthetically and based 
on computer calculations of amplitude and/or phase. 


Concentration — The amount of a substance in weight, moles, or equivalents 
contained in unit volume. 


Condensers in parallel and series — If ci, ¢2, Cs, etc. represent the capaci- 
tances of a series of condensers and C their combined capacitance, 


when in parallel, 


when in series, 


a 
Cc 


Conductance — The reciprocal of resistance, is measured by the ratio of the 
current flowing through a conductor to the difference of potential between its 
ends. The practical unit of conductance, the mho, the conductance of a body 
through which one ampere of current flows when the potential difference is 
one volt. The conductance of a body in mho is the reciprocal of the value of 
its resistance in ohms. Dimensions, [e1 t™]. [u"' I"* t]. 


Conductivity, electrical, is measured by the quantity of electricity transferred 
across unit area, per unit potential gradient per unit time. Reciprocal of resis- 
tivity. Volume conductivity or specific conductance, k 1/g where g is the 
volume resistivity. Mass conductivity = k/d where d is density. Equivalent 
conductivity A = k/c where c is the number of equivalents per unit volume of 
solution. Molecular conductivity 1 = k/m where m is the number of moles per 
unit volume of solution. Dimensions: volume conductivity, [e t™"]; [y-! |? t], 
mass conductivity, [e m™ ? t""]; [uw m™ It}. 


Conductivity, thermal — Time rate of transfer of heat by conduction, 
through unit thickness, across unit area for unit difference of temperature. It 
is measured as calories per second per square centimeter for a thickness of one 
centimeter and a difference of temperature of 1°C. 

If the two opposite faces of a rectangular solid are maintained at tempera- 
tures t, and t, the heat conducted across the solid of section a and thickness d 
in a time T will be, 


2K Star 

Q d 

K is a constant depending on the nature of the substance, designated as the 
specific heat conductivity. K is usually given for Q in calories, t, and t; in 2, 
aincem?, T in sec, and d in cm. See Heat conductivity. 


Conductors — A class of bodies which are incapable of supporting electric 
strain. A charge given to a conductor spread to all parts of the body. 


Conjugate foci — Under proper conditions light divergent from a point on 
or near the axis of a lens or spherical mirror is focused at another point. The 
point of convergence and the position of the source are interchangeable and 
are called conjugate foci. 
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Conservation of energy — The principle that the total energy of an isolated 
system remains constant if no interconversion of mass and energy takes place. 

This principle takes into account all forms of energy in the system; it there- 
fore provides a constraint on the conversions from one form to another. 


Conservation of energy, law of — Energy can neither be created nor de- 
stroyed and therefore the total amount of energy in the universe remains con- 
stant. 


Conservation of mass — In all ordinary chemical changes, the total of the 
reactants is always equal to the total mass of the products. 


Conservation of momentum, law of — For any collision, the vector sum of 
the momenta of the colliding bodies after collison equal the vector sum of their 
momenta before collision. If two bodies of masses m, and m, have, before 
impact velocities v, and v, and after impact velocities u, and uz 


m,u, +m,u, =m,v, +m,Vv, 


Constant of aberration — The maximum aberration of a star observed from 
the surface of the earth, 20.49 sec of arc. 

The maximum occurs at the time the direction of motion of the earth in its 
orbit is at right angles to a line from the earth to the star. 


Constitutive property — A property which depends on the constitution or 
structure of the molecule. 


Contrast of fringes — The relative difference between the brightness or den- 
sity of successive bright and dark fringes on a hologram or interferogram. 


Cooling — Processing highly radioactive materials to attain lesser radioactiv- 
ity for subsequent use or handling. 


Coriolis acceleration — An acceleration of a particle moving in a relative 
coordinate system. The total acceleration of the particle, as measured in an 
inertial coordinate system, may be expressed as the sum of the acceleration 
within the relative system, the acceleration of the relative system itself, and the 
coriolis acceleration. 

Physically, coriolis acceleration may be considered as coming from the con- 
servation of momentum in a body moving in a direction not parallel to the axis 
of rotation of the relative system. 

Mathematically, coriolis acceleration comes from the differentiation of terms 
containing the angular velocity w in the expression for the absolute velocity of 
the particle. 

In the case of the earth, moving with angular velocity w, a particle moving 
relative to the earth with velocity v has the coriolis acceleration 2w x v. If 
Newton laws are to be applied in the relative system, the coriolis acceleration 
and the acceleration of the relative system must be treated as forces. 


Cosmic rays — Highly penetrating radiations which strike the earth, assumed 
to originate in interstellar space. They are classed as: primary, coming from 
the assumed source, and secondary, those induced in upper atmospheric nuclei 
by collisions with primary cosmic rays. 


Cosmotron — A particle accelerator capable of giving them energies to bil- 
lions of electron volts. 


Couette flow — The shearing flow of a fluid between two parallel surfaces 
in relative motion. A two-dimensional steady flow without pressure gradient 
in the direction of flow and caused by the tangential movement of the bounding 
surfaces. The only practical type is the flow between concentric rotating cylin- 
ders (as of the oil in a cylindrical bearing). 


Counterradiation — The downward flux of atmospheric radiation passing 
through a given level surface, usually taken as the earth’s surface. Also called 
back radiation. 

This result of infrared (long-wave) absorption and reemission by the atmos- 
phere is the principal factor in the greenhouse effect. 


Coulomb (unit of quantity of electricity) — the quantity of electricity trans- 
ported in 1 sec by a current of 1 A. A unit quantity of electricity. It is the 
quantity of electricity which must pass through a circuit to deposit 0.0011180 
g of silver from a solution of silver nitrate. An ampere is 1 coulomb/sec. A 
coulomb is also the quantity of electricity on the positive plate of a condenser 
of one-farad capacity when the electromotive force is 1 v. 


Couple — Two equal and oppositely directed parallel but not colinear forces 
acting upon a body form a couple. The moment of the couple or torque is 
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given by the product of one of the forces by the perpendicular distance between 
them. Dimension, [m I? t~?]. 


Couple acting on a magnet of magnetic moment m/ in a field of strength H. 
If the magnet is perpendicular to the direction of the field 


C=Hml= HM 
If the angle between the magnet and the field is @ 
C = Hml sin @ 
The couple will be in dyn-cm for cgs electromagnetic units of H, m and 1. 


Critical mass — The minimum mass the fissile material must have in order 
to maintain a spontaneous fission chain reaction. For pure US it is computed 
to be about 20 Ib. 


Critical point — The thermodynamic state in which liquid and gas phases of 
a substance coexist in equilibrium at the highest possible temperature. At higher 
temperatures than the critical no liquid phase can exist. For water substance 
the critical point is 


P, = 2.21 x 10° mbar 
T = 647°K 
v = 3.10 g/cm? 


where P, is the saturation vapor pressure of the water vapor; T is the Kelvin 
temperature; and v is the specific volume. 


Critical temperature — 1. The temperature above which a substance cannot 
exist in the liquid state, regardless of the pressure. 2. As applied to materials, 
the temperature at which a change in phase takes place causing an appreciable 
change in the properties of the material. 


Cross section (Nuclear cross section) — A measure of the probability of a 
particular process. The nuclear cross section is expressed by a/bc, where a is 
the number of processes occurring, b the number of incident particles, and c 
the number of target nuclei per cm?. Thereare nuclear cross sections for fission, 
for slow neutron capture, for Compton collision, and for ionization by electron 
impact. 


Crossed polarizer — A dual polarization filter and transducer which trans- 
forms varying orientations of polarized waves into an amplitude output. 


Cryohydrate — The solid which separates when a saturated solution freezes. 
It contains the solvent and the solute in the same proportions as they were in 
the saturated solution. 


Cryopumping — The process of removing gas from a system by condensing 
it on a surface maintained at very low temperatures. 


Cryotron — A device based upon the principle that superconductivity estab- 
lished at temperatures near absolute zero is destroyed by the application of a 
magnetic field. 


Crystal — The ‘‘ideal crystal’’ is a homogeneous portion of crystalline mat- 
ter, (q.v.) whether bounded by faces or not. 

Crystalline matter is matter that possesses a triperiodic structure on the 
atomic scale. It is characterized by discontinuous vectorial properties that give 
rise to ‘‘crystal planes’’ [(1) crystal growth (faces); (2) cohesion (cleavage 
planes); (3) twinning (twin planes); (4) gliding (gliding planes); (5) X-ray, elec- 
tron, or neutron diffraction (‘‘reflecting’’ planes); all of which are parallel to 
lattice planes.] 


Curie — The curie is the SI unit rate of radioactive decay; the quantity of 
any radioactive nuclide which undergoes 3.7 x 10'° disintegrations/sec. The 
symbol for this unit is Ci. 1 Ci = 3.7 x 10'° Bq. 


Curie’s law — The intensity of magnetization, 


AH 


aa as 


where H, is the magnetic field strength, T the absolute temperature and A 
Curie’s constant. Used for paramagnetic substances. 


Curie point — All ferro-magnetic substances have a definite temperature of 
transition at which the phenomena of ferro-magnetism disappear and the sub- 
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stances become merely paramagnetic. This temperature is called the ‘‘Curie 
Point’’ and is usually lower than the melting point. 


Curie-Weiss law — The Curie law was modified by Weiss to state that the 
susceptibility of a paramagnetic substance above the Curie point varies in- 
versely as the excess of the temperature above that point. 

This law is not valid at or below the Curie point. 


Current (electric) — The rate of transfer of electricity. The transfer at the 
rate of one electrostatic unit of electricity in one second is the electrostatic unit 
of current. The electromagnetic unit of current is a current of such strength 
that one centimeter of the wire in which it flows is pushed sideways with a force 
of 1 dyn when the wire is at right angles to a magnetic field of unit intensity. 
The practical unit of current is the ampere, a transfer of one coulomb per 
second, which is one tenth the electromagnetic unit. The international ampere 
is the unvarying electric current which, when passed through a solution of silver 
nitrate in accordance with certain specifications, deposits silver at the rate of 
0.00111800 g/sec. The international ampere is equivalent to 0.999835 absolute 
ampere. The ampere-turn is the magnetic potential produced between the two 
faces of a coil of one turn carrying one ampere. Dimensions, [e!/? m‘/? |'? t7]; 
(ut? mm! 1! ¢-4), 


Current in a simple circuit — The current in a circuit including an external 
resistance R and a cell of electromotive force E and internal resistance, 


ae 
Rt+r 


I= 


If E is in volts and r and R in ohms the current will be in amperes. 
For two cells in parallel, 


vl] 


For two cells in series, 


2E 
R+2r 


CW laser — Continuous wave laser — a laser that radiates its energy in an 
uninterpreted beam. 


Cyclotron — The magnetic resonance accelerator for imparting very great 
velocities to heavier nuclear particles without the use of excessive voltages. 


Dalton = atomic mass unit. 


Dalton’s law of partial pressures — The pressure exerted by a mixture of 
gases is equal to the sum of the separate pressures which each gas would exert 
if it alone occupied the whole volume. This fact is expressed in the following 
formula:p 


PV = V(p, + p, + p;, ete.) 


Day — |. The duration of one rotation of the earth, or another celestial 
body, on its axis. 

A day is measured by successive transits of a reference point on the celestial 
sphere over the meridian, and each type takes its name from the reference used. 
Thus, for a solar day the reference is the sun; a mean solar day if the mean 
sun; and an apparent solar day if the apparent sun. For a lunar day the refer- 
ence is the moon for a sidereal day the vernal equinox; for a constituent day 
an astre fictif or fictitious star. The expression lunar day refers also to the 
duration of one rotation of the moon with respect to the sun. A Julian day is 
the consecutive number of each day, beginning with January 1, 4317 BC. 

2. A period of 24 hr beginning at a specified time, as the civil day beginning 
at midnight, or the astronomical day beginning at noon. 


DeBroglie wavelength — In quantum mechanics, a wavelength (A) attributed 
to a particle by virtue of its momentum. In general 


h 1-v? 


A= h/mv= ¥ 
eM m,v ce? 


where m is the observed mass of the particle, m, is its rest mass, v is its velocity, 
cis the velocity of light, and h is Planck’s constant. 


Debye-Falkenhagen effect — The increase in the conductance of an electro- 
lytic solution produced by alternating currents of sufficiently high frequencies 
over that observed with low frequencies or with direct current. 
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Debye length — A theoretical length which describes the maximum separa- 
tion at which a given electron will be influenced by the electric field of a given 
positive ion. Sometimes referred to as the Debye shielding distance or plasma 
length. 

It is well known that charged particles interact through their own electric 
fields. In addition, Debye has shown that the attractive force between an elec- 
tron and ion which would otherwise exist for very large separations is indeed 
cut off for a critical separation due to the presence of other positive and nega- 
tive charges in between. This critical separation or Debye length decreases for 
increased plasma density. 


Decay — Diminution of a radioactive substance due to nuclear emission of 
alpha or beta particles, gamma rays or positrons. 


Decay constant — 1. = attenuation constant. 2. (symbol A) A constant relat- 
ing the instant rate of radioactive decay of a radioactive species to the number 
of atoms N present at a given time t. Thus, 


= (2N/8t) = AN 
If N, is the number of atoms present at time zero then 
N=N,e7*t 


Decay product — A nuclide resulting from the radioactive disintegration of 
a radionuclide, being formed either directly or as the result of succssive trans- 
formations in a radioactive series. Also called daughter, daughter element. 

A decay product may be either radioactive or stable. 


Decl — A prefix meaning one tenth or 10-'. Symbol is d. 


Decibel (abbr. db) — 1. A dimensionless measure of the ratio of two powers, 
equal to 10 times the logarithm to the base 10 of the ratio of two powers P,/ 
P,. One tenth of a bel. 

The power P, may be some reference power; in electricity, the reference 
power is sometimes taken as 1 milliwatt (abbr. dbm); in acoustics, the decibel 
is often taken as 20 times the common logarithm of the sound pressure ratio, 
with the reference pressure as 0.0002 dyn/cm?. 


Declination — 1. (symbol d) Angular distance north or south of the celestial 
equator; the arc of an hour circle between the celestial equator and a point on 
the celestial sphere, measured northward or southward from the celestial equa- 
tor through 90°, and labeled N or S to indicate the direction of measurement. 
2. (symbol iD) Magnetic declination. See Equatorial system. 


Decomposition is the chemical separation of a substance into two or more 
substances, which may differ from each other and from the original substances. 


Definite proportions, law of — In every sample of each compound substance 
the proportions by weight of the constituent elements are always the same. 


Degree — Angle subtended at the center by a circular arc which is 1/360 of 
the circumference. 


Degree of association (1 — 2) — The degree of association of an electrolytic 
solution is the percentage of ions associated into nonconducting species, such 
as ion-pairs. 


Degree of dissociation (or ionization) in general, a — The degree of dissocia- 
tion (or ionization) of an electrolytic solution is the percentage of solute (or 
electrolyte) in the dissociated (or ionized) state in solution. Classically this de- 
gree is obtained from conductance measurements from the ratio, A/A, where A, 
is the equivalent conductance an electrolytic solution would have at some finite 
concentration if it were completely dissociated into ions at that concentration 
if it were completely dissociated into ions at that concentration. (See ionogens). 
This symbol is also used to denote the fraction of free ions in a solution when 
simple ions, ion pairs, and clusters higher than ion pairs are present. (See ion- 
ophores). 


Degree of freedom — The number of the variables determining the state of 
a system (usually pressure, temperature, and concentrations of the components) 
to which arbitrary values can be assigned. 


Deka — A prefix meaning ten or 10'. Symbol is da. 
Delayed neutrons — Neutrons emitted by excited nuclei in a radioactive proc- 


ss, So called because they are emitted an appreciable time after the fission. 
Compare prompt neutrons. 
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Delta ray — 1. An electron ejected by recoil when a rapidly moving alpha 
particle or other charged particle passes through matter. 2. By extension any 
secondary ionizing particle ejected by recoil when a primary particle passes 
through matter. 


Density — Concentration of matter, measured by the mass per unit volume. 
Dimensions, [m 1°’). 


Density (of film) — The logarithm of the reciprocal of the optical transmis- 
sion of the film. 


Depletion layer — In a semiconductor, a region in which the mobile carrier 
charge density is insufficient to neutralize the net fixed charge density of donors 
and acceptors. Also called barrier. 


Detenation wave — A shock wave in a combustible mixture, which originates 
as a combustion wave. 


Deuterium (symbol D, d) — A heavy isotope of hydrogen having one proton 
and one neutron in the nucleus. 

The symbol D is often used to designate deuterium in compounds, as HDO 
for molecules of that composition. Official chemical nomenclature uses the 
designation d with a number which designates the carbon atom to which the 
deuterium is bound; e.g., 2-d propane designates CH; CHDCH;. 


Deuteron — Nucleus of the deuterium atom or the ion of deuterium. Its 
structure — one neutron and one proton. 


Dewpoint — The temperature to which a given parcel of air must be cooled 
at constant pressure and constant water-vapor content in order for saturation 
to occur; the temperature at which the saturation vapor pressure of the parcel 
is equal to the actual vapor pressure of the contained water vapor, Any further 
cooling usually results in the formation of dew or frost. Also called dewpoint 
temperature. 

When this temperatue is below 0°C, it is sometimes called the frost point. 


Diabatic process — A process in a thermodynamic system in which there is 
a transfer of heat across the boundaries of the system. 
Diabatic process is preferred to nonadiabatic process. 


Diamagnetic materials — Are those within which an externally applied mag- 
netic field is slightly reduced because of an alteration of the atomic electron 
orbits produced by the field. Diamagnetism is an atomic-scale consequence of 
the Lenz law of induction. The permeability of diagmagnetic materials is 
slightly less than that of empty space. 


Dielectric — A material having a relatively low electrical conductivity; an 
insulator; a substance that contains few or no free electrons and which can 
support electrostatic stresses. The principal properties of a dielectric are its die- 
lectric constant (the factor by which the electric field strength in a vacuum 
exceeds that in the dielectric for the same distribution of charge), its dielectric 
loss (the amount of energy it dissipates as heat when placed in a varying electric 
field), and its dielectric strength (the maximum potential gradient it can stand 
without breaking down). 3 

In an electromagnetic field, the centers of the nonpolar molecules of a dielec- 
tric are displaced, and the polar molecules become oriented close to the field. 
The-net effect is the appearance of charges at the boundaries of the dielectric. 
The frictional work done in orientation absorbs energy from the field which 
appears as heat. When the field is removed the orientation is lost by thermal 
agitation and so the energy is not regained. If free-charge carriers are present 
they too can absorb energy. 

A good dielectric is one in which the absorption is a minimum. A vacuum is 
the only perfect dielectric. The quality of an imperfect dielectric is its dielectric 
strength; and the accumulation of charges within an imperfect dielectric is 
termed dielectric absorption. 


Dielectric constant (symbol «) — for a given substance, the ratio of the ca- 
pacity of a condenser with that substance as dielectric to the capacity of the 
same condenser with a vacuum for dielectric. It is a measure, therefore, of the 
amount of electrical charge a given substance can withstand at a given electric 
field strength; it should not be confused with dielectric strength. 

The dielectric constant ¢ is a function of temperature and frequency and is 
wirtten as a complex quantity 


e=e'—ie” 


where ¢’ is the part that determines the displacement current and e” the dielectric 
absorption (see dielectric), For a nonabsorbing, nonmagnetic material e’ is 
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equal to the square of the index of refraction and the relation holds only at the 
particular frequency where these conditions apply. 


F= QQ’ 


er 


where F is the force of attraction between two charges Q and Q’ separated by 
a distance r in a uniform medium. 


Dielectrics or insulators or nonconductors — A class of bodies supporting 
an electric strain. A charge on one part of a nonconductor is not communicated 
to any other part. 


Dielectric strength — A measure of the resistance of a dielectric to electrical 
breakdown under the influence of strong electric fields; usually expressed in 
volts per centimeter. Sometimes called breakdown potential. 


Diffraction — That phenomena produced by the spreading of waves around 
and past obstacles which are comparable in size to their wavelength. 


Diffraction efficiency — Ratio of energy projected into the reconstructed 
image to the energy illuminating the hologram. 


Diffraction fanning — The fanning out of a light or energy beam as it pours 
through a very narrow aperture (opening). 


Diffraction grating — If s is the distance between the rulings, d the angle of 
diffraction, then the wave length where the angle of incidence is 90% is (for 
the nth order spectrum), 


= ssind 


If i is the angle of incidence, d the angle of diffraction, s the distance between 
the rulings, n the order of the spectrum, the wave length is, 


nae (sin i+ sin d). 
A mask or special aperture used to break up a white light beam or composite 
energy beam into its various spectral components through the mechanism of 


diffraction. 
Diffuse reflection — Scattering at all angles from the point of reflection. 


Diffuse sky radiation — Solar radiation reaching the earth’s surface after 
having been scattered from the direct solar beam by molecules or suspensoids 
in the atmosphere. Also called the skylight, diffuse skylight, sky radiation. 

Of the total light removed from the direct solar beam by scattering in the 
atmosphere (approximately 25% of the incident radiation), about two-thirds 
ultimately reaches the earth as diffuse sky radiation. 


Diffusion — If the concentration (mass of solid per unit volume of solution) 
at one surface of a layer of liquid is d, and at the other surface d;, the thickness 
of the layer h and the area under consideration A, then the mass of the sub- 
stance which diffuses through the cross-section A in time t is, 


where A is the coefficient of diffusion. 


Diffusion Coefficient — If the concentration (mass of solid per unit volume 
of solution) at one surface of a layer of liquid is d,, and at the other surface 
d,, the thickness of the layer is h, the area under consideration is A, and the 
mass of a given substance which diffuses through the cross section A in time t 
is m, then the diffusion coefficient is defined as 


mh 


Se id perd 


Diffusivity — A measure of the rate of diffusion of a substance, expressed 
as the diffusivity coefficient K. When K is constant, the diffusion equation is 


8q 
= n= iK VA 
ty CH: 
where q is the substance diffused; ¥? is the Laplacian operator; and t is time. 
The diffusivity has dimensions of a length times a velocity; it varies with the 
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property diffused, and for any given property it may be considered a constant 
or a function of temperature, space, etc., depending on the context. Also called 
coefficient of diffusion. See conductivity, kinematic viscosity, exchange coef- 
ficients. 

In the case of molecular diffusion the length dimension is the mean free path 
of the molecules. By analogy, in eddy diffusion, length becomes the mixing 
length. The coefficient is then called the eddy diffusivity, and is in general 
several orders of magnitude larger than the molecular diffusivity. 


Diffusivity of heat — is given by A in the equation 


dH 


Wikoes ‘ar 
at Asd ax dy dz 
where dH is the quantity of heat passing through the area dy dz in the direction 
of x in a time dt. The rate of variation of temperature along x is given by dT/ 
dx, s is specific heat and d, density. Dimensions, [I? t—']. 


Dimensional formulae — If mass, length, and time are considered funda- 
mental quantities, the relation of other physical quantities and their units to 
these three may be expressed by a formula involving the symbols I-m and t 
respectively, with appropriate exponents. For example; the dimensional for- 
mula for volume would be expressed, [1°]; velocity, [t~']; force [mlt~?]. Other 
fundamental quantities used in dimensional formulae may be indicated as fol- 
lows: 6, temperature, ¢ the dielectric constant of a vacuum; py, the magnetic 
permeability of a vacuum. 


Diminution of pressure at the side of a moving stream — If a fluid of density 
d moves with a velocity v, the dimunution of pressure due to the motion is 
(neglecting viscosity), 


p='%dv’ 


Dip — The angle measured in a vertical plane between the direction of the 
earth’s magnetic field and the horizontal. 


Dipole — (1) A combination of two electrically or magnetically charged par- 
ticles of opposite sign which are separated by a very small distance. (2) Any 
system of charges, such as a circulating current, which has the properties that: 
(a) no forces act on it in a uniform field; (b) a torque proportional to sin 0, 
where @ is the angle between the dipole axis and a uniform field, does act on 
it; (c) it produces a potential which is proportional to the inverse square of the 
distance from it. 


Dipole moment — A mathematical entity; the product of one of the charges 
of a dipole unit by the distance separating the two dipolar charges. In terms of 
the definition of a dipole (2), the dipole moment p is related to the torque T, 
and the field strength E (or B) through the equation: 


T=pxE 


Dipole moment, molecular — It is found from measurements of dielectric 
constant (i.e. by its temperature dependence, as in the Debye equation for total 
polarization) that certain molecules have permanent dipole moments. These 
moments are associated with transfer of charge within the molecule and provide 
valuable information as to the molecular structure. 


Directly ionizing particles — are charged particles (electrons, protons, alpha 
particles, etc.) having sufficient kinetic energy to produce ionization by colli- 
sion. 


Direct solar radiation — In actinometry, that portion of the radiant energy 
received at the instrument direct from the sun, as distinguished from diffuse 
sky radiation, effective terrestrial radiation, or radiation from any other 
source. See global radiation. 

Direct solar radiation is measured by pyrheliometers. 


Dispersion — The difference between the index of refraction of any sub- 
stance for any two wave lengths is a measure of the dispersion for these wave 
lengths, called the coefficient of dispersion. 


Dispersion forces — The force of attraction between molecules possessing 
no permanent dipole. The interaction energy is given by 


where h is Planck’s constant, V. a characteristic frequency of the molecule, r 
the distance between the molecules, and a the polarizability. 
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Dispersive power — If n, and n; are the indices of refraction for wave lengths 
J, and A, and n the mean index or that for sodium light, the dispersive power 
for the specified wave length is, 


iim 


n= 1 


Displacement is a reaction in which an elementary substance displaces and 
sets free a constituent element from a compound. 


Displacement or elongation at any instant. The distance of a vibrating or 
oscillating particle from its position of equilibrium. 


Dissociation-field effect — The increased dissociation (or ionization) of the 
molecules of weak electrolytes under the influence of high electrical fields (po- 
tential gradients). 


Distribution law — A substance distributes itself between two immiscible 
solvents so that the ratio of its concentrations in the two solvents is approxi- 
mately a constant (and equal to the ratio of the solubilities of the substance in 
each solvent). The above statement requires modification if more than one mo- 
lecular species is formed. 


Donor — In transistors, the N-type semiconductor, the electrode containing 
impurities which increase the number of available electrons. Contrast acceptor. 


Doppler broadening — The broadening of either an emission line or an ab- 
sorption line due to random motions of molecules of the gas that is emitting 
or absorbing the radiant energy. See pressure broadening. 

In the case of an emitting gas, for example, those molecules which are ap- 
proaching the observer as they emit quanta of radiant energy will, because of 
the Doppler effect, appear to send out a train of waves of slightly shorter wave- 
length than that characteristic of a stationary molecule, while receding mole- 
cules will appear to emit slightly longer wavelengths. The net effect, averaged 
over many molecules, is to superimpose, on the natural line width, a bell- 
shaped broadening that is proportional to the square root of the absolute tem- 
perature of the gas. 


Doppler effect — The change in frequency with which energy reaches a re- 
ceiver when the receiver and the energy source are in motion relative to each 
other. Also called Doppler shift. 

In the case of sound, or any other wave motion where a real medium of 
propagation exists (excepting, therefore, light and other electromagnetic radia- 
tions) one must distinguish two principal cases: If the source is in motion with 
speed v relative to a medium which propagates the waves in question at speed 
c, then the resting observer receives waves emitted with actual frequency f as if 
they had a frequency f’ given by the Doppler equation 


f =f/[1 + (v/c)] 


where the positive sign refers to the case of the source receding from the ob- 
server, and vice versa for the negative sign. If, on the other hand, the source is 
at rest relative to the propagating medium while the observer moves with speed 
v relative to the source, 


f =f[1 + (v/c)] 


where the positive sign now refers to the case of observer approaching the 
source. 


For electromagnetic radition, 
f/f = [1 + (v/c)]/[1 * (v/c)} 


where the top signs represent the source receding from the observer and the 
bottom signs, approaching the observer. 


Dosimeter — 1. An instrument for measuring the ultraviolet in solar and sky 
radiation. Compare actinometer. 2. A device, worn by persons working around 
radioactive material, which indicates the dose of radiation to which they have 
been exposed. 


Double decomposition consists of a simple exchange of the parts of two sub- 
stances to form two new substances. 


Double pass tranamittance hologram — A hologram whose object wave was 
transmitted through the transparent object media to a mirror, reflected back 
through again, and recorded on the plate. 


F-102 


Dulong and Petit, law of — The specific heats of the several elements are 
inversely proportional to their atomic weights. The atomic heats of solid ele- 
ments are constant and approximately equal to 6.3. Certain elements of low 
atomic weight and high melting point have, however, much lower atomic heats 
at ordinary temperatures. 


Dynamic height — The height of a point in the atmosphere expressed in a 
unit proportional to the geopotential at that point. Since the geopotential at 
altitude z is numerically equal to the work done when a particle of unit mass is 
lifted from sea level up to this height, the dimensions of dynamic height are 
those of potential energy per unit mass. Also called geodynamic height. 

The standard unit of dynamic height H, is the dynamic meter (or geodynamic 
meter), defined as 10/sec?; it is related to the geopotential ~, the geometric 
height z in meters, and the geopotential height Z in geopotential meters by 


dy = 10dHy = 9.8dZ = gdz 


where g is the acceleration of gravity in meters per second squared. (Some 
sources prefer to give the constants 10 and 9.8 the units of meters per second 
squared so that the units of m and Z would be the same as those of the geomet- 
ric height.) The dynamic meter is about 2% longer than the geometric meter 
and the geopotential meter. One of the practical advantages of the dynamic 
height over the geometric height is that when the former is introduced into the 
hydrostatic equation the variable acceleration of gravity is eliminated. In me- 
teorological height calculations, geopotential height is more often used than 
dynamic height. 


Dynamic pressure (symbol q) = The pressure of a fluid resulting from its 
motion, equal to one-half the fluid density times the fluid velocity squared (1/ 
2e@V’). In incompressible flow, dynamic pressure is the difference between total 
pressure and static pressure. Also called kinetic pressure. Compare impact pres- 
sure. 


Dynamic Viscosity — Of a fluid, the ratio of the shearing stress to the shear 
of the motion. It is independent of the velocity distribution, the dimensions of 
the system, etc. and for a gas it is independent of pressure except at very low 
pressures. Also called coefficient of molecular viscosity, coefficient of viscos- 
ity. 

For the dynamic viscosity p of a perfect gas, the kinetic theory of gases gives 


w= 1/3 (pcl) 


where g is the gas density, c is the average speed of the random heat motion of 
the gas molecules and is proportional to the square root of the temperature, 
and L is the mean free path. For dry air at 0° C, the dynamic viscosity is about 
1,7 x 10 g/cm/sec. 

Whereas the dynamic viscosity of most gases increases with increasing tem- 
perature, that of most liquids, including water, decreases rapidly with increas- 
ing temperature. 


Dyne — The force necessary to give acceleration of one centimeter per second 
per second to one gram of mass. 


Earth Current — A large-scale surge of electric charge within the earth’s 
crust, associated with a disturbance of the ionosphere. 

Current patterns of quasi-circular form and extending over areas the size of 
whole continents have been identified and are known to be closely related to 
solar-induced variations in the extreme upper atmosphere. 


Eddy current — A current induced in a mass of conducting material by a 
varying magnetic field. Also called Foucault current. 


Eddy viscosity — The turbulent transfer of momentum by eddies giving rise 
to an internal fluid friction, in a manner analogous to the action of molecular 
viscosity in laminar flow, but taking place on a much larger scale. 

The value of the coefficient of eddy viscosity (an exchange coefficient) is of 
the order of 10* cm?/sec, or 100,000 times the molecular kinematic viscosity. 


Effective neutron cycle time — The lifetime of an average neutron within a 
reactor from the time it is produced to the time it is fission captured. 
This average takes into account delayed as well as prompt neutrons. 


Effective radius of the earth — A fictitious value for the radius of the earth, 
used in place of the geometrical radius to correct for atmospheric refraction 
when the index of refraction in the atmosphere changes linearly with height. 
See modified index of refraction. 

Under conditions of standard refraction the effective radius of the earth is 
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8.5 x 10° m, or four thirds the geometrical radius. If the effective radius is used 
in ray tracing diagrams, the rays may be drawn as though they were traveling 
in straight lines. 


Effective terrestrial radiation — The amount by which outgoing infrared ter- 
restrial radiation of the earth’s surface exceeds downcoming infrared counter- 
radiation from the atmosphere. Also called nocturnal radiation, effective radia- 
tion. See Actinometer. 

It is to be emphasized that this amount is a positive quantity, of the order 
of several tenths of a langley per minute, at all times of day (except under 
conditions of low overcast clouds). It typically attains its diurnal maximum 
during the midday hours when high soil temperatures create high rates of out- 
going terrestrial radiation. (For this reason the synonym nocturnal radiation is 
apt to lead to slight confusion.) However, in daylight hours the effective terres- 
trial radiation is generally much smaller than the insolation, while at night it 
typically dominates the energy budget of the earth’s surface. 


Einstein theory for mass-energy equivalence — The equivalence of a quantity 
of mass m and a quantity of energy E by the formula E = mc’. The conversion 
factor c? is the square of the velocity of light. 


Elastic collision — A collision between two particles in which no change 
occurs in the internal energy of the particles, or in the sum of their kinetic 
energies. Commonly referred to as a billiard-ball collision. 


Elasticity — The property by virtue of which a body resists and recovers 
from deformation produced by force. 


Elastic limit — The smallest value of the stress producing permanent altera- 
tion. 


Elastic moduli — 
Young’s modulus by stretching — If an elongation s is produced by the weight 
of the mass m, ina wire of length I, and radius r, the modulus, 


Young’s modulus by bending, bar supported at both ends. If a flexure s is 
produced by the weight of mass m, added midway between the supports spear- 
ated by a distance | for a rectangular bar with vertical dimensions of cross- 
section a and horizontal dimension b, the modulus is, 


m= mel? 
4sa*b 
For a cylindrical bar of radius r, 
M = mg 
12mr*s 


For a bar supported at one end. In the case of a rectangular bar as described 
above, 


M= 4mgl* 
sa*b 
For a round bar supported at one end, 
3 
M= 4megl 
3ar*s 


Modulus of rigidity — If a couple C (= mgx) produces a twist of 6 radians in 
a bar of length | and radius r, the modulus is 


Manze 


m6 


The substitution in the above formulae for the elastic coefficients of m in 
grams, g in cm/sec?, |, a, b, andr in cm, s in cm, and C in dyne-cm will give 
moduli in dyn/cm?. The dimensions of elastic moduli are the same as of stress, 
[ml-' 7]. 

Coefficient of restitution — Two bodies moving in the same straight line, 
with velocities v, and v2 respectively, collide and after impact move with veloc- 
ities v, and v,. The coefficient of restitution is 


V4 - V3 


C= 


V3 My 
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Electret n — A piece of dielectric material that has a permanent electric po- 
larity; the electrostatic analog of a permanent magnet. 


Electric dipole — A pair of equal and opposite charges an infinitesimal dis- 
tance apart. 


Electric field intensity is measured by the force exerted on unit charge. Unit 
field intensity is the field which exerts the force of one dyne on unit positive 
charge. Dimensions, [e"'/? m‘/7 1"'7 t-9; . [w'/? m'71'? tJ. 

The field intensity or force exerted on unit charge at a point distant r from a 
charge q in a vacuum 


H 


wT 
2 


If the dielectric in the above cases is not a vacuum the dielectric constant € 
must be introduced. The formula becomes 


‘The value of « is frequently considered unity for air. If the dielectric constant 
of a vacuum is considered unity the value for air at 0°C and 760 mm pressure 
is 1.000576. 


Electric potential — The work per unit charge spent in moving a charged 
body in an electric field from a reference point to a point of interest (P). Com- 
monly, the reference point is chosen as infinity. The potential (V) is positive if 
work is done on the charge and negative if work is required of the charge to 
move in the existing field. Analytically, assuming an electric field of intensity 
E; 


V= s? E-ds 


where ds is a vector element of the path from © to P. 


Electrochemical equivalent of an ion is the mass liberated by the passage of 
unit quantity of electricity. 


Electrolysis — If a current i flows for a time t and deposits a metal whose 
electrochemical equivalent is e, the mass deposited is 


m = eit 


The value of e is usually given for mass in grams, i in amperes and t in 
seconds. 


Electrolytic cell constant, J. — The cell constant of an electrolytic cell is the 
resistance in ohms of that cell when filled with a liquid of unit resistance. 


Electrolytic dissociation or ionization theory — When an acid, base or salt 
is dissolved in water or any other dissociating solvent, a part or all of the mol- 
ecules of the dissolved substance are broken up into parts called ions, some of 
which are charged with positive electricity and are called cations, and an equiv- 
alent number of whch are charged with negative electricity and are called an- 
ions. 


Electrolytic solution tension theory (or the Helmholtz double layer theory) 
— When a metal, or any other substance capable of existing in solution as ions, 
is placed in water or any other dissociating solvent, a part of the metal or other 
substances passes into solution in the form of ions, thus leaving the remainder 
of the metal or substances charged with an equivalent amount of electricity of 
opposite sign from that carried by the ions. This establishes a difference in 
potential between the metal and the solvent in which it is immersed. 


Electromagnetic radiation — Energy, propagated through space or through 
material media in the form of an advancing disturbance in electric and magnetic 
fields existing in space or in the media. The term radiation, alone, is used com- 
monly for this type of energy, although it actually has a broader meaning. Also 
called electromagnetic energy or simply radiation. See Electromagnetic 
spctrum. 


Electromagnetic spectrum — The ordered array of known electromagnetic 
radiations, extending from the shortest cosmic rays, through gamma rays, X- 
rays, ultraviolet radiation, visible radiation, infrared radiation, and including 
microwave and all other wavelengths of radio energy See Ebsorption spectrum. 

The division of this continuum of wavelengths (or frequencies) into a number 
of named subportions is rather arbitrary and, with one or two exceptions, the 
boundaries of the several subportions are only vaguely defined. Nevertheless, 
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to each of the commonly identified subportions there correspond characteristic 
types of physical systems capable of emitting radiation of those wavelengths. 
Thus, gamma rays are emitted from the nuclei of atoms as they undergo any 
of several types of nuclear rearrangements; visible light is emitted, for the most 
part, by atoms whose planetary electrons are undergoing transitions to lower 
energy states; infrared radiations are associated with characteristic molecular 
vibrations and rotations; and radio waves, broadly speaking, are emitted by 
virtue of the accelerations of free electrons as, for example, the moving elec- 
trons in a radio antenna wire. 


Electromotive force is defined as that which causes a flow of current. The 
electromotive force of a cell is measured by the maximum difference of poten- 
tial between its plates. The electromagnetic unit of potential difference is that 
against which one erg of work is done in the transrer of electromagnetic unit 
quantity. The volt is that potential difference against which one joule of work 
is done in the transfer of one coulomb. One volt is equivalent to .0° electro- 
magnetic units of potential. The international volt is the electrical potential 
which when steadily applied to a conductor whose resistance is one interna- 
tional ohm will cause a current of one international ampere to flow. The inter- 
national volt = 1.00033 absolute volts. The electromotive force of a Weston 
standard cell is 1.0183 int. volts at 20°C. Dimensions, [e'/? m' tJ, [u’/? m‘? 
pe tI. 


Electromotive series is a list of the metals arranged in the decreasing order 
of their tendencies to pass into ionic form by losing electrons. 


Electron — The electron is a small particle having a unit negative electrical 
charge, a small mass, and a small diameter. Its charge is (4.80294 +0.00008) x 
10-'° absolute electrostatic units, its mass. ',s3, that of the hydrogen nucleus, 
and its diameter about 10°’? cm. The electron has a rest mass of 0.9109534 
10-°°kg and a magnetic moment of 9.284832 x 10°*J T-', Every atom consists 
of one nucleus and one or more electrons. Cathode rays and Beta rays are 
electons. 


Elecron-volt (ev) — Energy acquired by any charged particle carrying unit 
electronic charge when it falls through a potential difference of one volt. 1 
electron-volt = (1.60207 +0.00007 x 10°’? erg or 1.6020 x 10°° joule. Multiples 
of this unit are also in common use: the kilo-, million-, and billion electron- 
volt. 1 kev = 10°ev; 1 mev = 10%ev; and 1 bev = 10’ ev. 

An ev is associated through the Planck constant with a photon of wave length 
1.2395 um. 


Electrophoretic effect — The slowing down owing to interionic attraction 
and repulsion, of the movement of an ion with its solvent molecules in the 
forward direction by ions of opposite charge with their solvent molecules mov- 
ing in the reverse direction under an applied electrical field (potential gradient). 


Electrostatic unit — 1. In the cgs system the measure of electrostatic charge, 
defined as a charge which, if concentrated at one point in a vacuum, would 
repel, with a force of 1 dyn, an equal and like charge placed 1 cm away. 2. 
(pl.) A system of electrical units based on the electrostatic unit. 


Elements are substances which cannot be decomposed by the ordinary types 
of chemical change, or made by chemical union. 


Elliptical polarization — The polarization of a wave radiated by an electric 
vector rotating in a plane and simultaneously varying in amplitude so as to 
describe an ellipse. 


Elongation — In tensile testing the elongation of a specimen is the increase 
in gage length, after rupture, referred to the original gage length. It is reported 
as percentage elongation. 


Emission spectrum — The array of wavelengths and relative intensities of 
electromagnetic radiation emitted by a given radiator. 

Each radiating substance has a unique, characteristic emission spectrum, just 
as every medium of transmission has its individual absorption spectrum. 


Emissive power or emissivity is measured by the energy radiated from unit 
area of a surface in unit time for unit difference of temperature between the 
surface in question and surrounding bodies. For the cgs system the emissive 
power is given in ergs per second per square centimeter with the radiating sur- 
face at 1° absolute and the surroundings at absolute zero. See Radiation for- 
mula. 


Emissivity (symbol Eo) — A Property of a material, measured as the emit- 
tance of a specimen of the material that is thick enough to be completely 


opaque and has an optically smooth surface. 


Emittance (symbol E, ¢) — 1. The radiant flux per unit area emitted by a 
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body. 2. The ratio of the emitted radiant flux per unit area of a sample to that 
of a black body radiator at the same temperature and under the same condi- 
tions. 
Spectral emittance refers to emittance measured at a specified wavelength. 
Because of the two common meanings of emittance, it should be defined 
when used unless the context allows no misinterpretation. 


Emulsion — The coating on a film or plate which is sensitive to the light 
illuminating it. 


Enantiotropic — Crystal capable of existing in reversible equilibrium with 
each other. 


Energy — The capability of doing work. Potential energy is energy due to 
position of one body with respect to another or to the relative parts of the same 
body. Kinetic energy is energy due to motion. Cgs units, the erg, the energy 
expended when a force of 1 dyn acts through a distance of 1 cm; the joule is 1 
x 10’ ergs. Dimensions, [ml? t~’]. 

The potential energy of a mass m, raised through a distance h, where g is 
the acceleration due to gravity is 


E = mgh. 
The kinetic energy of mass m, moving with a velocity v, is 
E = “mv? 


Energy will be given in ergs if m is in grams, g in centimeters per second 
square, h in centimeters and v in centimeters per second. 


Energy of a charge in ergs where Q is the charge and V the potential in 
electrostatic units. 


E=%QV 


Energy of the electric field — If H is the electric field intensity in electrostatic 
units and K the specific inductive capacity, the energy of the field in ergs per 
cm? is 


KH? 
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Energy of rotation — If a mass whose moment of inertia about an axis is I, 
rotates with angular velocity w about this axis, the kinetic energy of rotation 
will be, 


E 


Yalw? 


Energy will be given in ergs if I is in g-cm? and w in radians per second. 


Enthalpy, or heat content, is a thermodynamic quantity. It is equal to the 
sum of the internal energy of a system plus the product of the pressure-volume 
work done on the system. Thus : 


H=E + pv 
where 
enthalpy or heat content 
internal energy of the system 


pressure 
volume. 


<Uumm 


Entropy — |. A measure of the extent to which the energy of a system is 
unavailable. A mathematically defined thermodynamic function of state, the 
increase in which gives a measure of the energy of a system which has ceased 
to be available for work during a certain process 

ds = (du + pdv)/T > dq/T 
where s is specific entropy; us is specific internal energy; p is pressure; v is 
specific volume; T is Kelvin temperature; and q is heat per unit mass. For re- 
versible processes, 
ds. = dq/T 


In terms of potential temperature 0, 


ds = fy (de/e) 
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where cp is the specific heat at constant pressure. See third law of thermody- 
namics. 

In an adiabatic process, the entropy increases if the process is irreversible 
and remains unchanged if the process is reversible. Thus, since all natural proc- 
esses are irreversible. and remains unchanged if the process is reversible. Thus, 
since all natural processes are irreversible, it is said that in an isolated system 
the entropy is always increasing as the system tends toward equilibrium, a state- 
ment which may be considered a form of the second law of thermodynamics. 

2. In communication theory, average information content. 


Ephemeris day — 86,400 ephemeris seconds. See Ephemeris time. 


Ephemeris second (unit of time) — is exactly 1/31 556 925.974 7 of the trop- 
ical year of 1900, January, 0 days, and 12 hr ephemeris time. 


Ephemeris time (abbr. E.T.) — The uniform measure of time defined by the 
laws of dynamics and determined in principle from the orbital motions of the 
planets, specifically the orbital motion of the earth as represented by New- 
comb’s Tables of the Sun. Compare universal time. 

Beginning with the volume for 1960 the American Ephemeris and Nautical 
Almanac uses ephemeris time as the tabular argument in the fundamental 
ephemerides of the sun, moon, and planets. 

A gravitational ephemeris expresses the position of a celestial body as a func- 
tion of ephemeris time; and, at any instant, the measure of ephemeris time is 
the value of the argument at which the ephemeris position is the same as the 
actual position at the instant. The ephemeris time at any instant is obtained 
from observation by directly comparing observed position of the sun, moon, 
and planets with graviatational ephemerides of their coordinates; observations 
of the moon are the most effective and expeditious for this purpose. An accu- 
rate determination, however, requires observations over a more or less extended 
period; in practice, it takes the form of determining the time correction AT that 
must be applied to universal time (U.T.) to obtain ephemeris time: 


E.T. = U.T. + aT 


The universal time at any instant may be obtained with little delay from obser- 
vations of the diurnal motions. 

The fundamental epoch from which ephemeris time is reckoned is the epoch 
that Newcomb designated as 1900 January 0, Greenwich mean noon, but which 
actually is 1900 January 0 day 12 hr E.T.; the instant to which this designation 
is assigned is the instant near the beginning of the calendar year A.D. 1900 
when the geometric mean longitude of the Sun referred to the mean equinox 
of date was 279 degrees 41 minutes 48.04 seconds. Ephemeris time is the meas- 
ure of time in which Newcomb’s Tables of the Sun agree with observation. 

The primary unit of ephemeris time is the tropical year, defined by the mean 
motion of the sun in longitude at the epoch 1900 January 0 day 12 hr E.T.; its 
length in ephemeris days is determined by the coefficient of T in Newcomb’s 
expression for the geometric mean longitude of the sun L referred to the mean 
equinox of date, given among the elements of the sun. 


Equatorial system — A set of celestial coordinates based on the celestial 
equator as the primary great circle; usually declination and hour angle or sid- 
ereal hour angle. Also called equinoctial system of coordinates, celestial equato 
system of coordinates. 


Equilibrium, chemical — A state of affairs in which a chemical reaction and 
its reverse reaction are taking place at equal velocities, so that the concentra- 
tions of reacting substances remain constant. 


Equilibrium constant — The product of the concentrations (or activities) of 
the substances produced at equilibrium in a chemical reaction divided by the 
product of concentrations of the reacting substances, each concentration raised 
to that power which is the coef*icient of the substance in the chemical equation. 


Equivalent conductance of an electrolyte is defined as the conductance of a 
volume of solution containing one equivalent weight of dissolved substance 
when placed between two parallel electrodes 1 em apart, and large enough to 
contain between them all of the solution. ‘ is never determined directly, but is 
calculated from the specific conductance. If C is the concentration of a solution 
in gram equivalents per liter, then the concentration per cubic centimeter is C/ 
1000, and the volume containing one equivalent of the solute is; therefore, 
1000/C. Since L;-is the conductance of a centimeter cube of the solution, the 
conductance of 1000/C cc, and hence ‘ will be 


4 1000L, 
Cc 


Equivalent temperature — 1. Isobaric equivalent temperature; the tempera- 
ture that an air parcel would have if all water vapor were condensed out at 
“constant pressure, the latent heat released being used to heat the air, 
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La LN: (Lw/e,T)| 


where T,, is the isobaric equivalent temperature; T is the temperature; w is the 
mixing ratio; L is the latent heat: and c, is the specific heat of air at constant 
pressure. 2, Adiabatic equivalent temperature; The temperature that an air par- 
cel would have after undergoing the following (physically unrealizable) process: 
dry-adiabatic expansion until saturated; pseudoadiabatic expansion until all 
moisture is precipitated out; dry-adiabatic expansion until saturated; pseudoad- 
iabatic expansion until saturated; pseudoadiabatic expansion until all moisture 
is precipitated out; dry-adiabatic compression to the initial pressure. This is the 
equivalent temperature as read from a thermodynamic chart and is always 
greater than the isobaric equivalent temperature: 


Meus =Texp (Lw/c,T) 


where T,,, is the adiabatic equivalent temperature. Also called pseudoequiva- 
lent temperature. 


‘Equivalent weight or combining weight of an element or ion is its atomic or 
formula weight divided by its valence. Elements entering into combination al- 
ways do so in quantities proportional to their equivalent weights. 

In oxidation-reduction reactions the equivalent weight of the reacting sub- 
stances is dependent upon the change in oxidation number of the particular 
substance. 


erg — The unit of energy or work in the centimeter-gram-second system; the 
work performed by a force of 1 dyn acting through a distance of 1 cm. 


Escape velocity — The radial speed which a particle or larger body must 
attain in order to escape from the gravitational field of a planet or star. When 
friction is neglected, the escape velocity is 


af2Gmir 


where G is the universal gravitational constant m is the mass of the planet or 
star; and r is the radial distance from the center of the planet or star. Also 
called escape speed. 


Ettinghausen’s effect (Von Ettinghausen’s) — When an electric current flows 
across the lines of force of a magnetic field an electromotive force is observed 
which is at right angles to both the primary current and the magnetic field: a 
temperature gradient is observed which has the opposite direction to the Hall 
electromotive force. 


Eutectic — A term applied to the mixture of two or more substances which 
has the lowest melting point. 


Exchange coefficients — Coefficients of eddy flux (e.g., of momentum, heat, 
water vapor, etc) in turbulent flow, defined in analogy to those of the kinetic 
theory of gases (see eddy). Also called austausch coefficients, eddy coefficients, 
interchange coefficients. 

The exchange-coefficient hypothesis states that the mean eddy flux per unit 
area of a conservative quantity (suitably expressed) is proportional to the gra- 
dient of the mean value of this quantity, that is, 


Mean flux per unit area = - C, (dE/dN) 


where G, is the exchange coefficient; E is the mean value of the quantity; and 
N is the direction normal to the surface. In strict analogy to molecular proper- 
ties C, would be constant, for turbulent flow C, turns out to depend on time 
and location. See eddy viscosity diffusivity. 


Expansion of gases — Charles’ Jaw or Gay-Lussac’s law — The volume of a 
gas at constant pressure increases proportionately to the absolute temperature. 
If V, and V, are volumes of the same mass of gas at absolute temperatures, T, 
and T;, 


ve 
Vi Ts 


For an original volume V, at 0°C the volume at t° C (at constant pressure) 
is 


V,= Vo (1 + 0.003678). 
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General law for gases — 


) 


where Pp., Ve» PD. V represent the pressure and volume at 0° and t°C or 


= . t 
PrYt ~ PoYo (: "4 273 


where pi, Vv, and T, represent pressure, volume and absolute temperature in 
one case and pz, V2 and T; the same quantities for the same mass of gas in 
another. 


The law may also be expressed: 
pv = RmT 


where m is the mass of gas at absolute temperature T. R is the gas constant 
which depends on the units used. Boltzmann’s molecular gas constant is ob- 
tained by expressing m in terms of the number of molecules. 

For volume in cm?, pressure in dynes per cm? and temperature in Centigrade 
degrees on the absolute scale R = 8.3136 10’. 


Reduction of a gas volume to 0°C, 760 mm pressure: — If V is the original 
volume at 0°C and 760 mm pressure will be, 


a ee Rae 2's 
° (1 +at) 760 


If dis the original density the density at 0°C and 760 mm pressure will be 


= 760 
d, =d(1 +at) Te 


a = 0.00367 approximately. 
Extinction coefficient — The extinction coefficient e is identified as 


dl = - el dx 
or 


— —EX 
[=I 


where I is the illuminance (luminous flux density) at the selected point in space, 
I, is the illuminance at the light source, and x is the distance from the source. 

When so used, the extinction coefficient equals the sum of the medium’s 
absorption coefficient and scattering coefficient, each computed as a weighted 
average over all wavelengths in the visible spectrum. As long as scattering ef- 
fects are primary, a in the lower atmosphere, the value of the extinction coef- 
ficient is a function of the particle size of atmospheric suspensoids. It varies in 
order of magnitude from 10/km with very low visibility to 0.01/km in very 
clear air. 


Extinction cross section = scattering cross section. 


Extraterrestrial radiation — In general, solar radiation received just outside 
the earth’s atmosphere. 


Fahrenheit temperature scale (abbr. F) — A temperature scale with the ice 
point at 32° and the boiling point of water at 212°. 

Conversion with the Celsius (centrigrade) temperature scale (abbr. C) is by 
the formula 


Fi=i9/ Siete 32 


Failing bodies — For bodies falling from rest conditions are as for uniformly 
accelerated motion except that v, = O and g is the acceleration due to gravity. 
The formulae become, air resistance neglected, 


% =et, §= 4egt? v, =apes 


For bodies projected vertically upward, if v is the velocity in projection, the 
time to reach greatest height, neglecting the resistance of the air, 


v 


t=~ 
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Greatest height, 


i 
DJ 


See Projectiles, 


Farad (unit of electric capacitance) — the capacitance of a capacitor between 
the plates of which there appears a difference of potential of 1 when it is 
charged by a quantity of electricity equal to 1 coulomb. 


Faraday, determination of (1960) By the National Bureau of Standards which 
uses an electrochemical method that dissolves, rather than deposits, silver from 
a solution. The new value, 96,516 + 2 coulombs (physical scale) or 96,489 + 2 
coulombs (chemical scale). NBS used its mass, time, and elecrical standards in 
measuring the faraday, and have found that its value agreed within 22 ppm. 
with the one obtained by an independent physical method using the omegra- 
tion. 


Faraday constant (symbol F) — The product of the Avogadro constant N, 
and the elementary charge e, F = Ne = 96,489+2 coulombs/mol. 


Faraday effect — The rotation of the plane of polarization produced when 
plane-polarized light is passed through a substance in a magnetic field, the light 
traveling in a direction parallel to the lines of force. For a given substance, the 
rotation is proportional to the thickness traversed by the light and to the mag- 
netic field strength. 


Faraday’s laws — In the process of electrolytic changes equal quantities of 
electricity charge or discharge equivalent quantities of ions at each electrode. 

One gram equivalent weight of matter is chemically altered at each electrode 
for 96,489 int. coulombs, or one faraday, of electricity passed through the elec- 
trolyte. 


Far field (diffraction pattern) — Diffraction pattern produced at a large 
range from an object which is identical to that which would be produced at an 
infinite range from the object. This is also called a Fraunhofer diffraction pat- 
tern. 


Fast neutron — A neutron of 100,000 electron-volts or greater energy. 


Fast reactor — A reactor containing no moderator, so that all the fissions 
take place at energies on the order of 100,000 electron-volts or higher. 


Femto — A prefix meaning one quadrillionth or 10’. Symbol is f. 


Fermat’s principle — The path followed by light (or other waves) passing 
through any collection of media from one specified point to another, is that- 
path for which the time of travel is least. 


Fermi (abbr. f) — A unit of length equal to 10°" cm. 


Ferrimagnetic Materials — Those in which the magnetic moments of atoms 
or ions tend to assume an ordered but nonparallel arrangement in zero applied 
field, below a characteristic temperature called the Néel Point. In the usual 
case, within a magnetic domain, a substantial net magnetization results from 
the antiparallel alignment of neighboring nonequivalent sublattices. The mac- 
roscopic behavior is similar to that in ferromagnetism. Above the Neel Point, 
these materials become paramagnetic. 


Ferrogmatic Materials — Those in which the magnetic moments of atoms or 
ions in a magnetic domain tend to be aligned parallel to one another in zero 
applied field, below a characteristic temperature called the Curie Point. Com- 
plete ordering is achieved only at the absolute zero of temperature. Within a 
magnetic domain, at absolute zero, the magnetization is equal to the sum of 
the magnetic moments of the atoms or ions per unit volume. Bulk matter, con- 
sisting of many small magnetic domains, has a net magnetization which de- 
pends upon the magnetic history of the specimen (hysteresis effect). The perme- 
ability depends on the magnetic field, and can reach values of the order of 10* 
times that of free space. Above the Currie Point, these materials become para- 
magnetic. 


First law of thermodynamics — A statement of the conservtion of energy 
for thermodynamic systems (not necessarily in equilibrium). The fundamental 
form requires that the heat absorbed by the system serve either to raise the 
internal energy of the system or to do work on the environment: 


dq = du + dw 
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where dq is the heat added per unit mass; du is the increment of specific internal 
energy; and dw is the specific work done by the system on the environment. 
Although dq and dw are not perfect differentials, their difference, dv, is always 
a perfect differential. Example of the application of this equation: in an adi- 
abatic free expansion of gas into a vacuum, all three terms are zero. 


For reversible processes the mechanical work is equal to the expansion ° 


against the pressure forces, i.e., 
dw = pdv 


where p is the pressure and v is the specific volume. For a perfect gas, the 
internal energy change is proportional to the temperature change, 


du = c,dT 


where c, is the specific heat at constant volume and T is the Kelvin temperature. 
Therefore, the form of the first law usually used in meteorological applications 
is 


dq = c,dT + pdv 
Use of the equation of state yields an alternative form, 


dq = cpdT -dp 


where c, is the specific heat at constant pressure. 
For open systems the variation of total rather than specific quantities is im- 
portant: 


dQ = dU + pdV - hdm 


where Q is the total heat; U is the total internal energy; V is the volume; m is 
the mass of the system; and h is the specific enthalpy. 

If a system contains the possibility of nonmechanical work, such as work 
done against an electric field, this work must be included in the first law. 

See Second law of thermodynamics, Third law of thermodynamics, Energy 
equations. 


Fission — The splitting of an atomic nucleus into two more-or-less equal 
fragments. 

Fission may occur spontaneously or may be induced by capture of bombard- 
ing particles. In addition to the fission fragments, neutrons and gamma rays 
are usually produced during fission. 


Fleming’s rule — A simple rule for relating the directions of the flux, motion, 
and e.m.f. in an electric machine. The forefinger, second finger and thumb, 
placed at right-angles to each other, represent respectively the directions of 
flux, e.m.f., and motion or torque. If the right hand is used the conditions are 
those obtaining in a generator and if the left hand is used the conditions are 
those obtaining in a motor. 


Fluidity — The reciprocal of viscosity. The cgs unit is the rhe, the reciprocal 
of the poise. Dimensions, [m" It]. 


Fluorescence — The property of emitting radiation as the result of absorp- 
tion of radiation from some other source. The emitted radiation persists only 
as long as the exposure is subjected to radiation which may be either electrified 
particles or waves. The fluorescent radiation generally has a longer wave length 
than that of the absorbed radiation. If the fluorescent radiation includes waves 
of the same length as that of the absorbed radiation it is termed resonance 
radiation. 


f/n or f number (of optics) — The ratio of effective focal length to lens 
diameter. 


Focal length — The distance between the optical center of a lens, or the 
surface of a mirror, and its focus. 


Focal plane — A plane parallel to the plane of a lens or mirror and passing 
through the focus. 


Focal point = focus, in optics. 


Focus (plural focuses) — 1. That point at which parallel rays of light meet 
after being refracted by a lens or reflected by a mirror. Also called focal point. 
2. A point having specific significance relative to a geometrical figure. See El- 
lipse, Hyperbola, Parabola. 


F-107 


Footcandle (abbr. fc) — A unit of illuminance, incident light, or illumination 
equal to 1 Im/ft?. This is the illuminance provided by a light source of one 
candle at a distance of | ft, hence the name. Compare lux, phot. 

Full sunlight with zenith sun produces an illuminance of the order of 10,000 
footcandles on a horizontal surface at the earth’s surface. Full moonlight pro- 
vides an illuminance of only about 0.02 footcandle also at earth’s surface. Ad- 
equate illumination for steady reading is taken to be about 10 footcandles; that 
for close machine work is about 30 to 40 footcandles. 


Foot-lambert (abbr.ft-1) — A unit of luminance (or brightness) equal to 1/n 
candle per square foot, or 1 1m/ ft?. 
In Great Britain this is also called the equivalent footcandle. 


Force — That which changes the state of rest or motion in matter, measured 
by the rate of change of momentum. Absolute unit, the dyne, the force which 
will produce an acceleration of one centimeter per second per second in a gram 
mass. The gram weight or weight of a gram mass is the cgs gravitational unit. 
The poundal is that force which will give an acceleration of one foot per second 
per second to a pound mass. Dimensions, [mlt~?]. 

The force F required to produce an acceleration a in a mass m is given by 


F=ma 
If m is substituted in grams and a in cm per sec’, F will be given in dynes. 


Force between two charges, Coulomb’s law — If two charges q and q’ are 
at a distance r in a vacuum, the force between them is, 


F= 44 
r? 


The force will be given in dynes if q and q’ are in electrostatic units and r in 
centimeters. 


Force between two magnetic poles — If two poles of strength m and m’ are 
separated by a distance r in a medium whose permeability is y (unity for a 
vacuum), the force between them is, 


Force will be given in dynes if r is in cm and m and m’ are in cgs units of 
pole strength. 

The strength of a magnetic field at a point distance r from an isolated pole 
of strength m is 


The field will be given in gauss if m and r are in cgs units. 


Formula, chemical — A combination of symbols with their subscripts rep- 
resenting the constituents of a substance and their proportions by weight. 


Fourier transform plane — Same as spatial frequency plane. 


Fraunhofer’s lines — When sunlight is examined through a spectroscope it 
is found that the spectrum is traversed by an enormous number of dark lines 
parallel to the length of the slit. These dark lines are known as Fraunhofer’s 
lines. Kirchoff conceived the idea that the sun is surrounded by layers of vapors 
which act as filters of the white light arising from incandescent solids within 
and which abstract those rays which correspond in their periods of vibration 
to those of the components of the vapors. Thus reversed or dark lines are ob- 
tained due to the absorption by the vapor envelop, in place of the bright lines 
found in the emission spectrum. 


Frequency — Rate of oscillation; units: 1 cycle sec’ = 1 Hertz = 1 Hz. 1 
megacycle = 1 megahertz = 10° Hz. One gigahertz = 10° Hz. 


Frequency modulation — A form of angle modulation in which the fre- 
quency of the carrier is made to vary in accordance with the information to be 
transmitted, that is, given a carrier 

C(t) = A cos(w,t + >), 


and an information function g(t), the signal transmitted is 


Cy(t) = A cos[(w, + g(t) - Aw)(t) + ¢]. 
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When used for radio communications this system has the advantages of greater 
immunity from noise and other interference, at the cost of increased band- 


width. 


Frequency of vibrating strings — The fundamental frequency of a stretched 


string is given by 
1A jz 
21 Wm 


where | is the length, T, the tension and m the mass per unit length. 
For a string or wire of circular section of length |, tension T, density d, and 
radius r, the frequency of the fundamental is 


n= 


The frequency in vibrations per second will be given if T is in dynes, r and | 
in cm and d in g per cm’. 


Frequency (of waves) — Number of like phase (peaks, troughs) wavefronts 
passing a given point in a unit of time. 


Frequency standard (atomic or molecular frequency standard) — The stand- 
ard is the transition between the hyperfine levels F = 4, M = 0 and F = 3,M 
= 0 of the ground state 7S,,2 of the cesium-133 atom, unperturbed by external 
fields. This frequency of transition is assigned the value 9 192 631 770 hertz. 


Fresnel — A measure of frequency, defined as equal to 10"? cycles/sec. 


Friction, coefficient of — The coefficient of friction between two surfaces is 
the ratio of the force required to move one over the other to the total force 
pressing the two together. 

If F is the force required to move one surface over another and W, the force 
pressing the surfaces together, the coefficient of friction, 


=|" 


Fringe — The locus of maximum constructive interference (light fringe) or 
destructive interference regions in a space where two or more coherent waves 
intersect. Fringes can be in two or three dimensions. 


Fringe control — Methods of adjusting the position and/or characteristics 
of the fringe pattern of a holographic interferogram. 


Fugacity (symbol f) — In thermodynamics, a measure of the tendency of a 
substance to escape by some chemical process from the phase in which it exists. 


Fundamental units — See Mass, Length, and Time. 


Fusion (atomic) — A nuclear reaction involving the combination of smaller 
atomic nuclei or particles into larger ones with the release of energy from mass 
transformation. This is also called a thermo-nuclear reaction by reason of the 
extremely high temperature required to initiate it. 


Gal — 1 gal = cm/sec/sec. Therefore, where the value of gravity is 980 this 
is the same as 980 gal. The milligal is now quite commonly used since it is 
approximately one part in a thousand of the normal gravity of the earth. 


Gamma (y) rays (nuclear X-rays) — May be emitted from radioactive sub- 
stances. They are quanta of electromagnetic wave energy similar to but of much 
higher energy than ordinary X-rays. The energy of a quantum is equal to hv 
ergs, where h is Planck’s constant (6.6254 x 10°?” erg sec) and v is the frequency 
of the radiation. Gamma rays are highly penetrating, an appreciable fraction 
being able to traverse several centimeters of lead. 


Gas — A state of matter in which the molecules are practically unrestricted 
by cohesive forces. A gas has neither definite shape nor volume. 


Gas constant (symbol R,R*,R,) — The constant factor in the equation of 
State for perfect gases. The universal gas constant is 


R, = 8.3143 joules/° K-mol 
The gas constant for a particular gas, specific gas constant, 
t=R/m 


where m is the molecular weight of the gas. See Boltzmann constant. 
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Gas thermometer — where Pi0, P; and P, represent the total pressure with 
the bulb at 0°C, at the boiling-point of water and at the unknown temperature 
respectively, t, the temperature of steam and t, the unknown temperature, 


ig ite PP. >, 
(approximately). The total pressure on the gas in the bulb is the algebraic sum 
of barometric pressure at the time and that measured by the manometer. 


Gauss — The cgs emu of magnetic induction (flux density). It is equal to 1 
maxwell per cm’. It has such a value that magnetic field at a velocity of 1 cm, 
in an induction mutually perpendicular, the induced emf is one abvolt. 


Gay-Lussac’s law — See Charles’ law. 


Gay-Lussac’s law of combining volumes — If gases interact and form a gas- 
eous product, the volumes of the reacting gases and the volumes of the gaseous 
products are to each other in simple proportions, which can be expressed by 
small whole numbers. 


Gee — A suffix meaning earth, as in perigee, apogee. See Perigee, note. 


Geiger counter — Detector for radioactivity depending upon ionized particles 
that affect its mechanism. As its name indicates, it both detects and makes a 
count of them possible. 


Geomagnetic pole — Either of two antipodal points marking the intersection 
of the earth’s surface with the extended axis of a dipole assumed to be located 
at the center of the earth and approximating the source of the actual magnetic 
field of the earth. 

That pole in the Northern Hemisphere (latitude, 782° N; longitude, 69° W) 
is designated north geomagnetic pole, and that pole in the Southern Hemi- 
sphere (latitude, 782° S, longitude, 111°E) is designated south geomagnetic 
pole. The great circle midway between these poles is called geomagnetic equa- 
tor. The expression geomagnetic pole should not be confused with magnetic 
pole, which relates to the actual magnetic field of the earth. 


Geometric mean — A measure of central position. The geometric mean of 
n quantities equals the nth root of the product of the quantities. 


Geopotential — The geopotential ® of a point at a height z above mean sea 
level is the work which must be accomplished against gravity in elevating a unit 
mass from sea level to height z. 


o=/% gdz 


where g is the local acceleration of gravity at height z. For most metrological 
work geopotential is given in the units geopotential meter (gpm). By definition, 
1 gpm = 9.8 x 10* cm? sec”. For most purposes the geopotential can be as- 
sumed to equal the geometric height. 


Geopotential height — The height of a given point in the atmosphere in units 
proportional to the potential energy of unit mass (geopotential) at this height, 
relative to sea level. 

The relation, in the cgs system, between the geopotential height H and the 
geometric height Z is 


980 


H j gdZ 


where g is the acceleration of gravity, so that the two heights are numerically 
interchangeable for most meteorological purposes. Also, | geopotential meter 
is equal to 0.98 dynamic meter. See dynamic height. 

At the present time, the geopotential height unit is used for all aerological 
reports, by convention of the World Meteorological Organization. 


Geopotential meter — A unit of length used in measuring geopotential 
height; | geopotential meter is equal to 0.98 dynamic meter. See Dynamic 
height. 


Gibbs free energy = Gibbs function. 


Gibbs function — a mathematically defined thermodynamic function of 
state, which is constant during a reversible isobaric-isothermal process. Also 
called Gibbs free energy, thermodynamic potential. Compare Helmholtz func- 
tion. , , 

In symbols the specific Gibbs function g is 
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g=h-Ts 


where h is specific enthalpy; T is Kelvin temperature; and s is specific entropy. 
By use of the first law of thermodynamics for reversible processes, 


dg = -sdT +dp 


Gibbs’ phase rule — F = C + 2 —P, F, the number of degrees of freedom 
of a system, is the number of variable factors (temperature, pressure and con- 
centration) of the components, which must be arbitrarily fixed in order that 
the condition of the system m ay be perfectly defined. C, the number of the 
components of the system, is chosen equal to the smallest number of independ- 
ently variable constituents by means of which the composition of each phase 
participating in the state of equilibrium can be expressed in the form of a chem- 
ical equation; the components must be chosen from among the constituents 
which are present when the system is in a state of true equilibrium and which 
take part in that equilibrium; as components are chosen the smallest number 
of such constituents necessary to express the composition of each phase partic- 
ipating in the equilibrium, zero and negative quantities of components being 
permissible; in any system the number of components is definite, but may alter 
with changes in conditions of experiment; a qualitative but not quantitative 
freedom of selection of components is allowed, the choice being influenced by 
suitability and simplicity of application. P, the number of phases of the system, 
are the homogeneous, mechanically separable and physically distinct portions 
of a heterogeneous system; the number of phases capable of existence varies 
greatly in different systems; there can never be more than one gas or vapor 
phase since all gases are miscible in all proportions, a heterogeneous mixture 
of solid substances forms as many phases as there are substances present. 


Giga — A prefix meaning billion or 10°. Symbol is G. 


Gilbert (abbr. Gb) — The cgs emu of magnetomotive force. 1 Gb = 10/4n 
ampere-turns. 


Global radiation — The total of direct solar radiation and diffuse sky radia- 
tion received by a unit horizontal surface. 


Graham’s law — The relative rates of diffusion of gases under the same 
conditions are inversely proportional to the square roots of the densities of 
those gases. 


Gram atom or gram atomic weight — The mass in grams numerically equal 
to the atomic weight. 


Gram equivalent of a substance is the weight of a substance displacing or 
otherwise reacting with 1.008 g of hydrogen or combining with one-half of a 
gram atomic weight (8.00 g) of oxygen. 


Gram molecular weight or gram molecule — A mass in grams of a substance 
numerically equal to its molecular weight. Gram mole. 


Gram mole, gram formula weight, gram equivalent — Mass in grams numer- 
ically equal to the molecular weight, formula weight or chemical equivalent, 
respectively. 


Gravitation — The acceleration produced by the mutual attraction of two 
masses, directed along the line joining their centers of masses, and of magni- 
tude inversely proportional tothe square of the distance between the two centers 
of mass. 

This acceleration on a unit mass has the magnitude G(m/r’), where m is the 
mass of the attracting body, r is the distance between the centers of mass, and 
G is the gravitational constant equal to 6.670 + 0.005 x 10-* cm?/gram sec.” 

In the case of masses in the earth’s gravitational field, m is the mass of the 
earth, equal to 5.975 x 10?” g. However, the rotation of the earth and atmos- 
phere modifies this field to produce the field of gravity. 


Gravitational constant (symbol G) — The coefficient of proportionality in 
Newton law of gravitation 


G = 6.670 + 0.005 x 10-8 dyne-centimeter 
squared per gram squared. 


Also called constant of gravitation, Newtonian universal constant of gravita- 
tion. 


Gravity — 1. Viewed from a frame of reference fixed in the earth, force 
imparted by the earth to a mass which is at rest relative to the earth. Since the 
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earth is rotating, the force observed as gravity is the resultant of the force of 
gravitation and the centrifugal force arising from this rotation and the use of 
an earthbound rotating frame of reference. It is directed normal to sea level 
and to its geopotential surfaces. See Virtual gravity, Geopotential height. 

The magnitude of the force of gravity at sea level decreases from the poles, 
where the centrifugal force is zero, to the equator, where the centrifugal force 
is a maximum but directed opposite to the force of gravitation. This difference 
is accentuated by the shape of the earth, which is nearly that of an oblate sphe- 
roid of revolution slightly depressed at the poles. Also, because of the asym- 
metric distribution of the mass of the earth, the force of gravity is not directed 
precisely toward the earth’s center. 

The magnitude of the force of gravity is usually called either gravity, accel- 
eration of gravity, or apparent gravity. 


Half life — The average time required for one half the atoms in a sample of 
radioactive element to decay. 
The half life t'2 is given by 


ty, = (In 2)/A 


where A is the decay constant. 


Half-wave plate — An electro-optical material used to rotate the plane of 
polarization of a light beam. 


Hall constant — In an electrical conductor, the constant of proportionality 
R in the relation 


Ey = RIX H 


where E, is transverse electric field (Hall field); J is current density; and H is 
magnetic field. 

The sign of the majority carrier can be inferred from the sign of the Hall 
constant. 


Hall effect — When a steady current is flowing in a steady magnetic field, 
electromotive forces are developed which are at right angles both to the mag- 
netic force and to the current and are proportional to the product of the inten- 
sity of the current, the magnetic force and the sine of the angle between the 
directions of these quantities. 


Hall mobility — A measure of the flow of charged particles perpendicular 
to both a magnetic and an electric field. 


Hardness — Property of substances determined by their ability to abrade or 
indent one another. An arbitrary scale of hardness is based upon ten selected 
minerals. For metals the diameter of the indentation made by a hardened steel 
sphere (Brinnell) or the height of rebound of a small drop hammer (Shore Scler- 
Oscope) serve to measure hardness. 


Harmonic — A sinusoidal quantity whose frequency is an integral multiple 
of some fundamental frequency, that is, given a quantity, x(t), where 


x(t) = A cos (wt + ), 
its harmonics, h,(x) are of the form 


h, (x) = A,cos (n wt + ¢,), 


where n is an integer larger than 1. 


Harmonic motion — See Simple harmonic motion and Angular harmonic 
motion. 


Heat — Energy transferred by a thermal process. 

Heat can be measured in terms of the dynamical units of energy, as the erg, 
joule, etc., or in terms of the amount of energy required to produce a definite 
thermal change in some substance, as, for example, the energy required per 
degree to raise the temperature of a unit mass of water at some temperature 
(calorie, Btu). 


Heat capacity — That quantity of heat required to increase the temperature 
of a system or substance one degree of temperature. It is usually expressed in 
calories per degree centigrade or joules per degree centigrade. 

Molar heat capacity is the quantity of heat necessary to raise the temperature 
of one molecular weight of the substance one degree. 
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Heat effect — The heat in calories developed in a circuit by an electric current 
of I amperes flowing through a resistance of R ohms, with a difference of 


potential E volts for a time t seconds. 


Rite — Eit 
Se eae ALE 


Heat equivalent, or latent heat, or fusion — The quantity of heat necessary 
to change one gram of solid to a liquid with no temperature change. Dimen- 


sions, [I? tJ. 


Heat of combustion of a substance is the amount of heat evolved by the 
combustion of | g mol wt of the substance. 


Heat quantity — The cgs unit of heat is the calorie, the quantity of heat 
necessary to change the temperature of one gram of water from 3.5°C to 4.5°C 
(called a small calorie). If the temperature change involved is from 14.5 to 
15.5°C, the unit is the normal calorie. The mean calorie is Xoo the quantity of 
heat necessary to raise one gram of water from 0°C to 100°C. The large calorie 
is equal to 1000 small calories. The British thermal unit is the heat required to 
raise the temperature of one pound of water at its maximum density, 1°F. It is 
equal to about 252 calories. Dimensions of energy, [ml’t~’]. 


Hecto — A prefix meaning hundred or 10?. Symbol is h. 


Hehner number (value) — A number expressing the percentage (i.e. grams 
per hundred grams) of water-insoluble fatty acids in an oil or fat. 


Heisenberg’s theory of atomic structure — The currently accepted view of 
the structure of atom, formulated by Heisenberg in 1934, according to which 
the atomic nuclei are built of nucleons, which may be protons or neutrons, 
while the extranuclear shells consist of electrons only. The nucleons are held 
together by nuclear forces of attraction, with exchange forces operating be- 
tween them. The number of protons is equal to the atomic number (Z) of the 
element, the number of neutrons is equal to the difference between the mass 
number and the atomic number (A — Z). The number of excess neutrons, i. e. 
the excess of neutrons over protons, is of paramount importance for the radio- 
active properties or stability of the element. 


Helmholtz free energy = Helmholtz function. 


Helmholtz function (symbol a) — A mathematically defined thermodynamic 
function of state, the decrease in which during a reversible isothermal process 
is equal to the work done by the system. The Helmholtz function is 


a=u-Ts 


where u is specific internal energy; T is Kelvin temperature; and s is specific 
entropy. By use of the first law of thermodynamics for reversible processes, 
da = -s dT - dw 


where dw is the work done per unit mass by the system. Also called Helmholtz 
free energy, work function. Compare Gibbs function. 


Henry (unit of electric inductance) — The inductance of a closed circuit in 
which an electromotive force of 1 V is produced when the electric current in 
the circuit varies uniformly at a rate of 1 A/sec. 


Henry’s law — The mass of a slightly soluble gas that dissolves in a definite 
mass of a liquid at a given temperature is very nearly directly proportional to 
the partial pressure of that gas. This holds for gases which do not unite chemi- 
cally with the solvent. 


Hertz — The measure of frequency, defined as equal to 1 cycle/sec. 


Hess’ law of constant heat summation — The amount of heat generated by 
a chemical reaction is the same whether reaction takes place in one step or in 
several steps, or all chemical reactions which start with the same original sub- 
stances and end with the same final substances liberate the same amounts of 
heat, irrespective of the process by which the final state is reached. 


Heterodyne — To mix two radio signals of different frequencies to produce 
a third signal which is of lower frequency; i.e., to produce beating. 

Radar receivers are of the heterodyne type (as contrasted to the superrege- 
nerative type) because the very high radio frequencies used in radar are difficult 
to amplify. A target signal is heterdyned with a current of lower frequency 
produced by a klystron oscillator and the resulting intermediate-frequency sig- 
nal can then be highly amplified for subsequent presentation or analysis. 
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Hobbmann orbit — A minimum energy transfer orbit. 


Hole — A mobile vacancy in the electronic valence of structure of a semicon- 
ductor which acts like an electron with a positive charge. 


Holocamera — A device for recording or forming a hologram of an object 


or subject. 


Hologram — A recording or picture of a three-dimensional wavefront. 


Holographic — Pertaining to or using the principles of holography. For ex- 
ample, holographic equipment uses the principles of holography for its opera- 
tion. 


Holographic matched filter — A particular type of hologram which when 
illuminated by the type wave it is matched to will transmit a pure plane wave. 
This plane wave is usually focused into a correlation spot. 


Holography — A recording and viewing process which allows reconstruction 
of three-dimensional images of diffuse objects. 


Homogeneous atmosphere — 1. A hypothetical atmosphere in which the 
density is constant with height. 

The lapse rate of temperature in such an atmosphere is known as the auto- 
convective lapse rate and is equal to g/R (or approximately 3.4°C/100 m) where 
g is the acceleration of gravity and R is the gas constant for air. A homogeneous 
atmosphere has a finite total thickness which is given by R.T,/g, where R, is 
the gas constant for dry air and T, is the virtual temperature (°K) at the surface. 
For a surface temperature of 273°K, the vertical extent of the homogeneous 
atmosphere on the earth is approxiamtely 8000 m. At the top of such an at- 
mosphere both the pressure and absolute temperature vanish. 

2. With respect to radio propagation, an atmosphere which has a constant 
index of refraction, or one in which radio waves travel in straight lines at con- 
stant speed. Free space is the ideal homogeneous atmosphere in this sense. 3. 
Same as adiabatic atmosphere. See Barotrophy. 


Hooke’s law — Within the elastic limit of any body the ratio of the stress to 
the strain produced is constant. 


Horsepower — A measure of power, defined as equal to 33,000 foot pounds/ 
min, or 746 watts. 


Humidity, absolute — Mass of water vapor present in unit volume of the 
atmosphere, usually measured as grams per cubic meter. It may also be ex- 
pressed in terms of the actual pressure of the water vapor present. 


Huygens’ principle — A very general principle applying to all forms of wave 
motion which states that every point on the instantaneous position of an ad- 
vancing phase front (wave front) may be regarded as a source of secondary 
spherical wavelets. The position of the phase front a moment later is then de- 
termined as the envelope of all the secondary wavelets (ad infinitum). 


Huygens’ theory of light — This theory states that light is a disturbance 
traveling through some medium, such as the ether. Thus light is due to wave 
motion in ether. 

Every vibrating point on the wave-front is regarded as the center of a new 
disturbance. These secondary disturbances traveling with equal velocity, are 
enveloped by a surface identical in its properties with the surface from which 
the secondary disturbances start and this surface forms the new wave-front. 


Hydrogen equivalent of a substance is the number of replaceable hydrogen 
atoms in | mol or the number of atoms of hydrogen with which 1 mol could 
react, 


Hydrogen ion concentration — The concentration of hydrogen ions in solu- 
tion when the concentration is expressed as gram-ionic weights per liter. A con- 
venient form of expressing hydrogen ion concentration is in terms of the nega- 
tive logarithm of this concentration. The negative logarithm of the hydrogen 
ion concentration is called pH. 

Water at 25°C has a concentration of H ion of 10—’ and of OH ion of 10—’ 
moles per liter. Thus the pH of water is 7 at 24°C. A greater accuracy is ob- 
tained if one substitutes the thermodynamic activity of the ion for its concen- 
tration. 


Hydrolysis is a double decomposition reaction involving the splitting of water 
into its ions and the formation of a weak acid or base or both. 


Hydrostatic equation — In numerical equations, the form assumed by the 
vertical component of the vector equation of motion when all coriolis, earth- 
curvature, frictional, and vertical-acceleration terms are considered negligible 
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compared with those involving the vertical pressure force and the force of grav- 
ity. Thus, 


dP = —pgdZ 


where P is the atmospheric pressure; g is the density; g is the acceleration of 
gravity; and Z is the geometric height. 


Hydrostatic pressure at a distance h from the surface of a liquid of density 
d, 


P= hdg 
The total force on an area A due to hydrostatic pressure, 
F = P A = Ahdg 


Force in dynes and pressure in dynes per cm? will be given if h is in cm, d in 
g per cm’ and g in cm per sec.” 


Hyperon — Any article with mass intermediate between that of the neutron 
and the deuteron. See Meson. 


Hypersonic — 1. Pertaining to hypersonic flow. 2. Pertaining to speeds of 
Mach 5 or greater. 


Hypersonic flow In aerodynamics, flow of a fluid over a body at speeds 
much greater than the speed of sound and in which the shock waves start at a 
finite distance from the surface of the body. Compare supersonic flow. 


Hysteresis — The magnetization of a sample of iron or steel due to a mag- 
netic field which is made to vary through a cycle of values, lags behind the 
field. This phenomenon is called hysteresis. 

Steinmetz’ equation for hysteresis gives the loss of energy in ergs per cycle 
percm?, 


W = B's 


where B is the maximum induction in maxwells per cm? and n the coefficient 
of hysteresis. 


Ice point — The temperature at which a mixture of air-saturatated pure water 
and pure ice may exist in equilibrium at a pressure of one standard atmosphere. 

By decision of the Tenth General Conference on Weights and Measures, 
Paris, October 1954 the ice point was established as 273.15°K. 


Ideal gas — A gas which conforms to Boyle’s law and has zero heat of free 
ezpansion (or also obeys Charles’ law). Also called perfect gas. 


Illuminance — The total luminous flux received on a unit area of a given 
real or imaginary surface, expressed in such units as the footcandle, lux, or 
phot. Illuminance is analogous to irradiance, but is to be distinguished from 
the latter in that illuminance refers only to light and contains the luminous 
efficiency weighting factor necessitated by the nonlinear wavelength-response 
of the human eye. Compare luminous intensity. 

The only difference between illuminance and illumination is that the latter 
always refers to light incident upon a material surface. 

A distinction should be drawn, as well, between illuminance and luminance. 
The latter is a measure of the light coming from a surface; thus, for a surface 
which is not self-luminous, luminance is entirely dependent upon the illumi- 
nance upon that surface and its reflection properties. 


Illumination on any surface is measured by the luminous flux incident on 
unit area. The units in use are: the lux, (abbreviation lx) one lumen per square 
meter; the phot, (abbreviation ph) one lumen per square centimeter; the foot- 
candle, (abbreviation fc) one lumen per square foot. 


Image redundancy — Multiple storage of the same image. 


Impact pressure — 1. That pressure of a moving fluid brought to rest which 
is in excess of the pressure the fluid has when it does not flow, i.e., total pres- 
sure less static pressure. 

Impact pressure is equal to dynamic pressure in incompressible flow, but in 
compressible flow impact pressure includes the pressure change owing to the 
compressibility effect. 

2. A measured quantity obtained by placing an open-ended tube, known as an 
impact tube or pitot tube, in a gas stream and noting the pressure in the tube 
on a suitable manometer. 


F-111 


Since the pressure is exerted at a stagnation point, the impact pressure is 
sometimes referred to as the stagnation pressure or total pressure. 


Incandescence — Emission of light due to high temperature of the emitting 
material. Any other emission of light is called luminescence. 


Incoherent holography — Holograms produced initially from conventional 
photographs or incoherent optical equipment. 


Indeterminacy principle (Uncertainty principle) — The postulate that it is 
impossible to determine simultaneously both the exact position and the exact 
momentum of an electron. So this aspect of electronics can only be expressed 
as a probability. 


Index of refraction (symbol n) — 1. A measure of the amount of refraction 
(a property of a dielectric substance). It is the ratio of the wavelength or phase 
velocity of an electromagnetic wave in a vacuum to that in the substance. Also 
called refractive index, absolute index of refraction, absolute refractive index, 
refractivity. See modified index of refraction, N-unit, potential index of refrac- 
tion. 

It can be a function of wavelength, temperature, and pressure. If the sub- 
stance is nonabsorbing and nonmagnetic at any wavelength, then n? is equal to 
the dielectric constant at that wavelength. 

The complex index of refraction is obtained when the attenuation of the wave 
per radian, called the absorptive index k, is paired with the index of refraction. 
It is written 


n* = n(1 — ik) 


When the wave passes from one medium n, to another ma, the angle of inci- 
dence ¢ and the angle of refraction $’, both measured with respect to the normal 
to the interface, are related by 


sin $/sin ¢' = n, */n, * = constant 


which becomes, for a nonabsorbing medium, the ratios of the (noncomplex) 
indices of refraction. In the particular case that medium 2 is a vacuum, this 
ratio is the index of refraction of medium 1. This is known as Snell law, named 
after Willebrord Snell who discovered it about 1621. 

2. A measure of the amount of refraction experienced by a ray as it passes 
through a refraction interface, i.e., a surface separating two media of different 
densities. It is the ratio of the absolute indices of refraction of the two media 
(see sense 1 above). Also called refractive index, relative index of refraction. 


Indicators are substances which change from one color to another when the 
hydrogen ion concentration reaches a certain value, different for each indica- 
tor. 


Indirectly ionizing particles are uncharged particles (neutrons, photons, etc.) 
which can liberate directly ionizing particles or can initiate nuclear transfor- 
mations. 


Induced electromotive force in a circuit is proportional to the rate of change 
of magnetic flux through the circuit. 


where d@ is the change of magnetic flux in a time dt. The induced current will 
be given by 


do 


Rdt 


where R is the resistance of the circuit. 


Inductance — The change in magnetic field due to the variation of a current 
in a conducting circuit causes an induced counter electromotive force in the 
circuit itself. This phenomenon is known as self-induction. If an electromotive 
force is induced in a neighboring circuit the term mutual induction is used. 
Inductance may thus be distinguished as self- or mutual and is measured by 
the electromotive force produced in a conductor by unit rate of variation of 
the current. Units of inductance are the centimeter (absolute electromagnetic) 
and the henry, which is equal to 10’ centimeters of inductance. The henry is 
that inductance in which an induced electromotive force of one volt is produced 
when the inducing current is changed at the rate of one ampere per second. 
Dimensions, [e* /** r?]; [ul]. 
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Induction — Any change in the intensity or direction of a magnetic field 
causes an electromotive force in any conductor in the field. The induced elec- 
tromotive force generates an induced current if the conductor forms a closed 


circuit. 


Inertia — The resistance offered by a body to a change of its state of rest or 
motion, a fundamental property of matter. Dimension, [m]. 


Information content — Containing or transmitting data involving new 
knowledge. When applied to waves or wavefronts, it includes both amplitude 
and phase of all parts of a wavefront at a given instant of time. 


Infrared radiation (abbr. IR) — Electromagnetic radiation lying in the wave- 
length interval from about 75 ym to an indefinite upper boundary sometimes 
arbitrarily set at 1000 ym (0.01 cm). Also called long-wave radiation. 


Inline holography — Hologram produced by single reference beam interfer- 
ences with waves diffracted or scattered from a small object. 


Insolation — (Contracted from incoming solar radiation.) 1. In general, solar 
radiation received at the earth’s surface. See terrestrial radiation, extraterres- 
trial radiation, direct solar radiation, global radiation, effective terrestrial ra- 
diation, diffuse sky radiation, atmospheric radiation. 2. The rate at which di- 
rect solar radiation is incident upon a unit horizontal surface at any point on 
or above the surface of the earh. Compare solar constant. 


Intensity of Illumination (properly called [llumination)—Illumination in lux 
of a screen by a source of illuminating power P at a distance r meters, for 
normal incidence, 


Io 
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If two sources of illuminating power P, and P, produce equal illumination 
on a screen when at distances r, and r, respectively, 


or 
2 
Le 


i P a 


If I, is the illumination when the screen is normal to the incident light, then 
Tis the illumination when the screen is at an angle 6. Thus, 


I=1, cosé 


Intensity of magnetization is given by the quotient of the magnetic moment 
of a magnet by its volume. Unit intensity of magnetization is the intensity of a 
magnet which has unit magnetic moment per cubic centimeter. Dimensions, 
[ex2 moi [32 ] A re m2 [773 t ie 


Intensity of radiation is the rate of transfer of energy across unit areas by 
the radiation. In all forms of energy transfer by waves (radiation) the intensity 
I is given by I = U, where U is the energy density of the wave in the medium, 
and v is the velocity of propagation of the wave. The energy density U is always 
proportional to the square of the wave amplitude. 


Intensity of sound depends upon the energy of the wave motion. The inten- 
sity is measured by the energy in ergs transmitted per second through | cm? of 
surface. The energy in ergs per cm? in a sound wave is given by 


E = 2m? dn?u? 


where d is density in g per cm’, n is frequency in vib. per sec and a is amplitude 
in cm. The energy reaching the ear in unit time will also be proportional to the 
velocity of propagation. 


Interference hologram — A holographic interferogram produced by the su- 
perposition of two or more hologram exposures. 


Interference (of waves) — The coherent addition or subtraction of two dif- 


ferent wavefronts, which usually forms a third wave different from the first 
two. 


Interference pattern — The pattern of light and dark fringes produced when 
two or more coherent waves interfere or intersect. 


Interferogram — The record of an interference pattern produced by holog- 
raphy or by conventional optical interference techniques. 
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Interferometry (holographic) — The process of measuring very small move- 
ments or deformations by recording or observing interference wave patterns 


(either light, electronic, or acoustic). 


Interionic attraction — The electrostatic attraction between ions of unlike 
charge (sign). 


Interionic repulsion — The electrostatic repulsion between ions of like charge 
(sign). 


Internal energy — A mathematically defined thermodynamic function of 
state, interpretable through statistical mechanics as a measure of the molecular 
activity of the system. It appears in the first law of thermodynamics as 


du - dq - dw 


where du is the increment of specific internal energy, dq the increment of heat, 
and dw the increment of work done by the system per unit mass. The differen- 
tial du is a perfect differential. Its integral therefore introduces a constant of 
integration, the zero-point internal energy, so that care must be taken when 
absolute values of the internal energy are employed. ; 


International Practical Kelvin Temperature Scale of 1960 and the Interna- 
tional Practical Celsius Temperature Scale of 1960 are defined by a set of inter- 
polation equations based on the following reference temperatures: 


°K 2G 
Oxygen, liquid-gas equilibrium 90.18 —182.97 
Water, solid-liquid equilibrium 273.15 0.00 
Water, solid-liquid-gas equilibrium 273.16 0.01 
Water, liquid-gas equilibrium 373.15 100.00 
Zinc, solid-liquid equilibrium 692.655 419.505 
Sulphur, liquid-gas equilibrium 717.75 444.6 
Silver, solid-liquid equilibrium 1233.95 960.8 
Gold, solid-liquid equilibrium 1336.15 1063.0 


International System of Units (abbr. SI) — The metric system of units based 
on the meter, kilogram, second, ampere, Kelvin degree, and candela. Also 
called MSKA system. 


Iodine number (value) — A number expressing the percentage (i.e. grams 
per 100 grams) of iodine absorbed by a substance. It is a measure of the pro- 
portion of unsaturated linkages present and is usually determined in the analy- 
sis of oils and fats. 


Ion — An ion is an atom or group of atoms that is not electrically neutral 
but instead carries a positive or negative electric charge. Positive ions are 
formed when neutral atoms or molecules lose valence electrons; negative ions 
are those which have gained electrons. 


Ion atmosphere (or continuus charge distribution) — In the electrostatic ef- 
fects between ions the term ion atmosphere denotes a continuous charge distri- 
bution, or charge density, g(r), which is a continuous function of r, the distance 
from the reference ion, rather than a discrete or discontinuous charge distri- 
bution. The ion atmosphere extends from r = ator = O(V"/;) = ©, where V 
is the volume of the system, and acts electrostatically somewhat like a sphere 
of charge —e at a distance, k~', from the reference ion of charge +e (see below 
for definition of k~'). 


Ionic equivalent conductance, A — The ionic equivalent conductance is the 
equivalent conductance of an individual ion constituent of the solute (or elec- 
trolyte) of an electrolytic solution. This symbol is also used to designate the 
equivalent conductance of complex ions, ion pairs, ion clusters, etc., in com- 
bination with simple ions. 


Ionic mobility, » — The mobility of an ion at any finite equivalent concen- 
tration is the velocity with which the ion moves under unit potential gradient. 
Its unit is cm? sec’ volt"! equiv’ or cm? ohm™ F-! where F is the Faraday 
expressed in coulombs (or ampere seconds) equiv, 


Ionization — The process by which neutral atoms or groups of atoms become 
electrically charged, either positively or negatively, by the loss or gain of elec- 
trons; or the state of a substance whose atoms or groups of atoms have become 
thus charged. 


Ionization potential — The work (expressed in electron volts) required to 
remove a given electron from its atomic orbit and place it at rest at an infinite 
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distance. It is customary to list values in electron volts (ev.) 1 ev. = 23,053 
calories per mole. 


Ionizing radiation is any radiation consisting of directly or indirectly ionizing 
particles or a mixture of both. 


Tonogens — Substances, like acetic acid (HAc), which, although in the pure 
state are nonelectrolytic neutral molecules, can react with certain solvents to 
form products which rearrange to ion pairs which then dissociate to give con- 
ducting solutions. As an example: 


HAc + H,O = HAc-H,O =H,0O*-Ac” =H, O* + Ac™ 


Tonophores — Substances, like sodium chloride, which exist only as ionic 
lattices in the pure crystalline form, and which when dissolved in an appropriate 
solvent give conductances which change according to some fractional power of 
the concentration. Such solutions possess no neutral molecules which can dis- 
sociate, but may contain associated ions. 


Ionosphere — The atmospheric shell characterized by a high ion density. Its 
base is at about 70 or 80 km and it extends to an indefinite height. 


Ion size or ‘‘ion-size’’ parameter, a (or a,) — The ion size is formally consid- 
ered to be the sum of the ionic radii of the oppositely charged ions in contact. 
The ion size is also called the ‘‘distance of closest approach’’ of the ions, or 
the ‘‘ion-size’’ parameter. Generally the ion size is greater than the sum of the 
crystal radii, and the ‘‘ion-size’’ parameter may include several factors which 
contribute to its numerical value. 


Irradiance — A measure of the rate of energy falling on a given area. 


Isentropic — Of equal or constant entropy with respect to either space or 
time. 


Isobaric — Of equal or constant pressure, with respect to either space or 
time. 


Isobars — For chemistry, elements of the same atomic mass but of different 
atomic numbers. The sum of their nucleons is the same but there are more 
protons in one than in the other. 


Isochoric — Of equal or constant volume, usually applied to a thermody- 
namic process during which the volume of the system remains unchanged. 
Compare isosteric. 


Isoclinic line — A line through points on the earth‘s surface having the same 
magnetic dip. 


Isomer — 1. One of two or more nuclides having the same mass number A 
and atomic number Z, but existing for measurable times in different quantum 
states with different energies and radioactive properties. 

2. One of two or more molecules having the same atomic composition and 
molecular weight, but differing in geometrical configuration. 


Isomerism — Existence of molecules having the same number and kinds of 
atoms but in different configurations. 


Isotherm — A line of equal or constant temperature. 

A distinction is made, infrequently, between a line representing equal tem- 
perature in space, choroisotherm, and one representing constant temperature 
in time, chronoisotherm. 


Isothermal — When a gas passes through a series of pressure and volume 
variations without change of temperature the changes are called isothermal. A 
line on a pressure-volume diagram representing these changes is called an isoth- 
ermal line. 


Isotope — 1. One of several nuclides having the same number of protons in 
their nuclei, and hence belonging to the same element, but differing in the num- 
ber of neutrons and therefore in mass number A, or in energy content (iso- 
mers). For example, .C,'?, «C,’’, and ,C,'* are carbon isotopes. Small quanti- 
tative differences in chemical properties exist between isotopes. 


Isotropic — In general, pertaining to a state in which a quantity or spatial 
derivatives thereof are independent of direction. Also called isotropous. 


Joule constant — The ratio between heat and work units from experiments 
based on the first law of thermodynamics: 4.1858 = 10’ ergs per 15° calorie. 
Also called mechanical equivalent of heat. 
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Joule — A unit of energy or work in the MKS system; the work done when 
the point of application of 1 newton is displaced a distance of 1 meter in the 
direction of the force. 


1 joule = 10’ ergs = 1 watt second 


Joule cycle — (After James Prescott Joule, 1818—1889, English physicist.) 
An ideal cycle for engines consisting of isentropic compression of the working 
substance, addition of heat at constant pressure, isentropic expansion to am- 
bient pressure, and exhaust at constant pressure. Also called Brayton cycle. 


Joule’s law — A law stating that the amount of heat H produced in a con- 
ductor by the flow of a steady current | is given by 


H=KPRt, 


where R is the resistance of the conductor, t is the time for which the current 
flows, and K, the constant of proportionality, has the value 0.2390 calories per 
joule when R is in ohms and | in amperes. 


Joule-Thomson effect — The decrease in temperature which takes place 
when a gas expands through a throttling device as a nozzle. Also called Joule- 
Kelvin effect. 

The rate of change of temperature T with pressure p in the Joule-Thomson 
effect is called the Joule-Thomson coefficient (symbol y): 


where h denotes constant enthalpy. 

For the Joule-Thomson effect to take place the gas must initially be below 
its inversion temperature; if above the inversion temperature, the gas will gain 
heat on expansion. The inversion temperature of hydrogen, for example, is 
approximately —183°C. 


Junction — In a semiconductor device, a region of transition between semi- 
conducting regions of different electrical properties. 


Kelvin — The kelvin, the unit of thermodynamic temperature, is the fraction 
1/273.16 of the thermodynamic temperature of the triple point of water. The 
decision was made at the 13th General Conference on Weights and Measures 
on October 13, 1967 that the name of the unit of thermodynamic temperature 
would be changed from degree Kelvin (symbol: °K) to kelvin (symbol: K). The 
name (kelvin) and symbol (K) are to be used for expressing temperature inter- 
vals. The former convention which expressed a temperature interval in degrees 
Kelvin or, abbreviated, deg. K is dropped. However, the old designations are 
acceptable temporarily as alternatives to the new ones. One may also express 
temperature intervals in degrees Celsius. 


Kelvin temperature scale (abbr. K)—An absolute temperature scale inde- 
pendent of the thermometric properties of the working substance. On this scale, 
the difference between two temperatures T, and T; is proportional to the heat 
converted into mechanical work by a Carnot engine operating between the iso- 
therms and adiabats through T, and T;. Also called absolute temperature scale, 
thermodynamic temperature scale. 

For convenience the Kelvin degree is identified with the Celsius degree. The 
ice point in the Kelvin scale is 273.15°K. The triple point of water, the funda- 
mental reference point, is 273.16°K. See Absolute zero, Rankine temperature 
scale. 


Kepler’s laws — I. The planets move about the sun in ellipses, at one focus 
of which the sun is situated. II. The radius vector joining each planet with the 
sun describes equal areas in equal times. III. The cubes of the mean distances 
of the planets from the sun are proportional to the squares of their times of 
revolution about the sun. 


Kerr cell — A cell that contains electrodes immersed in nitrobenzene or other 
liquid. It shows double refraction in high degree and with short time lag. Used 
in devices in which light intensity is changed rapidly according to the voltage 
applied to the electrons. 


Kerr effect — When plane polarized light is incident on the pole of an elec- 
tromagnet, polished so as to act like a mirror, the plane of polarization of the 
reflected light is not the same when the magnet is ‘‘on’’ as when it is ‘‘off.’’ It 
was found that the direction of rotation was opposite to that of the currents 
exciting the pole from which the light was reflected. 


Kilo — A prefix meaning thousand or 10°. Symbol is k. 
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Kilogram (unit of mass)—is the mass of a particular cylinder of platinum- 
iridium alloy, called the International Prototype Kilogram, which is preserved 
in a vault at Stvres, France, by the International Bureau of Weights and Meas- 


ures. 


Kilometer (abbr. km) — A unit of distance in the metric system. 
1 kilometer = 3280.8 feet = 1093.6 yards = 1000 meters = 0.62137 statute 


miles = 0.53996 nautical miles. 


Kinematic viscosity (symbol v) — A coefficient defined as the ratio of the 
dynamic viscosity of a fluid to its density. 

The kinematic viscosity of most gases increases with increasing temperature 
and decreasing pressure. For dry air at 0°C, the kinematic viscosity is about 
0.13 square centimeter per second. In the theory of atmospheric turbulence the 
kinematic viscosity is usually replaced by the kinematic eddy viscosity to ac- 
count for the increased internal friction due to turbulence. 


Kinetic energy (symbol E,) — The energy which a body possesses as a con- 
sequence of its motion, defined as one-half the product of its mass m and the 
square of its speed v, 4mv’. The kinetic energy per unit volume of a fluid 
parcel is thus 2g v?, where g is the density and v the speed of the parcel. See 
Potential energy. 

For relativistic speeds the kinetic energy is given by 


E, = mc? — m)c* 


where c is the velocity of light in a vacuum, m, is the rest mass, and m is the 
moving mass. 


Kinetic theory, expression for pressure — 


2 


P=—-Nmv 


i 
3 
where N is the number of molecules in unit volume, m the mass of each mole- 
cule and v? the mean square of the velocity of the molecules. 


Kinetic theory of gases — Gases are considered to be made up of minute, 
perfectly elastic particles which are ceaselessly moving about with high veloci- 
ties, colliding with each other and with the walls of the containing vessel. The 
pressure exerted by a gas is due to the combined effect of the impacts of the 
moving molecules upon the walls of the containing vessel, the magnitude of 
the pressure being dependent upon the kinetic energy of the molecules and their 
number. 


Kirchhoff law—The radiation law which states that at a given temperature 
the ratio of the emissivity to the absorptivity for a given wavelength is the same 
for all bodies and is equal to the emissivity of an ideal black body at that 
temperature and wavelength. 


Kirchhoff’s laws — 

I. The algebraic sum of the currents which meet at any point is zero. 

II. In any closed circuit the algebraic sum of the products of the current and 
the resistance in each conductor in the circuit is equal to the electromotive force 
in the circuit. 


Kirchhoff’s laws of radiation — The relation between the powers of emission 
and the powers of absorption for rays of the same wave-length is constant for 
all bodies at the same temperature. First, a substance when excited by some 
means or other possesses a certain power of emission; it tends to emit definite 
trays, whose wave-lengths depend upon the nature of the substance and upon 
the temperature. Second, the substance exerts a definite absorptive power, 
which is a maximum for the rays it tends to emit. Third, at a given temperature 
the ratio between the emissive and the absorptive power for a given wave-length 
is the same for all bodies, and is equal to the emissive power of a perfectly 
black body. 


Knot — A nautical mile per hour, 1.1508 statute miles per hour. 


Kohlrausch law of independent migration of ions — The value of the equiv- 
alent conductance, as the concentration approaches zero, is equal to the sum 
of the limiting ionic equivalent conductances of the ions constituting the solute 
of the electrolytic solution. 


Kundt’s law — On approaching an absorption band from the red side of the 
spectrum the refractive index is abnormally increased by the presence of the 
band, while the approach is from the blue side and the index is abnormally 
decreased. 
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Lambert (abbr. L or 1) — A unit of luminance (or brightness) equal to 1/n 
candle per square centimeter. Physically, the lambert is the luminance of a 
perfectly diffusing white surface receiving an illuminance of 1 lumen/cm?. 


Lambert law — A law of physics which states that the radiant intensity (flux 
per unit solid angle) emitted in any direction from a unit radiating surface varies 
as the cosine of the angle between the normal to the surface and the direction 
of the radiation. The radiance (or luminance) of a radiating surface is, there- 
fore, independent of direction. Also called Lambert cosine law. 


Lambert law of absorption = Bouguer law. 


Lambert’s law of absorption — Each layer of equal thickness absorbs an 
equal fraction of the light which traverses it. 


Lambert’s law of illumination — The illumination of a surface on which the 
light falls normally from a point source is inversely proportional to the square 
of the distance of the surface from the source. If the normal to the surface 
makes an angle with the direction of the rays, the illumination is proportional 
to the cosine of that angle. 


Landau damping — The damping of a space charge wave by electrons which 
move at the phase velocity of the wave and gain energy transferred from the 
wave. 


Langley — A unit of energy per unit area, equal to 1 gram-calorie/cm? com- 
monly employed in radiation theory. 


Langmuir probe — A small metallic conductor or pair of conductors inserted 


within a plasma in order to sample the plasma current. 


Lanthanide series (Lanthanides) — Rare earth elements of atomic numbers 


57 through 71, which have chemical properties similar to lanthanum (#57). 


Laplacian speed of sound — The phase speed of a sound wave in a compress- 


ible fluid if the expansions and compressions are assumed to be adiabatic. This 
speed a is given by the formula 


a? = (cp/cy) RT 


where c, and c, are the specific heats at constant pressure and volume, respec- 
tively; R is the gas content; and T is the Kelvin temperature. The value of this 
speed under standard conditions in dry air is 331 m/sec. Compare Newtonian 
speed of sound. See Acoustic velocity. 


Laser — A device in which the excitation energy of resonant atomic or mo- 
lecular systems is used to coherently amplify or generate light. Consider a sys- 
tem of particles with energy levels E,, E: where E, < E;. A particle passing 
between these levels absorbs or emits a quantum of radiation of frequency 


v=(E, -E,)/h 


where h is Planck’s constant. If N, is the number of particles in E, and N; the 
number in E;, it follows from the laws of thermodynamics that at a positive 
absolute temperature N, < N,. As a result of this, a wave of the appropriate 
frequency would be attenuated. If by some means N, can be made to exceed 
N, by a reasonably large margin, an incoming wave of frequency v will stimu- 
late transitions from E; to E, and in the process become coherently amplified. 
For sustained oscillation to occur feedback must be provided; this is often done 
by covering the ends of the chamber in which the reaction occurs with reflective 
material and arranging the chamber to be resonant at the frequency of oscilla- 
tion. 


Latent heat of vaporization — The quantity of heat necessary to change one 
gram of liquid to vapor without change of temperature, measured as calories 
per gram. Dimensions, [I?t-?}. 


Lattice energy — The energy required to separate the ions of a crystal to an 
infinite distance from each other. 


LeChatelier’s principle — If some stress is brought to bear upon a system in 
equilibrium, a change occurs, such that the equilibrium is displaced in a direc- 
tion which tends to undo the effect of the stress. 


Length — The name “‘micron’’, for a unit of length equal to 10~* meter, and 
the symbol ‘‘y’’ which has been used for it were dropped by action of the 13th 
General Conference on Weights and Measures on October 13, 1967. The sym- 
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bol ‘‘y’’ is to be used solely as an abbreviation for the prefix ‘‘micro-’’, stand- 
ing for the multiplication by 10-*. Thus the length previously designated as 1 
micron, should be designated | um. 


Length, units of — Meter. 1. (Abbr. m) The basic unit of length of the metric 
system, defined as 1,650,763.73 wavelengths in vacuo of the unperturbed tran- 
sition 2p'®-5d° in krypton."* 

Effective 1 July 1959 in the U.S. system of measures, | yard = 0.9144 meter, 
exactly, or 1 meter = 1.094 yards = 39.37 inches. The standard inch is exactly 
25.4 millimeters. 


Lenses — For a single thin lens whose surfaces have radii of curvature r, and 
rt, whose principal focus is F, the index of refraction n, and conjugate focal 
distances f, and f2, 


For a thick lens, of thickness t, 


F= nr,r, 
(n-1)(n(r, +r,)-t(m— 1)] 


Combinations of lenses—If f, and f, are the focal lengths of two thin lenses 
separated by a distance d the focal length of the system, 


ff 
F= pina) 
f, +f-d 


Lenz’s law — When an electromotive force is induced in a conductor by any 
change in the relation between the conductor and the magnetic field, the direc- 
tion of the electromotive force is such as to produce a current whose magnetic 
field will oppose the change. 


Limiting equivalent conductance, A, — The limiting equivalent conductance 
of an electrolytic solution, A., is expressed by A, = lim (0.0,-/c) where Oc, is 
solution conductance corrected for solvent conductance and c is the equivalent 
concentration. A, is the value which A approaches as the solution is diluted so 
far that the effects of interionic forces become negligible (and dissociation, in 
the case of ionogens, is essentially complete). 


Limiting ionic equivalent conductance, A, — The limiting ionic equivalent 
conductance of an individual ion constituent of the solute (or electrolyte) of 
an electrolytic solution is given by A, = lim (A/c). This symbol is also used to 
designate the limiting equivalent conductances of complexions, ion pairs, ion 
clusters, etc., in combination with simple ions. 


Limiting ionic mobility, u* — The limiting mobility of an individual ion of a 
solute (or electrolte) is given by u = lim u. 


Limiting molar conductance, A") — The limiting molar conductance of an 
electrolytic solution, Ao, is expressed by A” = lim (0..,-/m) where 0..,, is solu- 
tion conductance corrected for solvent conductance and m is the molar concen- 
tration. A", is the value which A™ approaches as the solution is diluted so far 
that the effects of interionic forces become negligible. Seldomly used. 


Line of force — A term employed in the description of an electric or magnetic 
field. A line such that its direction at every point is the same as the direction 
of the force which would act on a small positive charge (or pole) placed at that 
point. A line of force is defined as starting from a positive charge (or pole) 
and ending on a negative charge (or pole). 

The line (of force) is also used as a unit of magnetic flux, equivalent to the 
maxwell. 


Lissajous figures — The path described by a particle which is simultaneously 
displaced by two simple harmonic motions at right angles, when the periods of 
the two motions are in the ratio of two small whole numbers, shows a variety 
of characteristic curves called Lissajous figures. 


Liquid — A state of matter in which the molecules are relatively free to 
change their positions with respect to each other, but restricted by cohesive 
forces so as to maintain a relatively fixed volume. 


Logarithm — A number m related to another number p by 


B™ =p 
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where B is an arbitrarily chosen number larger than 1. Usually m is written 
logsp. Logarithms have the basic properties that 


log pq = log p + logq 
and 


log p4 = q log p 


In the systems most often used B = 10 (common logarithms) or B = e 
2.71828...(natural logarithms). The common logarithm of p is written log,op 
or simply log p; the natural logarithm of p is written log.p or In p. Logarithmic 


adj. 


Longitudinal wave energy — Waves whose amplitude displacement is in the 
same or opposite direction as the motion. 


Loschmidt’s number — The number of molecules per unit volume of an ideal 
gas at 0°C and normal atmospheric pressure. 


n, = (2.68719 + 0.0001) x 10'? cm~? 


Loudness — The psychological response of the ear which is related to the 
physical quantity intensity. The loudness of a sound depends on frequency also 
since the ear responds more strongly to some frequency bands than to others. 
The loudness is roughly related to the cube root of the intensity, and for many 
purposes it is convenient to represent loudness as proportional to the logarithm 
of the intensity. 


Lumen — The lumen is the unit of luminous flux. It is equal to the luminous 
flux through a unit-solid angle (steradian) from a uniform point source of one 
candle, or to the flux on a unit surface all points of which are at unit distance 
from a uniform point source of one candle. 


Luminescence — Light emission by a process in which kinetic heat energy is 
not essential for the mechanism of excitation. 

Electroluminescence is luminescence from electrical discharges—such as 
sparks or arcs. Excitation in these cases results mostly from electron or ion 
collision by which the kinetic energy of electrons or ions, accelerated in an 
electric field, is given up to the atoms or molecules of the gas present and causes 
light emission. Chemiluminescence results when energy, set free in a chemical 
reaction, is converted to light energy. The light from many chemical reactions 
and from many flames is of this type. Photoluminescence, or fluorescence, 
results from excitation by absorption of light. The term phosphorescence is 
usually applied to luminescence which continues after excitation by one of the 
above methods has ceased. Compare incandescence. 


Luminous (energy) — Energy whose wavelength is such that the eye is sensi- 
tive to it. 


Luminous flux — The total visible energy emitted by a source per unit time 
is called the total luminous flux from the source. The unit of flux, the lumen, 
is the flux emitted in unit solid angle (steradian) by a point source of one candle 
luminous intensity. A uniform point source of one candle intensity thus emits 
4n lumens. 


Luminous intensity or candlepower is the property of a source of emitting 
luminous flux and may be measured by the luminous flux emitted per unit solid 
angle. The accepted unit of luminous intensity is the international candle. The 
Hefner unit, which is equivalent to 0.9 international candles, is the intensity of 
a lamp of specified design burning amyl acetate, called the Hefner lamp. 

The mean horizontal candlepower is the average intensity measured in a hor- 
izontal plane passing through the source. The mean spherical candlepower is 
the average candlepower measured in all directions and is equal to the total 
luminous flux in lumens divided by 4n. 


Lux — A photometric unit of illuminance or illumination equal to | lumen/ 
m?. Compare footcandle, phot. 


Magnetic Anisotropy — In ferro- or ferrimagnetic crystals. it is found that 
the magnetization prefers to lie along certain crystal directions. These are 
termed easy directions of magnetization. Work must be expended to turn the 
magnetization away from these easy directions. That work as a function of 
crystal direction defines the anisotropy energy surface. Directions associated 
with a maximum of the anisotropy energy are termed hard directions of mag- 
netization. In general, the energy difference between easy and hard directions 


DEFINITIONS (Continued) 


' , 
decreases as the temperature is increased, and vanishes at the Curie or Neel 
point. 


Magnetic Domains — The magnetization of a ferromagnetic or a ferrimag- 
netic material tends to break up into regions called domains separated by thin 
transition regions called domain walls. Within the volume of a domain, the 
magnetization has its saturation value, and is directed along a single direction. 
The magnetizations of other domains are directed along different directions in 
such a way that the net magnetization of the whole sample may be zero. The 
application of an external magnetic field first causes some domains to grow by 
the motion of their walls. At higher fields, the magnetizations of the resulting 
domains rotate toward parallelism with the field. 


Magnetic field due to a current — The intensity of the magnetic field in 


oersted at the center of a circular conductor of radius r in which a current I in 
absolute electromagnetic units is flowing, 


H= 2nl 
r 


If the circular coil has n turns the magnetic intensity at the center is, 


2nnl 
r 


H= 


The magnetic field in a long solenoid of n turns per centimeter carrying a 
current I in absolute electromagnetic units 


H = 4nnl 


If I is given in amperes the above formulae become, 


Magnetic field due to a magnet — At a point on the magnetic axis prolonged, 
at a distance r cm from the center of the magnet of length 21 whose poles are 
+m and —m and magnetic moment M, the field strength in oersted is, 


4mir 


H= —— 
(r? =I?) 


If ris large compared with |, 


Ata point on a line bisecting the magnet at right angles, with corresponding 
symbols, 


ss 2m! 
(r? ri P y 
For large value of r, 
H=M 


Magnetic field intensity or magnetizing force — Is measured by the force 
acting on unit pole. Unit field intensity, the oersted, is that field which exerts 
a force of one dyne on unit magnetic pole. The field intensity is also specified 
by the number of lines of force intersecting unit area normal to the field, equal 
numerically to the field strength in oersted. Magnetizing force is measured by 
the space rate of variation of magnetic potential and as such its unit may be 
the gilbert per centimeter. The gamma (y) is equivalent to 0.00001 oersted. Di- 
mensions, {e'? m2 ]172 tJ; (wo? m?!/2 Jr!/2 t7), 


Magnetic flux through any area perpendicular to a magnetic field is measured 
as the product of the area by the field strength. The units of magnetic flux, the 
maxwell is the flux through a square centimeter normal to a field of one gauss. 
The line is also a unit of flux. It is equivalent to the maxwell. Dimensions, [e"'/? 
m'? ar (yi? m'/? 1 vay 


Magnetic induction resulting when any substance is subjected to a magnetic 
field is measured as the magnetic flux per unit area taken perpendicular to the 
direction of the flux. The unit is the maxwell per square centimeter or its equiv- 
alent, the gauss. Dimensions, [e~'/? m!/? 17]; [PE WUE lh 
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If a substance of permeability » is placed in a magnetic field H the magnetic 
induction in the substance, 


M = uwH. 
If Lis the magnetic moment for unit volume, or intensity of magnetization, 
M=H + 4ql 
The susceptibility, 


k= =, 
H 


m= 1+ 47k 


Magnetic moment of a magnet is measured by the torque experienced when 
it is at right angles to a uniform field of unit intensity. The value of the mag- 
netic moment is given by the product of the magnetic pole strength by the 
distance between the poles. Unit magnetic moment is that possessed by a mag- 
net formed by two poles of opposite sign and of unit strength, 1 cm apart. 
Dimensions, [u'? m'? 1877 t'}; [e'7? m'? P?]. 

If the poles are separated by a distance which is great compared with the 
dimensions of the magnet, the magnetic moment of a magnet of length 1 whose 
poles have values of +m and ~mis, 


m= ml. 


Magnetic permeability is a property of materials modifying the action of 
magnetic poles placed therein and modifying the magnetic induction resulting 
when the material is subjected to a magnetic field or magnetizing force. The 
permeability of a substance may be defined as the ratio of the magnetic induc- 
tion in the substance to the magnetizing field to which it is subjected. The 
permeability of a vacuum is unity. Dimensions, [e' 1”? t*]; [u). 


Magnetic pole or quantity of magnetism — Two unit quantities of magnetism 
concentrated at points unit distance apart in a vacuum repel each other with 
unit force. If the distance involved is | cm and the force | dyn, the quantity of 
magnetism at each point is one cgs unit of magnetism. Dimensions, [e-'/? m'‘/? 
pMa}s (wi? m'”? p? {el 


Magnetic potential or magnetomotive force at a point measured by the work 
required to bring unit positive pole from an infinite distance (zero potential) 
to the point. The unit is the gilbert, that magnetic potential against which an 
erg of work is done when unit magnetic pole is transferred. Dimensions, [e'’”, 
m!/? pe i); Eyart?? m'? yi? nea 


Magnetostriction — Change in sample dimensions as the magnitude or the 
direction of the magnetization in a crystal is changed. 


Magnifying power of an optical instrument is the ratio of the angle subtended 
by the image of the object seen through the instrument to the angle subtended 
by the object when seen by the unaided eye. In the case of the microscope or 
simple magnifier the object as viewed by the unaided eye is supposed to be a 
distance of 25 cm (10 in.). 


Maser — An abbreviation based on the English description of the function 
of this device, microwave amplification by stimulated emission of radiation. 


Mass — Quantity of matter. Units of mass—the gram is ' :o00 the quantity 
of matter in the International Prototype Kilogram; one of the three fundamen- 
tal units of the cgs system. The British standard of mass is the pound, of which 
a standard is preserved by the government. The United States standard mass is 
the avoirdupois pound defined as 1/2.20462 kg. 

The primary standard of the unit of mass is the international prototype of 
the kilogram kept at the BIPM. The mass of 1-kg secondary standards of plat- 
inum-iridium or of stainless steel is compared with the mass of the prototype 
by means of balances whose precision can reach | in 10° or better. 

By an easy operation a series of masses can be standardized to obtain multi- 
ples and submultiples of the kilogram. 


Mass — The inertial resistance of a body to acceleration, considered, in clas- 
sical physics, to be a conserved quantity independent of speed. It can be shown 
that the parameters m,, m, appearing in the gravitation equation are equivalent 
to the masses of the bodies in the sense given above. In relativistic physics it is 
shown that when the speed of a body becomes an appreciable fraction of c, 
the speed of light mass is given by 


m= mg/[1 - (v/c)? | 
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where m, is the rest mass of the body and v is its speed relative to the observer 
who finds its mass to be m. Further, it has been shown that mass and energy 
are interconvertible as given by Einstein’s equation E = mc’. 


Mass action, law of — At a constant temperature the product of the active 
masses On one side of a chemical equation when divided by the product of the 
active masses on the other side of the chemical equation is a constant, regardless 
of the amounts of each substance present at the beginning of the action. 

At constant temperature the rate of the reaction is proportional to the con- 
centration of each kind of substance taking part in the reaction. 


Mass and Weight — ‘‘! The kilogram is the unit of mass; it is equal to the 
mass of the international prototype of the kilogram; 

“2 The word weight* denotes a quantity of the same nature as a force; the 
weight of a body is the product of its mass and the acceleration due to gravity; 
in particular, the standard weight of a body is the product of its mass and the 
standard acceleration due to gravity; 

“*3 The value adopted in the international Service of Weights and Measures 
for the standard acceleration due to gravity is 980.665 cm/s’, value already 
stated in the laws of some countries.”’ 


Mass by weighing on a balance with unequal arms— If W, is the value for 
one side, W; the value for the other, the true mass, 


Mass defect — Difference between atomic mass and mass number of a nu- 
clide. See Packing fraction. 


Mass-energy equivalence — The equivalence of a quantity of mass and a 
quantity of energy when the two quantities are related by the equation E = 
mc’. The conversion factor c? is the square of the velocity of light. The rela- 
tionship was developed from relativity theory, but has been experimentally con- 
firmed. 


Mass number — The whole number nearest the value. of the atomic mass of 
an element as expressed in atomic mass units. 

The mass number is assumed to represent the total number of protons and 
neutrons in the atomic nucleus of the element and is therefore equal to the 
atomic number plus the number of the neutrons. The mass number of an atom 
is usually written as a superscript to the element symbol, as in O'*, an isotope 
of oxygen with mass number 18. 


Maxwell — The cgs emu magnetic flux is the flux through a cm? normal to 
a field at 1 cm from a unit magnetic pole. 


Maxwell’s rule — A law stating that every part of an electric circuit is acted 
upon by a force tending to move it in such a direction as to enclose the maxi- 
mum amount of magnetic flux. 


Mechanical equivalent of heat is the quantity of energy which, when trans- 
formed into heat, is equivalent to unit quantity of heat; 4.18 x 10’ ergs = 1 
calorie (20°C). 


Mega — A prefix meaning million or 10°. Symbol is M. 


Meson — Two types of particles of mass intermediate between that of the 
electron and proton have been discovered in cosmic radiation and in the labo- 
ratory. The one particle with mass about 215m, is called y-meson, the other 
with about 280m, n-meson. Mesons of both positive and negative charge have 
been found and there is now reasonably good evidence for neutral mesons. 
Both types of mesons decay spontaneously. Some evidence exists for a meson 
of mass about 1000m,. 


Metallic elements in general are distinguished from the non-metallic elements 
by their luster, malleability, conductivity and usual ability to form positive 
ions. Nonmetallic elements are not malleable, have low conductivity and never 
form positive ions. 


Metamagnetic Materials — Those which are antiferromagnetic in weak 
fields, but which become ferromagnetically ordered in strong applied fields. 


Meter — The meter is the SI base unit of length and is the length equal to 1 
650 763.73 wavelengths in vacuum of the radiation corresponding to the tran- 
sition between the levels 2p,o and Sd; of the krypton-86 atom. 


Mev — Mev = million electron volts. 
Micro — A prefix meaning one millionth or 10~*. Symbol is p. 


Mie scattering—That which is produced by spherical particles without spe- 
cial regard to comparative size of radiation wavelength ad particle diameter. 


Milli — A prefix meaning 1/1000 or 10-°. Symbol is m. 


Minimum deviation — The deviation or change of direction of light passing 
through a prism is a minimum when the angle of incidence is equal to the angle 
of emergence. If D is the angle of minimum deviation and A the angle of the 
prism, the index of refraction of the prism for the wave length used is, 


= sin’ (A+ D) 


sin AA 
Minute of arc — %o of a degree. 


Mixtures consist of two or more substances intermingled with no constant 
percentage composition, and with each component retaining its essential origi- 
nal properties. 


Moderator — A material used for slowing down neutrons in an atomic pile 
or reactor. Usually graphite or “‘heavy water’’ (deuterium oxide). 


Modified index of refraction — An atmospheric index of refraction mathe- 
matically modified so that when its gradient is applied to energy propagation 
over a hypothetical flat earth it is substantially equivalent to propagation over 
the true curved earth with the actual index of refraction. Also called refractive 
modulus, modified refractive index. Compare potential index of refraction. 

The modified index of refraction is usually expressed in M-units; mathemat- 


ically 
M= (»-1+2) roves (2) 10° 
c a 


where n is the index of refraction at a point in the atmosphere; h is the height 
above mean sea level of that point; a is the radius of the earth; and N is the 
index of refraction in N-units. 

In ray tracing problems, the vertical gradient dM/dh can be used directly to 
obtain a ray path curvature that is relative to the curvature of the earth, i.e., 


dM>= dN’ 10° = 10° 


‘dh; dh.) 4a ‘ka 
where k is a value by which the earth’s radius is multiplied to get the radius of 
curvature of the ray path; ka is called the effective earth radius. 


Modulus of elasticity — The stress required to produce unit strain, which 
may be a change of length (Young’s modulus): a twist or shear (modulus of 
rigidity or modulus of torsion) or a change of volume (bulk modulus), ex- 
pressed in dynes per square centimeter. Dimensions, the same as of stress, [m 
rt} 


Moire patterns — Pattern resulting from interference beats between two sets 
of periodic structures in an image. 


Molal solution contains 1 mol/1000 g of solvent. 


Molar conductance, A" — The molar conductance of an electrolytic solution 
is the conductance of a solution containing 1 g mol of the solute (or electrolyte) 
when measured in a like manner to equivalent conductance. Seldomly used. 


Molar solution contains 1 mol or g mol wt of the solute in 1 £ of solution. 


Mole — the amount of substance of a system which contains as many ele- 
mentary entities as there are atoms in 0.012 kg of carbon 12. 

Note. When the mole is used, the elementary entities must be specified and 
may be atoms, molecules, ions, electrons, other particles, or specified groups 
of such particles. 


Molecular volume — Volume occupied by | mol. Numerically equal to the 
molecular weight divided by the density. 


* USA Editors’ note: In the USA weight is the commonly used term for mass. Because of the dual use of the term weight as a quantity, this term should be avoided 


in technical practice. (American National Standard Z210.1) 
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Molecular weight — The sum of the atomic weights of all the atoms in a 
molecule. 


Molecule — The smallest unit quantity of matter which can exist by itself 
and retain all the properties of the original substance. 


Mol volume — The volume occupied by a mol or a gram molecular weight 
of any gas measured at standard conditions is 22.414 £. 


Moment of force or torque — The effectiveness of a force to produce rota- 
tion about an axis, measured by the product of the force and the perpendicular 
distance from the line of action of the force to the axis. Cgs unit—the dyne- 
centimeter. Dimensions, [m I? t?]. If a force F acts to produce rotation about 
a center at a distance d from the line in which the force acts, the force has a 


torque, 
Fd. 


Moment of inertia — A measure of the effectiveness of mass in rotation. In 
the rotation of a rigid body not only the body’s mass, but the distribution of 
the mass about the axis of rotation determines the change in the angular veloc- 
ity resulting from the action of a given torque for a given time. Moment of 
inertia in rotation is analogous to mass (inertia) in simple translation. The cgs 
unit is g-cm’. Dimensions, [m 1’]. 

If m,, m2, ms, etc. represent the masses of infinitely small particles of a body; 
Th, Ta, Tf, etc. their respective distances from an axis of rotation, the moment 
of inertia about this axis will be 
Atria a tie oh) 


= 2 
l=(myn > emp, 


or 
I= > (mr*) 


Momentum — Quantity of motion measured by the product of mass and 
velocity. Cgs unit, one gram-centimeter per second. Dimensions, [m | t~'). 
A mass m moving with velocity v has a momentum, 


= Mv. 


If a mass m has its velocity changed from v; to v2 by the action of a force F 
for a time t, 


Monochromatic emissive power is the ratio of the energy of certain defined 
wave lengths radiated at definite temperatures to the energy of the same wave 
lengths radiated by a black body at the same temperature and under the same 
conditions. 


Monochromatic (source) — All source radiation is exactly of the same wave- 
length. This is never achieved in practice even with a laser, so the term ‘‘quasi- 
monochromatic”’ is used to mean nearly of the same wavelength for all practi- 
cal purposes. 


Monotropic — Crystal forms one of which is always metastable with respect 
to the other. 


Mosley’s law — The frequencies of the characteristic X-rays of the elements 
show a strict linear relationship with the square of the atomic number. 


Motion, laws of — See Newton’s law of motion. 


Multiple proportions, law of — If two elements form more than one com- 
pound, the weights of the first element which combine with a fixed weight of 
the second element are in the ratio of integers to each other. 


Nano — A prefix meaning one billionth or 10-*. Symbol is n. 


Néel Point — The temperature at which ferrimagnetic and antiferromagnetic 
materials become paramagnetic. 


Negatron — 1. A term used for electron when it is necessary to distinguish 
between (negative) electrons and positrons. 


2. A four element vacuum tube which displays a negative resistance charac- 
teristic. 


Nernst effect — When heat flows across the lines of magnetic force, there is 
observed an electromotive force in the mutually perpendicular direction. 
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Neutralization is a reaction in which the hydrogen ion of an acid and the 
hydroxyl ion of a base unite to form water, the other product being a salt. 


Neutrino — An electrically neutral particle of very small (probably zero) rest 
mass and of spin quantum number 2. When the spin is oriented parallel to 
the linear momentum the particle is the antineutrino. When the spin is oriented 
antiparallel to the linear momentum the particle is the neutrino. Postulated by 
Pauli in explaining the beta decay process. 

Whenever a beta (positron) particle is created in a radioactive decay so is an 
antineutrino (neutrino). The two particles and the parent nucleus share between 
them the available energy and momentum. Neutrinos and antineutrinos can 
penetrate amounts of matter measured in light years without appreciable atten- 
uation. Detected by Reines and Cowan using antineutrinos from fission reac- 
tors and large scintillation detectors. 


Neutron — A neutral elementary particle of mass number 1. It is believed to 
be a constituent particle of all nuclei of mass number greater than 1. It is unst- 
able with respect to beta-decay, with a half life of about 12 min. It produces 
no detectable primary ionization in its passage through matter, but interacts 
with matter predominantly by collisions and to a lesser extent, magnetically. 
Some properties of the neutron are: rest mass, 1.00894 atomic mass unit; 
charge, 0; spin quantum number, 2; magnetic moment, —1.9125 nuclear Bohr 
magnetrons. 


Neutron cross section — See cross section. 


Newton (unit of force) — that force which gives to a mass of 1 kg an accel- 
eration of 1 m/sec. 


Newtonian speed of sound — An approximation to the speed of sound a in 
a perfect gas given by the relation 


a? = p/p 


where p is pressure and g is density. Compare Laplacian speed of sound. See 
Acoustic velocity. 


Newtonian telescope — A reflecting telescope in which a small plane mirror 
reflects the convergent beam from the objective to an eyepiece at one side of 
the telescope. After the second reflection the rays travel approximately perpen- 
dicular to the longitudinal axis of the telescope. See Cassegrain telescope. 


Newton laws of motion — A set of three fundamental postulates forming 
the basis of the mechanics of rigid bodies, formulated by Newton in 1687. 

The first law is concerned with the principle of inertia and states that if a 
body in motion is not acted upon by an external force, its momentum remains 
constant (law of conservation of momentum). The second law asserts that the 
rate of change of momentum of a body is proportional to the force acting upon 
the body and is in the direction of the applied force. A familiar statement of 
this is the equation 


F=ma 


where F is vector sum of the applied forces, m is the mass, and a is the vector 
acceleration of the body. The third law is the principle of action and reaction, 
stating that for every force acting upon a body there exists a corresponding 
force of the same magnitude exerted by the body in the opposite direction. 


Newton’s law of cooling — The rate of cooling of a body under given con- 
ditions is proportional to the temperature difference between the body and its 
surroundings. 


Nodal points — Two points on the axis of a lens such that a ray entering the 
lens in the direction of one, leaves as if from the other and parallel to the 
original direction. 


Noncondensable gas — A gas whose temperature is above its critical temper- 
ature, so that it cannot be liquefied by increase of pressure alone. 


Normal atmosphere — This is defined as the pressure exerted by a vertical 
column of 76 cm of mercury of density 13.5951 g/cm? at a place where the 
gravitational acceleration is g = 980.665 cm/sec?. 


latm = 1.013246 x 10° dyn/cm? 


14.696 psi 
= 29.291 in of Hg at 32° F 


1mm of Hg = 1 Torr = 1333.22 dyn/cm? 
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Normal salt — An ionic compound containing neither replaceable hydrogen 
nor hydroxyl ions. 


Normal solution — contains one gram molecular weight of the dissolved 
substance divided by the hydrogen equivalent of the substance (that is, one 
gram equivalent) per liter of solution. 


Nuclear atom — The atom of each element consists of a small dense nucleus 
which includes most of the mass of the atom. The nucleus is made up of roughly 
equal numbers of neutrons and protons. The positive charges of the protons 
enables the nucleus to surround itself with a set of negatively charged electrons 
which move around the nucleus in complicated orbits with well defined ener- 
gies. The outermost electrons which are least tightly bound to the nucleus play 
the dominant part in determining the physical and chemical properties of the 
atom. There are as many electrons in orbits as there are protons in the nucleus. 


Nuclear cross section (symbol 0) — A measure of the probability that the 
reaction will take place which is defined by 


dl = Ino dx 


where I is the intensity of the particle beam; n is the number of target nuclei 
per cubic centimeter of target; o is the cross section for the specified process, 
expressed in square centimeters; and x is the target thickness in centimeters. 
See barn. 


Nuclear fusion — See fusion. 


Nuclear isomers — Isotopes of elements having the same mass number and 
atomic number but differing in radioactive properties such as half-life period. 


Nuclear magneton symbol My)—A unit of magnetic moment of the proton 
equal to 5.0505 x 10° erg per gauss. 


Nucleon — Any particle found in the structure of an atom’s nucleus. The 
most plentiful ones are neutrons and protons. 


Nucleus — The dense central core of the atom, in which most of the mass 
and all of the positive charge is concentrated. The charge on the nucleus, an 
integral multiple of Z of the electronic charge, is the essential factor which 
distinguishes one element from another. Z is called the atomic number and 
gives the number of protons in the nucleus, which includes a roughly equal 
number of neutrons. The mass number A gives the total number of neutrons 
plus protons. See Isotopes and Nuclear Atom. 


Nuclide — A species of atom distinguished by the constitution of its nucleus. 
The nuclear constitution is specified by the number of protons, Z; number of 
neutrons, N; and energy content. (Or, by the atomic number, Z; mass number 
A(=N + Z) and atomic mass). 


Numerical aperture is the sine of half the angular aperture, used as a measure 
of the optical power of an objective. 


Nusselt number (symbo! Ny.) — (After Wilhelm Nusselt, 1882- , German 
engineer.) A number expressing the ratio of convective to conductive heat 
transfer between a solid boundary and a moving fluid, defined as hl/k where 
h is the heat-transfer coefficient, | is the characteristic length, and k is the ther- 
mal conductivity of the fluid. 


Objective — The lens or combination of lenses which receives light rays from 
an object and refracts them to form an image in the focal plane of the eyepiece 
of an optical instrument, such as a telescope. Also called object glass. 


Object wave — The scattered or reflected wave from the object which it is 
desired to image or ‘‘reconstruct’’. 


Oecersted — The cgs emu of magnetic intensity exists at a point where a force 
of 1 dyn acts upon a unit magnetic pole at that point, i.e., the intensity 1 cm 
from a unit magnetic pole. 


Ohm (unit of electric resistance) — The electric resistance between two points 
of a conductor when a constant difference of potential of 1 volt, applied be- 
tween these two points, produces in this conductor a current of | ampere, this 
conductor not being the source of any electromotive force. 


Ohm’s law — Current in terms of electromotive force E and resistance R. 


aim 
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The current is given in amperes when E is in volts and R in ohms. 


Optical correlation — Process of determinating the similarity of an optical 
signal or wave form to a reference-stored signal or wave form. The reference 
is usually stored as a matched filter. 


Optical path length — The total phase change between the source and a given 
position in the energy beam as measured along the direction of travel of the 
beam or wavefronts. 


Optical pyrometer — A device for measuring the temperature of an incan- 
descent radiating body by comparing its brightness for a selected wavelength 
interval within the visible spectrum with that of a standard source; a mono- 
chromatic radiation pyrometer. 


Optical thickness — Specifically, in calculations of the transfer of radiant 
energy, the mass of a given absorbing or emitting material lying in a vertical 
column of unit cross-sectional area and extending between two specific levels. 
Also called optical depth. 

If z, and z, are the lower and upper limits, respectively, of a layer in which 
the variation of a density @ of some absorbing or emitting substance is given 
as a function of height z, then the quantity 


22 
IF p(z) dz 


is called the optical thickness of that substance within that particular layer. 


Order (of a bright fringe) — Proportional to the path difference between the 
two wave components producing a fringe (measured in integral numbers of 
wavelengths). No path difference produces zero order fringes. 


Order (of a dark fringe) — Proportional to the path difference between the 
two wave components producing a fringe (measured as one-half the quantity 
of integral half wavelengths less one; i.e., path difference of 3.2 a wavelength 
produces a Ist order dark fringe). 


Organ pipes — The frequency of vibration of a closed pipe or other air col- 
umn of length 1, where V is the velocity of sound in air, for the fundamental 
and first three overtones respectively is, 


=y _3V _5V Los 
Mo” a1’ md a ale Pamlaie DopR igi 

For an open pip, 
Vv 2V 3V av 
n, =, n, =—, n, ==, =—_ 
aay TET. ary se ey 


Osmotic-pressure effect — An enhancement in the velocity of the central ion, 
in the direction of the applied external field, as a result of more collisions on 
the central ion from ions behind the central ion than from ions in front of it. 


Overall heat-transfer coefficient — The value U, in British thermal units per 
hour per square foot per °F in the equation 


Q=UA(t, -t,) 
where Q is heat flow per unit time; A is area; and t is temperature. 


Oxidation is any process which increases the pronortion of oxygen or acid- 
forming or radical in a compound. 


Packing fraction — Packing fraction is the difference between the actual 
mass of the isotope and the nearest whole number divided by the mass number. 
Thus the packing fraction is equal to (M — A)/A where M is the actual mass 
and A is the mass number. For example, one of the chlorine isotopes has a 
mass of 32.9860. The packing fraction for this isotope is 


32.9860 — 33.0000 _ ~0.00042 
33.0000 


Packing fractions are usually expressed as parts per 10,000 and so the packing 
fraction for this isotope of chlorine is written as —4.2. Since oxygen is taken as 
the standard, elements with positive packing fractions are less stable than oxy- 
gen, those with negative packing fractions are more stable. 

It is positive for nuclides with mass number less than 16 or greater than 180, 
and negative for most others. 
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Parallax — The difference in the apparent direction or position of an object 
when viewed from different points expressed as an angle. 

For bodies of the solar system, parallax is measured from the surface of the 
earth and its center and is called geocentric parallax, varying with the body’s 
altitude and distance from the earth. The geocentric parallax when a body is 
in the horizon is called horizontal parallax and is the angular semidiameter of 
the earth as seen from the body. Parallax of the moon is called lunar parallax. 
For stars, parallax is measured from the earth and the sun, and is called annual, 
heliocentric, or stellar parallax. Compare aberration 


Paramagnetic materials — Those within which an applied magnetic field is 
slightly increased by the alignment of electron orbits. The slight diamagnetic 
effect in materials having magnetic dipole moments is overshadowed by this 
paramagnetic alignment. As the temperature increases this paramagnetism dis- 
appears leaving only diamagnetism. The permeability of paramagnetic inate- 
rials is slightly greater than that of empty space. 


Parsec — A unit of length equal to the distance from the sun to a point 
having a heliocentric parallax of 1 second (1°), used as a measure of stellar 
distance. 

The name parsec is derived from the words parallax second. 1 parsec = pc 
= 3.084 x 10" kilometers 
= 206,265 astronomical units 
= 3.262 light years. 


Partial pressure — The pressure exerted by a designated component or com- 
ponents of a gaseous mixture. 


Pascal — The unit of pressure in the SI system; 1 pascal equals 1 newton 
per square meter. 


Pascal’s law — Pressure exerted at any point upon a confined liquid is trans- 
mitted undiminished in all directions. 


Pauli exclusion principle — The principle that no pair of identical particles 
can simultaneously occupy the same quantum state. The principle applies to 
electrons, protons, and neutrons and accounts for the shell configurations of 
extranuclear electrons and for the shell structure of nuclei themselves. 


Peltier effect — When a current flows across the junction of two unlike met- 
als it gives rise to an absorption or liberation of heat. If the current flows in 
the same direction as the current at the hot junction in a thermoelectric circuit 
of the two metals, heat is absorbed; if it flows in the same direction as the 
current at the cold junction of the thermoelectric circuit heat is liberated. 


Pendulum — For a simple pendulum of length |, for a small amplitude, the 
complete period, 


V/! i 
=) = ore=4x° — 
I T : TZ 1) ae 


T will be given in seconds if | is in cm and g in cm per sec?. For a sphere 
suspended by a wire of negligible mass where d is the distance from the knife 
edge to the center of the sphere whose radius is r, the length of the equivalent 
simple pendulum, 


One 
l=d+ — 
4 Sd 


If the period is P for an arc 0, the time of vibration in an infinitely small arc is 
approximately 


ls 


1+% sin 


T= 
ai 
4 


For a compound pendulum, if a body of mass m he suspended from a point 
about which its moment of inertia is I with its center of gravity a distance h 
below the point of suspension, the period 


= Yo 
T=2n meh 


Penning effect — An increase in the effective ionization rate of a gas due to 
the pressure of a small number of foreign metastable atoms. 

For instance, a ncon atom has a metastable level at 16.6 V and if there area 
few neon atoms in a gas of argon which has an ionization potential of 15.7 V, 
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a collision between the neon metastable atom with an argon atom may lead to 
ionization of the argon. Thus, the energy which is stored in the metastable atom 
can be used to increase the ionization rate. Other gases where this effect is used 
are helium, with a metastable level at 19.8 V, and mercury, with an ionization 
level at 10.4 V. 


Perfect fluid — In simplifying assumptions, a fluid chiefly characterized by 
lack of viscosity and, usually, by incompressibility. Also called an ideal fluid, 
inviscid fluid. See Perfect gas. 

A perfect fluid is sometimes further characterized as homogeneous and con- 
tinuous. 


Perfect gas — A gas which has the following characteristics: (a) it obeys the 
Boyle-Mariotte law and the Charles-Gay-Lussac law, thus satisfying the equa- 
tion of state for perfect gases; (b) it has internal energy as a function of tem- 
perature alone; and (c) it has specific heats with values independent of temper- 
ature. Also called ideal gas. Compare perfect fluid. 

The normal volume of a perfect gas is 2.24136 x 10* cm?/mol. 


Perigee — That orbital point nearest the earth when the earth is the center 
of attraction. 


Perihelion — That point in a solar orbit which is nearest the sun. 


Period in uniform circular motion is the time of one complete revolution. In 
any oscillatory motion it is the time of a complete oscillation. Dimension, [t]. 


Periodic law — Elements when arranged in the order of their atomic weights 
or atomic numbers show regular variations in most of their physical and chem- 
ical properties. 


Permeance, the reciprocal of reluctance. Unit permeance is the permeance 
of a cylinder one square centimeter crosssection and one centimeter length 
taken in a vacuum. Dimensions [e~' 1"! t?]; [yl]. 


Phase angle — The phase difference of two periodically recurring phenom- 
ena of the same frequency, expressed in angular measure. 


Phase of oscillatory motion — The fraction of a whole period which has 
elapsed since the moving particle last passed through its middle position in a 
positive direction. 


Phase (of wave) — The distance between the position of an amplitude crest 
of a wave train and a reference position measured in units of wavelength, de- 
grees, or radians (one wavelength equals 360°, or 2n radians). 


Phon — The unit of loudness level. The loudness level of a sound in phons 
is equal to the sound pressure level in decibels re 0.0002 microbar of a pure 
tone of 1000 Hz which a group of listeners judge to be equally loud. 


Phosphorescence — Emission of light which continues after the exciting 
mechanism has ceased. See luminescence. Compare fluorescence. An example 
of phosphorescence is the glowing of an oscilloscope screen after the exciting 
beam of electrons has moved to another part of the screen. 


Phot — A photometric unit of illuminance or illumination equal to 1 lumen 
per square centimeter. Compare footcandle, lux. 


Photoelectric effect — The emission of an electron from a surface as the 
surface absorbs a photon of electromagnetic radiation. Electrons so emitted 


are termed photoelectrons. 


Photoelectron — An electron which has been ejected from its parent atom 
by interaction between that atom anda high-energy photon. 


Photographic density — The density D of silver deposit on a photographic 
plate or film is defined by the relation 


D=logO 


where O is the opacity. If I, and I are the incident and transmitted intensities 


respectively the opacity is given by I./I. The transparency is the reciprocal of 
the opacity or I/I.,. 


Photometer — An instrument for measuring the intensity of light or the rel- 
ative intensity of a pair of lights. Aiso called illuminometer. 


Photon — According to the quantum theory of radiation, the elementary 
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quantity, or quantum, of radiant energy. It is regarded as a discrete quantity 
having a momentum equal to hv/c, where h is Planck constance, v is the fre- 
quency of the radiation, and c is the speed of light in a vacuum. The photon is 
never at rest, has no electric charge and no magnetic moment, but does have a 
spin moment. The energy of a photon (the unit quantum of energy) is equal to 
hv. Photons are generated in collisions between nuclei or electrons and in any 
other process in which an electrically charged particle changes its momentum. 
Conversely photons can be absorbed (i.e., annihilated) by any charged particle. 


Pico — A prefix meaning one trillionth or 10-'?. Symbol is p. 


Piezo-electric effect — The phenomemon exhibited by certain crystals of ex- 
pansion along one axis and contraction along another when subjected to an 
electric field. Conversely compression of certain crystals generate an electro- 
static voltage across the crystal. Piezoelectricity is only possible in crystal 
classes which do not possess a center of symmetry. 


Pinch effect — When an electric current, either direct or alternating, passes 
through a liquid conductor, that conductor tends to contract in cross-section, 
due to electromagnetic forces. 


Pitch — Psychological response of the ear, primarily dependent upon the 
frequency of viration of the air. The intensity of the sound also has a certain 
effect on the pitch. Pitch of a screw is the axial distance between adjacent turns 
of a single thread on the screw. 


Planck’s constance (h) — A universal constant of nature which relates the 
energy of a quantum of radiation to the frequency of the oscillator which emit- 
ted it. It has the dimensions of action (energy = time). Expressed by E = hv 
where E is the energy of the quantum and v is its frequency. Its numerical value 
is 6.626176 (36) x 10°?’ erg sec. 


Planck law — An expression for the variation of monochromatic radiant 
flux per unit area of source as a function of wavelength of black-body radiation 
at a given temperature; it is the most fundamental of the radiation laws. Math- 
ematically, Planck law is 


dw = [c,A ~$/ (e°?/TA—1)] da 


where dw is the radiant flux from a black body in the wavelength interval dA, 
centered around wavelength A, per unit area of black-body surface at tempera- 
ture T; c, and c, are radiation constants. 


Planetary aberration — A displacement in the apparent position of a planet 
in the celestial sphere due to the relative movement of the observer and the 
planet. See Aberration. 


Plane wave — A wave in which the wave fronts are everywhere parallel 
planes normal to the direction of propagation. 


Plasma — An assembly of ions, electrons, neutral atoms and molecules in 
which the motion of the particles is dominated by electromagnetic interaction. 
The temperature of the collection of these particles is sufficiently high for the 
ionization to be above 5%. The plasma taken as a whole is electrically neutral. 
A plasma is further characterized by relatively large intermolecular distances, 
large amounts of energy stored in the internal energy of the particles and the 
presence of a plasma sheath at all boundaries of the plasma. Plasmas are some- 
times referred to as the fourth state of matter. 


Plutonium — A fissile element, artificially produced in the pile by neutron 
bombardment of U”*. 


Poise — A unit of coefficient of viscosity, defined as the tangential force 
per unit area (dyn/cm?) required to maintain unit difference in velocity (1 cm/ 
sec) between two parallel planes separated by | cm of fluid; 


1 poise = 1 dyne sec/cm? = 1 g/cm sec. 


Poiseuille flow — The steady laminar flow of a fluid through a narrow hor- 
izontal circular cylinder according to the relation 


u = (1/4u) (@p/dx) (a? - 1?) 


where u is the fluid velocity along the cylinder’s axis at a distance r from the 
cylinder’s axis; yu is the dynamic viscosity of the fluid: a is the cylinder radius; 
and 9p/9@x is the pressure gradient along the axis of the cylinder. The velocity 
profile across the cylinder is seen to be parabolic, and this relation affords a 
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convenient experimental means of determining a fluid’s viscosity. Also called 
Hagen-Poiseuille flow. Compare Couette flow. 


Poisson constant (symbol ») — The ratio of the gas constant to the specific 
heat of a gas at constant pressure. 


Poisson distribution — A one-parameter discrete frequency distribution giv- 
ing the probability that n points (or events) will be (or occur) in an interval (or 
time) x, provided that these points are individually independent and that the 
number occurring in a subinterval does not influence the number occurring in 
any other nonoverlapping subinterval. It has the form 


f(n.x) = e~°* (ox)"/n! 


The mean and variance are both ox, and o is the average density (or rate) with 
which the events occur. When ox is large, the Poisson distribution approaches 
the normal distribution. The binomial distribution approaches the Poisson 
when the number of events n becomes large and the probability of success P 
becomes small in such a way that nP > ox. 


Poisson’s ratio is the ratio of the transverse contraction per unit dimension 
of a bar of uniform cross-section to its elongation per unit length, when sub- 
jected to a tensile stress. 


Polarized light — Light which exhibits different directions at right angles to 
the line of propagation is said to be polarized. Specific rotation is the power 
of liquids to rotate the plane of polarization. It is stated in terms of specific 
rotation or the rotation in degrees per decimeter per unit density. 


Polymorphism — The ability to exist in two or more crystalline forms. 


Positron — A particle of the same mass M,, as an ordinary electron. It has 
a positive electrical charge of exactly the same amount as that of an ordinary 
electron (which is sometimes called negatron). Positrons are created either by 
the radioactive decay of certain unstable nuclei or, together with a negatron, 
in a collision between an energetic (more than one Mev) photon and an electri- 
cally charged particle (or another photon). A positron does not decay sponta- 
neously but on passing through matter it sooner or later collides with an ordi- 
inary electron and in this collision the positron-negatron pair is annihilated. 
The rest energy of the two particles, which is given by Einstein’s relation E = 
mc? and amounts to 1.0216 mev altogether, is converted into electromagnetic 
radiation in the form of one or more photons. 


Potential (electric) at any point is measured by the work necessary to bring 
unit positive charge from an infinite distance. Difference of potential between 
two points is measured by the work necessary to carry unit positive charge from 
one to the other. If the work involved is one erg we have the electrostatic unit 
of potential. Dimensions, [e"'/? m'? I'? t"'J, [u'? m'? P? t*?]._ The potential 
at a point due to a charge q at a distance r in a medium whose dielectric constant 
is eis, 


v= 
er 


Potential energy — Energy possessed by a body by virtue of its position in a 
gravity field in contrast with kinetic energy, that possessed by virtue of its mo- 
tion. 


Potential index of refraction — An atmospheric index of refraction so for- 
mulated that it would have no height variation in an adiabatic atmosphere. 
Also called potential refractive index. Compare modified index of 
refraction. The potential index of refraction is usually expressed in terms of 
B-units. 


Pound (abbr. Ib) — 1. A unit of mass equal in the U.S. to 0.45359237 kg, 
exactly. 2. Specifically, a unit of measurement of the thrust or force of a reac- 
tion engine representing the weight the engine can move, as an engine with 
100,000 pounds of thrust. See Poundal, Pound mass. 3. The force exerted on 
1 pound mass by the standard acceleration of gravity. See Gravity, sense 2. 


Poundal — Force necessary to give | Ib mass acceleration of | ft/sec. 


Pound mass — 1. A mass equal to 0.45359237 kg. 2. A unit of measure of 
the inertial property equal to the mass of a body weighing | lb at the standard 
acceleration of gravity (980.665 cm/sec’). 


Pound weight — A force equal to the earth’s attraction for a mass of | Ib. 
This force, acting on a 1 lb mass, will produce an acceleration of 32.1747 ft/ 
sec’. 
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Power — The time rate at which work is done. Units of power, the watt, 
one joule (ten million ergs) per second; the kilowatt is equal to 1000 watts; the 
horse-power, 33,000 foot-pounds per minute, is equal to 756 watts. Dimen- 
sions, [m I t*]. If an amount of work W is done in time t the power or rate 
of doing work is 


Power will be obtained in watts if W is expressed in joules (10’ ergs) and t in 
sec. 


Power in watts for alternating current — 
P=Elcos¢? 


where E and I are the effective values of the electromotive force and current in 
volts and amperes respectively and ¢ the phase angle between the current and 
the impressed electromotive force. The ratio, 


Poe 
a cos } 


is called the power factor. 


Power developed by a direct current — The power in watts developed by an 
electric current flowing in a conductor, where E is the difference of potential 
at its terminals in volts, R its resistance in ohms, and I the current in amperes, 


P=EI=RI 
The work done in joules in a time t sec is, 
W=EIt:RI’t. 


Power ratios in telephone engineering are measured in decibels. The gain or 
loss of power expressed in decibels is ten times the logarithm of the power ratio. 
By reference to an arbitrarily chosen ‘‘power level’’ the actual power may be 
expressed in decibels. The numerical values thus used will not be proportional 
to the actual power level but roughly to the sensation on the ear produced when 
the electrical power is converted into sound. A difference of 1 decibel in the 
power supply to a telephone receiver produces approximately the smallest 
change in volume of sound which a hormal ear can detect. 


Pressure — Force applied to, or distributed, over a surface; measured as 
force per unit area. Cgs unit, the barye, one dyne per square centimeter. The 
megabarye is equal to 10* dynes per square centimeter. Pressure is also meas- 
ured by the height of the column of mercury or water which it supports. Di- 
mensions, [m 1" t™*]. 

The pressure due to a force F distributed over an area A, 


Absolute pressure — Pressure measured with respect to zero pressure. 
Gauge pressure — Pressure measured with respect to that of the atmosphere. 


Primary colors — Any three colors that when mixed in suitable proportions 
produce any color. Primary colors may be subtractive, where the primaries 
absorb colors from white light (e.g., magenta, cyan, yellow; red, blue, yellow) 
used in developing color photography; or additive, where the primaries form a 
color by the addition of their light (e.g., red, green, blue). 


Principal focus of a lens or spherical mirror is the point of convergence of 
light coming from a source at an infinite distance. 


Projectiles — For bodies projected with velocity v at an angle a above the 
horizontal, the time to highest point of flight. 


7 
t= Vsina 
& 


Total time of flight to reach the original horizontal plane, 


T= 2v sina 


Maximum height, 


Horizontal range, 


In the above equations the resistance of the air is neglected, g is the acceler- 
ation due to gravity. 


Prompt neutrons — In nuclear fission, those neutrons released coincident 
with the fission process, as opposed to the neutrons subsequently released. 


Proton — A positively charged subatomic particle having a mass of 1.67252 
x 10 g, slightly less than that of a neutron but about 1836 times greater than 
that of an electron. 


Proton-proton reaction — A thermonuclear reaction in which two protons 
collide at very high velocities and combine to form a deuteron. The resultant 
deuteron may capture another proton to form tritium and the latter may 
undergo proton capture to form helium. 


Proton storm — The flux of protons sent into space by a solar flare. 


Pulsed laser — A laser that radiates its energy during short bursts of times 
(pulses) and then is inactive until the next burst or pulse. The frequency of 
these pulses is called the pulse repetition frequency (PRF) of the laser. 


Purkinje effect — A phenomenon associated with the human eye, making it 
more sensitive to blue light when the illumination is poor (less than about 0.1 
lumen/ ft?) and to yellow light when the illumination is good. 


Pyron — A unit of radiant intensity of electromagnetic radiation equal to 1 
calorie/cm?/min. 


Quality or timbre of sound depends on the coexistence with the fundamental 
of other vibrations of various frequencies and amplitudes. 


Quantity of electricity or charge — The electrostatic unit of charge, the quan- 
tity which when concentrated at a point and placed at unit distance from an 
equal and similarly concentrated quantity, is repelled with unit force. If the 
distance is one centimeter and force of repulsion one dyne and the surrounding 
medium a vacuum, we have the electrostatic unity of quantity. The electrostatic 
unit of quantity may be defined as that transferred by electrostatic unit current 
in unit time. The quantity transferred by one ampere in one second is the cou- 
lomb, the practical unit. The faraday is the electrical charge carried by one 
gram equivalent. The coulomb = 3 x 10° electrostatic units. Dimensions, [e'/? 
mm??? 3/2 t"); (wr! m!”2 1"), 


Quantum — Unit quantity of energy postulated in the quantum theory. The 
photon is a quantum of the electromagnetic field, and in nuclear field theories, 
the meson is considered to be the quantum of the nuclear field. 


Quantum theory — The theory first stated by Max Planck (before the Phys- 
ical Society of Berlin on December 14, 1900) that all electromagnetic radiation 
is emitted and absorbed in quanta, each of magnitude hv, h being the Planck 
constant and v the frequency of the radiation. 


Quasi-monochromatic — Nearly of the same wavelength (see monochro- 
matic). 


Rad — An ionizing radiation unit corresponding to an absorption of energy 
in any medium of 100 ergs/g (1 rad in tissue = 100/93 rep). 


Radar — A system of radio detection and ranging which detects objects by 
beaming rf pulses that are reflected back by the object and measures its distance 
by the time elapsed between transmission and reception. The strength of the 
echo signal is determined by the radar equation 


& G?A?a0 
W, = WV, ——— 
R a (arp R* 


where W, is received echo power. W; is transmitted power, G is antenna gain, 
Ais radar carrier wavelength, o is target cross section, and R is range. 
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Radar nautical mile — The time that a radar signal takes to hit a target one 
nautical mile away and return; 12.261 microseconds. 


Radian — The angle subtended at the center of a circle by an arc equal in 
length to a radius of the circle. It is equal to 360°/2n or approximately 57 
degrees 17 minutes 44.8 seconds. The radian is the SI unit of plane angle. 


Radiation — The emission and propagation of energy through space or 
through a material medium in the form of waves. 

The term may be extended to include streams of sub-atomic particles as al- 
pha-rays, or beta-rays, and cosmic rays as well as electromagnetic radiation. 
Often used to designate the energy alone without reference to its character. In 
the case of light this energy is transmitted in bundles (photons). 


Radiation formula, Planck’s — The emission power of a black body at wave 
length A may be written 


Gk 
| a es 
ef? [AT - 
where c, and c, are constants with c, being 3.7403 x 10'° microwatts microns* 
per cm? or 3.7403 x 10°"? watt cm?, c, being 14384 micron degrees and T the 
absolute temperature. 


Radiation laws — 1. The four physical laws which, together, fundamentally 
describe the behavior of black-body radiation: (a) the Kirchoff law is essentially 
a thermodynamic relationship between emission and absorption of any given 
wavelength at a given temperature; (b) the Planck law describes the variation 
of intensity of black-body radiation at a given temperature, as a function of 
wavelength; (c) the Stefan-Boltzmann law relates the time rate of radiant energy 
emission from a black body to its absolute temperature; (d) the Wien law relates 
the wavelength of maximum intensity emitted by a black body to its absolute 
temperature. 2. All the more inclusive assemblage of empirical and theoretical 
laws describing all manifestations of radiative phenomena; e.g., Bouguer law 
and Lambert law. 


Radioactive nuclides — Atoms that disintegrate by emission of corpuscular 
or electromagnetic radiations. The rays most commonly emitted are alpha or 
beta or gamma rays. The three classes are: 


1. Primary, which have half-life times exceeding 10° years. These may 

be alpha-emitters or beta-emitters. 

Secondary, which are formed in radioactive transformations start- 

ing with U*, US, or Th??. 

3. Induced, having geologically short lifetimes and formed by induced 
nuclear reactions occurring in nature. All these reactions result in 
transmutation. 


Radioactivity — 1. Spontaneous disintegration of atomic nuclei with emis- 
sion of corpuscular or electromagnetic radiations. 

2. The number of spontaneous disintegrations per unit mass and per unit 
time of a given unstable (radioactive) element, usually measured in curies. 


Radiometer — An instrument for detecting and, usually, measuring radiant 
energy. Compare bolometer. See Actinometer, Photometer. 


Radius of gyration may be defined as the distance from the axis of rotation 
at which the total mass of a body might be concentrated without changing its 
moment of inertia. The product of total mass and the square of the radius of 
gyration will give (the) moment of inertia. 


Raman scattering — Raman scattering of light from a gas, liquid, or solid is 
that scattering in which a shift in wavelength from that of the usually mono- 
chromatic radiation occurs. The amount of shift is a function of the scattering 
particles and wavelengths. 


Rankine cycle — An idealized thermodynamic cycle consisting of two con- 
stant-pressure processes and two isentropic processes. 


Rankine scale of temperature — The Rankine scale, with its size of degree 
equal to that of the Fahrenheit scale, also has its zero at absolute zero of tem- 
perature. Thus, T°R = t°F + 459.67. Therefore, O°R = —459.67°F and the 
normal boiling point of water is 671.67°R. 


Raoult’s law — Molar weights of non-volatile nonelectrolytes when dissolved 
in a definite weight of a given solvent under the same conditions lower the 
solvent’s freezing point, elevate its boiling point and reduces its vapor pressure 
equally for all such solutes. 
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Rayleigh number — The nondimensional ratio between the product of buoy- 
ancy forces and heat advection and the product of viscous forces and heat 
conduction in a fluid. It is written as 


3 
g 4,T ad 


a vk 


where g is the acceleration of gravity; AT is a characteristic vertical temperature 
difference in the characteristic depth d; a@ is the coefficient of expansion, v is 
the kinematic viscosity; and k is the thermometric conductivity. 


Rayleigh scattering — This is a coherent scattering in which the intensity of 
the light of wavelength A, scattered in any direction making an angle @ with the 
incident light, is directly proportional to 1 + cos? 6 and inversely proportional 
to A‘. The latter point is noteworthy in that it shows how much greater the 
scattering of the short wavelengths is. These relations apply when the scattering 
particles are much smaller than the wavelength of the radiation. Thus the sky 
is blue because blue light is scattered more than red. The unscattered light is, 
of course, complementary to blue, i.e., orange or yellow, which explains the 
“‘warm’’ hues of the sunset. 


Real image — Image formed by converging rays which form a focused image 
in space. 


Reduction is any process which increases the proportion of hydrogen or base- 
forming elements or radicals in a compound. Reduction is also the gaining of 
electrons by an atom, an ion, or an element thereby reducing the positive val- 
ence of that which gained the electron. 


Reflecting telescope — A telescope which collects light by means of a concave 
mirror. 


Reflection coefficient or reflectivity is the ratio of the light reflected from a 
surface to the total incident light. The coefficient may refer to diffuse or to 
specular reflection. In general it varies with the angle of incidence and with the 
wavelength of the light. 


Reflection of light by a transparent medium in air (Fresnel’s formulae) — If 
i is the angle of incidence, r the angle of refraction, n, the index of refraction 


for air (nearly equal to unity), nz index of refraction for a medium, then the 
ratio of the reflected light to the incident light is, 


R= % ( 


If i = O (normal incidence), and n, = 1 (approximate for air), 


tan? (i—r) 
tan? (i+r) 


sin? (i - 1) rm 
sin? (i+ r) 


Refracting telescope — A telescope which collects light by means of a lens 
or system of lenses. Also called refractor. 


Refraction — See Index of refraction, Snell’s law. 


Refraction — The bending of a light or energy wave as it passes through 
material with varying wave velocities or indexes of refraction. 


Refraction at a spherical surface — If u be the distance of a point source, v 
the distance of the point image or the intersection of the refracted ray with the 
axis, n, and n, the indices of refraction of the first and second medium, and r 
the radius of curvature of the separating surface, 


no an 
fat hs 
v 


1 mn, — mn, 
u r 


If the first medium is air the equation becomes, 


Refractivity — 1. The algebraic difference between an index of refraction 
and unity. 

For the atmosphere, refractivity may be more conveniently expressed in N- 
units: 


N=(n- 1) 10° 
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The deviation of the refractivity at any altitude from the usual standard profile 
is expressed in B-units (for radio frequencies up to 20 kilomegacycles): 


B=N+0.012h 


where h is altitude in feet. 
The deviation of the refractivity at any altitude from the gradient at which 
the refraction curvature of a tangential ray will match the curvature of the earth 


may be expressed in M-units: 
M=N+0.048h 


where 0.048 is 10° divided by the radius of the earth in feet. 


Relative biological effectiveness (RBE) — The biological effectiveness of any 
type of energy of ionizing radiation in producing a specific damage (e.g., leu- 
kemia, anemia, sterility, carcinogenesis, catasacts, shortening of life span, 
etc.). 


Relative humidity — The ratio of the quantity of water vapor present in the 
atmosphere to the quantity which would saturate at the existing temperature. 
It is also the ratio of the pressure of water vapor present to the pressure of 
saturated water vapor at the same temperature. 


Relativistic mass equation — The equation 
m=m, [1 - (v?/c?)] '? =m,/(1 - 67)'” 


where B = v/c for the relativistic mass m of a particle or body of rest mass m, 
when its velocity is v. See Relativistic velocity. 


Relativistic particle — A particle with a velocity so large that its relativistic 
mass exceeds its rest mass by an amount which is significant for the computa- 
tion or other considerations at hand. See Relativistic velocity. 


Relativistic velocity — A velocity sufficiently high that some properties of a 
particle of this velocity have values significantly different from those obtaining 
when the particle is at rest. See Rest mass. 

The property of most interest is the mass. For many purposes, the velocity 
is relativistic when it exceeds about one tenth the velocity of light. 


Relaxation-field effect — The delay in the ion atmosphere in maintaining its 
symmetry around a central ion as the central ion moves in the forward direction 
under an applied electrical field (potential gradient). 


Reluctance is that property of a magnetic circuit which determines the total 
magnetic flux in the circuit when a given magnetomotive force is applied. Unit, 
the reluctance of one centimeter length and one square centimeter cross-section 
of space taken in a vacuum. Dimensions, [el t?]; [u"' 1"']. 


Reluctivity or specific reluctance is the reciprocal of magnetic permeability. 
The reluctivity of empty space is taken as unity. Dimensions, [el? t~]; [u"'). 


Rem — Abbreviation for roentgen-equivalent-man. 


Resistance is a property of conductors depending on their dimensions, ma- 
terial and temperature which determines the current produced by a given dif- 
ference of potential. The practical unit of resistance, the ohm is that resistance 
through which a difference of potential of one volt will produce a current of 
one ampere. The international ohm is the resistance offered to an unvarying 
current by a column of mercury at 0°C; 14,4521 in mass, of constant cross- 
sectional area and 106.300 cm in length, sometimes called the legal ohm. Di- 
mensions, [e~' 1"' t}; [yl t~'). 


Resistance of a conductor at 0°C, of length I, cross-section s and specific 
resistance g 


The resistivity may be expressed as ohm-cm when R is in ohms, | in cm and 
sincm?, 

Resistance of a conductor at a temperature t whose resistance at 0°C is R, 
and whose temperature resistance coefficient is a 


R, = R,(1 + at) 
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Resistance of conductors in series and parallel — The total resistance of any 
number of resistances joined in series is the sum of the separate resistances. 
The total resistance of conductors in parallel whose separate resistances are r,, 


To, 1; °° * I, is given by the formula 


Where R is the total resistance. For two terms this becomes, 


Tyta 


ry FF 


Resistance, specific (Resistivity) — A proportionality factor characteristic of 
different substances equal to the resistance that a centimeter cube of the sub- 
stance offers to the passage of electricity, the current being perpendicular to 
two parallel faces. It is defined by the expression: 


R=p 


where R is the resistance of a uniform conductor, | is its length, A is its cross 
sectional area, and g is its resistivity. Resistivity is usually expressed in ohm- 
centimeters. 


Resistivity (symbol e) — In electricity, a characteristic proportionality factor 
equal to the resistance of a centimeter cube of a substance to the passage of an 
electric current perpendicular to two parallel faces. Also called specific resist- 
ance. 


R= p(l/A) 


where R is the resistance of a uniform conductor, | is its length, A is its cross- 
sectional area, and g is its resistivity. 


Resolving power of a telescope or microscope is indicated by the minimum 
separation of two objects for which they appear distinct and separate when 
viewed through the instrument. 


Resonance — 1. The phenomenon of amplification of a free wave or oscil- 
lation of a system by a forced wave or oscillation of exactly equal period. The 
forced wave may arise from an impressed force upon the system or from a 
boundary condition. The growth of the resonant amplitude is characteristically 
linear in time. 2. Of a system in forced oscillation, the condition which exists 
when any change, however small, in the frequency of excitation causes a de- 
crease in the response of the system. 


Resonance (chemical) — The moving of electrons from one atom of a mole- 
cule or ion to another atom of that molecule or ion. It is simply the oriented 
movement of the bonds between atoms. 


Restitution, coefficient of, for two bodies on impact. The ratio of the differ- 
ence in velocity, after impact to the difference before impact. 


Rest mass — According to relativistic theory, the mass which a body has 
when it is at absolute rest. Mass increases when the body is in motion according 


to 
m= m,/f! — (v? /c?) 


where m is its mass in motion, m, is its rest mass; v is the body’s speed of 
motion, and c is the speed of light. 

Newtonian physics, in contrast with relativistic physics, makes no distinction 
between rest mass and mass in general. 


Reverberation — 1. The persistence of sound in an enclosed space, as a result 
of multiple reflections after the sound source has stopped. 2. The sound that 
persists in an enclosed space, as a result of repeated reflection or scattering, 
after the source of the sound has stopped. 


Reversible reaction — One which can be caused to proceed in either direction 
by suitable variation in the conditions of temperature, volume, pressure or of 
the quantities of reacting substances. 


Rochon prism — A birefringent electro-optical crystal which divides incident 
unpolarized optical beam into two polarized components. 
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Roentgen (R) — That quantity of X or gamma radiation such that the asso- 
ciated corpuscular emission per 0.001293 g of dry air (equals 1 cc at 0°C and 
760 mm Hg) produces, in air, ions carrying | esu of quantity of electricity of 
either sign. 


Roentgen equivalent man (REM) — That amount of ionizing radiation of 
any type which produces the same damage to man as | roentgen of about 200- 
kv X radiation (1 rem 1 rad in tissue/RBE). It should be noted that, when 
the physical dose is measured in rep units, the approximate definition is used: 
1 rem = | rep/RBE. 


Roentgen equivalent physical (REP) — That amount of ionizing radiation 
of any type which results in the absorpion of energy at the point in question in 
soft tissue to the extent of 93 ergs/g. It is approximately equal to 1 roentgen 
of about 200-kv X radiation in soft tissue. 


Root-mean-square error (symbol 9). In statistics, the square root of the arith- 
metic mean of the squares of the deviations of the various items from the arith- 
metic mean of the whole. Also termed standard deviation. 


Rotatory power is the power of rotating the plane of polarized light, given 
in general by 6/1 where @ is the total rotation which occurs in a distance 1. 

The molecular or atomic rotatory power is the product of the specific rota- 
tory power by the molecular or atomic weight. Magnetic rotatory power is given 
by 


6/e Hcosa@ 


where H the intensity of the magnetic field, and @ the angle between the field 
and the direction of the light. 


Rydberg formula — A formula, similar to that of Balmer, for expressing the 
wave-numbers (v) of the lines in a spectral series: 


where n and m are integers and m > n, a and b are constants for a particular 
series, and R is the Rydberg constant, 109737.3 cm“ for hydrogen. 


v=R| u ig OS 
(n+a)? > (m+b)? 


Salt — Any substance which yields ions, other than hydrogen or hydroxyl 
ions. A salt is obtained by displacing the hydrogen of an acid by a metal. 


Scale height (symbol h, hs) — A measure of the relationship between density 
and temperature at any point in an atmosphere; the thickness of a homogene- 
ous atmosphere which would give the observed temperature: 


h=kT/mg = R*T/Mg 


where k is the Boltzmann constant; T is the absolute temperature; m and M 
are the mean molecular mass and weight, respectively, of the layer; g is the 
acceleration of gravity; and R* is the universal gas constant. Compare virtual 
height. 


Scattered (light) — Reflection of light from a surface in all directions in a 
nonuniform manner. 


Scattering Coefficient — A measure of the attenuation due to scattering of 
radiation as it traverses a medium containing scattering particles. Also called 
total scattering coefficient. 


Scattering cross section — The hypothetical area normal to the incident ra- 
diation that would geometrically intercept the total amount of radiation ac- 
tually scattered by a scattering particle. It is also defined, equivalently, as the 
cross-section area of an isotropic scatterer (a sphere) which would scatter the 
same amount of radiation as the actual amount. Also called extinction cross 
section, effective area. 


Schlieren (photography) — A picture or image in which density gradients in 
a volume of flow are made visible. The image is produced by refraction and 
scattering from regions of changing refractive index. 


Scintillation counter — The combination of phosphor, photomultiplier tube, 
and associated circuits for counting scintillations. Also called scintillating 
counter. 


Scintillometer — An instrument which detects radiation by emitting flashes 
of light. 
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Second — The second is the unit of time of the International System of Units. 
The definition adopted at the October 13, 1967 meeting of the 13th General 
Conference on Weights and Measures is: ‘‘The second is the duration of 
9,192,631,770 periods of the radiation corresponding to the transition between 
the two hyperfine levels of the fundamental state of the atom of cesium 133.” 
The frequency (9,192,631,770 Hz) which the definition assigns to the cesium 
radiation was carefully chosen to make it impossible, by any existing experi- 
mental evidence, to distinguish the new second from the ‘‘ephemeris second”’ 
based on the earth’s motion. Therefore no changes need to be made in data 
stated in terms of the old standard in order to convert them to the new one. 
The atomic definition has two important advantages over the previous defini- 
tion: (1) it can be realized (i.e., generated by a suitable clock) with sufficient 
precision, + | part per hundred billion (10'') or better, to meet the most exact- 
ing demands of modern metrology; and (2) it is available to anyone who has 
access to or who can build an atomic clock controlled by the specified cesium 
radiation. (A description of such clocks is given in ‘‘Atomic Frequency Stand- 
ards,’’ NBS Tech. News Bull. 45, 8—11 (Jan., 1961). For more recent devel- 
opments and technical details, see R. E. Beehler, R. C. Mockler, and J. M. 
Richardson, ‘‘Cesium Beam Atomic Time and Frequency Standards,’’ Metrol- 
ogia 1, 114—131 (July, 1965)). In addition one can compare other high-preci- 
sion clocks directly with such a standard in a relatively short time — an hour 
or so compared against years with the astronomical standard. Laboratory-type 
atomic clocks are complex and expensive, so that most clocks and frequency 
generators will continue to be calibrated against a standard such as the NBS 
Frequency Standard, controlled by a cesium atomic beam, at the Radio Stand- 
ards Laboratory in Boulder, Colorado. In most cases the comparison will be 
by way of the standard-frequency and time-interval signals broadcast by NBS 
radio stations WWV, WWVH, WWVB, and WWVL. 


Second law of thermodynamics — An inequality asserting that it is impossi- 
ble to transfer heat from a colder to a warmer system without the occurrence 
of other simultaneous changes in the two systems or in the environment. 

It follows from this law that during an adiabatic process, entropy cannot 
decrease. For reversible adiabetic processes entropy remains constant, and for 
irreversible adiabatic processes it increases. 

Another equivalent formulation of the law is that it is impossible to convert 
the heat of a system into work without the occurrence of other simultaneous 
changes in the system or its environment. This version, which requires an engine 
to have a cold source as well as a heat source, is particularly useful in engineer- 
ing applications. See first law of thermodynamics. 


Second of arc — 1/60 of a minute of arc. 


Seebeck effect — If a circuit consists of two metals, one junction hotter than 
the other, a current flows in the circuit. The direction of the flow depends on 
the metals and the temperature of the junctions. 


Semiconductor — An electronic conductor, with resistivity in the range be- 
tween metals and insulators, in which the electrical charge carrier concentration 
increases with increasing temperature over some temperature range. Certain 
semiconductors possess two types of carriers, namely, negative electrons and 
positive holes. 


Sensitiveness of a balance — Assuming the three knife edges of a balance to 
lie on a straight line; if M is the weight of the beam, h the distance of the center 
of gravity below the knife edge, L the length of the balance arms and m a small 
mass added to one pan, the deflection @ produced is given by 


appsdail 
tan @ Mh 


Shear strength — ‘‘The stress, usually expressed in pounds per square inch, 
required to produce fracture when impressed perpendicularly upon the cross- 
section of a material.”” 


Shell — According to Pauli’s exclusion principle (q.v.), the extranuclear elec- 
trons do not circle around the nucleus all in orbits of the same radius, but are 
arranged in orbits at various distances from the nucleus. The extranuclear or- 
bital electrons are thus assumed to be arranged in a series of concentric spheres, 
called shells, which are designated, in the order of increasing distance from the 
nucleus, as K, L, M, N, O, P, and Q shells. The number of the electrons which 
each of these shells can contain is limited. All electrons arranged in the same 
shell have the same principal quantum number. The electrons in the same shell 
are grouped into various subshells (q.v.), and all the electrons in the same sub- 
shell have the same orbital angular momentum. See Subshell. 


Sidereal day. The duration of one rotation of the earth on its axis, with 
respect to the vernal equinox. It is measured by successive transits of the vernal 
equinox over the upper branch of a meridian. 


DEFINITIONS (Continued) 


Because of the precession of the equinoxes, the sidereal day thus defined is 
slightly less than the period of rotation with respect to the stars, but the differ- 
ence is less than 0.01 sec. The length of the mean sidereal day is 24 hr of sidereal 
time or 23 hr 56 min 4.09054 sec of mean solar time. 


Sidereal month — The average period of revolution of the moon with respect 
to the stars, a period of 27 days 7 hr 43 min 11.5 sec, or approximately 274 


days. 


Sidereal time — Time based upon the rotation of the earth relative to the 
vernal equinox. 

Sidereal time may be designated as local or Greenwich as the local or Green- 
wich meridian is used as the reference. When adjusted for nutation, to eliminate 
slight irregularities in the rate, it is called mean sidereal time. 


Sidereal year — The period of one apparent revolution of the earth around 
the sun, with respect to the stars, averaging 365 days 6 hr 9 min 9.55 sec in 
1955, and increasing at the rate of 0.000095 sec annually. 

Because of the precession of the equinoxes this is about 20 min longer than 
a tropical year. 


Simple harmonic motion — Periodic oscillatory motion in a straight line in 
which the restoring force is proportional to the displacement. If a point moves 
uniformly in a circle, the motion of its projection on the diameter (or any 
straight line in the same plane) is simple harmonic motion. 

If r is the radius of the reference circle, w the angular velocity of the point 
in the circle, @ the angular displacement at the time t after the particle passes 
the midpoint of its path, the linear displacement, 


=rsin@=rsinwt 


The velocity at the same instant, 


= Tw cos 6 = Wafr’ —-X 

The acceleration, 
a=-w?x, 
The force for a mass m, 
4n? 
F = mw?x = ax 
T? 
The period, 
T= 2na{~ 


In the above equations the cgs system calls for x and r in centimeters, v in 
centimeters per second, a in centimeters per second squared, T in seconds, M 
in grams, F in dynes, @ in radians and w in radians per second. 


Simple machine — A contrivance for the transfer of energy and for increased 
convenience in the performance of work. 

Mechanical advantage is the ratio of the resistance overcome to the force 
applied. Velocity ratio is the ratio of the distance through which force is applied 
to the distance through which resistance is overcome. 

Efficiency is the ratio of the work done by a machine to the work done upon 
it. 

If a force f applied to a machine through a distance S results in a force F 
exerted by the machine through a distance s, neglecting friction, 


fS = Fs 
The theoretical mechanical advantage or velocity ratio in the above case is, 
Ss 
“J 
Actually, the force obtained from the machine will have a smaller value than 


will satisfy the equation above. If F’ be the actual force obtained, the practical 
mechanical advantage will be, 


Es 
f 
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The efficiency of the machine, 


era's 
E> tS 

Snell’s law of refraction — If i is the angle of incidence, r the angle of re- 
fraction, v the velocity of light in the first medium, v’ the velocity in the second 
medium, the index of refraction n, 


Solar constant — The rate at which solar radiation is received outside the 
earth’s atmosphere on a surface normal to the incident radiation and at the 
earth’s mean distance from the sun. 

Measurements of solar radiation at the earth’s surface by the Smithsonian 
Institution for several decades give a best value for the solar constant of 1.934 
calories per square centimeter per minute. Measurements from rockets of the 
intensity of the ultraviolet end of the spectrum have corrected this value to 2.00 
calories per square centimeter per minute with a probable error of + 2%. 


Solar wind — Streams of plasma flowing approximately radially outward 
from the sun. 


Solid — A state of matter in which the relative motion of the molecules is 
restricted and they tend to retain a definite fixed position relative to each other, 
giving rise to crystal structure. A solid may be said to have a definite shape 
and volume. 


Solid angle — Measured by the ratio of the surface of the portion of a sphere 
enclosed by the conical surface forming the angle, to the square of the radius 
of the sphere. Unit of solid angle, the steradian, the solid angle which encloses 
a surface on the sphere equivalent to the square of the radius. Dimensions, 
unity. 


Solubility of one liquid or solid in another is the mass of a substance con- 
tained in a solution which is in equilibrium with an excess of the substance. 
Under these conditions the solution is said to be saturated. Solubility of a gas 
is the ratio of concentration of gas in the solution to the concentration of gas 
above the solution. 


Solubility product or precipitation value is the product of the concentration 
of the ions of a substance in a saturated solution of the substance. These con- 
centrations are frequently expressed as moles of solute per liter of solution. 


Solute — That constituent of a solution which is considered to be dissolved 
in the other, the solvent. The solvent is usually present in larger amount than 
the solute. 

A solution is saturated if it contains at given temperature as much of a solute 
as it can retain in the presence of an excess of that solute. 

A true solution is a mixture, liquid, solid or gaseous, in which the compo- 
nents are uniformly distributed throughout the mixture. The proportion of the 
constituents may be varied within certain limits. 


Solvent — That constituent of a solution which is present in larger amount; 
or, the constituent which is liquid in the pure state, in the case of solutions or 
solids or gases in liquids. 


Sone — A unit of loudness. A simple tone of frequency 1000 cycles/sec, 40 
decibels above a listener’s threshold, produces a loudness of 1 sone. 


Spatial frequency plane — The focusing plane of an optical lens or system 
where the image represents the spatial Fourier transform of the object spatial 
function. 


Specific conductance, o,, — The specific conductance, or conductivity, of a 
conductor of electricity is the conductance of the material between opposite 
sides of a cube, | cm in each direction. The unit of specific conductance is 
ohm™ cm" or mho cm". : 


Specific gravity — The ratio of the mass of a body to the mass of an equal 
volume of water at 4°C or other specified temperature. Dimensions, unity. 


Specific heat of a substance is the ratio of its thermal capacity to that of 
water at 15°C. Dimensions, unity. 

If a quantity of heat H calories is necessary to raise the temperature of m 
grams of a substance from t, to t:°C, the specific heat, or more properly, ther- 
mal capacity of the substance, 


DEFINITIONS (Continued) 


te H 
m(t, —t,) 

Specific heat by the method of mixtures— Where a mass m, of the substance 
is heated to a temperature t,, then placed in a mass of water m; t a temperature 
t, contained in a calorimeter with stirrer (of same material) of mass ms, specific 
heat of the calorimeter c, t, the final temperature 


m, s(t, — t;) = (m,c+m,) (t, -t,) 


Black’s ice calorimeter — If a body of mass m and temperature t melts a 
mass m’ of ice, its temperature being reduced to 0°C, the specific heat of the 
substance is, 


Bunsen’s ice calorimeter — A body of mass m at temperature t causes a 
motion of the mercury column of | centimeters in a tube whose volume per 
unit length is v. The specific heat is 


884lv 
mt 


s= 


Specific inductive capacity — The ratio of the capacitance of a condenser 
with a given substance as dielectric to the capacitance of the same condenser 
with air or a vacuum as dielectric is called the specific inductive capacity. The 
ratio of the dielectric constant of a substance to that of a vacuum. 


Specific rotation — If there are n grams of active substance in v cubic centi- 
meters of solution and the light passes through | decimeters, r being the ob- 
served rotation in degrees, the specific rotation (for 1 centimeter), 


[a] = & 


Specific volume is the reciprocal of density. Dimensions, [m™ I’]. 


Spectral series are spectral lines or groups of lines which occur in an orderly 
sequence. 


Specular reflection — Mirror scattering at one angle from the point of reflec- 
tion. 


Speed — Time rate of motion measured by the distance moved over in unit 
time. Cgs unit, 1 cm/sec. Dimension [I t"']. 


Speed of sound (symbol c,) — The speed of propagation of sound waves. In 
the atmosphere 


C= fy (R*/M,) Ty) 4 


where y is the ratio of specific heat of air at constant pressure to that a constant 
volume, R®* is the universal gas constant, M, is the mean molecular weight of 
air at sea level, and T,, is the molecular scale temperature. 

At sea level in the standard atmosphere, the speed of sound is 340.294 meters 
per second (1116.45 ft/sec). 

The concept of the speed of sound in the atmosphere loses its applicability 
at about 90 km where the mean free path of air molecules approaches the wave- 
lengths of sound waves. 


Spherical aberration — When large surfaces of spherical mirrors or lenses 
are used the light divergent from a point source is not exactly focused at a 
point. The phenomenon is known as spherical aberration. For axial pencils the 
error is known as axial spherical aberration; for oblique pencils, coma. 


Spherical mirrors — If R is the radius of curvature, F principal focus, and 
f, and f, any two conjugate focal distances, 


ae es 
f, f, 


If the linear dimensions of the object and image be O and I respectively and 
uand vy their distances from the mirror, 
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Spin — In nuclear physics, used to describe the angular momentum of ele- 
mentary particles or of nuclei. 


Spontaneous-ignition temperature — In testing fuels, the lowest temperature 
of a plate or other solid surface adequate to cause ignition in air of a fuel upon 
the surface. 


Stagnation pressure — 1. The pressure at a stagnation point. 2. In compress- 
ible flow, the pressure exhibited by a moving gas or liquid brought to zero 
velocity by an isentropic process. 3. Equals total pressure. 4. Equals impact 
pressure. 

Because of the lack of a standard meaning, stagnation pressure should be 
defined when it is used. 


Standard conditions for gases — Measured volumes of gases are quite gen- 
erally recalculated to 0°C temperature and 760 mm pressure, which have been 
arbitrarily chosen as standard conditions. 


Stark effect — The splitting of a single spectrum line into multiple lines which 
occurs when the emitting material is placed in a strong electric field. The ob- 
served effect depends on the angle between the direction of the field and the 
direction of observation. The effect is due to the shifting of the energy states 
of certain orbits which all have the same energy in zero field. 


Statcoulomb — The unit of electric charge in the metric system. 3 x 10° stat- 
coulombs = | coulomb. 


Static pressure (symbol p) — 1. The pressure with respect to a stationary 
surface tangent to the mass-flow velocity vector. 2. The pressure with respect 
to a surface at rest in relation to the surrounding fluid. 


Stationary or standing waves are produced in a medium by the simultaneous 
transmission, in opposite directions of two similar wave motions. Fixed points 
of minimum amplitude are called nodes. A segment extends from one node to 
the next. An antinode or loop is the point of maximum amplitude between two 
nodes. 


Statute mile — 5280 feet = 1.6093 kilometers = 0.869 nautical mile. Also 


called land mile. 


Stefan-Boltzmann constant (symbol o) — A universal constant of propor- 
tionality between the radiant emittance of a black body and the fourth power 
of the body’s absolute temperature; 5.6697 x 10-° erg per centimeter squared 
second °K‘. 


Stefan-Boltzmann law — A law stating that the total radiation E from a 
black body is given by 


E=oT* 


where T is the absolute temperature of the body and o is the Stefan-Boltzmann 
constant, equal to 5.672 x 10~* erg/sec cm? deg’. 


Steradian — The steradian is the SI unit of solid angle. 

The steradian is the solid angle which, having its vertex in the center of a 
sphere, cuts off an area of the surface of the sphere equal to that of a square 
with sides of length equal to the radius of the sphere. There are 4n steradians 
in a sphere. 


Stereoscopic image — An image which appears as a three-dimensional object 
located in space. 


Stoichiometric — Pertaining to weight relations in chemical reactions. 
Stoke — See under Viscosity. 


Stokes’ law — 1. Gives the rate of fall of a small sphere in a viscous fluid. 
When a small sphere falls under the action of gravity through a viscous medium 
it ultimately acquires a constant velocity, 


v= 2ga*(d, -d,) 
9n 
where a is the radius of the sphere, d, and d, the densities of the sphere and 
the medium respectively, and n the coefficient of viscosity. V will be in cm per 
sec if g is in cm per sec’, a in cm, d, and d; in g per cm’ and n in dyne-sec per 
cm? or poises. 
2. The empirical law stating that the wavelength of light emitted by a flu- 
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orescent material is longer than that of the radiation used to excite the fluores- 
cence. In modern language the emitted photons carry off less energy than is 
brought in by the exciting photons; the details accord with the energy conser- 
vation principle. 


Strain — The deformation resulting from a stress measured by the ratio of 
the change to the total value of the dimension in which the change occurred. 
Dimensions, unity. 


Stress — The force producing or tending to produce deformation in a body 
measured by the force applied per unit area Cgs units, one dyne per square 
centimeter. Dimensions, [m |" t~]. 


Subshell — The electrons within the same shell (energy level) of the atom are 
characterized by the same principal quantum number (n), and are further di- 
vided into groups according to the value of their azimuthal quantum numbers 
(I); the electrons which possess the same azimuthal quantum number for the 
same principal quantum number are considered to occupy the same subshell 
(or sublevel). The individual subshells are designated with the letters s, p, d, i 
g, and h, as follows: 


I value designation of subshell 
0 s 
1 Pp 
2 d 
3 f 
4 8 
5 h 


An electron assigned to the s-subshell is called an s-electron, one assigned to 
the p-subshell is referred to as a p-electron, etc. In formulae of electron struc- 
ture, the value of the principal quantum number (n) is prefixed to the letter 
indicating the azimuthal quantum number (1) of the electron; thus, e.g., a 4f- 
electron is an electron which has the principal quantum number 4 (i.e., assigned 
to the N-shell) and the orbital angular momentum 3 (f-subshell). 


Substance, amount of — See Mole. 


Supersonic flow — In aerodynamics, flow of a fluid over a body at speeds 
greater than the acoustic velocity and in which the shock waves start at the 
surface of the body. Compare hypersonic flow. 


Surface density of electricity — Quantity of electricity per unit area. Dimen- 
sions, (exe m!/2 #2 ti}; [pasxze m?'/2 JM | 


Surface density of magnetism — Quantity of magnetism per unit area. Di- 
mensions, fez m!/2 1A [w'’? m?/? 15/2 talk 


Surface tension — Two fluids in contact exhibit phenomena, due to molec- 
ular attractions which appear to arise from a tension in he surface of separa- 
tion. It may be expressed as dynes per centimeter or as ergs per square centi- 
meter. Dimensions, [m t~]. 

The total force along a line of length | on the surface of a liquid whose 
surface tension is T, 


F=1h 


Capillary tubes — If a liquid of density d rises a height h in a tube of internal 
radius r the surface tension is, 


T= rhdg 
2 


The tension will be in dynes per cm if r and h are in cm, d in g per cm? and 
g in cm per sec’. 

Drops and bubbles — Pressure in dynes per cm? due to surface tension on a 
drop of radius r centimeter for a liquid whose surface tension is T dynes per 
centimeter, 


p= 2 
r 
For a bubble of mean radius r cm, 
p= 4T 


r 


Susceptibility (magnetic) is measured by the ratio of the intensity of magnet- 
ization produced in a substance to the magnetizing force or intensity of field 


to which it is subjected. The susceptibility of a substance will be unity when 
unit intensity of magnetization is produced by a field of one gauss. Dimensions, 


fe‘? 7], [HI- 


Synthetic’ aperture” sidelooking radar — A sidelooking radar that gener- 
ates very high resolution data by integrating its return signals during the time 
that the physical aircraft antenna or aperture is traveling through a large dis- 
tance (making up the synthetic aperture). 


Tangent galvanometer — A tangent galvanometer with n turns, of radius r, 
in the earth’s field H, has a deflection 8. The current flowing is, 


i= jae tan 6 
2mm 


If 2nn = G (the galvanometer constant). 
rl ss 
= — tan@ 
i= & tan 


Tektite — Small glassy bodies containing no crystals, composed of at least 
65% silicon dioxide, bearing no relation to the geological formations in which 
they occur, and believed to be of extraterrestrial origin. 

Tektites are found in certain large areas called strewn fields. They are named, 
as are minerals, with the suffix ite, as australite, found in Australia, billitonite, 
indochinite, and rizalite, found in Southeast Asia, bediasite from Texas, and 
moldavite from Bohemia and Moravia. 


Temperature may be defined as the condition of a body which determines 
the transfer of heat to or from other bodies. Particularly it is a manifestation 
of the average translational kinetic energy of the molecules of a substance due 
to heat agitation. The customary unit of temperature is the Centigrade degree, 
1/100 the difference between the temperature of melting ice and that of water 
boiling under standard atmospheric pressure. Celsius scale — the Celsius tem- 
perature scale is a designation of the scale also known as the centigrade scale. 
The degree Fahrenheit is 1/180, and the degree Reaumur 1/80 the same differ- 
ence of temperature. 

The fundamental temperature cale is the absolute, thermodynamic or Kelvin 
scale in which the temperature measure is based on the average kinetic energy 
per molecule of a perfect gas. The zero of the Kelvin scale is —273.15°C. The 
temperature scale adopted by the International Bureau of Weights and Meas- 
ures is that of the constant volume hydrogen gas thermometer. The magnitude 
of the degree in both these scales is defined as 1/100 the difference between 
the temperature of melting ice and that of boiling water at 760 mm pressure. 
Frequently the Kelvin scale is defined as degrees C + 273.15 and the Rankine 
scale as degrees F + 459.67°F. 

The fundamental temperature scale is now defined by means of the equation 


@(X) = 273.15°K & 
X; 


where @ denotes the temperature; X the thermometric property (P, V, ...); the 
subscript 3 refers to the triple point of water; and 273.16°K is the arbitrary 
fixed point for the temperature associated with the triple point of water. 

The ideal gas temperature 9, (numerically equal to the Kelvin temperature), 
in particular, is defined by either of the two equations: 


oy P 
273.15 pli, am const. V 


3 


aie av 
273.15 lim —— yi 
im v, const. P 


Temperature resistance coefficient — The ratio of the change of resistance 


in a wire due to a change of temperature of 1°C to its resistance at 0°C. Di- 
mension, [6-1]. 


Tera — A prefix meaning trillion or 10'?. Symbol is T. 


Terrestrial radiation — 1. The total infrared radiation emitted from the 
earth’s surface; to be carefully distinguished from effective terrestrial radiation, 
atmospheric radiation (which is sometimes erroneously used as a synonym for 
terrestrial radiation), and insolation. Also called earth radiation, eradiation. 


Thermal capacity of a substance is the quantity of heat necessary to produce 
unit change of temperature in unit mass. It is ordinarily expressed as calories 
Per gram per degree Centigrade. Numerically equivalent to specific heat. 


DEFINITIONS (Continued) 


Thermal capacity or water equivalent — The total quantity of heat necessary 
to raise any body or system unit temperature, measured as calories per degree 
centigrade in the cgs system. Dimension, [m]. 


Thermal expansion — The coefficient of linear expansion or expansivity is 
the ratio of the change in length per degree C to the length at 0°C. The coeffi- 
cient of volume expansion (for solids) is approximately three times the linear 
coefficient. The coefficient of volume expansion for liquids is the ratio of the 
change in volume per degree to the volume at 0°C. The value of the coefficient 
varies with temperature. The coefficient of volume expansion for a gas under 
constant pressure is nearly the same for all gases and temperatures and is equal 
to 0.00367 for 1°C. Dimension, [6"']. 

If 1, is the length at 0°C, a the coefficient of linear expansion, the length at 
t°Cis, 


I, = 1 (1 + at) 


General formula for thermal expansion — The rate of thermal expansion 
varies with the temperature. The genral equation giving the magnitude m, 
(length or volume) at a temperature t, where m, is the magnitude at 0° C, is 


m, =m,(l +ot+ Bt +yt? ...) 


t 


where a, f, y, etc. are empirically determined coefficients. 
Volume expansion — If V represents volume and f the coefficient of expan- 
sion, 


V, = Vo (1 + Bt). 
For solids, 


B = 3a (approximately). 


Thermal neutrons — Neutrons slowed down by a moderator to an energy of 
a fraction of an electron volt — about 0.025 ev. at 15°. 


Thermionic emission — The emission of ions or electrons from a metal as 
the result of heating. The thermionic current density, J, in amperes/cm? is equal 
to AT.e~*’*” where A is a constant, T is degrees Kelvin, k is Boltzmann’s con- 
stant, and $ is the work function of the emitter. 


Thermodynamic efficiency — In thermodynamics, the ratio of the work done 
by a heat engine to the total heat supplied by the heat source. Also called ther- 
mal efficiency, Carnot efficiency. 


Thermodynamic probability — Under specified conditions, the number of 
equally likely states in which a substance may exist. The thermodynamic prob- 
ability P is related to the entropy S by 


S=kinP 
where k is Boltzmann constant. See Third law of thermodynamics. 


Thermodynamic temperature scale — The Kelvin thermodynamic scale is rec- 
ognized as the fundamental scale to which all temperatures should ultimately 
be referable. The kelvin, unit of thermodynamic temperature, is the fraction 
1/273.16 of the thermodynamic temperature of the triple point of water. The 
unit kelvin and its symbol K are used to express an interval or a difference of 
temperature. In addition to the thermodynamic temperature (symbol T), ex- 
pressed in kelvins, use is also made of Celsius temperature (symbol t) defined 
by the equation 


t=\aT; 


where T, = 273.15 K by definition. The unit ‘‘degree Celsius’’ is equal to the 
unit ‘‘kelvin’’, but ‘‘degree Celsius’’ is a special name in place of ‘‘kelvin’’ for 
expressing Celsius temperature. A temperature interval or a Celsius tempera- 
ture difference can be expressed in degrees Celsius as well as in kelvins. 


Thermodynamics, law of — 

I. When mechanical work is transformed into heat or heat into work, the 
amount of work is always equivalent to the quantity of heat. 

II. It is impossible by any continuous self-sustaining process for heat to be 
transferred from a colder to a hotter body. 


Thermoelectric power is measured by the electromotive force produced by a 
thermocouple for unit difference of temperature between the two junctions. It 
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varies with the average temperature and is usually expressed in microvolts per 
degree C. It is customary to list the thermoelectric power of the various metals 
with respect to lead. Dimensions, [e~'’? m‘/? t"' 6-"]; [w!/? m?/? 1"? t"! 6"). 


Thickness or average radius of ion atmosphere, x"* — The average distance 
of the ion atmosphere from the reference ion in angstrom units. This average 
distance decreases in magnitude with the square root of the ionic concentration. 
Mathematically, K~' is the distance at which the average charge, dq, in a spher- 
ical shell of volume 4nr7dr reaches a maximum using the continuous density, @ 
(r), approximation. 


Third law of thermodynamics — The statement that every substance has a 
finite positive entropy, and that the entropy of a crystalline substance is zero 
at the temperature of absolute zero. See Thermodynamic probability. 

Modern quantum theory has shown that the entropy of crystals at 0° absolute 
is not necessarily zero. If the crystal has any asymmetry, it may exist in more 
than one state; and there is, in addition, an entropy residue deriving from nu- 
clear spin. 


Thomson thermoelectric effect is the designation of the potential gradient 
along a conductor which accompanies a temperature gradient. The magnitude 
and direction of the potential varies with the substance. 

The coefficient of the Thomson effect or specific heat of electricity is ex- 
pressed in joules per coulomb per degree Centigrade. Dimensions, [e™'/? m‘/* 
Peet o"), [ut m?/?2 [1/2 ¢2 6"). 


Time, unit of — The fundamental invariable unit of time is the ephemeris 
second, which is defined as 1/31,556,925.9747 of the tropical year for 1900 
January 0/12" ephemeris time. The ephemeris day is 86,400 ephemeris seconds. 

The former unit of time was the mean solar second, defined as 1/86,400 of 
the mean solar day. 


Torque prouced by the action of one magnet on another — The turning 
moment experienced by a magnet of pole strength m’ and length 21’ placed at 
a distance r from another magnet of length 21 and pole strength m, where the 
center of the first magnet is on the axis (extended) of the second and the axis 
of the first is perpendicular to the axis of the second, 


If the first magnet is deflected through an angle 6, the expression becomes, 


C= 2MM. cos 6 
r 


Torr — Provisional international standard term to replace the English term 
millimeter of mercury and its abbreviation mm of Hg (or the French mm de 
Hg). 

The torr is defined as 1/760 of a standard atmosphere or 1,013,250/760 
dynes per square centimeter. This is equivalent to defining the torr as 1333.22 
microbars and differs by only one part in 7 million from the International 
Standard millimeter of mercury. The prefixes milli and micro are attached with- 
out hyphenation. 


Torsional vibration — See Angular harmonic motion. 


Total pressure — 1. Equals stagnation pressure. 2. Equals impact pressure. 
3. The pressure a moving fluid would have if it were brought to rest without 
losses. 4. The pressure determined by all the molecular species crossing the 
imaginary surface. 


Total reflection — When light passes from any medium to one in which the 
velocity is greater, refraction ceases and total reflection begins at a certain crit- 
ical angle of incidence @ such that 


Si= 


sin 6 = 


where n is the index of the first medium with respect to the second. If the 
second medium is air n has the ordinary value for the first medium. For any 
other second medium, 


where n, and nz, are the ordinary indices of refraction for the first and second 
medium respectively. 


DEFINITIONS (Continued) 


Tractive force of a magnet — If a magnet with induction B has a pole face 
of area A the force is, 
BA 


F=— 


8r 
If Band A are incgs units, F will be in dynes. 


Transducer (acoustic) — A device to convert electrical oscillatory input en- 
ergy into mechanical acoustical wave energy. 


Transference (or transport) number — The transference number of each ion 
of a solute (or electrolyte) in an electrolytic solution is the fraction of the total 
current carried by that ion, and is given by the ratio of the mobility of the ion 
to the sum of the mobilities of the ions of the solute constituting the electrolytic 
solution. 


Transmutation — A nuclear change producing a new element from an old 
one. 


Transuranic elements — Elements of atomic numbers above 92. All of them 
are radioactive and are products of artificial nuclear changes. All are members 
of the actinide group. 


Transverse electromagnetic energy — Wave whose electric field and magnetic 
field displacements are at right angles to each other and to the direction of 
propagation (motion) of the wave. 


Triangle or polygon of forces — If three or more forces acting on the same 
point are in equilibrium, the vectors representing them form, when added, a 
closed figure. 


Triple point — The thermodynamic state at which three phases of a substance 
exist in equilibrium. 

The triple point of water occurs at a saturation vapor pressure of 6.11 milli- 
bar and at a temperature of 273.16° K. 


Tritium — An isotope of hydrogen with a mass of three, structure, two 
neutrons, and one proton in its nucleus. 


Ultrasound camera — A camera that converts a sound pressure ‘‘acoustic 
image”’ into an electrical TV-like image by means of the piezo-electric effect. 


Uncertainty principle — See Indeterminancy. 


Uniform circular motion — If r is the radius of a circle, v the linear speed in 
the arc, w the angular velocity and T the period or time of one revolution, 


peta ai, 
r zt 
The acceleration toward the center is 
2 2 
az wo ewty= 47 
re T? 


The centrifugal force for a mass m, 


R= me =mw?r= ai 
In the above equations w will be in radians per second and a in cm per sec? 
if r is in cm, v in cm per sec and T in sec. F will be in dynes if mass is in grams 
and other units as above. 
Application to the solar system — If M is the mass of the sun, G the constant 


of gravitation, P the period of the planet and r the distance of the planet from 
the sun, then the mass of the sun 


2.3 
M= a (G = 6.670 X 10-* for cgs units) 


If P is the period and r the distance of a satellite revolving around the planet, 
the above expression for M gives the mass of the planet. The formula is written 
on the assumption that the orbit of the planet or satellite is circular, which is 
only approximately true. 


Uniformly accelerated rectilinear motion — If y, is the initial velocity, v, the 
velocity after time t, the acceleration, 


F-130 


The velocity after time t, 


Space passed over in time t, 
s=v,t + at? 


Velocity after passing over space s, 


Space passed over in the nth second 
s=v, + %¥a(2n - 1) 


In the above and following similar equations the values of the space, velocity, 
and acceleration must be substituted in the same system. For space in cm, ve- 
locity will be in centimeter per second and acceleration in centimeter per second 
per second. 


Unit — Specific magnitude of a quantity, set apart by appropriate definition, 
which is to serve as a basis of comparison or measurement for other quantities 
of the same nature. 


Universal time — Time defined by the rotational motion of the earth and 
determined from the apparent diurnal motions which reflect this rotation; be- 
cause of variations in the rate of rotation, universal time is not rigorously uni- 
form. Also called Greenwich mean time. Compare ephemeris time. 

In the years preceding 1960 the arguments of the ephemerides in the Ameri- 
can Ephemeris and Nautical Almanac were designated as universal time. 


Valence of an atom of an element is that property which is measured by the 
number of atoms of hydrogen (or its equivalent) one atom of that element can 
hold in combination if negative, or can displace in a reaction if it is positive. 


Valence electrons of the atom are electrons which are gained, lost or shared 
in chemical reactions. 


Van Allen belt, Van Allen radiation belt — The zone of high-intensity parti- 
culate radiation surrounding the earth beginning at altitudes of approximately 
1000 km. 

The radiation of the Van Allen belt is composed of protons and electrons 
temporarily trapped in the earth’s magnetic field. The intensity of radiation 
varies with the distance from the earth. 


Van der Waals’ equation of state — This equation is expressed by: 


(>+3) (v-b)=RT 
Mw 


It makes allowance both for the volume occupied by the molecules and for the 
attractive force between the molecules. b is the effective volume of molecules 
in one mole of gas. a is a measure of the attractive force between the molecules. 
For values of R, a, and b see index for table of Van der Waals’ constants for 
gases. 


Van’t Hoff’s principle — If the temperature of interacting substances in 
equilibrium is raised, the equilibrium concentrations of the reaction are 
changed so that the products of that reaction which absorb heat are increased 
in quantity, or if the temperature for such an equilibrium is lowered, the prod- 
ucts which evolve heat in their formation are increased in amounts. 


Vapor — The words vapor and gas are often used interchangeably. Vapor is 
more frequently used for a substance which, though present in the gaseous 
phase, generally exists as a liquid or solid at room temperature. Gas is more 
frequently used for a substance that generally exists in the gaseous phase at 
room temperature. Thus one would speak of iodine or carbon tetrachloride 
vapors and of oxygen gas. 


Vapor pressure — The pressure exerted when a solid or liquid is in equilib- 


rium with its own vapor. The vapor pressure is a function of the substance and 
of the temperature. 


DEFINITIONS (Continued) 


Vectors, composition of — If the angle between two vectors is A, and their 
magnitude a and b, their resultant, 


C= Vv +b? - 2ab cos A. 


Velocity — Time rate of motion in a fixed direction. Cgs units, one centi- 
meter per second. Dimensions, [I t™']. 
If s is space passed over in time t, the velocity, 


<I 
W 
ain 


Velocity of a compressional wave — The velocity of a compressional wave 
in an elastic medium, in terms of elasticity E (bulk modulus) and density d, 


=[E 
TaN 


For the velocity of sound in air, where p is the pressure and d the density, 


v=a/ite 
d 


Velocity of efflux of a liquid — If h is the distance from the opening to the 
free surface of the liquid, the velocity of efflux is 


V=A/2gh 


The above is the theoretical discharge velocity disregarding friction and the 
shape of orifice. For water issuing through a circular opening with sharp edges 
of area, A, the volume discharged per second is given approximately by, 


Q= 0.624 yeh 


Velocity of sound, variation with temperature — The velocity in meters per 
sec at any temperature t in °C is given approximately by 


V = 331.5 + 0.607t 


, 
The variation with humidity is given by the equation 


= / eh Fores 
Vac lee ee 


where V, is the velocity in dry air, V, that in air at barometric pressure p in 
which the pressure of water vapor is e. y. and y, are the specific heat ratios for 
water vapor and for air respectively. 


Velocity of a transverse wave is a stretched cord. If T is the tension of the 
cord and m the mass per unit length, 


Velocity of water waves — If the depth h is small compared with the wave 


length, the velocity, 
v= 4 [en 


In deep water for a wave length A, 


veaf& 
20 


If the wavelength is very small, less than about 1.6 cm, the velocity increases 
as the wave length decreases and is expressed by the following, 


=4 [2x ga 
= — + 
hi Ad 2 
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where T is the surface tension and d the density of the liquid V will be given in 
cm per sec if h and A are in cm, g in cm per sec’, T in dyes per cm and d in g 
per cm’. 


Velocity of a wave — The velocity of propagation in terms of wavelength A 
and the period T or frequency nis, 


v=X=m 


Virtual gravity — The force of gravity on an atmospheric parcel, reduced by 
centrifugal force due to the motion of the parcel relative to the earth. The 
virtual gravity g* is 


SPAN PAIN 


where g is the magnitude of the acceleration of gravity; V is the parcel speed; 
a is the earth’s radius; and Q, is the component of the earth’s angular velocity 
vector normal to the motion of the parcel. 

For reasonable atmospheric values, the correction terms are of the order of 
0.01% of the magnitude of gravity. The identity of g* and g is implied by the 
assumption of hydrostatic equilibrium. 


Virtual height — The apparent height of an ionized atmospheric layer deter- 
mined from the time interval between the transmitted signal and the ionospheric 
echo at vertical incidence, assuming that the velocity of propagation is the ve- 
locity of light in a vacuum over the entire path. See lonospheric recorder. Com- 
pare scale height. 


Virtual image — An image that cannot be shown on a surface but is visible, 
as in a mirror. 


Virtual mass — The actual mass of a body, plus its apparent additional mass. 


Viscosity — All fluids possess a definite resistance to change of form and 
many solids show a gradual yielding to forces tending to change their form. 
This property, a sort of internal friction, is called viscosity; it is expressed in 
dyne-seconds per cm? or poises. Dimensions, [m I" t"']. If the tangential force 
per unit area, exerted by a layer of fluid upon one adjacent is one dyne for a 
space rate of variation of the tangential velocity of unity, the viscosity is one 
poise. 

Kinematic viscosity is the ratio of viscosity to density. The c. g. s. unit of 
kinematic viscosity is the stoke. 

Flow of liquids through a tube; where | is the length of the tube, r its radius, 
p the difference of pressure at the ends, n the coefficient of viscosity, the vol- 
ume escaping per second, 


mpr* 


8in (Poiseuille). 


vie 


The volume will be given in cm? per second if | and r are in cm, p in dynes per 
cm? and n in poises or dyne-seconds per cm?. 


Viscosity effect — An alteration in the velocity of a given ion as a result of 
the contribution to the bulk viscosity owing to the ions of opposite charge. This 
effect applies to ions of large size. 


Visibility is measured by the ratio of the luminous flux in lumens to the total 
radiant energy in ergs per second or in watts. 


Volt — The unit of electric potential difference and electromotive force, 
equal to the difference of electric potential between two points of a conductor 
carrying a constant current of 1 ampere when the power dissipated between 
these points equals | watt. 


Volume, unit of — The cubic centimeter, the volume of a cube whose edges 
are one centimeter in length. Other units of volume are derived in a similar 
manner. Dimension, [1°]. 


Volume velocity — Volume velocity is the rate of alternating flow of the 
medium through a specificed surface due to a sound wave. 


Walden’s rule, A.y, — Walden’s rule states that the product of the limiting 
equivalent conductance of an electrolytic solution, A,, and the viscosity of the 
solvent, n., in which the solute (or electrolyte) is dissolved is a constant at a 
particular temperature. Walden’s rule is an approximation which would be 
valid only for ions which behave hydrodynamically like Stokes spheres in a 
continuum. 


DEFINITIONS (Continued) 


Watt — Rate of doing work or expending power. A watt is that power which 
gives rise to the production of energy at a rate of 1 joule per second or 10’ ergs 


per second. 


Wave — A wave is a disturbance which is propagated in a medium in such a 
manner that at any point in the medium the quantity serving as measure of 
disturbance is a function of the time while at any instant the displacement at a 
point is a function of the position of the point. 


Wavefront — Surface whose points in an energy beam are all of equal phase 
or optical path length. 


Wavelength — Distance between successive wavefronts of like phase (i.c., 
from peak to peak, or trough to trough). 


Wave motion — A progressive disturbance propagated in a medium by the 
periodic vibration of the particles of the medium. Transverse wave motion is 
that in which the vibration of the particles is perpendicular to the direction of 
propagation. Longitudinal wave motion is that in which the vibration of the 
particles is parallel to the direction of propagation. 


Wave number (symbol v) — The reciprocal of wavelength; the number of 
waves per unit distance in the direction of propagation; or, sometimes 2n times 
this quantity. 

In spectroscopy, wave number is usually expressed in reciprocal centimeters, 
as 100,000 cm™! (100,000 per centimeter). 


Weber (unit of magnetic flux) — The magnetic flux which, linking a circuit 
of one turn, produces in it an electromotive force of 1 volt as it is reduced to 
zero at a uniform rate in 1 second. 


Weight — The force with which a body is attracted toward the earth. Cgs 
unit, — the dyne. Dimensions, [m1 t~*]. 

Although the weight of a body varies with its location, the weights of various 
standards of mass are often used as units of force as, pound weight, or pound 
force, gram weight, etc. The weight of mass m, where g is the acceleration due 
to gravity, 


W=mg 


The weight will be given in dynes when m is in grams and g in centimeter 
per second squared. 


Wheatstone’s bridge — If the resistances r,, r2, r;, and r, form the arms of a 
Wheatstone’s bridge in order as the circuit (omitting cell and galvanometer 
connections) is traced, when the bridge is balanced, 


or 


Wien distribution law — A relation, derived on purely thermodynamic rea- 
soning by Wien, between the monochromatic emittance of an ideal black body 
and that body’s temperature. 


JA/TS = f(a, T) 


where J, is the monochromatic emittance (emissive power) of a black body at 
wavelength A and absolute temperature T, and f(A, T) is a function which can- 
not be determined purely on classical thermodynamic grounds. Conpare Wien 
law. 


Wien effect — The increase in the conductance of an electrolytic solution 
produced by high electrical fields (potential gradients). 
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Wien’s displacement law — When the temperature of a radiating black body 
increases, the wave length corresponding to maximum energy decreases in such 
a way that the product of the absolute temperature and wave length is constant. 


w is known as Wien’s displacement constant. 


Work — When a force acts against resistance to produce motion in a body 
the force is said to do work. Work is measured by the product of the force 
acting and the distance moved through against the resistance. Cgs units of 
work, the erg, a force of one dyne acting through a distance of one centimeter. 
The joule is 1 x 10’ ergs. Dimensions, [m |? t~*]. The foot-pound is the work 
required to raise a mass of one pound a vertical distance of one foot where g 
= 32.174 ft/sec?. The foot-poundal is the work done by a force of one poundal 
acting through a distance of one foot. The International joule, a unit of elec- 
trical energy, is the work expended per second by a current of one International 
ampere flowing through one International ohm. The kilowatt-hour is the total 
amount of energy developed in one hour by a power of one kilowatt. 

If a force F act through a space s, the work done is 


Is 


Work will be given in ergs if F is in dynes and s in centimeters. 
Work done in rotation. If a torque L dyne-cm acts through an angle 6 radi- 
ans, the work done in ergs is 


Le 


Work function — The energy required for an electron to escape a solid sur- 
face. See Helmholtz function. 


X-rays — A type of radiation of higher frequency than visible light but lower 
than gamma rays. Usually produced by high energy electrons impinging upon 
a metal target. 


X units — X-ray wavelengths have been measured in two kinds of units. The 
older measurements are given in X units (XU) which are based on the effective 
lattice constant of rock salt being 2,814.00 XU. More recently X-ray wave- 
lengths have been directly connected, through measurements with ruled grat- 
ings, to the wavelengths in the optical region and through them to the standard 
meter. It turned out that the XU which was originally intended as 10-'' cm was 
0.202% larger than this value. It has become customary to give X-ray wave- 
lengths in Angstrom units (A) when the absolute scale is used (1 A = 107* cm). 
The two are related by 


1000 XU = 1.00202 + 0.00003) A 


and wavelengths given in XU must be multiplied by 1.00202 and then divided 
by 1000 in order to convert them into Angstrom units. 


Yield point — The stress at which a marked increase in deformation takes 
place without increase in the load. 


Yield strength — ‘‘The stress at which a material exhibits a specified perma- 
nent set.”” 


Zeeman effect — The splitting of a spectrum line into several symmetrically 
disposed components, which occurs when the source of light is placed in a 
strong magnetic field. The components are polarized, the directions of polari- 
zation and the appearance of the effect depending on the direction from which 
the source is viewed relative to the lines of force. 
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—273.15 
— 272.78 
—272.22 
—271.67 
ffl 


— 270.56 
—270 

— 269.44 
— 268.89 
— 268.33 


— 267.78 
— 267.22 
— 266.67 
— 266.11 
— 265.56 


—265 

— 264.44 
— 263.89 
— 263.33 
— 262.78 


— 262.22 
— 261.67 
—261.11 
— 260.56 
— 260 


— 259.44 
— 258.89 
— 258.33 
— 257.78 
— 257.22 


— 256.67 
— 256.11 
— 255.56 
—255 

— 254.44 


— 253.89 
— 253.33 
— 252.78 
— 252.22 
— 251.67 


—251.11 
— 250.56 
— 250 

— 249.44 
— 248.89 


— 248.33 
— 247.78 
— 247.22 
— 246.67 
— 246.11 


This table permits one to convert from degrees Celsius to degrees Fahrenheit or from degrees 
Fahrenheit to degrees Celsius. The conversion is accomplished by first locating in a column printed in 
bold face type the number that is to be converted. If the number to be converted is in degrees 
Fahrenheit, one may find its equivalent in degrees Celsius by reading to the left. If the number to be 
converted is in degrees Celsius, one may find its equivalent in degrees Fahrenheit by reading to the 
right. Degrees Celsius are identical to degrees Centigrade. However, the word Celsius is preferred for 
international use. 


The approved international symbolic abbreviation for degrees Celsius is °C, whereas for degrees 
Fahrenheit it is °F. Absolute zero on the Celsius scale is -273.15°C; on the Fahrenheit scale it is 
~459.67°F. The relation between degrees Fahrenheit and degrees Celsius may be expressed by 


°C = 5/9(°F — 32) or 


To Convert 


°F = 9/5(°C) + 32. 


— 245.56 
—245 

— 244.44 
— 243.89 
— 243.33 


— 242.78 
— 242.22 
— 241.67 
—241.11 
— 240.56 


—240 

— 239.44 
— 238.89 
— 238.33 
— 237.78 


— 237.22 
— 236.67 
— 236.11 
— 235.56 
—235 


— 234.44 
— 233.89 
— 233.33 
— 232.78 
— 232.22 


— 226.11 
— 225.56 
—225 

— 224.44 
— 223.89 


— 223.33 
— 222.78 
—222.22 
— 221.67 
—221.11 


— 220.56 
—220 

— 219.44 
—218.89 
— 218.33 


To Convert 


—215.56 


—215 

—214.44 
—213.89 
—213.33 
— 212.78 


— 212.22 
—211.67 
= 2 LL 
— 210.56 
—210 


— 209.44 
— 208.89 
— 208.33 
—207.78 
— 207.22 


— 206.67 
— 206.11 
— 205.56 
—205 

— 204.44 


— 203.89 
— 203.33 
— 202.78 
— 202.22 
— 201.67 


—201.11 
— 200.56 
— 200 

— 199.44 
—198.89 


— 198.33 
—197.78 
—197.22 
— 196.67 
—196.11 


— 195.56 
95 

—194.44 
—193.89 
— 193.33 


—192.78 
—192.22 
MOY 
iO Wel 
— 190.56 


To Convert 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert To Convert 

iN —°F or °C—> oF Os —°F or °C ze i —°F or °C—> fe 
—190 —310 a — 156.67 —250 —418 — 123.33 —190 —310 
—189.44 —309 _ —156.11 —249 —416.2 — 122.78 —189 —308.2 
— 188.89 —308 —_ — 155.56 — 248 —414.4 — 122.22 —188 —306.4 
— 188.33 —307 —_— —155 —247 —412.6 — 121.67 —187 — 304.6 
—187.78 —306 — —154.44 — 246 —410.8 —121.11 —186 —302.8 
— 187.22 —305 — — 153.89 —245 —409 — 120.56 —185 —301 
— 186.67 —304 —- — 153.33 — 244, —407.2 —120 —184 —299.2 
— 186.11 —303 — —152.78 —243 —405.4 —119.44 —183 — 297.4 
— 185.56 —302 —_ — 152.22 — 242 —403.6 —118.89 —182 — 295.6 
—185 —301 —_ —151.67 —241 —401.8 —118.33 —181 — 293.8 
— 184.44 —300 — —151.11 — 240 —400 —117.78 —180 —292 
—183.89 —299 _ — 150.56 —239 —398.2 —117.22 —179 —290.2 
—183.33 —298 = —150 —238 —396.4 —116.67 —178 — 288.4 
— 182.78 —297 —_ —149.44 —237 —394.6 —116.11 —177 — 286.6 
—182.22 —296 — — 148.89 —236 —392.8 —115.56 —176 —284.8 
— 181.67 —295 — — 148.33 — 235 —391 —115 —175 —283 
—181.11 —294 —_— — 147.78 — 234 —389.2 —114.44 —174 —281.2 
— 180.56 —293 — — 147.22 — 233 —387.4 —113.89 —-173 —279.4 
—180 — 292 —_ — 146.67 — 232 —385.6 —113.33 —172 —277.6 
—179.44 —291 —_ — 146.11 —231 — 383.8 —112.78 —171 — 275.8 
—178.89 —290 — — 145.56 — 230 —382 —112.22 —170 —274 
—178.33 —289 —_ —145 —229 —380.2 —111.67 —169 —272.2 
—177.78 — 288 _ —144.44 —228 —378.4 —111.11 —168 — 270.4 
—177.22 — 287 a — 143.89 —227 —376.6 —110.56 —167 — 268.6 
— 176.67 —286 = — 143.33 — 226 —374.8 —110 —166 —266.8 
—176.11 —285 — — 142.78 —225 —373 —109.44 —165 —265 
—175.56 — 284 a — 142.22 —224 —371.2 —108.89 —164 — 263.2 
—175 — 283 — —141.67 —223 —369.4 — 108.33 —163 —261.4 
—174.44 — 282 — —141.11 —222 —367.6 —107.78 —162 —259.6 
—173.89 —281 _ — 140.56 —221 —365.8 — 107.22 —161 —257.8 
—173.33 — 280 — —140 — 220 —364 — 106.67 —160 —256 
+172.78 —279 = —139.44 —219 — 362.2 —106.11 —159 — 254.2 
—172.22 —278 — — 138.89 —218 —360.4 —105.56 —158 —252.4 
—171.67 —277 aa — 138.33 —217 —358.6 —105 —157 — 250.6 
—171.11 —276 — — 137.78 —216 —356.8 —104.44 —156 —248.8 
—170.56 —275 as 
—170 —274 — —137.22 —215 —355 — 103.89 —155 —247 

—_— —273.15 | —459.67 || —136.67 —214 —353.2 — 103.33 —154 — 245.2 
—169.44 —273 —459.4 — 136.11 —213 —351.4 —102.78 —153 — 243.4 
— 168.89 —272 — 457.6 — 135.56 —212 —349.6 —102.22 —152 —241.6 
— 168.33 —271 —455.8 —135 —211 —347.8 —101.67 —151 —239.8 
— 167.78 —270 —454 —134.44 —210 —346 —101.11 —150 —238 
— 167.22 —269 —452.2 — 133.89 —209 —344.2 —100.56 —149 — 236.2 
— 166.67 — 268 — 450.4 — 133.33 —208 —342.4 —100 —148 — 234.4 
— 166.11 — 267 — 448.6 — 132.78 —207 —340.6 —99.44 —147 — 232.6 
— 165.56 — 266 —446.8 — 132.22 —206 —338.8 —98.89 —146 — 230.8 
—165 — 265 —445 —131.67 —205 —337 —98.33 —145 —229 
—164.44 — 264 — 443.2 —131.11 —204 —335.2 —97.78 —144 — 227.2 
— 163.89 — 263 —441.4 —130.56 —203 —333.4 —97.22 —143 —225.4 
— 163.33 —262 —439.6 —130 — 202 —331.6 — 96.67 —142 — 223.6 
— 162.78 —261 — 437.8 —129.44 —201 —329.8 —96.11 —141 — 221.8 
— 162.22 — 260 —436 — 128.89 —200 —328 —95.56 —140 —220 
— 161.67 —259 —434.2 — 128.33 —199 —326.2 —95 —139 —218.2 
—161.11 —258 — 432.4 — 127.78 —198 —324.4 —94.44 —138 —216.4 
— 160.56 —257 — 430.6 — 127.22 —197 — 322.6 —93.89 —137 —214.6 
—160 —256 —428.8 — 126.67 —196 — 320.8 —93.33 —136 —212.8 
—159.44 —255 —427 —126.11 —195 —319 —92.78 —135 —211 
— 158.89 —254 —425.2 — 125.56 —194 —317.2 —92.22 —134 —209.2 
—158.33 —253 —423.4 —125 —193 —315.4 —91.67 —133 — 207.4 
—157.78 —252 — 421.6 — 124.44 —192 —313.6 —91.11 —132 — 205.6 
—157.22 —251 —419.8 — 123.89 —191 —311.8 —90.56 —131 —203.8 
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TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert To Convert 
ae —°F or °C—> Ls ze —°F or °C 2 HS =i or “C= iM 
~90 ~130 —202 —56.67| —70 ~94 —23.33 | —10 14 
39.44 | —129 —200.2 || —56.11| —69 92.2 || —22.78 ~9 15.8 
—88.89 | —128 —198.4 || —55.56| —68 ~90.4 || —22.22 ebg 17.6 
88.33 | —127 ~196.6 || —55 —67 —88.6 || —21.67 ~7 19.4 
—87.78 | —126 —1948 || —54.44| —66 —36.8 || —21.11 6 21.2 
87.22 | —125 ~193 —53.89 | —65 —85 —20. x 
—86.67 | —124 —191.2 || —53.33| —64 ~ 83.2 a ay my a 8 
- 6.11 | —123 —139.4 || —52.78| —63 —g1.4 || —19.44 ~3 26.6 
85.56 | —122 1876 || —52.22| —62 —79.6 || —18.89 2 28.4 
—85 ~121 —185.8 || —51.67! —61 ~77.8 || —18.33 -1 30.2 
—84.44| —120 184 5111 | 60 ~76 = 
—83.89 | —119 —182.2 | —50.56|} —59 —74.2 a i738 a 8 
—83.33 | —118 —180.4 || —50 —58 —72.4 || —16.67 2 35.6 
—382.78 | —117 ~178.6 || —49.44| —87 ~70.6 || —16. 
16.11 3 37.4 
82.92 | —116 —1768 || —4889| —56 —68.8 || —15.56 4 39.2 
—81.67| —115 175 —48.33 | —85 3 = 
2 erat | —114 -1732 | —4773| —34 = he ah é 2 
5.2 14.44 6 42.8 
~30.56 | —113 ~1714 || —4722| —53 —63.4 || —13.89 7 44.6 
—80 ~112 —169.6 || —46.67| —52 —61.6 || —13.33 8 i 
—79.44| —11 —167.8 —46.11 i ae 
51 —59.8 || —12.78 9 48.2 
~78.89 | —110 ~166 —45.56| — a = 
—78.33 | —109 —164.2 || —45 rr =e 2 ee ey i A 
77.78 | —108 2162.4 | ~4444| —48 saan) =11.11 12 ae 
~77.22| —107 —160.6 || —43.89| —47 —52.6 || —10.56 13 tee 
—76.67 | —106 —158.8 | —43.33| —46 —50.8 || —10 14 4 3 
—7611 | —105 157 —42.78| — = 
=75.56 | -104 | ~1552 | —42.22 32 R grip ean ie e08 
x = ee —41.67| —43 —45.4 —8.33 1 
—74.44| —102 Syste) 2411 | = ; pale 
~73.89 | —101 tae | @aose| 241 is aos 9 662 
—73.33 | —100 —148 —40 Bs = 
~7278| -99 | -146.2 | —s0.44 = 30 g35-(- =e1 31 60.8" 
= 2 —1444 | —3889| —38 ~36.4 
“767 | 97 —142.6 38. si : oes a3 ey 
Syn) eades | eres eres | eae os aay 3 feo 
—70.56 | —95 ~139 = Bs 
7 Bel— | @ierc-|| Saker | Sea — 302 = o el 
—69.44 | —93 —135.4 ~—36.11 33 ¥ —3.33 26 78.8 
=6889 | -92 | ~1336 ~35.56| —32 avs “355 43 oe 
a Soi | Sasts | S35 —31 ~2 5 3 
—23.8 54°67 29 84.2 
—67.78| —90 a = 
TERS] 108 i 130 3444 |  —30 22 Suny 30 86 
28.2 33.89 | —29 2 
—66.67| —88 126.4 || —3333| —28 eri See a ly 
=66.1 | -87 | ~1246 | 32.78) a7 mre 56 tS aia 
- = —1228 || —32.22| —36 14.8 : 
= ll 34 93.2 
—65 —85 ~121 Si 
Lema) cas 119.2 me a —25 —13 1.67 35 95 
Sy ee 3 —24 ED 2.22 
83 117.4 —30.56 36 96.8 
—63.33| -82 | -115.6 || —30 a5 an aah Pf eG 
—62.78| —81 118.8 || =2044| =a) i 3 ; 30 os ieee 
- 102.2 
—62.22| —80 ~112 = 
Bored Stok io ieee ee -4 4.44 40 104 
0.2 28.33 | —19 
—60.56 71 ~106.6 97°99 =7 —0.4 5.56 42 107.6 
—60 —16 —104.8 || —2667| —16 3 3 : 67 u tas 
111.2 
—59.44| —75 ~103 ~26.11 1 
—5889| —74 | —i012 | —a556| ia 5 7.22 45 113 
Sagas |  2e3 Sy ial ere -14 6.8 7.78 46 114.8 
—57.78 | —72 _97. 333 8.6 8.33 47 ; 
ae 7:6 || 2o¢44| S43 ee 
2} 91 Bike Wi &heeg | att 10.4 8.89 48 118.4 
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TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert 

a —°F or °C— ae —°F or °C ve ne 

10 50 122 43.33 110 230 76.67 
10.56 51 123.8 43.89 111 231.8 Wiwoe 
ital 52 125.6 44.44 112 233.6 77.78 
11.67 53 127.4 45 113 235.4 78.33 
12.22 54 129.2 45.56 114 237.2 78.89 
12.78 55 131 46.11 115 239 79.44 
13.33 56 132.8 46.67 116 240.8 80 
13.89 57 134.6 47.22 117 242.6 80.56 
14.44 58 136.4 47.78 118 244.4 81.11 
15 59 138.2 48.33 119 246.2 81.67 
15.56 60 140 48.89 120 248 82.22 
16.11 61 141.8 49.44 121 249.8 82.78 
16.67 62 143.6 50 122 251.6 83.33 
17.22 63 145.4 50.56 123 253.4 83.89 
17.78 64 147.2 51.11 124 255.2 84.44 
18.33 65 149 51.67 125 257) 85 
18.89 66 150.8 52.22 126 258.8 85.56 
19.44 67 152.6 52.78 127 260.6 86.11 
20 68 154.4 53.33 128 262.4 86.67 
20.56 69 156.2 53.89 129 264.2 87.22 
21.11 70 158 54.44 130 266 87.78 
21.67 71 159.8 55 131 267.8 88.33 
22.22 72 161.6 55.56 132 269.6 88.89 
22.78 753 163.4 56.11 133 271.4 89.44 
23.33 74 165.2 56.67 134 273.2 90 
23.89 75 167 57.22 135 275 90.56 
24.44 76 168.8 57.78 136 276.8 91.11 
25 Ti 170.6 58.33 137 278.6 91.67 
25.56 78 172.4 58.89 138 280.4 92.22 
26.11 79 174.2 59.44 139 282.2 92.78 
26.67 80 176 60 140 284 93.33 
27.22 81 177.8 60.56 141 285.8 93.89 
27.78 82 179.6 61.11 142 287.6 94.44 
28.33 83 181.4 61.67 143 289.4 95 
28.89 84 183.2 62.22 144 291.2 95.56 
29.44 85 185 62.78 145 293 96.11 
30 86 186.8 63.33 146 294.8 96.67 
30.56 87 188.6 63.89 147 296.6 97.22 
Sagal 838 190.4 64.44 148 298.4 97.78 
31.67 89 192.2 65 149 300.2 98.33 
32.22 90 194 65.56 150 302 98.89 
32.78 91 195.8 66.11 151 303.8 99.44 
33.33 92 197.6 66.67 152 305.6 100 
33.89 93 199.4 67.22 153 307.4 100.56 
34.44 94 201.2 67.78 154 309.2 101.11 
35 95 203 68.33 155 811 101.67 
35.56 96 204.8 68.89 156 312.8 102.22 
36.11 97 206.6 69.44 157 314.6 102.78 
36.67 98 208.4 70 158 316.4 103.33 
37.22 99 210.2 70.56 159 318.2 103.89 
37.78 100 212 ral 160 320 104.44 
38.33 101 213.8 71.67 161 321.8 105 
38.89 102 215.6 (PPR? 162 323.6 105.56 
39.44 103 217.4 72.78 163 325.4 106.11 
40 104 219.2 73.33 164 327.2 106.67 
40.56 105 221 73.89 165 329 107.22 
41.11 106 222.8 74.44 166 330.8 107.78 
41.67 107 224.6 763) 167 332.6 108.33 
42,22 108 226.4 75.56 168 334.4 108.89 
42.78 109 228.2 76.11 169 336.2 109.44 
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TEMPERATURE CONVERSION TABLE (Continued) 


To Convert 


To Convert 


To Convert 
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T 
oC —°F or °C ie a —°F or °C—> Bo e —°F or °C px 
110 230 446 143.33 290 554 176.67 350 662 
110.56 231 447.8 143.89 291 555.8 177.22 351 663.8 
111.11 232 449.6 144.44 292 557.6 177.78 352 665.6 
111.67 233 451.4 145 293 559.4 178.33 353 667.4 
112.22 234 453.2 145.56 294 561.2 178.89 354 669.2 
112.78 235 455 146.11 295 563 179.44 355 671 
113.33 236 456.8 146.67 296 564.8 180 356 672.8 
113.89 237 458.6 147.22 297 566.6 180.56 357 674.6 
114.44 238 460.4 147.78 298 568.4 181.11 358 676.4 
115 239 462.2 148.33 299 570.2 181.67 359 678.2 
115.56 240 464 148.89 300 572 182.22 360 680 
116.11 241 405.8 149.44 301 573.8 182.78 361 681.8 
: 30 575.6 183.33 362 683. 
117.22 243 469.4 150.56 303 577.4 183.89 363 6884 
117.78 244, 471.2 151.11 304 579.2 184.44 364 687.2 
118.33 245 473 151.67 3 
118.89 246 474.8 152.22 306 828 ise 56 366 800 8 
119.44 247 476.6 152.78 307 584.6 186.11 367 692.6 
eee iees| eet | Gee) 
22 369 696.2 
121.11 250 482 154. 
ie7| ger | 4938 | iss | si | sors | ise3s| 3r1 | 690 
122.22 252 485.6 155.56 312 593.6 188.89 372 701.6 
122.78 253 487.4 156.11 313 595.4 189.44 703-4 
123.33 254 489.2 156.67 314 597.2 190 374 ron 
123.89 255 491 157. 
iat} 336 | 4038 i738; 316 | 600s | iorar| are | 7088 
494.6 158.33 317 602.6 191.67 
125.56 258 496.4 158.89 318 604.4 ara Le 
192.22 378 ; 
126.11 259 498.2 159.44 319 606.2 192.78 379 nae 
126.67 260 500 
127.22 261 501.8 160.56 321 800 8 193.39 sal at 8 
262 503.6 161.11 322 611.6 
194.44 
Be) 2 [ai | URE) eet | | 
15. 195.56 384. 723.2 
ge) |e. | dee] ace, | ee) ea 
130.56 267 512.6 163.89 327 lone So ae 
620.6 197.22 
| $s [oma | ae] a | Ed) dea) ie 
198.33 389 732.2 
132.22 270 
Ue 270 518 : 165.56 330 626 198.89 390 734 
132.78 271 510.8 166.11 331 627.8 199.44 391 735.8 
133.89 | 273 523.4 167.22 333 e314 300.56 393 1304 
274 525.2 167.78 334 633.2 201.11 304 rae 
135 275 
135.56 276 208 8 168.39 Be bes ald ae = 
ee hs ae eaten 336 636.8 202.22 396 744.8 
136.67 278 532.4 170 338 640-4 Saas tl Lo 
279 534.2 170.56 339 642.2 203.89 309 r50.2 
137.78 280 
138.33 on ae a 7 : 340 644 204.44 400 752 
139.44 | 283 B44 || 7278| 343 Siesta alt cgane 755.6 
140 eet os ete — 649.4 206.11 403 757.4 
44 651.2 206.67 404 759.2 
140.56 285 545 173.89 34 
141.11 286 ote 5 653 207.22 405 761 
8 174.44 
Pise 4 aoe 174 346 654.8 207.78 406 762.8 
re ree iy 656.6 || 208.33 | 407 764.6 
178 he es 175.50 348 658.4 208.89 408 766.4 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert To Convert 

ee —°F or °C ge aa <—-hor, 6 ie be —°F or °C de 

210 410 770 243.33 470 878 276.67 530 986 

210.56 411 771.8 243.89 471 879.8 PTL ops 531 987.8 
211.11 412 773.6 244.44 472 881.6 277.78 532 989.6 
211.67 413 775.4 245 473 883.4 278.33 533 991.4 
Dig) 414 Wildee, 245.56 474 885.2 278.89 534 993.2 
212.78 415 779 246.11 475 887 279.44 535 995 

213.33 416 780.8 246.67 476 888.8 280 536 996.8 
213.89 417 782.6 247.22 477 890.6 280.56 537 998.6 
214.44 418 784.4 247.78 478 892.4 281.11 538 1000.4 
215 419 786.2 248.33 479 894.2 281.67 539 1002.2 
215.56 420 788 248.89 480 896 282.22 540 1004 

216.11 421 789.8 249.44 481 897.8 282.78 541 1005.8 
216.67 422 791.6 250 482 899.6 283.33 542 1007.6 
217.22 423 793.4 250.56 483 901.4 283.89 543 1009.4 
217.78 424 795.2 251.11 484 903.2 284.44 544 1011.2 
218.33 425 797 251.67 485 905 285 545 1013 

218.89 426 798.8 252.22 486 906.8 285.56 546 1014.8 
219.44 427 800.6 252.78 487 908.6 286.11 547 1016.6 
220 428 802.4 253.33 488 910.4 286.67 548 1018.4 
220.56 429 804.2 253.89 489 912.2 287.22 549 1020.2 
221.11 430 806 254.44 490 914 287.78 550 1022 

221.67 431 807.8 255 491 915.8 288.33 551 1023.8 
222.22 432 809.6 255.56 492 917.6 288.89 552 1025.6 
222.78 433 811.4 256.11 493 919.4 289.44 553 1027.4 
2333 434 813.2 256.67 494. 921.2 290 554 1029.2 
223.89 435 815 PAY | PPA 495 923 290.56 555 1031 

224.44 436 816.8 257.78 496 924.8 291.11 556 1032.8 
225 437 818.6 258.33 497 926.6 291.67 557 1034.6 
225.56 438 820.4 258.89 498 928.4 292.22 558 1036.4 
226.11 439 822.2 259.44 499 930.2 292.78 559 1038.2 
226.67 440 824 260 500 932 293.33 560 1040 

Demos, 441 825.8 260.56 501 933.8 293.89 561 1041.8 
227.78 44.2 827.6 261.11 502 935.6 294.44 562 1043.6 
228.33 443, 829.4 261.67 503 937.4 295 563 1045.4 
228.89 444 831.2 262.22 504 939.2 295.56 564 1047.2 
229.44 445 833 262.78 505 941 296.11 565 1049 

230 446 834.8 263.33 506 942.8 296.67 566 1050.8 
230.56 447 836.6 263.89 507 944.6 297.22 567 1052.6 
231.11 448 838.4 264.44 508 946.4 297.78 568 1054.4 
231.67 449 840.2 265 509 948.2 298.33 569 1056.2 
232.22 450 842 265.56 510 950 298.89 570 1058 

232.78 451 843.8 266.11 511 951.8 299.44 571 1059.8 
233.33 452 845.6 266.67 512 953.6 300 572 1061.6 
233.89 453 847.4 267.22 513 955.4 300.56 573 1063.4 
234.44 454 849.2 267.78 514 957.2 301.11 574 1065.2 
235 455 851 268.33 515 959 301.67 575 1067 

235.56 456 852.8 268.89 516 960.8 302.22 576 1068.8 
236.11 457 854.6 269.44 517 962.6 302.78 577 1070.6 
236.67 458 856.4 270 518 964.4 303.33 578 1072.4 
237.22 459 858.2 270.56 519 966.2 303.89 579 1074.2 
237.78 460 860 Zale 520 968 304.44 580 1076 

238.33 461 861.8 271.67 521 969.8 305 581 1077.8 
238.89 462 863.6 272.22 522 971.6 305.56 582 1079.6 
239.44 463 865.4 272.78 523 973.4 306.11 583 1081.4 
240 464 867.2 273.33 524 975.2 306.67 584 1083.2 
240.56 465 869 273.89 525 977 307.22 585 1085 

241.11 466 870.8 274.44 526 978.8 307.78 586 1086.8 
241.67 467 872.6 275 527 980.6 308.33 587 1088.6 
242.22 468 874.4 275.56 528 982.4 308.89 588 1090.4 
242.78 469 876.2 276.11 529 984.2 309.44 589 1092.2 
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TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert To Convert 
<2 Rong@=s11 30 2er oworeG-3|) 2° To: |i ori) ae 
590 1094 343.33 | 650 1202 || 37667| 710 1310 
591 1095.8 343.89 651 1203.8 377.22 711 1311.8 
592 1097.6 344.44 652 1205.6 377.78 712 1313.6 
593 1099.4 345 653 1207.4 378.33 713 1315.4 
594 1101.2 345.56 654 1209.2 378.89 714. 1317.2 
595 1103 346.11 655 1211 379.44 715 1319 
596 1104.8 346.67 656 1212.8 380 716 1320.8 
597 1106.6 347.22 657 1214.6 380.56 717 1322.6 
9 1108.4 347.78 658 1216.4 381.11 718 1324.4 
599 1110.2 348.33 659 1218.2 381.67 719 1326.2 
600 1112 348. 660 
601 1113.8 eas 661 bie ao 78 Le et 
602 1115.6 350 662 1223.6 383.33 722 1331.6 
603 1117.4 350.56 663 1225.4 383.89 723 1333.4 
1119.2 351.11 664 1227.2 384.44 724 1335.2 
605 1121 351.67 665 
606 1122.8 352.22 666 ie 3aF 66 oe rere 
607 1124.6 352.78 667 1232.6 386.11 727 1340.6 
608 1126.4 353.33 668 1234.4 386.67 728 1342.4 
1128.2 353.89 669 1236.2 387.22 729 1344.2 
610 1130 354.44 670 1238 387.78 73 
; 0 1346 
611 1131.8 355 671 1239.8 388.33 731 
; 1347.8 
612 1133.6 355.56 672 1241.6 388.89 732 1349.6 
ae | Med | San] Gt | es) Bes) Te | ae 
390 734 1353.2 
615 1139 357.2 
616 1140.8 307-78 ere Bee 8 aor 736 see 
617 1142.6 358.33 677 1250.6 391.67 737 ise 
61s 1144.4 358.89 678 1252.4 392.22 738 1360.4 
1146.2 359.44 679 1254.2 392.78 739 1362.2 
620 1148 6 
621 1149.8 ore on ee 8 aun no ay ees 
622 1151.6 361.11 682 1259.6 Wen 42 sere 
1153.4 361.67 683 1261.4 395. 743 1369. 
624. 1155.2 362.22 684 1263.2 395.56 744 rete 
625 1157 
626 1158.8 price one ieee 8 ora. Dy ice 
626 Fee 363.33 686 396.67 746 1374.8 
our Oe 363.89 1268.6 397.22 747 1376.6 
a 1162.4 688 1270.4 397.78 748 1378.4 
365 689 1272.2 398.33 749 1380.2 
630 1166 
st] He | Sit] ge | was, | aman] ase | 
1169.6 366.67 692 1277.6 ; 
Rs lee 366.67 2 400 752 1385.6 
1279.4 400.56 75 
634. 1173.2 367.78 694 1281.2 401.11 ia iso 
635 1175 
636 1176.8 sen ee toe iene pice is 13 
a ee ap.80 696 84.8 402.22 756 1392.8 
pees aw ee 6 1286.6 402.78 757 1394.6 
res ee 37 98 1288.4 403.33 758 1396.4 
0.56 699 1290.2 403.89 759 1398.2 
640 1184 
641 iiee’s a ie p m9 1292 404.44 760 1400 
eas ae ce 701 1293.8 405 761 1401.8 
oe 41508 ee 1295.6 405.56 762 1403.6 
ee 11804 seat 703 1297.4 406.11 763 1405.4 
33 704 1299.2 406.67 764 1407.2 
645 1193 
646 1102°8 eee? ite 1301 407.22 765 1409 
ear Toate Lee 3 1302.8 407.78 766 1410.8 
eau ae ee 07 1304.6 408.33 767 1412.6 
708 1306.4 408.89 768 1414.4 


: 1200.2 376.11 709 1308.2 409.44 769 1416.2 


F-140 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert 


To Convert 


443.33 
443.89 
444.44 
445 

445.56 


446.11 
446.67 


F-141 


To Convert 


2 —°F or °C 
476.67 890 
477.22 891 
477.78 892 
478.33 893 
478.89 894 
479.44 895 
480 896 
480.56 897 
481.11 898 
481.67 899 
482.22 900 
482.78 901 
483.33 902 
483.89 903 
484.44 904 
485 905 
485.56 906 
486.11 907 
486.67 908 
487.22 909 
487.78 910 
488.33 911 
488.89 912 
489.44 913 
490 914 
490.56 915 
491.11 916 
491.67 917 
492.22 918 
492.78 919 
493.33 920 
493.89 921 
494.44 922 
495 923 
495.56 924 
496.11 925 
496.67 926 
497.22 927 
497.78 928 
498.33 929 
498.89 930 
499.44 931 
500 932 
500.56 933 
501.11 934 
501.67 935 
502.22 936 
502.78 937 
503.33 938 
503.89 939 
504.44 940 
505 941 
505.56 942 
506.11 943 
506.67 944 
507.22 945 
507.78 946 
508.33 947 
508.89 948 
509.44 949 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert 
ae —°F or °C> 
510 950 
510.56 951 
511.11 952 
511.67 953 
512.22 954 
512.78 955 
513.33 956 
513.89 957 
514.44 958 
515 959 
515.56 960 
516.11 961 
516.67 962 
517.22 963 
517.78 964 
518.33 965 
518.89 966 
519.44 967 
520 968 
520.56 969 
§21.11 970 
521.67 971 
522.22 972 
522.78 973 
523.33 974 
523.89 975 
524.44 976 
525 977 
525.56 978 
526.11 979 
526.67 980 
527.22 981 
527.78 982 
528.33 983 
528.89 984 
529.44 985 
530 986 
530.56 987 
ool 988 
531.67 989 
532.22 990 
532.78 991 
533.33 992 
533.89 993 
534.44 994, 
535 995 
535.56 996 
536.11 997 
536.67 998 
537.22 999 
537.78 1000 
538.33 1001 
538.89 1002 
539.44 1003 
540 1004 
540.56 1005 
541.11 1006 
541.67 1007 
542.22 1008 
542.78 1009 


To Convert To Convert 
26 —°F or °C ae 2 aot 
543.33 1010 1850 576.67 1070 
543.89 1011 1851.8 bi (22 1071 
544.44 1012 1853.6 577.78 1072 
545 1013 1855.4 578.33 1073 
545.56 1014 1857.2 578.89 1074 
546.11 1015 1859 579.44 1075 
546.67 1016 1860.8 580 1076 
547,22 1017 1862.6 580.56 1077 
547.78 1018 1864.4 581.11 1078 
548.33 1019 1866.2 581.67 1079 
548.89 1020 1868 582.22 1080 
549.44 1021 1869.8 582.78 1081 
550 1022 1871.6 583.33 1082 
550.56 1023 1873.4 583.89 1083 
551.11 1024 1875.2 584.44 1084 
551.67 1025 1877 585 1085 
552.22 1026 1878.8 585.56 1086 
552.78 1027 1880.6 586.11 1087 
DOSOO 1028 1882.4 586.67 1088 
553.89 1029 1884.2 587.22 1089 
554.44 1030 1886 587.78 1090 
555 1031 1887.8 588.33 1091 
555.56 1032 1889.6 588.89 1092 
556.11 1033 1891.4 589.44 1093 
556.67 1034 1893.2 590 1094 
557.22 1035 1895 590.56 1095 
557.78 1036 1896.8 591.11 1096 
558.33 1037 1898.6 591.67 1097 
558.89 1038 1900.4 592.22 1098 
559.44 1039 1902.2 592.78 1099 
560 1040 1904 593.33 1100 
560.56 1041 1905.8 593.89 1101 
561.11 1042 1907.6 594.44 1102 
561.67 1043 1909.4 595 1103 
562.22 1044 1911.2 595.56 1104 
562.78 1045 1913 596.11 1105 
563.33 1046 1914.8 596.67 1106 
563.89 1047 1916.6 597.22 1107 
564.44 1048 1918.4 597.78 1108 
565 1049 1920.2 598.33 1109 
565.56 1050 1922 598.89 1110 
566.11 1051 1923.8 599.44 1111 
566.67 1052 1925.6 600 1112 
567.22 1053 1927.4 600.56 1113 
567.78 1054 1929.2 601.11 1114 
568.33 1055 1931 601.67 1115 
568.89 1056 1932.8 602.22 1116 
569.44 1057 1934.6 602.78 1117 
570 1058 1936.4 603.33 1118 
570.56 1059 1938.2 603.89 1119 
571.11 1060 1940 604.44 1120 
571.67 1061 1941.8 605 1121 
572.22 1062 1943.6 605.56 1122 
572.78 1063 1945.4 606.11 1123 
573.33 1064 1947.2 606.67 1124 
573.89 1065 1949 607.22 1125 
574.44 1066 1950.8 607.78 1126 
575 1067 1952.6 608.33 1127 
575.56 1068 1954.4 608.89 1128 


: % 1956.2 609.44 1129 2064.2 


F-142 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert To Convert 

ae —°F or °C zo ae —°F or °C Oe Je —°F or °C Ze 
610 1130 2066 643.33 1190 2174 676.67 1250 2282 
610.56 1131 2067.8 643.89 1191 2175.8 677.22 1251 2283.8 
611.11 1132 2069.6 644.44 1192 2177.6 677.78 1252 2285.6 
611.67 1133 2071.4 645 1193 2179.4 678.33 1253 2287.4 
612.22 1134 2073.2 645.56 1194 2181.2 678.89 1254 2289.2 
612.78 1135 2075 646.11 1195 2183 679.44 1255 2291 
613.33 1136 2076.8 646.67 1196 2184.8 680 1256 2292.8 
613.89 1137 2078.6 647.22 1197 2186.6 680.56 1257 2294.6 
614.44 1138 2080.4 647.78 1198 2188.4 681.11 1258 2296.4 
615 1139 2082.2 648.33 1199 2190.2 681.67 1259 2298.2 
615.56 1140 2084 648.89 1200 2192 682.22 1260 2300 
616.11 1141 2085.8 649.44 1201 2193.8 682.78 1261 2301.8 
616.67 1142 2087.6 650 1202 2195.6 683.33 1262 2303.6 
617.22 1143 2089.4 650.56 1203 2197.4 683.89 1263 2305.4 
617.78 1144 2091.2 651.11 1204 2199.2 684.44 1264 2307.2 
618.33 1145 2093 651.67 1205 2201 685 1265 2309 
618.89 1146 2094.8 652.22 1206 2202.8 685.56 1266 2310.8 
619.44 1147 2096.6 652.78 1207 2204.6 686.11 1267 2312.6 
620 1148 2098.4 653.33 1208 2206.4 686.67 1268 2314.4 
620.56 1149 2100.2 653.89 1209 2208.2 687.22 1269 2316.2 
621.11 1150 2102 654.44 1210 2210 687.78 1270 2318 
621.67 1151 2103.8 655 1211 2211.8 688.33 1271 2319.8 
622.22 1152 2105.6 655.56 1212 2213.6 688.89 1272 2321.6 
622.78 1153 2107.4 656.11 1213 2215.4 689.44 1273 2323.4 
623.33 1154 2109.2 656.67 1214 PBA 94 690 1274 2325.2 
623.89 1155 2111 657.22 1215 2219 690.56 1275 2327 
624.44 1156 2112.8 657.78 1216 2220.8 691.11 1276 2328.8 
625 1157 2114.6 658.33 1217 2222.6 691.67 1277 2330.6 
625.56 1158 2116.4 658.89 1218 2224.4 692.22 1278 2332.4 
626.11 1159 2118.2 659.44 1219 2226.2 692.78 1279 2334.2 
626.67 1160 2120 660 1220 2228 693.33 1280 2336 
627.22 1161 2121.8 660.56 1221 2229.8 693.89 1281 2337.8 
627.78 1162 2123.6 661.11 1222 2231.6 694.44 1282 2339.6 
628.33 1163 2125.4 661.67 1223 2233.4 695 1283 2341.4 
628.89 1164 2127.2 662.22 1224 2235.2 695.56 1284 2343.2 
629.44 1165 2129 662.78 1225 2237 696.11 1285 2345 
630 1166 2130.8 663.33 1226 2238.8 696.67 1286 2346.8 
630.56 1167 2132.6 663.89 1227 2240.6 697.22 1287 2348.6 
631.11 1168 2134.4 664.44 1228 2242.4 697.78 1288 2350.4 
631.67 1169 2136.2 665 1229 2244.2 698.33 1289 2352.2 
632.22 1170 2138 665.56 1230 2246 698.89 1290 2354 
632.78 1171 2139.8 666.11 1231 2247.8 699.44 1291 2355.8 
633.33 1172 2141.6 666.67 1232 2249.6 700 1292 2357.6 
633.89 1173 2143.4 667.22 1233 2251.4 700.56 1293 2359.4 
634.44 1174 2145.2 667.78 1234 2253.2 701.11 1294 2361.2 
635 1175 2147 668.33 1235 2255 701.67 1295 2363 
635.56 1176 2148.8 668.89 1236 2256.8 702.22 1296 2364.8 
636.11 1177 2150.6 669.44 1237 2258.6 702.78 1297 2366.6 
636.67 1178 2152.4 670 1238 2260.4 703.33 1298 2368.4 
637.22 1179 2154.2 670.56 1239 2262.2 703.89 1299 2370.2 
637.78 1180 2156 671.11 1240 2264 704.44 1300 2372 
638.33 1181 2157.8 671.67 1241 2265.8 705 1301 2373.8 
638.89 1182 2159.6 672.22 1242 2267.6 705.56 1302 2375.6 
639.44 1183 2161.4 672.78 1243 2269.4 706.11 1303 2377.4 
640 1184 2163.2 673.33 1244 2271.2 706.67 1304 2379.2 
640.56 1185 2165 673.89 1245 2273 707.22 1305 2381 
641.11 1186 2166.8 674.44 1246 2274.8 707.78 1306 2382.8 
641.67 1187 2168.6 675 1247 2276.6 708.33 1307 2384.6 
642.22 1188 2170.4 675.56 1248 2278.4 708.89 1308 2386.4 
642.78 1189 2172.2 676.11 1249 2280.2 709.44 1309 2388.2 
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TEMPERATURE CONVERSION TABLE (Continued) 


To Convert 


: ; 2604.2 809.44 
ee ae 


To Convert 


To Convert 


—*F or °C 


1370 
1371 
1372 
1373 
1374 


1375 
1376 
1377 
1378 
1379 


1380 


F-144 


2514.2 


2516 

2517.8 
2519.6 
2521.4 
2523.2 


2525 

2526.8 
2528.6 
2530.4 
2532.2 


2534 

2535.8 
2537.6 
2539.4 
2541.2 


2543 

2544.8 
2546.6 
2548.4 
2550.2 


2552 

2553.8 
2555.6 
2557.4 
2559.2 


2561 

2562.8 
2564.6 
2566.4 
2568.2 


2570 

2571.8 
2573.6 
2575.4 
2577.2 


2579 

2580.8 
2582.6 
2584.4 
2586.2 


2588 

2589.8 
2591.6 
2593.4 
2595.2 


2597 

2598.8 
2600.6 
2602.4 


To Convert 


To Convert 


To Convert 


fa —°F or °C ze 

810 1490 2714 

810.56 1491 2715.8 
811.11 1492 2717.6 
811.67 1493 2719.4 
812.22 1494 2122 
812.78 1495 2723 

813.33 1496 2724.8 
813.89 1497 2726.6 
814.44 1498 2728.4 
815 1499 2730.2 
815.56 1500 2732 

816.11 1501 2733.8 
816.67 1502 2735.6 
817.22 1503 2737.4 
817.78 1504 2739.2 
818.33 1505 2741 

818.89 1506 2742.8 
819.44 1507 2744.6 
820 1508 2746.4 
820.56 1509 2748.2 
821.11 1510 2750 

821.67 1511 2751.8 
822.22 1512 2753.6 
822.78 1513 2755.4 
823.33 1514 2757.2 
823.89 1515 2759 

824.44 1516 2760.8 
825 1517 2762.6 
825.56 1518 2764.4 
826.11 1519 2766.2 
826.67 1520 2768 

827.22 1521 2769.8 
827.78 1522 2771.6 
828.33 1523 2773.4 
828.89 1524 Del eer 
829.44 1525 2777 

830 1526 2778.8 
830.56 1527 2780.6 
831.11 1528 2782.4 
831.67 1529 2784.2 
832.22 1530 2786 

832.78 1531 2787.8 
833.33 1532 2789.6 
833.89 1533 2791.4 
834.44 1534 2793.2 
835 1535 2795 

835.56 1536 2796.8 
836.11 1537 2798.6 
836.67 1538 2800.4 
837.22 1539 2802.2 
837.78 1540 2804 

838.33 1541 2805.8 
838.89 1542 2807.6 
839.44 1543 2809.4 
840 1544 2811.2 
840.56 1545 2813 

841.11 1546 2814.8 
841.67 1547 2816.6 
842.22 1548 2818.4 
842.78 1549 2820.2 


ue —°F or °C ee ae —°F or °C ae 

843.33 1550 2822 876.67 1610 2930 

843.89 1551 2823.8 877.22 1611 2931.8 
844.44 1552 2825.6 877.78 1612 2933.6 
845 1553 2827.4 878.33 1613 2935.4 
845.56 1554 2829.2 878.89 1614 2937.2 
846.11 1555 2831 879.44 1615 2939 

846.67 1556 2832.8 880 1616 2940.8 
847.22 Tha 2834.6 880.56 1617 2942.6 
847.78 1558 2836.4 881.11 1618 2944.4 
848.33 1559 2838.2 881.67 1619 2946.2 
848.89 1560 2840 882.22 1620 2948 

849.44 1561 2841.8 882.78 1621 2949.8 
850 1562 2843.6 883.33 1622 2951.6 
850.56 1563 2845.4 883.89 1623 2953.4 
851.11 1564 2847.2 884.44 1624 2955.2 
851.67 1565 2849 885 1625 2957 

852.22 1566 2850.8 885.56 1626 2958.8 
852.78 1567 2852.6 886.11 1627 2960.6 
853.33 1568 2854.4 886.67 1628 2962.4 
853.89 1569 2856.2 887.22 1629 2964.2 
854.44 1570 2858 887.78 1630 2966 

855 1571 2859.8 888.33 1631 2967.8 
855.56 1572 2861.6 888.89 1632 2969.6 
856.11 1573 2863.4 889.44 1633 2971.4 
856.67 1574 2865.2 890 1634 2973.2 
857.22 1575 2867 890.56 1635 2975 

857.78 1576 2868.8 891.11 1636 2976.8 
858.33 1577 2870.6 891.67 1637 2978.6 
858.89 1578 2872.4 892.22 1638 2980.4 
859.44 1579 2874.2 892.78 1639 2982.2 
860 1580 2876 893.33 1640 2984 

860.56 1581 2877.8 893.89 1641 2985.8 
861.11 1582 2879.6 894.44 1642 2987.6 
861.67 1583 2881.4 895 1643 2989.4 
862.22 1584 2883.2 895.56 1644 2991.2 
862.78 1585 2885 896.11 1645 2993 

863.33 1586 2886.8 896.67 1646 2994.8 
863.89 1587 2888.6 897.22 1647 2996.6 
864.44 1588 2890.4 897.78 1648 2998.4 
865 1589 2892.2 898.33 1649 3000.2 
865.56 1590 2894 898.89 1650 3002 

866.11 1591 2895.8 899.44 1651 3003.8 
866.67 1592 2897.6 900 1652 3005.6 
867.22 1593 2899.4 900.56 1653 3007.4 
867.78 1594 2901.2 901.11 1654 3009.2 
868.33 1595 2903 901.67 1655 3011 

868.89 1596 2904.8 902.22 1656 3012.8 
869.44 1597 2906.6 902.78 1657 3014.6 
870 1598 2908.4 903.33 1658 3016.4 
870.56 1599 2910.2 903.89 1659 3018.2 
871.11 1600 2912 904.44 1660 3020 

871.67 1601 2913.8 905 1661 3021.8 
872.22 1602 2915.6 905.56 1662 3023.6 
872.78 1603 2917.4 906.11 1663 3025.4 
873.33 1604 2919.2 906.67 1664 3027.2 
873.89 1605 2921 907.22 1665 3029 

874.44 1606 2922.8 907.78 1666 3030.8 
875 1607 2924.6 908.33 1667 3032.6 
875.56 1608 2926.4 908.89 1668 3034.4 
876.11 1609 2928.2 909.44 1669 3036.2 


F-145 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert To Convert 
T 
oC: —°F or °C— Me v3 —°F or °C He a —°F or °C A 
910 1670 3038 943.33 | 1730 3146 976.67 | 1790 3254 
910.56 | 167] 3039.8 943.89 | 1731 3147.8 977.22 | 1791 3255.8 
911.11 | 1672 3041.6 944.44 | 1732 3149.6 977.78 | 1792 3257.6 
911.67 | 1673 3043.4 945 1733 3151.4 978.33 | 1793 3259.4 
912.22 | 1674 3045.2 945.56 | 1734 3153.2 978.89 | 1794 3261.2 
912.78 | 1675 3047 946.11 | 1735 3155 979.44 | 1795 3263 
913.33 | 1676 3048.8 946.67 | 1736 3156.8 980 1796 3264.8 
913.89 | 1677 3050.6 947.22 | 1737 3158.6 980.56 | 1797 3266.6 
914.44 | 1678 3052.4 947.78 | 1738 3160.4 981.11 | 1798 3268.4 
915 1679 3054.2 948.33 | 1739 3162.2 981.67 | 1799 3270.2 
915.56 | 1680 3056 948.89 | 1740 3164 
916.11 | 1681 3057.8 949.44 | 1741 3165.8 ano 78 1801 aoa 8 
916.67 | 1682 3059.6 950 1742 3167.6 983.33 | 1802 3275.6 
917.22 1683 3061 4 950.56 1743 3169.4 983.89 | 1803 3277.4 
‘ 51.11 | 1744 3171.2 984.44 | 1804 3279.2 
918.33 | 1685 3065 951.67 | 1745 
918.89 | 1686 3066.8 952.22 | 1746 sive He ioe Beit 8 
919.44 | 1687 3068.6 952.78 | 1747 3176.6 986.11 | 1807 3284.6 
920 . 1688 3070.4 953.33 1748 3178.4 986.67 | 1808 3286.4 
1749 3180.2 987.22 | 1809 3288.2 
921.11 | 1690 3074 954.44 | 1750 3182 987.78 | 1810 
2 ; 3290 
921.67 | 1691 3075.8 955 1751 3183.8 988.33 | 1811 3291.8 
922.22 | 1692 3077.6 955.56 | 1752 3185.6 988.89 | 1812 3293.6 
922.78 1693 3079.4 956.11 | 1753 3187.4 989.44 | 1813 3295.4 
9 3081.2 956.67 | 1754 3189.2 990 1814 3297.2 
923.89 | 1695 3083 957.22 
goaaa| iese | 30848 | osy7s| arse | 31028 | goral| isle | S306 
925 1697 3086.6 958.33 | 1757 3194.6 991.67 | 1817 Ea0t 6 
925.56 1698 3088.4 958.89 | 1758 3196.4 992.22 | 1818 3304.4 
; 99 3090.2 959.44 | 1759 3198.2 992.78 | 1819 3306.2 
926.67 | 1700 3092 
027.22 1701 3093.8 Buc feet Son 8 fo i821 ae 8 
1702 3095.6 961.11 | 1762 3203.6 994. 
ee 095. ; 444 | 1822 3311.6 
928.89 | 1704 see Aen laa Seb on 56 hey ride 
pet) ume | om] gee] ue | om, | oe at le 
10.8 996.67 | 1826 
930.56 | 1707 3104.6 || 963.39 | 1767 ed 
3212.6 997.22 
931. 1 1 1708 3106.4 964.44 1768 3214.4 997.78 tee Bey 
1769 3216.2 998.33 | 1829 3324.2 
932.22} 1710 3110 
ups | im | Sis eect | tim | osaies | Seesad lee) |e 
33. | 1712 3113.6 966.67 | 1772 3221. ; ely 
221.6 || 1000 
seoen | ing | gus | gorag| ams | Sess | 0050] ia | Saale 
1001.11 | 1834 3333.2 
935 1715 311 
See) ine | 8s | See ame | gaz, | immer) we | ae 
eiead | Gitte Bee ae 3228.8 || 1002.22 | 1836 3336.8 
936.67 | 1718 3124.4 970 18 3039-4 1003°33 1834 vate 
937.22 | 1719 3126. . 33 | 1838 3340.4 
ae 2 970.56 | 1779 3234.2 || 1003.89 | 1839 3342.2 
1720 312 
SO ee 3128 : 71.11 1780 3236 1004.44} 1840 3344 
eae ee 3129. 67 | 1781 3237.8 || 1005 1841 3345.8 
Boner) mies ae J 8 972.22 1782 3239.6 1005.56 | 1842 3347.6 
ann ee : ; 1006.11 | 1843 49.4 
1 3135.2 973.33 | 1784 3243.2 || 1006.67 | 1844 AS 
66 | 1725 
NI 3137 973.89 | 1785 3245 1007.22 | 1845 
3138.8 974.44 | 1786 poe 
oss) aes : 1787 3248.6 1008.33 1 ; 
3142.4 847 3356.6 
975.56 | 1788 ; 
942.78 1729 3144.9 976 11 3250.4 1008.89 1848 3358.4 
1789 3252.2 1009.44 1849 3360.2 


F-146 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert To Convert 

ih —°F or °C ie oS <—°F or °C ip an —°F or °C Ze 
1010 1850 3362 1043.33 1910 3470 1076.67 1970 3578 
1010.56 1851 3363.8 1043.89 1911 3471.8 1077.22 1971 3579.8 
1011.11 1852 3365.6 1044.44 1912 3473.6 1077.78 1972 3581.6 
1011.67 1853 3367.4 1045 1913 3475.4 1078.33 1973 3583.4 
1012.22 1854 3369.2 1045.56 1914 3477.2 1078.89 1974 3585.2 
1012.78 1855 3371 1046.11 1915 3479 1079.44 1975 3587 
1013.33 1856 3372.8 1046.67 1916 3480.8 1080 1976 3588.8 
1013.89 1857 3374.6 1047.22 1917 3482.6 1080.56 1977 3590.6 
1014.44 1858 3376.4 1047.78 1918 3484.4 1081.11 1978 3592.4 
1015 1859 3378.2 1048.33 1919 3486.2 1081.67 1979 3594.2 
1015.56 1860 3380 1048.89 1920 3488 1082.22 1980 3596 
1016.11 1861 3381.8 1049.44 1921 3489.8 1082.78 1981 3597.8 
1016.67 1862 3383.6 1050 1922 3491.6 1083.33 1982 3599.6 
1017.22 1863 3385.4 1050.56 1923 3493.4 1083.89 1983 3601.4 
1017.78 1864 3387.2 1051.11 1924 3495.2 1084.44 1984 3603.2 
1018.33 1865 3389 1051.67 1925 3497 1085 1985 3605 
1018.89 1866 3390.8 1052.22 1926 3498.8 1085.56 1986 3606.8 
1019.44 1867 3392.6 1052.78 1927 3500.6 1086.11 1987 3608.6 
1020. 1868 3394.4 1053.33 1928 3502.4 1086.67 1988 3610.4 
1020.56 1869 3396.2 1053.89 1929 3504.2 1087.22 1989 3612.2 
1021.11 1870 3398 1054.44 1930 3506 1087.78 1990 3614 
1021.67 1871 3399.8 1055 1931 3507.8 1088.33 1991 3615.8 
1022.22 1872 3401.6 1055.56 1932 3509.6 1088.89 1992 3617.6 
1022.78 1873 3403.4 1056.11 1933 3511.4 1089.44 1993 3619.4 
1023.33 1874 3405.2 1056.67 1934 3513.2 1090 1994 3621.2 
1023.89 1875 3407 1057.22 1935 3515 1090.56 1995 3623 
1024.44 1876 3408.8 1057.78 1936 3516.8 1091.11 1996 3624.8 
1025 1877 3410.6 1058.33 1937 3518.6 1091.67 1997 3626.6 
1025.56 1878 3412.4 1058.89 1938 3520.4 1092.22 1998 3628.4 
1026.11 1879 3414.2 1059.44 1939 3522.2 1092.78 1999 3630.2 
1026.67 1880 3416 1060 1940 3524 1093.33 2000 3632 
1027.22 1881 3417.8 1060.56 1941 3525.8 1093.89 2001 3633.8 
1027.78 1882 3419.6 1061.11 1942 3527.6 1094.44 2002 3635.6 
1028.33 1883 3421.4 1061.67 1943 3529.4 1095 2003 3637.4 
1028.89 1884 3423.2 1062.22 1944 d0al.2 1095.56 2004 3639.2 
1029.44 1885 3425 1062.78 1945 3533 1096.11 2005 3641 
1030 1886 3426.8 1063.33 1946 3534.8 1096.67 2006 3642.8 
1030.56 1887 3428.6 1063.89 1947 3536.6 1097.22 2007 3644.6 
1031.11 1888 3430.4 1064.44 1948 3538.4 1097.78 2008 3646.4 
1031.67 1889 3432.2 1065 1949 3540.2 1098.33 2009 3648.2 
1032.22 1890 3434 1065.56 1950 3542 1098.89 2010 3650 
1032.78 1891 3435.8 1066.11 1951 3543.8 1099.44 2011 3651.8 
1033.33 1892 3437.6 1066.67 1952 3545.6 1100 2012 3653.6 
1033.89 1893 3439.4 1067.22 1953 3547.4 1100.56 2013 3655.4 
1034.44 1894 3441.2 1067.78 1954 3549.2 1101.11 2014 3657.2 
1035 1895 3443 1068.33 1955 3551 1101.67 2015 3659 
1035.56 1896 3444.8 1068.89 1956 3552.8 1102.22 2016 3660.8 
1036.11 1897 3446.6 1069.44 1957 3554.6 1102.78 2017 3662.6 
1036.67 1898 3448.4 1070 1958 _ 3556.4 1103.33 2018 3664.4 
1037.22 1899 3450.2 1070.56 1959 3558.2 1103.89 2019 3666.2 
1037.78 1900 3452 1071.11 1960 3560 1104.44 2020 3668 
1038.33 1901 3453.8 1071.67 1961 3561.8 1105 2021 3669.8 
1038.89 1902 3455.6 1072.22 1962 3563.6 1105.56 2022 3671.6 
1039.44 1903 3457.4 1072.78 1963 3565.4 1106.11 2023 3673.4 
1040 1904 3459.2 1073.33 1964 3567.2 1106.67 2024 3675.2 
1040.56 1905 3461 1073.89 1965 3569 1107.22 2025 3677 
1041.11 1906 3462.8 1074.44 1966 3570.8 1107.78 2026 3678.8 
1041.67 1907 3464.6 1075 1967 3572.6 1108.33 2027 3680.6 
1042.22 1908 3466.4 1075.56 1968 3574.4 1108.89 2028 3682.4 
1042.78 1909 3468.2 1076.11 1969 3576.2 1109.44 2029 3684.2 
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To Convert To Convert To Convert 
T To rete To 
ae <—F or °C— a 26 sata C-¥ oF “C6 SF ore °F 
1110 2030 3686 1143.33 | 2090 3794 1176.67 | 2150 3902 
1110.56 | 2031 3687.8 || 1143.89 | 2091 3795.8 || 1177.22| 2151 3903.8 
1111.11 | 2032 3689.6 || 1144.44] 2092 3797.6 || 1177.78 | 2152 3905.6 
1111.67 | 2033 3691.4 || 1145 2093 3799.4 || 1178.33 | 2153 3907.4 
1112.22 | 2034 3693.2 || 1145.56 | 2094 3801.2 || 1178.89 | 2154 3909.2 
1112.78 | 2035 3695 1146.11 | 2095 3803 1179.44 | 2155 3911 
1113.33 | 2036 3696.8 || 1146.67 | 2096 3804.8 || 1180 2156 3912.8 
1113.89 | 2037 3698.6 || 1147.22 | 2097 3806.6 || 1180.56 | 2157 3914.6 
1114.44 | 2038 3700.4 || 1147.78 | 2098 3808.4 || 1181.11 | 2158 3916.4 
1115 2039 3702.2 || 1148.33 2099 3810.2 || 1181.67] 2159 3918.2 
1115.56 | 2040 3704 1148.89 | 2100 3812 1182.22 | 2160 3920 
1116.11 | 2041 3705.8 || 1149.44 2101 3813.8 || 1182.78 | 2161 3921.8 
1116.67 | 2042 3707.6 || 1150 2102 3815.6 || 1183.33 | 2162 3923.6 
1117.22 | 2043 3709.4 || 1150.56 | 2103 3817.4 || 1183.89 | 2163 3925.4 
1117.78 | 2044 3711.2 || 1151.11 | 2104 3819.2 || 1184.44 | 2164 3927.2 
1118.33 | 2045 3713 1151.67 | 2105 3821 1185 2165 3929 
1118.89 | 2046 3714.8 || 1152.22 | 2106 3822.8 || 1185.56 | 2166 3930.8 
1119.44 | 2047 3716.6 || 1152.78 | 2107 3824.6 || 1186.11 | 2167 3932.6 
1120 2048 3718.4 || 1153.33 | 2108 3826.4 || 1186.67 | 2168 3934.4 
1120.56 | 2049 3720.2 || 1153.89 | 2109 3828.2 || 1187.22 | 2169 3936.2 
1121.11 | 2050 3722 1154.44] 2110 3830 1187.78 | 2170 3938 
1121.67 | 2051 3723.8 || 1155 2111 3831.8 || 1188.33 | 2171 3939.8 
1122.22 | 2052 3725.6 || 1155.56 | 2112 3833.6 || 1188.89 | 2172 3941.6 
1122.78 | 2053 3727.4 || 1156.11 | 2113 3835.4 || 1189.44 | 2173 3943.4 
1123.33 | 2054 3729.2 || 1156.67 | 2114 3837.2 || 1190 2174 3945.2 
1123.89 | 2055 3731 1157.22 | 2115 3839 1190.56 | 2175 3947 
1124.44 | 2056 3732.8 || 1157.78 | 2116 3840.8 || 1191.11 | 2176 3948.8 
1125 2057 3734.6 || 115833 | 2117 3842.6 || 1191.67 | 2177 3950.6 
1125.56 | 2058 3736.4 || 1158.89 | 2118 3844.4 || 1192.22| 2178 3952.4 
1126.11 | 2059 3738.2 || 1159.44 | 2119 3846.2 || 1192.78 | 2179 3954.2 
1126.67 | 2060 3740 1160 2120 3848 1193.33 | 2180 3956 
1127.22 | 2061 3741.8 || 1160.56 | 2121 3849.8 || 1193.89 | 2181 3957.8 
1127.78 | 2062 3743.6 || 1161.11 | 2122 3851.6 || 1194.44 | 2182 3959.6 
1128.33 | 2063 3745.4 || 1161.67 | 2123 3853.4 || 1195 2183 3961.4 
1128.89 | 2064 3747.2 || 1162.22] 2124 3855.2 || 1195.56 | 2184 3963.2 
1129.44 | 2065 3749 1162.78 | 2125 3857 1196.11 | 2185 3965 
1130 2066 3750.8 || 1163.33 | 2126 3858.8 || 1196.67 | 2186 3966.8 
1130.56 | 2067 3752.6 || 1163.89 | 2127 3860.6 || 1197.22 | 2187 3968.6 
1131.11 | 2068 3754.4 || 1164.44 | 2128 3862.4 || 1197.78 | 2188 3970.4 
1131.67 | 2069 3756.2 || 1165 2129 3864.2 || 1198.33 | 2189 3972.2 
1132.22 | 2070 3758 1165.56 | 2130 3866 1198.89 | 2190 3974 
1132.78 | 2071 3759.8 || 1166.11 | 2131 3867.8 || 1199.44 | 2191 3975.8 
1133.33 2072 3761.6 || 1166.67 | 2132 3869.6 || 1200 2192 3977.6 
133.80 2073 3763.4 || 1167.22 | 2133 3871.4 || 1200.56 | 2193 3979.4 
1134.44 | 2074 3765.2 || 1167.78 | 2134 3873.2 || 1201.11 | 2194 3981.2 
1135 2075 3767 1168.33 | 2135 3875 1201.67 | 2195 3983 
1135.56 2076 3768.8 || 1168.89 | 2136 3876.8 || 1202.22 | 2196 3984.8 
1136.11 2077 3770.6 || 1169.44 | 2137 3878.6 || 1202.78 | 2197 3986.6 
1136.67 2078 3772.4 || 1170 2138 3880.4 || 1203.33 | 2198 3988.4 
2079 3774.2 || 1170.56 | 2139 3882.2 || 1203.89 | 2199 3990.2 
1137.78 | 2080 3776 1171.11} 2140 3884 1204.44 | 2200 3992 
1138.33 2081 3777.8 || 1171.67 | 2141 3885.8 || 1205 2201 3993.8 
rena oat 3779.6 || 1172.22] 2142 3887.6 || 1205.56 | 2202 3995.6 
1139, 2083 3781.4 || 1172.78 | 2143 3889.4 || 1206.11 | 2203 3997.4 
3783.2 || 1173.33] 2144 3891.2 || 1206.67 | 2204 3999.2 
1140.56 2085 3785 Thies 
1141.11 | 2086 3786.8 ity ia nae oO 8 cores 3306 4008 8 
ae 87 2087 3788.6 || 1175. 2147 3896.6 || 1208.33] 2207 4004.6 
ee pea 3790.4 || 1175.56] 2148 3898.4 || 1208.89] 2208 4006.4 
3792.2 || 1176.11 | 2149 3900.2 || 1209.44] 2209 4008.2 
ea a ead Me PO ite temo Tile me 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert To Convert 

oy —°F or °C a4 He —°F or °C zo Ae —°F or °C—> he 
1210 2210 4010 1243.33 2270 4118 1276.67 2330 4226 
1210.56 2211 4011.8 1243.89 2271 4119.8 1277.22 2331 4227.8 
1210511 2212 4013.6 1244.44 2272 4121.6 1277.78 2332 4229.6 
1211.67 2213 4015.4 1245 2273 4123.4 1278.33 2333 4231.4 
1212.22 2214 4017.2 1245.56 2274 4125.2 1278.89 2334 4233.2 
1212.78 2215 4019 1246.11 2275 4127 1279.44 2335 4235 
1213.33 2216 4020.8 1246.67 2276 4128.8 1280 2336 4236.8 
1213.89 2217 4022.6 1247.22 2277 4130.6 1280.56 2337 4238.6 
1214.44 2218 4024.4 1247.78 2278 4132.4 1281.11 2338 4240.4 
1215 2219 4026.2 1248.33 2279 4134.2 1281.67 2339 4242.2 
1215.56 2220 4028 1248.89 2280 4136 1282.22 2340 4244 
1216.11 2221 4029.8 1249.44 2281 4137.8 1282.78 2341 4245.8 
1216.67 2222 4031.6 1250 2282 4139.6 1283.33 2342 4247.6 
1217.22 2223 4033.4 1250.56 2283 4141.4 1283.89 2343 4249.4 
1217.78 2224 4035.2 1251.11 2284 4143.2 1284.44 2344 4251.2 
1218.33 2225 4037 1251.67 2285 4145 1285 2345 4253 
1218.89 2226 4038.8 1252.22 2286 4146.8 1285.56 2346 4254.8 
1219.44 2227 4040.6 1252.78 2287 4148.6 1286.11 2347 4256.6 
1220 2228 4042.4 1253.33 2288 4150.4 1286.67 2348 4258.4 
1220.56 2229 4044.2 1253.89 2289 4152.2 1287.22 2349 4260.2 
1221.11 2230 4046 1254.44 2290 4154 1287.78 2350 4262 
1221.67 2231 4047.8 1255 2291 4155.8 1288.33 2351 4263.8 
1222.22 2232 4049.6 1255.56 2292 4157.6 1288.89 2352 4265.6 
1222.78 2233 4051.4 1256.11 2293 4159.4 1289.44 2353 4267.4 
1223.33 2234 4053.2 1256.67 2294 4161.2 1290 2354 4269.2 
1223.89 2235 4055 1257.22 2295 4163 1290.56 2355 4271. 
1224.44 2236 4056.8 1257.78 2296 4164.8 1291.11 2356 4272.8 
1225 2237 4058.6 1258.33 2297 4166.6 1291.67 2357 4274.6 
1225.56 2238 4060.4 1258.89 2298 4168.4 1292.22 2358 4276.4 
1226.11 2239 4062.2 1259.44 2299 4170.2 1292.78 2359 4278.2 
1226.67 2240 4064 1260 2300 4172 1293.33 2360 4280 
12222 2241 4065.8 1260.56 2301 4173.8 1293.89 2361 4281.8 
1227.78 2242 4067.6 1261.11 2302 4175.6 1294.44 2362 4283.6 
1228.33 2243 4069.4 1261.67 2303 4177.4 1295 2363 4285.4 
1228.89 2244 4071.2 1262.22 2304 4179.2 1295.56 2364 4287.2 
1229.44 2245 4073 1262.78 2305 4181 1296.11 2365 4289 
1230 2246 4074.8 1263.33 2306 4182.8 1296.67 2366 4290.8 
1230.56 2247 4076.6 1263.89 2307 4184.6 1297.22 2367 4292.6 
1231.11 2248 4078.4 1264.44 2308 4186.4 1297.78 2368 4294.4 
1231.67 2249 4080.2 1265 2309 4188.2 1298.33 2369 4296.2 
1232.22 2250 4082 1265.56 2310 4190 1298.89 2370 4298 
1232.78 2251 4083.8 1266.11 2311 4191.8 1299.44 2371 4299.8 
1233.33 2252 4085.6 1266.67 2312 4193.6 1300 2372 4301.6 
1233.89 2253 4087.4 1267.22 2313 4195.4 1300.56 2373 4303.4 
1234.44 2254 4089.2 1267.78 2314 4197.2 1301.11 2374 4305.2 
1235 2255 4091 1268.33 2315 4199 1301.67 2375 4307 
1235.56 2256 4092.8 1268.89 2316 4200.8 1302.22 2376 4308.8 
1236.11 2257 4094.6 1269.44 2317 4202.6 1302.78 2377 4310.6 
1236.67 2258 4096.4 1270 2318 4204.4 1303.33 2378 4312.4 
1237.22 2259 4098.2 1270.56 2319 4206.2 1303.89 2379 4314.2 
1237.78 2260 4100 1271.11 2320 4208 1304.44 2380 4316 
1238.33 2261 4101.8 1271.67 2321 4209.8 1305 2381 4317.8 
1238.89 2262 4103.6 1272.22 2322 4211.6 1305.56 2382 4319.6 
1239.44 2263 4105.4 1272.78 2323 4213.4 1306.11 2383 4321.4 
1240 2264 4107.2 1273.33 2324 4215.2 1306.67 2384 4323.2 
1240.56 2265 4109 1273.89 2325 4217 1307.22 2385 4325 
1241.11 2267 4110.8 1274.44 2326 4218.8 1307.78 2386 4326.8 
1241.67 2267 4112.6 1275 2327 4220.6 1308.33 2387 4328.6 
1242.22 2268 4114.4 1275.56 2328 4222.4 1308.89 2388 4330.4 
1242.78 2269 4116.2 1276.11 2329 4224.2 1309.44 2389 4332.2 
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To Convert 


1312.22 


1312.78 
1313.33 
1313.89 
1314.44 
1315 


1315.56 
1316.11 
1316.67 
1317.22 
1317.78 


1318.33 
1318.89 
1319.44 
1320 

1320.56 


1321.11 
1321.67 
1322.22 
1322.78 
1323.33 


1323.89 
1324.44 
1325 

1325.56 
1326.11 


1326.67 
1327.22 
1327.78 
1328.33 
1328.89 


1329.44 
1330 

1330.56 
1331.11 
1331.67 


1332.22 
1332.78 
1333.33 
1333.89 
1334.44 


1335 

1335.56 
1336.11 
1336.67 
1337.22 


1337.78 
1338.33 
1338.89 
1339.44 
1340 


1340.56 
1341.11 
1341.67 
1342.22 
1342.78 


<—°F or °C 


2390 


To Convert To Convert 
ae —°F or °C—> ee ae —"For*C= 
1343.33 2450 4442 1376.67 2510 
1343.89 2451 4443.8 1377.22 2511 
1344.44 2452 4445.6 1377.78 2512 
1345 2453 4447.4 1378.33 2513 
1345.56 2454 4449.2 1378.89 2514 
1346.11 2455 4451 1379.44 2515 
1346.67 2456 4452.8 1380 2516 
1347.22 2457 4454.6 1380.56 2517 
1347.78 2458 4456.4 1381.11 2518 
1348.33 2459 4458.2 1381.67 2519 
1348.89 2460 4460 1382.22 2520 
1349.44 2461 4461.8 1382.78 2521 
1350 2462 4463.6 1383.33 2522 
1350.56 2463 4465.4 1383.89 2523 
1351.11 2464 4467.2 1384.44 2524 
1351.67 2465 4469 1385 2525 
1352.22 2466 4470.8 1385.56 2526 
1352.78 2467 4472.6 1386.11 2527 
1353.33 2468 4474.4 1386.67 2528 
1353.89 2469 4476.2 1387.22 2529 
1354.44 2470 4478 1387.78 2530 
1355 2471 4479.8 1388.33 2531 
1355.56 2472 4481.6 1388.89 2532 
1356.11 2473 4483.4 1389.44 2533 
1356.67 2474 4485.2 1390 2534 
1357.22 2475 4487 1390.56 2535 
1357.78 2476 4488.8 1391.11 2536 
1358.33 2477 4490.6 1391.67 2537 
1358.89 2478 4492.4 1392.22 2538 
1359.44 2479 4494.2 1392.78 2539 
1360 2480 4496 1393.33 2540 
1360.56 2481 4497.8 1393.89 2541 
1361.11 2482 4499.6 1394.44 2542 
1361.67 2483 4501.4 1395 2543 
1362.22 2484 4503.2 1395.56 2544 
1362.78 2485 4505 1396.11 2545 
1363.33 2486 4506.8 1396.67 2546 
1363.89 2487 4508.6 1397.22 2547 
1364.44 2488 4510.4 1397.78 2548 
1365 2489 4512.2 1398.33 2549 
1365.56 2490 4514 1398.89 2550 
1366.11 2491 4515.8 1399.44 2551 
1366.67 2492 4517.6 1400 2552 
1367.22 2493 4519.4 1400.56 2553 
1367.78 2494. 4521.2 1401.11 2554 
1368.33 2495 4523 1401.67 2555 
1368.89 2496 4524.8 1402.22 2556 
1369.44 2497 4526.6 1402.78 2557 
1370 2498 4528.4 1403.33 2558 
1370.56 2499 4530.2 1403.89 2559 
1371.11 2500 4532 1404.44 2560 
1371.67 2501 4533.8 1405 2561 
1372.22 2502 4535.6 1405.56 2562 
1372.78 2503 4537.4 1406.11 2563 
1373.33 2504 4539.2 1406.67 2564 
1373.89 2505 4541 1407.22 2565 
1374.44 2506 4542.8 1407.78 2566 
1375 2507 4544.6 1408.33 2567 
1375.56 2508 4546.4 1408.89 2568 
1376.11 2509 4548.2 1409.44 2569 
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To Convert To Convert To Convert 

ae —°F or °C ze 8 —°F or °C ae a8 —°F or °C a 
1410 2570 4658 1443.33 2630 4766 1476.67 2690 4874 
1410.56 2571 4659.8 1443.89 2631 4767.8 1477.22 2691 4875.8 
1411.11 2572 4661.6 1444.44 2632 4769.6 1477.78 2692 4877.6 
1411.67 2573 4663.4 1445 2633 4771.4 1478.33 2693 4879.4 
1412.22 2574 4665.2 1445.56 2634 4773.2 1478.89 2694 4881.2 
1412.78 2575 4667 1446.11 2635 4775 1479.44 2695 4883 
1413.33 2576 4668.8 1446.67 2636 4776.8 1480 2696 4884.8 
1413.89 2577 4670.6 1447.22 2637 4778.6 1480.56 2697 4886.6 
1414.44 2578 4672.4 1447.78 2638 4780.4 1481.11 2698 4888.4 
1415 2579 4674.2 1448.33 2639 4782.2 1481.67 2699 4890.2 
1415.56 2580 4676 1448.89 2640 4784 1482.22 2700 4892 
1416.11 2581 4677.8 1449.44 2641 4785.8 1482.78 2701 4893.8 
1416.67 2582 4679.6 1450 2642 4787.6 1483.33 2702 4895.6 
1417.22 2583 4681.4 1450.56 2643 4789.4 1483.89 2703 4897.4 
1417.78 2584 4683.2 1451.11 2644. 4791.2 1484.44 2704 4899.2 
1418.33 2585 4685 1451.67 2645 4793 1485 2705 4901 
1418.89 2586 4686.8 1452.22 2646 4794.8 1485.56 2706 4902.8 
1419.44 2587 4688.6 1452.78 2647 4796.6 1486.11 2707 4904.6 
1420 2588 4690.4 1453.33 2648 4798.4 1486.67 2708 4906.4 
1420.56 2589 4692.2 1453.89 2649 4800.2 1487.22 2709 4908.2 
1421.11 2590 4694 1454.44 2650 4802 1487.78 2710 4910 
1421.67 2591 4695.8 1455 2651 4803.8 1488.33 2711 4911.8 
1422.22 2592 4697.6 1455.56 2652 4805.6 1488.89 2712 4913.6 
1422.78 2593 4699.4 1456.11 2653 4807.4 1489.44 2713 4915.4 
1423.33 2594 4701.2 1456.67 2654 4809.2 1490 2714 4917.2 
1423.89 2595 4703 1457.22 2655 4811 1490.56 2715 4919 
1424.44 2596 4704.8 1457.78 2656 4812.8 1491.11 2716 4920.8 
1425 2597 4706.6 1458.33 2657 4814.6 1491.67 2717 4922.6 
1425.56 2598 4708.4 1458.89 2658 4816.4 1492.22 2718 4924.4 
1426.11 2599 4710.2 1459.44 2659 4818.2 1492.78 2719 4926.2 
1426.67 2600 4712 1460 2660 4820 1493.33 2720 4928 
1427.22 2601 4713.8 1460.56 2661 4821.8 1493.89 2721 4929.8 
1427.78 2602 4715.6 1461.11 2662 4823.6 1494.44 2722 4931.6 
1428.33 2603 ATI7.4 1461.67 2663 4825.4 1495 2723 4933.4 
1428.89 2604 4719.2 1462.22 2664 4827.2 1495.56 2724 4935.2 
1429.44 2605 4721 1462.78 2665 4829 1496.11 2725 4937 
1430 2606 4722.8 1463.33 2666 4830.8 1496.67 2726 4938.8 
1430.56 2607 4724.6 1463.89 2667 4832.6 1497.22 2727 4940.6 
1431.11 2608 4726.4 1464.44 2668 4834.4 1497.78 2728 4942.4 
1431.67 2609 4728.2 1465 2669 4836.2 1498.33 2729 4944.2 
1432.22 2610 4730 1465.56 2670 4838 1498.89 2730 4946 
1432.78 2611 4731.8 1466.11 2671 4839.8 1499.44 2731 4947.8 
1433.33 2612 4733.6 1466.67 2672 4841.6 1500 2732 4949.6 
1433.89 2613 4735.4 1467.22 2673 4843.4 1500.56 2733 4951.4 
1434.44 2614 4737.2 1467.78 2674 4845.2 1501.11 2734 4953.2 
1435 2615 4739 1468.33 2675 4847 1501.67 2735 4955 
1435.56 2616 4740.8 1468.89 2676 4848.8 1502.22 2736 4956.8 
1436.11 2617 4742.6 1469.44 2677 4850.6 1502.78 2737 4958.6 
1436.67 2618 4744.4 1470 2678 4852.4 1503.33 2738 4960.4 
1437.22 2619 4746.2 1470.56 2679 4854.2 1503.89 2739 4962.2 
1437.78 2620 4748 1471.11 2680 4856 1504.44 2740 4964 
1438.33 2621 4749.8 1471.67 2681 4857.8 1505 2741 4965.8 
1438.89 2622 4751.6 1472.22 2682 4859.6 1505.56 2742 4967.6 
1439.44 2623 4753.4 1472.78 2683 4861.4 1506.11 2743 4969.4 
1440 2624 4755.2 1473.33 2684 4863.2 1506.67 2744 4971.2 
1440.56 2625 4757 1473.89 2685 4865 1507.22 2745 4973 
1441.11 2626 4758.8 1474.44 2686 4866.8 1507.78 2746 4974.8 
1441.67 2627 4760.6 1475 2687 4868.6 1508.33 2747 4976.6 
1442.22 2628 4762.4 1475,56 2688 4870.4 1508.89 2748 4978.4 
1442.78 2629 4764.2 1476.11 2689 4872.2 1509.44 2749 4980.2 


F-151 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert 


To Convert To Convert 
To To 
20 —°F or °C> ie 26 SO ih Sores °F x6, 

1510 2750 4982 1543.33 2810 5090 1576.67 
1510.56 2751 4983.8 1543.89 2811 5091.8 1577.22 
1511.11 2752 4985.6 1544.44 2812 5093.6 1577.78 
1511.67 2753 4987.4 1545 2813 5095.4 1578.33 
1512.22 2754 4989.2 1545.56 2814 5097.2 1578.89 
1512.78 2755 4991 1546.11 2815 5099 1579.44 
1513.33 2756 4992.8 1546.67 2816 5100.8 1580 
1513.89 2757 4994.6 1547.22 2817 5102.6 1580.56 
1514.44 2758 4996.4 1547.78 2818 5104.4 1581.11 
1515 2759 4998.2 1548.33 2819 5106.2 1581.67 
1515.56 2760 5000 1548.89 2820 5108 1582.22 
1516.11 2761 5001.8 1549.44 2821 5109.8 1582.78 
1516.67 2762 5003.6 1550 2822 5111.6 1583.33 
1517.22 2763 5005.4 1550.56 2823 5113.4 1583.89 
1517.78 2764 5007.2 1551.11 2824 5115.2 1584.44 
1518.33 2765 5009 1551.67 2825 5117 1585 
1518.89 2766 5010.8 1552.22 2826 5118.8 1585.56 
1519.44 2767 5012.6 1552.78 2827 5120.6 1586.11 
1520 2768 5014.4 1bd3:80 2828 5122.4 1586.67 
1520.56 2769 5016.2 1553.89 2829 5124.2 1587.22 
1521.11 2770 5018 1554.44 2830 5126 1587.78 
1521.67 2771 5019.8 1555 2831 5127.8 1588.33 
1522.22 2772 5021.6 1555.56 2832 5129.6 1588.89 
1522.78 2773 5023.4 1556.11 2833 5131.4 1589.44 
1523.33 2774 5025.2 1556.67 2834 5133.2 1590 
1523.89 2775 5027 1557.22 2835 5135 1590.56 
1524.44 2776 5028.8 1557.78 2836 5136.8 1591.11 
1525 2777 5030.6 1558.33 2837 5138.6 1591.67 
1525.56 2778 5032.4 1558.89 2838 5140.4 1592.22 
1526.11 2779 5034.2 1559.44 2839 5142.2 1592.78 
1526.67 2780 5036 1560 2840 5144 1593.33 
1527.22 2781 5037.8 1560.56 2841 5145.8 1593.89 
1527.78 2782 5039.6 1561.11 2842 5147.6 1594.44 
1528.33 2783 5041.4 1561.67 2843 5149.4 1595 
1528.89 2784 5043.2 1562.22 2844 5151.2 1595.56 
1529.44 2785 5045 1562.78 2845 5153 1596.11 
1530 2786 5046.8 1563.33 2846 5154.8 1596.67 
1530.56 2787 5048.6 1563.89 2847 5156.6 1597.22 
1531.11 2788 5050.4 1564.44 2848 5158.4 1597.78 
1531.67 2789 5052.2 1565 2849 5160.2 1598.33 
1532.22 2790 5054 1565.56 2850 5162 1598.89 
1532.78 2791 5055.8 1566.11 2851 5163.8 1599.44 
1533.33 2792 5057.6 1566.67 2852 5165.6 1600 
1533.89 2793 5059.4 1567.22 2853 5167.4 1600.56 
1534.44 2794 5061.2 1567.78 2854 5169.2 1601.11 
1535 2795 5063 1568.33 2855 all 1601.67 
1535.56 2796 5064.8 1568.89 2856 5172.8 1602.22 
1536.11 2797 5066.6 1569.44 2857 5174.6 1602.78 
1536.67 2798 5068.4 1570 2858 5776.4 1603.33 
1537.22 2799 5070.2 1570.56 2859 5178.2 1603.89 
1537.78 2800 5072 1571.11 2860 
1538.33 2801 5073.8 1571.67 2861 aisle 1608 
1538.89 2802 5075.6 1572.22 2862 5183.6 1605.56 
1539.44 2803 5077.4 1572.78 2863 5185.4 1606.11 
1540 2804 5079.2 1573.33 2864 5187.2 1606.67 
1540.56 2805 5081 1573.89 2865 
1541.11 2806 5082.8 1574.44 2866 Pt 8 iter 
1541.67 2807 5084.6 1575 2867 5192.6 1608.33 
1542.22 2808 5086.4 1575.56 2868 : 
1542.78 2809 5194.4 1608.89 

: 5088.2 1576.11 2869 5196.2 1609.44 


F-152 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert To Convert To Convert 

Be —°F or °C aC og —°F or °C ze ue —°F or °C ae 
1610 2930 5306 1643.33 2990 5414 1676.67 3050 5522 
1610.56 2931 5307.8 1643.89 2991 5415.8 1677.22 3051 5523.8 
1611.11 2932 5309.6 1644.44 2992 5417.6 1677.78 3052 5525.6 
1611.67 2933 5311.4 1645 2993 5419.4 1678.33 3053 5527.4 
1612.22 2934 5313.2 1645.56 2994 5421.2 1678.89 3054 5529.2 
1612.78 2935 DoLS 1646.11 2995 5423 1679.44 3055 5531 
1613.33 2936 5316.8 1646.67 2996 5424.8 1680 3056 5532.8 
1613.89 2937 5318.6 1647.22 2997 5426.6 1680.56 3057 5534.6 
1614.44 2938 5320.4 1647.78 2998 5428.4 1681.11 3058 5536.4 
1615 2939 5322.2 1648.33 2999 5430.2 1681.67 3059 5538.2 
1615.56 2940 5324 1648.89 3000 5432 1682.22 3060 5540 
1616.11 2941 5325.8 1649.44 3001 5433.8 1682.78 3061 5541.8 
1616.67 2942 5327.6 1650 3002 5435.6 1683.33 3062 5543.6 
1617.22 2943 5329.4 1650.56 3003 5437.4 1683.89 3063 5545.4 
1617.78 2944 5331.2 1651.11 3004 5439.2 1684.44 3064 5547.2 
1618.33 2945 5333 1651.67 3005 5441 1685 3065 5549 
1618.89 2946 5334.8 1652.22 3006 5442.8 1685.56 3066 5550.8 
1619.44 2947 5336.6 1652.78 3007 5444.6 1686.11 3067 5552.6 
1620 2948 5338.4 1653.33 3008 5446.4 1686.67 3068 5554.4 
1620.56 2949 5340.2 1653.89 3009 5448.2 1687.22 3069 5556.2 
1621.11 2950 5342 1654.44 3010 5450 1687.78 3070 5558 
1621.67 2951 5343.8 1655 3011 5451.8 1688.33 3071 5559.8 
1622.22 2952 5345.6 1655.56 3012 5453.6 1688.89 3072 5561.6 
1622.78 2953 5347.4 1656.11 3013 5455.4 1689.44 3073 5563.4 
1623.33 2954 5349.2 1656.67 3014 5457.2 1690 3074 5565.2 
1623.89 2955 5351 1657.22 3015 5459 1690.56 3075 5567 
1624.44 2956 5352.8 1657.78 3016 5460.8 169 1.1 1 3076 5568.8 
1625 2957 5354.6 || 1658.33 3017 5462.6 1691.67 3077 5570.6 
1625.56 2958 5356.4 1658.89 3018 5464.4 1692.22 3078 5572.4 
1626.11 2959 5358.2 1659.44 3019 5466.2 1692.78 3079 5574.2 
1626.67 2960 5360 1660 3020 5468 1693.33 3080 5576 
1627.22 2961 5361.8 1660.56 3021 5469.8 1693.89 3081 5577.8 
1627.78 2962 5363.6 1661.11 3022 5471.6 1694.44 3082 5579.6 
1628.33 2963 5365.4 1661.67 3023 5473.4 1695 3083 5581.4 
1628.89 2964 5367.2 1662.22 3024 5475.2 1695.56 3084 5583.2 
1629.44 2965 5369 1662.78 3025 5477 1696.11 3085 5585 
1630 2966 5370.8 1663.33 3026 5478.8 1696.67 3086 5586.8 
1630.56 2967 5372.6 1663.89 3027 5480.6 1697.22 3087 5588.6 
1631.11 2968 5374.4 1664.44 3028 5482.4 1697.78 3088 5590.4 
1631.67 2969 5376.2 1665 3029 5484.2 1698.33 3089 5592.2 
1632.22 2970 5378 1665.56 3030 5486 1698.89 3090 5594 
1632.78 2971 5379.8 1666.11 3031 5487.8 1699.44 3091 5595.8 
1633.33 2972 5381.6 1666.67 3032 5489.6 1700 3092 5597.6 
1633.89 2973 5383.4 1667.22 3033 5491.4 1700.56 3093 5599.4 
1634.44 2974 5385.2 1667.78 3034 5493.2 1701.11 3094 5601.2 
1635 2975 5387 1668.33 3035 5495 1701.67 3095 5603 
1635.56 2976 5388.8 1668.89 3036 5496.8 1702.22 3096 5604.8 
1636.11 2977 5390.6 1669.44 3037 5498.6 1702.78 3097 5606.6 
1636.67 2978 5392.4 1670 3038 5500.4 1703.33 3098 5608.4 
1637.22 2979 5394.2 1670.56 3039 5502.2 1703.89 3099 5610.2 
1637.78 2980 5396 1671.11 3040 5504 1704.44 3100 5612 
1638.33 2981 5397.8 1671.67 3041 5505.8 1705 3101 5613.8 
1638.89 2982 5399.6 1672.22 3042 5507.6 1705.56 3102 5615.6 
1639.44 2983 5401.4 1672.78 3043 5509.4 1706.11 3103 5617.4 
1640 2984 5403.2 1673.33 3044 5511.2 1706.67 3104 5619.2 
1640.56 2985 5405 1673.89 3045 5513 1707.22 3105 5621 
1641.11 2986 5406.8 1674.44 3046 5514.8 1707.78 3106 5622.8 
1641.67 2987 5408.6 1675 3047 5516.6 1708.33 3107 5624.6 
1642.22 2988 5410.4 1675.56 3048 5518.4 1708.89 3108 5626.4 
1642.78 2989 5412.2 1676.11 3049 5520.2 1709.44 3109 5628.2 


F-153 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert 


To Convert 


1712.78 
1713.33 
1713.89 
1714.44 
1715 


1715.56 
1716.11 
1716.67 
1717.22 
1717.78 


1718.33 
1718.89 
1719.44 
1720 

1720.56 


1721.11 
1721.67 
1722.22 
1722.78 
1723.33 


1723.89 
1724.44 
1725 

1725.56 
1726.11 


1726.67 
1727.22 
1727.78 
1728.33 
1728.89 


1729.44 


1731.67 


1732.22 
1732.78 
1733.33 
1733.89 
1734.44 


1735 

1735.56 
1736.11 
1736.67 
1737.22 


1737.78 
1738.33 
1738.89 
1739.44 
1740 


1740.56 
1741.11 
1741.67 
1742.22 
1742.78 


<—°F or °C—> 


3110 
3111 
3112 
3113 
3114 


3115 


3116 


we <—°F or °C He 
1743.33 3170 5738 
1743.89 3171 5739.8 
1744.44 3172 5741.6 
1745 3173 5743.4 
1745.56 3174 5745.2 
1746.11 3175 5747 
1746.67 3176 5748.8 
1747.22 3177 5750.6 
1747.78 3178 5752.4 
1748.33 3179 5754.2 
1748.89 3180 5756 
1749.44 3181 5757.8 
1750 3182 5759.6 
1750.56 3183 5761.4 
1751.11 3184 5763.2 
1751.67 3185 5765 
1752.22 3186 5766.8 
1752.78 3187 5768.6 
753-35 3188 5770.4 
1753.89 3189 5772.2 
1754.44 3190 5774 
1755 3191 5775.8 
1755.56 3192 5777.6 
1756.11 3193 5779.4 
1756.67 3194 5781.2 
1757.22 3195 5783 
1757.78 3196 5784.8 
1758.33 3197 5786.6 
1758.89 3198 5788.4 
1759.44 3199 5790.2 
1760 3200 5792 
1760.56 3201 5793.8 
1761.11 3202 5795.6 
1761.67 3203 5797.4 
1762.22 3204 5799.2 
1762.78 3205 5801 
1763.33 3206 5802.8 
1763.89 3207 5804.6 
1764.44 3208 5806.4 
1765 3209 5808.2 
1765.56 3210 5810 
1766.11 3211 5811.8 
1766.67 3212 5813.6 
1767.22 3213 5815.4 
1767.78 3214 5817.2 
1768.33 3215 5819 
1768.89 3216 5820.8 
1769.44 3217 5822.6 
1770 3218 5824.4 
1770.56 3219 5826.2 
VEAL 3220 5828 
1771.67 3221 5829.8 
1772.22 3222 5831.6 
1772.78 3223 5833.4 
1773.33 3224 5835.2 
1773.89 3225 5837 
1774.44 3226 5838.8 
1775 3227 5840.6 
1775.56 3228 5842.4 
1776.11 3229 5844.2 


F-154 


To Convert 
ae —°F or °C 
1776.67 3230 
iddeoe 3231 
1777.78 3232 
1778.33 3233 
1778.89 3234 
1779.44 3235 
1780 3236 
1780.56 3237 
1781.11 3238 
1781.67 3239 
1782.22 3240 
1782.78 3241 
1783.33 3242 
1783.89 3243 
1784.44 3244 
1785 3245 
1785.56 3246 
1786.11 3247 
1786.67 3248 
1787.22 3249 
1787.78 3250 
1788.33 3251 
1788.89 3252 
1789.44 3253 
1790 3254 
1790.56 3255 
1791.11 3256 
1791.67 3257 
1792.22 3258 
1792.78 3259 
1793.33 3260 
1793.89 3261 
1794.44 3262 
1795 3263 
1795.56 3264 
1796.11 3265 
1796.67 3266 
1797.22 3267 
1797.78 3268 
1798.33 3269 
1798.89 3270 
1799.44 3271 
1800 3272 
1800.56 3273 
1801.11 3274 
1801.67 3275 
1802.22 3276 
1802.78 3277 
1803.33 3278 
1803.89 3279 
1804.44 3280 
1805 3281 
1805.56 3282 
1806.11 3283 
1806.67 3284 
1807.22 3285 
1807.78 3286 
1808.33 3287 
1808.89 3288 
1809.44 3289 


TEMPERATURE CONVERSION TABLE (Continued) 


To Convert 


To Convert 


ae —°F or °C 32 1 —°F or °C 
1810 3290 5954 1954.44 3550 
1810.56 3291 5955.8 1957.22 3555 
1811.11 3292 5957.6 1960.00 3560 
1811.67 3293 5959.4 1962.78 3565 
1812.22 3294 5961.2 1965.56 3570 
1812.78 3295 5963 1968.33 3575 
1813.33 3296 5964.8 Tene 3580 
1813.89 3297 5966.6 1973.89 3585 
1814.44 3298 5968.4 1976.67 3590 
1815 3299 5970.2 1979.44 3595 
1815.56 3300 5972 1982.22 3600 
1818.33 3305 5981 1985.00 3605 
1821.11 3310 5990 1987.78 3610 
1823.89 3315 5999 1990.56 3615 
1826.67 3320 6008 1993.33 3620 
1829.44 3325 6017 1996.11 3625 
1832.22 3330 6026 1998.89 3630 
1835.00 3335 6035 2001.67 3635 
1837.78 3340 6044 2004.44 3640 
1840.56 3345 6053 2007.22 3645 
1843.33 3350 6062 2010.00 3650 
1846.11 3355 6071 2012.78 3655 
1848.89 3360 6080 2015.56 3660 
1851.67 3365 6089 2018.33 3665 
1854.44 3370 6098 2021.11 3670 
1857.22 3375 6107 2023.89 3675 
1860.00 3380 6116 2026.67 3680 
1862.78 3385 6125 2029.44 3685 
1865.56 3390 6134 2032.22 3690 
1868.33 3395 6143 2035.00 3695 
1871.11 3400 6152 2037.78 3700 
1873.89 3405 6161 2040.56 3705 
1876.67 3410 6170 2043.33 3710 
1879.44 3415 6179 2046.11 3715 
1882.22 3420 6188 2048.89 3720 
1885.00 3425 6197 2051.67 3725 
1887.78 3430 6206 2054.44 3730 
1890.56 3435 6215 2057.22 3735 
1893.33 3440 6224 2060.00 3740 
1896.11 3445 6233 2062.78 3745 
1898.89 3450 6242 2065.56 3750 
1901.67 3455 6251 2068.33 3755 
1904.44 3460 6260 2071.11 3760 
1907.22 3465 6269 2073.89 3765 
1910.00 3470 6278 2076.67 3770 
1912.78 3475 6287 2079.44 3775 
1915.56 3480 6296 2082.22 3780 
1918.33 3485 6305 2085.00 3785 
1921.11 3490 6314 2087.78 3790 
1923.89 3495 6323 2090.56 3795 
1926.67 3500 6332 2093.33 3800 
1929.44 3505 6341 2096.11 3805 
1932.22 3510 6350 2098.89 3810 
1935.00 3515 6359 2101.67 3815 
1937.78 3520 6368 2104.44 3820 
1940.56 3525 6377 2107.22 3825 
1943.33 3530 6386 2110.00 3830 
1946.11 3535 6395 2112.78 3835 
1948.89 3540 6404 2115.56 3840 
1951.67 3545 6413 2118.33 3845 


F-155 


2121.11 


2123.89 
2126.67 
2129.44 
2132.22 


2135.00 
2137.78 
2140.56 
2143.33 
2145.11 


2148.89 
2151.67 
2154.44 
2157.22 
2160.00 


2162.78 
2165.56 
2168.33 
2171.11 
2173.89 


2176.67 
2179.44 
2182.22 
2185.00 
2187.78 


2190.56 
2193.33 
2196.11 
2198.89 
2201.67 


2204.44 
2207.22 
2210.00 
2212.78 
2215.56 


2218.33 
2221.11 
2223.89 
2226.67 
2229.44 


2232.22 
2235.00 
2237.78 
2240.56 
2243.33 


2246.11 
2248.89 
2251.67 
2254.44 
2257.22 


2260.00 
2262.78 
2265.56 
2268.33 
2271.11 


2273.89 
2276.67 
2279.44 
2282.22 
2285.00 


To Convert 


TEMPERATURE CONVERSION TABLE (Continued) 


F-156 


To Convert To Convert To Convert 
) Ah 

eee leecl F | 8 ecm 
2287.78 | 4150 7502 2354.44 | 4270 7718 2421.11 | 4390 7934 
2290.56 | 4155 7511 2357.22 | 4275 7727 2423.89 | 4395 7943 
2293.33 4160 7520 2360.00 4280 7736 2426.67 4400 7952 
2296.11 4165 7529 2362.78 4285 7745 2429.44 4405 7961 
2298.89 4170 7538 2365.56 4290 7754 2432.22 4410 7970 
2301.67 4175 7547 2368.33 4295 7763 2435.00 4415 7979 
2304.44 4180 7556 2371.11 4300 7772 2437.78 4420 7988 
2307.22 4185 7565 2373.89 4305 7781 2440.56 4425 7997 
2310.00 4190 7574 2376.67 4310 7790 2443.33 4430 8006 
2312.78 4195 7583 2379.44 4315 7799 2446.11 4435 8015 
2315.56 4200 7592 2382.22 4320 7808 2448.89 4440 8024 
2318.33 4205 7601 2385.00 4325 7817 2451.67 4445 8033 
2321.11 4210 7610 2387.78 4330 7826 2454.44 4450 8042 
2323.89 4215 7619 2390.56 4335 7835 2457.22 4455 8051 
2326.67 4220 7628 2393.33 4340 7844 2460.00 4460 8060 
2329.44 4225 7637 2396.11 4345 7853 2462.78 4465 8069 
2332.22 4230 7646 2398.89 4350 7862 2465.56 4470 8078 
2335.00 4235 7655 2401.67 4355 7871 2468.33 4475 8087 
2337.78 4240 7664 2404.44 4360 7880 2471.11 4480 8096 
2340.56 4245 7673 2407.22 4365 7889 2473.89 4485 8105 
2343.33 4250 7682 2410.00 4370 7898 2476.67 4490 8114 
2346.11 4255 7691 2412.78 4375 7907 2479.44 4495 8123 
2348.89 4260 7700 2415.56 4380 7916 2482.22 4500 8132 
2351.67 4265 7709 2418.33 4385 7925 


STANDARD TYPES OF STAINLESS AND HEAT RESISTING STEELS 
Chemical Ranges and Limits 


Subject to Tolerances for Check Analyses 


By permisstou of American Iron and Steel Institute 


Chemical Composition, per cent 


Type Mn 1 8 Si , 
Number Cc Max. | Max.| Max.| Max. Cr Ni Mo ar Se | Cb-Ta Ta Al N 
~201 0.15 5.50/ |0.060|)0.030| 1.00 16.00/ 3.50/ 0.25 
Max 7.50 18.00 5.50 Max. 
—202 0.15 7.50/ |0.060|0.030) 1.00 17.00/ 4.00/ 0.25 
Max 10.00 19.00 6.00 Max. 
~301 0.15 2.00 0.045/0.030} 1.00 16.00/ 6.00/ 
Max 18.00 8.00 
—302 0.15 2.00 0.045| 0.030} 1.00 17.00/ 8.00/ 
Max 19.00 10.00 
-302B 0.15 2.00 0.045| 0.030] 2.00/ 17.00/ 8.00/ 
Max 3.00 19.00 10.00 
~303 0.15 2.00 0.20 |0.15 1.00 17.00/ 8.00/ 0.60* | 0.60" 
Max Min. 19.00 10.00 Max. | Max. 
—303 Se 0.15 2.00 0.20 | 0.06 1.00 17.00/ 8.00/ 0.15 
Max 19.00 10.00 Min. 
—304 0.08 2.00 0.045/ 0.030} 1.00 18.00/ 8.00/ 
Max 20.00 12.00 
-304L 0.03 2.00 0.045| 0.030} 1.00 18.00/ 8.00/ 
Max 20.00 12.00 
—305 0.12 2.00 0.045} 0.030} 1.00 17.00/ 10.00/ 
Max 19.00 13.00 
-308 0.08 2.00 0.045| 0.030} 1.00 19.00/ 10.00/ 
Max 21.00 12.00 
-309 0.20 2.00 0.045| 0.030] 1.00 22.00/ 12.00/ 
Max 24.00 15.00 
-309S 0.08 2.00 0.045/0.030} 1.00 22.00/ 12.00/ 
Max 24.00 15.00 
-310 0.25 2.00 0.045| 0.030) 1.50 24.00/ 19.00/ 
Max 26.00 22.00 
-3108 0.08 2.00 0.045| 0.030] 1.50 24.00/ 19.00/ 
Max. 26.00 22.00 
~314 0.25 2.00 0.045/0.030} 1.50/ 23.00/ 19.00/ 
Max 3.00 26.00 22.00 
-316 0.08 2.00 0.045| 0.030} 1.00 16.00/ 10.00/ 2.00/ 
Max 18.00 14.00 3.00 
-316L 0.03 2.00 0.045] 0.030) 1.00 16.00/ 10.00/ 2.00 
Max. 18.00 14.00 3.00 
“$17 0.08 2.00 0.045}-9.040} 1.00 18.00/ 11.00/ 3.00/ 
Max 20.00 15.00 4.00 
321 0.08 2.00 0.045/0.030} 1.00 17.00/ 9.00/ 5 xX Cc 
Max 19.00 12.00 Min. 
-347 0.08 2.00 0.045/0.030) 1.00 17.00/ 9.00/ 10x C 
Max 19.00 13.00 Min. 
—348 0.08 2.00 0.045| 0.030} 1.00 17.00/ 9.00/ 10 X C|0.10 
Max 19.00 13.00 Min. Max. 
#7403 0.15 1.00 0.040} 0.030] 0.50 11.50/ 
Max. 13.00 
°405 0.08 1.00 0.040}0.030} 1.00 11.50/ 0.10/ 
Max. 14.50 0.30 
**410 0.15 1.00 0.040/0.030} 1.00 11.50/ 
Max 13.50 
#*414 0.15 1.00 0.040} 0.030} 1.00 11.50/ 1.25/ 
Max. 13.50 2.50 
**416 0.15 1.25 0.06 |0.15 1.00 12.00/ 0.60* |0.60* 
Max. Min. 14.00 Max. | Max. 
**416 Se 0.15 1.25 0.06 | 0.06 1.00 12.00/ 0.15 
Max. 14.00 Min. 
*420 Over 1.00 0.040} 0.030) 1.00 12.00/ 
0.15 14.00 


* At producer’s option; reported only when intentionally added. 


** Heat treatable. 
~ Not heat treatable. 
° Essentially not heat treatable. 
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STANDARD TYPES OF STAINLESS AND HEAT RESISTING STEELS (Continued) 


Chemical Composition, per cent 


Type Mn P Ss Si hen ne oe ee. loa hos 
Naber c Max. Max. | Max.| Max. Cr Ni er a ed _ Se) Cots | Te 
°430 0.12 1.00 0.040] 0.030] 1.00 14.00/ ; 
Max. 18.00 
°430F 0.12 1.25 0.06 |0.15 1.00 14.00/ 0.60% |0.60* 
ax. Min, 18.00 Max. | Max. 
°430F Se 0.12 1.25 0.06 | 0.06 1.00 14.00/ 0.15 
Max. 18.00 Min. 
#9431 0.20 1.00 0.040} 0.030] 1.00 15.00/ 1.25/ 
Max. 17.00 2.50 
**440A 0.60/ 1.00 0.040} 0.030} 1.00 16.00/ 0.75 
0.75 18.00 Max. 
**400B 0.75/ 1.00 | 0.040) 0.030) 1.00 16.00/ 0.75 
0.95 18.00 Max. 
**440C 0.95/ 1.00 0.040] 0.030] 1.00 16.00/ 0.75 
1.20 18.00 Max. 
°446 0.20 1.50 0.040} 0.030} 1.00 23.00/ 0.25 
Max. 27.00 Max. 
**501 Over 1.00 0.040] 0.030] 1.00 4.00/ 0.40/ 
0.10 6.00 0.65 
**502 0.10 1.00 0.040] 0.030] 1.00 4.00/ 0.40/ 
Max. 6.00 0.65 


* At producer's option; reported only when intentionally added. 
** Heat treatable. 

~ Not heat treatable. 

° Essentially not heat treatable. 


F-158 


STANDARD TEST SIEVES (WIRE CLOTH) 


Permissible Varia- Maximum Open- 


Nominal tion of Average ing Size for Not Nominal 
Sieve Designation Sieve Opening from the More thanS5 Maximum Wire 
Opening Standard Sieve percent of Individual Diameter, 
Standard Alternative in Designation Openings Opening mm* 
(1) (2) (3) (4) (5) (6) (7) 
125mm Sin. 5 +3.7 mm 130.0 mm 130.9 mm 8.0 
106 mm 4.24 in. 4.24 +3.2 mm 110.2 mm 111.1 mm 6.40 
100 mm 4 in. 4 +3.0 mm 104.0 mm 104.8 mm 6.30 
90 mm 35 in. 3.5 +2.7 mm 93.6 mm 94.4 mm 6.08 
75 mm 3 in. 3 +2.2 mm 78.1 mm 78.7 mm 5.80 
63 mm 25 in. 2.5 +1.9 mm 65.6 mm 66.2 mm 5.50 
53 mm 2AQan: Dal +1.6 mm 55.2 mm 55.7 mm 5.15 
50 mm 2 in. 2 +1.5 mm $2.1 mm 52.6 mm 5.05 
45 mm 13 in. 1.75 +1.4mm 46.9 mm 47.4 mm 4.85 
37.5 mm 15 in. 1.5 +1.1 mm 39.1 mm 39.5 mm 4.59 
31.5 mm 1j in. 1.25 +1.0 mm 32.9 mm 33.2 mm 4.23 
26.5 mm 1.06 in. 1.06 +0.8 mm 27.7 mm 28.0 mm 3.90 
25.0 mm 1 in. 1 +0.8 mm 26.1 mm 26.4 mm 3.80 
22.4 mm Z in. 0.875 +0.7 mm 23.4 mm 23.7 mm 3.50 
19.0 mm in. 0.750 +0.6 mm 19.9 mm 20.1 mm 3.30 
16.0 mm 3 in. 0.625 +0.5 mm 16.7 mm 17.0 mm 3.00 
13.2 mm 0.530 in. 0.530 +0.41 mm 13.83 mm 14.05 mm 21S 
12.5 mm 5 in. 0.500 +0.39 mm 13.10 mm 13.31 mm 2.67 
11.2 mm 7 in. 0.438 +0.35 mm 11.75 mm 11.94 mm 2.45 
9.5mm 2 in. 0.375 +0.30 mm 9.97 mm 10.16 mm DOM) 
8.0 mm 75 in. 0.312 +0.25 mm 8.41 mm 8.58 mm 2.07 
6.7 mm 0.265 in. 0.265 +0.21 mm 7.05 mm 7.20 mm 1.87 
6.3 mm + in. 0.250 +0.20 mm 6.64 mm 6.78 mm 1.82 
5.6 mm No. 34 0.223 +0.18 mm 5.90 mm 6.04 mm 1.68 
4.75 mm No. 4 0.187 +0.15 mm 5.02 mm 5.14 mm 1.54 
4.00 mm No. 5 0.157 +0.13 mm 4.23 mm 4.35 mm 137 
3.35 mm No. 6 0.132 +0.11 mm 3.55 mm 3.66 mm 123 
2.80 mm No. 7 0.111 +0.095 mm 2.975 mm 3.070 mm 1.10 
2.36 mm No. 8 0.0937 +0.080 mm 2.515 mm 2.600 mm 1.00 
2.00 mm No. 10 0.0787 +0.070 mm 2.135 mm 2.215 mm 0.900 
1.70 mm No. 12 0.0661 +0.060 mm 1.820 mm 1.890 mm 0.810 
1.40 mm No. 14 0.0555 +0.050 mm 1.505 mm 1.565 mm 0.725 
1.18 mm No. 16 0.0469 +0.045 mm 1.270 mm 1.330 mm 0.650 
1.00 mm No. 18 0.0394 +0.040 mm 1.080 mm 1.135 mm 0.580 
850 ym No. 20 0.0331 +35 um 925 um 970 um 0.510 
710 wm No. 25 0.0278 +30 um 775 pm 815 um 0.450 
600 um No. 30 0.0234 +25 wm 660 um 695 um 0.390 
500 um No. 35 0.0197 +20 um 550 um 585 um 0.340 
425 um No. 40 0.0165 +19 wm 471 um 502 um 0.290 
355 um No. 45 0.0139 +16 wm 396 um 425 um 0.247 
300 wm No. 50 0.0117 +14 um 337 wm 363 um 0.215 
250 wm No. 60 0.0098 +12 um 283 um 306 um 0.180 
212 pm No. 70 0.0083 +10 ym 242 um 263 um 0.152 
180 wm No. 80 0.0070 +9 um 207 um 227 um 0.131 
150 wm No. 100 0.0059 +8 ym 174 um 192 um 0.110 
125 ym No. 120 0.0049 +7 um 147 wm 163 um 0.091 
106 ym No. 140 0.0041 +6 wm 126 wm 141 pm 0.076 
90 um No. 170 0.0035 +5 ym 108 ym 122 ym 0.064 
75 wm No. 200 0.0029 +5 ym 91 um 103 wm 0.053 
63 ym No. 230 0.0025 +4 um 77 wm 89 ym 0.044 
$3 wm No. 270 0.0021 +4 um 6 wm 76 um 0.037 
45 um No. 325 0.0017 +3 um 5 pm 66 um 0.030 
38 um No. 400 0.0015 +3 wm 48 um 57 ym 0.025 


® The average diameter of the warp and of the shoot wires, taken separately, of the cloth of any sieve shall not 
deviate from the nominal values by more than the following: 


Sieves coarser than 600 ym 5 percent 
Sieves 600 to 125 wm 7; percent 
Sieves finer than 125 um 10 percent 
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PHYSICAL PROPERTIES OF GLASS SEALING AND LEAD WIRE MATERIALS 


Analysis: Carbon 
Manganese 
Silicon 
Chromium 
Nickel 
Copper 


Other 


Density: grams/cc 
Ibs. per cu. in. 


Thermal Conductivity 
20-100°/C 
Cal/cem/sec/cm?/°C 
Btu/in/hr/sq. ft/°F 
Electrical Resistivity (20°C) 
Microhm—cm 
Ohm per cir. mil ft. 
Elec. Cond. % IACS 


Curie Temperature bs ey 
Melting Temperature °C 
oF 


Specific Heat cal/gr. 


Thermal Expansion 
in/in/°Cx10? 


25-100°C 
25-200°C 
25-300°C 
25-350°C 
25-400°C 
25-500°C 
25-600°C 
Mechanical Properties 
nealed) 
Ultimate Str. (1000 psi) 
Yield Str. (1000 psi) 
% Elong. (2”) 
Rockwell Hardness 
Elastic Modulus (108 psi) 


From General Electric Company 


Glass Sealing Materials 


Copper Clad 
42% Nickel 
Iron 
See GE Spec. 
DS 8311-01 


oo 9900 
ef Ske 
on oon 


8.26 to 8.32 
0.298—0.301 


8.30 7.60 8.36 19.3 | 10.2 | 8.89 
0.300 | 0.274 | 0.302 | 0.697} 0.369] 0.321 


0.2—0.3 
580—870 


0.028 | 0.032 | 0.054 | 0.04 | 0.31 | 0.34 | 0.15 

81 93 158 116 435 

46 43 63 49 5.5 5.2 9.5 

275 258 380 294 31 57 

3.6 3.9 2.8 3.4 33 18 
435 


3 
5) 
se 


7.3 to 12.0 
44 to 72 


ww 
ew 


101 23 to 14 
530 — — | 360 
1425 1450 | 3410 | 2610] 1455 
2597 2642 | 6170 | 4730] 2651 


0.12 0.11 0.033 | 0.066} 0.13 
Radial 
60 to 80 51 133 
139 
60 to 80 144 
65 to 85 146 
80 to 100 148 
100 to 140 57 172 
35 35 74 82 80 80 82 80 85 75 490 120 | 70 
50 34 34 40 34 40 55 50 360 110 |} 25 
30 30 30 30 27 35 25 30 8 30. 45 
B76 B76 B80 B76 B83 B85 B68 C25 | B88 | B62 
16 16 21.5 21.0 23 23 24 30 20 50 47 30 
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Nickel 


211 
0.10 
4.75 
0.05 


95.0 


8.72 
0.315 


30 


PHYSICAL PROPERTIES OF GLASS SEALING AND LEAD WIRE MATERIALS (Continued) 


AISI 
Type 
302 


1421 1399 
2590 2550 
0.12 0.12 
166 166 
171 175 
180 180 
90 85 
37 35 
55 55 
B82 B80 
29 29 


101 
110 
120 


75 
45 
30 
B82 
29 


85 
40 
40 
B68 
26 


Metal Alloy Lead Wires 


0.062 | 0.036 
180 104 
48.2 
290 
3.6 


43/60 | -125 


98.1 
590 


1a) 


2460 | 2600 
0.102 | 0.109 


100 
45 
40 
B74 
31 


149 


163 


60 


18 


28.7 
173 
6 


160 


Bal. Zn [Bal. Zn 


8.53 
0.308 


199 


Clad Materials 


(Also see Dumet) 


Kul- 40% 30% 
ee CCFe | CCFe 


27 
37.5 26 
(Cu Core {Fe Core | Fe Core 


8.89 8.15 8.15 19.3 | 10.5 | 2.69 | 21.45) 16.6 
0.321 | 0.294 | 0.294 | 0.698) 0.379 | 0.097] 0.775] 0.600 
0.71 | 1.00 | 0.57 
2050 | 2900 | 1650 
1.629] 2.65 
9.8 16 

105 | 65 

1063 | 960 
1945 | 1760 
0.031) 0. 


24 
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0.38 
1100 


5.9 
35.3 
30 


770 


24 


Pure Metals 


(Alsosee W and Mo glass sealing materials) 


| | I | 
: 


2.19 


13 
78 


152 


660 


1220 | 3217 
0.056} 0.225} 0.031 


196 | 239 
243 
253 
206 
287 


65 


66 


55 


30 


27 


7.87 
0.284 


0.18 
520 


9.71 
58 
18 


770 

1536 
2797 
0.11 


122 


129 


138 


145 


40 
20 
45 


30 


4.51 
0.163 


0.43 
1250 


88 
91 


94 


97 


16.8 


Bir- 
Gauge |PQY"| ming. 
Oo. am or 
es Sharpe Stubs’, 
00000000 
QOO000| Se et ches ast tt. 
OOQ00 Hour ae lebinine «sl tee ee 
0000} .4600 .454 
000} .4096 425 
00) .3648 . 380 
0| .3249 .340 
1] .2893 .300 
2| .2576 . 284 
3] .2294 . 259 
4| .2043 . 238 
5} .1819 . 220 
6| .1620 . 203 
7| .14438 .180 
8} .1285 .165 
9} .1144 .148 
10} .1019 .134 
11} .09074} .120 
12] .08081} .109 
13] .07196} .095 
14) .06408} .083 
15| .05707} .072 
16] .05082} .065 
17| .04526} .058 
18} .04030} .049 
19} .03589} .042 
20} .03196} .035 
21} .02846] .032 
22) .02535] .028 
23) .02257| .025 
24) .02010} .022 
Bir- 
Geuee pees qnune? 
No. am or 
Sharpe Stghe 
00000000 
QQQOODO Ri ea tleee ae. 
O000D0 Fes. Fee ee. e 
OQQ00 St aircras ok Votan. s 
0000 }1.168 as 
000 }1.040 1.08 
00 |0.9266 | 0.965 
0 |0.8252 | 0.864 
1 |0.7348 | 0.762 
2 10.6543 aie 
3 |0.5827 .658 
4 10.5189 | 0.605 
5 |0.4620 | 0.559 
6 10.4115 | 0.516 
7 10.3665 | 0.457 
8 |0.3264 | 0.419 
9 10.2906 | 0.376 
10 10.2588 | 0.340 
11 0.2305 | 0.305 
12 |0.2053 | 0.277 
13 10.1828 | 0.241 
14 |0.1628 | 0.211 
15 10.1450 | 0.183 
16 10.1291 | 0.165 
17 {0.1150 | 0.147 
18 }0.1024 | 0.124 
19 0.09116} 0.107 
20 |0.08118} 0.089 
21 10.07229) 0.081 
22 10.06439) 0.071 
23 |0.05733] 0.064 
24 1.05105] 0.056 


Wash- 


burn 


WIRE TABLES 
COMPARISON OF WIRE GAUGES 
DIAMETER OF WIRE IN INCHES 


Imperial ; 

or ed mes 
aa Stee plate 

SE Se a ee a ee 25 =(0. 

CT ee 4687 26 «0. 

Og 0 ae 0 4375 27 ~—s*|O.. 

200° 1d... .}. 40625 28 (0. 

Bigs 4 DA 375, 29 «0. 

eae ea 34 

"oy wel ae B 3125 300. 

.300 | .227 |.28125 31/0. 

276 | .219 |.265625 32 (0. 

AT DAD MOE 33/0. 

. 232 ae Bene 340. 

.212 | .204 

192 | .201 |.203125 35 {0.005614 
.176 | .199 |.1875 36 |0.005000 
160 | .197 |.171875 37 {0.004453 
.144 | .194 |.15625 38 |0.003965 
(128 | .191 |.140625 39 {0.003531 
.116 | .188 |.125 
.104 | .185 |.109875 40 0.003145 
.092 | .182 |.09375 ALY each arts 
.080 | .180 |.078125 42 |...+.+-- 
072 | |,178-|.0703125.. 43. |... -».. 
.064 | .175 |.0625 44 
.056 | .172 |.05625 
.048 | .168 |.05 @5) dead. wl: 
.040 | .164 |.04375 46) WMA op au 
.036 | .161 |.0375 If, wot bs rai a 
.032 | .157 |.034875 48 |...-.--- 
.028 | .155 |.03125 CT ie ee EA rsins 
.024 | .153 |.028125 
.022 | .151 |.025 BOT trie wake 


DIAMETER OF WIRE IN CENTIMETERS 


0.0584 


rial or | Stubs’ ce : 
Brit. steel 1 te 
Std. pias 
‘le? (ae eta AV Ore 
LS ae ee atone 1.191 
AU + Goes 1.111 
1402 aad... oe 1.032 
OBS4 OM Naercs ct: 0.9525 
OES84i he oxene. 0.8731 
OTS 23a sates. 0.7938 
0.762 | 0.577 |0.7144 
0.701 | 0.556 10.6747 
0.640 | 0.538 |0.6350 
0.589 | 0.526 10.5953 
0.538 | 0.518 (0.5556 
0.488'] 0.511 10.5159 
0.447 | 0.505 10.4763 
0.406 | 0.500 10.4366 
0.366 | 0.493 10.3969 
0.325 | 0.485 10.3572 
0.295 | 0.478 10.3175 
0.264 | 0.470 10.2778 
0.234 | 0.462 10.2381 
0.203 | 0.457 10.1984 
0.183 | 0.452 10.1786 
0.163 | 0.445 10.1588 
0.142 | 0.437 10.1429 
0.122 | 0.427 10.1270 
0.102 | 0.417 0.1111 
0.0914) 0.409 10.09525 
0.0813} 0.399 10.08731 
0.0711] 0.394 |0.07938 
0.0610} 0.389 10.07144 
0.0559] 0.384 }0. 


Gauge en 
No. Sharpe 
25 0.04547 
26 0.04049 
27 0.03604 
28 0.03211 
29 0.02860 
30 0.02548 
31 0.02268 
32 0.02019 
33 0.01798 
34 0.01601 
35 0.01426 
36 0.01270 
37 0.01131 
38 0.01007 
39 0.008969 
40 0.007988 
CS Bemoncoe 
42 
43" = si) ccares cereens 
ce De tem eric 
co a Panic oc 
4G A aes nic eke 
47 
AST 0 | aaeeeiee 
49D || caatecahe ears 
50M Sec onttes 
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2/6 wes ea 


6) meio axe 


one 6) weet 


.0010 


Impe- 
rial or 
Brit. 

td. 


0.0508 
0.0457 


0.021875 
0.01875 
0.0171875 
0.015625 
0.0140625 


0.0125 
0.0109375 
0.01015625 
0.009375 
0.00859375 


0.0078125 
0.00703125 
0.006640625 
0.00625 


ett is OC a er 


ee 
9) o Jeger 6.8 6 ee 0 
as Ce 
ORM ee ee ee 


ewww 01s 6 tele 


We ee clue « 
weer eeecece 
eo Cee e Cleeve 
iw lapis i £8) 6 6!'0) «1.0, © 


oat erececcne 


See eee 


U.S. 
Std. 
plate 


0.05556 
0.04763 


0.04366 
0.03969 
0.03572 


0.03175 
0.02778 
0.02580 
0.02381 
0.02183 


Stubs’ 
steel 


0.376 
0.371 


ee ee eae 


eee ewes 
2 ce tea 
sete eee 
se ee eee 


€ @ cece es @ 
wee eee 
eee ewes 
Ce ere 


see eee 


Smewie vs 


1 {0.2280 
2 |0.2210 
3 10.2130 
4 |0.2090 
5 0.2055 
6 |0.2040 
7 (0.2010 
8 |0.1990 
9 |0.1960 
10 |0.1935 
11 0.1910 
12 |0.1890 
13 |0.1850 
14 |0.1820 
15 |0.1800 
16 {0.1770 


No. 


Size 


TWIST DRILL AND STEEL WIRE GAUGE 


INCHES 


17 |0.1730)) 33 |0.1130 


0. 
0. 
0. 
0. 
0. 
0. 
OF 
25 |0.1495]| 41 |0.0960 
0. 
0. 
0. 
0. 
0. 
0. 
0. 


Stuss’ GauGcEe 
Giving the diameter and cross-section in English and metric system Giving the diameter and cross-section in English and 


for the Birmingham or Stubs’ gauge. 


49 |0.0730 


or 
ve) 
So 
_ 
— 
(=) 


DIMENSIONS OF WIRE 


0.0350 1 
0.0330 2 
0.0320 3 
0.0310 4 
0.02925 5 
0.0280 6 
0.0260 7 
0.0250 8 
0.0240 9 
0.0225 10 
0.0210 11 
0.0200 12 
0.0180 13 
0.0160 14 
0.0145 15 
0.0135 16 


for the British Standard Gauge. 


an 
i=) 
ou 
ou 


Diameter 


CENTIMETERS 


Size 


. 2184 
. 2083 
. 2057 
moos: 
.1930 


49 10.1854 
50 |0.1778 
51 0.1702 
52 |0.1613 
53 |0.1511 
54 |0.1397 
55 |0.1321 
56 [0.1181 
57 |0. 1092 
58 |0. 1067 
59 |0.1041 
60 |0.1016 
61 |0.0991 
62 |0.0965 
63 |0.0940 
64 |0.0914 


British STANDARD GAUGE 


Section 


Diameter 


| 


ey 
| No. Size No. 


Size 


45 |0.0889 
66 |0.0838 
67 |0.0813 
68 |0.0787 
69 0.0743 
70 |0.0711 
71 {0.0660 
72 10.0635 
73 10.0610 
74 10.0572 
75 |0.0533 
76 |0.0508 
77 |0.0457 
78 |0.0406 
79 |0.0368 
80 [0.0343 


metric system 


Section 


Diameter Section Diameter Section 
Gauge No. in in. in sq. in. in cm in sq. cm 
0000 0.454 0.16188 1.1532 1.0444 
000 425 . 14186 1.0795 0.9152 
00 . 380 11341 0.9652 .1317 
0 0.340 0.09079 0.8636 0.5858 
1 . 300 07069 . 7620 4 
2 . 284 06335 .7214 .4087 
3 .259 05269 .6579 . 3399 
4 . 238 04449 .6045 . 2870 
5 0.220 0.03801 0.5588 0.2452 
6 . 203 . 03237 5156 . 20881 
7 180 02545 4572 . 16147 
8 .165 .02138 4191 . 13795 
9 . 148 .01720 3759 . 11099 
10 0.134 0.01410 0.3404 0.09098 
11 .120 .011310 3048 .07297 
12 .109 .009331 . 2769 06160 
13 .095 .007088 2413 04573 
14 .083 005411 2108 03491 
15 0.072 0.004072 0.1829 0.02627 
16 .065 0033183 16510 021409 
17 .058 0026421 14732 .017046 
18 .049 0018857 12446 012166 
19 042 .0013854 . 10668 . 008938 
20 0.035 0.0009621 0.08890 0.006207 
21 .032 . 0008042 .08128 005189 
22 028 . 0006158 .07112 003973 
23 .025 . 0004909 .06350 003167 
24 .022 .0003801 .05588 002452 
25 0.020 0.0003142 0.05080 0.002027 
26 .018 . 0002 04572 .0016417 
27 016 .0002011 04064 0012972 
28 .014 0001539 03556 . 0009932 
29 -013 .0001327 03302 . 0008563 
30 0.012 0.0001181 0.03048 0.0007297 
31 .010 .00007854 02540 . 0005067 
32 . 009 . 00006362 02286 .0004104 
33 .008 .00005027 02032 .0003243 
34 .007 . 00003848 01778 .0002483 
35 0.005 0.00001963 0.01270 0.0001267 
36 .004 .00001257 .01016 .0000811 
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ALLOWABLE CARRYING CAPACITIES OF 
PLATINUM WIRE CONDUCTORS 


(National Electrical Code) 


Mass 1n GRAMS PER Foot The ratings in the following tabulation are those permitted by the National 
Electrical Code for flexible cords and for interior wiring of houses, hotels, 
office buildings, industrial plants, and other buildings. 
The values are for copper wire. For aluminum wire the allowable carrying 
capacities shall be taken as 84 % of those given in the table for the respective 
sizes of copper wire with the same kind of covering. 


Rubber | Varnished ) Other Insulations 


B. & S. | Diameter, 


B. &. 8. Diameter, Mass, 


Diameter 


Gauge inches g per ft. Gauge inches g per ft. Size of Solid bt be ‘Cambrie vend he 
> : ‘a 
ees. M ile. tees Aniperee oe 

11 .09074 28.0 24 .02010 1.4 16 50.8 6* ate 10t¢ 
12 .08081 22.0 25 .01790 all 1 Ene by Me =n 

13 .07196 17.5 26 .01594 0.9 10 101.9 25 30 35 

14 .06408 14.0 27 .01420 0.7 8 128.5 35 40 50 

15 .05707 11.0 28 .01264 0.6 : hee oe ae a 

16 .05082 9.0 29 .01126 0.45 4 204.3 70 85 90 

17 .04526 7.0 30 .01003 0.35 3 229.4 80 95 100 

18 .04030 liars a A Dae : ; 4 Bu : : “ie be ee 

19 .03589 4.4 .00795' F 0 325.0 125 150 200 

20 .03196 3.4 33 .007080 0.17 Ri Teoteeg a 2 ee 13g 225 

a eee ; : 4 ee ipa ; . 0000 | 211,600. 460° 225 270 325 


1 Mil = 0.001 inch. 

* The allowable carrying capacities of No. 18 and 16 are 5 and 7 amperes 
respectively, when in flexible cords. 

+ The allowable carrying capacities of No. 18 and 16 are 10 and 15 am- 
peres respectively, when in cords for portable heaters. Types AFS, AFSJ, 


WIRE TABLE, STANDARD ANNEALED COPPER 4c upp, and HSJ. 
American Wire Gauge (B. & S.) English Units 


WIRE TABLE, STANDARD ANNEALED COPPER 
American Wire Gauge(B. & S.)English Units (Continued) 


Ohms per 1000 feet* 


seed feet per ohm* 
Sq. inches | ,0°C 20°C 50°C 75°C 
, (32°F) | (68°F) | (122°F) | (167°F) 
0000 /460.0 |211600 0. 1662 0.04516] 0.04901] 0.05479] 0.05961 
000 400.6 167800 | 1318 05605}  .06180}  .06009| .0751¢ P009 [640.5 TRG gana teen eeaee Mee cea 
364.8 |133100 11045 07181] 07793} .08712} 09478 - "55 |205°8 apt ees pe prt ret 
0/324.9 {105500 08289 .09055]  .09827} 1099 .1195 
ee eae fed ne ed nee ster Oman 3.130/11040 10180 9103 8367 
21257.6 | 66370 | .05213 140] 11 ‘147| ‘1900 2 [253.3 3.947) 8758 8070 7219 6636 
Bl209.4 | 52640 | .04134 11816 | 11970 | :2203| 2306 «= 2 [200.9 Apes, Cceommnlne soe G726 aes 
4/204.3 | 41740 | 103278 ‘2280 O776)|, .8089. paueg-e P aicloaen cima cana at thy 
5 |181.9 | 33100 .02600 .2887 3133 .3502 1 
ieee al seen al ak te one oe 5 |100.2 9.980| 3464 3192 2855 2625 
Pg oil aoa ape Ste re ce pen Oyo 46 12.58 | 2747 2531 2264 2081 
8 |128.5 | 16510 | .01297 ‘5788 6282 7023 7640 0602 | 63.02 15.87 | 2179 2007 1796 1651 
9 [1144 | 13090 | {01028 7290 | :7oa1 | 8885 | 9633-8 | 49.98 Ae a eee Re i oh 
10 |101.9 | 10380 008155 9203 .9989 | 1.117 1.215 ae tis 
11| 90.74 | 8234 | .006467 | 1.161 | 1.260 | 1.408 | 1.532 10} 31.43 31.82 | 1087 1001 895.6 823.2 
12 | 80:81 | 6530 “oosi29 «| «1483 1588 775 1931. «11 | -24.92 40.12 | 861.7 794.0 710.2 652.8 
13 | 71.96 | 5178 | .004067 | 1.845 | 21003 | 21230 | 2.486 12 | 19.77 50.59 | 683.3 | 629.6 563.2 517.7 
14 | 64.08 | 4107 003225 2.327 2.525 2.823 3.071 ‘4 ies e - re 9 499.3 446.7 410.6 
; 2 
35 | 57.07 | 3257 goasss | 2.90 | 3.1% | 3.560 | 3.873 ig! 9 ass | yo14 i. sc ie BS er an 
17 | 45.26 | 2048 001609 4 666 ane Rae . 16 | 7.818 127.9 370 3 349:0 332 3 3088 
18 | 40°30 | 1694 001278 5 883 6 385 7138 7765 17 | 6.200 161.3 214.3 197.5 176.7 162.4 
19 | 35.89 | 1288 001012 | 7.418 | 8.051 | 9.001 | 9.792 18] 4.917 | 203.4 | 170.0 | 156.6 140.1 128.8 
19 | 3.899 256.5 134.8 124 ; 
20 | 31.96 | 1022 oo0se23 | 9.355 | 10.15 | 11.95 | 12.35 ie ge she 
21 | 28.45 | 810.1 | .0006363 | 11.80 12.80 14.31 1587 20 | 3.092 323.4 106.9 98.50 88.11 80.99 
22 | 25.35] 642.4 | 0005046 | 14.87 16.14 18.05 19.63 21) 2,452 407.8 84.78 78.11 69.87 64.23 
23 | 22.57] 509.5 | .0004002 | 18.76 20.36 22.76 24.76 22 | 1.945 514.2 67.23 61.95 55.41 50.94 
24 | 20.10 | 404.0 | .0003173 | 23.65 25.67 28.70 31.22 23) 1.542 648.4 53.32 49.13 43.94 40.39 
24 | 1.223 817.7 42.28 | 38.96 34,85 32.03 
25 17.90 320.4 9002517 29.82 32.37 | 36.18 | 39.36 Sst oeae 
3 : : é 1031 ° 
27 | 14.20 | 201.5 | ‘oooises | 4742 | stay | eee | 86 7692 | 1300 36.59 | 24.80 31.92 30.15 
28 | 12.64] 159.8 | .0001255 | 50.80 64.90 72.55 78.93 27 6100 | 1639 21.09 19.43 17.3 98 
29 | 11.26 | 126.7 | [00000953 | 75.40 | 81.83 | 91.48 | 99'89 28 4837 | 2067 16.72 15.41 13 33 2 a 
s 29 3836 | 2607 13.26 12.22 10.93 10.05 
30 10.03 100.5, 0007804 195.98 103 2 115.4 125.5 a 5 ee 
32 | 7.950] 63.21 151.2 ie 10 008 31 .2413 4145 3 341 7685 8.875 B39 
33 | 7.080] 50.13 | .00003937 |190.6 | 206.9 | 231.3 251.6 32 1913 | 5227 614 6.095 ety S011 
34 | 6.3051 39.75 | 00003122 1240.4 260.9 291.7 317.3 33 1517 | 6591 5.245 4.833 4398 3 O74 
s 5. 2.9 garb bree egy Sd ae 1203 | 8310 4.160] 3.833 3.429 3.152 
. .00001964 1382.2 414. i ; 35 : 
30 | 31531] 12.47 | ‘ooooogypalrong . | £00: 737-4 | 802.2 37 | _ .06001/16660 2.075, 1.912 1.710 1,572 
L ; 1012 38 :04759|21010 1.645 1.516 1.356 1.247 
ap iichitasl = te eel Sonia ees lin He a ‘03774126500 1.305 1.202 1.075 0.9886 
‘ead 40 .02993133410 1.0351 0.9534 0.8529 7840 
® Resistance at the stated j ; ; 
temperatures of a wire whose length is 1000 feet at 20°C, i Sl bo of a wire whose resistance is 1 ohm at the stated 
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WIRE TABLE, STANDARD ANNEALED COPPER 
(Continued) 


American Wire Gauge (B. & S.) English Units 


Lbs. i * 
Diameter ae ee ie, bes ob Diameter | Cross sec- ohne ber kilemete 
in mils at | —————____________________|________ _ | Gaug’ in mm PON Ta | 
20°C : : AAs No. | at 20°C | mm? at 
0°C (32°F) | 20°C (68°F) | 50°C (122°F) | 20°C (68°F) 20°C orc 20°C 50°C 75°C 
20 8118 5176 30.69 33.31 37.24 40.51 
460.0 0.00007051|  0.00007652|  0.00008554]13070 + aie SH men pies pact pe 
409.6 ‘0001121 0001217 -0001360 | 8219 es aon thee pe aie pees Sut 
seek gates O00 Ise pera OS LR? 23 5733 | 2582 | 61.54 | 66.79 | 74. 81.22 
324.9 0002835 0003076 0003439 | 3251 24 5106 2047 77.60 84.21 94.14 102.4 
280.3 gel peed =nousne? | eas 25 4547| .1624 | 97.85 | 106.2 | 118.7 | 129.1 
257.6 ele pelt reaped! Dre 26 4049 1288 | 123.4 | 133.9 | 149.7 | 162:9 
pte sed tied: baleesed Ol teledt 27 3606 | (1021 | 155.6 | 168.9 | 188.8 | 205.4 
see poisla see heed ah th: 28 3211 | ‘08098 | 196.2 | 212.9 | 238.0 | 258.9 
181.9 002881 003127 003405 | 319.8 29 2859 106422 | 247.4 268.5 300.1 326.5 
Wee ee Rorese peed att — 30 2546 | 05093 | 311.9 | 338.6 | 378.5 | 411.7 
31 2268 04039 | 393.4 426.9 477.2 519.2 
aoe shes eel, pie pe .ae 32 2019 03203 | 496.0 | 538.3 | 601.8 | 654.7 
a paar ei? eae | eons 33 1798 | .02540 | 625.5 | 678.8 | 758.8 | 825.5 
101.9 02928 03178 03553 31.47 34 1601 02014 | 785.7, | 856.0 | 956.9 |1041 
- uf rien eee pes ae 35 1426 01597 | 994.5 |1079 1207 1312 
ue | me | Be | ce | Te |e | cee) ss ase ses eee ss 
ee oh ees at 2 38 :1007 | :007967|1994  |2164—s 2419 ~—s[ 2632 
37 0 2978 3230 ant 3.006 39 08969]  .006318/2514 2729 3051 3319 
‘473 5136 5 ; 
4526 "7505 8187 “9130 11994 40 .07987|  .005010|3171 3441 3847 4185 
40.30 1.197 1.299 1.452 0.7700 
35.89 1.903 2.065 2.308 4843 * Resistance xt the stated temperatures of a wire whose length is 1 kilo- 
\o 
31.96 3.025 3.283 3.670 3046 oie aE 
28.46 4.810 221 5. ‘191 
25 35 7.649 8.301 9.280 1205 Kil Meters per ohm* 
2257 12.16 13 20 14.76 07576 per kilo- | Meters 
20.10 19.34 0.9 23.46 04765 per gram 
cahird 0°C 20°C 50°C 75°C 
17.90 30.75 33.37 37.31 02997 0000 ; 0.001049] 6749 6219 AA 
15.94 48.89 53.06 59.32 01885 000 bbe 001323) 5352 4932 4412 4055 
14.20 77.74 84.37 94.32 (01185 00 | 9. 001668] 4245 3911 3499 3216 
12.64 123.6 134.2 150.0 007454 
11.26 196.6 213.3 238.5 004688 0 002103] 3366 3102 2774 2550 
1 002652] 2669 2460 2200 2022 
10.03 312.5 339.2 379.2 -002948 2 .003345| 2117 1951 1745 1604 
8.928 497.0 539.3 602.9 -001854 3 | .004217| 1679 1547 1384 1272 
7.950 | 790.2 857.6 958.7 .001166 ra 005318] 1331 1227 1097 1009 
7.080 | 1256 1364 1524 0007333 
6.305 1998 2168 2424 .0004612 5 ‘ 006706] 1056 eas abe 790.9 
6 | 4. (008457| 837.3 1.5 1 ‘4 
5.615 | 3177 3448 3854 .0002901 7 : .01066 | 664.0 611.8 547.3 503.1 
5.000 | 5051 5482 6128 -0001824 8 | 3.264 | 74.37 01345 | 526.6 485.2 434.0 399.0 
4.453 | 8032 8717 9744 -0001147 9] 2.906 | 58.98 -01696 | 417.6 384.8 344.2 316.4 
3.965 |12770 13860 15490 00007215 d 
3.531 |20310 22040 24640 -00004538 | 19 | 2.588 | 46.77 .02138 | 331.2 305.1 273.0 250.9 
11] 2.305 | 37.09 -02696 | 262.6 242.0 216.5 199.0 
3.145 |32290 35040 38170 00002854 | 12] 2.053 | 29.42 -03400 | 208.3 191.9 171.7 157.8 
13] 1.828 | 23.33 (04287 | 165.2 152.2 136.1 125.1 
14] 1.628 | 18.50 :05406 | 131.0 120.7 108.0 99.24 
: 2 : Ohms per kilometer* 15 | 1.450 | 14.67 .06816 | 103.9 95.71 85.62 78.70 
Diameter | Cross sec 16 | 1.291 | 11.63 (08505 | 82.38 | 75.90 | 67.90 | 62.41 
cCSBE | ma FE ses ll 0S chal AP alae creel tec (brea a 
° °, 20° 0, °, 18 1.024 : : 2 
aS Se ae val alll Sake 19 | 0.9116 | 5.803 1723 41.09 37.86 33.86 81.13 
11.68 107.2 0.1482] 0.1608] 0.1798] 0.1956] 20| gis | 4.602 2173 32.58 30.02 26.86 24.69 
10.40 85.03 - 1868 - 2028 -2267| .2466 | 91] (7230 | 3.649 .2740 25.84 23.81 21.30 19.58 
9.266 | 67.43 - 2356 2557 2858) .3110] 92] (6438 | 2.804 3455 20.49 18.88 16.89 15.53 
23| .5733 | 2.295 4357 16.25 14.97 13.39 12.31 
8.252 | 53.48 2971 3224 3604) .3921 | 94] .5106| 1.820 5494 12.89 11.87 10.62 9.764 
7.348 | 42.41 3746 | 4066 14545| 4944 
6.544 | 33.63 4724 5127 -5731] .6235 | 25) 4547 | 1.443 6928 10.22 9.417 8.424 7.743 
5.827 | 26.67 5956 - 6465) 7227) + .7862 | 26] 4049 | 1.145 8736 8.105 7.468 6.680 6.141 
5.189 | 21.15 7511 18152 9113} .9914] 97] ‘3606 | 0.9078 | 1.102 6.428 5.922 5.298 4.870 
28} .3211 7199 | 1.389 5.097 4.697 4.201 3.862 
4.621 | 16.77 .9471| 1.028 1.149 | 1.250 29 | 2859 5709 | 1.752 4.042 3.725 3.332 3.063 
4.115 | 13.30 1.194 1.296 1.449 | 1.576 
3.665 | 10.55 1.506 1.634 1.827 | 1.988 30 | 2546 4527 | 2.209 3.206 2.954 2.642 2.429 
3.264 8.366 1.899 2.061 2.304 | 2.506 31!| 2268 “3590 | 2.785 2.542 2.342 2.095 1.926 
2.906 6.634 2.395 2.599 2.905 | 3.161 32} .2019 .2847 | 3.512 2.016 1.858 1.662 1.527 
33 | .1798 "2058 | 4.429 1.599 1.473 1.318 1.211 
2.588 5.261 3.020 3.277 3.663 | 3.985 34| .1601 -1791 | 5 584 1.268 1.168 1.045 0.9606 
2.305 4.172 3.807 4.132 4.619 | 5.025 
2.053 3.309 4.801 5.211 5.825 | 6.337 35] .1426 1420 | 7.042 1.006 0.9265] 0.8288 .7618 
1.828 2.624 6.054 6.571 7.345 | 7.991 36 “1270 1126 | 8.879 9.7974 “1347 6572 6041 
1.628 2.081 7.634 8.285 9.262 110.08 37 | 1131 "98931| 11.20 "6324 5827 ‘5212 ‘4791 
oe 38 | 1007 ‘07083 14.12 5015 4621 4133 :3799 
1.450 1.650 9.627 10.45 11.68 {12.7 39 “08969 “05617| 17.80 3977 3664 3278 3013 
1.291 1.309 12.14 13817, 14.73 |16.02 
1.150 1.038 15.31 16.61 18.57 {20.20 40 | .07987|  .04454| 22.45 3154 2906 2600 2390 
1.024 0.8231 19.30 20.95 23.42 |25.48 . : 
0.9116 6527 24.34 26.42 29.53 |32.12 ® Length at 20°C of a wire whose resistance is 1 ohm at the stated temperatures, 
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WIRE TABLE, STANDARD ANNEALED COPPER ALUMINUM WIRE TABLE (Continued) 
(Continued) 


Cross section 


Diameter 
in mils 


American Wire Gauge (B. & S.) Metric Units 


Circular 
mils 


10 | 102 10400 | .00815 1.64 | 9.55 5.83 610 
11 91 8230 | .00647 2.07 | 7.57 3.66 484 
a ee eee Meee 
i h 13 72 5180 | . ; 
a Obms per’ kilogram OR al aS Ri ES 4110 | 00323 414 | 3.78 | 0.911 241 
auge ee 
Ml we] wre | wo | we!) 6 | | tag las | ee lam) oe | 
Pee eee eee el ee 17 45 2050 | .00161 8.31 | 1.88 ‘207 120 
18 40 1620 | .00128 10.5 1.49 1143 95.5 
0000 00001554 0.0001687 0.0001886] 5928000 19 36 1290 | .00101 13.2 1.18 :0897 75.7 
000 ‘0002472 ‘0002682 “0002999] 3728000 
00 ‘0003930 ' 0004265 0004768] 2344000 20 32 1020 | .000802 | 16.7 0.939 .0564 60.0 
9 0006782 0007582] 1474000 o 25.3 a2 “000508 26.5 “$01 10223 38 
0 000624 ; : 22 ; : 
1 ‘0009936 ‘001078 001206 | 927300 23 22.6 509 | .000400 | 33.4 468 (0140 29:9 
2 ‘001580 ‘001715 001917 | 583200 24 20.1 404 | .000317 | 42.1 371 00882 23.7 
¢]  BBNS] SRR] “GS |S 1 | | om 
4 "003995 : ; 25 17.9 320 | .000252 | 53. { 18.8 
26 15.9 254 | .000200 | 67.0 234 .00349 14.9 
5 006352 .006893 007706 | 145100 27 14.2 202 | .000158 | 84.4 185 00219 11.8 
6 ‘01010 ‘01096 "01225 91230 28 12.6 160 | .000126 | 106. 147 00138 9.39 
7 ‘01606 ‘01743 ‘01948 57380 29 11.3 127 | .0000995 | 134. 117 7.45 
f] SES | Gh | SHE | a3 
9 “04060 ; : 30 10.0 101 | .0000789 | 169. .0924]  .000546 5.91 
31 8.9 79.7| .0000626 | 213. “0733|  .000343 E 
10 06456 .07007 .07833 14270 32 8.0 63.2| .0000496 | 269 0581 000216 378 
11 1026 "1114 "1245 8976 33 71 50.1] .0000394 | 339 (0461 000136 2.95 
12 1632 1771 51980 5645 34 6.3 39.8] .0000312 | 428 0365 2.34 
a: 
14 127 . 35 5.6 31.5] .0000248 | 540 .0290 0000537 1.85 
36 ii '0| .0000196 | 681 : ; 
15 6562 7122 7961 1404 37 iS 08 “0000158 “182 0000212: it 
16 1.043 1.132 1.266 983.1 38 4.0 15.7 0000123 1080. :0145|  .0000134 0.924 
17 2 038 2 383 5201 349 i 39 3.5 2.5] .00000979/ 1360 0115 00000840 733 
19 at : 5. 40 si 9.9] .00000777|1720. .0091]  .0000052:8 581 
20 6.670 7.238 8.092 138.2 
21 10.60 11.51 12.87 88 
22 16.86 18.30 20.46 54.64 Pp 
23 26.81 29.10 32.53 34.36 kilo- 
24 42.63 46.27 51.73 21.61 mete e 
2684/2 
25 67.79 73,57 82.25 13.59 ye ag Ged: e 204289 gE its tie 
26 107.8 117.0 130.8 8.548 os IO a $5.0 “419/182 434000 2380 
eines! | ease cules: ce ms |dee | mse 
: : . 3.381 0 : Be 529/144 273000 1890 
29 433.3 470.3 525.7 2.126 1 oe ret 667/114. 172000 1500 
sete laso'h us eo Le 2 6.5 | 33.6 "841| 90.8 108000 1190 
nee ad 3 5.8 | 26.7 1.06 | 72.0 67900 943 
of ert aEof Leer phates 4 5.2 Phy 1.34 | 57.1 42700 748 
33 | 2770 3006 3361 |3326 
34] 4404 4780 5344 202 gC ag lass | acas | ase | 16900 a7 
eee reat -~ Bt A 7 2.7 10.5 2.68 | 28.5 10600 373 
36 | 11140 12090 13510 08274 s : aa ri : 7 2 4 pee 235 
gigs |e | ats se are leah 
34160 03273 = 10 2.59 | 5.26 5.38 | 14.2 2640 186 
39 | 44770 48590 54310 02058 11 2 ; 30 4 , 17 6 : 78 Ml H 3. 1660 148 
‘55 ‘9 
40 | 71180 77260 86360 01294 = 33 1.83 | 2.62 | 10.8 | 7.08 657 92.8 
14 1.63 | 2.08 13.6 5.62 413 73.6 
ya EE ne a 46.3 
: "31 5 , 
SE. Tek ee taate | Rae) Poe ar | 285 
ard- : : ° ° : 82 ‘22 : ; 
Drawn Aluminum Wire at 20°C (or, 68°F) i9 | 0.91 | [653| 43.3 | 1:76 40.7 23.1 
American Wire Gauge (B. & S.) English Units 
oT mo | lait | eee | tit ies] das 
ees On 33 OA | 7826 | 26-8 | 0.579 |e 
yi re aot . .69 ; ¢ 
ao Cireuta | 8 a . pounds pened Hot ber | 24 51 "205 | 138 553 4.00 7.24 
ire uare 000 t. 1000 ft. 
mils | inches 25 45 162 | 174 438 2.52 5.74 
26 40 129 | 220 348 1.58 4.55 
2 |B | wae | ee] 2 Oe ee 
0000 | 460 {212000 0.166 0.0804]195 : : -219 . : 
oo | 410 |1eav00 | 1138 Liver bites ed 29 '29 '0642| 440 1173 394 2.27 
o | 325 — |106000 2 31 227 0404| 700 109 1.43 
Fat Saeomh el sevapch (a once PE i 6200 32 ‘202 | 0220] 883 0865 ‘0979 | 1.13 
4 | 204 | 41700 | ‘0328 408 | 38.4 | 94.2 2450 35 143 016011770 oaal 0244 565 
5 | 182 | 33100 | .o260 36 1127 ‘0127/2230 10342 ‘0153 1448 
6 | 162 | 26300 | ‘0208 te lene teens = 37 '113 | 0100/2820 ‘0271 "00963| 355 
7 | 144 | 20800 | ‘o164 817 | 19.1 23:4 a 38 "101 ‘0080/3550 10215 ‘00606; , 282 
8 128 18500 ‘0130 103 | 15:2 147 so 39 ‘090 "0063/4480 ‘0171 ‘00381 1223 
100 | .0103 1 : 
2 aD hee e.28 770 «0 =! 080 | .0050|5640 0135 .00240| .177 
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CROSS-SECTION AND MASS OF WIRES 
U. S. Measure 


Diameters are given in mils (1 mil = .001 in.), and area in square mils 
1 sq. mil = .000001 sq. im.). For sections and masses for one-tenth the 
iameters given, divide by 100 and for sections and masses for ten times 
the diameter multiply by 100. 


Pounds per foot Pounds per foot 
Diam. in} Cross-sec. 


Diam. in | Cross-sec. ae : : ? Copper, Iron, Brass, Aluminun, 
: 3 : Aluminum, mils j|insq.mils} density density density density 
alle <-.| ined.rails density 8.90 7.80 8.56 2.67 
Taal ane reer Perret geen gene stew fie Ra 
3 : 24 
12 113.10 01309 87 5944.68 2294 2010 2206 6881 
13 132.73 01536 88 6082.12- 2347 2057 2257 7040 
14 153.94 01782 89 6221.14 2400 2104 2309 7201 
¥ 1 et .0002045 4 hates res 0.02151 0.02360 0.007364 
02327 : 2199 2414 7528 
17 226.98 02627 92 6647.61 2565 2248 2467 7695 
18 254.47 02946 93 6792.91 2621 2297 2521 7863 
19 283.53 03282 94 6939.78 2678 2347 2575 8033 
20 314.16 .0003636 95 7088.22 | 0.02735 0.02397 0.02630 0.008205 
21 346.36 96 7238.23 2793 2448 2686 8378 
22 380.13 97 7389.81 2851 2499 2742 8554 
23 415.48 98 7542.96 2910 2551 2799 8731 
24 452.39 99 7697.69 2970 2603 2857 8910 
= & 100 7853.98 | 0.03030 0.02656 0.02915 0.009091 
2 a2 a CROSS-SECTION AND MASS OF WIRES (Continued) 
29 660.52 Metric Measure 
30 706.86 _ Diameters are given in thousandths of a centimeter and area of section 
31 754.77 in square thousandths of a centimeter. 1 (cm/1000)? = .000001 sq. cm 
32 804.25 pe aii fea passes for diameters 1/10 or 10 times those of the table, 
33 855.30 vide or multiply Dy Ns 
“s 804,32 Grams per meter 
35 962.11 Diam. in Cross-section 
36 1017.88 thousandths | | 1O eae dths | COPPer, Iron, Brass, | Aluminum, 
37 1075.21 of acm atacserns density density density density 
38 1134.11 8.90 7.80 8.56 2.67 
a a dee ae 10 78.54 0.06990 0.06126 0.06723 0.02097 
40 1256.64 11 95.03 .08458 .07412 .08135 .02537 
41 1320.25 12 113.10 . 10065 08822 .09681 .03020 
42 1385.44 13 132.73 .11813 . 10353 . 11362 .03544 
43 1452.20 14 153.94 .13701 . 12008 213177 .04110 
=< Fle 15 176.71 0.1573 0.1378 0.1513 0.04718 
45 1590.43 16 201.06 .1789 . 1568 P72) . 05368 
46 1661.90 17 226.98 . 2020 .1770 . 1943 . 06060 
47 1734.94 18 254.47 . 2265 .1985 .2178 06794 
48 1809.56 19 283 .53 . 2523 .2212 2427 .07570 
md pesky 20 314.16 0.2756 0.2450 0.2689 0.08388 
&e 1963.50 21 346.36 . 3083 . 2702 . 2965 .09248 
51 2042.82 22 380.13 . 3383 . 2965 .3254 .10149 
52 2123.72 23 415.48 . 3698 .3241 3557 .11093 
53 2206.18 24 452.39 4026 . 3529 . 3872 .12079 
9 
me Hae on 25 490.87 0.4369 0.3829 0.4202 0.1311 
56 2463.01 26 530.93 .4725 .4141 .4545 1418 
57 2551.76 27 572.56 . 5096 .4466 .4901 . 1529 
58 2642.08 28 615.75 . 5480 . 4803 5271 . 1644 
59 2733.97 29 660.52 .5879 .5152 5654 .1764 
30 706.86 0.6291 0.5514 0.6051 0.1887 
4 aot e 31 754.77 COTE: . 5887 . 6461 .2015 
62 3019.07 32 804.25 7158 .6273 . 6884 2147 
63 3117.25 33 855.30 7612 . 6671 7321 2284 
64 3216.99 34 907.92 8081 . 7082 7772 2424 
Se | Sagi 40 36 rors | so00 | °:fo30 | cazis | cars 
67 3535 a6 37 1075.21 957 ‘8387 9204 2871 
68 3631.68 38 1134.11 1.012 . 8866 9730 3035 
69 3739.28 39 1194.59 063 .9318 1.0230 3190 
= ARES pisies| tas] fifo || DEBE | tie] an 
3 2071 50 42 1385.44 233 “081 186 3699 
73 4185.39 43 1452.20 292 133 243 3877 
14 4300.84 44 1520.53 353 186 302 4060 
45 1590.43 1.415 1.241 1.361 0.4246 
36 1536 a6 46 1661.90 479 296 423 4437 
Cis 4656.63 47 1734.94 544 353 485 4632 
78 4778.36 48 1809.56 611 411 549 4832 
79 4901.67 49 1885.74 678 471 614 5035 
2 5 50 1963.50 1.748 1.532 1.681 5243 
St te 00 51 2042.82 .818 593 753 5454 
82 5281.02 52 2123.72 .890 657 818 5670 
83 5410.61 53 2206.18 964 721 888 5891 
4 54 2290.22 2.038 86 960 6115 


CROSS-SECTION AND MASS OF WIRES (Continued) 
Metric Measure (Continued) 


Diameters are given in thousandths of a centimeter and area of sectiou 
in square thousandths of a centimeter. 1 (cm/1000)? = .000001 sq. cm. 
For sections and masses for diameters 1/10 or 10 times those of the table, 


divide or multiply by 100. 


(Sheen fap ne a Oe srams per meter conn Disesa Cross-section irams per meter 
Diam. in. insquare |C , Iron, Brass, Aluminum, : in square = {Copper, Iron, Brass, | Aluminum, 
thousandths | thousandths fdeneity danaity density density pomsaet hs | thousandths density] density density| density 
of a cm of a cra 8.90 7.80 8.56 2.67 of a cm 8.90 7.80 8.56 2.67 
55 2375.83 |2.114 1.853 | 2.034 0.0348 37 
56 2463.01 | .192 1921 108 6576 eet eater. 
57 2551.76 .271 .990 .184 .6813 986 243 
58 2642.08 .351 2.061 . 262 . 7054 4.090 276 
59 2733.97 433.132 .340 . 7300 177 “309 
60 2827.43 2.516 2.205 2.420 0.7549 
61 2922.47 "601.280 502 7803 rts ie rt 
62 3019.07 -687 .355 . 584 . 8061 521 “410 
63 3117.25 .774 ~=.431 . 668 . 8323 631 “445 
64 3216.99 .863 .509 . 760 8589 744 “480 
65 3318.31 2.953 2.588 2.840 0.8860 
66 3421.19 |3.045  .669 929 9135 goer piss 
67 3525.65 138 .750 3.018 9413 089 587 
68 3631.68 232 =. 833 109 9697 206 : 624 
69 3739.28 328 917 201 9984 325 661 
70 3848.45 3.426 3.003 3.295 1.028 
71 3959.19 524.088 389 057 5 rer — 
72 4071.50 624 176 485 087 690 775 
73 4185.39 .725 265 583 117 815 814 
74 4300.84 828 355 682 148 940 . 853 
6.068 1.893 
196 -933 
RESISTANCE OF WIRES $26 tt 
The following table gives the approximate resistance of various metallio 539 e+ 
conductors. The values have been computed from the resistivities at 20°C, 5 
except as otherwise stated, and for the dimensions of wire indicated. Owing 6.723 2.097 


to differences in purity in the case of elements and of composition in alloys, 
the values can be considered only as approximations. 


The following dimensions have been adopted in the computations. 


Diameter Diameter B = «&S Ohms per Obms per 
oO. cm . 
B.&S B. & S. 
gauge mils gauge mils 
mm 1 mil = mm 1 mil = Climax p = 87. X 10-§ ohm cm 
ere ee 10 00165 0504 
- . ot ee 137 
10 2.588 101.9 26 0.4049 15.94 : 
12 2.053 80.81 27 0.3606 14.20 16 - 00665 - 203 
14 1.628 64.08 28 0.3211 12.64 18 - 0106 +322 
16 1,291 50.82 30 0.2546 10.03 20 0168 +512 
18 1.024 40.30 32 0.2019 7.950 22 - 0267 815 
20 0.8118 31.96 34 0.1601 6.305 24 -0425 1.30 
22 0.6438 25.35 36 0.1270 5.000 26 - 0675 2.06 
24 0.5106 20.10 40 0.07987 3.145 re ee. Be 
30 ‘171 5.21 
B.&8. | Ob 0 aren commenliolee 34 B32 132° 
* ms per hms B. V 7 : 

No. cm fe. Nes napa rege a) ar cee rae 
*Advance (0°C) p = 48, x 10-5 : * . Copper, annealed p = 1.724 X 10-* 
Marl gL oe amie aoe x 1078 olintent 
10 -000912 0278 | 10 .0000538 00164 : 12 “0000821 00159 
14 “00231 0442 | 12 0000855 00260 ; 14 ‘0000828 00253 
16 pete ‘Osi: 14 -000136 00414 ‘ 16 "000132 00401 
20 “oops? sate 18 000344 0105 : 20 “000833 0102 
22 :0147 “449 32 “000869 0265 . 33 - 000630 0161 

24 .0234 715 24 ‘00138 0421 . . 00084 
i 1.04 : 

30 ete tris 26 00220 0669 1:32 3 00160 0515 
28 0593 aa 00277 0844 1:66 28 ‘00213 0649 
30 0942 asei 28 00349 106 2'64 30 "00339 103 
se (cme | Ge | |] alae | ciee ee 
| cae | ace | | co | ae a 
40 958 29.2 40 0564 1:72 6.8 40 0344 : 

* Trade mark 
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RESISTANCE OF WIRES (Continued) 


Ohms per 
cm 


B. &S. Ohms per | Ohms per JB. & S. Ohms per 
No. cm ft. No. ft. 


Eureka (0°C) p = 47. x 10-* Ne 


ohm cm 24 .0205 625 
26 0326 994 
10 .000893 0272 27 (0411 1.25 
12 00142 10433 28 0519 1.58 
14 00226 .0688 30 0825 2.51 
16 00359 .109 32 1131 4.00 
18 00571 1174 34 ,209 6.36 
20 00908 1277 36 1331 10.1 
22 0144 440 40 838 25.6 
0 Z 
rt 0365 1.11 Nickel p = 7.8 X 10-§ ohm cm 
28 “0580 7 .0021281 2 10 .000148 00452 
30 .0923 2.81 12 -0033751 -1029 | 12 000236 00718 
32 .147 4.47 14 -0054054 -1648 | 14 000375 0114 
34 1233 7.11 16 0085116 .2595 7 16 000596 0182 
36 :371 11.3 18 0138383 .4219 | 18 000948 0289 
40 .938 28.6 20 .0216218 -6592 } 20 00151 0459 
| HEERH GEG VB, RE | atte 
P - Ee : ; 24 00381 116 
ILS gall iL act es Gold p = 2.44 X 10-6 ohm cm 26 "0875760 | 2.670 | 26 00606 185 
9 : 28 . 1394328 4,251 27 00764 233 
10 .000627 .0191 0000464 ; .00141 He Tee pee Ech popes Bee 
+ pete! sates 9000737 34 "557600 | 17.00 32 0244 742 
16 00252 ‘0768 36 ,885600 27.00 34 0387 1.18 
18 "00401 "122 38 1.383832 42.19 36 0616 1.88 
20 “00638 "194 2.303872 70.24 40 156 4.75 
<h eh pet Silver (18°C) p = 1.629 x 10-* 
26 .0256 .781 ohm cm 
+ Mae yy 10 0000310 000944 
32 7 103 3 : 14 14 0000783 00239 
eee edb peat) ie 
a0 5500 20-1 22 000500 0153 
Iron p = 10. X 10-§ ohm cm as rete: pas 
27 00160 0486 
10 000190 00579 
12 000302 00921 af Sanen 0613 
14 000481 0146 30 nos 0975 
16 000764 0233 4 ead 155 
18 00121 0370 36 EH 247 
20 00193 0589 v4 ae 392 
22 00307 0936 991 
+ te oy Steel, piano wire (0°C) Steel, invar (35 % Ni) 
27 “00979 299 pep = 11.8 X 10-§ ohm cm p = 81. X 10-*§ ohm cm 
ao 10 00154 0469 
32 12 00245 0746 
34 14 .00389 .119 
36 16 .00619 .189 
40 18 00984 ‘300 
20 0156 417 
Magnesium | ge | a 
10 26 0629 1.92 
12 27 0793 2.42 
14 28 100 3.05 
16 30 .159 4.85 
18 32 1253 ETT 
20 34 -402 12.3 
22 36 639 19.5 
40 1.62 49.3 
24 
om Tin p = 11.5 X 10-8 ohra om 
- 10 000219 00666 
32 12 000348 0106 
34 14 000553 0168 
36 16 000879 0268 
40 18 00140 0426 
20 00222 0677 
Molybdenum p = 5.7 X 10-* | Monel Metal p = 42. X 107 + see ice 


ohm cm ohm cm 


. 000108 
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RESISTANCE OF WIRES (Continued) 


Ohms per 
cm 


B. & 8. 
No. 


Obms per 
ft. 


Tungsten p = 5.51 X 10-* ohm cm 


10 .000105 . 00319 10 . 000109 00333 
12 . 000167 .00508 12 .000174 00530 
14 . 000265 . 00807 14 . 000276 00842 
16 . 000421 .0128 16 . 000439 0134 
18 . 000669 . 0204 18 . 000699 0213 
20 . 00106 .0324 20 .00111 0339 
22 .00169 .0516 22 00177 0538 
24 . 00269 . 0820 24 00281 0856 
26 . 00428 - 130 26 00446 136 
27 . 00540 - 164 27 00563 172 
28 . 207 28 00710 216 
30 0108 .330 30 0113 344 
32 0172 524 32 0180 547 
34 0274 834 34 0286 870 
36 0435 1.33 36 0454 1.38 

40 110 3.35 40 115 3.50 


COLOR CODE FOR RESISTORS 


COLOR CODE FOR RESISTORS 


GENERAL REQUIREMENTS 

Code Colors. Colors used for color coding shall conform to 
Standard MIL-STD-174, and shall be permanent and nonfading. 

The color-code marking shall remain legible after the resistor has been 
subjected to all the tests specified in the individual resistor specification. 

Body Colors (Background). The exterior body color of resistors 
shall be any color other than black; for composition-type resistors, 
tan is pre ferred, for wire-wound-type resistors, brown is preferred. 

Conflict of Colors. When the body color is the same as any of the 
band colors, then either the pody color or the band color shall be 
differentiated by shade or gloss. 


—]—ox 


Band A Band B Band C Band D 
Resist- 
se pe date = Bos 
signifi-} signifi- ulti- toler- 
Color want Color poeee, Color phen Color te 
figure figure (per 
cent) 
Black...| 0 Black..... 0 Black 1} Silver +10 
Shh 1 oh : ae pil Gold +5 
ede Jail ee Cs ee ters ed see. 
Orange.. 3 Orange 3 Orange. . 1,000) 
2 aa : eee 4 eons . 10,000 
ireen. .. ireen § reen 100,000: 
COLOR CODE FOR RESISTORS (Not wire wound) Blue. ¥ 6 Blue. i 6 Blue 1,000,000) 
urple urple 
A 8 D (viole. i (violet). . 7 raed 
x N Gray...| 8 Gray. ave 8 Silver. . 0.01 
ss N sey White.) 9 | White.-')] 9 | Gold.. 0.1 
N | 


FIRST SIGNIFICANT: 
FIGURE 


SECOND SIGNIFICANT MULTIPLIER 


FIGURE 


COLOR CODE FOR RESISTORS (Wire wound) 
AN BSC D 


FIRST SIGNIFICANT: 
FIGURE (DOUBLE- 
WIDTH SIGNIFIES 
WIREWOUND-TYPE 
RESISTORS) 


SECOND SIGNIFI 
FIGURE oat 


TOLERANCE 
MULTIPLIER 


Band A—The first significant figure of the resistance 
value. (For composition-type resistors, all 
bands shall be of equal width. For wire- 
wound-type resistors, band A shall be 
double width.) 


Band B—The second significant figure of the resistance 


value. 
Band C—The multiplier. (The multiplier is the factor 
by which the two significant figures are 
multiplied to yield the nominal resistance 
value.) 
Band D--The resistance tolerance. 


Lzamples of color coding 
3,900 ohms +10 percent—Band A. orange; band B. white; band 
C, red; band D, silver. 
43,000 ohms +5 percent—Band A, yellow; band B._ orange: 
band C_ orange; band D, gold. 


F-170 


Element 


Aluminum, 99.996% 
Antimony 
Arsenic 
Beryllium* 
Bismuth 
Boron 
Cadmium 
Calcium 
Carbon» 
Cerium 
Cesium 
Chromium 
Cobalt 
Copper 
Dysprosium* 
Erbium 
Europium 
Gadolinium 
Gallium4 
Germanium? 
Gold 
Hafnium 
Holmium 
Indium 
Todine 
Iridium 

Tron, 99.99% 
Lanthanum 
Lead 

Lithium 
Lutetium 
Magnesium! 
Manganese a 
Mercury 
Molybdenum 
Neodymium 
Nickel 
Niobium (Columbium)s 
Osmium 
Palladium 
Phosphorus, white 
Platinum, 99.85% 
Plutonium 
Potassium 
Praseodymium 
Rhenium 
Rhodium 
Rubidium 
Ruthenium 
Samarium 
Scandium? 
Selenium‘ 
Silicon 

Silver 
Sodium 
Strontium 
Sulfur, yellow 
Tantalum 


Temperature 


°C Microhm-Cm 
20 2.6548 
0 39.0 
20 33.3 
20 4.0 
0 106.8 
0 1.8 X 102 
0 6.83 
0 3.91 
0 1375.0 
25 75.0 
20 20 
0 12.9 
20 6.24 
20 1.6730 
25 ro c0 
25 107.0 
25 90.0 
25 140.5 
20 17.4 
22 46 X 108 
20 2.35 
25 35.1 
25 87.0 
20 8.37 
20 IL) 936 HO) 
20 5.3 
20 9.71 
25 5.70 
20 20.648 
0 8.55 
25 79.0 
20 4.45 
23-100 185.0 
50 98.4 
0 5.2 
25 64.0 
20 6.84 
0 1255 
20 9.5 
20 10.8 
11 Tex<olO27 
20 10.6 
107 141.4 
0 6215 
25 68 
20 19.3 
20 4.51 
20 12.5 
0 eG 
25 88.0 
22 61.0 
0 10° 
0 3-4) 
20 1.59 
0 4.2 
20 23.0 
20 Po >< AMO 
25 12.45 
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ELECTRICAL RESISTIVITY AND TEMPERATURE COEFFICIENTS OF ELEMENTS 


Temperature Coefficient 


per °C 


0042920 z 


02579 # 


.0042° z 


.00416° + 


.00087°- 25 


.003° + 


00604°— 100 


.0068?° 2 
BOOTING C25 


00201°-25 


00176°-25 


0040-100 
.003875 2 
SOO MWO=e 


0039259 1° 


.00651?° 2 
.00218°- 5 
.003362°-4° 


00240°-25 


.0165?° 2 


.00164°-*5 
SO069 ase 


.0042°- 100 
BOOS Tides 


.003927° 100 


FOOL AL Cpe 
BOOS otma0e 
.0042°— 100 


.00184°—25 
.00282°-25 


.0041 9-100 


.00383°- 10° 


ELECTRICAL RESISTIVITY AND TEMPERATURE COEFFICIENTS OF ELEMENTS 
(Continued) 
eee eee eee 


Hlament Se eae hecrohine Cui pa 
Tellurium 25 4.36 X 105 
Thallium 0 18.0 
Thorium 0 13.0 0 .0038°- 1% 
Thulium 25 79.0 0.00195°-25 
Tin 0 11.0 0 .0047°— 109 
Titanium 20 42.0 
Tungsten 27 5.65 
Uranium 30.0 
Vanadium 20 24 .8-26.0 
Ytterbium 25 29.0 0.0013°—25 
Yttrium 25 57.0 0.0027°—25 
Zinc 20 5.916 0 .00419°-100 
Zirconium 20 40.0 0 .0044?° = 
* Annealed, comm. pure.  ‘ Polycrystalline. i Very sensitive to purity. 
> Graphite. & High Purity. k Crystalline. 
¢ Polycrystalline. h Zone refined bar. 
4 Hard Wire. * Data not available to indicate range over which coefficient is valid. 


e Intrinsic Ge. 
ELECTRICAL RESISTIVITY OF THE ALKALI METALS 


Resistivity 


Metal At. Wt. Sp. Gr. M.P., °C 
u-ohm cm at °C 


Li 0.53429 IPA. ers 86.6 
13.36 120.5 
14.73 153.3 
15.54 178.2 
Na 22.9898 ORS 12" 5.23 29.4 
5.72 50.6 
6.53 83.3 
Gaal 91.6 
6.83 ier | 
K 7.01 22.8 
7.32 35.5 
7.54 41.1 
8.05 56.1 
Rb 85.47 1. 47538-89 11.28 0 
12.52 53 
Cs 132.905 1.878515 : 20.29 18.2 


LOW MELTING POINT SOLDERS 
(From N.B.S. Circular 492 ) 


Nominal Composition, 


Weight Percent Liquidus 
Temperature, 
°F 
Pb Sn Bi 
25 25 50 266 
50 37.5 12.5 374 
25 50 25 336 
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oOo 
5 
3 
5 
s 8 = |q 
ae || \%¢ 
A's ny 3 -B & 
4 |3| 3/38 
ZO || i lece| Ag | Al |As| Au B | Be Bi] C |CdlCr |Cu | Fe 


ALUMINUM-SILICON 


BAISi-2 —-(1070|1135 a Bal. 0.25 10.8 0.10 6.8- 
8.2 
BAISi-3 970}1085 [L060- Bal. 0.15} 3.3- {0.8 0.15 (0.15 9.3- 
120 4.7 10.7 
BAISi-4 —_—[1070}1080 Se Bal. 0.30 {0.8 0.10/0.15 11.0- 
2 13.0 
BAISi-5 —_—{1070/1095 /1090- Bal. 0.30 |0.8 10.05}0.05 9.0- 
120 11.0 
COPPER-PHOSPHORUS 
BCuP-1 —_{1310}1650 {1450- Bal. 4.75 -| 
1700 5.25 
BCuP-2 {1310/1460|1350- Bal. 7.00-| 
1550 7.25 
BCuP-3 {1190/1485 /1300-/4.75- Bal. 5.75-| 
1500 |5.25 6.25 
BCuP-4 {1190/1335 |1300-|5.75- Bal., '7.00- 
1450 |6.25 7.50 
BCuP-5 —_{1190}1475 |1300-|14.50. Bal. 4.75 - 
1500 |15.50 5.25 
SILVER 
BAg-1 1125]1145 |1145-144-46 23: 14-1 
400 25 
BAg-la 1160}1175 }1175-|49-51 17 14.5- 
1400 19 16.5 
BAg-2 1125]1295 |1295-|34-36 17. 25- 
1550 19 27 
BAg-3 1170]1270|1270-149-51 15 14.5- 2.5- 
1500 17 16.5 3.5 
BAg-4 1240}1435|1435-139-41 29- 1.5- 
1650 31 2.5 
BAg-5 1250]1370|1370-/44-46 29- 
1550 31 
BAg-6 1270]1425 |1425-/49-51 33- 
600 35 
BAg-7 1145 }1205 |1205-|55-57 21- 4.5- 
1400 23 5.5 
BAg-8 1435 ]1435 ra 1-73 Bal. 
650 
BAg-8a _—‘ 1410/1410 /1410-)71-73 Bal. 0.15: 
600 0.3 
BAg-13 13251575 BBs 3-55 Bal. 
BAg-18 1115 |1125 1325-59-61 Bal. 0.02. 9.5- 
550 10.5 
BAg-19 1435]1635]1610-|92-93 Bal. 0.1 
1800 0.3 
PRECIOUS METALS 
BAu-1 1815|1860 Hold 37.0+1 Bal. 
100 = 
BAu-2 1635|1635 |1635- 79.5-+-1 Bal. 
1850 —0 
BAu-3 1785 |1885 |1885- 34.5+1 Bal. 2.5- 
1995 —0 3.5 
BAu-4 1740}1740|1740- 81.5+1 Bal. 
1840 —0 
COPPER AND COPPER-ZINC 
BCu-1 1980\1980)2000- 0.01 99.91 0.074 0.02 
2100 min. 
BCu-la —_‘{1980}1980}2000- 99.0 
2100 min. 
BCu-2 1980}1980|2000- 86.5 
2100 min. 
RBCuZn-A|1630/1650/1670- 0.01 57- |* ie 0.05 ae 1.0.2 
1750 61 1.00 
RBCuZn-D 1690) 1715}1720- 0.01 46- 9.0- | 0.25] 0.05 0.04: 
1800 50 11.0 0.25 
MAGNESIUM 
BM¢g-1 830)1110}1120- 8.3- 0.000: 0.05 | 0.00. Bal 0.15} 0.00. 0.05 
1160 9.7 0.0008 min. 
BMg-2 770|1050/1080- 11.0- Bal. 
1130 13.0 
BMg-2a 770|1050}1080- 11.0- 0.000 Bal 
1130 13.0 0.0008 
2 Total other elements requirement pertains only to the metallic elements for this Constituent 
filler metal. nlorided To satem shearers isliton Oe 0 Te eee eases) 
6 These chemical requirements pertain only to the copper oxide and do not include Sdlfatess Sepa: nck ae acto ce csc ato aa eter > 
requirements for the organic vehicle in which the copper oxide is suspended. Oxy pen eohecttss cain sttelaeinted bic alors a tipperats aeetaete os 


¢ Total other elements requirement pertains only to metallic elements for this filler 
metal. The following limitations are placed on the nonmetallic elements: 


(AWS Designation A5.7; ASTM Designation B 259).8 
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2 
Li |Mg|Mn| Ni | P | Pb | Sb] Si | Sn | Ti AR 


en 
Nitric acid insoluble....... 
Acetone soluble matter 


BeBe s saakne 0.1 
We Sha, vais ore von 


Other 


AWS-ASTM 
Classification 


0.20 | 0.05 0.15 | BAISi-2 
0.20 | 0.05 0.15 | BAISi-3 
0.20 | 0.05 0.15 | BAISi-4 


0.20}0.10 | 0.05 0.15 | BAISi-5 


0.15] BCuP-1 
0.15] BCuP-2 
0.15 | BCuP-3 
0.15| BCuP-4 
0.15| BCuP-5 


14-18 0.15] BAg-1 
14.5- 0.15] BAg-la 
19- 0.15] BAg-2 
13.5- 0.15] BAg-3 


ae 0.15} BAg-4 

23- 0.15] BAg-5 

27 

14- 0.15] BAg-6 

18 

15- 0.15} BAg-7 

19 
0.15} BAg-8 
0.15} BAg-8a 

4.0- 0.15) BAg-13 

6.0 
0.15) BAg-18 
0.15] BAg-19 
0.15) BAu-1 
0.15} BAu-2 
0.15) BAu-3 
0.15} BAu-4 
0.10} BCu-1 
0.302 BCu-la 
0.50¢ BCu-2® 


Bal. 0.50¢ RBCuZn-Ae 
Bal, 0.50¢ RBCuZn-De 


.7- 0.30] BMg-1 
5 0.30] BMg-2 
5- 0.30) BMg-2a 


per cent (max) 
0.4 


4 Total other elements, including the elements marked with an asterisk ( Y 5 all not 
exceed the value specified. 
¢ This AWS-ASTM classification is intended to be identical with the same classifi- 
cation that appears in the Specification for Copper and Copper-Alloy Welding Rods 


AWS-ASTM 
Classification 


NICKEL 
BNi-1 


BNi-2 
BNi-3 
BNi-4 
BNi-5 
BNi-6 
BNi-7 


SOLDERS—ASTM DESIGNATION B-32-60T, 


70A 


35C 


30B 


20B 
20C 
15B 
10B 
5A 
5B 
2A 
2B 
2.58 
1,58 
95TA 
96.5TS 


ge, °F 


o 
3 
E 
ov 
K 
oo 
E 
3 
£ 


Solidus, °F 


1790 |1900 1950- 
2200 
1780 |1830) 1850- 
2150 
1800|1900) 1850- 
2150 
1800/1950) 1850- 
2150 


1975 }2075}2100- 
2200 | © 


1610 |1610)1700- 
1875 
16301630} 1700- 
1900 


0.005]0.03 
max |max 
0.005]0.03 
max 
0.005)0.03 
mnax |max 
0.005)0.03 
max |max 
0.005}0.03 
max |max 
0.005}0.03 
max |max 
0.005/0.03 
max |max 
0.005}0.03 
max |max 
0.005)0.03 
max |max 
0.005)0.03 
max |max 
0.005|0.03 
max |max 
0.005}0.03 
max |max 
0.005)0.03 
max |max 
0.005/0.03 
max |max 
0.005}0.03 
max |max 
0.005)0.03 
max |max 
0.005)0.03 
max |max 
0.005}0.03 
max |max 
0.005)0.03 
max |max 
0.005)0.03 
max |max 
0.005}0.03 
max |max 
0.005) 0.03 
max |max 
0.005}0.03 
max |max 
0.005)0.03 
max |max 
0.005}0.03 
max |max 
0.005}0.03 
max 
0.005}0.03 
max |max 
0.005}0.03 
max |max 
0.005}0.038 
max |max 
0.005|0.03 
max |max 
0.0050.03 
max |max 


.3~ |0.005)0.03 
.7 |max |max 
.38- |0.005/0.03 


max 


rf x 
.3~ 10,005}0.03 
3.7 |max |max 


Be Paroledble tin range, 4.5-5.5%, 
ermissible tin range, 1.5-2.5%,. 

*** Tin maximum, 0.25%, th 
**** Permissible tin range, 0.75-1.25%. 


C |Cd 


ao? 


0.06) 
0.06 
0.15 
0.15) 


REVISED 1966 


Cr 


13.0 
15.0 
§.0- 
8.0 


18.0 


20.0 


11. 
15.0 


Le houe 
a “ASSoo 


0.08} 0.02 
max| max 
0.08 | 0.02 
max | max 
0.08 | 0.02 
max| max 
0.08 | 0.02 
max| max 
0.08} 0.02 
max | max 
0.08 | 0.02 
max] max 
0.08) 0.02 
max| max 
0.08 | 0.02 
max] max 
0.08} 0.02 
max] max 
0.08} 0.02 
max| max 
0.08 | 0.02 
max| max 
0.08 | 0.02 
max] max 
0.08} 0.02 
max| max 
0.08} 0.02 
max| max 
0.08} 0.02 
max| max 
0.08} 0.02 
max| max 
0.08} 0.02 
max} max 
0,08 | 0.02 
max} max 
0.08} 0.02 
max} max 
0.08 | 0.02 
max| max 
0.08} 0.02 
max| max 
0.08} 0.02 
max} max 
0.08} 0.02 
max] max 
0.08} 0.02 
max] max 
0.08} 0.02 
max| max 
0.08) 0.02 
max} max 
0.08} 0.02 
max] max 
0.08} 0.02 
max] max 
0.08} 0.02 
max] max 
0.08} 0.02 
max] max 
0.08} 0.02 
max} max 
0.08} 0.02 
max} max 
0.08] 0.02 
max| max 
0.08} 0.02 
mas | max 
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. | 10.0- 


12.0 


| 9.0- 


11.0 


BRAZING FILLER METALS (SOLDERS) (Continued) 


30 
30 
37 
37 
40 
40 
50 
50 
55 
55 
60 
60 
58 
65 
65 


0 
63.2 
2. 


70 
70 


68.4 


75 
75 


73.7 


80 
79 
85 
90 
95 
95 
98 
98 


97.5 
97.5 
0.2 
0.2 


S 


EO PS OF SU OU OSS 


Sxra3s 
nH 


ESR SE Sa: 


Ss 
co) 
=) 


By 


E 


S 
> 


AE: 


— 
Ss 


Or 


boote 


BS 
i) 
S 


o 
or 


RES 


dogo 


noo 


esescsesresessrres 


mt 


x 


Sess 
Robb eo 


BSR SESE 


mb 


= 
Ss 


ap dtnd 
i bo 
SE 


E 
: 


ES 


E 


ES 


or 


Soo 
rio 
BS 
xS 

on 


al 
° 

el 

0.50| BNi-1 
0.50] BNi-2 
0.50} BNi-3 
0.50) BNi-4 
0,50] BNi-5 


0.50| BNi-6 
0,50] BNi-7 


AWS-ASTM 
Classification 


70A 
70B 
63A 
63B 


PHYSICAL DATA FOR THE PLANETS, THEIR SATELLITES AND SOME 
ASTEROIDS y 


Compiled by W. Joseph Armento, 1970 


Data was gathered for inclusion in this table from some of the latest available references. 
Calculations were performed to verify the internal consistency of the interrelated quantities. 
The deviations are based on the spread of the data as gathered from the selected references 
and their respective uncertainties. 

Certain data which were calculated include the length of the solar day, rotational velocity, 
centrifical force, isosynchronous satellite data, escape velocity, orbital velocity, synodic 
period, equilibrium temperature, solar constant, gravitational constant, and all conversions 
to “earth’’units. In the last calculations, a standard deviation is carried in the data to indicate 
the error arising from the uncertainties in the Earth measurements. 

Sidereal time is the time required for the body to return to the equivalent position as defined 
by the stars. An isosynchronous satellite placed over a point on an equator with no perturba- 
tions in the orbit, no eccentricity, and no deflection from the equator will appear to remain 
stationary in the sky (or remain over the same position on the body); the angular velocity of 
the body equals the angular velocity of the satellite. The synodic period is the time from con- 
junction to conjunction. The letter “R” indicates a retrograde or opposite motion to that of 
the Sun/Earth system. 

The exponents for large numbers are expressed in the following form: 


Nx10™=NEM 
i.e. 1.991 + 0.002 E*® is equivalent 
to 1.991x108° + 0.002x10°° 
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PHYSICAL DATA FOR THE PLANETS, THEIR SATELLITES AND SOME ASTEROIDS (Continued) 


Body 


Sun (Sol) 
Mercury 
Venus 


Earth (Terra) 
Moon (Luna) 


Mars 
Phobos 
Deimos 


Jupiter 
Io 
Europa 
Ganymede 
Callisto 
V (Amalthea) 
VI (Hestia) 
VII (Hera) 
VIII (Poseidon) 
IX (Hades) 
X (Demeter) 
XI (Pan) 
XII (Adrastea) 


Saturn 
Mimas 
Enceladus 
Tethys 
Dione 
Rhea 
Titan 
Hyperion 
Iapetus 
Phoebe 
X (Themis/Janus) 


Uranus 
Ariel 
Umbriel 
Titania 
Oberon 
Miranda 


Neptune 
Triton 
Nereid 


Pluto 


Typical Asteroid 
1—Ceres 
2—Pallas 
3—Juno 
4—Vesta 
5—Astraea 
6—Hebe 
7—Iris 
10—Hygiea 
15—Eunomia 
16—Psyche 
51—Nemansa 
323—Brucia 
433—Eros 
511—Davida 
588—Achilles 
617—Patrochus 
744—Hidalgo 
1048—Feodosia 
1221—Amor 
1566—Icarus 


1620—Geographos 


—Adonis 
—Apollo 
—Hermes 


+ Value of mass calculated from an estimated density. 


Average 


695950.0 + 810.0 
2433.0 + 35.0 
6053.0 + 7.8 


6371.315 + 0.437 
1 7S8:5ec Vek 


3380.0 + 20.0 
10.4 + 5.0 
5.0 + 4.0 


69758.0 + 139.0 
1726.0 + 109.0 
1488.0 + 70.0 
2529.0 + 54.0 
2416.0 + 137.0 

87.0 + 23.0 
67.0 + 16.0 
20.0 
18.0 
12.0 
9.0 
12.0 
10.0 


58219.0 
272.0 
299.0 
581.0 
598.0 
890.0 

2379.0 
201.0 
647.0 + 166.0 
132.0 + 23.0 
241.0 + 16.0 


23470.0 + 732.0 
311.0 + 25.0 
201.0 + 20.0 
500.0 + 32.0 
401.0 + 28.0 
121.0 + 11.0 


22716.0 + 869.0 
2008.0 + 55.0 
136.0 + 34.0 


5700.0 + 413.0 


20.0 
372.0 
238.0 + 22.0 
103.0 + 14.0 
195.0 + 100.0 
Unknown 
110.0 + 10.0 
100.0 + 10.0 
160.0 + 13.0 
140.0 + 12.0 
140.0 + 12.0 

40.0 + 6.0 

Unknown 

12.0 + 5.0 
130.0 + 11.0 

28.0 + 5.0 

Unknown 

18.0 + 8.0 

Unknown 
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coouUDs 
He HE HEHE HE 


Radius of Body (km) 


Equatorial 


695950.0 + 810.0 


2433.0 + 35.0 
6053.0 + 7.8 
6378.533 + 0.437 
1738.7 + 1.1 
3386.0 + 20.0 
1173+ 5.0 
5.0 + 4.0 
71370.0 + 254 
1726.0 +109.0 
1488.0 + 70.0 
2529.0 + 54.0 
2416.0 + 137.0 
87.0 + 23.0 
67.0 + 16.0 
20.0 + 9.0 
18.0 + 8.0 
12.0 + 3.0 
9.0 + 3.0 
12.0 + 4.0 
10.0 + 2.0 
60369.0 + 218.0 
272.0 + 23.0 
299.0 + 21.0 
581.0 + 74.0 
598.0 + 86.0 
890.0 + 37.0 
2379.0 + 194.0 
201.0 + 17.0 
647.0 + 166.0 
132.0 + 23.0 
241.0 + 16.0 
24045.0 + 559.0 
311.0 + 25.0 
201.0 + 20.0 
500.0 + 32.0 
401.0 + 28.0 
121.0 + 11.0 
22716.0 + 869.0 
2008.0 + 55.0 
136.0 + 34.0 
5700.0 + 413.0 
20.0 + 10.0 
372.0 + 22.0 
238.0 + 22.0 
103.0 + 14.0 
195.0 + 100.0 
Unknown 
110.0 + 10.0 
100.0 + 10.0 
160.0 + 13.0 
140.0 + 12.0 
140.0 + 12.0 
40.0 + 6.0 
Unknown 
12.0 + 5.0 
130.0 + 11.0 
28.0 + 5.0 
Unknown 
18.0 + 8.0 
Unknown 
3.05 1.5 
0.7 + 0.1 
1.5 + 0.8 
1.0 + 0.5 
2.0 + 1.0 
1.0 + 0.5 


Polar 


695950.0 + 810.0 
Unknown 
6053.0 + 7.8 


6356.912 + 0.437 
1737.6 + 1.1 


3369.0 + 20.0 
8.8 + 5.0 
Unknown 


66644.0 + 42.0 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


54148.0 + 379.0 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


22362.0 + 1254.0 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


+ 
a 


+ 


Unknown 
Unknown 
Unknown 


Unknown 


Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
0.3 + 0.2 
Unknown 
Unknown 
Unknown 
Unknown 
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Ellipticity 
(Oblateness) 
< 0.0017 
< 0.0292 
000 + 0.0018 


0.003393 + 0.000097 
0.006327 + 0.008947 


0.0050 + 0.0084 
0.22 + 0.63 


0.0662 + 0.0036 


0.1030 + 0.0073 


0.0700 + 0.0572 


0.57 + 0.36 


Mass (kg) 


1.991 + 0.002 E30 
3.181 + 0.110 E23 
4.883 + 0.034 E24 


5.979 + 0.004 E24 
7.354 + 0.066 E22 


6.418 + 0.024 E23 
2.72 El6t 
1.83 Elst 


1.901 + 0.003 E27 
7.87 + 0.15 E22 
4.78 + 0.15 E22 
1.54 + 0.03 E23 
7.35 + 2.65 E22 

8:3) EIST 
3.8 El8t 
1.0 E17+ 
7.3 El6t 
2.2 El6t 
9.2 EIST 
2.2 El6t 
1.3 El6t 


5.684 + 0.022 E26 
3.7 2.0819 
7.4 + 3.0 E19 

4.9 E20+ 
5.4 E20t 
1.8 E21t 
1.19 + 0.55 E23 
6.8 E1l9t 
2.3 E21 
1.9 E19+ 
1.2 E20+ 


8.682 + 0.031 E25 
5.0 E20+ 
1.4 E20t 
2.1 E21f 
1.1 B21y 
3.0 E19+ 


1.027 + 0.014 E26 
1.46 + 0.05 E23 
5.0 + 3.0 E19 


1,08 + 1.00 E24 


1:17 ELT 
6.0 + 3.0 E20 
1.8 + ? E20 
2.0 + 2 E19 
1.0 + ? E20 

Unknown 
2.0 + 2? E19 
1.5 + ? B19 
6.0 + 2? E19 
4.0 + 2? E19 
4.0 + 2? E19 
9.0 + 2? E17 

Unknown 
5.0 + 2 E15 
3.0 + ? E19 

3.22 El4t 

Unknown 

3.96 El4t 
Unknown 
3.96 El4t 
5.0 + 2? E12 
5.0 + 2? E13 
1.47 E13t 
1.17 El4t 
1.47 E13t 


He HE HE He HE 


Average 
Density 
(g/cc.) 


1.410 + 0,002 
5.431 + 0.300 
5.256 + 0.043 


5.519 + 0.004 
3.342 + 0.031 


3.907 + 0.079 
3.5 est. 
3.5 est. 


1.337 + 0.015 
3.654 + 0.696 
3.464 + 0.501 
2.273 + 0.152 
1.244 + 0.496 

3.0 est. 

3.0 est. 

3.0 est. 

3.0 est. 

3.0 est. 

3.0 est. 

3.0 est. 

3.0 est. 


0.688 + 0.010 

0.439 + 0.262 

0.661 + 0.302 
0.6 est. 

0.6 est. 
0.6 est. 
2.110 + 1.103 
2.0 est. 

2.0 est. 

2.0 est. 

2.0 est. 


1.603 + 0.149 
4.0 est. 
4.0 est. 
4.0 est. 
4.0 est. 
4.0 est. 


2.272 + 0.263 
4.305 + 0.383 
4.7+ 4.6 


1.65 + 1.57 
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PHYSICAL DATA FOR THE PLANETS, THEIR SATELLITES AND SOME ASTEROIDS (Continued) 


Longitude Longitude 
Semimajor axis of of Ascending 
of Revolution Eccentricity Aphelion (km) Perhelion (km) Perhelion Node 
Body (km) a (x/a) (a + x) (a — x) (Deg.) (Deg.) 
Sun (Sol) — = = = >. 4. 
Mercury 5.795 + 0.013 E7 0.2056 + 0.0002 6.986 + 0.016 E7 4.604 + 0.010 E7 76.583 47.667 
Venus 1.0811 + 0.0010 E8 0.0068 + 0.0001 1.0885 + 0.0010 E8 1.0737 + 0.0010 E8 130.783 76.183 
Earth (Terra) 1.4957 + 0.0007 E8 0.0167 + 0.0001 1.5207 + 0.0007 E8 1.4707 + 0.0007 E8& 101.983 — 
Moon (Luna) 3.84403 + 0.00006 E5 0.0549 + 0.0000 4.05506 + 0.00006 E5 3.63299 + 0.00006 E5 Not tabulated Unknown 
Mars 2.2784 + 0.0022 E8 0.0934 + 0.0002 2.4912 + 0.0024 E8 2.0656 + 0.0020 E8 335.033 49.133 
Phobos 9.408 + 0.034 E3 Unknown a — Not tabulated None* 
Deimos 2.3457 + 0.0265 E4 Unknown — — Not tabulated None* 
Jupiter 7.7814 + 0.0017 E8 0.0484 + 0.0002 8.1580 + 0.0024 E8 7.4048 + 0.0022 E8 13.417 99.883 
Io 4.219 + 0.003 ES Unknown — — Not tabulated None* 
Europa 6.712 + 0.002 ES Unknown — = Not tabulated None* 
Ganymede 1.071 + 0.001 E6 Unknown — — Not tabulated None* 
Callisto 1.8830 + 0.005 E6 Unknown — — Not tabulated None* 
V (Amalthea) 1.814 + 0.005 ES Unknown — _ Not tabulated None* 
VI (Hestia) 1.14 + 0.02 E7 Unknown — _ Not tabulated Unknown 
VII (Hera) 1.16 + 0.04 E7 Unknown — _ Not tabulated Unknown 
VIII (Poseidon) 2.35. + 0.01 E7 Unknown — — Not tabulated Unknown 
IX (Hades) 2.37 + 0.02 E7 Unknown — — Not tabulated Unknown 
X (Demeter) 1.178 + 0.005 E7 Unknown — — Not tabulated Unknown 
XI (Pan) 2.26 + 0.02 E7 Unknown — oa Not tabulated Unknown 
XII (Adrastea) 2.11 + 0.01 E7 Unknown — — Not tabulated Unknown 
Saturn 1.4270 + 0.0009 E9 0.0543 + 0.0021 1.5045 + 0.0031 E9 1.3495 + 0.0031 E9 91.950 113.167 
Mimas 1.816 + 0.007 ES Unknown —_— o Not tabulated Unknown 
Enceladus 2.394 + 0.016 ES Unknown — — Not tabulated Unknown 
Tethys 2.952 + 0.004 ES Unknown _ — Not tabulated Unknown 
Dione 3.781 + 0.015 ES Unknown — — Not tabulated Unknown 
Rhea 5.284 + 0.019 ES Unknown — Not tabulated Unknown 
Titan 1.227 + 0.007 E6 Unknown — — Not tabulated Unknown 
Hyperion 1.4873 + 0.0066 E6 Unknown - Not tabulated Unknown 
Iapetus 3.571 + 0.019 E6 Unknown — _ Not tabulated Unknown 
Phoebe 1.2983 + 0.0072 E7 0.17 + 0.01 1.5190 + 0.0155 E7 1.0776 + 0.0143 E9 Not tabulated Unknown 
X (Themis/Janus) 1.58 + 0.15 ES Unknown os a Not tabulated Unknown 
Uranus 2.8703 + 0.0015 E9 0.0460 + 0.0015 3.0023 + 0.0046 E9 2.7383 + 0.0045 E9 169.75 73.717 
Ariel 1.918 + 0.003 ES Unknown — _— Not tabulated None* 
Umbriel 2.672 + 0.002 ES Unknown — — Not tabulated None* 
Titania 4.386 + 0.009 ES Unknown — — Not tabulated None* 
Oberon 5.861 + 0.006 ES Unknown — — Not tabulated None* 
Miranda 1.294 + 0.014 ES Unknown — — Not tabulated None* 
Neptune 4.4999 + 0.0038 E9 0.0082 + 0.0007 4.5368 + 0.0050 E9 4.4630 + 0.0049 E9 44.117 131.167 
Triton 3.531 + 0.004 ES Unknown — aa Not tabulated Unknown 
Nereid 5.9 + 0.2 E6 Unknown — — Not tabulated Unknown 
Pluto 5.909 + 0.019 E9 0.2481 + 0.0006 7.375 + 0.024 E9 4.443 + 0.015 E9 270.059 131.278 
Typical Asteroid 2.9 + 1.5 E8 0.10 + 0.05 3.2 + 1.7 E8 2.6 + 1.4 E8 Unknown Unknown 
1—Ceres 4.141 + 0.003 E8 0.079 + 0.002 4.468 + 0.009 E8 3.814 + 0.009 E8 Unknown Unknown 
2—Pallas 4.141 + 0.003 E8 0.236 + 0.003 5.118 + 0.013 E8 3.164 + 0.013 E8 Unknown Unknown 
3—Juno 3.994 + 0.001 E8 0.259 + 0.001 5.028 + 0.004 E8 2.920 + 0.004 E8 Unknown Unknown 
4—Vesta 3.531 + 0.001 E8 0.089 + 0.001 3.845 + 0.004 E8& 3.217 + 0.004 E8 Unknown Unknown 
5—Astraea 3.848 + 2? E8 0.190 + ? 4.580 + 2? E8 3.117 + 7 E8 Unknown Unknown 
6—Hebe 3.629 + 2? E8 0.20 + ? 4.35 + 2?E8 2.90 + ? E8 Unknown Unknown 
7—Iris 3.567 + 2? E8 Q:23°+°? 4.39 + 2 E8 2.75 + 2 E8 Unknown Unknown 
10—Hygiea 4.173 + ? E8 0.10 + ? 4.59 + 7 E8 3.76 + 2? E8 Unknown Unknown 
15—Eunomia 3.956 + 2 E8 0.18 + ? 4.67 + 2?E8 3.24 + 7 E8 Unknown Unknown 
16—Psyche 4.392 + 2? E8 0.14+ 7? 4.98 + 2? E8 3.76 + 2? E8 Unknown Unknown 
51—-Nemansa 3.539 + 2? E8 0.06 + ? 3.75 + 2? E8 3.33 + 2? E8 Unknown Unknown 
323—Brucia 3.564 + ? E8 0.301 + ? 4.637 + 2? E8 2.491 + ?E8 Unknown Unknown 
433—Eros 2.179 + 0.004 E8 0.222 + 0.002 2.663 + 0.007 E8 1.695 + 0.005 E8 Unknown Unknown 
511—Davida 4.759 + 2 E8 0.18 + ? 5.616 + 2? E8 3.902 + 2? E8 Unknown Unknown 
588—Achilles 7.793 + 0.005 E8& 0.148 + 0.001 8.946 + 0.010 E8& 6.640 + 0.009 E8& Unknown Unknown 
617—Patrochus 7.785 + 0.005 E8 0.141 + 0.002 8.883 + 0.017 E8 6.687 + 0.016 E8 Unknown Unknown 
744—Hidalgo 8.660 + 0.004 E8 0.656 + 0.001 1.4341 + 0.0011 E9 2.979 + 0.009 E8& Unknown Unknown 
1048—Feodosia 4.088 + 2? E8 0.180 + ? 4.824 + 2 E8 3.352 + 2? E8 Unknown Unknown 
1221—Amor 2.878 + 2? E8 0.437 + ? 4.135 + 2? E8 1.620 + ? E8 Unknown Unknown 
1566—Icarus 1.613 + 0.003 E8 0.828 + 0.002 2.949 + 0.006 E8 2.77 + 0.03 E7 Unknown Unknown 
1620—Geographos 1.861 + ? E8& 0.34 +? 2.494 + 2? E8 1.228 + ? E8 Unknown Unknown 
—Adonis 2.942 + 2? E8 0.779 + ? 5.234 + 27 E8 6.50 + ? E7 Unknown Unknown 
—Apollo 2.221 + 0.005 E8& 0.566 + 0.001 3.473 + 0.008 E8 9.64 + 0.03 E7 Unknown Unknown 
—Hermes 1.934 + 2? E8 0.630 + ? 3.152 + 7 E8 TAS + 7 E7 Unknown Unknown 


* To equator of primary. 
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PHYSICAL DATA FOR THE PLANETS, THEIR SATELLITES AND SOME ASTEROIDS (Continued) 


Body 


Sun (Sol) 
Mercury 
Venus 


Earth (Terra) 
Moon (Luna) 


Mars 
Phobos 
Deimos 


Jupiter 
Io 
Europa 
Ganymede 
Callisto 
V.(Amalthea) 
VI (Hestia) 
VII (Hera) 
VIII (Poseidon) 
IX (Hades) 
X (Demeter) 
XI (Pan) 
XII (Adrastea) 


Saturn 
Mimas 
Enceladus 
Tethys 
Dione 
Rhea 
Titan 
Hyperion 
lapetus 
Phoebe 
X (Themis/Janus) 


Uranus 
Ariel 
Umbriel 
Titania 
Oberon 
Miranda 


Neptune 
Triton 
Nereid 


Pluto 


Typical Asteroid 
1—Ceres 
2— Pallas 
3—Juno 
4—Vesta 
5—Astraea 
6—Hebe 
7— Iris 
10—Hygiea 
15—Eunomia 
16—Psyche 
51—Nemansa 
323—Brucia 
433— Eros 
511—Davida 
588— Achilles 
617—Patrochus 
744—Hidalgo 
1048—Feodosia 
1221—Amor 
1566— Icarus 
1620—Geographos 
—Adonis 
—Apollo 
—Hermes 


+ 7.0 27370.0 + 11.0 27369.0 + 116.0 27369.0 


Gravity (cm/sec?) 


Mean Polar 
27372.0 
357.8 + 16.1 357.8 + 19.1 
887.4 + 6.6 887.4 + 7.4 
980.7 + 0.9 985.1 + 1.0 
162.0 + 1.5 162.2 + 1.5 
374.0 + 4.6 376.5 + 7.8 
1.67 + ? 2.331 7. 
0.49 +? Unknown 
2601.0 + 11.0 2850.0 + 17.0 
176.0 + 22.0 Unknown 
144.0 + 14.0 Unknown 
160.0 + 8.0 Unknown 
84.0 + 32.0 Unknown 
7.28 +? Unknown 
5.61 + ? Unknown 
1.67 +? Unknown 
1.51 +? Unknown 
1.00 + ? Unknown 
0.73 + ? Unknown 
1.00 + ? Unknown 
0.84 +? Unknown 
1117.0 + 11.0 1291.0 + 25.0 
3.33 + 1.89 Unknown 
5.51 + 2.36 Unknown 
9.72 +? Unknown 
10.01 + ? Unknown 
14.89 + ? Unknown 
140.0 + 69.0 Unknown 
11.21 + ? Unknown 
36.09 + ? Unknown 
7.36 + 7. Unknown 
13.45 + ? Unknown 
1049.0 + 66.0 1156.0 + 164.0 
34.69 + ? Unknown 
22.43 + ? Unknown 
55.77 +? Unknown 
44.72 +? Unknown 
13.50 + ? Unknown 
1325.0 + 103.0 1325.0 + 145.0 
241.0 + 16.0 Unknown 
18.0 + 14.0 Unknown 
221.0 + 207.0 221.0 + 210.0 
1.95 + 1.95 1.95 + 2.76 
28.9 + 14.8 Unknown 
OA lop Ate ae Unknown 
12.6 + ? Unknown 
17.5 +? 17.5 +? 
Unknown Unknown 
11.0 + ? Unknown 
10.0 + ? Unknown 
15;60+07 Unknown 
13.6 + ? Unknown 
13.6 + ? Unknown 
AMPS) as {i Unknown 
Unknown Unknown 
0.0172 + ? Unknown 
0.880 + ? Unknown 
0.204 + ? Unknown 
Unknown Unknown 
0.606 + ? Unknown 
Unknown Unknown 
O29 ern, Unknown 
0.120 + ? 0.357 + ? 
0.015 +? Unknown 
0.098 + ? Unknown 
O29? Unknown 
0.098 + ? Unknown 


Equatorial 


21.7 
7.4 
1.0 


357.8 
887.4 


975.0 
162.0 + 1.5 


355.7 + 7.8 
Unknown 
Unknown 


2260.0 + 23.0 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


863.0 + 16.0 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


937.0 + 101.0 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


1297.0 + 177.0 
Unknown 
Unknown 


221.0 + 212.0 


1.95 + 3.38 
Unknown 
Unknown 
Unknown 
15.4 +? 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
0.069 + ? 
Unknown 
Unknown 
Unknown 
Unknown 


+ 


ae 


+ 1+ 


I+ 


Equatorial— 
Uncorrected 


21.7 
7.4 


1.0 
1.5 


7.8 
9 


357.8 + 
887.4 


978.4 
162.0 


372.7 
1.41 + 
Unknow 


2485.0 + 23.0 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


1038.0 + 16.0 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


1000.0 + 101.0 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 


1325.0 + 177.0 
Unknown 
Unknown 


221.0 + 212.0 


1.95 + 3.38 
Unknown 
Unknown 
Unknown 
Lie Se steve 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
Unknown 
0.069 +? 
Unknown 
Unknown 
Unknown 
Unknown 


ae 


Hee 


+ + 


F-180 


Escape Velocity 
(km/sec) 


+ 116.0 617.23 + 0.44 


4.1725 + 0.0493 
10.365 + 0.020 


11.179 + 0.003 
2.3735 + 0.0054 


5.0282 + 0.0173 
0.01865 + 0.00501 


0.00699 + 0.00312 0.4268 


60.238 + 0.007 
2.464 + 0.088 
2.068 + 0.057 
0.900 + 0.012 
2.013 + 0.192 

0.1125 +? 

0.08666 + ? 
0.02587 + ? 
0.02329 + ? 
0.01552 + ? 
0.01164 + ? 
0.01552 + ? 
0.01294 + ? 

36.056 + 0.097 

0.1346 + 0.0193 

0.1815 + 0.0197 

0.3361 + ? 

0.3460 + ? 

0.5149 + ? 

0.8161 + 0.1014 

0.2123 + ? 

0.6834 + ? 

0.1394 + ? 

0.2546 + ? 

22.194 + 0.387 

0.4645 + ? 

0.3003 + ? 

0.7468 + ? 

0.5989 + ? 

0.1807 + ? 

24.536 + 0.531 

3.1116 + 0.0546 

0.2213 + 0.0454 

5.0230 + 1.1804 

0.02795 + 0.00781 

0.4634 + 0.0599 

0.3174 + ? 

0.1608 + ? 

0.2613 + ? 

Unknow 

0.1556 + ? 

0.1413 + ? 

0.2235 + ? 

0.1951 + ? 

0.1951 + ? 

0.1731 + ? 

Unknown 
0.00203 + ? 
0.0478 + ? 
0.0107 + ? 

Unknown 
0.0148 + ? 

Unknown 
0.1325 + ? 
0.00112 + ? 
0.00067 + ? 

0.0441 + ? 

0.1073 + ? 

0.0441 + ? 


Orbital Velocity (km/sec) 


Semimajor 
47.828 + 
35.017 + 
29.771 + 
1.0176 + 
24.121 + 0.083 
0.6739 + 0.1818 
+ 0.2156 

13.052 + 0.016 
17.320 + 0.617 
13,732 40:3797 
10.871 + 0.140 
8.194 + 0.783 
26.414 + 3.914 
3.332 + 0.453 
3.303 + 0.860 
2.321 + 0.579 
2.311 + 0.326 
3.278 + 0.613 
2.366 + 0.445 
2.449 + 0.275 
9.6383 + 0.0261 
14.436 + 2.075 
12.573 + 1.376 
11.322 + 0.807 
10.004 + 0.807 
0.1974 


: 6938 
5.0442 2396 
3.2554 4694 


oo 
> 
n 
N 
oo 
He RR e = 


Gy IOC IOC: 
tN 
> 
s 


-1187 


N 
wa 
oo 
ve) 


1302 
1227 
3433 


1176 
0773 
0.2282 


1.1166 


w 
an 
z 
Deitciialamlen lac 


5.4276 
4.4006 
1.0765 


4.7365 


21.380 
17.892 
17.892 
18.218 
19.376 + 


HE 


I+ 


He 


18.306 + 0.877 
17.413 + 0.834 
19.354 + 1.623 
Unknown 
24.665 + 5.756 
16.690 + 0.789 
13.042 + 1.303 
Unknown 
12.372 + 3.075 
Unknown 
21.46 + ? 
28.668 + 3.833 
26.689 + 7.957 
21.23 + ? 
24.431 
26.18 


6.844 
? 


I+ He OH H+ I+ 


Perhelion 


26.490 + 0.091 21.964 + 0.076 
Unknown Unknown 
Unknown Unknown 

13.700 + 0.017 12.435 + 0.015 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 

10.177 + 0.031 9.1284 + 0.0282 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 

2.0270 + 0.1991 1.4380 + 0.1412 
Unknown Unknown 

7.1161 + 0.1245 6.4902 + 0.1135 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 
Unknown Unknown 

5.4723 + 0.1186 5.3833 + 0.1167 
Unknown Unknown 
Unknown Unknown 

6.1024 + 1.4387 3.6763 + 0.86670 

23.637 + 10.060 19.339 + 8.231 

19.366 + 2.506 16.530 + 2.139 

22.757 + 1.178 14.067 + 0.728 

23.747 + 1.805 13.977 + 1.062 

21.184 + 6.075 17.722 + 5.082 
Unknown Unknown 

23.408 + 1.190 15.605 + 0.793 

24.365 + 1.362 15.233 + 0.853 

19.704 + 0.895 16.122 + 0.732 

21.959 + 1.052 15.260 + 0.731 

20.048 + 0.961 15.124 + 0.725 

20.552 + 1.723 18.226 + 1.528 
Unknown Unknown 

30.912 + 7.214 19.681 + 4.593 

20.021 + 0.947 13.913 + 0.658 

15.139 + 1.512% D236 7se t22 
Unknown Unknown 

27.146 + 6.748 5.639 + 1.402 
Unknown Unknown 

34.29 + ? 13.43 + ? 

93.458 + 12.507 8.794 + 1.177 

38.029 + 11.337 18.731 + 5.584 

60.23 + ? 7.483 +? 

46.408 + 13.001 12.861 + 3.603 

54.95 + ? 12.47 +? 


Aphelion 


0.566 58.921 + 0.697 38.824 + 0.460 
0.066 35.256 + 0.067 34.780 + 0.066 


0.007 30.272 + 0.008 29.278 + 0.007 
0.0023 1.0751 + 0.0024 0.9632 + 0.0022 
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HOHMANN ELLIPSE TRANSFER DATA (MINIMUM ENERGY OF TRANSFER) 
W. Joseph Armento 


The ‘‘from” body is the body of departure and the “to” body is the body of arrival. The three lines of data 
for each planetary entry are: 
top—from perhelion of inner planet to aphelion of outer planet 
middle—from mean of inner planet to mean of outer planet 
bottom—from aphelion of inner planet to perhelion of outer planet . 
The orbital parameters and velocities are given for the transfer orbit. The orbital velocity, change in velocity 
necessary to reach the new Hohmann orbital velocity, and the maximum change in velocity to reach the 
Hohmann orbital velocity are given for departure. For arrival data, look in the table listing the arrival planet 
as “from” and the departure planet as “to”. The maximum Hohmann velocity change is assumed to be a 
single impulse to overcome the necessary energy for change in velocity and escape velocity from the surface 
of the departure planet. 


Departure 
Mean orbital Orbital Velocity (km/sec) Orbital Velocity Time of one 4, Maximum 
Semimajor axis Eccentricity Aphelion Perhelion ———————————————————_ of Departure way trip(} orbit) orbit Ax 
Body (km x 107°) € (km x 10~°) (km x 10°°) Mean Aphelion Perhelion Body (km/sec) (Solar Seconds) (km/sec) (km/sec) 
From Mercury to: 
77.440 0.4055 103.85 46.035 41.38 26.91 63.62 58.92 5.880 E6 4.699 6.284 
Venus 83.030 0.3021 108.11 57.950 39.96 29.26 54.58 47.83 6.528 E6 6.748 7.934 
88.620 0.2116 107.37 69.864 38.68 31.20 47.95 38.83 7.198 E6 9.124 10.03 
99.052 0.5352 152.07 46.035 36.58 20.13 66.49 58.92 8.506 E6 7.569 8.643 
Earth 103.76 0.4415 149.57 57.950 35.75 22.25 57.43 47.83 9.119 E6 9.596 10.46 
108.47 0.3559 147.07 69.864 34.96 24.10 50.72 38.83 9.747 E6 11.90 12.61 
147.58 0.6881 249.12 46.035 29.97 12.88 69.72 58.92 1.547 E7 10.80 11.58 
Mars 142.89 0.5945 227.84 57.950 30.46 15.36 60.40 47.83 1.474 E7 12.57 13.24 
138.21 0.4945 206.56 69.864 30.97 18.01 53:25 38.83 1.402 E7 14.43 15.02 
430.92 0.8932 815.80 46.035 17.54 4.167 73.84 58.92 7.718 E7 14.91 15.49 
Jupiter 418.04 0.8614 778.14 57.950 17.81 4.860 65.26 47.83 7.375 EF 17.43 17.92 
405.17 0.8276 740.48 69.864 18.09 5.556 58.89 38.83 7.037 E7 20.06 20.49 
775.26 0.9406 1504.5 46.035 13.08 2.287 74.76 58.92 1.862 E8 15.83 16.37 
Saturn 742.47 0.9220 1427.0 57.950 13.36 2.693 66.31 47.83 1.746 E8& 18.48 18.94 
709.69 0.9016 1349.5 69.864 13.67 3.110 60.07 38.83 1.631 E8 21.24 21.65 
1524.2 0.9698 3002.3 46.035 9.326 1.155 75.32 58.92 5.134 E8 16.39 16.92 
Uranus 1464.1 0.9604 2870.3 57.950 9.515 1352 66.97 47.83 4.834 E8 19.14 19.59 
1404.1 0.9502 2738.3 69.864 9.717 1.552 60.83 38.83 4.539 E8 22.01 22.40 
2291.4 0.9799 4536.8 46.035 7.606 0.7662 75.51 58.92 9.464 E8 16.59 17.10 
Neptune 2278.9 0.9746 4499.9 57.950 7.627 0.8655 67.21 47.83 9.337 E8 19,38 19.83 
2266.4 0.9692 4463.0 69.864 7.648 0.9569 61.13 38.83 9.310 E8 22.30 22.69 
3710.5 0.9876 7375.0 46.035 5.977 0.4723 75.66 58.92 1.950 E9 16.73 17.24 
Pluto 2983.5 0.9806 5909.0 57.950 6.666 0.6601 67.31 47.83 1.406 E9 19.48 19.93 
2256.4 0.9690 4443.0 69.864 7.665 0.9612 61.13 38.83 9.248 E8 22.30 22.69 
From Venus to 
77.440 0.4055 108.85 46.035 41.38 26.91 63.62 34.78 5.880 E6 7.873 13.02 
Mercury 83.030 0.3021 108.11 57.950 39.96 29.26 54.59 35.02 6.528 E6 5.763 11.86 
88.620 0.2116 107.37 69.864 38.68 31.20 47.95 35.26 7.198 E6 4.058 11.13 
129.72 0.1723 152.07 107.37 31.97 26.86 38.04 35.26 1.275 E7 2.787 10.73 
Earth 128.84 0.1609 149.57 108.11 32.08 7 lip | 37.73 35.02 1.262 E7 2.712 10.71 
127.96 0.1494 147.07 108.85 32.19 27.69 37.42 34.78 1.249 E7 2.635 10.69 
178.25 0.3976 249.12 107.37 27.27 17.90 41.54 35.26 2.053 E7 6.283 12.12 
Mars 167.97 0.3564 227.84 108.11 28.09 19.35 40.78 35.02 1.878 E7 5.766 11.86 
157.70 0.3098 206.56 108.85 28.99 21.05 39.94 34.78 1.709 E7 5.161 11.58 
461.59 0.7674 815.80 107.37 16.95 6.148 46.71 35.26 8.557 E7 11.46 15.45 
Jupiter 443.12 0.7560 778.14 108.11 17.30 6.447 46.40 35.02 8.048 E7 1 1.39 15.40 
424.66 0.7437 740.48 108.85 17.67 6.774 46.09 34.78 7.551 E7 11.30 15.34 
805.93 0.8668 1504.5 107.37 12.83 3.426 48.01 35.26 
2 3 K { P 1.974 E8& 12.75) 16.43 
Saturn Eedles 0.8592 1427.0 108.11 13.14 3.617 47.75 35.02 1.835 E8 12.73 16.42 
a % 0.8507 1349.5 108.85 13.48 3.829 47.48 34.78 1.699 E8& 12.70 16.39 
4.9 0.9309 3002.3 107.37 9.234 1.746 48.83 35.26 
; : fk : : 5: St 17.08 
Uranus aoe 0.9274 2870.3 108.11 9.435 1.831 48.62 35.02 res a De 17.10 
oe 0.9235 2738.3 108.85 9.650 1.924 48.40 34.78 4.634 E8& 13.62 17.12 
i 0.9538 4536.8 107.37 7.556 1.162 49.12 
Neptune 2304.0 0.9531 4499.9 108.11 7.586 1.176 48.94 Sere cence ie ep 
2285.9 09524 4463.0 : 5 35.02 9.542 E8 13.92 17.36 
= B i 108.85 7.616 1.189 48.77 34.78 9.430 E8 13.98 17.41 
; 0.9713 7375.0 107.37 5.953 0.7183 49.34 
Pluto 3008.6 0.964 1 5909.0 108.11 6.638 0.8979 49.08 igs ae ine 1747 
: B 3.0 108.85 7.632 1.195 48.76 34.78 9.368 E8& 13.98 17.40 
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Departure 
Mean orbital Orbital Velocity (km/sec) Orbital Velocity Time of one Ax, Maximum 
Semimajor axis Eccentricity Aphelion Perhelion of Departure way trip (4 orbit) orbit AS, 
Body (km x 107°) & (km x 10~°) (km x 107°) Mean Aphelion Perhelion Body (km/sec) (Solar Seconds) (km/sec) (km/sec) 
From Earth to: 
99.052 0.5352 152.07 46.035 36.58 20.13 66.49 29.28 8.506 E6 9.150 14.45 
Mercury 103.76 0.4415 149.57 57.950 35.75 22:25 57.43 29.77 9.119 E6 7.523 13.47 
108.47 0.3559 147.07 69.864 34.96 24.10 50.72 30.27 9.747 E6 6.178 12.77 
129.72 0.1723 152.07 107.37 31.97 26.86 ‘38.04 29.28 1.275 E7 2.416 11.44 
Venus 128.84 0.1609 149.57 108.11 32.08 27.27 37.73 29.77 1.262 E7 2.500 11.46 
127.96 0.1494 147.07 108.85 32.19 27.69 37.42 30.27 1.249 E7 2.583 11.47 
198.10 0.2576 249.12 147.07 25.87 19.88 33.67 30.27 2.406 E7 3.396 11.68 
Mars 188.70 0.2074 227.84 149.57 26.51 21.48 32.71 29.77 2.237 E7 2.942 11.56 
179.31 0.1519 206.56 152.07 27.19 23.33 31.69 29.28 2.072 E7 2.411 11.44 
481.44 0.6945 815.80 147.07 16.59 7.046 39.08 30.27 9.114 E7 8.810 14.23 
Jupiter 463.85 0.6776 778.14 149.57 16.91 7.412 38.56 29.77 8.620 E7 8.789 14.22 
446.27 0.6592 740.48 152.07 17.24 7.811 38.03 29.28 8.134 E7 8.755 14.20 
825.78 0.8219 1504.5 147.07 12.67 3.962 40.53 30.27 2.047 E8 10.25 S07; 
Saturn 788.28 0.8103 1427.0 149.57 12.97 4.199 40.06 29.77 1.910 E8 10.29 15.19 
750.79 0.7975 1349.5 152.07 13.29 4.461 39.59 29.28 1.775 E8 10.31 15.21 
1574.7 0.9066 3002.3 147.07 9.176 2.031 41.46 30.27 5.392 E8 11.18 15.81 
Uranus 1509.9 0.9009 2870.3 149.57 9.370 2.139 41.05 29.77 5.062 E8 11.28 15.88 
1445.2 0.8948 2738.3 152.07 9.578 2250 40.64 29.28 4.740 E8 11.36 15.94 
2341.9 0.9372 4536.8 147.07 7.524 1.355 41.79 30.27 9.779 E8 11.51 16.05 
Neptune 2324.7 0.9357 4499.9 149.57 7.552 eWay! 41.42 29.77 9.671 E8 11.65 16.15 
2307.5 0.9341 4463.0 152.07 7.580 1.399 41.06 29.28 9.564 E8 11.78 16.24 
3761.0 0.9609 7375.0 147.07 5.937 0.8384 42.04 30.27 1.990 E9 iW Ec! 16.23 
Pluto 3029.3 0.9506 5909.0 149.57 6.615 1.053 41.58 29.77 1.439 E9 11.81 16.26 
2297.5 0.9338 4443.0 152.07 7.596 1.405 41.06 29.28 9.502 E8 11.78 16.24 
From Mars to: 
147.58 0.6881 249.12 46.035 29.97 12.88 69.72 21.97 1.547 E7 9.081 10.38 
Mercury 142.89 0.5945 227.84 57.950 30.46 15.36 60.40 24.12 1.474 E7 8.761 10.10 
138.21 0.4945 206.56 69.864 30.97 18.01 53.25 26.49 1.402 E7 8.479 9.858 
178.25 0.3976 249.12 107.37 27.27 17.90 41.54 21.97 2.053 E7 4.060 6.463 
Venus 167.97 0.3564 227.84 108.11 28.09 19.35 40.78 24.12 1.878 E7 4.770 6.931 
157.70 0.3098 206.56 108.85 28.99 21.05 39.94 26.49 1.709 E7 5.444 7.411 
198.10 0.2576 249.12 147.07 25.87 19.88 33.67 21.97 2.406 E7 2.088 5.444 
Earth 188.70 0.2074 227.84 149.57 26.51 21.48 32.71 24.12 2.237 E7 2.646 5.682 
179.31 0.1519 206.56 152.07 27.19 23.33 31.69 26.49 2.072 E7 3.161 5.939 
511.18 0.5959 815.80 206.56 16.10 8.104 32.00 26.49 9.972 E7 5.514 7.462 
Jupiter 502.99 0.5470 778.14 227.84 16.23 8.785 30.00 24.12 9.733 E7 5.881 7.737 
494.80 0.4965 740.48 249.12 16.37 9.494 28.22 21.97 9.496 E7 6.256 8.026 
855.52 0.7586 1504.5 206.56 12.45 4.613 33.60 26.49 2.159 E8 7.105 8.704 
Saturn 827.42 0.7246 1427.0 227.84 12.66 5.058 31.68 24.12 2.054 E8 7.556 9.076 
799.32 0.6883 1349.5 249.12 12.38 5:533 29.97 21.97 1.950 E8 8.010 9.457 
1604.4 0.8713 3002.3 206.56 9.090 2.384 34.66 26.49 5.545 E8 8.165 9.589 
Uranus 1549.1 0.8529 2870.3 227.84 9.251 2.606 32.84 24.12 5.260 E8 8.713 10.06 
1493.7 0.8332 2738.3 249.12 9.421 2.842 31.23 21.97 4.981 E8 9.269 10.55 
2371.7 0.9129 4536.8 206.56 7.477 1.595 35.04 26.49 9.966 E8 8.548 9.917 
Neptune 2363.9 0.9036 4499.9 227.84 7.489 1.685 33.28 24.12 9.916 E8& 9.160 10.45 
2356.1 0.8943 4463.0 249.12 7.501 1.772 31.75 21.97 9.867 E8 9.785 11.00 
3790.8 0.9455 7375.0 206.56 5.914 0.9897 35.34 26.49 2.014 E9 8.846 10.17 
Pluto 3068.4 0.9257 5909.0 227.84 6.573 1.291 33.47 24.12 1.467 E9 9.352 10.62 
2346.0 0.8938 4443.0 249.12 Teoh by 1.780 31.75 21.97 9.804 E8 9.781 11.00 
From Jupiter to: 
430.92 0.8932 815.80 46.036 17.54 4.167 73.84 12.44 7.718 E7 8.269 60.80 
Mercury 418.04 0.8614 778.14 57.950 17.81 4.860 65.26 13.05 7.375 E7 8.193 60.79 
405.17 0.8276 740.48 69.865 18.09 5.556 58.89 13.70 7.037 E7 8.144 60.79 
461.59 0.7674 815.80 107.37 16.95 6.148 46.71 12.44 8.557 E7 6.287 60.57 
Venus 443.12 0.7560 778.14 108.11 17.30 6.447 46.40 13.05 8.048 E7 6.606 60.60 
424.66 0.7437 740.48 108.85 17.67 6.774 46.09 13.70 7.551 ET 6.926 60.64 
481.44 0.6945 815.80 147.07 16.59 7.046 39.08 12.44 9.114 E7 5.390 60.48 
Earth 463.85 0.6776 778.14 149.57 16.91 7.412 38.56 13.05 8.620 E7 5.641 60.50 
446.27 0.6592 740.48 152.07 17.24 7.811 38.03 13.70 8.134 E7 5.890 60.53 
511.18 0.5959 815.80 206.56 16.10 8.104 32.00 12.44 9.972 E7 4.332 60.40 
Mars 502.99 0.5470 778.14 227.84 16.23 8.785 30.00 13.05 9.733 E7 4.268 60.39 
494.80 0.4965 740.48 249.12 16.37 9.494 28.22 13.70 9.496 B7 4.206 60.39 
1122.5 0.3403 1504.5 740.48 10.87 7.624 15.49 13.70 3.245 E8 1.790 60.27 
Saturn 1102.6 0.2942 1427.0 778.14 10.97 8.097 14.85 13.05 3.159 E8 1.797 60.27 
1082.7 0.2465 1349.5 815.80 11.07 8.604 14.23 12.44 3.074 E8 1.797 60.27 
1871.4 0.6043 3007.3 740.48 8.417 4.180 16.95 13.70 6.985 E8 3.248 60.33 
Uranus 1824.2 0.5743 2870.3 778.14 8.525 4.439 16.37 13.05 6.723 E8 3.320 60.33 
1777.0 0.5409 2738.3 815.80 8.637 4.715 15.82 12.44 6.463 E8 3.389 60.33 
2638.6 0.7194 4536.8 740.48 7.088 2.864 N7.55 13.70 1.169 E9 3.845 60.36 
Neptune 2639.0 0.7051 4499.9 778.14 7.088 2.947 17.04 13.05 1.170 E9 3.992 60.37 
2639.4 0.6909 4463.0 815.80 7.087 3.030 16.58 12.44 1.170 E9 4.141 60.38 
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Departure 
i Orbital Velocity (km/sec) Orbital Velocity Time of one Ay Maximum 
manor dei? Eccentricity Aphelion Perhelion of Departure way trip (4 orbit) orbit Ay 
Body (km e107) 8 (km x 10~*) (km x 10°°) Mean Aphelion Perhelion Body (km/sec) (Solar Seconds) (km/sec) (km/sec) 
4057.7 0.8175 7375.0 740.48 5.716 1.811 18.04 13.70 2.230 E9 4.339 60.40 
Pluto 3343.6 0.7673 5909.0 778.14 6.297 2.285 17.35 13.05 1.668 E9 4.299 60.39 
2629.4 0.6897 4443.0 815.80 7.101 3.043 16.57 12.44 1.163 E9 4.135 60.38 
From Saturn to: 
775.26 0.9406 1504.5 46.036 13.08 2.287 74.76 9.129 1.862 E8 6.841 36.71 
Mercury 742.47 0.9220 1427.0 57.950 13.36 2.693 66.31 9.639 1.746 E8 6.946 36.73 
709.69 0.9016 1349.5 69.860 13.67 3.110 60.07 10.18 1.631 E8 7.067 36.75 
805.93 0.8668 1504.5 107.37 12.83 3.426 45.01 9.129 1.974 E8 5.702 36.51 
Venus 767.55 0.8592 1427.0 108.11 13.14 3.617 47.75 9.639 1.835 E8 6.021 36.56 
729.18 0.8507 1349.5 108.85 13.48 3.829 47.48 10.18 1.699 E8 6.348 36.62 
825.78 0.8219 1504.5 147.07 12.67 3.962 40.53 9.129 2.047 E8 5.167 36.43 
Earth 788.28 0.8103 1427.0 149.57 12.97 4.199 40.06 9.639 1.910 E8 5.440 36.47 
750.79 0.7975 1349.5 152.07 13.29 4.461 39.59 10.18 1.775 E8 5.716 36.51 
855.52 0.7586 1504.5 206.56 12.45 4.613 33.60 9.129 2.159 E8 4.516 36.35 
Mars 827.42 0.7246 1427.0 227.84 12.66 5.058 31.68 9.639 2.054 E8& 4.581 36.35 
799.32 0.6883 1349.5 249.12 12.88 5.533 29.97 10.18 1.950 E8 4.644 36.36 
1122.5 0.3403 1504.5 740.48 10.87 7.624 15.49 9.129 3.245 E8 1.504 36.10 
Jupiter 1102.6 0.2942 1427.0 778.14 10.97 8.097 14.85 9.639 3.159 E8 1.541 36.10 
1082.7 0.2465 1349.5 815.80 11.07 8.604 14.23 10.18 3.074 E8 1.573 36.10 
2175.9 0.3798 3002.3 1349.5 7.806 5.233 11.64 10.18 8.758 E8 1.465 36.09 
Uranus 2148.6 0.3359 2870.3 1427.0 7.855 5.539 11.14 9.639 8.593 E8 1.502 36.10 
2121.4 0.2908 2738.3 1504.5 7.905 5.860 10.67 9.129 8.430 E8 1.536 36.10 
2943.2 0.5415 4536.8 1349.5 6.712 3.660 12.31 10.18 1.378 E9 2.129 36.13 
Neptune 2963.4 0.5185 4499.9 1427.0 6.689 3.767 11.88 9.639 1.392 E9 2.239 36.13 
2983.7 0.4958 4463.0 1504.5 6.666 3.870 11.48 9.129 1.406 E9 2.352 36.14 
4362.3 0.6906 7375.0 1349.5 5.513; 2.358 12.89 10.18 2.486 E9 2.710 36.17 
Pluto 3668.0 0.6110 5909.0 1427.0 6.012 2.954 12.23 9.639 1.917 E9 2.595 36.16 
2973s 0.4941 4443.0 1504.5 6.677 3.885 11.47 9.129 1.399 E9 2.345 36.14 
From Uranus to: 
1524.2 0.9698 3002.3 46.036 9.326 1155 75.32 6.490 5.134 E8 5.336 22.82 
Mercury 1464.1 0.9604 2870.3 57.950 9.516 1.352 66.97 6.796 4.834 E8 5.444 22.85 
1404.1 0.9502 2738.3 69.865 9.717 1.552 60.83 7.116 4.539 E8 5.564 22.88 
1554.9 0.9309 3002.3 107.37 9.234 1.746 48.83 6.490 5.290 E8 4.744 22.69 
Venus 1489.2 0.9274 2870.3 108.11 9.435 1.831 48.62 6.796 4.958 E8 4.965 22.74 
1423.6 0.9235 2738.3 108.85 9.650 1.924 48.40 7.116 4.634 E8 5.192 22.69 
1574.7 0.9066 3002.3 147.07 9.176 2.031 41.46 6.490 5.392 E8 4.460 22.63 
Earth 1509.9 0.9009 2870.3 149.57 9.370 2.139 41.05 6.796 5.062 E8 4.657 22.67 
1445.2 0.8948 2738.3 152.07 9.578 2257 40.64 7.116 4.740 E8 4.859 22.72 
1604.4 0.8813 3002.3 206.56 9.090 2.384 34.66 6.490 5.545 E8& 4.106 22:50 
Mars 1549.1 0.8529 2870.3 227.84 9.251 2.606 32.84 6.796 5.260 E8 4.190 22.58 
1493.7 0.8332 2738.3 249.12 9.421 2.842 31.23 7.116 4.981 E8 4.275 22.60 
1817.4 0.6043 3002.3 740.48 8.417 4.180 16.95 6.490 6.985 E8& 2.310 22.31 
Jupiter 1824.2 0.5743 2870.3 778.14 8.525 4.439 16.37 6.796 6.723 E8 2.358 22.31 
1777.0 0.5409 2738.3 815.80 8.637 4.715 15.82 7.116 6.463 E8 2.402 22.32 
2175.9 0.3798 3002.3 1349.5 7.806 5.233 11.64 6.490 8.758 E8& 1.257 22.23 
Saturn 2148.6 0.3359 2870.3 1427.0 7.855 5.539 11.14 6.796 8.593 E8 1.258 22.23 
2121.4 0.2908 2738.3 1504.5 7.905 5.860 10.67 7.116 8.430 E8 1.257 22.25 
3637.5 0.2472 4536.8 2738.3 6.037 4.690 (eign! 7.116 1.893 E9 0.6544 22.20 
Neptune 3685.1 0.2211 4499.9 2870.3 5.998 4.790 7.510 6.796 1.930 E9 0.7139 22.20 
3732.7 0.1957 4463.0 3002.3 5.960 4.888 7.266 6.490 1.968 E9 0.7757 — 22.20 
5056.6 0.4585 7375.0 2738.3 5.120 3.120 8.403 7.116 3.102 E9 1.287 22.23 
Pluto 4389.6 0.3461 5909.0 2870.3 5.496 3.830 7.885 6.796 2.509 E9 1.089 22.22 
3722.7 0.1935 4443.0 3002.3 5.968 4.906 7.260 6.490 1.960 E9 0.7691 22.20 
From Neptune to: 
2291.4 0.9799 4536.8 46.037 7.606 0.7662 dds | 5.384 9.464 E8& 4.617 24.97 
Mercury 2278.9 0.9746 4499.9 57.948 7.627 0.8655 67.21 5.428 9.387 E8 4.562 24.96 
2266.4 0.9692 4463.0 69.864 7.648 0.9569 61.13 5.473 9.310 E8 4.516 24.95 
2322.1 0.9538 4536.8 107.37 7.556 1.162 49.12 5.384 9.655 E8& 4.221 24.90 
Venus ae 0.9531 4499.9 108.11 7.586 1.176 48.94 5.428 9.542 E8 4.252 24.90 
5.9 0.9524 4463.0 108.85 7.616 1.189 48.77 5.473 9.430 E8 4.283 24.91 
2341.9 0.9372 4536.8 147.07 1:524 SSN 1.355) eae 479 5.384 9.779 E8 4.029 24.86 
Earth 2324.7 0.9357 4499.9 149.57 7.552 1.377 41.42 5. 
2307.5 428 9.667 E8 4.051 24.87 
0.9341 4463.0 152.07 7.580 1.399 41.06 5.473 9.564 E8 4.073 24.87 
2371.7 0.9129 4536.8 206.56 7.477 1.595 35.04 5.384 24.83 
Mars 2363.9 0.9036 4499.9 227.84 7.489 1.685 33, Ay oe ; 
2356.1 0.89 28 5.428 9.916 E8 3.743 24.82 
3 -8943 4463.0 249.12 7.501 Pe 7inZ, S175 5.473 9.867 E8& 3.700 24.81 
2638.6 0.7194 4536.8 740.48 7.088 2.864 7 
Jupiter 2639.0 0.7051 4499.9 778.14 7088 (2947 704 ae Lie eo pth 4 
2639.4 0.6909 4 17.04 5.428 1.170 E9 2.480 24.66 
: 5 4463.0 815.80 7.088 3.030 16.58 5.473 1.170 E9 2.442 24.66 
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Body 


Saturn 


Uranus 


Pluto 


From Pluto to: 


Mercury 


Venus 


Earth 


Mars 


Jupiter 


Saturn 


Uranus 


Neptune 


Mean orbital 


Semimajor axis Eccentricity Aphelion 
(km x 107°) (km x 107°) 


(km x 107°) 


2943.2 
2963.4 
2983.7 


3637.5 
3685.1 
3732.7 


5919.0 
5204.4 
4489.9 


3710.5 
2983.5 
2256.4 


3741.2 
3008.6 
2275.9 


3761.0 
3029.3 
2297.5 


3790.8 
3068.4 
2346.0 


4057.7 
3343.6 
2629.4 


4362.3 
3668.0 
2973.7 


5056.6 
4389.6 
3722.7 


5919.0 
5204.4 
4489.9 


é 


0.5415 
0.5185 
0.4958 


0.2472 
0.2211 
0.1957 


0.2460 
0.1354 
—0.1045 


0.9876 
0.9806 
0.9690 


0.9713 
0.9641 
0.9522 


0.9609 
0.9506 
0.9338 


0.9455 
0.9257 
0.8938 


0.8175 
0.7673 
0.6897 


0.6906 
0.6110 
0.4941 


0.4585 
0.3461 
0.1935 


0.2460 
0.1354 
—0.1045 


HOHMANN ELLIPSE TRANSFER DATA (Continued) 


4536.8 
4499.9 
4463.0 


4536.8 
4499.9 
4463.0 


7375.0 
5909.0 
4443.0 


7375.0 
5909.0 
4443.0 


7375.0 
5909.0 
4443.0 


7375.0 
5909.0 
4443.0 


7375.0 
5909.0 
4443.0 


7375.0 
5909.0 
4443.0 


Perhelion 


1349.5 
1427.0 
1504.5 


2738.3 
2870.3 
3002.3 


4463.0 
4499.9 
4536.8 


46.037 
57.948 
69.864 


107.37 
108.11 
108.85 


147.07 
149.57 
152.07 


206.56 
227.84 
249.12 


740.48 
778.14 
815.80 


1349.5 
1427.0 
1504.5 


2738.3 
2870.3 
3002.3 


4463.0 
4499.9 
4536.8 


Orbital Velocity (km/sec) 


Mean Aphelion Perhelion 


6.712 
6.689 
6.666 


6.037 
5.998 
5.960 


4.733 
5.047 
5.434 


5.977 
6.666 
7.665 


5.953 
6.638 
7.632 


5.937 
6.615 
7.596 


5.914 
6.573 
Teol7 


5.716 
6.297 
7.101 


5.513 
6.012 
6.677 


5.120 
5.496 
5.968 


4.733 
5.047 
5.434 
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3.660 
3.767 
3.870 


12.31 
11.88 
11.48 


7.771 
7.510 
7.266 


6.084 
5.784 
SEH) 


75.66 
67.31 
67.13 


49.34 
49.08 
48.76 


42.04 
41.58 
41.06 


35.34 
33.47 
shleais) 


18.04 
heb) 
16.57 


12.89 
12.23 
11.47 


8.403 
7.885 
7.260 


6.084 
5.784 
5.377 


Orbital Velocity 
of Departure 
Body (km/sec) 


5.384 
5.428 
5.473 


5.384 
5.428 
5.473 


5.473 
5.428 
5.384 


3.676 
4.737 
6.103 


3.676 
4.737 
6.103 


3.676 
4.737 
6.103 


3.676 
4.737 
6.103 


3.676 
4.737 
6.103 


3.676 
4.737 
6.103 


3.676 
4.737 
6.103 


3.676 
4.737 
6.103 


Time of one 
way trip (4 orbit) 
(Solar Seconds) 


1.378 E9 
1.392 E9 
1.406 E9 


1.893 E9 
1,930 E9 
1.968 E9 


3.929 E9 
3.240 E9 
2.596 E9 


1.950 E9 
1.406 E9 
9.248 E8 


1.974 E9 
1.424 E9 
9.368 E8 


1.990 E9 
1.439 E9 
9.502 E8 


2.014 E9 
1.467 E9 
9.804 E8 


2.230 E9 
1.668 E9 
1.163 E9 


2.486 E9 
1.917 E9 
bee} }29 he) 


3.102 E9 
2.509 E9 
1.960 E9 


3.929 E9 
3.240 E9 
2.596 E9 


Departure 
Ay Maximum 
orbit AS 
(km/sec) (km/sec) 
1.723 24.60 
1.661 24.59 
1.602 24.59 
0.6933 24.54 
0.6375 24.54 
0.5845 24.54 
0.6112 24.54 
0.3557 24.54 
—0.0061 24.54 
3.204 5.955 
4.077 6.466 
5.141 7.185 
2.958 5.826 
3.839 6.319 
4.908 7.020 
2.838 5.766 
3.684 6.226 
4.697 6.874 
2.687 5.693 
3.446 6.088 
4.323 6.624 
1.865 5.355 
2.452 5.586 
3.060 5.879 
1,318 5.190 
1.782 5.326 
2.217 5.487 
0.5564 5.050 
0.9065 5.101 
1.197 5.160 
—5.164 5.019 
0.3323 5.030 
0.6117 5.056 


CONSTANTS FOR SATELLITE GEODESY 


Defining Constants 


1. Number of ephemeris seconds in 1 tropical year (1900) ......-..-+-++-seeeeees S = 31556925.9747 
2. Gaussian gravitational constant, defining the a. u. .......- 0.2 ee ee ee eee eee eee k = 0.017 202 09895 


Primary Constants 


SMV clociiyolightanmeters/per SeCONG Wye esc a). cael os. sayin cies nial c = 299792.5 x 10° 

4s Dynamicalworm-factordon Barth mua... « ~ -cieis cee oie ies oe ca cle hee sis ldissiels « J, = 0.001 0827 

5. Sidereal mean motion of Moon in radians per second (1900)..........-....+-5. nc * = 2.661 699 489 x 107° 

6. General precession in longitude per tropical century (1900)........-.--......-- p = 5025".64 

PmConstantionnutation (GOO) mene tceetiesiatetiies ct ess koe ee hee cee we NG 9210) 

Auxiliary Constants and Factors 
K/S6400S formasenwhenitheunitiol timenscliseCOnd thc). ..c.. cieyels + .% 2 eels stele oye os oh eens k’ = 1.990 983 675 x 107 
Number otisecongs Oharcineleradian yom cao. ct etc. selec chats ee Sete s cree = 206 264.806 
Bactontomcoustanworabertauom(NOtes! Oy astral c cera. peices ic «.¢clcre wens els = sh o8) ous F, = 1.000 142 
Ractonforimean distance of mvloon(motesle) memes siacie a3 cers cele elaceisre cas ne siseiersl F, = 0.999 093 142 
Pactomorparallacticanequalityi(cote >) tee sai savages. aay ei -ceree Rie wiesei« see > peiSe toler F, = 49853".2 
Derived Constants 

Smoolan parallaxcare ceri hele clonte ake es oA sw nee Geka aa tere arcsin(«,/A) = mz. = 8”.79405 (8”.794) 

OmLight-time fOmunit distan Comemmy pre vereseinaeier ridin hire ciel eae A/c’ = t, = 499012 
= 1°/0.002 003 96 
LOS Constantol.aberrationgreca a Ge ere tee oe oe eee ae Fyk’t, = kK = 20".4958 (20”.496) 
11. Ratio of masses of Sun and Earth + Moon.................-.0eee eee S/E(1 + pw) = 328 912 
12. Perturbed mean distance of Moon, in meters ............ F(GE(1 + p)/nc¢**)* = a¢ = 384400 x 10° 
13% Constantiof'sine parallax for Moony... ....c sels. a-0e-- +e. seinen o,/a¢ = sin my = 3422".451 
ee Onstanwoll Unalog lal Vane eer ene ene ee ee FUEL L = 6".43987 (6".440) 
1+yHA 
AC ONStan Oli parallacticuneguallt yar rem enn irs meee eee: F, Sal, oe P, = 124".986 
1+pyA 
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THE EARTH: ITS MASS, DIMENSIONS AND OTHER RELATED QUANTITIES 


Mass 


From NASA Technical Translation NASA TT-F-533 


TABLE A 
Unit of Numerical 
Quantity Measurement Symbol Value Sources; Remarks’ 
Proportion of M 1/331950 I. D. Zhongolovich 
the mass of 
the sun 
gram 5.9763 - 1077 
Major Orbital Astronomical aorh 1.000000 1961 data of Soviet radar 
semi-axis unit determinations 
km 149,457,000 
Distance from sun 
at perihelion a.u. ie 0.983298 for 1962 
Distance from sun 
at aphelion a.u. ia 1.016744 for 1962 
Moment of peri- 
helion passage tes Jan. 2, 
ghrs57m for 1962 USSR Astron. 
Yearbook for 1962 
Moment of aph- 
elion passage db. Jul 4 
shrg5m for 1962 
Siderial rotation 
period around sun sec Porh 31.558 - 10° 
Mean rotational 
velocity km/sec Wer 29.8 
Mean equatorial 
radius km a 6,378.245 A. A. Izotov, 1950 
6,378.077 I. D. Zhongolovich, 1956 
Mean polar 
compression a 1/298.3 A. A. Izotov, 1950 
1/296.6 I. D. Zhongolovich, 1952 
1/298.2 D. G. King-Hele, R. Merson, 1959. 
On observations on the movements 
of artificial earth satellites. 
Difference in 
equatorial and km a-c 21.382 A. A. Izotov, 1950 
polar semi-axes 21.500 I. D. Zhongolovich, 1956 
Compression of 
meridian of major a, 1/295.2 I. D. Zhongolovich, 1952 
equatorial axis 
Compression of 
meridian of minor Wp 1/298.0 I. D. Zhongolovich, 1952 
equatorial axis 
Equatorial 
compression € 1/30 000 A. A. Izotov, 1950 
1/32 000 I. D. Zhongolovich, 1952 


'The source does not indicate whether the value given is generally accepted or has merely been calculated by the 


author, G. N. Katterfel’d. 
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THE EARTH: ITS MASS, DIMENSIONS AND OTHER RELATED QUANTITIES (Continued) 
TABLE A Continued 


Unit of Numerical . 
Quantity Measurement Symbol Value : Sources; Remarks 
Difference in 
: fe a-b 213 A. A. Izotov, 1950 
oe i > 199 I. D. Zhongolovich, 1952 
Meridian of longi- 
tude of minor 
i i-axi N PSY ABC A. A. Izotov, 1950 
Se ce ‘ 6°W I. D. Zhongolovich, 1952 
Meridian of longi- Ap 105°E - A. A. Izotov, 1950 
tude of minor aie We 
equatorial axis 84°E - I. D. Zhongolovich, 1952 
96°W 
Difference in I. D. Zhongolovich, 1952 
polar semi-axes m Cy - Cg mH; Based on observations of artificial 
<100 satellites! 
Polar 
asymmetry n Oi 
Mean acceleration 
of gravity at 8 978,057.3 I. D. Zhongolovich, 1952 
equator 
Mean acceleration 
of gravity at milligals 8p 983,225.1 
poles (mgl) 


Difference in ac- 
celeration of 8p ~ 8e +5,167.8 
gravity at pole 
and at equator 


Difference in ac- 


celeration of gravity mel Sree as +30.2 I. D. Zhongolovich, 1952 
at equator 


Difference in accel- 


eration of gravity at &y ~-8s5 +30 I. D. Zhongolovich, 1952 
poles 


Mean acceleration 


of gravity for mel g 979,783.0 I. D. Zhongolovich, 1952 
entire surface of ter- 


restrial ellipsoid 


Mean radius km 


R 6,370.949 

Area of surface km? 5 510.0501 - 10° 
Volume km? V 1,083.1579 - 10° 
Mean density gr/cm? 6 5.5170 I. D. Zhongolovich, 1952 
Siderial 

rotational period sec le 86,164.09 
Angular rotational 

velocity rad/sec w 7.292116 - 10-5 
Mean equatorial 

rotational km/sec v 0.465 


velocity 
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THE EARTH: ITS MASS, DIMENSIONS AND OTHER RELATED QUANTITIES (Continued) 
TABLE A Continued 


Unit of Numerical 
Quantity Measurement Symbol Value Sources; Remarks’ 
Ratio of centri- 
fugal force to q ets 
attractive force 289 
at equator 
Ratio of centri- ; 
fugal force to Vo 0.0034677 = —— I. D. Zhongolovich, 1952 
force of gravity nee 
at equator 
Coefficients char- 
acterizing the radial Ky 0.966 Based on observations of arti- 
distribution of ficial satellites; several larger 
densities within K 0.331 values were given earlier’ 
the earth 
Radius of inertia km; propor- 
tion of mean 
radius R; 3,674.735 
0.5768 
Geocentric lati- 
tude of inertial $; SAAT: 
parallel 
Moment of inertia gr + cm? I 8.070 - 10*4 
Moment of 
rotation gr - cm?/sec tb, 5.885 - 10*° 
Relative true Aw 
secular braking = 2 -4.2-10°% 
of earth’s rota- per century 
tion due to 
tidal friction 
Relative proper Noe 
secular accel- —+ +1.4°- 10° 
eration of earth’s per century N. N. Pariyskiy, 1955 
rotation 
Relative observed ‘4 
secular braking tatoo -2.8-10 °° 
> Ww 
of earth’s per century 
rotation 
Mean rotational ae 
velocity of ter- cm/century ee ~5 Assumed in- B. Meyermann, 1928, 1928a 
restrial radius Z variability 
due to abyssal of mass (M) 
compression 4.5 and distri- N.N. Pariyskiy, 1955 
bution of 
masses (kK) 
Secular variation 
in potential gravi- erg/century AE a tjerlO>2 Assumed uniformity of com- 
tational energy of pression of entire planet. 
earth accompanying P. N. Kropotkin, 1948 and 
reduction of ter- A. T. Aslanyan, 1955 


restrial radius by 

5 cm and correspond- 
ing increase in earth’s 
kinetic energy 


1 On the basis of materials published in the Astron. J., Vol. 64, 1272, 1959. 


F-195 


THE EARTH: ITS MASS, DIMENSIONS AND OTHER RELATED QUANTITIES (Continued) 


TABLE A Continued 


Unit of Numerical 
Quantity Measurement Symbol Value Sources; Remarks' 

rT 
Probable value of . 

total energy of erg/century E, i) OKO With allowance for earthquakes, 

tectonic deforma- volcanic eruptions and other 

tion of earth forms of tectonic activity 

P. N. Kropotkin, 1948 


Secular loss of 


heat of earth erg/century A'E, iho TOP P. N. Kropotkin, 1948 
through radiation cal/century DEN OMS 
into space 


Portion of earth’s 
kinetic energy erg/century A"E, Osi 1052 Heiskanen, 1922 and 
transformed into cal/century O26 11022 de Sitter, 1927 
heat as a result 
of lunar and solar 
tides in the 


hydrosphere 
Difference in dura- 
tion of days in sec AP 0.0025 N. N. Pariyskiy, 1955 
March and August (March-Aug.) 
Corresponding rel- 
ative annual var- A*w 2.9) shine N.N. Pariyskiy, 1955 
iation in earth’s Ww 
rotational velocity (Aug.-March) 
Presumed varia- 
tion in earth’s cm A*R -9.2 
radius between (Aug.-March) 
August and March 
Annual variation 
in level of world cm Aho ~10 
ocean (Sept.-March) N. N. Pariyskiy, 1955 
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The Earth’s Lithosphere, Hydrosphere, Atmosphere and Biosphere 


Quantity 


Area of continents 


Area of world ocean 


Mean height of conti- 
nents above sea level 


Mean depth of world 
ocean 


Mean position of 
earth’s surface 
with respect to sea 
level 


Mean thickness of 
lithosphere within 
the limits of the 
continents 


Mean thickness of 
lithosphere within 
the limits of the 
ocean 


Mean rate of thick- 
ening of conti- 
nental lithosphere 


Mean rate of hori- 
zontal extension of 
continental 
lithosphere 

Mass of lithosphere 


Amount of water re- 


leased from the mantle 


and core in the course 
of geological time 


Total reserve of 
water in the mantle 


Present day content 
of free and bound 
water in the earth’s 
lithosphere 


Mass of hydrosphere 


Amount of oxygen bound 


in the earth’s crust 


Amount of free oxygen 


Unit of 
Measurement 


km?;in % of 
area of sur- 
face of earth 


km?; in % of 
area of sur- 
face of earth 


km 


km 


m/10° yr 


km/10° yr 


gr 


joa 


ihe 


fae 


gr 


gr 


gr 


TABLE B 


Symbol 


Sc 


my 


Mp 
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Numerical Value 


149 - 10° 
Pha ope 


361 - 10° 
70.8 


875 


=3794 


=2430 


35 


4.7 


10 - 40 


OS) = Ay) 


2.367 - 107° 


3.400 - 1074 


De Oe’ 


2.2 - 2.6 - 1074 
ES = 7h Ke 


1.664 - 1074 


eS O0REOss 


Pesa-e Oe 


Source 


E. Kossina, 1933 


E. Kossina, 1933 


E. Kossina, 1933 


Morskoy Atlas, Vol. II, 1953 


E. Kossina, 1933 


M. Yuing and F. Press, 1955 


Kh. Khess, 1955 


V. I. Popov, 1955 


V. I. Popov, 1955 


A. Poldervart, 1955 


Kalp, 1951 


A. P. Vinogradov, 1959 


Kalp, 1951 
A. Poldervart, 1955 


A. Poldervart, 1955 


A. Poldervart, 1955 


A. Poldervart, 1955 


The Earth’s Lithosphere, Hydrosphere, Atmosphere and Biosphere (Continued) 


TABLE B Continued 


Unit of 


Quantity Measurement Symbol Numerical Value 


Source 


a  V—K— 


Mass of atmosphere gr m, 5,136) 510%: 
Mass of biosphere gr my, 1.148 - 10’? 


Mass of living matter ie 
in the biosphere gr 3.6 - 10 


Density of living 
matter on dry land gr/cm? 0.1 


Density of living be 
matter in ocean gr/cm? 15-10 


ESTIMATED AGE OF EARTH 


TABLE C 


Age in billions 
Object of Study of years 


A. Poldervart, 1955 


A. Poldervart, 1955 


A. Poldervart, 1955 


A. Poldervart, 1955 


A. Poldervart, 1955 


Source 


Fossils of the most ancient 
organisms I 


Most ancient known terrestrial 
rocks: 
Mica (biotite) found within 3.6 
migmatites on the Kola Peninsula 
and at the Great Rapids of 
the Voron’ya River in 1958; 


Rock found in South Africa 4 
Lithosphere =A 
Earth ~§ 


"See Priroda, No. 11, 1960, p. 113. 
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L. Arens, 1955 


A. A. Polkanov and 
E. K. Gerling, 1961 


A. L. Heils, 1960' 
V. I. Baranov, 1958 


A P. Vinogradov, 
1959 and others 


tt 


Approximate Scale of Geologic Time,’ 
Based on the Data of Soviet Research, 1960. 


TABLE D 
Period or Beginning and end, in Approximate Duration, 
Era Epoch millions of years in millions of years 
Quaternian 
Contemporary 0 — 10,000 yrs + 8 — 12,000 years 
2,000 yrs 
Pleistocene 10,000 — 1,000,000 yrs 1 
+ 50,000 yrs 
Cenozoic ¢ Tertiary 
Pliocene : 1-10 9 
Miocene 10 — 25 15 
Oligocene 25 — 40 15 69 
Eocene 40 — 60 20 
Paleocene 60 — 70 10 $70 
~ Cretaceous 70 — 140 70 
Mesozoic { Jurassic ‘ 140 — 185 45 
Triassic 185000? 40 
Permian 225 — 270 45 
Carboniferous 270 — 320 50 
Devonian 320 — 400 80 
Paleozoic Silurian 400 — 420 20 
Ordovician 420 — 480 60 
Cambrian 480 — 570 90 
Pre-Cambrian IV (Riphean)* 570.2200 630 
Pre-Cambrian III (Proterozoic)? 1,200 — 1,900 700 
Pre-Cambrian II (Archean) 1,900 — 2,700 800 
Pre-Cambrian I (Catarchean) 2,700 — 3,500 800 
Pregeological era 3,500 — 5,000 1,500 


‘Based on the geochronological scale of the Commission for Determining the Absolute Age of Geological 
Formations, published in /zv. AN SSSR, Geological series, No. 10, 1960. 


? Proterozoic II. 
3 Proterozoic I. 


F-199 


ACCELERATION DUE TO GRAVITY AND LENGTH 
OF THE SECONDS PENDULUM 


For Sea Levet aT Various LATITUDES 


Based on the formula of the U. S. Coast and Geodetic Survey. The length of the 
simple pendulum whose period is two seconds, that is which beats seconds, is 
computed in each case from the corresponding value of the acceleration. 


Acceleration due to gravity Length of seconds pendulum 
Femi? [nie [om 


Latitude 


0 978.039 32.0878 99.0961 39.0141 
5 978.078 32.0891 99.1000 39.0157 
10 978.195 32.0929 99.1119 39.0204 
15 978.384 32.0991 99.1310 39.0279 
20 978.641 32.1076 99.1571 39.0382 
25 978.960 32.1180 99.1894 39.0509 
30 979.329 32.1302 99.2268 39.0656 
31 979.407 32.1327 
32 979.487 32.1353 
33 979.569 32.1380 
34 979.652 32.1407 
35 979.737 32,1435 99.2681 39.0819 
36 979.822 32.1463 
37 979.908 32.1491 
38 9791995 32.1520 
39 980.083 32.1549 
40 980.171 32.1578 99.3121 39.0992 
41 980.261 32.1607 
42 980.350 32.1636 
43 980.440 32.1666 
44 980.531 32.1696 
45 980.621 32.1725 99.3577 39.1171 
46 980.711 32.1755 
47 980.802 32.1785 
48 980.892 32.1814 
49 980.981 32.1844 
50 981.071 32.1873 99.4033 39.1351 
51 981.159 32.1902 
52 981.247 32.1931 
53 981.336 32.1960 
54 981.422 32.1988 
55 981.507 32.2016 99.4475 39.1525 
56 981.592 32.2044 
57 981.675 32.2071 
58 981.757 32.2098 
59 981.839 32.2125 
60 981.918 32.2151 99.4891 39.1689 
65 982.288 32.2272 99.5266 39.1836 
70 982.608 32.2377 99.5590 39.1964 
75 982.868 32.2463 99.5854 39.2068 
80 983.059 32.2525 99.6047 39.2144 
85 983.178 32.2564 99.6168 39.2191 
90 983.217 32.2577 99.6207 39.2207 


FREE AIR CORRECTION FOR ALTITUDE 


—0.0003086 cm/sec.*/m for altitude in meters. 
—0,000003086 ft./sec.*/ft. for altitude in feet. 


Altitude Correction Altitude Correction 
meters cm/sec.? feet ft./sec.? 


~0.0617 200 —0.000617 
300 0.000926 
400 0.001234 
500 0.001543 
600 0.001852 
700 0.002160 
800 0.002469 
900 0.002777 


DATA IN REGARD TO THE EARTH 


Quadrant of the equator, 10,019,150 meters, 6,225.60 miles. 
Quadrant of the meridian, 10,002,290 meters, 6,215.12 miles. 

1° latitude at the equator = 69.41 miles. 

1° latitude at the pole = 68.70 miles. 

Mean surface density of the continents, 2.67 g/cm’, 166.7 lb./ft.3 
Land area, 148.847 x 10° km?, 57.470 x 10° sq. mi. 

Ocean area, 361.254 x 10° km?, 139.480 x 10° sq. mi. 


DATA IN REGARD TO THE EARTH 
(Continued) 


Highest mountain, Everest, 8,840 meters, 29,003 ft. 

Greatest sea depth, 10,430 meters, 34,219 ft. 

Thermal gradient of the earth, higher at increasing depths, 30°C per km, 48°C 
per mi. (uncertain). 


THE COMMONER CHEMICAL ELEMENTS IN 
THE EARTH’S CRUST 


Reprinted from “Principles of Geochemistry” (1952) with the permission of 
Brian Mason, author, and John Wiley and Sons, publishers. 

The “‘Earth’s Crust” refers to the rocks only and does not include atmosphere or 
the oceans. The atom percent column is obtained by dividing the weight percent 
by the atomic weights and reducing to 100 %. The radius is the ionic radius. The 
volume percent is the atomic percent multiplied by {2r* and reducing to 100%. 


Weight % Ion Radius (A) 


46.60 62.55 1,32 


Element Volume % 


THE AVERAGE AMOUNTS OF THE ELEMENTS IN 
EARTH’S CRUST IN GRAMS PER METRIC TON 
OR PARTS PER MILLION 


Reprinted from ‘Principles of Geochemistry” (1952) with the permission of 
Brian Mason, author, and John Wiley and Sons, publishers. 


re) 466,000 N 46 Br 1.6 

Si 277,200 Ce 46 Ho 1.2 

Al 81,300 Sn 40 Eu ea 

Fe 50,000 ye 28 Sb 1? 

Ca 36,300 Nd 24 To es 0.9 
Na 28,300 Nb 24 Lu 0.8 

K 25,900 Co 23 Tl 0.6 
Mg 20,900 La 18 Hg 0.5 

Ti 4,400 Pb 16 I 0.3 

H 1,400 Ga 15 Bi 0.2 

P 1,180 Mo 15 Tm 0.2 
Mn 1,000 Th 12 Cd 0.15 

S 520 Cs tf Ag 0.1 

Cc 320 Ge 7 In 0.1 

cl 314 Sm 6.5 Se 0.09 
Rb 310 Gd 6.4 A 0.04 

F 300 Be 6 Pd 0.01 
Sr 300 Pr eB Pt 0.005 
Ba 250 Sc b Au 0.005 
Zr 220 As 5 He 0.003 
Cr 200 Hf 4.5 Te 0.002? 
WA 150 Dy 4.5 Rh 0.001 
Zn 132 U 4 Re 0.001 
Ni 80 B 3 Ir 0.001 
Cu 70 Yb 27 Os 0.001? 
W 69 Er 2.5 Ru 0.001? 
Li 65 Ta 2.1 


CHEMICAL COMPOSITION OF ROCKS 


Reprinted from ‘Sedimentary Rocks” (1948) with the permission of F. J. 
Pettijohn, author, and Harper Brothers, publishers. 


Average Average Average Average 
igneous rock shale sandstone | limestone 


58.10 78.33 


Average 
Element 


SOLAR SPECTRAL IRRADIANCE 


From NASA Technical Report R-351, “The Solar Constant and the Solar Spectrum Measured from a Research Aircraft”. Report 
edited by Matthew P. Thekaekara, Goddard Space Flight Center, Greenbelt, Maryland 20771. Discussion of previously reported values 
and of measurements and calculations leading to the following table are contained in the NASA Technical Report R-351. 


SOLAR SPECTRAL IRRADIANCE—PROPOSED STANDARD CURVE 


2 —Wavelength in microns 

P, —Solar spectral irradiance averaged over small bandwidth centered at A, in Watts cm~7p7! 
A,—Area under the solar spectral irradiance curve in the wavelength range 0 to 4, mW cm~? 
D,—Percentage of the solar constant associated with wavelengths shorter than A 

Solar Constant—135.30 mW cm ~?, or 1.940 cal min™! cm~? 


a P, WN D, a P, A, D, fi P, A, De 
0.120 0.000010 0.00059992 0.00044 0.475 ~—0.2044 25.6001 —*18.921 2.4 0.0064 129.695 95.858 
0.140 0.000003 0.00072999 0.00053 0.480 ~—0.2074 26.6296 ‘19.681 2.5 0.0054 130.285 96.294 
0.150 0.000007 0.00077999 0.00057 0.485—Ss«0«.1976 27.6421 20.430 2.6 0.0048 130.795 96.671 
0.160 0.000023 0.00092999 0.00068 0.490 _—0.1950 28.6236 21.155 2.7 0.0043 131.250 97.007 
0.170 0.000063 0.00135999 0.00100 0.495 —-0.1960 29.6011 21.878 2.8 0.00390 131.660 97.3103 
0.180 0.000125 0.00229999 0.00169 0.500 0.1942 30.5766 22.599 2.9 0.00350 132.030 97.5838 
0.190 0.000271 0.00427999 0.00316 0,505 0.1920 31.5421 23.312 3.0 0.00310 132.360 97.8277 
0.200 0.00107 0.010984 0.0081 0.510 0.1882  .32.4926 24.015 3.1 0.00260 132.645 98.0383 
0.210 0.00229 0.027784 0.0205 0.515 0.1833 33.4214 24.701 3.2 0.00226 132.888 98.2179 
0.220 0.00575 0.067984 0.0502 0.520 —-0.1833 34.3379 25.379 3.3 0.00192 133.097 98.3724 
0.225 0.00649 0.098584 0.0728 0.525 0.1852 35.2591 26.059 3.4 0.00166 133.276 98.5047 
0.230 0.00667 0.131484 0.0971 0.530 0.1842 36.1826 26.742 3.5 0.00146 133.432 98.6200 
0.235 0.00593 0.162984 0.1204 0.535 «0.1818 37.0976 27.418 3.6 0,00135 133.573 98.7238 
0.240 0.00630 0.193559 0.1430 0.540 0.1783 37.9979 28.084 3.7 0.00123 133.702 98.8192 
0.245 0.00723 0.227384 0.1680 0.545 0.1754 38.8821 28.737 3.8 0.00111 133.819 98.9056 
0.250 0.00704 0.263059 0.1944 0.550 0.1725 39.7519 29.380 3.9 0.00103 133.926 98.9847 
0.255 0.0104 0.306659 0.226 0.555 0.1720 40.6131 30.017 4.0 0.00095 134.025 99.0579 
0.260 (0.0130 0.365159 0.269 0.560 0.1695 41.4669 30.648 4.1 0.00087 134.116 99.1252 
0.265 «0.0185 0.443909 0.328 0.565 (0.1705 42.3169 31.276 4.2 0,00078 134.198 99.1861 
0.270 «0.0232 0.548159 0.405 0.570 0.1712 43.1711 31.907 4.3 0.00071 134.273 99.2412 
0.275. «0.0204 0.657159 0.485 0.575 0.1719 44.0289 32.541 4.4 0.00065 134.341 99.2915 
0.280 0.0222 0.763659 0.564 0.580  —0.1715 44.8874 33.176 4.5 0.00059 134.403 99.3373 
0.285 0.0315 0.897909 0.663 0.585 0.1712 45.7441 33.809 4.6 0.00053 134.459 99.3787 
0.290 0.0482 1.09715 0.810 0.590 (0.1700 46.5971 34.439 4.7 0.00048 134.509 99.4160 
0.295 0.0584 1.36365 1.007 0.595 0.1682 47.4426 35.064 4.8 0.00045 134.556 99.4504 
0.300 0.0514 1.63815 1.210 0.600  —0.1666 48.2796 35.683 4.9 0.00041 134.599 99.482195 
0.305 0.0603 1.91740 1.417 0.605  —-0.1647 49.1079 36.295 5.0  0.0003830 134.63905 99.511500 
0.310 0.0689 2.24040 1.655 0.610 0.1635 49.9284 36.902 6.0 0.0001750 134.91805 99.717708 
0.315 0.0764 2.60365 1.924 0.620 ~—<0.1602 51.5469 38.098 7.0 0.0000990 135.05505 99.818965 
0.320. ~—-0.0830 3.00215 2.218 0.630 — 0.1570 53.1329 39.270 8.0  0.0000600 135.13455 99.877723 
0.325 0.0975 3.45340 2.552 0.640 0.1544 54.6899 40.421 9.0  0,0000380 135.18355 99,913939 
0.330 0.1059 3.96190 2.928 0.650 0.1511 56.2174 41.550 10.0  0.0000250 135.21505 99.937220 
0.335 ~—«<0.1081 4.49690 3.323 0.660 0.1486 57.7159 42.657 11.0 0,0000170 135.23605 99.952742 
0.340 0.1074 5.03565 3.721 0.670 (0.1456 59.1869 43.744 12.0 0.000120 135.25055 99.963458 
0.345 0.1069 5.57140 4.117 0.680 0.1427 60.6284 44.810 13.0  0.0000087 135.26090 99.971108 
0.350 —0.1093 6.11190 4.517 0.690 0.1402 62.0429 45.855 14.0 0.0000055 135.26800 99.976356 
0.355 0.1083 6.65590 4.919 0.700 —-0.1369 63.4284 46.879 15.0  0.0000049 135.27320 99.980199 
0.360 —0.1068 7.19365 5.316 0.710 0.1344 64.7849 47.882 16.0  0,0000038 135.27755 99.983414 
0.365 «0.1132 7.14365 5.723 0.720 0.1314 66.1139 48.864 17.0 0.0000031 135.28100 99.985964 
0.370 ~—«.1181 8.32190 6.150 0.730 0.1290 67.4159 49.826 18.0  0.0000024 135.28375 99.987997 
0.375 0.1157 8.90640 6.582 0.740 0.1260 68.6909 50.769 19.0  0.0000020 135.28595 99.989623 
0.380 —*0.1120 9.47565 7.003 0.750 0.1235 69.9384 51.691 20.0  0,0000016 135.28775 99.990953 
0.385 0.1098 10.0301 ~ 7.413 0.800 0.1107 75.7934 56.018 25.0  0,000000610 135.29328 99.995036 
0.390 0.1098 10.5791 7.819 0.850 0.0988 81.0309 59.889 30.0 0.000000300 135.29555 99.996718 
0.395 0.1189 11.1509 8.241 0.900 0.0889 85.7234 63.358 35.0 0,000000160 135.29670 99.997568 
0.400 ~—-0.1429 11.8054 8.725 0.950 0.0835 90.0334 66.543 40.0  0.000000094 135.29734 99.998037 
0.405 0.1644 12.5736 9.293 1.000 0.0746 93.9859 69.464 50.0 0,000000038 135.29800 99,998525 
0.410 0.1751 13.4224 9.920 1.100 0.0592 ~—-:100.675 74.409 60.0 0.000000019 135.29828 99.998736 
0.415 0.1774 14.3036 10.571 1.200 0.0484 ~—-:106.055 78.385 80.0  0,000000007 135.29854 99.998928 
0.420. 0.1747 15.1839 11.222 1.300 0.0396 -~—110.455 81.637 100.0 0,000000003 135.29864 99.999002 
0.425 ~—-0.1693 16.0439 11.858 1.400 0.0336 ~—«114.115 84.342 1000.0 0 135.30000 100.000000 
0.430 ~—«0.1639 16.8769 12.473 1.500 0.0287 ~—«i117.230 86.645 

0.435 0.1663 17.7024 13.083 1.600 0.0244 ~—-119.885 88.607 

0.440 «0.1810 18.5706 13.725 1.700 0.0202. -—:122.115 90.255 

0.445 0.1922 19.5036 14.415 1.800 0.0159 —-123.920 91.589 

0.450 0.2006 20.4856 15.140 1.900 0.0126 + —:125.345 92.642 

0.455 0.2057 21.5014 15.891 2.000 0.0103 ‘126.490 93.489 

0.460 0.2066 22.5321 16.653 2.100  0,0090 ‘127.455 94.202 

0.465 —« 0.2048 23.5606 17.413 2.200 0.0079 ~—S-128.300 94.826 

0.470 —-0.2033 24.5809 18.167 2.300  0,0068 129.035 95.370 
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ELEMENTS PRESENT IN SOLUTION IN SEA 
WATER EXCLUDING DISSOLVED GASES 


Reprinted by permission of the publishers from “The Oceans” by Sverdrup, 
Johnson, and Fleming. Copyright. 1942, by Prentice-Hall, Inc. 


Concentration (grams/metric ton) 
or parts per million 


Element 


cl 

Na 10,561 

Mg 1,272 

S 884 

Ca 400 

K 380 

Br 65 

C (inorganic) 28 

Sr 13 

(SiO;) 0.01-7.0 

B 4.6 

Si 0.02-4.0 

C (organic) 1,2-3.0 

Al 0.16-1.9 

F 1.4 

N (as nitrate) 0.001-0.7 

N (as organic nitrogen) 0.03-0.2 

Rb 0.2 

Li 0.1 

P (as phosphate) >0.001-0.10 

Ba 0.05 

| 0.05 

N (as nitrite) 0.0001-0.05 

N (as ammonia) >0.005-0.05 

As (as arsenite) 0.003-0.024 

Fe 0.002-0.02 

P (as organic phosphorus) 0-0.016 

Zn 0.005-0.014 

Cu 0.001-0.09 

Mn 0.001-0.01 

Pb 0.004-0.005 

Se 0.004 

Sn 0.003 

Cs 0.002 (approximate) 

U 0.0001 5-0.0016 

Mo 0.0003-0.002 

Ga 0.0005 

Ni 0.000 10.0005 

Th <0.0005 

Ce 0.0004 

Vv 0.0003 

La 0.0003 

Y 0.0003 

Hg 0.00003 

Ag 0.0001 5-0.0003 

Bi 0.0002 

Co 0.0001 

Sc 0.00004 

Au 0.000004—0.000008 

Fe (in true solution) =<Ole 

Ra 2.10° ''-3.10~ '° 

Ge Present 

Ti Present 

WwW Present 

Cd Present in marine organisms 
Cr Present in marine organisms 
Tl Present in marine organisms 
Sb Present in marine organisms 
Zr Present in marine organisms 
Pt Present in marine organisms 


THE pH OF NATURAL MEDIA AND ITS RELATION 
TO THE PRECIPITATION OF HYDROXIDES 


Reprinted from ‘Principles of Geochemistry” (1952) with the permission of 
Brian Mason, author, and John Wiley and Sons, publishers. 


Precipitation of hydroxides Natural media 


Magnesium 


105 Alkali soils 10 
9) Bivalent manganese f9 
85 Seawater (8 
7 Bivalent iron River water 7 
6 Zinc copper Rain water 6 
5 Aluminum 5 
4 Peat water 4 
3) Trivalent iron Mine waters 3 
“s Acid thermal springs 2 

! 


PROPERTIES OF THE EARTH’S ATMOSPHERE 
AT ELEVATIONS UP TO 160 KILOMETERS 


The average atmosphere up to 160 km based on pressure and density data obtained 
on rocket flights above White Sands, New Mexico. 
Havens, Koll, and LaGow, Journal of Geophysical Research, March, 1952. 


Density Free Path 


gm/meters* 


Wer err h oe (ae UR ey Oe RE OO OC 


Transverse or 
distortional km/sec. 


Longitudinal or 
condensational km/sec. 


ATMOSPHERIC AND METEOROLOGICAL DATA 


Total mass of the atmosphere, estimated by Ekholm, 5.2 x 107! g, 11.4 x 10'® 
pounds, 5.70 x 10'° tons. 

Evidence of extent: twilight, 63 km, 39 mi.: meteors, 200 km, 124 mi.: aurora 
44-360 km, 27-224 mi. 


*Distance to Earth. 


STANDARD ATMOSPHERE 


U.S. Extension to International Civil Aviation Organization Standard 
Atmosphere, 1958 
The atmosphere was classified in 1958 into three altitude regions designated as 


a. Standard 0 to 32 standard geopotential kilometers 
b. Tentative 32 to 75 » ” ” 
c. Speculative 75 to 300 ” ”» ” 


Properties of the atmosphere were calculated as functions of geometric altitude 
as well as geopotential, the potential being established for the latitude where the 
acceleration of gravity has a sea-level value of 9.80665 meters per second per 
second. Symbols and abbreviations used in these tables are as follows: 


Altitude in geopotential measure 

Molecular-scale-temperature gradient 

Mean molecular weight of air 

Meter 

Standard geopotential meter 

Pressure 

Mass density 

Temperature in absolute thermodynamic scales 
Molecular-scale temperature in absolute thermodynamic scales 
= Altitude in geometric measure 


ee eS 
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STANDARD ATMOSPHERE (Continued) 


Relationship between Geopotential 
and Geometric Altitude 


The concept originally intreduced by Bjerknes expresses 
vertical displacement in units of geopotential. Geopotential at 
an altitude Z is the potential energy of a unit mass at that 
altitude relative to the potential energy of that same unit mass 
at sea level. Geopotential H of a point at altitude Z may be 
rigorously defined as the increase in potential energy of a unit 
mass lifted from mean sea level to Z against the local force 
of gravity. Mathematically this definition becomes, 


g Z 
GH = ae = g(Z)dZ 
in (7) 
where 
AE = increase in potential energy in joules, 
m = mass of the body in kilograms, 
g(Z) = acceleration of gravity in m sec~? expressed as a func- 
tion of Z, 
H = geopotential of a point at altitude Z, 
G = proportionality factor depending on the units of H. 


Solving this equation for H in terms of Z yields: 


nai {7 yzaz 
-af g(Z)dZ. 


The differential form of this relationship to be used later is 
GdH = g(Z)dZ. 


The basic unit of geopotential in these tables is one standard 
geopotential meter, m’, which is defined as 9.80665 m? sec~? and 
which is equal to the vertical distance through which a one- 
kilogram mass must be lifted against the local force of gravity 
to increase its potential energy by 9.80665 joules. If the 
acceleration of ‘gravity were constant at 9.80665 m sec”? over 
an altitude interval of one geometric meter, one standard 
geopotential meter would be exactly equal to one geometric 
meter; this condition is true within two parts in a million at 
45° 32’ 33” at sea level, where g is equal to 9.80665 m sec~?. 


Relationship between Temperature and 
Molecular-scale Temperature 


The molecular-scale temperature introduced by Minzner and 
Ripley is the defining atmospheric property of this Extension. 
This property is a composite of temperature and molecular 
weight, and is defined by the equation: 


1 
tu = (Gy) a 


where 


Tm 


temperature in the absolute thermodynamic scales, 
molecular-scale temperature in the absolute thermo- 
dynamic scales, 

M = molecular weight (nondimensional), 

M, = sea-level value of molecular weight. 

No direct measurements of temperature have been made at 
altitudes above those which are reached by balloons; instead, 
the temperature is derived from values of the velocity of sound, 
or by substitution of measured pressures or densities into the 
barometric equation. The molecular-scale temperature can be 
derived in this way without specifying the molecular weight, 
whereas the temperature can be derived only if the molecular 
weight is known. Since the molecular weight is not well known 
at altitudes above 90 km, the molecular-scale temperature is 
more precisely known than temperature. Thus, the intro- 
duction of molecular-scale temperature increases the validity 
of some of the tabulated properties while simultaneously 
decreasing the complexity of the mathematics relating the Desi 
atmospheric properties. The use of molecular-scale tempera 
ture also avoids the necessity for changing the defined atmos 
phere each time new values for the inadequately known 
molecular-weight distribution may be adopted. 


I tl 
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SEA LEVEL ATMOSPHERIC COMPOSITION FOR 
A DRY ATMOSPHERE? 


Molecular fraction, Molecular weight 


Constituent gas % (0 = 15.999,) 
Nitrogen (N,) 78.09 14.0067 
Oxygen (O,) 20.95 31.998, 
Argon (Ar) 0.93 39.94, 
Carbon dioxide (CO, ) 0.03 44.01 
Neon (Ne) Shel Ole 2051175 
Helium (He) 5024 Xel One 4.00260 
Krypton (Kr) TOLL Ome 83.80 
Hydrogen (H,) S10bXe Ojee 2.016 
Xenon (Xe) 8.0 x 10~° 131.30 
Ozone (O,) Ose Olas 47.999, 
Radon (Rn) 6.0, xe 0no* 222 


4These values are taken as standard and do not necessarily indicate the exact 
condition of the atmosphere. Ozone and radon particularly are known to vary at 
sea level and above, but these variations would not appreciably affect the value of 


M, 


oo 


SEA LEVEL VALUES OF ICAO ATMOSPHERE 


Property 


Collision frequency 
Conductivity, thermal 
Conductivity, thermal 
Conductivity, thermal 
Density , mass 


Density, mass 
Gravitational acceleration 
Kinematic viscosity 

Mean free path 

Molar volume 


Molar volume 
Molecular weight 
Number density 
Particle speed 


Metric units 


6.9204049 x 10° sec”! 

2.5339053,% 10.2.0 mas seers (cK) ee 
6.0532182 xX 10~© kcal m™ sec~? (°K)™! 
2.5838643 X 1073 kgf® sec"? (K)"! 
1.2250140 kg m~? 


0.12491666 kgf sec? m~* 
9.80665 m sec ~? 

1.4607413 x 10~* m? sec 
6.6317223 xX 10° m 
23.645444 m? (kg-mol) 


231.88259 m® [(kgf sec? m~')-mol] 
28.966 (dimensionless) 

25947552 10X01.02 > mine 

458.94204 m sec! 


Pressure 0.760 m Hg 
Pressure 1,013.2500 mbar 
Pressure 101,325.00 nt m~? 
Pressure 10,332.275 kgf m ~? 
Scale height 8,434.4134 m 


Sound speed 


Specific weight 
Specific weight 


340,29205 m sec”! 


12.013284 kg m~? sec ~? 
1.2250140 kef m~? 


Temperature 15.0°C 
Temperature, absolute 288.16 K 
Temperature, molecular scale 288.16 K 


Viscosity, coefficient of 
Viscosity, coefficient of 


4kpf = kilogram (force) 


1.7894285 x 1075 kgm™ sec™! 
1.8247093 x 10~° kgf sec m~? 
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STANDARD ATMOSPHERE (Continued) 


Abbreviated Metric Table of the U. S. Extension to the ICAO Standard Atmosphere 


—5,000 : ; 320. A OMe lL Os 1.9312 

0 0 Sites 288.16 | 288.16 | 28.966 | 1.01325 X 10 1.2250 
11,000 11,019 .067 ois pi 216.66 | 216.66 | 28.966 | 2.2632 X 10? 3.6391 X 104 
20 ,000 20,063 . 124 Po! 216.66 | 216.66 | 28.966 | 5.4748 X 10! 8.8034 X 1072 
25 ,000 25 ,098.710 ari 216.66 | 216.66 | 28.966 | 2.4886 X 10! 4.0016 X 107-2 
32,000 32,161.906 eee 237.66 | 237.66 | 28.966 | 8.6776 X 10° 1.2721 <1 Cs 
47 ,000 47 ,350.101 A ta 282.66 | 282.66 | 28.966 | 1.2044 X 10° | 1.4845 X 10° 
53,000 53, 445.620 ook 282.66 | 282.66 | 28.966 | 5.8320 X 107! | 7.1881 X 10 
75,000 75 ,895 . 488 fea 196.86 | 196.86 | 28.966 | 2.452. X 10-2 | 4.339 X 10-5 
90,000 91,292.601 oe 196.86 | 196.86 | 28.966 | 1.815 107% | 3.213 X 10-8 
126,000 128 548.193 ile 322.86 | 273.6 | 24.54 1.451 = X'1075 | 1. 6663s cuties 
175,000 179 954.614 eae 812.86 | 669.0 | 23.84 | 6.190 1077 | 2.655 X 107? 
300,000 314, 862.257 Bras 1,537.86 | 973.5 18.34 1.447. X10-* | 3.279 XA0>8 


Abbreviated English Table of the U. S. Extension to the ICAO Standard Atmosphere 


Pp 
slugs ft~# 
—16, 404. 188 188 .7110 X 103 | 3.7457 & 1078 
0 688 .688 28.966] 2.1162 X 103 | 2.3769 x 1073 
—0.003566160 
36,089 .239 36, 151.798 389.988] 389.988/28.966] 4.7268 x 102 | 7.0611 X 10-4 
zero 
65, 616.798 65, 823.897 389.988] 389.988/28.966] 1.1548 x 102 | 1.7251 X 10-4 
zero 
82 ,020.997 82, 344.849 389.988} 389.988/28.966] 3.1975 K 10! | 7.7644 x 1075 
+0 .001645920 
104,986.877 | 105,518.055 427.788} 427.788 28.966] 1.8124 x 10! | 2.4682 x 10-5 
+0.901645920 
154,199.475 | 155,348.103 508.788] 508.788,28.966| 2.5155 x 10° | 2.8803 x 10-8 
zero 
173,884.514 | 175,346.523 ettye 508.788] 508.788/28.966| 1.2180 x 10° | 1.3947 x 10-6 
—(). 6 
246,062.992 | 249,000.945 354.348] 354.348)28.966| 5.121 x 10-2|8.420 x 1078 
zero 
295,275.591 | 299,516.408 354.348] 354.348/28.966| 3.792 x 10-3| 6.234 x 10-9 
+0.001920240 
413,385.827 | 421,746.041 581.148} 492.4 |24.54 | 3.031 x 10-5|3.038 x 10-1 
+0.005486400 
574,146.982 | 590,402.278 1,463 .148]1,204.000)23.84 | 1.293 x 10-°|5.147 x 10718 
+0 .003182112 | 
984,251.969 |1,033,012.654 2,768.148/1.752.000/18.3 13.023 x 10-816.362 Xx 10-15 


STANDARD ATMOSPHERE (Continued) 


TEMPERATURE IN °C 
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MEAN MOLECULAR WEIGHT (dimenstoniess) 
MEAN MOLECULAR WEIGHT VS ALTITUDE 
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STANDARD ATMOSPHERE (Continued) 
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SOUND SPEED IN m sec-! 


SPEED OF SOUND VS. ALTITUDE 
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MEAN FREE PATH VS. ALTITUDE 


Minas OF MEAN FREE PATH IN 


3-4 3-2 


HaSO TASC saNcc: 
PEP PAS 


SUZLINOTIN mince Keone a peaite 


LOG\q OF COLLISION FREQUENCY IN secu! 


COLLISION FREQUENCY VS ALTITUDE 


F-210 


oP BP PA i 
280 300 280 
te) w 
= 260 doe © 260 
~ 260 + 
% 240 3 240 
2) 
= Ww = 
Kt220 
200 z ~ 200 
: Si Sorat 
180 ~ 
c 68 = bis0 c 160 
2 160 = 160 &!60 
° 
W140 140 2 140 
g '20 M 120 pe 
2100 2 +1400 z= 100 
- = 5 
” 80 a+ @0 " 80 
z Z = 
wy 60 =+ 60 w 60 
[2] =| [=] 
40 <}+ 40 = 40 
ra rat 
eet |ael  me top| emer 
r) re) ) 
ee a ae ee oe ape, 


400 


STANDARD ATMOSPHERE (Continued) 
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ACCELERATION OF GRAVITY IN m sec® 


ACCELERATION OF GRAVITY 
VS. ALTITUDE 


Angular Radius of Halos and Rainbows 


MOLECULAR CONSTANTS 


The following gives the arithmetical average velocity, 
the mean free path, molecular diameter and collision 


frequency for the temperatures indicated and at 
standard pressure, 760 mm Hg. except as otherwise stated. 


Coronae due to small water drops................ 1° to 10° 
Small dane due to 60° aors of ice oe Peart ae i ar 
Large halo, due to 90° angles of ice crystals....... 46 verage velocity ° 
Rambow primary weak seeds ee ee Few ae 41° 20’ in cm/sec. Mean free path in cm at 75 cm Hg. 
Rain bow; SCONGALY Ferries clei ashes: clas els ale o50 a oles 52° 157 G 

as Boltzmann Meyer 

o°c 20°C |; 
0° Cc 20° C 20° C 


Solar Constant 
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‘ parr, : Alp EYES SAE: AA 7C102|\ "4 6391102 jars Se. tee aletocicnees tach 8 Wilaw sve 
The energy falling og one sq. cm. area at normal incidence, outside Ammonia........... 583 604 
the earth's atmosphere, at the mean distance of the earth from the sun, Argon.... ee es 395 
* equals: 2.00 small calories per minute. ‘lhis value varies t2%. Carbon monoxide.... 471 
Carbon dioxide...... 376 
Helium 1252 
Hydrogen 1755 
ypton 272 
Mercury 176 
eon. 557 
Nitrogen 471 
ygen. 440 
Water vapo 587 
enon, tee ean oe. 218 
COMPONENTS OF ATMOSPHERIC AIR 
(Exclusive of water vapor) 
Constituent Content (per cent) Content (ppm) 
by volume by volume Collision 
sce 7y + 7 Gas frequency From van 
Ne 78.084 + 0.004 ae coon lis geet: |ider Waal's |. cheat 
Oz 20.946 + 0.002 Y | equation | conductivity 
CO, 0.033 + 0.001 
C 
a 0.934 + 0.001 Ammonia..........0...005- 9150108 | 2.97x10-* | 3.08x104 |..... 
Ne 18.18 + 0.04 Argon'tst eee) eae 000 2.88 2.86 10-* 
He 5.24 + 0.004 oe eo Ee ys res os ouenee 
arbon dioxide............. 34 3.40 
Kr LAs OOL Helium... 4540 1.90 230 
Xe 0.087 + 0.001 Hydrogen... 22... 10060 2.40 2.32 
H, 0.5 noe amen tates Seto alte Sante cece |) a-ouiesie cures 3.14 
CH, 2 ercury SURE Dial arate reievale (ot S(ssareMM liens peta miacesecayy At elyatramcaveussen Up) Ok Fe” IN wisaterene-cueleta 
Nitrogen. <5 \-. oars «isigiete 5070 3.15 3.53 
N.O 0.5 + 0.1 FEON-E ese cercrcrn: 4430 CR yal RL ee paral heh aria ap 
Kenoncnsnneenecoe ese Leese esse. [ceewehwme 3.42 


ATMOSPHERIC ELECTRICITY 


HANS DOLEZALEK 


The “Classical Picture” is a group of hypotheses to explain the electrification 
of the atmosphere, the main hypothesis assuming that the ionosphere is charged 
by the thunderstorms to a high positive potential everywhere the same but varying 
in time. The classical picture is probably fundamentally correct but it has never 
been proven and probably requires supplements and corrections. In particular, 
extraterrestrial influences probably have to be admitted. 


Fair-weather electricity. Electrically, a fair-weather situation is given when the 
activity of local generators is low. Usually, this is supposed to be the case when 
there are no hydrometeors (rain, snow, hail, fog, droplets) and no highly charged 
dust in the air, cloudiness not more than 3/10 and not concentrated overhead, 
wind speed below 5 m/s (no white caps on sea). Under these conditions the 
atmospheric electric parameters over land have the average or typical values as 
shown in the table. 


ELECTRICAL PARAMETERS OF THE CLEAR (FAIR-WEATHER) ATMOSPHERE, PERTINENT TO THE CLASSICAL 
PICTURE OF ATM. ELECTRICITY 


All currents and fields listed are part of the global circuit, i.e., circuits of local generators are not included. Values are subject to variations due to latitude and altitude of 
the point of observation above sea level, locality with respect to sources of disturbances, meteorological and climatological factors, and man-made changes. 


Part of atmosphere Resistances, R, in Conductances, G,in Capacitances, C, in 
for which the values are Currents, I, in A; Potential Differences, Q; Columnar resis- ~'; Columnar con- Fe Columnar capaci- : 
calculated (Elements and current densities, U, in V; field strength tances, R,, in 2m’; ductances G,, in tances, C., in x m~? Time constants rt, 
are in free, cloudless i, in A/m? Ein V/m; U =Oatsea and resistivities, p, Q-'m~?;totalcon- and capacitivities, e, in seconds 
atmosphere): level inQm ductivities, ),in Q~' inFm“'! 
m 


SSS 060606060 NSS 


Volume element at about 


sea level, one cubic meter t= Sax 10552 Eg = 1.2. x 107* po =4 x 10! Vo= 2.5 x0e > & = 8.9 x 107 *2* tT = 3.6 x 10? 
Lower column of | m? 

cross section from sea at upper end: 

level to 2 km height same as above Wp =1:8 a0" Rope 68x 107% Gey = 17107" Cy = 4.4 met tS ox 107 
Volume element at about 

2 km height, 1 m?* same as above Fou 0:0 10> pres x 1080 ¥2 =4.5 x 10° '* €, =8.9 x 10° t. =2 x 10? 
Center column of | m? 

cross section from 2 to at upper end: 

12 km same as above Us; = 3.15 x 105 Ree = 4:5) 10° Gai 10a Cc = 8:8 5x 10 a5 To ee) x10 
Volume element at about 

12 km height, | m? same as above E,, =4.2 x 10° Pir = 1.3 x 1022 Yi2 = 4.0 x 107 '3 &:, =8.9 x 10> *7 7 aseonve x 10! 
Upper column of 1 m? 

cross section from 12 to at upper end: 

65 km height same as above U, =3.5 x 10° Reve O22 Groa2 10! Coy = 1.67 x 1072© te = 6.7 10° 
Whole column of | m? 

cross section from 0 to at upper end: 

65 km height same as above Ui s.01 10> Re = 1.20% 10"8 Ges88 10542 C, = 136 xAgets E164 x 10? 
Total spherical capacitor 

area: 5 x 10'* m? 1 =1.5 x 10° U =3.5 x 105* R =2.4 x 10? G =4.2 x 1073 C =6.8 x 107? t = 1.64 x 10! 


Values with a star, *, are rough average values from measurement. A star in parentheses, (*), points to a typical value from one or a few measurements. All other 
values have been calculated from starred values, under the assumption, that at 2 km 50% and at 12 km 90 % of the columnar resistance is reached. Voltage drop along one 
of the partial columns can be calculated by subtracting the value for the lower column from that of the upper one. Columnar resistances, conductances, and capacitances 
are valid for that particular part of the column which is indicated at left. Capacitances are calculated with the formula for plate capacitors, and this fact must be con- 
sidered also for the time constants for columns. 


According to measurements, U, the potential difference between 0m and 65 km may vary by a factor of approx. 2 (two). The total columnar resistance, R,, is 
estimated to vary up to a factor of 3 (three), the variation being due to either reduction of conductivity in the exchange layer (about lowest 2 km of this table) or to the 
presence of high mountains, in both cases the variation is caused in the troposphere. Smaller variations in the stratosphere and mesosphere discussed because of aerosol 
there. The air-earth current density in fair-weather varies by a factor of 3 to 6 accordingly. Conductivity near the ground varies by a factor of about 3 (three) but only 
decreasing, increase of conductivity due to extraordinary radioactivity is a singular event. The field strength near the ground varies as a consequence of variations of air- 
earth current density and conductivity from about 1/3 to about 10 of the value quoted in the table. Conductivity near the ground shows a diurnal and an annual variation 
which depends strongly on the locality; air-earth current density shows a diurnal and annual variation because the earth-ionosphere potential difference undergoes such 
variations, and because also the columnar resistance is supposed to have a diurnal and probably an annual variation. 


Conductivities and air-earth current densities on high mountains are by factors of up to 10 greater than at sea level. Conductivity decreases when atmospheric 


sete) increases. Values for space charges not quoted because measurements are too few to allow calculation of average values. Values of parameters over the oceans 
still rather uncertain. 


lons. Ionization rate at ground level over land: from radioactive substances Contribution from radioactive material over land decreases with altitude in 
in the ground: 4.0; from radioactive substances in the air: 4.6; from cosmic __ the free air, from cosmic radiation increases (up to a certain level) and depends on 
radiation 1,5-1.8, total (10.1-10.4) x 10° ion pairs per m? and sec. Over ocean far _ latitude. Number densities of fast ions over land and ocean average at (4-5) x 10° 
from shore: cosmic radiation only, but in spite of smaller ionization over the | m~°, varying with height by only about one order of magnitude up to ionospheric 
ocean conductivity is nearly equal to that over land because of longer ion life  C-layer. Their life time varies from about 10s in aerosol-rich air to 300 s in pure 


time (a consequence of smaller aerosol density). air. All values quoted are approximate averages. 
lon classes in lower atmosphere Designation Mobilities in m2/(Vs) Size ranges, radii in m 
Primary atmospheric ions: Fast ions (also called small or ke 1064 t < 6.47% 107° 
light ions) < 
Secondary atmospheric ions: Fast intermediate ions es az 
a I LORS kewl Oa2 6.6 eee! < 738% 10-9 
slow ions (also called large or Slow intermediate ions 10-2 >k > 107! 7.8 foes 3 : = He x oo 
heavy ions Langevin ions I tienes} fe te) 2.5 x 10°9 <receo ee a 
Ultralarge ions kiao's 5.7 x 107? een eee 
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ATMOSPHERIC ELECTRICITY (Continued) 


Electric conduction current in atmosphere carried nearly exclusively by the 
fast ions because number densities of the intermediate ions generally one order 
of magnitude smaller. 

Nature of ions in pure air (“Standard Atmosphere”): initially all molecules 
are ionized with equal probability according to their abundance, but within 
nanoseconds these ions transform into the “fast ions” with the following composi- 
tion: 


positive ions: (H,O)*(H,O), 


negative ions: O;(H,O),, or CO;(H,0),; 


the n depending on atmospheric temperature and water vapor pressure, varies 
very often in the life time of an ion. Most probable values of n for positive ions: 
troposphere 6 or 7, stratosphere 4, mesosphere 3 or 2. 


Thunderstorm electricity. Clouds are generally more or less electrified. In 
thunderstorms, mechanical, thermodynamical and maybe chemical energy is 
transformed into electrical energy (generator) with separate poles. Most thunder- 


storms have during most of their life time (phases: development 10-20, mature 
15-30, decay 30 min) a positive charge center above and a negative one below, 
probably another positive one near the base. Electrification occurs (according to 
processes not yet fully understood) in periods of tens of minutes and spaces of 
about | km’, and there may be several such centers in a cloud. Thunderclouds 
mostly reach beyond freezing level, in moderate latitudes from about 3 to 10 km, 
in the tropics often up to 16-20 km, seldom more. 1000 to 2000 thunderstorms 
active at any time. Updrafts in storms up to 30 m/s. Water content 10°—10° kg. 
Total energy about 10'* joule, electric energy 10'!7-10'° J. Electric potential vs. 
ground at negative and positive charge centers: minus and plus 10-100 MV, resp.; 
field strength not yet measured reliably. Electric resistances of an atmospheric 
vertical column of 50 km? cross section: several 100 MQ each between ground and 
negative center, negative and positive center, and positive center and ionosphere. 
Total current flowing upwards towards ionosphere derived from (still unsufficient) 
measurements of current densities: 0.5—2 A per thunderstorm cell. Current below 
cloud carried by conduction by fair-weather ions, conduction by corona ions, 
convection by vertical winds, precipitation, and lightning. Field strength at ground 
under storm: varying in strength and polarity, often 10 kV/m and more. 


Atmospheric Electricity by H. Israél. Tabular material reproduced from this publication. Permission received from Israel Program for Scientific Translations. 


Lightning, during its life time of up to a second, undergoes numerous variations 
and all its parameters change by orders of magnitude in these. Also, there are 
many different forms of lightning. Even disregarding particular forms such as 
ball lightning, we find at least four classification criteria which, taken together, 
give a great number of differences: intercloud, intracloud, and cloud-to-ground 
discharges and combinations of these: short high-current and long low-current 
flashes; lightnings beginning in the cloud and moving towards ground, and light- 
nings moving upwards; lightnings lowering positive and lightnings lowering 
negative charges, and those which do first the one and then the other. The usual 
cloud-to-ground lightning begins with a stepped leader of low luminosity, probably 
a meter or so in diameter, followed by a return stroke with a diameter in the order 
of centimeters, temperatures of about 30,000 K, and pressures of up to a MN/m?. 
After this, a dart leader may again move downwards causing a second return 
stroke. This may repeat several times (multiple stroke flash). 

Typical voltage drop in ground or other conductors after lightning impact 
in the neighborhood: 10 kV/m (dangerous!). 

Intracloud lightnings observed with up to 100 km length. 

There are probably about 100 lightnings occurring on earth at any time. 
Lightning frequency over oceans only about 1/10 from that over continents. 
Diurnal variations on continents show maximum in late afternoon and early 
evening, over oceans late evening until after midnight. 

Energy delivered to a stroke about 100 kJ/m. 

Upward lightnings initiated mostly from high masts and towers and mountains. 
Over flat terrain mostly downward flashes, probably generally met by short 
(decameters) upwards moving darts. 

Height from which a lightning points at a target probably several decameters, 
depending on conductivity distribution in ground. 

Long-lasting low-current (hundreds of amperes) flashes more dangerous to 
man and more damaging to objects (forest fires) than short high-current flashes. 


Sferics, etc. Lightning generates a sudden variation of electric field (decreasing 
with r- >), a quickly varying magnetic field (r- 7) and an electromagnetic radiation 
(r~') from a few hertz (in case of excitation of ionosphere-earth resonance range 
around the globe) through VLF (maximum intensity, range up to 10 Mm and 
more depending on direction and time of day) into VHF. Main frequency of 
thunder about 200 Hz. 


Data for a normal cloud-to-ground lightning discharge bringing negative 
charge to earth. The values listed are intended to convey a rough feeling for the 
various physical parameters of lightning. No great accuracy is claimed since the 
results of different investigators are often not in good agreement. These values 
may in fact, depend on the particular environment in which the lightning discharge 
is generated. The choice of some of the entries in the table is arbitrary. 


Minimum* Representative Maximum* 
Stepped leader 

Length of step, m 3 50 200 
Time interval between steps, 

psec 30 50 125 
Average velocity of 

propagation of stepped 

leader, m/sect 1.0 x 10° 15) x 102 2.6 x 10° 


Charge deposited on 
stepped-leader channel, 
coulombs 3 5 20 
Dart leader 
Velocity of propagation, 
m/sect 
Charge deposited on 
dart-leader channel, 
coulombs 0.2 ° 1 6 
Return stroket 
Velocity of propagation, 


1.0 x 10° 2.0 x 10° 2.1 x 10’ 


m/sect 2.0 x 10’ 5.0 x 10’ 1.4 x 10° 
Current rate of increase, 

kA/ psec § <! 10 >80 
Time to peak current, usec§ <1 2 30 
Peak current, kA § 10-20 110 


Time to half of peak current 

psec 10 40 250 
Charge transferred excluding 

continuing current, 


coulombs 0.2 2.5 20 

Channel length, km 2 5 14 
Lightning flash 

Number of strokes per flash 1 34 26 


Time interval between strokes 
in absence of continuing 


current, msec 3 40 100 
Time duration of flash, sec 107? 0.2 24 
Charge transferred including 

continuing current, 

coulombs 3 25 90 


* The words maximum and minimum are used in the sense that most measured 
values fall between these limits. 

+ Velocities of propagation are generally determined from photographic data and 
thus represent “two-dimensional”’ velocities. Since many lightning flashes are 
not vertical, values stated are probably slight underestimates of actual values. 

t First return strokes have slower average velocities of propagation, slower current 
rates of increase, longer times to current peak, and generally larger charge trans- 
fer than subsequent return strokes in a flash. 

§ Current measurements are made at the ground. 

4 A lightning flash lasting 15 to 20 sec has been reported by Godlonton (1896). 


Lightning by M. A. Uman, Table 1.1, page 4. Tabular material reproduced from this publication. Permission received from McGraw-Hill Book Company. 
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CRYSTAL IONIC RADII OF THE ELEMENTS 


Numerical values of the radii of the ions may vary depending on how they were measured. They may 
have been calculated from wavefunctions and determined from the lattice spacings or crystal structure 
of various salts. Different values are obtained depending on the kind of salt used or the method of calcu- 
lating. Data for many of the rare-earth ions were furnished by F. H. Spedding and K. Gschneidner. 


Atomic | Radius Ele- Cheree Atomic | Radius 
number} in A ment are) number | in A 


Ac 43 89 1.18 Fe 2 26 0.74 Os +4 76 0.88 
Ag +1 47 1.26 +3 0.64 +6 0.69 
+2 0.89 Fr +1 87 Fe S0mh: 2p —3 15 2042 

Al +3 13 O51. (Ga +1 31 0.81 +3 0.44 
Am +3 95 1.07 +3 0.62 +5 0.35 
+4 0.92 Gd +3 64 0.938 Pa +3 91 iis 

Ar +1 18 1.54™ Ge —4 32 72 +4 0.98 
As —3 33 00 94 +2 0.73 +5 0.89 
+3 0.58 +4 0.53 Pb +2 82 1.20 

+5 0.46 oH = i 1.54 +4 0.84 

At +7 85 0.62 Hf +4 72 0.78 Pd +2 46 0.80 
Au +1 79 1.37 Hg +1 80 1°27 +4 0.65 
+3 0.85 oy) 1.10 Pm +3 61 0.979 

B +1 5 0.35 Ho +3 67 0.894 Po +6 84 0.67 
+3 0.23 I —1 53 vf Dee AAS +3 59 1.013 

Ba +1 56 1.53 +5 0.62 +4 0.90 
+2 1.34 +7 0.50 Pt +2 78 0.80 

Be +1 4 0.44 In +3 49 0.81 +4 0.65 
+2 0.35 Ir +4 77 0.68 Pu +3 94 1.08 

Bi +1 83 0.98 K +1 19 1.33 sey 0.93 
+3 0.96 La +1 57 1.39 Ra +2 88 1.43 

+5 0.74 +3 1.016 Rb +1 37 1.47 

Br —1 35 1.96 Li +1 3 0.68 Re +4 75 0.72 
+5 0.477" La +3 71 0.85 +7 0.56 

+7 0.39 Mg a | 12 0.82% GR +3 45 0.68 

ic —4 6 2.60 +2 0.66 Ru +4 44 0.67 
+4 0.16 Mn +2 25 0.80 § —2 16 1.84 

Ca +1 20 1.18 +3 0.66 +2 2.19 
+2 0.99 +4 0.60 +4 0.37 

Cd +1 48 1.14 +7 0.46 +6 0.30 
+2 0.97 Mo +1 42 0.93 Sb —3 51 2.45 

Ce +1 58 Wy +4 0.70 +3 0.76 
+3 1.034 +6 0.62 +5 0.62 
ks +4 0.92 N =o 7 1271 286 +3 21 0.732 
—1 17 1.81 +1 0.25 Se —2 34 1.91 

+5 0.34 +3 0.16 =] 2.32 

+7 0.27 +5 0.13 +1 0.66 

Co +2 27 OiZ2ee oN its, |) ee 1.43 +4 0.50 
: +3 0.63 Na +1 11 0.97 +6 0.42 
r +1 24 0.81 Nb +1 41 1.00 Si —4 14 2/71 
+2 0.89 +4 0.74 a 3.84 

+3 0.63 +5 0.69 +1 0.65 

eo fe 0.52 Nd +3 60 0.995 +4 0.42 
ae ae a aon hs +1 10 | 1.12 Sm +3 62 | 0.964 
ts oe mY +2 28 0.69 Sn —4 50 2.94 

ms : p +3 93 1.10 =) 3.70 
y +3 66 0.908 +4 0.95 +2 0.93 
Es +3 | 68 | 0.881 47 0.71 +4 0.71 
u es 63 et O - 84 2829 ecSr +2 38 | 1.12 
© as ‘ sph ; 12°76 egy +5 73 0.68 
ae, See + 07227 Tb +3 65 0.923 

+6 0.09 +4 0.84 
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CRYSTAL IONIC RADIT OF THE ELEMENTS (Continued) 


Ele- Atomic | Radius’ Ele- Atomic | Radius Ele- Atomic | Radius 


ment Charge number| in A ment Charge number] in A ment Charge number | in A 

Tec +7 43 0.979 Ti +4 0.68 W +4 74 0.70 

Te —2 52 PAA 4M) +1 81 1.47 +6 0.62 
-1 2.50 +3 0.95 Ve +3 39 0.893 
= 0.82 Tm +3 69 0.87 Yb +2 70 0.93 
+4 0.70 U +4 92 0.97 +3 0.858 
+6 0.56 +6 0.80 Zn +1 30 0.88 

Th +4 90 1.02 V +2 23 0.88 +2 0.74 

Ti +1 22 0.96 +3 0.74 Zr +1 40 1.09 
+2 0.94 +4 0.63 +4 0.79 
+3 0.76 +5 0.59 
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BOND LENGTHS BETWEEN CARBON 
AND OTHER ELEMENTS 


Prepared by Olga Kennard. 


The tables are based on bond distance determinations, by 
experimental methods, mainly X-ray and electron diffraction, 
and include values published up to January 1, 1956. In the 

resent tables, for the sake of completeness individual values of 
Band distances of lower accuracy are quoted with limits of error 
indicated where possible. Values for tungsten and bismuth 
should be treated with particular caution. 

According to the statistical theory of errors if an average 
quantity @ and a standard deviation o can be evaluated there 
is a 95% probability that the true value lies within the interval 
j +20. Too much reliance should, however, not be placed 
on o values in bond distance determinations since the derivation 
of these certain sources of error may have been neglected. 


Values of the bond lengths and the limits of error are each 
given in Angstrom units. 


Reproduced by permission from International Tables for 
X-ray Crystallography. 


BOND LENGTHS BETWEEN CARBON AND OTHER ELEMENTS 


Reference: HCP and ‘‘Tables of interatomic distances’’ Chem. Soc. of London, 1958 


Group Bond type Element 
I H** 
All types 1,056 — 1.115 
gi Be Hg 
1.93 250 ie te 0 NG || ee 
III B Al In 
1.56 + 0.01 /2.24 + 0.04 |2.16 + 0.04 
IV C** G Si Ss 
Ate XH) 1,54 — 1.20 : i 4 
Alkyls 3XHa 1.98 + 0.03 |1.865 + 0.008/2.143 + 0. 
Aryl (CsHsX Ha) 184. + 0.01 eee sed ee 
Neg. Subst. (CHsXCls) 1.88 + 0.01 |2.18 + 0.02 
V ae Nee > Pan S i. Dien 
All types 147 —1.1 +8 g + 
7 Paraffinic (CH3)3X 1.87 + 0.02 |/1.98 + 0.02 |2.202 + 0.016 2.30* 
I O** S** Cr Se T 
‘, ; e Mo Ww 
vi 1.43 — 1.15 |1.81 — 1.55 |1.92 + 0.04 |1.98 — 1.71 |2.05 + 0.14/2.08 + 0.04/2.06 + 0.01* 
c j F Gl Br I 
Pray (monosubstituted) |1.381 + 0.005/1.767 + 0.002/1.937 + 0.003/2.135 + 0.01 
32 
Soe (disubstituted) 1.334 + 0.004/1.767 + 0.002)1.937 + 0.003)2.135 + 0.1 
2442 
Olefinic (CH2:CHX) 1.32; + 0.1 |1.72 + 0.01 /1.89 + 0.01 |2.092 + 0.00 
I 32; 0.1 |1.72 +0.01 /1.89 +0. .092 + 0.005 
Aromatic (CsHsX) _ 1.30 + 0.01 |1.70 + 0.01 |1.85 +0.01 |2.05 +0.01 
Acetylenic (HC:CX) 1.635 + 0.004|1.79; + 0.01 |1.99 + 0.02 
VIII Fe Peo Ni Pd 
1.84 + 0.02 |1.83 + 0.02 |1.82 + 0.03 |2.27 + 0.04 


* Error uncertain. 
** See following individual tables. 


CARBON-CARBON 
eng Bond Double Bond 
araffinic 1.541 +0.003 (1) Si 

} 4 : +0. imple 
In diamond (18°C) 1.54452 + 0.00014 (2) Partial triple bond, e.g. CH2:C:CH;, 
Partial Double Bond 

: ; Triple Bond 

(1) Pocreaine gt one pace presence of (1) Simple e.g. CoH» 

carbon carbon double bond, e.g. (CH : jugated : 

C:CH2; or of aromatic ring Bs oa at goed Se CHEE ae 
S ae, wee : a 153 +0.01 

rtening in presence of a carbon oxy- CARBON-HYD 
gen double bond e.g. CH;CHO 1.516 + 0.005 (1) Paraffinic (a) in methane ete 


(3) Shortening in presence of two carbon- 


oxygen double bonds, e.g. (CO2H)2 1.49 +0.01 b) in monosubstituted 


(4) Shortening in presence of one carbon- ee ae 
carbon triple bond; e.g. CH;.C:CH 1.460 + 0.003 he ed ae 
(5) In compounds with tendency to dipole (2) Olefini CH "CE shiuted Cama 
formation, e.g. C:C.C:N 144 +0.01 (3) AsoRE ee C.H. Hs 
» us Eraphice (at 15 on ee + 0.0001 (4) Abctolon ae 3 CH:C x 
ic compounds .39 eine oe 
(8) In presence of two carbon carbon triple ie wee » phorenae MeO ee Ole carbon tae 
bonds, e.g. HC:C.C:CH 1.373 + 0.004 one See 


anil} (6) In small rings, e.g. (CH2)2S 
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1.091 


1.101 + 0.003 
1.073 + 0.004 


1.070 + 0.007 
1.07 +0.01 

1.084 + 0.006 
1.056 + 0.003 
1.115 + 0.004 
1.081 + 0.007 


ht 
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BOND LENGTHS BETWEEN CARBON AND 
OTHER ELEMENTS (Continued) 


Single Bond 


(1) Paraffinic (a) 4 co-valent nitrogen 
(b) 3 co-valent nitrogen 

(2) In C—N~ e.g. CH3;NOz 

(3) Aromatic in CsH;NHCOCH; 

(4) Snortened (partial double bond) in 
heterocyclic systems, e.g. CsH;N 

(5) Shortened (partial double bond) in 
N—C=0 e.g. HCONH: 


Triple Bond 
(1) In R.C:N 


Single Bond 
(1) Paraffinic 


(2) Strained e.g. epoxides 


CARBON-OXYGEN 


CARBON-NITROGEN 


(3) Shortened (partial double bond) as in 
carboxylic acids or through influence of 


aromatic ring, e.g. salicylic acid 


Double Bond 


(1) In aldehydes, ketones, carboxylic agnor a 


esters 


(2) In zwitterion forms, e.g. DL serine 
(3) Shortened (partial triple bond) as in 
conjugated systems Vy 


(4) Partial triple bond as in acyl halides or 


isocyanates 


Single Bond 


(1) Paraffinic, e.g. CH;SH 


136 +0.01 

+ 0.01 

1.26 --+ 0.01 
207 + 0.006 

+ 0.01 


CARBON-SULPHUR 


1.81(5) + 0.01 


(2) Lengthened in presence of fluorine, e.g. 


(CF3)2S 


1.83 (5) + 0.01 


(3) Shortened (partial double bond) as in 


heterocyclic systems, e.g. C,H,S 


Double Bond 


(1) In ethylene thiourea 


(2) Shortened (partial triple bond) in pres- 
ence of second carbon double bond, e.g. 


COS 


1.73 +0.01 
1.71 = £0.02 
1.558 + 0.003 


BOND LENGTHS OF ELEMENTS 


Element 


Ac 
Ag (25°C) 
ae (25°C) 


Ass 
Au (25°C) 


Be (room temp.) 
Be eter; 20°C) 
a (25°C) 


r 
a (a-form, 18°C) 

(B-form, 500°C 
Cd (21°C) 


le 


Ce 
Co (18°C) 
Cr (a-form, 20°C) 


(B-form, >1850°C 


Cs (—10°C) 
Cu (20°C) 
Dy 


WCNONNNWORKNWWNWNHRRENNNNWN& 


.290 
.947 (f.c.c.) 
.877 (b.c.c.) 
9788 


BOND LENGTHS OF ELEMENTS 


Element 


Fe (a-form, 20°C) 
(y-form, 916°C) 
(6-form, 1394°C) 

Ga (20°C) 

Gd (20°C) 

Ge (20°C) 

He 


He 
Hf ser: 24°C) 
Ho (— 46°C) 


1h (20°C) 
Ir (room temp.) 
K (78°K) 


La (a-form) 


(8-form) 
Li (20°C) 


Lu 

Mg (25°C) 

Mn (y-form, 1095°C) 
(6-form, 1134°C) 

ao (20°C) 


2 
Na (20°C) 
Nb (20°C) 
Nd 


Ni (18°C) 

Np (a-form, 20°C) 
(B-form, 313°C) 
(y-form, 600°C) 


O2 

Os; angle 116.8 + 0.5° 

Os (20°C) 

P black 

Pa 

Pa 

Pb (25°C) 

Pd (25°C) 

Po (a-form, 10°C) 
(B-form, 75°C) 

Pr (a-form) 
(8-form) 

Pt (20°C) 

Pu (y-form, 235°C) 
(6-form, 313°C) 
(e-form, 500°C) 

Rb (20°C) 

Re (room temp.) 

Rh (20°C) 

Ru (25°C) 


2 


Ss 

Sb (25°C) 

Se (room temp.) 
Se (20°C) 

Se: 


Ses 

Si (20°C) 

Sn (a-form, 20°C) 
(8-form, 25°C) 

Sr (a-form, 25°C) 
(B-form, 248°C) 
(y-form, 614°C) 

Ta (20°C) 

Tb 


Te (room temp.) 

Te (25°C) 

Th (a-form, 25°C) 
(B-form, 1450°C) 

Ti (a-form, 25°C) 
(B-form, 900°C) 

Tl (a-form, 18°C) 
(B-form, 262°C) 

Tm 

U (a-form) 
(B-form, 805°C) 

C) 


Yb 
Zn (25°C) 
Zr 
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(Continued) 


He—He in [He2]* 
Hf—Hf 
Hg—Hg 
Ho—Ho 
I—I 
In—In 
Ir—Ir 
K—K 
La—La 
Li—Li 
Lu—Lu 
Mge—Meg 
Mn—Mn 
Mo—Mo 
N—N 
Na—Na 


Nb—Nb 
Nd—Nd 
Ni—Ni 

Np—Np 


Sn—Sn diamond 
type lattice 
Sr—Ssr 


Ta—Ta 
Tb—Tb 
Tc—Te 
Te—Te 
Th—Th 


Ti—Ti 


.468 

.989 

.417 + 0.001 
.4823 (b.c.c.) 
.578 (f.c.c.) 
.539 (b.c.c.) 
442 


.544 


739 (h.c.p.) 


. 145 (fe.c.) 
.0390 

435 

.1971 

Gold {£.c.c.) 
.6679 (b.c.c.) 


7251 

.0975s + 0.0001 
.7157 

. 8584 

.628 

.4916 

.60 (orthorhombic) 
.76 (tetragon.) 
.05 (b.c.c.) 

. 208 

.278 + 0.003 
.6754 

.18 

s2L5+ 0202 
.212 

. 5003 

.7511 

.345 (cubic) 


359 (rh. hedr.) 


.640 (tetrag.) 
.649 (f.c.c.) 
746 


.026 (f.c.c.) 
.279 Gee 


.022 (tetrag.) 
. 302 (f.c.c.) 


.595 (f.c.c.) 
.56 (b.c.c.) 
.8956 (h.c.p.) 
. 8636 (b.c.c.) 
.4076 (h.c.p.) 
. 362 (b.c.c.) 
ea 


“O58 (b.c.c.) 
.6224 
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BOND LENGTHS AND ANGLES OF CHEMICAL 


COMPOUNDS (Continued) 
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Molecule 


Ag—Ag 
Ag—Al 
Ag—Au 
Ag—Bi 
Ag—Br 
Ag—Cl 
Ag—Cu 
Ag—Eu 
Ag—F 
Ag—Ga 
Ag—Ge 
Ag—H 
Ag—Ho 
Ag—lI 
Ag—In 
Ag—Li 
Ag—Mn 
Ag—Na 
Ag—Nd 
Ag—O 
Ag—Sn 
Ag—Te 
AIl—Al 
Al—As 
Al—Au 
Al—Br 
Al—Cl 
Al—Cu 
Al—D 
Al—F 
Al—H 
Al—I 


STRENGTHS OF CHEMICAL BONDS* 


J. A. Kerr and A. F. Trotman-Dickenson 


The strength of a chemical bond, D(R — X), often known as the bond dissociation 
energy, is defined as the heat of the reaction: RX > R + X. It is given by D(R — 
X) = AHf°(R) + AHf°(X) — AHf°(RX). Some authors list bond strengths for O K 
but here the values for 298 K are given because more thermodynamic data are avail- 
able for this temperature. Bond strengths, or bond dissociation energies, are not 
equal to, and may differ considerably from, mean bond energies derived solely from 
thermochemical data on molecules and atoms. 

Bond Strengths in Diatomic Molecules 

These have usually been measured spectroscopically or by mass spectrometric 
analysis of hot gases effusing from a Knudsen cell. Excellent accounts of these and 
other methods are given in Reference 61. The errors quoted are those given in the 
original paper or review article. The references have been chosen primarily as a key 
to the literature. It should not be assumed that the author referred to was responsi- 
ble for the determination quoted, as the reference may be only to a review article. 

D°, values have been converted to D°2s by use of the simple relation 


Do,, = Do +(3/2)RT 


The table has been arranged in alphabetical order with no regard to electronegativity 
or any other property of the atoms. 


Table 1 
BOND STRENGTHS IN DIATOMIC MOLECULES 


D°15e/kcal mol"! D°258/kJ mol"! Ref. Molecule D°290/kcal mol" D°i58/kJ mol 
39+2 163 +8 37 AI—Li 42.0+ 3.5 175.7 + 14.6 
43.9+2.2 183.7+9.2 36 AI—N 71 + 23 297 + 96 
48.5+2.2 202.9 + 9.2 4 Al—O 122.4+1 512.1+4.2 
46 + 10 193 + 42 117 Al—P 51.8+3.0 216.7 + 12.6 
70+7 293 + 29 61 Al—Pd 60.8 + 2.9 254.4 + 12.0 
81.6 341.4 82 Al—S 89.3+1.9 373.6 + 8.0 
41.6+2.2 174.1+9.2 65 Al—Se 80.7 + 2.4 337.7 + 10.1 
30.3 +3 126.8 + 12.6 28a Al—Si 60 +3 251 +3 
epee 354.4 + 16.3 61 Al—Te 64.0+ 2.4 267.8 + 10.1 

180+ 15 21 Al—U 78+7 326 + 29 
41.7+5.0 174.9 + 20.9 131 Ar—Ar 1.13 +0.01 4.73 + 0.04 
5442 226 +8 61 Ar—He 0.93 3.89 
29.5+4.0 123.4 + 16.7 25 Ar—Hg 1.47 6.15 
56 +7 234 + 29 61 Aral 2.4 10.0 
4244 176 +17 15 As—As 91.3+2.5 382.0 + 10.5 
42.44 1.5 177.4+ 6.3 131b As—Cl 107 448 
2445 100 + 21 117 As—Ga 50.1 + 0.3 209.6 + 1.2 
32,7 Sa.0 136.8 + 12.6 142 As—H 65+3 272+ 12 
<50 <209 106 As—N 139 + 30 582 + 126 
51+ 20 213 + 84 17 As—O 115+2 481+8 
32.5+5.0 136.0 + 20.9 1 As—P 103.6 + 3.0 433.5 + 12.6 
70 + 23 293 + 96 61 As—S ‘114 ~478 
44.5+2.2 186.2+9.2 82a, 22b As—Se 23 96 
42.9 179.5 139b As—TI 47.44+3.5 198.3 + 14.6 
7 Sins 325.9+6.3 77 At—At ~19 ~80 
106 +2 444+8 37 Au—Au 53.8+0.5 221.3+2.1 
118 +3 494 + 13 37 Au—B 87.9+2.5 367.8 + 10.5 
$1.8 + 2.5 216 + 10.5 137 Au—Ba 38414 159+ 59 
69.5 290.8 117 Au—Be 68+2 285 +8 
158.6 + 1.5 663.6 + 6.3 37 Au—Bi 70 + 20 293 + 84 
68.14 1.5 284.9 + 6.3 37 Au—Ca 46 + 23 193 + 96 
88+1 368+ 4 37 Au—Ce IT.943.5 325.9 + 14.6 


* Revised to 30 June 1977. 
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D°15e/kcal mol"! 


82 + 2.3 
51.3 +3.0 
$1.4+1.5 
55.44 2.2 
57.6 +2.5 
44.7+4.0 
70.2+ 3.6 
66.2 + 3.5 
TS #223 
63.9+ 8.0 
80.4+ 5.0 
68.0 + 1.6 
79.4+4.0 
58+ 10 
44.3+3.0 
7A Wage =A yt] 
59:45 
31+10 
34.2+5.0 


72.9+5.0 
55.2+7 
100 +6 
67.0 + 4.0 
74.54+2.9 
58.4+4.0 
63+ 10 
70.1 
59+ 16 
76+7 
72.0+ 4.0 
FNS 
101+5 
107 +7 
7345 
131+5 
S125 5175 
183 +3 
80.7 + 1.3 
91+5 
122.9+4.1 
81+ 15 
93+5 
192: 7+ 1\-2 
82.9+ 4.0 
78.7+5.0 
114.2+4.0 
113.7+5.0 
106.8+5.0 
138.8 + 2.2 
66+ 15 
110.4+3.5 
69+7 
84.7+4.8 
71 
66+ 15 
77+8 
70+ 15 
88.4 + 2.0 
106 + 3 
140.3 + 1.6 
42+3.5 
2103 + 1 
2134.5+3.5 
95.6+4.5 
14 
91 +20 
92.84 2.2 
138+ 10 
50.7 + 0.3 
107+5 
89+ 14 
47.9+ 1.8 
63.9+ 1.0 
73+2 
67.8 
62+7 
3844 
66.7 
$2.14 1.1 
81.9+ 1.4 


D°ase/kJ mol" 


343 + 9.6 
214.6 + 12.6 
215.1+6.3 
231.8+9.2 
241.0+ 10.5 
187.0 + 16.7 
293.7+ 15.1 
277.0 + 14.6 
314+9.6 
267.4 + 33.5 
336.4 + 20.9 
284.5+6.5 
332.2 + 16.7 
243 + 42 
185.4+ 12.6 
299.2 + 20.9 
247 +21 
130 + 42 
143.1 + 20.9 
305.0 + 20.9 
230.9 + 29 
418+ 25 
280.3 + 16.7 
311.7 = 12.1 
244.3 + 16.7 
264 + 42 
293.3 
247 + 67 
318+ 29 
301.3 + 16.7 


297 + 21 
423 +21 


448 + 29 
305 + 21 
548 + 21 
341.0+ 6.3 
766 + 13 
337.7+5.4 
381 +21 
$14.2 + 17.2 
339 + 63 
389 + 21 
806.3 + 5.0 
346.9 + 16.7 
329.3 + 20.9 
477.8 + 16.7 
475.7 + 20.9 
446.9 + 20.9 
580.7+9.2 
276 + 63 
461.9 + 14.6 
289 + 29 
354.4 + 20.1 
297 

276 + 63 
322 + 34 
293 + 63 
369.9 + 8.4 
444+ 13 
587.0 + 6.7 
176+ 15 
2431+4 
2562.8 + 14.6 
400.0 + 18.8 
59 

381 + 84 
388.3 +9.2 
577 + 42 
212.1+1.3 
448 +21 
372 +559 
200.4 + 7.5 
267.4+ 4.2 
305+8 
283.7 

259 + 29 


159+ 17 
279.1 


218.0+ 4.6 
342.7+5.9 


Table 1 (continued) 
BOND STRENGTHS IN DIATOMIC MOLECULES 


Ref. Molecule 
61 Bi—P 
104 Bi—Pb 
37 Bi—S 
4 Bi—Sb 
28a Bi—Se 
104 Bi—Te 
21 Bi—TI 
131 Br—Br 
61 Br—C 
25, 120 Br—Ca 
80 Br—Cd 
131b Br—Cl 
63 Br—Co 
117 Br—Cr 
157 Br—Cs 
80 Br—Cu 
104 ‘Br—F 
117 Br—Fe 
5 Br—Ga 
80 Br—Ge 
28a Br—H 
62 Br—Hg 
79 Br—I 
173 Br—In 
1 Br—K 
17 Br—Li 
65, 120 Br—Mg 
61 Br—Mn 
76 Br—N 
79 Br—Na 
37 Br—Ni 
#8 Br—O 
Br—Pb 
Wy Br—Rb 
IY Br—Sb 
My Br—Sc 
He Br—Se 
117 Br—Si 
117 Br—Sn 
173 Br—Sr 
17 Br—Ti 
37 Br—TI 
167 Br—V 
73 Br—Y. 
173 Br—Zn 
127 Ce 
173 C=Ce 
173 Cc=Cl 
167 C=—F 
117 C=Ge 
167 C—H 
117 C—Hf 
167 Gai 
66 C—Ir 
117 C—La 
117 C_=N 
117 (eS) 
114 C—P 
96 C—Pt 
95 C—Rh 
61 C—Ru 
43a c=s 
54a,55a C—Sc 
31 C—Se 
48 c-Si 
117 C=Th 
55c/1019 C—Ti 
37, 5Sc Cc—U_ 
28b c—V 
37 Cc—Y 
61 C—Zr 
148 Ca—Ca 
34 Ca—Cl 
117 Ca—F 
125a Ca—H 
61 Ca—I 
141 Ca—O 
125a Ca—S 
a Cd—Cd 
168 Cd—Cl 


D°152/kcal mol" 


67 +3 
33:9'+ 3.5. 
75.4+1.1 
60+ 1 
67.0 + 1.4 
555k 257) 
29:43 
46.336 + 0.001 
67+5 
76.6+ 5.5 
38 + 23 
52.3 + 0.2 
79+ 10 
78.4+5.8 
95.0+ 1.0 
79+6 
55.89 + 0.05 
RESP | 
106+4 
61+7 
87.4+0.5 
17.441 
42.8+0.1 
100+ 5 
91.5+2.0 
101+ 5 

v) ie by 
LES IE Pe 
66+5 
88.5+3.0 
86 +3 
56.2+0.1 
59+9 

93 +3 
75+ 14 
106 + 15 
71+20 
82+ 12 
81+1 
79.3+4.5 
105 
79.8+0.4 
105 + 10 
116 + 20 
3447 
145+ 5 
109 +7 
95+7 
128+ 5 
110+5 
80.6 + 0.2 
129+6 
50+5 
149.3 + 3.0 
121+15 
184+1 
257.3+0.1 
122.742 
146.3+1.5 
139° 5 5 
154.943 
167.0 + 2.0 
94+ 15 
139 + 23 
104+5 
116+6 
104+6 
11147 
112+ 15 
100+ 15 
134+6 
3.58+0.11 
95:23 
126+5 
40.1 
68 + 15 
2110.6 + 3.5 
75+4.5 
2.7+0.2 
49.4+0.8 


D°a9s/kJ mol! 


280 + 13 
141.8+ 14.6 
315.5+4.6 
251+4 
280.3 + 5.9 
232.2 + 11.3 
121+ 13 
193,870 + 0.004 
280 + 21 
320.5 + 23.0 
159 + 96 
218.8+0.8 
331 +42 
328.0 + 24.3 
397.5+4.2 
331 +25 
233.84 + 0.21 
247 + 96 
444417 
255 + 29 
365.7 +2.1 
72.8+4.2 
179.1+0.4 
418 +21 
382.8 + 8.4 
423 + 21 
297 + 63 
314.2+9.6 
276 + 21 
370.3 + 12.6 
360 + 13 
235.1+0.4 
247 + 38 
389 + 13 
314+ 59 
444+ 63 
297 + 84 
343 + 50 
339+4 
331.8 + 18.8 
439 


B33.9 le? 
439 + 42 


485 + 84 
142 +29 
607 + 21 
456 + 29 
397 +29 
536+ 21 
460 + 21 
337.2 + 0.8 
540 + 25 
209 + 21 
624.7 + 12.6 
506 + 63 
770+4 
1076.5 + 0.4 
513.4+8 
612.1+6.3 
583.7 + 6.3 
648.1 + 13 
698.7 + 8.4 
393 + 63 
582 + 96 
435421 
485 + 25 
435 + 25 
464 + 29 
469 + 63 
418+ 63 
561 + 25 
14.98 + 0.46 
398 + 13 
527 +21 
167.8 

285 + 63 
2462.8 + 14.6 
314+ 18.8 
11.3+0.8 
206.7 + 3.4 


Ref. 


78 
148 


168 
115 
168 
168 
9a, 123 


114 


117 


117 


23a, 61 


117 


Molecule 


Cd—F 
Cd—H 
Cd—I 
Cd—In 
Cd—O 
Cd—S 
Cd—Se 
Ce—Ce 
Ce—F 
Ce—N 
Ce—O 
Ce—Pd 
Ce—S 
Ce—Se 
Ce—Te 
ci—Cl 
Cl—Co 
Cl—Cr 
Cl—Cs 
Ccl—Cu 
CIl—Eu 
CI—F 
Cl—Fe 
Cl—Ga 
Cl—Ge 
CI—H 
Cl—Hg 
cl—I 
Ccl—In 
CI—K 
CI—Li 
Ci—Mg 
CIl—Mn 
CI—N 
Cl—Na 
CI—Ni 
cl—O 
Ccil—P 
Cl—Pb 
Ci—Ra 
CI—Rb 
Cl—Sb 
Cl—Sc 
Cl—Se 
Cl—Si 
Ccl—Sm 
cl—Sn 
Cl—Sr 
Cl—Ti 
CI—TI 
cl—V 
Ccl—Ww 
cl—Y 
Cl—Yb 
Cl—Zn 
Cm—O 
Co—Co 
Co—Cu 
Co—F 
Co—Ge 
Co—lI 
Co—O 
Co—S 
Co—Si 
Cr—Cr 
Cr—Cu 
Cr—F 
Cr—Ge 
Cr—H 
Ccr—I 
Cr—N 
Cr—O 
Cr—S 
Cs—Cs 
Cs—F 
Cs—H 
Cs—I 


D°19s/kcal mol" 


Tas 
16.5+0.1 
te} 

33 

<88 

48 

<75 
58+5 
139+ 10 
124+5 
190+3 
77.0 
137+3 
118.2+3.5 
93+ 10 
57.978 + 0.004 
95+2 
87.5+5.8 
105+5 
Sis at 
~v78 
59.88 + 0.02 
~84 
115+3 
82+5 
103.2+0.1 
24+2 
50.5+0.1 
105+2 
102 +2 
N23 
76.1+3.0 
86.2+2.3 
93 + 12 
98+2 
89+5 
65+1 
69+ 10 
TPM! 
82+ 18 
107+5 
86+ 12 
76 

Tai 

109 + 10 
2101+3 
99+4 
97+3 

118 
89.1+0.5 
114+ 15 
101+ 10 
126 + 20 
77 
54.7+4.7 
176 
40+6 
38.7+4.0 
104+ 15 
57+6 
68+5 
88+5 
82+5 
6644 
37+5 
37+5 
104.5+4.7 
40.6+7 
67+ 12 
68.6 + 5.8 
90.3 + 4.5 
102+7 
81+5 
9.97 + 0.22 
122.9+2 
42.6+0.9 
81+1 


D°190/kJ mol" 


305 + 21 
69.0 + 0.4 
138 + 21 

138 

<368 

201 

<314 

243 +21 
582 + 42 
519 +21 
795 + 13 
322.2 
S733 
494.6 + 14.6 
389 + 42 
242.580 + 0.016 
398 +8 
366.1 + 24.3 
439 + 21 
382.8 + 21 
~326 
250.54 + 0.08 
~352 

481+ 13 
343 +21 
431.8+0.4 
100 +8 
211.3+0.4 
439+ 8 
427+8 

469 + 13 
318.4 + 12.6 
360.7 + 9.6 
389 + 50 


410+8 
372 +21 


272+4 

289 + 42 

301 + 29 

343 +75 

448 + 21 

360 + 50 

318 

322 

456+ 42 

423+ 13 

414417 
406 + 13 
494 

372.8 + 2.1 
477 + 63 
423 + 42 
527 + 42 
~322 

228.9 + 19.7 
736 

167 + 25 
161.9 + 16.7 
435+ 63 
239 + 25 
285 + 21 
368 + 21 
343 + 21 
276 + 17 
155+ 21 
155 +21 
437.2+ 19.7 
169.9 + 29 
280 + 50 
287.0 + 24.3 
377.8 + 18.8 
427+ 29 
339+ 21 
41.75 + 0.93 
514.248 
178.2 + 3.8 
339+4 


Table 1 (continued) 
BOND STRENGTHS IN DIATOMIC MOLECULES 


Ref. Molecule 
14 Cs—O 
61 Cu—Cu 
61 Cu—F 
W7 Cu—Ga 
$1 Cu—Ge 
128 Cu—H 
6) Cu—I 
117 Cu—Li 
117 Cu—Na 
72 Cu—Ni 
117 Cu—O 
26 Cu—S 
32 Cu—Se 
130b Cu—Sn 
117 Cu—Te 
123,187 D—D 
117 D—Ga 
61 D—H 
37 D—Li 
84 Dy—F 
59 Dy—O 
61,131c Dy—S 
61 Dy—Se 
37 Dy—Te 
61 Er—F 
37 Er—O 
61 Er—S 
61 Er—Se 
37 Er—Te 
37 Eu—Eu 
37 Eu—F 
96 Eu—O 
61 Eu—Rh 
61 Eu—S 
37 Eu—Se 
61 Eu—Te 
37 F—F 
117 F—Ga 
61 F—Gd 
61 F—Ge 
61 F—Hg 
117 F—Ho 
117 F—I 
117 
18la F—In 
117 F—K 
96 F—La 
Ay F—Li 
13 F—Lu 
117 F—Mg 
117 F—Mn 
117 F_N 
59 F—Na 
33 F—Nd 
155 F—Ni 
107 F—o 
110 F—pP 
117 F—Pb 
109 F—Pm 
7 F—Pr 
17 F—Pu 
117 F—Rb 
172 F—s 
108 F—Sb 
110 F—Se 
113 F—Se 
109 F—Si 
61 F—Sm 
61 F—Sn 
160 F—Sr 
37 F—Tb 
7 F—Ti 
117 F—TI 
117 F—Tm 


147, 165a Fy 


117 


D°ase/kcal mol" 


71+6 
48.2+2 
103 +3 
51.6+3.6 
49.9+5 
67+2 
47+5 
46.1+2.1 
42.1+4.0 
49.2+4 
82+ 15 
68+4 
70+9 
42.344 
42+9 
106.010 + 0.001 
<65.2 
105.030 + 0.001 
57.4066 + 0.0011 
126+5 
146+ 10 
99+ 10 
77+10 
56+10 
135+4 
146+3 
100 + 10 
78+ 10 
57+ 10 
8.0+ 4.0 
126.1+4.4 
133 +3 
55.9+8.0 
86.9+3.5 
72+3.5 
58+ 3.5 
S75 2.3 
138 + 3.5 
141.1+6.5 
116+5 
135.9+0.3 
3149 
131+4 
67+1 


121 +3.5 
118.9+ 0.6 
143+ 10 
138+5 
136+ 10 
110.4+ 1.2 
101.2 + 3.5 
72+10 
115+2 
130.3 + 3.0 
104 

53+4 
105 + 23 
85+2 
129+ 10 
139+ 11 
128.7+7 
118+5 
81.9+ 1.2 
105 + 23 
140.8+3 
81+10 
129+3 
126.9 + 4.4 
111.543 
129.5+ 1.6 
134+ 10 
136+8 
106.4 + 4.6 
136+ 10 
141+15 
131+15 


D°i90/kJ mol 


297 + 25 
201.7+4 
431.0+ 13 
215.9+ 15.1 
208.8 + 21 
280 + 8 
197 + 21 
192.9 + 8.8 
176.2 + 16.7 
205.9 + 17 
343 + 63 
285 + 17 
293 + 38 
177.0 + 17 
176 + 38 
443.546 + 0.004 
<272.8 
439.446 + 0.004 
240.1892 + 0.0046 
527 + 21 
611 + 42 
414+ 42 
322 + 42 
234 + 42 
565+17 
611 +13 
418 + 42 
326 + 42 
239 + 42 
33.5 + 16.7 
527.6 + 18.4 
557+ 13 
233.9 + 33.5 
363.6 + 14.6 
301 + 14.6 
243 + 14.6 
156.9 + 9.6 
577 + 14.6 
590.4 + 27.2 
485 +21 
568.6 + 1.3 
130 + 38 
548 + 17 
280 + 4 


506 + 14.6 
497.5 +2.5 
598 + 42 
577 +21 
569 + 42 
461.9+5.0 
423.4 + 14.6 
301 + 42 
481+8 
545.2 + 12.6 
435 

222 + 17 
439 + 96 
356+8 
540 + 42 
582 + 46 
538.5 + 29 
493.7 +21 
342.7+ 5.0 
439 + 96 
589.1 +13 
339 + 42 
540 + 13 
531.0 + 18.4 
466.5 + 13 
541.8+6.7 
561 + 42 
569 + 34 
445.2+ 19.3 
569 + 42 
590 + 63 
548 + 63 


Ref. 


117 
137 

94 

21 

131 

19 

61 

131b 
143 

110 

17 

117 

61 

1 

61 

90 

121 

90 

164, 10la 
117 

17 

117 

117 

117 

117 

156 

117 

117 

117 

28a 
184, 43b 
156, 43b 
28a 
156, 130b 
11, 130b— 
11, 130b 
39 

130 

184 

54 

61 

61 


98 
61 
185 
117 
87 
184,43b,18la 
182 
95 
117 
186 
13 
117 
117 
117 


Molecule 


F—Xe 
F—Y 
F—Yb 


F—Zn 
F—Zr 
Fe—Fe 
Fe—Ge 
Fe—O 
Fe—S 
Fe—Si 
Ga—Ga 
Ga—H 
Ga—I 
Ga—Li 
Ga—O 
Ga—P 
Ga—Sb 
Ga—Te 
Gd—O 
Gd—S 
Gd—Se 
Gd—Te 
Ge—Ge 
Ge—H 
Ge—Ni 
Ge—O 
Ge—Pd 
Ge—S 
Ge—Se 
Ge—Si 
Ge—Te 
H—H 
H—Hg 
H—I 
H—In 
H—K 
H—Li 
H—Mg 
H—Mn 
H—N 
H—Na 
H—Ni 
H—O 
H—P 
H—Pb 
H—Pt 
H—Rb 
H—S 
H—Sc 
H—Se 
H—Si 
H-—Sn 
H—Sr 
H—Te 
H—Ti 
H—TI 
H—Yb 
H—Zn 
He—Hg 
Hf—C 
Hf—N 
Hf—O 
Hg—Hg 
Hg—I 
Hg—K 
Hg—Na 
Hg—S 
Hg—Se 
Hg—Te 
Hg—TI 
Ho—Ho 
Ho—O 
Ho—S 
Ho—Se 
Ho—Te 
I—I 


D°.29e/kcal mol"! 


3.1 +0.1 
144.6+5.0 
2124.6 + 2.3 


88+ 15 
149+ 15 
24+5 
50.4+7 
97.73 
8145 
71+6 
83/25) 
<65.5 
81+2.3 
31).8'3.5 
68 + 15 
54.9+ 3.0 
45.9+3.0 
60 + 6 
171+4 
125.5 + 3.5 
103 + 3.5 
82+ 3.5 
65.4+5 
76.8+0.2 
67 +3 
158.2+3.0 
62.3 + 3.0 
131.7+0.6 
U7 5 
72+5 
96+2 
104.207 + 0.001 
CES) 
71.4+0.2 
59'+2:3 
43.8+3.5 
56.895 + 0.001 
47+12 
56+7 
75+4 
48+5 
69 +3 
102.3 + 0.5 
82+7 
42+5 
84+9 
40+5 
82.3 + 2.9 
~43 
73+0.5 
71.34+0.11 
63+4 
39+2 
64+0.5 
~38 
45+2 
38+9 
20.5 +0.5 
1.58 
131+15 
128+7 
189.8 + 2.0 
4.1+0.5 
9 
1.97 + 0.05 
>1.6 
51 
<40 
<34 
1 
20+4 
149+ 10 
102.4 + 3.5 
80+4 
62+4 
36.460 + 0.002 


D°190/kJ mol"! 


13.0+0.4 
605.0 + 20.9 
2521.3+9.6 


368 + 63 
623 + 63 
100 + 21 
210.9 + 29 
408.8 + 13 
339+ 21 
297 + 25 
138 + 21 
<274.1 
339+9.6 
133.1 + 14.6 
285 + 63 
229.7 + 12.6 
208.8 + 12.6 
2525 
716+17 
525.1 + 14.6 
431+ 14.6 
343 + 14.6 
273.6 + 21 
321.3 + 0.8 
280 + 13 
661.9 + 12.6 
260.7 + 12.6 
5§51.0+2.5 
490 + 21 
301 +21 
402+ 8 
436.002 + 0.004 
39.8 

298.7 +0.8 
247+ 9.6 
183.3 + 14.6 
238.049 + 0.004 
197 + 50 
234+ 29 
314417 
201 + 21 
289 + 13 
428.0+2.1 
343 + 29 
176 +21 
352 + 38 
167 + 21 
344.3 + 12.1 
~180 

305 + 2.1 
298.49 + 0.46 
264 + 17 
163 +8 
268 + 2.1 
~159 

188 +8 
159 + 38 
85.8+2.1 
6.61 


548 + 63 
534+29 
794.1+8.4 
V7.2 20k 
38 
8.24+0.21 
>6.7 

213 

<167 

<142 

4 

84+ 17 

623 + 42 
428.4 + 14.6 
SoS 17. 
259+17 
152.549 + 0.008 


Table 1 (continued) 
BOND STRENGTHS IN DIATOMIC MOLECULES 


Ref. 


166a 
185 


59, 18a, 
9a 
117 


Molecule 


I—In 
I—K 
I—Li 
I—Mg 
I—Mn 
I—N 
I—Na 
I—Ni 
I—O 
I—Pb 
I—Rb 
I—Si 
I—Sn 
I—Sr 
I—Te 
I—Ti 
I—TIl 
I—Zn 
In—In 
In—Li 
In—O 
In—P 
In—S 
In—Sb 
In—Se 
In—Te 
Ir—O 
Ir—Si 
K—K 
K—Na 
K—O 
Kr—Kr 
Kr—O 
La—La 
La—N 
La—O 
La—Rh 
La—S 
La—Se 
La—Te 
La—Y 
Li—Li 


Li—Na 
Li—O 
Lu—Lu 
Lu—O 
Lu—Pt 
Lu—S 
Lu—Se 
Lu—Te 
Mg—Mg 
Mg—O 
Mg—S 
Mn—Mn 
Mn—Cu 
Mn—O 
Mn—S 
Mn—Se 
Mo—O 
N—N 
N—O 
N—P 
N—Pu 
N—S 
N—Sb 
N—Sc 
N—Se 
N—Si 
N—Ta 
N—Th 
N—Ti 
N—U 
N—V 
N—Xe 
N—Y 


F-223 


D°9e/kcal mol" 


80 

ThE eI 
8443 
~68 
67.6+2.3 
38+4 
72+2 
70+5 
4445 
47+9 
80+3 
81+20 
56+10 
63+ 10 
46+10 
74+10 
65+2 

eft S/ 
24+2 
22.1 +35 
86+5 
47.3+2.0 
69+4 
36.3 + 2.5 
59+4 
5244 
8445 
110.6 + 5.0 
13.7+ 1.0 
15.2+0.7 
57+8 
123+ 0:2 
<2 

59+5 
124+ 10 
191 3 
126+4 
136.9 + 3.0 
114+4 
91+4 
48.3 
26.34+1 


21 


81.4+1.5 
34+8 

166 +3 
96+ 8 
121.2 +3.5 
100+ 4 
78+4 
2.044 + 0.001 
94.1+8.4 
74+ 18 
10+7 
37.9+4 
96+ 8 
72+4 

48 +3 
145.1+8 
225.94+0.14 
150.71 + 0.03 
147.5+5.0 
113 +15 
ites 
(ee si 
112+ 20 
91 +15 
105+9 
146 + 20 
138.0 +0.5 
111 
127.0+ 0.5 
114.1+2 
5.5 
115+15 


D°s9e/kJ mol" 


335 

331 +13 
352+ 13 
~285 
282.8+9.6 
159+17 
301 +8 
293 + 21 
184 + 21 
197 + 38 
335 + 13 
339 + 84 
234 + 42 
263 + 42 
193 + 42 
310 + 42 
272 +8 
138 + 29 
100+ 8 
92.5 + 14.6 
360 + 21 
197.9 + 8.5 
289 + 17 
151.9+ 10.5 
247 +17 
218+17 
352 +21 
462.8 + 20.9 
57.3+4.2 
63.6+2.9 
239 + 34 
5.4+0.8 
<8 
247 + 21 
519 + 42 
799 + 13 
Peles) lif 


572.8 + 12.6 
477+17 


381 +17 
202.1 
106.48 + 4.2 


88 


340.6 + 6.3 
142 + 34 
695 + 13 
402 + 34 
507.1 + 14.6 


418+17 
326 + 17 
8.552 + 0.004 
393.7 +35 
310 +75 
42+29 
158.6 + 17 
402 + 34 

301 + 17 

201 + 13 
607.1 + 34 
945.33 + 0.59 
630.57 + 0.13 
617.1 + 20.9 
473 + 63 

464 +21 

301 + 50 
469 + 84 

381 + 63 
439 + 38 

611 + 84 
577.4+2.1 
464 
331.442.) 
477.4+8 
23.0 

481 + 63 


Ref. 


117 


176 
181,163b, 
174 
117 
97 
117 
156 
67 
156 
11 
11 
124 
54b 
117 
117 
110 
17 
178 
179 
22c 
117, 187 
117 
75 
117 
117 
61 
117 
117 
61 
117 
69 
161 
68 
55 
88 
117 


D°29e/kcal mol"* 


135+6 
18.4 
61.344 
14+0.9 
180 +3 
<39 
168 + 8 

J Wik fram Se Be) 
92+4 
73+4 
0.94 
62.6 + 0.6 
93.6+0.9 
8645 
76+4 
W727 
119.106 + 0.048 
<142 

142.6 

90.3 + 1.0 
56+7 
161+ 15 
180+4 

83 +8 
163 +15 
61 + 20 
90+ 15 
115415 
124.69 + 0.03 
89 + 20 
161+3 
101 +3 
190.9 + 2.0 
148 +3 
131+5 
2108.6 + 3.5 
192.4+3 
169 +3 
93.4+2.0 
204 +3 
158.2 + 3.7 
133 +3 
181.9+ 4.0 
154+5 
156+6 
8.7 
170.9 + 3.0 
95 1S 
67.9 
181.6+2 
117.0 + 2.5 
<99.6+4 
84.444 
106 +2 
83.37 
86.9+2.4 
71.24+2.4 
90 

71+5 
73+1 
81+6 
82.7+0.4 
72.4+1 
60 +3 
16+5 
74.9+ 3.3 
101+ 15 
81415 


D°19e/kJ mol" 


565 + 25 
77.0 
256.5+17 
59 +3.8 
753 + 13 
<163 

703 + 34 
473.6 + 14.6 
385 +17 
305 +17 
3.93 
261.9 + 2.5 
391.6+3.8 
360 + 21 
318+ 17 
720 + 29 
498.340 + 0.200 
<594 

596.6 
377.8 + 4.2 
234+ 29 
674 + 63 
753 +17 
347 +34 
682 + 63 
255 + 84 
377 + 63 
481 + 63 
521.70 + 0.13 
372 + 84 
674 + 13 
423 + 13 
798.7 + 8.4 
619+ 13 
548 + 21 
2454.4+ 14.6 
805.0 + 13 
707 + 13 
390.8 + 8.4 
854+ 13 
661.9 + 15.5 
557+ 13 
761.1 + 16.7 
644 + 21 
653 + 25 
36.4 
715.1+3.0 
397.9 + 6.3 
284.1 
759.8 + 8.4 
489.5 + 10.5 
<416.7+17 
353.1417 
444+8 
356.9 
363.6 + 10 
297.9 + 10.0 
377 

297 +21 
305+4 
339 + 25 
346.0 + 1.7 
302.9+4 
251+ 13 

67 +21 
313.4 + 13.8 
423+ 63 
339 + 63 


Table 1 (continued) 
BOND STRENGTHS IN DIATOMIC MOLECULES 


Ref. 


117 
154 

99 

61 

117 
117 

17 

156 

11, 130b 
11 

166 
149 
149 
117 
172 

2 

18, 187 
17 

50 

168, 132a 
17 
117 
156 

17 

17 

17 

17 

17 

17 

17 

117 
117 
117 
156, 43b 
37 
54a, 55b 
157a 
156 
129 
100, 13la 
126a 
156 
163a 
17 

17 

117 
163a 
18la 
8la 

3, 130a 
75 


Molecule 


Pm—Te 
Po—Po 
Pr—S 
Pr—Se 
Pr—Te 
Pt—Si 
Rb—Rb 
Rh—Rh 
Rh—Si 
Rh—Ti 
Ru—Si 
,Ru—Th 
S—S 
S—Sb 
S—Sc 
S—Se 
S—Si 
S—Sm 
S—Sn 
S—Sr 
S—Tb 
S—Te 
S—Ti 
S—Tm 
S—U 
S—V 
S—Y 
S—Yb 
S—Zn 
S—Zr 
Sb—Sb 
Sb—Te 
Sc—Sec 
Sc—Se 
Sc—Te 
Se—Se 
Se—Si 
Se—Sm 
Se—Sn 
Se—Tb 
Se—Te 
Se—Ti 
Se—Tm 
Se—V 
Se—Y 
Se—Zn 
Si—Si 
Si—Te 
Sm—Te 
Sn—Sn 
Sn—Te 
Tb—Tb 
Tb—Te 
Te—Te 
Te—Ti 
Te—Tm 
Te—Y 
Te—Zn 
Th—Th 
Ti—Ti 
TI—TI 
U—U 
vV—V 
Xe—Xe 
Y—Y 
Yb—Yb 
Zn—Zn 


D°.9s/kcal mol" 


61+ 15 

44.44+2.3 
1 ere UN | 
106.7 + 5.5 
78+ 10 

119.8+4.3 
10.9+0.5 
68.2+ 5.0 


94.4+4.3 
93.4+3.5 


94.9+5.0 
141.4+10 
101.58 + 0.01 
90.5 
114.3+3.0 
i) I a) 

148 +3 

93 
111+0.8 
75+5 
123+ 10 
81+5 
101.8+ 1.8 
88+ 10 
124.9 +2.3 
117+4 
126.3 + 2.5 
40 

49+ 3 
137.5+4.0 
Tso. 1S 
66.3+0.9 
38.945 
92+4 
69+4 
79.5+0.1 
127+6 
TAL Wes A} 
95.9+1.4 
101+ 10 
64+2 
91+10 
66 + 10 
8345 

104 +3 
32.6+3.0 
78.1+2.4 
121+9 
65.1+3.5 
46.7+4 
76.3 +0.2 
31.4+6.0 
81+10 
63.2 + 0.2 
69+4 
66 + 10 
81+3 
~49 

<69 
33.845 
15 

53/5 
57.9+5 
1.56 + 0.07 
38+5 
4.944 

7 


D°ase/kJ mol" 


255 + 63 
185.8+9.6 
492.5 + 4.6 
446.4 + 23.0 
326 + 42 
501.2 + 18.0 
45.6+2.1 
285.4 + 20.9 
395.0 + 18.0 
390.8 + 14.6 
397.1 + 20.9 
591.6 + 42 
425.01 + 0.04 
378.7 

478.2 + 12.6 
381 +21 
619 + 13 
389 

464 + 3.2 
314+21 
515+ 42 
339 + 21 
425.9+7.5 
368 + 42 
522.6+9.6 
490 + 16 
528.4 + 10.5 
167 

205 + 13 
575.3 + 16.7 
299.2 + 6.3 
277.4+3.8 
162.8 + 21 
385 +17 
289 + 17 
332.6+0.4 
531 +25 
331.0+ 14.6 
401.3+5.9 
423 + 42 
268 + 8 

381 + 42 
276 + 42 
347 +21 
435+ 13 
136.4 + 12.6 
326.8 + 10.0 
506 + 38 
272.4 + 14.6 
195.4+17 
319.2+0.8 
131.4 + 25.1 
339 + 42 
264.4+0.8 
289 + 17 
276 + 42 
339+ 13 
~205 

<289 
141.4421 
63 

222 + 21 
242.3+21 
6.53 + 0.30 
159 + 21 
20.5 +17 
29 


27, 139 
173 

27 

173 

64 

117 

56 
163a,32, 
47 

61 

58 

47 

31 

117 

47 

52 

117 
163a 
134 
163, 32 
117 

41 
163a 
40 
145, 165 
65 

117 
117 
168 

61 
130b 
29 

117 

47 

117 
117 
117 
117 

41 


14a. 


22a. 
22b. 
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Heats of Formation of Gaseous Atoms from Elements in Their Standard States 

For elements that are diatomic gases in their standard states these are readily 
obtained from the bond strength. For elements that are crystalline in their standard 
states they are derived from vapor pressure data. 


Tabie 2 
HEATS OF FORMATION OF GASEOUS ATOMS FROM 
ELEMENTS IN THEIR STANDARD STATES 


Atom AH?® j:290,/kcal mol" AH?® y,298)/kJ mol"! Ref. Atom AH° y:298)/kcal mol"! AH®,, ase) /kJ mol"! Ref. 
Ag 68.1+0.2 284.9 + 0.8 1 Na 108.16 + 0.63 25.85 + 0.15 2 
Al 78.8+1.0 329.7 + 4.0 1 Nb 721.344 172.4+1 2 
As T2e3 ES 302.5 + 13 2 Ni 430.1+2.1 102.8 + 0.5 2 
Au 88.0+0.5 368.2 +2.1 2 0) 249.17 +0.10 59.553 + 0.024 1 
B 139+3 560 + 12 1 Os 787 + 6.3 188+ 1.5 2 
Ba 42.5+1 177.844 2 P 79.4+1.0 332.2+4.2 2 
Be 77.5+1.5 324.3+6.3 7 Pb 46.62 + 0.3 195.06 + 1.3 2 
Bi 50.1+0.5 209.6 + 2.1 2 Pd 90.0 + 0.5 376.6 +2.1 24 
Br 26.74 + 0.03 111.86 + 0.12 1 Pt 135.2+0.3 565.7 + 1.3 2 
Gc 171.29 +0.11 716.67 + 0.44 1 Pu 87.1+4 364.4417 2 
Ca 42.6+0.4 178:2 41.7 2 Rb 19.6+0.1 82.0+0.4 PA 
Cd 26.72 + 0.15 111.80 + 0.63 2 Re 185+ 1.5 774+ 6.3 2 
Ce 101 +3 423 + 13 2 Rh 133+1 55744 2 
el 28.992 + 0.002 121.302 + 0.008 1 Ru [SSeoee eS 648.5 + 6.3 2 
Co 102.4+ 1 428.4+4 2 S 66.20 + 0.06 276.98 + 0.25 1 
CE 95+1 398 +4 2 Sb 63.2+0.6 264.4 + 2.5 2 
Cs 18.7+0.1 78.2+0.4 2 Sc 90.3+1 377.8+4 2 
Cu 80.7 + 0.3 337.64 1.2 1 Se 54.3+1 227.2+4 2 
Er Uy sone | 317.1+4 2 Si 108 +2 450+8 1 
F 18.9 79.1 2 Sm 49.4+0.5 206.7 + 2.1 ne 
Fe 99.3+0.3 41575) 165 2 Sn Woe tiOL5 302.1+2.1 2 
Ga 65.4+0.5 273.6+2.1 2 Sr 39.1+0.5 163.6 + 2.1 2 
Ge 89.5+0.5 374.5+2.1 2 Ta 186.9+ 0.6 782.0 + 2.5 2 
H 52.103 + 0.001 217.997 + 0.006 1 Le 47.0+0.5 196.7 + 2.1 2 
Hf 148+1 619+4 2 Th 137.5 40:5 $75.3 +20 2 
Hg 14.69 + 0.03 61.46 + 0.13 2 Ti 112.3+0.5 469.9+2.1 Z 
I 25.517 + 0.010 106.762 + 0.040 1 Tl 43.55+0.1 182.21 +0.4 2) 
In 58+1 243 +4 Ps U 126+3 $27 £13 2 
Ir 160 + 1 669 +4 2 Vv 122.9+0.3 514.2+1.3 24 
K 21.42 + 0.05 89.62 + 0.21 2 WwW 203e0cE 849.8+4 2 
ey 38.6+0.4 16325) 3-17. 2 v¢ 101.5+0.5 424.7+2.1 2 
Mg 35.0+0.3 146.4 + 1.3 2 Yb 36.35 + 0.2 152.09 + 0.8 2 
Mn 67.7+1 283.3+4 2 Zn 31.17 + 0.05 130.42 + 0.20 1 
Mo 157.3+0.5 658.1+2.1 2) Zr 145.5+1 608.8 + 4 2 
N 472.68 + 0.40 112.97+0.10 1 
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Bond Strengths in Polyatomic Molecules 

The values below refer to a temperature of 298 K and have mostly been deter- 
mined by kinetic methods (see References 9 and 48 following Table 3 for a full 
discussion of the methods). 

Some have been calculated from the heats of formation of the species involved 
according to the equations: 


D(R - X) = AH,? (R) + AH,? (X) - AH, (RX) 
D(R - R) = 24H,°(R) - AH,°(RR) 


The sources of the data on the heats of formation are given in the references follow- 
ing Table 3. 

An attempt has been made to list all the important values obtained by methods 
that are considered to be valid. The references are intended to serve as a guide to 
the literature. 


Table 3 
BOND STRENGTHS IN POLYATOMIC MOLECULES 


Bond D°.29e/kcal mol" D°298/kJ mol" Ref. 
H—CH 102+2 427+8 1,19 
H—CH, 110+2 460 + 8 1,19 
H—CH; 104+1 435+4 43 
H—ethynyl Payee $23 +4 62 
H—vinyl 2108 + 2 2452+8 43 
H—C,.H; 98 +1 410+4 43 
H—propargyl 93.9+1.2 392.9+5.0 89 
H—allyl 89 +1 372+4 43 
H—cyclopropyl 100.7 + 1 421.3+4 31 
H—7n-C3H, 98 +1 410+4 43 
H—+#C;H, 95+1 398 +4 43 
H—cyclobutyl 96.5+1 403.8+4 31, 60 
H—cyclopropylcarbinyl 97.4+ 1.6 407.5+ 6.7 59 
H—CH(CH;)CH; 83 +1 347+4 43 
H—CH.C(CHs): 86.0 359.8 84 
H—sC,H, 95+1 398 +4 43 
H—1C,H, 92+1 385+4 43 
H—cyclopentadien-1 ,3-yl-5 81.2+1.2 339.7+ 5.0 41 
H—pentadien-1,4-yl-3 80+ 1 335+4 43 
H—cyclopenteny1-3 82.5 -E 344.3+4 40 
H—spiropentyl 98.8 +1 413.4+4 31 
H—C(CH;).C:CH 79 331 76 
H—cyclopentyl 94.5+1 395.4+4 31,39 
H—C(CH;)2CH:CH: T2215 323.0 + 6.3 83 
H—neo-CsHi, 100.3 + 1 419.7+4 56 
H—C,H; 110.2 + 2.0 461.1+8.4 16 
H—cyclohexadien-1 ,3-yl-5 70+5 293 + 21 47 
H—cyclohexyl 95.5+1 400 + 4 31 
H—CH,C(CH:;):C(CHs)2 78.0+ 1.1 326.4+ 4.6 75 
H—C(CH;),C(CH;), iGce beled 319.2+ 4.6 75 
H—CH.C,H; 85+1 356+4 43 
H—cycloheptatrien-1,3-yl-7 73.4 307.1 86 
H—norbornyl 96.7 +2.5 404.6 + 10.5 65 
H—cycloheptyl 92.541 387.0+4 31 
H—CN 120+ 1 502+ 4 27 
H—Ch,CN 93 389 49b 
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Bond 


H—CH(CH;)CN 
H—C(CH;)2CN 
H—CH,NH; 
H—CHO 
H—CH,0H 
H—COCH; 
H—CH,OCH; 
H—CH(CH;)OH 
H—COCH, 
H—CH.2COCH; 
H—COC;Hs;s 
H—CH(OH)CH; 
H—C(CH;),0H 


H—tetrahydrofuran-2-yl 
H—CH(CH;)COCH; 


H—COC,.Hs 
H—COOCH; 


H—CH,0COC,H; 


H—COCF; 
H—CH.F 
H—CHF, 
H—CF, 
H—CF,Cl 
H—CH.Cl 
H—CHCI, 
H—CCl, 
H—CH.Br 
H—CHBr: 
H—CBr, 
H—CH,I 
H—CHI, 
H—CH,CF; 
H—CF,CH; 
H—C,F;~ 
H—CCI1,CHCIL 
H—C,Cl, 
H—nC,F, 
H—CHCICH; 
H—CH,Si(CH;)3 
H—NH,; 
H—NHCH, 
H—N(CH;), 
H—NHC,H; 
H—N(CH,)C.Hs 
H—NO 
H—NF, 

H—N; 

H—OH 
H—OCH, 
H—OC,H, 
H—OC(CH;); 


H—OCH,C(CH;), 


H—OC,.H; 
H—O.H 
H—O,CCH, 
H—O,CC,H,; 
H—O.Cr-C,H, 
H—ONO 


Table 3 (continued) 
BOND STRENGTHS IN POLYATOMIC MOLECULES 


D°29e/kcal mol" 


89.9+2.3 
86.5+2.0 
94.6 + 2.0 
87+1 
9442 
86.0+0.8 
93 +1 
93.0+ 1.0 
87.1+1.0 
98.3+1.8 
87.4+1.0 
81.64 1.8 
91+1 
92+1 
92.3+1.4 
86.9 + 1 
92.7+1 
100.2 + 1.3 
91.0+2 
101+2 
101 +2 
106 + 1 
104 +1 
100.9 
99.0 
95.8+1 
102.0 
103.7 
96.0 + 1.6 
103 +2 
103 +2 
106.7 + 1.1 
99.5+1 
LOS lel. 
94+2 
95+2 
104+2 
88.6+ 1.4 
99.2+1 
110+2 
103 +2 
95+2 
80+ 3 
74+3 
<49.5 
75.7 = 2.5 
85 

119+1 
104.4+1 
104.2+1 
105.1+1 
102.3 + 1.5 
88+5 
90+2 
112+4 
110+4 
103 +4 
78.3+0.5 
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D°29e/kJmol" 


376.1+ 9.6 
361.9+ 8.4 
395.8+8.4 
364+4 
393 +4 
359.8 + 3.4 
389+4 
389.1+4.2 
364.44 4.2 
411.3+7.5 
365.7+4.2 
341.4+47.5 
381+4 
385+4 
386.2+5.9 
363.6+4 
387.9+4 
419.2+5.4 
380.7+8 
423+8 
423 +8 
444+4 
435+4 
422.2 
414.2 
400.8+4 
426.8 
433.9 
401.7 + 6.7 
431+8 
431+8 
446.4+ 4.6 
416.3+4.2 
431.4+ 6.3 
393 +8 
398 +8 
435+8 
370-7 -+5.9 
415.1+4.2 
460 + 8 
431+8 
398 +8 
Sebys = ile} 
310 + 13 
<207.1 
316.7 + 10.5 
356 

498 +4 
436.8+4 
436.0+4 
439.7+4 
428.0 + 6.3 
368 + 21 
377 +8 
469 + 8 
460 + 8 
431+8 
327,0/-ti2ak 


Ref. 


49a 
49c 
20c, 76 


BOND STRENGTHS IN POLYATOMIC MOLECULES 


Bond 


H—ONO, 

H—SH 

H—SCH; 

H—SiH; 
H—Si(CH;); 
H—SiCl, 

CH=CH 

CH=CH, 
CH;—CH; 
CH;—C(CH;)2CH2 
C.s.HsCH,.—C:Hs 
CsHsCH(CH;)—CH; 
CsH;sCH.—n-C3H, 
CH;—CN 

C,.H—CN 
CH;—CH.CN 
CH;—CH(CH;)CN 
C,H;s—CH.2CN 
CH;—C(CH;)2CN 
C.HsC(CH;)(CN)—CHs; 
CN—CN 
CsHsCH.—CH:2NH2 
CsHsCH.CO—CH.,C,Hs 
CH;CO—CF; 
CH;CO—COCH; 
Cs.HsCH.—_COOH 
CsH;sCH.—O.CCH; 
CsHsCO—COC,H; 
C,Hs;sCH.—O.CC,H; 
(CsHsCH:)2CH—COOH 
CH,F—CH,F 
CH;—CF; 

CF,=CF, 

CF,—CF; 
Cs.HsCH.—NH, 
CsH;sNH—CH; 
C.H;sCH:—NHCH; 
C.HsN(CH;)—CH3 
C.H;sCH.—N(CH:): 
CF;—NF, 

CH2=N; 
CH;N:N—CH; 
C,HsN:N—C.H;s 
#-C,;H,N:N—£C;3H, 
m2-C,H,N:N—1-C,H, 
#C,H,N:N—+C,H, 
s-C,H,N:N—s-C,H. 
tC,H,N:N—tC,H. 
CsHsCH:N:N—CH,C,Hs 
CF;N:N—CF; 
CH;—NO 
C.H;—NO 
n-C,H,—NO 
#C3;H,—NO 
mC,H,—NO 
#C,H,—NO 
s-C,H,—NO 


Table 3 (continued) 


D°29s/kcal mol 


10122) 1025 
90 +2 
288 
94+3 

90 + 2.6 
91.3+1.4 
230+2 
72 
88+2 
69.4 
69+2 

71 

67+2 
123.9+0.7 
144+1 
(Pa BaP? 
78.8+2 
76.9+1.7 
74.7+ 1.6 
59.9 
128+1 
65.7 

65.4 

73.8 
67.4+2.3 
68.1 

67 

66.4 

69 

59.4 

88 +2 
101.2+1.1 
76.3+3 
96.9+2 
Lo tal 
67.7 
68.7+ 1 
65.2 

60.9 + 1 
65 + 2.5 
<41.7+1 
52.5 

50.0 

47.5 

50.0 

49.0 

46.7 

43.5 

37.6 

S522 
41.8+0.9 
42.0+ 1.3 
40.1+1.8 
41.0+1.3 
425+ 1.5 
42.0+ 1.5 
41.5+0.8 
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D°a9e/kJ mol" 


423.4+2.1 
377 +8 
2368 

393 + 13 
376+ 11 
382 + 6 
962+ 8 
720+8 
368+ 8 
290.4 

289 +8 
297 

280+ 8 
518.4+2.9 
603 +4 
304.2+8 
329.7+8 
S218 7.1 
312.6+ 6.7 
250.6 
536+4 
274.9 
273.6 
308.8 
282.0 + 9.6 
284.9 

280 

277.8 

289 

248.5 

368 + 8 
423.4+4.6 
31952213 
405.4+8 
300.8+4 
283.3 
287.4+4 
272.8 
254.8+4 
272 + 10.5 
<174.5+4 
219.7 
209.2 
198.7 
209.2 
205.0 
195.4 
182.0 
157.3 
231.0 
174.9 + 3.8 
7B y7/e= Sb) 
167.8 47.9 
iAP eYSS6 YS) 
177.8 + 6.3 
175.7+6.3 
173.6 + 3.4 


11, 48 
49a 
49b 
49c, 11, 48 
11 

P35 
20c 

11 

11 

52 

11 

11 

11 

11 

11 

49 

74 


94 
21 
44 
11 
44 
11 
44 
87 


57 
11 
11 
11 
11 
11 
11 


Table 3 (continued) 
BOND STRENGTHS IN POLYATOMIC MOLECULES 


Bond D°35s/kcal mol"! D°29e/kJ mol" Ref. 
tC,H,—NO 40.9+0.8 171.1+3.4 8b, 8, 18 
CsHs;—NO SY lpSye= 1 215.5+4 18 
CF;—NO 31 130 14 
C.F;—NO 50.5 + 1 GS t4 14, 18 
CCl;—NO 32 134 14 
CN—NO 28.8 + 2.5 120.5 + 10.5 45 
t-C,H,—NOtC,H, 29 121 14 
C,H;—NO, 62 259 77 
O=CO 127.2+0.1 §32.2+0.4 25 
CH;—OC,.Hs $7 £2 239+8 67a 
CH,—OCH,C.H; 67.0 280.3 20d 
C.H,—OC.H; 64.0 267.8 20d 
CH,CH.—OC,Hs 50.6 2ites 20d 
CH;—O.SCH3; 66.8 279.5 11, 48 
allyl—O,SCH; 49.6 207.5 11, 48 
C.H;CH,—O.SCH; 52.9 221-3 11, 48 
C,HsS—CH; 67.5+2.0 282.4+ 8.4 20b 
C,HsCH:—SCH; 59.4+2.0 248.5+ 8.4 20b 
F—CH; 108 +3 452 + 13 29, 48 
F—CF,Cl 117+6 490 + 25 35a 
F—CFCl, 110+6 460 + 25 35a 
CI—CN 97 +1 406 + 4 27 
CIl—COC,H; 74+3 310 + 13 48 
CI—CF; 86.1+0.8 360.2 + 3.3 22 
CI—CF,Cl 76+2 318+8 35a 
CI—CCI1,F Sickie 305+8 35 
CiI—CCl, 70.4+1 294.6+4 61 
CI—C,F; S2Ze7= led 346.0+7.1 22 
CI—CF,CF,Cl 78+2 326+ 8 35a 
CI—NF, <65 <272 20a 
Cl—SiCl, 111 466 90a 
Br—CH; 70.0+ 1.2 292.9 + 5.0 30 
Br—CN 83 +1 347+4 27 
Br—COC,H; 64.2 268.6 11 
Br—CHF, 69+2 289 +8 63 
Br—CF, 70.6+1.0 295.4+4.2 32, 34 
Br—CCl, pp Eihe al | 233.124 4.2 61 
Br—CBr, 56.2+1.8 235.1 47.5 51 
Br—C,F; 68.7+1.5 287.4+ 6.3 22, 33, 34 
Br—n-C,F, 66.5225 278.2 + 10.5 22 
Br—NF, <53 $222 20a 
I—CH; $6.3 +1 235.6+4 48 
I—norbornyl 6255-255 261.5 + 10.5 65 
I—CN (Ee | 305+4 27 
I—CF; 53.2+1.0 222.6+4.2 64 
I—CF,CH, 52a: 120) 218.0+ 4.2 69a 
I—CH.CF, $6.3+1 235.6+4 92 
I—C,F, 51.2+1.0 214.2 +4.2 64 
I—n-C,F, 49.8+1.0 208.4 + 4.2 64 
I—+C,F, 49.8+1.0 208.4 + 4.2 64 
I—n-C,F, 49.0+ 1.0 205.0 + 4.2 64 
I—C,.H; 63.7 + 1.2 266.3 + 4.8 52a 
I—-C.Fs 66.2 277 54 
C,.H;—ZnC,H; ~47.5 ~198.7 53a 
CH;—Ga(CH;), 59.5 249.0 11 
CH;—CdCH, 54.4 227.6 1 
C:Hs—Sn(C2Hs); 57 ~239 24a 
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Table 3 (continued) 
BOND STRENGTHS IN POLYATOMIC MOLECULES 


Bond D°29s/kcal mol" D°298/kJ mol" Ref. 
CH;—HgCH; BH ids. 240.6 53 
C.H;—HgC.Hs 43.7+1 182.8+4 55 
mC,H,—Hgnr-C,H, 47.1 197.1 lil 
#C3;H,—HgitC;H, 40.7 170.3 11 
CsH;—HgC.Hs 68 285 11 
CH;—TI(CH:;)2 36.4 + 0.6 1SZ:3-6.2.5 71 
CH;—Pb(CHs)s 49.4+1 206.7+4 42 
BH;—BH; 35 146 11 
NH.—NH, 70.8 +2 296.2 +8 11 
NH.—NHCH; 64.8 271.1 11 
NH.—N(CHs)2 62.7 262.3 11 
NH.—NHC,H; 51.1 213.8 11 
NO—NO, 9.5+0.5 39.8+2.1 48 
NO,—NO, 12.9+0.5 54.0+2.1 48 
NF.—NF, 21+1 88+4 25 
O—N, 40 167 1,10 
O—NO 73 305 1,10 
HO—NCH;, 49.7 208.0 11 
CI—NF, ~32 ~134 1, 69 
HO—OH Juco 213+4 48 
CH;0—OCH; 37.6+0.2 157.3 +0.8 8a, 8, 6a 
HO—OC(CHs)s 46.3+1.9 193.7 + 8.0 1, 8, 23 
C,H;,0O—OC;H;s 7.9 158.6 8 
mC,H,O—On-C3H, S71 155.2 8 
£C,;H,O—OFC3H, Sa WS757 8 
s-C,H,O—Os-C,H, 36.441 152.3+4 88 
t-C,H,O—Ot-C,H, 38.0 159.0 8 
neo-CsH,,O—Onec-CsHi: 36.441 152.3+4 68 
CF;0—OCF, 46.2 193.3 27a 
O—O,.CIF 58.4 244.3 11 
CH;CO,—O,CCH; 30.4+2 127.2+8 11, 48 
C,H,;CO,—O.CC.H; 30.4+2 1272 8 11, 48 
mC3,H,CO,—O,Cn-C3H, 30.4+2 127.2+8 11, 48 
O—SO 132+2 552+8 25 
F—OCF, 43.5+0.5 182.0 + 2.1 24 
HO—Cl 60 +3 25113 48 
O—CIO 59+ 3 247 + 13 25 
HO—Br 56+3 234 + 13 48 
HO—I 56+3 234 + 13 48 
clo,—CloO, 58.4 244.3 11 
O=PF; 130+5 543.9 + 21 48 
O=PCl, 122+5 §11+21 48 
O=PBr; 119+5 498 + 21 48 
I—NO L273) 72.444 84a 
I—NO, 18.3+1 76.6+4 84a 
SiH;—SiH; 81+4 339+17 73 
(CH3)3Si—Si(CHs)s3 80.5 336.8 26 
(CsHs)3Si—Si(C.sHs)3 88+7 368 + 29 13 
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Heats of Formation of Free Radicals 
The heats of formation of the free radicals are related to the corresponding bond 


strengths by the equations 
D(R - X) = AH,°(R) + 4H, (X) - AH (RX) 
or 
D(R - R) = 2AH,°(R) - AH,°(RR) 


For an excellent review of the methods of determining the heats of formation of 
free radicals the reader is referred to ‘‘Thermochemistry of Free Radicals’’ by H. 
E. O’Neal and S. W. Benson in Free Radicals, Kochi, J. K., Ed., John Wiley and 
Sons, New York, 1973, 275. 

The references are the same as given for Table 3. 


Table 4 
HEATS OF FORMATION OF FREE RADICALS 
« 
Radical AH®° y.298)/kcal mol™* AH?® y,298)/kJ mol“ Ref. 
CH 142+1 594+4 mug 
CH, 92+1 385+4 1,19 
'CH, 101 +3 423 + 13 77a 
CH; 34.0+1.2 142.3 +5.0 43 
Ethynyl 128+ 1 §36+4 62 
Vinyl 268 2285 43 
C.Hs 25.9 123 108.4+ 5.4 43 
Propargyl 86.5+ 1.2 361.9+5.0 89 
Allyl 41.4+1.1 173.2+4.6 43 
Cyclopropyl 61.341 256.5+4 123531 
n-C3H, 22.6+ 1.8 94.6+7.5 43 
#C3H, 1852 1.5 76.2 + 6.3 43 
Methallyl 30.4+ 1.3 127.2+5.4 43 
Isobutenyl 29.6 123.9 84 
Cyclopropylcarbinyl SPS. 16 215: S637 59 
Cyclobutyl 512-10 214.2+4.2 1, 23, 31, 60 
s-C,H, 13.0+2 54.448 43 
t-C,H, Y [Ae al bP 31.8+5.0 43 
Cyclopentadien-1 ,3-yl-5 60.9 + 1.2 254.8+ 5.0 41 
Pentadienyl 52.95 1.2 221.3+5.0 43 
Cyclopentenyl-3 38.441 160.7+4 40 
Spiropentyl 91.0+1 380.7+4 1)23731 
(CH;)2CC=CH 59 247 76 
Dimethylallyl Poco 155 76.6 + 6.3 83 
Cyclopentyl 24.3+1 101.7+4 1, 23, 31, 39 
Neo-CsH;, 7.0 1 31.8+4 1, 23, 56 
Phenyl UTP) 325.1+8.4 16 
Cyclohexadien-1,3-yl-5 44+5 184+21 47 
Cyclohexyl 13.9+1 58.2+4 1, 23831 
(CH;)2C=C(CH;)CH, D625) 40.2+ 4.6 75 
Benzyl 45.141 188.7+4 43 
Cycloheptatrien-1 ,3-yl-7 64.8 271! 86 
Norbornyl 32.6+2.5 136.4 + 10.5 65 
Cycloheptyl 12.2+1 51.1+4 1, 23, 31 
C.H;sCHCH, 38 159 11, 66 
CN 101+1 423 +4 27 
CH,NH, 37.0+2.0 154.8 + 8.4 20c, 76 
CH3NH 45.441. 190.0 +4 44 
CHiCN 58.5+2.2 209.6 + 9.6 49a 
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Table 4 (continued) 
HEATS OF FORMATION OF FREE RADICALS 


Radical Ah° ,298)/kcal mol"! AH?® y,298)/kJ mol"! Ref. 
(CH3).N 38.5+1 161.1+4 44 
CH;CHCN SOn-E223, 209.6 + 9.6 49a 
(CH;3)2CCN 39.8+ 2.0 166.5 + 8.4 49c 
CsHsNH 55.0 230.1 11, 66 
CsHsNCH; 53-5 223.8 11, 66 
CsH;sC(CH3)CN 54.5 227.6 11, 66 
CHO 7.7+1.2 32.2 475,0) 43, 66 
CH,0H SLVPASE UES) —25.9 + 6.3 43, 66 
CH;O 3.8+0.2 15.9+0.8 8b, 8 
CH;CO —5.8+0.4 = 2453 ily, 43, 66 
CH;CHOH 15 .2E 130 —63.6+4.2 2 
CH;0CH, SPSS ie — Wer fe Sey) 43, 66 
C.H;O —4.1 Abele, 8 
CH:CO L723 72.4 3 
C,.H;CO 1 OZ St pha fat wd 91 
CH;COCH, SSH e875 —23.9+ 10.9 50 
CH,CHOH 0.0 0.0 5 
(CH;)2COH —26.6+ 1.1 —111.3+ 4.6 43, 66 
CH;COCHCH; 16.8 1-7, SUVS TAL 82 
mC3,;H,O —9.9 —41.4 8 
#C3;H,O 1235 35223 8 
Tetrahydrofuran-2-yl =A, 3 125 —18.0+6.3 11, 66 
mC,H,O ai Ae, 6155 66 
s-C,H,O —16.6+0.8 —69.5 + 3.3 8b 
(CH3);3CO eee Mea, —90.8 8, 8b 
C.H;O 11.4+2.0 47.7+8.4 67a, 15, 20d 
C.,H;CO 26.1+2 109.2+8 66, 80 
COOH —53.3 —223.0 11, 80 
COOCH; —40.4+1 —-169.0+4 66, 78 
CH;COO —49.6+1 —207.5+4 66 
C,H;COO —54.6+1 —228.5+4 66 
mC3,;H,COO —5o.6rtel —249.4+4 66 
Cs,sH;COOCH, —16.7+2.0 —69.9+ 8.4 66, 79 
CFO <-—44 <—184 66 
CH;S 34.2+2.0 143.1+ 8.4 20b 
C.H;S 56.8+2.0 237.7+8.4 20b 
CH;SO, i 239.3. 66 
CHF Sf) 272 320.18 49 
CHF, SOL tie —247.7+8 49 
CF, —46.4+2.2 —194.1+9.2 63, 94 
CF; —112.0+ 3.6 —468.6 + 15.1 43, 66 
CCl, 57 239 66 
CHCl, 24.1 100.8 38 
CF,Cl —64.3+2 —269.0 + 8 58, 35a 
CFC, =F} —96 35 
CCl; 19.0+1 79.5+4 61 
CH.Br 41.5 173.6 38 
CHBr; 54.3 2202 38 
CHiI 55.0+ 1.6 230.1 + 6.7 43, 66 
CHI, 79.8+2.2 333.9+9.2 43, 66 
CH;CF;, Soe oitie —302.5 + 8.4 69b 
CF;CH; 123.6 + 1.2 Sills .O 93 
CLF; SPA eke i | —909.2+4 66, 93a 
CHCIL,CCh 5.6+2 23.4+8 123530: 
CF,CICF, —-164+4 —686 + 17 35a 
C,Cls 8.4+2 35.2+8 1, 23, 36 
CoFs 130; 9/2 SAT ot 6 17 
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Table 4 (continued) 
HEATS OF FORMATION OF FREE RADICALS 


Radical AH? ),298)/kcal mol-' AH® y,298)/kJ mol-* Ref. 
NH 86 360 66 
NH, 47.2+1 197.5+4 12, 44, 66 
NF; 8+1 3444 1, 10, 25 
PH, 3342 138+ 8 66 
HO 9.2:+ 1 38.544 48 
HO, S32 22.2+8 48 
HS 33.1+2 138.5+8 48 
SiH, 58.6+3.5 245.2 + 14.6 85 
SiH; 49.1+3 205.4 + 13 70, 73 
CH;SiH 50.9 + 3.5 213.0 + 14.6 85 
(CH3);Si 2G) —10.9 26 
CsH;Si(CHs): 39 163 66 
(CsHs)2SiCHs 78 326 66 
(CsHs)3Si 116.2 486.2 13 
SiH,SiH 64.5+3.5 269.9 + 14.6 85 
GeH; 57 239 66 


Bond Strengths of Some Organic Molecules 

Bond strengths at 298 K expressed in kcal/mol for some organic molecules of the 
general formula R—X are presented below. Some are experimental values taken 
from the preceding tables; the remainder are calculated from the heats of formation 
of the radicals, listed above, and the heats of formation of the parent compounds 
from sources indicated by the references below. The table also includes the bond 
strengths for ammonia, water, and the hydrogen halides. 


Table 5 
BOND STRENGTHS OF SOME ORGANIC MOLECULES 


x H F Cl Br I OH NH, OC CH; Cc NO CF; 
R H; H; 
co 

H 104.207 135.9 103.2 87.4 71.4 119 110 104 104 86 50 106 
CH; 104 109° 84° 70° 56° 91° 87° 81° 88 80° 42 101 
C.Hs 98 _ 81° 68° 535 91° 84° 81° 85° T= 42 _— 
#C3H, 95 106° 81° 68° 53% 926 85° 81° 84° Uo eal —_ 
tC,H, 92 — 81° 67° 50° ors 84° 81° 82: TAleie cl — 
C.Hs 110 125° 95a 80 64° 110° 104° 98 100° bie BP _ 
CsHsCH2 85 — 69° 555% AS*. An 178" —_ — i 63° _ _ 
CCl; 96 102° 70 56 _ _ _ — 887 — 32 —_ 
CF; 106 130° 86 71 53 _— _ — tel — 31 97 
C.F; 103/ 127! 85! 68/ 537 _ _ _ _ — — -— 
CH;CO 86 119° 81° 67° 50° 106° 99° 97 80° 67 =~ — 
CN 120 _ 83 73 _ _— _ — — 29 — 
C.Fs 114 114° O25 — 66° 107° _ — 105° — 50° 60° 


* Cox, J. D. and Pilcher, G., Thermochemistry of Organic and Organometallic Compounds, Academic Press, London, 1970. 
+’ Lacher, J. R. and Skinner, H. A., J. Chem. Soc. A,1034, 1968. 

© Benson, S. W. et al., Chem. Rev., 69, 279, 1969. 

¢ Hu, A. T., Sinke, G. C., and Mintz, M. J., J. Chem. Thermodyn., 4, 239, 1972. 

* Choo, K. Y., Mendenhall, G. D., Golden, D. M., and Benson, S. W., Int. J. Chem. Kinet., 6, 813, 1974. 

f Wu, E.-C. and Rodgers, A. S., J. Am. Chem. Soc., 98, 6112, 1976. 
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THE MADELUNG CONSTANT AND CRYSTAL LATTICE ENERGY 


Donald F. Swinehart 


If U is the crystal lattice energy and Mis the Madelung constant, then 


2 
= NM 2;2; e (1 1/n)2 
Tr 
Substance Ion type Crystal form’ M 
Sodium chloride, NaCl M*, X~ FCC 1.74756 
Cesium chloride, CsCl M*, X~ BCC 1.76267 
Calcium chloride, CaCl, M**, 2X" Cubic 2.365 
Calcium fluoride, fluorite, CaF, M**, 2X" Cubic 2.51939 
Cadmium chloride, CdCl, M**, 2X" Hexagonal 2.244° 
Cadmium iodide, Cdl,(a) M**, 2X" Hexagonal 223550 
Magnesium fluoride, MgF, M**, 2X" Tetragonal 2.381° 
Cuprous oxide, cuprite, CuzO 2M*,X* Cubic 2.22124 
Zinc oxide, ZnO MES Hexagonal 1.4985< 
Sphalerite, zinc blende, ZnS M**, X= FCC 1.63806 
Wurtzite, ZnS M**, X= Hexagonal 1.64132° 
Titanium dioxide, anatase, TiO, M‘**, 2X* Tetragonal 2.400° 
Titanium dioxide, rutile, TiO. M**, 2X* Tetragonal (2.408) — (2.055) 
(O27 21% c/a) 
B-Quartz, SiO, 1, Ga >, Ge Hexagonal 2.2197° 
Corundum, AIO; 2M°**, 3X" Rhombohedral 4.1719 


* N is Avogadro’s number, z, and z, are the integral charges on the ions (i.e., in units of the 


electronic charge), and e is the charge on the electron in electrostatic units (e = 4.803 x 
10-*° ESU). r is the shortest distance between cation-anion pairs in centimeters. Then U is 


in ergs. 
* FCC = face centered cubic, BCC is body centered cubic. 


© For tetragonal and hexagonal crystals the value of M depends on the details of the lattice 


parameters. 


« For rutile-type structures, Mis given to a good approximation by inserting the proper c/a 


ratio. c/a for rutile itself is 0.721 and M = 2.408. 


Note: Several variations of the equation for U appear in the literature with corresponding 
variations in M. In general, using literature values for M requires caution. The Born 


exponent, n, may be obtained from the following table: 


THE BORN EXPONENT, n 


Ion type n 
He, Li* 5 
Ne, Na*, F- V 
AT Gul Gla 9 
Kr, Rb*, Ag*, Br- 10 
xe, Csi Aur, Is 12 


For a crystal with a mixed-ion type, an average of the values of n in 
this table is to be used (6 for LiF, for example). 
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VALUES OF THE GAS CONSTANT, R 


Coleman J. Major 


The numerical value of the gas constant, R, defined by the equation PV = nRT, depends upon the units of P, V, n, and T. A large 
number of values of the constant may be calculated. The accompanying table gives 84 values of R in a convenient form using the most 
common units of pressure and volume. It also incorporates both the pound and gram mole and both Rankine and Kelvin temperature 
scales. Various combinations of metric and English units may, therefore, be used without the necessity of converting each variable to 
a common system of units. Conversion factors and constants used for computing the values of R are listed at the bottom of the table. 

The following example illustrates the use of the table: 


Calculate: The volume in ft? occupied by 2 lb. moles of a gas at 15°C at a pressure of 32.2 ft. of water, assuming the ideal gas 
law. 


Solution: 15°C +273.2 = 288.2°K 
Enter the top of the table under the column headed “ft H,O” and proceed downward to the value of 44.6 for R. (Note 
that this lines up horizontally with the desired units of ft?, °K, and lb. moles shown on the left side of the table) 


nRT a 2 x 44.6 x 288.2 


iO Ritte 
B 32.2 


V= 


Values of Gas Constant, R = — 


Absolute Pressure 


0.0426 
19.31 
ft? 
0.02366 


10.73 


62,400 2450 33,400 2780 


2.83 x 107 2.83 x 10° 1.11 x 10° 151x102 1.26 x 10° 
ome 
34,600 3460 1360 18,500 1550 
1257x107 1.57 x 10° 619,000 8.41 x 10° 701,000 


0.08205 


37.2 1262 
liters 
0.0456 1.55 
20.7 701 


Conversion Factors and Constants 


1lb. = 453.59 gm 359.0 ft3/Ib mole 

latm = 14.696 psia 22,414 cm?/gm mole 

1 atm = 760 mm Hg l inch = 2.54 cm 

latm = 76cm Hg Std. temp. = 273.16°K or 491.69°R 

latm = 29,921 in Hg 28.31605 liters = 1 ft? 

1 atm = 406.79 in H,O R = 8.31432+0.00034 x 10’ erg °K~! mol”! 
latm = 33.90 ftH,O 
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ENERGY CONVERSION FACTORS 


Quantity Value Unit Error (ppm) 
kg 5.6095 38(24) 107° MeV 4.4 
| amu 931.4812(52) MeV 5S 
Electron mass 0.5110041(16) MeV 3.1 
Proton mass 938.2592(52) MeV 5.5 
Neutron mass 939.5527(52) MeV 5.5 
1 electron volt 1.6021917(70) Kee | 4.4 
[Omucierg 
2.4179659(81) 10'* Hz 33 
8.065465(27) 10° m~! 3.3 
10° cm=! 
1.160485(49) 10* K 42 
Energy-wavelength conversion 1.2398541(41) 10°°eV-m 3.3 
10°*eV-cm 
Rydberg constant, Reg 2.179914(17) Kiss | 7.6 
10°'' erg 
13.605826(45) eV 353 
3.2898423(11) 10'S Hz 0.35 
1,578936(67) 105K 43 
Bohr magneton, ps 5.788381(18) 10S sever =? 3.1 
1,3996108(43) LOA Hzaa os 3.1 
46.68598(14) Mm ts? 31 
: 1052 cms. as 
0.671733(29) Kr 43 
Nuclear magneton, p, 3.152526(21) Or evar? 6.8 
7.622700(42) 10° Hz T=: aS 
2.542659(14) (Oneal 5.5 
1072 maT =" 
3.65846(16) 10m Kale * 44 
Gas constant, Ro 8.20562(35) 10°? m?*-atm kmole~'-K ~! 42 
Standard volume of ideal gas, Vo 22.4136 m?* kmole™! 


INFRARED CORRELATION CHART No. 1 
Prepared from information supplied by Beckman Instruments 
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INFRARED CORRELATION CHART No. 3 


Prepared from information supplied by Beckman Instruments 


This chart presents some correlations between structure and the 
carbonyl vibrations of some classes of organic compounds. In all 
cases the absorption bands are strong and fall within the range 
of 1900-1500 cm". 


WAVENUMBERS IN KAYSERS 
4000 3000 2500 2000 1500 


5-RING |LACTONES 
aB—UNSATURATE ACTONES 
THIOL ESTERS 
ACID HALIDES 
DCARBONATES 
ANHYDRIDES (opeh-chain) 
ANHYDRIDES (cyclic) 
ALKYL PEROXIDES 
ARYL PEROXIDES 
PRIMARY AMIDES |(CO) 
DARY AMIDES AND —\§ LACTAMS 


3 4 5 
WAVELENGTH IN MICRONS 
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Alkanes, 


Alkenes, 


Allenes 


Alkynes 


MICRONS 


straight 
branched 
cyclo-hexanes 
cyclo-pentanes 
alkyl-pentanes 
cyclo-propanes 
alkyl-propanes 
-CFs 


-CCls 


-CH2Cl 
-CHCI 
-C-Cl 
CBr. 


ci 
RCH=CRR 


trans RCH=CHR 
cis RCH=CHR 


RRC=CHz2 
RCH2-CH=CHz2 
=CF2 


=CFCI 
=CFBr 
=CCl2 
=CCIBr 
=CB 
=CFI 
=CCll 


=CBrl 
=Clz 


R-C=CH 
alkyl-C=CH 
Cc=C-Cl 
C=C-Br 
c=C-1 


Aromatics 1 


1,2 

1,3 

1,4 

1,2,4 
1,3,5 
1,2,3 
1,2,3,4 
1,2,3,5 
1,2,4,5 
1,2,3,4,5, 
1,2,3,4,5,6 


Polyphenyls mono 


ol 


Heterocyclics thiophenes 


Nitriles 
Nitro- 
Amines 


Amides 
Esters 
Acids 
Ketones 


WAVEN 


m-dioxane 
epoxy 


-NH2 
N-H 


acetates 


UMBER (CM-}) 


FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART 


Based on evidence compiled by James E. Stewart of Beckman Instruments. 
This chart shows the vibrational frequency correlation in the far infrared region. 
Because research is continuing in the far infrared region, this chart is not 


all-inclusive. 
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FAR INFRARED VIBRATIONAL FREQUENCY CORRELATION CHART (Con't.) 


MICRONS 
Phosphorus-organo (RO)sP 
(RO)2POH 


(RO)2POR 
(RO)sPO 
(RO)2(PS)SM 


(RO)2PSR 
(RO)sPS 
Sulfur-organo R-S-S-R 

CHs-S- 
R-CHa2S- 
RRCH-S- 
RRRC-S- 
R-S-(C=0)-S-R 
R-S-(C=0)-S-¢ 
¢-S-(C=0)-S-¢ 
Ci-(C=0)-S-¢ 
Cl-(C=O)-S-R 


Silicon-organo, SiH2 
SiHs 
Sicl 
sio 
siS 
SsiP 
SiSi 
alkyl-Si 
phenyl-Si 
Metal-organo, phenyl-Ge 
phenyl-Sn 
phenyl-Pb 
alkyl-Ge 
alkyl-Sn 
alkyl-Pb 


Ferrocene, etc. 


Phthalocyanines 
Acetylacetonates 


Oxalato- 

Inorganics cyanides 
carbonyls 
azides 
PCle 
PBr2 
Pla 


metal Clz 
metal Braz 


WAVENUMBER (CM-!) 
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33.3 


CHART OF CHARACTERISTIC FREQUENCIES BETWEEN ~ (00-500 cm™ 
Freeman F. Bentley, Lee D. Smithson, and Adele L. Rozek 


This chart summarizes the characteristic frequencies known to occur between approximately 700-3007. 
Those who anticipate using this region of the spectrum should consult “Infrared Spectra and Characteristic 
Frequencies between ~700-300 cm~” by Interscience Publishers, a division of John Wiley and Sons, Inc. 
for a complete discussion of the characteristic frequencies summarized in this chart, a large collection of 
infrared spectra (700-300 cm~) of most of the common organic and inorganic compounds, and an extensive 
bibliography of references to infrared data below ~700 cm™. 

In this chart the black horizontal bars indicate the range of the spectrum in which the characteristic 
frequencies have been observed to occur in the compounds investigated. The number of compounds investi- 
gated is given immediately to the right of the names or structures of the compounds. Obviously those char- 
acteristic frequency ranges based upon a limited number of compounds should be used with caution. 

The letters above the bars indicate the relative intensities of the absorption bands. These intensities are 
based upon the strongest band in the spectra (700-300 cm™) of specific classes of compounds investigated, 
and they cannot be compared accurately with the intensities given for other classes. 

When known, the specific vibration giving rise to the characteristic frequency is printed in abbreviated 
form immediately to the right of the bar indicating the frequency range except when lack of space prevents 
this. When there can be no ambiguity, this information may be printed other than to the right. In doubtful 
cases, arrows are used for clarification. 

Naturally, the characteristic frequencies vary in their specificity and analytical value. The user is, there- 
fore, cautioned to use this chart with some reserve. After reviewing this chart, the reader should be aware 
that there are many characteristic frequencies in the 700-300 cm™ region. Used cautiously, this chart can 
be of considerable value in the elucidation of structures of unknown compounds. 

It is important to emphasize that the region of the infrared between ~700-300 cm™ should be used in 
conjunction with the more conventional 5000-700 cm region. Much of the value of the 700-300 cm region 
can only be realized after interpreting the spectrum between 5000-700 cm—. 

The following symbols and abbreviations are used: 


Symbol or Abbreviation Definition 
aCCC In-plane bending of benzene ring 
Antisym. Antisymmetrical (Asymmetrical) 
~ Approximately 
B In-plane bending of ring substituent bond 
6 In-plane bending 
Y Out-of-plane bending 
i.p. In-plane 
m Medium 
v Stretching 
Vs Symmetrical stretching 
Vas Antisymmetrical stretching 
O.p. Out-of-plane 
I Parallel 
di Perpendicular 
¢ Phenyl 
¢CC Out-of-plane bending of aromatic ring 
r Rocking 
8 Strong 
sh Shoulder 
Sym. Symmetrical 
Vv Variable 
Ww Weak 
“X” Sensitive An aromatic vibrational mode whose frequency 


position is greatly dependent on the nature of 
the substituent. 
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CHART OF CHARACTERISTIC FREQUENCIES BETWEEN = 700-300 cm™ 
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CHART OF CHARACTERISTIC FREQUENCIES BETWEEN — 700-300 cm™ 


SNOMDIW NI HLONAT3SAVM 


02 6l 8! dl 91 Sl 


spuod 
en Oe po ees 
s-w 


(O=9-9)8-———AA ee 
(0% 0-0) ¢ as | | | 
(O=9-9)8 R= (020-0)8 ————$_—4 


(0=9-0)-——4 + ——- 


CO. 
s 


peyouoig- 4 puo gf 


(jueWUBISssD eAI,}0jUa}) 1D <peyoUdIG—D-OUOW 
peyouoig -o 


(Spilos) ¥)< ulpyd yubID~IS 


(E!g-¥) urpyo yybio44S 
82 uioyd 4y61014S 


SGIOV SITAXOSYVOONOW 


Buis pasequaw - 2 
Bula pesequaw-9 
Build peveqwew-G :40} SU0!;D]}91409 BAI;D}UBL 

RTT EL Se) 

Bulysuosq-b ou YyIM d10UdTIV 

Bulyounsg -p yyIM o1y0Y4dII¥ 

djowouy 

|Ayjow oljowoly 

I \Ayjow o1oudiiy 


SSNOL]S» 


Bulyounsg-> YyIM d10Y4dIIy 
Buiyoubig-p ou YIM o4DYdlIiY 


S3QAH301V 


Bulyounsqg-P yyIM O1j0YUdI|Y 
o1oudiy 


Seas 


5 A_ s-w | 
_W2 OOS -OOL Ueamjag, Spuog 2}q040/a1109 OU 
| | "(9-9-9 of Sees 
(O=9-59)8 —H il ) 
$-w 


OoOmn NON 


(O=9-9)8 a 


O= (9-9-9) 8 saat 
(0=9-9)Se——4 
s 


0=(9-0-01e" 


av 


S1OHOO1V 


[Ayye 20 |Ayyow = y 


A) m——4(1-9)4 (1-0) 44 
s 


juesqo eq Aow 


i} 
Uc0)4 be Slebeemt 1-9) 4h + |-HO-2HO- @HOU 


00g 00b 00S 009 002 
_wo NI YSSNNNZAVM 


F-259 


CHART OF CHARACTERISTIC FREQUENCIES BETWEEN = 700-300 cm 
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CHART OF CHARACTERISTIC FREOQUFNCTIFS RETWEEN — 700-300 cm 
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CHART OF CHARACTERISTIC FREQUENCIES BETWEEN — 700-300 cm” 
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CHART OF CHARACTERISTIC FREQUENCIES BETWEEN — 700-300 cm 


Lie 


(®1q01;a4 you) (8919 0p) jan b Youw 
| 
— | | £ 2°0OW 
| aie : 3 0%9 
| 

(481GNOp ue4j0) ——_—_—— Ol oe'019 

| | | € 
(SPUDg S- 2) v! Ol 
9 £oug 

ds‘s ds‘s 


oo¢ 


SNOYDIW NI HLON3T3AVM 
o¢ G2 02 6| 8 2 91 SI 


(4210144) (N-W)4 
| SOON es near. 
Gll— 


el eal Spee 


ws OO€ -OOL YeeMJeq UOIjds0sqD ou 


Saxejdwoo eulmwwo-jojaw 


Ol $8xe|dWOd ej;D10g 


SA-W 


spunodwos |jAuoqs09 |Djow 
-NO 


S-SA 


9 
gD (NO) 94 


do} fo) 


£019 


€ 
_2 08S 


>, 
9 28S 


He 
s #3 08s 


-"OSH 


| 
(A1qdija4 you) MT ib 


ue 
481900p) -—____ 
( ) ae 


© oles 


(@1901je4 jou) O2L + 


SOINVOYONI 


00b OOS 009 foley. 


;42 NI YSEWANSAVM 


F-265 


CHARACTERISTIC NMR SPECTRAL POSITIONS 


FOR HYDROGEN IN ORGANIC STRUCTURES 
By permission from Erno Mohacsi, J. of Chemical Education, 41, 38 (1964) 


This table is useful for quick qualitative determination of proton spectrum lines by providing 
a tabulation of line positions obtained using tetramethylsilane as an internal reference. The 
listing has been kept as simple as possible for this purpose. The proton spectrum lines are 
arranged according to the chemical shift relative to tetramethylsilane and are given in 
values of 7 and 5. The purpose of this table is to supplement tables available in standard 


references and to summarize information available in the literature. 


(CHs)4Si 
CHs—CH2—,(CH, ); CH—, (CHs)4C 
CH3CH.z— 


R—SH 
—CH2— in a ring 
(CH3)sCH 

ee CHO, COR, COPh, COOH 
a ae COOR, CONHz2 
>CH—X 
—CH2— in ring ketones 
(CH3CO)20 

CHs—X ) n (acyclic), N. (cyclic sec.) 
—CHz—X >N_ (cyclic tert.), NHCOCHs 
>cH—x ) NHSO2Ph, Quart. salt 
CHsCN 


CH2=C(CHs)2 


CH2=C(CHs)—x ) CHO, COCHs, COOCHs 
(CHnowenx } QEOCHs, C=CH, Ph 
—CH2z—NHz2 


CHsPh 
CHsCH2Ph, PhCH2CH2Ph, (CHs)2CHPh 
HC=C— 


CHs—X } OH, OR, OPh, 
—CH.—x $OCOR, OCOPh, 
ScH—x J OCOFs 
CHs—X 

—CH2—X $F, Cl, Br! 
>CH—Xx } 

PhSH 

CHsNO2z, —CH2NOz, CHNOz 
PhNH2 


—CH=CH—conjugated lefi 
—CH=CH—non-conjugated { °°"'"S 
CH2=C terminal 


OC, cyclic 


CHz=C=CH2 
CH2=C(CHs)2 
(CH3)2C=CHCHs 


CH2=C(CH3s)—X \ CHO, COCHs, COOCHs, 


(CHaeacr—x 9 / OCOCHs. Cac 


hn O. @ 


H 


H—€)—x } NOz, COR, X, OH, NH2, OR 
(-H 
RC—H, PhC—H 


20 


20 
RC—OH, PhC—OH 
RSOsH, PhSOsH 
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TABLES OF PARTICLE PROPERTIES 


April 1978 
Reprinted from Physics Letters, Vol. 75B, No. 1, April 1978. 
N. Barash-Schmidt, A. Barbaro-Galtieri, C. Bricman, R. L. Crawford, 
C. Dionisi, R. J. Hemingway, C. P. Horne, R. L. Kelly, 
M. J. Losty, M. Mazzucato, L. Montanet, A. Rittenberg, 


M. Roos, T. G. Trippe, G. P. Yost 


(Closing date for data: Jan. 1, 1978) 


Stable Particle Table 


For additional parameters, see Addendum to this table. 


Quantities in italics have changed by more than one (old) standard deviation since April 1976. 


a 
Particle IS(sP)c, Mass Mean Life Partial decay mode 
(MeV) (sec) por 
Mass2 CT Mode Fraction” Pmax © 
(Gev)? (cm) (MeV/c) 
0,1(17-)- 0(<6x10722) stable stable 
Vy Jat 0(<0 .00006) stable stable 
e (>3x108m, (MeV)) 
e Jat 0.5110034 stable stable 
+.0000014 (>5x10%1y) 
Vy Jet 0(<0.57) stable stable 
be (>1.3x104m, (MeV)) 
aid. 
Me re 
w Jat 105.65946 2.197134x1076 ew (98.6,, , )% 53 
+.00024 +.000077 e~vvy e 1.4 )% 53 
m*=0.01116392 cT=6.5868x104 e- yy ( <4 )x1076 53 
My-Myt=-33.9074 e7ete™ ( <1.9 )x1079 53 
+.0012 Cnye. ( <3.6 )x1079 53 
eve y (8<25: )% 53 
ad 
re 
T Jetf 1807 wry (17.5 #1.7 )% 900 
+20 e vy (17.9 +2.8 )% 903 
m*=3.27 
+d 
-8 cae 
nt 17(0-) 139.5669 2.6030x10 uty 100 % 30 
+.0012 +.0023 ety (| 1,267+0.023)x1074 70 
m?=0.0194789 cT=780.4_ pty &( 1.244£0.25)x1074 30 
(1+-17)/T= etyn® ( 1.0240.07)x1078 5 
(0.0540.07)% etvy e( 2.15#0.50)x1078 70 
(test of CPT) etvete™ (<5 )x107 70 
0 17(0-)+ 134.9626 0.828x10716 rY ( 98.85+0.05)% 67 
Lu +.0039 +.057 S=1.8* yete~ ( 1.1540.05)% 67 
m7=0.0182149 cr=2.5x1076 ry ( <5 )x1076 67 
m,+-m,0= 4.6043 ete-ete” 4&( 3.32 )x1075 67 
n n 5 
+.0037 YYYY ( <6 )x107 67 
ete~ ( <2 )x1076 67 
nN ot(0-)+ 548.8 T=(0.85+0.12)kev! ( 38.0 #1.0 )% S=1.2" 274 
40.6, Neutral decays xy Ae 3 18h. 18) S=1.2" 258 
S=1.4 (71.040 ,7)% 3m ( 29.9 41.1 )% S=1.17 180 
m7= 0.3012 S=1.1 ntn-7n ( 23.6 40.6 )% S=1.1° 175 
nny ( 4.8940.13)% S=1.1 236 
etey (| 0.5040.12)% 274 
e*e7n® ( <4 )x1075 258 
Cat ae ( <0.15 )% 236 
Charged decays eterna  ( (0140 20-15)% 236 
(29.0£0.7)% ntn-n°y (<6 )x1074 175 
s=1.1* ntn-yy ( <0.2 )% 236 
tye ( 2.2 £0.8 )x107° 253 
pty? ( <5 )x1074 211 
ete ( <3 )x1074 274 
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Stable Particle Table (cont’d) 


Particle IG(JP)C,* Mass Mean life Partial decay iiode 
(MeV) (sec) p or 
Mass2 ct Mode Fraction? Pmax © 
(Gev)2 (cm) (MeV/c) 
Kt d 
x: 
K+ 4(0-) 493.668 1.2371x1078 | pty ( 63.5040. 16)% 236 
40.018 +.0026 S=1.9 nt ( 21.1640.15)% 205 
m“= 0.24371 cT=370.9 ntntn ( 5.59+0.03)% S=1.1* 125 
(1t-17)/T= mtn°n® = (_-1.7340.05)% S=1.3* 133 
(.11+.09)% utvn? ( 3.20+0.09)% S=1.7* 215 
(test of CPT) etyn® ( 4.82+0.05)% S=1.1* 228 
Safes pty &( 5.84 $ )x1072 236 
etyn°n® ( 1.8 + )x1075 207 
mq+-m0=-4.01 erunine (3:90 :$5)x1075 203 
+0.13 e-yntnt = ( <5 )x10 203 
Sains utyuntn~ ( 0.9 £0.4 )x1075 151 
poontnt = §=( <3.0 )x1076 151 
ety (| 1.5440.09)x1075 247 
etvy _&( 1,62£0.47)x107> 247 
ntn®%y FE( 2.75+0.16)x10~4 205 
ntntn-y &( 1.0 £0.4 )x1074 125 
ptyn®y & <6 )x107 215 
etyn°y &( 3.7 £1.4 )x1074 228 
ete-nt (| 2.6 40.5 )x1077 227 
etetn- ( <1 )x108 227 
ptyont ( <2.4 )x1076 172 
ntyy e&( <3.5 )x1075 227 
ntyyy e( <3.0 )x1074 227 
ntyy ( <0.6 )x1076 227 
nty ( <4 )x1076 227 
etutn* ( <7 )x1079 214 
e~ptnt ( <5 )x1079 214 
ptvvy ( <6 )x1076 236 
pervete. (11° 43 )x107% 236 
povetet ( <2 x1078 236 
etvete™ (2 #4 )x1077 247 
K? 4(0-) 497.67 50% Kshort» 50% Kong 
KO s=1.1* 
m* =0.24768 ; 
407) 0.8923x10~10/ ntn- 68.61 % * 206 
Kg ‘ +.0022 770 af sotsehe Sehot 209 
cT=2.675 jetpin (@<332 )x1077 225 
ete- ( <3.4 )x1074 249 
ntn-y &( 1.8540.10)x1073 206 
YY ( <0.4 )x107 249 
K? +(07) 5.183x1078 Monon’ (21,5. 20a7n) x S=1eSe 139 
+.040 nt? ( 12.3940.18)% S=1.2* 133 
e7=1554 ntyty ( 27.0 40.5 )% S=1.1* 216 
ntety K( 38.8 40.5 )% S=1.1* 229 
- x mevy Ke 1.3 40.8 )% 229 
mq, —™M.= 0.5349x10'9R sec mn J( 0.20340.005)% » 206 
+0.0022 179 ( 0.094+0.018)% S=1.5* 209 
ntn-y €( 6.0 +2.0 )x107> 206 
nov (<2 )x1074 231 
vY ( 4.9 +0.5 )x1074 249 
eu ( <2.0 )x1079 238 
pepe (9.1 £1.8 )x1079 225 
uty ( <7.8 )x1076 225 
pty ( <5.7 )x1075 177 
ete™ ( <2.0 )x1079 249 
etey ( <2.8 )x1075 249 
nt nveteg ( <8.8 )x1076 206 
wontety.e ( <242 )x1073 207 
pt d 
+ fy 7 
D zo hes Korie | ( (3/9 2100 x 845 
aa hces kon = 1.5 40.6 )% 862 
oe eee e*anything (9.8 £1.4 )% 934 
D D De METIS ( <0.31 )% 908 
: mtKtKT ( <0.6 )% 743 
Ktntn ( <0.20 )% 845 
a Te 
po_d 
0 L(g-if Z ay 
De zo) AS Kon - ( 1.8 20.5 )% 860 
D ZEA Kanne (El cee tO.) % 843 
m 3.472 Kontntn ( 3.5 £0.9 )% 812 
ee Kom «<6 )% 860 
Tepes >Kn) <0.16 Re el 4.4 £1.1 )% 841 
e“janything (© 98 £154) )% 932 
wT Ce<013 )% 921 
KtK ( <0.13 )% 790 


a ae 
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Stable 


Particle Table 


(cont’d) 


a 
Particle IG(JP)c, Mass Mean life Partial decay mode 
(MeV) (sec) p or 
Mass2 ct Mode Fraction? Binnie 
(Gev)2 (cm) (MeV/c) 
p 4(4+) 938.2796 stable (>2x103%y) 
+0.0027 
m= 0.880369 
n $(4+) 939.5731 918414 pe7v 100 % 1 
+0.0027 eT=2.75x10!3 
m= 0.882798 
Mp-Mp=-1.29343 
+0.00004 
A o(4+) 1115.60 2.632x10740 pr ( 64.2, 5 5 )% 100 
+0.05 +.020 S=1.6 nt (235), Bae ls 104 
=1.2 cT=7.89 pe-v (| 8.0740.28)x1074 163 
m2= 1.2446 puny (| 1.574£0.35)x1074 131 
ma-my0= -76 87 pny €( 0.8540.14)x1073 100 
+0.08 
eu 1(4+) 1189.37 0.802x107 19 pr? ( 51.6 9 4.)% 189 
+0.06 +.005 nit (46.4070 2 2")x 185 
s=1.8* cT=2.40 py (| 1.24£0.18)x1073 s=1.4* 225 
m7= 1.4146 nity €( 0.9340.10)x1073 185 
Aety (| 2.02+0.47)x1075 71 
mys+-my-= -7.98 [Tietoe*nv) 9, .§ mete ( <3.0 )x1075 202 
+.08 T(f-st-nv)~" ; nety ( <0.5 )x1075 224 
s=1.2* pete (<7 )x 1076 225 
yO ($+) 1192.47 5.8x10720 Ay 100 % 74 
+0.08 +1.3 Aete™ & 5.45 )x1073 74 
m= 1.4220 cT=1.7x1079 Ayy ( <3 )% 74 
x 1(4+) 1197.35 1.483x107 10, nn 100 % 193 
+0.06 +.015 S=1.4 ne7v (| 1.08+0.04)x1073 230 
m= 1.4336 cT=4.45 nunv ( 0.4540.04)x1073 210 
Ae7v ( 0.60+0.06)x10~4 79 
ms0-ms-= -4.88 nny &( 4.6 +0.6 )x10~4 193 
+.06 
=0 $(4A*)? 1314.9 2.90x10-1° An? 100 Z 135 
+0.6 +.10 A ( 0.5 20.5 )% 184 
m2= 1.7290 cT=8.69 roy ((axate )% 117 
pr ( <3.6 )x1075 299 
pe-v ( <1.3 )x1073 323 
Iteny (acid )x1073 120 
D-ety ( <0.9 )x1073 112 
m=0-m=-=-6.4 rtuny CNG )x1073 64 
+.6 lopty ( <0.9 )x1073 49 
puny (.<iz3 )x1073 309 
ne em $(4°)? 1321.32 1.654x10710 Ana 100 % 139 
as +0.13 +.021 Ae7v °° 0.69+0.18)x1073 190 
m®= 1.7459 cT=4.96 Demy ( <0.5 )x 107 123 
Auny ( 3.5 £#3.5 )x1074 163 
Doumy ( <0.8 )x1073 70 
ni cient )x1073 303 
ne-v C32 )x1073 327 
nu v (-<i5 )% 313 
Ly (aciiee )x1073 118 
pan ( <4 )x1074 223 
pme7y ( <4 )x1074 304 
pm uy ( <4 )x1074 250 
=%ny (acer )x1074 6 
QU = 0B *)" 1672.2 1.149-4x10-10? n 293 
+.4 S=2.5 Eon 100% 290 
m2= 2.7963 cT=3 AK~ 211 
—> 
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ADDENDUM TO 


Stable Particle Table 


Magnetic moment 
Ee 1.001 159 652 41 
+.000 000 000 20 
v} 1.001 165 922 a p = 0.75240,.003 n=-0.12 £0.21 

+.000 000 009 lad § = 0.97240.013 6 0.7554+0.009 h = 1,0040.13 
le,/evl=0.864 03? = 180°415° 
Left-right asymmetry Sextant asymmetry Quadrant asymmetry 
(0.12+.17)% (0.19+0.16)% (-0.174+0.17)% 
( 0.88+.40)% 


Partial rate (sec~*) 


eh 


mec 


ys Decay parameters 7% 


B=0.047+0.062 


Slope parameters for K + 3n7 


pv (51.3340. 17)x10© s=1.2* 2 
nr (17.100. 13)x10® S=1.1"| Ktontn*n” g=-0.215+.004 S=1.5' See Data Card Listings 
mtn ( 4.52+£0. 02)x108 $=1.1*| K7>n7n7nt g=-0.214+.007 S=2.7) for quadratic coefficients. 
mr7® = ( 1.4040. 04)x108 S=1.3) Ktonon°nt g= 0.561.021 S=1.7) 
mmey ( 2.58+0. 07)x108 S=1.7"| KP>ontn-n® g= 0.670+.014 S=1.6 
0+0.04)x10 S=1.1 
env .3.20%0,04) Af= 0.029+.004 A€= 0.0300+.0018 S=1.2* 
+ _ =1,5* .) we Powys 
KQ ntn- 5( 0.76892.0033)x1010 ; Ki 4 f= 0.026+.008 S 1.5" K933 AM= 0.034 +.006 S 2.5" 
0. s( 0.3517. 0029)x1010 S=1.1 AG= -0.003+.007 S=1.5 AH= 0.020 +.007 S=2.5 


See Data Card Listings for €, f,, and fy. 


6 a * 
ntn-n? a - ae Kee ae CP violation parameters t SJ A 
mv (5.21 £0.10)x10® sai.it| l7+-l=(2.2744. 022)x10~9 Inool=(2.32#-09)x1079 S=1.1 
ev (7.49°#0.11)x10° Set.i*| @4-7G5.021.2)" Poo=(48£13)° 
ater S (3.91 £0. 10)x104 In4— ol? <0.12 Inoool <0.28 6= (o 330+. 012)x1072 
O79 —S( 1.81 +0.35)x104 S=1.5*| AS = -AQ 


Re x=0.009+.020 S=1.4* Im x = -0.004+.026 S=1.1* 


Decay parameters” 


Magnetic 


moment Measured Derived Ba/ By Bv/ a 
(eh/2m,c) a (degree) Y A(degree) 


2.7928456 
+.0000011 


—1.25340.007 
6=(180.20+0.19)° 


—1.91304211 
+.00000088 


pn 0,642£0.013  (-6.5#3.5)" 0.76 = (7.7t$-9)° 


n7m9 0.64640.044 
pev -0.6240.05 S=1.2* 


—0.978+0.016 (36+34)° (187+6)° 


nn* +0.07240.015 (167420)? -0.97  (-72*132)° 
PY) = 1.031938 S=1.1" 


 =0.06940.008 (10#15)° 
ne7v +(0.38540.070) S=2.3* 
Ae7v 0.2440.23 S=1.3 


* 


=e 4440. 08 
S=1,3" 


(21+12)° 


—0.392+0.021 (185+ 13)° 


a, +0.36 
AK 0.66"9°39 
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Stable Particle Table (cont’d) 


Indicates an entry in the Stable Particle Data Card Listings not entered in the Stable Particle 
Table. We do not regard these as established particles. 


“S = Scale factor = Vx2/(N=1), where N & number of experiments. S should be = 1. If S> 1, we have 


enlarged the error of the mean, 6x; i.e., 6x > S6x. This convention is still inadequate, since if S 
>> 1 the experiments are probably inconsistent, and therefore the real uncertainty is probably 
even greater than Séx. See text, and ideograms in Stable Particle Data Card Listings. 


The baryon number B, strangeness S, and charm C of the hadrons which appear in the tables are 
as follows: 


Mesons (B=0) Ss Cc Baryons (B=1) S) Cc 
7,7 0 0 p,n 10) 0 
Kt, Ko +1 0 A, -1 0 
K~,K° -1 0 = -2 0 
pt,p°® 0 +1 aq =i ) 
D-,D° 0 = 


Quoted upper limits correspond to a 90% confidence level. 

In decays with more than two bodies, pyjax is the maximum momentum that any particle can 
have. 

For simplicity, decay mode charge states are written for the particle shown. For antiparticle 
modes all particles must be charge conjugated. 

See Stable Particle Data Card Listings for energy limits used in this measurement. 

Quantum numbers shown are favored but not yet established. See Data Card Listings. 

Theoretical value; see also Stable Particle Data Card Listings. 

See note in Stable Particle Data Card Listings. 

The direct emission branching fraction is (1.56+.35)x1079, 

The +(KQ) and |n,_| averages (and the related KP + ntn~ branching fraction and rate averages) 
contain only post-1971 results. The pre-1971 averages were |n,_| = (1.95+0.03)x1073 and 1(KQ) = 
(0.862+0.006)x10~!9 sec. See notes on |n4_| and 7(K&) discrepancies in Stable Particle Data Card 
Listings. 

The branching fraction for KP >nev includes the radiative events KP > mevy. 

Error does not include 0.13% uncertainty in the absolute SPEAR energy calibration. Assumes 


my=3095 MeV. 


. This is a weighted average of D* and p? branching fractions with undetermined weighting. 


P for = and JP for N7 not yet measured. Values reported are SU(3) predictions. 
Assumes rate for =~ + £%e~v small compared with =~ > Ae™v. 
Warning. This is an average of two incompatible results: ABCLV collaboration (4.4128 -42)x10719 
sec and ACNO collaboration (0.7578 14)xi0-10 sec. See note in Data Card Listings. 
lea/ayl defined by gf = ICal?+IC'al*, af = ICyl*+IC'yl?, and Lele (VIPy(Cy+C'y¥5)1¥); 
defined by cos ¢ = —Re(CAC'y+C',Cy)/eagy [for more details, see text Section VI A]. 
The definition of the slope parameter of the Dalitz plot is as follows [see alsc text Section VI B.1]: 
IM? = 1+ @(—5>) . 

m+ 
The Ke >nn and Kp +nn rates (and branching fractions) are from independent fits and do not 
include results of KPp-Kg interference experiments. The |n,_| and |ngol values given in the 
addendum are these rates combined with the |n,_| and |ngol results from interference 


experiments. 
The definition for the CP violation parameters is as follows [see also text Section VI B.3]: 


A(KP > 797%) 


A(Kg > 197%) 


A(K? >n*n7) 


sett Fy eI = igoo = 
Noo = |noole 
A(K > ntn) O° ue 


N+- = In,—lei#+- = 


r(KP>4*)-1(KP +27) ; 2 = P(K9onta-19)CP viol. 2 2 : TP (KO 197979) CP viol. 
P(KP>2*)+P(KP>t7) rt =O T(KPontn-1°) ’ one (KP 919197) 


The definition of these quantites is as follows [for more details on sign convention, see text 
Section VI B]: ' 


2 cosA 
= Sa B = Vi-a%sing | ga/gy defined by (Brly,(gy—ga7s5)IB)) 


B= ce y = V1-a%cos¢ | 6 defined by ga/gy = Iga/eylel® 
s P 
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Meson Table 


April 1978 


In addition to the entries in the Meson Table, the Meson Data Card Listings contain all 
substantial claims for meson resonances. See Contents of Meson Data Card Listings below. 


Quantities in titalies are new or have changed by more than one (old) standard devtatton since Aprtl 1976. 


Partial decay mode 


Name 
1 or Full 2 
GNI 0 | 4 ic Mass Width ™ p or 
Sart ry Jen M Tr rm”), Mode Fraction (%) Pmax(?) 
ELV ee ee eV) (MeV) (Gev) [Upper limits are lo (%)] (MeV/c) 
+ ne} 
Tv Al(CM fe) ¥/ 0.0 0.019479 : 
if 134 96 7°95 eV 0.018215 See Stable Particle Table 
£559 eV 
n 0*(0)+ 548.8 0.85 keV 0.301 Neutral 71.0 See Stable 
+0.6 +.12 keV +000 Charged 29.0 Particle Table 
+ 1- q q ~ 
o(770) 1 )- 776, 155, 0.602 a = 100 362 
+3 +3 +.120 TY 0.024 +.007 375 
ete” 0.0043+.0005 (d) 388 
utp 0.0067+.0012 (d) 373 
ny seen" 194 
M and T from neutral mode. For upper limits, see footnote (e) 
w (783) 0 (1 )- 782.6 10.1 0.612 nn 89 .9+0.6 S=1 2% 327 
6 te +0.3 508) +,008 wn 1,340.3. S=1.5" 366 
S=1.3* my 8.8+0.5 380 
ete 0.0076+.0017 S=1.9"% 391 
ny seen" 199 
For upper limits, see footnote (f) 
> 
n' (958) o'(O)#" 957.6 9 << 1 0.917 om 66.2#1.7 aaa 
+0.3 <.001 p°y 29 .8+1.7 S=1.1 165 
wy 2.140.4 159 
YY 2.0+0.3 479 
For upper limits, see footnote (g) 
6(980) 1 (0*)+ — 980") so) 0.960 nm seen 318 
ae, +5 +10 +.049 kK seen’ 
s*(980) o*co")+ 9068 406) § 0,960 KK seen! 
+10 +10 +.039 11 seen 470 
See note on mm and KK S wave". 
eS 
6(1020) 0 (1)- 1019.6 4.1 1.040 KK 48 .6+1.2 S=1.3. 128 
eae +0.2, nao) +.004 Kt, 35 .141.2 usnuSele Sienna 
Sails an? (incl. pm) 14; 74067. 04 S=lic 2p 
ny 1,640.2 362 
Boye 0.14+0.05 501 
ee. .031+.001  S=1.1* 510 
Wu -025+.003 499 
= For upper limits, see footnote (i) 
a 
A, (1100) 17(1*)+ 1100" » 300" 1.21 om ~ 100 249 
21S) 
ee eee eee 
++ 
B(1235) 1 (1)- 1231, 128, 1 5Z wT only mode seen 347 
Sa = +10 +.16 [D/S amplitude ratio = .29+.05] 
x For upper limits, see footnote (j) 
a OE A Te eo ee | 
+ + 
£(1270) 0 (2 )+ 1271, 180, 1.62 11 80.3+0.3 620 
errs 5 +5 +20 +.23 2n* 207 2.80.3 S=1.1* S57 
KK _ 3.120.4 S=1)3°isag 
uae Cae seen 560 
For upper limits, see footnote (2) 
+ + 
D128) O'(1")+ 1282, 25. 1.64 Kn seen 301 
+5 +10 +.03 nit seen 481 
+[6n seen] 238 
2nt2n- (prob. p°ntn7) seen 563 
++ 
€(1300) 0 (0 )+ ~ 1300 200-400 1 seen 
kK seen 


See note on mm and KK S wave", 


Meson Table (cont’d) 


oe Partial decay mode 
Full 
Ol1  \FyP)c, Mass Width m2 eter 
= kel 7 eS M r erm?) Mode Fraction (%) Pmaxt?) 
PLR (Mev) (Mev) (Gev) [Upper limits are 10 (%)] (MeV/c) 
A, (1310) 17@*)+ 13128 102, 1.72 on 70.3+2.1 411 
+5 +5 +.13 nt 14.4+0.9 531 
wit 10.6#2.5 356 
KK 4.7+0.5 430 
n/t <l 281 
TY 0.45+0.11 649 
E(1420) 0°(A )+ 1416, 60, 2.01 Kkr seen 421 
+10 +20 +.08 +{K*K + R*K seen] 130 
nit seen 564 
tor possibly seen] 349 
Not a well established resonance. 
x 
£(1515) 0° (2")+ 1516, 656 2.30 kK dominant 572 
+10 +10 +.10 1 seen 745 
For upper limits, see footnote (k) 
zn 
4 §,,,5 
re 1 q Ty 75 +10) a 738 
p'(1600) 1 (1)- ~ 1600 ~ 300 2.56 tLon*r seen with m1 in S-wave] 572 
+.48 17 25°+108 788 
A, (1640) 1(2,)+ ~v 1640 ~ 300 2.69 fr dominant 304 
+.49 
Not a well established resonance." 
w(1670) 0 (3 )- 1668, 160, 2.78 pT seen 645 
+10 +15 beieii 3 possibly seen 806 
St possibly seen 740 
tLonn possibly seen] 615 
g(1680)" 1°(3")- 1688, 180, 2.85 2n 24458 832 
+20 +30 ag 8, 4m (incl. m7p,pp,AaT,w) large 786 

p KK i small 682 
J » M and T from the 27 mode. KKn (incl. K kK) small 623 
+ q 
$(1935) 1935, 9, 3.74 NN dominant 236 
iets +2 +4 +.02 
h(2040) 0°(4")+ — 2040 193 4.16 7 seen 1010 

+20 +50 +.39 KK seen 890 
7(2190)" 1*(37)- 2192, 150° 4.80 NN dominant 564 
“es +10 +508 +.33 1" geen 1086 
> 
U T atest § § A . 

(2350). 0. (4°)+ 2350 ~ 200 5.52 NN dominant 707 
$ am a +255 +.47 ™1 seen 1167 
2 oo ee 8d vem aTugourse fecordtb 
x 
¥(3100) 0 (17)- 3097+2 0.06740.012 9.598 ete” 7+1 1549 
or J a £000 © "U7 741 1545 

hadrons 86+2 

+[2(n*n7) 1° 3.740.5 1496 
3(n*n7) 1° 2,940.7 1433 
Wo KK 1.25083 1369 
opm 1,140.2 1448 
4(n* a) 0° 0.940.3 1345 
K"(890) K*{1430) 0.6740. 26 1007 
KK* 0.61+0.08 1373 
pp’ n 0. 4140.08 1108 
2(n*1) 0.4+0.1 1517 
3(n*n") 0.4+0.2 1466 
ni 0.38+0.08 1174 
2(nt a KK 0.31+0.13 1320 
Ko Keates 0.26+0.07 1440 
oun 0. 2140.09 1365 
pp 0.2140.02 1232 
ppn 0.19+0.04 948 
oKK 0.18+0.08 1176 
AA 0.16+0.08 1075 
ppi' 11° 0.11+0.04 1033 
ppr° 0.1040.02 1175 
$n 0.10+0.06) 1320 

tLyn’ 0. 2540.06 1401 
vi 0.20+0.07 1288 
YX (2830) +3y 0.14+0.04] 256 


For smaller branching ratios, upper limits, and reso- 
nance subchannels of the above modes, see listing." 
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Meson Table (cont’d) 


Partial decay mode 


Name 
: ae Full a2 a 
o|4 Width 
sac" = ea UF )en seers r sr) Mode Fraction (%) Pmax!”) 
+Tite ‘estab. (Mev) (Mev) (Gev) [Upper limits are lo (%)] (MeV/c) 
Ee +77 incl. +0.8 1678 
41345 11.649 2(ntn-) (incl. amp) 4.4+0. 
ee ee gare wn-K*K (incl. KK*) 3.7+1.0 1579 
YJ/W (3100) 3,341.0 300 
3(n*1) 192017. 1632 
wth 1,040.3 1701 
eK 1.040.3 1634 
ppt*1 0.540.2 1319 
bs 
* 
P ot (A) + 350844 12.306  yJ/(3100) 23.4+0.8 S=2.4* 388 
13510) eM: 3(r*n-) 2,440.8 1682 
2(n*n-) (incl. m1p),  1.5+0.6 1727 
n*a-K*K~ (incl. mKK*)0.9+0.4 1632 
JP = 1* preferred. ata pp 0.14#0.11 1381 
* 
x (3555) 0° (N)+ 355445 12.631  yJ/p(3100) MP 1626 $=1.3 427 
“Se nt+n-KtK" (incl. 1KK*) 2.0+0.6 1655 
3(n*n) 1.1+0.7 1706 
m*n- and K*K- 0.2940.15 
1*1 pp 0.2940.14 1408 
een preferred. 2(n*n-) (incl. tmp) 0. 2340.06 1750 
¥(3685) O7(17)- 368643 0.22840.056 13.587 ee 0.9+0.1 1842 
a +.001 9 ptpr 0.8+0.2 1839 
hadrons 98.1+0.3 
+{J/p wn 3343] 474 
= = ome 17+2 478 
My (3685) ~™yc3100) ~ 588-640.8 t[J/p 1° ij 
i{J/v n 4,240.7] 189 
4(2(0*0 ) 7° 0.4402) 1798 
tir KK 0.140.04] 1725 
420) 0.08+40.02] 1816 
i{y x (3415) 7+2] 261 
vax ne 
(3510) 2 172 
tLy x (3555) 7+#2] 128 
(3770) (17)-—-3772 28 14.228 ee 0.0013+0.0002 1885 
es +6 +5 +.106 DD dominant 184 
* 
(4415) (17)- 441447 33+10 19.483 ee 0.0013+0.0003 2207 
+.146 hadrons dominant 
T(9500) (17)- 9500 90.25 wee Been 4750 
; ee seen 4750 
Seen split into two peaks m, = 9410+13, m,=10060+30. 
Additional structure may be present”. 
Ka if 493.67 
Ko ae i Dogg See Stable Particle Table 
K'(892) 1/2(17) 892.2 49.5 0.796 = Kr = 100 288 
+0.4 +1.5 +.044 = Kn 2 sp 216 
Ky 0.15+0.07 309 


M and T from charged mode; m® - m~ = 4,140.6 MeV. 
Sn ae eee ODS vinneen. es 


Q, (1280) 1/207) ~1280 ~ 120 1.64 Kom dominant 501 
+,19 
+[Ko large } 62 
* 
Existence of a second resonance, Q, (1400), *{K'n possibly seen] Sid 
decaying mainly into K 7, not well established". Kw posstbly seen 
s 
ee a a eae eee 
«(1400) 1/2(0*) 1400-1450 200-300 Kn seen 
1 


See note on Kn S wave . 
a Me, ee ee a ee 


* 
K(a430) 1/2(2*) 14348 100° 2.06 ky 49. 141.6 623 
+5 +10 +.14 Kt UEP i? 424 
Ka 11. 24205 374 
Ko 66225 327 
Kis 3.75066 320 
Kn 2522.5 492 
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Meson Table (cont’d) 


Partial decay mode 


Name 
I Full 
STI 1SyP)c, Mass Width m2 p or 
= Hie tin M r Mm), Mode Fraction (*) Pmax!”) 
p " (Mev) (MeV) (Gev) [Upper limits are lo (%)] (MeV/c) 
L(1770) 1/2(A) 1765, 140, Bala Kirn dominant 788 
+10 +50 neds) Kort seen 1 ULM 
¢ +[K (1430) and other subreactions" ] 
Not a well established resonance . 
K*(1780)" 1/2(3") 1784 135¢ 3.19 Kem large 798 
+108 +40 +.24 +4[Kp large] 619 
+[K*0 large J 660 
Kr 1945 817 
“8 
x 
Dt 1/2(0) 1868.3 3.491 See Stable Particle Table 
D OT 86553 3.472 
p**(2010) 1/2(17) = 2008.6 <2.0 4.034 Dnt 60415 39 
+1.0 a 5 37 
Myr - Myo = 145.3+0.5 MeV pty Gh 135 
D*°(2010) 1/2(1) 2006 <5 4.024 Dn? 55415 45 
+105 D°y 45+15 138 


Contents of Meson Data Card Listings 


Non-strange (S=0, C=0) Strange (|S| =1, C=0) 


oye entry eispaee entry I (a?) 


17 (07)+ A, (1310) 1° (2)+ + ee” (1100-3100) 1/2(07) 
0*(0-)+ E (1420) 0*(A )+ +X (2830) K*(892) 1/2(1) 
(770) 1° (17)- + X (1410-1440) w (3100) or J 0°(17)- Q, (1280) 1/2(1") 
(783) 0°(17)- £'(1515) 0°(2*)+ x (3415) 0*(0*)+ + Q,(1400) 1/2(1*) 
(940-953) + F, (1540) 1 (A) + x (3455) + K'(1400) 1/2(0°) 
(958) 0° (07)+ o’(1600) 1°*(17)- P, or x(3510) 0°(A )+ « (1400) 1/2(07) 
(980) 1°(0*)+ A, (1640) 1° (27)+ (3555) 07 (N )+ K*(1430) 1/2(2°) 
(980) 0*(0*)+ w (1670) 07(37)- (3685) TRANS + Ky(1700) 1/2 
(990) g (1680) 1*(37)- (3770) aie L (1770) 1/2(A ) 
$ (1020) 07(17)- + X (1690) (4030) is K*(1780) 1/2(3°) 
M (1033-1040) + A, (1900) 1 (4415) (i-)- + K*(2200) 
ny (1080) O*(N )+ +X (1900) 17(4*)+ (9500) (is)= 
A, (1100) 17(1*)+ S (1935) 1 +T (10060) (1 )- Charmed (|C| = 1) 
M (1150-1170) h (2040) 0*(4*)+ ; 
Bi tise el j- T (2190) 1°(3)- D (1870) 1/2(0°) 
o/(1250) 1°(17)- U (2350) 0*(4*)+ D'(2010) | -1/2(1 ) 
£ (1270) 0*(2*)+ + NN(2360) 1 ~ Pherae 
D (1285) O*(A )+ + NN(1400-3600) + F (2140) 
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(b) 


(d) 


(e) 
(f) 


(g) 


(h) 
(i) 
(3) 
(k) 


(2) 


Meson Table (cont’d) 


Indicates an entry in Meson Data Card Listings not entered in the Meson Table. We do not regard 
these as established resonances. All the entries in the Listings can be found in the Table of 


Contents of Meson Data Card Listings. 


See Meson Data Card Listings. 
Quoted error includes scale factor S = vy*/(N-1). See footnote to Stable Particle Table. 


Square brackets indicate a subreaction of the previous (unbracketed) decay mode(s). 


This is only an educated guess; the error given is larger than the error of the average of the 
published values. (See Meson Data Card Listings for the latter.) 


IM is approximately the half-width of the resonance when plotted against M’. 
For decay modes into 2 3 particles, pmax is the maximum momentum that any of the particles in 


the final state can have. The momenta have been calculated by using the averaged central mass 
values, without taking into account the widths of the resonances. 


From pole position (M - if/2). 

The ete” branching ratio is from ete” + n’1 experiments only. The we interference is then due 
to wo mixing only, and is expected to be small. See note in Meson Data Card Listings. The 
uu" branching ratio is compiled from 3 experiments; each possibly with substantial wp inter- 
ference. The error reflects this uncertainty; see notes in Meson Data Card Listings. If eu 
universality holds, [(p® + uu) = T(p? + ete ) x 0.99785. 

Empirical limits on fractions for other decay modes of p(770) are Tn < 0.83, Tan < 0.15%, 
win < 0.2%. 

Empirical limits on fractions for other decay modes of w(783) are 1’ 1 y < 5%, 1°n°y < 1%, 

n + neutral(s) < 1.5%, uty < 0.02%, w°utw < 0.2%. 

Empirical limits,on fractions for other decay modes of n! (958): mn < 2%, wo 7? < 5%, 
Tannen <1 Tit Mnenc<els om < 14, 1 me en 0.0%, meter = 1.3%, meren <alalte 

Te paaera te 

The mass and width are from the nm mode only. If the KK channel is strongly coupled, the width 
may be 300 MeV or more. 

Empirical limits on fractions for othe: decay modes of $(1020) are mm < 0.033, ™ 1:y <00Mnee 
wy < 5%, py S123 om enum < 1. 

Empirical limits on fractjons for other decay modes of B(123S): mm < 15%, KK < 2%, 4m < 50%, 

om < 1.5%, nm < 25%, (KK) < 8%, KcKg 7 < 2%, Kok m* < 64. 

Empirical limits on fractions for other decay modes of f' (1515) are nn < 50%, 

nim < 30%, KKn + KK < 35%, 2n"2n” < 328. 

Empirical limits on fractions for other decay modes of £(1270) are nnn < 18, K°K nm + c.c. < 13, 
m < 2%. 


Established Nonets, and octet-singlet mixing angles from Appendix IIB, Eq. (2'). Of the 
two isosinglets, the "mainly octet" one is written first, followed by a semicolon. 


Nonet members 
eens 
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Baryon Table 
April 1978 


The following short list gives the status of all the Baryon States in the Data Card Listings. In addition 
to the status, the name, the nominal mass, and the quantum numbers (where known) are shown. States with 
three- or four-star status are included in the main Baryon Table; the others have been omitted because the 
evidence for the existence of the effect and/or for its interpretation as a resonance is open to consider- 
able question. 


N(939) Pll **** A(1232) P33 **** A(1115) POL **** £(1193) Pll **** =(1317) Pll **** 
N(1470) Pll **** A(1550) P31 * A(1330) Dead 2(1385) P13 **** =(1530) P13 **** 
N(1520) D13 **** A(1650) S31 **** A(1405) SO1l **** (1480) * =(1630) ae 
N(1535) Sll **** A(1670) D33 *** A(1520) DO3 **** Z(1580) p13 ** =(1820) 13 *** 
N(1540) P13 * A(1690) P33 *** A(1600) POl ** £(1620) sll ** =(1940) * 
N(1670) DLS **** A(1890) F35 **** A(1670) SOL **** Z(1660) Pll *** =(2030) 1 *** 
N(1688) F15 **** A(1900) S31 * A(1690) DO3 **** 2(1670) p13 **** =(2120) * 
N(1700) S11 **** A(1910) P31 **** A(1800) Pol ** = (1670) ae = (2250) * 
N(1700) D13 *** A(1950) F37 **** A(1800) Go9 * ~ (1690) ae =(2500) ae 
N(1780) Pll *** A(1960) D35 *** A(1815) FOS **** £(1750) S11 *** 
N(1810) P13 *** A(2160) ake A(1830) DOS **** 2(1765) D15 **** Q(1672) PO3 **** 
N(1990) F17 ** A(2420)H311 *** A(1860) PO *** £(1770) Pll * 
N(2000) F15 ** A(2850) ae A(1870) sol *** 2(1840) P13 * A_ (2260) * 
N(2040) D13 ** A(3230) wee (2010) ae 2(1880) Pll ** e 
N(2100) sll * A(2020) FO7 * Z(1915) FS **** I _ (2430) * 
N(2100) D15 ** A(2100) GO7 **** £(1940) D13 *** ° 
N(2190) G17 *** Z0(1780) POl * A(2110) FOS *** £(2000) sll * 5 
N(2200) G19 *** Z0(1865) DO3 * (2325) DO3 * £(2030) F17 **** pibaryons 7 
N(2220) H19 *** Z1(1900) P13 * A(2350) lolala 2(2070) F15 * mee * 
N(2650)T1 11 *** Z1 (2150) * A(2585) ake Z(2080) P13 ** ea 
N(3030) wee Z1 (2500) * Z(2100) G17 * = 
N(3245) * £(2250) tee 
N(3690) * 2(2455) ta 
N(3755) * (2620) ae 

(3000) ae 


***k* Good, clear, and unmistakable. 
*** Good, but in need of clarification or not absolutely certain. 
** Needs confirmation. 
* Weak. 


[See notes on N's and A's, Z*'s, A's and f's, B*'s, and dibaryons at the beginning of those sections in 


the Baryon Data Card Listings; also see notes on individual resonances in the Baryon Data Card Listings.] 


; i 
Particle tary fl ox kK beaut Mass Full me ee rT 
pert aes Pp (GeV/c) vied waceh +IM b Mode Fraction © Pp a 
Cetin (Mev) r (Gev?) % eee 
Oo = 4m1X~ (mb) (Mev) (MeV/c) 
+ 
. w2hi/2 } ee eae See Stable Particle Table 
N(1470) 9 1/2(1/2") Pt, p= 0.66 1390 to 180 to 2.16 Nt ~60 420 
—————_ O= 27.8 1470 240 +0.29 Nn ~18 d 
(200) Nat ~25) 368 
(Ne hh d 
[Ar ~23]° 177 
[No mye d 
N(1520)9 1/2(3/2 )D,, p=0.74 1510 to 110 to 231. NT ~55 456 
——— o=23.5 1530 150 +0.19 Na ~45 410 
(125) [Ne <n d 
[Np ~19]? d 
{Aq ~23]° 228 
m™m =e d 
N(1535)9 1/2(1/2-)S), p=0.76 1500 to 50 to 2.36 NT ~30 467 
——— o= 22.5 1545 150 +0.15 Nn ~65 182 
(100) Na ~5 422 
[Np pal< d 
(Ne i oie d 
[An ~ 1)° 243 
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Baryon Table (cont’d) 


oA et b 2 Partial decay maces 
Particle Teton. 1 or K beam Mass Full M P Org 
— estab. . (Gev/c) Mise cea tm? Mode Fraction — Daa 
beam (Mev) r (Gev~) % 
Oo = 41X%~ (mb) (MeV) (MeV/c) 
ee 
g “yp! =1.00 1650 to 145 to 2.79 NT ~45 560 
N(1670) ESET Bineer 1685 170  +0.26 Not “S50 525 
(155) [At ~47] 360 
[Np afi d 
AK < 0.3 200 
Nn <0.5 368 
n(1688)7 1/2(5/2") ie p=1.03 1670 to 120 to 2.85 NT ~60 572 
— o=14.9 1690 145 +0.24 Na ~40 , 538 
(140) [Ne Si) 340 
[No ~13]° d 
[Ar ~12]° 375 
mm < 0.3 388 
N(1700)9 1/2(1/2-)S}, p=1.05 1660 to 100 to 2.89 NT ~55 580 
—__——_ o=14.3 1700 200 +0.26 Na ~30 547 
(150) [Ne <10}® 355 
[No 72s d 
[Ar A=15 io 385 
AK ~10 250 
IK ea) 109 
N(1700)9 1/2(3/2 )D) 3 p=1.05 1660 to 80 to, 2.89 NT ~10 580 
—_ o=14.3 1710 1207 +0.20 NUT ~90'% 547 
(120) (ne <40], 355 
[Np < Sig d 
(Ar 15-40] 385 
AK Et 250 
N(1780) 1/2(1/2")P* | p=1.20 1650 to 100 to Be17 NT ~20 633 
a o=12.2 1750 180 +0.28 NTT >50 , 603 
(160) [ne 15-40], 440 
[Np 40-65], 249 
{Ar 10-20] 448 
AK <5 353 
Ik ~10, 267 
Nn 2-20° 476 
N(1810) 1/2(3/2") Me p=1.26 1650 to 100 to 3.28 NT ~20 652 
— o=11.5 1750 300 +0.36 NTT gs 624 
(200) [Ne ~20], 468 
[Np 45-70], 297 
[Ar ~20] 471 
+ Ak 1-4 386 
+ IK ne 307 
- Nn <5 503 
a ee ee 
N(2190) 1/2(7/2 )G,, p= 2.07 2140 to 150 to 4.80 NT 15-35 888 
— ¢=6.21 2250 300 +0.55 
" (250) 
eee ee eee Se ee ee eee eee 
N(2200) 1/2(9/2 )G,4 p= 2.10 2130 to 200 to 4.84 NT ~10 894 
——— 0=6.12 2270 300 +0.55 
(250) 
Sa ee ee) eg eg ee ee eee 
N(2220)9 1/2(9/2") Hyg p=2.14 2200 to 250 to 4.93 Nt ~20 905 
——————— O=5.97 2250 350 +0.67 
(300) 


en a eee eee eee —w 


= dj 
N(2650) 1/2(11/2 Ming p= 3.26 2580 to ~400 7.02 NT =5 1154 
——_ O = 3.67 2700 (400) +1.06 
ee eS ee i UE eee 
: N(3030) 1/2( 2? ) p=4.41 ~3030 ~400 9.18 Nt (J+1/2)x 1366 
3 — O= 2.62 (400) +1.21 <o.1k 


ener eee 
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Baryon Table (cont’d) 


: ne 
Particle® 1 (x*)% T or K beans Mass Full mM? ———EE ey 
— estab Width 
a Pream (GeV/c) mo 7° arm? Mode Fraction © pha 
go = 4mX* (mb) (ey) (Mev) (cay, = (MeV/c) 
+ 
A(1232)9 3/2 (3/2 Mab p=0.30 1230 to 110 to 1.52 Nt ~99.4 227 
——— 0 = 94.3 1234 120 +0.14 natn ~0 80 
(115) 


A(++) Pole position:2 m-4il/2 = (1211.0+0.8) -i(49.9 + 0.6) 
A(0) Pole position:4 M-4if/2 = (1210.9+1.0) -i(53.1+1.0) 


A(1650)9 3/2(1/2-)S4, p=0.96 1600 to 120 to Qate NT =32 547 
—_—_— o=16.4 1695 200 +0.23 NUT ~65 511 
(140) [Np 10-25]? d 
[Ar ~50] 344 
A(1670)9 3/2(3/2 )D3, p=1.00 1620 to 190 to 2.79 NT “15 560 
—— o=15.6 1720 240 +0.33 NUT ~85 525 
(200) [Np <4]? d 
(Ar 45-60] 361 
A(1690)9 3/2(3/2°)P p=1.03 1650 to 150 to 2.86 Nr 10-20 573 
SS = o=14.9 1900” 350 +0.42 Not ~80 540 
(250) [No 10-20]@ d 
(Ar >45)° 377 
A(1890)9 3/2(5/2°)F 5. p=1.42 1860 to 150 to 3.57 NT ~15 704 
—_—— o=9.88 1910 300 +0.47 NTT 580 677 
(250) [Np ~60) | 403 
[Ar 10-30] 531 
Nc Bue; 400 
A(1910)9 3/2(1/2") PS p=1.46 1780 to 200 to 3.65 NT 15-25 716 
———_ 0=9.54 1960 280 +0.42 NIT >40 , 691 
(220) [Np ~40) 429 
[At small] 545 
IK 2-20 420 
A(1950)9 3/2(7/2")F, p=1.54 1910 to 200 to 3.80 Nt ~40 741 
—_— o=8.90 1950 280 +0.47 NTT >25 3 716 
(240) {No a Kea 471 
[At ~20] 574 
IK < al 460 
A(1960)9 3/2(5/2 )D5_ ‘p=1.56 1890 to 100 to 3.84 NT 7-15 748 
od o=8.75 1950 300 +0.39 IK <10 469 
(200) 
A(2160)” 3/2( 2?) p= 2.00 2150 to 160 to 4.67 NT (J +1/2)x 870 
—— o=6.46 2240 440 +0.65 =0.4-1.4 
(300) 
A(2420)9 3/2(11/2")H, 9108-2064 2380 to 300 to 5.86 NT 10-15 1023 
a o=4.68 2450 500 +0.73 
(300) 
A (2850) 3/2( 2°) p= 3.85 2800 to ~400 8.12 NT (T+ 1/2)x 1266 
0 = 3.05 2900 (400) +1.14 ~0.25 
A(3230) CVPR ata, p=5.08 3200 to ~440 10.43 NT (J+1/2)x 1475 
oO = 2.25 3350 (440) +1.42 ~0.05* 
9 a ER A A A a AR a SSS RSET SER ERS TE mm 
z* Evidence for states with strangeness +1 is inconclusive. 
See the Baryon Data Card Listings for data and discussion. 
———EE______________ al 


F-279 


++ 


++ 


+444 


Baryon Table (cont’d) 


; fi 
2 Partial decay mode 
Particle” I (Greys 1 or K beam? Mass Full M > ee ; 
estab. Pp (Gev/c) mo? wegen +m? Mode Fraction Pray 
beam (Mev) r (Gev*) $ 
Oo = 47K* (mb) (Mev) (MeV/c) 
A 0(1/2") 1115.6 1.245 See Stable Particle Table 
= - oO 
(1405) 0(1/2 ean Below K p 1405 , 40+10 1.97 In 100 142 
ee threshold sie (40) +0.06 
rere ee ee Ee ee eee 
= () = 
A(1520) 0(3/2 IDs p= 0.389 1520 16+2 2.30 NK 46+1 234 
pate, o=84.5 +2 (16) +0.02 in 42+1 258 
Ant alto 6 L 250 
Int 0.9+0.1 140 
A(1670) 0(1/2)S5, p=0.74 1660 to 20 to 2.79 NK 15-25 410 
es og = 28.5 1680 60 +0.07 Mn 15-35 64 
(40) in 20-60 393 
A(1690) 0(3/2 ) Dee p=0.78 1690 | 40 to 2.86 NK 20-30 429 
—— o= 26.1 +10 80 +0.10 in 20-40 409 
(60) Ant ~25 415 
Int ~20 352 
A(1815) 0(5/2") Fi. p=1.05 1820 70 to 3.29 NK 55-65 542 
—— o=16.7 +5 90 +0.15 in 5-15 508 
(80) I(1385)17 5-10 362 
A(1830) 0(5/2 ) Doe p=1.09 1810 to 60 to 3.35 NK <10 554 
——— o=15.8 1830 110 +0.17 in 35-75 519 
(95) £(1385) 7 >15 375 
A(1860) 0(3/2")P) p=1.14 1850 to 60 to 3.46 NK 15-40 576 
—— o=14.7 1920 200 +0.19 in 3-10 534 
(100) 
A(1870) 0(1/2)85, p=1.16 1700 to 200 to 3.50 NK 20-60 582 
a o=14.2 1850 400 +0.56 in seen 542 
(300) 
A(2100) 0(7/2 )G_ p=1.68 2080 to 100 to 4.41 NK ~30 748 
—_ og = 8.68 2120 300 +0.53 in ~5 699 
(250) My <3 617 
EK <3 483 
Nw <8 443 
+o" a 
A(2110) 0(5/2°) Fo. p=1.70 2050 to 150 to 4.45 NK 5-25 756 
—— o=8.48 2150 300 +0.42 in <40 709 
(200) 
po ee ea ee ee ee een ao Be 
+ = 
A(2350) 0(9/2") p= 2.29 2340 to 100 to 5.52 NK ~12 913 
o=5.85 2420 250 +0.28 in ~10 865 
(120) 
aE ee ce _), se EE eng 
A(2585) oC?) p=2.91 ~2585 ~300 6.68 NK (J+1/2).x 1058 
0 = 4.37 (300) +0.78 ~1.0% 


ee eee 


Dy 


1(1/2") 


(+) 1189.4 
(0) 1192.5 
(-)1197.4 


1.415 
1.422 
1.434 


See Stable Particle Table 


Speen a ae 


= (1385) 


ma 
1(3/2 Pi 


Be low Kp 
threshold 


(+) 1382.3+0.4 
S=1.6 

(-) 1387.5+5.6 
s=1.0P 

(0)1382.0+2.5 
s=1.6P 


(+) 3542 
$=2.2P 
(-) 4042 
s=1.9? 
(35) 


Le92 
+0.05 


ee a ee ge FT gn el 
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> 
Baryon Table (cont’d) 
: ip 
Particle” (oo je T or K ow Mass Full va Pashia mechyemase 
— estab. Width pen 
pit st (GeV/c) mo Te aru? Mode Fraction Pile 
Oo = 4X? (mb) eee ay) 2 ; (MeV/c) 
(1660)? 1(1/2")P) p=0.72 1580 to 30 to 2.76 NK <30 402 
——_ O0= 30.1 1690 200 +0.17 Un seen 383 
(100) Ar seen 440 
(1670) 1(3/2 )D), p=0.74 16756 35 to 2.79 NK 5-15 410 
—— o= 28.5 +10 70 +0.08 In 20-60 387 
> (50) Ar <20 447 
(1750) 1(1/2-)8), p=0.91 1730 to 50 to 3.06 NK 10-40 483 
— o= 20.7 1820 160 = +0.13 An 5-20 507 
(75) in <8 450 
=n 15-55 54 
£(1765) 1(5/2 )Dj. p=0.94 1774 105 to 3.12 NK ~41 496 
——— o= 19.6 +7 135 = +0.21 An ~14 518 
(120) A(1520)n ~19 187 
2 £(1385)n ~9 315 
ag in ~1 461 
£(1915) 7 1(5/2")F i p=1.25 1905 to 70 to 3.67 NK 5-15 612 
oe o=13.0 1930 160 +0.19 An 10-20 619 
(100) in seen 568 
£(1940)% 1(3/2 )Di'5 p=1.32 1890 to 100 to 3.76 NK <20 678 
a 12.0 1960 300 +0.43 An seen 680 
wd (220) It seen 589 
A(1520)T seen 370 
£(2030)9 1(7/2")F, 4 p=1.52 2020 to 120 to 4.12 NK ~20 700 
——. o= 9.93 2040 200 +0.37 An ~20 700 
(180) in 5-10 652 
EK <2 412 
> A(1520)7 5-20 429 
Re £(1385)1 12 530 
£(2250)% Lele p= 2.04 2200 to 50 to 5.06 NK <10 849 
= o=6.76 2300 150 += +0.22 At seen 841 
(100) In seen 801 
(2455) CARE) p=2.57 ~2455 ~120 6.03 NK (3+1/2)x 979 
= o=5.09 (120) +0.29 ~0.2 
(2620) 1?) p=2.95 ~2600 ~200 6.86 NK (J+1/2)x 1064 
- o = 4.30 (200) +0.52 ~0.3 
5 1/2(1/2") (0) 1314.9 1.729 See Stable Particle Table 
——_—— (-) 1321.3 1.746 
= (1530) 1/2(3/2")P, , (0) 1531.80. 3 (0)9.140.5 2.34 =n 100 144 
TRS SS SSE $=1.3P +0.02 
(-)1535.0+0.6 (-)10.141.9 
- (10) 
+15 ° — 
= (1820) 1/2(3/2 ) 1823 20-45 3.31 MK ~45 396 
— +6 +0.04 £(1530 ~45 234 
(20) IK ~10 306 
x Er small 413 
fo} 
= (2030) ° 1/2( 2 ) 2024 16x36 4.12 IK ~80 524 
—_ +6 +0.03 AK ~20 587 
i (16) Sr small 573 
= £(1530)n small 418 
Par 0(3/2") 1672.2 2.796 See Stable Particle Table 
74 
> 
> 
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Baryon Table (cont’d) 


For convenience all Baryon States for which information exists in the Baryon Data Card Listings are 
listed at the beginning of the Baryon Table. States with only a one or two star (*) rating in that 
list have been omitted from the main Baryon Table; each omitted state is indicated by an arrow in the 
left-hand margin of the Table. In the Listings there is an arrow under the name of each state omitted 


from the Table. 


The names of the Baryon States in Col. 1 [such as N(1470)] contain a nominal mass which is primarily 
for purposes of identification. See Col. 4 for actual mass values. The convention for using primes 
in the spectroscopic notation for the quantun numbers in Col. 2 (such as P,,) is as follows: no prime 
is attached when the Data Card Listings include only one resonance in the given partial wave; when 
there is more than one resonance the first has been designated with a prime, the second with a double 
prime, etc. The name and the quantum numbers for each state are also given in large print at the 
beginning of the Data Card Listings for that state. See footnote a. of the Stable Particle Table for 
the strangeness quantum numbers of the baryons; in addition to the names listed there, we also use N 
and A for S$=0 baryons, and Z* for S=+1 baryons. 


The numbers in Col. 3 and Col. 6 are calculated using the nominal mass (see a. above) for M and the 
nominal width (see c. below) for I. . 


For masses, widths, and branching fractions of most baryons we report here a range instead of an 
average. Averages are appropriate if each result is based on independent measurements, but inapprop- 
riate where the spread in parameters arises because different models or procedures have been applied 
to a common set of data. The ranges given in the Table are generally chosen to be conservatively 
large. See the Data Card Listings for the individual values obtained in specific analyses. A single 
value with an approximation sign (~) indicates that there is not enough data to give a meaningful 
interval. A nominal width is included in parentheses in Col. 5; this nominal width is used to 
calculate the value of IM given in Col. 6. 


For two-body decay modes we given the momentum, p, of the decay products in the decaying baryon 

rest frame. For decay modes into #3 particles we give the maximum momentum, Pmax: that any of the 
particles in the final state can have in this frame. The momenta are calculated using the nominal 
mass (see a. above) of the decaying baryon, and of any isobars in the final state. Some decays which 
would be energetically forbidden for the nominal masses actually occur because of the finite widths 
of the decaying baryon and/or isobars in the final state. In these cases, the decay momentum is 
omitted from Col. 9 and replaced with a reference to this footnote. 


Square brackets around an isobar decay mode indicate that it is a sub-reaction of the previous 
unbracketéd decay mode. 


Many of the branching fractions in the Table are extracted from significantly more accurate results 
on Vxx' type couplings obtained in partial-wave analyses. The original ¥xx' values are given in 
the Baryon Data Card Listings. For information on radiative decays of N's and A's, see the mini- 
review preceding the Baryon Data Card Listings. 


Only information coming from partial-wave analyses has been used here. For the production experi- 
ment results see the Baryon Data Card Listings. 


The range given here does not include the widths of several hundred MeV reported by LONGACRE 75 
and LONGACRE 77. 


The range given here does not include the branching ratio of approximately 80% reported by 
FELTESSE 75. 


The existence of an I,j, resonance at this mass has been confirmed, but the possibility remains 
that there are also other nearby I=1/2 resonances. See the mini-review preceding the Baryon Data 
Card Listings. 


This state has been seen only in an energy-dependent fit to total, channel, or fixed angle cross- 
section data. J is not known; x is Vedic 


See note on determination of resonance parameters in the Baryon Data Card Listings. Values of mass 
and width are dependent upon resonance shape used to fit the data. The pole position is much less 

dependent upon the parametrization used. The pole positions given here are taken from results (in 

the Data Card Listings) of fits to the phase shifts of CARTER 73 without Coulomb corrections. 


There may be more than one P33 resonance in or near this mass range. 


There is probably more than one A resonance near 2160 MeV. The parameters in the Table correspond 
to the observations of REY 74. See the Baryon Data Card Listings for other possibilities. 


The error given here is only an educated guess; it is larger than the error of the average of the 
published values (see the Baryon Data Card Listings for the latter). 


Quoted error includes a S (scale) factor. See second footnote to Stable Particle Table. 


Because the elastic branching fraction of this resonance is poorly determined, it is not possible 


to extract inelastic branching fractions from partial-wave couplings. See the Baryon Data Card 
Listings for the partial-wave couplings. 


Recent partial-wave analyses of the College de France-Saclay group find evidence for a 5/2 anda 
9/2 © resonance at this mass. See the Baryon Data Card Listings. 


This state is now considered to be firmly established even thou 


hh the quantum numbers and 
rates are not sufficiently well known. : q andidacay 
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CHARACTERISTICS OF PARTICLES AND PARTICLE DISPERSOIDS 


| Particle Diameter, microns (12) 


(Imp) (Imm.) (lem.) 
| 0.0001 0.001 0.01 0.1 1 10 100 1,000 10,000 
234568 2 34568 2 34568 234568 234568 234568 2 34568 234568 2 


5000 | |, 
10,000 2,500 | 825 


Equivalent | | : 
Sizes Angstrém Units, A Peceatical Mesh 
(Used very infrequently) 


Visible 
Electromagnetic X-Rays Ultraviolet +-Near Infrared Far Infrared Microwaves (Radar, etc.) 
Waves Solar Radiation 


, Solids gg el? RS ae ne eee ce Oe 
es a) 


eer ik 
Technical Fea ——— Ober 7 amo 


Definitions 
| Soll gare eleelbope dag be ple ae Sut om 4) -Fine Sand >< Coarse Sand ><——- Gravel 
Common Atmospheric 
Dispersoids 
Metallurgical Dusts and Fumes 
Ammonium Chloride Fume<———Cement Dust 
Sulfuric! 
ncentrator Mist 
Contact 
arbon Black Sulfuric Mist 
|. Paint Pigments ——>4 
Typical Particles i 
and 
Gas Dispersoids ; : 
#Molecular diameters calculated Spray Dried Milk 
from viscosity data at O°C. : ‘Alkaliifume 
: Milled Flour————> 
tars. wary) Ae i — 
<—Sea Salt Nuclei Nebulizer Drops—> Hydraulic Nozzle [ rops —> 
Lung Damaging i 
Dust 1 I Nozzle Drops 
Red Blood Celi Diameter (Adults): 7.54 +0.3 
Hairs 
+Furnishes average particle 
diameter but no size ~ 
distribution. 
Methods for iati ++Size distribution may be 
Particle Size , i i seared by special 
Analysis + = ; 
Types of 
Gas Cleaning 
Equipment 


High Efficiency Air Filters: 
| 


Thermal Precipitation 
(used only for sampling) 


Electrical Precipitators 


| meine 107 On ae l0 710" 10% 10ehe"= 10. 10310, 10. 10° | 
107? 10°“ 


Settling Velocity, 
cm/sec. 


beter In Water pam rereikeere NO? 10°} 1077 NOs 10° 10°} lof 105 10°; ee 
at 
cat pee es 10ers 10's Neem 10 a0) 4), 10 ea. 1 6 10, 
cm/sec. 235 235 23 5 a3 235 235 23 
= — — - (vin. 1) 
Coefficient, 


cm 2/sec. ae | -5 -6 =z -8 -9 -10 —12 
/ ome 432 10 6543 2 10 6543 2 10 6543 2 10 6543 2 10 6543 2 10 6543 2 10" 6543 2 10 6543 2 
#Stokes- Cunningham 234568 2 34568 2 34568 2 34568 2 34568 2 34568 2 34568 234568 2 
factor included in 0.0001 0.001 0.01 0.1 1 10 100 1,000 10,000 
values given for air (Imp) (1mm.) (lem.) 
but not included for water Particle Diameter, microns (1) 


C. E. Lapple, Stanford Research 
Institute Journal, Vol. 5, p.95 F-283 
(Third Quarter, 1961) 


ie 
gstrom unit 
Are 


Acid 

Absolute 

About 

Alternating cur- 
rent 


. Amorphous 
Ampere 
Anhydrous 
Antilogarithm 
Apothecaries’ 
Approximately 
Aqua; aqueous; 

water 
Aqua regia 
Asymmetrical 


Atmosphere 
atmos- 
pheric) 
Atomie number 
Atomic weight 
Auxiliary 
Average 


Avoirdupois 
Barometer 


Board measure 
Boiling point 
Brown 

ciearg thermal 


Circa, about; 
approximate- 


Calorie (gram) 
Cubic centi- 


Cubic centi- 
meter 

Centigrade 

Prefix meaning 
1/100 

Confer, compare 

Cubic foot per 
minute 

Centimeter- 
gram-second 
system of 
units 

Cgs electro- 
static system 


Cgs electromag- 


netic system 
ain 
Chloroform 
Circular 
Cirumference 
Centiliter 
Centimeter 
Square centi- 
meter 
Cubic centi- 
meter 


gam; 
amalgamated cosh 


ABBREVIATIONS AND SYMBOLS 
Abbreviations 


The following list of abbreviations is intended to cover those in common use 


in chemistry and physics. 
the abbreviations. 


Circular mil 
Coefficient 
Cologarithm 
Colorless 
Commercial 
Concentrated 


Are or angle 
whose cosine 


id.cc§ anti- d 


cosine of; in- 
verse cosine of 
Cosecant 
Hyperbolic 
cosine 
Inverse hyper- 
bolic cosine 
Cotangent 
Arc or angle 
whose cotan- 
gentis... 
Hyperbolic co- 
tangent 
Inverse hyper- 
bolic cotan- 
gent 
Coversed sine 
Candle ' power; 


of pressure 
Crystalline; 
crystals 
Cosecant 
Arc or angle 
whose cose 
cant is... 
Hyperbolic co- 
l secant h 
nverse hyper- 
bolic cose- 
cant 
Centigrade 
thermal unit 
Cubic 
Cubic centi- 
meter 
Cubic foot 
Cubic inch 
Cubic meter 
Cubic yard 
Hundredweight 
Cylinder 
Derivative; deci- 
Decomposes; 
day 
Dextrorotary 
Direct current 
Decomposes 
Prefix meaning 
1/10 
Definition (s) 
Thermometric 
degree; abso- 
lute C unless 
contrary is in- 
dicated 
~~ meaning 


Delgueateal 
Density 


Decigram 
Diameter 


Dekameter 
Square deka. 
meter 
Cubic deka- 
meter 
Dekastere 
Deciliter 
Decimeter 
Square deci- 
meter 
Cubic decimeter 


Diametrat 
pitch; double 
pole 

Dram 

Dram, apothe- 
caries’ 

Dram, avoirdu- 


is 
Diam fluid 
Dram, troy 


Decistere 
Pennyweight 
Efflorescent 
Ezempli gratia, 
for example 
Effective horse 
power 
Elastic limit 
Cgsm unit of 
quantity 
electricity 
Electromotive 
force 
Electrostatic or 
cgse unit of 
quantity of 
electricity 
Et. cetera, and 
so forth 
Ether 
Ethyl acetate 
Et se tes, 
and the fol- 
lowing 
Evaporation 
Excess 
Exponential 
unction 
Explodes 
Exterior secant 
Sat om 
From 
Fahrenheit 
Fathom 
Feathery 
Friction 


Fluorescent 
Foot-pound- 
second sys- 
tem of units 
Foot-pound- 
second elec- 
trostatic sys- 
tem 
Foot-pound- 
second elec- 
tromagnetic 
system 
Factor of safety 
Foot 


Square foot 
Cubic foot 
Foot-pound 
Furlong 
Gravitation 
constant 
Gram 
Gram calorie 


Gallon 
Gelatinous 
i 
Glacial 
Glittering 
Glycerine 
Gram 
Gray; grain 
Green 
Gyration 
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Hectometer 
Square 
ectometer 
Cubic 
hectometer 
Horizontal 


High-Pressure 
Horse power 


Horse power- 
hour 
Hour 
Hygroscopic 
Insoluble 
Ibidem, in the 
same place 
Id est, that is 
Ignites 
Indicated horse 
power 
Indigo; inch 
Square inch 
Cubic inch 
Inclusive 
Inch-pound 
Insoluble 
International 
Isotropic 
Isemetric 
Isothermal 
Kil 


O- 
Kilogram 
Kilogram- 

calorie 
Kilogram-meter 
Prefix meaning 
1,000 


Kiloliter 
Kilometer 
Square kilo- 
meter 
Cubic kilometer 
Kilovolt- 
ampere 
Kilowatt 
Kilowatt-hour 


Long 

Laevorotary 

Latitude 

Pound 

Pound, apothe- 
caries’ 

Pound, avoirdu- 


pois 

Pound, troy 

Leaflets 

Ligroin 

Link 

Linear 

Liquid 

fit» 
atural hyper- 
bolic or 
Napierian 
logarithm 

Logarithm 

Logarithm to 


apierian 
logarithm 
Common 
logarithm; 
logarithm te 
the base 
Longitude 
Lo 


Minim or dro} 
Meter; _—milli- 
Square meter 
Cubic meter 
Minute 
Meta- 
Maximum 
Medium 
Methyl 
Methy! alcohol 
Mean effective 
pressure 
Metallic 
Milligram 


Symbols are presented in a separate list following 


Mean horizon- 

tal candle 
wer 

Mile 

Microscopic 

Prefix meaning 
1/1,000,000 
or 10- 

Prefix meaning 
10-12 


Prefix meaning 
1/1,000 

Prefix meaning 
10 


Minute 


Minim; mini- 
mum; mineral 
Milliliter 
Mean lower 
hemispherical 
candle power 
Millimeter 
Square milli- 
meter 
Cubic milli- 
meter 
Magnetomotive 
force 
Molecule 
Molecular 
weight 
Monoclinic 
Melting point 
Mean spherical 
candle power 
Prefix meaning 
10,000 or 104 
Millimicron; 
millimicro- 
Numeric; num- 
ber (in mathe- 
matical ta- 
bles) 
Normal 
Refractive 
index 
Needles 


Onna avoir 
dupois 
Ounce, fluid 


Ounce, troy 


Per cent 
Perpendicular 
Power factor 
Peck 

Plates 
Powder 
Prisms 
Precipitated 


Partly soluble 
oint; pint 


Réaumur; 
radioactive 
mineral 

Racemic 

Radian, meas- 
ure of angle 

dius 


R 

Regular 

Revolution 

Rhombohedral 

Rhombic or or- 
thorhombic 


Square root of # 


mean square 


Revolutions per 
minute 

Stere 

Scruple;soluble; 
secon: 

Scruple, apothe- 


Scales 

Siemens unit 

Second (mean 
solar unless 
contrary is 
stated) 

Secant 

Are or angle 
whose secant 


Inverse hyper- 

Peed sca 
gmen 

Short 

Sine 

Arc or angle 
whose sine is 


Hyperbolic sine 
Inverse 
bolic sine 
Small 
Solution; 
soluble 
Solution 
Specific 
Specification 
Specific gravity 
Squai 


Tablets 


Tangent 
Arce or angle 
whose tan- 
gentis... 
Hyperbolic tan- 
. gent h 
nverse hyper- 
bolic tangent 
Temperature 
Tetragonal 


Ton 

Transition 
Triclinic 
Trigonal 
Trimetric 
Tensile strength 
Turpenti 


Unsymmetrical 
United States of 


America; 
universal sys- 
tem of lens 
apertures 
ery 
Vide, see 
Velocity 


SPELLING AND SYMBOLS FOR UNITS 


From “Units of Weight and Measure” 


L. B. Chisholm, National Bureau of Standards 
Miscellaneous Publication 286 (May, 1967) 


The spelling of the names of units as adopted by the National Bureau of Standards is that given in 
the list below. The spelling of the metric units is in accordance with that given in the law of July 28, 1866, 
legalizing the Metric System in the United States. 


Following the name of each unit in the list below is given the symbol that the Bureau has adopted. 


Attention is particularly called to the following principles: 


1. No period is used with symbols for units. Whenever “in” for inch might be confused with the 
preposition ‘“‘in’’, “inch” should be spelled out. 


2. The exponents 


6(Q7) 


and 


6439) 


are used to signify ‘“‘square”’ and “cubic,” respectively, instead of the 


symbols “‘sq’’ or “‘cu,’’ which are, however, frequently used in technical literature for the U. 8. Customary 


units. 


3. The same symbol is used for both singular and plural. 


Unit 


acre 

are 

barrel 
board foot 
bushel 


carat 

Celsius, degree 
centare 
centigram 
centiliter 


centimeter 
chain 

cubic centimeter 
cubic decimeter 
cubic dekameter 


cubic foot 

cubic hectometer 
cubic inch 

cubic kilometer 
cubic meter 


cubic mile 
cubic millimeter 
cubic yard 
decigram 
deciliter 


decimeter 
dekagram 
dekaliter 
dekameter 

dram, avoirdupois 


Unit 


fathom 
foot 
furlong 
gallon 
grain 


gram 
hectare 
hectogram 
hectoliter 
hectometer 


hogshead 
hundredweight 
inch 
International 
Nautical Mile 


Kelvin, degree 
kilogram 
kiloliter 
kilometer 

link 


liquid 

liter 

meter 
microgram 
microinch 


microliter 
micron 
mile 
milligram 
milliliter 
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Some Units and Their Symbols 


Symbol 


Unit 


millimeter 

minim 

ounce 

ounce, avoirdupois 
ounce, liquid 


ounce, troy 
peck 
pennyweight 
pint, liquid 
pound 


pound, avoirdupois 
pound, troy 

quart, liquid 

rod 


second 


square centimeter 
square decimeter 
square dekameter 
square foot 
square hectometer 


square inch 
square kilometer 
square meter 
square mile 
square millimeter 


square yard 
stere 

ton, long 
ton, metric 
ton, short 
yard 


lb avdp 
lb tr 


yd? 
stere 
long ton 
t 


short ton 
yd 


SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS 


From Document U.I.P. 11 (S.U.N. 65-3) | 
International Union of Pure and Applied Physics 
Used by permission of the Secretary 


1. PHYSICAL QUANTITIES—GENERAL RECOMMENDATIONS. 
f hysical quantity (french: ‘grandeur physique’, german: ‘physikalische Grosse’, 
a eat pee ee D iaical earniaie's is equivalent to the product of the numerical value (or the 
measure), a pure number, and a wnit, i.e. 


physical quantity = numerical value X unit. 


For dimensionless physical quantities the unit often has no name or symbol and is not explicitly indi- 
cated. 


E les: E = 200 erg n= 
eae F=27N v= 


1.2 Symbols for physical quantities—General rules. 


1. Symbols for physical quantities should be single letters of the latin or greek alphabet with or without modify- 
ing signs: subscripts, superscripts, dashes, etc. 

Remark: 

a. An exception to this rule consists of the two letter symbols, which are sometimes used to represent 
dimensionless combinations of physical quantities. If such a symbol, composed of two letters, appears 
as a factor in a product, it is recommended to separate this symbol from the other symbols by a dot or 
by brackets or by a space. : a ; 

b. Abbreviations, i.e. shortened forms of names or expressions, such as p.f. for partition function, should 
not be used in physical equations. These abbreviations in the text should be written in ordinary roman 
type. 


2. Symbols for physical quantities should be printed in italic (or sloping) type. 


Remark: 


It is recommended to consider as a guiding principle for the printing of indices the criterion: only indices 
which are symbols for physical quantities should be printed in italic (sloping) type. Examples: 


.55 (for quartz) 
10° s+ 


Upright indices: Sloping indices: 
Cy (g = gas) pin Cy 

gn (0 = normal) N IN TpAnGn 
ur (vr = relative) x in 2,azb, 
Ey (k = kinetic) a, k in giz 

xe (e = electric) xz in pr 


8. Symbols for vectors and tensors: To avoid the usage of subscripts it is often convenient to indicate vectors 
and tensors of the second rank by letters of a special type. The following choice is recommended: 
a. Vectors should be printed in bold type, by preference bold italic (sloping) type, e.g. A, a. 
b. Tensors of the second rank should be printed in bold face sans serif type, e.g. S, T. 


Remark: 


When this is not available, vectors may be indicated by an arrow and tensors by a double arrow on top 
of the symbol. 


1.3 Simple mathematical operations. 


1. Addition and subtraction of two physical quantities are indicated by: 


a+b and a—b 
2. Multiplication of two physical quantities may be indicated in one of the following ways: 
ab ab a.b a:b aXxb 
Remark: The various products of vectors and tensors may be written in the following ways: 
scalar product of vectors A and B: A.B A-B 
vector product of vectors A and B: AAB AXB 
dyadic product of vectors A and B: AB 
scalar product of tensors $ and T (2i.wSinT ei) Sir 
tensor product of tensors $ and T (2,S;47') $-T Sir 
product of tengor $ and vector A (2,S;,Ax) S:-A S.A 
3. Division.of one quantity by another quantity may be indicated in one of the following ways: 
a 
5 a/b a b> 


or in any. other way of writing the product of a and b-. 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


These procedures can be extended to cases where one of the quantities or both are themselves products, 
quotients, sums or differences of other quantities. 

If necessary brackets have to be used in accordance with the rules of mathematics. If the solidus is used 
to separate the numerator from the denominator and if there is any doubt where the numerator starts 
or where the denominator ends, brackets should be used. 


Examples: 


Expressions with a 
horizontal bar: 


a 
bed 
2 
g Sin ka, 5 RT 
a 
ie 
a 
b—ce 
a—b 
c—d 
Gli) 
cd 


Remark: It is recommended that in expressions like: 


sin {27(x — 20)/A} 
exp {—V(r)/kT} 


Same expressions with 


a solidus: 
a/bed 
(2/9) sin kx, (1/2)RT 
or RT /2 
a/b —c 
a/(b — c) 
(a — b)/(c — d) 
a/c — b/d 
exp 


Me — 1r)/c} 
V (€/c?) 


the argument should always be placed between brackets, except when the argument is a simple product 
of two quantities: e.g. sin kx. When the horizontal bar above the square root is used no brackets are 


needed. 


2. UNITS—GENERAL RECOMMENDATIONS. 


2.1 Symbols for units—General rules. 


ily 
2. 


3. 


Symbols for units of physical quantities should be printed in roman (upright) type. 


Symbols for units should not contain a final full stop and should remain unaltered in the plural, e.g.: 
7 cm and not 7 cms. 


Symbols for units should be printed in lower case roman (upright) type. However, the symbol for a unit, 
derived from a proper name, should start with a capital roman letter, e.g.: m (metre); A (ampere); 
Wb (weber); Hz (hertz). 


2.2 Prefixes—General rules. 


de 


The following prefixes should be used to indicate decimal fractions or multiples of a unit 


deci; déci (= 107) d 

centi; centi (= 10~*) ec 

milli; milli (= 107-3) m kilo; kilo (= 103) k 

micro; micro (= 10-5) b mega; méga (= 10°) M 

nano; "nano (= 107°) n giga; giga (= 10°) G 
ico; "pico (= 107?) P tera; téra (= 10!) 4v 
emto: femto (= 10") 

atto; aito (= 10738) a 


2. The use of double prefixes should be avoided when single prefixes are available. 


Not: mus, but: ns (nanosecond) 
Not: kMW but: GW (gigawatt) 
Not: pF, but: pF = (picofarad) 


3. When a prefix is placed before the symbol of a unit, the combination of prefix and symbol should be con- 


sidered as one new symbol, which can be raised to a positive or negative power without using brackets. 


Examples: 


cm? ; mA? ; pst 


Remark: 


cm? means always (0.01 m)? but never 0.01 m# 
ys! means always (10~*s)— but never 10-* s} 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


2.3 Mathematical operations. 


he 


2. 


Multiplication of two units may be indicated in one of the following ways: 


Nm Nm N-m N.m 


Division of one unit by another unit may be indicated in one of the following ways: 
pe m/s ms} 
8 


or by any other way of writing the product of m and 87}. 
Not more than one solidus should be used. Hxamples: 


Not: cm/s/s, but: cm/s? = cm s~* 
Not: 1 poise = 1 g/s/cm, but: 1 poise = 1 g/scm= 
JK , 1 gm sec-! cm-! 
Not: J/°K 1, but: J/°K mol = 
Sad eeoe J°K+ mols 
3. NUMBERS. 
1. Numbers should be printed in upright type. 


. The decimal sign between digits in a number should be a comma (,) or (but only in English texts) a point 


. The multiplication sign between numbers should be a cross (X) or (but only in non-English texts) a 


centered dot, e.g. 2.3 X 3.4 or 2,3 - 3,4. 


. Division of one number by another number may be indicated in the following ways: 


136 


373.15 136/273.15 


or by writing it as the product of numerator and the inverse first power of the denominator. In such cases 
the number under the inverse power should always be placed between brackets. 


Remark: When the solidus is used and when there is any doubt where the numerator starts or the de- 
nominator ends, brackets should be used, as in the case of quantities (see 1.3.3). 


. To facilitate the reading of long numbers, the digits may be grouped in groups of three, but no comma or 


point should be used except for the decimal sign. 
Example: 2 573. 421 736. 


SYMBOLS FOR CHEMICAL ELEMENTS, NUCLIDES AND PARTICLES. 


. Symbols for chemical elements should be written in roman (upright) type. The symbol is not followed by 


full stop. 
Examples: Ca C H He 


. The attached numerals specifying a nuclide are: 


mass number !4Ne atoms/molecule 


Remark: The atomic number may be placed as a left subscript, if desired. The right superscript position 


should be used, if required, for indicating a state of ionisation (e.g. Ca?+, PO,3-) or an excited state 
(e.g. °9Ag™, He*). 


. Symbols for particles and quanta. 


It is recommended that the following notation be used: 


proton: Pp ion T 
neutron: n -meson K 
A-particle A electron e 
z-particle = muon Be 
S-particle = neutrino v 
deuteron d 

triton t photon OY 
a-particle «@ 


A nucleon (proton or neutron) is indicated by N 


is recommended that the charge of particles may be indicated by adding the superscript +, — or 0. 
zamples : 


aN ™, Du Pp’; ete. 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


If in connection with the symbols p and e no charge is indicated, these symbols should refer to the positive 
pe roton and the negative electron respectively. 
he tilde ~ above the symbol of a particle is used to indicate the corresponding anti-particle. 


Examples: 


~~ ~~ 


Pia Ds N 
5. QUANTUM STATES. 


5.1 General rules. 


A letter-symbol indicating the quantum state of a system should be printed in capital upright type. 
A letter-symbol indicating the quantum state of a szngle particle should be printed in lower case upright 


type. 
5.2 Atomic spectroscopy. 
The letter-symbols indicating atomic quantum states are: 


L,l=0:S,s L,l=4:G,g Ll= 8:L,1 
=1:P,p = 5:H,h = 9:M,m 
= 2:D,d = 6:I1,i = 10:N,n 
=3:F,f = 7: Ke ik = 11:0,0 


A right hand subscript indicates the total angular momentum quantum number J or j. 
A left hand superscript indicates the spin multiplicity 2S + 1. 


Example: *Psg—state (J = 34, multiplicity 2) 
p3s—electron (j = 34) 


An atomic electron configuration is indicated symbolically by: 
GH (nl). 
Instead of / = 0,1, 2,3. . . one uses the quantum state symbol s, p,d,f, .. . 
Example: the atomic configuration: (1s)? (2s)? (2p)3. 
5.3 Molecular spectroscopy. 
The letter symbols, indicating molecular electronic quantum states are in the case of linear molecules: 
A,A=0: Zoe 
=1: 1,7 


? 
and for non-linear molecules 


A ai? Bs Dis io, 6:5) ete: 


Remarks: A left hand superscript indicates the spin multiplicity. For molecules having a symmetry center 
the parity symbol g or u, indicating respectively symmetric or antisymmetric behaviour on inversion, is 
attached as a right hand subscript. A + or — sign attached as a right hand superscript indicates the sym- 
metry as regards reflection in any plane through the symmetry axis of the molecules. 


Examples: LE sD ee ee OLc: 
The letter symbols indicating the vibrational angular momentum states in the case of linear molecules are 
1=0O: = 
=1: 0 
=2:A 


5.4 Nuclear spectroscopy. 
The spin and parity assignment of a nuclear state is 
J . 
where the parity symbol z is + for even and — for odd parity. 
Examples: 3t, “25% fete! 
A shell model configuration is indicated symbolically by: 
(nij)*  (n'l’7’)"" 


where the first bracket refers to the eH shell and the second to the neutron shell. Negative values of 
k or x’ 7 oat: holes in a completed shell. Instead of / = 0, 1, 2, 3, . . . one uses the quantum state 


symbols s, p, d 
Example: the jes configuration: (1 d 3¢)3 (1 f 74)? 

5.5 Spectroscopic transitions. 

1. The upper level and the lower level are indicated by ’ and ”’ respectively. 
Examples: hy = E' — E" o=T'—T" 


as 


. A spectroscopic transition should b 


SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 
e indicated by writing the upper state first and the lower state second, 
connected by a dash inbetween. 


Examples: 2P1g — S146 for an electronic transition 
PRT CG, 1D for a rotational transition 
ve —y" for a vibrational transition. 


. Absorption transition and emission transition may be indicated by arrows <— and — respectively. 


E les: 2P14 — 2814 emission from ?P}34 to 7834 
camp (J, K') — (J", K”) absorption from (J, K”’) to (J’, K’) 


. The difference A between two quantum numbers should be that of the upper state minus that of the lower 


state. 
Example: AJ =J'— J" 


. The indications of the branches of the rotation band should be as follows: 


—2: O — branch 
—1: P — branch 

: Q — branch 
+1: R — branch 
+2: S ~ branch 


1S ff A fe 


Huw det 
° 


NOMENCLATURE. 


. Use of the word specific. 


The word ‘specific’ in English names for physical quantities should be restricted to the meaning ‘divided 
by mass’. Examples: 

specific volume volume/mass 

specific energy energy /mass 

specific heat capacity heat capacity /mass 


. Notation for covariant character of coupling. 


Ss Scalar coupling A Axial vector coupling 
V Vector coupling |B. Psuedoscalar coupling 
ot Tensor coupling 


. Abbreviated notation for a nuclear reaction. 


The meaning of the symbolic expression indicating a nuclear reaction should be the following: 
initial eee particle(s), outgoing particle(s)\ final 
nuclide \or quanta or quanta nuclide 


Examples: MN(a,p)"O Co(n,y)®Co 
2Na(y,3n)"Na 31P(y,pn )Si 


. Character of transitions. 


Multipolarity of transition: 


electric or magnetic monopole EO or MO 
s & ee dipole E1 or M1 
th ¥ Ss quadrupole E2 or M2 
be i ee octupole E38 or M3 
2°-pole En or Mn 


“ “ “ce 
parity change in transition: 


transition with parity change: yes 
transition without parity change: no 


. Nuclide: A species of atoms, identical as regards atomic number (proton number) and mass number 


(nucleon number) should be indicated by the word nuclide, not by the word isotope. 
Perent nuclides having the same atomic number should be indicated as isotopes or isotopic nuclides. 
ifferent nuclides having the same mass number should be indicated as isobars or isobaric nuclides. 


. Sign of polarization vector (Basel Convention). 


In nuclear interactions the positive polarizati f i i in hi ; ants 
penlocpriduct p polarization of particles with spin 4 is taken in the direction of the 


kj x ko, 


where kj and ky are the circular wave vectors of the incoming and outgoing particles respectively. 


RECOMMENDED SYMBOLS FOR PHYSICAL QUANTITIES. 


Remark: 


(1) Where several s 
footing. 


ymbols are given for one quantity, and no special indication is made, they are on equal 


(2) In general, no special attention is paid to the name of the quantity. 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


7.1 Space and time. 


space coordinates; coordonnées d’ espace 

position vector; vectewr de position 

length; longueur 

breadth; largeur 

height; hauteur 

radius; rayon 

thickness; épaisseur 

diameter; diamétre: d = 2r 

path; parcours: L = f ds 

area; aire; superficie 

volume; volume 

plane angle, angle plan 

solid angle; angle solide 

wave length; longueur d’ onde 

wave number; nombre d’onde o = 1/d 

wave vector; vecteur d’ onde 

circular wave number; nombre d’onde circulaire: k = 2x/d 
circular wave vector; vecteur d’onde circulaire 

attenuation coefficient; constante d’affaiblissement: F(x) = exp (—azx) cos Bx 
phase coefficient; constante de phase 

propagation coefficient; constante de propagation: y = a + i8 
time; temps 

period; période 

frequency; fréquence: v = 1/T 

pulsatance; pulsation: w = 2m 

relaxation time; temps de relaxation: F(t) = exp (—t/r) 
damping coefficient; coefficient d’amortissement: F(t) = exp (—ét) sin wt 
logarithmic decrement; décrément logarithmique: A = T6 = T/r 
velocity; vitesse: v = ds/dt 

angular velocity; vitesse angulaire: w = dg/dt 

acceleration; accélération: a = dv/dt 

angular acceleration; accélération angulaire: a = dw/dt 
acceleration of free fall; accélération de la pesanteur 


standard — —; — — normale 
speed of light in empty space; vitesse de la lumieére dans le vide 
v/c 


relativistic coordinates; coordonnées relativistes: 
Xo = cl, 1 = LZ, Lo = Y, X3 = 2, Xs = Ic 


7.2 Mechanics. 


mass; masse 

(mass) density; masse volumique: p = m/V 

relative density; densité relative: d = p/p(H2O) 

specific volume; volume massique: v = V/m = 1/p 

reduced mass; masse réduite: uw = mymo/(m + mz) 

momentum; quantité de mouvement: p = mv 

angular momentum; moment cinetique: L = r X p 

second moment of plane area; moment quadratique d’une aire plane: Ia,y = fx?dady 

second polar moment of plane area; moment quadratique polaire d’une aire plane: 
Tp = S(x? + y’) dady 

moment of inertia; moment d’inertie: Iz = f(x? + y*) dm 

force; force 

torque, moment of a couple; torque, moment d’un couple 

weight; poids 

moment of force; moment d’une force 

pressure; pression 

normal stress; tension normale 

shear stress; tension de cisaillement 

gravitational constant; constante de gravitation: F(r) = @ mim2/r? 

linear strain, relative elongation; dilation. linéaire relative: « = Al/lp 

modulus of elasticity, Young’s modulus; module d’ élasticité: o = E « 

shear strain; shear angle; glissement unitaire 

shear modulus; module de torsion: r = G tg y 

volume strain, bulk strain; dilation volumique relative: 6 = AV/Vo 

bulk modulus; module de compression: p = —K@ 

Poisson ratio, rapport de Poisson 

viscosity ; viscosité 

kinematic viscosity; viscosité cinématique: v = n/p 

friction coefficient; coefficient de frottement 

surface tension; tension superficielle 

energy ; énergie 

potential energy; énergie potentielle 

kinetic energy; énergie cinélique 

work; travail 


*) In molecular spectroscopy: 7. **) Also called angular frequency. 


F-291 


(z, y, 2) 
r 


Haat eoo 
ao 


s§ 
, (v) 
B, a 6, 0, ge 


*) 


Ne DRRFAArHYeR ah 


= 
os 


it) 


e 


5 


RMeESQaRAeAEESPMVAVE 


(XoX1Lo3) 
(X1L203%4) 


UES ADS 


So sat 
‘a 

3 

kis 


FRTQIHQIITS 


— 
— 
= 
ar 


2 F 3 
al 
ab = 


bata ty 
me 


~ 
2 


3 
A 


SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


power; puissance 

efficiency; rendement 

Hamiltonian function; ACA Hamilton 

Lagrangian function; fonction de Lagrange ; 

pHneipal function of Hamilton; fonction principale de Hamilton: W= SLdt 

characteristic function of Hamilton; fonction caractéristique de Hamilton: 
S=2/Tdt ; 

generalized coordinate; coordonnée généralisée 

generalized momentum; moment généralisé 

action integral; intégrale d’action: J = £ pdq 


7.3 Molecular physics. 


number of molecules; nombre de molécules 

number density of molecules; nombre volumique de molécules n = N/V 

Avogadro constant; constante d’ Avogadro 

molecular mass; masse moléculaire 

molecular velocity vector with components; vecteur vitesse 
moléculaire et ses composantes 

molecular position vector with components; vecteur position moléculaire et ses 
composantes 

molecular momentum vector with components; vecteur quantité de mouvement 
moléculaire et ses composantes 

average velocity; vitesse moyenne 

average speed; vitesse moyenne 

most probable speed; vitesse la plus probable 

mean free path; libre parcours moyen 

molecular attraction energy; énergie d’attraction moléculaire 


interaction energy between molecules 7 and j; énergie d’interaction entre les molécules 


1 et 


velocity distribution function ; fonction de distribution des vitesses:n = Jf derde,dez 


Boltzmann function; fonction de Boltzman 

generalized coordinate; coordonnée généralisée 

generalized momentum; moment généralisé 

volume in y phase space; volume dans l’espace y 
thermodynamic temperature; température thermodynamique 
Boltzmann constant; constante de Boltzmann 

1/kT (in exponential functions; dans les fonctions exponentielles ) 
molar gas constant; constante molaire des gaz 

partition function; fonction de partitions 

symmetry number; factewr de symétrie 

diffusion coefficient; coefficient de diffusion 

thermal diffusion coefficient; coefficient de thermodiffusion 
thermal diffusion ratio; rapport de thermodiffusion 

thermal diffusion factor; facteur de thermodiffusion 
characteristic temperature; température caractéristique 

Debye temperature; température de Debye: Op = hvp/k 
Einstein temperature; température d’ Einstein: Ox = hur/k 
rotational temperature; température de rotation: @, = h?/87*Ik 
vibrational temperature; température de vibration: ©, = hv/k 


7.4 Thermodynamics.*) 


quantity of heat; quantité de chaleur 

work; travail 

temperature; température 

thermodynamic temperature; température thermodynamique 
entropy; entropie 

internal energy; énergie interne 

Helmholtz function; fonction de Helmholtz, énergie libre: F = U — TS 
enthalpy; enthalpie: H = U + pV 

Gibbs function; fonction de Gibbs, enthalpie libre: G = H — TS 
pressure coefficient; coefficient d’augmentation de pression: B = (1/ p\ap/dT )y 
compressibility ; compressibilité: x = —(1/V (AV /dp)r 

linear expansion coefficient; coefficient de dilatation linéique 
cubic expansion coefficient; coefficient de dilatation volumique 
thermal conductivity; conductivité thermique 

specific heat capacity; chaleur massique: c = C'/m 

heat capacity; capacité thermique 

Joule-Thomson coefficient; coefficient de Joule-Thomson 

ratio of specific heat capacities; rapport des chaleurs massiques 
heat flow rate; flux thermique 

heat current density; densité de flux thermique 

thermal diffusivity; diffusivité thermique: a = / pCp 


Sie 
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Cy (Cz, Cy, Cz) 
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+) The index m is added in the case of molar ities, i istingui a 
‘ ; quantities, if needed, to distinguish them from tities 
referring to the whole system. For specific quantities (see 6.1) lower case laters used. iar 


*) Preferred symbol: ¢. **) Preferred symbol: 7. 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


7.5 Electricity and magnetism. }t) 


quantity of electricity; quantité d’ électricité 
charge density; charge volumique 
surface charge density; charge surfacique 
electric potential: potentiel électrique 
potential difference, tension; différence de potentiel, tension 
electromotive force; force électromotrice 
electric field strength; champ électrique 
electric flux; flux électrique 
electric displacement; déplacement électrique 
capacitance; capacité 
permittivity; permittivité: D = «E 
permittivity of vacuum; permittivité du vide 
relative permittivity; permittivité relative e = €/eo 
dielectric polarization: polarisation diélectrique: D = o£ + P 
electric susceptibility; swsceptibilité électrique 
polarizability; polarisabilité 
electric dipole moment; moment dipolaire électrique 
electric current; courant électrique 
electric current density; densité de courant électrique 
magnetic field strength; champ magnétique 
magnetic potential difference; différence de potentiel Meech? 
magnetomotive force; force magnétomotrice: Fm = §£ Hds 
magnetic induction, magnetic flux density; induction magnétique, densité de flux 
magnétique 
magnetic flux; flux magnétique 
permeability; perméabilité: B = pH 
permeability of vacuum; perméabilité du vide 
relative permeability; perméabilité relative: ur = u/po 
magnetization; aimantation: B = »(H + M) 
magnetic susceptibility; susceplibilité magnétique 
electromagnetic moment; moment électromagnétique: E, = —m. B 
magnetic polarization; polarisation magnétique: B = wH + J 
resistance; résistance 
reactance; réactance 
quality factor: facteur de qualité: Q = |X|/R 
impedance; impédance: Z = 1X 
admittance; admittance: Y = 1/Z = G+iB 
conductance; conductance 
susceptance; swsceptance 
resistivity ; résistivité 
conductivity; conductivité y = 1/p 
self inductance; inductance propre 
mutual inductance; inductance mutuelle 
coupling coefficient; coefficient de couplage: k = Li2/( Ii L2)>4 
hase number; nombre de phases 
oss angle; angle de pertes 
number of turns; nombre de tours 
power: puissance 
electromagnetic energy density; énergie électromagnetique volumique 
Poynting vector; vecteur de Poynting 
magnetic vector potential; potentiel vecteur magnétique 


7.6. Radiation, light.+) 


radiant energy; énergie rayonnante 

radiant flux, radiant power; flux énergétique, puissance rayonnante 
radiant intensity; intensité énergétique 

irradiance; irradiance, éclairement énergétique 

radiance; lwminance énergétique, radiance 

radiant emittance; émittance énergétique 

quantity of light; quantité de lumiére 

luminous flux; flux lumineux 

luminous intensity; intensité lumineuse: d&/dw 

illuminance, illumination; éclairement lumineux: d&/dS 
luminance; luminance: dI/dS cos 3 

luminous emittance; émittance lumineuse: d®/dS 

absorption factor; facteur d’absorption: &,/®o 

reflection factor; facteur de réflexion ,/®o 

transmission factor; facteur de transmission ®tr/®o 

(linear) absorption coefficient; coefficient d’ absorption (linéique) 
(linear) extinction coefficient; coefficient d’atténuation (linéique) 
speed of light in empty space; vitesse de la lwmiére dans le vide 
refractive index; indice de réfraction: n = c/n 
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tt) Written in rationalized, 4-dimensional form. See Appendix, section 2. we ‘ 
+) The symbols between brackets are reserve symbols and are to be used whenever it is necessary to dis- 
tinguish between radiation and light quantities. 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


7.7 Acoustics. 


velocity of sound; vitesse du son ti, 

velocity of longitudinal waves; vitesse d’ondes longitudinale 
velocity of transversal waves; vitesse d’ondes transversale 

group velocity; vitesse de growpe 

sound energy flux; flux énergétique du son 

reflexion factor; facteur de réflexion: P:/Po | 

acoustic absorption factor; facteur d’absorption acoustique 1 — p 
transmission factor; facteur de transmission: Pir/P. 

dissipation factor; facteur de dissipation: a — T 

loudness level; niveau d’isosonie 


7.8 Quantum mechanics. 


complexe conjugate of Y; complexe conjugué dev 
probability density; densité de probabilité: P=WV*¥ 
probabikty current density : densité de courant de probabilité: 
S = (h/2im)(W*Av — VAY*) 
charge density of electrons; charge volumique d’électrons: p = —eP 
electric current density of electrons; densité de courant électrique d’électrons: 
j= —-—eS 
expectation value of A ; valeur moyenne de A 
commutator of A and B, commutateur de A et B: [A,B] = AB — BA 
anticommutator of A and B; anticommutateur de A et B: [A,B], = AB + BA 
matrix element; élément de matrice: Ai; = Jyi*(Ay;) dr 
Hermitian conjugate of operator A; conjugué Hermitien de l’opérateur A 


momentum operator in coordinate representation; opérateur de quantité de mouvement 


annihilation operators; opérateurs d’annihilation | 
creation operators; opérateurs de création 


7.9 Atomic and nuclear physics. 


mass number, nucleon number; nombre de masse, nombre de nucléons 

atomic number, proton number; nombre atomique, nombre de protons 

neutron number; nombre de neutrons: N = A — 

elementary charge (of position); charge élémentaire (du position) 

electron mass; masse de l’ électron 

proton mass; masse du proton 

neutron mass; masse du neutron 

meson mass; masse du méson 

nuclear mass; masse nucléaire (of nucleus: 4X) 

atomic; mass; masse atomique (of nuclide: 4X) 

(unified) atomic mass constant; constante (unifiée) de masse atomique: 
Mm = ma(?C)/12 

relative atomic mass; masse atomique relative: ma/mu 

Planck constant; constante de Planck (h = h/2r) 

principal quantum number; nombre quantique principal 


orbital angular momentum quantum number; nombre quantique de moment angulaire 


orbital 
spin quantum number; nombre quantique de spin 


angular momentum quantum number; nombre quantique de moment angulaire 
(including electron spin) 


magnetic quantum number; — — magnétique 

nuclear spin quantum number; — —- de spin nucléaire 
hyperfine quantum number; — — hyperfin 

rotational quantum number; — — de rotation 
vibrational quantum number; — — de vibration 


quadrupole moment; moment quadripolaire 

Rydberg constant; constante de Rydberg**) 

Bohr radius; rayon de Bohr**) 

fine structure constant; constante de structure fine**) 

mass excess; exces de masse: m, — Amy 

packing fraction; packing fraction: A/Amu 

nuclear radius; rayon nucléaire: R = ryA}4 

magnetic moment of particle: moment magnétique d’une particule 
magnetic moment of proton; moment magnétique du proton 
magnetic moment of neutron; moment magnétique du neutron 
magnetic moment of electron; moment magnétique électronique 
Bohr magneton; magnéton de Bohr**) 

nuclear magneton; magnéton. nucléaire 

g-factor; facteur g: e.g. 9 = u/Tun 

gyromagnetic ratio; rapport gyromagnétique**) 

Larmor (angular) frequency; fréquence (angulaire) de Larmor**) 
level width; largeur d’un niveau 


*) I is used in atomic physics. J in nuclear physic 
**) See for definition: Appendix, section 2. physics. 


F-294 


I,J a) 


SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


mean life; vie moyenne 


ee 
reaction energy; énergie de réaction Q 
cross section; section efficace o 
macroscopic cross section; section efficace macroscopique: 2 = no = 
impact parameter; parameétre de collision b 
scattering angle; angle de diffusion 0,0, 9 
internal conversion coefficient; coefficient de conversion interne a 
disintegration energy; énergie de désintégration Q 
half life; demz-vie T, 
reduced half life; demi-vie réduite fT, 
decay constant, disintegration constant; constante de désintégration r 
activity; activité A 
Compton wavelength; longueur d’onde de Compton: \c = h/mc Xo 
electron radius; rayon de l’ électron**) the 
linear attenuation coefficient; coeff. d’atténuation linéaire My ba 
atomic attenuation coefficient; coeff. d’atténuation atomique Ma 
mass attenuation coefficient; coeff. d’ atténuation massique Lm 
linear stopping power; pouvoir d’ arrét linéaire S, Si 
atomic stopping power; pouvoir d’ arrét atomique Sa 
linear range; distance de pénétration linéaire Rk, Ri 
recombination coefficient; coefficient de recombinaison | a 
7.10 Solid state physics. 
fundamental translations for lattice; translations fondamentales d’un réseau a, b,c 
@, G2, a3 
Miller indices; indices de Miller h, k, l 
hy, hs, hs 
plane in lattice; plan d’un réseau*) (h, k, l) 
me (hi, he, Rs) 
direction in lattice; direction dans un réseau*) te k, A ; 
1, he, ha 
fundamental translations in reciprocal lattice; translations fondamentales de reseau a*, b*, c* 
réciproque bi, be, bs; 
vector in crystal lattice; vecteur dans un réseau r 
distance between successive lattice planes; distance de plans successifs d’un réseau d 
Bragg angle; angle de Bragg 0, 3 


order of reflexion; ordre du réflexion n 
short range order parameter; paramétre d’ordre (proche voisin) o 
long range order parameter; parameétre d’ordre (longue distance) s 
Burgers vector; vecteur de Burgers b 
circular wave vector; propagation vector (of phonons); vecteur d’ onde circulaire, vecteur 
de propagation (de phonons) q 
circular wave vector, propagation vector (of particles); vecteur d’onde circulaire, vecteur 
de propagation (de particules) k 
m 


effective mass of electron; masse effective d’une électron ) Mekt 
Fermi energy; énergie de Fermi Ey, er 
Fermi circular wave vector; vecteur d’onde circulaire de Fermi kr 
work function; fonction de travail ® 
differential thermoelectric power; force thermoélectrique différentielle S, (2) 
Peltier coefficient; coefficient de Peltier Il 
Thomson coefficient; coefficient de Thomson Be 
piezoelectric coefficient; coefficient piézoélectrique: (polarization /stress ) dnn 
characteristic (Weiss) temperature; température caractéristique (de Weiss) 0, Ow 
Curie temperature; température de Curie To 
Neel temperature; température de Néel Tn 
Hall coefficient; coefficient de Hall Ru 
7.11 Molecular spectroscopy. 
qu.n. of component of electronic orbital angular momentum vector along symmetry 

axis; n.qu. de la composante du moment angulaire orbital électronique suivant l’ axe 

de symétrie A, ri 
qu.n. of component of electronic spin along symmetry axis; n.qu. de la composante du 

spin électronique suavant l’axe de symétrie zy, oi 
qu.n. of total electronic angular momentum vector along symmetry axis; n.qu. du 

moment angulaire total électronique suivant l’axe de symétrie Q, wi 
qu.n. of electronic spin; n.qu. du spin électronique S 
qu.n. of nuclear spin; n.qu. du spin nucléaire I 

u.n. of vibrational mode; n.qu. d’un mode de vibration v 

dogonerdcy of vibrational mode; degré de dégénérescance d’une mode de vibration d 
qu.n. of vibrational angular momentum; n.qu. de moment angulaire vibrationnel (L.M.) 1 
qu.n. of total angular momentum; n.qu. de moment angulaire total (excluding 

nuclear spin) =u Gene 
qu.n. ot cothponent of J in direction of external field; n.qu. de la composante de J 

dans la direction du champ extérieur M, My 

*) Instead of the ordinary brackets ( ) and square brackets [ ], curly brackets { } and diamond 


brackets (_ ) are also used respectively. 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


qu.n. of component of S in direction of external field; n.qu. de la composante de i 


irection du champ extérieur ; ‘ ; s 
we eee aceciant n.qu. du moment angulaire total (including nuclear 
spin) F=J+I1 
Gi ‘ component of F in direction of external field; n.qu. de la composante de F dans Y; 
la direction du champ extérieur ' F 
qu.n. of component of T in direction of external field; n.qu. de la composante de I dans 7 
la direction du champ extérieur ; 2 I 
qu.n. of component of angular momentum along axis; n.qu. de la composante du momen 
angulaire suivant l’axe (L.M. and S§.T.M.,; excluding electron- and nuclear spin; for os 
L.M.: (K = |A +1) ; 
qu.n. of total ect momentum; n.qu. du moment angulaire total (L.M. and 8.T.M.; i 
excluding electron and nuclear spin: J = N + S*) ; 
qu.n. of component of angular momentum along symmetry axis; n.qu. de la composante 
du moment angulaire suivant l’axe de symétrie (L.M. and 8.T.M., excluding nuclear - 
spin; for L.M.: P = |K + 2|**) e 
electronic term; terme électronique: T. = Ee/hct) ae 
vibrational term; terme de vibration: G = Evivr/h 


c 
coefficients in expression for vibrational term (for D.M.); coefficients de expression 
d’un terme de vibration: Caylee 
G = ov + ¢) — rov + 3) ; 
coefficients in expression for vibrational term (for P.M.) coefficients de l’expression 


d’un terme de vibration: Oi, Lik 
G = Zo;(v; + 3d;) + 2EDaxj(v; + 3d; (ve + ade) 
rotational term; terme de rotation: F = Erot/he eee F 
principal moments of inertia; moments principaux d’inertie: 
In < Ip < Icft) Ta, In, Ic 
rotational constants; constants de rotation: A = h/81°cI a, etc. tT) tI o% 
total term; terme total: T=7T.+G+F iy 


Remark: L.M. = linear molecules. S.7.M. = symmetric top molecules. 

D.M. = diatomic molecules. P.M. = polyatomic molecules. / ; wine 

See for further details: Report on Notation for the Spectra of Polyatomice Molecules (Joint Commission for 
Spectroscopy of I.U.P.A.P. and I.A.U. 1954) J. Chem. Phys. 23 (1955) 1997. 


7.12 Chemical physics. 


amount of substance; quantité de substance vn ia 
molar mass of substance B; masse molaire de la substance B Ms 
molarity of subst. B; molarité de la subst. B cB 
mole fraction of subst. B; fraction molaire de la subst. B zB 
mass fraction of subst. B; fraction massique de la subst. B WB 
volume fraction of subst. B; fraction volumique de la subst. B YB 
mole ratio of solution; rapport molaire d’une solution r 
molality of solution; molalité d’une solution ° m 
chemical potential of subst. B; potentiel chimique de la subst. B MB 
absolute activity of subst. B (dimensionless); activité absolue de la subst. B (sans 
dimension) \y = exp (up/kT’) AB 
relative activity; activité relative ap 
activity coefficients; coefficients d’ activité vB, fa 


osmotic pressure; pression osmotique 

osmotic coefficient; coefficient osmotique 9, 
stoichiometric number of molec. B; coeff. stechiométrique de moléc. B vB 
affinity ; affinité A 
extent of reaction; état d’avancement d’une réaction g 
equilibrium constant; constante d’équilibre K 
charge number of ion; électrovalence d’un ion z 
Faraday constant; constante de Faraday x 
ionic strength; force ionique I 
activity of substance B; activité de la substance B: z3 = (24rmkT'/ h?)3/2r5 Zz 


8. RECOMMENDED MATHEMATICAL SYMBOLS. 


8.1 General symbols. 


equal to; égal a 

not equal to; différent de 

identically equal to; égal identiquemient a 
corresponds to; correspond a 


W 
a 


n>" wl 


*) case of loosely coupled electron spin. **) case of tightly coupled electron spin 
t) All energies are taken here with respect to the ground state as reference level. 
tt) For diatomic molecules use J and A = h/8z°cI. 


mee used in chemistry, but v may be used as an alternative to n, when n is used for number density of 
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SYMBOLS, UNITS AND NOMENCLATURE IN PHYSICS (Continued) 


approximately equal to; égal environ a 
asymptotically equal to; asymptotiquement égal a 
proportional to; proportionnel a 
approaches; tend vers 

larger than; supérieur 4 

smaller than; inférieur 4 

much larger than; trés supérieur 4 

much smaller than; trés inférieur é 

larger than or equal to; supérieur ou égal & 
smaller than or equal to; infériewr ou égal 4 
plus; plus 

minus; moins 

plus or minus; plus ow moins 

a multiplied by b; a multiplié par b 


a divided by b; a divisé par b 


a raised to the power n; a puissance n 
magnitude of a; valeur absolue de a 
square root of a; racine carrée de a 
mean value of a; valeur moyenne de a 
factorial p; factorielle p 


binomial coefficient; coefficient binomial: n!/p\(n — p)! 


infinity ; infini 


HI+tAWAVAVI 22 
AIIV 
IAIV 


ab,a.b,a:b,aXb 


8.2 Letter symbols and letter expressions for mathematical operations should be written in roman (or 


upright) type 
exponential of x; exponentielle de x 
base of natural logarithms; base des logarithmes népériens 
logarithm to the base a of x; logarithme de base a de x 
natural logarithm of 2; logarithme népérien de x 
common logarithm of 2; logarithme décimal de x 
binary logarithm of 2; logarithme binaire de x 
summation; somme 
product; produit 
finite increase of x; accroissement fini de x 
variation of z; variation de x 
total differential of x; différentielle totale de x 
function of z; fonction de x 
limit of f(x); limite de f(z) 
Dirac delta function; fonction delta de Dirac 6(r) = 5(x)5(y)é(z) 
Kronecker delta symbol; symbole delta de Kronecker 
Unit step function; fonction unité(e(x) = 1 for x > 0, x) = 0 for x < 0) 


8.3 Trigonometric functions. 


sine of x, sinus x 

cosine of, cosinus x 
tangent of x tangente x 
cotangent of x, cotangente x 
secant of z, sécante x 
cosecant of x, cosécante x 


Remarks: 


lg x, log x *) 
lb x loger 
z 


I 
Az **) 
6x 


dz 

f(z), f(z) 

lim f(z) 

(x), (r) 

63; 

e(x) t) 


sin x 

cos x 

tan z, tg x 
cot 2, ctg x 
sec © 

cosec x 


a. It is recommended to use for the inverse circular functions the symbolic expressions for the corresponding 


circular function preceded by the letters: arc. 


Examples: arcsin z, arccos 2, arctan x or arctg x, etc. Sometimes the notation sin“ x, tan! g, etc. is used. 
b. It is recommended to use for the hyperbolic functions the symbolic expressions for the corresponding 


circular function, followed by the letter: h. 
Examples: sinh x, cosh z, tanh z or tgh z, ete. 


c. It is recommended to use for the inverse hyperbolic functions the symbolic expression for the corresponding 


hyperbolic function preceded by the letters: ar. 
Example: arsinh x, arcosh 2, etc. 


8.4 Complex quantities. 


imaginary unit; unité imaginaire (i? = —1) 

real part of z; partie réelle de z 

imaginary ee of z; partie imaginatre de z 

modulus of z; module de z 

argument of z; argument de z :z = |z| exp ig 

complex conjugate of z, conjugate of z; complexe conjugué de z, conjugué de z 
Remark: Sometimes the notation Z is used for the complex conjugate of z. 


*) In case of ambiguity logis z. **) Greek capital delta, not triangle. 


+) O(t) is used for unit step function of time. 
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8.5 Symbols for special values of periodic quantities. 


Normal case 


instantaneous x a 
value 
r.m.8. Leif x 
value 
. A 
maximum Tm x 
value 
average tes £, (x) 
value 


Remarks: 


Exceptional case 


x x 
x xX 
pe he L, be 

Lav z, (x) 


a. The “normal” case is the case in which only a small or only a capital letter may be used for the quantity. 
The “exceptional” case is the case in which both small and capital letters may be used for the same 


quantity. Nes te 
b. The minimum value of z may be indicated by min or 2. 


c. The r.m.s.value is defined as x? = T' le x (t)*dt. 


d. The average value is defined as ¢ = JT * f "2 (t)dé. 


8.6 Vector calculus. (see also 1.2.3) 


absolute value; valeur absolue |A|, A 
differential vector operator; vecteur opérateur différentiel 0/dr, V 
gradient; gradient grad ¢, Ve 
divergence; divergence div A, y-A 
curl; rotationnel curl A, rot A,V X A 
Laplacian; Laplacien Ag, Ve 
Dalembertian; Dalembertien Oe 
8.7 Matrix calculus. 
Bacal pees of matrix A; matrice transposée de A: Aij = Aji A 
complex conjugate of A; matrice complexe conjugueé de A: A*;; = (Ai;)* A* 
Hermitian conjugate of A; matrice conjugueé Hermitienne de A: Atji = Aji* At 
Pauli matrices; matrices de Pault: o, 
Ox, Sy, Os 
Ome 0 -i 1 0 
Cx Ty = ; Oo; = 01, 02, 03 
1 0 i 0 0 -1 
. . 0 
unit matrix; matrice unité: I = I 
(dy al 
Dirac (4 X 4) matrices; (4 X 4) matrices de Dirac *) 
Oe, 0 ay 0 oa, 
a = Ly = a, = Q, Oz, Ay, As 
ox 0 oy 0 oe 0 ? Des) 
| ; | 
B = 
0 -I B 


9. INTERNATIONAL SYMBOLS FOR UNITS. 
9.1 Unit systems. 


1. A coherent system of units is a system based on a certain set of “basic units” from which all ‘derived units” 
are obtained by multiplication or division without introducing numerical factors. In addition there are 
dimensionless units,”’ in particular the radian, symbol: rad, for plane angle and the steradian, symbol: 


sr, for solid angle. 


2. The CGS system or cm-g-s system is a coherent system of units based on three basic units for the three 


basic quantities length, mass and time respectively: 


centimetre 
gramme 
second 


*) Sometimes a different representation ig used. 
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In the field of mechanics the following units of this system have special names and symbols, which have 
been approved by the Conférence Générale des Poids et Mesures: 


Lb, h centimetre; centimetre cm 

t second; seconde 8 

m gramme; gramme g 
anv hertz; hertz (= 8) Hz 
F dyne; dyne (= g.cm/s?) dyn 
E,U,W,A erg; erg (= g.cm?/s?) erg 
Pp microbar; microbar (= dyn/cm?) pbar 
n poise; poise (= dyn. s/cm?) FP 


In the field of electricity and magnetism several variants of the CGS unit system have been developed, in 
particular the electrostatic CGS system and electromagnetic CGS system. Special names and symbols for 
some of the units of the second system are:*) 


H* oersted ; oersted (= cm~.g?.s—) Oe 
Be gauss; gauss (= cm~?.g?.s_!) 
@* maxwell; maxwell (= cmi.gis—) Mx 


For further information about the units and unit systems in electricity and magnetism see appendix, 
section 2. 


. The MKSA system or m-kg-s-A system is a coherent system of units for mechanics, electricity and 
magnetism, based on four basic units for the four basic quantities length, mass, time and electric current 
intensity: 


metre m 
kilogramme kg 
second 8 

ampere A 


Remark: The system based on these four units has been given the name Giorgi system by the International 
Electrotechenical Committee in 1958. The subsystem for mechanics, which is based on the first three units 
only, has the name MKS system. 


The following units of the MKSA system have special names and symbols, which have been approved by 
the Conférence Générale des Poids et Measures: 


oa 
= 


metre; métre 

second; seconde 
kilogramme; kilogramme 
hertz; hertz (= s“) 

newton; newton (= kg.m/s?) 
joule; joule (= kg.m?/s*) 
watt; watt (= J/s) 


Se 
Sony? 8 


Sky see Se 


ampere; ampére 

coulomb; coulomb (= A.s) 
volt; volt (= W/A) 

farad; farad (= C/V) 
ohm; ohm (= V/A) 
henry; henry (= V.s/A) 
weber; weber (= V.s) 
tesla; tesla (= Wb/m?) 


Be AQqdons 
Asmoa<apr> 


. The degree Kelvin. In the field of thermodynamics one introduces an additional basic unit, corresponding 
to the basic quantity: 


thermodynamic temperature, the unit being the degree Kelvin, symbol: °K 

When the customary temperature is used, defined by t = T — To, where T) = 273.15°K, this is usually 
expressed in degree Celsius symbol: °C. For temperature interval the name degree, symbol: deg is often 
used, the indications ‘‘Kelvin’’ or ‘‘Celsius,’’ indicating the zeropoint of the temperature scale used, being 
irrelevant in this case. 


. The candela. 


In the field of photometry one introduces an additional basic unit, corresponding to the basic quantity: 
luminous intensity, this unit being the candela, symbol: cd. Special names and symbols for units in this 
field are: 


I candela; candéla ed 
& lumen; lumen lm 
E lux; lux (= lm/m?) lx 


*) See also Appendix. 
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6. The International System of Units. For the coherent system based on the six basic units: 


ampere A 


m . 
See kg degree Kelvin °K 
second 8 candela ed 


the name International System of Units has been recommended by the Conférence Générale des Poids et 
Mesures in 1960. The units of this system are called: SJ-untts 


7. The mole. 


mical and molecular physics, in addition to the basic quantities defined above having 
ee eee: Conférence Générale des Poids et Mesures, amount of substance is also treated as a 
basic quantity. The recommended basic unit is the mole, symbol: mol. The mole is defined as the amount 
of substance of a system, which contains the same number of molecules (or ions, or atoms, or electrons, as 
the case may be), as there are atoms in exactly 12 gramme of the pure carbon nuclide #C. 


9.2 Other units. 


l angstrom; angstrom A 
o barn; barn (= 10~*4 cm?) b 
V litre; litre is 
banka minute; minute min 
Up tae hour; heure h 
iamer eyed AP day; jour d 
Loree year; année a 
p atmosphere; atmosphere atm 
E kilowatt-hour; kilowatt-heure kWh 
Q calorie; calorie cal 
EQ electronvolt; électronvolt eV 
m tonne; tonne (= 1000 kg) t 
Ma (unified) atomic mass unit; 

unité de masse atomique (unifiée) u 
Pp bar; bar (= 108 dyn/cm?) bar 
A curie, curie Ci 


Remark: The (unified) atomic mass unit is defined as 14th of the mass of an atom of the °C nuclide. 


APPENDIX*). SYSTEMS OF QUANTITIES AND UNITS IN ELECTRICITY AND 
MAGNETISM. 


The CGS unit system with three basic units and the MKSA unit system with four basic units correspond 
respectively to two different sets of equations in the field of electricity and magnetism, which are developed 
starting from three and from four basic quantities respectively. These systems are denoted as three and four 
“dimensional” systems of equations respectively. 


1. Systems of equations with 3 basic quantities. 


Three distinct sets of equations with three basic quantities**) have been developed in the field of electricity 
and magnetism. These are: 

(1.a) The “electrostatic system’’ of equations, defining the electric charge on the basis of Coulomb laws for the 
force between two electric charges, by taking the permittivity in vacuo equal to a dimensionless quan- 
tity, the number unity. 

(1.b) The “electromagnetic system’ of equations, defining the electric current on the basis of the interaction 
law for the force between two electric current elements, by taking the permeability in vacuo equal to a 
dimensionless quantity, the number unity. 

(1.c) The “symmetrical system’’ or Gaussian system of equations, using the electric quantities from system 
(1.2) and the magnetic quantities from system (1.b). As a result of combining the two sets of quantities 
the velocity of light in vacuo appears explicitly in some of the equations interrelating electric and 
magnetic quantities. 

The equations in these three systems are usually written in the ““non-rationalized’”’ form, which is called “non- 

rationalized,” because in these equations often factors 2m or 43 appear in situations not involving circular 

or spherical symmetry respectively. These equations are sometimes written in a ‘‘rationalized” form, in 
which these factors appear only in those equations, where they could be expected from the geometry of the 


system. When three dimensional equations are used (e.g. in theoretical physics), one commonly uses those of 
the non-rationalized symmetrical system. 


2. Systems of equations with 4 basic quantities. 
__ In the equations with four basic quantities at least one quantity of electric or magnetic nature is included 


in the basic set. In such a system the permittivity and the permeability in vacuo appear explicitly as physical 
quantities with dimension in the relevant equations. : y st meee! 7: 


4 Sy peel commission, after reproducing in the previous chapters all the recommendations on symbols, 
units and nomenclature approved by the I.U.P.A.P., gives in this Appendix some factual information about 
existing systems of quantities and units in the field of electricity and magnetism. 


** Often length, time and mass are chosen as basi iti i i 
DE a en SP ray Sete al ee staal ean quantities, but also other choices, e.g. length, time and 
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Two different sets of equations are in use: 
(2.a) The “non-rationalized system’’ of equations, in which the factors 4x and 27 often appear at unexpected 


laces. 
(2.b) The “rationalized system’’ of equations, in which these factors only appear in those equations, where they 
could be expected from the geometry. 


When four-dimensional equations are used, one commonly writes these equations in the rationalized form 
(2.b). 


Some characteristic expressions of the non rationalized three-dimensional ‘‘symmetrical system’’ (1.c) 
and the corresponding four-dimensional equations in the non-rationalized form (2.a) and the rationalized 
form (2.b) are given in the table. The quantities of the three-dimensional ‘‘symmetrical system’’ of equations 
(1.c) have been indicated with an asterisk (*), those of the non-rationalized four-dimensional equations 
(2.a) with a prime (’), as far as they are different from those of the system (2.b). 


Non-rationalized symmetric 


Non-rational. system 
system with 3 basic quantities 


Rationalized system 
with 4 basic quantities 


with 4 basic quantities 


rot E = —0B/ot 


div D* = 4p div D’ = 4xp div D= p 

div B* = div B=0 div B= 0 

c rot H* = 4rj* + dD*/dt rot H’ = 4rj + dD'/oal rot H = j + oD/at 
F = Q*E* + Q*v X B*/c F=QE+Qv XB F = QE + Qu X B. 
w = (E*.D* + B*.H*)/87r w = (E.D’ + B.H')/8xr w = (E.D + B.H)/2 
S = c(E* X H*)/4r S = (E X H’')/4r S=EXH 

E* = —grad V* — (1/c)dA*/dt E= — grad V — 0A/dt E = —grad V — 0A/dt 
B* = rot A* B= rot A B= rotA 

ek* = D* eek = ¢E = D' eck = «k= D 

E* = D* — 4rP* « E = D' — 4rP eE = D— P 

B* = u,H* B= pH’ = po'pH’ B= pH = pou 
B* = H* + 47rM* = yo (H’ + 4crXM) B= »(H+ M) 


y* = gle*/2mc) 
wit = (e*/2mc)B* 
= up*B*/h 

a = e**/he 


a = hire,’ / me? 
heRe = e?/2€)'ao 


pp = eh/2m 

y = g(e/2m) 

wrt = (e/2m)B = 
= ppB/h 


a = e/e/he 
To = e?/e)'mc? 


a = h41ey/me? 
hcR.. = e?/81€9' ao 


pp = eh/2m 

y = gle/2m) 

wot = (e/2m)B = 
= upB/h 


a = e/4rehc 
Te = e*/Amregmc? 


Remark on rationalization: 


The basis of these considerations in which the rationalization is connected with the writing of the equations 
between physical quantities is in agreement with the resolution accepted by the I.U.P.A.P. in 1951 in 
Copenhagen: 

“The General Assembly of the Union of Physics considers that, in the case that the equations are rational- 
ized, the rationalization should be effected by the introduction of new quantities.” 

(“L’ Assemblée Générale de |’ Union de Physique considére que, dans le cas ot les équations sont rationa- 
lisées, la rationalisation doit étre obtenue par |’introduction de grandeurs nouvelles.”’ ) 


3. CGS system of units. 


(3.a) The electrostatic CGS system of units forms a coherent system of units in combination with the three- 
dimensional “electrostatic system’’ of equations (1.a). 

(3.b) The electromagnetic CGS system of units forms a coherent system of units in combination with the three- 
dimensional “electromagnetic system’’-of equations (1.b). 

(3.c) The mixed CGS system of units, called Gaussian units, consisting of the set of electric units of the electro- 
static CGS system on the one hand and the set of magnetic units of the electromagnetic CGS system 
on the other hand, form together also a coherent system of units, when used in combination with the 
three-dimensional ‘symmetrical system’’ of equations (1.c). 


4. MKSA system of units. 


The MKSA system of units forms a coherent system of units in either of the four-dimensional systems of 
equations mentioned under 2. 
The MKSA system is, however, most commonly used together with the rationalized (four-dimensional) 
equations (2.b). 


5. centimetre-gramme-second-franklin system and centimetre-gramme-second-biot system 


Several investigators have pointed out over many years the advantages, which result from the use of the 
four-dimensional equations, i.e. equations with four basic quantities from which at least one is of electrical 
nature. These advantages are partly of a didactical nature, but many investigators consider the usage 
of four basic quantities also important for developing a clear representation of the field of electricity and 
magnetism. 

It has often been consideréd as a disadvantage that the transition from the three- to the four-dimensional 
system of equations should be tied to the transition from the CGS system of units to the MKSA system of 
units as explained under 3, and 4, which as a consequence leads to a change in the numerical value of many 
well known physical quantities. 
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eral investigators have advocated the introduction of a four-dimensional system of 
Fale hich ciaeeierel saison of the CGS system. This unit-system is chosen so that to any unit of the CGS 
system (with three basic units) there corresponds one particular unit of this generalized CGS system 
(with four basic units), such that the numerical values of the physical quantities in the field of electricity 
SE The Geoecen of such a “generalized CGS system”’ has the advantage that the relation between the 
units of this “generalized CGS system’’ and the units of the MKSA system can be expressed by ordinary 
ion equations. ; ; Rs ; 

otha tne of the four-dimensional system of equations (with four basic quantities) accompanied by the 
usage of such a “generalized CGS system’’ of units (with four basic units) is therefore of advantage as an 
intermediate representation in this period of oak ee) of ee CGS system and the MKSA system, where 
transitions from one system to the other often have to be made. : 

As a result of all these considerations the General Assembly of the IUPAP, Copenhagen, 1951, approved 
by its resolution 5 the introduction of the following two “generalized CGS systems’ based on four basic 
units: 


(5.a) The system with the centimetre, gramme, second and the charge corresponding to one electrostatic unit, 
as basic units, being a 4-dimensional generalization of the electrostatic CGS system (3.a) 


(5.b) The system with the centimetre, gramme second and the current corresponding to one electromagnetic 
unit or deca-ampere, as basic units, being a 4-dimensional generalization of the electromagnetic CGS 
system (3.b) 


In practical applications of these systems it is of advantage to indicate the basic electrical unit in each 
of these two systems with a name and symbol. 


The name franklin was proposed in 1941 for the electrostatic unit of electric charge considered as a basic 
unit of the system (5.a). The franklin, symbol: Fr, is thus defined as: 


The franklin is that charge, which exerts on an equal charge at a distance of 1 centimetre in vacuo a 
force of 1 dyne. 


According to this definition 1 franklin = (10/¢) coulomb, where ¢ = 2.997925 X 10" is the numerical 
value of the velocity of light in vacuum, measured in cm/s. 


For the electromagnetic unit of electric current, considered as a basic unit of the system (5.b), the name 
biot has been used. The biot, symbol: Bi, is thus defined as: 


The biot is that constant current intensity, which, when maintained in two parallel infinitely lon 
rectilinear conductors of infinite length and of negligible circular section, placed at a mutual distance o 
1 centimetre apart in vacuo, would produce between these conductors a force of 2 dyne per centimetre 
length. 


According to this definition 1 biot = 10 ampere ). 
These unit systems (5.a) and (5.b) are referred to as cm-g-s-Fr system and cm-g-s-Bi system respectively. 


The definitions of the franklin in the system (5.a) and that of the biot in the system (5.b) which closely 
correspond to the electrostatic CGS unit of charge and the electromagnetic CGS unit of current res ctively, 
ensure that the quantities of the non-rationalized four-dimensional system of equations (accent; Raennt 
table p. 27), when expressed in these units, have the same numerical value as the corresponding quantities 
of the non-rationalized three-dimensional system of equations (first column, table p. 27), when expressed 
in the corresponding CGS units. 


Some of the units of the three-dimensional CGS system and the corresponding units of the two four- 
dimensional systems are given in the table: 


correspondin 
three-dimensional unit of aT OnE zat of 
mixed CGS system - generalized CGS system 
He erg? - cm} Q Fr 
) fis erg} - cm} s—14 il Fr/s 
VW erg? - cm-3 V erg/Fr 
E* erg? - cm7~3 E dyn/Fr 
D* erg? - cm73 D’ Fr/cm? 
(6) cm C; Fr?/erg 
€r 1 é Fr?/erg : cm 
B* G B dyn/Bi: cm 
H* Oe H' Bi/em 
Mr i yw’ dyn/Bi? 
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ALPHABET TABLE 


Greek 
name 


Alpha 
Beta 


Gamma 


Delta 


Epsilon 


Xi 
Omicron 
Pi 


Rho 


Upsilon 
Phi 


Chi 


Omega 


English 
equivalent 


(a) 
(b) 
(g) 
(d) 
(e) 
(z) 
(a) 
(th) 
(é) 
(k) 
(1) 
(m) 
(n) 
(ks) 
(a) 
(p) 
(r) 
(s) 
(t) 
(ui, 5) 
(f) 
(H) 
(ps) 


(6) 
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RUSSIAN 


letter 


SOR MH Iw oS 
oy, Ch FB KN & 


English 


equivalent 


(a) 
(b) 
(v) 
(g) 
(d) 
(ye) 
(zh) 
(z) 
(i, &) 
() 7 
(k) 
(1) 
(m) 
(n) 
(6, 0) 
(p) 
(r) 
(s) 
(t) 
(08) 
(f) 
(kh) 
(ts) 
(ch) 
(sh) 
(shch) 


AMERICAN STANDARD 
ABBREVIATIONS FOR SCIENTIFIC AND 
ENGINEERING TERMS 


Reproduced by permission of The American Society of Mechanical Engineers 


Introductory Notes 


ScorpE AND PURPOSE 


1. The Executive Committee of the Sectional Committee on 
Scientific and Engineering Symbols and Abbreviations has 
made the following distinction between symbols and abbrevia- 
tions: Letter symbols are letters used to represent magnitudes of 
physical quantities in equations and mathematical formulas. 
Abbreviations are shortened forms of names or expressions 
employed in texts and tabulations, and should not be used iv 
equations. 


FUNDAMENTAL RULES 


2. Abbreviations should be used sparingly in text and with 
due regard to the context and to the training of the reader. 
Terms denoting units of measurement should be abbreviated 
in the text only when preceded by the amounts indicated in 
numerals; thus ‘several inches,” ‘“‘one inch,” ‘12 in.” In 
tabular matter, specifications, maps, drawings, and texts for 
special purposes, the use of abbreviations should be governed 
only by the desirability of conserving space. 

3. Short words such as ton, day, and mile should be spelled 
out. 
4. Abbreviations should not be used where the meaning 
will not be clear. In case of doubt, spell out. 

5. The same abbreviation is used for both singular and 
plural, as “‘bbl”’ for barrel and barrels. 

6. The use of conventional signs for abbreviations in text 
is not recommended; thus ‘‘per,” not /; ‘‘lb,’’ not #; ‘“‘in,”’ not ’’. 
Such signs may be used sparingly in tables and similar places 
for conserving space. 

7. The period should be omitted except in cases where the 
omission would result in confusion. 

8. The letters of such abbreviations as ASA should not be 
spaced (not AS A). 

9. The use in text of exponents for the abbreviations of 
square and cube and of the negative exponents for terms involv- 
ing ‘‘per’’ is not recommended. The superior figures are 
usually not available on the keyboards of typesetting and lino- 
type machines and conposition is therefore delayed. There is 
also the liklihood of confusion with footnote reference numbers. 
These shorter forms are permissible in tables and are sometimes 
difficult to avoid in text. 

10. A sentence should not begin with a numeral followed by 
an abbreviation. Abbreviations for names of units are to be 
used only after numerical values. such as 25 ft or 110 v. 


Abbreviations* 

absolute Medco aen emo ates ee ee ae eeabs 
ACL ie seiSsie so selec inn eis svee es tee eee sae ae BPEL OUD 
Bere-f00bs. «eames oa sarin ee Eee ce ae aoTe tt 
gir horsepower, a7. paces 0 ee See sal Ie Hp 
alternating-current (as adjective)..................a-c 
AMPClezwitocer ss Gee .amp 
Sin pere-NOUr «ec ae ace ae oe renee. amp-hr 
amplitude, an elliptic function....................am 
Angstrom unit...... Sond ceagy nrc Tce ae. ce eerie. A 
antilogarithm =: -e4.0 See er ere, oe ek “antilog 
atmosphere..... .... atm 
RLOMMOIWEIBNEA Wrasse eed ee at. wt 
SVCTARO. A ae hutos vi ‘ave 
SVOITGUPOIN HE eye cs tee a eg a avdp 
AZIMUTH eee oe (az OF a 
barometers at ay ee, ee 

bireel meen eee eat aac gcse nn PAE 
Baum6y cera. ee ee” A ie Oo Sa 2 
board feet (feet board measure)......... _ fom 
boiler presanre seis nica ein a spell out 


boiling points... ...... T2505)... ce. 200 ce o eee 
brake horsepOWE? «...aceen+0.++06 +> - 120 
brake horsepower-hour..................+....+-bhp-hr 
Brinell hardness number..............-.-. eigen 
British thermal unit!.............+... +: DeUOm 
bushele eae ere eee et wanton elt 
ro) 9 es Sen II co TL 
Canes... ccs ed oye oe oleae. aie Haye 6 «0 ey + 91.0.5 eer 
candle-howlia:...0¢ se dee cee cece + 05.06 ees 
CandlepoWe”,. «ocee.s 0 25 aye once oi6 ++ sie =\alcke ee rrr 
Gents ccc cera 6 cl cigate coun Fibers casd shoes cor ¢ 
center to’center....0.2 0. 0.05.00 + 0+ 0 0 Aten 
CeNtIPTAM . 0.0... oe we oss os ase one (ole ale er 
Centiliter cede. cas o> Besdece aos wish: olor ome ehatty ene 
Centimeters . i. s.6.0 60 os 2.6 ore1e sys 6 s\oielke 2) ae 
centimeter-gram-second (system)............-.... cgs 
chemical .. Acs ace 3s). 36s eh ee chem 
chemically pure... ..3.5..2.0 22 2. + aun ee 
Circular. siKo 06 ice hele. oe oe ce es eo ae ne 
circular MUS... 66 se cogs ee os os oe oi oleae Ram 
coefficient 25... a ye dees ce on oo che cheer anee EL 
cologarith iy’: «0\.6.< 10-20 veles «sic oe colog 
CONCENETALE « «cis aciee segs «0% 3 « 6 en lh oe nena 
conductivity). ..... 3.48.5 ...05. 0. ee 
CONSTANE. Soros. < Scheie + apere. ane «clergy sre otehee ae .const 
continental horsepower... .-. <>. «sjie-se eee cont hp 
COPD. oo icc ccs ee ce ee vn ne 060 0.0 0 eaten ele 
COSCCADE....05. 26 on ge ee ts oe woe oe) oiptel eee 
COBINE. 6. boc ces oe ee ee ee cls le ae oe eS 
cosine of the amplitude, an elliptic function ....... cn 
cost, insurance, and freight, ......-... 0s eeneln 
cotangent... 2.2... 56 ce cess ce ae wo als ene Rn! 
coulomb........36. 0566 eq ae ee en ol,» 0 0c ee 
counter electromotive force.....................cemf 
CUDIC. cc eee ee eager me ne) ee a nr 
cubic centimeter...cu cm, cm? (liquid, meaning 
_ milliliter. ml) 

CUDIC T00b ia 3 cee eee oo oe See 
cubic feet per minute........... 0. « - = een 
cubic feet per second ..y;.......+-: 5 ++ 2st enna 
cubic inch: {........0..0...5 +02 cee oe 


cubic meter, .......0e060000 000000 oe asin CUNEO MEE S 
cubic micron....... 2............cU » OF Cw mpor pe 
cubic millimeter................ ....cumm or mm’ 


cubic yard oi. eco. etfs «ssc vin sae ee 
current density.......... 2100s 00% <n Belem 
cycles per second.................-..+.-.--Spell out or ¢ 
cylinder? 8... ce cfs so cue e+ 0 bol ee errr 
GBY..22ciact s Tales atone ee EERE .. os eee SDeMIOUt 
decibel........ Wer ile 
degrees cid pats vss sien eee . 003 oe nO OgOrEe 
degree centigrade. ..2:2.......... ++ «+ «seen 
degree Fahrenheit. ...4....500...3 «+++ seeeee eel 
degree. Kelvin ...... 04 .Y ec. ou es oe 2 os Oe 
degree Réaumur. o5. ce. 4c 0 es se Cee wake 
delta amplitude, an elliptic function..............- dn 
diameter’: oc. +. sci rine cise Ok eee diam 
direct-current (a3 adjective)...........-.+..+-.+-G-€ 
Collar... cece secede secs seve once 040 6 ee 
GOZED ... oo. oc vce beduibies oc oo bn see ose doz 
dram. dr 


hy These forms are recommended for readers whose familiarity 
with the terms used makes possible a maximum of abbreviations. 
For other classes of readers editors may wish to use less contracted 
combinations made up from this list. For example, the list gives 
the abbreviation of the term ‘feet per second” as “fps.” To some 
readers ft per sec will be more easily understood. 1! Abbreviation 
recommended by the A.S.M.E. Power Test Codes Committee. 
B = 1 Btu, kB = 1000 Btu, mB = 1,000,000 Btu. The A.8.H. 
&YV.E. recommends the use of Mb = 1000 Btu and Mbh = 1000 
Btu per hr. . 
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efficiency 200-2 Se. 2s. IVS, Os eee, eff 
electric’ $227 jai doh ae Seer Denes at eee elec 
electromotive force.... Rete. 2. RO emf 
elevation . ati Seas. ae 2, PL ee a ee el 
ee . .eq 
external 73 sc values at, Se Ee ext 
farad.. ........-Spell out or f 
feet board measure (board feet). co. SMS, OU. Saeee fbm 
ah gaP ore eb. Sh haere OE, .fpm 
feet pee second... . fps 
fluid 08 Wes. Re Vee en eee Sa See fl 
foot.. eS Sa aot MG a hs a PEE 
foot-candle. . . .ft-c 
foot-Lambert. . ft-L 
foot-pound.. ft-lb 
foot-pound-second (system)... 28 .fps 
foot-second (see cubic feet per second) 
franc.. FEY SS Re ah fr 
free aboard ship... & spell out 
free alongside ship . Acie erecree ote EAPC OUt 
fresoniboard: 4h joes, gered oe he. tee LOD 
freezing pointit hoes, coro. Se eee). Sip 
frequency? Hiaoee oe oh Se eee ee? spellout, 
fusion: Point's. 6.05 aos se ee ee fnp 
gallon. . . .gal 
gallons per minute. -gpm 
gallons pS second. . .gps 
grain.. spell out 
gram.. ; 
gram-calorie. . ; eal 
greatest common divisor. . . .ged 
DAVETAING 3 c.cc cro EERE le ok kc eh . hav 
MOCCAYO Sa. cin oie 0, TAS esc see ...ha 
henry pee g | 
high-pressure (adjective)... ..h-p 
hogshead. . see . hhd 
horsepower. . soda 
horsepower-hour. . -hp-hr 
hour.. so chite 
hour (in astronomical tables)... gn 
hundred. . aA 
hundredweight (112 lb). cwt 
hyperbolic cosine. . BER cia. cin tee ie.) ae COSD 
hyperbolic sine.........--.--------- se. sinh 
hy perpolic' tangent; cess. «4c a meee oaks ci: tanh 
inch.. .in. 
inch-pound. . cack eect RRL Coe in-lb 
inches per RECON. SAE EE. 2 SEER . . Ips 
indicated horsepower: .. by. iste mete .. ibp 
indicated horsepower-hour.............. ...-- ihp-hr 
INEM ONCIAINIOLEY free ee rts es onc oy cM EN Se 6 crete is ote ze ID 
intermediate-pressure (adjective).............---- i-p 
IMtermaleyeiacc teres ee 5 es che eee oS es int 
joule winaee.. ces eee ee acnaral <a, axegetn, oROterate ee J 
kilocalorie ics sy taactinc oes ee Ret. See kcal 
kilocycles} perisecondswvatecs es a aes hee ke 
kilogram ences eee eke 
kilogram-calotie.ca4 cerned Sess 6k 5 the ee 
kilogram-metermeny. a aeveeeee.. .- . .kg-m 


kilograms per cubic meter.......... 
or kg/m? 


kilograms perisecond: s:48......... 


kiloliter. . sohdl 
kilometer. . ..km 
kilometers per second. . .-kmps 
kilovolt.. + dale arleeeva civ AR UREIA Cates ond Senve$ KV; 
kilovolt-ampere aude aleialeberoualdig lets meats. cose, oat kva 
kilowatt -S2g78l sash. Meh cielite erie, #10. ...kw 
kilowatthour....... -kwhr 
lam bertSe5.2/h5 en Se sea les cease 
latitudese2. 424.5..5 TRRee et oe tee lat or ¢ 
ep abiraga Ronus b es Ge Retel> atte ..lem 
linear foot. . wae ..lin ft 
liquid. ne Lig 
Vg Wee eR CARR IAS ACA carrion.) CRACMMOR AOE aS spell out 
liter .. et 
logarithm (common) . é .. log 
logarithm (natural). . . loge or In 
longitude. . es . long. or 
low-pressure ‘(as adjective). Re Pe, f ..-p 
lumen.. as He Sistas ee 
lintan-hous cee aR A: aa oo am ites ]-hr* 
lumens per watt pw 
INBSS Moers. ca eare. iso, atte Se tea Ee ornate ee spell out 
mathematics (ical)............. se eseeee eee math 
maximum. max 
mean effective | pressure. rari RE -mep 
mean poreontee candlepower.. Whee oeee Hep 
megacycle.. as Rit . .spell out 
megohm. . . .spell out 
melting point... ..mp 
meter .... .m 
meter-kilogram.. m-kg 
mho. nee _ spell out 
microampere.. pe or mu a 
microfarad . . so Cana 
microinch. . b Ai, ae pin. 
micromicrofarad.. sie STAN APIS on spur ote’ Bone ppt 
micromicron../f52 225) ds Rs 08 elite ae or mu mu 
micron. Siete ete ay .#or mu 
roiereeeliee are ee ee es nN 
microwatt.. ..~Ww Or Mu Ww 
mile . bape ERS 5s . spell out 
miles per hour. . Reese eae .mp 
miles per hour per second...... mphps 
milliampere. . Renae © Sa A sk -ma 
milligram ADS. ORs see hoeomee BR Ste seen: m 
MiULHENTY week see eI tk ee eee nD 
milhlamberterer os eee re. ee a ce Ts 
milliliter’ Serres... eee eine oe ok be ml 
millimeters a yaay MRR ae te oe .mm 
millimicron. . _Myp orm mu 
million. . oe . .spell out 
million gallons: per ‘day. . .mgd 
millivolt . Ct ee ..Mv 
minimum. -min 
minute. ; RB eerst ae avis dues -min 
minute (angular measure). . A Pgs ae eias ey 
minute (time) (in astronomical tables)... be Mas 8 Oc, aie 
mole.. Leelee SENS Ue ieee aut 
molecular weight... .-mol. wt 
month . f Bac penton "spell out 
National Electrical Godew Anh SARA .NEC 
ohm.. ace “spell out or Q 
ohm-centimeter. . . ohm-cm 
OUNCE mead ee ay. OF 
ounce-foot...... . .02-ft 


1 There are circumstances under which one or the other of these forms is 


preferred. 


In general the sign ° is used where space conditions make it 


necessary, a8 in tabular matter, and when abbreviations are cumbersome, as 


in some angular measurements, i.e., 59° 23’ 42’’, 


In the interest of siraplicity 


and clarity the Committee has recommended that the abbreviation for the 
temperature scale, F, C, K, etc., always be included in expressions for numeri- 
cal semperntarens but, wherever feasible, the abbreviation for ‘‘degree’’ be 


omitted; as 69 


* The International Commission on Illumination has changed the symbol 


for lumen to Im, and the symbol for lumen-hour to Im-hr. 
in American Standard for Illuminating Engineering Nomen- 


clature is 


This nomen- 


cleture and Photometric Standards (ASA Z7.1-1942), 
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ounce-inch... . 


ee OZ-1N. 


outside diameter... ‘as eee 2) AGT T-OD 
parts per million..........-.-.+++++ee++++++++-Ppm 
DECEIT An ein cents soccer cove eae Bag SA) <s PK 
penny (pence — new British) ....--.--+++++-+se+: zion 

CaN ae hc ne BE Bho CERN ores Gis ommat eA 
Sete een Fundamental Rules) 
DOB OMI rere roe sketched es erannnas wens ae = a .....>.Spell out 
DINGhe Ree oa eee SOR Rae 6" 
potentials sapien yeas 2a ..+.....- Spell out 
potential difference..................-.--+-Spell out 
pond hae hoe eren. + += > aba ine peared 
pound dOat ssc fe emacs. “Raber e wesc oe vagal lb-ft 
pound-inch.........-- +++. ese cer eeee abet eels 


pound sterling..... 


pounds per brake horsepower-hour. . ti 


lb per bhp-hr 
en 


pounds per cubic foot............-.+-- per cu ft 
pounds per square foot..........-..+-- -guasnipel 
pounds per square inch................+.-++++++-Dsl 
pounds per square inch absolute.................psla 
powerfactonsryjriig eas cir 1 spell out or pf 
quart,... Ney strc Ob 
TACIAT ee ee OS es ede es snes Se DOLE OU 
reactive kilovolt-ampere......................Kvar 
reactive volt-ampere.........--.- ++ +00 s.cehlos os VOr 
revolutions per minute..............-.........rpm 
revolutions per second, .)...... -etisaeh seas. EDS 
TOUESH Nl oe ea Gk hts gage ed tes ee-spell out 
TOOL MEANUSQUATE sie. i il ee gis 2 ss sate TINS, 
SOCANGTN. eee oe Sree lea isae yr REO ate EEC 
RECOM Pen Oe Pee ee orceins ise BER 
second. (angular measure)|.....-..-..-..« @eetmalien ste” 
second-foot (see cubic feet per second) 

second (time)(in astronomical tables)..............8 
shaig horsepowenweess anes aac =. tae sbp 
PIMs a ete EU ROS UO Io OC AO RDIRAIEE tritici 
SUNG RN SA OTe eect tee hee fo Re nelcs sain 
sine of the amplitude, an elliptic function. ........sn 
BpecificgraAVItVan cise es Lah sainivae 
Specific heaters. 3.0 cee woe pra ake or eee PE Spit 
spherical candle power.......... Ne eva BCD 
BQUBIG. fade vies ostrns oiae eta elu ete ae SG) 
square centimeter............. ........8Q ¢m or em? 
BQUATELOOU rom os, cas sicig's « o.elere “eens omen Mise ees BC AG 
SQUATO INCH re eter act eek ee ey ea BCLAN: 
square kilometer....:....:...... apie ee 
Squarenmetersis.cses.. eras cee ee ee ASO) LOL ms 
square Micron..................$q 4 Or Sq mu or p? 
square millimeter................ ..8q mm or mm? 
square root of mean square....................rms 
standardise lgee et nichts c. ora an oe bene cen asta 
BUCKO us Seqiaes felis 3 fo rile eiais ret s/sas10608 atycie oer eee a ES 
WEL G oso as s16o SO Anes Gong botauNdcamassse 66 Ski 
VEMDETALUTE  eerisie eis ery ae, ack eee temp 
tensile strenpthacn wens. cc re EE 
thousand fo. os Steere eee Witt). aN lvl 
thousand foot-pounds........................kip-ft 
thousand pound...............................Kip 
WOM yy Mage ee ee sie da oe we we ee ene Spell.out 
COMI IUO GS eres oes ex cine oy, oz 1 a9, BPellOMt 
VOTEPC SINGS Pee rae otc Se etc tcotenet oe Ge VOLE 
MONUIe sumer te eerste a Si eater es cet fy Scere 
VOlt-aMpere. ets eee ae EOLY. 8 oh eee are 
VOLU-COMIOMD ina eer ee ene ks spell out 
WUE TNR is Sin heim cies CaS sileteleh eta SW. 
WAEOUL 6 cisco cei viene Oe eR, NEED CEN Sale 
watts per candle. ../.-:.... amticaste to macatenraer aaWDO 
WOOK ina bine cicwsieere ae ep ah Mat -ahnnreNela, Bpell:out, 
Weight... 2, bi5.0 ae.9 0.00 6 ces,0 NE ea TEES PTAA eet 
VOTRE ea taie- makot Meise o als as Le. ce yd 
year eeyr 


ABBREVIATIONS OF COMMON UNITS 
OF WEIGHT AND MEASURE 


From NBS Miscellaneous Publication No. 233. 
Spelling and Abbreviations of Units 


The spelling of the names of units as acon by the National 
Bureau of Standards is that given in the list below. The 
spelling of the metric units is in accordance with that given in 
the law of July 28, 1866, legalizing the metric system in the 
United States. : . Bie 

Following the name of each unit in the list below is given the 
abbreviation which the Bureau has adopted. Attention is 
particularly called to the following principles: 

1. The period is omitted after all abbreviations of units, 
except where the abbreviation forms an English word. 

2. The exponents ‘‘?’”’ and ‘‘%”’ are used to signify ‘‘square’’ 
and ‘‘cubic,’’ respectively, instead of the abbreviations ‘‘sq’’ or 
“eu,’’? which are, however, frequently used in technical litera- 
ture for the United States customary units. In conformity with 
this principle the abbreviation for cubic centimeter is ‘‘em*”’ 
(instead of ‘‘cc’’ or ‘‘ec cm’’). The term ‘‘cubic centimeter,’’ as 
used in chemical work, is, in fact, a misnomer, since the unit 
actually used is the ‘‘milliliter’’ of which ‘‘ml’’ is the correct 
abbreviation. 

3. The use of the same abbreviation for both singular and 
plural is recommended. This practice is already established 
in expressing metric units and is in accordance with the spirit 
and chief purpose of abbreviations. 

4. It is also suggested that, unless all the text is printed in 
capital letters, only small letters be used for abbreviations, 
except in such case as, A for angstrom, etc., where the use of 
capital letters is general. 


LIST OF THE MOST COMMON UNITS OF WEIGHT 
AND MEASURE AND THEIR ABBREVIATIONS 


Unit Abbreviation Unit Abbreviation 
kiloliter kl 
acre acre : 
gies, ahs re 
are a igqui i 
Svolams sh nag lig 
arre 
board foot fbm mote ton i 
pal ae microgram* 4 
are microinch xin, 
é ce microliter* mi 
centigram cg micron 
centiliter cl mile mit 
peered stl milligram ng 
chain c illili 
cubic centimeter em? Sa Re ate 
cubic decimeter dm? millimicron oe 
cubic dekameter dkm? minim ee 
cubic foot ft3 ounce ar! tay 
cubic hecrowiele pint ounce, apothecaries 0z ap or 3 
cubic kilometer km3 pepe) Mee he is pe? 
cubic meter m3 ounce, troy ont 
cubic mile mis peck ' pk 
cubic millimeter mm’ pennyweight dwt 
cubic yard yds pint pt 
decigram ds pound Ib 
deciliter a pound, apothecaries | lb ap 
socumee ee pound, avoirdupois lb avdp 
ecistere 8 pound, troy Ib t 
dekagram dkg quart qt 
pokeves che rod rd 
ekameter La scruple, apothecaries |s ap or OD 
Siete aus square centimeter cm? 
ram : bs square chain ch? 
dram, apothecaries dr ap or 3 square decimeter dm? 
dram, avoirdupois dr avdp square dekameter dkm? 
dram, fluid fl = square foot ft? 
fathom ee square hectometer hm? 
foot te square inch in,? 
furlong af square kilometer km? 
gallon gal square link li? 
grain grain square meter m? 
gram g square mile mi? 
hectare ha square millimeter mm? 
hectogram hg square rod rd2 
hectoliter hl square yard yd? 
hectometer hm stere 8 
hogshead hhd ton ton 
hundredweight cwt ton, metric t 
inch in. troy t 
kilogram kg yard vd 


* The abbreviations ¥ and \ for microgram and microliter, respectively, 
have been advocated by some authorities. 
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CONVERSION FACTORS 


(From various U. S. Government and IUPAC publications and from calculations based on values given in these publications) 


To convert from 


Abamperes/cm....... 


Abamperes/sq.cm.... 


“a 


Abampere-turns...... 
Abampere-turns/cm. . 
Abcoulombs......... 


“a 


“ 
“ 
“ 


“a 


“ 


AYAPOTeSyeretes chases src iesuenet eats 


Multiply by 


To convert from 


E.M. cgs. units of current. . 
NOW AIG) CERIAK OE Se NS aoe 
Faradays (chem.)/sec..... 
Faradays (phys.)/sec...... 
Statamperes:...2... o-ci. ns 
E.M. cgs. units of surface 
charge density.......... 
E.S.cgs. unites. .2 ser 
Amperes/circ. mil..,.... 
Amperes/sq.cm.......... 
Amperes/sq. inch......... 
Ampere-turns............. 
Ampere-turns/cm,.... : 
Ampere-hours............ 
Coulombsyo. aon adie: 
Electronic charges........ 
E.M. cgs. units of charge. . 
E.S. cgs: unitsaeee gece. 
Faradays (chem.)......... 
Faradays (phys.)......... 
Statcoulombs............. 
E.M. cgs. units of capaci- 


Parades. nsenree ys) cee: 
Microfarads.2..2--hj<. >< 
Statfarads) jc. nasi ae 6 
E.M. cgs. units of induction 
Ss CLS UNIt8. cues 
Henries se casccsecucuuee fe. 


B.S: cogs. units. .....- 224 ron 
Megamhosiiss i cae 8 bos. 
IME OB SAS eeat ar Ne xees ce 


Cire. mil-ohms/ft......... 
E.M. cgs. units of resistivity 
Microhm-inches..... 


Microvoltse) tack apr 
Millivoltsyieic co eee oe 


Volts (Int.) acer: ast iene 
E.M. cgs. units of electric 
field intensity........... 
NDA SEM EE AA oil. © Lalo 
Wolts/emiicgreccchuceh es 
Volts/inch...... 
Volts/metensnen ice he: « 
Squcmin - 


Sq. ft. (U.S. Survey)...... 
Sq: INChOsreiads acess oi bss 


Sq. links (Gunter’s)....... 
DO WOLOIe eee ys ue ns 
Sq. miles (statute),....... 
Sq. perches 


2.997930 x 1010 
1.036377 1074 
1.036086 x 1074 
2.997930 x 101° 


2.997930 x 1010 
5.0670748 x 1075 
10 


0.0027777 
10 
6.24196 x 1019 
1 

2.997930 X 
1.036377 X 
1.036086 x 
2.997930 x 


1010 
104 
10-4 
1010 


1 

8.987584 x 
1 X 10° 

1 X 1015 
8.987584 x 
1 

1.112646 X 
1 xX 10° 


1020 


1020 


10-2! 


1 

8.987584 x 
1000 

1 X 10° 
8.987584 x 
1 
T1051" 
0.001 

Tex 1 Oe 
1.112646 & 10721! 
0.0060153049 

1 

0.00039370079 
1X LOne 

0.01 

Teo Oe 

1 X 1078 
9.99670 x 10-° 


1020 


1020 


1 

3.335635 & 107" 
1X 1058 
2.54 X 1078 
1 X 1078 
40468564 
43560 
43559.826 
6272640 
0.0040468564 
1 X 105 
4046.8564 
0.0015625 
160 

160 

4840 

43560 
1233.4818 
1613.333 
3630 
102.79033 


To 


Amperes (Int.)....... 


Amperes/sq. mil...... 


Ampere-turns/weber. . 


“ 
« 
“ 


Angstrom Nite gare 


Atmospheres......... 


“ 


Multiply by 


Gallons\(U:83. 0 eee ee 
Abamperes:s.i¢4-0 «3s 
Amperes (Int.)........... 
Cgs. units of current...... 
Mks. units of current...... 
Coulombs/sec............ 
Coulombs (Int.)/sec....... 
Faradays (chem.)/sec..... 
Faradays (phys.)/sec...... 
Statamperes.............. 
AMPGYeB ier e.s sialcc ss yates 
Coulombs/sec............ 
Coulombs (Int.)/sec....... 
Faradays (chem.)/sec*.... 
Faradays (phys.)/sec*..... 
Cgs. units of surface current 
Gensitye ontweccs ete: 
E.M. cgs. units........... 
PSN ORS MUNItS. os oes 
Mksunite. cc. . vee: 
Cgs. units of volume cur- 
rent density............ 
HM, C&8. UDB ncn oko 
BB ees euntts jc cease 
Mikexunita ls. 00). biccien = 
Abamperes/sq. cm........ 
Amperes/sq.cm.......... 
Abcoulombs.............. 
Coulombs oneness hon 
Faradays (chem.)*........ 
Faradays (phys.)*........ 
Cgs. units of magneto- 
Motive fOrce ve... ieaie se < 
BM. cogs. Unita. 5... ss 
ID(S. CRS au ni tS sarc sere 
Gilbertsite cre sae eee 
Cgs. units of reluctance.... 
PPV ces ounitese cee oe 
E.S. cgs. units............ 
Gilberts/maxwell......... 
Centimeters: <o. oe nace 
Inches *, ne feed ci te ee 
IMicrons*erc7 terrae ans 
Millimicrons............. 
Wave length of orange-red 
line of krypton 86....... 
Wave length of red line of 
CAGMNUM sii etieiatect s 


Sade Milos tye vate eeisketets ecers 7 


Gm vot gu(O°C.) namin 
Gm; of H:0°(4°C.) co 
Dynes/eq..Cm tae scr 
Etor iO (39. ech) ace rss 
Grams/sq. CM. .6.0ce- 0: - 
Inwot Hg (a2cb eee 
13 OE Hil) SG a CoG vo cas 
Mm: of Hg (O°C:) aan. 2 
Pounds/sq. inch.......... 
Tons (short) /sq. ft......-.- 


* For factors for C = 12 scale or those which can be derived from same eee table on Value for General Physical Constants. 
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1.000165 
1.036377 x 10-5 
1.036086 x 10-5 
2.997930 x 10° 
0.999835 
0.999835 
it 

1.03623 x 1075 
1.03592 x 1075 


0.001 


1 X 1075 


15500.031 
1.5500031 x 105 
360 

3600 

0.0373096 
0.0372991 


1.2566371 
1.2566371 
3.767310 X 101° 
1.2566371 
1.256637 x 1078 
1.256637 x 1078 
1.129413 X 1018 
1.256637 X 1078 
1X 107% 
3.9370079 xX 10-° 
0.0001 


0.000165076373 


0.000155316413 
0.024710538 


1076.3910 
1076.3867 

100 

3.8610216 x 1075 
1.01325 
76 
1033.26 
1.01325 
33.8995 
1033.23 
29.9213 
1.03323 
760 
14.6960 
1.05811 
760 


x 108 


9.31395 
1.66024 


x 108 
x 10-24 


9.31141 x J08 
1.65979 X 107*4 


To convert from To Multiply by 
Bags (Brit.).....-..- Bushels (Brit.).........--. 3 
Batnesaace cic sue =: Sqe Omiya. samen eae 1310524 
Barrels (Brit.)*...... Baga( Brit. )ac ea wcdsat 1.5 

CUA Actor Barrels (U.S., dry)...... 1.415404 
OS ae as Barrels (U.S., liq.)...... 1.372513 
etre Bushels (Brit.)......s..+% 4.5 
ee Pte eee cae Bushels (U.8;) 0 urn. +s 4.644253 
CO rier sare fort» Cutest..cca eden >| O01 19008 
Sy IAM puke ore to ss Cus meters, ites. sens 0.1636591 
Lp Ue ener Gallons (Brit.)............| 36 
5 lye denis: Nolo: ss Liters: scccemnu cee vane 163.6546 
Barrels (petroleum, 
UES) ete eh eee'| CUt@Ot putas ccleot 5.614583 
ce Gallons) (U,85) cae cre> 42 
ya Liters. . asapays te 158.98284 
Barrels (U.S8., dry)....| Barrels Ww. 8. sh ie RataiercaB ers 0.969696 
Os Hse si| ESUSHEIS US.) soriealns eres 3.2812195 
ie Cur feet ctaacutes caistos - 4.083333 
a Cus inches, a. .26- el 7056 
ee ates 5 | OU. MGtOLB ie ces sierlarol 0.11562712 
LC .- «| Quarts.(U.8., dry)...... 105 
Barrels (U.S., liq.)....| Barrels (U.S., dry)...... 1.03125 
O2 »| Barrels (wine) ja. «2 a>).).1. 1 
oe Cus footers. ante 4.2109375 
ss Cusintohesinenas. aa 7276.5 
Us Morr | LGUs MMOVEPS. cas ivelevacre.rche 0.11924047 
a ....| Gallons (Brit.).. . | 26.22925 
ce ....| Gallons (U.S., lia ie Miia Weiete 31.5 
es ....| Liters... ; -| 119.23713 
Bara cSisnounen tess Rimonphers Seekaareet cgtanees 0.986923 
sel Fach Ro ey Oe (BATYea 3. hare water ncetcts 1 x 108 
UE te a Bie Re oh. Ae Gmyot Hg) (0°G. eee 75.0062 
te ora Pirates ooh 3 Dynes/sq.cm.......... 1X 108 
Mt SOOT ero tone ee Ft. of H2O0 (60°F.)........ 33.4883 
ak boc, Rr eeRiere atta «6 Grams/sqicome... co. 4: 1019.716 
So arate aparerepinchagersust eae Ins Of igi(sacls) armen i 29.5300 
Beers  yhancanar bier dei: c3 Kg c/ad Omura tant. 1.019716 
NS oe roe ce Millibara, cen ree ra as te 1000 
Po uraagiciao ts os Pounds/sq. inch........ 14.5038 
Barves.t senda ies Atmospheres........... 9.86923 X 10-7 

Tb ite eeerstenes IBAYa i ceatera xcererttac trite 1X 10-8 

OY ks ovalenayicornacetats Dynes/sq.cm.......... 7 

Oe cea wrdiaatddareien +s Grams/sq.cm.......... 0.001019716 

Be ote ae Ete eae Millibarace ss sean | 0/007 
Bela spre ee oes cra « Decibels ct eat 10 
Board feet. ass « Cunonar ccrommmn senianaide 2359.7372 

Oe” Vopeottioc ae Cas teetonn acrcnycem cat !0.083333 
seat Paktidbiada as.«6 Cusinches see eee .| 144 
Bolts of cloth........ Linear feet. iras.e cee 120 
te Set oie Meters tnostis cust ned: 36.576 
Bougie decimales..... Candles (Int.).......... 1.00 
Bt. whcteerenea 7 Bitous(I8T,) eh es 0.999346 
vi ---| B.t.u. (mean).............| 0.998563 
» ByRES. tous; (BOCK) serrate ae 0.994982 
{, weneuno Dn atsboe B.t.u. (GOONS) emernia ies 0.999689 
. alialsontias.ccic. tcc ts 251.99576 
teeter n ene e es Cal., gm. (IST.)...........| 251.831 
x -.-| Cal., gm. (mean)........ 251.634 
" Cal Oi (20C@.)) ane 252.122 
a -| Cu. cm.-atm....... -| 10405.6 
TUS etna ass pees Ergastoccacie oer eet 1.05435 * 1010 
: Foot-poundals.......... 25020.1 
A ‘| Foot-pounds,............. 777.649 
sera Gram-oms focaccia. eek 1.07514 < 107 
eee Eip.<hourgs cna ace 0.000392752 
is Ep -Veare eee Se oe 4.48347 « 10-8 
i wel EVOUIOS ae bse eyaee eae 1054.35 
i udoules i(Ints een 2 ae ee 1054.18 
y .| Kg.-meters............. 107.514 
EW. -HOUrs erry eer 0.000292875 


* Barrel (Brit., liq.) = Barrel (Brit., dry) 
hl International Steam Table. 
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CONVERSION FACTORS (Continued) 


To convert from To Multiply by 
Bitar gees oeice ait. Kw.-hours (Int.).......... 0.000292827 
am ec] Laiter-atms. 3602 -.0.1e. cco 10.4053 
“ .| Tons of refrig. (U.S. std.)..| 3.46995 x 10-8 
BS ante Aveshe ceri: Watt-seconds............. 1054.35 
Eh, Se are Watt-seconds (Int.)....... 1054.18 
Leto (OUR F WY menswear B.€.s sein dete gle sie 1.00065 
Wt. ea(Mean sve tees Batata sve wre sie tie eee 1.00144 
OTe cede tere ae B.t.u., (IST) ssn scnes eee 1.00078 
WU) gre eee B.t.u. (89°F) ..50:.10 eee 0.996415 
AR a Baa a 5r'g B.t.us, (60°8.) c. 20. eee 1.00113 
an Aine Hp.-hours:.. «0 s:-)-s0si eee 0.000393317 
ee Wy orig ares Joules ...'s. si0< 0.0 vie sce.st ae 1055.87 
Lr ey ae Kg.-meters,......... <c.etn sees 107.669 
LS re erty Kw.-hours. . 2.3 ec seee 0.000293297 
ge ae AP SA Kw.-hours (Int.).. 0. ents 0.000293248 
hg aE, oA Liter-atm 02 004.45 ener 10.4203 
LP a her Watt-hours.........3 .«cumpiee 0.293297 
he ners os ee Watt-hours (Int.)......... 0.293248 
Betaten(SOcbe ck ato BeteU occas sen oe 2a 1.00504 
fe ce oe B.t.u. (IST.). 2c eee 1.00439 
Se ee B.t.u. (mean))..¢.0.. sae 1.00360 
Le anges Rae B.t:u: (60°R). co. ae 1.00473 
Tig Seles waatnas Wye Joules i)... ses oes ca: eee 1059.67 
B. teu. (GOCE) ene B.t.W. scene an eee 1.00031 
at Nae on, B,t.u. (IST) vive. eee 0.999657 
LT eee tis B.t.u.. (mean)... 01 eee 0.998873 
Ce eee. B.t.u. (89° .) ccc ane 0.995291 
Btu /hricosc eee, Cal:, kg./hr.... .sns tees 0.251996 
lla ir Sr ein oat Ergs/sec........ 6 Cue 2.928751 x 106 
CA 8 PE Rese ae Foot-pounds/hr........... 777.649 
Onl erring ee Be» et Horsepower... -. +. eee 0.000392752 
OE eee ae cree Horsepower (boiler)....... 2.98563 x 1075 
hee Ce ee Horsepower (electric)...... 0.000392594 
REAP ite caries Horsepower (metric)...... 0.000398199 
Lh seiner oo ine Kilowattss... 02) See 0.000292875 
92 9 Sy eee Lb. ice melted/hr......... 0.0069714 
Or ee Tons of refrig. (U.S. comm.,)| 8.32789 X 10-5 
i eile x as el Watts. iis ove te eee 0.292875 
Bitar aie eee Cal. ko-/tmain ec ree 0.251996 
LO See ee Erge/eeo.. cece ste cei 1.75725 XK 108 
Lay Ma lvek | ke Foot-pounds/min......... 777.649 
Om Spe oa Horsepower.) <0. eee 0.0235651 
ye a ee Horsepower (boiler)....... 0.00179138 
Le ca ch TT Horsepower (electric)...... 0.0235556 
1A @ Oe con AR Horsepower (metric)...... 0.0238920 
a hi teed 8 <3 Joules/seo. 0. Se nee 17.5725 
es I oP Be Kg.-meters/min........... 107.514 
Re Geet an Kilowatts.... .... 0 os sete 0.0175725 
RO te Lb. ice melted/hr......... 0.41828 
1s, Se Tons of refrig. (U.S. comm.,)| 0.00499673 
CaN HE Mea 0.5 Watts.s. toe. cee eee 17.5725 
B.t.u. (mean)/min....| B.t-u. (mean)/hr.......... 60 
a ...| Cal., kg. (mean)/hr....... 15.1197 
A ...| Cal., kg. (mean)/min...... 0.251996 
v . | Ergs/sec. 2... ee ae 1.75978 X 108 
he .| Foot-pounds/min......... 778.768 
xe Horsepower... .a1ccte ne 0.0235990 
a Horsepower (boiler)....... 0.00179396 
4 Horsepower (electric)...... 0.0235895 
sh ..| Horsepower (metric)...... 0.0239264 
es ;| Joules/sec. iss oe ett: dee 17.5978 
ue Kg.-meters/min........... 107.669 
ve alt ilo watts... citer lela 0.0175978 
.| Lb. ice-melted/hr......... 0.41888 
Bota. /IDs., nace Cal. om./gtam.. 7.0) ae 0.555555 
ft hyd ee eae Cu. cm.-atm./gram....... 22.9405 
ER HSE A rs cnc Cu. ft.-atm:/lbye- 2. eee 0.367471 
SS SO eee Cu. ft.-(Ib./sq. in.)/Ib..... 5.40034 
he) i ee eee Foot-pounds/Ib........... 777.649 
De merit rect Hypi-hri/lbicica seat tea 0.000392752 


CONVERSION FACTORS (Continued) 
SS ee 


To convert from To Multiply by 
Btu bie pele = Joules/@ramnien..cis esc eie 2.32444 
B.t.u. (mean)/Ib..... Cal., gm. (mean)/gram... .| 0.555555 

ie ae horn toe Cu. cm.-atm./gram....... 22.9735 
“ .| Foot-pounds/Ib...........| 778.768 
oe oe Hp.-hr/lb ise ar eictenee 0.000393317 
"SA SAIPS th cGe Joules/grampmuele eee 2.32779 
B.t dissec: Seth. By tous/bnse estore | ta 000 
= Riverina Fil ipl = Pa Sh ost 50 Pan Rm) A Sr 5 60 
ct Cal, kg. /broni- nae 907.185 
ae Cali skg: /rointepi snes 15.1197 
" ..| Cheval-vapeur............] 1.48352 
< - | Eorge/seo; ages ankhee st s.. 1.05435 x 1010 
“ Foot-pounds/sec.......... 777.649 
Sel Ss camer atensics Horsepoweris: dtvns ocet 1.41391 
ae Ne Ae ES rte Horsepower (boiler)....... 0.107483 
Se mentees Po thats Horsepower (electric)......| 1.41334 
Sem lend fc, MeN ete fo seis Horsepower (metric)...... 1.43352 
ne OY chou ete eke Kg.-meters/sec.......-... 107.514 
a Kilowattsigigtaieee cts >... 1.05435 
se Kilowatts (Int.) ssa. -. 1.05418 
se Wattsise. {tel} eset. % -.. 1054.35 
rk Fave ciplesetsien eis || RV tUS CLELGe veh hk ato eacde «<< 1054.18 
B-t.u.«(mean)/sec....| Ergs/secss. tesaiee ee =. 1.05587 X 1010 
“ Foot-pounds/sec.......... 778.768 
" Horsepowerwiied aecacd.=.. 1.41594 
es Horsepower (boiler)....... 0.107637 
4 Horsepower (electric)......| 1.41537 
a Horsepower (metric)...... 1.43558 
“ S causl Wey tts) agitate abenn dl «<< 1055.87 
B-te1s/ Batre 1.0 Cal. gm./4q. CMinath ot: 6a 0.271246 
B.t.u./sq.ft. 
WINS) os shies wee esses Hp. /sqa.ftt caer -| 0.0235651 
ts Kows/Sq. lteter aerasavd: + os 0.0175725 
i sic Wratte/Sd suited seay- gets = «,. 0.122031 
Buckets (Brit.)....... Cu hems .c-cc. .1-nberer e 18184.35 
Se Ee Gallons Brit.) tcnccin serie. 
Bushels (Brit.)....... Bags.(Brit,) pease =. - 0.333333 
Se) Me ete Bushels)(U:S:)is nett 1.032056 
5 3 |e Cus 6m... 4.omornesic.s> «| 36368:70 
Ce TRS 3.5: Cusfeetiy....4. «ae «1.284348, 
eee 4 4 enone Gusinches. 2.0... ¢acsnee ao: 2219.354 
4 ct eee Dekaliters.: sens ie | 3.636708 
Se GRE, Gallons (Brit?) geese. || 8 
ee lett, Aor ays Hectoliters:; sen eeesse-e.- « 0.3636768 
My ey =F yea Litersidacntias ened. | 8636768 
Bushels (U.S.)*...... Barrels (U.S.), dry........ 0.3047647 
“RIGLOT Posi: Bushels (Brit.)............] 0.9689395 
pea SS eee Gus cmistae. sa ante eee. 35239.07 
SP oy acea Cu decttic: sarees = oes] 1.244466 
OR id 2,25 Cusdinches: 5 sates eee 2150.42 
A AGS kn) Cuameters  micsiai lls ees 0.03523907 
nn Lt ae eee CUGVATdShytsecrrre erp: = 0.04609096 
Se tyac: Gallons (U.S., dry)........] 8 
a) eA Gallons (U.S., liq.)........] 9.309177 
ee LL hs eee AGOPS triste auscane-«, « oped tee 35223907 
SD Pr ...,... Ounces (U.S., fluid)....... 1191.575 
ITE Bist, os Pecks (U.S): aeememe h-o | 4 
St REA a. Pinte (U.S), dry). .asns4.. : - 64 
Coes 2r 8 oe Quarts (U.S., dry)........ 32 
BiAceGO 8.2 Quarts (U.S., liq.).........| 37.23671 
Butts (Brit.)... Bushels (U.8:) 2... austen. «0. 13.53503 
ho WES See Gur. feeti aagaend: aoeh > «| 16584375 
4 Ca, meters eri: gala). =. 0.4769619 
Ys Gallone:(U;8:) 2 mre 126 
Cable lengths........ Fathomsaacteenone iyseta. s+ - 120 
Se) aR 2 Be ees Peetciines.:.5 ere a kk 720 
MRED «Vi. bs bias Meterss 5... Sagnsuqnieht. . «+ 219.456 


To convert from To Multiply by 
Calories, gm.**....... B.tiarties So ee ee 0.0039683207 
my 2 Rae. Bit san(IS TL.) eyameteteette & wre 0.00396573 
od B.t.u. (mean).............] 0.00396262 
se Greets. B.t.u. (39°F .) .........)....| 0.00394841 
"SERA FE. B.t.u. (60°F.).............| 0.00396709 
pata eh Call gm. (IST). anaes .| 0.999346 
peel BE hoz. Cal., gm. (mean).......... 0.998563 
Bae) | ae ee Cal jygma(15°C a ewseciennc 0.999570 
Ne RTE A Bes Calomu(20°C.) hares oe 1.00050 
Me fiancee Calithotees ots oe 0.001 
* Gale S.:: Calli kgntiS Lele cra ater 0.000999346 
ek a ae Cal., kg: (mean)). i501. - 6.0 0.000998563 
OTR Seki: Cali kg (1 5e@e) © ent 0.000999570 
0 PIs a: Gals, 4g: (20°C. eee... 0.00100050 
TPES ce Cu. cm.-atm,,...0..-2-.-..| 41.2929 
oS RS oe es Cus ft etn gente. 0.00145824 
oO Bs eis Ergesceeve states teas ts:;<| 418452107 
4 Foot-poundals............ 99.2878 
CM MOR itn. Foot-pounds......00.0..5: 3.08596 
eS OAtaet.. Gram-cmiitutredancoort eas 42664.9 
TA ORR ie Hip:-hours pee 1.55857 X 10-6 
SS WR dios: Joules secs irenastatcnw ss 4.184 
ge Joules (in G.) ower te tete vm 4.18331 
OO Wa ee Kg =meters=.rs.. siaur ste is 0.426649 
fs Kew. hours. Wiens eee | be LO2222) 5% LOGS 
ss Lhiter-atniicke acrmieciose ce os 0.0412917 
ne Al Watt-bottrast acct - 0.001162222 
Oe ae ee Watt-hours (Int.)......... 0.00116203 
SMe hi ee Watt-seconds.............| 4.184 
Calories) gma (mean)! Bote. wei site cies. 0.00397403 
ss AU Calsgniianic cectdeciterrte i ° 1.00144 
se Srl CR aie CLS Lie) ote aps or oktes fe) oe 1.00078 
oe at Cal. .gmsi( 20°C.) rapiista 1+. -}. 00194 
se Cal.. kgsi(mean) iach oi: +.- 0.001 
+ Cu. cm.-atm..............| 41.8523 
a Cusfticatim: .. sae see 0.00146034 
es BAR Ob (eect recat Get co cathe A Oe oe 4.19002 x 107 
eel HOOtSDOUNGAIS iets co's). « « 99.4308 
ss “I (OOt=DOUNGS ss ce lapeielcinst «10 «3 3.09040 
ue Hp .-hoursse itt: siemens os 1.56081 xX 10-6 
- el) POULeB aspects, cobcepe deka shea 4.19002 
ss awoules, (Int.)!-\ccperscraisteci< 4.18933 
Fy Kg--meotersig. cctisie «i 0.427263 
ss Kiw.=hours vasatelae dei 0% 1.16390 x 10-6 
ae Liter-atm 2... .tmtatardseiee ss 0.0413511 
y ..| Watt-seconds............. 4.19002 
(OA Gyat hip pi Olomeh od thle aan an buBUnAOnC.p abc 0.00397003 
ss SW Calis gitc otra tie bt t > = 1.00043 
= Calis gma (IST ipwancie--i «| 0.999776 
ue yelp @ale. g7en(Mean) ite chta«< 0.998992 
Se iCal. gma(20SC,)\. crete lee 1.00093 
He Joules si. ele eloais Seti wi viat 4.18580 
7 ..| Joules (Int.)...... Zauics| SLB5L1 
Calories; gin 202G.))..)|| B. Uta sissies) obs ihesters te) +\- 0.00396633 
< ARORA ite cen eon ote ons Noe 0.999498 
5 AW Caly.gorts 11S Boo) screens tas avs 0.998845 
Es yeiCal.. gm. (MeSEN) aoe aces « 0.998061 
cs Fl Cal-rgmea (LO°C asi dtete staat. 0.999068 
< J alpPowles sic, sets es leneiaein ates.» 4.18190 
fe Ee SOULES CLIN hoenrsabiencie petessi's 4.18121 
Calories; ikgschiaaa..- Bitaisaee.o oe ga mpaaee. ae 3.9683207 
COM ANE Sy Bit. (ISTE) atrscetettte i. 3.96573 
a Sahota ae B.t.us (mean))..e0--4-01- = « -,.3.96262 
ee Seipilte Rarecacs Bitous (GOCE...) cccvt arte eae 3.96709 
Ch MBit, eds. aa Cal gmietarsaiarecies curs. s 1000 
a 6 Baas ee: Galipkge(maean) lacie)... 0.998563 
oe nc theta teasys Gal. ikaw (LBSCS) ie ceieio a» 0.999570 
8: ie lee dir h favs Gal skg. (20°C. inert « - 1.00050 
SW peptier wraesers Cus Omeatmn ee cd esis 41292.86 


* Stricken or struck bushel. A heaped bushel for apples of 2747.715 cu. inches was established by the U.S. Court of Customs Appeals on Feb. 15, 1912. 
A heaped bushel equal to 1} stricken bushels is also known. 
** This is the calorie as defined by the U.S. National Bureau of Standards and is equal to 4.18400 joules. 
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CONVERSION FACTORS (Continued) 


To convert from To Multiply by To convert from To Multiply by 
‘alorieskgitcnt. .«- Tet cette | 4 10 Cal., gm.-cm. B.t.u.-ft. 
Calories, kg... Ergs 4.184 X 10 aC Maat a 8 ee 0.08671969 
ES arc Foot-poundals............} 99287.8 (hr. X sq. em. X °C.) (hr. sq. ft cs) 
a oe at) Ae Foot-pounds..............} 3085.96 Bina 
EAD ee. Gram-omyAcge en eis so 4.26649 x 107 uw ECS 0.806363 
ON Nee Li sis Hp.-houre ee cae seas 0.00155857 (hr. X sq. ft. X °F.) 
BRR Joules aaNet a Ars san 4184 Cal., gm.-cm./sq. cm. .| B.t.u.-inch/sq. ft..........| 1.4514530 
1 SR Bio, Kiw-houretie ct snetet «a 0.001162222 Cali, gm.-sec..../.... Planck's constant......... 6.31531 & 1033 
fo) SP RU ee. Litersatwn sie tek wh. sys 41.2917 Cal., gm.-sec./Avog. 
1 ORR. Watt-hours...............] 1.162222 No. (chem,)*...... Planck's constant......... 1.04849 x 1010 
Calories, kg. (mean). Bo teusc nce. auc ckPire rte cr. 3.97403 Cal., gm.-sec./Avog. 
a as| Bette (LS Leet utes as 3.97144 No. (phys.)*....... Planck's constant......... 1.04821 xX 1010 
x ..| B.t.u. (mean).............] 3.9683207 Candles (English). ...| Candles (Int.)............ 1.04 
“ eH Bobstles (OOo) craattnnel sty base Oc e2e0 es .« «| Hefner tunitsininn eee 1.16 
“ be Call ng merweatites eters abet eo eie 1001.44 Candles (German)....| Candles (English)......... 1.01 
| Cal. OMe CLe betetnteet.s:..| 2000;78 es sas s| Candles i(int,)ic 0c) senate 1.05 
" wit @al.s gmt. (MeAM)ah ata. «.-. 1000 ss «as, | Befneriunite vn eee 1.17 
su - «Cals gms (15°C.) 4. 0004s. «|| 1000.10 Candles (Int.)........] Candles (English)......... 0.96 
Ly -l'Cal., gm-(20°G.)9.. 02 --+. -|1001.94 ss ........| Candles (German)........| 0.95 
se Je LEN ZS, cnet it seat eno) 4.1 9002 S¢1:010 A ........| Candles (pentane)......... 1.00 
he ..| Foot-poundals............ 99430.8 is teed.5..| Hefner units, aeeeaeeeee 1.11 
fe ..| Foot-pounds..............| 3090.40 ee At aee Lumens (Int.)/steradian...| 1 
e | (GTAM=OMle + cae eceeel weer, iene 4.27263 x 107 Candles (pentane)....| Candles (Int.)............ 1.00 
se - NI Ep.=hoursaieenns. ee ats. sas 0.00156081 Candles/sq.cm...... Candles/sq. inch.......... 6.4516 
4 «Gf DOULGBs ose DEUTER arose 4190.02 1S BAL AT Ph! Candles/sq. meter......... 10000 
“ vel| We@m~metersc; sane seat ks. 427.263  ) CR Foot-lamberts............ 2918.6351 
i | Kw.-hours (Inti) $0)... ... 0.00116370 LO Tih SaaS ene Lambertsi...:5 2 oe eee 3.1415927 
a t:| Liter-atm converse. tek. 41.3511 Candles/sq. ft........| Candles/sq. inch.......... 0.0069444 
: “a Watt-hours ne on cts ca 1.16390 ae se Ses Candles/sq. meter......... 10.763910 
Cal. gm./°C Fea ey anes Meh ea nc ete ce, 0(| O.00220462 0 REI R he Foot-lamberts............ 3.1415927 
Meine cust ict A ran OULES/ OR Aes ane cee ee, pre eto 24444 ts vee is. | Lamberts, ck eek ie ae 0.0033815822 
eS RE Ss. - Joules (Int.)/°F...........] 2.32406 Candles/sq. inch. ....| Candles/sq. cm........... 0.15500031 
Cal., gm./gram. Seeleetl| Bitsle/AD seat oe We 5 PAS cosh 1.8 y «.- +i) Candles/aq. footie: asaenen 144 
veajenr|oot-pounds/lbis.<tho. .. » 1399.77 a od oe: eae Foot-lamberts............ 452.38934 
. -..++..| Joules/gram,............. 4.184 ae D2. «| Lamberts. 32 ase are eee 0.48694784 
were Watt-hours/gram.........| 0.001162222 Candle power (spher.) | Lumens..................| 12.566370 
Cal., gm./(gram X °C)| B.t.u./(Ib. X °C.).........| 1.8 Carats (parts of gold 
~ B.tu./(Ib, X 9F.).50...... 1 per 24 of mixture)..| Milligrams/gram.......... 41.6666 
: Cal., kg./(kg. X °C.)...... 1 Carats (1877)........ Grains.,..4.%.1 >. See eee 3.168 
. Joules/(gram X °C.)...... 4.184 UT MATAR. Milligrams... ..20. eon 205.3 
Joules/(Ib. X*°R.).>.......] 1054.35 Carats (metric)...... Grains. . 0. 0 (ee 3.08647 
Cal., gm./hr......... B.t.u./hr.................| 0.0039683207 t 8.1.04 |°GTAms 2,5... ee eee eee 0.2 
oP etoeund the Erge/eec....-....0.0 0.00, 11622.222 h, MOTIRS.G Er. < Milligrams............... 200 
cul tw aan ere. Watts:!:. ...seeeeeers 0.001162222 Carcel units.......... Candles (Int.))) 085. 9.61 
al., gm. (mean) /hr. -| B.t.u. (mean)/hr..........| 0.0039683207 Centals 295 heea 3.2 Kilograms........... Laas 45.359237 
FY tol ea GPE GOO IRS ht ia ence © 7 sad eebhaeies 2.4) POUNGSS «04 05> 100 
.. Be PEE s foee -00116390 Centares;* i.) 4.2.......| Ares eve. eu), See K 
aor kg./hr. Sia Cae ie Watts. . Pete ea wads ...] 1.162222 ar Fe a ee wield bin 2. dtl ee < inte 
can Cua bint Oc Btu /mainis ey geet se hs, 0.0039683207 eR en Sq. inches... .00" eee 1550.0031 
8 Gite OOF eat Seca scistaeh See 697333.3 0 RRA Sq. meters s....:.< en eee 1 
settee atta taney, FS oe 0.069733 Bs S. 
: Pe ue UOC OOS, fe oa Es ee eee qs Yards ns 2 Pate eh aie 1.1959900 
Cal., gm. (mean) /min.. ceo atin eee ee Centigrams.......... Grains. 471.5.0h Se ae eee 0.15432358 
; gree scaly mene Biel 3 *¢ MURR PRRAL AD £55 Grams.c.< 11 Sete se eee 0.01 
5 iia teak Rhee, .<|||\0,0608937 Centiliters......9.)... Cu. emttt. Si coe 10 
. AL Wattew oars... ee 0.0698337 “ a : 
Cal., kg./min — Ke. joo ineited RM ae : iatoate eae Sicts DR eee ao 
. bens melted/min........ ite Sie see Ounces CU-S., ‘fluids 0.3381497 
Cal, oeepeeea Ll na em ee h Centimeters......... Angstrém units........... 1 X 108 
> MB. sitet het rete «Wi 0.0039683207 ieee Feet). 30...0, | nee 0.032808399 
i: jet. Fa es is PIE, BX « 4.184 x 107 M -o 0 ee we of Peek (US. Survey) sue nine 0.032808333 
itcetc en 3.08596 1 DRA Hands..0.2).0 eee 0.098425197 
“ La ene TE i ga a ae - Veils «all UnGhes.. 2.) area 0.39370079 
Calvpeteel eke eee ae : CPR ee Links (Gunter’s).......... 0.049709695 
& et hee Bc coh tea ee 4.19002 x 107 te {8.4 sos. |) Links (Ramden's)i), 7n4-cee 0.032808399 
Cal., gm./(sec. X a ee ieee 4.19002 me a ig dre bites MLOtORS stares th One 0.01 
Bq; cm.) nee, |. Bacal he, MA Undersea Microns..... 2.04... 0eein 10000 
% at 4 : oe es ty ea 13272.1 6 eo ee Miles (naut., Int.)........ 5.3995680 x 10-8 
“ Wele/Gn ad deni bene « ee Miles (statute)........... 6.2137119 X 10 
Call, om:/Raco ck 11 /| eenta ee ek 4.184 ET 889 0.0 Millimeters:,........10teeae 10 
8q. em. X °C.)...., Bt GE Sag. f A BSS iSarr Millimicrons .. tte cee 1 x 107 
ren ep ease jad are eays a tx °F) ease ic > ke eee Mila cee cut ho 393.70079 
eT aie -68669 t ..se.+...| Picas (printer's) ..........| 2d¢L0660 
OS Ay te: See eres Points (printer’s)......... 28.452756 


* For factors f = 5 
‘or C 12 scale or those which can be derived from same table on Values for General Physical Constants. 


F-310 


CONVERSION FACTORS (Continued) 


To convert from 


Centimeters......... Rods scasere win ine ee 
ws Wave length of orange-red 

line of krypton 86....... 
axat acuta. Ss Wave length of red line of 

cadmium ,.macnuniaene 

7 an one oe VY, OTB: a7 carat Coke howe ee 

Cm. of Hg (0°C.)..... Atmospheres scias seis + = 

ac inatins tie af Bete Baran cae ha es eee 

SS aumet Peaids a's Dynea/sq./0M ec cease 

(a Seen 4: Et, of H3O: (4°C.) cn ocaet 

oe eat ot Ft. of H2O (60°F.)........ 

iia Spathe dens Inofstig | (O8Co) ere eee 

ee os Kg./sq,metera-cunmusae } 

AF alpen eR fa Pounds/squitt sane: 

Pers ie Pounds/sq. inch.......... 

Sl eenteliah teats 0 TROLS oicn crete ene 

Cm. of H:0 (4°C.)...| Atmospheres............. 

Ht fas | EY MORY Ss OM census: 

we Ba MeOUNGS/Bdn INCH... ccc aust 2 

Centimeters/sec...... Meet/min wanes crete 

Ln mieten? be Beet /Se05 5 ested ope siete 

A letheed Kalometers/br. acu s so one 

iG: tea teeter Kilometers/min........... 

Se aes rc oli 2 KNOL CLD tall ceeaceteere eee te 

Se Pe re Moeters/mini. cisisc gorse scar > + 

Ss oe rete Miles tv. cases 6 

ee yh ae Miles /iminie.caaosctaccucas tt 

Cm./(sec. X sec.) Kilometers/(hr.  sec.).... 

fg Pere sHIVMNeR/ (DPs. OG BOCs ices accu tie 

Centimeters/year..... Inches /Veatacr este rot 

Centipoises*......... Grams/(cm. X sec.)....... 

ES een POISE rons oiesist igtye a cca 4s 

he yaaa eet fp Pound/(ft. X hr.)......... 

eM at tae Pounds/(ft. X sec.)....... 

Centistokes*......... Stoke8 a.5.0 suc cuce se exes" 

Chains (Gunter’s)....| Centimeters.............. 
ee ....| Chains (Ramden’s)....... 

oe Weetos cheat: pee cerca ee 

- Feet (U.S. Survey)........ 

” Kurlongs ect 

ss JIBLDCHEB vaca sere erect eae 

. +. Links (Gunter’s).....- 2:0: 

e .| Links (Ramden’s)......... 

* Moaterstt stuck ce ae 

Miles (statute)........... 

¥: Rods ne ee ee 

= Pe lEM ANOS: c corse, wahoresetcs Maney 

Chains (Ramden’s)...| Centimeters.............. 


Cheval-vapeur....... 
Cheval-vapeur-heures. 
@hrolesrtre en: secs fe 


“ 


Circular inches....... 


Circular mm......... 


“e 


Circular mils......... 


re 
Ps 
‘ 
a 
Circumferences....... 


Sq. 
Sq. 
Sq. 
Sq. 
Sq. 
Circular inches........... 
fate PART) 3: pare ayn ows erent 


AE CT erate, 8 Cesc, iment 
Degrees. cae ceunkcren sar t 6 
Gira dea attra secrete scirg-t 


* See also special table on viscosity. 


Multiply by 


0.0019883878 
16507.6373 


15531.6413 
0.010936133 
0.013157895 
0.0133322 
13332.2 
0.446050 
0.446474 
0.39370079 
135.951 
27.8450 
0.193368 

10 
0.000967814 
980.638 
0.0142229 
1.9685039 
0.032808399 
0.036 
0.0006 
0.019438445 
0.6 
0.022369363 
0.00037282272 
0.036 
0.022369363 
0.39370079 
0.01 

0.01 
2.4190883 
0.00067196898 
0.01 
2011.68 
0.66 

66 
65.999868 
0.1 

792 

100 

66 

20.1168 
0.0125 

4 

22 

3048 
1.515151 
100 
99.999800 

1 

2647795 

360 

400 

21600 
6.2831853 
12 

645.16 
5.0670748 
0.78539816 
0.0078539816 
0.0012173696 
0.78539816 
Lx 10 


5.0670748 x 10-6 
7.8539816 x 1077 


0.00050670748 
0.78539816 
360 


To convert from 


“ 


Coulombs/cu. meter. . 


Coulombs/sq. cm..... 


Minutes cciscccccm mes snes 
Radiaistvenc eee 
Secondss2k yn urehice cron: 
Cord-feet.. ..c.3 2 acccccie 4h 
Cu. feets. cc wea t 
Cus. meters: cuscssteyrau ee 


Ampere-hours............ 
Ampere-seconds.......... 
Coulombs (Int.).......... 
Electronic charge......... 
E.M. cgs. units of electric 


Faradays (chem.)......... 
Faradays (phys.)......... 


Multiply by 


21600 


128 


0.125 


1.000165 
6.24196 xX 1018 


2.997930 x 10° 
1.036377 x 10-5 
1.036086 x 10-5 


Mks. units of electric charge| 1 


Statcoulombs............. 
E.M. cgs. units of volume 
charge density.......... 
1 OMS PCT Bi Th ey Ras eet 
Abcoulombs/sq. cm....... 
Cgs. units of polarization, 


2.997930 xX 10° 


1x 107 
2997.930 
0.1 


and surface charge density| 1 


Cubic centimeters. ...| Board feet............... 
ae Bushels (Brit.)....---.-.- 

A Y Bushels (U.S;)...-> 2-00 ™ 

ue ni Cuy. teeter cere ercar se « 

A Gus inchesan.. sae eee 

OY Cuameters ar. acai crap to ¢ 

se Culy yard6 crt eat es: 

me Drachms (Brit., fluid)..... 

MG ..| Drams (U.S., fluid)....... 

ee be | Gallons (Brits) a. ane cee 

a .| Gallons (U.S., dry)........ 

3 Gallons (U.S., liq.)........ 

sf Gills, (Brits) acces cee 

“s Gills (U8) esos sarah: 

a Waiters cscs ck creer ce ates 

ee Ounces (Brit., fluid)....... 

ae Ounces (U.S., fluid)....... 

sf Pints) (U.S. c0ry) ce ea uee o 

w Pints(U-S8., lids) essa 

US Quarts:(Brit.) iio gece 

we Quarts (U.S., dry)........ 

aoe) Quarts (Uo:, lids) scree 

Cu. cm./gram........ Gus ft/lb cnnreee ogate, ats 
Cuspcma/ Bec aera Oughta IMT ornate crnarannmre = 
< Gal, (0.8.))/mini aon. cee 

“ Gal. ((U,85)//8e¢... scc72ce e 
Cuscem.-atma nce t= Bt pire ee eae ere 
te eerie 7 in Bitiu. (M6en) coe «caus = 

6 Weaens eh SE Cali cans. creuses' Oh creuretnchs s 

EG ipeocantinmres et Cal., gm. (mean).....-.... 
ee Cuisfticatm... sccc ne = exepeess 
ea et ee JOWOS cheats casektrei ts claude 8 

aoe aenpneenamtabe at 41 Watt-hoursita aeetes ccc ts 
Guom.-atm,/eranacee | ost.U./10 oer sce cae = 
5 tWCal.s @%s/ SERIO crea: eye 

a .| Cu. ft.-(Ib./sq. in.)/Ib..... 

ye A Heol bal sean acc 

ue | oules/gramunssms coe cca « 
Kg.-meters/gram......... 

LeaWaeble/ ra Ml aciraete sien « 

Cubic decimeters.... . Guemiscerndte ceca: Fs 
SUE Poa e Gui feet: siartror bateccon: 

ened ane le Cuvinches asa « 

a Que metetas cake ces nich: 


F-311 


0.00042377600 
2.749617 X 10-5 
2.837759 X 10-5 
3.5314667 X 1075 
0.061023744 

1 X10-¢ 
1.3079506 x 10-6 
0.28156080 
0.27051218 
0.0002199694 
0.00022702075 
0.00026417205 
0.007039020 
0.0084535058 
0.001 
0.03519510 
0.033814023 
0.0018161660 
0.0021133764 
0.0008798775 
0.00090808298 
0.0010566882 
0.016018463 
0.0021188800 
0.015850323 
0.00026417205 
9.61019 x 10-5 
9.59637 X 10-5 
0.0242173 
0.0241824 
3.5314667 X 10-5 
0.101325 
2.81458 X 1075 
0.0435911 
0.0242173 
0.235406 
33.8985 
0.101325 
0.0103323 
2.81458 X 107-8 
1000 
0.035316667 
61.023744 

0.001 


CONVERSION FACTORS (Continued) 


To convert from To Multiply by 
Cubic decimeters..... Cun yardseay-wamcge yi: 0.0013079506 
Di a ae 1A TitaorPtclee ce oe ane 1 
Cubic dekameters....| Cu. decimeters.........-- 1 xX 108 
“ isleste ee te ©. 35314.667 
“a Ciatrinchess csty decades 6.1023744 X 107 
“ Gusmetersenewen s-c ae 1000 
« Al LACORS nya cree FL eae 999972 
Gubioifeetin.- >: = iMere-feetcic ccm ae ars 2.2956841 Xx 10-5 
Vile GS 6 DENS iy Board feet. jcorit en 5 12 
a eg A Bushels (Brit.)........... 0.7786049 
agers ee ia tae ae Bushels (U-8:)io0s<suy-e = 0.80356395 
Sa crsiausaki ays Cords (wood).............| 0.0078125 
oO ce sees a Cord=feet,..cciccae 5 = vag ayes 0.0625 
Ce Aen Cu. centimeters........... 28316.847 
Bier ee Cus metersng se ee 0.028316847 
ee Ns OS a Gallons (U.S., dry)........| 6.4285116 
ey reer ae. Gallons (U.S., liq.)........ 7.4805195 
HN ac iagnube teenies eS Litereinc nce cence cise k s 28.316847 
Cine eto oe Ounces (Brit., fluid)....... 996.6143 
OT et heey eae ON Ounces (U.S., fluid)....... 957.50649 
ie vacant poke Pinta (UcS.cidelees «cso o. 59.844156 
Pa Rep tna 48 8 Quarts (U.S., dry)........ 25.714047 
Sees Quarts (U.S., liq.)......... 29.922078 
Cu. ft. of H20 ; 
(80: 20%.) scare ae Pounds of H20........... 62.4262 
Cu. ft. ot H20 (60°F.) | Pounds of H:0........... 62.3663 
Cubste/hry smecaea <r Acre-feet/hr..... 2.252525. 2.2956841 x 10-5 
Se Maan evant 6 Cullom./sec.acea se eee: 7.8657907 
La ea at ae Cutt, /day seat eek 24 
Ce ae ie ees SR Gals(U.8:)/btscn amore 7.4805195 
a ee. 5c: See as Liters/hr ete ccin oe cokes 28.31605 
Cu. ft/min... cou os Acre-feet/htoeccc. sce oui + 0.0013774105 
Oe tah eS cas fo Acre-feet/min............ 2.2956841 x 10-5 
i) ee ee ae Cusicms/Se0 secias ces ck 471.94744 
Sire ery tishte ct tes Cun tG/hrero chi tae 60 
er re Gal. (U.S.)/min.......... 7.4805195 
Oe 5a ee Liters /@e0 2. =~ ccvic, sie © 0.4719342 
Cunitz/ib meee. Cucm,./grania sess 62.427961 
PORE orp Millimeters/gram......... 62.42621 
Cun ftr/seg cence ts Acre-inches/hr............| 0.99173553 
ts iCUsCM/ SeOscnecsce eon uck 28316.847 
oe ...| Cu. yards/min............| 2.222222 
1 Gal? (U-S.))/min 5c oc. 448.83117 
waanharenie ct ee Liters/minins cesses...) 1608.063 
~ Petite tccst Litere/§00. ci osaasc cee 28.31605 
Cu. ft. of H20 
(60°F) /se0.cun a: Lb. of H:O/min.......... 3741.98 
Cu: ft-atmicee ee Bide eee Geta es 2.72130 
Pied Marecr ee Cal’. git Sere oe eee 685.756 
ae Cu. cm.-atm......... -| 28316.847 
Slee Mee eet Bi Cu: ft.-(b/sq. in:)......... 14.6960 
SMa aq Seer aes Foot-pounds. ) 4200. .20% 2116.22 
an at Hp -howreterecmnte ace. 0.00106880 
a ata ee ae F Joules. Soca aot ate. 2869.20 
SS he Gc cha ee: Ky.-meterai. 1c ae rat: 292.577 
a alle -: a Kw, hours «ce. e 0.000797001 
Cubic inches......... Barrels’(Brit:) nee es 0.0001001292 
< -| Barrels (U.S., dry)........ 0.00014172336 
Se ..| Board feet...............] 0.0069444 
Sole” Squeegee Bushels (Brit.)............| 0.0004505815 
fs “apa a Bushels (U.S.)........... 0.00046502544 
ce SRLS? Cuemitn irre er care aces 16.387064 
seal > Cu. feet.................] 000057870370 
Ve, Curmeteray. ess ks 1.6387064 x 10-5 
teense ee Cu. yards................] 2.1433470 x 10-5 
_ eneses rt Drams (U.S8., fluid)....... 4,.4329004 
ee oe Gallons (Brit.)............| 0.003604652 
ea Gallons (U.S., dry)........| 0.0037202035 
ame hr. x Gallons (U.S., liq.)........ 0.0043290043 
aaa Liters squysraaietedtenntseneireans 0.016387064 
han RAoeroren Millilitersti3,..3044 ee 16.387064 
acensttn ees Ounces (Brit., fluid).......| 0.5767444 


To convert from 


To 


Multiply by 


Cubic inches......... Ounces (U.S., fluid)....... 0.55411255 
La are re Pecks (U:8.) 3 ccc css.cccrnsarere 0.0018601017 
Lrg aap TS A A Ser Pints (U.S8., dry)... «scutes 0.029761628 
4 CS a 7 Pints (U.8., liq.)... 2-00.46 0.034632035 
ee ee Quarts (U.S., dry)........] 0.014880814 
Rs a Sie Re Quarts (U.S., liq.).........] 0.017316017 
Cu. in. of H2O (4°C.)..| Pounds of H:0........... 0.0361263 
Cu. in. of H20 (60°F.).| Pounds of H:0........... 0.0360916 
Cubic meters........ Acre-feeti..c ois yscss enmine 0.00081071319 
\L Barrels (Brit.)............ 6.110261 
" .| Barrels (U.S., dry)........ 8.648490 
coat ae Oe Barrels (U.S., liq.)........ 8.3864145 
siting Fae Bushels (Brit.).....~......| 27.49617 
eT re oe Bushels (U.S8.)............ 28.377593 
Ss Merl ila oS Cue OM és bahic o:nteye ists eee 1 X 108 
ne ea en Cur feet... scsi eesaae 35.314667 
Bate Nae ER 7 Cu, inches... «0. .cacaeete 61023.74 
es NREL: Cai yards..i.2) cyte 1.3079506 
ea Se eer Gallons (Brit.)............ 219.9694 
of Le Gallons (U.8., liq.)........ 264.17205 
A io Hogshead > «2.01: 0a. sc scare 4.1932072 
Cy eee, Thee Litera sec 6c esis cue Cee 1000 
oe a Pints (U.8., lig:); .«cseeeine 2113.3764 
ni cine WO LS IE a Quarts (U.S., liq.)......... 1056.6882 
1 ae ae o Stores... 0:56: .0.615;0 » ois 1 
Cu. meters/min...... Gal. (Brit.)/min.......... 219.9694 
ed oben: Gal. (U.8.)/min:. .- cee 264.1721 
ens wire me, | a Liters/min.... ....0...j.0peiee 999.972 
Cu. millimeters ...... Cu. em:.:.5. 001 an ace 0.001 
ae ee Cu. inches... .0e% cuter 6.1023744 x 10-5 
Oy eh ea, Cus meters... oo. 100 csi 1 xX 10-° 
eee te Minims (Brit.) .......... 0.01689365 
ae ee, eee Minims (U.8.).......-. joni 0.016230731 
Cul yards;5:ceoeoe Bushels (Brit.).......... 21.02233 
te er aoe ss, oe Bushels (U.8.)....; - ss cayuee 21.696227 
ae een cee ae eT Cis OMe. uk:s crores cee 764554.86 
oh eS xe: rare Cul feats. cose cnc eee 27 
Tt ae et ce eae Cu. inches: 22. 5-c.<eeeee 46656 
ss _| Cus meters... «<1, «eine 0.76455486 
(SS dant Se ee Gallons (Brit.)............| 168.1787 
a as aS pees Gallons (U.S., dry)........| 173.56981 
wi)” Taka te ees td ee Gallons (U.S., liq.)........ 201.97403 
ee eee crane Liters... ..0.0m eee cee 764.55486 
re a, arevein ene Quarts (Brit.)-°).-.. ccm 672.7146 
MEET SAB oe Gar Quarts (U.S., dry)........ 694.27926 
Oe eae Quarts (U.S., liq.)......... 807.89610 
Cu. yd./min......... Cu. ft. /aedae |. ..0<.c.s scene 0.45 
BT ae ae Gal. (U.8:) /Se0 5 :ro«<,6n04 3.3662338 
19 eee te Liters /906 0: Gis. eee 12.74222 
Cubites.ic.ceeee ee. Centimeters.............. 45.72 
AER es 5 Feet igncsnay soeuea eee 1.5 
Ds ee et Inchéase 4. .405.0s% <cyceeee 18 
Daltons (chem:);;.;..| Gr@MS.... 0.00. 0.08 oes 1.66024 X 10-84 
Daltons (phys.).4.;...|(Grams.e...- «Jee 1.65979 X 10-%4 
Days (mean solar)..,.| Days (sidereal)........... 1.00273791 
“ Hours (mean solar)....... 24 
_.| Hours (sidereal).......... 24.065710 
_..| Years (calendar).......... 0.0027397260 
_.| Years (sidereal)...........| 00027378031 
; ....| Years (tropical)........... 0.0027379093 
Days (sidereal)....... Days (mean solar)........ 0.99726957 
C. eae. Hours (mean solar)... .... 23.934470 
Hours (sidereal).......... 24 
Mes Peet ie Minutes (mean solar)...... 1436.0682 
ee Minute (sidereal).........| 1440 
oes Second (sidereal)..........| 86400 
.| Years (calendar).......... 0.0027322454 
Pee aT Years (sidereal)...........| 0.0027303277 
i hae ie Years (tropical)........... 0.0027304336 
Decibels............. Bels ..o.:.sk.0 Seen OR 0.1 
Decimeters.......... Centimeters). 13. costs 10 


CONVERSION FACTORS (Continued) 


To convert from To Multiply by To convert from To Multiply by 
Decimeters.......... Feet ..3... Gate nitrate dees 0.32808399 Dynes/sq. cm........ Cm. of H:0 (4°C.)........ 0.001019745 
Wee) rohan wore Feet (U.S. Survey)........| 0.328083333 eere ogee. Af... Grams/sq.cm............ 0.001019716 
Oe P03. 6 555% Inches... )s3:5 dumb on oe 3.9370079 ed FG Re In; of Ha@i(33°F.) acne 2.95300 x 10-5 
FEY RSS. dik Meters e003), 15 saatath hess 0.1 SU ) ) leeBaleae In. of H:O (4°C.)......... 0.000401474 
Decisteres........... Cu. metera lai Waste a. 03 0.1 0h” 9 Se Kg. /sq:. meterincsetista.: 0.01019716 
Degrees. ici-i0).8% sss Gircles®s {2040 eee aoe 0.0027777 ae ........| Poundals/aq. in........... 0.00046664510 
te Avenoag cence Minutes................. 60 1" RRBILB 8: Pounds/sq. in............ 1.450377 x 10-5 
Mt” PRP ss ss Quadrants............... 0.0111111 Dyne-centimeters....| Ergs................000. 1 
P58 oss Radiansh3. ssa es 0.017453293 ¢ ....| Foot-poundals.......:.... 2.3730360 x 10-¢ 
#6 eee aS a Beas Seconds? 32. ahem dnd. 3600 as hc sit FOOt-pPOUNGE sy cscusine- ls + 7.37562 * 10-8 
Degrees/cm..........| Radians/om.............. 0.017453293 “ .ie:.|| Grameem sen caer 5. 0.001019716 
Degrees/foot.........| Radians/om.............. 0.00057 261458 qi wee e| AnCh-pounds, 5 jc 0000... 8.85075 x 10-7 
Degrees/inch......... Radian/om.co) osswetebaec: 0.0068713750 a cist, | hg@e-meters.io. eG aschiz s.- 1.019716 x 10-8 
Degrees/min.........| Degrees/sec.............. 0.0166666 «6 ....| Newton-meters........... 1X 10-7 
SOU Aero etic Radians/sec.............. 0.00029088821 
Ce eran a aaa Revolutions/sec.......... 4.629629 x 10-5 Electron volts........ Borge sorets Sorrests setae < 1.60219 % 10-12 
Degrees/sec..........| Radians/sec.............. 0.017453293 ee, so ee Grams: erie: «Ghee nk « 1.78253 x 10-88 
GET. 8. t505 Revolutions/min,.........| 0.166666 Electronic charges....| Abcoulombs.............. 1.60209 x 10-20 
ACO DRG Sac’ Revolutions/sec.......... 0.0027777 te 7 |) Coulombsy. . 5). acusiety occ 1.60209 x 10719 
Dekaliters........... Pecks (U.8.)..........005 1.135136 “a _...| Statcoulombs.............] 4.80296 * 10-10 
SO) PEPE be es Pints (U.S., dry)..........| 18.16217 Electronic charges/kg. Statcoulombs/dyne.......| 4.89766 10-16 
Dekameters..........| Centimeters.............. 1000 E.S. cgs. units of in- 
“i Sree gow s:| POCOUR oe tran baweneaa te cas 32.808399 duction flux........ E.M. cgs. units........... 2.997930 X 101° 
SoS WERE Seas Feet (U.S. Survey)........ 32.808333 E.S. cgs. units of 
ss Inches)...nvoe lasek ce 393.70079 magnetic charge....| E.M. cgs. units........... 2.997930 x 101¢ 
Sa Miese.is....| Kilometersiisns cack tess 0.01 E.S. cgs. units of mag- 
Me halen gb Moters seed tpt: 10 netic field intensity.| E.M. cgs. units........... 3.335635 X 10-11 
Se VARS Hott sss Yards (G0 20): 26> yalathi ess 10.93613 Elis... 77eeeheene 3k Centimeters.............. 114.3 
Domale #276820.8 5% 0 Gram-equiv./cu. decimeter | 1 Led tai Optic Octo Ot Inches .2 cn ste sto atte ets 45 
Drachms (Brit., fluid).| Cu.cm.................. 3.551631 Berge ah és. Bi thu eee eae: 9.48451 & 1071! 
- | Cuinches@atgddacc 33.4. 0.2167338 1 LRN Cal. Samick ecce Goes 2.39006 x 10-8 
1 .| Drams (U.8., fluid)....... 0.9607594 te ce BOGE Meo eae Cal. }koitersaae-mece gs. 2.39006 X 10-11 
ri | Milliliteras 272. «cvsmewt c= 3.551531 14 cho PED IPOO esc Cal., ko: (20°C3).4c 2.5 56-- 2.39126 < 10711 
Drams (apoth. or 16) SES AAG A 32 Gus ommatmsmanaaor 43°: 9.86923 x 10-7 
troy) as - 1. .| Drams (avdp.))xic-.00% «+ «-| 2:1949857 ee OT Ae ee Cur fti-atm..37 ee satu 3.48529 & 107"! 
i Grains ts a wot eos 60 Hho cee eas Cu. ft.-(Ib./sq. in.)......-.. 5.12196 x 10-10 
“ Grams), 2p. cet) osteieds as 3887.9346 basa deere) CoA. cache faa Dyne-om pene ce eee 1 
“ Ounces (apoth. or troy)....| 0.125 Hh rg eee tsa Electron volts............ 6.24145 & 1011 
* Ounces (avdp.)........... 0.13714286 8 cet) IRR Ae i Foot-poundals............ 2.3730360 < 10-¢ 
a Scruples (apoth.).......... 3 8 OREO Foot-pounds..............| 7.37562 X 1078 
Drams (avdp.).....-. Drams (apoth. or troy)... .| 0.455729166 ee etme ine Gram-omissios see saps oe 0.001019716 
ST a ee eee Grains ois ffP RI eg Sh oe 27.34375 OO od eR Sace's Joules Miso usados 4. 1 X 1077 
a a Cee Grams... éncercd nett bees 1.7718452 oo ected eNO MAM oh a6 Joules (Int.)....00000reees 9.99835 x 10-8 
2 MOD NOS Se has Ounces (apoth. or troy)....| 0.056966146 LENE ate Ord 0. Kw.-hours tact. swe ses 2.777777 XK 10-14 
ye at Re Ounces (avdp.)........... 0.0625 8 tes RR os, 53 Kg.-meters............... 1.019716 x 10-8 
| obatinie Pennyweights............ 1.1393229 Meat oncch Cree Liter-a tinier fates <. 9.86895 < 10-10 
S AIMEE 5 Pounds (apoth. or troy)... .| 0.0047471788 CT a aes < Wattsneo: Sac tiante iaarecte’s « 1 xX 1077 
ve. orc Pounds (avdp.)........... 0.00390625 Ergs/(gram-mol. X Foot-pounds/(Ib.-mol. X 
oe Scruples (apoth.)..........| 1.3671875 °C.) , SIMARD denen OF Nae ratehersiehagascualste estas 1.85863 x 10-5 
Dramsi(Ui Si. fluid) .....)| Cusomnie swt « clgtes 3.6967162 Ergs/secse esate 4.) |) DebeUe/ MUN cei eskn)-7-' 5.69071 XK 10-9 
tt sevel| LCUPINCHES El daa «agers Aso 0.22558594 ue Ente vies | CALS gmtie/ MIN ait ac ciaiet r 1.43403 « 10-8 
a ..-| Drachms (Brit., fluid)... .. 1.040843 fe Bee ea.) | DY NO-OM./ BOC aniaiajayoraie< aes 1 
® ete fGillanCU.s.) secre «O08 125, CO er ER eee MF A. Foot-pounds/min......... 4.42537 X 10-6 
" ell) Milliliterns4. 63 cca. 3.696588 ‘ees enchna a4. || Grain-cm./seoy ee trends 0.001019716 
a au || Mamime) (U.8;) cece 0 - «« 60 ee Be HPs Foisie| FROTSEPO WEP lotiate wa tatvried ho 1.34102 x 10-10 
oO ..-| Ounces (U.S., fluid)....... 0.125 os JOP eee «|| Joules/se65Fosacyecerese<' PHSe105* 
ie Fete | ATRtS ACOs Seti s) iateysyets Gos ni 6 0.0078125 ¥ Peete aicers||| ALIOWA U8 5.05 hogs chao tetera ores 1 X 10710 
Dynes 3 -a2eGer gic « Graine ee sic thee coi 0.01573663 <A : sice ses Yt |! Wate Satter inatsrs cataraheys 1 X 1077 
“ Grats ye eet hoe 0.001019716 Ergs/sq.cm......... Dynes/om tennis quate: 1 
* Newtons fyb ss 20's) «sis 0.00001 > WA abate oo) Ergs/sqshmm 6), sree teres 0.01 
< Poundala tric dcinsae®.o 6 7.2330138 < 10-5 Ergs/sq. mm......... Dynes/eomijateciie doa. 100 
Po Nc Me SEOs ki have st POUNGS lois, lela Mlacetecalsns« 2.248089 x 10-8 a eed. oll Barge /eqi om. senses sede 100 
Dynes/omin. sa. ta. Erga/squem:s, 0188-20-00 1 Erg-seenesen nities. Planck’s constant......... 1.50032 x 1036 
mae Geno te 4 ooo. Ergs/aq. Mmoeiecin..:... 0.01 
ee ee Grams/om pyaar toa 0.001019716 Faraday soe fe Ablaradsy accesicciat a+ she LOR? 
Ee eee Poundals/inch............ 0.0001 8371855 Oe © RRO I Rss E.M. cgs. units..........- 1 Xx 107° 
Dynes/cu. cm........| Grams/cu. cm............ 0.001019716 LN ee ee ee a ae ee Bi Sicge. units acces 4 8.987584 x 101! 
: 4 -++++++-| Poundals/cu. inch.........| 0.0011852786 ae © ate RATT Bee Farads. (Int.))oteiictes byes 1.000495 
Dynes/sq.cm........ Atmospheres............. 9.86923 xX 10-7 rT ter ee eee Microfarads. 36 amass: 1 X 108 
See RRR Gtes f+. Bars Ae atoms loc 10-6 OO ont SOS es Statfarads sie.s<puescsarm4<. 8.98758 < 101! 
Lan gh ee fee ATV EB eerie tec | 2 Farads (Int.)........ Farads..................+.| 0.999505 
> Se oMceraciots Cmrot Hg(0°C: yor 7.50062 X 10-5 Fatliomse tee Centimoters;.:. 182.88 


CONVERSION FACTORS (Continued) 


To convert from To Multiply by To convert from To Multiply by 
Fa thomn see ccctatpictonsrs Reet ncccartcostebrsiop tear settee 6 Feet/(sec. X sec.)....| Meters/(sec. X sec.)...... 0.3048 
yO eel BARS oO Tnches eee et. oe 72 ut ~.+.| Miles/(hr. X sec;) >. 2. cree 0.68181818 
CO es ae Motorat:fi vets th et sivas 1.8288 Firkins (Brit.)....... Bushels (Brit:). > .cses een 1.125 
Bt Sonar ot mae Miles (naut., Int.)........ 0.00098747300 ed statlielasioKne oe Cu. Om. os ic ees cee 40914.79 
OE) AE Miles (statute)........... 0.001136363 he dla: Cee Cu, feet... ss. ae Finees 1.444892 
Badd cote 40m Bor Vardsvare. ett eh jea ss 2 peetneas Firkins (U.8.)............ 1.200949 
Peet..ic etna ae Centimeters’. 00% site jes 30.48 ee or one Gallons (Brit:)@ie, tee rele 
tt GERRI ex. Chains (Gunter’s).........| 0,01515151 SONS RAS sas « Liters.......-... EEE Oe 40.91364 
OEE Re ETE eat os Fathoms 4) eee os 0.166666 heey Ree oh Pints’ (Brit.)\.. (elena 
DUNT! ors erases Reps sd Feet (U.S. Survey)....-... 0.99999800 Firkins (U.S.)........ Barrels (U.S., dry)........ 0.29464286 
OE Me MOUs ter te. Furlongs eee 2 Rt. 0.00151515 meGe) A bo Barrels (U.S., liq.)........ 0.28571429 
OT Pi Seer ee. ss Inches...ccr ee ee sess 12 = Bushels (U.S.)............ 0.96678788 
is Sh 3c Se aa Moterssas sc tSb rate oe aes 0.3048 ia Cu. feet.....6:..0. 0.0. eee 1.203125 
tO ORT Sic as Microns’. . 0 SMe ore ee does 304800 dhe Sal Aico toe Firkins (Brit:)\eistseiterairs 0.832: 
SAIS Seen Maio etches Miles (naut., Int.)........ 0.00016457883  talleniind’ tei he ORE Liters. . «5.320% steer tear eppentinc 
‘ Peseroe ome eda Miles (statute)........... 0.000189393 te Pints (U.S., liq.).......... 72 
ive ome re Rods..... Steet e ttre renee 0.060606 Foot-candles......... Lumens/sq. ft... 2. 1 
ee aoe (Brits eer eee aces 0.05 dade iti! Sets Lumens/sq. meter......... 10.763910 
Matis Suucicneee Hee ards...................| 0.333333 6 cece eee | LUX. eee ee ee eee esses eee] 10,763910 
Feet (U.S. Survey)...| Centimeters.............. 30.480061 CS TAAL YS 4 Milliphots.4:00-5 teenecas 1.0763910 
se ..-]| Chains (Gunter’s).........| 0.015151545 Foot-lamberts Candles/sq. cm... 0.0003426259 
“ .| Chains (Ramden’s) 0.010000020 ue Met). | Candles/eqittd). eden tum : 
; ier alte a I _| Candles/sq. ft............ 0.31830989 
: : a Se ee er Re agent ot : bd Ps Millilamberts............. 1.0763910 
i» a i ie BY - te ees ce ; se .| Lamberts... PRN SPM ain ane 0.0010763910 
i aa oe Se ik: Sars Boe -5151545 ‘CV WPE ele ey oo Lumens/sq. ft............ 1 
.| Links (Ramden’s)......... 1.0000020 Foot-poundals....... B. tues Ae). 3.99678 x 10-5 
Meters S70. fet eas a 0.30480061 $6 B.t IST. 
: eters 220. 8. TS.4....) 0.808006 Pn, tous (IST) 0. eee ame 3.99417 X 10-5 
i Miles (statute)........... 0.00018939432 ce B.t.u.. (mean) ane eee 3.99104 x 10-5 
eh Sg iy ME od 0.060606182 eo MED Caley 91s cicxgn AUD 0.0100717 
iL es lVarda. eee Nee e 0.33333400 « rel$l1 "| Cal., om..(8T.) ae ‘ 
Feet of air (1 atm., ilo hh tel ea fi paeiee Res peepee 
BORE.) Germ eae Atmospheres............. 3.6083 x 10-5 i BOWUES fod, Cuitaad eee 2s qaseeens 
A Ft. of Hg (32°F.)......... 0.00089970 RESTO Cu.:ft.-atin. Feo) ; 
; sO Scns 2G We adc h SS | | Cee chic wift.-atm., Sen) gee 1.46870 x 1075 
FEt.of- H30) (60°R.)2 3, 3: 0.0012244 “ Dyn 
ag Sa 4 la a || tens Se YNO=OMN ses 53 «RNG. cere 4.2140110 X 105 
Ins of Hig (62°F) 8s 4... 0.0010796 Ergs 
4 ee a Eeheemaar csi OCCLOLOO FT it) ft) SE a: 1 OEP IIa ao 4,2140110 X 105 
ounds/sq. inch.......... 0.00053027 “ Foot-pound: 
Feet of Hg (32°F.)...:| Cm. of Hg (0°C.)....... 30.48 cc CARERT SC - urea An ae ae 
A ae OU oy te aa ella OM | MR baton ice Hp.-hoursiats teh ae 1.56974 X 1078 
Meet. of dls) (6O° Rs) treo san 13.6085 “ Joul 
. a eis a il. em Oules & 0:5 :0).y0 ere eee 0.042140110 
n. o 2O'(60°R oon cos 163.302 “ Joul I 
7 i (Uo cot oc) ARR |  crgicnian oules (Int.)... asa 0.0421332 
unces/sq. inch...........| 94.3016 “ K 
A he ET Wirteacrsts oacrc A 21 || LCS NS @.-moteraii4.. STS. dace 0.00429710 
ounds/sq. inch.......... 5.89385 u Kw.-h 
Feet of HzO (4°C.)...| Atmospheres............. 0.0294990 ‘mane 4 ay be ‘ddocal elena teens 
7 een ee its it iE ied nade ead eg | iO Re ct Ur Liter-atm 20%: S287 doen 0.000415879 
fs prot ees (O°) eee te a 2.24192 “ B.t 
Dacia ok... Ane i A POPPER a odtcn a ONC: 0.00128593 
Re Gene iwi) aaioe’ 1 share Foot-pounds bho st Ai AE a (IST.) «06 ae ae ale a eles 0.00128509 
‘ ieche, ee Festa sateen Ae Lape oe REA 0.00128408 
: Kg./sq. meter............ 304.791 « “a;.°° Cal.. ae (IsFiyenw. be — 3836 
Pounds/sq. inch.......... 0.433515 a GAPSRL SS, gly ba a 
Fectbom ah Mt as Cin eee | Bdge OS, cm Ml \iemgipaemmme 622 Cal., gm. (mean).......... 0.323582 
i naaeE 5 Chivuieehcomtont f i ha iD hah phe ee Cal., gm. (20°C.)..........] 0.824211 
Gt We Benes h. Cm./sec...............,.| 0.0084666 eet pe Cot 5 ties yee pene 2 
eS Feet/min>. £8 024 J). 0.0166666 o SEPRRIRE SS oa me ae v9 9 bee pence 
mee iy Tichesyn tee. lap oY 3. | Cal. kas Qnean)?? 2. eieee 2 
eer Kilometers/aempaeeh dee, Beseas eee Cu. ft.-atm 090 Ss 2 ee 0.000472541 
ig Pisco ae Kilouistasviutmteet | 5083¢ 10-2 spans Dyne-om Yeo oe i. 2ame 1.35582 x 107 
Bibi tent aS Knots (Tathteaetee 1.| 0.0001 aa5788 ashen Ergs coco ort hte EOE 1.35582 x 107 
eee Milea/hrs, “eee 0.000189393 etna tens Foot-poundals............ 32.1740 
ie eee Miles /tiin - ee bs ween dcy.| Gram-om:.. 27.7. 2. eeetce er eae 
i ae | OR rman oP ore tara ig) ie « 3.156565 x 10-8 “ 
Orx ity Miles /ieereaateawel eanhdae oe Yee o)oc..... | Hipsshours...... 02075. 0. GOOD camares 
Foot /minutet tides. Cite ec aamee i. ay x £4) eee Se ae Joules 2:30 ane ee ee 1.35582 
: ee 6 ae I Foti /eog |... eae : Wioicones a oe a. Kg.-moters.c. 3.008. 3. bane 0.138255 
© ones Kilometers/hr............. 0.018288 a GETS Suipommieynprncc™ | pa isn 
YW ooneenasds Moters/infai eave |... aisn ae (0), ne ee Kw.-hours (Int.).......... 3.76554 X 1077 
Seed: Metars/acct™ aman... as i rt ERR Bie Liter-atm i, 77200894 bee 0.0133305 
Le one eng MilesJhyieees saneals ||” giniresae ale Ralacem te Arkiny ho Newton-meters........... 1.3558180 
eet/second......... CON MbOO oreo rr ccbiee. 30.48 ee SE a ae 
Sead Kilométers /hrmees. |... i ES 212°R Pa ee a eee 1.3245 X 10-6 
fe amet 3: Kilomedvs/aita 44-2). | o.0isass OES Vee ee ee Watt-hours.............. 0.000376616 
part stot he Meters/min...........,.. 18.288 ag a Se pec 
earreconet HEE Miles /hrseiabacdces || Gasinesie : i he B.t.u. (mean)/min........ 2.14013 x 10-5 
pelts Bee Miles/min “Pmaivieile Siotiseses te balaatial, alt Cal.;/gm:/min??. 92 eee 0.00540080 
sec. X sec.)....| Kilometers/(hr. X sec.)....| 1.09798 ae en Cal., gm. (mean)/min..... 0.00539304 
G" Mere. Ergs/mintss. <1... <7 ee 2.25970 X 105 
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CONVERSION FACTORS (Continued) 


I 


To convert from To Multiply by 
Foot-pounds/hr...... Foot-pounds/min......... 0.0166666 
en ae Horeepower.......---++-- 5.050505 < 1077 
STARUEL OG 25.5 Horsepower (metric)...... 5.12055 x 1077 
oe TENS... Kilowatte:s eee o> 3.76616 X 1077 
EGR s R088 2:5: Watts sc.00.eestee toe 0.000376616 
CP 3 te ee, Watts (Int.)....... .| 0.000376554 
Foot-pounds/min..... B.t.u./secsé cs eta os 2.14321 « 10-5 
a B.t.u. (mean) /sec........- 2.14013 XK 1075 
Le at ft ee ene Calf, gins/setoanataaett bs: 0.00540080 
fo BRO A A cs Cal., gm. (mean) /sec...... 0.00539304 
TAG. 5 55:54 Mirgs/S0Cs ysn7o cu veka ee a 2.25970 < 10° 
Spee rete’ «...5 Foot-pounds/sec.......... 0.0166666 
fA SS ss Horsepower..<:..5++-+-+:: 3.030303 x 10-5 
SARE! 5 ia. Horsepower (metric)...... 3.07233 xX 1075 
SO GE Saas Joules/sec.......-..-.--+-+-| 0.0225970 
Gs ye ee Joules (Int.)/sec.......... 0.0225932 
EPP LD. b':5.3 Kilowatts.cesectcice! 20. 2.25970 < 1075 
SEE? POEs 22 Watts sprl..cahabns fee: 0.0225970 
Foot-pounds/Ib...... B:t2u-/l bade teeaiee ieee) - 0.00128593 
Pa Tr Sey ae ear B.t.u. (IST.)/Ib..........-| 0.00128509 
SOO FT casts B.t.u. (mean)/Ib......-.-- 0.00128408 
‘$e DW Atte ass Calis gms/Eiss atime es 0.000714404 
MeL OG eer Cal., gm. (IST.)/gram..... 0.000713937 
Se BEI ES 82 Cal., gm. (mean)/gram. . . .| 0.000713377 
A! 3 ee Hp.-brs/lben eq pia 5.05050 «K 1077 
me eee Joules/gram........+..+..- 0.00298907 
A Peete. Tts..4 Kg.-meters/gram......... 0.000304800 
ae RS esc Kw.-br./gtamon6 0006-6 s- 8.30296 xX 10710 
Foot-pounds/sec..... Bi hetie/IN pete he ie 0.0771556 
Wy SESS. oes B.t.u. (mean)/min........ 0.0770447 
BEML 5%: Bit. /SeCeie wah acta tea 0.00128593 
ae TAI. 2.0525 B.t.u. (mean)/sec....-..-. 0.00128408 
SO BBS AH.) es Calls, 977./Be0% 12.5 eet oe 0.324048 
te ces SB Cal., gm. (mean) /sec...... 0.323582 
BEINARS.% 25:24; Erge/sec.... 550s eee sce 1.35582 X 107 
Rene Gram-cm./sec...........-} 13825.5 
ek eer Horsepower....--.-+-.--- 0.00181818 
aes) eee Joules/sec......-.--.-.+++-| 1.35582 
Se RO his se Kilowatte!: «Syenteas ols coe 0.00135582 
pan TT Se ae Watts .qsetiehenen mete t fos 1.35582 
Vee aS. Seger Watts (Intairacsree ee. - + |/ld0059 
Furlongss $2.0 0ecsc005 Centimetersseaetan ita 20116.8 
HS Ye. BREA Sse Chains (Gunter’s).....---- 10 
NE PE BF Chains (Ramden’s)........| 6.6 
we he ee Peet cnet miaottos ese k 660 
ee Inches ..ccs sceecemitaer + or) |nc020) 
5 2 eee Meters... .i00.88t Meee bese 201.168 
Ge Reese tosis Miles (naut., Int.)......-- 0.10862203 
NS FE. 8c Miles (statute).....--....| 0.125 
152 SEES. : NS Yate (Bae tc tas, CRONIES cn eh) Ga Mecha 40 
COs CSM: ....- YY ards tet deem oe ee 220 
Gallons (Brit.)...... Barrels (Brits) .as.6 . ag. 0.027777 
Ps ARBORS Fs. Bushels, (Brit... 20). -- 0.125 
oS os meee Cu. centimeters...........| 4546.087 
Tas ores Can teotemeccicrrccs met ofacs 0.1605436 
oe ER. 2 ss Gua inches imraaproacs <> 277.4193 
I ial eae Drachms (Brit. fluid)...... 1280 
ee) et Rees Birkins (Brits )i<.steteee &- 0.111111 
oo Bee. Gallons (U.S., liq.)...-.--- 1.200949 
et) eae a eee Gila. (Brits )easiiaacee so yc 32 
SS) OUST, Sad Liters ore cu, Cees tae 4.040060 
i Oak See Minims (Brit.)......-.:-- 76800 
OR iacs Ounces (Brit., fluid).......} 160 
Go) 1s eee Ounces (U.S., fluid)....... 153.7215 
ie “GOS AS. y Pecks.(Drit.)s-bete tes 0.5 
Ce ST ata ae Lb. of H20 (62°F .)in.26....: 10 
Gallons (U.S., dry)...| Barrels (U.S., dry).......- 0.038095592 
> Barrels (U.S., liq.)..--.--- 0.036941181 
+ Bushelsi(UaSs)umiactnte + <<< 0.125 
= .»| Cu. centimeters.....:-..-. 4404,8828 
“4 aNCuN teatime ne Gos 2. | Os 10000700 


To convert from To Multiply by 
Gallons (U.S., dry)...| Cu. inches............--. 268.8025 
Utd ,. at Gallons (U-Ss lid.) so 1.16364719 
*t RRA Bere ety ere So octatha 4.404760 
Gallons (U.S., liq.). . .| Acre-feet..........-.5++5: 3.0688833 x 10-6 
ae ...| Barrels (U.S., liq.)........ 0.031746032 
cs Barrels (petroleum, U.S.) . .| 0.023809524 
Bushels.(U.8;) essere os. 0.10742088 
4 Cu. centimeters........... 3785.4118 
« Cuw feet 2. oii eaten S 0.133680555 
S Cusinchess Se. ndassck so s4 231 
ci Guymeters aeaticspies. <. 0.0037854118 
se Cu. yardscc ts adtescorie ced 0.0049511317 
ts Gallons (Brit.)............| 0.8326747 
ae Gallons (U.S., dry)......-- 0.85936701 
S Gallons (wine)........---- 1 
O- Gills(OS:) ae epe ei 32 
i Liters ss <.s< sus snontasaoe.es:- 3.7854118 
us PiaMinims (U.S odes e 8 - 61440 
us Ounces (U.S., fluid)....... 128 
Gs Pinta: (Ui Salid ceaaenr set 8 
ie Pe S| Quarts! (U.S:, lid.) ites ec 
Gallons (U.S.) of H:0 
(4°C.) inair.).... Lbs ofp 20-5 tacit a 8.33585 
Gallons (U.S.) of H:0 
(60°F.) in air..... Lib: of HO cuneate ta 8.32823 
Gallons (U.S.)/day...| Cu. ft./hr.......-....---- 0.0055700231 
Gallons (Brit.)/hr....| Cu. meters/min.........-. 7.576812 X 10-5 
Gallons (U.S.)/hr.... Acre-feet/Diisi erecta i 94 3.0688833 x 10-8 
os ; Cunst./ hYoaccetiaat 5 0.1336805 


uD Gu. meters/ming at: 

cs | CIerhen Byertten ens on eae cnmae 

as Mkaters/hYt +e ceunubunit ta 

Gal. (Brit.)/sec......- Cis Cms/BCCs ijagrsy poe = 
@us cm. /SeC is rags an es: 


Gal. (U.S.)/sec....--. 


“ae 


Gammas 


“a 


Gausses (Int.).....-.-- 
Gausses/oersted 


Geepounds 


Gigameters 
Gilberts 


Gilberts (Int.)....... 
Gilberts/cm 


“ 


Gilberts/maxwell..... 


Gills: (Brit.)i<.0.0.;.-. 


..| Cu. ft./min 
.| Cu. yd./min 
.| Liters/min 


Micrograms 
E.M. cgs. units of magnetic 
flux density 
E.S. cgs. units 
Gausses (Int. jae oe 
Maxwells/sq. cm.......-.. 
Lines/sq. cm 
Lines/sq. inch 
Gausses 
E.M. cgs. units of permea- 


Ampere-turns 
E.M. cgs. units of mmf., or 
magnetic potential 
E.S. cgs. units 
Gilberts) (Intae pea = 
Gilberts 
Ampere-turns/cm 
Ampere-turns/in 
Oersteds 
Ampere-turns/weber 
E.M. cgs. units of 
reluctance.....-..-+-:- 


6.3090197 x 1075 
8.2518861 X 1075 
3.7854118 
4546.087 
3785.4118 
8.020833 
0.29706790 
227.1183 

1S <aLOne 

1 


1 

3.335635 X 107" 
0.999670 

1 

1 

6.4516 

1.000330 


1 

1.112646 X 107?! 
1 

14.5939 

1 X 10° 
0.079577472 
0.79577472 


1 

2.997930 X 101° 
1.000165 
0.999835 
0.79577472 
2.0212678 

1 

7.957747 X 107 


1 


8.987584 X 102° 
142.0652 


5 


rarer EE ee 


F-315 


CONVERSION FACTORS (Continued) 


To convert from To Multiply by To convert from To Multiply by 
Gills (Brit.)..........] Ounces (U.S., fluid)....... 4.803764 Grams/cu. cm.......| Pounds/gal. (U.S., dry)....| 9.7111064 
“ eee. |... .|\Pinte\(Brit.)i).00 cee. -..| 0.25 ” .......| Pounds/gal. (U.S., liq.)....| 8.3454044 
Gills (U8 cee at ee Curiom joist eee bak 118.29412 Grams/cu. meter..... Grains/ou. fts.24 chee 0.43699572 
Pl og Aer tench Meee Cussincheszcctrte ecaieaac 7.21875 Grams/liter.......... Parts/million*............ 1000 
TAME T PED Ts Dramas (U.S., fluid)........| 32 Be peleale caxee |) Labs /Cu,, Pte 5268, a5. torohek aire 0.06242621 
AE Ape e ae 2 a Gallons (U.S., liq.)........ 0.03125 - vel ovis] ub./gal., CUsS.)) atari 8.345171 10-3 
LS eS oe Gills (Britau etek oss. 0.8326747 Grams/milliliter...... Grams/cu. om3s aa eee 1 
Sat delrithey Red aie Liters etree eae 2s) 0.1182908 Vill de loeliéacattiencer Pounds/cu. ft............ 62.42621 
Pe ees Minima (U:8;)iee tee bs 1920 i Bal Does a era Pounds/gallon (U.S.)......| 8.345171 
LT stiioc.ur. cra Ounces (U.S., fluid)....... 4 Grams/sq. cm........ Atmospheres............. 0.000967841 
deat tne eae Wee PinteiCU.S.s lias )er sees 2 nc « 0.25 Ss YPM SS, Boe: Bares is ssis:oielie 0. ee eee 0.000980665 
cn AC ae aa Quarts (U.S., liq.).........] 0.125 has Sie Cm. of Hg. (0°C.).........} 0.0735559 
Gradesire coo wakes Circles sameness « 0.0025 28 WG os Dynes/sq.cm............ 980.665 
MD Renee tee ae Riser Sites aioe care 0.0025 Rr EE Re, aioe In::of He (32°F )iaare eee 0.0289590 
OL ter cies rere et alae! egress RR oer rats 8 0.9 st Li re Kg./sq. meter............ 10 ‘ 
Sen Be ee mee te Le Minutes fertsc cae kaos 54 Ee) 2 tae Mm. of Hg (0°C.)......... 0.735559 
yi one ouor eons Radianeityjteevor ee oe te 0.015707963 Te WOE recat 5.6 Poundals/sq. inch......... 0.457623 
Lee iain wd Revolutions.............. 0.0025 pe | a Pounds/sq. inch.......... 0.014223343 
“ SARE eee Seconds ccc, c4 cree hee eis 3240 Grams/ton (long). ...| Milligrams/kg............ 0.98420653 
Grains \e5hceee Carats (metric)........... 0.32399455 Grams/ton (short)....| Milligrams/kg............ 1.1023113 
CoM oe aaron Caer kG Drams (apoth. or troy)... .| 0.016666 Grams-cm........... B.t.u. 2: seeths See 9.30113 x 10-8 
‘ rans et ts pee (avdp.)aercsrenicdork en PUR ET aon ake B.t.u. (IST): 223.0 9.29505 X 10-8 
Pee restart aerate VCS ie ome ees 5460 “ Soavecsccess| Btu. (mean) c.c..1b p eneeeremel Os 
LO GET Grete ei Te ene we 0.06479891 + CR DREN SA Cal.) 00 satis ..celn tree eee 2.34385 X 10-5 
ME aatn ctv tenes Milligrams. ce ek 64.79891 908 Sn be ae Cal., gm. (IST:)aeauhaneee 2.34231 X 1075 
Mate srtist a cnaritats Cae Ounces (apoth. or troy)... .| 0.0020833 #6 RRR es Cal., gm. (mean).......... 2.34048 x 10-5 
Hg co isiatolteeeiees Ounces (avdp.)........... 0.0022857143 ‘AMOI Cal., gm. (15°C.).......... 2.34284 x 1075 
dats SiR eee Pennyweights............ 0.041666 S80 os APN res 5c Cal., gm, (20°C.).......... 2.34502 x 10-5 
ld iC aRRAOSI SCRE Pounds (apoth. or troy)... .| 0.000173611 OO PTE ES ING IR au Cal. G..«:0,.<ctee >a ee 2.34385 x 1078 
aaa in 3 Pounds (avdp.)........... 0.00014285714 I 85 a hd ea Cal., kg. (IST.)........... 2.34231 X 1078 
i Pro atis tn etl Scruples (apoth.)......... 0.05 4 BR ee a. 2 Cal., kg. (mean).......... 2.34048 X 10-8 
weap’ ot Tons (metric)............ 6.479891 x 10-8 MBO NAR ce Dyne-0m iiniieel. share 980.665 
Grains/cu. {Ureceet rice Grams/cu. meter......... 2.2883519 10) 3° BRREG Ee 2 oe EEr gS oo) 0n0ictaie vtech ae 980.665 
Grains/gal. CAS )Enee Parts/million* Sy Fa: 17.11854 FO SNe acto Foot-poundals............ 0.00232715 
nA pitas Aor eos eel aes ts se ee Foot-pounds.............. 7.2330138 X 10-5 
AMB. sess, ats (metric)........... | REN Se Hp.-hourss).ce2niee ee 3.65303 X 1071! 
eee ine Edita chy 10 O00 RT aed eta Ses Joules.:.:. 120 rete 9.80665 x 10-5 
dete tet eee es eKAgTAMS.. Vans n. e s 0.1 SS =5' fe Se Kw.-hours,. .2e0,¢22a eee 2.72407 X 10-1 
as a Drams (apoth. or troy)... .| 0.25720597 $6) REE CR Kw.-hours (Int.).......... 2.72362 X 10-1! 
ea ay Drams (avdp.)............| 0.56438339 icant Newton-meters........... 9.80665 X 10-5 
O) sgasgee eo Dynes Saisie, UT ae ak cir 980.665 a itunes ss os of Watt-hoursde : eee eee 2.72407 X< 107-8 
PR fr eper ; ae oie nia ect! LOAS2858 Gram-cm./sec........ B.t.u./sec. 4 inns ee 9.30113 « 10-8 
pe aS OO a Mograms,.............. 0.001 : clieicen| Cali, lomz/seost tase cee 2.34385 « 10-5 
Pp eee Ghar peed rnb aaden ps4 1 X 108 - tht...) Brepeccveuihs seacoeeaa 980.665 
Bip daege Pi: tide VHASTAMIS. cee ieee eae 0.0001 cM ........| Foot-pounds/sec.......... 7.2330138 x 10-5 
Pepe CSAS sO Ounces (apoth. or troy)... .| 0.032150737 ot iets o. » | Hlorsepoweris. «nee 1.31509 X 1077 
DUNES IIS Ounces (avdp.)........... 0.035273962 uy ........{ Joules/sec................] 9.80665 1075 
Nee me coe Copan 0.64301493 “ LOD... | Bllowatts.,<ats oe 9.80665 X 10-8 
wi RSS . : . ) on era ai . CURT KT hoe 0.0709316 hE is oars Kilowatts (Int.).......... 9.80503 X 10-8 
iianiais ¥ | . ee hie ee: troy) vee eth haces iS A eee Watts... ceo... 2 eee 9.80665 <X 10-5 
. e 1A) rin ows Cin hep 0.0072046226 Gram/sq.cm........ Pounds/sq. inch.......... 0.000341717 
ee Oe cruples (apoth.). Pret. ss. «| O84 7100799 Gram wt.-sec,/sq. cm.| Poises..............2.02 980.665 
Gi, aomener Tons (metric).............]1 x 10-8 Gravitational con- 
Tams/cm...........| Dynes/em............. 980.665 
is : 1 . stants... fmt s oss Cm./(sec. X sec.)......... 980.621 
veeeess..../ Grams/inch.............. 2.54 as F 
- Podemuete sl pr/keint aet aes pee 100 t./(sec. X sec.)...5...... 32.1725 
Bee ae ee Kg/meter eee. 0. “| 
: | Roundalafinteeieet. || oiaoiée Hands Pe ct ahaa fea Sot 28 Gee pi 
 lipoataaO) eee ee | intone deehuee co | (nC Des antennas Stent enna 
" pee vesene ces...» .| 0,067196808 Hectares 2. 35/)2....; Acresso cintouts 20 ee 2.4710538 
- --| Pounds/inch............, 0.0055997415 uf A 100 
Wal To. Tons (melee nek... | od : oars Siena 3 Ares ate ek) eee ee 
Grams/(cm. X sec.)..| Poises................._ 1 ao) lee a Sed a ae oa 0 
re a) Lint. 5c sonia. ee Gs feebsiceiw «s,s cnet Aen Bt 
Grams/cu.cm......, Dynes/cu. cm. . d o ps a haere Bd. masters yatta aaa 10 
gt Cee ak We Grainifanness. ie oo a ya “dh Sq:miles if): sessete ieee 0.0038610216 
Ce eee oe Grams /imilliiteers #2 i : 5 7 GAS AS Sie Sq. rodsiesss. 08 Me ee 395.36861 
ed, Péundalé/easingh rarer ectograms,......... Grams. «once ae 
eet, Parl ; : ise as el Poundals?. te: cases aes 7.09316 
- unds/cire. mil-ft........ 3.4049170 x 10-7 “ 
eat Pounds /natit. eeoe. eae ..s.......] Pounds (apoth or troy).... | 0.26792289 
Py eterocged Pounds/cu. inch......... 0.0361272 : cate Lis Latte eee a Sanna 
abiionty sd)’ Pobads/exl BARA. +f 292 Hectoliters.......... Bushels (Brit. 7 9s0..6. oo 2.749694 
Sida ieee -02241 oh: SS Se Orcs Bushels (U.8.)............ 2.837839 
* Based on density of 1 gram/ml. 
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To convert from To Multiply by To convert from To 
Hectolitersiac sae acl LOA Seber a rd.c ie More ae oie 1.00028 x 105 Horsepower (boiler). .| Horsepower (metric)...... 
“e iS daslojiape dis ¥eie | Kole dk COU unveneeeic’e aerate nites 3.531566 se Horsepower (water)....... 
Le rad cee anne, A Gallona(U. Silla.) eee 26.41794 ee Joules/seo 400 HI hs. 88 
ee Wa Spake ae Litera nsec dacrsats setraiertet 100 ‘ « «|| Kilowatts.. = 22ers sy 0 
CES Yelena inerwt, el Ounces (U.S8.) fluid........ 3381.497 ae .| Lb. H20 evap. per hr. from 
UE ree atm Ae, Pecks (U:S is aextenie cian es 11.35136 and) at 212°R wiereee.!.. 
Hectometers......... Contimeterse. aac ee 10000 Horsepower (electric) .| B.t.u./hr................. 
Lp dre beeen Decimeters...............] 1000 ss Btu (IS 1.) brace oie 
ae pain Grete ie by Dekameters.............. 10 ‘th B.t.u. (mean)/hrive..s.... 
aM eee Ne ERAT D6 Beet. ccoccnaoccrencr mc cie 328.08399 es Cal.,.gm:/Bec yas Tose sar 
awh aces Be Moaterasevnace erste ies 100 ce Cal ko: /brian series ls 
anaes tty FROGS set tincem eerie nie 19.883878 i EErge/BOG.a2 achisqctete teterel a < « 
Pt NE Warde ao. cpctiee cecchi 109.3613 Ae Foot-pounds/min......... 
Hectowatts.......... Weattay co.cc nercvsnreraetets Bre 100 se Foot-pounds/sec.......... 
Hefner units......... Candles (English)......... 0.86 cs Horsepower st. 0).08. .. - 
RG cat Candles (German)........ 0.85 oe Horsepower (boiler)....... 
> aeaenort, ae Candles (ints. 1. ee tee 0.90 HS Horsepower (metric)...... 
ions errant ay ane 10-cp. pentane candles..... 0.090 vs Horsepower (water)....... 
Henriesyacasemucmere Abhenries,.t..te eee nate 1 X 10° x Joules/secnaiee Ate ek sw 
7) SRE Noes ae EM. cgs. units. scene ae. 1 X 10° o Kilowatts ioc feeed ous 
Sera. oe Hse CEe. Units oe Cee 1.112646 x 10-12 % Sh Watts ..t.<< ca era. 2. . 
Pe ee ee Henriés (Int. in tae ae 0.999505 Horsepower (metric)..| B.t.u./br................. 
SO ME ok Aaya iach ccsas, te fe Millihentries:niascitee 1000 Hr B.teus ists) /hr ila ss 
ee ENS Seer ae Mks. (r or nr) units....... 1 “ B.t.u. (mean)/br..c405.... 
Se, oi rare vcet a thes Stathenries...............] 1.112646 x 10-12 % 2a Calin gm./ bE ean? ea o; 
Henries (Int.)........ Henriesc. cee eee oe 1.000495 “a sl 'Cal.y gm. CIST:) breakin... 
Henries/meter....... Cgs. units of permeability. .| 795774.72 n ..| Cal., gm. (mean)/hr....... 
Te Oe pee tas E.M. cgs. units........... 795774.72 ss i) Ergs/seck.iwenes tees ac.s 
yy eatin Sei CSs LAMLES ye ee cae ae 8.854156 x 107-16 s .| Foot-pounds/min......... 
ne eae Rs eas. 0-04 Gausses/oersted.......... 795774.72 oe .| Foot-pounds/sec.......... 
Le eS Be Mks.(nr) units s.6, ones 0.079577472 Re Horsepower enacts as 
As SERS Miksr(r)aUinits nae ee ie one 6 1 a Horsepower (boiler)....... 
Hogsheads........... Butte (Brit:\. ee ee 0.5 a Horsepower (electric)...... 
EO BABES Rien Cus feet nee eee ears 8.421875 we Horsepower (water)....... 
he Cusinches source snes 14553 if Kg.-meters/sec........... 
% aMalcomresecigiewcsi|| CUM MGLOLS rate sects sre oe. te 0.23848094 if Kilowa ttsjjajarewet ete 
snes-«++ se} Gallons (Brit.)............| 52.458505 of mre Wiesttsin: «scat tarnteenreetere stevie 
ss ereousircte =! (CrallOnS (Wes). ce se 3 cceccrtia/s 63 Horsepower (water). .| Foot-pounds/min......... 
“SG RAR ei wae Gallons (wine)............ 63 Cu Horsepower cis 5 tn ss 
ie nero OCA ouaeal i Wh rs) 9 fee cess eee ax tli ae 238.47427 a5 Horsepower (boiler)....... 
Horsepower*.........| B.t.u. (mean)/hr.......... 2542.48 a Horsepower (electric)...... 
is Bitar Mileen ae ee ae ee 42.4356 ub Horsepower (metric)...... 
. B.t.u. (mean) /sec......... 0.706243 a Kilowattsanaeeeertocs. « 
rs Cale om./hrer cn eer 6.41616 xX 105 Horsepower-hours...-.| B.tiatloc1.c4a cee nes 
5 Cal., gm. (IST.)/hr........ 6.41196 x 105 “ Bit. CISTe arcs fee. 
S| wei ceeets See Cal., gm. (mean)/hr....... 6.40693 x 105 ¢ B.t.u. (mean).)...0.022..... 
* cargo. (Cal... Gs sminictrs, acs. 0 te 10693.6 a Gal,;gmcrten sie sere) et 
- aap | Cal.cgm. (is ke) min <2) 10686.6 $ Calo tomenCl ods) Werte ax. 
‘ a Cal., gm. (mean)/min..... 10678.2 se Cal., gm. (mean).......... 
= Birgs/acols nt es 7.45700 X 10° ss Hoot-pounds.iee sees 1 
‘ Foot-pounds/hr........... 1980000 % DOW ES asin atetaretetotel nates era) 
Ep ran Ce Foot-pounds/min......... 33000 se Kigvemoteraits sete cteteie ss avai 
i Foot-pounds/sec.......... 550 “a HW -NOUTA Stel etie cte¥-7-eh sevens 
Wee eng ake Horsepower (boiler)....... 0.0760181 ~ Watt-hours.............. 
' Horsepower (electric)...... 0.999598 Hp.-hr:/lb serene ne B.teus/ lie eae tte tots 
SAO WR RNG creat Horsepower (metric)...... 1.01387 1h RRND  «; Gal.,,.o7-/ gram): Amee esp. 
My PIJOULCE eC ates hits 2 bron (40,000 tS Rhee Cu. ft.-(lb./sq. in.)/Ib..... 
Kilowatt@acweice. 2 ach ss 0.745700 8!) REEVE Ti. Foot-pounds/lb........... 
. Kilowattes(int.).- 0 ice: 0.745577 ee 3 Ree Joules/gram.............. 
bd Tons of refrig. (U.S., Hours (mean solar)...} Days (mean solar)........ 
COMI) MM eh cke es tas, «fe 0.21204 “ Days (sidereal)........... 
ss Joss bro WV DUB Se dene ere tos ceo iste 745.700 a Hours (sidereal).......... 
Horsepower (boiler). .| B.t.u. (mean)/hr..........| 33445.7 a Minutes (mean solar)...... 
a Cals gm:/tmitiae oe. isa: 140671.6 af .| Minutes (sidereal)......... 
ee ..| Cal., gm. (mean)/min..... 140469.4 “s .| Seconds (mean solar)...... 
fs ..| Cal., gm. (15°C.)/min.....| 140611.1 ue .| Seconds (sidereal)......... 
4 .-| Cal., gm., (20°C.)/min..... 140742.2 3 Weeks (mean calendar)... . 
a EQes/ReGroncce: tose cect 9.80950 X 1010 Hours (sidereal)...... Days (mean solar)........ 
vf Foot-pounds/min......... 434107 GR Teh e's: Days (sidereal)........... 
bg Horsepowers. «0 ton) ti 13.1548 GRRE ARS 5:5 Hours (mean solar)....... 
- Horsepower (electric)......| 13.1495 RRR Ag 53 Minutes (mean solar)...... 


Multiply by 


34.5 
2547.16 
2545.50 
2543.50 
178.298 
641.874 
7.46 X 10° 
33013.3 
550.221 
1.00040 
0.0760487 
1.0142777 
0.999942 
746 
0.746 
746 
2511.31 
2509.66 
2507.70 
6.32838 
6.32425 
6.31929 
7.35499 
32548.6 
542.476 
0.986320 
0.0749782 
0.985923 
0.985866 

75 

0.735499 
735.499 
33015.2 
1.00046 
0.0760531 
1.00006 
1.01434 
0.746043 
2546.14 
2544.47 
2542.48 
641616 
641196 
640693 

1.98 X 108 
2.68452 X 108 
273745 
0.745700 
745.700 
2546.14 
1414.52 
13750 
1980000 
5918.35 
0.0416666 
0.041780746 
1.00273791 
60 
60.164275 
3600 
3609.8565 
0.0059523809 
0.41552899 
0.0416666 
0.99726957 
59.836174 


x 105 
X 105 
X 105 
x 10° 


0 ODOT 


* Mechanical horsepower, equal to 550 ft.-lb./sec. 
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To convert from To Multiply by To convert from To Multiply by 
Hours (sidereal)...... Minutes (sidereal).........| 60 Joules (abs)........-. Cal., kg. (mean).......... 0.000238662 
Hundredweights (long)} Kilograms.......---.+++-+ 50.802345 * 1 ests pals) tieishe.* Cu, fti-atmisccchjucicc ite 0.000348529 

Pounds on eben nete ee 112 24 Oe eran ae FOr vicseveress = eke lye ese als ck 1X 107 
“ Quarters (Brit., long).....- 4 me UE ee te Oe Foot-poundals............ 23.730360 
“ Quarters (U.S., long)...... 0.2 As Ne iataiete's Foot-pounds............ 0.737562 
ae Tons (long). 3.60 «<1. « 0.05 s Soe inant: Gram-cm 10197.16 
Hundredweights ss Ob ecumucintets Hp .-hourss s:asey< cissns cuss 3.72506 X 1077 
(short)). .ailesns1< Kilograms......-.-.--+..+| 45,859237 y Seo crc oe Joules (ints) sooo ce smreeteele 0.999835 
ss Pounds (advp.)...-------- 100 oe eae eae i Kg.-meteorss.<is:< 5% 1s) state 0.1019716 
a Quarters (Brit., short)..... 4 uf ee Sar ode Kiwishours ciny- o's upstate 2.7777 X 1077 
“s Quarters (U.S., short)..... 0.2 as OO Liter-atm': 5. 5. .< 0 sais neers 0.00986895 
r Tons (long) SEG cer i> + 0.044642857 ce SE scaacy samp ws Volt-coulombs (Int.)...... 0.999835 
. Tons (metric)...........- 0.045359237 a Lam ie OSE oe Watt-hours (abs.)......... 0.0002777777 
Tons (short) weenesaeies t= © 0.05 es Oh Perec Aes Watt-hours (Int.)......... 0.000277732 
: of aA Oo OOr Watt-800., 00 s/ais.« cisrarieureene 1 
Inches Meh Wateele winks aioe UNits.aenerss > +)" 2.54 X 108 ss Ce roo Watt-sec. (Int.)........... 0.999835 

ace time NS Agence ts oss 2.54 Joules (Int.)......... But. tissacs dd: eros iosetoeee 0.000948608 

ee econ re oOo (Gunter’s).....----] 0.00126262 es ee cir B.t.u.. (IST) «00.20 suerte 0.000947988 

= : gies oh eee Ss 1 Seah Toe he's 0.055555 melnre sie) «2 B.t.u. (mean). .2,.0 sae 0.000947244 

eas Cet rege Seen te std Po Ae Cale. 990 oiciase score. « ausys ovencisraa® 0.239045 

Pains AMERY «| FORE sinre ties SR aE: ¢ .083333 Ue rere eee Cal., gm. (IST.)..+.--s=:. 0.238888 

oe ccmonenrs Feet (U.S. Survey)...-....| 0083333167 CMR eee Cal., gm. (mean)...------- 0.238702 

Sean thn cies a Links (Gunter’s)........-.] 0.126262 an ceases «if Cuhw 0.000527004 

Been toe at |) Seo sie LN yee habe Cilnu. (IST. aes ce 0.000526660 

SDS His Netedineet aes Mils.t. ipso seen class: 1000 Semen Fe eee * ibaa pape 

dc WON REEete.. Pi PO ee ee ci ee PS SRT phe Be . WEEE eee od 

ul icas (printer’s)......-.-. 6.0225 i chockeeert Cu. ft.-atm.neesbeck eee 0.000348586 

PALS ase Points (printer’s).. 72.27000 “ D 1.00016. 7 

Pes E 5 his Nes Wavellacetikccorauasred “ ee Toes ee ee 1.000 Kier 
ac esa Fe ‘pecker SRLS THOR « PDI. -ai<jaedind ahs tacsler ects -000165 x 10 
ie ; Boo, ih eee. Foot-poundals............ 23.73428 
og peta beneee NE aa. Wave length of the a9 ine “ 
PES DE. Sin) hid ee en eM ese Foot-pounds............. 0.737684 

ee tin ee vas seen He 39450.369 1 sae Gram-om.................| 10198.8 

Inches of Hg (32°F.)../ Atmospheres........ ta eee SRR: Joules (abe.).. - saa) (a pss 
‘ Raced iilee ui |. 0.0888659 © BENE >: Kw.-howrisidsccsse sce 2.77824 X 10-7 
y ek RES id lg 2 gO een B BROBERE Sat <-> Liter-atim:s «6 \..<.005, 9 syste 0.00987058 
x DON AS oh ee ree Volt-coulombs............ 1.000165 
¥ [EN oencstie pia eee te Volt-coulombs (Int.)...... 1 
> eerie epi hy ees Watt-se0 wisps sc eee 1.000165 
pan el) (a) freak ae OS CCC . “yee Watt-sec. (Int.).......... 1 
vot Reever (mea | tatafateenn) | an ea 
I " ..| Ounces/sq. inch.......-...| 7.85847 sul oF) -FOGPaEE 22° Joules/ (coulomb 2G) tages 
nehes of Hg (32°F.)..| Pounds/sq. ft........... 70.72 oules/Amp latin $2 Joules/abeoulomp «sre fetes W003? 
Inches of Hg (60°F.)..| Atmospheres............ 0 ies Rect a Touley/cbostene, Se — 
iii cesie ieee ai % Joules/eoulomb eee Joules/abcoulomb......... 10 
: val Gramia/ Ri onk. gece Me gis Net. Voltaic. yale tivaat «gees 1 
: .| Mm. of Hg (60°F.)........| 95:4 peor 2 
; ..| Ounces/sq. inch...........| 7.83633 J : y Rey i noe Joules/(coulomh, x 50 (ae 
EPs ea deel. pee foules/°C). neil ds Biti/ORy. cos san Cae 0.000526917 
Inches of H20(4°C.) Atmospheres............. 0 0024582 aida ie a Ca Otel aah alata Vaaees 
: sd oy aa NY, De as Sees | hee Cal., gm. (mean)/°C....... 0.238662 
«| Insof Hg (82°. )ic. at... « 0 0735539 biped tae 
fi i adinista ee . charge. 4....02eaeee Joules/abcoulomb......... 6.24196 X 101° 
: Odnecled iced eats Joules/(electronic 
“ Ounces/sq. inch........... “0.578020 WH Pcpes rye Joules/ (coulomb X.°C.)) «| | an 
Pounharnaatt A. eee Papen Joules/(gram X °C.)..| B.t.u./(Ib. X °F.)......... 0.239006 
: cal |. “ -|| Cal., om. °C). ...| 0.230006 
nee = AG Serer omen | Sale toa ciomnt | ll 
eS oe Pecvictuio teat Space °C!) .. .athaee ee. ./|| Biteas/ (boc ch). ae 0.239045 
Saat Ate A See Miles /br sijjoahrete «jeri i. ‘ Cala om. near ae 
Inches/min.......... Cui /brteghbteiaiess) aire S10 Mcgee. peaiee 
Paieatel fatingeecetal cls Joulee/ses(ehedin <3] Bat aa ee 
AP. Miles/hr..... vee a Clty, PRR ae oa 1a 
PsA <a « 0.000946969 “ i Mg: 
5 oe Cal., kg./min.............| 00143403 
Joules (abs.) a ent eee Be tas Br wins . Jone “ ras kg. (mean)/min...... 0.0143197 

MORES ere, Bae IBT Nes milan Hes: ¢ Vaden FRESE (BOO +? on a Sea 

“ uidiiiecntatame B.t.u. (mean)............. oeiebnes : | Reno ay eae yt 

. ae Cal omit aenitarauahe ns: 0.239006 A Foot pounds /se0 sana peerie 

bine CalesesQ6T.)nncis.... 0.288849 Srami-om./800 casi ee Ieee 

ie oe Cal., gm. (mean).......... 0.238662 1 Mh dae Horsepower, i>: gait team O.CRae 

i ee Cal., Oma (LBSOS))- nae tee 0.238903 4 Wt hee cudinis etait i 

Nees tee Cal. om (ACY. sO 80126 * +++] Watts (Int,).....-.--- dea ea 
. Joules (Int.)/sec...... Btw. /min ts ctor 0.0569165 
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ee eer em eer egies et oe Cy ae ee eee een ee a ee 
a 
To convert from To Multiply by To convert from To Multiply by 
Joules (Int.)/sec...... B.t.u. (mean)/min........ 0.0568347 Kilogram-meters..... Hp.-hours,,,ce.01 0s eee 3.65304 x 10-8 
Se CP os Cal.; gm./min a eeiaath o. 14,3427 ee ee eee Joules font: sucpeiancseeer 9.80665 
Seem re baths. Cal.,kg./min.evortia 0.0143427 “P Beree. gs. Joules (Int.).............. 9.80503 
See ee Dyne-cm./sec............ 1.000165 x 107 <* “Qmane os 3: Kw,-hourascscncincnckee ree 2.72407 x 10-6 
Ae Re Wirge/000 5. i heg sce chou 4s 1.000165 x 107 a oe hte Litersatim 208 cts cnkoaseen is & 0.0967814 
SS a Pt Foot-pounds/min......... 44,2610 ee Oe Newton-meters........... 9.80665 
Oy We eset sk s/s Foot-pounds/sec.......... 0.737684 SO Socata a ai Watt-hours...............| 0.00272407 
eee Worth Gram-cm./sec............ 10198.8 SN) See hts Watt-hours (Int.)......... 0.00272362 
Oe ee ek 5 Horsepower.............. 0.00134124 Kilogram-meters/sec..| Watts................... 9.80665 
mee he eaten Woatte ser oniet sic. 1.000165 Kilolines {.g.c.tee... Maxwella iirc. ncasr wp iach sa 1000 
 gteratcd.ss: Wattes(int.) 3.5 occ ee. 1 Sao Che is Weberaitces.< acchoacckn << 1 1055 
Kiloliters sj centres .. - Cu. centimeters...........] 1 X 108 
Kilderkins (Brit.)..... Cus ome casemate: $1829.57 OE ec tease eos Cur feats wemauah ieee 2-00.01 0606 
A es Oe Cu: feet sn. s. oeeetc 2.889784 Oo aafe SEE es Cuhinches sear on ee 61025.45 
| pa: Cu.tinches sqtincrs aoctiet 6). 4993.55 nee camer Cusmetersy sia ie eee ateh. es 1.000028 
‘eRtTOlisiss: Cusmetersties aoe bec 0.08182957 ee la evagestetitgel ss + Cu. (yards ge dea saath ts 1.307987 
Te Ofer Gallons (Brit.)............ 18 eer Te se cts Ce Gallons (Brit.)............| 219.9755 
Kilograms........... Dramas (apoth. or troy)... .| 257.20597 US ON aia miy acd Asc Gallons (U.S., dry)........| 227.0271 
A Ss ey why: BS, Drams (avdp.)........... 564.38339 tO oe eee Ay. Gallons (U.S., lig.)........ 264.1794 
ee eee Dynes siieos primate bos. 980665 See OR oe 2 See LAtOre oisfarsceusgct-seoges Selene ss 1000 
SS peters f's-3:s Grainstenticoct eines: 15432.358 Kilometers...........| Astronomical units........ 6.68878 x 10-9 
SS epdarterias.... Hundredweights (long)... .| 0.019684131 o etree ori) Centimeters, .a.uck hone 100000 
ye) octets Hundredweights (short). . .| 0.022046226 a Seer fers bihre's|| O@taaietere ee egeinel exsyesre <2 3280.8399 
Se coco. nc used Ounces (apoth. or troy)....| 32.150737 - ssseese+---| Feet (U.S. Survey)........| 3280.833 
tt ERE he: Ounces (avdp.)........... 35.273962 seeee- | Light years............~-.| 1.05702 X 10-18 
Te pats a0 oe ae Pennyweights............ 643.01493 Bi * Ny Gaeta iat es Meters its cgccsccs aces. 1000 
SS one ccna Poundals 5 «.:.: ehieguateoe sc 70.931635 w Beate at] Milesi(natt-: Int:)caesce. « 0.53995680 
NMIRRE PEE 2-1 « Pounds (apoth. or troy)....| 2.6792289 Scenes. «|| Miles: (statute) a cascuctas oo 0.62137119 
Sie Eire Pounds (avdp.)........... 2.2046226 2: Kops a >| Mytiametersi,. at.ciriy- ><’: 0.1 
Wo eabapae gon Quarters (Brit., long)...... 0.078736522 Ss SPR gs tt RODS PB vite cee ueacts ete. «/. 198.83878 
beeen ees Quarters (U.S. long)....... 0.0039368261 4 Berni | VALOR Ps cic ee eer ts 1093.6133 
BEET rie: Scruples (apoth.)......... 771.61792 Kilometers/brag.s.-- -|| Cm:/Se60 se af-edocs +. << 27.7777 
OY cvots = oe oe Slugespeegsee’ ecsemtiees-« 0.06852177 Lage ot Sar Foot /hr dae ies cn ahcarn. ss 3280.8399 
eae PA stoxeeisres tse « Tons i(long) ccc ee 0.00098420653 as Ef ecrofe-s:+i|| POOt/ AMM ere a aa ovuaysieles x 54.680665 
 BOESEE Ee Tonsi(metric) aes ae es 0.001 ae eae ae Knots (Int.)..............| 0-53995680 
fe Gbts tec Tons) (short) ) soo aateseh aha 0.0011023113 w eesineter. ic || MCtCCrS/ BOG 2. arya acct 0.277777 
Kilograms/cu. meter..| Grams/cu. cm............ 0.001 “s ...+.+++| Miles (statute)/hr........ 0.62137119 
‘ ail Lbs /cus fterseeieets seen. 0.062427961 Kilometers/(hr. X 
i 3: || ba/eus inhi cacti Ars 3.6127292 x 10-5 B00.) eae ameter Cm./(sec. X sec.)......... 27.7777 
Kg. of ice melted/hr. .| Tons of refrig. (U.S., ss Bevel Mts / (BOCs: <1 BOCs) tacaseusiar syste: 0.91134442 
COMM.) soaaeh Geta 0.026336 . ....| Meters/(sec. X sec.)....... 0.277777 
Kilograms/sq. cm....| Atmospheres............. 0.967841 Kilometers/min...... Cms/ nee ats Facts 1666.666 
se tiexn'n\| BATS Seer coeires aee ents’ «|| OcO80605 a jane Feet/minyon > fare: cisae 3280.8399 
- si (Cmrof He (0°C.) areata. 73.5559 So > Peet's Kilometers/hr............ 60 
+ -| Dynes/sq. cm. .....+.2..-.. 980665 ny pit oe Krioter(Intaiesen crannies: 32.397408 
os . +++! Ft. of H2O (39.2°F.)....... 32.8093 Sf MR nacht: os Miles (ht aaa eet 37.282272 
* eae!| Insiof sl gi(32°K.) ete ttt 28.9590 Se pained 3 Milos/minary tan ceity tes 0.62137119 
4 --+-| Pounds/sq. inch.......... 14.223343 Kilovolts/em......... Abvolts/cmuer neers 1 X 10" 
Kilograms/sq. meter..| Atmospheres............. 9.67841 x 10-5 ST ES ee Microvolts/meter......... 1X 10" 
: Sal Baretta dey tee dderase: ath ten. 9.80665 x 10-5 4 -++ses+++| Millivolts/meter.......... 1 X 108 
.-| Dynes/sq. cm............ 98.0665 Ae tees ae Statvolts/em............. 3.335635 
‘ ..| Ft. of H2O (39.2°F.)....... 0.00328093 GREER Boe Volta/inohidigec cranes + 2540 
4 --| Grams/sq.cm............ 0.1 Kilowatts: pa scce aces. Bitras/hras.cctounnr seco « 3414.43 
ts =. || Iny of He.i(32°R:) ote 0.00289590 + eee Bue ST,) /bragecsrete,.)| ofl 2.89 
p --| Mm. of Hg (0°C.).........| 0.0735559 ..eess.s.| Betsu. (mean)/hr..........| 3409.52 
as ..| Pounds/eq. ft.............| 0.20481614 a Sere se Acie <1 Bs. €0s (MORN) AMIN, ..4c¥e sere 56.8253 
‘t --| Pounds/sq. in............ 0.0014223343 fe Any eit elated B.t.u. (mean) /sec......... 0.947088 
Kilograms/sq. mm. ..| Pounds/sq. ft.............| 204816.14 HU aii) «i Cals, gma (mean) / hres = 6 859184 
3 -++| Pounds/sq. in............ 1422.3343 Se oretaoey:-2 | Cale onms,(mean)/minad 14319.7 
i - ++! Tons (short) /sq. in........| 0.71116716 s Nopeneeees.- «| Cals, gm..(mean)/BeC.00.).x-. 238.662 
Kilogram sq. cm..... Pounds sq. ft............. 0.0023730360 ey erdeator mss. 2 «| Cal. hou (mean)/br sc... >: 859.184 
Ms site|) POUNGB'AG.GN Asgeg sacks a. 0.34171719 Cal er yee eae Cal., kg. (mean)/min...... 14.3197 
Kilogram-meters. .... B.t.u. (mean).............| 0.00928776 Sey. tet Pen Cal., kg. (mean) /sec....... 0.238662 
ES NT 2 Cal., gm. (mean)..........| 2.34048 x ememeaeds. «| Cuniti-atms/Drstiaaas des 1254.70 
Tie ners eae Cal kgatmean rs asare do. 0.00234048 w tghejate <i) EO ES/BOOs clerks eats s aerate 5 1 X 101° 
10 hone panos Cu. ft.-atm...............| 0,00341790 o..s..se+++.| Foot-poundals/min........ 1.42382 X 10° 
Lie dani aae he Dynes-em................ 9.80665 X 107  .ses.+++++.| Foot-pounds/hr...........| 2-65522 x 108 
La eae Erge eet caieaids « «9.80665. 5¢ 107 ts pWleetak= oo 1<-5, <i MOOt=POUNGS/ MiNi ie ses )0 5s 44253.7 
een cxits. yi Foot-poundals............ 232.715 4 sleek -.0) MOOt-POUNGS/BEC...015. 5.010 6.5 «> 737.562 
A a Foot-pounds..............| 7.23301 at Papemen: above +. || GFRM=OM. /800 oy cisinys, ae sls's 1.019716 X 107 
PRY byt sayeiri 9. Gramzom\ eteonets dean 100000 * Horsepower........-.---- 1.34102 
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CONVERSION FACTORS (Continued) 


To convert from To Multiply by To convert from To Multiply by 
Kilowatts............| Horsepower (boiler)....... 0.101942 Lamberts........---. Candles/sq.cm........... 0.31830989 
“ ds et .| Horsepower (electric)...... 1.34048 Se lt Rh ce ee Candles/sq. ft Seale eee 295.71956 
as ..| Horsepower (metric)...... 1.35962 oO Dgicouthnageee Candles/sq. inch.......... 2.0536081 
is b-|/Joules/hr aqeeee eek: 3.6 X 108 AOD MG An itera tse cs Foot-lamberts............ 929.0304 
“ .| Joules (IST.)/hr.......... 3.59941 x 108 Se Rca ts Acar koe Lumens/sq. cm........... 1 
ue oi Joules/secercer array i's] L000 Lasts (Brit.)......... Litera... 01 3 oe e teara ete OOD SE tm 
“ ..| Kg.-meters/hr..........-. 3.67098 x 105 Leagues (naut., Brit.).| Feet=:..).0-...00 se een. mee 18240 
“ ..| Kilowatts (Int.).......... 0.999835 2 Kilometers............... 5.559552 
“ Pere eee Watte (Int. naan stt st 7) G00.0d0 = Leagues (naut., Int.)...... 1.0006393 
ci aadeee B,t:u;/btiee sade ee) | 0414.99 * Leagues (statute)......... 1.151515 
mata alg a pee (IST!) /hr........+- 3412.76 “a Miles (statute)........... 3.454545 
CC lalla oti eR B.t.u. (mean)/hr.......... 3410.08 Leagues (naut., Int.)..| Fathoms................. 3038.0577 
Se ass B.t.u. (mean)/min........ 56.8347 "s Feet. .¢...0c0 Ss. 000) Ae 18228.346 
SE pea pl ey AE B.t.u. (mean) /sec......... 0.947244 *s .»| Kilometers...20: 90? os . biee 5.556 
se .| Cal., gm. (mean)/hr.......| 859326 ms .| Leagues (statute)......... 1.1507794 
LO pe isheleehe inh oe Bab Cal., gm. (mean)/min...... 14322.1 “ Miles (statute)........... 3.4523383 
IS chalalaieete Cale hor/brae cc css « 860.563 Leagues (statute)... .. Fathoms.¢. ie) 240s 2640 
ashi Seca Caly kg. (IST.)/hreen.. 860 a ate F Feet... 5.0422) See 15840 
ae .| Cal., kg. (mean)/hr........} 859.326 a .| Kilometers 4.828032 
CO Realtree Cu. cm.-atm./hr.......... 3.55351 x 107 “4 .| Leagues (naut., Int.)...... 0.86897625 
SUE mee eek Guaft-atm./nras eek 1254.91 ST OO OOP. Miles (naut., Int.)........ 2.6069287 
St aes Ergs/80C 3.05 tents tees ss 1.000165 x 1010 ae .| Miles (statute)........... 3 
Ne Da RG rae Foot-poundals/min........ 1.42406 x 108 Light years.......... Astronomical units........ 63279.5 
lima e Wepre Foot-pounds/min......... 44261.0 #0) DRE yao a Kilometers.'.% ’. S03 fae 9.46055 x 10!2 
OE a ee Foot-pounds/sec.......... 737.684  » DRAMA Rm. Miles (statute)........... 5.87851 < 10!2 
 apapaauls Sinn, Ao Gram-cm./sec............ 1.01988 x 107 Lines.....¢0.6 000%. «| Maxwelle... .S2oe see 1 
dil Garo] NA Horsepowerzee eae ss 1.34124 Lines (Brit.).% 2... Centimeters.............. 0.211666 
Se ee, Horsepower (boiler)....... 0.101959 $0 WER POR Inches... 027... eae 0.083333 
Li patel rae Horsepower (electric)......| 1.34070 Lines/eq. om.........| Gausses............5.0.- 1 
<A Sao, Horsepower (metric)...... 1.35985 Lines/sq. inch........| Gausses................-. 0.15500031 
BER bs onan ois Voules/ Dera nes tear tic 3.60059 x 108 oe vee... .| Webers/sq. inch.......... 1 X 1078 
Tae ant Joules (Int.)/hr...........| 3.6 X 108 Links (Gunter's)...... Chains (Gunter’s)......... 0.01 
Ph dete ae Kg.-meters/hr............ 367158 PAL a RDS Yo Feet... cscs eee ae ee 0.66 
pean Ppeglhte * re Kilowattecm oc ceo ace. 1.000165 6 OTE SS Feet (U.S. Survey)........} 0.65999868 
Kilowatt-hours....... B.t.u. (mean).............| 400.52 SQM TRS 8 Inches... ..3:.. 207 eee 7.92 
ee BEET. Cal., gm. (mean)..........| 859184 i) ee Meters...) oo See 0.201168 
& .| Foot-pounds..............| 2.65522 « 108 eS ee Miles (statute)........... 0.000125 
eH root Hp.shoursie.cc sch oc vans 1.34102 SPT GEE ae: Rods. «3... 0505: 40..9 ee 0.04 
oh | SOULS Ane eter hier e 3.6 X 108 Links (Ramden's)....| Centimeters.............. 30.48 
oe ‘| Kgsmeterss.eote. sc. 367098 a Chains (Ramdens)......... 0.01 
.| Lb. H20 evap. from and at as Feet.:,:..3. eee ee 1 
212°F..................| 8.5168 a .| Inches.i:.% Sascha eee 12 
My si WattehOUrsaetsecs oct. 1, 2000 Liters 5) iene ee 3 Bushels (Brit.)........... 0.02749617 
as .......| Watt-hours (Int.)....:.... 999.835 185 alas cM Bushels (U.S.)............ 0.02837759 
Kilowatt-hours (Int.).| B.t.u. (mean).............| 3410.08 CO ode ee a os Cu. centimeters...........|1000 
3 .| Cal., gm. (IST.)...........| 860000 HY Sah, Cn eee ° Cu. feet; ot) .8.5. oh See assaia eon 
¢2 .| Cal., gm. (mean)..........| 859326 Sh ar Re tS Cu. inches: (4 eae 61.023744 
< .| Cu. cm.-atm..............]| 3.55351 X 107 oe Te, SRE Cu. meters ere a eee 0.001 
a py .Gus ttren tian een ie, 1 24.01 st 02. GOO ta Cu, yardegs:c2:%,: eee 0.0013079506 
us .| Foot-pounds..............| 2.65566 x 108 Ce ies Ae Drams (U.8., fluid)........ 270.51218 
% Hyp; HOure sone tee ae 1.34124 ot en en ge Gallons (Brit.)............|0.2199694 
Joules ye rein Mires aa, 3.60059 x 108 ae EARNER Rok tic hogh cl ge Gallons (U.S., dry)........]0.22702075 
c Joules (Int.)...... ...| 3.6 X 108 i) See Oy Gallons (U.S., liq.)........ 0.26417205 
Kg.-meters............... 367158 “OL Gills (Brit.):......:..-. . 7.039020 
Kw.-hr./gram...... Bitzu/ibse eee 1.54876 X 108 i — ERIE Gills (U.S.)..29.0..2.% «ics SSS OSS 
ae: = B.t.u. (IST.}/Ib...........] 1.54774 x 108 Pe an ele ase, Sixt Hogeheads: :@4'2 2 3. 0.004193212 
es : pws (mean)/Ib.......... 1.54653 x 108 ty oo ee oR eS Minims (U.S.)...........- 16320.75 
. ipeesgecy ne gm./gram........... 860421 8 As Ounces (Brit., fluid)... ....]35.19510 
¢ : es ee ete! a ah aed snes : A wits eee Ounces (U.8., fluid)....... 33.814023 
ye naires: : <a ve rae ac Bed? SAN ea. X10". fh ee See Pecks (Brit.) 3? 220". ne 0.1099848 
i ‘ ewe nit HA | ts Anarene ae MS Mae chee ee oe Pecks (U.8.)......:-+-+++ «102135005 
. ae Pheer R ee Meee , At Bore Bi Pints (Brit.).....0..:... 2] 15995756 
blot OKO oii in ic “6 X 108 1 a a aes Pints (U.S., dry)..........| 1.8161660 
Knots (Int.) ot De ak Cim./sec....... ..| 51.4444 0 SARE A en Pints (U:83 lig:)?. arn acne 2.1133764 
ie Seam: Foot Soe feces Aetna .| 6076.1155 {YER Quarts. (Brit.)............ 0.8798775 
eee eet/MIn ce ee 101.26859 0S OT RSS Quarts (U.S., dry)........ 0.90808298 
| Demexe 2 Feet/eec........ 05000... 1.6878099 “01S ee eee Quarts (U.S., liq.)......... 1.0566882 
wm OUCH ea peaeya Pitt e eee ees 1.852 Liters/min........... Cu. ft./min.............-.] 0.0353147 
if eee Ere ha So bineepepour 30.8666 | Jee Cu, {t;/se0 8/07 Ree ee 0.000588578 
vs a (aha ene reals eat 0.514444 + ee .. Gal. (U.S., liq.)/min...... 0.26417226 
8 gre osoe nae Miles (naut., Int.)/hr...... 1 Liters/sec Cu. ft./min 2.118880 
bee: aS Milas (statnteline io ot | tao? rl BERN 's le . ft. Wh aides alee ae 
i, Ee MI, Se... S. Shc Cus ft /nagcs shia coats 0.0353147 


CONVERSION FACTORS (Continued) 


To convert from To Multiply by To convert from To Multiply by 
Liters/sec............] Cu. yards/min............] 0.0784771 Meters, . sonagee ft». Links (Ramden’s)......... 3.2808399 
OM Tae avoaas Gal. (U.S., liq.)/min...... 15.850342 95 2 eer s, |. Megameters.............. 1 X 10-8 
ce Karta crs Gal. (U.S., liq.)/sec....... 9.2641723 MEO ont +5 AR ots RIS Miles (naut., Brit.) ....... 0.00053961182 
Liter-atm............ Bot Ab ccc et SRS 0.0961045 SOE cheats SEE Bis Miles (naut., Int.)........ 0.00053995680 
Le MEE SEITE, §. 0% B:tsut (IST) een eerie. 0.0960417 Se feccieh ete MOORE: Boi Miles (statute) ........... 0.00062137119 
SS BERGER i> B.t.u..(mean)s). preset cc. 0.0959664 SNOT + oe ee Millimeters...............] 1000 
SUV LOLE EAI, be Cal. qnveinGRh Sees} es 24.2179 OO sro SetENE. bc\0 Millimicrons..............] 1 * 10® 
BERGE. Cal., gm. (IST.)...........| 24.2021 oOo arclstegt SOM. Fs, Mile soca enero oc ete <3 39370.079 
Seis ae Cal., gm. (mean).......... 24.1831 EH: ATES) 5 CRE Rodayecicmncne * meebetdion << 0.19883878 
te Pig Se Sis Cu. ft.catm:.ceo.etiee 6 ou 0.0353157 eis Pon ttaitcyeccacys Bobs 4 Yardsijet o-snhides antiitat. < 1.0936133 
OM GRE bes Foot-poundals............ 2404.55 Meters of Hg (0°C.)..| Atmospheres............. 1.3157895 
Nam PRG Se Foot-pounds.............. 74.7356 ° ..| Ft. of H2O (60°F.)........ 44.6474 
Ge Soe beaeatie oh tae Hp.-hours;...e)nee ns) 3.77452 X 10-5 Uy In. of Hg (32°F.) .j050:... 39.370079 
6 0 BERET TOR, 2. Joules tw 8)..a Ae: 2 es 101.328 us Kg. /eq.icm.. 2. aaandaden<: 1.35951 
iy Joules (Int.)...... 101.311 . as Pounds/sq. inch.......... 19.3368 
ft Tah one Kg.-metersoo20 2d os. 10.3326 Meters/hr........... Feet /brimatt. we adoatate «. : 3.2808399 
Sg) OTL Rye scree are Kw.-hours$ sic: 8078... 2.81466 X 10-5 Ce eases ic) fe Oe Or F eet / MIN 5.</ectoucaarorstselos,<-¢ 0.054680665 
Liter-atm. (lat. 45°)...| Joules................... 101.323 So (PARSER... Knots, (Ints) jess razjseyeysie i « 0.00053995680 
Lumens: . iret scree a0 Candle power (spher.)..... 0.079577472 eg) tee MARIO bis. 3 Miles (statute)/hr......... 0.00062137119 
Lumens (at 5550 A) oo | Wattaisc20.h. SRR 5 0.0014705882 Meters/min.......... Cty SeC sara sine’ earths 6.0% 1.666666 
Lumens/sq. cm....... Lambertac. aos sot... 1 be Feet/ minis. gious aasiiele.<: 3.2808399 
SU SGN TARAIET. 5 ut Phot «055.355 See OR css 1 wy POE Sf. « «|| eet /860 sahoctigs aartitetes «.« 0.054680665 
Lumens/(sq. cm. X of pee -(,.c| Milometers/hrisawsisape tes. 0.06 
steradian)......... Lamberts sie ihiet Os. es 3.1415927 ee ens Pic Knots (Int.)..............| 0.032397408 
Lumens/sq. ft........ Foot-candles............. 1 re Miles (statute)/hr.........| 0.037282272 
ss 5 Foot-lamberts............ 1 Meters/sec.......... Meet /minicc.n. voc doneitats.s.3 196.85039 
fe .......+]| Lumens/sq. meter......... 10.763910 oO. WERE. STSEk, «. Feet /8escint .ficld > ronald ss. 3.2808399 
Lumens/(sq. ft. X Bo rcateen, oar Kilometers/hr............ 3.6 
steradian)......... Millilamberts............. 3.3815822 0 | 5 HOSBEL.s.. Kilometers/min...........| 0.06 
Lumens/sq. meter. ...| Foot-candles............. 0.09290304 ie pee f-1..«/- Miles (statute)/hr........ 2.2369363 
Gs ....| Lumens/sq. ft............ 0.09290304 Meters/(sec. X sec.)..| Kilometers/(hr. X sec.)....| 3.6 
‘ sptanal| PROCS A Rhaaeietne eaters lec. 0.0001 4 ..| Miles/(hr. X sec.)........ 2.2369363 
Lux eee As one Foot-candles............. 0.09290304 Meter-candles........| Lumens/sq. meter.........| 1 
nO 5 AER srahe Lumens/sq. meter......... 1 Mhoss..G22.88808,0.\.,<.< AbmhOss. .terligathitites « 151059 
het tees MAM airs fanee Phote ae eee Sokras 0.0001 1) SRLSTCRES. Oi... Cgs. units of conductance. .| 1 
tt 53 BECCRED-}....< E.M. cgs. units........... 1X 107° 
Maxwells... 205.60 E.M. cgs. units of induction 8 ne mastering 55, C@8. UNItS. ..., nine -fs,0: 8.987584 x 101! 
fluxs, SRSA. 1 mS Aenean 5 6 Roe MihosCImts) tsassocksterslt here. 1.000495 
MM Pad br cvarerahatenste E.S) cgs. unite..207...0 7... 3.335635 & 10711 SON Salas sce a hens Mks. (r or nr) units....... 1 
Feat ee ee Gauss-sq.cm............. 1 ; yr ao, OE Obms rien cishisteebachir «. 1 
fe © Wigton ack eee Lines ii iiivectaee AEM leo. i Bt SOMO ECE, <5 fants Siemen’s units............ 1 
a Ce Maxwells (Int.)........... 0.999670 OS ee OBRER Lhe e Statmhos:. cci..natideatsl-..« 8.987584 X 1011 
A hey cco Se Volt-seconds.............. 1 X 10-8 Mhos (Intz)i$3633,4./.... | Abmhosinwuscecjasrosen «;...- 9.99505 X 10-10 
Ee DSc torirs Webers.ciet sere. 1 X 1078 2 tI EPG, | MD OR 5.5: store cao exe fs) snedeist sys, 0.999505 
Maxwells (Int.)...... Maxwells). 7etiet 3. 1.000330 Mhos/meter......... Abmbhos/oemiicjcaniscoe-i- << 1X 1071 
Maxwells/sq. cm..... Maxwells/sq. in.......... 6.4516 SO PARI ARS, ou Mhos (Int.)/meter........ 1.000495 
ide Le hae Maxwells (Int.)/sq. cm... .| 0.999670 Mho-ft./cire. mil..... Mhos/om 24 saath acts... 6.0153049 x 108 
Maxwells (Int.) /sq. Microfarads......... A bfaradsg.cc «ahs aretdeias 1 X 10715 
cm................| Maxwells/sq. cm.......... 1.000330 10" BRAORK Eh. Parads sass. S6,anseer eens « TS Ke105* 
Maxwells/sq. inch....| Maxwells/sq. cm.......... 0.15500031 We PPEANE AS. Statfaradas soca tngespt ccs: 8.987584 x 105 
Megalines............| Maxwells................ 1 X 108 Micrograms.......... Grams: Ae ontaetadh ns AalOge 
Megmhos/cm........ Abmhos/ontaqege ete... 0.001 ss BOWS 3. Milligrams... .ceniiwee.. «- 0.001 
eR eon Megmhos/inch cube....... 2.54 Microhenries$eaAe.1. - | (HLCDTIeS cc, «a1. eile aie as, s 1 <X 107° 
RS beans (Microhm-cm.)~! 1 es ate Stathenries......5........ 1.112646 X 10718 
Megmhos/inch....... Megmhos/em............ 0.39370079 Microhms........... Abohmasis@iclstiamnmets.,. »» 1000 
a MANE les (Microhm-inches)~!....... 1 ee Oe a ee Megohms. ¢ :tusi3. iio io ss 1 X 1072 
Megohms............ Microhms a. oisse PN ace 1 X 1012 SU OR NOS toso « Ohms iiccas Simhat dos 1G 0-8 
a Ohms....... 1 X 108 Og Bei ca AS § Statohms....: aati... 1.112646 X 10718 
SCaMPENOR sohoh oha''s: nxetsdate Btatohmieixs%. 7. Piles). 1.112646 x 10-8 Microhm-cm......... Abohm<cmiicsi Sstesedives 056 1000 
Megohms-!.......... Micromhos............... 1 CI eee F).\ 1 2 ae Cire. mil-ohms/ft......... 6.0153049 
Moterss joi svc scele one Angstrém unite........... 1 X 1010 4 00 0.).....|| Microhm-inches.anecah...- 0.39370079 
MeO ote Ace EES eae Centimeters.............. 100 8 FAL Sone Ohm-oms oh aah tastes 3s 1 xX 10-6 
Be Adu Sinan eee Chains (Gunter’s).........| 0.049709695 Microhm-inches...... Circ. mil-ohms/ft......... 15.278875 
FF See Cakes i Chains (Ramden’s)........| 0.032808399 SEARED. 0s Michrom-cm............. 2.54 
Ce eT ee eget Fathoms tet ts Sots. 0.54680665 Micromicrofarads....| Farads................-. 1 xX 107" 
1 ee |) PRE ae Abs te ae 3.2808399 Micromicrons........ ngstr6m units........... 0.01 
SO <OO EGG Oe Feet (U.S. Survey)........| 3.280833 18 TVCPRL D1 ..0:¢ Centimetersieo) eicia/s.)..: 1 X 10710 
Se ON Aosta AAE Furlongs 22200 Wea... 0.0049709695 Sey ARADO... 32 Inchess.(einidartt aiisecitets « 3.9370079 < 10711 
A 2 SGaretaeee foots! Sinbad e Tncheashe Pane ROGHe aisles 39.370079 SOS VEC... «3 Meters:..6feuek d-ncts:).-. 1 X 10713 
Oe MTs falc s coca M vtebet d Kilometersienesn-F 018 4..).... 0.001 HERRON D.).. .:< Microns').c hha Rigite ss 1 xX 107% 
ih ~ - RA OS Links (Gunter’s).......... 4.9709695 Microns............. Angstrém units........... 10000 
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CONVERSION FACTORS (Continued) 
$$ 


To convert from To Multiply by 
Micronssec values: Gentimoters ssc cssrsies <3.-% 0.0001 
66. REO eS os Becton te are tone ass 3.2808399 x 10-¢ 
8 Pe Reto Inches sane et oe ot oho bisa 3.9370079 X 10-5 
Oe Ere nitels:%s.'s (Meterstin.w-ircne ene tte. bs.s 1 xX 10-6 
OPED Ea fies > a's Millimeters...............| 0.001 
be heb Hci teh as Millimicrons, 3:22.’ 1% 1000 
Miles (naut., Brit.)...| Cable lengths (Brit.)...... 8.4444 
re | Mathom6sate sce oe cates. 1013.333 
a Feet orc Peer eens 6080 
u Evy. |[PMetere dnttta sass eleetee bere 1853.184 
ae ...| Miles (Adm., Brit.).......} 1 
or ...| Miles (naut., Int.)........ 1.0006393 
i bis | eMiles (atatute)inn ce ts... 1.151515 
Miles (naut., Int.)....| Cable lengths.............| 8.4390493 
us Pathomsien.t cde eres 1012.6859 
us PEs «|| POO tara terete cee Nene ook 6076.1155 
" ....| Feet (U.S. Survey)........ 6076.1033 
ae eet dlometers: aise cere octet. 1.852 
fe ....| Leagues (naut., Int.)...... 0.333333 
= Sia ate| MIOLOPE: adden omtes eeiitss «sf LOOL 
sl ....| Miles (geographical)....... 1 
ut ....| Miles (naut. Brit.).°...... 0.99936110 
mn ware all) Miles (etatute)o.peate ono 1.1507794 
Miles (statute)....... Centimetersst) 7208s 3.5. 160934.4 
TSR aN OE Eee, Sirs Chains (Gunter's).........| 80 
WS indenter on Chains (Ramden’s)........| 52.8 
o Wala syetatal]| POOU seiatcrahinca a bee Wiekecnit ds wise 5280 
Ab ee ih, Feet (U.S. Survey)........ 5279.9894 
Se eraad nan Furlongsinse ries eta 8 
Oe cechste Inches sfocnn stents sen 63360 
MU 5) S Kilometers venras 2 otter. cas 1.609344 
a Scar Lightiyears... deceit. nef bee Ol Ll > 10s 
SS a PR 2s Links (Gunter’s).......... 8000 
esters Meterssae ajo. fae sete «bare 16001344 
fy Oe as Miles (naut., Brit.)........| 0.86842105 
se -| Miles (naut., Int.).........| 0.86897624 
5 gaeaee taht ats Myriameters..............| 0.1609344 
th Pe POLED BS) Rods.c cyte tar eels 320 
a Yards PLR trees TOO 
Miles/briae nants Cmi/seernse Sate teers... [44.704 
iE Bees a, Feot/hrtisitece pet ace 5280 
i} Keet/min* ers beni «1 88 
LO RE Cuetec nen oe Feo ti/sec striate ee ae © ws 1.466666 
1 By PRP eA ch Kilometers/hr............ 1.609344 
“ eet ..| Knots (Int.)..............| 0.86897624 
ee Dot cue dor |: Meters/minwenm@ ntsc 26.8224 
S| SM kta ci Miles/min................] 0.0166666 
Miles/(hr. X min.)...| Cm./(sec. X sec.)......... 0.7450666 
Miles/(hr. X sec.)....| Cm./(sec. X sec.)......... 44.704 
- .| Ft./(sec. X gec.).......... 1.466666 
as ..| Kilometers/(hr. X sec.)....| 1.609344 
i -...| Meters/(sec. X sec.).......| 0.44704 
Miles/min 3.7 ices <ci| | Cm./ 860 ic nA ee, 2682.24 
ee ee he Feet /brin ac isc chi 316800 
SSHRC Rea pat avs Feet/sec...... Main Al OS. 
ROT ics oe Kilometers/min...........| 1.609344 
beter te ty ae Knots (Int.)..............| 52.139074 
Bs eae ae Meters/min..............| 16U9.344 
OS A DIRB A Sid osetis Miles/hr.....¢ eet... 60 
Millibara... poeta. Atmospheres...... ... | 0.000986923 
Sh ROR Bars eisai tet ins 0.001 
ME ice er Baryes Be PR tore |p LOO 
oe eo ee Dynes/sq.cm............ 1000 
ae Grams/sq.om............ 1.019716 
a3 he MET In. of Hg (32°F.).........| 0.0295300 
Rhone ie Pounds/sqi ft. eee ee. 2.088543 
ea ie MORN =. peat InchaakeeenA. 0.0145038 
€ Welsieireainie si= CALALS (1877) sense. |... (0.00487 1 
in -| Carats (metric)........... 0.005 
pr a one Drams (apoth. or troy)... .| 0.00025720597 


-| Drams (advp.)........ 


* Density of 1 gram per milliliter of solvent. 


. | 0.00056438339 


To convert from 


“ 


Milligrams........... 


Milligrams/assay ton. 


Milligrams/inch...... 


“ 


Milligrams/kg........ 
Milligrams/liter...... 


Milligrams/mm...... 
Millihenries.......... 


Millimeters of Hg 


(O°C.) Sei ete teis 
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To Multiply by 
Grainis sss d:e08 Sone 0.015432358 
Grams ...ccams shee «ae ee 0.001 
Ounces (apoth. or troy)....| 3.2150737 « 10-5 
Ounces (avdp.)........... 3.5273962 x 10-5 
Pennyweights............ 0.00064301493 
Pounds (apoth. or troy)... .| 2.6792289 x 10-6 
Pounds (avdp.)i: ...nneeee 2.2046226 x 10-8 
Scruples (apoth.)..........| 0.00077161792 
Milligrams/kg............ 34.285714 
Ounces (troy)/ton (avdp.).| 1 
Dynes/cm.. .mihaca eee 0.980665 
Pounds/inch.2 3... 44408 ee 5.5997415 x 10-8 
Carats (parts gold per 24 of | 0.024 

mixture) 

Grams/ton (short)........ 907.18474 
Milligrams/assay ton...... 29.166666 


Ounces (avdp.)/ton (long). .| 35.84 
Ounces (avdp.)/ton (short).| 32 


Ounces (troy) /ton (long)...| 32.6666 
Ounces (troy) /ton (short). .| 29.1666 
Dynes/em.:..0200 90s 0.386089 
Dynes/inch ; - ssn 0.980665 
Grams/cm...:.......- 460 0.00039370079 
Grams/inch..:»...¢525ne 0.0001 
Pounds (avdp.)/ton (short)| 0.002 
Grains/gal. (U.S.).........| 0.05841620 
Grams/liter:..:)..5..aeereeree 0.001 
Parts/million*............ 1 
Lb. /ou, fticcicce sae 6.242621 x 10-5 
Dynes/cm................| 9.80665 
Abhenries, s.55i0.c0ne bie 1 X 108 
Henries.\:;2..:2tvinraneeee 0.001 
Stathenries:......... asnae-ee 1.112646 x 10-15 
Candles/sq. cm........... 0.00031830989 
Candles/sq. inch.......... 0.0020536081 
Foot-lamberts............ 0.9290304 
Lamberts... ss 0e0hee 0.001 
Lumens/sq. cm........... 0.001 
Lumens/sq. ft. ..2oe-. chee 0.9290304 
Cus em. 49h. Sn eee 1 
Curvy inchésah:.. see ee 0.06102545 
Drams (U.S., fluid)....... 0.2705198 
Gills (U:S.)i. alieetaad ee 0.008453742 
Litera... . « «assavermenercd aaa 0.001 
Minims (U.S.). acta ee 16.23119 
Ounces (Brit., fluid)....... 0.03519609 
Ounces (U.S., fluid)....... 0.03381497 
Pints (Brit;)s «<ivnteniat coi 0.001759804 
Pinta! (Us8.y liq.)is.<1.6 eae 0.002113436 
Angetrém Unite) awongld <br. 1 xX 107 
Centimeters. o.cmcadh as 0.1 
Decimeters,.. cman ne 0.01 
Dekameters):0)nnrantmee 0.0001 
Feetisi.. duascbaseeae mee 0.0032808399 
Inches: .4,..aresinoxitactioe 0.039370079 
Meters .| 0.001 
Microns...... .| 1000 
Mills. 5, .,..0:.8,s ager See 39.370079 
Wave length of orange-red | 1650.76373 
line of krypton 86 
Wave length of red line of | 1553.16413 
cadmium 
Atmospheres............. 0.0013157895 
Bars ove iss vys.cd'e & aeneyytiele sell OM eee 
Dynes/sq.cm............ 1333.224 
Grams/aq. om:.. . omeu as 1.35951 
Kg. /aqy meters os) cae oe 13,5951 
Pounds/sq. ft........-.....| 2.78450 
Pounds/sq. inch.......... 0.0193368 
Torrs. estas insets ee 1 


CONVERSION FACTORS (Continued) 


To convert from To Multiply by To convert from To Multiply by 
Millimicrons......... Angstrom Unita MAM cies 10 Oersteds,.i5is:0% cies bios Gilberts/om.............. 1 
Ste aa a Mae oe Centimeters.............. 1x 107 a AD Na Tee Oersteds (Int.)............ 1.000165 
18 OUST ata Inchest¥.s/t.natiand LPPAE Soe 3.9370079 x 10-8 Oersteds (Int.)....... Ocrsteds §. 33s. ode deen 0.999835 
io ROS a tans Microne3i) oes bts Flaws 0.001 Obma.,...40% Sera ce Abohmas...5 3. srergtitlet.. |... 1 X 10° 
Cog ren ene Millimeters.............. 1 xX 10-8 a Ae tr eset yahe Cgs. units of resistance 1 
Milliphots........... Foot-candles............. 0.9290304 #8 dense tt aes fesse Megohma; 2: sitcrni..:... 1x 107 
8e RR a Nahe starits Lumens/sq. ft............ 0.9290304 COE euertocrecta inant tee Microhmsissen ss cietes 1 X 108 
Oe PP See 6 Ss Lumens/sq. meter......... 10 Se rind 1 2 Gee Ohms (Int.).iistsiinacn |... 0.999505 
Se ta eee Luxe cide QQ da sic 10 Ht ar Me BEA ae foccs Statohmea sient?) Kaaneok 1.112646 « 10713 
Seatac aa aca Phots........ .| 0.001 Ohms (Int.)).02G.)...... Ohms: sienna} accedh:... 1.000495 
Millivolts Statvolts . | 3.335635 x 10-8 Ohms (mil, foot)..... Circ. mil-ohms/ft......... 1 
8 BRO RS shsiter VOl8 sic sciccvcusiort eM SNORE obec 0.001 Ai Awe Ohmcontx5 shes: cs e 5: 1.6624261 x 1077 
Minims (Brit.)....... Cusom sash See cis 0.05919385 Obm-eom eric. usec ears Circ. mil-ohms/ft......... 6.0153049 x 108 
SO a RAD Sec Cu. inches 6.2% oeteul...... 0.003612230 hee ne tS Are Microhm-cm............. 1 X 108 
eh) os FS eee Milliliters:..<..0.tleul-ts. <0 0.05919219 ss wslttiete, >.0.»i| Oh m-inchesstceimetchivare oy 0.39370079 
SN ETO IO ous Ounces (Brit., fluid)....... 0.0020833333 -Ohm-inches #EGGdE Obm-omisfetrell 3 atadindte® 5.0 « 2.54 
WE ot ane Scruples (Brit., fluid)......| 0.05 Ohm-meters......... Abohm-om,..\...:sistelaetio’ 5.010 1 X 101! 
Minims (ULB) AO os Gu. Oma ce ac Beas wee 0.061611520 RN E.M. cgs. units........... 1 X 101 
REC aes Cu. inches...............| 0.0037597656 i ....+....| B.S. ogs. units............] 1.112646 X 107-10 
We ok 4 3 ee Dramas (U.S., fluid)....... 0.0166666 ee ermene <n Mks. unite.;.....Getvel s.0 1 
Sees ee WA ccs Gallons (U.S., liq.)........ 1.6276042 x 10-5 be nd) ESRB. Statohm-om .wantviie sce se. 1.112646 X 10710 
2 St ae ee Gills ((U.8.) ...c.,cteld- ou. - 0.0005208333 Ounces (apoth. or 
RECA... Liters 6soi5/ nee ee lo «,s 6.160979 x 10-5 troy) Gaeta ctesinah §.:...|) Dekagrams.. .f3'.tmiasie 5.0. 3.1103486 
Se ORE os Milliliters...:.....0......- 0.06160979 ce Dramas (apoth. or troy)....| 8 
Ae ae Dee Ounces (U.S., fluid)....... 0.002083333 Drams (avdp.)............| 17-554286 
OTP Peete hs) «:« « Pints (U.S., eae ; 5 abn crs, os 0.0001302083 5 «| Grains cart emenmratlsit. » 480 
Minutes (angular)... .| Degrees.. .........| 0.0166666 a Gramsss f27-3Riestesore ft. 31.103486 
% te | Quadrante. cr oe 0.000185185 ze «|| Milligrams sf. alacoaere-y > 31103.486 
“4 eas +) Radians, chonoce.nieeb.-,:, 0.00029088821 a -| Ounces (avdp.)........... 1.0971429 
“ ....| Seconds (angular).........| 60 s Pennyweights............ 20 
Minutes (mean solar).| Days (mean solar)........ 0.0006944444 ss Pounds (apoth. or troy)....| 0.0833333 
‘* Days (sidereal)........... 0.00069634577 re «|, kounds (avdp,)ineaekes o> 6 0.068571429 
as Hours (mean solar)....... 0.0166666 : .-| Seruples (apoth.)......... 24 
4 Hours (sidereal).......... 0.01673 2298 MS «|; Cons (short) gacesmitos.5.s > 3.4285714 x 10-5 
Be Minutes (sidereal)........ 1.00273791 Ounces (avdp.) Drams (apoth. or troy).... 7.291666 
Minutes (sidereal)....| Days (mean solar)........ 0.00069254831 : Drams (avdp;)as).aiil- + << 16 
ss ....| Minutes (mean solar)...... 0.99726957 0 «1 Grains; safe meme test &..,; 437.5 
0 ....| Months (mean calendar)...| 2.2768712 x 10-5 ss Grams..:.¢icht:cuntemckh i ss 28.349523 
“ ....| Seconds (sidereal).........| 60 ss Hundredweights (long)... .| 9-00055803571 
Minutes/om......... Radians/om pac. enna: «s 0.00029088821 ee ..| Hundredweights (short). . . | 0.000625 
Months (lunar)....... Days (mean solar)........ 29.530588 is .| Ounces (apoth. or troy)....| 0-9114583 
“ ......| Hours (mean solar)........ 708.73411 ! ..| Pennyweights............ 18.229166 
dae aaa. Minutes (mean solar)...... 42524.047 as .| Pounds (apoth. or troy)... .| 0075954861 
ot Wineee BF... Second (mean solar)....... 2.5514428 x 108 flew ee be eye. s Pounds (avdp.)........... 0.0625 
SS betes... Weeks (mean calendar)... .| 4-2186554 ss .| Scruples (apoth.)..........| 21.875 
Months (mean Oe Ee IIe Tonsi(long)inthienitiee® 5. 2.7901786 X 10-5 
calendar).......... Days (mean solar)........ 30.416666 ae Tons (metric)............ 2.8349527 « 10-5 
Oe ee bad Hours (mean solar)....... 730 a | ee Tons (short)... -cksskt ts 3.125 X 1075 
i eer 38 ee Months (lunar)........... 1.0300055 Ounces (Brit., fluid) Cu. midgut eee eewitte.': 28.41305 
es ren OE... Weeks (mean calendar)... .| 4.3452381 us Cus inches satire ne 1.733870 
ie RS tes, « Years (calendar).......... 0.08333333 ts Drachma (Brit., fluid)..... 8 
Y Ores Ee... Years (sidereal)........... 0.083274845 ss .| Drams (U.S., fluid)....... 7.686075 
ae SOE Years (tropical)...........| 0-083278075 ce Gallons (Brit.)............| 0.00625 
Myriagrams......... Grama re tery ecenakh |: i 10000 4 «| Milliliters’. . ociaeseuatey et. 28.41225 
ee ey ee Kilogramsbactceurery ©: < |) 20. oF ee (Lie (Brit. lee mitt so. 480 
ee aes... Pounds (avdp.)........... 22.046226 i .| Ounces (U.S., fluid)....... 0.9607594 
Ounces (U.S., fluid) Cul..oms aos ene ts 29.573730 
Newtons............ Dynes as tome wishin: vintt 50 100000 i WCu. inchesiticeb april «3 1.8046875 
SDRAM Priel Shots oi:0 Pounds 0.22480894 G. ....].Cu. meters. . Se ae. | 2e907o7a0. x LOTS 
Newton-meters....... Dyne-0m  sivnctonpui(t > ss 1 X 107 i ..| Drams (U.S., ‘fuid). Ad os 8 
Cd SS POS es GYAM-0M sag cent es 10197.162 wt ...| Gallons (U.S., dry)........| 00067138047 
ag Kgi-metericn oh sco uckh p<: 0.10197162 aw .| Gallons (U.S., liq.)........ 0.0078125 
1 Eee ee Pound-feetstisics isciiecl- 0.73756215 us Gills (US. Monsey a: 0.25 
Noggins (Brit.)....... Gucm sts hoa isiate P..; 142.0652 ‘s = PLatere ae cet cceecn hones es katth as.5 0.029572702 
Ge ae ee Gallons (Brit.)............| 0.03125 a f..:|'Minims (U:8.) <cngesinieets «> 480 
4 pesee «2 Cilla (Brit ee edo evice:, + 1 " ....| Ounces (Brit., fluid).......| 1.040843 
“ tl Pinte £0Saaliadannseerc-- 0.0625 
Oersteds Ampere-turns/inch........ 2.0212678 vs .| Quarts (U.S., lig.).........| 0.03125 
cs .| Ampere-turns/meter......| 79.577472 Ounces/sq. inch...... Dynes/sq. Cm aceeienics 4. 4309.22 
es .| E.M. cgs. units of magnetic Le ae Fe Grams/sq. cm..........-- 4.3941849 
field intensity.......... 1 snes spine, Ses In. of H2O (39.2°F.).......| 1-73004 
i .| E.8. cgs. units............ 2.997930 x 10!0 eae CTE In. of H2O (60°F.)........ 1.73166 
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CONVERSION FACTORS (Continued) 


Multiply by 
i To convert from To 
To convert from To Multiply by 
: ini i ..| 9600 
Pinter Brita) ieeoge Minims (Brit.).. beeeeees 
Ounces/sq. inch...... Pounds /sq. ft........-... 9 in Je i Ounces (Brit.,:fluld) aaa 20 
*) WERE, Bounda/aat anc Heraee: ) dy " Pints (U.8., dry)oeeemneee 1.032056 
Ounces (avdp.)/ton aeeaee yd, hee Pints (U.S;, liq:)nentenene 1.200949 
aie) A, Bhi Milligrams/kg............ 27.901786 iS gobs Quarts (Brit) nani 0.5 
Ounces (avdp.)/ton aa i 31.25 £5 ORR tae a Scruples (Brit., fluid)...... 480 
(short) 76 Milligrams/kg.........--. : ae w. wiedrRehe, Bushels (:8,), acer 0.015025 
ndieiehe Ve. eee Seer ris. F 
Pace s.<c eo rae Centimeters. . Ah Aaait so 76.2 aaa ree ee Gisiccas "| 33.6003125 
ik aig eg Spee cutee eemee ur oeot "+. | Gallons, (U.8./dry)eanen 0.125 
40 ERROR tosh Chains (Ramden's)........ 0.025 geet pag eee i ae cesta 
Pee acy Moai Ses Stern rk Feats otiater stile panties Sree 2.5 ie ieee Litera f A 0.5505951 
ph ee UL aCe Handsiia nn sysmes vs an ee Tae Packs (U. s. sn -| 0.0625 
ONT oe CHA i bite Inches... rete e en ee eens aes Cuecentuen he ~ 05 
eich poh Ou arceee a Ropes (Brit.)............. 0.125 Sid eet ee "| Cusem.a aaeaeee 473.17647 
Palms .| Centimeters.............. 7.62 ints J-B. adn « Gu, fect, ee 0.008#%6080 
OE A erect akan Ts Chains (Ramden’s)........ 0.0025 i na? Cucin hc aan aais75 
HS MR Pid Ube Cublie..s.. aeaenmee fb. es ; OS ee ro 0 
: cake Ac NE 0.75 “ .| Drams (U.S., fluid).......] 128 
retail tg aR OR ih: RON a 3 PW LOE 5) Gallons (U.S., liq.).....--. 0.125 
eels pie Spee ee ee aay 3.08572 X 1013 iT ree age Gills (U:8.)' 43 faeeereeee 4 
ery Sol Berrie tlre aati a f. “ Liters, ..;.5 fl) gaa 0.4731632 
: ieee etree alk fa eae OLB Milliliters..:... «@unhaaane 473.1632 
Parte/million®. a ere beg eee ae 8s eines a Minims (U.8.) .vorcne eens 7680 
atari’ Grains/gal. (U.S.).........| 0.05841620 y ea for Ounces (U.8:; autdyoeeaaanenel 
gy aaa ae are eae. nit Z ssa Pints (Brit.).. 0) aeeehagae 0.8326747 
Pecks (Brien Bashels' (ich) oeeeeet aas ON DS Quarts (U.S., liqeertt Liege a 
Fits) ayaecteeers 0) Te lavas ; ¥ 
- me .| Coombs (Brit.)........... 0.0625 Planck's constant... . casino cc OOOH Eee wages : ie 
ne ER ete: o)| Olle: GIN a eaitdcothis Ott tere ee bins 9092.175 - a -seconds............. | 
dae Fak *- 54.8385 a . | Joule-sec./Avog. No. 
“ ; SLuen ie 7 he ce : ' ‘chau pan a a.00akieb aoe 
SF MT arehat (2 allons (Brit.)............ 
a aye'|| Alley (Brit) tts. nes eves. stars 64 Points (printer's) oe actin ai le eS paps 
‘ -| Hogsheads............... 0.0381 2537 clas. h, ae C8. ea, OPPO See pape 
lie me ohininciiee Kilderkins (Brit.)......... 0.111111 CN tg or: Paige 3 ur, 7 Sree x Patel 
id .| Liters... Mea OGL O20 Poines t ©. tetas ate ic, ue a ‘ 
a severe AO =f EE 1 sviacosity Fc eee 
i elses fate Ae aryie Fiat 4 Mae rr oe hon Tce bane Grams/(cm. X sec.)....... 1 
cf ....| Quarters (Brit., dry)...... 0.03125 Poise-cu. cm./gram,..| Sq. cm./sec.............+. es iste 
ig se || Quarts (Brit.).h cies. 8 Poise-cu. ft./Ib....... Sq: cm/sec. 2) Benen eae papel 
a sisal aisits|| Quarte!(U.8., dry) sean... 8.256449 Poise-cu. in./gram....| Sq. cm./sec... . 
Pocks (W. 8. sf aie Career Barrels (U.S., dry)........ 0.076191185 Poles/sq. cm.........| E.M. oe unite of s 
iti ebay Bushels (U.S.)............]| 0.25 mag ize Wer een ae 
Mere Be, Cupenie eee e 8809.7675 Pottles (Brit.)........ Gallons (Brit:) Pee aes i ies 
fe ere ent Cu. feet eee eee s| 0811114005 ud a hs priate scacicscls o peck 
yn Phelan ra kc Cus inchess Macfie shen 537.605 Poundalwsncvemen a dtr Dynes Free. PhP ne st peers 
tee Seid are reine Gallons (U.S., dry)........| 2 en ye ARE Grams teas 5 secon nee : anioaie 
Se em ae Gallons (U.8., ie al trees 2.3272044 tO) OP Roe Pounds (avdp.)........... . 
nelial gmetad rica acto Lite ‘ Ae 8.809521 Pounds (apoth. or 
Ye ee sneha Pints (U (U. s., lary “A eels troy)..............] Drams (apoth. or troy).... ae ates 
MO a3 to a Quarts (U.S., aryys arnt toes 8 an Drams (avdp.)).t7 0. ose 5 
Pennyweights........ Drams (apoth. or troy)... .| 0.4 “he Grains 727002.) Tete whey. Lea 
eta CR oe Drams (avdp.)........... 0.87771429 ce Sia rere cherie or: aiiad 
oer eee ees h Graine 08 AO 24 us ilograms. . ; | O- 
Sane Aer Grams 1.55517384 a Ounces (epoch or ‘oy bs “lng seat 
ee SE ryote Ounces (apoth. or troy)....| 0.05 a Ounces (avdp. neice A ot 
ee areas Ounces (avdp.)........... 0.054857143 cS Pennyweights............. a eiaane 
cadet ys art Are Pounds (apoth. or troy)....| 0.0041666 as Pounds (avdp.)........... ae, 
ep esiniyntironn bes Pounds (avdp.)........... 0.0034285714 a Scruples (apoth.).......... erent 
Perches (masonry)....| Cu. feet..................| 24.75 “ Tons (long)... -....-. +... pape ban 
Phot cuuuceree: Foot-candles..............] 929.0304 a Tons (metric)............ pipe A 
idan ccna re Lumens/sq. cm........... 1 - Tons (short).. ‘ , mee 
DSc ommneniigeic cr Lumens/sq. meter.........| 10000 Pounds (avdp.)...... Drams (apotht or oe 116. 
St Ut amthiseen cathe Lux 10000, 0 | ee Drams (avdp.):....+- 3:5 256 
Pioas (printer’s)...... Centimeters.............. 0.42175176 oe, Grains......5 <2. .00e eee 7000 7 
ee int te Inches a itiaarthe roe ts cc 0.166044 th aga ver oy Grams,..:. 0.50000 s ace 453.5923 
Pinte (Brit.)......... Cu. om... eee, 568.26092 US ae eee: Hundredweights (long). . . .| 0.00892857 
A ort eet Gallons (Brith ees.c ees 0.125 ae ae Hundredweights (short). . . 0.01 
PR cheer Gills (Brit.).............. 4 1 eee Kilograms)’, 000.00 hae 0.45359237 
Ses an eat Eee Gills (U.S )oioaivtce ict epee 4.803797 ee eee Ounces (apoth. or troy).... 14.583333 
SN cuptee bens Liters. -| 0.5682450 MS) erat Ounces (avdp.)........... 16 
* Based on density of 1 gram/ml. for the solvent, 
** See separate table of “viscosity conversion factors’. 
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CONVERSION FACTORS (Continued) 
————— ee eee 


* See also separate table of ‘‘viscosity conversion factors’’. 
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To convert from To Multiply by To convert from To Multiply by 
Pounds (avdp.)....... Pennyweights............. 291.6666 Quarterns (Brit., liq.).| Gallons (Brit.).. .| 0.03125 
i pd hye Ee OER Poundals. . . | 32.1740 ef Liters. . 2 FR -| 0.1420613 
as .| Pounds (apoth; or ops st 1.215277 Quarters (U.S., long).. Etiogrania? SIR CRs 254.0117272 
= Scruples (apoth.)......... 350 st .-| Pounds (avdp.).s sets <5 560 
W Bluse rata aes oe 0.0310810 Quarters (U.S., short).| Kilograms................ 226.796185 
Se Sk aati Asc ‘ons (long) oss. otek , -| 0.00044642857 s Pounds) cars aod Mewtie era 500 
as saat fe ODS (IMOtLIG)\e cee te reel es 0.00045359237 Quarts (Brit.)........ Cul om? a ane tet are 1136.522 
a el Meee Sy rey Tons (short).............:;] 0.0005 el candy se Cus inches 7 5 fn etre bare 69.35482 
Pounds of H:0 e .| Gallons (Brit.)............| 0.25 
evap. from and ES a ot Gallons (U.S., liq.)........ 0.3002373 
CT ad be Oe erens sie Bit.dPereewiteone ere bee 970.9 we ASS es Liters) ccc PRE tees 1.136490 
iy Bit. deCLS Ls) aes ere 970.2 pI at rar Quarts (U.S., dry)........ 1.032056 
ae B.t.u. (mean)......... .| 969.4 SE, WORE hos. Quarts (U.S., liq.).........] 1.200949 
< Joules tA Searels 1.0237 X 106 Quarts (U.S., dry)....| Bushels (U.S.)............ 0.03125 
he Joules’ (Int. )iteee oc ae estore 1.0234 x 108 a a Cus em favcavins aerate 1101.2209 
Pounds/cu. ft........ Grams/cu. cm............ 0.016018463 ss Cur feet ersiak Mme Ls .. 0.038889251 
Soc ee sa tr ee A Kg: /ousmeterser ete. 16.018463 & voit Cus inches treat iets Le. 67.200625 
Pounds/cu. inch......| Grams/cu. cm............ 27.679905 S ...| Gallons (U.S., dry)........ 0.25 
IE RAI, Shoe Grams/liter: 2 oe. ee. 27.68068 us .| Gallons (U.S., liq.)...:....| 0.29091180 
bes atte eae Kg./ou. meter, /.......... 27679.905 a Liters), 200.720 CR aia 1.1011901 
Pounds/gal. (Brit.)...| Pounds/cu. ft............. 6.228839 a Pecks (UB. eee iets 0.125 
Pounds/gal. (U.S., as +) Pints'(U.8: dry) facies «105-6 2 
lig’) Seepinciesc ac oets| GTAMs/CUs om 7..f eee sels 0.11982643 Quarta! (Ui82, lid.) .1-1-7-|| Cum ciennutel te eterehe tac 946.35295 
id Pe eee s| FOURGS/GUsftee ress He certs 7.4805195 ‘ Curticetidinaa. Senee bdo 0.033420136 
Pounds/inch......... Grams/om: «? S65 4. 178.57967 es Cusinchesties naa osks 57.75 
hit og tetetencneete ATi Gramis/fts scent eine. 5443.1084 at ..| Drams (U.S8., fluid)....... 256 
id ey ermine ot Grams/inch....... TAS hana 453.59237 se ..| Gallons (U.S., dry)........ 0.21484175 
See Oe oe Ounces/om 92 /8e% Se. ae 6.2992 ee ..| Gallons (U.S., liq.)........ 0.25 
CO hfe enbteat ies Aapin Qunces/inch,.] 2s ae she. 16 as ot Gilla"CUCBe) 2... Paeeters ctevcre 8 
soa thenereaa cee Pounds/meter............ 39.370079 fe ay) [Laltbere sty, Tetras MERIT Oe cdensts 0.9463264 
Pounds/minute......| Kilograms/hr............. 27.2155422 Ls .| Ounces (U.S., fluid).......] 32 
ue Dies) ilograma/min eens. 0.45359237 ee >| Pinte: (US. Pliqu) test 2 
Pounds of H:0 Quarts (Britain deo. 0.8326747 
(39.2°F.)/min...... CuAits/ min seed, o5-b Re stores 0.01601891 “ Quarts (U.S., dry)........ 0.8593670 
eT aes Ce Galli(U-8.) /minwee see otaoe 0.1198298 Quintals (anettric). Sp 5nc Grams CpHTR WG INS aes 100000 
Sneath abt Lee Titers /mintt.. 1 SPFe oe loos O453592379 "i Hundredweights (long)... .} 1.9684131 
Pounds/sq. ft........ Atmospheres............. 0.000472541 oe Bhat hd ee Kilogramis hig etnies, oa. 100 
Ula cera hysrote Cae Bars... sh .......} 0.000478803 Se Oe Pee Pounds (avdp.)........... 220.46226 
Soe tn on stee sxe secs Cm. os He rc. y: PF OR tec ore 0.0359131 
To he eh cao Dynes/sq tom eteitte.is> 478.803 Radigns 2 eh ashton. Circumferences........... 0.15915494 
Line prepare Tae Ft. of air (1 atm., 60°F.)...| 13.096 REL AS <).1 Degrees i) RI ster 57.295779 
enn ileal, Powe Grams/asq? om): 298 i. ws 0.48824276 66) O83, Naor chores Minutestwwne me) heath ioe. 3437.7468 
Senet ool detente Fane Txt, (ofebl ge XB2°R")) on aero « 0.0141390 6 WELTER hae Quadrants set) .2et 29006 «...... 0.63661977 
2 sein dm buectstee, rere In. of H:O (39.2°F:). 0... 0.192227 ir .-':, -oan 4 Ot DA Revolutions.) wise & )... 0.15915494 
ee ae Saha es 5 Kg;/sq. meter el eo%.alee jc. 4.8824276 RRR icin Seconds aot). MTOINS 2: 206264.81 
Me deemmretiebmcte: Fei Mm. of Hg (0°C.).........} 0.359131 Radians/em......... Degrees/omils: eases... 57.295779 
Pounds/sq. inch...... Atmospheres............. 0.0680460 SO SS et tcha an Degrees /£t:- cis croton os 1746.3754 
ea EP Hee, Baravengysc Sor ws ahietacrs 0.0689476 BR Rates Degrees/inch............. 145.53128 
Lol eatahegde tee Cmaof HEO2 Car: tenon. 5.17149 Pay ha aetcn tee Minutes /omsicuiinanniec. «+ 3437.7468 
coin eieeians Bon Cm sof Hs01(4°C)iwie. .... 2. 70.3089 Radians/sec......... Degrees/sec.............. 57.295779 
ee ee areca ed IDVHES/BOs Cian at elles <r 68947.6 SE MR Sas berars Revolutions/min.......... 9.5492966 
gs plea ee Paes Grams /aq-jom Soften es ws 70.306958 COM WR Pest ires Revolutions/sec.......... 0.15915494 
Sr 0 eect eRe Ins of igi (82°R) 0 sere.) = 3 2.03602 Radians/(sec. X sec.).| Revolutions/(min. X min.) | 572.95779 
Co be a edaaialctemy eee In. of H2O (39.2°F.).......| 27.6807 " .| Revolutions/(min. X sec.) .| 9.5492966 
Ge ......| Kg./sq. cm. .......} 0.070306958 be ..| Revolutions/(sec. X sec.). .| 0.15915494 
......| Mm. of Hg (0°C. ). IR oder ste 51.7149 Register tons........ Curtfeet avigsteeoek bein ss 100 
Pound wt.-sec: /sq; ft; .|' Poisessa....%. edRS iN oe oe 478.803 pte A $35 3 Eee Cus meters ic i is.00r er eisis 2.8316847 
Pound wt.-sec./sq. in.| Poises................... 68947.6 Revolutions......... Degrees sic. ciate a PIE close 360 
Puncheons (Brit.)....| Cu. meters............... 0.31797510 LAT Gaeta ae 6 cee Grades fs. JoetOe 6 ocecs 400 
a ....| Gallons (Brit.)............} 69.94467 Fe ose shen spe Quadrants fini wets ere. «se 4 
a stent (Gallonss(U.8.), favti site) .:.3- 84 SD al RR Radians.): sc .cAneree ates < 6.2831853 
Reyns* Centipoises. sore seine... 6.89476 x 108 
Quadrants>. 3 - 34<. Minutescctet en. diese ss 5400 BOB sec oth ote-e tare POON TE hare saint eros Ie erated a's, | 
OS ie SE Cee Radians 58a es. 1.5707963 Rods. scored ethics Centimeters.............. 502.92 
Quarterns (Brit., dry) .| Buckets (Brit.)........... 0.125 ce Chains (Gunter’s)......... 0.25 
. Bushels (Brit.)............| 0.0625 SOE OS, POSER Pe toes Chains (Ramden’s)........ 0.165 
a Caro miien cay et ei» 2273.044 “6 » |) Reetabstaitesotats cot... 16.5 
4 Gallons (Brit.)............ 0.5 sodas i diatat Penarth a> Feet (U.S. Survey)........ 16.499967 
* Liters. . SO aNe ye] 2272980 So PASTS RII cievcie Burlon ge. sca:Aeie:< histoire. 0.025 
he Pecks (Brit. .. sash, alte «<i ars 0.25 a i A) ae Inches teas rt ts Bit ienes 198 
Quarters (brit,, lig.) |, Cusomivr eas sot ele ole os 142.0652 OO AcOH AP Lanai: Links (Gunter’s).......... 25 


To convert from 


Scruples (apoth.)..... 


Scruples (Brit., fluid) . 
Seams (Brit.)........ 


Seconds (angular)... . 


Seconds (mean solar).. 


.| Days (sidereal) 


CONVERSION FACTORS (Continued) 


To 


Dramas (apoth. or troy).... 
Drams (avdp.)..........- 
Grainsiis., Alster abil |, «3 


Ounces (apoth. or troy).... 
Ounces (avdp.)........... 
Pennyweights............ 
Pounds (apoth. or troy).... 
Pounds (avdp.)........... 
Minims (Brit.)o525.0..... 
Bushels) (Brit:): «.ca%.....- 
Cul feetaeaiiieeatee ss. 


Days (mean solar) 


oe .| Hours (mean solar)....... 
oa -| Hours (sidereal).......... 
“ ..| Minutes (mean solar)...... 
sf .| Minutes (sidereal)......... 


Seconds (sidereal).. .. 


.| Seconds (sidereal)......... 


Multiply by 


6.5 

1000 
28.316847 
0.25 
10.117141 


6.096 
6.6666666 


0.333333 
0.73142857 

20 

1.2959782 
0.041666 
0.045714286 
0.833333 
0.003472222 
0.0028571429 

20 

8 

10.27479 
290.9414 
0.000277777 
0.0166666 
4.8481368 x 1078 
1.1574074 xX 10-5 
1.1605763 x 10-5 
0.0002777777 
0.00027853831 
0.0166666 
0.016712298 
1.00273791 


Days (mean solar)........ 1.1542472 x 10-5 
Ss Days (sidereal)........... 1.1574074 x 10-5 
4 Hours (mean solar)....... 0.00027701932 
2 Hours (sidereal).......... 0.000277777 
* ..| Minutes (mean solar)...... 0.016621159 
3 -| Minutes (sidereal)......... 0.0166666 
r) -| Seconds (mean solar)...... 0.99726957 
Siemen’s units....... Same as Mhos 
Skeins ¢ 51s. cas Feets85.a) Stine oc 360 
MMSE ye, oo th Pee Meters ete a vis, LO0.7 28 
Slugs... seh s.nee ae Geepounds sensei oe ches « 1 
RE 8 5 tty ee Kilogtams jeer ae eters, 14.5939 
+ :-nateedteet 5; =| Pounds\(avdp:)ieiveenis as... 32.1740 
Sluge/cu. ft.......... Grams/cu.cm............ 0.515379 
Space (entire)........] Hemispheres..............| 2 
a Steradians................| 12.566371 
Spans Fee... Centimeters.............. 22.86 
MT Peceiie 2 her es Fathoms:,.2; 22 oes 0.125 
RES hc) Cae ee Feet hiner uersnis itd oho. 0.75 
ae Denar: i aaa Inches 56.006 e,, 9 
sO eats ata OM Ee Quarters (Brit. linear)... .. 1 
Spherical right angles.| Hemispheres.............. 0.25 
a Spheresse-- ee eee ey. cl 01265 
it Steradians............... 1.5707963 
Sq. centimeters....... AYOS Pad coe a 1G 10-¢ 
he GEOL i. (Ciro, mim saaceetent Wet. «: 127.32395 
cue &..0..;..: Cirocmile*Aaeh. ok... 197352.52 
ROARS: Sq. chains (Gunter’s)...... 2.4710538 X< 10-7 
ak a ER Sq. chains (Ramden’s)..... 1.0763910 x 10-7 
“TMMOOE RS 429: Sq. decimeters............ 0.01 
i) RRR js, Bas feetstce perme eels: 0.0010763910 


0.0010763867 
0.15500031 
0.0001 
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To convert from 


Sq. chains (Ramden’s) 


Sq. decimeters....... 


Square degrees....... 
Sq. dekameters....... 


Sq. feet (U.S. Survey). 


hectometers...... 
INCGhOME . Weert o.s, 5.0 


Sq. 
Sa. 


inches/sec........ 


Sq. 


Sq. kilometers........ 


Sq. links (Gunter’s)... 


mls h Se aqoed. oc 


. ft. (U.S. Survey) 
© INChe#B .y.5.6:0:545y° cates 


3) FOU, 5: xspareteleue haa ee 
; ft. (U.S. Survey)ineeen 
» inches.,....,; «tune 


. chains (Gunter’s)...... 
. ft. (U.S. Survey) 
«dnoheS..s.<5/s::13,« See 


. chains (Gunter’s)...... 
. decimeters............ 


. ft. (U.S. Survey) 
. links (Gunter’s) 


. ft. (U.S. Survey) 
« inohes.....;. sitistaeke eterna 


Sq. chains (Gunter’s) ee ic 


8q. Inched.....: 60% seen 


Multiply by 


155000.31 
3.9536861 x 10-8 
0.00011959900 
0.1 

4356 
4355.9826 
627264 

10000 
404.68564 
0.00015625 

16 

484 


929.0304 


36.730946 


15.500031 
0.00030461742 
0.024710538 

1 

100 

119.59900 
2.295684 x 10-5 
0.0009290304 
929.0304 
0.00022956841 
0.99999600 

144 

2.2956841 
0.09290304 
3.5870064 x 10-8 
0.0036730946 
0.111111 
2.29569330 x 1075 
929.03412 
0.00010000040 


1273239.5 
6.4516 
1.5942251 X 10-6 
0.064516 
0.0069444 
0.0069444167 
0.01594225 
0.00064516 
2.4909767 X 10710 
645.16 

1 X 108 
23225.76 

6.4516 

0.416666 
247.10538 
1.0763910 X 107 
1.0763867 x 107 
1.5500031 xX 10° 
1 X 108 
0.38610216 
1.1959900 x 10° 
1 X 1075 
404.68564 
0.0001 

0.4356 


62.7264 


CONVERSION FACTORS (Continued) 


To convert from To Multiply by 
Sq. links (Ramden’s)..| Acres................000. 2.2956841 x 10-5 
< 331 Sq. feetsc. acta tee cee 1 
Sq. meters........... Acreaiitts strane teens 0.00024710538 
HE oy ereensintante Ge y MAR G Rn Sooo tmtcidar int 0.01 
Be taoncetrad: oe Hectares... : 2:00 Sere ences 0.0001 
we ain ete ote eirtaree SGs OM. ces eee reas 10000 
Le ptrintehetencsgo ks Sas loeticn oie ont 10.763910 
SEE ronptdtadtciac Sasinohes.c3cce ce eee 1550.0031 
a Bre aceubstrirceene ve 8q. kilometers............ 1 X 10-8 
oS ee eater Sq. links (Gunter’s)....... 24.710538 
06 IE eraser cit re Sq. links (Ramden’s)...... 10.763910 
Oe ease tanttorts ke Sd. milessoy erect ete 3.8610216 x 10-7 
oe niece wtreautioeie Se MM Sei eecs cls ovsats ets ere 1 X 108 
a aspryercnad Sq:rodas i ccssnscde te bee 0.039536861 
LO iBvianclatrd Ge, Sq. yards. <n iaccccc ete ee 1.1959900 
Sqscmiletwesc caer ss ACKOB. sca cewrecsioe tinct Oe 640 
Se OS e ret awe Hectaresifoents..c ete. 258.99881 
SS Se eee Sq. chains (Gunter’s)...... 6400 
aca COmehaate. aie Sq: feetiit ices cet es 2.7878288 x 107 
eA ON Sq. ft. (U.S. Survey)...... 2.78288 X 107 
cE et ee rit cc tele Sq. kilometers............ 2.5899881 
Ree rena velayere te" Bq. moters. i. ccc: aeons 2589988.1 
Se A Benniaaetei tte Sq rodaiet Semcrcec cee an 102400 
ONE Te a Sq. yards: caviar 3.0976 x 108 
Sq. millimeters....... Cires min tec ecto: 1.2732395 
oS Vaio. ch 48 Ciro. mila) Scicosccsen tre 1973.5252 
LO 6 Ser ae SG. CMsxe contests reas 0.01 
fey Pew hse s3t aes Sq. .inchesisicisecie dente 0.0015500031 
oe a A ea Sq. motersacccce aed bat T2105" 
Sqeumilesic tesiasoets Ciros mileon cc cosencceee 1.2732395 
I ses c.e) eye! sx, 86, © Sq-iom sen. coerce 6.4516 x 10-8 
ge cals it cts Bq. inches soo... oan: 1 X 1078 
LUE Ee ee ee Sqehamimey. Agiayens oiecueayiys co 0.00064516 
Sau rods sh acess: aw craven ACTOS salen cis excess Tinie 0.00625 
ES eee 7.05 BORO eis 0.2529285264 
oS ae bP tects Shaan Hectares dave niticite csteee cine s 0.002529285264 
SEAM Sie receas ass es posyeit sie Bqecmre.na ecu eemmaass 252928.5264 
SES Pika nas ncgsitvss$ Bae feetin..cnrecsupe cayqcgeiun 272.25 
comer a ficieels syst as Sq. ft. (U.S. Survey)...... 272.24891 
SOU ats «0s cores wt cr Sas inches: ccc eae oe 39204 
Do Sak Sees tere Sq. links (Gunter’s)....... 625 
EM Teveieicinvenne, oie ears Sq. links (Ramden’s)...... 272.25 
ST aii. score ne Sq. meters cn wivec curs 25.29285264 
SOMMER eveiayerel cl eacrs o6 Bq. MUes ei coscacabn ce 9.765625 x 10-6 
NI 6 eae ee OR a Sq. yards ees sssfeece ne ts 30.25 
Sqr yards cece ut ss ACTOR sites Seis ceria ne 0.00020661157 
Se eae a ns Se ATOR Sie jore yKoperouaie a eaeiataceneKetere 0.0083612736 
OES, — SO RT, om Hectares siiacs evs eee be 8.3612736 x 10-5 
Be Meaney Benue BaiCin we rr.a + mews san Pine 8361.2736 
ot ar a. ac alt fc Sq. chains (Gunter’s)...... 0.0020661157 
32 ee Cee Sonica Sq. chains (Ramden’s)..... 0.0009 
SO hin ge xs bios SCT IB 1) ENN RRS 4 ee 9 
NRE Oats Sepak bans Sq. ft. (U.S. Survey)...... 8.9999640 
eS eeears Bo inches sas. cagvao yale 1296 
et” gngre Sve + he Sq. links (Gunter’s)....... 20.661157 
Oh PPR EAT Ts Me 9 a Sq. links (Ramden’s)...... 9 
ly Tees ee Sd. meters aig. 0.83612736 
> ets ee vie i ae es Sq. miles i 3.228305785 x 1077 
oO Ret ms te 0 4 Sa Sl cas Sq. perches (Brit.)........ 0.033057851 
areas Sas) FOUN stants eeees oie sees <7 0.033057851 
Statamperes......... ‘Abamperes..cich cha. «keen 3.335635 & 10711 
Pe oe A MIDOTOB ee viakaeve utes ire boos 3.335635 & 10710 
TMM: ote are 65 E.M. cgs. units of current. .| 3.335635 * 107)! 
UREN. GRC ook ls, « ES. cs. Unites «u-. ws. 1 
Statcoulombs........ Ampere-hours............ 9.265653 x 10714 
deere Se OW O MDG ier iicse tts ees Bio 3.335635 K 10710 
4 RRS es Electronic charges........ 2.082093 x 10° 
Lr eee ee E.M. cgs. units of electric 
chargelds<sceribaser 3.335635 & 1071) 
Statfarads........... E.M. cgs. units of capaci- 
TANCO Men cela itddicacs 1.112646 x 1072! 
Me ep aoe ELS. cogs. unite... - 2.0. -- 1 


* See also separate table of ‘‘viscosity conversion factors’. 


To convert from To Multiply by 
Statfarads........... Warads:; ccc stearate 1.112646 x 10-12 
Coe shares ts Microfarads,............. 1.112646 x 10-6 
Stathenries.......... Abhenries................ 8.987584 x 1030 
SG Dees cai E.M. cgs. units of induct- 
ONCE 5 cP es bak 8.987584 « 1020 
COR PY Be Met 255 E.S. cgs. units............ 1 
PORTIA s Henries 5 40),cO8 we ods 8.987584 x 101) 
8 RO 2s: Millihenries.............. 8.987584 x 1014 
Statohms............ Abohins). <f95 4 SOR o..54 8.987584 x 1020 
eR ee rcioichar ac itd E.S. cogs. units............ 1 
Seip sci eka eet Ohms....... .| 8.987584 x 101 
Statvolts. 25%. cc. e Abvoltavai PRR E |... 2.997930 x 1010 
Bue Aniston abi ik Voltas. <5. eee os 299.7930 
Statvolts/om......... Volts/om $53.58 SSPE 55 299.7930 
a ace woh seals ie Volts/inoh?? 0 082i. 761.4742 
Statvolts/inch....... Volta/om:.? Pee TS. oe 118.0287 
Steradians........... Hemispheres............. 0.15915494 
Le ayeritaies wc Solid angles.............. 0.079577472 
APE Siren eee ehicee Spheres? 2% Fee ves 0.079577472 
oe aucun crc Spher. right angles........ 0.63661977 
eR Ar rs aya Square degrees........... 3282.8063 
Stereassanqoceceer ss Cubic meters............. 1 
Bee Genter ye eKmence! Decisteres................ 10 
LOIN PRA SR IeR eis Dekasteres 23.2 SPAS Fie 0.1 
Se Pe aux OC OID eM EAtOre sciny oc since vers aes © 999.972 
Stilbsas ada cues aati Candles/sq. cm........... 1 
SS Give Sete Bis fe oe Candles/sq. inch.......... 6.4516 
SOs srs cterees eaopaer ats Lambertas: S28: 3. 3.1415927 
Stokes* a2, so.ne 4s tre Cgs. units of kinematic 
viscosity. dsc scabs 1 
Fes Per iy DAO Cane Bq.i.omn./seC re es woh 1 
SMM RR esr rc ects Sq. inches/sec............ 0.15500031 
SU Asie ate Ne te warts Poise cu. cm./gram....... 1 
Stones (Brit., legal)...| Centals (Brit.)............ 0.14 
Tons (long).......... Dynes sesso ee eek 9.96402 x 108 
eae sree are Hundredweights (long)....| 20 
ae Oe Hundredweights (short)... | 22.4 
pn Tee hiss hoe ore Kilogramay ce cece 1016.0469 
LN sin ecicieant Sear Ounces (avdp:).- +7 eee: 35840 
RS a IIR AG Pounds (apoth. or troy)... .| 2722.22 
HP peso sc Pounds!(aydp;)--- > 0. 4. 2240 
ean AREA TES Tons (metric)............ 1.0160469 
Ee cone testy Side Tons (short)... . 0.2. .... [1.12 : 
Tons (metric)........ Dynes ine 2oec. oe ees 9.80665 x 108 
latte eet Se a Gramsy en es 1 X 108 
A eri sae Hundredweights (short). . . | 22.046226 
ie wh eras tas Kalogramie. occ ee te ktes: 1000 
NF as antes Ounces (avdp.)........... 35273.962 
Bo eerRey Spr Pounds (apoth. or troy)... .| 2679.2289 
nner Nene Si Pounds (avdp.)........... 2204.6226 
DE apicla aera aoe Tons (long)'. 5,0... + ccs 0.98420653 
i apices t Se Tons (short)..............| 1.1023113 
Tons (short), .-.,.0 + 2° Dynesi.cv nena cicens tes oats 8.89644 x 108 
Be hog ae cae Hundredweights (short). . .| 20 
SOP ees asrte Kilograms spoon «capes 907.18474 
Ce OE ees Ounces (avdp.)........... 32000 
See red geragetecers Pounds (apoth. or troy)... .| 2430.555 
tice i RE, Se Pounds (a@vdaps)iccn sates 2000 
ON at ¥en gait RE ok Tons (Ong) is ccc te erate os 0.89285714 
Lar Me Meee ih He Oy Tons (metric)... s..--...<. 0.90718474 
Tons of refrig. (U.S., 
COMM) Po ee || Deven CLS Le) / br errcke cree « 12000 
as B:t.u. (IST.)/min.. . «acti 200 
ne Cal., kg. (IST.)/hr.....)... 3023.949 
oe HOrsepoWer cow chs wos cs 4.71611 
a Kg. of ice melted/hr...... 37.971 
4 Lb. of ice melted/hr....... 83.711 
Tons of refrig. (U.S., 
Btds) Soe a ates Betas (ls Lebar cae cies. 288000 
tsa Bt.u. (MGGn evorcc ta caueke «6 287774 
HM Calie bas Gl Us) rcostaleantteys .« 72574.8 
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CONVERSION FACTORS (Continued) 


To convert from To Multiply by 
Tons of refrig. (U.S., 

std) on BECeRe as Call, kgs (Hea) pies rte es 72517.9 

us Lb. of ice melted..........| 2009.1 
Tons (long)/sq. ft....| Atmospheres...........-- 1.05849 
H : Dynes/sqs OM; «=... ane. --- 1.07252 x 108 
se Grams/sq. cm eiewniee-- « 1093.6638 
$4 Pounds/sq. ft.............| 2240 
Tons (short) /sq. ft...| Atmospheres............- 0.945082 
us Dynes/sqs.¢m. aaa. = « 957.605 
He Grams/sq. cm............ 976.486 
¥ Pounds/sq. inch.......... 13.8888 
Tons (long)/sq. in....| Atmospheres.........-..-- 152.423 
ss mY) Dynes/sq. CM...-...--.-. 1.54443 x 108 
Me Be. | Grams/S8qi)CMino-t. eetrtre «010 157487.59 
Tons (short)/sq. in...| Dynes/sq. cm........-... 1.37895 X 108 
UY : Kee. /ds, mminnrcts cians ss 3" 1406.139 
‘f Pounds/sq. inch.......... 2000 
Torrs (or Tors)....... Millimeters of Hg (0°C.)...| 1 
Townships (U.S.)..... ACreSsjnoths Sa on Grete t= 23040 
es aoe Sections spice cere Koo 
Le nO Se Sasemiles cra capotees ct tee ao of) OO. 
ST RIns cei esae Gallons) (U:S: )iancetecite so 252 

ee Hogshesd6s c-varecueeesys es 4 
Volts Abvoltaj.scpetaatacoth << 1 X 108 

oe tre eevola Ghee Ab ain Mks. (r or nr) units....... 1 

“a Statvolts. ccsctseeaweek eo 0.003335635 

bE hearers ret etter all oO LUAL LIU; eee Srrereregiatets sche 0.999670 
Volts; (Int:) aries ater Veo lts wipe os sttvartigseuabuscties: 1.000330 
Volta/°Coiasric.iee a. Joules/(coulomb X °C.)...| 1 
Volt-coulombs....... Joules (Int.).:............| 0.999835 
Volt-coulombs (Int.)..| Joules................... 1.000165 
Volt-electronic 

charge-seconds..... Planck’s constant*........ 2.41814 X 1014 
Volt-faraday (chem.)- 

Seconds).); 3.26 Sec Planck’s constant*........ 1.45650 X 1038 
Volt-faraday (phys.)- 

SeCONGSi.scs. cere « Planck’s constant......... 1.45690 X 1038 
Volt-seconds......... Maxwells gactecrtr isa cute a0 1 X 108 
Watts Bit.Us/ Diane eee. || Oc4L 440 

aM Sree at ee B.t.u. (mean)/hr.......... 3.40952 

#6 B.t.u. (mean)/min........ 0.0568253 

as CSE Betis BOCairewccaaeaney tate ee 0.000948451 

Se, See eee B.t.u. (mean)/sec......... 0.000947088 

SM sahara 8) Cal omer oc ee ide 6 «3 860.421 

aah ot eae Cal., gm. (mean) /hr....... 859.184 

eM Cal., gm. (20°C.)/hr.......| 860.853 

ee ee irk ee Cal., gm./min.............| 14.3403 

OT 5 ANG a Cal., gm. (IST.)/min...... 14.3310 

ae ee Cal., gm. (mean)/min...... 14.3197 

AR hat at ee Cal. nikhs (MM aetoccsrerct. « 0.0143403 

go As On ee Cale kon (ls.0.))/ mine nee 0.0143310 

tee, hae Cal., kg. (mean)/min...... 0.0143197 

eS oa ee Tes / soos <.vese.c arti... P< 207 

Geer ee oe Foot-pounds/min......... 44,2537 

Soy © ins ratigaynlmae tie Horsepowertes ccs. cies « 0.00134102 

Senne Cates oo AC Horsepower (boiler)....... 0.000101942 

se Horsepower (elec.)........ 0.00134048 

Benes ra ae ee Horsepower (metric)...... 0.00135962 

He ON PCa Tae POUIOS/ BOC sc iaccckiecicce tat. al 

Soe eo ie eee ae Bo Kalowattes swaswacsr oe. 0.001 

po liegtiteni eed eA: os Liter-atms /BT ira <i. 5 << 35.5282 
Watts (Int.)......... BiteUs/DE ute aie ec ee | 8041490 

nee Es Bitius(@nean)/hrecaee aie. 3.41008 
eam SC eae Bit, jminen eee. 0.569165 
ego ee B.t.u. (mean)/min........ 0.0568347 
a” AAG? a Cali voms/Dt-cea aoe eee 860.563 
Weer =o none Cal., gm. (mean)/hr....... 859.326 
es tet & Cal ikgs/ mine e eee 0.0143427 
Se Oe Sd. Cal., kg. (IST.)/min....... 0.0143333 
one an Cane Cal., kg. (mean)/min...... 0.0143221 


* For factors for C = 


12 scale or those which can be derived from same see table on Values for General Physical Constants. 
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To convert from To Multiply by 
Wiatte (Intec mec Erga/see)... sss +: s:s.ais sols aera 1.000165 X 107 
SS pine orcas S55, «6 Joules (Int.)/sec.......... 1 
hr rr OC Watts 1.000165 
Watts/sq.cm........ B:t:u./(bre x ‘8datt.) eee 3172.10 
Oe ee: cree Cal., gm./(hr. X sq. em.) 860.421 
OO" Waar s tee os Ft.-lb./(min. X sq. ft.)....] 41113.1 
Watts/sq. in......... B.t.u./(hr. X sq. ft.)......| 491.677 
Le ta ae arene Cal., gm./(hr. X sq. cm.)..| 133.365 
ae crore Ft.-lb./(min. X sq. ft.)....| 6372.54 
Watt-hourscasasee: Bits Wa sueveccn teres gate ape 3.41443 
Ne stro actor Bet.u. ((mean)). sc ceyer ieee 3.40952 
Si Rea ott 3 Cali, gti. <0: .<:+ suesnmes eee 860.421 
Watt-hours.--.n-%-.- Cal., kg. (mean).......... 0.859184 
ce aa en eee eae Cal., gm. (mean).......... 859.184 
ey! tes Sy eae Foot-pounds.... .«.0.keee 2655.22 
a ey eee Hyp.=hours.d< sssccog i ee 0.00134102 
a eee ors JOULOS sus, 5 :ocuace a yshe: sha ae 3600 
ee cree Joules: (Int,) isc scabs 3599.41 
Se ee ee Kgi-meters is ais a0 ae 367.098 
prints s¥s.44' Kw.-hours..o.,«:s:25u8 spas 0.001 
eee ne ee ne eee Watt-hours (Int.)......... 0.999835 
Watt-sec............ Foot-pounds.7 «..¢.0):1atee 0.737562 
Oh Bis. Renerrare eis Gram-omsoi5.5315:6 5,<;<;0) aces 10197.16 
an ee es mien at Joules oes grnet sccace « u! 
re or ee Liter-atmi. ..::.¢ 220.05 aga 0.00986895 
fe CO Ee Volt-coulombs............ 1 
Wave length of 
orange-red line of 
krypton 86........ Angstrom units........... 6057.80211 
& Millimeters...............| 0.000605780211 
Wave length of red 
line of cadmium... .| Angstrém units........... 6438.4696 
a Millimeters...............| 0.00064384696 
Webersssaciccasomc s/t: Cgs. units of induction flux | 1 X 108 
mn Subs Shei OA net E.M. cgs. units of induction 
bi thb eee Ne Mee AS 4 3 1 X 108 
xe LAN08 oo is.5, 015.6 3s custo ee ee 1 X 108 
Ue Genera. Maxwells ......-.cs:+ s.a octets 1 X 108 
oe .| Mks. units of induction flux | 1 
ee Seen a Oe Mks. nr units of magnetic 
charge... 060 ccuch eee 0.079577472 
Se meron nis Cee Mks. r units of magnetic 
GHATRO 2... ocr. arcane 1 
at my ore oom Brat Volt-seconds.............. 1 
Webers/sq. cm....... Gausses.:0.0.0....5 eer 1 X 108 
ia) A ER Lines/sq. Cm... .<\. «cers crete 1 X 108 
Ew a Lines/sq. inch............ 6.4516 X 108 
Webers/sq. in........ Gausses. 22 kook. soc ee 1.5500031 x 107 
Weeks (mean calendar)| Days (mean solar)........ vf 
= Days (sidereal)........... 7.0191654 
a Hours (mean solar)........ 168 
a Hours (sidereal).......... 168.45997 
Me Minutes (mean solar)...... 10080 
- Minutes (sidereal)........ 10107.598 
a Months (lumar)........... 0.23704235 
se Months (mean calendar)... | 0.23013699 
os Years (calendar).......... 0.019178082 
a Years (sidereal)).2-.: 7a. e ee 0.019164622 
_ Years (tropical)...........| 0.019165365 
Weys (Brit., mass.)...| Pounds (avdp.)........... 252 
Yards. cicects tc eee Centimeters.2.. 0.2 ee 91.44 
pane er: Serene, Chains (Gunter’s)......... 0.4545454 
PSO Ie Ae otis Chains (Ramden’s)........ 0.03 
te) ast das aoe ete a eee Cubits 2 
A Nes Men aed | gn Fathoms......5. 5.0.07 cece 0.5 
ete caitishe SALLE ec etre Re Béeb. ote sce te at eee 3 
re eR APR iti Feet (U.S. Survey)........ 2.9999940 
eaten isis el se Ce Furlongs 0.00454545 
Sf Rasies Meee Inches 36 
AT o/ice ae tere caec tents Meters 0.9144 
MRR AGA hood AG. Poles (Brit;) o2 cee sg 0s ote 0.181818 


CONVERSION FACTORS (Continued) 


To convert from 


To 


Multiply by 


To convert from 


To 


Multiply by 


Wards is cccc ete sale Quarters (Brit., linear)....| 4 Years (sidereal)...... Days (sidereal)........... 366.25640 
OT lei hs San aed Sa Rods. eee Bie, 0.181818 Se Nat ite ot 2 Years (calendar).......... 1.0007024 
MMe ie LS eons Spans: Sie Sea eee el ae a Years (tropical)...........} 1.0000388 
Years (calendar)..... Days (mean solar)........ 365 Years (tropical)...... Days (mean solar)........ 365.24219 
SCS Re res Hours (mean solar)....... 8760 5 Oyen nn niigigs Days (sidereal)........... 366.24219 
DOD ) ties) geicteces Minutes (mean solar)...... 525600 89 OOT Reneey, f Hours (mean solar)........| 8765.8126 
Mf ® epaseeis: Months (lunar)........... 12.360065 ia b semsdaragr th cec ahe Hours (sidereal).......... 8789.8126 
ic. Gata on. Months (mean calendar)...| 12 aay selena ‘aw Months (mean calendar)...| 12.007963 
SS Shee Seconds (mean solar)...... 3.1536 XK 107 ef te Reema ae, I Seconds (mean solar)...... 3.1556926 x 107 
a MRD 8 Weeks (mean calendar)... .| 52.142857 er tars ae Seconds (sidereal)......... 3.1643326 x 107 
OT iy nae Years (sidereal)........... 0.99929814 {Sy quag Watt mele Weeks (mean calendar)... .| 52.177456 
Soe Pens tes Years (tropical)........... 0.99933690 olhyay WHERey Years (calendar).......... 1.0006635 
SV ears) (OAD) actus Days (mean solar)... .| 366 AE DAG OPE LM 9) Years (sidereal)........... 0.99996121 
Years (sidereal)...... Days (mean solar)........ 365.25636 


DEFINED VALUES AND EQUIVALENTS 


Meter rite re ere a eae ee es NUE Gee DEES PR SSTE (m) 1 650 763.73 wave lengths in vacuo of the unperturbed transition 2p10 — 
dds in 8Kr 

WER er RIM aioe esse he ae ere enw aT oot, 1 RRs WIM eecienais sae oS one (kg) mass of the international kilogram at Sévres, France 

SS enren ree aie sari tie is tyk ein Ge ecela ee 6 a, vata daa SO ID RIS, Msc 65 (s) 1/31 556 925.974 7 of the tropical year at 125 ET, 0 January 1900 

Degree Kelvin discs cess are ne bee arenas te is Aen OME ese datas (°K) defined in the thermodynamic scale by assigning 273.16 °K to the triple 
point of water (freezing point, 273.15 °K = 0 °C) 

Unified atomic mass unit.............0. 0.000002 cece eens (u) 1/12 the mass of an atom of the 12C nuclide 

VE epg Sererecsrarstayst rare role ero eevee aidisa eters caesar (0a etapa gaa deus aged stain shove es (mol) amount of substance containing the same number of atoms as 12 g of 
pure 2C 

Standard acceleration of free fall......................5.. (gn) 9.806 65 m s~?, 980.665 cm s~2 

Normal atmospheric pressure..................00.02000005 (atm) 101325 N m~, 1 013 250 dyn cm? 

Thermochemical calorie.....................0 cee eens (calth) 4.1840 J, 4.1840 x 107 erg 

International Steam Table calorie........................ (caliT) 4.1868 J, 4.1868 x 10’ erg 

WA ter coe crete oe hy eae sete ray evorerdls nda cabkarty ye pete ante race 0) 0.001 m*, 1000 cm* (recommended by GCWM, 1964) 

Rrnch ee ren cia cab cise Accu nratc rv hacteia dd ew etapa Mics tin Sete (in) 0.0254 m. 2.54 cm 

Pong (ave p) a iercatsertens ane avon ne 6.0 6a MAINA Sahn alae oo > (Ib) 0.453 592 37 kg, 453.592 37 g 


FACTORS FOR THE CONVERSION OF (LOG,X) TO (RT LOG.X) 


Units are in Calories 


t°C 0 1 2 3 4 5 6 uf 8 9 Differences 
O 1249.4 1254.0 1258.6 1263.2 1267.7 1272.3 1276.9 1281.45 1286.0 1290.6 4 2 i 
=| Bt a 
10 1295.2 1299.8 1304.3 1308.9 1313.5 1318.0 1322.6 1327.2 1331.8 1336.3 cilib tees & 
20 1340.9 1345.5 1350.1 1354.6 1359.2 1363.8 1368.4 1372.9 1377.5 1382.1 
30 1386.7 1391.2 1395.8 1400.4 1405.0 1409.5 1414.1 1418.7 1423.2 1427.8 1 5 46 45.7 
40 1432.4 1437.0 1441.5 1446.1 1450.7 1455.3 1459.8 1464.4 1469.0 1473.6 2 vine Dsd 91.5 
50 1478.1 1482.7 1487.3 1491.9 1496.4 1501.0 1505.6 1510.2 1514.7 1519.3 3 1.4 13.7 137.2 
60 1523.9 1528.5 1533.0 1537.6 1542.2 1546.7 1551.3 1555.9 1560.5 1565.0 4 1.8 18.3 183.0 
70 1569.6 1574.2 1578.8 1583.3 1587.9 1592.5 1597.1 1601.6 1606.2 1610.8 5 2.3 22.9 228.7 
80 1615.4 1619.9 1624.5 1629.1 1633.7 1638.2 1642.8 1647.4 1651.9 1656.5 6 2.7 27.4 274.4 
90 1661.1 1665.7 1670.2 1674.8 1679.4 1684.0 1688.5 1693.1 1697.7 1702.3 
100 1706.8 1711.4 1716.0 1720.6 1725.1 1729.7 1734.3 1738.9 1743.4 1748.0 7 3.2 32.0 320.2 
8 3.7 36.6 365.9 
110 1752.6 1757.2 1761.7: 1766.3 1770.9 1775.4 1780.0 1784.6 1789.2 1793.7 9 4.1. 41.2 411.7 
120 1798.3 1802.9 1807.5 1812.0 1816.6 1821.2 1825.8 1830.3 1834.9 1839.5 
130 1844.1 1848.6 1853.2 1857.8 1862.4 1866.9 1871.5 1876.1 1880.6 1885.2 
140 1889.8 1894.4 1898.9 1903.5 1908.1 1912.7 1917.2 1921.8 1926.4 1931.0 
150 1935.5 1940.1 1944.7 1949.3 1953.8 1958.4 1963.0 1967.6 1972.1 1976.7 
160 1981.3 1985.9 1990.4 1995.0 1999.6 2004.1 2008.7 2013.3 2017.9 2022.4 
170 2027.0 2031.6 2036.2 2040.7 2045.3 2049.9 2054.5 2059.0 2063.6 2068.2 
180 2072.8 2077.3 2081.9 2086.5 2091.1 2095.6 2100.2 2104.8 2109.4 2113.9 
190 . 2118.67 2123/1 "2127.6" 2132:2°° 2136.8 2141.4 © 2145.9 2150.5 2155.1 2159.7 
200 2164.2 2168.8 2173.4 2178.0 2182.5 2187.1 2191.7 2196.3 2200.8 2205.4 
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DIMENSIONLESS GROUPS 
John P. Catchpole and George Fulford 


Reprinted from Industrial & Engineering Chemistry, 


Dimensionless groups are frequently generated in the analysis of a complex 
engineering problem. The more common groups thus generated are easily recog- 
nized, while the less common ones are not. Unless the less common existing groups 
are recognized, an already named group could unknowingly be renamed. Table A 
provides a tool that may be used to avoid this occurrence, by listing the groups by 
the variables of which they consist. These variables—i.e., length, density, diffusivity, 
viscosity, etc—are further subdivided into their exponents to which they are 
raised in the groups in question. Thus, Reynolds number is listed under the 
exponent +1 for the variables, length, fluid velocity, and density, and the exponent 
—1 for viscosity. 

To illustrate the use of the tables in the analysis of a problem, the group (kE/noT*) 
might be generated in the solution of a complex heat transfer problem. From 
Table A the groups containing the constituent variables are checked and the groups 
are listed: 


Thermal conductivity (k**) Fil, L7, R1 

Modulus of elasticity (E*') Cl, E13, R1 
Stefan-Bolfzmann coefficient (n7') R1, T6 

Surface tension (a~') B9, C3, E8, L6, Ri, WI 
Temperature (Ti) R1, T6 


It is immediately apparent that the only group common to all the categories 
listed is the Radiation number, R1, which is equivalent to the previously unidenti- 
fied group. 

The symbol assigned to a dimensionless group is usually the first two letters of 
its names. Several groups, however, have nonstandard symbols, particularly in 
the groups which are named after persons. These symbols are listed in the nomen- 
clature. 


NOMENCLATURE 

a = annulus or clearance width, L 

A = area, L? 

A* = cooling area/unit volume, 1/L 

b = bearing breadth, L 

B = groups B6, B11 

c = specific heat, L?/6?T 

Ca = concentration, M/L*> 

Cp = specific vapor capacity (mass/unit mass/unit pressure change), 
Le@?/M 

a } = group D13 

cy = group R9 

Cu = group H4 

Cn = mass capacity, L?/M 


an 

cw 

re) 
| 


= specific heats at constant pressure and volume, L7/6?T 
heat capacity, L?/@?T 


co = group F9 

Cs = group S11 

(6 = group C10, dimensional concentration, M/L? 

G: = groups C11, C4 

d = diameter, L 

d, = equivalent diameter (of particles, etc.), L 

d, = hydraulic diameter, L 

D = diffusivity (molecular, unless noted otherwise), L?/6 

Dis = binary bulk diffusion coefficient, L?/@ 

Dra = Knudsen diffusion coefficient, L?/0 

e = voidage; porosity (~) 

e* = surface emissivity (~) 

E = modulus of elasticity, M/L6? 

E, = activation energy, L?/6? 

ES = bulk modulus, M/L6? 

if; = frequency, 1/0, or Group F1 

f(M) = group Fl1 

F = force, ML/6? 

F, = force per unit length of bearing, M/6? 

F(M) = group F6 

F, = resistance force in flow, ML/6? 

g = acceleration due to gravity, L/6? 

G = mass velocity (mass flux density; mass transfer coefficient) 
M/0L2 , 

h = heat transfer coefficient, M/T6? 

h, = convective heat transfer coefficient, M/T6? 

H = energy change per unit mass (= g x head), L?/¢? 

H’ = fluid head, L 

ree = field strength, Q/L@ 

Hy = homochronicity number 

(M) = group F8 

j j = heat liberated per unit volume per unit time, M/L@ 

Jusio = groups J2, J3 


a 


Felala 


hh 
a 


= 
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average free path/average velocity, 0, or group L6 
thermal conductivity, ML/T@* 

mass transfer coefficient, L/0 

groups K2, K10, NS 

group A4 

group E4 

group C2 

group P13 

group H5 

group Ell 

group Al 

group E4 

group E12 

group E13 

group R1 

group Cl 

group C2 

characteristic dimension (except as noted), L 
distance from midpoint to surface, L 
group T3 

group M10 

group H2 

concentration, wt./wt. (~) 

specific mass content, mass/mass (~ ) 
moisture content, wt./wt. bone dry gas (~) 
rate of rotation, 1/0, and groups M3, N4 
groups B7, B8 

group C5 

group C10 

groups D7, D14 

group El 

group F4 

groups H1, H9 

group KI 

Knudsen number for diffusion (see Addendum) 
group N2 

group P7 

group R7 

group S8 

group S9 

group N9 

pressure, M/L@? 

plasticity number (see Addendum) 
bearing pressure, M/L6? 

static pressure, M/L6? 

vapor pressure, M/L6@? 

capillary pressure, M/L6? 

frictional pressure drop, M/L@? 

heat flux (heat flow/unit time), ML?/@ 
heat flux density (heat flux/unit area), M/0? 
heat liberated/unit mass, L?/6? 

latent heat of phase change, L?/6? 

heat of vaporization, L?/6? 

radius, L 

hydraulic radius, L 

group R5 

group M7 

group V3 

gas constant, L?/@?T 

humid heat, L?/6?T 

particle area/particle volume, L?/L*, and group M6 
group S14 

temperature, T 

absolute temperature, T 

temperature difference, T 

group P10 

reaction rate, M/L°6 

velocity of surface (solid), L/0 

fluid velocity, L/@, and group V1 
velocity of Alfven magnetic waves, L/0 
volumetric flow rate, L3/0 

velocity of light, L/0 

mass flow rate, M/@ 

velocity of sound, L/@ 

circumferential velocity, L/0 

volume of system, L* 

gross volume, L? 

entry length; distance from entrance, L 
group P11 

group O2 

thermal diffusivity (temperature conductivity), L?/0 


DIMENSIONLESS GROUPS (Continued) 


coefficient of bulk expansion, 1/7, and group D12 
Dufour coefficient, T 

specific gravity (~) and group R3 

rate of shear, 1/0 

rate of change of temperature of medium, 7/0 

Soret or thermogradient coefficient, 1/7, and group D11 
difference in quantity 

height of roughness, L and group A3 

eddy mass diffusivity, L?/0 

diffusion tortuosity (~) 

radiation coefficient (Stefan-Boltzmann coefficient), M/T*@° 
time, 0 

relaxation time, 0 

mean free path, L 

dynamic viscosity, M/L@ 

magnetic permeability, ML/Q? 

rigidity coefficient, M/L@ 

permeability, L? 


cs bd Pe ek Bd 


* 
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x = 3.1416. 
n = power to agitator or impeller, ML?/6° 
r) = density, M/L? 
Pe = group P3 
o = surface tension, M/6? and group S12 
o, = group C6 
Oo, = electrical conductivity, Q76/L°>M 
¢, = group T4 
t = group T8 
ly = wall shear stress, M/L6? 
rs = yield stress, M/L@? 
7) = group D9 
7 = groups N8, P14, R10 
o = angular velocity (of fluid, unless noted otherwise), 1/6 
2 = mass transfer potential (concn.), M/L? 
— (bar over) = mean value 
2 
NBA = (ME): cy = (ME 


TABLES FOR IDENTIFYING DIMENSIONLESS GROUPS 
TABLE A 


PHYSICAL PROPERTIES 
General Physical Properties 


mde Baad 
sions 


Coefficient of bulk ex- B 1/T -l E4, 12, G2 
pansion +1 | GS, RS, K9, 6 
Density p M/L? -2 | Ml 
—1 | Al, BI, 10, Cl, 2, 6, 

D3, 13, E3, 9, 10, 13, 
FI, 11, HS, J1, K4, 
K10, L7, M3, 6, N2, 
3, 4, P7, 9, R10, 13, 


Parameter Group 


S4, 13, 15 
—$ | C9, J3 
—} | E2, L11, O2, P13 
+4 | J3, KS, 53 
+} | D10, G3, P10, 11, 
R4, W2 


+4 | F2, N8, S2 
+1 | AS, BI, B6, 9, CS, 7, 
DS, 7, 13, E4, 6, 7, 
8, H6, 11, JI, 3, 4, 
K1, L9, P1, RS, 11, 
13, S17, T1, T6, V1, 
wi, W3 
+2 | C10, G1, 5, K9, RS, 6, 
T2 
M/L‘* +1 | R13 
L7/6 —1 | BS, B7, D2, K4", 
K7"), L2, 7, 10, N7, 
P2, P9, S4, 13 
—3} | J3 
=e tS 
+1 | D12, Fi2"), K7®, 
L2‘, Lo 
Diffusivity (surface) Ds ML/@? +1 | S18 
Diffusion tortuosity ig — -1 K7 
Molecular weight M _ -l 


Density gradient 
Diffusivity (molecular 
unless noted otherwise) 


dp/dL 
Dy ans €D 


Permeability gE Le +4] L, 
(packed bed) 
Porosity (voidage) e -l | B4 


Specific weight 
Surface tension 


a 
S| 
Ss 

: 

| 
we 
io) 
w 


—2| Cl 

—1 | B9, C3, 13, E8, L6, 
RI, WI, 3 

—}] D110, G3, 02, P13, 
R4, W2 

+1 | M9, S17, 18 


‘ Coefficient of potential diffusion in mass transfer. 

® Knudsen diffusion coefficient. 

©) Binary bulk diffusion coefficient. 

‘*) Effective diffusivity (D +¢5) (molecular + eddy transfer). 


PHYSICAL PROPERTIES 
Electrical and Magnetic Properties 


Parameter 


Current density 
Electrical conductivity 


Field strength 


Magnetic permeability 


Voltage 


Humid heat 
Latent heats of phase 
change 


L?/0°T 
L?/@ 


P15 

A3, Ell, 12, 13, JI, 
K10, MI 

B13, C9, K8, 11, N5 

Ls 

B2, 13, D3, 15, El, 
F11, J2, K8; 11, L7, 
M10, NS, R3, S13 


E627 


Ratio of specific heats 
Specific heat 


A3, E4, 12, G4, J1, 4, 
L9, P1, 8, R3, 5, 6,7 

T6 

L9, Pl, 12, RS 

+1 | C13, L7, 10 


Surface emissivity 

Temperature conduc- 
tivity (thermal 
diffusivity) 

Thermal conductivity 


L?/0 


kora ML/T®@° -3| Ml 
—2] R6 
—1 | B4é, 12, C7, 9, 10, D4, 


G4, K3, L9, N6, PI, 


5, 8, RS, S14 
Rheological and Elastic Behavior 
Modulus of elasticity C5, E4, H11 
Cl, E13, RI 
Al 
Rate of shear T8 
Rigidity coefficient H6 
B3 
E5 
Shear stress P10 
Pil 
Viscosity (in all cases Al, 5, G1, 5, K1, 9, 
kinematic viscosity has $17, T2 


B6, C10, DS, 7, E6, 7, 
H8, L1, 3, 9, Ol, 
P4, 11, RS, 6, 11, 
$9, 19, Ti, V1 


been written as /p) 
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TABLE A (Continued) 


Rheological and Elastic Behavior 


Parameter 


C9, J2, 3 
B12, C3, 13, E3, 5, 
M1, O2, P8, 9, S4, 


8,15, T8 
cl 
C2 
Viscosity (surface) S19 
Yield stress B3, H6 


LENGTHS, AREAS AND VOLUMES 
Characteristic Linear Dimensions 
(In all cases kinematic viscosity has been written as y/p) 
a ee eee EEE EE EEE 
General characteristic Various (B, —-5 | P7 
linear dimension —3 | F9, LI 

—2 | D9, 12, E3, Fil, 12, 
H4, 5, N2, 3, 4, Ol, 
R9, S8, 9, 15 

-1 B1, 10, E2, 5, 10, Fl, 
13, G4, H10, K6, L4, 
R6, 10, 15, 16, S6, 
19, T5, W4 

—4 | B11, D7, F14, O2 

+4 | R4,TI1, W2 

+1 | B3,4,5,7, 10, C7, Di, 
375,115 03; 275,40; 
FI, 2, 5, G3, H2, K3, 
4, 6, 10, L3, 4, 9, 11, 
M1, 3, 7, N6, 7, 8, 
O1, P1, 2, 11, R8, 10, 
11, 16, S2, 7, 14, 16, 
17, 18, T3, W1 

+} | D7, H7,T1 

+2 | B9, D2, 4, E8, H6, K9, 
O1, P4, 5, 12, S8, 9, 


v1 
+3 | A5,C10,G1,5,K1,R5 
+4 | T2 
+5 | R6 
Dimension of agitator, Various EL —-5 | P7 
impeller, etc. —3 | F9 
—2 | D7, H4 
+1 D11, Fi5 
+3 | W3 
Film thickness Ly L +1 | N8 
Furnace half-width iG L -1 |717 
Larmor radius Ly 18 +1 )L4 
Mean free path A NE +1 K6 
Particle dimension d, iG —2 | S15 
+1 | F2 
+3 | A5, G1 
Pore or nozzle radius R L +1 M12, T7 
Reactor length Mg 1p +1 B7 
-1 | C3,L9 
Thickness of liquid layer L fh, +1 H2, Lil 
+2 | L9 
+3 | RS 
+4 | 72 
Areas 


Area 


Area/unit volume 


Volumes 


Volume — } + AS, H9, M11 


TIMES AND FREQUENCIES 


D8 

D8, 12, E3, F11, 12, 
HI, 10, S15, TS 

HI, 10, S16, V1 


Time 


Frequency 


TEMPERATURES AND CONCENTRATIONS 
(DRIVING FORCES) 


Concentrations and Related Quantities 


Parameter 


Dimensional concentra- 


tion T3 
B10 
Dimensionless concen- P6 
tration—e.g., wt./wt. A4, K8 
inert material, etc. 
Mass capacity R2 
Mole fraction D14 
Specific mass content, K4 
mass/unit mass 
Surface concentration S18 
Vapor capacity (porous B13, R2 


body) 
Temperatures, Temperature Differences 


RI*, T6* 

A4, 6*, B12, 13, C4*, 
7, 10, D3*, 4*, 15, 
El, G2, 6*, K3, 8, 9, 
11, L9, N5, PS*, 12*, 
R14*, S6 

LS 

F6*, 7*, 8* 

C4, G5, 6, Jl, 4, L9, 
M1, P6, RS, 7, 14* 

S14* 

P12 


Temperature, 
temperature difference 


Rate of temperature 
change 


* Absolute temperature; others—temperature differences. 


VELOCITIES, RATES, FLUXES, TRANSFER 
COEFFICIENTS 


Velocities 


Angular velocity 
(rate of rotation) 


S8, 11, 12, T1 

F15, T2, W3 

H5 

C6, 11, D13, E9, 10, 
F1, M6, N2, 3, 4, R7, 
8,9, 10 

A2, B3, C12, 14, D1, 
3, F10, H7, 8, K10, 
L3, M3, P4, S13, 16 

A2, B6, 7, 11, C3, 12, 
14, DS, 7, ES, 7, F10, 
14, H10, K2, LS, 8, 
M2, 4, 7, Pi, 2, 3, 
10, R4, 11, 15, Sl, 
2, 3, T5, 6, V2, W2, 


Fluid velocity 


4, 
Bl, 12, C5, 11, D15, 
El, 11, F13, Hil, 


C7 

Impeller or agitator P14 
circumference D9 

Light L8 
Sound : M2, NI, SI 
Waves - L/0 vi 

P3 
Velocity gradient dV/dL 1/0 R12 
Velocity of Alfven waves an L/0 A2, K2, M4 

A2, N1 

cil 
Velocity of bearing surface v, L/é H8, O1, S9 


Mass flow rate (mass flux) B2, Mil, T7 
F6, 7, 8, G4, T7 
J2, 3, P15, S13 


K4, MII 


Mass flux density (mass 
flux/unit area) 
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TABLE A (Continued) 


Flow Rates (Mass Fluxes) 


Parameter Group 
Mass flux/unit volume M/L3°0 +4 | T3 
(reaction rate) +1 D1, 2, 3,4 

Reaction rate constant K L/6 -1 S5 
Volumetric flow rate V, L3/0 —1 | H9 

—-4 | Dil 

eee S 1 tel? 

+1 | D9, F9 


Heat Fluxes 


Heat flux (heat 
flow/unit time) 

Heat flux/unit area 

Heat liberated/unit mass 


K3, R6 
D3, 4 
Rate of heat P5 
liberation/unit volume 
(heat source power) 


Transfer Coefficients 


Heat transfer coefficient B2, 4, C9, J2, N6, P15, 


Mass transfer coefficient BS5, J3, L9, N7, S5,7 


FORCE, HEAD, POWER, PRESSURE 
Forces 


Force (resistance) 


N2, 3, 4, R9 


Force/unit length H8, O1, S9 


Fluid head 
H4 


, Pressure gradient 


Heads, Power 


ue 
sions 


Parameter 


Expo- 
nent 


Head (energy per unit H L?/6? —1 | P3,T4 
mass of fluid = gH’) S12 
Dil 
A6, P14, T4 
Power ML?/@? L1, P7 


(LF/6) 


Pressures 


Pressure F6, 7, 8, H9, S8, T8 

B13, C6, L6, P13, R2 

E9, 10, Fi, H9, L3, 
R10 


E10, F1, K1, P4, R10 


Pressure drop 


CONSTANTS AND MISCELLANEOUS QUANTITIES 
Gravity Acceleration 


Al 

B1, F13, 15, M1, S6 

S11 

B11, F14, P13 

C9, S3 

F2, N8 

AS5, B9, C2, 10, D13, 
E8, Gl, 5, H4, RS, 
6, 8, 13 


Gravity acceleration — 


Other Quantities 


Avogadro’s number 
Boltzmann’s constant 
Dufour coefficient 
Energy of activation 
Gas constant 


Shape factor ' 
Soret coefficient 
Stefan constant 
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Serial 
No, 


3228 
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Bit 
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TABLE B 
ALPHABETICAL LIST OF NAMED GROUPS 


4, = wall area of channel) 


p 2p 


Als Ng = AL) L = 


of median, 


Name Symbol Definition 
Aoveleration number Re EM ag yw? = (Nagel)? 
Alfven number Na VP (or P/P) lof Cowling No, Karman 
No, (©), magnetic mach number] 
Anonymous group (1) ' tole [see also Pedorav No, ()) 
Anonymous group ©) A, AP An/At Ad = temp, dil, [7], AW = cone 
ait] 
gh’p 
Arohimedes number Nw |" an? Weed me = fluid density; 
~p = partiole density Gy, Noa) 
Arrhenius group kat 
Bagnotd number a Joap V'/Adp a, py = gas density 
Py = Partiole density 
Ranson number Ne AASV AY = Fadiant heat transfer eo 
effiotent) 
wy Ns) 
Bingham number Now th/wel CL = channel width) 
Biot number (heat transfor Non ALAA (in Preneh literature, “Hint No.” 
= Nye) 
Biot number (avass transfer) Nove AL/DaA LL = Untekness of layer, 
D,,, = diffusivity at interface 
Blake number a Va/lw = e)S) 
Bovtenstom AuMbor Ne PLD, = Ne) b = penetor length, 
D, = axial diusivity (effective) (17/0) 
Boliemann number Ne = Thring radiation group 
Bond anmber Ne (pp )btg/a = Nw./Ne, if p 
(gas in lig.) a = drop oF bubble density; 
A» = medium density 
Bougner aumbder Nag B | ACCRA APPR, Cy = wt duatunit bed vol 
wee (M/L9), a) = mean path for radia 
tion (1), py = dust density, R = mean 
partiole radius 
characteristic dimension, A = absorption 
oveffiornt of medium 
Boussinesg aumber a V/QER A)" (OF Nea) 
Brinkman number Ne WVPUKR AG AY = temp, ditt 
€, tal 
Bulge aumber Ne ejay = temp 
medinm, i. WL Fomp, of body 
Capillary number Re WB) pa* = (Ni we Y/N. Na)? 
Capillangy-dayaney Ra, Ky | ge*/pe’, = \ Ra/Ke = We.) 
aumder (physhal proper Nn) Naa 
tes group) (tm No.)* 
Capillary number a Via = Nwol Nay 
Cannel Qader OW Ne PUR PTY 7, Py = abs. temp, of 
twe heal sures oF sinks 
Caweohy avmbder N. AVR, = Wy,)? = Hooke No 
Cavilatan number a, (> PYVAVCF 2p = looal statio pressure 
(ads,)) P= vapor pressure 
Oasis aumber OF Ne | PLARAT) AP = tomp, aif 
Oolura Rambder Same ax Sohmadtt number 
Oondonsation avmber (1) New (YG? pte? 
Oyedonsation namber (2) No, oan WARP = latent heat af condense 
i) 
Oowtiang number © (PY = 
(AT Ven number)? 
Chas Onrtet AaMbdor © . 


VPP = PNR)AS PL = Kinematic mean 
veloaity, Py = dynamin mean velowily 


Nignifleanoe 


Croup dependent only on 
physical properties 

Ratio of AlfvVen wave 
velooity/Muid velowity 


Nay, Bhavilational foree/ 
Vindoua Loree 


Activation enery/poten 
tial energy of Muid 


Drag foree/gravitational 
force 

Heat transferred by radia 
tion/(hermal capacity of 
Maid 

Ratio of yield atresa/via 
oous alreaa 

Midplane thermal internal 
resiatance/aurfaee fl 
Peniatanee 

Masa (ranafer fate al 
interface/mMans (ranater 
fale in interion of solid 
wall (hiokness / 

Inertial foree/viaeous 
force 


Clravitational foree/ 
surface fenaion force 


(inertia fone gravitation: 
al fiyree)'? 

Heal peneration/heat 
transferred 

Heat for vaporigation/ 
heat to Oring liquids to 
boiling point 


Depends only on phyaieal 
Properties 


Depends only on phyaioal 
properties and ¢ 


Vinooua Myce /aiifioee 
fenaion free 
Theoretioal eMeieney of 
Carnot oyele operating 
between 7) and 7) 
Trertia Qynoe oo mprenaith 
lity fyroe 

Tides of looal atatio head 
Over VApOF preaure 
Nead/velooity head 


N © = 

(vieeoua Nonoe) 
(atavity Ayree) 
1 a 


Re 


Ne 


* Very siepiiar t Hu ard Kanter ph feotor for ates and Duddtes [4 .OR 8 1, a2 (18S4)), 


PAM 


Hield of Une 


Accelerated Now 


Magneto fluid dynamics 


‘Transfer processes 


Transfer processes 


Pluidization, motion of 
liquide due (to density 
differences 

Reaction rates 


Saltation atudios 


Radiation 


Nlow of Bingham plaation 


Unateady atate heat trans: 
fer 


Masa transfer between 
fluid and solid 


Neda of particles 


Diffusion in reactors 


Atomization, motion of 
bubbles and drops 


Radiant heat tranafer to 
dint gas atreannns 


Wave behavior in open 
ohannela 
Vinoous flow 


Heal (ranafor during evap: 
oration 


Action of surface tenaion 
i) Mowing media 


Hifeota of surface tension 
and addeleration th lowes 
ine media (twoephase 
flow) 

Atomization, (woophase 
flow 


Compressible flow 

Cavitation 

Heat conduetion in forced 
fhowsa 


Condensation 


Condensation on vertical 
walle 

Maagnetoofuid dynamios 

Radiant heat transfer 


Reference 


2s 


5,6 


Jo 
67 


6, 14 


5 
56,1) 


i 


“um 


66 


6 
6 
61a MA 


21,28 


TABLE B (Continued) 


roe 
Name Symbol Significance Field of Use Reference 


C13 


C14 


DI 


D2 


D3 


D13 


D14 


DIS 


Crispation group 


Crocco number 


Damko6hler group I 


DamkoOhler group IT 


DamkoOhler group III 


DamkoOhler group IV 


DamkoOhler group V 
Darcy number 
Dean number 


Deborah number 


Delivery number 


Deryagin number 


Diameter group 


Diffusion group 


Drag coefficient 


Drew number 


Dulong number 


Eckert number 


Ekman number 


Elasticity number (1) 


Elasticity number (2) 


Ellis number 


Elsasser number 


Entry Reynolds Number 


Eétvés number 
Euler number (1) 


Euler number (2) 


Evaporation number 
Evaporation number (2) 


Evaporation-elasticity 
number 


Fanning friction factor 


Fedorov number (1) 


F.,, Nre, 


undisturbed surface ten- 
layer thickness 


pa/o*L; oF = 
sion; L = 
V/ Viens = 


2 -1/2 
(y- na | Vinx = Maximum 
velocity of gas expanding adiabatically 


Convection currents 


Velocity/maximum 
velocity 


i Compressible flow 


UL/V.4 Chemical reaction rate/ 


bulk mass flow rate 


Chemical reaction, 
mentum, and heat 
transfer 

Chemical reaction, 
mentum, and heat 
transfer 

Chemical reaction, 
mentum, and heat 
transfer 

Chemical reaction, 

mentum, and heat 

transfer 


UL?/D., Chemical reaction rate/ 


molecular diffusion rate 


mo- 


QUL/C,pVt Heat liberated/bulk 


transport of heat 


mo- 


QUL?/kt Heat liberated/conduc- mo- 


tive heat transfer 


= (Nre) 

4f; see Fanning friction factor 

(VLp/)(L/2R)'/?; L = pipe diam.; 
R = radius of curvature of bend 

0,/0,; 0, = observation time 


Ng, (centrifugal force/ Flow in curved channels 
inertial force) 
Relaxation time/obser- 


vation time 


Rheology 


V,/Aw; A = impeller area = Flow machines 
nd*/4 = [Diameter No.]~? [Speed 
No.]~! 


L(pg/2c)'/?; L = film thickness 


Film thickness/capillary 
length 


Coating 


(2/4)*/2(2H)"/* d/(V,)'?, d = impeller Flow machines 


diam. = [pressure No.]'/* x [delivery 
No.) 1/2 
D0/L2; D = diffusivity of solute through Mass transfer 


stationary solution contained in solid; 
of. Nrom 
(p —p')L,/pV?; p = density of object; 
p’ = density of medium; cf. f, y, N. 
Z4(Ma4—Ms)+Mz Vy at: 
(Z4—Yaw)(Ms—M,) 
M,, M, = mol. wt. me eopetodente A 
and B; M,,My= mol. wt. of mixture in 
vapor and at wall; Y,» = mole fraction 
of A at wall; Z, = mole fraction of A in 
diffusing stream 
V?/C,AT = Eckert No. 


Gravity force/inertial 
force 


Free settling velocities, 
etc. 


Boundary layer mass 
transfer rates; velocity 
profile distortion; drag 
coefficients for binary 
system 


V2,/C,AT, V., = velocity of fluid far from 
body ( =2/recovery factor, g.v. = 
Dulong No.) 

(u/2poL*)*? 


Compressible flow 


= (NrolNpe)'!? (Viscous force/Coriolis 
force) !/? 

Elastic force/inertial 
force 

Depends on physical 


properties only 


Magneto-fluid dynamics 


0,u/pL? = pipe radius Viscoelastic flow 


pC,/BE = [Gay Lussac No.] x [Hooke 
No.] +[Dulong No.] 

HV /2t)2R; Ho = zero shear viscosity, 
T1;2 = Shear stress when 
“= p,/2[M/L6?]; R = tube radius 

p/Ho-e = Npr./[magnetic Reynolds No.] 


V, 
xldy-Nre = er 


(p — p')L?g/co = Bond No., g.v. 

AP,/pV*; AP, = pressure drop due to 
friction 

d( —dp/dL) pV’; 
pressure gradient = 
factor 

V2/r[r = heat of vaporization (L?/07)] 

C,/rB (r as in E11) = (Gay Lussac No.) x 
(E11)/(Dulong No.) 

E/rp = K,/Hooke number 


Effect of elasticity in flow 
processes 

Flow of non-Newtonian 

liquids 


Magneto-fluid dynamics 


x = entry length As Nr. Entry or inlet processes 


Friction head/2 x velocity | Fluid friction in conduits 


head 


d = pipe diam., dp/dL = Fluid friction in conduits 


2 x Fanning friction 


Evaporation processes 
Evaporation processes 


Evaporation processes 


dAp,/2pV7L, d = dimension of cross Shear stress at wall ex- | Fluid friction in conduits 


section; L = length (cf. resistance coeff., | pressed as number of 
Ne) velocity heads 
3 2 yg 
d “ u —1]d, = equiv. particle diam]; Fluidized beds 


yM = sp. gr. of particles; yg = sp. gr. of 
gas (cf. N4,) 
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55 


22 


6, 13 


G7 


HI 


H2 


H3 


H4 
HS5 
H6 
H7 


H8 


H9 


H10 


Hil 


Ji 


J2 


J3 


J4 


K1 


Fedorov number (2) 
Fenske number 
Fineness coefficient 


Fliegner numbers 


Flow coefficient 

Fluidization number 

Fourier number (heat 
transfer) 

Fourier number (mass 


transfer) 
Froude number (1) 


Froude number (2) 


Froude No. (rotating) 


Galileo number 


Gay Lussac number 


Goucher number 


Graetz (Gratz) number 
Grashof number 


Gukhman number 


Guldberg-Waage group 


Hall coefficient 


Hartmann number 


Hatta number 


Head coefficient 

Heat transfer number 
Hedstrom number 
Helmholtz resonator group 


Hersey number 
Hodgson number 
Homochronous number 
Hooke number 

Jakob modulus 
J-factor (heat transfer) 
J-factor (mass transfer) 


Joule number 


Karman number (1) 


TABLE B (Continued) 


6B* = K,Pn =«xK,Pn 


L/W3)?; Wp = volume displacement [L*] 
Functions of ratio of specific heats and 
mach number 

Vn(CT)'!?/A(p, + pV?) = [yMi/(y -1)""7] 


1/2 
[ +—-—_—_——— = impulse Fliegner 


number; » = ratio of specific heats, 
Ma = mach number, A = flow area 
V,/Nd, d = impeller diam. 


Vi Vian» Vin = Velocity for initial 
fluidization 


ko/pC,L2 
D6/L? = k,6/L (cf. D12) 


V7/gL = (Nr,,)? (cf. Reech No., 
Boussinesq No., Vedernikov No.) 


V/./gL = (Nr,,)"!? (cf. Boussinesq No.) 


DN?/g; D = impeller diam. 


L3gp7/p? (cf. N4,, Nusselt thickness group) 


1/BAT 
R(pg/2c)'/?; R = wall or wire radius 
Vincp/KL 


L* p?gBAt/u? = Noa,/Noa = 
(Npe)?/(NGa:) (Ner,) 

(te) TA, 15 = temp: (G., °K) of, 
hot gas stream, f, = temp. of moist 
surface (wet bulb temp.) 


Given by equation relating volumes of 
reacting gases and reaction products 


f.J f, = cyclotron frequency, J 
free path/av. veloc.) 

(u2Hio,L?/y)'!? = (SRyNpe)'? = 
(Ng.N)*? 


y/tanh y; y =(rCD)"?/k., r = reaction 
rate constant [L°/M6] [a modified Hatta 
number has also been defined 35)] 

gH'/N?d? (d = impeller diam.) 

q|VPL? 0 

tL? p/ p> = (Npre) x (Nam) 

(d3/W)'2/Ma 


F,/ pv, (cf. truncation number) 
WfAp-/ V,. Bs 


V0/L (@ = time for liquid to move charac- 
teristic distance L) 


pV?/E = Vauchy No., g.v. 


Cpp.At/rp, (pr, pv = densities of liquid 
and vapor; At = liquid superheat tem- 
perature diff.) 
(h/c,G) (cyu/k)?!> = (Ny,)/ 

(Np) (Np,)"/? 
(k.p/G) (u/pD)?!? = (k.p/G)(Ns.)?!3 
2pC,At/teH? = 2(Ng.) (Rm)/(My)?(Nz) 


pd°( —dp/dL)/? (d = pipe diam., 
dp/dL = pressure gradient) = 
2(Npe)*f? 
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Mass transfer analogy of | Transport processes 
Posnov number 
Number of stages in 
separation process 
Ship modeling 


Power required by fans, 
etc. 

Fluid velocity in fluidized | Fluidization 

bed/that at start of 

fluidization 

Unsteady state heat 
transfer 

Unsteady state mass 
transfer 

Wave and surface be- 
havior 


Inertial force/gravita- 
tional force 


Open channel flow; free 
surfaces 


Velocity of open channel 
flow/speed of very small 
gravity wave 

Agitation 


Circulation of viscous 
liquid, thermal expan- 
sion 

Thermal expansion 
processes 

Coating 


Noo, = Nre X gravity 
force/viscous force 


Gravitational force/sur- 
face tension force'/? 

Thermal capacity fluid/ 
convective heat transfer 

Ne, = Npe (buoyancy 
force/viscous force) 

Thermodynamic criterion 
of evaporation under iso- 
baric adiabatic con- 
ditions 


Streamline flow 
Free convection 


Convective heat transfer 
in evaporation 


Chemical reaction in blast 
furnaces 


Magneto-fluid dynamics 


Magnetically induced 
stress/hydrodynamic 
shear stress (magnetic 
body force/viscous 
force) 1/2 


Magneto-fluid dynamics 


Gas absorption with 
chemical reaction 


Flow in pumps and fans 
Heat transfer in stream 
Flow of Bingham plastics 
Proportional to frequency | Pulsating combustion 
x residence time 
Load force/viscous force 
Time constant of system/ 
period of pulsation 
Duration of process/time 
for liquid to move 
through L 


Lubrication 
Pulsating gas flow 


Choice of time scales 

Elasticity of flowing 
media 

Maximum bubble radius/ 


thickness of superheated 
film 


Boiling 
Heat, mass and momen- 
tum transfer theory 


Joule heating energy/ 
magnetic field energy 


Magneto-fiuid dynamics 


Fluid friction in conduits 


Reference 


32 


59 


5, 13, 14, 25 


13 


24 
5,25 
S1SN5 


6,123.4) 253 


K2 
K3 


K4 


KS 


K6 


K7 
K8 


K9 


K10 


L10 
Lil 


L12 
L13 


Mi 
M2 


M3 


M4 
MS 


M6 
M7 


M8 
M9 


Karman number (2) 
Kirpichev number for heat 
transfer 


Kirpichev number for mass 
transfer 


Kirpitcheff number 
Knudsen number (1) 


Knudsen number (2) 


Kossovich number 


Kronig number 


Kutateladze number (1) 
Kutateladze number (2) 
Lagrange group (1) 


Lagrange number (2) 


Lagrange number (3) 
Larmor number 


Laval number 


Leverett function 


Lewis No. 


Lorentz number 


Luikov (Lykov) number 


Lukomskii number 
Lundquist number 


Lyashchenko number 


Lykoudis number 

McAdams group 

Mach number Nu, Ma 
Magnetic force parameter N 
Magnetic mach number Mu. 
Magnetic Oseen number k 
Magnetic pressure number AY 
Magnetic Reynolds number Ru 


Maievskii number 


Marangoni number Nu 


TABLE B (Continued) 


aoe al 


V/V, (see Alfven No.) 
q* L/kAt (cf. Naw, Nne) 


GL/Dpn® (cf. Neem, Naim) 


(pF x/y?)'? = (Nee)? cf"? 
AIL 


PD] aD al 


r An, /cAt 


4L? Bp? AtE2N{a +2/3(p2/kT)]/u2M 

Es = electric field at surface, N = 
Avogadro’s Number, «a = polarization 
coefficient, p, = molecular dipole 
moment, k = Boltzmann's constant, 
M = molecular weight 

IEL/pVu'; I = current density [Q/L76], 
E = voltage [ML/Q67], u’ = enthalpy 
(L?/67] 


r/c pt, —ty), (to, fy = Stream, wall temp.) 


Il/pL?N?; L = characteristic dimension 
of agitator = Ng, N, 
(D+ €p)/D 


APR/pV 
L,/L; (L, = Larmor radius) 


2y 2 
v/| * rr) +7 = ratio of specific 
y+ 


heats 
(g/e)'!?(Po/a 


k/pc,D = a/D = Ns,/Np, (N.B.: Lewis 
number is sometimes defined as reciprocal 
of this quantity) 

V/V,;(V, = velocity of light) 


k.Lija = k,L,C,/k 


a/a,; 4, = potential conductivity of mass 
transfer [L?/6] 

oH ue? L/p'!? = Mu(Ru/Nae)'? 
(L = thickness of fluid layer) 


= NaelN ae 

(eH)? 2{ EH] = (My)?(No)"? 
ueH, p\eBar = 4 Gr 

h* Ly At/k? p*gr 

V/V,; (V, = velocity of sound in fluid) = 
v//E,/p; (E, = bulk modulus of fluid) 
(cf. Sarrau number) 

u2H20,L/pV 

V/V, (see Alfven number) 

3(1-NiDRw 

HeH?/pV? 

o,u,-LV (cf. velocity number) 


= Ma 
Ao At 


2 
ATAU Lec 


layer thickness 


F-337 


Intensity external heat 
transfer/internal heat 
transfer intensity 

Intensity external mass 
transfer/internal mass 
transfer intensity 


Length of mean free path/ 
characteristic dimension 

Bulk diffusion/Knudsen 
diffusion 

Heat used for evapora- 
tion/heat used in raising 
temperature of body 

(N x.) (electrostatic force/ 
viscous force 


Combined molecular and 
eddy mass transfer rate/ 
molecular mass transfer 
rate 


Linear velocity/critical 
velocity of sound 


Characteristic dimension 
of surface curvature/ 
characteristic dimension 
of pores 


Fluid velocity/velocity of 
light 

Mass diffusivity/thermal 
diffusivity ; rate of exten- 
sion of mass transfer 
field/rate of extension of 
heat transfer field 


Magnetic body force/square 
root of product of the in- 
ertia and buoying force. 


Constant for given surface 
orientation 
Linear velocity/sonic 


velocity 


Magnetic body force/in- 
ertia force; resistance 
time of fluid in field/ 
relaxation time of lines 
force 


Magnetic force/inertia 
force 

Magnetic pressure/2 x 
dynamic pressure 

Mass transport dif- 
fusivity/magnetic 
diffusivity 


Magneto-fluid dynamics 
Heat transfer 


Mass transfer 

Flow around obstacles 

Low pressure gas flow 

Gaseous diffusion in 
packed beds 

Convective heat transfer 


during evaporation 


Convective heat transfer 


Electric arcs in gas 
streams 


Combined heat and mass 
transfer in evaporation 


Agitation 
Mass transfer in turbulent 


systems 


Magneto-fluid dynamics 
Magneto-fluid dynamics 


Compressible flow 


Two-phase flow in porous 
media 


Combined heat and mass 
transfer 
Magneto-fluid dynamics 


Combined heat and 
transfer 


Combined heat and mass 
transfer 

Magneto-fluid dynamics 

Fluidization 


Magneto-fluid dynamics 


Condensation 


Compressible flow 


Magnetic-fluid dynamics 


Magneto-fluid dynamics 
Magneto-fluid dynamics 


Magneto-fluid dynamics 


Magneto-fluid dynamics 


Compressible flow 


Cellular convection 


5-7, 25, 50 


Na 


12 


M10 
Mil 


M12 
M13 


Nl 
N2 
N3 
N4 


N5 


N6 


N7 


N8 


ol 


o2 


Margoulis number 
Merkel number 


Miniovich number 

Mondt number 

Naze number 

Newton inertial force group 

Newton number 

Number of velocity heads 

Number for similarity of 
phys. and chem. changes 

Nusselt number 


Nusselt number for mass 
transfer 


Nusselt film thickness group 
Ocvirk number 


Ohnesorge number 


Péclet number (heat) 
Péclet number (mass) 


Pipeline parameter 


Poiseuille number 


Pomerantsev number 


Posnov number 


Power number 


Prandtl number 
Prandtl number (mass 
transfer) 

Prandtl velocity ratio 


Prandtl dimensionless 


Predvoditeley number 


Pressure number (1) 


Pressure number (2) 


Psychrometric ratio 


Radiation number 
Ramzin number 
Ratio of specific heats 


Rayleigh number (1) 
Rayleigh number (2) 


fL?/K (ty — te) (tiny bo 


TABLE B (Continued) 


gas wei V,) Bas 


SR/e; R = pore radius 


Val V, = (Nua.Nai) 


F/pV?L? 
F,/pV? L?; (cf. f, W) 
(F/pL?)/(V?/2) 


r/C,At 


AL|k = (NaeNsi) (cf: Noiys Ki,) 


k.L/D = Ns» 


L(p?g/p?)"? = (Ng.)"?; 
(L, = film thickness) 


(F,//uV,)(a/R)?(D/b)?; (v, = shaft 
surface velocity; R = shaft radius; 
D = shaft diam.) (cf. Ns) 

ul(pLo)'!? = (Nwe,)'?/(Nre) 


LV pC,/k = LV/a = (Nre.Np,) 


LV/D = (Npe Ns-) 
VwV,/2H,; (Vw = velocity water- 
hammer wave, V, = initial velocity 
H', = static head x g{L?/0?} 
D?( —dp/dL)/V(D = pipe diam., 
dp/dL = pressure gradient) 
= temp. of medium, 
initial temp. of body) cf. Damkéhler 
Group IV) 
bAt/(An,,) (cf. Fe) 


N1/L* pN? 


C,u/k = DaIV/Da III x Da V 


u/pD = Ns,, v (used in Russian, German 
literature) 
Vi(rw/p)'!? (V = local fluid velocity) 


L(pry)''?/4 (L = distance from wall, etc.) 

dt* 

TL?/at, = (<<, 

O(N £o)) max 

temp. of body, /* = temp. of medium 
relative to its initial temp. 


where f, = init. 


P/{go(p' —p”)}"/?(p', p" = density of 
liquid gas) 


H/}/,U;(U, = circumferential velocity) 
= [diameter No.]~? x [Speed No.]~? 
h./Gs 


kE|noT* 
x (Stefan No.) 
C,P _ (Bulygin No.) 


= (Nw-,)/(Hooke No.) 


Cp(AQ) — (Kosovich No.) 


C,/C, (specific heats at constant pressure, 
volume) 


V(pL]o)"? = Nwe, (q.0.) 
L* p*gBc,At/yk = E*pgBAt/pa = 
(Nar) (Np,) 
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Mass of water transferred 
in cooling per unit 
humidity difference/ 
mass of dry gas 


Convective/conductive 
heat transfer 


Velocity Alfven wave/ 
velocity of sound 

Imposed force/inertial 
group 

Resistance force/inertia 
force 

Imposed head/velocity 
head 

Heat flow for phase 
change/superheat 
(supercooling) of one of 
the phases 

Total heat transfer/con- 
ductive heat transfer 

Intensity of mass flux at 
interface/specific flux by 
pure molecular diffusion 
in layer of thickness, L 


= (Npa.)'!? (gravitational 
force/viscous force) '/? 


Load force/viscous force 


Viscous force/(inertia 
force x surface tension 
force) !/? 


Bulk heat transfer/con- 
ductive heat transfer 

Bulk mass transfer/dif- 
fusive mass transfer 
Maximum pressure rise 
in water hammer/2 x 
static pressure 

= 32 for laminar flow in 
round pipe 


Drag on (agitator im- 
peller) or inertial force 


Momentum diffusivity/ 
thermal diffusivity 
See Schmidt number 


Inertial force/wall shear 
force'/? 


Rate of change of temp. 
of medium/rate of 
change of temp. of 
body 

Absolute pressure in 
system (pressure jump 
on interface) 


Heat transfer by convec- 
tion/heat transfer by 
mass transfer 


See Nw. 


Forced convection 
Cooling towers, liquid-gas 
contact 


Drying 

Heat transfer 
Magneto-fluid dynamics 
Agitation 

Friction in fluid flow 
Friction in conduits 


Changes of phase 


Forced convection 


Mass transfer 


Falling films 


Lubrication 


Atomization 


Forced convection 
Mass transfer 


Water hammer 


Laminar fluid friction 


Heat transfer with heat 
sources in medium 


Combined heat and mass 
transfer 

Power consumption by 
agitators, fans, pumps, 
etc 

Forced and free convec- 
tion 


Turbulence studies 


Turbulence studies 


Heat transfer 


Flow machines (turbines, 
pumps, etc.) 

Wet and dry bulb ther- 
mometry 


Radiant transfer 
Molar mass transfer 
Compressible flow 


Breakup of liquid jets 
Free convection 


14 


ey KAA) 
13, 20 


RIED 7+) 


6, 14, 60 


13, 14, 67 


5,32 


5, 13, 25 
13 


5 


13, 14, 60 


14 


25 
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R6 Rayleigh number (3) q*L* pg BC,/uk*x = (No) (Ney) Combined free and 6 
(Ny) (L/x); (L = pipe diam.) forced convection in 
vertical tubes 
R7 Recovery factor C,(tow —m)/ V2; t4 = attained adiabatic Convective heat transfer | 5 
wall temp. in compressible flow 
= temp. of moving medium (cf. Actual temp. recovery/ 
Eckert No.) theoretical temp. 
recovery 
R8 Reech number = I/(Nr,,) q.v. Wave and surface 6 
behavior 
R9 Resistance coefficient (1) F,/}pV?L? (cf. drag coeff., Newton num- Flow resistance 25 
ber, Fanning factor) 
R10 Resistance coefficient (2) Ap. Dy/ipV?L (Ap = pressure drop over Fluid friction in conduits | 25 
length, L) (cf. R9) 
R1i Reynolds number LVp/p Inertia force/viscous force | Dynamic similarity bpp’ A) 
R12 Reynolds number (rotating) L?Np/u; L = impeller diam. Agitation 45 
R13 Richardson number —(g/p)(dp/dL)/(dV/dL)w? [L = height of | Gravity force/inertial Stratified flow of multi- 54 
liquid layer, (dV/dL),, = velocity gradient| force layer systems 
at wall] 
R14 Romankov number To/T pron Dry bulb temperature Drying 6, 52 
(abs.)/(product tem- 
perature (abs.) 
R15 Rossby number V/2w,LsinA (w, = angular velocity of} Inertia force/Coriolis Effect of earth's rotation | 5 
earth’s rotation [1/0]; A = angle between | force on flow in pipes 
axis of earth's rotation and direction of 
fluid motion [~]) 
R16 Roughness factor e/L Fluid friction 5 
Sl Sarrau number = mach number, g.v. Compressible flow 6 
S2 Schiller number (1) LV(p?/uF,)'* 4 Flow around obstacles 34 
s3__| Schiller number (2) Ye eee ate 2 velocity in Aaa it 66 
4 gulym —Ym) 
fluidized bed; ),,, yw = Specific gravity of 
medium and material in bed 
S4 Schmidt number u/pD (cf. Np,_) (= Da I/DaI Da V) Kinetic viscosity/molec- Diffusion in flowing §,\25) 
ular diffusivity 
S5 Semenov number k./K; K = reaction rate constant [L/0] Reaction kinetics 11 
S6 Senftleben number NE}[a +2/3(p2/kT)) : (1/4LM,] Kronig Convective heat transfer | 6 
number, q.v. 
S7 Sherwood number k.L/D = Nu,,(also termed Taylor number) | Mass diffusivity/mo- Mass transfer 5 
lecular diffusivity 
S8 Sommerfeld number (1) (uN/P,) (D/a)? (D = shaft diam., (cf) Viscous force/load force | Lubrication 5 
Ocvirk number) 
s9 Sommerfeld number (2) (F,/“V,) (a/R)? (V, = veloc. of shaft sur- | Viscous force/load force | Lubrication 6 
face; R = shaft radius) (Ns, = 4/nNs,) 
$10 Spalding function - ("| 30 =(T-T,)(T.-T.), Dimensionless temp. Convection 18, 33 
du" }ar=0 gradient at wall 
T,, = wall temperature, 7,, = free 
stream temp.,u* = Prandtl velocity ratio 
Sil Specific speed N(V,)"'2/(gH')*'* (H’ = head of liquid Pumps and compressors | 8, 32 
produced by one stage) (cf. speed number) 
S12 | Speed number (4x)'/2(V,)'? N/(2H)*/* = (delivery num- Flow machines 25 
ber)'/? x pressure number) ~ */* (cf. 
specific speed) ; 
$13 Stanton number h/C,pV = h/C,G = (Ny,)/Nre)(Ne,) Heat transferred/thermal | Forced convection 5,6, 13, 25 
capacity of fluid 
S14 Stefan number nLT*/k Heat radiation 25 
S15 Stokes number y0,/pL? (@, = vibration time) = Particle dynamics 6 
(Ns,)~ (Nae)! 
S16 Strouhal number SL/V (cf. No) Vortex streets; unsteady- | 6, 25 
state flow 
S17 Suratman number pen = (Nae)?/(Nwe,) = (Z)-? Particle dynamics 6 
S18 Surface elasticity number “5 mat I’ = surface concentration Convection cells 10 
of surfactant in undisturbed state, 
Ds = surface diffusivity, L = film thick- 
ness 
si9 Surface viscosity number us/pL; ws = surface viscosity, [M/0], Convection cells 10 
L = film thickness 
Ti Taylor number (1) wAR,)''2a*!* p/u; (w, = angular velocity Stability of flow pattern in | 5 
of cylinder; R, = mean radius of annulus with rotating 
annulus) cylinder 
2 Taylor number (2) Nyro; (2wL?p/p)?[w = rate of spin (1/8); «(Coriolis force/viscous Effect of rotation on free | 6 
L = height of fluid layer] force)? convection 
T3 Thiele modulus my Q'?U'?L/k'/27"? = (Da IV)'/? Diffusion in porous 5 
catalysts 
T4 Thoma number or (H,-—H,-H,)/H(H = total head; Net positive suction Cavitation in pumps 8) 
= atm. pressure head; H, = suction | head/total head 
head; H, = vapor pressure head) 
TS Thomson number Non OV/L; 0 = characteristic time (cf. Ns,) Fluid flow 6 
T6 Thring radiation group pC, Vke*nT? (cf. Boltzmann number) Bulk heat transport/heat | Radiation 5 


transport by radiation 
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TABLE B (Continued) 


Serial Name Symbol Definition Significance Field of Use Reference 
No. 
TT, Thring-Newby criterion () [Vimy + Vimo)! Vino R/L); Vimo» Vu, = Mass Combustion of fuels 4 
flow rates of nozzle fluid and surrounding 
fluid [M/6]; R = equivalent nozzle 
radius; L = furnace half width 
T8 Truncation number r uy/P (cf. Hersey number) Shear stress/normal Viscous flow 6 
stress 
vi Valensi number V wL? p/u; w = circular osciilation Oscillations of drops and | 57 
frequency when p = 0 [1/6] j bubble- 
v2 Vedernikov number V CtE*V/(V,, —V) = C*E*(Ne,,) (C* = OX- Generalized Froude Instability of open- 6,6] 
ponent of hydraulic radius in formula number channel flow 
(-]; (* = shape factor of channel section ; 
V,, = absolute velocity of disturbance 
wave) 
v3 Velocity number R, = Magnetic Reynolds number, g.v. 5,6 
wi Weber number (1) Nwe, V7 pL/o = (Nwe;)” Inertia force/surface Bubble formation, etc. 22m 
tension force 
w2 Weber number (2) Nwe, V(pL]o)'!? = (Nwe,)"!? ; ah: 
w3 Weber number (rotating) WwW. L?N?*p/c; L = impeller diameter Agitation 64 
w4 Weissenberg number Nwe w3V/o,L; 3 = f sG(s) ds, w, = Viscoelastic force/viscous | Viscoelastic flow 63 
~ “ force 
I G(s) ds, G = relaxation modulus of 
0 
linear viscoelasticity, s = recoverable 
elastic strain 
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DIMENSIONLESS GROUPS (Supplementary Table) 
George D. Fulford and John P. Catchpole 


Reprinted from Industrial and Engineering Chemistry, Vol. 60, No. 3, pp. 71 to 78. Copyright 1968 by the American Chemical Society and reprinted by permission 
of the copyright owners and the authors. 


TABLE Il. ALPHABETICAL 
LIST OF NEW GROUPS 


bac 
Name Symbol Significance Field of Use Reference 


AO | Absorption No. xLy 

DV; 

ke, = ree side mass transfer coefficient; x = length of 
wetted surface; L, = film thickness; V; = volume flow rate 
per wetted perimeter [L?/6] 

Ala | Advance ratio vine 

= forward speed; D = propeller diameter 

Alb | Aeroelasticity parameter = ani No., g.v. 


Dimensionless mass 
transfer coefficient 


Gas absorption in 40 


wetted wall column 


key 


Special form of 
Strouhal No. 
Inertia force/com- 
pressibility force 
Dimensionless 
diffusivity 
Frictional force/ 
viscous force 
dimensionless skin 
friction) 


Propeller studies 


Compressible flow 


Ada | Anonymous group 3 Dx/V;,L, (symbols as in Absorption No.). ¢ = (Ab)?/(Ns,)? Gas absorption in 
wetted wall column 
Laminar boundary 


layer flow 


A4b | Anonymous group 4 t,R/V.u; R = cylinder radius; V,, 
ary layer 


= velocity outside bound- 12, 28, 35 


Bla | Bairstow No. VIViw Previously used for 27 
V,. = velocity of sound at wall (cf. Mach. No.) Mach No., now 
largely obsolete 
B2a | Batchelor No. VLo,/V7e. —_— Magnetofluid 27 
€. = electrical permittivity [Q70?/L>M] dynamics 
Bl3a | Buoyancy parameter AT gL N N,.)? AT| 1 Buoyancy force/ Free convection 27 
iT ye (Na)/(N re) aaa Nae inertia force 
D6a | Darcy No. (2) VL/D'; D' = permeability coefficient of porous medium Inertia force/permea- | Flow in porous 19 
[L?/6] tion force media 
D8a | Generalized Deborah Uf Br) Fra Generalization of Rheology 2 
No. I, = invariant of rate of strain tensor (sec.~?);/,, = invariant | group D8 
of vorticity tensor (sec.~); 6, = natural time (sec.) 
D14a| Dufour No. ROn's o/c, Heat of isothermal Thermodiffusion 22 
© = thermodiffusion constant = (D;/D)/n,on29 [—]; Dr mass transfer/en- 
= thermal diffusion coefficient [L?/6]; 1,9, 220 = n/n’, thalpy of unit mass 
n;,/n'; n' = total No. of molecules = n + ny; 7," of mixture 
= No. of molecules of components 1, 2, 
in binary mixture; also 
Du, = (D7/D)p/pc,Tn20 
Ela | Einstein No. V/V, (V, = speed of light) (cf. Lorentz No.) Fluid velocity/ Magnetofluid 27 
velocity of light dynamics 
E4a_ | Electric field parameter E/Vu.H. Magnetohydro- 26 
dynamics 
E4b | Electrical characteristic p(dy/dT)L? - AT: Ei/p? Electrical effects on | 6 
No. E, = electrical field strength [ML/Q6?]; x = dielectric transfer processes 
susceptibility [Q70?/ML?] 
E4c_ | Electrical Nusselt No. VL/D*; D* = 4(D* + D~) [L?/6] Convection current/ | Electrochemistry 10 
D*, D~ = diffusion coefficients of ions (cf. group P2) diffusion current 
E4d | Electrical Reynolds No. e,.V/Q'Lb' Electrical effects in 27 
(1) &, = electrical permittivity [0707/L°>M]; Q’ = space charge flow 
density [Q/L*); 6’ = carrier mobility [Q0/M] 
E4e | Electrical Reynolds No. Alternate name for group E4c, g.v. 10 
(2) 
E10a | Modified Euler No. Hyp el Ving Friction head/ Flow of vapor across | /3 
H;, = head of liquid on tray [L]; p., pg = densities of velocity head mass transfer trays 
liquid, vapor; Vg = vapor velocity based on free area, [L/6] 
El3a | Expansion No. gd\[p. — pe 1/Nr,, * density Rise of bubbles 13 


We PL ratio 
d = bubble diam., V = bubble veloc., p,, pg = densities of 


liquid, gas 


F12a | Fourier No. (flow) y0/ pL? Unsteady state flow | /7 
problems 
F12b | Frank-Kamenetskii No. 6 Cine Dimensionless heat | Heat transfer in 24 
k aT? L’k, exp( — E,/#T) effect of reaction reacting systems 
Q” = heat liberated per unit mass of material reacting/unit 
volume [1/L6?]; kK = thermal conductivity of reacting mix- 
ture [ML/T6°]; k, = preexponential constant in Arrhenius 
equation [M/6] 
F12c | Frequency parameter — w'L/V = 2x x Strouhal No.; 22/@' = period of motion [6] Special form of Unsteady state flow, | 27 
Strouhal No. (cf. etc. 
also TS) 
F12d | Frequency No. (2) N, w,L/V; L = packing element diameter [L]; V = interstitial Special form of Flow in packed or 23, 29 
fluid velocity [L/6]; w, = radial frequency (radians/sec.) group F12¢ fluidized beds 


[1/6] (cf. groups H10, $16, TS) 
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TABLE I. ALPHABETICAL LIST OF NEW GROUPS (Continued) 


= 1/2 yii3 Special dimension- Heat transfer to 8a 
5 gael tg sony Se CONOED i hell less heat transfer spheres in turbu- 
becuse coefficient lent streams 


i Ns, — 2)/(NJ2Z NY) Special dimension- Mass transfer to 8a 
eg Abiola is ae i less mass transfer spheres in turbu- 
ag coefficient lent streams 
i ; G. h*/H*; h* = surface area of packing element/perimeter [L]; Dimensionless j Mass transfer in | Sa 
G2a | Geometric No e i = height of packing [L]. packed bed height packed beds s 
zy ry L,\#/2 Modified Reynolds Boundary layer flow | 27 

G2b | Goertler parameter Viao( ral Aer boundary a 
L, = boundary layer momentum thickness, [L]; 

R, = radius of curvature [L] 

GSa | Diffusional Grashof No. | Gras | L°p?gB',An'/p? Buoyant forces x Interphase transfer 37 
n', = mass fraction of species A, [—]; 4 = coefficient of | inertia forces/ by free convection 
density change with n',, [—] (viscous forces)? (density changes 

caused by concen- 
tration differences) 

H8a Ge | (KL?/a,)(C,)"~' Heat and mass trans- | 22 
n = order of reaction [—]; C, = initial concn. [M/L*); fer with chemical 
a, = mass transfer conductivity of reaction products and phase changes 

an 
[L?/0]; K = reaction rate constant, [i ao | | 
H9a | Homochronicity No. Ho, | NO(N = mixerr.p.m., 6 = mixing time) ; Mixing, agitation — 3! 
H1 1a] Hydraulic resistance Tc Ap,/pugL = We, xLaplace No. = Ney, x Ner, Characterizes devel- | Pressure drop in dis- | /5 


opment of inter- | tillation columns 
facial area per unit 


area of tray 


Flow of viscoplastic | 20a 
fluids 


Differs from K7 by | Gaseous diffusion in | 34 
numerical constant packed beds 


group 


tl Ilyushin No. I 


K7a_ | Knudsen No. for diffusion 


de = pressure drop across liquid on tray ([M/L62}; 
= liquid density; L = depth of liquid on tray 


(Vdp/p) . 4tp/3V2 p = 4tp/3V72p. Naei to = Max. dynamic slip 
resistance [M/L0?] 


= 
Ky 


3eD ay/40K, aii, 
K,, = Knudsen flow permeability constant; 7, = equilibrium 
mean molecular speed of species A 


K7b | Kondrat’evy No. YNoini Noi, = heat transfer Heat transfer be- | 2/ 
Biot No.; ¥ = temp. field nonuniformity parameter = tween fluid and 
(t, —t,)/(i—t,); tf, = temp. of surrounding medium; body 
= body surface temp.; i? = body mean temp. 
L3a_ | Laplace No. Ap,. Lio = Tc/We, Interfacial behavior | 32 
Ap, = pressure drop across liquid on tray [M/L0?); on distillation trays 
L = depth of liquid on tray 
LSa_ | Lebedev No. eb (t,—t,)/C,pp, Molarexpansionflux/| Drying of porous | 22 
by; = intensity of vapor expansion in capillaries of body on | molar vapor trans- | materials 
heating [M/L°T7]; t, = temp. of surrounding medium; fer flux 
t, = initial temp.; p, = density of solid [M/L*) 
LSb | Leroux No. = cavitation No. C6 27 
L7a_ | Turbulent Lewis No. Cypeplky = Ip/ly = Epler Combined turbulent | // 
ky = eddy thermal conductivity [LM/T#*]; heat and mass trans- 
1p, ly = mixing lengths for mass, heat transfer [L]; fer 
e, = eddy thermal diffusivity [L?/6} 
L7b_ | Lewis-Semenov No. = 1/Nie3 Niue = group L7 27 
L7¢e_ | Lock No. pR*ia'/I Rotorblade dynamics | 27 
= fluid density; a’ = rotor lift curve slope [L?/M]; 
= blade chord [LZ]; R = rotor radius [L]; J = moment of 
inertia of blade about hinge [L*] 
M3a | Magnetic Grashof No. 4no.udu/p). Ne, Magnetofluid 7 
; = group G5 dynamics 
Mada | Magnetic No. HH (o,-L/pV)''? = (magnetic force parameter)!/2 See group M3 Magnetohydro- 26 
} dynamics 
MSa | Magnetic Prandtl No. Celte™ Magnetic Reynolds | Magnetofluid 27 
id No./Reynolds No. dynamics 
cf. Magnetic Grashof No., group M3a (properties of fluid) 
P3a | Plasticity No. P. = Bingham No. 41 
P7a_ | Modified Power No. 4 (Aw) ~ 1/2 Agitation 36 
ral (N, N,)” 67 
D, = effective agitator diameter [L); Li = effective agitator 
height; Aw = wall proximity factor; N, = No. of blades on 
agitator; N, = effective No. of blade edges 
P8a_ | Total Prandtl No. Pr by +(u/p) Total momentum Heat transfer in com- | 25 
Upto a > diffusivity/total bined turbulent and 
fm, &r = eddy transfer coefficient for momentum, heat [2/6] | thermal diffusivity laminar flows 
P8b | Turbulent Prandtl No. Pry | euler = Ilr Eddy momentum Heat transfer in tur- | 9, 25 
&™, &r = eddy viscosity, eddy thermal diffusivity [L?/6]; diffusivity/eddy bulent flow 
1, ly = mixing lengths for momentum, heat transfer thermal diffusivity 
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S Lo 
No. os =e — iain laa eekdes 


P12a| Predvoditelev No. (Vm? /am) (NF0,,) 
(mass transfer) T,, = rate of change of mass transfer potential of medium, 
(mass/unit mass)/time [1/6]; a, = mass conductivity of 

material [L?/6]; No, = group F12 
fda.p/G 
d, = equiv. diam. of channel 


Rate of change of| Mass transfer 
concn. of medium/ 
rate of change of 


concn. of body 


P15a| Pulsation No. Transfer to pulsed 


fluid 


ROa | Radial frequency param- o,D/V?, w,a/V? Packed and fluidized 
eter (1) D = diffusivity or dispersion coefficient of packed bed beds 
[L?/6], w, = radial frequency (radians/sec.) [1/6] 
ROb | Radial frequency param- w,L?/a Packed and fluidized 
eter (2) @, as in group ROa; L = tube radius [L] beds 
ROc | Radial frequency param- o2DL/V? (Group ROa)? Packed and fluidized 
eter (3) (Quantities as in groups ROa and ROb) (Group P2) beds 
ROd | Radial frequency param- L(a,/2D)''?_ = [4(group ROb)'/? Analog of Wave No.| Packed and fluidized 
eter (4) (quantities as in groups ROa and ROb) beds 
Rla | Radiation parameter e *nTwArlk Effect of radiation on 
e* = function of mean surface emissivity of walls, [—]; convective mass 
T,, = wall temp. (abs.) [7] transfer 
R6a | Reaction enthalpy No. (Au) ,(An4)/C,(AT) Change in reaction| Interphase transfer 
(Au), = enthalpy of reaction per unit mass of A produced} energy/change in with chemical re- 
[L?/6?], n, = mass fraction of species A [—] sensible energy action 
R15a| Rossby No. ViwL More general form of 


group R15 


Schmidt No. (2) — = Semenov No. (2) No longer used 
Schmidt No. (3) ux/po.L? Diffusivity of vortic-}| Electrochemistry 
yz as in group E4b ity/mass diffusivity 

of ions 
Total Schmidt No. eu +(u/p) Total momentum Mass transfer in com- 
Ep +D diffusivity/total bined laminar and 
ey = eddy viscosity [L?/6] mass diffusivity turbulent flows 
Turbulent Schmidt No. éy/eD = I/lp Eddy momentum Mass transfer in tur- 
éy = eddy viscosity, [L?/6], /,/p = mixing lengths for momen-|  diffusivity/eddy bulent flow 
tum, mass transfer [L] mass diffusivity 
Semenov No. (2) = 1/N_, (see group L7) 
Smoluchowski No. L/A = 1/Nxn See group K6 
Nx, = group K6 
Soret No. On, (definitions as group Di4a) Dimensionless ther-}| Coupled heat and 
modiffusion coeffi- mass transfer 
cient 
Spalding No. . cpAT/(r, —4,/Vm); Gr = Tadiant heat flux [ML?/6*]; Ratio (sensible heat/| Droplet evaporation 
V,, = rate of mass transfer [M/6] latent heat) for 

evaporated material 
Stark No. nT?L/k Radiant heat trans- 
L = thickness of layer [L]; (= Stefan No.) fer 
Stewart No. u2H?20,L/Vp (Hartmann No.)?/ Magnetofluid 
Reynolds No. dynamics 
Stokes No. (2) 1.042 mygp(1 —p/p,)R**/p7; p, w = density, viscosity of fluid; Calibration of 
my;, ps = mass, density of float; R* = tube radius/float rotameters 
radius [ —] 
Surface tension No. u?/h*op; h* = surface area of packing element/perimeter [ZL] Mass transfer in 
packed columns 


T5a | Thompson No. aAtra da Cellular convection 
aL © \ar}!#* 
(cf. Marangoni No.) : 
T7a | Thrust coefficient F;/pV7d? Propeller studies 
F, = thrust force [ML/67]; V = forward speed [L/6]; 
d = tip diameter [L] ; 
T7b | Torque coefficient F'/pV7d° Propeller studies 
F' = propeller torque [ML?/67] 
T7e | Transiency groups Transient flow 
behavior 
= pressure gradient in flow direction [M/L707}; 
= group Fl2a 
W0a| Wave No. k L(@,/2a)"/? Heat transfer analog | Cyclic heat transfer 
w, = radial frequency (radians/sec.) [1/6] group ROd 
W3a]| Weber No. (3) We, | o/p.gLl? Surface tension force/| Interfacial area deter- 
= liquid density [M/L*]; L = depth of liquid on tray [L}] gravity force mination in distilla- 
tion equipment 
W4a| Generalized Weissenberg N, J1.8, Generalization of Rheology 
No. (definitions as group D8a) group W4 
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Reference 


22 


20 


18733509 


PAR SS) 


18, 33, 39 


39 


14 


37 


10a 


eH 


27 


17 


Coefficient of 
thermal bulk 
expansion 

Coefficient of 
density change 
with concn. n, 

Density 


Density gradient 
Diffusivity (molec- 
ular unless noted 

otherwise) 


Diffusivity (eddy) 


Diffusivity (surface) 
Diffusion tortuosity 
Dispersion (perme- 
ability) coefficient 
Molecular weight 


Permeability 
(packed bed) 
Porosity (voidage) 


Specific gravity 
Surface tension 


PHYSICAL PROPERTIES 


General Physical Properties 


Parameter Symbol | Dimensions 


B 
By 


p 


dp/dL 
D, an 


Ep, &p 
Ds 


is 
D' 
M 


g 


ie 


ax 


TABLE Il. TABLES FOR IDENTIFYING DIMENSIONLESS GROUPS 


1/T 


M/L* 
L?/6 


L?/0 
ML/6? 
L/6 
M 


L? 


M/6? 


Expo- 


nent 


= 
+1 


+1 


-—2 
-1 


These tables incorporate those from the earlier publication (5) 


Basic dimensions are taken to be: Length (L} 
Mass [M) 
Electrical charge {Q) 
Temperature [T] 
Time [8 


PHYSICAL PROPERTIES 


General Physical Properties 


Groups Parameter 
E4, E12, G2 Thermal diffusion 
G5, K9, M3a, RS, R6 coefficient 


GSa 1 Coefficient of potential diffusion in mass transfer. 
2 Knudsen diffusion coefficient. 
3 Binary bulk diffusion coefficient. 
M1 * Effective diffusivity (molecular and eddy) = D+ep. 


Al, B1, B10, C1, C2, C6, 
D3, D13, D14a, E3, E9, 
E10, E10a, E13, E13a, 
F1, F11, F12a, HS, 


Electrical and Magnetic Properties 


Hila, I1, J1, K4, K10, Carrier suspecti- Q0/M E4d 
LSa, L5b, L7, M3, M3a, bility 
MSa, M6, N2, N3, N4, Current density Q/L76 K10 
P7, P8a, P9, ROa, R9, Dielectric suscepti- Q76?/L?>M E4b, S4b 
R10, R13, S4, S4b, S4c, bility 
$13, S14a, S15, S15a, Electrical conduc- Q70/L?M E6, S4b 
$18a, T7a, T7b, T7c, tivity H2, M4a 
W3a B2a, L11, M3, M3a, 
C9, J3 MSa, M7, Si4a 
E2, L11, M4a, O2, P13 Electrical permit- Q707/L°0 B2a 
J3, KS, S3 tivity EAd 
D10, G3, P10, P11, R4, Field strength Q/Lé J4 
W0a, W2 E4a 
F2, N8, S2 H2, L11, M4a 
Alb, B1, B6, B9, CS, C7, K9, M3, M6, S6, Si4a 
D5, D7, D13, E4, E4b, Magnetic perme- ML/Q? E4a, E6, J4 
E6, E7, E8, E10a, El3a, ability H2, M3a, M4a, MSa, 
G2b, H6, H11, I, J1, M6, M7 
J3, J4, K1, L7a, L7b, Lil 
L7c, L9, M3a, P1, P8a, M3, Sl4a 
P15a, ROb, RS, R11, Space charge Q/L* E4d 
R13, S4a, S5a, S15a, density 
S17, T1, TSa, T6, T7c, Voltage ML/#?Q E4a, K10 
Vi, WI, W3 E4b 
A5, C10, G1, G5, GSa, 
K9, RS, R6, S15a, T2 
R13 
BS, B7*, D2, Di4a, E4c, 
E4e, H8a', K4', K7?, Eddy thermal L7a 
L2, L7, L10, N7, P2, conductivity 
P9, P12a', S4, S4c, S9a Eddy thermal L7a, P8a, P8b 
J3 diffusivity 
AO, ROd Humid heat PIS 


Ada, F12', K7°, K7a, 
L2*, L7b, L9', ROa, 
ROc, S4a, S5a 

S4c, S4d 

L2, L7a 

S18 

K7, K7a 

Dé6a 

R0a, ROc 

D14, K9, S6 

D14 

L6 


B6, M12 

L6 

K7, K7a, LSa 
F2 

C2 


Cl 
B9, C3, C13, E8, L3a, 


L6, R1, Si8a, Wi, W3 
D10, G3, 02, P13, R4, 


w2 


M9, S17, S18, T5a, W3a 


Latent heats of 
phase change 


A3, Ell, E12, E13, J1, 
M1, S10a 

B13, C10, K8, Kil, N5 

Ratio of specific LS 
heats 

Specific heat B2, B13, D3, Di4a, D15, 
E1, F11, J2, K8, K11, 
L7, M10, NS, R0a, R3, 
Réa, S13 


A3, E4, E12, G4, J1, J4, 
L7a, L7b, L9, P1, P8, 
P8a, ROb, R3, R5, R6, 
R7, S5a, $10a, T5a 

16 

Rla 

L7b, L9, P1, P8a, P12, 
ROb, R5, SSa, T5a 

w0a 

C13, L7, L10, R0a 

Mi 

R6 

B4, B12, C7, C9, C10, 
D4, F12b, G4, K3, K7b, 
L7b, L9, N6, P1, P5, 


Surface emissivity 


Temperature 
conductivity 
(thermal dif- 
fusivity) 

Thermal conduc- 
tivity 


TABLE If. TABLES FOR IDENTIFYING DIMENSIONLESS GROUPS (Continued) 


Thermal Properties 


ss Dimension |B 
nent 


Parameter 


P8, ROb, Ria, R5, S4a, 
S5a, S13a, S14, T5a 
J2 
T3, W0a 
F11, L7, ROa, R1 


Eddy viscosity P8a, P8b, S4c, S4d 


Invariants of rate- D8a, W4a 
of-strain and 
vorticity tensors 
Maximum dynamic ll 
slip resistance 
Modulus of Alb, C5, E4, H11 
elasticity Cl, E13, R1 
Al 
Rate of shear T8 
Rigidity coefficient H6 
B3, P3a 
Shear stress ES 
P10 
Pll 
A4b 


Viscosity (in all 
cases, kinematic 
viscosity has been 
written as p/p) 


Al, AS, E4b, G1, G5, 
GSa, K1, K9, S15a, S17, 
T2 

A4b, B6, C10, DS, D7, 
E6, E7, G2b, H8, I, 
L1, L3, M3a, O1, P4, 
P11, RS, R6, R11, S9, 
S19, T1, T5a, T7c, V1 

F2, K5, N8& 


C9, J2, J3 

B12, C3, C13, E3, E5, 
Fi12a, M1, M3a, MSa, 
O2, P8, P8a, P9, S4, 
S4b, S4c, S8, S15, T7c, 


Cl, $18a 
C2 
Viscosity (surface) S19 
Yield stress B3, H6, P3a 


LENGTHS, AREAS, AND VOLUMES 


Characteristic Lengths 


General length Various iz; —5 | P7,P7a 
dimension —3 | F9, L1, 815a, T7b 

—2 | D9, D12, E3, Fil, F12, 
F12a, H4, H5, N2, N3, 
N4, O1, R9, S4b, S8, 
S9, S15, T7a, W3a 

—1 | Ala, BI, B10, E2, E4d, 
ES, E10, F1, F13, G2a, 
G4, H10, H11a, K6, L4, 
P7a, R6, R10, R15, 
R15a, R16, S6, S7a, 
$18a, S19, T5, T5a, 
T7, T7c, W4 

—4 | B11, D7, F14, G2b, O2 

+4 | AO, G2b, M4a, R4, T1, 
w2 

+1 | Ada, A4b, B2a, B3, B4, 
BS, B7, B10, Bi3a, C7, 
D1, D3, D5, Déa, D11, 
D13, E4c, E4e, E7, E10, 
El3a, F1, F2, F5, F12c, 
Fi2d, F15, G2a, G2b, 
G3, H2, Il, K3, K4, K6, 
K7b, K10, L3, L3a, L4, 
L7c, L9, L11, M1, M3, 
M7, N6, N7, N8, PI, P2, 
P3a, P7a, Pil, Pl5a, 
ROc, ROd, Ria, R8, R10, 


Characteristic Lengths 


Parameter Groups 


R11, R16, S2, S7, S7a, 
Si3a, S14, Si4a, S16, 
S17, S18, T3, T7c, W0a, 
wi 

D7, H7, T1 

B9, D2, D4, E4b, E8, 
F12b, H6, H8a, K9, O1, 
P4, P5, P12, Pi2a, ROb, 
S8, S9, T5a, T7c, V1 

A5, C10, G1, G5, GSa, 
K1, M3a, R5, S15a, W3 

L7c, T2 


Various 


Dimension of 
agitator, propeller, 
ete. 

Ala, P7a 

Dil, F15, L7c, P7a 

w3 

L7c 

Film thickness Ada 

Furnace half-width 

Larmor radius 

Mean free path 


Mixing length-mass 


Mixing length-heat 

Mixing length- 
momentum 

Particle dimension 


Pore or nozzle 
radius 

Thickness of liquid 
layer 


Areas 


Area Lz —1 | D9, F6, F7, F8 
+1 | B2 
Area/unit volume jes —1 | B6 
+1 M11, M12 
Volumes 
Volume WwW, w* EL +1 | AS, H9, Mil 
TIMES AND FREQUENCIES 
Time D8, T7c 
D8, D8a, D12, E3, F11, 
F12, Fl2a, H1, H9a, 
H10, Pi2a, S15, T5, 
W4a 
Frequency 16k Oy Fi12c, H1, Pi5a, S16, V1 


ROd, W0a 
F12d, R0a, ROb 
ROc 


w, (radi- 
ans/time) 


Radial frequency! 
(= 2nf’) 
' Also see angular 
velocity. 


TEMPERATURES AND CONCENTRATIONS 
(DRIVING FORCES) 


Concentrations and Related Quantities 


Dimensional con- ™ Cie H8a (nth order reaction) 
centration D1, D2, R2 
B10 
Dimensionless con- n Dl4a, P6, S9a 


A4, Di4a, G5a, K8, R6a, 
S9a 


centration (e.g., 
wt./wt., mass 
fraction) 
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TABLE II. TABLES FOR IDENTIFYING DIMENSIONLESS GROUPS (Continued) 


Concentrations and Related Quantities 


Parameter Groups 


Mole fraction 


Rate of change of Pi2a 
mass transfer 
potential (mass per 
unit mass/time) 

Specific mass con- K4 
tent (mass/unit 
mass) 

Surface concentra- S18 
tion 

ibaa capacity L5a 
Mass capacity B13, R2 

(porous body) 
Vapor expansion L5a 


intensity on 
heating 


Temperatures, Temperature Differences 


R1*, T6* 

F12b* 

A4, A6*, B12, B13, 
B13a*, C4*, C7, C10, 
D3*, D4*, Di4a*, D15. 
El, E4b*, F12b*, G2, 
G6*, K3, K7b, K8, K9, 
K11, N5, P5*, P12*, 
R6éa, R14*, S6, T5a 

LS 

F6*, F7*, F8* 

B13a, C4, E4b, G5, G6, 
J1, J4, K7b, LSa, M1, 
M3a, P6, R5, R7, R14*, 
$10a, TSa 

Rla*, S13a*, S14* 


Dimensional tem- 
perature, tempera- 
ture difference 


Dimensionless K7b 
temperature 
difference 

Rate of tempera- P12 


ture change 


* Absolute temperature. 


VELOCITIES, RATES, FLUXES, TRANSFER 
COEFFICIENTS 


Velocities 


Angular velocity eth ot 
(rate of rotation) H4, L1 
(see also Ala, F9, R15, Ri5a 
frequency) E2 
H9a, S8, S11, S12, T1 
F15, 72, W3 
Equilibrium K7a 
molecular speed 
of A 
General velocity HS, ROc 


(usually of fluid) Bi3a, C6, C11, D13, E9, 


E10, E13a, F1, 11, LSb, 
M6, N2, N3, N4, ROa, 
R7, R8, R9, R10, T7a, 
T7b 

A2, A4b, B3, C12, C14, 
D1, D3, E4a, F10, 
F12c, F12d, H7, H8, 
Tl, K10, L3, M3, P3a, 
P4, S13, S14a, S16, 
Tie, V2 

M4a 

Ala, A2, Bla, B2a, B6, 
B7, B11, C3, C12, C14, 
DS, D6a, D7, Ela, E4c, 
Ed, E4e, ES, E7, F10, 
F14, G2b, H7, H10, 11, 
K2, LS, L8, M2, M4, 
M7, P1, P2, P3, P10, 
R4, R11, R15, Ri5a, S1, 


Velocities 


Parameter 


$2, S3, T5, T6, T7c, V2, 
Ww2, W4 

Alb, B1, B12, C5, C11, 
D15, E1, E11, F13, H11, 


P3, W1 
Velocity of im- U, P14 
peller or agitator D9 
riphery 
Velocity of light V, B2a 
Ela, L8 
Velocity of sound V, Bla, M2, N1, S1 
Velocity of waves Vi, v2 
P3 
Velocity of Alfven VA A2, K2, M4 
waves A2, N1 
Cll 
Velocity of bearing v; H8, 01, S9 
surface 


dV/dL 


Velocity gradient R13 


B2, M11, T7 

F6, F7, F8, G4, $10a, T7 
J2, J3, P15, P15a, S13 
K4, M11 


Mass flow rate 
(mass flux) 

Mass flow rate/ 
unit area (mass 
flux density) 

Mass flux/unit 
volume (reaction 
rate) 

Reaction rate 
constant (first 
order) 

Reaction rate 
constant (nth 
order 

Volumetric flow 


T3 
D1, D2, D3, D4 
S5 


H8a 


H9 


rate Dil 
S11, S12 
D9, F9 
Volumetric flow Ada 
rate/wetted AO 
perimeter 


Heat flux (heat 
flow/unit time) 

Heat flux/unit 
area 

Heat of reaction/ 
unit mass of 
material reacting 

Heat liberated/unit 
mass 

Heat liberated per 
unit mass of 
material reacting/ 
unit volume 

Heat liberated/unit 
volume (heat 
source power) 


Transfer Coefficients 


Heat transfer co- 
efficient 


B2, B4, C9, J2, K7b, N6, 
P15, S13 

M1 

AO, BS, J3, L9, N7, S5, 
S7 


Mass transfer co- 
efficient 


FORCE, TORQUE, POWER, PRESSURE, HEAD 


Force, Torque, Power 


Force S2 
K5 
N2, N3, N4, R9, T7a 
Force/unit length H8, O01, S9 
Torque T7b 
Power LI, P7, P7a 
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TABLE II. TABLES FOR IDENTIFYING DIMENSIONLESS GROUPS (Continued) 


Head, Pressure 


Parameter 


Fluid head (ft. H’ S12 
fluid) E10a, H4 
Head (energy/unit P3, T4 
mass of fluid = S11 
gH’) Dil 
P14, T4 
Pressure F6, F7, F8, H9, LSa, S8, 


T8 

B13, C6, D14a, L5b, L6, 
P13, R2 

E9, E10, F1, H9, Hila, 
K1, L3, L3a, R10 

T7c 

E10, F1, Hila, K1, P4, 
R10, T7c 


Pressure drop 


Pressure gradient 


CONSTANTS AND MISCELLANEOUS QUANTITIES 


Gravity Acceleration 


Al 

B1, F13, F15, Hila, M1, 
S6, W3a 

Sil 

B11, F14, P13 

C9, $3 

F2, N8 

AS, B9, Bi3a, C2, C10, 
D13, E8, E10a, El3a, 
G1, G5, GSa, H4, M3a, 
RS, R6, R8, R13, Si5a 


Gravity accelera- 
tion 
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ko M/6 +1 
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constant 
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NUMERICAL DATA PROJECTS 
SOURCES OF CRITICAL DATA 


Numerical Data Projects, A Survey and Analysis. This publication was prepared under 

i itical Tables, National Academy of Sciences and National Research Council. Persons requesting 
ee Ne De ee ia earding he nrcicsta listed may obtain the publication from Printing and Publishing Office, 
National Academy of Sciences, 2101 Constitution Avenue, Washington, D. C., 20418. Price $5.00. 


The following is abstracted from Continuing 


THERMODYNAMIC PROJECTS 


Chemical Thermodynamic Properties, NBS Circular 500, F. D. Rossini, D. D. 
Were tie S. Levine, and I. atte, Government Printing Office, Washington, D.C. 20402, 1952, 
iv + 1268 pp, $7.25 (out of print). Paperback reprint issued in two parts: I. Tables; and II. References; 
Government Printing Office, Washington, D.C. 20402, 1961 (out of print). Revisions of C500 are being 
issued provisionally as NBS Technical Notes, listed below. 


Selected Values of Chemical Thermodynamic Properties 


1: Tables for the First Twenty-three Elements in the Standard Order of Arrangement, NBS Techni- 
mUNae 270-1, D.D. Wagman, W. Ti. Evans, I. Halow, V. B. Parker, S. M. Bailey, and R. H. Schumm, 
U.S. Government Printing Office, Washington, D.C. 20402, October-1965, iv + 124 pp, $0.65. 


Part 2: Tables for the Elements Twenty-four through Thirty-two in the Standard Order of Arrangement 
NBS Technical Note 270-2, D. D. Wagman, W. H. Evans, I. Halow, V. B. Parker, 8. M. Bailey, and R. HE. 
Schumm, U.S. Government Printing Office, Washington, D.C. 20402, May 1966, iv + 62 pp, $0.40. 


Selected Values of Properties of Hydrocarbons and Related Compounds, American Petroleum 
Institute Research Project 44, J. B. Zwolinski, dir., Texas A&M Research Foundation, College Station, 
Texas. As of June 1966 there were 2391 valid data sheets, complete set 6 volumes at $0.30 per sheet. 


Selected Values of Properties of Chemical Compounds, Thermodynamics Research Center, B. J. 
Zwolinski, dir., Texas A&M Research Foundation, College Station, Texas. As of June 1966 there were 754 
valid data sheets, complete set 2 volumes at $0.30 per sheet. 


JANAF (Joint Army-Navy-Air Force) Thermochemical Tables, PB 168 370, D. R. Stull, dir., Clear- 
inghouse for Federal Scientific and Technical Information, Springfield, Virg., 1965, 945 pp, $10.00. 


First Addendum, PB 168 370-1, D. R. Stull, dir., Clearinghouse for Federal Scientific and Technical In- 
formation, Springfield, Virg., 1966, vii + 197 pp, $4.00 (Supplements 18, 19, 20, and 21). 


Information on further supplements is available from Dr. D. R. Stull, dir., Thermal Research Laboratory, 
Dow Chemical Company, Midland, Michigan. 


Contributions to the Data on Theoretical Metallurgy, I-XV, published as Bureau of Mines bulletins 
between 1932 and 1962. Many bulletins were superceded; six are revisions and Bulletin 601 is a reprinting 
of four previous bulletins and out of print for some years, but still in demand as essential in present-day 
research. The ones currently available are listed below. 


Contributions to the Data on Theoretical Metallurgy 


XIII High-Temperature Heat-Content, Heat Capacity, and Entropy Data for the Elements and Inorganic 
Compounds, K. K. Kelley, Bulletin 584 (Bureau of Mines), U.S. Government Printing Office, Washington, 
D.C. 20402, 1960, 232 pp, $1.25. 


XIV_ Entropies of Elements and Inorganic Compounds, K. K. Kelley and E. G. King, Bulletin 592 (Bureau 
of Mines), U.S. Government Printing Office, Washington, D.C. 20402, 1961, 149 pp, $0.75. 


XV A Reprint of Bulletins 383, 384, 393, and 406 (III, IV, V, and VII), Bulletin 601, Bureau of Mines (Pub- 
lications Distribution Section, 4800 Forbes Avenue), Pittsburgh, Penna., 1962, 525 pp, single copies free. 


383: The Free Energies of Vaporization and Vapor Pressures of Inorganic Substances, K. K. Kelley, 1935. 


384: Metal Carbonates, Correlation and Applications of Thermodynamic Data, K. K. Kelley and C. T. 
Anderson, 1935. 


393: Heats of Fusion of Inorganic Substances, K. K. Kelley, 1936. 
406: The Thermodynamic Properties of Sulphur and Its Inorganic Compounds, K. K. Kelley, 1937. 


Thermodynamic Properties of Chemical Substances, V. P. Glushko et al, eds, Vol. I, 1164 pp, and 
Vol. II, 916 pp, USSR Academy of Sciences, Moscow, 1962, approx $16.00. 


Thermodynamic Constants of Substances, Handbook in 10 parts, V. P. Glushko, ed, USSR Academy 
of Sciences, All-Union Institute of Scientific and Technological Information, Moscow: Part I, 1965, 146 pp, 


72 kopecks ($1.75); Part II, 1966, 96 pp, 52 kopecks ($1.40). Available in the United States from Victor 
Kamkin, Inc., Bookstore, 1410 Columbia Rd. N.W., Washington, D.C. 20009. 


Chemical Thermodynamics in Non-Ferrous Metall Jo LaG i A. N. Krestovnik d 
A. 8. Shakhov, Metallurgical Publishing House, Minscowstnan "ae ieee aa aE 


Vol. I: Theoretical Introduction, Thermodynamic Properties of Important Gases, Thermodynamics 
of Zine and Its Important Compounds, 1960, 231 pp. 
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THERMODYNAMIC PROJECTS (Continued) 
Vol. II: Thermodynamics of Copper, Lead, Tin, Silver, and Their Important Compounds, 1960, 
231, pp. 


Vol. III: Thermodynamics of Tungsten, Molybdenum, Titanium, Zirconium, Niobium, Tantalum, and 
Their Important Compounds, 1963, 283 pp. English translation available as NASA-TT-F-285 
or CFSTI-TT-65-50111, $6.00, from the Clearinghouse for Federal Scientific and Technical 
Information, Springfield, Virg. 22151. 


Vol. IV: Thermodynamics of Aluminum, Antimony, Magnesium, Nickel, Bismuth, Cadmium, and 
Their Important Compounds, 1966, 428 pp. 


Selected Values for the Thermodynamic Properties of Metals and Alloys, Ralph Hultgren, Raymond 
L. Orr, Philip D. Anderson, and Kenneth K. Kelley, John Wiley & Sons, Inc., New York, N.Y. 10016, 1963, 
xi + 963 pp, $12.50. 


Thermochemistry for Steelmaking, Vol. I, J. F. Elliott and M. Gleiser, Addison-Wesley Publishing Co., 
Reading, Mass. 01867, 1960, viii + 296 pp, $17.50. 


Thermochemistry for Steelmaking, Vol. II: Thermodynamics and Transport Properties, J. F. Elliott, 
M. Gleiser, and V. Ramakrishna, Addison-Wesley Publishing Co., Reading, Mass. 01867, 1963, xvi + 550 pp 
(pp 297-846), $25.00. 


Thermodynamic Functions of Gases, F. Din, ed, Butterworth & Co. (Publishers) Ltd., 88 Kingsway, 
London, W.C.2, England, $12.50 per volume. 

Vol. 1: Ammonia, Carbon Dioxide, Carbon Monoxide, 1956, viii + 175 pp. 

Vol. 2: Air, Acetylene, Ethylene, Propane and Argon, 1956, vi + 201 pp. 

Vol. 3: Methane, Nitrogen, Ethane, 1961, vi + 218 pp. 


THERMOPHYSICAL PROJECTS 
A Compendium of the Properties of Materials at Low Temperatures, V. J. Johnson, ed. Available 
from Clearinghouse for Federal Scientific and Technical Information, Springfield, Virg. 22151. 


Phase I, Part I, Properties of Fluids, July 1960, 489 pp, WADD Technical Report 60-56, Part I 
(PB-171-618), $6.00. 


Phase I, Part II, Properties of Solids, Oct. 1960, 330 pp, WADD Technical Report 60-56, Part II 
(PB-171-619), $4.00. 


Phase I, Part III, Bibliography of References (cross-indexed), Oct. 1960, 161 pp, WADD Technical 
Report 60-56, Part III (PB-171-620), $3.00. 

Phase II, R. B. Stewart and V. J. Johnson, eds, Dec. 1961, 501 pp, WADD Technical Report 60-56, 
Part IV (AD-272-769), $8.10. 


Thermophysical Properties Research Center Data Book. Issued as loose-leaf sheets; sold on sub- 
scription basis at $0.10 per sheet, Thermophysical Properties Research Center, Purdue University, Research 
Park, 2595 Yeager Rd., West Lafayette, Ind. 47906. 


Vol. I: Metallic Elements and Their Alloys. 


Vol. II: Nonmetallic Elements, Compounds and Mixtures (In Liquid and Gaseous States at Normal 
Temperature and Pressure). 


Vol. III: Nonmetallic Elements, Compounds and Mixtures (In the Solid State at Normal Temperature 
and Pressure). 


Handbook of Thermophysical Properties of Solid Materials, A. Goldsmith, T. E. Waterman, and 
H. J. Hirschorn, revised edition, 1961 (814” X 1114"), The Macmillan Co., 60 Fifth Ave., New York, N.Y. 
10011, $90.00 per set. 


Vol. I: Elements, vi + 752 pp. 

Vol. II: Alloys, vi + 1,270 pp. 

Vol. III: Ceramics, vi + 1,162 pp. 

Vol. IV: Cermets, Intermetallics, Polymerics and Composites, vi + 798 pp. 

Vol. V: Appendix (includes materials, author indexes, and a list of references), 286 pp. 


PHYSICOCHEMICAL PROJECTS 


Tables of Chemical Kinetics, Homogeneous Reactions, NBS Circular 510, U.S. Government Printing 
Office, Washington, D.C. 20402, 1951, xxiv + 732 pp (out of print). 


Tables of Chemical Kinetics, Homogeneous Reactions, NBS Circular 510, Supplement 1, U.S. Govern- 
ment Printing Office, Washington, D.C. 20402, 1956, xiv + 422 pp (out of print). 


Alphabetical Index to Tables of Chemical Kinetics, Homogeneous Reactions, NBS Circular 510, 
Supplement 2, U.S. Government Printing Office, Washington, D.C. 20402, 1960, iv + 37 pp, $0.35. 


Tables of Chemical Kinetics, Homogeneous Reactions, Supplementary Tables, To Accompany Circular 
510 and Supplements 1 and 2, NBS Monograph 34, U.S. Government Printing Office, Washington, D.C. 
20402, 1961, $2.75. 
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i ineti i les, NBS Monograph 34 
Tabl f Chemical Kinetics, Homogeneous Reactions, Supplementary Tables, ; 
Vol. 2 US. Government Printing Office, Washington, D.C. 20402, 1964, $2.00. 


Phase Di ms for Ceramists, E. M. Levin, H. F. MeMurdie, and F. P. Hall, The American Ceramic 
Society, 4055 N. High St., Columbus, Ohio 43214, 1956, 286 pp (811 phase diagrams). 


Phase Di ms for Ceramists, Part II, E. M. Levin and H. F. McMurdie, The American Ceramic 
Societys 4055 N. High St., Columbus, Ohio 43214, 1959, 153 pp (462 phase diagrams). 


Phase Di for Ceramists, E. M. Levin, C. R. Robbins, and H. F. McMurdie (7th compilation), 
The RAdnetioat ;Clvarite Society, 4055 N. High St., Columbus, Ohio 43214, 1964, 601 pp (2064 phase dia- 
grams), $18.00 (discount to members). 


Phase Equilibrium Diagrams of Oxide Systems, revised and redrawn by E. F. Osborn and A. Muan, 
The pnerican Ceramic Society, 4055 N. High St., Columbus, Ohio 43214, (Ten 19” X 23” plates for three- 
oxide systems containing SiOz, four of them for oxide phases in equilibrium with metallic iron. Reproductions 
of these plates appear in the 1964 compilation). 


Constitution of Binary Alloys, M. Hansen and K. Anderko, McGraw-Hill Book Company, New York, 
N.Y. 10036, 1958, xix + 1305 pp, $39.50. 


Constitution of Binary Alloys, First Supplement, R. P. Elliott, McGraw-Hill Book Company, New York, 
N.Y. 10036, 1965, xxxii + 877 pp, $35.00. 


Stability Constants of Metal-Ion Complexes, Section I: Inorganic Ligands, compiled by Lars Gunnar 
Sillen; Section II: Organic Ligands, compiled by Arthur E. Martell; Special Publication No. 17, The 
Chemical Society, London, 1964, xviii + 754 pp, $23.00. 


Solubilities of Inorganic and Metal Organic Compounds, A compilation of Solubility Data from the 
Periodical Literature, A. Seidell, 4th ed., W. F. Linke, American Chemical Society, 1155 16th St. N.W., 
Washington, D.C. 20036. 


Vol. I, 1958, iv + 1287 pp, $32.50. 
Vol. II, 1965, iv + 1914 pp, $32.50. 


INDEXES 


Consolidated Index of Selected Property Values: Physical Chemistry and Thermodynamics, 
Prepared by the Office of Critical Tables. A key to the contents of six compilations that present critically 
evaluated numerical property values. Publication 976, National Academy of Sciences—National Research 
Council Printing and Publishing Office, 2101 Constitution Ave., N.W., Washington, D.C. 20418, 1962, 
xxiil + 274 pp, $6.00. 


CRYSTALLOGRAPHIC PROJECTS 


Crystal Data, Classification of Substances by Space Groups and their Identification from Cell Dimen- 
sions, J. D. H. Donnay and Werner Nowacki, Memoir 60 of the Geological Society of America, 1954, 
ix + 719 pp, Geological Society of America, 419 W. 117 St., New York, N.Y. 10027 (out of print). 


Crystal Data, Determinative Tables, second edition, J. D. H. Donnay, General Editor; Gabrielle Donnay, 
Assistant Editor; E. G. Cox, Inorganic Compounds; Olga Kennard, Organic Compounds; Murray Vernon 
King, Proteins; Monograph 5 of the American Crystallographic Association, 1963, x + 1,302 pp, $20.00. 
Polycrystal Book Service, P.O. Box 11567, Pittsburgh, Pa. 15238. 


ore eo cruices first edition, Ralph W. C. Wyckoff, Interscience Publishers, John Wiley & Sons, 
w York. 
Section I: Chapters I to VIII, 1948, 378 pp, $13.50. 
Section II: Chapters VIII-X, XIII, 1951, 509 pp, $17.00. 
Section III: Chapters XIV, XV, Organic Index, 1953, 465 pp, $25.00. 
Section IV: Chapters XI and XII, 1957, 261 pp, $8.00. 
Supplement I: Additions to Chapters II to VII, 1951, 148 pp, $5.00. 
Supplement II: Additions to Chapter XIII, 1953, 85 pp, $8.50. 
Supplement III: Additions to Chapters II to VIII, 1958, 311 pp, $20.00. 
Supplement IV: Additions to Chapters IX, X, XITI-XV, 1959, 509 pp, $22.00. 
Supplement V: Additions to Chapters II to XV, Indexes, 1960, 513 pp, $26.50. 


Crystal Structures, 2nd ed., Ralph W. C. Wyckoff, Interscience Publishers, John Wiley & Sons, New 


York. 
Vol. I: Chapters I-IV, 1963, 467 pp, $17.50. 
Vol. IT: Chapters V-VII, 1964, 588 pp, $24.00. 
Vol. III: Chapters VIII-X, 1965, 981 pp, $27.50. 
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Powder Diffraction Data File (PD-1), 16 Sets, American Society for Testing and Materials, 1916 Race 
St., Philadelphia, Pa. 19103. 


Cards 
Sets Indexes Plain ($) Keysort ($) IBM ($) 
1-16 Organic 715 IPL 25 300 
Inorganic 1,280 1,855 
16 only Organic 60 95 25 
Inorganic 140 220 
Book Form 
1-5 Organic 25 
Inorganic 45 
Both 60 


Structure Reports, Vols. 8-16 and Vol. 18, A. J. C. Wilson, General Editor; Vol. 17 and Vols. 19-23, 
W. B. Pearson, General Editor; published for the International Union of Crystallography by N. V. A. 
Oosthoek’s Uitgevers, Mij, Utrecht, the Netherlands. Agent in the U.S.—Polyerystal Book Service, Box 
11567, Pittsburgh, Pa. 15238. 


The years covered, year published, and price of each volume are as follows: 


Price 
Years Year — eS eee 
Volume Covered Published Dutch florin $ 

8 1940-1941 1956 80 22.50 

9 1942-1944 1955 70 19.50 
10 1945-1946 1953 55 15.50 
11 1947-1948 1951 100 28.00 
1 1949 1952 70 19.50 
13 1950 1954 100 28.00 
14 1940-1950 1959 35 10.00 
15 1951 1957 110 31.00 
16 1952 1959 120 33.50 
17 1953 1963 125 35.00 
18 1954 1961 120 33.50 
19 1955 1963 100 28.00 
20 1956 1963 100 28.00 
21 1957 1964 100 28.00 
22 1958 In preparation Ea | RIANA: 
23 1Y5Y 1965 120 33.50 


A Handbook of Lattice Spacings and Structures of Metals and Alloys, No. 4 of Pergamon Press 
series of monographs on Metal Physics and Physical Metallurgy. W. B. Pearson, Pergamon Press, Ltd., 
Headington Hill Hall, Oxford, England, also London, Edinburgh, New York, Paris, and Frankfurt, 1958, 
x + 1044 pp, $38.00. 


International Tables for X-Ray Crystallography, Kathleen Lonsdale, general editor, Published for 
the International Union of Crystallography by the Kynoch Press, Witton, Birmingham 6, England. Also 
available from Polycrystal Book Service, P.O. Box 11567, Pittsburgh, Pa. 15238. 


Vol. I: Symmetry Groups, Norman F. M. Henry and Kathleen Lonsdale, eds, 1952, xii + 558 pp, 
£5.5.0. ($14.70). 

Vol. II: Mathematical Tables, John 8. Kasper and Kathleen Lonsdale, eds, 1959, xviii + 444 pp, 
£5.15.0. ($16.50). 

Vol. III: Physical and Chemical Tables, Caroline H. MacGillavry and Gerard D. Rieck, eds, 1962, 
xvi + 362 pp, £5.15.0. ($16.10). 


The Barker Index of Crystals, A Method for the Identification of Crystalline Substances, Published for 
the Barker Index Committee by W. Heffer & Sons, Ltd., Cambridge, England. 

Vol. I, Crystals of the Tetragonal, Hexagonal, Trigonal and Orthorhombic Systems, M. W. Porter 

and R. C. Spiller, 1951. 

Part 1: Introduction and Tables, ix + 350 pp, £1.10.0. net ($4.20). 

Part 2: Crystal Descriptions, x + 1,086 pp, £4.10.0. net ($12.60). 

The two parts—£6.0.0. net ($16.80). 

Vol. II, Crystals of the Monoclinic System, M. W. Porter and R. C. Spiller, 1956. 

Part 1: Introduction and Tables, v + 383 pp. 

Part 2: Crystal Descriptions, M.1 to M.1800, viii + 760 pp. 


Part 3: Crystal Descriptions, M.1801 to M.3572, viii + 688 pp. 
The three parts—£10.0.0. net ($28.00). 
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Vol. III, Crystals of the Anorthic System, M. W. Porter and L. W. Codd, 1964. 
Part 1: Introduction and Tables, vi + 50 pp., and unpaginated tables. t i 
Part 2: Crystal Descriptions, A.1 to A.831 and Atlas of Configurations, vii pp + unpaginated de- 


scriptions. 
The two parts—£12.0.0. net ($33.60). 


MINERALOGICAL PROJECTS 


The System of Mineralogy of James Dwight Dana and Edward Salibury Dana, Yale University, 1837— 
1892, 7th edition, John Wiley & Sons, Inc., 605 Third Ave., New York, N.Y. 10016; and Glen House, 
Stag Place, London, 8.W.1., England. 


Vol. I: Elements, Sulfides, Sulfosalts, Oxides; Charles Palache, Harry Berman, and Clifford Frondel, 
1944, xiii + 834 pp, $14.00. 


Vol. II: Halides, Nitrates, Borates, Carbonates, Sulfates, Phosphates, Arsenates, Tungstates, Mo- 
lybdates, etc.; C. Palache, H. Berman, and C. Frondel, 1951 xi + 1124 pp, $16.00 


Vol. III: Silica Minerals, C. Frondel, 1962, xii + 334 pp, $7.95. 


Rock-Forming Minerals, W. A. ‘Deer, J. Zussman, and R. A. Howie, Longmans, Green and Co., Ltd., 
48 Grosvenor St., London, W.1, England. Rights in USA, Philippines, and Central America—John Wiley 
& Sons, Inc., 605 Third Ave., New York, N.Y. 10016. 


Vol. I: 1962, 333 pp, $16.50. 
Vol. II: 1963, 379 pp, $19.50. 
Vol. III: 1962, 270 pp, $16.50. 
Vol. IV: 1963, 435 pp, $16.50. 
Vol. V: 1962, 371 pp, $16.50. 


INDEXES 


Indexes to Crystallographic Data Compilations. The American Society for Testing and Materials 
publishes the following indexes to the Powder Diffraction File (see p. 278). All ASTM publications are 
available from the American Society for Testing and Materials, 1916 Race St., Philadelphia, Pa. 19103. 


a. Index to the Powder Diffraction File; Organic (Hanawalt), includes Section 1-16, PDIS~—15o0, 
bound, $15.00. 


b. Index to the Powder Diffraction File; Inorganic (Hanawalt), includes Section 1-15, PDIS—16i, 
bound, $20.00. 


Fink Inorganic Index to the Powder Diffraction File, PDIS—-16f, bound, $15.00. 


. Matthews Coordinate Index to the Powder Diffraction File, Inorganic: Termatrex Cards, $675.00; 
Negative-Line Cards, $185.00. 


a 2 


GENERAL NUCLEAR PROPERTIES PROJECTS 


Nuclear Data Sheets, Jan. 1958—. Vols. 5, and 6, 1958, 1959, 1960, 1961, published by the National 
Academy of Sciences—National Research Council, 2101 Constitution Avenue, Washington, D.C. 20418. 
Section B of the new journal ‘‘Nuclear Data”’ will be devoted to Nuclear Data Sheets. Vol. 1, No. 1, con- 
taining sheets for A-chains from A =182 through A=185, was issued in Feb. 1966. 


1959 Nuclear Data Tables, U.S. Government Printing Offi i KC i 
viii -+ 151 pp, $1.00. nt Printing ce, Washington, D.C. 20402, April 1959, 


1960 Nuclear Data Tables, U.S. Government Printing Office, Washington, D.C. 20402. 

Part 1: Consistent Set of Q Values, A<66, 1961, 214 pp, $1.50. 

Part 2: Consistent Set of Q Values, 67 <A<199, 1961, 456 pp, $2.75. 

Part 3: Nuclear Reaction Graphs, 1960 (out of print). 

Part 4: Short Tables, 249 pp, 1961, $1.50. 
Fn Shea brig ai Nuclei, May 1962, T. Lauritsen and F, Ajzenberg, issued as Sets 5 and 6 of the 

eets, essentially an addendum to a review article in Nucl. Phys., 11, 1-340 (1959). 

Members of the Nuclear Data Project contributed the section Energy Levels of Nuclei, A=21 to A=212 


of Group I, Vol. 1 of the New Series of Landolt-Bornstein, Numerical Data and Functional Relation- 
ships in Science and Technology. 


Table of Isotopes, J. J. Livingood and G. T. Seaborg, Rev. Mod. Phys., 12, 30-47 (1940). 
Table of Isotopes, G. T. Seaborg and I. Perlman, Rev. Mod. Phys., 16, 1-32 (1944). 
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Table of Isotopes, G. T. Seaborg and I. Perlman, Rev. Mod. Phys., 20, 585-666 (1948). 


Table of Isotopes, J. M. Hollander, I. Perlman, and G. T. Seaborg, Rev. Mod. Phys., 25, 469-650 (1953). 


Table of Isotopes, D. Strominger, J. M. Hollander, and G. T. Seaborg, Rev. Mod. Phys., 30, No. 2, 
oe 2, eat ate: (1958). Also available from the American Institute of Physics, 335 E. 45th St., New York, 
ayes LOOLTe 


Tabellen der Atomkerne (Nuclear Tables), W. Kunz and J. Schintlmeister. Teil (Part) I, Eigenschaften 
der Atomkerne (Nuclear Properties); Band (Volume) 1, Die Elemente Neutron bis Zinn (The Elements 
Neutron to Tin), 1958, xliv + 465 pp, Akademie-Verlag, G.m.b.H., Berlin W.8, Mohrenstrasse 39, Ger- 
many, price, 105 DM ($26.25). Teil I, Band 2, Higenschaften der Atomkerne, Die Elemente Antimon bis 
Nobelium (Antimony to Nobelium), 1959, xliv + 641 pp (466-1107), price, 130 DM ($32.50). Akademie- 
Verlag, Berlin. (Also available from Pergamon Press, Hes dncton Hill Vall: Oxford, England; 4/5 Fitzroy 
Square, London, W.1, England; 122 E. 55th St., New York, N.Y. 10022, £20.0.0 per set.) 


Part II, Nuclear Reactions, Vol. 1, The Elements from Neutron to Magnesium, Text Volume, xliv + 700 
PP: Table Volume, 36 tables (five of which require 2 or 3 sheets), 1965. Price £25.0.0. ($75.00) for the two 
volumes. 


CROSS-SECTION PROJECTS 


Neutron Cross Sections, BNL (Brookhaven National Laboratory) 325, 2nd ed, U.S. Government 
Printing Office, Washington, D.C. 20402, July 1958, v + 373 pp, $4.50. 


a 1, U.S. Government Printing Office, Washington, D.C. 20402, January 1960, iv + 129 pp, 
2.00. 


Supplement 2, Vol. I, Z=1 to 20, U.S. Government Printing Office, Washington, D.C. 20402, May 
1964, Sectional pagination, $2.50. 


Supplement 2, Vol. IIA, Z=21 to 40, Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Virg. 22151, February 1966, sectional pagination, $4.00. 


Supplement 2, Vol. III, Z=88 to 98, Clearinghouse for Federal Scientific and Technical Information, 
Springfield, Virg. 22151, February 1965, sectional pagination, $3.00. 


Neutron Cross Sections—Angular Distributions, BNL 400, Clearinghouse for Federal Scientific and 
Technical Information, Virg. 22151, June 1956, 102 pp. 

2nd ed, Angular Distributions in Neutron-Induced Reactions, Vol. I, Z=1 to 22; Vol. II, Z=23 to 94, 
Clearinghouse for Federal Scientific and Technical Information, Springfield, Virg. 22151, October 1962, 
804 pp, sectional pagination, $8.50. 


Part I, Tabulated Neutron Cross Sections, 0.001-14.5 MeV., R. J. Howerton, Vol. I, 1H-2Ti; 
Vol. II, 23V-s0Sn; Vol. III, sSb-»sAm; UCRL-5226, first edition, May 1958. UCRL-5226, revised, 
1959; Vol. I, $5.00, Vol. II, $5.00, Vol. III, $4.00, Clearinghouse for Federal Scientific and Technical 
Information, Springfield, Virg. 22151. 


Part II, Semi-Empirical Neutron Cross Sections, 0.5-15 MeV., 1H-s,Pu, R. J. Howerton, Vol. I, 
N ee 1958, vi caeiyigs (Photostat copy, $37.80, Microfilm copy, $11.10, available from the Library 
of Congress. 


Part III, Tabulated Differential Neutron Cross Sections, ;H—Pu, R. J. Howerton, Vol. I, Jan. 
1961, UCRL-5573, Clearinghouse for Federal Scientific and Technical Information, Springfield, Virg. 
22151, $5.00. 


Charged Particle Cross Sections, LA-2014, Nelson Jarmie and John D. Seagrave, eds, Clearinghouse 
for Federal Scientific and Technical Information, Springfield, Virg. 22151, Feb. 1957, 234 pp, $1.25. 


Charged Particle Cross Sections, LA-2424, Neon to Chromium, Darryl B. Smith, Compiler and ed, 
Nelson Jarmie and John D. Seagrave, associate eds, Clearinghouse for Scientific and Technical Information, 
Springfield, Virg. 22151, Jan. 1961, iii + 137 pp, $2.50. 


Nuclear Cross Sections for Charged-Particle Induced Reactions, ORNL-CPX-1, Mn, Fe, Co, 
F. K. McGowan, W. T. Milner, and H. J. Kim, compilers, Oak Ridge National Laboratory, P.O. Box X, 
Oak Ridge, Tenn. 37831, July 1964, 443 pp. 


Nuclear Cross Sections for Charged-Particle Induced Reactions, ORNL-CPX-2, Ni, Cu, F. K. 
McGowan, W. T. Milner, and H. J. Kim, compilers, Oak Ridge National Laboratory, P.O. Box X, Oak 
Ridge, Tenn. 37831, Sept. 1964, iii + 511 pp. 


ENERGY LEVEL PROJECTS 
Energy Levels of Light Nuclei 


Ill: W. F. Hornyak, Thomas Lauritsen, P. Morrison, and H. A. Fowler, Rey. Mod. Phys., 22, 
291-372, (1950). 


IV: F. Ajzenberg and T. Lauritsen, Rev. Mod. Phys., 24, 321-402 (1952). 
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V: F. Ajzenberg and T. Lauritsen, Rev. Mod. Phys. 27, 77-166 (1955). 


: F. Ajzenberg-Selove and T. Lauritsen, Nucl. Phys., 11, 1-340 (1959). This report may be ob- 
yi tained for $10.00 from North Holland Publishing Company, P.O. Box 103, Amsterdam, the 


Netherlands. 


Energy Levels of Light Nuclei, Z=11 to Z=20 
I: P. M. Endt and J. C. Kluyver, Rev. Mod. Phys., 26, 95-166, (1954). 
II: P. M. Endt and C. M. Braams, Rev. Mod. Phys., 29, 683-756 (1957). 


III: P. M. Endt and C. van der Leun, Nuel. Phys., 34, 1-324 (1962). Reprints of this paper are 
obtainable for $10.00 from North Hoiland Publishing Company, P.O. Box 103, Amsterdam, the 
Netherlands. 


Decay Schemes of Radioactive Nuclei, B. S. Dzhelepov and L. K. Peker, 1958, viii + 787 pp, USSR 
Academy of Sciences Press, Moscow and Leningrad. English translation of above, 1961, vi + 786 pp, 
Pergamon Press, New York, Oxford, London, Paris. 


Decay Schemes of Radioactive Nuclei, A>100, B. S. Dzhelepov, L. K. Peker, and V. O. Sergejev, 
1963, 1060 pp, USSR Academy of Sciences Press, Moscow and Leningrad. 


ATOMIC SPECTRA 
Atomic Energy Levels As Derived from the Analyses of Optical Spectra, Charlotte E. Moore, NBS 
Circular 467, U.S. Government Printing Office, Washington, D.C. 20402. 
Vol. I: Hydrogen to Vanadium (Z = 1-23), 1949, 309 pp, $5.50. 
Vol. II: Chromium to Niobium (Z =24—41), 1952, 227 pp, $4.00. 
Vol. III: eater to Lanthanum (Z = 42-57) and Hafnium to Actinium (Z =72-89), 1958, 245 pp, 


Vol. IV: Lanthanide and Actinide groups; in preparation. 


An Ultraviolet Multiplet Table, Charlotte E. Moore, NBS Circular 488, U.S. Government Printing 
Office, Washington, D.C. 20402. 


Section 1, 1950, 85 pp, reprinted 1956. 


Section 2, 1952, 120 pp, reprinted 1956. 
Combined Sections 1 and 2, reprinted 1963, $1.25; 


Section 3, 1962, 98 pp, 60 cents. 
The first three sections include spectra of the elements in the corresponding volumes of Circular 467. 


Section 4, 1962, 70 pp, 45 cents. 
A Finding List for spectra of elements in Sections 1 and 2. 


Section 5, 1962, 34 pp, 30 cents. 
A Finding List for spectra of elements in Section 3. 


Selected Tables of Atomic Spectra, Atomic Energy Levels and Multiplet Tables Si ii, Si iii, Si iv. 
NSRDS-NBS 3, Section 1, Charlotte E. Moore, U.S. Government Printing Office, Washington, D.C. 
20402, June 1965, 40 pp, $0.35. 


Atomic Transition Probabilities, A Critical Data Compilation ; Vol. I, Hydrogen Through Neon, 
W. L. Wiese, M. W. Smith, and B. M. Glennon (NSRDS-NBS 4, Vol. I), U.S. Government Printing 
Office, Washington, D.C. 20402, May 1966, xi + 154 pp, $2.50. 


INFRARED AND MICROWAVE SPECTRA 


Selected Infrared Spectral Data, American Petroleum Institute Research Project 44, current loose-leaf 


sheets. As of June 30, 1966, there were 2813 valid sheets ; sold lete set 7 vol 
Texas A&M Research Foundation, College Station, Texas. Sige ait CoMTe Soe ane 


Selected Infrared Spectral Data, ee eh pc Research Center, current loose-leaf sheets. As of 


June 30, 1966, there were 342 valid sheets. Sol lete 
Foutiaiee, Gallege Bention! Tones, as complete sets at $0.30 per sheet, Texas A&M Research 


Coblentz Society Spectra, set of 4,000 spectra, 1964, $115 per 1000. Ind : Alphabetical Index, Mol 
ular Formula Index, Chemical Classes Index, Numerical In ex, $5.00 packet me of four, $10.00. Available 


from Sadtler Research Laboratories, Inc., 1517 Vine St., Philadelphia, Pa. 19102, to whom orders may be 


DMS (Documentation of Molecular S ctroscopy) Spectral Cards. The DMS card service is ob- 
ene by pubes ogee from Butterworth & Co. (Publishers) Ltd., London, W.C.2, England, from Ver 
ape G.m.b.H., Weinheim an der Bergstrasse, West Germany. Volumes 1 through 6 contain 2008 
abr pire 80 percent spectral and 20 percent literature. The spectral cards are supplied slotted or un- 
slotted, the unslotted being marked according to the DMS se fe The subscription includes a current 
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literature list in a ring binder, the Junior Index, codes for the literature list, instruction and coding manual 
for the spectral cards, a formula list for each issue and the newsletters. Literature lists for nuclear magnetic 
resonance were begun in 1965. The prices for the DMS Spectral and Index cards are as follows: 


Price 
Cards U.K. (£) U.S. ($) W. Germany (DM) 

Spectral? 

(volume, each) 
1-4 (unslotted) 67. 0.0. 187.50 750.00 
5-8 (unslotted) > O0: 210.00 840.00 
1-4 (slotted) 80. 5.0. 225.00 900.00 
5-8 (slotted) 88. 0.0. 247.00 988.00 
9- (unslotted) 112.10.0. 315.00 1,260.00 
9- (slotted) 130,10.0. 365.00 1,460.00 
Index 

(sets) 
S-1 (1-4999) single 22.5.0. 62.50 250.00 
8-1 (1-4999) multiple 18. 0.0. 50.00 200.00 
S-2 (5000-9999) single 26.° 5.0. <a.o0 295.00 
8-2 (5000-9999) multiple 21. 0.0. 59.00 236.00 


“Each volume consists of four issues, each issue containing about 400 spectral 
cards (pink) and 100 literature cards (yellow). From Issue 17 (beginning of Vol. 5), 
spectral cards for inorganic compounds (blue) are included and from Issue 25, the 
literature cards are replaced by literature lists. 


The Infrared Data Committee of Japan Infrared Data Cards, published by Nankodo Co., Ltd., 
Harukicho, Bunkyo-ku, Tokyo, Japan. They are sold on a subscription basis at $238.00 for 1200 cards 
(postage included). Asian subscribers receive a special price of $150.00. Export agency is Sanyo Shuppan 
Bocki Co., Inc., P.O. Box 1705, Tokyo, Central Japan. The agent in the United States is the Preston Tech- 
nical Abstracts Co., 909 Pitner Ave., Evanston, Ill. 60202. The agent in Europe is Heyden & Son Ltd., 
Spectrum House, Alderton Crescent, Hendon, London, N.W.4, England. 


Standard Infrared Spectra (pure substances), Sadtler Research Laboratories, Inc., 3316 Spring Garden 
St., Philadelphia, Pa. 19104. 


27 volumes of 1000 spectra each (complete through 1965), include alphabetical name, molecular formula, 
chemical classes, numerical, and commercial alphabetical indexes, $3,500.00 (or each volume $125.00, 
or indexes, set of five, $50.00). 


1966 spectra by subscription, includes 2 volumes of 1000 spectra each, Nos. 27,001—29,000, five indexes 
and Spec-Finder, $350.00. 


Standard spectra on 16-mm microfilm, prices same as above. 
Sadtler Standard Grating Spectra, Sadtler Research Laboratories, Inc., 3316 Spring Garden St., Phila- 
delphia, Pa. 19104. 


Near Infrared Spectra 
Completed set of 2000 spectra in 9 volumes, prices available upon request. 


Far Infrared Spectra ; 
Completed set of 500 spectra in 2 volumes, prices available upon request. 


Commercial Spectra 
Groups priced separately, prices available upon request. 
Commercial Spec-Finder, $25.00. 


The Red System (A? — X2Z) of the CN Molecule, Sumner P. Davis and John G. Phillips, University 
of California Press, Berkeley and Los Angeles, 1963, x + 214 pp, $9.50. 


Spectral Data and Physical Constants of Alkaloids, J. Holubek and O. Strouf, eds. Published by 
Heyden & Sons, Ltd., London, in cooperation with The Publishing House of the Czechoslovakia Academy 
of Sciences. Available in Western Europe and the Western Hemisphere from Heyden & Sons, Ltd., Spectrum 
House, Alderton Crescent, Hendon, London, N.W.4, England. 


Vol. I, 1965, spectral cards 1-30 issued in two binders to take Vols. I and II, £23.0.0. ($69.00). 

Vol. II, 1966, spectral cards 301-400, punched cards to be inserted in second binder, £7.0.0. ($21.00). 
Microwave Spectral Tables, NBS Monograph 70, U.S. Government Printing Office, Washington, D.C. 
20402. 


Vol. I: Diatomic Molecules, Paul F. Wacker, Masataka Mizushima, Jean D. Peterson, and Joe R. 
Ballard, Dec. 1, 1964, xviii + 146 pp, 8” X 1044”, $2.00. 


Vol. II: Line Strengths of Asymmetric Rotors, Paul F. Wacker and Marlene R. Pratto, Dec. 15, 1964, 
xii + 340 pp, 8” X 1014”, $3.00. 
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SOURCES OF CRITICAL DATA (Continued) 


ELECTRONIC SPECTRA (ULTRAVIOLET AND VISIBLE) 


Selected Ultraviolet Spectral Data, American Petroleum Institute Research Project 44, current loose- 
font choca: As of June 50, 1966, there were 1076 valid sheets. Sold in complete sets, 3 volumes, at $0.30 
per sheet. Texas A&M Research Foundation, College Station, Texas. 


Selected Ultraviolet Spectral Data, Thermodynamics Research Center, current loose-leaf sheets. As of 
June 30, 1966, there were 126 valid sheets. Sold in complete sets at $0.30 per sheet. Texas A&M Research 


Foundation, College Station, Texas. 


Organic Electronic Spectral Data, Interscience Publishers, a division of John Wiley & Sons, Inc., New 
York, London, and Sydney. 


Vol. I, 1946-1952, M. J. Kamlet, ed, 1961, pp xiii + 1244, $25.00. 
Vol. II, 1953-1955, H. E. Ungnade, ed, 1960, pp x + 919, $15.00. 
Vol. III, 1956-1957, O. H. Wheeler and L. A. Kaplan, eds, 1966, xii + 1210 pp, $25.00. 
Vol. IV, 1958-1959, J. P. Phillips and F. C. Nachod, eds, 1963, viii + 1179 pp, $20.00. 


The “Sadtler Standard Ultraviolet Spectra” including alphabetical and numerical indexes are available on 
a subscription basis—$560.00 for the 1965 subscription (5000 spectra). The 11000 bound spectra previously 
issued sell for $1,265.00 including indexes. Individual spectra are priced at $0.15 each. The spectra are 
also available on 16-mm microfilm at the same price. 


Orders and inquiries should be sent to Sadtler Research Laboratories, Inc., 3314-3320 Spring Garden St., 
Philadelphia, Pa. 19104. 


Absorption Spectra in the Ultraviolet and Visible Region (a Theoretical and Technical Introduc- 
tion), elaborated and edited by Dr. L. Lang; published in German and English in 1959, 2nd edition, 1961, 
3rd edition, 1963, 80 pp, Co-production of the Academic Press, New York and London, and the Publishing 
House of the Hungarian Academy of Sciences, Budapest. Printed in English in Hungary. Available in 
both continents of America from Academic Press, Publishers, 111 Fifth Ave., New York, N.Y. 10003. 


Absorption Spectra in the Ultraviolet and Visible Region, L. Lang, ed, Co-production of the Academic 
Press, New York and London, and the Publishing House of the Hungarian Academy of Sciences, Budapest 
Printed in English in Hungary. Available in both continents of America from Academic Press, Publishers, 
111 Fifth Ave., New York, N.Y. 10003. 


Vol. 1: Substances, 170, 1959, 414 pp + Index pamphlet, 24, 2nd edition, 1961, 3rd edition, 1963. 
Combined introduction and Vol. 1, $18.00. 


Vol. 2: Substances, 179, 1961, 408 pp + Index pamphlet, 31, 2nd edition, 1964, $18.00. 
Vol. 3: Substances, 172, 1962, 424 pp + Index pamphlet, 24, $20.00. 
Vol. 4: Substances, 185, 1963, 414 pp + Index pamphlet, 24, $20.00. 


Aas ee, 192, 1965, 416 pp + Index pamphlet, 28. Cumulative Index, Vols. 1-5, 1965, 112 
PP, %40.UU. 


Vol. 6: Substances, 197, 1966, 412 pp + Index pamphlet, 30, $23.00. 


RAMAN SPECTRA 


Selected Raman Spectral Data, American Petroleum Institute Research Project 44, current loose-leaf 
sheets. As of June 30, 1966, there were 501 valid data sheets. Sold in complete sets, 2 volumes, at $0.30 
per sheet, Texas A&M Research Foundation, College Station, Texas. 


Selected Raman Spectral Data, Thermodynamics Research Center, current loose-leaf sheets. As of 


June 30, 1966, there were 40 valid sheets. Sold as complete sets at 
Pounishon Gelloce SL Auanaea plete sets at $0.30 per sheet. Texas A&M Research 


MASS SPECTRA 


Selected Mass Spectral Data, American Petroleum Institute Research Proj 

‘ ject 44, current loose-leaf 
sheets. As of June 30, 1966, there were 2342 valid sheets in the catalog. Sold as complete sets, 6 volumes, 
at $0.30 per sheet. Texas A&M Research Foundation, College Station, Texas. 


Selected Mass Spectral Data, Thermodynamics Research Center, current loose-leaf sheets. As of June 


30, 1966, there were 168 valid sheets. Sold 
rotted lr eta trweine ah old as complete sets at $0.30 per sheet. Texas A&M Research 


Compilation of Mass Spectral Data (Index de S 
: “ ‘ pectres de Masse), A. Cornu and R. Massot, 1966 
xv + 617 pp, 844" X 11". Published by Heyden & Sons Ltd., in cooperation with Presses Universitaires de 


feeds e ca by Heyden & Sons Ltd., Spectrum House, Alderton Crescent, London, N.W.4, En- 
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SOURCES OF CRITICAL DATA (Continued) 


NUCLEAR MAGNETIC RESONANCE SPECTRA 


Selected Nuclear Magnetic Resonance Spectral Data, American Petroleum Institute Research Project 
44, current loose-leaf sheets. As of June 30, 1966, there were 649 valid sheets. Sold as complete sets, 2 
volumes, at $0.30 per sheet. Texas A&M Research Foundation, College Station, Texas. 


Selected Nuclear Magnetic Resonance Spectral Data, Thermodynamics Research Center, current 
loose-leaf sheets. As of June 30, 1966, there were 551 valid sheets. Sold as complete sets, 2 volumes, at 
$0.30 per sheet. Texas A&M Research Foundation, College Station, Texas. 


High Resolution NMR Spectra Catalog, Vol. I, 1962, N. S. Bhacca, L. F. Johnson, and J. N. Shoolery, 
compilers, Varian Associates, Instrument Division, Palo Alto, Calif. 94303, 43 pp + 368 spectra, $6.00; 
10 or more copies, $4.50 each; student price, $5.00. 


High Resolution NMR Spectra Catalog, Vol. II, 1963, N. 8. Bhacca, D. P. Hollis, L. F. Johnson, and 
E. A. Pier, compilers, Varian Associates, Instrument Division, Palo Alto, Calif. 94303, x + 62 pp + 332 
spectra; price same as Vol. I; combined edition, Vols. I and II, hard cover, $20.00. 


LANDOLT-BORNSTEIN 


Landolt-Bornstein: Zahlenwerte und Funktionen aus Physik, Chemie, Astronomie, Geophysik 
und Technik, sixth edition. 


Volumes Published 


Vol. I: Atom—und Molekularphysik 
Part 1, Atome und Ionen, 1950, xii + 441 pp., DM 126 ($31.50). 
Part 2, Molekeln I: Kerngeriist, 1951, viii + 571 pp., DM 168 ($42.00). 
Part 3, Molekeln II: Elektronenhiille, 1951, xi + 724 pp., DM 218 ($54.50). 
Part 4, Kristalle, 1955, xi + 1,007 pp., DM 318 ($79.50). 
Part 5, Atomkerne und Elementarteilchen, 1952, viii + 470 pp., DM 148 ($37.00). 


II: Eigenschaften der Materie in Ihren Aggregatzusténden 
Part 2, Gleichgewichte ausser Schmelzgleichgewichten. 
2a, Gleichgewichte Dampf-Kondensat und Osmotische Phinomene, 1960, xi + 974 pp., DM 
448 ($112.00). 
2b, Lésungsgleichgewichte I, 1962, x + 983 pp., DM 510 ($127.50). 
2c, Lésungsgleichgewichte II, 1964, viii + 731 pp., DM 403.5 ($100.88). 
Part 3, ean Or ne tio und Grenzflichenerscheinungen, 1956, xi + 535 pp., DM 198 
49.50). 
Part 4, Kalorische Zustandsgréssen, 1961, xii + 863 pp., DM 438 ($109.50). 
Part 6, Elektrische Eigenschaften I, 1959, xv + 1,018 pp., DM 448 ($112.00). 
Part 7, Elektrische Higenschaften II, 1960, xii + 959 pp., DM 478 ($119.50). 
Part 8, Optische Konstanten, 1962, xv + 901 pp., DM 476 ($119.00). 
Part 9, Magnetische Eigenschaften I, 1962, xxv + 1,934 pp., DM 496 ($124.00). 


III: Astronomie und Geophysik, 1952, xviii + 795 pp., DM 248 ($62.00). 


IV: Technik 
Part 1, Stoffwerte und mechanisches Verhalten von Nichtmetallen, 1955, xvi + 881 pp., DM 
288 ($72.00). 
Part 2, Stoffwerte und Verhalten von metallischen Werkstoffen. 
2a, Grundlagen, Priifverfahren, Eisenwerkstoffe, 1963, xii + 888 pp., DM 468 ($117.00). 
2b, Sinterwerkstoffe, Schwermetalle (ohne Sonderwerkstoffe), 1964, xx + 1,000 pp., DM 530 
($132.50). 
2c, Leichtmetalle, Sonderwerkstoffe, Halbleiter, Korrosion, 1965, xx + 976 pp., DM 518 
($129.50). 
Part 3, Elektrotechnik, Lichttechnik, Réntgentechnik, 1957, xv + 1,076 pp., DM 396 ($99.00). 
Volumes in Preparation 


Vol. II: Eigenschaften der Materie in Ihren Aggregatzustiinden 
Part 1, Mechanisch-thermische Zustandgréssen. 
Part 5, Physikalische und chemische Kinetik. 
Part 10, Magnetische Eigenschaften II. 


Vol. IV: Technik 
Part 4, Warmetechnik. 


— 


Vol. 


Vol. 
Vol. 


— — 
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SOURCES OF CRITICAL DATA (Continued) 
LANDOLT-BORNS TEIN 


Landolt-Bérnstein: Zahlenwerte und Functionen aus Naturwissenschaften und Technik, Neue 
Serie—Numerical Data and Functional Relationships in Science and Technology, New Series, 
K. H. Hellwege, editor-in-chief. 
Volumes Published 
Group I: Kernphysik und Kerntechnik—Nuclear Physics and Technology 
Vol. I, Energy Levels of Nuclei: A = 5 to A = 257, A. M. Hellwege and K. H. Hellwege, eds., 
1961, xii + 813 pp., DM 212 ($53.00). 
Group II: Atom und Molekularphysik—Atomic and Molecular Physics ; 
Vol. I, Magnetische Higenschaften Freier Radikale—Magnetic Properties of Free Radicals, K. H. 
Hellwege and A. M. Hellwege, eds., 1965, x + 154 pp., DM 68 ($17.00). 
Group VI: Astronomie, Astrophysik und Weltraum-Forschung—Astronomy, Astrophysics and Space 
Research 
Vol. I, Astronomie und Astrophysik—Astronomy and Astrophysics, H. H. Voigt, ed., 1965, 
xxxix + 711 pp., DM 314 ($78.50). 
Other groups planned and volumes expected to be published in 1966 or 1967: 
Group I: Nuclear Physics and Technology 
Hilfstabellen fiir a-, 8-, y- Spektroskopie—Auxiliary Tables for a-, B-, y- Spectroscopy. 
Ladungs-und Dichteverteilung im Kern—Charge and Density Distribution in the Nucleus. 
Group II: Atomic and Molecular Physics 
Vol. I, Lumineszenz organischer Molekeln—Luminescence of Organic Molecules. 
Mikrowellenspektroskopie von Molekeln—Microwave Spectroscopy of Molecules. 
Molekularakustik—Molecular Acoustics. 
Vol. II, Magnetische Higenschaften der Koordinations und metallorganischen 
Verbindungen der Ubergangselemente—Magnetic Properties of Co-ordination and Organo- 
metallic Compounds of Transition Elements. 
Group III: Crystal and Solid State Physics 
Elastische, elastooptische, piezoelektrische und andere HKigenschaften von Einkristallen—Elastic, 
Elasto-optic, Piezoelectric and Other Properties of Single Crystals. 
Group IV: Macroscopic and Technical Properties of Matter 
Phosphoreszenz anorganischer Substanzen—Phosphorescence (Luminescence) of Inorganic Sub- 
stances. 
Group V: Geophysics and Space Research 
Aeronomy; Cosmic Radiation. 


Published by Springer-Verlag, Berlin, Heidelberg, and New York. Also available from Walter J. Johnson, 
oar Fifth Ave., New York, N.Y. 10003, and Stechert-Hafner, Inc., 31 E. 10th St., New York, N.Y. 


TABLES DE CONSTANTES SELECTIONNEES—TABLES OF SELECTED CONSTANTS 
Tables de Constantes Sélectionnées—Tables of Selected Constants 


Vol. 1. Longueurs d’Onde d’Emissions X et des Ciscontinuités d’ Absorption X-Wavelengths of Emission 
and rope in Absorption of X-Rays, Y. Cauchois and H. Hulubei, 1947, 199 pp. (out of 
print). 


Vol. 2. Physique Nucléaire—Nuclear Physics, R. Grégoire, F. Joliot-Curie, and I. Joliot-Curie, 1948, 
131 pp. (out of print). 


Vol. 3. Pouvoir Rotatoire Magnétique (Effet Faraday)—Magnetic Rotatory Power (Faraday Effect) ; 
R. de Mallemann, Effet Magnéto-Optique de Kerr—Magneto-Optic Effect (Kerr), F. Suhner, 1951, 
137 pp., 15 F, £1.10.0. ($4.50). 


Vol. 4. Données Spectroscopiques Concernant les Molécules Diatomiques—Spectroscopic Data for 
Diatomic Molecules, B. Rosen, R. F. Barrow, A. D. Caunt, A. R. Downie, R. Herman, E. Huldt, 
A. MacKellar, E. Miescher, and K. Wieland, 1951, 361 pp., 48 F, £5.0.0. ($15.00). 


Vol. 5. Atlas des Longueurs d’Onde Caractéristiques des Bandes d’Emission et d’Absorption des 
Molécules Diatomiques—Atlas of Characteristic Wavelengths for Emission and Absorption Bands 


A yee Molecules (a continuation of Vol. 4 by the same authors), 1952, 389 pp., 56 F, £5.15.0 


Vol. 6. Pouvoir Rotatoire Naturel I-Steroides—Optical R = i = i 
Siren edonacai oo on bas s—Optical Rotatory Powers I-Steroids, J.-P. Mathieu 


Vol. 7, Diamagnétisme et Paramagnétisme—Diamagnetism and Paramagnetism, G. Foéx; Relaxation 
She ae ee Relaxation, C. J. Gorter and L. J. Smits, 1957, 317 pp., 97 F, 


Vol. 8. Potentiels d’Oxydo-Réduction—Oxidation- i i i 
Wererisseen ae ee Ferien en geeunton Potentials, G. Charlot, D. Bézier, and 


Vol. 9. Pouvoir Rotatoire Naturel II-Triterpénoides— i -Tri i = 
Mathieu and G. Ourisson, 1958, 302 pp., 93.60F. ETO. (Sed) foe anbk sae 


Vol. 10. Pouvoir Rotatoire Naturel I[I-Amino-acides—Opti ] TH-Ami i o 
Mathieu, J. Roche, and P. Desnuelle, 1959, 61 “a 28 T8200. 46.60). vi ttt an 
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SOURCES OF CRITICAL DATA (Continued) 


TABLES DE CONSTANTES SELECTIONNEES— 
TABLES OF SELECTED CONSTANTS (Continued) 


Vol. 11. Pouvoir Rotatoire Naturel IV-Alcaloides—Optical Rotatory Power IV-Alkaloids, J.-P. 
Mathieu and M. M. Janot, 1959, 211 pp., 110.40 F, £8.0.0. ($24.00). 


Vol. 12. cE a eae P. Aigrain and J. Balkanski, 1961, 78 pp., 27 F, £2.0.0. 
($6.50). 


Vol. 13. Rendements Radiolytiques—Radiolytic Yields, M. Haissinsky and M. Magat, 1963, 230 pp., 
114 F, £8.10.0. ($25.50). 


Vol. 14. Pouvoir Rotatoire Naturel Ia-Stéroides—Optical Rotatory Power Ia-Steroids, J. Jacques, H. 
Kagan, G. Ourisson, and S. Allard, 1965, 1,046 pp., 258 F. 


Vol. 15. Données Relatives aux Sesquiterpenoides—Data Relative to Sesquiter-penoids, G. Ourisson, 
S. Munavalli, and C. Ehret, 1966, 70 pp. 


In Preparation 

Metals of High Purity, 1967 

Refractory Compounds 

There have been several publishers for the present series. Volume 8 and later volumes have been published 


by Pergamon Press from whom the earlier volumes as well as the titles, availability, and prices of the 40 
installments of Tables Annuelles, covering the period 1931-1936, may be obtained. 


Published by Pergamon Press, 4 and 5 Fitzroy Square, London, W.1, England; 122 E. 55th St., New York, 
N.Y., U.S.; and 24 rue des Ecoles, Paris V°, France. 


INTERNATIONAL CRITICAL TABLES 


International Critical Tables of Numerical Data, Physics, Chemistry and Technology, published 
for the National Academy of Sciences—National Research Council, by McGraw-Hill Book Co., 330 W. 
42nd St., New York, N. Y. 10036. 


Vol. I, 1926, xx + 415 pp. Vol. II, 1927, xviii + 616 pp. 
Vol. III, 1928, xiv + 444 pp. Vol. IV, 1928, viii + 481 pp. 
Vol. V, 1929, ix + 465 pp. Vol. VI, 1929, x + 471 pp. 
Vol. VII, 1930, ix + 507 pp. Index, 1933, vii + 321 pp. 


Seven volumes and Index, $250.00; Vols. I-VII and Index, each $35.00. 
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NATIONAL STANDARD REFERENCE DATA SYSTEM 
PUBLICATIONS 


The National Standard Reference Data System (NSRDS) comprises the set of data 
centers and other data evaluation projects administered or coordinated by Office 
of Standard Reference Data in the National Bureau of Standards. The primary aim 
of this program is to provide critically evaluated physical and chemical data, in a 
convenient and accessible form, to the scientific and technical community of the 


United States. The scope of the program is divided into the following areas: 


Energy and environmental data 
Industrial process data 
Materials utilization data 
Physical sciences data 


The principal output of the program consists of compilations of evaluated data 
and critical reviews of the status of data in particular technical areas. Evaluated 
data produced under the NSRDS program are disseminated through the following 


mechanisms: 


Journal of Physical and Chemical Reference Data—A quarterly journal con- 
taining data compilations and critical data reviews, published for the National Bu- 
reau of Standards by the American Institute of Physics and the American Chemical 


Society 


NSRDS-NBS Series—A publication series distributed by the Superintendent of 


Documents, U.S. Government Printing Office. 


Appropriate publications of technical societies and commercial publishers. 
Response by OSRD and individual data centers to inquiries for specific data. 


Further information on NSRDS publications, sources of data, and support of 


data compilation activities can be obtained from: 


Office of Standard Reference Data 
National Bureau of Standards 
Washington, D.C. 20234 
Telephone: (301)921-2467 


Publications in the Journal of Physical and Chemical 6. Selected Values of Heats of Combustion and Heats 
Reference Data of Formation of Organic Compounds Containing 
the Elements C, H, N, O, P, and S, Eugene S. Dom- 
alski, Vol. 1, No. 2 (1972). $5.00. 
Gaseous Diffusion Coefficients, T. R. Marrero and Te Thermal Conductivity of the Elements, C. Y. Ho, 
E. A. Mason, Vol. 1, No. 1 (1972). $7.00. R. W. Powell, and P. E. Liley, Vol. 1, No. 2 (1972). 
Selected Values of Critical Supersaturation for Nu- $7.50. 
cleation of Liquids from the Vapor, G. M. Pound, 8. The Spectrum of Molecular Oxygen, Paul H. Kru- 
Vol. 1, No. 1 (1972). $3.00. penie, Vol. 1, No. 2 (1972). $6.50. 
Selected Values of Evaporation and Condensation 9. A Critical Review of the Gas-Phase Reaction Kinet- 
Coefficients of Simple Substances, G. M. Pound, ics of the Hydroxyl Radical, W. E. Wilson, Jr., Vol. 
Vol. 1, No. 1 (1972). $3.00. 1, No. 2 (1972). $4.50. 
Atlas of the Observed Absorption Spectrum of Car- 10. Molten Salts: Volume 3, Nitrates, Nitrites, and Mix- 


bon Monoxide between 1060 and 1900 A, S. G. Til- 
ford and J. D. Simmons, Vol. 1, No. 1 (1972). 
$4.50. 


Tables of Molecular Vibrational Frequencies, Part 


5, T. Shimanouchi, Vol. 1, No. 1 (1972). $4.00. 


ite 
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tures, Electrical Conductance, Density, Viscosity, 
and Surface Tension Data, G. J. Janz, Ursula 
Krebs, H. F. Siegenthaler and R. P. T. Tomkins, 
Vol. 1, No. 3 (1972). $8.50. 

High Temperature Properties and Decomposition of 


12. 


13. 


14. 


Se 


16. 


17. 


18. 


19. 


21. 


23. 


25. 


2]. 


28. 


29. 


Inorganic Salts — Part 3. Nitrates and Nitrites, Kurt 
H. Stern, Vol. 1, No. 3 (1972). $4.00. 

High-Pressure Calibration: A Critical Review, D. L. 
Decker, W. A. Bassett, L. Merrill, H. T. Hall, and 
J. D. Barnett, Vol. 1, No. 3 (1972). $5.00. 

The Surface Tension of Pure Liquid Compounds, 
Joseph J. Jasper, Vol. 1, No. 4 (1972). $8.50. 
Microwave Spectra of Molecules of Astrophysical 
Interest. I. Formaldehyde, Formamide, and Thio- 
formaldehyde, Donald R. Johnson, Frank J. Lovas, 
and William H. Kirchhoff, Vol. 1, No. 4 (1972). 
$4.50. 

Osmotic Coefficients and Mean Activity Coeffi- 
cients of Uni-univalent Electrolytes in Water at 25 
C, Walter J. Hamer and Yung Chi Wu, Vol. 1, No. 
4 (1972). $5.00. 

The Viscosity and Thermal Conductivity Coeffi- 
cients of Gaseous and Liquid Fluorine,H. J. M. 
Hanley and R. Prydz, Vol. 1, No. 4 (1972). $3.00. 
Microwave Spectra of Molecules of Astrophysical 
Interest. IT. Methylenimine, William H. Kirchhoff, 
Donald R. Johnson, and Frank J. Lovas, Vol. 2, 
No. 1 (1973). $3.00. 

Analysis of Specific Heat Data in the Critical Region 
of Magnetic Solids, F. J. Cook, Vol. 2, No. 1 (1973). 
$3.00. 

Evaluated Chemical Kinetic Rate Constants for Var- 
ious Gas Phase Reactions, Keith Schofield, Vol. 2, 
No. 1 (1973). $5.00 

Atomic Transition Probabilities for Forbidden Lines 
of the Iron Group Elements. (A Critical Data Com- 
pilation for Selected Lines), M. W. Smith and W. 
L. Wiese, Vol. 2, No. 1 (1973). $4.50. 

Tables qf Molecular Vibrational Frequencies, Part 
6, T. Shimanouchi, Vol. 2, No. 1 (1973). $4.50. 
Compilation of Energy Band Gaps in Elemental and 
Binary Compound Semiconductors and Insulators, 
W. H. Strehlow and E. L. Cook, Vol. 2, No. 1 
(1973). $4.50 

Microwave Spectra of Molecules of Astrophysical 
Interest, III. Methanol, R. M. Lees, F. J. Lovas, W. 
H. Kirchhoff, and D. R. Johnson, Vol. 2, No. 2 
(1973). $3.00. 

Microwave Spectra of Molecules of Astrophysical 
Interest. IV. Hydrogen Sulfide, Paul Helminger, 
Frank C. DeLucia and William H. Kirchhoff, Vol. 
2, No. 2 (1973). $3.00. 

Tables of Molecular Vibrational Frequencies, Part 
7,T. Shimanouchi, Vol. 2, No. 2 (1973). $4.00. 
Energy Levels of Neutral Helium (‘HE I), W. C. 
Martin, Vol. 2, No. 2 (1973). $3.00. 

Survey of Photochemical and Rate Data for Twenty- 
eight Reactions of Interest in Atmospheric Chemis- 
try, R. F. Hampson, Editor, W. Braun, R. L. 
Brown, D. Garvin, J. T. Herron, R. E. Huie, M. J. 
Kurylo, A. H. Laufer, J. D. McKinley, H. Okabe, 
M. D. Scheer, W. Tsang, and D. H. Stedman, Vol. 
2, No. 2 (1973). $4.50. 

Compilation of the Static Dielectric Constant of In- 
organic Solids, K. F. Young and H. P. R. Freder- 
ikse, Vol. 2, No. 2 (1973). $6.50. 

Soft X-Ray Emission Spectra of Metallic Solids: 
Critical Review of Selected Systems, A. J. Mc- 
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30. 


31. 


32. 


33. 


34. 


35. 


36. 


37. 


38. 


39. 


41. 


42. 


43. 


4S. 


Alister, R. C. Dobbyn, J. E. Cuthill, and M. L. Wil- 
liams, Vol. 2, No. 2 (1973). $3.00. 

Ideal Gas Thermodynamic Properties of Ethane and 
Propane, J. Chao, R. C. Wilhoit, and B. J. Zwol- 
inski, Vol. 2, No. 2 (1973). $3.00. 

An Analysis of Coexistence Curve Data for Several 
Binary Liquid Mixtures Near Their Critical Points, 
A. Stein and G. F. Allen, Vol. 2, No. 3 (1973). 
$4.00. 

Rate Constants for the Reactions of Atomic Oxygen 
(O’P) with Organic Compounds in the Gas Phase, 
John T. Herron and Robert E. Huie, Vol. 2, No. 3 
(1973). $5.00. 

First Spectra of Neon, Argon, and Xenon 136 in the 
1.2—4.0 um Region, Curtis J. Humphreys, Vol. 2, 
No. 3 (1973). $3.00. 

Elastic Properties of Metals and Alloys, I. Iron, 
Nickel, and Iron-Nickel Alloys, H. M. Ledbetter 
and R. P. Reed, Vol. 2, No. 3 (1973). $6.00. 

The Viscosity and Thermal Conductivity Coeffi- 
cients of Dilute Argon, Krypton, and Xenon, H. J. 
M. Hanley, Vol. 2, No. 3 (1973). $4.00. 

Diffusion in Copper and Copper Alloys. Part I. Vol- 
ume and Surface Self-Diffusion in Copper, Daniel 
B. Butrymowicz, John R. Manning, and Michael E. 
Read, Vol. 2, No. 3 (1973). $3.00. 

The 1973 Least-Squares Adjustment of the Funda- 
mental Constants, E. Richard Cohen and B. N. Tay- 
lor, Vol: 2, No. 4 (1973). $5.50. 

The Viscosity and Thermal Conductivity Coeffi- 
cients of Dilute Nitrogen and Oxygen, H. J. M. 
Hanley and James F. Ely, Vol. 2, No. 4 (1973). 
$4.00. 

Thermodynamic Properties of Nitrogen Including 
Liquid and Vapor Phases from 63 K to 2000 K with 
Pressures to 10,000 Bar, Richard T. Jacobsen and 
Richard B. Stewart, Vol. 2, No. 4 (1973). $8.50. 
Thermodynamic Properties of Helium 4 from 2 to 
1500 K at Pressures to 10% Pa, Robert D. McCarty, 
Vol. 2, No. 4 (1973) . $7.00. 

Molten Salts: Volume 4, Part I, Fluorides and Mix- 
tures, Electrical Conductance, Density, Viscosity, 
and Surface Tension Data, G. J. Janz, G. L. Gard- 
ner, Ursula Krebs, and R. P. T. Tomkins, Vol. 3, 
No. 1 (1974). $7.00. 

Ideal Gas Thermodynamic Properties of Eight 
Chloro- and Fluoromethanes, A. S. Rodgers, J. 
Chao, R. C. Wilhoit, and B. J. Zwolinski, Vol. 3, 
No. 1 (1974). $4.00. 

Ideal Gas Thermodynamic Properties of Six Chlo- 
roethanes, J. Chao, A. S. Rodgers, R. C. Wilhoit, 
and B. J. Zwolinski, Vol. 3, No. 1 (1974). $4.00. 
Critical Analysis of Heat-Capacity Data and Evalu- 
ation of Thermodynamic Properties of Ruthenium, 
Rhodium, Palladium, Iridium, and Platinum from 
0 to 300 K. A Survey of the Literature Data on Os- 
mium, George T. Furukawa, Martin L. Reilly, and 
John S. Gallagher, Vol. 3, No. 1 (1974). $4.50. 
Microwave Spectra of Molecules of Astrophysical 
Interest. V. Water Vapor, Frank C. DeLucia, Paul 
Helminger, and William H. Kirchhoff, Vol. 3, No. 
1 (1974). $3.00. 

Microwave Spectra of Molecules of Astrophysical 
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Interest. VI. Carbonyl Sulfide and Hydrogen Cya- 
nide, Arthur G. Maki, Vol. 3, No. 1 (1974). $4.00. 
Microwave Spectra of Molecules of Astrophysical 
Interest. VII. Carbon Monoxide, Carbon Monosul- 
fide, and Silicon Monoxide, Frank J. Lovas and 
Paul H. Krupenie, Vol. 3, No. 1 (1974). $3.00. 
Microwave Spectra of Molecules of Astrophysical 
Interest. VIII. Sulfur Monoxide, Eberhard Tie- 
mann, Vol. 3, No. 1 (1974). $3.00. 

Tables of Molecular Vibrational Frequencies, Part 
8, T. Shimanouchi, Vol. 3, No. 1 (1974). $4.50. 
JANAF Thermochemical Tables, 1974 Supplement, 
M. W. Chase, J. L. Curnutt, A. T. Hu, H. Prophet, 
A. N. Syverud, and L. C. Walker, Vol. 3, No. 2 
(1974). $8.50. 

High Temperature Properties and Decomposition of 
Inorganic Salts, Part 4. Oxy-Salts of the Halogens, 
Kurt H. Stern, Vol. 3. No. 2 (1974). $4.50. 

Diffusion in Copper and Copper Alloys, Part II. 
Copper-Silver and Copper-Gold Systems, Daniel B. 
Butrymowicz, John R. Manning, and Michael E. 
Read, Vol. 3, No. 2 (1974). $5.50. 

Microwave Spectral Tables. I. Diatomic Molecules, 
Frank J. Lovas and Eberhard Tiemann, Vol. 3, No. 
3(1974). $8.50. 

Ground Levels and Ionization Potentials for Lan- 
thanide and Actinide Atoms and Ions, W. C. Mar- 
tin, Lucy Hagan, Joseph Reader, and Jack Sugar, 
Vol. 3, No. 3 (1974). $3.00. 

Behavior of the Elements at High Pressure, John 
Francis Cannon, Vol. 3, No. 3 (1974). $4.50. 
Reference Wavelengths from Atomic Spectra in the 
Range 15A to 25000A, Victor Kaufman and Bengt 
Edlen, Vol. 3, No. 4 (1974). $5.50. 

Elastic Properties of Metals and Alloys. II. Copper, 
H. M. Ledbetter and E. R. Naimon, Vol. 3, No. 4 
(1974). $4.50. 

Critical Review of Hydrogen Atom Transfer Reac- 
tions in the Liquid Phases, D. G. Hendry, T. Mill, 
J. A. Howard, L. Piszkiewicz, and H. K. Eigen- 
mann, Vol. 3, No. 4 (1974). $4.50. 

The Viscosity and Thermal Conductivity Coeffi- 
cients for Dense Gaseous and Liquid Argon, Kryp- 
ton, Xenon, Nitrogen, and Oxygen, H. J. M. Han- 
ley, R. D. McCarty, and W. N. Haynes, Vol. 3, No. 
4 (1974). $4.50. 

JANAF Thermochemical Tables, 1975 Supplement, 
M. W. Chase, J. L. Curnutt, H. Prophet, R. A. 
McDonald, and A. N. Syverud, Vol. 4, No. 1 (1975). 
$8.50. 

Diffusion in Copper and Copper Alloys. Part III. 
Diffusion in Systems Involving Elements of the 
Groups IA, IIA, IIIB, IVB, VB, VIB, and VIIB, 
Daniel B. Butrymowicz, John R. Manning, and Mi- 
chael E. Read, Vol. 4, No. 1 (1975). $6.00. 

Ideal Gas Thermodynamic Properties of Ethylene 
and Propylene, Jing Chao and Bruno J. Zwolinski, 
Vol. 4, No. 1 (1975). $3.00. 

Atomic Transition Probabilities for Scandium and 
Titanium (A Critical Data Compilation of Allowed 
Lines), W. L. Wiese and J. R. Fuhr, Vol. 4, No. 2 
(1975). $6.00. 

Energy Levels of Iron, Fe I through Fe XX VI, Jo- 
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seph Reader and Jack Sugar, Vol. 4, No. 2 (1975). 
$6.00. 

Ideal Gas Thermodynamic Properties of Six Fluo- 
roethanes, S. S. Chen, A. S. Rodgers, J. Chao, R. 
C. Wilhoit, and B. J. Zwolinski, Vol. 4, No. 2 
(1975). $3.00. 

Ideal Gas Thermodynamic Properties of the Eight 
Bromo— and Iodomethanes, S. A. Kudchadker and 
A. P. Kudchadker, Vol. 4, No. 2 (1975). $3.00. 
Atomic Form Factors, Incoherent Scattering Func- 
tions, and Photon Scattering Cross Sections, J. H. 
Hubbell, Wm. J. Veigele, E. A. Briggs, R. T. 
Brown, D. T. Cromer, and R. J. Howerton, Vol. 4, 
No. 3 (1975). $5.50. 

Binding Energies in Atomic Negative Ions, H. Ho- 
top and W. C. Lineberger, Vol. 4, No. 3 (1976). 
$4.50. 

A Survey of Electron Swarm Data, J. Dutton, Vol. 
4, No. 3 (1975). $12.00. 

Ideal Gas Thermodynamic Properties and Isomeri- 
zation of n-Butane and Isobutane, S. S. Chen, R. 
C. Wilhoit, and B. J. Zwolinski, Vol. 4, No. 4 
(1975). $3.00. 

Molten Salts: Volume 4, Part 2, Chlorides and Mix- 
tures, Electrical Conductance, Density, Viscosity, 
and Surface Tension Data, G. J. Janz, R. P. T. 
Tomkins, C. B. Allen, J. R. Downey, Jr., G. L. 
Gardner, U. Krebs, and S. K. Singer, Vol. 4, No. 4 
(1975). $13.00. 

Property Index to Volumes 1—4 (1972—1975), Vol. 
4, No. 4(1975). $3.00. 

Scaled Equation of State Parameters for Gases in 
the Critical Region, J. M. L. Levelt- Sengers, W. L. 
Greer, and J. V. Sengers, Vol. 5, No. 1 (1975). 
$5.00. 

Microwave Spectra of Molecules of Astrophysical 
Interest. IX. Acetaldehyde, A. Bauder, F. J. Lovas, 
and D. R. Johnson, Vol. 5, No. 1 (1976). $4.00. 
Microwave Spectra of Molecules of Astrophysical 
Interest. X. Isocyanic Acid, G. Winnewisser, W. H. 
Hocking, and M. C. L. Gerry, Vol. 5, No. 1 (1976). 
$4.00. 

Diffusion in Copper and Copper Alloys. Part IV. 
Diffusion in Systems Involving Elements of Group 
VIII, Daniel B. Butrymowicz, John R. Manning, 
and Michael E. Read, Vol. 5, No. 1 (1976). $6.50. 
A Critical Review of the Stark Widths and Shifts of 
Spectral Lines from Non-Hydrogenic Atoms, N. 
Konjevic and J. R. Roberts, Vol. 5, No. 2 (1976). 
$5.00. 

Experimental Stark Widths and Shifts for Non-Hy- 
drogenic Spectral Lines of Ionized Atoms, N. Kon- 
jevic and W. L. Wiese, Vol 5, No. 2 (1976). $5.00. 
Atlas of the Absorption Spectrum of Nitric Oxide 
(NO) between 1420 and 1250 A, E. Miescher and F. 
Alberti, Vol. 5, No. 2 (1976). $3.00. 

Ideal Gas Thermodynamic Properties of Propanone 
and 2-Butanone, J. Chao and B. J. Zwolinski, Vol. 
5, No. 2 (1976). $3.00. 

Refractive Index of Alkali Halides and Its Wave- 
length and Temperature Derivatives, H. H. Li, Vol. 
5, No. 2 (1976). :9.50. 

Tables of Critically Evaluated Oscillator Strengths 


for the Lithium Isoelectronic Sequence, G. A. Mar- 
tin and W. L. Wiese, Vol. 5, No. 3 (1976). $4.50. 
Ideal Gas Thermodynamic Properties of Six Chlo- 
rofluoromethanes, S. S. Chen, R. C. Wilhoit, and 
B. J. Zwolinski, Vol. 5, No. 3 (1976). $3.00. 

Survey of Superconductive Materials and Critical 
Evaluation of Selected Properties, B. W. Roberts, 
Vol. 5, No. 3 (1976). $12.50. 

Nuclear Spins and Moments, Gladys H. Fuller, Vol. 
5, No. 4 (1976). $11.50. 

Nuclear Moments and Moment Ratios as Deter- 
mined by Mossbauer Spectroscopy, J. G. Stevens 
and B. D. Dunlop, Vol. 5, No. 4 (1976). $4.00. 

Rate Coefficients for Ion-Molecule Reactions. I. 
Ions Containing C and H, L. Wayne Sieck and 
Sharon G. Lias, Vol. 5, No. 4 (1976). $4.00. 
Microwave Spectra of Molecules of Astrophysical 
Interest. XI. Silicon Sulfide, Eberhard Tiemann, 
Vol. 5, No. 4 (1976). $3.00. 

Property Index and Author Index to Volume 1—5 
(1972—1976), Vol. 5, No. 4 (1976). $4.00. 

Diffusion in Copper and Copper Alloys. Part V. 
Diffusion in Systems involving Elements of Group 
VA, Daniel B. Butrymowicz, John R. Manning, and 
Michael E. Read, Vol. 6, No. 1 (1977). $5.00. 

The Calculated Thermodynamic Properties of Su- 
perfluid Helium-A, James S. Brooks and Russell J. 
Donnelly, Vol. 6, No. 1 (1977). $5.00. 
Thermodynamic Properties of Normal and Deuter- 
ated Methanols, S. S. Chen, R. C. Wilhoit, and B. 
J. Zwolinski, Vol. 6, No. 1 (1977). $3.00. 

The Spectrum of Molecular Nitrogen, Alf Lofthus 
and Paul H. Krupenie, Vol. 6, No. 1 (1977). $9.50. 
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Supplements to the Journal of Physical and Chemical 
‘Reference Data*® 


Physical and Thermodynamic Properties of Aliphatic Al- 
cohols, R. C. Wilhoit and B. J. Zwolinski, Vol. 2, Sup- 
plement 1, 420 pp. (1973). Hardcover: $33.00; Softcover: 
members $10.00; nonmembers $30.00. 

Thermal Conductivity of the Elements: A Comprehensive 
Review, C. Y. Ho, R. W. Powell, and P. E. Liley, Vol. 
3, Supplement 1, 796 pp. (1974). Hardcover: $60.00; 
Softcover: members $25.00, nonmembers $50.00. 

Energetics of Gaseous Ions, H. M. Rosenstock, K. Draxl, 
B. Steiner, and J. T. Herron, Vol. 6, Supplement 1, 783 
pp. (1977). Hardcover: $70.00; Softcover: member 
$30.00, nonmember $65.00. 

* Available from the Business Operations, Books and 

Journals Division, American Chemical Society, 1155 

16th Street, N. W., Room 604, Washington, D.C. 

20036. 


Publications in the National Standard Reference Data 
Series 


NSRDS-NBS-1, National Standard Reference Data System 
— Plan of Operation, E. L. Brady and M. B. Wallenstein 
(1964). SD Catalog No. C13.48:1. $0.55. 
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NSRDS-NBS-2, Thermal Properties of Aqueous Uniuni- 
valent Electrolytes, V. B. Parker (1965). SD Catalog No. 
C13.48:2. $1.10. 

NSRDS-NBS-3, Sec. 1, Selected Tables of Atomic Spectra, 
Atomic Energy Levels and Multiplet Tables, Si II, Si Il, 
Si IV, C. E. Moore (1965).* 

NSRDS-NBS-3, Sec. 2, Selected Tables of Atomic Spectra, 
Atomic Energy Levels and Multiplet Tables, Si I, C. E. 
Moore (1967). ** 

NSRDS-NBS-3, Sec. 3, Selected Tables of Atomic Spectra, 
Atomic Energy Levels and Multiplet Tables, CI, C II, 
CIll, CIV, C V, C VI, C. F. Moore (1970).* 

NSRDS-NBS-3, Sec. 4, Selected Tables of Atomic Spectra, 
Atomic Energy Levels and Multiplet Tables, NIV, N V, 
N VI, N VII, C. E. Moore (1971). SD Catalog No. 
C13.48:3/Sec. 4. $1.15. 

NSRDS-NBS-3, Sec. 5, Selected Tables of Atomic Spectra, 
Atomic Energy Levels and Multiplet Tables, N I, N II, 
N III, C. E. Moore (1975). SD Catalog No. C13.48:3/ 
Sec. 5. 

NSRDS-NBS-3, Sec. 6, Selected Tables of Atomic Spectra, 
Atomic Energy Levels and Multiplet Tables, H I, D, T, 
C. E. Moore (1972). SD Catalog No. C13.48:3/Sec. 6. 
$0.40. 

NSRDS-NBS 3, Sec. 7, Selected Tables of Atomic Spectra, 
Atomic Energy Levels and Multiplet Tables, O I, C. E. 
Moore (1976). SD Catalog No. C13.48:3/Sec. 7. $0.85. 

NSRDS-NBS-4, Atomic Transition Probabilities. Vol. I. 
Hydrogen Through Neon, W. L. Wiese, M. W. Smith, 
and B. M. Glennon (1966). SD Catalog No. C13.48:4/ 
Vol. I. $2.50. 

NSRDS-NBS-5, The Band Spectrum of Carbon Monoxide, 
P. H. Krupenie (1966).** 

NSRDS-NBS-6, Tables of Molecular Vibrational Frequen- 
cies, Part 1, T. Shimanouchi (1967). Superseded by 
NSRDS-NBS-39. 

NSRDS-NBS-7, High Temperature Properties and Decom- 
position of Inorganic Salts, Part I. Sulfates,K. H. Stern 
and E. L. Weise (1966).* 

NSRDS-NBS-8, Thermal Conductivity of Selected Mate- 
rials, R. W. Powell, C. Y. Ho, and P. E. Liley (1966). 
PB 189 698.** 

NSRDS-NBS-9, Tables of Bimolecular Gas Reactions, A. F. 
Trotman-Dickenson and G. S. Milne (1967).** 

NSRDS-NBS-10, Selected Values of Electric Dipole Mo- 
ments for Molecules in the Gas Phase, R. D. Nelson, Jr., 
D. R. Lide, Jr. and A. A. Maryott (1967).** 

NSRDS-NBS-11, Tables of Molecular Vibrational Fre- 
quencies, Part 2, T. Shimanouchi (1967). Superseded by 
NSRDS-NBS-39. 

NSRDS-NBS-12, Tables for the Rigid Asymmetric Rotor: 
Transformation Coefficients from Symmetric to Asym- 
metric Bases and Expectation Values of P?,, P*,, P%, R. 
H. Schwendeman (1968). SD Catalog No. C13.48:12. 
$1.45. 

NSRDS-NBS-13, Hydrogenation of Ethylene on Metallic 
Catalysts, J. Horiuti and K. Miyahara (1968). SD Cata- 
log No. C13.48:13. $3.00. 

NSRDS-NBS-14, X-Ray Wavelengths and X-Ray Atomic 
Energy Levels, J. A. Bearden (1967).** 

NSRDS-NBS-15, Molten Salts: Vol. 1. Electrical Conduct- 
ance, Density, and Viscosity Data, G. J. Janz, F. W. 
Dampier, G. R. Lakshminarayana, P. K. Lorenz, and R. 
P. T. Tomkins (1968).** 


NSRDS-NBS-16, Thermal Conductivity of Selected Mate- 
rials, Part 2, C. Y. Ho, R. W. Powell, and P. E. Liley 
(1968).** 

NSRDS-NBS-17, Tables of Molecular Vibrational Fre- 
quencies, Part 3, T. Shimanouchi (1968). Superseded by 
NSRDS-NBS-39. 

NSRDS-NBS-18, Critical Analysis of the Heat-Capacity 
Data of the Literature and Evaluation of Thermody- 
namic Properties of Copper, Silver, and Gold from 0 to 
300 K, G. T. Furukawa, W. G. Saba, and M. L. Reilly 
(1968). S. D. Catalog No. C13.48:18. $0.40. 

NSRDS-NBS-19, Thermodynamic Properties of Ammonia 
as an Ideal Gas, L. Haar (1968). SD Catalog No. 
C13.48:19, $0.20. 

NSRDS-NBS-20, Gas Phase Reaction Kinetics of Neutral 
Oxygen Species, H. S. Johnston (1968).* 

NSRDS-NBS-21, Kinetic Data on Gas Phase Unimolecular 
Reactions, S. W. Benson and H. E. O’Neal (1970). 
PB191956** 

NSRDS-NBS-22, Atomic Transition Probabilities. Vol. II. 
Sodium Through Calcium, A. Critical Data Compila- 
tion, W. L. Wiese, M. W. Smith, and B. M. Miles (1969). 
AD696884** 

NSRDS-NBS-23, Partial Grotrian Diagrams of Astrophysi- 
cal Interest, C. E. Moore and P. W. Merrill (1968). ** 

NSRDS-NBS-24, Theoretical Mean Activity Coefficients of 
Strong Electrolytes in Aqueous Solutions from 0 to 100 
°C, Walter J. Hamer (1968).* 

NSRDS-NBS-25, Electron Impact Excitation of Atoms, B. 
L. Moiseiwitsch and S. J. Smith (1968).** 

NSRDS-NBS-26, Jonization Potentials, Appearance Poten- 
tials and Heats of Formation of Gaseous Positive Ions, 
J. L. Franklin, J. G. Dillard, H. M. Rosenstock, J. T. 
Heron, K. Draxl, and F. H. Field (1969). SD Catalog No. 
C13.48:26. $6.20. 

NSRDS-NBS-27, Thermodynamic Properties of Argon 
from the Triple Point to 300 K at Pressures to 1000 At- 
mospheres, A. L. Gosman, R. D. McCarty, and J. G. 
Hust (1969). SD Catalog No. C13.48:27. $1.80. 

NSRDS-NBS-28, Molten Salts: Vol. 2, Section 1. Electro- 
chemistry of Molten Salts: Gibbs Free Energies and Ex- 
cess Free Energies from Equilibrium-Type Cells, G. J. 
Janz and C. G. M. Dijkhuis; Section 2. Surface Tension 
Data, G. J. Janz, G. R. Lakshminarayanan, R. P. T. 
Tomkins, and J. Wong (1969).** 

NSRDS-NBS-29. Photon Cross Sections, Attenuation 
Coefficients, and Energy Absorption Coefficients from 
10 keV to 100 GeV, 3. H. Hubbell (1969). SD Catalog 
No. C13.48:29. $1.25. 

NSRDS-NBS-30, High Temperature Properties and Decom- 
Position of Inorganic Salts, Part 2. Carbonates, H. H. 
Stern and E. L. Weise (1969).** 

NSRDS-NBS-31,Bond Dissociation Energies in Simple 
Molecules, B. deB. Darwent (1970). SD Catalog No. 
C13.48:31. $0.95. 

NSRDS-NBS-32, Phase Behavior in Binary and Multicom- 
ponent Systems at Elevated Pressures: Pentane and 
Methane-n-Pentane, V. M. Berry and B. H. Sage (1970). 
SD Catalog No. C13.48:32. $1.15. 

NSRDS-NBS-33, Electrolytic Conductance and Conduct- 
ances of the Halogen Acids in Water, W. J. Hamer and 
H. J. DeWane (1970). PB192183** 

NSRDS-NBS-34, Ionization Potentials and Ionization Lim- 
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its Derived from the Analyses of Optical Spectra, C. E. 
Moore (1970). SD Catalog No. C13.48:34. $0.75. 

NSRDS-NBS-35, Atomic Energy Levels as Derived from the 
Analyses of Optical Spectra, Vol. I’H to 7?V; Vol. II. 
74Cr to “‘Nb; Vol. III. Mo to *’7La, Hf to*%Ac, C. E. 
Moore (1971). SD Catalog No. C13.48:35/Vol. I. $9.25; 
Vol. II. $7.95; Vol. III. $8.30. 

NSRDS-NBS-36, Critical Micelle Concentrations of 
Aqueous Surfactant Systems, P. Mukerjee and K. J. My- 
sels (1971).COM71-50203** 

NSRDS-NBS-37, JANAF Thermochemical Tables, 2nd ed., 
D. R. Stull, II. Prophet, et al. (1971). SD Catalog No. 
C13.48:37. $15.60. 

NSRDS-NBS-38, Critical Review of Ultraviolet Photoab- 
sorption Cross Sections for Molecules of Astrophysical 
and Aeronomic Interest, R. D. Hudson (1971). SD Cat- 
alog No. C13.48:38. $1.50. 

NSRDS-NBS-39, Tables of Molecular Vibrational Fre- 
quencies, Consolidated Volume I, T. Shimanouchi 
(1972). SD Catalog No. C13.48:39. $5.10. 

NSRDS-NBS-40, A Multiplet Table of Astrophysical Inter- 
est, Revised Edition, Part I. Table of Multiplets; Part IT. 
Finding List of All Lines in the Table of Multiplets, C. 
E. Moore (1972). COM72-50439** 

NSRDS-NBS-41, Crystal Structure Transformations in Bi- 
nary Halides, C. N. R. Rao and M. Natarajan (1972). 
COM72-50849** 

NSRDS-NBS-42, Selected Specific Rates of Reactions of the 
Solvated Electron in Alcohols, E. Watson, Jr. and S. 
Roy (1972). SD Catalog No. C13.48:42. $0.60. 

NSRDS-NBS-43, Selected Specific Rates of Reactions of 
Transients from Water in Aqueous Solution. I. Hydrated 
Electron, M. Anbar, M. Bambenek, and A. B. Ross 
(1972). SD Catalog No. C13.48:43. 1.05. 

NSRDS-NBS-43, Suppl.,Selected Specific Rates of Reac- 
tions of Transients from Water in Aqueous Solution. 
Hydrated Electron, Supplemental Data, Alberta B. Ross. 
SD Catalog No. C13.48:43/Suppl. $1.10. 

NSRDS-NBS-44, The Radiation Chemistry of Gaseous Am- 
monia, D. B. Peterson (1974). COM74-50175** 

NSRDS-NBS-45, Radiation Chemistry of Nitrous Oxide 
Gas. Primary Processes, Elementary Reactions, and 
Yields, G. R. A. Johnson (1973). SD Catalog No. 
C13.48:45. $0.60. 

NSRDS-NBS-46, Reactivity of the Hydroxyl Radical in 
Aqueous Solutions, Leon M. Dorfman and Gerald E. 
Adams (1973). COM73-50623** 

NSRDS-NBS-47, Tables of Collision Integrals and Second 
Virial Coefficients for the (m,6,8) Intermolecular Poten- 
tial Function, Max Klein, H. J. M. Hanley, Francis J. 
Smith, and Paul Holland (1974). SD Catalog No. 
C13.48:47. $1.90. 

NSRDS-NBS-48, Radiation Chemistry of Ethanol: A Re- 
view of Data on Yields, Reaction Rate Parameters, and 
Spectral Properties of Transients, Gordon A. Freeman 
(1974). SD Catalog No. C13.48:48. $0.80. 

NSRDS-NBS-49, Transition Metal Oxides, Crystal Chemis- 
try, Phase Transition, and Related Aspects, C. N. R. Rao 
and G. V. Subba Rao (1974). SD Catalog No. C13.48:49. 
$1.70. 

NSRDS-NBS-S50, Resonances in Electron Impact on Atoms 
and Diatomic Molecules, George J. Schulz (1973). 
AD77/200** 


NSRDS-NBS-51, Selected Specific Rates of Reactions of 
Transients from Water in Aqueous Solution. II. Hydro- 
gen Atom, Michael Anbar, Farhataziz, and A. B. Ross 
(1975). SD Catalog No. C13.48:51. $1.20. 

NSRDS-NBS-52, Electronic Absorption and Internal and 
External Vibrational Data of Atomic and Molecular Ions 
Doped in Alkali Halide Crystals, S. C. Jain, A. V. R. 
Warrier, and S. K. Agarwal (1974). SD Catalog No. 
C13.48:52. $0.95. 

NSRDS-NBS-53, Crystal Structure Transformations in In- 
organic Nitrites, Nitrates and Carbonates, C. N. R. Rao, 
B. Prakash, and M. Natarajan. SD Catalog No. 
C13.48:53. $1.15. 

NSRDS-NBS-54, Radiolysis of Methanol: Product Yields, 
Rate Constants and Spectroscopic Parameteres of Inter- 
mediates, J. H. Baxendale and Peter Wardman (1975). 
SD Catalog No. C13.48:54. $0.85. 

NSRDS-NBS-55, Property Index to NSRDS Data Compi- 
lations, 1964—1972, David R. Lide, Jr., Gertrude B. 
Sherwood, Charles H. Douglass, Jr., and Herman M. 
Weisman. SD Catalog No. C13.48:55. $0.85. 

NSRDS-NBS-56, Crystal Structure Transformations in In- 
organic Sulfates, Phosphates, Perchlorates, and Chro- 
mates, B. Prakash and C. N. R. Rao. SD Catalog No. 
C13.48:56. $0.85. 

NSRDS-NBS-57, Yields of Free Ions Formed in Liquids by 
Radiation, A. O. Allen (1976). SD Catalog No. 
C13.48:57. $0.55. 

NSRDS-NBS-58, Drift Mobilities and Conduction Band 
Energies of Excess Electrons in Dielectric Liquids, A. O. 
Allen (1976). SD Catalog No. C13.48:58. $0.70. 

NSRDS-NBS-59, Selected Specific Rates of Reactions of 
Transients from Water in Aqueous Solution, II. Hy- 
droxyl Radical and Perhydroxyl Radical and Their Rad- 
ical Ions, Farhataziz and Alberta B. Ross (1977). SD Cat- 
alog No. C13.48:59. $1.90. 

NSRDS-NBS-60, Atomic Energy Levels — The Rare Earth 
Elements, The Spectra of Lanthanum, Cerium, Praseo- 
dymium, Neodymium, Promethium, Samarium, Euro- 
pium, Gadolinium, Terbium, Dysprosium, Holmium, 
Erbium, Thulium, Ytterbium, and Lutetium, W. C. 
Martin, Romuald Zalubas, and Lucy Hagan (1977, in 
press). SD Catalog No. C13.48:60. 


Publications giving SD Catalog Number may be ordered 
from the Superintendent of Documents, U.S. Government 
Printing Office, Washington, D.C. 20402, using the SD 
Catalog Numbers given. 


* Available from the Office of Standard Reference Data, 
National Bureau of Standards, Washington, D.C. 
20234. 

** Available from the National Technical Information 
Service, U.S. Department of Commerce, Springfield, 
VA 22151. 


Publications of the 
Berkeley Particle Data Group 


UCRL-20000 YN,A compilation of YN Reactions,Particle 
Data Group (1970). 


UCRL-20000 NN, NN and ND Interactions (above 0.5 
GeV/c) — A Compilation,Particle Data Group (1970). 

UCRL-20030 nN,axN Partial-Wave Amplitudes, Particle 
Data Group (1970). 

LBL-53,n7 + p, m + n, and n + d Interactions — A Com- 
pilation; Parts I and II, Particle Data Group (1973). 

LBL-55,K°,N Interactions — A Compilation, Particle Data 
Group (1972). 

LBL-58, NN and ND Interactions — A Compilation, Par- 
ticle Data Group (1972). 

LBL-63, 2N Two-Body Scattering Data I. A. User’s Guide 
to the Lovelace-Almehed Data Tape, Particle Data 
Group (1973). 

LBL-100,Review of Particle Properties, Particle Data 
Group (1976). 


Other NSRDS Data Publications 


Crystal Data, Determinative Tables, 3rd ed., Vol. 1. Or- 
ganic Compounds, J. D. H. Donnay and Helen M. On- 
dik (1972). Published jointly by the U.S. Department 
Commerce — National Bureau of Standards and the 
Joint Committee on Powder Diffraction Standards. 
$30.00. 

Crystal Data, Determinative Tables, 3rd ed., Vol. 2. Inor- 
ganic Compounds, J. D. H. Donnay and Helen M. On- 
dick (1973). Published jointly by the U.S. Department of 
Commerce — National Bureau of Standards and the 
Joint Committee on Powder Diffraction Standards. 
$50.00. 


Available from the Joint Committee on Powder Diffraction 
Standards, 1610 Park Lane, Swarthmore, PA 19081. 


Selected Thermodynamic Values and Phase Diagrams for 
Copper and Some of Its Binary AHoys, R. Hultgren and 
P. D. Desai (1973). Published by the International Cop- 
per Research Association, Inc., New York (Monograph 
I). $10.00. 

Selected Values of the Thermodynamic Properties of Bi- 
nary Alloys, R. Hultgren, P. D. Desai, D. T. Hawkins, 
M. Gleiser, and K. K. Kelley (1973). Published by the 
American Society for Metals, Metals Park, Ohio. $30.00. 

Selected Values of the Thermodynamic Properties of the 
Elements, R. Hultgren, P. D. Desai, D. T. Hawkins, M. 
Gleiser, K. K. Kelley, and D. D. Wagman (1973). Pub- 
lished by the American Society for Metals, Metals Park, 
Ohio. $20.00. 

Thermodynamic Properties of Copper and Its Inorganic 
Compounds, E. G. King, Alla D. Mah, and L. B. Pank- 
ratz (1973). Published by the International Copper Re- 
search Association, Inc. , New York. (Monograph II). 
$10.00. 

Ion-Molecule Reactions, E. W. McDaniel, V. Cermak, A. 
Dalgarno, E. E. Ferguson, and L. Friedman (1970). Pub- 
lished by Wiley-Interscience Series in Atomic and Molec- 
ular Collisional Processes. $21.50. 

Theory of Charge Exchange, R. A. Mapleton (1971). Pub- 
lished by Wiley-Interscience Series in Atomic and Molec- 
ular Collisional Processes. $19.95. 


F-365 


Dissociation in Heavy Particle Collisions, G. W. McClure 
and J. M. Peek (1972). Published by Wiley-Interscience 
Series in Atomic and Molecular Collisional Processes. 
$13.95. 

Excitation in Heavy Particle Collisions, E. W. Thomas 
(1972). Published by Wiley-Interscience Series in Atomic 
and Molecular Collisional Processes. $22.50. 

Total electron-atom collision cross sections at low energies, 
— accritical review, Benjamin Bederson, L. J. Kieffer, 
Rev. Mod. Phys., 43(4), 601, 1971. 

Electron impact ionization cross-section data for atoms, 
atomic ions, and diatomic molecules: I. Experimental 
data, L. J. Kieffer, G. H. Dunn, Rev. Mod. Phys., 38(1), 
1966. 

Theory of the ionization of atoms by electron impact, M. 
R. H. Rudge, Rev. Mod. Phys., 40(3), 564, 1968. 


Coblentz Society Evaluated Infrared Reference Spectra, 
Edited and published by the Coblentz Society, sponsored 
by the Joint Committee on Atomic and Molecular Phys- 
ical Data (1969—1974). Available from Sadtler Research 
Laboratories, Philadelphia, PA 19104. (Microfilm avail- 
able from the Coblentz Society.) 

Vol. 6, 1000 Spectra $295.00 

Vol. 7, 1000 Spectra $295.00 

Vol. 8, 1000 Spectra $295.00 

Vol. 9, 1000 Spectra $295.00 

Vol. 10, 1000 Spectra $295.00 
Cumulative Coblentz Indexes $50.00 

Contributions to the Data on Theoretical Metallurgy: XVI. 
Thermodynamic Properties of Nickel and Its Inorganic 
Compounds, Alla D. Mah and L. B. Pankratz (1976) 
U.S. Bureau of Mines Bulletin 668. SD Catalog No. 
128.3.668. $2.70. 

Thermodynamic Properties of Aqueous Copper Systems, 
Paul Duby (1977, in press). To be published by the Inter- 
national Copper Research Association, Inc., New York 
(Monograph III). 


Translations from the Russian 


A number of products of the Russian standard reference 
data system have been translated by the Israel Translation 
Service with the support of the Nationai Science Founda- 
tion at the request of the National Bureau of Standards. 
These Russian translations are available from NTIS. Send 
inquiries on prices and orders to National Technical Infor- 
mation Service, Springfield, VA 22151. 


Thermodynamic and Thermophysical Properties of Com- 
bustion Products, Volume I, Computation Methods, V. 
E. Alemasov, A. F. Dregalin, A. P. Tishin, and V. A. 
Khudyakov; V. P. Glushko, Ed. (1971). Original pub- 
lished by the Academy of Sciences of the USSR. TT74- 
50019, 1974, xx + 433 pp. 

Thermodynamic and Thermophysical Properties of Com- 
bustion Products, Volume II. Oxygen Based Propellants, 
V. E. Alemasov, A. F. Dregalin, V. A. Khudyakov and 
V. M. Kostin; V. P. Glushko, Ed. (1972). Original pub- 
lished by the Academy of Sciences of the USSR. TT74- 
50032, x + 495 pp. 

Thermodynamic and Thermophysical Properties of Com- 
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bustion Products, Volume III. Oxygen- and Air-Based 
Propellants, V. E. Alemasov, A. F. Dregalin, A. P. 
Tishin, V. A. Khudyakov and V. M. Kostin; V. P. 
Glushko, Ed. (1973). Original published by the Academy 
of Sciences of the USSR. TT75-50007, 1975, x + 622 pp. 

Thermodynamic and Thermophysical Properties of Com- 
bustion Products, Volume IV. Nitrogen Tetroxide-Based 
Propellants, V. E. Alemasov, A. F. Dregalin, A. P. 
Tishin, V. A. Khudyakov, and V. N. Kostin; V. P. 
Glushko, Ed. (1973). Original published by the Academy 
of Sciences of the USSR. TT76-50007, 1976, x + 530 pp. 

Properties of Liquid and Solid Hydrogen, B. N. Esel’son, 
Yu. P. Blagoi, V. N. Grigor’ev, V. G. Manzhelii, S. A. 
Mikhailenko, and N. P. Neklyudov (1969). Original pub- 
lished by the Committee of Standards, Measures and 
Measuring Instruments of the USSR Council of Ministers 
— Government Standards Service. TT70-50179, 1974, iii 
+ 123 pp. 

Electric Conductivity of Ferroelectrics, V. M. Gurevich 
(1969). Original published by the Committee of Stand- 
ards, Measures and Measuring Instruments of the USSR 
Council of Ministers — Government Standards Service. 
TT70-50180, 1971, vi + 362 pp. 

Handbook of Hardness Data, A. A. Ivank’ ko; G. V. Sam- 
sonov, Ed. (1968). Original published by the Academy 
of Sciences of the Ukrainian SSR, Institute of Materials 
Sciences. TT70-50177, 1971, iii + 66 pp. 

Heavy Water, Thermophysical Properties, Ya. Z. Kazav- 
chinskii et al.; V. A. Kirillin, Ed. (1963). TT70-50094, 
1971, vii + 263 pp., 2 charts. 

Thermophysical Properties of Freon-22, A. V. Kletskii 
(1970). Original published by the Committee of Stand- 
ards, Measures and Measuring Instruments of the USSR 
Council of Ministers — Government Standards Service. 
TT70-50178, 1971, iv + 67 pp., 1 chart. 

Rate Constants of Gas Phase Reactions, Reference Book, 
V. N. Kondratiev (1970). Original published by the 
Academy of Sciences of the USSR Order-of-Lenin Insti- 
tute of Chemical Physics. Translated by L. Holtschlad 
and R. Fristrom. COM-72-10014, 1972, vi + 428 pp. 

Thermophysical Properties of Gases and Liquids, No. 1,V. 
A. Rabinovich (1968). Original published by the Com- 
mittee of Standards, Measures and Measuring Instru- 
ments of the USSR Council of Ministers — Government 
Standards Service, Series: Physical Constants and Prop- 
erties of Substances. TT69-55091. 1970, viii + 207 pp. 

Handbook of Phase Diagrams of Silicate Systems, Vol. I. 
Binary Systems, Second Revised Edition, N. A. Toro- 
pov, V. P. Barzakovskii, V. V. Lapin, and N. N. Kurt- 
seva; N. A. Toropov, Ed. (1969). Original published by 
the Academy of Sciences of the USSR Grebenschikov In- 
stitute of Silicate Chemistry. TT71-50040, 1972, viii + 
723 pp. 

Handbook of Phase Diagrams of Silicate Systems. Vol. II. 
Metal-Oxygen Compounds in Silicate Systems, Second 
Revised Edition, N. A. Toropov, V. P. Barzakovskii, I. 
A. Bondar’, and Yu. P. Udalov; N. A. Toropov, Ed. 
Original published by the Academy of Sciences of the 
USSR Grebenschikov Institute of Silicate Chemistry. 
TT71-50041, 1972, iv + 325 pp. 

Thermodynamic and Thermophysical Properties of He- 
lium, N. V. Tsederberg, V. N. Popov, and N. A. Moro- 
zova; A. F. Alyab’ev, Ed. (1969). Original published by 
Atomizdat. TT70-50096, 1971, v + 255 pp. 


Thermophysical Properties of Air and Air Components, A. 
A. Vasserman, Ya. A. Kazavchinskii, and V. A. Rabi- 
novich; A. M. Zhuravlev, Ed. (1966). Original published 
by the Academy of Sciences of the USSR. TT70-50095, 
1971, x + 383 pp., 8 charts. 

Thermophysical Properties of Liquid Air and Its Compo- 
nents, A. A. Vasserman and V. A. Rabinovitch (1968). 
Original published by the Committee of Standards, 
Measures and Measuring Instruments of the USSR 
Council of Ministers — Government Standards Service. 
TT69-55092, 1970, viii + 235 pp., 2 charts. 

Thermophysical Properties of Gaseous and Liquid Meth- 
ane, V. A. Zagoruchenko and A. M. Zhuravlev (1969). 
Original published by the Committee of Standards, 
Measures and Measuring Instruments of the USSR 
Council of Ministers — Government Standards Service. 
TT70-50097, 1970, viii + 243 pp. 

Surface Ionization, E. Ya. Zandberg and N. L. Ionov 
(1969). Original published by the Science Publishing 
House. Translated by E. Harnik. TT70-50148, 1971, xii 
+ 355 pp. 

Thermodynamic and Transport Properties of Ethylene and 
Propylene, 1. A. Neduzhii et al. (1971). Original pub- 
lished by the State Committee of Standards of the Soviet 
Ministry, USSR, State Office of Standards and Refer- 
ence Data Series: Monograph No. 8. Translation pub- 
lished June 1972. NBSIR 75-763. 


Other NBS Compilations of Data 


NBS Tech. Note 270-3,Selected Values of Chemical Ther- 
modynamic Properties, Tables for the First Thirty-Four 
Elements in the Standard Order of Arrangement, D. D. 
Wagman, W. H. Evans, V. B. Parker, I. Halow, S. M. 
Bailey, and R. H. Schumm (1968). SD Catalog No. 
C13.46:270-3. $2.75. 

NBS Tech. Note 270-4, Selected Values of Chemical Ther- 
modynamic Properties, Tables for Elements 35 through 
53 in the Standard Order of Arrangement, D. D. Wag- 
man, W. H. Evans, V. B. Parker, I. Halow, S. M. Bai- 
ley, and R. H. Schumm (1969). SD Catalog No. 
C13.46:270-4. $2.10. 

NBS Tech. Note 270-5,Selected Values of Chemical Ther- 
modynamic Properties, Tables for Elements 54 through 
61 in the Standard Order of Arrangement, D. D. Wag- 
man, W. H. Evans, et al. (1971). SD Catalog No. 
C13.46:270-5. $0.95. 

NBS Tech. Note 270-6, Selected Values of Chemical Ther- 
modynamic Properties, Tables for the Alkaline Earth 
Elements (Elements 92 through 97 in the Standard Order 
of Arrangement), V. B. Parker, D. D. Wagman, and W. 
H. Evans (1971). SD Catalog No. C13.46:270-6. 
$1.55.NBS Tech. Note 270-7, Selected Values of Chemi- 
cal Thermodynamic Properties, Tables for the Lanthan- 
ide (Rare Earth) Elements (Elements 62 through 76 in the 
Standard Order Of Arrangement), R. H. Schumm, D. D. 
Wagman, S. Bailey, W. H. Evans, and V. B. Parker 
(1973). SD Catalog No. C13.46:270-7. $1.25. 

NBS Tech. Note 438,Compendium of ab-initio Calcula- 
tions of Molecular Energies and Properties, M. Krauss 
(1967). AD665245.* 
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NBS Tech. Note 474, Critically Evaluated Transition Prob- 
abilities for Ba I and II, B. M. Miles and W. L. Wiese 
(1969). AD681-351* 

NBS Tech Note 484, A Review of Rate Constants of Se- 
lected Reactions of Interest in Re-Entry Flow Fields in 
the Atmosphere, M. H. Bortner (1969). AD692-231* 

NBS Tech. Note 866, Chemical Kinetic and Photochemical 
Data for Modelling Atmospheric Chemistry, Robert F. 
Hampson, Jr. and David Garvin, Eds. (1975). SD Cata- 
log No. C13.46:866. $1.85. 

NBS Tech. Note 928, Computer Programs for the Evalua- 
tion of Activity and Osmotic Coefficients, Bert R. Sta- 
ples and Ralph L. Nuttall (1976). SD Catalog No. 


C13.46:928. $1.10. 
NBS Monograph 70. Vol. I. Microwave Spectral Tables, 


Diatomic Molecules, P. F. Wacker, M. Mizushima, J. D. 
Petersen, and J. R. Ballard (1964). PB168072.* 

NBS Monograph 70. Vol. II. Microwave Spectral Tables, 
Line Strengths of Asymmetric Rotors, P. F. Wacker and 
M. R. Pratto (1964). PB189714.* 

NBS Monograph 70. Vol. III. Microwave Spectral Tables, 
Polyatomic Molecules with Internal Rotation, P. F. 
Wacker, M. S. Cord, D. G. Burkhard, J. D. Petersen, 
and R. F. Kukol (1969). COM-74-10794.* 

NBS Monograph 70. Vol. IV.Microwave Spectral Tables 
Polyatomic Molecules without Internal Rotation, M. S. 
Cord, J. D. Petersen, M. S. Lojko, and R. H. Haas 
(1968). COM-74-10795.* 

NBS Monograph 70. Vol. V. Microwave Spectral Tables, 
Spectral Line Listing, M. S. Cord, M. S. Lojko, and J. 
D. Petersen (1968). COM-74-10796.* 

NBS Monograph 94. Thermodynamic and Related Proper- 
ties of Parahydrogen from the Triple Point to 100 K at 
Pressures to 340 Atmospheres, H. M. Roder, L. A. We- 
ber, and R. D. Goodwin (1965). N65-32001.* 

NBS Monograph 115.The Calculation of Rotational En- 
ergy Levels and Rotational Line Intensities in Diatomic 
Molecules, Jon T. Hougen (1970). RB192-874.* 

NBS Monograph 134, Space Groups and Lattice Com- 
plexes, Werner Fisher, Hans Burzlaff, Erwin Hellner, 
and J. D. H. Donnay (1973). COM-73-50582* 

NBS Monograph 153, The First Spectrum of Hafnium (HF 
I). William F. Meggers and Charlotte E. Moore (1976). 
SD Catalog No. C13.44:153. $1.35. 

Compilation of Low Energy Electron Collision Cross Sec- 
tion Data. Part I.L. J. Kieffer, JILA Information Center 
Report No. 6 (1969). PB189127.* 

Compilation of Low Energy Electron Collision Cross Sec- 
tion Data. Part II. L. J. Kieffer, JILA Information Cen- 
ter Report No. 7 (1969). AD696467.* 

Low Energy Electron-Collision Cross Section Data. Part 
II: Total Scattering; Differential Elastic Scattering, 
Atomic Data, L. J. Kieffer, Vol. 2, No. 4, 293—391 
(1971). 

Compilation of Electron Collision Cross Section Data for 
Modeling Gas Discharge Lasers; L. J. Kieffer, JILA In- 
formation Center Report No. 13 (1973). COM-74- 
11661.* 

Derived Thermodynamic Properties of Ethylene, Roland 
H. Harrison and Donald R. Douslin, J. Chem. Eng. 
Data, 22(1), 24—30 (Jan. 1977). 

Pressure, Volume, Temperature Relations of Ethylene, D. 


R. Douslin and R. H. Harrison, J. Chem. Thermodyn., 
76(8), 301—330 (Aug. 1976). 


* Available from the National Technical Information 
Service, Springfield, VA 22151. 


Nondata Publications from NSRDS Related Projects 


NBS Misc. Publ. 281, Bibliography on Flames Spectros- 
copy, Analytical Applications, 1800 to 1966, R. Mavro- 
dineanu (1967).* 

NBS Spec. Publ. 306-1, Bibliography on the Analyses of 
Optical Atomic Spectra, Section 1,,'H-*?V, C. E. Moore 
(1968).* 

NBS Spec. Publ. 306-2, Bibliography on the Analyses of 
Optical Atomic Spectra, Section 2,7*Cr-*'Nb, C. E. 
Moore (1969). * 

NBS Spec. Publ. 306-3, Bibliography on the Analyses of 
Optical Atomic Spectra, Section 3, *7Mo-*’La, ”Hf-"Ac, 
C. E. Moore (1969).*C13.10:306-3. $0.85. 

NBS Spec. Publ. 306-4, Bibliography on the Analyses of 
Optical Atomic Spectra, Section 4, *’La-”'Lu, *’Ac-*Es, 
C. E. Moore (1969). COM-73-10870.* 

NBS Spec. Publ. 320, Bibliography on Atomic Transition 
Probabilities, January 1916 through June 1969, B. M. 
Miles and W. L. Wiese (1970). AD 701 614.* 

NBS Spec. Publ. 320, Supplement I, Bibliography on 
Atomic Transition Probabilities, July 1969 through June 
1971, J. R. Fuhr and W. L. Wiese (1971).** 

NBS Spec. Publ. 320, Supplement II, Bibliography on 
Atomic Transition Probabilities, July 1971 through June 
1973, J. R. Fuhr and W. L. Wiese (1973). COM-4- 
50034.* 

NBS Spec. Publ. 324, The NBS Alloy Data Center: Per- 
muted Materials Index, G. C. Carter, D. J. Kahan, L. 
H. Bennett, J. R. Cuthill, and R. C. Dobbyn (1971). 
COM-71-50070.* 

NBS Spec. Publ. 349, Heavy-Atom Kinetic Isotope Effects, 
An Indexed Bibliography, M. J. Stern and M. Wolfsberg 
(1972). COM-72-50807.* 

NBS Spec. Publ. 362, Chemical, Kinetics in the C-O-S and 
H-N-O-S Systems: A Bibliography — 1899 through June 
1971, F. Westley (1972). COM-72-50466. * 

NBS Spec. Publ. 363, Bibliography on Atomic Energy Lev- 
els and Spectra, July 1968 through June 1971, L. Hagan 
and W. C. Martin (1972). SD Catalog No. C13.10:363. 
$1.45 

NBS Spec. Publ. 363, Supplement 1, Bibliography on 
Atomic Energy Levels and Spectra, July 1971 through 
June 1975, Lucy Hagan (1977). SD Catalog No. 
C13.10:363-1. $2.50. 

NBS Spec. Publ. 366, Bibliography on Atomic Line Shapes 
and Shifts (1899 through March 1972), J. R. Fuhr, W. 
L. Wiese, and L. J. Roszman (1972). SD Catalog No. 
C13.10:366. $1.75. 

NBS Spec. Publ. 366, Supplement 1, Bibliography on 
Atomic Line Shapes and Shifts (April 1972 through June 
1973). J. R. Fuhr, L. J. Roszman, and W. L. Wiese 
(1974). SD Catalog No. C13.10:366/Suppl. I. $1.05. 

NBS Spec. Publ. 366, Supplement 2,Bibliography on 
Atomic Line Shapes and Shifts (July 1973 through Ma Ly 
1975), J. R. Fuhr, G. A. Martin, and B. Specht (1975). 
SD Catalog No. C13.10:366-2. $1.35. 
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NBS Spec. Publ. 369, Soft X-Ray Emission Spectra of Me- 
tallic Solids: Critical Review of Selected Systems and An- 
notated Spectral Index, A. J. McAlister, R. C. Dobbin, 
J. R. Cuthill, and M. L. Williams (1974). SD Catalog 
No. C13.10:369. $1.85. 

NBS Spec. Publ. 371, A Supplementary Bibliography of 
Kinetic Data on Gas Phase Reactions of Nitrogen, Oxy- 
gen and Nitrogen Oxides, F. Westley (1973). COM-73- 
50245* 

NBS Spec. Publ. 371-1, Supplementary Bibliography of Ki- 
netic Data on Gas Phase Reactions of Nitrogen, Oxygen, 
and Nitrogen Oxides (1972 — 1973), Francis Westley 
(1975). SD Catalog No. C13.371-1. $1.45. 

NBS Spec. Publ. 380, Photonuclear Reaction Data, 1973, 
E. G. Fuller, H. M. Gerstenberg, H. Vander Molen, and 
T. C. Dunn (1973). SD Catalog No. C13.10:380. $2.10. 

NBS Spec. Publ. 381, Bibliography of Ion-Molecule Reac- 
tion Rate Data (January 1950 through October 1971), 
George A. Sinnott (1973). SD Catalog No. C13.10:381. 


sLelS. 
NBS Spec. Publ. 392, Vibrationally Excited Hydrogen Hal- 


ides: A Bibliography on Chemical Kinetics of Chemiex- 
citation and Energy Transfer Processes (1958 through 
1973), Francis Westley (1974). SD Catalog No. 
C13.10:392. $1.30. 

NBS Spec. Publ. 396-1, Critical Surveys of Data Sources: 
Mechanical Properties of Metals, R. B. Gavert, R. L. 
Moore, and J. H. Westbrook (1974). SD Catalog No. 
C13.10:396-1. $1.25. 

NBS Spec. Publ. 396-2, Critical Surveys of Data Sources: 
Ceramics, Dorothea M. Johnson and James F. Lynch 
(1975). SD Catalog No. C13.10:396-2. $1.10. 

NBS Spec. Publ. 396-3, Critical Surveys of Data Sources: 
Corrosion of Metals, Ronald B. Diegle and Walter K. 
Boyd (1976). SD Catalog No. C13.10:396-3. $1.30. 

NBS Spec. Publ. 396-4, Critical Surveys of Data Sources: 
Electrical and Magnetic Properties of Metals, M. J. Carr, 
R. B. Gavert, R. L. Moore, H. W. Wawrousek, and J. 
H. Westbrook (1976). SD Catalog No. C13.10:396-4. 
$1.55. 

NBS Spec. Publ. 426, Bibliography of Low Energy Elec- 
tron and Photon Cross Section Data (through December 
1974), Lee J. Kieffer (1976). SD Catalog No. C13.10:426. 
$3.30. 

NBS Spec. Publ. 428, Bibliography of Infrared Spectros- 
copy through 1960, Parts 1, 2, and 3, C. N. R. Rao, S. 
K. Dikshit, S. A. Kudchadker, D. S. Gupta, V. A. Na- 
rayan, and J. J. Comeford (1976). SD Catalog No. 
C13.10:428 parts 1, 2, and 3. Sold in 3-part set only, 
$28.50. 

NBS Spec. Publ. 449, Chemical Kinetics of the Gas Phase: 
Combustion of Fuels (A Bibliography on the Rates and 
Mechanisms of the Oxidation of Aliphatic C,-C,o Hydro- 
carbons and of Their Oxygenated Derivatives), Francis 
Westley (1976). SD Catalog No. C13.10:449. $2.00. 

NBS Spec. Publ. 454,An Annotated Bibliography of 
Sources of Compiled Thermodynamic Data Relevant to 
Biochemical and Aqueous Systems (1930 — 1975) Equi- 
librium, Enthalpy, Heat Capacity, and Entropy Data, 
George T.Armstrong and Robert N. Goldberg, (1976). 
SD Catalog No. C13.10:454. $1.65. 

NBS Spec. Publ. 463, Materials Information Programs, An 
Interagency Review of Federal Agency Activities on 
Technical Information about Materials, Proceedings of 


a Conference held at the National Bureau of Standards, 
Gaithersburg, Maryland, April 16 and 17, 1974, S. A. 
Rossmassler, Ed. (1977). SD Catalog No. C13.10:463. 
$3.35. 

NBS Tech. Note 291,A Bibliography on Ion-Molecule Re- 
actions, January 1900 to March 1966, F. N. Harllee, H. 
M. Rosenstock, and J. T. Herron (1966). SD Catalog 
No. C13.46:291. $0.75. 

NBS Tech. Note 464, The NBS Alloy Data Center: Func- 
tion, Bibliographic System, Related Data Centers, and 
Reference Books, G. C. Carter, L. H. Bennett, J. R. 
Cuthill, and D. J. Kahan (1968).* 

NBS Tech. Note 554, Annotated Accession List of Data 
Compilations of the NBS Office of Standard Reference 
Data, H. M. Weisman and G. B. Sherwood (1970). SD 
Catalog No. C13.46:554. $2.20. 

NBS Tech. Note 848,A Bibliography of the Russian Refer- 
ence Data Holdings of the Library of the Office of 
Standard Reference Data, Gertrude B. Sherwood and 
Howard J. White, Jr. (1974). SD Catalog No. 
C13.46:848. $0.55. 


NBS Tech. Note 881, Critical Evaluation of Data in the 
Physical Sciences — A Status Report on the National 
Standard Reference Data System, April 1975, Stephen A. 
Rossmassler, Ed. (1975). SD Catalog No. C13.46:881. 
$1.10. 

NBS Tech. Note_, Critical Evaluation of Data in the Phys- 
ical Sciences — A Status Report on the National Stand- 
ard Reference Data System, January 1977, Stephen A. 
Rossmassler, Ed. (1977, in press). SD Catalog No. 
C13.46:_, in press. 

A Compilation of Volumes I—IV of Bibliography on High 
Pressure Research with Author and Subject Indexes, 
Volumes I and II, J. F. Cannon and L. Merrill (1972). 
Published by arid available from the High Pressure Data 
Center, Brigham Young University, Provo, UT 84601. 

Binary Fluorides, Free Molecular Structures and Force 
Fields, A Bibliography (1957—1975), D. T. Hawkins, L. 
S. Bernstein, W. E. Falconer, and W. Klemperer, IFI/ 
Plenum, New York (1976). 

Bulletin of Chemical Thermodynamics, IUPAC Commis- 
sion on Thermodynamics and Thermochemistry, Robert 
D. Freeman, Ed., former title: Bulletin of Thermody- 
namics and Thermochemistry. Volume 20, 1977, $20.00. 


Subscriptions and orders for single copies and back 
issues should be addressed to: 

Bulletin of Chemical Thermodynamics 

Department of Chemistry 

Oklahoma State University 

Stillwater, OK 74074 USA 

Checks should be made payable, in U.S. funds, to: 

Bulletin of Chemical Thermodynamics 


* Available from National Technical Information Serv- 
ice, Springfield, VA 22151; use PB, AD, or COM num- 
ber when given or use the series number. 

** Available from J. Fuhr, National Bureau of Standards, 
Phys. Bldg. Room A267, Washington, D.C. 20234. 


The Coblentz Society Specifications for Evaluation of Re- 
search Quality Analytical Infrared Spectra (Class II), 


F-369 


Coblentz Society Board of Managers, Anal. Chem., 
47(11) 945—952, 1975. 

The Compilation and Evaluation of Chemical Kinetics 
Data; A Descriptive Survey of Current Efforts, Lewis H. 
Gevantman and David Garvin, Int. J. Chem. Kinet., 
213—230, 1973. 

A Compilation of Volumes I—IV of Bibliography on High 
Pressure Research with Author and Subject Indexes, 
Volumes I and II, J. F. Cannon and L. Merrill (1972). 
Published by and available from the High Pressure Data 
Center, Brigham Young University, Provo, UT 84601. 

Cooperation Between Professional Societies and A Govern- 
ment Agency: The Journal of Physical and Chemical 
Reference Data, David R. Lide, Jr. IEEE Transactions 
on Professional Communications PC-18 (3) 127—129 
(Sept. 1975). 

Equilibrium Properties of Fluid Mixtures, A Bibliography 
on Fluids of Cryogenic Interest, M. J. Hiza, A. J. Kid- 
nay, and R. C. Miller, IFI/Plenum, New York (1975). 

Guide for the Presentation in the Primary Literature of Nu- 
merical Data Derived from Experiment, Report of the 
CODATA Task Group on Publication of Data in the Pri- 
mary Literature, September 1973, Unesco-UNISIST 
Guide, Verbatim publication also in CODATA Bulletin, 
9, December 1973, NSRDS News, February 1974. 

Liquid Vapor Equilibria on Systems of Interest in Cryogen- 
ics, A Survey, A. J. Kidnay, M. J. Hiza, and R. C. 
Miller, Cryogenics,13(10), 575—599, 1973. 

The Presentation of Chemical Kinetics Data in the Primary 
Literature, CODATA Task Group on Data for Chemical 
Kinetics, S. W. Benson, Chairman, CODATA 
Bulletin,13 (December 1974). 

Recommendations for Data Compilations and for the Re- 
porting of Measurements of the Thermal Conductivity of 
Gases, H. M. Hanley, et al., J. Heat Transfer, 93(4), 
479—480, 1971. 

Recommendations for the Presentation of NMR Data for 
Publication in Chemical Journals, IUPAC Commission 
I.5 on Molecular Structure and Spectroscopy, R. N. 
Jones, Chairman, Pure Appl. Chem., 29, (4), 627—628, 
1972. 

Survey of Analytical Spectral Data Sources and Related 
Data Compilation Activities, Lewis H. Gevantman, 
Anal. Chem., 44(7), 30—48, 1972. 

NBS-OSRDB-70-1-Vol. 1,High Pressure Bibliography 
1900—1968. Volume I. Section I — Bibliography, Sec- 
tion II. Author Index, Leo Merrill (1970). PB 191 174.* 

NBS-OSRDB-70-1-Vol. 2,High Pressure Bibliography 
1900—1968. Volume II. Subject Index, Leo Merrill 
(1970). PB 191 175.* 

NBS-OSRDS-70-2, The NBS Alloy Data Center: Author In- 
dex, G. C. Carter, D. J. Kahn, L. H. Bennett, J. R. 
Cuthill, and R. C. Dobbyn (1970). COM-71-00722.* 

NBS-OSRDB-70-3, Semiempirical and Approximate Meth- 
ods for Molecular Calculations — Bibliography and 
KWIC Index, George A. Henderson and Sandra Frattali 
(1969). AD 705 110.* 

NBS-OSRDB-70-4, Bibliography of Photoabsorption Cross 
Section Data, Robert D. Hudson and Lee J. Kieffer 
(1970). COM-71-00025.* 

NBS-OSRDB-71-1, Bibliography on Properties of Defect 
Centers in Alkali Halides, S. C. Jain, S. A. Khan, H. K. 
Sehgal, V. K. Garg, and R. K. Jain (1971). COM-71- 
00248.* 


NBS-OSRDB-71-2,A Bibliography of Kinetic Data on Gas 
Phase Reactions of Nitrogen, Oxygen, and Nitrous Ox- 
ides, Francis Westley (1970). COM-71-00841.* 


* Available from National Technical Information Serv- 
ice, Springfield, VA 22151; use PB, AD, or COM num- 
ber when given or use the series number. 


Nondata Publications from NSRDS Related Projects; 
Computer Programs for Handling Technical Data 


NBS Tech. Note 444, Reform: A General-Purpose Program 
for Manipulating Formatted Data Files, R. C. McClenon 
and J. Hilsenrath (1968).* 

NBS Tech. Note 470, Edpac: Utility Programs for Com- 
puter-Assisted Editing, Copy-Production, and Data Re- 
trieval, C. G. Messina and J. Hilsenrath (1969).* 

NBS Tech. Note 500, Edit-Insertion Programs for Auto- 
matic Typesetting of Computer Printout, C. G. Messina 
and J. Hilsenrath (1970). PB 191 352.* 

NBS Tech. Note 700, COMBO: A General-Purpose Pro- 
gram for Searching, Annotating, Encoding-Decoding, 
and Reformatting Data Files, Robert McClenon and Jo- 
seph Hilsenrath (1972), COM-73-50015.* 

NBS Tech. 740,SETAB: An Edit/Insert Program for Au- 
tomatic Typesetting of Spectroscopic and Other Com- 
puterized Tables, Robert C. Thompson and Joseph Hil- 
senrath (1973). SD Catalog No. C13.46:740. $0.55. 

NBS Tech. Note 760, Description of the Magnetic Tape 
Version of the Bulletin of Thermodynamics and Ther- 
mochemistry, No. 14, R. McClenon, W. H. Evans, D. 
Garvin, and B. C. Duncan (1973). SD Catalog No. 
C13.46:760. $0.90. 

NBS Tech. Note 820, Complete Clear Text Representation 
of Scientific Documents in Machine-Readable Form, 
Blanton C. Duncan and David Garvin (1974). SD Cata- 
log No. C13.46:820. $0.70. 

NBS Handbook 101, OMNITAB, A Computer Program 
for Statistical and Numerical Analysis, J. Hilsenrath, G. 
G. Ziegler, C. G. Messina, P. J. Walsh, and R. J. Her- 
bold (Revised January 1968).* 

NBS Spec. Publ. 424,A Contribution to Computer Type- 
setting Techniques: Table of Coordinates for Hershey’s 
Repertory of Occidental Type Fonts and Graphic Sym- 
bols, Norman M. Wolcott and Joseph Hilsenrath (1976). 
SD Catalog No. C13.10:424. $2.90. 


* Available from National Technical Information Serv- 


ice, Springfield, VA 22151; use PB, AD, or COM num- 
ber when given or use the series number. 


NBS Magnetic Tape Series 


NBS Magnetic Tape 1,OMNITAB II Magnetic Tape and 
Documentation Parcel, David Hogben, Sally T. Peavy, 
and Ruth Varner (1970).* 

NBS Magnetic Tape 2, Fortran Programs for Text Editing, 
File Manipulation and Automatic Typesetting, C. G. 
Messina, R. McClenon, and J. Hilsenrath (1973).* 
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NBS Magnetic Tape 3, Bibliography and Index to the Lit- 
erature in the NBS Alloy Data Center, G. C. Carter and 
D. J. Kahan (1973).* 

NBS Magnetic Tape 4, Magnetic Tape Version of the Bul- 
letin of Thermodynamics and Thermochemistry No. 14 
(1971), Robert McClenon and Blanton Duncan (1973).* 

NBS Magnetic Tape 8, EPA/NIH Mass Spectral Data Base, 
1975 Edition, Stephen R. Heller, Henry M. Fales, and 
G. W. A. Milne (1975).* 

NBS Magnetic Tape 9, Crystal Data Tape, Derived from 
the 3rd Edition of Crystal Data Determinative Tables, H. 
M. Ondik and A. D. Mighell (1975).* 

NBS Magnetic Tape 10, Atomic Spectrai-Line Intensities, 
W. F. Meggers, C. H. Corliss and B. F. Scribner (1975).* 

NBS Magnetic Tape 12, Tables of Coordinates for Her- 
shey’s Repertory of Type Fonts and Graphic Symbols, 
Herman W. Wolcott and Joseph Hilsenrath (1977).* 


* Available from National Technical Information Serv- 
ice, Springfield, VA 22151; use PB, AD, or COM num- 
ber when given or use the series number. 


Bibliographic Publications of the Radiation Chemistry 
Data Center, University of Notre Dame, Notre Dame, In- 
diana 


Weekly List of Papers on Radiation Chemistry, Index and 
Cumulation, Volume IV, Numbers 1—26, January 
through June 1971 (August 1971). COM-71-01103.* 

Index and Cumulative list of Papers on Radiation Chemis- 
try, Volume IV, Numbers 27—52, July through Decem- 
ber 1971 (January 1972). COM-72-10266.* 

Index and Cumulative List of Papers on Radiation Chem- 
istry,Volume V, Numbers 1—16, January through June 
1972 (July 1972). COM-72-10621.* 

Index and Cumulative List of Papers on Radiation Chem- 
istry,Volume V, Numbers 27—52, July through Decem- 
ber 1972 (January 1973). COM-73-10281.* 

Index and Cumulative List of Papers on Radiation Chem- 
istry, Volume VI, Numbers 1—26, January through June 
1973 (July 1973). COM-73-11878/8AS.* 

Index and Cumulative List of Papers on Radiation Chem- 
istry, Volume VI, Numbers 27—52, July through Decem- 
ber 1973 (January 1974). COM-74-10899. * 

Biweekly List of Papers on Radiation Chemistry, Annual 
Cumulation with Keyword and Author Indexes, Vol. 
VII, 1974 (1975). COM-75-11475.* 

Biweekly List of Papers on Radiation Chemistry, Annual 
Cumulation with Keyword and Author Indexes, Vol. 
VIII, 1975 (1976). PB 257 025.* 


Information on the annual cumulations and subscription 
information for the Biweekly List for 1976 * is available 
from the Radiation Chemistry Data Center, Radiation Lab- 
oratory, University of Notre Dame, Notre Dame, IN 46556. 


* Available from National Technical Information Sery- 
ice, Springfield, VA 22151; use PB, AD, or COM num- 
ber when given or use the series number. 


INDEX 


AB, definition, F-90 
Abbreviations 
chemistry and physics, common usage, F-284 
inorganic compounds table, as used in, B-50 
minerals table, as used in, B-180 
organic compounds table, as used in, C-80 
scientific and engineering terms, American Standard, F- 
304—306 
weight and measure, common units, F-306 
Abcoulomb, definition, F-90 
Aberration, chromatic, definition, F-96 
Aberration, constant of 
definition, F-98 
value, F-192 
Aberration, definition, F-90 
Aberration, planetary, definition, F-121 
Aberration, spherical, definition, F-127 
Aberrations (of image), definition, F-90 
Absolute humidity, see Humidity, absolute 
Absolute pressure, definition, F-122 
Absolute scale of temperature, see Kelvin scale 
Absolute temperature, definition, F-90, 128 
Absolute units, definition, F-90 
Absolute viscosity, units, conversion tables, F-49—50 
Absolute viscosity, water at 20°C, F-49 
Absolute zero, definition, F-90 
Absorbent oxygen, prepration of, D-135 
Absorptance 
defining equation for, E-216 
symbol and unit for, E-216 
Absorption, coefficient of, see also Absorption factor 
definition and formula, F-90 
paints and metals, for solar radiation, E-230 
Absorption, definition, F-90 
Absorption, Lambert’s law, definition and formula, F-90 
Absorption, sound, see Sound, absorption 
Absorption coefficient, definition and equation, F-90 
Absorption cross sections, definition, F-90 
Absorption factor, definition and formula, F-90 
Absorption number, definition, F-341 
Absorption spectrum, definition, F-90 
Absorptive index, definition, F-90 
Absorptive power, definition, F-90 
Absorptivity, see Absorptive power 
Abundance, % natural, of isotopes, B-237—320, E-70—72 
Abvolt, definition, F-90 
Acceleration, Coriolis, 
definition, F-98 
Acceleration, definition F-90 
Acceleration due to gravity, definition, F-90 
Acceleration due to gravity and length of the seconds 
pendulum, F-200 
Acceleration due to gravity at any latitude and elevation, 
equation, F-90 
Acceleration number, definition, F-334 
Acceleration of free fall, standard, defined value, F-329 
Acceleration of gravity vs. altitude, graph, F-211 


I-1 


Accelerators, definition, F-90 
Acceptor, definition, F-90 
Acetates, lattice energy, D-89 
Acetic acid, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
229 
Acetone, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
229—230 
Acetylides, lattice energy, D-89 
Achromatic, definition, F-90 
Acid, definition, F-91 
Acid base indicators preparation, color change, pH range, 
D-150—151 
Acid value of waxes, C-769 


_ Acidity, values, see pH 


Acids, see also Inorganic compounds, Organic 
compounds, Amino acids 
dilution, heat of, table, D-117—118 
heat capacity, table, D-119 
naming of inorganic, B-37—39 
Oxo 
naming of, B-37—38 
table of, B-38 
Acoustics, absorption coefficient, 
definition, F-90 
Acoustics, symbols used, F-294 
Acoustic velocity, definition, F-91 
Actinic, definition, F-91 
Actinide series, definition, F-91 
Actinium (Ac 89) 
atomic number, B-1, 3 
atomic weight, B-3 
boiling point, B-3 
electronic configuration, B-1 
history, B-3 
line spectra of, E-218 
melting point, B-3 
production, general methods, B-3 
properties in general, B-3 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-3 
symbol, B-1, 3 
uses, B-3 
Actinometer, definition, F-91 
Action, definition, F-91 
Active mass, definition, F-91 
Activity coefficient 
acids, bases, and salts, D-169 
definition, F-91 
Acyclic hydrocarbons, nomenclature rules, C-1—8 
Adiabatic atmosphere, definition 
and equation, F-91 
Adiabatic, definition, F-91 
Adiabatic process, 
definition, F-91 
Adrenal corticosteroids 
formulae, chemical, C-741—746 


properties, C-741—746 
uses, C-740 
Adsorption, definition, F-91 
Advance ratio, definition, F-341 
Aeroelasticity parameter, definition, F-341 
Air 
enthalpy, table of values, F-13—15 
index of refraction (15°C, 76 cm Hg), table, E-381 
isentropic exponent, table of values, F-13—15 
mass attenuation coefficients, E-146 
molecular weight, table of values, F-13—15 
Prandtl number, table of values, F-13—15 
specific heat, table of values, F-13—15 
thermal conductivity, table of values, F-13—15 
thermodynamic properties at 20, 30 and 40 Atm., F- 
13—15 
transport properties at 20, 30 and 40 Atm., F-13—15 
viscosity, table of values, F-13—15 
Air, atmospheric, components of, F-211 
Air, dry 
density, calculation, of F-9, 11 
density, tables of values, F-9, 11 
Air, moist 
density, calculation, tables of factors for, F-9 
density, table of values, 5°C to 35°C, F-10 
Air columns, frequency of vibration in, see Organ pipes 
Albedo, planets and their satellites, F-181 
Alcohol, see also Organic compounds 
ethyl 
density, table, F-3 
surface tension in water, table, F-45 
methyl, surface tension in water, F-44 
Alcoholmeter, scale units, F-3 
Aldaric acids, natural, see Carbohydrates 
Alditols, natural, see Carbohydrates 
Aldonic acids, natural, see Carbohydrates 
Aldoses, see Carbohydrates 
Alfven number, definition, F-334 
Alfvén speed, 
definition, F-91 
Alfven wave, definition 
and equation, F-91 
Algebraic forms, miscellaneous, integrals, A-63—65 
Alkalinity, values, see pH 
Allobar, definition, F-91 
Allotropy, definition, F-91 
Alloys 
commercial magnetic 
coercive force, E-117—118, 122—123 
composition, % by wt, E-117—120, 122—123 
country of manufacture, E-117—120 
density, E-122 
energy product, maximum, E-117—118, 123 
magnetizing force, E-123 
permeability, E-122 
remanence, E-117—118 
resistivity, E-122 
saturation flux density, E-122 
specific gravity, E-118—120 
tensile strength, E-118—120 
thermal expansion, E-119—120 
uses, E-118-120 


glass sealing and lead wire materials, composition and 
physical properties, F-160—161 

low melting point, composition of, F-24 

mixtures of metals, melting points, D-186 

sodium-potassium alloys, physical properties, F-83—84 

solders, properties, tables, F-172—174 

steel, composition standard types of stainless and heat 


resisting, F-157—158 
wires, resistance of, tables for several metals, F- 


168—170 
Alpha (a)-particle, definition, F-91 
Alpha-ray, see Alpha particle 
Alternating current, definition and equations, F-91 
Altitude 
geometric and geopotential, relationship, F-205 
variation of physical properties with change, graphs, F- 
209—211 
Altitudes with the barometer, formulae, F-91 
Aluminon (solution), preparation of, D-132 
Aluminum (AI 13) 
atomic number, B-1, 3 
atomic weight, B-3 
boiling point, B-3 
electronic configuration, B-1 
gravimetric factors, logs of, B-145 
history, B-3 
line spectra of, E-218—219 
melting point, B-3 
production, general methods, B-3 
properties, in general, B-3 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-3 
symbol, B-1, 3 
transition probabilities, E-352 
uses, B-3 
valence, B-3 
wire, cross-section and mass, F-167—168 
wire table, F-166 
Americium (Am 95) 
atomic number, B-1, 3 
atomic weight, B-3 
boiling point, B-3 
electronic configuration, B-1 
history, B-3 
line spectra of, E-219—220 
melting point, B-3 
price, approximate, B-4 
production, general methods, B-4 
properties in general, B-3—4 
properties, specific, see Elements, Inorganic compounds 
specific gravity, B-3 
symbol, B-1, 3 
uses, B-4 
valence, B-3 
Amino acids, see also Organic compounds 
density of crystallines, C-760 
ionization constants in various solvents, C-757—760 
PH values, table, C-757 
solubilities in various solvents, C-759—760 
specific rotation, table, C-758 
Amino sugars, see Carbohydrates 


Ammonia, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
230 
cryogenic properties, B-388 
dissociation constants, 0° to 50°C, D-167 
thermodynamic properties, E-27 
Ammoniameter, scale units, F-3 
Ammonium, gravimetric factors and their logarithms, B- 
145—146 
Ammonium chloride, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
230—231 
Ammonium hydroxide, see also Inorganic compounds 
concentrated, composition of, D-168 
concentrative properties of, in varying concentration, D- 
230 
Ammonium salts 
lattice energy, D-89—90 
tetra alkyl 
lattice energy, D-99—100 
Ammonium sulfate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
231 
Amorphous, definition, F-92 
Ampere, definition, F-92, 99 
Ampere, international, definition, F-99 
Ampere-turn, definition, F-92, 99 
Ampere’s law, definition and equations, F-92 
Ampere’s rule, definition, F-92 
Amplitude, definition, F-92 
Amplitude modulation, definition and equation, F-92 
Amplitude of wave, definition, F-92 
AMU, definition, F-93 
Anabolic agents 
formulae, chemical, C-746—749 
properties, C-746—749 
uses, C-739 
Analysing crystals, lattice spacing, E-203 
Androgens 
formulae, chemical, C-746—749 
properties, C-746—749 
uses, C-739 
Anesthetic agents, local 
formulae, chemical, C-756 
properties, C-756 
uses, C-740 
Analytical reagents, organic, D-140—143 
Angle, definition, F-92 
Angle values 
bond lengths between elements, F-218 
bond lengths of chemical compounds, F-218—219 
Angles in y radians, natural trigonometric functions for, 
A-24—25 
Angles in n radians, natural trigonometric functions, sine, 
tangent, cotangent, cosine, A-27 
Angstrom, definition, F-92 
Angular acceleration, definition and equations, F-92 
Angular aperture, definition, F-92 
Angular functions, relation in terms of one another, A-29 
Angular harmonic motion, definition, F-92 
Angular momentum, definition, F-92 
Angular momentum, isotopes, table, B-237—320 


Angular radius of halos and rainbows, F-211 
Angular velocity, definition and equation, F-92 
Anhydride, definition, F-92 
Animal fats, see Fats and oils 
Animal protein, see Protein, animal 
Anion, definition, F-92 
Anisotrophy, magnetic, definition, F-115—116 
Anisotropic, definition, F-92 
Anode, definition, F-92 
Anonymous group, definition, F-334, 341 
Antiallergic agents, see Adrenal corticosteroids 
Antidiuretic agents 
formulae, chemical, C-756 
properties, C-756 
uses, C-740 
Antiferromagnetic compounds, properties, E-121 
Antiferromagnetic materials, definition, F-92 
Antiinflammatory agents, see Adrenal corticosteroids 
Anti-matter, definition, F-92 
Antimony Sb 51) 
atomic number, B-1, 4 
atomic weight, B-4 
boiling point, B-4 
electronic configuration, B-1 
gravimetric factors, logs of, B-146—147 
history, B-4 
line spectra of, E-220 
melting point, B-4 
production, general methods, B-4 
properties in general, B-4 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-4 
symbol, B-1, 4 
toxicity, B-4 
uses, B-4 
valence, B-4 
Antineutrino, definition, F-118 
Antinode, definition, F-127 
Anti-particle, definition, F-92 
Antirheumatic agents, see Adrenal corticosteroids 
Aperture ratio, definition, F-92 
Apochromat, definition, F-92 
Aqua regia, preparation of, D-131 
Aqueous solutions 
concentrative properties 
conversion tables, D-227 
organic and inorganic substances, tables of values, D- 
229—276 
condosity, table, D-278—281 
freezing point depression, table, D-278—281 
molarity, table, D-278—281 
osmolality, table, D-278—281 
osmosity, table, D-278—281 
specific conductance, table, D-278—281 
Aqueous tension, inorganic compounds in saturated 
solution, E-46 
Aqueous vapor, pressure, see Water (aqueous) vapor 
pressure 
Archimedes number, definition, F-334 
Archimedes principle, definition and formula, F-93—94 
Area, unit, of definition, F-93 


composition for a dry atmosphere at sea level, F-206 
Earth, data, F-197 

Earth’s, properties of, F-204 

homogeneous, definition, F-110 

ICAO standard, values, F-206, 208 


Argon (Ar 18) 
atomic number, B-1, 4 
atomic weight, B-4 
boiling point, B-4 


density, B-4 
electronic configuration, B-1 mass, total of Earth’s, F-204 
history, B-4 normal, definition and equations, F-118 
line spectra of, E-220—222 planets and their satellites, composition, F-181 
melting point, B-4 sea level values of, ICAO, F-206 
production, general methods, B-4 standard, data tables, F-204—211 
properties in general, B-4 standard, definition, F-93 
properties, specific, see under Elements, Inorganic standard, graphical presentation of properties vs. 
compounds, Gases altitude, F-209—211 
symbol, B-1, 4 standard, nature of ions in unpolluted air, F-207 
transition probabilities, E-352—355 Atmospheric electricity, description and parameters, F-212 
uses, B-4 Atmospheric pressure, normal, defined value, F-329 
Arrhenius group, definition, F-334 Atmospheric radiation, definition, F-93 
Arrhenius theory of electrolytic dissociation, definition, F- Atom, definition, F-93 
93 Atomic and Molecular Processes Information Center, 
Arsenic (As 33) publications, F-369 
atomic number, B-1, 4 Atomic bomb, definition, F-93 
atomic weight, B-4 Atomic energy, definition, F-93 
boiling point, B-4 Atomic frequency standard, 
electronic configuration, B-1 definition, F-108 
gravimetric factors, logs of, B-147—148 Atomic heat, tungsten, table, E-394 
history, B-4 Atomic mass, see also Atomic weight 
lattice energy, D-89 Atomic mass, definition, F-93 
line spectra of, E-222 Atomic mass unit, 
melting point, B-4 definition, F-93 
production, general methods, B-4 Atomic mass unit, unified, definition, F-329 
properties in general, B-4 Atomic mass unit, value, F-244 
properties, specific, see under Elements, Inorganic Atomic number, definition, F-93 
compounds Atomic rotary power, definition, F-125 
specific gravity, B-4 Atomic species, transition probabilities, E-352—378 
symbol, B-1, 4 Atomic structure, definition, F-93 
toxicity, B-4 Atomic theory, definition, F-93 
uses, B-4 Atomic transition probabilities, E-350—378 
valence, B-4 Atomic weight 
Association, degree of, definition, F-100 definition, F-93 
Astatine (At 85) isotopes, table, E-70—72 
atomic number, B-1, 4 Atoms 
atomic weight, B-4 electron affinities, E-67 
boiling point, B-4 heats of formation, gaseous atoms from elements, F-244 
electronic configuration, B-1 Attenuation coefficient, 
history, B-4 definition and equations, F-93 
lattice energy, D-89 ATTO, definition, F-93 
line spectra of, E-222 Attraction, interionic, 
melting point, B-4 definition, F-112 
production, general methods, B-4 Avogadro constant, value, F-244 
properties in general, B-4 Avogadro’s law, definition, F-93 
properties, specific, see under Elements, Inorganic Avogadro’s number, definition, F-93 
compounds Avogadro’s principle, F-93 
symbol, B-1, 4 Azeotropes 
uses, B-4 boiling point 
valence, B-4 binary systems, tables, D-1—36 
Tee physical data of some, F-176—187 ternary systems, tables, D-36—44 
Astigmatism, definition, F-93 percent composition 
Astronomical unit; definition, F-93 binary systems, tables, D-1—36 
ASTM, specifications and test methods, applicable to ternary systems, tables, D-36—44 
commercial plastics, C-781—790 relative volume of layers 
Atmosphere 


binary system, tables, D-1—36 


air, components of, F-211 ternary systems, tables, D-36—44 


I-4 


specific gravity 
binary system, tables, D-1—36 
ternary systems, tables, D-36—44 
Azide, lattice energy, D-89 
Azimuth, definition, F-93 


B 


Babo’s law, F-94 
Bagnold number, definition, F-334 
Bairstow number, definition, F-341 
Balance, sensitiveness, equation, F-125 
Balance with unequal arms, equation, F-117 
Bailing saccharometer, scale units, F-3 
Baimer series of spectral lines, equation, F-94 
Bang’s reagent, preparation of, D-132 
Bansen number, definition, F-334 
Bar, definition, F-94 
Barfoed’s reagent, preparation of, D-132 
Barium (Ba 56) 
atomic number, B-1, 4 
atomic weight, B-4 
boiling point, B-4 
electronic configuration, B-1 
gravimetric factors, logs of, B-148 
history, B-4 
line spectra of, E-222—223 
melting point, B-4 
price, approximate, B-4 
production, general methods, B-4 
properties in general, B-4 
properties specific, see under Elements, Inorganic 
compounds 
specific gravity, B-4 
symbol, B-1, 4 
uses, B-4 
valence, B-4 
Barium chloride, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
231 
Barkometer, scale units, F-3 
Barktrometer, scale units, F-3 
Barn, definition, F-94 
Barometric correction for molecular elevation of boiling 
points of substances in various solvents, D-191 
Barometric readings 
altitudes, calculation, F-91—92 
conversion tables 
cm to millibars, E-39 
U.S. inches to cm, E-38 
U.S. inches to millibars, E-38 
correction, temperature 
brass scale-English units, E-40 
brass scale-metric units, E-39—40 
glass scale-metric units, E-41 
reduction to gravity at sea level 
English units, table, E-43 
metric units, table, E-43 
Barotropy, definition and equations, F-94 
Barye, definition, F-94 
Baryes, conversion factors for, F-308 


Baryon table, F-278—282 
Bases, definition, F-94 
Bases, properties of specific, see Inorganic compounds, 
Organic compounds 
Batchelor number, definition, F-341 
Baths, low temperature, D-224 
Baudisch’s reagent, preparation of, D-132 
Baume’ 
degrees and density, hydrometer conversion tables, F-3 
hydrometer, types and units, F-3 
scale and Twaddell scale, relation to density, 
hydrometer, hydrometer conversion tables, F-4 
Bead tests 
borax bead, colors for oxidizing and reducing flames, 
D-129 
colors, general index to compounds, D-129 
salt bead, microcosmic, colors for oxidizing and 
reducing flames, D-129 
sodium carbonate bead, colors for manganese, D-129 
Beam of energy, definition, F-94 
Beam splitter, definition, F-94 
Beat, definition, F-94 
Beat frequencies, definition, F-94 
Beating, definition, F-94 
Beer’s law, F-94 
Bel, definition, F-94 
Benedict’s solution, preparation of, D-132 
Berk’s hydrometer, scale units, F-3 
Berkeley Particle Data Group, publications, F-364 
Berkelium (Bk 97) 
atomic number, B-1, 4 
atomic weight, B-4 
electronic configuration, B-1 
history, B-5 
line spectra of, E-223—224 
production, general methods, B-5 
properties in general, B-5 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-5 
symbol, B-1, 4 
uses, B-5 
valence, B-5 
Bernoulli theorem, F-94 
Bernoulli’s equation, 
method of solution, A-120 
Berthelot principle of maximum work, definition, F-94 
Berthollide 
definition, B-36 
naming rules, B-36 
Bertrand’s reagent, preparation of, D-132 
Beryllium (Be 4) 
atomic number, B-1, 5 
atomic weight, B-5 
boiling point, B-5 
electronic configuration, B-1 
gravimetric factors, logs of, B-134—135 
history, B-5 
line spectra of, E-224—225 
melting point, B-5 
price, approximate, B-5 
production, general methods, B-5 


properties in general, B-5 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-5 
symbol, B-1, 5 
toxicity, B-5 
transition probabilities, E-355 
uses, B-5 
valence, B-5 
Bessel functions, hyperbolic, A-125 
Bessel functions Jo(x) and Ji(x), A-123 
Bessel functions, spherical coordinates, A-124 
Bessel’s equation, 
method of solution, A-122 
Beta (8)-particle, definition, F-94 
Beta ray, see Beta (()-particle 
Betatron, definition, F-94 
Bevatron, definition, F-94 
Bial’s reagent, preparation of, D-133 
Bibliographic information, selected, sources of data, F- 
348—370 
Bicarbonates, lattice energy, D-90 
Bihalide salts,, lattice energy, D-89—90 
Bingham number, definition, E-322 
Binary notation, 
definition and equations, F-95 
Biologic materials, pH values, D-149 
Biosphere, Earth’s, data, F-197 
Biot, definition, F-302 
Biot number, definition, F-334 
Bismuth (Bi 83) 
atomic number, B-1, 5 
atomic weight, B-5 
boiling point, B-5 
electronic configuration, B-1 
gravimetric factors, logs of, B-149 
history, B-5 
line spectra of, E-225—226 
melting point, B-5 
price, approximate, B-5 
production, general methods, B-5 
properties in general, B-5 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-5 
symbol, B-1, 5 
uses, B-5 
valence, B-5 
Bisulphates, lattice energy, D-90 
Black body 
definition, F-95 
radiation from ideal, 100°K—6000°K, E-228—229 
Black’s ice calorimeter for specific heat, equation, F-127 
Blake number, definition, F-334 
Blood, see Serum 
Bodenstein number, definition, F-334 
Bohr magneton, conversion factor, F-246 
Bohr magneton, value, F-245 
Bohr radius, definition, F-95 
Bohr radius, value, F-244 
Bohr’s atomic theory, F-95 
Boiling point 
azeotropes, tables, D-1—44 


common refrigerants, E-37 
correction to standard pressure 
equation and sample calculations, D-192 
organic compounds, table, D-192—193 
elements °C, table, D-190 
elements, low boiling, °K, D-190 
elevation, molecular, substances in selected solvents, D- 
191 
fluorocarbon refrigerants, E-34—35 
index to organic compounds, table, C-658—664 
inorganic compounds, table, B-51—144 
low temperature liquid baths, D-224 
organic compounds, table, C-81—548 
organometallic compounds, table, C-686—721 
oxygen, liquid and vapor, data, F-81 
ozone and oxygen, F-80 
parahydrogen, F-82 
rare earth metals, table, B-221 
water, hydrogen scale, 700—800 mm pressure, table, D- 
186 
Bolometer, definition, F-95 
Boltzmann constant, definition, F-95 
Boltzmann constant, value, F-245 
Boltzmann constant for several gases, F-211 
Boltzmann number, definition, F-334 
Boltzmann’s molecular gas constant, calculation, F-106 
Bond lengths 
between carbon and other elements, F-216 
between elements, F-218 
chemical compounds, F-218—219 
elements, table, F-217 
Bond number, definition, F-334 
Bond strengths 
diatomic molecules, F-220—230 
polyatomic molecules, F-230—238 
organic molecules, values for several, F-239—240 
Bonds, chemical, tables of strength, F-220—241 
Bonds, molecular, infrared correlation charts, F-247—255 
Borax bead test, colors of oxidizing and reducing flames, 
D-129 
Born exponent 
use in calculation of crystal lattice energy, F-242 
values for differention types, F-242 
Borohalides, lattice energy, D-90 
Borohydrides, lattice energy, D-90 
Boron (B 5) 
atomic number, B-1, 5 
atomic weight, B-5 
boiling point, B-5 
electronic configuration, B-1 
gravimetric factors, logs of, B-149 
history, B-5 
lattice energy, D-90 
line spectra of, E-226 
melting point, B-5 
price, approximate, B-5 
production, general methods, B-5 
properties in general, B-5 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-5 
symbol, B-1, 5 
transition probabilities, E-355 


uses, B-5 

valence, B-5 
Bouger law, definition and equations, F-95 
Bouguer number, definition, F-334 
Boussinesq approximation, definition, F-95 
Boussinesq number, definition, F-334 
Boutron-Boudet soap solution, preparation of, D-133 
Boyle-Mariotte law, definition 

and equations, F-95 
Boyle’s law for gases, definition and equation, F-95 
Brass wire, cross-section and mass, F-167—168 
Brayton cycle, definition, F-95 
Brazing temperature of solders, F-173—174 
Breakdown potential, definition, F-95 
Breeder pile, see Breeder reactor 
Breeder reactor, definition, F-95 
Bremsstrahlung, definition, F-95 
Bremsstrahlung effect, definition, F-95 
Brewster’s law, F-95 
Brewster window, definition and equation, F-95 
Brick, emissivity of, E-392—393 
Bridged heterocyclic compounds, nomenclature rules, C- 

44 

Bridged hydrocarbons, nomenclature rules, C-18—23 
Briggsian logarithms, see Logarithms, common 
Brightness 

definition, F-95 

tungsten, table, E-394 

tungsten wire, values, E-214 
Brinkman number, definition, F-334 
British standard gaugue, wire dimensions, table, F-163 
British thermal unit, definition, F-95 
Brix saccharometer, scale units, F-3 
Bromine (Br 35) 

atomic number, B-1, 5 

atomic weight, B-5 

boiling point, B-5 

electronic configuration, B-1 

gravimetric factors, logs of, B-149 

history, B-5 

line spectra of, E-226—227 

melting point, B-5 

production, general methods, B-5 

properties in general, B-5 

properties, specific, see under Elements, Inorganic 

compounds 

specific gravity, B-5 

symbol, B-1, 5 

uses, B-5 

valence, B-5 
Bronsted concept 

acid, definition, F-91 

base, definition, F-94 
Brownian movement, F-95 
Brucker’s reagent, preparation of, D-133 
Buckets, conversion factors for, F-309 
Buffer solutions 

properties of standard aqueous, at 25°C, D-147 

standard values of pH at O—95°C, D-148—149 

yielding round values of pH, D-148 
Building materials, thermal conductivity of, E-5 
Bulk modulus, equation, F-95 
Bulygin number, definition, F-334 


Bunsens ice calorimeter for specific heat, equation, F-127 
Buoyancy parameter, definition, F-341 
Butts, conversion factors for, F-309 


Cc 


Cable lengths, conversion factors for, F-309 
Cadmium (Cd 48) 

atomic number, B-1, 6 

atomic weight, B-6 

boiling point, B-6 

electronic configuration, B-1 

gravimetric factors, logs of, B-150 

history, B-6 

line spectra of, E-227—228 

melting point, B-6 

price, approximate, B-6 

production, general methods, B-6 

properties in general, B-6 

properties, specific, see under Elements, Inorganic 

compounds 

specific gravity, B-6 

symbol, B-1, 6 

toxicity, B-6 

uses, B-6 

valence, B-6 


Cadmium chloride, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
232 


Cadmium sulfate, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
232 


Calcium (Ca 20) 


atomic number, B-1, 6 

atomic weight, B-6 

boiling point, B-6 

electronic configuration, B-1 

gravimetric factors, logs of, B-1SO—151 

history, B-6 

line spectra of, E-228—229 

melting point, B-6 

production, general methods, B-6 

properties in general, B-6 

properties, specific, see under Elements, Inorganic 
compounds 

specific gravity, B-6 

symbol, B-1, 6 

transition probabilities, E-356—357 

uses, B-6 

valence, B-6 


Calcium carbonate, see also Inorganic compounds, 


Minerals 
dissociation pressure, table 550 to 1241°C, F-89 


Calcium chloride, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
233 


Calculus 


derivatives, table, A-32—35 

integrals, table, A-41—99 

integration, techniques, A-36—40 

matrix, recommended symbols in physics, F-298 
vector, recommended symbols in physics, F-298 


Calibration 
spectroscope, wavelengths of various light sources, E- 
214 
volumetric glassware, E-368 
Californium (Cf 98) 
atomic number, B-1, 6 
atomic weight, B-6 
electronic configuration, B-1 
history, B-6 
line spectra of, E-229—230 
production, general methods, B-6 
properties in general, B-6 
properties, specific, see under Elements, Inorganic 
compounds 
symbol, B-1, 6 
uses, B-6 
Calorie 
conversion factors, F-309—310 
definitions for mean, normal and small, F-109—110 
factors for the conversion of (logio x) to (RT log.x), F- 
329 
general definition, F-95 
international steam table, defined value, F-329 
thermochemical, definition, F-329 
Calutron, definition, F-95 
Candela, definition, F-95 
Candle (luminous intensity unit), see Candela 
Candle (new unit), definition, F-96 
Candle flame, luminance, E-213 
Candle-power 
mean horizontal, definition, F-115 
mean spherical, definition, F-115 
Capacitance, definition and equations, F-96 
Capacitance, fair-weather atmosphere, F-212 
Capillary constant, equation, F-96 
Capillary number, definition, F-334 
Carats, conversion factors for, F-309 
Carbohydrates, see also Organic compounds 
formulae, chemical, C-761—768 
melting points, table, C-761—768 
specific rotation, tables, C-761—768 
synonyms, table, C-761—768 
Carbon (C 6) 
atomic number, B-1, 6 
atomic weight, B-6 
boiling point, B-6 
electronic configuration, B-1 
gravimetric factors, logs of, B-151—153 
history, B-6 
lattice energy, D-90 
line spectra of, E-230 
melting point, B-6 
production, general methods, B-6 
properties in general, B-6 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-6 
symbol, B-1, 6 
transition probabilities, E-355—356 
uses, B-6 
valence, B-6 
Carbon cycle, definition, F-96 
Carcel unit, definition, E-214 
Carnot cycle, definition, F-96 


Carnot engine, definition, F-96 
Carnot number, definition, F-334 
Cartier’s hydrometer, scale units, F-3 
Cassegrain telescope, definition, F-96 
Cassiopeium, see Lutetium 
Catalytic agent, definition, F-96 
Cathode, definition, F-96 
Cation, definition, F-96 
Cauchy equation, method of solution, A-122 
Cauchy number, definition, F-334 
Cauchy’s dispersion formula, definition, F-96 
Cavitation number, definition, F-334 
Cell constant, electrolytic, definition, F-103 
Celsius degrees to degrees Fahrenheit, conversion 
formulae and tables, F-134—156 
Celsius scale 
definition, F-128 
reference temperatures for International Practical 
Temperature Scale, F-112 
Centals, conversion factors for, F-310 
Centares, conversion factors for, F-310 
Centi, definition, F-96 
Centigrade degree, definition, F-96 
Centigrade degrees to degrees Fahrenheit, conversion 
formulae and tables, F-134—156 
Centigrade temperature scale, definition, F-96 
Centipoise, definition, F-96 
Central atoms, in naming compounds, B-31—42 
Centripetal force, definition, F-96 
Ceramic materials, thermal conductivity of, E-5 
Ceramics, dielectric constants, E-60 
Cerium (Ce 58) 
atomic number, B-1, 6 
atomic weight, B-6 
boiling point, B-6 
electronic configuration, B-1 
gravimetric factors, logs of, B-153 
history, B-6 
line spectra of, E-230—233 
melting point, B-6 
price, approximate, B-7 
production, general methods, B-6—7 
properties in general, B-6—7 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-6 
symbol, B-1, 6 
uses, B-7 
valence, B-6 
Cesium (Cs 55) 
atomic number, B-1, 7 
atomic weight, B-7 
boiling point, B-7 
electronic configuration, B-1 
gravimetric factors, logs of, B-153—154 
history, B-7 
line spectra of, E-233—234 
melting point, B-7 
price, approximate, B-7 
production, general methods, B-7 
properties in general, B-7 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-7 


symbol, B-1, 7 
uses, B-7 
valence, B-7 
Cesium chloride, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
233—234 
CGS system, units in, F-298 
Chain reaction, definition, F-96 
Chains, conversion factors for, F-311 
Characteristic atom in naming compounds, B-31 
Charge distribution, continuous, definition, F-112 
Charles-Gay-Lussac law, definition and equation, F-96 
Charles’ law for gases 
definition, F-96, 10S5—106 
equation, F-105 
Chemical abstracts method of naming of heterocyclic 
compounds, C-41—42 
Chemical bonds, table of strengths, F-220—241 
Chemical resistance, commercial plastics, C-781—791 
Chemical thermodynamic properties, see Thermodynamic 
properties 
Chemiluminescence, definition, F-96 
Chemistry and physics 
abbreviations in common use, F-284 
conversion factors, table, F-307—329 
Chlorine (Cl 17) 
atomic number, B-1, 7 
atomic weight, B-7 
boiling point, B-7 
density, B-7 
electronic configuration, B-1 
gravimetric factors, logs of, B-154 
history, B-7 
line spectra of, E-234—236 
melting point, B-7 
production, general methods, B-7 
properties in general, B-7 
properties, specific, see under Elements, Gases, 
Inorganic compounds 
specific gravity, B-7 
symbol, B-1, 7 
transition probabilities, E-357 
uses, B-7 
valence, B-7 
Christiansen effect, F-96 
Chromatic aberration, definition, F-96 
Chromatic scales, equal tempered, E-48 
Chromium (Cr 24) 
atomic number, B-1, 7 
atomic weight, B-7 
boiling point, B-7 
electronic configuration, B-1 
gravimetric factors, logs of, B-154—155 
history, B-7 
line spectra of, E-236—238 
melting point, B-7 
production, general methods, B-7 
properties in general, B-7 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-7 
symbol, B-1, 7 
toxicity, B-7 


transition probabilities, E-358—359 
uses, B-7 
valence, B-7 
Circularly polarized wave, definition, F-96 
Circular mill, definition, F-96—97 
Circular polarization, definition, F-97 
Circulation, definition and equation, F-97 
Circulation integral, definition and equation, F-97 
Citric acid, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
234 
Clapeyron-Clausius equation, definition, F-97 
Clarke’s soap solution, preparation of, D-133 
Classical electron radius, value, F-244 
Clausius-Clapeyron equation, definition, F-97 
Clausius number, definition, F-334 
Clock, atomic, description, F-125 
Cloud chamber, definition, F-97 
Cobalt (Co 27) 
atomic number, B-1, 7 
atomic weight, B-7 
boiling point, B-7 
electronic configuration, B-1 
gravimetric factors, logs of, B-155 
history, B-7 
line spectra of, E-238—240 
melting point, B-7 
price, approximate, B-7 
production, general methods, B-7 
properties in general, B-7 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-7 
symbol, B-1, 7 
transition probabilities, E-357—358 
uses, B-7 
valence, B-7 
Cobalticyanide paper, preparation of, D-133 
Cobaltous chloride, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
234 
Coefficient of compressibility, definition and equation, F- 
97 
Coefficient of diffusion, see Diffusion, coefficient of 
Coefficient of dispersion, see Dispersion, coefficient of 
Coefficient of friction, see Friction, coefficient of 
Coefficient of restitution, definition and equation, F-103 
Coefficient of tension, definition and equation, F-97 
Coefficient of thermal expansion, definition, F-97 
Coercive force, magnetic alloys, E-170—171, 175—176 
Coherence length, definition, F-97 
Coherent (addition), definition, F-97 
Coherent oscillator, definition, F-97 
Coherent reference, definition, F-97 
Coherent (source), definition, F-97 
Coherent (waves), definition, F-97 
Coins, composition of U.S., B-21 
Colburn number, definition, F-334 
Cold working, definition, F-97 
Colligative property, definition, F-97 
Collision, elastic, definition, F-103 
Collision frequency vs. altitude, graph, F-210 
Colloid, definition, F-97 


Colloidal system, definition, F-97 
Color 
flame and bead tests, D-129 
inorganic compounds, table, B-S1—144 
minerals, table, C-81—548 
plastics, commercial, table, C-781—791 
Color temperature of tungsten, table, E-394 
Colorimetry 
standard coordinate system, E-411 
standard illuminants, E-411 
standard observer, determination of, E-411 
Columbium, see Niobium 
Coma, definition, F-97 
Combination frequencies, definition, F-97 
Combining volumes, definition, F-97 
Combining weight, see also Equivalent weight definition, 
F-97 
Combining weights, law of, F-97 
Combustion, heat of, see Heat of combustion 
Commercial alloys 
coefficient of linear expansion, D-187—188 
electrical resistivity, D-187—188 
magnetic 
composition, % by wt., E-117—120, 122—123 
heat treatment of, E-122—123 
properties, E-117—120 
uses, E-118—120 
melting point, D-187—188 
modulus of elasticity, D-187—188 
specific gravity, D-187—188 
thermal conductivity, D-187—188 
Commercial ionic exchange resins, properties, C-791—793 
Commercial plastics 
composition, trade names and manufacturers, C- 
773—779 
properties, C-781—790 
Common logarithms, see Logarithms, common 
Compensation point, definition, F-97 
Complementary color, definition, F-97 
Component substances, law of, F-97 
Compounds, definition, F-98 
Compressibility 
definition, F-98 
isothermal, of some liquids, F-16—20 
rare earth metals, table, B-221 
water, ordinary, —20°C to 150°C, F-5—6 
Compressibility, coefficient of, definition, F-97 
Compressibility factor, liquid and gaseous oxygen, F-81 
Compton effect, definition, F-98 
Compton electron, definition, F-98 
Compton wavelength, definition, F-98 
Computer-generated holograms, definition, F-98 
Computer Programs for Handling Technical Data, list of 
publications, F-369 
Concentration, definition, F-98 
Concentrative properties of aqueous solutions, D- 
227—276 
Condensation number, definition, F-324 
Condensers in parallel and series, equations, F-98 
Condosity 


inorganic substances, selected, varying concentration in 


I-10 


aqueous solution, table, D-229—276 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
Conductance, definition, F-98, 119 
Conductance, ionic equivalent, definition, F-112 
Conductance, molar, definition, F-117 
Conductance, specific, definition, F-126 
Conductances, electrical, for fair-weather atmosphere, F- 
Id. PAN 
Conduction bands of semiconductors, data, E-106 
Conductivity, electrical, definition, F-98 
Conductivity, thermal, F-98 
Conductors, definition, F-98 
Conductors, wire, allowable carrying capacities, F-164 
Conjugate foci, definition, F-98 
Conservation of energy, definition, F-98 
Conservation of energy, law of, F-98 
Conservation of mass, definition, F-98 
Conservation of momentum, law of, F-98 
Constant of aberration, definition, F-98 
Constants 
dielectric, see Dielectric constant 
dissociation, see Dissociation constants 
fundamental physical, values, F-244—245 
gases, Van der Waals’ for, D-194 
inorganic compounds, physical constants, B-51—144 
involving the numbers 2 and 3, A-128 
ionization, see Ionization constants 
Madelung, crystal lattice energy, F-242 
minerals, physical constants, B-181—185 
molecular, for gases, F-211 
organic compounds, physical constants, C-81—548 
organometallic compounds, physical constants, C- 
686—721 
satellite geodesy, F-192 
solubility product, see Solubility product constant 
tables, bibiolographic information, F-358 
Constitutive property, definition, F-98 
Continents, area of, total, F-197 
Continuous charge distribution, definition, F-112 
Contrast of fringes, definition, F-98 
Conversion 
barometric readings, tables, E-38—39 
concentration of solution, formulas, D-154 
cryogenic properties of gases, units, B-389 
decimal parts of a degree to minutes and seconds, A-31 
degrees and decimal fractions to radians, A-30 
degrees, minutes and seconds to radians, A-30 
degrees—radians, radians to degrees, A-30 
energy to wavelength, E-192 
energy units, factors for, F-246 
factors, master table, F-307—329 
hydrometer, relation between density and degrees 
Baume, F-3 
illumination, units of, E-216 
mils—radians—degrees, A-59 
minutes and seconds to decimal parts of a degree, A-60 
radians to degrees, minutes and seconds, A-59 
temperature, Celsius (or Centigrade) degrees to 
Fahrenheit degrees, formula and tables, F-134—156 
thermal conductivity units, E-17 


transparency to optical density, table, E-415—417 
viscosity, units of kinematic and absolute, F-49—50 
Conversion of (log,.x) to (RT log. x), in calories, table, F- 

329 
Cooling, definition, F-98 
Cooling, Newton’s law of, F-118 
Coordinate system, standard, in colorimetry, E-411 
Coordination compounds 
definitions, B-42 
naming, in inorganic chemistry, B-42 
Copper (Cu 29) 
atomic number, B-1, 7 
atomic weight, B-1, 7 
boiling point, B-1, 7 
electronic configuration, B-1 
gravimetric factors, logs of, B-156 
history, B-7 
line spectra of, E-240—242 
melting point, B-7 
properties in general, B-7—8 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
production, general methods, B-7—8 
specific gravity, B-7 
symbol, B-1, 7 
uses, B-8 
wire, cross section and mass, F-167—168 
wire tables, F-164—166 
Coriolis acceleration, definition, F-98 
Corning colored filters 
identifying numbers, thickness, color, properties, E-395 
transmittance, tables, E-396—401 
Correction, barometric, for molecular elevation of boiling 
points of substances in various solvents, D-191 
Correction, boiling points to standard pressure 
equation and sample calculations, D-192 
organic compounds, table, D-192—193 
Correction, emergent stem, for liquid-in-glass 
thermometers, D-195 
Correction, temperature, volumetric solutions to give 
volume at 20°C, F-2 
Correction factors, weighings in air to vacuo, D-146 
Correlation charts, infrared, F-247—255 
Cosecants and secants, natural trigonometric functions for 
angles in y radians, A-56 
Cosine, sine functions for special multiples of n radians, 
A-58 
Cosine, tangent, sine, cotangent for angles in n radians, 
natural trigonometric functions, A-57 
Cosmic rays 
definition, F-98 
wavelength in A, E-214 
Cosmotron, definition, F-98 
Cost, approximate, chemical elements, B-2—27 
Cotangent, sine, tangent, cosine, for angles in n radians, 
natural trigonometric function, A-57 
Couette flow, definition, F-98 
Coulomb, definition, F-98 
Coulomb’s law, force between two charges, F-107 
Counterradiation, definition, F-98 
Couple, definition, F-98—99 
Couple acting on a magnet, definition and formulas, F-99 
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Cowling number, definition, F-334 
Craya-Cutet number, F-334 
Creatinine, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
235 
Crispation group, definition, F-335 
Critical data, sources of, F-348—359 
Critical field data of some superconductive materials, E-98 
Critical mass, definition, F-99 
Critical point, definition, F-99 
Critical pressure 
inorganic compounds, table, F-89 
organic compounds, table, F-88—89 
Critical temperature 
definition, F-99 
inorganic compounds, table, F-89 
organic compounds, table, F-88—89 
superconductive substances, E-92—103 
Critical values, ozone and oxygen, F-80—81 
Crocco number, definition, F-335 
Crossed polarizer, definition, F-99 
Cross-section, nuclear, definition, F-99 
Cross-section and mass of wires, F-167—168 
Cross-section projects, F-353 
Cryogenic properties of gases, B-388 
Cryogenic temperature, see Low temperatures 
Cryohydrate, definition, F-99 
Cryopumping, definition, F-99 
Cryotron, definition, F-99 
Crystal, ideal, definition, F-99 
Crystal lattice energy 
and Madelung constant, F-242 
calculation of, F-242 
Crystal structures, superconductive compounds and alloys, 
E-88—97 
Crystalline form 
inorganic compounds, table, B-51—144 
minerals, tables, B-181—219 
organic compounds, table, C-81—548 
organometallic compounds, table, C-686—721 
rare earth metals, table, B-222 
refractory materials, table, D-51—58 
Crystalline matter, definition, F-99 
Crystalline phase, naming of, in inorganic chemistry, B-36 
Crystallographic projects yielding critical data, F-350—352 
Crystals, dielectric, thermal conductivity, E-4 
Crystals, lattice spacing of common analysing, E-203 
Cubic isomorphs, diffraction data, E-208—211 
Cubits, conversion factors for, F-312 
Cupferron (solution), preparation of, D-133 
Cupric sulfate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
235 
Curie, definition, F-99 
Curie point, definition, F-99 
Curie points of ferromagnetic elements, E-121 
Curie temperature, glass sealing and lead wire materials, 
F-160—161 
Curie-Weiss law, definition, F-99 
Curie’s law, equation, F-99 
Curium (Cm 96) 
atomic number, B-1, 8 


atomic weight, B-8 
electronic configuration, B-1! 
history, B-8 
line spectra of, E-242 
melting point, B-8 
price, approximate, B-8 
production, general methods, B-8 
properties in general, B-8 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-8 
symbols, B-1, 8 
uses, B-8 
valence, B-8 
Current (electric), definition, F-99 
Current carrying capacities for copper and aluminum, F- 
164 
Current in a simple circuit, equation, F-99 
Currents, electrical, in fair-weather atmosphere, F-212 
CW laser, definition, F-99 
Cyanates, lattice energy, D-90—91 
Cyanide, lattice energy, D-91 
Cyclic alkanes and alkenes, heat capacity at 300 and 800 
K, D-178 
Cyclic hydrocarbons with side chains, nomenclature rule, 
C-28—29 
Cyclotron, definition, F-99 


D 


Dalton, definition, F-99 

Dalton’s law of partial pressure, formula, F-99 

Daltons, conversion factors for, F-312 

Damkohler group, definition, F-335 

Darcy number, definition, F-335, 341 

Data projects, numerical, sources of critical data, F- 
348—359 

Data, reference, list of publications, F-360—370 

Day, average solar, of planets, their satellites and some 
asteroids, F-178 

Day, definition, F-99 

Day, ephemeris, definition, F-105 

Day, sidereal, definition, F-125 

Dean number, definition, F-335 

Deborah number, definition, F-335 

Deborah number, generalized, definition, F-341 

DeBroglie wavelength, definition and equations, F-99 

Debye-Falkenhagen effect, definition, F-99 

Debye length, definition, F-100 

Debye-Sommerfeld equation, constants for some 


substances, D-185 
Decay 


definition, F-100 
modes of, for isotopes, table, B-237—320 
Decay constant, definition and equations, F-100 
Decay product, definition, F-100 
Deci-normal solutions 
oxidation and reduction reagents, table, D-139 
salts and other reagents, table, D-138 
Decibels, definition, F-100 
Decimal fractions, four-place mantissas for common 
logarithms, A-3—4 
Decimal parts of a degree to minutes and seconds, 
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conversion table, A-31 
Decl, definition, F-100 
Declination, definition, F-100 
Decomposition, definition, F-100 
Definite integrals, A-90—99 
Definite proportions, law of, F-100 
Definitions and formulas, F-90—132 
Degree, definition, F-100 
Degree of association, definition, F-100 
Degree of dissociation, definition, F-100 
Degree of freedom, definition, F-100 
Degrees, minutes and seconds to decimal parts, conversion 
table, A-31 
Degrees, minutes, and seconds to radians, conversion 
table, A-30 
Degrees—radians, conversion table, A-30 
Degrees—radians—mils. conversion table, A-30 
Deka, definition, F-100 
Delayed neutrons, definition, F-100 
Delivery number, definition, F-335 
Delta ray, definition, F-100 
Density 
air, dry 
calculation, formula, F-9, 11 
tables of values, F-9, 11 
air, moist 
calculation, tables of factors for, F-9 
table, 5°C to 35°C, E-10 
alcohol, ethyl, table, F-3 
alloys, magnetic, E-122 
amino acids, crystalline, table, C-760 
ammonia, saturated vapor and liquid, —60°F to 124°F, 
E-27—28 
buffer solutions, standard aqueous at 25°C, D-147 
carbon dioxide, saturated vapor and liquid, —20°F to 
88°F, E-29 
change with altitude in standard atmosphere, graph, F- 
209 
definition, F-100 
deuterium oxide, table, F-4 
Earth atmosphere at elevations to 160 km, F-204 
elements, liquid state, table, B-223—-225, 228—230 
fluorocarbon refrigerants, E-34—35 
glass sealing and lead wire materials, F-160—161 
heavy liquids for mineral separation, E-382 
hydrometer conversion tables 
Baume’, degrees, relation to density, F-3 
Baume’ and Twaddell scales, relation to density, F-4 
inorganic compounds, table, B-51—144 
inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
insulating materials, E-5 
liquids, various, F-3 
mercury, —10°C to 360°C, F-7 
mercury, saturated vapor and liquid, 402°F to 1000°F, 
E-33 
minerals, table, B-181—185 
of film, definition, F-100 
organic compounds, several, E-31—33 
organic compounds, table, C-81—548 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
organometallic compounds, table, C-686—721 
oxygen, liquid and gaseous, F-80—81 


ozone, liquid and gaseous, F-80 
planets, their satellites, Sun compared to Earth’s, F-183 
planets, their satellites and some asteroids, g/cc, F-176 
quartz, clear fused, F-80 
rare earth metals, table, B-221 
semiconductors, table, E-102—104 
sodium and Na-K alloys, F-83 
sodium, potassium, and Na-K alloys, physical 
properties, F-83—84 
solid materials, various, table, F-1 
sulfur dioxide, saturated vapor and liquid, —40°F to 
100°F, E-30 
sulfuric acid, aqueous, 1%—100% solution, specific 
gravity, F-7 
sulfuric acid, fuming, 0% —100%, table, F-8 
units from various hydrometers, F-3 
water, ordinary, —20°C to 150°C, F-5—6 
water, pure, air-free, 0°C to 100°C, F-11 
waxes, table, C-769 
Density, relative, conversion to, D-227 
Depletion layer, definition, F-100 
Derivatives, calculus, table, A-32—35 
Derivatives, partial 
fundamental thermodynamic variables, D-121 
thermodynamic computation of, D-120 
Deryagin number, definition, F-335 
Desiccants, efficiency of, E-41 
Detention wave, definition, F-100 
Deuterium, definition, F-100 
Deuterium, properties, see Hydrogen 
Deuterium oxide, see also Inorganic compounds 
density, table, F-4 
dielectric constant 4°C to 100°C, E-61 
Deuteron, definition, F-100 
Dew point, definition, F-100 
Dew point—relative humidity table, E-44 
Dextran, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
235 
Diabatic process, definition, F-100 
Diamagnetic materials, definition, F-100 
Diamagnetic shielding factor, spherical H2O sample, F-247 
Diamagnetic susceptibilities, organic compounds 
indexed by chemical formula, E-133—136 
table of values, E-128—133 
Diamagnetic susceptibility of organosilicon compounds, 
E-137—141 
Diameter group, definition, F-335 
Diameter of gas molecules, F-211 
Diatomic molecules, bond strengths, F-220—229 
Dielectric, definition, F-100 
Dielectric constant 
ceramics, E-60 
definition and equation, F-100 
deuterium oxide, 4°C—100°C, E-61 
fluorocarbon refrigerants, E-34—35 
gases at 760 mm, E-59 
gases, reference, at 20°C and | atm, E-58—59 
glasses, E-60 
liquid parahydrogen vs. tempefature and pressure, E-62 
liquids, inorganic, pure, E-55—56 
liquids, organic, pure, E-56—58 
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liquids, standard, pure, E-55 
plastics, various, E-60 
rubber, various, E-60 
solids, E-58 
water, 0°C—100°C, E-61 
waxes, E-60 
Dielectrics, definition, F-101 
Dielectric strength, definition, F-101 
Differential equations, linear, with constant coefficients, 
solution of, A-105 
Differential equations, method of solution, A-120—122 
Differential equations, special formulas, tables, A- 
105—119 
Diffraction, definition, F-101 
Diffraction data for cubic isomorphs, E-208—211 
Diffraction efficiency, definition, F-101 
Diffraction fanning, definition, F-101 
Diffraction grating, equation, F-101 
Diffuse reflection, definition, F-101 
Diffuse sky radiation, definition, F-101 
Diffusion, coefficient of, see also Diffusivity 
definition and formula, F-62, 101 
electrolytes, strong, table, F-62 
electrolytes, weak and non-electrolytes, F-62 
gases into air, F-62 
Diffusion, equation, F-101 
Diffusion data, metals into metals, F-63—71 
Diffusion group, definition, F-335 
Diffusivity 
equation, F-101 
gases in liquids, F-61 
Diffusivity of heat, equation, F-101 
Dilute acid reagents, preparations of, D-130 
Dilute basic reagents, preparations of, D-130 
Dilution, heat of, acids, table, D-117—118 
Dimensional formulae, explanation of, F-101 
Dimensionless groups 
alphabetical lists by name, F-334—343 
identifying, tables for, F-344—347 
nomenclature, F-330 
Diminution of pressure at the side of a moving stream, 
equation, F-101 
Dip, definition, F-101 
Dipole, definition, F-101 
Dipole moment, definition and equation, F-101 
Dipole moment, molecular, definition, F-101 
Dipole moments 
amides, E-66 
amino acid esters, E-66 
hormones and related compounds, E-66 
inorganic compounds, E-66 
inorganic compounds, gas phase, E-63 
organic compounds, gas phase, E-63—65 
organo-metallic compounds, E-66 
Dipoles, electric, Langevin function, E-116 
Dipoles, magnetic, Langevin function, E-116 
Directly ionizing particles, d>finition, F-101 
Direct solar radiation, definition, F-101 
Dispersion, definition, F-101 
Dispersion forces, definition and equation, F-101 
Dispersive power, equation, F-102 
Dispersoids, particle, characteristics, F-283 


Displacement, definition, F-102 
Displacement at any instant, definition, F-102 
Dissociation, degree of, definition, F-100 
Dissociation, electrolytic, arrhenius theory, F-93 
Dissociation constants 
aqueous ammonia from 0 to 50°C, D-167 
inorganic acids in aqueous solution, D-167 
inorganic bases in aqueous solution, D-163 
organic acids in aqueous solution, D-164—166 
organic bases in aqueous solution, D-161—163 
Dissociation pressure, calcium carbonate, table, F-89 
Dissociation-field effect, definition, F-102 
Distance, conversion factors used in measuring, F- 
307—327 
Distribution coefficients for equal energy spectrum, E-411 
Distribution law, definition, F-102 
Diuretic agents 
formulae, chemical, C-756 
properties, C-756 
uses, C-740 
Domain walls, definition, F-116 
Donor, definition, F-102 
Doppler, broadening, definition, F-102 
Doppler effect (light), definition, F-102 
Doppler effects, definition and equation, F-102 
Dosimeter, definition, F-102 
Double decomposition, definition, F-102 
Double pass transmittance hologram, definition F-102 
Drachms, conversion factors for, F-313 
Drag coefficient, definition, F-335 
Drew number, definition, F-335 
Drying agents, efficiency, E-41 
Ductility, relative, refractory materials, table, D-52—58 
Dufour number, definition, F-341 
Dulong and Petit, law of, F-102 
Dulong number, definition, F-335 
Dusts as air pollutants, D-123 
Dyestuff intermediates, trade names, C-770—772 
Dynamic height, definition and equation, F-102 
Dynamic pressure, definition, F-102 
Dynamic viscosity, definition and equation, F-102 
Dyne, definition, F-102 
Dysprosium (Dy 66) 
atomic number, B-1, 8 
atomic weight, B-8 
boiling point, B-8 
electronic configuration, B-1 
gravimetric factors, logs of, B-156 
history, B-8 
line spectra of, E-242—244 
melting point, B-8 
price, approximate, B-8 
production, general methods, B-8 
properties in general, B-8 
Properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-8 
symbol, B-1, 8 
uses, B-8 
valence, B-8 
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E 


e, constants involving, A-128 
e, value of, A-128 
Earth, see also Planets 
atmosphere at elevations up to 160 km, properties, F- 
204 
crust, common chemical elements in, F-200 
data, short table of, F-200 
distance from Sun, F-193—196 
estimated age of, F-198 
geologic time, approximate scale, F-199 
lithosphere, hydrosphere, atmosphere and biosphere, 
tables of values, F-197—198 
mass, dimensions and other related quantities with 
symbols, F-193—196 
mountain, highest, F-200 
sea depth, greatest, F-200 
Earth current, definition, F-102 
Eccentricity, planets, satellites and the Sun, F-177 
Eckert number, definition, F-335 
Eddy current, definition, F-102 
Eddy viscosity, definition, F-102 
EDTA disodium, see (Ethylenedinitro) tetraacetic acid 
disodium salt 
Effective neutron cycle time, definition, F-102 
Effective radius of the earth, definition, F-102—103 
Effective terrestrial radiation, definition, F-103 
Efficacy 
illuminants, E-212 
luminous 
maximum theoretical, explanation, E-212 
values of, for various lamps, E-212: 
Efficiency, definition, F-126 
Efficiency of drying agents, E-41 
Einstein number, definition, F-341 
Einstein theory for mass-energy equivalence, F-103 
Einsteinium (Es 99) 
atomic number, B-1, 8 
atomic weight, B-8 
electronic configuration, B-1 
history, B-8 
line spectra of, E-244—245 
production, general methods, B-8 
properties, general, B-8 
properties, specific, see under Elements, Inorganic 
compounds 
symbol, B-1, 8 
uses, B-8 
Ekman number, definition, F-335 
Elastic behavior, dimensionless groups, F-345 
Elastic collision, definition, F-103 
Elastic limit, definition, F-103 
Elastic moduli 
equations, F-103 
glass sealing and lead wire materials, F-160—161 
metals and alloys, commercial, D-187—188 
plastics, commercial, C-781—791 
Young’s modulus by bending, equation, F-103 


Young’s modulus, clear fused quartz, F-80 
Young’s modulus for several whiskers, F-84 
Young’s modulus by stretching, equation, F-103 
Elasticity, definition, F-103 
Elasticity, law of, Hooke’s law, F-110 
Elasticity, modulus of, see also Elastic modulus definition 
Elasticity, modulus of volume, see Bulk modulus 
Elasticity number, definition, F-335 
Elasticity number, surface, definition, F-339 
Electret n, definition, F-103 
Electric dipole, definition, F-103 
Electric dipole moments, see Dipole moments 
Electric field intensity, equation, F-103 
Electric field parameter, definition, F-331 
Electric machine, Fleming’s rule for, F-107 
Electric potential, definition, and equation F-103 
Electric quadruple moment, isotopes, table, E-70—72 
Electrical characteristic number, definition, F-341 
Electrical conductivity, definition, F-98 
Electrical properties - 
conductivities of aqueous solutions, D-278—281 
conductors, allowable carrying capacities, F-164 
dimensionless groups, F-344 
plastics, commercial, table, C-781—791 
resistance of wires, tables, F-164—170 
resistivity 
alkali metals, F-172 
elements, F-171 
metals and alloys, commercial, D-187—188 
rare earth metals, B-221 
resistors, color code for, F-170 
units, conversion tables, F-307—329 
Electricity 
atmospheric description and parameters, F-212 
CGS system of units, F-299—300 
conversion factors table, F-307—329 
Kirchhoff’s law, F-114 
lightning, description of types, F-213 
MKSA system of units, F-299—302 
quantity of, definition, F-122 
surface density, definition, F-128 
symbols used, F-293 
systems of quantities and units, F-300—302 
thunderstorm, description, F-213 
Electrochemical equivalent, definition, F-103 
Electrochemical series 
alphabetical listing, D-155—157 
index by increasing negative value, D-159—160 
index by increasing positive value, D-157—159 
Electrolysis, equation, F-103 
Electrolyte, conductivity, Kohlrausch’s awa F-114 
Electrolytes, uni-univalent, heats of solution of, D-118 
Electrolytes and non-electrolytes, diffusion coefficient, F- 
62 
Electrolytes in aqueous solutions at 25°C, equivalent 
conductances of, D-169 
Electrolytic cell constant, definition, F-103 
Electrolytic dissociation theory, F-103 
Electrolytic solution tension theory, F-103 
Electrolytic solutions 
Debye-Falkenhagen effect, F-99 
definition of terms, F-103 
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Kohlrausch law of independent migration of ions, F-114 
Walden’s rule, F-131 
Wien effect, F-132 
Electromagnetic energy, transverse, definition, F-130 
Electromagnetic radiation, definition, F-103 
Electromagnetic spectrum, definition, F-103-104 
Electromotive force 
definition, F-104 
Lenz’s law, F-115 
Nernst effect in, F-118 
Electromotive series, definition, F-104 
Electron, definition, F-104 
Electron affinities, atoms, molecules and radicals, E-67 
Electron charge, specific, F-244 
Electron Compton wavelength, value, F-244 
Electron emission 
secondary, description, E-379 
secondary, tables of values, E-379—380 
tungsten, E-394 
Electron g-factor, value, F-244 
Electron impact method, ionization potentials of 
molecules, values, E-75—79 
Electron mobility, semiconductors, E-102—105 
Electron rest mass, value, F-244 
Electron work function of the elements, E-82—83 
Electron-volt, definition, F-104 
Electronegative constitutents in naming compounds, B- 
30—31 
Electronic configuration, chemical elements, B-1 
Electrophoretic effect, definition, F-104 
Electropositive constituent in naming compounds, B- 
30—32 
Electrostatic unit, definition, F-104 
Element 
definition, F-104 
Element 104 
electronic configuration, B-1 
history, B-8 
production, general methods, B-8 
properties in general, B-8 
Element 105 
history, B-8—9 
production, general methods, B-8—9 
properties, general, B-8—9 
Element 106 
history, B-9 
properties, general, B-9 
Element 107 
history, B-9 
Element 110, search for, B-3 
Elementary charge, value, F-244 
Elementary forms, integrals, A-41—42 
Elementary particles, see Particles, elementary 
Elements, see also Minerals, Inogranic compounds, 
Organic compounds, Gases 
angle values and bond length between elements, F-218 
boiling points °C, table, D-190 
boiling points °K, low boiling, D-190 
bond length and angle values between elements, F-218 
bond lengths, table, F-217 
bond lengths between carbon and other elements, F-216 
cryogenic properties (gases), B-388 


crystal ionic radii, F-214—215 
density, liquid elements, B-223—225 
density of some minerals, B-186 
determination of by organic analytical reagents, table D- 
140—143 
diffusion data for metals into metals, F-63—71 
Earth’s crust, in grams per metric ton, F-200 
electrical resistivity and temperature coefficient, F- 
171—172 
electron work functions, E-82—83 
electronic configuration, table, B-1 
emissivity of tungsten, E-345 
enthalpy, metals at low temperatures, D-183—185 
entropy, D-62—63 
ferromagnetic, saturation constants and curie points, E- 
121 
general information, B-2—3 
hardness data for several, E-24 
heat of transition, D-62—63 
heats of formation of gaseous atoms from elements, F- 
352 
index of refraction of several, E-382 
ionization potentials in volts, E-68—69 
ions, thermodynamic properties, D-67—78 
isotopes of, table, B-237—320 
K X-ray lines, E-203 
lanthanides, definition, F-114 
line spectra of, E-217—349 
liquid state, density, B-264—265, 269—271 
magnetic susceptibility, E-123—128 
melting points °C, table, D-190 
metals, thermal properties of, pure, D-189 
nomenclature, rules, B-28 
oxygen, fixed point properties of, F-81 
oxygen, physical constants of, F-80 
radiative transition probabilities 
K X-ray lines, E-203 
L X-ray lines, E-204—205 
rare earth metals, properties, B-221—222 
sea water, present in solution, F-204 
space group, B-186, 218 
specific heat 
metals at low temperatures, D-183—185 
table at 25°C, D-181—182 
structure type, B-186—218 
superconductive, properties of, E-88—89 
superconductive, thin films of, critical temperatures, E- 
88 
surface tension, of liquid, table, F-25—38 
thermal conductivity 
gaseous helium, nitrogen and water, E-3 
liquids, several, E-11 
metals, several, E-10 
table of values, E-12—16 
thermal neutron capture cross section, table, B- 
237—320 
thermodynamic functions, copper, silver, gold, D- 
80—81 
thermodynamic properties, D-62—63, 67—68 
transuranic, definition, F-130 
triple point °K, low boiling, D-190 
Van der Waals’ constants for gases, table, D-194 


Van der Waals’ radii in A, D-194 
vapor pressure 


inorganic compounds (including some elements), D- 
199—203 
table, D-221 
table of several, D-198 
table of some that are gaseous at standard conditions, 
D-222—223 
X-ray absorption edges, Kand L edges, E-206 
X-ray atomic energy levels, E-192—202 
X-ray cross sections, E-147—155 
X-ray crystallographic data (minerals), B-186—218 
X-ray crystallographic data, table, B-186—218 
X-ray wavelengths, indexed by element, E-153—166 
X-ray wavelengths in numerical order of emission lines 
and absorption edges, E-167—190 
Ellipse transfer data, Hohmann, planets, F-188—191 
Elliptical polarization, definition, F-104 
Ellipticity, planets, satellites and the Sun, F-176 
Ellis number, definition, F-335 
Elongation definition, F-104 
Elongation at any instant, definition, F-104 
Elsasser number, definition, F-335 
EMF series, D-155—200 
Emission, electron, tungsten, E-394 
emission, line, spectra of the elements, E-217—349 
Emission, secondary electron 
definition, E-379 
elements, several, E-379 
inorganic compounds, several, E-379 
Emission spectrum, definition, F-104 
Emissive power, definition, F-104 
Emissivity 
color, tungsten, table, E-394 
defining equations for, E-215 
definition, F-104 
metals, alloys and brick, E-392—393 
of total radiation for various materials, E-392—393 
points and metals, low temperature, E-392—393 
spectral 
metals and alloys, table, E-394 
oxides and oxidized metals, E-394 
tungsten, table, E-394 
symbols and units for, E-215 
tungsten, E-381, 394 
Emittance, definition, F-104 
Empirical formula, definition, B-30 
Emulsion, definition, F-104 
Enantiotropic, definition, F-104 
Energy, crystal lattice, calculation of, F-242 
Energy, definition, F-104 
Energy conversion factors, F-246 
Energy gap, minimums, semiconductors, E-102—105 
Energy, internal, definition and equation, F-112 
Energy, kinetic, definition, F-114 
Energy, luminous, definition, F-115 
Energy of a charge, equation, F-104 
Energy of rotation, equation, F-104 
Energy of the electric field, equation, F-104 
Energy product, maximum, magnetic alloys, E-117—118, 
123 , 
Energy-to-wavelength conversion (X-ray), E-147 
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Energy-wavelength conversion factor, F-246 Equations, differential, special formulas, tables, A- 


Engineering 105—119 
abbreviations for terms, American Standard, F- Equatorial system, definition, F-105 
304— 306 Equilibrium, chemical, definition, F-105 
conversion factors, F-307—329 Equilibrium constant, definition, F-105 
dimensionless groups, F-330—347 Equilibrium constant, log of 


steam tables, E-18—26 
Engler degrees in viscosity measurement, F-49 
Enthalpy, see also Thermodynamic properties 
air, 300°K to 2800°K at 20, 30 and 40 Atm., F-13—15 
ammonia, E-27—28 
calculation of, equations, D-61 
calculations for copper, silver, gold, values for, D- 
80—81 
calculations for elements, values for, D-62—63 
calculations for oxides, values for, D-64—66 
carbon dioxide, E-29 
conversion factors from cgs units to SI and English 
units, for air, F-12 
equation, F-104 
hydrocarbons, alkane, D-103—116 
key values, selected ions and substances, D-85—87 
metals and other solids at low temperatures, D-183—185 
organic compounds, several, E-31—33 
steam, saturated and unsaturated water (steam tables), 


elements, table, D-67—78 
hydrocarbons, table, D-82—84 
inorganic compounds, table, D-67—78 
organic compounds, table, D-78—79 
Equivalence point, formula, calculation of titration data, 
D-154 
Equivalent conductance 
definition, F-105 
electrolytes, in aqueous solutions at 25°C, D-169 
hydrohalogen acids in aqueous solution, D-170—173 
ions, table, D-169 
limiting, definition, F-115 
limiting ionic, definition, F-115 
Equivalent conductance, definition, F-105 
Equivalent temperature, definition and equations, F-105 
Equivalent weight, definition, F-105 
Erbium (Er 68) 
atomic number, B-1, 9 
atomic weight, B-9 


E-18—23 boiling point, B-9 
sulfur dioxide, E-30 electronic configuration, B-1 
water gravimetric factors, logs of, B-156 


above 100°C, table, D-175 
air, saturated 0°—100°C at I atm, table, D-175 
air-free 0°—100°C at | atm, table, D-174 
Enthalpy function, alkane hydrocarbons, D-103—116 
Enthalpy number, reaction, definition, F-343 
Enthalpy of formation, alkane hydrocarbons, D-103—116 
Entropy, see also Thermodynamic properties 
ammonia, —60°F to 124°F, E-27—28 
calculation, equation, D-61 
calculations for copper, silver, gold, value for, D- 
80—81 
carbon dioxide, —20°F to 88°F, E-29 
definition and equation, F-104—105 
elements, table, D-67—78 
elements (at 298°K), table, D-62—63 
hydrocarbons, alkane, D-103—116 
hydrocarbons, table, D-82—84 
inorganic compounds, table, D-67—78 
key values, selected ions and substances, D-85—87 
mercury, 402°F to 1000°F, E-33 
organic compounds, several, E-31—33 
organic compounds, table, D-78—79 
oxides (at 298°K), table, D-64—66 
steam, saturated, and saturated water (steam tables), E- 
18—23 
sulfur dioxide, —40°F to 1000°F, E-30 
transition, chemical elements, D-62—63 
Entropy of sublimation of some organic compounds, C- 
722—723 
Eotvos number, definition, F-335 
Ephemeris day, definition, F-105 
Ephemeris second, definition, F-105 
Ephemeris time, definition, F-105 
Equations, differential, method of solution, A-120—122 
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history, B-9 
line spectra of, E-245—246 
melting point, B-9 
price, approximate, B-9 
production, general methods, B-9 
properties in general, B-9 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-9 
symbol, B-1, 9 
uses, B-9 
valence, B-9 
ERG, unit of work and energy, definition, F-105 
Esbach’s reagent, preparation of, D-134 
Escape velocity, definition and equation, F-105 
Escape velocity, planets, satellites and the Sun, F-180 
Eschka’s compound, preparation of, D-134 
Estrogens 
formulae, chemical, C-750—751 
properties, C-750—751 
uses, C-739 
Ethanol, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
236 
Ethyl alcohol, see Ethanol 
Ethylene glycol, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
237 
(Ethylenedinitrilo) tetraacetic acid disodium salt 
concentrative properties of, in varying concentration, D- 
237 
Ettinghausen’s effect, F-105 
Euler equation, method of solution, A-122 
Euler number, definition, F-335 


Euler number, modified, definition, F-341 
Euler’s constant, value of, A-128 
Europium (Eu 63) 

atomic number, B-1, 9 

atomic weight, B-9 

boiling point, B-9 

electronic configuration, B-1 

gravimetric factors, logs of, B-156 

history, B-9 

line spectra of, E-246—249 

melting point, B-9 

price, approximate, B-9 

production, general methods, B-9 

properties in general, B-9 

properties, specific, see under Elements, Inorganic 

compounds 

specific gravity, B-9 

symbol, B-1, 9 

uses, B-9 

valence, B-9 
Eutectic, definition, F-105 
Evaporation, tungsten, table of values, E-394 
Evaporation number, definition, F-335 
Exact equation, methood of solution, A-120 
Exchange coefficients, definition and equations, F-105 
Expansion, coefficient of linear 

metals, pure, D-189 

metals and alloys, commercial, D-187—188 
Expansion, Fourier, for basic periodic functions, A- 

102—103 

Expansion, thermal, table for tungsten, E-394 
Expansion number, definition, E-391 
Expansion of gases, laws and equations, F-105—106 
Expansivity, see Expansion, coefficient of linear 
Explosive limits 

common refrigerants, % by volume, E-37 

inflammability limits, gases and vapors, D-122 
Exponential forms, integrals, A-83—87 
Exponential functions; logarithms, table, A-9—15 
Extender white pigments, physical properties, F-85 
Extinction coefficient, definition and equations, F-106 
Extinction cross section, definition, F-106 
Extraterrestrial radiation, definition, F-106 


F 


Fabrication, types of, commercial plastics, table, C- 
781—790 
Fahrenheit degree, definition, F-128 
Fahrenheit degrees to Celsius degrees, conversion tables, 
F-134—156 
Fahrenheit degrees to degrees Celsius, conversion 
formulae, F-134 
Fahrenheit temperature scale, definition, F-106 
Falling bodies, see also Projectiles, 
equations, F-106 
Fanning friction number, definition, F-335 
Far infrared vibrational frequency correlation chart, F- 
254—255 
Farad 
definition, F-106 
value in e.s.u., F-96 
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Faraday, new determination of (1960), F-106 
Faraday constant, definition, F-106 
Faraday constant, value, F-244 
Faraday effect 
definition, F-106 
formulas involving, E-413 
Faraday’s laws, F-106 
Fast neutron, definition, F-106 
Fast reactor, definition F-106 
Fathoms, conversion factors for, F-314 
Fats and oils 
animal and plant 
iodine value, D-225 
melting point °C, D-225 
refraction, index of, D-225 
saponification value, D-225 
saturated fatty acids, constituent %, D-226 
specific gravity or density, D-225 
unsaturated fatty acids, constituent %, D-226 
Fatty acids, concentration of, in various fats and oils, D- 
226 
Fedorov number, definition, F-335 
Fehling’s solution, preparation of, D-134 
Femto, definition, F-106 
Fenske number, definition, F-336 
Fermat’s principle, F-106 
Fermi, definition, F-106 
Fermium (Fm 100) 
atomic number, B-1, 9 
atomic weight, B-9 
electronic configuration, B-1 
history, B-9 
production, general methods, B-9 
properties in general, B-9 
properties, specific, see under Elements, Inorganic 
compounds 
symbol, B-1, 9 
Ferric chloride, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
237 
Ferrimagnetic materials, definition, F-106 
Ferromagnetic elements, saturation constants and Curie 
points, E-395 
Ferromagnetic materials, definition, F-106 
Ferromagnetic substances, Curie point, F-99 
Field intensity, equation, F-103 
Film, density of, definition, F-100 
Filters, colored 
Corning, identifying number, thickness, color and 
properties, E-395 
for standard illuminants, E-411 
transmittance, Corning, tables, E-396—397 
transmittance percent, Wratten, tables, E-403—409 
Wratten, identifying numbers, color, use, stability, E- 
402—403 
Fine structure constant, value, F-244 
Fineness coefficient, definition, F-336 
Firkins, conversion factors for, F-314 
First law of thermodynamics, 
definition and equations, F-106—107 
First order equation, linear, 
method of solution A-120 
Fission, definition, F-107 


Fixed points for parahydrogen, F-82 
Flame 
luminance of candle and acetylene, E-213 
standards, various lamps, E-213 
wavelengths of various for spectroscope calibration, E- 
214 
Flame tests, colors, general index to compounds, D-129 
Flammability, see Inflammability 
Flash point, common refrigerants, E-37 
Fleming’s rule, F-107 
Fliegner numbers, definition, F-336 
Flow coefficient, definition, F-336 
Fluidity 
definition, F-107 
inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
Fluidization number, definition, F-336 
Fluorescence, definition, F-107 
Fluorescent lamps, efficacies of, E-212 
Fluorine (F 9) 
atomic number, B-1, 9 
atomic weight, B-9 
boiling point, B-9 
density, B-9 
electronic configuration, B-1 
gravimetric factors, logs of, B-156—157 
history, B-9 
line spectra of, E-249—250 
melting point, B-9 
production, general methods, B-9 
properties in general, B-9 
properties, specific, see under Elements, Gases, 
Inorganic compounds 
specific gravity, B-9 
symbol, B-1, 9 
transition probabilities, E-359—360 
uses, B-9 
valence, B-9 
Fluorocarbon refrigerants, comparative toxicity, E-36 
Fluorocarbon refrigerants, physical properties, E-34—35 
Fluorocarbons, liquid, thermal conductivity, E-36 
Fluorite, index of refraction, E-386 
Fluorite, transmissibility for radiations, E-410 
Flux rates, dimensionless groups, F-346 
Focal length, definition, F-107 
Focal plane, definition, F-107 
Focal point, definition, F-107 
Foci, conjugate, definition, F-98 
Focus, definition, F-107 
Focus, principal, of the lens, definition, F-122 
Folin’s mixture, preparation of, D-134 
Foods, approximate pH values, D-149 
Foot-candle, conversion factors, E-216 
Foot-candle, definition, F-107 
Foot-lambert, definition, F-107 
Force, definition, F-107 
Force between two charges, equations, F-107 
Force between two magnetic poles, equations, F-107 
Formates, lattice energy, D-91 


Formation, heat of, see Heat of formation 
Formic acid, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
238 
Forms involving trigonometric functions, integrals, A- 
65—77 
Forms involving trigonometric substitutions, integrals, A- 
80 
Formula index, organic compounds, C-615—644 
Formulas 
calculation of quantities in chemistry and physics, F- 
90— 132 
Calculus, tables, A-32—99 
chemical 
definition, F-107 
inorganic compounds, table, B-51—144 
organic compounds, table, C-81—548 
concentration of solution, conversion, D-154 
differential equations, special formulas, A-105—119 
dimensionless groups, F-320—337 
empirical, definition, B-30 
Fourier series, A-99— 104 
molecular, definition, B-30 
naming chemical 
inorganic compounds, B-30—32 
organic compounds, C-1—44 
specific properties, calculation, see Index under desired 
property 
structural, of organic compounds, in Alpha Numeric as 
they occur in Organic Compounds, table, C- 
549—614 
thermodynamic, D-120—121 
titration data calculation, pH vs. ml of reagent, D-154 
Foucault current, definition, F-102 
Fourier expansions for basic periodic functions, A- 
102— 103 
Fourier number, definition, F-336, 341 
Fourier series, A-99— 104 
Fourier series, auxiliary formulas, A-104 
Fourier transform plane, definition, F-107 
Four-place common logarithms, table, A-1—2 
Four-place mantissas for common logarithms, table, A- 
1—2 
Fractions, decimal, four-place mantissas for common 
logarithms of, A-3—4 
Francium (Fr 87) 
atomic weight, B-1, 9 
boiling point, B-9 
electronic configuration, B-1 
history, B-9—10 
melting point, B-9 
production, general methods, B-10 
properties in general, B-9—10 
properties, specific, see under Elements, Inorganic 
compounds 
symbol, B-1, 9 
uses, B-10 
valence, B-9 
Frank-Kamenetskii, number, definition, F-341 
Franklin, definition, F=302 
Fraunhofer lines 


definition, F-107 
wavelengths, table, E-214 
Free energy 
formation 
elements, table, D-67—78 
hydrocarbons, table, D-82—84 
inorganic compounds, table, D-67—78 
organic compounds, table, D-78—79 
inorganic oxides, coefficients for equation, D-45—50 
oxides, values for calculation, D-64—66 
Free fall, standard acceleration of, defined value, F-329 
Free radicals, heats of formation, F-238—241 
Freezing point, fluorocarbon refrigerants, E-34—35 
Freezing point, molecular depression, substances in 
various solvents, D-191 
Freezing point depression, D-229—276 
inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
Frequencies, chart of characteristic, F-248—257 
Frequency, definition, F-107 
Frequency modulation 
definition and equations, F-107—108 
Frequency number, definition, F-341 
Frequency of vibrating strings, equations, F-108 
Frequency (of waves), definition, F-108 
Frequency parameter, definition, F-341 
Frequency standard 
(atomic or molecular frequency standard), definition, 
F-108 
Fresnel, definition, F-108 
Fresnel’s formulae, equation, F-123 
Friction, coefficient of 
definition and equation, F-108 
kinetic 
hickory (waxed and unwaxed), ice, ebonite, brass and 
rubber, F-23 
static 
metals, F-21—23 
non-metallic materials, F-21 
various materials on snow and ice, F-23 
Fringe control, definition, F-108 
Fringe, definition, F-108 
Fringe, order, definition, F-119 
Froehde’s reagent, preparation of, D-134 
Frossling number, definition, F-342 
Froude number, definition, F-336 
Fructose, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
238—239 
Fruits, approximate pH value of, D-149 
Fugacity, definition, F-108 
Fuming sulfuric acid, see Sulfuric acid, fuming 
Fundamental particles, properties of, F-267—282 
Fundamental units, see Mass, length and time 
Fusion (atomic) definition, F-108 
Fusion, heat of, see Heat of fusion 
Fusion, latent heat of, definition, F-108 
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Gadolinium (Gd 64) 
atomic number, B-1, 10 
atomic weight, B-10 
boiling point, B-10 
electronic configuration, B-1 
history, B-10 
line spectra of, E-250—253 
melting, point, B-10 
price, approximate, B-10 
production, general methods, B-10 
properties in general, B-10 
properties, specific, see under Elements, Inorganic 

compounds 

specific gravity, B-10 
symbol, B-1, 10 
uses, B-10 
valence,B-10 

Gallon, definition, F-108 


Galileo number, definition, F-336 
Gallium (Ga 31) 


atomic number, B-1, 10 
atomic weight, B-10 
boiling point, B-10 
electronic configuration, B-1 
gravimetric factors, logs of, B-157 
history, B-10 
line spectra of, E-253—254 
melting point, B-10 
production, general methods, B-10 
properties in general, B-10 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-10 
symbol, B-10 
uses, B-10 
valence, B-10 
Galvanometer, tangent, equation, F-128 
Gamma function, A-126 
Gamma (y) rays 
definition, F-108 
wave length in A, E-214 
Gammas, conversion factors for, F-315 
Gamma energies and intensities of radionuclides, B- 
322—377 
Gas, definition, F-108 
Gas constant, conversion factor, F-246 
Gas constant, definition and equations, F-108 
Gas constant, R, calculation of, F-243 
Gas thermometer, equation, F-108 
Gases, see also Elements, Organic compounds, Inorganic 
compounds 
air, atmospheric, components of, F-211 
air, thermodynamic properties, F-13—15 
atoms, gaseous, heats of formaticn of, from their 
elements, F-230 
Boltzmann constant for several, F-211 
Boyle’s law, F-95 


cleaning equipment for particles and particle 
dispersoids, F-283 
critical pressure, tables, F-88—89 
critical temperature, tables, F-88—89 
cryogenic properties, table, B-388 
dielectric constants, tables, E-58—59 
diffusion, coefficient of, into air, F-62 
diffusion, Graham’s law, F-109 
diffusivity of, in liquids, F-61 
dispersoids, F-283 
expansion of, laws and equations, F-105—106 
Gay-Lussac’s law of combining volumes, F-108 
general law, equation, F-105—106 
heat capacity 
organic gases at 300° and 800°C, table, D-178—180 
organic vapors at 25°C, table, D-176—177 
ideal, Loschmidt’s number for, F-115 
ideal, temperature, equations, F-128 
index of refraction of several organic and inorganic, E- 
387 
inflammability 
in air, limits of, D-122 
in oxygen, limits of, D-122 
kinetic theory, F-114 
liquid state, surface tension of several, F-46—48 
low boiling elements, boiling and triple points °K, D- 
190 
mass attenuation coefficients of several, E-146 
Meyer constant for several, F-211 
molecular constants for several, F-211 
molecular diameter of several, F-211 
nitrogen, viscosity and thermal conductivity at cryogenic 
temperatures, B-389 
oxygen, fixed point properties of, F-81 
ozone and oxygen, physical constants for liquid and 
gaseous, F-80 
reference, dielectric constants, E-58 
refrigerants, thermodynamic properties, E-27—33 
standard conditions for, F-127 
thermal conductivities of helium, nitrogen, and water, 
E-3 
thermal conductivities of various, E-2—4 
Underwriters’ Laboratories classification, comparative 
life hazard of gases and vapors, E-36 
Van der Waals’ constant, table, D-194 
Van der Waals’ equation, D-194 
Van der Waals’ equation of state, F-130 
Van der Waals’ radii in A, D-194 
vapor pressure of some elements that are gaseous at 
standard conditions, D-222—223 
velocity of sound in various, E-47 
viscosity, table, F-S8—61 
volume, reduction to 0°C, 760 mm pressure, F-106 
Gauge pressure, definition, F-122 
Gauges, wire, comparison of, F-162 
Gauss, definition, F-108 
Gaussian constant, astronomical unit, definition, F-93 
Gaussian gravitational constant, defining the a.u., F-192 
Gay-Lussac’s law, see Charles’ law 
Gay-Lussac’s law of combining volumes, F-108 
Gay Lussac number, definition, F-336 
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Gee, definition, F-108 
Geiger counter, definition, F-108 
Geodesy, satellite, constants for, F-185 
Geologic time, approximate scale, F-199 
Geomagnetic pole, definition, F-108 
Geometic mean, definition, F-108 
Geometric number, definition, F-342 
Geopotential and geometric altitude relationship, F-205 
Geopotential height, definition and equation, F-108 
Geopotential meter, definition, F-108 
Germanium (Ge 32) 
atomic number, B-1, 10 
atomic weight, B-10 
boiling point, B-10 
electronic configuration, B-1 
gravimetric factors, logs of, B-157 
history, B-10 
lattice energy, D-91 
line spectra of, E-254—255 
melting point, B-10 
price, approximate, B-10 
production, general methods, B-10 
properties in general, B-10 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-10 
symbol, B-10 
uses, B-10 
valence, B-10 
Gibbs energy function, alkane hydrocarbons, D-103—116 
Gibbs energy of formation, alkane hydrocarbons, D- 
103—116 
Gibbs free energy, definition, F-108 
Gibbs function, definition, F-108—109 
Gibbs’ phase rule, F-109 
Giga, definition, F-109 
Gilbert, definition, F-109 
Gills, conversion factors for, F-315 
Glass 
dielectric constants of various, E-60 
filters, Corning, transmission of, E-395—401 
friction, coefficient of, static, F-21 
index of refraction of several types, E-386 
quartz 
physical constants for clear, fused, F-80 
refraction, index of, for fused, E-387 
transmissibility for radiations, E-410 
thermal conductivities of various, E-6—9 
transmissibility for radiations of several, E-281 
values of F for various, D-195 
velocity of sound in various, E-47 
Glass scale, temperature correction, metric units, E-41 
Glass sealing materials, physical properties, F-160—161 
Glassware, calibration of volumetric, D-144 
Global radiation, definition, F-109 
Glucose (Dextrose), see also Organic compounds 
concentrative properties of, in varying concentration, D- 
239 
Glycerol, see also Organic compounds 
concentrative properties of, in varying concentration, D: 
239—240 


Glycinates, lattice energy, D-91 
Goertler parameter, definition, F-342 
Gold (Au 79) 
atomic number, B-1, 10 
atomic weight, B-10 
aqua regia reagent, preparation, D-131 
boiling point, B-10 
electronic configuration, B-1 
gravimetric factors, logs of, B-157 
history, B-25 
line spectra of, E-255—256 
melting point, B-10 
prices, history of, B-10 
production, general methods, B-10 
properties in general, B-10—11 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-10 
symbol, B-10 
uses, B-11 
valence, B-10 
Golden ratio, A-128 
Goucher number, definition, F-336 
Grades, conversion factors for, F-316 
Graetz number, definition, F-316 
Graham’s law, F-109 
Gram, unit of mass, definition, F-116 
Gram atom or gram atomic weight, definition, F-109 
Gram equivalent, definition, F-109 
Gram formula weight, definition, F-109 
Gram mole, definition, F-109 
Gram molecular weight, definition, F-109 
Gram molecule, definition, F-109 
Grashof number, definition, F-336 
Grashof number, diffusional, definition, F-342 
Grashof number, magnetic, definition, F-342 
Grating, diffraction, equations, F-101 
Gratz number, definition, F-336 
Gravimetric factors, table of logarithms, B-145—179 
Gravitation, definition and equation, F-109 
Gravitational constant 
definition, F-109 
Gaussian, defining the a.u., F-192 
planets, their satellites, Sun, F-183 
value of, F-245 
Gravitational settling, terminal, of particles, F-283 
Gravity 
acceleration, dimensionless groups, F-347 
acceleration due to, and length of the seconds 
pendulum, F-200 
definition, F-109 
planets, their satellites, Sun, compared to Earth’s, F-185 
values, for planets and their satellites, F-180 
virtual, definition and equation, F-131 
Greek and Russian alphabet, F-303 
Group velocity, definition, F-131 
Gukhman number, definition, F-336 
Guldberg-Waage group, definition, F-336 
Gunzberg’s reagent, preparation of, D-134 
Gyromagnetic ratio, proton, value, F-245 
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Hafnium (Hf 72) 
atomic number, B-1, 11 
atomic weight, B-11 
boiling point, B-11 
electronic configuration, B-1 
gravimetric factors, logs of, B-157 
history, B-11 
line spectra of, E-256—258 
melting point, B-11 
price, approximate, B-11 
production, general methods, B-11 
properties in general, B-11 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-11 
symbol, B-11 
uses, B-11 
valence, B-11 
Hager’s reagent, preparation of, E-357 
Hahnium, see Element 105 
Halates, lattice energy, D-91 
Half-life 
definition, F-109 
isotope, radioactive, table, B-237—320 
radionuclides, table, B-378—386 
Half-wave plate, 
definition, F-109 
Halides, lattice energy, D-91—94 
Hall coefficient, definition, F-336 
Hall constant, 
definition and equation, F-109 
Hall effect, definition, F-109 
Hall mobility, definition, F-109 
Halos, angular radius of, F-211 
Hands, conversion factors for, F-316 
Hantzsch-Widman notation for heterocyclic systems, C- 


33—34 
Hanus solution, preparation of, D-134 
Hardness 


definition, F-109 
minerals, metals, elements, tables, F-24 
minerals, Mohs’ scale, table, B-181—185 
Mohs’ scales, F-24 
Mohs’ scale vs. Knoop scale, comparison of values, F- 
24 
plastics, Rockwell, table, C-781—790 
quartz, clear fused, F-80 
refractory materials, table, D-52—58 
Rockwell, glass sealing and lead wire materials, F- 
160—161 
Harmonic 
definition and equations, F-109 
Harmonic motion 
angular, definition, F-92 
simple, definition and equations, F-126 
Harmonic motion of rotation, see Angular harmonic 
motion 
Hartmann number, definition, F-336 


Hatta number, definition, F-336 
Hazard, human life 
elements, descriptive information for many, B-4—66 
limits of exposure to air contaminants, D-123—128 
limits of inflammability of gases and vapors in air and 
in oxygen, D-122 
radionuclides, permissible quarterly intake (oral and 
inhalation), B-378—386 
threshold limit, common refrigerants, E-37 
toxicity of fluorocarbon refrigerants, E-34—35 
Head, pressure, dimensionless groups for, F-347 
Head coefficient, definition, F-336 
Heat, conversion factors for units of, F-307—329 
Heat, definition, F-109 
Heat capacity 
acids, table, D-119 
calculation for copper, silver, gold, values for, D- 
80—81 
calculation for elements, values for, D-62—63 
calculation of, equations, D-61 
calculation for oxides, values for, D-64—66 
definition, F-109 
hydrocarbons, alkane, D-103—116 
mercury, table, D-175 
organic gases at 300° and 800°K, D-178—180 
organic liquids and vapors at 25°C, D-176—177 
ozone and oxygen, F-80—81 
potassium and Na-K alloys, F-83 
rocks, several, E-16 
water, air-free 0°—100°C at 1 atm, table, D-174 
Heat content, see also Enthalpy 
ammonia, —60°F to 124°F, E-27—28 
carbon dioxide, —20°F to 88°F, E-29 
equation, F-104 
mercury, 402°F to 1000°F, E-33 
organic compounds, several, E-31—33 
sulfur dioxide, —40°F to 100°F, E-30 
water, air-free, 1 atm. pressure, 0°—100°C, D-174 
water, air-saturated, 1 atm. pressure 0°—100°C, D-175 
Heat effect, equation, F-110 
Heat equivalent of fusion, definition, F-106 
Heat fluxes, dimensionless groups for, F-346 
Heat of combustion 
definition, F-110 
organic compounds, table, D-283—288 
Heat of dilution, acids, table, D-116—117 
Heat of formation 
elements, table, D-67—78 
free radicals, table, F-238—241 


gaseous atoms from elements in their standard states, F- 
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hydrocarbons, table, D-82—84 
inorganic compounds, table, D-67—78 
inorganic oxides, table, D-45—50 
ions, table, E-75—79 
organic compounds, calculation of, D-288 
organic compounds, table, D-78—79 
semiconductors, table, E-102—104 

Heat of fusion 
inorganic compounds, table, B-231—235 
latent, definition, F-110 
organic compounds, table, C-724—726 
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Heat of solution, selected compounds, D-118 
Heat of transition 
elements, chemical, table, D-62—63 
oxides, table, D-64—66 
Heat of vaporization 
ammonia, —60°F to 124°F, E-27—28 
carbon dioxide, —20°F to 88°F, E-29 
mercury, 402°F to 1000°F, E-33 
organic compounds, several, E-31—33 
organic compounds, table, C-727—731 
rare earth metals, table, B-221 
sulfur dioxide, —40°F to 100°F, E-30 
Heat quantity, definition, F-110 
Heat summation, constant, Hess’ law, F-110 
Heat-transfer coefficient, overall, 
definition and equation, F-119 
Heat transfer number, definition, F-336 
Heavy water, see Deuterium oxide 
Hecto, definition, F-110 
Hedstrom number, definition, F-336 
Hefner unit, definition, E-214, F-115 
Hefner units, conversion factors for, F-317 
Hehner number (value), definition, F-110 
Height, virtual, definition, F-131 
Heisenberg’s theory of atomic structure, F-110 
Helmert’s equation, definition, F-90 
Helmholtz double layer theory, definition, F-103 
Helmholtz free energy, definition, F-110 
Helmholtz function, definition, F-110 
Helmholtz resonator group, definition, F-336 
Helium (He 2) 
atomic number, B-1, 11 
atomic weight, B-11 
boiling point, B-11 
density, B-11 
electronic configuration, B-1 
history, B-11 
line spectra of, E-258 
melting point, B-11 
production, general methods, B-11 
properties in general, B-11 
properties, specific, see under Elements, Gases, 
Inorganic compounds 
symbol, B-11 
transition probabilities, E-363 
uses, B-11 
valence, B-11 
Henry, definition, F-110 
Henry’s law, F-110 
Hersey number, definition, F-336 
Hertz, definition, F-110 
Hess’ law of constant heat summation, F-110 
Hess number, definition, F-342 
Heterocyclic systems, fundamental, nomenclature rules, 
C-33—43 
Heterodyne, definition, F-110 
Hildebrand expression, equation and sample calculation, 
C-732 
Hobbmann orbit, definition, F-110 
Hodgson number, definition, F-336 
Hogsheads, conversion factors for, F-317 
Hohmann ellipse transfer data, F-188—191 


Hole, definition, F-110 
Hole mobility, semiconductors, table, E-102—105 
Holmium (Ho 67) 
atomic number, B-1, 11 
atomic weight, B-11 
boiling point, B-11 
electronic configuration, B-1 
gravimetric factors, logs of, B-157 
history, B-11 
line spectra of, E-258—260 
melting point, B-11 
price, approximate, B-11 
production, general methods, B-11 
properties in general, B-11 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-11 
symbol, B-11 
uses, B-11 
valence, B-11 
Holocamera, definition, F-110 
Holographic, definition, F-110 
Holographic matched filter, definition, F-110 
Hologram, definition, F-110 
Hologram, double pass transmittance, 
definition, F-102 
Holograms, computer generated, 
definition, F-98 
Holography, definition, F-110 
Homochronicity number, definition, F-342 
Homochronous number, definition, F-336 
Homogeneous atmosphere, definition, F-110 
Homogeneous equation, 
method of solution, A-120-121 
Hooke number, see also Cauchy number 
definition, F-336 
Hooke’s law, F-110 
Hormones 
dipole moments of some, E-66 
steroid, see Steroid hormones 
Horsepower, definition, F-110 
Human exposure, limits of, see Hazard, human life 
Humidity, absolute, definition, F-110 
Humidity, constant 
saturated aqueous solutions, inorganic compounds, 
table, E-46 
sulfuric acid solutions, E-46 
Humidity, relative, see Relative humidity 
Huygens’ principle, definition, F-110 
Huygens’ theory of light, F-110 
Hydrides, lattice energy, D-94—95 
Hydrocarbons, see also Organic compounds 
chemical thermodynamic properties, D-82—84 
nomenclature rules for, C-1 —32 
Hydrochloric acid, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
240 


Hydrogen (H 1) 
atomic number, B-1, 11 
atomic weight, B-11 
boiling point, B-11 
density, B-11 


electronic configuration, B-1 

gravimetric factors, logs of, B-157 

history, B-i1 

line spectra of, E-260 

melting point, B-11 

metallic form, B-12 

price, approximate, B-12 

production, general methods, B-11—12 

properties in general, B-11—12 

properties, specific, see under Elements, Gases, 

Inorganic, compounds 

symbol, B-11 

transition probabilities, E-351—352 

uses, B-11—12 

valence, B-11 
Hydrogen equivalent 

definition, F-110 

oxidation and reduction reagents, table, D-139 

salts and other reagents, table, D-141—142 
Hydrogen ion concentration, definition, F-110 
Hydrogen scale, boiling point of water, D-186 
Hydrolysis, definition, F-110 
Hydrometer 

conversion tables, density and degrees Baume, F-3 

density units of several types, F-3 
Hydroselenides, lattice energy, D-95 
Hydrosphere, Earth’s, data, F-197 
Hydrostatic equation, definition, F-110—111 
Hydrostatic pressure, equation, F-111 
Hydrosulphides, lattice energy, D-95 
Hydroxides, dissociation constants of some in aqueous 

solution, D-163 

Hydroxides, lattice energy, D-95 
Hydroxides, precipitation of, and pH of natural media, F- 
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Hygrometric and barometric tables, E-38—45 


Hypaque®, see Sodium diatrizoate 
Hyperbolic forms, integrals, A-87—90 
Hyperbolic functions, see also Logarithms, natural 
Hyperbolic functions, Bessel, A-125 
Hyperbolic functions, relation 
of angular functions in 
terms of one another, A-29 
Hyperbolic functions, their common logarithms, sine, 
cosine, tangent, cotangent, A-16—23 
Hyperon, definition, F-111 
Hypersonic, definition, F-111 
Hypersonic flow, definition, F-111 
Hysteresis, definition, F-111 


I 
ICAO atmosphere 
abbreviated English table of the U.S. extension to, F-20, 
F-208 


abbreviated metric table of the U.S. extension to, F-208 
sea level values, F-206 

Ice point, definition, F-111 

Ideal gas, definition, F-11! 

Illuminance, see also Illumination 
definition, F-111 


Illuminants 
brightness, tungsten wire, E-214 
efficacies of, table, E-212 
lumens, initial, table of values, E-212 
standard, in colorimetry, E-411 
Illumination 
conversion factors, E-216 
defining equation for, E-216, F-111 
definition and formula, F-90 
Lambert’s law, F-90 
symbols and units for, E-216 
units of, F-111 
Ilyushin number, definition, F-342 
Image redundancy, definition, F-111 
Image, virtual, definition, F-131 
Immersion method for index of refraction, liquids for, E- 
382 
Impact pressure, definition, F-111 
Imperial standard wire gauge, see British standard wire 
gauge 
Incandescence, definition, F-111 
Inch, defined value, F-329 
Incoherent holography, definition, F-111 
Indeterminancy principle, F-111 
Index of absorption, definition, F-90 
Index of refraction 
air (15°C, 76cm Hg), table, E-387 
calcite, E-386 
carbon bisulfide, 15°C—44°C, E-386 
Christiansen effect, F-96 
definition, F-111 
elements, values not in major tables, E-382 
ethyl alcohol, 16°C—76°C, E-386 
fats and oils, D-225—226 
fluorite, E-386 
gases, several organic and inorganic, E-387 
glasses, several types, E-386 
immersion method, liquids for, E-382 
inorganic compounds, tables, B-51—144, E-382—383 
inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
maltose hydrate solutions at 20°C and 25°C, table, E- 
389 
minerals, table, B-163—167, 181—185 
minimum deviation, formula, F-117 
miscellaneous compounds, several, E-383 
modified, definition and equations, F-117 
organic compounds, several, E-383 
organic compounds, table, C-81—548 
organic compounds indexed by index of refraction, E- 
384—385 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
organometallic compounds, table, C-686—721 
plastics, commercial, C-781—790 
potential, definition, F-121 
quartz, E-386 
quartz, fused, E-387 
salt, rock, E-386 
Snell’s law, F-126 
sucrose, aqueous solutions at 20°C, table, E-388 
sucrose, correction table for temperatures other than 
20°C, E-388 
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sylvine, E-386 
water, pure, 14°C—100°C, E-386 
water, pure, absolute index, 15° C—44°C, E-386 
wavelength relationship, Cauchy’s dispersion formula, 
F-96 
waxes, table, C-769 
Indicators 
acid base 
color change, D-150—151 
pH range, approximate, D-150—151 
preparation, D-150—151 
definition, F-111 
fluorescent 
color change, D-152—153 
pH change, D-152—153 
preparation of, D-130—137 
Indirectly ionizing particles, definition, F-111 
Indium (In 49) 
atomic number, B-1, 12 
atomic weight, B-12 
boiling point, B-12 
electronic configuration, B-1 
gravimetric factors, logs of, B-157 
history, B-12 
line spectra of, E-260—261 
melting point, B-12 
price, approximate, B-12 
production, general methods, B-12 
properties in general, B-12 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-12 
symbol, B-12 
uses, B-12 
valence, B-12 
Induced electromotive force, definition and equations, F- 
111 
Inductance, definition, F-111 
Induction, definition, F-112 
Inertia, definition, F-112 
Inflammability 
gases and vapors 
in air, limits of, D-122 
in oxygen, limits of, D-122 
Information content, definition, F-112 
Infrared correlation charts, F-239—247 
Infrared filters, Corning, transmission of some, E- 
395—401 
Infrared grating, spectra index, Sadtler, organic 
compounds, C-665—685 
Infrared prism, spectra index, Sadtler, organic 
compounds, C-665—685 
Infrared radiation, definition, F-112 
Infrared spectra, projects yielding critical data, F- 
354—355 
Infrared spectra characteristic frequencies, F-256—265 
Inline holography, definition, F-112 
Inorganic chemistry 
nomenclature 
comparison with rules for organic chemistry, B-35 
IUPAC rules, B-27—49 
IUPAC rules, index to, B-27 
Inorganic compounds, see also Elements, Gases, Metals, 


Minerals, Rare earth metals. See also the specific 
compound and the specific property 
abbreviations used in table of physical constants, B-50 
activity coefficients of acids, bases and salts, D-169 
antiferromagnetic materials, properties of, E-121 
aqueous tension of saturated solution, table, E-46 
bead tests, colors, D-129 
boiling point °C, table, B-51—144 
bond length and angles of, F-218—219 
color, B-51—144 
concentrative properties of selected, in varying 
concentration in aqueous solution, D-229—276 
constant humidity, aqueous tension, E-46 
critical pressure and critical temperature, F-89 
crystalline form, table, B-51—144 
density, table, B-S51—144 
density of saturated vapor and liquid of several, E- 
27—33 
dielectric constants, tables, E-55-60 
diffusion data for several, tables, F-61—62 
dilution, heat of, acids, D-117—118 
dipole moments in gas phase, E-63 
dipole moments of solution, E-66 
dissociation constants 
acids in aqueous solution, D-167 
bases in aqueous solution, D-163 
drying agents, efficiency, E-41 
electrolytes, diffusion data, F-62 
emissivity, spectral, of oxides, E-394 
equivalent conductance 
electrolytes in aqueous solution at 25°C, D-169 
hydrohalogen acids in aqueous solution, D-170—173 
far infrared vibrational frequency correlation chart, F- 
255 
formulas, chemical, tables, B-51—144, 231—235 
fusion, heat of, table, B-231—235 
gravimetric factors, table of logarithms, B-139—179 
hazard, airborne, limits of human exposure, D- 
123—128 
heat capacity, acids, table, D-119 
heat of formation, oxides, table, D-45—50 
heat of formation, ions, E-75—79 
heat of fusion, table, B-231—235 
heat of vaporization of several, E-27—33 
index of refraction, of several in aqueous solutions, E- 
387 
index of refraction, table, B-51—144, E-382—383 
inflammability of gases and vapors 
in air, D-122 
in oxygen, D-122 
infrared spectra, chart of characteristic frequencies for 
radicals, F-265 
ionization constants of some acids, D-168 
ionization potentials of molecules, E-75—79 
isomorphs, cubic, diffraction data, E-208—211 
magnetic susceptibility, E-123—128 : 
melting point°C, table, B-51—144, 231—235 
molecular weight, table; B-51—144 
nomenclature, rules, B-27—49 
oxides, heat of formation, table, D-45—50 
physical constants, table, B-51—144 
physical properties, table, B-51—144 
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reagents 
deci-normal solutions, table, D-138—139 
preparation of, D-130—137 
refraction, index of, table, B-51—144, E-347—348 
refractory materials, properties, tables, D-51—58 
secondary electron emission of several, E-380 
semiconductors, properties of, E-102—106 
solubility, table, B-S51—144 
solubility chart, salts, D-145—146 
solubility product of selected, table, B-220 
solutes, surface tension, F-43 
solution, heat of, table, D-118 
specific heat of solid, D-183 
superconductive, critical field data, E-98 
superconductive, critical temperature and crystal 
structures, E-88—96 
superconductive, high critical magnetic-field, critical 
temperatures, E-99—100 
surface tension, liquid halogens, F-38 
surface tension, solutes in water and in organic solvents, 
F-43—44 
surface tension, various liquids, F-46—48 
table, master, of physical properties, B-51—144 
thermal conductivity of some, E-4 
thermodynamic key values of several, D-85—87 
thermodynamic properties 
heat capacity, acids, table, D-119 
heat of formation 
oxides, table, D-45—50 
table of values, D-67—78 
oxides, tables, D-64—66 
table of values, D-67—68 
tables of values for several, E-27—33 
vapor pressure 
depression in aqueous solution due to salts, table, E-1 
greater than | atm, table, D-202—203 


less than 1 atm, table, D-199—202 
viscosity 


gases, table, F-58—61 
liquids, table, F-52—57 
Inositols, natural, see Carbohydrates 
Insolation, definition, F-112 
Insulating materials, thermal conductivity and density, E-5 
Insulators, see also Dielectrics, definition, F-101 
Integrals 
algebraic forms, miscellaneous, A-63—65 
definite, A-90—99 
elementary forms, A-41—42 
exponential forms, A-83—87 
forms involving trigonometric substitutions, A-80 
hyperbolic forms, A-87—90 
logarithmic forms, A-80—83 
tables, use of, A-36—40 
trigonometric functions, forms involving, A-65—77 
trigonometric functions, inverse forms involving, A- 
77—80 
Integration 
techniques, calculus, A-36—40 
thermodynamic equation, D-61 
Intensity of illumination, equation, F-112 
Intensity of magnetization, equation, F-112 
Intensity of radiation, definition, F-112 


Intensity of sound, definition, F-112 
Interaction energy, formula, F-101 
Interfacial tension for several liquids, F-45 
Interference hologram, definition, F-112 
Interference (of waves), definition, F-112 
Interference pattern, definition, F-112 
Interferogram, definition, F-112 
Interferometry (holographic), definition, F-112 
Interionic attraction, definition, F-112 
Interionic repulsion, definition, F-112 
Internal energy, definition and equation, F-112 
International candle, definition, F-115 
International critical tables, bibliographic data, F-359 
International Practical Celsius Temperature Scale 
of 1960, definition, F-112 
International Practical Kelvin Temperature Scale 
of 1960, definition, F-112 
International Practical Temperature Scale—68, primary 
fixed points, F-112 
International system of units 
definitions for important units, F-112 
symbols, F-300 
Inulin, see also Organic compounds 


concentrative properties of, in varying concentration, D- 
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Inverse trigonometric functions, integral forms involving, 
A-77—80 


Iodine (I 53) 

atomic number, B-1, 12 

atomic weight, B-12 

boiling point, B-12 

electronic configuration, B-1 

gravimetric factors, logs of, B-158 

history, B-12 

line spectra of, E-261—263 

melting point, B-12 

production, general methods, B-12 

properties in general, B-12 

properties, specific, see under Elements, Inorganic 

compounds 

specific gravity, B-12 

symbol, B-12 

uses, B-12 

valence, B-12 
Iodine number (value), definition, F-112 
Iodine value 

fats and oils, D-225 

waxes, table, C-769 
Ion, definition, F-112 
Ion atmosphere, definition, F-112 
Ion atmosphere, thickness or average radius of, F-129 
Ion product constant, inorganic substances, table, B-220 
Ion size, definition, F-113 
Ionic equivalent conductance, definition, F-112 
Ionic exchange resins, trade names, properties, 

manufacturers, C-791—793 

Ionic mobility, definition, F-112 
Ionic radii, crystal, of the elements, F-214—215 
Ionic species, transition probabilities, E-352—378 
Ionization, degree of, definition, F-112 
Ionization, definition, F-112 
Ionization constants 
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acids in water, D-168 
amino acids, tables, C-757—760 
deuterium oxide, 10 to 50°C, D-168 
water, 0°C to 60°C, D-168 
Ionization potentials 
definition, F-112—113 
elements, table, E-68—69 
Ionization theory, definition, F-103 
Ionizing particles 
direct, definition, F-101 
indirect, definition, F-111 
Ionizing radiation, definition, F-113 
Ionogens, definition and equation, F-113 
Ionophores, definition, F-113 
Ionosphere, definition, F-113 
Ions, E-67 
air, nature of ions in unpolluted, F-207 
atmospheric electricity, description, F-212 
electrochemical series, D-155—160 
electron affinities, E-67 
equivalent conductances, table, D-169 
heat of formation, table, E-75—79 


list for naming inorganic and organic compounds, B-48 


naming rules in inorganic chemistry, B-33—34 
thermodynamic properties 
inorganic, table of selected, D-67—68 
key values, selected ions and substances, D-85—87 
organic, table of selected, D-78—79 
Ion size or ‘‘ion-size’’ parameter, definition, F-113 
IR, see Infrared 
Iridium (Ir 77) 
atomic number, B-1, 12 
atomic weight, B-12 
boiling point, B-12 
electronic configuration, B-1 
history, B-12 
line spectra of, E-263—264 
melting point, B-12 
price, approximate, B-12 
production, general methods, B-12 
properties in general, B-12 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-12 
symbol, B-12 
uses, B-12 
valence, B-12 
Iron (Fe 26) 
atomic number, B-1, 12 
atomic weight, B-12 
boiling point, B-12 
electronic configuration, B-1 
gravimetric factors, logs of, B-158—159 
history, B-12 
line spectra of, E-264—268 
melting point, B-12 
production, general methods, B-12 
properties in general, B-12 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-12 
symbol, B-12 


transition probabilities, E-360—363 
uses, B-12 
valence, B-12 
Iron wire, cross-section and mass, F-167— 168 
Irradiance 
defining equation for, E-215 
definition, F-113 
symbols and units for, E-215 
Isentropic, definition, F-113 
Isentropic exponents for air, F-13—15 
Isobaric, definition, F-113 
Isobars, definition, F-113 
Isochoric, definition, F-113 
Isoclinic line, definition, F-113 
Isomer, definition, F-113 
Isomerism, definition, F-113 
Isomorphs, cubic, X-ray diffraction data, E-208—211 
Isosynchronous satellite data, F-187 
Isotherm, definition, F-113 
Isothermal, definition, F-113 
Isothermal compressibility, see Compressibility, 
isothermal 
Isotopes 
abundance, % natural, table, B-237—320, E-70—72 
angular momentum, table, B-237—320 
atomic mass, table, B-237—320 
atomic weight, E-70—72 
decay 
energy, table, B-237—320 
mode of, table, B-237—320 
definition of, F-113 
electric quadruple moment, E-70—72 
gamma energies, radionuclides, table, B-322—377 
gamma intensities, radionuclides, table, B-322—377 
lifetime, table, B-237—320 
magnetic moment, E-70—72 
NMR frequency, table, E-70—72 
nuclear magnetic moments, B-237—320 
nuclear spin, table, B-237—320, E-70—72 
particle 
energies, table, B-237—320 
intensities, table, B-237—320 
relative sensitivity for equal number of nuclei, E-70—72 
thermal neutron capture cross section, table, B- 
237—320 
Isotropic, definition, F-113 
IUPAC nomenclature rules 
inorganic chemistry, B-27—49 
inorganic chemistry, index to rules, B-27 
organic chemistry, C-1—44 
organic chemistry, index to rules, C-44—45 
IUPAP recommendations for nomenclature in physics, F- 
285—302 


#factor, definition, F-336 

Jakob modulus, definition, F-336 

Josephson frequency-voltage ratio, value, F-244 
Joule constant, definition, F-113 

Joule cycle, definition, F-113 
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Joule (unit of energy), definition and equation, F-113 
Joule number, definition, F-336 

Joule-Thomson effect, F-113 

Joule’s law, definition and equation, F-113 

Junction, definition, F-113 

Jupiter, physical data for, F-176—191 

Just, or scientific musical scale, E-48 


K 


K and L X-ray absorption edges, elements, E-206 
K lines X-ray 
natural widths, E-207 
radiative transition probabilities, E-203 
K lines, X-ray, radiative transition probabilities for, E-204 
Karman number, definition, F-336 
Kelvin, definition, F-113 
Kelvin, degree, defined value, F-329 
Kelvin (unit of thermodynamic temperature), definition, 
F-113 
Kelvin scale of temperature 
definition, F-113 
International Practical Scale, reference temperatures 
for, F-112 
Kepler’s laws, F-113 
Kerr cell, definition, F-113 
Kerr effect, F-113 
Ketoses, see Carbohydrates 
Key values for thermodynamics, D-85—87 
Kilderkins, conversion factors for, F-319 
Kilo, definition, F-113 
Kilogram, defined value, F-329 
Kilogram, definition, F-114 
Kilometer, definition, F-114 
Kinematic viscosity 
definition, F-114 
units, conversion tables, F-49—50 
Kinetic energy, definition and equation, F-114 
Kinetic energy of rotation, equation, F-104 
Kinetic friction, coefficient of, for various materials, F-23 
Kinetic. theory, expression for pressure, F-114 
Kinetic theory of gases, F-114 
Kirchhoff’s laws for currents, F-114 
Kirchhoff’s laws of radiation, F-114 
Kirpichev number, definition, F-337 
Knoop hardness scale vs. Mohs scale, comparison of 
values, F-24 
Knot, definition, F-114 
Knots, conversion factors for, F-319 
Knudsen number, definition, F-337 
Knudsen number for diffusion, definition, F-342 
Kodak filters, see Wratten filters 
Kohlrausch law of independent migration of ions, F-114 
Kondrat’ev number, definition, F-342 
Kossovich number, definition, F-342 
Kronig number, definition, F-342 
Krypton (Kr 31) 
atomic number, B-1, 12 
atomic weight, B-12 
boiling point, B-12 
density, B-12 


electronic configuration, B-1 
history, B-12—13 
line spectra of, E-268—269 
melting point, B-12 
price, approximate, B-13 
production, general methods, B-12—13 
properties in general, B-12—13 
properties, specific, see under Elements, Inorganic 
compounds 
symbol, B-12 
uses, B-13 
valence, B-12 
Kundt’s law, F-114 
Kurchatovium, see Element 104 
Kutateladze number, definition, F-337 


L lines, X-ray 
natural widths, E-207 
radiative transition probabilities, E-204 
Laboratory reagents, preparation of, D-130—137 
Lactic acid, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
241 
Lactometer, Soxhlet’s, scale units, F-3 
Lactose, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
241—242 
Lagrange group, definition, F-337 
Lagrange number, definition, F-337 
Lambert, definition, F-114 
Lambert’s law of absorption, definition, F-114 
Lambert’s law of absorption, equation, F-90 
Lambert’s law of illumination, definition, F-114 
Lamps, commercial 
lumens, values of initial, table, E-212 
luminance values, E-213 
rated life in hrs., of various, E-212 
Lamps, flame standards, E-214 
Landau damping, definition, F-114 
Langevin function, values for, E-116 
Langley, definition, F-114 
Langmuir probe, definition, F-114 
Lanthanide series, definition, F-114 
Lanthanum (La 57) 
atomic number, B-1, 13 
atomic weight, B-13 
boiling point, B-13 
electronic configuration, B-1 
gravimetric factors, logs of, B-159 
history, B-13 
line spectra of, E-269—270 
melting point, B-13 
price, approximate, B-13 
production, general methods, B-13 
properties in general, B-31 
properties, specific, see under Elements, Inorganic 
compounds, Rare earth metals 
specific gravity, B-13 
symbol, B-13 
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uses, B-13 
valence, B-13 
Lanthanum nitrate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
242 
LaPlace number, definition, F-342 
Laplacian speed of sound, definition and equation, F-114 
Larmor number, definition, F-337 
Laser, C W, definition, F-99 
Laser, definition and equation, F-114 
Laser, pulsed, definition, F-122 
Lasts, conversion factors for, F-320 
Latent heat of fusion, definition, F-110 
Latent heat of vaporization, definition, F-114 
Latitude, 1° conversion to miles at equator and at pole, F- 
200 
Latitude factor, reduction of barometer to sea level, E-42 
Lattice energy 
calculated values, D-88—102 
crystal 
and Madelung constant, F-242 
calculation of, F-242 
definition, F-114 
thermodynamic data, E-346—349 
Lattice parameter 
refractory materials, table, D-51—58 
semiconductors, table, E-102—104 
Lattice spacing, common analysing crystals, E-203 
Laval number, definition, F-337 
Lawrencium (Lr 103) 
atomic number, B-1, 13 
atomic weight, B-13 
electronic configuration, B-1 
history, B-13 
production, general methods, B-13 
properties in general, B-13 
properties, specific, see under Elements 
symbol, B-13 
valence, B-13 
Lead (Pb 82) 
atomic number, B-1, 13 
atomic weight, B-13 
boiling point, B-13 
electronic configuration, B-1 
gravimetric factors, logs of, B-159—160 
history, B-13 
line spectra of, E-270—272 
melting point, B-13 
production, general methods, B-13 
properties in general, B-13 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-13 
symbol, B-13 
uses, B-13 
valence, B-13 
Lead nitrate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
243 
Lead wire materials, physical properties, F-160—161 
Leagues, conversion factors for, F-320 
Least time, Fermat’s principle, definition, F-106 
Lebedev number, definition, F-342 


LeChatelier’s principle, F-114 
Legendre’s equation, method of solution, A-122 
Length, conversion factors for units of, F-307—329 
Length, units of, standards, F-114—115 
Lenses, equations, F-115 
Lenz’s law, F-115 
Leroux number, definition, F-342 
Leverett function, definition, F-337 
Levulose, see Fructose 
Lewis concept 
acids, F-91 
bases, F-94 
Lewis number, definition, F-337 
Lewis number, turbulent, definition, F-342 
Lewis-Semenov number, definition, F-342 
Ligands 
definition, B-31, 42 
in naming compounds, B-42—45 
Light 
conversion factors for units of, F-307—329 
Huygens’ theory of, definition, F-110 
incandescent, reflection coefficients of surfaces, E- 
392—393 
polarized, Kerr effect, F-113 
sources, values of luminance of various, E-213 
speed, in vacuum, F-244 
velocity, in meters per second, F-192 
Light years, conversion factors for, F-320 
Lightning, description of types, F-213 
Lime water, preparation of, D-131 
Limiting equivalent conductance, definition, F-115 
Limiting ionic equivalent conductance, definition, F-114 
Limiting ionic mobility, definition, F-115 
Limiting molar conductance, definition, F-115 
Line of force, definition, F-115 
Line spectra of the elements, E-217—349 
Linear differential equations with constant coefficients, 
solution of, A-105 
Linear equation, method of solution, A-120—121 
Linear expansion, coefficient, see Expansion, linear 
Linear first order equation, method of solution, A-120 
Links, conversion factors for, F-320 
Liquid, definition, F-115 
Liquid baths, low temperature, melting and boiling points, 
D-224 
Liquids, isothermal compressibility of some, F-16—20 
Lissajous figures, definition, F-115 
Liter, defined value, F-329 
Lithium (Li 3) 
atomic number, B-1, 13 
atomic weight, B-13 
boiling point, B-13 
electronic configuration, B-1 
gravimetric factors, logs of, B-160—161 
history, B-13 
line spectra of, E-272 
melting point, B-13 
price, approximate, B-13 
production, general methods, B-13 
properties in general, B-13 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
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specific gravity, B-13 
symbol, B-13 
uses, B-13 
valence, B-13 
Lithium chloride, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
243 
Lithosphere, Earth’s, data, F-197 
Litmus (indicator), preparation of, D-134 
Lock number, definition, F-332 
Loga, see Logarithm, Base a 
Logarithmic forms, integrals, A-30—83 
Logarithms 
common 
decimal fractions, four-place mantissas, table, A-3—4 
four-place mantissas, Table, A-1—2 
conversion of (Logiox) to (RT Log.x), in calories, table, 
F-329 
definition and equations, F-115 
equilibrium constant, inorganic and organic 
compounds, D-67—79 
equilibrium constant of formation, alkane 
hydrocarbons, D-103—116 
gravimetric factors, of selected compounds, B-145—179 
hyperbolic functions and their common, A-16—23 
natural 
tables, 0 to 999, A-5—8 
Logarithms, Briggsian, see Logarithms, common 
Logarithms, Naperian, see Logarithms, natural 
Longitude of ascending node, planets and satellites, F-177 
Longitude of Perhelion, planets and their satellites, F-177 
Longitudinal wave energy, definition, F-115 
Loop, definition, F-127 
Lorentz number, definition, F-337 
Loschmidt’s number, F-115 
Loudness, definition, F-115 
Low temperatures 
Debye-Sommerfeld equation, constants for metals and 
several other substances, D-185 
emissivity, total, of paints and metals, E-392—393 
enthalpy, some metals, tables, D-183—185 
gases, cryogenic properties of, B-388 
liquid baths, boiling and melting points, D-224 
low boiling elements, boiling and triple points °K, D- 
190 
nitrogen, viscosity and thermal conductivity at cryogenic 
temperatures, B-389 
parahydrogen, fixed points and phase equilibrium 
boundaries, F-82 
parahydrogen, liquid, dielectric constants table, E-62 
specific heat, some metals, tables, D-183—185 
Luikov number, definition, F-337 
Lukomskii number, definition, F-337 
Lumen 
conversion factors for, E-216 
definition, F-115 
Luminance 
defining equation for, E-216 
symbols and units for, E-216 
values for various light sources, E-213 
Luminescence, definition, F-115 
Luminous density 


defining equation for, E-216 

symbols and units for, E-216 
Luminous efficacy 

defining equation for, E-216 

symbols and units for, E-216 
Luminous efficiency 

defining equation for, E-216 

symbols and units for, E-216 
Luminous energy 

defining equation for, E-216 

definition, F-115 

symbols and units for, E-216 
Luminous exitance 

defining equation for, E-216 

symbols and units for, E-216 
Luminous flux 

defining equation for, E-216 

definition, F-115 

symbols and units for, E-216 
Luminous intensity 

defining equations for, E-216 

definition, F-115 

symbols and units for, E-216 
Lunar inequality, constant, F-192 
Lunar rocks, general description, B-2—3 
Lundquist number, definition, F-337 
Lutetium (Lu 71) 

atomic number, B-1, 13 

atomic weight, B-13 

boiling point, B-13 

electronic configuration, B-1 

gravimetric factors, logs of, B-161 

history, B-13 

line spectra of, E-272—274 

melting point, B-13 

price, approximate, B-13 

production, general methods, B-13 

properties in general, B-13—14 

properties, specific, see under Elements, Inorganic 

compounds, Rare earth metals 

specific gravity, B-13 

symbol, B-13 

uses, B-13—14 

valence, B-13 
Lux 

conversion factors for, E-216 

definition, F-115 
Lyashchenko number, definition, F-337 
Lykoudis number, definition, F-337 
Lykov number, definition, F-337 


M 


Mach number, definition, F-337 
Mach number, magnetic, definition, F-337 
Machine, simple, definition and equations, F-126 
Madelung constant and crystal lattice energy, F-242 
Magnesia mixture, preparation of, D-134 
Magnesium (Mg 12) 

atomic number, B-1, 14 

atomic weight, B-14 
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boiling point, B-14 
electronic configuration, B-1 
gravimetric factors, logs of, B-161—162 
history, B-14 
line spectra of, E-274—275 
melting point, B-14 
production, general methods, B-14 
properties in general, B-14 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-14 
symbol, B-14 
transition probabilities, E-363—364 
uses, B-14 
valence, B-14 
Magnesium chloride, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
244 
Magnesium sulfate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
244 
Magnet, couple acting on, equations, F-99 
Magnetic alloys, see Alloys, commercial magnetic 
Magnetic anisotropy, definition, F-115—116 
Magnetic domains, definition, F-116 
Magnetic field due to current, equations, F-116 
Magnetic field due to a magnet, equations, F-116 
Magnetic field intensity, definition, F-116 
Magnetic flux, definition, F-116 
Magnetic flux, Maxwell’s rule for, F-117 
Magnetic flux quantum, value, F-244 
Magnetic force parameter, definition, F-337 
Magnetic induction, definition and equations, F-116 
Magnetic materials 
alloys, properties of commercial, E-117—120, 122—123 
antiferromagnetic compounds, properties, E-121 
ferromagnetic elements 
curie points, E-121 
saturation constants, E-121 
iron, high purity, initial permeability, E-122 
steel, high silicon transformer, magnetic properties, E- 
122 
steel, ordinary transformer, magnetic properties, E-122 
Magnetic moment, see also Magnetic susceptibility 
antiferromagnetic compounds, E-121 
definition, F-116 
electron, value, F-245 
equation, F-116 
isotopes, table, E-70—72 
magnet, equation, F-116 
muon, value, F-245 
proton, in Bohr magnetons, F-245 
proton, value, F-245 
ratio electron to proton, value, F-245 
Magnetic number, definition, F-342 
Magnetic permeability, definition, F-116 
Magnetic pole, definition, F-116 
Magnetic poles, force between two, equation, F-107 
Magnetic potential, definition, F-116 
Magnetic pressure number, definition, F-337 
Magnetic reluctance, definition, F-124 
Magnetic resonance frequencies, isotopes, table, E-70—72 


Magnetic rotary power 
equation for, F-125 
organic compounds, table, E-413—415 
Magnetic susceptibility 
definition, F-128 
elements, E-123—128 
inorganic compounds, E-123—128 
organic compounds, E-128—136 
Magnetism 
intensity of, definition, F-112 
quantity of, definition, F-122 
surface density of, definition, F-128 
Magnetism and electricity 
CGS system of units, F-299—302 
conversion factors, table, F-307—329 
dimensionless groups, identification tables, F-344 
MKSA system of units, F-206—209 
symbols used, F-293 
systems of quantities and units, F-300—302 
Magnetization 
hard and easy directions of, F-115 
intensity of, Curie’s law, equation, F-99 
intensity of, equation, F-112 
Magnetizing force, magnetic alloys, F-107 
Magnetomotive force, definition, F-116 
Magneton, Bohr, value, F-245 
Magneton, nuclear, value, F-245 
Magnetostriction, definition, F-116 
Magnets, action of one on another, equations, F-129 
Magnifying power, definition, F-116 
Maievskii number, definition, F-337 
Maltose, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
244—245 
Maltose hydrate, see also Organic compounds 
index of refraction, solutions at 20°C and 25°C, table, 
E-389 
Manganese (Mn 25) 
atomic number, B-1, 14 
atomic weight, B-14 
boiling point, B-14 
electronic configuration, B-1 
gravimetric factors, logs of, B-162—163 
history, B-14 
line spectra of, E-275—276 
melting point, B-14 
production, general methods, B-14 
properties in general, B-14 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-14 
symbol, B-14 
transition probabilities, E-364—365 
uses, B-14 
valence, B-14 
Manganous sulfate, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
245 


Mannitol, see also Organic compounds 


concentrative properties of, in varying concentration, D- 
245—246 


Mantissas for common logarithms 
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four-place, table, A-1—2 
Mantissas for common logarithms of decimal fractions, 
four-place A-3—4 
Manufacturers 
ionic exchange resins, C-791—793 
plastics, C-773—779 
Marangoni number, definition, F-337 
Margoulis number, definition, F-338 
Marme’s reagent, preparation of, D-134 
Marquis’ reagent, preparation of, D-134 
Mars, physical data for, F-176—187 
Maser, definition, F-116 
Mass 
atomic, see Atomic mass 
atmosphere, Earth’s, F-198 
biosphere, Earth’s, F-198 
definition and units, F-116—117 
Earth, F-193—196 
hydrosphere, Earth’s, F-197 
lithosphere, Earth’s, F-197 
planets, their satellites and some asteroids, kg, F-176 
Mass absorption, definition, F-90 
Mass action, law of, F-117 
Mass and weight, definition, F-117 
Mass attenuation coefficients 
air, E-146 
aluminum oxide, E-145 
animal proteins, E-146 
gases, E-144—146 
plastics, E-144—146 
quartz, E-145 
sterate, E-146 
Mass by weighing on a balance with unequal arms, 
equation, F-117 
Mass conductivity, definition, F-98 
Mass defect, definition, F-117 
Mass number, definition, F-117 
Mass spectra, projects yielding data, F-356 
Mass transfer, dimensionless groups for, F-346 
Mass-energy equivalence, definition, F-117 
Mass, pound, definition, F-121 
Mass, virtual, definition, F-131 
Mathematical constants, A-128 
Mathematical operations, nomenclature for, in physics, F- 
286—288 
Mathematical symbols, physics, recommended, F-296 
Maximum work, Berthelot’s principle, F-94 
Maxwell, definition, F-117 
Maxwell’s rule, F-117 
Mayer’s reagent, preparation of, D-134 
McAdams group, definition, F-337 
Mean free path, Earth’s atmosphere, elevations to 160 
km., F-204 
Mean free path, molecules for several gases, F-211 
Mean free path vs. altitude, graph, F-210 
Mean molecular weight vs. altitude, graph, F-209 
Mean particle speed vs. altitude, graph, F-211 
Measure and weight 
conversion factors used in, table, F-307—329 
units 
abbreviations of commonly used, F-306 
spelling and symbols, F-285 


Mechanical advantage, definition, F-126 
Mechanical equivalent of heat, definition, F-117 
Mechanical properties 
metals and alloys, D-187—188 
plastics, commercial, table, C-781—790 
tensile strength, metals used as conductors, E-85 
whiskers, F-84 
Mechanics 
dimensionless groups, F-344 
MKS system of units, F-299 
symbols used in, F-291 
units, conversion factors, F-307—329 
Mega, definition, F-117 
Megabarye, unit of pressure, definition, F-116 
Melting point 
carbohydrates, table, C-761—768 
elements, table, B-2—27 
elements °C, table, D-190 
fats and oils, D-180 
glass sealing and lead wire materials, F-160—161 
index to organic compounds, table, C-645—657 
inorganic compounds, table, B-51—144, 231—235 
low temperature liquid baths, D-224 
metals and alloys, commercial, C-177—178 
metals, mixture, D-186 
organic compounds, table, C-81—548 
organometallic compounds, table, C-686—721 
rare earth metals, table, B-221 
refractory materials, table, D-51—58 
semiconductors, table, E-102—104 
steroid hormones and synthetics, C-741—756 
waxes, table, C-769 
Mendelevium (Md 101) 
atomic number, B-1, 14 
atomic weight, B-14 
electronic configuration, B-1 
history, B-14 
production, general methods, B-14 
properties in general, B-14 
properties, specific, see under Elements 
symbol, B-14 
valence, B-14 
Mercury (Hg 80) 
atomic number, B-1, 14 
atomic weight, B-14 
boiling point, B-14 
compressibility, isothermal, of liquid, F-17 
density and volume — 10°C to 360°C, F-6 
electronic configuration, B-1 
gravimetric factors, logs of, B-163 
heat capacity, D-175 
history, B-14 
line spectra of, E-276—277 
melting point, B-14 
production, general methods, B-14 
properties in general, B-14 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-14 
symbol, B-14 
uses, B-14 
valence, B-14 
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Mercury, planet, physical data for, F-176—187 
Merkel number, definition, F-338 
Meson, definition, F-117 
Meson table, F-272—276 
Metallic elements, definition, F-117 
Metallic hydrogen, B-11 
Metals, see also Alloys, Elements, Inorganic compounds 
absorption coefficient of solar radiation, for several, E- 
392— 393 
alkali, electrical resistivity, table, F-172 
alloys, low melting points, composition, F-24 
alloys, magnetic, properties of, E-117—120 
atomic heat of tungsten, E-394 
boiling point, pure metals, D-189 
conductors, properties of, E-85 
Debye—Sommerfield equation, constants for some 
substances, D-185 


diffusion data, radioactive tracers, metals into metals, F- 


63—71 
elasticity, modules, of commercial, D-187—188 
electron emmission of tungsten, table, E-394 
emissivity of, 392—393 
spectral, oxidized and unoxidized metals, E-394 
total, of several at low temperatures, E-392—393 
total, of some metals and alloys, E-392—393 
tungsten, tables, E-381, 394 
enthalpy, low temperatures, table, D-183—185 
evaporation of tungsten, table, E-394 
friction, coefficient of 
kinetic, for brass on ice, F-23 
static, for steel and several other metals, F-21—23 
glass sealing and lead wire materials composition and 
physical properties, F-160—161 
hardness data for several, F-24 
heat of fusion, latent, pure metals, table, D-189 
hydrogen, metallic form thought possible, B-11 
linear expansion, coefficient 
commercial, table, D-187—188 
pure, table, D-189 
melting point, approximate, of commercial, D-187—188 
melting points of conductors, E-85 
melting points of mixtures of, D-186 
platinum wire, mass of, F-164 
properties, misc. of commercial, D-187—188 
reflection coefficient of some, E-392—393 
resistivity, electrical, of commercial, D-187—188 
resistivity of tungsten, table, E-394 
solders, properties, tables, F-172—174 
specific gravity of commercial, D-187—188 
specific heat 
elements at 25°C, table, D-181—182 
low temperatures, D-183—185 
pure, table, D-189 
steel, composition, standard types of stainless and heat 
resisting, F-157—158 
steel, transformer, permeability, E-122 
superconductive, high critical magnetic-field, critical 
temperature, E-99—100 
superconductive compounds and alloys, critical field 
data, E-98 
superconductive compounds and alloys critical 
temperature and crystal structures, E-88—98 


thermal conductivity 
commercial, table, D-187—188 
pure, table, D-189 
pure, table, D-189 
several metals, E-10 
thermal expansion of tungsten, table, E-394 
vapor pressure of tungsten, table, E-394 
velocity of sound in various, E-47 
viscosity, absolute, liquid sodium and liquid potassium, 
F-84 
wire tables, F-162—170 
Metamagnetic materials, definition, F-117 
Metavanadates, lattice energy, D-100 
Meteorological-data, F-204—213 
Meter 
definition, F-117 
standard value of, F-115 
Methane, cryogenic properties, B-388 
Methanol, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
246 
Method of mixtures for specific heat, F-127 
Methyl alcohol, see Methanol 
Methyl orange indicator 
color change, D-150 
PH range, approximate, D-150 
preparation, D-134, 150 
Methyl red indicator, preparation of, D-134 
Metric units, conversion factors table, F-307—329 
Mev, definition, F-117 
Meyer values, mean free path, for several gases, F-211 
Mho, unit of conductance, definition, F-98 
Micro, definition, F-117 
Micron, definition, F-115 
Microwave and infrared spectra, projects yielding data, F- 
354—356 
Mie scattering, definition, F-117 
Milli, definition, F-117 
Millon’s reagent, preparation of, D-135 
Mils—radians—degrees, conversion table, A-30 
Mineralogical projects yielding data, F-352 
Minerals, see also Inorganic compounds, Isotopes, 
Elements 
abbreviations used in physical constants table, B-180 
berthollide 
definition, B-36 
naming rules, B-36 
chemical composition of some rocks, F-200 
chemical formulae, table, B-181—185 
color, table, B-181—185 
crystal system, table, B-186—219 
crystalline form, table, B-181—185, 186—218 
density 
insulating materials, E-5 
table of values, F-1 
dissociation pressure of calcium carbonate, 550 to 
1241°C, F-89 
friction, coefficient of, of several, F-21 
hardness, table, B-181—185 
hardness data for several, F-24 
heat capacity 
rocks, several, E-16 
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rock forming, B-219 
index of refraction 
fused quartz, table, E-387 
several minerals, E-386 
table of values, B-181—185 
lattice spacing, common analysing crystals, E-203 
lunar rocks, general information, B-3 
mass attenuation coefficients of some, E-145—146 
molar volume, table, B-186—219 
names, synonyms, B-180 
naming rules, B-36 
oxides 
inorganic, heat of formation of, table, D-45—S0O 
thermodynamic properties of, D-64—66 
pigments, physical properties of, F-85—87 
polymorphism, in naming crystals, B-47 
polymorphism, nomenclature rules, B-47 
quartz, clear fused, physical constants for, F-80 
semiconductors, properties of, E-102—106 
separation, heavy liquids for, E-382 
space group, table, B-186—219 
specific gravity, table, B-181—185 
specific rotation, quartz, table, E-249 
structure type, table, B-186—219 
thermal conductivity 
building materials, E-5 
dielectric crystals, E-4 
insulating materials, E-5 
rocks, E-16 
transmissibility for radiation, quartz and fluorite, E-410 
transparency for infra-red of rock salt, sylvine and 
fluorite, E-409 
whiskers, mechanical and physical properties, F-84 
X-ray crystallographic data, B-186—219 
X-ray density, table, B-186—219 
X-ray diffraction data for cubic isomorphs, E- 
208—211 
Minims, conversion factors for, F-323 
Minimum deviation, definition, F-117 
Miniovich number, definition, F-338 
Minute of arc, definition, F-117 
Minutes and seconds to decimal parts of a degree, 
conversion table, A-31 
Minutes to radians, conversion table, A-30 
Mirrors, spherical, equations, F-127 
Miscibility, organic solvent pairs, C-736—738 
Mixed indicator, preparation of, D-135 
Mixtures, definition, F-117 
Mixtures, method of, in calorimetry, equation, F-126 
MKS system of units, F-299 
MKSA system of units, F-287—290, 299—302 
Mobility, ionic, definition, F-112 
Moderator, definition, F-117 
Modified index of refraction, definition and equations, F- 
117 
Modulus of elasticity, see also Elastic modulus 
definition, F-117 
dimensionless groups for, F-340 
Modulus of rigidity, equation, F-103 
Modulus of volume elasticity, see Bulk modulus 
Moen and Washburn wire gauge, F-162 
Mohs hardness scale, F-24 


Mohs hardness scale vs. Knoop scale, comparison of 
values, F-24 
Moire patterns, definition, F-117 
Mol volume, definition, F-118 
Molal solution, definition, F-117 
Molality, conversion to, D-154, 227 
Molality, standard aqueous buffer solution, at 25°C, D- 
147 
Molar concentration 
inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
Molar conductance 
conversion to, D-227 
definition, F-117 
limiting, definition, F-115 
Molar gas constant, value, F-245 
Molar heat capacity, definition, F-109 
Molar refraction 
calculation method for organic compounds, E-386 
definition, E-386 
Molar solution, definition, F-117 
Molar volume, ideal gas, value, F-245 
Molar volume, minerals, table, B-186—219 
Molar-attraction constants at 298°K for some organic 
groups, C-732—733 
Molarity 
buffer solutions, standard aqueous, at 25°C, D-147 
some inorganic acids and bases, D-168 
Mole 
definition, F-117 
definition for chemical and molecular physics, F-300 
Mole fraction, conversion formulas, D-154 
Molecular bonds, infrared correlation charts, F-247—255 
Molecular conductivity, definition, F-98 
Molecular constants, tables, F-211 
Molecular depression of the freezing point, D-191 
Molecular elevation of boiling point, substances in various 
solvents, D-191 
Molecular formula, definition, B-30 
Molecular frequency standard, definition, F-108 
Molecular physics, symbols used in, F-292 
Molecular rotary power, definition, F-125 
Molecular spectroscopy, recommended symbols for, F-295 
Molecular volume, definition, F-117 
Molecular weight 
air, 300 to 2800°K at 20, 30 and 40 atm, F-13—15 
definition, F-118 
inorganic compounds, table, B-51—144 
organic compounds, table, C-81—548 
organometallic compounds, table, C-686—721 
oxidation and reduction reagents, table, D-139 
refractory materials, table, D-51—58 
salts and other reagents, table, D-138 
Molecules 
angle values, F-218—219 
bond lengths, F-216—219 
bond strengths in diatomic, F-220—229 
bond strengths in polyatomic, F-231—237 
bond strengths of some organic, F-241 
definition, F-118 
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dipole moments of, in gas phase, E-63 
electron affinities, E-67 
ionization potentials, E-75—79 
Molisch’s reagent, preparation of, D-135 
Molybdenum (Mo 42) 
atomic number, B-1, 14 
atomic weight, B-14 
boiling point, B-14 
electronic configuration, B-1 
gravimetric factors, logs of, B-163—164 
history, B-14 
line spectra of, E-277—280 
melting point, B-14 
price, approximate, B-14 
production, general methods, B-14 
properties in general, B-14 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-14 
symbol, B-14 
uses, B-14 
valence, B-14 
Moment of force, definition, F-118 
Moment of inertia, definition and equations, F-118 
Moment of inertia, of earth, F-195 
Moment of momentum, see Angular momentum 
Momentum, definition and equations, F-118 
Mondt number, definition, F-338 
Monochromatic emissive power, definition, F-118 
Monochromatic (source), definition, F-118 
Monocyclic hydrocarbons, nomenclature, C-8—11 
Monosaccharides, natural, see Carbohydrates 
Monotropic, definition, F-118 
Month, sidereal, definition, F-126 
Moon, Earth’s, see also Satellites of the planets 
luminance, value from Earth’s surface, E-213 
lunar inequality, constant, F-192 
sidereal mean motion, F-192 
sine parrallax, constant, F-192 
Moons of the planets, physical data, see Satellites of the 
planets 
Mosley’s law, definition, F-118 
Motion, laws of, see Newton’s law of motion 
Multiple proportions, law of, definition, F-118 
Multivally semiconductors, data on conduction bands, E- 
106 
Muon g-factor, value, F-244 
Muon mass to electron mass, ratio, value of, F-236 
Muon moment to proton moment, ratio, value of F-245 
Muon rest mass, value, F-244 
Musical scales 
chromatic, equal tempered 
American standard pitch, E-48 
International pitch, E-48 
scientific, or just scale, E-48 
Mutual inductance, definition, F-111 


N 


Naming of compounds, see Nomenclature 


Nano, definition, F-118 

Naperian logarithms, see Logarithms, natural 

National Academy of Sciences Publications, sources of 

critical data, F-348—359 

National Bureau of Standards 
abbreviations for units of weight and measure, F-306 
publications of data, partial list, F-360—369 
spelling and symbols for units of weight and measure, 


F-285 
National Standard Reference Data System, publications, 
F-360—370 


Natural logarithms, see Logarithms, natural 
Natural trigonometric functions, for angles in n radians, 
sine, tangent, cotangent, cosine, A-27 
Natural trigonometric functions for angles in x radians, 
sine, cosine, tangent, cotangent, A-24—25 
Natural trigonometric functions, secants and cosecants for 
angles in radians, A-26 
Naze number, definition, F-338 
Neel point, definition, F-118 
Neel temperature, antiferromagnetic compounds, E-121 
Negatron, definition, F-118 
Neodymium (Nd 60) 
atomic number, B-1, 14 
atomic weight, B-14 
boiling point, B-14 
electronic configuration, B-1 
gravimetric factors, logs of, B-164 
history, B-14—15 
line spectra of, E-280—282 
melting point, B-14 
price, approximate, B-15 
production, general methods, B-15 
properties in general, B-14—15 
properties, specific, see under Elements, Inorganic 
compounds, Rare earth metals 
specific gravity, B-14 
symbol, B-14 
uses, B-15 
valence, B-14 
Neon (Ne 10) 
atomic number, B-1, 15 
atomic weight, B-15 
boiling point, B-15 
density, B-15 
electronic confjguration, B-1 
history, B-15 
line spectra of, E-282—283 
melting point, B-15 
price, approximate, B-15 
production, general methods, B-15 
properties in general, B-15 
properties, specific, see under Elements, Inorganic 
compounds, Gases 
symbol, B-15 
transition probabilities, E-367—369 
uses, B-15 
valence, B-15 
Neptunium (Np 93) 
atomic number, B-1, 15 
atomic weight, B-15 
boiling point, B-15 
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electronic configuration, B-1 
history, B-15 
line spectra of, E-283 
melting point, B-15 
price, approximate, B-15 
production, general methods, B-15 
properties in general, B-15 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-15 
symbol, B-15 
uses, B-15 
valence, B-15 
Nernst effect, F-118 
Nessler’s reagent, preparation of, D-135 
Neutralization, definition, F-118 
Neutrino, definition, F-118 
Neutron, definition, F-118 
Neutron Compton wavelength, value, F-245 
Neutron rest mass, value, F-244 
Neutrons, delayed, definition, F-100 
Newton, definition, F-118 
Newton inertial force group, definition, F-338 
Newton’s law of cooling, F-118 
Newton’s law of motion, F-118 
Newton number, definition, F-338 
Newtonian speed of sound, definition and equation, F-118 
Newtonian telescope, definition, F-118 
Newtons, conversion factors for, F-323 
Nickel (Ni 28) 
atomic number, B-1, 15 
atomic weight, B-15 
boiling point, B-15 
electronic configuration, B-1 
gravimetric factors, logs of, B-164 
history, B-15 
line spectra of, E-283—284 
melting point, B-15 
production, general methods, B-15 
properties in general, B-15 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-15 
symbol, B-15 
transition probabilities, E-369—370 
uses, B-15 
valence, B-15 
Nickel sulfate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
247 
Niobium (Nb 41) 
atomic number, B-1, 15 
atomic weight, B-15 
boiling point, B-15 
electronic configuration, B-1 
gravimetric factors, logs of, B-158 
history, B-15 
line spectra of, E-284—286 
melting point, B-15 
price, approximate, B-15 
production, general methods, B-15 
properties in general, B-15 


properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-15 
symbol, B-15 
uses, B-15 
valence, B-15 
Nitric acid, see also Inorganic compounds concentrative 
properties of, in varying concentration, D-247 
Nitrides, lattice energy, D-95—96 
Nitrites, lattice energy, D-96 
Nitrogen (N 7) 
atomic number, B-1, 15 
atomic weight, B-15 
boiling point, B-15 
density, B-15 
electronic configuration, B-1 
gravimetric factors, logs of, B-164—166 
history, B-15 
line spectra of, E-286—287 
melting point, B-15 
price, approximate, B-16 
production, general methods, B-15—16 
properties in general, B-15—16 
properties, specific, see under Elements, Inorganic 
compounds, Gases 
specific gravity, B-15 
symbol, B-15 
transition probabilities, E-365—367 
uses, B-16 
valence, B-15 
Nitron (solution), preparation of, D-135 
NMR 
isotopes, table, E-70—72 


spectra index, Sadtler, organic compounds, C-665—685 
spectral positions for hydrogen in organic structures, F- 


266 

Nobelium (No 102) 

atomic number, B-1, 16 

atomic weight, B-16 

electronic configuration, B-1 

history, B-16 

production, general methods, B-16 

properties in general, B-16 

properties, specific, see under Elements 

symbol, B-16 

valence, B-16 
Nodal points, definition, F-118 
Nodes, definition, F-323 
Noggins, conversion factors for, F-323 
Nomenclature 

dimensionless groups, F-330 

inorganic chemistry, rules, B-28—49 

organic chemistry, index to rules, C-44—45 

organic chemistry, rules, C-1—44 

prefix names, list of substituents, C-46—55 

physics, symbols and units, F-285—302 
Noncondensable gas, definition, F-118 
Non-conductors, sea also Dielectrics, definition, F-101 
Nonhomogeneous equation, method of solution, A-121 
Non-metallic elements, definition, F-117 
Normal atmosphere, definition and equations, F-118 
Normal probability function, A-127 
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Normal salt, definition, F-119 
Normal solution, definition, F-119 
Nuclear atom, definition, F-119 
Nuclear cross section, definition and equation, F-119 
Nuclear fusion, definition, F-108 
Nuclear isomers, definition, F-119 
Nuclear magnetic resonance, see NMR 
Nuclear magneton, converson factor, F-246 
Nuclear magneton, value, F-245 
Nuclear magnetron, definition, F-119 
Nuclear properties projects yielding critical data, F- 
352—-353 
Nuclear reaction, notation for, F-290 
Nuclear spin, isotopes, table, B-237—320, E-70—72 
Nuclear x-rays, see Gamma rays 
Nucleon, definition, F-119 
Nucleus, definition, F-119 
Nuclide, see also Isotopes 
abundance, % natural, table, B-237—320, E-70—72 
angular momentum, table, B-237—320 
atomic mass, table, B-237—320 
atomic weight, E-70—72 
decay 
energy, table, B-237—320 
mode of, table, B-237—320 
definition, F-119 
electric quadruple moment, E-70—72 
gamma energies, radionuclides, table, B-322—377 
gamma intensities, radionuclides, table, B-322—377 
lifetime, table, B-237—320 
magnetic moment, E-70—72 
NMR frequency, table, E-70—72 
notation for, F-288, 290 
nuclear magnetic moments, B-237—320 
nuclear spin, table, B-277—320, E-70—72 
particle 
energies, table, B-237—320 
intensities, table, B-237—320 


relative sensitivity for equal number of nuclei, E-70—72 


thermal neutron capture 
cross section, table, B-237—320 

Number, mass, definition, F-117 
Numerical aperture, definition, F-119 
Nusselt film thickness group, definition, F-338 
Nusselt number, definition, F-119, 338 
Nusselt number, electrical, definition, F-341 
Nutation, constant (1900), F-192 
Nylander’s solution, preparation of, D-136 


O 


Obermayer’s reagent, preparation of, D-136 
Objective, definition, F-119 
Object wave, definition, F-119 
Oblateness, see Ellipticity 
Occupational exposure to radionuclides, recommended 
permissible limits, B-378 
Oceans 
area of world, value for, F-197 
depth, mean, of world, F-197 
Ocvirk number, definition, F-338 


Oersted, definition, F-119 
Oersted, unit field intensity, definition, F-116 
Ohm 
definition, F-119, 124 
international, definition, F-124 
legal, definition, F-124 
Ohm’s law, F-119 
Ohnesorge number, definition, F-338 
Oils, see Fats and oils; Organic compounds 
Oleometer, scale units, F-3 
Opacity, definition, F-120 
Optical correlation, definition, F-119 
Optical density, conversion to transparency, table, E- 
415—417 
Optical path length, definition, F-119 
Optical pyrometer, definition, F-119 
Optical rotation, see also Specific rotation 
acids and bases, E-249 
sugars, C-761—768 
Optical thickness, definition and equation, F-119 
Optics, aberration, definition, F-90 
Order (of a bright fringe), definition, F-119 
Order (of a dark fringe), definition, F-119 
Organ pipes, equations, F-119 
Organic chemistry 
nomenclature 
abbreviations used in table of physical constants, C- 
80 
comparison with rules for inorganic chemistry, B-35 
index to IUPAC rule numbers, C-44—45 
IUPAC rules, C-1—44 
symbols used in table of physical constants, C-80 
Organic compounds, see also Gases. See also the specific 
compound and the specific property 
azeotropes, tables, D-1—44 
amino acids, properties, tables, C-757—760 
boiling point 
correction to standard pressure, table, D-192—193 
index to organic compounds, C-658—664 
table of physical constants, C-81—548 
bond lengths and angles, F-219 
carbohydrates 
melting point, C-761—768 
specific rotation, C-761—768 
color, table, C-81—548 
compressibility, isothermal, of some liquids, F-16—20 
concentrative properties of selected,in varying 
concentration in aqueous solution, D-229—276 
critical pressure and critical temperature, F-88—89 
crystalline form, table, C-81—548 
density, table, C-81—548 : 
diamagnetic susceptibilities 
indexed by chemical formula, E-133—136 
indexed by compound name, E-128—133 
dielectric constants, tables, E-55—60 
diffusion data for several, tables, F-61—62 
dipole moments, amino acid esters, amides and 
hormones, E-66 
dipole moments in gas phase, E-63—65 
dissociation constants 
acids, in aqueous solution, D-164—165 
bases, in aqueous solution, D-161—163 
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Faraday effect, formulas involving, E-250 

fluorocarbon refrigerants, physical properties of, E- 
34—35 

formula index, C-615—644 

formulas, chemical, table, C-81—548 

gravimetric factors, logs, selected compounds, B- 


145—179 
hazard, airborne, limits of human exposure, D- 
123—128 


heat capacity 
gases at 300° and 800°K, table, D-178—180 
liquids and vapors at 25°C, table, D-176—177 
heat of combustion, table, D-205—210, D-283—288 
heat of formation, calculation of, D-288 
heat of formation, ions, E-75—79 
heat of fusion, table, C-724—726 
heats of vaporization, table, C-727—731 
heterocyclic compounds 
chemical abstracts method of nomenclature, C-41—42 
naming, rules, C-33—44 
Stelzner method of nomenclature, C-40—41 
hydrocarbons 
alkane, thermodynamic properties, D-103—116 
naming, rules, C-1—44 
spiro union, definition, C-23 
von Baeyer notation, C-18 
index of refraction 
ascending values, index to organic compounds, E- 
384—385 
table of physical constants, C-81—548 
table of values, E-382—383 
indicators 
acid base, preparation, color change, pH, D-150—151 
fluorescent, pH change, color change, D-152—153 
preparation, D-150—151 
inflammability of gases and vapors 
in air, D-122 
in oxygen, D-122 
infrared correlation charts, F-247—255 
infrared spectra, characteristic frequencies, F-256 
infrared spectra index, Sadtler, C-665—685 
interfacial tension of several, F-45 
ionic exchange resins, C-791—793 
ionization constants of some acids, D-168 
ionization potentials of molecules, E-75—79 
magnetic rotary power, tables, E-413—415 
manufacturers 
ionic exchange resins, C-791—793 
plastics, C-773—779 
index to organic compounds, C-645—657 
table of physical constants, C-81—548 
miscibility, solvent pairs, C-736—738 
molar attraction constants for several groups, C- 
732—733 
molecular weights, table, C-81—548 
NMR spectra index, Sadtler, C-665—685 
NMR spectral positions for hydrogen, F-266 
nomenclature 
IUPAC rules, C-1—44 
IUPAC rules, index to, C-44—45 
prefix names, list of substituents, C-46—55 
rules used in physical contents tables, C-62—64 


optical rotation of some acids and bases, E-412 
physical constants, table, C-81—548 
plastics, commercial, properties, C-781—790 
properties, physical, master table 
explanation of table, C-59—80 
table, C-81—548 
plastics, trade names, manufacturers, C-773—779 
reagents and indicators 
application in analytical determination, D-140—143 
deci-normal solutions, table, D-138—139 
preparation of, D-130—137 
refrigerants, common, miscellaneous properties of, E-37 
refrigerants, fluorocarbon, physical properties of, E- 
34—35 
resins, ionic exchange, properties, C-791—793 
ring compounds, numbering system, list, C-56—58 
rotation, specific, table, C-81—548 
Sadtler standard spectra index, C-665—685 
solubility in various solvents, table, C-81—548 
solubility parameters, tables, C-732—735 
solvent pairs, miscibility data, C-736—738 
specific gravity 
table of physical constants, C-81—548 
specific rotation, table, C-81—548 
specific rotation of several, E-283 
steroid hormones, definition, properties, C-739—756 
structural formula, index to organic compounds, C- 
615—644 
structural formulas, table, C-549—614 
sublimation data, C-722—723 
surface tension in water and in organic solvents, F- 


43—44 
surface tension of methyl alcohol and ethy! alcohol, F- 
44—45 


surface tension of various liquids, F-46—48 
synonyms, names, table, C-81—548 
thermal conductivity, table, E-4 
thermal conductivity of certain liquids, E-11 
thermodynamic properties, hydrocarbons, table, D- 
82—84 
thermodynamic properties, table, D-78—79 
thermodynamic properties of several, E-31—33 
UV spectra, main maxima, table, C-81—548 
UV spectra index, Sadtler, C-665—685 
Van der Waals’ constants for gases, table, D-194 
vapor pressure 
greater than | atm, table, D-217—219 
less than 1 atm, table, D-203—216 
velocity of sound in various, E-47 
Verdet constant for magnetic rotary power, table, E- 
413—418 
viscosity 
gases, table, F-5S8—61 
liquids, table, F-S2—57 
von Baeyer notation for bridged hydrocarbons, C-18 
waxes, properties, table, C-769 
Organic molecules, bond strengths of some, F-241 
Organo-metallic compounds 
boiling point, °C, C-686—721 
color, table, C-686—721 
crystalline form, table, C-686—721 
density, C-686—721 


I-39 


dipole moments of solution, E-66 
formula, chemical, table, C-686—721 
index of refraction, C-686—721 
infrared spectra, chart of characteristic frequencies, F- 
264 
melting point, °C, 686—721 
molecular weight, table, C-686—721 
physical constants, table, C-686—721 
refraction, index, C-686—721 
solubility, C-686—721 
specific gravity, C-686—721 
Organosilican compounds, diamagnetic susceptibility data, 
E-137—143 
Organs, human, recommended limits of exposure to 
radionuclides, B-378—387 
Oscillator, coherent, definition, F-97 
Oscillatory motion, definition, F-120 
Oseen number, magnetic, definition, F-337 
Osmium (Os 76) 
atomic number, B-1, 16 
atomic weight, B-16 
boiling point, B-16 
electronic configuration, B-1 
gravimetric factors, logs of, B-166 
history, B-16 
line spectra of, E-287—289 
melting point, B-16 
price, approximate, B-16 
production, general methods, B-16 
properties in general, B-16 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-16 
symbol, B-16 
uses, B-16 
valence, B-16 
Osmolality 
inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
organic substances, selected, varying concentration, in 
aqueous solution, table, D-229—276 
Osmolality, calculation from freezing point depression, D- 
227, 
Osmosity 
inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
Osmotic-pressure effect, definition, F-119 
Osmotic parameters, aqueous solutions, D-278—281 
Overhall heat-transfer coefficient, definition and equation, 
F-119 
Oxalic acid, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
248 
Oxidation, definition, F-119 
Oxidation, resistance to, refractory materials, D-52—58 
Oxidation potentials, electrochemical series, D-155—160 
Oxidation reagents, equivalent weight of various, D-139 
Oxides, lattice energy, D-96—97 
Oxides, thermodynamic properties, table, D-64—66 
Oxine (solution), preparation of, D-135 


Oxygen (O 8) 

atomic number, B-1, 16 

atomic weight, B-16 

boiling point, B-16 

compressed, thermal conductivity, F-77—78 

cryogenic properties, B-388 

electronic configuration, B-1 

fixed point properties of, F-81 

history, B-16 

line spectra of, E-289—291 

melting point, B-16 

physical constants, F-80 

price, approximate, B-16 

production, general methods, B-16 

properties in general, B-16 

properties, specific, see under Elements, Inorganic 
compounds, Gases 

specific gravity, B-16 

symbol, B-16 

transition probabilities, D-370—372 

transport properties at saturation, F-79 

uses, B-16 

valence, B-16 

viscosity and thermal conductivity as a function of 
temperature, F-74—76 

Ozone and oxygen, physical constants, F-80 


P 


Paces, conversion factors for, F-324 
Packing fraction, definition, F-119 
Paint 
absorption coefficient of solar radiation, E-392 
emissivity, total, of several at low temperatures, E- 
392— 393 
lacquer, ski, coefficient of friction on snow, F-23 
pigments, physical characteristics of, F-85—87 
reflection coefficient, of several, E-392—393 
Palladium (Pd 46) 
atomic number, B-1, 16 
atomic weight, B-16 
boiling point, B-16 
electronic configuration, B-1 
gravimetric factors, logs of, B-166 
history, B-16 
line spectra of, E-291 
melting point, B-16 
price, approximate, B-16 
production, general methods, B-16 
properties in general, B-16 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-16 
symbol, B-16 
uses, B-16 
valence, B-16 
Palms, conversion factors for, F-324 
Paper, reflection coefficient, for several, E-230 
Parahydrogen 
liquid, dielectric constants, E-62 


fixed points and phase equilibrium boundaries, F-82 
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Parallactic inequality, constant, F-192 
Parallax, definition, F-120 
Paramagnetic substances 
Curie’s law, F-99 
Curie-Weiss law, F-99 
definition, F-120 
Parsec, definition, F-120 
Partial pressure, definition, F-120 
Partial pressures, Dalton’s law, F-99 
Particle energies, isotopes, table, B-237—320 
Particle intensities, isotopes, table, B-237—320 
Particle size analysis, methods, F-283 
Particle velocity, definition, F-131 
Particles 
characteristics of dispersoids, F-283 
characteristics of particles, F-283 
diffusion coefficients of, F-283 
Particles, elementary 
Baryon table, F-277—282 
Meson table, F-272—276 
stable, table of properties, F-267—272 
symbols for, use of, F-288 
Pascal, definition, F-120 
Pascal’s law, definition, F-120 
Pasteur’s salt solution, preparation of, D-135 
Pauli exclusion principle, definition, F-120 
Pavy’s solution, preparation of, D-134 
Peclet number, definition, F-338 
Peltier effect, definition, F-120 
Pendulum 


acceleration due to gravity and length of the seconds, F- 


200 
equations, F-120 

Penning effect, definition, F-120 

Perches, conversion factor for, F-334 

Perchlorates, lattice energy, D-97 

Perfect fluid, definition, F-120 

Perfect gas, definition, F-120 

Perhelion, planets and their satellites, F-177 

Perigee, definition, F-120 

Period, definition, F-120 

Period of revolution, planets and their satellites, F- 
185—186 


Period of rotation, planets, their satellites, and the sun, F- 


183 
Periodic law, definition, F-120 
Permeability 
initial, for high purity iron, E-122 
magnetic alloys, E-122 
transformer steels, E-122 
Permeance, definition, F-120 
pH 
acids, table of values, D-149 
amino acids in water, at isoelectric points, C-757 
bases, table of values, D-149 


biological materials, table of approximate values, Dz 


buffer solutions 
standard values at O—95°C, D-149 
yielding round values of pH at 25°C, D-148 
definition, operational, E-371 
determination of, E-371 
fluorescent indicators, color change, D-152—153 


foods, table of approximate values, D-149 
natural media relative to the precipitation of 
hydroxides, F-204 
Phase angle, definition, F-120 
Phase equilibrium boundaries for parahydrogen, F-82 


Phase of oscillatory motion, definition, F-120 
Phase of wave, definition, F-120 


Phase rule, Gibb’s, F-109 
Phase velocity, definition, F-131 
Phenolpthalein (solution), preparation of, D-135 
Phenolphthalein indicator 
color change, D-151 
PH range, approximate, D-151 
preparation, D-151 
Phon, Definition, F-120 
Phosphates, lattice energy, D-97 
Phosphonium salts, lattice energy, D-97 
Phosphorescence,definition, F-120 
Phosphoric acid, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
248 
Phosphorus (P 15) 
atomic number, B-1,16 
atomic weight, B-16 
boiling point, B-16 
electronic configuration, B-1 
gravimetric factors, logs of, B-166—167 
history, B-16—17 
line spectra of, E-291—292 
melting point, B-16 
production, general methods, B-17 
properties in general, B-16—17 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-16 
symbol, B-16 
transition probabilities, E-372 
uses, B-17 
valence, B-16 
Phot 
conversion factors for, E-216 
definition, F-120 
Photoelectric effect, definition, F-120 
Photoelectric work function of elements, E-82—83 
Photoelectron, definition, F-120 
Photoflash lamps, luminance of, E-213 
Photographic density, definition, F-120 
Photometer, definition, F-120 
Photometric brightness, see Luminance 
Photometric quantities, E-211—213 
equations, symbols, E-216 
units and standards, F-211—213 
Photometry 
conversion factors, E-216 
symbols and names, F-299 
Photon, definition, F-120—121 
Physical constants, recommended consistent values, F- 
244—245 
Physicochemical projects yielding critical data, F-349 
Physics 
abbreviations in common use, F-284 
atomic and nuclear, symbols used, F-294 
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chemical, symbols used, F-296 

conversion factors table, F-307—329 
dimensionless groups, F-330—347 
mathematical symbols, recommended, F-296 
solid state, symbols used, F-295 


Pi, constants involving, A-128 
Pi, value of, A-128 


Pi radians, angles in, natural trigonometric functions, 
sine, tangent, cotangent, cosine, A-27 
Pi radians, sine and cosine functions, for special multiples 
of, A-28 
Picas, conversion factors for, F-324 
Pico, definition, F-121 
Piezo-electric effect, F-121 
Pigments 
composition, chemical, F-85—87 
physical properties, F-85—87 
reflection coefficients for several, E-392—393 
Pinch effect, F-121 
Pipeline parameter, definition, F-338 
Pitch, in sound, definition, F-121 
Pitch of a screw, definition, F-121 
Planck’s law, definition and equation, F-121 
Planck’s constant 
conversion factors for, F-324 
definition, F-121 
value, F-244 
Planck’s quantum, value, F-91 
Planck’s radiation formula, F-123 
Plane wave, definition, F-121 
Planetary aberration, definition, F-121 
Planets 
albedo, F-181 
altitude of an isosynchronous satellite, F-178 
aphelion, F-177 
atmospheric composition, F-181 
average solar day, F-178 
average synodic period, F-181 
average temperatures, F-181 
centrifugal force at equator, F-178 
density, g/cc, F-176 
density, compared to Earth’s, F-183 
eccentricity, F-177 
ellipse transfer data, Hohmann, F-188 
ellipticity, F-176 
equatorial rotation period, F-178 
escape velocity, F-180 
escape velocity, mean, F-187 
escape velocity, solar, F-187 
gravitational constant, F-183 
gravitational constant in Earth units, F-183 
gravity, F-180 
gravity, compared to Earth’s, F-185 
Hohmann ellipse transfer data, F-188—191 
inclination of equator to ecliptic, F-181 
inclination of equator to orbit, F-181 
inclination of orbit to ecliptic, F-181 
inclination of orbit to equator of primary, F-181 
inclination of orbit to orbit of primary, F-181 
isosynchronous satellite data, F-187 
Kepler’s laws, F-113 
longitude of ascending node, F-177 


longitude of perhelion, F-177 
mass, equation, F-130 
mass, kg, F-176 
mass, compared to Earth’s, F-183 
orbital velocity, F-180 
orbital velocity, mean, F-187 
perhelion, F-177 
period of revolution, compared to Earth’s, F-185 
period of rotation, compared to Earth’s, F-183 
radius, F-176 
radius of body, compared to Earth’s, F-183 
radius of orbit, compared to Earth’s, F-185 
rotational velocity, mean, F-187 
rotational velocity at equator, F-178 
semimajor axis of revolution, F-177 
sidereal period of revolution, F-178 
solar constant, F-181 
surface pressure, F-181 
symbol, F-187 
temperature, average, F-181 
velocity, compared to Earth’s, F-185 
volume, compared to Earth’s, F-185 
Plant oils, see Fats and oils 
Plasma, see also Serum, definition, F-121 
Plasticity number, definition, F-342 
Plastics, see also Organic compounds 
ASTM, applicable specifications and test methods, 
commercial, table, C-781—790 
chemical resistance of commercial, table, C-781—790 
color of commercial, table, C-781—790 
composition, C-773—779 
dielectric constants, tables, E-60 
electrical properties of commercial, table, C-781—790 
fabrication methods of commercial, table, C-781—790 
friction, coefficient of static, F-21, 23 
manufacturers, C-773—779 
mass attenuation coefficients, E-144—145 


mechanical properties of commercial, table, C-781—790 


refractive index of commercial, table, C-781—790 

thermal properties of commercial, table, C-781—790 

trade names, C-773—779 

Platinum (Pt 78) 

atomic number, B-1, 17 

atomic weight, B-17 

boiling point, B-17 

electronic configuration, B-1 

gravimetric factors, logs of, B-167 

history, B-17 

line spectra of, E-292—293 

melting point, B-17 

price, approximate, B-17 

production, general methods, B-17 

properties in general, B-17 

properties, specific, see under Elements, Inorganic 
compounds, Metals 

specific gravity, B-17 

symbol, B-17 

uses, B-17 


valence, B-17 
wire table, F-164 


Pluto, physical data for, F-176—177 
Plutonium (Pu 94) 


atomic number, B-1, 17 
atomic weight, B-17 
boiling point, B-17 
definition, F-121 
electronic configuration, B-1 
history, B-17 
line spectra of, E-293 
melting point, B-17 
price, approximate, B-17 
production, general methods, B-17 
properties in general, B-17 
properties, specific, see under Elements, Inorganic 
compounds ; 
specific gravity, B-17 
symbol, B-17 
uses, B-17 
valence, B-17 
Points (printers), conversion factors for, F-324 
Poise, definition, F-121, 131 
Poiseville flow, definition and equation, F-121 
Poiseville number, definition, F-338 
Poisson constant, definition, F-121 
Poisson distribution, definition and equation, F-121 
Poisson’s ratio, definition, F-121 
Polarization, circular, definition, F-97 
Polarized light, definition, F-121 
Polarizing angle, definition, F-95 
Polonium (Po 84) 
atomic number, B-1, 17 
atomic weight, B-17 
boiling point, B-17 
electronic configuration, B-1 
history, B-17 
line spectra of, E-293—294 
melting point, B-17 
production, general methods, B-17—18 
properties in general, B-17—18 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-17 
symbol, B-17 
toxicity, B-18 
uses, B-17—18 
valence, B-17 
Polyatomic group in naming compounds, B-31—34 
Polyatomic molecules, bond strengths, F-23 1—237 
Polycyclic hydrocarbons, fused, rules for naming, C- 
11—18 
Polygon of forces, definition, F-130 
Polymorphism, definition, F-121 
Polymorphism in naming crystals, B-47 
Pomerantsen number, definition, F-338 
Porcelain enamel, reflection coefficient, E-392—393 
Positron, definition, F-121 
Posnov number, definition, F-338 
Potassium (K 19) 
atomic number, B-1, 18 
atomic weight, B-18 
boiling point, B-18 
electronic configuration, B-1 
gravimetric factors, logs of, B-167—170 
history, B-18 
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line spectra of, E-294—295 
melting point, B-18 
price, approximate, B-18 
production, general methods, B-18 
properties in general, B-18 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-18 
symbol, B-18 
transition probabilities, E-363 
uses, B-18 
valence, B-18 
Potassium bicarbonate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
249 
Potassium biphthalate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
249 
Potassium bromide, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
250 
Potassium carbonate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
250 
Potassium chloride, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
251 
Potassium chromate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
251 
Potassium dichromate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
251—252 
Potassium ferricyanide, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
252 
Potassium ferrocyanide, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
252—253 
Potassium hydroxide, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
253 
Potassium iodide, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
253—254 
Potassium nitrate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
254 
Potassium oxalate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
254 
Potassium permanganate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
255 
Potassium phosphate, dihydrogen (monobasic), see also 
Inorganic compounds 
concentrative properties of, in varying concentration, D- 
255) 
Potassium phosphate, monohydrogen (dibasic), see also 
Inorganic compounds 
concentrative properties of, in varying concentration, D- 
255 
Potassium sulfate, see also Inorganic compounds 
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concentrative properties of, in varying concentration, D- 
256—257 
Potassium thiocyanate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
257 
Potential (electric), definition and equation, F-103, 121 
Potential energy, definition and equation, F-121 
Potential index of refraction, definition, F-121 
Pound, defined value, F-329 
Pound, definition, F-121 
Pound, unit of mass, definition, F-121 
Poundal, unit of force, definition, F-107, 121 
Power, definition and equation, F-122 
Power developed by a direct current, equations, F-122 
Power factor, equation, F-122 
Power in watts for alternating current, equation, F-122 
Power number, definition, F-338 
Power number, modified, definition, F-342 
Power ratios, definition, F-122 
Prandtl number 
air, 300°K to 2800°K at 20, 30, and 40 atm., F-13—15 
dimensionless number, definition, F-338 
magnetic, definition, F-338 
oxygen, liquid and gaseous, F-81 
total, definition, F-342 
turbulent, definition, F-342 
Prandtl velocity ratio, definition, F-338 
Praseodymium (Pr 59) 
atomic number, B-1, 18 
atomic weight, B-18 
boiling point, B-18 
electronic configuration, B-1 
gravimetric factors, logs of, B-170 
history, B-18 
line spectra of, E-295—299 
melting point, B-18 
price, approximate, B-18 
production, general methods, B-18 
properties in general, B-18 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-18 
symbol, B-18 
uses, B-18 
valence, B-18 
Precipitation value, see Solubility product 
Predvoditeley number, definition, F-338 
Predvoditelev number (mass transfer), definition, F-343 
Prefix names, list of substituents, C-46—55 
Prefixes, rules for use, in physics, F-287 
Pressure 
change with altitude in standard atmosphere, graph, F- 
209 
definition, F-122 
versus altitude, graph, F-209 
Pressure, absolute 
ammonia, saturated vapor, —60°F to 124°F, E-27—28 
carbon dioxide, saturated vapor, —20°F to 88°F, E-29 
definition, F-122 
mercury, saturated vapor, 402°F to 1000°F, E-33 
organic compounds, several, E-31—33 
sulfur dioxide, saturated vapor, —40°F to 100°F, E-30 
Pressure, critical, see Critical pressure 


Pressure, dynamic, definition, F-102 
Pressure, gauge, definition, F-122 
Pressure, partial, definition, F-120 
Pressure, standard, correction of boiling points to, D-192 
Pressure, vapor, see Vapor pressure 
Pressure number, definition, F-338 
Prices, approximate, chemical elements, B-2—27 
Primary colors, definition, F-122 
Principal focus, definition, F-122 
Principle of least time, Fermat’s, F-106 
Prism, index of refraction by minimum deviation, 
equation, F-111 
Probability function, normal, A-127 
Procaine hydrochloride, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
256 
Progestins 
formulae, chemical, C-752—755 
properties, C-752—755 
uses, C-739—740 
Progestogens 
formulae, chemical, C-752—755 
properties, C-752—755 
uses, C-739 
Projectiles, equations, F-122 
Promethium (Pm 61) 
atomic number, B-1, 18 
atomic weight, B-18 
boiling point, B-18 
electronic configuration, B-1 
history, B-18 
line spectra of, E-299 
melting point, B-18 
production, general methods, B-18 
properties in general, B-18 
properties, specific, see under Elements, Inorganic 
compounds, Rare earth metals 
price, approximate, B-18 
symbol, B-18 
uses, B-18 
valence, B-18 
1-Propanol, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
257 
2-propanol, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
Zon, 
Proplyene glycol, see also Organic compounds 


concentrative properties of, in varying concentration, D- 
258 


Protactinium (Pa 91) 
atomic number, B-1, 18 
atomic weight, B-18 
electronic configuration, B-1 
history, B-18 
line spectra of, E-300 
melting point, B-18 
price, approximate, B-18—19 
production, general methods, B-18 
properties in general, B-18—19 
properties, specific, see under Elements, Inorganic 

compounds 
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specific gravity, B-18 
symbol, B-18 
uses, B-18—19 
valence, B-18 
Protein 
animal, mass attenuation coefficients, E-146 
concentrative properties, serum or plasma, D-259 
Proton, definition, F-122 
Proton Compton wavelength, value, F-245 
Proton mass to electron mass, ratio, F-244 
Proton moment in nuclear magnetons, value, F-245 
Proton-proton reaction, definition, F-122 
Proton rest mass, value, F-244 
Proton storm, definition, F-122 
Psychrometric observation, reduction of, wet and dry bulb 
thermometer, E-45 
Psychrometric ratio, definition, F-338 
P-10, mass attenuation coefficient for, E-146 
Pulsation number, definition, F-343 
Pulsed laser,definition, F-122 
Puncheons, conversion factors for, F-325 
Purkinje effect, definition, F-122 
Pyranometer, definition, F-91 
Pyrgeometer, definition, F-91 
Pyrheliometer, definitien, F-91 
Pyron, definition, F-122 


Q 


Q gas, mass attenuation coefficient for, E-146 

Quadrants, conversion factors for, F-325 

Quantities, complex, recommended symbols for, in 
physics, F-297 

Quantities, dimensionless groups involving, F-330—347 

Quantities, units of, conversion factors, F-307—329 

Quantities and units, definitions and equations, F-90—132 

Quantity of charge, definition, F-122 

Quantity of electricity, definition and equation, F-122 

Quantity of sound, definition, F-122 

Quantum, definition, F-122 

Quantum mechanics, symbols used, F-294 

Quantum of action, value, F-91 

Quantum of circulation, value, F-244 

Quantum states, symbols, units and nomenclature, F-289 

Quantum theory, definition, F-122 

Quarterns, conversion factors for, F-325 

Quarters, conversion factors for, F-325 

Quartz, clear fused, see also Inorganic compounds, 
Minerals 

constants, physical, table of, F-80 
Quasi-monochromatic, definition, F-122 
Quintals, conversion factors for, F-325 


R 


Rad, definition, F-122 

Radar, absorption, cross sections, definition, F-90, 122 
Radar nautical mile, definition, F-123 

Radial frequency parameter, definition, F-343 


Radian, unit of angle, definition, F-92, 123 
Radiance 
defining equation for, E-215 
symbols and units for, E-215 
Radians, angles in, natural trigonometric functions, 
secants and cosecants, A-26 


Radians, angles in n, natural trigonometric functions, sine, 


tangent, cotangent, cosine, A-27 
Radians, angles in natural trigonometric functions, A- 
24—25 


Radians, n, special multiples of, sine and cosine functions 


A-28 
Radians—degrees, conversion table, A-30 
Radians—degrees—mils, conversion table, A-30 
Radians to degrees, minutes, and seconds, conversion 

table, A-30 
Radiant density 

defining equation for, E-215 
symbols and units for, E-215 
Radiant energy, symbols and units used for, E-215 
Radiant exitance 
defining equation for, E-215 
symbols and units for, E-215 
Radiant flux, defining equation for, E-215 
Radiant intensity 
defining equation for, E-215 
symbols and units for, E-215 
Radiation 
atmospheric, definition, F-93 
definition, F-123 
electromagnetic, definition, F-103 
extraterrestrial, definition, F-106 
from ideal black body, 100°K—6000°K, E-390—391 
global, definition, F-109 
infrared, definition, F-112 
intensity of, definition, F-112 
ionizing, definition, F-113 
Kirchoff’s law, F-114 
laws, definition, F-123 
light, symbols used, F-293 
solar, direct, definition, F-101 
solar, total monthly in a cloudless sky, F-202—203 
terrestrial, definition, F-128 
Stefan-Boltzmann law, F-127 
Radiation Chemistry Data Center, publications, F-369 
Radiation constant 
first value, F-245 
second, value, F-245 
Radiation formula, Planck’s, F-121 
Radiation from radioactive materials, recommended 

permissible exposure to, B-379—387 
Radiation number, definition, F-338 
Radiative transition probabilities 

K X-ray lines, E-203 

L X-ray lines, E-204 

Radicals 
determination of selected, by organic analytical 
reagents, D-140—143 

electrochemical series, D-155—160 
electron affinities, E-67 
equivalent conductances, table, D-169 
inorganic, naming rules, B-34—35 
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list for naming inorganic and organic compounds, B-48 


organic 
naming of, C-1—42 
naming rules vs. inorganic rules, B-35 
prefix names, C-46—55 
solubility chart of salts, D-145—146 
Radicals, free, heats of formation, table, F-238—241 
Radii, crystal ionic, of the elements, F-214—215 
Radii in A, Van der Waal’s, D-194 
Radioactive isotopes, see radionuclides 
Radioactive nuclides, definition, F-123 
Radioactive tracer diffusion data for pure metals, F- 
63—71 
Radioactivity, definition, F-123 
Radiometer, definition, F-123 
Radiometry, symbols, equations, units, E-215 
Radionuclides, see also Isotopes 
gamma energies, table, B-322—377 
gamma intensities, table, B-322—377 
half-life, table, B-378—386 


human intake, permissible quarterly levels, B-378—386 


Radium (Ra 88) 

atomic number, B-1, 19 

atomic weight, B-19 

boiling point, B-19 

electronic configuration, B-1 

history, B-19 

line spectra of, E-300 

melting point, B-19 

production, general methods, B-19 

properties in general, B-19 

properties, specific, see under Elements, Inorganic 

compounds 

specific gravity, B-19 

symbol, B-19 

toxicity, B-19 

uses, B-19 

valence, B-19 
Radius, average, of ion atmosphere, definition, F-129 
Radius, Earth, at equator, F-193 
Radius, planets, satellites and the sun, F-176 
Radius of gyration! definition, F-123 
Radius of orbit, planets, satellites, and the sun, F-185 
Radius of Sun and planets compared to Earth’s, F-183 
Radon (Rn 86) 

atomic number, B-1, 19 

atomic weight, B-19 

boiling point, B-19 

density, B-19 

electronic configuration, B-1 

history, B-19 

line spectra of, E-300 

melting point, B-19 

price, approximate, B-19 

production, general methods, B-19 

properties in general, B-19 

properties, specific, see under Elements, Inorganic 

compounds 

specific gravity, B-19 

symbol, B-19 

uses, B-19 

valence, B-19 


Rainbows, angular radius of, F-211 
Raman scattering, definition, F-123 
Raman spectra, projects yielding data, F-356 
Ramzin number, definition, F-338 
Rankine scale of temperature, definition, F-123 
Raoult’s law, F-123 
Rare earth metals, see also Inorganic compounds, 
Elements 
allotropic form data, table, B-222 
atomic volume, table, B-222 
boiling point, table, B-221 
compressibility, table, B-221 
crystal structure, table, B-222 
density, table, B-221 
heat of vaporization, table, B-221 
melting point, table, B-221 
metallic radius, table, B-221 
resistivity 
electrical, polycrystalline wire, table, B-221 
residual wire, table, B-221 
Rayleigh number, definition, F-123, 338 
Rayleigh scattering, definition, F-123 
Reagents 
deci-normal solution of selected 
atomic or molecular weight, D-138—139 
hydrogen equivalent, D-138—139 
0.1 hydrogen equivalent in g, D-138—139 
oxidation and reduction, D-139 
organic analytical, applications of, table, D-140—143 
preparation of, D-130—137 
Real image, definition, F-123 
Reaumur degree, definition, F-128 
Recoil effect, Compton, see Compton recoil effect 
Recovery factor, definition, F-339 
Reduction, definition, F-123 
Reduction potentials, electrochemical series, D-155—160 
Reduction reagents, equivalent weight of various, D-139 
Redwood seconds, conversion from cnetistokes, table, F- 
49 
Reech number, definition, F-339 
Reference temperatures certain, F-112 
Reflectance 
defining equations for, E-216 
symbols and unit for, E-216 
Reflecting telescope, definition, F-123 
Reflection, coefficient of 
definition, F-123 
miscellaneous surfaces, tables, E-392—393 
Reflection, diffuse, definition, F-101 
Reflection of light by a transparent medium in air, 
equation, F-123 
Reflectivity, definition, F-123 
Refracting telescope, definition, F-123 
Refraction, definition, F-123 
Refraction, index of, see Index of refraction 
Refraction, molar 
calculation method for organic compounds, E-386 
definition, E-386 
Refraction, Snell’s law of, F-126 
Refraction, specific, conversion to, D-227 
Refraction at a spherical surface, definition, F-123 
Refractive index, see also Index of refraction 
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aqueous solutions, E-387 
fluorocarbon refrigerants, E-34—35 
pigments, paint, F-85—87 
Refractivity, formula for, F-123—124 
Refractivity, relative specific 
inorganic compounds, selected, D-229—276 
organic compounds, selected, D-229—276 
Refractory materials, properties of, tables, D-51—58 
Refrigerants, see also Organic compounds, Inorganic 
compounds, Gases 
common, miscellaneous properties of, E-37 
fluorocarbon, physical properties, including toxicity, E- 


34—35 
hazard, life, Underwriters’ Laboratories’ classification 
for, E-36 


thermodynamic properties of some, E-27—33 
Relation of angular functions in terms of one another, A- 
29 ‘ 
Relative biological effectiveness, definition, F-124 
Relative humidity 
definition, F-124 
dew-point table, E-44 
from wet and dry bulb thermometer, E-45 
sulfuric acid solutions, E-46 
Relativistic mass equation, definition, F-124 
Relativistic particle, definition, F-124 
Relativistic velocity, definition, F-124 
Relaxation-field effect, definition, F-124 
Reluctance, definition, F-124 
Reluctivity, definition, F-124 
Rem, definition, F-124 
Remanence of magnetic alloys, E-117—118, 122 
Repulsion, interionic, definition, F-112 
Resins, ionic exchange, properties, table, C-791—793 
Resistance 
aluminum wire, table, F-166 
conductors, equations, F-124 
definition, F-124 
electrical fair-weather atmosphere, F-212 
specific, definition, F-124 
standard annealed copper wire, tables, F-164—166 
wires, tables for several metals, F-168—170 
Resistance coefficient, definition, F-339 
Resistance group, hydraulic, definition, F-342 
Resistivity 
definition and equation, F-124 
metals used as conductors, E-85 
residual, rare earth metals, wire, B-221 
tungsten, table, E-394 
Resistivity, electrical 
alkali metals, F-172 
elements, table of values, F-171—172 
glass sealing and lead wire materials, F-160—161 
metals and alloys, commercial, table, D-187—188 
rare earth metals, polycrystalline wire, B-221 
refractory materials, table, D-52—58 
sodium and Na-K alloys, F-83 
Resistors, color code marking for composition type and 
wire wound type, F-170 
Resolving power of a telescope or microscope, definition, 
F-124 
Resonance, chemical, definition, F-124 


Resonance radiation, definition, F-107 Roentgen equivalent man, definition, F-125 


Restitution, coefficient of, see Coefficient of restitution Roentgen equivalent physical, definition, F-125 
Rest mass, definition and equation, F-124 Romankov number, definition, F-339 
Reverberation, definition, F-124 Roods, conversion factors for, F-326 
Reversible reaction, definition, F-124 Root-mean-square error, definition, F-125 
Revolution, period of, planets and their satellites Ropes, conversion factors for, F-326 
compared to Earth’s, F-185 Rossby number, definition, F-339, 343 
Reynolds number, definition, F-339 Rotary power, atomic, definition, F-125 
Reynolds number, electrical, definition, F-341 Rotation, optical, see Optical Rotation 
Reynolds number, entry, definition, F-335 Rotation, period of, planets, satellites and the sun, F-178 
Reynolds number, magnetic, definition, F-337 Rotation, period of, planets, their satellites compared to 
Rhenium (Re 75) Earth’s, F-183 ; 
atomic number, B-1, 19 Rotation, specific, see Specific rotation 
atomic weight, B-19 Rotational velocity of Earth, F-193 
boiling point, B-19 Rotatory power, definition, F-125 
electronic configuration, B-1 Rotatory power, magnetic, organic compounds, E- 
gravimetric factors, logs of, B-170 413—415 
history, B-19 Roughness factor, definition, F-339 
line spectra of, E-300—302 Rubber 
melting point, B-19 densities of soft commercial and pure gum, F-1 
price, approximate, B-19 dielectric constants, E-60 
production, general methods, B-19 friction, coefficient of static, F-21 
properties in general, B-19 velocity of sound, E-47 
properties, specific, see under Elements, Inorganic Rubidium (Rb 37) 
compounds atomic number, B-1, 19 
specific gravity, B-19 atomic weight, B-19 
symbol, B-19 boiling point, B-19 
uses, B-19 electronic configuration, B-1 
valence, B19 gravimetric factors, logs of, B-170—171 
Rheological properties, dimensionless groups, F-345 history, B-19 
Rhodium (Rh 45) line spectra of, E-303—305 
atomic number, B-1, 19 melting point, B-19 
atomic weight, B-19 price, approximate, B-20 
boiling point, B-19 production, general methods, B-19—20 
electronic configuration, B-1 properties in general, B-19—20 
gravimetric factors, logs of, B-170 properties, specific, see under Elements, Inorganic 
history, B-19 compounds 
line spectra, E-302—303 specific gravity, B-19 
melting point, B-19 symbol, B-19 
price, approximate, B-19 uses, B-19—20 
production, general methods, B-19 valence, B-19 
properties in general, B-19 Russian and Greek alphabet, F-303 
properties, specific, see under Elements, Inorganic Ruthenium (Ru 44) 
compounds atomic number, B-1, 20 
specific gravity, B-19 boiling point, B-20 
symbol, B-19 electronic configuration, B-1 
uses, B-19 history, B-20 
valence, B-19 line spectra of, E-305—306 
Richardson number, definition, F-339 melting point, B-20 
Rigidity, modulus of, equation, F-103 price, approximate, B-20 
Ring assemblies, hydrocarbon, nomenclature, C-26—28 production, general methods, B-20 
Ring compounds, organic, numbering system, list, C- properties in general, B-20 
56—58 properties, specific, see under Elements, Inorganic 
Rochon prism, definition, F-124 compounds 
Rocks specific gravity, B-20 
chemical composition, F-200 symbol, B-20 
heat capacity, E-16 uses, B-20 
heat capacity, rock forming minerals, B-219 valence, B-20 
geologic time scale, F-199 Rutherfordium, see Element 104 
lunar, brief description, B-3 Rydberg constant, conversion factor, F-246 
thermal conductivity, E-16 Rydberg constant, value, F-244 
Roentgen, definition, F-125 Rydberg formula, F-125 
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S and O reagent, preparation of, D-136 
Saccharometer, Brix or Balling, scale units, F-3 
Sadtler Standard Spectra, organic compounds, C-665-685 
Salinity, relative, calculation of, D-227 
Salts 
definition, F-125 
naming of inorganic, B-40—41 
ternary 
lattice energy, D-98—99 
tetraalkyl ammonium 
lattice energy, D-99— 100 
Samarium (Sm 62) 
atomic number, B-1, 20 
atomic weight, B-20 
boiling point, B-20 
electronic configuration, B-1 
gravimetric factors, logs of, B-171 
history, B-20 
line spectra of, E-306—307 
melting point, B-20 
price, approximate, B-20 
production, general methods, B-20 
properties in general, B-20 
properties, specific, see under Elements, Inorganic 
compounds, Rare earth metals 
specific gravity, B-20 
symbol, B-20 
uses, B-20 
valence, B-20 
Saponification value 
fats and oils, D-225 
waxes, table, C-769 
Sarrau number, definition, F-339 
Satellite geodesy, constants, F-192 
Satellites of the planets 
albedo, F-181 
altitude of an isosynchronous satellite, F-178 
aphelion, F-177 
atmospheric composition, F-181 
average solar day, F-178 
average synodic period, F-181 
average temperatures, F-181 
centrifugal force at equator, F-178 
density, compared to Earth’s, F-183 
density, g/cc, F-176 
eccentricity, F-177 
ellipticity, F-176 
equatorial rotation period, F-178 
escape velocity, F-180 
gravitational constant, F-183 
gravitational constant in Earth units, F-183 
gravity, F-180 
gravity, compared to Earth’s, F-185 
inclination of equator to ecliptic, F-181 
inclination of equator to orbit, F-181 
inclination of orbit to ecliptic, F-181 
inclination of orbit to equator of primary, F-181 
inclination of orbit to orbit of primary, F-181 
isosynchronous satellite data, F-187 
longitude of ascending node, F-177 
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longitude of perhelion, F-177 
mass, compared to Earth’s, F-183 
mass, kg, F-176 
orbital velocity, F-180 
orbital velocity, mean, F-187 
perhelion, F-177 
period of revolution, compared to Earth’s, F-185 
period of rotation, compared to Earth’s, F-183 
radius, F-176 
radius of body, compared to Earth’s, F-183 
radius of orbit, compared to Earth’s, F-185 
rotational velocity at equator, F-178 
rotational velocity, mean, F-187 
semimajor axis of revolution, F-177 
sidereal period of revolution, F-178 
solar constant, F-181 
surface pressure, F-181 
symbols, F-187 
synodic period, average, F-181 
temperature, average, F-181 
velocity, compared to Earth’s, F-185 
volume, compared to Earth’s, F-185 
Saturated fatty acids, constituent % in fats and oils, D-226 
Saturation constants for magnetic substances, E-122 
Saturation constants of ferromagnetic elements, E-121 
Saybolt seconds, conversion from centistokes, table, F-49 
Scale height, definition and equation, F-125 
Scandium (Sc 21) 
atomic number, B-1, 20 
atomic weight, B-20 
boiling point, B-20 
electronic configuration, B-1 
gravimetric factors, logs of, B-171 
history, B-20 
line spectra of, E-307—310 
melting point, B-20 
price, approximate, B-20 
production, general methods, B-20 
properties in general, B-20 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-20 
symbol, B-20 
transition probabilities, E-373—374 
uses, B-20 
valence, B-20 
Scattered (light), definition, F-125 
Scattering coefficient, definition, F-125 
Scattering cross section, definition, F-125 
Scheibler’s reagent, preparation of, D-136 
Schiff’s reagent, preparation of, D-136 
Schiller number, definition, F-339 
Schlieren (photography), definition, F-125 
Schmidt number, definition, F-339, 343 
Schweitzer’s reagent, preparation of, D-136 
Scientific or just musical scale, E-48 
Scientific terms, abbreviations for, American standard, F- 
304 
Scintillation counter, definition, F-125 
Scintillometer, definition, F-125 
Scruples, conversion factors for, F-326 
Sea-level atmospheric composition for a dry atmosphere, 
F-206 


Sea level correction of barometer readings, E-42—43 Serum or plasma 


Sea water, see Water, sea concentrative properties of, in varying concentration in 
Seams, conversion factors for, F-326 aqueous solution 
Secants and cosecants, natural trigonometric functions for human, D-258—259 
angles in x radians, A-26 rabbit or guinea pig, D-259 
Second, defined value, F-329 Sferics, etc., description, F-213 
Second, definition, F-125 Shear strength, definition, F-125 
Second, ephemeris, definition, F-105 Shell, electron, definition, F-125 
Second law of thermodynamics, definition, F-125 Sherwood number, definition, F-339 
Second of arc, definition, F-125 Sidereal day, definition, F-125 
Second order equation, linear, method of solution, A-120 Sidereal month, definition, F-126 
Second, unit of time, definition, F-125 ; Sideral period of revolution, planets and their satellites, F- 
Secondary electron emission 178 
definition, E-343 Sidereal time, definition, F-126 
elements and compounds, table, E-217—218 Sidereal year, definition, F-126 
Seconds, ephemeris in | tropical year (1900), F-192 Siemen’s units, conversion factors for, F-326 
Seconds and minutes to decimal parts of a degree, , Sieves, standard test, wire cloth, opening sizes and wire 
conversion table, A-31 diameter, F-159 
Seconds pendulum, length of, F-200 Silicon (Si 14) 
Seconds to radians, conversion table, A-30 atomic number, B-1, 21 
Seebeck effect, F-125 atomic weight, B-21 
Segment, definition, F-127 boiling point, B-21 
Seismic waves, velocity, F-204 electronic configuration, B-1 
Selenates, lattice energy, D-97—98 gravimetric factors, logs of, B-171 
Selenides, lattice energy, D-97 history, B-21 
Selenites, lattice energy, D-97 line spectra of, E-311—313 
Selenium (Se 34) melting point, B-21 
atomic number, B-1, 20 price, approximate, B-21 
atomic weight, B-20 production, general methods, B-21 
boiling point, B-20 properties in general, B-21 
electronic configuration, B-1 properties, specific, see under Elements, Inorganic 
gravimetric factors, logs of, B-171 compounds 
history, B-20 specific gravity, B-21 
line spectra of, E-310—311 symbol, B-21 
melting point, B-20 transition probabilities, E-374—375 
price, approximate, B-21 uses, B-21 
production, general methods, B-20 valence, B-21 
properties in general, B-20—21 Silver (Ag 47) 
properties, specific, see under Elements, Inorganic atomic number, B-1, 21 
compounds atomic weight, B-21 
specific gravity, B-20 boiling point, B-21 
symbol, B-20 electronic configuration, B-1 
uses, B-20 gravimetric factors, logs of, B-171—172 
valence, B-20 history, B-21 
Self-induction, definition, F-111 line spectra of, E-313 
Semenov number, definition, F-339, 343 melting point, B-21 
Semiconductors price, approximate, B-21 
conductor bands, data, E-106 production, general methods, B-21 
definition, E-101, F-125 properties in general, B-21 
density, table, E-102—104 properties, specific, see under Elements, Inorganic 
density of states, hole and electron effective masses, E- compounds, Metals 
105 specific gravity, B-21 
energy gap, minimum, tables, E-102—105 symbol, B-21 
heat of formation, table, E-102—104 uses, B-21 
lattice parameters, table, E-102—104 valence, B-21 
melting point, table, E-102—104 Silver nitrate, see also Inorganic compounds 
mobility of electrons, tables, E-102—105 concentrative properties of, in varying concentration, D- 
mobility of holes, tables, E-102—105 259 
thermal conductivity, table, E-102—104 Simple harmonic motion, definition and equations, F-126 
valence bands, data, E-106 Simple machine, definition and equations, F-126 
Senftleben number, definition, F-339 Sine and cosine functions for special multiples of n 
Sensitiveness of a balance, definition, F-125 radians, A-28 
Separation of variables, method of solution, A-120 Sine, cosine, tangent, cotangent for angles in y radians, 
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natural trigonometric functions, A-24—25 
Sine, tangent, cotangent, cosine for angles in n radians, 
natural trigonometric functions, A-27 
Sine parallax for Moon, constant, F-192 
Skeins, conversion factors for, F-326 
Ski wax and ski lacquer, coefficient of static friction on 
snow, F-23 
Sky, luminance, average value, E-213 
Sky radiation, diffuse, definition, F-101 
Slugs, conversion factors for, F-326 
Smoluchowski number, definition, F-343 
Snell’s law of refraction, F-126 
Snow, coefficient of friction for materials on, F-23 
Soap solution (reagent), preparation of, D-136 
Sodium (Na 11) 
atomic number, B-1, 21 
atomic weight, B-21 
boiling point, B-21 
electronic configuration, B-1 
gravimetric factors, logs of, B-172—175 
history, B-21 
line spectra of, E-313—315 
melting point, B-21 
price, approximate, B-21 
production, general methods, B-21 
properties in general, B-21 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-21 
symbol, B-21 
transition probabilities, E-367 
uses, B-21 
valence, B-21 
Sodium acetate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
260 
Sodium bicarbonate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
260 
Sodium bromide, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
260—261 
Sodium carbonate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
261 
Sodium chloride, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
261—262 
Sodium citrate, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
263 


Sodium diatrizoate 


concentrative properties of, in varying concentration, D- 
263 


Sodium dichromate, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
264 


Sodium ferrocyanide, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
264 


Sodium hydroxide, see also Inorganic compounds 


concentrative properties of, in varying concentration, D- 
265 ' 
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Sodium molybdate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
265 
Sodium nitrate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
265—266 
Sodium phosphate (tribasic), see also Inorganic 
compounds 
concentrative properties of, in varying concentration, D- 
266 
Sodium phosophate, dihydrogen (monobasic), see also 
Inorganic compounds 
concentrative properties of, in varying concentration, D- 
266 
Sodium phosphate, monohydrogen (dibasic) 
concentrative properties of, in varying concentration, D- 
267 
Sodium sulfate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
267 
Sodium tartrate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
267 
Sodium thiocyanate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
268 
Sodium thiosulfate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
268 
Sodium tungstate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
269 
Solar constant 
definition, F-126 
numerical value, F-201 
planets, their satellites, Suns and some asteroids, F-181 
Solar parallax, constant, F-192 
Solar radiation, coefficient of absorption, for various 
substances, E-392—393 
Solar radiation, direct, definition, F-101 
Solar radiation in cloudless sky, total monthly, F- 


202—203 
Solar spectral irradiance — proposed standard curve, F- 
201 


Solar system 
data for planets, their satellites, the Sun and some 
asteroids, F-176—187 
Hohmann ellipse transfer data, F-188—191 
Solar wind, definition, F-126 
Solders, brazing filler metals 
brazing temperature range, F-173—174 
liquidus temperature, F-173—174 
solidus temperature, F-173—174 
Solders, low melting point, liquidus temperature, F-172 
Solid, definition, F-126 
Solid angle, definition, F-126 
Solid state physics, see Physics, solid state 
Solubility 
amino acids in various solvents, C-759—760 
definition, F-126 
inorganic compounds, table, B-51—144 
organic compounds in various solvents, table, C- 
81—548 


organometallic compounds, table, C-686—721 


salts, chart of solubility in selected solvents, D-145—146 


Solubility parameters of organic compounds, discussion 
and tables, C-732—735 
Solubility, product 
definition, F-126 
inorganic compounds, table, B-220 
Solute, definition, F-126 
Solution, heat of, selected compounds, D-118 
Solution, saturated, definition, F-126 
Solution, true, definition, F-126 
Solutions, special, and reagents, preparation of, D- 
130—137 
Solvent, definition, F-126 
Sommerfeld number, definition, F-339 
Sone, definition, F-126 
Sonnenschein’s reagent, preparation of, D-135 
Soret number, definition, F-343 
Sound 
absorption, still air, at 20°C and varying humidity, E- 
49—53 
intensity of, definition, F-112 
loudness, definition, F-115 
musical scales, E-48 
pitch, definition, F-121 
quality, definition, F-122 
speed, change with altitude in standard atmosphere, 
graph, F-210 
timbre, definition, F-122 
velocity 
air, dry, E-54 
air, still, at 20°C and varying humidity, E-49—53 
Earth’s atmosphere to 160 km, F-204 
gases and vapors, various, table, E-47 
liquids, various, table, E-47 
oxygen, liquid and gaseous, F-81 
quartz, clear fused, F-80 
solids, various, table, E-47 
speed of, definition and equation, F-127 
variation with humidity, equation, F-131 
variation with temperature, equation, F-131 
water above 212°F, E-47—48 
Sound, Laplacian, speed of, definition and equation, F- 
114 
Sound, Newtonian, speed of, definition and equation, F- 
127 
Soxhlets lactometer, scale units, F-3 
Space (entire), conversion factors for, F-326 
Space and time, symbols used to define, F-291 
Spalding function, definition, F-339 
Spalding number, definition, F-343 
Spans, conversion factors for, F-326 
Spark-gap voltages, E-55 
Spatial frequency plane, definition, F-126 
Specific cohesion, see Capillary constant 
Specific conductance, definition, F-126 
Specific conductance, electrical 


inorganic substances, selected, varying concentration in 


aqueous solution, table, D-229—276 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
Specific gravity 
amino acids, crystalline, table, C-760 


azeotropes, tables, D-1—44 

bases, some inorganic, D-169 

conversion to, from density, D-227 

definition, F-126 ; 

elements, liquid state, tables, B-223—225, 228—230 

fats and oils, D-225 

inorganic acids, several, D-168 

inorganic compounds, table, B-51—144 

inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 

magnetic alloys, E-118—120 

metals and alloys, commercial, table, D-187—188 

metals used as conductors, E-85 

minerals, table, B-181—185 

organic compounds, table, C-81—548 

organic substances, selected, varying concentration in 


aqueous solution, table, D-229—276 
organometallic compounds, table, C-686—721 


pigments, paint, F-85—87 
rare earth metals, table, B-221 
sugar, invert, aqueous solutions, D-282 
sulfuric acid, aqueous 1 %—100% solutions, table, F-7 
waxes, table, C-780 
whiskers, mechanical and physical properties, F-84 
Specific heat, E-34—35 
air, 300°K to 2800°K at 20, 30 and 40 Atm., F-13—15 
Black’s ice calorimeter, equation, F-127 
Bunsen’s ice calorimeter, equation, F-127 
definition, F-126—127 
elements at 25°C, table, D-181—182 
fluorocarbon refirgerants, E-34—35 
glass sealing and lead wire materials, F-160—161 
ice, table, D-175 
mercury, table, D-175 
metals and other solids at low temperatures, D-183—185 
method of mixtures, equation, F-127 
saturated steam and saturated water at constant pressure 
(steam tables), E-24—25 
steam, super heated, D-175 
water, D-174—175 
Specific heat at constant pressure, conversion factors from 
cgs units to SI and English units, F-12 
Specific inductive capacity, definition, F-127 
Specific refractivity, equation, F-124 
Specific reluctance, definition, F-124 
Specific rotation 
amino acids, table, C-758 
carbohydrates, table, C-761—768 
definition, F-127 
organic compounds, several, E-412 
organic compounds, table, C-81—548 
quartz, E-412 
steroid hormones and synthetics, C-741—758 
sucrose in water, E-412 
sugars, several, E-412 
Specific volume 
ammonia, saturated vapor, —60°F to 124°F, E-27—28 
carbon dioxide, saturated vapor, —20°F to 88°F, E-29 
definition, F-127 
mercury, saturated, vapor, 402°F to 1000°F, E-33 
organic compounds, several, E-31—33 
sulfur dioxide, saturated vapor, —40°F to 100°F, E-30 
water, ordinary, —20°C to 150°C, F-5—6 


Spectra, sources yielding critical data, F-354—357 
Spectra index, organic compounds, Sadtler, C-665—685 
Spectra, line, of the elements, E-217—349 
Spectral emissivity, see Emissivity, spectral 
Spectral irradiance, solar — proposed standard curve, F- 
201 
Spectral series, F-125 
definition, F-127 
Rydberg formula for, F-125 
Spectroscope, calibration for wave lengths of various light 
sources, E-214 
Spectroscopic transitions, nomenclature, F-289 
Spectroscopy 
atomic, symbols, units and nomenclature, F-289 
molecular, symbols, units and nomenclature, F-289, 295 
nuclear, symbols, units and nomenclature, F-289 
Spectrum 
invisible, wave lengths of various radiations in A, E-214 
solar, wave lengths of Fraunhofer lines, E-214 
visible, wave length in A, E-214 
Spectrum line, splitting, Stark effect, F-127 
Spectrum line, splitting, Zeeman effect, F-132 
Specular reflection,definition, F-127 
Speed, definition, F-127 
Speed, specific, definition, F-339 
Speed number, definition, F-339 
Speed of light, see Velocity, light 
Speed of sound, definition and equation, F-127 
Speed of sound versus altitude, graph, F-210 
Speed, specific, definition, F-339 
Spherical aberration, definition, F-127 
Spherical mirrors, equation, F-127 
Spin, definition, F-127 
Spin, nuclear, see Nuclear spin 
Spiro compounds, heterocyclic, nomenclature, rules, C- 
43—44 
Spiro hydrocarbons, nomenclature, C-23—26 
Spiro union, definition, C-23 
Spontaneous-ignition temperature, definition, F-127 
Stable particle table, F-267—272 
Stagnation pressure, definition, F-127 
Standard 
atmosphere, data, F-205—211 
buffer solutions, properties and pH, D-147—148 
calibration tables for thermocouples, E-107—113 
coordinate system in colorimetry, E-411 
flame, various, E-214 
illuminants in colorimetry, E-41 1 
observer, determination of, E-411 
photometric, E-214 
test sieves, F-159 
x-ray wavelength, definition and discussion, E-145 
Standard reduction potentials, see Electrochemical series 
Standing waves, see Stationary waves 
Stanton number, definition, F-339 
Starch solution, preparation of, D-136 
Stark effect, F-127 
Stark number, definition, F-343 
Statcoulomb, definition, F-127 
Static pressure, definition, F-127 
Stationary waves, definition, F-127 
Statute mile, definition, F-127 
Steam, specific heat of super-heated, D-175 
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Steam table, international, definition of calorie, F-329 
Steam tables, E-18—26 
Steel, see also Alloys, Metals 
composition of standard stainless and heat resisting, F- 
157—158 
friction, coefficient of static, F-21—22 
high silicon transformer, magnetic properties, E-122 
transformer steels, magnetic properties, E-122 
wire gauge, F-162 
Stefan number, definition, F-339 
Stefan-Boltzmann constant, value, F-245 
Stefan-Boltzmann law of radiaton, F-127 
Steinmetz’ equation for hysteresis, F-111 
Stelzner method of naming of heterocyclic compounds, C- 
40—41 
Steradian, unit of solid angle, definition, F-127 
Stereoscopic image, definition, .F-127 
Steres, conversion factors for, F-327 
Steroid hormones, see also Organic compounds 
classification, C-739 
definition, C-739 
formula, chemical, C-741—756 
physical properties, C-741—756 
uses, C-738 
Steroidal synthetics, C-739—756 
Stewart number, definition, F-343 
Stock’s notation for inorganic compounds, B-32 
Stoichiometric, definition, F-127 
Stoichiometric proportions, denotation in naming 
compounds, B-31 
Stoke, definition, F-131 
Stoke’s law, F-127—128 
Stokes number, definition, F-339, 343 
Stones, conversion factors for, F-327 
Strain, definition, F-128 
Strengths of chemical bonds, F-220—241 
Stress, definition, F-128 
Strontium (Sr 38) 
atomic number, B-1, 22 
atomic weight, B-22 
boiling point, B-22 
electronic configuration, B-1 
gravimetric factors, logs of, B-175 
history, B-22 
line spectra of, E-315—316 
melting point, B-22 
price, approximate, B-22 
production, general methods, B-22 
properties in general, B-22 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-22 


symbol, B-22 
uses, B-22 


valence, B-22 
Strontium chloride, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
269 
Strouhal number, definition, F-339 
Structural formula 
definition, B-30 
organic compounds, table, C-549—614 
Stubs’ gauge, wire dimensions, table, F-163 


Sublimation data, organic compounds, C-722—723 
Subshell, definition, F-128 
Substance, amount of, see Mole 
Sucrose, see also Carbohydrates, Organic compounds, 
Sugar 
concentrative properties of, in varying concentration, D- 
270 
index of refraction at 20°C, table, E-388 
index of refraction, correction table for temperatures 
other than 20°C, E-388 
Sugar, see also Carbohydrates, Organic compounds, 
Sucrose 
invert, specific gravity of aqueous solutions, D-282 
specific rotation of several types, E-283 
Sulfur (S 16) 
atomic number, B-1, 22 
atomic weight, B-22 
boiling point, B-22 
electronic configuration, B-1 
gravimetric factors, logs of, B-175—176 
history, B-22 
line spectra of, E-316—317 
melting point, B-22 
production, general methods, B-22 
properties in general, B-22 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-22 
symbol, B-22 
transition probabilities, E-372—373 
uses, B-22 
valence, B-22 
Sulfuric acid, see also Inorganic compounds 
aqueous | %—100% solutions, specific gravity, table, F- 
7/ 
concentrative properties of, in varying concentration, D- 
271 
fuming, density and composition 0% —100%, F-8 
Sulphates, lattice energy, D-98 
Sulphides, lattice energy, D-98 
Sun 
altitude of an isosynchronous satellite, F-178 
centrifugal force at equator, F-178 
density, F-176 
density, compared to Earth’s, F-183 
ellipticity, F-176 
equatorial rotation period, F-178 
gravitational constant, F-183 
gravitational constant in Earth units, F-183 
gravity, F-180 
gravity, compared to Earth, F-185 
inclination of equator to eliptic, F-181 
isosynchronous satellite data, F-187 
luminance, values from Earth’s surface, E-213 


mass, F-176 
mass, compared to Earth’s, F-183 


mass, equation, F-130 

period of rotation, compared to Earth’s, F-183 
radius, F-176 

radius of body, compared to Earth’s, F-183 

solar constant, value, F-181 

spectrum, wave length of Fraunhofer lines, E-214 
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temperature, equilibrium, F-181 
velocity, escape, F-180 
velocity, escape and rotational compared to Earth, F- 
185 
velocity, mean escape, F-187 
velocity, mean rotational, F-187 
velocity, orbital, F-180 
velocity, rotational, at equator, F-178 
velocity, solar escape, F-187 
volume, compared to Earth, F-185 
Superconductivity, see also Low temperatures 
compounds and alloys, critical temperature and crystal 
structure, E-88—98 
compounds and alloys, high critical magnetic-field, 
critical temperatures, E-99—100 
definition, E-86 
description of types, E-86—87 
elements, selected properties of, E-88—89 
elements, thin films of, critical temperatures, E-88 
metallurgical aspects, E-87 
Supersonic flow, definition, F-128 
Suratman number, definition, F-339 
Surface density of electricity, definition, F-128 
Surface density of magnetism, definition, F-128 
Surface tension 
definition, F-128 
dimensionless groups, F-344 
elements, liquid, table of values, F-25—38 
equation, F-128 
ethyl alcohol in water, F-45 
halogens, liquid, table, F-38 
interfacial, for several systems, F-45 
inorganic solutes in water and in organic solvents, F-43 
interfacial for several liquids, F-45 
liquids, mainly organic, table, F-46—48 
methyl alcohol in water, F-44 
organic compounds in water and inorganic solvents, F- 
43—44 
water against air, F-45 
Surface tension number, definition, F-343 
Susceptibility (diamagnetic), of organosilicon compounds, 
E-137—143 
Susceptibility, equation, F-116 
Susceptibility (magnetic), definition, F-128 
Symbols 
dimensionless groups, F-330—347 
Earth’s mass, dimensions and other related quantities, 
F-193—196 
elements, B-1 
isotopes, B-237—320 
planets, F-187 
photometric quantities, E-215—216 
physics, units and nomenclature, F-285—302 
radiometric quantities, E-215—216 
units of weight and measure, F-285 
used in organic compounds table, C-80 
Synonyms 
carbohydrates, table, C-761—770 
index to minerals, B-180 
inorganic compounds, table, B-51—144 
organic compounds, table, C-81—548 
steroid hormones, table, C-741—756 


“‘Synthetic’’ aperture sidelookiing radar, definition, F-128 


T 


Tangent, sine, cotangent, cosine for angles in n radians, 
natural trigonometric functions, A-27 
Tangent galvanometer, equation, F-128 
Tantalum (Ta 73) 
atomic number, B-1, 22 
atomic weight, B-22 
boiling point, B-22 
electronic configuration, B-1 
gravimetric factors, logs of, B-176 
history, B-22 
line spectra of, E-317—318 
melting point, B-22 
price, approximate, B-22 
production, general methods, B-22 
properties in general, B-22 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-22 
symbol, B-22 
uses, B-22 
valence, B-22 
Tartaric acid, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
272 
Taylor number, definition, F-339 
Technetium (Tc 43) 
atomic number, B-1, 22 
atomic weight, B-22 
boiling point, B-22 
electronic configuration, B-1 
history, B-22 
line spectra of, E-318—320 
melting point, B-22 
price, approximate, B-22 
production, general methods, B-22 
properties in general, B-22 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-22 
symbol, B-22 
uses, B-22 
valence, B-22 
Tektite, definition, F-128 
Tellurium (Te 52) 
atomic number, B-1, 22 
atomic weight, B-22 
boiling point, B-22 
electronic configuration, B-1 
gravimetric factors, logs of, B-176 
history, B-22 
lattice energy, D-100 
line spectra of, E-320—321 
melting point, B-22 
price, approximate, B-23 
production, general methods, B-22—23 
properties in general, B-22—23 
properties, specific, see under Elements, Inorganic 
compounds 
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specific gravity, B-22 
symbol, B-22 
uses, B-23 
valence, B-22 
Temperature 
change with altitude in standard atmosphere, graph, F- 
209 
conversion formulae Celsius to Fahrenheit degrees, F- 
134 
conversion formulae, degrees Fahrenheit to degrees 
Celsius, F-134 
conversion table, degrees Celsius to degrees Fahrenheit, 
F-134—156 
conversion table, degrees Centigrade to degrees 
Fahrenheit, F-134 
conversion table, degrees Fahrenheit to degrees Celsius, 
F-134—156 
definition 
Celsius, F-128 
Centigrade, F-128 
Kelvin, F-128 
Earth’s atmosphere at elevations up to 160 km, F-204 
equivalent, definition and equations, F-105 
international practical scale-68, primary fixed points, F- 
133 
molecular-scale temperature, relation, F-205 
night and of day, average, for planets, F-201 
scales 
absolute or thermodynamic, definition, F-128 
Celsius, international practical, reference temperature 
for, F-112 
fundamental, equation, F-128 
Kelvin, international practical, reference temperature 
for, F-112 
Rankine, F-123 
Reaumur, F-128 
Temperature, low, see Low temperature 
Temperature, measurement, thermocouples, see 
Thermocouples 
Temperature coefficient 
elements, table of values, F-171—172 
metals used as conductors, E-85 
Temperature correction, barometric readings, see 
Barometric readings, correction, temperature 
Temperature resistance coefficient, definition, F-128 
Temperature scale, thermodynamic, definition, F-129 
Tensile strength, magnetic alloys, E-118—120 
Tension, coefficient of, definition, F-97 
Tera, definition, F-128 
Terbium (Tb 65) 
atomic number, B-1, 23 
atomic weight, B-23 
boiling point, B-23 
electronic configuration, B-1 
gravimetric factors, logs of, B-176 
history, B-23 
line spectra of, E-321—323 
melting point, B-23 
price, approximate, B-23 
production, general methods, B-23 
properties in general, B-23 
properties, specific, see under Elements, Inorganic 
compounds, Rare earth metals 


specific gravity, B-23 
symbol, B-23 
uses, B-23 
valence, B-23 
Terminal settling, gravitational, of particles, F-283 
Ternary salts, lattice energy, D-98—99 
Terpene 
hydrocarbon, nomenclature, rules, C-29—32 
radicals, nomenclature, rules, C-32 
Terrestrial radiation, definition, F-128 
Tests, flame and bead, colors, D-129 
Tetraalkyl ammonium salts, lattice energy, D-99— 100 
Tetracaine hydrochloride, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
174 
Thallium (T1 81) 
atomic number, B-1, 23 
atomic weight, B-23 
boiling point, B-23 
electronic configuration, B-1 
gravimetric factors, logs of, B-176—177 
history, B-23 
line spectra of, E-323—324 
melting point, B-23 
price, approximate, B-23 
production, general methods, B-23 
properties in general, B-23 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-23 
symbol, B-23 
uses, B-23 
valence, B-23 
THAM®,, see Tris(hydroxymethyl) aminomethane 
Thermal capacity, definition, F-129 
Thermal capacity of a substance, definition, F-128 
Thermal capacity of water, D-174 
Thermal conductivity 
air, 300°K to 2800°K at 20, 30 and 40 Atm., F-13—15 
building materials, E-5 
ceramic materials, E-5 
conversion factors for units, E-17 
conversion factors from cgs units to SI and English, F- 
12 
definition and formula, F-98 
dielectric crystals, E-4 
dimensionless groups, F-341 
elements, E-12—16 
fluorocarbon refrigerants, E-34—35 
fluorocarbons, liquid, E-36 
gases, various, table —240°C to 93.3°C, E-2 
glass sealing and lead wire materials, F-160—161 
glasses, various, —150°C to 100°C, E-6—9 
helium, liquid, 2.4°K—5.2°K, E-11 
helium gas, table 0.08°K—5000°K, E-3 
inorganic compounds, several, E-4 
insulating materials, E-5 
liquids, several, E-11 
metals, several, table, E-10 
metals and alloys, commercial, table, D-187—188 
nitrogen, liquid, 60°K—125°K, E-11 
nitrogen at cryogenic temperatures, B-389 
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nitrogen gas, table 50°K—3500°K, E-3 
organic compounds, E-4 
oxygen, compressed, table, F-77—78 
oxygen, liquid and gaseous, F-81 
oxygen as a function of temperature, F-74—76 
oxygen at saturation, F-79 
ozone, liquid, F-80 
quartz, clear fused, F-80 
refractory materials, table, D-52—58 
rocks, E-16 
semiconductors, table, E-102—104 
sodium and Na-K alloys, F-83—84 
units, conversion factors for, E-17 
water, gaseous, table 250°K—900°K, E-3 
water, liquid, 250°K—640°K, E-11 
water, saturated, and saturated steam (steam tables), E- 
26 
Thermal expansion 
coefficient of, definition, F--97 
definition, F-129 
equation, F-129 
formula, F-129 
glass sealing and lead wire materials, F-160—161 
linear, coefficient of, see Expansion, coefficient of 
linear 
magnetic alloys, E-119—120 
ozone, liquid, F-80 
quartz, clear fused, F-80 
tungsten, table, E-394 
volume, coefficient of, formulas, F-129 
Thermal expansivity, water, ordinary, —20°C to 150°C, F- 
5—6 
Thermal neutron cross section, isotopes, table, B-237—320 
Thermal neutrons, definition, F-129 
Thermal properties 
dimensionless groups, F-344 
plastics, commercial, table, C-781—790 
Thermionic emission, definition, F-129 
Thermionic work function of elements, E-82—83 
Thermo-nuclear reaction, see Fusion, (atomic) 
Thermocouples 
calibration tables, standard 
chromel-alumel, temp. °C and °F, E-108—111 
copper-constantan, temp. °C and °F, E-113 
iron-constantan, temp. °C and °F, E-111—113 
platinum vs. platinum — 10% rhodium, temp. °C 
and °F, E-107 
13% rhodium, temp. °C and °F, E-108 
reference table 
platinum to platinum — 10% rhodium, temp. °C and 
°F, E-113—114 
platinum to platinum — 13% rhodium, temp. °C and 
°F, E-115 
Thermodynamic efficiency, definition, F-129 
Thermodynamic formulas, tables and example 
computation, D-120—121 
Thermodynamic probability, definition, F-129 
Thermodynamic projects, sources of critical data, F-348 
Thermodynamic properties 
air, 300°K to 2800°K at 20, 30 and 40 Atm., F-13—15 
Carnot cycle, definition, F-96 
dilution, heat of, acids, D-117—118 


enthalpy 


air, 300°K to 2800°K at 20, 30 and 40 Atm., F-13—15 


calculation, equations, D-61 
calculation for copper, silver, gold, values for, D- 
80—81 
calculation for elements, values for, D-62—63 
calculation for oxides, value for, D-64—66 
metals and other solids at low temperatures, D- 
183—184 
steam, saturated and unsaturated water (steam 
tables), E-18—23 
water 
above 100°C, table, D-175 
air-free 0° —100°C at | atm, table, D-174 
air-saturated 0°—100°C atm, table, D-175 
entropy 
ammonia, —60°F to 124°F, E-27—28 
calculation, equations, D-61 
calculation for copper, silver, gold, values for, D- 
80—81 
carbon dioxide, —20°F and 88°F, E-29 
elements, chemical (at 298°K), table, D-62—63 
hydrocarbons, table, D-82—84 
inorganic compounds, table, D-67-78 
mercury, 402°F to 1000°F, E-33 
organic compounds, several, E-31—33 
organic compounds, table, D-78—79 
oxides (at 298°K), table, D-64—66 
steam, saturated and unsaturated water (steam 
tables), E-18—23 
sulfur dioxide, ~40°F to 100°F, E-30 
transition, chemical elements, D-62—63 
transition, oxides, D-64—66 
equilibrium constant 
hydrocarbons, table, D-82—84 
log of, for inorganic compounds, D-67—68 
log of, for organic compounds, D-78—79 
free energy 
calculation, equations, D-61 
calculation for elements, values for, D-62—63 
calculation for oxides, value for, D-64—66 
free energy of formation 
hydrocarbons, table, D-82—84 
table of values, D-67—78 
heat capacity 
acids, table, D-119 
calculation, equations, D-61 
calculation for copper, silver, gold, values for, D- 
80—81 
calculation for elements, values for, D-62—63 
calculation for oxides, values for, D-64—66 
mercury, table, D-175 
organic gases at 300° and 800°K, D-178—180 
organic liquids and vapors at 25°C, D-176—177 
potassium and Na-K alloys, F-83 
water, air-free 0°—100°C at 1 atm., table, D-174 
heat content 
ammonia, —60°F to 124°F, E-27—28 
carbon dioxide, —20°F to 88°F, E-29 
mercury, 402°F to 1000°F, E-33 
organic compounds, several, E-31—33 
sulfur dioxide, —40°F to 100°F, E-30 
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heat of formation 
hydrocarbons, table, D-82—84 
inorganic compounds, table, D-67—78 
organic compounds, table, D-78—79 
heat of transition 
chemical elements, D-62—63 
oxides, table, D-64—66 
hydrocarbons, alkane, D-103—116 
hydrocarbons, table, D-82—84 
inorganic compounds, table, D-67—78 
inorganic oxides 
free-energy equations, table of coefficients, D-45—50 
heat of formation, table, D-45—50 
Joule-Thomson effect, F-113 
key values, selected ions and substances, D-85—87 
organic compounds, table, D-78—79 
oxygen, physical constants and fixed point properties, 
F-80—81 
ozone, physical constants of, F-80 
solution, heat of, selected compounds, D-118 
specific heat 
air, 300°K to 2800°K at 20, 30 and 40 Atm., F-13—15 
elements at 25°C, table, D-181—182 
ice, table, D-175 
mercury, table, D-175 
metals and other solids at low temperatures, D- 
183—185 
saturated steam and saturated water at constant 
pressure (steam tables), E-24—25 
steam, super-heated, table, D-175 
water above, 100°C, D-175 
temperature of transition 
chemical elements, D-62—63 
oxides, table, D-64—66 
volume saturated steam and saturated water (steam 
tables), E-18—23 
Thermodynamic scale of temperature, see also Kelvin 
scale, definition, F-129 
Thermodynamics, first law of, definition, F-106—107 
Thermodynamics, key values of, D-85—87 
Thermodynamics, law of, F-129 
Thermodynamics, symbols for as used in physics, F-292 
Thermodynamics, third law of, definition, F-129 
Thermoelectric effect, Thomson, F-129 
Thermoelectric power, definition, F-129 
Thermometer, gas, equation for, F-108 
Thermometers, liquid-in-glass, emergent stem correction, 
D-195 
Thermophysical projects yielding critical data, F-339 
Thermostat baths, low temperature, D-224 
Thickness of ion atmosphere, definition, F-129 
Thiele modulus, definition, F-339 
Thin films of superconductive elements, critical 
temperature, E-88 
Thiocyanates, lattice energy, D-107—108 
Third law of thermodynamics, definition, F-129 
Thoma number, definition, F-339 
Thomson number, definition, F-339, 343 
Thomson thermoelectric effect, F-129 
Thorium (Th 90) 
atomic number, B-1, 23 
atomic weight, B-23 


boiling point, B-23 
electronic configuration, B-1 
gravimetric factors, logs of, B-177 
history, B-23 
line spectra of, E-324—325 
melting point, B-23 
price, approximate, B-23 
production, general methods, B-23 
properties in general, B-23 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-23 
symbol, B-2, 23 
uses, B-23 
valence, B-23 
Three, constants involving the number 3, A-128 
Threshold limits 
air contaminants, D-123 
common refrigerants, E-37 
Thring radiation group, definition, F-339 
Thring-Newby criterion, definition, F-340 
Thrust coefficient, definition, F-343 
Thulium (Tm 69) 
atomic number, B-1, 23 
atomic weight, B-23 
boiling point, B-23 
electronic configuration, B-1 
gravimetric factors, logs of, B-177 
history, B-23 
line spectra of, E-325—327 
melting point, B-23 
price, approximate, B-23—24 
production, general methods, B-23 
properties in general, B-23—24 
properties, specific, see under Elements, Inorganic 
compounds, Rare earth metals 
specific gravity, B-23 
symbol, B-23 
uses, B-23 
valence, B-23 
Thunderstorm electricity, F-213 
Timbre of a sound, definition, F-122 
Time 
conversion factors used in measuring, F-317—330 
ephemeris second, F-105 
second, atomic definition, F-125 
sidereal, F-126 
unit of, F-129 
universal, F-130 
Time and space, symbols used to define, F-291 
Tin (Sn 50) 
atomic number, B-1, 24 
atomic weight, B-24 
boiling point, B-24 
electronic configuration, B-1 
gravimetric factors, logs of, B-177 
history, B-24 
line spectra of, E-327—328 
melting point, B-24 
price, approximate, B-24 
production, general methods, B-24 
properties in general, B-24 
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properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-24 
symbol, B-24 
uses, B-24 
valence, B-24 
Titanium (Ti 22) 
atomic number, B-1, 24 
atomic weight, B-24 
boiling point, B-24 
electronic configuration, B-1 
gravimetric factors, logs of, B-177 
history, B-24 
line spectra of, E-328—331 
melting point, B-24 
price, approximate, B-24 
production, general methods, B-24 
properties in general, B-24 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-24 
symbol, B-24 
transition probabilities, E-375—376 
uses, B-24 
valence, B-24 
Titration, calculation of data, pH vs. ml of reagent, E-378 
Titration mixture, preparation of, D-136 
Torque, definition, F-118 
Torque coefficient, definition, F-343 
Torque produced by the action of one magnet on another, 
equation, F-129 
Torr, conversion factor for, F-346 
Torr, definition, F-129 
Torsional vibration, see Angular harmonic motion 
Total emissivity of various materials, E-392—393 
Total pressure, definition, F-129—130 
Total reflection, definition, F-129 
Townships, conversion factors for, F-328 
Toxicity 
air pollutant substances, D-123 
cadmium, B-6 
fluorocarbon refrigerants, E-34—35 
Tractive force of a magnet, definition, F-130 
Trade names 
dyestuff intermediates, C-770—772 
ionic exchange resins, C-773—779 
plastics, C-773—779 
Transactinide element, see Element 104 
Transducer, acoustic, definition, F-130 
Transference number, definition, F-130 
Transformer steels, permeability, E-122 
Transiency groups, definition, F-343 
Transition probabilities, atomic, E-350—378 
Transition probabilities, radiative 
K X-ray lines, E-203 
L X-ray lines, E-203 
Transmissibility for radiation of glass, quartz and fluorite, 
E-410 
Transmittance 
colored filters 
Corning, E-396—401 
Wratten, E-240—246 


defining equation for, E-216 
symbol and unit for, E-216 
Transmutation, definition, F-130 
Transparency, conversion to optical density, table, E- 
415—417 
Transparency for the infra-red of rock salt, sylvine and 
fluorite, E-410 
Transport number, definition, F-130 
Transport properties 
air, 300°K to 2800°K at 20, 30 and 40 Atm., F-13—15 
dimensionless groups, F-344 
Transuranic elements, definition, F-130 
Transverse electromagnetic energy, definition, F-130 
Triangle of forces, definition, F-130 


Trichloroacetic acid, see also Organic compounds 
concentrative properties of, in varying concentration, D- 


272 
Trichromatic coefficients, definition, E-411 
Trigonometric functions, integral forms involving, A- 
65—77 
Trigonometric functions, inverse, integral forms involving, 
A-77—80 
Trigonometric functions, natural, for angles in n radians, 
sine, tangent, cotangent, cosine, A-27 
Trigonometric functions, natural, for angles in y radians, 
secants and cosecants, A-26 
Trigonometric functions, natural, for angles in y radians, 
sine, cosine, tangent, cotangent, table, A-24—25 
Trigonometric functions, relation of angular functions in 
terms of one another, A-29 
Trigonometric substitutions, integral forms involving, A- 
80 
Trilinear coordinates, see Trichromatic coefficients 
Triple point 
definition, F-130 
elements, low boiling °K, D-190 
oxygen, data, F-81 
Tris(hydroxymethyl)aminomethane 
concentrative properties of, in varying concentration, D- 
305 
Tritium, definition, F-130 
True solution, definition, F-126 
Truncation number, definition, F-340 
Tungsten (W 74) 
atomic heat, table, E-394 
atomic number, B-1, 24 
atomic weight, B-24 
boiling point, B-24 
brightness, tables, E-214, 394 
color, temperature, table, E-394 
electron emission, table, E-394 
electronic configuration, B-1 
emmissivity, color, table, E-394 
emissivity, spectral, tables, E-394 
emissivity, table, E-381 
emissivity, total, table, E-394 
evaporation, table, E-394 
gravimetric factors, logs of, B-178 
history, B-24 
line spectra, E-331—333 * 
melting point, B-24 
price, approximate, B-24 
production, general methods, B-24 


properties in general, B-24 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
resistivity, table, E-394 
specific gravity, B-24 
symbol, B-24 
thermal expansion, table, E-394 
uses, B-24 
valence, B-24 
vapor pressure, table, E-394 
Tungsten carbide, see also Inorganic compounds 
friction, coefficient of, static, F-21 
Tungsten wire, brightness of, E-214 
Tuns, conversion factors for, F-318 
Turmeric paper, preparation of, D-136 
Turmeric tincture, preparation of, D-136 
Twaddell 
hydrometer, scale units, F-3 
scale and Baume scale, relation to density, hydrometer 
conversion table, F-4 
Twist drill gauge, F-163 
Two constants involving the number 2, A-128 


U 


Uffelmann’s reagent, preparation of, D-136 
Ultrasound camera, definition, F-130 
Ultraviolet filters, Corning, transmission of some, E- 
396—401 
Ultraviolet spectra, main maxima of, C-81—548 
Ultraviolet spectra index, Sadtler organic compounds, C- 
665—685 
Uncertainty principle, definition, F-111 
Underwriters’ Laboratories’ classification of comparative 
life hazard of gases and vapors, E-36 
Unified atomic mass unit, definition, F-329 
Uniform circular motion, equations, F-130 
Uniformly accelerated rectilinear motion, equation, F-130 
Unit, definition, F-130 
Unit field intensity, definition, F-103 
Unit of length, obsolete term, F-114—115 
Units 
cgs system, F-298 
concentrative properties, D-227 
conversion factors, master table, F-307—329 
international symbols, F-298 
international system, F-112, 300 
MKS system, F-298 
MKSA system of units, F-299—302 
photometric quantities, E-215—216 
radiometric quantities, E-215—216 
rules for use, in physics, F-287 
standard, defined values of some, F-329 
weight and measure 
abbreviations of commonly used, F-296 
spelling and symbols, F-285 
X, definition, F-132 
Universal time, definition, F-130 
Unsaturated fatty acids, constituent % in fats and oils, D- 
226 
Uranium (U 92) 
atomic number, B-1, 24 


atomic weight, B-24 

boiling point, B-24 

electronic configuration, B-1 

gravimetric factors, logs of, B-178 

history, B-24 

line spectra of, E-333—334 

melting point, B-24 

production, general methods, B-25 

properties in general, B-24—25 

properties, specific, see under Elements, Inorganic 
compounds 

specific gravity, B-24 

symbol, B-24 

uses, B-25 

valence, B-24 


Uranus, physical data for, F-176—187 
Urea, see also Organic compounds 
concentrative properties of, in varying concentration, D- 
273—274 
Urine 
concentrative properties of, varying concentration in 
aqueous solution 
cat, D-274 
guinea pig, D-274 
human, D-275 
human, D-275 
rabbit, D-275 
Uronic acids, natural, see Carbohydrates 
UV, see Ultraviolet 
Uviol glass, coefficient of transparency for the ultraviolet, 
E-387 


Vacuum 
permeability, value, F-346 
permittivity, value, F-346 
Valence bands of semiconductors, data, E-106 
Valence electrons, definition, F-130 
Valence of an atom of an element, definition, F-130 
Valensi number, definition, F-340 
Van Allen belt, definition, F-130 
Van der Waal’s constant 
Van der Waal’s constant 
gases, table, D-194 
ozone and oxygen, F-80 
Van der Waal’s equation, D-194 
Van der Waal’s equation of state, F-130 
Van der Waal’s radii in A, D-194 
Van’t Hoff’s principle, definition, F-130 
Vanadium (V 23) 
atomic number, B-1, 25 
atomic weight, B-25 
boiling point, B-25 
electronic configuration, B-1 
gravimetric factors, logs of, B-178 
history, B-25 
lattice energy, D-100 
line spectra of, E-334—336 
melting point, B-25 
price, approximate, B-25 
production, general methods, B-25 
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properties in general, B-25 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-25 
symbol, B-25 
transition probabilities, E-376—377 
uses, B-25 
valence, B-25 
Vapor density, common refrigerants, E-37 
Vapor pressure 
aqueous vapor 
over ice, —98° to 0°C, D-195 
over water, above 100°C, D-197 
Over water, below 100°C, D-196 
carbon dioxide —180°C to 31°C, D-198 
definition, F-130 
elements, D-218—219 
elements that are gaseous at standard conditions, D- 
222—223 
inorganic compounds, D-218—219 
inorganic compounds, greater than 1 atm., D-202—203 
inorganic compounds, less than 1 atm., D-199—202 
lowering of, by use of inorganic salts in aqueous 
solutions, E-1 
mercury from —30° to 400°C, D-198 
nitric acid, D-224 
organic compounds, D-219—220 
organic compounds, greater than 1 atm., D-217—218 
organic compounds, less than 1 atm., D-203—216 
parahydrogen, F-82 
sulfuric acid solutions, E-46 
tungsten, table, E-394 
Variation with temperature, D-218—220 
Vaporization, latent heat of, definition, F-114 
Vapors 
air pollutants, human exposure to, D-123 
definition, F-130 
inflammability of, in air, D-122 
Variables, separation of, method of solution, A-120 
Vector calculus, see Calculus, vector 
Vectors, composition of, equation, F-131 
Vedernikov number, definition, F-340 
Vegetables, approximate pH value of, D-149 
Velocity 
acoustic, F-91 
definition, F-131 
dimensionless groups, F-346 
efflux of a liquid, equations, F-131 
equation, F-131 
escape, F-105 
escape, for planets, their satellites and some asteroids, 
F-180 
escape, for planets, their satellites and some asteroids 
compared to Earth’s, F-185 
escape, mean, for planets and the Moon, F-187 
escape, solar, for planets and the Moon, F-187 
group, definition, F-131 
light, in meters per second, F-192 
orbital, for planets, their satellites and some asteroids, 
F-180 
orbital, for planets, their satellites and some asteroids 
compared to Earth’s, F-185 
orbital, mean, for planets and the Moon, F-187 


particle definition, F-131 
phase, definition, F-131 
relative to Earth’s planets and their satellites, F-185 
rotational, mean, for planets and the Moon, F-187 
volume, F-131 
waves 
compressional, equations, F-131 
equation, F-131 
longitudinal, equations, F-1 31 
seismic, F-204 
transverse, equation, F-131 
water, equation, F-131 
Velocity, sound, see Sound, velocity 
Velocity Heads, number, definition, F-338 
Velocity number, definition, F-340 
Venus, physical data for, F-176—187 
Verdet constant for magnetic rotary power of organic 
compounds, E-413—415 
Vibrating strings, frequency of, equations, F-108 
Virtual gravity, definition, F-131 
Virtual height, definition, F-131 
Virtual image, definition, F-131 
Virtual mass, definition, F-131 
Viscosity 
air, 300°K to 2800°K at 20, 30 and 40 Atm., F-13—15 
conversion centistokes to Saybolt and Redwood 
seconds, F-49 
conversion factors from cgs units to SI and English 
units, F-12 
conversion table, units of absolute and kinematic, F- 
49—50 
definition, F-131 
definition and formula, F-49 
dimensionless groups, F-345 
dynamic, F-102 
eddy, F-102 
fluorocarbon refrigerants, E-34—35 
gases, table, F-58—61 
kinematic, F-114 
liquids, table, F-52—57 
oxygen as a function of temperature, F 74—76 
oxygen at saturation, F-79 
ozone and oxygen, F-80—81 
potassium, liquid state and liquid sodium, F-84 
Redwood seconds from centistokes, table, F-49 
Saybolt seconds from centistokes, table, F-49 
sodium, liquid state and liquid potassium, F-84 
sodium and Na-K aHoys, F-83 
Stoke’s law, F-127—128 
water, 0°C to 100°C, table, F-51 
water, absolute viscosity at 20°C, F-49 
water below 0°C, F-49 
Viscosity, absolute, conversion to, D-227 
Viscosity effect, definition, F-131 
Viscosity, kinematic 
inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
Viscosity, relative 
inorganic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
organic substances, selected, varying concentration in 
aqueous solution, table, D-229—276 
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Viscosity, specific, conversion to, D-227 
Viscosity effect, definition, F-131 
Viscosity number, surface, definition, F-339 
Visibility, definition, F-131 
Visibility, relative (standard observer), E-258 
Volt 
definition, F-104, 131 
international, definition, F-104 
Voltages, calibration of spark-gap for, E-55 
Volume 
conversion factors, F-307—329 
Earth, F-194 
mercury, —10°C to 360°C, F-7 
planets and their satellites compared to Earth’s, F-185 
unit of, F-131 
Volume, specific, see Specific volume 
Volume conductivity, definition, F-98 
Volume expansion, equation, F-129 
Volume velocity, definition, F-131 
Volumetric glassware, calibration, D-144 
Volumeric apparatus, glass, temperature correction, F-3 
Volumeric solutions, temperature correction for, F-2 
von Baeyer notation for bridged hydrocarbons, C-18 
Von Ettinghausen’s effect, F-105 
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Wagner’s reagent, preparation of, D-137 
Wagner’s solution, preparation of, D-137 
Walden’s rule, F-131 
Washburn and Moen wire gauge, F-162 
Water 
absolute index (refraction) of pure, 15°C — 100°C, E- 
386 
azeotropes, table, D-1—44 
boiling point, hydrogen scale, 700—800 mm pressure, 
D-186 
boiling point correction to standard pressure, D-193 
compressibility, isothermal, of liquid, F-20 
correction, temperature for volumetric solutions, F-2 
density of pure, air-free 0°C to 100°C, F-11 
dielectric constant 0°C to 100°C, E-61 
enthalpy 
air-free 0°C—100°C at 1 atm, D-174 
air saturated 0°—100°C at 1 atm., table, D-211 
heat capacity, air-free 0°—100°C at | atm., table., D- 
174 
heavy, dielectric constant of, E-61 
heavy, ionization constants, D-168 
index of refraction of pure, 14°C-100°C, E-386 
ionization constant 0°C to 60°C, D-168 
ordinary, specific volume, density, compressibility, 
thermal expansivity —20°C to 150°C, F-5—6 
reserve, total, in Earth’s mantle, F-197 
Saturated, and saturated steam, properties (steam 
tables), E-18—23 
sea, concentrative properties of, in varying 
concentration, D-258 
sea, density of, F-3 
sea, elements present in solution, F-214 
specific heat, D-174—175 
specific heat at constant pressure of saturated steam and 
saturated water (steam tables), E-24—25 


surface tension against air, F-45 
thermal conductivity, E-11 
thermal conductivity of gaseous, E-3 
vapor pressure above 100°C, D-197 
vapor pressure below 100°C, D-196 
velocity of sound, temperature above 212°F, E-47—48 
viscosity 
absolute at 20°C, F-49 
below 0°C, table, F-49 
table of values 0°C to 100°C, F-51 
volume properties at 1 atm., F-S—6 
weight of | U.S. gallon, 0°C to 100°C, table, F-2 
Water (aqueous), vapor pressure 
over ice, —98° to 0°C, D-195 
over water, above 100°C, D-197 
over water, below 100°C, D-196 
Water equivalent, definition, F-129 
Water vapor, saturated, weight in grams of cubic meter, 
E-41 
Watt, definition, F-132 
Wave, definition, F-132 
Wave energy, longitudal, definition, F-115 
Wavefront, definition, F-132 
Wavelength, definition, F-132 
Wave length (Spectra) 
copper, vacuum UV, table, E-212 
Wave lengths 
Fraunhofer lines, E-214 
light sources for spectroscope calibration, E-214 
radiations, various, E-214 
Wavelength to energy conversion (X-ray), E-140 
Wave motion, definition, F-132 
Wave number, definition, F-132, 343 
Waxes 
acid value, C-769 
density, of some, F-1 
dielectric constants, E-60 
friction, coefficient of 
kinetic, for waxed hickory on snow, F-23 
static, for paraffin, ski, and swiss, on snow, F-23 
index of refraction, C-769 
iodine value, C-769 
melting point, table, C-769 
saponification value, C-769 
specific gravity or density, C-769 
Weather, fair, atmosphere, electrical parameters of, F- 
212—213 
Weather, thunderstorm electricity in, F-213 
Weber, definition, F-132 
Weber number, definition, F-340, 343 
Webers, conversion factors for, F-328 
Weighings in air to vacuo, correction factors, D-146 
Weight, definition, F-132 
Weight and mass, definition, F-117 
Weight and measure 
conversion factors used in, table, F-307—329 
units 
abbreviations of commonly used, F-306 
spelling and symbols, F-285 
Weight, pound, definition, F-121 
Weiss, modification to Curie law, F-99 
Weissenberg number, definition, F-340 


Weissenberg number, generalized, definition, F-343 
Welsbach mantle, luminance of, E-213 
Wet and dry bulb thermometer 
relative humidity from, table, E-45 
reduction of psychrometric observation, E-45 
Weys, conversion factors for, F-329 
Wheatstone’s bridge, equation, F-132 
Whiskers, mechanical and physical properties of, F-84 
Wien effect, F-132 
Wien’s displacement constant, definition, F-132 
Wien’s displacement law, definition, F-132 
Wij’s iodine monochloride solution, preparation of, D-137 
Wij’s special solution, preparation of, D-137 
Wire, allowable carrying capacities of conductors, F-164 
Wire, platinum, mass in grams per foot, F-164 
Wire dimensions, Stubs and British standard gauge, F-163 


. Wire gauge, steel and twist drill, table, F-163 
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Wire gauges, comparison of, F-162 
Wire materials, lead, physical properties, F-160—161 
Wire table, aluminum, F-166 
Wire table, standard annealed copper, tables, F-164—166 
Wire tables, comparison of wire gauges, diameter of 
commercial, F-162 
Wires, cross-section and mass, F-167—168 
Wires, resistance of, tables for several metals, F-168—170 
Wolfram, see Tungsten 
Wood 
densities of various, tables, F-1 
friction, coefficient of kinetic 
hickory, waxed and unwaxed on snow, ice, F-23 
friction, coefficient of static, F-21 
thermal conductivity, for various, E-5 
velocity of sound in various, E-47 
Work, definition, F-132 
Work, electrical, equation, F-121 
Work, maximum, Berthelot principle, F-94 
Work function, definition, F-132 
Work functions of the elements, E-82—83 
Wratten filters 
identifying number, color, use, stability, E-402—403 
transmittance percent, tables, E-403—409 
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Xenon (Xe 54) 

atomic number, B-1, 25 

atomic weight, B-25 

boiling point, B-25 

cryogenic properties, B-388 

density, B-25 

electronic configuration, B-1 

history, B-25 

line spectra of, E-336—337 

melting point, B-25 

production, general methods, B-25 

properties in general, B-25 

properties, specific, see under Elements, Inorganic 
compounds, Gases 

specific gravity, B-25 

symbol, B-25 

uses, B-25 


valence, B-25 
X-ray absorption edges of elements, Kand Ledges, E-206 
X-ray atomic energy levels for the elements, E-192—202 
X-ray cross sections, elements, table, E-147—151 
X-ray crystallographic data of some minerals and 
elements, B-186—219 
X-ray density, minerals, B-186—219 
X-ray density, refractory materials, table, D-51—58 
X-ray diffraction data for cubic isomorphs, E-208—211 
X-ray frequencies, Mosley’s law, F-118 
X-ray lines 
natural widths, K and L lines, E-207 
radiative transition probabilities 
Klines, E-203 
Lliines, E-204—205 
X-ray wavelengths 
elements in numerical order of emission lines and 
absorption edges, E-167—190 
elements, indexed by, E-153—166 
measurement of, units, F-132 
standard, definition and discussion, E-152 
X-rays 
definition, F-132 
wave length in A, value, E-214 
X units, definition, F-132 
Yard, unit of length, definition, F-115 
Year, sidereal, F-126 
Years, conversion factors for, F-329 
Yield point, definition, F-132 
Yield strength, definition, F-132 
Young’s modulus 
quartz, clear fused, F-80 
whiskers, several, F-84 
Young’s modulus by bending equation, F-103 
Young’s modulus by stretching, equation, F-103 
Ytterbium (Yb 70) 
atomic number, B-1, 25 
atomic weight, B-25 
boiling point, B-25 
electronic configuration, B-1 
gravimetric factors, logs of, B-178 
history, B-25—26 
line spectra of, E-337—339 
melting point, B-25 
price, approximate, B-26 
production, general methods, B-26 
properties in general, B-25—26 
properties, specific, see under Elements, Inorganic 
compounds, Rare earth metals 
specific gravity, B-25 
symbol, B-25 
uses, B-26 
valence, B-25 
Yttrium (Y 39) 
atomic number, B-1, 26 
atomic weight, B-26 
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boiling point, B-26 
electronic configuration, B-1 
gravimetric factors, logs of, B-178 
history, B-26 
line spectra of, E-339—341 
melting point, B-26 
price, approximate, B-26 
production, general methods, B-26 
properties, in general, B-26 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-26 
symbol, B-26 
uses, B-26 
valence, B-26 
Zeeman effect, F-132 
Zimmermann-Reinhardt reagent, preparation of, D-137 
Zinc (Zn 30) 
atomic number, B-1, 26 
atomic weight, B-26 
boiling point, B-26 
electronic configuration, B-1 
gravimetric factors, logs of, B-178—179 
history, B-26 
line spectra of, E-341 
melting point, B-26 
price, approximate, B-26 
production, general methods, B-26 
properties in general, B-26 
properties, specific, see under Elements, Inorganic 
compounds, Metals 
specific gravity, B-26 
symbol, B-26 
uses, B-26 
valence, B-26 
Zinc sulfate, see also Inorganic compounds 
concentrative properties of, in varying concentration, D- 
276 
Zirconium (Zr 40) 
atomic number, B-1, 26 
atomic weight, B-26 
boiling point, B-26 
electronic configuration, B-1 
gravimetric factors, logs of, B-179 
history, B-26 
line spectra of, E-341—343 
melting point, B-26 
price, approximate, B-27 
production, general methods, B-26—27 
properties in general, B-26—27 
properties, specific, see under Elements, Inorganic 
compounds 
specific gravity, B-26 
symbol, B-26 
uses, B-27 
valence, B-26 
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MELTING AND BOILING POINTS, AND ATOMIC WEIGHTS OF THE ELEMENTS 


Based on the Assigned Relative Atomic Mass of '?C = 12 


The following values apply to elements as they exist in materials of terrestrial origin and to certain artificial elements. 


When used with the footnotes, they are reliable to +1 in the last digit, or +3 if that digit is in small type. 


Name 
Actinium‘ 
Aluminum 
Americium 
Antimony 
Argon i 
Arsenic (gray) 
Astatine 
Barium! 
Berkelium 
Beryllium 
Bismuth 


Cadmium! 
Calcium! 
Californium 
Carbon" 
Cerium! 
Cesium 
Chlorine 
Chromium 
Cobalt 
Copper" 
Curium 
Dysprosium 
Einsteinium 
Erbium _ 
Europium! 
Fermium 
Fluorine 
Francium 
Gadolinium 
Gallium 
Germanium 
Gold 
Hafnium 
Helium! 
Holmium 
Hydrogen® 
Indiumi 
lodine 
Iridium 
Iron 
Kryptoni : 
Lanthanum! 
Lawrencium 
Lead 
Lithium) ij 
Lutetium — 
Magnesium! 
Manganese 
Mendelevium 
Mercury 
Molybdenum 
Neodymium! 
Neon! 
Neptunium 
Nickel 
Niobium 
(Columbium) 


k 


Symbol 


Ac 
Al 
Am 


Atomic number 


89 
13 
95 
51 
18 
33 
85 
56 
97 
4 
83 
5 
35 
48 
20 
98 
6 
58 
55 
17 
24 
27 
29 
96 
66 
99 
68 
63 
100 
9 
87 
64 


Atomic weight 


227.028 
26.98154> 
(243) 
121.75* 
39.948%> 0.4.8 
74.92168 
(210) 
137.33 
(247) 
9.012184 
208.98048 
10.8104: 
79.904° 
112.41 
40.08 
(251) 
12.011>-4 
140.12 
132.9054° 
35.453° 
51.996° 
58.93324 
63.546 *¢.4 
(247) 
162.50* 
(254) 
167.26* 
151.96 
(257) 
18.9984034 
(223) 
157.25* 
69.72 
72.59* 
196.9665 
178.49* 
4.00260° 
164.93048 
1.00795.4 
114.82 
126.9045 
192.22* 
55.847* 
83.80 
138.9055*b 
(260) 
207.248 
6.941 *o4,€ 
174.967 + 0.003 
24.305¢ 
54.93804 
(258) 
200.59* 
95.94 
144.24 
20.179*¢ 
237.0482 
58.70 


92.90644 


Melting point, °C 


1,050 
660.37 
994+4 
630.74 
-189.2 
817(28 atm) 
302 

725 
1,278 +5 
271.3 
2,300 
-7.2 
320.9 
839 +2 


~3,550 

798 + 3 
28.40 + 0.01 
-100.98 
1,857 + 20 
1,495 
1,083.4 + 0.2 
1,340 + 40 
1,409 

1,522 

822 +5 


-219.62 
(27) 

LS Lien 
29.78 
937.4 
1,064.43 
2,227: 20 
~272.276 atm 
1,470 
-259.14 
156.61 
113:5 
2,410 
15535 
-156.6 
920+5 


327.502 
180.54 
1,656 + 5 
648.8 + 0.5 
1,244 +3 


~38.87 
2,617 
1,010 
-248.67 
640+1 
1,453 


2,468 + 10 


Boiling point, °C 


3,200 + 300 
2,467 
2,607 
1,750 
-185.7 
613(sub.) 
337 

1,640 
2,970(S mm) 
1,560 + § 
2,550(sub.) 
58.78 © 
765 

1,484 
4,827 
3,257 
678.4 
-34.6 
2,672 
2,870 
2,567 


2,335 
2,510 
1,597 
—188.14 
(677) 
3,233 
2,403 
2,830 
2,807 
4,602 
-268.934 
2,720 
—252.87 
2,080 
184.35 
4,130 
2,750 
-152.30 + 0.10 
3,454 
1,740 
1,347 
3,315 
1,090 
1,962 
356.58 
4,612 
3,127 
—246.048 
3,902 
2,732 


4,742 


MELTING AND BOILING POINTS, AND ATOMIC WEIGHTS OF THE ELEMENTS (Continued) 


Name Symbol Atomic number Atomic weight Melting point, °C Boiling point, °C 
Nitrogen N 7 14.0067>.¢ -209.86 -195.8 
Nobelium No 102 (259) — - 
Osmiumi Os 716 190.2 3,045 + 30 5,027 + 100 
Osygen? ce) 8 15.9994*b.c,d -218.4 -182.962 
Palladium! Pd 46 106.4 1,552 3,140 
Phosphorus P 15 30.97376 44.1 (white) 280 (white) 
Platinum Pt 78 195.09* leva 3,827 + 100 
Plutonium Pu 94 (244) 641 BY oss p) 
Polonium Po 84 (209) 254 962 
Potassium K 19 39.0983* 63.65 174 
Praeseodymium Pr 59 140.90774 931+4 3,212 
Promethium Pm 61 (145) ~1,080 2,460(?) 
Protactiniumk Pa 91 231.03594 <1,600 - 
Radiumik Ra 88 226.02542,f.8 700 1,140 
Radon Rn 86 (222) =4fh -61.8 
Rhenium Re 75 186.2 3,180 5,627 (est.) 
Rhodium — Rh 45 102.9055 1,966 + 3 3,727 + 100 
Rubidium! | Rb 37 85.4678*¢ 38.89 688 
Ruthenium! Ru 44 101.07* 2,310 3,900 
Samarium! Sm 62 150.4 1,072+5 1,778 
Scandium Se am 44.95598 1,539 2,832 
Selenium Se 34 78.96* 217 684.9 + 1.0 
Silicon Si 14 28.0855* 1,410 2,355 
Silver! Ag 47 107.868° 961.93 2,212 
Sodium Na 11 22.98977 97.81 + 0.03 882.9 
Strontium! Sr 38 87.628 769 1,384 
Sulfur? S 16 32.064 112.8 444.674 
Tantalum Ta 73 180.9479*> 2,996 5,425 + 100 
Technetium Te 43 (97 2,172 4,877 
Tellurium! Te 52 127.60* 449.5 + 0.3 989.8 + 3.8 
Terbium Tb 65 158.9254 1,360 +4 3,041 
Thallium TI 81 204.37* 303.5 1,457 + 10 
Thorium» Th 90 232.0381 1,750 ~4,790 
Thulium Tm 69 168.93424 1,545 + 15 1,727 
Tin Sn 50 118.69* 231.9681 2,270 
Titanium Ti 22 47.90* 1,660 + 10 3,287 
Tungsten W 714 183.85* 3,410 + 20 5,660 
Uranium’) U 92 238.029>.¢€ 1,132.3 + 0.8 3,818 
Vanadium Vv 23 50.9415*bs¢ 1,890 + 10 3,380 
Wolfram 

(see Tungsten) 
Xenon!) Xe 54 131.30 -111.9 =107.1'+ 3 
Ytterbium Yb 70 173.04* 824+5 1,193 
Yttrium Y 39 88.90594 1,523 + 8 3,337 
Zinc Zn 30 65.38 419.58 907 
Zirconium! Zr 40 91.22 1,852 +2 4,377 


3Mononuclidic element. 
>Element with one predominant isotope (about 99 to 100% abundance). 
©Element for which the atomic weight is based on calibrated measurements. 
4Element for which variation in isotropic abundance in terrestrial samples limits the precision of the atomic weight given. 
“Element for which users are cautioned against the possibility of large variations in atomic weight due to inadvertent or 
undisclosed artificial isotropic separation in commercially available materials. 
Most commonly available long-lived isotope. 
8In some geological specimens this element has a highly anomalous isotopic composition, corresponding to an atomic 
weight significantly different from that given. 
hElement for which known variations in isotopic composition in normal terrestrial material prevent a more precise atomic 
weight given; A, (E) values should be applicable to any “normal” material. 
‘Element for which geological specimens are known in which the element has an anomalous isotopic composition, such 
that the difference in atomic weight of the element in such specimens from that given in the Table may exceed consider- 
ably the implied uncertainty. 
iElement for which substantial variations in A, from the value given can occur in commercially available material be- 
cause of inadvertent or undisclosed change of isotopic composition. 
kElement for which the value A, is that of the radioisotope of longest half-life. 


